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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-8 - CnocobeH pa3pabaTbiBaTh allTOPUTMBI M MTPOTPAMMBI, TPUTOIHBIE
JUTSl IPAKTUYECKOTO MPUMEHEHHS,

OIIK-9 - Crnocoben ocBanBaTh METOIMKH HCIOJIb30BAHUS MPOTPAMMHBIX
CPEICTB JUIS PELICHUS TPAKTUYECKUX 3a/1a4;

IIK-1 - CnocobeH aHanmu3upoBaTh OOJIbIIKME JaHHBIE C HCIOJIb30BAHUEM
CYILIECTBYIOIIEH B OpraHu3alliyd METOHOJIOTHYECKOM W  TEXHOJOTHYECKOU

UHQGPACTPYKTYPHI.

OOGy4eHwue 1Mo JUCUUIUIUHE (MOAYJII0) MPENOaraeT, 4YTo Mo ero pe3yJibTatam
oOyyatoruiicst Oyier:

Baanern:
Happikammu wmcmonb3oBanusi mporpamMMm Polymatica mis cTaTHCTHYECKOTO
aHaJIn3a, FeHEepaIuy U MPOBEPKU TUIOTE3

YMeTh:
Breinonuate npoduiupoBaHue AaHHBIX W MPABUIBHO OINPEISTUTh KaKue
METO/Ibl aHAJIN3a JOJDKHBI OBITh UCIIOJIb30BaHbl B KOHKPETHOU CUTYaIIUH

3HaTh:

Ha3znauenne, ¢GyHKIMM W OCOOCHHOCTH COBPEMEHHBIX HMHCTPYMEHTOB
aHanu3a gaHHeix Ha npumepe [IO  Polymatica. 3nanume nanmmadra
ANTbTEPHATUBHBIX PEIICHUN U 0COOEHHOCTEHW X IPUMEHEHUSI.

3. O0beM TUCHUIUTUHBI (MOJTYJIS).



3.1. O0uias TpyA0€MKOCTb TUCHUILUIMHBI (MOTYJIS).

OOmast TPyIOEMKOCTh AUCIUIUITMHBI (MOIyJssi) coctaBiusieT 4 3.e. (144
aKaJIeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAyJsi) B (opMe KOHTAaKTHOW paboThl
oOydJarommxcss ¢ MEJarorTHYeCKUMH  paOOTHHKaMU W (WIM)  JIUIAMH,
MIPUBJICKAEMBIMHU K peaTu3aiii 00pa30oBaTEIbHON MPOTPAMMbI Ha MHBIX YCIOBHSIX,
P MIPOBEJICHUH YUCOHBIX 3aHITHIA:

KonunuectBo
. 4acoB
Tun y4eOHBIX 3aHATUN C
eM.
Bcero

Nel

KonTakTHas paboTa mpu poBeIeHUU YUeOHBIX 3aHATUHN (BCETO): 32 32
B ToM uucne:

3aHsATHUSI CEMUHAPCKOTO TUIIA 32 32

3.3. O6bem auCHMIUIMHBI (MOAYJsi) B (opMe caMOCTOATENbHOU pPabOThI
oOyyarommxcsi, a Takke B (QopMe KOHTAKTHOM pabOThl OOydYarOUIUXCSA C
MeIarorM4eCKUMH pabOTHUKAMU U (WJIM) JIMLAMH, IPUBJIEKAEMBIMH K peaTnu3aiuu
oOpa3oBaTeNnbHON TporpaMMbl HA HWHBIX YCIOBHUSX, TMPH MPOBEICHUU
IPOMEKYTOUHOM aTTecTanuu cocrapiser 112 akagemuyeckux yaca (0B).

3.4. ITpu oOy4eHunu o0 UHAUBUAYATFHOMY Y4eOHOMY IIJIaHY, B TOM YHCJIE IPU
YCKOPEHHOM O0y4eHUHU, 00bEeM NUCIUILUIUHBI (MOIYJs1) MOXKET OBITh peain30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHOU padOThl 00yYaroIuXCs, a Takke B (hopme
KOHTAKTHOM pabOThl 00YUYarOUIUXCSl C MEJAarornueCKuMuU pabOTHUKaMU U (UJIH)
JUIAMH, TIPUBIIEKAEMBIMH K peaiM3aliiu 00pa3oBaTeIbHOM MPOrpaMMbl Ha UHBIX
YCIJIOBHSIX, IPH IPOBEAEHUH IPOMEXYTOYHOM aTTECTALINN.

4. ConepxaHue AUCLMILUIUHBI (MOLYJIS).
4.1. 3aHATHSA JIEKIUOHHOIO THUIIA.

He npenycMoTpeHO y4eOHBIM TIJIaHOM

4.2. 3aHATHS CEMUHAPCKOTO THUIIA.

[IpakTueckue 3aHsaTHS
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BBeneHne B mpeIMeTHYO 00JIaCTh aHATMTUKHA OOJBIINX JAHHBIX: XQUIT WITH

HEPACKPBITHIN MOTEHIHAI

ﬂaHHLIe, I/IH(l)OpMaHI/IH, 3HAaHUA — B 4eM oTiinuns. YTo ecTh OOJIbIINE JaHHBIC. Uto ecth ananutuka. Yro 3a
3BCPb Takoii: data-driven OpFaHI/I?,aHI/IH? O)KI/I)IaHI/Iﬂ PBIHKA VS pE3yJIbTaThl. HeckoabK0 OCHOBHBIX JIOBYHICK
U U3BJICUEHHBIX U3 HUX OIIBIT. HepeCMOTp IMPUOPUTETOB 3a MMOCJICIHUC 10 net. HoBrie WUI'POKH HA PBIHKC 1
4YEM OHU XapaKTCPU3YIOTCsA

Crparerust ynpapJieHHs! TaHHBIMU: UCKYCCTBO BHJIETH JIEC 32 JEPEBbIMU

Crpaterus ynpaBlieHHs JaHHBIMHU, KaK COCTaBHAsl 4acCTh KyJIbTypbl COBPEMEHHOI opranusaiun. [louemy
3TO BaXkHbIN Bonpoc? YUTo ecTh cTpaTerus yrpaBieHus JaHHBIMU, KTO 3a He€ OTBEYaeT B OpraHU3allHu.
Kro Takoii Biajesnen f1aHHbIX, €ro cepa OTBETCTBEHHOCTH U MOJHOMOYHsL. MOJIellb JAaHHBIX, YTO 3TO
TaKoe W 3aueM OHa HykHa. OCHOBHbBIEC 3auHTEpecoBaHHbIe cTopoHbl. Konremus Self-Service Bl.
Texunueckast nuHdpacTpykrypa. PeBomonus open-source 1 JOCTYITHOCTb TeXHOJOTHH. Kak n3amepurs

3 PEeKTUBHOCTb CTPATEIHU YIPABICHUS JTaHHBIMHU.

XpaHI/IJ'II/IH_[a JaHHBIX! HepBLIﬁ [Iar K aHaJIMTUKEC U 3a4€M BCC TAK YCJIOKHATH
Pazbepemcs B penMeTe: YTO €CTh XpaHWININE JaHHBIX, 3a4€M OHO HyXHO. UTo 3a 3Bepb Takoit — ETL.
OmnpeneneHne NCTOYHUKOB M 3arpy3ka JaHHBIX. Kakue BuIbI ipeoOpa3oBaHus 1 00beIMHEHHS JaHHBIX
CYIIECTBYIOT, B YEM MX MPHUHIMIHAIBHBIC OTIMYMS U HA YTO CIeAyeT oOpamars BHUMaHue. Yo Takoe
BUTPHHBI TaHHBIX.

ITocranoBka 3aJa4yu: KaK HC OIINOUTHLCS C BBI60p0M eI 1 UHCTPYMCHTOB

C yero HauaTh, C KAKOW CTOPOHBI IOJJOUTHU K 3a/iade aHaau3a JaHHbIX. OCHOBHbBIE TEPMUHBI U TIOHATHSL.
Kak mpaBujIbHO CTaBUTH 33724y U (OPMYJIMPOBATH IIEJIb aHAIKU3a M [TOYEMY 3TO TakK BakHO. Kak o1eHuTh
JIOCTATOYHO JIM BaM JIaHHbBIX IS aHAJIH3a, T1I¢ M KaK JaHHbIC CIICAyeT N0OBIBaTh, HA YTO 00pAIaTh
BHUMaHue. [loHATHE KauecTBa JaHHBIX. METOAMKH U HHCTPYMEHTHI 00CCIICUCHHUS 1 KOHTPOJIS Ka4eCTBa
JAaHHBIX. BrIpaboTka rumoTe3 1 BEIOOP METOIOB.

HOIIFOTOBKa AAaHHBIX: UCKYCCTBO €CTh CJIOHA 10 YaCTAM

Kakne nannble ObIBAIOT, KaKMe Y HUX CBOHCTBA, IOYEMY Ba)KHO pa3o0paThesi B MX MPHUPOE (PacCMOTPUM
Ha pUMepe OLIMOOK, TOIYCKaeMbIX aHAJIMTHKaMH TP paboTe Beienyto). UTo Takoe MeTaganHbIe WIN
OM3Hec-TI0CCapuil M TIoueMy 0053aTeNIbHO COMTPOBOXKIATh AHATUTUYECKYIO 33/1a4y CO3JIaHUEM
COOTBETCTBYIOILIETO PEMIO3UTOPHS MeTalaHHBIX. Kakue ecTh crioco0bl MOJrOTOBKH IaHHBIX, Ha YTO
ciie/lyer oOpaiiath BHUMaHUe, KaK He OIIUOUTHCS.

BBC,I[GHI/IC B CTaTMCTUYECKHN aHAIU3: pa36HpaeMc;1 B OCHOBax

OCHOBHEIE ITOHSTHS: TeHEPAIbHAsl COBOKYITHOCTb M BBIOOpKa. Kakue OCHOBHBIE CTaTHCTHYCCKUE
NOKa3aTelH HCIOJIB3YIOTCS B aHATUTHKE M IoUeMy (pacCMOTPUM Ha M3BECTHBIX HCTOPHYECKHX NPHMEpax).
Yto Takoe cBOHAs TAOJNHMIIA M KAK OHA UCIIOJIB3yeTCs B paboTe (pacCMOTPHUM Ha IIpUMeEpe 3a/lauu
(hMHAHCOBOTO TTAHUPOBAHUS).

O630p OMMUCATCIIBHBIX CTATUCTUK: KAK 3aCTaBUTh NAHHBIC TOBOPUTH (‘laCTL 1)

Kakue cymiecTByIoT onucaTeabHble CTATUCTHKH U AJIS YeT0 UCHOJb3yoTes. [loueMy nMH Hafio akKypaTHO
MoJp30BaThes. [loueMy MHOT/IA TTOJIE3HO BBIOIHATH HOPMANM3aIUIo TaHHBIX. Kakue HHCTPyMEHTH HaM B
9TOM NOMOTYT, KaK IPAaBUJIbHO MPECACTABUTDL PE3yJIbTaTHASA CTATUCTUYCCKOIO aHAIM3a.

OcHoBbI Buzyanu3aiuu 1 story telling: kak 3acTaBUTh JaHHBIE TOBOPUTH (4acThb 2)
I[GKOHI/IPOB&HI/IG pE3yIbTAaTOB AHAJIMTHYCCKOMN pa6OTBI. HO‘ICMY 9TO Ba’XHO (aHaJ'II/ITI/IKa HC UI'pyIlKa, OHa
JOJIDKHa OBITh NOAYMHCHA PEAJIbHBIM 6I/IBHCC'L[€J'I$IM nu HOKa3aTCJ’[§IM). Kak nmoka3bsIBaTh 0JI0KUTEIbHEIE U
OTPpHUIATCIbHBIC 3HAYCHUA, KaK BBIBOJAUTDH JAHHBIC 110 KATETrOPUAJIbHBIM aHAJIMTUKAM, KaK I[TIOKAa3bIBaTh
JAUHAMHUKY U IPOTrHO3, KaK 0T06pa)I(aTI) BI)I6pOCBI U MPOITYCKH, KaK PACCTAaBUTh aKIICHTHI U BbIACINUTb CAMOC
Ba)XHOE (PaCCMOTPHUM Ha PeajbHBIX Keiicax HEeCKOJIBKUX KOMIIAHHUI).

AHamuTHKa: CpaBHCHUC I'pyIIT JaHHBIX

st wero u rae npumensieTcs. [ToHATHe 3HAYUMOCTH Pa3IMYUil PU CPpaBHEHUH TPy (BHIOOPOK) JAHHBIX.
3aBUCHMBIE U HE3aBUCUMBIE BEIOOPKH. TabmuIlel mepekpecTHoM kinaccupukanuu. CpaBHEHHE
HE3aBHUCHMBIX BBIOOpOK. CpaBHEHHE 3aBUCUMBIX BEIOOPOK. AHANN3 ITOCIEJ0BATEIIEHOCTEH.
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AHanuTuKa: aHau3 B3aMMOCBSI3EH, TOUCK CKPBITOT'O OT YCJIOBCUCCKOI'O IJia3a

3ayeM Hy’>KHO aHAJTU3MPOBATH CBSI3H B JaHHBIX (IPUMEPHI 33]a4). 3aBUCUMbIE U HE3aBUCHMBIE
nepeMeHHble. CTaTUCTHUECKUE B3aMMOCBSI3U M UX 3HAUMMOCTh A7 aHanu3a. Koppemnsuuu. Perpeccus u eé
Bubl. PakTOPHBIN aHANN3. AHAIU3 HAJEKHOCTH COTIacOBaHHOCTU. [IoHATHE NPOKIATHS pa3MEPHOCTH.

11

AHanuTtHka: Knaccn@nxaum{ M 49TO 3TO ,I[aéT

3auem HykHa Kinaccuukanus (mpuMepsl 3a1au). Buasr knaccndukarim. O030p UCTIONB3YEMBIX METOOB:
JIEpEeBbS PEIICHUH, CITydaiHbIi Jiec, HANBHBIA 0aifleCOBCKUN KIacCU(PUKATOD, INHEHAS M JIOTHCTHIECKAs
perpeccus. Kimactepuzanus (1 4eM IpUHIMITHAIEHO OTIMYAETCs OT KiIaccuukanmn). O geM BakHO
MIOMHHTb IIPU BBITIOJIHEHNH KIIACTEPU3aINT

12

AHaIIMTHKA: TPOTHO3UPOBAHKUE, XOTUM YIPABIATH Oy TyIITUM

YTo ecTh MPOTHO3UPOBAHUE, I'Ie U KaK UCHOJb3yeTcs. BpemeHHbIe psaabl. UTo Takoe Ce30HHOCTh U Kak eé
HalTH B HaHHBIX. MeTO bl IPOTHO3UPOBAHUSA U UX CPABHEHHE: JTMHEIHAs perpeccusi, SKCIOHEHIIMaIbHOE
criaxuBanue, GuibTp KanbMmaHa, Moienb CKBO3SIIETO CPEHEr0, aBTOperpeccuonHast Mmojenb, ARIMA

13

Mammunaoe O6yq€HHCI rac U Kak MpuMCHACTCA

3adeM HyKHO MaIlIMHHOE 00Y4EHHE, YTO CKPHIBAETCS O 3TUM Ha3zBaHHEM. MeTobl MAaIIHHHOTO
00y4eHHs AJIs1 U3yYCHUS M TIOATOTOBKH JaHHBIX. [IprMeps! 3a1a4 1 MeTo10B uX pemenuns. O0yueHune ¢
MOAKPETIIICHUEM, BEPXHSIS JOBEpHUTENIbHAs TpaHuna, A/B TectupoBanue, Bei6opka TomricoHa

14

MamuaHoe o6yquI/Ie u HCKYCCTBeHHBIﬁ HHTCJUICKT: a €CThb JIM Pa3HHULld

ITouemy coBpeMeHHbIE KOMIAHUK OCTOSHHO HCITIOJIB3YIOT 3TH TEPMUHBI KaKk OyATO OHU 3HA4YaT OJHO U TO
xe? EcTb n pazHua Ha camoM Jienie? 3a1a4un IPUMEHEHUs HCKYCCTBEHHOTO MHTEIUIEKTa, Kak 0ojee
mMpokuit kinace 3axad. [lonstue HeiiponHsix ceteil. [Ipobaema untepnperupyemocty. Ilpumepsl
IIPUMEHEHHUS PEIICHUN, OCHOBAHHBIX HA UCKYCCTBEHHOM UHTEIIIIEKTE, KOTOPBIE OKPYIKAIOT HAC YXKE
cerogus. bynymee M1 u ML.

15

PerynupoBanue naHHbBIX: B J11000# chepe TOIKHBI OBITh CBOM 3aKOHBI

AKTyasbHbIE BOIPOCH! PETYJIUPOBAHUS JAHHBIX, CTOSALIME HA MOBECTKE AHS B MUpe U Poccuu, B yacTHOCTH.
Kakwue cymiecTByroT HOpMAaTHUBEI HA CETOIHS, KaK KOHTPOIHPYETCs (PaKT MX BBITOTHEHUSA. DTHICCKIC
npo06JieMbl paboThI ¢ JaHHBIMU M IPUMEHEHHUS] MAIIMHHOTO 00y4eHHs / VICKyCCTBEHHOTO MHTEIJIEKTa
(paccMOTpUM Ha IpUMeEpe HECKOJIBKUX PEaJIbHBIX KEHCOB — KaK MCHOJB3YETCs U C KAKUMH MOCTIEICTBUSIMH
MPUXOAUTCS UMETh J1en0). DopMupoBaHHue 3THIECKOH Ky IbTyphl pabOTHI C JaHHBIMH B OPTaHU3AINH, Ha

9TO 0OpaTUTh BHUMAaHHE.

4.3. CamocrosiTenbHas padoTa 00y4darOIMuXCs.

Bun camocrositensHo# paboThI

Pabota ¢ HHTepHET-UCTOUHUKAMHU U JIUTEPATYy PO

[ToaroroBka k IpOMEKYyTOYHOMN aTTECTALIMH.

[ToaroroBka Kk TEKyIeMy KOHTPOJIIO.

5. llepeueHb wu3AaHUI, KOTOPHIE PEKOMEHIYETCS WCHOJIb30BaTh IIPH

OCBOEHUU JUCUUIUIAHBI (MOAYJIA).

Ne
n/n bubnuorpaduueckoe onucanue Mecto noctyna
1 | OCHOBBI HHTEIIEKTYaJIBHOTO aHAJIN3a https://reader.lanbook.com/book/130181#1

naHHbIX. JJabopaTOpHBI NPaKTHKYM:




yuebHoe nocobue Hecrepos C.A.
Hznarenscrso "Jlanp" , 2020

1 | Ilporuosnoe monenuposanue B IBM SPSS https://reader.lanbook.com/book/123700#484
Statistics, R u Python: meTon nepeBnen
peuieHuit u cirydainsliii ec ['py3aes A.B.
N3patensctBo "JIMK Ilpecc" , 2018

6. IlepeueHb COBpEMEHHBIX TMPOPECCHOHANBHBIX ©0a3 MaHHBIX U
WH()OPMAITMOHHBIX CIIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIOJB30BAaThCS MPHU
OCBOCHUU JUCHUIUIAHBI (MOAYJIA).

Hay4uno-Texanueckas onbdmmoTeka Poccuiickoro yHuBepcuTeTa TPaHCIIOPTA:
http://library.miit.ru/

Hayunas snexktponnast 6unbnuoreka eLibrary.ru. http://elibrary.ru

7. IlepedyeHb  JHUIIEH3MOHHOTO U  CBOOOJHO  PacHpOCTPAHSIEMOTO
MpOrpaMMHOr0 OO€CTEe4YeHUs, B TOM YHCJIE OTEUECTBEHHOI'O MPOU3BOJICTRA,
HEO0OXOIMMOTrO JIJIs1 OCBOCHUS AUCITUTLIIUHBI (MOIYJIs).

oucHbIi maket npuiaoxenuit — Microsoft Office
[1O nnst ananuza nanubix Polymatica

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOW 0a3bl, HEOOXOAUMOU it
OCYILIECTBJICHUSI 00pa30BaTEILHOIO Mpoliecca Mo JUCIUIUIMHE (MOIYJIIO).

Kommberorep npenonasaresns

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

KommeroTepsl CTyA€HTOB

Intel Core 19-9900 / B365M Pro4 / 2x16GB / SSD 512Gb /

AKpaH JIJIsl IPOEKTOpa, MapKepHas J10CKa,

ITpoexTop Optoma W340UST,

9. ®opmMa MPOMEKyTOUHOMN aTTECTAINH:

Dx3ameH B 1 cemectpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHouHbIE MaTepUalbl, TPUMEHSIEMbIE TTPU MPOBEICHUN MPOMEKYTOUHOU
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHUBHBIM
aktroM PYT (MUUT).
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