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1. OOue cBeaeHus 0 JUCHUILIMHE (MOTYJIE).

Kypc OT mpocToro Kk CIOXKHOMY IIOTPYXaeT CcIyllaTeleil B TEOPUI0 U
MPaKTUYECKHUE aCTEKTHI padOTHI ¢ OOJIBITMMU MaccuBaMu wHpopManm. B pamkax
Kypca Ha MPOCTOM U MOHSTHOM S3bIKE€ OYyZET paccKa3aHO Kak B COBPEMEHHBIX
YCIIOBHSIX TIPOU3BOJIUTCS 0000IIEHNE CTATUCTUIECKUX JAHHBIX U TIOUCK CKPBITHIX
3aKOHOMEpPHOCTEH, a TaKX€ KaK 53T 3aKOHOMEPHOCTH HCIOJIB3YIOTCS IIpPHU
OPUHATUU YNPABICHYECKUX PEIICHUH W MOBBIIICHUU 3(H(HEKTUBHOCTH PaOOTHI
npennpusitia. OCHOBHAs 1eJib JAHHOW JUCHUIUIMHBI — (OPMHUPOBAHUE Y
CTYJICHTOB OCHOBHBIX TEOPETUUYECKUX 3HAHUI U MPAKTUUECKUX HABBIKOB B 00JIACTH
aHaJIM3a JAHHBIX, IPUMEHEHNH Han0oJiee NOMyJISIPHBIX METOJOB CTATUCTHYECKOTO
aHaJIM3a U NPOrHOCTHYECKOW aHAJTUTUKH.

2. [Inanupyembie pe3ynbTaThl 00YUEHHS IO TUCHUILIIMHE (MOYIIIO).

[lepeuenp (GopMUpYEMBIX pe3yJbTaTOB OCBOCHHsSI 0Opa3oBaTEIbHON
porpamMmsbl (KOMIIETEHIIUI) B pe3ysbTaTe 00y4eHUs 10 AUCHUILUIMHE (MOIYIIO):

OIIK-2 - CnocobGeH oCyIIeCTBISATh cOOp, 00pabOTKy M CTaTUCTHUYECKUMN
aHaJIM3 JAHHBIX, HEOOXOJMMBIX JJIA PEHICHUS MOCTABICHHBIX IKOHOMHYECKUX
3ajiay;

YK-1 - CriocobeH OCyIIeCTBIATh MOUCK, KPUTHYECKUM aHallu3 U CHUHTE3
nH(OpMAaIUH, TPUMEHSATH CHCTEMHBIN TTOIXO/T JIJIsl PEIICHHSI TOCTABICHHBIX 3a/1a4.

OOGy4eHwue Mo JUCUUIUIUHE (MOIYJIIO) MPENOJaraeT, 4YTo Mo €ro pe3ybTaTam
oOyyJarommuiicst Oyier:

Baaners:
Happikammu wmcmonib3oBanusi mporpamMMm Polymatica mis cTaTHCTHYECKOTO
aHaJIn3a, TEHEepalliy U MPOBEPKU TUIOTE3

YMmeTh:
Breinonuate npoduiupoBaHue AaHHBIX W MNPABUIBLHO OINPEIETUTh KaKue
METO/Ibl aHAJIN3a JOJDKHBI OBITh UCIIOJIb30BaHbl B KOHKPETHOW CUTYalIUH

3HaTh:

Hasnauenne, ¢yHKIMM ¥ OCOOCHHOCTH COBPEMEHHBIX WHCTPYMEHTOB
aHanu3a gaHHeix Ha npumepe [IO  Polymatica. 3nanue nanamadra
ANTbTEPHATUBHBIX PEIICHUN U OCOOCHHOCTEH X IPUMEHEHHUSI.

3. O0beM TUCHUTUTUHBI (MOJTYJIS).

3.1. O6mas Tpy10eMKOCTb TUCITUTIINHBI (MOTYJIS).



OO6mast TpyJOEMKOCTh JUCHUIUIMHBI (MOJyJist) cocTtaBisger 2 3.e. (72
aKaJeMUYECKUX yaca(oB).

3.2. O6bem pguctuIUIMHBL (MOAydsl) B (opMe KOHTAKTHOW paboThl
oOyJarommxcss ¢ MEJarorTHYeCKUMH  padOTHHKaMU W (WIM)  JIUIaMH,
MIPUBJICKAEMBIMHU K peanu3ainyi 00pa30oBaTEIbHON MPOTPaMMBbI Ha MHBIX YCIOBHUSX,
P MIPOBEJICHUHN yUCOHBIX 3aHITHI:

KomnaecTBo gacoB

Tun y4eOHBIX 3aHSTHIA
Bcero | Cemectp Ne6

KonrakTHas paboTa Ipu nNpoBeIeHNN YUeOHBIX 3aHATHI (BCEro): 34 34

B ToMm uucne:

3aHATHS CEMUHAPCKOTO TUTIA 34 34

3.3. O06beM auCHUIUIMHBI (MOAYJisi) B (OpME CaMOCTOSITENIbHOM padOThI
oOyyarommxcsi, a Takke B (opMe KOHTAKTHOM pabOThl OOydYArOUIUXCSA C
MearOrnIeCKUMU PabOTHUKAMHU | (WJIH) JTUI[AMU, TIPUBJICKAEMBIMH K PeaTi3aIiu
oOpa3zoBaTenpHON TpOorpaMMbl  HA HWHBIX YCIOBHSAX, TP  IPOBEIACHHUH
IPOMEKYTOUYHOM aTTeCTallMK COCTaBIsAeT 38 akaleMUuecKuX yaca (OB).

3.4. ITpu oOy4eHnu o0 UHAUBUAYATLHOMY Y4EOHOMY IIJIaHY, B TOM YHCIIE IPU
YCKOPEHHOM 00Yy4YeHUH, 00BEM JUCITUIUIMHBI (MOJIYJISI) MOXKET ObITh pealii30BaH
MOJIHOCTBIO B (POpME CaMOCTOSTENBHOU pabOThl 00yUaIOIIUXCs, a TaKKe B (hopme
KOHTAKTHOU pabOThl 00Yy4YarOIIUXCSl C MEJarornuecCKuMu pabOTHUKaMU U (WJIN)
JUIAMH, TIPUBIIEKaeMbIMH K peaiu3alliid 00pa30BaTeIbHON MPOTrpaMMbl Ha WHBIX
YCIIOBUSIX, IIPH MPOBEICHNUN TIPOMEKYTOUHOM aTTECTAIIHH.

4. ConepxaHue TUCLMILUIUHBI (MOIYJIA).
4.1. 3aHATHSA JIEKHUOHHOIO THUIIA.

He npenycMoTpeHO y4eOHBIM TIJIaHOM

4.2. 3aHATHS] CEMUHAPCKOTO THUIIA.

JlaGopatopHbie paOOThI

HaunmenoBaHue 1a60paToOpHBIX paboT / KpaTKoe cojiepKaHue

1 |BBenenue B mpeAMETHYIO 00JaCTh aHATMTHKY OOJBITUX TAHHBIX: XUl WU

HepaCKpBITBIﬁ IIOTCHIINaJI
I[aHHI)IC, I/IH(l)OpMaIII/ISI, 3HAHUS — B yeM oTiInuus. YTo ecTh OoJbine JJaHHBIC. Yro ecTh aHanuTHKa. YTO 32

3Beph Takoii: data-driven opranmsanusa? OXnmaHus peIHKA VS pe3yabTaThl. HECKOIBKO OCHOBHBIX JIOBYIIEK




HanmenoBanue 1a00paTopHBIX paboT / KpaTKoe cojiepKaHue

Y U3BJEUYEHHBIX U3 HUX onbIT. IlepecMoTp npuopureTos 3a nocnennue 10 get. HoBble UrpoKH Ha pBIHKE U
9eM OHHU XapaKTEePU3YIOTCS.

CTpaTCFI/Iﬂ YIIPABJIICHUA JaHHBIMHU: HCKYCCTBO BUACTH JIEC 3a ACPEBbAMU

Crpaterust ynpaBieHHs JaHHBIMHU, KaK COCTaBHas 4acTb KyJbTypbl COBpEMEHHOI opranuzanuu. [louemy
9TO BaKHBIHA Bonpoc? UTo ecTh cTpaTerus ynpaBieHHUs AaHHBIMHU, KTO 32 He€ OTBEYaeT B OpraHn3alvy.
Kro Takoii Bragenen faHHBIX, €ro cepa OTBETCTBEHHOCTH U MOJTHOMOYHSL. MOJIeNb JaHHBIX, YTO 3TO
TakKoe M 3aueM oHa HykHa. OCHOBHBIE 3aMHTEpecoBaHHbIe cToponbl. Konmermus Self-Service BI.
Texumueckas nHbpacTpyKkTypa. PeBomomus open-source u JOCTYIMHOCTb TeXHOJOrui. Kak m3mMepuTsb

3¢ GEKTUBHOCTD CTPATETHH YIIPABICHHS JaHHBIMU.

XpaHI/IJII/II]_[a JaHHBIX: HepBbIﬁ Iar K aHaJIMTUKC U 3a4€M BCC TAK YCJIOKHATH
Pa36epeMc;1 B IPEAMETE: YTO €CTh XPAaHUIIUIIEC JaHHBIX, 3a4€M OHO HYXHO. Uto 3a 3BCPb Takoi — ETL.
Onpe)leneHI/[e HNCTOYHHUKOB U 3arpy3kKa JaHHbIX. Kakue BHbI npe06pa3OBaH1/m u O6’Le,HI/IHeHI/IH JaHHBIX
CYIIECTBYIOT, B qéM UX MPUHIUITUAIBHBIC OTJIMYUA U HA YTO CICAYCT o6pau1aTL BHMMaHUe. UTo Takoe
BUTPHUHBI JaHHBIX.

[TocraHoBKa 3a/1auu: KaKk HE OMIMOUTHCS C BHIOOPOM LIETH U HHCTPYMEHTOB

C dero HauaTh, C KAKOW CTOPOHBI MOJONTH K 3a/aue aHaIi3a JaHHbIX. OCHOBHBIC TEPMUHBI M TIOHSTHSL.
Kak npaBuiabHO CTaBUTH 33724y U (OPMYIHPOBATH IIeJIb aHATKM3a U [I0YeMY 3TO Tak BakHO. Kak oneHuTh
JIOCTATOYHO JIM BaM JIAHHBIX ISl aHAJIN3a, TJIE U KaK JIaHHbBIC CIeAyeT 100bIBaTh, HA YTO 00paIaTh
BHUMaHue. [IoHATHE KauecTBa JaHHBIX. METOAMKHN U HHCTPYMEHTBI 00CCIICYCHHS U KOHTPOJIS KauecTBa
JTaHHBIX. BrIpaboTKa TUIOTE3 U BEIOOP METOJIOB.

HOHFOTOBK& HAHHBIX: UCKYCCTBO €CThb CJIOHA I10 YaCTAM

Kakue nanHple ObIBaOT, KaKHE Y HUX CBOICTBA, IOYEMY BayKHO pa300parThCst B MX MPHUPO/E (PACCMOTPUM
Ha IpUMepe OIIMOOK, TOMYCKAaeMbIX aHaJUTHKaMH IIpH paboTe Beiemnyro). UTo Takoe MeTaJaHHbIe WIN
Ou3Hec-TIoCCapuii M ToueMy 003aTeIbHO CONIPOBOXKIATh AHATUTHIECKYIO 33/1a4y CO3JaHNEeM
COOTBETCTBYIOILETO PEMIO3UTOPHS METalaHHBIX. Kakue ecTh crioco0bl MOArOTOBKH AaHHBIX, HA YTO
ciietyer oOpamarh BHUMaHUE, Kak He OITHOUTHCS.

BBenenue B cTaTucTUYECKUN aHANIN3: pa30upaeMcs B OCHOBAX

OCHOBHI)IC TIOHATHA: TCHEPAJIbHAsA COBOKYITHOCTh U BBI60pKa. KaKI/Ie OCHOBHBIC CTATUCTUYCCKHEC
MOKa3aTeJ M UCIIOJb3YIOTCS B AaHATUTHKE U TI0UeMy (PacCMOTPHM Ha M3BECTHBIX HCTOPUYECKHUX ITPUMeEpax).
Uro Takoe cBOJHAS TaOJIMIA U KaK OHA UCIIOJIb3yeTcs B paboTe (paccMOTpUM Ha TIpUMeEpe 3a1auu
(hMHAHCOBOTO TITAHUPOBAHMS).

O0630p onucareabHbIX CTATUCTHUK: KaK 3aCTaBUTh JaHHbIE TOBOPUTH (YacTh 1)

Kakwne CYIIECTBYIOT ONMMCATCIBbHBIC CTATUCTUKHU U U1 Y€Tr0 UCHOJIb3YIOTCA. HO‘ICMY HUMH HAZ10 aKKYypPATHO
IOJIB30BaThCA. Hoquy HMHOI'1a TOJIC3HO BBIMOJHATH HOpMAJIN3AUI0 JaHHBIX. Kakwue HWHCTPYMCHTHI HaM B
9TOM IIOMOT'YT, KaK IMPABUJIbHO MPCACTABUTL PE3YJIbTATHAA CTATUCTUICCKOI'O aHaIn3a.

OcHoBBI Bu3yanu3anuu 1 story telling: kak 3acTaBUTh JaHHbIE TOBOPUTH (YacTh 2)
JlexoaupoBaHue pe3yabTaToB aHATUTHYECKOH paboTel. IlogeMy 3To BaxKHO (aHATUTHKA HE UIPYIIKA, OHA
JIOJDKHA OBITh IOAYMHEHA pealbHBIM OM3HEC-TIeIIIM U ToKa3zaTensaM). Kak moka3sIBaTh MOJI0KUTENBHBIE U
OTPHUIATECIBbHBIC 3HAYCHW A, KAK BBIBOJAUTH JAHHBIC IO KAaTETrOPUAJIBHBIM aHAJIMTUKAM, KaK ITIOKa3bIBaTh
JAUHAMHWKY U IPOTrHO3, KaK OTO6pa)KaTI) BI)I6pOCLI U MPOITYCKH, KaK PACCTABUTh aAKIICHTHI U BbIACINUTb CAMOC
Ba’XHOC (paCCMOTpI/IM Ha peajIbHbIX KelicaX HECKOJBKHX KOMHaHHﬁ).

AHaJUTHKa: CpaBHEHUE TPYIII JaHHBIX

st gero u rie npumensiercst. [IoHsTHE 3HAYMMOCTH Pa3IM4Mi IPU CPAaBHEHUH TPYII (BHIOOPOK) TaHHBIX.
3aBUCHMBIE 1 HE3aBUCUMBIE BEIOOPKH. Ta0muIlel mepekpecTHoM kinaccupukanmu. CpaBHEHHE
HE3aBUCHMBIX BBIOOpPOK. CpaBHEHHE 3aBUCUMBIX BEIOOPOK. AHATIN3 ITOCIIEIOBATEIFHOCTEH.

10

AHanuTHKa: aHaJIN3 B3aI/IMOCB${BCI>'I, IMOUCK CKPBITOI'0 OT YCJIOBCYCCKOI'O I'JIa3a

3aueM Hy>KHO aHAJM3MPOBATH CBSI3U B TAaHHBIX (MPHMEPHI 33/1a4). 3aBUCHMBIEC U HE3aBHCHMBIE
nepeMeHHble. CTaTUCTHUYECKUE B3aMMOCBSI3U U UX 3HAUUMOCTh UIs aHanu3a. Koppensanun. Perpeccus u eé
Bubl. GakTOPHBIN aHaNN3. AHAINU3 HAJEKHOCTH COINIAaCOBAHHOCTU. [IoHATHE NPOKIATHSA pa3MEPHOCTH.




/ HanmenoBanue 1a00paTopHBIX paboT / KpaTKoe cojiepKaHue
n/m

11 |AnanuTtuka: KIacCUPUKALHUS U YTO 3TO NAET

3auem Hy)KHa kinaccuukanus (mpuMepsl 3a1au). Buner knaccudpukarum. O030p UCTONBE3YEMBIX METOOB!
JICPEBbS PEIICHUH, CITyJaiHbIN Jiec, HAMBHBIN 0alileCOBCKHUN KIaCCU(PUKATOD, INHECIHHAS U JIOTHCTHYCCKAS
perpeccusi. Knmactepusanus (i 4eM NPUHIMITHAILHO OTIAMYACTCS OT Kiaccuukanuu). O ueM BaKHO
[IOMHUTH NP BBINIOJHEHUH KJIaCTEpU3aLUU.

12 |AnanuTuka: IPOTHO3UPOBAHUE, XOTUM YIPABIATH OyAyIIHM

Yro ecTh MPOTHOZUPOBAHUE, TJE U KaK UCIOIb3yeTcsl. BpemeHHbIe psiabl. UTO Takoe Ce30HHOCTD U Kak €€
HaWTH B JaHHBIX. MeTObI MPOTHO3UPOBAHNS 1 MX CPaBHEHHUE: JTMHEWHAs perpeccusi, SKCIIOHEHINAILHOE
criuaxuBanue, GuasTp KanbMaHa, MOJIENTb CKBO3SIIETO CPETHETO, aBTOPETpeccHoHHast Monenb, ARIMA.
13 |MamuHHOe OOy4eHHe: TJe U KaK MPUMEHSIETCS

3aueM Hy>KHO MalllMHHOE 00y4YeHHe, YTO CKPBIBAETCS M0J] TUM Ha3BaHMEeM. MeTobl MAIIUHHOTO
00yueHus AJ U3y4eHUs U MOATOTOBKH AaHHBIX. [IpuMeps! 3aga4d U MeToa0B uX peuteHus. OOydeHue ¢

MOAKPEIJICHUEM, BEPXHsIs JOBepHUTeNIbHas Tpanuna, A/B TectupoBanue, BoiOopka ToMIicoHa.

14 |MammnHoe o0y4yenne U MICKyCCTBEHHBIN HHTEIUICKT: a €CTh JIM pa3HUIla

[Touemy coBpeMEHHBIE KOMITAHHH TIOCTOSIHHO MCHONB3YIOT 3T TEPMHUHBI KaK Oy/ITO OHM 3Ha4YaT OJJHO U TO
xe? EcTh 1 pa3HuIa Ha camoM Jene? 3a1ady IPHUMEHEHHUs HCKYCCTBEHHOTO MHTEIUIEKTa, Kak 0ojee
MMPOKKH Kiracc 3a1a4. [lonsTue HelipoHHEIX ceteil. [Ipobnema uHTeppeTrpyemoctu. [Ipumepst
NPUMEHEHNUS PEeIIeHN, OCHOBAaHHBIX Ha NCKYCCTBEHHOM MHTEIUIEKTE, KOTOPBIE OKPYXKAIOT HAC YKE
ceroand. bynymee M1 u ML.

15 |PerynupoBanue JaHHBIX: B J1I000i1 cepe TOKHBI ObITh CBOU 3aKOHBI

AKTyaﬂLHLIe BOIPOCHI pETyJIUPOBAaHNA JaHHBIX, CTOAIINC HAa MTOBECTKE NHA B MUPC U POCCI/II/I, B 4HaCTHOCTH.
Kakue cymiecTByroT HOpMaTHBBI Ha CETO/HS, KK KOHTPOJIHMPYETCs (PAKT MX BBIMOJHEHUs. DTHYECKHUE
HpO6J'IeMI>I pa6OTBI C JaHHBIMU U NPUMCHCHHUA MAILIKMHHOT' O 06yqu1/I$[ / I/ICKYCCTBCHHOFO HHTCIIJICKTA
(paCCMOTpI/IM Ha NMpUMEPE HECKOJIbKUX PCAIbHBIX KEHCOB — KaK HCIIOJB3YCTCA U C KAKHUMH NOCICACTBUAMHU
MNpUXOAUTCA UMCTh z[eno). (I)OpMI/IpOBaHI/Ie ITHYECKOU KYJbTYPbL pa6OTLI C JaHHBIMU B OpraHu3alnu, Ha

qTO O6paTI/ITL BHHUMAaHUCE.

4.3. CamocrosiTenbHas padoTa 00y4JaroIuXCs.

Bun camocrosTensHo# paboThI

1 |Pabora c UHTEPHET-UCTOYHUKAMHU U JIUTEPATYpOil

2 | IlogroroBka K MpOMEXYTOYHOH aTTeCTallUH.

5. llepeueHp wu3AaHUN, KOTOPHIE PEKOMEHIYETCS WCIOJIb30BaTh IIPH
OCBOEHUU JUCHUILUIUHBI (MOYJIA).

Ne
i bubnuorpaduueckoe onucanue Mecto noctymna
1 | OcHOBBI HHTEIEKTYaILHOTO aHAIN3a https://reader.lanbook.com/book/130181#1

NaHHbIX. JJabopaTopHBIN MPaKTUKYM:
yuebHoe nocobue Hecrepos C.A.
W3narenscto "Jlaas" , 2020

1 | IIporuosuoe moaenupoBanue B IBM SPSS https://reader.lanbook.com/book/123700#484
Statistics, R u Python: meTon nepeBneB




pemeHuii u ciaydainelii aec ['py3znes A.B.
W3narensctBo "MK IIpecc" , 2018

6. IlepedueHb COBpPEeMEHHBIX MNPOQPECCHOHANBHBIX 0a3 JaHHBIX U
WH()OPMAITMOHHBIX CIPABOYHBIX CHUCTEM, KOTOPHIE MOTYT HCIIOJIL30BATHCS MPH
OCBOCHUU JUCHUILIUHBI (MOYJIA).

Haydano-Texandeckas 6nbmmoTexa Poccuiickoro yHuBepcuTeTa TpaHCIopTa:
http://library.miit.ru/

Hayunas snexkrponnas 6ubnuoreka eLibrary.ru. http://elibrary.ru

7. IlepeuyeHb  JUIEH3UOHHOTO W  CBOOOAHO  PaCIPOCTPAHSIEMOTO
MpOrpaMMHOr0 oOecredyeHus, B TOM 4YHUCIE OTEUYECTBEHHOIO MPOU3BOJCTBA,
HEO0OXOIMMOT0 /I OCBOCHUS JUCIUTLIMHBI (MOTYJIs).

oucHbIi akeT npuiaoxenuit — Microsoft Office
[1O nnst ananuza nanabix Polymatica

8. OmnucaHue MarepuaJIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM it
OCYILECTBJICHUSI 00pa30BaTEILHOrO Mpoliecca Mo TUCIUILTMHE (MOIYIIIO).

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

DVDRW
KommbroTepsl CTy1eHTOB
Intel Core 19-9900 / B365M Pro4 / 2x16GB / SSD 512Gb /
AKpaH JIJIsl MPOEKTOpa, MapKepHasi 10CKa,
ITpoexTop Optoma W340UST,

9. ®opma MPOMEKYTOUHOM aTTECTALNU:

3auer B 6 cemecTpe.

10. OuieHOUHBIE MAaTEpUAIIBI.

OueHouHble MaTepUalbl, TPUMEHSIEMbIE TIPU MPOBEICHUN MPOMEKYTOUHOU
aTTeCTalluy, pa3padaThIBalOTCA B COOTBETCTBUHU C JIOKAJIbHBIM HOPMATHBHBIM
aktomM PYT (MUNT).
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