Mporpamma omcuunnmHbl "CoBpeMeHHble TexHonormm B nporpammunposanun”; 38.03.05 "BuaHec-nHgpopmartuka”.

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

.....

IbHOW AeATensHoCcTH KoY

nognucaHo 3!76KTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma ANCUUNIUHDI
CoBpeMeHHble TEXHOOrMMN B MPOrpaMmMmpoBaHnm

HanpasneHue nogrotosku: 38.03.05 - busHec-uHopmatuka
Mpodpnnb NOAroTOBKMW: HE NpeaycMOTPEHO

Keanndprkauus seinyckHrka: 6akanaep

®dopma obyyeHns: o4Hoe

S3blk 0By4eHMsI: pycCKul

"on Havana obyyeHns no obpazoBatenbHoi nporpamMme: 2016

- DAEKTPOHHEBH
Il YHHBEPCH T
AR £ OFMALMOHHO AHATVTAMECHAR CHICTEMA Ky



Mporpamma omcuunnmHbl "CoBpeMeHHble TexHonormm B nporpammunposanun”; 38.03.05 "BuaHec-nHgpopmartuka”.

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) ctapwuii npenoaaeatens, 6/c Myxtaposa T.M. (kadpenpa aHanvaa AaHHbIX U
nuccnenosaHus onepauni, otaeneHne oyHoameHTanbHom NMHOPMaTUKU U MHGDOPMALIMOHHBIX TEXHOOr M),
Tatyana.Moukhtarova@kpfu.ru

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLuun npuobpeTaeMor KOMNETEHLUN
OriK-1 CnocobHOCTb pelaTb cTaH4APTHbIE 3a4a4M NPOECCMOHANbHON AeATENbHOCTU Ha

OCHOBE MH(OPMALMOHHON 1 61BAMorpadoMyeckoit KynbTypbl C MPUMEHEHUEM
MHEPOPMALVOHHO-KOMMYHUKALMOHHbBIX TEXHONOTWIA U C Y4ETOM OCHOBHbIX
TpeboBaHMin MHOPMaLMOHHOW 6e30MnacHOCTH

MK-13 YMeHne npoekTmpoBaTb 1 BHEOPSATb KOMMOHEHTbI VIT-nHdpacTpykTypbl
npeanpusaTus, obecnednsarolne [OCTUXEHME CTPATENMUYECKMX Lenei 1 NoanepXKy
Bu3Hec-npoLLeccos

MnK-14 YMeHMe ocylecTBnaTb NNaHnpoBaHe 1 opraHM3aumio NPOEKTHOW OeATeNbHOCTU Ha
OCHOBE CTaH4aPTOB yrNpasneHns npoekTamu

MK-16 YMeHne paspabatbiBaTb KOHTEHT U UT-cepBUCh Npeanpuatus u
VIHTepHeT-pecypcoB

Obyqarowmincs, OCBOVBWNIA AUCLUANAUHY (MOOY/b):

JonxeH 3HaTb:

- CMHTakCcuC S3bika nporpammupoBaHns Python;

- OCHOBHblE NPUHLMMBI 06 BEKTHO-OPVEHTUPOBAHHOMO NPOrPaMMUPOBaHNS.

- OCHOBHble Knacchl 13 6ubnmoTekn KnaccoB S3blka NporpammmposaHns Python ons cospaHus
06BEKTHO-OPUEHTUPOBAHHBIX MPUNOXEHWIA.

JonxeH ymeTb:
- pa3pabarbiBaTb NPOrpammbl Ha A3blke NporpamMmMmpoBaHns Python, co3aaBasi cCoBCTBEHHbIE KNacehl, a TakXe
MCMoNb30BaTh KNacchl 1 MOAyNM U3 6UBNMoTEK 3TOro A3bIKa;

JonxeH Bnanetb:

- HaBblkaMu Pa3pPaboTKM KOHCOMbHBIX MPUNTOXEHNI B CTUNE 06 bEKTHO-OPEHTUPOBAHHOIO NPOrPaMMMPOBaHNS Ha
A3blke nporpammupoBaHus Python;

- HaBblkaMu pa3paboTkn MPUNOXEHUIA C BHELWHMMI UCTOYHMKAMK OaHHbIX (TEKCTOBLIMK dpainamu, xml-cpainnamu,
6a3amu JaHHbIX);

- ucnonb3oBatb Habop 6ubnuoTek s3bika Python ons HayYHbIX BBIMUCNEHWIA 1 HAYYHOR BU3yanusaumm

JonxeH AeMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:

- NIPUMEHATb MOJTy4EHHbIEe 3HAHMS 1 HABbIKWU B MpoLecce JanbHenwero oby4eHunsl, Npu HanucaHum KypcoBsbiX 1
OMNIOMHON paboThbl, a TakXe B CBOEl AanbHelwein npodeccnoHanbHom 0esTenbHOCTM

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO
JaHHasa oucumnnmHa (Mogynb) BkNtoYeHa B pasgen "B1.B.AB.5 OucumnnuHbl (Mogynn)" OCHOBHON NPOheCCUOHANbHOW
obpazosatenbHol nporpammbl 38.03.05 "BusHec-nHdopMaTtuka (He NpeayCMOTPEHO)" M OTHOCWTCS K AUCLIMMNIMHAM MO

BblGOpY.
OcBauBaeTcs Ha 3 Kypce B 6 ceMecTpe.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBnseT 3 3a4eTHbix(ble) eamHuL(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 54 yaca(os), B TOM 4ncne nekuun - 18 yaca(os), npaktuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 36 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 54 yaca(os).
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KoHTponb (3a4éT / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMUHBIL: 3a4eT B 6 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)

Buabl u yachbl
KOHTaKTHOW paboTbl,

Paspenbl oucumnnuHbl / X TPyA0EMKOCTb CamocrositenbHas
N moayns Cemectp (B yacax) pa6ota
MpakTuyeckuelaboparopHble
Jlekumn 3aHATUSA paboTbl

Tema 1. 43bik Python. Tunbl gaHHbIX,
1.|onepauwvn, oneparopsbl. 6 2 0 8 8
OcobeHHOoCTM BBOOA/BbIBOA.

Tema 2. BcTpoeHHble TUMnbl 06 bEKTOB:
2.[Yncna Crpokn Koptexu Cnnckn 6 6 0 6 12
Cnosapu MHoXxecTBa

Tema 3. ®Painnosbiii BBOA-BbIBOA,.

3 YTeHne CTpoK C MOMOLLbIO
‘lntepatopoe doainos. Pabota ¢

OBOWYHbIMK doarinamum.

Tema 4. Bubnnoteka numpy ans
4.|peanusauumy MmaTemaTnyeckumx 6 2 0 4 8
06BEKTOB U BbIYMCIEHWIA.

Tema 5. CospaHune npunoxeHuin ¢
5.|GUI. O630p rpacpn4eckunx 6 2 0 6 10
6ubnmotex: Tkinter, PyQT.

Tema 6. Knacchbl B Python.
OnpepeneHne gaHHbIX, METOOOB,
6.|onepauni. HacnenosaHnue. 6 4 0 8

‘IMHOXecTBEHHOE HacnenoBaHue. 8
Komnosuums npu paspabotke

Knaccos.

Toro 18 0 36 54

4.2 CogepxaHue aucUUMNIUHLI (MOBYNS)
Tema 1. S3bik Python. Tunbl paHHbIX, onepauuu, oneparopbl. Oco6eHHOCTM BBOAa/BbiBOAA.

WNcTtopusa a3bika Python. OcHOBHble anropntMmyeckme KOHCTPyKLUK (NocnenoBatenbHbie eACTBMS, oneparTopbl
yCnoBusi 1 BbIbopa, LUKbI, OYHKUMW, UCKIOYEHUS, yTBEPXAEHNS). OnncaHne BCTPOEHHbBIX TUMOB LaHHbIX. Hen3MeHHble
1 n3mMeHumBble 06beKThI. VIMeHa. CuHTakcmue BoipaxeHuii B Python. OcobeHHocTn obwenpuHaTtoro B Python ctuns
NporpamMmMmMpoBaHus.

Tema 2. BctpoeHHble Tunbl 06bekToB: Yncna Ctpoku Koptexu Cnuckmu Cnosapu MHoxecTBa

Pa3Hoobpasune TvnoB-konnekuumii B a3eike Python (string, list, tuple dict),. Obwme noaxonbl 1 0COGEHHOCTU KX
NCMOoSb30BaHWA NPW HaNMcaHUM NporpamMM: NHOEKCUpoBaHue, cpesbl, PYHKUUN BbIYHUCNEHUS AIVHBI, MaKCUMaTbHOro 1
MUHMMaNbHOrO 3HA4YeHN, COPTUPOBKM, CMEHBI MOPSAKA CNEefoBaHNS aNEMEHTOB 1 Ap. OCOBEHHOCTU Kaxaoro 13
TUNOB-KONNEKUMNNA.

OnpeneneHne gOyHKUMIA 1 1X BbI30B. MNepenaya napameTpoB B OyHKLMK.

Tema 3. dannoBbii BBOA-BbIBOA,. UTeHMe CTPOK € NMOMOLLbIO uTepaTtopoB channos. Pabota ¢ A4BOUYHBIMU
dannamu.

DYHKLMS OpeN 1 PeXUMbl OTKPbITUS chaiina. YteHne na doarina. NpeobpasoBaHue TEKCTOBLIX AAHHBIX B Apyrue
chopmatbl. CpeacTea 3anucy MHPOPMaLMKM B TEKCTOBBIV dpaiin. 3akpbiTue dpaiinos. ObpaboTka NCKoYEHWA Npu
pabote ¢ dpannamu. Paiinel B popmate UNICODE. cnonb3osaHue ntepartopos npu pabote ¢ chatnamu. XpaHeHue
0bpaboTka MHhopMaLMK NpK NOMOLLM ABOUYHbIX cpaiinos. Cepuanmaauns, mogynb pickle.

Tema 4. Bubnuorteka numpy ons peanvMsaumm mateMaTmyeckux 06 LEKTOB M BbIYMCIIEHUMA.

Maket Numpy Ans ocywwecTBNeHNS BbICOKOYPOBHEBbIX YACNEHHBIX pacyeToB . YHMBepcanbHble oyHKumn. basosbie
onepauuu Hag maccuamu. Moaynb LinearAlgebra. Monyne RandomArray. Pa6oTta ¢ MHorouneHamu. BoamMoxHocTu
WHTErpMpoBaHns (oyHKUMWIA, 3aJaHHbIX pas3nnyHbiMm cnocobamu. O630p Apyrux NakeToB NS HAYHYHbIX BbIYUCIEHWIA.

Tema 5. CoapaHue npunoxenun ¢ GUI. 063o0p rpadmyeckux 6ubnuorek: Tkinter, PyQT.
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MpunoxeHns ¢ rpadpryecknm MHTepgericoMm nonb3osatens. O63op rpacmyeckux GUbNMOTEK (MHOroNNaTOPMEHHbIN
naket Tkinter, 6ubnnoteka wxWidgets,PyGTK - Habop Bu3yanbHbix komnoHeHToB ans GTK+ n Gnome, Pythonwin). O
rpadgouyeckom nHtepdoence. Maket Tkinter:

-Knaccobl BugxeToB

-CobbiTns

-CosfaHve 1 KoHMryprpoBaHme Buaxeta
-MeHenxepbl PacnonoXeHus
-N306paxeHuns B Tkinter

-Mpadpryeckre NPUMUTUBBI.

Tema 6. Knaccbl B Python. OnpepneneHve paHHbIX, MeTOA0B, onepauuin. HacneposaHue. MHoOXeCTBEHHOEe
HacnepoBaHue. Komnosuums npu paspaboTke Knaccos.

OcobeHHOCTU peanusaumny Tpex NPUHLMNOB 06 bEKTHO-OPUEHTUPOBAHHOMO NPOrpaMmMmpoBaxus B Python:
VHKancynsaumsi, HacnenosaHue, nonmMopdouam. Tunbl 1 knacesl. Onpenenexune knacca. JocTyn K CBOVWCTBAM.
OnpeneneHvie MeTonoB 1 onepatopos. OTHOWEHMS MeXAy Knaccamu: HacnenoBaHue, accounauuns, arperaums.
Cratunyeckune MeTopl, MyNbTUKNACChI, YCTONUMBBIE 06 BEKTHI.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLmMxcs no
AucuunnuHe (Moaynio)

CamocTositenbHas pabota obyyaowmxcs BoIMNOMHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE NpenofasaTens,
Ho 6e3 ero HenocpecTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCcToSTENbHYO paboTy Ha
ayLUTOPHBIX 3aHATUSX U HA BHEAYAUTOPHYIO caMocTosTeNbHYto paboTy. CamocTosTenbHas paboTta obydyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENbHOE OCBOEHME OTLEMNbHBIX TEM (Pa3fenos) AUCLUMNANHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaeMbIX BO BpeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyarowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eBOHYI0, Hay4HYIO 1 CMIPABOYHYIO NUTEPATYPY, BIMONHSAT 3aaHUs, HanpaBneHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOMIO MO AUCLMNNUHE.

OpraHunsauus caMocTosTenbHol paboTbl 0ByHarowWmxcst PpernameHTpyeTcs HOPMaTUBHBIMA LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsinok opraHn3aumm n ocylecTBAeHNs 06pa3oBaTenbHON NesTeNbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BbICLIETO
0bpasoBaHus - nporpammam bakanaspuarta, nporpammam creumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTaa obpasosaHus 1 Hayku Poccuiickoin dPepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum No14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHOM PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMA"

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
doenepanbHbIi yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeiepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBeEpcuTeT"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doegepanbHoOro yHmeepcuteTa

6. POHA, OLLEHOUHbIX cpencTts no gpucuvninHe (MOAyHlO)

®DOHL OLIEHOYHbIX CPEACTB MO AUCUMNAUHE (MOOYNIO) BKIOYAET OLEHOYHbIE MAaTEPUanbl, HaNPaBNeHHbIE HA MPOBEPKY
OCBOEHUS KOMMETEHUMIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/IHOYAET OLEHOYHbIE
CpeLCTBa TEKYLWEro KOHTPOMS 1 OLEHOYHbIE CPELCTBA NMPOMEXYTOUHOM aTTecTaumm.

B dpoHIe oueHOYHbIX CPeacTB COAEePXUTCS cneayiolas MHgpopMauums:

- COOTBETCTBME KOMMNETEHLUIA NNAHMPYEMBIM Pe3ynbTatamM 0By4eHuUs No LUCLUMIMHE (MOLYNIO);

- KpUTEPUM OLIEHNBAHNS COPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXAHU3M (POPMUPOBAHMS OLEHKM MO AUCUUNAVHE (MOZYNIO);

- onucaHve nopsiaka NPUMeEHeHWs U NpoLeaypbl OLEHNBAHNS 415 KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVM OLLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXxaHune oueHO4YHbIX CpencTB, BKOYas TpeéoBava, npegbsasnsgemMble K OEencTBuAM o6yqa|ou4v|xc;|,
OEMOHCTPUpPyeEMbIM pe3ynbTaTtaM, 3adaHns pas3/indHbIX TUMOB.

DOH[ OLIEHOYHbIX CPEACTB MO AMCUMMNINHE HaxoauTcs B [punoxeHnun 1 K nporpamme AUCLMUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLN/INHBI (MOAYNS)

OcBoeHVe ancUMNAMHBI (MOayns) Npeanonaraet U3y4eHne OCHOBHOW 1 AOMONHUTENbHOV y4ebHO NMTepaTypbl.
Nutepatypa MoxeT BbiTb AOCTYMHA 0byyatowmnMcst B OAHOM U3 ABYX BapuaHToB (6o B 060MX N3 HIX):
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- B 9NIEKTPOHHOM BUAE - YEPES ANEKTPOHHBLIE BUBNMOTEYHBIE CUCTEMbI HA OCHOBaHMM 3ak/4eHHbIX KDY noroBopos ¢
npaBoobnanarensamu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.
ONeKTPOHHbIE U3AaHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBELEHMM 0BYYaOLLMMCS CBOEMO NIOrMHA 1 Napons
OT NIMYHOTrO KabuHeTa B cucteMe "ONeKTPOHHbIA yHUBepcuTeT". Mpu MCNONb30BaHMKN NeYaTHbIX M3naHUA BbNNOTEYHbI
oOHA, OoMKeH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obydyarowerocs n3 ymcna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BONONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAUMO AN OCBOEHWUS AMCUMNAMHBI (MOaYNS),
HaxoauTcs B MpunoxeHun 2 k paboyeit nporpamMme aucumnnvHbl. OH NOANEXMT OBHOBAEHMWIO NMPU N3MEHEHNM YCNOBUIA

norosopoB KDY ¢ npasoobnanatensiMy aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHWN KOMMNEKTOBAHUS (OOHA0B HayuHow
6vbnnotekn KPY.

8. NepeueHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", HeoOX0,AUMbIX ONSA
OCBOEHUS OUCLUMNMNHBI (MOOYNs)

Bukunnenus - http://ru.wikipedia.org/wiki/Python

VHTYWUT - http://www.INTUIT.ru (http://www.intuit.ru/department/pl/python)
Cawit o nporpammupoBaHum - https://metanit.com/python/tutorial/
Camoyuntenb Python - http://pythonworld.ru/samouchitel-python

Cysu P. 43bik nporpammuposanHnsg Python -
http://www.e-reading.by/bookreader.php/138711/Yazyk_programmirovaniya_Python.pdf

9. MeTtoguyeckue ykasaHus ons 06y4aloLLLMXCsl MO OCBOEHUIO AUCLUMAUHBI (MOAYNS)

Bup, pa6ot MeTtoauueckue peKoMeHpaLmm

nekumnu Bo BpeMms nekunii CTyaeHTbl JONXHbI BHUMATENbHO CAywWwaTh, a, camoe rMaBHoe, NoHUMaTb eé
conepxaHun. OCHOBHbIE MONOXEHMUS NekumMmn Heobxoamnmo 3anuceiBatb. KoHcnekT nekunii Gynert B
JanbHelweM Ncnonb30BaThes Kak 6a30BbI CNPaBOYHbIA MaTepran. Ha nekumsx npmBoasTcs
npuMepbl MPUMEHEHUS Pa3NNYHbIX MPUEMOB NPOrpPaMMMPOBaHMS N UCMONb30BaHNS NakeToBs,
Haubonee WMPOKO NpUMeHsieMbix B Python.

nabopatopHble| Llenbto npoBeneHns nabopatopHbix paboT sSBnseTcs (hOPMUPOBAHNE NPAKTUYECKMX HABBIKOB

paboTbl HanucaHns NporpaMMm Ha si3blke nNporpamMmupoBanmus Python. JlabopatopHble paboTbl NpoBOASTCS B
(POpMe COBMECTHOIO PELIEHNS 3a4a4, KOTOpble MPU3BaHbl AaTtb CTYLEHTY NpeLncTaBneHne 0b
0COBEHHOCTSIX JAHHOMO A3blka U WUPOTE Ero UCnonb3oBaHns. CTyAEHTY PEKOMEHLYETCS aKTUBHO
yyacTBoBaThb B 00CYXOEHUSIX, Npeanaratb COOCTBEHHbIE BAPUAHTbI PELEHNS TEX MW UHBIX 3a4ad U
BOMPOCOB. BO3HMKAOWWYMX B X04€ pa3paboTku nporpamMm. @

camocTosi- | CamocTosiTenbHas paboTa 3aknoyaeTcs B U3y4eHnn OONONHUTENbHON NUTepaTypbl No AaHHOMY
TenbHas npeamety ons 6onee rny6okoro NoHMMaHus npegmeTa. Takxe HeoOXoaMMO NbITaTbCs BbIMONHATL BCE
paboTa 3ajaHusi, KoTopble pasbrpatoTcs B pamMkax nabopaTopHbIx paboT 1 0CTaBNeHHbIX Ha

caMocTosiTeNnbHoe nayyeHue. MNnaHoMepHas camocTosiTensHas pabota 6ynet

crnocobCcTBOBaTb CUCTEMATM3ALMMN NONYYEHHBIX 3HAHWIA N HABLIKOB. €

3ayet 3ayeT NPOBOANTCS B BULE TEOPETUYECKOrO ONPOCA 1 PELIEHNs NpakTUyYecKoit 3anayn. Mpu
MOLrOTOBKE K 3a4eTy

BaXXHOW sIBNsieTCcs Kak paboTta ¢ KOHCMEKTOM B LIENSIX Ny4lero yCBOEHMsi TEOPETNHECKOro MaTepuana,
TaK U CaMOCTOSATENbHOE pelleHne 3a8a4. OTO MO3BOMUT HE MPOCTO MOJMy4YUTb TEOPETUYECKINE 3HAHUS
Mo NpeaMeTy, a NOAKPENUTb UX PeanbHbIMY MPaKTUYECKUMM HaBbIKaMi. €

10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHOJOTMI, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pPa30BaTe/IbHOrO
npouecca no gucuuniInHe (Moayno), BKOUYas nepeyeHb NporpaMMHOro obecrneyeHust U MHGOOPMAaLMOHHBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHUN 06pa3oBaTebHOro npolecca no
OMcUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnun 3 k paboyei nporpamMMme OUCLMNNNHBI (MOOYNS).
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayautopus.

KomnbioTepHsbI knacc.

12. Cpeﬂ,CTBa apgantauumumv npenopgasaHus ogucUMNNINHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYAOWUMIACA MHBANULAMW U NIMLAMU C OFPAHUYEHHbBIMU BO3MOXHOCTSMU 300POBbS:

- co3daHune TEKCTOBOW Bepcun nto60oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIro npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus 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 BU3yanbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, obecneymBatoWmx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMIMHON, 3a CHET aNlbTEPHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOTMIA ANs Nnepefadn MHGOPMaLUK, OpraHn3auun pasnmnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThkl oby4atolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHaApOB, KOTOpble MOryT
ObITb UCMONb30BaHbl sl NPOBEAEHNUS BUPTYaNbHbIX NTEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4AaCTHNKOB
IMCTaHUMOHHOIo 06y4yeHusl, NpoBeleHsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPOoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- PVIMEHEHNEe ONCTAaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWIA O OpraHM3aummn GOOPM TEKYILETo 1 MPOMEXYTOYHOMO
KOHTPONS;

- yBENNYeHne NPOoOONXNUTENbHOCTY caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSMI
3[10p0Bbs DOPM NMPOMEXYTOYHON aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

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

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

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 38.03.05
"BusHec-nHdopmaTtmka" n npodouno NOAroToBKN "He NpesyCMOTPeHO".

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 7 ns 9. Bl YHH

AR 5 AN LM O



Mporpamma omcuunnmHbl "CoBpeMeHHble TexHonormm B nporpammunposanun”; 38.03.05 "BuaHec-nHgpopmartuka”.
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651.B.[1B.5 CoBpemeHHble TEXHONOrMN B MPOrpaMMmupoBaHnmg

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpaeneHnue nogrotosku: 38.03.05 - buaHec-nHgopmartuka
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma oby4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBaTenbHoi nporpamMme: 2016

OcHoBHas nuTeparypa:
1.Python: Mocobue / Cyan P.A. - C16:EXB-MeTtepbypr, 2015. - 759 c. ISBN 978-5-9775-1417-0- Pexum gocTtyna:
http://znanium.com/bookread2.php?book=939857

2. Python 3. Camoe Heobxoaumoe: Mocobue / MpoxopeHok H.A., poHos B.A. - CM6:6XB-IMeTepbypr, 2016. - 464 c.
ISBN 978-5-9775-3631-8- Pexum goctyna:

http://znanium.com/bookread2.php?book=944129

3.I'ypukos, C. OcHOBbI anropmMTMU3aumm 1 nporpammmposaHns Ha Python : yue6. nocobue / C.P. MNypukos. - M. :
DOPYM : UHOPA-M, 2017. - 343 c. - Pexum goctyna:

http://znanium.com/bookread2.php?book=772265

4.Python 3 n PyQt 5. PaszpaboTka npunoxenuii: Mocobue / MpoxopeHok H.A. - CI6:6XB-IMeTepbypr, 2016. - 833 c.
ISBN 978-5-9775-3648-6- Pexxum goctyna:

http://znanium.com/bookread2.php?book=944629

5. Django. MNpakTrka cospnaHus Web-caiitoB Ha Python: MNocobue / OpoHoe B.A. - CM6:6EXB-IMetepbypr, 2016. - 528 c.
ISBN 978-5-9775-0421-8- Pexwum goctyna:

http://znanium.com/bookread2.php?book=941019

JononHutenbHas nuteparypa:

1. OCHOBbI anNropuTMU3aLMKn 1 NPOrpaMMmMpoBaHns Ha s3bike MuToH: YuebHuk / Houka E.W. - M.:.KYPC, 2017. - 208 c. -
Pexum poctyna:

http://znanium.com/bookread2.php?book=795688

2. AnneH, B.0. Think DSP. Lindpposas obpaboTka curHanos Ha Python / B.. AnneH ; nep. ¢ aHrn. A.9. BpsHanHckuia. -
Mockga : MK [Mpecc, 2017. - 160 c. - ISBN 978-5-97060-454-0. - TeKkCT : 3NeKTPOHHbIV // DNeKTPOHHO-6ubnmnoTeyHas
cuctema Tlanb' : [canT]. - URL: https://e.lanbook.com/book/93566

3. OcHOBbI anropmMTMMU3aLmm 1 nporpammmnpoBaHns Ha Python : yue6. nocobue / C.P. MN'ypukos. - M. : DOPYM :
NH®PA-M, 2018. ? 343 c. - Pexxum goctyna:

http://znanium.com/bookread2.php?book=961522

4. OCHOBbI aNropMTMU3aLIMM 1 NPOrpaMMmnpoBaHns. OTBETLI HA KOHTPOSbHbIE BOMPOCHL.: YuebHuk / Houka E.N. -
M.:KYPC, HUU NHDPA-M, 2017. - 59 c.: ISBN 978-5-906818-82-9- Pexum goctyna:

http://znanium.com/bookread2.php?book=772548
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
651.B.[1B.5 CoBpemeHHble TEXHONOrMN B MPOrpaMMmupoBaHnmg

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

Hanpasnenue nogrotosku: 38.03.05 - buaHec-nHgopmartuka
Mpodounb NOArOTOBKMW: HE NPEAYCMOTPEHO

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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.
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