MIMHOBPHAYKHW POCCHUA
(benepansHOe rocyfapcTBeHHOe OI0KeTHOE 00pa30BaTeNIbHOE YUPEKICHUE
BHICIIIETO 00pa30BaHHS
«CanxkTt-IleTepOyprckuil rocy1apCTBEHHBIA 3KOHOMUYECKHH YHUBEPCHTET»

mo y4eOHOH u
kol paboTe
/ lyGaesa B.I'./

HHTEJJEKTYAJBHBINA AHAJIA3 JAHHBIX
Pabouas mporpaMma JTUCITUILTHHEL

Hanpasnenwe noarotosku  38.03.01 Dxonomuka

HanpasieHHOCTB MareMaTiuueckoe MOIEIHPOBaHHE U aHAIU3 JaHHEIX
(mpoduis) mMporpamMmel B B3KOHOMHKE
YposeHb BEICIIIETO
OakanaBpuaT
oOpazoBaHu
dopma o0ydeHHs o4Hasi
Cocrasutenb(n):

/1.T.H., npogeccop Opunman I'.M.

Canxkr-TletepOypr
2020



COIEPKXAHHUE

1. HEJIb U3AJAYU JUCHUIIJIMHBI ... 3
2. MECTO JUCHUIUIMHBI B CTPYKTVYPE OIIOIL..........ccooiiiieiiiieeeee, 3
3. TINIAHHUPYEMBIE PE3YJIBTATBI OBYUEHU I 110 JVCHUITJIMHE ...... 3
4. OBBEM U CTPYKTVYPA JUCIHMIIIIHBI .......cccvvvveiiiiiieeeiciiieee e, 4
5. COJEPXAHUE PA3JIEJIOB 1 TEM JUCHUITJIMHEBL..............ccvvveeeennnne. 5
6. SAHITUSI CEMHUHAPCKOI'O TUIIA .....ovvveeieeeeiiieeeiiieeeeeeeee e 6
7. METOJMYECKHE YKA3AHUA JJISI OBYUAROHIUXCSA ........ccvvveeeee 7
7.1. Metoauieckue yKa3aHusl i1l 00yJaroIierocs 1Mo OCBOCHUIO TUCIUILIAHEI .... 7
7.2. OpraHu3ammsi CaMOCTOSATEITBHOM PAOOTBI ....cccvveevreeiieesireessieesseessseessseeesseesssns 8
8. OBPA3OBATEJIBHBIE TEXHOJIOT M .....ccccoeeeiiiiiiiiiiiiiie e 8
9. PECYPCHOE OBECIIEHEHUE JUCIHUIIIMAHBI ..., 9
9.1. YueGHO-MeTOAMYECKOE U HH(POPMAIIMOHHOE 00SCIICUCHUE TUCITUILINHEI ...... 9
9.2. MarepuanbHO-TEXHUYECKOE 00ECTICUCHNE YIEOHOTO TPOILIECCA .. uvvrrvreanenesns 10
10. OCOBEHHOCTHU OCBOEHUA JUCHUITJIMHBI 1J151 THBAJIMOB U

JINL], C OTPAHNMYEHHBIMU BO3MOXHOCTSMU 3/JOPOBbBA .................. 11

11. ®OHJ] OLIEHOYHBIX CPEJCTB /115 TIPOBEJIEHUS TEKYILEN U
MTPOMEXYTOUYHOU ATTECTALIMN OBYUYAIOIIXCS 10O

D117 (@)01%1 011705 | 11
JIUCT PETUCTPAITAU UIBMEHEHUI ......covooveeeeeeee e 12



1. TIEJIb Y1 3AJIAYM TUCIUATIIVHEI

Henap AMCHUIUIMHBI: TPEICTABUTh OOYYAIOIIMMCS COBPEMEHHBIE APXUTEKTYPbI
UCKYCCTBEHHbIX HEHUPOHHBIX CETe, MEeToAbl uX OOydYeHHs U OOJacTHu UuX
IIPUMEHEHUS B IPUKIAIHBIX 33/1a4ax aHaJIu3a TaHHBIX.

3agaum:

e yccliefloBaHUE oOJacTel NMPUMEHEHHs HCKYCCTBEHHBIX HEHWPOHHBIX CETe B
DKOHOMHUKE;

® OCBOGHHE METOJOB U CPEIACTB pa3pabOTKU apXUTEKTyp HCKYCCTBEHHBIX
HEHPOHHBIX ceTel st 3P(PEKTUBHOTO PELICHHs PUKIIAAHbIX 3a/1a4;

® OCBOCHHE AITOPUTMOB 00YUEHUSI HEMPOHHBIX CETEH.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Juctnumuaa  B1.B.JIB.07.02  «MHTennekTyaabHbI aHAIU3 JaHHBIX)»
OTHOCHUTCSl K AWCIHUIUIMHAM 10 BbIOOpY yactu brmoka 1 PVYII OIIOII, sBnsercs
00sA3aTeNIbHOM JUIsl OCBOEHHA OOydYaroluMcs Iocjie BbhIOOpa 00ydaromuMces
HaIpaBiIeHHOCTH (TPOQUIIST) TPOTPaAMMBI.

3. INIAHUPYEMBIE PE3YJbTATHI OBYUYEHMS MO
JTACHUTIINHE

[Inanupyemble pe3ysabTarhl OOy4YEHHUS IO JUCIUIUIMHE, COOTHECEHHBIC C
wiaHupyeMbiMu pesyibraramu ocBoeHust OI1OIT npencrasienst B Tadmuie 3.1.

Tabmuma 3.1 — Ilmanupyembie pe3ynabTaThl OOYYEHHS 1O JAUCIUILIIMHE,
COOTHECEHHBIE C TJIAHUPYEMBIMU pe3ysibTaTamu ocBoeHust OITOTT
Koz u YpoBeHb
HaVMEHOBAHUE [Tnanupyemble pe3yabTaThl 00yUYeHUs
KOMIIETCHIINHN OCBOCHHA (Tmoka3ares OCBOSHHSI KOMIIETCHITHH )
KOMIICTCHIIN
BBIITYCKHUKA
[TK-1 Crioco6HOCTbIO
cobpats u 3namp. OCHOBHBIE TPUHLMIBI M MOJIXOABI K
POaHaJIU3UPOBATh MIOCTPOCHHIO COBPEMEHHON CHUCTEMBI IOKa3aTelel u
HCXOJIHBIC IaHHBIE, MoJIeNIeH IeATEIbHOCTH X03IHCTBYIOLINX CYyOBEKTOB
HE00XO0IUMBIE IS U ux B3aumozencteus 3(4) (I1K-1)
pacuera Ymems: ocymecTBinATh MOMCK HHPOpPMALUU IO
HKOHOMHYECKUX U 7K1 MOy YCHHOMY 3aJIaHHUIO, coop TaHHBIX,
COIMAJIBHO- HEOOXOIMMBIX IS PEUIeHHs  I[OCTaBJIEHHBIX
SKOHOMUYECKHUX 9KOHOMHUYECKUX 3a1au V(4) (I1K-1)
HOKa3aTeme, Bnaoems: coBpeMeHHBIMM ~ MeTOlaMu  cOopa,
XapaKTepU3YIOIINUX 00pabOTKM ¥ WHTEIUICKTYyaJIbHOTO aHajIi3a JaHHBIX,
JeSITeTTHHOCTD XapaKTepU3YIOIIUX JesITeIbHOCTh XO03IHCTBYIONIUX
XO3AUCTBYIOIINX cyonsextoB B(4) (IIK-1)
CyOBEKTOB




ITK-4 Cr1ocoOHOCTEIO
Ha OCHOBE OIHCAHUA
9KOHOMHYECKNX
MPOIECCOB U SIBIICHUI
CTpOI/ITB CTaHI[apTHBIe

Tpemui

3name: METOIBI MOCTPOEHUSA MoJeen
BSaHMOHCﬁCTBHH OKOHOMHNYCCKHUX ar¢cHTOB U HX
UHTEJUIEKTyaabHOro ananusa  33(3) (IIK-4)

TEOPETUUYECKHUE H Ymemsp: BBIIONHATD MHTEIUVIEKTYAJIBHBIM aHAN3
9KOHOMETPHHUECKHE Yposene | naHHBIX U UHTEPIPETUPOBATH PE3YJIbTATHI
MO, (np?gzt%";bm) ananusa Y3(3) (1IK-4)
AHATM3UPOBATH U Bnadems: HaBplIKaMH  TPUMEHEHUS  METOJIOB
COJIepXKATEIHHO KJIMCHTCKOW aHAJIWTUKU M ONEPATHBHOTO aHaln3a
UHTEPIPETUPOBATH nauubix B3(3) (I1IK-4)
MIOJTyYCHHBIC
pEe3yIbTATHI
3namo: BO3MOKHOCTH UCIIOJIb30BaHUS
COBPEMEHHBIX TEXHUYECKUX CpeacTB u
UHQOPMALIMOHHBIX  TEXHOJOTHH JIISl  pEIICHUs
[1K-8 CriocobHOCTEIO (op P
AQHAIUTUYCCKUX W  HCCICNOBATEIIbCKUX  3a7ad
WCIIONB30BATh IS
R UHTEJUICKTYaJIbHOTO aHAIN3a JaHHBIX U TEOPUU UTP
P Bmopoi 32 (5) (ITK-8)
AHATUTUYECKUX U i .
VposeHb YMeTh:  BBINONHATE  OOOCHOBAaHHBIM  BHIOOP
HCCIICIOBATEIILCKUX .
(venybnenmnsiti) | TEXHHYECKUX  CPEACTB W WH(POPMAIMOHHBIX
3a/1a4 COBpEMEHHbIE .
(TIK-8)-2 TEXHOJIOTMH JUUIl MHTEIUICKTYaJbHOTO  aHaJn3a

TEXHUYECKUE CPEJICTBA
U UH(OpPMAIOHHbIE
TEXHOJIOTHH

nauubix V2 (5) (IIK-8)
Bnaoems: HaBblKaMU TPUMEHEHHUS TEXHOJIOTHH
MHTEJUIEKTYaJIbHOTO aHaym3a TUTSE aHam3a

KOHKPETHBIX CHTYalllii, MOCTPOCHHS W aHalIM3a
s dextuBHbIX petienuii B2(5) (I1K-8)

4. OBBEM N CTPYKTYPA JUCIHUIIJINHBI

TpynoeMKoCTh TUCIMILIMHEI COCTaBIsACT 3 3a4eTHbIC eauHuIbl, 108 gacos.

dopMa MPOMEKYTOUHOH aTTECTAIMK: 3a4eT B / CEMeCTpe.

Pacnpenenenne $hoHma BpeMEHH IO TeMaM JUCIHMIUIMHBI IO OYHOM (hopme
oOy4eHus npeJicTaBieHo B Tabnuiie 4.1.

Tabnmuna 4.1 — Pacnpenenenue ¢hoHaa BpEMEHH 110 TEMaM JUCITUTUTHHBI

O0beM AUCIMITIIUHBI
(ax. gacel)
Homep n HaumMeHOBaHKE TEM KoHTakTHas paboTa
31T I13 JIP CPO

2 3 4 5
Tema 1. BBenenue B MHTEIUIEKTyallbHbBIN
aHayn3 JaHHBIX. OCHOBHBIE MOHATHS U 5 i i 4
00JIaCTH MPUMEHEHHSI UCKYCCTBEHHBIX
HEUPOHHBIX CETeH
Tewma 2. Anroputmbl 00ydeHus: HEHPOHHBIX 8 12 i 16
ceTen
Tema 3. Metoas! peryisipu3alil HEMPOHHBIX 4 8 i 12
ceTen
Tewma 4. CBepTOUYHBIE HEHPOHHBIE CETH B 4 4 - 10




MIPUKJIAHBIX 3a/layax aHaJn3a TaHHbBIX
Tema 5. PexyppeHTHBIC HEUPOHHBIE CETU U
CETU KPaTKOCPOYHOUN MaMsITH

Bcero no gucuuninuxe: 22 32 54

*3JIT — 3aHaThsA JeKIMOHHOTO THIa, I13 — Bce BHABI 3aHATHH CEMHHAPCKOTO THIIA, KPOME
nmabopaTopHbIX padoT, JIP — maGopaTopusie paboTel, CPO — camocTosiTenbHAs paboTa 00yJaromerocs

4 8 - 12

5. COAEP/KAHUME PA3JIEJIOB U TEM JUCHUIIJINHBI

Tema 1. BBegeHue B MHTEJJIEKTYAJIbHbIN aHAJU3 JaHHbIX. OCHOBHbBIE
MOHATHS U 00JIACTH NPUMEHEHHUS HCKYCCTBEHHbIX HEliPOHHBIX ceTeH

[TocranoBka 3a/1aun pacro3HaBaHUs 00pa3os. [Ipennoceuiku
BO3HMKHOBEHHUS MCKYCCTBEHHBIX HEUpPOHHBIX ceTeld. OOIacTH mNpUMEHEHUS
HMCKYCCTBEHHBIX HEMPOHHBIX ceTer. Moaenp UCKyCcCTBEHHOro HevpoHa. [lonsitue
bynkuun  aktuBanuu. [lpeacraBieHre HEUPOHHBIX CceTed C  MOMOIIBIO
HaInpaBJeHHbIX TpadoB. ApXUTEKTypa HEHpOHHOH ceTH. OOy4YeHHE C YUYHUTEIEM.
O6yuenne c¢ mnoakperieHueM. OOyuenne ©O0e3 yuutens. [lpencraBieHue
JIOTUYECKUX ONEPALMI B BUJIE HEUPOHHOU CETH.

Tema 2. AnroputmMbl 00y4eHus HCHPOHHBIX ceTeil

[locTaHOBKa ONTUMHU3AIMOHHOW 3adaud OOyYEeHHs] HEHPOHHBIX CeTeH.
HuddepennupoBanre Ha rpade BbIYUCICHUNA. MeTOabl MHHUITMATU3AIMN BECOB.
Meron  rpamueHTHOro  cmycka. [Ipouws3BojgHas — KOMIO3HWIMH  (DYHKITHH.
CroxacTUuecKHil TPaJueHTHBIM CIyCK B OOYYEHHH HCKYCCTBEHHBIX HEHPOHHBIX
cereit.  [lpsmoe  pacmpocTpaHeHue  OMIMOKUA.  AJNTOpUTM  OOpPaTHOTO
pacnpoctpaHeHusi ommoOku. [lonsarue smoxu. Bweibop mara oOyuenus. [lonsitue
MuHu-Oatya. IIpobGnema mapanuua anroput™Ma. MeToabl C  HAKOIUICHUEM
UMITyJIbca. MeToa aJanTUBHOTO TpagueHTHoro cmycka. Meron RMSProp.
OOyueHne NCKYCCTBEHHBIX HEUPOHHBIX ceTeil anroputMoM Adam.

Tema 3. MeToasb! pery/isipusauiy HEHPOHHBIX ceTel

[Ipobiema mnepeoOydyeHuss HEUPOHHBIX ceTel. MeTon  ciaydaHBIX
OTKJIIOUCHU HEWUPOHOB JUIsl MOBBIMICHHUST 0000IIaroel CiocOOHOCTH HEUPOHHBIX
ceted. BeposITHOCTh OTKIIOUEHHST HEUPOHOB. AHCaAMOJIMpPOBaHWE HEUPOHHBIX
ceTed. Arperaius npejackazanuii ancaMmOJisi HeMpOHHBIX ceTei. OOpaTHBIN METO
CIIyYallHbIX  OTKJIOYEHHWU HEHpoHOB. baru-HopMamuzauusi. OrpaHuveHue
napameTpoB ceTd. [IpuMeHeHne MeToaa Ciy4ailHbIX OTKIIOUEHUN HEHpOHOB ¢ L2-
perynsipu3anuen. Y CKOpsIomuil MHOXKHUTENb. D(PPeKTUBHAS CKOPOCTh 00YUYEHUSI.

Tema 4. CpeprouHble HEHPOHHBbIE CeTH B NPHKJIAAHBIX 3aJa4yax
aHaJIM3a JaHHbIX

O6nacte KOMIbIOTEpHOTO 3peHud. [lonsitne xanama uzoOpaxenus. Kapra
npu3HakoB u3zoOpaxenuil. [lonsitue cBepTku. Omnepanus CyOaUCKpETHU3aLUU.
CBepTouHble HEHPOHHBIE CETH JJIsl 3aJlauyd PACclO3HaBaHUs PYKOMUCHBIX HUD.
Bri6op dbynkiuu aktuBanyu. CoBpeMeHHbIE CBEPTOYHBIC apXUTEKTYpbl. [1yOoKkoe
ocrarouHoe oOyuenue. lllymonomaBnsironiuii aBTOKOAUPOBUIMK. Pa3zpexeHHbie
aBTOKOJIUPOBIIUKH.



Tema S. PexkyppeHTHbIe HEHPOHHBbIE CEeTH M CeTH KPATKOCPOYHOH
NaMsATH

OOmactTu TNpUMEHEHHsI PEKYPPEHTHBIX HEHPOHHBIX ceTeil. (OCHOBHbIE
apXUTEKTYpbl PEKYPPEHTHBIX HEUPOHHBIX ceTeil. PacmpocTtpaHenune omuOKU B
peKyppeHTHON  HeWipoHHoW cetn. [IpoOnmema  3aryxaromux TrpagueHTOB.
JIByHanpaBJCHHbIC peKyppeHTHBIC ceTu. ApxuTekTypa Long Short-Term Memory
(LSTM). Bungl y3moB B LSTM. 3a0siBaromiuii y3en. Moaens Gated Recurrent Unit
(GRU). fI3pikOBOE MOJACTUPOBAHHE C TOMOIIBI PEKYPPEHTHBIX HEHPOHHBIX
CETEH.

6. 3BAHATUSA CEMUHAPCKOI'O THUITIA

Tabmuua 6.1 — Ilpaktuueckue 3anstuss / CemMuHapckue 3aHATHS /
JlaGopatopHbie pabOThI
Ne
Tewma 3ansTHA Bun 3ansaTus
TEMBbI
1 2 3
2 3ansrue 1. I[loctpoenue npocreiimeid HeiiponHoi cetu st |113: PacuetHo-

pemeHuss 3amaun  OumHapHoW — kiaccudukammu. OOydeHwue |rpaduyeckas pabora
HEUpPOHHOM CETM  METOAaMu  TPAJMEHTHOIO  CIyCKa W
CTOXaCTHYECKOTO TPAJUEHTHOTO CITyCKa.

3anstue 2. IloctpoeHue ABYXCIOHHOW HEWPOHHOM CETH JUIs
pelieHust 3amayd  KiaccupuKanud Ha K HermepeceKaromuxcst
kiaccoB. Beibop pynkiuu aktuBanuu. OO0ydeHue ABYXCIONHOM
HEHPOHHOM CETH METOAOM TPAJAMEHTHOTO CIyCKa MO MHUHU-
Oardam.

3anarue 3. KowmnbeloTepHas peanusamnus — alropurMa
CTOXaCTMYECKOTO  TIpaJUEHTHOrO0 CIOycKa C  aJalTUBHBIM
HAKOIUICHHEM UMIYJIbCA.

3 3anstue 4. Ilpumenenue oOpaTHoro mMerona ciydaisix |[13: PacueTHo-
OTKJTIOYCHHUH HEHpOHOB B 3ajaye kiaccubukanuu Ha K|rpadudeckas paborta
Henepecekaromuxcsi kiaaccoB. CpaBHEHUE KPHUBBIX OOyueHHUS C
y4acTHEM BCEX HEHPOHOB CETH U C MCKJIIOYEHUEM HEHMPOHOB Ha
KaXXJIOM II1are 00y4eHwusl.

3anstue 5. BeBog  dopmyner  oOydyenus ¢ L2-
perynspusanuei. [I[pumeneHrne merona Ciy4yaHbIX OTKIIFOYEHUN
HelipoHOB ¢ L2-perymsapusammeit. CpaBHEHHME  KayecTBa
pe3yNbTaToB.

4 3anstue 6. [loctpoeHue cBeprouHoi HeipoHHol cetm auis|I13: PacuerHo-
3aJjaun pacro3HaBaHUs PyKOMUCHBIX mHpp. Beibop apxurektypsl \rpadudeckas padora
u ¢yskuuu aktuBanuu. CpaBHEHHE KauyecTBa KJacCH(pUKAIUU
CETH C KaYeCTBOM, IOJIYYEHHBIM C JOOABICHUEM PEryJIspU3aLIU.
[IpuMeHeHne 1IYMONOJAABIISIIONIMX aBTOKOAMPOBIIUKOB  JJIA
YIIy4LICHUSA Ka4yecTBa IpeACKa3aHuM. Busyanuszanus
MIOJIYYEHHBIX PE3YJIbTaTOB.




[Toctpoenne cetm LSTM nis 3amaun mpocTaBieHUST METOK K|rpadudeckas padbora
TCKCTOBBIM JOKYMCHTAM. OLIGHKa KadyecTBa HOHy‘-ICHHOﬁ MOOCIIN.

3anstue 8. Ilpumenenme wmomemm GRU k  3agaue
MMPOCTABJICHUA MCTOK K TCKCTOBBIM JOKYMCHTAM. CpaBHeHI/Ie
MOJYYCHHBIX pPE3yJIbTaTOB C pe3yJbTaTaMH, IOJyYCHHBIMH
mozensio LSTM.

5 3anstue 7. U3BineueHue mnpu3HAKOB M3 TeKCToB.|I13: PacueTHo-

* M3 - npakTnyeckue 3aHaTus, C3 - ceMuUHapckue 3aHaTusa, JIP — nabopaTopHble
paboTbl

/. METOAUYECKUE YKA3ZAHUA JJIS1 OBYUYAIOIIIUXCSA

7.1. MeToau4eckue yKasaHus AJ1s1 00y4aoLIerocsi o 0CBOCHUIO
AUCUMILTHHBI

Jist hopMupoBaHMs YETKOro mpejacTaBiieHus o0 oObeMe M XapakTepe
3HAHUW M YMEHMM, KOTOPHIMU HaJ0 OyJeT OBJIAAETh IO JUCIUIUIMHE B CaMOM
Hayajge ydeOHOro Kypca OOyYarIIMiCs JIO/DKEH O3HAKOMHUTHCS C y4eOHO-
METOANYECKON JOKYMEHTAIIUEH:

- paboueii mporpaMMoW JHUCIMIUIMHBL C [EIIMH H  3aJadyaMu
JTUCIUTUIMHBI, €€ CBA3SIMH C JAPYTUMH JUCHUIUIMHAMHU  00pa3oBaTebHOU
MpOorpaMMbl, MEPEYHEM 3HAHUM M YMEHUN, KOTOPHIMHU B MPOLIECCE OCBOCHUS
JUCHUIUIMHBI TOJDKEH BIaJeTh 00yJaromuiics,

- MOPSIAKOM ~ TPOBEACHUS TEKYLIEro KOHTPOJS YCIEBAEMOCTH U
MIPOMEKYTOUHOHN aTTECTallNH;

- rpadukoM KOHCYJIbTallM TIpernoiaBareneil kageapsl.

Cucremarnueckoe BBHIMOJHEHUE YUeOHON paOOThI HA 3aHATUAX JEKIIMOHHBIX
Y CEMUHAPCKUX TUIOB, a TAK)KE BBIIIOJIHEHUE CAMOCTOSITEIbHON padOThl MO3BOJIUT
YCIEUIHO OCBOUTH JUCHHUILUIMHY.

B mporiecce ocBoeHUS TUCITUTIITUHBI 00YYAIOIIUMCS CIIEYET:

- CJIyIlIaTh, KOHCIIEKTUPOBATh M3JlaraeMbIi MIpernogaBaresieM MaTepualt,

= CTaBUTh, 0OCYXKJaTh aKTyaJbHbIE TPOOIEMBbI Kypca, ObITh aKTHBHBIM
Ha 3aHATUAX;

— 3a/1aBaTh MPENOJABATEN0 YTOUHSIONIUE BOIPOCH! C LIEJIbIO YSACHEHUS
TEOPETUUECKUX TTOJIOKECHUN;

- BBITIOJTHATh ~ 3aJaHUsl  MPAKTUYECKUX 3aHATUM  TOJHOCTBIO U
YCTaHOBJICHHBIE CPOKHU.

[Ipu 3aTpynHEHUSX B BOCIPHUATHH MaTepuaja CcleIyeT OOpaTUThCA K
OCHOBHBIM JIUTEPATYpPHBIM HCTOUYHMKaM. Eciau pa3oOparbcsi B MaTepuaie He
yAanoch, TO o0OpaTuTcs K JeKkTopy (mo rpaduky ero KOHCYJbTallui) WIH K
MPEnoAaBaTelo Ha 3aHITUSX CEMUHAPCKOTO THIIA.

OOyuaromuMcsi, MPONMYCTUBIIMM 3aHATHS (HE3aBUCHMMO OT MPHUYHMH), HE
MMEIOIIUM MUCbMEHHOTO PEIICHUS 3aJay WM HE MOATOTOBUBIIMMCS K JAHHOMY
3aHATUIO, PEKOMEHJYETCS HE TMO03Xe, YeM B 2 - HENENbHbIA CPOK SIBUTHCS Ha
KOHCYJIbTAlIMIO K MPETNO/IaBaTeNl0 U OTYUTATHCS 110 TEME.



7.2. Opranuszanus caMoCTOSATeIbHOI padoThI

ITox camocTosiTennbHOW PabOTON 00yYarOIIMXCsl OHUMAETCS IJIAaHUPYEMast
pabora  oOOydaloIIMXCs, HampaBlieHHas Ha  (OpMUpOBaHME  yKa3aHHBIX
KOMIETECHIINM, BBIMOJIHAEMAas BO BHEAYJWTOPHOE BpEeMsl MO 3aJaHUI0 U TpU
METOJUYECKOM PYKOBOJCTBE IpernojaBareis, 03 €ero HEMOCPEICTBEHHOTO
ydacTusl.

MeTtoaudeckoe oOeCmedYeHrne CaMOCTOSTENbHOW paboThl TpH HATHYUHU
OOydarommxcs JUI C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH TIPEICTABISICTCS B
(dopMax, aanTUPOBAHHBIX K OIPAHUYECHUSM UX 3710POBbSL.

Buael camocTosTenbHOM paboThl IO TUCHMILUIMHE MPEICTABICHBI B TaOIUIIS
7.2.1.

Ta6mmma 7.2.1 — Opranuzaius caMoCTOSITEIBHOM pab0Thl 00yJarONErocs
No

TEM Bun camocTosaTensHO# paboTh
bl
1 2
1-5 |M3ydenue nurepaTypbl MO HMCKYCCTBEHHBIM HEWPOHHBIM CETSIM M METOJaM aHajiu3a
JIAHHBIX.
2 CaMocTosATenbHOE 3a/laHHE: KOMIIbIOTEpHAs peanu3alus aJiropuTMoB OOydeHHUs

JIBYXCJIOWHOW HEUPOHHOW CeTH HJis 3ajaud  OWHApHOW Kiaccudukanuu. Bsibop
ONITUMAIILHOW apXUTEKTYphL. [10Ir0TOBKA K DK3aMEHY.

3 CamocrosiTepbHOE 3aJaHHe: KOMIBIOTEpPHAs peaiu3anus oOpaTHOTO METOJa CIy4YaiHbIX
OTKJIFOUCHUH HEHpPOHOB B 3amade Kiaccuukaiuu Ha K Hemepecekaronmxcs KI1acCoB.
OOyuenue HelipoHHOH cetn ¢ L2-perymspuszaunmeii. CpaBHeHHE KpPHUBBIX OOYYEHHSI.
IToroToBKa K SK3aMEHY.

4 CaMOCTOSITENTbHOE 33JJaHHE: TTOCTPOCHUE CBEPTOUYHOW HEHUPOHHOM CEeTH I 3adadyu
pacnio3HaBaHus 1ubp Ha Qororpadusx 3maHuil. JloOaBneHue peryispU3aIUu.
[IpuMeHeHre [IYMOTOAABISIONIMX ABTOKOAMPOBIIMKOB ISl YIYYIIEHUS KadecTBa
npeackazanuil. [loarotToBka kK sK3aMeHy.

5 CamocrosiTeTbHOE 3a/laHUe: TMOCTPOCHUE PEKYPPEHTHBIX HEHPOHHBIX CETeW Ui 3ajadu
MPOCTABJICHHSI METOK K TEKCTOBBIM JOKyMeHTaM. CpaBHeHue kauecTBa mojeneid LSTM u
GRU. IloaroroBka K SK3aMeHY.

Kaxnerit Bun CPO, ykazanusiid B Tabsmie 7.2.1 o6ecniedeH MeToInYECKUMHI
MaTepHuaIaMH.

8. OBPA3OBATEJIBHBIE TEXHOJIOTI'MA

B mpenogaBaHuM AUCHUIUIHHBL <« MHMENNIEKMYANbHblll AHAIU3 OAHHBIX
UCTIONB3YIOTCS KaKk TPaJAWLMOHHBIE O0O0pa3oBaTeNbHBIE TEXHOJOTHHM, TaK U
TEXHOJIOTHH, TPEAyCMaTPUBAIONINEG AaKTUBHbIE W WHTEPAKTHUBHBIC METOIBI
oOyJeHHUSI.

Bce mpakTtudeckue 3aHATHS TPOBOISTCS B KOMIBIOTEPHON ayJIUTOpPUM B
dbopMe BBIMOTHEHUSI PACYETHO-TPAPUIECKUX PadOT. AKTUBHO HCHOIB3YIOTCS
OOCY)XJICHHSI BapHWAHTOB IIOCTAHOBKM 3a/ad, METOJOB PEIICHHS, BO3MOXXHBIX
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MOJXO/J0B K WX KOMIBIOTepHON peanu3anuu. COBMECTHO € OOyYarOIIMMUCS
paszpabaThiBaeTCsl TOMIATOBBIA IJIaH PEIICHUS TMOCTaBICHHOW 3amadyu. Pemienwne
HU3K (uHnuBuIyanbHOE 3a/JlaHUE, BBINOJHAEMOE Ha KOMIIBIOTEpE) peaanu3yercs
cpencrBamu Wolfram Mathematica u Python.

[IpoBoauTCs 00CYX/I€HUE aICKBATHOCTH BAPUAHTOB MOJYYEHHOTO PEIICHUSI.
[IpoBoAMTCS COBMECTHOE  OOCYXJIEHHE KOPPEKTHOCTH M  BO3MOXKHOCTHU
MIPUMEHEHUS METO/IA K IPYTUM MPAKTUYECKUM 3a/1a4aM.

9. PECYPCHOE OBECHEYEHUME JUCHUIIJIMHbI

9.1. YuedHo-MeTOAUYECKOEe U HHPOPMAILIMOHHOE 00ecTevyeHue
AUCUMILTHHBI

Tadomuna 9.1.1 — YueOHO-MeTOANYECKOE 00ECIIEUEHNE TUCIIUILINHBI
bubnuorpaduueckoe onucanue OcHOBHas/ KHauroobdecrneueHHOCTh

n37aHus (aBTop,

OITOJIHUTEILHAS = ONEKTPOHHEIE
3arjaBHe, BUJ, MECTO M T'OJ U3JaHUs, a Kos-Bo. %

KOIL. CTp. ) JIATEparypa 3K3. B pecypceol
ouoI.
CIIeI™
Y
1. BeccmepTHbIii n. A. Cucremsl OCHOBHasl
HCKYyCCTBEHHOTO HMHTEJJIEKTa : ydeOHoe
nmocobue . — 2-¢ U3M., UCIP. U JOM. — B ObC Opaiit
OnektpoH. maH. — M. : H3nmarenbcTBO
Opaiit, 2019. — 157 c.
2. beccmeptrbiii U.A. MHTEmIeKTy alTbHBIE OCHOBHAas -
CHCTEMBI : y4eOHUK U npakTukyM / ML.A. OBC IOpaiit
beccmepthsbii, A.b. Hyrymanosa, A.B.
[InaToHOB. — DnEeKTpoH. JaH. — M. :
N3narensctBo FOpaiit, 2019. — 243 c.
3. HoBukos D A. CUMBOJIMYECKUH| JOMOIHUATEIbLHAS —
UCKYCCTBEHHBIN MHTEIIJIEKT: MaTEMaTHUECKUE ObC IOpaiit
OCHOBBI TPEACTABICHUS 3HAHUN : yueOHOe
nocodbue . — DNEKTpoH. aaH. — M.

WznarensctBo FOpaiit, 2019. — 278 c.
4. bpunk X. MammnHoe o0yuyenue / X. bpHHk, —
J. Puuapnc, M. ®esepond. — DnekTpoH.| JOMOTHUTEIbHAS OBC Aiibyke
nan. — CII6 : ITurtep, 2017. — 336 c.
5. Ilmac, Jx. Banpmep. Python ans cnoxHbIx| —
3ajjady: Hayka O J[JaHHbIX M MAalIMHHOE

o0yuenue . — OnektpoH. gaH. — CII6: FIOTOTHITEIbHA IbC Alibykc
ITutep, 2018. — 576 c.
Tabmuua 9.1.2 — IlepedyeHb coBpeMeHHbIX NpPO(ecCHOHANBHBIX 0a3 JdaHHBIX
(CITB /1)
No HaumenoBanue CIIB]]

1 | Dnekrponnas 6ubmmorexka Grebennikon.ru — www.grebennikon.ru

2 | Hayunas snektponnas oubnuoreka eLIBRARRY — wwwe.elibrary.ru
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https://www.biblio-online.ru/bcode/423120
https://www.biblio-online.ru/bcode/433716
https://www.biblio-online.ru/bcode/434065
http://ibooks.ru/reading.php?short=1&productid=355472
http://ibooks.ru/reading.php?short=1&productid=356721

w

Hayunast anekrponHas oubanorexa KuodepJlenrka — www.cyberleninka.ru

o

basa nannbix [TOJIIIPEJ] CnpaBounuku — WWW.polpred.com

5 | baza ngamnsix OECD Books, Papers & Statistics wa miargpopme OECD iLibrary —
www.oecd-ilibrary.org

Tabnuua 9.1.3 — [lepeuens nHpopManMoHHbIX cripaBo4HbIX cucTeM (MCC)

No HaumenoBaunune NCC

1 | CopaBounass mpaBoBas cucrtemMa Koncynbrantllmoc (MHCTaJUTMPOBAHHBIM pecypc
CII6I'DY mam www.consultant.ru)

2 | CrpaBounas npaBoBas cuctema «I'APAHT» (urcTamumpoBanubiii pecype CIIOIDY wnm
www.garant.ru)

3 | UadopmanmonHo-cipaBounass cuctemMa «Kojekc» — (MHCTAIIMPOBAHHBIA — pecypc
CII6I'DY mmm www.kodeks.ru)

DnexTponHas oubnmoreynas cucrema BOOK.ru - www.book.ru

DnekTponHas bubanoreunas cuctema DbC KOPAMT — www.urait.ru

Dnexkrponno-oubmuoreunas cucrema SHAHUYM (ZNANIUM) — www.znanium.com

~N| oo b~

DnekrponHas 6ubmmoreka CITI6I" Y- opac.unecon.ru

9.2. MarepuajJibHO-TeXHHYECKOE oDecnevyeHne yuedOHoro mpoiecca

J_IJ'IH pcaim3anin IIaHHOﬁ JUCHUITIIMHBI UMCIOTCA CIICHHUAJIBHBIC ITIOMCIICHM A
IS IIPOBCACHU A 3aHATUM JICKOHMOHHOTI'O THUIIA, ITPAKTUYICCKHUX BaHﬂTHﬁ, T'PYIIIOBBIX
N HWHIHWBUAYAJIbHBIX KOHCYHBTaHHﬁ, TCKYHUICIO KOHTPOJIAA M HpOMe)ICYTO‘IHOﬁ
arrecraluuu.

Tabnuna 9.2.1 — [lepedyenp nporpaMMHOTO 00ecreueHusl.

Haumenosanue 110

Microsoft Windows Professional 10 (KOHTPAKT Ne 244/20 «26» uronst 2020 1)

MS Office 2019 ( KOHTPAKT Ne 244/20 «26» utous 2020 1)

Wolfram Mathematica 12 (Ne328/20 ot 20.08.2020 )

R for Windows 3.4.2 ( freeware )

Python 3.7.4 ( freeware )

Oracle VM VirtualBox ( freeware )

Rstudio (OecrutatHO J1st 00yUeHUs)

IBM SPSS 23 ( JIutiensuonuslii qorosop Ne 20140905-1 ot 05.09.2014 )

GretL ( freeware )

EViews 10 ( Kontpakt Ne 282/19 Ot 12 utons 2019 1. )

Deductor Academic ( Cornamierne o corpyaanuectse Nel87/19 18.09.2019 )

Anylogic PLE 8.3.2 ( 6ecriiaTHO /17151 HAUMHAIOLIUX U CTYJICHTOB )

1C 8.3.15.1565 ( Per. Homep - 8922985, 8922986, 9334150, 9334398, 9334400, 8972343,
9985501 )

SQL SERVER 2017 EXPRESS ( Horosop Tr000162172 ot 31 05 2017 )

Bizagi modeler

SQL Server Management Studio 18.4 ( freeware )

Busines studio 4

JetBrains PyCharm Community Edition ( Reference No*: D371552136 Date of Issue:
September 20, 2019 )
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http://opac.unecon.ru/

10. OCOBEHHOCTHU OCBOEHMUS JUCHUIITINHBI A5
NHBAJIM10B 1 JINLl C OTPAHNYEHHBIMHA
BO3MOKHOCTAMU 310POBbSA

OOyuenue oOydaromMXCSd C OrPAaHUUYEHHBIMH BO3MOKHOCTSIMU 3J10POBBSI
Ipu HEOOXOIWMOCTH OCYIIECTBISCTCS Ha OCHOBE aJalTHPOBAHHOW paboueit
OporpaMMbl  C  HCIOJNB30BAHHEM  CICIUATIBHBIX  METOJOB  OOy4YeHUS U
JTUTaKTHUYECKAX  MaTepUalioB, COCTaBJICHHBIX C y4eToM ocoOeHHOCTel
NCUXO(U3UYECKOTO PAa3BUTHUS, WHIUBUAYATbHBIX BO3MOXKHOCTEH M COCTOSHUS
3I0POBbSI TAKUX 0OyUaromuxcs (00y4JaroIierocs).

B memsx ocBoeHHMs y4eOHON NpOrpaMMbl IUCHHUILIMHBI WHBAIUAAMU U
JULIAMH € OTPAaHUYCHHBIMH  BO3MOXKHOCTSIMH ~ 370POBbS  YHUBEPCUTET
o0ecreynBaer:

— JUI UHBAJIUIOB U JIUI C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3]10POBbS
[0 3PEHHIO: pa3MelIeHHE B JOCTYMHBIX M OOy4YaroIIUXCs, SIBISIOMIUXCS
CIICTIBIMH WJIA CIIA0OBHIALIMME, MECTaX U B aJalTUPOBAHHON (opMe CIIPaBOYHOM
uHbOpMAIlMU O pacHUCaHUM Y4YeOHBIX 3aHATUN; NPUCYTCTBHE aACCHCTEHTA,
OKAa3bIBAIOIIIETO oOyJaronemMycs HEOOXO0UMYIO MOMOIITb; BBIITYCK
aIbTEPHATUBHBIX (POPMATOB METOIWYCCKUX MAaTepUANOB (KPYHMHBIA IMIPUPT WIH
aynogaisl);

— JUIST UHBAJIUAOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMHU 37J0OPOBBS
0 CIyXy: HaUIeKallUMH  3BYKOBBIMH  CPEACTBAMH  BOCIPOU3BEICHUE
nHpopManmu;

— JUIS. UHBAJIMJIOB U JIMI] C OTPaHUYEHHBIMU BO3MOXKHOCTSMHU 3/I0POBBS,
UMEIOIIMX  HApyLIEHUs  ONOpPHO-ABUIATEIbHOTO  ammapara:  BO3MOXHOCTh
OecCIpensITCTBEHHOTO IOCTyIa 00y4Yalouxcsa B yUYeOHbIE TOMEIICHUS, TyaleTHbIC
KOMHATBhl M Apyrue moMemieHust kKadenpsl, a Takxke MpeOblBaHHE B YKa3aHHBIX
NOMEIICHUSIX.

OOpa3oBaHue 00y4YarOIIMUXCA ¢ OTPAHUYEHHBIMA BO3MOYKHOCTSIMU 3/I0POBbSI
MO>KET OBITh OPTaHU30BAaHO KaK COBMECTHO C JPYTUMHU OOYYaIOIIMMUCS, TaK U B
OTJENbHBIX TPYNNaxX WIN B OTJEIbHBIX OpraHU3aIUAX.

11.®OHJ] OLIEHOYHBIX CPEJCTB JU/IsI IPOBEIEHUS TEKY IEWA
U MPOMEKYTOYHOM ATTECTALIUU OBYYAIOLIMXCS IO
JUCHUILIMHE

@DoH OIEHOYHBIX CPEACTB JIJIsi MPOBEACHUS AaTTECTAllUd YpPOBHS
c(hOpMUPOBAHHOCTU KOMIETEHIUM OO0YdYarOIIUXCSl MO MUCHUIUTMHE OPOPMIISIETCS
OTJICJIbHBIM JIOKYMEHTOM U SIBJISIETCS NPWIOXKEHHEM K pabodeidt mporpamme
JUCIUTUTUHBI.
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JUCT PETUCTPAIIUU U3MEHEHUI

B pab0Yy0 MPOrpaMMy JUCITUTITHBI
oOpazoBaTeIpHOM TporpaMmMbl HampapieHus: moAroroBku 38.03.01 «DxoHOMUKAY
HaIpPaBIEHHOCTh «MaTeMaTH4ecKoe MOICTUPOBAaHNE M aHATN3 JAHHBIX B SKOHOMHKE)
ypOBEHB - OaKazaBpuar

OcHoBaHue ITonnuce
HOMEp U JaTa 3aBeAYIONIETO
BHeceHnl n3MeHEeHN B P y mu
Howmep . Hcnonuurtens | pacnopsauTebHOT kadempoit
yacTu/pasaensl paboueit
U3MEHEHUA dUO 0 JIOKyMEHTa O
IporpamMMBbI
BHECEHUU
W3MEHEHUS)
1
2
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