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Mporpamma ancumnnuubl "A3bik Python"; 01.04.02 "MpuknagHas matemaTvka v nHgopmartunka".

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 amcuunnuHel paspabdotan(a)(n) AboynivH A.W.

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHe (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbratamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTte CneayowmnmMy KOMNEeTEHLUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMor KOMNETEHLUN
MNnK-3 CnocobeH npenogaeath no nporpamMmamM 6akanaspuarta 1 4OMONHWUTESNbHbIM

NpogeCcCrOoHanbHbIM NPOrpaMMaM, OPUEHTUPOBAHHbLIM HA COOTBETCTBYIOLLMNIA
YpOBEHb KBanudukaumm

MK-4 CrnocobeH CTpouUTb KOIMYECTBEHHbIE MOAENWN, aHANN3NPOBATb OaHHbIE,
060CHOBbIBATb M BbIBMpaTh pelweHns B 3aa4ax SKOHOMUKN 1 ynpaBneHns

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

- CUHTaKCWC 1 ynpasnsiowme KOHCTpyKuun a3bika Python;

- JCHOBHbIe CTaHAAPTHbIe Mogynu 1 BubnnoTtekun B Python.

- 0cobeHHoCTU pa3paboTkn NPUKNaLHbIX Nporpamm Ha s3bike Python;
- cneunann3npoBaHHbIe MOOYNN W NMPUNOXEHUS;

- NPVHUMNbI pa3paboTky COBCTBEHHbIX Moaynei n 6ubnnoTex.

JonxeH ymeTtb:

- paspabaTtbiBaTbh NPUKNaLHbIE NPOrpamMMbl Ha S3blke NPorpaMMupoBaHns Python;

- UICNOMNb30BaTh KaK CTaHOAPTHBIE, TaK U [LOMNONHUTENbHbLIE MOAYNU, PACWMPEHUS U NAKETbI;
- co3paBaTtb COBCTBEHHbIE MOLYNN N UMMOPTUPOBATbL UX

- co3naBaTb COBCTBEHHbIE NPUIOXEHNS 1 BUONNOTEKN.

JHonxeH Bnagetb:

- HaBblkaMy Pa3paboTky NPUNOXEHWI C BHEWHUMN NCTOYHNKAMW OAHHbIX (TEKCTOBBIMMK chalinamu, xml-gpanamu,
csv-thannamu);

- NPaKTUYECKNMM HaBblkaMi UCMoNb30BaHUs Habopa 6rnbnuoTek s3bika Python ons pasnuyHbix NPUKNagHbIX 3a0ay;
- HaBblkaMK pa3paboTKM NPUNOXEHUIA N CODCTBEHHbIX G1UBNMoTeK Ha S3bike Python.

JonxeH AeMOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!
- MPUMEHSITb MOJyYeHHble 3HAHUS B CBOEN JanbHewwel NpogdecCMoHanbHoNn NesTeNnbHOCTU.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAoYeHa B pasgen "B1.B.05 OucumnnvHbl (Mogynum)" OCHOBHOW NPOgECCUOHANTbHON
obpasosatenbHoi nporpammel 01.04.02 "MpuknagHas matematuka n nHgopmatuka (MatemaTtndeckmne Metombl v
WHOPMALMOHHbBIE TEXHONOMMWN B 9KOHOMUKE U doMHAHCax)" 1 OTHOCUTCS K BapuaTUBHOM YacTu.

OcBaunBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6bem gucuMnInHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuaroLmxcs

O6was TpynoeMKOoCTb ANCLMIMHBI COCTaBASIeT 5 3a4eTHbIX(ble) eanHuL(bl) Ha 180 yaca(oB).

KoHTakTHasi paboTa - 60 yaca(oB), B TOM 4YMcne nekuun - 28 yaca(oB), npakTuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 32 4Yaca(oB), KOHTPONIb caMOCTosITENbHOM paboThl - 0 Yaca(os).

CamocTositenbHasi paboTta - 84 yaca(os).
KoHTponb (3a4€T / ak3aMeH) - 36 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLMUMNANHBI: 9K3aMeH B 1 cemecTpe.

4. CopepXxaHue OUCUUNNUHBI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONMYeCTBa aKkaaeMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4eCKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboThbl NO AUCLUNIUHE (MOAYIIO)

am PAEKTPOHHBH
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Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Tema 1. BeeneHuve B
1.|nporpammupoBsaHve Ha a3bike Python 1 2 0 2 8
Tema 2. CuHTakcnc 1 ynpasensoouwme
2 KOHCTpyKUMM a3blka Python 1 2 0 2 8
Tema 3. Tunbl 1 CTPYKTYPbI AAaHHbIX
3. Python 1 2 0 4 8
4.[Tema 4. Mogynu n naketbl B Python 1 4 0 4 12
Tema 5. ®ainbl n UCKNOYEHNS.
5.|PaboTa C BHEWHNMU UCTOYHMKAMU 1 4 0 4 8
OaHHbIX
Tema 6. PyHKUMOHANBbHOE
nporpamMmmmpoBaHue. OyHKLUMK
6. lambda, map, filter, reduce. 1 4 0 4 8
"eHepaTopbl, UTepatopsbl, PEKYpCUs.
Tema 7. OOl B Python. Knaccbl,
7.|06beKTbI 1 3K3EMNNSAPbI KNACCOB. 1 4 0 4 12
HacnepnosaHve.
Tema 8. ObpaboTka LaHHbIX.
8. PerynspHble BbipaxeHns. 1 2 0 4 8
Tema 9. OcHosbl NumPy: maccuebl 1
BEKTOPHbIE BbIYUCIEHNS.
9. VHCTpYMeHTbI BU3yanu3aumn JaHHbIX 1 4 0 4 12
ons Python.
toro 28 0 32 84

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. BBeneHue B nporpammupoBaHue Ha si3bike Python 3.

Komnunupyembie n nHTepnpeTrpyemble 93blku MporpaMmMupoBaHns. [Npumepsl 1 cpaBHEHUS.
Obwme ceeneHus o s3bike Python u ocobeHHOCTH ero cTUns NPorpaMmmmMpoBaHms
MNepemeHHble, 3Ha4YeHnsa 1 nx Tunol. MNprcBarnBaHne 3HaYeHns. Beon 3HaYeHUin ¢ knaBnatypbl.
BcTpoeHHble onepaunn u yHKUuN.

Kpatkoe nsnoxeHune ctaHoapTos opopmneHns koga Ha Python ( PEPS8 ).2.

Tema 2. CuHTaKCcuC 1 ynpasnsioLme KOHCTPYKLMU fi3bika Python

OCHOBHbIE aNropuUTMNYECKME KOHCTPYKLIMU.

YcnosHblin onepatop. MHoxecTBeHHOe BeTBNeHNe. YCNoBMs paBeHCTBa/HepaBeHCTBa.

Limknbl 1 cyetymkum.

OnpepeneHne cyHKumiA. [NapameTpbl n aprymeHTbl. Boizosbl chyHkumidi. Onepartop Bo3spara return.
Cnmcku, KOpTeEXU 1 cnosapu.

OnepaTtopbl 0bwme ons Bcex TMMNOB NocnenoBaTeNbHOCTEN.

CneuwvanbHble onepaTtopbl U yHKLMM Ans paboTbl CO CNUCKaMmu.

Pa6ota co cnosapsmu. MeToapl cnosapei.

BnoxeHHble cnmcku.

Tema 3. Tunbl n cTpyKTYpbl AaHHbIX Python

Yucna, CTPOKM, CUCKU, KOPTEXM, MHOXECTBA, CNIoBapMU.

CneuwvanbHble onepatopbl 1 doyHKUMK Ans paboTbl co cnuckamu. Cpesbi.

Wcnonb3oBaHre cnuckoB B Ka4ecTBe CTEKOB. Vicnonb3oBaHWe CNMCKOB B KAYeCTBe odepeneit. FeHepaTopbl CNMCKOB.
KopTexwn n nocnenoBatensHOCTH.

CpasHeHre nocnefoBaTelbHOCTEN U Apyrmx TUMOB.

Pa6ota co cnosapsimu. MeTonbl cnoeapeii.

CnyualiiHble yncna. random, randrange, choice.

DyHkuMK 06paboTkm CTPOK. join, replace, split.
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Tema 4. Moaynu n naketbl B Python

OcHoBHble cTaHOapTHbIe Moaynn 1 naketsbl B Python.

WmnopTrposaHne momyneii. Maket importlib. Co3naHne cobCTBEHHLIX MOAYNEN Y UX UMNOPTMPOBAHME.
CraHpaptHas 6ubnuoTeka momynein Python.

CneunannsvpoBaHHble MOYNN U MPUNOXEHUS.

Moaynb math.

Moaynb copy - NoBepxHOCTHOE 1 rinybokoe KonuposaHne o6bekToB. Moaynb collections - cneunannanpoBaHHbIe TUMbI
DaHHbIX, HA OCHOBE CnoBapen, KopTexXen, MHOXECTB, CMINCKOB.

Tema 5. dannbl n ucknoyeHns. Paborta ¢ BHELUHUMU UCTOYHMKAMU BaHHbIX

Pa6ota ¢ chainamu. UcknioyeHns, obpaboTtka UCKNIOYEHNIA, BbI30OB UCKNoUeHWi (try-except-finally, raise exception)
YTBepxaeHus (assert).

PaboTa ¢ BaHHbIMW 13 BHELHUX UCTOYHMKOB.

OTKpbITHE, YTEHME, 3anNnNCb (MHCTPYKLMS Open, MeHeaXep KoHTekcTa with)

Mogaynb os.path. Mogynb json.

Pabota ¢ TekcToBbIMM chaiinamu, xml n csv - chaitnamm.

Tema 6. PyHKUUNOHaNbHOE NporpammuposaHue. dyHkuun lambda, map, filter, reduce. N'eHepaTopbl, UTEepaTophl,
pexkypcus.

Mogaynb functools - c6opHVK cpyHKLMI BbICOKOTO YPOBHS: B3AMMOLEACTBYIOWMX C APYTMMU CPYHKLIMSMU UK
BO3BpaLllawle gpyrne pyHkuuu.

Wcnonb3oBaHue namboa-goyHkumin. dyHkumm map filter. Moamdprkaums goyHKUMiA ¢ NOMOLLbIO 1EKOPATOPOB.
N1epupyemble 06bekThl. UTepatopbl. Moayns itertools. icnonb3osaHune reHepaTopos (yield). cnonb3osaHue
pekypcum.

Tema 7. OOI B Python. Knaccbl, 061eKkThl U 3K3eMnnspbl KnaccoB. HacneposaHue.

Ob61BbeKTHO-0pUEHTNPOBaAHHOE NporpamMmmuposaHme. Knaccol 1 06bekTol Python. OnpeneneHune knacca. MeTtonbl knacca.
O61bekThl, ak3eMnnsipbl U MeToabl. ATpubyTamm knacca - nonst U Metoapbl, aTpubyTel ak3emnnspa. Metoapl 1 3HaYeHUe
self. Meperpyaka onepatopos. Metoa __init__ . ObpaleHus k atpubyTam - cneumnanbHblii MeTon _ getattr .

Tema 8. O6paboTka AaHHbIX. PerynsipHbie BbipaXeHusl.
Ncnonb3oBaHve perynsipHbiX BbIPaXXeHWA.

PerynapHble BbipaxeHus B Python.

LLlabnoHbl, COOTBETCTBYIOWME OAHOMY cUMBOY. KBaHTUGUKATOPbI (yKa3aHUe KONMYECTBa NOBTOPEHNIA).
Moaynb re.

re.match()

re.search()

re.findall()

re.split()

re.sub()

re.compile()

Cko604HbIe Fpynmbl 1 NEPEYNCIEHNS.

LLlabnoHbl, COOTBETCTBYIOLLME MO3ULIUN.

Tema 9. OcHoBbl NumPy: MaccuBbl M BEKTOPHbIE BbIYUCNEHUS. UHCTPYMEeHTbl BU3yanusauun faHHbIX ans
Python.

BeeneHue B 61ubnnoteky NumPy. MaccuBbl U BEKTOPHBIE BblMMCNEHNS. MaTpryHble 1 NOKOMMNOHEHTHbLIE Onepaumu.
BasoBble onepaumn Han maccmBamu. random. JluHeitHas anrebpa B Numpy - moaynb linalg. Ctatuctnueckas obpabotka
JaHHbix B Numpy. VIHCTpyMeHTbl BU3yanusaumm aaHHbix ansg Python. BeeneHue B APl 6ubnnotekn matplotlib.

5. MNepeuyeHb yue6HO-MeTOOMYECKOrO 0b6ecnevyeHns M1 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AuCUUIIMHE (MOAYIH0)

CamocTosiTenbHas pabota oby4arolLyxcs BoINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeACcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMocTosSTeNbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO caMoCTosITeNbHyto paboTy. CamoctoaTenbHas paboTta obyyatowmxcst
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNAUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmecst YnutaroT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYHO 1 CMPaBOYHYIO MTEPATYPY, BbINONHSAT 3aaHuUsi, HanpaBieHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMIUHE.

OpraHunsauus caMocTosTenbHO paboTbl 0By4aroLWMXCs PernaMmeHTUpyeTCs HOPMaTUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEepaTypoii U 9NeKTPOHHBIMY 06pa3oBaTENbHBIMY PECYPCaMU, BKNOYAS:

3AE
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Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepuasibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWNA, B TOM YMCIE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TekKylero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHLe OLEeHOYHBIX CPEACTB COAEPXUTCS Creaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam oby4eHus o JucUnnivHe (Momynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEpPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSAM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxogonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oucumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAyNst)

OcBoeHVe aucuMNAUHLI (MOSYNS) NpeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BapUaHTOB (M160 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BMAE - 4epe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3akto4eHHbIXx KDY aorosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe no YynTaTenbCckmuM buneTam B COOTBETCTBUM C npasmnamm nNonb3o0BaHUA Hay'-|H0|7| 6nbnroTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". Mpun MCNONb30BaHMM NeYaTHbIX U3LaHWA BUBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMNIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxooro n3 n3gaHnini OCHOBHOWM nuTepatypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON OJ1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

Python-6ubnuoTeka onst Hay4HbIX U UHXEHEPHbIX Pac4Y&TOoB - SCipy.org
AMCTPMOYTMBLI U NOKYMEHTaUMs Ons s3bika nporpammuposaHus Python - python.org
OHnaitH yuebHuk n nitepnpetartop Python - tutorialspoint.com/python3

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
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Bup pabot MeTtoaunyeckue pekomeHaauum

nekunn OCYI.LI,eCTBJ'Iﬂﬂ y‘-leﬁHbIe OENCTBNSA Ha NEKLMOHHbIX 3aHATUSX, CTyAEeHTbl OO1XKHbl BHAMATEJIbHO
BOCNpuHMMaTb LencTens npenonasaresnis, 3anoMnmHaTb CKnagbiBawowmecs 06p3.3bl, MbICNTNTb,
no61BaTbCS NOHUMAHNS n3yd4aemoro npegmeta, npuMeHeHns 3HaHWN Ha npakTuke, npn peweHnn
y'-|e6Ho-npoq)eccv|0Haanb|x 3anad. CTy,D,eHTbI 0O0/XHbl aKKypaTHO BECTU KOHCMEKT. B cny4vae
HeOMOHUMAaHNS Kakoi-nnbo YacTtu npenmeta cnenyet 3anartb BOMpPoOC B yCTaHOBNEHHOM nopsgke
npenonasareso. B npouecce pa60TbI Ha nekuMn HeobxoauMO TakK Xe BbIMONMHATb B KOHCMEeKTax
mMooenn ndydaemoro npegmeta (GHOK-CXGMbI n T.,D,.), KOTOpble NCnonb3yeT npenonaBartesib.

nabopatopHble| YTeHre koHcnekTa nekunii 1 y4ebHrka fOMKHO CONPOBOXAATLCS NMPAKTUYECKMM PELIEHEM 3a8ay Ha

paboTbl OCHOBaHNW TEOPETUYECKIMX NONOXEHWUI AUCLMUMNAUHDI, LS YErO PEKOMEHOYETCS 3aBECTU
cneumanbHyto TeTpanb. ECnv cTyaeHT BUOUT HECKONBKO MyTel ANs peweHns 3anaqn, TO OH AONXEH
CPaBHUTb KX 1 BbIBPATb U3 HIX CaMblil ONTUMANbHbIA (MUHUMANbHOE KONUMYECTBO CTPOK KOLA).
Mone3Ho [o Havana NpPorpamMMMpPoBaHNs COCTaBUTb BNOK-CxeMy. PelueHns 3apady v npuMepoB
cnepyet nanaraTtb nogpobHo, 06OCHOBbLIBATL KaXAbll 3TAM PELWEHUs, UCXOLA U3 TEOPETUYECKIX
MONOXeHWi Kypca. MporpaMmHeblii Kog cHabXaTb KOMMEHTapUAMU,. NPUAEPXMBATLCSH PEKOMEHAALMN
PEPS.

camocTosi- | CamocTosiTenbHas paboTa Han y4ebHbIM MaTepuanoM sBNSIETCS COCTaBHOM 4acTbio 00y4YeHust
TenbHas ctyneHTa. [To MateMaTMyeckM KypcaM OHa CKNablBAETCs U3 YTEHUSI KOHCMNeKTa NeKumnii n yyebHuka,
paboTa pelleHnsl NPakTUYecknx 3aaad, CaMonpoBEePKY U BbIMOMHEHMS KOHTPONbHbIX 3aaaHuii. Kpome aToro,
CTYyOEHT MOXeT 00pallaTbCsl C BONpocamu K npenogasaTento Ans nofy4eHnst yCTHom v nuCbMeHHOM
KOHCYnbTaLum.

aK3ameH Ha ak3ameHax BbISICHSETCS MPeXAe BCEro OTHETNIMBOE 3HAHME TEOPETUYECKMX BOMPOCOB NPOrpamMmbi
Kypca.

Mpy NOArOTOBKE K 3K3AMEHY CTYAEHT LOMKEH MOBTOPHO N3Y4YNTb KOHCMEKTbI NEKLIMA 1
PEKOMEHOOBAHHYIO NMTEPATYPY, NPOCMOTPETb PELEHNS OCHOBHbIX 3aa4, PELEHHbIX
CaMOCTOSATENBHO U Ha nabopaTopHbIx paboTax, ceMmHapax, a TakXe COCTaBUTb NMUCbMEHHbIE OTBETHI
Ha BCE BOMPOChI, BOIHECEHHbIE HA 3K3AMEH.

10. MepeveHb MHGOPMaALMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuuniIuHe (MOAyno), BKAoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHust 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBNEHU 06pa3oBaTebHOro npoLecca no
OUCUMNAVHE (MOLyNio), BKNOYas nepedeHb NporpaMMHOro obecrneyeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe OUCLMNNVHBI (MOOYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MatepunanbHO-TEXHUYECKOE obecrneyeHue o6pasoBaTeanoro npouecca no gucumnnmHe (MOAynto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBGENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun ons KOHTaKTHOWM paboThl C MpenonaBsateneM, yKoMNnekToBaHHble cneumaniampoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgatoyHbix MaTepuanos.
MynbTumeouitHasa ayoutopums.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXCcsi MHBaNWUA0B U AL, C
OorpaHUyYeHHbIMU BO3MOXHOCTSIMA 34,0POBbSI

I'Ipvl Heobx0aMMoCTh B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATUE UHPOopMaLUK o6y'-|a+ou1|/|M|/|o;| nHBanungamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3[aHve TEKCTOBOW BepCUM NoBOro HETEKCTOBOMO KOHTEHTA LS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE NS PA3NNYHbIX NOfb30BaTENEN;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NMpencTaBuTb B pa3/IndHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa un |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNe NPOorpaMMHbIX CPeacTB, obecneymBatoLmx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMNMHON, 3a CHET aNibTePHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne oONCTaHUMOHHbIX o6pasoBaTeanb|x TEXHONOrnin ang nepegayv Hgopmauunmn, opraHndauum pasnmnyHbix
hopm I/IHTepaKTVIBHOIZ KOHTaKTHOM pa60Tb| o6yqa|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NEeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUMKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, npoeeneHns ceMmHapoB, BbICTyMJIeHNA C AokKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpOns;

- yBenndeHne npoaonxXnTtenbHOCT caoadun 06y’-la}OLIJ,I/IMC$I nHBANNMOOM UN1 NNLUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMK
300p0BbS hopM I'IpOMG)KYTOHHOVI arrectayumm no OTHOWEHUIO K YCTaHOBHeHHOIZ NpPOAONIXUTENIbHOCTU NX Coa4ql:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;

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

- NPOLONMXMNTENIbHOCTU BbICTYMNeHNs 0Byyatowerocs mpu 3awmTe KypcoBoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 01.04.02

"MpuknagHaa matematuka v nHopmaTnka" n Maructepckomn nporpamme "Martematmyeckne Metonbl U MHPOPMaLMOHHbIE
TEXHONOrMM B 3KOHOMUKKE U onHaHcax".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.05 43bik Python

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 01.04.02 - MNpuknagHas matematuka n nHdopMaTtuka

Mpodhunb noarotoskun: MaremaTnyeckme MeToabl U UHPOPMALIMOHHbBIE TEXHONOIMM B SKOHOMUKE 1 dOMHAHCaXx
KBanudpukaums BbIMyCKHMKA: MArucTp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasoBaTensHoi nporpamme: 2018

OcHoBHas nuTeparypa:
1. Cyau P. A. Python: Mocobwe / Cyau P.A. - CM6:BXB-MeTepbypr, 2015. - 759 c. ISBN 978-5-9775-1417-0 - Pexum
poctyna: http://znanium.com/catalog/product/939857

2. Python 3. Camoe Heobxonmmoe: Mocobue / MpoxopeHok H.A., poHos B.A. - CI16:6XB-MNeTtepbypr, 2016. - 464 c.
ISBN 978-5-9775-3631-8 - Pexum poctyna: http://znanium.com/catalog/product/944129

3. l'ypwukos C. P. OcHOBbI anropMTMmnsaumm n nporpammmnpoBaHns Ha Python: yue6. nocobue / C.P. l'ypukos. ? M. :
D®OPYM : IHDPA-M, 2018. ? 343 c. ? (Bbicwee obpasoBaHue). - Pexum goctyna:
http://znanium.com/catalog/product/924699

JdononHutenbHaa nuteparypa:
1. MpoxopeHok H. A. Python 3 n PyQt 5. Paspabotka npunoxenuii: Mocobue - C6: Napatenscteo 'EXB-lMeTepbypr’,
2016 - 833c. - Pexum goctyna
http://znanium.com/go.php?id=944629

2. Cammepdpung M., Python Ha npakTtuke [OnekTpoHHbIin pecypc] / Mapk Cammepdomng - M. : OMK TMpecc, 2014. - 338
c. - ISBN 978-5-97060-095-5 - Pexum goctyna: http://www.studentlibrary.ru/book/ISBN9785970600955.html

3. Python. Camoe Heobxoaunmoe: MNpakTtunyeckoe pykooacTeo / MpoxopeHok H.A. - CIM6:6XB-MeTtepbypr, 2010. - 414 c.:
ISBN 978-5-9775-0614-4 - Pexxum pocTyna: http://znanium.com/catalog/product/354989
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.05 43bik Python

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

Mpodhunb noarotoskun: MaremaTnyeckme MeToabl 1 UHPOPMALIMOHHbBIE TEXHONOrNM B SKOHOMUKE 1 dOMHAHCaXx
KBanudpukaums BbIMyCKHMKA: MArUcTp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2018

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.
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