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1. OBLIAA XAPAKTEPUCTUKA MOAYJIA llpukiiajinoi anaans JaHHBIX COBPEMEeHHLIMU
NpOorpaMMHBLIMHU CpeICTBAMHM

1.1. AHHOTAIMA COlep:KaHUS MORYJISI

N3yuenune moays obecniednBaeT GopMupoOBaHUe OA30BbIX 3HAHUI U HABBIKOB B 00J1aCTH 0OPaOOTKH U
aHajn3a OOJBINTUX JAHHBIX, TTO3BOJISIET MOJYYUTh KOMIIEKCHOE TIPEICTABICHHE 00 WX MPUMEHEHUH MPHU
PEIICHUH MPOU3BOJICTBEHHBIX 33/1a4 B chepe MHPOPMAIIMOHHBIX TEXHOJIOTHI TaKuX, Kak cOop, oOpaboTka
U aHAJIN3 TMapaMeTPOB M IIOKa3aTelel COCTOSIHUS WH(GOPMAIIMOHHBIX CHCTEM, TEXHOJOTHUYECKOTO U
HAyYHOT'0-UCCIIE0BATEILCKOTO 000PY/IOBaHMs, B TOM YHCIIe, C NMPUMEHEHHEM METOJIOB MAIIMHHOTO
00y4eHHsl U UCKyCCTBEHHOI'O MHTEJUIEKTa, pealn3yeMbIX Ha 6a3e rpaduuecKux mporeccopoB. Y CHElHOoe
MIPOXOXKJICHUE MOJYJIsI TIO3BOJMT CTYJCHTaM, IMOJYYHUTh Oa30BbIC 3HAHUS O IMPUHIMIIAX MAIIUHHOTO
oOydeHnus1, padote ¢ manHbiMHU (big data), MICKyCCTBEHHBIX HEHMPOHHBIX CEeTsAX, Ombnmorekax Python -
NumPy, SciPy, Pandas, OpenCV wu np. [Iponiecc oCBOEHMSI NUCIUILIMHBI MOAYJIsA, 0OE€CreYynBaeT
CIEyIOIINEe PEe3yIbTaThl: - 3HATH ANTOPUTMBI MAIIMHHOTO OOy4YeHHs: 00OyUeHHE C YUUTeleM, 00ydeHHe
0e3 yuuTens, MoJyynpaBisieMoe oOydeHHe, OOydeHHE ¢ TOJKpEIUICHHEeM; MAalluHHOE OOydYeHHE:
KJIaccuguKanus, KiacTepusaius, oOHapyKeHHe BIOPOCOB, (HIbTpAIlHs; aHAIN3 U300paKEHUH, aHau3
CeTeil, aHalW3 TMPOCTPAHCTBEHHBIX MAHHBIX, AHAJIU3 BPEMEHHBIX pPSAOOB; - peEmarh NPOOIEMBI
nepeoOydeHHsI U HeJOOOYUYCHHS ajIrOpUTMa;- UMETh HABBIK BHU3YyaJH3allUU JAaHHBIX C HCIOJIH30BAHHEM
Python 6ubnuoTexk.

1.2. CTtpykTypa u 00beM MOaYJIs1

Tabmumna 1
O0beM AUCUUIIAH MOIYJIS
Ne M BCEro MOIYJIsl B 3a4eTHBIX
IepeyeHb AUCHUILIUH MOIYJISI B OCIEI0BATEILHOCTH HX OCBOECHHSI
n/n eTHHUIAX
1 [TpukitagHOM aHAIN3 JAHHBIX COBPEMEHHBIMU
IIPOrpaMMHBIMH CPEICTBAMHA 3
HUTOI'O no moaynto: 3

1.3.IToc1enoBaTEHLHOCTH OCBOEHHSI MOAYJISl B 00pa30BaTe/bLHON MporpaMmme

IIpepexBU3UTHI MOAYJIs He npenycmotpensl
IHocTpeKBU3UTHI U KOPEKBU3UTHI He npeagycmotpensl
MOAYJIs

1.4. PacnipeiesieHue KOMIETEHUMA MO IUCHUILUIMHAM MOAYJISA, NJIAHUPYeMble pPe3yJbTaThl
o0y4eHHs1 (MHIMKATOPHI) 110 MOAYJIIO

Tabmumna 2
Ilepeyennb
Koa u HaumeHoBaHMe I[lnanupyemMble pe3y/ibTaThbl 00y4eHHsI
JUCIUTIINH
KOMIIETEHIIMH (MHAUKATOPBI)
MOYJIsl




2

3

[IpuknagHoit
aHaJIU3 TaHHBIX
COBPEMEHHBIMHU
IPOrpaMMHBIMHU
cpencTBamMu

ITIK-JIK - CriocoOHOCTh
pelathb
npodecCuoHaIbHbBIC
3a7a4¥ ¥ BBITIOJHSATH
TPYJOBYIO JIESITEILHOCTD B
pe3yabTaTe OCBOCHHUS
JIOIIOJTHUTEIbHON
KBaJIM(pUKAIIH B
OIIPENCIICHHOMN
npodeccrnoHaIbHOM
00J1aCTH B LIETIAX
TTOBBIIIICHUS
npodeccroHaBEHOM 1
COIMAIbHOW MOOMIJIBHOCTH
B YCIIOBUSIX OBICTPBIX
W3MEHEHUN Ha PBIHKE
TpyJa, COLMAIbHOM,
SKOHOMHYECKOH U
TrE€ONOJIUTUYECKOU
CUTYaIuu

3-1 - Caenath 0030p OCHOBHBIX TCHICHIIUIA
TpaHchOpMaIUU PhIHKA TPYyAa, IPUIHH
U3MEHEHUIN COLMAIbHON, YKOHOMHYECKON U
TrEeOMOJIMTUYECKOU CUTYaITUH.

3-2 - OnuceIBaTh COOCTBECHHBIE
oOpa3oBaTenbHbIC U TPO(HEeCCHOHATLHBIC
MOTPEOHOCTHU B MOJIYYCHUH JIOTIOJTHUTEIILHON
KBaJIM(DUKALMU

3-3 - XapakTepu3oBaTh 0COOCHHOCTH
npodeccCHoHaNbHOM e TENBHOCTH 110
JIOTIOJIHUTEHHON KBaNU(pUKALIUY B
orpeaeneHHo mpodeccnoHanbHOM 0061acTi

3-4 - OnmMcHIBaTh MOIXO0IEI, TEXHOJOIUH,
METO/Ibl, UHCTPYMEHTHI IPUMEHEHHUS 3HAaHUH,
YMEHUU U OTBITA, TIOJIYYCHHBIX B PE3YJIbTATE
OCBOCHMS JIOTIOJTHUTEIIbHON KBATHU(UKAIINH B
onpeeeHHON nmpodecCuOHATBHOM 001acTH

V-1 - O00cHOBAaTH HEOOXOIUMOCTE B
MTOJTYYEHUH JOTIOTHUTEIBPHON KBATU(PUKAITUN B
onpeeIeHHOW MpodeCcCHOHATBHOM 00JI1acTH Ha
OCHOBE aHaJIM3a OCHOBHBIX TEHICHIIUN
TpaHcopmalyu pelHKa TPY/a, MPUIHH
W3MEHEHMI COIlMaIbHOM, SKOHOMUYECKON 1
TeOIMOJIMTUIECKON CUTYaIlUU U COOCTBEHHBIX
00pa3oBaTeNbHBIX U MPOPECCHOHATHHBIX
noTpedHOoCTEN

V-2 - OueHuBaTh BapuaHThl pELICHUS
po¢eCCHOHANIBHBIX 3a]a4 MO
JIOTIOJTHUTENHHON KBaNU(pUKALIUY B
olpeJieIeHHON podeccnoHanbHOM obaacTu

V-3 - BeiOupath MoaX0 b, TEXHOJIOTH, METOIbI
Y UHCTPYMEHTBI IPUMEHEHUs 3HAaHUH, YMEHUI
U OIIbITA, MOJIYYEHHBIX MO JOTIOJIHUTEIbHON
KBaJTM(UKAIMH B OTIPEICTICHHON
npoeCCUOHATBLHON 00JIACTH IS PEeLICHHUS
npodeccroHaNbHbIX 3aa4

I1-1 - CocTaBuUTh OOOCHOBAHHBIN MPOTHO3
BOCTPEOOBAHHOCTH JIOTIOJHUTEIBHOM
KBaJIM(UKAIIMH B OIIPEICTICHHON
npodeccroHanbHO 00JIaCTH C YYeTOM
pa3BUTHS PbIHKA TPyAa, U3MEHEHUN
COIIMAJIbHOM, DKOHOMUUECKOM,
TeOMNOIMTUYECKON CUTYallUU U COOCTBEHHBIX




00pa3oBaTeNbHBIX U MPOPECCUOHATBHBIX
notpeOHoCTEH

I1-2 - CamocTosTENBHO TIpEIaraTh
000CHOBaHHBIE pelIeHUs MPOPECCHOHATHHBIX
3a/1a4 Ha OCHOBE MOJYyYE€HHOU
JIOTIOJIHUTENBHON KBaNu(pUKALIUY B
orpezeneHHoH mpodeccnoHanbHOM 061acTi

I1-3 - CocTaBUTh 0OOCHOBAHHBIE MPEIOKEHUS
10 ONTUMH3ALUU I0JX010B, TEXHOJIOTUH,
METOJI0B U HHCTPYMEHTOB IPUMEHEHMUSI
3HAHU, YMEHUH U ONBITA MO JIOMOJIHUTEIbHON
KBaJIM(UKAIIMK B OIIPESICTICHHON
npodeccroHalbHOM 00s1acTu

JI-1 - JleMOHCTpHpPOBATh CAMOCTOATEIHHOCTD,
UHUIIMATUBHOCTh, OTBETCTBEHHOCTD IPH
OCBOEHUU JIOMOTHUTENHHON KBATH(PUKAIIUU

1.5. ®opma o0yueHus
OOy4enue 1Mo TUCIUIUTMHAM MOIYJISI MOKET OCYHIECTBIISTHCS B 01HOI (OopMax.




PABOYAS TIPOI'PAMMA JIUCHUIIJINHBI
IpukjagHoii aHAJIU3 JAHHBIX COBPEMEHHbIMU
NPOrpaMMHBIMH CPeICTBAMU

Paboyas nporpamMma TUCHMIUIUHBI COCTABJICHA aBTOPAMU:

Ne ni/m | ®amuiausa Uma OTyecTBO Yuenasn creneur, JloJI3KHOCTD Honpasnenenne
yueHoe 3BaHHue
1 Bbaiitumupos Jlamup KaHauIaT (GU3UKO- Jlouent dusuxn
Paducouu MaTeMaTHYECKHUX BBICOKODHEPreTHYE
HayK, 0€3 y4eHOro CKHX ITPOIIECCOB
3BaHUA
2 XacaHoBa AJienvHa 6e3 yueHoi AccucreHt ¢buzukn
CanaBaToBHa cTereHu, 0e3 BBICOKORHEPreTnye
Y4YEHOTO 3BaHUS CKHX ITPOLIECCOB

PexoMeHa0BaHO yqeﬁl{o-MeTonnqecng COBE€TOM MHCTUTYTA DOU3UKO-TEXHOIOTHUCCKUI

IIpoTtoxkon Ne 7 ot 15.03.2024 .



1. COAEP KAHUE U OCOBEHHOCTHU PEAIM3AIIUU JUCTIAITJIMHBI
ABTOpBI:

e baiitumupos Jamup Papucosuy, Jlouent, ®u3ukn BbICOKOIHEPreTHYECKUX MPOLECCOB

1.1. TexHoorum peaju3auuu, HCNOJIb3yeMble NPU U3YYEHHH THCHUIIIMHBI MOXYJIS

— C npuMeHEeHHEM 3JIEKTPOHHOTO O0YYEeHHUsI Ha OCHOBE 3JIEKTPOHHBIX YUEOHBIX KYpPCOB, pa3MeIleHHbIX
Ha LMS-tinatpopmax YpdVY
— PasHoypoBHeBoe (nuddepeHnupoBanHoe) o0yueHne
o IlponBuHYTBINM yPOBEHB

*bazosviil 1 ypogenb — coxpansem JI02UKY CAMOU HAYKU U NO380JIAem NOAYYUMb VNPOWEHHOe, HO 6epHOe U NOJHOe

npeocmasienue o npeomeme OUCYUNIUHBL, MpeOyem 3HAHUe CUCTneMbl NOHAMULL, YMeHue peutams npodaemHule cumyayuu. Ocgoerue
OaHHO20 YPOBHS pe3yibmamos 0byueHust 00JNHCHO o0becneyums GopMuposanie 3anianupO8aHHbIX KOMNEMEHYU U NO360UM
006yuarOWeMycs Ha MUHUMATLHOM YPOBHE CAMOCMOSIMENbHOCTU U OMBEMCMEEHHOCMU GbINOIHAMb 3A0AHUS,
Ipoosunymuiti 1l yposenv — yenyonsiem u obozawaem 06a306blil YPOBeHb KAK NO COOEPICAHUIO, MAK U NO 21yOuHe npopabomxu
Mamepuana OUCYUNIUHbL. Mo NPOUCXO0UM 30 cuem 6KI0UeHUss OONOIHUMENbHOU unpopmayuu. JJannblii ypogeHs mpebyem yMeHus.
pewams npodembvl 8 PAMKAX Kypcd U CMENCHLIX KyPCo8 ROCPEOCMBOM CAMOCMOAMENbHOU NOCMAHOBKU Yelu U 8b160pa NPozpammbl
Oeticmeuil. Ocgoenue 0aHHO20 YPOBHS Pe3VIbMAmo8 00YUeHUs NO360IUM 00YUAIOWEeMYCS NOBLICUMDb YPOBEHb CAMOCHOAMENbHOCMU
U OMEEemMCmMEeHHOCHU 00 MBOPHUECKO20 NPUMEHEHUs. 3HAHUU U YMEeHUIL.

1.2. Copep:xkanue JUCHUNIMHBI

Tabmuua 1.1
Kon
Pasnen, Tema
pasaeia, MHCHHILTHHBL Copepxanue
TeMBbI
N Onpe/elieHue YHUBEPCATBHOTO TIPUHITUITA MAIIIMHHOTO
YHuBEpCaabHBIN MPUHIIHIT .
P1 «o0yueHus». Muteprnonsaius u saxkctpanossiius. CBsa3b ¢ 3a1aueit
MAIIIMHHOTO «O0yUYCHHS».
Ha ONTUMU3AIIHIO.
Pabora ¢ nannsiMu (big data) u | bubnuoreku Python - NumPy, SciPy, Pandas, Statsmodels, NLTK,
P2 . .
BU3yaJIH3aLusl. Matplotlib, Seaborn, Pillow, OpenCV.
P3 BBejenne B MalmmHHOE Hcnonp3oBanue oubmuorek Scikit-learn, XGBoost, LightGBM.
obydeHwue.
P4 Brenenme B uckycctBennsie | buommotexu Keras, Tensorflow.

uetiponnsie cetr (MHC).

Onpenenenue Tonosnoruit UHC. IloctaHoBKa 3a1aun Ha o0y4deHHe
Tononorun MHC u meToas! nx
P5 HWHC. Ucnons3oBanue obmux metogaos (Monte-Kapio,

00y4eHHS.
y TEHETHIECKUX aaTropuTMOB) utst o0yueHus MHC.
WHC oro Omnpenenenne MHC npsimoro pacnipoctpanenus (feed forward). E€
MPSIMOT!
P6 P (hyHKIIOHAT 1 00IIee Ha3HadYeHne. MeTo; 00paTHOTO
pacIpocTpaHeHHsI N
pacrpocTpaHeHUs OMMNOKA KaK 0a30BBIN ITOAXO0M K 00yUEHUIO.
P7 OrpaHnyeHHas MalIMHA HUHC — orpannyennas mammna bonpumana. E€ ¢pynkumonan u
Bonprmana. obmiee HazHaueHne. CriennaabHBINA METO € O0yUeHHS.
O6mwme npuHuuns! noctpoeHust «rmyouHHbx» UHC. TIpobnemsl
[MpuHIUITEI TOCTPOCHHUS U Lo
P8 MeTOAa 0OPaTHOTO PaclpoCTPaHEHHsI OIIUOKK IPU MHOTOCIIONHOM

0byyenna «rayburrEX MHC. ctpykrype MHC. [IpenBapurensHoe o0yueHHe.




1.3. HaHpaBHCHI/IC, BUJBI BOCOUTATEIBHOM JIEATEIBbHOCTH U HCIOJIb3YyCMBIC TCXHOJIOTNH

Tabmuma 1.2
Hampasnenue Bn
’ i . i Texnonorns Pesynbratsl
BOCIIATATEIBHON | BOCHHMTATENBHOW | porworen o KoMIeTe s 06yqu1/1;1
JIEeATEIIbHOCTH JIEATEIIbHOCTH NeSTETPHOCTH y
IK-JIK - 3-2 - OnuceIBaTh
CrrocoOHOCTh COOCTBEHHBIE
pemarhb o0OpasoBarebHbIE
npodecCuOHANIbHBIE | U
3a/1a4¥l U BBITIONHATH | MPOo(decCHoHaTbHBI
TPYZOBYIO € MOTpeOHOCTHU B
EITEILHOCTD B MOJTy4eHUU
MpOEKTHAs e3yJILTaTe TOIOJTHUTEILHON
P Texuomorus pesy
NIeSITeIbHOCTD OCBOEHUS KBaJIM(DUKAIIHH
oOpa3oBaHHs B .
IOIOJHUTEIBLHOMN
y4eOHO- COTPYJIHUYECTBE I-1 -
KBaJTM(DUKAIIMH B
HCCIIEIOBATEIbCK N JleMOHCTpHPOBATH
TexHonorus OIIPEICIIEHHON
[Ipodeccuonanbu | asi, HAyIHO- . | caMOCTOsITETLHOCT
MIPOEKTHOTO npodeccuoHaIbLHON
0€ BOCIIUTAHHE HCCIIEIOBATENLCK b,
oOpa3oBaHwUs o0JacTH B LesIX
ast HHUIIMATUBHOCTb,
MIOBBIIIIEHNS
TexHoJIOrUsS . | OTBETCTBEHHOCTH
po¢oprueHTAIINO . | mpodeccroHaBHOMN
CaMOCTOATENLHON . MIPU OCBOCHHUH
HHas U COIMAJIBHOM .
paboThl JOMOJTHUTEILHOM
NIeSITeIbHOCTD MOOHUJILHOCTH B
KBaTM(UKAITUU
YCIIOBUSX OBICTPBIX
W3MCHEHHI Ha
PBIHKE TPYIa,
COIIMAJIFHOM,
SKOHOMHYECKOH 1
Te€OINOJIMTHYECKON
CUTyaIuu

1.4. IIporpamMmma JUCHUIUIMHBI pealii3yeTCsl Ha TOCYyIapCTBEHHOM si3bike Poccuiickoi denepanuu .
2. YYEBHO-METOAUYECKOE U UYH®OOPMAIIMOHHOE OBECIIEYHEHUE JUCHUIIJINHBI
IIpuxnagHoii aHAIU3 JaHHBIX COBPEMEHHBIMH NPOrPAMMHBIMH CPeICTBAMHU

DJIEeKTPOHHBIE pecypchl (M31aHNS)

1. ®nax, I1., I1.; MammuaHOe 00y4YeHUE: HayKa U UCKYCCTBO MOCTPOCHUS aITOPUTMOB, KOTOPBHIE M3BIECKAIOT
3HAHHUSA 3 JTaHHBIX : MPAKTUYECKOE rnmocoowue.; JAMK Ipecc, Mocksa; 2015;
https://biblioclub.ru/index.php?page=book&id=686573 (DnekTpoHHOE M3AaHUE)

ITeyaTHbIEe H3TaHUSA

1. JIytn, JIytu M., Kucenes, A.; U3ygaem Python; CumBon-ITntoc, Cankr-IlerepOypr ; Mocksa; 2009 (1 3k3.)

2. Xaiikun, C.; HelipoHHBIE CETH : MONHBIN Kypc.; Bunbsimc, Mocksa [u 1p.]; 2006 (4 5k3.)



Hpocbeccnonaﬂbﬂme 0a3bl JAHHBbIX, I/lH(l)OpMaIlI/IOHHO-Cl'[paBO‘-lHI)Ie CHUCTEMbI

Matrepnansl pis aun ¢ OB3

Becy kontent OBC mpencraBieH B Buzae (aiioB crenuanbHOro (opmarta It BOCHPOM3BEICHUS
CHUHTE3aTOPOM PEUH, a TAKXKE B TECTOBOM BHJIE, IPUTOTHOM ISl IPOYTEHUS C UCIIOJIb30BAHUEM SKPAHHOM Ty TIbI

Y HaCTPOMKOM KOHTPACTHOCTHU.

ba3bl JaAHHbIX, mul)opMaunonﬂo-cnpanoqﬂme H IMOUCKOBbIC CUCTEMbI

https://idpo.urfu.ru/

3. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JNCHUIIJIMHBI

IIpuxiagHoi aHAIU3 JaHHBIX COBPEMEHHBIMH POrPAMMHBIMH CPeICTBAMHU

CBe)IeHI/Iﬂ 00 OCHAINCHHOCTHU JUCHHUIIMHBI CICUATUIUPOBAHHBIM U .]'IaﬁopaTOpHLIM
060py}101;aHneM U NpOorpaMMHbIM od0ecneyeHHEM

Tabnuna 3.1
Ne Buawnl 3ansaTurii OcCHAIIEHHOCTH CNENNAJIbHBIX IlepeveHb IUIIEH3MOHHOTO
n/n NMOMELIeHHMIT 1 IOMelleHn i UIs NMPOrpaMMHOro o0ecrne4eHns
CaAMOCTOATEIbHOI PadoThI
1 Jlexmun Mebenb ayauTopHasi ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabOYHMX MECT B RUS OLP NL Acdmc
COOTBETCTBUH C KOJIMUYECTBOM . .
CTYZeHTOB Office Professional 2003 Win32
Russian CD-ROM
Pabouee mecTo npenoaaBarens
Jocka aynuropHas
[Tonkmrouenue k cetu MaTEpHET
2 [TpakTrdeckue 3ausaTust | Mebenb ayauTopHas ¢ Microsoft Windows 8.1 Pro 64-bit
KOJIMYECTBOM pabOovMX MECT B RUS OLP NL Acdmc
COOTBETCTBHUH C KOJIMYECTBOM ) i
CTYeHTOB Office Professional 2003 Win32
Russian CD-ROM
Pabouee mecto npemnonaBarens
Jocka aynuropHas
[Tepudepuiinoe ycTpoiicTBo
[lepcoHanbHbIE KOMITBIOTEPHI 110
KOJINYECTBY 0OYYaIOLINXCS
[Toagxmrouenue k cetn HTEpHET
3 CamocTosTenbHas MeGenb aytuTOpHas ¢ Microsoft Windows 8.1 Pro 64-bit
paboTa cTyI€HTOB KOJIMYECTBOM pabovMX MECT B RUS OLP NL Acdmc
COOTBETCTBUH C KOJIMYECTBOM
CTYJICHTOB




[Toaxmrouenue k cetn HTEpHET

Office Professional 2003 Win32
Russian CD-ROM

Tekymui KOHTPOJIb U
IIPOMEKYTOYHAS
aTTecTanus

MeGenb aytuTopHas ¢
KOJINYECTBOM pabouuX MECT B
COOTBETCTBHUH C KOJIMYECTBOM
CTYJCHTOB

Pabouee mecTo mpernogaBaress

Jlocka aynuropHas

He Tpebyercs
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