degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))
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JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
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A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)
10 JMCHMILIMHE: [IpuxiagHoe MamMHHOE O0yUeHHUE
110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH:
Oustex-mkona [Ipuknagnoit Maremaruku u Mapopmariku
kadeapa MamMHHOTO 00y4YeHHs U HH(PPOBON ryMaHUTAPUCTHKH

KYpC: 3
KBAJH(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 6 (BeCeHHUN) - DK3aMeH

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 yac.
cemuHapsl: 30 gac.
naboparopHsbie 3ansaTus: 0 gac.

CamocrositensHas pabora: 45 gac.
[ToaroroBka x sx3ameny: 30 yac.
Bcero gacos: 135, Bcero 3au. en.: 3

KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1

[Iporpammy cocrasuin: P.I'. Heiliues, crapuuii npenogaBareib

[Iporpamma obcyxeHa Ha 3aceqanuu Kadenpsl MAITMHHOTO 00yyeHus u nudposoi rymanutapuctuxu 04.06.2020



AHHOTANMA

MeTo/ibI MAITMHHOTO O0YYeHUs HAILT MPUMEHEHHE BO MHOTHX OOJIACTAX W OKa3aJiH 3HAYUTEIHHOE BIIMSIHUC
Ha pa3UYHbIE MpeaMeTHble oOmactu. B maHHOM Kypce paccMaTpuBalOTCS OCHOBHEIE PE3yibTaThl,
JOCTUTHYTHIE B 00pabOTKe €CTeCTBEHHOTO SI3bIKa, OOYYCHUH C TIOAKPEIUICHUEM U KOMIIBIOTEPHOM 3peHun. B
XO/Ie aHaiau3a TOAXOJOB, IIO3BOJIMBIINX JIOOWTHCS 3HAYMMBIX YCIEXOB B PA3IUYHBIX OONACTSX,
00Hapy)KUBAETCS, YTO OHU CHIILHO B3aMMOCBSI3aHbI U, 00JIee TOTO, 3a4acTyI0 MOTYT JIOTIOJIHUTH JIPYT JIpyra. B
JAHHOM KYypC€ paccMaTpUBAalOTCAd KaK TEOPETUUYECKHE OCHOBBI CYIIECTBYIOLIUX IMOAXOJAOB K Pa3IUYHBIM
3a/1a4aM, Tak U UX TEXHUYECKas peaan3alus, U MepCrueKTUBbI [ NaJbHEHIIeTro pa3BUTHSI.

1. lean u 3apa4n
Heab nucUMMINHBI
chopMHUpOBaTh TEOPETUYECKHUE W MPAKTHUECKHUE 3HAHUS B 001acTH OOy4YeHHsI MAIllMH, COBPEMEHHBIX

METOJ0B BOCCTAHOBJICHUSI 3aBUCUMOCTEH I10 SMIIMPUYCCKUM JaHHBIM, BKJIHO4asd HHCKpHMHHaHTHLIﬁ,
KHaCTGpHBII\/’I n perCCCI/IOHHHﬁ aHaJIn3, 4aCTUYHOC O6yLICHI/Ie.

33]13‘[1/[ JAUCHUIIINHBI

MMpaBUJILHO q)OpMyJ'H/IpOBaTB 3aa4yy B TCpPMHUHAX MAIIWHHOI'O 06yquH$[, OBJIaJCTh HAaBbIKAMH
MPAKTUYCCKOro pCIICHU 3a1a4 MHTCIIJICKTYaJIbHOTO aHaJIn3a JaHHbIX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-3.1 3Haer ocHOBHBIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalHuH, B TOM
YHUCIE€ C MCHOJIb30BAaHWEM MPUKIAJHOTO IPOrPAaMMHOTO

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIIST obecrieueHust

Hay4HbIC U (UJIM) TEXHUYECKHE
(TEeXHOIOTHYECKUE, MHHOBAITMOHHBIC) OTICTHI
(my6nuKanym, MPOeKTHI)

OIIK-3.2 Brnageet Ha MpakTHUKE METOMOJIOTHEH COCTABICHUS
HAYYHO-TEXHUYECKHUX OTYETOB (IIPOCKTOB)

OIIK-3.3 Bnazmeer MeTogaMu BU3yalbHOTO W TpauuecKoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM
(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHONW TEXHOJIOTHYECKON)
JESITEIbHOCTH B BUJIE OTYETOB, HAyYHBIX ITyOIMKaLIUT

OIIK-4 CriocoOeH oCyIIeCcTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO IIOMCKA H
MHTEJJIEKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoHaNbHON AEATEIbHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAYYHO-TEXHUYECKOI

u (wiM) TexHoJOrHmYeckod wuHpopMauud B OOJACTH
npodeccuoHaIBHON 1S TeTbHOCTH
OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,

oubnuorpaduyeckue mepeyHr W 0030pbl WHPOpPMALIUU B
oOmactu cBoeit mpodeCcCHOHAIBHON NeITeTbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOJTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 3HaeT OpUHLMIBI MOCTPOEHUS HAYYHOW PadOTHI,
MeTogsl cOopa W aHanmM3a TIOJNyYEHHOTO MaTepHala,
CHoco0bl apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH Hay4dHBIC
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

[IK-2.3 CnocobeH mNpoBOAWTH ampoOaIuio pe3yiIbTaToB
HAYYHO-HCCIIE0BATEIHLCKON paboThI MOCPEICTBOM
MyONUKAIMY HAyYHBIX CTAaTe U yJacTusl B KOH(pepeHIuIx

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)




B pe3ynbrare 0CBOCHUS AUCIMILUTUHBI 00yYaOINeCs JOJDKHBI

3HATh:
OCHOBHBIC NPUHIUIBI ¥ MPOOIEMAaTHKy TEOPUH OOYYEHHs MAIlMH, OCHOBHBIC COBPEMEHHBIC METOJIbI
00y4YeHHH TI0 MpeneIeHTaM — KIaCCU(PHUKALUH, KITaCTEPH3aLUU U PErPECCUU.

YMETh:
(dopmManu30BaTh IMOCTAHOBKHM IPUKIAJHBIX 3aJad aHajiu3a JaHHbBIX, HCIIOIb30BATh COBPEMEHHBIC
MeTOAbl OOyYeHHs 10 TPEleACHTaM JUIsl PEIIeHUs NPAaKTHYSCKUX 3ajad, OLEHHBAaTh TOYHOCTh H
3G GEKTUBHOCTD MOIYYCHHBIX PEIICHUH.

BJIQJICT!
OCHOBHBIMH MOHSATHAMH TEOPHU MAIIUHHOTO OOyUYCHUSL.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB U BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI
pabora
Mero, 00paboTk €CTECTBEHHOTO
1 TOJIBI paboTKn TECTBEHHOT" 10 10 15
SI3bIKA
2 BBenenue B o0yueHue ¢ MoJKpenieHueM 10 10 15
ImyOokoe oOydeHHe B KOMIBIOTEPHOM
3 Y 4 P 10 10 15
3peHnHu
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 6 (Becennuit)
1. Metojpl 00pabOTKH €CTECTBEHHOTO SI3bIKa

[IpencraBneHne TEKCTOB B BEKTOPHOH (hopme. Kiaccnueckne moaxomsl M MOAXOIbI, OCHOBAaHHBIC HA
miyookom  oOyyenmn.  Word2vec,  GloVe.  JlarentHoe  (CKpbITO€)  Tpe/CTaBICHUE
MOCJIEIOBATEIbHOCTEH € TIOMOIIBIO PEKYPPEHTHBIX HEHPOHHBIX CETEH.

[Ipobnema 3aryxatomero u rpanuenra (Vanishing gradient). IlpoOiema Bcruiecka amILTUTYIbI
rpaauenta (Exploding gradient). CBepTO4HBIE CETH B aHAIHM3E TEKCTOB.

Mamumnabli niepeBo. Uctopuueckuil 3xckype. CTacTHCTHUECKH MalIMHHBIA mepeBon. OLeHka
KadecTBa mepeBoja. HellpoHHble ceTH B MallMHHOM IiepeBojie. [lonsTre koauposmuka (encoder) u
nexoauposmyka (decoder). Jlyaesoit mouck (beam search).

Mexanu3m BHHMaHHs (attention) B HCKYCCTBEHHBIX HEHPOHHBIX CeTsX. MeXaHW3M BHUMAaHHS B
MAIlIMHHOM IIEpEBOJIE.

Apxutekrypa Transformer (Attention Is All You Need). Mexanuswm self-attention.



[IpenoOyuennsie npeacrapnenns (embeddings). ApXUTEKTYpBI U TIpUEMBI, HcTolb3yeMbie B ELMo,
GPT (1, 2, 3), BERT, RoBERTa.

2. BBC,I[GHI/IG B 06yquI/Ie C MOAKPCIIJICHUEM

Uctopuueckuii skckypc. OCHOBHbIE TOHATHS 00y4yeHHMs C moAkperieHneM. Crparerus. ATreHT.
Cpena. MeToa niepeKkpecTHON SHTPOMUU. [ eHeTHUEeCKUil anropuTM.

VYpaBuenus bennmana. Metnonsr value iteration, policy iteration. Value-dyHkuus, q-QpyHKIUS.

OoOyuenne 0e3 momenu cpensl. Q-learning. [IpoGnema aBrokoppensuuu. Double Q-learning.
Experience replay. O630p 1oCTHKEHHIA TOCIEIHUX JIET.

OueHka rpaauveHTa Ajs B CilydyasX, KOTJa HaWTH TpaAMeHT aHAJUTUYEUYCKH HE IPEICTaBISAECTCS
BO3MOXHBIM. Log-derivative trick. I'pagment mno mnomutuke (policy gradient). Ausroputm
REINFORCE.

[Monyuenne Oonee ycTOWYMBBIX OIIEHOK Ha TrpaaumeHT. Baselines. Meron Advantage Actor Critic
(A2C).

Mertonsl o0yyeHHs ¢ TOAKPEIUICHWEM B MpHUKIagHbIX 3amadax. Self-critical Sequence Training (B
3a/1aue TeHepaIui TeKCTa).

3. I'myGokoe o0y4yeHrne B KOMIIBIOTEPHOM 3pEHUH

Hcropuuecknili 3kckypc. MeToipl, IMIMPOKO HCHOJIB30BABIIMECA A0 IONYISPU3ALMU HEUPOHHBIX
cereil. [Ipenobyuennsie monenu. JlooOydueHue Monenelt oA KOHKPETHYIO 3aady.

3amaua pacro3HaBaHUSI W OOHapykeHHs 00BeKTOB Ha wu3o0paxenuu. Object detection. O630p
UCIOJIB3YEMBIX o1x010B Ha npuMepe apxutektyp: R-CNN, Fast R-CNN, Faster R-CNN, YOLO (1,
2,3 .4).

Cermenranus n3o0paxennid. O030p UCTIONB3YEMBIX MOX0/I0B Ha ipuMepe apxutektyp U-Net, Mask
R-CNN.

[TepeHoc cTuieit MexkIy N300paKEHUSIMU C TIOMOIIBI0 HEHPOHHBIX CETEH.

I'eneparuBHbie cet. Bapnaunonssiii aprokoauposiuuk (VAE). [enepatuBHbIe cocTA3aTeNbHBIE CETH
(GAN). [TonsiTie reHeparopa u TMCKpUMUHATOPA. MHOTOKpUTEpHAIbHAS ONTUMHU3AIIHS.

O030p aKkTyaJIbHBI 3a/1a4 KOMIBIOTEPHOTO 3pEHHs: OMOMETpHS, TPEKHHI OOBEKTOB B Kaape, aHaJn3
MIOBE/ICHUSI, OLIEHKA JIOPO’KHOM CUTyalllu B aBTOIMJIOTAX, MOBBIIICHUE pa3penieHus (super-resolution
imaging) u mp.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlEHHAs! MYJIbTUMEANAIIPOSKTOPOM U KPAHOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
HE MIPEAYCMOTPEHO



JomnonHurensHas aureparypa
HE NPeyCMOTPEHO

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.machinelearning.ru — npodeccrnonanbHbIi HHOOPMAITMOHHO-aHATUTHYECKUI pecypc,
MOCBSICHHBII MAIIMHHOMY O0Y4eHHIO, PACIIO3HABAHUIO 00Pa30B M HHTEIUICKTYaJIbHOMY aHAIIU3Y

JaHHBIX.
2. http://shad.yandex.ru — caldT mkosbl aHamu3a JaHHBIX SHJEKCa.

3.
http://www.machinelearning.ru/wiki/index.php?title=Mammunnoe o0yuenue (kypc sekmnuii, K.B.Bop
OHIIOB).

4. Deep Learning / 1. Goodfellow, Y. Bengio, A. Courville. Deep Learning. MIT Press, 2016.

5. Pattern Recognition and Machine Learning / Christopher M. Bishop. Springer, 2011

6. Reinforcement Learning: An Introduction / Richard S. Sutton and Andrew G. Barto. MIT Press,
Cambridge, MA, 2018

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nekimoHHBIX 3aHATHIX HCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
MpEe3EHTAlNN.

B npouecce camocTosTebHOM PabOThl 00YUaIONIUXCs MPEIIONaraeTcsi HCIOIb30BaHUE TaKUX
MPOrpaMMHBIX CpeACTB, kKak git, CLI (command-line interface), Jupyter Notebook u ap.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

VYeneniHoe ocBoeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIbHO HeoOXoauMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— npopaboTKy yueOHOTO Marepuara,

— HOATOTOBKY K NPAaKTUUECKUM 3aHATHUSM, BBIIOJHEHHE JOMAIHUX TEOPETHUUECKUX U IPAKTUUECKHX
3aIaHUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA
Nnpo¢uJIb NOATOTOBKH:
Oustex-mkona [Ipuknagnoit Maremartuku u Magopmaruku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBON ryMaHUTAPUCTHKH
Kypc: 3
KBAJM(PUKAIMA: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH aTTecTanuu: 6 (BeCeHHUN) - DK3aMeH

PaszpatGoTunk: P.I'" Heitues, cTapmmii npenonaBaTeib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3.1 3Haer ocHOBHEIC TpaBwiIa OGOPMIICHHS HAYYHBIX
MyOIMKAMi U HAYYHO-TEXHUYECKOH TOKYMEHTalWuu, B TOM
YHUCIE€ C MCHOJb30BAaHUEM MPUKIAJHOTO IPOrPAMMHOTO

OIIK-3 Crioco6eH cocTaBisITh U 0QOpMIISTh obecrieueHust

Hay4HbIC U (UJIM) TEXHUYECKHE OIIK-3.2 BnazseeT Ha MpaKTUKE METONOJIOTHEH COCTABICHHS

(TexHONIOTHYECKNEe, NHHOBALIMOHHBIC) OTYETHl  |HAYYHO-TEXHHMUYECKUX OTYETOB (IIPOEKTOB)

(ryGuMKaLmHu, MPOEKTHI) OIIK-3.3 Bnageer MeTofaMu BU3yalbHOTO U Tpaduieckoro
MPEICTABICHUS PE3yNbTaToB Hay4HOM

(Hay4YHO-TEXHUYECKON, MHHOBAIIMOHHOW TEXHOJIOTHYECKON)
JIESITEIIPHOCTH B BUJIE OTYETOB, HAYYHBIX ITyOIHKAIIHIA

OIIK-4.1 Bmageer weromaMu Hay4HOTO IIOMICKa |
WHTEIUIEKTYyallbHOTO aHalin3a WHQOpPMAIUK TPH PEIICHUH
3a/1a4 Mpo(eCCUOHATBHOM JIEATENHHOCTH

OIIK-4.2 3HaeT OCHOBHbIE HCTOUHUKH HAyYHO-TEXHUYECKOI
u (win) TexHoJOormYeckod wuHpopMauud B OOJACTH

OIIK-4 CriocobeH ocymecTBIsITh cOop U N
npo(heCCHOHANTBHOM IESTENbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VI )
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.3 VYMmeer cocTaBiATh aHHOTAlMM, pedeparsl,
oubnuorpaduyeckue mepedHr u 0030pbl WHPOpPMALIUU B
o0sacTu cBoei mpoeccuoHaIbHOM e TeIbHOCTH

OIlK-4.4 Bnageer HaBbIKaMU pabOTHl C KOMIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMH C IEIbIO MMOJTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

[IK-2.1 3HaeT OpUHLMIBI MOCTPOEHUS HAYYHOW pPadOTHI,
MeToasl cOopa W aHanmM3a TOJNyYEHHOTO MaTepHala,
CHocoObl apryMeHTallH

[1K-2 Crioco0OeH caMOoCTOATENLHO N B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BHIBATH U MIPOBOIUTH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ TPOBOJAWTH HaydHBIE
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBoznuTeNs ) MaJIOTO HAYYHOTO KOJUIEKTHBA

Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio
[IK-2.3 CnocobeH mNpoBOAWTH anpoOaIuio pe3yiIbTaToB

Hay4HO-UCCIIE0BATEIbCKON paboTHI [IOCPEICTBOM
MyOJIMKAIIMK HAYYHBIX CTaTeil U yyacTus B KOH(EPEeHIUIX

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare nzyuenus aucuuiuinabl «IIpukinagHoe MammHHOEe 00ydeHHe» 00yUaronuics TOKEeH:

3HATH:
OCHOBHBIC NPUHIUIBI ¥ MPOOIEMAaTHKy TEOPUH OOYYEHHs MAIlMH, OCHOBHBIC COBPEMEHHBIC METOJIbI
00y4YeHHH TI0 MpeneIeHTaM — KIaCCU(PHUKALUH, KITaCTEPH3aLUU U PErPECCUU.

yMeThb:
(dopmManu30BaTh IMOCTAHOBKHM IPUKIAJHBIX 3aJad aHajiu3a JaHHbBIX, HCIIOIb30BATH COBPEMEHHBIC
MeTOAbl OOyYeHHs 10 TPEleACHTaM JUIsl PEIIeHUs NPAaKTHYSCKUX 3ajad, OLEHHBAaTh TOYHOCTh H
3G GEKTUBHOCTD MOIYYCHHBIX PEIICHUH.

BJIaJIeTh:
OCHOBHBIMH MOHATHAMH TEOPHU MAIIUHHOTO OOyUYCHUSL.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

1. TlocTpoeHue cuCTEMBI MAIIMHHOTO MIEPEBOIA.

2. Peammzanus DQN c¢ namsteio (experience replay buffer).
3. Peasnmzanus merona Advantage Actor Critic B cpene Atari.
4. Knaccudukanus 1 cerMeHTaIus n300paxeHuH.




5. IlocTpoeHne reHepaTUBHBIX MOJECIIEHN.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BONPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Bexropusie npeacrasienus cioB. Kiaccuueckue noaxoast. Word2 Vec.

MaimHHBIH nepeBof 6e3 napanenbHbIx KopirycoB Tekcra (Unsupervised translation).
RNN B 00paboTke TEKCTOB: OCHOBHBIEC UCH U CYIIECTBYIOIINE OTPAaHHYCHHS.

CNN B 00paboTKe TEKCTOB: OCHOBHBIC U/IEU U CYLIECTBYIOLINE OTPAHUYCHUSI.
MexaHu3M BHUMaHHUS: IPUHLUIIBI PAOOTHI.

MexanusMm Self-attention, OTIHYHS OT OOBIYHOTO MEXaHU3Ma BHUMAHMSL.
Apxutektypa Transformer: onucanue, naen padoTHI.

AN i

OneHka KauecTBa B MALTMHHOM NEPEBOIE.

9. Ilpenobyuennsie smoenauarH, ELMo.

10. BERT: npunuun paboThl, apXUTEKTypa 1 OCOOCHHOCTH OOyUYCHHS.

11. [NocranoBKa 3a1a4u OOY4EHUS C MOAKPETUICHHEM.

12. OcHoBHBIE TOHATHSA O0YUYCHHUS C TIOIKPETIICHHUEM.

13. Metoa nepeKkpecTHOM SHTPOMUHU.

14. 'eHeTHYECKHE AITOPUTMBEL.

15. Metong! value iteration u policy iteration.

16. Monens cpensl. Value dhyHkIms, q-GyHKITHS.

17. Q-learning B cmyyae HenpepbLIBHOTO MPOCTPAaHCTBa AeicTBUid. [Ipobiema aBTOKOppETSIHH.
18. Anroputm REINFORCE. Log-derivative trick. Policy gradient.

19. Jopabotku metoaa policy gradient. [Tonsitue baseline’a. Advantage Actor Critic.

20. Self-critical Sequence training B 3aJ1aue reHepay TEKCTOB.

21. OcHOBHBIE 33/1a491 KOMIILIOTEPHOTO 3PEHUSI.

22. OueHKa KauyecTBa B 3aa4aX KOMIBIOTEPHOTO 3PEHUSI.

23. OcHOBHBIE OTKPBITbIC HAOOPHI Pa3MEUECHHBIX TAHHBIX IS 3379l KOMITBIOTEPHOTO 3PECHUSI.
24. OcnoBHble ocobeHHoctu apxutektypsl YOLO (1, 2, 3, 4).

25. OcnoBHble ocobenHoctn apxutekTyp R-CNN, Fast(er) R-CNN.

26. Metonp! oBeITIIeHHS pa3penienus (upsampling).

27. BapuanuonHnsiii aBrokoaupoBuiuk (VAE): cTpykrypa, OTIu4ns OT OOBIYHOTO aBTOKOIMPOBIIHKA
(AE).

28. T'eneparuBHble coctsazarenbhbie ceTH (GAN): 0OCHOBHBIC UIeH, CTPYKTYpa, METOIBI O0yUEHHUSI.

[Tpumep U1 SK3aMEHALIMOHHOTO OMIIeTa U3 TPeX BOIPOCOB!

1. RNN B 006paboTKe TEKCTOB: OCHOBHBIE H/I€U U CYIECTBYIOIINE OTPAHINUCHHUS.
2. OCHOBHBIE 3a/1a41 KOMITBIOTEPHOTO 3PEHUSI.

3. Anroput™m REINFORCE. Log-derivative trick. Policy gradient.

Kpurepun onennBanus

OTINYHO

10 BcecTOpOHHHE, CHCTEMAaTU3UPOBAHHbIC, IYOOKHE 3HAHMS y4e€OHON MPOrpaMMbl AUCLUIUIMHBL U
yYMEHHE YBEPEHHO NPHUMEHSATh MX Ha MPaKTUKE MPH pEIIeHHMM KOHKPETHBIX 3a/1ad, CBOOOTHOE M
MpaBUILHOE 00OCHOBAaHHUE MPUHSTHIX PEILICHHIA;

9 CHCTEeMaTH3UpOBaHHbIe, TIIyOOKHE 3HAHUS Y4eOHOH NporpaMMbl AMCLUILIMHBI U YMEHHE
YBEPEHHO MPHUMEHATh UX Ha MPAKTUKE NMPHU PELICHUH KOHKPETHBIX 3ajad, IpaBHIbHOE 000CHOBAaHUE
MPUHATHIX PEIIEHUN;

8 mryOokue 3HaHUS y4eOHOW MPOrpaMMbl AUCIMIUIMHBI M YMEHUE IPUMEHSTh UX Ha MPAKTHKE MIPU
peIIeHUH KOHKPETHBIX 3a]1a4, MPaBUJIbHOE 000CHOBAaHHUE MIPUHATHIX PEIICHUH;

XOPOILO



7 TBEpIO 3HAET Marepuall, I'PaMOTHO U IO CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH NOJyUYEHHbIE
3HAHMS HA MTPAKTHKE, HO JOITYCKAET B OTBETE WM B PEIICHUH 337a4 HEKOTOPBIE HETOYHOCTH;

6 3HaeT mMarepuasl, TpPaMOTHO M3J1araeT €ro, yMeeT NPUMEHSTh MOJIyYeHHBIE 3HAHUS Ha MPaKTUKE,
HO JIOITyCKaeT B OTBETE WIM B PELICHUHU 3a]jad HEKOTOPblE HETOUHOCTY;

5 3HaeT OCHOBHOW Marepuaj, IpaMOTHO U3J1araeT €ro, yMeeT IPUMEHATh IOJy4YE€HHbIE 3HaHUs Ha
MpaKTUKE, HO AOITYCKAEeT B OTBETE WM B PEIICHUH 3a]]ad HETOUYHOCTH;

YIOBJIETBOPUTEIBHO
4  ¢parmeHTapHBIN, pa3pO3HEHHBIA XapaKTep 3HAHWN, HEJOCTATOUHO IMPaBHIbHBIE (HOPMYIUPOBKU
0a30BBIX TOHATUH, HAapyIIEHHs JIOTHYECKOH MOCIEOBAaTEIbHOCTH B H3JIOKEHHH HPOTrPaMMHOIO
Marepuaina, HO IPH 3TOM OH BJIaJeeT OCHOBHBIMH pa3lesiaMu y4eOHOH IporpaMmbl, HEOOXOOUMBIMHU
IUIS JanbHENIIero o0y4eHuss 1 MOKET HMPUMEHATh IMOJTy4eHHbIe 3HaHMS 10 0o0pasily B CTaHIapTHOM
CUTYalluu;

3 xapakTep 3HAHUHIOCTATOYCH AJISl JajbHEWHIero oOy4eHHsS M MOXKET MPHUMEHSTH MOJIyuYeHHbIE
3HaHMA 10 00pa3Ily B CTAaHIAPTHOM CUTyaluH;

HEYJIOBJICTBOPUTEIHHO
2 He 3HaeT OOJBIIEH YaCTH OCHOBHOTO COACpPXaHMUSA yueOHOM MporpaMMbl AUCLUUILUIMHBL, TOIYCKAET
rpyOble omuOku B (HOPMYTMPOBKAX OCHOBHBIX IOHATUI IUCHMIUIMHBI M HE yMEET IPaBUIBHO
HCIOJIB30BaTh MMOyYEHHBIC 3HAHUS MIPU PELICHUH THIIOBBIX MPAKTHUECKUX 3a/1a4.

1 He 3HaeT (HOPMYIMPOBOK OCHOBHBIX MMOHATUH IUCLHUIUIMHBI M HE YMEET HCIIOIb30BaTh
[I0JIyYEHHBIE 3HAHUS IIPU PELIEHUU TUIIOBBIX IPAKTUUYECKUX 3a]1ay.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IMOATOTOBKY.
Onpoc oOyuaromerocst mo OWJeTy Ha YCTHOM 5JK3aMEHE HE JOJDKEH MpeBBIIIaTh ABYX
aCTPOHOMMUECKUX YaCOB.

Bo Bpems npoBeeHuUs 9K3aMeHa 00y4aroIuecst MOTYT M0JIb30BaThCs IPOrPaMMOM AUCIUITIIHHBL.



