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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'IBHaSI
CTaTUCTHKA, BU3yaJIu3anusi, HapHBIﬁ 1 MHO>KE€CTBEHHBIM KOppCJISILIHOHHBIﬁ 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

[TakeThl MPUKIIATHBIX CTATUCTHYECKUX ITPOTPaMM,
CraTuCTHYECKHE METOIbI U MOJICITN
POTHO3UPOBAHUS,

[Ipon3BoACTBCHHAS MPAKTUKA (MIPAKTHUKA T10

npod o podecCuoOHAIBHON NeATEILHOCTH) (4
CEMECTD)

Her

TpeboBaHMs K «BXOIHBIMY» 3HAHUSM, YMEHHUSIM, HABbIKAM CTY/I€HTA, HEOOXOIUMbBIM
IPY OCBOCHUH JTAHHOM JTUCIMIUIUHBI U IPUOOPETEHHBIM B PE3yIbTaTe OCBOCHUS
MPEAIECTBYOIINUX TUCIUTLIINH:

Her

4. O0béM 1 BUIBI y4eOHOI padoThI



OO6mast Tpy10€eMKOCTh JUCHUIUIMHBI COCTaBIseT 4 3.¢., 144 4., 57,5 4. KOHTaKTHOM

paboThI
Pacnpenenenune
Bcero 110 CEMECTpaM B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
2

OO6mmas Tpy10EMKOCTh AUCIIUTUTHHBI 144 144
AyoumopHhvie 3auamusi: 48 48

Jlexuuu (JI) 16 16

[IpakTuyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 0 0
aynuTopHbIX 3aHsaTui (I13)

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

MOATOTOBKA K MTPOBEPOYHBIM 33IaHUSIM H TECTaM, 2 2
MIPOBOAMMBIM Ha JIEKLUSIX

Brimonnenue pacy€ToB U 0popMIIeHHE TOSICHUTEIbHOM 45 45
3anucku B pamkax KypcoBoii paboTbl

MOAIOTOBKA K JH(PepeHIIMPOBAHHOMY 3a4ETY 23,5 23.5

MOJITOTOBKA K J1a00paTopHbIM paboTam 10 10
KoHCynbranum v npoMeKyTouHasi aTTecTalus 9,5 9,5

Bua konTposs (3adet, qud.3a4ueT, IK3aMeH )

nud.3auet, KP

5. ConeprkaHue TUCHMIIIIMHBI

O0beM ayIUTOPHBIX 3aHITHH 11O
pa;;(_)ena HaumenoBanue pa3aenoB IUCHUIUIMHbI BUJIaM B Hacax
Bcero J| 113 | JIP
0  [DOnemMeHTHl MaTEMaTUYECKOM CTATUCTUKHU 2 0 0 2
1 bubnanoreka Numpy (oTHOMEpHBIE MACCHUBBI U MATPHIIBI). 12 4 0 2
Busyanuszamust B Matplotlib
2 |bubmuoteka Pandas. O6paboTka 1 aHamu3 TAOMUYHBIX JaHHBIX. 16 6 0 10
3 [TapHbIi KOPPEISAIMOHHBIN aHATH3 U MPOBEPKA CTATUCTUYECKHUX 12 4 0 2
rurnote3 B Python (6ubmmoteka Scipy)
4  |MHoroMepHbIii KOPPEISLUOHHBII aHAIN3 6 2 0 4
5.1. Jlekuun
Ne Ne Kox-
HanmMeHoBaHME WITH KPaTKOE CONIEpIKaHHE JICKIIMOHHOTO 3aHSTHS BO
JeKIMu[pa3aenal
4acoB
A3b1k iporpammupoBanus Python. OcoGeHHOCTH 1 BO3MOXHOCTH si3bIKa. KpaTkwuii
0030p OCHOBHBIX OMOIMOTEK [ aHaIM3a JaHHbIX. O030p HCTOYHUKOB U
1 | |mmomanox s paboTsl, nHPpOpMalu U u3ydeHus. bubamoreka Numpy (pabora ¢ )
MaccuBaMu ). OTHOMEpHBIE MacCHBBI NUumpy : Co3aHHe, OCHOBHBIE OICpPAIIHH,
reHepalys ciydyailHbIX MacCHBOB,WHACKCAIIHS, Cpe3bl, punprparus, yHKIUNA U
METOIBL.
/IByMepHbIe MaccuBbl Numpy (MaTpuibl) : CO3/1aHUE, OCHOBHBIE ONEpaLiH,
2 1  |reHepaius coydyalfHBIX MacCUBOB,MHACKCAIMS, Cpe3bl, pumprpanus, PyHKIUUA U 2
METOJIbI, MATPHYHBIC OTIEPAIINH, HIEMEHTHI JHHEHHOU anreOpbl. OnucarenbHas




crarucTuka B Numpy ((OyHKIIMH U METOBI JJIsl BEIUUCICHHS CTATUCTHUYECKIX
xapakTepucTHK). bubmmoreka Matplotlib. I'padudeckoe oToOpakeHue TaHHBIX
(rpaduk, MONUTOH, THCTOTPaMMa, KPyroBasi Tuarpamma... ).

3.4

Pabora ¢ 6ubnuorexoit Pandas. Series (cozganue, aTpuOyThl, HHACKCAIINS,
onepanuu, pyHkuu 1 MeToabl). DataFrame (co3manue, aTpuOyThl, HHACKCAIIUA,
cpe3bl, (GUIbTpaIys. npeodpa3oBaHue TaOIUIIbI, 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 HOpMaATBHOCTH ((PyHKITMU OnOIMOTEeKH Scipy). [TorsTHE
KoppeJsiuu. [lapHbIii KOppeAIMOHHBIN aHanu3. JuarpaMmma paccestHusl.
Jluneitnas u panrosas koppensuus. [IpoBepka runoressl 0 3HAYUMOCTH
ko3 dunmenta koppensiuu. OyHKINN 151 BBIYUCICHHUS KO3PPUITICHTOB
KOPPEJAIUU U p- 3HAYECHUH OnbInorexku Scipy.

CBs13b TMXOTOMHYECKHX, KaTeTOPHAIBHBIX JaHHBIX. Koa¢hdunneHTs koppensun
TOYEYHO-OMCepUaNbHbIi, paHTOBO-Oncepuanbhbli, "gu", Kpamepa. Brioop
K02 (HUITMEHTA KOPPEISALIUHN.

MHuoromepnas koppesnsauusd. [lapHbie, yacTHbIE, MHOXKECTBEHHbIE KOO (OUIIUEHTHI
koppesinuu, [IpoBepka 3HaUUMOCTH.

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

Ne
3aHATUA

No

pa3aciig

HaunmeHoBaHue MM KpaTKoe cosiepkaHue 1adopaTtopHON paboThI

Koi-
BO
4acoB

0

OCHOBBI MaTeMaTHYECKON CTATUCTUKHU. [ ICTOTpaMMBI U OIHCATEITbHAS
craructuka. [laket ananuza (Excel) (Jlaboparopnas padora 0 )

2,3,4

OcnoBsl pabotsl B Google Colab (Python). OgHomMepHBIE MacCUBBI U MAaTPULIBI
oubmuorexn Numpy. Busyanuzamnust nanaeix B Oudmauorexe Matplotlib - rpaduk,
MOJINTOH, TUCTOTPAaMMa, TiarpaMMa pacCcesiHUs, KpyroBasi [uarpamma.
(JTabopatopusie Pabotsl. Yacts 1 - JIP 1.1, 1.2, 1.3 - 3 paboTsl).

Busyanu3zanus qaHabix B Oubmanorexe Matplotlib - rpaduk, monuros,
THCTOTpaMMa, AuarpaMma paccesHus, KpyroBas quarpamma. (Jlaboparophsie
PaGotel. Yacte 1 - JIP 1.4 - 1 pabora).

bubnuoreka Pandas. Series. (JJabopatopusie Pa6otsl. Hactp 2 - JIP 2.1 ).

7,8,9

bubmuoteka Pandas. Datafame. OcHOBHBIE BOBMOKHOCTH PaOOTHI.
Craructuueckuit ananu3 u Buzyainusanus B Pandas. (Jlabopatopasie PaboTsi.
Uacte 2 - JIP 2.2).

10

MounTtupoBanue Google [ucka. 3arpy3ka naracera B DataFrame u3 TekcToBoro
¢aiina u Tabmuret Excel. (JJaboparopusie Pabotsl. HacTs 2 - JIP 2.3).

11

[IpoBepka JaHHBIX HA HOPMAJILHOCTH C MIOMOIIBIO (QYHKIIHI OUOIHOTEKH SCipy
(xputepun [llanupo-Yunka, Xu-kBanpar, Konmmoroposa-CMupHoBa).
(JTaboparopubie pa6otsl. Yacts 3 - JIP 3.1).

12,13,14

[Tapuas xoppensiuus. Koaddunments: koppensiuu Criupmena, Kennanna,
[Tupcona, oucepuansubsie. U, Kpamepa. Bei6op, BEIYHCIICHHE U TPOBEPKA
3HAUUMOCTHU KO3 PUIMEeHTOB Koppersinuu. [locTpoeHne auarpaMm paccestHusl.
(JTaboparopusie pabotsl. Yacts 3 - JIP 3.2, JIP 3.3, JIP 3.4).




15, 16 4

BrruricrieHue MHOXKECTBEHHBIX KOO PUITMSHTOB KOPPETSAIIUU U TPOBEPKA UX
3HaunMocTH (JIaboparopusie Pabotel. Yacts 4 - JIP 4.1).

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

BrimonHeHne pacyéToB u opopMIICHHIE
MOSICHUTETLHON 3aITMCKH B PaAMKaX
KypcoBoii paboTsl

1. Yypaxos, E. I1. BBeaieHue B MHOroMepHbIE
CTaTHCTUYECKUE METOMBI : ydeOHOe TTocooue
/ E. I1. YypakoB. — Cankt-IletepOypr :
Jlanp, 2016. — 148 c. — ISBN 978-5-8114-
2149-7. — TexcT : >neKTpoHHBIH // JIaHsb :
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

[MOJrOTOBKA K U dHepeHIIpOBaHHOMY
3a4ETy

1. MHOrOMepHbIE€ CTAaTUCTHYECKHUE METO/IHI :
METOIMYECKHe yKa3aHus / coctaButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Teker :
HIIEKTPOHHBIH // JIaHb : 3JEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (narta
oOpamenusi: 15.09.2021). — Pexum

23,5




NOCTYyTIA: 711 aBTOPH3. MOJIb30BaTENeH. 2.
['epacumoBa, E. A. DkoHomeTpuKa:
pErpecCUOHHBIN aHaNu3 : yueOHo-
Metonuueckoe mocooue / E. A. I'epacumoBa,
M. 10. Kapspiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : NIeKTpOHHBIH //
JIaHb : 2J€KTPOHHO-OMOINOTEYHAs CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mata obpamenus: 15.09.2021). — Pexum
T0CTyNa: 75l aBTOPU3. MOJIb30BATENEH.
TeKCThI JIEKIHI B AJIEKTPOHHOM BHJIE.
MeToanueckue ykazaHus K 1a00paTopHbIM
paboram. Habop 6mokHoToB Google Colab.

[OJITOTOBKA K J1a00paTopHBIM paboTam

1. MHOrOMepHbIe CTaTUCTUYECKHE METO/IHI :
METOINYECKHe yKa3zaHus / coctaButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'yY, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIH // JIaHb : 3JIEKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nata
oOpamenusi: 15.09.2021). — Pexum
NIOCTYyTIa: 711 aBTOPH3. MOJIb30BaTeNeH. 2.
['epacumoBa, E. A. DxkoHOMeTpHKA!
pErpecCUOHHBIHN aHaNu3 : 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.
MeToanueckue ykazaHus K 1a00paTopHbIM

paboram. HaGop GnokHoTOB Google Colab.

10

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)

Haszeanue Yuu-
Ne | Ce- Bun Makc. [Topsnok HauncneHus
KOHTpPOJIBHOTO (Bec THIBA-
KM|mectp| KoHTpoOst Oamn 6amioB
MEPOTPHUITHS etcs B [IA
3amanue copepxKur 12
Texymnmii Hposepouroe 10} I}[IKTOB SaHHpaBI/IJIBHOG ¢ hepeHIIMPOBAHHBIT
b2 KOH”iI OJTb sapaie 0 12 BI}:IHOJ'IHG’HI/IC II()EDK,Z[OFO 3a4eT b P
p "OcnoBbt MC"
MyHKTa Hauucisiercs 1 6amn
. | IIpoBepouHoe 3agaHue cCoaepKuT 4 .
Texymmii POBEP A Aep G hepeHIIMPOBAHHBIT
2 2 3aganue 1 4 |myHKTa, 3a IPaBUJILHOE
KOHTPOJIb 3a4eT

"Python"

BBITIOJTHCHUC KaXXKA0T'0




Hauuciserca 1 6amn

3anmanue (TecT) COAePKUT 5

. | IIpoBepounoe 9 N
3 Texymui saxanme 2 BOIIPOCOB, 3a KayK]IbIi nudpepeHIMpOBaHHBIH]
KOHTPOJIb " " MIPABWJIBHBIN OTBET 3a4eT
Numpy 1
Hauucsiercst 1 6amn
3aaHue COAEPKHUT 5
. | IIpoBepouHoe Aep N
4 Texymmii sazatme 3 [IyHKTOB, 32 IIPaBUJILHOE Qg pepeHIIMPOBaHHBIN
KOHTPOJIb . BBITMIOJTHEHHUE KaX10T0 3a4eT
"Series"
MyHKTa HauuchseTcs 1 6amnn
3ajaHue coAepKUT 6
. | IIpoBepouHoe A AeP N
5 Texymmii saate 4 [IyHKTOB, 32 IIPaBUIILHOE i epeHIIMPOBaHHBIN
KOHTPOJNb | " BBITIOJTHEHHUE KaXI0TO 3a4eT
DataFrame
MyHKTa HauucisieTcs 1 6an
IIpoBepounoe 3anaHue (TecT) COAEPKUT 5
6 Texymui 3agaHue 5 BOIIPOCOB, 3a KaKIbIH nudepeHIpoBaHHbIN
KOHTPOJIb "TlonsiTne [IPaBUJIbHBIN OTBET 3a4er
Koppesiuun" Hauucisercs 1 6amn
[Tposepounoe 3amanne (TecT) CONEePKUT 8
7 Texymni 3a1aHue 6 BOIIPOCOB, 3a KaXIbli Qg epeHIIMPOBaHHBIN
KOHTpoNb |"M3MepuTenbHbIe [IPaBUJIbHBIN OTBET 3a4eT
IKasib" Hauucisiercs 1 6amn
IIposepouHoe
l;anallzne 7 3ajaHue COAEPKUT 5
Texymuii | ,, MyHKTOB, 32 MPaBUILHOE G depeHIIMPOBAHHBIT
8 Koa¢punuent
KOHTPOJIb BBITMIOJTHEHHUE KaXI0TO 3a4yeT
KOppesuuu
" Hauucsiercs 1 6amn
Cnmpmena
[IpoBepounoe 3agaHue COACPKUT S
9 Texymni 3ajaHue 8 [IyHKTOB, 3a IIPaBUJIbHOE i epeHITMPOBaHHBII
koHTpoib | "Koaddurnuent BBITIOJTHEHHUE KaXI0TO 3a4eT
xoppesnsinuu ON" MyHKTa HauuciusieTcs 1 6ain
IIpoBepounoe 3anaHue (TecT) COAEPKUT 5
Texymui 3agaHue 9 BOIIPOCOB, 3a KayKIbIH nudepeHIpoBaHHbIN
10 KOHTpoJb | "MHOromepHas MPAaBUWIbHBIN OTBET 3a4eT
p P P
Koppesus"” Hauucsiercst 1 6anmn
JIP conepxut 3 myHkTa, 3a
Texymni JlaGopatoprsie I aBI/IJJI'IBII){OC BLIHgHHeHI:Ie Qg epeHIIMPOBaHHBIN
13 Y pabotel. Yacts 0 p p p
KOHTPOIB |y v (1 paGora) Ka)/10ro IyHKTa 3a4eT
Hayuciusercst 1 Gann
JIaGoparopHble
N 3a npaBWIBHO N
Texymmii | pabotsl. YacTs 1 ¢ depeHIIMPOBaHHbBIN
14 " " BBITIOJTHEHHYIO PaboTy
KOHTPOJIb Numpy" ( 4 3a4eT
Hauucsiercs 1 6anmn
paboThI)
JlaGoparopHble
. 3a KaKIyI0 PaBUIbHO .
Texymuii | pa6otel. YacTs 2 nudpepeHITpoBaHHbII
15 " " BBITMIOJTHEHHYIO padoTy
KOHTPOJIb Pandas" (3 3a4eT
Hayucnsercs 1 Gann
paboThI)
JlaGopaTtopHbie
.. | pabotbl. YacTs 3 3a KaXIyIo MPaBUIBLHO .
Texymmii " i pepeHIIMPOBaHHBIN
16 [Tapnas BBITIOJTHEHHYIO PaboTy
KOHTPOJIb " 3a4eT
koppensiuus” (4 Hauucsiercs 1 6amn
paboThI)
JlaGopaTtopHbie 3a KXy MpaBUIbHO
Texyuui npepeHIpOBaAHHBIN
17 Y pabotsl. YacTs 4 BBITTOJTHEHHYIO paboTy P bepenuup
KOHTPOJIb 3a4eT

"MHOXeCcTBEeHHAas

Haunciisiercs 1 0ain




xoppensauusa” (1

pabora)
3amanwne (Tect) conepxut 20
Hpowe- ®OC "3ananue BOIIPOCOB, 3a KaXkKIbIi i pepeHIIMPOBaHHBIN
21| 2 | xyrouHas . -1 20 .
Ha 3a4éTe NPaBUIIBHBIA OTBET 3a4eT
arTecTarys

Hayuciusiercst 1 Gann

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLEHMBAHUSA

Bua npoMexxyTouHOM Kputepun
IIpouenypa npoBeneHus
aTTeCcTaIlu potieiypa MpoBei OLICHUBAHUS

KypCOBBIE paboThHI

MarucTpsl BBIIOJIHSIOT CTATUCTUYECKUI aHaINU3 BEIOPAHHOTO
Jatacera ¢ UCIOJIb30BaHMEMOUOINOTEK SI3bIKa
nporpammupoBanust Python. Pe3ynbrarel pacuéros
00CY)XTat0TCsl C TIpeToaBaTesieM, Mmocje 9ero 0hopMIIsIeTCst
nosicuutenbHas 3anucka. B EDU B 3ananne Kypcosbsie paboTbl
npukperuisieTcs : 1.texct 3anmucku (B popmate pdf i word),
CoZIeprKalIHii B TOM YHclie cchblUTKy Ha 610kHOT Colab 2. daiin
¢ pacuéramu Ha python (pdf) 3. daiin ¢ naracetom (xIsx, csv,
...). 3aInTa IPOBOJIUTCS C IEMOHCTpALMEN pe3yJIbTaToB
pacuéToB B MPUCYTCTBUU KOMUCCUHU U MarucTpoB. Pe3ynbrar
OIICHHUBAETCS 0 YETHIPEX OalbHOM cucTteMe: OrieHKa
"OTIIMYHO" BBICTABISAETCS 3@ MOJHOCTHIO U KAYE€CTBEHHO
BBITNIOJIHEHHOE 3aJJaHKE, COJEpIKallee IEMOHCTPALMIO BCEX
BO3MOXKHOCTEH U python npu nmpoBeAeHUH CTaTUCTUYECKUX
pacuéroB o Teme KP, rpaMOTHO U TOTHYHO OOPMIICHHYIO
MOSICHUTENBHYIO 3alUCKY, YBEPEHHbIE OTBETHI HA BOIPOCHI IIPH
3amure. OneHka "Xopoio" BeICTABISETCS 32 MOJHOCTHIO
BBHITIOJTHEHHOE 3aJJaHKe, HO co/ieprKallee MOrPelTHOCTH B
pacuérax u/MiaH He BCe BOZMOXXHOCTH IPH pacyETax, TakKe
YaCTUYHO JIOMYCKAIOTCS HEMOJIHBIE OTBETHI Ha BOMPOCHI
KoMHCccHUM Npu 3amure. OueHka "y1oBiIeTBOpUTEIbHO"
CTaBUTCS 3a BBIMIOJIHEHHOE 3aJ[aHKe, CoJepIKallee
HOTPEIIHOCTH B Pacu€Tax M BBIBOJIAX, PU YACTHYHBIX
HapyLICHUSX JIOTUKH 0()OPMIICHHSI TTOSICHUTEILHOM 3aMHUCKH, a
TaK)k€ HE COBCEM YBEPEHHOM OTBETE Ha BONPOCHI ITPH 3alLUTE.

B cooTBeTCcTBHU
cm 2.7
[Tonmoxxenusa

mddepeHIpoBaHHBII
3a4yer

Ha nuddepennmpoBaHHOM 3aueTe MPOUCXOAUT OLIEHUBAHUE
3HaHUU, YMEHUHN U IPUOOPETEHHOTO ONbITa 00YYaIOUIUXCS 110
quciumnHe " [IporpaMMupoBaHue AJid aHanu3a JaHHBIX" Ha

OCHOBE IOJTyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEHUTUHIOBbIE

MEpPONPUATHS TEKYIEro KOHTpouis. [Ipu HegocTaTouHON W/1iTu
HE YCTpauBalOIIEH CTYICHTa BEJINYUHE PEUTHUHTA EMY MOXKET
OBITH MTPEUIOKEHO BBHIMIOJIHUTH 331aHUE Ha 3aueTe. B
pe3yJIbTaTe CKIAAbIBAECTCS COBOKYIIHBIN PEUTHHT CTYAECHTA,

KOTOPBIH U depeHIIpyeTcs B OLIEHKY U IIPOCTABISETCS B
BEJIOMOCTb, 3a4ETHYIO KHIDKKY cTyaeHTa. OminyHo: Bennunna

peiitunra odyyaromierocs o aucuuruinye 85...100 %

Xopomro: Bennunna peiiTiHTa 00y4aronierocs TUCIUIInHE

75...84 % VYnosnerBoputenbHO: BennunHa pedtuHra
obyuaromerocs o gucturuinae 60...74 %

HeynosnerBoputenbHo: BennunHa peiiTuHra odydaronierocs

o qucruiutnge 0...59 %. OuneHka 1o qUCHUILIHHE BHOCUTCS B
«[Ipunoxenue K 1umuIoMy OakaaaBpay.

B coorBeTCcTBUM
cmm. 2.5,2.6
[Tonmoxxennsa

6.3. ITacopt oHaa OLIEHOYHBIX CPEACTB




Komnerennun Pesynbrarsl 00yueHus LRGN oBas a7
3HAET: METObI IPOBEACHMS DKCIIEPUMEHTAIBHBIX
[1K-1 CTAaTUCTUYECKUX PACUETOB I10 OPUTMHATIBHBIM HHHH A )
METOAMKAM ¥ KPUTUYECKU OLICHUBATh X PE3YJILTaTh
lMeeT MpakTHYeCKUH OMBIT: TPOBEICHUS AHAIIN3A U
T1IK-1 TEOPETUIECKOTO OOOOIICHHS HAYYHBIX TAHHBIX B HH-HH HH B
COOTBETCTBHUHU C 3aJJa4aMH HCCIECIOBaHUS
Tumossle KOHTPOJIBbHBIC 3alaHUS 110 KAXKAOMY MCPOIIPUATHIO HAXOAATCA B
IMPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIIMHBI

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

1.  Kpewmep, H. III. Oxonomerpuka [TexcT] yueOHUK U1l By30B 11O
crennaIbHOCTAM SkoHOMUKHM M 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. . Maremaruueckas cratuctuka [ Tekcr]| yue0. mocodue
B. W. 3ananun, E. B. Xaputonora ; FOx.-Ypai. roc. yH-T, Kad. Mar. ananus ;
HOVYpI'Y. - Yensabunck: Uznarenscto FOYpI'Y, 2008. - 146 c.

3.  JyOpos, A. M. MHOTrOMEpHBIE CTaTUCTUYECKUE MeTObI: s
HSKOHOMHUCTOB M MEHE/IPKEPOB Yuel. JIJIsl HKOH. CrieluaabHOCTEN By30B A. M.
Hy6pos, B. C. Mxurapsn, JI. . TpomwuH. - M.: ®unaHcel 1 ctatuctuka, 2003. -
349, [1] c.

4. Maxkapona T. M. IIporpammupoBanue Ha si3pike Python : metos.
yKa3aHus K JUCUUIUIMHE JIJIs1 CTYJEHTOB X1UM. HAallpaBJICHUMN MOATOTOBKHU
npoekTHoro ooydenust (Maructparypa) / T. M. Makapoga ; FOx.-VYpai. roc. yH-T,
Kad. Teopert. u npuxnan. xumus ; FOYpI'Y. - Uensbunck : M3marenbckuii EHTP
IOYpl'Y, 2022. - 33, [2] ¢c. : ui.

0) OononHumenbHas IUmepamypa:

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

2. Maremaruyeckas craructuka Yueb. 1y BTy30B B. b. Topsiunos, U. B.
[TaBnos, I. M. IigetkoBa, O. 1. 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 : yue6. kypc ; mep. ¢
auri. / P. Cemxsuk, K. VYaiin, P. loaaepo. - M.; CII6. : Inamekruka, 2019. - 736 ¢. :
WIIL.

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

8) ome4decneeHHble U 3apy6€9fCHbl€ IHCYPHAJIbL NO aMCZ/ﬁ/H/lJZMHe, umeruuecs 6 oubnuomexe:

He npenycmoTpenbt

2) Memoouueckue YKazaHus 01 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.



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

JlaraceTsl AJis aHanM3a

Metonnueckue ykazanus k KP

MeTtoanueckue ykazanus K jaboparopasiM padbotam (Hactu 0-4)
Texctel nekuuii (Temsr 1-4)

SNk W=

U3 HUX: yuebHO-Memooudeckoe obecnedenue camoCmoamenbHol pabomul cnyoenma:
1.  JlaTtaceTsl IJIsl aHAIM3a
2.  Meronnueckue ykazanus Kk KP

DJIeKTPOHHASI Y4eOHO-MeTOoAuYeCKasl IOKYMeHTaIUs

HanmeHoBanue
Bu ecypca B
Ne A peeyp . bubmuorpadudeckoe onrcanue
TUTEPaTyphbl ANEKTPOHHON
dbopme

Bonbsdcon, M. b. AHanu3 gaHHbBIX : yueOHO-METOANYECKOE
noco6ue / M. b. Bonbdcon. — Canxr-IlerepOypr : CIIGI'Y T

OcHoBHast IbC uM. M.A. bonu-bpyesuua, 2023. — 69 c. — TekcT :
1 W3/1aTENbCTBA .
nuTeparypa ams QJIEKTPOHHBIH // JlaHb : 3IeKTPOHHO-O0MOIMOTEeYHAs cCUcTeMa. —
URL.: https://e.lanbook.com/book/381533 (mara obpamenus:
29.05.2025). — Pexum nocryna: 1ji1 aBTOpU3. MOJIb30BATEIEH.
Jlanckux, 1O. B. VIHTennekTyanbHblii aHaIN3 JaHHBIX | yueOHOe
SEC noco6ue / 10. B. Jlanckux, B. I'. Jlanckux. — Kupos : Batl'V,

OcHoBHas 2023. — 240 c. — TexkcT : 2nexTpoHHbIHN // JIaHb : AIEKTPOHHO-
2 N30aTelILCTBA
nuTeparypa ams oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/408569 (nara obpateHus:

29.05.2025). — Pexkxum moctyna: AJis aBTOpH3. TOJIb30BaTENCH.

Jlemunosa, JI. A. IHTeIeKTyalIbHBIN aHaIu3 JaHHBIX HA S3bIKE
Python : yae6Ho-MeToanueckoe mocodue / JI. A. JlemuaoBa. —

OcHoBHas IbC Mocksa : PTY MUPDA, 2021. — 92 ¢. — Texkcr :
3 M3/1aTeNIbCTBA N
nuTepaTypa T IIeKTPOHHBIH // JIaHb : 3IeKTPOHHO-OMOIMOTEeUHAs CUCTEMA. —
URL: https://e.lanbook.com/book/218693 (nara oOpareHus:
29.05.2025). — Pexkxum moctyna: AJis aBTOpH3. TIOJIb30BaTENCH.
Cesepanc, Y. P. Python myst Bcex / Y. P. CeBepanc ; mepeBoj ¢
SEC anruiickoro A. B. Cnactuna. — Mockaa : [IMK Ilpecc, 2021.
JlomonauTeapHas — 262 ¢. — ISBN 978-5-93700-104-7. — TekcT :
4 W3/1aTeJIbCTBA

PIEKTPOHHBIH // JIaHb : 37€KTPOHHO-0MOINOTEYHAs cUCTEMA. —
URL.: https://e.lanbook.com/book/241115 (nara obpamenus:
29.05.2025). — Pexum noctyna: 1ji1 aBTOPU3. MOJIb30BATEIEH.

MTepaTypa T

HepequL HCIIOJIB3YEMOI'O IMTPOIpaMMHOIO oOecCIIeueHHs:

. Microsoft-Windows(6eccpouHo)

. Microsoft-Office(6eccpouno)

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

4. -Python(6eccpouno)

N —

[Tepeyens ncnonap3yeMbIx NpodeccruoHanbHbIX 0a3 JaHHBIX U UH()OPMAIIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her




8. MarepunajibHO-TeXHHYECKOE o0ecredeHne 1 CIUTITHHbI

OcHoBHOE 000pyJOBaHKE, CTEH]IbI, MAKEThI, KOMIIbIOTEPHAs TEXHHKA,

o Ne
Bun 3anstuit . MPeIyCTaHOBJICHHOE MIPOrpaMMHOE 0OecTieueHue, NCTIONb3yeMOe JIJIs
e pa3IMYHBIX BUJOB 3aHATUN
405
Jlexuuu ) [IK ¢ npoekropom quist npenopasaresns+ [IK s crynenTos
Kontpons 405
POt [1K ¢ mpoexkropom misa npenogasarensa+ [IK st ctynenton
caMoCTOsTeNIbHOM paboTsl |(1)
ITpakTrueckue 3ansatust u (405 .
KoMIIbIoTEpHBIN KJIACC C BBIXOJOM B HHTEPHET
CEMHHAPBI (1)
npdepenumpoBannbiii (405
Hndbdep Sa?{eIT) ) [1K ¢ npoekropom miist npenogasaressi+ [IK mis ctyneHToB




