Mporpamma aucumnnuHbl "Python n ero 6ubnnotekun”; 01.04.02 "MpuknagHas MatemMatka u nHopmatmka”.

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

WHCTUTYT BbIYMCANTENBHOW MaTeMaTnk U MHOPMALIMOHHbIX TEXHONOMIA

DE
wW CEL e
+ ﬁ:f

nognucaHo 3ﬂeKTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma ANCLUUNMNNNHDbI
Python un ero 6ubnuoteku

HanpasneHnve nogrotosku: 01.04.02 - MNpuknagHaa matematuka n nHdopMaTtuka

Mpodpmnb noarotoskn: MaremaTtnyeckme MeToibl U UHOPMALIMOHHbIE TEXHONOIUWN B 9KOHOMUKE 1 donHaHCcax
Keanugukauns BbinyCKHMKA: Marnucrp

dopma o0byyeHuns: o4yHoe

S3blk 06y4eHUs: pycCKul

"on Havana oby4yeHns no obpasoBaTenbHON Nporpamme: 2021

- DAEKTPOHHEBH
Il YHHBEPCH T
AR £ OFMALMOHHO AHATVTAMECHAR CHICTEMA Ky



Mporpamma aucumnnuHbl "Python n ero 6ubnnotekun”; 01.04.02 "MpuknagHas MatemMatka u nHopmatmka”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpammy oucumnnuHel paspaboTan(a)(u): ooueHT, K.H. AbaynnmH A.N. (kadbenpa aHannaa gaHHbIX U UCCneaoBaHus
onepauwuii, otaeneHme oyHaaMeHTanbHON MHGOPMATUKN U MHCPOPMaUMOHHBIX TexHonoruit), AdIAbdullin@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MnK-3 CnocobeH npenofaeath no nporpamMmMamM bakanaspuarta 1 4OMONHWUTESNbHbIM

NpPOgeCcCHOoHanbHbIM NPOrpaMMaM, OPUEHTUPOBAHHBLIM HA COOTBETCTBYIOLLMIA
YpOBEHb KBanudukaumm

MK-4 CnocobeH CTpouUTb KOTIMYECTBEHHbIE MOAENWN, aHANN3NPOBATb OaHHbIE,
060CHOBbIBATb M BbIBMpaTh pelweHns B 3a1a4ax SKOHOMUKN 1 ynpaBneHns

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):

JonxeH 3HaTb:

JonxeH 3HaTb:

- CMHTAKCWC 1 yNpaBnsiolme KOHCTPYKUMM S3bika Python;

- OCHOBHbIEe CTaHOapTHble Moaynu u 6ubnuotekn B Python.

- 0COBEHHOCTN pa3paboTku NPUKNaLHbIX NPOrpamMm Ha s3bike Python;
- cneynanm3npoBaHHblie MOOYNN U NPUNOXKEHUA;

- NPVHUMNbI pa3paboTky COBCTBEHHBIX MoLynen n 6ubnmoTex.

JonxeH ymeTb:

JlonxeH ymeTb:

- paspabaTtbiBaTbh NPUKNaLHbIE NPOrpamMmMbl Ha S3blke NPorpaMMupoBaHns Python;

- MCMONb30BaTb Kak CTaHAAPTHBIE, TakK 1 LONONHUTENbHbIE MOAYNN, PACIUMPEHUS U NAKEThI;
- co3pnaBaTb COOCTBEHHbIE MOLYNN U UMMOPTUPOBATb UX;

- co3naBaTb CODCTBEHHbIE NPUNOXEHNS 1 BUBNNOTEKN.

JHonxeH Bnagetb:

JonxeH Bnanetb:

- HaBblkamMu PaspPaboTKM NPUNOXEHUI C BHEWHUMMN NCTOYHMKAMU LAHHbIX (TEKCTOBBIMU oainamm, xml-cpainamu,
csv-thainamu, 6asamm gaHHbix SQL, NoSQL);

- NpakTn4eCKNMn HaBblkaMn NCNONb30BaAHUA Ha60pa 6ubnunoTek A3blka PythOﬂ ONA pa3ninyHbiX NpuknagHblX 3a0a4y B
obnacti aHanusa OaHHbIX, HAaY4HbIX N UHXEHEPHbIX PAC4eTOB.;

- HaBblkamMu paspaboTkn NPUNOXEHUI 1 COBCTBEHHbIX B1BNMoTeK Ha s3bike Python.

JonxeH OEeMOHCTpMpOBaATb CNOCOBHOCTb M FOTOBHOCTb:

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:!
- MPUMEHSTb MOJyYeHHble 3HAHUS B CBOEN OanbHeilen NpodeccMoHanbHON 0esTenbHOCTH.

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMNoOIM BO

LaHHaa oucumnnuHa (Mogynb) BKAtoYeHa B padgen "B1.B.02 ducuunanHbl (Mogynm)" 0CHOBHOWM NpodpecCcnoHanbHOM
obpasoBatenbHoi nporpammel 01.04.02 "MpuknagHas matematuka n uHgopmatuka (MatemaTtndeckme Metonpl v
VHJOOPMALMOHHBIE TEXHONOMMN B 9KOHOMUKE M rHAHCax)" u OTHOCUTCS K BapuaTtUBHOMN YacTu.

OcBauBaetcs Ha 1 Kypce B 1 cemecTpe.

3. 06beM gucuMnnHbl (MOAYNS) B 3a4€THbIX e AUHMLLAX C yKa3aHUeM KONMYEeCTBa YacoB, BblOeNeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyalowmxcs ¢ npenogasarenem (Mo BuAam yyebHbIX 3aHSATUI) U HA CAMOCTOSITENIbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKoCTb AUCLMMVHBI COCTaBNseT 3 3a4eTHbIX(ble) eanHu(bl) Ha 108 yaca(oB).

KoHTakTHasi paboTa - 56 yaca(oB), B TOM 4yncne nekuun - 28 yaca(oB), npakTuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 28 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTositenbHas paboTa - 16 4aca(os).
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KoHTponb (3a4éT / ak3aMeH) - 36 yaca(oB).
dopma NPOMEXYTOHHOrO KOHTPONS ANCLUUMUHBIL: 3K3aMeH B 1 cemecTpe.

4. CopepxaHue AuCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3nenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUOOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTu4yeckuil nnaH KOHTaKTHON U caMOCTOATeNbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Bupbl u yacbl KOHTaKTHOM paboThbl, Camo-
MX TPYA0EeMKOCTb (B Yacax) cToN-
N Paspenbl gucumnnuHbl / Ce- [Nekuun,Jlekumnn| MpakTu- MpakTu-la6opa-la6opa- Tenb-
monyns MEeCTp| Bcero | B 3an. | 4yeckue |4yeckue [TopHble|TOpHble| Has
copme [3aHATMA,| B an. |paboTbl,| B an. pa-
Bcero |cpopme| Bcero |cpopme| 6oTa
Tema 1. BegeHue B 53blk
1. |nporpammmpoBaHus Python. (npooBuHyTbI 1 8 0 0 0 8 0 2
YPOBEHD)
Tema 2. O6BEKTHO-OPMEHTUPOBAHHOE
2. |nporpammuposaHue B Python 1 6 0 0 0 6 0 2
3. |Tema 3. HayuHbin Python 1 6 0 0 0 6 0 2
Tema 4. Pabota c 6a3amu naHHbIx SQL /
SN 0SQL 1 2 0 0 0 2 0 2
Tema 5. N3BneyeHve naHHbIX C web-cTpaHuL,
515 Python 1 2 0 0 0 2 0 2
Tema 6. 3HaKOMCTBO C web-chpeliMBOpPKOM
6. Django 1 2 0 0 0 2 0 2
Tema 7. MHOronoTo4Hoe 1 acnHXpPOHHOE
£ nporpamMmmpoBaHve 1 2 0 0 0 2 0 4
NToro 28 0 0 0 28 0 16

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)

Tema 1. BBeneHue B s13bIK nporpammupoBsaHusi Python. (npoaBuHYTbIN YpOBEHb)
Komnunupyemble n nHTepnpeTupyeMble a3blku NporpaMmMnupoBaHns. lNMpumepsl 1 cpaBHEHUSI.
O6wwe ceeneHns o a3bike Python n 0cobeHHOCTU ero cTUns NPorpamMMUpPoBaHns
MNepeMeHHble, 3Ha4YeHns 1 nx Tunbl. MNprcsareaHne 3HadeHns. Beon 3HaveHun ¢ knasmaTypbl.
NHTepakTusHbIn pexum Python. Ipython.

KpaTkoe nanoxeHnue ctaHoapTos ogoopmneHms koga Ha Python ( PEPS ).

CuvHTakeune v ynpasnsiowme KOHCTpyKLuun a3bika Python.

Tunbl n CTPYKTYpPbI faHHbIX Python

OCHOBHbIE anropMTMUYECKNE KOHCTPYKLIMN.

YcnoBHblii onepatop. MHOXeCTBEHHOE BETB/IeHWE. YCNOBUS paBeHCTBa/HEPABEHCTBRA.
Limknbl 1 cyeTymkm.

Cnuckun, KOpTeXu 1 cnoeapu.

Onepatopbl 0bLure 4N BCEX TUMOB NOCNEA0BATENbHOCTEN.

CneumanbHble onepaTtopbl 1 goyHKUMK st paboTbl CO cnuckamm.

Pa6ota co cnosapsimu. MeTonbl croeapeii.

BnoxeHHble cnmcku.

Tvnbl n CTPYKTYpPbI AaHHbIX Python

Yuncna, CTPOKM, CAUCKU, KOPTEXM, MHOXECTBA, ClioBapMu.

CneumanbHble onepatopbl 1 yHKUMK ons paboTtbl co cnuckamu. Cpesbl.
Wcnonb3oBaHre CnnMckoB B kKa4ecTBe CTEKOB. Vicnonb3oBaHme CMCKOB B KaYecTBe odepeneit. FeHepatopbl CNCKOB.
KopTexu n nocnenoBatenbHOCTH.

CpasHeHune nocnenoBartenbHOCTER U Apyrmx TUMOB.

Pabota co cnosapsmu. MeToapl cnosapei.

CnydanHble yncna. random, randrange, choice.

DyHKUMM 06paboTky CTPOK. join, replace, split.
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Moaynb copy - MOBEPXHOCTHOE 1 rnybokoe KonuposaHne 06bekToB. Moaynb collections - cneunannanpoBaHHbIe TUMbI
JaHHbIX, H2 OCHOBE CnoBapem, KOpTeXel, MHOXECTB, CMICKOB.

®yHKuuK B python. dyHKUMOHANbLHOE NporpaMMmmpoBaHne. bant koa.

OnpepeneHne doyHKUMIA. [NapameTpbl U aprymeHTbl. Boidosbl chyHkumiA. Onepartop Bo3spara return.

®DyHKUMOHaNbHOE NPOrpPaMMUpPOBaHNE.

Baint koa. Cpython.

Lekopatopbl 1 mogynb functools. UTepatopsbl, reHepatopbl 1 Mogysb itertools.

Moaynb functools - c6OpHUK dpyHKLNI BEICOKOTO YPOBHS: B3aMMOLEACTBYIOWMX C APYTMMU GOYHKLIMSIMUA NN
BO3BpaLlalowme apyrue gyHKUNMN.

Wcnonb3osaHue nsamboa-gpyHkumin. dyHkumm map, filter, reduce.

Moandurkaumsa yHKUNA C NOMOLLbIO AeKopaTopoB..

Wtepatopsl. NpoTtokon ntepatopos: __next_ , _ iter  n__ getitem__. Utepatopbl n umkn for Mogyns itertools.
Vcnonb3oBaHue reHepatopos (yield). ConporpamMmbl.

®daiinbl 1 BBOL/BbIBOA. Monynu u naketsl B Python. Cuctema nmnopta

daiinsl 1 goainosble 06bekTbl. MeToabl paboTsl ¢ painamu. Moaynb io.

Pab6ota ¢ cainamu. OTKpbITUE, YTEHUE, 3aNUCh (MHCTPYKLUS open, close)

Pabota ¢ TekcToBbIMM chaiinamu, xml n csv - chaitnamm.

OcHoBHble cTaHOapTHbIe Moaynn 1 naketsbl B Python.

Onepatopbl import 1 from ... import. OTHocUTENbHbIR 1 aBCONOTHBIA MMMOPT. __init_ -dpacag.
NmnopTtupoeaHme monyneit. Maket importlib. CosaaHne cobCTBEHHbBIX MOLYNEN 1 UX UMNOPTUPOBAHNE.
CranpapTHas 6ubnunoteka moaynein Python.

CneunannsnpoBaHHble MOYNN U MPUNIOXEHUS.

BaanmopgeicTeue ¢ dpannoson cuctemon. Moaynb os v pathlib.

Tema 2. O6BEKTHO-OpUEHTMPOBaHHOE NporpaMmmmupoBaHue B Python

OO B Python. Knaccel, 06bekThl 1 3k3eMnaspsl knaccos. HacnenosaHue. Leckpuntopsl. [ekopatopbl KNaccos.

O6bekTHo-opueHTUpoBaHHoe nporpammuposaHue. Knaccol n 06bekTol Python. Onpegenenne knacca. O6bekThbl,
aK3eMnnsipbl 1 MeTombl. ATpubyThl, CBSI3aHHbIE U HECBSI3aHHble MeToabl, _ dict_ ,  slots_ . CtaTnyeckune Metonbl 1
meToapl knacca. Metonbl 1 3HadeHve self. MNeperpyska onepatopos. Meton __init_ . ObpalleHus k atpubytam -
cneumanbHbll MeToL _ getattr .

CaolictBa, nekopartop @property. HacnenosaHue, neperpy3ka METOLOB U (DYHKLUNS SUpPET.
JlekopaTopbl knaccos.

Marunyeckue meToabl.

Metaknaccbl. Mogynb ABC.

VckntoyeHns n meHepxepbl KOHTeKCTa. MoaynbHOe TECTUPOBAHNE.

WNckntoveHus, obpaboTka NCKIOYEHWIA, BbI3OB UCKNIOHYEHNI (try-except-finally, raise exception)
Y1BepxoeHus (assert).

MeHenxep koHTekcTa with.

TecTuposaHue B UHTepripeTaTope v aokTecTbl (doctest)..

Moaynb unittest.

Maket py.test

TecTnposaHue cBONCTB 1 naket hypothesis

Tewma 3. HayuHbin Python

Hay4Hbin Python: numpy, scipy, matplotlib.

OcHosbl NumPy: MaccuBbl 1 BEKTOPHbIE BbIYUCIEHUS.

MaTtpuyHbie 1 MOKOMMOHEHTHbIE onepauun. basosbie onepaumu Han maccusamu. random. JlnHeiHas anrebpa B Numpy
- mogyneb linalg. Ctatnctnyeckas obpabotka naHHbIx B Numpy.

HayuHble BblYMCNIEHUS B SCIpY: ONTMMU3ALUNS, YNCTEHHOE OMPdepeHLMpoBaHme U nHTerpuposaHme. CUMBONbHbIE
BbIYUCNIEHUS.

NHCTpyMeHThl BU3yanuaauum fanHeix ans Python. BeeneHue B API 6ubnuotekun matplotlib.
Ananun3 gaHHbix ¢ Python. BeegeHue B pandas. VIHCTpyMeHTbl BU3yanuaauumn aaHHbix ons Python
AHanus faHHbIX ¢ Mcnonb3oBaHneM pandas u scikit-learn.

BeeneHve B cTpykTypbl faHHbIX pandas O6bekTol Dataframe n Series.

lMocTpoeHune rpacukos B pandas.

ArpernpoBsaHune gaHHbIX 1 FpynmnoBbie onepawlmu.

MHcTpyMeHTbl BU3yanu3auum gaHHbix onsg Python: seaborn, plotly.
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Tema 4. PaboTa c 6a3amu pgaHHbix SQL / NoSQL
Pabota c 6a3zamn gaHHbIXx SQL / NoSQL. ORM.

Bsanmopneiictue ¢ cmctemamm ynpasneHns 6asamm gaHHbeix B Python. Mogynu anst paboTbl ¢ pensiuvoHHbIMM
HepensiuMoHHbIMY H6a3amMmn LaHHbIX.

Moaynb sqlite3 nns pabotbl ¢ SQLite

Mogayne pymysqgl ans paéotel ¢ MySQL
Moaynb psycopg2 ans pabotbl ¢ PostrgeSQL
Pa6ota ¢ NoSQL - Redis n mongodb.

Object Relational Mapper: mogyns SQLAchemy.

Tema 5. U3BneyeHune paHHbIX ¢ web-cTpaHuy, B Python
WNaBneuyeHne, cbop 1 NOAroToBKA AaHHbIX B Python: na3eneyeHue paHHbIx ¢ web-cTpaHuL
Bubnunoteka requests ans pabotol ¢ HTTP n3 Python. M3BneveHune paHHbIx ¢ Be6-cTpaHuL (web-scraping).

PerynﬂpHue BblpaXeHunsa n Mmoaynb re. 3HaKOMCTBO C MHCTPYMEHTaMN nony4eHns n0aHHbIX CO CTOPOHHUX canTos.
Bubnnoteka Beautiful Soup.

Pa6ota ¢ API. Pabota co cTpykTypvpoBaHbiMu aaHHbIMU: JSON 1 XML. Pasbop XML ¢ nomouwbto Ixml.objectify. Moaynb
json.

Web-scraping onHammnyeckux cantos ¢ nomoubto Selenium.

Tema 6. 3HakoMcTBO ¢ web-cppenmeopkom Django

3HaKOMCTBO C apXuUTEKTYpoii web-gopeiimBopkos Ha Python. CosnaHue Beb-npunoxeHuids Ha Python npu nomolum
operimeopka Django.

CrpykTypa Django-npunoxeHus n pabota ¢ 6asamu fJaHHbIX Npy NoMowm MHCTpyMeHToB Django. PaboTa ¢ aaHHbIMK
nonb3oBartens, 3HaKOMCTBO C UHCTPYMEHTaMU ayTeHTudukaumm n astopuaaumm B Django.

Tema 7. MHOronoTo4yHoe U aCMHXpPOHHOE NporpaMMmMpoBaHue

MHOronoTo4HOE N aCMHXPOHHOE MPOrPaMMnpPOBaHNE.

Moaynu threading, queue n concurrent.futures. Vicnonb3oBaHne NOTOKOB Asi NapannenbHbIX BblYUCNeHWA Ha Python.
obanbHas 6nokmposka uHTepnpetatopa GIL. MapannenbHOCTb Y KOHKYPEHTHOCTb.

Moaynb multiprocessing.
ACUHXPOHHOE NporpaMmnpoBaHue: async/await.
Moaynb asyncio. Conporpammbl, 3a8a4u, UAK/bl CODbITUIA.

5. MNepeueHb yue6HO-MeTOAMYECKOro obecnevyeHns s CaMOCTOsITeNbHOWU paboTbl 06yyaloLLUXCS NO
AucuunnuHe (Moayso)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U NMPU METOLMYECKOM PyKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIUTOPHBIX 3aHATUSIX U HA BHeayaUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BKtOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAENbHbIX TEM (Pa3aenos) AUCUMUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTel. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0Byyatowmecst YnuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3aKpenneHne
3HaHW 1 O0TPaboTKy YMEHUIA U HABbIKOB, FOTOBSTCS K TEKYWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO Mo AUCLUNIUHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaoWMXCs PErNaMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMY PECYPCAMU, BKOYAS:

Mopsaok opraHM3aumn 1 ocyLecTBleHNs obpasoBaTenbHO AesaTenbHOCTY No o6pasoBaTefibHbIM NPorpaMMam BbICLIEro
obpaszoBaHus - nporpammam bakanaepuata, nporpamMmam crieuuanuteta, nporpammam MarucTpatypbl (yTBepXaeH
npvkazom MuHMCTEpPCTBa Hayku 1 Boicwero obpasoBaHus Poccuiickoin ®enepauum ot 6 anpenst 2021 rona Ne245)

Mucbmo MuHucTepcTBa obpasosaHus Poccuiickon depepaumm Ne14-55-9961H/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBeneHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOrO obpasoBaTtensHoro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka oeepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pPasoBaTeNbHOMO YYpEeX AeHNS
BbICLIEro NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkckoro) dpegepanbHoro yHmBepcuteTa

6. POHA, OLLEHOUYHbIX CPEACTB MO AUCLMUMNIMHE (MOAYIO)

DOHL OLIEHOYHbBIX CPEACTB MO AUCUMNAUHE (MOAYNIO) BKIOYAET OLEHOYHbIE MaTEPUanbl, HANPaBNEHHbIE HA MPOBEPKY
OCBOEHWS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/HOYAET OLEHOUHbIE
CpeLCTBa TEKYLWEro KOHTPOMS M OLEHOYHbIE CPELCTBA NMPOMEXYTOUHON aTTecTaunm.

B ¢hoHIe OLeHOYHbBIX CPEACTB COAEPXUTCS creayiolas MHpopMaums:

CrpaHnua 6 13 11.
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- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMbIM pedynbTataM 0By4eHus Mo AUCLUNINHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMNETEHLMIA;

- MEXaHU3M (POPMUPOBAHMS OLIEHKYM MO ANCUMMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHeHUs 1 NpoLeaypbl OLEHMBAHNS LN KaXA0ro OLEHOYHOro CPeacTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0r0o OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKioYas TpeboBaHus, NpeabsBisemMbie K 0eCTBUSM 00yHatowmxcs,
LEMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnmnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoonTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAMMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHMe oucumMnnnHbl (MOoYNs) NpeanonaraeT n3y4eHrne OCHOBHON 1 OONONHUTENBHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0By4aOWUMCS B OAHOM M3 ABYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 9N1EKTPOHHOM BUAE - 4epe3 3NEeKTPOHHbIe BUBMOTEYHbIE CUCTEMbI HA OCHOBaHUM 3aktoYeHHbIXx KDY norosopos ¢
npaBoobnagarensamu;

- B MeyaTHoM Buge - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTenbckum 6uneTam B COOTBETCTBMU C NMPaBuiamu nonb3oBaHus HayyHor 6ubnmoTekoi.

ONeKTPOHHble N30aHNA AOCTYMHbI AUCTAHLUMOHHO 13 Nio60oi TOUKM Npu BBEAEHNM 00yHaIoLWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNoMb30BaHMKU NeYaTHbIX M3aaHUn BBINOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MM U3 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOM nuTepaTypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepatypbl Ha Kaxaoro obyyaiolerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMON A/ OCBOEHUS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyeli nporpamMme AucLUMnanHbl. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnapnarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNN KOMMNNEKTOBAHNS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6XoaUMbIX AN
OCBOEHUS BUCLMUMNINHBI (MOOYIs)

Bubnunoteka ons Hay4HbIX U MHXEHEPHbIX PacYETOB - WWW.SCipy.org

Bubnunoteka ons obpaboTku 1 aHann3a AaHHbIX - hitps://pandas.pydata.org

LOuncTpnbyTrBbl M LOKYMEHTaUMs Ons si3blka nporpamMMuposaHust Python - www.python.org
OnnaiiH Python nHtepnpetarop - https://repl.it/languages/python3

OHnaitH yyebHuk n nHTepnpetaTop Python - https:/tutorialspoint.com/python3

Pabota ¢ MmaccrBamu AaHHbIX - WWW.NUMpPY.org

DpeliMBOpK Ans Beb-npunoxeHuii Ha s3oike Python - www.djangoproject.com

DpeiimBopK Ang paboTbl C pensuMoHHbIMM 6asamu faHHbIX B Python - hitps://www.sglalchemy.org/

9. MeToguyeckue ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

nekunn OCYI.LI,GCTBJ'IHSI y‘-le6HbIe OENCTBUSA Ha NEKLMOHHbIX 3aHATUSAX, CTyOeHTbl OONXHblI BHUMaTEeNIbHO
BOCMNpUHMMATb LencTeuns npenonaBartens, 3anoMMHaTb CKnanbliBalowmecs 06pa3b|, MbICNTNTb,
no6mBaTbCS NOHUMAHNS n3yyaemoro npenmeta, npuMeHeHus 3HaHWNN Ha npakTuke, npun peweHnmn
y'-|e6Ho-r1pocpeccv|0Haanb|x 3anad. CTy,D,eHTbI OOJTXHbl akkypaTHO BeCTu

KOHCNekT. B cnyyae HeoonoHMMaHUA Kakoit-nnbo yactu npeanmeta cnenyet 3anatb BONPOC B
yCTaHOBNEHHOM nopsake

npenogasatento. B npouecce pa6OTbI Ha nekuMn HeobxoaMMO TakK Xe BbINONMHATb B KOHCMEKTax
Moaenn ndydyaemoro npeanmeta (6J'IOK-CXeMbI n T.,D,.), KOTOpble UCNOoNb3yeT npenonasartesb.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopaTtopHble| Bo Bpems nabopaTtopHbix paboT CTyOeHTbl CAaloT CBOM NporpamMmel npenoaaeatento. o kaxnoi
paboTbl nporpamme npenogasartesb cnpawmnsaeT noboi 3 TeopeTnYeckmx BONPOCOB MO TEME, a TaK Xe O

ntoboM 1Cronb30BaHHOM B Koae ornepatope (ero obuem CUHTaKCHCe Y KOHKPETHbIX YCTaHOBNEHHbIX

napametpax). PekoMeHayeTcs BECTM IMCT y4eTa OTYETHOCTM No nabopaTopHbiM pabotaM. CTpykTypa

3TOro nNUcTa cnegyrowas:

- Gamunua Nmsa

- rpynna

- HAaUMeHoBaHMe OUCLUUNANHbBI

- nanee tTabnuua c nonsaMu: gata, Homep nabopatopHoit paboTbl (3aaaHns), HaMMeHoBaHe

nabopaTopHOro 3agaHusl, Lenb 1 3agadm nabopatopHoii paboTbl (3agaHuns),

3aMedyaHus npenogasaTens, noonucb npenogasaTens.

camocTosi- | CamocTosiTenbHas paboTa Haf y4ebHbIM MaTEPUANOM SIBNSIETCS COCTABHOM 4aCTbio 0By4HeHWst
TenbHas cTyneHTa. o MateMaTMyeckM Kypcam OHa CKNaablBaeTCs U3 YTEHWSI KOHCNEKTa Nekumnii 1 y4ebHuka,
pabota peLeHNs NpakTUYecKnx 3a4a4, CaMornpOBEPKY 1 BbINONHEHNS KOHTPOMbHbIX 3aaaHuii. Kpome aToro,
CTyLeHT MOXeT obpallatbCs ¢ BONpOcamu K Npenoaasatento Ans Nofy4eHns YyCTHON MU NMCbMEHHOM
KOHCYNbTauum.

aK3aMeH Ha ak3ameHax BbISICHSIETCS MpeXae BCero oT4ETIMBOE 3HAHNE TEOPETUYECKMX BOMPOCOB NPOrpamMMmbi
Kypca.

Mpv NOAroTOBKE K 3K3aMeHy CTyAEHT LOMKEH MOBTOPHO M3Y4NTb KOHCMEKThI NEeKLIMiA 1
PEKOMEHA0BAHHY0 NMTepaTtypy, NPOCMOTPETb PELEHNS OCHOBHbIX 3aa4y, PeeHHbIX
CaMOCTOSTENbHO U Ha nabopaTopHbIX paboTax, ceMmHapax, a TakXe COCTaBUTb NMUCbMEHHbIe OTBEThI
Ha BCe BOMPOChI, BOIHECEHHbIE HA 3K3aMeH.

10. MepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJauYas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOIO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCLMMNWHBI (MOLYNS).

11. OnucaHue maTtepuanbHO-TEXHUYECKOM 6a3bl, HEO6XOAUMOW ANs OCYLLECTB/IeHUs OOpa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)

MaTepuanbHo-TexHN4YeCKOe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebst
cnepytowme KOMMOHEHTbI:

MoMelueHmnst ons caMoCcToATENbHOM paboTbl 0ByYaOWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoOM Mebenbio (CToNbl 1
CTYNbsl) N OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUS K ceTu "MIHTepHeT" 1 obecneyeHnem
[lOCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatefbHyto cpeny KdY.

YyebHble ayamTopun s KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpyHTEp Ona pacneyaTku pasgartovyHbix Matepuanos.

MynbTumeguinHas ayoutopums.

KomnbtoTepHbI knacc.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSAIMU 300PO0OBbSA

Mpwn HeobxonmMocTy B 0BpazoBaTenbHOM NPOLECCE NMPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonoruv, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOro npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX Nob30BaTeNen;

- CO3[aHWe KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus Tekcta U nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- co3[aHne BO3MOXHOCTEl A5 0by4atoWwmxcs BOCHPUHNUMATL OAHY M TY Xe MHpopMaumio N3 pasHbiX UCTOYHWUKOB -
HanpumMep, Tak, 4Tobbl N1LA C HAPYLWEHNSAMM cryxa NonyYany MHopMauuto BU3yanbHo, C HAPYLIEHUSMU 3pEHMS -
ayamanbHo;

- NPVYIMEHEHNEe NPOrpaMMHbIX CPEACTB, obecneyrBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLMMNMHOM, 3a CHET aNibTEPHATUBHbIX CMNOCOOO0B, B TOM YMCE BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

am PAEKTPOHHBH
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOI\/'I KOHTaKTHOM pa6OTbI o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIE MOTyT
6bITb MCMONb30BaHbI AJ15 npoeeneHunsa BupTyanbHbIX NeKuMin ¢ BO3MOXHOCTbIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns CeMmMHapoB, BbICTYMJIEHNA C AoKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHmnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 41 OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOns;

- yBenndeHne npogonxXnTtenbHOCT caoadun 06y'-|a+ou4v|Mcs| MHBaANNMOoOM Unn nnMUoM C orpaHM4eHHbIMMN BO3MOXKHOCTAMM
300p0BbS hopM I'IpOMe)KYTO‘-IHOI7I arrectauumm no OTHOWEHUIO K YCTaHOBﬂeHHOIﬁ NPOAONIXUTENIbHOCTU NX Coa4qu:

- NPOLONXNTENbHOCTM CAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON POpMeE, - He Bonee YeM Ha 90 MUHYT;

- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocsi K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLOMXMNTENIbHOCTU BbICTYMeHNS 0byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooteeTcTBMU ¢ TpeboBaHnamMm ®FOC BO n yyebHbiM nnaHom no Hanpasnenuto 01.04.02

"MpuknagHaa matematuka v nHgopmaTnka" n Maructepckomn nporpamme "Martematmyeckne Metonbl U MHPOPMaLMOHHbIE
TEXHONOIMM B 3KOHOMUKKE U ouHaHcax".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 9 ns 11. Bl YHH
rlorlyfos

ARl | AL O



Mporpamma aucumnnuHbl "Python n ero 6ubnnotekun”; 01.04.02 "MpuknagHas MatemMatka u nHopmatmka”.

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.02 Python n ero 6mubnunoteku

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka

Mpodpomnb noarotosku: Marematnyeckme MeTobl U UHOPMALMOHHbIE TEXHONOMUN B 9KOHOMUKE 1 rHaHCax
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:
1. Cyau, P. A. Python: nocobue / Cysu P.A. - CaHkT-MNeTtepbypr: BXB-MNeTepbypr, 2015. - 759 c. ISBN
978-5-9775-1417-0. - TekcT : anekTpoHHbiiA. - URL: https://znanium.com/catalog/product/939857 (nata obpalieHus:
05.03.2020). - Pexwnm goctyna: no nognmcke.

2. MpoxopeHok, H. A. Python 3. Camoe Heobxoanmoe: nocobue / MNMpoxoperok H.A., poHoB B.A. - CaHkr-lNeTepbypr:
BEXB-MeTtepbypr, 2016. - 464 c.ISBN 978-5-9775-3631-8. - TekcT : anekTpoHHbIiA. - URL:
https://znanium.com/catalog/product/944129 (nata obpaiweHus: 05.03.2020). - Pexxum pocTtyna: no noanucke.

3. M'ypwukos, C. P. OCHOBbI anroputMmM3aumu 1 NnporpamMmmpoBaHns Ha Python : yuebHoe nocobue / C.P. N'ypukos. -
Mocksa : POPYM : UH®PA-M, 2018. - 343 c. - (Bbicwee obpasosaHue: bakanaspuar). - ISBN 978-5-16-102278-8. -
TekcT : anekTpoHHbIiA. - URL: https://znanium.com/catalog/product/924699 (nata obpaterusi: 05.03.2020). - Pexum
[ocTyna: no NOAMNMCKeE.

JononHutenbHasa nuTteparypa:
MpoxopeHok, H. A. Python 3 n PyQt 5. PaspaboTka npunoxeHuii: nocobue / MpoxopeHok H.A. - CaHkT-MNeTepbypr:

BEXB-lMeTepbypr, 2016. - 833 ¢. ISBN 978-5-9775-3648-6. - TekcT : aneKTpoHHbI. - URL:
https://znanium.com/catalog/product/944629 (nata obpaieHns: 05.03.2020). - Pexxum pocTyna: no noanmcke.

2. Cammepdpung M., Python Ha npakTtuke / Mapk Cammepcoung - Mocksa: MK [Npecc, 2014. - 338 c. - ISBN
978-5-97060-095-5 - TekcT : anekTpoHHbIl // OBC 'KoHcynbTaHT cTyaeHTa' : [cainT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785970600955.html (nata obpaweHus: 05.03.2020). - Pexum moctyna : no
noanucke.

3. MpoxopeHok, H. A. Python. Camoe Heobxonmmoe: MpakTnyeckoe pykoBoacTteo / MpoxopeHok H.A. -
CaHkT-leTepbypr: BXB-MeTepbypr, 2010. - 414 c.: ISBN 978-5-9775-0614-4. - TekcT : aneKTpoHHbIN. - URL:
https://znanium.com/catalog/product/354989 (nata obpaieHns: 05.03.2020). - Pexxum pocTyna: no noanmcke.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 10 na 11. Bl YHH

ARl | AL O



Mporpamma aucumnnuHbl "Python n ero 6ubnnotekun”; 01.04.02 "MpuknagHas MatemMatka u nHopmatmka”.

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.02 Python n ero 6mubnunoteku

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka

Mpodpomnb noarotosku: Marematuyeckme MeToabl U UHOPMALMNOHHbIE TEXHONOMUN B 9KOHOMUKE 1 rHaHCax
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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