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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

VYK-2 CniocoGeH onpeaensTh KpyT 3ajad B paMKax

MTOCTABJICHHOMH 1IeTTU ¥ BRIOMPATh ONTUMAIBHEIC  (3HAET: HHCTPYMEHTAIbHBIC CPEJICTBA H
CIoCOO0BI UX PEIICHHUS, UCXOS U3 IEUCTBYIOMUX [MH()OPMAIIMOHHBIE TEXHOJIOTUHU aHAIN3a JaHHBIX
MIPaBOBBIX HOPM, UMEIOIINXCS PECYPCOB U MCXOJIS U3 UMEIOIIUXCSI PECYPCOB M OTPaHUYCHUIMA
OTpaHUYCHUHN

YMeeT: aaanTHpOBaTh H3BECTHBIE TPOrPaMMHEIC
CpeACTBa aHAJN3a IaHHBIX B CBOIO
npodeccroHaIbHy 0 001aCTh, ¢ YIETOM
BO3HMKAIOIUX OIPAHUYECHU 110 BpEMEHHU U
pecypcam

YK-6 CriocobeH ynpapisiTb CBOUM BPEMEHEM,
BBICTPANBAaTh M PEATH30BBIBATH TPACKTOPHUIO
CaMOpAa3BUTHI HA OCHOBE MTPUHIIMIIOB 00Pa30BAHHMS
B TE€UEHHUE BCEH KU3HU

3. Mecro nucuuninnbl B ctpykrype OII BO

[lepeueHs npeAnIecTBYIOMNX AUCHUIUINH, [lepeueHs nociaenyOMMX AUCIUILINH,
BUJIOB paboT yueOHOro MniaHa BUJIOB paboOT
1.0.06.M1.01 AHanu3 1aHHBIX U TEXHOJIOTHUU 1.®.06.M1.03 IIpunoxkeHus U MpakTUKa aHAIU3a
paboThI C JAHHBIMU TAaHHBIX

TpeboBaHMs K «BXOHBIMY» 3HAHUSM, YMEHHUSIM, HABbIKAM CTY/IE€HTA, HEOOXOIUMbBIM
IIPY OCBOCHUH JJAHHOM JAUCIMIUIUHBI U IPUOOPETCHHBIM B PE3yIbTaTe OCBOCHUS
MPEAIECTBYOIINUX TUCIUILIINH:

Jucrumimna TpeboBanus

1.0.06.M1.01 AHanu3 1aHHBIX U TEXHOJOTUH 3HaeT: crnocoObl coopa, 00pabOTKM U aHATTK3a
a6OTLI C JaHHBIMHU JAHHBIX JJISI pCHICHUSA CBOUX HpO(I)eCCI/IOHaHLHBIX




OIIBIT:

3a1a4 ¢ y4E€TOM UMEIOUINXCSI PECYPCOB M MTPABOBBIX
HOpPM YMEeT: IPUMEHSITh MaTeMaTHYeCKUE METObI
00pabOTKM JaHHBIX [T BEIOOpA U peau3aiiu
ONTUMAJILHOTO CII0co0a pereHus
npodeccuoHANBHBIX 3a/1ad ViMeeT mpakTudecKuii

4. O0béM 1 BUABI YUeOHOI padOTHI

OO6mmast Tpy10eMKOCTb JUCHIHUILUIMHBI COCTABNIAET 4 3.¢., 144 4., 72,5 4. KOHTaKTHOM

paboTHI
Pacrnipenenenue mo cemectpam
Bcero B yacax
Bun yueGHOM paboTHI
4acoB Homep cemectpa
4
OO61mas Tpyao€MKOCTh AUCIIUTIITMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexumu (JI) 32 32
[IpakTudeckue 3aHATHS, CEMUHAPHI U (W) IPYTHE BUIBI 0 0
ayauTopHbIX 3aHaTuil (I13)
Jlabopatopubie pabotsI (JIP) 32 32
Camocmosmenvras paboma (CPC) 71,5 71,5
MOATOTOBKA K TU(dEepeHITUPOBAHHOMY 3a4ETy 23,5 23.5
MOJTOTOBKA K MTPOBEPOYHBIM 33IaHUSIM H TECTaM, 16 16
[MPOBOIMMBIM Ha JICKIUSAX
MOJTOTOBKA K Ta00OpaToOpHBIM paboTam 32 32
KoHcynbTanum u mpoMexxyTodHas aTTecTalus 8,5 8,5
Bux konTposs (3adet, qud.3avueT, IK3aMeH ) - nud.3aueT

5. ConeprkaHnue TUCHMIIIIMHBI

N O0beM ayaIUTOPHBIX 3aHITHI 1O
o
- HaumeHnoBanue pa3aenoB JUCHUILIHHBI BHJIAM B yacax
paznena
Bcero J| 113 JIP
0  [DnemMeHTBH MaTEMaTUUYECKOM CTATUCTUKHU 2 0 0 2
1  |bubnmuorexa Numpy (01HOMEpPHBIE MACCUBBI U MaTPHULIbI). 16 8 0 8
5 bubmmoreka Pandas. O6paboTka v aHaIN3 TaOIUIHBIX 16 2 0 g
naHHBIX. Busyanu3zamus.
3 KoppensunoHHbIN aHau3 U IPOBEPKa CTATUCTUIECKUX 16 2 0 2
rurnote3 B Python (6ubmmoteka Scipy)
4  |PerpeccuonHslif ananus B Python 14 8 0 6
5.1. Jlekuun
Ne Ne Kox-
HanmeHoBaHMe WM KPAaTKOE COJCPIKAHUE JICKIIMOHHOTO 3aHSATHS BO
JeKIUU[pa3aena
4acoB
1 1 S13b1k mporpamMmmupoBanus Python. OcoGeHHOCTH 1 BO3MOXHOCTH si3bIKa. KpaTkwii )
0030p OCHOBHBIX OMONMOTEK JJIsl aHau3a JaHHbIX. O030p HCTOYHUKOB U




TUIOINAJOK ISl paObOTHl, MH(OPMAIIUU U U3yUEHHUSL.

2,3

bubmuoreka Numpy (pabota ¢ maccuBamu). OHOMEpHBIE MaccHBBI Numpy :
CO371aHUE, OCHOBHBIC OTIEPAIINH, TEHEPAITUS CIIyYalHBIX MaCCUBOB,MH ICKCAITHS,
cpe3bl, hunbTparus, QyHKIUU U MeTonbl. OnucaTenbHas CTaTUCTHKAa B Numpy
(byHKIIMU ¥ METOBI SISl BEIYUCIIEHUS CTATUCTUIECKUX XapaKTEPHUCTHK).

/IBymepHble MaccuBbl Numpy. Matpuynsie onepaiuu B linalg

5,6,7

Pabora ¢ 6ubmuotekoit Pandas. Series (co3manue, aTpuOyThl, HHACKCAIHS,
ornepanuu, GpyHkmuu U Mmetozbl). DataFrame (co3nanue, arpuOyThl, HHICKCAIINS,
cpe3bl, (GUIBTpaIus. Mpeodpa3oBaHue TAOIUIIBI, TPYIIITUPOBKA, COPTUPOBKA,
rpaduuecKre BO3SMOXKHOCTH, CTATUCTUYCCKUE U JIp. (QyHKIIMU, CBOTHBIC
TaOJIHIIBL...)

MonTupoBanue Google ucka. 3arpy3ka ¢aitioB paznuyHoro ¢popmara B
DataFrame (.xls, .csv, .txt....) ¢ Google nucka

9,10

[TpoBepka CTAaTUCTHYECKUX THITOTE3. YPOBEHb 3HAYNMOCTH U P-3HAYCHHUE.
[TpoBepka Ha HOpMalIbHOCTD (PyHKIMH O6nONIHoTeku Scipy). [lonsTue
Koppesiiuu. [lapHbIii KOppesIMOHHbIN aHanu3. J{narpamma paccestHus.
Jluneiinas u panroBast koppessius. [IpoBepka runoresbl 0 3HAYMMOCTH
ko3¢ dunenTa koppensauun. OyHKIUN TSl BEIYUCIEHUS KO3 OUITMEHTOB
KOpPEJISILIMY U P- 3HaUeHH 6ubnmoreku Scipy.

11

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

12

Mmuoromepnas koppesnsauus. [lapHbie, yacTHbIE, MHOXKECTBEHHBIE KOO (DUIIUEHTHI
koppessituy, [IpoBepka 3HAYMMOCTH.

13,14

[Tapuas nuHeHOM perpeccus U e€ peanuszanus B Moayie Statsmodels.
Haxoxnenne u ananus octarkoB. Koaddunment nerepmunauu. OrieHka KadyecTna
ypaBHeHHs. [IpoBepka 3HaUMMOCTH YpaBHEHUS U OTACIBHBIX KO3()(DUIIUEHTOB.
['padpuueckoe npeacrapneHue TMHUU perpeccu. [locTpoeHne napHbIX quarpamMmm
paccesHUs It MHOTOMEPHOU COBOKYMHOCTH B 6ubnuoteke Seaborn. [Toctpoenue
ypaBHEHHWS MHO)KECTBEHHOM JIMHEWHOU perpeccuu B Moayie Statsmodels

15

[TocTpoenue ypaBHeHUs TUHEHHON (TTApHOM U MHOXECTBEHHOW) perpeccuu B
oubmuoteke Scikit-learn. Pazouenue BoIOOpKH HA OOYYAIONIYIO U TECTOBYIO.
OreHKa KauecTBa YpaBHEHUS perpeccur. [I[porHo3 ¢ UCIOIb30BaHHEM
PErpecCHOHHOTO ypaBHEHMUS.

16

Perpeccuonnsie Mmonenu B Scikit-Learn. I[lomnnomuansHas perpeccusi. Perpeccus
Jlacco u Pumka. Mcnonb3oBanue GUKTUBHBIX IPEPEMEHHBIX B PETPECCHOHHOM
aHanu3ze. [IpoBepka agexkBaTHOCTH Mojienu (ycnoBus ['aycca-Mapkosa).
MyIIbTUKOJIIMHEAPHOCTh U c110c00bl 00pbOBI ¢ Hell. HenuHeilHble perpeccuoHHbIe
MOJIENH

5.2. IlpakTHyecKne 3aHATUSA, CEMUHAPBI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

Ne
3aHATUA

Ne

pas3aciig

HaumeHoBaHue WK KpaTKoe cofiepkaHue 1a0opaTropHOi paboThI

Koi-
BO
4acoB

0

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

2,34

OcHoBsl pabotsl B Google Colab (Python). OnHoMepHBIE MaCCUBBI U MaTPHIIBI
oubmmorexku Numpy. (JJaboparopusie Paboter. Yacts 1 - 3 paboThI).




JIBymepHble MaccuBbl Numpy. @ynkimu linalg (Jlaboparopusie Pabotsr. YacTs 1

> - 1 pabora). 2

bubnuoteka Pandas. Series. Datafame. OcHOBHBIE BO3MOKHOCTH PabOTHI.

6,7 Craructrueckuit ananu3 u Buzyanuzanus B Pandas. (Jlaboparopusie PaboTsbl. 4
Uacts 2 - 2 paboThl).
MouTtupoBanue Google /lucka. 3arpyska garacera B DataFrame u3 tekctoBoro

8,9 ¢aiina u Tabmunsl Excel. Busyanuzanus B Python (JIaboparopusie Pabotsl. Yacts | 4
2 - 2 pa0boThI).
[TpoBepka JaHHBIX HA HOPMAJIBHOCTH C MTOMOIIBIO (PYHKIUI OubinoTekn Scipy
(kputepun [llanmupo-Yunka, Xu-kBaapar, Kommoroposa-CMmupHOBa).

10,11 Koappummentsr koppemsiuun Crnupmena, Keananna, [Tupcona. Beidop, 4
BBIUMCIICHUE U ITPOBEPKA 3HAUNMOCTH KoddduiimeHToB Koppernsuuu. [locrpoenue
nuarpamm paccesaus. (Jlaboparopusie padotsl. HacTs 3 - 3 paboThI).

12.13 Koaddunmentsr koppensiiuu 6ucepuansusie, @M, Kpamepa. (JlabopatopHbie 4

’ paboTel. YacTsh 3 - 2 paboThI).
14 KoppenstimonHo-perpeccronnsiii anainus B [TA (Jlabopatopusie Pabotsr. Yacts 4 )
- 1 pabora).
[TocTpoeHue ypaBHEHUS TAPHON U MHOXKECTBEHHOM JIMHEWHOW PErpeECCUU B
15 Statsmodels (MaTpuunbie hopmyibl) u Moayne Statsmodels. Koaddunuent )
netepmuHanyn. OleHKa KauecTBa MOJIENH, 3HAYUMOCTH BCETO YPaBHEHHUS U
oTAenbHbIX K03 duunenton (Jlaboparopusie Pabotel. Yacts 4 - 1 pabdota).
Perpeccronnsie ananu3 B 6ubmmoreke Scikit-Learn. OOyuaromast 1 TectoBas
16 BbIOOpKA. JInHeiHast u monmuHOMUaIbHas Mozenu. OlleHKa KauecTBa U BEIOOD )
ontumanbHOU Mozenu. [Ipornosuposanue. (Jlabopatopusie Pabotsl. YacTs 4 - 1
pabora).
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Brmonnenne CPC
Crucok nmurepaTypsl (C yKa3aHHEM Kon-
[onsun CPC pa3zenoB, mMaB, CTpaHuI) / ccbika Ha  [CemecTp| BO
pecypc JacoB
1. MHOTOMEpHBIE CTATUCTUICCKUE METOJIBI :
MeTOoJMuecKue yka3aHus / coctaButenu .
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'yY, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIH // JIaHb : JIEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obparmienus: 15.09.2021). — Pexxum
ocTyna: sl aBTOpU3. M10JIb30BaTeIeH. 2.
HOATOTOBKA K AH((EpCHIMPOBAHHOMY ['epacumoBa, E. A. DxkoHomeTpuKa:
N PErpeCCUOHHBIN aHAJU3 | Y4EeOHO- 4 23,5
3a4ETy
Metonuueckoe mocoodue / E. A. I'epacumoBa,
M. 10. Kapspiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TeKcT : 2NeKTPOHHBIH //
JlaHb : AMEKTPOHHO-OMOIHOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
OoCTyma: A7l aBTOPU3. MOJIb30BATENEH.
TeKCThI JIEKIMI B AJIEKTPOHHOM BHJIE.
MeToanueckre yKkazaHus K 1a00paTopHbIM
paboram. Habop 6mokHoTOB Google Colab.
[MOATOTOBKA K NPOBEPOYHBIM 3aJaHUSIM U 1. MHOTOMEpHBIE CTATUCTUYECKUE METOMI : 4 16




TCCTaM, IPOBOAMMBIM Ha JICKIIUAX

METOJIMYeCKUe yKa3aHus / coctaButenu U.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'Y, 2018. — 64 c. — Teker :
PIIEKTPOHHBIH // JlaHb : 3IeKTPOHHO-
oubmuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nara
obpamenus: 15.09.2021). — Pexum
NTOCTYyTIA: [Tl aBTOPHU3. MOJb30BaTENEH. 2.
['epacumoBa, E. A. DxoHOMeTpHKa:
pErpecCcUOHHbIN aHau3 : yueOHO-
MeTtoandeckoe nocoodue / E. A. I'epacumosna,
M. 1O. Kapeimes. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : 2NeKTPOHHBIIH //
JlaHb : SIeKTPOHHO-OUOIHOTEYHAS CHCTEMA.
— URL: https://e.lanbook.com/book/130432
(mara obpamenus: 15.09.2021). — Pexum
TOCTyIa: 7Sl aBTOPH3. MOJIb30BATENICH.
TeKCThI JIEKIMI B AJIEKTPOHHOM BHJIE.
Ha6op 6mokaoToB Google Colab

[OJI'OTOBKA K J1a00paTopHBIM paboTam

1. MHOrOMepHbIe CTaTUCTUYECKHE METO/IHI :
METOIMYECKHe yKa3aHus / coctaButenu M.
JI. Makaposa, A. M. Urnarenko. — Coun :
CI'yY, 2018. — 64 c. — Tekcr :
HIIEKTPOHHBIH // JIaHb : JEKTPOHHO-
o6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147679 (nata
oOpamenusi: 15.09.2021). — Pexum
NOCTYyTIA: ISl aBTOPU3. MOJIb30BaTeNeH. 2.
['epacumoBa, E. A. DxkoHOMeTpHKA:
pEerpecCUOHHBIN aHaNu3 : yueOHo-
Metonuueckoe mocooue / E. A. I'epacumoBa,
M. 10. Kapspiues. — Camapa : CamI'VIIC,
2011. — 98 ¢. — TekcT : eKTpOHHBIH //
JIaHb : 3J€KTPOHHO-O0MOINOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/130432
(mata obpamenus: 15.09.2021). — Pexum
TOCTYyTIA: JIIsl aBTOPH3. MTOJTb30BATENCH.
TekcTsl JIEKIUH B 2JIEKTPOHHOM BHJIE.
MeToanueckre ykazaHus K 1a00paTopHbIM
paboram. HaGop GnoxHoTOB Google Colab.

32

6. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl POBeeHNsI TEKYIEro KOHTPOJIsl YCIeBAeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KonTposnb kauecTBa 0CBOECHMSI 00pa30BaTEIbHON MPOrPAMMBbI OCYIIECTBIISIETCS B

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

6.1. KouTpoabsusie meponpusitus (KM)

HazBanwue Yun-
Ne | Ce- Bun Makc. [Topsnok HauncneHus
KOHTpOJIbHOTO |Bec THIBA-
KM|mectp| KOHTpoOis Oamn 6amioB
MEpOTIPUSITHS etcs B [TA
0 4 Texymmii | JlabopaTropHbie 1 3 JIP comepxwut 3 myHkTa, 32  [muddepeHImpoBaHHBINA
KOHTpOJb | pabotsl. YacTs 0 [IPaBUJILHOE BBINIOJHEHUE  [3a4eT




"MC" (1 pabora)

Ka)X/I0TO MMyHKTa
Hayuciserca 1 6amn

JlaBoparopHsbie
o 3a npaBWIBHO .
Texymuit | pabotsl. YacTs | i pepeHIIMPOBaHHBIN
1 " " 4  [BBIMOJTHEHHYIO paboTy
KOHTPOJIb Numpy" ( 4 3a4eT
Hauucsiercst 1 6ann
paboThI)
3amanue coaepxurt 4
. | IIpoBepounoe A Aep N
) Texymmii sanate | 4 |TYHKTa, 32 IPaBHIbHOE nudpepeHIpoBaHHbIN
KOHTPOJb " " BBITIOJIHEHHUE KaXKJ10TO 3aueT
Python
Hauucsiercst 1 6ann
3anaHue (TecT) COAEPKUT 5
. | IIpoBepouHoe ( ) 13 .
3 Texymwmii saate 2 5 [BOTIPOCOB, 32 KaXBIH b depeHIIMPOBAHHBIT
KOHTPOJIb " " MpaBUIIBHBIN OTBET 3a4yeT
Numpy 1
Hauucsiercs 1 6amn
3amanue (Tect) conepxkur 4
. | IIpoBepounoe A ( ) nep N
4 Texymnmii saate 3 4 BOIPOCA, 32 KaXK bl ¢ depeHIIMPOBAHHBIT
KOHTPOJIb " " MPAaBUIbHBIN OTBET 3a4eT
Numpy?2
Hauucisercs 1 6amn
JlaGoparopHble
Texymuii pabotsl. YacTs 2 3a KaX Iy MPaBHIBHO ddepenipoBaHHbiii
5 Y "Pandas u 4  |BBIIOTHEHHYIO paboTy p P
KOHTPOJIb " 3a4eT
rpaduka" (4 Hauucisiercs 1 6amn
paboThI)
JlaGoparopHble
Texymuii pabotsl. Yacts 3 3a KaX Iy MPaBUIBHO tddepeHIpoBaHHbiii
7 Y "T'unore3ssl. 5 |BbINONHEHHYIO paboTy p P
KOHTPOJIb " 3a4yeT
Koppensiusa" (5 Hauucisercs 1 6amn
pabor)
[IpoBepounoe 3amanue (TeCcT) CONEePKUT 8
3 Texymmii 3a1anue 5 g [BOIPOCOB, 32 KaKJIbII i epeHITMPOBaHHBII
KOHTpOJIb |"M3MepuTenbHbie MPaBWIbHBIN OTBET 3a4eT
IKasb" Hauucsiercst 1 6amn
[IpoBepounoe 3anaHue (TecT) COAEPKUT 5
9 Texymmii 3amanue 6 5 [pompocos, 3a KaKTbIi nudepeHIpoBaHHbIN
KOHTPOJIb "[lonsiTue [MPAaBUWIbHBIN OTBET 3a4eT
Koppensuuun' Hauucsiercst 1 6ann
[TpoBepounoe 3amanne (TecT) CONEePKUT 5
10 Texymumii 3amanue 7 5 [BOTPOCOB, 33 KaKJIbII Qg pepeHIMPOBAHHBIN
KOHTpOJIb | "MHOromepHas MPaBWJIbHBIN OTBET 3a4eT
Koppesus" Hauucisiercs 1 6amn
JlaGoparopHble
N 3a npaBWIBHO N
Texyumii | pabotsl. Yacts 4 ¢ depeHIIMPOBaHHbBIN
11 " i 3 |BBIOJIHEHHYIO paboTy
KoHTponb | "Perpeccus” (3 3aueT
Hauucsiercs 1 6anmn
paboThI)
[IpoBepounoe 3amanue (TecT) conepx uT 9
12 Texymuit 3agaHue 8 g |BOMpOCOB, 32 KK 1IN nudpepeHITpoBaHHbII
KOHTpOJb ('MHOXeCTBEHHas! [IPaBUJIbHBIN OTBET 3a4eT
perpeccus" Hauucisercs 1 6amn
Tpome 3amanue (Tect) comepxut 20
| ®OC "3ananue BOIIPOCOB, 3a KaXKJIbIi ndPepeHrpoBaHHbII
13 JKYTOUYHASI W " 20 p - 8 prddepenyp
arTecTamms Ha 3auére MPAaBUIbHBIN OTBET 3a4eT

Hayuciriercd 1 6aimn

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEeHMBAHUSA




Bun npomexyTouHON
arTeCcTallin

[Ipouenypa npoBeaeHus

Kpurepun

OLICHUBAaHUA

mudepeHIMpOBaHHBII
3a4er

Ha muddepennmrpoBanHoM 3aueTe MPOUCXOAUT OIICHUBAHHE
3HAaHUW, YMEHUH U PUOOPETEHHOTO OMbITa 00YUYAIOITUXCS TI0
qucuuiuze " [IporpaMMupoBanue U1 aHaIn3a TaHHBIX ' Ha

OCHOBE IOJTyYE€HHBIX OLIEHOK 32 KOHTPOJIbHO-PEUTHUHIOBBIE

MEpPOMPUITHS TeKyIIero KouTpos. [lpu HenocTaTtouHoi

W/WIHM He yCTPauBAIOIEH CTy[eHTa BETUYMHE PEUTHHTA eMy

MOJKET OBITh MPEJIOKEHO BHITIONHUTH 33/IaHKE Ha 3adeTre. B

pe3yabTare CKIaAbIBAETCSl COBOKYIHBIN PEUTHHT CTY/IEHTa, (B cooTBeTCTBUM
KOTOpbIi MuddepeHupyercs B OLEHKY U IpocTaBisieTcs B |c mi. 2.5, 2.6

BCAOMOCTD, 3aUCTHYIO KHUKKY CTYACHTA. Otmnuno: Bennuunalllonoxenus

peliTuHra olyyvarorierocs rno aucuuruinae 85...100 %
Xopoio: Benuunna peiftunra o0y4aromerocst TUCIUIUTMHE
75...84 % VYnosnerBopuTenbHO: BennunHa pedtuHra
oOyuaromierocs no aucuurinae 60...74 %
HeynosnerBopurensHo: Bennunna peiftunra ody4aromerocs
no pucrumiuHe 0...59 %. Ouenka no JUCUMIIMHE BHOCUTCS
B «[IprioxxeHne K IUTUIOMY OaKajaBpay.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Komnerenuun Pe3ynbrarer o0yueHus Ne KM
0(112{3(4]5|7(8]9(10]11|12|13
3HaeT: MHCTPYMEHTAJIbHbIE CPEJCTBAa U MH(OPMAIIMOHHbIE
YK-2 TEXHOJIOTUH aHAJIN3a JaHHBIX UCXOAA U3 UMEIOLIUXCS PECYPCOB | [HHH HHHE [ [
W OrpaHuYeHUIN
YMeeT: aianTUpoBaTh U3BECTHBIE IPOIPAMMHBIE CPEICTBA
YK-6 aHaJM3a JaHHBIX B CBOIO MPO(ECCHOHAIbHYIO 00J1acTh, C HH | + [+ [+

y‘IéTOM BO3HHUKAIOIIHNX Ol"paHI/I"ICHI/Iﬁ 10 BpECMCHHU U peCypcaM

Tumnossie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B

ITPHUIIOKCHUAX.

7. YueOHO-MeToAMYEeCKOEe 1 HH(OPMAIIMOHHOE OOecniedeHue TUCIUIIIMHBI

IHeyaTHas yyeOHO-MeTOAUYECKAS JOKYMEHTALUSA
a) ocHoGHas aumepamypa:
1.  Kpemep, H. LLI. Oxonomerpuka [TexcT] yueOHUK Ju1sl By30B 11O

criennabHOCTAM SkoHOMUKH 1 yrip. H. 1. Kpemep, b. A. IlyTko ; mox pexn. H. ILI.

Kpemepa. - 3-e uzn., nepepad. u gom. - M.: OHUTU-IAHA, 2013. - 328 c.

0) OononHumMenbHA IUMepamypa:
1. I'mypman, B. E. Teopus BepoATHOCTEI 1 MaTeEMaTU4YECKasi CTATUCTUKA
[Texcr] yueb. mocobue mis By3oB B. E. 'mypmaH. - 12-e uzn. - M.: FOpaiit, 2014. -

478, [1] c. un.

2. Maremarnyeckas craructuka Yued. 11 BTy30B B. b. T'opsiunos, 1. B.
[TaBnog, I. M. IIBetkoBa, O. U. Teckun; [lox pex.: B. C. 3apyOuna, A. I1.
Kpuwmenko. - M.: U3narensctBo MI'TY nm. H. 3. baymana, 2001. - 423 c. un.

3.  JyO6poB A. M. MHoromepHsbie cTaTUCTHUYECKue MeToabl: s
SKOHOMMCTOB ¥ MEHEXKEPOB : YueO. JIJIsl SKOH. CIelualbHOCTEHN By30B / A. M.
Hy6pos, B. C. Mxurapsn, JI. . TpomuH. - M. : ®unancsl u crarucruka, 2003. -

349, [1] c.




8) omeuecmeenHvle U 3apyOeNHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budiuomexe:
He npenycmorpensl

2) Memoouueckue YKazanus 0Jis. Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1. Meroanueckue ykazanus K JjaboparopHeim padotam (Hactu 0-7)

2.
3.
4.

TexcThl nexu
Ccouiku Ha 610kHOTHI Google Colab
JlaraceTsl 11 aHaM3a

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1. JlaTraceTsl JJisl aHAIM3a

JJIEKTPOHHAs Y4eOHO-MeTOANYECKAs IOKYMEeHTaIl U

HaumenoBanue
No Bun peeypeas | bubnuorpaduueckoe onrcanue
JUTEPATYphl | DIIEKTPOHHOMN
dbopme
Tutos, A. H. O6pabotka manabix B Python. OcHOBBI paboTHI €
oubmmotekoit Pandas : yueOHO-MeToaMueckoe mocodue / A. H.
Ocrosras  [BC mymarenscrsa Turos, P. ®. Tazuesa. — Kazans : KHUTY, 2022. — 116 ¢. — ISBN

1 reparypa |Tans 078-5-7882-3164-8. — TekcT : 2nekTpoHHbIHN // JIaHb : AIIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/331013
(mara obpamenus: 21.05.2026). — Pexum gocTyma: sl aBTOPU3.
M0JIb30BATEIICH.

Makkunny, Y. Python u ananu3 ganasix. [lepsuynas oOpaboTka
NMaHHBIX ¢ mpuMeHeHneM pandas, NumPy u Jupiter : cipaBounuk / Y.
MaKKUHHH ; IEpeBOJl ¢ aHDIHICKOTO A. A. CliMHKHHA. — 3-€ U311, —
b OcnoBHas  [ObC uznarensctBa|Mocksa : JIMK Ilpecc, 2023. — 536 c. — ISBN 978-5-93700-174-0.
nmuteparypa |[Jlanb — Tekcrt : anexTpoHHbIi // JlaHb : 3IeKTPOHHO-OUOIHOTETHAS
cuctema. — URL: https://e.lanbook.com/book/348086 (mara
obpamenusi: 21.05.2026). — Pexxum goctyna: st aBTOPH3.
[10JIb30BaTEIICH.
Kpyuentok, K. 0. KoppensumonHo-perpecCMOHHbIN aHAIU3 B
YKOHOMETpPUYECKUX Mozelsx : yueOHoe nocodue / K. F0. Kpyuenrok.
Octosras  |IBC msmarenscrsal . Hopunsck : 3I'Y um. H.M. ®@enoposckoro, 2018. — 108 ¢. —

3 sreparypa |Jlanb ISBN 978-5-89009-698-2. — TekcT : 3neKTpoHHbIH // JIaHb :
QIIEKTPOHHO-O0uOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/155915 (mara obpamenus: 21.05.2026).
— Pexxum moctyma: 1uist aBTOpu3. OIb30BaTENeH.

[Tepeyens KMCMOIBL3yEMOro MPOrPaMMHOTO 00ECTICUCHUS:
1. Microsoft-Windows(6eccpodHo)
2. Microsoft-Office(6eccpouno)
3. ®I'AOY BO "IOVYpl'Y (HNY)"-ITopran "Onexrponnsiiit OYpI'Y"

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

[Tepedenp ncmonb3yeMbIx MpoheCCHOHABHBIX 0a3 TaHHBIX U WH()OPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:




Her

8. MarepuajibHO-TeXHHYECKOE o0ecriedeHne I CIUTIITHHBI

No OcHoBHOE 000pyI0BaHKE, CTEH IbI, MAKEThI, KOMITbIOTEPHAS TEXHHKA,
Bup 3ansTuii a I_l MPEAYCTAaHOBIEHHOE TIPOTrPAMMHOE 00ECIIEUeHUE, UCTIONB3YEMOE IS
YA Pa3IUYHBIX BUJOB 3aHATHMA

uddepenumrpoBanneiii (405
Jlugdepenmmp [1K ¢ mpoekropom misa npenogasarensa+ [IK mist ctynenTon

3a4eT (1)
405
Jlexuun 1) [1K ¢ mpoekropom s npenogasarens+ IIK mist crynenros
[Ipaktuueckue 3ansatus u 405 N
KoMmbroTepHBbIN KJ1aCC C BBIXOJIOM B HHTEPHET
CEMHHApPHI (1)
Kontpons 405

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

caMOCTOsTeNbHOM paboTsl |(1)




