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1 Hessp, nuiannpyemMble pe3yabTaThl 00y4eHHs 110 AUCHHUIINHE (MOLYJII0)

Lenbto ocBoeHusi yuyeOHOW AMCUUIUIMHBI SIBISIOTCS: W3YYEHHE METOJOB, MOJIENEH,
QITOPUTMOB, TEXHOJIOTUA M WHCTPYMEHTAIBHBIX CPEICTB JUIsi 00pabOTKM OOJBIINX OOHEMOB

JaHHBIX.

3amauaMu OCBOCHUS JUCIHMIUIMHBI SIBIISIOTCS: TIOMCK, cOOp, aHAlU3 M CHUCTeMAaTH3aIUs
O0sIbIIMX 00BEMOB CTATHCTHYECKHX JIAHHBIX; OCBOCHHE METO/OB aHAIN3a M IMPOTHO3UPOBAHUS
JUTSL TIOBBIIIEHHS 3P PEKTUBHOCTH PA3ITHUYHBIX BUJOB IPOU3BOJICTBA, TEXHOJIOTHIA, 000PYI0BaHHMS,
XpaHEHUsI, TPOAAXKH, TOCTABKH TOBAPOB H YCIIYT; MOCTPOCHHE MaTEMaTHYECKUX MOJIeTIeH TaHHBIX
COIIMATIbHO-9KOHOMUYECKUX IPOLIECCOB.

[TnanupyembIMH pe3ynbTaTaMi 00y4eHUs M0 JUCHUILIMHE (MOIYIIIO), SBISIOTCS 3HAHHUS,
yMEHUSl, HaBbIKU. [lepeueHp MIaHUpPyEeMBIX PE3yJIbTaTOB OOYUEHHS 10 AUCHUILTUHE (MOIYIIO),
COOTHECEHHBIX C IUIAHHPYEMBIMH pe3yJIbTaTaMU OCBOCHHS 00pa30BaTEIbHON MHpPOTrpaMMBl,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3Yy4eHUs TUCIUIUIMHBI (MOLYJIS)

Kon u ¢popmynupoBka

PesynbpTarel 00yueHus O JUCIUILTUHE

Olﬁélslfliﬂélg ’ Kox u ¢popmynuposka HHMKaTOpA Kon
COKpaliecHHOC KOMIICTCHIIH JIOCTIDKCHIA pe3yib DopMyIUpOBKa pe3yibTaTa
KOMIICTCHI[UH
Tara
01.03.04 ITKB-3 : Criocoben I[KB-3.1x : P12 | Ymenue | ucnomnp3oBath
«[IpuknagHas | OCyIIECTBIIATH COOP, Hcnone3yet u CTaTUCTUYECKHUE U
MaTeMaThKay | oOpabOTKy W aHAJH3 COBEPIICHCTBYET MaTeMaTHYeCKUe
(b-IIM) OOJIBIINX JaHHBIX METO/IbI, MOJICIIH, METO/IbI /ISl aHATH3a
AITOPHUTMBIL, 0OoNBIINX 00HEMOB
TEXHOJIOTHH U HHPOPMALUH
HHCTPYMEHTAJIHHBIE
cpezncTBa s paboTh
¢ OONBIIUMHU
JAHHBIMU
IIKB-3.2x : P13 HaBrik | BnageHue
AHanu3upyer COBPEMCHHBIMHU
HOTPeOHOCTH B MIPOTPaMMHBIMH
HCCIICJOBAaHUHT CpecTBaMU JJIsl TIOHCKa,
OOJBIINX TaHHBIX 00paboTKH U aHATH3A
3aMHTEPECOBAHHBIX HE0OX0uMOI
T W/ WA HHPOPMALIUH
NoApa3eNeHu
OpraHu3aId
[IKB-3.3x : IlpoBoaut P14 HaBrIk | BilageHHe MeTOIaMHU
aHAJTUTUYCCKHE KOJIMYECTBEHHOI'O
HCCIICIOBAHUS B BEIPAKCHUS
COOTBETCTBHUU C B3aUMOCBSI3eH
COTJIACOBAHHBIMHU 9KOHOMMYECKHUX
TpeOOBaHUSIMU MIPOIIECCOB M SIBJICHUH
TIKB-5 : Criocoben TIKB-5.2x : PJI1 3HaHWe | MeTOIOB 0OPabOTKH,
MPUMEHSTD IIpumensieT u aHajau3a u
MaTeMaTHYeCKue COBEPIICHCTBYET CHCTEMAaTH3aLNN
METO/IbI aHAJIN3a MaTeMaTH4IeCKue 0oJIBIINX 00BEMOB
riao0ansHOM METOJIbl K MOJICITH JIAHHBIX
9KOHOMUKH, MAKpO- H | aHalu3a P2 | YMenue | ucmonan3oBaTh
MHUKPOIKOHOMHYECKHX | MHUKPOIKOHOMHUYECKUX CTAaTUCTHYECKUE U
MPOLIECCOB U CUCTEM MIPOLIECCOB U CUCTEM MaTeMaTHYeCKue

METO/BI IS aHAIN3a
0O0JIBIINX 00BEMOB
nHpopmanuu




B mpomecce ocBoeHUS TUCIMIUIMHBI PEMIAIOTCS 3aadll BOCIHTAHUS TapMOHUYHO
pPa3BHUTOM, MATPUOTUYHONW W COIMAILHO OTBETCTBEHHOW JIMYHOCTH HAa OCHOBE TPAIMIIMOHHBIX
POCCHUHCKHUX TyXOBHO-HPABCTBEHHBIX U KYIbTYPHO-UCTOPHUYECKHUX IIEHHOCTEH, MPEICTaBICHHBIC
B TaOnuie 1.2.

Tabmuua 1.2 — L{eneBbie OpueHTHPHI BOCIIUTAHUS

BocnurareabHblie 321241 ®opmupoBaHue HEHHOCT el IesieBble OpHEHTHPDI

DopMuUpoBaHMe TPAKIAHCKONA MO3MLMH U ATPUOTH3MA

CDOpMI/IpOBaHI/Ie YYBCTBaA ropJ10CTHU 3a

rpaH{HaHCTBeHHOCTL BHuMaTenbHOCTD K J€TalsIM
nocTwxkeHus Poccun

®opMHpoBaHHe TyXOBHO-HPABCTBEHHBIX IEHHOCTEH

BocnuTanue 4yBcTBa 10Jra U
OTBETCTBEHHOCTH TIEpe]] CEMbel U
00IIIeCTBOM

Bricokue HpaBCTBEHHBIE
njieasl

['HOKOCTh MBIIILICHUS

(I)OpMI/II)OBaHI/Ie HAYYHOT0 MUPOBO33PECHUA U KYJIbTYPbl MbINIJICHUS

Pa3Burne no3naBaTeIbHOTO HUHTEpCCa U

COSI/II[aTeJ'IBHHﬁ TPYyA AXTUBHAS KU3HESHHAS TTO3HUITHS
CTPCMJICHUS K 3HAHUAM

®opmMupoBaHHE KOMMYHMKATHBHBIX HABBIKOB M KYJIbTYPbl 001LEHMS

Pa3Butue ymenus apdextuBHo 00ImaTHCS B3aumonomonis u

AXTHUBHas )KU3HEHHAs Io3unuA
" COTpYAHUYATDH B3aMOYBAKCHUE

2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OITOIT

JucuuruinHa «MaremMaTuyeckie MOJIeNId M MIPOrHO3UPOBaHKUE B IIU(PPOBON 3KOHOMHUKE»
OTHOCUTCSI K 4YacTH, (OpMHpPyeMOH Y4acCTHHKaMHM OOpa30BaTeIbHBIX OTHOIICHHMH Onoka 1
Jucuunnuuel (Moaynu) ydeOHoro ruiaHa HampasieHus nonarotoBku 01.03.04 Ilpuxnagnas
MaTeMaTuka, W HMEET JIOTUYECKYI0 U COJEpPKATeIIbHO-METOANYECKYI0 B3aUMOCBS3b C
JUCLUTUIMHAMHU OCHOBHOW 00pa30BaTeIbHOM MPOTPaMMBlI.

3. O0beM AUCHUNIMHBI (MOAYJIs1)

O0bvemM aucHUIUIMHBL (MOJYJsI) B 3a4eTHBIX €AMHHUIAX C YKa3aHHEM KOJHYecTBa
aKaJeMHYECKHX YacoB, BBIIEJICHHBIX HAa KOHTAaKTHYIO padoTy ¢ oOydaromumucs (10 BHUIAM
y4eOHBIX 3aHATHI) U HAa CAMOCTOSITENbHYIO pabOTy, IPUBE/IEH B Ta0IHUIE 2.

Tabmuma 2 — O0mas Tpy10eMKOCTh JUCITUTITUHBI

Tpyzo- OO0BeM KOHTAKTHOM paboThI (Yac)
E€MKOCTb
Cemectp
Haspariie 2)60131\:‘ Hacrs I/IE'I(I)/I(iO)C AynuropHas Breayma- CPC ?ﬁr?f
OI1OII BO i vl yp yauTop Topras
HUS (3P0, GE) Beero Taluu
03®0) o
nek. | mpak. | una6. ITA | KCP




01.03.04
Ipuxnannas 0dO b1.B 7 3 33 16 16 0 1 0 75 3
MaTeMaTHKa

4 CTpyKTypa M coJeprkaHue TUCUUIIMHBI (MOXYJIs1)

4.1 Ctpykrypa aucuuminabl (MoayJs) aiss Q@O

TemaTnueckuil 1miaH, OTpa)awrLUil coaep)kaHUue AUCLUILIMHBI (MIepeueHb pa3fiesioB U
TEM), CTPYKTYPHUPOBAHHOE MO BU/1aM YUEOHBIX 3aHATHI C YKa3aHUEM UX 00bEMOB B COOTBETCTBHH
¢ y4eOHBIM IJIaHOM, NpHUBeJieH B Tabaule 3.1

Tabmuua 3.1 — Pa3aens! qUCUUTUIMHBL (MOTYJIs), BUIIBI Y4€OHON JeSITEIBbHOCTH U (POPMBI
Tekyuero KouTpos st OO

Konx pe- Koi-Bo "acoB, 0TBeJeHHOE Ha
dopma
Ne Ha3zBanue Temsl 3yJIbTaTa
Jlex IIpaxt JIa6 CPC TEKYILIEro KOHTPOJIA
00y4eHus1
TPYIIOBast TUCKYCCHS IO
MareMaTnueckrue MoJIey B OCHOBHBIM BOITPOCaM H
1 ; A P11, P12 2 0 0 10 pocam 1
1 poBoit SKOHOMHKE npobiieMaM H3ydaeMon
TEMBI
TPYIIIOBAast TUCKYCCHS IO
CoBpeMeHHbBIC TPOrpaMMHBIE OI; ilz)BHLIM gon (};CE{M "
2 | cpencra aHanu3a OOJBIIHX P11, P13 2 2 0 10 P .
mpobiaeMaM u3ydaeMon
JTAHHBIX
TEMBI
TPYIIOBas TUCKYCCHUS 110
MopenupoBanne OGUHAPHBIX OCHOBHBIM BOITPOCaM H
3 AeIHp p PJI1, PII2 4 4 0 15 pocam 1
JAHHBIX npobiieMaM H3ydaeMoi
TEMBbI
MopnenupoBanue
pLI2,
4 | MOPSAIKOBBIX U CYCTHBIX PJI3, PJI4 4 4 0 20 KOHTpOJIbHAs paboTa
IIEPEMEHHBIX ?
P12 WHIUBUIyaJbHOE
5 | AHanu3 naHeabHBIX JaHHBIX 2, 4 6 0 20 AMBHILY
P13, P/14 JIOMaITHEe 3aJaHHe
HToro no Tabauue 16 16 0 75

4.2 Copeprxanne pa3aejioB M TeM JUCHHILIHHBI (Moay.as) Aass ODPO

Tema 1 Mamemamuueckue mooenu 8 Yughposoti IKOHOMUKE.

Conepxxanne  Tembl:  MHOXECTBEHHOCTb  MoOJENEH  OKpYXKAalollero  Mupa.
MHO0XeCTBEHHOCTh aJITOPUTMOB TNoOCTpoeHus: Mmozeneil. [Ipobnema BbiOOpa. OCHOBHBIE wLIaru
noctpoeHus Mozeneld. CTaTuCTHUECKUEe MOJENN: KPUTEPUU U METO/Ibl OLICHUBAHUS X KayecTBa.
Tumbl naHHBIX B IH(POBOH SKOHOMHUKE: KPOCC-CEKIIMOHHBIC JaHHBIC, BPEMEHHBIC DSIBI,
naHesbHble AaHHbIe. [loHaTue nepeobyuyenust monenu. Kpurepun kauectsa mogeneii: AIC, BIC,
JorapupmMHUEcKoe IpaBaonogooue.

@®opMBI U METOABI TMPOBEACHUS 3aHATUI O TeMe, MPUMEHsEMbIe 00pa3oBaTeIbHBIE
TEXHOJIOTUH: JICKIIHSL.

Bunsl camocTosITeIbHON MOATOTOBKH CTYAGHTOB IO TE€Me: MOATOTOBKA K JHCKYCCHH,
U3y4eHHe JEKIIMOHHOTO MaTepuaia.

Tema 2 CoepemeHHble npocpammHble cpeocmead aHaIu3a OONbULUX OAHHBIX.

Conepxanne TeMbl: O030p COBPEMEHHBIX IMOMYJISPHBIX MTPOTPAMMHBIX CPEJICTB aHAIH3a
naHHbIX: Statistica, Excel, R-Studio u nmpyrue; ux npeumymiectBa u HelOCTaTKH. [IpHHIUIIEI
BOCITPOM3BOAUMOTO aHanm3a naHHbIX. [lonstue tidy data. Pa3Bemounsiii aHanu3 JaHHBIX:
onucaTeNbHble CTaTUCTUKM, BU3yalu3alus, pabora ¢ mpomyckamu M BeiOpocamu. Pabota c
OTKPBITHIMUA UCTOYHUKAMH JTAHHBIX.

@opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pazoBaTeIbHbIE
TEXHOJIOTUH: JICKIHS, TPAKTUIECKOE 3aHSTHE.



Buael camocTosiTeNpHON MOATOTOBKUA CTYAEHTOB IO TEME: MOATOTOBKA K JAUCKYCCHH,
MOJITOTOBKA K MPAKTHYECKOMY 3aHATHUIO, U3YUYECHHUE JIEKIIMOHHOTO MaTepuaia.

Tema 3 Mooenuposarnue 6UHAPHLIX OAHHDLX.

Conepxanne Tembl: Kiaccupukanusi B OWHAPHBIX MPOCTPAHCTBAX C HCIOJIb30BAHUEM
KJ1laccuueckux mojeneit. Jlorncruueckas perpeccusi: pyHKIUS MPaBaoNoa00us, HHTEPIIPETAIUs
KOX(P(UIMEHTOB  4epe3  OTHOIIeHHWe ImaHcoB. [Ipobur-momenn. Ilomck  jmormveckux
3aKOHOMEPHOCTEH B OWHAPHBIX JaHHBIX. AJTOPUTMBI BBIJICICHHUS aCCOIMATHUBHBIX IPABHIL.
JIMCKpUMWHAHTHBIN aHamu3 OWHApHBIX MaHHBIX. OICHKA KadecTBa KiaccuHKaImu: marpuia
omn6ok, ROC-kpuBas, AUC. Peanuzanus ananu3a OuHapHBIX JaHHBIX B R-Studio.

@opMbl U METOABI MPOBEJICHUS 3aHATUN MO TeMme, MPUMEHsAEMble 00pa30BaTEIbHbIC
TEXHOJIOTHH: JICKITUS, TPAKTUYECKOE 3aHATHE, METOJ] KOOTIEPAaTUBHOTO O0yUYEHUS.

Buasl camoctoATensHON MOJATOTOBKM CTYACHTOB MO TEME: MOATOTOBKA K JAMCKYCCHH,
MOATOTOBKA K MPAKTHYECKOMY 3aHATHIO, U3yUEHHUE JICKIIMOHHOTO MaTepHaa.

Tema 4 Mooenuposanue nopsaoKo8uIX U CUemHbIX NePEMEHHBIX.

Conepxanure Tembl: MyJIbTHHOMUAIBHBIN JIOTUT. Mojens Jorura sl MOPSIAKOBOM
nepemeHHoi. [IpoBepka npeAnonoxeHus: 0 IPonopIUOHAIIBHOCTA OTHOUIEHUH IIaHCOB. MeTo1bl
KOMILJIEKCAIIMH MOJICJIbHBIX MPOrHO30B. OO0O0IIEHHBIC JIMHEMHBIE MOJIEIH JIJIsi CYETHBIX JTAHHBIX.
Pacnpenenenne Ilyaccona. OrtpunarensHoe OHHOMHUATIbHOE pacmpeneneHue. Tect Ha
nepeaucnépcnio. Moaenu ¢ u30BITOYHBIM KOJIMYECTBOM HyJed. Peanmuzaius MoaenupoBaHUsI
cueTHBIX AaHHBIX B R-Studio.

@®opMbl ¥ METOABI MPOBEICHUS 3aHATUH MO TeMe, NMPUMEHSEMble O00pa30BaTEIbHBIC
TEXHOJIOTHH: JIEKLIUA, TPAKTHUECKOE 3aHATUE, METOJI KOOTIEPATUBHOTO OOYUEHHUS.

Bugel camocTosTENBHON MOATOTOBKU CTYJIEHTOB IO TEME: MOJTOTOBKA K KOHTPOJIBHOM
paboTe, MOATr0TOBKA K MPAKTUYECKOMY 3aHSATHUIO, U3YUEHHUE JICKIIMOHHOTO MaTepuaia.

Tema 5 Ananuz nanenbHviX OAHHBIX.

Conepxxanne tembl: [IpenMmylnecTBa MCHOJNB30BaHUS TMaHEIbHBIX MaHHBIX. [Ipobiembl
MCIOJIb30BaHUs MaHEeNbHBIX NaHHBIX. Pooled OLS u ero orpanndenus npu paboTte ¢ maHeIbHBIMU
JaHHBIMU. MoJiens perpeccuu ¢ JAETePMUHUPOBAHHBIM MHAUBUIAYAIbHBIM 3¢ dexTom. Mozaenb
perpeccuu co CIy4aiHbIM HHIUBUIYaTbHBIM 2 dekTom. Ouenku «Between» u «Withiny. Meton
MaKCHUMaJIbHOTO TipaBaonoaoous. Jlekommno3unus oneHok. Tect Banpaa. Tect bpoitma—Ilarana.
Tect Xaycmana. [IpoGriiema SHAOT€HHOCTH B MAHETBHBIX TaHHBIX.

@opMbl ¥ METOABI TPOBENCHUS 3aHATHUH MO TeMe, MPUMEHsEeMble 00pa30oBaTeIbHbIE
TEXHOJIOTHH: JIEKIIUS, TPAKTHUECKOE 3aHATUE, METOJI KOOTIEPATUBHOTO OOYUEHHUS.

Buapl caMocTOSTENHHOM MOTOTOBKH CTYIEHTOB 10 TEME: MOATOTOBKA K MTPAKTUUYECKOMY
3aHATHUIO, BBIMOJHEHNE MHINBUAYATbHOTO IOMAIIHETO 3aJaHus, MIOArOTOBKA K 9K3aMEHAI[MOHHOU
pabote, U3yueHue JEKIIMOHHOTO MaTepHraa.

5 Mertoauyeckne ykKazaHusi AJdsi OOYYAIOIIMXCH MO M3YYEHHI0 M Ppeaju3aluu
AUCHUIIMHBI (MOZYJIs1)

5.1 Meroanyeckne peKOMEHZANMHM O0YYAalOIIMMCH 10 M3YYeHHI0 IMCHUIUIMHBI W TIO
o0eceYeHn 0 CaMOCTOSITeJIbHOM padoThI

JUIs JIydmiero OCBOCHHSI MaTepuaia W CHUCTEMAaTH3aIllii 3HAHWW 10 JTUCITUIUIAHE
HEOOXOUMO TMOCTOSSHHO pa3OupaTh Marepuaibl Jeknuil. Bo Bpemsi caMoCTOSTENbHOMN
MpopabOTKK JIEKIIMOHHOTO Marepuaja oco00oe BHHMaHUE CJEAyeT YACISITh BO3HHUKIIUM
BOIPOCaM, HEMOHSATHBIM TEPMHUHAM, CIHOPHBIM TOYKaM 3peHus. B ciaydae HEOOXOAMMOCTH
o0paIaThcs K Mpero/1aBaTeto 3a KoHcybTaueil. CTyIeHT JI0JDKEH YeTKO YSICHUTD, YTO HMEHHO



C JIEKIIMM HA4YMHAETCs €ro MOATrOTOBKA K IIPAKTUUYECKOMY 3aHATHIO. BMecTe ¢ TeM, JIEKIHs JIHIIb
OpPraHu3yeT MBICIUTENBbHYIO JeSTeIbHOCTh, HO HE o0ecrneyuBaeT TIJIyOMHY YCBOEHUS
IIPOrPaMMHOr0 MaTepHaia.

ITpu moAroToBKe K MPaKTUYECKOMY 3aHATHIO 0c000€ BHUMAaHNE HEO0XOAUMO 00paTUTh Ha
COJIepKaHNE OCHOBHBIX IIOJIOKEHHH W BBIBOJIOB, OOBSICHEHHE SIBJICHUN U (PaKTOB, YSICHEHHE
IIPAKTUYECKOTIO MPWIOKEHUS PacCMAaTPpUBAaEMBIX TEOPETHMYECKHX BOIPOCOB. B mponecce 3toi
pabOTBl CTYJIEHT JOJKEH CTPEMUTbCS IOHATh M 3allOMHUTb OCHOBHBIE IIOJIO’KEHUS
paccMaTpuUBaEeMOro Marepuana, I[pUMEphl, MOSICHSIOIME €ro, a Takke pa3o0parbcsi B
WUIIOCTpaTUBHOM Marepuaie. B mpouecce NOArOTOBKM K INPAKTUYECKOMY 3aHITHIO
pPEKOMEH1yeTCsl B3auMHOE 00CYXIeHHE MaTepHalia, BO BpeMs KOTOPOIo 3aKpEIUISIOTCS 3HaHuUs, a
TaKXe MPUOOPETACTCS MPAKTHKA B U3JIOKEHUN U Pa3bsICHEHUH MOJTyYeHHBIX 3HAHUH.

IIpy BBINOJIHEHUM WHAWBUAYAJIBHBIX JIOMALIHMX 3aJaHUM HEO0O0XOAHMMO HCHOJIb30BaTh
TEOPETUYECKHI MaTepuall, JeaTh CCBUIKM Ha COOTBETCTBYIOINE TEOPEMBI, CBOMCTBA, (HOPMYIIBI
u Jip. Perienue BbINOIHSIETCS MOAPOOHO U COAEPIKUT HEOOXOMMBIE MTOSICHUTENIbHBIE CCHUIKH.

CamocrosiTenbHas paboTa TakKe BKIOYaeT pabOTy Ha IPAKTUYECKUX 3aHATHUSX, BO BPEMS
npuMeHeHus «MeToJa KOoNepaTUBHOIO 00y4eHHs» CTYACHThI paboTaloT B MajbIX rpynmnax (3 —
4 4en.) HaZl 3a/1aHUSIMU, B IIPOLIECCE BBIITOJIHEHUSI KOTOPBIX OHU MOTYT COBELATHCS APYT C IPYTOM,
a Takke 00pallaThCs 3a MOMOIIBIO K ITPENo1aBaTellko.

5.2 OcobeHHocTn opraHuzauuu OO0y4YeHUs] IS JIML € OrPAHMYEHHBIMH BO3MOKHOCTAMM
310pPOBbSI U HHBAJIM/I0B

[Tpr HEOOXOMMMOCTH OOYJAFOIIUMCS U3 YUCIIA JIUI C OTPAHHYECHHBIMHA BO3MOYKHOCTSIMU
3JI0POBbSI 1 HHBAJIMJIOB (I10 3asBJICHUIO 00YUYArOIIErocs) MPEeI0CTaBIseTCs yueOHas
uH(pOpMAIUS B JOCTYIMHBIX (POPMAxX C yI€TOM MX WHAMBUIYATbHBIX ICUXO(DU3HIECKUX
0COOEHHOCTEH:

- JUTSL JTUI] C HAPYIICHUSIMU 3pEHUS: B TIeYaTHOH (popMe yBETMYSHHBIM IIPH(PTOM; B hopme
JJIEKTPOHHOTO  JOKYMEHTAa; UHIVBUAYAJIBHBIE  KOHCYJbTAalUM  C  IPUBJICYECHUEM
TU(dI0CYpIOTIEPEBOIUNKA; MHANBUAYAIbHbIE 33JaHUsI, KOHCYIbTALIUH U JP.

- 17151 ML C HApYIICHUSIMU CIIyXa: B IeyaTHOH (hopme; B popMe 3IeKTPOHHOTO IOKYMEHTA;
UHAMBUAYaJIbHbIE KOHCYJNbTAlUM C TPUBJIEUEHUEM CYpAONEPEBOJUMKA; WHAMBHUAYaJIbHbIE
3a/1aHusl, KOHCYJIBTALUU U JIp.

- 17151 JIUI] C HApYILIEHUSIMU OIIOPHO-JIBUTaTEJILHOTO afnmapara: B ne4atHoil opme; B popme
JIEKTPOHHOIO JOKYMEHTA; MHINBUyaJIbHbIE 3a/JaHUS, KOHCYJIBTALlUU U JIp.

6 ®oH OLEHOYHBIX CPEACTB JJIf NMPOBeeHUs] TEKYIIero KOHTPOJIsl M MPOMeKYTOYHO
aTTrecTanuy 00y4aroImmXxcs 1o JMCHHUIIMHE (MOLYJTI0)

B cootBerctBun ¢ tpeboBanusmu DPI'OC BO mns arrecranmm 0oOy4aromuxcs Ha
COOTBETCTBUE HX IMEPCOHATBHBIX JOCTIIKEHUH IUIAHUPYEMBIM pe3ylbTaTaM OOYYEeHHsS T10
JTUCIUTIIINHE (MOIYJTI0) CO3/1aHbl (POH/IBI OIEHOYHBIX CPEICTB. THUMOBBIE KOHTPOJIBHBIC 3a/IaHUS,
METOJMYECKUE MaTepuasbl, ONPEAEISIOIUE MPOLEAYPhl OLIEHUBAaHUSA 3HAHUM, YMEHHU U
HAaBBIKOB, a TAK)KE KPUTEPHUH U TTOKA3ATEH, HEOOXOIUMBIE JJIsl OIIEHKH 3HAHUM, YMEHUM, HABBIKOB
W XapakTepu3ywlinue dTambl (HOPMHUPOBAHHS KOMIIETEHIMH B  MPOILIECCE OCBOSHUS
o0pa3oBaTeNbHOI MporpamMmsl, npeactasieHsl B [Ipunoxenun 1.

7 Y4eOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 0O0ecnieuyeHue TUCHUILINHBI (MOLYJIs1)

7.1 Ocnoenas numepamypa



1. AHanu3 MaHHBIX : yueOHUK 175 By30B / moa penakuuei B. C. Mxutapsina. — MockBa :
NznarensctBo FOpaiit, 2026. — 448 ¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-19964-2.
— Texkcr : oanektponssli // OOpa3oBarenbHas mnatrdopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/583032 (mara obpamenus: 19.05.2026).

2. Tanoukwn, B.T. DkoHomerpuka: y4eOHHK U MTPAKTUKYM IS BY30B /

B. T. l'amoukun. — MocksBa : MsznmatensctBo  FOpaiit, 2025.— 293 c.— (Bsicuee
obpazoBanue). — ISBN 978-5-534-14974-6. — Texkcr : snexkrponHslii // OOpazoBaTenbHas
miatdopma IOpaiitr [caiit]. — URL: https://urait.ru/bcode/561148 (mara oOpareHus:
19.05.2026).

3. TIposopoma, JI. 0. IIpakTHKyM IO CTaTUCTHYECKUM METOJaM aHAJIM3a JaHHBIX H
texHojorusMm Data Mining : yue6Hoe ocooue / JI. FO. IIpozopoBa. — Ilepms : [THUITY, 2023.
— 139 ¢. — ISBN 978-5-398-03091-4. — Texkcr : snekTpoHHBIN / JlaHb : 3IEKTPOHHO-
oubmuoreuynass cucrema. — URL: https://e.lanbook.com/book/416468 (marta oOpameHus:
25.05.2026). — Pekum mocTyma: s aBTOpU3. M0Ib30BaTEIEH.

7.2 Jlonoanumensvhas numepamypa

1. BabGemko, JI. O. DxoHOMETpUKA M YIKOHOMETpHUECKoe MozenrpoBanue B Excel u R :
yuebnuk / JI.O. Babemko, M.B. OpnoBa. — Mocksa : UHOPA-M, 2025. — 300 c. : wi.—
(Beiciee obpaszosanue). — DOI 10.12737/1079837. - ISBN 978-5-16-020683-7. - Tekcrt :
amektpoHHbldi. - URL:  https://znanium.ru/catalog/product/2186880 (marta oOparmeHus:
31.05.2026)

2. berukora, T. B. MaremaTtndeckoe MoenupoBanue : yaeonoe mocooue / T. B. berukosa.
— bpsnck : bpsauckuit 'AY, 2025. — 109 c. — Tekcr : 3nekTpoHHbIH // JlaHb : 3IeKTPOHHO-
oubmuoreuynass cucrema. — URL: https://e.lanbook.com/book/513279 (mara oOpameHus:
25.05.2026). — Pexxum mocTyma: i aBTOPH3. MOJIb30BATEIICH.

7.3 Pecypcol ungpopmayuonno-menekommynuxayuonnou cemu '""Hnmepnem',
eKn04an npogeccuonanvuvie 6a3vl OAHHLIX U UHPOPMAUUOHHO-CHPABOUHbIE
cucmemul (npu HeodX00UMOCmMU):

1. HuTepHeT-pecypce "TEXHOJIOI'A AHAJIN3A JAHHBIX"
http://www.basegroup.ru
2. Hayunas onekrponHas Oubmmoreka «eLIBRARY.RU» — Pexum pgoctyna:

https://elibrary.ru/

3. O6pasosarensHas muardopma "FOPAUT"

4. CIIC Koncynwrantllntoc - Pexxum nocryna: http://www.consultant.ru/

5. DnextpoHHO-0MbMMOTEeyHas cucteMa "ZNANIUM.COM"

6. DnextpoHHO-OMOMMOTEeYHas cucrema "JIAHB"

7. Open Academic Journals Index (OAJI). [Ipodeccuonanbnas 6a3a maHHbIX - Pexxum
noctyma: http://oaji.net/

8. Ilpesunmentckas Oubnuoreka wuMm. b.H.Enpimna (0a3a [maHHBIX —pa3iHyuHBIX
npodecCHOHANIBHBIX 00acTeil) - Pexxum gocryna: https://www.prlib.ru/

8 MarepuajbHo-TexHHYECKOe oO0ecrevyeHHe IUCHUIVIMHBI (MOAYJsl) W IepeveHb
HH(POPMANMOHHBIX TEXHOJIOIHH, MCIOJb3YEMbIX MPH OCYLIECTBICHHH 00pPa30BATEJIbHOIO
npouecca no JUCHUILVINHE (MOAYJII0), BKJIKOYAs NepedYeHb NPOrpaMMHOIo odecrneyeHust

OcHOBHOE 000pYIOBaHUE:

e KoMIIbrOTEPHI
e [IpoekTop
e CucreMa ay/IMOBU3YyaIbHOTO MPEICTaBIeHUs HH(OpMAIUU



IIporpamMmmHoOe o0ecIieyeHue:

e Microsoft Office 2010 Standart
e Python




MMWHOBPHAYKHU POCCUMN
BHAI[HBOCTOKCKHVI FOCYI[APCTBEHHI)IPI YHUBEPCUTET
KA®EJIPA MATEMATHUKU U MOAEJIMPOBAHU
@DOH/T OIIEHOYHBIX CPEJICTB
JUISl IPOBEJICHUSI TEKYILET0 KOHTPOJISt

Y IPOMEXKYTOYHOM aTTECTAlMU MO TUCHUILINHE (MOIYIIIO)

MATEMATHUYECKHWE MOJIEJIA U TIPOTHO3UPOBAHUE B IIU®POBOM
9KOHOMMUMKE

Hamnpagsienue u HanpaBieHHOCTH (MIPOdUIIb)
01.03.04 Ilpuxknannas maremaruka. [{udposas skoHoMuKa

I'ox Habopa Ha OITOII
2023

dopma 00ydeHuUsI
OYHas

Bmagusoctok 2026



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

Haszsanne OITOII BO,
COKpalleHHOe

Kon u popmynupoBka KoMHeTeHIN

nu

Kon u popMynrpoBka HHANKATOPA TOCTIKCHUS
KOMITCTEHITHU

01.03.04 «IIpuknanHa
s MaTeMaTHKa»
(B-IIM)

ITKB-3 : CriocobeH oCymecTBIATh
cO0p, 00paboOTKy U aHAIH3 OOJIBIITU
X JaHHBIX

[IKB-3.1k : Micionb3yeT U COBEPUIEHCTBYET MET
0JIbl, MOJIEITH, QJITOPUTMBI, TEXHOJIOTUU U UHCTP
YMEHTaJIbHBIE CPeCTBa 11l paboThI C OOJIBIINM
1 TAaHHBIMH

[MKB-3.2k : AHanu3upyeT NOTpeOHOCTH B UCCIIE
JIOBaHWMU OOJIBLIMX JaHHBIX 3aMHTEPECOBAHHBIX
JIML M/WJIW TIOJIPa3JieIeHUH OpraHu3aliu

IIKB-3.3x : [IpoBoANT aHATUTHYECKHE UCCIEN0
BaHMS B COOTBETCTBUH C COTJIACOBAHHBIMU TPEO
OBAaHUSMU

ITKB-5 : CriocoOeH npuMeHsTh MaT
eMaTHYeCcKHe METO/bl aHaJIN3a TJ10
0aypHON S5KOHOMHKH, MAaKpO- U MUK
PO3KOHOMHYECKHX MPOLECCOB U CU
CTeM

IIKB-5.2x : [IpuMeHseT 1 COBEpILICHCTBYET MaT
€MaTUYECKHE METObI U MOJIEIIU aHAJIN3a MUKPO
SKOHOMMYECKHUX IPOLIECCOB U CUCTEM

KOMHCTCHHI/ISI CUUTACTCA C(l)OpMHpOBaHHOfI Ha JaHHOM 3Tall€ B CJIy4ac, €CJIU IMOJIYYCHHBIC
PE3YyIbTAaThI 06yqu1/151 o AUCHUIIIIMHEC OLCHCHBI ITIOJOXKHTCIBbHO (I[I/IaHaSOH KpUTCPUCB
OLICHUBAHU PE3YJILTATOB o6yquH;1 GBaYTCHO», KYAOBJICTBOPUTCIBHO», «XOPOIIO», «OTJ'II/IIIHO»).
B ClIyd4ac OTCYTCTBUSA IMOJIOKUTECILHOM OICHKKW KOMIICTCHLMA Ha JAaHHOM 3J3Tall€¢ CUYUTaCTCsA

Hec(OPMUPOBAHHOM.

2 Tloka3aTe/iM OLlEHNBAHUS IVIAHUPYEMBIX Pe3yJIbTaTOB 00y4eHHus

Komnerennus IIKB-3 «Crioco6eH ocyiecTBisiTh cO0p, 00paboTKy U aHaIu3 OOIBIINX

JTAHHEBIX >

Ta6n1/1ua 2.1- KpI/ITepI/II/I OLCHKU MHAUKATOPOB JOCTUIKCHUA KOMIICTCHIIUN

Kox u popmynupoBka HHIUKAT
opa JOCTH)XEHHS KOMIIETCHIINU

Kpurepuu olieHnBaHMs pe3yiibT
aToB O0yJYCHUS

[MKB-3.1k : Mcnionb3yeT u coBe
PIICHCTBYET METO/IbI, MOJICIIH,
AITOPUTMbI, TEXHOJIOTHH U HHC
TPYMEHTAJIbHBIE CPEJCTBA IS
paboTHI ¢ OONBIIMMY TaHHBIMHU

KOPPEKTHOCTh BEIOOpa HHCTPYM
€HTOB peIIeHN 33/1a4, BBITIOJIH

€HHe BceX HEOOXOIMMBIX pacue
TOB

IIKB-3.2x : AHanu3upyer notp
eOHOCTH B HCCIIeIOBaHUH 00JIb

HIMX JAaHHBIX 3aUHTEPECOBAHHBI
X JIAI /WK TIOIpas3iesieHuii op
TaHW3aLIN

MpaBHUJIbHOC UCIIOJIb30BAHUEC aJl
ropuTtMa BbIITOJIHCHUS ﬂeﬁCTBH
ﬁ, CaMOCTOATCIIbLHOCTb PCHICHU
A ITIOCTABJICHHBIX 3a1a4

IIKB-3.3x : [IpoBoanT aHaIMTH
YECKHE UCCIICTOBAaHNS B COOTBE
TCTBHH C COTIIACOBAaHHBIMH Tpe
OGoBaHUSIMH

Pe3ynbraThl 00y4eHuUs 0 TUCIUIIIMHE
Ko | Tu
I i
pe | pe Pesynbrar
3- | 3-
Ta | Ta
Y | ucronp30BaTh CTATHCTHYECKNE
Pl | Mme | u MaremMaTHyecKue METOABI ISt
2 HU | aHanM3a OONBOINX 0OHEMOB WH
e (dbopmarmu
Ha | B7@ACHHE COBPEMEHHBIMH MpOr
P PaMMHBIMU CPEACTBAMU AJIA 110
3 EH ncKa, 00pabOTKH 1 aHAIIN3a HEO
6xoauMoit mHpOpMAIIH
Ha | BAACHHE METONAMH KOTHECTB
P €HHOTO BBIPAXKEHUS B3aUMOCBS
4 EH 3eil IKOHOMHUYECKHUX MPOIIECCOB
U SIBIICHUH

JAEMOHCTpaIusa aACKBaTHBIX aHa
JUTHYECKUX METOJIOB MPHU pado
Te ¢ nHpOopManuei, mpaBUIbHO
€ MCITOJIb30BaHNE allTOPUTMa B
BITIOJTHEHHS JICCTBUM, CAMOCTO
STEILHOCTD PEIICHHS TOCTABIIC
HHBIX 33]1a4




Komnerennus IIKB-5 «CriocobeH mpuMeHsITh MaTeMaTHIECKHUE METO/Ibl aHATN3a

rio00abHOM OKOHOMMKH, MAKPO- 1 MUKPOSKOHOMUYCCKHUX MTPOUCCCOB U CUCTCM»

Ta6mmma 2.2 — Kpurepuu OlIeHKH WHIUKATOPOB JIOCTHKEHUS KOMITCTCHIIHH

PesynbraThl 00y4YeHuUs 10 AUCIMIUINHE
Kox u popmymuposka uuguxar | Ko | Tu Kpurepuu oneHuBaHus pe3ynbT
opa IOCTUXKEHUS KoMIeTeHuuu | A I aToB 00y4YeHus
pe | pe Pesynprar
3- | 3-
Ta | Ta
ITIKB-5.2x : [IpuMeHsieT u coBe IIPaBUIJILHOCTH OTBETOB Ha MOCT
3H | MeTonoB 00paboTKH, aHATH3A U
PIIEHCTBYET MaTeMaTHUECKUE Pa aBJICHHBIE BOIIPOCHI, IPaBHILHO
aH | cucTeMarn3anuy OOJbIINX 00
METOJIBI ¥ MOZIEHN aHanm3a Muk | 1 CTb ()OPMYITHPOBKU H aHAIN3A
ue | eMOB JaHHBIX
PO’KOHOMHYECKHX IPOLECCOB podIieM
U CUCTEM v HCTIOJB30BaTh CTATHCTUYECKHE | KOPPEKTHOCTH BEIOOpA HHCTPYM
P/l | Mme | u MaTemMaTHYECKHE METOMBI Ul | €HTOB PEIICHHMS 3a/1a4, BEIITOIH
2 HU | aHanm3a OONBIINX OOBEMOB WH | eHHE BCeX HEOOXOAMMEBIX pacye
e ¢dhopmarmu TOB

Tabnuia 3armoMHsAeTCs B COOTBETCTBUU ¢ pazjaesioM | PaGodeit mporpaMMbl JUCITUTIIMHBI

(Moyist).

3 IlepeyeHb OLIEHOYHBIX CPEICTB

Tabmuna 3 — [lepedeHb OIICHOYHBIX CPEICTB IO TUCIUTUTHHE (MOTYITIO)

HammeHOBaHME OLIEHOYHOTO CPEICTBA U TIP
KonTponupyemble nnanupyemble pe3 | KoHTponupyemble TeMbl 1 exctasennue ero 8 OC
YIBTaThl 00yYCeHUS HCIATIIIHEL TIpoMeKkyTOUHast aT
Texkylmuil KOHTPOJIb
TecTanus
Ounas popma 0OydeHUS
P11 3HanHue : MeTo/10B 00pabo | 1.1. MatemaTuueckue Mo
o 3ader B TUCbMEHHO
TKH, aHaJIu3a ¥ cuctemMar | menu B nudposoii skoHom | Jluckyccus it dopme
M3anun OOJBITNX 00BEMO | WKe P
B JIaHHBIX 1.2. CoBpeMeHHbIE TPOTP
3ader B TUCbMEHHO
aMMHEBIe cpefcTBa aHanu3 | Juckyccus o
it popme
a OOJBIINX JaHHBIX
1.3. MopaenupoBanue OWH 3ader B TUCbMEHHO
Huckyccust o
apHBIX JaHHBIX it popme
PJ12 Ywmenue : ucnojib3oBath ¢ | 1.1. MaTemaTtnyeckue Mo
o 3ader B TUCbMEHHO
TATUCTHYECKUE U MaTeMa | nmenu B nudposoii skoHom | Jluckyccus it dopme
THYECKHUE METOMBI [ aH | HWKe P
ami3a OOMBINX 06BEMOB | 1 3 N renypoparme Gui I —— 3aueT B MHCHbMEHHO
uHpopmanuu apHBIX JaHHBIX Y i hopme
1.4. MonenupoBaHue 1o
Aieap p Kontponpnas pador | 3ager B mUCEMEHHO
SITKOBBIX U CYCTHBIX TEPE o
a i hopme
MEHHBIX
1.5. Ananu3 naHenbHbIX 11 | PasHOoypoBHeBble 32 | 3aueT B MUCbMEHHO
AHHBIX Jla4d ¥ 33JaHHs it popme
P33 Hagrik : B1aneHue coBpe 1.2. CoBpeMeHHbIE MPOT
A 5 P p porp 3ader B MUCbMEHHO
MEHHBIMH [TPOrPAMMHBIM | aMMHBIC CpeacTBa aHanu3 | Jluckyccus it dopme
W CPEJICTBAMH JIJIs TOUCKA | a OOJIbIIKMX JTAHHBIX p




, 00pabOTKK 1 aHAII3a HE
o0xonuMoii nHdopmManum

1.4. MoaenupoBaHue mop
SIIKOBBIX U CUETHBIX TIEpe
MEHHBIX

Konrponbnas pabor
a

3ayer B MUCEMEHHO
it popme

1.5. Ananu3 maHeIbHBIX I
aHHBIX

Pa3zHoypoBHeBBIE 32
Jlau¥l U 3aJlaHus

3a4er B MUCEMEHHO
it popme

P14

Hasrbik : BIageHue MeTOI
aMM KOJIUYECTBECHHOI'O BEI
paxkeHHsI B3aUMOCBsI3el 3
KOHOMHYECKHX MPOIECCO
B U SIBIICHUI

1.4. MoaenupoBaHue mop
SIIKOBBIX U CUETHBIX TIEpe
MEHHBIX

Kontponbnas pabor
a

3a4er B MUCEMEHHO
it popme

1.5. Ananu3 maHeIbHBIX I
aHHBIX

Pa3zHoypoBHEBBIE 32
Jlau¥l U 3aJlaHus

3a4er B MUCEMEHHO
it popme

4 Onucanue npouexypbl OlleHUBAHUS

KagectBo chopMUpOBaHHOCTH KOMMETEHIMI Ha JAaHHOM JTale OICHHUBACTCS II0
pe3ysbTaTaM TEeKYIIMX W IMPOMEKYTOYHBIX aTTECTAIMi MPHU IMOMOIIM KOJIMYECTBEHHOH OIIEHKH,
BbIpaX€HHOU B Oayiax. MakcuManbHas cymma OajjioB 10 JuUCUUIUIMHE (Moaynto) paBHa 100

Oamnam.
O1eHOYHOE CPEACTBO
Bun yaebHoli gesTenbHOCTH Komrrpon OK3aMCHHAIL
Hucckyccust | pHasg pad | U3 noHHas pabo | Hroro
ora Ta
Jleknun 10 10
TIpakTr4ecKkue 3aHsThs 5 30 35
CamocrosiTenbHast paborta 35 35
IIpomexxyTo4Has arTecTanus 20 20
HUroro 15 30 35 20 100

CYMMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHaM y‘IC6HOI>i ACATCIIbBHOCTU B paMKax
JAUCHUIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHHU C TaﬁHHHeﬁ.

CymmMma Gamto
s Or1ieHKa 110 TPOMEX
YTOYHOH aTTecTaIu XapakTepucTHKa KauyecTBa C(hOPMUPOBAHHOCTH KOMITETEHIINHT
MO TUCIUILITA "
HE
CTyzeHT IeMOHCTPHpPYET CHOPMHUPOBAHHOCTH JUCIMILTHHAPHBIX KOMIICTECHIINH, 00Ha
PY’KHBaeT BCECTOPOHHEE, CHCTEMAaTHIECKOe U TITy00KOe 3HaHNe y4eOHOro MaTeprana
o191 510 100 «3a4TeHO» / , YCBOMJI OCHOBHYIO JIUTEPATypy M 3HAKOM C JOMOJHHUTEIBHOHN JINTEpaTypoii, pekoMe
«OTIINIHO» H/IOBaHHOU IPOTPaMMOi, yMeeT CBOOOIHO BBIMONHATE MPAKTUIECKHE 3aJaHUs, IIPeJ
YCMOTpEHHBIE TPOrpaMMOi, CBOOOIHO ONEpUPYET NPHOOPETCHHBIMU 3HAHUSMH, yMe
HUSIMH, IPUMEHSIET HX B CUTYALMSIX MOBBIIICHHON CIIOXKHOCTH.
CTyzieHT IeMOHCTPUpPYET CPOPMHUPOBAHHOCTD JUCIUILTHHAPHBIX KOMIIETEHIUN: OCHO
ot 76 110 90 «3a4TeHO» / BHBIC 3HaHUS, YMEHUSI OCBOCHBI, HO JIOIyCKAIOTCSl HE3HAUUTEIbHBIC OIIHOKH, HETOYH
«XOPOIIO» OCTH, 3aTPYAHECHUS P aHATUTHYECKUX OTIepalusiX, IepeHoce 3HAHUH U yMEHU Ha H
OBbI€, HECTAHIAPTHBIE CUTYAIHN.
CTyzeHT AeMOHCTPHUPYeT ChOPMHUPOBAHHOCTH TUCIUIUIMHAPHBIX KOMIIETEHIIHI: B X0
«3a4TeHo» / JIe KOHTPOJIBHBIX MEPOIIPUATHI JOMYCKAIOTCS 3HAYNTENBHBIE OIIUOKH, TPOSIBISIETCS O
ot 61 10 75 «yIIOBJIETBOPUTENb | TCYTCTBHE OTAENBHBIX 3HAHUI, YMEHHMI, HABBIKOB 110 HEKOTOPBIM JUCIUILIMHAPHBIM K
HO» OMIIETEHIIMSM, CTY/ICHT UCIIBITHIBACT 3HAUNTENIbHbIC 3aTPYIHEHUS TIPH OIIEPUPOBaHH
Y 3HAHWSIMH M YMEHHSIMH [P X NEPEHOCEe Ha HOBBIE CHTYAIIHH.
«He 3a9TCHO» / Vet JICHTA HE C(l)O MHUPOBAHbI JUCIHUIIIIMHAPHBIC KOMIICTCHIINH, ITPOSABIACTCA HEAOC
ot 41 1o 60 «HEYOBJIETBOPUTE Y OpMHpOBA) P - 1P
TaTOYHOCTH 3HAHUM, YMEHUHU, HABBIKOB.
JIBHO»
«HE 3aUTCHO» /
JlucuuiHapHbIe KOMITETEHIINN He c(OPMHUPOBaHEL. [IposiBIseTcs MOTHOE MITH IpaKk
ot 0 1o 40 «HEYJOBJIETBOPHUTE o .
bHOY THYECKH MTOJTHOE OTCYTCTBHE 3HAHHH, YMEHUI!, HABBIKOB.




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 Juckyccus

Tema 1

1. ITonsTHe ungppoBasi 3IKOHOMHUKA.

2. B3auMocCBsI3b CI0KHOCTH U TOYHOCTH CUCTEMBI

3. KittoueBsie po0sieMbl pa3paboTKH CTATUCTHYECKUX MOJIENIeH

4. OCHOBHBIE CEMENCTBA METOI0B, 00IaJal0IMMHU HanOOoIbIIEH TOUHOCTBIO POTHO3A.

5. BO3MOXHOCTH IIPOTHO3UPOBAHUS U3MEHEHHUI B OKOHOMHUKE, IIPOUCXOSIIHMX B IIPOLIECCEe
nudpoBU3aIum.

Tema 2

1. IIporpaMMmHBbI€ cpesicTBa aHAJIN3a OOJIBLIMX JAHHBIX, UX IPEUMYLIECTBA U HEAOCTATKH.

2. IlpeumymiectBa pabora ¢ JaHHbIME B iporpamme R-Studio.

3. Bo3MOXHOCTH TIpE/ICTaBICHUST JaHHBIX B iporpamme R-Studio.

4. Bo3aMoxHOCTH rpaduyeckoro npezcrapieHus nadopmaruu B mporpamme R-Studio.

Tema 3

1. IlonsiTHEe OMHAPHBIX JAHHBIX, IPUMEPBI.

2. CyTb JIMHEHHOTO IMCKPUMUHAHTHOI'O aHAJIN3A.

3. Kinaccuueckue Mozaeny OMHapHBIX JaHHBIX

4. AIropuT™ MOMCKA JIOTHYECKUX 3aKOHOMEPHOCTEH.

5. AnropuTMbl BbIJIENIEHUS aCCOLMATUBHBIX IPAaBUII

Kpamkue memoouueckue ykasanus

Jlnst mydinei moAroToBKU K JUCKYCCHM, OCBOEHHS MaTepuana U CUCTEMAaTU3aluy 3HaHUH
N0 JHUCHUIUIMHE HEOoOXoauMo pa3o0parh Martepuainbsl JeKnuid 1o Teme. Bo  Bpems
CaMOCTOSITENIbHOW MPOpabOTKM JIEKIMOHHOIO MaTepuajia 0co00e BHUMAHHUE CIEIYyeT YJIeNATh
BO3HUKIIIMM BOIIPOCAM, HEMIOHSATHBIM TEPMHHAM, CIIOPHBIM TOYKAM 3PEHHSL.

Llkana oyenxu

OrneHka Bamsr Omnucanne
BBICTABISICTCSI CTYICHTY, €CIIM OH YETKO MPECTaBIsLI CBOIO MO3UIHIO, ApTYMEHTHPOBAI TOUKY
5 5 3peHusl, OLIEHUBA apIYMEHTBI IPYTHX CTYACHTOB, MOATBEPIKAas 3HAHHE MaTepHaia, yMEHUE UC
MOJb30BaTh HOPMATHBHEIC JOKYMEHTHI JIJIs IOATBEPIKICHNUS IPABUIIBHOCTH COOCTBEHHOM MO3U
1uH;
€CITH CTYJICHT MPECTABIISI CBOO MO3MIIMIO, HO HE YETKO apryMEHTHUPOBAJ TOUYKY 3PECHHUSI, IOJT
4 3-4 BEpIK/asi 3HAHKE MaTeprasa, yMEHHE UCIIOIb30BaTh HOPMATHBHBIE TOKYMEHTBI IS TIOITBEPIK
€HHUSI MPABIIBHOCTH COOCTBEHHOM MO3HUIINH,
3 1-2 €CJIM CTYJIeHT HEeJIOCTATOYHO Y€TKO M apIyMEHTHPOBAHO IPECTABIISLI CBOIO MMO3UIIHIO;
2 0 €CJTU CTYJICHT HE MPUHUMAJ YYaCTHs B TUCKYCCHH.

5.2 Ilpumepsl 3a1aHUH /151 BHINOJHEHUS KOHTPOJIbHBIX padoT

[IpuBeneHs! naHHBIE 8 MOPSIKOBBIX IOKa3aTeled OLIEHKH YAOBJIETBOPECHHOCTH IEPCOHANA MPEANPHITUSA
(500 nabmroneHuit).

3anmanue: IIpoBecTn mommIaroBelf perpeccuoHHbld aHanmu3. [loctpouts pacmpenenerue Ilyaccona,
OTpHIIATeIbHOE OMHOMHAJBbHOE pacHpeieleHHe. TPOBECTH TECT Ha aJeKBAaTHOCTh MOJETECH.  OIIEHUTH
CTaTUCTHYECKYIO 3HAYMMOCTh OJJHOPOJAHOCTH OIIMOOK JIBYX PErpeCCHOHHBIX MOAeTIeH

Kpamxue memoouueckue ykazanus

[Ipn moarotoBke K KOHTPOJIbHOM paboTe oco0oe BHHMaHUE HEOOXOAUMO OOpaTUTh Ha
CoJiep’)KaHWEe OCHOBHBIX TOJIOKEHHH W BBIBOJOB, OOBSCHEHHE SBIIEHUN U (DAKTOB, YysSCHEHUE
IIPAKTUYECKOIO TPUJIOKEHHUS PAcCMATPUBAEMBIX TEOPETHUYECKUX BOIPOcoB no TeMe 4. B
IpoLecce ITO paboThI CTYEHT JOJIKEH CTPEMUTHCS MOHATH U 3aIIOMHUTH OCHOBHBIE TIOJIO’KEHUS
paccMaTpUBAaEMOro Marepuaina, MpUMEphl, TMOSICHAIOIIME €ro, a Takke pa3o0paThCcs B
WJUTFOCTPATUBHOM MaTepHale.

Illxana oyenku
I OmueHka | Bamel I Omnncanne




BBICTABIISICTCS CTYCHTY, €CJIM OH BBINOJIHMII 0€3 CYIIECTBEHHBIX OLIMOOK BCE 3aJJaHUSI U OTBET
5 25-30 W1 Ha BCE MTOCTaBJICHHBIE BOIIPOCHI, HOATBEPKAasl 3HAHUE MaTepHala, yMEHHE UCIIOIb30BaTh HO
pMaTUBHbIE JOKYMEHTHI JUIS IOATBEPKICHNS IPABUIBHOCTH COOCTBEHHOHN MO3UIINN;
BBICTABIISICTCS CTYJICHTY, €CJIH BBIITOJIHIIT O€3 CYIIECTBCHHBIX OMMMOOK OOJBIIE TOJIOBHHEI 33713
4 1524 HUI 1 OTBETHIT Ha OOJIBIIMHCTBO MOCTABJICHHBIX BOMIPOCHI, YETKO MPEICTABIISIT CBOO TO3HITHIO,
a MOATBEPIKIas 3HAaHWE MaTepHalia, yMEHHE UCIIO0JIb30BaTh HOPMATHUBHBIE JOKYMEHTHI JIJIsl IIOATB
CPIKJICHHS IPABIIIBHOCTH COOCTBCHHOU TTO3UIIHN;

BBICTABIISICTCS CTYZICHTY, €CJIH BHIITOJHUI O€3 CYLIECTBEHHBIX OIIMOOK MEHbIIE MOJOBUHEI 331
HU, OTBETUJI HAa HEKOTOPHIE ITOCTaBICHHBIE BOIIPOCHI, IOATBEPIKAasl 3HAHUE MaTepHana, YMEHH

3 6-14 .
€ MCIOJIb30BaTh HOPMATHBHBIE TOKYMEHTHI AJIS TOATBEPIKICHNUS IPAaBUIBHOCTH COOCTBEHHOH 11
O3WIINH,

2 1.5 BBICTABIISICTCS CTYJICHTY, €CJIH OH JIOIYCTHJI ONTHOKH MIPU OTBETaX Ha OONBIIMHCTBO U3 IOCTABI

CHHBIX B 3a/1a4€ BOIIPOCOB.

5.3 BapuaHTbl HHAMBUAYAJbHbBIX JOMAIIHUX 32JaHUI

[IpuBoxsarcs rpaduku n3MEeHEHNT 00bEMOB HHBECTHINH 1 MPpHUObLTH 32 10 JIeT o TpeM NMpeInpusTHIM.

3amanme: I[lpoBecTm pas3menbHOE OICHUBaHWE ypaBHEHHWH perpeccuu. [locTpomTh Mopenn ¢
(MKCHPOBaHHBIMH ¥ CIydalHBIMH 3¢ dexramu. ONEHNTh KauyecTBO MOJEINEH, CPaBHUTh pe3ynbTarsl. [IpuMeHUTH
KpUTEpUl OLICHKU XaycMaHa.

Kpamkue memoouueckue ykazanus

[Ipy BBIIONIHEHUM WHAWMBUIYAJBHOTO JIOMAalIHEro 3afaHusi o0co0oe BHHUMaHHUE
HE0OXOMMO 0OPAaTUTh HA COACPIKAHUE OCHOBHBIX ITOJIOKEHUH U BBIBOJIOB, OOBSICHEHUE SBJICHUI
1 (aKToOB, YACHEHUE MPAKTUYCCKOTO MPHIIOKEHUS pACCMATPUBAEMBIX TCOPETHUECKUX BOIIPOCOB
M0 COOTBETCTBYIOLIEH Teme. B mporiecce 3Toil paboOThl CTYACHT JOMKEH CTPEMHUTHCS MOHATH U
3alIOMHHUTH OCHOBHBIE MMOJI0KEHUS PACCMATPUBAEMOI0 MAaTEpHAIIa, TPUMEPHI, MOSICHAIOLIUE €TI0, a
TaK)Ke pa3o0paThCsl B MIUTFOCTPATHBHOM MaTepHalie.

IlIxana oyenku

OmueHka Banmsr Onucanue
BBICTABJISICTCS CTY/ICHTY, €CIIH OH BBITIOJIHII €3 CYIIECTBEHHBIX OUINOOK BCE 3a/IaHMsl H OTBET
5 30-35 WJI HA BCE MTOCTaBJICHHBIE BOIIPOCH!, TOJATBEP)KAAsl 3HAHHE MaTepHaia, yMCHHE UCIIONIb30BaTh HO

pMaTUBHBIC JOKYMEHTHI JUIS TIOATBEPKIICHUS PABHIBHOCTH COOCTBEHHOM MO3UIINH;
BBICTABIISICTCS CTYJCHTY, €CIIH BBIITOIHII O€3 CYIIECTBEHHBIX OIIMOOK OOJbIIe IOJIOBHHEI 3312
HUI 1 OTBETHJI Ha OOJIBIIMHCTBO MOCTABJICHHBIX BOIIPOCHI, YETKO MPEICTABIISIT CBOO TIO3UIIHIO,
MOATBEPIKAAsl 3HAHKWE MaTepHajia, YMCHHE UCIIOIb30BaTh HOPMATHBHBIE TOKYMEHTHI 7SI TOATB
CPIXKICHNS IPABMIIBHOCTH COOCTBEHHOW MO3HUIIHH;

BBICTABIISICTCS CTYZICHTY, €CIIM BBITOJIHUI 0€3 CYIICCTBEHHBIX OIMHOOK MEHBIIIE TTOJOBUHEI 33]1a
HUH, OTBETHJI HA HEKOTOPBIE IOCTABJIEHHBIE BOIIPOCHL, OJATBEPK/1asi 3HAHUE MaTeprana, yMEH!
€ MCIOJIh30BaTh HOPMATHBHBIE TOKYMEHTHI JJISl TTOITBEPKICHHUS TIPAaBHIIBHOCTH COOCTBEHHOH T
O3HIINH,

BBICTABIISIETCS CTYZICHTY, €CJIM OH JOIYCTHJI OLTHOKH ITPH OTBETAX Ha BCE U3 MOCTABJICHHBIX B 3
ajiaue BOIPOCOB.

4 20-29

3 13-19

2 7-12

5.4 IlpumepHoe 3a1aHue 1J1s1 3a4eTa

Jlnst uccnenoBaHusl HEOOXOIMMO 3apaHee coOpaTh CTaTUCTUYECKUE AaHHbIE (TaHEIbHOTO
THUIIA).

3amanue: Mojens perpeccud ¢ JAETEPMUHUPOBAHHBIM HHAMBHUIYANbHBIM 3P (HEKTOM.
Mopnenbs perpeccur co CIy4aHbIM HHIUBUAYaIbHBIM 3(pdexTtom. CpaBHUTH NOTyYEHHbBIE
MOJIETIH.

Kpamkue memoouueckue ykaszanus

[Ipu mOArOTOBKE M BBHIMOJHEHUM 3aJlaHHs JUId 3adeTa 0coboe BHMMaHUE HEOOXOIMMO
o0paTUTh Ha Co/IepKaHHE OCHOBHBIX MOJOXKEHUI U BBIBOJOB, OObSICHEHUE SIBIICHUI U (aKTOB,
YSICHEHME MPAKTUYECKOTO NPUIIOKEHUS pPAacCMaTpUBAEMbIX TEOPETHUECKUX BOIPOCOB IIO
COOTBETCTBYIOIICH Teme. B mporecce 3Toit pabOThl CTYIEHT JOJKEH CTPEMUTHCS TMOHATHh U
3allOMHUTBH OCHOBHBIE ITOJIOKEHMSI PACCMAaTPUBAEMOI0 MaTepuaa, IPUMEpHI, MOSICHSIOLIUE €T0, a
TaK)Ke pa300paTbCs B WIUTIOCTPATUBHOM MaTepuale.

IIpu odopmieHun MaHHOTO 33JaHUS HEOOXOAWMO HCIIOJIb30BaTh TEOPETUUYECKUNA
MaTepual, JeJaTh CChUIKM Ha COOTBETCTBYIOIIME TEOPEMBI, CBOMCTBA, GopMybl U Ap. Pemenue
BBITOJIHSETCS MOIPOOHO U JIOJKHO COJIEpKaTh HE0OXOAUMBIE TTOSICHUTEIbHBIE CCHIIKH.



IlIxana oyenku

OreHka Bamel Onucanue
BBICTABIISICTCS CTYJICHTY, €CJIM OH BBITIOJHII 0€3 CYIICCTBCHHBIX OIMUOOK BCE 3aJIaHUS i OTBET
5 16-20 WJI Ha BCE MOCTaBJICHHBIE BOIIPOCHL, TOATBEPK/1asi 3HaHUE MaTepuaa, yMeHHE UCIOIb30BaTh HO

PMATUBHBIC JOKYMCHTBI AJI NOATBEPKACHUS NPABUIIBHOCTU COOCTBEHHOM TO3UIIUH,

BBICTABJIACTCA CTYACHTY, €CJIU BBIITOJIHUII 0e3 CYHIECTBCHHBIX OIIHOOK OOJIbIIIE TTOJOBUHBI 3axa
HUW U OTBETHII Ha OOJIBIIMHCTBO IMOCTaBICHHBIX BOIIPOCHI, YETKO NPEACTABIIAI CBOIO IO3ULIUIO,
TMOATBEPIKAasd 3HAHUE MaT€pUuaia, YMECHHUE UCII0JIb30BAaTh HOPMATUBHBIC NOKYMEHTLI AJI IIOATB
CPpKACHUS IPABUJIBHOCTHU COOCTBEHHOU TIO3UIIUH,

4 11-15

BBICTABIISICTCS CTYJICHTY, €CIIH BHIITOJHIII O€3 CYIICCTBCHHBIX OIMUOOK MEHBIIIE TTOJOBUHEI 33]1a
HU, OTBETUJI HAa HEKOTOPHIE ITOCTaBICHHBIE BOIIPOCHI, OATBEPIKAasl 3HAHUE MaTepHana, YMEHH
€ MCIO0JIb30BaTh HOPMATHBHBIE TOKYMEHTHI AJIS TOATBEPIKICHUS IPABUIBHOCTH COOCTBEHHOH 11
O3HIINH,

3 6-10

BBICTaBJISICTCA CTYACHTY, €CJIK OH JOIIYCTHUJI OIINOKHU IIpHU OTBETAX Ha BCC U3 MMOCTABJICHHLIX B 3
azgaqye BOIIPOCOB.




Tabnuua Kknro4ven K Bonpocam

bann 3a yactuuHo bann 3a
Ne MpaBunbHbI oTBeT bann 3a NpaBu/bHLIA  NPaBW/bHbLIA  HenpaBU/IbHbIN

1(3a2-3
2 ab,rAa 2 NpaBUAbHbIX) 0

1 (HenonHbIN

3 Pa3BepHyTbIN OTBET 2 oTBer) 0
1(1-2

4 1-6,2-a, 3-8 2 NpaBU/bHbIX) 0

5 6 1 - 0
1(3a2-3

6 ab,rna 2 NpaBUbHbIX) 0

7 6 1 - 0
1(3a2-3

8 a6, 2 NpaBUbHbIX) 0



bann 3a yacTU4HO bann 3a
Ne MpaBunbHbIN oTBET bann 3a NpaBu/bHLIA  NPaBW/IbHLIKA  HENpPaBUJ/IbHbIN

9 6 1 - 0
1(1-2

10 1-6, 2-8, 3-a 2 NpaBU/bHbIX) 0
1(3a2-3

11 a,6,1, 4 2 NpaBU/bHbIX) 0

12 6 1 - 0

1 (HenonHbIN

13 PasBepHyTbIl OTBET 2 oTBer) 0
1(3a2-3

14 a,6,1, 4 2 NpaBUbHbIX) 0

15 a 1 - 0
1(3a2-3

16 a,6,1, 4 2 NpaBU/bHbIX) 0



bann 3a yacTU4HO bann 3a
Ne MpaBunbHbIN oTBET bann 3a NpaBu/bHLIA  NPaBW/IbHLIKA  HENpPaBUJ/IbHbIN

1 (HenonHbIN

17 Pa3BepHyTbIM OTBET 2 oTBET) 0

18 6 1 - 0
1(1-2

19 1-6, 2-8, 3-a 2 NpaBU/bHbIX) 0
1(3a2-3

20 a,6,1, 4 2 NpaBU/bHbIX) 0

21 a 1 - 0

22 6 1 - 0
1(3a2

23 a,8, 4 2 NpaBUbHbIX) 0

1 (HenonHbIN
24 Pa3BepHyTbIi oTBET 2 oTBer) 0

25 6 1 - 0



bann 3a yacTU4HO bann 3a
Ne MpaBunbHbIN oTBET bann 3a NpaBu/bHLIA  NPaBW/IbHLIKA  HENpPaBUJ/IbHbIN

1(1-2

26 1-6, 2-3, 3-8 2 NpaBU/bHbIX) 0
1(3a2-3

27 a,6,1, 4 2 NpaBUAbHbIX) 0
1(3a2-3

28 a,6,8,4 2 NpaBU/bHbIX) 0

29 6 1 - 0

1 (HenonHbIN

30 Pa3BepHyTbIN OTBET 2 oTBeT) 0
1(1-2

31 1-6, 2-a, 3-8 2 NpaBUbHbIX) 0
1(3a2-3

32 a,6,1, 1 2 NpaBU/bHbIX) 0

336 1 - 0



bann 3a yacTU4HO bann 3a
Ne MpaBunbHbIN oTBET bann 3a NpaBu/bHLIA  NPaBW/IbHLIKA  HENpPaBUJ/IbHbIN

1(3a2-3
34 a3,6,1,1 2 NpaBU/bHbIX) 0

356 1 - 0

1 (HenonHbIN

36 Pa3BepHyTbIN OTBET 2 oTBeT) 0
1(3a2-3

37 a,6,1, 4 2 NpaBU/bHbIX) 0
1(1-2

38 1-6, 2-a, 3-8 2 NpaBUbHbIX) 0

39 6 1 - 0
1(3a2-3

40 a,6, 1,4 2 NpaBU/bHbIX) 0

41 a 1 - 0



Ne MpaBuabHbIN oTBET Bann 3a NpaBUNbHbIK

42

43

44

45

46

47

48

49

a, 6,14

Pa3BepHyTbiit OTBET 2

1-6, 2-8, 3-a

a,6,rn4

Pa3BepHyTbIN OTBET 2

1-6, 2-a, 3-8

bann 3a YacTMYHO
nNpaBwU/bHbIM

1(3a2-3
npaBubHbIX)

1 (HenonHbIN
oTBer)

1(1-2
npaBu/bHbIX)

1(3a2-3
NpaBUbHbIX)

1 (HenonHbIN
oTBer)

1(1-2
NpaBU/bHbIX)

bann 3a

HenpaBWU/bHbIM



bann 3a yacTU4HO bann 3a
Ne MpaBunbHbIN oTBET bann 3a NpaBu/bHLIA  NPaBW/IbHLIKA  HENpPaBUJ/IbHbIN

1(3a2-3
50 a,6,1, 4 2 NpaBU/bHbIX) 0
51 6 1 - 0
1(3a2-3
52 a,6,8, 4 2 NpaBU/bHbIX) 0

1 (HenonHbIN

53 Pa3BepHyTbIN OTBET 2 oTBer) 0

54 6 1 - 0
1(1-2

55 1-6, 2-B, 3-a 2 NpaBUbHbIX) 0
1(3a2-3

56 a,6,8, 4 2 NpaBU/bHbIX) 0

57 6 1 - 0



bann 3a yacTU4HO bann 3a
Ne MpaBunbHbIN oTBET bann 3a NpaBu/bHLIA  NPaBW/IbHLIKA  HENpPaBUJ/IbHbIN

1 (HenonHbIN

58 Pa3BepHyTbIN OTBET 2 oTBer) 0
1(1-2

59 1-6, 2-8, 3-a 2 NpaBUAbHbIX) 0
1(3a2-3

60 a, 6,1, 4 2 NpaBU/bHbIX) 0

61 6 1 - 0
1(3a2-3

62 a,6,1, 1 2 NpaBUbHbIX) 0

1 (HenonHbIN

63 Pa3BepHyTbIN OTBET 2 oTBeT) 0
1(1-2
64 1-6, 2-8, 3-a 2 NpaBU/bHbIX) 0

65 6 1 - 0



bann 3a yacTU4HO bann 3a
Ne MpaBunbHbIN oTBET bann 3a NpaBu/bHLIA  NPaBW/IbHLIKA  HENpPaBUJ/IbHbIN

1(3a2-3
66 a,6,1, 4 2 NpaBU/bHbIX) 0

67 6 1 - 0

1 (HenonHbIN

68 Pa3BepHyTbIN OTBET 2 oTBeT) 0
1(1-2

69 1-6, 2-8, 3-a 2 NpaBU/bHbIX) 0
1(3a2-3

70 a,6,1, 4 2 NpaBUbHbIX) 0

71 6 1 - 0
1(3a2-3

72 a,6,8, 4 2 NpaBU/bHbIX) 0

1 (HenonHbIN
73 Pas3BepHyTbIii oTBET 2 oTBer) 0



bann 3a yacTU4HO bann 3a
Ne MpaBunbHbIN oTBET bann 3a NpaBu/bHLIA  NPaBW/IbHLIKA  HENpPaBUJ/IbHbIN

1(1-2
74 1-6,2-8, 3-a 2 NpaBU/bHbIX) 0
75 6 1 - 0
1(3a2-3
76 a,6,8, 4 2 NpaBU/bHbIX) 0
77 6 1 - 0

1 (HenonHbIN

78 Pas3BepHyTbIN OTBET 2 oTBET) 0
1(1-2

79 1-6, 2-B, 3-a 2 NpaBUbHbIX) 0
1(3a2-3

80 a,6,8, 4 2 NpaBU/bHbIX) 0

Kenc 1: [NporHosmpoBaHue cnpoca Ha yCIyru KapLuepuHra

PeweHue:

MoproToBKa gaHHbIX:



Co3paHune BpeMeHHbIX MPU3HAKOB (Yac, AeHb Heaenun, npasgHuKn)
KoanpoBaHue kaTeropuasibHbIX MEPEMEHHbIX (PalioHbI)

Hopmanusaums Ynuc/ieHHbIX NPU3HaKoB
Bbi6op Mogenu:

Vicnonb3oBaHMe [yacCOHOBCKOW perpeccum gnst CHeTHbIX AaHHbIX

AnbTepHaTuBa: OTpULLATENIbHOE BUHOMMANBHOE NPY CBEPXAUCTEPCUM

Kog B R:

library(glmnet)

model poisson <- glm(trips ~ hour + weekday + weather + district,
family = poisson(), data = train data)

# IMpoBepka CBEPXOUCIEPCUN

dispersion <- sum(residuals(model poisson, type = "pearson")"2) /

df.residual (model poisson)
if (dispersion > 1.5) {
library (MASS)
model nb <- glm.nb(trips ~ hour + weekday + weather + district, data = train data)

}

Banupauus:

RMSE Ha TecToBOW BbibopKe: 12.3 noe3aku/4yac
MAE: 8.7 noe3gku/4ac

Kenc 2: AHanm3 LeHoBon 3rnacTU4YHOCTU B e-commerce

PeweHune:
[aHHble:

KoHTposnbHas rpynna: 5000 nokynaTtenen, cpegHuin yek 3000 py6., koHBepcus 2.5%
TecToBas rpynna: 5000 nokynaTenei, LeHbl +10%, cpegHnin yek 3180 pyb6., koHBepcus 2.1%

PacyeT 3nnacTUYHOCTU:

Python

# lVI3MeHeHUEe KOJIMUeCTBa

Q change = (2.1 - 2.5) / 2.5 * 100 # -16%
# VIBMeHeHMe LeHEH

P change = 10 # +10%

# DJIacCTMYHOCTDL

elasticity = Q change / P change # -1.6

UHTepnpeTayus:
3NaCTUYHOCTb = -1.6 (31aCTUYHBIN CNPOC)
Mpw pocTe LeHbl Ha 1% cnpoc nagaeT Ha 1.6%

PeKomeHgauMﬂ:CHmmeHmeueHuyBeanMTBupyqu



Keinc 3: BbisBneHne aHomManmn B oUHAHCOBLIX TpaH3aKLMAX

PelweHue:
Feature Engineering:

YacToTa TpaH3aKUMin KnmeHTa
OTK/IOHEHME OT CpeHero Yyeka

Bpemsi cyTok 1 reorpacdus

Mogenb Isolation Forest:

Python

from sklearn.ensemble import IsolationForest
import pandas as pd

# [omnroToOBKa INPU3HAKOB
features = ['amount', 'frequency', 'time deviation', 'location risk']
X = transactions[features]

# OByueHue Momesu
iso forest = IsolationForest (contamination=0.001, random state=42)
transactions['anomaly'] = iso forest.fit predict (X)

# AHaiM3 pes3yJbTaToB
anomalies = transactions[transactions['anomaly'] == -1]
print (f"O6HapyxeHo {len(anomalies)} aHOMAaJIBHEIX TpaH3akUMi")

Banupauus:
Precision: 0.85 (85% BbIAB/IEHHbIX J€NCTBUTENbHO MOLIEHHUYECKME)

Recall: 0.72 (HaligeHo 72% Bcex MOLIEHHWUYECKMX)

Kenc 4. OnTtnuMmmnsaymsa accopTMMeEHTa B puteunne

PeweHue:

MoaroroBKa TpaH3aKLMOHHBIX AAHHbIX:

library(arules)
# I[peobpaszoBaHMe B TpaH3aKLUUN
trans <- as(sales data, "transactions")

Mouck accounaTUBHBbIX NpPaBUI:

rules <- apriori (trans,

parameter = list (support = 0.01, confidence = 0.5, minlen = 2))
# Ton npaBms mo lift
top rules <- sort(rules, by = "lift", decreasing = TRUE) [1:20]

PesynbTaThbl:



Mpasuno: {Monoko} » {Xneb}, nogaepxxka 3%, yBepeHHOCTb 65%, lift 2.1

PeKOMeHﬂauMHZpa3MemaTbTOBapblpﬂAOM,CO3HaTbﬂpOMO{Bﬂ3KM

Kenc 5: NporHosmpoBaHue OTTOKa KNMEHTOB TeNnekoM-onepaTopa
PeweHune:

CprKTypaﬂaHeﬂbeD(AaHHMX:

KnneHT ID X Mecsiy,

MepemeHHble: Tapud, Tpaduk, )anobbl, NnaTexmu

Mogpenb ¢ hukcupoBaHHbiMU 3cbhpekTamm:

library (plm)
panel data <- pdata.frame (customer data, index = c("customer id", "month"))

# Momenpb joruT Cc FE

model fe <- pglm(churn ~ usage + complaints + payment delay + tariff,
data = panel data,
family = binomial (),
model = "within")

# TecT XaycMmaHa

model re <- pglm(churn ~ usage + complaints + payment delay + tariff,
data = panel data,
family = binomial (),
model = "random")

phtest (model fe, model re) # p-value < 0.05, BuoOupaem FE

Pe3synbTaTbl:
AUC-ROC: 0.82
KntoueBble dakTopbl: xanobbl (OR=3.2), 3agepxkun nnatexen (OR=2.8)

PeKOMeHﬂauMﬂlﬂpoaKTMBHaﬂpa6OTaCKﬂMeHTaMMC)Kaﬂ06aMM
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