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1. llesb ocBOeHMsI AMCHMIUIMHBI (MOAY/IST)

Llenbto ocBoeHUs1 AUCHUIIIMHBL (MoAy/si) «CHUCTeMBbI MCKYyCCTBEHHOTO
VHTe/I/IEKTa B MPO(eCCUOHATbHOU [1eITeJIbHOCTU» SB/SIeTC (DOPMHUPOBaHUE Y
o0yuaroIuxcss KOMITeTeHI[UH, 00eCTieunBaroIUX CTIOCOOHOCTh K UCITO/Ib30BAHUIO
TeXHOJIOTMH WCKYCCTBEHHOI'0 UHTE//IeKTa B MPOo(deCCUOHaTbHOM esiTeTbHOCTH.

2. MecTo AuCHMIIIMHBI (MO/y/if) B CTPYKType 00pa3oBaTe/IbHOM NMPOrpaMMbl
BBICIIIEro 00pa3oBaHus — MPOrpaMMbl DaKajlaBpUaTa

HucuunivHa (Moaynb) «CHUCTeMbl MCKYCCTBEHHOTO MHTe/IEKTa B
npodhecCHOHaTLHOU /leATeTbHOCTH» OTHOCUTCS K 00si3aTesibHOM yactu broka 1
«IUCIUTIMHBI (MOAYJIN)».

[l7i5 oCcBOeHUsI AAHHOM MUCIUTUTMHBI (MOAYJ/sT) HEeOOXOAMMBI pe3y/bTaThbl

O6y‘JEHI/IH, MOJIyyeHHble B  MPeJIIECTBYHOIIMX JUCLUIUIMHAX  (MOZAYJISAX):
«Marematvka»; «VH(popmaTika ¥ miporpaMmupoBaHue», «IIporpamMmMmHas
WHXXEHEPUA».

[TepeueHb MOC/IEAYIOIMMX AUCHUATUIMH (MOAYJ/el) U TPaKTUK, /i KOTOPhIX
HeoOXo/UMbl pe3y/nbTaThl 00y4yeHMs, TIOIyuyeHHble B [JAaHHOW JUCIUTIIMHE
(moayne): «WccnemoBaHue oriepaldii ¥ MeTO[bl ONTUMHU3ALUK» «Teopus
aJITOPUTMOB», «YueOHas TTpaKTHKa (03HaKOMUTe/IbHAsK PaKTUKa».

3. IlepeueHb JIAHUPYEMbIX Pe3y/IbTaTOB 00yueHHs M0 JUCLHUILIHHE
(MoAyJ/11I0), COOTHECEHHBIX C YCTAHOB/IEHHBIMHU B 00pa3oBaTe/IbHOU
nporpaMMe BBICIIIEr0 00pa30BaHMsA — MPOrpaMMe 0aKa/laBpuaTa
HHAMKATOPaMH JOCTH)XeHHs KOMIeTeHLIUH

Kopg u
Kop u HavMeHOBaHue [TnaHupyeMble pe3y/bTaThl
HavMeHOBaHHe WH/IMKaTopa o0y4eHUs 10 AUCIUTIIHE
KOMIeTeHLIUU JIOCTHXKEeHUs (Moayto)
KOMITeTEHLIUU

OIIK-6. CriocobeH MNOIIK 6.1 - 3HaTb:  OCHOBHbIE  [IpaBWJIA
000CHOBBIBATH Pa3pabaTbiBaeT HauepTaTeTbHOMN reoMeTpHH,
TIPUHSITHE VHHOBALIMOHHBIN TpyeMbl KOMITbIOTEPHOU Ipa(uKu
TEXHUYECKOTO TIPOEKT C YUETOM Ha CTaJuld KOHCTPYUPOBaHUS U
peLLeHys TIPH 0COOEHHOCTeH YTeHWUsS  4YepTeXXer  CJI0XKHBIX
pa3zpaboTke TIPUHSITUS W3/1enmii
VHHOBAIMOHHOTO TeXHUUECKOTO0 - YMeTh: WCII0/1b30BaTh
TIPOEKTa, BLIOMPATh pellieHusl TIPUHLIUATIBI rpauueckoro
TEXHAUECKHE Tipe/iCTaB/IeHUsT
Cpe/icTBa U MPOCTPAHCTBEHHBIX 00pa3oB,
TEXHOJIOTHH, B TOM CUCTEMY TIPOEKTHO-
YKC/IEe C YUETOM KOHCTPYKTOPCKOM
5KOJIOTMUeCKHX JIOKYMeHTall1H, INELIZYE]




TOC/Ie/ICTBUN HX
TpYMEeHeHUsT

MOCTPOEHUSI TEXHUUECKUX CXeM U
yepTexen

- Bnajetb: HaBbIKAMM UTEHUSI U
BBITIO/THEHUST TPOEKTHO-
KOHCTPYKTOPCKOU [TOKyMEeHTalli!
B T.U. C UCI0JIb30BAHUEM Cpe/ICTB
KOMITbIOTePHOU rpadhMKu

OIIK-7. CriocobeH
TOHUMaTh
TIPUHITUTIBI paOOThI
CoBpeMeHHbIX
VH(}OpMaI[MOHHBIX
TeXHOJIOTUH U
WCTI0/Tb30BaTh UX
IS pellieHus 3a/1a4u
rpodeCcCUOHATLHOU
JlesITe TbHOCTH

NOIIK 7.1.3HaeT
TIPUHITUTIBEI pabOThI
COBpEeMeHHbIX
MH(pOpPMaIMOHHBIX
TeXHOJIOTUH

- 3HaTh: TEOPHIO aJlTOPUTMOB,
SI3bIKH U CUCTEMBbI
ITPOrpaMMUPOBAHMSI, Oa3bI
JAHHBIX; COBpEMEHHbIe
TeH/IeHLIUA Pa3BUTHS
MH(MOPMAaTHUKU U
MH(H)OKOMMYHUKaI[MOHHBIX
TeXHOJIOTUii; OCHOBHbIE CBe/IeHUSI
0 TaKeTax MPUK/IaJIHbIX
TIpOrpaMM, MCTIOJIb3yeMbIX B
rpodecCMOHa/ILHOM
JesiTe/TbHOCTU

- YMeTb: IpUMeHSITb CPeJCTBa
rvH(opMaTH3alLuu,
KOMMYHUKAL[UH U TEXHOJIOTHH
aBTOMATH3alWHU [JIs1 PellieH st
TIPUK/Ia/THBIX 3a7jau

- Bnagetb: HaBbIKaM# pabOTHI C
rakeTaMu TIPUKJIaTHBIX
TIpOrpaMM Jijisl peliieHust
npodeCcCMOHA/IbHBIX 3a7a4

NOIIK 7.2
[Ipumensiet
TIPUHITUTIBEI pabOThI
MH(pOPMaIMOHHBIX
TeXHOJIOTUM 151
pellieHus 3aau
ripochecCcroHa/IbLHOM
JesiTeTbHOCTU

- 3HaTb: OCHOBBI IIPUMEHeHUs
OBM p19 MogepoBaHus U
ONTUMMU3aLIMU Pa3/IUUHbIX
TPOL{eCCOB YMeThb: IPUMEeHSTh
TMaKeThbl MPUKJIaJHBIX IPOrPamMM
JUIS1 peleHrst MPUKIaHbIX
WH)XeHepHOTeXHUYeCKUX U
TeXHUKO-KOHOMUYECKUX 3a/a4
Bnazfets: MeTozamMu rpyMeHeHust
TaKeTOB TPUKJIaIHbIX TIPOrPpaMMm
JUIS1 pelueHus 3a7a4y
MO/Ie/TMPOBaHKs U ONITUMU3ALMU

4. CTpyKTypa U coiep>KaHue JUCIHMIUTHHBI (MO/1y/Is1)

4.1. CTpyKTypa JUCLATIMHBI (MOZYJIST)
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4.1.1. O6beM AUCIMIUIMHBI (MOAY/S) U BUILI yueOHOM pabOTHI MO

ouHOM (hopme 0OyUeHUs:

CemecTtp
o Bcero
Buz yue6HoOI paboThl HACOR No 1
4yacoB
KonTakTHasi pabora (Bcero): 102 102
B Tom uucre:
Jlekuym (JI) 34 34
[Tpaktnueckue 3austus (I1p) - -
JlabopartopHas pabora (J1a0) 68 68
CamocTosiTenibHasi pabota obyuaroiuxcst (CP) 33 33
IIpomexyTouHas ®opma
aTTecTaLus TIPOMEXXYTOUHOU (Ok3) (3k3)
arTecTaluu
KonnyecTBo yacoB 54 54
OO1m1ast TPy/10€MKOCTb Yacel 252 252
JVICLIUTUTUHBI (MOZYJ1s1) 3aueTHbIEe eJUHULIbI 4 4

4.1.2. O6beM [IUCLIMIIUHBI (MOJYJisA) U
3a04UHOl (hopMe 00yUueHuUs:

BUBI yueOHOUW pabOThI 10

Kypc
. Bcero
Bu yuebHO# paboThI 4ACOR No 3
4yacoB
KonTakTHasi pabora (Bcero): 20 20
B ToM uncre: 6 6
Jlekiuu (JI)
[TpakTrueckue 3aHstus (I1p) - -
JlabopaTopHas pabora (J1a6) 14 14
CamocTosTennbHas pabora oOyuaroiuxcs (CP) 223 223
[TpomexxyTouHas dopma
aTTecTalys TPOMEKYTOUHOMU (9K3) (3k3)
aTTecTaluu
KosinuecTBO 4acos 9 9
OO0111as1 TPYI0EMKOCTh Yacsl 252 252
JUCIUTIIMHBI (MOYIs1) 3aueTHbIe e/JMHULIbI 7 7

4.2. Cosep>kaHre JUCLIUTUIUHBI (MOZY/JIsA):

4.2.1.
o0yueHusI:

Cojiep>kaHre  IUCLIUTIIMHBI

(Moaynsi) 1o ouHOM (opMme
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Kon KommuectBO
KOMIIETeHI] 4acos,
WM, KOA | BbI/IE/II€MbIX HA | o
Harvenosame | WHAUKATOD | KOHTAKTHYHO 50
a pabory, Buger CP | KoHTposib
paszesa, TeMbl yaco
JIOCTHYKeHU 0 BUlaM 5 CP
s yueOHBIX 3aHITHI
KoMmeTeHd| Tp | J1a6
15051
Tema 1. Beenenne | OIIK-6
B nckyccTBeHHbId |(MOIIK-6.1
WHTEe/UIeKT U ) OIIK-7 IToaroroBka
ocHOBHbIe MeToAb! |(MOIIK-7.1 K YCTHOMY | YCTHBIM
MAaLLIUHHOT O , 2 6 8 orpocy, orpoc,
obyuenust st |MIOIIK-7.2) IIOATOTOBKA | [JIOKJIaf,
paboThI € JIOKJ1aza
TaOTMUHBIMH
JlaHHbIMU
OIIK-6 IToaroroska
Tema 2. OcHoBHble|(VIOITK-6.1 B ACTHOM —_
3a/lauM CUCTEM ) OIIK-7 4 i 4 3 gn oc y };n oc
uckyccrsenHoro |(MOIIK-7.1 10 r[()) TO}];,K a 011211 ’
VIHTeJUIeKTa , /:(E)Kna a AOKIAR
VIOTIK-7.2) AOKIAA
OIIK-6 YCTHBIN
Knacrl;ill\(/i)ania s (MOIIK-6.1 IToaroroBka| ormpoc,
A IDMME Lé ) OIIK-7 K YCTHOMY |TeCTUpOBa
o pI/ITMapk- (MOTIK-7.1| 4 4 | 8 | ompocy, Hute,
6111/15( R , MOATOTOBKA | IOKJ/az,
cocegeii (kNN) NOIIK-7.2) JIOK/Iazia TBI;IE;)I];,;I:
OIIK-6 [TogroroBka
Tema 4 (MOI1K-6.1 K YCTHOMY CTHLL
Perpeccus ) OITK-7 OTpOcy, }(’)H oc
P (MOI1K-7.1 TeCTUPOBaH poc,
MeTpuKH OLIeHKHU o TeCTUpOBa
perpeccuu: MSE, ’ 4 - 6 8 ’ HUe,
NOIIK-7.2) BbITNIO/THEHU
MAE, R2 — JIOKJI1a
10 TUTOBBIX
KO3 puiieHT sanapii | TATOBbIE
JleTepMUHALUU noafOTOBKa 3a/laHus
JIOKJ1aja
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Kon KommuectBO
KOMIIETeHI] 4yacos,
WU, KoJl | BbiAensieMbix Ha | Kos-
HavMmeHoBaHMe | UHAMKATOD| KOHTaKTHYHO BO Bigpi CP | KoHTpO/TH
paszesa, TeMbl a pabory, yaco
JOCTUKeHU 0 BYiaM B CP
s yueOHBIX 3aHITHI
komrereHtt| JI | Ilp | JIab
Tewma 5. OIIK-6
Knacrepuzauus |(MOITIK-6.1 [ToaroroBka
k-means, k- ) OIIK-7 K YCTHOMY | YCTHBIM
means++, (UOIIK-7.1 orpocy, orpoc,
DBSCAN, , 2 - 4 8 | TecTHpOBaH | TECTUPOBA
arsiomepatvBHasi |MOI1K-7.2) 1510} HUe,
KJ/IacTepu3aliys MOATrOTOBKA | IOK/Iaj,
MeTpuKy OLIeHKU JIoK/1azia
KJIaCTepu3aLuu
OIIK-6 [TogroroBka
Tema 6. (UOIIK-6.1 K YCTHOMY CTHLL
AJITOPUTMBI, ) OIIK-7 orpocy, y
OIpoc,
ocHoBaHHbIe Ha |(MOIIK-7.1 BBITIOJIHEHU
4 - 6 8 JIOKJ1a
TpUMeHeHUn , 10 TMTOBBIX | "
peLIarIrUX NOIIK-7.2) 3alaHUN
3a/laHUs
JlepeBbEB. MOATr0TOBKa
JOK/az1a
Tema 7. Meton OIIK-6
OTIOPHBIX (UOIIK-6.1
BEKTOPOB. ) OIIK-7 [ToaroroBka
[Ipsmas u (UOIIK-7.1 K YCTHOMY | YCTHBIU
obpartHas 3ajaya. , 4 - 4 8 OI1pocy, OT1poC,
Onpenenenve |MOIIK-7.2) MOATOTOBKA | [JIOKJIaz
OTOPHBIX J0K/azia
BEKTODOB.
AnepHbIN TPIOK.
OIIK-6 IToaroroBka
(MOITK-6.1 K YCTHOMY CTHLI
) OIIK-7 ornpocy, };n oc
Tewma 8. (UOIIK-7.1 BBITIO/THEHU poc,
. TeCTUPOBA
HawvBHbI1 , 9 i 6 g |10 THIOBBIX e
baiiecoBckuii  |[MOIIK-7.2) 3a/laHuM oKL ’
K/1accudbukaTop TeCTUPOBaH AORIAN
TUIIOBbIE
IO,
3a/laHUst
MOATrOTOBKa
JOK/naza
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Kon KommuectBO
KOMITeTeHI] YacoB,
WU, KOZl | BbiflesisieMbIX Ha | Kosi-
HavMeHoBaHue | UHIUKATO KOHTaKTHYO BO
& P y Buger CP | KonTposs
pasjiena, TeMbl a pabory, yaco
JOCTUKeHU 0 BYiaM B CP
s yueOHBIX 3aHITHI
komrereHtt| JI | Ilp | JIab
OIIK-6 [TogroroBka
NOIIK-6.1 K YCTHOM o
Tema 9. MeTtozpbl ( Y y YCTHBIN
Gesrpaguentroi | ) QLK OTpocy; oTIpOC
paz (UOIIK-7.1 TeCTUPOBaH pog,
ONTUMM3ALUH: 1O TeCTUPOBa
CJTy4YarHbIN TTIOMCK ’ 2 - 6 8 ’ HUe
A I MOIIK-7.2) BBbITMIO/THEHU ’
hill climb, oTxur, JTIOK/Iaj
N 0 TUTIOBBIX
reHeTUUeCKU . | TumoBbIe
3a/laHUMN
aJIrOPUTM 3a/laHus
MO/ArOTOBKA
JIOK/azia
Tema 10. OIIK-6 [ToaroroBka
Cucremsl (UOIIK-6.1 K YCTHOMY
r/1y60KOTro ) OIIK-7 orT1poCy,
o0OyueHwusl. (MOITK-7.1 TeCTHUPOBaH
HelipoHHsble ceTn , 51708
Pab6ora c NOIIK-7.2)| 2 8 8 | BbIMO/IHEHU
H300pakKeHUSIMH 0 TUTIOBBIX
C TIOMOLL[bIO 3a/laHUM
HEeHPOHHBIX MO/rOTOBKa
ceteit ObpaboTKa JTOK/1a/1a
TEeKCTOB
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Kon KommuectBO
KOMIIeTeHI] 4yacos,
uu, Koz, | BblgensieMbix Ha | Kon-
HanmeHoBaHMe |WHAUKATOpP| KOHTAKTHYO BO Bigpi CP | KoHTpO/TH
paszesa, TeMbl a pabory, yaco
JOCTUKeHU 0 BYiaM B CP
s yueOHBIX 3aHITHI
komrereHtt| JI | Ilp | JIab
Tema 11. OIIK-6 [TogroroBka
Ob6yuenue c  |(MOIIK-6.1 K YCTHOMY
noakpervienveMm | ) OIIK-7 orpocy,
[Tonsitus arenta, |(MOTIK-7.1 TeCTUPOBaH
cpefpl, , W10,
COCTOSIHVS, NOIIK-7.2) BBITIOJIHEHU
JeUCTBUM U 10 TUTIOBBIX
Harpajpl. 3a/laHUM
D yHKLIUA MOATrOTOBKA
LIeHHOCTH JIOKJ1aza
COCTOSIHUSA
(Value function) ) 3 3
1 QYHKI[US
KauecCTBa
nercteus (Q-
funtion).
OnTtumusauus
CTpaTeruu C
TTIOMOLLIbIO
MaKCUMU3aLUU
byHKIMH
LIEHHOCTU U
KauecTBa. Q-
oOyueHue.
Tema 12. OIIK-6 [ToaroroBka
['nybokoe (MOIIK-6.1 K YCTHOMY
oOyueHue C ) OIIK-7 Or1pocy,
noakperienvem |(MOIIK-7.1 TeCTUPOBaH
Deep Q- , HI10,
Networks, Actor- |MOIIK-7.2) 9 6 g | BBINOHEHH
critic s 10 TUTOBbIX
YPOBHS 3a/laHUN
SKCIEePTHBIU: MO/JIrOTOBKa
REINFORCE, JIOKJ1azia
A2C, PPO,
DDPG
BCEI'O YACOB 34 - 68 | 96 54
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Tema 1. BBeseHrMe B MCKYCCTBEHHBIM WHTE/JIEKT M OCHOBHbIE METO/bI
MalllMHHOTO 00yueHus Ayist paboThl ¢ TAOIMYHBIMU JaHHBIMU.— 16 u.

Jlekumu — 2 4. Copepkanue: IloHatve wuHpopmanuu. [loHATHEe U
KJacCU(UKaLUsi ~ WCKyCCTBEHHOrO  UHTe/uieKTa. Ponb  uHpopManuu U
MH(GOPMALMOHHBIX TEXHOJIOTHM B Pa3BUTUM COBPEMEHHOI0 WH(OPMAIMOHHOTO
obmjectBa. ['ocygapcTBeHHasi TMOAMTHMKA B HMH(oOpMalMoHHOM  cdepe.
WudopmariroHHast 6e30macHOCTb.

JlabopaTopHble paboThl — 6 U.

Tema 2. OCHOBHBbIe 3a/jJauli CUCTeM UCKYCCTBEHHOI'0 UHTe/I/IeKTa.— 16 u.

Jlexuyu — 4 u. Copepxanue: Knaccudukaiys, Kaactepusals, perpeccusi.
Turnbl MalIMHHOTO 00yUeHUsT

JlabopaTopHble paboThl —4 U,

Tema 3. Knaccudukaiys Ha npumepe anroputma k-Osmmkadmmx cocepeit
(kNN) — 16 u.

Jlekiuu — 4 u. Cogepskanre: OMIIMOHAIBHO: BHICTPBIM MOMCK OMKaNIIIIX
cocezieri. MeTpHKM OLIeHKU KaacCU(UKaLMK: MOJHOTa, TouHoCTh, F1, ROC, AUC.
BanupauyonHas W TecTtoBasi  BbiOOpka. Kpocc-amupauusi.  Pabora c
KaTeropuaabHbIMU NPU3HAKAMM.

JlabopaTopHble paboThl — 4 U.

Tema 4. Perpeccus. Metpuku oueHku perpeccun: MSE, MAE, R2 —
Ko3(hPuieHT AeTepMyHalyy. — 18 u.
Jlexkuum — 4 4. CopgepkaHue: JIMHeWHasi perpeccusi, TOJMHOMHAJIbHAS
perpeccus. [lepeoOyueHne u peryssipu3saiusi, rpedHeBasi perpeccusi, LASSO,
Elastic Net.

JlaboparopHbie paboThI — 6 .

Tema 5. Knacrepuszanus k-means, k-means++, DBSCAN, arnomepaTtvBHast
Kjactepusalys MeTpUKHU OLIeHKY K/iacTepusanuu — 14 u.

Jlekumu — 2 4. Copepxkanue: Kiacrepusalys: MNpoLeCC TPYNIIUPOBKU
00BEKTOB JaHHBIX IO CXOJCTBY. Kiactep: rpyrina o6beKTOB, CXOXKUX 10 CBOUM
XapaKTepucTUKaM. MeTprKa pacCTOsHUSL: (DYHKLMs, U3Mepsitolljas pacCTOSTHUe
MeXTy 00beKTaMH JJaHHBIX.

JlaboparopHbie paboThl — 4 .

Tema 6. ANropUTMbI, OCHOBaHHbIe Ha TIPUMEHEHUH PeLaloIUX JepeBbeB —
18 u.
Jlekiuu — 4 u. Copepkanue: Kpurepuu pa3bueHust y3710B: IlomyssipHble
KpuTepuu: MHbopMauroHHbil nipupocT (Information Gain), kputepuii JKuHu
(Gini impurity), sutponusi (Entropy). MeTozbl TipejoTBpallieHUst riepeobydeHus:
Metogpi: obpe3ka (pruning), orpaHuueHvsi TJIyOMHBI JepeBa, MUHUMaJ/bHOE
yncIo0 HabOmMoAeHU B y3/1e. AJITOPUTMBI TIOCTPOEHUS ZiepeBbeB pelteHuit: 1D3,
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C4.5, CART - cample pacrpocTpaHeHHble anropuTMmbl.  OO6paboTka
MIPOMYII[eHHBIX JAHHBIX: MeTofpl: yAaneHHe HaO/IOeHH C TIPOIyCKaMH,
3aroJiHeHHe TIPOMYCKOB CpPeJHMM 3HaueHueM, CO3/iaHue OTAeIbHOrO y3/a st
MIPOMYILIEHHBIX JaHHBIX.

JlaboparopHbie paboThI — 6 .

Tema 7. MeTo/, onopHbIX BekTOpoB. [Ipsimasi u obpaTHast 3asaua. OripesiesieHue
OMOPHBIX BEKTOPOB. S11epHbIM TPIOK — 16 u.

Jlektmu — 4 u. Cogepxanue: Beegenne B SVM: OnucaHue OCHOBHBIX
TPpUHLMIIOB U uaen wmetoja. IlpeumyimectBa SVM: BeicOkasg TOYHOCTb,
yCTOWUMBOCTh K TepeoOyueHHi0, BO3MOXXHOCTb PabOThl C BLICOKOpPa3MepHBIMHU
JaHHBIMH, CIIOCOOHOCTL 0OpabaTbiBaTh HeNMWHEWHble T'DAHULIBI  pa3/e/ieHusl.
Hepoctatku SVM: CrnoxHocTb BbIOOpa TapamMeTpoB si[pa U peryJispu3aliiy,
MezjieHHOe oO0yueHWe /it OosbIMx HabopoB fAaHHBIX. [IpsiMasi U obpaTHas
3a/java: [Ipsmas 3amaua SVM: HaWtu onTUMaabHYX0 —paszesitollyro
TUIePIVIOCKOCTb B TPOCTPAHCTBe MPU3HAKOB, KOTOpas MakKCHUMa/bHO pasesseT
Kaacchl fgaHHbIX. OOpartHasi 3amavya SVM: Haiitu ¢yHKOMIO spa, KOTopast
npeobpa3yeT MCXO[HbIe JaHHbIe B Oojiee BHICOKOpa3MepHOe MPOCTPAHCTBO, Tje
KJIaCChl MOYKHO Pa3Ze/UTh JIMHeWHO. OripesiesieHre OMOPHBIX BEKTOPOB: OmnopHbIe
BeKTOpbl: TOUKM [aHHBIX, KOTOpble HaXOAATCs OJiKe BCEro K pasesstoleit
TUITePIIOCKOCTHU.

JlabopaTopHble paboThl — 4 U.

Tema 8. HauBHbIi1 GatiecoBckuii KnaccudukaTop.— 18 u.

Jlekuuu — 2 4. Copepxkanue: Bpenenve B HaubHbii baliecoBckui
KnaccudukaTop: OnucaHre OCHOBHBIX MPUHIMIIOB W MeM aaroputMa. Teopema
baiteca: TloHsiTve yC/IOBHOM BEpPOSATHOCTH. MeTOAbl OLIEHKHM pacripefeieHust
npu3HakoB. EM-airoputmM Ha  nOpuMmepe CMeCH raycchaH. MeTozbl
0e3rpafiIMeHTHOM  ONTHMH3ALMK: CJIydalHbIlM Tiouck, hill climb, omxur,
reHeTUYeCKUM arOPUTM.

JlabopaTopHbIe paboThl — 6 U.

Tema 9. Metoanl 6e3rpafiueHTHON ONTUMU3AI[MN: CTyYalHBIA TTOMCK, hill
climb, oT>Kur, reHeTUUYECKUM anropuT™ — 18 u.

Jlexkuyu — 2 u. Cogepsxkanue: Ciyuaiinbiii mouck. Hill climbing (mogsem B
ropy). Omxkur (simulated annealing): MeTos, BHZOXHOB/EeHHbIV (DU3NUECKUM
MpPOLIeCCOM OTKUra. ['eHeTUUeCKUil aarOpuTM: BAOXHOBJIEH 3BOJIFOL[MOHHBIM
niporjeccoM. IIpoctpaHcTBO norcka. [leneBast pyHKIMs. ['106aNMbHbBIN ONTUMYM.
JlokanbHe onTUMyM. CiiyyaiiHble TOMCKU.

JTabopaTtopHble paboThl — 6 .

Tema 10. Cuctemsl riy6okoro obyuenusi. HetliponHbie cetu Pabota ¢
1300pakeHUsIMU C TIOMOILIIbI0 HeHMpOHHBIX ceTeld OO6paboTka TekcToB — 18 u.
Jlekuyu — 2 u. Cogepxanue: [IoHSITUE MCKYCCTBEHHBIX HEMPOHHBIX CEeTeu
(MHC). ApxuTeKTypa HEMPOHHBIX CeTel: CJIOM, HeHPOHbI, PYHKI[MW aKTHUBALUU.
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I[Mporjecc obyueHrss HEMPOHHOM ceTH: TpsiMoe pacrpoctpaHenue (forward
pass), obpaTtHoe pacripoctpaHeHue (backpropagation), rpaiieHTHBIN CITyCK. THITBI
apXUTeKTyp: cBepTOYHble HelpoHHble ceTU (CNN), peKyppeHTHble HeHMpOHHbIE
cetu (RNN), pekypcuBHble HelipoHHele cetd (RNN), aBTO3HKOZEpHI,
reHepaTUBHO-cocTs3aTeibHbIe ceTu (GAN).

JTabopaTtopHble paboThI — 8 u.

Tema 11. OO6yueHue c moakpernieHueM [loHATUS areHTa, Cpejibl,
COCTOSIHUS, [eWCTBUM M Harpafbl. DyHKIUsA LeHHOCTH cocTtossHusi (Value
function) u dyHkMs kauectBa gerictBus (Q- funtion). OnTUMH3aLUS CTPaTeruu
C TIOMOIIIbI0 MaKCUMU3al[Mu (YHKIMM [IeHHOCTH U KauecTBa. Q-obyueHue — 18
u.

Jlekupu — 2 u. Cogepxanue: AreHT. CocTosiHMe: UH(pOpMaLys,
ONMCHIBAIOLIIAS TeKylllee TMIOJIOKeHUWe areHTa B cpefe. [leliCTBUe: orepanys,
BBITIO/THSIEMasi areHTOM B TeKylleM cocTosiHud. Harpaza. @yHKUMKW LIEHHOCTU U
KauectBa: DyHkims 1jeHHocTu coctosHus (Value function, V(s)): olleHuBaeT
COCTOsSIHME S C TOUKHU 3peHusi areHTa. SARSA (State-Action-Reward-State-Action):
B oTmuve oT Q-o6yuenusi, SARSA. Deep Q-learning: ucrnonb3yeT HelipoHHbIe
cetu /151 anmpokcumanuu Q-¢ynkuun. Double Q-learning.

JlabopaTopHble paboThl — 8 U.

Tema 12. I'nybokoe obyuenue c mogakpervienreM Deep Q-Networks, Actor-
critic s yposns skcneptHeiii: REINFORCE, A2C, PPO, DDPG — 16 u.

Jlekuyu — 2 u. Copgepxxkanue: 1. Deep Q-Networks (DQN). Uges: DQN.
KinroueBblie TexHonoruu. OneiT pervierd namsaty. Lleneswie cetu. Actor-Critic (AC).
REINFORCE: ocHOBaH Ha IpaZjueHTHOM CIIyCKe U UCII0/Ib3yeT OLIeHKY Harpazpl
nyist ooHoBeHus mouTuKA. A2C (Advantage Actor-Critic). PPO (Proximal Policy
Optimization). DDPG (Deep Deterministic Policy Gradient).

JTabopaTtopHble paboThI — 6 .
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4.2.2. Copep>kaHue AUCLATITMHBI (MO/YJIs1) TIO 3a04HOM Gopme 00yueHUs:

Kop KomnuectBo
KOMIIeTeHI] 4yacos,
WM, KOJ | BBIA/AEMbIX HA | 1o
Hamvenosame | /HAUKATOP | KOHTAKTHYIO 5O
a paborty, Buast CP | KoHTposb
pa3ziesa, TeMbI yaco
JIOCTHXKEHU 0 BHUJaM 5 CP
i y4eOHBIX 3aHATHI
KoMmmeTeHd| Mp | J1a6
15051
Tema 1. Beenenne | OIIK-6
B UckyccTtBeHHbIM |(MOIIK-6.1
UHTEeJ/UIeKT U ) OIIK-7 IToaroroska
ocHoBHbIe MeToAbI |(MOITK-7.1 K YCTHOMY | YCTHBIM
MAaIIMHHOI'O , 1 2 18 Or1pocy, OT1pOC,
obyuenus ans  |MOIIK-7.2) MOATOTOBKA | [IOKJIaf
paboThI C JTOK/1a/1a
TaOMMUHBIMHU
JJaHHBIMU
OTIK-6 [ToaroroBka
Tema 2. OcHoBHeble |(MOITK-6.1 X ACTHOM CTHLL
3a/lauM CUCTEM ) OIIK-7 i ) 20 gn oc Y };H oc
uckyccrteenHoro |(MOIIK-7.1 pocy, poc,
MOATOTOBKA | TOK/Iaz,
HHTeJIJIeKTa , oKIanA
VIOIIK-7.2) AORIAA
OIIK-6 YCTHBIN
Knacj;lel\a[);i;al - (UOIIK-6.1 [TogroroBka| ompoc,
A IDMe He ) OIIK-7 K YCTHOMY |TeCTUpOBa
o PHTMaPk_ (MOTIK-7.1| 1 2 | 20 | omnpocy, Hute,
611145( IR , MOATOTOBKA | TOK/Iaz,
cocepeit (KNN) NOIIK-7.2) JloKaza Tglgzglli;f
OIIK-6 ITogroroBka
Tema 4. (MOITK-6.1 K YCTHOMY yCTHBI
Perpeccus ) OITK-7 Onpocy, oTIpocC
P (UOTIK-7.1 TecTupoBan | - PO%
MeTpUKU OLIeHKHU o TeCTUpPOBa
perpeccuu: MSE, VIOTIK-7.2) 1 2 20 BLITIOJIHEHM HUe,
MAE, R2 — JIOK/1a/1
10 TUTOBBIX
KO3(phULIeHT sanam | TATOBbIe
JleTepMUHAaLUU HO,E[fOTOBKa 3a/laHUst
JIOKJ1ajia
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Kon KommuectBO
KOMIIETeHI] 4yacos,
WU, KoJl | BbiAensieMbix Ha | Kos-
HavMmeHoBaHMe | UHAMKATOD| KOHTaKTHYHO BO Bigpi CP | KoHTpO/TH
paszesa, TeMbl a pabory, yaco
JOCTUKeHU 0 BYiaM B CP
s yueOHBIX 3aHITHI
komrereHtt| JI | Ilp | JIab
Tewma 5. OIIK-6
Knacrepuzauus |(MOITIK-6.1 [ToaroroBka
k-means, k- ) OIIK-7 K YCTHOMY | YCTHBIM
means++, (UOIIK-7.1 orpocy, orpoc,
DBSCAN, , - - 20 | TecTMpOBaH | TECTUPOBA
arsiomepatvBHasi |MOI1K-7.2) 1510} HUe,
KJ/IacTepu3aliys MOATrOTOBKA | IOK/Iaj,
MeTpuKy OLIeHKU JIoK/1azia
KJIaCTepu3aLyu
OIIK-6 [TogroroBka
Tema 6. (UOIIK-6.1 K YCTHOMY CTHLL
AJITOPUTMBI, ) OIIK-7 orpocy, %n(m
ocHoBaHHbIe Ha |(MOIIK-7.1 BbITIO/THEHU poc,
- - 20 JIOKJ1a
TpUMeHeHUn , 10 TMIOBBIX | "
peLIarIrUX NOIIK-7.2) 3alaHUN
3a/laHUs
JlepeBbEB. MOATr0TOBKa
JOK/az1a
Tema 7. Meton OIIK-6
OTIOPHBIX (UOIIK-6.1
BEKTOPOB. ) OIIK-7 [ToaroroBka
[Ipsmas u (UOIIK-7.1 K YCTHOMY | YCTHBIU
obpartHas 3ajaya. , - - 20 OI1pocy, OT1poC,
Onpenenenve |MOIIK-7.2) MOATOTOBKA | [JIOKJIaz
OTOPHBIX J0K/azia
BEKTODOB.
AnepHbIN TPIOK.
OIIK-6 IToaroroBka
(MOITK-6.1 K YCTHOMY CTHLI
) OIIK-7 ornpocy, %n(x
Tewma 8. (UOIIK-7.1 BBITIO/THEHU pOg,
. TeCTUPOBA
HawvBHbI1 , i i 90 | 0 TMMOBBIX e
baiiecoBckuii  |[MOIIK-7.2) 3a/laHuM ’
JOK/az
K/1accudbukaTop TeCTUPOBaH
THUIIOBbIE
IO,
3a/laHUst
MOATrOTOBKa

JIOKJ1a/ia
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Kon KommuectBO
KOMITeTeHI] 4acos,
WU, KOZl | BbiflesisieMbIX Ha | Kosi-
HauMeHoBaHMe | MHJUKATOP| KOHTaKTHYIO BO Bugpi CP | KoHTpors
pasjiena, TeMbl a pabory, 4yaco
JOCTUKeHU 0 BYiaM B CP
s yueOHBIX 3aHITHI
komrereHtt| JI | Ilp | JIab
OIIK-6 [TogroroBka
Tema 9. MeTop! (MOTIK-6.1 K YCTROMY |y e
6e3rpa/jeHTHOH ) OIIK-7 OTpocy; orIpoc
(MOI1K-7.1 TeCTUPOBaH ’
ONTUMM3ALUH: 1O TeCTUPOBa
Cn.yanfIHHH MOHCEK, NOIIK-7.2) 1 2 18 BBLITTIO/THEHU HHE,
hill climb, oTxur, JTIOK/Iaj
N 0 TUTIOBBIX
reHeTUUeCKU . | TumoBbIe
3a/laHUMN
aJIrOPUTM 3a/laHus
MO/ArOTOBKA
JIOK/azia
Tema 10. OIIK-6 [ToaroroBka
Cucremsl (UOIIK-6.1 K YCTHOMY
r/1y60KOTro ) OIIK-7 orT1poCy,
o0OyueHwusl. (MOITK-7.1 TeCTHUPOBaH
HelipoHHsble ceTn , 51708
Pabora c NOIIK-7.2)| 1 2 16 | BBIIOTHEHU
H300pakKeHUSIMH 0 TUTIOBBIX
C TIOMOLL[bIO 3a/laHUM
HEeHPOHHBIX MO/rOTOBKa
ceteit ObpaboTKa JTOK/1a/1a
TEeKCTOB
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Kon KommuectBO
KOMIIeTeHI] 4yacos,
uu, Koz, | BblgensieMbix Ha | Kon-
HanmeHoBaHMe |WHAUKATOpP| KOHTAKTHYO BO Bigpi CP | KoHTpO/TH
paszesa, TeMbl a pabory, yaco
JOCTUKeHU 0 BYiaM B CP
s yueOHBIX 3aHITHI
komrereHtt| JI | Ilp | JIab
Tema 11. OIIK-6 [TogroroBka
Ob6yuenue c  |(MOIIK-6.1 K YCTHOMY
noakpervienveMm | ) OIIK-7 orpocy,
[Tonsitus arenta, |(MOTIK-7.1 TeCTUPOBaH
cpefpl, , W10,
COCTOSIHVS, NOIIK-7.2) BBITIOJIHEHU
JeUCTBUM U 10 TUTIOBBIX
Harpajpl. 3a/laHUM
D yHKLIUA MOATrOTOBKA
LIeHHOCTH JIOKJ1aza
COCTOSIHUSA
(Value function) i ) 20
1 QYHKI[US
KauecCTBa
nercteus (Q-
funtion).
OnTtumusauus
CTpaTeruu C
TTIOMOLLIbIO
MaKCUMU3aLUU
byHKIMH
LIEHHOCTU U
KauecTBa. Q-
oOyueHue.
Tema 12. OIIK-6 [ToaroroBka
['nybokoe (MOIIK-6.1 K YCTHOMY
oOyueHue C ) OIIK-7 Or1pocy,
noakperienvem |(MOIIK-7.1 TeCTUPOBaH
Deep Q- , HI10,
Networks, Actor- |MOIIK-7.2) 1 7 {1 |BpIMO/IHEHH
critic s 10 TUTOBbIX
YPOBHS 3a/laHUN
SKCIEePTHBIU: MO/JIrOTOBKa
REINFORCE, JIOKJ1azia
A2C, PPO,
DDPG
BCEI'O HACOB: 6 - 14 | 223 9
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Tema 1. BBeseHMe B WMCKYCCTBEHHBIM WHTE/IJIEKT M OCHOBHBIE METOZbI
MalllMHHOTO 00yueHus A1t paboThl ¢ TAOMMYHBIMU JaHHBIMU.— 21 4.,

Jlekumu — 1 4. Copepkanue: I[lonstve wuHpopmarmu. I[loHsATHE U
K/accu(UKalsl ~ UCKYCCTBEHHOTO  WHTe/lekta. Poap  uvHpopMaumu U
VMH(OPMALMOHHBIX TEXHOJIOTUKA B Pa3BUTHUM COBPEMEHHOTO HH(OPMAaLMOHHOTO
obmectBa. [ocysapcTBeHHass TMOAMTHMKA B MH(OpMAaLMOHHOW  cdepe.
WudopmariroHHast 6e30macHOCTb.

JlabopaTopHbIe paboThl — 2 U.

Tema 2. OCHOBHBbIe 3a/jJauli CUCTEM UCKYCCTBeHHOI o uHTesiekra.— 20 u.

Jlexumu — - 4. Copeprkanue: Knaccudukaiys, Kinactepysaiusi, perpeccusi.
Turnbl MalIMHHOTO 00yUeHUsT

JlabopaTopHbIle pabOThI — U.

Tema 3. Knaccudukaiys Ha npumepe anroputma k-Osmmkadmmx cocepeit
(kKNN) — 23 u.

Jlektuu — 1 u. Cogepskanre: OMIMOHANIBHO: BHICTPBIM MOMCK OMKaNIIIX
cocezieri. MeTpHKM OLIeHKU KaacCU(UKaLMK: MOJHOTa, TouHoCTh, F1, ROC, AUC.
BanupauyonHas W TecTtoBasi  BbiOOpka. Kpocc-amupauusi.  Pabora c
KaTeropuaabHbIMU NPU3HAKAMM.

JlabopaTopHbIe paboThl — 2 U.

Tema 4. Perpeccus. Metpuku oueHku perpeccun: MSE, MAE, R2 —
KO3 PUIMeHT AeTepMUHALIUU. — 23 U.
Jlexkuum — 1 uy. CopgepkaHue: JIMHeWHasi perpeccusi, TOJUHOMHAJIbHAS
perpeccus. [lepeoOyueHne u peryssipu3saiusi, rpedHeBasi perpeccusi, LASSO,
Elastic Net.

JlaboparopHbie paboOThI — 2 U.

Tema 5. Knacrepuszanus k-means, k-means++, DBSCAN, arnomepaTtvBHast
Kjactepusalus MeTpUKU OLIeHKU Kiactepusanuu — 20 u.

Jlekumu — - 4. Copepykanue: Kiacrtepusauusi: TpoLiecC TPYNIIUPOBKU
00BEKTOB JaHHBIX IO CXOJCTBY. Kiactep: rpyrina o6beKTOB, CXOXKUX 10 CBOUM
XapaKTepucTUKaM. MeTprKa pacCTOsHUSL: (DYHKLMs, U3Mepsitolljas pacCTOSTHUe
MeXTy 00beKTaMH JJaHHBIX.

JlaboparopHbie paboThI — - .

Tema 6. ANropUTMbI, OCHOBaHHbIe Ha TIPUMEHEHUH PeLaloIUX JepeBbeB —
20 u.
Jlekiuu — - u. Copepxkanue: Kputepun pa30ueHusi y3oB: IlomyssipHble
KpuTepuu: MHbopMauroHHbil nipupocT (Information Gain), kputepuii JKuHu
(Gini impurity), sutponusi (Entropy). MeTozbl TipejoTBpallieHUst riepeobydeHus:
Metogpi: obpe3ka (pruning), orpaHuueHvsi TJIyOMHBI JepeBa, MUHUMaJ/bHOE
yncIo0 HabOmMoAeHU B y3/1e. AJITOPUTMBI TIOCTPOEHUS ZiepeBbeB pelteHuit: 1D3,
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C4.5, CART - cample pacrpocTpaHeHHble anropuTMmbl.  OO6paboTka
MIPOMYII[eHHBIX JAHHBIX: MeTofpl: yAaneHHe HaO/IOeHH C TIPOIyCKaMH,
3aroJiHeHHe TIPOMYCKOB CpPeJHMM 3HaueHueM, CO3/iaHue OTAeIbHOrO y3/a st
TIPOMYII[€HHBIX JaHHBIX.

JlabopaTopHbie pabOThI — -u.

Tema 7. Metoj oropHbIX BeKTopoB. I[IpsiMas u oOpaTHasi 3ajaya.
OmnpefiesieHre OMOPHBIX BEKTOPOB. iepHbIl TPrOK — 16 u.

Jlekumu — - 4. Cogepxanue: BBegenue B SVM: OnucaHue OCHOBHBIX
TPpUHLMIIOB U uaen wmetoja. IlpeumyimectBa SVM: BeicOkasg TOYHOCTb,
yCTOWUMBOCTh K TepeoOyueHHi0, BO3MOXXHOCTb PabOThl C BLICOKOpPa3MepHBIMHU
JaHHBIMH, CIIOCOOHOCTL 0OpabaTbiBaTh HeNMWHEWHble T'DAHULIBI  pa3/e/ieHusl.
Hepoctatku SVM: CrnoxHocTb BbIOOpa TapamMeTpoB si[pa U peryJispu3aliiy,
MezjieHHOe oO0yueHWe /it OosbIMx HabopoB fAaHHBIX. [IpsiMasi U obpaTHas
3ajava: [Ipsamas 3amaua SVM: HalTu onTUManbHYHO — paszesisiollyro
TUIePIVIOCKOCTb B TPOCTPAHCTBe MPU3HAKOB, KOTOpas MakKCHUMa/bHO pasesseT
Kaacchl fgaHHbIX. OOpartHasi 3amavya SVM: Haiitu ¢yHKOMIO spa, KOTopast
npeobpa3yeT MCXO[HbIe JaHHbIe B Oojiee BHICOKOpa3MepHOe MPOCTPAHCTBO, Tje
KJIaCChl MOYKHO Pa3Ze/UTh JIMHeWHO. OripesiesieHre OMOPHBIX BEKTOPOB: OmnopHbIe
BeKTOpbl: TOUKM [aHHBIX, KOTOpble HaXOAATCs OJiKe BCEro K pasesstoleit
TUITePIIOCKOCTHU.

JlabopaTopHbIe paboThI — - U.

Tema 8. HauBHblIi1 GatiecoBckuii KnaccudukaTtop — 20 4.

Jlekuuu — - u. Cogepxkanue: Bpegenne B HauBHbili baliecoBckui
KnaccudukaTop: OnucaHre OCHOBHBIX MPUHIMIIOB W MeM aaroputMa. Teopema
baiteca: TloHsiTve yC/IOBHOM BEpPOSATHOCTH. MeTOAbl OLIEHKHM pacripefeieHust
npu3HakoB. EM-airoputmM Ha  nOpuMmepe CMeCH raycchaH. MeTozbl
0e3rpafiIMeHTHOM  ONTHMH3ALMK: CJIydalHbIlM Tiouck, hill climb, omxur,
reHeTUYeCKUM arOPUTM.

JlabopaTopHble paboThI — -u.

Tema 9. Metoanl 6e3rpafiueHTHON ONTUMU3AI[MN: CTyYalHBIA TTOMCK, hill
climb, oT>Kur, reHeTUUYECKUM anropuT™ — 21 u.

Jlexuyu — 1 u. Cogepsxkanue: Ciyuaiinbiii mouck. Hill climbing (mogsem B
ropy). Omxkur (simulated annealing): MeTos, BHZOXHOB/EeHHbIV (DU3NUECKUM
MpPOLIeCCOM OTKUra. ['eHeTUUeCKUil aarOpuTM: BAOXHOBJIEH 3BOJIFOL[MOHHBIM
niporjeccoM. IIpoctpaHcTBO norcka. [leneBast pyHKIMs. ['106aNMbHbBIN ONTUMYM.
JlokanbHe onTUMyM. CiiyyaiiHble TOMCKU.

JTabopaTtopHble paboThI — 2 .

Tema 10. Cuctemsl riy6okoro obyuenusi. HetliponHbie cetu Pabota ¢
1300pakeHUsIMU C TIOMOILIIbI0 HeHMpOHHBIX ceTeld ObpaboTka TekcToB — 19 u.
Jlekuyu — 1 u. Cogepxanue: [ToHSITUE MCKYCCTBEHHBIX HEMPOHHBIX CEeTeu
(MHC). ApxuTeKTypa HEMPOHHBIX CeTel: CJIOM, HeHPOHbI, PYHKI[MW aKTHUBALUU.
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I[Mporjecc obyueHrss HEMPOHHOM ceTH: TpsiMoe pacrpoctpaHenue (forward
pass), obpaTtHoe pacripoctpaHeHue (backpropagation), rpaiieHTHBIN CITyCK. THITBI
apXUTeKTyp: cBepTOYHble HelpoHHble ceTU (CNN), peKyppeHTHble HeHMpOHHbIE
cetu (RNN), pekypcuBHble HelipoHHele cetd (RNN), aBTO3HKOZEpHI,
reHepaTUBHO-cocTs3aTeibHbIe ceTu (GAN).

JTabopaTopHble paboThI — 2 u.

Tema 11. OO6yueHue c moakpernieHueM [loHATUS areHTa, Cpejibl,
COCTOSIHUS, [eWCTBUM M Harpafbl. DyHKIUsA LeHHOCTH cocTtossHusi (Value
function) u dyHkMs kauectBa gerictBus (Q- funtion). OnTUMH3aLUS CTPaTeruu
C TIOMOIIIbI0 MaKCUMU3aluu (GYHKI[MI [IeHHOCTH U KadecTBa. Q-o0yueHue — 22
u.

Jlekuyu — - u. Copepxanue: Arent. CocTtossHUe: UH(pOpMaLys,
ONMCHIBAIOLIIAS TeKylllee TMIOJIOKeHUWe areHTa B cpefe. [leliCTBUe: orepanys,
BBITIO/THSIEMasi areHTOM B TeKylleM cocTosiHud. Harpaza. @yHKUMKW LIEHHOCTU U
KauectBa: DyHkims 1jeHHocTu coctosHus (Value function, V(s)): olleHuBaeT
COCTOsSIHME S C TOUKHU 3peHusi areHTa. SARSA (State-Action-Reward-State-Action):
B oTmuve oT Q-o6yuenusi, SARSA. Deep Q-learning: ucrnonb3yeT HelipoHHbIe
cetu /151 anmpokcumanuu Q-¢ynkuun. Double Q-learning.

JlabopaTopHble paboThl — 2 U.

Tema 12. I'nybokoe obyuenue c mogakpervienreM Deep Q-Networks, Actor-
critic s yposns skcneptHeiii: REINFORCE, A2C, PPO, DDPG — 14 u.

Jlexkuyu — 1 u. Copgepkanue: 1. Deep Q-Networks (DQN). Ugesi: DQN.
KinroueBblie TexHonoruu. OneiT pervierd namsaty. Lleneswie cetu. Actor-Critic (AC).
REINFORCE: ocHOBaH Ha IpaZjueHTHOM CIIyCKe U UCII0/Ib3yeT OLIeHKY Harpazpl
nyist ooHoBeHus mouTuKA. A2C (Advantage Actor-Critic). PPO (Proximal Policy
Optimization). DDPG (Deep Deterministic Policy Gradient).

JlabopaTopHble paboThI — 2 .

5. OLeHOYHbIe MaTepUa/Ibl JUCHUIVIMHBI (MOYJ/IA)
OlleHOYHBIE  MaTepuajibl  JAjs1  TIPOBeJleHUs]  TeKylllero  KOHTPOJIst
yCIieBaeMOCTH W TMPOMEXYTOUHOM aTTeCTalluM TI0 [AUCLUIUIMHe (MOJY/H)
ripe/icTaB/ieHbl B BU/e (OH/A OLEHOUHBIX CPeCTB 10 JUCLIUMILIMHE (MOJYJII0).

6. MeToanueckre MaTepHasibl I/ 0CBOEHUA JUCHUIL/IMHBI (MOAY/IA)

MeTtoguueckue wmaTepuanbl [I1  OCBOEHUS JAUCLUIUIMHBI  (MOZY/Is)
TIpe/ICTaB/IeHbI B BHIe yUeOHO-MeTOHUeCKOr0 KOMITIEKCA AUCLATITMHBI (MOZYJIs).

7. IlepeyeHb yueOHBIX U3JAHUH, HEO0XOJUMBIX JI/Isl 0CBOECHUA JUCIUTUITHHBI
(Mopyns)

| No | bubnrorpadrueckoe orvicaHue |I/Icnon53yeT| Pexxum froctyrna |
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1/

yueOHOTO W31aHus

Cs TIpU
V3yUeHUU
paszenos

(Tem)

PabueBckuii, A. H. CuHTeTHuecKue
JlaHHble U Pa3BUTHE HEeMPOCeTEeBBIX
TeXHOJIOTUM : yu4eOHUK J/s1 BY30B /
A. H. PabueBckuii. — Mocksa :
N3patensctBo  FOpawt, 2025. —
187 c. — (BbIciiee
obpa3zoBanue). — ISBN 978-5-534-
17716-9. — TeKCT : 31eKTPOHHbIM //
OOpa3oBaTenbHast naTdopma
FOpatit [canT].

Temsr 1-12

https://urait.ru/bcode/
568661

BopoHos, M. B. Cucremsl
HCKYCCTBEHHOTO VHTeJIJIeKTa :
y4eOHUK M TPaKTUKyM [Jisi BY30B /
M. B. BopoHos, B. N. IlumeHoB,
. A. HebaeB. — 2-e u3z., nepepa0.
U pgor. — Mocksa : M3garenbCTBO
FOpaiit, 2025. — 268 c. — (Bbiciiee
obpa3zoBanue). — ISBN 978-5-534-
17032-0. — TeKCT : 31eKTPOHHbIM //
Ob6pa3oBaTebHast naTdopma
FOpatit [canT].

Tembr 1-12

https://urait.ru/bcode/
567794

WBaHoB, B. M. U HTennekryanbHble
CUCTeMBI : yueOHOe TIOCOOHe ISt
By30B / B. M. VIBaHOB ; mo/i HayuHOU
pefaKiyen A. H. CecekuHa. —
MockBa : MWspgarenbctBo  FOpawr,
2024. — 91 c.— (Briciuee
obpa3zoBanue). — ISBN 978-5-534-
00551-6. — TeKCT : 37MeKTPOHHBIN //
Ob6pa3oBaTebHast ratdopma
FOpaiit [caiiT].

Tembr 1-12

https://urait.ru/bcode/
538844

CraHkeBUY, JI. A.
WHTeniekTyasbHble  CUCTEMBI U
TeXHOJIOTUU : yUeOHUK U TIPAKTUKYM
A By3oB / JI. A. CraHkeBUY. — 2-e

u3a., nepepab. u gomn. — MockBa :
N3patensctBo  KOpaur, 2024. —
495 c. — (Briciee

obpa3zoBanue). — ISBN 978-5-534-
16238-7. — TeKCT : 3/IeKTPOHHBIN //
Ob6pa3oBaTesbHast matdopma

Tema 1-12

https://urait.ru/bcode/
536688



https://urait.ru/bcode/536688
https://urait.ru/bcode/536688
https://urait.ru/bcode/538844
https://urait.ru/bcode/538844
https://urait.ru/bcode/567794
https://urait.ru/bcode/567794
https://urait.ru/bcode/568661
https://urait.ru/bcode/568661
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|}Opa171T [canT]. | |

8. IlepeueHb 3/IEKTPOHHBIX 00pa30BaTe/ILHBIX PeCypPCOB, COBPeMeHHbIX
npogecCHOHA/TBHBIX 0a3 AaHHBIX U MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM,
He00X0/JUMBbIX /ISl 0CBOeHHUs JUCLUIIMHBI (MOJY/JIs)

8.1. DnekTpoHHbIe 0Opa3oBaTeIbHbIE peCYPChHI:

Ne
/i HavmeHnoBaHue ['unepccobiika
MuHUCTepPCTBa HAYKHU U BBICILIETO
1. obpa3zoBanus Poccuiickoit https://minobrnauki.gov.ru
QDesepaluu:
MUHUCTEePCTBO IPOCBeIIeHUs
2. up . p B https://edu.gov.ru
Poccurickon ®Pesnepaniyu:
®denepanbHasg C1y>K0a Mo Hag30py B
3. AcP y A30PY http://obrnadzor.gov.ru/ru/
cdepe obpa3oBaHUs U HAYKU:
denepanbHbIN roptan «Poccurickoe
4. AcP p « http://www.edu.ru/.
oOpa3oBaHue»:
D/IeKTPOHHO-0MO/IMoTeUHas i
5. P https://znanium.ru/
cucTemMa «3HaHUYM»:
OneKTpoHHas Oub/MoTeuHas i
6. P . https://urait.ru/
cucrema FOpawur:
O0Opa3soBaresbHas riaThopma
7. P bop https://www.coursera.org/
«Coursera»:
BeO-mtatdhopMma 11 00yueHUs )
8. bopma A y https://ru.hexlet.io/
riporpammupoBaHuio «Hexlet»

8.2. CoBpemeHHbIe TIpodhecCHOHaIbHbIe 0a3bl JaHHBIX ¥ MH(OPMaIMOHHbIE
CIIpaBOYHbIE CUCTEMBI:

Ne
1/ HaumeHoBaHue ['unepccbuika (IpU HATMUUN)
1|
1 OdumanbHbIi UHTEPHET TTOpTasl http://pravo.gov.ru/index.html
] TIPaBOBOM UH(OPMALIUU
OdupyaneHbI caiT MUHKCTEpPCTBa https://mMBA.pdY/
2. BHYTpeHHUX Jien Poccuiickoit
Desepaliu
3 CripaBoYHasi mpaBoBasi CUCTeMa https://www.consultant.ru/edu/
' «KoHcynbTanT [lnroc»
4 CripaBouHasi mpaBOBasi CUCTeMa https://study.garant.ru
) «I'apaHT»
5. CnpaBoyHasi mpaBOBasi CUCTeMaA https://kodeks.ru/



https://xn--b1aew.xn--p1ai/
http://pravo.gov.ru/index.html
https://ru.hexlet.io/
https://www.coursera.org/
https://urait.ru/
https://znanium.ru/
http://www.edu.ru/
http://obrnadzor.gov.ru/ru/
https://edu.gov.ru/
https://minobrnauki.gov.ru/
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«Kopmekc»
6 HarronanbHbld OTKPBITHINA https://intuit.ru/
] YuuepcureT «MHTYUT»
7. | CoBpemeHHbIM yueOHUK JavaScript https://learn.javascript.ru/
8. MeauaTeka «JIeKTopuym» https://www.lektorium.tv/medialibrary
9 WHTepakTrBHas miatdopma https://sql-academy.org/ru
) «SQL ACADEMY »
9. MaTepHa/IbHO-TeXHHUECKOe o0ecrieueHne JUCIUITHHBI (MOAY/Is)
Ilepeuenn CocTtaB KOMILIeKTa JIMLIeH3UOHHOT O
Neo HarMeHOBAMME obopygoBaHus 1 CBOOO/THO pacCIpoOCTpaHsIeMOro
1/ Y TEXHUYEeCKUX | TIPOrpaMMHOTO obecrieueHusi, B TOM
TIoOMeIrieHUst
b CpeJiCTB yuC/ie 0TeYeCTBEHHOTO
o0yueHHst TIPOM3BO/ICTBA
1 244 Mebenb 1. 1C: IIpeanpusitue 8 -
yueHndeckass | CyO/HI[eH3MOHHBIN I0TOBOP OT
YueOHas ayauTopust | " (o0 | 02,07.2020 Ne FOG-2020-00731;

7151 TIPOBeIeHUST
yueOHBIX 3aHATHU

CTYJIbs1), I0CKa
JJ1s1 TUCbMa
MeJsioM,
OaHHepHI,
TpUOYyHa ISl
BBICTYTIJIEHUU,
TepCOHAJIbHbIE
KOMITBIOTEPBI C
JIOCTYIIOM K
cetu MHTepHerT,
MyJIbTUMEIUH
bIU POEKTOP;
5KpaH,
KOJIOHKHU, BeO-
Kamepa

2. CripaBO4HO-IIpaBOBas CUCcTEMA
«KoncynbtantlImtoc» - [lorosop ot
17.05.2023 Ne 96-2023/RDD;

3. CK I'apanT-CepBuc - [lorosop ot
05.12.2025 Ne J16030/01/26;

4. MicrosoftOffice -
Cy0/n1ieH3MO0HHBIHN 1I0TOBOD OT
12.01.2017 Ne Bxx_ITO_123015-
2017. JTunensus OfficeStd 2016
RUS OLP NL Acdmc;

5. AutuBupyc Dr.Web Desktop
Security Suite - JIMl}eH3MOHHBIN
nmorosop Ne 1080_S0448L o
rpe/i0OCTaB/I€HUH TIpaB Ha
WCTI0/Ib30BaHue rporpamm Ajsi 9BM
ot 13.07.2026 .;

6. LibreOffice — CBo6oaHO
pacrnpocTpaHsieMoe MporpaMMHOe
obecrieuenue;

7. 7-Zip — CB0ob6OAHO
pacripocTpaHsieMoe TIporpaMMHOe
obecrieueHrie 0TeUeCTBEHHOT O
TIPOU3BO/ICTBA;

8. D1eKTpOHHO-0M0/ToTeuHast
cucreMma «HOpauT»: JInijeH3MOHHBIN
Jorosop Ne 7297 ot 04.07.2025



https://sql-academy.org/ru
https://www.lektorium.tv/medialibrary
https://learn.javascript.ru/
https://intuit.ru/
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[TepeueHb CocTaB KOMITJIEKTA JIL[€H3UOHHOT'O
Ne HarMeHOBAHMe obopymoBaHus 1 cBOOO/IHO pacTpOCTPaHsIeMOTO
1/ Y TEXHUUYECKUX | TIPOrpaMMHOTrO o0ecrieueHusi, B TOM
ToMelL[eHusI
T CpefiCTB YKC/le 0TeUeCTBEHHOT O
o0yueHust TTPOM3BO/ICTBA
(moamucka 01.09.2025-31.08.2028)
9. D/1IeKTpOHHO-0MOMMOoTeUHAast
crucTeMa «3HaHUYM»:
JInteH3uoHHBIN 10roBOP Ne 69736C
ot 17.07.2024 (OcHOBHas
kostekuus ObC) (moanumcka
01.09.2024-31.08.2027)
2 335 Pabouee mecto | 1. 1C: IIpearnpusitue 8 -

YuyebHast ayuTOpHs
7151 TIPOBeZIeHUST
yueOHBIX 3aHATHU

Tiperio/iaBare/is
(cton, cTyn);
Meb6erb
yueHUuecKas;
JIOCKa J1JIst
MMCbMa MeJioM;
OaHHepbI;
TpUOyHa ISl
BBICTYTI/IEHUH;
repCoHaIbHbIN
KOMITbIOTED;
KOJIOHKHU, BeO-
Kamepa

CyO/H1[eH3MO0HHBIN I0TOBOP OT
02.07.2020 Ne FOC-2020-00731;

2. CripaBO4HO-IIpaBOBas CUCTEMaA
«Koncynbtantltoc» - [lorosop ot
17.05.2023 Ne 96-2023/RDD;

3. CK I'apanT-CepBuc - [loroBop ot
05.12.2025 Ne J16030/01/26;

4. MicrosoftOffice -
Cy0/n1ieH3MO0HHBIHN 10TOBOD OT
12.01.2017 Ne Bxx_I1O_123015-
2017. JTuuensus OfficeStd 2016
RUS OLP NL Acdmc;

5. AutuBupyc Dr.Web Desktop
Security Suite - JIMl}eH3MOHHBIU
nmorosop Ne 1080_S0448L o
rpe/ioCTaB/I€HUH TIpaB Ha
WCII0/Ib30BaHuKe rporpamm Ay 3BM
ot 13.07.2026 .;

6. LibreOffice — CBoOoHO
pacrnpocTpaHsieMoe MporpaMMHOe
obecrieuenue;

7. 7-Zip — CB0ob6OAHO
pacripocTpaHsieMoe TIporpaMMHOe
obecrieueHrie 0TeUeCTBEHHOT O
TPOU3BO/ICTBA;

8. D1eKTpOHHO-0M0/ToTeuHast
cucreMma «HOpauT»: JInijeH3MOHHBIN
norosop Ne 7297 ot 04.07.2025
(mogmucka 01.09.2025-31.08.2028)
9. D/IeKTpOHHO-0MOMMOTeUHAast
crucTeMa «3HaHUYM»:
JInteH31oHHBIN 10roBOp Ne 697356C
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No
1/

HaumenoBaHue
MOMeILeHHs

[lepeyeHb
obopymoBaHus
Y TEXHUUYECKUX

Cpe/iCcTB
o0yueHHst

CocTaB KOMILJIEKTa JIUIIEH3MOHHOT O
Y CBOOO/IHO pacrpOCTpaHsIeMOro
MIPOrpaMMHOTr0 00ecrieueHusi, B TOM
YKC/ie 0TeUeCTBEHHOTO
TIPOM3BO/ICTBA

ot 17.07.2024 (OcHoBHast
kosinekiusi ObC) (moanucka
01.09.2024-31.08.2027)

334

Aypuropus ajis
CaMOCTOSITEeJIbHOU
paboTEI
00yuaroImxcs

[TepconasibHbIE
KOMITBHOTEpBI C
JIOCTYIIOM K
cetu MHTepHerT,
KOMIIbIOTepHbIe
CTOJIBI, CTY/IbS

1. 1C: IIpepnipusTue 8 -
Cy0/n1ieH3MO0HHBIHN 10TOBOD OT
02.07.2020 Ne FOC-2020-00731;
2. CripaBOYHO-IIPaBOBasi CUCTEMA
«KoncynerantIlntoc» - [JoroBop ot
17.05.2023 Ne 96-2023/RDD;
3. CK I'apanT-Cepsuc - [JoroBop ot
05.12.2025 Ne JI6030/01/26;
4. MicrosoftOffice -
Cy0/n1ieH3MOHHBIHN 10T0BOP OT
12.01.2017 Ne Bxx_ITO_123015-
2017. JTuuensus OfficeStd 2016
RUS OLP NL Acdmc;
5. AutuBupyc Dr.Web Desktop
Security Suite - JINL}eH3MOHHBIU
norosop Ne 1080_S0448L o
Tipe/loCTaB/IeHUY TIPaB Ha
VICII0/1b30BaHue rporpamMm it OBM
ot 13.07.2026 r.;
6. LibreOffice — CBo6oHO
pacrpocTpaHsieMoe TTPOrpaMMHOe
obecrieueHue;
7. 7-Zip — CB0obOHO
pacrnpocTpaHsieMoe MporpaMMHOe
obecrieueHrie 0TeueCTBEHHOT O
TIPOU3BO/ICTBA;
8. D/IeKTpOHHO-0MOMMoTeUHAast
cuctema «HOpaliT»: JIUlieH3MOHHbIN
porosop Ne 7297 ot 04.07.2025
(mopmucka 01.09.2025-31.08.2028)
9. D/1eKTPOHHO-0M0O/TMOTeUHast
cucTemMa «3HaHUYM»:
JIuteH3uoHHBIM 10oroBop Ne 69736¢
ot 17.07.2024 (OcHoBHas
kosnekuus ObC) (roamnrcka
01.09.2024-31.08.2027)




JINCT perucTpanyu U3MeHeHUH K padoueii mporpaMMe JUCIMILTAHBI (MO/y/Is1)

Ne
/1

[ara BHeceHUst
U3MeHeHUi

Howmepa
HW3MEHEeHHbIX
JIUCTOB

JJOKyMeHT, Ha OCHOBaHUU
KOTOPOI'0 BHECEHbI U3MEeHeHHs

CopeprkaHue U3MeHeHu!

[Togrnvce
pa3paboTurka
pabouei
MIPOrpPaMMBbI

01.09.2026

20-25

®deiepabHbIN
rocyZlapCTBeHHbIU
obOpa3oBarte/ibHbIA CTaHAAPT
BhICIIIEr0 0Opa3oBaHUSA-
OakaslaBpyaT 10 HarpaBJIeHUIO

rogrorosku 27.03.05

VHHOBaTHKA: IIpUKa3

MuHo6pHayku P® ot
31.07.2020 Ne 870 (pen. oT

27.02.2023)

ITynkr 4.3.2, 4.3.4
OOO "DnekTpoHHOE
m3gaTenbctBo FOPAUT -
AHOO BO "B3IIA". Jorosop
Ha OKa3aHue yCJIyT 10
MpeJJOCTaB/IeHUIO I0CTYyTa K
obpa3oBaTesibHOM IaTGopme
Ne 7297 ot 04.07.2025.
000 «3HAH1UYM» - AHOO
BO "B3IIN". Jorosop Ha
OKa3zaHue YC/IyT T0
TIPeIOCTaBIeHHIO IOCTYTIA K
9bC 3uanuym Ne 69736¢C oT
17.07.2024.

OO6HoOB/IeHHe TTPoheCcCHOHABHBIX 0a3 IaHHBIX U
WHGOPMALIMOHHBIX CIIPABOYHBIX CUCTEM, KOMIIEKTa
JILIEH3MOHHOTO MPOrPaMMHOT0 00ecIieueHusl.
AKTyanmu3alyst TMTepaTyphl
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