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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

CrarucTuyeckue MCTOAbI 1 MOACIN
I[MPOTrHO3UPOBAHUA

Her

TpeboBaHMs K «BXOIHBIMY» 3HAHUSM, YMEHHUSIM, HABbIKAM CTY/ICHTA, HEOOXOIUMBIM
IIPY OCBOCHUHM JTAHHOM TUCIMIUIUMHBI U IPUOOPETCHHBIM B PE3yIbTaTe OCBOCHUS
MPEAIECTBYOIINUX TACIUILUINH:

Her

4. O0béM 1 BUIBI y4eOHOI padoThI

OO0mast TpyA0eMKOCTh JUCHUILIUHBI cOCTaBsieT 4 3.€., 144 4., 57,5 4. KOHTaKTHOU
paboThl



Pacnpenenenune

Bcero [0 ceMecTpaM B yacax
Bun yue6Ho# paboThI
4acoB Homep cemectpa
2
O6miast Tpy10EMKOCTh AUCITUTUIMHBI 144 144
AyoumopHvie 3auamusi: 48 48
Jlexuuu (JI) 16 16
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 0 0
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvuas paboma (CPC) 86,5 86,5
MIOJATrOTOBKA K IPOBEPOYHBIM 33JIaHUSAM U TECTAM, 2 2
[TPOBOIMMBIM Ha JEKIUSIX
Boinonnenue pacuéroB u opopMIIeHUE 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 koHTpOs (3aueT, aud.3auet, IK3aMeH)

aud.3auet,KP

5. ConeprkaHue TUCHMILIIMHBI

N O0beM ayIUTOPHBIX 3aHITHI 110
o
a3z(_ena HaumenoBanue pa3aeaoB JUCHMIIINHBI BUlaM B Hacax
i Beero | JI| 13 | JIP
1  |bubnmuorexa Numpy (01HOMEpPHBIE MACCUBBI U MaTPHULIbI). 12 4 0 8
bubimoreka Pandas. O6paboTka v aHaIN3 TaOIUIHBIX
2 14 4 0 10
TaHHBIX.
3 [IpoBepka cTaTUCTHYECKUX THIOTE3 B Python (OnbnmoTeka 10 4 0 6
Scipy) u Bu3yanu3arus TaHHBIX
4  |KoppenaunoHHBIN aHAJIN3 12 4 0 8
5.1. Jlekuun
Ne Ne Kox-
HanmeHoBaHME 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. bubnmoreka Numpy (padota ¢ )

MCTOIBbI.

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

XapaKTEPUCTHK).

/IByMepHble MaccuBbl Numpy (MaTpuisl) : CO31aHUE, OCHOBHBIE ONEpaLiHy,

reHepalus CllydyaliHbIX MaCCUBOB,MHCKCALMA, Cpe3bl, GUiIbTpanus, GyHKIHHU U
2 1 |Meronsl, MAaTpUYHBIE OTIEpAIMH, JIEMEHTHI JIMHEHHOM anreOpsl. OnucarensHas 2
cTarucTuka B Numpy ((pyHKIHMH U METOABI JUI BEIYUCIECHHS CTATUCTUYECKUX

PaGora c 6ubnuorekoit Pandas. Series (cozganue, aTpuOyThl, HHACKCALINSA,
3 2 |onepauuu, pyHkuuu u metonsl). DataFrame (co3nanue, arpulyThl, HHIEKCALUS, 2
cpesbl, GuiIbTpanus. npeoOpasoBaHue TaONHIIBI, TPYIITUPOBKA, COPTHPOBKA,




rpaduueckre BO3MOXHOCTH, CTATUCTHYECKUE U JP. QYHKIUH, CBOAHbIC
TaOJUIIBL...)
4 ) MontupoBanue Google [ucka. 3arpyska (aitioB paznuaHoro gopmara B )
DataFrame (.xIs, .csv, .txt....) ¢ Google aucka
5 3 [TpoBepka CTaTUCTUYECKUX TMIIOTE3. YPOBEHb 3HAUUMOCTHU U p-3HAYCHHUE. )
[IpoBepka Ha HOPMATBHOCTH ((PYHKIIUU OMOTHOTEKH Scipy).
6 3 |Bmyammsamus B Pandas, Matplotlib, Seaborn 2
[TouaTtue koppensauuu. [lapHblil KOppenssUMOHHbBINM aHanu3. uarpamMmma paccesHusl.
7 4 JIunelinas u panroBast koppensuus. [IpoBepka runoresbl 0 3HAYUUMOCTH )
ko3 dunmenta koppensiuu. OyHKIUU A1 BBIYUCICHUS KOYPPUITISCHTOB
KOppEJSILUU U p- 3HAYEHUI Onbmuoreku Scipy.
CBsI3b TUXOTOMHYECKHX, KATETOPHAIBHBIX JaHHBIX. KoadduumeHTs Koppensium
8 4  |roueuHo-OKMcepHalbHBIN, paHroBO-OMcepuanbHbId, "pu'", Kpamepa. Boibop 2
K02 (HUITMEHTA KOPPEISALIUHN.
5.2. lIlpakTHyecKkue 3aHATHS, CEMHUHAPDbI
He MpeayCMOTPCHEBI
5.3. JIaGopaTtopHbie padoThI
Ne Ne Koz-
HaumenoBanue min kpaTkoe cofepkaHue J1abopaTopHOi paboThI BO
3aHATHUA[pa3IeNna
4acoB
OcHoBbl pabotsl B Google Colab (Python). OnHOMepHBIE MACCUBBI U MATPUIIBI
1,2,3 1 6
oubmuorexu Numpy. (JlaGoparopusie Pa6otsl. YacTs 1 - 3 paGoTsl).
4 1 Marpuunsie onepanuu B ondmmoreke linalg. (JJaboparopusie Pa6otsr. Hacts 1 - 1 )
paboTa).
5 2  |bubmuoteka Pandas. Series. (Jlaboparopasie PaboTer. Yacts 2 - 1 pabora ). 2
bubnuoreka Pandas. Datafame. OcHOBHBIE BOBMOXXHOCTH PaOOTHI.
6,7 2 |Craructrueckuil aHanu3 u Buzyanusanus B Pandas. (JIaGoparopusie PaboTsbl. 4
UacTs 2 - 1 pabora).
MountupoBanue Google /{ucka. 3arpy3ka natacera B DataFrame u3 TekcToBOTO
8,9 2 . 4
¢aitna u Tabmauusl Excel. (JlJabopatopusie Pabotsl. YacTs 2 - 1 pabora ).
[IpoBepka JaHHBIX HA HOPMAJIBHOCTH C MMOMOIIBIO (QYHKIIHI OUOIHOTEKH ScCipy
10 3 |(xpurepun lllanupo-Yunka, Xu-kBanpar, Koammoroposa-CMmupHoOBa). 2
(JIaboparopubie paboTsl. YacTs 3 - 1 pabota).
11 3 |CpaBuenue cpennux u aucnepcuid. (Jlaboparopusie Pabotsl. Hacte 3 - 1 pabota). | 2
Busyanuzamus qaHHbeIx B 0ubnuoreke Matplotlib - rpaduk, momuros,
12 3 |rucrorpamma, quarpamma paccesiHusi, kpyronas auarpamma. @ynkunn 2
oubmmorexu Seaborn (JIaboparopusie Pa6otel. YacTs 3 - 1 pabora).
[lapnas xoppemnsiuus. Koapdunuents: koppensiuuu Cnupmena, Kennanna.,
13,14 4  |[Tupcona. [TocTtpoenue auarpamm paccestuus. (Jlaboparopusie pabotsl. Hacte 4 - | 4
1 pabota).
B3anMocBs3b KaTeropuaibHbIX JaHHBIX (Oucepuanbubie, ®U, Kpamep)
15,16 4 4
(JIaboparopusie PaboTsl. YacTs 4 - 2 paboThI.)
5.4. CamocrosiTesibHAasi padoTa CTyIeHTAa
Beimonaenne CPC
Mo CPC Crincok nureparypsl (¢ yKkazaHUEM Cemecrp Kon-
pasenos, [1aB, CTPAHUIY) / CChUIKA HA BO




peCcypc

4aCOB

IIOArOTOBKA K NPOBCPOUYHELIM 3aJIJaHUAM U
TCCTaM, IPOBOAMMBIM Ha JICKIIUAX

1. MHOrOMepHbIe CTaTUCTUYECKHE METO/IHI
METOIMYECKHe yKa3zaHus / coctaButenu M.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'yY, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIH // JIaHb : JEeKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nata
oOpamenusi: 15.09.2021). — Pexum
NIOCTYyTIa: 711 aBTOPH3. MOJIb30BaTeNeH. 2.
['epacumoBa, E. A. DxkoHOMeTpHKA:
pEerpecCUOHHBIN aHau3 : yueOHo-
Metonuueckoe mocooue / E. A. I'epacumoBa,
M. 10. Kapspiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : NeKTpOHHBIH //
JIaHb : 3J€KTPOHHO-OMOINOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/130432
(mata obpamenus: 15.09.2021). — Pexum
TOCTYyTIA: /11l aBTOPH3. TOJTb30BATENCH.
TekcTsl JIEKIUH B 2JIEKTPOHHOM BHJIE.
Ha6op 6mokaoTOB Google Colab

BrimonHeHne pacy€ToB u opopMIICHHIE
MOSCHUTEILHON 3aIIUCKU B paMKax
KypcoBoii paboTsl

1. Uypaxkog, E. [1. BBenenue B MHOTOMEpHBIE
CTaTUCTUYECKHE METOMBI : ydeOHOe ocodue
/ E. I1. YypakoB. — Cankt-IletepOypr :
Jlanb, 2016. — 148 ¢. — ISBN 978-5-8114-
2149-7. — TexcT : >neKTpoHHBIH // JIaHb :
HIIEKTPOHHO-OMOIMOTEYHAsl CUCTEMA. —
URL: https://e.lanbook.com/book/87598
(mata obpamenus: 15.09.2021). — Pexum
NOCTYyTIA: 11l aBTOPH3. MOJIb30BATENEH. 2.
MHOTOMEpHBIE CTATUCTUIECKUE METO/IBI :
METOIMYECKHe yKa3zaHus / coctaButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Teker :
HIIEKTPOHHBIH // JIaHb : 3JEKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
oOpamenusi: 15.09.2021). — Pexum
JIOCTYTIA: 17151 aBTOPH3. MOJIb30BaTENEH.

45

MOAroTOBKA K AU(PepeHInpOBaHHOMY
3a4€Ty

1. MHOTOMEpPHBIE CTATUCTUYECKUE METO/IBI :
METOJIMYECKUe yKa3aHus / coctaBurenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Teker :
DIIEKTPOHHBIH // JIaHb : 2IEeKTPOHHO-
oubnuoreynas cuctema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
oCTyna: A7l aBTOPU3. MOJIb30BaTeNei. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pErpecCUOHHBIN aHaNu3 : yueOHO-
MeToandeckoe nocooue / E. A. I'epacumona,
M. 1O. Kapspimes. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : 2MeKTPOHHBIH //
Jlanb : SIEeKTpPOHHO-OMONNOTEYHAs cHCTEMA.
— URL.: https://e.lanbook.com/book/130432

(mara obpamenus: 15.09.2021). — Pexum

23,5




TOCTYTIA: JIJIsl aBTOPU3. MOJIb30BATENCH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeToanueckue yKa3aHus K 1a00paTopHbIM
paboram. HaGop 6okHOTOB Google Colab.

[MOITOTOBKA K JIA0OpaTOpHBIM paboTam

1. MHOTOMEpHBIE CTATUCTHYECKUE METOIBI :
MeTOoIMYecKe yka3zaHus / cocraButenu U.
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
JTOCTYyIIA: JIJIsE aBTOPHU3. MOJb30BaTENEH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pErpeCCHOHHBIN aHAIN3 : y4eOHO-
MeTonnueckoe nocodue / E. A. I'epacumosa,
M. 10. Kapepre. — 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
TIOCTYyTIA: 711 aBTOPH3. MOJIb30BaTENEH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeTtoauueckue yKa3aHus K J1a0opaTopHbIM

pabotam. HaGop 6oxkHOTOB Google Colab.

10

6. @oH/1 OLIEHOYHBIX CPEICTB /ISl IPOBeIeHHs TEKYIero KOHTPOJIsl YCIIeBaeMOCTH,
MPOMEKYTOYHOI aTTecTaluu

KonTposnb kauecTBa 0CBOSHMsI 00pa30BaTEIbHOM MPOTPaMMBbI OCYIIECTBIISIETCS B

cootBercTBHH ¢ [Tonokennem o 6aTbHO-PEUTUHTOBOW CUCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIITIXCS.

6.1. KouTpoabusie meponpusitus (KM)

HasBanue Yun-
Ne | Ce- Bun Maxkc.| Ilopsok HauucieHus
KOHTpoNbHOTO (Bec ThIBA-
KM{mectp| xoHTpoIs Oamn 6amtoB
MEPOTNPUATHS ercs B [TA
JlaboparopHsble
. 3a paBUIBHO .
Texymuii | pabotsl. Yacts 1 nudpepeHITpoBaHHbII
1 2 " " 4  |BBIIOJIHEHHYIO 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
3anaHue (TecT) COOEPKUT 5
Texymnii lposepouroe Boﬁ OCOB( 3a K)a)K;[LIl;'I ¢ depeHIINPOBAHHBIH]
3 2 Y 3anaHue 2 5 P T PEHIHP
KOHTPOJIb " " MPaBUJIbHBII OTBET 3a4eT
Numpy 1
Hauucsiercst 1 6amn
JlaGoparopHsbie
. 3a KaKy10 PaBUIbHO .
Texymmii | pabotsl. YacTs 2 G hepeHIIMPOBAHHBIT
41 2 " " 3 |BBINIOJIHEHHYIO paboTy
KOHTPOJIb Pandas" (3 3a4eT
Hauucisiercs 1 6amn
paboThI)




JlaGoparopHsble
a6otel. YacTs 3 3a KKy IpaBUIbHO
Texymmit |2 n(ppepeHIpoBaHHbIN
51 2 i "Craructuueckue| 1 1 [BeImONHEHHYIO paboTy pddeperip
KOHTPOJIb " 3a4eT
runoressl” (3 HauuciseTcs 1 6ann
paboThI)
JlaGoparopHble
. 3a Kax /1yt NpaBUIIbHO .
Texymmit | pabotsl. YacTs 4 ¢ depeHIINPOBAHHBIH]
6| 2 " " 2 | 3 |BBIIOJIHEHHYIO paboTy
kouTpoiss |"Koppemsus" (3 3a4eT
HauucnseTrcs 1 Gann
paboThI)
[Tposepounoe 3amgaHue (TeCT) COAECPKUT 8
7 ’ Texymnii 3a7iaHue | g [BOTIPOCOB, 32 KK IbIH i pepeHIMPOBaHHBIN
KOHTpoJb |"M3mepurenvHbie [IPABUJIbHBIN OTBET 3a4eT
1IKasbl" Hauucisiercs 1 6amn
[IpoBepounoe 3amgaHue (TeCT) CONEPKUT 5
g | 2 Texymnmi 3aj1aHue 5 1 5 [BOmpOCOB, 33 KaK bl Qg epeHIIMPOBaHHBII
KOHTPOJIb "IlonsiTue MPaBWIbHBIN OTBET 3a4eT
Koppesuu" HayucisieTcst 1 Gamnn
Moome 3amganue (Tect) conepxkut 20
ol 2 | x EO‘IH&?[ dOC "3ananue 50 [BOTIPOCOB, 32 KaKJTbIH nudepeHpoBaHHbII
aTTyeCTaL[I/Iﬂ Ha 3auére" [IPaBUJILHBIN OTBET 3a4er
Hauuciusercs 1 Gann
6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLIEHUBAHUSA
Bun npomexxyTouHOR Kpurepun
IIpouenypa nposeneHus
aTTecTalu poreiypa MpoBeA OLICHUBaHUs

KypcOBbIe pabOThI

Maructpsl BEIIOJTHSIOT CTATUCTUYECKUI aHAIN3 BHIOPAHHOTO
JlaTaceTa ¢ UCIOIb30BaHUEMONOINOTEK SI3bIKa
nporpammupoBanus Python. Pesynerarel pacuéros
00CYXJIAI0TCsI ¢ TIPETNoAaBaTelieM, IOCIIe Yero 0(hopMIIIETCs
nosicauTenbHas 3anucka. B EDU B 3amanue KypcoBbie paboThl
npukperisieTcs : 1.Texct 3amucku (B popmare pdf mimm word),
coJieprKaIlliii B TOM YHCIIe CChUIKY Ha 01okHOT Colab 2. daiin
¢ pacuéramu Ha python (pdf) 3. ¢aiin ¢ maracerom (xIsx, csv,
...). 3aIuTa IpoBOIUTCS C IEMOHCTpalluel pe3ylbTaToB
pacuéToB B MPUCYTCTBUU KOMUCCUH M MarucTpoB. Pe3ynbrar
OIIEHHUBAaEeTCA MO YeThIpEX OanbHOI cucteMe: OneHka
"OTIMYHO" BBICTABIISIETCS 3@ TOJHOCTHIO U KAYE€CTBEHHO
BBITMIOJTHEHHOE 3aJ]aHKe, CoJeprKallee TEMOHCTPAIUIO BCEX
BO3MOXKHOCTEH 1 python mpu mpoBeACHUH CTATHCTHYECKHX
pacuéros 1o teme KP, rpaMoTHO 1 TOTH4YHO 0(hOpMIIEHHYIO
MOSICHUTETHHYIO 3aIUCKY, YBEPCHHBIE OTBETHI HA BOIIPOCHI TIPH
3anmute. OneHka "Xopoiio" BEICTABISIETCS 3@ MTOJTHOCTHIO
BBITIOJIHEHHOE 3a/IaHK€e, HO COJIEprKalllee MOTPEITHOCTH B
pacuéTrax /WM HEe BCe BOZMOXKHOCTH MPH pacuérax, TakxKe
YaCTUYHO JIOMYCKAIOTCSI HETMOJIHBIE OTBETHI HA BOIIPOCHI
KoMuccuu npu 3amure. OneHka "y1oBiIeTBOPUTEIbHO"
CTaBUTCS 32 BHITIOJIHEHHOE 3a/IaHKe, CO/IepKaIIee
MOTPEIIHOCTH B pacuéTax U BbIBOJAX, IPU YACTUYHBIX
HAPYIICHUSX JIOTUKH 0(OPMIICHHS TTOSICHUTEILHOM 3aIUCKH, a
TaK)ke HE COBCEM YBEPEHHOM OTBETE Ha BOMPOCHI MIPH 3aILUTE.

B cooTrBeTCTBUU
cm 2.7
Ilomoxxennsa

mddepeHIpOBaHHBII

3a4€CT

Ha muddepennmpoBanHoM 3aueTe MPOUCXOIUT OLICHUBAHUE
3HAHUH, yMEHUI U IPUOOPETEHHOTO OMbITa 00yUYaIOMIUXCS 1O
nucuumuinHe " [IporpaMMmupoBaHue Juisl aHalv3a JaHHBIX'' HA

OCHOBE TMOJIYYEHHBIX OIICHOK 32 KOHTPOILHO-PEHTHHIOBHIE

B cooTrBeTCTBUU
cmm. 2.5,2.6
[Tonmosxkennsa




MEpPONPUATHS TEKYIeTo KOHTpouist. [Ipu HegocTaTouHON W/HiTu
HE YyCTpauBarolle! CTyICHTa BEJIMUYNHE PEUTHHIA EMY MOXKET
OBITH MTPEUIOKEHO BBIMIOJIHUTH 331aHUE Ha 3aueTe. B
pe3yabTare CKIaAbIBACTCSI COBOKYIIHBIN PEUTHHT CTYIEHTA,
KOTOPBIH T depeHIIpyeTcs B OLIEHKY U IPOCTABIAETCS B
BEJIOMOCTb, 3a4ETHYIO KHIKKY CTyaeHTa. OmnnuHo: Bennunna
peiitunra odyyaromierocs mo gucuurumae 85...100 %
Xopomo: BenmnunHa pediTiHra 00y4aronerocst JUCIUIUTHHE
75...84 % VYnosnerBopuTenbHO: BennunHa pedtuHra
obyuarorerocs o gucturuinae 60...74 %
HeynosnerBoputensHo: BennunHa peiTuHra o0y4aronierocs
o gucruiuiuHe 0...59 %. OneHka 1Mo JUCHUILIHHE BHOCUTCS B
«[Ipunoxenue K TUIUIOMy OakaaaBpay.

6.3. ITacnopt oHaa OLIEHOYHBIX CPEACTB

Komnerennun Pesynprarel 00yueHus

3HaeT: METOIBI ITPOBEACHUSA DKCIICPUMEHTAJIBHBIX CTATUCTUYCCKUX

[1K-1 PacueToB [0 OPUTHHAIBHBIM METOAMKAM U KPUTUUYECKH OLEHUBATH UX A
pE3yIBbTATHI

MK-1 lMeeT npakTUYECKUI OMBIT: IPOBEACHUS aHAIN3a U TEOPETUYECKOTO 1L L
- 1 T T
0000111eHNsT HAYYHBIX JAHHBIX B COOTBETCTBUH C 3a/1auaMH UCCIIEIOBAHMS

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MEPOIIPHUATHIO HAXOAATCS B
IMPUIIOKCHUAX.

7. YueOHO-MeToAMYeCcKOe 1 HH(OPMAIIMOHHOE OOecriedeHUue TUCIMIITIMHBI

IleyaTHas yueOHO-MeTOAMYECKAs] JOKYMEHTALMS
@) OCHOBHAs Tumepamypa:

1. Kpewmep, H. III. OxonomeTpuka [ TekcT] yueOHUK AJ1s1 BY30B IO
crietmanbHOCTAM 3koHOMUKH U yrip. H. III. Kpemep, b. A. Ilytko ; nmox pex. H. I1I.
Kpewmepa. - 3-e uzn., nepepad. u gom. - M.: OHUTU-ITAHA, 2013. - 328 c.

2. 3ansanun, B. . Maremarudeckas cratuctuka [ Tekcr] yueb. mocodue
B. U. 3ansnun, E. B. Xaputonosa ; FOx.-Ypai. roc. ya-1, Kad. Mar. ananus ;
IOVYpI'Y. - Yenabunck: M3narenscTo FOYpI'Y, 2008. - 146 c.

3.  HyO6pos, A. M. MHOrOMEpHBIE CTaTUCTUYECKUE MeTObI: 15t
SKOHOMHUCTOB M MEHEIIPKEPOB Yuel. /ISl DKOH. ClieluagbHOCTER By30B A. M.
Hy6pos, B. C. Mxurapsn, JI. . TpomuH. - M.: ®unaHchl 1 ctatuctika, 2003. -
349, [1] c.

4.  Makaposa T. M. IIporpammupoBanue Ha si3bike Python : metog.
yKa3aHus K JUCHUIUIMHE JIJIs1 CTYJCHTOB XUM. HallpaBIeHUN MOATOTOBKU
npoekTHoro ooydyenus (Marucrparypa) / T. M. Makapoga ; FOx.-Ypai. roc. yH-T,
Kad. Teopert. u npuknan. xumus ; FOYpI'Y. - Uensabunck : Mznarenbckuit ieHTp
IOVYpl'Y, 2022. - 33, [2] c. : un.

6) dononHumenvHas iumepamypa:
1. I'mypman, B. E. Teopust BepoSATHOCTEN U MAaTEMAaTUYECKAs] CTATUCTUKA
[Texct] yue0. mocobue mist By3oB B. E. 'mypman. - 12-e u3z. - M.: FOpaiit, 2014. -
478, [1] c. un.



2. Maremarnueckas craructuka ¥Y4eo. s Bry30B B. b. ['opsunos, U. B.
[TaBnog, I. M. IlgetkoBa, O. W. Teckun; Ilox pen.: B. C. 3apybuna, A. II.
Kpumenko. - M.: U3narensctBo MI'TY um. H. 3. baymana, 2001. - 423 c. u.

3.  Cemxsuk P. [IporpammupoBanue Ha si3bike Python : yue0. kypc ; nep. ¢
auri. / P. Cemxsuk, K. Vaiin, P. loaaepo. - M.; CII6. : lnanekTtuka, 2019. - 736 ¢. :
WIIL.

4.  3narononbckuii [I. M. OcHOBBI porpamMmmupoBaHus Ha si3bike Python :
yueonuk / [[. M. 3natononsckuit. - 2-e uzn.. - M. : IMK ITPECC, 2018. - 394, [1] c.
: WL

8) omeyecmeenHbvle U 3apydedcHble HCYPHATbL N0 OUCYUNIUHE, UMelowuecs 8 bubruomexe:
He nipenycmoTpensl

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
MeTtoanueckue ykazanus K gaboparopasiM padboram (Hactu 0-4)
JlaraceTsl 11 aHalIn3a

Merognueckue ykazanus Kk KP

Ccputku Ha 6510KHOTHI Google Colab (Temsbr 1-4)

Texctel nekuii (Temsr 1-4)

SNk W=

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CnmyoeHma:
1. Jlaracetsl ajs aHaiu3a
2.  Meronuueckue ykazanus k KP

JJIeKTPOHHAs Y4e0OHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaunmenoBanue
No JII/ITEII?)IZ:}IPH 3J1I; e;r}ll)%f};ﬁ bubnuorpaduueckoe onrcanue
dhopme
Bonbsdcon, M. b. Ananu3 gaHHBIX : y4eOHO-METOANYECKOE
SEC nocobue / M. b. Bonb(pcon. — Canxr-Ilerepoypr : CIIOI'YT
1 OcHoBHas 3 IATEBCTE] uM. M.A. bonu-bpyeBuua, 2023. — 69 c. — Tekcr :

AIEKTPOHHBIH // JIaHb : 37€KTPOHHO-OMOINOTEYHas cCUCTEMA. —
URL.: https://e.lanbook.com/book/381533 (mara oOpamienus:
29.05.2025). — Pexum noctyna: 1ji1 aBTOpU3. MOJIb30BATENEH.

MTeparypa T

Jlanckux, 10. B. IHTenneKTyanbHblii aHaIN3 JaHHBIX | yueOHOe
nocobue / 0. B. Jlanckux, B. I'. Jlanckux. — Kupos : Batl'V,

OcHoOBHas IbC 2023. — 240 c. — TexkcT : 2nekTpoHHbIH // JIaHb : AIEKTPOHHO-
2 N30aTeILCTBA
muTeparypa Tt oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/408569 (narta obparueHus:
29.05.2025). — Pexkxum moctyna: AJis aBTOPH3. TIOJIb30BaTENCH.
lemunona, JI. A. IHTe/IeKTYyaabHbIN aHAIN3 JaHHBIX Ha SI3BIKE
SEC Python : yueOHo-meTonuueckoe nocodue / JI. A. Jlemunosa. —
OcHoBHas Mocksa : PTY MUPDA, 2021. — 92 ¢. — Tekcr :
3 H3/1aTeIbCTBa .
nmuTepaTypa T QIIeKTPOHHBIH // JIaHb : 3IeKTPOHHO-OMONMOTEeYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/218693 (nara oOpareHus:
29.05.2025). — Pexum noctyma: A aBTOPHU3. MOIb30BATEICH.
JononHuTebHAS ObC Cesepanc, Y. P. Python myst Bcex / Y. P. CeBepanc ; mepeBoj ¢
4 W3/1aTebCTBA anruiickoro A. B. Cnactuna. — Mockaa : [IMK Ilpecc, 2021.
nmuTepaTypa

Jlanb — 262 ¢. — ISBN 978-5-93700-104-7. — TexcrT :




PIEKTPOHHBIH // JIaHb : 37€KTPOHHO-0MOINOTEUHAs cUCTEMA. —
URL.: https://e.lanbook.com/book/241115 (nara obpamenus:
29.05.2025). — Pexum noctyna: 1Jig aBTOPU3. OJIb30BATEIEH.

Tutos, A. H. Busyanusauus nanusix B Python. Pabora c
oubmmotexkor Seaborn : yaeOHO-MeToaMUEecKoe mocodue / A. H.

9bC Turos, P. ®. TasueBa. — Kazanp : KHUTY, 2023. — 144 ¢. —
5 f;fe‘”:;mzm’“" wsnatensctBa [ISBN 978-5-7882-3326-0. — Teker : aekTponHbtit // Jab ;
patyp Jlanb AIEKTPOHHO-OMOIMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/412463 (nara obparenus:
19.05.2026). — Pexkxum noctyna: AJjig aBTOpU3. MOJIb30BaTENEH.
TuroB, A. H. Busyanuzanus pacnpeaeneHus JaHHbIX U saepHas
orieHKa rioTHocTy B Python : yueObHo-MeTomuveckoe mocodue /
9bC A. H. Turos, P. ®. TasueBa. — Kazanp : KHUTY, 2024. — 96 c.
6 f;;oilimznmaﬂ M31aTEeNbCTBA — ISBN 978-5-7882-3479-3. — Tekcr : anekTpoHHbIi // JlaHb :
patyp Jlanb HJIeKTPOHHO-OnbIoTeyHast cuctema. — URL:

htpts://e.lanbook.com/book/477899 (nara obpatmmenus:
19.05.2026). — Pexxum noctyna: Juis aBTOpU3. OJIb30BaTENeH.

IlepeueHp MCTIONIB3YEMOTO IPOIPAMMHOIO 00ECTICUEHHUS:

N —

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

3. ®I'AOY BO "IOVYpl'Y (HUY)"-ITopran "Onexrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodno)
4. -Python(6eccpouHo)

[Tepedenp ucmonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecreyeHne 1 CIUTITHHbI

OcHoBHOE 000pyI0BaHNE, CTEH]IbI, MAKEThI, KOMITbIOTEPHAs TEXHHKA,

o Ne
Bun 3anaTuii Ayt MPEeAYCTAaHOBIEHHOE IPOrPAMMHOE 00eCIeYeHUE, UCTIOIB3YEMOE IS
YA pa3IMYHBIX BUJOB 3aHATUN
405

Jleximu

@)

[IK ¢ npoekropom it npenopasaresns+ [IK st cryneHToB

HuddepenunpoBannsiii 405

3a4€T

M

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

ITpakTrueckue 3ansatus u (405

CCMHUHAPLI

D

KOMHBIOTCpHBIfI KJIaCC € BBIXOJAOM B UHTCPHECT

KonTtpons

405

caMoCTOATENbHON paboThl (1)

[IK ¢ npoekropom juist npenopasarens+ [IK st cryneHToB




