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1. Ilesi1 ocBOeHUST AMCLIMITUHBI

Lenssmu gucuuruiiabl «OCHOBBI TIPOTPaMMMPOBaHMsI U 0OpabOTKH /IaHHBIX Ha SI3bIKe
Python» siBasitoTcs:
- OCBOEHHMe HaBBIKOB TIPOrpPaMMMPOBaHMs Ha si3blke Python ¥ OCHOBHBIX anrOpUTMOB,
TMO3BOJISIFOIINX TIOAXO/IUTh K PeLleHuo 3a/ay;
- BbIpabOTKa y CTYZEHTOB aJrOpUTMHUYECKOrO MBIIIJIEHHS, YMeHUsl TPUMEHSTh OCHOBHbBbIE
KOHLIETNL[UM U KJacCHYeCKUe aJropUTMbl COBpeMeHHOW WHGpopMaTUKUA U 3((eKTHBHO peliaTh
BO3HUKAIOIIIVe 33/]au Ha TIPaKTHKE;
- BbIpabOTKa y CTYJEHTOB IPAKTUYEeCKHUX HABBIKOB KCIIO/b30BaHUS COBPEMEHHBIX SI3bIKOBBIX
CPeACTB [Jisl pelleHHs] TPUKIAJHBIX 3a7ad 00paboTKu [aHHBIX, KOTOpble MOTYT OBITH
orybnMKoBaHbl B Bebe, a Takke XpaHeHHUs, 00pabOTKM M TIOMCKAa TEKCTOBOW M JIpyToOM
VMH(GOpMaLMK B MHBIX XPaHWU/IUILAX [JaHHBIX.
[aHHbI Kypc BblpabaThiBaeT y CTYJEHTOB airOpUTMUYECKOe MbIIJIeHHe, yMeHHe MPUMeHSITh
OCHOBHbIE KOHLIETILIMY M K/IaCCUUeCKHe aJrOPUTMbl COBpeMeHHOM MH(OpMaTHKU U 3P (PeKTUBHO
pellaTh BO3HMKAIOIIME 3aZlauyd Ha TIpakTWKe. Takke KypC BbIpabaThiBaeT y CTYZEHTOB
MpaKkTHUeCcKre HaBbIKK MCII0/Ib30BaHUSI COBPEMEHHBIX SI3bIKOBBIX CDEACTB [/Is PpellieHus
TIPUK/IaJHbIX 3a71au 00pabOTKKU JAHHBIX, KOTOPbIe MOTYT OBITH OMyO/IMKOBaHLI B BeOe, a TakkKe
XpaHeHHs, 0OpabOTKM M TIOMCKAa TEeKCTOBOM M [pyroi MHGOPMALM B HMHBIX XPaHWIWIIAX
JITaHHBIX.

2. MecTo qucnumidHbl B cTpyKtype OII 6akanaBpuara

OucuuruiiHa «OCHOBBI TIPOrpaMMMPOBaHUSI U 00pabOTKM AaHHBIX Ha si3bike Python»
ABJsieTCsA (haKy/IbTaTUBHOM auctyruivHon Ayt OIT 6akanaBpuara.

[yis ocBOeHMsI [JaHHOM AWCIMIUIMHON 0O0yuaroiuecsi JO/DKHbI 00/1afiaTh 3HAHUSIMU 10
MaTreMaTHKe U MH(OpPMAaTHKe B 00beMe MIKOJBbHOW TPOrpaMMbl, MPOSIBISATH HAaCTOMUMBOCTD,
1[eJIeyCTPEM/IEHHOCTb Y MHUI[MATHUBY B MpoLiecce 00yueHwus.

[TonyueHHble B paMKax JUCLUIUTUHBI «OCHOBBI TIPOTPaMMUPOBaHus M 00pabOTKH
JTAaHHBbIX Ha s13bIKe Python» 3HaHUS HEOOXOAWMBI /IS Pa3BUTHSI a/lTOPUTMHUUECKOTO MBIIIUIEHUS,
pa3BUTHsI HABBIKOB pelLleHUs C/IOKHBIX 3ajiau, HW3yueHus TMpOoQMIbHBIX KYpCOB TIO
MPOrpaMMHPOBAHUIO.

3. Ilnanupyemble pe3y/IbTaThl 00yUeHHUs M0 JUCIHUILINHE, COOTHECeHHbIe CIVIAHUPYeMbIMHU
pe3yabTatamu ocBoeHus OIl 6akasaBpuaTa

[Tponecc n3yueHus JUCLIMIUIMHBI HarlpaB/ieH Ha (hOpMUpOBaHKe C/Ie[YIOLUX 3/1IEMEHTOB
KomrieTeHIMi B cootBeTcTBrM ¢ PT'OC BO, OIT BO 1 nprobpeTeHus C/ieAYIOMUX 3HAHUMH,
YMEHHWH, HAaBbIKOB U (WU/IM) OIbITA JeATe/IbHOCTH:
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OIIK-5.3. OuenuBaeT 3(QQeKTUBHOCTH|
MCIT0/Ib30BaHUs COBpPeMEeHHBIX
MH(QOPMALMOHHBIX TEXHOJIOTHA U CHUCTEM
B IIpolLlecce TPUHSTHS YTIpaBIeHUeCKUX
pellieHuH.

3HarTh:

- COBpPeMeHHbIe MOAX0/IbI K
pelLleHNIO 3a/]au aHa/lu3a IaHHbIX;
- crocoOBI MpeficTaB/IeHUs
KOMOWHATOPHBIX CTPYKTYP C
TIOMOIIIBIO CTPYKTYP JJaHHBIX;

- OCHOBHbIE a/ITOPUTMBI U
KOHLIETILIMK COBPeMeHHOU
MH(pOpPMaTHKY;

YMmeTn:

— WCTI0/Th30BaTh NiepeOopHbIe

a/IrOPUTMbI, B OCHOBE KOTOPbBIX

JIeXKaT pa3InyHble KOMOMHATOPHEIE

MOJIEJIH;

— WCTI0/Th30BaTh K/IAaCCUUECKHe

aJITOPUTMBI Ji/Isl pellieHus TIPUKIaTHbIX

3a/au;

WCII0/1b30BaTh Jyyllivie TIPaKTUKU

MPOrPaMMUPOBAHUS /IS peIeHUsT

TIPUK/IA/THBIX 3a/ja4

Bnangets:

— HaBbIKAMHU PelleHust TiepeObOopPHBIX
3a/au;

— MpOrpaMMUPOBaHUs Ha si3bike Python;

— UCII0/IL30BaHNs OUO/IMOTEK,

T03BOJISIIOIIMX TIPOBOUTE aHa/N3 U

BU3yaM3al[1io JaHHbIX;

4. OobeMm, popma peaiM3anuu, CTPYKTYpPa H Coiep)KaHHe JUCHUILIHHBI
OO0111ast TPYZ0€MKOCTh AUCLIUIIMHBI COCTaB/IsIeT 3 3aUeTHbIX eAUHULbI, 108 akaz. yaca.

JucounivHa

peanusyercsi C

IMpUMEHEHUEM  OUCTAHIMOHHBIX

obpa3oBaTe/IbHbIX

texHosoruit ([JOT), mpemocTaBisieMblix obOpa3oBaTenbHOM Twiomaakod MOOK fApIl'Y um. ILT.
Hemuposa (DemidOnline).
Kypc npenogaetcst B [UCTaHLIMOHHOU (pOpPMe C KCI0/Ib30BaHKEM OHJIaliH KYPCOB:

«OCHOBBI TIpOrpaMMHUpPOBaHUss U 00pabOTKM JaHHBIX Ha si3bike Python st

HAUMHAIOIIUX», PAa3MeLIEHHOTO T10 CChIIKE:

https://demidonline.uniyar.ac.ru/courses/course-
v1:DemidOnline+PrgPytUn002x+2020/course/

CCBLJIKE:

«ObpaboTka JJaHHbIX Ha s13biKe Python /7151 HauMHaIOIIMX», pa3MeléHHOr0 T0

https://demidonline.uniyar.ac.ru/courses/course-
v1:DemidOnline+DataPytUn001x+2020/course/




No Temsl (pa3jenbI) Bujbl yueOHbBIX 3aHATHH, ®opMbI TeKyl1ero
n/n JAUCLIUI/IMHBI, 8 | BK/IIOYAs CAMOCTOATE/THHYIO KOHTPOJIA
HUX CO/iep)KaHue 9 paboTy CTy/IeHTOB, ycneBaeMoCTH
S M HX TPY/J0eMKOCTh
o (B akajleMHUYeCKHX Yacax) dopma
MPOMEe)KyTOUHOM
KonTakTHas padora aTTecTanyu
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Pasnen 1. KoHCTaHTHI, Tect KoHTecT
1  mepemeHHble, ycioBHBIM | 3 | 1 | 3 5 |/TOroBbIi KOHTECT MO
oriepaTop Python
1 Tect KoHTecT
2  [Pa3pmen 2. 'mobGanbHbIE 3111 3 4  |ITOrOBBIM KOHTECT I10
repeMeHHbIe U LMK/ while Python
Tect KoHTecT
3  |Pa3gen 3. Ctpoky, criucku | 3 | 1 | 3 3 |UTOroBbiii KOHTECT 110
1 1k for Python
Tect Kontect
4 [Paspen 4. Cnosapy, 312 | 3 3 |TOroBbIM KOHTECT IO
KOPTEeXU U (hali/ibl Python
Paspgen 5. Knaccel, 1 TecT
5  |00BEKTBI M CCHUIKH 3|2 3 3 |[UToroBbiii KOHTECT TI0
Python
Tect KoHTect
6  [Pa3gen 6. [TepeGopHbIe 312 3 3 |/ATOroBbIfi KOHTECT TIO
a/ITOPUTMBI Python
Tect KoHTect
7  [Pa3men 7. I'padoBbie 312 3 3 |UToroBbiii KOHTECT T10
AITOPUTMBI Python
Pasnen 8. KonTect
8  |AnroputmMuueckue 3agaum| 3 | 2 | 3 3 |UToroBbiii KOHTECT T10
Python
MuauByyanbHoe
Paznen 9. BeenieHue B 3agaHue Nel
9  mpeamert. ITonyuenue 3| 2 3 3 |HpuBUAyanbHOe
[TAaHHBIX W3 pa3/IMYHbIX 3asanue No2
MCTOYHUKOB Torosoe 3azianue 1o
06paboTKe IaHHBIX
10 [Pa3men 10. O6paboTka 311 3 3 WupuBUIyasbHOE
[JAHHBIX C 3amaHue Ne3




HCITOTb30BaHUEM VHauBUyanbHOe
O6ubMoTEK NUMPY U 3ajaHue Nod
pandas ToroBoe 3a/jaHue 110
00paboTKe JaHHBIX
Pasgen 11. Cpexcrtsa VuavBuyanbHOe
11 |Bu3yasv3aluu JaHHbIX B 1] 3 3 3agaHue Ne5
Python lIToroBoe 3azjanue 1o
00paboTKe JaHHBIX
Pasgen 12. CpexcrBa jjist 1
12 [mpoBeneHus 1] 3 13,7 [AToroBoe 3aziaHue 110
BOCTIPOU3BOIUMBIX 00paboTKe JaHHBIX
1iCcC/ieJOBaHUHN
0,3 3aueT
Bcero 3a 3 cemecTp 18 | 36 4 0,3 49,7 108 uacoB

CopeprkaHue pas/ie/ioB AUCLIUTIUHBI:

Pa3pen 1. KoHcTaHTBI, IepeMeHHbIe, YC/IOBHBIN OIlepaTop

1.0. ITporpammsI Ha si3bike Python u cpesa pa3pab6otku PyCharm
1.1. Pabora c 1iefiourcieHHBIMU U BelljeCTBeHHbIMU KOHCTaHTaMH
1.2. BeluncieHus € UCIOJ/Ib30BaHUEM TepeMeHHBbIX

1.3. Vcnonb3oBaHue (pyHKLMNA

1.4. Ewje Gormblite ¢yHKLMI: TPOrpaMMHbIe MOAYIA

1.5. JloruecKuii TUI JaHHBIX U YC/IOBHBIN OrlepaTop

1.6. CTPOKOBBIM TUIT JAHHBIX

1.7. VicripaByieHe CUHTaKCUUeCKHX OIIMOOK B TIpOrpaMMax
Pa3zden npenodaemcs 8 pamkax oHaaliH-kypca «OCHO8bI NPOPAMMUPOBAHUS U
06pabomku 0aHHbIX Ha A3blke Python 011 HauuHarowux»

Pa3pen 2. I'nobanbHbIe mepeMeHHbIe U UK/ while

2.1. O6paboTKa UCKTIOUEHHIA

2.2. O6s1acTy BUJUMOCTH: JIOKAJIbHBIE U T7100a/TbHbIe TTepeMeHHbIe
2.3. [Ipumep: pellieHye KBaJpaTHOTO YpaBHEHUS

2.4. Ilukn while

2.5. PelleHne TUMOBBIX 3a/jau € IOMOIIIbIO [MKa while

2.6. Ananu3 1ukoB while

Pa3zden npenodaemcs 8 pamkax oHaaliH-kypca «OCHO8bI NPOPAMMUPOBAHUS U
06pabomku 0aHHbIX Ha A3bike Python 011 HauuHarowux»

Pa3pen 3. CTpoku, ciucku v iukia for

3.1. ®yHkiwK As1s1 paboThI CO CTPOKOBLIMU 3HAUEHUSIMU

3.2. OcHOBBI paboThI CO CITUCKAMU

3.3. OcHOBHbIe DYHKIIMH /17151 pabOThI CO CITUCKaMH

3.4. Pa3bueHue CTPOK U 00beJIHEHHE 37IeMEeHTOB CITHCKA B CTPOKY
3.5. Hukn for

3.6. Ombku ripy paboTe €O CTPOKaMH, CITUCKaMH M LIUK/IaMH
Pa3zden npenodaemcs 8 pamkax oHaaliH-kypca «OCHO8bI NPOCPAMMUPOBAHUS U
06pabomku 0aHHbIX Ha A3bike Python 011 HauuHarowux»

Pa3pen 4. CnoBapu, KOpTeXxu u ¢aiibl

4.1. Pabora c ¢atinamu

4.2. KopTexu

4.3. CnoBapu

4.4. MHoXecTBa

4.5. Ocobble cuTyalyy Tipy paboTe Co C/I0BapsIMU U MHO>KECTBAaMHU

5




Pa3zden npenodaemcs 8 pamkax oHaaliH-Kypca «OCHOBbI NPO2PAMMUPOBAHUS U
0bpabomku 0aHHbIX HA A3biKe Python 045 HauuHarowux»

Pa3pen 5. Kiacchl, 00beKTHI M CCBUIKH

5.1. Mogenb fAaHHBIX Python: 0ObeKThI U CCBITKH

5.2. OOBeKTHI ¥ CCHUIKY B POTPAMMHOM KO/Ie

5.3. Knaccel

5.4. CneyjpasibHble METO/IbI KJ1aCCOB

5.5. teparopsl

Pa3zoen npenodaemcs 8 pamkax oHaaliH-Kypca «OCHOBbI NPO2PAMMUPOBAHUS U
0bpabomku 0aHHbIx Ha A3bike Python das HauuHarowux»

Pa3pen 6. IlepebopHBbIe a/IrOPUTMBI

6.1. BBesieHve B riepebOpHBIe a/ilrOPUTMBI

6.2. XapakTepuCTHUKa CIIMCKa, MHOXKeCTBa U C/10Baps

6.3. ITepebop KopTexeit

6.4. [Tepebop kopTeskeii B Python

6.5. Tlepebop nmepecTaHOBOK

6.6. [Tepebop repectaHoBoK B Python

6.7. Ilepebop coueTaHuit

6.8. Ilepe6op covetanuii B Python

6.9. KoMOrHaTOPHBIH TTOUCK

Pa3zden npenodaemcs 8 pamkax oHaaliH-Kypca «OCHOBbI NPO2PAMMUPOBAHUS U
0bpabomku 0aHHbIX HA A3biKe Python 041 HauuHaowjux»

Pa3gen 7. I'padoBbie a/iropuT™MbI

7.1. BBeseHue B Teopuio rpados

7.2. Kak 3azath rpad B Kozie Ha Python

7.3. CTeK U ouepenib

7.4. Anroputmsl 1 06x0/1a rpadoB B ryOHHY U B IIUPUHY

7.5. Peamm3ariust 06xofa rpadoB B ryOuHy U B IMpUHY Ha Python

7.6. Packpacka rpagos

7.7. Peanu3aiius airopuTMa packpacku rpacda Ha Python

7.8. Pabota c nepeBbsimu Ha Python

Pa3zoen npenodaemcs 8 pamkax oHaaliH-Kypca «OCHOBbI NPO2PAMMUPOBAHUS U
0bpabomku 0aHHbIX HA A3biKe Python 043 HauuHarowux»

Pa3pen 8. AnropurmMuyeckue 3agauu

8.1. Pexypcus

8.2. OumboyHbIe CUTYal[M B PEKYPCUBHBIX (DYHKLIMSAX

8.3. Anroputmsl "Pa3pesnsiii U BacTByi"

8.4. Peanu3anus anroputmoB "Pa3zensii u BnactByi" Ha Python

8.5. [luHamuyeckoe nporpaMMUpoOBaHye

Pa3zoen npenodaemcs 8 pamkax oHaaliH-kypca «OCHO8bI NPOPAMMUPOBAHUS U
06pabomku 0aHHbIX Ha A3bike Python 011 HauuHarowux»

Pa3pen 9. Beepenue B npeamet. ITosryueHne JaHHBIX U3 Pa3/IMUHBIX HCTOUHUKOB
9.1 BBezieHue B HayKU O [JaHHBIX

9.2 Pabora c (aityiaMu Kak C MICTOUHMKAMH JIaHHBIX

9.3 PaboTa C MCTOUHMKAMH JIaHHBIX B BeO

Pa3zden npenodaemcs 8 pamkax oHAaliH-kypca «Obpabomka OaHHbIX Ha A3biKe Python 015
HaUUHArWux»

Pa3pgen 10. O6paboTKa JaHHBIX C HCIO/Ib30BaHHEeM OHO/IHOTEK numpy U pandas
10.1 Bubmmoreka numpy. BeeseHue

10.2 Co3gaHure numpy-mMacCHUBOB

10.3 HpekcrpoBaHye NUmMpy-MacCUBOB

10.4 TIpoBesieHMe BLIUMC/IEHUH C NUMPY-MacCUBaMH



10.5 BBegenue B 61b/oTeky pandas

10.6 Knacc Series B 6uboreke pandas

10.7 Co3panuve o6wekToB Knacca DataFrame B pandas

10.8 NnpekcrpoBaHue pandas-00beKTOB

10.9 TIpoBezeHue BbIUMCIeHU B O1bMoTeke pandas

Pa3zden npenodaemcs 8 pamkax oHnatliH-kypca «Obpabomka 0aHHbIx Ha s3bike Python oas
HAuUUHArWux»

Pa3pen 11. CpeacrBa Bu3dyanu3anuu JaHHbIX B Python

11.1 BBegenue B bubmmoreky matplotlib

11.2 Ctunu rpadukoB B matplotlib

11.3 Hacrpotika otobpakeHust oceii B matplotlib

11.4 Pabota c moarpadukamu B matplotlib

11.5 Pabota c anHoTauusmMu rpadukos B matplotlib

Pa3zden npenodaemcs 8 pamkax oHnatiH-kypca «Obpabomka 0aHHbIx Ha s3bike Python oas
HAuUUHArWUx»

Pa3gen 12. CpeacTBa A1 IPOBe/JjeHNsI BOCIPOM3BOUMbIX HCC/Ie/J0BaHUM

12.1 MeToz0n0THs1 BOCIIPOU3BOAUMBIX UCC/Ie[0BaHUI

12.2 Vicmionb3oBaHre HAOOPOB OTKPBITHIX JAHHBIX

12.3 Vcnionb3oBanue cpefctB Jupyter Notebook

12.4 Vicnonb3oBanue cpeactB Google Colab

12.5 Vcnionb3oBanue cpeacte Anaconda Cloud

Pa3zden npenodaemcs 8 pamkax oHnatliH-kypca «Obpabomka 0aHHbIx Ha s3bike Python oas
HaUUHArWux»

5. OGpa3oBare/ibHbIE TEXHOJIOTHH, HCI0/Ib3yeMble npu OCyIIIeCTB/ICeHUH
o0pa3oBaTe/ILHOIO MpoLecca Mo AUCLUIIHHEe
BBojHasi JieKHMsA — [laeT T[epBOe IIeJIOCTHOe TIpe/CTaB/ieHue O [JUCLUIUIMHE WU

OpPHEHTHUDYeT CTy[leHTa B CHUCTeMe W3yueHWs [JaHHOW AUCUUIUTHHBI. CTYZeHThl 3HaKOMSTCS C
Ha3HAUeHWEM U 3ajlauaMU Kypca, ero po/ibl0 U MECTOM B CHUCTeMe YuyeOHBIX JUCLIMIUIMH U B
cucTeMe TOATOTOBKM B 1enoM. [laeTcs KpaTkuii 0030p Kypca, MCTODHSI pa3BUTHS HAayKu U
TPAKTUKH, TOCTWKEHUSI B 3TOU cdepe, MMeHa W3BECTHBIX yUeHBIX, U3/Iarat0TCsl MepCrieKTUBHbIE
HampaB/ieHus UcciefioBaHW. Ha  3TOM  JIeKMM  BBICKA3bIBAIOTCS  MeTOAWYeCKhe U
OpraHu3al[MoOHHbIe OCOOEHHOCTH pabOThl B paMKax JaHHOW [JUCIMIUIMHBI, a TaKXe J/aeTcs
aHaIM3 pPeKOMeH[yeMol yueOHO-MeTo[UUeCKOU TIUTepaTyphbl.

AkajgeMuuecKkasi jieKiusi (W JIeKLyst 0011iero Kypca) — rnocjie/joBate/ibHoe M3/10)KeHure
MaTepuasa, OCYIIeCTB/sieMOe TIPeUMYIeCTBEHHO B BHJe MOHOJIOra TIpero/aBaTeris.
TpeboBaHUs K aKaZileMUUYeCKOH JIeKIMK: COBPEMEHHbIM HayuHbId YpPOBEHb W HAChIIeHHAs
MHPOPMATUBHOCTL, yOenuTenbHass apryMeHTals, JOCTYIHas W TIOHATHas pedb, YeTKas
CTPYKTypa W JIOTWKA, Ha/Jduuie SIPKUX TPUMEPOB, HAyYHBIX [I0Ka3aTelbCTB, 00OCHOBAHWH,
(akToB.

6. [TlepeueHb 3/1eKTPOHHBIX PecypcoB U HMH(OpPMAIMOHHBIX TEXHOJIOTHH, HMCIO/Ib3yeMbIX
MPH OCYIIeCTB/IeHUH 00pa30BaTe/IbHOTO MPOIecca Mo AWCIUIUIMHE, BK/IIOYasi NepevyeHb
JIMIIEH3MOHHOI0 MPOrPaMMHOr0 ofecreyeHUss ¥ WH()OPMALMOHHBIX CHPABOYHBIX CHCTEM
(Mpu Heo0X0UMOCTH)

B miporiecce ocyiecTBiieHust 06pa3oBaTeIbHOTO TPOLecca UCTIOMb3YOTCS:

- cpefa riporpamMmMupoBanus Python 3;

- cBoOo1HO pacripoctpansieMasi o6osouka IDE PyCharm Community Edition umu PyScripter;

- [I71s1 TIOMCKa yueOHol mutepaTypbl 0nbmroreku Spl'Y — ABTOMaTH3MpOBaHHast OMO/IMOTeUHast
nHpopmarronHas cucreMa "BYKU-NEXT" (ABUC "byku-Next");

- Marepuasbl OHJIalH KypCOB

«OCHOBBI ITPOrpaMMHPOBaHKsI U 00pabOTKH JJaHHBIX Ha si3bIKe Python f/1s1 HauMHAKOIIMX»,
pa3sMeléHHOrO 10 CChIIKE:



https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+PrgPytUn002x+2020/course/
«ObpaboTKa /JaHHBIX Ha s13bIKe Python /151 HauMHarOIMX», pa3MeIEHHOTO TI0 CChIIKE:
https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+DataPytUn001x+2020/course/

7. IlepeueHb OCHOBHOM M JIOTIO/THUTE/THHOM yUe0HOM IUTepPaTypbl, PeCypCcoB
HH(opMaLOHHO-Te/IeKOMMYHHKALIMOHHO ceTH «IHTepHeT», He00XO0AUMBIX /ISt
0CBOEHHUA JUCLMIIIMHBI
a) OCHOBHas:
1. Hoycon M. TIporpammupyem Ha Python. CII6.: ITutep, 2015. — 416 c.
2. Knyt [I. 3. MckycctBo nporpammupoBanus. Tom 3. CopTUpoBKa U
nouck. Bunesamc, 2012. — 824 c.
3. Kunyt [I. 3. MckyccTBo nporpammupoBanus. Tom 2. [TonyuuncieHHsle
anropyutMsel. Bunesamc, 2011. — 832 c.
4. Knyt [I. 3. NckyccrBo nporpammupoBasus. Tom 1. OcHOBHbIe
anroputMsl. Bunesamc, 2015 r. — 720 c.
5. Kunyt [I. 3. MckyccTBO nporpammupoBaHus. Tom 4A.
Komb6uHaTopHble anroputmbl. Bumbsmc, 2015 r. — 960 c.

6. Topzees A.B., MosuadoB A.FO. CrcteMHOe rporpaMMHOe obecrieueHue:
yueOHUK z71s1 By30B. - CII6.: TTurep, 2001.-736c.
7. P. 1. KabGakoB «R B zieficTBun. AHau3 ¥ BU3ya/inu3alus JaHHbIX Ha si3bIKe R»

/I AMK Tlpecc, 2014. 580 c.
8. C. Mactuuxkuii, B. [ITutukoB «CTaTUCTUYECKUM aHa/IN3 U BU3yaau3alusi JaHHbIX C
nomo1usto R» // IIMK Ilpecc, 2015. 496 c.

0) OMO/THUTE/TbHAS:
1. Cammepdunbg M. Python Ha npaktuke. [IMK Ilpecc, 2014. — 338 c.
2. Jlytu M. Python: kapMaHHbIM cripaBoYHUK. Busnbsimc, 2015. — 320 c.

B) pecypchbl cetr «/IHTepHeT»

1. DnekTpoHHast 6ubMoTeKa yuebHbIX MaTepranoB Apl'yY
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php).

2.MudopmarionHas cucremMa "EauHoe 0KHO ZIoCcTyma K oOpa3oBaTeibHbIM pecypcam”
(http://www.edu.ru (pa3gen YuebHO-MeTOAMUeCKass OMOIMOTEKA) U/TH TI0 TIPSIMOK
ccouike http://window.edu.ru/library).

3. DNIeKTPOHHO-O0MO/IMOTeYHas CUCTeMa « Y HUBepCUTeTCKasi 6rbsimoTeka online»
(www.biblioclub.ru ).

4. Timus Online Judge. ApxuB 3a/jau c TIpoBepsitoLLel crucTeMol (acm.timus.ru).

5. flupexc.KoHTecT. ApxuB 3a/jau € TIpoBepsitoiiieli cucteMoii (contest.yandex.ru).

8. MarepuanbHO-TexHHUYecKas 0a3a, Heo0xouMas /ijisi 0CyLIeCTB/IEHHSA 00Pa30BaTe/IbHOTO
MpoI[ecca Mo JUCIHIVIHHE

MarepuanbHO-TexHUUeCKasi 6a3a, HeoOXoauMasi /i1 OCYIIleCTBIeHHsT 00pa30BaTe/TIbHOTO
Tpo1iecca 1o AUCIUIUIMHE BK/IIOUAeT B CBOM COCTaB CIiel[Ha/IbHbIe TIOMEIIeHHS:
-TIOMeILL[eHHs [I/Is CAMOCTOSITe/IbHOU PabOTHI;
-[IOMELeHNs /11 XpaHeHWs W TIPOMHIAKTHUYECKOTO OOCTYy>KMBAaHUSI TEXHUUECKUX CPeJCTB
o0yueHusl.

CrerianbHble TOMEIeHUsT YKOMITIEKTOBaHbl CPeACTBAMHU OOYUeHHs], C/TyKalluMH [IIs]
Trpe/icTaB/eHus yuebHOM nH(opMaruu 60JIbIION ay[UTOPHH.

[TomerrieHust 711 CAMOCTOSTE/TBHON pab0OThl 00YUarOIIMXCsS OCHAIEHbI KOMITbFOTEPHOM
TEeXHUKOM C BO3MOXXHOCTBIO TIOZAK/IIOUeHHs K ceTh «VIHTepHeT» M obecrieueHHWeM [OCTyra B
3/IEKTPOHHYI0 UH(POPMaI[MOHHO-00pa30BaTe/IbHYI0 Cpe/ly OpraHU3al[iy, a TAKKe MaTeprajiam
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OHJIaliH KypCOB, pa3MeIléHHbIX Ha 06pa3oBaTe/IbHOM OHMakH rioiaake Apl'Y um. I1.T.
Hemuposa (DemidOnline).

ABTOD(BI) :
3aB. Kadepoii 4
MH(MOPMALMOHHBIX U CETeBbIX TeXHOIOTHH, K.Q.-MH.  Zeee—x: 0. Yaneni



Ipunoxenue Nel K paGoueii mporpaMMe JMCIMILTAHBI
«OCHOBBI IPOrPaMMHUPOBaHHUsA U 00pab0TKH JaHHBIX Ha A3bIKE
Python»

@DoH/| OLIeHOYHBIX CPeJCTB
JIUIS1 IPOBe/ieHUs1 TeKYIero KOHTPOJIsl yCIeBaeMOoCTH
U IPOMEe)XXyTOYHOM aTTecTallid CTYJeHTOB M0 AUCI{UIIIHHe

OtleHOYHBIe Cpe/ICTBA /151 TEKYIL[Ero KOHTPOJISL YCIIeBaeMOCTH OIyO/IMKOBaHbl B pa3MelljeHHbIX
B DemidOnline kypcax:
(kommerenuusa OIIK-5, ungukarop OIIK-5.1)
*  OcCHOBBI TPOrpaMMHUPOBaHUs ¥ 00pabOTKY /JaHHBIX Ha si3biKe Python 717151 HauMHAOMKX
(pazgensl 1-8)
e (OO6paboTKa JaHHBIX Ha si3bIKe Python a1 HaunHaromux (pa3zesst 9-12)
OrneHOuHBIE Cpe/iCTBa BK/IFOUAIOT TECThI, KOHTECThbl U UHAUBU/ya/IbHbIE 3a/laHNUs.

OmnMcaHue npoueAypsl BHICTAB/ICHUSA OLeHKH
(kommerenuusa OIIK-5, ungukarop OIIK-5.1)

3ayeT 1O AUCLIUTIIMHE BBICTABJISIETCS TI0 UTOTaM OCBOEHHsI OHJIaliH KYPCOB:
- «OCHOBBI TIPOrpaMMHPOBaHKs ¥ 00pabOTKM JAHHBIX Ha si3bIKe Python asis
HaYMHAIOIHX» ;
- «O6paboTka ZaHHBIX Ha s13bIKe Python a1 HauMHAKOIIUX».

HpI/I yQI0BUM  YCIIEOIHOT'O OCBO€HUA [OdHHBIX OHJIaH KypCcoB C TIO/IyueHUEM
CepTI/ICl)I/IKaTa BBICTABJIAETCA OLIEHKA «3aUTEeHO».
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IIpunoxenune Ne2 K padoueii mporpaMme JHCLMILTHHBI
«OCHOBBI IPOrpaMMHPOBaHMsA U 00Pa00TKH AAHHBIX Ha A3bIKe Python»

Metouueckue yKa3aHus JJjisl CTY/IeHTOB 110 0CBOEHHUI0 JUCLUIINHBI

YcremHoe oBnajieHWe JUCLUIUTMHON «OCHOBBI MTPOrPaMMHPOBaHUs M 00pabOTKY JaHHBIX Ha
si3bike  Python», mnpeaycmoTpeHHoe paboueii TmporpamMMoii, TpejroJsiaraeT BbLITIOJHEHUE —psijJia
pPeKOMeH/alui.

1. Cnenyer BHMMAaTeNbHO H3Y4YUThb MaTepHasbl, XapaKTepU3yHOLUe KypC U OIpejesstole
L[eJIEBYI0 YCTAHOBKY. OTO TIOMOXKeT YeTKO Tpe/CTaBUTh KPYT M3ydaeMbIX TpobseM u riyOuHy uX
NOCTWKeHus1. VI3yueHre AUCLIMTUIMHBI TpeOyeT CUCTeMAaTHUeCKOro Y MOC/Ie[0BaTe/IbHOTO HAKOTUIEHUS
3HaHWH, CJe/|0BaTe/bHO, TPOIYCKU OTAENbHBIX TeM He TII03BOJISIIOT IyOOKO OCBOWUTH TIpe/Mer.
[ToaToMy He0OXOAUMO TIOCTOSTHHO OCYIIECTB/STH KOHTPOJIb HaJ CHCTeMaTH4YecKol paboroii
CTy/leHTOB. B Hayase u3y4yeHusi JUCLUIIMHBI CTy/leHTaM HeoOXOJMMO 03HAKOMUTBCS C COZiepKaHHeM
pas3fiesioB JUCLMIVIMHEBL, C LeJIIMUA U 3aZilauaMy Kypca, CBSI3AMU C APYTMMH [JUCLMIUIMHAMU, CITUCKOM
OCHOBHOMH U [IOTIOJTHUTE/IbHOM JIUTepaTyphbl, rpadMKOM KOHCY/IbTaL||i Mpero/iaBaTe’is.

2. HeobxoauMo 3HaThb TOAOODPKY JIMTEPATYphI, AOCTaTOUHYIO M HEOOXOAWMYIO [/Isi U3yUYeHUs:
rpezijlaraeMoro Kypca. Ilpy sTom ciefiyet umeTh B BUZLY, UTO HY>KHA JIMTepaTypa pas3/IM4YHbIX BU/IOB:

a) yueOHUKH, yueOHbIe U yueOHO-MeToJuUeCKre ToCOOus.

6) moHorpaduy, COODHHMKM HAyuHBIX CTaTel, MyOnWMKaiii B SKOHOMHUYECKHX JKypHasax,
TIpe/ICTaBJISIOLHe SMITMPUYECKUI MaTepHasl, a Tak)ke MHOT0OOpa3HbIe acleKThl aHaM3a COBPEMEHHOT0
Pa3BUTHS OpraHU3aLvu;

B) CIpaBOYHas JiMTepaTypa — SHLMK/IONEJUH, SKOHOMHYECKHe CJIOBapy, pacCKpbIBaroLUe
KaTeropuaabHO NIOHATUMHBIN arnrmnapar.

I') aHaIUTHYeCKUe MaTepuaibl.

UreHue seKUMM IpeAriosiaraeT W3/10)KeHWe CTPYKTYpbl TeMbl M KpaTKOrO COZlepyKaHUs ee
OCHOBHBIX BOMPOCOB, B OCHOBHOM, CJIOJKHBIX /JI1 YCBOEHUSl U (WIM) UMEIOLIMX [JUCKYCCUOHHBIA
xapakrep. JIeKI[MOHHBIM KypC, B OCHOBHOM, CTPOMTCS Ha OCHOBHBIX TIOJIOKEHUSIX B 00macTtu
(bvHaHCOBOrO MeHe[)KMeHTa U UHBECTUPOBAHMUS, MPe/CTaB/eHHbIX B HAYYHbIX TPyJax POCCUMCKUX U
3apy0e)KHBIX YUeHbIX, UMEIOIIUXCS B HaMuuM B Oubmmoreke YHuBepcutera, OBC U yIOMSIHYTBIX B
CTMCKe OCHOBHOM U JIOTIO/THUTE/IbHOW JIUTepaTyphl MporpamMmmsl. [1ocsie jieKIuK CTyieHTbl 00paliiatoTcs
K ZIJaHHBIM MCTOYHHMKAaM JI/Is1 3aKpell/IeHUs1 3HaHWW 110 paCCMOTPEHHBIM Ha JIeKLIMY BorpocaM. B ciyuae
3aTpyJHeHus: HeoOXOJUMO O0paTUThCS 3a KOHCYJIbTal[eld K TIPerofiaBaTesll0 B COOTBETCTBHU C
YTBep>KJeHHbIM rpa)viKOM KOHCYJ/IbTaLMH.

3. Ilo Temam mpelyCMOTpeHbI MpaKTHUeCKHWe 3aHSATHS, Ha KOTOPBIX MPOMCXOAUT 3aKpeIruieHue
JIEKLJUOHHOI'O MaTepuasa IyTeM YCTHOIO OIpOoCa W pellleHusl NpakTUYeCKux 3ajaHuu. [lna pelueHus
BCeX 3a/laHWi HeOOXOAMMO 3HATh W TOHUMATh JIEKL[UOHHBIM MaTepua. [To3TomMy B mpoLiecce U3ydyeHust
OUCLMIUIMHBI PEKOMEHJyeTCsl pery/isipHOe II0BTOpeHHe TIPOMEHHOrO JIeKIIMOHHOIO Marepuaa.
Marepuan, 3aKOHCTIEKTUPOBAHHBIA Ha JIeKL[UsIX, He0OX0JUMO JioMa ellje pa3 rpopabaTbiBaTb U TpU
HEoOXOJMMOCTH [JIOTIONHATh UH(OPMaLfel, MoydyeHHON Ha KOHCY/bTalWsX, PAKTUYeCKHUX 3aHSITHSX
WU U3 yueOHOM JIUTepaTypsbl.

[lo ouepefHOr0 IPAKTUUYECKOTO 3aHATHS I10 PEKOMEeH/JOBaHHBIM MCTOYHMKAM CTyZeHTaM
HeoOX0oAMMO TMpopaboTaTh TeOpeTUYeCKUd MaTepuas, COOTBETCTBYIOLIMN TeMe 3aHATHs. [lpu
MOATrOTOBKE K TIPAKTUYECKWM 3aHATHSIM CJieflyeT WCII0/Ib30BaTh He TOJBKO JIeKIWH, Y4eOHyo
JIUTEepaTypy, HO U HOPMaTUBHO-TIPABOBbIe aKThl U KOMMEHTApHH K HUM (ZJOCTYIl BO3MOJKEH Yepe3 CanThbl
CrpaBOYHO-UH(pOpPMaLMOoHHbIX cucteM KoncynerantIlmoc, [Mapant). Ha mnpakThueckoM 3aHATHU
CTY/IeHTbI JO/DKHBI TIPUHMMaTb aKTUBHOE ydYacThe B OOCY)K[eHHWU II0CTaB/IeHHBIX BOIMPOCOB, C
KOTOPBIMU He00X0/IMMO 03HaKOMHUTHCS 3apaHee, a TaKKe B PellleHUH CUTYallMOHHBIX 3a/jau ¥ TeCTOBBIX
3a/laHUM.

4. BosnbIlioe BHUMaHUe JI0/DKHO OBITH y/iesieHO BBITIOJTHEHUIO JoMalliHell paboTel. B KauecTBe
3a/laHAN [IJI1  CaMOCTOsITe/IbHOM paboThl /loMa CTyJeHTaM [IpeJjiaraloTcsl 3aJjaHusi, aHa/JOoTHUHbIe
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pa300paHHBIM Ha JIEKLUSAX U TIPAKTUUEeCKUX 3aHATHUSX UM HEMHOTO Oosiee crio>kHble. CaMoCTosITeNTbHAs
paboTa CTyneHTOB TO AucLUriMHe «OCHOBBI TIPOrpPaMMHUpPOBaHMSI M 00pabOOTKM /aHHBIX Ha S3bIKe
Python» coctout B 6Gosee TmlaTeTbHOM M3Yy4YeHUM TIPEJJI0’KEHHOTO TIPero/jaBaTesieM TeopeTUdeCcKOro
MaTepuara, JaHHOTO Ha JIeKLMAX, HAa OCHOBe BbIJIOXKEeHHbIX B crucTeMe Moodle npeseHTanuii, KOHCIIEKTa
JIEKLJUM U [JOTIOJTHUTE/IbHBIX UCTOYHMKOB, YKa3aHHBIX B CIIMCKe JUTepaTypbl. [l IPOBEpKU KayecTBa
V3yuyeHus] MaTepuasa K OT[ie/IbHbIM TeMaM IpeJlyCMOTPeHbI TeCTOBbIe 3a/laHUs [/ CaMOIIPOBEPKHU.

3afaHusl 71 CaMOCTOSITeNIbHOTO pellleHus: (pOPMY/IMPYIOTCSI Ha JIeKLMAX U TMPaKTUYeCKUX
3aHATUSAX. B KauecTBe HMX JOMa CTyZieHTaM MpeJiaratoTcs 3aJaud, aHaJoTHYHble pa300paHHBIM Ha
MpakTUUeCKUX 3aHATUAX. BIiocieAcTBUM pellieHHWe 3TUX 3aJay MPU HaJIUYUU BOIIPOCOB CO CTOPOHBI
CTY/leHTOB pa30brpaeTcsi Ha NMOC/IeAYIOIMX 3aHATUSIX W/WIU 00CY)KaeTcsl B yare.

5. [lns TIpOBepKHM M KOHTPOJsS YCBOEHHs TeOpeTHUecKoro marepuana M TNpPUOOpeTeHHBIX
MPaKTUUeCKUX HABLIKOB B TeUueHHe 00yueHUs IPOBOZSTCS MEpPOIIPUSATHS TeKYIeld arTecTauuu. Takke
MIPOBOASATCS] KOHCY/IbTalWK (TP HeoOX0AUMOCTH) TI0 pa3bopy 3aJjaHuil [7Isk CAaMOCTOSITe/IbHON paboThI,
KOTOpble BbI3Ba/d 3aTpyJHeHus. [lperosaBaresib OLleHMBaeT WHJUBHAYaJbHO paboTy KaXoro
CTyZileHTa Ha OCHOBAHWM IPOBEJIEHHBIX OIIPOCOB, pelIeHHs 3aauy YU NPOMEeXYTOUHBIX KOHTPOJIBHBIX
MepOIPUATHH.

6. B KoHLIe Kypca CTyZleHTbl CAl0T 3aueT.
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