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AHHOTAIMA

Jincimmnpa  «KOMIBIOTCPHOE  3pEHHE» BXOJHT B 00pa30BATEILHYH) [POrpaMmy
Bbiciiero  oGpa3OBAHMA — POrPaMMY MArHCTPATYphl N0  HANpPaBICHMIO  HOArOTOBKM/
cneunatsHoctd 09.04.01 «Mudopmardka ©  BRIYHCIMTE/IbHAS TEXHHKA» HALPABICHHOCTH
«CHCTEMBI C MCKYCCTBEHHBIM HHTCUICKTOM Y. JlHcimIunaa peannsyerca kadiepoit «Noddy

JIMcimIpiMAEa Haneiena na GopMHpOBAHKME Y BBITYCKHUKA CAEYIOMIMX KOMITCTCHIMIT:

[IK-1 «Cnocofen  MpOEKTHPOBAaTh  [IPOTOTHIB  MHQOPMALMOHHBIX — CHCTEM  C
MCKY CCTBCHHBIM HHTEILICKTOM H OCYIICCTBIATH HX IKCICPTHYEO HOUIEPKKY »

1IK-3 «CrnocofGer  MPUMEHATH  METOJOJNOTHIO  MHTEIPAIMOHHBIX  PCHICHHA  1IpH
peanHzainn HHPOPMALHOHHO-BHMHMCIMTEIILHBIX CHCTEM € HCKYCCTBCHHBIM HHTCIUICKTOM

[1K-5 «Crioco0eH [POBOJIMTE HAYYHO-UCCIC/I0BATE/IBCKHE U OlILITHO-KOHCTPYKTOPCKHE
paboThi»

CojlepaHue JIMCUMILIMHBL OXBATHIBACT KPYr BONPOCOB, CBA3AUHBIX C TCOPHCH W
TEXHOTOPMAMH  OOHAPYKEHHsA, OTCICKHUBAHMA M KiaccHpukanun o0BCKTOB HA  OCHOBE
uiOpMATTHH, H3BTEKACMOiT W3 1300 paKeHHil HIIH Ka/IPOB BH/ICOIIOC/IE/I0BATE/ILHOCTCH.

Ilpcnofasanue JUICIMIUIMHBL [PEAYCMATpHBAeT Clic/lyiomme  (OpMbl  OpraHH3aii
y4eBHOIO MPONECea: JICKIHH, 1a60paTopieic paBoTsl, caMocTosTe bHas paboTa 00y HAIOIErOcH.

[IporpaMMoil JIMCHMILIHHEL [IPEAYCMOTPEHBI CIIC/IYIONHE BH/IbI KOHTPOIA: TCKYILHIT
KOHTPOIIb YCIICBACMOCTH, IPOMEKYTOYHAA ATTECTAA B PopME IK3aMEHa,

Ofmad TPYJI0EMKOCTE 0CBOCHHA JIMCIMILTHHBL COCTARIACT 4 3a4eTHBIX CiMiHibL, 144
yaca.

SI3bIK OOYHEHHS 110 JIMCIHILIMHE «PYCCKHIAY

1. [lepedenb mIaHUPyEMBIX pe3yIbTaToOB 00YYECHHA 110 AUCIHIUIHHC
1.1, Ilenn npenojaBaHust AHCIHIUTHHBI
[le1bi0 JIMCHMIUIMAL!  ABAACTCA TOTYUCHHE CTY/ICHTAMHW OOIIMX, TCOPCTHHCCKHX M
TMPAKTHYCCKHX 3HAHWI B 00,1aCTH KOMIBIOTEPHOrO 3pPEHMSA, a TAKKE OCHOBHBIX TEXHOIOTHMI
pa3zpaboTKH TPHIOKCHHH C HCKYCCTBEHHBIM HHTE/LIEKTOM B oOpaforke m300pakeHHil ©
IOTOKOBOIO BHjieo. CTy/ieHT npHoOpeTaeT HaBBIKH NPOCKTHPOBAHMA M pa3paborku porpaMm

Ha si3bike PYTON.

1.2, Jlucumiiina — BXOJAMT B
00pa3oBaTe/ILHBIX OTHOUICHHI, 00pa30BaTEALHON NPOrpaMMbl BhICIIEro oOpasopanna (anee —

OI1 BO).

cocta  vactd, QopMHpyeMOH  YYaCTHHKAMH

1.3. IlepedeHn mianupyeMbIx pe3yjibTaroB 00yYCHHUs 110 JMCUMILIMHE, COOTHECCHHBIX C
IUTAHUPYEMBIMH pesyibratamu ocsoenus OIT BO.

B pesyabrare n3ydeHHs JIMCHMIUIMHED 00YyHaIOUIMACA A0/DKEH 001a1arh CIICAYIOMHMHU
KOMICTEHIHAMH HWIH X 9acTaMH. KOMIETeHIHH 1 HH/IMKATOPBI UX JOCTHAKCHUS [IPUBC/ICHDL B

tab:mne 1.

TaGmuua 1 — [lepeuers KOMICTCHIMI ¥ HH/IMKATOPOR HX JIOCTHKCH M
\

Kareropus (rpynma)
KOMIICTCHIHH

Konn
HauMCHOBAHHC
KOMIICTCHIIHH

. Kojt # HauMEeHOBaHHE HHJIMKATOPE JIOCTHKECHUS
| KOMIICTCHIIMH

[ Ipodecenonanbunie
KOMIICTCHIMH

[Ipodeccnonaibubie
KOMIIETEHIMK

[Tpodreccuonanbhbie
KOMIICTCHIMU

[TK-1 Cnocoben
IPOCKTHPOBATH
HPOTOTHITEL
HHPOPMAITHOHHBIX
chcTeM ©
MCKYCCTBEHHBIM
MHTE/IIEKTOM M
OCYIIECTBIATE UX
IKCHEPTHYIO
1OJUIEPHKKY

11K-3 Cnocoben
NPHMEHATh
METO/I0JIOTHIO
HMHTErparuoHHbIX
petnenuii npu
peatu3almu
HHOpMaIHOHHO-
BBIMHCTHTC/THHBIX
CHCTCM €
MCKYCCTRCHIBIM
MHTCLICKTOM

[TK-5 Criocobeu
[POBOJIHTD HAYHHO-
HCCIICA0BATE/IECKHE
M OIIBITHO-
KOHCTPYKTOPCKHE
padoThl

IK-1.Y.1 yMerb IPOCKTHPOBATH CHCTCMBI €
HCKYCCTBEHHBIM HHTEIIEKTOM H OCVICCTRIATH
HX DKCHEPTHYIO TI0/UIEPKKY

T1K-3.3.1 3Hatk periaMeHTupyomnue rpedosatus
METO/I0:10UHH HHTETPALHOHHbIX PEIICHUI L1
Hi!(bOpMﬂIIPICIHlIO-I!bl‘lHC.'IPl'l‘C.‘I]:]Ibl.‘\ CHCTCM €
HCKYCCTBCHHBIM HHTCIUICKTOM

| TIK-5.3.1 3narh akTyaibHyi0 HOPMATHBHYIO

| JIOKYMEHTAIHIO B COOTBETCTBYIONIEHR 00J1acTi
JHAHMIL, METO/IbI W CPEJICTBA ILUIAHHPOBAHUSA 1
OpraHu3alim HCCIIE/I0BAHMIT i Pa3paboTOK;
HAYHHYIO HPOOJIEMATHKY COOTBETCIBYIOLIEH
00JIACTH 3HAHWI, KPHTEPHH OLIEHKH
[0.IB30BATENLCKOTO uutepdeiica

2. Mecro jmcumiuinne B crpykrype Ol
JIMCHMILTHHA MOKET 0a3HPOBATLCA HA 3HAHUAX, paHee NPHOOPETEHHBIX 00yYAIOIIMMUCH
TP M3YHEHHH CICIYIOMNX JIHCIHILTHH
— «l{udiposas oOpaboTka H30OpAKEHHID»,




— «Hnrepdeiice nepudepuiinbix yerpoicTs».

3panus, MOJy4eHHBIC [IPH H3YYEHHH Marepuaia JIaHHOW JIMCIMILTMHBL, HMCIOT "Kak
CaMOCTOATCITBHOE 3HAYEHHE, TAK ¥ MOI'YT HCHO/IB30BATLCA MPH HIYUCHHH JIPYTHX JHCIHITTHH:

— «HureexkTyalibHbIe CHCTEMBL?,

— «[1pOCKTHPOBAHHE CHCTCM C HCKYCCTBCHHBIM HHTC/LICKTOM,

— «KOMIIBFOTEPHBIC TEXHOMOIHH HHTEILICKTY ATbHOM 00pafoTku undOpMariim:.

3. O6BeM i TPYA0EMKOCTh JIMCHHILIHHLL
Jlanusie 06 o6ueM 0ObeMe JIMCHHILIHHBL TPYIOCMKOCTH OTACIBHBIX BHIIOB y4eOHoi
paGOTHE 110 JIMCIMILTHIIE (M PACTIPE/ICIeHue YTOH TPY/I0EMKOCTH [10 CEMECTPaN) IPC/ICTARICHE! B
radmuue 2.

Ta6nuna 2 — O0beM U TPYJI0EMKOCTh JIMCLHILTHHL

Tpy/oeMKOCTE 110
BuJt vaeGHoii pabotbl Beero ceMecTpaM
Nel
- I . | 3
Ot_iufaﬂ mpyooemMKocmb OuCHUNIUIBL, 4 144 4/ 144
3L/ (4ac) -
H3 nux 4acos NPakmuuecKoil no02omosKi 16 16 -
Ayoumopuie 3anAmMUA, BCCro “ac. 28 28
B TOM 4HCIIC:
nekimu (J1), (qac) 12 12
npakriacckue/cemunapekue  sanstas  (L13),
(uac) - ,
siaGoparopubie padotst (JIP), (dac) 16 16
KypcoBoii poext (paGota) (K11, KP), (4ac)
- IK3amett, (1ac) 8 9 B
Camocmosmenvhas padoma, Beero (4ac) 107 107
Bud npomexncymounon ammecmayuu: 3auet,
jmd.  zauer, oksamen  (3auer. Jludp. 3au, DK3. DK,
D)

[pumeuanne:  Kanauaatcxuii Jkamen

4. CosiepsKaHue JIMCHMILTHHBL
4.1. PacnpejieseHue TPY/10€MKOCTH JIHCIILIMHEL L0 PA3/IC/IaM i BHIIAM 3aHATHI.
Pas/1e/1bl, TEMBl JIACIHILTHILE H HX TPY/I0EMKOCTb IPHBC/ICHEI B Tab uie 3.

Tab6auua 3 — Pasjensl, TeMbl JIMCHHILIMHBIL, HX TPYJIOEMKOCTE

Pasjien 3. 3azaua noucka u kiaccudukaunu 00beKToB |
Ha u3odpakeHun |
Tema 3.1. [Nossrue kiaccndukaunn 1 2 12
Tema 3.2. AHAIH3 TEKCTYPBI |
Tema 3.3. Conocrasienue n3obpaxeHuii |

Pasjien 4. Ceeprounble HEHPOHHbBIE CETH ‘
Tema 4.1. Mosens nefipona 2 2 14
Tema 4.2. 3aianue W o6yueHHe HeiipoHHOI ceTn

Pasjies 5. Paseure HeHpoceTeBbiX METO10B
Tema 5.1. Busyasimsauns paborsl HeiipoceTd | 2
Tewma 5.2. Knaccudukauus 6auskux odnexton
Tema 5.3. ba3oBbie aPXUTCKTYpPbI |

Pasjien 6. Jlerekrop 00bexTOB |
Tewma 6.1. 3anaua geTeKUuu |
Tema 6.2. [Ipobiema ¢ pasmeTkoii |2 3 16
Tewma 6.3. MeToj1 CKO/IB3ALIET0 OKHA

Tewma 6.4. Jlerekropet R-CNN |

Pasjen 7. 3aj1aum cerMeHTalnm
Tema 7. 1. Ouenka TOUHOCTH CErMEHTALIMH

Tema 7 2. MirrepakTuBHas cermeHTalmns ! 3 16

Tema 7.3. buHapHas cerMeHTalus

Pasjten 8. Auaing BH/ICOIAHHBIX |

Tewma 8. 1. Onruueckuii 10TOK | .

e, 2 2 13

I'ema 8.2, BusyaisHoe cONpoBOKIeHHE 00beKTa

Tema 8.3. PacnioznaBanue coObITHi

Hroro B cemecrpe: 12 16 107
Hroro 12 0 16 0 107

[lpakTudeckas — IOANOTOBKA  3aKOYACTCs B HCIOCPC/ACTBEHHOM  BBINIOJIHEHHH
OOYHAIOIMMHCT  ONPEJIEICHHBIX  TPYAOBBIX  (QYHKIMi,  cBasauHbix ¢ Oyaymiei
MpOgIECCHOHATLHOM JEATEILHOCTBIO.

4.2, Cojtepianue pas/Ic/ioB U TCM JCKIMOHHBIX 3aHITHIL.
Cojlepanne pa3/le10B H TEM JICKIHONHBIX 3aHATHIT npuBe/eHo B Tabnuue 4.

Tabuia 4 — CojiepAkanue pas/IClioB i TCM JICKIMOHHOIO 1MKIIa )
Homep pasjiena HassaHue u cojiepikanne pasjIciloB U TEM JICKITHOHHbIX 3aHATHIA

1 [ Tema 1.1. [loHATHE KOMITLIOTEPHOLO 3peHUS, LHPPOBOE H30BPAKCHHC,
uBCTHBIC M308pakeins, Mojen usera, LMS, YIO, XYZ, RGB, CMYK.
Tewma 1.2, APKOCTE W [BETOTICPEAYA B M300PaKEHUH.

2 Tewma 2.1. [lonsTie corocraBlicHHA H300paKCHHIT.
Tema 2.2, [To/1X0/(bI ITOMCKA NIAPAMCTPOB, MCTO/IbI OLICHKH [TapaMCTpPOB.
3 Tema 3.1. [Tonstue Kiaccupukanmum,

Tema 3.2, Anains TEKCTYPbl, «MELLIOK CI0B».
Tema 3.3. [lonsiTie KI1acCHUKAIMH, [IOHCK HOXOKHX H30OPAKCHMIL,
asropur™ GIST Index Structure.

Pazjielibl, TeMbl JIMCIHILTHHBI Jlexuwn | 113 (C3)1 = $il CPC
g | (4ac) (uac) | (uac) (uac) (4ac)
Cemectp |
Pazien |. Beenenue B komibtoteproe spenne. Cret 1 [
user
Tema 1.1. Ceer u user. Lludposoe usobpaxetue 1 10
Tema 1.2. KoppeKius SpKOCTH M LIBCTOTIECPE/1a4H B
n3o0pakeHun | |
Pasnen 2. Conoctasiietine n3odpaseHmi [ |
Tema 2.1. Monenn npeobpa3zosanuns n3obpaxkeinii | 1 2 12
Tesma 2.2. [ToucK 1 OUEHKA [1aPAMETPOB W300pakeHuii |

4 | Tema 4.1. Mojie/ib HCHPOHA, ApXUTEKTYPA HEHPOCETH.
| Tema 4.2. OGyvcHUE HEHPOCETH, JIMHEIHBIT NEPUENTPOH, HPOOICMBI
ofyucHus Heipocereil, Heiipoceru Uit 00padoTKi H300pakenuii.

S Tema 5.1. Busyanusaims padotel neiipocern, UMAP susyaimsanms.
| Tema 5.2. Kiraccndikaris H:1n3KkHx 0GHEKTOB,




Tewma 5.3. Basossic apxutektypsi, AlexNet, SPP, Average Pooling, VGG,

Apxurekrypa Inception, DenseNet.
6 Tema 6.1. 3anaua nerexiu 4.6. Camocroarenpiad padora 00y4aroUmxcs

Tema 6.2. [Ipo6iema ¢ pasMeTkoit Bujiel camocToaTeibHOM paboThl M €€ TPY/I0EMKOCTE NPHBE/ICHB! B Tab muie 7.
Tema 6.3. MeToj1 CKOJIB3AUICIO OKHA

Tema 6.4. lerextopel R-CNN, 00y4enne R-CNN, Faster R-CNN, RPN, FPN

7 Tema 7.1. 3aj1aua cerMenTaly, CeMaNTHICCKAA CCTMCHTALMA, CCrMEHTAIHS Tabsmua 7 — Bujibl caMocToATEILHOI paboTel M €e TPY/I0EMKOCTh
| IKICMILIAPOB, AHOITHYCCKAS CCrMCHTAIMA, 01IEHKA TOYHOCTH B Beero, | Cemectp 1,
| Bujt camocrosare/bHoi paboTs :
| CErMCHTAlHH. P yac | yac
' Tema 7.2. MnrepaktuBHas cerMenTaims, magic wand, Intelligent scissors, 1 2 3
| Interactive GraphCuts. H3yueHue TeOpeTHYECKOT0 MaTepHaia 75 75
- Tewma 7.3. bunapnas cerMentaius, YHapHbIC (akTopeI. mapHeie (haKkTopeI, | mwcmmne (TO) pnnm il 3 7 )
f GrabCut, TpeboBanue K CerMCHTAIMH, CCMAHTHYCCKasA CCrMCHTAIMA, Kypcosoe npoektiposanue (KIT, KP)
| HEHPOCETEBLIE MOJIC/IH JUIA CCIMCHTAIIHH. Pacuertno-rpadudeckue 3ajanns (P173)
8 Tema 8.1. Orrruueckuii notok, FlowNet, PWC-NET. | Bemonmenme peepara(P)
Tewma 8.2. Busyansnoe conpososenne odbekra, GOTURN, conposoxienmne [losroTosKa K TeKyEMy KOHTPOIIO 15 | 15
| Muoskectpa o6nexToB, DBT, maGops! 1araceron, (PYHKIMA CXO/ICTBA. yenepaemoctu (TKY) = )
' Tema 8.3. Pacnosnasaune coburruii, self-supervised. Jlomainee 3ajanne (JI3)
Konrpo:sheie pabotel 3ao0unmkon (KP3)
43, [lpakTuueckue (CeMUHAPCKHC) FaISTHS TToAroToBKa K pOMEKY TOUHOM 17 17
TeMbl HPAKTHYECKUX 3AHATHIT H HX TPY/I0CMKOCTh TPHREICHB! B TAGIMIE 5. arrecraumi ([IA)
Beero: 107 107
Ta6umua 5 — [IpakTHIeCKHE 3aHATHA H UX TPYIOCMKOCTE
[ M3 mnx Ne 5. IlepedeHnb yueOHO-METOMYCCKOTO 00ecIeyCHNs
. - i : . ‘ p y
Ne | Tewmnl HPAK THYECKHX | Dopumbl HPAKTHICCKIX I'py1oeMKOCTh, |1IPAaKTHUCCKOI |pasjieia JUIA CAMOCTOSTERHOM paBoThl OBYHAIONIXCSA 110 IHCHHMIUTHIE (MO/TYTI0)
w 3aHATHH | SEHATHH (wac) ”“ﬂ{f{’:;’)““- *T:;:::‘I" YueGHO-METO/IMMECKHE MATEPHAIIBL JUIS CAMOCTOATEILHOI padoThl 00YHAIONMXCS YKa3aibl B
! > i 7-11.
VyeGHBIM IUIAHOM HE [IPe/1y CMOTPEHO
l L - — ) 6. llepeuens neqaTHbIX M NIEKTPOHHBIX YUCOHBIX H3/IaHMHIT
Beero [Tepeders nevarHbIX M YICKTPOHHBIX YIeOHBIX H3/1aHuil IIPUBC/ICH B Tadmie 8.
P Ip ¥4 p
['a6:mua 8- [lepeuenn HeyaTHBIX ¥ WIEKTPOHHBIX YHeOHBIX W3/1aHuit
4.4 JlaGopatopHsle 3aHATHA ‘ Komuecrso
TeMmel 1abopaTOPHBIX 3aAHATHIT 1 HX TPYA0CMKOCTB [IPHBE/ICHBE B TA0MIC 6. (lup/ IKICMILIAPOR B
URI a;l};)ec buGmiorpaduacckas cepliika ‘ oub:mMoTeKe
Tabimua 6 — JlaGopaTopHbe 3aHATHS 1 X TPYJ0EMKOCTh (KPOME VICKTPOHHbIX
M3 Hux No | IKIMILIAPOR)
4 Haumenopaiue 1aboparopHbIx padoT TpynoeMkocth,  NpAKTHUECKOH | pasjieia AyruM. [Iporpamsiposinie sa
e ) Jraboparop! P (uac) HO/AFOTORKH. | JIHCIIHI Python, tom I, 4-¢ uzjtanue. — [Hep.
(uac) [ Tesees c auri. — CLI6.: Cumpost-1Lnoc,
Cemecrp | 2,)0” i
~ [ S B S AKHPBAHOB,
| | Cpena paspabotku Ha Python 2 | 12 A P |
Komnstorepnoe speuue na Python. |
2 | PaBora ¢ usoOpaskeHHaMu 2 23 Tepsbic wat /
3 | Manuuyasius ¢ H306paueHHAMH i PHILTPhI 2 4.5 P ‘
Dnexrpon. w3t M. : JTaBopatopus
4 | Pacno3napanue 00BLEKTOB Ha H300pAKCHHH 4 6.7 snasit, 2021, — 163 ¢
T 8 (e 5 |
5 | OrcnexuBaHue 0OBEKTOB HA BUJICO 6 | 8
== =R - Beae | Te : P. Kaerre Komistoteproe spenue.

Teopua u anropurmbr. M.: JIMK i

. e 8 ITpece, 2019. — 508 c.
4.5 KypcoBoe NpoekTHpoBaue/ BLITIOTHEHHE KYPCOBOii paboThl B B _ | ISBN: 978-5-97060-702-2

YueGHBIM [LIaHOM HE HPEJYCMOTPEHO




7. IlepetieHb K TPOHHBIX 00Pa30BATE/BLHBIX PECYPCOB
UH(OPMAIHOHHO-TEICKOMMY HUKAUHOHNOI ceTH «MHTepHET?
[lepeueHn JIEKTPOHHBIX 00pa3oBaTe/IbHBIX pecypcos HH{(OPMALHOHHO-
TEACKOMMYHHKAIMOHHOH  ceTH  «MHTepHET», HEOOXOAMMBIX JUIL  OCBOCHUA  AMCIHILIHHB]
npuBe/ien B Tadimie 9.

10.1. Cocrap oOuUEHOYHBIX CPEJICTB/UIA  [IPOBC/ICHUA  [IPOMEKYTOUHOH —aTTCCTalliu
o0yyaromuxcs [0 JAHCUMIUIMHE IPUBEAcH B Taduie 3.
Tabnuua 13 — CocTaB OLEHOYHBIX CPE/JACTB /LI MPOBE/ICHMA POMEKYTOUHOM aTTecTalMi

Tabmmma 9 — [lepeucus SICKTPOHHBIX 00pa3OBATEIBHBIX PECYPCOB  MH(OPMAIMOHHO-
TEIeKOMMYHHKAUMOHHOH ceTH «MuTepuer»
URL ajipec Haumenosanune

https://pillow.readthedocs.io/en/stable/ Ornmcanue 6ubnmorexn PIL

Ouncanue GubHOTERH 7Matplotlib

Onmcanme GuGTHOTEKH lmé;g_cAl

httpé:flmalplot_lﬁ:;:c;r_gfsl-able:’indexhln;ﬂi7 o
_htt_ps:f.’imagcal readthedocs.io/en/latest/

https://keras.io/api/datasets/

I[OK)’MCilTaILP[H [10 CKa4YMBaHHiO /JIaTacCToB.

Matmnnoe obyuenne. Baenenue"

Octpoyx A. B., Cyprosa H. E. Cucremsl
HCKyCCTBeHHOro unTeiexra. Msareiscrao
"Jlann". 2021. ~ 228 c.

https://www.youtube.com/watch?v=25mVKhjOxQc Cepreit Mapkos: "MckyccTBeHHbIR HHTEILIEKT H

Bt mpoMeskyToHHO# aTTecTari [Tepeuens OLEHOYHBIX CPEJICTB
JK3aMCH CHHCOK BOIPOCOR K JK3aMEHY,
DK3aMeHalMOHHBIC OHITETHI;
S — | Tecrer

102, B kauectBe KpHTCPHEB OIEHKM YPOBHA CHOPMHPOBAHHOCTH (OCBOCHMS)
KOMIIETEHIMHA o0y4aromumMucs npuMensercs S-0auibHas mKaia OUEHKH COpPMUPOBAHHOCTH
KOMIIETEHIMIA, KOTOpas npuBejieHa B tabimue 14. B TedeHue ceMecTpa MOKET HCHO/Ib30BATHCA
100-6auibas mKana  MOJIYJIbHO-PEHTHHIOBOH  cMCTeMbl  YHMBEpCHTeTa,  lIpaBuiia
UCHOJL30BAHMA KOTOPOH, YCTaHOBICHBI COOTBETCTRYIONINM JIOKATHHBIM HOPMATHBHBIM aKTOM
I'YAIL
Tat:mua 14 ~Kpurepun oleHKH ypoBHS cHOPMHPOBAHHOCTH KOMIICTCHIINIT

OreHKa KOMIETEHIIMH

8. Ilepevuetib HHGOPMAMOHHBIX TEXHOI0IHE
8.1. [lepedens nporpaMMHOro OO0CCHEHEHHA, HCIOIL3YCMOro MPH  OCYHICCTBICHHK
06pa30BaTE/ILHOTIO HPOLECCA M0 JTHCIHILTHHE.
[lepeuens HEIOIB3YEMOTO HPOrpaMMHOro ofeciedenus upe/crasien B radimme 10

TaGuuia 10— 1lepeyens HporpaMmioro obecicueHus

= XapaxTepucTHKa cQopMHPOBAHHBIX KOMIICTCHIT
S-GaUmHas KU | P op

Nown | [HaumeHoBanme

[ He nipejtyemorpeno

8.2. llepeuens HHGOPMALHOHHO-CIIPABOYHBIX cHcreM, HCHOIb3YCMBIX pu
OCYIIECTRICHHH 00Pa30BATE/ILHOTO IPOIECCa M0 JIMCIHILTIHE

[lepeuenb  HCHONBL3YEMBIX  HHQOPMAIMOHHO-CIPABOYHBIX  CHCTCM  [IPC/ICTARICH B
radanne 11.

Ta6auua 11— [lepeucts HHQOPMALMOHIO-CIPABOYHLIX CHCTEM

— oOyvatoruiica riIy0OKO W BCECTOPOHHE YCBOMI HPOrpaMMHBIIT
MaTepHal;

— YBEPCHHO, JIOIHYHO, 110C/IE/10BATE/ILHO H IPAMOTHO €10 H3/1araet;

— OIIMpasCchk Ha 3HAHUA OCHOBHOH M JIOIOJHMTCILHOH JIHTCpParyphl,

| Ne /it Haumenosanuc

! He npeyemorpeno

9. MarepuaibHo-TeXHHUCCKad Oa3a
Cocras  MarcpHaTbHO-TEXHHYCCKOH  0Oasel,  HCOOXOMMMOW  JUIA  OCYIICCTBICHHA
00pa3OBATEILHOIO IPOLIECCA 1O JIMCIMILIMHE, LpeAcTanien B radiuuel 2,

Ta6muua 12 — CocTaB MaTepHAILHO-TEXHHUCCKOI Ga3bl

Ne HaumMeHOBaHHE COCTABHON YacTH Homep ayjmropun
' MaTCPUAILHO-TEXHHYCCKOH 0a3bl (11pH HEOOXO0/1MIMOCTH)
1 My b THMC/THITHAR JICKIHOHHAA Y/ IHTOPHS | 32-04

iz CrenHanu3upoBanuas Jrabopatopus «l IpOMBILLIEHHBIX CHETEM 51-028

C HCKYCCTBCHHBIM MHTC/LICKTOM»

COTIHYHOY - 52
o TECHO [PHBA3BIBACT YCBOCHHBIC HAYTHBIC [TOJIOKEHHSA C [PAKTHICCKOH
JICATCTRHOCTHIO HATPAB/ICHUS
— yMelo 000CHOBBIBAET H apryMEHTHPYET BELIBHUIACMBIE HM H/ICH.
~ JICNACT BBLIBO/IBI M 000OIEHHA;
— cBOOO/HO BJIAJICET CHCTEMOR CHEHMAITM3HPOBAHHBIX HOHATHIT.
— 00YHAIOMMIAC TBEPJIO YCBOWI [IPOIPAMMHBIIT MATEPHAIL IPAMOTHO U
10 CYIIECTBY HM3J1araer ero, OIUpasch Ha 3HAHHA  OCHOBHOW
JIMTCPATYPBI;
«XOpOLLIOH — HE JIOIYCKAET CYIIECTBEHHBIX HETOUHOCTCI; )
~ YBA3BLIBACT YCBOCHHBIC 3HAHMA C [PAKTHYECKOH JICHATCILHOCTBIO
«G3AYTEHON . ;
HanpaBjICHHA
— APryMCHTHPYET HAYUHBIC [TONOKCHUS
— Jle/iacT BLIBOjIBI M 0000MIeHNS;
— BIIAJICCT CHCTEMOH CIICIHATH3HPOBAHHBIX [TOHATHIL.
~ 00y4alonMiHCA YCBOMII TOJIBKO OCHOBHOI [POrpaMMHBI MaTcpHat,
110 CYIICCTBY W371aracT €ro, OMMpadch Ha 3HAHMA TONLKO OCHOBHOWN
JIMTCPATYPBI:
— JIOITYCKAET HECYIIECCTBEHHBIC ONIHOKM M HCTOYHOCTH;
«YJIOBIIETBOPHTE/LHOY A : ) . =
ey ~ HCIIBITBIBACT 3ATPY/IHCHHA B IPAKTHYCCKOM [IPUMEHCHHHM 3HAHUI

HalpaB/ICHus;

— ¢11abo apryMCHTHPYCT HAYUHBIC 10M0KCHHS;

— 3aTpy/HAETCH B (JOPMYIIMPOBAHMM BBIBOJIOB M 0000MIEHHI;

— YACTUYHO BJIA/JICET CHCTCMOI CIICIHAIM3HPOBAHHBIX OHATHI,

— oOyyalomuifcs He YCBOWJI 3HAYMTENLHOH HacTH HPOIPaMMHOI0O
Marcpuania;
ey IORICTROPHTEILHOY | _ FOUMYCKALT  CYUICCTREHHHIC ouubku R HCTGUHDCTH.  upH
i AEORE | paccMoTpeHud npolieM B KOHKPETHOM HaIpaBIeHHH, )
- HCHIBITBIBACT TPY/IHOCTH B IPAKTHICCKOM ITPHUMCHCHHH 3HANHIA;
' _ e Moxer apryMEHTHPOBATL HAYYHBIC MOJIOKCHHA,
_— te GopMyIHpPYET BbIBOIOB i 00001EHHH.

10. OnenoqHsie Cpe/ICTBA /UIS [IPOBE/ICHUS MPOMEXKYTOUHOI aTTeCTaHK

10.3. THIIOBBIC KOHTPO/IbHBIC 3a/1aHHA HJIH HHBIC MATCPHAIIbLL.
Bompocsl (3a1a4un) Ut dK3aMeHa MPE/ICTaBIcHbl B Tadune 5.
Tabiuua 15 — Bonpocs! (3aj1a44) jUis dK3aMeHa




~ KYpcoBoi#i paboThl

Y4eOHBIM [UIAHOM HE [PE/1yCMOTPEHO

Bonpocet /Ui npoBejieHHs [IPOMCXKYTOUHOH arTecTallii B BH/IE TCCTHPOBAHMA
npejicTapieHpl B Taduie 18.

Tabmuna 18 — IpuMepHBIii mepeyeHs BOMPOCOB JUIK TECTOR

J

No /it IIpuMepHBIil IepeyeHnb BOIPOCOB JUTA TECTOR Kon
HILIHKATOpa
| L | Xapaxrepuctun mojenn LMS - — | HIK-5.3.1
2 Xapaktepuctuky Mojienn Y10 IIK-5.3.1
3 Xapakrepuctukn Mojieinn XYZ [K-5.3.1
4 Xapakrepuctuky mojaemn RGB - | HK-53.1
3 XapakTtepuctuku Mojienn CMYK [K-5.3.1
6 [ucrorpamMma Kak cpe/ICTBO aHaIn3a H300paKEeHHH [K-5.3.1
7 OnTHYECKHil [IOTOK 11K-3.3.1
8 GrabCut [MK-3.3.1
9 3unavenue yHapHbIX Gakropos [IK-3.3.1
10 [Tapusie dakropet. 3naucuue o [K-1.Y.1
11 Jluneitnbtii npenenTpox [K-1.¥.1
12 Hasnaycnue cermenrauu [K-1.¥.1

[Tepeuens TeM KOHTPOJIBHBIX paloT 1O JIHCUMIUTMHE 00y4aroumxes 3204HOi (hopMbl
o0yuenus, npe/icrapiensl B rabuune 19.

Tatmua 19 — [lepeyenb KOHTPOIIbHBIX pafoT

{ Ne /i | I lepeucHn kompo:lbubn{ i:)aﬁm'

o [lepeuens BoNpoCoB (3a1a%) JUlA YK3aMeHa Koa
1 T HIJIHKATOpPA
|| Texcrypa, anams Tekctypet - o |OKLY.
2 | Meroj1 «MEIIOK CII0B» [IK-1.¥.1
3 | IMowck Moxokux H300pameHuit IK-1.Y.1
4 | Mojens neiipotia I . K-1.Y.1
5 | 3anaua kiaccndukatm n30GpaKEHUI H PEIICHHE C TIOMOTBIO [MK-1.Y.1
MalTHHHOTO 00YHYEeHHS
6 | [MonstHe KOMITLIOTEPHOI O 3pCHUS I1K-3.3.1
7 | MecTo KOMITBEOTEPHOTO 3pSHHA B MHTCIUICKTYAIbHBIX CHCTEMAX MK-3.3.1
8 | [sernsic udpossic n3o0paxenus. [[Ber, Mojiein uBeTa [1K-3.3.1
9 | I[Bernbre nudposic noOpakenus. CRET, MOJIETb CBETA IK-3.3.1
10 | Mogens LMS - S IK-5.3.1
11 | Mojiens YIO IK-5.3.1
12 | Mosens XYZ [IK-5.3.1
13 [ Mostens RGB o | IK-53.1
14 | Mojsiens CMYK [1K-53.1
15 | ['mcrorpamma I1K-5.3.1
16 | Ouenka napamMcrpoB IBCTOKOPPCKIMK | HK-531
| 17 | CoBMelneHHE U CONOCTABICHHE H30GpakCHHil [MK-5.3.1
18 | [Nupamua ["ayccuan ITK-5.3.1
19 | Anroputw jierektopa Xappuca [MK-5.3.1
20 [TocTpOCHHE JICCKPHITTOPA M CONOCTABIEHHE H300paKCHHil [IK-53.1
21 | buHapHas ¥ MHOTOK/IACCOBAA K/IACCHPHKAIMA IMK-3.3.1
| 22 | Tekcrypa, JloKa1bHbIH OupapHblii mada1ou. 1IK-33.1
23 | Meroji «MelIokK ciio» [IK-3.3.1
24 | Anropurm GISTIS [MK-3.3.1
25 | Mojenn neiipona, moaeins MakKauioka-llnrrea [IK-3.31
26 | CBeprouHbIE HERPOCETH [MK-3.3.1
27 | Busyaamsanms paboThl HEiipoceTH [K-3.3.1
28 | Apxurekrypa [nception CIK-1Y
29 | Apxurektypa AlexNet ) [IK-1.¥.1
30 | Jlerekuus HK-1LY.1 |
32 | Pasmerka u3oOpaxenus - [TK-1.¥.1
34 | Jlerexkropst R-CNN u ux odyucuuc [K-1.Y.1
35 | [IupaMujia npu3HAKOB MK-1.¥.1
36 | CemanTHUCCKAs CCrMCHTAILMS . _ | IK-1.¥1
37 | MuTepakTHBHAA CerMEHTAIMA [K-1.¥.1
38 | BusyaisHoe COIPOBOAJICHHC 00BCKTA [K-LY.1
39 | ConmpoBOJIEHHE MHOKECTBA 00BEKTOR - JI=LY. 1
Bonpocst (3aaa4n) Juis 3auera / mudd. 3auera npencranieust 8 radiuue 16.
TaGauna 16 — Borpocst (3aja4u) juis 3ayera / audid. 3auera
Nen/nn [lepeuent Bonpocos (3aia4) juid 3auera / audd. 3auera umu}:s:mpa
o - 777;:3";1(;6117!:!»!7 [JIAHOM HE LPClyCMOTPEHO o

Ilepeuens TeM JUIsl  KYpPCOBOTO MPOCKTHPOBAHMSA/BBLINOIHCHHA KypCoBoit paGoThl
npejcrasienbl B Tadiuue 17.
TaGuuma 17 — [Tepeyctn TeM JUls KypCoBOIO IPOEKTHPOBAHKA/BLILIOIHEHHA KYPCOBOH paboThl

Ne i/t [ [ [puMepHbiii epeyeinb TeM JUB KypPCOBOIO POCKTHPOBAHHS/BBIIOIHEHHS

tHe npeyemorpero

10.4. Merojinueckue  Marepualinl,  ONPEJEIAIONIHE  POUEAYPhl  OHCHHBAHMA
HH/IMKATOPOB,  XapaKTCpH3YIOWMX OTalkl  (OPMUpPOBaHMA KOMIICTCHILMI, cojlepikarcd B
JOKAIBHBIX  HOpMATHBHEIX  aktax [YAIL  periaMeHTupylommx [HOpsj0K H  HPOLCAYPY
HPOBC/ICHHS TCKYLICIO KOHTPOIA YCIICBACMOCTH H IIPOMEKYTOUHOI arrectaiun o0yqalommxes
['YAIL

1. Meroauueckue YKa3zanuA JUIs OG)"{HIOUIHXCS[ [10 OCBOCHHIO JIMCUHHIITMHBL

[1.1. Merojinueckue  ykasanus  juis  00y4aroUMXCAd 110 OCBOCHHK) ICKIIMOHHOI'O
Marepuaia

OcHoBHOE HA3HAYEHHE JIEKIMOHHOIO MAaTEpHAld — JIOPMHMECKH CTPOIHOE, CHCTEMHOE,
ryfokoe M AcHOE M3lokeHue yueOHoro marepuana. Hasvauenue coBpeMEHHOI JIEKIMH B
PAMKAX JIMCUMILIMHBL HE B TOM, YTOOBI [OIYYHTh BCIO HH(YOPMAILMIO 10 TEME, 4 B OCBOSHHH
(ynjamentatbHelX  NpoOIEM  JIMCHMIUIMHBL,  METOJIOB  HAYYHOIO  [O3HAHMA, HOBEHIHX
JOCTHAKEHNH HayuHOH Mbtcin. B yueGHOM nporecce JEKIMs BBITOJIHACT METO0I0IMYECKYIO,
OpraHu3aMoOHHYI0 W HHpOpMaMoHHyI0 GyHKImMH. JleKius packphiBaeT HOHATHIHBIN alapar
KOHKPETHOH 06/1acTi 3HaHus, €€ npolieMbl, JIaeT LEIBbHOE [PE/ICTABICHHE 0 JIMCUMILIHHE,
[IOKA3BIBACT B3aUMOCBA3L C JAPYIHMH JIHCHMILUTHHAMH,

[LnaiupyeMble pe3yibTarhl IPU 0CBOCHUH 00YYAIONMMHUCA JICKIMOHHOIO MaTepyaia:

— MOJYYCHHC COBPEMCHHBIX, [EIOCTHBIX, B3AaHMOCBA3AHILIX 3HAHMH, YPOBCHDL
KOTOPBIX ONPE/ICAACTCS 1ICICBOi YCTAHOBKOMH K KaK/IOH KOHKPCTHOH TCMC;

—  [OIYHYeHHE OlbITA TBOPYECKOH paboThl COBMECTHO C IPEIO/IaBaTeIeM;




—  passurHEC  NPO(ECCHOHAILHO-ICIOBBIX — KAa4ecTs, MOOBH K  TPEAMETY M
CaMOCTOATENLHOTO TBOPYCCKOIO MbIILICHUA.

~  nosBIeHHE HeOGXOAHMOT0 HHTEPEca, HEOOX0HMOTO JUTA CAMOCTOATE/LHOM paboThL

—  HoXydYeHHE 3HAHMA O COBPEMEHHOM YPOBHE pasBHTWA HAyKH H TCXHHKM M O
[POTHO3e MX PasBUTHA HA OIMAKAHIINE FOBL

~  HAyYMTBCA METOJMHeCKH 00pabaTLIBATE MATCPHAL (BBIICIATH [IABHBIC MBICIH M
[OJIOWEHNA, NPUXOJNTE K  KOHKPETHBIM  BBIBOJAM, [IOBTOPATE  MX B PasiH4HBIX
(hOpMYITHPOBKAX):

—  1oJIydeHHe TOYHOro OHMMAaHHs BCeX HCOOXOTMMBIX TCPMHHOB H HOHATHIL.

JICKUMOHHBI ~ MaTepHal MOKET —CONPOBOAKIATHCA  JICMOHCTpAUMCH  ClailloB |
HCIIOB30BAHMEM  PA3IATOMIOr0  MATCPHANA [IPH  TPOBCICHHU KOPOTKMX JIMCKYCCHIT 06
0COGEHIOCTAX PUMEHEHHA OT/IC/IBIbIX TEMATHK 110 JIACIHITTHHE

CTpyKTYpa 1pe/I0CTaBICHHA TCKIIMOHHOIO MaTepHala:

[pEyCMATPHBACT HCIOIB30BAHME JICMOHCTPALMOHHOTO MATCpHAIA, PasMCILCHIOIo B
encreme LMS, craitios, o6pasuos pemennii u mojtyseit HC, 1eMOHCTPHPYCMBIX Hal JICKIHAX.

11.2. MeToMuccKie yKaszands Ui 00yHarolMxcs [0 BBINOTHCHHIO 1aB0paropHbIX
paGor

B xo0j¢ BHITOJHCHUA 1a00partopHbix paboT o0ydaloumiics AoKeH yrayOuts u
3AKpEIHTh 3HANNS, MPAKTHUECKHE HABBIKH, ORIA/ICTh COBPEMEHHON MCTOJMKON H TEXHHKOI
IKCIIEPHMEHTA B COOTBCTCTBHM C KBATHOHKAIMOHHOH XapakTCPHCTHKON 00yuaiomerocs.
Bhinosuenae 1aGopatopHbix paboT COCTOMT W3 3KCHEPHUMEHTAIBHO-TIPAKTHYCCKOM, pacyeTHo-
AHAJUTHYCCKON JacTeil H KOHTPOIBLHBIX MEPOIPHATHIL.

Beiiosienne 1a60paTopHbix padoT 00YHAIOUMMCH ABIACTCA HEOTHEMIIEMOMH 4aCThiO
H3YUCHHA JIACIIHILIMHBL, UIIpCJLC:mCMOﬁ y‘{Cﬁl[bIM IJIAHOM. M OTHOCHTCH K CpCIACTBaM,
0OECICTUBAIONIM PEHICHME CICAYIONHMX OCHOBHBIX 3a/1a4 00y4aromerocs:

~  npHoOpereHde HABBIKOB  MCC/IEOBAHMA  [MPONECCOB, #BACHMA H  OOLEKTOB,
M3YYACMBIX B PAMKAX JIaHHON JIMCIMILIHHBL,

~ 3aKpeIUICHME, PA3BHTHE H JICTATH3AUMA TEOPETHHCCKHUX 3HAHWIL NONYUCHHBIX Ha
JCKIMAX,

~  HOJYUCHHE HOBOIT HEQOPMAIMH 110 H3YHaeMOi JIHCIHIITHHE!

~  npuobpereHHe  HABBIKOB  CAMOCTOATE/IBHON  paborer ¢ sabopaTopHbM
oGopy/loBatHem 1 npuopamu.

3ajianue 1 TpeGoBaus K MPOBEICHMIO 1ab0paTopHbLIX padort

3a/1aHMe Ha BBINOJIHEHHE 1abopaTopHeiX padoT CTY/ICHTOM (GOPMUPYET 1PEIoaBatcib B
MIIMBILYTBHOM HOPSIKE. 3aIAIHE COCpPAHT TPefOBAHMA K NOPA/IKY IPOBCIEHHA PaGoThl |
BILLY [1071Y4ACMOTO PE3y IbTara.

Crpykrypa u opma otuera o 1aGoparophoit padore

TuryinbHbl THCT.

3ajanue Ha 1abopatopuyio paboTy.

Onucanue NopsIKa BINOHEHI 1adopaTopioii paboTsL.

TekcT nporpaMMHOTo 00eCHeqCHHs MOY/I% MHTELIEKTY AIbHOH CHCTCMBI.

BbIBo/1bL.

TpeGopaius K oopmicHIio oTycta 0 1afopatopHoit padore

Oryer o naBopatopuoit paGore JoKeH ObiTh  OQOPMIICH B COOTBETCTBUM  C
tpeGopanmimu OCT 7.32-2017 u TOCT 2 105-2019: https://guap.ru/standart/doc

11.3. MeToan4ecKie yKasanua Ut 00yHaiomHXes M0 MPOXOAJICHHK) CaMOCTOATEILHON
paloThl.

B xo0/1¢ BBIIOJNHEHHS CAMOCTOsTENpHOIT pafoTsl, ofyuatomuiica seinomser pabory 1o
3IAHMIO M [IPH METO;IMYCCKOM PYKOBOJICTBE NPCIOIABATENS, HO §e3 er0 HElOCPE/ICTBEHHOr0
yHacTHA.

Jlng ofyqaronmxes 110 3a04H0i Gopme 00y4eHHA, CaAMOCTOATEIbHAs paboTa MOKET
BKJIIOYATH B ce0fl KOHTPOJIBHYIO paboTy.

B npoiecce BBUIOIHCHHA CAMOCTOATENBHON paBoThl, Y oByHaiomerocs GopMupyeres
1enecoodpa3Hoe [IaHHPOBaHHE paboyero BPEMCHH, KOTOPOE [I03BOIAECT UM PA3BUBATL YMCIHS
M HABBIKH B YCBOCHHH M CHCTEMATH3alMM NPUOOpETaEMBIX 3HaHHiL, 00CCICYHBACT BLICOKMIL
YPOBEHE YCICBACMOCTH B NEPHOJL OOYHEHMs, [OMOraer [OJIYYHTh HABBIKH [TOBBIICHHA
PO ECCHOHATHHOTO YPOBHS.

MeToiueCKUMH  MaTepHAlaMy,  HALPAB/GIONIMMH  CAMOCTOATEIRHYI  paboty
0OYIarOIINXCS ABIAKOTCH:

—  y4eGHO-METO/IMHECKUIL MaTePUAIL [10 JHCIHIUIHHE;

—  METO/IMYECKHE YKA3AIHA 110 BBITOIHCHHIO KOHTPOIBHBIX pador (Uit 00ydaioumxcs
110 3204HOi (hopme 00yUCHH ).

11.4. Merojimyeckue  ykazamud Ut  00YHarolMXCs [0 NPOXOKJACHHIO  TEKYIIECro
KOHTPOIIA YCIIEBAEMOCTH.

Tekyumii  KOHTPOIb  YCHEBAEMOCTH [PCAyCMaTPUBACT KOHTPO/IL Ka4CCTBA 3HAHMI
00YJAIONIMXCSA, OCYHMICCTRIACMOI0 B TEYECHHE CCMECTPA C IICIBI0 ONCHUBAHHA XO/Id OCBOCHHA
JIMCHHTUTHHBI

OCHOBHBIM ~ MCTOJIOM ~ HPOBEJIEHHA TEKYIIEr0 KOHTPOJIA YCICBACMOCTH  SIBIACTCA
TCCTHPOBAHHC, PC3Y/BTATBL  KOTOPOTO VUMTHIBAIOTCA NPH  [POBCACHHH  TIPOMEKYTOUHOM
aTTCCTAIIHH.

11.5. MerojiMueckue yKazaHus jUis 00yqaioIUXCa 110 NPOXOAJICHHIO MPOMEKYTOUHOMH
arrecTarun.

[lpomexyrounas — arrecramus  00yHaOWHXCA  MPE/lyCMaTpHBAcT  OlICHUBAHHE
MPOMEKYTOUHBIX H OKOHYATEILHBIX PE3yILTATOB 00YYCHHA 10 mcuuiuinne. Oxa BKIOYaeT B
ceon:

~ okzamen — GopMa OUCHKH 3HANMI, NOJYUCHHBIX OOYHAIONMMCE B UpOLECCCE
H3YHCHHA BCEI JIMCLHILIMHBL HIH €€ YaCTH, HABLIKOB CaMOCTOATEIBHOI ]’)aﬁﬂ'l‘bl. CHOCOOHOCTH
UPUMEHATh MX JUIA PCIUCHHA MPAKTUMECKHUX 3ajad. DK3aMEH, KaK [PaBuilo, [POBOJMICA B
HEPHO/L IK3AMEHAUMOHIO CCCCHH ¥ 3aBEpINACTCS  aTTECTAMONHON OUECHKOH  «OTIHYHOY,
«XOPOLIOY, «YIOBICTBOPUTCIIBHOY, «HEYI0BICTROPUTEILHON.
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