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1. OFBEM JIUCIIUIIJIMHBI

Bcero: 4 3adeTHbIX equHuUIl TPyA0eMKOCTH (144 akaieMUYECKUX YacOB)

Ounas popma 00yuenust

B yueGHoii paboTs! Ha Bcro guciu- Cemectp
IUIMHY 6
AyauTOpHBIE 3aHATHS (KOHTAKTHAs padoTa ¢ mpenojaa-
BaTeJieM), BCero 4acoB 48 48
B TOM YHCJIE:
Jlexkuun 16 16
JlabopaTopHbie paboThI 32 32
AyIUTOpHBIE 3aHATHS B MHTEPaKTUBHOU popme, yacoB - -
CamocrosiTesibHas padoTa, BCero 4acoB 96 96
B TOM YHCJIE:
IToaroroBka K 9K3aMeHy 27 27
Jlpyrue Bubpl CaMOCTOSITENIbHON paboThI ol o1
KontponbHas padbora 18 18
Bua npoMeKyToYHOM aTTecCTAlMU JIK3aMeH JIK3aMeH
OO0mas Tpy10eMKOCTb JUCIUIIJIUHBI M TPY10€MKOCTH 110 144 144
ceMecTpaM, 4acoB
3aounas ¢popma o0yueHust
Bun yuebnoii paboTbl Ha scro Cewmectp
JTUCHUTUTUHY 7
AyauTOpHBIE 3aHATHS (KOHTAKTHAasA padoTa ¢ npenoaa-
BaTejieM), BCEro 4acoB 12 12
B TOM 4HcJIe:
Jlexium 6 6
JlabopaTopHbie pabOThI 6 6
AyIUTOpHBIE 3aHATHS B MHTEPaKTUBHOU (popme, yacoB - -
CamocrosiTeibHas paboTa, Bcero 4acoB 132 132
B TOM 4HcCJIe:
[ToaroToBka K 3auery 18 18
Jpyrue BUIbI CAaMOCTOSTENBHON pabOThI 9% 9%
(caMOCTOATEIBHOE N3YUYEHHE TEM (Pa3/IesIOB) TUCIUIIIMHBI)
KonrposnbHas padora 18 18
Bua npoMekyTo4yHOi aTTecTauMu 3auyer 3ayer
O01mas Tpy10eMKOCTb JUCHHUILUIMHBI U TPYA0€MKOCTh 110 144 144

ceMmecTpam, 4acoB




2. MECTO JJUCHOUILJIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOT'PAMMBbI

JucnunnnHa «HelpokoMIbIOTEpHBIE CUCTEMBD)» OTHOCHUTCS K 4acTH, (popmu-
pyeMoii yyacTHUKaMH oOpa3oBaTelbHbIX TeXHOJOrui, 610k b1, momyns «Cucre-
MBI HHTEJUIEKTYaJIbHOM 00pabOTKH JaHHBIX).

N3ydenune nuCHUIUIMHBI 0a3upyeTcsl Ha pe3yJibTarax 00ydeHus, ChopMHUpPO-
BAHHBIX IIPU U3YUYECHUU CICAYIONIUX JUCHUIUINH:

-MaTtemaTrnyecKui aHaJIu3.

- Anre0Opa u reoMeTpus.

- BrruncianrensHas MaTeMaTHKa.

-MeToabl 1 ATOPUTMBI AaHATIM3a JAHHBIX.

-OCHOBBI POrPAMMHUPOBAHHSL.

-3a/1a4d U METOJbl UCKYCCTBEHHOI'O MHTEJUIEKTA.

Pe3ynbTaThl 00yd4eHUs IO TUCIUIUIMHE HEOOXOAUMBI JI1 U3YyUYCHUS AUCIH-
wuH: «[IpukimagHple 3a7a4v MaAIIMHHOTO OOyYeHHs», «METoIbl U aJropruTMBI
MPUHATHS PEIICHUI W BBITIOJIHCHHS BBIITYCKHOM KBATM(PUKAITMOHHON pabOTHI.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA

[enbro ocBOCHUS NTUCUUILUIMHBI «HENPOKOMITBIOTEPHBIE CUCTEMBD) SIBIISIETCS
dbopMHpOBaHUE TEOPETUUECKUX 3HAHUM M MPAKTHUYECKUX HABBIKOB MPOEKTUPOBA-
HUE UHTEIJIEKTYaJIbHBIX TPOTPAMMHBIX CUCTEM.

3agayamMu AUCIUILIUHBI SIBJISIOTCS M3YyYE€HHE OCHOBHBIX apXUTEKTYpP HCKYC-
CTBEHHBIX HEUPOHHBIX CETEH U METOJOB UX O0yUECHMUSI.

Komnerenuuu, popmupyemMbie B pe3yJbTaTe OCBOCHUS JUCIUTUIAHBIL:

- CIIOCOOHOCTh OCYIIECTBJISITh MOUCK, KPUTUUECKUN aHAIN3 U CUHTE3 WH-
dbopmanuu, NPUMEHATh CUCTEMHBIM MOAXOM JJIsl PEIICHUs MOCTaBJICHHBIX 3a/lauu
(YK-1);

- CIIOCOOHOCTH OTPEIEATh KPYT 3a/1ad B paMKax MOCTaBJICHHOMN €I ¥ BHIOU-
paTh ONTHMAJIbHBIE CITOCOOBI X PEIICHUS, UCXOS U3 JEHCTBYIOIUX HOPM, UMeE-
IOIIMXCS pecypcoB U orpannueHuii (YK-2);

- cI0COOHOCTh TIPUMEHSATb COBpeMeHHBI MaTeMaTHUeCKWi armapar v Me-
TOZbI KOMIIBIOTEPHOTO MOZEIMPOBaHus B NpodeccruoHanbHom fgesitebHocT (TTK-
1);

- crocoOHOCTb 0DOPMJISITH aHATTMTUUECKHE CITPABKH M HayUYHO-TEXHUUECKHE
OTYeThl, MyO/IMKOBATh Pe3y/ibTaThl BbINOMHeHHOMN paboTsl (ITK-2).



[Tnanupyemsble pe3ynbrathl 00ydeHus no aucuuinie «Heitpokommnbrorep-
HBI€ CUCTEMBD», MHIUKATOPHI JoCcTH)eHus: komnereHud YK-1, YK-2, TTK-1, T1K-
2, IEpEYEHb OLICHOYHBIX CPEACTB

Ne Kon nnaukatopa HaumenoBanue nunmu- | Kop mmanupye- | Ilnanupyemsie pe- HaumenoBanune
I/ | JOCTHXKEHUS KOM- KaTopa JOCTHXKCHUS MOT'O pe3ynbTara | 3yJIbTaThl 00yue- OLIEHOYHBIX
NeTEHIINU KOMITCTEHIINU o0y4eHus HUSI CpPE/CTB
1 Na-1vK-1 3HaTh: OCHOBHBIC ap- 3 (MO-1YK-1) 3HaeT: OCHOBHBIE Bonpocs! 14
XUTEKTYPBI HCKYC- apXUTEKTYpPHI HC- cladn 3adera
CTBEHHBIX HEHPOHHBIX KyCCTBEHHBIX
ceTeil HEHUPOHHBIX CETEH
2 NA-2YK-1 Ymers: nmopbupaTh YV (MO-2VK-1) 3HaeT: moadupaTh Bomnpocs! s
apXUTEKTypy HEHpPOH- APXHUTEKTYPY cladn 3adera
HOM ceTu noj peulae- HEHUpPOHHOU ceTu
MYIO 3a/a9y TI0]] penIaeMyo
3aja4y
3 NaA-3VK-1 Brnaners: mporpamm- B (MJ-3YK-1) Brnaneer: mpo- Bomnpocs! st
HBIMH CPEACTBAMHU IpaMMHBIMH CpeJI- c/lauu 3adera
peaiM3anyiu HCKycC- CTBaMU peayn3a-
CTBEHHBIX HEHPOHHBIX UM HCKYCCTBEH-
cereil HBIX HEMPOHHBIX
ceTei
4 NA-1TIK-1 3HaTh: ANTOPUTMBI 3 (UO-1YK-1) 3HaeT: aJrOpUTMEL Bomnpocsr s
00y9eHUsI NCKyC- 00y4eHHs UCKYyC- cladn 3adera
CTBEHHBIX HEHPOHHBIX CTBEHHBIX HEHPOH-
cere HBIX CeTeH
5 NI-2I1K-1 YMeTh: IpUMEHSTH Y (MUO-2VK-1) YMeeT: mpuMeHSTh Bomnpocsr s
ITOPUTMBI 00ydeHHS ITOPUTMBI 00y4e- c/ladn 3adera
HCKYCCTBEHHBIX HUSI HICKYCCTBEH-
HEUPOHHBIX CETeH HBIX HEMPOHHBIX
ceren
6 N-3TIK-1 Buagets: mporpaMm- B (MJI-3YK-1) Buageer: npo- Bormpocsr mst
HBIMH CPEJICTBAMH rpaMMHBIMH CpeJI- c/lauu 3adera
0o0y4eHHs HCKyC- cTBaMU 00y4YeHUs
CTBEHHBIX HEHPOHHBIX HCKYCCTBEHHBIX
cereil HEHPOHHBIX ceTel
7 NaA-1YK-2 3HaTh: KpyT 3a/ad, 3 (MO1-YK-2) 3HaeT: Kpyr 3ajad, Bomnpocs! s
pelaeMbIX 331aHHOM pelnaeMbIxX 3a1aH- cladn 3adera
HCKYCCTBEHHOMN HOM HCKYCCTBEH-
HEHPOHHOMN CEThIO HOM HEeHpOHHOM
CEThIO
8 NA-2VK-2 YMeTs: ocymecTs- Y (MA2-YK-2) Ymeer: ocy- Bonpocs! mi4
JISITh TIOMCK apXUTEK- IIECTBIISITH TIOMCK c/lauu 3avera
typ MHC mo 1 3amauy apxutextyp MHC
10 J1 33/1a9y
9 NI-3YK-2 Biagers: cpenacTBa- B(M/3-YK-2) Bnanmeer: cpen- Bonpoce! st
MU Toucka nHdopma- CTBaMH MOUCKA c/lauu 3adera
mu o MHC nH(pOPMAIIUH TIO
WNHC
10 WA-1TIK-2 3HaTh: CHOCOOBI IIPO- 3 (MO-1TIK-2) 3HaeT: CHOCOOBI Bomnpocs! s
€KTHPOBAHHUS UHTEJI- MIPOEKTUPOBAHUSI c/la4u 3adera
nextyanbHoro [10 MHTEJIJIEKTyaIbHO-
ro I10
11 NA-2I1K-2 YMeTb: peanu3oBbl- Y (UA-2I1K-2) VYmeer: peanuso- Bonpocs! m4
BaTh HMHTEJUIEKTYallb- BBIBaTh HMHTEILIEK- c/lauu 3avera
Hoe [10 tyanbHoe [10
12 NI-2I1K-2 Bnanets: cpencrBamu B (UO-311K-2) Bunageer: cpen- Bormpocsr mist

peau3aiy NHTEIUICK-
TyassHOTO 10

CTBaMH peamsa-
IIUH HHTEJUICKTY-
anpHOTO ITO

cayu 3a4ycTa




4. COAEPKAHUE JUCIUIIJINHBI

4.1. Yuebno-memamuueckuii niax

QOunas popma o0yueHust

KosinuyecTBO 4aCOB KOHTAKT-
HOI1 padoThI ¢ mMpenoaxaBarte-
Ne HaumenoBaHue pasjaesia JeM
IpakTuyeckue
Jlexknun
padoThI
OCHOBHBIE apXUTEKTYPbl HICKYCCTBEHHBIX HEUPOH- 8 16
1 HBIX ceTeH
Py6exnbriit konTpoas Nel 2
HoBbie apXUTEKTyphl HCKYCCTBEHHBIX HEMPOHHBIX 8 12
2 ceTel U UX MPUMEHEHHE
Py6exubiit KOHTpOH No2 2
Bcero: 16 32

3aouHas ¢opma o0yueHHs

KoanyecTBO 4acoB KOHTAKT-
HOM pa0oThI ¢ MpenoaaBaTe-
Ne HaumeHoBaHue pa3jaesa JeM
Jlekuun IIpakTHYeckue
padoThI
1 OCHOBHBIE: APXUTEKTYPhl HICKYCCTBEHHBIX HEUPOH- 4 4
HBIX ceTel
2 HOBI:Ie APXUTEKTYPbl HCKYCCTBEHHBIX HEUPOHHBIX 5 5
ceTel U UX MPUMEHEHHE
Bcero: 6 6

4.2. Codeporcanue N1eKYUOHHBIX 3AHAMUL

YacoB KOHTaKTHOU pabOThI
HaumeHoBaHHe U cojiep)KaHUe JIeKIIMHU C rperiojiaBaTesiemM

OYHas 3d0YHas

Pazaen 1. OCHOBHBIE AaPXUTEKTYPbl HCKYCCTBEHHBIX HEHPOHHBIX ceTel

Jleknus 1. BBeieHre B ICKYCCTBeHHbIe HEMPOHHBIE CeTH
OcobeHHOCTH CTpOeHHs W PabOThI YesI0BeUecKoro Mo3ra. Y Crexu 2
HCKYCCTBEHHBIX HeHpOHHbIX ceTedl. OOyueHue mojened. DyHKIUU
omboK, peryssipusanys. I'pad Beruncnenuii. JuddepeHiipoBatue
Ha rpacde. MeTtos 06paTHOTO pacrpocTpaHeHHs! OITMOKH. 2

Jlekums 2. Mogenb HelipoHa. [lepcenTpoH. MHOroC/10iHbBIM TIEp-
CeITpOH.

Wcropusi mosiByieHus1 Mofiesiell NCKyCCTBEHHOro HeipoHa. [lepcer- 2
TpoH. Vimen Xeb66a. CoBpeMeHHbIe riepcenTpoHbl. DYHKIMK aKTHBa-
1uu. OOyueHue repcenTpoHOB. MHOTOC/I0MHbIN MepcenTpoH. MeTtoz,
06paTHOro pacrnpocTpaHeHus /s MHOTOC/IOMHBIX TIePCeNTPOHOB.




JIeknus 3. Boprba ¢ nepeobyueHreM UCKYCCTBEHHBIX HEMPOHHBIX
ceTen

ITpobnema HM3KOM o6oO6MaroIelt crocobHocTH. Knaccudukarus 2
MeToZioB 60prObI ¢ mepeoOyueHremM. Hopmanu3anus JaHHbIX. VHU-
[[Ma/iM3alusi BecoB. Perynsipu3auysi B HeHWPOHHBIX cCeTsiX. MeTof
paHHeli octaHoBKH. Dropout. Hopmanm3auusi mo munu-6atuam. Co-
BpeMeHHbIe MeTO/Ibl ONITUMH3ALIUH.

Jlekums 4. CBepTOUHble HEMPOHHBIE CETU. ABTOKOAWPOBILHKH.
VcTopusi BO3HUKHOBEHHSI CBEPTOUHBIX HEHPOHHBIX CETel: 30Hbl 3pU-
TeJIbHOM KOpPbl. TUIbl JaHHBIX [i/11 CBEPTOUHBIX HEMPOHHBIX CeTeu.
Nnsa ceeprok. Onepauys cBepTKUA. CBoiicTBa cBepTOK. CBepTOUHBIN
cioi. HenuueliHOCTh B cBepTouHOM Osioke. CyOauMCKpeTu3alysi. 4
Obyuenue cBeprouHoro 61o0ka. CBeptka 1x1. 3agaua kmaccuduka-
1un u3oopakenuii. LeNet-5.

CoBpemeHHble cBepTOouHble apxuTeKTypbl: AlexNet, VGG, Inception,
ResNet.

Vpes aBTOKOAWPOBIIMKOB. OOljasi apXWTeKTypa aBTOKOMPOBIIH-
KOoB. [llymonozaB/isitoLyii aBTOKOVPOBLUK.

Jlekums 5. PeKyppeHTHbIe HEDOHHbIE CeTH

[TocnenoBaTebHOCTH Kak TUI JAHHBIX [/ PpEKYPPEHTHbIX HEeUpOH-
HbIX ceTeil. [IpuMepsl MocaenoBaTe/lbHOCTeN. 3afjauM, CBs3aHHbIE C 2
obpaboTkoii mocsiefoBaTesibHOCTeR. ApxuTtekTypabl RNN. Pa3Bopa-
yrBaHve cetd. Simple RNN u ero obydeHue. [IByHarpaBieHHbIe
RNN. LSTM, GRU. Moaudukaimu LSTM: refiT BpeMeHH.

Pa3nen 2. HoBble apXHTEKTYPbI HCKYCCTBEHHBIX HEHPOHHBIX
ceTed U MX MPUMEHEeHHe

Jleknusi 6. ApXUTeKTypbl HEPOHHBIX ceTelt /yist 06paboTKM ecTe-
CTBEHHOTO S13bIKa

0630p 3agau NLP. Tunsi 3agau NLP. Muctpymentsr NLP. TTpeno6-
paboTKa TeKCTa: TOKeHU3alsi, HOpMaJiu3alysi, yiaieHue CJioB. Bui- 2
JeneHue mipyu3HakoB. One-hot encoding. Bag of words. TF-IDF.
Konnokarusi. PMI. KonTekctHbie smbegauaru. Word2Vec. GloVe.
FastText. fI3b1koBbIe mom06us. Kpatkuii 0630p TpaHcdopmepos.

JIekms 7. [Topoxkzaronue v cocTsi3aTe/IbHble MO e/H.

OnuvcaHve NOpPOXJAOIIMKA Mozener. TakKCOHOMMSI TOPOXKZAFOLUX
Mopeneir. WaveNet. Ka3syanbHble cBepTKU. PixelRNN, PixelCNN, 2
Draw. Ilopoxparouue cocrssarenbHble Mogenu. ['eneparop. uc-
kpuMmuHaTop. Popmanu3zaiusi GAN. ApXUTeKTypbl, OCHOBaHHbIE Ha
GAN: DCGAN, SRGAN, ycnosnbiti GAN. InfoGAN, StackGAN.
CocTsi3aTenbHbIN aBTOKOAUPOBLIMK. Y c/10BHBIA AAE.

HToro: 16




4.3. JlabopamopHvie pabomwi

Homep
pasaeia,
TeMbI

HaumenoBanue
pasaeaa

HaumenoBanmue j1adbopa-
TOPHBIX
padot

HopmaTus BpeMeHnn, yac.

OYHas 3a09Has

OCHOBHBIE apXH-
TEKTYpPbI HCKYC-
CTBEHHBIX
HEHWPOHHBIX CeTen

Jlabopamopnas paboma
Nel.

Pemenue 3agaun knaccu-
(buKaluy WK perpeccuu
MHOTOCJIOMHBIM TIEp-
LECTPOHOM Ha TaOJIUYHBIX
JTAHHBIX

Jlabopamopuas paboma
No2.

Knaccudukanms nzodpa-
JKEHUI CBEPTOYHBIMU
HEHPOHHBIMU CETSIMU

Jlabopamopnas paboma
No3.

[Iporuo3upoBanue Bpe-
MEHHBIX PsI0B PEKYp-
PEHTHBIMU HEHPOHHBIMU
CETSIMU

PyOGexHbIit KoHTpOoIb Nel

Hoseble apxurek-
TYpBI UCKYC-
CTBEHHBIX
HEHWPOHHBIX CeTEN
U UX IPUMEHEHUE

Jlabopamopnas paboma
Ned.
Knaccudukanus TeKcToB

Jlabopamopuas paboma
Ne5.
I'enepanus n3o0paxeHui

PyGexnblif KOHTpOb Ne 2

Bcero:

32 6

4.4 Koumponvhas paboma

OcHOBHAs 117 BBHITTOJIHEHHSI KOHTPOJILHON pabOThl — O3HAKOMIIEHUE C CO-

BPEMEHHBIMU aPXUTEKTypPaMU UCKYCCTBEHHBIX HEUPOHHBIX CETEH.

KoHnTponbHas paboTta npearnojaracT HanmMcaHWe MOJATOTOBKY JOKJIa/la Ha Te-

MY aJallITUBHBIX 3KCIICPTHBIX CUCTEM, YTBCPIKACHHYIO ITPCIIOAaBATCIICM.




5. METOANYECKUE YKA3ZAHUA JJI51 OBYYAIOLHINUXCA
IO OCBOEHHMIO JTUCHUITJIMHbI

Bo BpeMs nexuuid mo JUCUUILIUH 00y4YaroIIMMCSl peKOMEHIYETCSl KOHCIIEK-
TUPOBATh TEOPETUUECKUN MaTepuall, OTMEYasi Ba)KHbIE MOMEHTBI, HA KOTOpBIE 3a-
OCTPWJI BHUMAHHUE MPENOAaBaTellb, Y4aCTBOBATh B OMpocax U Auckyccusx. Ilepen
JEKIMA HEOOXO0JMMO TTOBTOPUTH BBIJJAHHBIN MaTepual, 3adUKCUPOBATh HETOHAT-
HbI€ MOMEHTBI, YTOOBI OOCYIUTh UX Ha 3aHATUU. KOHCIEKT JIEKIUI pe/ICTaBIICH B
BUJI€ MYJbTUMEAUINHBIX MPE3CHTAMNA U BKJIIOYEH B COCTAB METOJUYECKOT0 KOM-
MJIeKca TUCIUIUINHBI.

JIaGopaTopHBIil MPAKTUKYM BKJIIOYAET MPAKTUYECKHUE 3aJaHUs 1O IBYM pa3-
JefaaM JUCHUTUIUHBL: « OCHOBHBIE apXUTEKTYpbl UCKYCCTBEHHBIX HEUPOHHBIX Ce-
Tei» 1 «HoBbIE apXUTEKTYpBl HCKYCCTBEHHBIX HEWPOHHBIX CETEN M X IPUMEHE-
Hue». Bece paboThl pabOTHI BBHIMOTHSAIOTCS B COOTBETCTBUE C 33JJaHUEM, BbIJJAHHBIM
MpEnoAaBaTeieM.

CamocrosiTenbHasi paboTa 00y4daronIuxcsi BKIIOYaeT B ce0st mpopaboTKy ma-
Tepuasa JEKIIMOHHOTO Kypca IUCIUIUIMHBI, TOATOTOBKY U BBIIIOJHEHUE MTPaKTHYE-
CKUX pabOTbl, BHIMOJHEHUE KOHTPOJIBHOU PabOThI, a TAKXKE MOJATOTOBKY K PyOeK-
HOMY KOHTPOJTIO ([I71s1 O4HOM (hOpMBbI 00YUEHUS) U K SK3aMeHY (7151 O4HOM (OpMBbI)
1 3a4eTy (11 3a09HOM (hOPMBI).

JIJist TeKyIero KOHTPOJIA YCIIEBAaeMOCTH OOYUEHHS JJisi OUHOM (hOpMBbI 00Y-
YEHUSI UCIOJb3YeTCsl 0aIbHO-PEUTHUHIOBAasI CUCTEMa KOHTPOJISI U OLICHKU aKaje-
MUUYECKON aKTUBHOCTU OOywaromuxcsi. JJisg moaydeHus: BHICOKON OIEHKH HACTOSI-
TEJIbHO PEKOMEHYETCSl aKTUBHO Y4acCTBOBATh BO BpeMs OOCYKIECHUsI MaTepualia
JUCHUIUIMHBI Ha JIEKITMOHHBIX U JJAOOPATOPHBIX 3aHATUSIX, @ TAKXKE TINATEIHHO
€ro npopadaTbIBaTh MPU CAMOCTOSITENILHOM padoTe.

PexomeHnayemblil pesKMM CaMOCTOSAATEIbHOI Pad0ThI

Pexomennyemast
HaumenoBanue TPYAOEMKOCTD,
BHJIA CAMOCTOATEILHOI PadoThI aKaj. 1ac.
OoJyHad 3a04YHas
CamocrosiTeIbHOE N3yYeHUe TeM U CIU- 39 90
IUIMHBI pa3aeia:
OCH?BHLIC APXUTCKTYPbI HCKYCCTBCHHBIX HeﬁPOHHLIX 19 45
CE€TCU
H(?'BBIC APXUTEKTYPbl HICKYCCTBEHHBIX HEMPOHHBIX Ce- 20 45
TCU U UX IIPUMCHCHHC
IloaroroBka K J1a60paTopHbIM padboTam 10 6
IHoaroroBka Kk pyoe:KHBIM KOHTPOJISIM 9 i
(o 1 yacy Ha KaxAbId pyoex)
IloaroroBka K KOHTPOJIbHOM padoTe 18 18
IloaroroBKa K 3K3aMeHY 27 -
IloaroroBka K 3a4ery - 18
Bcero: 96 132




6. ®OHJI OLIEHOYHBIX CPEJCTB
JUISI ATTECTALIMY MO JUCHMUILIAHE

6.1. Ilepeuensv oyenouHvlx cpedcms

1. bannbHO-peUTUHIOBasE CUCTEMA KOHTPOJISI M OLIEHKH aKaJeMUYeCKON aK-

TuBHOCTU oOy4varontuxcs B KI'Y (17151 ounoit hopmbl 0OydeHwUs).
2. OtueThl 00yUaOIMUXCS MO JTA00PATOPHBIM 3AHSITHSIM.

3. bank 3amanuii K pyOexxHsIM KOHTposiM Ne 1, Ne 2 (st ouHo#l opMbI

oOy4eHwMS).

4. KonTtponbHast paboTa (1151 O4HOM, 3209HOM (POPMBI 00yUEHUS).

6. Bompocs! k sk3ameny (st ouHo# (popmbl oOyderHwus ) / 3a4eTy (s 3a04-

HOU (popMBI OOyUEHHUS).

6.2. Cucmema 06aNIbHO-PEUMUH2060U OYEHKU pAOOmMbL 00VHAOWUXCS NO
oucyuniune

Haume-
HOBaHHE

Coaepxanue

1 | Pacmpe-
JieTIeHHe
OamioB
3a ce-
MECTpPBI
0 BH-
Jam
yaeOHOI
paboTsl,
CPOKH
cnaqu
yaeOHOU
paboThI
(0060~
osamest 00
ceedenus
obyua-
rowuxcs
Ha nep-
80M
yuebHOM
3aHs-
muu)

Pacnipenenenune 6amnos,

6 ceMecT]

Bung
yaeOHOH
paboThI:

ITocemenue
JIEKIUN

Brinonnenue u 3a-
IUTa PE3yTbTATOB
J1a00PaTOPHBIX PadboT

Brimor-
HEHHE U
3alInATa
KOH-
TPOJIb-
HOM pa-
0OTEI

PyGex-
Oex-
HBIN
KOH-

TPOJIb
Nel

PyGex-
HBIN
KOH-

TPOJIb
Ne2

OK3a-
MEH

bannnHas
OILIEHKA:

10x 8=8 6

86x5=406

100

606

606

3006

2 | Kpurepuii nepecuera 0anioB B Tpa-

JTULIHAOHHYIO OLEHKY IO UTOTaM pa-
OOTHI B CEMECTpE U dK3aMeHa

60 1 MEHEE 0aIIIOB — HEYIOBJIETBOPUTEINBHO;

61...73 — yIOBIETBOPHUTEIHHO;

74...90 — xoporo;
91...100 — oTinuHO.
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Kpurepun gomycka K mpomMeKyTod-
HOH aTTeCcTaIny, BO3MOKHOCTB T10-
Ty4eHus: OOHYCHBIX OalIoB

Jns gomycka K NPOMEXKYTOYHOW aTTecTaluH IO TUCLHU-
TUTHHE 332 CeMEeCTp OOydaromuiicsi MTOIKeH HaOpaTh MO HUTOraM
TEKYIIET0 U PyOCIKHOTO0 KOHTpOel He MeHee 51 Oamna. B ciy-
yae ecny oOyuaromuiicst Habpan meHee 51 Ganna, To K aTTecTa-
[IMOHHBIM HCTIBITAHUSAM OH HE JOITyCKaeTCs.

Jnsa momydeHust Sk3aMeHa Oe3 MpPOBEICHUS IPOIETypHI
MPOMEXKYTOYHOH aTTecTanuu oOydaromemycss HE00XO0AUMO
HaOpaTh B X0Jle TEKYLIETO U pyOeKHBIX KOHTpoJeH He MeHee 61
Oamma. B »TOoM ciywae wror OamTbHOW OIEHKH, MOITyYaeMoit
o0yyaromumMcs, onpeaessieTcsl o0 KOJIMYecTBy 0ajioB, HaOpaH-
HBIX UM B XOJI¢ TeKyIIero u pyOexxHbIX KoHTposel. [lpu atom,
Ha yCMOTpPEHHUE MPEerogaBatels, OaTbHas OleHKa 00yJaroIero-
Csl MOJKET OBITH HOBBIIICHA 32 CUET MOTYYCHHS JOTIOTHUTEIBHBIX
0aJuIoB 3a aKaJAEMUYECKYI0 aKTHBHOCTb.

OOyyaromuiicsi, UMEIOIINNA TPaBO HA TONyYEHUE OIEHKU
0e3 TpoBeIeHHs MPOLEAYPHI IIPOMEKYTOUHON aTTECTAIlH, MO-
JKCT MOBBICUTH €€ NMYTECM CAa4Yu aTTCCTAIIMOHHOI'O MCIIBbITAHUS. B
cllydae MoJy4eHUs: 00y4alolIMCsl Ha aTTeCTallMOHHOM HCIIBbITa-
Hrn O OaJUTOB WTOT GaJUTBHOM OLICHKH 1O TUCHHUIUIMHE HE CHH-
KaeTcsl.

3a akaJIeMUUYECKYl0 aKTHBHOCTh B XOJ€ OCBOCHHUS
JWCIUIUIAHBI, y9acTHe B y4eOHOH, Hay4dHO-HCCIIET0BATEIBCKOM,
CIIOPTUBHOW,  KyIBTYPHO-TBOPYECKOH W  OOIIECTBEHHOM
JICATSIILHOCTA ~ O0ydJaromieMycsi MOTYT OBITh  Ha4YHMCICHBI
JNONOJHUTENbHBIE  Oamipl.  MakCHMalbHOE  KOJHYECTBO
JONOJIHUTENBHBIX OAJUIOB 332 aKaJeMHUYECKYl0 aKTHBHOCTH
cocrasnseT 30.
OcHoBaHHEM AJId TTOJIYY€HUS AOIIOJIHUTCIIbHBIX OajuioB
SIBJISTFOTCSL:
- BBITIOJIHEHHUEC JOIIOJTHUTCIIbHBIX 3aI[aHPIﬁ IO JUCIUIIIINHE,
JIOTIOJTHUTENbHBIE OaNIIbl HAYHCISIFOTCS TIPETIoIaBaTeleM;
- y4JacTMe B TEYEHHE CeMecTpa B Y4eOHOH, Hay4HO-
UCCIIEIOBATEILCKON, CIIOPTUBHOM, KYJIBTYPHO-TBOPYECKOH U
obnrectBenHoM aesrensHocTH KI'Y.

®Dopmbl 1 BUIBI yueOHOW pabOThI
JUISL HEYCTIEBAIOIIUX (BOCCTAHOBHB-
IMXCs Ha Kypce o0ydeHus) ooy4da-
IOINUXCS JUIS TIOJTy4eHHs HeO0CTalo-
mux O0aIOB B KOHIIE CEMeCTpa

B ciyuae ecnu kK mMpoOMeEXyTOYHOM aTTecTaluu (3K3aMeHy)
HaOpaHa cymma MeHee 51 Oara, oOydaromeMycs HEOOXOAMMO
HaOpaTh HEOCTAIONIEe KOJINIECTBO OAIIOB 3a CYET BBHITIOIIHEHUS
JIOTIONTHUTENBHBIX 3aJaHuid, A0 KOHIA IOCIeAHEeH (3a4eTHOM)
HEJIeNTN CeMeCTpa.

JIvkBUIAIMS aKaJeMUYECKHUX 3310JDKEHHOCTEH, BOZHUKIIINX
U3-32 pa3sHOCTH B y4eOHBIX IIIaHAX IPU MEPEeBOJAE MM BOCCTa-
HOBJICHUH, TPOBOJUTCS IyTEM BBITIOJHEHUS JIOTOJHUTEIHHBIX
3agaHui, Gopma U 00BEM KOTOPBIX ONpeAeNseTcs mpenojaBare-
JeM.

6.3. Ilpoyeodypa oyenusanus pe3yibmamos 0C80eHUs: OUCYUNTUHBL

PyGexxHple KOHTPOJM MPOBOAATCS B (pOopMe MUCHMEHHOTO TECTHPOBAHUSA,
9K3aMEH B BUJIC OTBETA HA BOMPOCHI.

[lepen nmpoBeaeHUEM pyOEKHOIO KOHTPOJIS MPENo/iaBarelib mpopadaThiBaeT
¢ 00y4arouIMMuUCs OCHOBHOM MaTepHall COOTBETCTBYIOUIUX Pa3/A€JIOB TMCUUILITUHBI
B (hopme KpaTKOH JeKIUU-IUCKYCCUU.

BapuanTsl 3amanuii 11t pyoexxknbix koHTposei Ne 1, Ne 2 cocrost u3 12 Bo-
npocoB. Kaxxplii mpaBuiibHbIN OTBET olieHuBaetcs B 0.5 Oarna.
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Ha kaxxayro moarotroBky K pyOeKHOMY KOHTPOJIO OOydYaroIieMmycsi OTBO-
autes | akageMuyecKuil yac.

[IperonaBaTens OLEHUBACT B Oaiiax pe3yNbTaThl pyOekKHBIX KOHTPOJIEH
KaX/10r0 00y4aroIerocs Mo KOJMYECTBY NMPABUIIBHBIX OTBETOB U 3aHOCHUT B BEJO-
MOCTh y4eTa TeKylIeH ycreBaeMOCTH.

Ha sk3amene oOyuwaromiemycs npenjaraercs OTBETUTh Ha 2 Bompoca. Bo-
IPOCHI K DK3aMEHY JTOBOJATCS J0 OOYUYaIOUIMXCS HA MOCIEIHEH JICKIIMH B CEMECT-
pe. Kaxnplii Bonpoc onenuBaercs B 15 6amnos. Ha moaroroBky orsera o0ydaro-
HIEMYCSl OTBOJUTCS | aCTpPOHOMUYECKHHT yac.

Pe3ynbpTaThl TEKyIlIero KOHTPOJISl YCIIEBAEMOCTH U 3K3aMeHa (3ayeTa) 3aHo-
csITCA MpenoAaBaTeieM B 3K3aMEHAIlMOHHYIO BEJOMOCTb, KOTOpasi C1aeTcsl B opra-
HU3AIMOHHBIN OTJEN WHCTUTYTa B JIEHb MPOBEICHUS dK3aMeEHa (3adeTa), a TaKxKe
BBICTABIIAIOTCS B 3aUETHYIO KHIDKKY 00yJaroIIerocs.

6.4. Ilpumepol oyenouHvlx cpedcmas OJisi PYOeI*CHbIX KOHMPOJLel, IK3AMEHA U
3auema

6.4.1 [Ipumepuwl 3a0anuti 015 pybesxcroco konmpoas Nel

1. OGy4deHne UCKYCCTBEHHBIX HEHPOHHBIX CETEeH HAa3bIBAIOT:

a) MPOIEAYPY BBIYUCIICHUS TIOPOTOBBIX 3HAUCHUH /7151 (DYHKIIMH aKTUBAIIHH,
0) npoleaypy pacdera BTOPHIX MPOU3BOJIHBIX BXOJHOTO CUTHAJA CETH;

B) TIpPOLIe/Iypy MO/ICTPOMKY BECOBbIX 3HaUeHUM

2. Kakast yacth cBepTOUHOTO 6/10Ka He He Hy)KAaeTcs B 00ydeHUn?
a) CBepTOYHBIN CJIOM;

0) MyJITHHT;

B) HEJITMHEUHOCTD;

r) sapa.

3. Kakoii HEKOHKpPEeTHOW CeTH He CyLLeCTBYyeT?
a) LSTM;

6) Vanilla RNN;

B) GRU;

r) MAUIL

6.4.2 Ilpumepul 3a0anuti 0151 pybercHo2o Koumposn Ne2

1. Kakoro embedding ciioBa He cyiiecTByeT?
a) One-hot encoding;

0) Word2Vec;

B) TF-IDF;

r) RML

2. Y10 Takoe CTEMMHUHT?
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a) yJaJICHUE YacTO BCTPEUYAEMbIX CIIOB;

0) HaXO0XJIEHWE OCHOBHI CJIOBA;

B) yJaJICHUE PEJIKO BCTPEYACMBIX CJIOB;

T') MPOIIECC MOKCKa BEKTOPHOTO MPEACTaBICHUS CIIOBA.

3. U3 xakux yacTeil COCTOST KIIACCUYECKUE COCTS3aTeIbHbIE CeTH?
a) moOeIUTeNIb — MPOUTPABIIINA;

0) KOIUPOBIIUK — JACKOIUPOBIITHK;

B) TeHepaTop — JWCKPUMUHATOP;

') CBEpTKA — MYJUJIUHT.

6.4.3 IlpumepHviii nepeueHvb 80Npocos Oisi IK3aAMeHa (0151 OUHOU (hopmbl
o0byuenus) / 3auema (015 3a04HOU hopMbl 0OYUeHUs)

. Ycnexy UCKyCCTBEeHHbIX HEHPOHHBIX CeTel.
. lcropust osiBieHUsI UCKYyCCTBEHHBIX HeMPOHHBIX CeTel.
. [TepcerpoH. Y cTpoucTBO U ero o0yueHue. CBsI3b C TMHEMHOM perpeccuei.
. CoBpeMeHHbIe TlepcenTpoHbl. PYHKI[MN aKTUBAI[UH.
. MHoroc/10#HbI riepcenTpoH. OO0yueHre MHOTOC/IOMHOTO IepPCerTpoHa.
. Kimaccudukaiiys Mmeto0B 60pb0bI € TiepeobydeHUeM.
. bopbba ¢ mepeobyuenrieM. HopMupoBKa /JaHHBIX.
. MeTozbl MHUL[MaMM3alii BECOB MHOT'OC/IOMHOTO MepCernTpoHa.
. Perynsipy3aiusi B HeliDOHHBIX CeTsIX.
10. Hopmanu3aifust 1o MUHH-0aTuaMm.
11. CoBpeMeHHble MeTOZbl ONTHMH3ALIMN, TIPUMEHsIeMble TIPHU O00yueHUH UC-
KYCCTBEHHbBIX HEMDOHHBIX CeTeH.
12. TIpeAnoOCHINKY TIOSIB/IEHUS] CBEPTOUHBIX HEMPOHHBIX CETel.
13. CTpyKTypa CBepTOUHOTro GJI0Ka.
14. ObyueHre CBePTOUHOTO OJIOKa.
15. 3apaua knaccudukaryu nzobpakenuil. iatepnperarus feature map.
16. Apxurektypa MHC pns pellieHusi 3aaua KaaccuduKaluydyd r300pakeHui:
LeNet-5, AlexNet.
17. Apxurektypa MUHC pns1 pelieHusi 3ajiaua KiacCUbUKaLA W300paykeHU:
VGG.
18. Apxurekrypa MHC pnsi pelieHusi 3ajiaua KiacCUbUKaLA U300paykeHU:
Inception.
19. Apxurektypa MHC pnsi pelieHusi 3ajiaua KiacCUbUKaLA W300paykeHUH:
ResNet.
20. ABTOKOAMpPOBIIMKH. Apxurekrypa. O0yueHue.
21. PekyppeHTHble HelipoHHbIe ceTd. Simple RNN. Apxutektypa. O0yueHue.
22. PexyppeHTHbIe HelipoHHbIe ceTh. LSTM.
23. PekyppeHTHbIe HelipoHHbIe ceTh. GRU.
24. NLP. O630p u Turbl 3afau. [IpegobpaboTKa TeKcTa.
25. NLP. Brizsenenue nipusHakoB. One-hot encoding. Bag of words.

Lok, WN =
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26. NLP. Beigenenue nipusHakos. TF-IDF. PMI.

27. Word2Vec.

29. OnucaHve NMOPOXKAAOWIUK Mozener. TakCOHOMUSI MOPOXKAAOLIUX MO/ e-
JIen.

30. WaveNet. Ka3syanbHblie cBepTku. PixelRNN, Pixel CNN, Draw.

31. Tlopoxparolye cocTsizaTe/ibHble MoAenu. ['eHepatop. [IMCKpUMHHATOP.
®opmasnumzauus GAN.

32. Apxurtektypbl, ocHoBaHHble Ha GAN: DCGAN, SRGAN, ycnoBHbIN
GAN. InfoGAN, StackGAN.

33. CocTsi3aTe/ibHbIM aBTOKOAUPOBIIUK. ¥ C/10BHbIM AAE.

6.4.4 Ilpumepnvie memovl KOHMPOLHOU paboOmMbl

1. Apxutektypa u oOydeHue TpaHcpopMaTOpOB B 3ajJja4€ MAIIMHHOTO Mepe-
BOJIA.

2. SI3pIKOBBIE MOJIENTU. DOMOEIMHTY TTPEITIOKCHU.

3. UckyccTBeHHBIE HEUPOHHBIE CETH B 3a/laue TeHEepaluu W300paKeHHM 1Mo
OMHUCAHUIO.

4. ckycCcTBEHHBIE HEHPOHHBIE CETHU B 3314 aHAJIN3a PEYH.

5. UckyccTBeHHBIE HEMPOHHBIE CETH B 33/1a4 CUHTE3a PEYH.

6.5. DoHO oyeHOUHbIX cpedcms

[Tonublil GaHK 3aAaHUil AJIA TEKYLIEro, pyOeKHbIX KOHTPOJIEH U MpPOMEXY-
TOYHOM aTTECTAlUWU IO NUCLUIUIMHE, OKA3aTENN, KPUTEPUH, IIKAIbl OEHUBAHUS
KOMIIETEHIINI, METOANYECKAE MATEPHUAJIbl, ONPEICISIONINE MPOLENYPHl OLIEHUBA-
HUsl 00pa30BaTENIbHBIX PE3yNIbTAaTOB, MPUBEIEHBl B y4€OHO-METOJIUYECKOM KOM-
IIJIEKCE TUCLUIIINHBI.

7. OCHOBHASA U JONNOJIHUTEJIBHAS YYEBHASA JIMTEPATYPA
7.1. OcHosHnas yuebuas iumepamypa

1. Hukonenko C., Kagypun A., Apxanrenbckasi E. I'mybokoe obyueHue. —
CII6.: TTutep, 2018. — 480 c.: un.

2. l'yadennoy ., benmkuo U., Kypsumis A. I'mybokoe obydeHue / Tiep. C aHr.
A. A. CivHKMHaA. — 2-e u3g., uctp. — M.: JIMK Ilpecc, 2018. — 652 c.

3. [llonne ®. I'mybokoe obyuerune Ha Python— CII6.: TTutep, 2018. — 400 c.:
WL
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8 MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE TUCLHUIIJIN-

HbI
8.1 Texnuueckoe obecneuerue
No HaumenoBanue Hcnons3oBanue
1 Komriekt: HOyTOYK, JInst TeMOHCTpaluy WIUTIOCTPATUBHOTO Ma-
Mea-IpoeKTop, SKpaH Tepuaya MNPy YTCHUH JICKIIUH.
. Hcnonb3yeTcss B KayecTBe MHCTPYMEHTA U
IlepcoHanbHbBIN KOMIIBIOTED
2 N 00BEKTa HCCICIOBAHUS TIPU BBITIOJTHEHUHU
CTaHAAPTHON KOMIUJIEKTAllUU
71a00paTOPHBIX U KOHTPOJILHBIX PadoT.
8.2 Illpoepammmuoe obecneueHue
No HaumenoBanue Hcnons3oBanue
1 | PyTorch wimm Tensorflow/Keras Peanuzamus mporpaMMHOTo obec-
9 WNurerpupoBanHas cpena paspaborku | HCHICHHA B paMKaXx 11abopaTOPHBIX
PyCharm pabot

9 PECYPCBI CETU « MHTEPHET», HEOEXO/IMMBIE JJII OCBOEHUS
JTUCHUATIMHBI

1. CailT nMCTaHIMOHHOTO OOYy4YeHHsS B HOY (HAUMOHAJIbHBIA OTKPBITHIA YHU-
BepcuteT) «MHTYUT» comepxuT OecrmiiaTHble KypChl, TPOTrPaMMbl MOBBIIIEHUS
KBATM(PUKALIUA U TPO(HEeCCHOHATBHON MEepPEenoAroTOBKY, UHTEPECHbBIE TOKIAIbl U
JIPYTYIO MOJIe3HY0 HH(popManuio http://www.intuit.ru.

2. ®enepanbhbiii mopran «Poccuiickoe oopazoBanue» http://edu.ru

10. AH®OPMAIIUMOHHBIE TEXHOJIOI'UA, IPOT'PAMMHOE OBEC-
NEYEHUE U UTHO®OPMAIIMOHHBIE CITPABOYHBIE CUCTEMBI
1. DOBC «Jlaap»
2. OBbC «KoHCynbTaHT CTyaEHTa»
3.  OBC «Znanium.comy»

11. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCIUIIJIN-
HbI

MaTtepraibHO-TEXHHUECKOE O0ecCreyeHre Mo pean3alii JUCIUIUIMHBL OCY-
uiectBisieTcst ¢ TpedoBanusiMu @I'OC BO no nanHo# 00pa3oBaTesibHON MpOrpam-
Me€.
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12 JJA CTYAEHTOB, OBYYAIOIIUXCA C UCTTIOJIB3OBAHUEM JIU-
CTAHIIMOHHBIX OBPA3OBATEJIbHBIX TEXHOJIOTUI

[lpy ucnonb30BaHMU 3/IEKTPOHHOTO O0yuyeHUsi M AWCTaHLIMOHHbIX 00pa3oBa-
TenbHBIX TexHosoruu (ganee 30 u [IOT) 3aHATHA MOMHOCTBIO WU YaCTUUHO TIPO-
BOJATCSL B peykume oHuaiiH. OObeM JUCHUIUIMHBI U pacripefiesieHre Harpys3ku 1o
BUZlaM paboT cooTBeTcTBYeT I1. 4.1. PacripesieneHre 6aiioB COOTBETCTBYeT 1. 6.2,
mibo MoxxeT OBITH M3MEHEHO B COOTBETCTBUU C pellieHHeM Kade/pbl, B ciiyuae Te-
pexoza Ha D0 u JIOT B mpoijecce o0yuenus. Peiienre kadeapsl 06 MCMO/b3ye-
MBIX TE€XHOJIOTHSIX U CUCTeMe OLeHUBAHUs JOCTKeHUH 00yJaroluxcs IpuHUMa-
eTCsl C yUeTOM MHEeHW Be/lylllero rperojaBaress U JOBOAWUTCS [0 CBeJieHUs 00y-
YaroLUXCSl.
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AHHOTaLIUS
paboueit mporpaMMbl y4eOHOM JTUCIUILTUHBI

HEWPOKOMIOBIOTEPHBIE CUCTEMBI
00pa3oBaTeIbHON MPOTPAMMBbI BBICIIIETO 00pa30BaHUS —
nporpaMMbl OakanaBpHuara

09.03.04 IIporpaMmmHasi MHKEHepPHS

HaIpaBJICHHOCTb
HpOZpClMMHO€ obecnevenue asmomamusuposaHnblx cucmem

dbopmMbl OOyUEHHS — OUHAs , 3a0YHAas
TpynoeMKoCcTh OCBOCHHUSI TUCHUILTUHBI — 4 3a4. ef. (144 akan. yacoB) Jist
ouHOU (popmbl U 4 3au. en. (144 akaz. yaca) s 3a04HON (DOPMBEL.
Cemectpel:  6-if (ounast popma obydenus), 7-i (3aounas Gopma oOyde-
HUS)
[IpomexxyTouHas arrecTauus: 3K3aMeH JUIsl OUHOU OpPMBI U 3a4eT IS 3a-
O4HOM (POpMBI 0OYUEHUS

ConepxaHue TUCIUTIIUHBI
Paznen 1. OcHOBHBIE apXUTEKTYPbl UCKYCCTBEHHBIX HEMPOHHBIX CEeTel

Paznen 2. HoBble apXUTEKTYpbl HCKYCCTBEHHBIX HEMPOHHBIX CETEH U UX MPUMEHEHHE
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