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1. llesb ocBOeHMsI AMCHMIUIMHBI (MOAY/IST)

Llenbto OCBOEHUST AUCLIMIVIMHBI (MOJyJist) «/IHHOBaI[MOHHAs /lesITe/IbHOCTh
opraHu3aruii» sBaseTcss (GopmupoBaHHe Y  00ydYarol[UXCs KOMITETEHI[HH,
obecreurBaroIIUX CIIOCOOHOCTh K MCIOIh30BAaHUIO TEXHOJIOTHH WCKYCCTBEHHOTO
VHTeJ/I/IeKTa B MPO(ecCHoHaIbHOM AesiTeTbHOCTH.

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

HucuyruiviHa (Moaynb) «VIHHOBALMOHHAS [JlesiTe/lbHOCTh OpraHU3aLdii»
OTHOCHTCS K 00s13aTesibHOM uacTu bioka 1 «IuciuriyiuHb! (MOIYJTN)».

[7i5 OCBOeHHsI AAHHOM JUCIUIUIMHBI (MOAYJ/sT) HEeOoOXOAWMBI pe3y/bTaThl
oOyueHusi, TONAy4YeHHble B TIPEJIIECTBYIOIIMX AUCIUIUIMHAX  (MOIYJIsAX):
«udpoBasi 5KOHOMUKa».

[TepeueHb MoOC/IeYIOMIUX AUCHUIIMH (MOZYJIel) U TIPAKTUK, [/ KOTOPBIX
HeoOXOUMBI pe3y/bTaThl OOyueHHs, IIOJydeHHble B JaHHOW JAMCIUIIHHE

(Mopye): «Teopus airOPUTMOB», «YueOHasi MpakTUKa (ITPOEKTHast ITPAKTHKA)».

3. IlepeueHb MJIAaHMPYEMbIX Pe3y/IbTATOB 00yUeHHSA M0 JUCIUILTHHE
(MoayJ1I0), COOTHECEHHBIX C yCTAHOB/IEHHBIMHU B 00pa3oBaTe/IbHOM
nporpaMMe BbICIIIero 00pa3oBaHusA — MPorpaMMe 0aKa/jlaBpuaTa
WH/IMKATOPAMH AOCTIIKEeHHS KOMIIeTeHIH

Kop u
Kog n HavMeHOBaHHe [TnaHvpyemble pe3ybTaThbl
HavMeHOBaHue VH/IMKaTopa 00yueHus TI0 AUCIUTITHHE
KOMIEeTeHLIUU JOCTHXKEHUS (Moayro)
KOMIMEeTeHLIUU

[TK-3. Criocobex NIIK 3.1 - 3HaTb: CTaHJApTHble MeTO/bI
TIPUMEHSITh [TpumeHnsieT Kpunrorpajguu; OCHOBHBbIE
COBpeMeHHbIe COBpeMeHHbIe HarpaBJieHus pa3BUTHS
METO/IbI MeTO/bI LA(PPOBBIX (bMHaHCOBBIX
WICCJTIeIOBAHUS U WCCIeIOBAaHUS U MHCTDYMEHTOB, a TaK)Xe MeTO/bl
MO/Ie/TMPOBaHKST MO/Ie/IMPOBaHUSI C WX pa3paboTKu
TIPOEKTa C VICII0/Ib30BaHVEM - YMeTb: BBIOMpaTh METOAUKY
VICTIO/Tb30BaHHEM VH(MOPMaI[MOHHBIX WCIO/Ib30BaHUsl KPHUITTOBA/IIOT B
VH()OPMaLMIOHHBIX TeXHOJIOTUH COOTBETCTBUU c  obsactbio
TEXHOJIOTHM U JlesITe/TbHOCTH
COOTBETCTBYHOLLIAX - Bnazets: pa3paboTkoii MeTo/|0B
TMPOrPaMMHBIX OLIeHKA [WHAMUKA U PUCKOB
KOMII/IEKCOB KDUITTOBAJTIOT

NIIK 3.2 Haxoput - 3HaTb: TEOPHUI0 MCC/Ie[OBaHUs

COOTBETCTBYIOLLIVE orepauuii; OCHOBBI

TpOrpaMMHbIe MH(OPMAaI[MOHHBIX  TEXHOJIOTHI
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KOMIJIEKChI [1JIs
peanusaluu
KOHKDETHOTO
MpOoeKTa

MO/ e/TMPOBaHUs IPOLIeCCOB
- YMeTs: aHa/IM3upOBaTh
pe3yJibTaTbl  TEeXHOJIOTMYeCKUX
WCCJIe[JOBAaHUM B paMKax MpOeKTa
1 pa3pabaThiBaTh MepOTPUSITUS
T10 OTNTUMM3aLMU MIPOLIECCOB

- Bnagets: HaBbIKaMU
MOCTaHOBKHU 3az1a4 Ha
TeXHOJIOTUYeCKUe UCC/IeJOBaHUs
B paMKaxX  HHHOBALMOHHOIO

MPOEKTa; HaBbIKaMU
WCII0J/Ib30BaHUs
MH(OPMAaI[MOHHBIX TEeXHOJIOTHi
MO/Ie/TUPOBaHUs

TEeXHOJIOTMYEeCKHX ITpoLecCcoB




[TK-4. CriocobeH
pa3pabartbiBaTh
TIPe/IJI0’KeHUSI T10
niprobpeTeHuto 1
TIpoZiaKe
TeXHOJIOTUUeCKH X,
TIPO/IYKTOBBIX U
TIPOUMX
VHTeJJIeKTyalbHbIX
aKTHUBOB,
OCYIIeCTBIISATh
3aKa3 ¥ KOHTPOJIb
BBITTO/THEHUST
TIPOTPaMMBbI
TIPOEKTOB TI0
CO3/laHMIO,
Pa3BUTHUIO, BLIBOZY
Ha PHIHOK U
TIpo/iaXkam
VMHHOBALIMOHHBIX
TIPO/IYKTOB

UIIK 4.1
O1eHrBaeT
COBpEMEHHbIEe
MPOrpaMMbI U
MPOEKTHI 110
CO3/1aHMIO,
Pa3BUTHIO U BLIBOAY
Ha pbIHOK
MHHOBALIMOHHBIX
TPOAYKTOB

- 3HaTb: UHGPACTPYKTYPY
VHHOBAI[MOHHOW JIesITeTbHOCTH;
MaKPO3KOHOMHUECKHE MPOOIeMbI
COBPEMEHHOUW 5KOHOMUKU U
000CHOBBIBAThb MyTH UX PEIIeHUS
C MO3UI[UM NHHOBALMOHHOTO
Pa3BUTHST; OCHOBBI
(bvHaHCUpOBaHUS
VHHOBAL[MOHHBIX TIPOEKTOB

- YMeTb: yMeTh BBITIO/IHSTh
TeXHUKO-3KOHOMUYeCKHe
pacueTbl COCTOSTHUS
TIpeTNPUSITHM, aHA/TU3UPOBATh U
TIPOTHO3UPOBATh UX Pa3BUTHS,
TIPOBO/IUTH CPAaBHUTE/TbHYIO
OLIeEHKY BapHaHTOB pean3aliii
VHHOBAI[WH; CIIJITAHUPOBATh
HEOOXOMMBIM SKCIIEPUMEHT,
WICTIO/Ib30BaTh CPeZCTBA
aBTOMaTHU3aLuu TIpU
TIPOEKTUPOBAHUU U TTO/ATOTOBKE
Mpor3BO/CTBa BiageTs:
CIIOCOOHOCTSIMU HAaXO/IUTh
OpraHu3al[MOHHO-
yTpaB/ieHueCcKHe pelleHws],
CIIOCOOHOCTBIO OPraHU30BATh
paboTy UcIoTHUTe e, paboTaTh
B KOJIJIEKTUBE, TIPUHAMATh
pelleHHs B HeCTaHJapTHBIX
CUTYyaIUsIX

NIIK 4.2
[Ipegiaraet
CIIOCOOBI ¥ METO/IBI
nipuobpeTeHus U
TIPOXKU
TEXHOJIOTHUECKHUX,
TIPOIYKTOBBIX 1
VHTEJIJIEKTYaJTbHBIX
AKTHUBOB

- 3HaTh: CIIOCOOBI MPUOOpPETEHUS
Y TIPOJIaXKU TEXHOJIOTUYECKUX,
MPOJIYKTOBBIX U MPOUMX
VIHTe/JIEKTYa/IbHbIX aKTHUBOB;
crielii(UKy BBIMOTHEHUS
MpOrpaMMbl IPOEKTOB T10
CO3JaHUI0, PAa3BUTHIO, BLIBOJY Ha
PBIHOK U NpOJakaM
VHHOBAaLIMOHHBIX MTPOYKTOB

- ¥YMeTb: OCYLLIeCTBIIATh 3aKa3 U
KOHTPOJIb BBITIOJTHEHUST
MPOrpaMMbl IPOEKTOB T10
CO3/]aHUI0, PAa3BUTHIO, BLIBOJY Ha
PBIHOK U MPOJia’kaM




WHHOBAI[MOHHBIX TIPO/IyKTOB
- BnageTb: HaBbIKaMHU KOHTPOJISI
3a peasM3aliyieii THHOBAI[MOHHOM
JesITeJTbHOCTH KOMITaHUH

4. CTpyKTypa U coiep>KaHue JUCHMIUIUHBI (MO/1y/If1)
4.1. CTpyKTypa AUCLUTUIMHBI (MOZYJIsI)

4.1.1. O6beM AUCIMIUIMHBI (MOAY/S) U BUIbI yueOHOUM pabOThI MO
ouHOM (hopme 0OyUeHUs:

CemecTtp
. Bcero
Buj, yuebHO# paboThI 4ACOB No 3
4yacoB

KonTakTHasi pabora (Bcero): 68 68
B ToM uncre:
Jlekuym (JI) 34 34
[TpakTnueckue 3austus (I1p) 34 34
JlabopaTopHas pabora (J1ab) - -
CamocrositenbHast pabota obyuatoruxcs (CP) 40 40
IIpomexyTouHas ®opma
aTTecTaLus TIPOMEXXYTOYHOU (3a) (3a)

aTTecTaluu

KonnyecTBo yacoB
OO111ast TPy/10€MKOCTb Yacel 108 108
JUACLUTIIAHBI (MOYJIS1) 3aueTHbIe eJUHULIbI 3 3

4.1.2. O6beM AUCLMIIMHBI (MOJYJs1) W BUJBI yueOHOM pabOThI IO
3a04HOM (hopme 0OyUeHHs:

Kypc
. Bcero
Buj yuebHOI pabOTHI 4ACOR No 2
4yacoB
KonHTakTHas pabora (Bcero): 12 12
B ToM uncre: 6 6
Jlexkumu (JI)
[Tpaktnueckue 3anstus (I1p) 6 6
JlabopaTopHas pabota (J1a0) - -
CamocTosTennbHas pabota obyuaromuxcs (CP) 92 92
[TpomexxyTouHast dopma (3a) (3a)
arTecTalus TIPOMEXXYTOUHOM
aTTecTaluu
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KonmuecTBo yacoB 4 4
OO6111as1 TPY0EMKOCTB Yacel 108 108
JTUCLIUTUTUHBI (MOJYJ1s1) 3aueTHble JMHULIbI 3 3

4.2. Cosiep>kaHve JUCLIUTUIUHBI (MOZYJIsA):

4.2.1. CopgepxaHue AUCHUIUVIMHBI (MOAY/sl) TO OYHOU (popme
o0OyueHwusI:
Kopg KonmnuectBo
KOMIIETeHI] 4yacos,
WK, KO | BbI/Ie/IIeMbIX Ha | o
WH/IUKaTOp | KOHTAKTHYIO
HaunmeHoBaHue BO
a paborty, Buapsl CP | KonTpob
paszesa, TeMbl 4yaco
JNOCTHXKEHU I10 BHUJiaM
.|B CP
S yueOHBIX 3aHITHI
KoMneTeHd| Tp | J1a6
15051
Tema 1. BBenenue [1K-3
B UcKyccTBeHHbM | (UITK-3.1,
WHTeJIJIeKT U NIIK-3.2) [Toaroroska
OocHOBHbIe meToAbl | IIK-4 K YCTHOMY | YCTHBIM
MaLLIUHHOT O (UTIK-4.1, | 2 2 3 orpocy, orpoc,
oOyueHust ayis NTIK-4.2) MOATOTOBKA | OKJ/az
paboThI C JTOK/1a/1a
TaOMMUHBIMHU
JlaHHBbIMU
IK-3 IToaroroBka
Tema 2. OcHoBnbie| (UTIK-3.1, X ACTHOM CTHLL
3amauu cuctem | UTIK-3.2) Y Yy
4 4 3 OI1pOCy, OI1poC,
HUCKYCCTBEHHOI'O I1K-4 HoAroToBKa | moKiIa
HHTeJJIeKTa (UTIK-4.1, /:([)Kna 3 A A
WTIK-4.2) AOKIAA
[1IK-3 YCTHBIN
Tewma 3. (UTTK-3.1, ITogroroBka| orpoc,
Knaccuduxkaiiys
NIIK-3.2) K YCTHOMY |TeCTHUpOBa
Ha rpuMepe i
[1K-4 4 4 3 OT1pocCy, HUe,
anroputMa k-
. (UTTK-4.1, MOJrOTOBKA | 0K/
Omixaiimix NIIK-4.2) OK/afla | TUIIOBBIE
cocegeii (KNN) ' A a
3a/laHUst
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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
I1K-3 [TogroroBka
Tema 4. (MITK-3.1, K YCTROMY |y e
NTIK-3.2) orpocy,
Perpeccus OT1pOC,
MeTpHKN OLEHKH | . Tox TECTHPOBAR | ro crupoBa
Pk Ofl (UITTK-4.1, uro, P
perpeccuu: MSE, 4 4 3 HUe,
NTIK-4.2) BbITIOJIHEHU
MAE, R2 — JIOKJI1az
10 TUTIOBBIX
KO3 puiieHT . | TUMOBBIE
eTepMUHALIUU AR 3a/laHUst
A MO/ OTOBKa
JIOKJ1aja
Tema 5. [1K-3
Knacrepuzauus | (UI1K-3.1, ITogroroBka
k-means, k- UIIK-3.2) K YCTHOMY | YCTHBIM
means++, I1K-4 OIIpoCy, OITIPOC,
DBSCAN, (UTIK-4.1, | 2 2 3 | TeCTUpOBaH | TeCTUPOBA
arniomepatvBHasi | UI1K-4.2) UI, HHe,
KJlacTepu3aLus MOATrOTOBKA | AOK/Iaj,
MeTpuKY OLIeHKU JIoKJ1azia
KJ/IaCTepu3aliu
I1K-3 [TogroroBka
Tema 6. (UTTK-3.1, K YCTHOMY CTHEL
AJIrOpUTMBI, NIIK-3.2) orpocy, };n oc
OCHOBaHHbIE Ha [1K-4 4 4 3 | BbIIO/HEHN 011311 ’
TIpUMEeHeHUun (UTIK-4.1, 10 THTIOBBIX | M0 oA
. | TUIIOBBIE
pellaroImx NTIK-4.2) 3a/laHu M
3a/laHUs
JlepeBbEeB. MOATrO0TOBKa
JloKJ/1azia
Tema 7. Metoz I1K-3
OTIOPHBIX (UTIK-3.1,
BEKTOPOB. NIIK-3.2) [ToaroroBka
[Ipsimas u [1K-4 K YCTHOMY | YCTHBIW
obOpartHas 3ajava. | (UI1K-4.1, | 4 4 3 OI1pocy, OT1pOC,
Onpepenenue NTIK-4.2) MOATrOTOBKA | [JIOKJIaz
OTIOPHBIX JIOKJ1aza
BEKTODOB.
AnepHbIN TPIOK.
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Kon KommuectBO
KOMITeTeHI] 4yacos,
WU, KOZl | BbiflesisieMbIX Ha | Kosi-
HauMeHoBaHMe | MHJUKATOP| KOHTaKTHYIO BO Bugpi CP | KoHTpors
pasjiena, TeMbl a pabory, yaco
JOCTUKeHU 0 BYiaM B CP
s yueOHBIX 3aHITHI
komrereHtt| JI | Ilp | JIab
I1K-3 [TogroroBka
(UIIK-3.1, K YCTHOMY CTHLL
NTIK-3.2) orpocy, }(’)n oc
Tema 8. [1K-4 BbITIOJIHEHU TeCTEI O’B 3
HauBHbIM (UTTK-4.1, ? ? 3 | 0 TMINOBBIX HHE
OaiiecoBCKUM NTIK-4.2) 3a/laHUM OKH;
K/1acCuUKaTop TeCTUPOBaH A A
O TUTIOBBIE
’ 3a/IaHUs
MO/ArOTOBKA
JIOK/azia
I1K-3 [TogroroBka
Tema 9. MeTozpl (MIIK-3.1, K ycrHoMy YCTHBIN
GesrpaguentHoi | K-3-2) Onpocy; oTIpOC
paz [1K-4 TeCTUPOBaH pog,
ONTUMM3ALUH: (MIITK-4.1 1O TeCTUPOBa
C/Ty4YalHbIM TIOHUCK, VTIK-4 '2)’ 2 2 3 BI:IHO]II-’IEHI/I HUe,
hill climb, oTxwr, ' JOK/az
N 0 TUTIOBBIX
reHeTU4eCcKui . | TumoBbIe
3a/laHUM
aJIrOPUTM 3a/laHus
TO/IrOTOBKA
JI0K/1a/1a
Tema 10. [1K-3 [ToaroroBka
Cucremsl (UTIK-3.1, K YCTHOMY
r/1y60KOTro NIIK-3.2) orpocy,
o0OyueHwusl. [MK-4 TeCTHUPOBaH
Heliponnsle cetu | (UI1K-4.1, W10,
Pab6ora c UIiK-4.2) | 2 2 3 | BBIIIOJTHEHU
1300pakKeHUSIMH 0 TUTIOBBIX
C TIOMOLL[bIO 3a/laHUM
HelPOHHBIX MO/IrOTOBKA
ceteit ObpaboTka JTOK/1a/1a
TEKCTOB
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Kon KommuectBO
KOMIIETeHI] 4acos,
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
Tema 11. [1K-3 [TogroroBka
Obyuenue c (UIIK-3.1, K YCTHOMY
noakperienvem | UITK-3.2) onpocy,
[loHsATUSA areHTa, [1K-4 TeCTUPOBaH
cpefpl, (UTIK-4.1, U0,
COCTOSIHVS, NTIK-4.2) BBITIOJIHEHU
JeUCTBUM U 10 TUTIOBBIX
Harpajpl. 3a/laHUM
D yHKLIUA MOATrOTOBKA
LIeHHOCTH JIOKJ1aza
COCTOSIHUSA
(Value function) ) ) 3
1 QYHKI[US
KayecTBa
nercteus (Q-
funtion).
OnTtumusauus
CTpaTeruu C
TIOMOLLIbIO
MaKCHMMU3aLUU
byHKIMH
LIEHHOCTU U
KauecTBa. Q-
oOyueHue.
Tema 12. I1K-3 [ToaroroBka
['nybokoe (UIIK-3.1, K YCTHOMY
oOyueHue C NIIK-3.2) orpocy,
TI0JKpervieHreM I1K-4 TeCTUpPOBaH
Deep Q- (UTIK-4.1, 151708
Networks, Actor- | UTTK-4.2) 9 9 - | BbIIOJIHEHN
critic s 10 TUTOBbIX
YPOBHS 3a/laHUN
SKCIEePTHBIU: MO/JIrOTOBKa
REINFORCE, JIOKJ1azia
A2C, PPO,
DDPG
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Kopg KomnuectBo
KOMITeTeHI] 4acos,
WU, KOZl | BbiflesisieMbIX Ha | Kosi-
HauMeHoBaHMe | MHJUKATOP| KOHTaKTHYIO BO Bugpi CP | KoHTpors
pasjiena, TeMbl a pabory, yaco
JOCTUKeHU 0 BYiaM B CP
s yueOHBIX 3aHITHI
komrereHtt| JI | Ilp | JIab
]f(%EFO YACOB 34 | 34 i 40

Tema 1. BBeseHrWe B MCKYCCTBEHHBIM WHTE//IEKT UM OCHOBHbIE METO/[bl
MaIllMHHOTO 00yueHuUs [yist pab0ThI ¢ TAOTMYHBIMU JaHHBIMU.— 7 .

Jlekumu — 2 4. Copepkanue: Ilonsatve wuHpopmanuu. I[loHsATHEe U
KJaccupUKalusi  WCKyCCTBEHHOrO  UHTe/uieKTa. Ponb  uHpopMmanuu U
MH(OPMALMOHHBIX TEeXHOJIOTUA B Pa3BUTHUM COBPEMEHHOTO HH(OPMALMOHHOTO
obmjectBa. ['ocygapcTBeHHasi TMOAMTHMKA B MH(pOpMalMOHHOM  cdepe.
WHudbopmaririoHHast 6e301acHOCTb.

[TpakTrueckuie paboThi — 2 u.

Tema 2. OCHOBHBIe 3a/laul CUCTeM UCKYCCTBEHHOI'O MHTe/lsIekTa.— 11 4.

Jlekuyu — 4 u. Copepykanue: Knaccudukaiius, KaacTepusaljysi, perpeccusi.
Turbl MalMHHOTO 06yUeHust

[MpakTryeckue paboTel —4 .

Tema 3. Knaccudukaiiss Ha mpuMepe aaroputMma k-O/mkaiimx cocezieit
(kNN) — 11 u.

Jlexkuuu — 4 u. Copepykanue: ONIMoHa/NIbHO: BBICTPBIM MOMCK O/IVMKANIITNX
cocezieii. MeTpHKU OLIeHKH KacCH(UKaLMK: MOJHOTa, TouHoCTh, F1, ROC, AUC.
BamvpaimonHass ©W  TectoBasg  BbIOOpkKa. Kpocc-Bamuparms.  Pabora
KaTeropuaabHbIMM MTPU3HAKaMHU.

[TpakTrueckuie paboThl — 4 u.

Tema 4. Perpeccusi. MeTpuku orjeHku perpeccun: MSE, MAE, R2 —
KO3(phULMeHT AetepMuHaluu. — 11 u.
Jlekumu — 4 4. Copepxanue: JIWHeliHas perpeccusi, TNOJUHOMHAIbHAsS
perpeccusi. [lepeobyuenue u perynspusanus, rpebHeBasi perpeccusi, LASSO,
Elastic Net.

[TpakTrueckuie paboThl — 4 u.

Tema 5. Knacrepuszaius k-means, k-means++, DBSCAN, ariomepaTuBHast
KjlacTepu3alysa MeTpyKHy OLIeHKU KJlacTepusanuy — 7 4.

Jlekuuu — 2 4. Copepxkanue: Kiacrepusauus: IMpoLieCcC TPYNIIMPOBKU
00BEKTOB JaHHBIX T0 CXO/CTBY. Kiactep: rpyrina oObeKTOB, CXOXXUX 110 CBOUM
XapakTepUCTUKaM. MeTpuKa pacCTOsiHUS: (PYHKIUS, M3Mepstollasi pacCTOsTHUe
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MeXy 00beKTaMH JJaHHBIX.
[TpakTrueckuie paboThl — 2 u.

Tema 6. ANropUTMBI, OCHOBaHHbIE Ha TIPUMEHEHUH PEIaloIUX JepeBbeB —
11 4.
Jlekiuu — 4 u. Copepkanue: Kpurepuu pa3bueHust y3710B: IlomyssipHble
KpuTepuu: MHbopMauroHHbl mipupocT (Information Gain), kpurtepuii JKuHu
(Gini impurity), sutponusi (Entropy). MeTozb! TipejoTBpallieHUst riepeobydeHus:
Metozpl: obpe3ka (pruning), orpaHuWyeHusi TJyOMHBI JepeBa, MUHUMabHOE
yncIo0 HabOMoAeHU B y3/1e. AJITOPUTMBI TIOCTPOEHHS ZiepeBbeB pelteHuit: 1D3,
C4.5, CART - camble pacrpocTpaHeHHble —anropuTMmbl.  ObpaboTka
MPOMYIIeHHbIX [JaHHBIX: MeToabl: yJaneHue HaO/MOJeHU C TPOIYyCKaMHu,
3aro/IHeHWe TIPOIYCKOB CpeJJHUM 3HaueHWeM, CO3[jaHue OTZe/IbHOTO y3/a JJIs
TIPOIYIeHHbIX JaHHbIX.

[TpakTrueckuie paboThl — 4 u.

Tema 7. MeTo[; oriopHbIX BeKTOpOB. [Ipsimasi v obpaTHast 3ajjaua. OripefieneHue
OMOPHBIX BEKTOPOB. epHbIv TPrOK — 11 4.

Jlektmu — 4 u. Cogepxanuve: Beegenne B SVM: OnucaHue OCHOBHBIX
TPUHLMIIOB U uWaen wetoja. IlpeumyimectBa SVM: BeicOkasg TOYHOCTb,
yCTOWUMBOCTb K TepeoOyueHH0, BO3MOXXHOCTb PabOThl C BbICOKOpa3MepHBIMU
JAHHLIMH, CITOCOOHOCTL 00pabaThiBaTh He/MHEWHbIE TPaHUIbl pa3je/eHusl.
Hepoctatku SVM: CrnoxkHocTh BbIOOpa TapaMeTpoB sijpa U peryJispu3aliiy,
MezjieHHOe oOyueHWe st Oosbinx HabopoB fAaHHBIX. [IpsiMasi U obpaTHas
3aZjaya: [Ipsmas 3amaua SVM: HaWtu onTUMaabHYR0 —pasZestollyro
TUIePIVIOCKOCTb B IPOCTPAHCTBe NPU3HAKOB, KOTOpas MakKCHUMa/bHO pasfesseT
K/Jacchl AaHHbIX. OOparHasi 3ajaua SVM: Haiiti dyHKIUIO siipa, KOTOpast
npeobpa3yeT UCXO[HbIe JaHHbIe B Oojiee BbICOKOpa3MepHOe MPOCTPAHCTBO, Tje
KJIaCChl MOKHO Pa3Zie/IuTh JIMHEeWHO. OripesiesieHre OMOPHBIX BEKTOPOB: OnopHbIe
BeKTOpbl: TOUKU [JaHHBIX, KOTOPble HaXOAATCS OJIM>Ke BCEro K pasfesistolei
TUIePIVIOCKOCTH.

[TpakTuueckue paboThbl — 4 u.

Tewma 8. HauBHbIl OatiecoBCKUi KiaccudukaTop.— 7 4.

Jlekuuu — 2 4. Copepxanue: Bpenenve B HauBHbi baliecoBckui
Knaccudukatop: OnucaHue OCHOBHBIX MPUHLIUIOB U WJieW airoputMa. Teopema
baiteca: IloHsiTMe yCIOBHOM BePOATHOCTH. MeTOAbl OLIEHKH pacripefesieHust
rnpusHakoB. EM-aaroputM Ha  npuMepe cMecd — rayccuadH.  Metogbl
0e3rpafiIMeHTHOM  ONTUMH3ALMW: CJIydalHbl Touck, hill climb, omxur,
reHeTUYeCKUM aJTOPUTM.

[TpakTrueckuie paboThl — 2 .

Tema 9. Metoabl 6e3rpafiueHTHON ONTUMU3AIMU: CTyYalHbIA TTOUCK, hill
climb, oTxur, reHeTUUeCKUI1 ANTOPUTM — 7 4.
Jlexktuu — 2 u. Cozepykanue: Cnyuatinbiii morck. Hill climbing (moavem B
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ropy). Omxkur (simulated annealing): MeTos, BHOXHOB/IEeHHbIV (DU3NUECKUM
MpPOLIECCOM OT)KWTra. ['eHeTUUeCKWW aarOpUTM: BAOXHOBJ/IEH 3BOFOLIMOHHBIM
niporjeccoM. IIpoctpaHcTBO norcka. IleneBast pyHKIMs. ['106aNMbHbBIN ONTUMYM.
JlokanbHbiM onTUMyM. CiiyuyaliHble TIOMCKH.

[TpakTryeckuie paboThl — 2 u.

Tema 10. Cuctembl raybokoro oOyuenusi. HeiipoHHble cetu Pabota c
1300pakeHUsIMU C TIOMOILI[bI0 HeHPOHHBIX ceTeil O6paboTKa TeKCTOB — 7 U.

JTekuuu — 2 4. Cogeprxkanue: IIoHATHME UCKYCCTBEHHBIX HEMPOHHBIX CeTeu
(MHC). ApxuTeKTypa HEMPOHHBIX CeTel: CJIOM, HeHPOHbI, PYHKI[MW aKTUBALUH.

I[Mporjecc obyueHrsi HEMPOHHOM ceTH: TpsiMoe pacripoctpaHeHue (forward
pass), obpaTtHoe pacripoctpaHeHue (backpropagation), rpaiieHTHBIN CITyCK. THITBI
apXUTeKTyp: CBepTOYHble HelpoHHble ceTh (CNN), peKyppeHTHble HeHMpOHHbIE
cetu (RNN), pekypcuBHble HeripoHHble cetd (RNN), aBTO3HKOZepHI,
reHepaTUBHO-cocTs3aTebHble ceTu (GAN).

[pakTryeckuie paboThl — 2 u.

Tema 11. OOyuenwe c TmoAKperieHWeM IIOHATHA areHTa, Cpe[pbl,
COCTOSIHUS, [eUCTBUM M Harpafbl. DyHKIUsA L[eHHOCTH cocTtosHusi (Value
function) u dyHkiMs kauectBa getictBus (Q- funtion). OnTUMH3aLUsI CTPaTeruu
C TIOMOILbI0 MaKCUMM3aLUK (PYHKLIUN LeHHOCTH U KadyecTBa. Q-o0yueHue — 7 u.

Jlekiuu — 2 4. Cogepxanue: AreHT. CocrosiHde: WHbOpPMalys,

OMNMCHIBAIOLIIAS TeKyllee II0JIO)KEeHUWe areHta B cpefe. [leliCTBUe: oOrepanys,
BBITIO/THSIEMAasi areHTOM B TeKylleM cocTosiHud. Harpaza. @yHKUMKW LIEHHOCTH U
kKauectBa: DyHkims 1eHHoctu coctosiHus (Value function, V(s)): olleHuBaeT
COCTOsSIHHE S C TOUKHU 3peHus areHTa. SARSA (State-Action-Reward-State-Action):
B oinure oT Q-oOyuenusi, SARSA. Deep Q-learning: mcrosib3yeT HeHpOHHBIE
ceTtu A8 anmnpokcumanuu Q-@yskuuu. Double Q-learning.

[TpakTryeckue paboThl — 2 u.

Tema 12. 'nybokoe obyuenue c nogkpersienuem Deep Q-Networks, Actor-
critic [Inst ypoBnsi skcnieptHeiii: REINFORCE, A2C, PPO, DDPG - 11 u.

Jlekiuu — 2 4. Copepxkanue: 1. Deep Q-Networks (DQN). Wpesi: DQN.
KintoueBblie TexHonoruu. OneIT pervieid namsaty. LleneBwie cetu. Actor-Critic (AC).
REINFORCE: ocHOBaH Ha rpafjueHTHOM CITyCKe U WCI0JIb3yeT OL[eHKY Harpajbl
nyist obHoBeHus moutukUA. A2C (Advantage Actor-Critic). PPO (Proximal Policy
Optimization). DDPG (Deep Deterministic Policy Gradient).

[TpakTrueckue paboThl — 2 u.
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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
VH/JWKaTOp | KOHTAKTHYIO
HaumeHoBaHue BO
a paborty, Buast CP | KoHTposb
paszesia, TeMbl 4aco
JIOCTHXKEHU 0 BHUJaM
.|B CP
i y4eOHBIX 3aHATHI
KoMmmeTeHd| Mp | J1a6
15051
Tema 1. BBeneHue I1K-3
B UcKyccTBeHHbM | (UITK-3.1,
UHTEeJ/UIeKT U NTIK-3.2) IToaroroska
OoCHOBHbIe meTobl | IIK-4 K YCTHOMY | YCTHBIM
MaILIMHHOT O (UTTK-4.1, | 1 2 - 8 orpocy, onpoc,
oOyueHUs /st NTIK-4.2) MOATOTOBKA | [IOKJIaf
paboThI C JTOK/1a/1a
TaOMMUHBIMHU
JJaHHBIMU
IK-3 [ToaroroBka
Tema 2. OcHoBHbIe | (UTTK-3.1, X ACTHOM CTHLL
3agaun cucrem | MIIK-3.2) | i ) 3 gn oc Y };H oc
HUCKYCCTBEHHOI'0 I1K-4 16 FI())TO}};,K a OII()JIa’
HHTeJJIeKTa (UTTK-4.1, /:([)Kﬂa 3 A A
VTIK-4.2) AORIAA
[TK-3 YCTHBIN
Knacj;lel\a[);i;al - (UTTK-3.1, [TogroroBka| ompoc,
A IDMe He NIIK-3.2) K YCTHOMY |TeCTUpOBa
o PHTMaPk_ TK-4 1| 2] -] 8 | onpocy, Hute,
puT (UTIK-4.1, TOJArOTOBKA | JOK/af
Omaxaiumx NTIK-4.2) OKJlala | TUIIOBbIE
cocegeii (KNN) ' A a -
I1K-3 IToaroroBka
Tema 4. (MIIK-3.1, K YCTROMY YCTHBIN
NIIK-3.2) orpocy,
Perpeccus OT1poc,
I1K-4 TeCTUPOBaH
MeTpUKU OLIeHKHU (TTK-4.1 o TeCTUpPOBa
perpeccuu: MSE, 1 2 - 8 ’ HUe,
NTIK-4.2) BBITIO/THEHU
MAE, R2 — JIOK/1a/1
10 TUTOBBIX
KO3 PULIMEHT sanam | TATOBbIe
JleTepMUHAaLUU HO,qfOTOBKa 3a/laHUst
JIOKJ1ajia
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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
Tewma 5. [1K-3
Knacrepuzauus | (UTTK-3.1, [ToaroroBka
k-means, k- NIIK-3.2) K YCTHOMY | YCTHBIM
means++, [1K-4 OIIpOCy, OI1pOC,
DBSCAN, (UTIK-4.1, | - - - 8 | TecTHpOBaH | TECTUPOBA
arsiomepatvBHasi | UI1K-4.2) U1, HUe,
KJlacTepu3alus MOArOTOBKA | AOKJ/Ia[
MeTpuKy OLIeHKU JIoK/1azia
KJIaCTepu3aLyu
I1K-3 [TogroroBka
Tema 6. (UTIK-3.1, K YCTHOMY CTHLL
AJIrOPUTMBI, NIIK-3.2) orpocy, Y
onpoc,
OCHOBAaHHBIE Ha [1K-4 BBITIOJITHEHU
- - - 8 JIOKJ1a
[IPUMEeHeHUN (UTIK-4.1, FO TUITOBBIX
. | TUIOBBIE
peLaroIunux NTIK-4.2) 3a/laHUU
3a/laHUs
JlepeBbEeB. MO/Jr0TOBKA
JloK/1azia
Tema 7. Meton IK-3
OTIOPHBIX (UTTK-3.1,
BEKTOPOB. NIIK-3.2) [ToaroroBka
[Ipsimast u [1K-4 K YCTHOMY | YCTHBIM
obparHas 3ajava. | (UI1K-4.1, | - - - 8 OI1pocy, OT1poc,
Onpepenenue NTIK-4.2) MOATOTOBKA | [JIOKJIaz
OTOPHBIX JloK1aza
BEKTOPOB.
AnepHbIN TPIOK.
IK-3 ITogroroBka
(UTIK-3.1, K YCTHOMY CTHLI
WTIK-3.2) onpocy, yon o
Tema 8. [1K-4 BBITIO/THEHU TECTEI O’B a
HauBHbIM (UIIK-4.1, | i i g |10 THIOBbIX HHE
GaiiecoBCKuUi NIIK-4.2) 3a/laHuM ’
JIOKJ1az
K/1accudbukaTop TeCTUPOBaH
THUIIOBbIE
IO,
3a/laHus
MOJr0TOBKA

JIOKJ1a/ia
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Kon KommuectBO
KOMITeTeHI] 4yacos,
WU, KOZl | BbiflesisieMbIX Ha | Kosi-
HavmeHoBaHue | UHAUKATO KOHTaKTHYO BO
& P y Buger CP | KonTposs
pasjiena, TeMbl a pabory, yaco
JOCTUKeHU 0 BYiaM B CP
s yueOHBIX 3aHITHI
komrereHtt| JI | Ilp | JIab
I1K-3 [TogroroBka
NIIK-3.1 K YCTHOM o
Tema 9. MeTozbl ( ’ Y y YCTHBIU
GesrpauenTHol | VLS 5+2) onpocy; orpoc
onTII)/Ialema WU HK-4 TeCTHpOBaH TeCTII/)I oBa
AV (MIK-4.1, wio, P
C/TyYarHbIN TIOUCK, 1 - - 8 HHe,
A, NTIK-4.2) BBbITMIO/THEHU
hill climb, oTxur, JTIOK/Iaj
N 0 TUTIOBBIX
reHeTUUeCKU . | TumoBbIe
3a/laHUMN
aJIrOPUTM 3a/laHus
MO/ArOTOBKA
JIOK/azia
Tema 10. [1K-3 [ToaroroBka
Cucremsl (UTIK-3.1, K YCTHOMY
r/1y60KOTro NIIK-3.2) orpocy,
o0OyueHwusl. [MK-4 TeCTHUPOBaH
Hetiponnsle cetn | (UI1K-4.1, 51708
Pab6ora c UIK-4.2) | 1 - - 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] 4acos,
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
Tema 11. [1K-3 [TogroroBka
Obyuenue c (UIIK-3.1, K YCTHOMY
noakperienvem | UITK-3.2) onpocy,
[loHsATUSA areHTa, [1K-4 TeCTUPOBaH
cpefpl, (UTIK-4.1, U0,
COCTOSIHVS, NTIK-4.2) BBITIOJIHEHU
JeUCTBUM U 10 TUTIOBBIX
Harpajpl. 3a/laHUM
D yHKLIUA MOATrOTOBKA
LIeHHOCTH JIOKJ1aza
COCTOSIHUSA
(Value function) i i i 3
1 QYHKI[US
KayecTBa
nercteus (Q-
funtion).
OnTtumusauus
CTpaTeruu C
TIOMOLLIbIO
MaKCHMMU3aLUU
byHKIMH
LIEHHOCTU U
KauecTBa. Q-
oOyueHue.
Tema 12. I1K-3 [ToaroroBka
['nybokoe (UIIK-3.1, K YCTHOMY
oOyueHue C NIIK-3.2) orpocy,
TI0JKpervieHreM I1K-4 TeCTUpPOBaH
Deep Q- (UTIK-4.1, 151708
Networks, Actor- | UTTK-4.2) 1 i ) 4 |BPIIO/HEHH
critic s 10 TUTOBbIX
YPOBHS 3a/laHUN
SKCIEePTHBIU: MO/JIrOTOBKa
REINFORCE, JIOKJ1azia
A2C, PPO,
DDPG
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Kopg KomnuectBo
KOMITeTeHI] 4acos,
WU, KOZl | BbiflesisieMbIX Ha | Kosi-
HauMeHoBaHMe | MHJUKATOP| KOHTaKTHYIO BO Bugpi CP | KoHTpors
pasjiena, TeMbl a pabory, yaco
JOCTUKeHU 0 BYiaM B CP
s yueOHBIX 3aHITHI
komrereHtt| JI | Ilp | JIab
BCEI'O HACOB:
108 6 6 - 92 4

Tema 1. BBeseHrWe B MCKYCCTBEHHBIM WHTE//IEKT UM OCHOBHbIE METO/[bl
MaIllMHHOTO 00yueHus Ayist paboThI ¢ TAOIMYHBIMU JaHHBIMU.— 11 4,

Jlekumu — 1 4. Copepkanue: I[lonsitrve wuHpopmanuu. I[loHsATHE M
KJaccupUKalusi  WCKyCCTBEHHOrO  UHTe/uieKTa. Ponb  uHpopMmanuu U
MH(OPMALMOHHBIX TEeXHOJIOTUA B Pa3BUTHUM COBPEMEHHOTO HH(OPMALMOHHOTO
obmjectBa. ['ocygapcTBeHHasi TMOAMTHMKA B MH(pOpMalMOHHOM  cdepe.
WHudbopmaririoHHast 6e301acHOCTb.

[TpakTrueckuie paboThi — 2 u.

Tema 2. OCHOBHbIe 3a/jaui CUCTeM UCKYCCTBEHHOT'O UHTe/IIeKTa.— 8 U.

Jlekiuu — - 4. Cogepxanve: Knaccudukanms, Kaactepusalysi, perpeccus.
Tunbl MaIMHHOTO 00yUeHUsT

[TpakTHueckue paboTel — U.

Tema 3. Knaccudukaiiss Ha mpuMepe aaroputMma k-O/mkaiimx cocezieit
(kNN) — 11 u.

Jlexkuiuu — 1 u. Copepykanue: ONIMoOHa/NIbHO: BBICTPBIM MOMCK O/IVKANIITNX
cocezieii. MeTpHKU OLIeHKH KacCH(UKaLMK: MOJHOTa, TouHoCTh, F1, ROC, AUC.
BamvpaimonHass ©W  TectoBasg  BbIOOpkKa. Kpocc-Bamuparms.  Pabora
KaTeropuaabHbIMM MTPU3HAKaMHU.

[TpakTrueckuie paboThl — 2 u.

Tema 4. Perpeccusi. MeTpuku orjeHku perpeccun: MSE, MAE, R2 —
KO3(phuULMeHT getepMuHaluu. — 11 u.
Jlekummu — 1 4. Copepxanue: JIvHeliHass perpeccusi, TNOJUHOMHAIbHAsS
perpeccusi. [lepeobyuenue u perynspusanus, rpebHeBasi perpeccusi, LASSO,
Elastic Net.

[TpakTrueckuie paboThl — 2 u.

Tema 5. Knacrepuszaius k-means, k-means++, DBSCAN, ariomepaTuBHast
KjlacTepu3alys MeTpyKHy OLIeHKU KJlacTepusanuuy — 8 u.

Jlekuuu — - 4. CopepkaHue: Kiactepusanusi: IIpoLeCC TPYHIIMPOBKU
00BEKTOB JaHHBIX T0 CXO/CTBY. Kiactep: rpyrina oObeKTOB, CXOXXUX 110 CBOUM
XapakTepUCTUKaM. MeTpuKa pacCTOsiHUS: (PYHKIUS, M3Mepstollasi pacCTOsTHUe
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MeXy 00beKTaMH JJaHHBIX.
[TpakTrueckuie paboThl — - U.

Tema 6. ANropyUTMBI, OCHOBaHHbIE Ha TIPUMEHEHWH pellarolUX 1epeBbeB —
8 u.
Jlekiuu — - u. Copepkanue: Kputepuu pa30ueHusi y3/oB: IlomyssipHble
KpuTepuu: MHbopMauroHHbl mipupocT (Information Gain), kpurtepuii JKuHu
(Gini impurity), sutponusi (Entropy). MeTozb! TipejoTBpallieHUst riepeobydeHus:
Metozpl: obpe3ka (pruning), orpaHuWyeHusi TJyOMHBI JepeBa, MUHUMabHOE
yncIo0 HabOMoAeHU B y3/1e. AJITOPUTMBI TIOCTPOEHHS ZiepeBbeB pelteHuit: 1D3,
C4.5, CART - camble pacrpocTpaHeHHble —anropuTMmbl.  ObpaboTka
MPOMYIIeHHbIX [JaHHBIX: MeToabl: yJaneHue HaO/MOJeHU C TPOIYyCKaMHu,
3aroJiHeHVe TIPOMYCKOB CpPeJHHWM 3HaueHueM, CO3/laHue OTJe/bHOrO y3/ia Jjis
MPOMYILeHHBIX JaHHBIX.

[TpakTrueckuie paboTel — -4.

Tema 7. Meton omopHBIX BekTopoB. Ilpsmass u oOparHasi 3azauva.
OrnpefiesieHMe OMOPHBIX BEeKTOPOB. fepHbIN TPIOK — 8 u.

Jlekumu — - 4. Cogepxanue: BpegeHue B SVM: OnucaHue OCHOBHBIX
TPUHLMIIOB U uWaen wetoja. IlpeumyimectBa SVM: BeicOkasg TOYHOCTb,
yCTOWUMBOCTb K TepeoOyueHH0, BO3MOXXHOCTb PabOThl C BbICOKOpa3MepHBIMU
JAHHLIMH, CITOCOOHOCTL 00pabaThiBaTh He/MHEWHbIE TPaHUIbl pa3je/eHusl.
Hepoctatku SVM: CrnoxkHocTh BbIOOpa TapaMeTpoB sijpa U peryJispu3aliiy,
MezjieHHOe oOyueHWe st Oosbinx HabopoB fAaHHBIX. [IpsiMasi U obpaTHas
3amava: Ilpsmas 3amaua SVM: HaWtu onTuMajsbHYRO — pasfessitolyro
TUIepPIVIOCKOCTh B TMPOCTPAHCTBE MPU3HAKOB, KOTOpas MaKCUMaJ/IbHO pasjesisieT
K/Jacchl AaHHbIX. OOparHasi 3ajaua SVM: Haiiti dyHKIUIO siipa, KOTOpast
npeobpa3yeT UCXO[HbIe JaHHbIe B Oojiee BbICOKOpa3MepHOe MPOCTPAHCTBO, Tje
KJIaCChl MOKHO Pa3Zie/IuTh JIMHEeWHO. OripesiesieHre OMOPHBIX BEKTOPOB: OnopHbIe
BeKTOpbl: TOUKM [aHHBIX, KOTOpble HaXOASTCS OJibKe BCETO K pa3jie/sroiiei
TUTEePIVIOCKOCTH.

[TpakTUueckue paboThl — - U.

Tema 8. HauBHbIl OatiecoBcKuii KiaccudukaTop — 8 u.

Jlekuuu — - 4. Copgepxkanue: Bpegenne B HauBHbii baliecoBckui
Knaccudukatop: OnucaHue OCHOBHBIX MPUHLIUIOB U WJieW airoputMa. Teopema
baiteca: IloHsiTMe yCIOBHOM BePOATHOCTH. MeTOAbl OLIEHKH pacripefesieHust
rnpusHakoB. EM-aaroputM Ha  npuMepe cMecd — rayccuadH.  Metogbl
0e3rpafiIMeHTHOM  ONTUMH3ALMW: CJIydalHbl Touck, hill climb, omxur,
reHeTUYeCKUM aJTOPUTM.

[TpakTHueckue paboTel — -u.

Tema 9. Metoabl 6e3rpafiueHTHON ONTUMU3AIMU: CTyYalHbIA TTOUCK, hill
climb, oT>KuT, TeHeTUUYeCKUM arOpuT™ — 9 u.
Jlekiuu — 1 u. Cozepykanue: Cnyualinbiii movck. Hill climbing (moabvem B
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ropy). Omxkur (simulated annealing): MeTos, BHOXHOB/IEeHHbIV (DU3NUECKUM
MpPOLIeCCOM OTKUTa. ['eHeTUUeCKUil anrOpuTM: BAOXHOBJ/IEH 3BOJIFOL[MOHHBIM
niporjeccoM. IIpoctpaHcTBO norcka. IleneBast pyHKIMs. ['106aNMbHbBIN ONTUMYM.
JlokanbHbiN onTuMyM. CyyaiiHble TIOMCKU.

[TpakTrueckue paboTel — - U.

Tema 10. Cuctembl raybokoro oOyuenusi. HeiipoHHble cetu Pabota c
1300pakeHUsIMU C TIOMOILI[bI0 HeHPOHHBIX ceTeil O6paboTka TeKCTOB — 9 u.

JTekuuu — 1 4. Cogeprxkanue: IloHATHME UCKYCCTBEHHBIX HEMPOHHBIX CeTeu
(MHC). ApxuTeKTypa HEMPOHHBIX CeTel: CJIOM, HeHPOHbI, PYHKI[MW aKTUBALUH.

I[Mporjecc obyueHrsi HEMPOHHOM ceTH: TpsiMoe pacripoctpaHeHue (forward
pass), obpaTtHoe pacripoctpaHeHue (backpropagation), rpaiieHTHBIN CITyCK. THITBI
apXUTeKTyp: CBepTOYHble HelpoHHble ceTh (CNN), peKyppeHTHble HeHMpOHHbIE
cetu (RNN), pekypcuBHble HeripoHHble cetd (RNN), aBTO3HKOZepHI,
reHepaTUBHO-cocTs3aTebHble ceTu (GAN).

[TpakTryeckuie paboThI — - U.

Tema 11. OOyuenwe c TmoAKperieHWeM IIOHATHA areHTa, Cpe[pbl,
COCTOSIHUS, [eUCTBUM M Harpafbl. DyHKIUsA L[eHHOCTH cocTtosHusi (Value
function) u dyHkiMs kauectBa getictBus (Q- funtion). OnTUMH3aLUsI CTPaTeruu
C TIOMOILbI0 MAaKCUMM3aLMK (PYHKLIUN 1eHHOCTH U KadyecTBa. Q-o0yueHue — 8u.

Jlekiuu — - 4. Copepxanue: AreHt. CocTtosiHUe: UHbOpPMallys,

OMNMCHIBAIOLIIAS TeKyllee II0JIO)KEeHUWe areHta B cpefe. [leliCTBUe: oOrepanys,
BBITIO/THSIEMAasi areHTOM B TeKylleM cocTosiHud. Harpaza. @yHKUMKW LIEHHOCTH U
kKauectBa: DyHkims 1eHHoctu coctosiHus (Value function, V(s)): olleHuBaeT
COCTOsSIHHE S C TOUKHU 3peHus areHTa. SARSA (State-Action-Reward-State-Action):
B oinure oT Q-oOyuenusi, SARSA. Deep Q-learning: mcrosib3yeT HeHpOHHBIE
ceTtu A8 anmnpokcumanuu Q-@yskuuu. Double Q-learning.

[TpakTHueckuie paboTel — - .

Tema 12. 'nybokoe obyuenue c nogkpersienuem Deep Q-Networks, Actor-
critic It ypoBHs skcneptHbiii: REINFORCE, A2C, PPO, DDPG — 5 u.

Jlekiun — 1 u. Copepkanue: 1. Deep Q-Networks (DQN). Wpesi: DQN.
KintoueBblie TexHonoruu. OneIT pervieid namsaty. LleneBwie cetu. Actor-Critic (AC).
REINFORCE: ocHOBaH Ha rpafjueHTHOM CITyCKe U WCI0JIb3yeT OL[eHKY Harpajbl
nyist obHoBeHus moutukUA. A2C (Advantage Actor-Critic). PPO (Proximal Policy
Optimization). DDPG (Deep Deterministic Policy Gradient).

[TpakTrueckuie paboThl — - U.

5. OLeHOYHBbIe MaTepUa/Ibl JUCHUIVIMHBI (MOYJ/IA)
OuleHOYHBIE  MaTepuasbl  [Ajs1  TIPOBEJeHUs]  TEeKYllero KOHTPOJIst

yCIIeBaeMOCTM W TPOMEKYTOUHOW aTTecTaldd MO0 JAUCHUIIMHE (MOJYJI0)
ripe/icTaB/ieHbl B BUZie (DOH/IA OLIEHOUHBIX CPE/ICTB M0 AUCLUIIIMHE (MOAYJIIO).
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6. MeToarueckre MaTepHaJibl I/ 0CBOEHUSA JUCHUIL/IMHBI (MOAY/IA)

Metoguueckue wmaTepuanbl [ OCBOEHUS] AUCLUIUIMHBL  (MOZYJIsT)
TIpe/ICTaB/IeHbI B BHIe yUeOHO-MeTOHUeCKOr0 KOMITIEKCa AUCLIATITMHBI (MOZYJIs).

7. IlepeyeHb yueOHBIX U3JAHUH, HEO0XOJUMBIX /I/Isl 0CBOEHHUA JUCIUTUITUHBI
(Moyn)

Ncmons3yer
Cs TIpU
V3yUeHUU Pexxum pmoctyma
pasziesioB
(Tem)

Ne | Bubnmorpaduueckoe onucaHue
/Tt yueOHOT0 U3/jaHUS

PabueBckuii, A. H. CuHreTnyeckue
JlaHHble W pa3BUTHE HeMpOCeTeBbIX
TEeXHOJIOTHH : yueOHHMK [7Is1 BY30B /
A. H. PabueBckuii. — Mockga :
N3parensctBo  FOpant, 2025. — https://urait.ru/bcode/
187 c. — (Boicuee| 1eMP 1712 568661
obpa3oBanue). — ISBN 978-5-534-

17716-9. — TeKCT : 3/1eKTPOHHBIH //

OOpa3oBaTenbHast naTdopMa
FOpaiit [caiiT].

BopoHoB, M. B. Cucremsbl
HCKYCCTBEHHOTO WHTEeJI/IeKTa :

yu4eOHUK W TMPaKTUKyM JJisi BY30B /
M. B. BopoHos, B. . ITumeHoB,
. A. HebaeB. — 2-e u3j., nepepa0.
2 m pon. — Mocksa : M3patensctBo| Tembr 1-12
FOpaiit, 2025. — 268 c. — (Bbiciiiee
obpa3oBanue). — ISBN 978-5-534-
17032-0. — TeKCT : 3/1eKTPOHHBIH //
OOpa3oBaTenbHast naTdopMa
FOpaiit [caiiT].

https://urait.ru/bcode/
567794

NBaHoB, B. M. UWHTennekTyaabHbIe
CUCTeMbI : yueOHoe T1ocobue s
By30B / B. M. VIBaHOB ; mo/1 HAyuHOU

pefakiLuen A. H. CecekuHa. —
MockBa : W3gatensctBo  HOpatir, https://urait.ru/bcode/
3 024.—  9lc.—  (Boicmee oMPIIT12 538844

obpa3oBanue). — ISBN 978-5-534-
00551-6. — TeKCT : 3/1eKTPOHHBIN //
OOpa3oBaTenbHast naTdopMa
FOpaiit [caiiT].

4 |CTaHKeBMY, JI. A.| Tema 1-12 | https://urait.ru/bcode/



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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WHTennekryanbHble  CUCTEMBI U
TEXHOJIOTUH : YUeOHUK U TIPAKTUKYM
s By30B / JI. A. CraHkeBuu. — 2-e

u3f., repepab. u gor. — Mocksa :
N3patensctBo  FOpaiit, 2024, —
495 c. — (Bbiciiiee 236688

obpa3oBanue). — ISBN 978-5-534-
16238-7. — TeKCT : 3/1eKTPOHHBIM //
OOpa3oBaTenbHast naTdopMa
FOpaiit [caiT].

8. IlepeueHb 3/IEKTPOHHBIX 00pa30BaTe/IbHBIX PECYPCOB, COBPEMEHHBIX
npodeccoHaNBHBIX 0a3 JaHHBIX U WH(POPMAIMOHHBIX CMPABOYHBIX CHCTEM,
He00X0/[UMBIX //IsI 0CBOEHUSA JUCHHUILUIHHBI (MOYJIs)

8.1. DnekTpoHHBIe 0Opa3oBaTe/bHbIe PECYPCHI:

Ne
/i HaumeHoBaHue ['uniepccobiika
MuHuCcTepCTBa HAYKH U BBICILIETO
1. obpa3zoBanus Poccuiickoit https://minobrnauki.gov.ru
QDesepaniuu:
MuHUCTePCTBO MPOCBeIeHust
2. cPETBO TP H https://edu.gov.ru
Poccurickon @epepainu:
denepanbHasi Cry>kba 10 HaZ30py B
3. AP Y ASOPY http://obrnadzor.gov.ru/ru/
cdhepe oOpa3oBaHus U HAyKU:
®egepanbHbIM opTan «Poccurickoe
4, AEP P http://www.edu.ru/.
oOpa3oBaHue»:
OneKTPOHHO-O0MO/IoTeUHasI :
5. P https://znanium.ru/
cucTemMa «3HaHUYM»:
OnekTpoHHas 6KO/MMoTeUHast :
6. P . https://urait.ru/
cucrema FOpawr:
OO6pa3oBaTesbHas Tiatdopma
7. P bop https://www.coursera.org/
«Coursera»:
Beb6-minardopma a1t 00yueHus :
8. bopma A Y https://ru.hexlet.io/
riporpammupoBanuio «Hexlet»

8.2. CoBpemeHHbIe TIpodhecCcHOHabHbIe 0a3bl JaHHBIX U MH(OPMaIMOHHbIE
CIIpaBOYHbIE CUCTEMBbI:

Ne
1/ HaumenoBanue ['mnepccpbuika (Mpy HaTMYKN )
1
1. OduimanbHbIM UHTEPHET MopTal http://pravo.gov.ru/index.html



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/
https://urait.ru/bcode/536688
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TIPaBOBOM UH(OPMALIUU

OduyaneHbI caiT MUHKCTEpPCTBa

https:/MBa.pd/

2. BHYTpPeHHUX Jien Poccuiickoit
Desepalivu
3 CripaBoYHasi mpaBoBasi CUCTeMa https://www.consultant.ru/edu/
' «KoHcynbTanT [lnroc»
4 CripaBouHasi mpaBoBasi CUCTeMa https://study.garant.ru
) «I'apaHT»
5 CripaBoYHasi MpaBoBasi CUCTeMa https://kodeks.ru/
) «Kopmekc»
6 HarronanbHbld OTKPBITHINA https://intuit.ru/
] YuuepcureT «MHTYUT»
7. | CoBpemeHHbIM yueOHUK JavaScript https://learn.javascript.ru/
8. Menuareka «JIeKTOpuym» https://www.lektorium.tv/medialibrary
9 WHTepakTrBHas miatdopma https://sql-academy.org/ru
) «SQL ACADEMY »
9. MaTepHa/IbHO-TeXHHUECKOe o0ecrieueHne JUCIUILTHHBI (MOAY/Is)
[TepeyeHb CocTaB KOMIUIEKTa JIMLIeH3UOHHOT O
No HaMeHOBAMIE obopyoBaHus 1 cBOOO/IHO pacrpoOCTPaHsIeMOro
1/ Y TEXHUYeCKUX | TIPOrpaMMHOr0 obecrieueHusi, B TOM
roMelreHust
| CpeJCTB yKCJie 0TeYeCTBEHHOTO
o0yueHHst TTPOU3BOZICTBA
1 244 Mebesnb 1. 1C: Ilpeanpusitue 8 -
YuebHasi ayauToOpUsl | yueHUuecKas Cy061LieH3MOHHBIN ZI0rOBOP OT
[Tl TIPOBEIeHUST (cTonsbl, 02.07.2020 Ne HOC-2020-00731;
yueOHBIX 3aHSITUM | CTY/bs), locka | 2. CripaBOYHO-TIPABOBasi CCTeMa
[lJIg TTUCbMa «KoHcynsTanTIliroc» - Jlorosop ot
MeJIOM, 17.05.2023 Ne 96-2023/RDD;
baHHepHl, 3. CK I'apanT-Cepsuc - [JoroBop oT
TpuOyHa Jjisl 05.12.2025 Ne JI6030/01/26;
BBICTYTI/IEHUH, 4. MicrosoftOffice -
TepCOHAJIbHBIE Cy0J/n1eH3MOHHBIH 10TOBOP OT

KOMITbIOTEPBI C
JIOCTYTIOM K
cetu HTEpHeT,
MyJIbTUMEUH
bIM IPOEKTOP;
5KpaH,
KOJIOHKHU, BeO-
Kamepa

12.01.2017 Ne Bxx_ITO_123015-
2017. JIunensus OfficeStd 2016
RUS OLP NL Acdmc;

5. AatuBupyc Dr.Web Desktop
Security Suite - JInljeH3MOHHBIN
nmorosop Ne 1080_S0448L o
rpeZi0OCTaB/IeHUH TIPaB Ha
WICII0JIb30BaHue rporpamm s OBM
or 13.07.2026 r.;

6. LibreOffice — CBo60o/1HO



https://xn--b1aew.xn--p1ai/
https://sql-academy.org/ru
https://www.lektorium.tv/medialibrary
https://learn.javascript.ru/
https://intuit.ru/
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No
1/

HaumenoBaHue

ToMelLleHUst

obopymoBaHus
Y TEXHUUYECKUX

[lepeyeHb

Cpe/iCcTB
o0yueHHst

CocTaB KOMIL/IEKTA JIMII€eH3HMOHHOI'O

MMporpaMMHOI o 06ECHEI—IEHHH, B TOM

Y CBOOO/IHO pacrpOCTpaHsIeMOro

Y1C/ie 0TeUeCTBEeHHOTO
TTPOM3BO/ICTBA

pacrnpocTpaHsieMoe MporpaMMHOe
obecrieyeHue;
7. 7-Zip — CBoboAHO
pacripocTpaHsiemMoe TIPOrpaMMHOe
obecrieueHrie 0TeYeCTBEHHOTO
TIPOM3BO/ICTBA;
8. D/IeKTpOHHO-0MOMMoTeUHAast
cuctema «HOpaliT»: JIUlieH3MOHHbIN
pnorosop Ne 7297 ot 04.07.2025
(mogmucka 01.09.2025-31.08.2028)
9. D/1eKTPOHHO-0M0O/TMOTeuHast
cucTemMa «3HaHUYM»:
JIuteH3uoHHBIM 10oroBop Ne 69736¢
ot 17.07.2024 (OcHoBHas
kosnekuus ObC) (roamrcka
01.09.2024-31.08.2027)

335

YuebHasi ayauTopust

JTsI TIPOBeIeHUsT
yueOHBIX 3aHATHU

Pabouee mecTo
Tiperno/iaBare’is
(cton, cTyn);
Mebesb
yueHuJecKas;
J0CKa J1Jist
ITHCbMa MeJIOM;
OaHHepbI;
TpUOYyHa ISl
BBICTYTIJIEHUU;
repCoOHaTbHbIN
KOMITBIOTED;
KOJIOHKHU, Be0-
Kamepa

1. 1C: ITpegripusTue 8 -
CyO/uIieH3MO0HHBIH 10TOBOP OT
02.07.2020 Ne FOC-2020-00731;
2. CripaBOYHO-IIpaBOBasi CUCTEMa
«KoncynbranTIlntoc» - [loroBop ot
17.05.2023 Ne 96-2023/RDD;
3. CK I'apanT-Cepsuc - [JoroBop oT

05.12.2025 Ne JI6030/01/26;
4. MicrosoftOffice -
Cy0J/u1eH3MOHHBIH 10TOBOP OT
12.01.2017 Ne Bxx_ITO_123015-
2017. JIunensus OfficeStd 2016

RUS OLP NL Acdmc;

5. AatuBupyc Dr.Web Desktop

Security Suite - JInljeH3MOHHBIN

nmorosop Ne 1080_S0448L o
NpeloCTaB/IeHUY TIpaB Ha

WICII0JIb30BaHue rporpamm s OBM

or 13.07.2026 r.;
6. LibreOffice — CBo6oHO
pacripocTpaHsieMoe IporpaMMHOe
obecrieyeHue;
7. 7-Zip — CBoboaHO

pacIipocTpaHsiemMoe TIPOrpaMMHOe
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[TepeueHb CocTaB KOMILJIEKTA JINLIEH3MOHHOTO
No HanMeHOBAHME obopymoBaHus 1 cBOOO/IHO pacTpOCTPaHsIeMOTO
1/ Y TEXHUUYECKUX | TIPOrpaMMHOTrO o0ecrieueHusi, B TOM
TOMeLLeHUSs
mn Cpe/CTB YyuC/ie OTeUeCTBEHHOTO
o0yueHust MPOU3BO/ICTBA
obecrieueHre OTeUeCTBEHHOTO
MPOU3BO/ICTBA;
8. D/1eKTpOHHO-0MOMMoTeUHast
cucreMma «HOpaiiT»: JInljeH3MOHHbBIN
porosop Ne 7297 ot 04.07.2025
(moprmumcka 01.09.2025-31.08.2028)
9. D/IeKTpOHHO-0MOMMOTeUHAast
cucTeMa «3HaHUYM»:
JIntieH3uOHHBIHM oroBop Ne 69736¢
ot 17.07.2024 (OcHOBHast
Kostekiyst ObC) (moamnurcka
01.09.2024-31.08.2027)
3 334 [TepcoHasbHbIE 1. 1C: Ilpepnipusitue 8 -
Aypuropust [Jis KOMIIbIOTEPHI C Cy0J/u1eH3MOHHBIH 10TOBOP OT
CaMOCTOSITEJIbHOU JOCTYTIOM K 02.07.2020 Ne FOC-2020-00731;
paboThI cetu HTtepHet, | 2. CripaBO4YHO-IIpaBOBasi CUCTEMA
00yuaroImxcs KoMIibtoTepHble | «KoHcymbTanTILtoc» - [JoroBop oT

CTOJIBI, CTYJ/IbSI

17.05.2023 Ne 96-2023/RDD;
3. CK I'apanT-Cepsuc - [JoroBop oT
05.12.2025 Ne J16030/01/26;

4. MicrosoftOffice -
CyOJTUIIeH3UOHHBIH 10T0BOP OT
12.01.2017 Ne Bxx_IT1O_123015-
2017. JIunensus OfficeStd 2016

RUS OLP NL Acdmc;

5. AutuBupyc Dr.Web Desktop
Security Suite - JIMlleH3MOHHBIN
morosop Ne 1080_S0448L o
TIpe/[0CTaB/IeHUH TpaB Ha
WCII0/Ib30BaHue rporpamm i OBM

or 13.07.2026 r.;

6. LibreOffice — CBo6oaHO
pacrnpocTpaHsieMoe MporpaMMHOe
obecrieuexue;

7. 7-Zip — CBoboaHO
pacripocTpaHsieMoe MporpaMMHOe
obecrieueHre 0TeYeCTBEHHOT O
TIPOKM3BO/ICTBA;

8. DneKTpoHHO-0Mb/IMoTeuHast

cucreMma «HOpaiiT»: JInijeH3MOHHbBIN
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[TepeueHb CocTaB KOMIUIEKTA JIMLIEH3UOHHOT O
No 060 OBaHUA Y CBOOOTHO PacCIipoCTpaHsIeMOro
HaumenoBaHue PYA AAHO pacripocTp
i/ Y TEXHUUYECKUX | TIPOrpaMMHOTrO o0ecrieueHusi, B TOM
MOMeILeHHs
i Cpe/CTB ylCJ/ie OTeUeCTBeHHOr 0
o0yueHHst TMPOU3BO/ICTBA

norosop Ne 7297 ot 04.07.2025
(mogmumcka 01.09.2025-31.08.2028)
9. D/1IeKTpOHHO-0MOMMOoTeUHAast
cucTeMa «3HaHUYM»:
JInteH3uoHHBIN 10roBop Ne 697306C
ot 17.07.2024 (OcHOBHas
kostekiys ObC) (moamurcka
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

21-26

®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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