degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MammaHOE 06yquI/Ie. I[OHOHHI/ITGJILHBIC TJIaBbI
0 HANIPaBJICHUIO: HH(bOpMaTHKa W BBIYHUCIIMNTCIIbHAA TCXHUKA
HpO(l)PlJIb MnoATrOTOBKMU: MaremaTudeckoe MOACIINPOBAHUC U KOMIIBIOTCPHBIC TCXHOJIOTUH

Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBOH ryMaHUTAPUCTHKH

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnuddepeHunpoBaHHbIi 3a4eT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

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

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadenpbl MAITMHHOTO 00yyeHus u nudposoi rymanutapuctuku 05.06.2023



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
- chopMHpOBaTh TEOPETUUECKUE U MPAKTHUSCKHUE 3HAHUS B 00JIACTH OOyYEHHUS MAIllH, COBPEMEHHBIX

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

33]13‘[1/[ JAUCHUIIINHBI

- MPaBHUIIBHO (I)OpMYJ'II/IPOBaTL 3a/ladyy B TCpMHHAX MAIIWHHOIO 06y‘{CHI/I$I, OBJIaZACTh HABBIKAMH
MPAKTUYCCKOro pCIICHU 3a1a4 MHTCIIJICKTYaJIbHOTO aHaJIn3a JaHHbIX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kon 1 HauMeHOBaHME KOMIIETEHIIUH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
OIIK-1 CnocobeH npuMeHSITh OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHUe MOJIENH,
(dyHIaMeHTalbHbIE 3HAHNUS, IOJIyYCHHBIC B MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHI M OLICHKH

obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN JIeATeIBHOCTH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl TPUMEHUMOCTH
HOJIyYECHHBIX PE3YJIBTaTOB

OIIK-2 Crniocoben ucnonb3oBarh coppemernble |OIMK-2.2 3HaeT W yMeeT TIPUMEHSTH  YHCIICHHBIC
WH(POPMALIMOHHBIE TEXHOJIOTHH U MaTeMaTH4YecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE
IPOrpaMMHBIE CPEACTBA IIPU PEIICHUH 3a/1ad  |o0ecreyeHre  Juid  pelleHus  Hay4yHbIX  3a7a4 B
npo¢eCcCHOHANBHON e TeNbHOCTH, coOIonas  |npodeccnoHaIbHON 0bnacTu

TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-5 Cniocoben yuactBoBarb B ipoBenieHun  |OIIK-5.2 O6magaer crnocOOHOCTBIO K OCBOCHHIO HOBBIX
(byHIaMEHTAIBHBIX U TIPUKJIATHBIX 3HAHHWW Ha OCHOBE M3YYCHUS JIUTEPaTyphl, HAYYHBIX CTaTei
UCCIIeJOBAaHUN M pa3pabOTOK, CAMOCTOSTENIBHO |U IPYTUX HCTOYHUKOB

OCBaMBaTh HOBBIC TEOPETUUECKHUE, B TOM YHUCIIE,
MaTeMaTHYeCKHE METObI UCCIICIOBAHUN 1
paboTarh Ha COBPEMEHHOM IKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTEIbCKOM,
M3MEPHUTEIbHO-aHATUTUIECKON 1
TEXHOJIOTMYECKOH armaparype)

3. [lepeyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILINHE (MOIYJII0)

B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYatOINeCst JOJDKHBI

3HATh:
- OCHOBHBIC NPHUHIMIBI U POOJIEMATUKY TEOPUH O00y4YEHHs MAIlIUH, OCHOBHBIE COBPEMEHHBIC METOJIbI
00y4YeHHH TI0 MpeneIeHTaM — KIaCCU(PHUKALIUH, KIIaCTEPH3aLUU U PErPECCUU.

YMETh:
- (opMaiM30BaTh MMOCTAHOBKHM NPHKIAIHBIX 3aJa4 aHaJIM3a JAHHBIX, HCIOJIb30BaTh COBPEMEHHBIC
MeTOAbl OOyYeHHs 10 TPEleACHTaM JUIsl PEIIeHUs NPAaKTHYSCKUX 3ajad, OLEHHBAaTh TOYHOCTh H
3G GEKTUBHOCTD MOYYCHHBIX PEIICHUH.

BJIQJICT!
- OCHOBHBIMH TTOHSATHAMH TEOPUH MAIIUHHOTO 00Yy4EHHSI.

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



4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUIaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
Metonet  00pabOTKM ~ €CTECTBEHHOTO
1 A P 10 10 10
A3bIKA
2 Beenenne B o0y4eHne ¢ MOJKPETIICHHEM 10 10 10
I'myGokoe oOyueHHEe B KOMIBIOTEPHOM
3 Y y P 10 10 10
3peHUU
Hroro yacos 30 30 30
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoéMKOCTb 90 gac., 2 3a4.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 8 (Becennuit)

1. MeToapt 00pabOTKH €CTECTBEHHOTO SI3bIKA

[IpencrapneHre TeKCTOB B BEKTOpHOH (opme. Kitaccuueckne MoaxXobl U MOIXO0/bI, OCHOBaHHBIC Ha
TTyOOKOM obyuenuu.  Word2vec, GloVe. JlarentHOE (cxpsITOC) MpeICTaBICHUE
[OCJIEA0BATEIBHOCTEN C IIOMOIIBIO PEKYPPEHTHBIX HEHPOHHBIX CETEH.

[Mpobnema 3aryxaromero u rpamueHra (Vanishing gradient). [lpoGiiema Bcruiecka amILTUTY/bI
rpaauenta (Exploding gradient). CBepTo4HbIE CETH B aHAIM3€E TEKCTOB.

Mammunssit iepeBof. Mcropuyeckuii skckypc. CTacTHCTUYECKM MamIMHHBINA mepeBon. OleHka
KadecTBa nepeBoaa. HeilponHsle ceT B MammnMHHOM miepeBoze. [lonstre koguposmuka (encoder) u
nexonupoimka (decoder). JlygeBoii mouck (beam search).

Mexanusm BHUMaHUs (attention) B MCKYCCTBEHHBIX HEMPOHHBIX CETAX. MeXaHHW3M BHHUMaHHS B
MalIMHHOM IEPEBOJE.

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

[IpenoGyuennsie npeacrapienus (embeddings). ApXUTEKTYphl U TpueMbl, Hcronas3yeMble B ELMo,
GPT (1, 2, 3), BERT, RoBERTa.

2. Benenne B o0y4eHue C MOJKPEITICHHEM

Uctopuueckuiit skckypc. OCHOBHBIE TOHSATHS 0O0yueHHs ¢ mojkperyienneM. Crparerus. ATEHT.
Cpena. MeTon repekpecTHOM SHTPOMUH. | eHeTHYEeCKUi aNropuTM.

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

Obyuenne 0Oe3 momenu cpensl. Q-learning. IIpoGnema aBrokoppesnsauumu. Double Q-learning.
Experience replay. O030p TOCTHKEHHI TTOCIEIHUX JIET.



OHGHKa rpaaucHTa Ui B CiIy4dasX, KOIda HaUTH TpaAUCHT AHAJIMUTHUYCUYCKU HC MNPCACTABIACTCA

BO3MOXHBIM. Log-derivative trick. I'pamument mno mnomutuke (policy gradient). Aunroputm
REINFORCE.

[lonyuyenune Oonee ycTOWYMBBIX OLIEHOK Ha rpaaueHT. Baselines. Meron Advantage Actor Critic
(A2C).

Mertonsl o0ydueHHs ¢ TOAKpPEIUIGHHEM B MPUKIAIHBIX 3amadax. Self-critical Sequence Training (B
3aj1a4ye TeHepanuy TeKCTa).
3. I'my6okoe o0yyeHne B KOMIIBIOTEPHOM 3PEHUHI

Ucropnyecknii 3kckypc. MeToapl, MMUPOKO HCIOJIB30BABIIMECA A0 TMOMYISPHU3AlMU HEHPOHHBIX
cereil. [IpenoOyuennsie monenu. JlooOydeHue Moeneli o KOHKPETHYIO 3a7ady.

3amaua pacno3HaBaHUST M OOHapykeHHs 00BeKkTOB Ha wu3o0paxenuu. Object detection. O630p
MCTONB3YEMBIX MO1X0/10B Ha npumMepe apxutektyp: R-CNN, Fast R-CNN, Faster R-CNN, YOLO (1,
2,3.,4).

Cermenranus n3oopaxennid. O030p UCTIONB3YEMBIX MTOAX0J0B Ha pumepe apxurekryp U-Net, Mask
R-CNN.

[lepenoc crunei Mex 1y N300paKEHUSIMU C TIOMOIIBIO HEHPOHHBIX CETEH.

I'eneparuBHbie ceT. Bapuannonnsiit aprokoqupoBiuk (VAE). [eneparnBHbIe coCcTA3aTeNbHBIE CETH
(GAN). [Tonstue renepaTopa U IMCKPUMHHATOPA. MHOTOKpUTEpUAIbHAS OITUMHU3ALIHSL.

O030p aKkTyallbHBI 3a]1a4 KOMIBIOTEPHOTO 3pEHHsI: OMOMETpPHS, TPEKHHT 00BEKTOB B Kajpe, aHan3
TIOBE/ICHUSI, OLICHKA JIOPO’KHOM CUTyalllu B aBTOIMJIOTAX, MOBBIIICHHE pa3penieHus (super-resolution
imaging) u mp.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

VYueOHast aymuTOpHs, OCHAILLICHHAS! MYJIFTHMEAHAIIPOEKTOPOM M SKPAHOM.
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. MammnanaOe o0yuenue [ Texct]/X. bpunk, [Ix. Puuapnc, M. ®@esepond, Real-World Machine
Learning, -CII6., [Tutep, 2017

JomnonHurensHas aureparypa

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

1. http://www.machinelearning.ru — npodeccrnonanbHbIi HHPOPMAITMOHHO-aHATUTHYECKUI pecypc,
MOCBSIICHHBII MAIIUHHOMY OOY4eHHIO, 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 / I. 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 MH(OPMANMOHHBIX TEXHOJOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nexunoHHBIX 3aHATHAX UCTIOJIB3YIOTCS MYJIBTUMEANHHbBIC TEXHOIOTHH, BKIIOYask IEMOHCTPALIHIO
Npe3eHTAlUN.

B nporiecce camocTosTENbHOM PabOThI 00YYaIOLIHXCs TPEIIONAraeTCs UCTIOb30BaHUE TAaKUX
MPOrpaMMHBIX Cpe/cTB, kKak git, CLI (command-line interface), Jupyter Notebook u ap.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCIHUIIINHBI (MO)_Iy.Tlﬂ)

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENLHOM padoThl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMs s pabOThl CTYJeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— ipopaboTKy y4eOHOTO MaTepurarna;

— MOJTOTOBKY K MPAKTUYECKUM 3aHSTHSM, BBIIOJIHCHUE JOMAITHUX TEOPETUYECKHUX U MPAKTUICCKUX
3aJaHHH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Wndopmarnka 1 BEIYACIUTENbHAS TEXHUKA

Nnpo¢uJIb NOATOTOBKH: Maremarnueckoe MOAETUPOBAHNE U KOMIIBIOTEPHBIE TEXHOJIOTUN
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBON ryMaHUTAPUCTHKH

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 8 (BeceHHul) - JlnddepeHunpoBaHHbIi 3a4eT

PaszpatGoTunk: P.I'" Heitues, cTapmmii npenoiaBaTeiib



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CnocobeH npuMeHSITh
(dyHIaMEHTaIbHbBIC 3HAHNUS, MOJTyUYCHHBIC B
obnacty GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeCcCHOHALHOMN JIeTeTBHOCTH

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJIMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYCHHBIX PEe3YJIBTaTOB

OIIK-2 CnocobeH ucronbp30BaTh COBPEMEHHbBIE
MH(OPMAIMOHHBIE TEXHOJIOTHU H
MPOrpaMMHbIE CPEACTBA IIPU PEIICHUHN 3a/1a4
npodecCHOHAIBHON IeSTeIBHOCTH, COOTIoas
TpeboBaHus HHPOPMAIIMOHHOHN 0€30MacHOCTH

OIIK-2.2 3maer u yMeeT TPUMEHATH YHCIIEHHBIC
MaTeMaTH4ecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHUs  HAay4yHBIX  337ad = B

npodeccruoHanbHOM 06IacTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MPUKIATHBIX
HCCIIeJOBAaHUN U Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTUYeCKUE METO/bl UCCIIEIOBAHUMN U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTENbCKOM,
WU3MEPUTENBHO-aHATUTUYECKOH 1
TEXHOJIOTMYECKOM anmaparype)

OIIK-5.2 OO0OmnazaerT CIIOCOOHOCTBIO K OCBOEHHIO HOBBIX
3HAHWUU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynprare uw3ydeHus MUCHMIUIMHBI «MammHHOEe OoOydeHue. JIOMONHUTENbHBIC TIaBbDy OOYyYarOIUICs

JIOJDKEH

3HAThb:

- OCHOBHBIEC IPUHIMIIBI U TPOOIEMaTUKy TEOpUU OOyUYEHHsI MAIlMH, OCHOBHBIE COBPEMEHHBIE METO/IbI
00yu4eHMH TI0 MpeLeIeHTaM — KJIacCU(PHKALINH, KIaCTePU3aLuU U PErPECCU.

yMeThb:

- (bOpMaJ'II/BOBaTL NOCTAaHOBKH MHNPUKIIAJHBIX 3a4da4 aHaJin3a HOAaHHBIX, HWCIIOJIb30BaTb COBPCMCHHBLIC
MCTOIbI 06y‘-IeHI/IH o mpeucaAcHTaM Iajid pCIICHUA MPAKTUYCCKUX 3aJad, OLCHHMBATL TOYHOCTb U

3¢ GEKTUBHOCTD MOJIYYEHHBIX PEIICHUH.
BJIaJeTh:

- OCHOBHBIMH NOHATUAMU TCOPHUU MAITMHHOTO O6y‘IeHPIH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHIi, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

. HOCTpOCHI/Ie CHUCTCMbI MAllIMHHOTI'O IIEPCBOAA.

. Peanuzanuns DQN ¢ namsteio (experience replay buffer).

. Peamuzanus metona Advantage Actor Critic B cpene Atari.

. Kimaccudmkanus v cermeHTanus n3o00pakeHui.

. OcHoBHBIE 0coOenHOCTH apxuTekTypsl YOLO (1, 2, 3, 4).

. OcnoBubie ocobennoctu apxutekryp R-CNN, Fast(er) R-CNN.

. MeTonp! oBbIieHus pasperierns (upsampling).
. Anroputm REINFORCE. Log-derivative trick. Policy gradient.
0. Hopabotku merona policy gradient. [lonsitue baseline’a. Advantage Actor Critic.

1
2
3
4
5. IlocTpoeHne reHepaTuBHBIX MOJETE.
6
7
8
9
1

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

1. Bekropssle npesncTaBnenus cioB. Kiaccndeckue moaxoasi. Word2 Vec.

2. MamuHHBIH epeBo 6e3 napauienbHbIX kKopiycoB Tekcta (Unsupervised translation).



. RNN B 00paboTKe TEKCTOB: OCHOBHBIC HJICH U CYIICCTBYIOIIUE OTPAHHUCHHUS.
. CNN B 00paboTKe TEKCTOB: OCHOBHBIC HJICH U CYIIECTBYIOIIUE OTPAHHUCHHUS.
. MexaHn3M BHUMaHUS: TIPHUHITUIIBI Pa0OTHI.

. MexanmusMm Self-attention, OTIHYHSA OT OOBIYHOTO MEXaHN3Ma BHUMAaHMSL.

. Apxwurekrypa Transformer: onvicanue, ujaeu paboThI.

0 3 N LD bW

. OI_ICHKa Ka4yeCTBa B MAIlIMHHOM II€PEBOAC.

Ne)

. IIpenobyuennsie smoeaauarn, ELMo.

10. BERT: npuniun paboThl, apXUTEKTypa 1 0COOCHHOCTH O0yUYCHHSL.

11. [MoctanoBKa 3a/1a4n 0OY4EHHUS C MTOJKPETLICHHEM.

12. OcHoBHBIE TOHTHS O0YUYCHHUS C TIOKPETIICHHEM.

13. Meton nepekpecTHOM SHTPOTIHH.

14. T'eneTnyeckue aaroOpuTMBI.

15. Metong! value iteration u policy iteration.

16. Mogens cpenpl. Value GyHkius, q-QpyHKIHsL.

17. Q-learning B cmy4yae HENpepbHIBHOTO MPOCTPaHCTBA JeiicTBri. [Ipobiema aBTOKOpPETSIHH.
18. Self-critical Sequence training B 3a/jaue reHepaIH TEKCTOB.

19. OcHoBHBIE 33]]a4¥ KOMIIBIOTEPHOTO 3PEHHUSI.

20. Ornenka KauecTBa B 3a/1a4aX KOMITBIOTEPHOTO 3pEHUSI.

21. OcHOBHBIE OTKPBITHIC HAOOPHI PAa3MEUCHHBIX JaHHBIX JUIS 33/1a4l KOMIIBIOTEPHOTO 3PEHHUSL.
22. Bapuarnuonnsiii aBrokoaupoBiivk (VAE): cTpykrypa, OTIU4YMs OT OOBIYHOTO aBTOKOIUPOBIIHMKA
(AE).

23. I'eneparuBHbie cocTazarenbHble ceTH (GAN): OCHOBHBIC UIeH, CTPYKTYPa, METOABI O0y4YeHUS.

[Tpumep OuieToB:

buner 1:

1. OcHOBHBIE 3a/1a49H KOMITBIOTEPHOTO 3PEHUS.
2. 'eHeTHYECKUE aITOPUTMBI.

buner 2:
1. CNN B 00paboTKe TEeKCTOB: OCHOBHBIC H/IEU U CYLIECTBYIOLINE OTPAHUYCHUS.
2. MexaHn3M BHUMAaHUS: IPUHIUIBI paOOTHI.

Kputepun onennBanus
OTJIIMYHO

10 BcecTOpOHHHE, CUCTEeMAaTH3UPOBAHHBIC, ITyOOKHE 3HAHMSA Y4eOHOH MpOrpaMMbl JUCHUIUIMHBI U
YMEHHE YBEPEHHO NPUMEHATh MX HA MPAKTUKE IPH PEHICHWHM KOHKPETHBIX 3ajad, CBOOOIHOE H
MPaBWIbHOE 000CHOBaHNE MIPUHATHIX PELICHUIH;

9 cucremaru3upoBaHHBIC, YOOKHE 3HAHUA Y4eOHOWM MpOrpaMMbl JUCHUIUIMHBL U YMEHUE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE MPH PELICHUH KOHKPETHBIX 33/1a4, IpaBHIbHOE 000CHOBAHME MPUHATHIX
PpELICHMUI;

8 miryOokue 3HaHUS y4eOHOW NMpOrpaMMbl JTUCHMILIMHBI U YMEHHUE MPUMEHSITh UX Ha MPAKTUKE MIPH
peLIeHNN KOHKPETHBIX 3aJ1a4, IPaBHIbHOE 000CHOBAHUE MTPUHATHIX PEIICHHH;

XOpOLLO

7 TBEpIO 3HAET Marepuall, 'PaMOTHO U IO CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHSTH NOJyUYEHHbIE
3HAHMS HA MTPAKTHKE, HO JOITYCKAET B OTBETE WM B PEIICHUH 337ja4 HEKOTOPBIE HETOYHOCTH;

6 3HaeT Marepual, FPaMOTHO M3JaraeT €ro, yMeeT NPUMEHATh MTOJyYeHHbIE 3HAHNS Ha NPaKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUHU 33a4 HEKOTOPbIE HETOYHOCTH;

5 3HaeT OCHOBHOM Marepuaj, 'paMOTHO M3J1araeT €ro, yMeeT IPUMEHTh IOJIY4YEHHbIE 3HAHUS Ha
MPaKTUKE, HO AOITyCKAEeT B OTBETE WM B PEIICHUH 3a]]ad HETOUYHOCTH;

YIOBJIETBOPUTEIBHO

4  ¢parmeHTapHBIN, pa3pO3HEHHBIA XapaKTep 3HAHWN, HEJOCTATOUHO IMPaBHIbHBIE (HOPMYIUPOBKU
0a30BBIX TOHATUH, HApyIIEHHs JIOTHYECKOH MOCIEOBAaTEIbHOCTH B H3JIOKEHUH HPOrPaMMHOIO
Marepuaina, HO IPH 3TOM OH BJIaJeeT OCHOBHBIMH pa3lesiaMu yueOHOH IporpaMmbl, HEOOXOOUMBIMHU
IUIsL JanbHenIIero o0y4eHuss 1 MOKET MPUMEHATh IMOJTy4eHHbIe 3HaHMS 10 0o0pasily B CTaHIapTHOM
CUTyalluH;



3 xapakTep 3HAHUHIOCTAaTOYEH s AajdbHEHIIEro oOydeHHs M MOXKET NPHUMEHSTh IOJydYeHHBIE
3HaHUS 110 00pa3ily B CTAHAAPTHOMN CUTYaIUH;

HEYIOBJIETBOPUTEILHO

2 He 3HaeT OOJbLIEH YaCTH OCHOBHOTO COJEPXKAHUS y4eOHOW MpOrpaMMbl JUCHUILIHHBI, JOITyCKaeT
rpyobie OmMOKM B (OPMYIMPOBKaxX OCHOBHBIX MOHATUH AMCLUMIUIMHBI M HE YMEET IPaBHIBHO
UCIIO0JIb30BaTh [10JIyUYEHHbIE 3HAHUS IIPU PELIEHUH TUIIOBBIX MPAKTUUECKUX 3a/au.

1 He 3HaeT GOPMYINPOBOK OCHOBHBIX NMOHATHH JTUCHUIUIMHBI M HE YMEET HCIIOIb30BaTh MOTy4YEHHbIE
3HAHUS IPU PELICHUH TUIIOBBIX IPAKTUYECKUX 3aa4.

5. MeTonuueckne MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Tpu npoBenennn auddepeHpoBaHHOro 3adera olydaromiemycs npenocrasisercs 30 MUHYT Ha
noaroroBky. Ompoc oOyuatomierocs mo Owiery Ha auddepeHIMpOBaHHOM 3adeTe HE JOJDKEH
MPEBBIIIATH JBYX aCTPOHOMHYECKHX YacOB.

Bo Bpemss mpoBenenus audQepeHIpoBaHHOTO 3adera OOydaloummecs MOTYT —IOJIb30BaThCs
HPOrpaMMO¥ TUCIMIUTUHEL



