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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

PaGouas mporpamMma qucUIUIMHEL (MOaYIsi) «O0ydeHHEe ¢ MMOAKPETIICHUEM) COCTABIICHA B
COOTBETCTBUHM C (pellepalbHBIM T'OCYJapCTBEHHBIM 00pa30BaTENbHBIM CTAHIAPTOM BBICIIETO
o0Opa3oBanusi — maructparypa no HampasieHuto 02.04.01 MaremaTruka 1 KOMIBIOTEPHBIC HAYKH,
npoduns MeToapl UCCIEAOBaHWNW B MAIIMHHOM OOYYEHWH, YTBEPKICHHBIM IPUKA30M
MuHucTepcTBa HayKu M Bhiciiero obpazoanusi Poccuiickoit ®eneparun Ne 810 ot 23.08.2017
roja.

Uzyuenne mucuuminiel (Monyns) «OOydeHwe ¢  MOJIKpEIUICHHEM»  TO3BOJISET
chopMHUpPOBATh Y CTYJEHTOB IIIyOOKOE MOHUMaHHE MAaTeMaTUYECKUX OCHOB, aJITOPUTMHUECKUX
MOAXOA0B M MPAKTUYECKUX METOJIOB OOY4YEHHUs areHTOB B JUHAMHUYECKHX Cpelax, a Takke
pa3BUTh HABBIKK (DOpMaNTU3alny 3a/1a4 MPUHATHS PEIICHUN, pealn3allii 1 aHau3a alrOPUTMOB
00y4YeHHs C TOAKPEIUICHHEM B YCIOBHSAX HEOIPENeNEHHOCTH, YAaCTUYHON HAOII0AaeMOCTH U
CJI0’)KHOM CTPYKTYpPBI BO3ZHArpaxACHUM.

MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl

Hacrosmas nucuurimaa (MOAyib) BKIIOUYEHA B YU€OHBII TUIaH IO IPOrpaMMe MOATOTOBKU
maructpatypsl no HampaBienuro 02.04.01 MaremaTuka W KOMIBIOTEpPHbIE HAyKH, MpOoduin
Metonbl uccneoBaHMK B MAIIMHHOM OOy4eHMM M BXOJWT B BAapHUAaTHBHYIO 4acTb bioka 1,
dopMHpyeMy0 yIacTHHKaMH 00pa30BaTeNIbHBIX OTHOIICHUH KaK AUCIHUILINHA MO BEIOOPY.

Jucuummaa (MOAyNb) JOCTYIHA K M3Y4eHHUIo Ha 2 Kypce B 3 cemectpe. JoctymHa s
NPOXOXKICHUS TPU YCIOBUU YCIEIIHOTO 3aBepUICHHS AUCUMIUIMHBL (Moxynst) «[myboxoe
oOyuenue (Deep Learning)».

Hesb u3y4yeHUs1 JUCHMILIMHBI (MOAYJIA): IOArOTOBUTH O0YYAIOLIMXCS K PELICHUIO 3a/1a4
[IOCJIEI0BATEILHOTO ~ TPUHATHS PpEIIEHUH C MCIOJB30BAaHHMEM METOJOB OO0ydeHus ¢
HOJKpEIIeHHeM, OOeCleyrMB HX TEOPEeTUYECKOM ©0a30i M NpakTUYECKUMHU HaBBIKAMU JUIS
pa3palboTKu, peanu3aliyd, OIEHKM ¢ aHajiW3a areHTOB, CHOCOOHBIX  A(PdeKTUBHO
B3aMMOJIEHCTBOBATH CO CPEIOM M aJaTUPOBATHCS K N3MEHSIOIIUMCS YCIOBHSIM.

3agauu u3yyeHus: AMCUUIIHHBI (MOAYJIfA):

— OCBOUTh MaTe€MaTHUecKyio (opMmanuszanuio 3agad oOydeHHsl € MOJKPENICHUEM:
MDP, POMDP, ¢ynkuun 1neHHocTH, YypaBHeHus bennmana, crpareruu
JTMCKOHTUPOBAHUS;

— M3Y4YUTh  KJIIOYEBBIE  QNTOPUTMBL:  OT  KJACCHUYECKMX  (IMHAMHMYECKOE
nporpammupoanue, Monte Carlo, TD) no coBpemennsix (DQN, PPO, DDPG, SAC);

— HayuduThCcsl (OpMaIM30BaTh MPUKIAAHbIE 3agaud  (pOOOTOTEXHUKA, WIPHI,
yIIpaBJICHNE) KaK IMPOLECCHl MPUHATUS pEIICHUH U BBHIOUPATh aJEKBATHBIA METO]
o0y4deHus;

— NpUOOpecTH HaBBIKM peanu3aluu areHToB Ha Python ¢ wucnonb3oBanuem
coBpeMeHHbIX 0ubmmotek (Gymnasium, PyTorch) 1 otieHku ux mpou3BoIUTENEHOCTH
O KJIFOYEBBIM METPUKaM;

— Ppa3BUTh KOMIIETEHIIMH B MPOBEJECHUH BOCHPOU3BOJUMBIX 3KCIIEPUMEHTOB, aHAIIN3E
TPAaeKTOpUH, MOJIUTUK M (YHKUUI LEHHOCTH, a TaKXke MoAO0Ope M BajluJalluu
TUIEepIapamMeTpoB.

B pesyabTare 0CBOCHUSI TUCHMILIMHBI (MOAYJIs1) 00y4AIOLIUICH 10JIKEH

3HaAMb:
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— MaTeMaTH4ecKyl0 IOCTAaHOBKY 3a/ad OOY4eHHs C MOJIKPEIUIEHUEM: MapKOBCKUE
IPOLIECCHI MPUHATHUS PEIIEHUH M YaCTHYHO HaOJIOAAaeMble MAapKOBCKHE IMPOLIECCHI
NPUHATHS peleHnH, (QYHKIUU LEHHOCTH, IOJIUTUKHN OBEAECHUS areHTa, ypaBHEHUS
benimana, OCTaHOBKM € TUCKOHTHPOBAHHBIM M CPEHUM BO3HAIPAXKICHUEM;

— OCHOBHBIE  aNrOPUTMBI  OOY4eHHsT C  TMOJKPEIUICHHEM:  JHHAMHYECKOe
nporpaMmMHupoBaHue, Meto sl Monte-Kapio, o0yueHue ¢ BpeMEHHbIMHU pPa3HOCTSIMU,
o0yuenue Q-pyHKuMH, Iyookue Q-CeTH, METO/bl C OLIEHUBAHUEM PACHPEAEICHUS
CYMMAapHOT0 BO3HArpa)kACHUs, METObI IPaIMCHTA MOJIUTUKHU, METOIBI C PAa3/IEIbHBIM
o0y4eHHEeM TMOJUTUKM M (PYHKIMH IIEHHOCTH, NPOKCUMAaJbHAs ONTUMH3ALUS
MOJUTUKH, TIYOOKUI JeTepPMUHUPOBAHHBIA I'PAUCHT MOJMTHKH, MATKHUE METOJBI C
pa3nenbHbIM  OOyYeHHEM TOJMTUKM W (QYHKIMM I[EHHOCTH, OOy4YeHue ¢
UCTIONIb30BAaHUEM MOJICNIN Cpe/ibl, 00yYeHre N0 JAEMOHCTPAIMAM, TOUCK 10 JEPEBY
meronoM MonTte-Kapio, oOydyeHue ¢ MOIKpEIUIEHMEM 110 OOpaTHOM CBSI3U OT
YeJIoBeKa.

ymembp:

— (hopman30BaTh NPUKIATHYIO 3a/1a4y KaK MapKOBCKHMI WJIM YACTUYHO HAOJII0JaeMblIi
MapKOBCKHUI IPOLECC NPUHATUS PELIeHUH U BbIOMpaTh MOAXOAALIMHA alrOpUTM
o0yueHus;

— pealn30BbIBaTh AareHTOB OO0y4eHMs C TNOAKperuieHHneM Ha s3bike Python ¢
ucnons3zoBanueM 6ubimmorek Gymnasium, PyTorch u NumPy, a Taxke oneHuBarb
KayeCTBO MNOJMTUK IO CYMMapHOMY  BO3HArpaxaeHuto, 3((EeKTUBHOCTU
UCIIOJIb30BAHUS JJAHHBIX, CTAOMIBHOCTU OOYUYEHHS M YCTOWYHMBOCTH K HM3MEHEHUIO
YCIIOBHM.

enaoemy:

— MpPaKTUKaMH TIPOBEICHHSI BOCIPOU3BOJMMOrO HKCIEPHMEHTA 10 OOYYEHHUIO C
HOJIKpeIUIeHHeM: (puKcalMel TeHepaTopoB CIy4alHBIX YHCENl, BEJACHUEM >KypHajia
OKCIIEPUMEHTOB, HCIIOJIb30BAHUEM E€IMHOTO MPOTOKOJA OIGHKA U T0A00pPOM
THITEpIIapaMeTpPOB;

— HAaBbIKAMH aHajJM3a TPACKTOPUH B3aMMOJIEHCTBHSI areHTa co Cpeiaod, (QyHKUIUN
LIEHHOCTH U TOJINTHK MTOBEACHUS areHTa.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs
Kowmmerenmuun, Qopmupyembie B pe3yabTaTe OCBOCHHS JAUCHUIUIMHBI (MOIYJsS) TIpU
MPOBEJICHUH YUCOHBIX 3aHATHI B (hOpME KOHTAKTHOW pabOTHI 00YJAFOIIUXCS C TIEAArOTHICCKUMU

paboTHUKaMU YHHUBEpCUTETA U B (DOPME CaMOCTOSATEIHHON PAOOTHI 00yUYAIOIITIXCS:

Komnerenuus

Conep:xaHue KOMIeTeHIIHH

Nuaukarop
KOMIIeTEHIINH

IlepeyeHb MJIAHUPYEMBIX
pe3yJibTaTOB 00yUeHHs N0
AucCHHIJINHE (MOIYJIIO)

YK-6.

Criocob6eH ompenemsaTh 1
pean30BbIBATH IPHOPUTETHI
COOCTBEHHOM JICATEIBHOCTH U
CITOCOOHI e¢
COBEpIIECHCTBOBAHUS Ha OCHOBE
CaMOOIICHKHU

YK-6.1.

3HaeT OCHOBHBIE METO/IBI
CaMOOIICHKH M aHaJIn3a CBOCH
IEITEILHOCTH, a TAKKE
MIPUHIINIIB YIIPABICHUS
BpEMEHEM H IIeJIeToIaraHus

VK-6.2.

YMeeT CTaBUTh pealuCTUYHBIC U
JOCTHKUMBIE TIEJTH, OTIPECIISITh
MPUOPHUTETHI B CBOEH
NESITEIbHOCTH, a TAaK¥Ke
pa3pabaTbiBaTh U BHEAPATH
IJTaHBI TI0 COBEPIICHCTBOBAHUIO
CBOWX HaBBIKOB W KOMITETEHITHI
Ha OCHOBE IOJy4YE€HHOU
CaMOOIICHKH

YK-6.3.

HNmeet npakTUYECKUNA OTIBIT
MIPUMEHEHUS! METOJIOB
CaMOOLICHKH B CBOEH
poheCCUOHATBHOMN
JesITeIbHOCTH, BKIIIOYas
y4aCTHUC B TPCHUHIaX,
CEMHHAapax U MPOEKTax,
HaIpaBJICHHBIX Ha Pa3BUTHUE
TU9HOM 3 (HEKTUBHOCTH U
podecCHOHAILHOTO pOCTa

OIIK-1.

CrocobeH HaXOIHTh,
GopMyTHpOBaTh U periaTh
aKTyaJibHbIC ¥ 3HAUUMBbIC
npoOJIeMbl TPUKIIATHON 1
KOMIIBIOTEPHOI MaTeMaTHKH

OIIK-1.1.

3HaeT COBpEMEHHBIE METOJIBI
NIPUKIJIQHOW MaTEeMaTHKU U
MAaIIMHHOTO 00yUYeHHs, a TAKKe
pOrpaMMHBIE CPEJICTBA
aHaJM3a JaHHBIX, IPHMEHSIEMbIC
B 3JICKTPOHHOW KOMMEPILIUH JIJISI
peleHus 3aaa4q
MePCOHAIM3ALNH TIPEUIOKESHUH,
MIPOTHO3UPOBAHHMS CIIPOCA U
ONITUMH3ALINU
MOJIb30BATENBCKOTO
B3aUMOJICHCTBHS

OIIK-1.2.

YMeer BBIABIATh U
(dhopMaIM30BaTh 3a7a4n 00JIACTH
npodeccuoHanbHON
JIeATEIILHOCTH B BHJIC
MAaTEMAaTHUYCCKHUX ITOCTAHOBOK,
BBIOMPATh W IPUMEHSATH
COOTBETCTBYIOILIE METOIBI U
aJrOPUTMBI, UHTEPIIPETUPOBATH
IIOJIy4YE€HHBIE PE3YJILTATHI U
MPECTABIATh UX B (hopme,
MOHSATHOM CIEIMaINCTaM
Pa3IMYHOTO MPOGUIIS
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OIIK-1.3.

HNmeet npakTUYECKUA OTIBIT
pelIeHus IPUKIIaaHbIX 3a7a4 B
cdepe mpodecCHOHATBHON
JIESITEIbHOCTH, BKJIFOUast paboTy
C pearbHBIMU HabopamMu
JAHHBIX, TIOCTPOEHHUE U OIIEHKY
KauecTBa MOJCIICH MallTMHHOTO
o0yueHus, a TAKXKE y4acTUC B
MPOEKTHOU U
HCCIIEI0BATENBCKON
JIESITSIbHOCTH, HAIIPABJICHHOM
Ha MOBBIMICHUE 3 (DEKTHUBHOCTH
H(POBBIX IATHOPM

[K-3.

Crioco0eH perath 3a1a4u
poheCcCUOHANTBHOMN
JeSITeILHOCTH, (POPMYITHPOBATH
Pe3yIbTaT, YBUACTD CIICACTBHUS
HOJIyYSHHOTO pe3yJibTara

[K-3.1.

3HaeT OCHOBHBIEC TPUHIMIIEI U
METOZBI pelIeHHs 3a1a4

PO eCCHOHATTEHOM
JESITENTBHOCTH, a TAKXKE CIIOCOOBI
(dhopMynupoBaHHS U
MPECTABIICHUS PE3yIbTATOB,
BKITIOYAsT aHATIM3 MTOCTCICTBUN U
UX 3HAYUMOCTh B KOHTEKCTE
MPOCKTA

[K-3.2.

YMeeT NpuMeHsITh
MaTEMaTU4YCCKUEC U
KOMIIbIOTCPHBIC METOABI AJIA
peleHus KOHKPETHBIX 3a/1a4,
(hopMynHpOBaTh YETKHE U
000CHOBaHHBIE PE3yJIbTATHI, a
TaKXXe aHAJIM3UPOBATh UX
MOCTIEICTBHSA AJIS NAJIbHEHIITNX
JICUCTBUIN U pPEUIEHUN

[K-3.3.

HNMeet npakTHUECKH OIIBIT B
peueHny npodeccHoHaIbHbBIX
3aJ1a4, BKJIFOYas y4acTUe B
NPOEKTaX, TJIe ObLIH MOTYYCHBI
pe3yNbTaThl U
MIPOaHAIU3UPOBAHBI UX
CIIEJICTBUS, YTO CIIOCOOCTBOBAJIO
NPUHATHAIO 000CHOBaHHBIX
peuieHuit
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3. TemaTu4yeckuii mjian

Ne Tpya0eMKOCTb, akageMHYeCKue Yachl
n/m Ounas ¢popma
HaumenoBaHue AynutopHasi paboTa TKY
(Tekyumi
pasgeja AUcHUIUIMHBL | Jlekuuu | CeMHHApPBI CamocrosnTe KOHTPOIH
(Monyas) (mpaktnyec | Konrpoun JbHAs yemesaemocTi)
KHe padoTa
3aHSATHA)
1 MaremaTnyecKkue OCHOBEI 6 6 26
RL JlomarHee 3a1aHue
2 Value-based meTonp! 1 6 6 25 JlomamHee 3amanue
HCCIICIOBAHUE CPEJIBI
3 Policy gradient u actor- 6 6 25 JlomariHee 3ananne
critic meto s
4 [Inanuposanue, model- 6 6 25 Jomainee 3aganue
based RL u o0yuenwue mo
JIEMOHCTPALIUSIM
5 CoBpeMeHHbIE 6 6 25 Jomarraee 3aganue
MIPUITIOKCHHUA U IPOCKTHAA MI/IHI/I'HpOCKT
pabora
IK3amen 4
Hmoczo: 30 30 4 126
Obvem oucyuniunsl (mooynsn) (6 190
ax. u.)
Obvem oucyunaunvt (mMooyns) (e 5
3au. eo.)
4. Copep:xkanue TUCHHMILIHHBI (MOLYJI51)
Nen/n | HaumeHoBaHMe pa3iesia JUCHUILIMHBI Conep:kanue TUCHUILTHHBI (MOIYJIS) IO TEMaM
(Moays)
1 Maremarndeckue ocHOBbI RL BBenenue B 00yueHue ¢ MOIKPENJICHUEM KaK 33j1auy

MOCIIEI0BATENbHOIO MPUHATHUS PELIEHUI: KpOCcC-
SHTPONMUUHBIA METO/I, CPEbI ISl MOJACIIMPOBAHUS U
MPOBEACHUS SKCIIEPUMEHTOB

MapKoBCKHE NPOLIECCHI TPUHATUS PELIEHUN: YPABHEHHUS
bennMana, nuHaMuyeckoe IporpaMMHUpPOBAHUE, UTEPALIUS 1O
LIEHHOCTH ¥ UTEpalus 10 CTpaTeruu

TabaudHbIe METO/IbI 00YUEHUS C MOJKPEIUICHUEM: METOIbI
Mosnre-Kapio, o0yueHue ¢ BpeMeHHBIME Pa3HOCTSIMH,
METO/IbI OIICHKH (DYHKIIMHU IeHCTBUSA-IIEHHOCTH, OaIaHC
HUCCIENOBAHUS U UCIIOIb30BAHUS

Value-based meTons! u uccaemoBanue
cpeibl

I'myOokue MeToab! OlEHKH (PYHKIIUU ACHCTBUS-TICHHOCTH:
Oydep ombIiTa, 11€NI€Bas CETh, YCTOWIMBOCTH O0YUCHUS U
APXUTEKTYPHBIE MOIU(PUKAIIH

PacnpenenurensHoe 00y4eHue ¢ TIOAKPETICHHEM:
MOACIIUPOBAHUEC paCIIPECACICHUA OTJa41 1 KBAHTUJILHBIC
METO/TBI
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MHoropykue 0aHIUTHI U CTPATETUN UCCIICIOBAHMUS: METOIBI
BEpXHEH TOBEPUTENBHOU IPAHULIBI, COMILTUPOBAHKE
Tomricona, BHyTpeHHSSI MOTHBAIIHS

Policy gradient u actor-critic meTozsr

MerTo/pI rpalieHTa CTPAaTeTH: OLICHKA rPaJueHTa, 0a30Bas
(bYHKIHS, TPEUMYIIECTBO, aKTOP-KPUTHK

MeTo/1bI TOBEPHUTEIBHOIO OOHOBIICHHS CTPATETHU U
000011IeHHAs OLIEHKA MMPEUMYIIIECTBA

HenpepsiBHOE yrpaBiieHHe: METOABI aKTOP-KPUTHUK TSI
HETIPEPBIBHBIX IPOCTPAHCTB ACHCTBHIA, 1ETEPMHUHHUPOBAHHBIC
Y SHTPOIHMHHO-PETYJIIPU30BAHHBIC TIOAXO/IbI

[MnanupoBanue, model-based RL u
o0y4eHue 1Mo IeMOHCTPaLusIM

NwmuranmonHoe o0yueHue u o0paTHoe 00y4eHNe C
MOJKPETUICHUEM: KIIOHUPOBAHUE TTOBEICHHS,
BOCCTAaHOBJICHHE (DYHKIIMU HArPaabl, COCTA3aTEIbHbIC
METO/Ibl IMUTAIIHOHHOTO O0yYIeHUS

[Nouck no nepeBy Monte-Kapio u HelipoceTeBbie HTPOBBIE
CHCTEMBI: TIOHCK, CETh IIEHHOCTH, CETh CTPATErHu
MopenbHO-OpUeHTHPOBAaHHOE 00YUCHHUE € TIONKPEIUICHUEM U
IJIAHUPOBAHKE: JIMHENHO-KBAAPAaTUYHOE YIIPABJICHUE,
o0ydeHHe MOoJIeIIei Cpebl, BHYTPEHHUE MOJICITH MHpa

CoBpeMeHHBIE IPHIIOKEHUS U TIPOSKTHAS
pabota

OO0yueHue C MOAKPEIVICHHEM 110 00paTHO CBSI3U OT
YeNoBeKa: MOJCITUPOBAHUE HATrpaibl, 00ydeHHE 110
MPEINOYTECHUSM, PETyISPU3AIUS MOTUTHKH

YactryHo HaOJIH01aeMbIe MAPKOBCKHUE MPOIIECCHI IPUHATHUS
PEIICHWIA: TIONIUTHKY C TIAMATBHIO U PEKYPPECHTHBIE areHTHI
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacnojaraeT IOJHBIM  HA0OpPOM  JIMIEH3HMOHHOTO M CBOOOJHO
pacrpoCTpaHseMOro MPOrPpaMMHOTO OOECIEYeHHs, BKJIIOYAas MPOAYKTHl OTEYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii CcTyqeHT B TEYEHHWE BCEro IepHoAa OOydeHHUs NOJIy4aeT HHIWBUAYaTbHBINA
HEOTPAHMUYEHHBIM  JOCTYN K  DJICKTPOHHO-OMONMOTEYHON  CcHCTEeME M 3JICKTPOHHOM
MH()OPMAIIMOHHO-00pa30BaTENFHON Cpelie YHHBEPCUTETa. OJTH CHUCTEMBl IPEIOCTABISIOT
BO3MOXKHOCTbH JIOCTYIIA K pecypcaM 3 JII000i TOYKH, TAe eCTh NOAKIYeHHe K ceTu VHTepHerT,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 MpeIesaMHy.

Crynentam o0ecriedeH yJaJIeHHBIH JOCTYIl K COBPEMEHHBIM MPO(pEeCcCHOHATBHBIM 0azaM
JAHHBIX ¥ UH()OPMAIIOHHBIM CIIPABOYHBIM CHCTEMaM.

OcHnognas numepamypa:

1. Yungep, @. O0yueHue ¢ MOAKPEIUICHUEM ISl PEATBbHBIX 3314 : IPAaKTHIECKoe mocodue
/ @. Yunnep. - Cankt-ITerepOypr : BXB-IletepOypr, 2022. - 400 c. - ISBN 978-5-9775-6885-2. -
Tekcr : anmextponHsiit. - URL: https://znanium.ru/catalog/product/2140226.

2. ITnac, . B. Python mist croskHBIX 3a/1a4: HayKa O JaHHBIX U MAIIMHHOE OOydYeHUE :

npakTuaeckoe pykoBoactso / Jlx. B. Ilnac. - Caukt-IlerepOypr : [Tutep, 2021. - 576 c. - (Cepus
«bectcemneper O’Reilly»). - ISBN 978-5-4461-0914-2. - Tekcr : snextpoHHbid. - URL:
https://znanium.ru/catalog/product/1739601.

Jonoanumenvhasn numepamypa:

1. ®nax, [1. MamunaHoe 00yuenue. Hayka 1 MCKyCCTBO IOCTPOEHHUS AJITOPUTMOB, KOTOPBIE
U3BJICKAIOT 3HAHUS U3 NaHHBIX : yuyeOnuk / [1. ®nax. - 2-e u3n. - Mocksa.:[IMK Ilpecc, 2023. -
401 c¢. - ISBN 978-5-89818-300-4. - Tekctr : onekrtponsbii. -  URL:
https://znanium.ru/catalog/product/2085038.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHUBEpCUTET pacmojaraeT MaTepUalbHO-TEXHUYECKOH 0a30if, COOTBETCTBYIOLICH
JIeMCTBYIOIMM MTPOTHBOIIOKAPHBIM MpPaBUJIaM U HOPMaM U 00eclieuBaroIeil MpoBeieHUe BCeX
BHUJIOB JUCUUIIMHAPDHOM M MEXAUCHUIUIMHAPHON MOATOTOBKH, MPAKTUYECKOW M HAY4YHO-
MCCJIEI0BATENECKOM paboT 00yUaroMUXCsl, TPETYCMOTPEHHBIX YIECOHBIM TJIAHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKUMOHHOTO THWMA, 3aHATHM CEeMUHApCKOro (MPaKkTUYECKOro) THMA, TPYIIOBBIX U
VMHAUBUAYaAJIbHBIX KOHCYJIbTAlIMN, TEKYIIIETO KOHTPOJISI U MPOMEKYTOUHON aTTECTalllH, a TaKkKe
MOMEIIEHUS Il CAMOCTOATENBbHOM pabOThl U MOMEIIEHUS I XpaHEHUs U MPO(UIAKTUYECKOTO
oOciy>)xuBaHus yueOHOro obopynoBanus. IlomeneHns: yKOMIUIEKTOBAHbI CIIEUATN3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CPEICTBAMH OOYUYEHHsI, CIyXKAIlUMH JUIs MPEACTaBICHUS y4eOHOH
uHpopManuu O0JIBIION ayTUTOPUH.

N3yuenne qucumiInHbl (MOIyIIs) 00ecrieYnBaeTCs B YICOHBIX ayTUTOPUSIX, OCHAIIICHHBIX

— CTOJIaMU U CTYJIbSIMH;

— KOMITBIOTEPHOU TEXHUKOM;

— MEXaHUYECKUMU KaJIbKYJISTOPAMU;

— CHeUaI3UPOBAaHHBIM 000pYI0BaHUEM, BKIIOYAsI IEMOHCTPAIIMOHHOE 000PY/IOBaHHE.
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https://znanium.ru/catalog/product/1739601
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[TomerieHust 151 CAaMOCTOSITEIIBHON pabOThI 00yUYaIOIINUXCsI, B TOM YHCIIE TPUCTTOCOOTICHHBIC
JUIS UCTIOJIb30BAaHUS HMHBAIMAAMHM M JIMI[AMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 3]10POBbS,
OCHAILEHbl KOMIBIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHHS K ceTh «HTepHeT» u
oOecriedeHHEeM  JIOCTyla B JJIEKTPOHHYIO  WH(OPMAIMOHHO-00pa30BATEIBHYIO  CPEAy
YHusepcurera.

OOyyaromMmMcst TPENOCTaBIAETCS JOOCTYN (B TOM 4YHCIE YJAlICHHBIN) K pecypcam
MH(}OPMaLIMOHHO-TEIIEKOMM YHUKAIIMOHHOM ceTH «VHTepHeT», AJIeKTPOHHBIM pecypcaM (B TOM
YHClie AJEKTPOHHBIM OHOIMOTEYHBIM CHUCTEMaM, COBPEMEHHBIM Mpo(decCHOHAIbHBIM 0a3zaM
JTAHHBIX U UH(OOPMALIMOHHBIM CIIPABOYHBIM CUCTEMAaM):

Ne HaumeHoBanme mopraia Ccbliaka
(u3nanms, Kypca, 10KyMeHTa)
1. | Hayunas snektponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
oubimoTeka
2. | basa maunbx mis I T-cnenuanicTo https://habr.com
3. | Ba3a mannbix ScienceDirect https://www.sciencedirect.com
4. | OdunuanbHelll calT MUHHCTEPCTBA HAYKU https://minobrnauki.gov.ru/

BEICIIIEro oOpasoBanus Poccuiickoit @eneparim

5. | ®enepanbubiii moptan «Poccuiickoe oopazoBanue» | https://www.edu.ru/
6. | Mudopmannonnas cucrema «Exunoe okno nocrymna | http://window.edu.ru/
K 00pa3oBaTeNbHBIM pecypcam»

7. Enunas xosiekuus nudpoBeix 00pa3oBaTeIbHBIX http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHOOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTebHBIX PECYPCOB

HepequL I/IH(I)OpMaL[I/IOHHBIX TeXHOHOFHﬁ, HCIIOJIB3YEMbIX IIpU  OCYHICCTBJIICHUU
O6paBOBaTeJ'IBHOI‘O mnmponecca no JUCHUIIINHE (MO)I}/'J'IIO), B TOM 4YHUCJIC KOMIIJICKT JIMIICH3MOHHOT'O
nporpaMMHOTO 06ecnequI/m, COBpPCMCHHBIC HpO(l)eCCI/IOHaJ'ILHLIe 0a3bl JaHHBIX 151
I/IH(l)OpMaI_II/IOHHBIe CIIPpaBOYHBIC CUCTCMBI:

HaumenoBanmne 110 IIponsBoacTeo JInnen3nonHoe / cB000IHO
pacnpocTpansieMoe

OnepanoHHbIe CHCTEMBbI:
Microsoft Imagine (Windows Client, | 3apy6exHoe JIMIICH3UOHHOE
Server)
Bpay3zepsbI:
SIupexc.bpaysep OTEYECTBEHHOE CBOOO/IHO pacIipoCTpaHsIeMoe
Google Chrome 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
O¢ucHbIe MPUITOKEHHUS:
Microsoft Imagine (Visio, OneNote) | 3apyOexHoe JIMLIEH3UOHHOE
TeXstudio 3apy0exHOoe CBOOOJTHO PACIIPOCTPAHIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe

IIporpamMmmHoe obecnieyeHne VI IVIAHNPOBAHMSA M YUeTa BpeMEHM:

Toggle app ‘ 3apyOexHoe ‘ CcBOOOJTHO pacpoCTpaHsIeMOe
CucTeMbl YIPaBJIeHHS MPOEKTAMM:
Microsoft Imagine (Project) | sapy6exnoe | nuuensnonnoe

Cucremsbl ynpapieHusi 0a3aMH JaHHbBIX:
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Microsoft Imagine (SQL Server) \ 3apy0exHOe JIUIIEH3UOHHOE

Cucremsbl peepBHoro konuposanmns (backup):

Acronis Backup Advanced for 3apy0exHOe JIMIEH3HOHHOE

HyperV

CnpaBo4YHO-NIPAaBOBBIE CHCTEMBI:

Koncynprantllmtoc: cipaBo4HO- OTEUYECTBEHHOE JIMLIEH3UOHHOE

MpaBoBasi CUCTEMa

CpencrBa aHTHBHPYCHOIi 3aLIUTHI:

Kaspersky Endpoint Security ms OTEYECTBEHHOE JIMIEH3HOHHOE

ousneca CrammapTHelid Russian

Edition

Cpenbl pa3padoTKu:

Visual Studio Code 3apy0exHOe CcBOOOIHO PACIIPOCTPAHIEMOE
Bash (Unix shell) 3apyOexHoe cBOOOJTHO pacpoCTpaHsIeMOoe
Anaconda 3apyOexxHOe CBOOOJIHO pacIpoCTpaHsIeMoe
Robotic Operating System 3apy0eKHOe CBOOOIHO pacrpocTpaHsIeMoe
CopelliaSim 3apy0exHOoe CBOOO/THO PACIPOCTPAHSIEMOE
Google Colaboratory 3apyOexHOe CBOOO/THO PACIPOCTPAHIEMOE
ITakeThbl NPOrpaMMHBIX CPeICTB U OMOJIHOTEK:

AutoPsy 3apyOekHOE CBOOOHO PaCIpOCTPaHAEMOE
Interactive Disassembler (IDA) 3apyOexHOe CBOOO/THO PACIPOCTPAHIEMOE
Cucremsl ynpasJieHus1 0udaunorpadguyeckoii uHpopmanmei:

Zotero ‘ 3apyOexxHOe CBOOOIHO pacIpoCcTpaHsIeMoe
CepBHCHI U CITYXKOBI:

Bind 3apy0eKHOe CBOOOJIHO pacrpocTpaHsIeMoe
Docker 3apyOexxHOe CBOOOIHO pacIpocTpaHsIeMoe

7. MeToau4yecKue M OIleHOYHbIE MaTepuaJjbl
MeToanyecKkue YKazaHud AJad oﬁyqammnxcs[ 110 OCBOCHMIO JHCHUIIJINHBI (MO)Iy.]'[fl)

B nponecce nzyuenuss aqucummiauHbl (Moayns) «O0ydeHHe ¢ MOJAKPEIJICHUEM» B paMKax
TEKYIIEro KOHTPOJISl YCIIEBAEMOCTH HCIOIb3YIOTCS TaKUE BUABI Y4€OHOM paldOThl, KaK JIEKIHH,
CEMHUHAaphl, JAOMAIIHUE 3aJaHusl, MUHU-TIPOEKT, a TAK)XKE DPA3JIMYHbIE BUABl CAMOCTOATEIbHOU
paboTel OOywarouMxcs MO 3a/JaHUI0 TPENojaBaTess, HalpaBlI€HHbIE HAa pPa3BUTHE HABBIKOB
npohecCHOHANBHOM JIEKCUKH, 3aKpEIUIEHuEe MPAKTUYECKUX MPO(eCcCHOHATBHBIX KOMIIETEHIUH,
MOOUIPEHNE UHULINATHB.

Jlekyuss — CHCTEMAaTHYECKOE€, IIOCIEAOBATEIbHOE, MOHOJIOTHYECKOE  H3JI0KECHHUE
npernoiaBaresieM yueOHOro MaTepuania, Kak MpaBuiio, TEOPETHUIECKOTO XapaKkTepa.

B mpouecce nexkuuii peKOMEHAYETCS BECTHM KOHCIIEKT JIEKIMH: KPAaTKO M CXEMATHYHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI M OOOOIICHMsS JICKIIWW; BBIACISATH Ba)KHBIE MBICIH,
KIIFOYEBBIE CIIOBAa M TEPMHUHBI. HeoOXOAMMO OTMETHTHh BOMPOCHI WM MaTepUallbl, KOTOPHIE
BBI3BIBAIOT 3aTPYAHEHUS], U TIOMBITATHCA HAUTHU OTBETHI B PEKOMEHIOBAHHOM snTepaTtype. Ecnu
pa3zobpaThCcsi B MaTepuane HE yAaercs, cieayeT chopMynupoBaTh BOIMPOC M 334aTh €ro
MIPETNO0/IaBaTEeII0 Ha KOHCYIBTAIIMU UM BO BPEMsI CEMHUHAPCKOTO (MPaKTHYECKOTO) 3aHSATHS.

Cemunap — 310 Gopma yueOHOI esATeTbHOCTH, IPOBOUMAs B Y4eOHOM 3aBEJCHHUH I0]I
PYKOBOACTBOM TMpEMojaBaTelisi, TI/A€ CTYACHThl AaKTUBHO YYacTBYIOT B OOCYKICHHSIX,
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NPaKTUYECKUX 3alaHUsAX U IpYTux (popMax B3aMMOAEHCTBHSL.

Jl1s ycrenmHou nmoAroToBKM K CEMUHAPY PEKOMEHIYETCs 3apaHee 03HAKOMUTBCS ¢ TEMOU
3aHATUS M OCHOBHBIMH MaTepHajaMH, YTOObI MMETh BO3MOXHOCTh AKTHBHO YYacTBOBATH B
o0cyxnenuu. Taxke Moae3HO MOATOTOBUTH BOIPOCHI M UAEU UL OOCY)KICHHSI, YTO TTOMOXKET
I1y0’Ke IIOHATHh MaTepUal U MPOIEMOHCTPUPOBATh 3aUHTEPECOBAHHOCTD.

Homawmnee 3a0anue — HaOOp 3a7a4 MO TeMaM HEJIEIH.

[Ipu pabore Hax [AOMATHUMHU 3aJaHUSIMA Ba)XHO BHUMATEIBHO O3HAKOMHTBCS C
TpeOOBaHUSIMU U CPOKaMU BBIMOJIHEHHs. PexoMeHiyeTcs pa3ouBaTh 3aJaHusl Ha STaIbl, YTOOBI
n30exarh Meperpy3kd M Jiydllle YCBOUTh MaTepHall, UCIOJIb30BaTh pa3jIu4HbIe HCTOUHHKHU
uH(popMalnu, BKII0Yas yaeOHUKH U OHJIAaH-peCcypChl, i 0oJiee rTyOOKOro MOHMMAaHUS TEMBI.

Munu-npoexm — 3TO KpaTKOCpOUYHas NpaKTUYecKas paboTa B MalbIX TIpyHmax Ha
ceMHUHapax, HalpaBJeHHAs Ha MPUMEHEHHE TEOPETHUYECKUX 3HAHUN JUIS PEIIeHUsS KOHKPETHBIX
3azad.

B xome MuHH-TIpOEKTa CTYIEHThl MPOBOJAT aHAIW3 MPOOIEeMBbl, pa3padaThIBAIOT
TEXHUUYECKOE PEILIEHUE U MPECTABIIAIOT PE3YJIbTaThl B BUJIE OTUYETA, MOAEIN WU MIPE3CHTALUHU.
Takoit popmar crnocoOCTBYeT pa3BUTHIO HABBIKOB CaMOCTOSITENIbHON pabOThI, KPUTHUECKOTO
MBIIUIEHHUS] © KOMAHIHOTO B3aUMOJICHCTBUSL.

Camocmosmenvnaa paboma — paboTa CTYJEHTOB, HAIpaBICHHAs Ha YIIIyOJEHHOE
W3YYEHUE OTJIEIbHBIX TEM U BONPOCOB yUYECOHON AUCIMILTUHBI (MOTYIs).

B nporiecce camocTosiTensHOM pabOThI CTYIEHTHI B3aUMO/ICUCTBYIOT C PEKOMEHI0BAHHBIMH
MaTepuaiaMy MPU MUHUMAIILHOM yYacCTHH MpenojiaBaTess. 3aauu CTyJeHTa BKIIOYA0T padoTy
C KOHCIIEKTaMH JIeKIIni (00paboTKa TeKCcTa), IOBTOPHOE H3YyUCHHE YICOHBIX MAaTEPHUAIIOB IIJIAHOB
U TE3MCOB OTBETOB, U3YUEHHUE JOMOJHUTEIBHBIX TEM, BHIIIOJHEHNE YI€OHO-NCCIIETOBATEIBCKUX
3aJJaHUI U IPYTOE.

Cucrema OLlCHUBAHUSA PE3YyJbTATOB oﬁyqemm Mo JTUCHMIIJINHE (MOI[y.]'lIO)

Kpurepun nosy4yeHusi ypoBHA M OLeHHBAHUS c(DOPMUPOBAHHOCTH KOMIIETEHLIHH 1O
AucHUILVInHe (Moay/0) «O0ydyeHHe ¢ MOAKPeNnIeHueM»

OneHuBaHue ypOBHsI y4EOHBIX JTOCTHMKEHUH OOy4aroIMXCs MO JUCHUIUIMHE (MOJYJIIO)
OCYILIECTBIISIETCS B BUJE TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOUYHOHN aTTECTalUH.

IIpoMeskyTouHasi aTTecTanMs IO JUCUUIUIMHE (MOJYIIO) OCYIIECTBIsIeTCs B (opme
9K3ameHd, IpU 3TOM MPOBOJIUTCS OLIEHKA KOMIIETEHIINH, chOPMUPOBAHHBIX 110 AUCLUILIIMHE.

g oleHMBaHMS TEKYIIEr0 KOHTPOJS YCIEBAEMOCTHM M IPOMEKYTOYHOM arTecTaluu
UCIIONIb3YETCS JIecATUOAIUIbHAS 1IKaja OLEHUBAHUS, KOTOpask COOTHOCHUTCS C TpaJWLMOHHON
NATHOAIIIBHOM LIKAIOH CIeIyronM 00pa3oM, eciIi HHOE He yKa3aHo B cuiliadyce JUCHUIUINHBL

[MecatudannbHas IlaTudamnbHas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHus 1o
OLICHKA OLICHKA JUCHMIIMHE (MOXYJIIO)
10 OTtnuaHO CTyoeHT TMONHOCTBHIO BIAJeeT 3HAHUSAMH, W3JIOKEHHBIMH B
9 OTJINYHO paboueld mporpamMme, © TIIYOOKO OCMBICISET AUCIUILUIHHY
8 OTIM9HO (Momynp). OH CaMOCTOSITEIBHO U JIOTMYECKH IOCIIEI0BATEIBHO

OTBEYAeT Ha BCE BONPOCHI, aKIEHTHPYS BHUMaHHE Ha HambOoiee
BaKHOM. YMEEeT aHaJIN3UPOBaTh, CPABHUBATH, KIACCU(UITUPOBATH,
0000111aTh, KOHKPETH3UPOBAaTh U CUCTEMATU3UPOBATh U3yUCHHBIN
MaTepual, BbIAEIAS KIIOYEBBIE MOMEHTbl W YCTaHaBIMBas

MPUYMHHO-CIICACTBEHHbIE CBsI3H. UeTKo (hOpMyIHMpYeT OTBETHI,
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JlecaTndaILHAA
OIleHKA

IIaTnéananLuasn
OILICHKA

O0mas XxapakTepUCTHKA Pe3yJIbTaTa 00y4eHusl 1o
JUCHMIIMHE (MOXYJIIO)

YBEPEHHO HWHTEPIPETUPYET pe3yabTaThl AaHAIU30B U JAPYTHX
HCCIICIOBAaHUH, a TakXke pelaerT ciaoxHble 3amadu. CTyaeHT
XOPOIIO 3HAKOM C METOJaMH MCCIIEOBAHMSI, HEOOXOIUMBIMH IS
MIPaKTHUYECKOH JAESITETbHOCTH, M YMEET CBSI3BIBATH TEOPETUUECKHE

ACTeKTHl AUCIUTUIMHBI (MOJTYJIS) C MIPAKTHYECKUMH 3a/1a9aMH.

Xoporiio

Xoporo

CryneHT o6lagaeT 3HaHUSAMH MPEAMETA [TOYTH B TIOJTHOM 00BeMe

paboyeit  mporpaMMbl U CaMOCTOSITENIbHO,  JIOTHYECKHU
MOCJIEI0BATENbHO U BCECTOPOHHE OTBEYAET HA BCE BOMPOCHL,
AKIICHTUPYsS BHUMaHUE Ha HawOoliee 3HAUYMMBIX MOMeHTax. OH
yMeeT aHaM3WpOBaTh, CpaBHUBATh, KiIacCH(UIIMPOBATH,
000011aTh, KOHKPETU3UPOBATH M CHCTEMATH3UPOBATH U3yUEHHBIN
MaTepuai, BBIACIAS €ro KIIOYEBBIC ACIEKThl M YCTaHABIUBAs
NPUYHHHO-CIEICTBEHHbIE CBSI3U. DOpPMyNHPYET CBOM OTBETHI,
YBEPEHHO HWHTEPIPETUPYET PE3YJNbTAaThl AHAIU30B WU JIPYTHX
HCCIIEIOBAHUH, a TAKXKe PeIIaeT CI0XKHbIE CUTYallMOHHBIE 3a/1a4H.
CrygeHT Xopowmo 3HAaKOM C METOAaMH  HCCIEIOBaHUS,
HEOOXOTUMBIMU JIJISI TPAKTUYECCKOW JEATEIBHOCTH, U YMEET
CBSI3BIBaTh TEOPETUYECKUE ACIEKTHI IPEIMETa C MIPAKTUIECKUMU

3agadyaMu.

Y 10BIETBOPUTENBHO

Y 10BIETBOPUTENBHO

CryneHT oOnajgaer 0a30BBIMM 3HAHUSAMHU [0 JUCIUILIMHE
(MOIy10), HO HCIIBITHIBAET TPYAHOCTH IPH CaMOCTOSITEIbHBIX
OTBETaX W HKCIONb3yeT HETOYHbIe (GOPMYIHPOBKH. B xome
OTBETOB OH JIOMYCKAaeT OIIMOKH, KACAIOIIHECs CYTH BOIPOCOB.
CryzmeHT cnocobeH pemarh TOJIBKO CaMble MPOCTHIE 3a1audl W
BJIAJCCT JIMIIIb MUHUMAJIbHBIM Ha60pOM METOO0B UCCJIICIOBaHUS.

He cnan

He cnan

He cnan

CryneHT HE oOBjiaaeN 00sS3aTeNbHBIM MHUHHUMYMOM 3HAaHUU TIO
MpEIMETY M HE MOXET OTBETUTHh HA BONPOCHI, NAXKE €CIIU

npenogaBaTeiib 3a1a€T JOMOJIHUTCIbHBIC HABOAAIINEC BOIIPOCHI.

JlucuunnuHa

obpa3zom:

(MoIyTB)

«O6y‘IeHI/IC C TMNOAKPCIUVICHUCM) OLCHUBACTCA CJIICAYHOUIUM

AKTHBHOCTDH

Bec

KoanuectBo

Onucanne

I[OMaH.IHeC 3aJaHHuC

50%

6

Ha6op 3amad o remam Henenu

MuHU-TTPOEKT

10%

1

KpatkocpouHast npaktuueckasi paboTa B MajbIX IpyIIIax
Ha 3aHATHIX, HANPaBJICHHAs Ha pelleHne KOHKPETHBIX
3a1a4

DK3amMeH

40%

[MucemMeHHast WM yCTHAsE paboTa Hall 3aJaHHEM,
HaINpaBJIEHHBIM Ha MTPOBEPKY MOTYYSHHBIX 3HAHUN U
HAaBBIKOB I10 JTUCIHUILTHHE (MOYJITIO)

®opmyJia pacyéra HUTOIOBOM OLEHKH MO AucHuiIMHe (Moaynaw) «OO0ydeHue c
noakpenyiennem». «0,6 x cpemnee 3a momamHue 3amaHus + 0,1 X mwHE-poekt + 0,4 X

OK3aMCH».

Texkymmii KOHTPOJIb yCIIEBAEMOCTH 00y4aKOIIUXCS MO0 JUCHUILIHHE (MOAYJII0)
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I[IpumepHbIe TOMaLIHUeE 32IAHUS

Jomamnee 3aganue 1. Tadanunbie Mmetoabl RL: Monte Carlo u Temporal Difference
3amanmue:
1. Peamusyiite cpeny GridWorld (5%5) ¢ 3agaHHBIMH MPENATCTBUSAMH M TEPMUHAIBHBIM
COCTOSIHUEM.
2. Peanusyiite:
— Meton Monre-Kapno ¢ mepBeiM mocemenuem (first-visit MC) st oneHku
(YHKLUU [IGHHOCTH COCTOSIHUS.
— SARSA u Q-06yuenue (TD(0)) nnst orieHKH.
3. IIpoBeaure cpaBHEHHE:
— CxomumMocTh (PYHKIUI IEHHOCTH.
— Bnusgnane koapdunmenta oOyueHus U -KaaHOH CTpaTETruu.
— KonuuecTBo maros 10 CX0JUMOCTH.
4. Buzyanusupyiire:
— [IlonuTHKy areHTa Ha pa3HbIX 3Tanax o0y4eHHUs.
— MH3menenue no snu3ogam.
5. OObscHute paznuuud B noseaennu MC u TD meronos.
TpeGoBanus:
— Kon na Python (NumPy, Gymnasium-like interface).
— I'paduxu cxonumocTH.
— Amnamutudeckuii otuér (1-2 cTp.).

Jomammnee 3aganue 2. Deep Q-Network u ucciienoBanue cpeabl
3ananue:
1. Hcnons3yiite cpeny CartPole-vl u3 Gymnasium.
2. Peamusyiite DQN ¢ K1109eBBIMA KOMIIOHEHTAMMU:
— OmnbiT-Oydep (replay buffer).
— Ilenesas cetsb (target network).
— KaJHas CTPATETHs C 3aTyXaHUEM.
3. OOyuure arenra:
— 3aduxcupyiiTe KpUBYIO CYMMapHOT'O BO3HATPAXIEHUS 110 3MHU30/1aM.
— IIpoBeaure aHanu3 ycTOHYMBOCTH OOyUEHHUS.
4. JloGaBbTe yay4llIEHUS:
— Double DQN wuau Dueling DQN.
— CpaBnure ¢ 6a30BOM BepcUEH.
5. IIpoananusupyiite:
— Brnusaue pasmepa 6ydepa u yacToTsl 0OHOBIICHHUS 1I€TIEBOM CETH.
— D} PeKTUBHOCTD NCTIOIB30BAHUS TAHHBIX.
TpedoBanus:
— Koa ¢ xommenTapusimu (PyTorch nnmm JAX).
— I'paduxu o6yuenus.
— CpaBHeHHE MOIX0/I0B U BBIBOJIBI 00 YCTOWYHNBOCTH.

Jomammnee 3aganue 3. Policy Gradient u Actor-Critic B HempepbIBHOI#i cpene
3ananue:
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1. HUcnonssyiite cpenay Pendulum-v1 (HempepbiBHOE TPOCTPAHCTBO JACHCTBUH).
2. Peanuzyiirte:
— TIlpocroit REINFORCE c 6a3oBoii ¢yrkiueii (baseline).
— Arenrta A2C (Advantage Actor-Critic).
3. OOyuure 06e MO/EIH:
— CpaBHHTE KpUBbIE BO3HArPaKICHUSI.
— OueHure AUCTIEPCUIO TPAJUEHTOB.
4. PeanusyiTe U IPOTECTUPYUTE:
— 0O0600mEénnyro orneHky npeumymectsa (GAE).
— CpaBHHTE KaYeCTBO MOJIUTUKH.
5. IIpoananusupyiite:
— CrabuipHOCTh 00y4EHUSI.
— BuusHME SHTPONUIHON perysapu3aluy Ha UCCIIEIOBaHUE.
TpeOoBanmus:
— Peanuzanus na PyTorch.
— Busyanuzanus TpaeKTOpUil U MOJTUTHUK.
— OOcyxaeHne KOMIIPOMEICCA MEXAY CMEIIEHUEM U IUCIIEPCUEH.

HpnMepﬂoe OIMUCAHHUE 3a/ITaHUA U KPUTEPUH OLCHUBAHUS K MUHHU-TIPOCKTY

Heab: npuMeHUTh M3ydeHHbIE MeTOABI RL /u1s penmienus 3amaum B yCIOBUSX YAaCTUYHOM
HAOII0IaeMOCTH, CPaBHUTh A((PEKTHUBHOCTh pa3IMYHBIX MOJAXOAOB M NPOBECTH aHAIH3
MOBEJICHUS ar€HTOB.

®opmar: rpymnmnosas padora (2—3 uenoBeka), BEIIOTHEHHE HA CEMUHAPCKOM 3aHsaTHH (3—4
aKaJeMHYECKHX Yaca).

JTanbl BbINOJHEHUS:

1. ®opmanuzanus 3agaum (30 MuH).

— Br16op win coznanue npoctoit cpeast POMDP (nanpumep, "TtéMHas komHaTa" C
MapKepamu).
— Ormpenenenue COCTOSIHUM, TeUCTBUHN, HAOIIOICHUN, HATPAJIbI.
2. Peaau3auus areHToB (90 MuH).
— Arent 1: DQN ¢ ¢pukcupoBaHHO# nuctoprei HabIr0AeHUH (Kak BXO).
— Arent 2: A2C ¢ LSTM-cnoem st yuéra naMsrTH.
— OO0yueHue B cuMyisTope (YIpoIIEHHas peanu3arus).
3. Ouenka u cpaBuenue (30 muH).
— CpaBHeHHE [0 CyMMapHOMY BO3HArpaaeHHUIO.
— AHanu3 TpaeKTOpHil U yCTONYMBOCTH.
— OOcyxaeHue, Kakoil areHT Jy4llle CIIPaBIIIeTCs ¢ HEONPeAeIEHHOCTHIO.

Kpurepun onenuBanus:

1. KoppeKTHOCTh NOCTAHOBKH 3a/1a4H.

3agaua ¢opMmalu3oBaHa KakK MPOIECC NPUHATHS peIleHUH ¢ YETKUM OmnpeieseHHeM
COCTOSIHUHM, JeHCTBUH, HaOMOIeHWH, (YHKIMM Harpagsl W JAWHAMHKA CpeAbl. YUTEHBI
ocobeHHOCTH YacTuuHOM Habmogaemoctd (POMDP), eciiu mpumenumo.

2. AIeKBAaTHOCTH BHIOPAHHBIX METOI0B.

Hcnonp30BaHHbIE aNTOPUTMbI OOYUEHUSI C MOAKPEIJICHHEM COOTBETCTBYIOT IOCTaHOBKE
3ajaun (HampuMep, NMPUMEHEHHE PEKYPPEHTHBIX ceTe uisl ydyéra HCTOPUM TNPU YaCTUYHOMN
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HaOJII0JaeMOCTH, KOPPEKTHOE McToyib3oBaHue off-policy mnm on-policy moaxomoB).

3. Pa60oT0CnOCOOHOCTh M KOPPEKTHOCTDH peaju3alnuM.

Kon areHToB BbIONMHSETCS 0€3 OIMMOOK, KOPPEKTHO B3aMMOJACHCTBYET CO CPEIOW,
peanuzyet 3asaBiieHHble anropuTMbel (DQN, A2C, LSTM wu T1.1.). Wcnonb3yroTcs KIO4YeBbIC
KOMITOHEHTHI: Oy(ep ombITa, 1efieBasi CeTh, MEXaHU3MbI OOHOBIICHUS TTOJIMTHKH.

4. KayecTBO aHA/IM3a Pe3yJIbTATOB.

[IpoBeneHO cpaBHEHHME areHTOB IO KJIFOYEBBIM METPHUKaM: CyMMapHOE BO3HArpaxkJeHHE,
CTaOMIIBHOCTb OOyUY€HHsI, CKOPOCTb CXOIUMOCTH. [IpoaHann3upoBaHbl TPAaeKTOPUU MOBEACHMS,
BBISIBJICHBI CUJIBHBIE U CJ1a0ble CTOPOHBI MOAXO0/I0B.

5. NuTepnperanus u 000CHOBaHME BbIBO/I0B.

BriBogbI 0 moOBeAeHMM areHTOB OOOCHOBaHBI C TOYKW 3peHus Teopuu RL (mampumep,
O0BsICHEHHE MPEUMYLIECTBA AKTOP-KPUTHUKA C MaMSITbIO B YCIOBUSAX HEONPEACIEHHOCTH).
OO0cyx1at0Tcsl OrpaHUYEHUS MOJIEIU U BO3MOXKHbBIE YIyUIICHHUS.

3apaHus AJ151 MPOMEKYTOYHOM ATTECTAIMM MO JUCHUILIHHE (MOAYJII0)

Ne 3aganue OtBer Komnerenums

n/n

1. Kak pacmmdpoBreiBaeTcs abbpeBuaTypa MapKOBCKHI ITpoIIecc YK-6
MDP?

2. Kakoe ypaBHeHUE JIEKUT B OCHOBE bennmana [1K-3
JUHAMUYECKOTO IPOrpaMMHUPOBAHUS?

3. Kakoii THII OJUTHKH UCTIONB3YET aJTOPHTM Off-policy IK-3
Q-learning?

4. Uto ucronb3yeTcs IS JEKOPPEISIInT Byodep IK-3
nanHbeix B DQN?

5. Kakas cets cTabmimmsupyer o0yueHHE B Target IK-3
DQN?

6. Kaxoii MmeToq onTUMHU3UPYET NOTUTUKY I'panuent IK-3
HanpAMyro?

7. UTO CHUXAET NUCIIEPCUIO OLICHKU Bbasuc [IK-1
rpaaueHTa?

8. Kax Ha3bIBaeTCs peBBILLIEHUE HATPaAbl HAL IIpeumyectBo IK-3
cpeHuM?

9. Kakoit anroput™ orpaHuymBaeT mar PPO IK-3
OOHOBJICHUS TTOJIUTHKH?

10. Kaxoii anroput™m npenHa3HaueH st DDPG VK-6
HETPEePBIBHBIX AEUCTBUINA?

11. Yro makcumusupyet anroputm SAC nommumo OHTponus I1K-3
BO3HArpa)x1eHus?

12. Kaxoii mouck ucmoap3yeT CUMYJISIHIO Momnre-Kapio OIlK-1
TpaeKTOpHii?

13. Kak nazpiBaercst o0yueHue mo Nmuranuonnoe I1K-3
JIEMOHCTPAIHSIM dKcTepTa’?

14. Yro BoccTaHaBIMBAET 00paTHOE O0YUECHHUE C Harpany I1K-3
NOJKperieHueM?

15. Yro no3BossgeT n30€KaTh JTOKAILHBIX UccnenoBanue OIlK-1
ONTHMYMOB?
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16. Kakas ctparerus 0ajgaHcupyeT ucCB YK-6
HCCIICIOBAHNE U UCTIONb30BAHUE?

17. Kaxoif coMITuHT HCTIOTIB3yeT Tommcona IK-3
aroCcTepHOpHOE pacmpeieneHue?

18. Kax naseiBaercs MDP ¢ wactuunoit POMDP OIlK-1
HaOII0JaeMOCTHIO?

19. Kakast apxutekTypa XpaHHT MaMsTh B LSTM YK-6
POMDP?

20. Uro GpHUKCHUPYIOT I BOCTIPOU3BOAUMOCTH Seed YK-6
AKCIIEPUMEHTOB?
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