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1. Ileab ocBOeHUST TUCHMILIMHBI (MOYJISA)

[enpto ocBOeHHsS] AUCUUIUIAHBL (MOAyisi)) «CHCTEMBbl HMCKYCCTBEHHOIO
WHTEJUIEKTa B TMPO(PECCHOHATILHON NESITEIbHOCTHY SABISETCS (POpMUpOBAHHUE Y
oOydaromuxcsi KOMIETeHIUH, 00eCeYNBAIOIINX CITIOCOOHOCTh K MCIOJIb30BAHUIO
TEXHOJIOTUN HUCKYCCTBEHHOTO MHTEJUIEKTa B MPO(ecCuoHaIbHOMN AESTEIbHOCTH.

2. MecTo qucuuIIMHBI (MOXYJIsA) B CTPYKTYpe 00pa30BaTe/IbHOM NPOrpaMMbl
BbICIIET0 00pa30BaHMs — NIPOIPAMMBI CIICHMATIUTETA

Huciumnaa (Moaynb) «CHCTeMBl UCKYCCTBEHHOT'O — MHTEJIEKTa B
npodeccoHanbHON JeATENbHOCTHY OTHOCUTCS K oOsi3aTenbHOM vactu bioka 1
«JIucuumImHbl (MO ).

Jlist ocBOeHUsI JaHHOW MUCHUIUIUHBI (MOAYJISl) HEOOXOIUMBI pPe3yJbTaThI
oOy4eHHsi, TIONy4YCHHbIE B MPEAINICCTBYIONIMX JIUCHUILIMHAX  (MOIYJIAX):
«Marematukay; « HPpOpMaIIMOHHBIE TEXHOJIIOTHH B SKOHOMUKeY, «HbOpMaTHKa
U IporpaMmupoBanuey, « L {udpoBas 5KOHOMUKAY.

[lepeuenp nocienyOMMUX AUCHUILIMH (MOJYJ€) U MPAKTUK, ISl KOTOPBIX
HEOOXOJMMBI PEe3yJbTaThl OOYUYEHHMs, MOJYYEHHbIE B JAaHHOW JAUCIUILIMHE
(Mmonyme): «udopmaninoHHbIN MEHEIKMEHTY; «KpumuHonorus»;
«I9KkoHOMHUECKas Oe3omacHOCThY; «MHpopmarmonnas 0e3omacHOCThY», «OleHka
SKOHOMMYECKUX yrpo3», «lIpom3BojacTBeHHass TmpakThKa (MPEITUTLIIOMHAS
IPAKTUKA)».

3. [lepeyeHb MIAHUPYEMbIX Pe3yJbTATOB 00y4eHHs M0 IUCHHUILIHHE
(M0OyJ110), COOTHECEHHBIX C YCTAHOBJIEHHBIMH B 00pa30BaTeILHOM
NnporpaMme BbICIIEro 00pa30BaHUs — MPOrpaMMe CIelHAJTUTETA
HHAUKATOPAMH JOCTHKEHUSI KOMIIeTeHIIUii

Koa n
Konn HalMEHOBAHHUE [InaHnpyemble pe3yabTaThbl
HAaMMEHOBaHUE WHJIMKATOpa 00yYeHUs MO JUCHIUILINHE
KOMITIETCHIIUH JIOCTIKCHUS (Momyto0)
KOMIIETEHIIUU
OIIK-6. Crioco6en | MOIIK 6.1 3HATH
HCIOJIb30BaTh BriOupaer u ~ 0COOEHHOCTH MIPUMEHEHHUS
COBpPEMEHHBIE PUMEHSET COBPEMEHHBIX
WH()OPMAITMOHHBIE | COBPEMEHHBIC WHOOPMAIIMOHHBIX  TEXHOJIOTHI
TEXHOJIOTUU U uH(OPMAITMOHHbBIE U T[POrPaMMHBIX CpPEICTB B
pOrpaMMHbIE TE€XHOJIOTUU U chepe oOecrieueHus
CpeAcTBa Mpu MPOrpaMMHBbIE SKOHOMMYECKOIN 0€30MacCHOCTH;
peLIeHUn CpeacTBa s ~ UH(QOPMAIMOHHBIE TEXHOJIOTUU
PO ECCUOHATIBHBIX | PEIICHUs U IpOorpaMMHBIE CPEJICTBA, B TOM
3a/1a4. npoeCCUOHANIBHBIX | YHCIIE OT€YECTBEHHOIO
3aga4 MIPOU3BOJICTBA,  NMPUMEHSIEMbIC
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SKOHOMHUYECKOMN
0e301macHOCTH
XO3SIMCTBYIOIIETO
cyOBeKTa

XO3SIMCTBYIOIIUMH  CyOBEKTaMuU
VIS peLIeHUs 3a/1a4y
obecrieueHus

SKOHOMHMYECKON O€30MacCHOCTH Ha

COBPEMEHHOM 3Tarle.

YMETb
- BBIOMpATh COBPEMECHHBIE
MH(OpPMAIIMOHHBIE TEXHOJIIOTHH U
NporpaMMHBIE  CpeacTBa  JUIsl
peleHus 3a1a4y o 00eCeueHuo
HKOHOMHUYECKOM 0€30I1aCHOCTH;

~ UCIIOJIb30BaTh OCHOBHBIE
MAKEThl IMPUKIAAHBIX MPOrpaMm
In: pelIeHus TEXHHUKO-
SKOHOMUYECKUX 3aj1ad,
IJTAHUPOBAHHS,

MPOTHO3WPOBAHUS, a  TaKKe
pa3pabOTKM W yIpaBJICHUS
MIPOCKTOM;
~ ICTIOJIb30BaTh KOPIIOPATHBHBIC
UH(OPMAITMOHHBIC CHCTEMBI,
CHUCTEMBI 3JIEKTPOHHOTO
JTIOKYMEHTO000pOoTa, Oa3bl
TaHHBIX, CETCBBIC
WH(POPMAIMOHHBIE TEXHOJIOTUU U
riodanpHy0 ceTh IHTepHeT s
peleHus HHPOPMAIMOHHBIX,
HYKOHOMHUYECKUX U
YIPABJICHUYECKUX 3a/1a4 B TENSIX
oOecrieueHus: YKOHOMHUIECKOM
0e30MacHOCTH;
— MPUMEHSTH COBPEMCHHBIC
UH()OPMAITMOHHBIC TEXHOJIOTHHU H
MIPOTrPaMMHBIC CPEACTBA IS
pereHus mpodecCHOHaTbHBIX
3a71a4 SKOHOMHYECKOH
0€30I1acHOCTH XO3SIICTBYIOIIETO

cyOBeKTa.

BJIAJIEThH
~ HaBBIKaMHU pa0OTHI C IMaKETaMH
NPHUKJIATHBIX  TporpamMM IS

peLIeHUs TEXHUKO-
HKOHOMUYECKUX 3ajad,
IJIaHUPOBAHMS,

MPOTHO3UPOBAHMS, a4  TaKXKe




pa3paboOTKM W yIpaBJICHUS
MIPOCKTOM;

~ HaBbIKaMU PabOTHI C
KOPHOPAaTUBHBIMU

UH(GOPMAIIMOHHBIMU CHCTEMaMH,
CHUCTEMAaMH AJIEKTPOHHOTO
JIOKyMEHTO000pOoTa, 6azaMu
JTaHHBIX, CETEBBIMU
UH(OOPMAITMOHHBIMU
TEXHOJIOTUSIMU U TI100aIbHOM
ceTbio IHTEepHET A perieHus
UH(OPMAITMOHHBIX,
HKOHOMUYECKHUX U
YIPaBJICHUYECKUX 3a/1a4;

~ HaBBIKaMU PabOTHI ¢
COBPEMEHHBIMH MTPOTPAMMHBIMU
CpeICTBaMHU ISl TOUCKA
uH(popmanuu,
MH(}OPMAIMOHHBIMU
TEXHOJIOTHSIMHU aBTOMATH3AIIH
pacueToB i obecrieyeHus
HYKOHOMHUYECKOM 0€30MacHOCTH.

OIIK-7. Criocoben
MOHUMATh
MPUHITUIIBI pa0OTHI
COBPEMEHHBIX
nH(OOPMAITMOHHBIX
TEXHOJIOTUU U
HCITIOJIB30BATh UX
JUTSL pETIIeHUS 3a/1a4
npodecCuOHaATbHON
JESITCIIBHOCTH.

HNOIIK 7.1. 3HaeT u
MTOHUMAaET
PUHITUIIBL PAOOTHI
Y BO3MOKHOCTH
COBPEMCHHBIX
MH(GOPMALIMOHHBIX
TEXHOJIOTUH,
MpeTHA3HAYCHHBIX
JUTSI pEIICHUs 3a/1a4
oOecneueHus
SKOHOMHUYECKOMN
0e301acHOCTH

3HATD
- cnocoObl  cOopa,  aHaju3a,
CHCTEMaTHU3allii, OICHKH |
HHTEpIIPETAlUH JIAHHBIX,
HEOOXOMUMBIX NI PEIICHUS

nmpoecCHOHANBHBIX 3a/1a4

— OCHOBHBIE METO/IbI, CLIOCOOBI
CpeICTBa MOJTYYCHHs, XpaHEHUS,
nepepadoTKu nH(popmanuu,
HABBIKU pabOTHI C KOMITBIOTEPOM
KaK CPEJICTBOM YTIPaBJICHHSI
uH(popMaIie, COBpeMEHHbBIE
MPUHIIUIIEI PaOOTHI C ACTOBOM
nHpopManme-

~ OCHOBHBIE TIOHSITHSI, CBOMCTBA,
KJIACCU(DHUKAIIMIO U STAIIBI
pa3BUTHS UHPOPMAITHOHHBIX
TEXHOJOTUH U CUCTEM,
COBPEMEHHBIC TTPUHITUTIBI
paboThl ¢ HHPOPMAITMOHHO-
KOMMYHHUKAITMOHHBIMUA
TEXHOJIOTHSIMHU, METOIBI U
CpeICTBa YIIPABJICHUS




uH(dopMaIue u yrnpapieHue ¢
MOMOIIBI0 HHGOPMAIIHH B TIEJISIX
oOecrieueHus: YJKOHOMHUYECKOM
0e30MacHOCTH;
~ OCHOBHBIE MIPUHIIUATIBI pa0OTHI
WH()OPMAITMOHHBIX TEXHOJIOTHIA U
cucTeM 111 o0ecIieueHust
PKOHOMMYECKOMN O€30MTaCHOCTH.
YMETb
— MOHUMATh MTPUHIIAIIEI PAOOTHI
COBPEMEHHBIX MH(POPMAITMOHHBIX
TEXHOJIOTHI U UCTIOIB30BaTh X
JUTSI perieHus 3a7a4 o0ecreueHus
uH(OPMAITMOHHON 06€30MMaCHOCTH;
BJIAJIETH
- IPUHIUIIAMU Pa0OThI
COBPEMEHHBIX
HH()OPMAITMOHHBIX TEXHOJIOTHH C
Y4ETOM 00€CTICUCHUS
MH(}OPMAITMOHHOW O€30MacHOCTH
~ HaBbIKaMH pabOThI C
COBPEMCHHBIMHU
UH(POPMAITMOHHBIMHU
TEXHOJIOTHSIMH IS
aBTOMAaTHU3allUU TIPOIIECCOB
oOecrieueHus
HYKOHOMHYECKON OE€30MacCHOCTH.

HNOIIK 7.2
Ucnons3yer
COBPEMEHHbIE
UH(OPMAaIIMOHHbIE
TEXHOJIOTUH IS
penieHus 3aaaq
npo¢ecCUOHATIBLHON
JESITETbHOCTH

3HATH

— 0COOEHHOCTH 00eCTICYCHHUS
MH(OPMaLOHHOM
0€30MacHOCTH.

YMETb

~ MCTIOJIB30BaTh
nH(pOpMaITMOHHO-
KOMMYHUKAIIMOHHbIE
TEXHOJIOTUH B SKOHOMUYECKOMN
chepe neaTeIbHOCTH
MPEINPUITANA WIM OpPTraHU3aLuK;
~ IICTIONIb30BaTh COBPEMEHHbBIC
nH()OPMAITMOHHBIC TEXHOJIOTHU
JUTSL pETIIeHUS 3a/1a4
npodeccuoHanTbHON
NEATETLHOCTH.

BJIAJIETH

- IPUHITUIIAMHU pabOTHI




COBPEMEHHBIX
UH(GOPMAILIMOHHBIX TEXHOJIOTHI C
Y4E€TOM 00€CIeUEHHUS
uH(GOPMAIIMOHHON 6€30MaCHOCTH
~ HaBbIKaMH padOThI C
COBPEMEHHBIMU
MH(OPMAIMOHHBIMU
TEXHOJIOTHSIMH 151
aBTOMAaTH3AIIUU MPOIIECCOB
obecnieueHus

HKOHOMHYECKOM 0€30IaCHOCTH.

4. CTPpYKTYpa U cofepKaHue TUCIHUIIMHBI (MOLYJIA)
4.1. CTpyKTypa IUCUUIUIUHBI (MOJTYJIs)

4.1.1. O06peM IUCUMIUIMHBI (MOIYJsS) U BUABI Y4EOHOW padOTHI MO
O4HOU Popme 0OyUeHUs:

Cemectp
. Bceero
Bug yue6Hoit paboThl 4ACOB Ne s
4acoB
KonTakTHas pabota (Bcero): 102 102
B Tom uucne:
Jlexmmu (JI) 34 34
[TpakTuueckue 3anstus (Ip) - -
JlabopaTopnas padora (J1ab) 68 68
CamocTtosTenpHas padora ody4qaromuxcs (CP) 96 96
[IpomexyTounas dopma
aTTecTaIus MIPOMEKYTOUHON (Ok3) (Ok3)
aTTecTalluu
KonnuecTBo yacoB 54 54
OO6mas Tpy10€MKOCTh Yacel 252 252
JUCHUIUIMHBI (MOJTYJIST) 3a4yeTHbIC €IMHHUILIBI 7 7

4.1.2. O0beM AUCHUIIIUHBI (MOAYJIA) M BUIBI y4eOHOW pPabOTHI MO
3a09HOM (hopMe OOyUCHHS:

Kypc
. Bcero
Bun yueGHo# paboThI HACOB Ne 3
4acoB
KonTakTHas pabota (Bcero): 20 20




B Tom uucie: 6 6
Jlexuuu (JI)
[Ipaktrueckue 3ansatus (I1p) - -
JlabopaTopnas pabota (J1ab) 14 14
CamocTtosTenbHas padota o0y4datomuxcs (CP) 223 223
[IpomexyTounas dopma
aTTecTalus MPOMEKYTOUHON (OK3) (OK3)
aTTeCTalluU
KosnuecTBo yacoB 9 9
OO6mas Tpy10eMKOCTh Yacel 252 252
JTUCIUTIIAHBI (MOJTYJIs) 3a4yeTHbIC CAMHUIIBI 7 7

4.2. ConepxaHue TUCHUIUIUHBI (MOTYJIs):

4.2.1. CopepxaHue JUCUUIUIMHBI (MOAYJsl) MO O4YHOM (opme
0o0yueHus:
Kon KonunuectBo
KOMIIETEHII 4acoB,
WH, KOl | BBUICIAEMBIX H | 1.
WHIUKATOP | KOHTaKTHYIO
HaumenoBanue BO
a pabory, Bunet CP | KonTpoas
paszena, TeMbl O —— 1O BHTAM 9aco
st y4ueOHBIX 3aHATHI B CP
KOMHETEHL | Mp | JTa6
1701
Tema 1. Benenne | OIIK-6
B uckycctBeHHbl | (MOIIK-
UHTEJIEKT U 6.1) OIIK-7 IloaroroBka
ocHoBHbIE MeToAbl | (MOIIK- K YCTHOMY | YCTHBIM
MAIIIMHHOTO 7.1, 2 6 8 ompocy, ormpoc,
obyuenus mius  |MOIIK-7.2) IIOJITOTOBKA | JTOKJIAJ
paboTHI ¢ JTOKJIaJ1a
TaOJTUIHBIMHU
JAHHBIMU
OIIK-6 [ToaroroBka
Tema 2. OcuoBubie| (MOIIK- .
3agauu cucteM |6.1) OIIK-7 4 i 4 2 K YCTHOMY | yCTHBIH
uckycctBennoro | (MOIIK- Onpocy; onpoc,
MHTeILICKTa 7.1, MOATOTOBKA | JIOKJIaj
MOIIK-7.2) Jloltaa
Tema 3. OIIK-6 [ToaroroBka| yCTHBII
Kmaccudpukanus | (MOIIK- 4 4 8 | Kk yctTHOMY | ompoc,
Ha MpumMepe 6.1) OIIK-7 OIpoCy, |TECTUPOBA
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Kon KosmmuecTBo
KOMIIETEHII 4acoB,
WH, KOTL | BBIICTACMBIX HA |
WHJIUKATOp | KOHTAKTHYIO
HaumenoBanue BO
a paborty, Buaet CP | Kontpons
pazzena, TeMbl 4aco
JIOCTUKEHU 1o BUJIaM s CP
st y4eOHBIX 3aHATHUH
KOMIIETEH
Mo | mp | JTac
201
anroputma k- (MOIIK- MOATOTOBKA |  HHE,
OJIrHKaNIINX 7.1, JoKJIaga IOKJIaJ
cocenert (kNN) [MOIIK-7.2) THUTIOBBIC
3a/IaHUsI
OIIK-6 [Toaroroska
NOIIK- K YCTHOM .
Tema 4. ( Y y YCTHBIN
6.1) OIIK-7 ompocy,
Perpeccus o1poc,
(MOIIK- TECTUPOBAH
Mertpuku OLIeHKH TECTUPOBA
erpeccun: MSE 7.1, 4 6 | 8 1o, He
Perp ; > |[MOIIK-7.2) BBITIOJTHEHU ’
MAE, R2 — JIOKJIa]]
0 TUITOBBIX
KOA(pPUITUEHT ., | TUIIOBBIE
e€TepMUHALIIU Sa/larui 3a/IaHUs
A MOJTOTOBKA
JTIOKJ1a]1a
Tema S. OIIK-6
Knacrepuzauuss | (MOIIK- [Toaroroska
k-means, k-  [6.1) OIIK-7 K YCTHOMY | YCTHBIU
means++, (UOIIK- omnpocy, omnpoc,
DBSCAN, 7.1, 2 - 4 8 | TECTUPOBAH | TECTUPOBA
arnomepatruBHas |MOIIK-7.2) IO, HUE,
KJIacTepU3alus MOATOTOBKA | JIOKJIaj
MeTpuKku OLIEHKHU JoKJaga
KJIaCTEepHU3aLUU
OIIK-6 Iloaroroska
Tema 6. (UOIIK- K YCTHOMY .
YCTHBIN
Anroputmsel,  |6.1) OIIK-7 onpocy,
ornpoc,
ocHoBaHHble Ha | (MOIIK- BBIMIOJTHEHU
4 - 6 8 JIOKJIaJ]
IIPUMEHEHUU 7.1, 10 THIOBBIX | "
pelaruux NOIIK-7.2) 3aaHUN
3a/1aHus
JIEPEBHEB. MOATOTOBKA
JIOKJ1a/1a
Tema 7. Meton OIIK-6 IToaroroska
OIIOPHBIX (UOIIK- K YCTHOMY | YCTHBIN
BEKTOPOB. 6.1) OIIK-7| 4 - 4 8 onpocy, onpoc,
[Ipsimas u (UOIIK- MMOJITOTOBKA | JIOKJIAJ
oOparHas 3aJa4a. 7.1, JoKJIaga
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Kon KonnuectBo
KOMITETEHIT 4acoB,
WH, KOTL | BBIICTACMBIX HA |
WHJIUKATOp | KOHTAKTHYIO
HanmenoBanue BO
a paborty, Buaet CP | Kontpons
pazzena, TEMbl 4aco
JOCTIKEHU 10 BHaM s CP
st y4eOHBIX 3aHATHUH
KOMITIETCH
o | Tp | JTac
uu
Omnpenenenue |MOIIK-7.2)
OTIOPHBIX
BEKTOPOB.
S nepHbIN TPIOK.
OIIK-6 IToaroroBka
(MOIIK- K YCTHOMY .
YCTHBIN
6.1) OIIK-7 ompocy, OIIDOC
Tewma 8. (UOIIK- BBIMIOJTHEHU poc,
. TECTUPOBA
HanBHbIi 7.1, 7 6 ] FO TUIIOBBIX -
oaitecoBckuit  |MOIIK-7.2) 3aJaHui OKH;
KJaccupukaTop TECTHUPOBaH 8 A
TUIIOBBIC
1o,
3aaHus
MOATOTOBKA
JIOKJIaia
OIIK-6 IToaroroBska
NOIIK- K YCTHOM .
Tema 9. MeToabl ( y y YCTHBIN
Oe3rpaueHTHON 6.1) OTIK-7 onpocy; ompoc
(MOIIK- TECTUPOBAH ’
ONTUMU3AINH: TECTHpPOBA
CIIy4YalHBIN MOUCK 71, 2 - 6 8 HIO, HHE
R ’|MOIIK-7.2) BBITIOJTHEHU ’
hill climb, oTxur, IOKJIaJ
. 10 THUITOBBIX
reHEeTUYECKUM . | THUIIOBBIC
3aJaHUuM
aJTOPUTM 3aaHus
MOATOTOBKA
JIOKJ1a1a
Tema 10. OIIK-6 [ToaroroBka
Cucremsbl (UOIIK- K YCTHOMY
TJIyOOKOTO 6.1) OIIK-7 ompocy,
o0y4eHus. (MOIIK- TECTUPOBAH
HeliponHsle cetn 7.1, 10,
Pabora c HNOIIK-7.2)| 2 8 8 | BBIIOJTHEHH
M300paKEHUSIMU 10 THUITOBBIX
C MOMOUIBIO 3a1aHuN
HEUPOHHBIX NOATOTOBKA
cereir OOpaboTKa JOKJ1a1a
TEKCTOB
Tema 11. OIIK-6 2 8 8 |IlogroroBka
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Kon KosmmuecTBo
KOMIIETEHII 4acoB,
WH, KOTL | BBIJICIACMBIX HA | ¢
WHJIUKATOp | KOHTAKTHYIO
HaumenoBanue BO
a paborty, Buaet CP | Kontpons
pazzena, TeMbl R — 1O BHIAM 4aco
st y4eOHBIX 3aHATHUH B CP
KOMNETEHI | Ip | Jla6
201
OO0yuenue ¢ (MOIIK- K YCTHOMY
noakperieHuem |6.1) OIIK-7 omnpocy,
[Tonstus arenra, | (MOIIK- TECTUPOBAH
Cpebl, 7.1, HI0,
COCTOSIHUS, NOIIK-7.2) BBIMIOJTHEHU
JICUCTBUN U FO TUITOBBIX
Harpazisl. 3aJaHUN
OyHKIUA IIOArOTOBKA
[IEHHOCTHU JOK1a/1a
COCTOSIHUS
(Value function)
U QyHKIUS
KauecTBa
nevicteus (Q-
funtion).
OnruMuzanus
CTpaTErvu C
MTOMOIIBIO
MaKCUMM3ALUH
byHKIUH
LIEHHOCTHU U
KauecTBa. Q-
o0y4JcHHE.
Tema 12. OIIK-6 I[Toaroroska
['myGokoe (UOIIK- K YCTHOMY
oOy4eHue ¢ 6.1) OIIK-7 onpocy,
noakperienuem | (MOIIK- TECTUPOBaH
Deep Q- 7.1, W10,
Networks, Actor- [IOIIK-7.2) ) 6 g | BPIMOTHEHH
critic Jist 10 TUIOBBIX
YPOBHSA 3aJaHUN
SKCITEPTHBIN: MOJArOTOBKA
REINFORCE, J0KIa/1a
A2C, PPO,
DDPG
BCEI'O HACOB 34 - 68 | 96 54
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Tema 1. BBeaeHHe B HCKYCCTBEHHBIM HWHTEIJIGKT W OCHOBHBIC METOJbI
MaIIMHHOTO O0y4eHHUsI 17151 PaOOTHI ¢ TAOMYHBIMU JaHHBIMHA.— 16 d.

Jlekiuu — 2 4. Copepxanme: Ilonsatue wunbopmaruu. Ilonsarue wu
Kiaccu(ukanus ~ MUCKyCCTBEHHOTO  HWHTEIIeKTa. Pombs  wHboOpMamuu U
MH()OPMAIIMOHHBIX TEXHOJOTHI B Pa3BUTUU COBPEMEHHOTO HUH(POPMAIMOHHOTO
oOmectBa. locymapcTBeHHass  MOJUTMKA B HMH(POPMALMOHHOM  cdepe.
Nudopmanmonnas 6€301acHOCTb.

JlabopatopHbie pabOThI — 6 4.

Tema 2. OCHOBHBIE 33]1a4l CUCTEM MCKYCCTBEHHOI'O MHTEIIEKTa.— 16 4.

Jlextuu — 4 4. Conepxxanue: Knaccudukarus, KiacTepu3aius, perpeccus.
Turb MaIIMHHOTO 00yYCHUS

JlabopaTopHbie paboThl —4 U.

Tema 3. Knmaccudukanus Ha mpumepe anroputma k-Ommxaimmx coceaeit
(kNN) — 16 u.

Jlexunu — 4 4. Copepxxanue: OnuuoHAIBHO: BRICTPBIN NOMCK ONMKAMIIAX
cocenieli. MeTpuku OlIEHKU KJlaccu(puKauu: mojiHoTta, Tounocts, F1, ROC, AUC.
Banupanmmonnas u  tectoBas  BwIOOpKa. Kpocc-anmuparusi.  Pabora ¢
KaTerOpUaJbHBIMU TIPU3HAKAMH.

JlaGoparopubie paboThl — 4 .

Tema 4. Perpeccusa. Merpuku onenku perpeccun: MSE, MAE, R2 —
kod(pdunneHT nerepmuHanuu. — 18 4.
Jlekuuu — 4 u. Copepxkanue: JluneiiHas perpeccus, MOJUHOMHUAIbHAS
perpeccus. IlepeoOyuenue u perymnsipusanus, rpedHeBas perpeccus, LASSO,
Elastic Net.

JlabopaTopHbie paboThl — 6 .

Tema 5. Kmacrepuzanus k-means, k-means++, DBSCAN, arnmomeparuBHas
KJIacTepusanns MeTpuKy OLEHKH Kilactepus3anuu — 14 4.

Jlexkuun — 2 4. Copepxkanue: Knacrepuzanus: HOpounecc IpyNIHUPOBKU
00BEKTOB NAaHHBIX MO cx0AcTBY. Kiactep: rpymnma oObEKTOB, CXOKHUX MO CBOUM
XapakTepuCTHKaM. MeTpHKa pacCTOSHHS: (PYHKIHS, WU3MEPSIONas pPacCTOSTHHUE
MEXTy 00bEKTaMH JaHHBIX.

JlaGopatopHbie pabOThI — 4 .

Tema 6. AnropuT™Mbl, OCHOBaHHbBIE HA IPUMEHEHUHU PEIIAIOIINX JEPEBbEB —
18 u.
Jlekiuu — 4 4. Copepxanme: Kputepum pazOuenust y3noB: [lomymsipHbie
kputepuu: nHopmarmonHeii mpupoct (Information Gain), kpurepuit [xuHu
(Gini impurity), sutponus (Entropy). Metoas! nmpenoTBpalleHus nepeooyyeHus :
Mertonpl: o0pe3ka (pruning), OrpaHUYeHHs] TJIyOMHBI JI€pEBa, MUHHUMAJIBHOE
YUCJIO HAOMIOJAEHUMN B y3i€. AJITOPUTMBI TOCTPOEHUs JIepeBbeB pemieHuid: 1D3,
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C4.5, CART - campie pacnpocTpaHeHHble anropuTmbl.  OOpaboTka
NPOIMYIICHHBIX JaHHBIX: MeTonbl: yaalieHne HaOMI0ICHU C MPOITyCKamH,
3aMoJHEHUE MPOIYCKOB CPETHUM 3HAYCHHEM, CO3JIaHHE OTACIBHOTO Y3Ja IS
MIPOIYIIICHHBIX JaHHBIX.

JlaGopaTopHbie pabOThI — 6 4.

Tema 7. Meton onopHbix BekTOpoB. [Ipsimast u obOpaTtHas 3agada. OnpeneneHue
ONOPHBIX BEKTOPOB. AnepHblid TproK — 16 4.

Jlekuuu — 4 4y. Copepxkanue: BBegenue B SVM: Onumcanue OCHOBHBIX
OpUHUMNOB ©  uaen wmerona. IlpemmymecrBa SVM: Bbicokas TOYHOCTB,
YCTOMYMBOCTh K MEPEOOYyYEHHIO, BO3MOXKHOCTH PabOThI C BBICOKOPAa3MEPHBIMU
JAHHBIMH, CIIOCOOHOCTh 00pabaThiBaTh HEJIWHEWHbIE TPAHUIBl pa3/eleHUs.
Henocratku SVM: CrnoHOCTh BbIOOpa MHapaMeTpoB Siapa U peryisipu3aliii,
MeJUIeHHOe oOyueHue st Oonbimux HA0OpoB maHHBIX. [Ipsimas u oOpaTHas
3aj1aya: Ilpssmas 3amawa SVM: Halitu onTUMaabHYI0 Ppa3Jeisiollyio
TUIEPIUIOCKOCTh B MPOCTPAHCTBE MPU3HAKOB, KOTOPAash MAKCUMAJIbHO pa3lemsieT
kiaccel maHHblX. OOpartHas 3amada SVM: Haiitu ¢dyHkmmio smpa, xoTopas
npeoOpa3yeT MCXO/AHbIE JaHHBIE B 00Jiee BBICOKOPa3MEPHOE MPOCTPAHCTBO, TJIE
KJIACChl MOYKHO Pa3JeinuTh JUHEWHO. OnpeiesieHue OMOPHBIX BEKTOPOB: OmnopHbIE
BEKTOpbl: TOUKM MAHHBIX, KOTOpPbIE HAXONATCS OJMMXKE BCEro K pasiaelsronieit
TUTIEPILUIOCKOCTH.

JlaGopatopHbie paboThI — 4 .

Tema 8. HauBHnblli OaliecoBckuii kinaccudukarop.— 18 4.

Jlekuuu — 2 4. Copepxanue: Bpeaenue B HauBnbiii baliecoBckuii
Knaccudukarop: Onucanue OCHOBHBIX MPUHIUMIIOB U UAECH airopurma. Teopema
banieca: IloHsiTHe yCIOBHOW BEPOATHOCTUA. METOIAbI OLEHKU paCIpENeIICHUs
npusHakoB. EM-anroputm Ha  npumepe cMmecu  rayccuadH.  MeTtoasl
Oe3rpaJIMCHTHON  ONTHUMU3AIMU: CAydaHeld mouck, hill climb, omxwur,
TEHETUYECKUU aJITOPUTM.

JlabopatopHbie pabOThI — 6 4.

Tema 9. Meroabl 0€3rpaJueHTHON ONTUMU3AIMU: CIy4alHbIA TOMCK, hill
climb, oTxur, reHeTHYeCcKuit anroput™ — 18 u.

Jlexuuu — 2 4. Conepxanue: Cnyuaiinbiii nouck. Hill climbing (mogbem B
ropy). Omxur (simulated annealing): meTona, BAOXHOBJICHHBIA (PU3UUECKUM
poLeccoM OTXKura. ['eHeTHUeCKUil anropuTM: BIOXHOBJIEH SBOJIIOLHUOHHBIM
npoueccoM. [IpoctpanctBo noucka. lleneBas ¢pynkums. ['odanbHbI ONTUMYM.
JloxanbHblii onTUMYM. CiyyaiiHbI€ TOMCKHU.

JlabopaTopHbie paboThl — 6 .

Tema 10. Cucremsl Timybokoro obOyuenusi. Heitponnsie cetu Pabota ¢
MN300pKEHUSIMH C TIOMOIIIBI0 HEHPOHHBIX ceTert OOpaboTka TeKCTOB — 18 4.
Jlekuuun — 2 4. Copepxxanue: [IoHATHE MCKYCCTBEHHBIX HEUPOHHBIX CETEU
(MHC). ApxuTekTypa HEMPOHHBIX CETEN: CIIOU, HEHPOHBI, PYHKIIUU aKTUBAIIUH.
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[Ipouiecc 0OyueHus: HEMPOHHOM ceTH: mpsMoe pacnpocTpanenue (forward
pass), oopaTHoe pacupoctpanenue (backpropagation), rpaiueHTHBIN CIycK. THUIIBI
apXUTEeKTyp: cBepTouHble HelpoHHbie ceTu (CNN), pekyppeHTHbIE HEHpPOHHbIE
cetu (RNN), pexypcuBnubie HelpoHHble cetu (RNN), aBTo3HKOAEPHI,
reHepaTuBHO-cocTsa3aTenbHbie cetu (GAN).

JlaGoparopubie paboThI — § .

Tema 11. OGyuenue c nojakperieHrueM [loHaTHs areHTa, Cpeibl, COCTOSTHUA,
nerictBuit u Harpaabl. DyHknus 1eHHoctu coctosiHug (Value function) u
bynkuus kauectna nevictsus (Q- funtion). OnTuMu3zanus cTpaTerui ¢ HTOMOUIBIO
MaKCUMU3aluK (PYHKIMHI [IEHHOCTH U KadecTBa. Q-00yuyeHue — 18 u.

Jlekiuu — 2 4. Conepxanue: Arent. CocrtossHue: uHpOpMAIUS,
OMHCHIBAIOIIAs TEKyIlee TMOJOoKeHue areHta B cpexae. /[elcTBue: omneparus,
BBHITIOJIHAEMAsI areHTOM B TeKylieMm coctosiuuu. Harpanma. dyHKIuM meHHOCTH U
kadectBa: DyHkius mneHHocTH coctosHUa (Value function, V(s)): oneHmBaer
COCTOsIHME S C TOUKH 3peHus arenta. SARSA (State-Action-Reward-State-Action):
B ommune oT Q-o0ydenusi, SARSA. Deep Q-learning: ucmonb3yeT HEHpPOHHBIE
cetu 1 annpokcumanmu Q-¢ynkiuu. Double Q-learning.

JlaGoparopusbie paboThI — § 4.

Tema 12. I'my6okoe oOyuenue ¢ noakpersienueM Deep Q-Networks, Actor-
critic [{ns yposus skcneptHbiii: REINFORCE, A2C, PPO, DDPG — 16 u.

Jlekiiuu — 2 4. Copepxanue: 1. Deep Q-Networks (DQN). Uaes: DQN.
KiroueBbie Texnonorun. OnwiT peruieit namstu. I{enessie cetu. Actor-Critic (AC).
REINFORCE: ocHOBaH Ha I'paJIMEHTHOM CITYCKE€ W MCIIOJIB3YET OLIEHKY Harpaisbl
muist oonoBneHust nonutuku. A2C (Advantage Actor-Critic). PPO (Proximal Policy
Optimization). DDPG (Deep Deterministic Policy Gradient).

JlabopaTopHbie paboThl — 6 .
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4.2.2. ConepxaHue TUCIMIUIAHBI (MOYJIS) 1O 3209HOM (hopMe 00yUeHUS:

Kon KommuecTBo
KOMIIETEHIT 4acoB,
WH, KOX | BBUICIEMBIX HA | 1.
WHJIUKATOp | KOHTAKTHYIO
HaumenoBanue BO
a paborty, Buael CP | Kontpons
pasnena, TeMbl 4aco
JOCTHKEHU 10 BUAaM
.|B CP
s y4eOHBIX 3aHSITUI
KOMNETEHI | Ip | J1a6
uu
Tema 1. Beenenne | OIIK-6
B uckycctBeHubiii | (MOIIK-
unremekr u  |6.1) OIIK-7 [Toaroroska
ocHoBHbIEe MeToabl | (MOIIK- K YCTHOMY | YCTHBIU
MAIIIMHHOTO 7.1, | 2 18 omnpocy, onpoc,
oOyuenus nis  |MOIIK-7.2) IMOJITOTOBKA | JIOKJIAJ
paboThI ¢ JOKJIazaa
TaOJIMYHBIMU
JaHHBIMU
OTIK-6 [Tonroroska
Tema 2. OcnoBubie| (MOIIK- < HCTHOM —
3agauu cucteM |6.1) OIIK-7 i i 20 gn oc y };H oc
uckyccrsenHoro | (MOIIK- pocy; poc,
MOATOTOBKA | JIOKJIaj]
WHTEJICKTA 7.1,
VIOITK-7.2) Aol
OIIK-6 YCTHBIN
Tema 3. (UOIIK- [TonroroBka| ompoc,
Kiaccuduxanus
A IDHMEDE 6.1) OIIK-7 K YCTHOMY |TE€CTUpOBa
PHUMED (MOTIK- | 1 2 | 20 | ompocy, HHe,
anroputma k-
R 7.1, MOJATOTOBKA | JIOKJIA]]
cocezeit (KNN) NOIIK-7.2) JIOKJIaJa | TUIIOBBIC
3a/IaHUs
OIIK-6 [Toaroroska
Tema 4. (MOTIK- K yCTHOMY YCTHBIN
6.1) OIIK-7 ompocy,
Perpeccus orpoc,
(MOIIK- TECTUPOBAH
MeTpuku orleHKH TECTUPOBA
erpeccun: MSE 7.1, 1 2 20 1o, HUE
P . > |[MOIIK-7.2) BBITIOJIHEHU ’
MAE, R2 - AOKJIa
10 TUTOBBIX
KodhpureHT . | TUIIOBBIE
e€TepMUHALINU SIAHIH 3a/IaHus
A MOJATOTOBKA
JIOKJIa/1a
Tewma 3. OIIK-6 - - 20 |TloAroToBKa| YCTHBIM
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Kon KosmmuecTBo
KOMIIETEHII 4acoB,
WH, KOTL | BBIICTACMBIX HA |
WHJIUKATOp | KOHTAKTHYIO
HaumenoBanue BO
a paborty, Buaet CP | Kontpons
pazzena, TeMbl 4aco
JIOCTUKEHU 1o BUJIaM s CP
st y4eOHBIX 3aHATHUH
KOMIIETEH
Mo | mp | JTac
201
Knacrepuzauus | (MOIIK- K YCTHOMY | OIpoOC,
k-means, k- 6.1) OIIK-7 Ompocy, |TeCTHpOBA
means++, (UOIIK- TECTUPOBaH HUE,
DBSCAN, 7.1, HI10, JIOKJIa]]
arnomeparuBHas |MOIIK-7.2) MOJArOTOBKA
KJIacTepU3alus JOKIa/1a
Mertpukn OLIEHKH
KJIacTepU3aluu
OIIK-6 IloaroroBka
Tema 6. (MOIIK- K YCTHOMY .
YCTHBIN
Anroputmsel,  |6.1) OIIK-7 ompocy,
omnpoc,
ocHoBanuble Ha | (MOIIK- BBITTOJIHEHU
- - 20 JOKJIaJ1
MPUMEHEHUU 7.1, 10 THIOBBIX | © "
pelIaInx NOIIK-7.2) 3aJaHUM
3a/IaHus
JIEPEBHEB. MOATOTOBKA
JTIOKJ1a1a
Tema 7. Meton OIIK-6
OTNIOPHBIX (UOIIK-
BEKTOPOB. 6.1) OIIK-7 [ToaroroBka
IIpsamas u (MOIIK- K YCTHOMY | YCTHBIA
oOpatHas 3ajay4a. 7.1, - - 20 onpocy, onpoc,
Omnpenenenue |MOIIK-7.2) MOATOTOBKA | JIOKJIAJ
OTIOPHBIX J0K1a/1a
BEKTOPOB.
S IepHBIN TPIOK.
OIIK-6 [Toaroroska
(MOIIK- K YCTHOMY .
YCTHBIN
6.1) OIIK-7 ompocy, OIIDOC
Tema 8. (MOIIK- BBIMIOJTHEHU poc,
. TECTUPOBaA
HauBHbriit 7.1, 50 |0 THIOBbIX Hite
OaiiecoBckuii  |MOIIK-7.2) 3aJaHUM OKH;
KJ1accupukaTop TECTUPOBaH A A
TUTIOBbIE
171008
3a/IaHUs
MOATOTOBKA
JIOKJIa/1a
Tema 9. MeTobl OIIK-6 1 2 18 |IloaroroBka| YCTHBIU
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Kon KosmmuecTBo
KOMIIETEHII 4acoB,
WH, KOTL | BBIJICIACMBIX HA | ¢
WHJIUKATOp | KOHTAKTHYIO
HaumenoBanue BO
a paborty, Buaet CP | Kontpons
pazzena, TeMbl R — 1O BHIAM 4aco
st y4eOHBIX 3aHATHUH B CP
KOMNETEHI | Mp | JTa6
201
oesrpanuentnoit | (MOIIK- K YCTHOMY | Ompoc,
ontumuzanuu: |6.1) OIIK-7 Ompocy, |TeCTUPOBa
cinydainbsii nouck,| (MOIIK- TECTUPOBaH HUE,
hill climb, oTxwur, 7.1, HIo0, JTIOKJIa]1
reHetuueckuit  |MOIIK-7.2) BBITIOJIHEHU | TUIIOBBIE
AITOpUTM 10 TUTIOBBIX | 3aJIaHUS
3a1aHUI
MOATOTOBKA
JIOKJIa/1a
Tema 10. OIIK-6 IToaroroska
Cucremsl (UOIIK- K YCTHOMY
rTyOOKOT0 6.1) OIIK-7 onpocy,
oOy4eHwusl. (MOIIK- TECTUPOBAH
Heitponnsie cetu 7.1, IO,
PaboTa c NOIIK-7.2)| 1 2 16 | BbIIOTHEHU
M300pKCHUSIMU 10 TUIOBBIX
C IIOMOILBIO 3a1aHUN
HEUPOHHBIX IIOArOTOBKA
cereit OOpaboTKa JOKJ1a1a
TEKCTOB
Tema 11. OIIK-6 Iloaroroska
OO0yueHue c (MOIIK- K YCTHOMY
noakperienuem |6.1) OITK-7 ompocy,
[Tonsarus arenra, | (MOIIK- TECTUPOBAH
Cpelibl, 7.1, HI10,
COCTOSIHHS, NOIIK-7.2) BBINOJIHEHU
JIICUCTBUU U 10 TUIIOBBIX
Harpapbl. 3aJlaHuH
- 2 20
OyHKIUA IIOArOTOBKA
LIEHHOCTHU J0KJIa/1a
COCTOSIHUSA
(Value function)
1 QyHKIUS
KauyecTBa
neucteug (Q-
funtion).
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Kon KonnuectBo
KOMIIETEHII 4acoB,
WH, KOTL | BBIJICIACMBIX HA | ¢
WHJIUKATOp | KOHTAKTHYIO
HanmenoBanue BO
a paborty, Buaet CP | Kontpons
Pa3/IciIa, TEMBT JTOCTHUKEHU 10 BUJaM Haco
.|B CP
st y4eOHBIX 3aHATHUH
KOMNETEHI | Mp | JTa6
uu
OnruMuzanus
CTPaTETrHH C
MOMOIIIBIO
MaKCUMHU3AIUN
byHKIMA
LEHHOCTHU U
KauecTBa. Q-
oOydcHHE.
Tema 12. OIIK-6 Iloaroroska
['my6okoe (MOIIK- K YCTHOMY
oOyueHue ¢ 6.1) OIIK-7 oTpocy,
noakperienuem | (MOIIK- TECTUPOBAH
Deep Q- 7.1, HI0,
Networks, Actor- [1OIIK-7.2) 1 5 |1 |BpImOTHERH
critic Jms 10 THUIIOBBIX
YPOBHSA 3aJaHUN
SKCIEPTHBIN: MOATOTOBKA
REINFORCE, JIOKJIaaa
A2C, PPO,
DDPG
BCEI'O HACOB: 6 - 14 | 223 9

Tema 1. BBeneHue B HMCKYCCTBEHHBIM MHTEIJIEKT W OCHOBHBIE METOJIbI
MaIIMHHOTO O0y4eHHUsl 1711 paOOThI ¢ TAOJMYHBIMU JaHHBIMUA.— 21 d.

Jlexunn 1 4. Conepxanue: Ilonstue wunpopmanuu. I[lonsiTue u
Kinaccuukanus  MCKYCCTBEHHOTO  HMHTeIiekTa. Pombp  wHboOpMamuu U
WH(OPMAITMOHHBIX TEXHOJOTUM B Pa3BUTUU COBPEMEHHOTO HH(POPMAIIMOHHOTO
obmectBa. [ocymapcTBeHHas monuTUKa B wHPOpMAIMOHHON  cdepe.
Nudopmarnmonnas 6€301MacHOCTD.

JlabopatopHbie pabOThI — 2 .

Tema 2. OcHOBHBIC 331291 CHCTEM MCKYCCTBEHHOTO MHTEIeKTa.— 20 .

Jlexkun — - 4. Coxmepkanue: Knaccudukamms, KiacTepusainus, perpeccusi.
THUnbl MAIIMHHOTO 00YYCHUS

JlaGopatopHbie pabOThI — 4.
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Tema 3. Knmaccudukanus Ha mpumepe anroputma k-Ommxaimmx coceneit
(kNN) — 23 4.

Jleximu — 1 4. Conepskanue: OniuoHAIBbHO: BRICTPBIN TOUCK OnIKaAMIIIAX
coceneii. MeTpHKHU OIICHKH KilacCH(pUKAIMU: OJIHOTa, TouHocTh, F1, ROC, AUC.
Bamupnanmonnass wu  TectoBas  BeIOOpKa. Kpocc-Banmparusa.  PabGora ¢
KaTeropuajibHbIMU MIPU3HAKAMMU.

JlaGoparopHsbie paboThI — 2 .

Tema 4. Perpeccus. Mertpuku ouenku perpeccun: MSE, MAE, R2 —
ko3 pUIMEeHT neTrepMuHanuu. — 23 u.
Jlekumu — 1 4. Copepxanue: JluneiiHas perpeccus, MNOJUHOMHUATIbHAS
perpeccusi. IlepeoOyduenue u perymnsipusanus, rpedneBas perpeccusi, LASSO,
Elastic Net.

JlabopaTopHbie paboThI — 2 .

Tema 5. Kimacrepmuzanust k-means, k-means++, DBSCAN, arinomepaTuBHas
KJ1lactepusanus MeTpuku oleHKH kiactepusanuu — 20 u.

Jlekumu — - 4. Copepxanue: Kitacrepuzaums: mpouecc TIpyNIHpPOBKH
00BEKTOB JaHHBIX MO cxoiacTBYy. Kiactep: rpynmna oObEKTOB, CXOKHUX MO CBOUM
XapakTepucTukaMm. MeTpuka paccTosiHus: (DYHKIUs, HU3MEPSIoNIasi PaccTOsSHUE
MEXy OObEKTaMU JTAHHBIX.

JlabopatopHbie pabOThI — - Y.

Tema 6. AropuT™bl, OCHOBaHHbIC HA TPUMEHEHUH PEIIAIOIINX JIEPEBEB —
20 u.
Jlekuuu — - 4. Copgepxkanme: Kputepum pazouenust yznoB: IlomynspHbie
kputepun: uHdopmarmonHsii nmpupoct (Information Gain), kpurepuit [xunu
(Gini impurity), saTponust (Entropy). Metoasl npenoTBpaiieHus nepeo0ydeHus:
Mertonpl: oOpe3ka (pruning), orpaHUYCHHS TIyOWHBI JIepeBa, MUHUMAIBLHOE
YUCJI0 HAOMIOJEHUN B y3Jie. AJTOPUTMBI IOCTPOEHUS JIepeBbeB pemieHuil: 1D3,
C4.5, CART - campie pacnpocTpaHeHHsle anroput™mbel. OOpaboTka
MPOIYIIECHHBIX MaHHBIX: METOMbI: yIaJeHWe HaONIOACHUN C MPOIyCKaMH,
3aMOJIHEHNE TMPOITYCKOB CPETHUM 3HAYCHHEM, CO3JaHHE OTACIBHOTO y3Ja IS
MPOITYIIICHHBIX JaHHBIX.

JlaGopatopHbie pabOThI — -4.

Tema 7. Meton onopHbix BekTopoB. IIpsimas u oOparHas 3amauya.
Ornpenenenue onOpHbIX BEKTOPOB. SAnepHblil Tprok — 16 4.

Jlekuuu — - 4. Coxepxkanue: Bpenenne B SVM: OmnmcaHue OCHOBHBIX
NPUHIMIIOB U ujaen wmerona. IlpeumymectBa SVM: Bbicokas TOYHOCTb,
YCTOMYUBOCTh K TMEPEOOYyUECHHIO, BO3ZMOXHOCTh PAaOOThI C BBICOKOPA3MEPHBIMU
JAHHBIMH, CIIOCOOHOCTh 00pabaThiBaTh HEIWHEWHBIE TPAHUIII pa3/IeleHUs.
Henocratkm SVM: CrnoxHOCTh BbIOOpa mHapaMeTpoB SApa M peEryJsipu3aliui,
MEJUICHHOe oOydeHue s Oonbimmx HAO0OpOB maHHBIX. [Ipsmas m oOpaTHas
3agava: lIpsmas 3amava SVM: Hailitu onTtumanpHyr0  pa3aesiollyro
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TUNEPIUIOCKOCTh B MPOCTPAHCTBE MPU3HAKOB, KOTOPask MAaKCUMAaJIbHO pa3/elser
kiaccel maHHblXx. OOpartnHas 3amada SVM: Haiitu ¢dynkmumio smgpa, xoTopas
npeoOpa3yeT UCXOJHBIC JaHHBIE B 0OJiee BBICOKOPA3MEPHOE MPOCTPAHCTBO, T
KJIACCHI MOKHO Pa3JeuTh JIMHEWHO. ONpeesieHne OMOPHBIX BEKTOPOB: OmopHbBIE
BEKTOPBI: TOYKM MaHHBIX, KOTOPBHIE HAXOJATCA OJMKE BCETO K pasleisiomen
TUTNIEPIUTOCKOCTH.

JlaGoparopHbie pabOThI — - 4.

Tema 8. HauBHnblii OaliecoBckuii kinaccudukarop — 20 4.

Jlekuuu — - 4. Copepxanue: Bpenenne B HawuBoblii baliecoBckuid
Knaccudukarop: Onrcanve OCHOBHBIX MPUHIMIIOB U WAEH aiaropurma. Teopema
baiieca: IloHsiTME YCIOBHOM BEpPOATHOCTH. METOIbI OLEHKH pPaCIHpEACICHUS
npu3HakoB. EM-anroputmM Ha  mpuMmepe cMecH ~ rayccuad.  Meroasl
Oe3rpaJIMCHTHON  ONTHUMHU3AIMU: CAydaHeld mouck, hill climb, omxwur,
TEHETUYECKUH aJITOPUTM.

JlabopaTopHblie pabOTHI — -4.

Tema 9. Mertoap! Oe3rpaiMeHTHONW ONTHMHU3ALMU: CIy4YallHbIN MOUCK, hill
climb, oTxur, reHeTuYecKuil anroput™ — 21 u.

Jlexunu — 1 4. Conepxanue: Cnyuaiinbiii nouck. Hill climbing (mogbsem B
ropy). Omxur (simulated annealing): meToa, BIOXHOBICHHBIM (UZUYECKUM
IpoLIECCOM OTXUra. ['€HeTHUeCKHil anropuTM: BAOXHOBJIEH 3BOJIOLHUOHHBIM
npoueccoM. [IpoctpanctBo noucka. Lenesas ¢pynkuus. ['odanbHbI ONTUMYM.
JloxanbHbIi onTuMyM. Ciy4dailHbIE TTIOMCKHU.

JlaGoparopubie paboThI — 2 .

Tema 10. Cucremsl Timybokoro ob0yuenusi. Heitponnsie cetu Pabota ¢
M300pKEHUSIMH C TIOMOIIBI0 HEHPOHHBIX ceTert OOpaboTka TeKCcTOB — 19 u.

Jlexuuu — 1 4. Copepxxkanue: I[loHSITHE MCKYCCTBEHHBIX HEUPOHHBIX CETEH
(MHC). ApxuTektypa HEHPOHHBIX CETeM: CJI0U, HEUPOHBI, GYHKIIUN aKTHBAIUH.

[Iponiecc oOyueHusi HEMPOHHOU ceTu: mpsmoe pacnpoctpaHenue (forward
pass), oopaTtHoe pacrpoctpanHenue (backpropagation), rpagueHTHbIN ciycK. TuIb
apXUTeKTyp: cBepTouHble HeillpoHHble ceTh (CNN), peKyppeHTHble HEHPOHHbIE
cetu (RNN), pexypcuBHbie HelpoHHble cetu (RNN), aBTO’HKOAEPHI,
reHepaTuBHO-cocTsa3aTenbHbie ceTu (GAN).

JlaGoparopHbie paboThI — 2 .

Tema 11. OOyuenue ¢ nonkperienueM [loHsTUS areHTa, Cpejibl, COCTOSHHUS,
nerictBuii W Harpaapl. DyHknus 1eHHoctu coctosiHug (Value function) u
bynkuus kauectna nericteus (Q- funtion). OnTuMu3anus cTpaTeruy ¢ TOMOIIBIO
MaKCUMU3aluu (PyHKIUI IIEHHOCTH U KadecTBa. Q-00yueHue — 22 u.

Jlekiuu — - 4. Copepxanue: Arent. CoctosHue: wuHGOpPMAIIHS,
ONMCHIBAIOIIAS TEKYIEee IIOJIOKEHNWE areHra B cpene. Jlencreue: omnepanus,
BEITIOJTHSIEMAsl areHTOM B TeKymieMm coctossHuu. Harpama. dyHKIMM meHHOCTH U
kauectBa: DyHkiusa neHHoctu coctosiHug (Value function, V(s)): ouenuBaer
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COCTOsIHME S C TOUKH 3peHusa arenta. SARSA (State-Action-Reward-State-Action):
B otiauuue oT Q-o0yueHusi, SARSA. Deep Q-learning: ucrmonb3yeTr HEHPOHHBIC
cetu s anmnpokcuManuu Q-dyukmuu. Double Q-learning.

JlaGopaTopHbie paboThI — 2 .

Tema 12. I'mybGokoe oOyuenue ¢ noakperienueM Deep Q-Networks, Actor-
critic [{ns yposus skcneptabsiii: REINFORCE, A2C, PPO, DDPG — 14 u.

Jlekiimu — 1 4. Copepxkanue: 1. Deep Q-Networks (DQN). Uaes: DQN.
KitoueBble TexHosmoruu. OnbIT peruieit namsatu. Lenesrbie cetu. Actor-Critic (AC).
REINFORCE: ocHOBaH Ha IpaJlu€HTHOM CITyCKE W HMCHOJIB3YET OLIEHKY Harpaisbl
st ooHoBeHus noautuku. A2C (Advantage Actor-Critic). PPO (Proximal Policy
Optimization). DDPG (Deep Deterministic Policy Gradient).

JlaGoparopHbie paboThI — 2 .

5. OneHoO4YHbIe MATEPHAJIBI U CHUIIJIMHBI (MOTYJIA)
OueHouyHble  MaTepualibl  JJIsi  TMPOBEACHUS  TEKYIIero  KOHTPOJs
YCIEBAEMOCTH U MPOMEXKYTOYHOM aTTecTall MO0 JUCHUIUIMHE (MOJIYJIIO)
npeACTaBICHbI B BUie (POHAA OLICHOUHBIX CPEACTB MO AUCIUILUIUHE (MOIYJIIO).

6. MeToanueckne MaTepuaJIbl 1JIsl OCBOCHMSI AU CHUILIUHBI (MOAYJIs1)

MGTO}II/IHCCKI/IG Marepuajbl I OCBOCHHUA  JUCHHUIIIMHBI (MOJIyJ'ISI)
MpCaACTaBJICHBI B BUIC y‘le6HO-MeTOI[I/I‘ICCKOI’O KOMIIJICKCA T CIHITIIMHBI (MO,Z[YJ'IH).

7. llepeyeHb y4eOHBIX U31aHUI, HEOOXOAUMBIX /IJIsl OCBOCHUSI TUCUHUIIIMHBI

(MoayJin)
Ucnons3yerc
S TIPH
No bubnuorpaduueckoe onrcanue p
W3Y4YCHUU Pexxum moctyma
n/m y4eOHOT0 U3/1aHHUs
paszenon
(Tem)

Pabuesckuii, A. H. Cunrernueckue
JAHHBIE M Pa3BUTHE HEUPOCETEBBIX
TEXHOJIOTUH : Y4eOHUK ISl BY30B /
A. H. PaGueBckuii. — Mockaa :
1 |M3patensctBo  FOpaiit, 2025.—| Tewmsr 1-12
187 ¢. — (BwIcmiee oOpazoBanue). —
ISBN 978-5-534-17716-9. — Tekcr :
aneKkTpoHHbIN //  OOpa3oBarenbHast
miatdopma OpaiT [caiT].

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

Boponos, M. B. Cucremsl
2 |[MCKYCCTBEHHOIO uHTeiuiekTa ;| Temsr 1-12
y4eOHUK M TPAKTUKYM IS BY30B /

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



https://urait.ru/bcode/568661
https://urait.ru/bcode/568661
https://urait.ru/bcode/567794
https://urait.ru/bcode/567794
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M. B. BopoHos, B. U. [IumeHoB,
U. A. HebaeB. — 2-¢ u3m., nepepad.
u non. — Mocksa : M3marenbcTBO

Opaiit, 2025. — 268 ¢. — (Bbiciiee
oOpazoBanue). — ISBN 978-5-534-
17032-0. — TeKcCT : 3AEKTPOHHBIN //
Oo6pazoBaTenbHas miargopma
FOpaiit [caiit].

HNBanos, B. M. HHTennekTyaibHbIe
CHUCTEMBI : y4eOHOe mocobue s
By30B / B. M. MIBaHOB ; 1o Hay4HOM

penaknuen A. H. Cecekuna. —

3 MockBa : U3marensctBo  IOpaiit, Temtr 1-12 https://urait.ru/bcode/538
2024, — 91 c.— (Briciiee 844
obOpazoBanne). — ISBN 978-5-534-

00551-6. — TekcT : PAEKTPOHHBIN //
OOpasoBaTenbHas maTgpopma
FOpaiit [caiit].

CrankeBuy,

JI. A. HHTennekryanbHbIE CHUCTEMBI
U TEXHOJIOTUH :  Y4YeOHMK WU

MPaKTUKYM JUIST BY30B /
JI. A. CrankeBu4. — 2-¢ n3/1.,
nepepad. u  jgom.—  Mocksa :
M3narenbctBo  FOpaiit, 2024. —

495 c. — (Bricmiee oOpa3oBaHue). —
ISBN 978-5-534-16238-7. — Tekcr :
aneKkTpoHHbI //  OO6pa3oBarenbHast
miatdopma FOpaT [caiT].

https://urait.ru/bcode/536
688

Tema 1-12

8. IlepedyeHb 3IEKTPOHHBIX 00pa30BaTEJIBLHBIX PECypPCOB, COBPEMEHHBIX
npogeccHOHAIBHBIX 023 TaHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX CHCTEM,
HEe00XO0AMMBIX /IJIsl OCBOCHMSI AU CIUTIIMHBI (MOIYJIs1)

8.1. DnekTpoHHbIE 00pa30BaTEIbHBIE PECYPCHI:

No
i HaunmenoBanue I'unepccpuika
MuHuCTEpPCTBAa HAYKHU U BBICHIETO
1. oOpazoBanus Poccuiickoit https://minobrnauki.gov.ru
denepanuu:
MuHHCTEPCTBO NPOCBEIICHUSI
2. -PCTBO TP H https://edu.gov.ru
Poccutickon denepannu:
denepanpHas Ciyk0a o Haa30py B
3. AP Y A3OPY http://obrnadzor.gov.ru/ru/

cepe 0O0pa3zoBaHUS M HAYKH:



https://urait.ru/bcode/538844
https://urait.ru/bcode/538844
https://urait.ru/bcode/536688
https://urait.ru/bcode/536688
https://minobrnauki.gov.ru/
https://edu.gov.ru/
http://obrnadzor.gov.ru/ru/
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®enepanbHblil nopran «Poccuiickoe

4 http://www.edu.ru/.
o0pa3oBaHHUEY: i
5 DNeKTPOHHO-OMOIMOTETHAS https://znanium.ru/
cucTeMa «3HaHUYM»:
6. DJIeKTpOHHAS 6I/I6JII/£OT€‘IHa$[ https://urait.ru/
cuctema FOpair:
7. Obpasoparenmuas niargopua https://www.coursera.org/
«Courseray:
8. BeG-nnargopua st 00yueria https://ru.hexlet.io/

nporpamMmmupoBannio «Hexlety

8.2. CoBpeMeHHBIC TTPOdeCCHOHATbHBIE 0a3bl TAHHBIX U WH()OPMAITMOHHBIC
CIIPaBOYHBIE CUCTEMBI:

No
1/ HanmenoBanue ['unepccpuika (Ipu HATUYIHH)
n
1 OdunmanbHbIil THTEPHET MOPTAal http://pravo.gov.ru/index.html
' IpaBOBOM MH(pOPMAITUU
OdunmaneHeIii cailT MUHUCTEPCTBA https://mMBa.pd/
2. BHYTpEeHHHUX Jies1 Poccuiickon
denepann
3 CrnpaBoyHas mpaBoBas cucTemMa https://www.consultant.ru/edu/
) «KoncynpetanT I1mrocy
4 CrnpaBouHas mpaBOBasi CUCTEMA https://study.garant.ru
) «["apaHT
5 CrpaBo4Has mpaBoBasi cUCTEMa https://kodeks.ru/
' «Konexkc»
6 Hammonansabiid OTKPHITHIHA https://intuit.ru/
] Yuusepcurer «MHTYUT»
7. | CoBpeMeHHBIH yueOHUK JavaScript https://learn.javascript.ru/
8. Menuarteka «JIekTopuym» https://www.lektorium.tv/medialibrary
9 NurepakTuBHas miatdopma https://sql-academy.org/ru
] «SQL ACADEMY)»
9. MatepuaJibHO-TeXHUYECKOe o0ecnevyeHne U CIUIIUHBI (MOIYJIs1)
ITepeuenn CocTaB KOMIUIEKTA JIULIEH3UOHHOTO
No HaMeHOBAHIe o0opynoBaHus 1 CBOOOJHO pacmpOCTPaHIEMOTO
W HOMEIIIeHS U TEXHHYECKHUX | MPOTPAMMHOTO 00€CIIeUeHHsI, B TOM
CpEICTB YHCIIC OTEYECTBEHHOTO
oOy4eHMS IPOM3BOJICTBA
1 244 Pabouee mecto | 1. 1C:IIpennpusrue 8 -

VYyeOHast ayagutopus

IMpCIoAaBaTCisa

CyOau1ieH3uOHHBIN JOTOBOP OT



http://www.edu.ru/
https://znanium.ru/
https://urait.ru/
https://www.coursera.org/
https://ru.hexlet.io/
http://pravo.gov.ru/index.html
https://мвд.рф/
https://intuit.ru/
https://learn.javascript.ru/
https://www.lektorium.tv/medialibrary
https://sql-academy.org/ru
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[lepeuenn CocTaB KOMILIEKTA JTUIIEH3UOHHOTO
No A eHOBAIe o0opyoBaHUs ¥ CBOOOTHO PacCIpoOCTPaHIEMOTO
¥ TEXHHYECKUX | MPOTPAMMHOTO 00€CIIeueHHs, B TOM
/11 [IOMEIIEHUS
CpEICTB YHCJIC OTEYECTBEHHOTO
o0y4YeHHs MIPOMU3BOJCTBA
JUIS1 TIPOBEICHUSA (cTou, 02.07.2020 Ne FOC-2020-00731;
yUEOHBIX 3aHATHIA cTyn); meoenb | 2. CipaBOYHO-IIpaBOBasi CUCTEMA
yuennueckas; | "Koncynprantllmroc" - JJoroBop Ne
Macrepcxkas, nocka 96-2023 / RDD ot 17.05.23
OCHaICHHA yuenndeckas; | 3. CpaBoYHO-IIpaBOBas CHCTEMA
obopynoBaHHeM, nepcoHanbHble | "T'apant” - Joroop Ne CK 60301
TEXHUIECKUMHU koMmmbroTepsl ¢ | /01/24 ot 30.11.23;
CpeACTBaMH noaxiarouenrem | 4. Microsoft Office -
oOy4eHus u K CeTH CyOuIIeH3UOHHBIN JJOTOBOP OT
MaTepuaiaMu I/IHTepHCT 12.01.2017 Ne B)I(_HO_123015-

Aynuropust ajis
MPOBEJCHUS 3aHATHI
CEMHHApPCKOTO TUMA

KaOuner st
KypPCOBOTO
POCKTUPOBAHMUS
(BBITIOJIHEHUE
KYPCOBBIX pa0oT)

Aynuropus s
TEKYLIEr0 KOHTPOJISA
Y IPOMEKYTOYHON
aTTeCTalnu

JlabopaTopus
TEXHUYECKUX
CpeAcCTB 00yUYeHUs

2017. Jlunensus OfficeStd 2016
RUS OLP NL Acdmc;
5. AutuBupyc Dr.Web Desktop
Security Suite - JIuneH3MOHHBIMI
norosop Ne 080-S00258L o
MPEIOCTaBICHUY TIPaB Ha
KCIOJIb30BaHue nporpamm st 9BM
oT 18 uronst 20251
6. LibreOffice - CBo6o1HO
pacnpocTpaHsieMoe POrpaMMHOE
obecrieueHue;
7. 7-Zip - CBoOOIHO
pacnpocTpaHsieMoe IPOrpaMMHOE
o0ecrieueHre OTEUYECTBEHHOTO
MIPOU3BOJICTBA.
8. DNEeKTPOHHO-0MOIMOTeUHAS
cucrema «lOpaiit»: JIMEeH3nOHHBIN
norogop Ne 7297 ot 04.07.2025
(monmucka 01.09.2025-31.08.2028)
9. DneKkTpoHHO-OUOINOTEYHAS
cucTemMa «3HaHUYyM»:
JIutien3nonHbIN g0oroBop Ne 69730¢
ot 17.07.2024 (OcHoBHas
kosuekuus ObC) (moanucka
01.09.2024-31.08.2027)

335

VYyeOHast ayaquTopus
111 IPOBEICHUS

Pabouee mecTo
MIPETIoIaBaTeNs
(ctom, cTyn);
MeO0eIb
yUYeHHYECKas,

1. 1C:IIpennpustue 8 -
CyOHLIeH3MOHHBIN JJOTOBOP OT
02.07.2020 Ne FOC-2020-00731;

2. CripaBOYHO-IIPaBOBAsI CUCTEMA
"Koncynbrantllimtoc" - JloroBop Ne
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[lepeuenn CocTaB KOMILIEKTA JTUIIEH3UOHHOTO
No A eHOBAIe o0opyoBaHUs ¥ CBOOOTHO PacCIpoOCTPaHIEMOTO
i S — ¥ TEXHHYECKUX | MPOTPAMMHOTO 00€CIIeueHHs, B TOM
CPENCTB YHCJIC OTEYECTBEHHOTO
o0y4YeHHs MIPOMU3BOJCTBA
y4eOHBIX 3aHATUI JIOCKa 96-2023 / RDD ot 17.05.23
yueHndeckas; | 3. CpaBo4HO-IIpaBOBasi CUCTEMA
AyauTopus 1t . OaHHEPBHI, "T'apaut" - JoroBop Ne CK 60301
MPOBCACHWA 3AHATUN | 1ypGyma s | /01/24 ot 30.11.23;
JICKIIMOHHOTO THIA | gyieryenwii; | 4. Microsoft Office -
AyUTopHs IS nepcoHanbuble | CyOIuIeH3MOHHBIN 10TOBOP OT
MpoBe/ICcHus 3asTHi | KOMIPIOTEPEI C 12.01.2017 Ne Bk _I1O 123015-
CeMUHAPCKOro THIIA noaxiarouenrem | 2017. JInuensusa OfficeStd 2016
K CETH RUS OLP NL Acdmc;
Aynutopus s WuTepHer; 5. AutuBupyc Dr.Web Desktop
TEKYIIEro KOHTPOJIsE | KOJIOHKH; BeO- | Security Suite - JInneH3nOHHBIN
Y IPOMEKYTOYHON Kamepa norosop Ne 080-S00258L o
aTTeCTaIluu MPEIOCTABICHUH TIPaB Ha
MCIIOJIb30BaHue nmporpamMm mit OBM
oT 18 urons 20251
6. LibreOffice - CBoOoHO
pacnpocTpaHsieMoe IpOrpaMMHOE
obecrieueHue;
7. 7-Zip - CB0OOIHO
pacnpocTpaHsieMoe POrpaMMHOE
o0ecrnedyeHrne 0TeYeCTBEHHOTO
MPOU3BOJICTBA.
8. DNEeKTPOHHO-0MOIMOTeUHAS
cucrema «lOpaiim»: JIMeH3noOHHbIN
norogop Ne 7297 ot 04.07.2025
(mogmucka 01.09.2025-31.08.2028)
9. DnexTpoHHO-OUOINOTEYHAS
cucTemMa «3HaHUYM»:
JIutien3uonHsbIN goroBop Ne 69730¢
ot 17.07.2024 (OcHoBHas
kosutekius ObC) (moanucka
01.09.2024-31.08.2027)
. Meo6enb 1. 1C:Ilpeanpustue 8 -
KowmmbroTepHbii yuennueckas; | CyOaMIEH3MOHHBIN JOTOBOP OT
X0 JOCKa 02.07.2020 Ne FOC-2020-00731;
3 Ayruropus s yueHndeckas; | 2. CrpaBOYHO-IIpaBOBasi CUCTEMA
camocTostensrol | HepcoHanbHbie | "Koncymbrantllmoc” - loroBop Ne
pPaBOTHI KoMMbioTephl ¢ | 96-2023 / RDD ot 17.05.23
06y HAIOTIIXCS noaxiroueHneM | 3. CripaBo4HO-IIpaBOBasi CUCTEMA
K CETH "T"apanTt" - loroBop Ne CK 60301
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ITepeuenn CocTaB KOMIUIEKTA JIUIIEH3UOHHOT'O
000pyIOBaHUSI 1 ¢cBOOOIHO paCIPOCTPAHIEMOTO
No HanmenoBanue pyA JIHO pactipoctp
1 TEXHUYCCKUX | MPOrpaMMHOI0 OOSCIICUCHHS, B TOM
/11 [IOMEIIEHUS
CPEACTB YHCJIE OT€YECTBEHHOIO
o0y4YeHHs MIPOMU3BOJCTBA
HNHuTtepHer /01/24 ot 30.11.23;

4. Microsoft Office -
CyOuieH3uOHHBIN JOTOBOP OT
12.01.2017 Ne Bk T1O 123015-
2017. JInueusus OfficeStd 2016
RUS OLP NL Acdmc;
5. AutuBupyc Dr.Web Desktop
Security Suite - JIuneH3MOHHBIH
noroBop Ne 080-S00258L o
MPEIOCTaBICHUH TIPaB Ha
UCII0JIb30BaHueE nporpamm st OBM
oT 18 urons 20251
6. LibreOffice - CBo601HO
pacrpocTpaHsieMoe MPOrpaMMHOE
obecrieueHue;
7. 7-Zip - CBOOGOAHO
pacrpocTpaHsieMoe MPOrpaMMHOE
obecrieueHrue OTEYECTBEHHOTO
MPOU3BOJICTBA.
8. DIIeKTPOHHO-0MOIMOTeYHAS
cuctema «IOpaiiT»: JIuleH3nOHHBIN
noroeop Ne 7297 ot 04.07.2025
(monmucka 01.09.2025-31.08.2028)
9. DnexTpoHHO-OUOIMOTEYHAs
cucTreMa «3HaHHYM»:
JIuuen3uonHsbIit foroBop Ne 69730¢
ot 17.07.2024 (OcHOBHas
kosutekius ObC) (moanucka
01.09.2024-31.08.2027)




JIucT perucrpanuu M3MeHeHnil K padoyeil mporpaMmme JUCHMILIMHBI (MOLYJIA)

No
/o

JlaTa
BHECEHUS
U3MEHEHUN

Howmepa
M3MEHEHHBIX
JIMCTOB

JIOKyMEHT, Ha OCHOBaHUU
KOTOPOT'O BHECEHBI
M3MEHEHUS

Conepxanue W3MEHEHUI

[Hoxmuce
pa3zpaboTuyuka
paboueit
IPOTPAMMBI

01.09.2025

23-27

denepanbHbIid
roCyJapCTBEHHBIN
o0Opa3oBaTeNbHbIN CTaHAAPT
BbICIIIEr0 00Opa30BaHUs -
CHEIHAIHUTET 110 HATIPABIICHHUIO
noarotoku 38.05.01
DKOHOMHYECKast

0€301acHOCTb: MpHUKa3

MunoOpnayku P® ot
14.04.2021 Ne 293 (pen. Ot

27.02.2023)

Ilynkr 4.3.2,4.3.4
00O "DnekTpoHHOE
w3narensctBo FOPAUT" -
AHOO BO "B3IIN". ToroBop
Ha OKa3aHUe YCIYT 10
IIPEIOCTABIICHUIO JOCTYyMA K
oOpasoBarenbHOI TIaThopme
Ne 7297 ot 04.07.2025.
000 «(3HAHUYM» - AHOO
BO "B2IIN". Jorosop Ha
OKa3aHue YCIyT Mo
IIPEIOCTABIICHUIO JOCTYMA K
OBbC 3nannym Ne 69736¢ ot
17.07.2024.

Oo6noBneHME MPodecCHOHANTBHBIX 0a3 JaHHBIX U
WH(POPMAIMOHHBIX CIIPABOYHBIX CUCTEM, KOMIUICKTa
JTUIEH3NOHHOTO IPOrPaMMHOTO 00ECTICUeHUsI.
AKTyanmu3anus JUTepaTypbl
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