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ITactiopt
OIICHOYHBIX MaTCpHUAJIOB JIA MPOBCACHUA TCKYIIETO KOHTPOJIA U
IPOMEKYTOYHOH aTTecTanuy 00yJaroIuXcst O TUCHUIUINHE (MOYITIO)
I'my6Gokoe 00y4yeHne B MpOEKTUPOBAHUH

HepequL OLCHOYHBIX MATCPHUAJIOB W HWHIHUKATOPOB HOOCTHUKCHUA KOMHCTCHHHfI,

c(hOPMHUPOBAHHOCTH KOTOPBIX OHU KOHTPOJIUPYIOT!

HammenoBanme OLICHOYHOT O

Konsr WHIUKAaTOPOB

Homep npunoxenus?

cpencTBa JTOCTIDKEHUST  (POPMUPYEMBIX
KOMITETCHIIUH

Bemonnenune nadoparopubix | UA-1mcs, U-2mcs, UW-3nks, | 1

pabot W11, UA-11ics, U-2pixc.s

3a4eT C OIEHKOM W-1nxs, UWI-2nk3, W-3mks, | 2

na- Inka, UWA-11ixcs, -2k

YTBepkaeHO Ha 3acefannu Kadeapsl « BeranciurenbHas TEXHUKA
npoTtokoi Ne3 ot «11» oxts6ps 2021 roga
' K.B.CgsiToB

3aBenyromuii kapeapoi 4

! TlepeuncnsOTCs BCE OLIEHOYHBIE MAaTEPHUAIIbI, YKA3aHHbIE B paboyeil nporpaMme JUCLUILIMHBL
2 VkasbIBaeTcs MOPAAKOBBIM HOMEP NPHIOKEHUS, B KOTOPOM pasMeEIIEHbl OLEHOUYHblE cpencTBa. Hymepaimus
M3MEHSETCS B 3aBUCHMOCTH OT MMEIOIIIXCS OI[CHOYHBIX CPENICTB.



[Tpunoxxenne 1
Brimonxnenue nabopaTopHbIx padoT

1. Ilponenypa BbIIOJHEHUS JaOOPaTOPHBIX padbOT

KonmuectBo MPOBOJIUMEBIX | 8 paboT
1a00paTOpHBIX paboOT B TEUEHHE BCETO
MEepUOJa OCBOCHHUS JUCIUTIIINHBI

dopmaT IPOBEAECHUS PE3YJIbTATOB DNEeKTPOHHBIN
MeTtoauueckue pekoMeHaaluu Pexomenpgyercs MIPEJICTaBIATh
(Ipu HEOOXOAMMOCTH) BBITIOJIHEHHYIO JTA0OpaTOPHYIO paboTy B

BUJIE COBOKYITHOCTH JIBYX TOKYMEHTOB —
HOyTOykKa B (opmare .ipynb u pdf
daitna-oTuera, o opmIIEHHOTO B
cucreme Latex. IlpuBeneHHblld KOZ
JOJKEH OBITh aKKypaTHO OQOpMIICH U
MIPOKOMMEHTHPOBAH Ji1 yA0OCTBa €ro
npoBepku. B cilyyae  BKIKOYEHHS
rpaduueckoro marepuana B (aiibl, uX
COJIep’KaHUE JIOJDKHO OBITh YUTAeMO H

MOHSTHO.
2. [lIkana oleHUBAHKS C YIETOM CPOKa Caun’
[TokazaTenb KayecTBa UCTIOJIHEHUS paOOTHI bann (mo
100-
OaITEHOM
IKane)

JlaGopaTopHasi paboTa BBIOJIHEHA B MOJHOM 00bemMe W B cpok; | 90-100
pe3yabTaThl  pabOThl MPOTPaMMbl  KOPPEKTHBI HAa TECTOBBIX
npuMepax  WIM  TNPOBEICH  TPeOyeMblil  BBIYUCIUTEIbHBIN
HKCIIEPUMEHT; pe3yIbTaThl paboThI MPEICTaBICHbI
NpETNoIaBaTesl0; HUCIIOJHUTEIh MOXET OOBSCHHUTh JCHCTBUS
KOMaH/I POTpaMMbl U BHECTH MPOCTHIE U3MEHEHUS B aJITOPUTM TI0
TpeOOBaHUIO TPENOIABATEIIS.

JlaboparopHast paboTa BBITIOJTHEHA MPAKTUYECKH B MOJIHOM o0Bbeme | 60-89
U B CpPOK; pe3yiabTaThl pabOThl MPOTrpaMMbl KOPPEKTHBI Ha
TECTOBBIX NPUMEPAX WU NPOBEACH TPeOyeMblll BBIUNCIUTEIbHBIN
JKCIIEPUMEHT; pe3yabTaThl paboThI MPEICTaBIICHBI
MPETOAABATeNI0; HCIIOJIHUTEIh MOXET OOBSCHUTH JICUCTBUS
KOMaHJ [pOrpamMMbl, BO3HHUKAIOT MpoOOJIEeMBl C  OBICTPOi
Mou(pUKalMeN alropuTMOB 1O TPeOOBAHUIO MPENOIaBaATENs.

PaGoTa BbITIOJNIHEHA HE B MOJHOM 00BeMme (mporpamma pabortaet | 40-59
HEKOPPEKTHO); UCTIOJIHUTENh MOXET OOBSICHUTH NIEHCTBHS KOMaHI

? 3a HECBOEBPEMEHHYIO c/lady 00YYaOIIEMYCsl MOTYT ObITh HAYUCIIEHBI IITPA(QHbIE OANLIEL.



OpOTrpaMMbl, OJHAKO HE MOXET MOJAU(PHUIUPOBaTh KOA IO
TpeOOBaHUIO IIPENIOIABATES.

Pabora He BBINOJIHEHA WM BBHITIOJIHEHA HE B IOJHOM 0OBeMe (HE 0
IMPOBECACHELI 3aJaHHBbIC BBIYUCIIUTCIIBHBIC BKCHepI/IMeHTBI);
pe3ynbTaThl PabOTHl HE TPEJCTABIICHBI MPEMOJABATEII0 WIIH
MMpEaACTaBJIICHBI C CYHICCTBCHHBIM HapyumcHueM CpoKa;
HUCIIOJIHUTCIIb HE MOXKET 06T)HCHI/ITL I[el\/JICTBI/IH KOMaHA MporpaMMbl
U HE MOXET BHECTH IPOCThIE W3MEHECHHS B aJITOPUTM IIO

TPEOOBAHUIO MTPETIOIaBATEIIA.

3. [Tepedens mabopatopHbIX paboT

Jlaboparopuass pabota 1. OrmpeneneHue TOHAIBHOCTH TEKCTa C IMOMOLIBIO MPOCTOU
PEKYPPEHTHOM HEMPOHHOM CETU

C mnoMompl0 aHalM3a HACTPOCHHHM MOYKHO OIpPEAETUTh OTHOIICHHE (HampuMep,
HACTPOCHHE) YeJIOBEKa K TEKCTY, B3aUMOJICHCTBUIO WM COOBITHIO. [I03TOMY CEHTHMEHT-aHaIN3
OTHOCHTCA K 007acTH 00pabOTKH €CTECTBEHHOTO S3bIKa, B KOTOPOI CMBICT TEKCTa JOKEH OBITh
pacmudpoBaH IS H3BJICUCHUS U3 HETO TOHATHHOCTH M HACTPOSHUH.

CrnekTp HacTpoeHHil OOBIYHO MOMpa3AeseTCs Ha IMOJIOKHUTEIbHbIC, OTPUIIATENIbHBIE U
HedTpanbHble KaTeropuu. C HCHOIB30BAaHMEM aHAIM3a HACTPOCHUM MOXXHO, HalpuMep,
MPOTHO3MPOBATh MHEHHE KJIMEHTOB U MX OTHOIICHHE K MPOAYKTY Ha OCHOBE HAMUCAHHBIX MU
0030poB. [loaToMy aHanmu3 HACTPOCHHIA MIMPOKO MPUMEHSIETCS K 0030paM, ompocam, TEKCTaM H
MHOT'OMY JPYTOMY.

Haracer IMDDb coctout u3 50 000 0630poB (HWIEMOB OT MOJL30BATENICH, TOMEUYCHHBIX
Kak nosioxutenbHbie (1) u orpunarensueie (0).

Penen3un mnpenBapurenbHO 00pabaThIBAIOTCA, W KaXaas U3 HUX KOJIUPYETCA
MOCJIEI0BATEILHOCTHIO UHIEKCOB CJIOB B BUJIE LIEJIBIX YHCEIL.

CrmoBa B 0030pax HMHACKCHUPYIOTCS IO WX OOINEH 4YacToTe TMOSBICHUS B JaTaceTe.
Hamnpumep, nenoe unciio «2» KoAUpyeT BTOpOe HauboJIee YacToe UCIIOIb3yEMOE CIIOBO.

50 000 o630poB pazmeneHbl Ha naBa Habopa: 25 000 mns obyuenuss m 25 000 st
TECTUPOBAHUS.

3amanue: PeanmuzoBaTh MNPOCTYI0 pPEKypPPEeHTHYIO HEHPOHHYIO CeTh JJs aHajiu3a
TOHAJIBLHOCTH OMMCAHHOTO JaTaceTa. [[pou3BecTH MX CpaBHUTEIBHBIN aHAIH3.

JlaGopaTopHas pabota 2. OnpeneneHue TOHATBHOCTH TeKCTa ¢ momotbio cetn LSTM

3ananue: PeannzoBath HelipoHHYI0 ceTh LSTM nist aHanm3a TOHaJIbHOCTH OMHUCAHHOIO
nataceta. IlpousBecTn cpaBHHUTENbHBIH 3()(PEKTUBHOCTH CTPYKTYphl C  pe3yibTaTaMHu
BBITIOJTHEHHSI TAOOpaTOpHOU paboThI 1.

JlaGoparopnast pabora 3. OOydeHue CBEPTOUHOM HEHPOHHON ceTH Ha HEeOOJBIIOM
Habope TaHHBIX

Ha6op nannbix «Dogs vs. Cats» ObUT cO3aH B XO/€ COCTS3aHHM 10 pacro3HaBaHHIO
obpazoB. Itot Habop comepxkut 25 000 m3o0pakenuit komek u codak (rmo 12 500 mis kaxaoro
KJ1acca) oomum oosemMoM 543 MOaiT (B cxkaTOM BHIE).



3ananue: Peann3zoBaTh M 0OyYHTh CBEPTOUYHYIO HEHpPOHHYIO CETh Ha OIHCAHHOM
naracete. 3ajaya CeTH — MPOU3BECTH KJIACCH(PUKALUIO N300pakeHU U KOIIKaMU M cobakaMu.
[TpuMeHHUTD NTpHUEM pacIIUpPEHUs JaHHBIX C IENbI0 YIYUIIeHHs KayecTBa KIacCu(UKaIUN CEeTH.

JlaboparopHast pabota 4. MoJienu aBTOKOUPOBIIIMKOB IS paCcIiO3HABAHUS PYKOIHCHBIX
OyKB

Hatacer NotMNIST — 5310 HaboOp [AaHHBIX J[UId pacHo3HaBaHHUs HN300pakeHUi
pyKonucHBIX OykB OoT A 110 J. OH BrirovaeT B ce0s1 70 000 mosryTOHOBBIX M300paKeHU pa3mepa
28 Ha 28 nukceneit OykB A no J B o6mieit cioxHoctr B 10 kareropusx, mo 6 000 nuzo0pakeHuii B
Ka)/I0¥ KaTeropuu.

3ananue: Peanmu3oBarh ¥ O0OyYUTh MOJICNIb aBTOKOJIMPOBIIMKA IS PaCIO3HABAHHS
PYKOIIMCHOTO TekcTa. Peann3oBaTh MOJAETbh BBIACICHHUS IIyMa M3 W300paKEHUS PYKOIUCHOTO
CHMBOJIA.

JlaboparopHass pabotra 5. Peamusanus orpaHuYeHHOW MamvHbl bonbimana mms
pacro3HaBaHus PyKOMHUCHBIX UDP

Haracer MNIST — o0bémHast 6a3a JaHHBIX OOpa3lOB PYKONHCHOTO HAmMHMCaHUS HUD.
JlaHHBIE COCTOAT U3 3apaHee MOATOTOBJICHHBIX MPHUMEPOB M300pa’keHUM, HA OCHOBE KOTOPBIX
NPOBOIUTCS OOy4YeHHE M TECTUPOBaHME CHCTeM. ba3za [aHHBIX ObUTa CcO3[aHa Iocie
nepepaboTKU OPUTHHAIILHOTO Habopa uépHo-0embix 00pasnos pazmepoM 20x20 mukceneit NIST.
Hatacer comepxutr 60000 wuzo0paxkenuin s oOydenus u 10000 wuzoOpakeHwit st
TECTHUPOBAHUSI.

3ananue: PeanuzoBaTh U 00y4MTh MOJENIb HEMPOHHOM CETH C apXUTEKTypoi
OTrpaHUYEHHON MaIIMHbBI bonbliMaHa 1J1s pacro3HaBaHUsl PyKOIMUCHOTO TEKCTa.

JlabopartopHas pabota 6. Peanu3zaiusi reHepaTUBHON COCTSA3ATENBHOM CETH
3ananue: PeanuzoBaTh M 00y4HMTh MOJENb T€HEPATUBHOM COCTA3ATEIBLHOM CETHU IS
natacera MNIST u3 naboparopHoit paGoTsI 5.

JlaGopatopHas pabota 7. Mojenu TpancopmMepsl sl aBTOMAaTHUECKOTO IepeBoia

[Tpoekt http://www.manythings.org/anki/ comep>XuT naTaceTbl ¢ Mmapamu MEPEBOJOB C
AHIJIMKACKOTO SI3bIKA HAa Pa3IMYHbIE MUPOBBIE S3bIKH.

3ananue: Peanu3oBath U 00y4HTh MOJIENIb TPAaHC(HOPMED ISl aBBTOMATHUECKOTO MEPEBOAA
TEKCTa C OJHOTO S3bIKa Ha JAPYTrOi.

JlaboparopHas padota 8. CermeHTanus n300pakeHui

Haracer The Oxford-IIIT Pet cogepxur 37 knaccoB cobak u Komek ¢ npumepHo 200
n300paKeHUsAMHA  JUTsT  Kakaoro kimacca. Ha®op [MaHHBIX COAEPKUT METKH B BHIE
OTPaHUYUTENIFHBIX PaMOK M Macok cerMeHranuu. OOIee KonudecTBo M300pakeHuid B Habope
JTAHHBIX cocTaBisieT 4yTh Oosee 7 000.

3anmanue: Peanmm3yiite m oOyuute cTpykTypy U-net aiiss cerMeHTAalUUd HW300paskeHUH
KOIIEK U COOaK.


http://www.manythings.org/anki/

3ayeT ¢ OLEHKOMI

1. IIpouenypa npoBeaeHus

[Ipunoxxenue 2

OO01iee KOJIMYECTBO BOMNPOCOB K 3K3ameHy | 11 Bompocos
(3aueTy ¢ OIEeHKOMN)
KomnnuecTBo BorpocoB B busere 2 BONPOCOB
Hanuuue 3agau B 6unere HET
®dopmar npoBeaeHuUs YCTHO U MUCHbMEHHO
Metoaunueckue pEeKOMEeHIaluu (mpm | 3auer o OmyieTaM MPOBOAMTCS, KaK MPABHIIO,
HEOOXOIMMOCTH) UL TeX OOydaroluxcs, KOTOpble HE CMOTJIH
CBOCH Tekyme paboToii B  cemecTpe
IPOIEMOHCTPUPOBATh BBICOKYIO aKTHBHOCTb
U XOpolue pe3yiabTarhl. Llenb moaroToBku K
OTBETaM Ha BOIIPOCHI OMJIETOB — 3aKpeIlieHUe
0a30BbIX TEOPETUUECKHUX MTOHSTUI
JUCLHUIUIMHBL, @ TaKXX€ THUIIOBBIX IPAKTHKO-
OPUECHTUPOBAHHBIX 3HAHWHA W HABBIKOB B
paccMaTpuBaeMoii 00JIaCTH.
2. [lIxana oleHWBaHUS C YYETOM TEKYIIEro KOHTPOJIA paboThl OOydYaromierocs B
cemecTpe
Kputepun  omeHku  ypoBHA  cHOpMHPOBAHHOCTHU Ornenka
KOMIIETEHIIUH 10 TUCHUIUINHE
OOyuaromuiicst Ipu TeKyIel paboTe B cemecTpe OT1nudHO
MIPOSIBUII BBICOKYIO aKTUBHOCTH U MTPOJIEMOHCTPHUPOBAI
BBICOKHE PE3yJIbTAThl BBHIIIOJHEHUS 3a0aHUN (>92 110
100-6annpHOM 1IKaje); 3a4eT PeKOMEHIYeTCs
BBICTaBUTh Ha OCHOBE KPaTKOT'O UTOTOBOTO
cobece10BaHUs 10 TEM BOIPOCaM, KOTOPbIE BBI3BAIIN Y
o0yuJaroierocs HanbOJIBIIUI HHTEPEC
OOyuaromuiicst Ipy TEKyIIeH paboTe B cemecTpe Xopouio
MIPOSIBIII aKTUBHOCTH, HO MTPOAEMOHCTPHPOBAT
HECTaOMIIbHBIC PE3yJIbTaThl BHIIIOJHEHUS 3aaHUH;
OTBETHI Ha BOIPOCHI HA 3a4€Te MPEICTABISIOTCS
JOCTaTOYHO MOJTHBIMHU
OO0yuarommiicst mpu TeKyIel padboTe B ceMecTpe Y 10BIETBOPUTEITHHO
MIPOSIBIIT HU3KYIO aKTHBHOCTD U TIPOJIEMOHCTPUPOBAIT
HEBBICOKHE PE3yJIbTaThl BHITTOHEHHS 3a1anui (<80 mo
100-0annpHOM 11Kaje); OTBETHI HA BOIIPOCHI HA 3a4eTe
He 001a/1al0T OJHOTO, HO 00yYaIOUIHIiCs B LIETIOM
MMOHMMAET OCHOBHBIE MOJIOKEHHS TEOPETHUECKOTO




Kypca ¥ uMeeT o011iee peICTaBICHUE O Crocodax
peleHus MPaKTHYECKHUX 3a1a4 B pacCMaTpUBaeMO
o0Jactu

paccMaTpuBaeMoi 06J1acTu

OO6yuaromuiicst mpu TEKyIel padboTe B ceMecTpe HeynosnerBopurenbHo
MMPOABUII HU3KYHO aKTUBHOCTBH U IPOJACMOHCTPHUPOBAL
HEBBICOKHUEC PE3YJIbTAThI BHIITIOJTHCHHUA Sa)IaHI/II\/'I; OTBCThI
Ha BOIMPOCHI Ha 3a4eTe JACMOHCTPUPYIOT HEITOHNMAHHE
00yYaroInMCsl OCHOBHBIX TTOJIOKEHUH TEOPETUIECKOTO
Kypca ¥ OTCYTCTBHE OOIIETO MPEICTABICHUS O
croco0ax penieHus IPaKTUIEeCKUX 3a/1a4 B

10.

11

3. Bomnpocsl

Uro Takoe riryookoe o0yuenre? McToku BOSHUKHOBEHHS (CBS3b C OMOJIOTHEH ).
[Tpumepsl 3a1a4, KOTOpPBIE PEIIAOTCS ¢ UCTIONB30BAHUEM TTTyOOKOT0 00y4YeHus. 3aaauu
KOMITBIOTEPHOT'0 3pEHUS: KIacCUPHUKAIM N300paskeHHH ¢ OOJIBIIMM YHCIOM KaTeTOpHiA,
JeTeKTUpOBaHHE 00BEKTOB, CEMaHTHUECKasi CETMEHTAIHsI U300pakeHui.
Knaccudukanus moneneit nmo crioco0y o0yueHus. OOyueHue ¢ yauTenem:
MHOT'OCJIOMHBIE TTOJIHOCTBIO CBSI3aHHBIE CETH, CBEPTOYHBIC HEHPOHHBIE CETH,
peKyppeHTHbIE HeHpoHHbIE ceTu. OO0yueHune 6e3 yuuTens: aBTOKOUPOBIIUK, MallIMHA
bonpmana.

MHorocoiHbIe TOJTHOCTHIO CBsI3aHHbIE ceTh. O01ast ctpykrypa moaenu. Ciou,
GYHKIUHY aKTUBAUMK U (PYHKLIUN OIINOKY.

bubnuotexu rirybokoro oOydenwus. PazpaboTka ceTH, COOTBETCTBYIOMIEH JTOTUCTUYECKON
perpeccuu, Ha IpUMepe 3a/1a4yl pacro3HaBaHUs PyKOMHUCHBIX LUDP.

CeepTounble HelipoHHBIE ceTH. CTpyKTypa Moaenu. Bo3amoxkHbie ciiou (cBepTka, pooling,
dropout, Local Contrast Normalization, Batch Normalization u npyrue). @yHkuuu
aktuBanuu (curmouganbubie, ReLU). @yHKIMK OmuOKy.

PexyppeHTHBIC HEWPOHHBIE CeTH U UX pa3BuThe. OO0Ias CTPyKTypa MOJEIH.
ITonMHOCTBIO peKyppEHTHAsE HEUPOHHASL CETh.

ABTOKOJIMPOBIIUK U CTEK aBTOKOAUPOBLINKOB. [IpruMeHenne meroa o6paTHOrO
pacrpocTpaHeHHs OIIUOKH Il 00yYSHHS CETH.

Pa3Beprounbie HelipoHHbIe ceTu. OrpaHuyeHHast MalnHa bonbiMana.

I'enepatuBHBIE cocTs3aTenbHbIE ceTH. CeTH sl MaJTOMEPHBIX MPEICTABICHUH.
MamuHHBIN TEepeBO.

. 3agada cemanTH4yeckou cermenranuu. U-net



