MUHHUCTEPCTBO CEJIbCKOI'O XO35IICTBA POCCUICKOM ®EIEPAIINHN
®DenepalibHOE TOCYIaAPCTBEHHOE OIOPKETHOE 00pa30BaTeNIbHOE YUpPEXKACHUE
BBICITIIETO OOpa30BaHUS
«KYBAHCKMI TOCYIAPCTBEHHBIN AT'PAPHbIN YHUBEPCUTET
nmenu W.T. TPYBUJIMHA»

dakynpTeT NPUKIaTHON HHPOPMATHKH
CuctemHoro ananusa 1 06paboTku nHpOpMaALUU

YTBEPXJIEHO

Hexan
3amoraiinona JI.A.
Ceptngukar.  2a00000c0bfc07ae1c8a9d4757000200000c0b
Bn?ﬂeneu 3amoTaiinosa []apes ANeKcaHapoBHa Hp OTOKOH OT 23 X 04 . 2026 Ng 6

LeiicTauTener ¢ 19 pexatpa 2024 1. 4o 24 man 2026 1

CBEJIEHVIA O CEPTVI®VIKATE 31

PABOYAS TPOI'PAMMA JUCIUAIIJIMHBI (MO YJIS)
«TEXHOJIOI'MM UCKYCCTBEHHOI'O HHTEJIVIEKTA»

VYpoBeHb BhIciIero o0pa3oBanus: OakansaBpuar

Hanpasnenue nogrorosku: 38.03.05 busznec-undopmaruka
HanpasnenHocts (npoduiib)noAroToBKH: YpasieHue udpoBoit Tpancopmaliueit OusHeca

KBanudukanus (creneHb) BbITyCKHUKA: OaKaiaBp
®opMbl 00y4eHUS: OUHAs, OUHO-3a0YHAS
I'on HaOopa (mpuema Ha oOyuenue): 2026

Cpoxk nosy4eHus: 00pa3oBaHMs: Ounas ¢popma oOyuenus — 4 rona
Ouno-3a0uyHas popma oOyueHus — 4 roga § mecsua(-eB)

O0BeM: B 3aUETHBIX €IUHUIAX: 3 3.€.
B akajieMuueckux yacax: 108 ak.u4.
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Pa3padoruukmu:

JlotieHT, kadeapa CHCTEMHOTO aHaIu3a U 00padoTKH
uHpopmanuu [laBnos J[.A.

PaGouas mporpamma IUCIUIUTHHEI (MOMYJsSl) COCTaBlIeHa B cOOTBeTCTBHH ¢ TpeboBaHusMU OI'OC
BO mno wnampasienuto moaroroBku 38.03.05 busnec-mH(opmaruka, yTBEp>KICHHOTO IMPHUKA30M
Muno6puayku ot 29.07.2020 Ne 838, c yueToM TpYIOBBIX (YHKIHMH NpodhecCHOHATBHBIX
crangaptoB: "MeHemkep Mo MHPOPMAITMOHHBIM TEXHOJOTHAM'", YTBEPKAEH MpHUKa3oM MHHTpyaa

Poccunm ot 30.08.2021 Ne 588mH;
npukazoM Muntpyna Poccun or 13.07.2023 Ne 586m;

npuka3zoM Muntpyna Poccun ot 27.04.2023 Ne 367H.

CornacoBanue U yTBepkKACHUE

"CrenuanucTt 1no MHGOPMAIMOHHBIM cHUCTeMaM", yTBEp)KICH
"CHUCTEMHBII aHAaIUTHK", YTBEPKACH

[Tonpaznenenue
No W § OTBETCTBEHHOE OUO Busa JlaTa, mpoTOKOJI
KOJIJIETHAJIbHBIN JIUTI0 (TIpu HATTMYWUN)
opras
1 CucTeMHOro 3aBeyIOIIHi bapanosckas T.I1. Cormmacoano |13.04.2026, Ne 8
aHajau3a u kadenpoii,
00paboTKu PYKOBOIHTEIb
uHboOpMaIK  |ToApa3eseHus,
peanu3yomero
OIl

TTonrorosneno B cucteme 1C:Yuusepcurer (000012224)

Crpanura 3 u3 14



1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

[ensp ocBoeHust nucuuIuinHbl - CHopMHupoBaTh y 00yUYAIONTUXCS IEIOCTHOE MPEICTaBICHHE
O COBPEMEHHBIX TEXHOJIOTUSAX MCKYCCTBEHHOTO WHTEIJICKTA, OCHOBAHHBIX Ha IITyOOKOM OOydYeHUH.
[lenp mocTuraercs yepes 0CBOeHUE (PyHIAMEHTATBHBIX APXUTEKTYP HEUPOHHBIX CETEH ISl peIeHUs
KITIOUEBBIX 33/1a4 KOMITBIOTEPHOTO 3peHHS U 00pabOTKH €CTECTBEHHOTO S3bIKA, a TAKXKE MOIYYCHUE
MPAKTUYECKNX HABBIKOB WX pealu3allii W MPUMEHEHHS C UCIHOJIb30BAaHHEM COBPEMEHHBIX
(bpeiiMBOPKOB U HHCTPYMEHTOB

3agauu N3y4YeHHs TUCIUIUIAHBL:

- Jlatp mpencraBneHre 00 SBOJIONMM M OCHOBHBIX KOHIEMIMAX HCKYCCTBEHHOTO WHTEIUICKTA,
MAIIMHHOTO U TITyOOKOTro 00y4YeHHSL.;

- PackpbiTh MaremMaTHueckue OCHOBBI pPa0OTBI MCKycCTBEHHBIX HeipoHHbIx cereir (MHC):
CTpYKTypa HeHpoHa, (YHKIMM aKTHUBAIMM, AITOPUTM OOpaTHOTO pPACHpOCTPAaHEHHs OUIMOKU
(backpropagation).;

- ChopmupoBaTh MOHMMAHUE APXUTEKTYPHBIX IPUHIUIIOB, 00JIaCTEH MPUMEHEHHsI U OCOOEHHOCTEN
oOydeHHss CBEepTOYHBIX HEUpOoHHBIX ceTedl (CNN) st 3amad  pacro3HaBaHUS HW300paKEHUH,
JETEKIINH OObEKTOB M KJIaCCU(UKAIIHH.

- OOBsIcCHUTH (DyHIAMEHTAIbHbIE KOHIETIIIUN M apXUTEKTYPHI Uil 00pabOTKH €CTeCTBEHHOTO SI3bIKa
(NLP), Bxmrouass pekyppeHTHble HeiipoHHble cetn (RNN), Mexanu3m BHuMaHus (Attention) u
tpanchopmeps! (Transformers).;

- OcCBeTUTh COBpPEMEHHBIE TPEHIbI, BOZMOXHOCTH WU OrpaHudeHus TexHonorud MU, a Taxxe
ATHUYECKHUE ACTIEKThI UX IPUMEHEHHUSL. .

2. IInanupyemble pe3yJbTaThbl 00y4eHHs 0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM NMPOrPaMMbl

Komnemenyuu, unouxamopul u pesynvmameol 00y4eHus.

OIIK-4 Cnocoben wucmonb3oBaTh HMH(OPMAIMIO, METOABI W TPOrpaMMHBIE CpeicTBa ee cOopa,
0o0paboTKM W  aHanmu3a Il MHQOPMAIIMOHHO-aHATUTHUYECKOW  MOJJACPKKU  NPUHITHSA
YIIPaBJICHYECKUX PEILICHUN

OIIK-4.1 ITonumaer ponb UH(GOPMALMK B MPOIECCE NMPUHATUS YNPABICHUYECKUX PEIICHUN U
IIPOBOJUT OLICHKY €€ CBOWCTB

3nams:

OIIK-4.1/3u1 3naet cBoiicTBa HHPOPMAIHH

Ymems:

OIIK-4.1/¥Ym1 VYmeer ompenenuTb poib HWHPOPMAIMM B NpoOlecce MNPUHATHA
YIPaBICHUYECKUX PEILICHUIN U IPOBOAMT OLICHKY €€ CBOWCTB

Braoemy:

OIIK-4.1/HBl Bmameer meTtomamMu OIeHKM HWHGOPMAIMA B TPOIECCE MPUHATUS
YIIPaBICHUYECKUX PELICHUI

OIIK-4.2 ITpumeHsieT COBpEMEHHBIE MTPOTrPaMMHBIE CPEJICTBA U METOABI cOopa, 0OpaboTKH H
aHanm3a naopmauu

3name:

OIIK-4.2/301 3Haer coOBpeMEHHBIC TMPOTPaMMHBIC CpPEICTBA M METOABI cOopa,
00paboTku 1 aHanu3a HHOOPMAITIH

Ymemu:

OIIK-4.2/¥YMm1 YMmeeT NpUMEHATh COBPEMEHHBIE MTPOrPaMMHBIE CPEACTBA U METOJBI IS
cbopa, 00paboTKH U aHaIM3a HHPOPMAITH

Braoemy:
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OIIK-4.2/HB1 Bnaneer 3HaHUSMHU O COBPEMEHHBIX NMPOIPAMMHBIX CPEICTBAX U METOJaX
cbopa, 00paboTKH U aHaIM3a HHPOpMAITIH

OIIK-4.3 MHcnonb3yeT SKOHOMHUKO-MAaTeMaTHUYE€CKUE MOJEIM U METOJAbl KaK CpEeICTBO
MH(OPMAITMOHHO-aHAIUTUIECKON TIOAICPIKKH MPUHSATHUS YIIPABICHYECKUX PEIICHHIA

3nams:
OIIK-4.3/311 3HaeT MeTO/IbI SKOHOMUKO-MaTeMaTHu4eCKOro MOJCTUPOBAHHUS
Ymems:

OIIK-4.3/¥Yml Ymeer IIPUMEHSATH METO/IbI KOHOMHUKO-MAaTeMaTU4Y€eCKOTrO
MOACTUPOBaHUS AN HMH(POPMALMOHHO-aHAIUTUYECKOM  TOAJEPKKUA  MPUHITHSA
YIIPABJICHUYECKUX PELICHUN

Braoems:

OIIK-4.3/HBl Wcnonp3yeT HKOHOMHKO-MATEMaTHYECKHE MOJIETHM ¢ METOIAbl KAk
CpencTBO MHMOPMAIIMOHHO-AaHAIMTUICCKON TOANEPIKKH TMPUHATHS YIIPABICHYECKUX
peleHui

OIlIK-4.4 JleMoHCTpUpYyeET BO3MOKHOCTh MPOTPaMMHOMN peanu3anuu
HSKOHOMMKO-MAaTeMaTHYeCKUX METOJJOB M MOJeNed B CHCTeMax MOIICPKKU MPUHATHS
YIIPABJICHUYECKUX PEIICHUI

3name:

OIIK-4.4/3u1 3Haer BO3MOXXHOCTH IIPOrpaMMHOMN peanuzanuu
HPKOHOMMKO-MATEMaTUYECKUX METOJOB M MOJEJIEM B cUCTEMax MNOAAEPKKH MPUHITHS
YIIPABJICHUYECKUX PELICHUN

Ymems:

OIIK-4.4/Yml Ymeer IIPOBOJUTH IIPOrpaMMHYIO peanu3anuo
HPKOHOMMKO-MATEMaTUYECKUX METOJOB M MOJEJIEM B cUCTEMax MOAAEPKKH MPUHITHS
YIIPABJICHUYECKUX PELICHUN

Braoems:

OIIK-4.4/HB1 JeMoHcTpupyer BO3MOXHOCTh MIPOrpaMMHOMN peanu3anuu
HPKOHOMMKO-MATEMaTUYECKUX METOJOB M MOJEJIEM B cUCTEMax MNOAAEPIKKH MPUHITHS
YIIPABJICHUYECKUX PELICHUN

[TK-IT12 CiocoGHOCTH KCIOJIB30BaTh 3HAHWE OCHOBHBIX METO/IOB MCKYCCTBEHHOTO WHTEJUICKTA B
nocjeaywmed  npodecCHOHATbHON — JEATeTbHOCTH B KaueCTBE HAYYHBIX  COTPYIHHKOB,
MpenoaBaTeseii 00pa3oBaTeIbHBIX OPTaHU3AIIMN BBICIIIETO 00pa30BaHus, HHKEHEPOB, TEXHOJIOTOB

[TK-IT12.1 3naeT MeToabl pa3pabOTKH OPUTHHAIBHBIX aJITOPUTMOB U TPOTPAMMHBIX PEIICHUI
C HCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTUI

3nams:

[TK-1112.1/3u1 IIpenmeTHast 00acTh aBTOMAaTH3aAIAN

MK-IT12.1/362 Cuctemsbl XpaHeHUs U aHamu3a 0a3 JaHHBIX

[TK-IT12.1/383 OcHOBBI MPOTpaMMHUPOBAHUS

[K-I112.1/384 CoBpemMeHHbIe 00bEKTHO-OPUEHTUPOBAHHBIE SI3BIKHA IPOTPAMMHUPOBAHHUS
[TK-I112.1/385 CoBpeMeHHbIE CTPYKTYPHBIC S3BIKH TTPOTPAMMHUPOBAHHMS

[TK-I112.1/3u6 CoBpeMeHHbIE CTaHAAPTHI HHPOPMAITMOHHOTO B3aUMOACHCTBHS CUCTEM

[IK-1112.1/387  CoBpeMeHHBIH  OTCUECTBCHHBIM W  3apyOCKHBIH  OMBIT B
npodeccuoHaNbHON 1eATeIbHOCTH

Ymemu:

MK-I112.1/Ym1 KonupoBarh Ha s3bIKaX MPOrpaMMHPOBAHUS
[TK-I112.1/YM2 TectupoBarh pe3yJbTaThl MPOTOTUITUPOBAHMS
Braoemy:
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[IK-IT112.1/HB1 Bnagets MeTogaMu KOAUPOBAHUS Ha S3bIKaX MPOTrPAMMHUPOBAHHUS

[IK-IT12.2 VYmeeT wuCHONB30BaTh METONBI Pa3pabOTKM OPUTHHAIBHBIX aJITOPUTMOB U
MPOrPaMMHBIX PEIIEHUH C UCIIOJIb30BAaHUEM COBPEMEHHBIX TEXHOJIOTUI

3namu:

[MK-1112.2/3u1 IIpenmeTHast 001acTh aBTOMaTH3aIuN

[K-IT112.2/362 Bo3moxHOCTH UC

[MK-1112.2/383 Wctounnku wuHGOpMAUA, HEOOXOMUMON Il MpodeCCHOHATHEHON
JEeSITEIbHOCTH

Ymems:

MK-I112.2/YMm1 Ananu3upoBarh BXOJHbBIC JaHHbIE

[TK-1112.2/Ym2 [InanupoBath pabOThI

Braoems:

[IK-IT12.2/HBl Bnaneer 3HaHWSIMU pa3paOOTKH OPUTHHAIBHBIX QJITOPUTMOB U
MIPOrpPaMMHBIX PELIECHHUH ¢ NCMOIF30BAHUEM COBPEMEHHBIX TEXHOIOTHI

[TIK-I112.3 Bnagetp HaBbIKAMU IPUMEHEHUST METO/IOB Pa3pabOTKH OPUTHHAIBHBIX aJITOPUTMOB
Y IPOTPaMMHBIX PELICHUH ¢ NCIOIB30BaHUEM COBPEMEHHBIX TEXHOIOTHI

3uams:

[TK-1112.3/3u1 SI3bIKM IpOrpaMMUpPOBaHKS M pabOTHI ¢ 6a3aMu JaHHBIX

MK-I112.3/382 NHCTpYMEHTHI U METOABI BepUPHUKAIIMU CTPYKTYPhI IPOrPAaMMHOTO KOZa
[TK-1112.3/383 OcHOBBI MPOTpaMMHUPOBAHUS

[TK-I112.3/384 CoBpeMeHHbIE 00bEKTHO-OPUEHTUPOBAHHBIE SI3BIKA IPOTPAMMHUPOBAHHUS
[TK-I112.3/385 CoBpeMeHHbIE CTPYKTYPHBIC S3BIKH TIPOTPAMMHUPOBAHHMS

[IK-I112.3/3u6 ~ CoBpeMeHHBIi  OTEUECTBEHHBIH W  3apyOeKHBIH  ONBIT B
npo¢eCcCHOHABHON AEATENbHOCTH

Ymemo:

[TK-1112.3/Ym1 KomgupoBaTh Ha sI3pIKax IPOrPaMMHUPOBAHHS
[K-I112.3/YM2 BepudunupoBars CTpyKTypy IpOrpaMMHOTO KOAA
Braoemy:

[IK-I112.3/HB1 Bnaneer HaBbIKaMH MPUMEHEHUS METONOB Pa3paObOTKH OPUTHHAIBHBIX
AJITOPUTMOB U IIPOIPaMMHBIX PELIEHUH C UCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJIOTUI

3. MecTo aucuMiuinHbl B cTpykrype OIl

JucuunnuHa (Monyib) «TeXHONOrMM HCKYCCTBEHHOTO HMHTEIUIEKTa» OTHOCHUTCS K 00s3aTesIbHOM
yacTH 00pa3oBaTeIbHON MpOrpaMMbl M H3ydaeTcs B cemecTpe(ax): Ounas gopma oOydenus - 8,
OuyHo-3a04yHas hopma oOydeHUs - 9.

B nmpouecce wu3yueHHMs AWCHUIUIMHBI CTYIEHT TOTOBHUTCS K PpEIICHUIO THUIOB 3ajad
npodecCHOHAIBHOW  AedaTenbHOCTH, mnpenycMmorpeHHbix @OI'OC BO wu  obpazoBarenbHON
IIPOrpaMMON.

4. O6beM aMCUMIIMHBI (MOYJIs1) M BUABI Y4eOHOH padoThI

Ounas popma ooyuenus

=
5 = |g 5
w ¥a)
= = - & = = o S
3) 3 = = = 58 3
S S 5 |8 ~ w < 3
= < LOOEEE et [oF =
= = S 5|8 o|s s = =
o _|(© QU |Ig I |H ~ ~| S ~ S~
I1 SE|ISE|x 8| Flo B Z|E 2| 5 2
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CeMECTp OIICHKOM
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5. Conepxanue 1MCUUILTHHBI (MOLYJIS)

5.1. Pa3gennl, TeMbl AMCUUILIMHBI M BUABI 3aHATHH
(4acel MPOMEXYTOYHOM aTTECTALIMU HE YKA3bIBAIOTCSI)

Ounas popma ooyuenus

pacnpoCTpaHeHHE OMUOKU
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Pa3gesn 1. UckyccTBeHHBIH 18 4 6 8| OIIK-4.1
HHTE/UICKT M HAYKA 0 JAHHBIX OIIK-4.2
Tema 1.1. Beenenue B 8 2| 2| 4|OIK-43
MCKYCCTBEHHBIN MHTEIIEKT OIIK-4.4
Tema 1.2. [Ipumenenue 3anau MU 10 2 4 4
Pasznea 2. Iimy0okoe o0yueHue u 90 1| 20f 16| 53
HeHPOHHBbIE CeTH [K-IT12.1
Tema 2.1. Beenenue B my6okoe 14 4 4 6 [TIK-I112.2
oOydeHune [IK-I112.3
Tewma 2.2. I'pagueHTHBIN CITyCK 13 4 2 7
Tema 2.3. O6parHoe 15 1 4 2 8
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Tema 2.4. Boixoznbl HEHPOHHON 12 2 2 8
ceTH
Tema 2.5. CBepTouHbIE 12 2 2 8
HEWPOHHBIE CETH
Tema 2.6. PexyppeHTHbIE 12 2 2 8
HEWPOHHBIE CETH
Tewma 2.7. Tpancopmepsl 12 2 2 8
Hroro 108 1| 24| 22| 61
Ouno-3a0unas ¢hopma obyuenus
3 O
e < A
Z = | 5 |5EEs
= w < © |5 EE
= = = < = T =
ant = = e |3 02
S e = |Z 2 2
2ol 2| 2|8 (828
HaumMeHnoBaHue pasziena, TeMbI § S| o 2 o 5 ;
s| g 2 8 |23 S
cel 2| 5| & |28z
= | 2|8 |55 2
= =83
= | E|E|5|FE:¢
o |& > S |EBEE
L L X s = |s B8 23
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m (/M HE |E | O |ESakE
Pasnen 1. UckyccTBeHHBII 21 1 4| 16| OIIK-4.1
HHTE/UIEKT M HAYKA 0 JaAHHbIX OIIK-4.2
Tema 1.1. BBeyienue B 10 2 g | OIIK-4.3
MICKYCCTBEHHBIH HHTEIIEKT OIlK-4.4
Tema 1.2. Ilpumenenue 3amay MU 11 1 2 8
Pa3gen 2. Ilmybokoe o0y4yeHue u 87 10 8 69
HeHPOHHBIE CeTH [K-1112.1
Tema 2.1. Beenenue B ry6okoe 9 1 8 [IIK-1112.2
oOyueHwue [K-I112.3
Tema 2.2. I'panueHTHBIN CIIyCK 14 5 1 8
Tema 2.3. OGpatHOE 15 5 2 8
pacrpocTpaHeHUE OIMNOKH
Tema 2.4. Beixosibl HEUPOHHOU 13 1 12
CeTH
Tema 2.5. CBeprouHbie 9 1 8
HEUPOHHBIE CETH
Tema 2.6. PexyppeHTHBIE 16 Il 15
HEUPOHHBIE CETH
Tema 2.7. Tparchopmepbt 11 1| 10
Hroro 108 1{ 10 12| 85

5.2. Conep:xkanue pa3aesioB, TeM IMCUUILIAH

Pazoen 1. Hckyccmeennulii unmesnieKm u HayKa 0 OaHHbIX

(Ouno-3aounan: Bueayoumopnaa konmaxmnasa paooma - Iu.; Ilpakmuueckue 3anamun - 4u.;
Camocmosamenvnan paboma - 16u.; Ounaa: Jlekyuonnwvie 3anamusn - 4u.; Ilpakmuueckue
3anamus - 6u.; Camocmoamenvuasn paboma - 8u.)

Tema 1.1. Beeoenue 6 uckyccmeerHulll UHMENLLEKM
(Ounas: Jlexyuonnwvie sanamus - 2u.; [Ipaxmuueckue 3anamus - 24.; Camocmosmenvras paboma -

4y.; Oyno-3aounas: I[lpaxmuueckue sanamus - 2u.; Camocmoamenvrasn paboma - 8u.)
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Kmaccs! 3agau U1
JKusznennsiit nukn npoexkra MU
Knaccuueckue metonuku ynpasiaeHuH npoekramu 1IN

Tema 1.2. Ilpumenenue 3a0au MU

(Ouno-3aounasn: Bueayoumopmnas xommaxmmuas paboma - Iu.; Ilpakmuueckue 3anamus - 2u.;
Camocmosmenvrnas paboma - 8u.; Ounas: Jlekyuonnvie 3anamus - 2u.; [Ipaxmuyeckue 3anamusi -
4y.; Camocmosamenvrasn paboma - 44.)

Keiicel 3anau B mpombiieHHocTH, ATIK, meauunne

[Tpuuunbl npoBanos npoektoB N

Pazoen 2. I'nybokoe 0dyuenue u neitponnvle cemu

(Ounaa: Bueayoumopnasa koumakmunasa paboma - Iu.; Jlekyuonnvie 3auamua - 20u.;
Ilpakmuueckue 3anamusa - 16u.; Camocmoamenvnaa paooma - 534.; Quno-3aounan:
Jexkyuonnvie 3auamus - 10u.; Ilpakmuueckue 3anamus - 8u.; Camocmoamenvhan paboma - 69u.)

Tema 2.1. Beeoenue 6 enyboxoe obyuerue
(Ounas: Jlexyuonnwvie sanamus - 4u.; [Ipaxmuueckue 3anamus - 4u.; Camocmoamenvras paboma -
6u.; Ouno-3aounasn: Ilpakmuuecxue 3anamus - 1y.;, Camocmoamenvuas paboma - 8u.)

OpetMBOPKH 1151 TITyOOKOTO 00yUYCHHMS
[Toaxoap! K BHIYMCIEHUSM

Hctopus HeMpOHHBIX ceTei

Ot perpeccun K HEUPOHHOM CETH
[TepcenTpon

Teopema [{p10eHKO

I'myGoxkoe oOydenme

ApPXUTEKTYpbl HEUPOHHBIX CETEU

Tema 2.2. I paouenmmuwiii cnyck

(Ounas: Jlekyuonnvie sanamus - 4u.; [Ipaxmuueckue 3anamus - 2u.; Camocmosmenvras paboma -
74.; Ouno-3aounas: Jlekyuonnwle 3auamus - 54.; [lpakmuueckue 3anamus - 1u.;, Camocmoamenvras
paboma - 8u.)

CroxacTu4ecKui rpaiIM€HTHBIN CITyCK

Onoxwu, 0aTuu, paHHs OCTaHOBKA

OOyueHue HEHPOHHOM CeTH

Tema 2.3. Obpamuoe pacnpocmparenue ouuoKu
(Ounas: Bueayoumopnas koumaxmuas paboma - 1u.; Jlexyuonnvie 3ausamus - 4u.; Ipakmuuecxue
sauamus - 24.; Camocmosimenvuas paboma - 8y.; Ouno-3aounas: JlekyuonHnvle 3auamus - Su.;
Ipaxmuueckue 3anamus - 2u.; Camocmosmenvras paboma - 84.)
Marpuunoe auddepeHurpoBanme
I'pa¢ BeIUMCTICHMI
Iennoe mmpaBuio
JIuHelHbIi clioi

Tema 2.4. Bvixoowl netiponnoti cemu

(Ounas: Jlexyuonnvle 3anamus - 24.; Ilpakmuyeckue 3auamus - 24.; Camocmosmenvhas paboma -
8u.; Ouno-3aounas: Ilpaxmuueckue 3auamusi - 1u.; Camocmoamenvnas paboma - 124.)

Curmonjga

Jloructuueckue morepu softmax

Relu
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Tema 2.5. Ceepmounvle HelipoHHble cemu
(Ounas: Jlekyuonnvle 3anamus - 24.; Ilpakmuyeckue 3auamus - 24.; Camocmosmenvhas paboma -
8u.; Ouno-3aounas: Ipaxmuueckue 3auamus - 1y.; Camocmosmenvnas paboma - 84.)
ApXHUTEKTypa CEeTH
Ceeptku
SAnpa
Yucno napameTpos
[Tone 0630pa
[Topsinok cioes

Tema 2.6. Pexyppenmuvbie HeupoHHble cemu

(Ounas: Jlexyuonnvie sanamus - 2u.; [Ipaxmuueckue 3anamus - 2u.; Camocmosmenvras paboma -
8u.; Oyno-3aounas: llpaxmuueckue sanamus - l1u.; Camocmosamenvrasn paboma - 15u.)
ABTOperpeccust

Apxutektypa RNN

3a1aun ¥ NPHIOKEHUS

Tema 2.7. Tpancghopmepwi

(Ounas: Jlekyuonnvle 3anamus - 2u.; Ilpakmuyeckue 3auamus - 24.; Camocmosmenvhas paboma -
8u.; Ouno-3aounas: Ipaxmuueckue 3auamusi - 1y.; Camocmoamenvnas paboma - 10u.)
Tpanchopmepsr

NLP

6. OnleHOYHbIE MaTePUAJIbI TEKYLIEr0 KOHTPOJIA
Pa3zoen 1. Hckyccmeennvlii unmesieKm u HayKa 0 OAHHbIX
Dopma KOHMPOA/0YeHOYHOe cpedcmeo. 3adaua
Bonpocul/3adanus:
1. Peanmusyiite mis QYHKIIMK TPOIEAYpPY TPAAMEHTHOTO cIiycka. Kakum Tomydmiioch

MHUHHUMAJIBHOE 3HaueHue?

Peanuzyiite mist GyHKIMH Opolenypy I'paJHeHTHOro cmycka. Kakum momydusaoch MUHUMAaJIbHOE

3HaueHue?

Pazoen 2. I'nybokoe 0dyuenue u neitponnvle cemu

Dopma KOHMPoOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. Hanummre Dataloader anst TpeHUPOBOYHOM U TECTOBOM BHIOOPOK.

Harmmumure DatalLoader myst TpeHnpoBoYHOM U TecTOBOM BBIOOPOK. [TonmpoOyliTe mponTeprupoBaThCs

10 HECKOJIbKMM €T0 MEPBBIM 00BEKTaM € MOMOMIBIO KA.

B oOyuaromieit BBIOOpKE [aHHBIE JOJDKHBI TIEPEMEIIMBAThCS KaXKIyl0 31oxy. Pasmep Oartda

MOCTaBbTE paBHBIM 64. B TecTOBOI BEIOOPKE JaHHBIX TIEPEMEIINBATh HE HAJIO.

2. Hanuimre ABYXCIOMHYIO MOJHOCBSI3HYIO HEUpPOCETh. BBIXOMHON CIION JOJKEH COCTOATH
u3
HelipoHOB ¢ Softmax B kauecTBe (QYHKIIMM aKTUBALIMHU, TaK KaK MbI pelIaeM 3a/iauy Kiaccupuxanuu
KJIACCOB.

Hanummre ABYXCI0iHYI0 MOTHOCBI3HYIO HEUPOCETh. BBIXOAHOM CIIOM TOJKEH COCTOSTh U3
HelipoHOB ¢ Softmax B kauecTBe (QYHKIIMH aKTUBALIMHU, TaK KaK MbI pelIaeM 3a/iady Kiaccupuxanuu
KJIACCOB.

3. Kak takas pynkuus Oyaer BeisiieTs B Buae Gopmyinsl? [IpaBaa ou, 4To nepeMeHHas
Oy/eT HEMMHEWHO 3aBUCETh OT ePeMEHHON

? Ecnu HeT, Kak 3TO UCIIPAaBUTh U CEJIaTh 3aBUCUMOCTb HEJTMHEIHOMN ?

Kak takas ynkuus Oyaet BoIisiAeTh B Buae ¢popmynsl? [IpaBaa mu, 4To nepeMeHHas
OyZeT HEeMMHEIHO 3aBUCETh OT MEPEMEHHOM
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? Ecnu HeT, Kak 3TO UCIIPABUTh U CAEIaTh 3aBUCUMOCTb HEJIMHEITHOMN ?

4. Peanu3yiite GyHKIUIO B BUJIE BBIYMCIUTEIHHOTO Ipada
Peanuzyiite GyHKIINIO B BU/IE BEIYUCIUTEILHOTO rpada

5. OOBsCHUTE pelIeHHE 3a/1aun
[ecTtmneTHsist cecTpéHka BopBajgach B KBapTUpy Malu u pa3prcoBalia el Bce 000H.
Mama nmo xu3HM onTHUMHCTKA. [lo3TOoMy OHa yBHUjAena HE MOMOJHUTENbHBIE TPaThl HA PEMOHT, a
4yeTbipe 3a7auu kiaccudukanuu. W teneps B €€ roioBe BOMPOC, CKOJIbKO MHUHMMAaJIbHO HEHpPOHOB
HY>KHO, YTOOBI 3TH 3a/1a41 PEILUTH?

6. Ha Bxom HC unér 12 mnepeMeHHBIX, B CETKE €CTh 3 CKpBITHIX ciios. B mepBom cioe 300
HelipoHoB, Bo BTopoM 200, B TpetbeM 100. CronbKo mapaMeTpoB IPEICTOUT O0YIUTH?

Ha Bxoq HC unér 12 nepeMeHHBIX, B CETKE €CTh 3 CKpPBITHIX ciios. B nmepBom cioe 300 HEHpOHOB,
B0 BTOopoM 200, B TpetheM 100. CKobKO MapaMeTpoB MPEICTOUT OOYIUTH?

7. Kak HaiiTi mpou3BoHYI0 a TI0 b B rpade BeUnCICHUN?

Kak naiitu npousBoaHyto a o b B rpade Bbruncienuii? Haxoqum He nmoceménHbli myTh U3

a B b, mepeMHOXaeM Bce NpPOM3BOAHbIE Ha pEOpax momyuuBierocss mytu. JlobGaBnsieM 3To
Ipou3Be/ieHUE B cyMMy. Tak aenmaeM Juist Bcex myTeil. Marna XodeT mornpo0oBaTh 3TOT aIrOPUTM Ha
byHKIIH

Hapucosats rpad Beruucnenuii u Haiitu f'x u f'y

U
B kaxnoii BepmuHe rpada 3anuchiBaiTe pe3yinbTaT BEIYUCICHHUS OJHOW 3JIEMEHTApHOM omeparuu:
CJIOKECHUHN WIA YMHOKEHUS

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

Ounas popma obyuenus, Bocomoii cemecmp, 3auem c oyenxoti
Koumponupyemvie U/IK: OIIK-4.1 OIIK-4.2 OlIK-4.3 OIIK-4.4 [IK-1112.1 [IK-1112.2 IIK-1112.3
Bonpocsl/3ananus:

1. Buasl Mozeneit MallmmHHOTO O0y4YeHUS
Buner mozeneit MmamuHHOTO 00y4YeHUS

2. ApXUTEKTYpbl HEPOHHBIX CETEH
ApXUTEKTYpbl HEHPOHHBIX CETEN

3. Knaccrl 3agau U1
Kmaccsl 3agau U1

4. Oransl XK1 npoexroB U
Oranse! XKL npoekros 11

5. Ynpasnenue npoekramu M1
VYmpasnenue npoekramu NN

6. [IpuunnHbl npoBasioB npoektoB NN
IIprnuune! nposanos npoexkros NN

7. I'pad BBIYHCICHMIA
I'pa¢ BeIUMCTICHUI

8. O6parHOE pacpocTpaHEeHUE OMIHOKH
OObpatHOe pacrnpocTpaHeHUE OIIHOKH

9. Jloructuveckue motepu u softmax
Jloructuueckue nmorepu u softmax

10. ®yHKUIMH aKTUBALIUU
OyHKIIMY aKTUBALIMU

11. CBepTOUHbIE HEHPOHHBIE CETH
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CBepTOUYHbIE HEUPOHHBIE CETH

12. SInpa cBepTOUHBIX HEMPOHHBIX CETEN
Snpa cBepTOUYHBIX HEUPOHHBIX CETEH

13. Yucno napaMeTpoB CBEPTOUHBIX HEHPOHHBIX CETEN
Uucno napaMeTpoB CBEPTOYHBIX HEMPOHHBIX CETEH

14. Tlone 0630pa
[Tome 0630pa

15. Perynspusanus
Perynsapuzanus

16. Iponayt
Hpomnayt

17. Hopmanuzanus mo 6aTdam
Hopmanuzamus mo 6atyam

18. Muuuuanu3aius BeCoB
Manmanusanys BecoB

19. PekyppeHTHbBIE HEUPOHHBIE CETU
PexyppeHTHBIE HEHPOHHBIE CETU

20. Tparcdopmepbl
Tpanchopmepsl

Ouno-3ao0unas ¢hopma obyuenus, /lesamoiti cemecmp, 3auem ¢ OYeHKOU
Konmponupyemvie H/{K: OIIK-4.1 OIIK-4.2 OlIK-4.3 OIIK-4.4 IIK-1112.1 IIK-1112.2 [IK-1112.3
Bomnpocei/3ananus:
1. Buasl Mozenel MalmHHOTO 00yYeHHS
Bupl Mmoneneit MalmmmHHOTO 00yYEeHHS
2. ApXHUTEKTypbl HEHPOHHBIX ceTel
ApPXUTEKTYpbl HEUPOHHBIX CETEU
3. Knacest 3anau U1
Knaccel 3agau U1
4. Orans! XK1 npoexroB NN
Oransl K1 npoexkroB N
5. Ynpasnenue npoekramu NN
VYnpasnenue npoekramu M1
6. ITpuunnel nposanos npoexktos N
[Tpuunnbl npoBanioB npoektoB NN
7. I'pad BeIUMCICHUI
I'pad BeIUMCIECHN
8. ObparHoe pacrpocTpaHeHUE OMIHOKH
OO6parHoe pacpocTpaHEeHHE OMIHMOKH
9. Jloructuyeckue norepu u softmax
Jloructuueckue nmorepu u softmax
10. ®yHKUIMK aKTUBAITUU
OyHKIMH aKTUBALIUU
11. CBeprouHble HEHPOHHBIE CETH
CBepTOUYHbIE HEHPOHHBIE CETH
12. SInpa cBepTOUHBIX HEMPOHHBIX CETEN
Snpa cBepTOUYHBIX HEUPOHHBIX CETEN
13. Yucno napaMeTpoB CBEPTOUHBIX HEHPOHHBIX CETEN
Hucno napaMeTpoB CBEPTOYHBIX HEMPOHHBIX CETEH
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14. Tlone 0630pa
[Tome 0630pa

15. Perynspusanus
Perynsapuzanus

16. Iponayt
Hpomnayt

17. Hopmanuzanus mo 6aTdam
Hopmanuzamus mo 6atyam

18. Muuuuanu3aius BeCoB
Manmannsanys BecoB

19. PekyppeHTHbIE HEUPOHHBIE CETU
PexyppeHTHBIE HEHPOHHBIE CETU

20. Tparcdopmepbl
Tpanchopmepsl

8. MarepuajibHO-TeXHHYECKOE H Y4eOHO-MeTOAuYeCcKoe odecneyeHue U CIUTIIUHbI
8.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOH JTUTEPATYypPbI

OcHoenas numepamypa

1. KAPAYAHCKAS T. A. Maremarnueckuid ananu3: yue6. nocobue / KAPAHAHCKAS T. A.,
[TaBmoB . A.. - Kpacuomap: KyOI'AY, 2025. - 88 c. - 978-5-00238-276-7. - Texkcr:
HEIOCPEACTBECHHBIN.

2. KY3bMHMHA 3. B. Onexrponnbsiii 6usnec: meron. pexkomennanuu / KY3bMHWHA 3. B.. -
Kpacnomap: Ky6I'AY, 2020. - 78 c¢. - Tekcr: onekrponnsrd. // : [cait]. - URL:
https://edu.kubsau.ru/mod/resource/view.php?1d=9143 (mara oOpamenus: 12.05.2026). - Pexum
J0CTyTa: 1O TMOAMKICKE

3. KOCHHUKOB C. H. Maremarnyeckasi 3koHomMuka: yue6. mocooue / KOCHUKOB C. H.. -
Kpacnomap: KyoI'AY, 2018. - 104 c. - 978-5-6041806-0-0. - Texct: anexTpoHHbIit. // : [caitt]. - URL:
https://edu.kubsau.ru/mod/resource/view.php?1d=5220 (mara oOpamenus: 24.07.2026). - Pexum
JOCTYTIA: TIO TIOITUCKE

Jlononnumenvrasn tumepamypa
1. IVIEHKO E. B. UnxeHepusi 3HaHUN M UHTEJUICKTYAJIbHBIE CUCTEMBI: METOJI. PEKOMEHIAIINU
/ JIYHEHKO E. B., ApmnoB I. A.. - Kpacunomap: Ky6I'AY, 2020. - 109 ¢ - TekcT: 35eKTpoHHBIH. //
[caitir]. - URL: https://edu.kubsau.ru/mod/resource/view.php?id=7101 (mata oOparmieHus:
12.05.2026). - PexxuMm gocTyra: 1mo moarnmcKe

2. BYPIIA A. I. Maremarnyeckre MeETOJAbI B SKOHOMHUKE: yueO. mocobue / BYPIA A. T,
Kocuukos C. H.. - Kpacaogap: KyoI'AY, 2023. - 91 c. - 978-5-907757-18-9. - TekcT: 3JIeKTpOHHBII.
/I : [camt]. - URL: https://edu.kubsau.ru/mod/resource/view.php?id=13180 (mata oOparmeHus:
12.05.2026). - PexxuMm gocTyrma: 1mo moarmmcKe

3. PBIBAJIBMEHKO O. B. Pycckuii s3bIK W KyJabTypa peYH: METOA. pPEKOMEHIaruu /
PBIBAJIBMEHKO O. B., lymansa H. C.. - Kpacuomap: Ky6I'AY, 2020. - 34 c. - Tekcrt:
anekTpoHHbiid. // : [caiit]. - URL: https://edu.kubsau.ru/mod/resource/view.php?id=9321 (mara
obpamenust: 24.07.2026). - PexxuMm nocTyrma: 1mo momnmcKe

4. ®PAHIIMCKO O. 1O. MonenupoBanue cuctem: metop. ykazanus / @PAHIIMCKO O. 1O.,
Ocennnii B. B.. - Kpacnomap: Ky6I'AY, 2020. - 30 c. - Tekct: anekrponnsiid. // : [caiit]. - URL:
https://edu.kubsau.ru/mod/resource/view.php?1d=6862 (mara oOpamenus: 24.07.2026). - Pexum
J0CTyTa: 1O TMOAMKICKE
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8.2. IIpogeccuonasibHbie 0a3bl JaHHBIX U pecypcbl «AHTepHET», K KOTOPBIM 00ece4nBaeTCst
AOCTYI 00y4AKOIIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbIX
He ucnonb3yrores.

Pecypcor « Unmeprem»
1. https://znanium.com/ - Znanium.com
2. https://edu.kubsau.ru/ - OGpa3zoBarenbHblii mopran Kyol'AY
3. http://www.iprbookshop.ru/ - IPRbook

8.3. [IporpammHoe oGecnieyeHre U HHPOPMAITMOHHO-CIIPABOYHbIE CHCTEMbI, HCIOJIb3yeMble
NPH oCylleCcTBJIEHUH 00pPa30BaTeIbHOIO Npouecca no JUCIUIIUHE

Ilepeuenv npoecpammnozo obecneuenus
(0bHO8BNEeHUE NPOU3BOOUMCS NO Mepe NOABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)
He ucnonb3yercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eAHCEHEOETbHO)

He ucnonb3zyercs.
8.4. CneninasibHbIE IOMeELIEHUS], JTIA00PATOPHUHU U JIadopaTOpHOe 000py10BaHUE
9. MeTonnuyecKue yKa3aHusi 10 OCBOCHHUIO TUCHUIJIMHBI (MOXYJIs1)

VYuebHas paboTa M0 HANpPaBJICHUIO TMOATOTOBKU OCYIIECTBISAETCS B (hOpME KOHTAKTHOU pabOTHI C
IperoJaBaresieM, CaMOCTOSTEIbHON paboThl 00yvaromerocsi, TEKyIIeH W MpPOMEXYTOUYHOM
arTecTalMii, WHBIX (OpMax, MpeagaracMbplX YHUBEPCHUTETOM. YUeOHBIH Marepuan JAUCHUTUINHBI
CTPYKTypUpOBaH M €ro M3y4YeHHE MPOU3BOJUTCS B TEMAaTHYECKOH IOCIEeI0BaTEIbHOCTH.
ConepxaHue METONMYECKHX YyKa3aHMH JOJKHO COOTBETCTBOBaTh TpeOoBaHusM DenepaibHOTO
rOCY/IJapCTBEHHOTO 00pa30BaTelIbHOTO CTaHAApTa M Y4YeOHBIX MpPOTpaMM IO JUCLHUIUIMHE.
CamocrosarenbHass paboTa CTYIECHTOB MOXKET OBITh BBINOJIHEHA C TIOMOIIbI0 MaTepHAaJIOB,
pa3MeleHHbIX Ha ropTaiie noaaepxku Moodl.

10. MeTonnuyeckue peKOMEH/IalUM M0 OCBOCHUIO M CUMILTUHBI (MOIYJIA)
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