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1. llesu u 3212494 AU CIUILIHHBI

L[GJ'II) JAUCHOUIIJIIMHBI: OCBOUTH MCTOAbI 1 CII0coObBI aHAIN3a JaHHBIX C UCITOJIB30BaAHUEM
A3bIKa MporpaMMupoBanus Python 11t perennst pa3auyHbIX HAyYHBIX U TPAKTHYECKUX
3aga4. BaI[a‘-II/II -IIO3BHAKOMUTHCA C pa3JIMYHBIMHA BUAAMHW dHAJINW3a JaHHbIX (OHI/IcaTeJ'IBHaﬂ
CTaTUCTHKA, BU3yaJIu3anusi, HapHBIﬁ 1 MHO>KE€CTBEHHBIM KOppCHHHHOHHBIﬁ aHaJInu3,
ITPOBCPKA CTATUCTUICCKUX FI/IHOTCS) -HAYUYUTHCA Ha NPAKTHUKE ITPOBOANTH KOMIIJICKCHOC
HCCIIEIOBaHUE /1IaTAaCEeTOB C UCMOJIb30BaHNEM OMONINOTEK A3bIKA POTrPAMMUPOBAHHUS
Python.

Kparkoe cogepkaHue TUCHMIITIMHBI

B manHOM Kypce 11 aHanmM3a JaHHBIX UCTIONB3YIOTCS SI3bIK TporpamMmMupoBanus Python -
pabota ocymecTBisieTcs B onnaiiH-cpene Google Colab. M3yuaroTcst BO3BMOXKHOCTH
UCIIOJIb30BaHMs OMONMMOTEK 1 MoayJiel Python it crarncTiyeckoro aHanmsa
Bu3yanu3anuu n1anHeix (Numpy, Linalg, Pandas, Scipy, Matplotlib, Statsmodels u ap.).
Boinbiioe BHUMaHUE YIEsSeTCs OlEHKE YHCIOBBIX XapaKTePUCTHK ITOKa3aTeNe,
U3YYCHHIO B3aMMOCBSI3€H JIaHHBIX, U3MEPEHHBIX B Pa3HBIX IIKadaX, IPOBEPKE 3HAUUMOCTH
KOPPEJISIIIHi, MOCTPOSHUIO PA3TUYHBIX AHarpaMM U rpadukoB

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJibTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Tnanupyemblie pe3yabTaThl
OII BO (komnieTeHIIuN) 00y4eHHUs 110 AUCUUTUIHHE

3HaeT: METOAbI IPOBEACHUS SKCIIEPUMEHTAIBHBIX
CTaTUCTUYECKHUX PACUETOB 110 OPUTMHAJIBHBIM
METOIMKAM U KPUTUYECKU OLICHUBATh UX
[pe3yJIBTaThI

MMeeT npakTUYeCKUI OMBIT: IPOBEICHUS aHAJIN3a U
TEOPETUYECKOTO 0000IICHNSI HAyYHBIX JJAHHBIX B
COOTBETCTBUU C 3aJja4aMU UCCIECHOBAHU

I1K-1 CriocobeH akTUBHO y4acTBOBATh B
IIPOBEJICHUH SKCIIEPUMEHTAIBHBIX CTATUCTUYECKUX
pacueToB 110 OPUTMHAIBHBIM METOAMKAM U
KPUTUYECKHU OLIEHUBATh UX PE3YJIbTaTh

3. Mecro nucuuninubl B ctpykrype OII BO

[lepedens mpeAnIeCTBYIOMUX TUCIIATUIHH, [lepedens MOCIETYIOMNX AUCITUTITNH,
BUJIOB paboT yueOHOro MiaHa BUJIOB paboOT

CraTucTUuecKue METO/Ibl U MOJIEIH
[IPOrHO3UPOBAHUS,
[TakeTbl NPUKIIAHBIX CTATUCTHYECKUX ITPOrpaMM

JlaGopaTOpHBIN MPAKTHKYM 110 MaTEMaTHIECKOM
CTaTUCTHUKE

TpeboBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSM, HABbIKAM CTYIE€HTA, HEOOXOAUMbIM
IPY OCBOCHHUH JJAHHOM AMCLMIUIUHBI M MPUOOPETEHHBIM B PE3YJIbTaTe OCBOEHUS
NPEALIECTBYOIUX JUCUUIIINH:

Jucnurninmza TpeboBanus

3HaeT: YMeeT: peau30BbIBaTh OCHOBHEIC U
MOIU(HUITIPOBAHHBIE METOIBI 00PaOOTKH
CTAaTUCTHYCCKUX JAaHHbIX, B TOM YHUCJIC C
PUMEHEHUEM COBPEMEHHBIX HH(OPMAIIMOHHO-
KOMMYHHUKAIIMOHHBIX U HHTCIIJICKTYAJIbHBIX

JlaGopaTopHbIii MPAKTUKYM IO MaTeMAaTUYECKON
CTaTUCTHKE




| TexXHOJIOrnK MIMeeT npakTu4eCKuil OIBIT:

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6mast TpyA0€MKOCTh JUCHUIUIMHBI cOCTaBseT 4 3.€., 144 4., 57,5 4. KOHTaKTHOM

paboThI
Pacnpenenenune
Bcero [0 ceMecTpaM B yacax
Bun yuebHoM paboThI
4acoB Homep cemectpa
2

O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 48 48

Jlexuuu (JI) 16 16

[IpakTudeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 0 0
aynuTopHbIX 3aHsaTHi (I13)

Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvuas paboma (CPC) 86,5 86,5

MIOJArOTOBKA K IPOBEPOYHBIM 33JIaHUSAM U TECTAM, 2 2
[TPOBOIMMBIM Ha JEKIUIX

Boinonnenue pacuéroB u 0popMIIeHUE OSICHUTEIBHON 45 45
3anucKu B pamkax KypcoBoit paboTbl

MOATOTOBKA K MU dHepeHIIMPOBAHHOMY 3a4ETY 23,5 23.5

MTOJITOTOBKA K JIA0OpaTOPHBIM paboTam 10 10
KoHcynbTanum u mpoMexXyTodHas aTTecTalus 9,5 9,5
Bun koHTpoOs (3aueT, aud.3auet, IK3aMeH) - aud.3auet,KP

5. Coneprxkanue TUCUHMILIIIMHBI

N O0beM ayqUTOPHBIX 3aHITHI 10
o
a3z(_ena HaumenoBanue pa3aenaoB JUCHMIIINHBI BUlaM B 4acax
i Beero | JI| 13 | JIP
1  |bubmuorexa Numpy (01HOMEpPHBIE MACCUBBI U MaTPHULIbI). 12 4 0 8
bubmmoreka Pandas. O6paboTka v aHaIN3 TaOTUIHBIX
2 14 4 0 10
TaHHBIX.
3 [IpoBepka cTaTUcTHYECKUX THIOTE3 B Python (OnbmmoTeka 10 4 0 6
Scipy) u Bu3yanu3arus TaHHBIX
4  |KoppenaunoHHBIN aHAJIN3 12 4 0 8
5.1. Jlekuun
Ne Ne Kox-
HanmMmeHoBaHME WITH KPAaTKOE CONIEPIKaHHE JICKIIMOHHOTO 3aHSATHS BO
JeKIUU[pa3aena
4acoB
S13b1k mporpamMmmupoBanus Python. OcoGeHHOCTH 1 BO3MOXHOCTH si3bIKa. KpaTkmii
0030p OCHOBHBIX OMONIMOTEK /UIsl aHaU3a JaHHBIX. O030p HCTOYHUKOB U
1 | [promaox ans paboThl, nHGOpManuK U n3ydeHus. budnmoreka Numpy (padota ¢ )

MCTOIBbI.

MaccuBamu). OgHOMEpPHBIE MaccHBBI Numpy : CO3JaHUE, OCHOBHBIE OIlEpaIiH,
reHeparys ciydyailHbIX MacCUBOB,MHICKCAIMS, Cpe3bl, punprpanus, yHKIUNA U




/IByMepHble MaccuBbl Numpy (MaTpuisl) : CO3/1aHUE, OCHOBHBIE ONEpaLiHy,
reHepalus cllydyaliHbIX MaCCUBOB,MHIEKCALM, Cpe3bl, GuiIbTpanus, GyHKINHU U
METOZbl, MATPUYHBIE ONIEPALINH, JIEMEHTHI JINHEHHOU anreopsl. OnucarenbHas
cTarucTuka B Numpy ((pyHKIHMH ¥ METOABI [UI BEIYUCIEHUS CTATUCTHYECKUX
XapaKTEPUCTUK).

Pabora ¢ 6ubnuorexoit Pandas. Series (cozganue, aTpuOyThl, HHACKCAIINSA,
onepanuu, pyHkuu u Metoabl). DataFrame (co3manue, aTpuOyThl, HHACKCAIIUSA,
cpe3bl, (GUIbTpaIus. npeodpa3oBaHue TaOMUIIbI, TPYIIIUPOBKA, COPTUPOBKA,
rpadudeckre BO3MOKHOCTH, CTATUCTHYECKHE U AP. PYHKIIMH, CBOTHBIC
TaOJHIIBL...)

MonTupoBanue Google ucka. 3arpyska ¢aitnoB paznuyHoro ¢popmara B
DataFrame (.xls, .csv, .txt....) ¢ Google nucka

[TpoBepka CTaTUCTUYECKUX TUTIOTE3. YPOBEHb 3HAYMMOCTH U P-3HAUCHUE.
[IpoBepka Ha HOPMATBHOCTH ((PYHKITUU OHOTHOTEKH Scipy).

Busyanuzamus B Pandas, Matplotlib, Seaborn

[TonsTne koppensuuu. [lapHslil KOppensIuuoHHbINA aHanu3. /luarpamma paccestHus.
Jluneiinas u panroBast koppessius. [IpoBepka runoresbl 0 3HAYMMOCTH

ko3¢ dunenTa koppensauun. OyHKIUN TSl BEIYUCIEHUS KO3 OUITMEHTOB
KOpPEJISILIMY U P- 3HaUeHH 6ubnmoreku Scipy.

CBsI3b TUXOTOMHUYECKUX, KATETOPHATIbHBIX JaHHBIX. KoadduumeHTs! koppensuu
TOYEUHO-OMCEepHUaNIbHBIN, paHTOBO-OncepuanbHblil, "¢pu'", Kpamepa. Boioop
k03¢ (hUIeHTa KOppeILnu.

5.2. llpakTHyecKue 3aHATUSA, CEMUHAPBI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

Ne
3aHATUA

Ne

pas3aciig

HaumeHoBaHMe WK KpaTKoe cofiepkaHue J1a0opaTopHoi paboThI

Koi-
BO
4acoB

1,2,3

OcHoBbl pabotel B Google Colab (Python). OmHOMEpHBIE MACCUBBI K MATPHUIIBI
oubnmuorexu Numpy. (JJaboparopusie Pabotsr. Yacts 1 - 3 paboThI).

4

Martpuunsle oniepanuu B Oubmuoreke linalg. (JJaboparopusie Pa6oter. YacTs 1 - 1
pabora).

5

bubnuoreka Pandas. Series. (JJabopatopusie Pa6otsl. Yacts 2 - 1 pabota ).

6,7

bubmuoteka Pandas. Datafame. OcHOBHBIE BOBMOKHOCTH PaOOTHI.
Craructuueckuit ananu3 u Buzyanusanus B Pandas. (Jlabopatopusie PaboThi.
Yacts 2 - 1 pabora).

8,9

MomnTtupoBanue Google [lucka. 3arpy3ka naracera B DataFrame u3 TekcToBOro
¢aiina u Tabmuret Excel. (JJaboparopusie Pabotsl. HacTs 2 - 1 pabora ).

10

[IpoBepka JaHHBIX HA HOPMAJIBHOCTH C TOMOIIBIO (PYHKIMI OnbIHoTekn Scipy
(kputepun [Hlanupo-Yunka, Xu-kBaapar, Konmmoroposa-CMmupHOBa).
(JTaboparopubie padoTer. HacTs 3 - 1 pabora).

11

CpaBHenue cpennux u nucnepcuid. (Jlaboparopusie Pabotsl. Yacts 3 - 1 pabora).

12

Busyanu3zanus qaHHbix B Oubanorexe Matplotlib - rpaduk, nonuros,
rECTOTpaMMa, JIarpaMMa paccestHus, Kpyropas auarpamma. OyHKIUU
6ubnuorexu Seaborn (JJaboparopusie Pabotsl. Hacts 3 - 1 pabota).

13,14

[Tapnas xoppemnsiuus. Koaddumuents: koppemnsiiuu Cnupmena, Kennganna.,
[Tupcona. [Toctpoerne quarpamm paccesaus. (Jlaboparopusie padbotsl. HacTs 4 -
1 paborta).

15,16

B3anMocCBsI3b KaTeropuaabHbIX JaHHBIX (Orcepuanbabie, DU, Kpamep)




| |(Ha60paT0pHLIe Pa6otsl. YacTs 4 - 2 paboThl.)

5.4. CamocrosiTesibHasi padoTa CTyIeHTA

Brimonuenue CPC

TTomsun CPC

Crincok nureparypsl (C yKkazaHUEM
pa3zienos, TiaB, CTPaHMIl) / CChIIKA Ha

pecypc

CemecTtp

Koi-
BO
JacoB

IIOIFTOTOBKA K NPOBCPOUYHBIM 3aJJaHUAM U
TECTaM, IPOBOAMMBIM Ha JICKIIUAX

1. MHOrOMEpHBIE CTATUCTUYECKUE METOABI :
METOJIMYeCKUe yKa3aHus / coctaButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
DIIEKTPOHHBIH // JIaHb : 3IeKTPOHHO-
oubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
JTOCTYyTIA: [l aBTOPHU3. MOJb30BaTENeH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pErpeccUOHHbIN aHaIu3 : yueOHO-
MeTtoandeckoe nocoodue / E. A. I'epacumona,
M. 1O. Kapeimes. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : 2NeKTPOHHBIIH //
JlaHb : 2IeKTPOHHO-OUOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
OCTyMa: 7Sl aBTOPH3. MMOJIb30BATENICH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
Ha6op 6mokaoToB Google Colab

BrinonHenue pacy€ToB u ohopmileHHE
MOSICHUTEIHLHON 3alTMCKU B PaMKax
KypcoBoii paboTbl

1. Uypakos, E. [1. BBenenue B MHOrOMEpHBIE
CTaTUCTUYECKHE METO/IBI : yueOHOE TTocoOune
/ E. I1. UypakoB. — Canxt-IletepOypr :
Jlanp, 2016. — 148 c. — ISBN 978-5-8114-
2149-7. — Tekcr : 21eKTpOHHBIN // JIaHb :
DJIEKTPOHHO-OMOIMOTEYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/87598
(mara obpamenus: 15.09.2021). — Pexum
NIOCTYyTIA: 711 aBTOPH3. MOJIb30BaTeNeH. 2.
MHOTOMEpHBIE CTaTHCTUIECKHE METOJIHI
MeTOoIMYecKe yKa3zaHus / cocraButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 ¢. — Tekcr :
HIIEKTPOHHBIN // JIaHb : 37IeKTpOHHO-
oubmuoteynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
NOCTYTIA: JIIsl aBTOPH3. MTOJTb30BATENCH.

45

MOATOTOBKA K TU(depeHITMPOBAHHOMY
3a4ETy

1. MHOTOMEpHBIE CTATHCTUYECKHE METOIHI
MeTOJMYecKue yka3aHus / coctaButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
RIIEKTPOHHBIN // JIaHb : 2I€KTpOHHO-
oubmuoteynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
JIOCTYyTIa: JI7Isl aBTOPH3. MOJIb30BATENCH. 2.

23,5




['epacumoBa, E. A. DxoHOMeTpHKa:
pErpeccUOHHbIN aHau3 : yueOHO-
MeTtoandeckoe nocoodue / E. A. I'epacumosa,
M. 1O. Kapeimes. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : 2NeKTPOHHBIIH //
JlaHb : SIeKTPOHHO-OUOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara oopamenus: 15.09.2021). — Pexum
NOCTYyTIA: 711 aBTOPH3. MOJIb30BaTENICH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeToanueckue yKa3aHus K 1a00paTopHbIM
paboram. Habop 6iokHOTOB Google Colab.

[MO/ITOTOBKA K JIA0OpaTOPHBIM paboTam

1. MHOTrOMEpHBIE CTATUCTHYECKUE METOIBI :
MeTOoIMYecKe yKa3zaHus / coctaButenu M.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 ¢c. — Tekcr :
HIIEKTPOHHBIN // JIaHb : 3IeKTpOHHO-
oubmuoteynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
JTOCTYyTIA: JIJIsE aBTOPHU3. MOJb30BaTENEH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pETrPEeCCHOHHBIN aHAIN3 : y4eOHO-
MeTonnueckoe nocobdue / E. A. I'epacumosa,
M. 10. Kapere. — Camapa : CamI'VIIC,
2011. — 98 c. — Tekcr : 21MeKTPOHHBIH //
JlaHb : 2IeKTPOHHO-OUOIMOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
NIOCTYyTIA: 711 aBTOPH3. MOJIb30BaTENEH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeTtoauueckue yKa3aHus K J1a0opaTopHbIM
paboram. HaGop 6iokHOTOB Google Colab.

10

6. @oH/1 OLIEHOYHBIX CPEACTB /ISl IPOBeIeHHsI TEKYIero KOHTPOJIsl YCIIeBaAeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTpoinb kauecTBa 0CBOSHMsI 00pa30BaTEIbHOM MPOTPaMMBbI OCYIIECTBISIETCS B

cootBercTBHH ¢ [Tonokenrnem o 6aNTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. KouTpoabusie meponpusitusa (KM)

HasBanue Yun-
Ne | Ce- Bun Maxkc.| Ilopsok HauucieHus
KOHTpoNbHOTO (Bec ThIBA-
KM{mectp| xoHTpoOIs Oamn 6amtoB
MEPOTNPHUATHS ercs B [TA
JlaGoparopHsble
. 3a paBUIBHO .
Texymuii | pabotsl. Yacts 1 nudpepeHITpoBaHHbII
1 2 " " 4  |BBINOJIHEHHYIO paboTy
KOHTPOJIb Numpy" ( 4 3a4eT
HauucnseTcs 1 Gann
paboThI)
3aaHue coaepKuT 4
. | IIpoBepounoe A Aep N
5| o Texymmii saxate | 4 |[MYHKTa, 32 MPaBHIIbHOE i pepeHIIMPOBaHHBIN
KOHTPOJIb "Python" BBITIOJTHEHHE KaXKI0TO 3a4eT
y Hauucisiercs 1 6amn




3agaHue (TeCT) CONEPKUT 5
Texymmii Hposepourioe BOITPOCOB, 32 KaXIbIN nudpepeHpoBaHHbII
3] 2 Y 3ananue 2 5 P . P P
KOHTPOJIb " " [IPABWJIbHBIN OTBET 3a4eT
Numpy 1
Hauuciusercs 1 Gann
JlaGopartopHsbie
. 3a Ka)Ky1o PaBUIbHO .
Texymuit | pabotel. HacTs 2 Qg pepeHIIMPOBaHHBIN
4 2 " " 3 |BBINIOJIHEHHYIO paboTy
KOHTPOJIb Pandas" (3 3a4eT
HayucnseTcst 1 Gamnn
paboThI)
JlaGoparopHble
Texymuii pabotsl. Yacts 3 3a Kax Iy MPaBHUIHHO ddeperIpoBaHbiii
51 2 Y "CraTtucTuueckue 1 [BBIMONHEHHYIO paboTy p P
KOHTPOJIb " 3a4yeT
runotesbl” (3 Hauucsiercst 1 6amn
paboThI)
JlaGopaTopHbie
o 3a KKy IPaBUIIBHO .
Texymmii | pabotsl. HacTs 4 Qg epeHIIMPOBaHHBII
6| 2 " " 3 [BbImONHEHHYIO paboTy
koHTponb |"Koppemsmusa" (3 3a4eT
Hauucsiercs 1 6amn
paboThI)
[IpoBepounoe 3anaHue (TecT) COOEPKUT &
71 2 Texymmii 3a/1aHHe g [BOTIPOCOB, 32 KaKJTbIH nudepeHpoBaHHbII
KOHTpoJb |("M3mepurenbHbie [IPaBUJILHBIN OTBET 3a4er
IIKaJIbl " Hauuciusercs 1 Gann
[Tposepounoe 3amgaHue (TeCT) COMEPKUT 5
3 ’ Texymni 3a1aHue 5 5 [BOTPOCOB, 32 KayK bl i pepeHIIMPOBaHHBIN
KOHTPOITb "ITonsiTue [PaBWIbHBIN OTBET 3a4eT
Koppensuun" Hauucisiercs 1 6amn
Tpome 3ananue (tect) conepkut 20
" | ®OC "3anmanue BOIIPOCOB, 33 KaXKJbIH nbdepeHupoBaHHbIH
9 | 2 | xyrouHas W " 20 p e g pmpdepentup
aTTeCTALIS Ha 3a4yéTe MIPaBUJIBHBII OTBET 3a4er
Hauucsiercst 1 6amn
6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLCHUBAHUS
Bua npoMexyTouHOM Kpurepun
P J IIpouenypa nposeneHus PHTEP
aTTeCcTaluu OLICHUBaHUS
Ha muddepennmpoBanHoM 3aueTe MPOUCXOIUT OLICHUBAHUE
3HAHUM, yMEHUI 1 IPUOOPETEHHOTO OMbITa 00yYaIOMIUXCS MO
nucuumuinae " [IporpaMMmupoBaHue 1S aHalv3a JaHHBIX'' HA
OCHOBE IOJIyYE€HHBIX OLIEHOK 32 KOHTPOJIbHO-PEUTHUHIOBBIE
MEpPOIPUATHSI TEKyIIero KoHTpos. [lpu HenocTaTouHoMl W/nnn
HE yCTpauBarollel CTy/IEHTa BEJIMUYNHE PEUTHHIA EMY MOXKET
OBITH TPEJIOKEHO BHIIIOJHUTD 3a/1aHKe Ha 3ayeTe. B
JdepeHIIpOBaHHbII pe3yabTaTe CKIabIBAETCSI COBOKYIIHBIN PEUTHHT CTy/leHTa, |B cooTBeTcTBUM
p gaqu; KOTOphIH TuddepeHnrpyercs B OLIEHKY U IpocTaBiseTcs B |c nm. 2.5, 2.6

BEJIOMOCTb, 3a4ETHYIO KHIKKY cTyaeHTa. OmmuHo: Bennuuna|llonoxenus
peiiTunra oOyyarorierocs rno aucuuruinge 85...100 %
Xopoiuo: Benuunna peiitunra o0y4aromerocsi TUCIMILIHHE
75...84 % VYnosnerBopuTenbHO: BennunHa pedtuHra
oOyuarorerocs mo aucuurinae 60...74 %
HeynosnerBopurensHo: Bennunna peiftunra o0ydaromerocs
no pucuumuHe 0...59 %. Ouenka no AUCUMIIIIMHE BHOCUTCS B
«IIpunoxxeHue K JUIIIOMY OaxajiaBpay.

KypCOBbI€ pabOThI

Maructpsl BHIIOJTHSIOT CTATUCTUYECKUI aHAIN3 BHIOPAHHOTO
JlaTaceTa ¢ UCIOJIb30BaHMEMONOINOTEK A3bIKa
nporpamMmmupoBanusi Python. Pe3ynbrarel pacuéros

B cooTrBeTCTBUU
cm 2.7
[Tonmosxkennsa




00CYXKIArOTCs C MPeTnoaaBaTeeM, MoCie 4ero 0hopMIIsIeTCst
nosicauTenbHas 3anvucka. B EDU B 3amanune KypcoBbie paboTsl
npukperisiercs : 1.Texct 3anucku (B popmare pdf ninm word),
coJZiepKalluii B TOM YHclie cChUIKy Ha 010kHOT Colab 2. daiin
¢ pacuéramu Ha python (pdf) 3. ¢aiin ¢ maracerom (xIsx, csv,
...). 3amuTa MpoBOAUTCS C IEMOHCTPAIUEH PE3yJIbTAaTOB
pacu€ToB B MPUCYTCTBUU KOMUCCUHU U MarucTpoB. Pe3ynbrart
OIICHUBAETCS IO YEeTHIPEX OanmpHOM cucTeme: OreHka
"OTIMYHO" BBICTABISAETCS 3@ MOJHOCTHIO U KAYE€CTBEHHO
BBITMIOJTHEHHOE 3aJ[aHKe, CoJeprKallee TEMOHCTPAIUIO BCeX
BO3MOXKHOCTEH 1 python mpu mpoBeACHUH CTATUCTHYECKIX
pacuétoB 1o Teme KP, rpaMoTHO 1 1ornyHO 0()OPMIICHHYIO
MOSICHUTENBHYIO 3aMUCKY, YBEPEHHbIE OTBETHI HA BOIIPOCHI TPHU
3ammTe. OneHka "Xopoiio" BBICTABIISIETCA 3@ MTOJIHOCTHIO
BBITIOJIHEHHOE 33/IaHK€e, HO COJIEprKalllee MOTPEIIHOCTH B
pacué€Tax W/ WM HEe BCE BO3MOXXHOCTH IIPH pacuyéTax, TakxKe
YaCTUYHO JIOITYCKAIOTCSl HEMOJIHBIE OTBETHI HA BOIPOCHI
KoMuccHM npH 3amute. OneHka "y10BIeTBOPUTEIBHO"
CTaBUTCS 32 BHITIOJIHEHHOE 3a/IaHKe, CO/IepKaIee
MOTPEIIHOCTH B pacuéTax U BbIBOJAX, IPU YACTUYHBIX
HapYHICHUSIX JIOTUKH 0(hOPMIICHHSI TOSICHUTEITLHOM 3alUCKH, a
TaK)k€ HE COBCEM YBEPEHHOM OTBETE Ha BOMPOCHI ITPH 3aILUTE.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuu Pesynbrarel 00yueHus

3HacT: MCTOABI ITPOBCACHUSA SKCIICPUMCHTAJIbHBIX CTATUCTUYCCKUX

11K-1 PacyEeTOB 110 OPUTHMHAIBHBIM METOAMKAM M KPUTUUYECKHU OLIEHUBATh UX HAHAHHHAHH
pE3YIbTATEI

NmeeT HpaKTI/I‘-ICCKI/Iﬁ OIIBIT: MPOBCACHHUA aHAJIN3a U TCOPETUYCCKOIO AL
0606HIGHI/I$I HAYYHBIX JaHHBIX B COOTBETCTBUU C 3aJa4aMU UCCIICAOBAHHNA

[1K-1

TumnoBbie KOHTPOJIBbHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIITIMHBI

IeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALUS
@) OCHOBHAs TUMepamypa:

1.  Kpewmep, H. III. Oxonomerpuka [TexcT] yueOHUK 111 By30B 11O
criennaIbHOCTAM dkoHOMUKH M yrip. H. L. Kpemep, b. A. IlyTko ; mox pex. H. II.
Kpewmepa. - 3-e uzn., nepepad. u gon. - M.: OHUTU-ITAHA, 2013. - 328 c.

2. 3ansanun, B. . Maremarudeckas cratuctuka [ Tekcr]| yue0. mocodue
B. W. 3ananun, E. B. Xaputonora ; FOx.-Ypai. roc. yH-T, Kad. Mar. ananus ;
OVYpI'Y. - Yensabunck: Uznarenscto FOYpI'Y, 2008. - 146 c.

3.  JyO6pos, A. M. MHOTOMEpHBIE CTaTUCTUYECKUE METObI: s
HSKOHOMHUCTOB M MEHEIPKEPOB Yuel. JIJIsl HKOH. CrieluaabHOCTeN By30B A. M.
Hy6pos, B. C. Mxurapsn, JI. . TpomuH. - M.: ®unaHcel 1 ctatuctuka, 2003. -
349, [1] c.

4. Maxkapona T. M. IIporpammupoBanue Ha si3pike Python : metos.
yKa3aHus K JUCUUILIMHE JIJIsl CTYJEHTOB XUM. HAallpaBJICHUN MOATOTOBKHU
npoekTHoro ooydenust (Maructparypa) / T. M. Makapoga ; FOx.-VYpai. roc. yH-T,



Kad. Teoper. u npuknan. xumus ; FOYpI'Y. - Uensabunck : Mznarenbckuit eHTP
IOVYpl'Y, 2022. - 33, [2] c. : u.

0) OononrHUMENbHASL IUMePamypa.:

1. I'mypman, B. E. Teopust BepoITHOCTEN U MaTeMaTUUYECKasi CTaTUCTUKA
[Tekcr] yue6. mocobue s By30B B. E. 'mypman. - 12-e uzn. - M.: FOpaiit, 2014. -
478, [1] c. un.

2. Maremarnueckas craructuka ¥Y4e0. nis Bry30oB B. b. ['opsunos, U. B.
[TaBnog, I. M. IIBetkoBa, O. U. Teckun; [lox pex.: B. C. 3apyOuna, A. II1.
Kpuwmenko. - M.: U3narensctBo MI'TY nm. H. 3. baymana, 2001. - 423 c. un.

3.  Cemxsuk P. [IporpammupoBanue Ha si3bike Python : yue0. kypc ; nep. ¢
anr. / P. CemxBuk, K. VYoaiin, P. lonaepo. - M.; CII6. : Iuanektuka, 2019. - 736 c. :
WII.

4.  3narononbekuit JI. M. OcHOBBI mporpaMMupoBaHus Ha si3bike Python :
yueonuk / J[. M. 3natononsckuid. - 2-e uzn.. - M. : JIMK ITPECC, 2018. - 394, [1] c.
: AL

8) omeuecmeennvle U 3apyOedtCHble HCYPHANbL N0 OUCYUNTUHE, UMelowuecs 6 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Jlaracetsl ajs aHaiu3a
Meroanueckue ykazanus Kk KP
Texctol nexuuit (Temsr 1-4)
Ccouiku Ha 650kHOTH Google Colab (Temsr 1-4)
Meronuueckue ykazanus K JadopatopHbiM padotam (Yactu 0-4)

kW

U3 HUX: y4eOHO-Memoouueckoe obecneyerue camocmosmenpHol pabomsl cmyoeHma:
1. JlaTraceTsl IJIs aHAIH3a
2.  Meronnueckue ykazanus k KP

3ﬂeKTpOHHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTAIlUA

HanmeHoBanue
No Bun peeypeas bubmuorpadudeckoe onrcanue
JTUTEPaTyphl AIIEKTPOHHOMN
dbopme
Bonbdcon, M. b. AHanu3 gaHHBIX ;| y4eOHO-METOANYECKOE
SEC nocoobue / M. b. Bonb(con. — Canxkr-Iletepoypr : CIIOI'YT

OcHoBHast uM. M.A. bonu-bpyesuua, 2023. — 69 c. — TekcrT :
| M3/1aTeNIbCTBA .
nuTepaTypa T JIeKTPOHHBIH // JIaHb : 3IeKTPOHHO-OMOIMOTEeUHAsl CUCTEMA. —
URL: https://e.lanbook.com/book/381533 (nara oOpareHus:
29.05.2025). — Pexkxum moctyna: AJis aBTOpH3. TIOJIb30BaTENCH.

Jlanckux, FO. B. MHTeNekTyanpHbIi aHaINW3 TaHHBIX ;| y4eOHOe
SEC noco6ue / 0. B. Jlanckux, B. I. Jlanckux. — Kupos : Batl'V,
OcHoBHas 2023. — 240 ¢. — TekcT : 2nmeKTpoHHBIH // JIaHb : 37E€KTPOHHO-
2 W3/1aTENbCTBA
nuTeparypa ams O6ubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/408569 (nara obpatenus:

29.05.2025). — Pexum noctyna: 1ji1 aBTOPU3. MOJIb30BATEIEH.

3 |OcHoBHasg ObC Jlemunona, JI. A. InTeiekTyaapHbIM aHAJIN3 JAHHBIX Ha SI3BIKE




nuTeparypa

N31aTCJIbCTBA
Jlanb

Python : yueGHO-MeTommueckoe mocobue / JI. A. Jlemunosa. —
Mocksa : PTY MUPDA, 2021. — 92 ¢. — Tekcr :
PIEKTPOHHBIH // JIaHb : 37€KTPOHHO-OMOINOTEUHAs cUCTEMA. —
URL.: https://e.lanbook.com/book/218693 (mara obpamienus:
29.05.2025). — Pexum noctyna: 1jig aBTOPU3. MOJIb30BATEIEH.

JlononauTeNbHAS
muTeparypa

ObC
N31aTeIbCTBA
Jlann

Cesepanc, Y. P. Python st Bcex / Y. P. CeBepaHnc ; nepeBof ¢
anruiickoro A. B. Caactuna. — Mocksa : J[IMK Ilpecc, 2021.
— 262 c. — ISBN 978-5-93700-104-7. — Teker :
2IIeKTPOHHBIN // JIaHb : 3IeKTPOHHO-OMOIMOTEeYHAsl cUCTEMA. —
URL: https://e.lanbook.com/book/241115 (nata obpateHus:
29.05.2025). — Pexkum moctyna: AJis aBTOPH3. TIOJIB30BaTENCH.

JlonmonHUTEIbHAS
muTeparypa

9bC
N30aTeILCTBA
Jlaun

Turos, A. H. Busyanuzauus nanusix B Python. Pabota ¢
6ubnuorekoit Seaborn : yuebHo-MeTonndeckoe nocodue / A. H.
Turos, P. ®. Tasuesa. — Kazanp : KHUTY, 2023. — 144 ¢. —
ISBN 978-5-7882-3326-0. — TekcT : 2neKTpoHHbIH // JIaHb :
DIIEKTPOHHO-O0nOMHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/412463 (nara oOpamieHus:
19.05.2026). — Pexxum noctyna: AJjis aBTOpH3. TOJIb30BaTENCH.

JlononmauTebHAS
muTeparypa

ObC
N31aTeIbCTBA
Jlann

Turos, A. H. Busyanuzauus pacnpeneneHus J1aHHbIX U siepHast
orieHKa MIoTHOCTH B Python : yueOHO-MeToMMYecKkoe mocodue /
A. H. Turos, P. ®. TasueBa. — Kazaus : KHUTY, 2024. — 96 c.
— ISBN 978-5-7882-3479-3. — TekcT : aneKkTpoHHbIH // JIaHb :
PIIEKTPOHHO-OnOMHoTeuHas cuctema. — URL:
htpts://e.lanbook.com/book/477899 (nara obparenus:

19.05.2026). — Pexum nocTymna: i aBTOPU3. MOJIb30BATEIEH.

HCpC‘IGHB HCIIOJIB3YCMOT'O IIPOIrpaMMHOIO oOecreUeHMS:

N —

. Microsoft-Windows(6eccpodHo)
. Microsoft-Office(6eccpouno)

3. ®T'AOY BO "HOYpI'Y (HNY)"-ITopran "Dnekrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)
4. -Python(6eccpouHo)

[Tepeuyens ncnoab3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U HH(OOPMAITMOHHBIX
CIIPABOYHBIX CHUCTEM:

Her

8. MarepuajibHO-TeXHUYECKOE O0ecredyeHre TUCIMIIJINHbI

OcHOBHOE OGOPYHOBaHI/IC, CTCH/bI, MAKCTbI, KOMIIbIOTCpHAasA TCXHUKA,

. Ne
Bun 3ansaruit ayz, | PPSAYCTAHOBIEHHOE IPOTPAMMHOE o0ecrieyeHue, UCIOIb3yeMoe IS
A pa3IUYHbIX BUJOB 3aHATHI
Kontpoins 405

caMoCTOsITeNIbHOM paboTsl |(1)

[1K ¢ mpoekropom minsa npenogasarensa+ [IK mist ctynenton

HuddepenumpoBannsiii 405

3a4€CT

D

[1K ¢ mpoekropom s npenogasarens+ [IK mist crynenros

[IpakTuueckue 3ansatus u 405

CEMMHAPBI

D

KoMIbIOTEpHBIN KJIACC C BBIXOJOM B HHTEPHET

Jlexnun

405
()

[1K ¢ mpoekropom mnsa npenogasarensa+ [IK ans ctynenton




