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Pabouass mporpamma mucuuiuinHbl «MHTEIEKTYalbHbIN aHAJIU3 JAaHHBIX» pa3paboTaHa B
COOTBETCTBUH ¢ TpeboBanusiMu [ocynapcTBeHHOTO oOpasoBarenbHOro craaapra BO mo
HarnpaBiaeHuto noaroroBku 09.04.01 «HMudpopmMaTHka M BbIYMCIUTEIbHAS TEXHUKA» H
OCHOBHOM Mpo(decCHOHaAILHOW 00pa30BaTeIbHON MporpaMmbl (yueOHOTO IjIaHa) Mo MPOQHUITIO
noarotoBku «HGpopMannonHoe U MPorpaMMHoe o0ecniedyeHne BbIYNCIUTETbHBIX CHCTEM.

CocraBuTtenu pabouero mporpaMmsl
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PabGouas nmporpaMma yTBepskeHa Ha 3aceiaHuu Kadenpsl  HMupopmayuonusix mexHonio2uu u

asmoMamu3upO8aHHO20 YNPAasieHUs. NPOU3800CMBEHHLIMU NPOYECCaMU
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1. Henau u 321241 OCBOEHUA TUCUMILTHHBI (MOTYJIs1)

HCHBIO OCBOCHHSA NUCHUITIINHBI «I/IHTeJIJIeKTyaJIBHBIﬁ AHAJIN3 JAaHHBIX» SABJISICTCS PA3BUTHUC
CIOCOOHOCTEN pa3pabaTbiBaTh OPUTHHAIBHBIE AITOPUTMBI U IPOIPAMMHBIE CPEJICTBA, B TOM
YHUCJIC C UCITOJIb30BAHUEM COBPEMCHHLIX MHTCIUICKTYAJIbHBIX TEXHOJIOTHH.

(Vraszvisaromes yenu oceoeHust OUCYuniuHsl (Uiu Mooyis), coomuecenuvie ¢ oouwumu yeaimu OIOI BO

3az[aanI/I OCBOCHUA OUCHUILUIMHBI SABJIAIOTCA OCBOCHUC aJITOPUTMOB U an06peTeHHe HaBBIKOB
HHTEJUICKTYAJIBHOT'O aHaIn3a JaHHBIX, IIOCPEACTBOM HCII0JIb30BaHNA COBPEMEHHBIX
IMPpOrpaMMHBIX CPEACTB U A3BbIKOB IIPOIrpaMMHPOBAHUS BBICOKOI'O YPOBHA.

(Vkazviearomes 3a0auu 0c60eHUss OUCYUNIUHbL (U1 MOOYIIsL), coomuecennvle ¢ obuumu yeasmu OIIOII BO

2. MecTo aAucuuminnbl B cTpykrype OIIOII
Iudp aqucuumiunel B yueOnom rrane-OT/(.B.01

Hucnurnmuna otHOcUuTes K 050Ky OT/l pakynpraTuBel yueoHoro rurana Hanpasienus 2.09.04.01
Wudopmatnka ¥ BBIUMCIHTENbHAS TEXHUKA B COOTBETCTBMU C [ ocymapCTBEHHBIM
oOpa3zoBatenbHbIM cTangapToM BO. OO0miast Tpy10€MKOCTh TUCITUIUIMHBI COCTABIISAET 2 3aUeTHBIC

€IMHMIIBI, 72 Jaca.

3. TpeGoBaHus K pe3yJibTaTaM OCBOEHHS TUCHUILINHBI (MOIYJIs1):

H3yquue ducuuﬂflqul Hanpaejileno Ha (j)opMupogaHue KO.MI’!@mGHL{ulZ, npuB@deHHle 8 maﬁfmue Huace

Kareropus Koa n HaumeHoBaHue
(rpynmna) HMHANKATOPA TOCTHKeHHUS
KOMIIeTeHIuii Koa n nanumenoBanne YHHUBEPCAJbHOH KOMIIETEHIIUH

Yuueepcaﬂbubw Komnemenuuu u uuduxamopbl Ux 0ocmudiceHus

OKCIepTHBIN aHAJIN3

00BEKTOB, BBOJ B
JeficTBUE U

KOMIIJIEKCHBIX

ITK-21 CriocobeH ocymiecTBIsATh

WN-1nk-21

IPrOHOMHUYECKUX SKCITEpTHBIN aHaIN3 3HaTh: CIOCOOBI

XapaKTEPUCTHK SPrOHOMHHECKHX XapaKTepucTuk | CCYIIECTBICHHS DKCIEPTHOTO
MIPOrPaMMHBIX IPOTPAMMHBIX POLYKTOB H/HITH aHaJIM3a H)PrOHOMHYCCKUX
MPOAYKTOB W/WIIH XapaKTEPUCTHK MPOTPAMMHBIX
armapaTHbIX alllapaTHBIX CPEIICTB MIPOAYKTOB U HITH arapaTHbIX
CPEACTB. CPENCTB.

Ocy1iecTBieHue W/I-2nk-21

TEXHHUYECKOTO YMeTb: OCYIIECTBIISTh
PYKOBOJICTBA 9KCIEPTHBIN aHAIN3

MPOEKTHO- APrOHOMHYECKHX XapPaKTEPUCTUK
M3BICKATEIbCKIUMHU MIPOrPaMMHBIX TIPOJYKTOB U WU
pabotamu nipu anrmapaTHbIX CPEJICTB.
IIPOEKTUPOBAHUH N/I-3nk-21

Bnaners: HaBbikamm
OCYILIECTBJIEHUS YKCIIEPTHOTO

OCBOCHHE aHaJM3a YPrOHOMHUYECKUX
MIPOEKTHBIX

MOIITHO creii XAPAKTCPUCTHUK ITPOTPpaMMHBIX
OcyIIecTBIEHHE MPOJYKTOB U WJIN allapaTHBIX
PYKOBOJICTBA CpPEACTB.

pa3paboTKoit




IIPOCKTOB HA BCEX
CTagusdaXx M dTarax
BBIITOJIHCHU AL pa60T.

4.CTpyKTYypa M coiepKaHue JUCUHUIIMHBI (MOLYJI51)

4.1. Pacnpedenenue mpyooemMKocmu 6 3.e./4acax no 6U0am ayoumopHou u
CamMocmoamensvHoll padomol CMyO0eHmos no cemecmpam:

Kosan4yecTBO 4acoB
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4.2.Pacnpedenenue 6uoos yueoHoil padomsl u ux mpyooemKoCmu no pa3oenam OUcCyunauHl

KoandecTBo yacoB
AynurTopHasi padora
Bcero CP
Ne JI 113 JI3
HaumenoBaHue pasjaesa
Paznena
= = = = =
e |2 |e 29z eF|=
(=] [<2] = (<] =] (<] =] (<2} =] (<2}
BBenenue B 10 | 6 2 - 2 - |5 6
1 HHTE/UIEKTYAIbHbI aHAJIN3
JAHHBIX
MeTtoabl M CTAAUH 21 (22 |4 2 4 2 113 |18
2 HHTEJJIEKTYaJIbHOI0 aHAIH3a
JAHHBIX
3 MeTtoasbl KaaccupuKaAnnu U 21 (22 |4 2 4 2 |13 |18




NPOrHO3MPOBaHMS.

UH(GOPMAMOHHBIX

Hcnoan3oBanue MeTOI0B 21 |22 |4 2
HHTE/UIEKTYAJIbHOT0 AaHAJIN3a
JAHHBIX B MEPCNEeKTHBHBIX
HANIPpaBJIEHUSIX Pa3BUTHSA

TEXHOJIOI'MH

18

Hroro:

72 |72 |14 |6

14 |6 |44

60

4.3. Temamuueckuii n1au no 6UOAM y4eOHOIl desmeabHOCImU

(omoenvHble mabauybl 0I5 IEKYUil, NPAKMUYECKUX (CEMUHAPCKUX) 3aHAMULL, 1a00PAMOPHbIX 3AHAMULL U CAMOCHOSMENbHOU PAbombl
o6yuarowuxcs)

JIeKE(HOHHble 3aAHAMUA

0Oo0nem
Home 4acoB
Ne P . Yu4yeOHO-HATJISIIHEIE
/ pa3iena 04.p/3.¢ TeMa JJeKIIMOHHBIX 3aHATHH. 10cO6Hs
n/n
AMCUUILIMHBL | & | o
-
BBeneHue B MHTEIUIEKTYaIbHbBIN
1 1 2 - IIpesenranus
aHaJIu3 JAaHHBIX P
MeTo/ 161 MHTEIIEKTYalbHOTO aHATN3a
2 2 2 [IpesenTanus
IaHHBIX
2
Cranuu UHTEIUICKTYaJIbHOTO aHAI3a
3 2 2 [Ipe3enTanus
IAHHBIX
4 3 2 5 MeTop! KitaccupuKanum [IpesenTarnus
€TOJIbI POTrHO3UPOBAHUS e3eHTalns
5 3 2 M IT
acro3HaBaHue 00pa3oB e3eHTalns
6 4 2 P S IT
2 | O6paboTKa TEKCTOB Ha €CTECTBEHHOM
7 4 2 [IpesenTanus
SI3BIKE
HUTOTIO: | 14 | 6

Jlabopamopuuie 3anamus

O0bem
H
Ne omep Hacon 5 Y4eOHO-HATISIIHbIEC
pasaena ou./3.¢ Tema 1a00paTOPHBIX 3aHATHH.
n/n nocoous
AMCHUILIMHBL | & | o
g e
1 1 2 | - | Pabora c Numpy, Scipy, matplotlib MIT
2 2 2 ) [TpenobpaboTka JaHHBIX MII
3 2 2 Busyanu3zarus taHHBIX MIT
4 3 2 | 2 | AnropuTMBbI KiIaccuUKaIIH MII




5 3 2 ANTOpUTMBI IPOTHO3UPOBAHUS MIT

Pacno3HaBanue U geTeKIIUA
2 | u300paxkeHui

7 4 2 Knaccudukanmst oT361BOB MII

HUTOI'O: | 14 | 6

Camocmoamenvnas paboma odyuarouiezocsa no 04Hou hopme 00yuenus

TpynoemkocTh

Pa3nen Ne Tema 1 BHJ caMOCTOATEILHONH PadoThI
(B yacax)

AUCHUILVIMHBI | /I o0y4aomerocs

BBe,Z[eHI/Ie B HHTeHHeKTyaHBHBIﬁ aHaJIN3 JaHHBIX

IToaroroBka cooOLIeHNs 5
Pasnen 1 1. | [IpuMeHEeHHE UHTEIUICKTYAIbHOTO aHAIHM3a

JAHHBIX B MPEIMETHOMN 001aCTH IUCCEepTAIIUN

Hroro no pazneny yacos | 5

MGTOZIBI M CTaAUH MHTCIUICKTYAJIbHOI'O aHaJIn3a JaHHbIX

PaGora Hag uHIUBUYaTbHBIM TPOEKTOM 9
MeTobl ¥ CTaAUU UHTEIIEKTYaTbHOTO
aHaJM3a JaHHBIX B MPEAMETHOM 00J1acTH
JUCCepTaIu

Paznen 2 [ToaroroBka 0T4ETOB K J1a0OPAaTOPHBIM 4
pabotam

MeTobl ¥ CTaIMK UHTEITIEKTYaIbHOTO
aHaJn3a JaHHBIX

Hroro no pa3zneny yacos | 13

MeTtoap! kaccupuKaluy U IPOrHO3UPOBAHUS

Pabota Hag MHIUBUYaTbHBIM TPOEKTOM 9
[IpumeHneHne MeTo10B Kiaccu(pUKaul 1
1 | nporHo3upoBaHusl B TUCCEPTAIMOHHOMN paboTe

[ToaroroBka 0TYETOB K JTa0OPAaTOPHBIM 4
pabotam
Paznen 3 2 | Meronap! knaccu(UKaIMy ¥ MPOTHO3UPOBAHUS

Hroro no pa3neny yacos | 13

Hcnonn3oBanne MCTOO0B UHTCIIJICKTYAJIbHOT'O aHAJIM3a JAHHBIX B IIEPCIICKTUBHBIX HAIIPABJICHUAX
Pa3sBUTHUA I/IH(i)OpMaHI/IOHHBIX TEXHOJIOI'UHU

Pabora Haj MHIMBHIyaTbHBIM IPOEKTOM 9
[IpumeHeHnEe METOI0B MHTEIUIEKTYaIbHOIO
1 | aHaym3a gaHHBIX B TUCCEPTALIMOHHON padoTe

[ToaroroBka 0T4ETOB K J1a0OPaTOPHBIM 4
Paznen 4 2 | paboram




Pacrnio3HaBanue u AeTEKIUS H300paKEHUH U
KJaccu(UKanus OT3bIBOB

Htoro mo pazneny yacon | 13
IloaroroBka m caava 3auera
HUTOI'O: | 44

Camocmoamenvnas paboma odyuarouiezocs no 3a04Hou hopme odyuenus

Pazpen
JTUCIHHUIIINHEI

Ne
n/n

Tema u BUJI CAMOCTOATEJIbHON PadOTHI
o0yuarwuerocst

TpynoemkocTh
(B yacax)

BBe,Z[eHI/Ie B HHTeHHeKTyaHBHBIﬁ aHaJIN3 JaHHBIX

Pazgen 1

IToaroroBka cooOIIEeHNs
[IpuMeHeHrne HHTEIIEKTYyalbHOTO aHaIN3a
JAHHBIX B MPEIMETHOMN 001aCTH TUCCEPTALIUN

Hroro no pazneny yacon

6

MGTOZIBI M CTaAWH MHTCJUICKTYAJIbHOI'O aHaJIn3a JaHHbIX

Pasnen 2

PaGora Hag uHIUBUYaTbHBIM TPOEKTOM
MeTobl ¥ CTaAUN UHTEIIEKTYaIbHOTO
aHaJM3a JaHHBIX B MPEAMETHOM 00J1acTH
JUCCEPTAIIN

12

[ToaroroBka 0T4€TOB K J1a0OPaTOPHBIM
pabotam

MeTobl ¥ CTaIUK UHTEIIEKTYaIbHOTO
aHaJn3a JaHHBIX

Hroro no pasaeny 4yacos

18

Metoast KJ'IaCCI/I(l)I/IKaI_II/II/I " MPOTHO3UPOBAHUA

Paznen 3

Pabota Hag MHIUBUYaTbHBIM IPOEKTOM
[IpumeHeHne MeTo10B Ki1accu(pUKaIul U
MIPOTrHO3UPOBAHUS B AUCCEPTALIMOHHON padboTe

12

[ToaroroBka 0TYETOB K JTa0OPAaTOPHBIM
pabotam
Merons! KnaccuUKay ¥ MPOTHO3UPOBAHUS

Hroro no pasaeny 4yacos

18

Hcnonn3oBanne MCTOO0B UHTCIIJICKTYAJIbHOT'O aHAJIM3a JAHHBIX B IIEPCIICKTUBHBIX HAIIPABJICHUAX

Pa3sBUTHUA I/IH(l)OpMaHI/IOHHI)IX TEXHOJIOI'NHU

Paznen 4

Pa6ota Hal MHAWBHUAYAJIBbHBIM ITPOCKTOM
HpI/IMCHCHI/IC MCTOHOB UHTCIIJICKTYAaJIbHOT'O
aHaJIn3a JaHHBIX B HHCCGpTaHHOHHOf/'I pa60Te

12

[ToaroroBka 0T4ETOB K JTA0OPATOPHBIM
pabotam

Pacnio3naBanue u geTexuus u3o0pakeHu 1
KJ1acCU(UKalrs OT3bIBOB




Hroro no pasaey 4acos

18

IHoaroroBka m cjaava 3a4era

UTOroO:

60

Ilpumeuanue: /I3 — nomamsee 3aganue; CHT- camocTosTenbHOe n3ydeHue temsl, M/[/I — n3yyeHue 1ONOJHUTEIBHOM

nuTepartyphl. JIomyckaeTcsl HCIIoIb30BaHUE APYTUX COKPAIIEHHH, TIPH YCIOBUH yKa3aHUS PacIIu(GpPOBKH MO TaOIHIIEH.

Bupn 3ansTnii: JICKIMs, NpaKTUICCKas pa60Ta, CaMOCTOATECIbHAA pa60Ta U apyrue.

Y4eOHO— HArJIAAHbIE TOCOOHS: IJjiakat, CTCH, KapTOYKHU C 3alaHUAMU, pa3,Z[aTO‘{HI;II71 marepuajl, METOAUICCKOEC HOCO6I/I€,

METOINYECKHE PEKOMEHAIIH.

5. llpumepHasi TeMaTHKAa KYPCOBBIX IPOEKTOB (Pa00T) (npu nanuuu)

6. Y4ueOHO- MeTOoAMYeCKOE U MH(OPMAIIMOHHOE o0ecriedeHne JUCHUIIMHBI (MOTYJIA)

6.1 Obecneuennocmp odyuaOWuxca yueoOHuKamu, y4eOHbIMU ROCOOUAMU

HaumenoBanue
Ko-Bo | DiekTpon Mecto
Ne yueOHMKA, Tox
w/n yueGHOro ABTOp - IK3EeMII Hasl PasMemf}mﬂ
HocoBus JSIPOB Bepcus 3JIEKTPOHHOM BepcUuM
OcHoBHas

nuTeparypa

1 Maremaruueck | K.B. 2011 - + http://www.machinelear
Me MEeTOAbI Bopon1ios ning.ru/wiki/images/6/6d
00yueHus no [Voron-ML-1.pdf
npeueaeHTam
(Teopus
o0yueHust
MAIIIHH)

2 BBenenne B A.B. 2016 - + http://vital.lib.tsu.ru/vit
HHTEJUIEKTYaJIb | 3aMATHH al/access/services/Dow
HbIil aHAJIU3 nload/vtls:000529594/S
JAAHHBIX OURCE1
JlomonHuTenbHas
auTeparypa
Kaacenpukanu | lutukos | 2017 - + https://github.com/ranal
s, perpeccusim | B. K, ytics/data-mining
Apyrue MacTtunku
AJITOPUTMBI ncC. 0.
Data Mining u
HCIO0JIb30BAHNE
MR



http://www.machinelearning.ru/wiki/images/6/6d/Voron-ML-1.pdf
http://www.machinelearning.ru/wiki/images/6/6d/Voron-ML-1.pdf
http://www.machinelearning.ru/wiki/images/6/6d/Voron-ML-1.pdf

Python nas JIx. 2018 - + Kadenpa UTuAVIIII
CJIOKHBIX Bannep
3aja4: Hayka o | [limac
JAHHBIX U
MAaIIMHHOE
o0y4eHme
Hmozo no oucyunaune: 0 % newammnvlx uzoanuil s 100% 3nekmponnuix

6.2. IIpocpammnoe ooecneuenue u Humepuem- pecypcot.
[Tporpammuoe obecneuenue: Python 3.x, RStudio, Anaconda

NHuTtepHeT-pecypcesl

1) http://www.machinelearning.ru/
2) https://habr.com/company/ods/blog/344044/

6.3. Memoouueckue yKazanua u mamepuaivl N0 6U0am 3aHAMUIL
WuauBuayaibHble 331aHUA 110 JucUUIUIMHE «VHTeUIeKTyalIbHbII aHaIu3 JaHHBIX» B
3JIEKTPOHHOM BapHaHTe.

7.MaTtepuajibHO — TEXHHYECKoOe o0ecreyeHne JUCUMILTUHbBI (MO1YJIfA):

VYueOnblit kabunet, maboparopus UTO UTH.

8. MeToauyeckne peKOMEHIANNH M0 OPraHU3AI UM U3YyYeHHU s TUCHUIIIUHbI:

OO0yuaromuiicsi, M3y4aronuuil JUCIUIUIMHY, TOJDKEH, C OJHOW CTOPOHBI, OBIAJAETh OOIIUM
MOHSITUMHBIM aliapaToM, a ¢ APYroil CTOPOHBI, JOJDKEH HAYyYUTHCS MPUMEHSITh TEOPETHUECKUE
3HAHUS HA IPAKTHUKE.

B PE3YIbTATC MH3YUCHUA OUCHHUILIMHBL O6y‘l&lOIlIPII>iC5I JOJDKCH 3HaTb OCHOBHBIC
ONPCACIICHUSA, ITIOHATUSA, aKCUOMBI, MECTOIbl TOKA3aTCIILCTB.

VYcnemHoe ocBoeHue Kypca TpeOyeT HanpsyKeHHOM CaMOCTOSITENbHONW paboThI
obyuaromierocsa. B nmporpamMmme Kypca OTBEJIeHO MUHUMAJIBLHO HEOOXOJIUMOE BpeMsl ISl paboThI
oOyuaromierocst Haja TeMoil. CamocTosTenbHas paboTa BKIIFOUAET B ceOsl:

- YTEHHE U KOHCIIEKTUPOBAHNE PEKOMEHI0BAHHOMW JIUTEPATYPBHI;

- TmpopaboTKy y4deOHOro Marepuana (Mo KOHCIEKTaM 3aHATHH, y4eOHOM W Hay4dHOU
JIHTepaType), IMOATOTOBKY OTBCTOB Ha BOIIPOCHI, MNPECAHAZHAYCHHBIC JIA CaAMOCTOATCIIBHOTO
HN3YUCHUA, 10KA3aTCIbCTBO OTACIBbHBIX YTBer(HGHHﬁ, CBOﬁCTB, PECIICHUC 3aaaY,

- IOATOTOBKA K 3a4€TYy.

PyKkoBO/CTBO 1 KOHTPOJIb 32 CAMOCTOSITENIbHON pabOTON 00Y4aroIEerocst OCyIecTBISIETCs
B (hopMe MHANBUAYAIbHBIX KOHCYJIbTAIIUH.



Baxmno I[O6I/ITI>CH IIOHUMAaHHus HN3y4acMOIro wMarc€puajia, a HE MEXAaHHUYCCKOIro €ro
3aliIOMHUHAaHUA. HpI/I 3aTPYAHCHUUN HU3YUCHUA OTHACIBbHBIX TCM, BOIIPOCOB CJICAYCT 06paH_IaTbC5I 3a
KOHCYJIbTallUAMU K JICKTOPY.

Pabouas yueOHas mporpamMma mo gucHuruinHe «HTeIIeKTyanpbHbId aHAIU3 JTaHHBIX)
COCTaBlieHa B  COOTBETCTBHM ¢ TpeOoBanusmMu  DenepanbHoro [ocymapcTBEeHHOTO
oOpa3oBarensHOro cranmapra mo HampasieHuio 09.04.01 «MurdopmaTika U BBEIYUCIUTEIbHAS
TEXHUKa» M y4yeOHOro 1uiana mo npoduio «MHpopManroHHOE U MporpaMMHOE oOecrieueHue
BBIYUCIIUTENIBHBIX CUCTEM.



