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1. O6mue cBeaeHus O JUCHUIUIUHE (MOJTYJIE).

Kypc OT mpocToro kK CIOXXHOMY ITOIPYXaeT CIylaTeled B TEOPUIO M
NPAaKTUYECKUE ACTIEKThl pabOThl ¢ OOJBIIMMH MaccuBaMu HHpopmanu. B pamkax
Kypca Ha IPOCTOM U IOHATHOM S3bIKE€ OYIET paccKa3aHO Kak B COBPEMEHHBIX
YCIIOBUSIX MPOU3BOAUTCS 0000IIEHNE CTATUCTUYECKUX JAHHBIX U MIOMCK CKPBITHIX
3aKOHOMEPHOCTEH, a TaKke KaK 3TH 3aKOHOMEPHOCTH WCIONb3YIOTCA IIpH
OPUHATUNA YIPABICHYECKUX PEIICHUH M MOBBIMIEHUN 3((HEKTUBHOCTH pabOTHI
npennpustus. OCHOBHAas IeNb JaHHOW JUCHUIUIMHBI — (opMHpOBaHUE Yy
CTYJECHTOB OCHOBHBIX TEOPETHUECKHUX 3HAHUI U MPAKTUYECKUX HABBIKOB B 00JIACTH
aHaJIM3a JaHHbIX, IPUMEHEHNUU HanboJiee MOMYJIIPHBIX METO/I0B CTATUCTUYECKOTO
aHaJIM3a U IPOrHOCTUYECKON aHATUTHKU.

2. IlmanupyeMsble pe3ynbTaThl 00yUYeHHS 110 TUCHUIUTHHE (MOIYJIIO).

[lepeuenp GopmMuUpyeMBIX pe3yJbTaTOB OCBOCHUS 00pa3oBaTEIbHOU
porpamMmbl (KOMIIETEHIIUI) B pe3yJibTaTe 00yUeHHUs M0 AUCIUILTNHE (MOIYIIIO):

OIIK-1 - CnocobeH npuMEeHSTh €CTECTBEHHOHAYYHbIE U OOLIEMH)KEHEPHbIE
3HaHUA, METOBl MATEMAaTUYECKOTO aHAIM3a U MOJICTHPOBAHUS, TCOPETUIECKOTO U
AKCIIEPUMEHTAIBFHOTO UCCIIeIOBAaHUS B TPOGECCHOHATBHON ACSITEbHOCTH;

OIIK-3 - CrnocobeH pewmaTh CTaHAAPTHBIE 3aJaud MPOo(ecCHOHATbHOM
NeSITeIbHOCTH Ha OCHOBE MH(GOPMAIIMOHHON U OubImnorpaduueckon KyJabTyphl €
OpUMEHEHHEM HH(POPMAIMOHHO-KOMMYHUKALMOHHBIX TEXHOJOTHMM U C y4eToM
OCHOBHBIX TpeOOBaHUM WH(HOPMAITMOHHON O€30MTaCHOCTH;

OIIK-6 - CriocoOeH pa3pabaThiBaTh OM3HEC-TIAHBI U TEXHUYECKUEC 3aaHUs
Ha OCHAIICHHWE OTIENOB, JlabopaTopuil, 0(UCOB KOMIBIOTEPHBIM H CETEBBIM
000pyI0BaHUEM;

OIIK-8 - CnocobeH pa3pabaTbiBaTh alTOPUTMBI M ITPOTPAMMBI, TTPUTOIHBIE
JUI IPaKTUYECKOr0 PUMEHEHNUS;

YK-1 - CrnocobeH ocylecTBIsATh MOUCK, KPUTUYECKUN aHAIM3 U CUHTE3
UHpOpMaIH, IPUMEHATh CHCTEMHBIN MOJXO AJIsl PEIICHNUs TIOCTaBICHHBIX 3a1a4.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOIYJII0) MPENOoJaraeT, YTo Mo ero pe3yJibraTtamMm
oOyyaroruiicst Oyier:

Baagerts:
HaBpikamu wucmonbs3oBanusi mporpamMm Polymatica naisi CTaTUCTHYECKOTO
aHaJIM3a, TEHEepalliy ¥ MPOBEPKU TUINOTE3

YMmeTh:



BrInoaHaTh HpO(bI/IJII/IpOBaHI/IC JaHHBIX W IIPAaBUJIbHO OIPCACIUTbL KaKHC
METOAbI aHaJIN3a JOJIKHBI OBITH MCIIOJIH30BAHEI B KOHerTHOﬁ CUuTyanuu

3HATb.

Ha3znauenne, ¢GyHKIMM W OCOOCHHOCTH COBPEMEHHBIX HMHCTPYMEHTOB
aHanuza gaHHbiXx Ha npuMepe [1O  Polymatica. 3nanue nmanamadTta
aNbTCPHATUBHBIX PEIICHUN U OCOOCHHOCTECH MX IPUMCHCHHUS.

3. O6beM AUCIUTLINHBI (MOTYJIs).
3.1. O0mas TpyA0€MKOCTb JUCHUILIUHBI (MOYJIS).

OO6mast TpyIOEeMKOCTh AUCHUIUIMHBI (MOIyJnst) coctaBisieT 4 3.e. (144
aKaJeMHYeCKuX Jaca(oB).

3.2. O6bem pgucuuIuIMHBL (MOAYJsl) B (opMe KOHTAKTHOM pabOThI
oOyyarommxcsi C  MeJarorM4ecKuMu  paboTHUKaMU ©  (WIM)  JIMIAMH,
IPUBJIEKAEMBIMH K peain3anun 00pa3oBaTeIbHOM MporpaMmbl Ha MHBIX YCIOBHSX,
IIPU [IPOBEJICHUH YUEOHBIX 3aHATUM:

Konnuectso
. 4acoB
Tun yueOHbIX 3aHATUH C
eM.
Bcero

Nel

KonTakTHas paboTa nmpu poBeIeHUN YUeOHbIX 3aHATUH (BCET0): 34 34
B ToM ynce:

3aHATHSI CEMUHAPCKOTO TUIIA 34 34

3.3. O6beM auCHUIUIMHBI (MOIYJiA) B (OpME CaMOCTOSITENIbHONW padOThI
oOyyJaroruxcsi, a Takke B (opmMe KOHTAKTHOW pabOThl OOyYarOMIMXCS C
nearoruaeckKuMu paboTHUKAMHU U (WITH ) JIUIIAMU, IPUBIIEKAEMBIMH K peau3aiiu
o0pa3oBaTeNpHOM MpOTrpaMMbl HAa HWHBIX YCIOBUSIX, TPU TNPOBEIACHUU
MIPOMEKYTOUHOM aTTecTaluu cocrasiser 110 akagemMuyeckux yaca (0B).

3.4. ITpu oOy4eHHH IO MHANBUAYATLHOMY YU4eOHOMY IIJIaHY, B TOM YHCIIC IIPH
YCKOPEHHOM 00y4YeHWHU, 00BEM JUCITUTUIHMHBI (MOMYIISI) MOXKET OBITh peasin30BaH
MOJTHOCTHIO B (pOpME CaMOCTOSITENIHbHON pabOThl 00yUaIOMUXCs, a Takke B (hopme
KOHTaKTHOW pabOThl O0y4YarOMIMXCSA C MEJarorudecKuMu paboTHUKAMHU U (WJTHN)
JUIAMU, TIPUBIIEKAEMBIMH K peaiM3aIiiid 00pa30oBaTeILHOM MPOrpaMMbl Ha UHBIX
YCIIOBHSIX, TIPH MPOBEACHUH TIPOMEKYTOYHOW aTTECTAIINH.




4. ConepkaHue JUCHUTUIUHBI (MOIYJIA).
4.1. 3aHsaTus JIEKIIMOHHOIO TUIIA.

He npenycMoTpeHO yueOHBIM TIaHOM

4.2. 3aHATHS CEMHUHAPCKOTO THUIIA.

JlaGopatopHbie pabOThI

HaumenoBanue 1abopaTopHbIX paboT / KpaTKoe CoJepKaHue

BBC,I[GHI/IC B IIPCAMETHYIO 00/1aCTh AaHAIMTUKHU OOJIBIIHNX JaHHBIX: Xa#m uim

HEPACKPBITHIA MOTEHITUAT

[Jannble, nHbopMaLys, 3HaHUS — B 4eM oTiinuus. Uto ectb Oosnbine aaHHbie. Uto ecth aHanuTuka. Yo 3a
3Bepb Takoii: data-driven opranuzauusa? OxuiaHus peIHKA VS pe3yibTaThl. HeCKOIbKO OCHOBHBIX JIOBYIIEK
¥ U3BJICYCHHBIX U3 HUX OIBIT. [lepecMOoTp mpropuTeToB 3a mociequue 10 ner. HoBbie HTpOKH Ha PBIHKE U
4EeM OHH XapaKTePH3yHOTCS.

CTpaTCFI/IFI YHOpaBJICHUA JaHHBIMU: HCKYCCTBO BUJACTH JICC 3a NICPCBbAMU

Crparerus yrpaBleHHs JaHHBIMH, KaK COCTaBHAs YacTh KyJIbTYpPBl COBPEMEHHON opraHu3anuu. [logemy
3TO BaKHBIN BoIpoc? UTo eCTh cTpaTerus ymnpaBieHUs JaHHBIMH, KTO 3a HE€ OTBeUaeT B OpraHU3alIUH.
KTo Takoii Bnaaener qaHHbIX, ero cepa OTBETCTBEHHOCTH M HOJIHOMOYHS. MoJenb JaHHBIX, YTO 3TO
TaKoe W 3aueM OHa Hy>kHa. OCHOBHBIE 3auHTEpecoBaHHble cTopoHbl. Konremus Self-Service Bl.
Texuuueckas uHppacTpyKTypa. PeBomrolus open-source 1 JO0CTYIMHOCTh TeXHOJoruid. Kak m3mepurhb

3 PEeKTUBHOCTb CTPATEIHU YIPABICHUS JTaHHBIMHU.

XpaHI/IJII/IIIIa JaHHBIX: HCpBI:IfI mar K aHaJIMTUKC 1 3a4€M BCC TaK YCJIIOKHATH
Pazbepemcs B penMeTe: YTO €CTh XpaHWININE JaHHBIX, 3a4€M OHO HyXHO. UTto 3a 3Bepb Takoit — ETL.
Omnpenenenne NCTOYHUKOB M 3arpy3ka JaHHbIX. Kakue BUIbI ipeoOpa3oBaHus 1 00beIMHEHHS JaHHBIX
CYIIECTBYIOT, B YEM X ITPUHIMITHAIBHBIC OTINYHUS U HA YTO CIeLyeT oOpamars BHUMaHue. YTo Takoe
BUTPHHBI JIaHHBIX.

IToctranoBka 3aJa4yu: KaK HC OIINOUTELCS C BBI60pOM eI U UHCTPYMCHTOB

C yero HauaTh, C KAKOW CTOPOHBI IOJIOUTHU K 3a/iade aHaau3a JaHHbIX. OCHOBHBIE TEPMUHBI U TIOHATHS.
Kak nmpaBunbHO cTaBUTH 33724y U (GOpMyITUPOBATH IIETh aHAIM3a U TIOYEMY ITO Tak BaxkHO. Kak oleHuTh
JIOCTaTOYHO JIM BaM JIaHHBIX IS aHaJIH3a, T1Ie U KaK JaHHBIC CIIeAyeT J0OBIBaTh, HA 4TO 00pamiaTh
BHUMaHue. [loHATHE KauecTBa JaHHBIX. METOANKH U HHCTPYMEHTHI 00ECTIeYCHHS M KOHTPOIIS Ka4ecTBa
JAaHHBIX. BrIpaboTka THmoTe3 U BEIOOP METOJIOB.

HO}IFOTOBKa AAaHHBIX: UCKYCCTBO €CTh CJIOHA 1O YaCTAM

Kakue nanHbie ObIBaOT, KaKHE Y HUX CBOICTBA, OYEMY Ba)KHO pa3o0paThesi B MX MPHUPO/IE (PacCMOTPUM
Ha NpuMepe OMHUOO0K, TOMyCKaeMbIX aHAJIUTUKAMU NpH paboTe BCiemyo). UTo Takoe MeTaJaHHbIe UIN
Ou3Hec-rIoccapuii ¥ IoueMy 00s3aTeNbHO COMPOBOXKIATh AaHATUTHIECKYIO 3a/1ady CO3/1aHUEeM
COOTBETCTBYIOIIETO PETO3UTOPHS METaJaHHBIX. Kakue ecTh crtocoObl MOArOTOBKH JAHHBIX, HA YTO
ciemyeT obpamaTh BHUMaHHE, KaK He OITHOUTHCS.

BBenenue B cratucTudyeckuil aHamu3: pa3drpaemMcsi B OCHOBaX

OCHOBHEIE ITOHSITHS: reéHepajibHass COBOKYITHOCTb U BBI60pKa. Kakue ocHOBHbBIE CTaTHUCTHYECKHE
IMoKa3aTeJ UCHOJIb3YIOTCA B aHAJIUTUKE U IIOUCMY (paCCMOTpI/IM Ha U3BECTHBIX UCTOPUYCCKUX anMepax).
Yro Takoe CBOAHasA Ta6J’[I/IIIa " KaK OHa HCIIOJb3YETCA B pa60Te (paCCMOTpI/IM Ha MpuMepe 3agavuun
(hMHAHCOBOTO TUTAHUPOBAHHS).

O630p OMUCATCIILHBIX CTATUCTUK: KAK 3aCTaBUTh JAHHBIC TOBOPUTH (‘laCTL 1)

Kaxkue cymecTByloT onucarenabHble CTATUCTUKY U U1 4ET0 UCIIOJIb3YIoTCs. [ToueMy MMM Hafo akKypaTHO
110J1b30BatThCs. IloueMy MHOTJa OJIE3HO BHIIOIHATh HOPMAJIN3ALMIO JaHHbIX. Kakue MHCTpYMEHTHI HaM B
3TOM IIOMOTYT, KaK IIPaBUJIbHO IIPEIACTABUTh PE3yJbTaTHAsI CTATUCTHYCCKOrO aHajIvM3a.




/o

HanmenoBanue 1a00paTopHBIX paboT / KpaTKoe cofep kaHue

OcHoBBI BU3yasin3auuu 1 story telling: kak 3acTaBuTh TaHHBIE TOBOPUTH (YacTh 2)
ﬂeKOZ[HpOBaHI/Ie PE3yJIbTaTOB aHAJTUTHYCCKON pa6OTI)I. Hoquy 9TO Ba’XHO (aHaJ'II/ITI/IKa HC UI'pyIlKa, OHa
JOJIDKHa OBITE NMOAYMHCHA PCaJIbHbBIM 6I/I3HCC'H6J'IHM u HOKa?)aTeJ'[fIM). Kak noka3bsIBaTh OJI0KUTEILHEIC U
OTpHUIATCIbHBIC 3HAYCHUA, KaK BBIBOAUTH JAHHBIC 110 KATCrOPUAJIbHBIM aHAJIMTUKAM, KaK I[IOKa3bIBaTh
JAWUHAMHUKY U IPOTrHO3, KaK OTO6pa)KaTI) BI)I6pOCI)I U MPOITYCKH, KaK paCCTaBUThb aKIICHTHI U BbBIACINUTH CaMOC
BaXKHOE (PACCMOTPUM Ha peajbHBIX Keiicax HeCKOJIbKUX KOMIIAHHUIA).

AHaNMTHKA: CpaBHEHUE TPy JaHHBIX

st uero v rae npuMensercs. [IoHsITHe 3HAYMMOCTH Pa3Iniuid IPH CPaBHEHUH TPy (BEIOOPOK) TaHHBIX.
3aBHCHMBIC U HE3aBUCUMEBIC BEIOOPKH. TabIHIIBI mepekpecTHOH kinaccudukannn. CpaBHEHHE
HE3aBHCUMBIX BBIOOPOK. CpaBHEHHE 3aBUCUMBIX BEIOOPOK. AHAIIN3 MOCIIEIOBATEILHOCTEH.

10

AHaJUTHKA: aHAJIHA3 B33HMOCBH3CI>1, IOUCK CKPBITOI'0 OT YEJIOBECUYCCKOI'O I'ia3a

3aueM HYKHO aHAJTH3UPOBATH CBSI3U B TAHHBIX (MPUMEPHI 33/1a4). 3aBUCHMBIC U HE3aBHCHUMBIC
nepeMmenHble. CTaTUCTUYECKUE B3aUMOCBSI3U U X 3HAYMMOCTh JJis1 aHanu3a. Koppemsiiuu. Perpeccus u e€
BUbI. DAKTOPHBINA aHANTHM3. AHAJIU3 HAIEKHOCTU COTIIaCOBaHHOCTH. [IoHATHE IPOKIIATHS Pa3MEPHOCTH.

11

AHanuTHKa: K1accu(HUKAIys | 94TO 3TO AaéT

3adeM HykHa Ki1accupukanus (mpumepsl 3a1a4). Buner knaccupukannu. O030p HCHONB3YEMbIX METONOB:
JIEpEeBbs PEIICHUH, CITyJaiHbIH Jiec, HAMBHBINA 0aifleCOBCKHUN KIaCCU(PUKATOD, INHEIHAS U JIOTHCTHIECKAs
perpeccus. Kimactepuzaryst (11 4eM IPUHIMITHAIBHO OTINYAETCs OT Kiaccudukanun). O yeM BaKHO
MIOMHUTH IIPU BBITIOJIHEHUH KIaCTEPU3aIIUH.

12

AHanuTtHka: IMPOTrHO3UPOBAHUEC, XOTUM YIIPABJISTH 6y,I[y1_I_II/IM

U0 ecTh NIPOTrHO3UPOBAHUE, € U KaK UCIIONB3YyeTcs. BpeMeHHbIE psabl. UTO Takoe Ce30HHOCTh U Kak €€
HaUTH B JaHHBIX. MeTO/BI IPOTHO3UPOBAHUS U UX CPABHEHUE: JIMHEIHAS PErPECCHs], SKCIIOHEHIIMAIILHOE
criaxuBanue, GuibTp KambMmaHa, MOZENb CKBO3SIIETO CPEIHET0, aBTOPETrpecCHOHHast Moenb, ARIMA.

13

Mammunaoe O6y‘~I€HI/ICI rac U Kak MpuMCHACTCA

3adyeM Hy’>KHO MaIIMHHOE 00Y4EHHE, YTO CKPBIBAETCS MO THM Ha3BaHHEM. MeTobI MAIIHHHOTO
00y4eHUs AJIsl U3yUSHUS ¥ TIOATOTOBKHM JaHHBIX. [IprMepsl 3a1a4 1 MeTo/10B nx pemeHus. O0ydeHue ¢
MOJKPEIIIICHNEM, BEPXHIS I0OBepUTeIbHAasA Irpannna, A/B tectupoBanue, Beioopka ToMrcoHa.

14

MamunaHoe o6yquI/Ie u HCKYCCTBCHHBIﬁ HWHTCJUICKT: a €CTh JIKX Pa3HULIA

ITouemy coBpeMeHHBIE KOMIAHUN TOCTOSHHO MCIIONB3YIOT 3TH TEPMHUHBI KaK Oy/ATO OHM 3HAYaT OJHO U TO
ske? EcTh 1 pa3zHuIia Ha caMoM jiene? 3ajauu NIpUMEHEHHUs! HICKyCCTBEHHOTO MHTEIIEKTa, Kak Ooee
mmpoKui Kiracc 3aaad. [lorsTre HeliporHBIX ceteil. [Ipobnema uHTEppeTrpyemMocTH. [Ipumepsr
NPUMEHEHHS pelIeHn i, OCHOBAaHHBIX Ha NCKYCCTBEHHOM MHTEIUIEKTE, KOTOPBIE OKPY>KalOT HAC yKe
cerogus. bynymee M1 u ML.

15

PerynupoBaHue naHHBIX: B J11000H cepe JOKHBI ObITh CBOU 3aKOHBI

AKTyaﬂLHBIe BOIIPOCHI PETYJIMPOBAHUA TaHHBIX, CTOAIUEC HA IMTOBECTKE JHA B MUPEC U POCCI/II/I, B YaCTHOCTH.
Kakue cymiecTByIOT HOpMAaTHUBBI Ha CETOAHA, KaK KOHTPOIHUPYeTCs (DaKT MX BBIOJHEHUSA. DTHIECKHE
npo06JieMbl paboThI C JaHHBIMU M IPUMEHEHHS] MAIIMHHOTO 00y4eHHs / VICKyCCTBEHHOTO MHTEIIIEKTa
(paccMOTpUM Ha IPUMEPE HECKOIBKUX PEAIbHBIX KEHCOB — KaK UCTIONB3YETCS U C KAKUMH MOCIIEJCTBUSIMHU
MPUXOANUTCS UMETh J1en0). DopMupoBaHue 3THIECKOI Ky IbTyphl pabOTHI C JaHHBIMH B OPTaHU3AINH, Ha
qToO O6paTI/ITL BHHMAaHUC.

4.3. CamocrosiTenbHas paboTa 00y4aroImmXCs.

Bun camocrosTensHO# paboThI

Pabota ¢ HHTepHET-UCTOYHUKAMH U TUTEPATypPOi

IToaroToBKa K MPOMEXKYTOYHOM aTTECTALNH.

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.




5. Ilepeuenr wu3gaHUM, KOTOpPBIE PEKOMEHIYETCS MCIOJb30BaTh IpU

OCBOEHUU JUCHUIUIAHBI (MOAYJIA).
Ne
n/m
1 OCHOBBI MHTEJUIEKTYaJIbHOTO aHAJIN3a https://reader.lanbook.com/book/130181#1
naHHbIX. JIJabopaTopHbIil IPaKTUKYM:
yuebHoe nocobue Hecrepos C.A.
Hznarenscrso "Jlanp" , 2020

1 [Iporuo3znoe moaenupoBanue B IBM SPSS https://reader.lanbook.com/book/123700#484
Statistics, R u Python: meTon nepeBnen
pelieHuit u ciyvaiineiii aec I'py3aes A.B.
N3patensctBo "JIMK Ilpecc" , 2018

bubnuorpaduueckoe onucanue Mecto noctymna

6. IlepeuyeHb COBpEMEHHBIX MPOPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJIB30BAThCS IPH
OCBOCHHUU JUCHUIUIUHBI (MOIYJIA).

Hayuno-texauueckast 6ubiroreka Poccuiickoro yHuUBepCcUTETa TPAHCTIOPTA:
http://library.miit.ru/

Hayunas snexkrponnas oubnuoreka eLibrary.ru. http://elibrary.ru

/. IlepeueHb  JUIEH3UOHHOTO U  CBOOOJAHO  PACIPOCTPAHSIEMOTO
MpOrpaMMHOT0 OO€CTeUYeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTO JIJIsI OCBOCHMS AUCITUTIIIUHBI (MOIYJIs).

oucHbIi akeT npuaoxenuit — Microsoft Office
[1O nns ananuza ganHeix Polymatica

8. Ommcanme MaTepHATBHO-TEXHUYECKOW 0a3bl, HEOOXOIUMON IS
OCYIIECTBJICHHUSI 00pa30BaTEILHOTO MPOIecca MO AUCIUTITHHE (MOJIYJIIO).

Kommbrorep npenonasaresns
Intel Core i7-9700 / Asus PRIME H310M-R R2.0 / 2x8GB / SSD 250Gb /

DVDRW
KommrbroTepsl CTyA€HTOB
Intel Core 19-9900 / B365M Pro4 / 2x16GB / SSD 512Gb /
SKpaH JIJIsl IPOEKTOpa, MapKepHas J10CKa,
ITpoexTop Optoma W340UST,

9. ®opma MpoMeKYTOUHON aTTEeCTALMH:



Dxk3ameH B 1 cemectpe.

10. OueHouHbIE MaTEPHAIIBI.

OueHOYHbIE MAaTEepUAIIbl, TPUMEHSIEMBIE TIPU MPOBEICHUH ITPOMEKYTOUYHON
aTTeCTallui, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktom PYT (MUUT).
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