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1. llesu u 3212494 AU CIUILIHHBI

[enb TUCHUIUIMHBL: OCBOUTH 0a30BbIE OCHOBHI A3bIKa MporpaMMmupoBanus Python,
MO3HAKOMUTHCS C BOBMOXKHOCTSIMH Onbnuotek Python nist MmogenvupoBanus, aHau3a u
BU3YyaJIN3alU{ JaHHBIX. 3a/1a4M: ~-OCBOUTh TEOPETUYECKUX U MTPAKTUUECKHE OCHOBBI
IporpaMMHUpoOBaHus Ha A3bike Python - u3yunts Bo3moxkHoCcTH 6MOIMOTEK NUumpy u
Pandas - mo3HakoMuThCS Ha MPaKTUKE CO CIOCO0AMU BU3YyaJu3alMi U aHUMALIMK JTAHHBIX

Kparkoe conepxanmne TUCHMILTHHBI

B manHOM Kypce u3ydaroTcs OCHOBBI si3bIKa IporpammupoBanus Python - pabora
ocymiecTrisiercs B onaitH-cpenie Google Colab. N3yuaroTcst BO3MOXKHOCTH
UCIIOJIb30BaHMs OubnuoTek u Mmoayien Python ans nis o0paboTku, MOIETUPOBAHUS U
ananuza gaHHeIX (Numpy, Pandas, Scipy u ap.). bonbioe BHUMaHue yaensieTcs
cpeactBam 2D u 3D Bu3yanu3anuu JaHHBIX, PACCMATPUBAIOTCS MTOAXObI K aHUMAIIUH
MOJIeJIEN.

2. Komnerennuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [Mnanupyemblie pe3yabTaThl
OII BO (kommnieTeH1Iun) 00y4YeHHUs 10 AUCITUTUIHHE

[1K-2 CnocobeH onpenensith 3KOHOMUUECKYIO
1€JIECO00Pa3HOCTh IPUHUMAEMBIX TEXHUUECKUX U
OpPraHU3AlMOHHBIX PEIICHUN

MeeT npakTUYeCKUM OMBIT: Pa3pabOTKU IPOrpaMM
B 00bEKTHO-OPUEHTUPOBAHHOM CTHJIE

3. Mecro aucuunianHbl B ctpykrype OII BO

[lepeueHb MpeANISCTBYOMINX TUCIUTUIHH, [TepeueHb MOCIENYIONIMX AUCIIUTLINH,
BHJIOB pabOT yueOHOTO M1aHa BHJIOB paboT

[Ipon3BoACTBEHHAs MTPaKTHKA (HayYHO-

Her
uccienoBarenbckas padora) (8 cemecTp)

TpeOGoBaHUs K «BXOAHBIMY 3HAHUSIM, YMEHUSM, HABbIKaM CTYJICHTA, HEOOXOIUMBIM
IIPY OCBOSCHUHM JIAHHOW JTUCIUIUIMHBI M IPUOOPETEHHBIM B PE3yJIbTaTe OCBOCHUS
MPEIIICCTBYOMMNX JUCIUTUINH:

Her

4. O0bém 1 BUABI YUeOHOI PadOTHI

OO6mmas Tpya10eMKOCTh TUCHIUILUIMHBI cocTaBiseT 3 3.e., 108 4., 54,25 4.
KOHTAKTHOM pabOThI

Pacnpenenenue o cemectpam

o Bcero B acax
Bun yueGHO# paboThI
4acoB Howmep cemectpa
5

OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108




AyOoumopHhvie 3auamusi: 48 48
Jlexuuu (JI) 16 16
[IpakTHyeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 0 0

ayTuTOpHbIX 3aHsaTHi (I13)

Jlabopatopusie pabotsl (JIP) 32 32

Camocmosmenvuas paboma (CPC) 53,75 53,75
MIOJITOTOBKA K J1a00paTopHBIM paboTam 16 16
MO/ITOTOBKA K 3a4€Ty 29,75 29.75
MOJTOTOBKA K MMPOBEPOYHBIM 33JIaHUSIM U T€CTaM, 3 2

MPOBOAMMBIM Ha JICKIIUSX

KoHcynpranyuy u npoMeKyTO4Hast aTTeCTalus 6,25 6,25

Bu koHTpoIIs (3a4eT, 1ud.3a4eT, SK3aMeH ) - 3a4eT

5. Conep:xkan

He TUCHUIIINHBI

O0beM ayTUTOPHBIX 3aHATHUN 1O BUIaM B
pagjzgena HaumeHoBaHue pazenoB TUCIUILUIMHEL Jacax
Bcero JI I13 JIP
1 |OcHoOBBI IporpaMMupoBaHus Ha s3bike Python 20 8 0 12
) bubmmorexa Numpy (olHOMEpHbIE MaCCHUBBI U 6 ) 0 4
MaTpULbI).
3 bubmmoreka Pandas. O6paboTka v aHaTn3 TaOIUIHBIX 10 ) 0 2
TAaHHBIX.
4 |Buzyanuzanus B Python 12 4 0 8
5.1. Jlekuuu
Ne Ne Kox-
HaunmeHoBaHue WM KpaTKoe cojiepKaHKue JEKIIMOHHOTO 3aHATHUS BO
leKIuulpasaenal
4acoB
A3b1k iporpammupoBanus Python. OcoGeHHOCTH U BO3MOXHOCTH si3bIKa. Kparkwuii
1 1 |0630p OCHOBHBIX OMOIMOTEK /171 aHaIM3a JaHHbIX. O030p UCTOUHUKOB U 2
TUIOINAZOK JJIsl paObOTHl, MH(OPMAIIUU M U3yUEHHUSI.
) 1 Tumel qanseix B Python. Apudmernueckue u soruueckue onepanui. BBon/BeIBoI. 2
[Ipocreiime QpyHKIMU (CTaHAAPTHBIE U TIOJIH30BATEILCKUE).
3 1 |OcHoBnble oneparopsl (if, while, for) u mpumeps! UX HCTIOIB30BaHUS. 2
4 1 |Cnucku, MHOXKECTBA, ClloBapHu, KopTexxu. [IpumMeps! GyHKIHi 2
bubmorexa Numpy (padora ¢ maccuBamu). OqHOMEpHBIE MaccuBbI Numpy :
CO3J/laHKe, OCHOBHBIE OIIEPAIlH, TeHEpaLUs CIyYaiiHbIX MacCUBOB,MHEKCALINA,
cpe3bl, punbTpanys, GyHKIUH U METOBI. J|ByMepHbIe MacCHBBI Numpy
5 2 |(MaTpuipl) : CO3/1aHNE, OCHOBHBIE OIIEPALlH, TE€HEPaLUs CIyYaiHbIX 2
MacCHBOB,HHJICKCAIINs, CPE3bI, (QUIIbTpalus, QyHKIIMA 1 METO/bI, MATPUYHBIC
oIepaluu, 3IeMEeHThI IMHeHHOH anredpsl. OnucarenbHas cTaTUCTHKA B Numpy
(pyHKIMM 1 METOBI TSl BRIYMCIICHUS! CTATUCTUYECKUX XapaKTEPHCTHUK).
PaGora ¢ 6ubnuorexoit Pandas. Series (co3nanue, aTpuOyThl, HHACKCAIINS,
onepanuu, pyHkIuu 1 MeToabl). DataFrame (co3nanue, aTpuOyThl, HHACKCAIINA,
6 3 [cpesl, ¢buibTpanys. npeodpa3zoBaHue TaOIUIIBI, TPYIITUPOBKA, COPTUPOBKA, )
rpaduueckre BO3MOXKHOCTH, CTATUCTUYECKUE U Jp. QYHKIUH, CBOAHBIE
Tabuibl...) MonTupoBanue Google /lucka. 3arpyska (aiioB pa3iInaHOro
¢dopmara B DataFrame (.xls, .csv, .txt....) ¢ Google nucka
73 4 Bosmoxnoctu Busyanuzanuu B Pandas bubnuorexa Matplotlib. I'paduueckoe 4
’ oToOpaXKeHHE JTaHHBIX (rpaduK, MOJUTOH, THCTOIPAaMMa, KPyroBas AuarpaMmma...),




3D - Buzyanusanus. KommiekcHsie rpaduku B Seaborn. O630p Bo3MOXKHOCTEH
oubmmorek Python nis BU3yanusanuu u aHUMAI|K MOJICIICH

5.2. lIpakTHyecKkue 3aHATHS, CEMHUHAPbI

He npenycmorpenst

5.3. JIaboparopHbie padoThI

Kou-
Ne Ne .
HaumeHnoBaHnue uim KkpaTkoe cofepKaHue 1adopaTopHoOil paboThI BO
3aHATHS [pa3/ena)
4acoB
OcHoBbl pabotsl B Google Colab (Python). OCHOBHEIE THITBI TAHHBIX.
1,2 1 [ApudmeTndeckne u JOTUYECKUE OMEPALIUU. YCIIOBHBIN OmepaTop. 4
(JTabopatopusie Pa6otsl. Yacts 1 - JIP 1.1,1.2 - 2 paboThl).
Omnepatops! 1ukia. Mcnonb30BaHne CIUCKOB AJIsl CO3/IaHUS OMHOMEPHBIX U
3.4 1 |aBymepHbIx MaccuBoB. (JlabopatopHusie Pabotel. Yacts 1 - JIP 1.3,1.4,1.5-3 4
paboThI).
Crnosapu. Mcnonb3oBanue ¢pyuknuii. (Jlaboparopusie Pabotsl. YacTs 1 - JIP
5,6 1 4
1.6,1.7 - 2 paboTsI).
OnHoMepHBbIE MAaCCHBBI M MaTpuIlbl OndaroTekn Numpy. (Jlabopatopusie
7,8 2 4
Pabotsl. YacTh 2 - 2 paboThI).
bubnnoreka Pandas. Series. Datafame. OcHOBHBIE BO3MOXHOCTH paOOTHI.
Cratuctuueckuii aHanu3 u Bu3yanusainus B Pandas. MoutupoBanune Google
9,10,11 3 . 6
Jlucka. 3arpy3ka naracera B DataFrame u3 TexcroBoro (aitna u Tabmumst Excel.
(JTabopatopusie Pa6otsl. Yacts 3 - JIP 3.1,3.2 - 2 paboThl).
12 3 MontupoBanue Google [ucka. 3arpyska garacera B DataFrame u3 TekcToBOro )
¢aitna u Tabmunsl Excel. (JJaboparopubie Pabotsl. Yacts 3 - JIP 3.3 - 1 pabora).
Busyanu3zanus nanaeix B ounbmmoreke Matplotlib - rpaduk, monuroH,
13 4  |rucTorpamma, nuarpaMma paccesHus, kpyrosas auarpamma. (Jlaboparopusie 2
Pabotsl. Yacts 4 - JIP 4.1 - 1 pabora).
14,15,16| 4 |[loctpoenue 2D u 3D rpadukos. [Ipumepsl BU3yanu3anuy 1 aHUMaIIH 6
5.4. CamocrosiTesibHasA padoTa CTyAeHTA
Boinonnenne CPC
Cnucoxk nuteparypsl (C yKkazaHUEM Kon-
[Monux CPC paszelios, IiaB, CTpaHuil) / ccbuika Ha  (CemecTp| BO
pecypc JacoB
1. TutoB, A. H. O6paboTka qaHHBIX B
Python. OcHOBBI pabOTHI ¢ OMOIHOTEKOM
Pandas : yueOHO-MeTOAMUECKOE ITOCOOHE /
A. H. Turos, P. ®. TasueBa. — Kazans :
KHUTY, 2022. — 116 c. — ISBN 978-5-
7882-3164-8. — TekcCT : 37CKTPOHHBIH //
HONITOTOBKa K 1aBOPATOPHBIM paboTaM JlaHb : 2MeKTPOHHO-OMONIMOTEYHAs CHCTEMA. 5 16
— URL: https://e.lanbook.com/book/331013
(mara obpamenus: 24.07.2024). — Pexum
OCTyTIa: 71l aBTOPH3. MOJIb30BaTENeH. 2.
MakkuHHH, Y. Python 1 aHanu3 qaHHBIX.
[lepBuuHas 06paboOTKa JaHHBIX C
npumeHeHueM pandas, NumPy u Jupiter :
crpaBoYHHK / Y. MakKMHHH ; TIEPEBOJ C




aHruiickoro A. A. CliMHKuHA. — 3-€ U3/I.
— Mockga : [IMK Ilpecc, 2023. — 536 c.
— ISBN 978-5-93700-174-0. — Texkcr :
PIEKTPOHHBIN // JIaHb : AIIEKTPOHHO-
oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/348086 (nmata
oOpatuenus: 24.07.2024). — Pexum
TOCTyIa: 7151 aBTOPU3. MOJIb30BaTeNIEH.
3.Turos, A. H. Buszyanusauus 1aHHbIX B
Python. Pa6ora ¢ 6ubnuotekoit Matplotlib :
yueOHO-MeToanyeckoe nocodue / A. H.
Tutos, P. ®. Tazuesa. — Kazans : KHUTY,
2022. — 92 c. — ISBN 978-5-7882-3176-1.
— Tekcrt : anexTponHsli // JlaHs :
DIIEKTPOHHO-OMOIMOTEYHAs cCCTeMa. —
URL.: https://e.lanbook.com/book/331025
(mata obpamenus: 24.07.2024). — Pexum
TOCTyNa: Jsl aBTOPU3. MOJIb30BaTeNIEH.
TexCThI IEKIUI B AJIEKTPOHHOM BHJIE.
MeTtonnueckue ykazaHus K 1a00paTopHbIM
paboram. Habop 6mokHoTOB Google Colab.

[IOATOTOBKA K 3a4ETy

1. TutoB, A. H. O6paboTka JaHHBIX B
Python. OcHoBBI paboThI ¢ OMOTHUOTEKOM
Pandas : yaueOHO-MeTOIMUECKOE ITOCOOHE /
A. H. Turos, P. ®. TazueBa. — Kazans :
KHUTY, 2022. — 116 c. — ISBN 978-5-
7882-3164-8. — TeKcCT : 2NMEeKTPOHHBIH //
JlaHb : 3JeKTPOHHO-OMONINOTEUHas CHCTEMA.
— URL: https://e.lanbook.com/book/331013
(mata obpamenus: 24.07.2024). — Pexum
TOCTYIIA: I aBTOPU3. MOJIb30BaTeNe. 2.
Maxkkunuy, Y. Python n ananu3 naHHbIX.
[lepBuuHas 00paboOTKa JaHHBIX C
npumeHeHneM pandas, NumPy u Jupiter :
cripaBOYHUK / Y. MakKWHHH ; IEPEBOJI C
aHmmickoro A. A. CiiMHKMHA. — 3-€ U3,
— Mockga : [IMK Ilpecc, 2023. — 536 c.
— ISBN 978-5-93700-174-0. — Texkcr :
PIIEKTPOHHBIN // JIaHb : 2JIEKTPOHHO-
6ubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/348086 (mata
obpamenust: 24.07.2024). — Pexum
TOCTyNa: J1sl aBTOPU3. MOJIb30BaTeNEH.
3.Turos, A. H. Buszyanusauus 1aHHbIX B
Python. PaGora ¢ 6ubnuorexoit Matplotlib :
yueOHo-MeToanyeckoe nocodue / A. H.
Turtos, P. ®. Tazuea. — Kazanp : KHUTY,
2022. — 92 c. — ISBN 978-5-7882-3176-1.
— TexcT : anekTpoHHbIH // Jans :
DIIEKTPOHHO-OMOIMOTEYHAs cCUCTeMa. —
URL.: https://e.lanbook.com/book/331025
(mata obpamenus: 24.07.2024). — Pexum
TOCTyNa: AJIsl aBTOPU3. MOJIb30BaTeNIEH.
TekcThl JIEKIUI B 2JIEKTPOHHOM BUJIE.
MeTtonnyeckue ykazaHus K 1a00paTopHbIM

paboram. Hab6op 6rmokHOTOB Google Colab.
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IIOATIOTOBKA K MPOBCPOUYHBIM 3aJIaHUSAM U
TCCTaM, IPOBOAMMBIM Ha JICKIIUAX

1. TutoB, A. H. O6paboTka JaHHBIX B
Python. OcHOBBI paboTHI C OMOTHOTEKOM
Pandas : yaeOHO-MeTOIMUECKO€E 1TOCOOHE /
A. H. Tutos, P. ®. Tasuera. — Kazans :
KHUTY, 2022. — 116 c. — ISBN 978-5-
7882-3164-8. — TeKcCT : 2NEeKTPOHHBIH //
JlaHb : 3JEKTPOHHO-OMONINOTEUHAs CHCTEMA.
— URL: https://e.lanbook.com/book/331013
(mata obpamenus: 24.07.2024). — Pexum
TOCTYyIIA: 111 aBTOPU3. MOJIb30BaTeNeil. 2.
Maxkkunny, Y. Python n ananmu3 nanHbIX.
[TepBuunast 00paboTKa TaHHBIX C
npumeHeHueM pandas, NumPy u Jupiter :
cripaBOYHUK / Y. MakKWHHH ; IEPEBOJI C
aHmmiickoro A. A. CliMHKMHA. — 3-€ U3,
— Mocksa : [IMK Ilpecc, 2023. — 536 c.
— ISBN 978-5-93700-174-0. — Texkcr :
PIEKTPOHHBIN // JIaHb : AIIEKTPOHHO-
oubnuoreunas cucrema. — URL:
https://e.lanbook.com/book/348086 (mata
oOpatuenus: 24.07.2024). — Pexum
TOCTyIa: 7151 aBTOPU3. MOJIb30BaTeIEH.
3.Turos, A. H. Buszyanusauus 1aHHbIX B
Python. Pa6ora ¢ 6ubnuotekoit Matplotlib :
yueOHO-MeToanyeckoe nocodue / A. H.
Tutos, P. ®. Tazuesa. — Kazans : KHUTY,
2022. — 92 c. — ISBN 978-5-7882-3176-1.
— Tekcr : anexTponHsli // JlaHs :
DIIEKTPOHHO-OMOIMOTEYHAs cCCTEMa. —
URL.: https://e.lanbook.com/book/331025
(mata obpamenus: 24.07.2024). — Pexum
TOCTyMa: 715l aBTOPU3. MOJIb30BaTENIEH.
TexCThI IEKIUI B AJIEKTPOHHOM BHJIE.
MeTtonnyeckue ykazaHus K 1a00paTopHbIM

paboram. Ha6op 6mokHoTOB Google Colab.

6. DOoHJ OLIEHOYHBIX CPE€ACTB IAJId IMPOBCJACHUA TCKYIIECIro KOHTPOJIA YCIIEBACMOCTH,

HpOMe)ICYTO‘IHOﬁ arrecranmun

KonTposnb kauecTBa 0CBO€HMsI 00pa30BaTEIbHOM MPOrPaMMBbI OCYIIECTBIISIETCS B

cootBeTcTBUH ¢ [lonoskeHrEM 0 OaNITbHO-PEHTHHIOBOM CUCTEME OIIEHUBAHUS PE3YJIBTaTOB
y4eOHOM IeSITEILHOCTH 00yYaIOIIUXCSI.

6.1. KonTpoabubie meponpusitusa (KM)

Yuu-
Haspanue ThIBA
Ne | Ce- Bun Makxc.
KOHTposibHOTO  (Bec [Mopsmox HauMclieHus: 6aIoB -
KM|mectp| koHTpoOJIS Oamn
MEPOTIPUITHSI eTcs
B [TA
. 3anaHue coiepKuT 4 MyHKTa, 3a
Texymui [IpoBepounoe a Aep Y ’
1 5 " wl 1 4  |mpaBWJIbHOE BBITIOJIHEHUE KAXK]IOTO 3a4eT
KoHTposb | 3amanue 1 "Python
Hauucisiercs 1 6amn
) 5 Texymui [IpoBepounoe 11 10 3amanue (Tect) comepkuT 10 BOMpocos, ater
KOHTPOJIb 3azaHue Ne 2 3a Ka)KIbli IPaBUJIbHBIN OTBET




(Python_TecT) Hauucisiercs 1 6amn
Texyuuii [IpoBepounoe 3aI[aHI/If: (TecT) COLEPKUT 5 BOIIPOCOB, 32
3 5 3aganue 3 "Numpy | 1 S |[Ka)KIpIil TpaBWIbHBIN OTBET HAUUCIISIETCS (3aUET]
KOHTPOJIb "
1 1 Gamn
Texyuuit TpoBepouHoe 3agaHue COAEPKUT S5 MMYHKTOB, 3a
4 5 P I | S |[OpaBUIIBHOE BBIMOJHEHUE KaXKI0TO 3a4eT
KOHTpoOJb | 3amaHue 4 "Series
MyHKTa HaYucIsieTcs 1 6ann
Texyuii [TpoBepounoe 3agaHue COACPKUT 6 MyHKTOB, 32
5 5 3ajnanue 4 1 | 6 |OpaBWIBHOE BBIOJHEHUE KaXKIOTO 3a4eT
KOHTPOJTb " "
DataFrame MyHKTa HauuchseTcs 1 6amnn
Texyuuii [TpoBepounoe 3aaHue COAEPXKUT 5 MyHKTOB, 32
6 5 KOHTPOITh 3amanue 6 "SAmmkc | 1 | 5 |OpaBUIBHOE BBINOJHEHUE KaXKIO0TO 3a4eT
ycamu" MyHKTa HaYucyaseTcs: 1 Gasmn
JlaboparopHsbie
pabotsl. YacTs 1
7 5 Texymni "OCHOBBI 2| 7 3a KaXAYy0 MPaBUWIBHO BBIITOJIHEHHYO saueT
KOHTPOJb | IPOrpaMMHUPOBaHUS paboty Hauucnsiercs 1 6amn
Ha Python" (7
paboThI)
JlaGoparopHsie
] 5 Texymni paboTtsl. YacTs 2 2| o 3a MpaBUIIbHO BBIMOJIHEHHYIO paboTy saer
KOHTPOJIb "Numpy" ( 2 HauucnseTcs 1 Gann
paboThI)
Texymii Jlabopatopnrie 3a KXy MPAaBUIHHO BHITIOTHEHHYIO
9 5 pa6otel. YacTs 3 21 3 3a4eT
KOHTPOJIb |, " paboty Hauucnsercs 1 6amn
Pandas" (3 paboTsr)
JlaGoparopHsie
10l s Texymui Pa60TLI. Yacts 4 1 3 3a KaKIyI0 IPaBUIIbHO BBIMOJIHEHHYIO e
KOHTPOJIb Busyanuszanus B paboty Hauucnsercs 1 6amn
Python" ( 3 paGoTsI)
[Tpome- 3aganue (TecT) comepkut 10 BOmpocos,
11 5 XKyTOuHast | 3ajgaHue Ha 3a4u€re | - 6 [3a KaXAbli TPaBUIIBHBIN OTBET 3aueT|
arTecTanys Hauucsiercs 1 6amn
6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA
Bu
npOMemyiquoﬁ [Tpouenypa nposeneHus Kpurepuu
OLIEHHBaHUS
arTecTaluu
Ha 3auere nponcxoauT OLEHUBAHKE 3HAHUN, YMEHUN U
MPUOOPETEHHOTO OIBITA 00YYAFOIIMXCS IO TUCIUILTAHE
"[IpakTuKyM 110 OCHOBaM KOMIIBIOTEPHOI'O MOZAEIMPOBaHUsA" Ha
OCHOBE IMOJTyYEHHBIX OLIEHOK 32 KOHTPOJIbHO-PEHUTHUHIOBBIE
MEpPONPUATHS TEKYIIEro KOHTpouis. [Ipu HegocTaTouHON W/HTH He
YCTpauBaIOIIEH CTyJICHTA BETUYNHE PEUTUHTA €My MOXET ObITh B COOTBETCTBUH C
3a4yeT MPEIJIOKEHO BHIMOJIHUTH 33JlaHKe Ha 3a4yeTe. B pesynbrare nm. 2.5, 2.6
CKJIQIBIBA€TCA COBOKYIHBIN PEUTHUHT CTYAEHTa, KOTOPBIN [Tonoxenust
Qg QepeHIpyeTCs B OLIEHKY M IPOCTABIISETCS B BEAOMOCTb,
3a4ETHYIO KHIKKY CTy[eHTa. 3auTeHo: BennunHa perTtuHra
oOyuarorierocs mo aucuuruinae >=60 % He3aureno: Bennunna
periTuHra oOyuatomerocs aucuurumae <60 %, OteHka mo
JTUCITUTLTNHE BHOCHUTCS B «[IprioxkeHne Kk TuIioMy OakaaaBpay.

6.3. ITacnopt ¢oHIa OLIEHOYHBIX CPEACTB



KommereHn

Pesynbrarsl 00yueHus

VMeeT npakTUYeCKUi OMBIT: pa3pabOTKU MPOrpaMM B 00bEKTHO-

[1K-2 A A A [
OpPHMCHTHPOBAHHOM CTHIIC
Tunosrsie KOHTPOJIBbHBIEC 3aJIaHUS 110 KaXKAOMY MEPOIPUITHIO HAXOAATCS B
IIPUIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMALIMOHHOE O0ecredeHUue TUCHMILIMHBI

ITeyaTHas ydyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUumMepamypa:

0) OononHUMENbHASL IUMePamypa.:

He mpenycmotpena

1.

2.
C.: W

Breironckuit M. f. CripaBOYHMK 10 3JIEMEHTAPHON MaTEMaTHUKE :
Tabnuiel, apudmeTnka, anredpa, reoMeTpusi, TPUTOHOMETPUS, GYHKITUU U TapHUKU
/ M. S1. Beiroackuid. - 22-e u3n.. - Onucta : Jxanrap, 1996. - 416 c.

Paiixmucr P. b. I'paduku ¢pynxuuii. - M. : Beicmas mkona, 1991. - 160

8) omeyecmeenHbvle U 3apydedicHble HCYPHAbL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:
He nipenycmoTpensl

2) MemoouuecKue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
MeTtoanueckue ykazanus K gaboparopasiM padboram (Hactu 1-4)
JlataceTsl JUIsl aHaIN3a U BU3yaau3aluu

TekcTel ek 1 ccblIku Ha bioknoTer Google Colab

l.
2.
3.

U3 HUux. yue6n0—memoduqecme obecneverue camocmosmenbHou pd60mbl cmydenma:
I[aTaCCTBI IJIs1 aHAJIn3a 1 BU3yajin3aluu

I.

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAsl IOKYMEeHTAIUs

Haumenosanue
Ne Buz peeypea s bubnuorpadudeckoe onrcanme
TUTEPaTyphl AIIEKTPOHHOMN
bopme
Turos, A. H. O6paboTka qanubix B Python. OcHOBBI paboTHI C
DJIEKTPOHHO- 6ubnuorekoit Pandas : yuebHo-MeToanueckoe nocodue / A. H.
OcHOBHAS OuOIMoTEeUHAS Turos, P. ®. TasueBa. — Kazanp : KHUTY, 2022. — 116 ¢. —
1 Tenarvha cucreMa ISBN 978-5-7882-3164-8. — TekcT : 21eKTpoHHBbIH // JIaHb :
patyp W3/1aTeIhCTBA DIIEKTPOHHO-OnOMHoTeuHas cuctema. — URL:
Jlann https://e.lanbook.com/book/331013 (mara oOpamieHus:
24.07.2024). — Pexxum moctyna: AJis aBTOPH3. TOJIb30BaTENCH.
S EKTDOHHO- Komnbipun, A. C. [IporpammupoBanue Ha Python : yuebnoe
P nocobwue / A. C. Koneipun, T. JI. CanoBa. — Counm : CI'Y, 2018.
OubIMoTeUHAs .
OcHoBHas — 48 c. — TexkcT : anexTpoHHbIH // JIaHb : 2JEKTPOHHO-
2 cucTeMa .
nmuTeparypa AIATEILCTE oubnuoreynas cucrema. — URL:
A https://e.lanbook.com/book/147665 (nata oOpareHus:
Jlanb .
15.09.2021). — Pexxum moctyna: A aBTOpH3. TIOJIb30BaTENICH.
3 |OcHoBHast DJIEKTPOHHO- [[Ixabepuna, I'. I11. [IporpammupoBanue. OcHOBHI s13bIKa Python




MTepaTypa OubIuoTeUHas : yuebnoe noco6ue / I'. I1I. [IIkabepuna, H. JI. PezoBa. —
cucrtema Kpacnosipck : Cubl'Y um. akagemuka M. @. Pemetnéra, 2018.
13/1aTENIbCTBA — 92 c. — TekcT : anexTpoHHbI // JIaHb : 2JIEKTPOHHO-

Jlanb oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/147450 (nata oOpareHus:
15.09.2021). — Pexxum moctyna: A aBTOpH3. TIOJIb30BaTENCH.
Makkunay, Y. Python u ananu3 ganasix. [lepsudynas o6paboTka
aHHBIX ¢ MpuMeHeHneM pandas, NumPy u Jupiter :
DJIEKTPOHHO- N
A crpaBo4HUK / Y. MakKMHHH ; IEPEBOJ C aHINIMHCKOTO A. A.
4 OcHoBHas cHCTeMa Cnunkuna. — 3-e u3n. — Mockaa : J[IMK Ilpecc, 2023. — 536
nuTepaTypa c. — ISBN 978-5-93700-174-0. — TekcT : 3MeKTpOHHBIH //
W3/1aTeNIbCTBA
ams JlaHb : 31eKTpoHHO-0MONMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/348086 (nara obparmenus:
24.07.2024). — Pexxum noctyna: AJjis aBTOpU3. MOJIb30BaTENEH.
[IporpaMMHBIE CHUCTEMBI CTATUCTHYECKOTO aHATH3A.
OO6Hapy)eHHEe 3aKOHOMEPHOCTEN B TJAHHBIX C UCIIOJIb30BAaHUEM
JEKTPOHHO- cucteMsl R u s3p1ka Python : yueGHOe nmocobue / B. M.
ononHuTenbHas onOIMoTEeYHAs BonkoBa, M. A. Ceménona, E. C. UetBeprakona, C. C. Boxos.

mteparypa cucreMa — Hosocubupck : HI'TY, 2017. — 74 ¢. — ISBN 978-5-7782-
M3/1aTeNIbCTBA 3183-2. — Tekct : 21neKTpOHHBIH // JIaHb : AIEKTPOHHO-

Jlanb oubnmuoreynas cucrema. — URL:
https://e.lanbook.com/book/118287 (nara obpaienus:
15.09.2021). — Pexum nocTymna: Ajisg aBTOPU3. MOIH30BATEICH.
Tutos, A. H. Busyanuzanus nanasix B Python. PaGora ¢

DIEKTPOHHO- oubmmoTexoit Matplotlib : yaeOHO-MeToTUUECKOE TTOCOOHE / A.

OCHOBHAS OnOIMoTeYHas H. Turtos, P. ®. TazueBa. — Kazans : KHUTY, 2022. — 92 c.
cucTema — ISBN 978-5-7882-3176-1. — Tekcr : anekTpoHHsIi // JlaHb :

nmuTepaTypa ]

U3aTeIbCTBA QIIeKTPOHHO-O0uOMMoTeyHas cucrema. — URL:

Jlann https://e.lanbook.com/book/331025 (mara oOparmmeHus:
24.07.2024). — Pexkum mocTyna: AJis1 aBTOPH3. TIOJIb30BaTeCH.
Tutos, A. H. Busyanuzanus nansasix B Python. PaGora ¢

JNEeKTPOHHO- O6ubnuorekoit Seaborn : yuebHo-MeTonndeckoe nocodue / A. H.

OCHOBHAS OnOIMoTEeUHAS Tutos, P. ®. Tasuesa. — Kazans : KHUTY, 2023. — 144 ¢. —
cuctema ISBN 978-5-7882-3326-0. — TekcT : 21eKTpoHHBbIH // JIaHb :

nmuTepaTypa i
M30aTeIbCTBa DIIEKTPOHHO-O0MOMoTeuHas cuctema. — URL:

Jlanp https://e.lanbook.com/book/412463 (nata oOpareHus:

24.07.2024). — Pexkxum mocTyna: AJis aBTOPH3. TIOJIb30BaTENCH.

[TepeyeHb KUCMOIB3yEMOr0O MPOrPAMMHOTO O0ECTICUCHHUS:

N —

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

3. ®TAOY BO "HOYpI'Y (HNY)"-ITopran "Dnexkrponnsiii OYpI'Y"
(https://edu.susu.ru)(6eccpodHo)
4. -Python(6eccpouHo)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(POPMAITMOHHBIX

Her

CIIPABOYHBIX CUCTCM!

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHue 1 CIUITHHbI

Bun 3aparuit

| Ne | OcHOBHOE 000PY/IOBaHUE, CTEH IbI, MAKETHI, KOMITBIOTEPHAsI TEXHUKA,




ayl.| TpeayCTaHOBIEHHOE IPOrpaMMHOE O0ECIIEUEHUE, UCTIONIB3YEMOE JIIS
pa3IUYHBIX BUJOB 3aHATHI
405
ITepecnaua (1) [1K ¢ npoekropom miist npenogasaressi+ [IK mis ctyneHToB
Kontpons
. 405
CaMOCTOSITEIbHOU (1) [IK ¢ npoekropom juist npenopasaresns+ [IK st cryneHToB
paboThI
405
3aueT (1) [1K ¢ mpoexktopom misa npenogasarena+ K st ctynenTon
405 .
JlaGoparopHble 3aHATHS (1) KoMIIBIOTEpHBII KJIACC C BBIXOJOM B HHTEPHET
405
Jlexuun (1) [IK ¢ npoekropoMm it npenopasareins+ 1K st cryneHToB




