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1. OB'BEM JUCIHUILINHbBI

Bcero: 4 3a4eTHbIX eIMHUL] TPYZ0eMKOCTH (144 akafleMU4YeCKHX 4acoB)

Ounas ¢opma o0yueHust

Bup yue6HOH paboThI Haman Generp
JUCLHUIUTHHY 7
AyaUTOpHBIE 3aHATHA (KOHTaKTHaA paboTa c
nmperojjaBarejieM), BCero 4acos 36 36
B TOM 4HCIIe:
Jlekumu 16 16
JlabopaTopHbIe paboThI 16 16
ITpaKkTHyeckre paboTbl 4 4
CamocrosTe/bHas paboTa, BCero 4acos 108 108
B TOM YHCI€:
TToAroToBKa K 3aUeTy 18 18
JIpyrue BUjIbl CAMOCTOSITETBHOM paboThI 72 72
KonTtposkHas paboTa 18 18
Bujj npoMe)XyToUHOH aTTeCTallHH 3ayer 3a4er
O61ias TPyA0EMKOCTh JUCHHILVIMHEBI H TPYA0EMKOCThb 110 144 144
ceMecTpaM, 4acoB
3aounas ¢opma o0yueHHs
Buj yue6HOH paboTe! AH?:H?‘I;}EHy Cen;gc'rp
AypuTopHBIe 3aHATHA (KOHTaKTHaA paboTa c
MperojaBaTesieM), BCEro 4acos 10 10
B TOM 4HCIIe:
Jlexuuu 4 4
JlabopaTopHbie paboTsl 6 6
AyauTOpHBIE 33HATHS B UHTEPAKTUBHOH (hopMe, UacoB - -
CamocrosTensHas paboTa, Bcero yacos 134 134
B TOM YHC/IE:
IloaroToBKa K 3K3aMeHYy 27 27
JIpyrHe BAZB CAMOCTOSITENEHON paboThI 89 89
(camMocTosATeIbHOE U3YYeHHe TeM (pa3fe/oB) AUCLMILIHHGI)
KoHTponbHast paboTa 18 18
Buj npoMe)XXyTOYHOH aTTecTaluu 3aueT 3auer
O6mas TpyA0eMKOCTb JUCI{UIUIMHBI M TPYAOEMKOCTB T10 144 108

ceMecTpaM, 4acoB




2. MECTO JJUCITUIUTHBI B CTPYKTYPE OBPA3OBATE/TbHOM
ITPOTPAMMBI

JucrmmiHa «[IpyUKIafHbIe 33aqyd MAlIWHHOrO 06yueHHs» OTHOCHTCH K
S/IEKTHBHOMY MoAy/mo «CHCTeMbl HHTe/UIeKTyalbHOM 00paboTKH JaHHBIX»
yacTy, popMHpyeMO#i yuacTHHKaMH 06pa3oBaTe/IbHbIX OTHOLLEHHH, byiok 1.

UsyueHwe aucUMIUIMHBL Oasupyerca Ha  pesy/nbpTaTax — OOy4eHus,
chopMHPOBAHHBIX MPH U3YYEHHUH C/IeYOIUX AUCLIATIIHH:

- MaremaTHuecKuil aHa/Iu3.

- JIMCcKpeTHas MaTeMaTHKa.

- MaremMaTHuecKkas JOTHKa.

- Teopust BepoATHOCTeH U MaTeMaTHueCKas CTaTUCTHKA.

- BrmuuciuTe/bHasg MaTeMaTHKa.

- MeToApl ¥ aITOPATMEI aHA/IU3a JAHHBIX.

- 3ajauy ¥ MeTOJbl MCKYCCTBEHHOI'O UHTE/I/IeKTa.

- HelipoKOMIIbIOTEPHBIE CUCTEMBI

- OCHOBBI ITPOrpaMMUPOBAHHS.

- OOBLEeKTHO-OPHEHTHPOBAHHOE ITPOrPAMMHPOBaHHe,

PesyneTathl 00y4yeHHs MO AWUCLIMIUIMHE HEOOXOAWMBI [yIf BBINOJHEHUS
BBIITYCKHOM KBa/TM()MKaLIAOHHOH paboTEL.

3. INTAHUPYEMBIE PE3YJIBTATBI OBYUEHWSA

Llensto OCBOEHMS [JUCLMIUIMHBI «IIpuK/iafHble 3aZiauyd  MallHHHOIO
o0yueHusi» sBIsieTcs (OPMUpPOBaHHE TeOpeTHYeCKHX 3HaHWi W IpuobpeTeHHe
MPaKTHYeCKUX HAaBBIKOB ITOCTPOEHHs HMHTEVIEKTYalbHbIX CHUCTeM, TpeOyrommx
[IpUMeHeHHe MeTOZ0B MalllMHHOTO 00yUeHU .

3agayaMu JUCLIUTUTMHEIL SIBISFOTCS:

® K3yueHHe MoZeneii U MeTOLOB MAaIMHHOrO OoOyueHWs, NpUMeHseMbIX B
3aJaua KOMIEKOTEPHOT0 3peHHus1, 00paboTKM eCTeCTBEHHOTO SI3bIKa;

® pa3paboTKa MaTeMaTHUECKUX MOZe/el aHa/M3a IaHHbIX;

® OB/laZieHHMe  CTYOAEeHTaMH IIPOrpaMMHBIMM  CpefCTBaMH  pelleHus
MIPUKJ/IaIHBIX 33/ja4 MAlIMHHOTO 06yYeHuUs.

KomreTeH1uy, opMHUpyeMble B pe3yIbTaTe 0CBOEHHS JUCLATLINHEL

® CrocoGHOCTL OCYLIEeCTBIATh ITOMCK, KPUTHUeCKHI aHalnu3 U CHHTe3
H“H(GOPMALMU, MTPUMEHSTh CHCTeMHBIH MOAX0[, AJIS1 pellleHHs [10CTaB/IeHHbIX 3a/au
(a1 YK-1),

® crocoGHOCTL OTpeeNiATh KPYr 3a/jau B PaMKaxX I[1OCTaB/JeHHOH Liend H
BI:IﬁI/IpaTI: OIITUMaJ/IBHbIE CHOC06LI HX DpeleHudA, HUCXOoAd Hu3 AeﬁCTByI{)H.IHX
ITPABOBBIX HOPM, UMEROILUXCs PeCypCoB U orpaHuuenuit (ansa YK-2),

¢ CrocoOHOCTE NPUMEHATE COBPEMEHHBIH MaTeMaTHUecKWH amrapar H
MeTOAb! KOMIMBIOTEDHOTO MOJeNUpOBaHMsS B TNPOQeCCHOHAIBHOMN [esTelbHOCTH
(s ITK-1),



® CrocoGHOCTb OpPraHM30BLIBaTh W MPOBOAWUTH paboTh! 110 HCC/Ie[0BaHHIO

00BEeKTOB TIPO(eCCHOHANLHOM [iedTe/IbHOCTH, BBIIBIEHHIO, [JOKYMEHTHPOBaHHMIO,
OLIEHKE H COMpPOBOXKJEHHIO TpeOOBaHWI K IPOrpaMMHOMY TPOAYKTY Ha OCHOBe
aHasM3a 6u3Hec-TpoLeccoB npeaMeTHo# obactu (g I1K-3).

[TnaHupyeMble pe3y/bTaThl 00yueHus 1o AUcLMIUMHe «IIpUKiaaHbIe
3a/jau¥ MAIIMHHOTO 00y4YeHHs», MHAWKATOPbI JOCTH)KeHUs KoMneTeHLMH YK-1,
YK-2, [IK-1, I1K-3, mepeueHb OLIeHOUHBIX CPefiCTB

Ne Kop uHzMKaTopa HaumeHoBaHue Kop ITnanupyemble HaumeHoBaHue
wn JOCTHKEHHUs WH/IMKaTOpa TUIaHHPYEMOTO pe3ynbTaThl OLIEHOYHBIX
KOMIIeTEHIHH [IOCTHXKEHUs pesy/bTara 0byuenus CpeacTB
KOMIIeTEHLIMH 00yueHus
1 na-1YK-2 3HaTh: THIIOBbIE 3 (MO-1YK-2) 3HaeT: THUIIOBbIe Bonpocs! Anst
3a/lay¥ MallluHHOro 3a/ja4¥ MalllMHHOIro Coa4yr 3K3aMeHa
obyueHust 06yueHust
2 Ua-2YK-2 YMeTb: CBOJUTh Y (UO-2YK-2) YMeeT: CBOAUTh Bormpocs! ans
NIPUKJIAJHYIO 3a7iauy K TIPHKJIAZHYIO caud JK3amMeHa
OCHOBHBIM THIIaM, 3ajiauy K
¢opmarm3yer eé u OCHOBHBIM THITaM,
CTPOHT topmanusyeT eé u
MaTeMaTH4ecKylo CTPOHT
MOZieNb MaTeMaTHIeCcKyIo
MO/ie/b
3 UI-3YK-2 Biiajieth: 1oAxoaaMu B (UO-3YK-2) Bnageer: Borpock! s
CBOJMTb NPUKIaJHYIO TIO/IX0/JaMH caavyM JK3aMeHa
3a/lauy K OCHOBHBIM CBOJHTB
THNaM, hopManu3yer MPHKIaAHYIO0
€€ U CTPOUT 3a7a4y K
MaTeMaTH4eCcKyI0 OCHOBHBIM THIIaM,
Mozenb topmanu3yer eé u
CTPOMT
MaTreMaTH4ecKyIo
MOJieNb
4 nA-1IK-1 3HaTh: MOJeNU 1 3 (MO-111K-1) 3HaeT: MOJeNu 1 Bormpocer ans
MEeTOZbl, MeTozbI, CllauM SK3aMeHa
MPHMEHSIEMBIE TPY TIPHMEHsIEMBIE TIPH
peLeHus 3aja4y peleHus 3agau
MalIMHHOTO 00yueHus MaIlIHHHOTO
o0byyenus
5 W-211K-1 YMeTb: TIpUMEHSATh Y (UO-211K-1) | ¥Ymeer: npuMeHsTH Bonpocs! g
MOZe/d 1 METOABI TIPH MOJIe/Td ¥ METOABl | CHAauM 3K3amMeHa
peLleHus 3aa4 TIPH pelleHust 33134
MAalIHHHOTrO 0ByueHust MaIIHHHOTO
06yueHHg
6 Wa-3MK-1 Bnagets: B (M1-3IK-1) Bnapeer: Bornpocst A1
NpOrpamMMHbIMH NIPOrpaMMHBIMA cjjaud K3aMeHa
cpeficTBaMH Cpe/CTBaMH
peaM3alLu MoJesei u peanu3anuu
METO/IOB pelleHus Mozeneid U
3a/{a4 MalIHHHOIO METO/[OB PeLIeHHs.
06yueHHA 3a/]ay MallIKHHOI0
obyuenus
7 HUa-1T1K-3 3HaTh: TOAXOAbI U 3 (MO-1TIK-3) 3HaeT: noAXoAbl U Bonpocs! g
MeTO/jbI OpraHH3aLH MeTOZBI c/ja4yd 9K3aMeHa
HAYYHBIX OpraHu3aliu
HCCnef0BaHUi HayYHbIX
HCCJIe/J0BAHUH




8 WI-2ITK-3 ¥YMeTb: NPOBOJUTHL Y (UA-211K-3) Ymeer: Bonpocs! st
Hay4HbIe TIPOBOIWUTH CAa4yM 3K3aMeHa
HCCea0BaHHA Hay4Hbie
HCC/IeJOBAHUS
9 W-3MK-3 Bnapets: B (MI-3T1K-3) Brageer: Bomnpoce! s
TpOrpaMMHBIMH TIpOrpaMMHBEIMH c/laud 3K3amMeHa
cpejcTBaMK cpefCcTBaMH
TIpoBeIeHHNA HayUHbIX TpoBeIeH:Ud
HCC/IeZ0BAaHHH Hay4HBIX
HCC/IeJ0BaHHHA
10 Na-1YK-1 3Hatk: Croco6sl 3 (MO-1YK-1) | 3naer: mojxops! 1 Bonpoce! st
TIO/lyYeHus! 3HAaHUH B MeTO/bI CHauM 3K3aMeHa
06,1aCTH MaILIMHHOTO opraHvsanyu
06yueHus HayuHbIX
HCC/IeOBaHHH
11 Ua-2¥K-1 Ymetb: H06bIBAaTH Y (UO-2YK-1) Ymeer: Bornipocs! st
3HaHusA B 06sacTu TIPOBOUTH CAa4yv 3K3aMeHa
MaILIMHHOTO 00yueHHs Hay4Hble
WCCe0BaHusA
12 Ua-3YK-1 Bnagets: B (U-3YK-1) Brageer: Bornpocs! st
TIpOrpaMMHBIMH TIpOrpaMMHEIMH CAayMd 3K3aMeHa
cpecTBamMu 00bIuM cpe/iCTBAMH
3HaHMUi B 061acTu J06BIuM 3HaHUH B
MaIlMHHOro 06y4yeHHs obnactu
MallrHHOT O
06yueHus
4. COJEPXXAHUE IJNCHIUIUINHDBI
4.1. YuebHo-memamuyeckutl n1aH
Ounas dopma o0yueHHst
Ko/IHuecTBO YacoB KOHTaKTHOH paboTsI ¢
nojasare/iemM
Ne HaumeHoBaHue pa3jena UPETDA
JlaGopaTopueie | IIpakTHueckue
JleKuu
paboTel paboThl
1 | Beegenue B riybokoe obyueHue 2 - -
9 KomrmbroTepHoe 3peHne 6 6 2
Py6exxHbIi KOHTpOIb 1 2 -
3 ObpaboTKa ecTecTBeHHOr0 f3bIKa 8 6 2
Py6e>KHbIH KOHTPOIb 2 2
Bcero: 16 16 4
3aouyHas ¢opma odyueHHs
Kosm4ecTBO 4acoOB KOHTAaKTHOM
aboThI C MpenojgaBareJie;
Ne HaumeHnoBaHue paspena P PenoAdBaTRNET
JlabopaTopHsbie
Jlekuuu
paboTsl
1 Bgegenue B riry6okoe obyueHue 2 3
2 KomrmsioTepHOe 3peHue
3 O6paboTKa ecTeCTBEHHOIO s13bIKa 2 3
Bcero: 4 6




4.2. CodepatcaHue neKYUOHHbBIX 3aHamuil

HaumeHoBaHue U Co/iepXKaHHe eKLHH

YacoB KOHTAKTHOH paBoThI ¢
TIpernofaBarenem

Ounas (popma| 3aouHas Gopma

Paspien 1. Beepjenue B riay6okoe o0yueHue

Jlekuus 1. Beejenue B riy6okoe o0yueHue.

O630p NPHUK/IAIHBIX 33/1aU MAllIMHHOTO 00yYeHHs:
Kaccu¢uKarys u306pakeHuii, 00HapyxeHHe 00BEKTOB,
HM3MeHeHHe H300paKeHHH, JOpPHCOBKA U CTH/IM3aLjHs
M300paKeHuH, TeHepanys H300paKeHuUit 110 ONMHCaHUIo,
reHeparsi My3bIKH, MallIUHHbIN TIepeBo/, A3bIKOBbIE MOJEH.

Knaccudukanus noxon0B B HCKYCCTBEHHOM HHTeJLIEKTe.
MecTo riny6okoro o6yyenus. ['y6okue ceTd NpsMOro
pacripocrpanenne. O630p anropuTMoB 00yueHHs ceTeH NPAMOro
pacnpocrpanenusi. Bopeba c nepeobyueHreM HeHPOHHBIX CeTeH.

Pazpen 2. KoMNbHOTepHOe 3p

eHHue

Jleknus 2. Kinaccuduxkanus uzo0parkeHui

TTocraHoBka 3azauy. CBepTouHble HelipoHHbIe ceTd (CNN).
Onepanys JUCKPeTHOH cBepTKY. HesTMHeHHOCTE U MyJUIHHT.
[MonHocesa3HLIH cnoit CNN. Pa3pe)keHHas CBA3HOCTb.
ApXWTeKTypa CepTOYHOH HeMpPOHHOH ceTH. CMbIC/I0Bas
HHTepIIpeTalys ceproyHbIx cereit. Hegocrarku CNN.

ADXUTEKTYpbI CEPTOUHBIX HEHPOHHBIX CeTel At
knaccudurarmu u3obpaxkenuil. LeNet-5. AlexNet. VGG.
GoogleNet. Inception. SqueezeNet. DenseNet.

Pa360p nprMepa pelleHrs 3a/ja4d KIacCH(pUKaLHu
1300paKeHHH.

Jlekuus 3. O6HapyxeHne 00BEKTOB Ha H300pKeHHH

[TocTaHOBKA 3af1aud JeTeKTHPOBaHHs 00beKTOB Ha
n300pakeHusiX. MeTPUKH KauecTBa: JIOKaIM3aliis |
knaccudukanusa. Metpuka IoU. Selective Search. ApxuTeKTypbl
HerpoHHbIX cetel: R-CNN, Fast R-CNN, Faster R-CNN, Yolo,
SSD.




Pa36op npumepa pelleHus 33aun oGHapy>KeHHe 06HEKTOB Ha
n306pakeHuUsX.

Jexnus 4. CeMaHTHUeCKas cerMeHTanusA H300pakeHui

T10CTaHOBKA 3afJaui CeMaHTHYeCKOMN CerMeHTaI[uH H306paKeHHH.
IIpUMepsI NPAKTHYECKHX 3a/ad. Bujiel cermeHTarui.
Ipeacrae/ieHye fanHbx. HelipoceTeBoit moaxof. Upsampling.
Bugp! upsampling. FCN. SegNet. Unet. PaciuupeHHbIe CBEPTKH.
DeepLab. Random crop. AyrmeHTaiusi.

Pa360p nprMepa pelIeHuns 3a/1la44 CeMaHTHYECKO# CerMeHTaluH
Hn300paKeHHH.

Paspgen 3. O0paboTKa eCTeCTBEHHOI0 A3bIKA

Jleknus 5. Beegenue B NLP.

Turisl 3a1au 06paboTKH ecTeCTBEHHOrO A3bIKa. [IporpaMMHbIe
uncrpymentsl NLP. [Tpeao6paboTka TeKCTa: TOKEHH3aLIHA,
HOpMa/I3aLus CJ10B, yAaneHHe coB. One-hot encoding. Bag of
words. TF-IDF. Konnokanuu. Pointwase mutual information.
KoHTeKCTHBIe B/IOYKeHHs. MaTpHLja COBCTpe4aeMOCTH. 3ajiaua
KJTaCCU(HUKAL[UH TeKCTa.

WordToVec. GloVe. FastText.

Pa36op npumepa pelueHus 3aaull KnaccHUKaIui TEKCTOB.

Jlekuusa 6. MalIHHHBIH epeBoj

IMocraHoBKa 3aauM MalllMHHOT O NepeBoga. Cetu Seq2Seq.
Encoder-Decoder. PekypperTHbie cetd. O6yuenue
pekyppedTHbIx Encoder-Decoder. MeTpuku KavyecTsa
MalnHHOro nepesofia. BLEU. TIpoGreMbl peKyppeHTHBIX CeTek
tuna Encoder-Decoder. Beam search. MexaHu3M BHUMaHHA.
Self-attention. Tpancopmeps: ELMo, BERT, GPT.
ApXHTEKTypa TpaHcOpMepoB H MeTOAbI HX 00ydeHHs..

Pa360p ipuMepa pelleHns 3a/layl MalIMHHOTO [IePeBoja.

Hroro: 16




4.3. JlabopamopHble pabombl

HopmaTue BpemeHH, yac.
Home HaumeHoBaHue
p 5 naGopaTopHoii
asge | HaumeHoBaHue pa3jesia
pash paip paboThbI Ounas 3aounas
na,
dopma topma
TEeMBI
o0yueHus obyueHus
Peanuzanusi CUCTeMbI 3
cerMeHTaluH u306paskeHui
3
Peanuzanus cucTemel
KomnbroTepHOe 3peHue =
2 oOHapy»xeHHe 00BEKTOB Ha 3
1300paKEeHUsX
Py6exxHbIi KOHTPO/Ib Nel 2 -
Peasi3auus cucTeMsl 3
KJIaCCH(HKALMKI TEKCTOB 3
. O6paborka Pea/M3aLids CUCTEMBI 3
©CTeCTBEHHOTO S3bIKa MALLIMHHOTO [IEPeBoAa
Py0GexKHbIi KOHTPO/b Ne 2 2 -
Bcero: 16 6
4.3. TIpakmuueckue pabombt
Home M e HopmaTus BpeMeHH, 4ac.
p H = NpaKkTHYeCKoH
BdH
paspe | HanmeHoBaHHe pa3jen paGoTsI
na,
TeMbl
KOMIbIOTEPHOE 3peHHe Peami3alyisi CHCTEMBI
2 TIOMCKA K/IIOYEBEIX TOYEK Ha 2
1300paKEeHHH
3 O6paboTka Peanu3alus S36IKOBOH 5
€CTeCTBEHHOTO A3bIKa Mojen
Bcero: 4

4.5 Konmpoabhaa paboma (015 o4Holl u 3a0uHol (popm 0byueHus)

OcHOBHas Le/b BEINOJHEHHS KOHTPOJIBHOH paboThl — O03HAKOMJIEHHE
aZIroOpyuTMaMH U MeTOJaMH pacrio3HaBaHHA ¥ CHHTE3d pedH.

KouTponeHasi pabora npejriosaraeT HarkcaHHWe IIOArOTOBKY [JOK/aaja Ha
TEMY, YTBEP>KEHHYIO MPEIoZaBaTesiem.




5. METOAUYECKHE YKA3AHUSA /I OBYYAIOIIINXCSH
I10 OCBOEHHIO JUCIHHUIT/TMHbBI

Bo Bpems JieKUMH N0 AUCLMIUIMH 00ydaroluMca  PeKOMEeH[yeTcs
KOHCITeKTHPOBAaTh TEOPEeTUUeCKUH MaTepHas, OTMeuas BaKHble MOMEHThI, Ha
KOTOpble 3a0CTPW/ BHHMaHHe [IpernojaBsare/b, y4acTBOBaTb B OMpocax H
auckyccusix. Ilepep neKuyi HeoOXOAMMO MOBTODHTL BBIJAHHBEIA MAaTepHar,
3a(pMKCHpPOBATh HETIOHATHble MOMEHTBI, 4TOOBl OOCYJUTE MX HAa 3aHATHH.
KoHCIeKT JieKiyii TpeACTaB/eH B BHZe MYyJbTHMeIUHMHBIX IIpe3eHTalUd |
BK/TFOUEH B COCTaB METOAMYeCKOro KOMILIeKca JUCLUHUIUIMHEL

JIaGopaTOpHBIM TPAaKTHKYM BK/IIOYaeT MpaKTHYecKHe 3aJaHus Mo JABYM
pasjenam AUCLMIUIAHBL «KomIptoTepHOe 3peHHe» U «O6paboTKa eCTeCTBEHHOro
a3piKa». Bce paboTel paboThI BBINOJHAKOTCA B COOTBETCTBHME C 3a/laHHEM,
BBIJJAHHBIM TIPEIo/iaBaTeeM.

CamocTosaTe/bHas pabora obyuarolerocs BK/IOYaeT B cebs npopaboTky
Marepuasia JIEKLIMOHHOTO Kypca AWCLMIVIMHBIL, TIOATOTOBKY M  BBIIIOJIHEHHE
nabopaTOpHBIX paboThl, BEITIOJIHEHHE KOHTPOJILHOM paboThl, a TakKe MOArOTOBKY
K pyOEXHBIM KOHTPOJISM (/11 OUHOM (OPMBI), K 3aueTy (A1 O4HOH (OpMbI) |
9K3aMeHy (/1 3a04HOI (GOpMBI).

N TeKylero KOHTPOJIS YCIIeBAeMOCTH OOydyeHWs I/1s OYHOHM (hOpMEI
o0OyueHHsI  MCTONB3yeTcss OGa/bHO-PeHTHHIOBas CHCTeMa KOHTDOJIS OL|EHKH
aKaZleMHUUeCcKOoli akTUBHOCTH oOyuarommxcs. s Mmojy4yeHHs] BBICOKOH OLI@HKM
HACTOSITE/ILHO PEKOMEHAYETCS AKTHBHO y4acTBOBaTh BO BpeMs 06CYyXK[eHHs
MaTepyasa [JUCLMIVIMHBI Ha JIEKLMOHHBIX M J/1abOpaTOpHBIX 3aHATHAX, K
MpakTHUYeckuM pabortam (a1 ouHOH (opMmbl 0OyueHHMs), a TaKkKe TIaTeJbHO
npopabaTkIBaTE MaTepHasI IpU CaMOCTOSITeNLHOM paboTe.

PekoMeH/IyeMblil peXHM CaMOCTOATeIHLHOM padoThl

Pexomengyemas
HaumeHoBaHHe i
BH/Ia CAMOCTOATe/IbHOH paboThl dKaj. Jac.
Ounas dopma 3aounas dopma
obyueHus o0yueHus
CamocTosTe/IbHOEe H3YUeHHe TeM JHCLHMILIMHBI: 50 83
Beejenue B riy0okoe 00yyeHuHe 4 13
KoMMbrOTEpHOE 3peHHe 22 20
O6paboTKa eCcTeCTBEHHOIO A3bIKa 24 30
IMoaroToBKa K naGoparopHsIM paGoram (mo 2 4. Ha 12 6
Kaxxayio paory)
IMoaroToBKa K MpakTH4YeCKUM paboram (rmo 2 4. Ha i i
Kaxkayio pabory)
IMoaroToBKa K py0eXXHbIM KOHTPO/IAM (10 3 4. Ha 6 :
KaXKblH py0ex)
IToAroToBKa K KOHTPOJIbHOH padoTe 18 18
IToaroToBKa K 3a4eTy, 3K3aMeHy 18 27
Bcero: 108 134
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6. ®OHJI OIIEHOYHBIX CPE/ICTB
IUIS1 ATTECTALIMH 110 AMCHMILUIAHE

6.1. ITepeyeHb OL{EeHOYHbLIX CPEJCTB

1. BanbHO-pEATHHIOBask CHCTEMa KOHTDOJISI M OL|eHKHM aKaJeMHYecKOH
akTUBHOCTH obyuaroupuxcs B KI'Y (7151 ouHoit hopmbl 00yuenms).

2. OrueTsl 06yuUaroLMxcs 110 1a60paTOPHBIM 3aHATHSAM.

3. Bank 3aganmii K pyOexkHsM KoHTpossiM Ne 1, Ne 2 (7151 04HOM (HOPMEI
00yueHHs).

4. KonrposbHas pabora.

5. Borpock! K 3auety (ouHas ¢opma obyueHus).

6. Borpockl K 9K3aMeHy (3aouHasi jopma 00yueHus).
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6.2. CucremMa 6a/1/IbHO-PEeHTHHIOBOM OLIEHKH
PpaboThI 00yUaIOIMXCA 10 AUCIHUILTHHE

Ne Emsz_wwomm: Copep)xanue
OuHasn dopma o0yueHns
1 | Pacnpepesnen Pacrnipefenienne 6a/uios 3a 7 ceMecTp
ve basioB 3a
CeMeCTpBhI 10 BeinonHeHve 1 BrinosiHeHue u
Bupg, BeimonHeHue U 3aijuTa & &
BAAAM 610i EonmEmm_Am 3aumra SR iy 3amra PybexHbIi PyOexHsIiA
yueGHOH il I NeKLuHr pe3yJibTaToB Pesy. KOHTPOJILHOH KOHTpO/Ib Nel | KoHTpO/L Ne2 3auer
pabotsr: MPaKTHYECKHX PaboT
pabortel, N1abopaTopHBIX paboTer
CPOKH CZiauut pabor
yueBHOH
paboTel
(Oosodsmcs
0o ceedeHus BayuibHas 16x8= 66+66+66
cmydenmos OLeHKa: 86 +66=246 Bhwao=120 126 % e 306
HA nepeom
yuebHOM
3aHAMUU)
2 | Kpurepuii nepecyera 6a/uioB B 60 u MeHee Ga/UIOB — HEY/|OB/IETBOPUTE/ILHO; HE3aUTEHO;

TPaJMLIMOHHYIO OLIeHKY 110 UToram paboTsl B
ceMecTpe 1 3a4eTa

61...73 — yA0BNeTBOPUTE/ILHO; 3a4YTEHO;

74...90 — xoporuo;

91...100 — oT/IMYHO.




Kpurepru SOIycKa K IPOMEKyTOUHOM
aTTecTalHH, BO3MOXXHOCTH MOJTyYeHHs],
BO3MO>HOCTB M0JTyueHust 60HycHBIX 6annoB

Ilns nomycka K MPOMEXYTOYHOM aTTeCTaldy 10 JWCLMIUIMHE 33 ceMecTp o0ydaroluics 0/DKeH HabpaTs o
UTOraM TEKyIero U pyOexHOro KoHTposieil He menee 51 Gawia. B ciayuae ecnm obyuaronpmiics Habpan menee 51
6asna, TO K aTTeCTaLiOHHBIM UCITLITAHUSM OH He IOy CKAeTCsI.

Ilna nonyuenus 3aueta Ge3 npoBefeHys MPOLIEAYPEI IPOMEXXYTOUHOH aTTecTary obyuaromemycsi Heo6XoMMo
nabpath B XOfie TEeKyILero U pyOeXHBIX KOHTposel He MeHee 61 Gamna. B 3ToM cyuae WTOr O&/UTLHOH OLIEHKH,
TO/MyuaeMol 00yuaroLMMCs, ONpejessieTcs o KommyectBy 6a/uioB, HabpaHHBIX UM B XO/ie TeKYLIero ¥ py6exHbix
KoHTpo/ieH. [Tpy 3TOM, Ha yCMOTpeHHe rpernogasaresst, bauibHast oLjeHKa 00ydalomerocs MoXeT GbITb MOBbIIIeHa 3a
CUeT MO/IyUYeHHs! AOTIO/IHUTE/bHBIX DAI/IOB 3a aKaJleMHYeCcKy o aKTHBHOCTb.

O6yuaronyiics, WMEIOLMA NpaBO Ha IIOIydYeHHe OLeHKH 0e3 IpoBefieHHs MPOLEAYPbl [IPOMEXYTOUHOH
aTTecTaIMH, MOYKET MOBBLICHTD ee TTyTeM C/adH aTTeCTAlMOHHOr0 MCTILITaHuA. B cityyae nosyyenus obyyarommmes Ha
aTTecTaroHHOM McTibiTanuu 0 6a/vioB uror Ha/UTbHOM OLEHKH 110 JUCLIMIUTMHE He CHHXKaeTCs.

3a axkafieMMUecKyl0 akTMBHOCTb B XOJ€ OCBOEHMsl [WCLMIUIMHBL, ydyacTHe B y4eOHOH, HayuHo-
HCCIef{0BaTe/IbCKOM, CIIOPTHBHOM, Ky/IbTYPHO-TBOPYECKOH M 0OLIeCTBEHHOH JesTeNbHOCTH obyualomemycs MoryTt
6BITh HAUHC/IEHBI JIOTIO/THHMTE/IbHbIE Oa/UIbl. MaKCHMa/IbHOE KOIMYECTBO AONOJIHHTE/BHBIX 0a/lIoB 33 aKaZleMHUeCKYI0
aKTHBHOCTB cocTassieT 30.

OcHOBaHKEM YIS TIOMYYEHUsI IOTIO/HUTENBHBIX 6a/UI0B SBMAIOTCA:

- BBLITOJHEHWE [IONO/HMTEeNBHBIX 3a[dHUA 10 JIUCLJMIUTAHE; JIOTIONHUTENbHbIE 6aiibl HAYMCIAOTCS
TperofaBaresieM;

- YUaCTHE B TeUeHKe CeMecTpa B y4ueOHO#, HayuHO-HCC/IeJOBATe/IbCKOM, CTIOPTHBHOM, Ky/IbTYPHO-TBOPYECKOH
v ob1ecTBeHHOM JieaTenbHocTH KT'Y.

@opMeI U BHBI yueOHOM paboTsl s
HeycreBaroIMx (BOCCTAHOBUBLLIMXCS Ha
Kypce 06yuerusi) obydaronpxcs s
T0/TyYeHHs HE{OCTAIOMMX Da/UIoB B KOHLe
cemectpa

B c/lyuae el K TIPOMEXYTOUHOW arrecrauud (3adery) HaOpana cymma menee 51 6amia, ofyuvarowemycs
HeoBxoAuMMO HabpaTh HeZlOCTaloOLIee KO/IMUeCTBO OA//IOB 3a CUeT BBITIOJIHEHMS JIOTIO/IHMTE/bHBIX 33/JaH|H, 10 KOHLa
rocsiefiHel (3aUeTHOI) He/le/Ti ceMecTpa.

JIMKBHAAIMA aKaJeMHUUECKUX 3a0/DKEHHOCTeH, BO3HHMKIIMX H3-32 Da3HOCTH B yueOHBIX [UIaHaxX IPH IepeBoje
WM BOCCTaHOBJIEHWH, TPOBOJMTCS TIyTe€M BHIMOJHEHHsA [AONOMHHUTENBHBIX 3afjaHuil, Qopma M 00BeM KOTOPBIX
onpe/esisieTcs MpernozaBaTeseM.




6.3. ITpoyedypa oyeHUBaHUs pe3yAbmamos 0C80eHUs OUCYUNAUHbI

PyGesxuble KOHTpo/mM (471 04HOM (HOpPMBI 06ydeHs) MPOBOAATCS B (opme
MMCbMEHHOr0 TECTHPOBAHKS, 3a4eT ¥ 3K3aMeH B BH/i€ OTBETa Ha BOMNPOCHL.

Ilepey npoBe/ieHrieM pyOeXHOr0 KOHTPOJIA TIperio/iaBare/ib npopadaTbiBaeT
CO CTY/leHTaMK OCHOBHOH MaTepHasl COOTBETCTBYIOLUX pa3fe/ioB AUCLIMIUIMHbI B
(hopme KpaTKOH /TeKLMH-AUCKYCCHH.

BapuaHTs! 3afaHuil 715 py6exxHsix KoHTposied Ne 1, Ne 2 cocrosaT u3 14
Borpocos. [TpaBuibHEIH 0TBeT oleHuBaercs B 0.5 Gasura.

Ha KakIylo TIOArOTOBKY K pyOeXHOMY KOHTPOMO OOyudarouemycs
oTBOAMTCA 1 aKaJeMHuecKHii Jac.

TIperofaBaTesb OleHMBAeT B Ga/ulax pe3y/bTaThl PYOEKHBIX KOHTpO/IeH
Kakgoro obyuaroijerocs Mo KOJMYeCTBY MPABUIBHBIX OTBETOB M 3aHOCHMT B
BeJIOMOCTh y4eTa TeKylljel yCrieBaeMOCTH.

Ha 3aueTe (5k3ameHe) oOydaroLleMycsi TpejjaraeTcs OTBETHTb Ha 2
porpoca. Bompockl K 3aueTy (9K3aMeHy) [JO0BOAATCA [0 0Oydarompxcsd Ha
TocaeHel eKiuK B cemectpe. Kak/plii BOMPOC OLEHHBAaeTcs B 15 famwtoB. Ha
TMOArOTOBKY OTBETA OTBOAUTCS 1 aCTDOHOMMUECKHH Yac.

Pe3y/bTaThl TEKYLIEro KOHTDOJS YCIIEBaeMOCTH, 3aueTa M 3K3aMeHa
3aHOCATCA Mpero/aBaTeJieM B 3a4eTHO-3K3aMeHALMOHHYH0 BeJJOMOCTh, KOTOpas
CHaeTcs B OpraHM3aljAOHHBIA OTJeN MHCTMTYTa B JieHb NPOBEJEHHMA 3ayeTa
(5K3aMeHa), a TAKKe BBICTAB/ISIOTCA B 3aUETHYIO KHIDKKY 00ydJaroLerocs.

6.4. IIpumepbl OyeHOUHbIX cpedcme 015 pybedcHbIX KOHmpo/el, 3auema u
IK3aMeHa

6.4.1 Tpumepbl 3adaHutii 05 pybesicHo20 KOHMpoas Nel

1. Kakoro Buja my/uiiHra B CNN He cymjecTByet?
a) Max-pooling;

6) Mean-pooling;

B) K-max-pooling;

r) Static-pooling.

2. Kakue HelipoHHBIE CeTH WCNOMB3YIOTCA [/  KIACCH(HUKALMH
n300paskeHuit:

a) Fast R-CNN;

6) BERT;

B) VGG;

r) ResNet.

3. [lnst uero Hy>keH upsampling B HeHPOHHBIX CETAX?
a) [lnst u3MeHeHWs1 paspelleHrst H300paxkeHre Ha BLIXO/e CeTH.



0) [lyis ycKopeHust 00y4eHust CeTH.
B) [l 60pb0OBI C MepeoOyyeHHEM.
r) Bce nepeuric/ieHHbIE BADHAHTBL.

6.4.2 ITpumepbt 3a0anuli 015 pybesicHoz0 KoHmpons Ne2

1. Ymo He ex/touaem npoyecc npedobpabomku mexkcma ¢ NLP?
a) ToxkeHM3ALHIO;

0) Hopmamsaruio;

B) Y JaJieHue CJIOB,

r) O6yueHue CeTH.

2. Kakas apxurekrypa MTHC B Word2Vec?
a) MHOTOCJIOMHBIH NepLIENTPOH;

6) peKyppeHTHas HeMPOHHas CeTh;

B) CBepTOYHAs HeHpPOHHasA CeTb

r) TpaHcopmep.

3. Kakoe npefHasHauenue Decoder B 3a/jaue MallMHHOTO TIepeBo/ia?
a) reHepaLys repeBo/a;

0) aHa/M3 TEKCTa Ha HCXOJHOM S3BIKE;

B) TOKEHH3aLUs HCXO/JHOIO TEKCTa,;

I') BBIIIOJIHEHKE TIPOLIEYPhl CTEMMHUHIA.

6.4.3 IlpumepHbiii nepeueHb 6onpocos O0na 3auema  (ouHas ¢opma
obyueHus) u sk3ameHa (3aouHasn opma obyuerus)

1. Ycniexu riy6okoro obyueHue.

2. Knaccuykalys TeXHOJIOTHiT HCKYCCTBEHHOTO UHTe/UIeKTa. B3anMocBAsh
MallMHHOro U r/IyboKoro obyueHus.

3. I'nybokue CceTH TMpPAMOro pacnpocTpaHenws. MeToz obpaTHOro
pacrpoCTpaHeHHs OMHOKH.

4. bopnba ¢ mepeoGyuyeHHeM HeffpOHHBIX ceTed. MojuHKaLys JaHHBIX U
(GyHKLHOHATBHAS MOJM(UKALHS.

5. bopn6a ¢ mepeobyueHuneM HeHpOHHBIX ceTedl. MomuQuKalys mpoljecca
00yueHwus.

6. CBeprouHble HelipoHHble ceTH. Omeparys cBepTKH. HemMHeHHOCTh
nyJUTHHT. [10/THOCBA3HBIN CIIOH.

7. O6yueHHe CBEPTOUHBIX HEHDOHHBIX CeTeH.

8. TIpUMeHeHHe CBEPTOUHBIX HEHPOHHBIX CeTel B 3afjaue KJIaCCHQHKALMH
usobpaxenuii. LeNet-5 u AlexNet.
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9. IpuMeHeHHe CBEPTOYHBIX HEHPOHHBIX CeTell B 3afiaue KaacCH(HKaLUU
n3obpaxenuit. VGG u GoogLeNet.

10. TIpumMeHeHHe CBEPTOYHBIX HEMPOHHBIX ceTel B 3ajjaye K1acCHU(PUKaLUH
n3obpaxenuit. Inception u ResNet.

11. TlocTaHOBKa 3aZiaud AETEKTHPOBaHHs OOBEKTOB Ha H300paXkKeHHSsX.
MeTpHKH KauecTBa.

12. CetH a5 leTeKTHPOBaHKs 06bEKTOB Ha U300paXkeHHsl. ApXUTEKTYpbI R-
CNN, Fast R-CNN, Faster R-CNN.

13. Cetu Jj1s1 IeTeKTUPOBaHUA 0OBEKTOB Ha M300pa)keHUsIX. APXUTeKTYpbl
Yolo, SSD.

14. TTocTaHOBKA 3a/jaul CEMaHTHYECKOW cerMeHTaliy n3o0pakeHHid. Buzp
cermeHTaiuu. [IpescraBiieHue JaHHBIX.

15. HeiipocereBas CeEMaHTHUYeCKas CerMeHTalus K300paKeHHH.
Upsampling. Buas! upsampling. FCN.
16. HeiipoceTeBas CeMaHTHUeCKass CerMeHTals  U300parkeHUi.

ApxutekTypsl SegNet. Unet.

17. PacumpenHsie cBepTKM. Deeplab. Random crop. AyrMeHTarusl.

18. Tumbl 3agau 00paboOTKM ecTeCTBEHHOro s3blka. IIporpamMMHble
nHCTpyMeHTsI NLP.

19. TIpenobpaboTKa TeKcTa: TOKeHM3allys, HOpMa/lu3alys CJIOB, yAajleHHe
CJI0B.

20. One-hot encoding. Bag of words. TF-IDF. Konmokarpm.

21. Pointwase mutual information. KoHTekcTHble BnoeHHs. Marpuia
COBCTPeYaeMOCTH.

22. Bnoxenus. WordToVec. GloVe. FastText.

23. IlocraHoBKa 3afiauy MalIMHHOrO ItepeBoga. CeTtu Seq2Seq.

24. Encoder-Decoder. PexkyppeHTHble ceTH. OO6yueHHe pPeKypPEHTHEIX
Encoder-Decoder.

25. MeTpHKH KaueCcTBa MaIlliHHOT o repesoja. BLEU.

26. ITpobnems! pekyppeHTHEIX Encoder-Decoder. Beam search.

27. MexaHu3m BHHMMaHuA. Self-attention.

28. TpaHchopmepsl. ApXUTeKTypa TPaHC(OpMepPOB M METOABI UX 0OyUeHHUSs.

29. ApxurekTypa 1 o0yuenue TpaHcdopmepa ELMO.

30. Apxurextypa 1 o0yueHre TpaHcpopmepa BERT.

31. Apxurekrtypa u obyuenue TpaHcgopmepa GPT.

6.5. DOHO OYeHOUHBIX cpedcme

IMonueri GaHK 3a@aHW /I TeKyllero, pyOeXHbIX KOHTpPOIeH |
IIPOMEXXYTOYHOW aTTecTal¥ M0 AWCLMIVIMHE, IMOKa3aTe/M, KPUTEPHH, IIKaJlbl
OLIeHMBaHHSl  KOMIIETEHLMH, MeTOAWYeCKHe MaTepuajbl,  OTpeJessroLie
TIpOLie/lyphl OLIeHMBaHMsI 0Opa30BaTe/bHBIX pe3y/IbTaToB, NPHBEJEHbl B yueOHO-
METOAMYECKOM KOMILUIEKCE JUCLITUIHHBL
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1. AxcenoB C.B., HoBocenmbueB B.B. OpraHusaljis ¥ HCII0/Ib30BaHHE
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8 MATEPHAJTbHO-TEXHUYECKOE OBECIIEYEHUE
JACITATLTHEBI

8.1 TexHuueckoe obecneueHue

Ne HaumMmeHoBaHHe Wcnonbp3oBaHHe

KomrekT: HoyTOyK, [t [eMOHCTpali¥  HJUTIOCTPATUBHOTO

Me/IMa-MpOoeKTOop, 9KPaH MaTepuasia rpyu UTeHHWH JIeKIUH,

T1epCOHATLHEL KOMITBIOTED Hcrionb3yeTcss B KauecTBE WHCTPYMEHTa W
2 oOBeKTa MCC/IeOBAHKS TIPH  BBITOJHEHUM

CTaHAApPTHOM KOMILIEKTALIHH nabopaToOpHBIX ¥ KOHTPOILHBIX pabor.

8.2 IlpozpammHoe obecneueHue

Ne HaumeHoBaHue Hcrnons3oBanue

1 | WMurepmiperatop Python 3.7+

ITporpaMmHoe obecrnieueHust s

2. | Cpaidipdapabom Jupyter BbINOJ/IHEeH:A 1abopaTopHbIX paboT

bubmiorekn Pytorch, torchtext, numpy,
matplotlib, Pillow, razdel.
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9 PECYPCBI CETU <MHTEPHET», HEOBXO/UMBIE /11
OCBOEHMUA TUCITUIT/THHBI

1. CaliT aMcTaHLMOHHOrO 00y4yeHHsi B HOY (HAlMOHANBHBIA OTKDBITBIM
yuuBepcurer) «MHTYUT» cogepxur OecruiaTHble KypChl, TMPOrPaMMBI
TIOBBILIEHHs KBa/lM(HKaLMK ¥ TIPO(eCcCHOHaNIbHOH MepernoAroToBKH, HHTEPECHBIE

JOK/Iazbl M JPYTY0 No/Ie3Hyr0 HHGopMaluio http://www.intuit.ru.

2. ®enepanbHbii noptan «Poccuiickoe obpa3oBanue» http://edu.ru

10. ”TH®OPMAITMOHHBIE TEXHOJIOTMH, ITIPOTPAMMHOE
OBECIIEYEHHE U HTH®OPMAIIMOHHBIE CITPABOYHBIE
CHUCTEMBI

1. 3BC «JlaHb»
2.  OBC «KOHCY/bTaHT CTyAeHTa»

3. OBC «Znanium.com»

11. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHUE
JUCITATLTAHBI

MarepuanbHO-TeXHHYeCKOe obecrieueHHe [0 peanu3alldy JUCLIMAIIIMHBI
ocywectsisercs ¢ Tpebopanmamu PI'OC BO mo paHHOM 06pa3oBaTebHOM
IporpamMme.

12 JIA CTYAEHTOB, OBYYAIOIINXCSH C NCIIO0/Tb30BAHUEM
JACTAHIIMOHHBIX OBPA30OBATEJ/IbHBIX TEXHOJIOT'UIA

Ilpy HCrO/Ib30BAHWM  3/M1€KTPOHHOTO OOydYeHHWss W JAMCTAHIJMOHHBIX
obpa3soBaTe/bHbIX TexHomoruit (fanee 30 u [IOT) 3aHATHA TIOJHOCTBIO W
YaCTMYHO TNPOBOJATCA B PeXkuMe OHlakH, O0beM JUCLMIUIMHEL M pacripefie/ieHye
Harpyskd M0 BHAaM paboT cooTBeTcTByeT 1. 4.1. Pacripepenenue 6aioB
COOTBETCTBYeT . 6.2, TM60 MOXeT OBITE H3MEHEHO B COOTBETCTBHM C pelleHHeM
KaQezipel, B ciydae repexofia Ha 30 u JJOT B mpouecce obydeHus. Pemenue
Kadeapbl 06 HCIIO/MB3yeMBIX TEXHOJIOTHSIX M CUCTEME OLeHWBAaHMsA JOCTYDKeHH
o0ydJaronpxcs NMPUHMMAETC C YY4eTOM MHEHHH Beyllero Mnperojaparens H
JOBOJMTCA 10 CBefileHUst 00yJaroluxcs.
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AHHOTaLMg
paboueii nporpaMMbI yu4e6HOM AUCLMTUTMHE

IIPUK/ITAZHBIE 3AJAYHA MAIIMHHOTO OBYUEHUSA
oOpa3oBaTe/IbHOH IPOrpaMMbl BBICILIET0 00pa30BaHHsI —
nporpaMMms! HakanaBpHara

09.03.04 ITporpaMMHasA HH)KeHepPHS

HAIrpaBJ/IEHHOCTb
HpOEpGMMHOB obecneueHue asmomamu3upo8aHHbIX cucmem

(bopMbI 06yueHHs — OUHas H 3a0uHast
Tpy/0eMKOCTL OCBOEHHMSA AMCLIATUIMHEL — 4 3au. ef. (144 akaj. yacos)
CemecTpel: 7-i Ays 04HOM U 10-1 77151 3a0uHO¥ HopMBI 06y UeHHs
ITpomexxyTouHas aTTecTalys: 3a4eT B 7-M CEMECTPE /Il OUHOM 1 5K3aMeH B
10-m cemecTpe A1 3a0uHOH hOpMBI 0OyUeHHs

CogiepsKaHue AUCIUITTHHBI
Pasnen 1. Beesenue B riy6okoe o6yueHue

Paszen 2. KomnbtoTepHoe 3peHue
Paszien 3. O6paboTka ecTeCcTBEHHOrO A3bIKA
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