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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Jucuunnuna «VICKyCCTBEHHBI HHTEIUIEKT B KOPIIOPATUBHOM HSKOHOMHUKE» BXOAUT B
nporpaMMmy Maructpatypbl «KoprmopaTuBHass SKOHOMHKAa U yIpaBlieHHE OH3HECOM» IO
HanpasieHuo 38.04.01 «Oxonomuka» u wuszywdaercs B 1 cemectpe 1 kypca. ducuuminny
peanmsyet Kadenpa HammoHapHONW SKOHOMHKH. J{UCIUTIIMHA COCTOUT U3 8 pa3aenioB u 24 TeM u
HaIlpaBJICHA HA U3YYEHUE TEOPETUYECKUX OCHOB, IPAKTUYECKUX UHCTPYMEHTOB U SKOHOMUYECKUX
3¢ (}eKToB BHEAPEHUS TEXHOJOTHH UCKyccTBeHHOro wHreluiekTa (M) B JesaTenbHOCTh
cOoBpeMeHHBIX Kommanuid. OHa OXBaThIBaeT aHaIM3 OW3HEC-KEeHCOB, OLEHKY HHBECTULIHMOHHBIX
npoekToB B chepe MU, a Takke BONPOCHl yHpaBICHUS JAaHHBIMU, IU(PPOBON TpaHCHOpMALUU U
M3MEHEHUs OM3Hec-Mo/ieiel o1 BIUSHIUEM HOBBIX TEXHOJIOTHA.

Llenpt0 OCBOGHMS JAUCHUIUIMHBI SABISETCS (OPMHpPOBaME Y CTYJIEHTOB CHCTEMHOTO
IMOHUMAaHHUS POJIM U BO3MOXHOCTEM MCKYCCTBEHHOIO MHTEJUIEKTa KaK CTPATErMYECKOro pecypca
IUIE  TIOBBIMICHUS AS((HEKTUBHOCTH, KOHKYPEHTOCIIOCOOHOCTH W CTOMMOCTH OH3Heca. ITo
BKJIIOYAaET YMEHHE OILIGHUBATh IenecooOpa3HocTh BHenpenuss WU, ynpaBisTe mOpoeKkTaMu
1 poBoii TpaHchopMaK ¥ MPOTHO3UPOBATH SKOHOMUYECKHE TOCIIEACTBUS TEXHOJIOTUIECKUX
W3MEHECHUM.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITVIMHDI

OcBoenne UCHUIUIMHBI «VICKYCCTBEHHBIM HWHTEIJIEKT B KOPIOPATHUBHOW HSKOHOMMKE)
HampaBJIecHO Ha (opMHpoBaHWE Yy OOydYalONIMXCA CISAYIOMUX KOMICTCHIMNA (4acTH
KOMITCTCHITHH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemvix y 00V4arOWuxcs npu 0Cc60eHuu
OUCYUNTUHBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[I/IKEITOP]:I JOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B pamMKax JaHHOW JHCIUILIIHEI)

CrnocobeH: HCKaTh HyKHBIE
HUCTOYHHUKH HHPOPMAIHH U
JIaHHbBIE, BOCIPUHUMATH,
aHaJIM3UPOBATh, 3A[IOMUHATH U
nepeaaBarh HHHOPMAITHIO C
UCIIOJIb30BaHHEM LIU(PPOBBIX
CPEZCTB, a TAK)KE C MOMOLIBIO
AITOPUTMOB IIpH paboTe C
MOJY4EHHBIMU U3 PA3THYHBIX
HCTOYHUKOB JJAHHBIMH C IIEIIHIO
3¢ (EKTUBHOTO HCITOIB30BAHHUS
MOJTy4eHHOU HH(DOPMALIUH JIIIS
penieHus 3a1a4; MpOBOANUTD
OLICHKY MH(OpMaIHH, ee
JIOCTOBEPHOCTH, CTPOUTH
JIOTHYECKUE YMO3aKIIIOUeHHs Ha
OCHOBaHHH TTOCTYTIAFOIIHX
nHGOPMAIIUU M JAHHBIX

YK-7.1 OcyuiecTBisieT OMCK HY)KHBIX HCTOYHHKOB MH(QOPMAIUU
U TaHHBIX, BOCIIPUHUMAET, aHAIU3UPYET, 3a[IOMUHACT U IIepelaeT
nH(opMaLHIO ¢ KUCIOIb30BaHNEM IU(DPOBBIX CPEJICTB, @ TAKKE C
MOMOIIBIO AITOPUTMOB IIPU PAObOTE € MOTYYEHHBIMHU U3 Pa3IMIHBIX
MCTOYHHMKOB JJAHHBIMHU C LEJIbI0 3()(HEKTHBHOTO HCIIOJIb30BAHUS
MOJTy4eHHOW MH(OPMAIMH /TSI PELICHHS 33/1a4;;

VK-7.2 [IpoBoauT ouleHKY MH(OpPMALNH, €€ IOCTOBEPHOCTb,
CTPOUT JIOTUYECKHE YMO3AKIIIOUCHHUSI HA OCHOBAaHUH MOCTYAIOIINX
nH(pOpMaLuK 1 TaHHBIX.;

YK-7

OIIK-5.1 3naeT coBpeMeHHbIE HHPOPMALIHOHHBIE TEXHOIOTHH H
MPOrpaMMHBIE CPEJCTBA, IPUMEHSIEMbIE TIPH PEIICHUN
npodeccCHOHaNbHBIX 33/1a4.;

OIIK-5.2 YMeeT cpean COBPEMEHHBIX HH(POPMAIMOHHBIX
TEXHOJIOTHH ¥ MTPOTPaMMHBIX CPEZICTB BEIOMpATh Hanboiee

3¢ deKTUBHBIE IS peICHUS MTPOPECCHOHATBHBIX 3a1a4.;
OIIK-5.3 Bnageet B NOIHOM Mepe HaBBIKAMU PEILICHUS
CTaH/IapTHBIX 3a/1a4 NPO(PECCHOHATILHOM AESTEILHOCTH C
NpUMEHEeHHeM MH(OPMalMOHHBIX TEXHOJIOTUH U IPOrPaMMHBIX
CpEICTB.;

Crnoco6eH uCronb30BaTh
COBpEMEHHBIE HH(POPMAIIHOHHBIE
OIIK-5 TEXHOJIOTUU U IIPOrPAMMHBIE

CpeJCTBa IPU PEIICHUN
npodeccroHaNBHBIX 3a/1a4.




I/IH}II/IKaTOPLI JOCTHIKCHHSI KOMIIETCHIINHN

Mudp Komnerennus N
(B paMKax JaHHOM AMCIMILUINHBI)

Crnoco0eH KpUTH4YeCKH
OLICHHBATh BO3MOKHOCTH
U (POBBIX TEXHOJIOTHIA JIJIsI
OIIK-6 pemeHust MpoQecCHoHaNbHBIX
3aja4, paboTaTth ¢ IU(PPOBHIMH
JaHHBIMY, OLICHHBATh HX
WCTOYHUKH H PeNIeBAHTHOCTh

OIIK-6.1 CrocobeH ucnonbp30BaTh COBpeMEHHbIE (D POBLIE U
nH(OpMaLMOHHbIE TEXHOJIOTHH TIPH PEIICHUH 3a/1a4
npodeccHoHaNBHOI JeSTeNbHOCTH.

OIIK-6.2 YMeeT HaXOQUTh U UCIOIb30BaTh PEJICBAHTHbIC

1 QpoBbIe TaHHBIE VIS PEILICHUS MPAKTUUECKHUX 3aa4
npodeccrnoHaNBHOH AeATENPHOCTH.

ITK-3.1 CrocobeH 0600maTh 1 KPUTHIECKU OIICHUBATh
Croco0eH MpoBOIUTE IEPBUYHBIC |PE3yIbTaThI, IOTyYSHHbIE OTEYECTBEHHBIMU H 3apyOe)KHBIMU
HCCIICIOBAHUS B COOTBETCTBHH C |HCCIIEIOBATEISIMH, BBISBIATH IIEPCIICKTUBHBIC HAIIPABIICHUS,
HAaIPaBJICHHOCTBIO IPOTPAMMBL, |COCTAaBIATh IPOrPaMMy HCCIIEIOBAHHN;;
OpraHm3oBBIBaTh cBOIO HayuHO- |[1K-3.2 CriocobeH 060CHOBBIBATH aKTYaIbHOCTh, TEOPETHYECKYIO U

TIK-3 HCCIIE0BATEIbCKYIO PA0OTY U |[IPAaKTHYECKYI0 3HAYUMOCTh H30paHHOH TEeMBI HAYYHOTO
MpCACTABJIATL PE3YJIbTAThI HUCCJIICAOBAHUA,,
HCCIIeIOBAaHUI HAYYHOMY ITK-3.3 Crioco6eH MpOBOAKNTE CAMOCTOSTEIBHBIC UCCIICIOBAHUS B
COOOIIECTBY. COOTBETCTBHH C pa3pabOTaHHOW MPOrPaMMOM U TIPECTABIISAT

pe3yNbTaThl HAYYHOMY COOOIIECTBY B BUJE CTAThHU WU JIOKJIA/A;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Jucuunnmnza «VCKyCCTBEHHBIM MHTEIUIEKT B KOPIIOPATHBHOM IKOHOMHMKE» OTHOCHUTCS K
o0s3arenpHOM yacTu Onoka 1 «/lucuurniannasl (Moaynn)» oOpa3oBaTebHOM MPOrpaMMBbl BBICIIETO
o0Opa3oBaHMUs.

B pamkax o0pa3zoBaTesibHOM NpoOrpamMmbl BBICIIETO O0pa30BaHUS OOYHAIOIIMECS TaKXKe
OCBaMBAIOT JApyrue JUCHUIUIMHBI W/WIW  TPAKTHKH, CIHOCOOCTBYIOUIME  JTOCTHKEHHUIO
3aIlUIAHUPOBAHHBIX  PE3YJbTATOB OCBOCHHS JUCHHUIUIMHBI «VICKyCCTBEHHBIH HWHTEJUIEKT B
KOpPIOPATUBHOM SKOHOMUKE.

Tabnuya 3.1. Ilepeuenv xomnonenmose OI1 BO, cnocobcmeyiowux 00CMudiCeHUIO
3anIaHUPOBAHHBIX PE3YIbMAMO8 0CE0EHUS OUCYUNTUHDBL

IIpenmecTByromme Ilocaenyrwomue
HIngp Hanvenonanue ):mcfmI:mngJMol);lynu }IHCHHHHH):I)IZI/I:/IHO}J}’HH
9 9

KoMueTenim NPaKTHKH* NPaKTHKH*

CriocoOeH: HCKaTh HyKHEIC
HUCTOYHHUKH UHPOPMAIIUH U
JTaHHEIC, BOCIIPHHUMATB,
aHATU3UPOBATh, 3aTIOMUHATH
U TiepeiaBaTh HHPOPMAIUIO
C UCTIONIb30BaHUEM
IU(PPOBBIX CPEICTB, a TAKKE

C6op, aHaTTN3 U yIIpaBICHUE
C IOMOIIIBIO AITOPUTMOB

Big Data;
pu paboTe ¢ TOITyIeHHBIMHU
Busnec-npoexmuposanue
N3 pa3JIMYHbIX UCTOYHUKOB ke
cmapmana**,
VK-7 JIAHHBIMU C 1IEJIBIO
[penauiuioMHast MpaKTHUKA;
3¢ PEKTUBHOTO
. Hayuno-uccnenoBarensckas
UCIIONIb30BAHMS TTOTy4YeHHON aGora:
nH(OpMAaLUK A1 peLIeHUs p ’
3aj1a4; IPOBOJUTD OLIEHKY
nHdopmanuy, ee
JIOCTOBEPHOCTH, CTPOUTH
JIOTHYECKHUe
YMO3aKIIIOYCHUS Ha
OCHOBaHHH TOCTYTAIOIINX
nHGOPMALHN M JAHHBIX
OTIK-6 Crioco0eH KpUTHIECKH IIpenmuruioMHas MpaKkTHKA,;
OLICHHBATh BO3MOXKHOCTH HayuHo-uccnenoBarenbckas




IIpenmecTBylommue ocaenyromue
g Haumenosanue IIHCEI/::[JIPIHBI/YMOILIII JIH nncunnnni?lil/ﬁloa JIH
p KOMIIETEHIIUH * i, % i,
NMPaKTHKH MPAKTHKH
U (POBBIX TEXHOJIOTHIA /ISt paborta;
pelieHus CO6op, aHaTU3 U yIIpaBJICHUEC
npodecCHOHANBHBIX 33/1a4, Big Data;
paboTath ¢ HUPPOBBIMU BusHec-aHanuTHKA;
JTAaHHBIMH, OI[CHUBATH MX
WUCTOYHUKHA U
peleBaHTHOCTh
Crioco0OeH HCIons30BaTh .
YnpaBiaeHdeCKHui y4ueT IJis
COBpPEMCHHBIC .
Om3Hec-peIIeHn ;
HHOpMAIOHHbIE [IpenoumioMHas MpaKkTHKA;
OIIK-5 TEXHOJIOTHH U P P ’
HayuHo-uccnenoBarenbckas
MIPOTPaMMHBIE CPEJICTBA TPU
pabora;
peleHIH
npodeccroHaNIBHBIX 3a/1a4.
IIpenaunioMHas npakTHKa;
HayuHno-uccnenoBarenbckas
pabora;
[Ipou3BoACTBEHHBIN U
OTIepPallMOHHBIA MCHE)KMEHT;
Mesicoynapoonviii busnec-
KOHCanmuHe **;
Brnewmnemopzeosas norumuxa u
Crmoco0eH mpoBOAUTH
OCHOBbL MAMONCEHHO-
TICpPBUYHEIC UCCIICIOBAHUS B s
mapu@no2o pe2yiuposanus**,
COOTBETCTBHUH C
Ynpaenenue
HAIPAaBJICHHOCTHIO
HpOrpaMMBl KOHKYPEeHmOoCnocobHOCMbI0
TIK-3 P i ousneca**,

OpPTraHHU30BBIBATH CBOIO
Hay4HO-HCCIIEA0BATENIBCKYIO
paboTy ¥ IPEeCTaBIATh
Ppe3yibTaThl UCCIEA0BaHNI
Hay4YHOMY COOOIIECTBY.

Kopnopamuenuiii puck-
MEHEONCMEHM U
xomnaaenc**;
Inobanvhviil 6peno-
MEHEOAHCMEHM **;
Penymayuonuwiii
MEHEONCMEHM KOMNAHUU ™™,
ESG-mparncgopmayusn
buszneca™*;

Jluaenocmuxa mpyoo602o
nomenyuana KOMnaHuu**;

* - 3aMONIHACTCS B COOTBETCTBUH ¢ MaTpuuei kommerenuii u CYII OIT BO
** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO01mmas TpyA0eMKOCTh TUCHUTUTHHBI «ICKYCCTBEHHBIN HHTEIICKT B KOPIIOPATUBHON SKOHOMHKE» COCTABIISACT «2) 3a4ETHBIC SIMHUIIBL.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOCPAMMBL 8biCULe20 00pA308aHUs OJisl OYHOU (HOpMbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeclT pCBD)

Konumaxmmnas paboma, ax.u. 36 36
Jlekimu (JIK) 18 18
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 18 18
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 27 27
Koumponw (sx3amen/3auem c oyenkou), ax.u. 9 9
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 72 72

3a4.e/l. 2 2

OOmast TPyA0EMKOCTh AUCHUILTUHBI «VICKyCCTBEHHBIN HHTEIJIEKT B KOPIIOPATHBHON SKOHOMHUKE» COCTABIISIET «2)» 3a4ETHBIC €ANHUIIBL.
Tabnuya 4.2. Budwvl yuebHoti pabomul no nepuoodam 0c8oeHUs 06pa308amenbHOL NPOSPAMMbL 8blCULIE20 00PA308aHUsL OJisl OYHO-3A0UHOU opMbl
00yueHusl.

Bupa yue6Hoii padoThI BCEIO, ak.u. CeMeclT PCED

Konumaxmmnas paboma, ax.u. 28 28
Jlexkuuu (JIK) 14 14
JlaGoparopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3austust (C3) 14 14
Camocmosmenvhas paboma 0by4arowuxcs, ax.u. 44 44
Koumponw (sx3amen/3auem c oyenkou), ax.u. 0 0
Oomasi Tpy10eMKOCTh T CIHUIIUHbI aK.4. 72 72

3a4.ell. 2 2




OO1m1ast TPyA0EMKOCTh AUCHUILTUHBI «VICKyCCTBEHHBIN HHTEIICKT B KOPIIOPATHBHON 3KOHOMHUKE)» COCTABIISIET «2)» 3a4CTHBIC €IMHUIIBL.
Tabnuya 4.3. Buowl yueOHOU pabomvl no nepuooam 0C80eHUs 00PA308AMENbHOU NPOSPAMMbL 8blCULe20 00PA308anus OJisl 3A04HOU HOpMbL

00yueHus..
Buja yuye6Hoii padoThI BCETI'O, ak.u. CeMeclT LG
Konmaxmmnas paboma, ax.u. 16 16
Jlexkuuu (JIK) 8 8
JlabopaTopusie pabots (JIP) 0 0
IIpaktnueckue/cemunapckue 3ansatus (C3) 8 8
CamocmosmenvHas paboma 0by4aowuxcs, ax.u. 52 52
Koumponw (sx3amen/3auem c oyenkoul), ax.u. 4 4
O01masi TPYI0eMKOCTh THCHHIITAHBI aK.4. 12 12
3a4.e1. 2 2




5. COAEP) KAHUE JUCIUAIIJIMHbI

Tabnuya 5. 1. Coodepoicarue oucyuniunsl (MoOyis) no udam y4eOHou pabomol

Bun
Homep HaumenoBanmue pasgeia .
HanmenoBanue TeMbl Conep:kaHue TeMbl y4eOHoi
pasiena AUCHHUTLIUHBI %
padoThI
Hcropust HCKyCCTBEHHOI'O MHTEIJIEKTA: TeCT ThIOPUHIa;
1.1 |BBeneHue B UCKYCCTBEHHBIH HHTEIUIEKT nepcenTpoH Po3entOnaTra; sxcepTHBIe cucteMsr; Deep Blue; JIK, C3
nanasle; Watson u DeepMind; GPT-3 u AlphaFold; DeepSeek.
Pazmen 1 |McKycCTBEHHBINH MHTEIUICKT 1.2 Hayxka o maHHBIX. Data Science; Data Mining; bosemue nannsle (Big Data). JIK, C3
Texnonmorun paboTsl ¢ OONBIINMH JaHHBIMHA. MeTo1010THsA
1.3 O06nacTy UCKYCCTBEHHOTO WHTEILICKTa yIpaBICHUS IPOSKTaMH 0 aHATN3Y JaHHBIX. O0macTu JIK, C3
MIPUMEHEHHS] HICKYCCTBEHHOTO MHTEIUICKTA
Mertop! MammHHOTO 00y4eHus. [IpenmyInecTBa 1 HeIOCTaTKN
MalIMHHOTO 00y4yeHus. 3ana4ya o0yueHus ¢ yuurenem. [lonstue
2.1  |TexHoJOrusi MaIIMHHOTO O0Y4EHHS «IIpenennenra». TecToBas BeIOOpKa. METpHKH KayecTBa. JIK, C3
IlepeoOyuenre. MaTeMaTH4eCKUE METO bl MAIIUHHOTO O0YYCHUS.
Pa3nen 2 |MammnaHOe 00yueHne 3ajava kiraccudukaimy,
I'mybokoe o6yuenue (Deep learning). Mneu rimy6okoro o0y4eHus
29 ®dopmupoBanue koHenmu [ 1y6okoro (Deep learning) : end-to-end oGyuerue Bceii cucTeMsl; 00yUeHre K. C3
' MamrHHOro 00y4enus (Deep learning) npe/ICTaBICHNH 00bEKTOB — UH(DOPMATHBHBIX MIPU3HAKOBBIX ’
ONHCaHUH.
Mogenu OuHapHOTO BBIOOpA M TECTHI Ha CHIENN(HUKALIUIO B MOJEIIX
Monenu ¢ orpaHUYEHHBIMH 3aBUCHMBIMH
Mopenu ¢ TUCKpETHBIMU 3.1 eDEMEHHEIMI OuHapHOTO BEIOOpa. MoOIeNn ¢ MHOXKECTBEHHBIM OTKIIHKOM. JIK, C3
Paznen 3 |3aBHCHMBIME IEPEMEHHBIMU B p ) WHTepnperanust pe3yJIbTaToB OLCHKH.
3agavax Kiaccudukanun 39 Knaccugukamnus Ha OCHOBE JIOTUCTHYECKON JuckpuMuHaHTHBIN aHanu3. bunapHas knaccudukarms. Kauectso K. C3
' perpeccumu. KJIacCH(UKAITUHL. ’
Hepapxudeckue mporeaypsl: Mephl -
pap poHeiyp P Bubmmoreka Scikit-Learn. Knactepusamnus 601pmmx BEIOOPOK.
4.1 |0OHOPOIHOCTH OOBEKTOB; HEPAPXUICCKUE " " JIK, C3
Kamenucras oceims" 1 uncio kmacrepos. Meron K-Means.
Mertoibl KJIaCTEpU3ALMN KJIaCTep-NPOLEAYPHI.
Paznen 4 |(anropuTMBI KIacTEpU3AIIUN) CrienipaibpHbIE METOJIBI B 3aja4ax kiactepusanuu:: CriekTpanabHas
4.2 HtepanoHHbIe METOBI KITaCTEpHU3ALIHH. . JIK, C3
Y ONTUMU3AIH. pa A prsan knactepmsaryst; anroputMbl DBSCAN, HDBSCAN u OPTICS. ’
Meron cToxacTUuecKoro rpagueHTHoro cnycka (ADAM). ITouck
4.3 Ontumuzatop Adam. A pan Y (v ) JIK, C3
JIOKQJIbHBIX M TJI00AJBbHBIX SKCTPEHYMOB (DYHKITHIA.
Monens 6ronornueckoro HeiipoHa. MIcKycCTBeHHBIN HEHPOH.
Pasen 5 Heiiponnsie cetn u riryboxoe 51 MonenbHbli IOAXO0/ K OIIUCAaHUIO CBOMCTB Perceptron - ueiipon ¢ moporooii pyHkmer aktruBannu. O0ydeHne K. C3
. 9

MalIMHHOE 00yUYeHne

HeHpoHa.

HelipoHa. MoJienb 0IHOr0 HeMpOHa B MOJIHOCBSI3HON HEHPOHHOU
ceTd. PyHKIMM OTKIMKA. DyHKIUU TOTEPD.




Homep
pas3nesa

HaumenoBanmue pazaesna
JAUCHHILTAHBI

HaunmeHnoBaHue TeMbI

Copep:xaHue TeMbI

Bun
yueOHoit
padoThr*

52

Tunsl HEUPOHHBIX ceTel

HckyccTBeHHast HelipoHHAs ceTh. 300IapK apXUTEKTYP HEHPOHHBIX
cerell (Zoo). [lonHocBs3Hast HelipoHHas ceTb. HelipoHHas ceTb
MIPSIMOTO PaclpoCTpaHeHUs1. MHOrOCIOHHbIE HEHPOHHBIE CETH.
IIponece npoxokaeHUs NaHHBIX Yepe3 HEHPOHHYIO CETh.
Knaccudukanys 1 apxuTeKTypa HeHpOHHBIX CETeH.

JIK, C3

5.3

OO0y4eHue HEHPOHHBIX ceTei

DddexTuBHOE 00yUyeHne HelipoHHbIx ceteid. Forward & backward
propagation. O6patHoe pacmpocTpanenue omuoku. HeiipoHHbie
CETH MPSIMOT0 pacrnpocTpaHeHusi. MHOrOKIaccoBast
knaccuukanust. DpdekTuBHOEC 00yUeHIEe HEHPOHHBIX CETEH.
OO0yueHre Ha OOJIBIINX BRIOOPKAX.

JIK, C3

54

Caéprounsie HeliponHbie ceTr - Convolutional
Neural Networks (CNN)

ApxuTeKTypa cBEPTOYHON HEHPOHHOU ceTH. Onepalusi CBEPTKU.
Ceéprounsrii cioit. [Tymuar (Pool) cioit. Texauka Transfer
Learning.

JIK, C3

55

OO0HapyXeHHe U KIacCU(PUKAI 00BEKTOB.

[IpakTuueckuil npumep NpUMEHEHUSI CBEPTOUHON HEMPOHHOU CETH
Juisi pactio3HaBanusi pororpaduii Kumek u Codak.

JIK, C3

5.6

PexyppeHTHbIe HelipoHHBIE ceTH - Recurrent
Neural Networks (RNN)

ApXUTEKTypa peKyppeHTHOI HeHPOHOH ceTH. ApXUTEKTypa
pekyppenTHOTO Helipona. Long-short term memory Unit (LSTM).
Cxema LSTM-nueiipona. Gated recurrent Unit (GRU).

JIK, C3

5.7

Heiipocern qnsa paboTsl ¢
HOCIIEZI0BATEIBHOCTIMU

[pakTryeckuii mpuMep 1o pacro3HaBaHUE PYKOMHCHOTO TEKCTa
MNIST. OmnpeneneHne ONTUMAIBHOTO YHCIIA IIUKJIOB 00y4eHuS,
METpHKa.

JIK, C3

Paznen 6

Crienanu3upoBaHHbIE BUBI
HEHPOHHBIX ceTeil

6.1

Tpanchopmep-monenn

B ocHOBe TpaHC(HOPMEPOB JICKUT MEXaHNU3M BHUMaHUs (self-
attention). IToaxo/] ¢ HECKOJIBKUMH «TOJIOBaMu» BHUMaHus (multi-
head attention). Hopmanmzamus. Monems GPT (Generative
Pretrained Transformer). ChatGPT. Mogenp Bidirectional Encoder
Representations from Transformers (uin BERT).

JIK, C3

6.2

I'padoBEie HEWipoHBIE CETH.

I'padoBbie nanublie. 3anaun Ha rpadax. [lapagurMel mocTpoeHns
rpadoBBIX CBEPTOK.

JIK, C3

6.3

Heiipoceru i 00:1akoB TOYEK

Oo6mnako kak rpad. Apxurektypbl PointNet. Bokcennzarus.
ApPXUTEKTYpHI ¢ HUIUHIpUYecKkoi npoekuueil. [Tpoexius
mupapHoro obnaka Ha 2D mosepxHocTh (RangerNet, LaserNet,
LaserNet++). becnmioTHbIe TEXHOJIOTHU. ABTOMUIIOTHL.

JIK, C3

6.4

I'enepaTuBHO-cocTs3aTenbubie ceTh (GAN)

I'enepanus peaqucTHUHBIX H300pKEHUH U yIIydIlIeHHEe KauecTBa
naHHbIX. [Ipumep ncnons3oBanus HeliponHoi ceti oT CBEP
Kannuucknii 3.0.

JIK, C3

6.5

[Tpumep ncnonp3oBanus Helipocereit oT Coep

I'enepanus n300pakxeHU M0 ONHCAHUIO.

JIK, C3




Bun
Homep HaumenoBanmue pazaesna "
HaunmeHnoBanue TeMbl Copep:xaHue TeMbI yueOHoit
pas3nesa JAUCHHILTAHBI %
padoThI
u Kanauackuil.
Pacno3HaBaHue rpaHull U yBelIU4YeHUE KOHTpacTa. Pacrio3HaBaHue u
Paznen 7 Hpumepet u3 Gubmmoteim 7.1 TIpaKTHieckie NPHMEpb C HCTIOL30BAHHCM kiaccudukanys n3oobpakeHnii. 3anonHenue nponyenHoro sugeo | JIK, C3
TensorFlow Hub. ' oudmmorexu TensorFlow Hub. p ‘ pory ’
kazpa. IlepeHoc cTuiist KapTHHBL Ha H300pa)keHue.
Heiiponnsie cety u BolyunBaHus npenacrasieHui. Juddysnonnse
IIpuMenenre HEUPOHHBIX . . Mozenu. [IpuMeHeHne HeMpOHHBIX ceTeil 1t 00paboTKU
Paznen 8 ceieﬁ P 8.1 IIpo6nembl nprMeHeHHsI HeHPOHHBIX CETeH. p P P JIK, C3

€CTEeCTBEHHOTO sA3bIKa U peun (LLM), KOMIIBIOTEPHOTO 3peHs, a
TaKOKe 33Ja4 YIPaBICHUS H ONTHMHU3ALUHN B SKOHOMHKE.

* - 3anonHseTcs Toabko mo OUHOW dopme odyuenus: JIK — nexyuu; JIP — nabopamopusie pabomul; C3 — npakmuueckue/ceMuHapcKue 3aHamus.




6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Tun aynuropuu

OcHamenue ayiuropuu

CrnenuajJu3supoBaHHOe
yueOHOe/1abopaTopHOe
odopynoBanmue, [10 u
MaTepHaIbI 1JIs1 0CBOECHHSA
AUCHUTLITUHBI
(mpu HeOOXOAUMOCTH)

Aynuropus JUis IPOBEICHUS 3aHATUI
JIEKIIMOHHOTO THUIIA, OCHAIIICHHAS

Ayn. 23, 25,103, 105, 107.
Mono6aox HP ProOme 440
Intel 15 10500T/16 GB/512
GB/audio, monuToOp 24".

JlexumonHast KOMIUIEKTOM CIEeIUANIN3UpOBaHHON Mebenu; | MynbTuMeana npoeKkTop
JIOCKOM (9KpPaHOM) U TEXHHUYECKUMU Cactus CSC4.SG. Dkpan
CpeICTBaMU MYJIbTUMEANA MTPE3CHTALIMIA. MOTOpHU30BaHHbBIN Digis
Electra 200*150 Dsem-
43083.
AynmuTopus I IIPOBEACHUS 3aHITHI Ayn. 23, 25, 103, 105, 107.
ce};fHHa pcxofo Tnga rZI MIOBBIX U Mouobnox HP ProOne 440
WH, I/IBI/Ip QJTBHBIX K(’)HEYHLTa Wi, TEKYIIETO Intel 15 105007716 GB/512
AMBILLY YIIBTAIIH, TERYII GB/audio, monuTop 24".
KOHTPOJISI U IPOMEXKYTOYHOM aTTeCcTalu,
CeMuHapckas OCHALLCHHAS KOMILIOKTOM MynbsTUMeara MPOSKTOP
» ) Cactus CSC4.SG. Dxpan
CHeIHaTU3UPOBAHHON MeOeH 1 o e
TEXHUYECKHMH CPEJICTBAMHU MYJIbTUMEINA MOTOPH3O0BAHHEIA Digis
HbeseHTaIL Electra 200*150 Dsem-
P H- 4303,
Ayn. 23, 25,103, 105, 107.
AyIuATOpHS TSI CaMOCTOSITEILHON PadOThI Monobnox HP ProOne 440
06y an}op Hxiﬁ (MOXeT I/ICHOJ‘IB3OBaEBC$I st Intel 15 10500T/16 GB/512
st YHarot . a GB/audio, monutop 24".
. | TpOBEIEHUsT CEMHUHAPCKUX 3aHSATHHI H
CaMOCTOATENBHOM | IbTALMI), OCHALICHHAT KOMILIEKTOM MynsTuMeara NpoeKTop
paBoTHI Y ’ Cactus CSC4.SG. Dxpan

CHeIUaTu3UPOBAHHON MeOen U
KoMIbroTepamu ¢ gocrynom B OUOC.

MOTOpHU30BaHHbIN Digis
Electra 200*150 Dsem-
4303.

* - ayTUTOpHS AJISl CAMOCTOSTENIbHOM paboThl 00yuaronuxcs ykasbiBaercs OBA3ATEJIbHO!

7.  YUYEBHO-METOJWYECKOE
JTUCLMILIMHBI

OcHoenas tumepamypa:
1. YuebHUK M0 MalIMHHOMY OOY4YEHUIO OT IIKOJIbI aHau3a AaHHbeIX. URL: https://ml-

handbook.ru/

N HNHPOPMALMNOHHOE

OBECIIEYEHHME

2. leu Cunen, Apno Meiicman OcHoBbl Data Scince u Big Data. Python u Hayka o

nauHbIx. — CII6. : [Tutep, 2017. 336 c., ISBN 978-5-496-02517-1.

- ¥ac Makkunuu, Python u ananus nanssix: IlepBuunas o6paboTKa JaHHBIX €
npumenenueM pandas, NumPy u Jupiter /nep. ¢ anrm. A. A. CnuskuHa. 3-e uzn. — M.: MK
[pecc, 2023. — 536 c.: un.

- Annexc OOpazoBanue: YueOHUK 1o MammHHOMY 00y4ueHuto. URL:
https://education.yandex.ru/handbook/ml
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- Oner bynuH. BBenenue B apXuTEKTypbl HEUPOHHBIX ceTel. Jloknan Ha
KOH(epeHIINN pa3paboTUMKOB BEICOKOHArpykeHHbIX cucteM HighLoad++.
https://www.pvsm.ru/data-mining/265828

- CBepTO4Hasi HEMPOHHAS CETh, YacTh |: CTPYKTypa, TOMOJIOTHUs, (PyHKIIHH
akTHBaIu u obyyvaromiee MmHokecTBO. URL: https://habr.com/ru/post/348000/

- CBepTOUHAas HEUPOHHAS CETh, YaCTh 2: 00yYeHHUE AITOPUTMOM OOPATHOTO
pacnpoctpanenus omuobku. URL: https://habr.com/ru/post/348028/

- Oriol Vinyals, Alexander Toshev, Samy Bengio, Dumitru Erhan. Show and Tell:
A Neural Image Caption Generator. https://doi.org/10.48550/arXiv.1411.4555 URL.:
https://arxiv.org/abs/1411.4555

- Leon A. Gatys, Alexander S. Ecker, Matthias Bethge. A Neural Algorithm of
Artistic Style. https://doi.org/10.48550/arXiv.1508.06576 URL.: https://arxiv.org/abs/1508.06576

- Alexey Dosovitskiy, Jost Tobias Springenberg, Maxim Tatarchenko, Thomas
Brox. Learning to Generate Chairs, Tables and Cars with Convolutional Networks.
https://doi.org/10.48550/arXiv.1411.5928 URL.: https://arxiv.org/abs/1411.5928
Jononnumenvnasn numepamypa:

1. Copokun JI.B. Y4eOHO-METOIMUECKHII KOMIUICKC AUCITUIUTHHBI ""AHAIN3 OOJbIITUX
IaHHBIX" [DNeKTpoHHBIN pecypc] : PekoMenmyeTcs 1yisi HampaBJIeHUs! OJTOTOBKHU
crienuaaucToB 1o crnenuaabHocTh 38.04.01. DxoHomuka. KBanmudukamus — maructp / JI.B.
Copoxkun, H.M. bapanoBa. - DnekTpoHHbIE TEKCTOBBIE nanubie. - M. : U3a-Bo PY/IH, 2017.

2. ®paukc, bumn. Ykpoienue O0NbIINX JaHHBIX: KaK U3BIIEKATh 3HAHUS U3 MAaCCUBOB
UH(OPMAIIH C TOMOIIBI0 TTyOoKol aHanmuTuku / b @paHke ; mep. ¢ anrit. AHapes
bapanoBa. — Mocksa : Mann, BanoB u ®epbep, 2014. — 349 c. : un.; ISBN 978-5-00057-146-0.

- Buxtop Maiiep-lllen6eprep, Kenner Kyknep bonbiue nannsie. PeBomtonus,
KOTOpasi U3MEHUT TO, KaK MbI )KUBEM, paboTaeM 1 MbIciuM / tiep. ¢ anri. W. aiaiok. — MockBa
: ManH, MBanoB u ®@eiidep, 2014, 231 c., ISBN 978-5-91657-936-9.

- Mapu, Hatan. bonbiine JaHHbIE: TPUHIUIBI U TPAKTUKA TOCTPOEHUS
MacHTabupyeMbIX cucTeM 00pabOTKH TaHHBIX B peanbHoM Bpemenu / Hatan Mapi, [[xeiimc
VYoppen ; [nep. ¢ aurn. u pea. U. B. bepmreiina]. — Mocksa : Bunbsmc, 2017. — 368 c. : un.,
tabi.; ISBN 978-5-8459-2075-1 : 300 sk3.

- Jleckoger, FOpe. Ananu3 6oabmux HabopoB naHHbIX / FOpe JleckoBen, AHaH]
Pamxapaman, xedpdpu [. Yneman ; nep. ¢ anri. Counkue A. A. — Mocksa : JIMK Ilpecc,
2016. — 498 c. : mn.; ISBN 978-5-97060-190-7.

- Big data and business analytics / ed. by Jay Liebowitz; forew. by Joe LaCugna. —
Boca Raton [etc.] : CRC press, cop. 2013. — xx, 282 c. : ui.; 25 cm.; ISBN 9781466565784.

- Kapay, Xonnen. Uzyuaem Spark : [TekcT] : MOTHUEHOCHBIN aHATN3 JAHHBIX /
Xonpen Kapay, Ouau Konsuncku, [latpux Bennenn, Maren 3axapus. — Mocksa : JIMK Ilpecc,
2015. — 304 c., : w.; ISBN 978-5-97060-323-9.

- Hoycon, Maiixi. [Iporpammupyem Ha Python / Maiikn loycon; [nep. ¢ anri.: B.
[Mopumukwii]. — Mocksa [u ap.] : [Turep, 2015. — 414 c. : ui., Tabmn.; 24 cm.; ISBN 978-5-496-
01071-9

- 3aropyiiko H.I'. KoruutusHsiii ananu3 nanueix [Teker] / H. I'. 3aropyiiko ;
Poccuiickas akaa. Hayk, Cubupckoe ota-uue, MH-T matematuku um. C. JI. CoboneBa. —
HoBocubupck : I'eo, 2013. — 183, [3] c., [1] . mopTp. : wi., 1B. mwi.; ISBN 978-5-906284-04-4.
Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepnemy»:

1. O9bC PYIH u croponnue 3bC, Kk KOTOPBIM CTyA€HTBI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHMH 3aKJIHOYEHHBIX JJOTOBOPOB

- DnekTpoHHO-0mbmmoTeunas cucrema PYJIH — 9bC PY JIH
https://mega.rudn.ru/MegaPro/Web

- OBC «YuuBepcurerckas onbimoreka onaim» http://www.biblioclub.ru

- OBC IOpaiit http://www.biblio-online.ru

- ObC «KoHcynbpTaHT cTynenTay www.studentlibrary.ru
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- OBbC «3nannym» https://znanium.ru/
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI

- Sage https://journals.sagepub.com/

- Springer Nature Link https://link.springer.com/

- Wiley Journal Database https://onlinelibrary.wiley.com/

- Hayxomerpudeckas 6a3a nanusix Lens.org https://www.lens.org
Yuebno-memoouueckue mamepuanvt 05t cCAmMoCmosmenbHol pabomol 00VHAOWUXC NPU
0CB8OEHUU OUCYUNTUHBL/MOOYIS*:

1. Kypc nekuumit no nuciuminie « MICKycCTBEHHBIN MHTEIIIEKT B KOPIIOPATUBHOM

O9KOHOMUKEY.

* - Bce y4eOHO-METOINYECKUE MATePUANIBI JJII CAMOCTOSTEIBHONH PabOThl 00ydJaromuXCst
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIOLIUM NOpsiAKoM Ha cTpanulle aucuuruinasl B TYUC!
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PA3BPABOTYMUK:

Jla3pipun Muxaun

CepreeBuu
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
Moceiikun FOpuii
3aBenyromuii kadeapoit HuxutoBuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJMTEJb OII BO:
Yepusies Makcum
JloeHT Bacuibesuu
Honxcnocmo, BYTT Ioonuce Damunus U.0.
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