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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

[IakeTnl MPUKIAAHBIX CTATUCTUYCCKUX IIPOI'PaAMM,
CTaTHCTUYCCKHUE METOAbBI 1 MOJICIINU
IIPOIHO3UPOBAHUA

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




TeXHOJ0rni ViMeeT NpakTU4eCKUi OIbIT:

4. O0béM 1 BUABI YUeOHOI1 padoThI

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

paboThI
Pacnpenenenune
Bcero 110 CEMECTpPaM 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
MOJIOTOBKA K MIPOBEPOYHBIM 33JaHUSM U TECTaM, 2 2
[IPOBOJAMMBIM HA JIEKLIUAX
MIOJrOTOBKA K JJaOOpaToOpHbIM paboTam 10 10
MOATrOTOBKA K TU((epeHIIMPOBAHHOMY 3a4ETY 23,5 23.5
Brimonnenue pacy€ToB u 0popMIICHHE TTOSICHUTEIBHOM 45 45
3anucku B pamkax KypcoBoit paboTbl
KoHcynbTanum u mpoMexXyTodHas aTTecTalus 9,5 9,5
Bun koHTpoOs (3aueT, aud.3auet, IK3aMeH) - aud.3auet,KP

5. Coneprxkanue TUCUHMILIIIMHBI

O0OBeM ayIUTOPHBIX 3aHITHIA IO
pa;;iﬂa HanmenoBaHue pa3zienoB JUCIUIIINHEL BUIIAM B Hacax
Bcero J| II3 JIP
0  [9memeHTBH MaTEeMaTHYECKOW CTATUCTUKHU 2 0 0 2
1 bubnnoreka Numpy (0lHOMEpHbIE MAaCCUBBI U MaTpPUIbI). 12 4 0 ]
Busyanuzamus B Python
) bubnnoreka Pandas. O6paboTka u aHamu3 TaOIMIHBIX 14 6 0 3
TaHHBIX.
3 [TpoBepka craructudyeckux runore3 B Python (6ubnuoreka 3 ) 0 6
Scipy)
4  [KoppessIMOHHBIN aHAIU3 12 4 0 8
5.1. Jlekuuu
Ne Ne Kox-
HaumeHnoBaHue uinm KpaTkoe coiepKaHue JEKIIMOHHOTO 3aHATHUS BO
neKuuujpasaena HACOB
A3b1k iporpammupoBanus Python. OcoGeHHOCTH U BO3MOXHOCTH si3bIKa. Kparkuii
1 1 0030p OCHOBHBIX OMOMOTEK U1 aHau3a JaHHBIX. O030p UCTOYHUKOB U )

TUTIOINAAOK ISt paboThl, MH(pOopManuu 1 u3ydeHus. bubnuorexka Numpy (pabora ¢
MaccuBaMn). OtHOMepHBIe MaccuBBI Numpy : co3JaHne, OCHOBHBIE OIIEPAIIHH,




reHepalus ClydyaifHbIX MaCCUBOB,MHIEKCAIINS, Cpe3bl, GuiabTpanus, GyHKIHA U
METOJBI.

JIBymepHbIe MaccuBBI Numpy (MaTpHIlbl) : CO3/IaHHe, OCHOBHBIE OTIEepaIliH,
reHepalus cllydyaifHbIX MaCCUBOB,MHIEKCAINSA, Cpe3bl, GuiabTpanus, GyHKIHH U
METO/Ibl, MATPUYHBIE ONEPALINUH, TIEMEHTHI JINHEHHOU anreOpbl. OnucartenbHas
cTatucTuka B Numpy ((hyHKIHMH U METOJBI [T BEIYUCIECHHUS CTATUCTUUYECKUX
xapakTepucTukK). bubmmoreka Matplotlib. I'padudeckoe oToOpakeHue TaHHBIX
(rpacuk, TONIUIOH, THCTOTpaMMa, KpyroBasi TuarpaMma... ).

3,4

Pabora c 6ubnuorexoit Pandas. Series (cozganue, aTpuOyThl, HHACKCALINA,
onepanuu, pyHkuu u Mmetoabl). DataFrame (co3nanue, aTpuOyThl, HHACKCAIIUA,
cpe3bl, puIbTpaIus. npeodpazoBaHue TaOIUIIbI, TPYIIIUPOBKA, COPTUPOBKA,
rpaduaeckre BO3MOKHOCTH, CTATUCTHYECKHE U AP. PYHKIIMH, CBOTHBIC
TaOJIHIIBL...)

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

[TpoBepka CTaTUCTUYECKUX TUTIOTE3. YPOBEHb 3HAYMMOCTH U P-3HAUCHUE.
[IpoBepka Ha HOpMaATBLHOCTH ((PYHKITUK OMOIHOTEKH Scipy). T-TecThl

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

ko3¢ dunrenTa koppensauun. OyHKIUN TSl BRIYUCIEHUS KOADOUITMEHTOB
KOpPEJISILIMY U P- 3HaUeHH 6ubimoreku Scipy.

CBsI3b TUXOTOMHUYECKHX, KATETOPHATIbHBIX JaHHBIX. KoadduumeHTs! koppensuu
TOYEUHO-OMCepHUaIbHBIN, paHTOBO-OncepuanbHblil, "¢pu'", Kpamepa. Boioop
k03¢ (hUIEeHTa KOpPeILnH.

5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

Ne
3aHATUA

Ne

pas3aciig

HaunmeHoBaHue WK KpaTKoe cofiepkaHue 1a0opaTopHOi paboThI

Koi-
BO
4acoB

0

OCHOBBI MaTeMaTHYECKON CTATUCTUKHU. [ ICTOTpaMMBI U OIHACATEITbHAS
craructuka. [laket ananuza (Excel) (Jlaboparopuas padora 0 )

23,4

OcHoBbl paboTtsl B Google Colab (Python). OnHoMepHBIE MaCCUBBI U MaTPHIIBI
o6ubnuorexn Numpy. (JJaboparopusie Paborsr. Hacts 1 - JIP 1.1, 1.2, 1.3).

Busyanu3zanus nanasix B Python ( Matplotlib, Pandas, Seaborn). (JlaboparopHsie
Pabotsl. Yacts 1 - JIP 1.4).

bubnuoreka Pandas. Series. (JJaboparopusie Pa6otsr. Hacts 2 - JIP 2.1).

7,8

bubnuoreka Pandas. Datafame. OcHOBHBIE BOBMOXXHOCTH PaOOTHI.
Craructnueckuit ananu3 B Pandas. (JJabopatopusie Pa6otsl. Hacts 2 - JIP 2.2)).

MontupoBanue Google /[ucka. 3arpy3ka naracera B DataFrame u3 TekcToBOTO
¢aiina u Tabmuubl Excel. (JJabopatopusie Pabotsl. Yacts 2 - JIP 2.3 ).

10,11,12

[IpoBepka JaHHBIX HA HOPMAJIBLHOCTH C TOMOIIBIO (PYHKIUI OnbmmnoTeku Scipy
(xputepun [Hlanupo-Yunka, Xu-kBanpar, Konmmoroposa-CmupHoBa). CpaBHEeHHE
cpeanux u aucnepcuit (Jlaboparopusie pabotsl. Yacts 3 - JIP 3.1, 3.2, 3.3).

13,14

[Tapuas xoppensiuus. Koaddunuents: koppensiuu Criupmena, Kennanna,
[Tupcona. BeiOop, BeIUKCIIEHNE U IPOBEPKA 3HAUMMOCTH KO3(PPUIIMEHTOB
koppessiuuu. [Toctpoenne auarpamm paccestus. (Jlaboparopusie pabotsl. Yacth
4 - JIP 4.1, JIP 4.2).

15,16

CBsI3bp KaTeropHalbHBIX MoKa3zarenei. Ko puuueHTsl Koppensium -




oucepuanpabie, DU, Kpamepa. [IpoBepka rumnore3sl 0 HE3aBUCUMOCTH.
(JTaboparopusie pabotsl. Yacts 4 - JIP 4.3, JIP 4.4).

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonaenne CPC

TTonsun CPC

Crnincok nureparypsl (¢ yKa3aHUEM
pas3zenos, miaB, CTPaHUIl) / cChUIKA Ha

peCcypc

CemecTp

Koi-
BO
JacoB

IIOATrOTOBKA K IIPOBECPOYHELIM 3aJJaHUAM U
TCCTaM, IPOBOAMMBIM Ha JICKIIUAX

1. MHOTOMEpHBIE CTATUCTUYECKHE METOJIHI
MeToJMuecKue yKka3anus / coctaButenu 1.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIH // JIaHb : JEKTPOHHO-
o6ubnmuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nata
obparmenus: 15.09.2021). — Pexum
NOCTYyTIA: ISl aBTOPH3. MOJIb30BaTeNeH. 2.
['epacumoBa, E. A. DxkoHomeTpuKa:
pErpecCUOHHBIN aHaNu3 : yueOHo-
Metonuueckoe mocooue / E. A. I'epacumoBa,
M. 10. Kapspiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : eKTpOHHBIH //
JIaHb : 2JE€KTPOHHO-OMOINOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
ToCTyNa: 751 aBTOPU3. MOJIb30BATENEH.
TeKCThI JIEKIUI B AJIEKTPOHHOM BHJIE.
Ha6op 6:mokaoTOB Google Colab

[MOITOTOBKA K JIA0OpaTOpHBIM paboTam

1. MHOTOMEpHBIE CTAaTUCTHYECKUE METOIBI :
MeTOoIMYecKe yka3zaHus / cocraButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 ¢c. — Tekcr :
HIIEKTPOHHBIN // JIaHb : 3IeKTpOHHO-
oubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
JTOCTYyIIA: [Tl 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 : SIeKTPOHHO-OUOIHOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
TIOCTYyTIA: 711 aBTOPH3. MOJIb30BaTENEH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BH/IE.
MeTtoauueckue yKa3aHus K J1a00opaTopHbIM
pabotam. HaGop 6okHOTOB Google Colab.

10

MOATOTOBKA K TU(depeHITMPOBAHHOMY

3a4ETy

1. MHOFOMepHBIC CTaTUCTHYCCKUE METOBI :
MeTon4YecKe yka3zaHus / cocraButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
PIIEKTPOHHBIN // JIaHb : 3I€KTPOHHO-

23,5




oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenust: 15.09.2021). — Pexum
JTOCTYyTIA: JIJIs1 aBTOPHU3. MOJb30BaTENEH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pErpeccUOHHbIN aHau3 : yueOHO-
MeTtoanaeckoe 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. IMOJIb30BATENICH.
TeKCThI JIEKIMI B AJIEKTPOHHOM BHJIE.
MeToanueckue yKa3aHus K 1a00paTopHbIM
paboram. Habop 6imokHOTOB Google Colab.

BrimonHeHne pacyéToB u opopMIICHHIE
MOSICHUTETLHON 3aITMCKH B PAMKaX
KypcoBoii paboTsl

1. Yypaxos, E. I1. BBeaieHue B MHOroMepHbIE
CTaTUCTUYECKHE METOMBI : ydeOHOe TTocooue
/ E. I1. YypakoB. — Cankt-IletepOypr :
Jlanp, 2016. — 148 c. — ISBN 978-5-8114-
2149-7. — TexcT : neKTpoHHBIH // JIaHb :
DIIEKTPOHHO-OUONINOTEYHAs cUCTeMa. —
URL.: https://e.lanbook.com/book/87598
(mata obpamenus: 15.09.2021). — Pexum
JTOCTYyIIA: [Tl aBTOPHU3. MOJb30BaTENEH. 2.
MHOTOMEpHBIE CTATUCTUIECKUE METOJIBI :
METOINYECKHe yKa3zaHus / coctaButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'yY, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIH // JIaHb : JIeKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
oOpamenusi: 15.09.2021). — Pexum
OoCTyma: A7l aBTOPH3. MOJIb30BATENCH.

45

6. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl IPOBeeHNsI TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KonTposnb kauecTBa 0CBOE€HMSI 00pa30BaTEIbHON MPOrPAMMBI OCYIIECTBIISIETCS B

cootBeTcTBHH ¢ [TonokeHreM 0 OaTbHO-PEUTUHTOBOW CHCTEME OIICHUBAHUS PE3YIbTaTOB
y4eOHOM JIeSITEIHHOCTH 00yYaIOIIUXCSI.

6.1. KouTpoabsusie meponpusitus (KM)

Ha3zeanue Yuu-
Ne | Ce- Bun Makc.| Ilopsmok HauucaeHus
KOHTpOJIBHOIo (Bec THIBA-
KM|mectp| koHTpOIS 6armt 6amioB
MEPOTPUSITUS etcs B [IA
JIP conmepxut 3 myHKTa, 3a
Texymmii JlaGopatoprnie I aBI/If[IBI})IOG BBIH(ZIJIHGHI,/IG nGhepeHITMPOBAHHBIN
b2 KOquj)nL paborer. Hacti 01 113 1«11)}1( OT0 MyHKTa ?aqu i
p "MC" (1 pabota) A Y
HaumcnsieTcst 1 Gann
Texviuit JlaGoparopHble 3a npaBUIBHO HdepeHimpoBanHbiii
21 2 ym pabotel. Yacte 1 | 2 | 4 [BBIOJHEHHYIO paboOTy 8 PEHIHDP
KOHTPOJIb 3a4eT

"Numpy&I'paduka"

Hayucnserca 1 6amn




(4 paboThI)
JlaGoparopHble
Tex . 6 q ) 3a KaXXIyI0 MPaBUIbHO .
yuuil | pabotsl. HacTe ¢ depeHIINPOBAHHBIH]
3 2 " " 2 | 3 |[BBIOJHEHHYIO paboTy
KOHTPOJIb Pandas" (3 3aueT
Hauucisiercs 1 6amn
paboThI)
JlaGopaTtopHbie 3
Tex . 6 q 3 a KaXIy10 IpaBUIbHO .
ymuii | pabotsl. YacTh G hepeHIIMPOBAHHBIT
41 2 " i 2 | 3 [BBHIOJHEHHYIO paboTy
KOHTPOJIb l'unoressr" (3 3a4eT
Hauucisiercs 1 6amn
paboThI)
JlaGopaTopHbie
Tex . 6 q 4 3a KaXIyH0 IPaBUIbHO .
ymui | pabotsl. Yacth ¢ hepeHIIMPOBAHHBIT
51 2 " " 2 | 4 |BBIIOJHEHHYIO palboTy
koHTpob | "Koppensuusa" ( 4 3a4eT
Hauucsiercs 1 6amn
paboThI)
Tpome 3agaHue (TeCT) COAEPKUT
- " o o
6| 2 |xyrounas dOC 3a}'zta1'{'ne Ha| | ) 20 BOTIPOCOB, 32 Kas/blit nudepeHIpoBaHHbIN
arTecTamms 3a4éTe [paBUJIBLHBIN OTBET 3aueT
Hauucsiercs 1 6amn
6.2. IIpouenypa npoBeaeHusi, KpUTEPHUH OLCHUBAHUS
Bun npomexyTounoi Kpurepuu
afTeCTay IIpouenypa nposeneHus pHTep
1IN OLICHUBAHUS
Ha nuddepenumpoBanHoM 3a4eTe MPOUCXOIUT OLIEHUBAHUE
3HAHUH, yMEHUI U IPUOOPETEHHOTO OMbITa 00YUYAIOMIUXCS 1O
nucuumuinHe " [IporpaMMmupoBaHue Jyis aHaly3a JaHHBIX'' HA
OCHOBE IOJTyYE€HHBIX OLIEHOK 32 KOHTPOJIBHO-PEUTUHIOBbIE
MEpPOIPUATHSI TeKyIero KoHTpos. [Ipu HenocTaTouHoM W/Hnn
HE yCTPauBAIOLIEH CTYICHTA BEJIMYNHE PEUTUHIA EMY MOKET
BITH MIPEIJIOKEHO BBINMOJIHUTH 3aJ]aHHe Ha 3a4eTe.
0 B
I (epeRIpoBaHHEIE pe3yJIbTaTe CKIaAbIBACTCS COBOKYIIHBIA PEUTHHT CTyACHTa, (B cooTBEeTCTBUHM
P 3aqe1; KOTOPBIN qudGepeHmnpyeTcs B OIICHKY M MPOCTaBiseTcs B |c . 2.5, 2.6
BEJIOMOCTb, 3a4€THYIO KHIKKY cTyaeHTa. OmnuHo: Bennuuna|llonoxenus

perTuHTa oOyuatomerocs nmo gucrurinHe 85...100 %
Xoporo: BennunHa peiiTiHra 00y4aronerocs JuCuuIInHe
75...84 % YnosnerBoputenpHO: BennunHa peltuHra
oOyuarouierocs no aucuuringe 60...74 %
HeynosnerBopurensHo: Bennunna peiitunara odydaromierocs
no pucturuiaae 0...59 %. OteHka no JUCHUIIITUHE BHOCUTCS B
«IIpunoxkeHue kK JUIIIOMY OakaiaBpay.

KypCOBbI€ pabOThI

MarucTtpsl BHIIOJTHSIOT CTATUCTUYECKUI aHAIN3 BHIOPAHHOTO
Jaracera ¢ UCTOJIb30BaHUEMOUOINOTEK SI3bIKA
nporpammupoBanus Python. Pesynbsrarsl pacuéron
00CYXKIArOTCs C MpeTnoaaBareIeM, Mocie 4ero 0hopMIIsIeTCst
nosicauTenbHas 3anvucka. B EDU B 3amanune KypcoBbie paboTsl
npukperisiercs : 1.Texct 3anucku (B popmare pdf nmm word),
coJZiepKalluii B TOM YHcIie cChUIKy Ha 01okHOT 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 T10 YeTHIPEX OanmpHOM cucTeme: OleHka
"OTIMYHO" BBICTABISAETCS 3@ OJHOCTHIO U KAYE€CTBEHHO
BBITMIOJTHEHHOE 3aJ[aHKe, CoJeprKallee TEMOHCTPAIIIO BCeX
BO3MOXKHOCTEH U python mpu mpoBeACHUH CTATUCTHYECKUX
pacuétoB 1o Teme KP, rpaMoTHO 1 TornyHO 0()OPMIICHHYIO
MOSICHUTEJIHHYIO 3aMMCKY, YBEPEHHbBIE OTBETHI HA BONPOCHI TPHU

B cooTrBeTCTBUU
cm 2.7
[Tonmosxkenusa




3amure. OneHka "Xopoio" BhICTABIISETCS 32 MOJHOCTHIO
BBIITOJIHEHHOE 3a/IaHKE, HO COJEPIKAlllee MOIPEIIHOCTH B
pacuérax u/MiaH He BCe BOZMOXXHOCTH IPH pacdyETax, TakKe
YaCTUYHO JOITYCKAKOTCS HEMOJIHBIE OTBETHI HA BOIPOCHI
KOMHCCHUH Npu 3ammuTte. OueHka "y1oBiIeTBOPUTEIbHO"
CTaBHTCS 3a BBIIIOJIHEHHOE 3a/IaHKE, COZIepKaIlee
HOTPELIHOCTH B pacuéTax U BbIBOJAX, IPU YACTUUHBIX
HapyLICHUSX JIOTUKH 0(hOpMIICHHS TOSICHUTELHOM 3aMKCKH, a
TaK)k€ HE COBCEM YBEPEHHOM OTBETE Ha BONPOCHI ITPH 3alLUTE.

6.3. ITacnnopt oHaa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMIICTCHIIN N €3VJIbTaThI O YCHUIA
Y Y 12Rlakl6

HK-I 3HaeT: METOObBI HPOBCI[CHI/Iﬂ BKCHepI/IMeHTaHBHHX CTATUCTHYCCKUX pvaeTOB 10 b

OpI/IrI/IHaJIbHLIM METOOAUKaAM U KpI/ITI/IquKI/I OILICHUBATh UX pGSyJILTaTLI
HK 1 I/IMCCT HpaKTI/IquKI/Iﬁ OIIBIT: HpOBC,Z[CHI/IH aHaJlIn3a u TeOpeTI/I“IeCKOFO AN AE

O606HIeHI/I5I HaquBIX JAHHBIX B COOTBETCTBUH C 3a1a4aMM UCCIICIOBAHUA

TI/IHOBBIC KOHTpOJ]LHLIe 3aJ1aHUA 110 I(a>KI[OMy MepOHpI/IHTI/IIO HaXoA4sTCs B

HpI/IJIO)KeHI/IHX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IleuaTnasi y‘-leﬁHO-MeTOI[I/I‘IECKaﬂ AOKYMCHTAIUA
a) OCHO6HaA 1umepamypa.

1.  Kpewmep, H. III. Oxonometpuka [Texct] yueOHUK JU1s1 By30B 11O
criennaIbHOCTAM dkoHOMUKHM 1 yrip. H. II. Kpemep, b. A. IlyTko ; mox pex. H. II.
Kpewmepa. - 3-e uzn., nepepad. u gon. - M.: KOHUTU-ITAHA, 2013. - 328 c.

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

3.  JyO6pos, A. M. MHOTOMEpHBIE CTaTUCTUYECKUE MeTObI: [y
HSKOHOMHUCTOB M MEHEIPKEPOB Yuel. JIJIsl HKOH. CrieluaibHOCTeN By30B A. M.
Hy6pos, B. C. Mxurapsn, JI. . Tpomwus. - M.: ®unaHcel 1 ctatuctuka, 2003. -
349, [1] c.

4. Maxkapona T. M. IIporpammupoBanue Ha si3bike Python : metos.
yKa3aHus K JUCUUILIMHE JIJIsl CTYJEHTOB XUM. HAallpaBJICHUN MOATOTOBKHU
npoekTHoro ooydenus (Maructparypa) / T. M. Makapoga ; FOx.-VYpai. roc. yH-T,
Kad. Teopert. u npuxnan. xumus ; FOYpI'Y. - Uensbunck : M3marenbckuii EHTP
HOYpl'Y, 2022. - 33, [2] ¢c. : ui.

0) OononHumenbHas IUmepamypa:

1.  I'mypman, B. E. Teopust BepoATHOCTEN U MaTeMaTUYECKask CTaTUCTHKA
[Texct] yueO. mocobue /s By3oB B. E. 'mypmaH. - 12-e uzn. - M.: FOpaiit, 2014. -
478, [1] c. un.

2. Maremarunyeckas craructuka Yueb. 1y BTy30B B. b. Topsiunos, U. B.
[TaBnos, I. M. LlgetkoBa, O. 1. Teckun; Ilox pen.: B. C. 3apybuna, A. II.
Kpumenko. - M.: U3narensctBo MI'TY um. H. 3. baymana, 2001. - 423 c. un.
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HJI.

4.

. AL,

Cemxsuk P. [IporpammupoBanue Ha s3bike Python : yue6. kypc ; nep. ¢
anri. / P. Cemxsuk, K. VYaiin, P. lonaepo. - M.; CII6. : lnanexktuka, 2019. - 736 c. :

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

8) omeuecmeenHuvle U 3apy0edCHble JHCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpenst

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.

Texctol nexuuit (Temsr 1-4)

Ccouiku Ha 610kHOTH Google Colab (Temsr 1-4)

JlaraceTsl 1J1s aHanM3a

MeTtoanueckue ykazanus K gaboparopasiM padboram (Hactu 0-4)
Merognueckue ykazanus Kk KP

1.

Nk

U3 HUX: yuebHO-Memooudeckoe obecneuerue camocmoamenbHou pabomol cmyoeHma:
JlaraceTsl 11 aHaM3a
Meronnueckne ykaszanus Kk KP

1.
2.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAsl IOKYMEeHTAIUs

HaumenoBanue
Ne Bun peeypeas bubnuorpadudeckoe onrcanue
JTUTEPaTyphl ANEKTPOHHON
bopme
Bonbdcon, M. b. AHanu3 naHHbIX : yueOHO-METOANIECKOE
SEC noco6ue / M. b. Bonbdcon. — Canxkr-IlerepOypr : CIIGI'Y T
OcHoBHast uM. M.A. bonu-bpyesuua, 2023. — 69 c. — TekcT :
1 U30aTCIILCTBA o
nmuTepaTypa T QIIeKTPOHHBIH // JIaHb : 3IeKTPOHHO-OMONMOTEeYHAs CUCTEMA. —
URL: https://e.lanbook.com/book/381533 (nara oOpareHus:
29.05.2025). — Pexum noctymna: A aBTOPU3. MOIb30BATEICH.
Jlanckux, FO. B. MHTeNeKkTyanpHbIM aHAIN3 TaHHBIX ;| y4eOHOE
noco6ue / 1O. B. Jlanckux, B. I. Jlanckux. — Kupos : Batl'V,
9bC o
OcHoBHas 2023. — 240 ¢. — TexcT : 2nmeKTpoHHBIH // JIaHb : 37EKTPOHHO-
2 n3aTeIbCTBA
nuTeparypa ams oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/408569 (nara obpareHus:
29.05.2025). — Pexum noctyna: 1Jig aBTOPU3. MOJIb30BATEIEH.
[lemuniosa, JI. A. IHTeIeKTyanbHbIN aHAIN3 JaHHBIX Ha SI3bIKE
SEC Python : yaeOHo-MeToamueckoe mocodue / JI. A. JlemuaoBa. —
OcHOBHas Mocksa : PTY MUPDA, 2021. — 92 ¢. — Tekcr :
3 N30aTeILCTBA o
muTeparypa T DIIEKTPOHHBIHN // JlaHb : 3IeKTPOHHO-OUONIHOTEYHAs cCCTeMa. —
URL: https://e.lanbook.com/book/218693 (nara oOpateHus:
29.05.2025). — Pexkxum moctyna: AJis aBTOpH3. TIOJb30BaTENCH.
Cesepanc, Y. P. Python mst Bcex / Y. P. Ceepanc ; mepeBoj ¢
SEC anmmiickoro A. B. Cractuna. — Mocksa : JIMK Ilpecc, 2021.
JlormonauTenpHas — 262 ¢. — ISBN 978-5-93700-104-7. — Tekcr :
4 W3/1aTeNIbCTBA .
nmuTepaTypa T DIIEKTPOHHEIH // JIaHb : 27eKTpOHHO-OMOIMOTEUHAsI CUCTeEMA. —
URL: https://e.lanbook.com/book/241115 (nara obpamenus:
29.05.2025). — Pexxum noctyna: AJjis aBTOpU3. MOJIb30BaTENEH.

[lepedeHb UCTIONB3YEMOTO MTPOTPAMMHOTO OOECIICUEHMS:
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. Microsoft-Windows(6eccpouHo)
. Microsoft-Office(6eccpouno)
OI'AOY BO "IOVYpl'Y (HY)"-ITopran "Onexrponnsiit FOYpl'Y"

(https://edu.susu.ru)(6eccpodno)
4. -Python(6eccpouno)

[lepedenp ncnonb3yeMbIx NpodhecCHOHANBHBIX 0a3 TaHHBIX U NH()OPMAIIMOHHBIX

CIIpaBOYHBIX CUCTCM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne 1 CIUTIITUHbI

OcHOBHOE 060py,Z[OBaHI/IC, CTCHbI, MAKCTbI, KOMIIbXOTCPpHAA TCXHUKA,

. Ne
Bun 3ansatuit ayt IpEeIyCTaHOBICHHOE IIPOTPaMMHOE 00€CTIEUeHHE, UCIIOIb3YEMOE IS
YA Pa3IUYHBIX BUJOB 3aHATHIMA
405
Jlexunn 1) [IK ¢ npoekropom juist npenopasaresns+ [IK st crynenToB
Kontpoins 405
POt [1K ¢ mpoekropom s npenogasarensi+ [IK mist crynentos
caMOCTOsTENbHOM padoThl (1)
[TpakTrueckue 3ansatus u (405 .
KoMIbroTepHBbIi KJ1aCC C BBIXOJIOM B HHTEPHET
CEMUHAPBI (1)
JudbdepennmpoBannbrii (405
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[1K ¢ mpoekropom misa npenogasarensa+ K miist ctynenton




