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Mporpamma aucumnnmHbl "OcHoBbl s3bika Python"; 01.03.04 "MprknanHas matemaTtuka".

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

CtpaHnua 2 13 9.




Mporpamma aucumnnmHbl "OcHoBbl s3bika Python"; 01.03.04 "MprknanHas matemaTtuka".

Mporpammy oucumnnuHel paspaboTan(a)(u) accucteHt, 6.c. MmHnaTosa O.X. (Kadenpa npuknagHoi matemaTikim,
oTheneHvne NpyknagHow matematuky n nHgopmatukm), dginijat@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMeTeHLUn npuobpeTaeMoi KOMNETeHLMK
MnK-8 PaspaboTka 1 0Tnaaka nporpaMMHOro koaa, npoeepka paboTocnocobHOCTM 1

pPedakTOPUHT Koaa NporpaMMHOro o6ecneyeHus

MK-9 MHTerpauns nporpaMmmHbIX MOOYNen 1 KOMMOHEHT U Bepurkaums BbirMyCcKOB
MPOrpPaMMHOrO MPOYKTa, MPOEKTUPOBAHNE NporpaMMHoro obecneyerusill

Obyqarowmitcs, OCBOMBLWNIA AUCLUUNANHY (MOSYb):

JonxeH 3HaTb:

- CMHTaKCWC 1 ynpaBnsiiolme KOHCTPYKUMM si3blka Python;

- OCHOBHblEe CTaHapPTHblE MOLynu 1 6ubnunotekm B Python;

- 0cobeHHoCTU pa3paboTkn NPUKNaLHbIX NporpamMm Ha s3bike Python;

- NPVYHUMNbI pa3paboTk COBCTBEHHBbIX MOOYyNei n GubNnoTek;

- cneuvannsvpoBaHHble 61bNnMoTekn Ons aHann3a AaHHbIX.

JonxeH ymeTb:

- pa3pabarbiBaTbh NPUKIaAHbLIE NPOrpaMMbl HA S3blKe NPorpamMmmMpoBaHns Python;

- UICNONb30BaTh Kak CTaHOAPTHbIE, TakK U OOMNONHUTENbHbLIE MOAYNN, PACWIMPEHUS U NAKEThI;

- co3naBaTb COBCTBEHHBIE MOLYNN M UMMOPTUPOBATDL UX;

- co3paBatb COOCTBEHHbIE MPUNOXEHUS 1 BUBAMoTEKMN.

HonxeH Bnagetb:

- HaBbIKaMu Pa3paboTkM NPUNOXEHUI C BHEWHUMI UCTOYHMKAMM OAHHbIX (TEKCTOBLIMK chaiinamu, xml-cpaitnamu,
csv-thannamn);

- NPaKTUYECKMMM HaBblkaMy UCMNONb30BaHUst Habopa 6nbnuoTek si3bika Python ans npuknanHbix 3anady B obnactu
aHanusa oaHHbIX;

- HaBblkaMu pa3paboTkm NPUNOXEHUIA N COBCTBEHHbIX 6UBNMOTEK Ha S3bike Python.

LonxeH BeMOHCTPMPOBaTb CMOCOOHOCTL N FOTOBHOCTb:

- IPUMEHATb NoJyYeHHble 3HaHNS B CBOEI JanbHellen npogpeccnoHanbHon 4eaTenbHOCTN C UCMOoNb30BaHNEM
CPeLCTB NporpaMmMupoBaHns Ha Python u cneunannsmpoBaHHbix 6UBNNOTEK aHanNM3a AaHHbIX.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "61.B.1B.03.01 OucumnnunHbl (Mogynmn)" OCHOBHOM
npogoeccroHanbHol obpasosatenbHoii nporpammel 01.03.04 "MprknagHas matematuka (MprknagHas matematuka)" v
OTHOCUTCS K AMCUMMNINHAM MO BbIGOpYy.

OcBavBaeTcs Ha 4 Kypce B 7 CEMECTpE.

3. O6bem gucuunanHbI (MOAYNs) B 3a4eTHbIX eQuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmuxcs ¢ npenopasarenem (Mo BMAaM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatloLmxcs

O6was TpynoeMKOCTb ANCLIMINHBI COCTaBASIET 6 3a4eTHbIX(ble) eanHuL(bl) Ha 216 yaca(os).

KoHTakTHasi paboTa - 72 yaca(os), B TOM 4yucne nekuuu - 0 yaca(os), npaktnyeckne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 72 Yaca(oB), KOHTPOSb caMoCcTosiTENbHOI paboThbl - 0 Yaca(o.).

CamocrTositenbHasi pabota - 108 yaca(os).
KoHTponb (3a4€T / ak3aMeH) - 36 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLUMNANHBI: 9K3aMEH B 7 CEMECTpE.
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Mporpamma aucumnnmHbl "OcHoBbl s3bika Python"; 01.03.04 "MprknanHas matemaTtuka".

4. CopepXxaHue aucUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONMYecTBa akageMUYecKnx 4acoB U BUOOB y4eOHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKui nnaH KOHTaKTHOW M CaMOCTOSITENbHON paboThl MO AUCLMNNIMHE (MOAYNIO)

Buapbl 1 yachl
KOHTaKTHOW paboTbl,
Paspenbl gucuvnnvHbl / MX TpyAOEeMKOCTb CamocrosiTenbHasi
N Moayns CemecTp (B yacax) pa6ota
MpakTuueckuelaboparopHble
Jlekumn 3aHATUSA paboTbl
Tema 1. Beenerve B
1.|nporpammupoBaHne Ha S3blke 7 0 0 15 22
Python.
Tema 2. ObpaboTka AaHHbIX.
MaccuBbl 1 BEKTOPHbIE BblHNCNEHUA.
2. IMocTpoeHne rpacukos u / 0 0 15 22
BU3yanm3aunsa naHHbIX.
Tema 3. CneunanuanpoBaHHble
3.|6ubnnotekun Python ons aHanuaa 7 0 0 15 22
IaHHbIX.
Tema 4. C6op naHHbIX Python.
MN3BneyeHne aaHHbIX ¢ Beb-cTpaHuL,
4. (web-scraping). Vicnonb3osaHune / 0 0 15 22
OTKPbITbIX AaHHbIX 4epe3 API.
Tema 5. ObpaboTka ecTecTBEHHOro
5.|93bIka 1 perynspHble BbipaXeHus B 7 0 0 12 20
Python
Ntoro 0 0 72 108

4.2 CopepxaHue aUCUUMIUHLI (MOBYNSA)
Tema 1. BBepeHue B nporpammmpoBaHue Ha sisbike Python.

Beenenne B Python. CuHtakcuc a3bika. basosbie TMMbl AaHHbIX: Yucna, CTPOKK, CIMCKK, KOPTEXM, CNoBapw,
MHOXecTBa. DyHKuMK. UTepatopbl 1 reHepaTopbl. Knacebl 1 06bekThl. Jekopatopsl. BBoa-BbiBog. O6pabotka
uckniodeHunit. IPython, Jupyter Notebook. MoakntoueHne 6ubnunoTek, cosgaHme coBCTBEHHbIX MOAYNeR. DneMeHTbl
oyHKUMOHanbHoro nporpammuposaHus (lambda, map,zip,reduce, filter).

YTeHne 1 3anncb OaHHbIX B TEKCTOBOM bopmare.

Tema 2. O6paboTka AaHHbIX. MaccuBbl U BeKTOpPHbIe BbluncneHus. MoctpoeHue rpadomkoB v BU3yanusauus
DaHHbIX.

OcHoBbI NumPy: MHOromMepHble MaCCuBbl N BEKTOPHbIE BbIHNCTEHUA.

NHoekcnpoBaHue v Boipe3aHne. YHMBepcanbHble oyHKLMW: BbICTPbIE MO3MEMEHTHbIE ONEepPaLMU HaL MacCcBaMmu.
O6paboTka faHHbIX C NpyMeHeHneM MaccrBoB. MeTtoabl Bynesbix Maccreos. CopTupoBka. YcTpaHeHne nybnmkaTos 1
LpYyrvue TEOPETVKO-MHOXECTBEHHbIE onepauumn. Dainosblii BBOL-BbIBOL MACCUBOB.

NuHeiinas anrebpa. MeHepaums cnyyaiHbix Yicen. Buayanmsaums nanHeix B Python. O63op 6ubnuotek: matplotlib,
pandas, seaborn, plotly, bokeh. BasoBble TuMbI BU3yanuaauuii: rpadoukin, ctonbyaTsle anarpammel, rMCTorpammbl,
ToueyHble avarpammbl (scatter plots), swmku ¢ ycamn.KoMbUHMpOBaHME pas3nnyHbIX rpadoMyeckmx 3N1EMEHTOB.
[MocTpoeHne NHTepakTUBHLIX Anarpamm ¢ nomolbio plotly n bokeh.

Tema 3. CneumanuampoBaHHble 6u6nuoteku Python ana aHanuaa paHHbIX.

BeeneHue B aHann3 TabnuyHbix gaHHbIx B Python. MNakeT pandas. O6bekThl Series (nocnenosaTenbHocTb) 1 DataFrame
(Tabnuua). YTeHne-3anucb OaHHbIX B pa3nuyHbIX goopMatax. 3anpochl kK Tabnuuam: Bolbopka cTpok/cTonbuos no
3agaHHbIM KpuTepusiM. MNepedopmaTpoBaHme OaHHbIX: 04UCTKa, NpeobpasoBaHne, CnusiHue, 3MeHeHne OopPMbl.
DunbTpaums oTCYTCTBYIOWMNX OaHHbIX. ArpernpoBaHne AaHHbIX U rpynnosble onepaumn. OcHoBbl paboTbl ¢ BPEMEHHbIMM
psnoamm.

Tema 4. C6op paHHbIX Python. UsBneueHue paHHbIX ¢ Be6-cTpaHuL (web-scraping). Ucnonb3oBaHue OTKpbITbIX
AaHHbIX yepe3 API.

C6op 1 noorotoeka gaHHbIX. /i3aBnevyeHne gaHHbix ¢ Beb6-cTpaHuL (web-scraping). Bubnuoteka beautifulsoup. Pabota ¢
OVHaMUYeckMn caiTamm ¢ nomollbio Selenium. MaccoBbIli CKpennuHr ¢ nomoLllbto scrapy. Pabota co
CTPYKTypupoBaHbiMu aaHHbiMK: JSON n XML. Pasbop XML ¢ nomoubto Ixml.objectify. Bsanmopeiictene ¢ HTML n Web
APL.

Tema 5. O6paboTka eCTeCTBEHHOIO si3blKa U perynsipHble BbipaxeHusi B Python

CtpaHnua 4 13 9.




Mporpamma aucumnnmHbl "OcHoBbl s3bika Python"; 01.03.04 "MprknanHas matemaTtuka".

BeeneHue B 06paboTky ectecTBeHHOro siabika. OcHOBbI 06paboTKM eCTECTBEHHOIO si3blka B Python. Bubnnotekn ans
06paboTKn ecTeCTBEHHOro s3blka. PerynsipHble BbipaxeHus. icnonb3osaHue Moayns re. Micnonb3oBaHne NHCTPYMEHTOB
06paboTKM eCTeCTBEHHOr0 S13blka Ha NpuYMepe 3a4ayu Knaccugukauny oT3blIBOB NMoceTuTenel pectopaHa.

5. MepeyeHb yue6HO-MeTOOMYECKOrO obecnevyeHns OJiI CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuMnInHe (MOAYIHO)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha CaMocTosITeNbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obyyatowmxcst
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecst YuTaroT u
KOHCMEKTUPYIOT y4ebHy0, Hay4HYIO 1 CMPaBOYHYIO TMTEpaTypy, BbINONHAT 3aaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHn3auus caMocTosTenbHOM paboTbl 0ByHaOWMXCSH PErNaMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMU,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06Pa30BaTENbHBIMU PECYPCAMU, BKNOYAS:

Mopsaok opraHM3aLummn 1 ocyLecTBIeHNs 06pas3oBaTeNbHON AeaTeNbHOCTY No 06pasoBaTefbHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpamMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTBa obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMoCTOATENBbHOM paboThl CTYAEHTOB BbICLIMX yHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO 06pasoBaTtensHoro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsiaka enepanbHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) doenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB NO AUCLMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNtOYaeT oUeHO4YHble MaTepunasbl, HanpaBieHHble Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCIE 3HAHWNA, yMeHVII71 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OueHOYHble
cpencTea TekKylwero KoOHTponda 1 oueHo4YHble cpenctea HpOMe)KyTOHHOIZ arrectauumn.

B dboHAae oLeHO4YHbIX CPeacTB COAEPXMUTCS cneayowas nHgopmaums:

- COOTBETCTBME KOMNETEHLMIA NNaHMPYEMBIM pedynbTatam 06y4eHUs No LUCLUMNAMHE (MOLYNIo);

- KpUTEPUU OLEHNBaHNS CPOPMUPOBAHHOCTY KOMMETEHLIIA;

- MexaHu3M (OopMUPOBaHNS OLIEHKW MO ANCUMNNHE (MOZYyNio);

- onMcaHve nopsaka NnpUMeHeHns 1 Npouenypbl OLEHUBAHNS ANs KaX40ro OLEeHOYHOro CpeacTsa;
- KPpUTEPUU OLIEHNBAHWSA ONS KaXA0ro OLEHOYHOro CPencTBa;

- cooep>XaHune OLUeHO4YHbIX CpencTs, BKO4Yas TpGéOBaHVIﬂ, npenbsBnseMbie K OEencTBuam o6y'-|a|ou4v|xcs|,
OEMOHCTpUpyembIM pe3ynbtaTaMm, 3a0aHnsa pasindHblX TUMOB.

®DOHL OLEHOYHbBIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6X0AMMON OIS OCBOEHUS OUCLUNMHBI (MOAynst)

OcBoeHue gucumnauHbl (Moayns) npeanonaraeT U3yYeHne OCHOBHOW U [ONONHUTENbHOW y4ebHOM nuTepaTyphl.
NuTtepatypa MoxeT BbiTb AOCTYMHa 0by4atowmnMcs B 0OHOM U3 ABYX BapuaHToOB (NGO B 000MX N3 HIX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKNtoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyatHoM Buae - B HayyHoit 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNnbCckum bruneTam B COOTBETCTBUM C NMpaBunamu nonb3osaHust HayyHol 6GnbnnoTekoii.

OnNeKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0I TOUKM NpW BBEAEHNM 00yHaIOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOrO KabuHeTa B cMcTEME "DNEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BONNOTEUHBIN
POHL [OMKEH BblTh YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kaxaoro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNOMHUTENbHO
nuTepaTypbl Ha Kaxaoro obyyatoulerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMMINHY.

MepeyeHb OCHOBHOW W [OMNONHUTENBHON y4eBHON NTepaTtypbl, HEOOXOAMMO O/ OCBOEHUS AUCLMMNAVHBI (MOayns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAHBL. OH NOANEXUT OGHOBNEHMIO NPV U3MEHEHUW YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu sanekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNeKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.
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8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHON ceTh "UHTepHeT", He06X0AUMbIX ONS
OCBOEHUS BUCLMUMINHBI (MOOYNS)

Python-6ubnmoTteka ons Hay4HbIX N UHXEHEPHbIX pacyéTos - http://scipy.org/
6ubnuoTeka pandas ons aHanusa gaHHbix - hitp://pandas.pydata.org/
6ubnunoteka onst adpdOeKTUBHOM paboTbl C MHOrOMEPHbLIMU MacCUBaMM OaHHbIX - http://www.numpy.org/

anctpubytns Python BMecTe ¢ 0OCHOBHbIMM BubnmoTekammn Ans aHanmnsa OaHHbIX ¥ NakeTHbIM MeHeXepoM conda -
http://www.anaconda.com/

9. MeToguueckue ykasaHusl oisi 06y4aloLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoOMeHoaumum

nabopatopHbie| YTeHre KoHcnekTa nekuuii n y4ebHrKa JOMKHO CONMPOBOXAATLCS MPAKTUYECKM

paboThl pelweHnem 3aay Ha OCHOBaHMM TEOPETUHECKMX MONOXEHNA ONCLUMNINHBI, ONS 4ero
pekoMeHOyeTCs 3aBecTy cneunanbHyio TeTpanb. Ecnv cTyaeHT BnanT Heckonbko
nyTel Ons peweHns 3a8ayu, To OH AONIXEH CPABHUTb WX U BbIOPATh U3 HYX CaMbli
ONTUManbHbIA (MMHUMaNbHOE KONNMYECTBO CTPOK KoAa). [lonesHo oo Havana
MPOrpaMMMpoBaHUS COCTaBUTb BIOK-CxeMy. PelueHus 3anay npy BbINMONHEHUN
nabopatopHbIx paboT cnegyeT usnaratb NoLPO6HO, 0BOCHOBLIBATL KAXAbIA 3Tarn
PELEeHNs, UCXOLS U3 TEOPETUYECKMX MONOXEHUIA Kypca. MNporpamMMHbIi Kog cHabxaTtb
KOMMEHTapusamu,. npuaepxmusarbcsa pekomeHgaumm PEP8.&

camocTos- | CamocTosiTenbHas paboTa Han y4ebHbIM MaTepuanom sSBNSETCS COCTABHON 4acTbio
TenbHas o0byyeHusi ctyneHTa. Mo MaTeMaTMyeckMM Kypcam OHa CKaablBaeTCsl U3 YTeHNs
pabota KOHCMeKTa nekuuii 1 yuebHuka, peleHns npakTnieckux 3afay, caMonpoBepku u
BbIMOIHEHNSI KOHTPOJBbHBIX 3aaaHuii. KpoMe 3Toro, CTyAeHT MoxXeT obpaliaTtbesi C
BONpOcaMu K npenogasarento 475 noy4yeHus yCTHOM Unmv NMCbMeHHOW
KOHCynbTauumn.€

9K3aMeH OKk3aMeH HanpasneH Ha NPOBEPKY BCEX MPOGPECCUMOHANBHbBIX KOMMNETEHLUMIA, NPeayCMOTPEHHbIX
LAHHOWM OUCUMMNIVHON. DK3aMeH SIBNSIETCS NPaKTUKO-OPUEHTUPOBIBAHHBIM, YTO Npeanonaraet
HanucaHve nporpaMmbl Ha s3bike Python ons peweHuns 3apayu, oxeatbiBaiole BCe MOLYNIN AaHHOM
ancumnivHbl. CTYOEHT OOMXEH NokKasaTh KOMMEKCHbIE 3HAHUS, BNafeHne TEOPETUYECKNM U
NPakTUYECKMM annapatoM U yMEHVEe ero NpUMeHsTb 1S PEeHNs NPUKNaaHbIX 3aaay.

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHOJOIMI, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniInHe (Moaynio), BKJOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHONOI WA, MCMOMb3YEMbIX NMPU OCYLEeCTBNEHU 06pa3oBaTeibHOro npoLecca no
OMCUMMMHE (MOAYNto), BKIOYAsi MepeyeHb NporpamMMHOro obecrneyeHns n MHOPMAaLMOHHbBIX CMPABOYHbIX CUCTEM,
npeacTasneH B MpunoxeHun 3 k paboyei nporpamme AUCUUNANHBI (MOAYNS).

11. OnncaHue matepuanbHO-TeXHUYeckon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npouecca no gucuunanHe (Moaynto)

MatepuanbHo-TexHN4Yeckoe obecneyeHne 0bpas3oBaTenbHOro NpoLecca no LUCLMMIMHE (MOLYNio) BKNIOYAET B cebs
cnenyrolwme KOMAOHEHTbI:

MoMelueHMs Ans caMoCTOATENBbHON pPaboThbl 0ByYaOWMXCS, YKOMMNEKTOBAHHBIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) M OCHAaLIEHHbIe KOMMbIOTEPHOW TEXHUKOI C BO3MOXHOCTbLIO MOAKNI0YEHNs K ceTn "MIHTepHeT" n obecnedyeHnem
JIOCTyNa B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamTopun 0N KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3nPOBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpuHTEp ON1s pacneyaTky pa3gaToyHbiX MaTepuanos.
MynbTuMeguiiHas ayoutopusi.
KomnbioTepHbIi knacc.

12. Cpe,llCTBa ajantauuvm npenogasaHusa oUCUUM/INHDbI K I'IOTPEGHOCTHM 06yl-|a|ou.|,v|x05| UHBaANINOOB U NAL, C
orpaHn4eHHbIMXU BO3MOXHOCTSAAMU 300POBbSA

npl/l Heobx0aMMoCTN B o6paaoBaTean0M npouecce NpuMeHaKTCa cnegyouwme Metonbl U TEXHONOrnn, obneryatowue
BOCMpUATME UHPopMaLnm o6yqa+ou1|/|M|/|c;| nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:
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- co3daHune TEKCTOBOW Bepcun nto6oro HETEKCTOBOrO KOHTEHTA /s ero BO3MOXHOIro npeo6pa303ava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3NnyYHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNS -
aynvanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPEACTB, obecneymBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMNIMHON, 3a CHET aNlbTePHATUBHbIX CMOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSILIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ANCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMI Ans nepefadn MHOPMaLUK, OpraHn3auunn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThbl obydatolerocs ¢ npenoaasartenem, B TOM Yucne Be6GUHapoB, KOTOpble MOryT
ObITb UCMONb30BaHbl NS NPOBEAEHUS BUPTYaNbHbIX IEKLIMA C BO3MOXHOCTbIO B3aUMOIECTBUS BCEX Y4aCTHNKOB
IMCTaHUMOHHOro 06y4yeHmsl, NpoBeIeHNsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaAamy 1 3aWuTbl BbIMONHEHHbIX paborT,
NpPOoBeIeHNS TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- NPYIMEHEHNEe ANCTAaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIWA O OpraHM3aummn GOOPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENMYeHne NPOoOONXNTENbHOCTU caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[10pOBbs DOPM NPOMEXYTOYHOR aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTU UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON hopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yyebHbiM nnaHom no HanpasneHuto 01.03.04
"MpuknagHas matematuka" n npodounio nogrotosku "lMpuknagHas matemarmka".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B./]1B.03.01 OcHoBbl 5i3bika Python

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 01.03.04 - MNpuknanHaa maremMaTtvuka

Mpodhunb noarotosku: [puknagHasa MaTtematmka

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasoBatenbHol nporpamme: 2020
OcHoBHas nuTeparypa:

1.3natononbekmin O.M., OcHoBbI MporpamMmmpoBaHns Ha si3bike Python : yuebHuk / 3natononbckuin . M. - Mockea. :
OMK TMpecc, 2017. - 284 c. - ISBN 978-5-97060-552-3 - TekcT : anekTpoHHbilt // OBC 'KoHcynbTaHT cTygeHTa' : [caiT]. -
URL : https://www.studentlibrary.ru/book/ISBN9785970605523.html

(nata obpatweHus: 02.03.2020). - Pexxum gocTtyna : no noanmcke.

2. MpoxopeHok, H. A. Python. Camoe HeobxonmMoe: npaktuieckoe pykosoncteo / MNMpoxopeHok H.A. -
CaHkT-lMetepbypr: BXB-Metepbypr, 2010. - 414 c.: ISBN 978-5-9775-0614-4. - TekcT : anekTpoHHbIiA. - URL:
https://znanium.com/catalog/product/354989

(nata obpatweHus: 03.03.2020). - Pexxum gocTtyna: no noanmcke.

3. Xykog, P. A. 43bik nporpammmpoBaHuns Python: npakTukym : yaebHoe nocobue / P.A. Xykos. - Mocksa : MIH®PA-M,
2020. - 216 c. - (Bbiclwee obpasosaHue: bakanaspuar). -
www.dx.doi.org/10.12737/textbook_5cb5ca35aaa7f5.89424805. - ISBN 978-5-16-107207-3. - TekCT : 9NEKTPOHHbINA. -
URL: https://znanium.com/catalog/product/1045700

(nata obpatweHus: 04.03.2020). - Pexxum gocTtyna: no noanmcke.

JononHutenbHasa nuteparypa:

1.Cyan, P. A. Python: nocobue / Cyan P.A. - CaHkT-MNeTtepbypr: EXB-IMetepbypr, 2015. - 759 c¢. ISBN 978-5-9775-1417-0.
- TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/939857

(mata obpatweHus: 16.03.2020). - Pexum pocTtyna: no noanucke.

2. Cammepdpung M., Python Ha npakTtuke / Mapk Cammepcoung - Mocksa: MK [Npecc, 2014. - 338 c. - ISBN
978-5-97060-095-5 - TekcT : anekTpoHHbI // OBC 'KoHcynbTaHT cTyaeHTa' : [cainT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970600955.html

(nata obpatweHus: 17.03.2020). - Pexxum gocTtyna : no noanmcke.

3. MakkuHnn Y., Python n aHanus ganHbix / Yac Makknnnm - Mocksa: MK [Npecc, 2015. - 482 c. - ISBN
978-5-97060-315-4 - TekcT : anekTpoHHbI // OBC 'KoHcynbTaHT cTyaeHTa' : [cainT]. - URL :
https://www.studentlibrary.ru/book/ISBN9785970603154.html

(nata obpatweHus: 18.03.2020). - Pexxum gocTtyna : no noanmcke.

4. l'ypwukos, C. P. OCHOBbI anroputMmM3aumm 1 NnporpamMmmpoBaHns Ha Python : yuebHoe nocobue / C.P. N'ypukos. -
Mockea : POPYM : UHDPA-M, 2020. - 343 c. - (CpenHee npodgeccrmoHanbHoe obpasoBaHue). - ISBN
978-5-00091-553-0. - TekcT : anekTpoHHbIN. - URL: https://znanium.com/catalog/product/1042452

(nata obpatweHus: 12.03.2020). - PexxuM gocTtyna: no noanmcke.
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51.B./]1B.03.01 OcHoBbl 5i3bika Python

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

Hanpasnenue nogrotosku: 01.03.04 - MNpuknanHaa maremMaTtvuka
Mpodhunb noarotosku: [puknagHasa MaTtematmka
KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANWYMU B ANEKTPOHHO-BMBNNOTEYHON cncTeme
"KOHCynbTaHT cTyAeHTa", LOCTYN K KOTOPOi NpegocTasneH obyyatowmmes. MHoronpoguibHbIA 06pas3oBaTtenbHblii
pecypc "KoHcynbTaHT cTyaeHTa" sBnsieTcs anekTpoHHon 6ubnuoteyHolt cuctemoii (36C), npepnocTasnstowein AoCTyn
uepes cetb VIHTepHeT Kk y4ebHO nnTepaType 1 [ONONHUTENbHBIM MaTepuanam, NpuobpeTeHHbLIM HA OCHOBAHWU NPSMbIX
LOroBopoB ¢ npaBoobnanatensimu. MoNHOCTbIO COOTBETCTBYET TPeboBaHNAM doefepanbHbIX FOCY AapCTBEHHbIX
06pasoBaTtebHbIX CTaHAAPTOB BbiCWEro 06pa3oBaHUs K KOMNNEKTOBAHWIO BBNNOTEK, B TOM YACIE ANEKTPOHHbIX, B
YyacTtn oopMUPOBAHNS POHOOB OCHOBHOW W AOMONHUTENBHOW NUTEpaTypbl.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 9 ns 9. Bl YHH

ARl | AL O



