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1. ey ocBOEHMS THCIHILTHHBI

Lensmu mucuumubsl «[IporpammupoBanne Ha si3bike Python» sBisitoTcss ocBoeHme
HaBBIKOB IPOrPaMMHUPOBAaHUs Ha si3bike PYythOn ¥ OCHOBHBIX alIrOpPUTMOB, IO3BOJISIOIIUX
HOJXOMUTh K PEUICHUIO 3a1ad. J[aHHBI Kypc BBIPAOATBHIBACT y CTYJCHTOB AITOPUTMHYECKOE
MBILIUICEHUE, YMEHUE TPUMEHSTh OCHOBHBIC KOHLEMIMH M KIACCHUYECKHE aJITOPUTMBI
COBPEMEHHOW MHPOPMATHKH U 2P (PEKTUBHO periaTh BO3HUKAIOUINE 33a4y Ha TpaKTHKe. Takxke
KypC BbIpa0aThIBaeT y CTYACHTOB NPAKTUYECKHE HABBIKA HCIIOJIB30BAHUS COBPEMEHHBIX
SI3BIKOBBIX CPE/ICTB JJISl PEIICHHs MPUKIIAJHBIX 3a/1a4 00pabOTKH JaHHBIX, KOTOPBIE MOTYT OBITh
ony0nMKOBaHBI B BeOe, a TakKe XpaHEHUs, OoOpadOTKM M TIOMCKAa TEKCTOBOM W Jpyroi
MH(OPMAIMY B HHBIX XPAHWININAX TAHHBIX.

2. Mecto mucuuniuibl B cTpyktype OII 6akanaBpuara

Juciumuna  «[IporpammupoBanne Ha s3bike Python» sBnsiercs (dakyabTaTHBHOM
mucturmuHon s Ol 6akanaBpuara.

st ocBOGHMSI JAaHHOW AMCIUIUIMHONW OOydaromuecs JOJDKHBI 00J1alaTh 3HAHUAMH T10
MaTeMaThke ¥ HHQOpPMATHKE B OOBbEME IIKOJBHON MpOrpaMMbl, MPOSBISATh HACTOHYHMBOCTH,
L[EJIeYCTPEMIIEHHOCTh M MHUIIMATUBY B IIpoliecce 00yueHusl.

[Tonydennsie B pamkax auciuruinibl «lIporpammupoBanue Ha si3pike Python» 3nanus
HEOOXOAWMBI /ISl Pa3BUTHS AITOPUTMUYECKOTO MBINUICHUS, PAa3BUTHS HABBIKOB PEIICHUS
CIIOKHBIX 33/1a4, U3y4eHUS MPOPUIBHBIX KYPCOB IO MPOTPAMMHPOBAHUIO.

3. [Inanupyemble pe3yabTaThl 00yUeHUsI MO TUCHUILINHE, COOTHECEHHBbIE CIIAHUPYEMBIMU
pesyiabratamu ocBoenus OIl 0akanaBpuara

[Iporecc n3yueHus TUCHUILTUHBI HAMPaBJieH Ha OPMUPOBAHUE CIEIYIOLINX SJIEMEHTOB
koMmrmeteHImi B coorBerctBun ¢ ®I'OC BO, OI1 BO u npuobpereHus clieayomux 3HaHHiH,
YMEHHM, HaBBIKOB U (WJIM) ONbITA AEATEIbHOCTH:



®opmupyemast
KOMIIETEHLIMS
(kox n
(opmyanposka)

NHIMKATOP NOCTUKEHUSI KOMIIETEHIIUM]
(xox u popMyJIIpOBKA)

Ilepevyenn
IUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHusl

yHHBepcaJIbeIe KOMIIETCHIIUN

VK-1. Cnocoben
OCYIIECTBIIATD
[IOUCK,
KPUTHYECKUI
QHAJIN3 U CUHTE3
nH(pOpMaIuy,
[IPUMEHSATh
CUCTEMHBII
10JIX0/ JJIs1
pereHus
[10CTaBJIEHHBIX
3a/1a4

N-YK-1 1. AHanu3upyer 3a1auy,
BbI/IETIsIs ee 6a30BbIC
COCTaBJISIOIINE;
N-YK-1 2. Onpenenser,
UHTEPIPETUPYET U PAHKUPYET
nH(popMaiuio, TpeOyeMyto st
pEIIeHUs TIOCTaBICHHON 3a/1a4H;
N-YK-1_3. OcymiecTBiseT NOUCK
WH(OPMAIAH JISI PEeIICHUS
[TOCTaBJICHHOM 3a/1a4u 10
Pa3TUYHBIM THIIAM 3aIIPOCOB;
N-YK-1_4. [Ipu o6paboTke
MH(OpPMALMK OTJIMYAET (PAKThI OT
MHEHWH, UHTEPIIPETALAM, OIICHOK,
dhopMupyeT cOOCTBEHHBIC MHCHHS
U CYXJICHHSI, ApTYMEHTUPYET CBOH
BBIBOJIBI M TOUKY 3PCHUS,
N-YK-1_5. PaccmaTpuBaet u
MpeasiaraeT BO3MOXKHbIC
BapUaHTHI PCIICHUS
MOCTaBJICHHOM 3a7ja4H,
OIICHUBAsI X TOCTOMHCTBA U
HEJIOCTaTKU

3HaTh:

- COBPEMEHHBIC TIOJIXOJTBI K
PEIICHHIO 3a/1a4 aHAJTN3a TAHHbIX;
- CITIOCOOBI MPEICTABICHHSI
KOMOMHATOPHBIX CTPYKTYP C
MTOMOIIIBIO CTPYKTYP JTaHHBIX;

- OCHOBHBIC AJITOPUTMBI U
KOHIICTIIUN COBPEMECHHOU
nH()OpPMATHKH;

YMeTs:

— UCIIOJIB30BaTh MepeOOPHBIC

AITOPUTMBI, B OCHOBE KOTOPBIX

JekKaT pa3IuyHble KOMOMHATOPHBIE

MOJIEJIH;

— HCIOJIB30BATh KJIACCUYECKHUE

QITOPUTMBI JUISI PEIICHUS TTPUKIAIHBIX

3a7a4;

UCIIOJIb30BATh JIYYIITNE MPAKTUKH

IPOrpaMMUPOBAHUS IS PEIICHHS

MIPUKJIAIHBIX 337129

Bnanets:

— HaBBIKAMH PEIICHUS MTePeOOPHBIX
3ajad4;

— IporpaMMUpOBaHus Ha si3bike Python;

— UCIIOJb30BaHUs OMOIHOTEK,

MO3BOJIAIOIINX MPOBOUTH aHATHN3 U

BH3YaJIM3aIHIO JaHHbIX;

4. O0bem, popma peasu3anum, CTPYKTYPa U CoJep:KaHue 1 CIUUTITHHbI
OO01mmas TpyI0eMKOCTh TUCITUTUTHHEI COCTABIISICT 2 3aUETHBIX SIUHUIIGI, 72 aKaJl. Jaca.

JucuuImmHa

peanuszyercss ¢

MNPUMCHCHUCM  TUCTAHIHUOHHBIX

00pa3oBaTEeNbHBIX

texunonoruit (JIOT), mpenoctaBnsiembix oOpazoBarensHol momaakoir MOOK Spl'Y um. ILT.

Hemunosa (De

midOnline).

Kypc npenopaercst B AMCTaHIIMOHHON (pOpPME C HCIIOIB30BAHUEM OHJIAHH KYpCOB:
e «IIporpammupoBanue Ha si3bike Python mis HauMHAIOMIMX», pPa3MEIIEHHOTO IO

CCBLIKCE:

https://demidonline.uniyar.ac.ru/courses/course-

v1:DemidOnline+PrgPytUn002x+2020/course/

e «OOpaboTka qaHHBIX Ha s3bIKe Python s HaunHaOMKX», pa3MEIEHHOTO Mo

CCBIJIKE:

https://demidonline.uniyar.ac.ru/courses/course-
v1:DemidOnline+DataPytUn001x+2020/course/
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n/n AUCHMILIMHBI, 2| BKII0Yasi CAMOCTOATENLHYIO KOHTPOJISA
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partop Python
Tect
5 I'moGanpHBIC TIEpEMEHHBIE 61 1105 4 Kontect
. ’ o
u ukia While M TOrOoBBII KOHTECT 110
Python
Tect
3 CTpoKu, COUCKUH ITUKIT 61 1105 3 Konrect
] (V)
for HTtoroBbliit KOHTECT 1O
Python
Tect
4 CrnoBapu,KOpTexu 61 2105 3 Konrect
v 1 ~
U (aitbl HrtoroBslii KOHTECT IO
Python
Tect
Knaccel,00beKThI N
5 U COBLIKA 6|12 1 3 |HTOoroBsIii KOHTECT IO
Python
Tect
5 [TepeGopHbie 6l 21 1 3 Konrect
aITrOpUTMBI HToroBslii KOHTECT IO
Python
Tect
7 Paznen 7. I'pacdoBbie 6l 21 1 3 Konrect
aIrOpUTMBI HToroBslii KOHTECT IO
Python
ANTOpUTMUYECKUE 3a]]a41 Konrect
8 p 6|12 1 3 |TOroBsIif KOHTECT 1O
Python
NunuBuayansHOE
BBenenue B mpeaMer. 3aganue Nel
9 [Tonyuenue nqaHHBIX 6l 21 1 3 NunuBunyansHoe
W3 pa3InYHbIX 3amanue Ne2
HMCTOYHUKOB HroroBoe 3aiganue no
00paboTKe JaHHBIX
O6paboTKaIaHHBIX C 1 NunuBunyanbHOe
10 6| 2 4
3aganue No3
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pandas
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CpencrtBa BU3yanu3auuu
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CpenctBa nis
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3aounas popma 00ydeHHS
Ne Tembl (pa3aeibl) Buabl y4eOHbIX 3aHATHH, DopMBbI TEKYyLIET0
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Tect
KoncranTsl,
N Konrecr
1 |mepemenHsle, ycnoBHbi | 6 | 0,5 6 .
OLEPATO HTOroBbIii KOHTECT IO
patop Python
Tect
2 I'moGasbHbIE TEpEMEHHBIE 6 6 Konrecr
u tukia While U TOroBbIil KOHTECT 110
Python
Tect
3 CTpokH, CHUCKUM LUK 6| 05 6 Konrect
for ’ WTOroBsIif KOHTECT MO
Python
Tect
4 CroBapu,KOpTEXKU 61 05 3 KonTect
1 (aitb ’ WTOroBelif KOHTECT MO
Python
Tect
Krnaccel,00beKThI .
5 o COBUIKH 6 5 |WToroBbIif KOHTECT MO
Python
Tect
5 [TepeGopHbie 61 05 3 Konrect
aIrOpUTMBI ’ HToroBslii KOHTECT IO
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Tect

7 I'padoBrie 6 1 6 Konrect
AITOPUTMBI HTOroBbIii KOHTECT IO
Python
AJITOpPUTMUYECKUE 3a]]a41 Komrecr .
8 6| 05 3 |ATOroBuIi KOHTECT 110
Python
NupuBuayanbHOE
BBenenue B ipeaMer. 3aganue Nel
9 [TonydyeHue naHHBIX 6 1 5 NunuBuayansHoe
U3 pa3JIUYHbIX 3amanne No2
HCTOYHHUKOB HTtorosoe 3agaHue 1o
00paboTKe JaHHBIX
10 O06paboTkalaHHBIX C 61 05 7 WnpuBuayansHOE
HCII0JIb30BaHUEM ’ 3aganue No3
OuOIMOTEK NUMPY 1
pandas
NupuBuyansHOE

CpenctBa BU3yanu3aluuu

11 |mannbix BPython 6| 05 g [FAAAHHC Ned
Hrorosoe 3amanue mo
00paboTKe JaHHBIX

Cpenctsa aiis

1 |mpoBenenms 61 05 5 Hrorosoe 3amanue 1o
BOCIPOHM3BOIUMBIX ' 00paboTKe JaHHBIX
HCCIIeJOBaHUH
Bcero 3a cemectp 4 2 62 |3auer

Coneprkanue pa3iesIoB TUCIUILIUHBIL:

Pa3nen 1. KoHcTaHThl, IepeMeHHbIE, YCJIOBHBII onepaTop

1.0. TIporpammsl Ha si3b1ke Python u cpena paspadborku PyCharm
1.1. PaGoTa c 11eTOYUCIEHHBIMH U BEIIECTBEHHBIMU KOHCTAHTAMU
1.2. BeraucneHus ¢ UCIOIb30BaHUEM TTIEPEMEHHBIX

1.3. Ucnonb3oBanue GpyHKIUH

1.4. Eme 60mb11e QyHKIIUNA: TPOrpaMMHBIE MOAYITH

1.5. Jlornyeckuii TUIT TaHHBIX U YCIOBHBIN OnepaTop

1.6. CTpOKOBBIN THIT JTAHHBIX

1.7. VicnpaBiieHre CHHTAaKCUYECKUX OITHOOK B MPOrpaMMax
Pazoen npenooaemcs 6 pamkax ounaun-kypca «Ilpoepammuposanue na szvike Python ons
HAYUHAIOWUX»

Paznen 2. I'no6anbHble mepeMenHble U Uk While

2.1. O6paboTKa UCKITIOUEHHI

2.2. O6nacTy BUAUMOCTH: JIOKAJIbHBIC U TI00ATbHEIE TEPEMEHHbIE
2.3. [Ipumep: penieHne KBaIpaTHOTO YPaBHEHHS

2.4. uki while

2.5. Pemenye TMIIOBBIX 33144 ¢ ITOMOIIBIO nukina While

2.6. Anamus nukios While

Pazoen npenooaemcs 6 pamkax ounaun-kypca «Ilpoepammuposanue na szvike Python ons
HAYUHAIOWUX»

Paznen 3. CTpoku, ciucku 1 muka for

3.1. ®dyHK1MA U151 paOOTHI CO CTPOKOBBIMH 3HAYEHUSIMU

3.2. OcHOBBI pabOTHI CO CIUCKaMH
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3.3. OcHOBHBIE GyHKINHU A7 pabOTHI CO CITUCKAMHU

3.4. Pa3buenue cTpok 1 00beUHEHNE DJIIEMEHTOB CITHUCKA B CTPOKY
3.5. Huxku for

3.6. Ommbku pu paboTe Co CTPOKAMHU, CHUCKAMU M IIUKJIAMHU
Paszoen npenooaemcs 6 pamkax ounatin-xkypca «llpoepammuposanue na azvike Python ons
HAYUHATOWUXY

Pa3nea 4. CiioBapu, kopTe:ku M (aiijibl

4.1. Pabora ¢ ¢aiinamu

4.2. Koprexu

4.3. CroBapu

4.4. MHoOxecTBa

4.5. OcoOble cuTyanuu npu padboTe co CI0BapsIMU U MHOKECTBAMU



Paszoen npenooaemcs 6 pamkax ounatin-xkypca «llpoepammuposanue na azvike Python ons
HAYUHAIOWUXY

Pazgen 5. Kinaccbl, 00bEKTBI H CCHIIKH

5.1. Monens nanubix Python: 00beKThI U CCBUIKH

5.2. OOBEKTHI U CCHUIKH B TPOIrPAMMHOM KOJIe

5.3. Knaccer

5.4. CrrerinaabHble METOIBI KIIACCOB

5.5. Ureparopsr

Pasoen npenooaemcs 6 pamkax ounatin-xkypca «llpoepammuposanue na azvike Python ons
HAYUHATOWUXY

Pa3neu 6. [lepeGopHbIe aITOPUTMBI

6.1. BBenenue B mepeOOpHBIE AITOPUTMBI

6.2. XapakTepucTHKa CITUCKA, MHOYKECTBA U CIIOBAPSI

6.3. [lepebop kopTexei

6.4. Ilepebop xoprexeit B Python

6.5. IlepeGop mepecTaHOBOK

6.6. [Tepebop nepecranoBok B Python

6.7. IlepeGop coueTanuit

6.8. ITepebop coueranuii B Python

6.9. KomOnHaTOPHBI MTOUCK

Pa3zoen npenooaemcs 6 pamkax ounaiin-xypca «llpoepammuposanue na asvixe Python ons
HAYUHATOWUXY

Pasnen 7. 'padgoBble aIrOpuTMBI

7.1. BBenenue B Teopuio rpados

7.2. Kak 3anatb rpad B koze Ha Python

7.3. Ctek u ouepenpb

7.4. Anroputmsl a5 00xoa rpadoB B INIyOUHY U B IIUPUHY

7.5. Peanuzarust 00xozaa rpadoB B IiyOuHY U B mupuHy Ha Python

7.6. Packpacka rpagoB

7.7. Peanu3anyst anroputMa packpacku rpada xa Python

7.8. Pabora ¢ nepeBbsimu Ha Python

Paszoen npenooaemces 6 pamkax onnaiin-xkypca «llpoepammuposarnue na szvike Python ons
HAYUHAIOWUX )

Paznen 8. AnropurmMudeckue 3aaquu

8.1. Pexypcus

8.2. OmunboYHbIe CUTYAIMH B PEKYPCUBHBIX (PYHKIUAX

8.3. Anroput™mel "Paznenstii u BmacTByit"

8.4. Peanuzarus anroputMoB "Pa3zensii u BaactByit" Ha Python

8.5. /lunamudeckoe mporpaMMHpOBaHUE

Pazoen npenooaemcs 6 pamkax ounaun-kypca «Ilpoepammuposanue na szvike Python ons
HAYUHAIOWUXY

Pa3nen 9. BBenenne B npeamet. [lojryuyenne JaHHBIX U3 PA3JIMYHBIX HCTOYHUKOB

9.1 BBejieHHE B HAYKH O JTAHHBIX

9.2 Pabota ¢ ¢aitnamu Kak ¢ MICTOYHUKAMHU JaHHBIX

9.3 Pabora ¢ HCTOYHNKAMU JaHHBLIX B BEO

Pa3zoen npenooaemcs 6 pamxax onnaiin-xypca « Obpabomka oaunwix Ha ssvike Python ons
HAYUHAIOWUXY

Paznen 10. O6pa6oTKa JaHHBIX ¢ HCIOJIb30BaAaHHEM OMOJIMOTEK NUMPY 1 pandas

10.1 bubmuotexa numpy. Beenenue

10.2 Cozmanue NUMPY-MacCHBOB

10.3 MupexcupoBanue NUMPY-MacCHBOB

10.4 TIpoBenenune BEIUUCICHUN ¢ NUMPY-MacCUBaMH



10.5 Beenenue B 6ubanoTeky pandas

10.6 Kitacc Series B 6ubnuoreke pandas

10.7 Co3nanue o0bekToB Kitacca DataFrame B pandas

10.8 UnnexcupoBanue pandas-o0beKToB

10.9 TIpoBencHue BeIYKMCACHHI B OnOIHOTEKE pandas

Pa3zoen npenooaemcs 6 pamxax ounain-kypca « Obpabomra danHwvlx Ha sa3vike Python ons
HAYUHAIOWUXY

Paznen 11. CpencrBa Bu3yaju3anuu JaHHbIX B Python

11.1 Beenenue B 6ubamorexy matplotlib

11.2 Ctuim rpaduxos B matplotlib

11.3 Hacrpoiika otrobpaskenus oceit B matplotlib

11.4 Pabora ¢ noarpaduxamu B matplotlib

11.5 Pa6ora ¢ anHoTanusmu rpadukos B matplotlib

Pa3zoen npenooaemcs 6 pamxax ounain-kypca « Obpabomra dannwvlx Ha s3vike Python ons
HAUUHAIOWUXY

Pa3nen 12. CpencrBa ajisl NpoBeieHNsI BOCIIPOU3BOIMMBIX HCCJIeI0BAHUIM

12.1 Metoaosiorusi BOCIIPOU3BOIUMBIX HCCEAOBAHUI

12.2 Vcnonp3oBanre HAOOPOB OTKPBITHIX TaHHBIX

12.3 Ucnons3oBanue cpeacts Jupyter Notebook

12.4 Ucnons3oBanue cpeacts Google Colab

12.5 Ucnonw3oBanue cpeacts Anaconda Cloud

Pa3zoen npenooaemcs 6 pamkax ounaiin-xypca « Obpabomxa 0anuwix Ha s3vike Python ons
HAYUHATOWUXY

5. O6pa3oBaTe/ibHbIE TEXHOJIOTHH, MCIOJIb3YyeMble MPU OCYLeCTBIEHUH 00Pa30BaATEILHOIO
npounecca no JMCUUIINHE

BBoaHasi JekuMsi — JacT NEpBOE LEJIOCTHOE IMPEACTABICHUE O JUCLMUIUIMHE U
OPUEHTHUPYET CTYJE€HTa B CUCTEME W3Y4YEHUsS NAaHHOW MUCHUTUIMHBL. CTYIEHTHI 3HAKOMSTCS C
Ha3HAYeHUEM M 3aJladaMH Kypca, €ro pojbl0 U MECTOM B CHCTeME YUeOHBIX JUCHUHUIUINH U B
CHUCTEME TOATOTOBKM B IiesioM. JlaeTcsi kpaTkuii 0030p Kypca, UCTOpUS Pa3BUTHS HAyKU U
MIPAKTUKH, TOCTHXKEHUS B 9TOU cdepe, MMeHa U3BECTHBIX YUEHBIX, U3JIaraloTcs MepCrleKTHBHBIC
HamnpaBJI€HUd HUcclienoBaHuid. Ha 3ToOMl  JIeKUMM  BBICKA3BIBAIOTCA  METOJWYECKHE U
OpraHM3alOHHBIE OCOOEHHOCTH PabOThl B paMKax JaHHON AMCUMIUIMHBI, a TaKXe Jaercs
aHaJIN3 PEKOMEHyeMON yueOHO-METOIMUECKOU JTUTEPATYPHI.

AkafeMuyecKas JeKuus (WIH JIEKIHs 00IIEeTo Kypca) — MOCieI0BaTeIbHOE U3TI0KEHUE
Marepuaia, OCYIIECTBIAEMOE MPEUMYIIECTBEHHO B BHJIE MOHOJOra MpPenoaaBaTess.
TpeboBanust K akaJeMHUYEeCKOW IEKIIMU: COBPEMEHHBIH HAy4YHBI YpPOBEHb M HACHIIICHHAS
MH(POPMATUBHOCTh, yOEIUTENbHAs apryMEHTAIlMs, JOCTyMHas W TIOHSATHAs peYb, YeTKas
CTPYKTypa W JIOTHKa, HAJIMYUE SPKUX MPUMEPOB, HAYUHBIX JOKA3aTEIbCTB, OOOCHOBAHHIA,
(hakToB.

6. IlepeyeHb 3JIEKTPOHHBIX PecypcoB M HH(OPMALUHOHHBIX TEXHOJOIHMH, MCHOJIb3yeMbIX
NMpH OCYIIECTBJIEHHH O00Pa30BaTEJILHOTO Mpolecca Mo JHCHUIIMHE, BKJIWYas NepeyeHb
JIMIEH3MOHHOT0 MPOrPaMMHOI0 ofecrnieyeHUusl 1 UH(GOPMALMOHHBIX CHPABOYHBIX CHCTEM
(mpu HE0OXO0AMMOCTH)

B npouecce ocymiecTBieHns o0pa3oBaTebHOTO MPOLIEcca UCTOIb3YIOTCS:

- cpena nmporpammuposanus Python 3;

- cB0OOIHO pacnpocTpansiemas obomouka IDE PyCharm Community Edition wu PyScripter;

- JUI IoucKa y4eOHoU nutepaTypsl oubimoreku Spl'Y — ABTomMaTu3npoBaHHas OnbnuoreyHas
undopmarmonnas cucrema "BYKU-NEXT" (ABUC "byku-Next");

- MaTepHUallbl OHJIANH KypCOB

«IIporpamMmmupoBanue Ha si3pike Python [yt HaunHAIOMNX», Pa3MEIEHHOTO IO CChUIKE:
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https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+PrgPytUn002x+2020/course/
«O06paboTka gaHHBIX Ha sA3bIKe Python /it HAaUMHAOIIMXY, pa3MEMIEHHOTO 10 CChUIKE:
https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+DataPytUn001x+2020/course/

7. IlepeyeHb OCHOBHOI ¥ IONOJTHUTEIbHON YUeOHOM JTUTEPATYPhl, peCypcoB
HH(OPMALTMOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTn « AHTepHET», HEOOXOAUMBIX /ISl
OCBOEHHS TUCIHUTLIUHBI
a) OCHOBHAS:
1. Joycon M. IIporpammupyem na Python. CII6.: [Tutep, 2015. — 416 c.
2. Kayr /1. . UckyccTBo mporpammupoBanusi. Tom 3. CopTupoBKa U IMOUCK.
Bunbesamc, 2012. — 824 c.
3. Kayt J1. O. UckyccrBo nporpammupoBanusi. Tom 2. [TonyducieHHbIE aITOPUTMEI.
Bunbeamc, 2011. — 832 c.
4. Kunyt /1. 9. UckyccrBo nporpammupoBanus. Tom 1. OcHOBHBIE aITrOpUTMBI.
Bunesamc, 2015 . — 720c.
S. Kunyt . . UckyccTtBo nporpammupoBanus. Tom 4A. KomOuHatopHbie
anroput™Mbl. Bunbsmc, 2015 . — 960 c.
6. I'opaees A.B., MomuanoB A.FO. CuctemHoe nporpaMMHOe o0ecriedeHre: yaeOHUK
1utst By30B. - CII6.: ITutep, 2001.-736¢.
7. P. 1. KabakoB «R B neiicTBiM. AHaIM3 U BU3yaln3alns JaHHBIX Ha s3bIke R» //
JMK Ilpecc, 2014. 580 c.
8. C. Mactunxkui, B. Illutukos «CTaTUCTHUECKUIA aHAINU3 U BU3YAIU3AIIHS TAHHBIX C
nomoibio R» // JIMK Tlpecc, 2015. 496 c.

0) OTIOJTHUTEIbHAS
1. Cammepduisa M. Python na npaktuke. JIMK Ilpecc, 2014. — 338 c.
2. Jlyr M. Python: kapmanHbIii cripaBounuk. Bunbsmc, 2015. — 320 c.

B) pecypchl cetu «MHTEepHET»

1. DnexrponHas 6ubnuoreka yueOHbIX MaTepuaioB Spl'yY
(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php).

2.1Nudopmannonnas cucrema "ExnHoe 0kHO JOCTYyMa K 00pa3oBaTeIbHBIM pecypcam”
(http://www.edu.ru (pa3nen YueOHO-MeTOAMUecKast OMOIMOTEKA) HITH IO MTPSIMOM CChLTKE
http://window.edu.ru/library).

3. DneKTpoHHO-0NONMMOTeUHast cucTeMa «Y HUBEpPCUTETCKast OnbimoTeka online»
(www.biblioclub.ru ).

4. Timus Online Judge. ApxuB 3aa4 ¢ mpoBepsitoLei cucteMoi (acm.timus.ru).

5. Slunexc.KonTecT. ApXuB 3a1a4 ¢ mpoBepstolIei cucremoii (contest.yandex.ru).

8. MarepuajbHO-TexHHYecKas 0a3a, HE00X0AUMAas U1 OCYLIECTBJICHUS 00pa30BaTeIbHOIO
npouecca no AMCHUILINHE

MarepuanbHO-TeXHHUECKas 0a3za, He0OOXOaUMas ISl OCYIIECTBICHUs 00pa30BaTEILHOTO
Iporecca 1o AUCUUIIIIMHE BKIIOYAET B CBOM COCTAB CIIELUAIbHBIE TTIOMELICHMS:
-IIOMEIIEHUS ISl CAMOCTOSITENIbHON paboThI;
-IIOMELICHHUsT JJIS XpaHEHHs M NPOQHIAKTHYECKOTO OOCITY)KMBAaHUS TEXHUYECKHX CPEICTB
o0OyueHusl.

CreunanbHble TOMEUICHUS] YKOMIUIEKTOBAHBI CPEJCTBAMHM OOYYEHHS, CIY>KAIlUMH [T
npecTaBieHus yueOHoi nHpopmanuu 60abIION ayAUTOPHH.

[Tomemienust Ay caMOCTOSITENBHON pabOThl OOYYarOIIMXCS OCHAILEHbl KOMITbIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOYeHHS K cetu «MHTepHeT» M obecrneyeHueM A0CTyna B
JIEKTPOHHYIO0 HHPOPMALIMOHHO-00pa30BaTENbHYIO CPEly OpraHU3aliy, a TAKXKe MaTepuaiam
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http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php)
http://www.edu.ru/
http://window.edu.ru/library)
http://www.biblioclub.ru/

OHJIAMH KypCOB, pa3MeUIEHHBIX Ha 00pa3oBaTesbHOM oHNaiH ruiomaake Apl'Y um. IL.T.
Hemuaosa (DemidOnline).

ABTOD(BI) :
3aB. kadeapoii s .
MH(POPMAITMOHHBIX U CETEBBIX TEXHOJIOTHM, K.(.-M.H. E?:%z-f-a_ﬂ’_ _J1.YO. Yanbrii
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IIpunosxkenne Nel k paGoueii nporpaMme JMCIHHIIIHHBI
«IIporpammupoBanue Ha s3bike Python»

DoHJ OLIEHOYHBIX Cpeacrs
AJISL IIPOBEACHUS TEKYIIEI0 KOHTPOJIA YCII€EBAEMOCTH
H l'lpOMe)KYTO‘IHOﬁ aTTeCTalui CTYACHTOB 110 TUCHUIIJINHE

O1eHOYHBIC CPEICTBA ISl TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH OITyOJIMKOBaHBI B pa3MEIICHHBIX
B DemidOnline xypcax:

[IporpammupoBanue Ha si3bike Python s HaunHaromux (pasmaenst 1-8)
[ ]

O0paboTka qaHHBIX Ha s3bike Python s HaunHaromumx (pasaenst 9-12)
O1eHOYHBIE CPEICTBA BKIFOYAIOT TECTHI, KOHTECTHI U MHIUBUIyalbHBIC 3a/1aHUSI.

Onucanne npoucaypsbl BbICTABJICHUS OICHKHA

3aueT Mo AUCLUHUIIIIMHE BHICTABIISIETCS 110 UTOraM OCBOEHUS OHJIAH KYypCOB:
«IIporpamMmupoBanue Ha si3bike Python s HaunHarOIMX»;
«O0paboTka TaHHBIX Ha sA3bIKe PYthon /st HaYMHAOIINX Y.

HpI/I YCJI0BUM  YCIICHIHOI'O OCBOCHHUA OAHHBIX OHJIAMH KypCOB C IOJYYCHUCM
CepTI/I(bI/IKaTa BBICTABJISICTCA OLICHKA <«3a4YTCHO.
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