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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, BU3yaIU3alus, KOPPEIALUOHHBIA U PErPECCUOHHBIN aHAJIN3, IPOBEPKA
CTAaTUCTUYECCKUX FI/IHOTCS) -HAYUYUTHCA HA IIPAKTHKE ITPOBOANTHL 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 JanHeix (Numpy, Pandas, Scipy, Matplotlib, Scikit-learn, Statsmodels u
ap.). boribiioe BHUMaHME yAeIIeTCs OIICHKE YUCIOBBIX XapaKTEPUCTHK MTOKa3aTeleH,
U3YYCHHIO B3aMMOCBSI3€H JIaHHBIX, U3MEPEHHBIX B PA3HBIX IIKAIaX, TOCTPOCHUIO
PErpeCCHOHHBIX MOJIEeNIeH, TPOBEPKE UX KaueCcTBa U aJIeKBAaTHOCTH, PACCMATPUBAIOTCS
BOTIPOCHI IPOTHO3UPOBAHMSI.

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommnieTeHIIun) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: OCHOBHBIE TIOHATHUS U METOJIbI MHOTOMEPHOTO
CTAaTUCTUYECKOTO aHAJIM3a
OIIK-1 CiocoGeH npuMeHSTh 3HAHHE 'YMeeT: MpUMEHSTh 1 000CHOBBIBATH BHIOPAHHBIC
dbyHIaMeHTaIbHOM MaTEMaTUKHU U €CTECTBEHHO- |METO/IbI MHOTOMEPHOI'O CTaTUCTUYECKOTO aHaJIh3a
HAyYHBIX TUCIUIUIMH IIPU PEIIeHUH 3a7a4 B OOJACTH[IPH PEIICHUH 3a]]ad B 00JIaCTH €CTECTBEHHBIX HAyK
€CTECTBEHHBIX HayK U MH)KEHEPHOU npakTuke  [MMeeT mpakTHYeCKUil OMBIT: UCTIOIb30BAHNE
METOZ0B MHOTOMEPHOTO CTaTUCTUYECKOTO aHAIN3a
NP pelIeHUH KOHKPETHBIX 3a/1a4

3. Mecro aucuuniinHbl B crpykrype OII BO

[Tepeuenp npeanIecTBYOMUX JUCIUIUINH, [Tepeuens nociaeayOMMX AUCIUIIINH,
BUJIOB paboT y4eOHOro MmiaHa BUJIOB paboT

1.0.16 MaremaTnueckue MOEIU B COBPEMEHHOM
€CTeCTBO3HAHUU

1.0.19 Marematnyeckasd CTaTUCTHKA

TpeOGoBaHUs K «BXOAHBIMY 3HAHUSIM, YMEHUSM, HABbIKAM CTYJIEHTA, HEOOXOIUMBIM
MIPU OCBOCHUHM JIAHHOW JTUCIUIUIMHBI U PUOOPETEHHBIM B Pe3yJIbTaTe OCBOCHUS
MPEAMICCTBYONTUX JUCITUTIIIH:

Jucuuninmnza TpeboBanus

3HAeT: OCHOBHBIE TIOHSATHUS U METOJIbI TEOPUU
BEPOSITHOCTEH, MATEMAaTUIECKOW CTATUCTHKH U
CIIyYJaiHBIX MPOIIECCOB, IPUHITUIIBI cOOpa, aHan3a,
otOopa u 00001IeHUsT HHDOPMAITIH YMEET:

1.0.19 Maremarnyeckas CTaTUCTHKA




MPUMEHSATh U 000CHOBBIBATh BHIOPAHHBIE METOIBI
TEOPUHU BEPOATHOCTEH, MaTEMATUUYECKOM
CTAaTUCTUKH U CITyYaHBIX MPOIECCOB MPHU PEIICHUN
KOHKPETHBIX 3a/1a4, aHAJIN3UPOBATh U
CHUCTEeMAaTHU3UPOBATh IOTYUYEHHYIO HH(DOPMAIIHIO,
BBIOMPATH IPUEMBI K METO/IBI 00PAOOTKH
SPMIIMPUYECKHUX JaHHBIX MIMeeT mpakTHueCKuil
OTIBIT: UCIIOJIb30BAaHUE METOJIOB TEOPUU
BEPOSATHOCTEMN, MATEMAaTUYECKOM CTAaTUCTUKHU U
CJIy4alHBIX MPOIECCOB IPHU PEIIEHUN KOHKPETHBIX
3a/1a4, MPUMEHEHHSI OCHOBHBIX CTaTUCTHUYECKUX
METOJIOB ISl pELIEHUS TPAKTUYECKUX 3a1a4

4. O0bém 1 BUABI YUeOHOI padOTHI

OO61mmas Tpy10eMKOCTh JUCHHUILUIMHBI cocTaBisgeT 3 3.e., 108 4., 54,25 4.

KOHTAKTHOUW pabOThI

Pacrnipenenenue mo cemectpam
N Bcero B Jacax
Bun yuebuoid padots: 4acoB Howmep cemectpa
7
OO61mmas Tpyao€MKOCTh AUCIUTLITMHBI 108 108
AyoumopHhvie 3auamusi: 48 48
Jlexuuu (JI) 24 24
[IpakTrdeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI 0 0
ayauTopHbIX 3aHsaTuil (I13)
Jlabopatopubie padotsI (JIP) 24 24
Camocmosmenvras paboma (CPC) 53,75 53,75
MOATOTOBKA K 3a4ETY 13,75 13.75
MOJrOTOBKA K MPOBEPOYHBIM 33JIaHUSIM U TECTAM, 16 16
[MPOBOIMMBIM Ha JICKIUAX
MOJTOTOBKA K Ta00OpaToOpHBIM paboTam 24 24
KoHcynbTanum u mpoMexxyTodHas aTTeCcTalus 6,25 6,25
Bux konTpos (3adet, qud.3avueT, IK3aMeH ) - 3a4eT

5. ConeprxkaHue TUCHMIIIIMHBI

O0beM ayaIUTOPHBIX 3aHITHH MO

a;;(_;na HaumenoBanue pa3aenoB JUCHUIIINHBI BHUIaM B Hacax
i Beero | J1| 113 | JIP
0  [DnemMeHTBH MaTEMaTUUYECKOM CTATUCTUKHU 2 0 0 2
bubnroreka Numpy (olHOMEpHbIE MACCUBBI U MaTPHUIbI).
1 . 8 4 0 4
Busyanuzamust B Matplotlib
2  |bubnuotexa Pandas. OGpaboTka u aHaIu3 TaOIHMYHBIX JAHHBIX. 8 4 0 4
[TapHbIi KOPPEISAIMOHHBIN aHATH3 U MPOBEPKA CTATUCTUYECKHUX
3 . 8 4 0 4
rurnote3 B Python (6ubmmoteka Scipy)
4 |MHoroMepHbIii KOPPEISLMOHHBII aHATIN3 2 2 0 0
JluHeliHbIil perpeccoHHbIN aHanu3 B Python (Moxyib
5 8 4 0 4
Statsmodels)




6 |[Perpeccuonnsie mozienu B Oubnmoreke Scikit-Learn 8 4 0

JlonoHUTENBHBIE BOIIPOCHI PETPECCUOHHOIO aHAIU3a.
[IporaozupoBanue

5.1. Jlekuun

No No
JeKIuu{pasaenal

HanmenoBanwne nimm KpaTKO€ COACPIKAHUC JICKIITMOHHOI'O 3aHATHUA

Koi-
BO
JacoB

A3b1k iporpammupoBanus Python. OcoGeHHOCTH 1 BO3MOXHOCTH s13bIKa. Kparkwii
0030p OCHOBHBIX OMOMOTEK U1 aHau3a JaHHBIX. O030p UCTOYHUKOB U
TUTOMIAIOK 111 pab0Thl, HHPOPMAIIMK U U3yUEHUSI.

bubnnorexa Numpy (padora ¢ maccuBamu). OqHOMEpHBIE MaccuBbI Numpy :
CO3lIaHKEe, OCHOBHBIE ONIEPAIIH, TeHEPAIUs CITyYaifHbIX MacCHBOB,HHICKCAIINS,
cpe3bl, punbTpanus, GyHKIUN U METObI. JIByMepHbIe MacCHBBI Numpy
(MaTpu1Ibl) : cO37JaHKE, OCHOBHBIE OIEpAIUU, TeHEpalHsl CIIy4aiHbIX
MacCHBOB,MHJIEKCAINs, CPE3bI, (GUIbTpalus, QYHKIIMNA U METO/bI, MAaTPUYHBIE
orepaluy, AMEMEHThI TUHEIHON anredpel. OnucarenpHas cTaTucTuka B Numpy
(pyHKIIMM 1 METOBI ISl BHIYHUCIICHUS CTATUCTUYECKUX XapaKTEPUCTHUK).
bubnmorexa Matplotlib. ['padudeckoe orobpaxenue gaHHbIX (Tpad K, MOJTUTOH,
rrcTorpaMMa, Kpyropasi iuarpamma...).

Pabora c 6ubnuorexoit Pandas. Series (cozganue, aTpuOyThl, HHACKCALINA,
onepanuu, pyHkuu u Metoabl). DataFrame (co3nanue, aTpuOyThl, HHACKCAIIUSA,
cpe3bl, puIbTpaIys. npeodpa3zoBaHue TaOIUIIbI, TPYNIIUPOBKA, COPTUPOBKA,
rpaduaeckre BO3MOKHOCTH, CTATUCTHYECKHE U AP. PYHKIIMH, CBOTHBIC
TaOIHIIBL...)

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

[IpoBepka CTaTUCTUYECKUX TUIIOTE3. YPOBEHb 3HAUMMOCTHU U P-3HAUCHUE.
[IpoBepka Ha HOpMaATBHOCTH ((pyHKITMU OnOIHOTEeKH Scipy). [TorsTHE
koppemnsauuu. IlapHsiii kKoppensauuoHHbIN aHanu3. /Juarpamma paccesHusl.
JIvHeitHas 1 panroBasi koppesnsius. [I[poBepka runore3bl 0 3HAYMMOCTH
ko3¢ purrenTa Koppensuun. OYHKIUHU JUTSE BBIYUCIEHUS KOAPPHUIIUEHTOB
KOPPEJAIUU U p- 3HAYECHUH Onbanorexku Scipy.

CBsI3b TUXOTOMHUYECKHX, KATETOPHAIBLHBIX JaHHBIX. KoadduumeHTs Koppensium
TOYEYHO-OMCepUaNbHbIi, paHroBo-Oucepuanbhbli, "gu", Kpamepa. Boioop
K02 (HUITMEHTA KOPPEISALIIHN.

MHuoromepHas koppesnsauusd. [lapHbie, yacTHblE, MHOXKECTBEHHbIE KO (DUIIUEHTHI
koppensinuu. [IpoBepka 3HAUUMOCTH.

[TapHas muHEITHOM perpeccus u e€ peanmsaius B Moayie Statsmodels.
Haxoxnenue u ananu3 octatkoB. Koadduuuent nerepmunaryn. OieHKa KauecTBa
ypaBHeHud. [IpoBepka 3HaUMMOCTH yYpaBHEHHSI U OTJENbHBIX KO3(PPHUIIMEHTOB.
['papuueckoe npencrasneHue TMHUM perpeccun. IloctpoeHne napHbIx quarpamMmm
paccestHUs /1711 MHOTOMEPHOI COBOKYMHOCTH B 6ubnuoteke Seaborn. [Toctpoenue
ypaBHEHHSI MHOKECTBEHHOM JIMHEIHO perpeccun B Mmoayse Statsmodels

10 6

[TocTpoenue ypaBHEHMs TMHEHHON (TTApHOM U MHOXECTBEHHOW) PErPECCUH B
oubmmoreke Scikit-learn. Pa3ouenue BoIOOpKH HA 00yYarOIIYIO U TECTOBYIO.
OrneHka kauecTBa ypaBHeHUs perpeccuu. [Iporuos ¢ ucnoiapzoBaHuem
PETPECCHOHHOTO YPABHECHMS.

11 6

Perpeccuonnsie moenu B Scikit-Learn. [lomunomuanbHaas perpeccust. Perpeccust
Jlacco u Pumxka.

12 7

lcrnionb30BaHNe (PUKTUBHBIX IPEPEMEHHBIX B perpecCHOHHOM aHanuse. [IpoBepka
anexBaTHOCTH Mojenu (ycnosus ['aycca-MapkoBa). MynbTUKOIUIMHEAPHOCTD U

criocoObl 60pbObI ¢ Hell. HenmHeliHble perpeccnoHHble MOIETH




5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

He npenycmorpensl

5.3. JIaboparopHblie padoThI

Ne
3aHATHA

No

paszena

HaumeHoBaHMe WK KpaTKoe cofiepkaHue 1a0opaTopHOi paboTh

Koi-
BO
4acoB

0

OCHOBBI MaTeMaTHYECKON CTATUCTUKHU. [ ICTOTpaMMBI U ONHUCATEIbHAS
cratuctuka. [laker ananuza (Excel) (JJaGoparopnas padora 0 )

2,3

OcnoBsl padotsl B Google Colab (Python). OnHomMepHBIE MacCUBBI U MaTPHIIBI
oubnuorexn Numpy. Busyanuzanus nanasix B oubauorexe Matplotlib - rpaduk,
MOJINTOH, TUCTOTPAaMMa, THarpaMMa pacCcesiHus, KpyroBasi [uarpaMmma.
(JTabopatopubie Pa6otsl. Hacts 1 - 4 paboThl).

4,5

bubnuoreka Pandas. Series. Datafame. OCHOBHBIE BO3MOKHOCTH PaOOTHI.
Craructrueckuit ananu3 u Buzyanusanus B Pandas. MontupoBanne Google
Jlucka. 3arpyska garacera B DataFrame u3 TekcroBoro daitna u Tabnumsl Excel.
(JTaboparopusie Pabotsl. HacTth 2 - 3 paboThI).

6,7

[IpoBepka JaHHBIX HA HOPMATBHOCTH C TIOMOINIBIO QYHKIIMIM OMOIHOTEKH SCipy
(xputepun Ilanupo-Yunka, Xu-kBaapar, Kommoroposa-CmupHOBa).
Koadpunuents koppensiiuu Cnupmena, Kennanna, [Iupcona, 6ucepuanbHble.
Kpamepa. Bb16op, BeIuHCIeHHE U TPOBEPKA 3HAYUMOCTH KO3 (HUITMEHTOB
koppensiiuu. [loctpoenne nuarpamm paccesinus. (Jlaboparopusie padboTsl. YacTh
3 - 4 pabotsl). JlaboparopHbsle paboTsl. YacTh 4 - 6oHyC

11,12

[TocTpoeHue ypaBHEHHs TApPHON U MHOKECTBEHHOM JTMHEUHOU PErpecCUu B
Python (MaTpuunbie hopmynsl) u moayine Statsmodels. Koaddumnuent

netepmuHanyu. OneHka KauecTBa MOJIENH, 3HAYUUMOCTH BCETO YPaBHEHUS U
otaenbHBIX Kodpurmentos (Jlaboparopusie Paborel. Yacts 5 - 2 paboTHI).

13,14

Perpeccronnsle ananu3 B 6ubnuoreke Scikit-Learn. O0yyaromas 1 TectoBas
BbIOOpKa. JInHelHas 1 momHOMUaIbHas Mojenu. O1ieHKa KadecTBa U BBIOOP
ornrruManbHOU Moaenu. [Iporaosuposanue. (Jlaboparopusie Pabotsl. YacTs 6 - 2
paboTHI).
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Vcnionp30BaHue PUKTUBHBIX IEPEMEHHBIX B ypaBHEHUH perpeccuu. Henuneitnbie
Mozenu. Meroz inHeapuszanumn

5.4. CamocrosiTeqibHasi padoTa CTyIeHTa

Brimonuenue CPC

Criucok nuteparypsl (¢ yKazaHHEM
[Honsux CPC pas3zenos, ras, CTpaHull) / cchuika Ha  (CemecTp

peECypC

Koi-
BO
JaCOB

1. MHOrOMEpHBIE CTATUCTUYECKHE METOJIBI :
METOAMYECKHUe yKa3aHus / coctaButenu U.
JI. MakapoBa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 ¢. — Tekcr :
PIIEKTPOHHBIN // JIaHb : 2JIEKTPOHHO-
onbamoreunas cuctemMa. — URL:

[MOJITOTOBKA K 3a4éTy 7

https://e.lanbook.com/book/147679 (nara
obpamenust: 15.09.2021). — Pexum
TOCTYIIA: I aBTOPU3. MOJIb30BaTeNe. 2.
['epacumoBa, E. A. DOxoHOMETpUKa:
pPETrPEeCCHOHHBIN aHAIIN3 : y4eOHO-
meTonuueckoe nocobdue / E. A. I'epacumosa,

13,75




M. 1O. Kapsime. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TeKcT : NMeKTPOHHBIH //
JlaHb : 3JEeKTPOHHO-OMONINOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mata obpamenus: 15.09.2021). — Pexum
OCTyTIa: ISl aBTOPU3. TTOJIE30BATEIICH.
TexCThI IEKIUI B AJIEKTPOHHOM BHJIE.
Mertoarueckne yKa3aHus K JIa0OpaTOPHBIM
paboram. Habop 6mokHOTOB Google Colab.

IIOAIrOTOBKA K NPOBCPOUYHELIM 3aJJaHUAM U
TCCTaM, IPOBOAMMBIM Ha JICKIIUAX

1. MHOTOMEpHBIE CTATUCTUYECKUE METOIBI
METOIMYECKHe yKa3aHus / coctaButenu M.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Texcr :
AIEKTPOHHBIH // JIaHb : JEKTPOHHO-
6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
oOpatenus: 15.09.2021). — Pexum
TOCTyTa: JJIs aBTOPH3. MOJIb30BaTeNel. 2.
I'epacumoBa, E. A. DxoHOMETpHKa:
PErpecCUOHHBIN aHANIN3 ;| y4eOHO-
MeTonuyeckoe mocodue / E. A. I'epacumoBa,
M. 1O. Kapsime. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TeKcT : NMeKTpOHHBIH //
JlaHb : 3JEeKTPOHHO-OMOINOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mata obpamenus: 15.09.2021). — Pexum
TOCTyTIa: JJIsl aBTOPU3. TTOJIE30BATEIICH.
TekcThl JIEKIUI B 2JIEKTPOHHOM BUJIE.
Ha6op 6iokaoToB Google Colab

16

[MO/IFOTOBKA K JIA0OpaTOPHBIM paboTam

1. MHOrOMEpHBIE CTATUCTUYECKHE METOJIBI :
MeTOANYeCKHe yKka3aHus / coctaButenu U.
JI. Maxkaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Tekcr :
AIIEKTPOHHBIN // JIaHb : 3I€KTpOHHO-
oubmnoreunas cucrema. — URL:
https://e.lanbook.com/book/147679 (nata
obpamenus: 15.09.2021). — Pexum
ocTyna: sl aBTOPU3. MOJIb30BaTENEH. 2.
['epacumoBa, E. A. DOxoHOMeTpUHKa:
[perpeccuoHHbIN aHalIn3 : y4eOHO-
meTonuueckoe nocodue / E. A. I'epacumosa,
M. 10O. Kapeoime. — Camapa : CamI'VIIC,
2011. — 98 c¢. — TekcT : 27AeKTPOHHBIH //
JlaHb : 2IeKTPOHHO-OMOIHOTEYHAS CUCTEMA.
— URL.: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
TOCTyMa: 7Sl aBTOPU3. MOJIb30BaTeNeH.
TexCThl TEKIMI B AJIEKTPOHHOM BHJIE.
MeTtonnyeckue ykazaHus K 1a00paTopHbIM

paboram. Habop 61oxHOTOB Google Colab.

24

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

IIpOMe)KyTO‘IHOﬁ arTeCcTalumn




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Yuu-
No | Ce- B HazBanue Maxc. ThIBA
KOHTPOJIbHOTO Bec [Nopsimok HauMcneHus 6ayuioB |-
KM|mectp| koHTpoOIIA 6amn
MEpONPHUSATHS ercs
B [TA
3asaHue coAepKUT 12 MyHKTOB, 3a
1 7 Texymnmii IIposepounoe 3ananue 0 1 | 1o [PaBWIBHOE BBINOTHEHHE saucT
KOHTPOJIb "OcnHoBsl MC" Ka)KJ0T0 IyHKTa Hauucsiercs 1
Oasn
Texymmii ITpoBepounoe 3ananue 1 3a1HHE CONCPKHT 4 NYHKTa, 33
2 7 " " 1 4 |mpaBWJIBHOE BBIIIOJIHEHHE 3a4eT
KOHTPOJTH Python
Ka)K10ro Hauucisgercs 1 0amn
3agaHue (TeCT) CONEPKUT 5
3 7 Texymui IIpoBepouHoe 3ananue 2 1 5 [BOmpOCOB, 33 KK 1IN e
KOHTPOJIb "Numpy 1" MpaBUJIBHBIN OTBET HauKciseTcs |
6an
3aaHue COAEPKUT S5 MYHKTOB, 3a
4 7 Texymumii HpOBCpO‘-IHO? 3aaHue 3 1 5 [MPAaBWJILHOE BBINOJIHEHHE saueT]
KOHTPOJIb "Series" Ka)KJI0TO IMMyHKTa Havucisercs |
Oan
3asaHue coaepKUT 6 IMyHKTOB, 3a
5 7 Texymnii IIpoBepounoe 3ananue 4 1 ¢ |TPaBHIBHOE BLIOTHEHHE saucT
KOHTPOJIb "DataFrame" Ka)KJ0T0 IyHKTa Hauucsiercs 1
Oast
3amganue (TeCT) CONEPKUT 5
6 7 Texymumii IIposBepouHoe 3ananue 5 | 5 [BOTPOCOB, 32 KK (bl sauer
KOHTPOJIb "[MonsiTre koppensun" [MPaBWIbHBIN OTBET HaUMCIsieTcs |
Oann
3amgaHue (TECT) COAECPKUT 8
7 7 Texymui "HpOBepoqﬂoe 3ajanue 6 1 g [BOTPOCOB, 3“a KK JIbIA saueT
KOHTPOJIb N3mepurenbHble MIKaIbl" [MpaBUJIBHBIN OTBET HauucisaeTcs 1
Oann
Texymp IIpoBepounoe 3ananue 7 3aaHue COAEPKUT S5 MYHKTOB, 3a
8 7 KOHTPOITh "Koaddunment koppensiuu | 1 5 |[OpaBUIBHOE BBIMOJHEHUE 3a4eT
Cnupmena" Ka)K70ro Hauucnsercs 1 6amn
§ TpoBepouHoe 3aane § 3aziaHue COAEPKUT S5 MyHKTOB, 3a
9| 7 Texymuii "Konduuuent koppessmn | 1 | 5 [PABUJILHOE BBITTOJIHEHUE et
KOHTPOJIb DU Ka)KJ0ro IyHKTa Hauucsiercs 1
Oast
3amganue (TeCT) CONEPKUT 5
10l 7 Texkymumii . ITpoBepounoe 3ananue 9 | 5 [sompocos, 3a KK bl sauer
KOHTpOJb |"MHoromepHast Koppemnsus" [IPaBWJIbHBIN OTBET HauuciseTcs 1
Oann
3aaHue COAEPKUT S5 MYHKTOB, 3a
1l 7 Texymumii HR?Bepquoe 3ananue 10 1 5 [IpaBWJILHOE BLINONHEHHE sauer
KOHTPOJIb [Tapuas perpeccus” Ka)KI0T0 IMMyHKTa Hayucisercs |
Oann
121 7 | Texymwuii | ITpoBepounoe 3amanue 11 | 1 | 9 |[3amanue (Tect) cogepkut 9 3a4eT




KOHTPOJIb "MHOXeCTBEHHAS BOIIPOCOB, 38 KayKJIbII
perpeccus" MPaBWIbHBIN OTBET HaUKMCIsIeTCA 1
Oann
JIP conepxut 3 myHKTa, 3a
3l 7 Texymnmii JlaboparopHsbie pabOTHI. 3 [IPaBWJILHOE BLINONHEHHE sater
koHTpons | Yacte 0 "MC" (1 pabota) Ka)KJIOTO MMyHKTa Hauucsiercs 1
Oan
Texymuii JlabopatopHbie paboTEL. 3a IIPaBUIILHO BBIITOJIHEHHYIO
141 7 Y Yacte 1 "Numpy" ( 4 4 p Y 3a4eT
KOHTPOJTb paboty Hauucnsercs 1 6amn
paboThI)
. 3a Ka)Ky1o MpaBUIbHO
Texymmii JlaGoparopHble pabOTHI. AYIO TP
15 7 " " 3 |BBIMIOJIHEHHYIO paboTy 3a4eT
koHTponb |YacTs 2 "Pandas" (3 paboTsr)
HayucnsieTcst 1 Gann
. JlaboparopHbie pabOTEHI. 3a KXy MPaBUIBHO
Texymmi "
16| 7 KOHTDOE Yacte 3 "[lapHas 4  [BBITOJIHEHHYIO paboTy 3a4eT
P koppessinus” (4 paboTer) HayucnseTcs 1 Gann
JIP conepxut 5 myHKTOB, 3a
JlaGopaTtopHbie pabOTHI. Kamnblllﬁpn aBI/IJ'II)I}-;O ’
171 7 bonyc Yactb 4 "MHOXeCTBEHHAs 5 past 3a4eT
" BBITIOJTHEHHBIN MTYHKT
koppemnsiusa” (1 padota) .
HauncisgeTcs: 1 OOHYCHBIN Oat
Texymuii JlabopatopHbie paboTeL. 3a IIPaBUIILHO BBITOJIHEHHYIO
18 7 Y YacTts 5 "JIuneitHas 2 p Y 3a4eT
KOHTPOJTH " paboty HauucnseTcs 1 6amn
perpeccus” ( 2 paboThl)
JlaGopaTtopHbie pabOTHI.
19 7 Texymuii | Yacte 6 "Perpeccruonnbie ) 3a MpaBWJIbHO BBHITIOJHEHHYIO e
KoHTposib | Mmozenu B Scikit-Learn" ( 2 paboTy Hauucnsercs 1 Oamn
paboThI)
JlaGopaTtopHbie pabOTHI.
. 3a Ka)K1y1o MpaBUIbLHO
Texymumii Yacts 7
20 7 " " 2 |BBINOJHEHHYIO paboTy 3a4eT
KOHTpoJb ['Perpeccus J0MOTHUTENHHO
— Hauucsiercst 1 6amn
( 2 paboTsI)
ITpome 3ananue (tect) cogepxut 20
N BOITPOCOB, 3a Ka)bIi
21| 7 | xyrounas | @OC "3aganue Ha 3auérte"” 20 p P, a 3a4eT
MPaBUJIbHBIN OTBET HauucseTcs 1
arTecTanus Ll

6.2. Ilpouenypa nposeaeHusi, KpUTEPHUH OLlCHUBAHUSA

MPOMEKYTOUHOMN

Bun

arrecranuun

[Tpouenypa nposeneHus

Kpurepun
OLIEHHBaHUS

3a4eT

Ha 3auere npoucxoauT OLEHUBAHKWE 3HAHUN, YMEHUN U
MPUOOPETEHHOTO OMbITa O0YYarOIIUXCS 110 TUCHUIUIUHE "
MHoroMepHslii CTaTUCTUYECKUI aHAJIU3" HA OCHOBE MOJTYUYEHHBIX
OIICHOK 33 KOHTPOJIbHO-PEUTUHIOBBIE MEPOTIPUATHS TEKYILErO
koHTpoJsL. [Ipy HEnOCTAaTOUHOM W/WITK HE YCTpauBarOIIeH CTyIEHTa
BEJIMYMHE PEUTHHTa €My MOXKET OBITh MIPEIOKEHO BBIITOJIHUTH
3aJlaHuE Ha 3a4eTe. B pesynbrare ckiaapIBacTCsl COBOKYIIHBIM
PEUTHHT CTyeHTa, KOTOPbIH nuddepeHupyercs B OLUEHKY U
IIPOCTABIISETCS B BEAOMOCTb, 3a4ETHYIO0 KHUKKY CTYJEHTA.
3auTeHo: BenuunHa peliTuHra 00ydJaromnierocs mo JUCIUILTHHE
60...100 % Hesauteno: Bennunna peiiTunra o0y4aromerocs 1mno
muctamnae 0...59 %. Onenka mo JUCIIAIIIINHE BHOCHUTCS B
«[Ipunoxenue K TUIUIOMy OakaaaBpay.

mm. 2.5, 2.6

[Tomoxxenus

B cooTBeTCTBHU C




6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

10

TumnoBbie KOHTPOJIBHBIC 3aIdHUS 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B

KomnereHuu Pesynbrarsl 00yueHus

OTIK-1 3HAeT: OCHOBHBIC IMOHATHUS U METOBI
MHOTOMEPHOT'O CTaTUCTUYECKOTO aHAJIN3a
YMeeT: MPUMEHSTh 1 000CHOBBIBATH

OTNK-1 BBIOpAHHBIE METOIBI MHOTOMEPHOTO
CTaTHCTUYECKOTO aHAJIM3a MPU PEIICHUN
3ajia4 B 00JIaCTH €CTECTBEHHBIX HAyK
lMeeT NpaKTUYECKUN OIIBIT:

OINK-1 HCIIOJIb30BAaHHE METOZ0B MHOTOMEPHOTO
CTaTUCTHYECKOTO aHAJIM3a IIPHU PELICHUN
KOHKPETHBIX 3a/1a4

MPUIOKECHUAX.

7. YueOHO-MeTOoAMYEeCKOEe 1 MH(OPMAIIMOHHOE O0ecriedeHUue TUCHUIIIMHBI

IleuaTnasi y‘-l@ﬁHO-MeTOI[I/I‘leCKaH AOKYMCHTAIlUA

@) OCHOBHAs TUMepamypa:
1.  Kpewmep, H. III. Oxonomerpuka [TekcT| yueOHUK U1 By30B 110
crennaIbHOCTAM dkoHOMUKH 1 yrip. H. L. Kpemep, b. A. IlyTko ; mox pex. H. II.
Kpewmepa. - 3-e uzn., nepepad. u gon. - M.: KOHUTHU-ITAHA, 2013. - 328 c.

2. 3ansanun, B. . Marematudeckas crtatuctuka [ Tekcr]| yueb. mocodue
B. W. 3ananun, E. B. Xaputonora ; FOx.-Ypai. roc. yH-T, Kad. Mar. ananus ;
HOVYpI'Y. - Yensbunck: Mznarenscto FOYpI'Y, 2008. - 146 c.
3.  JyO6pos, A. M. MHOTrOMEpHBIE CTaTUCTHYECKUE MeTObI: [l
HSKOHOMHUCTOB M MEHEIPKEPOB Yuel. JIJIsl HKOH. CrieluaabHOCTEN By30B A. M.
Hy6pos, B. C. Mxurapsn, JI. U. TpomwmH. - M.: ®unaHce! 1 ctatuctuka, 2003. -
349, [1] c.

0) OononHUMeENbHASL IUMePamypa:
1.  I'mypman, B. E. Teopust BEepoATHOCTEN M MaTeMaTUYECKask CTaTUCTHKA
[Texct] yueO. mocobue st By30B B. E. 'mypmaH. - 12-e uzn. - M.: FOpaiit, 2014. -
478, [1] c. nm.
2. Maremarnueckas craructuka ¥Y4eb. nis Bry30B B. b. ['opsunos, U. B.
[TaBnog, I. M. IlgetkoBa, O. U. Teckun; [lox pex.: B. C. 3apyOuna, A. II.
Kpumenko. - M.: U3narensctBo MI'TY um. H. 3. baymana, 2001. - 423 c. uin.

8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANLL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
He npenycmorpensl

2) Memoouueckue YKazanus 0is Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:

1. Jlaracetsl ajs aHaiu3a

Ccounku Ha 6510KkHOTHI Google Colab

2.
3.  TekcTsl nexouit
4.

Meronuueckue ykazanus K JadopartopubiM padotam (Hactu 0-7)

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:



1.

I[aTaCCTBI JJIsL aHaJIn3a

JJIeKTPOHHASAA Y4eOHO-MeTOANYeCKAs JOKYMEHTAIlUs

HaumenoBanue
No Bun peeypeas | bubnuorpaduueckoe onrcanue
JUTEPaTyphl AJIEKTPOHHOHN
bopme
Uypaxos, E. I1. BBenenue B MHOTOMEpHBIE CTATUCTUYECKUE
JIEKTPOHHO- meTonsl : yuebnoe nmocobdue / E. I1. Uypakos. — CaHKT-
OubIMOTeUHAS [TerepOypr : Jlans, 2016. — 148 c. — ISBN 978-5-8114-2149-
JlonoHUTEIBEHAS N
1 TenaTVha cucTema 7. — Tekcr : 3neKTpOHHBIH // JIaHb : AIMEKTPOHHO-
patyp W30aTeIbCTBA ouOnuoreyHasa cucrema. — URL:
Jlann https://e.lanbook.com/book/87598 (mara oOpamieHwus:
15.09.2021). — Pexxum mocTyna: A aBTOPH3. TIOJIb30BaTENCH.
[IporpaMMHBbIe CHUCTEMBI CTATUCTUYECKOTO aHATH3a.
OO6Hapyx)eHUEe 3aKOHOMEPHOCTEN B JAHHBIX C UCIIOJIb30BAaHUEM
DIEKTPOHHO- cucteMbl R 1 si3p1ka Python : yue6Hoe mocobue / B. M.
OcHOBHAS OuOIHoTEYHAS BonkoBa, M. A. Ceménona, E. C. UetBeprakona, C. C. Boxos.
2 Tenarvpa cucrema — HoBocubupck : HI'TY, 2017. — 74 ¢. — ISBN 978-5-7782-
paTyp 13/1aTENIbCTBA 3183-2. — TekcT : anekTpoHHbIH // JIaHb : SIEeKTPOHHO-
Jlanb oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/118287 (nara oOpateHus:
15.09.2021). — Pexxum noctyna: AJjis aBTOpH3. TIOJB30BaTENCH.
Kombipun, A. C. [IporpammupoBanue Ha Python : yueGHOe
ICKTPOHHO- nocobue / A. C. Konbipun, T. JI. Canoa. — Coun : CT'Y, 2018.
OubIMOTeUHAS .
OcHoBHast — 48 ¢. — TexkcT : anexTpoHHbIH // JIaHb : AIEKTPOHHO-
3 cucreMa
nmuTepaTypa H3TATENBCTEA oubmnoreunas cucrema. — URL:
https://e.lanbook.com/book/147665 (nara obparmenus:
Jlanb 3
15.09.2021). — Pexum nocTymna: i aBTOPU3. MOJIb30BATEIEH.
['epacumoBa, E. A. DxoHOMETpHKA: perpecCUOHHBIN aHAIN3 :
DIIEKTPOHHO-
P yueOHO-MeToanueckoe nocodue / E. A. I'epacumona, M. 0.
4 JlononHuTENBHASA CHCTEMa Kappiues. — Camapa : CamI'VIIC, 2011. — 98 c¢. — Teker :
muTeparypa SlaTeIIbCTRa AIIEKTPOHHBIN // JIaHb : 2IeKTPOHHO-OMOINOTEUHAs CUCTEMA. —
A URL: https://e.lanbook.com/book/130432 (nata oOparieHus:
Jlanp .
15.09.2021). — Pexxum noctyna: AJjis aBTOpH3. TOJIb30BaTENCH.
Kpyuentok, K. FO. KoppensitinoHHO-perpecCHOHHbBIN aHATU3 B
JIEeKTPOHHO- YKOHOMETPUYECKUX MOAENsX : yueOHoe nmocodue / K. FO.
OcHOBHAS OnbMMoTeyHas Kpyuenrok. — Hopunsck : HTUU, 2018. — 108 ¢. — ISBN
5 cucrema 978-5-89009-698-2. — Tekct : anekTpoHHbIH // JIaHb :
muTeparypa
W3/1aTEIbCTBA PIIEKTPOHHO-O0MONMMoTeuHas cuctema. — URL:
Jlanb https://e.lanbook.com/book/155915 (nara obparenus:
15.09.2021). — Pexxum noctyna: AJjis aBTOpU3. MOJIb30BaTENCH.
[[ka6epuna, I I11. [TporpammupoBanue. OcHOBHI si3bIKa Python
DIEKTPOHHO- : yauebnoe nocoowue / I. I11. [lIkabepuna, H. JI. Pe3oBa. —
OubIuoTeyHas Kpacnosipck : Cubl'Y um. akanemuka M. ®@. Pemernéna, 2018.
JlonmomHUTEIbHAS -
6 TenaTVDA cucTema — 92 ¢. — TexkcT : anexTpoHHbIN // JIaHb : AIEeKTPOHHO-
patyp M3/1aTelIbCTBA oubnuoreunas cucrema. — URL:
Jlanb https://e.lanbook.com/book/147450 (nara ob6parenus:
15.09.2021). — Pexum nocTymna: i aBTOPU3. MNOJIb30BATEIEH.
DIEKTPOHHO- MHOTOMEepHBIE CTATUCTUYECKHUE METOMBI : METOIUYECKUE
OcCHOBHAS OnbIMoTeUHAs ykazanus / coctaBurenu . JI. Makaposa, A. M. Urnarenko. —
7 cucrema Coum : CT'Y, 2018. — 64 c. — TexkcT : anexTpoHHbI // JlaHs :
nmuTepaTypa
W3/1aTeIhCTBA PIIEKTPOHHO-O0MOMMoTeuHas cuctema. — URL:
Jlanp https://e.lanbook.com/book/147679 (nata obpaieHus:




|15.09.2021). — PexuM focTyna: 1y aBTopu3. 10JIb30BaTeNeH.

Hepequb HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:

N —

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

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

[lepedenp ncnonb3yeMbIx NpodhecCHOHANBHBIX 0a3 TaHHBIX U NH(DOPMAIIMOHHBIX

CIIpaBOYHBIX CUCTCM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecrieyeHue I CIUITHHBI

OcHOBHOE O60py,HOBaHI/IC, CTCH/bI, MAKCThI, KOMIIBIOTCpHAas TCXHUKA,

. Ne
Bun 3anstuit Ayt MIpelyCTaHOBJIEHHOE IPOrpaMMHOE 00ecTieueHIE, CIIONIb3YEMOE IS
YA pa3IUYHBIX BUJOB 3aHATHI
[IpakTuueckue 3ansatus u 405

KoMIbroTEpHBIN KJIaCC C BBIXOJOM B HHTEPHET

Jlexnun

M

CEMMHAPBI (1)
Jluddepermmposambri 1403 [1K ¢ npoekropom juist npenoaasarens+ 1K mist cryneHToB
3a4eT (1)
KonTpons 405
+
caMoCTOATEILHOM patoTsr (1) [1K ¢ npoekropom miist npenogasaressi+ [IK mis ctyneHToB
405

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




