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1. llesu u 3212494 AU CIUILIHHBI

Hemn pucuuruiuuel: 1. @opMupOBaHUE y CTYAEHTOB CUCTEMATU3UPOBAHHBIX 3HAHUN O
(dbyHIaMEHTABHBIX PUHIIAIIAX U METOAaX OOy4eHHs C MOAKpEIUIeHreM. 2. PazpuTue
MPaKTUYECKUX HABBIKOB pealiu3allii U MpUMEHEHUs aliroputMoB RL 115 pemenus
NpUKIIAIHBIX 3a7a4. 3. [TonroroBka K caMOCTOATENIbHOM paboTe C COBPEMEHHBIMU
dbpeliMBOpKaMu U UCCIEA0BAaTEIbCKUMH MeTojaMu B oonactu RL. 3amaun kypea: 1.
OcBouTh MaTeMaTuyeCcKrue OCHOBBI 00yueHus ¢ noakpemienueMm (MDP, ypapuenue
bennMana). 2. I3y4uTh 0OCHOBHBIE KJIACCHI alTOPUTMOB RL: MeTOABI BpeMEHHBIX
paszHocrei, Q-o0yueHue, noauTuyeckue rpaaueHtsl. 3. CPopMupoBaTh MOHUMAHUE
apxutektyp ryookoro RL (DQN, Aktop-Kputuk). 4. [Ipnobpectu HaBbIKU
IIPOEKTUPOBaHKs U TecTupoBanus RL-cucrem. 5. Hayuntbcsa aHanu3upoBars u
UHTEPIPETUPOBATH pe3yabTarhl o0yueHus RL-arentoB. 6. OCBOUTH MPaKTHUECKOE
npumeHeHue RL-6ubmmorek u mHCTpyMEeHTOB. 7. BripaboTarh CiOCOOHOCTH KPUTHUECKHU
OIICHMBATh OIPAHUYEHUS U MEPCIEKTUBBI MeTO0B RL.

Kparkoe cogepxxaHue IuCHUIIIMHBI

Kypc nocesien uzyueHuto GyHIaMeHTalIbHbIX TPUHIIUIIOB U COBPEMEHHBIX METO/IOB
00y4eHHUsI ¢ MOJIKPEIUICHHEM — KJIIOUE€BOT'0 HAIIPaBJIEHUsI HCKYCCTBEHHOTO MHTEJIEKTa. B
paMKax Kypca paccCMaTpHBAaIOTCs MaTEMaTHYECKUE OCHOBBI MAPKOBCKUX MPOLECCOB
OPUHATHUS PELICHNU, ypaBHEHUS beiMaHa, a Takke OCHOBHBIE KJIACCHI aJITOPUTMOB: OT
KJIACCUYECKHX METOJI0OB BPEMEHHBIX pazHocTel u Q-o0yueHus 10 nryOoKHux
HerpoceteBbix apxutekryp (DQN, Aktop-Kputuk). Ocoboe BHUMaHue yaensieTcs
IPAKTUYECKUM aCIEeKTaM: IPOEKTUPOBAHUIO CUCTEM BO3HArpaXkaeHus, padore ¢
CUMYJISITOpaMHU, 0COOEHHOCTSIM 00y4eHHUsI B pealibHbIX 3a7a4axX. CTyIeHThI OCBOSIT
nomynsipabie GpperiMBOpKU U OUOIHOTEKH 1S peanu3anuu RL-anroputMoB, Haydarcs
aHaJIM3UPOBATh MOBEJICHUE ar€HTOB U ONITUMU3UPOBATH TUIieprapaMeTpsl Moaenei. Kypc
BKJIFOYAET BBIMIOJHEHUE JJA0OPATOPHBIX PA0OT C MOCTENEHHBIM YCIOXKHEHUEM — OT
pEIIeHHS KJIACCUYECKUX OKPYKEHHH 10 co3Manus coOCTBeHHbIX RL-cuctem.

2. Komnerenuum o0y4yaromerocsi, (popMupyemMblie B pe3yJibTare 0CBOCHHA
AUCHUNIMHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OIT BO (kommieTeHIIun) 00ydYeHHUS 110 AUCITUTUTHHE

3uaet: - [U-1, ITY] ocHoBHBIE Kiacchl RL-
anroputmoB: Q-o0yuenue, SARSA, Policy Gradient
U JIp., UX JIOCTOMHCTBA M HEJJOCTATKH

Ymeer: - [U-1, [1Y] agantupoBath cTaHIapTHBIE
RL-anropuT™Mbl K yCIOBUSM 33/1a4U, TPOBOJIUTH
ANMPOKCUMAIINIO (PYHKIIMU [IEHHOCTH areHTa, B TOM
YHClie C TIOMOIIBIO CTPATErHU

MMeer npaktnueckuit onsIT: - [U-1, ITY]
pa3pabOTKH aAaNTUBHOTO areHTa

I1K-22 [ML-6] Crioco6eH NpuMeHsTh alrOpUTMbI
00y4eHUs C MOIKPEIIEHUEM

3uaert: - [U-1, BY] anropurmsl o0yuenus ¢
nonkperuienueM (Q Learning, SARSA u np.;.
TMTHAMUYECKOE MPOTPaMMHUPOBAHUE; METOIBI
MomnTe-Kapino; npuniun o0yyeHus Ha OCHOBE
BPEMEHHBIX pa3Inuui

Ymeer: - [U-2, BY | npuMeHsITh MapKOBCKHE

IT1K-24 [FC-3] Cnocoben nmpoBoauTh GPOHTHPHBIE
WCCJICIOBAHUS B 00J1aCTH yTIPABJICHHUSI, PEIICHUS,
areHTHBIX U MYJbTHATCHTHBIX CHCTEM




MPOLIECCHI TPUHATHSI PEIIEHUN 1J11 MOJEIMPOBAHUS
cpe B 00y4eHHH C NMOJKPETIICHUEM

MMeer npaktuueckuii onsIT: - [U-1, BY]
NPUMEHEHHUS AITOPUTMOB 00yUEHHUS C

[MOAKPCIICHUCM JJId PCHICHUS IMPAKTUICCKUX 3a/iav

3. Mecro nucuunimnnbl B ctpykrype OII BO

[TepeueHp npeanIecTBYOMUX JUCIUIUINH,
BUJIOB pabOT yueOHOro MmjiaHa

[lepeueHs moCIEAYIONINX AUCIUTLINH,
BUJIOB paboT

[ myOokue HeHpOHHBIE CEeTH

[IpoekTHO-HUCCIIe0BaTENbCKUI CEMHUHAP,
[Tpou3BoACTBEHHAS MTPAKTHKA (TIPEATUTLIIOMHAs,

CTaXMpOBKa) (8 cemecTp)

Tpe6OBaHI/I$I K «BXOJAHBIM)» 3HAHHUAM, YMCHHAM, HAaBbIKaM CTYJICHTA, HGO6XOI[I/IMI)IM
IIp1 OCBOCHHUHU I[ElHHOﬁ JAUCHUITIINHBI 1 HpI/IO6peTeHHLIM B PC3YyJIbTAaTC OCBOCHUA

NpCAMICCTBYIOINUX JUCIHUILINH:

Jucrumimaa

TpeboBanus

[my0okue HEHpOHHBIE CETH

3naet: -[U-2, [1Y] cTranmapTHbIe METPUKH OLICHKU
kayectBa (accuracy, F1, ROC-AUC), -[U-1, ITVY]
TD-metonsr u Metoasl MonTte-Kapio mist oOyuenus
areHra, -[M-1, ITY] npuHumn u anroputmsl
rpaJueHTHOrO cirycka Ymeer: -[1-2, [1V]
WCIIOIb30BaTh CTAHIAPTHBIC METPUKHU OLIEHKH
kadecTBa (accuracy, F1, ROC-AUC) u
COIMOCTAaBIATH 0a30BbIE MOACTU MEXKIY co00H, -[ -
1, ITY] 3amaBaTh 1enb areHTa ¢ IOMOIIBIO HOJIHOTO
BO3HATPAXKICHUS, BO3HATPAXKICHUS C
obOecrieHeHueM, JaMOaa-goxona, -[M-1, ITV]
MPUMEHSTH PETYISPU3AIMIO U IPOPEIKUBAHHKE;
BbIOMpATh pa3Mep Makera AJisi CTOXaCTUYECKOro
rpagueHTHOro cycka[l-2, bY | npumeHsTsb
OCHOBHBIEC apXUTEKTYPHI TITYOOKOTO 00y4eHHS
(VGG, ResNet), -[1-1, BY] npoBoauts
AnMpOKCUMAIIMIO PYHKIIUK HEHHOCTH areHTa ¢
MOMOIIbIO ITyOOKHX HEWPOHHBIX CETei;
[pean30BOBaTh MOUCK M0 JIepeBy METOA0M MoHTe-
Kapno Umeer npaktuueckuii onsit: -[U1-1, ITV]
Hcnoib3oBaHua TD-MeTonoB 1 MeTo10B MoHTe-
Kapno st o0yuenus arenra, -[U-1, [1Y] Beibopa u
3aJlaHusI CKOPOCTH O00y4YeHUs U (YHKIIUU TTOTEPh B
3aBUCHMOCTH OT 33Jlaud U Habopa AaHHBIX, -[1-2,
bY ] cozmanus areHTHOM CUCTEMBI C TIOMOIIBIO
[TyOOKUX HEHPOHHBIX CeTel Ha OCHOBE O0y4EHUS C

[MOAKPCIINICHUEM

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmas TpyaI0eMKOCTh JUCIUIUIMHBI cocTaBisaeT 3 3.¢e., 108 4., 72,5 4. KOHTaKTHOM

paboTHI




Pacnpeznenenue no cemectpam
N Bcero B Jacax
Brn yuenoti padoret 4acoB Homep cemectpa
7
OO6mmas Tpya0EMKOCTh AUCIIUTLITMHBI 108 108
Ayoumopnvie 3aHAmMUsA: 64 64
Jlexumu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMUHAPBI U (UJIM) APYTHE BUIBI 0 0
ayuTOpHbIX 3aHsaTHi (I13)
JlaGoparopHble paboTsI (JIP) 32 32
Camocmosmenvuas paboma (CPC) 35,5 35,5
CryneHueckuii HayyHbI CEMMHAP MO0 MYJIBTHATCHTHOMY 75 75
00y4EHHIO C MOAKPEIIICHUEM
IlonroToBka K sK3aMeHY 10,5 10.5
KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 8,5 8,5
Bu koHTpoIIs (3aueT, 1ud.3aueT, SK3aMeH ) - HK3aMEH

5. Conep:kaHue QMCUUIIMHBI

O0beM ayIUTOPHBIX 3aHITHH 1O BUJIaM
pasjzt.gena HanmenoBanue pa3nenoB IUCLHUIUIMHBI B gacax
Bcero JI I13 JIP
1 Benenue B 00y4eHHe ¢ TOAKPETIIEHUEM 4 2 0 2
2 |MapKoBCKHE MPOIECCHl MPUHATHS PEIICHUI 6 4 0 2
3 |[luHaMH4ecKoe MporpaMMHUPOBAHUE 4 2 0 2
4  [Metoasl Monte-Kapio 4 2 0 2
5 |Bpemenssle pazHocTu U Q-00yueHue 10 4 0 6
6 AnmpokcuMaris GyHKIHA U riTy0okoe o0ydeHue ¢ 10 4 0 6
MOJKPEIUICHUEM
7 ['pagueHT MOJINTUKHA U METOABI IPSIMOTO ITOUCKA 10 0 6
CTpaTeruu
8  |I[IponBHHYTBIE TEMBI U COBPEMEHHBIE METObI 10 6 0 4
9  |MHxeHepust OKpY)KEHUIN U MPAKTUUECKUE ACTIEKTHI 6 4 0 2
5.1. Jlekuun
Ne Ne Kox-
rexuuulpasena HaumeHoBaHMe MM KpaTKOe COAEpKaHUE JIEKIIMOHHOTO 3aHATUS BO
4acoB
1 1  |BBenenue B oOyuenue ¢ nojgkperuienueM. KiroueBbie nousatus. [Ipumeps! 3a1a4 2
2 2 |®opmanu3zanus 3a1a4u Kak MapKOBCKOTO MpoIiecca MPUHATHS PEIICHUH. 2
3 2 |®yHKIMA HEHHOCTU. YpaBHeHue bemiMana. 2
4 3 ﬂHHaMqucxoe POrpaMMUpPOBAHKE: Wrepanus o neHHocTH. Anroputmsl Policy ’
Iteration u Value Iteration.
5 4 [Metoasl MonTe-Kapno 15 npeckazanus HEHHOCTH U YIIPABICHHUS 2
6 5 |Meronsl BpeMeHHBIX pa3HocTel: TD-o0yuenne u SARSA. 2
7 5 |Aaroputm Q-Learning. CpaBHEHHE METOJIOB U YCIIOBHUS CXOAUMOCTH. 2
3 6 AnmpokcuMarys pyHKIMY HeHHOCTH. JInHeiiHbIe 1 HeTMHEeWHbIe ’
ANIPOKCUMATOPBI.
9 6  [['myOGokue Q-ceTu: apXUTEKTypa, aJITOPUTM OOYUIEHUS U TIPOOIIEMBI. 2




10 7 [TapameTpu3zanus MOIUTHKH. Teopema o MOIUTHYECKOM TpaiueHTe. AJTOPUTM )
REINFORCE.
11 7 |AKTOpP-KPUTHK METO/ABI. APXUTEKTYpa U BApUAHThI peain3aiii. 2
12 8  |[IponBuHyTbIe MeTOIBI HccheaoBanus. OOpaTHOE 00yUeHHUE C TOAKPEIIIICHUEM. 2
13 8  [MMurammonnoe oOydenue. MynsTuareHTHOE 00ydeHHUE C OAKPEIUICHUEM. 2
14 8  |Uepapxuueckoe 00ydeHHUE C MOAKPEIIICHHEM. 2
15 9  |MHxeHepust OKpYKEHUI: IPOEKTUPOBAHUE COCTOSHUMN, IEUCTBUN U HArpabl. 2
16 9  [[IpakTHuecKue acleKThl: CUMYIISTOPBI, IEPEHOC MOJIeNel, 0030p (ppeiMBOPKOB. 2
5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI
He npenycmorpenst
5.3. JIaboparopHbie padoThI
Ne Ne y Kox-
HaumeHnoBaHue WK KpaTKoe cofiepkaHue 1a0opaTopHoi paboThI BO
3aHATUApa3eNa] HACOR
1 1 3HAKOMCTBO CO cpeioit paspabotku u oubimorekamu RL. [Tpocreiimmas areHT- )
cpena.
2 2  |Peammzanus u ucciaenosanue Multi-Armed Bandit. 2
3 3 |Pemenne GridWorld ¢ moMoIpro TMHAMUYECKOTO TPOTrPAaMMHUPOBAHHS. 2
4 4 |Peanumzanms metomgoB MonTe-Kapno s urpst Blackjack. 2
5 5  |Peanusanus u cpaBHeHHE anroputMoB TD-o0yuenus u SARSA. 2
6 5 [Peammszamms u sxcriepuMenTsl ¢ Q-Learning B cpene FrozenLake. 2
7 5  [MccnenoBanue BIMSIHMA THIIEpIIapaMeTpoB Ha cxoqumocTs Q-Learning. 2
8 6  [Peammzarms annpoxkcuMaru Q-QpyHKIMH € TOMOIIBIO JTUHEHHONW MOEIIH. 2
9 6 [Pa3pabotka u o0yuenue Deep Q-Network (DQN) mis urpst CartPole. 4
10 7  |Peanmmszanus anroputma Policy Gradient (REINFORCE). 2
11 7  |Peanmmsanus apxutekTypbl AkTop-Kputuk (Actor-Critic). 4
12 8  |Pemenue 3amaun u3 00IACTH UTP C TTOMOIIBIO TPOABUHYTHIX METOJIOB. 4
13 9 WuTerparus oOy4eHHON MOJICITH B TECTOBOE OKPY)KEHHUE U (DHHATTEHOE >
TECTUPOBAHUE.
5.4. CamocrosiTesibHAasi padoTa CTyIeHTAa
Bemonnenne CPC
Crucok murepaTypsl (C yKa3aHHEM Kon-
ITogsunx CPC pas3zenos, ras, CTpaHull) / ccbuika Ha  (CemecTp| BO
pecypc JacoB
1. Li Z. et al. A Comprehensive Review of
Multi-Agent Reinforcement Learning in
Video Games // IEEE Trans. Games. 2025. P.
1-21. DOI:10.1109/TG.2025.3588809. 2. Hu
. . K. et al. An overview: Attention mechanisms
CryneHueckuii HayuyHBIH CEeMHHAP I10 . . . .
MyJTBTHATEHTHOMY 0By YCHHIO C in multl—agent' reinforcement learning // 7 75
G — Neurocomputing. 2024. Vol. 598. P. 128015.
DOI:10.1016/J.NEUCOM.2024.128015. 3.
Sun C., Huang S., Pompili D. LLM-based
Multi-Agent Reinforcement Learning:
Current and Future Directions //
arXiv:2405.11106 [cs.MA]. 2024.




DOI:10.48550/arXiv.2405.11106.
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10,5

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHsI TEKYILero KOHTPOJIsl YCIIeBaeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTponb kauecTBa 0CBOECHUS 00pa30BaTEIbLHOM MPOrpaMMbl OCYIIECTBIISECTCS B
cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBON CUCTEME OIICHUBAHUS PE3YIbTATOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTposabHusie meponpusitusa (KM)

Ne | Ce-
KM|mectp

Bun
KOHTPOJIS

HazBanue
KOHTPOJILHOTO
MEPOIPUATHUS

Makc.

Bec Oain

[Topsimok HauuceHus 6aIIIOB

YVuu-
THIBA-

eTCs B
[TA

Texkymmii
KOHTPOJIb

KoHTposnbHbIi
onpoc 1

KoHTponbHBINH 0npoc 0(hOpMIICH B
BUJIE TeCcTa U3 3 BonpocoB. Kaxabii
MPaBUJIBHBIN OTBET OIleHUBAeTCs 1
OasoM. IIponomxuTensHOCTD TECTA 5
MUH.

3 Gayuta: JaHbI BEpHBIC OTBETHI HA BCE
BOMPOCHI TECTA.

2 Oaya: TaHbl BEpHBIE OTBETHI HA 2
BOMpOCa TeCTa.

1 Gayn: maH BepHBIH OTBET Ha 1 Bompoc
TecTa.

(0 GaIoB: BEPHBIE OTBETHI
OTCYTCTBYIOT

OK3aMCH

Texymui
KOHTPOJIb

KonTponbHsIii
ompoc 2

KoHTponbHBIH 0npoc 0(hOpMIIEH B
BUJIe TecTa U3 3 BorpocoB. Kaxabiii
MPaBWIbHBIN OTBET OIlEHUBaeTCA 1
6amiom. [IponomKkuTebHOCT TECTa 5
MUH.

3 Gayna: maHbI BEpHBIE OTBETHI HA BCE
BOIPOCHI TECTA.

2 Oajuta: JaHbl BEPHBIE OTBETHI HA 2
BOMpOCa TeCTa.

1 Gamt: naH BepHBIN OTBET Ha 1 Bompoc
TecTa.

(0 GasIoB: BEpHBIE OTBETHI
OTCYTCTBYIOT

OK3aMCH

Texymmii
KOHTPOJIb

KoHTponbHbIi
ompoc 3

KonTtposnbHbIii onpoc odopmiieH B
BUJIE T€CTA U3 3 BONpocoB. Kaxabii
MpaBUIbHBIN OTBET OllEHHUBaeTCA 1
6amnom. [IponomkuTenbHOCTD TECTa 5
MUH.

3 Gata: JaHbl BEpHBIE OTBETHI HA BCE
BOIPOCHI TECTA.

2 GaJuta: JaHbl BEpHBIE OTBETHI HA 2
BOMpOCa TECTA.

1 6amn: naH BepHbI 0TBET Ha 1 Bompoc
TecTa.

OK3aMCH|




(0 GasIoB: BEpHBIE OTBETHI
OTCYTCTBYIOT

Texyuuit
KOHTPOJIb

KonTponbHbIit
omnpoc 4

KonTtposnpHbIii onpoc oopmiieH B
BUJIE TeCTa U3 3 BONpocoB. Kaxabii
MpaBWJIbHBIN OTBET OIlEHUBaeTCA 1
6amtom. [IponomkuTenbHOCTD TECTa 5
MUH.

3 Gauta: JaHbl BEpHBIE OTBETHI Ha BCE
BOIPOCHI TECTA.

2 GaJuta: JaHbl BEpHBIE OTBETHI Ha 2
BOIMpOCa TeCTa.

1 6amn: naH BepHbI 0TBET Ha 1 Bompoc
TecTa.

(0 GasIoB: BEpHBIE OTBETHI
OTCYTCTBYIOT

DK3aMCH

Texyuuit
KOHTPOJIb

KonTponbHbIit
omnpoc 5

KoHTposnbHBI onpoc opopmiieH B
BUJIE TeCcTa U3 3 BorpocoB. Kaxabiii
MPaBUJIbHBIN OTBET OLICHUBAETCS 1
6amoM. [IpomomKUTensHOCTH TecTa 5
MUH.

3 Gana: JaHbl BEpPHBIE OTBETHI HA BCE
BOITPOCHI TECTA.

2 Ganna: JaHbl BEPHBIE OTBETHI HA 2
BOIIpOCa TECTa.

1 Gamn: maH BepHBIN OTBET Ha 1 BOMpoC
TecTa.

(0 GanyioB: BEpPHBIE OTBETHI
OTCYTCTBYIOT

OK3aMCH|

Texymmii
KOHTPOJIb

KonTponbHbIit
ornpoc 6

KoHTpObHBII onpoc 0opMIIeH B
BHJI€ TecTa U3 3 BompocoB. KaxkipIi
MpaBUJIBHBIN OTBET OlleHUBaeTcs 1
6amoM. [IponomkuTensHOCTh TecTa 5
MUH.

3 Gana: JaHbl BEpPHbBIE OTBETHI HA BCE
BOITPOCHI TECTA.

2 Ganna: JaHbl BEPHBIE OTBETHI HA 2
BOIIpOCa TeCTa.

1 Gay: maH BepHBIN OTBET Ha 1 Bompoc
TecTa.

(0 GanyioB: BEpPHBIE OTBETHI
OTCYTCTBYIOT

OK3aMCH|

JlaGoparopHas
pabora

JlaGoparopHas
pabora 1

* 5 Gamnos: [lonmHast peanuzanus,
QHAJIM3 Pe3yJbTaTOB, OTBETHI HA
BOTIPOCHI.

* 3-4 0ajuta: Peanmmzamnus Oe3 aHaimnza
NN HpOHYH_[CHBI OTBCTHI HA BOHpOCBI.
* 0-2 6amna: He BEITTOTHEHBI
KIIFOUEBBIC 3a1a4H.

OK3aMCH

JlaGopaTtopHas
pabora

JlaGopaTopHas
pabota 2

* 5 6amnos: [lonnas peanuzamnus 3+
QJITOPUTMOB, IITYOOKHI aHaIN3,
OTBETHI Ha BOIPOCHI

* 4 6anna: Peanmzanus 2 aropuTMOB C
HEOOJIBIINMHY OIIHOKAMU

* 3 0anna: PaboTtaeT ToJIbKO 0a30BEII

(GyHKIIHOHAT

ODK3aMCH




* 0-2 6amna: Kox He paboraer win
OTCYTCTBYET

JlaGopaTopHas
pabora

JlaGopaTopHas
pabota 3

* 5 6amnoB: [lonmHas peanuzarus 060X
QITOPUTMOB, aHAJIU3 CXOAUMOCTH,
BU3yaJIH3aIHs

* 4 Ganna: Peanu3zanust onHOTO
QITOpPUTMA C TIOJTHBIM aHATH30M

* 3 Oamna: Peanuzanus ¢ ommoOKkamu,
HO paboTarolias Ha MPOCTHIX CIyYasx

* 0-2 Ganna: ANropuTMBI HE pabOTaIOT
VJTH OTCYTCTBYET aHAJIH3

ODK3aMCH

10

JlabGoparopHas
pabota

JlabopartopHas
pabora 4

* 5 6amnos: Peanuzanus MC prediction
1 MC control, moaHbIi aHamu3
pe3yabTaToB

* 4 6anna: Peanuzanus MC prediction
C BU3yaJIn3aluen

* 3 6amna: Peanuzanus Tonpko cOopa
SIU30/10B 0€3 OLEHKU (QYHKINH
[IECHHOCTH

* 0-2 6amna: Kog e paboraet uinu
OTCYTCTBYET

OK3aMCH|

11

JlaGoparopHas
pabora

JlaGoparopHas
pabora 5

* 5 6ayos: [TomHast peanu3zarust 000ux
QJITOPUTMOB, CPAaBHUTEIIBHBIN aHAJIN3,
BU3yaJH3aIHs

* 4 Ganna: Peanmu3zamust onHOTO
QJITOPUTMA C TIOJTHBIM aHAJIU30M

* 3 6amna: ba3zoBas peanu3zanus 6e3
aHaJIn3a TUTIIepIIapaMeTpoB

* 0-2 G6ayna: AnropuT™Mbl He paboTaroT
WJIA OTCYTCTBYET aHAJIN3

OK3aMCH

12

JlaGoparopHas
pabora

JlaGoparopHas
pabora 6

* 5 6amnoB: [TonHas peanmuzarus Q-
Learning, uccienoBanue
THIIePIIapaMeTPOB, CPABHEHHE CPE/T
* 4 Ganna: Peanu3anus anropurma c
AQHAJIM30M B OJIHOU cpefie

* 3 6amna: ba3zoBas peanu3zanus 6e3
WCCIICIOBAHUS TUTIEPIIAPAMETPOB

* 0-2 Ganna: Anroputm He paboTaer
WJIA OTCYTCTBYET aHAJIN3

OK3aMCH

13

JlaGopaTtopHas
pabora

JlaGopaTopHas
pabora 7

* 5 6ayutos: ITonHoe MccaemoBanue
BCEX TUIEpIIapaMeTPOB, aHAIIN3
B3aUMOJICHCTBUIH, 000CHOBAaHHBIC
[pEKOMEH AN

* 4 6anna: Uccioenosanue 2-3
rUIeprapaMeTpoB C MOIAPOOHBIM
AHAIN30M

* 3 0amna: ba3oBoe ucciaemosanue 1-2
rurneprnapaMeTpon 0e3 aHaan3a
B3anMOJICHCTBUI

* 0-2 6anna: OTcyTcTBUE
CHCTEMATHYCCKOIO UCCIIEIOBAHUS UIU
HEKOPPEKTHBIC BBIBOIBI

ODK3aMCH
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JlabGoparopHas
pabora

JlabopatopHas
pabora 8

* 5 6amoB: [lonHas peanuzanus
JIMHEWHOM anmpOKCUMALIMH, aHAJIN3

0000111eHNS], CDABHEHUE METOJIOB

OK3aMCH|




* 4 oamna: Peanuzamus
ATIPOKCUMAIIMH C TSCTUPOBAHUEM Ha
00y4aronnx JaHHBIX

* 3 6auta: bazoBas peanuzanus 6e3
aHaJIM3a 0000IIaroIIeii CIIOCOOHOCTH
* 0-2 Gamna: Anroput™m He paboTaet
WA OTCYTCTBYET aHAJIN3

15

JlaGoparopHas
pabora

JlaGoparopHas
pabora 9

* 5 6amnoB: [lonnas peanuzamus DQN,
yCIENTHOE 00y4YeHuEe, TITyOOKHI
aHaIHN3

* 4 6amna: Peamm3amus DOQN ¢
oOyueHuem, HO 0e3 TOCTIKEHUS
KpUTEpHS ycriexa

* 3 6amna: YactuyHas peanu3anus
(TOJIBKO CEeTh UJIH TOJIbKO Oydep)

* 0-2 Ganna: Anroputm He paboTaer
VJTH OTCYTCTBYET aHAJIH3

OK3aMCH

16

JlaGoparopHas
pabota

JlaboparopHas
pabora 10

* 5 6amnoB: [lonHas peanuzanus
REINFORCE, ananu3 rpaJiueHTos,
CcpaBHEHHUE ¢ 0a30BOIl INHUEH

* 4 6amna: Peanu3anus 6a30Boro
REINFORCE c nonmubiM aHanu3om
pe3ynbTaToB

* 3 6ayuta: YacTuunas peanuzaius 6e3
aHaJIM3a rPaIueHTOB

* 0-2 6ayna: AnroputM He paboTaer
WM OTCYTCTBYET aHAIIU3

OK3aMCH|

17

JlabGoparopHas
pabota

JlabopartopHas
pabora 11

* 5 6amtoB: [TonHas peanu3arus
Actor-Critic u A2C, cpaBHeHHE
APXUTEKTYP, TNTyOOKHI aHAIHN3

* 4 0anna: Peanuzaius 6a30B0ro
Actor-Critic ¢ aHaIU30M
B3aUMOJICHCTBUS KOMIIOHEHTOB

* 3 6auta: YacTuuHas peanuzaius 0e3
[TOJIHOTO aHaInu3a

* 0-2 Oamna: Anroput™m He paboTaer
WIH OTCYTCTBYET aHAIIN3
B3aMMOJEHCTBHS KOMIIOHEHTOB

OK3aMCH|

18

JlaGoparopHas
pabora

JlaGoparopHas
pabora 12

* 5 6amnoB: Peanu3zanus cioxHOTO
aJIropuT™Ma, ryOOKUid aHau3,
CpaBHEHHE METOJIOB

* 4 Ganna: [Tonnas peanusanus c
aQHAJIM30M, HO 0€3 CpaBHECHHUS

* 3 6amna: ba3zoBas peanu3zanus 6e3
MOJTHOTO aHaJIn3a

* 0-2 6anna: Henonxas peanusanus
WJIM OTCYTCTBHUE aHAJIN3a

OK3aMCH
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JlaGoparopHas
pabora

JlaGoparopHas
pabora 13

* 5 6atoB: [lonHas peanu3arus
CHCTEMBI TECTUPOBAHUS, KOMIUIEKCHBIN
aHaJIN3, apTe(PaKThl

* 4 Ganna: Peanu3zanust OCHOBHBIX
TECTOB 0€3 HEKOTOPBIX YITyUIlIeHUN

* 3 Gamna: ba3zoBoe TectupoBanue 6e3
KOMIUIEKCHOTO aHaTn3a

* 0-2 6anna: HemonHas peanusarus

OK3aMCH




WJIN OTCYTCTBUC aHAJIN3a

20

ITpome-
7 KyTOUHAS Hrorossiii Tect - | 18
arTecTanus

KaKJIbI{ IIPABUJIbHBINA OTBET

paBHO 18.

Tect conepkut 18 paBHOLIEHHBIX
BOIIPOCOB M paccuuTaH Ha 45 MUH. 3a

Hauncigercs 1 6amr. MakcuMmanbHOE
KOJIMUECTBO 0AJLIOB 32 UTOTOBBII TECT

OK3aMCH
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7 bonyc o - 15

VYyactue B
CTY/ICHUYE€CKOM

3a BBICTYIUICHHE C JIOKJIAJIOM
HAyYHOM CEMHUHape

nauucasercsa 10 6auios.

MYJIBTHAIrCHTHOMY
00y4YEeHHIO C
MMOAKPCINNICHUEM

OaJLI.

3a ydyacTue B ceMuHape Hauucisercs |

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS

Bun

MPOMEKYTOUHOH

arTeCTaluu

[Ipouenypa npoBeneHus

Kpurepun
OLICHUBaHUS

9K3aM€CH

OreHka 3a AUCUUTUTHHY (POPMUPYETCS HA OCHOBE MOTYYESHHBIX
OIICHOK 32 KOHTPOJIHHO-PEHTHHTOBBIE MEPOTIPHUATHS TEKYIIETO
KOHTPOJIS ClIeAyromuM odpa3om: « OTnnyHo: BenuunHa petunra
obydarorierocs o aucturmuinae 85...100 %. » Xopomo: Bennunna
peiitunra olyyaromerocs mo gucuuruinbe 75...84 %. ¢
VYnosnerBoputenbHO: BenuunHa peiftunra odydaromierocs mno
muciumuinge 60...74 %. « HeynosnetBoputensHo: Bennunna
pertuHTa oOyuatomerocs mo gucruruiuae 0...59 %. Ecnu ctynenT
COIIACEH C OLIEHKOM, MOIYYEHHOH MO pe3ysibTaTaM TEKYIIEeTo
KOHTPOJIS, TO OH MOXKET B JICHb, MTPEAMICCTBYOIIHMA
MPOMEKYTOYHON aTTeCTAallUU JaTh CBOE COIACHE B JTMUHOM
kabunete. B cirydae siBKH CTyJieHTa Ha TPOMEKYTOTHYO
aTTeCTallMIO, IABILIETO CBOE COIIACHE Ha OLIEHKY B TUYHOM
KaOuHeTe, CTYACHT UMEET MPaBO MIPOUTH MEPOTIPHSITHS TEKYIIIETO
KOHTPOJIS TIO AUCIUILTNHE HA TPOMEKYTOYHON aTTeCTAlNU IS
VIYYIIIEHUs] CBOETO PEHTHHTA B JICHH €€ npoBeaeHus. CHIDKEeHNe
OLICHKHU B 3TOM CITy4dae 3amnpelieHo. Eciu cTyaeHT He 1an coracus
B JINYHOM KaOHHETE, TO OH MOXKET COIIACUTHCS C OLIEHKOM JTUYHO
Ha TIPOMEKYTOYHOM aTTeCTalliu B ICHb ee TpoBeaeHus. Eciu
CTYIEHT HE COIIACEH C OLIEHKOM, TO OH UMEET PaBo MPOUTH
KOHTPOJBHO-PEHUTHHIOBBIE MEPOTIPUSATHUS HA TIPOMEKYTOUHOM
aTTeCTaIllUU JUTSl YITYUIICHHS CBOETO PEUTHUHTA B JICHB €€
npoBeaeHus. Dukcaius pe3ylbTaroB yueOHOH NeITeTbHOCTH 10
JTUCIUATIIMHE TTPOBOAMUTCS B JCHH IPOMEXKYTOYHON aTTECTAIUN Ha
OCHOBE COTJIaCHsl CTy[IeHTa, TAHHOTO UM B JINYHOM KaOuuete. [1pu
OTCYTCTBHH COTVIACHS B KypHAJIC TUCITUTITUHBI (PUKCAIIHS
PE3yABTATOB MPOUCXOIUT MPHU JIMYHOM MPUCYTCTBUU CTYICHTA.
Ecnu cTyneHT He fan cornacue B IMYHOM KaOWHETE U HE SIBUJICS Ha
MPOMEKYTOUHYIO aTTECTAIMIO — EMY BBICTABIISIETCS] «HESIBKAY.
[IpomesxyTouHas aTTecTanus MPOBOIUTCS B opMe TECTUPOBAHUSI.
TectupoBanue nmpoBoauTcs B cucteme edu.susu.ru. TecT cogep ut
18 Bonpocos. Ha BeinonHenue tecta gaercs 45 MuHyT. B aTOM
cllydae OIeHKa 3a JUCHUIUIMHY PaCCUUTHIBACTCS HA OCHOBE
MOJIYYEHHBIX OIICHOK 332 KOHTPOJIBHO-PEHTHHTOBBIE MEPOTIPUATHUS
TEKYILEro KOHTPOJISI U POMEKYTOUHOM aTTeCTallUu.

B cooTBeTCTBUM
cmm. 2.5,2.6
[lonoxxenus




6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuun Pesynbrarsl 00yueHus

3Haet: - [U-1, ITY] ocHOBHBIE K1acChl
K-22 RL—.aJ'Il"OpI/IT.MOBZ Q-o0yuenue, SARSA, Aol n b b e N
Policy Gradient u 1p., UX TOCTOWHCTBA H

HCOOCTAaTKU

Ymeer: - [U-1, IIY] anantupoBarh
craHgapTHble RL-anropuTMel K yCioBusIM
[1K-22 3a7a4u, IPOBOIUTH AlIIIPOKCUMALINIO HH | [ + [+
(GYHKIMH IEHHOCTH areHTa, B TOM YHCIIE
C IOMOLIBIO CTPATETUH

Nmeet npaktudeckuit onsiT: - [M-1, [1Y]

[1K-22
pa3paboOTKu aIalTUBHOTO areHTa

3naet: - [1-1, BY] anropurmsl o0y4enus
c noakpemnenueM (Q Learning, SARSA u
1p.;. AMHAMUYECKOE POrpaMMHUPOBAaHMUE;
MeTos1bl MonTe-Kapiio; mpuHiumn
00y4eHHs1 HA OCHOBE BPEMEHHBIX
pa3In4Mil

[1K-24

Ymeer: - [U-2, BY ] npumeHsITh
MapKOBCKHE MPOLIECCHI IPUHATHUS
pEeLIeHUN U1 MOICIINPOBAHUS CPEl B
00y4YEeHUU C MOJKPEIIICHUEM

[1K-24

HNmeet npaktuueckuit onsit: - [U-1, BY]
MPUMEHEHUS aJITOPUTMOB OOyYCHUS C

[1K-24 p p Y HHH R
MOJKPETICHUEM JJIsl PeLICHUS

[MPAKTUYCCKHX 3a/1a4d

TumnoBbie KOHTPOJIBHBIC 3a1dHUS IO KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMALIMOHHOE O0ecredeHUe TUCHMIITIMHBI

IHeuaTHas yyeOHO-MeTOAMYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:
He npenycmorpena

6) dononHumenvHas iumepamypa:
He npenycmorpena

8) omeyecmeenHbvie U 3apyOedcHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
1.  BectHuk O)xHO-YpanbCkoro rocyiapCTBEHHOTO YHUBEPCUTETA.
Cepus: BeiuncnutenbHas MmaremMaruka u uadopmaruka / FOx.-Ypai. roc. yH-T;
OYpI'Y. - Yenabunck : U3narensctBo FOYpI'Y, 2012-. -. URL:
http://vestnik.susu.ac.ru/

2) MemoouuecKkue YKazaHus 0Jis Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1. Yunnpep @. OOyueHue ¢ NOAKPEITICHUEM IS peajbHbIX 3a/1a4.
Nmxenepnsiii moaxoa. CI16.: BXB-Iletepoypr, 2023. 400 p.




2. XKyxkosa, H. A. O6y4eHue ¢ IOoJIKpeIUICHUEM: JTa00paTOpHbIC PaOOTHI :
yueOHo-MmeToanueckoe nocooue / H. A. XKykona, 1. A. Kynukos, A. H. Cy600TuH.
— Cankr-IlerepOypr : HUY U'TMO, 2022. — 95 c. — Tekcr : aneKTpoHHBIH //
Jlans : anekTpoHHO-0MOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/283880

3. HsanoB C. KoHcnekT no o0y4eHHIO C MOAKPEIIIICHUEM.
[https://education.yandex.ru/handbook/ml/article/obuchenie-s-podkrepleniem]

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:

1.  VYungep ®@. OGyueHue ¢ MOJKPETUICHUEM /ISl peabHbIX 3a/a4.
Nnxenepnsiii noaxoa. CI16.: BXB-Iletepoypr, 2023. 400 p.

2. Kyxoma, H. A. OGy4enue ¢ moJKperieHueM: JJabopaTopHbBIE paOOTHI :
ydueoHo-MeToanueckoe mocooue / H. A. XKykosa, U. A. Kynukos, A. H. Cy660TuH.
— Cankr-IlerepOypr : HUY U'TMO, 2022. — 95 c. — Tekcr : aneKTpoHHBIH //
Jlans : anekTpoHHO-0MOMMOTeuHas cucrema. — URL:

https://e.lanbook.com/book/283880
Npanos C. KoHcrekT 1o o0y4eHuto ¢ MOAKPETUICHHUEM.
[https://education.yandex.ru/handbook/ml/article/obuchenie-s-podkrepleniem]

3.

3ﬂeKTpOHHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTAIlUA

HaumenoBanue
No Bz peeypeas bubmuorpaduyeckoe onucanue
JTUTEpaTyphbl ANEKTPOHHON
dbopme
CartoH, P. C. O0yueHune ¢ NOAKPENICHUEM: BBEICHHUE !
SEC pykoBozactBo / P. C. Carron, 3. /1. bapto ; mepeBox ¢
1 OcHoBHas B p—, anruiickoro A. A. Cnunkuna. — Mocksa : J[IMK Ilpecc, 2020.
nTeparypa — 552 ¢. — ISBN 978-5-97060-097-9. — TekcT : 3eKTPOHHBII
Jlaub
// JIaHb : 27IEKTPOHHO-OMOIMOTEUHAS CUCTEMA.
https://e.lanbook.com/book/179453
Jlro, FO. OGyuenue ¢ nmonkperienneM Ha PyTorch. CoopHuk
SEC penenToB : pykoBoactBo / FO. JIto ; mepeBoa ¢ aHmHCKOTO A.
b JlomonauTeapHas 3 ATeBCTE] A. Cnmunkuna. — Mockaa : JIMK Ilpecc, 2020. — 282 ¢. —
nuTeparypa Mo ISBN 978-5-97060-853-1. — TekcT : anekTpoHHbli // JIaHb :
DJIIEKTPOHHO-OMOINOTEYHAsI CUCTEMA.
https://e.lanbook.com/book/179493

HepequL HCIIOJIB3YEMOI'O IMTPOIpaMMHOIO oOecCIIeueHHs:

1. Microsoft-Office(6eccpouno)
2. -Python(6eccpouno)

[Tepedenp ncnonb3yeMbIx MpoheCcCHOHATBHBIX 0a3 TaHHBIX U WH(POPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

Bun 3aparuit

No
ayJ.

OcHoBHOE 000pyAOBaHUE, CTEH/Ibl, MAKEThI, KOMIIBIOTEPHASI TEXHHKA,
PeyCTaHOBICHHOE POTPaMMHOE 00eCTIeUeHHE, UCTIOIh3yeMOe st




Pa3INIHBIX BUAOB 3aHATHMN

DK3aMeH 10 KomnbroTepHBIi Ki1acc
(3n) d
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Jleknuun 3) [IpoeKkTop, KOMIIBIOTED
JlaGopatopusie |110 .
KoMnbroTepHBIN Ki1acce
3aHATHA (3r)




