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1. HEJIX OCBOEHUA JUCHUATIITUHBI

1.1 |pa3BuTHE 3HaHWH W TPAKTHUECKUX HABHIKOB aHAINW3a CTATHCTUYECKUX JaHHBIX C HCIOJNB30BAaHUEM alTOPUTMOB,
CO3JIaHHBIX Ha s13bIKe Python.

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUA JUCHUATIITNHBI

IIK-1: Cnocoden pa3pabaTbiBaTh U PeaIM30BHIBATH B BH/€ NPOrpaMMHOI0 MOIYJS AJIFTOPUTM pelIeHUs] MOCTABJEHHOMH
TeopeTHYeCKON NJIH NPUKIATHON 321241

IIK-6: CnocoGeH ocylecTBJIAThL MOMCK CTATHCTHYeCKOil MHpoOpManuu, ee MePBHYHYI0 00paloTKY M MOATOTOBKY JIsl
TPOBe/IeHNsI AHAJIMTHYECKUX HCCIIeIOBAaHU, B TOM YHCJIe C HCMO0JIb30BAHMEM TE€XHOIOIHii 60 IBIINX JAHHBIX

B pe3yabTare OCBOCHUS TUCHUILINHDBI oﬁytlamumﬁc;l JOJIZKCH

3HaThb:

METOABI CTAaTUCTUYECKOTO aHalTN3a JaHHBIX (COOTHeceHO ¢ nHankaropom I1K-1.1)
METO/IbI MOMCKA M TIEPBUYHOM 00pabOTKK CTaTUCTUUSCKOM HHPOpMaIU (COOTHeCeHO ¢ nHankaropom I1K-6.1)

YMeThb:

pazpabarbIBaTh U PEATM30BLIBATH AITOPUTMBI PeIIeHHs 3a/1a4 (COOTHeceHo ¢ uHaukaropom I1K-1.2)
HPOBOANTD aHATUTHYECKHUE UCCIIEA0BAHMS C MCIOJIB30BAHUEM TEXHOJIOTUH OOIBIINX JJAHHBIX (COOTHECEHO ¢ uHaukaropoM I1K-6.2)

Bnagern:

HAaBBIKAMH pealr3alii alfOPUTMOB 3a/1a4 CTaTHCTHYECKOro aHanu3a B Python (cootHeceno ¢ unaukaropom I1K-1.3)
HaBbIKaMHM IIOMCKa, O6pa6OTKI/I " a”Halin3a CTATUCTHUYCCKHUX JAaHHBIX C HCIIOJIB30BaHUEM TEXHOJIOTHI 6OJ'IBIHI/IX JAHHBIX B Python
(cootneceno ¢ nagukaropom I1K-6.3)

3. CTPYKTYPA U COAEP KAHUE JTUCHUIIJINHBI

Paznen 1. MeToabl 4 a1ropuTMbl AHATUTHKH CTATHCTHYECKHUX JTAHHBIX

Ne HaumeHnoBaHue TeMbl / Bua 3ansitus Cemecrp Yacos Kowneren- Jlutepatypa
/ Kype M
Tema 1.
MerToapl HayYHBIX W HPHUKIAIHBIX UCCICIOBAHHN B aHAIH3C JAHHBIX.
11 MeToabl M TPUEMBl  DKOHOMHYECKOTO  aHanmu3a.  JIuHelHbIe 5 2 |mK-LTK-6 | 21,122,123
mporpaMMmbl.  VIHCTpyMEHTBl  aHaIW3a JaHHBIX W TPUKIIQIHOE
nporpaMmHOe  oOecrieueHre. Pa3BETBIIONIMECS]  BBIYHCIUTEIbHBIC
nporiecchl. / JIek /
Tewma 2.
Maremarndeckuii ammapar (refresher). Bemernne B mMomyns NumPy.
OcHoBbl paboTel ¢ Pandas. Pa3BenbiBaTenbHBI aHANM3 JaHHBIX.
12 Crioco0bl 00pabOTKH 3KOHOMHUYECKOH MH(OPMAIUK B SKOHOMHUYECKOM 5 2 |l nKe6 | 21,0122, 123

aHamm3e  cpenctBamu  Python.  Opranuzamust  1ukiioB.  OCHOBBI
MAaIIMHHOTO  OOYYeHWs] B  CTAaTUCTHYECKOM  aHAIW3€  JIaHHBIX.
OpraHu3anus [UKJIOB.

/ Jlex /

Tema 3.

Pabora ¢ TexcroBeIMH maHHBIMH. COOp JHaHHBIX M3 OTKPBITBIX
ucrtouHukoB. I[IpenBaputenbHas 00pabOTKa TEKCTOBBIX  JaHHBIX.
1.3 | OnHOMepHBbIE MacCHBBI. TEXHOJOTMH MCIIOJIb30BaHUS CTAaTHUCTHYECKHUX 5 2 IIK-1, IIK-6 JI2.1,J12.2, JI2.3
JIaHHbIX WHTepHeTa Bemed. OpgHomepHble MaccuBbl. (OCHOBHBIE
NOPUHIUIBI  OpTaHM3allMd  PAclpeleNieHHBIX CHCTeM  00paboTKH
nHpopmarmu. J[BymepHbie MacCUBBI ¥ QyHKIMH. / JIek /

JlaboparopHoe 3ananue 1.

MeTo/p! HayYHBIX W IPUKIIAIHBIX UCCIECIOBAaHIN B aHATIM3€E JAHHBIX.
JlaboparopHoe 3ananue 2.

Meroapl W TpUEMBl  SKOHOMHYECKOTO  aHaium3a.  JIuHeitHbIe

MPOTPAMMBEI.
JlaboparopHoe 3ananue 3.
1.4 |VHCTpyMEHTHl aHaluM3a JaHHBIX W MPHUKIAIHOE [MPOrpaMMHOE 5 2 | [IK-1, [IK-6 JI2.1,J12.2, J12.3

obecrieuenne. PazBeTBistoNIIecs: BEIYHCIUTEIBHEIC TIPOIECCHI.
JlaboparopHoe 3ananue 4.

Maremaruyeckuid anmnapar (refresher). Bsenenue B mMomyns NumPy.
OcHoBbI paboTsl ¢ Pandas. Pa3BenpiBaTebHbIA aHATH3 JAHHBIX.
Bemmonnenne  maboparopHBIX  3amaHMii  Ha  s3bike  Python ¢
ucnonbe3oBadueM LibreOffice. / JIa6 /




JlaboparopHoe 3amanue 5.

Cnoco0b1 00paboTKH SKOHOMHUYECKOH MH(MOPMAH B SKOHOMHYECKOM
aHanmu3e cpenactBamu Python. Opranu3anust IUKIIOB.

JlaGoparopHoe 3ananue 6.

OCHOBBI MAaIIMHHOTO OOYYeHHs B CTAaTUCTHUCCKOM aHAIM3€ JAHHBIX.
Opraau3anust HUKIOB.

JlaboparopHoe 3ananue 7.

1.5 |Pabota ¢ TEKCTOBBIMH JaHHBIMH. COOp JHaHHBIX K3 OTKPBHITHIX 5 2 TIK-1, IIK-6 JI2.1,J12.2, JI2.3
HUCTOYHHMKOB. [lpenmBapuTenpHat 00pabOTKa TEKCTOBBIX —JIAHHBIX.
OnHOMEpHBIE MAaCCUBBI.
JlaGoparopHoe 3ananue 8.
TexXHOMOTHH HCHONB30BAaHMS CTATUCTUYECKMX MJaHHBIX WHTEPHETa
Beme. OJHOMEpHBIE MAaCCHBEI.
BeimonHeHne — a0doparopHBIX  3agaHMid  Ha  s3bike  Python ¢
ucronb3oBanreM LibreOffice. / Jlab /
16 MCTOiILI Hay4YHBIX W TIPUKJIAQIHBIX HCCIICTOBAaHWI B aHATN3E MaHHBIX. 5 20 | TIK-1, TIK-6 | J12.1, J12.2, J12.3
Jluneiinsie nporpammsl. / Cp /
17 VHCTpyMeHTBl aHanM3a JaHHBIX UM IPHKIQAHOE IPOTPaMMHOE 5 20 | ITK-1, TIK-6 | J12.1, J12.2, J12.3
obecnieuenue. / Cp /
1.8 | OcuoBsl pabote! ¢ Pandas. / Cp / 5 20 | IIK-1, ITK-6 JI2.1,J12.2, J12.3
1.9 | TexHonoruu ananmu3a gaHabIx MaTepHeTa Bemeit. / Cp / 5 20 [ IIK-1, ITK-6 JI2.1,J12.2, J12.3
Pa3znen 2. UHcTpymMeHTHI Python nisi 06padoTku 1 aHAIN3Aa JAHHBIX
Ne HaumenoBanue Temsbl / Bua 3ansiTust C/eII\él;Ic):p Yacos Km\;l:le“TeH- Jluteparypa
Tema 4.
Anamm3  cereif. JIBymepHble MaccMBBl M (GyHKIMH. OCHOBHI
1 |MPOrPaMMHPOBAHNS Ha A3bIKE Python (refresher). ®aitnel. Beenenue B 5 2 | TIK-1,TIK-6 | J12.1, 12,2, TT2.3
MamHHOe oOydeHue. Monyns sklearn. 3amaum Kiaccupukauu |
nuHeHbIe Monenu. JlepeBbst pemeHunit. CirydaiiHbIA Jiec. AHcamOim
mozenelt. / Jlex /
Tema 5.
Busyanusauus pannbix. [IpeacTaBneHue pe3ynbTaroB HCCIEAOBAHUS.
2.2 |IlporpammupoBanue rpadpuki. BBemeHnme B  HEHpOHHBIE CETH. 5 2 | IIK-1, TIK-6 JI2.1,J12.2,J12.3
IMporpammupoBanne Tpaduku. MHTepmperanus pe3yiIbTaToB aHAIHM3a
CTAaTUCTUYECKUX JaHHBIX. / JIek /
JlaGoparopHnoe 3ananue 9.
OCHOBHBIC ~ TIPHHIMIIEI ~ OPTaHM3Al[IM  PACIPEAETICHHBIX  CHCTEM
o0paboTku nH(popManuu. J[ByMepHbIe MaCCUBEI U (DyHKIIHH.
JlaboparopHoe 3ananue 10.
Amnanus cereid. JIByMepHbIe MacCUBBI ¥ (DYHKIIUH.
23 |Jlaboparopiioe sazarme 11. y 5 4 |TK-1,TIK-6 | JI2.1,712.2,712.3
OcHOBBI IporpaMMHpOBaHus Ha si3bIke Python (refresher). ®aitnsl.
JlaGoparopHoe 3ananue 12.
Beemenne B MammHHOe oOyuenme. Monyns sklearn.  3amaum
KIacCU(MKAINH U INHEHHBIE MOJENN.
Brimonnenne  maboparopHbIX  3amaHuid  Ha  sa3plke  Python ¢
ucronb3oBanreM LibreOffice. / JIab /
JlaboparopHoe 3ananue 13.
Jepesbs pemennii. CiryualiHpIi Jiec. AHCaMOIH MOJIeNeH.
JlaboparopHoe 3ananue 14.
Busyanusauus pannbix. IlpeacTaBneHne pe3ynbTaroB HCCIEHAOBAHHUS.
[IporpammupoBanue rpahuky.
2.4 | JlaboparopHoe 3anaHue 15. 5 4 |IK-1,1IK-6 | JI2.1,J12.2, J12.3
Beenenue B HelipoHHbIe ceTu. [IporpamMMupoBanne rpaguxH.
JlaboparopHoe 3ananue 16.
HuTtepnperanus pe3yIbTaToB aHATH3a CTATUCTUIECKUX JTAHHBIX.
BeimonHeHne — naboparopHBIX  3agaHMid  Ha  s3pike  Python ¢
ucronb3oBanreM LibreOffice. / JIab /
2.5 |PacnpenenenHsie cucTeMbl 00pabOTKU TaHHBIX U aHam3 ceteid. / Cp / 5 20 | [IK-1, TIK-6 JI2.1,J12.2, J12.3
2.6 |Beenenue B MmammaHOE 00yuenwue. / Cp / 5 20 | IK-1,TIK-6 | JI2.1,J12.2, J12.3
2.7 | depesbs pemennii. / Cp / 5 20 |IIK-1,10K-6 | JI2.1,J12.2,J12.3
2.8 |BBenenue B Heliponnsie cetu. / Cp / 5 20 | IIK-1,TIK-6 | JI2.1,J12.2, JI2.3
2.9 |Wutepnperanus gaHHbIX aHanmu3a B Python. / Cp / 5 25 | IK-1,1IK-6 | JI2.1,J12.2,J12.3
2.10 | / Ox3amen / 5 9 |IK-1,TIK-6 | JI2.1,J12.2,JI2.3




4. ®OHJ1 OHEHOYHBIX CPEJICTB

CTpykTypa U conepkanne (oHAa OLEHOYHBIX CPEACTB Ul MPOBEICHUS TEKYIICH M IPOMEKYTOYHOW aTTeCTAllMM IPE/ICTABICHHI B
IMpunoxennu 1 x pabodeit mporpaMme ANCIUTUIIHBL

5. YAEBHO-METOJUYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUWE JUCHUIIJIMHBI

5.2. JlonoJHMTEbHAS JUTEPaTypa

ABTOpBI, 3arnasue WznarenscTBo, roa Konua-Bo

JI2.1 |EmenbsiHOB A. A. IMpuxnagHas nHPOPMATHKA: KYPHAT Mocksa: Cuneprust https://biblioclub.ru/inde
IIPECC, 2006 x.php?
page=book&id=120298
HEOTpaHUYEHHBIN
JOCTYTI JUTS
3apEeruCTPUPOBAHHBIX
M0JIb30BaTeNen

JI2.2 | Cesepenc Y. BBeznenue B mporpammupoBanue Ha Python: Mocksa: HaimoHanbHbI# https://biblioclub.ru/inde
yuebHoOe mocodue OTKpHITHIH YHHUBEPCHTET X.php?

«IHTYUT», 2016 page=book&id=429184
HEOTPaHUYEHHBIN

TOCTYTI JIS
3apEerUCTPUPOBAHHBIX
MOJIE30BaTENICH

JI2.3 | Munamkun, B. T, busHec-cTaTncTHKa M IPOTHO3UPOBAHHUE: yIeOHOE Mocksa: EBpazuiickuit https://www.iprbooksho
CanoBHukoBa, H. A., nocobue OTKpBITHI UHCTUTYT, 2010 p.ru/10624.html
[Imoiinosa, P. A. HEOrpaHUYECHHBIN
JOCTYII ISt
3aperuCTPUPOBAHHBIX
10JIb30BaTeIIEH

5.3 lIpodeccuonanbHbie 6a3bl JAHHBIX M HH()OPMALMOHHbIE CIIPABOYHbIE CHCTEMBbI

Harmonanbhas anekrponHas oudnuoreka (HIOB) - https://rusneb.ru/
NCC «Koncyasrantllntoc»
NCC «Iapant» http://www.internet.garant.ru/

5.4. IlepeyeHb NpOrpaMMHOro odecneyeHust

OneparnonHas cuctema PEJ] OC
LibreOffice

5.5. YueOHo-MeTOqMYECKHEe MaTePHAJIbI JIsl CTYICHTOB € OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3]10POBbS

Ilpn HeoOXOAMMOCTH MO 3asBICHUIO OOYYAIOMIETOCS C OTPaHWYCHHBIMH BO3MOXHOCTSIMH 37I0pPOBBS  y4eOHO-METONUYECKHE
MaTepHanbl MPEAOCTaBIAIOTCA B (OpPMax, agalTUPOBAHHBIX K OTPAHWYCHUSIM 30pOBbS M BocHpusTHS uHpopMmammu. [ns mmi c
HApyLICHUSIMA 3peHus: B (opme aynmuodaiina; B medarHoW (opMme yBeIHMYCHHBIM IIpudToM. s UL ¢ HApyLNICHUSIMH CIyXa: B
(opMe SIIEKTPOHHOTO JOKYMEHTa, B IedarHoi Qopme. i M ¢ HapyMICHWSMH OIOPHO-IBHTATEIFHOTO ammapara: B (dopme
3NIEKTPOHHOTO TOKYMEHTa; B IIEYaTHOH (opme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUITJINHBI

IToMemeHus i Bcex BUAOB pabOT, MPELyCMOTPEHHBIX y4eOHBIM IUIAHOM, YKOMIUIEKTOBAHBI HEOOXOAMMOH CHelHann3UpOBaHHON
y4eOHON MeOEIbIO N TEXHUUYECKUMHU CPEACTBAMH OO0YUCHUSL:

- CTOJIBI, CTYJIBS;

- IEPCOHATBHBINA KOMITBIOTEp / HOYTOYK (IIEpEHOCHOH);

- IPOEKTOP;

- 9KpaH / THTEePaKTUBHAS JJOCKa.

IMomemennss mIs MHPOBEACHUS BCEX BUAOB pabOT, MNPEAyCMOTPEHHBIX YYeOHBIM IUIAHOM, YKOMIUIEKTOBAaHBI HEOOXOIUMON
CHELUATU3NPOBAHHON yueOHOIl MeOenpl0 M TeXHHYECKUMH CpeacTBaMu oOydeHHsA. JlabopaTopHble 3aHATHA TPOBOAATCS B
KOMIIBIOTEPHBIX KilaccaX, pabodme MecTa B KOTOPHIX 00OpYZOBaHBI HEOOXOAMMBIMH JIMIEH3MOHHBIMH IPOTPaMMHBIMU CPEICTBAMU
Y BBIX0JI0M B IHTEpHeT.

7. METOAUYECKHUE YKA3AHUS JJIS1 OBYYAIOIIIUXCS IO OCBOEHUIO AU CITUITJINHBI

Mertoaraeckne yKa3aHuUs 10 OCBOCHHIO UCIMILIMHEI IPEACTaBIICHEI B [Ipunoxxennn 2 k pabodel mporpaMMe JUCIUIUIAHEL.




®OH/J ONEHOYHBIX CPEACTB

Ipuaoxenue 1

1. Onucanue nokasaresied 1 KPpUTEPHEB OLCHNBAHUSI KOMIIETCHIIM I HA Pa3IMYHbIX ITanax
uX (pOpMHPOBaHNs, ONIMCAHUE IIKAJ OLleHNBAHUS

1.1. IToka3arenu u KPpUTCPpHUH OLICHHUBAHU KOMIICTEHITH:

3VH, cocrasisromnme
KOMIICTCHIIUIO

ITokazarenu Kpurepun
OLCHHUBAHUWA OLICHHUBAHUA

CpencrBa
OLICHUBAHUA

IIK-1: Criocoben pa3zpabaTbIiBaTh U pealn30BBIBATh B BHUJE MPOT
TEOPETUYECKON WU NPUKIAAHOMN 3324l

PaMMHOTO MOJYJISI QJITOPUTM PEUIEHUs MOCTaBIEHHOMN

3 METOAbl CTAaTHCTUYECKOIO

3HACT OCHOBHBLIC IIOHATHA MW | IOJHOTAa W COJACPKATECIIb-

O — 3amauus A

aHaJln3a JaHHBIX oTpeseIeHus HOCTB OTBETa ompoca (1-6), O — Bo-
YMEHHE TPHBOAUTH TIPH- | MPOCHI K dk3aMeHy (1-
MepbI 17)

VY pa3pabaTbiBaTh U peau3o-
BBIBaTh QJITOPUTMBI PELICHUS
3amaq

BBIMOJIHAET 3aJaHusl, OTBe- | NMOJIHOTA M COAEpIKaTellb-
yaeT Ha BOIIPOCHI, YMEET IIPU- | HOCTh OTBETA

MEHSATH [TOJy4CHHbIC 3HAHNS | YMEHHE TIPUBOAUTH IIPH-
MepHI

YMEHHE  CaMOCTOSTENBHO
HaXOJWTh PEIICHUE TOCTaB-
JICHHBIX 33/1a4

JI3 — maboparopHbie
3ananus (1-8)

B HaBbIKaMu peanu3anuu anro-
pI/ITMOB 3aaa4 CTaTUCTHUYC-
ckoro aHanu3za B Python

MpOBOIUT OOOOIIEHHBI aHa- | MOJHOTa W COAEPXKaTelb-
au3 uHpOpMaimuu U o0pa- | HOCTh OTBETa

60TKYy JTaHHBIX YMEHHUE TPUBOAUTHL IIPU-
MEpBI

YMEHHE  CaMOCTOSTEIBHO
HaXOJHTh PEIIeHUE OCTaB-

JICHHBIX 3aJ1a4

JI3 — maGoparopHbie
3aaanus (1-8)

BCACHU aHAJIMTUYCCKHUX MCCIIC

OBaHPII>'I, B TOM YHCJIE C HCIOJIb30BaHHEM TEXHOJIOTHH OONBIIHMX

[TK-6: CriocoOeH 0CymeCcTBIATh IIOUCK CTATUCTHYCCKONW HH(POPMAIIHH, €€ TICPBUYHYIO 00padOTKY U TIOJATOTOBKY JJIS TIPO-

JAaHHBIX

3 METO/IbI MOUCKA U IEPBUYHOMN

3HACT OCHOBHBLIC MOHATUA MW | MMOJIHOTAa W COACPIKATCIIb-

O — 3amanus IA

00paboTKM  CTAaTHUCTHUYECKOH | ONpeneneHus HOCTb OTBETa ompoca (7-12), D — Bo-
nHdopMannu YMEHHE TIPUBOAWTH TIPH- | MPOCHI K 3k3ameHy (18-
MepbI 35)

Y npoBOAMTH AHAIUTUYECKUE
HUCCICIOBAaHUA C HCIOJIb30Ba-
HHEM TEXHOJIOTMH OOJBIINX
JTAQHHBIX

BBIIIOJHACT 33JaHUs, OTBE- | MOJHOTA M COJACP)KATEIb-
YaeT Ha BOIPOCHL, YMEET IPH- | HOCTh OTBETA

MCHATH NTOJY4YCHHbBIC 3HAHNUS | YMEHHE TIPHUBOAUTH IPH-
MepbI

YMEHHE  CaMOCTOSITEIBHO
HAXOJUTh peIlIeHHe OCTaB-
JICHHBIX 3ajau

JI3 — maGoparopHbie
3amanus (9-16)

B wHaBblkamu TOMCKa, 0OOpa-
OOTKM M aHaj3a CTATUCTHYE-
CKMX JaHHBIX C HCIOJIL30Ba-
HUEM TEXHOJOTMH OONBIINX
IaHHBIX B Python

MPOBOIUT OOOOIICHHBIA aHa- | MOJIHOTA M COACPIKATEINb-
3 uHpopMamuu u o0pa- | HOCTh OTBETA

0OTKY JTaHHBIX YMCHHE TIPUBOJIUTH MPHU-
MepbI

YMEHHE  CaMOCTOSITEIBHO
HAXOJIUTh PEIICHUE MTOCTAB-

JICHHBIX 3a1a4

JI3 — maboparopHbie
3ananus (9-16)

1.2 lIkass!l OLIEHUBAHUS:
Texymuit KOHTPOJIb YCIIEBAEMOCTH M MPOMEKYTOUHAS aTTECTAIUSI OCYIIECTBISETCS B paMKax

HaKOIIUTEJIbHOM GaHHBHO-pC

UTUHTOBOU cucteMbl B 100-0aiu1pHOM HIKAIE.

84-100 6amnoB (OLIEHKA «OTITUIHON);

67-83 6amioB (OIEHKA «XOPOIIO»);

50-66 6amnoB (OIIEHKA «YIOBIETBOPUTEIILHON);
0-49 GamnoB (OIIEHKA «HEYAOBICTBOPUTEIIHHOY ).




2. TunoBble KOHTPOJIbHbIE 32JAHUA WJIH HHbIE MATEPHUAJIbL, HEO0OXOAUMBIE /115l OLleHKH 3Ha-
HHMii, yMEHHM i, HABBIKOB M (WJIN) ONbITA JeSITEJIbHOCTH, XaPpaAKTEePU3YIOUIUX 3Tanbl GOpMHUPOBAHUSA
KOMIIEeTEeHIIUI B NpoLecce 0CBOeHNUsI 00pa30BaTeIbHOM MPOrpaMMbl

Bonpocsl k 3x3ameny
Metoabl HayYHBIX U HPUKIAIHBIX UCCIIEJOBAHUN B aHAN3€ JIAHHBIX.
MeTo/1bl ¥ TPUEMBI 5KOHOMUYECKOTO aHAIH3a.
JIuneliHble IPOrpaMMBl.
WNHucTpyMeHThl aHAIN3a TaHHBIX U IPUKJIAJHOE MPOrpaMMHOe o0ecrieueHue.
Pa3zBetBistoniyiecs: BBIYUCIUTEIbHBIE MPOIECCHI.
Maremarnueckuii anmnapar (refresher).
Beenenue B Mogyns NumPy.
OcHoBbI paboTsI ¢ Pandas.
Pa3BenpiBaTenbHbBINM aHAIN3 JAHHBIX.
0. CiocoObl 00pabOTKH IKOHOMUYECKOW MH(OpMALMM B 3KOHOMHUYECKOM aHall3€ CpelICTBaMU
Python.
11. Opranuzanusi [UKJIOB.
12. OcHOBBI MAIIMHHOTO OOYYEHHSI B CTATUCTUUYECKOM aHAJIU3€E JTAHHBIX.
13. PaboTa ¢ TEKCTOBBIMU JTaHHBIMU.
14. CO0p naHHBIX U3 OTKPHITHIX HICTOUHUKOB.
15. IlpenBapurenbHast 00pabOTKa TEKCTOBBIX JAHHBIX.
16. OgHOMEPHBIE MACCHUBBI.
17. TexHOIOTUH UCTIONB30BAHUS CTATUCTUYECKHUX JAHHBIX HHTEPHETA BEIICH.
18. OCHOBHBIE MPUHITUIIBI OPTAHU3AINH PACTIPEICICHHBIX CUCTEM 00padO0TKH HH(OPMAIIUH.
19. JIBymepHBIe MaCCUBBI U (DYHKITHH.
20. Ananus cereil.
21. JIsymMepHBIC MaCCUBBI U (DYHKITHH.
22. OcHOBBI TporpaMMupoBaHus Ha si3bike Python (refresher).
23. ®ainsl.
24. BreneHue B MaltuHHOE O0OyUEHHE.
25. Monyns sklearn.
26. 3amaun Ki1accu(UKAIMK U JIMHEHHBIC MOJICITH.
27. lepeBbs pemieHu.
28. CyualiHblii j1€ec.
29. ArcaM0Oau MOETIEH.
30. Buzyanuzanusi JaHHBIX.
31. IlpencraBneHue pe3ysIbTaTOB UCCIEIOBAHMUS.
32. [IporpammupoBaHue rpagukH.
33. BeeneHue B HEMPOHHBIE CETH.
34. IIporpammupoBaHue TpauKH.
35. UnTepnpeTanus pe3yabTaTOB aHAJIN3a CTATUCTUYECKUX JIAHHBIX.

i A o e

3l<3tmenauuonnoe 3a0anue eKOuaem mpu eonpoca — oea meopemudecKux eonpoca u 00HO
npaxKmuKo-opuenmupoeannoe 3a0anue u3 yucia npueedeuubtx Husce ﬂaﬁopamopublx 3a0anuil.

Kpumepuu oyenusanus:

- 84-100 GamoB (OIEHKA «OTIMYHO») — U3JIOKEHHBIN MaTeprall (aKTUYECKU BEpEH, HauuKe
rITyOOKMX MCUEPIIBIBAIOIIMX 3HAHUHN B 00beMe POHICHHOI MPOrpaMMBbl JUCHUIUIMHBI B COOTBETCTBUU
C MOCTABJICHHBIMH MIPOrPaMMOM Kypca LEeIsIMH U 3aJayaMu 00y4eHHUs; IpaBUIIbHbBIC, YBEPEHHBIE Jeii-
CTBUS 110 IPUMEHEHUIO NIOJyUYEHHBIX 3HAaHUI Ha IPAKTUKE, TPAMOTHOE U JIOTUYECKU CTPOMHOE U3JI0XKeE-
HHE MaTepuaja Ipu OTBETE, YCBOCHUE OCHOBHOM M 3HAKOMCTBO C JOMOJHUTEIIBHOM JINTEPATYPOH;



- 67-83 GamioB (OIIEHKA «XOPOIII0») — HATMYUE TBEPABIX U JOCTATOYHO MOJHBIX 3HAHUH B 00b-
eMe MPOUJCHHON MpOorpaMMbl JUCHUIUIMHBL B COOTBETCTBHU C LENAMU OOyuYeHHUs, IpaBUIbHBIC JEH-
CTBUS 10 IPUMEHEHHUIO 3HAHUN Ha MPaKTUKE, YETKOE U3JI0KEHNE MaTepHaa, 10MyCKaloTCs OTAeIbHbIE
JOTMYECKUE M CTUJIMCTHYECKUE MOTPEIIHOCTH, O0YYAIOIIUICS YCBOMI OCHOBHYIO JIMUTEPATYpy, PEKO-
MEHJIOBaHHYIO B paboueil mporpaMme AUCHUTUIIHHBI;

- 50-66 6amioB (OLIEHKA «YyJIOBIETBOPUTEIBHO») — HAJTMYUE TBEPBIX 3HAHUHI B 00beMe Mpoii-
JIEHHOTO Kypca B COOTBETCTBUU C LEISIMU O0yUEHHUS, U3J0KEHHE OTBETOB C OTAEIbHBIMU OLIMOKaMHU,
YBEpEHHO UCTPABJICHHBIMU MTOCTIE TOTIOJIHUTENLHBIX BOIIPOCOB; MPaBUIIbHBIC B LIEJIOM JACUCTBUS 110 ITPU-
MEHEHUIO 3HaHUU Ha MPAKTHUKE;

- 0-49 GamioB (OIIEHKA «HEYAOBIETBOPUTEIHHOY») — OTBETHI HE CBA3AHBI C BOPOCAMU, HATHMYUE
rpyObIX OMKUOOK B OTBETE, HEIIOHUMAaHHUE CYIIHOCTH M3JIaraeMoro BOIpoca, HeyMeHHe IPUMEHSTh 3Ha-
HUS Ha PAaKTUKE, HEYBEPEHHOCTh U HETOYHOCTh OTBETOB HA JIOTIOJIHUTENILHBIE M HABOISIINE BOTIPOCHI.

3aganus aJs onpoca

Bapuanrt 1

MeTo/1pl HayYHBIX U IPUKIAIHBIX UCCIEI0BAaHUN B aHANIU3E JaHHbIX.

Mertoapbl U TprUEeMbl SKOHOMUYECKOTO aHAJN3A.

JIuHeitHbie TpOrpaMMBbl.

Bapuant 2

WNucTpyMeHTh! aHANIM3a JAaHHBIX U IPUKJIAJHOE POrpaMMHOe o0ecrieueHue.

Pa3BetrBisonriecs: BBIYUCIUTEIbHBIC MPOIECCHI.

Maremaruueckuii anmapar (refresher).

Bapuant 3

Brenenne B Moy NumPy.

OcHoBsl pabotsl ¢ Pandas.

Pa3BenbIBaTENbHBIN aHATTU3 JAHHBIX.

Bapuant 4

CriocoObl 00pabOTKH IKOHOMUYECKOW MH(GOpMALUKM B SKOHOMHUYECKOM aHAIM3€ CPEACTBAMHU
Python.

Opranu3zanus 1UKIOB.

OCHOBBI MAaIIMHHOTO O0YYEHUSI B CTATUCTHUYECKOM aHAJIU3€E JIAHHBIX.

Bapuanr 5

Pabota ¢ TeKCTOBBIMU JTAHHBIMH.

COop TaHHBIX U3 OTKPBITHIX HCTOYHUKOB.

[IpenBaputenbHas 06paboOTKa TEKCTOBBIX TAHHBIX.

Bapuanr 6

OnHOMEpHbIE MAaCCHUBBI.

TexHOI0THY UCTIONB30BAHUS CTATUCTUYECKUX JJAHHBIX HHTEPHETA BEIICH.

OcCHOBHBIE MPUHITUIIBI OPTaHU3AIUHN PACIIPEICTICHHBIX CUCTEM 00pa0OTKH HH(POPMAITHH.

Bapuanr 7

JIByMepHBIE MACCUBHI U (DYHKIIUH.

AHanus cereil.

JIByMepHBIE MACCUBHI U (DYHKIIUH.

Bapuanr 8

OcHoBbI IporpamMmMupoBanus Ha si3bike Python (refresher).

dailbl.

BBenenue B MalmmmHHOE O0YyYCHHE.

Bapuant 9

Monyis sklearn.

3agaun KiIaccuPpUKaAINKA U TUHEHHBIC MOJICITH.

JlepeBbs PEILICHU.



Bapwuant 10

CnyualiHblii Jec.

AHxcaMOi Moiene.

Buzyanuzanus qaHHBIX.

Bapuanrt 11

[IpencraBieHue pe3ysbTaToB UCCIEAOBAHUS.
[IporpammupoBanue rpaduxu.

BBenieHue B HEMPOHHBIE CETH.

Bapuanr 12

BBenieHue B HEMPOHHBIE CETH.
[IporpammupoBanue rpaduxy.
WNurtepnperalus pe3yibTaToB aHAIU3a CTATUCTUYECKUX JAHHBIX.

Kpumepuu oyenusanus (011 xasxcooeo eapuanma):
16-20 6. — OTBETHI Ha BCE BOMPOCHI JIaHBI BEPHO;
13-15 6. — oguH U3 OTBETOB C HETOYHOCTSIMH;

10-12 0. — 2 oTBETA C HETOYHOCTSIMU;

7-9 6. — 3 oTBeTa C HCTOYHOCTSIMHU;

4-6 6. — HET OTBETa Ha OJIMH BOIIPOC;

0-3 6. — HeT oTBeTa Ha 2 BOMpPOCA.

Maxcumanvhoe Konuuecmeo 6annoe 3a onpoc — 20.

JlaGopaTopHble 3a1aHust
JlabopaTopHoe 3ananue 1.
MeTo/1bI HayYHBIX U TPUKIATHBIX UCCICIOBAHUN B aHAIN3E JaHHBIX.
Brimonnenue 1abopatopHbIX 3aaHuid Ha si3bike Python ¢ ucnons3oBanuem LibreOffice.

JlaGopaTopHoe 3amaHue 2.
MeTo/1bl 1 TpUEMBI SKOHOMUYECKOTO aHaIu3a. JINHEHbIE TPOrpaMMBbl.
BrimonHenue 1abopatopHbIX 3aaHnid Ha s3bIke Python ¢ ucnons3oBanuem LibreOffice.

JlaGopaTopHoe 3amaHue 3.

WHCcTpyMeHTHI aHaIM3a JaHHBIX U MIPUKIIAIHOE MPorpaMMHOe obecrieuenue. PasBeTisromuecs
BBIUUCIIUTENLHBIE TIPOIIECCHI.

Brimonnenue nabopaTopHbIX 3aaHuil Ha si3bike Python ¢ ucnons3oBanuem LibreOffice.

JIaGopatopHoe 3anaHue 4.

Matematuueckuii annapar (refresher). Beenenue B Mmonyns NumPy. OcHoBbl paboTsl ¢ Pandas.
Pa3BenpIBaTENIbHBINA aHATTN3 TaHHBIX.

Brinonnenue nabopaTopHbIx 3a1aHui Ha si3bike Python ¢ ucnons3oBanuem LibreOffice.

JlaGopaTopHoe 3amaHue 5.

Crnioco0b1 00pabOTKM IKOHOMHUYECKOW MH(POpPMALMM B SIKOHOMHYECKOM aHAJU3€ CPEeICTBAMU
Python. Opranu3arus uKIOB.

Brimonnenue nabopaTopHbIX 3aaHuil Ha si3bike Python ¢ ucnons3oBanuem LibreOffice.

JIaGopatopHoe 3agaHue 6.
OCHOBBI MAIIMHHOTO O0YYEHHUS B CTATUCTUYECKOM aHAIHM3€e AJaHHBIX. OpraHu3anus IUKIOB.
Brimonnenue nabopaTopHbIX 3afanuii Ha si3bike Python ¢ ucnons3oBanmem LibreOffice.



JlabopaTopHoe 3ananue 7.
Pabora ¢ TekcToBbIMU aHHBIMH. COOp JaHHBIX U3 OTKPBITHIX UCTOUHUKOB. IIpeaBaputenpHast

00paboTKa TEKCTOBBIX JIaHHBIX. OTHOMEPHBIC MACCHBHI.

CHBBI.

Brimonnenue nabopaTopHbIX 3aaHuii Ha si3bike Python ¢ ucnons3oBanuem LibreOffice.

JIaGopatopHoe 3a1aHue 8.
TexHOMOTMM MCTIONB30BAHUS CTATHCTHUYECKHUX JAHHBIX MHTEpHeTa Bemeil. OQHOMEepHbBIe Mac-

Brimonnenue 1abopatopHbIX 3aaHuid Ha si3bike Python ¢ ucnons3oBanuem LibreOffice.

JlabopaTopHoe 3amanue 9.
OCHOBHBIE TPUHITUIIBI OPTAHU3AINH PACTIPEICIICHHBIX cUcTeM 00paboTku mHpopmaruu. [IBy-

MEpHbIE MaCCHUBBI U HYHKIUH.

JCIIN.

buxwu.

J108).

Brimonnenue nabopaTopHbIX 3a1aHuii Ha si3bike Python ¢ ncnons3oBanmem LibreOffice.

Jlaboparopuoe 3amxanue 10.
AHanu3 cereid. JIBymepHbIe MacCHBBI U (DYHKITUH.
Brimonnenue nabopaTopHbIX 3a1aHuii Ha si3bike Python ¢ ucnons3oBanuem LibreOffice.

Jlaboparoproe 3amganue 11.
OcHoBBI porpamMmupoBanus Ha si3bike Python (refresher). daiinbr.
Brimonnenue nabopaTopHbIX 3a1anuii Ha si3bike Python ¢ ncnons3oBanmem LibreOffice.

JlaboparopHoe 3axanue 12.
BBeznenue B mamuaHoe 00yuenue. Monyib sklearn. 3agaun kiaccuuKanuy U JTHHEHHbBIE MO-

Brimonnenue 1abopatopHbIX 3aaHuid Ha si3bike Python ¢ ucnons3oBanuem LibreOffice.

JlaGopaTtopHoe 3ananue 13.
HepeBbs pemennit. CiryyaliHblii iec. AHcaMOIu MoJienei.
Brimonaenue 1abopatopHbIX 3a1aHuid Ha s13bIke Python ¢ ucnons3oBanuem LibreOffice.

JlabGopaTtopHoe 3ananue 14.
Buszyanuzanus nanusix. [Ipencrasienne pe3yiabTaToB uccienoBanus. [IporpammupoBanue rpa-

Brimonnenue nabopaTopHbIX 3aaHuil Ha si3bike Python ¢ ucnons3oBanuem LibreOffice.

JIaGopatopHoe 3aganue 15.
Bgenenue B Heifponnsie cetu. [IporpamMmMmupoBanue rpaduki.
Brimonnenue nabopaTopHbIX 3aaHuil Ha si3bike Python ¢ ucnons3oBanuem LibreOffice.

JIaGopatopHoe 3ananue 16.
WuTepnperanus pe3yabTaTOB aHAIN3a CTATUCTHYECKUX JTaHHBIX.
Brimonnenue nabopaTopHbIX 3aaHuil Ha si3bike Python ¢ ucnons3oBanuem LibreOffice.

Kpumepuu oyenusanus (015 xasxcoozo 3ad0anus):

4-5 6. — 3a1aHN€ BBITIOJTHEHO BEPHO;

2-3 6. — IpU BBITIOJIHEHUH 3aJaHMsI ObLTH JIOMYIIEHBI HECYIIECTBEHHBIC OIUOKY;

0-1 0. — mpu BBHINOJTHEHUH 33/1aHUS OBLIIN TOMYLIEHBI CYIECTBEHHBIEC OIIUOKY.

Maxkcumanvnoe Konuuecmeo 6an106 3a 1avopamopnuie 3a0anusn — 80 (16 3adanuit no 5 6an-



3. MeToauyeckne MaTepuaJibl, ONpeaesomme Nnpoueaypbl OleHUBAHUS 3HAHU I, YMEHUI,
HABBIKOB U (MJIM) ONbITA eATEIbHOCTH, XapaKTePU3YyOIUX 3Tanbl GOPMHUPOBAHUS KOMIIETEH-
1107071

[Tponietypbl OLIEHUBAHUS BKJIIOYAIOT B ce0sl TEKYIIUI KOHTPOJIb U IPOMEKYTOUHYIO aTTecTa-
LIUIO.

Texymuii KOHTPOJIb YCHEBAEMOCTU NPOBOAMUTCSA C HCIOIB30BAHUEM OLICHOUHBIX CPEJICTB,
IIPE/ICTABICHHBIX B II. 2 JAaHHOIO NMPWIOKEHUs. Pe3ynpTaThl TEKYIIEr0 KOHTPOJIS AOBOASTCS 10 CBEAC-
HUS CTYJIEHTOB 0 IIPOMEXYTOYHON aTTeCTalllu.

IIpoMeskyTOoUHasi aTTeCTALUS TIPOBOIUTCA B hOpME IK3aMEHa.

DK3aMeH MPOBOAUTCS 0 PACIUCAHUIO IPOMEKYTOUHOM aTTecTanuu. KonuuecTBo BOIpOCOB B
3a/1aHuy — 3 (J1Ba TEOPETUUECKUX BOIIPOCA U OJIHO NIPAKTUKO-OPUEHTUPOBaHHOE 3aaaHue). OObsBICHNE
pe3yJIbTaToOB IIPOU3BOANTCS B JIeHb SK3aMeHa. Pe3ybTaThl aTTecTalluu 3aHOCITCS B BEJOMOCTb U 3a4€T-
HYI0 KHIDKKY cTyaeHTa. CTyneHTbl, He MpOILIEAIINE MPOMEXYTOUYHYIO aTTECTAlUI0 MO Tpaduky,
JIOJKHBI JIMKBUIMPOBATh 33/10JDKEHHOCTh B YCTAHOBJIIEHHOM IOPSIZIKE.



Ipuioxkenue 2

METOANYECKHUE YKA3AHUS 110 OCBOEHUIO JUCIIUIIJIMHBI

VY4eOHBIM IJIAHOM TIPETyCMOTPEHBI CIICAYIOINE BUIBI 3aHITHH:

- 1a0opaTOpHbIE 3aHATUS.

B xojie mabopaTopHBIX 3aHATHI pa3BUBAIOTCS HABBIKHM MPAKTUYECKOU PabOTHI.

IIpu noaroToBKE K 1a00PaTOPHBIM 3aHATUAM KaXKIblH CTYIEHT JOJDKEH:

— U3y4YUTh PEKOMEHIOBaHHYIO yUeOHYIO JIUTEPaTypy;

— MOJATrOTOBUTH OTBETHI HA BCE BOIIPOCHI I10 U3y4aeMOil TEME.

B npouecce noaroToBku K 1a00paTOpHBIM 3aHATUSIM CTYJEHTBI MOTYT BOCIOJIb30BaThCS KOH-
CyJIbTallMsIMU NPENOIaBaATES.

Bomnpocsl, He paccMOTpeHHbIE Ha TaOOPaTOPHBIX 3aHATHUSAX, TOJKHBI ObITh U3YUEHBI CTYIEHTaMHU
B XOJI€ CAMOCTOSITEIbHON paboThl. KOHTPOIb cCaMOCTOATENHHOM PabOThI CTYICHTOB Ha/l y4eOHOI mpo-
IrpaMMOI Kypca OCYIIECTBISIETCS B X0/1€ 3aHATUI METOJIOM OIpPOCa U BBINOJIHEHUSI J1a0OpaTOPHBIX 3a-
naHuil. B xone camocTosTenbHON paboThl KaX/Iblii CTYI€HT 00513aH IPOUYUTATh OCHOBHYIO U ITO BO3MOXK-
HOCTH JIONOJIHUTEJIbHYIO JIMTEPATypy IO M3ydaeMoW TeMe, CHeNaTh BBIMUCKH U3 PEKOMEHJOBAHHBIX
IIEPBOUCTOYHUKOB, BbIACIUTh HENIOHATHBIE TEPMUHBI, HAUTU UX 3HAYEHUE B SHLUKIIONEANYECKUX CIIO-
Bapsix.

CTyJIeHT 10JIKEH FOTOBUTBHCS K MPEACTOSIIEMY J1a00paTOPHOMY 3aHATHUIO IO BCEM 0003HAYEH-
HBIM B paboyeil mporpamMMme JUCIHUILIMHBI BOIIPOCAM.

JUIg IOArOTOBKY K 3aHATHUSAM, TEKYLIEMY KOHTPOJIIO U MPOMEKYTOYHON aTTECTAl[UU CTYIECHTHI
MOTYT BOCIIOJIb30BAThCS 3IEKTPOHHO-OMOIMOTEYHBIMU CUCTEMAaMHU. Takxke 00yyarouirecs: MOryT B3SITh
Ha JIOM HEOOXOJUMYIO JIUTepaTypy Ha aOOHEMEHTE YHUBEPCUTETCKON OMOIMOTEKH WM BOCHOJB30-
BaThCS YUTAJIBHBIMU 3aJIaMHU.



