Mporpamma aucumnnmHbl "A3bik Python"; 01.04.02 MpuknagHas matematvika U MHgopMaTrka; ctapwuii npenogasatens, 6/c Myxtaposa

MUHWCTEPCTBO OEPA30BAHS 1 HAYK POCCUNCKON ®EOEPALIN
depepanbHoe rocyiapCcTBEHHOE aBTOHOMHOE 06pa3oBaTenbHOE yupeXaeHne Boicwero 06pasoBaHus
"KasaHcknii (MprBonxckuin) goegepanbHbii yHuBepcutet”

VHCTUTYT BblUMCANTENBHOW MaTeMaTnky U MHGOPMALIMOHHBIX TEXHONOMNIA

YTBEPXOAHKO

MpopekTop no obpasoBaTenbHoOW aesTenbHocTU KDY
npodp. Taropckun O.A.

o 20 T.

MporpamMmma AUCLUNNAUHBI
Asbik Python 61.B.00.3

HanpasneHue nogrotoeku: 01.04.02 - MNpuknanHas mateMaTnka u nHgopMartmka
Mpodounb NOAroToBkKM: AHaNM3 OAHHbIX U €ro NPUNOXEHUS

Keanudukaums BbiMyCKHMKA: Marucrp

dopma 0by4eHust: guHoe

S13bIk 0Oy4eHNs: pyCCKuii

ABTop(bl): MyxTaposa T.M.
PeueH3eHT(bl): AHapuaHosa A.A.

COINMACOBAHO:

3asenytowmin(aa) kagpenpoii: Muccapos M. .

lMpoTokon 3acenannsa kadpenpol No o1 " " 201_r

Y4yebHo-mMeToanyeckas kommccusi IHcTuTyTa Bbl'-lI/ICﬂI/ITeHbHOI/I mMaTeMaTuku 1 MHPOPMAaLMOHHbBIX TEXHONOTWIA:
Mpotokon 3acenaHms YMK No or" 201_r

KasaHb
2017

KTPOHHB H
BEPCPITET

TAHECAAR CHTTEMA Ky

DAE
PerucrtpaumnoHHbin Homep BEE YH H

ARl | AL O



Mporpamma aucumnnmHbl "A3bik Python"; 01.04.02 MpuknagHas matematvika U MHgopMaTrka; ctapwuii npenogasatens, 6/c Myxtaposa

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pPe3ynbTaTos 00yyeHns No aucuunInHe (Moaysnto), COOTHECEHHbIX C MNaHUPyeMbIMM
peaynbTataMn 0CBOeHMs obpasoBaTeNibHOM NporpaMMbl

2. MecTo MCUMNNUHBI B CTPYKTYPE OCHOBHOM NPOddeccroHansHo o6pasoBaTenbHOM NporpamMmbl Bbicero o6pasoBaHus

3. O6beM aucumnIvHbI (MOayns) B 3a4eTHLIX eAVHMLAX C YKasaHWeM KONMYECTBa YacoB, BblAeNeHHbIX Ha KOHTaKTHYIO
paboTy obyyatowwmxcs ¢ npenoaasartenem (Mo BuaaM y4ebHbIX 3aHSATUI) U Ha CaMOCTOSITENbHYIO paboTy obydatowmxcs

4. CogepxaHue oucumnamHbl (Moayns), CTPYKTYpMpOBaHHOE NO TeMaMm (pasgnenam) C ykasaHneM OTBEAEHHOro Ha HUX
KONMYeCTBa akafeMMYeCcKrX YacoB 1 BUAOB YYEOHbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTn4eckuii nnaH KOHTAKTHOM 1 caMoCToATENbHON paboTbl Mo AUCUMNANHE/ MOAYNO
4.2 ConepxaHune gUCLMNInHbI

5. MepeyeHb y4ebHO-MeToaNYeckoro obecneyeHns onsi cCaMocTosTeNbHol paboTbl 06y4HatoWwmxcs no ANcUnnInHe
(Momynio)

6. POHLI OLLEHOYHBIX CPEeACcTB No AUCLMNAMHE (MOOYNO)

6.1 MNepeyeHb KOMNETEHLM C yKa3aHneM 3TanoB 1x oopMMPOBaHMs B NMPOLIECCE OCBOEHNS 06pa3oBaTeNbHON
nporpamMmbl 1 QOOPM KOHTPONSA UX OCBOEHUS

6.2 OnncaHue nokasartenem n Kputepunes oueHnBaHnA KOMMETEHLUMIA Ha pasnunyHbiX aTanax ux PopMmnpoBaHus,
onncaHune wkan oueHmnBaHuns

6.3 TUNOBblE KOHTPONbHbIE 3a4aHuWsl UIN MHble MaTepurarbl, He06X0AMMbIE ONS OLEHKN 3HAHWIA, YMEHWIA, HABBIKOB U (M)
onbiTa AesTeNbHOCTU, XapakKTepUayoWwmx aTanbl OPMUPOBAHUSI KOMMETEHUMIA B MPOLIECCE OCBOEHNSI 06pa3oBaTesibHON
nporpammbl

6.4 MeToaunyeckue matepuanbl, onpegensolme npoLeaypbl OLEHNBAHNS 3HAHWA, YMEHWUIA, HABbIKOB U (MNK) OnbiTa
LeATeNbHOCTU, XapaKTepU3YHoLLMX 3Tanbl OOPMUPOBaHNS KOMNETEHLUI

7. MNepeyeHb OCHOBHOM 1 AOMONHUTENbHOW y4ebHON nnTepaTypbl, HEOOXOLMMOI ANsi OCBOEHUS AUCLMMNUHBI (MOLYNS)
7.1 OcHoBHas nuteparypa

7.2 JononHntenbHasa nuteparypa

8. MNepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTu "IHTepHeT", HeoBX0ANMBbIX ANt OCBOEHMS
AVCUMNAUHBI (MOOYyNS)

9. MeToamnyeckue ykasaHus ons 0by4atoWwmxcs No OCBOEHWIO AMCLUMNAMHBI (MOAyns)

10. MepeyeHb MHGOPMALUMOHHbBIX TEXHONOMMIA, UCMONb3YEMbIX MPU OCYLIECTBNEeHUN 0Bpa3oBaTenbHOro npolecca no
AMCLMNNMHE (MOAYNIO), BKNOYAs NepeyeHb NporpamMMHoOro obecneyeHns 1 UHGPOPMAaLMOHHbBIX CMPABOYHbIX CUCTEM (NpW
HeobXxoaMMOCTK)

11. OnncaHve matepuanbHO-TEXHUYECKON 6a3bl, He0OXOAUMO A4S OCYIEeCTBIeHMs 06pa3oBaTebHOro npouecca rno
OVCUUNNnHE (MOLYIIO)

12. Cpe,EI,CTBa agantaunm npenogaBaHnsa oncumnnmHbl K I'IOTpeﬁHOCTFIM 06yqa+ouw|xc;| MHBanNnOooB 1 nny, C
orpaHmn4eHHbIMN BO3MOXHOCTAMUM 300PO0BbS
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Mporpammy omcuunnnHel paspabdoTan(a)(n) ctapwwin npenogasatens, 6/c Myxtaposa T.M. (kadbenpa aHannsa OaHHbIX U
nccnenoBaHns onepaumnin, otaeneHne oyHaameHTanbHon MHOPMaTUKn 1 MHEOPMALIMOHHBIX TEXHONOINIA),

Tatyana.Moukhtarova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yueHUs No gUcUUnInHe (MOOYN0), COOTHECEHHbIX C MIaHUPYyeMbIMU
pesynbTataMm ocBoeHusi o6pa3oBaTtenbHON NPorpaMmbl

BbII'IyCKHI/IK, OCBOUBLINIA ancumnnuHy, nonxeH obnapatb cnenywuwmnmn KoMmneTeHUnsamn:

LLinchbp komMneteHuUn Pacwuucpposka
npuobpeTtaemMoin KOMNETeHLUN

OK-1 CNOCOBHOCTb K aBCTPaKTHOMY MbILWIEHWIO, aHANN3Y, CUHTE3Y

MK-8 CMoCcoBHOCTbIO paspabatbiBaTh KOpPropaTVBHbIE CTaHAAPTHLI M MPOdOMIK
CPYHKUMOHANBHO CTaHOapTM3aumMmn NpunoXeHnid, CUCTEM,
MHbOPMaLIMOHHO MHAPPACTPYKTYPbI

OK-3 FOTOBHOCTb K CAMOPAa3BUTMIO, cCamopeannaaunm, UCNonb30BaHno
TBOPYECKOro noTeHumana

OlnK-3 CMOCOBHOCTbIO CAMOCTOATENbHO NprobpeTaTh C MOMOLLbIO
MHCPOPMALMOHHBIX TEXHONOTMIA 1 UCMONb30BaTh B MPAKTUYECKOW
e TENbHOCTU HOBbIE 3HAHWS U YMEHWS, B TOM YUCTE, B HOBbIX 06/1aCTsX
3HaHWIA, HEMOCPELCTBEHHO HE CBSA3aHHbLIX CO CCHEPOlt AEATENBHOCTH,
pacwupsTb 1 yraybnsaTb CBOE HAyYHOE MUPOBO33PEHMNE

Oornk-4 CNOCOBHOCTbLIO UCMOMb30BATL Y NPUMEHSTb YrnybneHHble 3HaHUs B obnactu
NpWKNaaHok MaTeMaTnkm 1 MHGOPMAaTHKK

MnK-1 CNOCOBHOCTb NMPOBOANTL HAYYHbIE MCCNELOBAHNS U MOMy4aTh HOBbIE
Hay4Hble U NPUKNanHble Pe3ynbTaTbl CAMOCTOATENBHO Y B COCTABE HAYYHOrO
KonnekTmea

MnK-10 CcnocobHOCTbIO paspabatbiBath y4ebHO-METOANYECKNE KOMMNEKCHI ANs
3/1EKTPOHHOI0 1 MOBUNIBHOTo 06y4eHust

BbII'IyCKHI/IK, OCBOUBLINIA OUNCUNNNINRHY:

1. DOMXeH 3HaTb:

- CMHTakCcuc s3bika nporpammuposaHuns Python;
- OCHOBHblE NPUHLMMBI 06 EKTHO-OPUEHTUPOBAHHOMO NPOrPaMMUPOBaHNS.

- OCHOBHble Knacchl 13 6ubnMoTekn KNaccoB si3blka nporpammmpoBaHns Python ons cospaHus
06BEKTHO-OPUEHTUPOBAHHBIX MPUNOXEHMWIA.

2. DONTXEH yMeTb:

- paspabatbiBaTb NporpaMmbl Ha sA3blike NporpammupoBaHns Python, cosnaBasi coBCTBEHHbIE KNacchl, a Takxe
MCMNonb30BaTh KNacchl 1 Moaynm u3 6mbnnmoTtek aToro A3blka;

- co3paBatb yOoOHbIN MHTEPAENC ANS UCMONb30BAHNS CO34aHHbIX MPOrPaMMHbIX CPELCTB C NMOMOLLbIO 6ubnuoTeku

Tkinter unu gp.

3. DONMXEeH BnaneTb:

- HaBblkaMu pa3pa6on<v| KOHCO/IbHbIX NMPUNOXEHUIN B CTUNE O6'beKTHO-0pI/IeHTI/IpOBaHHOI'O nporpamMmmnpoBaHnsa Ha A3blke

nporpammuposaHms Python;

- HaBblkamu paspaboTkn NPUNOXEHUI C BHEWHNMMN UCTOYHMKAMU JaHHbIX (TEKCTOBLIMU doaiinamu, xml-cpainamu, 6azamu

OaHHbIX);

- ucnonb3oBatb Habop 6ubnuoTek sa3bika Python ons HayYHbIX BBIMUCTEHWIA 1 HAYYHOR BU3yanu3aumm
4. LOMXEH LEMOHCTPUPOBATb CMOCOBHOCTb U FOTOBHOCTD!

- MPUMEHSTb NMOJyYEeHHblE 3HAHUS 1 HABbLIKM B NPOLEcCe AanbHeNWero oby4eHuns, Npy HanMcaHnm KypcoBbIX 1
BbIMYCKHbIX paboT, a Takxe B CBOEN AanbHellwer NpodecCcroHanbHoM AesTeNbHOCTH
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2. MecTo AUCUMNINHBI B CTPYKTYpe OCHOBHOW NpocdpeccruoHanbHon o6pa3oBaTteNibHOM NporpaMmbl BbiCLLIETO
obpasoBaHus

[aHHas y4ebHas aucumnnunHa BkitoyeHa B pasgen "61.B.0 0.3 OucumnnnnHel (Moaynm)" oCHOBHOM NpodpeccroHansHom
obpasosatenbHol nporpammbl 01.04.02 "MpuknagHas matematka u nHgopmatka (AHanu3 gaHHbIX U ero
npunoxeHus)" n oTHocuTCS K 06si3atenbHbIM aucumnnnHam. OcsamBaeTcs Ha 1 kypce, B 1 cemecTpe.

3. O6bem gucuunanHbl (MOOyNs) B 3a4eTHbIX eguHMLaX ¢ YKa3aHMeM KONMYecTBa YacoB, BbloeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyuyaloLuxcs ¢ npenopasaresnem (Mo BUAAM yuyeOHbIX 3aHATUN) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

Obwas TpyL0eMKOCTb AUCLUMMANHBI COCTABNSET 4 3a4eTHbIX(ble) eauHuL(bl), 144 yaca(os).

KoHTakTHasi paboTa - 28 yaca(os), B TOM 4ucne nekuun - 0 yaca(os), npaktndeckmne 3aHatus - 0 yaca(os), nabopatopHblie
paboTbl - 28 Yaca(oB), KOHTPOSNb caMocTosiTeNbHOM paboThl - 0 Yaca(o.).

CamocTositenbHasi paboTa - 62 4aca (oB).
KoHTponb (3a4éT / ak3aMeH) - 54 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLUMNUHBIL: 3K3aMeH B 1 cemecTpe.

PeructpaunoHHbIii Homep
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4. CopepXxaHue OUCLUMNMNHBI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBe4eHHOro Ha
HUX KOonyecTBa akageMunyeckmnx yacos v BuaoB y‘-IeGHbIX 3aHATUNA

4.1 CTpyKTypa 1 TeMaTM4yeCcKuii NaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNAUHE/ MOAYIO

Buabl u yachbl
KOHTaKTHOW paboTbl,

Paanen MX TPYBO0EeMKOCTb
N OUCLUNNNHBI/ CemecTp) ‘()g wacax) CaMocL%sg;anaa
mMonyns p

MpakTuueckuellabopaTtopHble

Jlekumm 3aHATUA paﬁoTbI

Tema 1. SA3bik Python. Tunbl gaHHbIX,
1.|onepauwnn, onepartopbl. 1 0 0 2 4
OcobeHHoOCTM BBOAA/BbIBOOA.

Tema 2. BcTpoeHHble Tunbl 06 bEKTOB:
2.[Yncna Crpokn Koptexu Cnnckn 1 0 0 8 16
Cnosapu MHoXecTBa

Tema 3. darnnosblii BBOA-BbIBOA,.

3 YTeHne CTpoK C NOMOLLbIO
‘lutepatopos cpaiinos. Pabota ¢

OBOWYHbIMK dharinamum.

Tema 4. Bubnuoteka numpy ans
4.|peanusaumy MaTeMaTnyeckmx 1 0 0 2 4
06EKTOB U BbIYMCIEHWIA.

Tema 5. CospaHue npunoxeHuin ¢
5.|GUI. O630p rpacpmnyeckunx 1 0 0 4 14
6unbnuotek: Tkinter, PyQT.

Tema 6. Knaccol B Python.
OnpeneneHne oaHHbIX, METOOO0B,
6 onepaumin. HacneposaHue.

‘IMHOXecTBEHHOE HacnenoBaHue. 1 0 0 8 16
Komnoauums npu paspabotke

KNnaccos.

Toro 0 0 o8 62

4.2 CopepxaHne QUCLMUMINHDI

Tema 1. S3bik Python. Tunbl gaHHbIX, onepauuu, onepartopbl. Oco6eHHOCTH BBOAA/BbIBOAA.

CwuHTakcunc a3bika Python nns 0CHOBHbIX anrOpUTMUYECKNX KOHCTRYKUWIA, TMTEPanos, BelpaxeHuin. OnucaHne
BCTPOEHHbIX TUMOB AaHHbIX, 0COBEHHOCTM 0blwenpuHsToro B Python ctunsi nporpamMmmMpoBaHus.

Tema 2. BcTpoeHHble Tunbl 06bekToB: Yucna Ctpoku Koprexu Cnucku Cnosapu MHoXxecTBa

Pa3Hoobpaaue Tunoe-konnekuuii B a3bike Python. Obwme noaxonbl 1 0COBEHHOCTH NPU X UCMONb30BaHUN NPU
HarmMcaHun NporpamMm: NHAEKCUPOBaHWE, CPEe3bl, PYHKLUM BBIMMCNIEHUS ONVHbI, MAKCUMANbHOIO U MAHUMAaNbHOMO
3Ha4YeHuin, COPTUPOBKM, CMEHbI MOPsiaKA CleaoBaHUS aneMeHToB 1 ap. OCoHBEeHHOCTU KaXA0ro U3 TUMOB AaHHbIX.

Tema 3. dannoBbivi BBOA-BbIBOA,. UTeHMe CTPOK C NMOMOLLbIO uTepatopos channos. Pabota ¢ ABOUYHbIMU
thannamu.

DYHKLUW OTKPBITUS, 3aKPbITWS, YTEHUS, 3anUcK B TEKCTOBLIV dhain. ObpaboTka gpainos B doopmate UNICODE.
Wcnonb3oBaHve ntepaTtopos npu paboTe ¢ dpaitnamu. XpaHeHve n obpaboTka nHpopMaLmMm npy NOMoWmM ABONYHbIX
arinos.

Tema 4. Bubnuoreka numpy ons peanu3auum MaTeMaTMYeckKux 06 bLEKTOB M BbIUMCIIEHUNA.

Maket Numpy 4ns ocylecTBNEHNS YUCIEHHbIX PACHETOB 1 BbIMONHEHUS MATPUYHbIX

BbIYMCNEHWIA, 0630p OPYrvux NakeToB Ons HAYYHbIX

BblYNCNEHUN.

Tema 5. Co3paHue npunoxenun ¢ GUL. 0630p rpacdomnueckunx 6ubnmorek: Tkinter, PyQT.

MpunoxeHns ¢ rpadonyecknm NHTEPAIENCOM nonb3osartens. [ns nocTpoeHns nHTepgenca He NPUMEHSIOTCS
BM3yanbHble cpencTea ("'nocTpomTtenn nHtepgerica”), a MCnonb3ytTCs BO3SMOXHOCTU

rpagouyeckoit 6nbnuoteku Buaxetos (Tk).

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

PeructpaunoHHbIii Homep
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OcobeHHocTu peanusaumn Tpex npuHumnos OOIM B Python: nHkancynauums, HacnenosaHue, nonMMopgpram. OTHOLWEHUS
Mexady Knaccamu: HacnegosaHue, accoumauus, arperauns. Ctatmyeckne MeToapl, MynbTUMETOAbI, YCTONYMBbIE
06BbeKThI.

5. MNepeuyeHb yue6HO-MeTOOMYECKOr0 0b6ecneyeHns 41 CaMOCTOSITeNIbHOW paboTbl 06y4alLLLUXCS NO
AucuunvHe (Mooyno)

Mopsnok opraHM3aummn 1 OCyLWecTBAeHNS 06pa3oBaTenbHON AeATENbHOCTH NO 06pasoBaTebHbLIM NPOrpamMMam BbiCLIErQ
obpa3zoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaEH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®@enepauun N1367 ot 19 nekabpsa 2013 r.).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaunm N14-55-996mH/15 o1 27.11.2002 "O6 akTnBM3aLum
CaMOCTOSTENbHOM paboTbl CTYAEHTOB BbiCWNX y4eBHbIX 3aBeaeHNiA"

MonoxeHne N 0.1.1.67-06/265/15 o1 24 nekabps 2015 r. "O6 opraHu3auum TEKYLLEro 1 NPOMEXYTOYHOrO KOHTPONS
3HaHWiA obyyarowmxcs heaepanbHOro rocy4apcTBEHHONO0 aBTOHOMHOIO 06Pa30BaTENBHOIO YYPEXAEHUS BbICLIErO
obpaszoBaHus "KazaHckuii (Mpusonxckuii) doeaepanbHbili yHuBepcuTet™

MonoxeHune N 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dhopmMrpoBaHUM poHLA OLEHOUHbBIX CPEACTB A4S
NpoBeAeHNS TEKYLLEN, MPOMEXYTOYHOM 1 MTOFOBOM aTTecTaumnn obyyHarowmxcst peaepanbHoro rocyaapcTBEHHONO
aBTOHOMHOr0 06pa3oBaTenbHOro y4YpeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuit) dpenepanbHblii
yHusepcurtet""

MonoxeHne N 0.1.1.56-06/54/11 ot 26 okTs6pst 2011 r. "OB6 anekTPOHHbIX 06pa3oBaTENbHbLIX pecypcax enepansHOro
rocynapCTBEHHOro aBTOHOMHOrO 06pa30BaTENbLHOIO YY4PEXLEHUS BbICWIEro MPOtECCMOHaNbHOro 06pasoBaHus
"KasaHckun (Mpusonxcknin) doegepanbHblin yHuBepcuteT""

PernameHT N 0.1.1.67-06/66/16 ot 30 MmapTa 2016 r. "PaspaboTtku, pernctpaunm, NoAroToBKM K MCNOMb30BaHMIO B
y4yebHOM npoLecce U1 yaaneHns anekTPoHHbIX 06pa3oBaTebHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOMO 06yHeHNs
goeniepasnbHOro rocy1apCTBEHHOro aBTOHOMHOMO 06pa30BaTebHOMO yHpeXxaeHns Bbicwero obpasosaHus "KasaHckui
(MpuBonXxckunin) henepanbHblin yHuBepcuteT™

PernameHt N 0.1.1.67-06/11/16 ot 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKUN 3HAHMIA 0Bydarolwmxcs B
doefepanbHOM rocy4apCTBEHHOM aBTOHOMHOM 06pa30BaTENbHOM y4YpeXAeHun Boicero obpasoBaHust "KasaHckuii
(MpuBonxckuit) henepanbHblin yHuBepcuteT™"

Pernament N 0.1.1.67-06/91/13 o1 21 nioHsi 2013 r. "O nopsake pa3paboTky v Bbinycka y4ebHbIX U3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 06pa30BaTeENbHOM YUYPEXLEHNN BbICWEr0 NPOPECCUOHANBHOMO
0bpasosaHus "KasaHckuit (Mpusonxckuit) doenepanbHblil yHuBepcuteT"

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMNOMHASTCS Mo 3a0aHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasartens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHEayOUTOPHYIO CaMOCTOSTeNbHY0 paboTy. CamocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSITENbHOE OCBOEHME OTHOENbHbIX TeM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHYo, Hay4HYIo 1 CMPaBOYHYIO NMNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, TOTOBSTCS K TEKYLIEMY 1 MPOMEXYTOYHOMY KOHTPOO MO AMCUMUMMHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaoWMXCs PErnaMeHTUPYeTCs HOPMATUBHBIMA LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNOYAS:

6. dOoHA OLEHOYHbIX CPeACcTB Mo AucuunnuHe (Moaynio)

6.1 MepeyeHb KOMMNETEHLUIA C YKa3zaHUEM 3TanoB UX popMupoBaHusi B NpoLiecce 0CBoeHUsi o6pasoBaTtefibHOM
nporpaMmMbl U POPM KOHTPONS X OCBOEHUSI

dopmMa KoHTpons OueHunBaeMblie
KOMMeTeHLUun

dran Tembl (pa3penbl) AUCLUUMIIUHDBI

Cemectp 1
TeKyLL M KOHTPOJIb

1. A3bik Python. Tunbl oaHHbIX, ONepauun, onepaTtopsbl.
OcobeHHOCTU BBOAA/BbIBOAA.

KoHTponbHas 2. BctpoeHHble Tunbl
1 paboTa MK-8, OMK-4, OTK-3 ob6bekToB:HucnaCrpoknKoprexmCnucknCnosapmuMHoxecTsa
3. darnosbi BBOA-BbIBOA. YTEHME CTPOK C MOMOLLbIO UTEPATOPOB
tpaiinos. PaboTa ¢ fBOMYHBIMU oaiinamu.

KOHTOOMbHAS 6. Knaccbl B Python. OnpegneneHne gaHHbIX, METOLOB, ONepaLuuii.
2 P MK-8 , OrKk-4 , OK-1 HacneposaHue. MHoXecTBeHHOe HacnenosaHue. Komnosunums

pabora npw paspaboTke KNaccos.
5. CospnaHue npunoxexuin ¢ GUL. O630p rpadomyeckmx
6nbnuotek: Tkinter, PyQT.
TBopueckoe MK-10, NK-1, Ork-4 , ’ .
3 sanaHne OMK-3", OK-3 6. Knaccol B Python. OnpeneneHne naHHbIX, METOL0B, onepawui.

HacnenosaHue. MHoxecTBeHHOe HacnenosaHue. Komnosuuus
npv pa3paboTke Knaccos.

PeructpaunoHHbIii Homep
Crpanunua 6 us 12.
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OueHnBaembie
KoMneTeHuUmn
OK-1, OK-3, OlK-3,
OrlnK-4, MK-1, rNK-10,

dopma KOHTpons

dran TeMmbl (pa3pernbl) AUCLUNIUHBI

Sk3aMeH

NnK-8

6.2 OnucaHue nokasartenen U KpUTepmes OLEHUBaHNUS KOMMNETEHLMIA Ha pa3/u4YHbIX 3Tanax ux coopMmpoBaHus,
onucaHue LUKan oueHnBaHus

Kputepum
Jran K;‘;ﬁ’;ﬁﬂ OLLeHUBaHMA
OTnAnyHO Xopouuo Ynosn. | Heyn.
Cemectp 1
TekyLLUn KOHTPONb
MNpaBunbHO BbINONHEHA (3agaHuns BbIMOMHEHD
3afaHns BbIMOMHEHDI
6onbluas yacTb 4YeM HamnonoBUHY.
[MpaBWnbHO BbINOMHEHDI A Hac Iqlonee M HAMONOBAHY. |\epee yem HanonoBUMHy.
BCe 3aaHus safati. pucyTCTBYIOT MpoaemMoHcTpuposaH
: MpucyTcTtBylOT cepbéaHble oWwmnbKm poAn pvp
n pucyTcTey p . =
POAEMOHCTPMPOBAH | o o oHbIe [POAEMOHCTPIPOBAH HEeyOBNETBOPUTENbHbIN
BbICOKUIA YPOBEHb oLnGKN y,D.OBHeTBopI/ITeJEbeIVI YPOBEHb BnageHus
BNafeHns MaTepmasnom. : .
1 KoHTponbHas n ane arepuano MNpooeMoHCTpMpoBaH  [ypoBeHb BnaneHns Marepnanom
6 posiBNEHbI o MposiBneHsl
pabota XOPOLWWMIA YPOBEHD mMarepuanom.
NpPeBoCXOOHbIE HeLoCTaTo4HbIe
BnafeHns matepuanoM. |lNpossneHbl HU3kue
cnocobHocTy n CnocobHOCTM
posiBneHbl cpeaHne  [cnocobHocTu
NPUMEHSTb 3HAHNS 1 NPUMEHSATb 3HAHNS 1
CnocobHOCTM NPUMEHSITb 3HAHNS U
YMEHWNS K BbIMOMHEHNIO NDVIMEHSITD BHAHWA U |[yMEHIS K BLIMONHEHMIO YMEHWNS K BbIMOMHEHNIO
KOHKPETHbIX HUIA. o .
OHKpe sala YMEHMS K BbINOIHEHNIO (KOHKPETHbIX 3a4aHWiA. KOHKPETHBIX 3aanui
KOHKPETHbIX 3aaHuniA.
MpaBnnbHO BbINONHEHA |3a8aHuns BbINOMHEHbI
3anaHus BbINONHEHSI
nblias 4 .
[MpaBUNBHO BbLIMOMHEHDI Bo asi 4acte Gonee 4em HanonoBuHy MEHee YeM HaroNoBUHY.
3a8aHui. MpucytcTeyioT
BCE 3a4aHus. n p [MpooemMoHcTprpoBaH
pYCYTCTBYIOT CepbEéaHble oWmnbKu. o
lMpooemMoHcTpupoBaH A HeyoO0BNETBOPUTENbHBIN
BbICOKWIA YPOBEHb HESHAUMTENbHBIE POAEMOHCTPMPOBAH YPOBEHb BNafeHns
BNafeHns matepranom ownGKu. YROBNETBOPUTENBHBIN |\ 1o hanom
5 KoHTponbHas n " [MpooemMoHcTpUpoBaH  |ypoBeEHb BNageHus P '
6 POSIBNEHDI = MposiBneHsl
pabota XOPOLWMIA ypOBEHb marepuanom.
NPeBOCXOAHbIE HeLoCTaTo4HbIe
BnageHms marepuanom. |lMposBneHbl HU3kme
CrnocobHoCTK n 6 cnocobHOCTY
NPUMEHSITb 3HAHNS 1 POABNEHBI COELHNE  |CNOCOOHOCTM NPUMEHSTb 3HAHNS 1
CNocobHOCTM NPUMEHSATb 3HAHUS U
YMEHWNS K BbIMOTHEHNIO YMEHMS K BbINOHEHNIO
KOHKPETHbIX 3aaaHuni MPUMEHSTD SHAHWA 1~ [yMEHINSA K BEINIONHEHMIO KOHKPETHbIX 3aaaHunii
" |yMeHus K BBINONHEHMIO |KOHKPETHbBIX 3a4aHNIA. )
KOHKPETHbIX 3a4aHuin.
MpoaemoHcTpupoBaH  |[1poLeMOHCTPMPOBaH
MpooemoHcTpupoBaH ~ o
BbFI’CO'D'KI/IIZ ypogegb MNpooeMoHCTppoBaH  [HU3KWIA ypOBEHD HeyoO0BNETBOPUTENbHBIN
3HAHUIA 11 yMEHMIA CpenHun ypoBeHb 3HaHWI 1 YMEHWA, YPOBEHb 3HAHWUN U
HEOBXO0aUMBIX ,D,J'IF’I 3HAHWI N YMEHUI, HeobxoanMbIX Onst YMeHWUIA, He0HX0AUMbIX
BHINOAHEHNS 3a0aHNS HeobX0oAMMbIX Ans BbINOJIHEHNS 3a4aHNS. |ON1S BbINOHEHNS
Pa6oTa NONHOCTLIO " |BbINONHEHMS 3aaaHns. |PaboTta YacTu4HO 3apaHus. Pabota He
CoOTBETCTBYET PaboTta B OCHOBHOM COOTBETCTBYET COOTBETCTBYET
TpeGoBaHIsIM COOTBETCTBYET TpeboBaHusIM TpeboBaHUsIM
NPOCECCHIOHANBHOT TpeboBaHUsIM npodeccuoHanbHowm NPOECCUOHANBHOW
NESTeNbHOCTH NPOgIECCMOHASBHOIA [eATenbHOCTN. [EeATEeNbHOCTN.
OTnnaHas on 06 o6HoCTS [BeATeNbHOCTY. YnosnetsoputensHas [HeynoenetsoputensHas
3 TBopueckoe MPMMEHSTL MMEIOWNECS Xopolwas cnocobHOCTb |cnocobHOCTb CnocobHOCTb
3anaHve 3HAHUS! V1 yMEHIS! 715 NPVIMEHSATb UMEIOLLNECS |[MPUMEHSATD NMEIOWMECS [MPUMEHATL MMEIOWNECS
DELIGHS MPaKTUYECKIX 3HaHWUS M YMEHUS ONS  [3HAHWUS U YMEHWUS NS |3HAHWUS U YMeHWUst ans
3anad. BbiCoKWit peLeHns NPakTUYeCcKnX |pelleHms NPakTUYeCcKmX [peLeHmns NpakTUYeckmx
ypOBe|.-|b KPEATUBHOCT 3apay. CpenHuia 3ajay. Huskuin yposeHb [3anay. HepoctaToyHbli
CAMOCTOSTENLHOCTH ’ |ypOBEHb KpeaTMBHOCTM, [KpeaTUBHOCTH, YPOBEHb KpeaTuBHOCTH,
CooTBeTCTRIE " |caMOCTOATENBHOCTW.  [CaMOCTOSATENBbHOCTU.  |CAMOCTOSATENbHOCTU.
BbIGPAHHBIX METOMIOB BbibpaHHble MeToAbl B [BbibpaHHble MeToabl Bbi6bpaHHble MeTobl He
NOGTABNEHHBIM LLENOM COOTBETCTBYIOT  |4aCTUYHO COOTBETCTBYIOT
sagauam NOCTaBNEHHBIM COOTBETCTBYIOT NoCTaBNEHHbIM
: 3apayam. nocTaBNeHHbIM 3apadam.
3agadam.
PeructpaumnoHHblii Homep BAEKTPOHHELIH
Bl YHHBEPCHTET

Crpanvua 7 us 12.
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Kputepum
9ran|  Popma OLLeHUBaHUS
KOHTpOns
OTAnYHO XopoLuo Ynosn. Heyn.
Obyyatowmiics O6yuatolwwuniics Obyuatowmiics Obyvatowmiics
obHapyxun o0bHapyxun nonHoe obHapyXun 3HaHne 0BHapyxmn
BCECTOPOHHE®, 3HaHve OCHOBHOTO 3HauuTeNbHbIe Npobenbl
CYCTEMaTNYEeCcKoe u y4ebHO-NporpaMMHoro  |y4ebHO-NMPOrpaMMHOro  |B 3HaHWSIX OCHOBHOMO
rnybokoe 3HaHue martepuana, ycrnewHo [matepuana B obbeme, [y4ebHo-nporpamMmMHoro
y4ebHO-NMPOrpPaMMHOro  |BbIMOMH HeobxooMMoM asist maTtepvana, LonycTun
maTtepuana, ymeHue npeLycMOTPEHHbIe JanbHelwen yyebbl 1 [NpMHUMNUaNbHbIE
cBOOGOHO BLIMOMHATE  [MpOrpamMMoli 3aaaHns, |npeacTosiwer paboTtel  |oWWGKM B BbINONMHEHNM
3ajaHus, YCBOWJT OCHOBHYO no npocdpeccuu, NpeLyCMOTPEHHbIX
npeLyCMOTPEHHbIe nuteparypy, cnpaswnics ¢ NporpamMoit 3anaHui un
MpOorpamMoii, yceoun  [peKOMeHOO0BaHHYyHo BbIMOSIHEHVEM 3a4aHui, [He cnocobeH
OCHOBHYIO NUTEpATypy M|nporpamMmori npeLyCMOTPEHHbIX NPOLONXUTb 0By4eHne
3HakoM ¢ OVCUMMN/VHBI, MOKasan |nporpaMMoii, 3HakoM C  |MIU NPUCTYNTb Mo
LLOMONHUTENBHOM cucTeMaTNHeCKUiA OCHOBHOVI NTEPaTYpPO, |OKOHYaHUN
SK3aMeH nuTeparypon, XapakTep 3HaHWA M0 [PEKOMEHOBAHHO yHuBepcutetak
peKOMEHA0BaHHOA OVCUMMIIVHE 1 nporpammoii NPOgECCHOHANBHOM
nporpammoii cnocobeH K ux OUCUMNWHBI, AOMNYCTWN |neaTenbHocTn 6e3
LMCUWMIVHBL, YCBOUN  |CaMOCTOATENBHOMY MOrpeLHOCTV B OTBETE |BOMONHUTENbHBIX
B3aMMOCBSI3b OCHOBHbIX [OMONHEHUIO U Ha aK3aMeHe 1 npu 3aHsATWA NO
MOHATUI AUCLMUNNUHBI B [0BHOBNEHMIO B X0A€ BbIMOMIHEHUM COOTBETCTBYIOLLE
UX 3HA4YEeHUN Onsi nanbHelwen yiebHol  [sk3ameHaUMOHHbIX LUCUUMNIVHE.
npnobpeTaeMoii paboTbl 1 3agaHuii, Ho obnapaet
npogoeccuu, NPosiBna  [MpogoeccroHanbHoM HeobxoLMMbIMU
TBOpYeECcKue LNEeATENbHOCTU. 3HaHVSIMK NSt nX
cnocobHocT B yCTpaHeHus nog
MOHUMaHWK, N3NOXEHUN PYKOBOLCTBOM
1 MCMONb30BaAHUN npenonaeartens.
y4ebHO-MPOrpaMmMHOro
maTtepuana.

6.3 TunoBble KOHTPOMNbHbIE 3a4aHNUS UM UHblE MaTepuanbl, HEO6X0AMMbIe A5 OLLeHKW 3HaHUIN, YMEHWUMN,
HaBbIKOB U (UK) OMnbiTa AeATeNbHOCTU, XapaKkTepu3yloLLLMX aTanbl oopMMPOBaHUA KOMMETEHLIMI B NpoLecce
0CBOEHUsi 06pa3oBaTesibHOW NPOrpamMmMbl

Cemectp 1

Tekywuin KOHTpONb

1. KoHTponbHas pabota

Tema1,2,3

KoHTponbHas pabota no nposepke 3HaHWii cuHTakcuca sa3bika Python n ncnonb3oBaHus BCTPOEHHbIX 06EKTOB.
KoHTponbHas paboTta conepXxuT Ose 3aaayu, B KOTOPbIX UCMONb3YOTCS:

1. CTPYKTYpbl AaHHbIX s3blka Python;

2. anropuTMbl 06paboTkn MHOpMaLnK;

3. paboTa ¢ TEeKCTOBbLIMM 1 ABOVNYHBIMU charinamu.

Tvnosow npuMep BapunaHTa:

1. ViMeeTcs 2 dpaina: chain, cogepXalumnii HEKOTOPbIA TEKCT Ha aHMUACKOM A3blke 1 dhain-crosapb, Kaxaas cTpoka
KOTOPOro COAEPXUT Napbl aHMMUACKOE CNOBO U ero Nepesos Ha APYrom A3bIK.

CospaTb HOBbIN (hain, nepesens UCXOOHbIA Ha OPYroi A3biK.
2. [aH nsounyHbIi charin uenbix Yucen. OTCopTUPOBaThb €ro, MCNonb3ys anrOpuUTM BHEWHEN COPTMPOBKM doaina.

2. KoHTponbHas pabora

Tema 6

PewatoTcs 3apaun Ha pa3paboTky KnaccoB 1 UX NCMOMNb30BaHNE.

Tvnosow npuMep.

Cospaiite abcTpakTHbIi knace Functions. Knacc ponxeH BbINONHATD pa3nuyHbie onepauun Han yHkumsaMu. B yncno
onepauuii knacca BKIIOUNTb Takme abCTpakTHbIE METOLbI, KaK BbIYMCNEHUE UHTErpana, HaxoXAeHNe MakCMMyMma,
MUHUMYMa, KOPHEeW (PyHKLMM Ha 3aaHHOM UHTEepBare, BblYUCNIEHNE 3HAYEHUS MPON3BOLHON PYHKLIMM B 3a0aHHOWM
Touke. B knacce-HacneHuKe nCnonb3ayoleM cepBmchl knacca Fnctions, onpeaenvTb abcTpakTHbIE METOAbI

TunoBoe 3afaHne KOHTPONbHOW paboThl: PaspaboTtats knacc "OTpe3ok Ha npsMoii”. Onpenennts KOHCTPYKTOpbI,
CBOICTBa, MeTOAbl BBOAA/BbIBOAA, ONepaLuy nepeceveHunst u 06 beAMHEHNS OTPE3KOB.

3. TBopueckoe 3apaHue

Tema 5,6

TBOpyYeckoe 3afaHne COCTOUT B HAMMCAHWW NPOrpaMmbl NS peanusaunm HEKOTOPOro 3aKOHYEHHOro NpunoxeHns. OHo
OOMKHO NPOAEMOHCTPUPOBATL CTENEHb NCMONb30BaHUS CTYAEHTOM BCEMU N3YYEHHbIMU acnekTaMu s3blka n ero
6rnbnuoTtekamu.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

A 5 (1,

PeructpaunoHHbIii Homep
Crpannua 8 us 12.
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MNpumep 3apaHus.

PaspaboTka rpaduyecknx npunoxeHuii ans paboTel ¢ rpagpamm(Busyaniaauus rpada, peweHre 3agad no noucky
kpaTyanwero nytun, MO n op. OtobpaxeHne pesynbTaTa Ha aKpaHe.
9K3ameH

Bonpochbl k ak3ameHy

Cnncok BOMpoCoB K 9K3aMeHy

1. Tunbl AaHHbIX.

. NepemeHHbIe.

. Yncnosble TUMbI OaHHbIX.

. Onepaumu Hag 4UCNOBbLIMY TUMAMUN OAHHbIX.

. CTpokun.

. CTpokw unicod.

. BoiBoo paHHbIX.

. Beon paHHbIx.

. PopmMaTMpOBaHHbIA BBO/BbIBO.

10.Cnuckn.

11.BbipaxeHuns B crivckax.

12.0neparop del.

13.Mcnonb3oBaHne CNnMckoB, Kak CTEKOB.
14./lcnonb3oBaHne CNCKOB, Kak o4epenen.

15.0nepaunn cpaBHeHUs Ons CrIUCKOB.

16.dnanasoHbi.

17.Koptexun. OTnnymne KopTexen ot cnosapen
18.Cnosapw.

19.0nepartop if. OcobeHHOCT ONepaTopPOB CPABHEHMSI.
20.0Onepartopsbl uukna. Onepatop for. Onepatop while.3aBeplueHune uukna.
21.MpononxeHne umkna.Onepartop pass.
22.0npeneneHune yHKLMN.

23.IMpocTpaHCTBO UMEH CDYHKLMN.

24.MNepepaya napameTtpos. Kntouu.

25.MNepepaya B OyHKLMIO MEPEMEHHOIO YCNA apryMeHTOB.
26.9neMeHTbl (PYHKLMOHANbHOr0 NpOrpaMMmMpoBaHmsl.

27 .Micnonb3oBaHne nsmbaa coyHKUMIA.

28.dDyHKUMM paboTbl CO CTPYKTYPaMM LaHHbIX.

29.®yHkuna map(). Mpumepbl npUMeHeHns

30.PyHkums filter().Npumepbl NnpumMeHeHKs

31.®PyHKung reduce().Mpumepbl NpUMEHEHNS
32.[lokyMeHTMpoBaHne yHKLMA.

33.CospaHune momynei.

34.YkasaHune KoOaMpPOBKMU.

35.MNounck mogynein.

36.Komnunauus mogynei Ha Python.

37.CtaHpapTHble mogynu Python.

38./cnonb3osaHune oyHkuuu _ dir()__.
39.CTpykTyprpoBaHune moaynei B nakeTbl.40./IMnopT Mooynei n nx COCTaBnsAoWNX M3 nakera.
41.Ccbinkn B nakeTax.

42.IMakeTbl 1 harinosas cucrtema.

43.Knacc File.

44.07KkpbiTHE harnna.

45.Metoppbl knacca ans File BBoga-sbiBofa.
46.BaanmopencTsune ¢ hannosBon CUCTEMOIA.

47 Mogynb path.

48.06beKTbl 1 (hainoBblii BBOL-BLIBOL.

49.061baBneHne knacca

50.YnpaBneHve atpubytamMu n Metogamm knacca
51.06bsBneHne 06EKTOB

52.MHoxecTBeHHOe HacnenosaHme

53.3anmcTBOBaHNE CBOMCTB U METOA0B Y POAUTENBCKOrO Knacca

9k3amMeH NpoBOAUTCS B (DOPME BbIMOMHEHUE NPOEKTA, LEMOHCTPUPYIOWETO PA3fNYHbIE TEXHONOMMYECKNE NMPUEMDI
C03aHus 06 BEKTHO-OPUEHTUPOBAHHBIX MPUNOXEHUI Ha si3bike Python.

O©oOoONO OGS~ WN

3AEKTPOHHELBH
Bil VHUBEPCHTET

e VEOOFMA AHATTAMECKAR CrCTEMA KPY

PeructpaunoHHbIii Homep
Crpannua 9 us 12.
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6.4 MeToaunyeckue matepuanbl, onpeaensioLLme npoLuenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapakTepu3yLLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®Y pelicteyeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKW 3HaHUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Mogynio)
MOXHO nony4ntb Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, ntToroeas
goopma KoHTpons - B 50 6annos.

Insa 3avéra:

56 6annos v bonee - "3a4TeHo".

55 6annos 1 MeHee - "He 3a4TeHo".

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos - "xopouwo".

56-70 6anno. - "yooBneTBOpUTENbHO".

55 6annoB n MeHee - "HeyLOBNETBOPUTENBHO".

dran dopma Mpouenypa oueHNBaHUS 3HAHUA, YyMEHUIA, HAaBbIKOB U (UNK) OnMbiTa Konuuectso
KOHTpOns OesATeNIbHOCTU, XapaKTepU3yoLLLUX 3Tarnbl OOPMUPOBAHNSA KOMMNETEeHLUN 6annos
Cemectp 1

TeKkyL i KOHTPOb

KoHTponbHas paboTa NpoBoAMTCS B Yachbl ayauTopHoi pabotsl. Obyyatowmecs
nonyyatoT 3anaHust onsi NpoBepKM YCBOEHWS NPoiaeHHOro MaTepuana. PaboTa
1 KoHTponbHasa  [BbIMONHSAETCS B NMMCbMEHHOM Buae 1 caaétcs npenogaearento. OLueHnBatoTCs 10
pabota BafileHne matepvanom no Teme paboTbl, aHaNUTU4YeCKe cnocobHOCTM, BNaaeHme
MeTonamu, YMEHUS 1 HaBbIKW, HEOOXOAUMbIE LS BLINONHEHWS 3a4aHWIA.

KoHTponbHas paboTta NpoBOAMUTCS B Hachl ayautopHoi paboTel. Obyyatowmecs
nonyyaloT 3aaHns LS TPOBEPKM YCBOEHWS NpoiaeHHoro matepuana. Pabota
> KoHTporbHast  |BbIMONHSIETCS B NMMCbMEHHOM BUAE 1 caaétcs npenogasatento. OLueHnBaloTCs 5
paboTa BNageHve Matepuanom no Teme paboTbl, aHANMTUYECKMe cnocobHOCTY, BnaneHue
MeTOLaMu, YMEHWSI 1 HAaBbIKW, HEOOX0AMMbIE [J1s1 BbINONHEHUS 3aaHUA.

Obyuatolwmecs BbIMOMHSIOT 3a0aHns, Tpebyowmne co3naHns YHUKanbHbIX
06bekToB onpenenéHHoro Tuna. Tun o6bekTa, ero TpebyeMble XxapakTepUcTUKm 1
3 TBOpYeckoe  |MeTodbl ero co3naHus onpenensatoTcs NoTPebHOCTAMM NPOGECCUMOHANBHOM o5
3anaHve LeaTeNbHOCTU B COOTBETCTBYIOLLE cdpepe Nbo LensiMm TPeHPOBKH
onpenenéHHbIX HaBbIKOB U yMeHUiA. OLEHNBAOTCS KpeaTMBHOCTb, BNafneHune
TEOPEeTUYECKMM MaTepranoMm rno Teme, BnafeHue npakTMYeckUMy HaBblKaMu.

Bcero 50

9K3aMeH HaueneH Ha KOMM/IEKCHYH NPOBEPKY OCBOEHUS AUCLMMINHBI. DK3aMeH
NPOBOAMUTCS B YCTHOW WM NUCbMEHHOM doopMe no Bunetam, B KOTOPbIX
cofepxatcsi BONpoch (3aaHus) no BceM Temam kypca. Obyyatowemycs naércs 50
BpeMs Ha noarotoeky. OueHMBaeTCs BnageHe Matepmanom, ero CUCTeMHoe
0CBO€EHMe, CNOCOOHOCTb NMPUMEHSITb HYXHbIE 3HAHUS, HABLIKU U YMEHUS Mpw
aHanuse nNpobneMHbIX CUTyaLUii Y PELIEeHUN NPaKTUYeCcKNX 3aiaHu.

Ok3ameH

7. MepeyeHb OCHOBHOW 1 [AONONMHUTENbHON YYe6HOIN nuTepaTypbl, HEO6XOAUMON A4Sl OCBOEHUS OUCLIIIINHBI
(momynsi)

7.1 OcHoBHas nuTeparypa:

MpakTukym no kypcy "Anroputmmnsauus u nporpammmposaHue”. Y. 2, AHgprnaHosa, AHactacus
AnekcaHpposHa;cmarunos, JlluHap Hannesuy;Myxtaposa, TatbsHa MapaTosHa, 2009r.

2. Cammepdpmng, M. Python Ha npakTtuke / Mapk Cammepcoung. - 'OMK lMpecc', 2014.- 338 c. URL
https://e.lanbook.com/reader/book/66480/

3. M'ypwkos, C. OCHOBbI anropuTMM3aLmMmn 1 NporpamMmmpoBaHns Ha Python : y4eb. nocobue / C.P. MNypukos. ? M. :
DPOPYM : MH®PA-M, 2017. ? 343 c. URL http://znanium.com/bookread2.php?book=772265

4. MpoxopeHok, H. Python. Camoe Heobxonumoe. / H.A. MpoxopeHok ? CI16.: BXB-Metepbypr, 2011. ? 414 ¢. URL
http://libweb.kpfu.ru/publication/papers/978-5-00019-128-6/0-805224.pdf

5. MakkuHnw, Y. Python n aHanus gaHHbix / Yac Makkunnu. - \OMK lpecc', 2015.- 482 c. URL
https://e.lanbook.com/reader/book/73074/

7.2. [lononHuTtenbHas nutepartypa:

1. NiHdpopmaTtmka. bazosblii Kypc : yiebHoe nocobue Ans CTYAEHTOB BbICIIMX TEXHUYECKNX Y4EBHbIX 3aBeeHNi / Noa, pes.
C. B. CumoHoBnya .? 2-e uzn. ? Cankt-Metepbypr [u op.] : MNutep, 2008 .7 639 c.
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2. KysHeuoB A., TexHonorus 06 beKTHO OPUEHTUPOBAHHOIO NporpaMMmpoBaHmst. YuebHoe nocobue / A.A. KyaHeLos,
M.IO. Muxees - lNeH3a: lNeH3eHCcKui rocyaapCTBEHHbIN TexHoNornyeckui yHmsepcutet, 2011. - 70 c. URL:
https://e.lanbook.com/book/62736

3. NNornHoea @®., O6HEKTHO-OPMEHTMPOBAHHbIE MeToAbl MporpammuposaHust / @.C. JloruHosa -Cl6: MHcTuTyT
9NeKTPOHHOro 0byyeHmst CaHkT-IMeTepbyprckoro yH1BepcuTeTa TeXHONOruin ynpasneHns n KoHoMmmku, 2012. - 208 c.
URL: https://e.lanbook.com/book/64040

4. MaknacpnuH B. , O6BEKTHO-OPUEHTMPOBAHHBIA aHanu3 1 NnpoekTnposaHune / Maknadpnuu b. , Monnaic I, Yact . -
Cneé.: Mutep, 2013. ? 608 c. URL:
https://books.google.com/books?id=Hy5JCAAAQBAJ&printsec=frontcover&hl=ru&source=gbs_ViewAPI

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMUHBI (MOOYIS)

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

UHTYUT - http://www.INTUIT.ru (http://www.intuit.ru/department/pl/python)
Caiit paspaboTumkoB Ha [MuToHe - http://diveinto.python.ru/toc.html
Camoyuutenb Python - http://pythonworld.ru/samouchitel-python

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

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)

AyONTOPHbIE 3aHATUS CO CTYOEHTAMM MO AaHHON OMCUMNAVHE NPOBOASTCS B (hopMe nabopaTopHbIx 3aHATMIA. Kpome
TOro, NPeLycMOTPeHa caMocTosATeNbHas paboTa CTyAEeHTOB.

Lns ocBoeHust gucuMnInHbLI ocoboe BHUMaHWe cnenyet yaenvTb

- COCTaB/IEHMIO KOMMbIOTEPHBIX MPOrpPamMM Mo Kaxnow Teme;

- paspaboTke HebOMbWUNX NPOrPaMMHbIX KOMMIEKCOB;

- BbIMO/IHEHMIO TBOPYECKMX 3a4aHui - pa3paboTke NHTepdencoB K MPUKIaaHbIM NporpaMMan;

- CaMOCTOSITENIbHOMY M3yYeHNe TEXHONOMUiA, paspaboTaHHbIX Ha S3blke NporpammunpoBaHuns Python (Hanpumep,
dopenmeopk Django) n npuMeHeHne nx B NpakTuke.

10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIIeHUN 06pa3oBaTe/ibHOro
npouecca no gucuuniavHe (Moaynio), BKaoUas nepeyeHb NporpaMMHoOro obecneyeHuss U MUHOOPMaLMOHHbIX
cnpaBOYHbIX CUCTEM (NMPU HEOOXOAUMOCTH)

OcBoeHue gucumnnmHbl "93bik Python" npennonaraet ncnonb3oBaHWe Cnenyowero nporpaMmMHoro obecnedeHus u
VNHJOOPMaLMOHHO-CMPaBOYHbIX CUCTEM:

OnepauwnoHHas cuctema Microsoft Windows Professional 7 Russian

YyebHo-MeToamYeckas nutepatypa ons LaHHOW ANCLMNAUHBI UMEETCS B HANNYMK B ANEKTPOHHO-BMBNNOTEYHOR crncTeMe
"ZNANIUM.COM", pocTyn K KoTopoii npenoctasneH obyyatowmmes. SBC "ZNANIUM.COM" comepxut nponsseneHns
KPYMHENWMX POCCUNCKUX YHEHDBIX, PYKOBOAUTENEN roCy0apCTBEHHbIX OpraHoB, npenoaasaresnei BeayLimx By30B CTPaHbl,
BbICOKOKBaNMPULMPOBAHHbIX CMELManMcToB B pasnnyHbix cgpepax busHeca. ®oHn 61bnmotekn cpopMUpPoBaH C y4eToM
BCEX M3MEHeHU obpa3oBaTe/ibHbIX CTaHAAPTOB U BKNOYAET y4ebHMKN, y4ebHble nocobus, yuebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedeparbl, AuccepTauunm, SHUMKIoNeaMmn, CnoBapu U CpaBoYHNKN,
3aKoHOAATENbHO-HOPMATUBHbIE AOKYMEHTI, CreunanbHble Nnepnuoanyeckme n3aaHns n N3faHus, Bbinyckaemble
nspnatenbcTeamm By3oB. B HacToswee Bpems 95C ZNANIUM.COM cooTBeTcTBYET BCEM TpeboBaHUAM doenepanbHblX
rocynapcTBeHHbIX 06pa3oBaTenbHbIx CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro nokoneHus.

YyebHo-MeToOMYeCKas nutepatypa ons JaHHOW AUCUMMNANHBI UIMEETCS B HANMYUN B SNEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , BOCTYN K KOTOPO NpenocTasneH obyyaowmmes. I6C NapatenscTea "MaHb" BkNtoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
SNEKTPOHHbIE BEPCUU MEPUOLNYECKUX U3OaHWNI NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
N3patenbcTBa "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 HayYHbIM NEPUOLNYECKM U3NAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOUIbHBLIX HANpaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKUX 1 CMEXHbIX MPaB.

11. OnucaHue matepuanbHO-TeEXHUYecKkon 6a3bl, HEO6XOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no gucuunnuHe (Moayno)

OcBoenne gucuunnuHbl "A3bik Python" npennonaraet ucnonb3osaHve cneayowero MatepunanbHO-TEXHNYECKOro
obecneyeHuns:
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MynbTuMeouiiHas ayautopusi, BMectumocTbto Gonee 60 Yenosek. MynbTumMenniHas ayamTopuvsi COCTOMT U3
WHTErPUPOBAHHbBIX MHXEHEPHbIX CUCTEM C €OVHOW CUCTEMOW YNpaBneHUsl, OCHaLeHHas COBPEMEHHbLIMU CPEeLACTBaMM
BOCMPOU3BEAEHVS U BU3yanusaumm noboli BULEO 1 ayano MHGOpMaLIUK, MONYYEHUS N Nepenaqn SNeKTPOHHbIX
LLOKYMEHTOB. TunoBas KOMNAekTauus MynbTUMEOUAHOM ayauToOprM COCTONT M3: MyNIbTUMEONAHOIO NPOEKTOopPa,
aBTOMATM3VPOBAHHOMO NMPOEKUMOHHOMO 3KPaHa, akyCTMHECKOM CUCTEMbI, 8 TaKXe NHTEPAKTUBHOMN TPUOYHbI
npenogasaTens, BKAoYaWwen Ta4-CKpYH MOHUTOP C AMaroHanbio He MeHee 22 AioMOB, NEPCOHaNbHbIN KOMMbIOTEP (C
TEXHMYECKMMU xapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHbepeHLU-MNKPOdOoH,
6ecnpoBoaHO MUKPOGIOH, 610k ynpasneHns o6opynoBaHvnem, nHtepdericel noaknodenms: USB,audio, HDMI.
NHTepakTmBHas TpnbyHa npenogaBatens SBASETCS KIHOHYEBbIM 9/IEMEHTOM yrpaBneHus, 06 beAUHSAIOWMM BCe YCTPOMCTBA
B €OMHYIO CUCTEMY, M CNYXXWT NMOMHOLEHHbIM paboyrM MecToM npenogaeartens. [NpenonasaTens NMEET BO3MOXHOCTb
NIErKO YNpPaBnsiTb BCE/ CUCTEMOWA, HE OTXO4S OT TPUOYHBI, YTO NMO3BONSET NMPOBOANTL NEKLMU, MPAKTUYECKME 3aHATUS,
npeseHTauum, BebuHapbl, KOHPEepPEeHUUN 1 opyrue Buibl ayAUTOPHOW HArpy3ky obyyatowmxcst B yL06HOM 1 LOCTYMHOM
INS HUX OOPME C NMPUMEHEHVNEM COBPEMEHHbBIX MHTEPaKTUBHbBIX CPELCTB 00y4YEHWsI, B TOM YC/E C NCMONb30BaHNEM B
npoLecce oby4yeHns Bcex KopropaTuBHbIX pecypcoB. MynbTUMeauiiHas ayautopust Takxe OCHaleHa WPOKOMONOCHbIM
ugCTynom B C€Tb UHTEPHET. KOMMbIOTEPHOE 060PYLOBAHNEM MMEET COOTBETCTBYIOWEE NMLEH3VOHHOE NPOrpaMMHOe
obecneyeHue.

KomnbloTepHbIii knace, npeacTtaensowmin coboin paboyee Mecto npenogaeatenst U He MeHee 15 paboynx mecT
CTYOEHTOB, BK/IIOYAIOWNX KOMMBIOTEPHbIA CTOM, CTYN, NEPCOHANbHbLIA KOMMNbIOTEP, NNLIEH3NOHHOE NPOrpaMMHoe
obecneveHune. Kaxaplii KOMMbIOTEP UMEET WNPOKOMONOCHLIA AOoCTyn B ceTb VIHTepHeT. Bce KoMMNbioTepbl MOAKNIOYEHbI K
KoprnopaTuBHON koMnbloTepHoOW ceTn KDY n HaxopaTca B e4MHOM OOMEHE.

12. Cpeﬂ,CTBa apantauumv npenopgasaHusi oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300PO0BbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCA cnegytowme Metonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTne vmcpopmaumm O6y‘-IaIOLI.I,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHnM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHvie TEKCTOBOW BEPCUM NMIOBOro HETEKCTOBOIO KOHTEHTA LIS €0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe ANSl pa3nnYHbIX NoNb30BaTenei;

- CO3[aHWe KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX Unn CTPYKTYpb,
npenycMoTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta u nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- cO3aHvie BO3MOXHOCTEW AJis 06y4atoLMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaLUMIO U3 PasHbIX NCTOYHIKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMaLIMIO BU3YalbHO, C HAPYIUEHWSIMU 3PEHUS -
ayamanbHo;

- MPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHaTMBHbIX CMOCOB0B, B TOM YMCNEe BUPTYanbHbIX nabopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNE ONCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs nepefayn UHGOPMaUMn, OpraHn3auumn pasnnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BeGUHAPOB, KOTOPbLIE MOTYT
ObITb MCMONb30BaHbI As NPOBEAEHNS BUPTYaNbHbIX IEKLMIA C BO3MOXHOCTHI0 B3aUMOEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeieHNS CEMUHAPOB, BBICTYMNEHNS C AOKNAAAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBELEHNS TPEHWNHIOB, OPraHM3aLmn KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4N OpraHnu3aummn OopM TEKYLLErO U MPOMEXYTOYHOIO
KOHTpONS;

- YBENNYEHME NPOLOMKNTENBHOCTU caaqm 0byyatolmMMcst MHBANNAOM UMW NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM cAaun 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHON (POopMe, - He Bonee YeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTU MOAFOTOBKM 0Byyatolerocs K 0TBETY Ha 3a4éTe UNK 3K3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cooteeTcTBMM ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 01.04.02
"MpuknagHaa matemartuka v nHgopmaTnka" n MarucTepckomn nporpamme AHann3 faHHbIX U ero NpunoXeHus .
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