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AHHOTANMA
B kypce paccMaTpuBarOTCS KITIOUEBBIE IMOHSATHS M METOIBI OOydYeHHs C MOAKpEIUIeHHeM. B oTiamume oT
KJIACCHYECKOTO MAITMHHOTO o0yueHus, B oOydenun c moxakperuieHuem (Ocll) Ha BXoJ He moCTymaer
oOyyaromiasi BBIOOpDKa MpPELENeHTOB. 1eM He MeHee, COBPEMEHHBIC alrOpUTMBblI TIIyOOKOTO OOy4YeHHs C
MOJIKPETJICHHEM CIOCOOHBI peliaTh 3aja4d HMCKYCCTBEHHOTO WHTEJUIEKTa METOJOM Mpo0d W omubok 0e3
UCTIONIb30BaHMsI KaKUX-JIMOO anpUOPHBIX 3HAHWI O pemraeMoi 3amade. B mpemmaraemom Kypce H3ydaroTcs
MPUHIMIBI paOOTHI OCHOBHBIX alropuTMOB Ocll, TO3BOMMBIINX 1OCTHYb HPOPBIBHBIX PE3YIBTATOB BO MHOTHX
3aJayax: OT UTPOBOTO MCKYCCTBEHHOI'O MHTEJUIEKTa 10 POOOTOTEXHMKH. Bce HeoOXomnMble TeopeTHUecKHe
pe3yabTaThl MPHUBOIATCA C JIOKAa3aTeNbCTBAMH, HCIONB3YIOUIMMHU €IUHBIA MOAX0[, YHH(UIMPOBAaHHBIE
0003HaYCHUS U ONPEACTCHHUS.
OcHoBHas 3ajaya Kypca — HE TOJBKO IPEJOCTaBUTh aKTyaJbHYI0 HH(OPMAIMIO O 3ahadax OOydeHHs C
MOAKPEIUICHHEM U QJITOPUTMAaX MX PELICHUs, HO U Pa3bsCHUTH PA3HUIy MEXKIY aITOPUTMAMHU Pa3IHIHOTO
BU/Ia ¥ IPUYMHBI UX MPEICTABICHUS B KOHKPETHBIX (hopMax.
Kypc comepxur xak obcyxaeHne 6a30BbIX BOIPOCOB 00yUYeHHS C MOAKPEIICHHEM, TaKk U pa3z0op 3amad. s
YCIICIIHOTO OCBOCHHMS Kypca CIIyIIaTes0 HeOOXOAUMO BIIaZeTh OCHOBAMHU TEOPUHU BEPOATHOCTEH, YMCIEHHBIX
METOJIOB ONITHMHU3AIIHH.

1. leau u 3apauu

eap AUCUMNIMHBI
N3ydenre 0CHOBHBIX IOHATUN U METOIOB O0yUEHUS C TIOAKPETUICHUEM.

33)13‘11/[ JAUCHUIIINHBI
¢ OCBOCHHUC CTyACHTaAMU 0a30BEIX 3HAHUI B 00ACTH MAIIHHHOTO 06yquH$[;
° HpI/IO6peTeHI/I6 TCOPCTUICCKUX 3HAHMI B 00IacTU 06y‘leHI/I$I C IMOAKPCIIJICHUCM

* OKa3aHWE KOHCYJBTAIIMK U MOMOIIU CTYICHTaM B PEUICHHU TCOPETHUYCCKUX M MPAKTHUCCKUX 3a7adu
Ocll.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3Haer W cmocoOeH — HCIOIL30BaTh B
mpoeCCHOHANFHOW ~ JIeATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJBI
WCCIeOBaHUN B 007acTH TPUKIAAHOW MaTeMAaTUKH H
nHPOpPMATUKN

OIIK-1 Cnocob6en pemars aktyanbhbie 3aqaun  |OIIK-1.2 CrnocobeH 0600mark ¥ KpUTHYECKH OIICHWUBATh
(dyHIaMEHTAIBHON M MPUKIIAJHON MAaTEeMaTHKH |OMBIT M PE3yIbTaThl HAay4YHBIX HCCICIOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM IESTENbHOCTH

OIIK-1.3 IlonnmMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MPHUKIAIHON MaTeMaTHKH W MH(QOPMATHKH W CIIOCOOCH WX
OPUMEHATh MpPHU PpelIeHWH 3agad  [po¢eCCHOHANBHOM
JeSITeIbHOCTU

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
I1K-3 BnajeeT HaBbIKAMH y4acTus B Hay4HpIX | (POPMBI yCTHOTO HAayYHOTO BbICKA3bIBAHHSL
JMCKYCCHSIX, BBICTYIUIeHUS ¢ cooOmeHusimu 1 |[IK-3.2 YMmeeT BecTH KOPPEKTHYIO AMCKYCCHIO B OOJacTH

JIOKJIalaMU, YCTHOT'O, IUCbMEHHOIO U MH(QOPMAMOHHO-KOMMYHUKAIIMOHHBIX ~ TEXHOJIOIMU U
BHUPTYaJILHOTO (pa3MelcHHE B WH(POPMALIMOHHBIX CHUCTEM, 3aJaBaTh BOIPOCHI U OTBEYAThH
MH(QOPMALIMOHHBIX CETAX) XapakTepa, Ha [TOCTaBJIEHHbIE BONIPOCHI 110 TEME HAy4YHOU pabOoThI
IPE/ICTABICHUS] MATCPUAIIOB COOCTBEHHbIX [IK-3.3 MmMeeT npakTUYECKWUOIBIT y4yacTHs B Hay4HBIX
HCCIICJOBAHHUH, TIPOBEACHHS KOPPEKTYPBI, CTYOCHUYECKUX KOH(EpEeHUMSIX, OYHBIX, BHUPTyaJbHBIX,
peakTHPOBaHUsL, pedepUpOBaHKs pabOT 3204YHBIX OOCYKICHHUSX Hay4yHbIX IpobneM B oOmactu

WH(POPMALIMOHHBIX TEXHOJIOTHH

3. IlepevyeHpb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:



@yHﬂaMGHTaHBHLIG IIOHATHS, 3aKOHBI, U MCTOABI OCH;
IMOHATHA, AKCHMOMbBI, METOAbl AOKAa3aTCJIbCTB MW JOKAa3aTCJIbCTBAa OCHOBHBIX TCOPEM B pasaciax,
BXOJAIINX B 6330BYIO 4aCTh IMKIJIA,
OCHOBHBIE CBOMCTBA COOTBCTCTBYIOIINX MATEMAaTUYICCKUX O6’beKTOB;
AHAJIUTUYCCKUC U YUCJICHHBIC IMMOAXOAbI 1 METOABI IJId PCIICHUA TUIIOBBIX IMTPUKJIIAAHBIX 3a1a4 OclIl.

YMCTh:
IOHATH MOCTABJICHHYIO 3a/1a1y;
HCIOJIb30BaTh CBOU 3HAHUSA JJIS pCHICHUA (bYH,Z[aMeHTaJ'H)HLIX " INPUKIIAAHbIX 3a4a4 OCH,
OLICHMBATb KOPPEKTHOCTH NOCTAHOBOK 3a/1a4;
CTPOTr0 JOKAa3bIBATh UJIN OMPOBECPTaTh YTBCPIKACHUC,
CaMOCTOATCJIIbHO HaxOAUThb aJITOPUTMbI PEIICHUA 3adad, B TOM HYHUCJIC W HCCTAHAAPTHBIX, U
MMPOBOJAUTH UX aHAJIU3;
CaMOCTOATEJIbHO BUACTD CJIICACTBUSA MOJTYUCHHBIX PE3YJIbTATOB.

BJIAJETh:
HaBBIKaMU OCBOCHHMsI 00JbIIoro oobema uHopmanmn u pemreHus 3anad Ocll;
HaBBIKAMHU CaMOCTOSITEIIEHOW PabOThl 1 OCBOCHUS HOBBIX JIUCITUILINH;
KyJbTYpOW IMOCTAHOBKH, aHAIN3a M PEHICHUS MaTeMaTHYCCKUX W MPHUKIAIHBIX 3a7a4, TPEOYIOMUX
JUTSL CBOETO PEILEHUS UCTIOIB30BaHMI MaTeMaTHUECKUX Moaxo10B 1 MetonoB Ocll;
MPEIMETHBIM SI3LIKOM WM HaBBIKAMHA TPAaMOTHOTO OIMCAaHWS PEIICHUs 33/lad U TPEACTABICHUS
MIOJTy4E€HHBIX PEe3yIbTaTOB.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE IO TeMaM (pa3jejiaM) ¢ yKa3aHueM
OTBEJEHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHI

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znen) AMCUUTUIMHBL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOThI pabora

Beenenue B kypc. IlocranoBka 3amaun
1 o0yd4eHus ¢ moakperuieHueM. TabauuHbie 10 6
METO/Ibl 00YUYECHHS C MOAKPEIIICHUEM.

DeMEeHTBl TEOPUH NIPUHATHUS PEIICHUN U
2 CllydaliHBIX TIporieccoB. Q-oOydeHue u 5 8
€ro BapHaluu.

Policy gradient-monxon ¢ HaTypalbHBIM

3 TPaIMCHTOM H CXEMBI «aKTEP-KPUTHK. > 8

4 3amaun  HENPephIBHOTO YNpPAaBICHHUA U 10 3
WMUTAIMOHHOE O0y4eHHE.

Nroro gacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.

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




4.2. CopaepxaHue IUCHUILTUHBI (MOYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)

1. Beenenne B kypc. IlocranoBka 3agaum oOydeHHsI ¢ TMOAKpEIUICHHEM. TaONUYHbIE METObI
00y4EHHS C MOIKPETIICHUEM.

Kpocc-aurponuitnsiit Mmeron (CEM).

Hunamuueckoe nporpammupoBanue. Value Iteration, Policy Iteration.

Bbubnmuorexa OpenAl gym. Peanu3zamus TabnuaHOro Kpocc-3HTPOIIMHHOTO METOIA.
Merton 3epKaibHOIO CIycKa B 00yYEHHUH C TOAKPEIICHUEM.

2. DJIeMEeHTBI TEOPUH MPUHATHUS PELICHUH U CIy4allHBIX mporeccoB. Q-00yueHue U ero BapHaluu.

MapkoBCkHii Tporiecc MpuHATHA pemeHnil. OnTuMu3anuonHas (opManuzanus. J[BOHCTBEHHOCTD
denxens-Pokadennapa.

Deep Q-Network (DQN) u ero MoguduKauy.

Distributional RL. Categorical DQN (c51), Quantile Regression DQN (QR-DQN).
AHanm3 cI0KHOCTH anroputMa Q-oOyueHws.

3. Policy gradient-nosixox ¢ HaTypaJbHBIM TPAJUEHTOM H CXEMBbI «aKTEP-KPUTHK.

BHyTpeHHsIs1 MOTHBALIUS JIJISl KCCIIEIOBAHUS CPEJIBI.

[Monxon Advantage Actor-Critic (A2C).

OnenuBanue no metogy REINFORCE.

Trust-Region Policy Optimization (TRPO).

Generalized Advantage Estimation (GAE). Proximal Policy Optimization (PPO).

Metonet Buzma Natural Policy Gradient ¢ »HTponmiiHOW perynaspusanueil, ux TIoOambHAas
CXOZMMOCTb.

4. 3a/:[aq1/1 HCMPCPBIBHOI'O YIIPABJICHUA U UMUTAIIMOHHOC O6y‘ICHI/I€.

HenpepsiBHOE ynpaBiieHue.

HUmuraunonnoe obyuenue. O6paTHoe 00ydeHue ¢ NOAKPEIICHUEM.
Monte Carlo Tree Search. AlphaZero, MuZero.

Linear Quadratic Regulator (LQR). Model-based RL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMOM AJIsl OCYIeCTBJICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

1. Python nnst cnoxXHBIX 3a71a4: HayKa O JaHHBIX ¥ MalinHHOe oOy4yenue, Python data science
handbook. Essential tools for working with data, Dnexrponnast Bepcus nmedarHor myOauKauu / . —
Canxkr-IlerepOypr, I[Tutep, 2018

JlomonHuTenpHAs IUTEpaTypa
1. I'my6okoe obyuenue / 5. 'yndennoy, . benmxuo, A. Kypsmis . — Mocksa, JIMK Ilpecc, 2018.—
URL: https://e.lanbook.com/book/107901 (mara obpamienus: 29.01.2021). - [Tonusrii Texet (Pesxum
noctyna : u3 cett MOTU / YnaneHHbIi 10CTY)



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

http://www.machinelearning.ru — npogeccruoHaIbHBIH HHPOPMAITUOHHO-aHAIUTHYECKHI pecypc,
MOCBSIICHHBII MAIIMHHOMY OOY4eHHIO, PACIIO3HABAHUIO 00Pa30B M HHTEIUICKTYaJIbHOMY aHAIIU3Y
JaHHBIX.

http://shad.yandex.ru — caiiT mkoJbl aHaNU3a JaHHBIX SHIEKCa.

https://openai.com/blog/

https://lilianweng.github.io/posts/

https://distill.pub/

https://hackernoon.com/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

http://www.machinelearning.ru — npogeccruoHaIbHBIH HHPOPMAITMOHHO-aHAIUTHYECKHI pecypc,
MOCBSIICHHBII MAIIMHHOMY O0Y4eHHIO, PACIIO3HABAHUIO 00Pa30B M HHTEIUICKTYaJIbHOMY aHAIIU3Y
JaHHBIX.

http://shad.yandex.ru — caiiT mkoJbl aHaU3a JaHHBIX SHIEKCA.

https://openai.com/blog/

https://lilianweng.github.io/posts/

https://distill.pub/

https://hackernoon.com/

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIINHBI (MO)_Iy.Tlﬂ)

Crynent, usyyaromuii kypc "OOydeHue ¢ MomkpersieHHeM", JOJKeH C OJHOW CTOPOHBI, OBJIaleTh
OONIMM MTOHATUHHBIM amIapaTtoM, a ¢ JIPYroi CTOPOHBI, JOJDKEH HAYYUThCS IPUMEHSTh TEOPETUIECKHIE
3HaHUS Ha IPAKTUKE.

B pesynbrare u3ydeHWs IUCLHUIUIMHBI CTYAEHT JOJDKEH 3HAaTh OCHOBHBIE OIIPENEIECHMs, HMOHATHA,
AKCHOMBI, METOJIbI IOKA3aTENbCTB.

VYeneniHoe ocBoeHue Kypca TpeOyeT HanpsHKEHHOM caMOCTOATENIbHOM paboThl cTyaeHTa. B nporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIEHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

— YTEHUE U KOHCIICKTHPOBAHNE PEKOMEH/IOBAHHOM JIUTEPATYPHI,

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4dyHOW JHTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYCHHBIX IS CAMOCTOATEIBFHOTO — M3Y4eHHUS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— MOJTOTOBKY K AK3aMEHY.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENBHOW paboTOl CTylaeHTa ocymiecTBisieTcss B (opme
WHJIMBUYaJIbHBIX KOHCYIIBTALIUH.

[TokazareneM BIaJeHUsI MaTepUaIOM CIYXKHT YMEHHE pemarh 3amadd. Jins ¢popMupoBaHUS yMEHUS
INPUMEHATh TEOPETHUYECKHE 3HAHUS Ha MPAKTHKE CTYJCHTY HEOOXOIMMO pelarh Kak MOXHO OoJbIe
3amad. [Ipu pemeHny 3a1a4 Kaxa0e qeicTBIEe HEOOXOAMMO apryMEHTHUPOBAaTh, CChUIAsICh HA U3BECTHBIC
TEOPETUUECKUE CBEICHHUS.

BaxHo 10OWTHCS MOHMMAHUS W3y4aeMOro Marepuana, a He MEXaHHYECKOro ero 3arnoMuHaHus. [Ipu
3aTPYIHEHUU H3Y4YEeHHS OTIENbHBIX TEM, BOIIPOCOB, CJIEAYyeT OOpamiarbesi 3a KOHCYIbTAlUAMH K
JIEKTOPY WJIH MPENOAaBaTeNI0, BEAyIIEeMy MPAKTHUSCKUE 3aHATHS.

Jluteparypa 1151 caMOCTOSTENTBHON paOOTHI:

1. Ivanov S. Reinforcement Learning Textbook //arXiv preprint arXiv:2201.09746. — 2022.
2. Gasnikov A. et al. Lecture Notes on Stochastic Processes //arXiv preprint arXiv:1907.01060. — 2019.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxiagnas MmareMaruka U HHQOpMaTrKa

Nnpo¢uJIb NOATOTOBKH: [Ipuxnagnas MmareMaruka U HHQOpMaTrKa
Oustex-mkona [Ipuknagnoit Maremaruku u Uapopmatiku
kageapa MaTeMaTHUYECKUX OCHOB YIPABJICHUS

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3zpaGoTunk: H.E. Onun, accucteHt



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 CriocobGeH pemiarh akTyallbHbIC 3aa49H
($yHIaMEHTaIbHOHN U NPUKIIAJAHON MaTeMaTHKH

OIIK-1.1 3gaeT W cmocoOeH — HCIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS ¥ HOBBIC HAy4YHBIC MPUHIMITEI U METOJbI
WCCIIEeOBaHUN B 007acTH TPUKIAAHOW MaTeMAaTUKH W
nH(POPMATUKN

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIENOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
MPHUKIAIHON MaTeMaTHKH W MH(QOPMATHKH W CIIOCOOCH WX
OPUMEHATh MpPU PpEHIeHWH 3agad  [po¢eCCHOHANBHOM
JEeSITeIbHOCTU

[1K-3 Bnageet HaBbIKaMU y4acTHs B HAy4HBIX
TMCKYCCHSIX, BBICTYTUICHHUS C COOOILEHUSIMH U
JOKJIaJaMH1, YCTHOTO, TUCbMEHHOTO U
BHUPTYaJILHOTO (pa3MelcHHE B
MH(OPMALIMOHHBIX CETAX) Xapakrepa,
MPEICTABICHHUS MAaTePHaOB COOCTBEHHBIX
HCCIIeJOBAaHUN, TIPOBEACHUS KOPPEKTYPHI,
penaktupoBanus, peepupoBanus padoT

[IK-3.1 3Haer OCHOBBI BeJEHUS HAYYHAHCKYCCHUU H
(hOpMBI YCTHOTO HAYYHOTO BBICKA3bIBAHUS

[IK-3.2 VYmeer BecTH KOPPEKTHYIO AHUCKYCCHIO B 00JacTu
MH(POPMAMOHHO-KOMMYHUKAIIUOHHBIX ~ TEXHOJIOIMU U
WH(POPMALIMOHHBIX CHUCTEM, 3aJaBaTh BOIPOCHI U OTBEYAThH
Ha [TOCTaBJIEHHbIE BONIPOCHI II0 TEME HAy4YHOU paboThI

[IK-3.3 NmMeer mpakTHUYECKHUOMBIT y4acTHUs B HAayYHBIX
CTyICHYECKUX KOH(PEPEHIMUSAX, OYHBIX, BUPTYaJIbHbIX,
320UHBIX OOCYXKJIEHUSX Hay4YHbIX MpoOlieM B o001acTu
MH(OPMAIIMOHHBIX TEXHOJIOTUH

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIBTATC U3YUCHUA TUCHUILIJIMHBI <(O6yLICHI/Ie C IMOAKPCILIICHUCM) O6y‘laIOH_II/II>'IC$[ JOJIKCH:

3HAThb:

(dyHaaMeHTaNbHbIC TOHATHS, 3aKOHBI, © MeToIbl Ocll;
MOHATHSI, AKCHUOMBI, METOJIbI JI0OKA3aTeJIbCTB W JIOKA3aTEeIbCTBA OCHOBHBIX TEOPEM B pazieiax,

BXOISIIMX B 0A30BYIO 4aCTh ITHKJIIA;

OCHOBHBIC CBOMCTBA COOTBETCTBYIOIINX MAaTEMAaTHIECKUX OOBEKTOB;
aHAJIMTHYECKHE U YUCIICHHbIE MTOAXOABI M METO/bI JIJISl pelIeHHs TUITOBBIX MpHUKiIaaHbixX 3a1ad Ocll.

yMeThb:
HOHSTH OCTABIICHHYIO 3a/1a4Yy;

UCTIOJIB30BaTh CBOM 3HAHUS JIJISl pelIeHus] PyHAaMEHTAIBHBIX U MpUKIaAHbIX 3a1a4 Ocll;
OLICHUBATh KOPPEKTHOCTh IOCTAHOBOK 3a/1a4;
CTPOTO J0Ka3bIBaTh WM OMPOBEPraTh YTBEPIKICHUE;
CaMOCTOSITEIPHO HAXOJWTHh AJITOPUTMBI PEIICHHS 3a7ad, B TOM YHCIE W HECTaHIAPTHBIX, H

MIPOBOAUTDH UX aHAJIU3,

CaMOCTOATCIIbHO BUACTD CIICACTBUS IMOJYUCHHBIX PE3YJIbTATOB.

BJIaJeTh:




HaBBIKaMU OCBOCHHMsI 00JbIoro oobema nHopmanmn u pemrenus 3anad Ocll;

HaBBIKAMHU CaMOCTOSITEIIEHOW PabOThl 1 OCBOCHUS HOBBIX JIUCITUILINH;

KyJbTYpOW IMOCTAHOBKH, aHAIW3a M PEHICHUS MaTeMaTHYCCKUX W MPHUKIAIHBIX 3a7a4, TPEOYIOIUX
JUTSL CBOETO PEILIEHUS UCTIOIh30BaHMU MaTeMaTHUECKUX Moaxo10B 1 MeTonoB Ocll;

MPEIMETHBIM SI3LIKOM WM HaBBIKAMHA TPaMOTHOTO OIMCAaHWS PEIICHUs 33Jlad U TPEACTABICHUS
MIOJTy9€HHBIX PEe3yIbTaTOB.

3. IlepeyeHb THNOBBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHATUS 110 TEME IPOIIOTO 3aHATHS.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

1. Kpocc-aHTponuiiHblil MeTos B 001eM Buje. Ero npuMeHeHue Ui petieHus 3a1ad ONTUMU3AIUN 1
3a/1a4 00yYEHUs C TIOAKPETICHUEM.

2. YpaBuenwus bennmana st Gyaknuii neHnoctu. Anroputmel Policy/Value Iteration.

3. Tabauunsie metoasr: MonTe-Kapno, Q-learning, Sarsa.

4. Ausroputm DQN u ero momudukanuu: Double DQN, mpuoputesupoBaHHbiii Oydep, mysabHas
apXUTEKTYypa, IIyMHBIE CETH, MHOTOIIAaroBbiii DQN, maMsTb.

5. Distributional-nogaxox B RL. Anroputmst ¢51 u QR-DQN.

6. ITonxon Policy gradient. Anroputmbr Reinforce u A2C.

7. Meron Trust-Region Policy Optimization (TRPO), ero Teopernueckoe 060cHOBaHHE.

8. Bias-variance trade-off B o0ydenun ¢ noakperuiennem. Onenka GAE. Anroputm Proximal Policy
Optimization (PPO).

9. JlerepmuHUpOBaHHBIN rpaaueHT 1o moiutuke. Off-policy anroputmsl Ui 3a1a4 HENPEPHIBHOTO
ynpasienus: DDPG, Twin Delayed DDPG (TD3).

10. OOy4eHue c MOJKpEIJIeHHEM ¢ jodaBieHrueM sHTponun. Anroputm Soft Actor-Critic.

11. Nmuranmonnoe obyuenue u obparHoe oOyueHue ¢ moukperuieHuem. Cxema Guided Cost
Learning. ['eneparuBHO-cocTsA3aTebHOE UMUTAIMOHHOE 00yueHue (GAIL).

12. 3anaua MHOropykux OanmutoB, UCB-Oanautel. BHYTpeHHAS MOTHBAUMA: AUCTHILIISLIMS
ciydaiinoli cetn (RND) u BHyTpeHHuU# Monyib mooomnsircTBa (ICM).

13. Monte Carlo Tree Search B o6mem Bune. Metonst AlphaZero u MuZero.
14.  JlunHelHO-KBapaTHUHBIA PETYISATOP U ero urepatuBHas Bepcus. O6mas cxema Model-based RL.

[IpumMepsl 3K3aMEHAITMOHHBIX OUIIETOB
Buner Nel

1. Kpocc-auTponuiiablii metox B obuieM Buze. Ero npuMenenue muist pemeHns 3aad ONTUMHU3ANN U
3a1a4 00y4eHUs ¢ IOAKPEIVICHUEM.

2. JluHelHO-KBaApaTUIHBIN PETYISATOp U ero ureparuBHas Bepcusi. O6mas cxema Model-based RL.
buer Ne2

1. Anroputm DQN u ero momudukamuu: Double DQN, npuoputesupoBannbiii Oydep, nysnbHas
apXUTEKTYypa, IIyMHBIE CETH, MHOTOIIAaroBbiii DQN, maMsTh.

2. OOyueHwue ¢ MOAKpEIIEHHEM ¢ o0aBneHneM HTponuu. AinroputM Soft Actor-Critic.

Kpurepun onennBanus
- omenka «ommuuHo  (10)»  BeIcTaBisieTCs  CTYACGHTY,  IIOKa3aBIIEMYy  BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3aJ]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH;



- omeHka «orauuHo  (9)»  BeICTaBIsIeTCS  CTYJEHTY,  IIOKa3aBIIEMY  BCECTOPOHHHE,
CUCTeMaTH3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOU MPOTrpaMMBbl JUCITUTUIMHEI U YMEHHE IPUMEHSITH UX
Ha TPaKTHKE NP PEIICHWH KOHKPETHBIX 3ajad, CBOOOTHOE W MpaBWIIbLHOE 00OOCHOBAaHUE MPHUHSATHIX
pELICHUI;

- omneHka  «omm4yHO  (8)»  BBICTaBISETCS  CTYACHTY,  IIOKAa3aBIIEMY  BCECTOPOHHHE
CUCTeMaTU3UPOBaHHbBIC, NIYOOKHE 3HAHUS YIEOHOM MPOTrpaMMBbl TUCITUTUIMHEI B YMEHHE IPUMEHSTh UX
Ha MPaKTHUKE MPH PEIICHUH KOHKPETHBIX 3aj1a4, U TPaBUIBHOE 000CHOBAaHUE MPUHSTHIX PEHICHUN;

- oneHka «xoporio (7)» BBICTABISETCS CTYJEHTY, €CIM OH TBEPAO 3HAET MarepHasl, TPaMOTHO H II0
CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHITh MOyYeHHbIe 3HaHUS Ha MPaKTHKE, HO JOIMYyCKAeT B OTBETE
WJIU B PEIICHUH 33/1a4 HEKOTOPhIE HETOYHOCTH;

- OIIEHKa «XOpoIlIo (6)» BBICTABISETCS CTYIEHTY, €CJIM OH 3HAET MaTepHall, TPaMOTHO U IO CYIIECTBY
M3JIaraeT ero, yMeeT NPHUMEHSTH IOJIYYCHHBIE 3HAHUS Ha MPaKTHKE, HO JIOMYCKAeT B OTBETE WJIU B
peIIeHnH 3a/1a4 HEKOTOPbIE HETOUHOCTH;

- OIIEHKa «XOpomIo (5)» BBICTABISETCS CTYACHTY, €CIIM OH 3HACT MaTepHall, U MO CYIIECTBY M3JIaraet
€ro, yMeeT MPUMEHATh MOJTy4YeHHbIE 3HAHWS Ha MPaKTHUKe, HO JOMYCKAaeT B OTBETE WM B PEIICHUU
3aJ1a4 HEKOTOPhIe HETOUHOCTH,

- OIICHKAa «YJOBIETBOPUTEIHHO (4)» BBICTABISIETCS CTYIEHTY, ITOKa3aBmieMy (hparMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HAHWHA, HEJ0CTATOYHO NpPaBUIIbHBIE (DOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapyIIeHUS JIOTUYECKOW TTOCIIE0BATEIPHOCTH B U3JI0KEHHH MTPOTPaMMHOTO MaTepHasa, HO MpU 3TOM
OH BIQJICET OCHOBHBIMH pa3lielaMd YYeOHOH NpOTrpaMMbl, HEOOXOJMMBIMH JJIsl JalbHEHIIETOo
0o0y4YeHUs: ¥ MOXKET MIPUMEHSTH MOTYYSHHBIC 3HAHUS 10 00pa3Ily B CTAaHAAPTHOU CUTYaIlNU;

- OIEHKA «YJIOBJIECTBOPUTENHHO (3)» BBICTABISETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIN,
pPa3pO3HEHHBIA XapaKTep 3HAHWN, HEIOCTATOYHO IPABUIbHBIC (HOPMYTUPOBKH O0a30BBIX MOHSTHH,
HapyUIeHHs JIOTUYECKOW MOCIIeIOBATEIHHOCTH B U3JI0OKEHUH MPOrPaMMHOI0 MaTepHalia, HO IpU 3TOM
OH BIajzeeT (parMeHTapHO OCHOBHBIMU pa3/ellaMH Y4YeOHON mNporpaMMBbl, HEOOXOJUMBIMH IS
JanbHeimero o0ydeHHss W MOXET TPUMEHSTHh MOJYYCHHbIE 3HAHUS MO o0pa3lly B CTaHAapTHOM
CUTYyaIluH;

- OIIEHKA «HEYIOBJIETBOPHUTEIHHO (2)» BBICTABISIETCS CTYIACHTY, KOTOPBIA HE 3HAET OONBIINECH 4YacTh
OCHOBHOTO COJIEp)KaHUsl Y4eOHOW TMpOrpaMMbl JUCIHIUIMHBI, JIOMyCKaeT TIpyOble OINMOKH B
(hopMynmupOBKaxX OCHOBHBIX IMOHSATUH JUCIUTLINHBI U HE YMEET HCIIOIB30BATh MOMyUYCHHBIC 3HAHUS TIPU
pEIIeHNH TUTIOBBIX MPAaKTUYECKHUX 3a]1a4;

- OLICHKa «HEYJAOBJIETBOPUTENLHO (1)» BBICTABISETCS CTYJCHTY, KOTOpPBIM HE 3HAET (OPMYIUPOBOK
OCHOBHBIX TOHSTUHN TUCIUTIINHBL.

5. MeTonuueckne MaTepuaJIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpemst mpoBesieHust 3k3aMeHa 00yd4aroliuecss MOTYT TOJb30BaThCsl MPOTPaMMON JUCIUIUIAHEL, a
TAKXE CIPABOYHOM JIUTEPATYPOM, BEIUUCIUTEIbHON TEXHUKOU, KOHCIIEKTaMU JICKLIUM.

DK3aMeH OpOBOAUTCA IMYTEM OpraHu3alviv CIHCHHUAJIBHOI'O OIIpoCa, MpOBOAMMOIO B YCTHOI>'I (bopMe.



