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

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: Mertons! rimyGokoro o0y4yeHus
10 HANPABJIEHHIO: Nudopmarnka u BIYUCIUTETbHAS TEXHUKA
NpoduJIb MOATOTOBKH: MaremaTrndeckoe MOICIUPOBAHNE U KOMITBIOTEPHbBIE TEXHOJIOTUH

Ouzrex-mkona [Mpuknagnoit Maremaruku 1 MapopmaTiku
Kadeapa HHTEIUIEKTYaJIbHBIX CHCTEM

Kypc: 4
KBaJIMpUKALS: GakanaBp

Cemectp, hopMBbI IPOMEKYTOUHOH arTecTauuu: 7 (oceHHuil) - JuddepenuupoBannslii 3a4et

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2

KonmnuecTBo KOHTPONBHBIX padoT, 3ananuil: 1

[Iporpammy cocraBui: K.B. BopoH1ios, Ji-p ¢pu3.-mMart. Hayk, podeccop, 3aBeayroniuii kadeapoi

[Iporpamma obcyxaeHa Ha 3aceqannu Kadeapsl HHTEIIEKTyanbHbIX cucteM 18.01.2023



AHHOTANMA

B pamkax Kypca o0CyXJaroTCsi OCHOBHbIE KOHLIETILIUH, JIJKAIlle B OCHOBE COBPEMEHHBIX METOJI0B INTyOOKOTO
oOyuenusi. OCHOBHas 1€k Kypca - IPUBUTH HABBIKK pa0OTHI ¢ HAyYHOW JIUTEPaTypO, aHaIn3a COBPEMEHHBIX
METOJIOB MAIIMHHOTO OOYy4YeHHs, a TaKKe BBIABIECHHUS OTKPBITBIX NPOOJIEM M BO3MOXHBIX CHOCOOOB HX
pemenusi. dopmar Kypca NHpeanoyiaraeT M3yuyeHHe M JAETajbHYI0 NMpOopaOOTKy OCHOBHBIX HAyYHBIX paloT,
OIIPEAEIMBIINX BHJ Hanboee MepesoBbIX METOJOB ACTEKIMM U CErMEHTALUN 00BEKTOB, KIacCH(PUKAIIMK U

TeHepaluy N300paKeHHIA.
1. leau u 3apauun

esab AMCUUIIHHBI
OcBoeHue METOZ0B IITyOOKOTro 00yUeHHs.

33]13‘[1/[ JAUCHUIIINHBI

- OcBoenue cTyaeHTaMU 0a30BBIX 3HAHWNA (ITOHSATHH, KOHIEMIUN, METOJOB M MOjeliell) B 00macTu

[IyOOKOTO O0y4eHUS;

- TIpHOOpEeTEeHNE TEOPETUUYECKUX 3HAHMN M MPAKTHYECKUX YMEHHH M HaBBIKOB B OOJIACTH ITyOOKOTO

oOyueHwusl.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie (W1 ($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIEC CPEACTBA MIPU PEIICHUHN 33149
poheCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHUs  HAyYHBIX  3a1ad B
npodeccuoHaIbHON 00nacTu

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

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

[IK-2.1 3HaeT HOpUHLUIBI MOCTPOEHHUS HAyYHOW PadOTHI,
MeTroasl cOopa W aHanmM3a TOJNyYEHHOTO MaTepHala,
CHocoObl apryMeHTallH

[MK-2.2 Cnoco0eH TulaHUpOBaTh ¥ MPOBOJAWTH HaydHBIC
HCCIICAOBAHMUSI CaMOCTOSITEIbHO MJIM B KauecTBE WICHA
(pyxoBonuTENs ) MAJIOTO HAYYHOTO KOJUIEKTHBA

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)

B PE3IYIBTATC OCBOCHUA JUCHUTIIINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAaThb:

- (hyHIaMEeHTaIbHBIC TIOHSTHUS, 3aKOHBI, TEOPHH TITyOOKOT0 00y4YeHUS;

- COBpEMEHHbIE MPOOIIEMBI COOTBETCTBYIOIUX PA3JIEIIOB IITyOOKOTO 00YUYCHHUS;

- OCHOBHBIEC CBOMCTBA COOTBETCTBYIOIIMX MaTeMaTHIECKHX OOBEKTOB;

- AQHAJMTHYECKUE M YHCIICHHBIC IMOAXOJBI M METOABI ISl PELICHHs THIIOBBIX HMPUKIAJHBIX 33724

IyOOKOTro O0ydeHusl.
YMETh:
- IOHSTh NTOCTABICHHYIO 3a/1a4y;

- UCTIONIb30BaTh CBOU 3HAHUS JUIA pelIeHus QyHAaMEeHTaIbHBIX U NPUKIAIHbIX 3a/1a4;

- OLIEHUBATh KOPPEKTHOCTh MOCTAHOBOK 33]1a4;

- CTPOro JI0Ka3blBaTh UM ONPOBEPIaTh yTBEPAKICHUE;

- CaMOCTOSITENIBHO HAXOAUTh AJITOPUTMBI PEIIEHNUS 3a/1a4, B TOM YMCIIE U HECTAHAPTHBIX, U IPOBOIUTH

WX aHaJIu3;

- CaMOCTOATCIIBHO BUJACTH CIICACTBUSA MMOJYUYCHHBIX PC3YJIIbTATOB,
- TOYHO MpPEACTAaBUTb MATCMATHYCCKHUC 3HAHHUA B 00JaCTH CIIOKHBIX BBIYMCIICHHH B yCTHOI\/'I )41

MMCEMEHHOU (opme.
BJIAJICTh:




- HaBBIKAMH OCBOCHMUS OOJIBIIIOr0 00heMa I/IH(I)OpMaLII/II/I " PpCIICHUA 3aaa4 (B TOM YHCIIC, CJ'IO)KHLIX);

- HaBBIKAMH CaMOCTOSITEIIbHOM pa6OTLI N OCBOCHUS HOBBIX JUCIUIIINWH,

- KyanypOﬁ MOCTAaHOBKH, aHaJin3da U PCUICHUA MATCMATUYCCKUX W NPUKIIAJHBIX 3a1a4, Tpe6yIOI]_[I/IX
JJIA CBOCTO PCIICHU UCIIOJIBb30BAHUA MATECMATUICCKUX MTOAXO0A0B U MECTOAOB,

- HOPCAMCTHBIM A3BIKOM I‘J'IY6OK01"O O6y‘l€HI/I$I B 06pa60TKe CCTCCTBCHHOI'O s3blKa M HaBbIKaMH
I'paMOTHOTO OIMMCaHUus pCUICHUA 3a4a4 U MPEACTABIICHUS ITOJYYCHHBIX PE3YJIbTATOB.

4. Coep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIHHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO paboTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTs pabora

Cerm  mpsMOro  pacrnpocCTpaHEHHUs.
Marpu4yHO-BEKTOPHOE
muddepeHpoBanne. ABTOMaTHYECKOE
nuQQepeHIpoBaHue.

Meronpl  ONTUMMU3ALMM  HEHPOHHBIX
2 ceTel. Perynspuzanns DropOut. 3 3 3
bubnmuoreka pytorch.

Nuunmanuzanuss  HEUPOHHBIX — CETEH.
Buael  HOpmanuzauuu,  CBEPTOYHBIE
HEHpOHHBIE ceTH, peanuzanus
CBEPTOYHBIX ceTel Ha pytorch.

PexyppeHnTHbIE HEUPOHHBIE CETH.
PelieHne 3amaun MamMHHOIO IMEpPEBOAA.
Mexaau3m BHUMAaHHS. Monens
Transformer.

Jlokanmu3anus ¥ JeTeKuus OObEKTOB Ha
M300pasKeHUH.

CemaHTHueCcKas CerMEHTalUs
6 nzobpaxkenuit. 3amaya Instance/Panoptic 2 2 3
segmentation.

OO6yuenue c MOJKPETIIICHUEM.
7 MaproBcKkwit nporecc TIPUHSATHS 3 3 2
pemieHnnid. YpaBHenus bennmana.

Anroputmbel  Policy iteration, Value
iteration. Q-o0yuenne. Mogens DQN.

ANTOpUTMBL Reinforce, A2C.
MHoropykue 0aHINTHI.

I'eneparuBHbIE MOJICIIN. Monens
BapHaI[MOHHOTO aBTOKOAMPOBIIHKA

10

Asroperpeccuonnbie moaenu PixelCNN,

1 PixeIRNN.MeTtobl penapameTpu3aiu.

I'enepartuBHO-cOCTA3ATEIIBHBIE CETU U UX
12 |momudukanuu. MeTpUKM  KadecTBa 2 2 2
M300pakeHUH

Htoro yacos 30 30 30

[ToaroTroBka K sK3aMeHy 0 yac.




OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 7 (OceHHwmi)

1. Cetn mpsiMoTro pacrpocTpaneHus. MarpuuHo-BekTopHOE U depeHIupoBaHre. ABTOMaTHIECKOE
nuQQepeHpoBaHue.

MHoOrocaouHBIN MEPLENTPOH u aBTOKOJAWPOBILUK. DOyHKIUU AKTHUBAaIUU. MeTtonsl
nuddepentmpoBanus. [Ipoxos mo cetn Briepea U Hazal.

2. MeTto/ipl ONITUMU3AIUK HEHPOHHBIX ceTeid. Perymspusaius DropOut. bubnuoreka pytorch.
CroxacTHuecKHuil TPaJIMEHTHBIN CITyCK, €T0 TeopeTuieckue cBoiictBa. Meroasl Adagrad, RMSprop,
ADAM. Metons! 6ubnuotexu pytorch.

3. Nuunmanuzauuss HEUpPOHHBIX ceTei. Buabl HopManu3alnuu, CBEPTOUYHBIC HEHPOHHBIE CETH,

peanuzanus CBEPTOYHBIX ceTel Ha pytorch.

Nunnmanuzanus koHcrantamu, KcaBeepa, Xe. Layer Norm, Batch Norm, Group Norm, Instance
Norm. CBEpTouHbIE HEHPOHHBIE CETH, Pa3jIMYHbIE BUJII CBEPTOK. BhIuncieHre MPOM3BOAHBIX I
ceéprounoro cnos. Mogenu AlexNet, VGG, Inception, ResNet, XCeption, EfficientNet.

4. PexyppeHTHbIC HEHpOHHbBIC ceTH. PerlieHne 3a1aun MallMHHOTO TIepeBoa. MeXaHu3M BHUMAaHUS.
Mozens Transformer.

PexyppeHTHBIC HEHPOHHBIE CeTH, nporenypa oOydeHus. IIpobnema 3aTyXaromux 1 B3phIBAIOIINXCS
rpaaueHToB, crnocodbl e€ pemenusa. Monenn LSTM, GRU. [Ipumenenue peKyppeHTHBIX CeTeil s
pemenus npaktuyeckux 3anad. DropOut u BN B pexyppentHsix cerax. Moxens Seq2seq. Mozenb
Transformer. Monens BERT.

5. Jlokanu3anus U AETEKINS 00bEKTOB Ha N300pakeHUU.

[TocTaHoBKa 3amad JOKaNMHM3aIllMM M JETEKIMH OOBEKTOB Ha wu300pakeHHMH. Non-maxumum
suppression. Mogeinn RCNN, Fast-RCNN, Faster-RCNN, SSD, YOLO. Merpuku kadecTsa.

6. CemanTHUECKasi cerMeHTalus n3oopaxenuid. 3agava Instance/Panoptic segmentation.

[MocranoBka 3amaun. Oynkuuu norepb U Metpuku. Mogenmn FCN, U-net, DeepLab, Swin, HRNet,
HRFormer, Dense Prediction Transformer (DPT), MaskRCNN, PanopticFPN

7. Obyuenue ¢ nopkperuieHueM. MapKkoBCKHiA IpoliecC MPUHATHUS pelIeHn. YpaBHeHus bennmana.

[TocranoBka 3agauu. IIpumepsl npakTHyecKuX 3aad. MapKOBCKUI IPOLIECC NPUHATHSA PELLICHUMN.
Omnpenenenne V-, Q- pynkuuii. CBA3b Mexay HUMU. YpaBHeHHe benMana U crocob ero pemieHusl.
YpaBHeHus besnimaHa Uil ONTUMAJIBHBIX CTPATEeTUi.

8. Anroputmsl Policy iteration, Value iteration. Q-o0yuenue. Moaens DQN.

Anroputmsl Policy iteration, Value iteration. Meroasr MonTe-Kapio. O0yueHre Ha BpeMEHHBIX
pasznuuusax. Q-oOyueHue B cpaBHeHuu c anroputMamMu SARSA. Anroputmbl oHnaiH W oddumaiin
o0Oyuenusi. CriocoObI mpeo0opadoTKy NaHHBIX U o0yderHwus 11 DQN.



9. Anroputmer Reinforce, A2C. MHoropyKkue OaHIUTHI.

BreBog anroputma Reinforce u cmocoObl ero ymyumenus. Meroq UCB, ToMmIcoHOBCKoe
COMIUIUPOBAHUE.

10. FeHCpaTI/IBHBIe MOACIH. MOI[CJ'IB BApHUAIIMOHHOTO aBTOKOAUPOBIIIUKA

Paznmuuust Mexay reHepaTWBHBIMH W JUCKPUMUHATHBHBIMA MOCUIAMH. BBIBOA BapHaIlMOHHON
HIKHEHN olleHKHu. BBIBO Moienn BapHaliiOHHOTO aBTOKOAUPOBIIIUKA

11. Asroperpeccuonnsie mozienu Pixel CNN, Pixel RNN.Merojipl penapaMmeTpr3aniu.

Tprok penapameTpu3anuy uepe3 MojCYeT TpajueHTa Matoxuaanvs. [I[puMeHeHne MacKUpoBaHUs B
redepaTuBHBIX ceTsX. Bumer Pixel RNN moaxomoB (RowRNN, Diagonal RNN).

12. FeHCpaTI/IBHO—COCT$I3aTCJ'H>HI>Ie CCTHU N UX MO,Z[I/I(i)I/IKaLII/II/I. MeTpI/IKI/I Kady€CTBa I/I306pa)KeHI/Iﬁ

OObsicCHEHHE MOJeNN TeHEepaTUBHO-COCTA3ATEeNbHbIX ceTel. [IpoGieMbl oOydeHus moneneil u
cnocoOb! ux pemenus. Mogenu DCGAN, Wasserstein GAN, CycleGAN, StyleGAN. Metpuku FID
u Inception.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaATEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

CranpaptHas yuyeOHasi ayAUTOPHSI C TPOEKTOPOM.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Db dekTuBHBIC ANTOPUTMBI U CIIOXKHOCTh BeruucieHui [ Tekct] : yue6. mocobue st By3os / H. H.
Kystopun, C. A. ®omun ; M-Bo o0pa3oBanus u Hayku Poc. deaepanym, Mock. ¢u3.-rexH. uH-T (Toc.
yH-T) .— M. : U3a1-B0 MOTHU, 2007 .— 312 c.

2. Teopus BepositHocTel [Teker] / A. A. BopoBkoB .— M. : Enqutopuan YPCC, 2003 .— 472 c.
JlononHuTenbHAs TUTEpaTypa

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

He HUCIOJIb3YIOTCA

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He tpebyercs.
9. MeTonnueckue yKa3anus 1J1s 00y4al0IIUXCS 110 0CBOSHHIO TUCIMILTHHBI (MOTYJIsT)

CryneHT, W3ydYarolmMid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJETh OOIIUM IMOHITHHHBIM
anmapaToM, a ¢ JPyTroil CTOPOHBI, JOKEH HAYYHTHCS PUMEHSITH TEOPETHUSCKUE 3HAHUS Ha MPAKTUKE.
B pesynprare u3ydeHWs IUCHUIUIMHBI CTYACHT JIOJDKEH 3HATh OCHOBHBIC OIPENEICHUS, TOHSATHUSA,
AKCHOMBI, aJITOPUTMBI.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpsHKEHHOW caMOCTOsTENILHOM padoThHl cTyneHTa. B mporpamme
Kypca TpUBEJACHO MHHHUMAIBHO He0oOXoAMMOE BpeMs s pabOThl CTYyJAeHTa HajJ TEMOHU.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:



— YTEHHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAHHOMN JINTEPATYPBI,

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX M CaMOCTOSTEIbHOIO H3yuYeHMs,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPHKACHHA, CBOICTB;

— IOATOTOBKY K DK3aMEHY.

PykoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTylIeHTa ocylecTBiseTcs B Qopme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYeCKOro ero 3amomuHaHus. llpu

3aTPYHEHUU H3y4YCHHS OTICNIBHBIX TEM, BOIPOCOB, ClEIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



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
kageapa UHTEIJICKTYaJIbHBIX CHUCTEM

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3paborunk: K.B. Bopo#rios, 1-p ¢u3.-mat. Hayk, ipodeccop, 3aBeayromuii kadeapoit



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIICHHBIC
MaTeMaTH4ecKue METOAbl W MPHUKIAJHOE MPOrpaMMHOE
obecrieueHMe I PEUIEHWs  HAay4yHBIX  337ad = B
npodeccuoHaIbHON 0bnacTu

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

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU

0e30macHOCTH

[MK-2.1 3HaeT NOPUHIMUIBI TOCTPOSHUS HAyYHOHW PadOTH,
IIK-2 CriocoGeH caMOCTOSTEIbHO WIN B MeTonbl cOopa M aHajW3a I[OJIyY€HHOrO Marepualia,
KaueCTBE 4JIeHa (PyKOBOAUTEIS) MAJIOTO CIoCO0bI apryMEHTalMH
KOJUJICKTHBA OPraHU30BbIBATH U IIPOBOJUTH [IK-2.2 CnocobeH IUTaHMpPOBAaTh W TPOBOJIUTH HAYUYHBIC
Hay4HbIE UCCIIEIOBAHMS U UX anpoOaIuro UCCIIEOBAaHUS CaMOCTOSTETIbHO WM B KayecTBE UEHA

(pYKOBO,I[I/ITCJ'ISI) MaJIoro HAY9YHOT'O KOJIJICKTUBA

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare n3yueHus AUCHMIUIAHBI « MeToabl IITyO0Koro 00yueHHs» 00yqatoIUNHCs JOIKEH:

3HATH:
- (pyHImamMeHTanbHBIE TIOHSTHSI, 3aKOHBI, TCOPHH TITYOOKOTO 00yUeHUS;
- COBpEMEHHBIE MTPOOIIEMBI COOTBETCTBYIOIIUX Pa3AeIoB TIIyOOKOro 00y4eHus;
- OCHOBHBIE CBOICTBA COOTBETCTBYIOIIMX MAaTEMaTHYECKUX OOBEKTOB;
- aHAIMTHYECKHE W YHWCIICHHBIC IMOAXOIbI W METOABI JUIS PEIICHUS THIIOBBIX NPUKIAIHBIX 337134
IyOOKOTO O0y4deHUsI.
yMeThb:
- IOHSTH MTOCTABJICHHYIO 33]1a4y;
- UCTIONIL30BaTh CBOW 3HAHUS JUIA pelieHus QyHIaMeHTaIbHBIX W MPUKIIAIHbIX 3a/1a4;
- OLICHUBATh KOPPEKTHOCTh IOCTAHOBOK 3a/1a4;
- CTPOTO JIOKA3bIBATh HJIH ONPOBEPIaTh yTBEPIKIACHHE;
- CAaMOCTOSITEIbHO HaXOAUTh AJITOPUTMBI PELICHHS 33/1a4, B TOM YUCIIE U HECTAHIAPTHBIX, U IPOBOJUTH
UX aHaJIH3;
- CAMOCTOSITEJIEHO BHETH CJIC/ICTBHUS MTOTYUYCHHBIX PE3YJIbTAaTOB;
- TOYHO MPEACTAaBUTh MaTeMaTHYECKHE 3HAHHS B OOJACTH CJIOKHBIX BBIYUCICHHH B YCTHOW M
MUCHMEHHOM (hopMe.
BJIaJIeTh:
- HaBBIKAMH OCBOCHUS OOJIBIIOT0 00beMa HH(POPMAIMK M PEHICHUS 3a1a4 (B TOM YHCIIE, CIIOKHBIX);
- HaBBIKAMH CAMOCTOSITEJILHOM PabOThl 1 OCBOCHUSI HOBBIX JAUCLIUILINH;
- KYJIBTypOW MOCTaHOBKH, aHAJIN3a W PEIICHMS MAaTeMaTUYeCKUX M MPHUKIAIHBIX 337a4, TPeOyomuX
JUISL CBOETO PEIICHUS UCTIOIb30BAHMS MaTEMaTHYECKUX TOIXO/I0B M METOJIOB;
- TPEIMETHBIM S3BIKOM DIIyOOKOro oOydeHHss B 0OpabOTKe E€CTECTBEHHOTO S3bIKA M HaBBIKAMHU
IPaMOTHOTO OIMCAHUS PELICHHS 3a/1a4 U MPEACTABICHHS TOJyYeHHbIX PE3yJIbTaTOB.

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

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromMMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMpOC B
HayaJie 3aHsATHs 110 TEME MPOLION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

BOHpOCLI K 3K3aMCHY:

1. CroxacTHueckuil TpaJUeHTHBIN CITYCK, €ro TeopeTuueckue cBoiictBa. Mertoasl Adagrad, RMSprop,
ADAM.



2. Cern 1nOpsAMOro pacHpoCTpaHEHHs: MHOTOCJIOMHBIM INEpUEeNTPOH U  aBTOKOJUPOBILUK.
ABromarndeckoe nuddepeHuupoBanue no rpady BEIYUCIECHUH: TPOX0oA BepEn U Ha3al.

3. Wnunuanuzanust HeWpoHHBIX cered. Paznmunble Buasl HopMmanuzanuu (LayerNorm, BatchNorm,
GroupNorm).

4. CBEprouHBIE HEHPOHHBIE CETH, pa3IWYHBIE BUIBl CBEPTOK. BbIuncieHWe NPOU3BOAHBIX IS
CBEPTOYHOTO CJIOSI.

5. Mogemu AlexNet, VGG, Inception, ResNet, XCeption, EfficientNet, ViT

6. PexyppeHTHbIe HEHPOHHBIE CETH, Tpolexypa o0ydeHus. [IpobiaeMa 3aTyXaromux 1 B3phIBAIOIIUXCS
rpaaueHToB, crnocoObl e€ pemenusi. Mogenu LSTM, GRU. IlpumeHenne peKkyppeHTHBIX ceTeil s
perienus npaktudeckux 3agad. DropOut u BN B pekyppeHTHBIX ceTsX.

7. Pemenue 3amaunM MamIMHHOTO TmiepeBoja. Moxenb Seq2seq. MexaHusMm BHHUMaHHS. Monenb
Transformer. Monens BERT.

8. Jlokanmzanus u nerexnus o0bekToB Ha uzoopaxennn. Monenn RCNN, Fast-RCNN, Faster-RCNN,
SSD, YOLO.

9. 3aymaua cemanTH4eckoi cermenranuu n3oopaxennii. Monenn FCN, U-Net, DeepLab, Swin, HRNet,
HRFormer, Dense Prediction Transformer (DPT).

10. 3agaua Instance/Panoptic cermenrannu. Monens MaskRCNN, PanopticFPN.

11. Obyuenue ¢ moxkperuieHueM. [IpuMepbl MpakTHYECKUX 3ajad. MapKOBCKHI MPOIECC MPUHSATHS
pewenuil. Onpenenenue V-, Q- pynknuii. Cesizb Mexxay HUMHU. YpaBHeHue bemuiMana u croco0 ero
pemrenus. Policy evaluation.

12. YpaBuenus bemMana juist onTUManbHBIX cTpareruit. Anroputmsl Policy iteration, Value iteration.
Mertonst MonTe-Kapino. Q-o6yuenue B cpaBHeHun ¢ SARSA.

13. Q-obyuenue. Q-obyuenue c Oydepom ombita. OnnailH U oddmaitn anropurmel. DQN. Cnoco6
o0yuenunst DQN.

14. Reinforce anroputm u ero ymy4menns. Anroputmsl Actor-Critic, A2C.

15. Muoropykue 6anautel. Metoq UCB, TOMIICOHOBCKOE COMITIIMPOBAHUE.

16. JluckpuMHMHATUBHBIE, TI'€HEpaTUBHble MOAEIM. Mozenb BapUallMOHHOIO aBTOKOAUPOBILUKA.
Evidence Lower Bound. Tprok penapamerpuzanum.

17. AsroperpeccuBHble MojaeiH. |eHepaTMBHO-cOCTs3aTeNibHBIE CceTH. X CBOHCTBa, MPOOIEMBI
o0yd4eHusI.

18. Monudukanuu k GAN. Moxenmn DCGAN, Wasserstein GAN, CycleGAN, StyleGAN. Metpuku
KadyecTBa U300paKeHUH

[TpumMepsl 3K3aMEHHALMOHHBIX OUJIETOB:

Buner Nel

1. CroxacTHueckuil TpaJUeHTHBIN CIyCK, €r0 TeopeTruueckue cBoiictBa. Mertoasl Adagrad, RMSprop,
ADAM.

2. Q-o0yuenue. Q-oOyuenue ¢ Oydepom ombita. OnnaiiH u oddumaiin anroputmbel. DQN. Crnoco6
oOyuenust DQN.

Bbuer Ne2

1. Pemenue 3amaunm MammHHOTO nepeBoga. Mozpens Seq2seq. Mexanu3Mm BHuMaHus. Moaenb
Transformer. Monens BERT.

2. Maunmanuzaiusi HeMpoHHBIX ceTeld. Paszmuunbie Buasl HopMmanuzanuu (LayerNorm, BatchNorm,
GroupNorm).

Kpurepun oneHuBaHus

- omenka «omm4HO  (10)»  BBICTaBNSieTCS  CTYAEHTY, IIOKa3aBLIEMy  BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
NPUHATHIX PELICHUI

- omeHka  «omimuHO  (9)»  BBICTABISIETCS  CTYACHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CHCTEMaTH3UPOBaHHBIC, INTyOOKHE 3HAHUS Y4eOHOM MPOrpaMMbl AUCHUIUIMHBL U YMEHHE IPUMEHSITh UX
Ha IMPAaKTHKEe NPU PEIICHUH KOHKPETHBIX 3ajad, CBOOOIHOE M MpPaBHJIbHOE 0OOCHOBaHME NMPHHATHIX
peleHui



- oueHKa  «ommM4yHO  (8)»  BBICTABISAETCS  CTYOCHTY,  IIOKa3aBIIEMy  BCECTOPOHHHE
CHCTeMaTH3UPOBaHHBIE, IITYOOKHE 3HAaHHS yuyeOHON MpOrpaMMbl JUCLHUILIMHBI 1 YMEHHE IPUMEHSTh UX
Ha MPaKTHKE [IPH PEIICHUH KOHKPETHBIX 3ajiad, U IPaBUIbHOE 000CHOBAaHUE MPUHSTHIX PELICHUN

- OlLleHKa «xopouio (7)» BBICTaBISAETCSA CTYIEHTY, €CIM OH TBEPAO 3HAET MaTepuai, 'PaMOTHO M IO
CYILLECTBY M3JIAaraeT €ro, yMeeT MPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WIM B PELIEHUHU 3aJjad HEKOTOPbIE HETOYHOCTH;

- OCHKAa «XOpOoIIO (6)» BBICTABJIACTCA CTYACHTY, €CJIM OH 3HACT MAaTCpUuall, I paMOTHO U IO CYIICCTBY
n3jaract €ro, yMeCT IPUMCHATL IMOJTYUYCHHBIC 3HAHHUS HaA MNPAKTHUKE, HO AOITYCKACcT B OTBETC WJIM B
pelICHNHU 3aa49 HCKOTOPBIC HCTOYHOCTH,

- OIIEHKa «XOpoImIo (5)» BBICTABIAETCS CTYJACHTY, €CIIM OH 3HAET MaTepHaj, U MO CYIIECTBY M3JIaraet
€ro, yMEeT NMPUMEHATh NOIYYEHHBIC 3HAHUS Ha NMPAKTHKE, HO JOIYCKAET B OTBETE WJIHM B PELICHUU
3a]1a4 HEKOTOpbIE HETOUHOCTH;

- OIIEHKa «YJIOBJIETBOPUTENbHO (4)» BBICTABISAECTCA CTYAEHTY, IIOKa3aBIIeMy (hparMeHTapHBbIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLeHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUH IIPOIPaMMHOIO0 Marepuajla, HO IIPU 3TOM
OH BIAJEET OCHOBHBIMH pa3ieiiaMu Y4yeOHOW mporpaMMbl, HEOOXOAMMBIMH JJisl AajibHEHIIero
00yueHHs M MOXET IPUMEHSThH NOJIy4YeHHbIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOM CUTYaIUH;

- OLCHKAa «YyIOBIECTBOPUTENHHO (3)» BBICTABISETCS CTYICHTY, IOKa3aBIIEMy (parMeHTapHBIH,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO MpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyLIeHHs JJOTHYECKOW MOCIIEN0BATEILHOCTH B U3JIOKEHUH MPOrPaMMHOTO MaTrepuaia, HO IPU 3TOM
OH BIajeeT (parMeHTapHO OCHOBHBIMH pa3felaMH Y4eOHOH NporpaMmbl, HEOOXOAUMBIMH IS
JaybHedmero o0y4eHuss U MOXKET MPHUMEHSTH IOJIydYeHHbIE 3HaHWA 1O 00paslly B CTaHAAPTHOM
CUTYyalluy;

- OILIEHKa «HEYJOBJICTBOPUTEIHHO (2)» BBICTABISETCS CTYIACHTY, KOTOPBII HE 3HaeT Ooiblueil yacTu
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMUOKH B
(bopMyIHPOBKaX OCHOBHBIX MOHATUI TUCHUIUINHBI U HE yMEET UCIIOJIb30BaTh MOTy4YEHHbIE 3HAaHUS [IPU
PEIIEHUH TUTIOBBIX MPAaKTUYECKUX 33134

- OLIEHKa «HEyHOBJIETBOPUTENIBHO (1)» BBICTaBIISETCS CTYIEHTY, KOTOPBIH HE 3HaeT (HOPMYIHPOBOK
OCHOBHBIX NOHATHI AUCLUIUINHBL.

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

Bo Bpems mpoBeaeHusi 3x3ameHa 0OydaromMecs MOTYT IOJb30BaThCs MPOTPaMMOM JUCLUILIUHBI, a
TAKXE CIPABOYHOM JIMTEPATYPOM, BBIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JIEKLIAN.

DK3aMeH NPOBOIUTCA IIyTeM OpPTaHU3alUH CHENHAIBHOTO OPOCca, IPOBOAMMOTO B YCTHOH opMme.



