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1. Ilesb ocBOeHMS IMCUMILIMHBI (MO/LYJIs1)
Ilenbto OCBOCHMS IUCHUIUIMHBI (MOAyJs) «VIHHOBallMOHHBIE METOABI B
yopaBieHUn» sBiseTcs (GOpMHUpOBaHHWE Y OOYYaIOIMIMXCS  KOMIICTEHIIUH,

06CCHC‘II/IBaI-OHII/IX CITOCOOHOCTh K MCIIOJB30BAHUIO TEXHOJIOTHI HCKYCCTBCHHOTI'O
HHTCJIJICKTA B HpO(bCCCPIOH&JIBHOfI JACATCIIBHOCTH.

2. MecTo IMCcHMILTHHBI (MOYJISI) B CTPYKTYpe 00pa30oBaTe/ibHOM MPOrpaMMbl

BBICHICT O Oﬁpa3OBaHI/IH — IIporpamMmmbl ﬁaKaJ'laBpI/IaTa

JucuumiinHa  (MOJYJIb)

«THHOBaIIMOHHBIE

MCTOZbI B  YIIPABJICHHUUN»

OTHOCHUTCS K 00s13aTenbHOM yacTu bioka 1 «Jluciunaunel (MOayn)».
JIns oCBOEHUS JMaHHOW IUCHMIUIMHBI (MOJYJISI) HEOOXOIMMBI PE3yJbTaThl

oOyueHus,

IIOJIYUYCHHBIC B

«IudpoBas 5IKOHOMHKAY.
[lepeuenp nmocnenyOMMUX AUCHUILIMH (MOIYJIEN) U MPAKTUK, HAJISI KOTOPBIX

HEOOXOJUMBI PE3yNbTaThl OOYYECHHS, TOJyYCHHbIE B JAaHHOW JIUCHUILINHE

(monyne): «Teopust anropuTMoBy, «YueOHas MpakTUKa (MPOEKTHAs MPAKTUKA)».

MPEAIIECTBYIOMINX

JTUCHUIUIMHAX — (MOJIYIISX):

3. IlepeyeHb MIIAHNPYEMbIX Pe3yJIbTAaTOB 00y4eHHS M0 JUCHUILIHHE
(M0yJ110), COOTHECEHHBIX C YCTAHOBJICHHBIMH B 00pa30BaTeILHOM
nporpamMMe BbiclIero 00pa3oBaHus — MporpaMMe GaKajaBpuara
HHIUKATOPAMH JTO0CTUKEHUS] KOMIIETEHIIUIi

Koo n
Kon u HAaUMEHOBAHUE [imanupyemsble pe3ysibTaThbl
HAaUMEHOBaHUE WHUKATOpa 0Oy4eHHUS TI0 TUCITUTUTHHE
KOMITETEHIIUU JOCTHKECHUS (MomyJIHO)
KOMITETEHIIUU

T1K-3. Criocoben HIIK 3.1 - 3HaTh: CTaHAApPTHBIE METOJIbI
TPUMEHSTH [Ipumenser Kpunrtorpaduu; OCHOBHBIE
COBPEMEHHBIE COBPEMEHHbIE HaTpaBICHUS pa3BUTHS
METO/IbI METOBI U (POBBIX (MHAHCOBBIX
UCCIIEIOBAHMS U UCCJIeIOBAaHUS U WHCTPYMCHTOB, a TaK)K€ METOIbI
MOJIETIMPOBAHMS MOJICJIUPOBAHUS C ux pa3zpaboTKu
NPOEKTa C UCIIOJIb30BaHUEM - YMeTh: BBIOMpATh METOJIUKY
UCTIOJb30BaHUEM UH(OPMAITMOHHBIX UCTIOJIb30BAaHUSI KPHUNTOBAIIOT B
MH(OPMAITMOHHBIX TE€XHOJIOTUI COOTBETCTBUU  C 00J1aCThIO
TEXHOJIOTUI U JNESATENBHOCTH
COOTBETCTBYHOLLIMX - Bnanets: pa3zpaboTkoii METOIOB
TPOTPaMMHBIX OIICHKM JWHAMHKH ¥ PHCKOB
KOMILIEKCOB KPUTITOBAJTIOT

NIIK 3.2 Haxogut - 3HaTh: TEOPHUIO HCCIEAOBAHUS

COOTBETCTBYIOIIIHE onepauuii; OCHOBBI




IIPOTPaMMHBIE
KOMIUIEKCHI IS
peanuzanuu
KOHKPETHOTO
IIPOEKTA

UH()OPMAITMOHHBIX  TEXHOJIOTHMA
MOJICITUPOBAHUS MPOIECCOB

- YMeTh: aHaJIM3UPOBATh
pe3yJabTaThl  TEXHOJOTHYECKHUX
UCCIIEIOBAaHUM B paMKaX MPOeKTa
U pazpabaThiBaTh MEPONPUITHUS
110 ONTUMHU3AIUH TTPOIIECCOB

- Bmanets: HaBBIKaMH
IIOCTAaHOBKH 3a1a4 Ha
TEXHOJOTHYECKUE MCCIIEIOBAHUS
B paMKax  HHHOBAI[MOHHOTO

MPOCKTA; HaBBIKAMH
UCIIOJIb30BaHUs
UH(OPMAITMOHHBIX  TEXHOJIOTHMA
MOJEIUPOBAHUS

TCXHOJIOTHYCCKHX ITPOLCCCOB




[1K-4. Cniocoben
pa3pabaThiBaTh
NIPEIOKCHHSI 10
PUOOPETEHUIO U
IpoIaXke
TEXHOJIOTHYECKH X,
MIPOTYKTOBBIX U
MIPOYNX
WHTEJUICKTYJIbHBIX
aKTHUBOB,
OCYIIIECTBIISITh
3aKa3 U KOHTPOJIb
BBITIOJIHEHUS
IPOrpaMMBbI
IIPOEKTOB T10
CO3/IaHUIO,
Pa3BUTHIO, BEIBOJIY
Ha PBIHOK U
Ipojaxam
WHHOBAITMOHHBIX
MIPOTYKTOB

HIIK 4.1
OneHuUBaeT
COBPEMCHHBIC
IPOrPaMMBI U
IIPOCKTHI 110
CO3JaHHIO,
Pa3BUTHIO U BBIBOTY
Ha PBHIHOK
MHHOBAIIMOHHBIX
MIPOTYKTOB

- 3Hatb: UHPPACTPYKTYPY
MHHOBAIIMOHHOM JIESTEIbHOCTH;

MaKpPOIKOHOMHUYECKHE MPOOTIEMBI
COBPEMEHHOM SKOHOMUKH U
00OCHOBBIBATH IYTH UX PEIICHUS
C MO3UINI MHHOBAIIMOHHOTO
Pa3BUTHUS; OCHOBBI
(duHaHCHPOBaHUS
WHHOBAITMOHHBIX IPOCKTOB

- YMeThb: yMETh BBITIOJHSATH
TEXHUKO-D)KOHOMHYECKUE
pacdeThl COCTOSTHUS
NPENPUATHA, aHATU3UPOBATH U
IIPOTHO3UPOBATH UX Pa3BUTHS,
IIPOBOJIUTH CPABHUTEIIEHYFO
OIICHKY BapHAHTOB peaTH3aIiu
WHHOBAIUH; CIDIAHUPOBATh
HEOOXOIUMBIN SKCIIEPUMEHT,
UCIIOJIb30BaTh CPEJICTBA
aBTOMATH3aIMH TIPH
MIPOSKTUPOBAHKUH U TIOJITOTOBKE
IIPOU3BOACTBA Braners:
CIOCOOHOCTSIMU HAXOJIUTh
OpTraHU3aI[MOHHO-
yIPaBICHUYCCKHUE PEIICHHUS,
CIIOCOOHOCTBIO OPTaHU30BATh
paboTy ucnoJIHUTENEeH, padoTaTh
B KOJUICKTHUBE, IPUHUMATh
peIIICHUS B HECTaHIAPTHBIX
CUTYaIHIX

HIIK 4.2
IIpennaraer
CITOCOOBI 1 METOBI
pUOOPETEHUS U
IIPOJTAKH
TEXHOJIOTUYECKHUX,
IIPOYKTOBBIX U
WHTEJUICKTYaTbHBIX
aKTHBOB

-3HaTh: cCI0COOBI MPUOOPETEHUS
Y TIPOJIAXKH TEXHOJIOTHUECKHUX,
OPOAYKTOBBIX U MPOUUX
UHTEJUIEKTYaJIbHBIX aKTHBOB,;
cneun(UKy BHITOTHEHHS
IPOTPaMMBI TIPOEKTOB 110
CO3JIaHUIO, Pa3BUTHIO, BEIBOTY Ha
PBIHOK H TIPOAaKaM
WHHOBAITMOHHBIX MPOYKTOB

- YMETh: OCYLIECTBIISITh 3aKa3 U
KOHTPOJIb BBITIOJTHEHHUS
IpOTrpamMMbl IIPOEKTOB 110
CO3JIaHUIO, Pa3BUTHIO, BEIBOTY Ha
PBIHOK M MTPOAAKaM




MHHOBAIIMOHHBIX MPOIYKTOB
- Bianets: HaBbIKAMU KOHTPOJIS
3a peanu3alel MTHHOBAIMOHHOM
JIESITCIbHOCTH KOMITAaHUH

4. CTpyKTypa " coepKaHue TUCHUUIIIHUHBI (MOYJIA)
4.1. CTpyKTypa IUCUMUIUIUHBI (MOTYJIS)

4.1.1. ObbeM mucUMIUIMHBI (MOIYJS]) M BUABI Y4EOHOW padOTHI IO
O4YHOI hopMe 00YUCHUS:

Cemectp
. Bcero
Bug yueOHo# paboThI 4ACOB Ne 3
9JacoB

KonTakTHas pabota (Bcero): 68 68
B Tom uucne:
Jlextum (JI) 34 34
[TpakTueckue 3auarus (11p) 34 34
JlabopaTopnas paborta (J1a0) - -
CamocrositenbHas padota ooydatomuxcs (CP) 40 40
[IpomexxyTouHas ®dopma
aTTecTaIms IIPOMEKYTOUHOM (3a) (3a)

aTTeCTaIuu

KonnuecTBo yacos
OO01mast Tpy10€MKOCTh Yacer 108 108
JTUCITUTITUHBI (MOTYJIs) 3a4eTHBIE €IUHULIBI 3 3

4.1.2. ObbeM mUCHMIUIMHBI (MOIYJSI) W BUABI Y4eOHOU pabOTHI MO
3a04HOM (hopMe 00yUeHMS:

Kypc
. Bcero
Bun yaeOHo# paboThI HACOB Ne D
JacoB
KonrtakTHas padota (Bcero): 12 12
B Tom uucre: 6 6
Jlexuunu (JI)
[Tpaxtuueckue 3austus (I1p) 6 6
Jlaboparopnas padora (J1a0) - -
CamocTtostenbHas padota ooydaroniuxcs (CP) 92 92
[Tpomexyrounas dopma
aTTecTalus IPOMEXKYTOUHOU (3a) (3a)
arTecTanuu
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KonmuecTBo yacos 4 4
OO6mas Tpy10€eMKOCTh Yacel 108 108
JTUCHUTUIMHBI (MOTYJISI) 3aueTHBIE €IMHHUIIBI 3 3
4.2. ConeprkaHue TUCITUTUIMHBI (MOTYIIS):
4.2.1. CopepxaHue IUCHUIUIMHBI (MOIYJs) 1O OYHOH (opme
oOy4eHMUS:
Kox KomunuecTtBo
KOMIIETCHI] 4acoB,
MM, KO/ | BBIICICMBIX HA | 1.
WHIUKATOp | KOHTAKTHYIO
HaunmenoBanue BO
a pabory, Buget CP | KonTpois
pasjena, TeMbl 4aco
JIOCTHIKEHHU 10 BUAaM s CP
o y4eOHBIX 3aHSATUN
KOMIIETEH
Y | Ip | J1a6
15071
Tema 1. BBenenue I1K-3
B uckyccreennsiii | (MITK-3.1,
WHTEJUIEKT U HIIK-3.2) IToaroroBka
OCHOBHBIE€ METOJIBI I1K-4 K YCTHOMY | YCTHBIM
MAIIIMHHOTO (UIIK-4.1, | 2 2 3 ompocy, o1poc,
0o0yueHus s HNIIK-4.2) MMOATOTOBKA | JIOKJIAJ
paboThI ¢ IoKJ1aga
TaOINIHBIMU
JAHHBIMHA
IK-3 IToaroroBka
Tema 2. OcuoBnble | (MTIK-3.1, < ﬂCTHOM CTHEL
3amaum cuctem | UIIK-3.2) 4 4 3 gH oc Y };n oc
HCKYCCTBEHHOTO I1K-4 o FI())TO}];’Ka OII()JIa’
WHTEJUIEKTa (UIIK-4.1, I([)Kna a a .
WTIK-4.2) AOKITAA
I1K- 5
Tema 3. 3 YCTHBIN
(UIIK-3.1, [TogroroBka| ompoc,
Knaccuduxanus
A TIDHMEDE HNIIK-3.2) K YCTHOMY |T€CTHPOBA
PHMED I1K-4 4 4 3 ompocy, HUE,
anroputMa K-
. (UIIK-4.1, MOATOTOBKA | JOKJIag
Omxaimmax NIIK-4.2) IOKJIaJa | TUIIOBBIE
coceneit (kNN) '
3ajaHusA
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Kon KomuuecTtBo
KOMITETEHII 4acoB,
MM, KO/ | BBIICIIEMBIX HA | 1.
UHIUKATOp | KOHTAKTHYIO
HaumenoBanue BO
a pabory, Buget CP | KonTpois
pazzena, TeMbl 4aco
JIOCTUKEHU 0 BUJaM s CP
o Y4eOHBIX 3aHSATUN
KOMITCTCH
Mo | mp | J1ac
U
I1K-3 [ToaroroBka
HIIK-3.1, CTHO .
Tewma 4. ( i YOTHOMY YCTHBIN
HIIK-3.2) OIpocy,
Perpeccus o11poc,
MeTtpuku onleHKH ITK-4 rectupopan TECTUPOBA
(UIIK-4.1, 10,
perpeccuu: MSE, 4 4 3 HUE,
WNIIK-4.2) BBITIOJTHEHH
MAE, R2 — JIOKJIaT
0 THUITOBBIX
K03 puIeHT . | THIOBBIE
CTCPMHUHAITIH SWIAHI - arms
o MOATOTOBKA
JOKJIa/1a
Tewma 5. [1K-3
Knacrepuzamms | (UI1K-3.1, [ToaroroBka
k-means, k- HNIIK-3.2) K YCTHOMY | YCTHBIU
means++, I1K-4 omnpocy, o1mpoc,
DBSCAN, (UTIK-4.1, | 2 2 3 | TecTUpOBaH | TECTUPOBA
arinomeparuBHas | UI1K-4.2) 171008 HUE,
KJIacTepHu3aIus MOATOTOBKA | JIOKJIA]
MeTpukur OLlEHKH JOoKJIaaa
KJIaCTEepHU3allun
[1K-3 [ToaroroBka
Tema 6. (UTIK-3.1, K YCTHOMY —
AJTOPUTMBEI, HNIIK-3.2) orpocy, };n oc
OCHOBAHHBIE HA I1K-4 4 4 3 | BbUIOMHEHH OII:Ha ’
MIPUMEHEHUU (UIIK-4.1, 10 THIIOBBIX | ' A
. | TUTIOBBIE
peraronmx NIIK-4.2) 3aJIaHu’
3aJlaHus
JIEPEBBEB. MOATOTOBKA
JIOKJIa/1a
Tema 7. Meton IK-3
OTIOPHBIX (UIIK-3.1,
BEKTOPOB. HNIIK-3.2) [Toaroroeka
IIpsamas n I1K-4 K YCTHOMY | YCTHBIU
obpartHas 3anava. | (UI1K-4.1, | 4 4 3 oTIpocy, ompoc,
Onpenenenue NIIK-4.2) IMOJITOTOBKA | JIOKJIaJ
OTIOPHBIX J0K1aia
BEKTOPOB.
Sl nepHbIv TPIOK.
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Kon KomuuecTtBo
KOMITETCHI] 4acoB,
MM, KO/ | BBIICIIEMBIX HA | 1.
WHIUKATOp | KOHTAKTHYIO
HanmeHnoBanue BO
a pabory, Buget CP | KonTpois
pasjena, TeMbl 4aco
TOCTHKEHU 10 BUJIaM s CP
o Y4eOHBIX 3aHSATUN
KOMIIETEH
o | Tp | J1a6
1701
I1K-3 IToaroroBka
(UTIK-3.1, K YCTHOMY —
HIIK-3.2) OIpocy, };H oc
Tema 8. I1K-4 BBITIOJTHCHU TCCTE 0,Ba
HausHrb1i (UIIK-4.1, 5 2 3 FO TUIIOBBIX HHE
OaliecoBCKUH WNIIK-4.2) 3aJaHui OKH;
KJ1accu(UKaTOP TECTUPOBAH A A
THIIOBBIC
10,
3aTaHUS
ITOATOTOBKA
JTOKJIa1a
I1K-3 IToaroroska
HIIK-3.1, K YCTHOM .
Tema 9. MeToasl ( Y y YCTHBIN
Oe3rpagueHTHON WIIK-3.2) onpocy; ompoc
ONTUMU3AIINH: IK-4 TECTUPOBAH | 1o oy O’Ba
SVITSAT: 1 (TTK-4.1, o, P
CIIy4ailHbII MOUCK, 2 2 3 HUE,
R HNIIK-4.2) BBITIOJTHCHH
hill climb, oTxwur, JIOKJ1a]1
. 10 TUTIOBBIX
TCHETUYCCKUI . | THIIOBBIC
3aTaHUI
aNTOPHUTM 3aIaHUs
MOATOTOBKA
JOKJIaaa
Tema 10. [1K-3 [ToaroroBka
Cucrembl (UTIK-3.1, K YCTHOMY
ri1y00KOTo NIIK-3.2) orpocy,
oOy4eHHUsl. [1K-4 TECTHUPOBAH
Hetiponnsie cetn | (UI1K-4.1, 10,
Pabora c UIIK-4.2) | 2 2 3 | BBINIOJIHEHU
1300paKeHUSIMU 10 THIIOBBIX
C IMOMOUIBIO 3aJlaHu M
HEHUPOHHBIX MOATOTOBKA
cereri OOpaboTKa JOKJIa1a
TEKCTOB
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Kon KomuuecTtBo
KOMITETEHII 4acoB,
MM, KO/ | BBIICIIEMBIX HA | 1.
UHIUKATOp | KOHTAKTHYIO
HaumenoBanue BO
a pabory, Buget CP | KonTpois
pasjena, TeMbl 4aco
JIOCTUKEHU 10 BUJIaM s CP
o Y4eOHBIX 3aHSATUN
KOMIETEHI | Mp | JTa6
U
Tema 11. I1K-3 [ToaroroBka
Obyuenue ¢ (UTIK-3.1, K YCTHOMY
noakperuiennem | MITK-3.2) oTIpocy,
IToHsTua arenra, [1K-4 TECTUPOBAH
Cpenpl, (UIIK-4.1, HI0,
COCTOSIHUS, UIIK-4.2) BBITIOJTHEHU
JNEUCTBUM U 10 TUIOBBIX
Harpasl. 3aJlaHui
OyHKIUA MHOATrOTOBKA
LIEHHOCTH JOKJIaa
COCTOSTHUSA
(Value function) 5 5 3
1 QyHKIUS
KauyecTBa
neiicteus (Q-
funtion).
OnruMuzanus
CTpaTeruu
IOMOIIIBIO
MaKCUMU3aIUN
byHKIII
[IEHHOCTHU U
KauecTBa. Q-
oOyueHue.
Tema 12. [1K-3 Iloaroroska
['myGokoe (UIIK-3.1, K YCTHOMY
o0y4eHue ¢ WTIK-3.2) OIpocy,
MOJAKPETIIIEHUEM I1K-4 TECTUPOBAH
Deep Q- (UIIK-4.1, UIo,
Networks, Actor- | 1IIK-4.2) 9 5 7 | BPITOTHEHH
critic s 10 THIIOBBIX
YPOBHS 3aJlaHuH
SKCIEPTHBIN: MOATOTOBKA
REINFORCE, JIOKJIaaa
A2C, PPO,
DDPG
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Kon KomuuecTtBo
KOMITETEHII 4acoB,
MM, KO/ | BBIICIIEMBIX HA | 1.
UHIUKATOp | KOHTAKTHYIO
HaumenoBanue BO
a pabory, Buget CP | KonTpois
pasjena, TeMbl 4aco
JIOCTUKEHU 10 BUJIaM 5 CP
o Y4eOHBIX 3aHSATUN
KOMIIETEH
Moo | mp | J1a6
U
BCEI'O HACOB
108 34 | 34 - 40

Tema 1. BBeneHne B HMCKYCCTBEHHBIM HMHTEIJIEKT M OCHOBHBIE METOJbI
MAaIIMHHOTO 00y4YeHus AJisi pabOThl C TAOIMYHBIMU JaHHBIMU.— 7 4.

Jlekuuu — 2 4. Copnepxanue: Ilonsatue wundopmanuu. Ilonarue wu
KJacCU(pUKaLUs  HUCKYCCTBEHHOro  MHTe/ulekTa. Ponp  umHbopManuum U
MH()OPMAIIMOHHBIX TEXHOJOTUA B Pa3BUTHUH COBPEMEHHOTO HH()OPMALMOHHOTO
obOmectBa. locymapcTBeHHas  mnonuTuka B uHGOpManMOHHOM  cdepe.
NudopmanmonHas 6e301acHOCTb.

[Ipaktrueckue padoOThI — 2 4.

Tema 2. OCHOBHBIE 3a]1a4l CUCTEM UCKYCCTBEHHOTO MHTEIEKTa.— 11 4.

Jlexuun — 4 4. Cogepxanue: Knaccudukanus, knactepusanus, perpeccus.
Tunsl MalIMHHOTO O0YYEHUS

[Tpaktrueckue paboThl —4 .

Tema 3. Knaccudukanus Ha mpumepe anroputMma k-Ommkaimux cocenei
(KNN) — 11 4.

Jlexuuu — 4 4. Copeprkanue: OnioHanbHO: BeICTpBIN MOMCK OIMKaAUITIX
cocezieil. MeTpuKu OLIEHKHU Kiaccuukaiuu: nojHora, Tounocts, F1, ROC, AUC.
Banmumanmonnass u  TectoBas  BbIOOpKa. Kpocc-ammpanusa. Pabora ¢
KaTerOpHUaIbHBIMU TIPU3HAKAMH.

[IpakTuueckue paboTbl — 4 U.

Tema 4. Perpeccus. Metpuku ouenku perpeccun: MSE, MAE, R2 —
kod(urmenT nerepmunanuu. — 11 4.
Jlekuiumu — 4 u. Copxepxanue: JIuHeiHass perpeccusi, MOJIUHOMHUATIbHAS

perpeccus. llepeoOyuenue u perynspusamnus, rpebneBas perpeccusi, LASSO,
Elastic Net.

[Tpaktruueckue paboThl — 4 4.

Tema 5. Knacrepuzanus k-means, k-means++, DBSCAN, arnomeparuBHast
KJIacTepu3aiusi MeTpuKku OleHKH KJIacTepu3aluu — 7 9.

Jlekiuu — 2 4. Cogmepxkanue: Kractepuzamusi: nporecc T'pYNIUPOBKU
00BEKTOB JaHHBIX IO cXOJACTBY. Kiactep: rpynmna oO0bEKTOB, CXO0XKHUX IO CBOUM
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XapakTepucTukaM. MeTpHuka pacCTOSHHUSA: (PYHKLIMS, U3MEPSIOUias pacCTOSHUE
MEXy 0ObEKTaMH JJaHHBIX.
[TpakTrueckue paboOThI — 2 .

Tema 6. AIropuT™Mbl, OCHOBaHHbBIE HA IPUMEHEHUHU PEIIAIOIINX I€PEBbEB —
11 4.
Jlekuunu — 4 u. Copepxanue: Kpurtepun pazduenust ysznos: IlomynspHbie
kputepuu: uHpopmannonusidi npupoct (Information Gain), xpurepuit J>kunu
(Gini impurity), sutponus (Entropy). Metoas! npenoTBpaiieHus nepeooyyeHus:
Metoasl: obpe3ka (pruning), OrpaHW4YeHHs] TIYOMHBI JepeBa, MUHUMAIbHOE
YUCJIO HAOMIOAEHUN B y3Jie. AJTOPUTMBI IOCTPOEHUS AepeBbeB pemieHuit: 1D3,
C4.5, CART - camble pacrnpocTpaHeHHbIe airoputmel. OO6paboTka
MPOMYIIEHHBIX JaHHBIX: MeETOIpl: yAalieHne HaOMIONeHUH C TMPOIYCKaMH,
3aMl0JIHEHHE MPOIYCKOB CPEIHUM 3HAUEHHUEM, CO3/aHUE OTHEIBHOIO y3ia s
OPONYIIEHHBIX TaHHBIX.

[TpakTrueckue padboThl — 4 .

Tema 7. Meton onopHbIx BekTOopoB. [Ipsimas u o6parnas 3amgada. OnpeneneHue
OTIOPHBIX BEKTOPOB. AaepHsliii Tprok — 11 4.

Jlekuun — 4 4. Copepxkanue: Bpegenue B SVM: OnucaHue OCHOBHBIX
MPUHIMIIOB HW uaen wmerona. Ilpenmmymectsa SVM: Bbicokas TOYHOCTB,
YCTOMYMBOCTh K TMEPEOOYyUYEHHUIO0, BO3MOXXHOCTH PaOOThl C BBICOKOPAa3MEPHBIMU
JAHHBIMH, CIIOCOOHOCTh 00pa0aThIBaTh HEJIWHEWHbIC TPaHUIBl pPa3JeICHUSI.
Henocrarku SVM: CrnoxHOCTh BBIOOpa MapaMeTpoB siipa W PEryJsipU3aluu,
MeJJIeHHOe oOydeHue s Oonbliux HaOopoB naHHbIX. [Ipsmas u oOpatHas
3ajayva: [Ipamas 3amaua SVM: Halitu onTuManbHyl0 pasgeisionyro
TUIEPIUVIOCKOCTh B MPOCTPAHCTBE MPU3HAKOB, KOTOPAsi MAKCUMAIIBHO pPa3aeisieT
kimacchl gaHHblXx. OOpartHas 3amada SVM: Haiitu ¢dyskumio siapa, KoTtopas
npeoOpa3yeT UCXOJHBIE JaHHBbIE B 0OJiee BBHICOKOPA3MEPHOE MPOCTPAHCTBO, TIE
KJIACChl MOKHO Pa3eNuTh JIMHEHHO. OnpeeneHne OnopHbIX BEKTOPOB: OnopHbIe
BEKTOpBI: TOUYKU JAHHBIX, KOTOPBIE HAXOJATCA OJMXKE BCEro K paslelsioiien
TUIEPIIOCKOCTH.

[IpakTuueckue paboThl — 4 .

Tema 8. HauBHblli OaliecoBckuit kinaccudukarop.— 7 4.

Jlekuun — 2 4. Copepxkanue: Bpenenue B Hausoblii baliecoBckuit
Knaccuduxarop: Onucanne OCHOBHBIX MPHUHIIMIIOB W WU ajlroputrMa. Teopema
barieca: IlonsATHE YCIOBHOM BEpPOATHOCTH. METOABI OLEHKU pPacClpeaciICHUs
npusHakoB. EM-anroputM Ha  mpumepe  cMecu  rayccuadH.  Mertonsl
Oe3rpaaueHTHOW oOnTUMH3anuu: ciaydaiseiid  mouck, hill  climb, omxur,
T€HETUYECKUH aJITOPUTM.

[TpakTrueckue paboThI — 2 .

Tema 9. Metoapl Oe3rpaJueHTHONW ONTUMU3ALMU: CIy4alHbIN mouck, hill
climb, oTkHT, TEHETHYECKUI aNTOPUTM — 7 4.
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Jlekuu — 2 4. Coaepxanue: Caydaiasiidi mouck. Hill climbing (moxbsem B
ropy). Omxur (simulated annealing): MeTon, BIOXHOBJICHHBIH (QHU3UUCCKUM
MPOIIECCOM OTXKHUra. ['€HeTHUeCKHil anropuTM: BIOXHOBJIEH HBOJIOIUOHHBIM
npoueccoM. [IpoctpanctBo noucka. llenesas ¢ynkuus. ['moGanbHbI ONTUMYM.
JlokanbHbil onTumMyM. CilydailHbIE TTIOMCKH.

[IpakTuueckue paboThl — 2 4.

Tema 10. Cuctemsr Tirybokoro oOyuenus. Heliponneie cetm Pabota c
M300paXEHUSIMH C MIOMOIIBI0 HEHPOHHBIX ceTeit OOpadoTKa TEKCTOB — 7 H.

Jlexunn — 2 4. Conepxanue: [loHsATHE MCKYCCTBEHHBIX HEHPOHHBIX CETEM
(MHC). ApxutekTypa HEHPOHHBIX CETEH: CIIOU, HEMPOHBI, PYHKIIMH aKTUBAIIUH.

[Tpomecc oOyueHuss HEHPOHHOW CEeTH: MpsmMoe pacmpocTpanenue (forward
pass), oopatHoe pacnpocTtpaneHue (backpropagation), rpaireHTHBIN ciyck. Turbl
apXUTEKTyp: cBepTouHble HelpoHHbIE ceTH (CNN), peKyppeHTHbIE HEUPOHHBIE
cetu (RNN), pekypcuBuble HelpoHHsie cetd (RNN), aBTO’HKOAEHI,
reHepaTUBHO-cocTs3aTeabHbIe ceT (GAN).

[IpakTuueckue paboThl — 2 .

Tema 11. OOyuenue ¢ nojakperienueM [loHsATHS areHTa, Cpejibl, COCTOSHUS,
nevictBuii u Harpagpl. PyHknus nenHoctu coctosuus (Value function) u
dyHKIHMs KayecTBa AecTBus (Q- funtion). ONTUMU3ANKS CTPATETHUH C IIOMOIIBIO
MaKCUMU3aLMK QYHKIUI EHHOCTH U KadecTBa. Q-o0yuenue — 7 4.

Jlekiuu — 2 4. Conepxkanue: AreHt. CocrosiHue: wuHpOpMaIus,
ONKCHIBAIONIAsl TEKyIee TIOJOXKEeHHe areHTa B cpexae. JleiicTBue: omeparus,
BEITIOJTHSIEMAsl areHTOM B TEKyIIeM cocTosHuu. Harpaga. OyHKIMHM EHHOCTH |
kadecTBa: DyHkiusa neHHoctu coctosiHua (Value function, V(s)): oueHuBaer
cocTosiHue S ¢ ToYkH 3peHus areHra. SARSA (State-Action-Reward-State-Action):
B orinune ot Q-o0yuenus, SARSA. Deep Q-learning: ucnonb3yer HeHpOHHBIC
cetu aus annpokcuMaiun Q-¢yukiuu. Double Q-learning.

[IpakTuueckue paboThl — 2 .

Tema 12. I'mybokoe o0yuenue ¢ moaxpemicauem Deep Q-Networks, Actor-
critic lns yposus sxcnieptbiit: REINFORCE, A2C, PPO, DDPG — 11 u.

Jlektmu — 2 4. Conepxkanue: 1. Deep Q-Networks (DQN). HMues: DQN.
KiroueBsie TexHogoruu. OnpIT pemieit namsatu. [lenesbie cetn. Actor-Critic (AC).
REINFORCE: ocHOBaH Ha IpalM€HTHOM CIIyCKE€ M HCHOJIb3YET OLEHKY Harpabl
s oonosyienus noiutuku. A2C (Advantage Actor-Critic). PPO (Proximal Policy
Optimization). DDPG (Deep Deterministic Policy Gradient).

[IpakTuueckue paboThl — 2 4.
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4.2.2. ConepxaHue AUCHMUILIMHBI (MOIYJIsA) IO 3a04HON (hopmMe 00yUeHUS:

Kox KomunuecTBo
KOMIIETECHI] 4acoB,
WH, KO | BBIACIACMBIX HA |y
arTo OHTA
HamMeropauue | 2 RaTop ) KOHTAKTHYIO BO
a paborty, Buaet CP | Kontpons
pazjeina, TeMbl 4aco
JIOCTHIKEHHU 10 BUJIaM s CP
o Y4eOHBIX 3aHSATUN
KOMIIETEH
Y| Mp | J1a6
15071
Tema 1. BBenenue I1K-3
B uckyccreennsiii | (MIK-3.1,
WHTEJUIEKT U HIIK-3.2) IToaroroBka
OCHOBHBIE€ METOJIBI I1IK-4 K YCTHOMY | YCTHBIM
MAIIIMHHOT'O (UIIK-4.1, | 1 2 - 8 Ompocy, o1poc,
o0yueHust s NIIK-4.2) MMOATOTOBKA | JOKIAJ
paboThI ¢ oKJIaza
TaOJIMYHBEIMU
JTAaHHBIMHU
IK-3 IloaroroBka
Tema 2. OcuoBnble | (MTIK-3.1, « HCTHOM CTHLL
3agaum cuctem | UIIK-3.2) i i i 3 g]n oc y };H oc
HCKYCCTBEHHOTO [1K-4 1o rlz) TO}];,Ka OII:JIa,
WHTEJUIEKTa (UIIK-4.1, Al a a
VITIK-4.2) JIOKJIa1a
Tena 3. IK-3 YCTHBIN
(UIIK-3.1, [ToxroroBka| ompoc,
Knaccuduxanus
NIIK-3.2) K YCTHOMY |TE€CTHpPOBa
fia IPUMEDE TTK-4 12| -] 8| on
pocy, HHE,
anroputrma k-
. (UIIK-4.1, MOATOTOBKA | JOKJIAa
Omxa X NIIK-4.2) IOKJIaJa | TUIIOBBIE
coceaeit (kNN) '
3alaHusA
[1K-3 IToaroroBka
Tema 4. (MIIK-3.1, K ycTHOMY YCTHBIN
NIIK-3.2) orpocy,
Perpeccus oI1poc,
MeTpuKu OICHKHU TK-4 TecTHpoBan TECTUPOBA
PHIKH Ol (UITTK-4.1, wo, P
perpeccuun: MSE, 1 2 = 8 HUE,
HNIIK-4.2) BBITIOJTHCHH
MAE, R2 — JIOKJ1a1a
IO TUIOBBIX
koddpureHT . | TUIOBBIE
CTEPMUHALINH 3ajlatiinm 3aJaHus
A MOATOTOBKA
JIOKJIaaa
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Kon KomuuecTtBo
KOMITETEHII 4acoB,
MM, KO/ | BBIICIIEMBIX HA | 1.
UHIUKATOp | KOHTAKTHYIO
HaumenoBanue BO
a pabory, Buget CP | KonTpois
pasnena, TeMbl 4aco
TOCTHKECHU 0 BUJaM s CP
o Y4eOHBIX 3aHSATUN
KOMITCTCH
Mo | mp | J1ac
U
Tewma 5. I1K-3
Knacrepuzamus | (UI1K-3.1, [ToaroroBka
k-means, k- HIIK-3.2) K YCTHOMY | YCTHBIN
means++, I1K-4 Ompocy, o1poc,
DBSCAN, (UIIK-4.1, | - - - 8 | TeCTUpOBAH |TECTUPOBA
ariaomeparuBHas | UI1K-4.2) 10, HUE,
KJIacTepu3alus MOJATOTOBKA | JIOKJIA]]
MeTpuku orieHKH J0KJ1a/1a
KJIACTEePHU3aIIUN
ITK-3 [ToaroroBka
Tewma 6. (UTIK-3.1, K YCTHOMY .
YCTHBIN
ANTOPUTMBEI, NIIK-3.2) OTpocCy,
ompoc,
OCHOBAHHBIE HA I1K-4 i i i g | BbIIOJHCHH oKIA
IIPUMEHEHUHN (UIIK-4.1, 10 THIIOBBIX | ' A
. | TUTIOBBIC
peliaronmx HNIIK-4.2) 3alaHui
3aJIaHuS
JIEPEBHEB. MOJATOTOBKA
JI0KJ1a/1a
Tema 7. Meton I1K-3
OTIOPHBIX (UIIK-3.1,
BEKTOPOB. HIIK-3.2) [Toaroroska
[Ipsamas n I1K-4 K YCTHOMY | YCTHBIU
oOpartHas 3anava. | (UI1IK-4.1, | - - - 8 oTpocy, oTmpoc,
Onpenenenue NIIK-4.2) HOATrOTOBKA | JOKJIaJ
OTIOPHBIX J0K1ana
BEKTOPOB.
S nepHsblii TPIOK.
[1K-3 IToaroroBka
(UTIK-3.1, K YCTHOMY CTHEL
NIIK-3.2) orpocy, };n oc
Tema 8. I1K-4 BBINOJIHEHU TCCTIP/)I o’Ba
Hausubiit (ATIK-4.1, i i i 8 IO TUIIOBBIX HHIe)
OaifecoBCKUI HIIK-4.2) 3a/laHui OKH;
KJ1accupukaTop TECTUPOBAH 8 A
TUTIOBBIC
1o,
3aJIaHus
MOATOTOBKA

JIOKJIazia
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Kon KomuuecTtBo
KOMITETEHII 4acoB,
WM, KO | BBIICIACMBIX HA | -
UHIUKATOp | KOHTAKTHYIO
HaumenoBanue BO
a pabory, Buget CP | KonTpois
pasjena, TeMbl 4aco
TOCTHKECHU 0 BUJaM s CP
o Y4eOHBIX 3aHSATUN
KOMITETEHIT
J | Ip | JIa6
U
I1K-3 [ToaroroBka
NIIK-3.1 K YCTHOM .
Tema 9. MeToab! ( ’ M y YCTHBIN
0e3rpagueHTHON MIIK-3.2) Onpocy; onpoc
OHTI;)/IMI/ISaLII/II/I’ ITK-4 TeCTHPOBAK TCCTE 0,13a
CITy4ailHbIN HOI/I;:K (MIIK-4.1, 1 - - 8 1o, HI/IE
R ’| UTIK-4.2) BBITIOJTHEHH ’
hill climb, oTxwur, JIOKJ1a]1
. 0 THUITOBBIX
TCHETUICCKUN . | TUTIOBBIC
3aJlaHui
aNTOPHUTM 3a1aHus
MOATOTOBKA
JTOKJIa1a
Tema 10. ITK-3 [ToaroroBka
Cucremsl (UIIK-3.1, K YCTHOMY
rI1y00KOTO NIIK-3.2) OIpocy,
oOy4eHHUs. I1K-4 TECTUPOBAH
Hetiponnsie cetu | (UI1K-4.1, 10,
Pabora c UIK-4.2) | 1 - - 8 | BBIITOJIHEHU
U300pKEHUSIMU 0 THUTIOBBIX
C IMOMOUIBIO 3aaHUN
HEUPOHHBIX MOATOTOBKA
cereri OOpaboTKa IIOKJIaza
TEKCTOB
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Kon KomuuecTtBo
KOMITETEHII 4acoB,
MM, KO/ | BBIICIIEMBIX HA | 1.
UHIUKATOp | KOHTAKTHYIO
HaumenoBanue BO
a pabory, Buget CP | KonTpois
pasjena, TeMbl 4aco
JIOCTUKEHU 10 BUJIaM s CP
o Y4eOHBIX 3aHSATUN
KOMIETEHI | Mp | JTa6
U
Tema 11. I1K-3 [ToaroroBka
Obyuenue ¢ (UTIK-3.1, K YCTHOMY
noakperuiennem | MITK-3.2) oTIpocy,
IToHsTua arexHra, [1K-4 TECTUPOBAH
Cpenpl, (UIIK-4.1, HI0,
COCTOSIHUS, UIIK-4.2) BBITIOJTHEHU
JNEUCTBUM U 10 TUIOBBIX
Harpasl. 3aJlaHui
OyHKIUA MHOATrOTOBKA
LIEHHOCTH JOKJIaa
COCTOSTHUSA
(Value function) i i i 3
1 QyHKIUS
KauyecTBa
neiicteus (Q-
funtion).
OnruMuzanus
CTpaTeruu
IOMOIIIBIO
MaKCUMU3aIUN
byHKIII
[IEHHOCTHU U
KauecTBa. Q-
oOyueHue.
Tema 12. [1K-3 Iloaroroska
['myGokoe (UIIK-3.1, K YCTHOMY
o0y4eHue ¢ WTIK-3.2) OIpocy,
MOJAKPETIIIEHUEM I1K-4 TECTUPOBAH
Deep Q- (UIIK-4.1, UIo,
Networks, Actor- | 1IIK-4.2) 1 i i 4 | BBIIOTHEHH
critic s 10 THIIOBBIX
YPOBHS 3aJlaHuH
SKCIEPTHBIN: MOATOTOBKA
REINFORCE, JIOKJIaaa
A2C, PPO,
DDPG
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Kon KomuuecTtBo
KOMIIETEHI] 4acoB,
UM, KOJ | BBIIEIIEMBIX Ha Ko
WHIUKATOp | KOHTAKTHYIO
Hanmenosanne BO
a pabory, Buget CP | KonTpois
pasjena, TeMbl qaco
TIOCTYKEHU 10 BUJAM 5 CP
s Y4eOHBIX 3aHSATUN
KOMIIETEH
Moo | mp | J1a6
15071
BCEI'O HACORB:
108 6 6 - 92 4

Tema 1. BBeneHne B HMCKYCCTBEHHBIM HMHTEIJIEKT M OCHOBHBIE METOJbI
MAaIIMHHOTO 00y4YeHus AJisl pabOoThl C TAOIUYHBIMU JaHHBIMU.— 11 4.

Jlekuuu — 1 4. Copnepxanue: Ilonsatue wundopmanuu. Ilonarue wu
KJacCU(pUKaLUs  HUCKYCCTBEHHOro  MHTe/ulekTa. Ponp  umHbopManuum U
MH()OPMAIIMOHHBIX TEXHOJOTUA B Pa3BUTHUH COBPEMEHHOTO HH()OPMALMOHHOTO
obOmectBa. l'ocymapcTBeHHas  MOJUTHKAa B HMHpOpMaIMOHHOM  cdepe.
NudopmanmonHas 6e301acHOCTb.

[Ipaktrueckue padoOThI — 2 4.

Tema 2. OCHOBHBIE 3a/1a4d CUCTEM UCKYCCTBEHHOTI'O MHTEIIJIEKTA.— 8 .

Jlexuun — - 4. Copnepxxanue: Knaccudukanus, kinacrepusalusi, perpeccusi.
Tunsl MalIMHHOTO O0YYEHUS

[Ipaktruueckue paboOThI — .

Tema 3. Knaccudukanus Ha mpumepe anroputMma k-Ommkaimux cocenei
(KNN) — 11 4.

Jlexuuu — 1 4. Copeprkanue: OniuoHanbHO: BeICTphIN MOKCK ONMKaUITNIX
cocezieil. MeTpuKu OLIEHKHU Kiaccuukaiuu: nojHora, Tounocts, F1, ROC, AUC.
Banmumanmonnass u  TectoBas  BbiOOpka. Kpocc-ammpanusa. Pabora ¢
KaTerOpHUaIbHBIMU TIPU3HAKAMH.

[IpakTuueckue paboThl — 2 4.

Tema 4. Perpeccus. Metpuku ouenku perpeccun: MSE, MAE, R2 —
kod(urmenT nerepmunanuu. — 11 4.
Jlexkuium — 1 u. Conepxanue: JluHeiHass perpeccusi, MOJIMHOMHUAIbHAS

perpeccus. llepeoOyuenue u perynspusamnus, rpebneBas perpeccusi, LASSO,
Elastic Net.

[Tpaktruueckue paboThI — 2 d.

Tema 5. Knacrepuzanus k-means, k-means++, DBSCAN, arnomeparuBHast
KJIacTepu3aiusi MeTpuKku OIeHKH KJlacTepu3aluu — § .

Jlekiuu — - 4. Cognepxanue: Kiacrtepuzaius: mTporecc TPYHNIHPOBKU
00BEKTOB JaHHBIX IO cXOJACTBY. Kiactep: rpynmna oO0bEKTOB, CXO0XKHUX IO CBOUM
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XapakTepucTukaM. MeTpHuka pacCTOSHHUSA: (PYHKLIMS, U3MEPSIOUias pacCTOSHUE
MEXy 0ObEKTaMH JJaHHBIX.
[TpakTrueckue pabOThI — - 4.

Tema 6. AIropuT™Mbl, OCHOBaHHbBIE HA IPUMEHEHNUHU PEIIAIOIINX IE€PEBbEB —
8 4.
Jlekuun — - 4. Copepxkanue: Kpurepun pazOuenus ysnos: IlonmynspHble
kputepuu: uHpopmannonusidi npupoct (Information Gain), xpurepuit J>kunu
(Gini impurity), sutponus (Entropy). Metoas! nmpenoTBpamieHust nepeooydeHus:
Metoasl: obpe3ka (pruning), OrpaHW4YeHHs] TIYOMHBI JepeBa, MUHUMAIbHOE
YUCJIO HAOMIOAEHUN B y3Jie. AJTOPUTMBI IOCTPOEHUS AepeBbeB pemieHuit: 1D3,
C4.5, CART - camble pacrnpocTpaHeHHbIe airoputmel. OO6paboTka
MOPOMYIIEHHBIX JaHHBIX: MeETOopl: yAaleHne HaOIIOEHUH C MPOIyCKaMH,
3all0JIHEHHE MPOIYCKOB CPEIHUM 3HAUEHHUEM, CO3/aHHE OTIEIBHOrO y3ia s
OPONYIIEHHBIX TaHHBIX.

[TpakTrueckue paboOTHI — -4.

Tema 7. Meton omnopHblx BekTopoB. I[IpsimMas u oOpaTHas 3amaua.
OrnpeneneHre ONOPHBIX BEKTOPOB. SNEpHBIN TPIOK — § 4.

Jlekuun — - 4. Coxaepkanue: BBenenne B SVM: OnmcaHue OCHOBHBIX
MPUHIMIIOB HW uaen wmerona. Ilpenmmymectsa SVM: Bbicokas TOYHOCTB,
YCTOMYMBOCTh K TMEPEOOYyUYEHHUIO0, BO3MOXXHOCTH PaOOThl C BBICOKOPAa3MEPHBIMU
JAHHBIMH, CIIOCOOHOCTh 00pa0aThIBaTh HEJIWHEWHbIC TPaHUIBl pPa3JeICHUSI.
Henocratku SVM: CnoxHoCTh BBIOOpa MapaMeTpPoOB siApa U PEryssipU3aluu,
MeJJIeHHOe oOydeHue s Oonbliux HaOopoB naHHbIX. [Ipsmas u oOpatHas
3agava: Ilpsamas 3amava SVM: Halitu ontumanbHyr0  pa3geisiouryto
TUIEPIUVIOCKOCTh B MPOCTPAHCTBE MPU3HAKOB, KOTOPAsi MAKCUMAIIBHO pPa3aeisieT
kimaccel gaHHblXx. OOpartHas 3amada SVM: Haiitu ¢dynkmuio smgpa, xoTopas
npeoOpa3yeT UCXOJHBIE JaHHBbIE B 0OJiee BBHICOKOPA3MEPHOE MPOCTPAHCTBO, TIE
KJIACChl MOKHO Pa3eNuTh JIMHEHHO. OnpeeneHne OnopHbIX BEKTOPOB: OnopHbIe
BEKTOpBI: TOUKM JAHHBIX, KOTOPBIE HAXOJATCS OJUKE BCETrO K pa3estonieit
TUIEPIIOCKOCTH.

[IpakTuueckue paboOTHI — - 4.

Tema 8. HauBHbIl OaitecoBckuii kiaccudukaTop — 8 u.

Jlekuun — - 4. Copepxanue: Bpenenne B HauBublii baliecoBckuit
Knaccuduxarop: Onucanne OCHOBHBIX MPHUHIIMIIOB W WU ajlroputrMa. Teopema
barieca: IlonsATHE YCIOBHOM BEpPOATHOCTH. METOABI OLEHKU pPacClpeaciICHUs
npusHakoB. EM-anroputM Ha  mpumepe  cMecu  rayccuadH.  Mertonsl
Oe3rpaJueHTHOW ONTHUMM3aNMU: ciaydaiseiid  mouck, hill  climb, omxur,
T€HETUYECKUH aJITOPUTM.

[IpakTrueckue paboOThI — -4.

Tema 9. Metoabl Oe3rpaiveHTHONW ONTUMHU3ALMU: CIy4ailHbIN MOuUCK, hill
climb, oTxwur, TeHETHYECKUI aNropuT™ — 9 4.
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Jlekuu — 1 4. Cogepxanue: Coaygaiasiii mouck. Hill climbing (moxbsem B
ropy). Omxur (simulated annealing): MeTon, BIOXHOBJICHHBIH (QHU3UUCCKUM
MPOLIECCOM OTXKHUTa. ['€HeTMUeCKHil aaropuTM: BIOXHOBJIEH 3BOIIOIMOHHBIM
npoueccoM. [IpoctpanctBo noucka. llenesas ¢ynkuus. ['moGanbHbI ONTUMYM.
JlokanbHbil onTumMyM. CilydailHbIE TTIOMCKH.

[IpakTuueckue paboOThI — - Y.

Tema 10. Cuctemsr Tirybokoro oOyuenus. Heliponneie cetm Pabota c
M300paXEHUSIMH C MIOMOIIBI0 HEHPOHHBIX ceTeit O0padoTka TEeKCTOB — 9 .

Jlexuun — 1 4. Conepxanue: IloHsATHE MCKYCCTBEHHBIX HEHPOHHBIX CETEM
(MHC). ApxutekTypa HEHPOHHBIX CETEH: CIIOU, HEMPOHBI, PYHKIIMH aKTUBAIIUH.

[Tpomecc oOyueHuss HEHPOHHOW CEeTH: MpsmMoe pacmpocTpanenue (forward
pass), oopatHoe pacnpoctpaneHue (backpropagation), rpaieHTHBIN ciycK. TUIbI
apXUTEKTyp: cBepTouHble HelpoHHbIE ceTu (CNN), pekyppeHTHble HEHpOHHBIE
cetu (RNN), pekypcuBuble HelpoHHsie cetd (RNN), aBTO’HKOAEHI,
reHepaTUBHO-cocTs3aTeabHbIe ceT (GAN).

[IpakTuueckue paboThI — - Y.

Tema 11. O0yuenue ¢ noaxpericHueM [[oHATHS areHTa, Cpelibl, COCTOSIHUS,
nevictBuii u Harpagpl. PyHknus nenHoctu coctosuus (Value function) u
¢dyHKIuMsa kauectBa AerctBus (Q- funtion). OnTuMu3anus cTpaTeruy ¢ IMOMOIIBIO
MaKCUMU3aLMK PYHKIUI EHHOCTH U KadecTBa. Q-o0yueHue — 8u.

Jlekiuu — - 4. Copepxanue: Arentr. CoctossHue: wuHbOpMaIus,
OIMCHIBAIONIAsl TEKyIllee IOJIOKEHUE areHTta B cpexae. JlelicTBue: omepanus,
BBINOJIHSAEMAsi ar€HTOM B TEKyIIeM cocTosHuH. Harpama. @yHKIHMH EHHOCTH H
kadecTBa: DyHkiusa neHHoctu coctosiHua (Value function, V(s)): oueHuBaer
COCTOsIHUE S ¢ TOYKH 3peHus areHta. SARSA (State-Action-Reward-State-Action):
B orinune ot Q-o0yuenus, SARSA. Deep Q-learning: ucnonb3yer HeHpOHHBIC
cetu ais anmpokcuMarun Q-¢gyukiuu. Double Q-learning.

[IpakTuueckue paboThHI — - 4.

Tema 12. I'mybokoe o0yuenue ¢ moaxpemicauem Deep Q-Networks, Actor-
critic lns yposus sxcneptHbiii: REINFORCE, A2C, PPO, DDPG — 5 u.

Jlektmu — 1 4. Conepxkanue: 1. Deep Q-Networks (DQN). HMues: DQN.
KiroueBsie TexHogoruu. OnpIT pemieit namsatu. [lenesbie cetn. Actor-Critic (AC).
REINFORCE: ocHOBaH Ha rpaJJu€HTHOM CIIyCKE€ M HCIIOJb3YET OLIEHKY HarpaJbl
s ooHosnenus momutuku. A2C (Advantage Actor-Critic). PPO (Proximal Policy
Optimization). DDPG (Deep Deterministic Policy Gradient).

[IpakTuuyeckue paboOThI — - Y.

5. OneHoOYHbIE MATEPUAJIbI U CHUIIMHBI (MOTYJIA)
OueHouyHble  MaTepualibl  JJIsi  MPOBEICHHUS]  TEKYIIEr0  KOHTPOJIS

YCHEBAEMOCTH UM MPOMEKYTOUYHOM AaTTECTAaUMU IO JUCHMIUIMHE (MOAYJIIO)
IpEeCTaBICHbI B BUAE (POHAA OIEHOYHBIX CPEACTB MO0 AUCUHUIUIMHE (MOYJIIO).
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6. MeTognueckne MaTepuaJIbl 1Jisl 0OCBOCHHS JUCHUILIMHBI (MOTYJIs1)

Mertoauueckue Marepuaigbl IS OCBOCHHS  JUCHUIUIMHBL  (MOMIYJIS)
MIpEJICTaBJICHbI B BUJEC Y4€OHO-METOAUYECKOT0 KOMITJIEKCA JUCITUTIIUHBI (MOTYJIs).

7. llepeueHb yueOHBIX U3TaAHNIH, HEOOXOAUMBIX /IJIs1 OCBOCHUS TMCUHUIIIMHBI

(MoayJin)
Hcnons3yerc
S TIpH
Ne bubnuorpaduueckoe onrcanue P
U3YYCHUHT Pexxum moctyma
n/n y4eOHOTO U3/IaHUs
pas3zenoB
(Tem)

PaGueBckuii, A. H. CunreTtnueckue
JaHHbIE M Pa3BUTHE HEUPOCETEBBIX
TEXHOJIOTHH | y4eOHHK I BY30B /
A. H. PaGueBckuii. — Mockaa .
1 [UzpmatensctBo  FOpaiit, 2025.— Tewmsr 1-12
187 ¢. — (Bricmee o6pa3oBanue). —
ISBN 978-5-534-17716-9. — Tekcr :
ANeKTpoHHbIM //  OOpa3oBaTesbHas
matdopma FOpaitt [caitt].

https://urait.ru/bcode/568
661

Boponos, M. B. Cucremsl
HCKYCCTBEHHOTO WHTEIIJICKTA !
y4eOHUK W TPAKTHKYM JJisi BY30B /
M. B. BopoHoB, B. U. [TumeHnoB,
N. A. He6aeB. — 2-e u3zn., nepepad.
2 mu pom. — MockBa : UznarensctBo| Temsr 1-12
FOpaiit, 2025. — 268 c. — (Bricuiee
obpazoBanne). — ISBN 978-5-534-
17032-0. — TekcT : 2MeKTPOHHBIH //
Oo6pa3zoBaTenbHas matgpopma
Opaiir [caiiT].

https://urait.ru/bcode/567
794

HNBanos, B. M. HHTennekTyaabHbIe
CHUCTEMBI : y4deOHOEe TmocoOue s
By30B / B. M. IBaHOB ; o/l HAy4HOM
penaknuen A. H. Cecekuna. —
Mocksa : M3marenscTtBo  FOpaiir, https://urait.ru/bcode/538
Temsr 1-12

2024. — 91c.— (Beicmiee 844
obpazoBanue). — ISBN 978-5-534-
00551-6. — TekcT : ANEKTPOHHBIH //
OO6pazoBatenbHas atdopma
FOpaiir [caiiT].

4 |CraHkeBud, J. A.| Tema 1-12 |https://urait.ru/bcode/536



https://urait.ru/bcode/568661
https://urait.ru/bcode/568661
https://urait.ru/bcode/567794
https://urait.ru/bcode/567794
https://urait.ru/bcode/538844
https://urait.ru/bcode/538844
https://urait.ru/bcode/536688
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WNuTennekTyanbHble  CHUCTEMBI U 688
TEXHOJIOTHH ;| YICOHUK U MPAKTHKYM
s By3oB / JI. A. CrankeBu4. — 2-¢
u3M., mepepad. u gom. — MockBa :
M3narensctBo  FOpaiit, 2024. —
495 c. — (Bricmiee obpa3oBaHue). —
ISBN 978-5-534-16238-7. — Tekcr :
anekTpoHHbt //  OOpa3oBaTenbHas
mwiardopma FOpaiit [caiT].

8. [lepeyeHb 31eKTPOHHBIX 00Pa30BATEILHBIX PECYPCOB, COBPEMEHHBIX
npo¢ecCHOHAIBHBIX 0a3 TaHHBIX U1 MH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM,
HE00XO0IUMBIX /IJIsl OCBOEHMSI TUCHUIIMHBI (MOIYJIs1)

8.1. DnexTpoHHbIE 00pa30BaTEIbHBIE PECYPCHI:

Ne
/i Haumenosaunue ['unepccpuika
MuHHUCTEpPCTBAa HAYKH U BBICIIETO
1. obpazoBanus Poccuiickoit https://minobrnauki.gov.ru
denepanyu:
MUHHUCTEPCTBO IIPOCBENIEHU
2. p P n https://edu.qov.ru

Poccuiickon @enepanuu:

3 denepanbHas CIy»)0a Mo Haa30py B

i http://obrnadzor.gov.ru/ru/
chepe 0Opa3oBaHKS M HAYKU:

denepanbHbli nopran «Poccuiickoe

4. http://www.edu.ru/.
oOpa3oBaHUey:
5 DIIEKTPOHHO-OUOINOTEYHAS https://znanium.ru/
cucteMa «3HaHUYM:
6 DJIEKTpOHHAs 6I/I6JII/£OT6LIHa${ https://urait.ru/
cucrema FOpaiir:
7. Obpasosaremnas m?aT(bOpMa https://www.coursera.org/
«Courseray:
8. BeG-nnargopma s 00yuenns https://ru.hexlet.io/

nporpammupoBannio «Hexlet»

8.2. CoBpemeHnHbIe podeccroHaabHble 0a3bl JaHHBIX U HH)OPMAIIMOHHbIS
CIIPaBOYHBIE CUCTEMBI:

No

/ HaumenoBanue I'unepccepuika (Ipu HATUYUN)
i}

1 OdunmanbHbI THTEPHET TOPTAJ http://pravo.gov.ru/index.html
' paBOBOM MH(pOpMAITHT



https://urait.ru/bcode/536688
https://minobrnauki.gov.ru/
https://edu.gov.ru/
http://obrnadzor.gov.ru/ru/
http://www.edu.ru/
https://znanium.ru/
https://urait.ru/
https://www.coursera.org/
https://ru.hexlet.io/
http://pravo.gov.ru/index.html
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OdurmansHeiit callT MuHHCTEpCTBA

https://MBa.pd/

2. BHYTPEHHUX 1€l Poccuiickon
denepannn
3 CrpaBouHasi mpaBoOBasi CUCTEMA https://www.consultant.ru/edu/
' «KoHncynpranT [Lmrocy»
4 CrnpaBo4Has paBoBasi CHCTEMa https://study.garant.ru
' «I"apanT»
5 CrnpaBo4Hast IpaBoOBasi CUCTEMa https://kodeks.ru/
' «Konekey»
6 HanonanbHbIiA OTKPBITHIHA https://intuit.ru/
' Yuusepcurer «MHTYUT»
7. | CoBpemeHnHblii yueOHHK JavaScript https://learn.javascript.ru/
8. Menunateka «JIekToprym» https://www.lektorium.tv/medialibrary
9 WutepaktuBHas miardopma https://sql-academy.org/ru
' «SQL ACADEMY»
9. MaTepuajibHO-TEXHHYECKOE O0ecneuyeHue TUCIUTITIMHBI (MOTYJIs)
[lepeuenn CocraB KOMIUIEKTA JTUIEH3UOHHOTO
No HanMeHOBAMME o0opyaoBaHUS U CBOOOJTHO pacIpoOCTPaHIEMOrO
n/ U TEXHUYECKHUX | MPOTPaMMHOT0 00ecreueHus, B TOM
MTOMETIICHUS
| CpEJICTB YHCJIe OTEYECTBEHHOTO
oOy4eHUs IPOU3BOJICTBA
1. 1C:IIpennpusitue 8 -
CyOuieH3uOHHBIN JOTOBOP OT
Meoexs 02.07.2020 Ne FOC-2020-00731;
y4eHHUYEeCKas
2. CripaBOYHO-TIPaBOBas CUCTEMA
(cToJIBI, " "
CTyIIB), 0CKa Koncynbrantlnroc" - JloroBop Ne
’ 96-2023 / RDD ot 17.05.23
JUTS TIChMa
METIOM 3. CipaBOYHO-TIpaBOBAasi CUCTEMA
Same ;I "T'apanTt" - Joroop Ne CK 60301
244 N /01/24 or30.11.23;
YyeOHast ay TuTOpUs pubyHa 1 . 4. Microsoft Office -
BBICTYIUICHUH, N
1 JUTS IPOBEICHUS HEDCOHALLHELC CyOnuiieH3nOHHBIN JOTOBOP OT
y4eOHBIX 3aHATUI KOEIHHOTG Ll C 12.01.2017 Ne Bx I1O 123015-
o PR © 2017, Jnmensus OfficeStd 2016
o e RUS OLP NL Acdmc;
PHET, 5. ArtuBupyc Dr.Web Desktop
MYJIBTUMEIHIH . . -
i IIDOEKTOD: Security Suite - JIutieH3nOHHBII
PP noroBop Ne 080-S00258L o
bat, NpEeAOCTaBJICHUH MIPaB HA
KOJIOHKH, BEO-
KaAMED UCIIOJIb30BaHue mporpamm aiis OBM
p ot 18 mromnsa 2025r.;
6. LibreOffice - CBo6o1HO



https://мвд.рф/
https://intuit.ru/
https://learn.javascript.ru/
https://www.lektorium.tv/medialibrary
https://sql-academy.org/ru

24

[lepeuenn CocTraB KOMIUIEKTA JTUIEH3UOHHOTO
Ne A e HOBAIe 00opya0BaHUS ¥ CBOOOJTHO paclpoCTPaHIEMOro
n/ U TEXHUYECKHUX | MPOTPaMMHOI0 00ecreueHus, B TOM
MTOMETIICHUS
| CPEJICTB YHCJIe OTEYECTBEHHOTO
oOy4eHus IPOU3BOJICTBA
pacnpocTpaHsieMoe POrPaMMHOE
oOecrieycHuE;
7. 7-Zip - CBoOOHO
pacnpocTpaHsieMoe TPOrPaMMHOE
o0ecreyeHrne 0TeYeCTBEHHOTO
IPOU3BOJICTBA.
8. DIeKTpOHHO-O0UOINOTEeYHAs
cucrtema «kOpaitty»: JIneH3noHHbII
noroop Ne 7297 ot 04.07.2025
(moamucka 01.09.2025-31.08.2028)
9. DneKTpOHHO-OMOIMOTEUHAS
cucTeMa «3HaHUYM:
Jlutien3nonHsbIi goroBop Ne 69730¢
ot 17.07.2024 (OcHOBHas
kostekius ObC) (moamucka
01.09.2024-31.08.2027)
1. 1C:IIpennpusitue 8 -
CyOuiieH3uOHHBIN JOTOBOP OT
02.07.2020 Ne FOC-2020-00731;
2. CripaBOYHO-TIPaBOBasi CUCTEMA
"Koncynperantlntoc" - Jloroop Ne
PaGouee mecto 96-2023 / RDD ot 17.05.23
npenoaasarens | 3. CrpaBoYyHO-TIpaBOBasi CUCTEMA
(ctom, ctyn); "T'apanTt" - Jorosop Ne CK 60301
MeO0enb /01/24 ot 30.11.23;
yUCHHYECKAs; 4. Microsoft Office -
335 IOCKA IS CyOnHIIeH3nOHHBINA JOTOBOP OT
VYyeOHas ayquTopus | MUCbMa MEJIOM; 12.01.2017 Ne Bk _I1IO 123015-
JUTsl IPOBEJICHUS OaHHEpBI; 2017. JInuenzus OfficeStd 2016
y4eOHBIX 3aHATUI TpUOyHa 1Jis RUS OLP NL Acdmc;
BBICTYIIJICHUI; 5. AatuBupyc Dr.Web Desktop
NIePCOHATBHBIH Security Suite - JIurieH3HOHHBII
KOMIIBIOTED; noroBop Ne 080-S00258L o
KOJIOHKH, BeO- PEIOCTABICHUY TIPAaB HA
Kamepa UCIIOJIb30BaHue mporpamm aiigs OBM

ot 18 mronsa 2025r.;
6. LibreOffice - CBoboxuo

pacnpocTpaHseMoe IPOrpaMMHOE
oOecIrieyeHue;

7. 7-Zip - CB0OOHO
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HaumenoBaunue
HOMEIEHUS

ITepeuenn
obopymoBaHUs
Y TEXHUYIECKHIX
CpEICTB
o0y4eHus

CocTraB KOMIUIEKTA JTUIEH3UOHHOTO
¥ CBOOOJTHO paclpoCTPaHIEMOro
POrpaMMHOTr0 00ecreyeHusi, B TOM
YHCJIe OTEYECTBEHHOTO
IPOU3BOJICTBA

pacnpocTpaHsieMoe POrPaMMHOE
obecriedeHue OTEYECTBEHHOTO
IPOU3BOJICTBA.

8. DieKTpoHHO-O0NOIMOTeUHAS
cucrtema «lOpaitty: JIneH3noHHbIM
noroBop Ne 7297 ot 04.07.2025
(moamwcka 01.09.2025-31.08.2028)
9. DeKTpOHHO-OMOIMOTEUHAS
cucTeMa «3HaHUYM:
JIutien3noHHbIN 10roBOp Ne 69736¢
ot 17.07.2024 (OcHoBHas
kosuekuus OBbC) (moanucka
01.09.2024-31.08.2027)

334
Aynuatopus s
CaMOCTOSITEJIbHOM
paboThI
oOy4JaroImxcs

ITepconanbHbIe
KOMIIBIOTEPHI C
JIOCTYIIOM K
cetu MuTepHer,
KOMITbIOTEPHBIE
CTOJIbI, CTYJIbSI

1. 1C:IIpennpustue 8 -
Cy0OnH1IeH3MOHHBINA TOTOBOP OT
02.07.2020 Ne KOC-2020-00731;
2. CripaBOYHO-TIPAaBOBAs CUCTEMA

"Koncynprantllmoc" - JloroBop Ne
96-2023 / RDD ot 17.05.23
3. CipaBOYHO-TIpaBOBasi CUCTEMA
"T'apanTt" - Jorosop Ne CK 60301

/01/24 ot 30.11.23;

4. Microsoft Office -
Cy0Oui1eH3uOHHBIN JOTOBOP OT
12.01.2017 Ne Bxx_ITTIO_123015-
2017. JInnensus OfficeStd 2016

RUS OLP NL Acdmc;

5. AutuBupyc Dr.Web Desktop
Security Suite - JInneH3MOHHBIH
noroBop Ne 080-S00258L o
NPEI0CTaBICHUH TIPaB Ha
UCIIOJIb30BaHue mporpamm s OBM
ot 18 mronsa 2025r.;

6. LibreOffice - CBo6oaHO
pacmpocTpaHsieMoe MPOrpaMMHOE
o0ecrieyeHue;

7. 7-Zip - CBo6OaHO
pacnpocTpaHsieMoe NpOrpaMMHOE
o0ecreyeHrne 0Te4eCTBEHHOTO

IMPpONU3BOACTBA.
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ITepeuenn CocTaB KOMIUIEKTA JIUIIEH3UOHHOTO
No 000pYyIOBaHUSA U CBOOOJIHO PACIpOCTPAHIEMOTO
HaumenoBaunue pyA JIHO PAcripoctp
1/ U TEXHUYECKUX | MPOrpaMMHOI0 00eCIIeueHHUs], B TOM
HOMEIEHUS
iyl CpEICTB YHCJIE OTEYECTBEHHOTO
o0y4eHus MIPOM3BOJICTBA

8. DIeKTpoHHO-O0NOIMOTeUHAS
cucrtema «lOpaitity: JIneH3noHHbIM
noroBop Ne 7297 ot 04.07.2025
(moamucka 01.09.2025-31.08.2028)
9. DneKTpOHHO-ONOIMOTEeUHAS
cucTeMa «3HaHUYM:
JIutien3nonHsbIi goroBop Ne 69730¢
ot 17.07.2024 (OcHoBHas
kosuekuus OBbC) (moanucka
01.09.2024-31.08.2027)




JIucr perucrpauuy usMeHeHMH K padoyeid nporpaMmMe THCUMIIMHBI (MOYJIs)




		2025-10-15T13:19:25+0300




