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HononnntennHasn npodeccnonaibHas NporpaMma
(mporpamMma npogecCHOHAIBLHOM MePenoaroToBKH)

«Pa3paboTka nporpaMMHOro oGecnedeHusi Ha sisbike Python»

Kpacnosipck 2022



I. OBIIAA XAPAKTEPUCTUKA TITPOI'PAMMBI

1.1. AHHOTAUA POrPaMMBbI

JlononHuTenbHas npodeccuoHaNbHas porpamma (mporpamma
npodeccronansHoil nepenoaroroBku) WT-npoduns «Pa3paboTka mporpamMMHOro
oOecrneuenus Ha s3bike Python» (manee — Ilporpamma) pa3paboTaHa B COOTBETCTBHH
¢ Hopmamu DenepanbHoro 3akoHa PO ot 29 nexabps 2012 roma Ne 273-03 «0O6
oOpazoBanun B Poccuiickoit ®enepauun», ¢ yudeToM TpeOOBaHUN MpUKa3a
Munobpuayku Poccun ot 1 mronsg 2013 1. Ne499 «O6 yrBepxkaenun Ilopsiaka
OpraHu3aluu U OCYILECTBIICHUS oOpazoBarenbHON NEeATEIbHOCTU
0 JIONOJIHUTEIBbHBIM ~ MPO(GECCHOHANBHBIM ~ IIPOrpaMmam», C  HU3MEHEHUSIMH,
BHECEHHbIMU TIpuKa3zoM MuHoOpHayku Poccum ot 15 Hos0pss 2013 r. No 1244
«O BHecenun  u3MeHeHul B llopanok  opraHM3alnudd W OCYIIECTBJICHUS
00pa3oBaTenbHON  JESATENBHOCTH TIO0  JIOMOJHUTEIBHBIM  MPO(eCcCHOHATHHBIM
mporpaMmam, YTBEpXKICHHBIM MpPUKa3oM MUHHCTEpCTBa 0O0pa3oBaHUS W HAyKHU
Poccuiickonn ®epepauun ot 1 mrons 2013 r. Ne499y»; mnpuxasza MwuHucrepcTsa
oOpazoBanus u Hayku PO ot 23 aBrycra 2017 . Ne 816 «O06 yrBepxknenun [lopsiaka
IPUMEHEHUS! OpraHu3alusIMHU, OCYILECTBISIOIMMHI 00pa30BaTEIbHYIO J€ATEIbHOCTD,
AJIEKTPOHHOIO OO0Yy4YeHUs, JAMCTAHIIMOHHBIX OOpPA30BaTENbHBIX TEXHOJOTUH MIpH
peanu3anuu o0Opa30BaTENbHBIX MPOrpaMmy»; Macrnopra (enepansbHOro MPOEKTa
«Pa3sutne kanposoro mnoreHuuana MWT-orpacnu» HalMOHAIBHOW IPOrpaMMBbI
«IIudposas skoHomuka Poccutickoit denepanuny; mocrtanosieHus [IpaButenncTBa
Poccuiickoit ®denepanun ot 13 mas 2021 1. Ne 729 «O wmepax mno peanusaiuu
nporpaMMmbl  cTparerndeckoro  smaepcrBa  «lIpumopurter-2030» (B pemakuuu
noctanoBnenus [IpaBurensctBa Poccuiickoit deneparuu ot 14 mapra 2022 r. Ne 357
«O BHeceHMHU U3MEHEHUM B nmoctaHoBieHue [IpaBurenscTBa Poccuiickoit Denepanuu
ot 13 mas 2021 r. Ne 729»); mpukaza MunucrtepcrBa 1uppoBOro pa3BUTHS, CBI3U
¥ MacCOBBIX KoMMyHUKanuii Poccuiickoit deneparuu ot 28 deBpans 2022 r. Ne 143
«OO0 yTBEpKJIEHUH METOJMK pacuera I[oKa3aTened (eaepalbHbIX MPOEKTOB
HaloHanbHOU mporpammbl  «l{udpoBas skonHomuka Poccuiickoit deneparum»
Y IPU3HAHUU YTPATUBIIUMH CUJIY HEKOTOPBIX MpHKa30oB MuHHcTepcTBa U(PPOBOTO
pa3BUTHSA, CBSI3M M  MacCOBbIX KOMMyHuKauuud Poccuiickonn ®Denepanuu
00 yTBEpXKJIEHUH METOAMK pacuera Tmokaszareied (denepalbHbIX MPOEKTOB
HanmoHanbHOU mnporpamMmbl «{udpoBas sxoHomuka Poccuiickoit denepannny;
dbenepanbHOrO0  TOCYJAapCTBEHHOTO  00pa30BaTENbHOTO  CTAaHJIApTa  BBICIIETO
oOpazoBanusi o HampaieHnto noArotoBku 09.03.02 MHbopMalMOHHBIE CUCTEMBI
U TexHoJoruu (ypoBeHb OakaiaBpuara), yTBEPXKIEHHOTO NMpuKazoM MuHOOpHayKu
Poccuun ot 19 centsabps 2017r1. Ne 926, (mamee — ODOI'OC BO), a Takxe
npodeccuonansroro cranmapta 06.001 «IIporpaMmucTy, yTBepKACHHOTO MTPUKA30M
MunucTtepcTBa Tpyaa u counaibHou 3auThl PO ot 18 Hos16pst 2013 1. Ne 679H.

[IpodeccuonanpHass mEpenoAroTOBKa 3aMHTEPECOBAHHBIX JIWII (Jalee —
Cnymartenu), OCyIIecTBIsIeMass B COOTBETCTBUHM ¢ IIporpammoii, wumerormiei
OTPACIIEBYIO HaIIpaBJICHHOCTb «HbopMaliMOHHO-KOMMYHUKAITUOHHBIE
TexHoJorumny», npooautcs B PI'AOY BO «Cubupckuii penepaibHblii yHUBEPCUTET



(mamee — YHHUBEPCHUTET) B COOTBETCTBUU C YUEOHBIM IIJIAHOM B OYHO-3209HOM (popMme
00y4eHus.

Paznenbl, BriroueHHble B y4eOHBIN TiaH [IporpaMmbl, MCTIONB3YIOTCS IS
MOCIICAYIOMCH  pa3pabOTKH  KajJeHAapHOro  ydeOHOro rpaduka, ydeOHO-
TEMATUYECKOIro IJIaHa, pabo4yuX MpOrpaMM MOJYJAEH (IUCUMIUIMH), OI[EHOYHBIX
U METOJIMYECKUX MaTepuasioB. [lepedynciieHHbIe JOKYMEHTHI pa3padaThIBAIOTCS
YHHUBEpPCUTETOM  CaMOCTOSITEIbHO, C  YYE€TOM  aKTyaJbHBIX  IOJOXKCHUH
3aKOHOJATENbCTBA 00 00pa30BaHUHU, 3aKOHOJATENHCTBA B 0071aCTH MHPOPMALIMOHHBIX
TEXHOJIOTUA U CcMeXHBIX obsacteit 3Hanuit OI'OC BO u npodeccuoHanbHOTO
crangapta 06.001 «IIporpammuct.

Otpacib MHPOPMALIMOHHBIX TEXHOJOTUM SIBJISIETCS OJIHOM U3 Haubosee
JTUHAMUYHO PAa3BUBAIONIMXCS OTpaciell kak B Mupe, Tak W B Poccun. Dtambi
KaueCTBEHHOTO Pa3BUTUS OOJBIMMHCTBA OTpacieil (PHEPreTUKH, METUIUHBI,
oOpazoBaHMsi, TOPrOBIHM, (PUHAHCOBOTO  CEKTOpa, CTpaxoBaHUS H  JIp.)
Y TOCY/JIapCTBEHHOTO YIPABJICHHS, B TOM 4YHCJI€ B BOCHHOU cdepe, CBI3aHBI
C BHEApECHHEM WH(MOPMAIMOHHBIX TeXHOJOTH. Hapsigy ¢ 3TUM pacTeT crpoc
Ha CIICIMAINCTOB B o0OJacTh  pa3pabOTKM  MPOrPAaMMHOTIO  OOECIEUCHHS.
Ha cerogHsmHuii MOMEHT S3BIK IporpaMMupoBaHus Python sBiseTcss oaHHM
U3 CaMbIX TOMYJIIPHBIX U HamoOoJee 9acTo UCIIOJIb3YEMBIX SI3BIKOB
IpPOrpaMMHUpPOBAaHMS, B TakuX cdepax Kak MalMHHOe oOydeHue, BeO-pa3paboTka,
cUcTeMHOe aqMUHHUCTpUpoBaHue. [Tocie mpoxoxkaeHUs: 00yUEHUs CITYIIATeIb CMOXKET
NPUMEHSTh SI3BIK MporpaMmupoBanust Python mns  co3maHust mpoOrpaMMHOTO
obecrieueHusl.

1.2. Ileab mporpaMmal

Lensro noaroroBku ciymarene no I[Iporpamme sBIgeTCS MOJyYEHHE
KOMIIETEHLIUH, HEOOXOAUMOMN /I BBINOJIHEHUS HOBOIO BHAA NPO(heCcCHOHATbHOU
JESTebHOCTH B 00JacTh HMH(OPMALMOHHBIX TEXHOJIOTWHA, a MMEHHO pa3paboTka
nporpaMmMHoro obecrnedueHust Ha si3bike Python, a Takke nmpuoOpeTreHne mo uToram
npoxoxaenus JIIIT [T noBoit kBanudukauuu «IIporpammuct». Llenesas rpymnmna:
CIIyLIATEeNH, OTHOCSIIMECS K KATeropuu OOYYalolIUMXCs M0 CHEUANIbHOCTAM H
HaIpaBJIEeHUSM NOJITOTOBKH, He OTHeceHHBIM K U T-cdepe.

1.3. XapakTrepucTuka HOBOH KBAJIM(PUKANUM W CBSI3aHHBIX C Hell BH/IOB
NpoecCHOHAIBHOM 1eATeJIbHOCTH, TPYIOBbIX (YHKIUIA H(WJIM) YypPOBHeH
KBAJIU(PUKAIMHA

1.3.1. ObaacTh npodeccHOHATLHOM NeSITeILHOCTH CITYIIATENS, TPOIIESAIIETO
oOydeHue Mo nmporpaMme MpodecCHOHATBHON MEPENOArOTOBKH, B KOTOPOH MOXKET
OCYLIECTBJISATh MPOPECCUOHAIBHYIO JAESITENBHOCTh: pa3paboTKa MNpPOrpaMMHOIO
oOecrieueHusl.

BBITyCKHUKKM  MOTYT OCYLIECTBJISTh MPOPECCUOHAIBHYIO JI€ATEIbHOCTh
B Ipyrux obnactax u(mim) chepax npodeccuoHanbHOW AeATEIbHOCTH MPU YCIOBUU
COOTBETCTBHS YPOBHSI UX OOpa30BAHMS W MOJYYEHHBIX KOMIETEHUUN TpeOOBaHUSIM
K KBaJM(pukaruu paboTHHKA.



1.3.2. O0bexkTbl  TPOdecCHOHATBHONW  EATEJBbHOCTH:  MPOTPAMMHOE
obecrnieueHue, BeO-MPUII0KEHUS, CUCTEMbI aHAJIM3a JaHHBIX.

Bunbr mpodeccuoHaNbHONW NIEATETRHOCTH: pa3paboTka W TECTUPOBAHUE
IIPOTrPaMMHOTO KOJIA.

1.3.3. YpoBensb kBanuukauuu. B cooTBeTcTBUU ¢ TprKa3oM MuHHCTEpCTBA
TpyAa W couuanbHOM 3amuThl Poccuiickoit ®denepanuu ot 12 nexkabps 2016 .
Ne 30635 «O06 yrtBepxaenun IIpodeccuonanpHoro cranmapra «lIporpammucty,
JOTIOJTHUTENIbHAS npodeccronanbHas nmporpamma npodeccuoHanbHON
nepenoArotoBku «Pa3paboTka mnporpamMMmHOro obtecreueHus Ha sa3bike Pythony
o0ecreynBaeT JOCTHKEHHE IIECTOTO YPOBHS KBATH(UKALINH.

1.3.4. KomneTeHuuu (TpyaoBbie pyHkuun) B COOTBETCTBUU

¢ npodeccoHaATBHBIM CTAaHAAPTOM (popmupoBanue HOBBIX WM
COBepPILICHCTBOBAHME UMEIIIUXCSH)

[Iporpamma pa3paboTraHa B COOTBETCTBHHU C aKTyaJbHBIMU
KBUIM(PUKALIUOHHBIMU  TPEOOBAHUSIMHU,  NPOPECCUOHAIBHBIMUA  CTaHAAapTaMu

CrieMaIuCcTOB. BuIbl mpodeccruoHanbHON JeATeNbHOCTH, TPYAOBBbIE (GYHKIIUH,
yKazaHHbIe B podeccuonanbHoM cTangaapte 06.001 «IIporpamMmmucTy, nmpeacTaBieHbl
B Ta0Oiunax 1-2.



Tabmuma 1

XapakTepucTHKAa HOBOHM KBAJIU(HUKALUH, CBA3AHHON ¢ BUAOM NPO(ecCHOHATBLHOM AeITeJIbHOCTH U TPYAOBbIMU
(pYHKIHMSIMH B COOTBETCTBHH ¢ npodeccuoHanbHbIM cTangapToM 06.001 «IIporpammucm»

O000menHnas Buna
TpynoBble neiicTBUs TpynoBasi pyHKkuus TPyAOBasi npogeccuoHaAILHOM
pyHKUIHuA AeATEeJBbHOCTH
CocraBnenue HpopMann30BaHHBIX OMMCAHUN PEIICHUI
MOCTABIICHHBIX 337[a4 B COOTBETCTBUU C TPEOOBAHUSIMU
TEXHUYECKOTO 3aJ[aHVsI WU IPYTUX MIPUHSITHIX B
OpraHu3alii HOPMaTUBHBIX JOKYMEHTOB. A/01.3 ®opmanuzanus u
Pa3paboTka anropuTMOB pelieHUs MTOCTAaBICHHBIX 33/1a4 B | aJlTOPUTMH3AIUS TIOCTABICHHBIX 3a/1a4 A Paszpabotka u
COOTBETCTBHUH C TPEOOBAaHUSAMHU TEXHUUYECKOTO 3a/IaHUS OTNaJKa
WM IPYTHX MPUHSATHIX B OpraHU3aI[id HOPMATHBHBIX MIPOrPaMMHOTO
JTIOKYMEHTOB Koza
A/02.3 Hammcanue mporpaMMHOTO KOJ1a
Co3maHue nporpaMMHOI0 KOJia B COOTBETCTBHHU C C UCTIOJIH30BAaHUEM SI3BIKOB
TEXHUYCCKHUM 3aJIaHueM (TOTOBBIMHE CITeIIA(DUKAIIHSIMH ) IPOTPaMMHUPOBAHHUS, OTIPEACIICHUS U Pa3pabotka
MaHUNYJIUPOBAHUS JAHHBIMU MPOrPaMMHOTO
B Ilposepka o0ecrnieyeHus
paboTocriocoGHOCT

[TpoBepka paboTOCIIOCOOHOCTH IPOTPAMMHOTO
obecrieyeHns: Ha OCHOBE pa3pabOTaHHBIX TECTOBBIX
HAaOOPOB JAaHHBIX

B/03.4 TIpoBepka paboTOCTIOCOOHOCTH
MPOrPaMMHOTO O0ecTIeUeHUs

1 ¥ peakTOpUHT
Koza
IPOTrPaMMHOTO
o0ecrieueHHs

PazpaboTtka, u3MEHEHHE U COTIACOBAHUE APXUTEKTYPHI
IIPOrPaMMHOT0 00€CIIEUYEHUs ¢ CUCTEMHBIM aHAJTUTUKOM U
apXUTEKTOPOM MIPOrPAaMMHOTO 0OeCTICUeHUs

D/03.6 IIpoexTrpoBaHue MPOrPaMMHOTO
obecrieueHus

D Pazpabotka
TpeOoBaHUIT U
POCKTHPOBAHNE
MPOrPaMMHOTO
o0ecrnieyeHus




Tabmuma 2

XapakTepucTHKa HOBOH U pa3BuBaeMoil Hupposoit komnereHuun B UT-chepe, cBA3aHHON ¢ ypoBHEM (POPMUPOBAHUA
M Pa3BUTHSA B pe3yJibTaTe 0OCBOeHHs MporpaMmbl «Pa3padoTka mporpaMMHOro odecredeHus Ha si3bike Pythony

npodeccruoHaIbHBI X
3aa4

HaumenoBanne HaumenoBanne Ipumep 0 — cmocobHOCTH 1 — cnocoGHOCTH 2 — Ccroco0HOCTh 3 — cnocofHOCTH
chepsl npogeccuoHaAIbHOMI HHCTPYMEHTOB He nposiBjasiercs/ NMPOSIBJIAETCA MO/ NMPOABJIAETCSHA, HO NPOSIBJIAETCA
KOMIIeTeHIH U nposipjsercs B BHELIHUM KOHTPOJIeM o0yyarouuiics CHCTEMHO /
CTeleHH, / Ip¥ BHeIIHeH MU30AUYECKH o0yyvaromuiicst
HeI0CTATOYHOM /I | MOCTAHOBKeE 3a1a4n/ npuderaer K Moauduupyer
OTHeCeHHA o0yyarouuiics IKCNEepPTHOI Croco0HOCTh MoJ
Kk 1 ypoBHIO NnoJb3yeTcs KOHCYJIbTanum/ onpeeJieHHbIe
c¢(popMHPOBAHHOCTH rOTOBBIMH, CAMOCTOSITEJILHO 3aja4yM / co3naer
KOMIIeTeHIIN U PEeKOMEHI0BAHHBIMHU noadupaer u HOBBIIl MPOAYKT,
NMPOAYKTAMHU NnoJb3yeTrcs o0y4aeT Apyrux
TOTOBBIMH
MPOAYKTAMU
Cpencraa [MpumeHseT sI3bIKN Python + - -
MIpOrpaMMHON POrPaMMHUPOBAHUS IS
pa3paboTku pelreHus




1.4. Ilnanupyemblie pe3yabTaThbl 00y4eHHUS

Cnywmatenu B pe3yJbTaTeé OCBOCHHUS MPOrpaMMbl MPOQEecCHOHATbHON
nepenoarotoBku «Pa3paboTka mporpamMmHOro obOecreueHus Ha s3bike Pythony
CMOTYT:

PO1. [IppuMeHATh NPUHIMIIBI K OCHOBBI aJITOPUTMH3ALIAH.

PO2. IlpumeHsTh BBIOpaHHBIE S3BIKM MPOTPAMMUPOBAHUS JUIsl HAMHCAHUS
IPOrpaMMHOTO KOJIa.

PO3. Pa3pabaTsiBath pOIIEAYPhI MPOBEPKU paboTOCIOCOOHOCTH
IPOrPpaMMHOTO 00€CTICUEHUS.

PO4. Vcnionb3oBaTh  CYHIECTBYIOIIME THUIIOBbIE pPEIICHUS W  I1a0JIOHBI
MPOEKTUPOBAHUS POTPAMMHOT0 00€CTIeUeHUSI.

1.5. Kareropus caymareJeit

Jluna, momyJaromye BhICIee 00pa3oBaHUE IO OYHOM (0YHO-3a049HOM) dopme,
JMIa, OCBOUBIIHE OCHOBHYIO MPO(ECCHOHANBbHYI0 00pa30BaTeNbHYIO0 MPOrpaMMy
(manee — OIIOII BO) 6akanaBpuara, B 00beMe HE MEHEe MepBOro Kypca (0akanaBpsl
2-ro kypca), OIIOIl BO cnenmanureTra — HE MEHEE IEPBOTO M BTOPOTO KypPCOB
(cnenuanucThl 3-TO Kypca), a Takxke Maructparypsl, ooyuarommuecss mo OIIOIT BO,
He oTHeceHHbIM K U T-cdepe.

1.6. TpeOoBaHUA K YPOBHIO NOJATOTOBKH MOCTYNAKIIEr0 HA O0y4yeHHne

B coorBerctBMM ¢  TpeOoBaHMAMHM K  00pa3oBaHUIO M OOYYEHHIO,
NPEABABIIEMbIMU K 6 YPOBHIO KBaTH(pUKAIMKA MPOPECCHOHATBHOTO CTaHAapTa
06.001 «IIporpamMmucT», HEOOXOUMO UMETh BhICIIEE 00pa30BaHME WJIM OCBAaUBAThH
€ro B MOMEHT OOy4€HHs Ha TAaHHOW IIPOrpaMMme.

1.7. IIpooKUTEILHOCTD 00y4eHH S
256 JacoB, n3 HUX 128 KOHTAKTHBIX, B T.4. 16 4aCOB CTAXKHUPOBKA.

1.8. ®opma o0yuenus

OuyHo-3a04yHas (00y4YeHuUE MO NPOrpaMMe PeaTM30BaHO B (hOpMaTe CMENIaHHOTO
oOydeHus, C TPUMEHEHHUEM DJEKTPOHHOTO OOydYeHHUs ¥ JAUCTAHIIMOHHBIX
00pa3oBaTeIbHBIX TEXHOJIOTUM).

1.9. TpeboBaHusi K MATEPUAIBLHO-TEXHUYECKOMY 00ecredeHHI0, HEOOXOTUMOMY
AJIsl  peajM3auMu  JIONOJHHMTEJbHOH  NPo()eCCHOHAIBHOW  NMPOrpamMMblI
npodeccuoHaNbHOM MepenoaAroToOBKU (TpedoBaHusA K ayUTOpHUH,
KOMIIBIOTEPHOMY KJIACCYy, IPOrPAMMHOMY 00€CIIe4eHHIO0)

OOyueHue mNpou3BOAUTCS Ha IIATGOpPME HIIEKTPOHHOro o0yueHus COY
«e-Kypeo»  (https://e.sfu-kras.ru/).  Hcnonw3yrorcs ~ cepBUCHI  BeOHMHApPOB
U BUJICOKOH(EPEHIIHII.

[Ipu npoBeneHUU JEKIUMA, MPAKTUYECKUX 3aHITHI, CAMOCTOSTEIHLHON pPadOThI
CIIylIaTeel U CTaXXUPOBKH HCIOJB3YeTCs cieayiouiee 000pyAoBaHUE: KOMIBIOTED
C HAyIIHUKAaMU  WJIA  ayJUOKOJOHKaMH, MHUKPOPOHOM U  BeO-KaMepoii,
BBICOKOCKOPOCTHOE TToAKIIoueHHE K UHTepHeT (He MeHee 5 MouT/c).



https://e.sfu-kras.ru/

[TIporpammuoe obecrieueHue (0OOHOBJICHHOE JO TOCIETHEH BEpCHH): Opay3ep
Google Chrome, PyCharm, Java, TeKCTOBBI# peakTop.

1.10. Ocob0ennocTH (MpUHIHUTIBI) NMOCTPOEeHUsI JOMOJTHUTEIbLHOM
npo¢ecCHOHAIBLHON MPOrpaMMbl NPO(eCcCHOHAJIBHON MePenoAroTOBKMU

Oco0EHHOCTH TIOCTPOEHUSI TpOrpaMmbl  TepenoarotoBku  «Pa3zpaborka
IpOrpaMMHOTO oOecIieueHus Ha si3bIke Pythony:

— B OCHOBY NPOCKTHPOBAHUS MPOTPAMMBI IOJIOKEH KOMIETCHTHOCTHBIN
TIOJTXOT;

—  BBINIOJIHCHHE YUCOHBIX 3aaHUH, TPEOYIOMNX MPAKTHYECKOTO IPUMCHCHUS
3HAHWN U YMCHHH, MMOTYYEHHBIX B XOJC M3YUYCHUS JIOTHICCKU CBSA3AHHBIX
JTUCIUTUINH;

—  BBINIOJIHEHUE UTOTOBBIX aTTECTAIIMOHHBIX PabOT MO peaIbHOMY 3a/IaHUIO;

— HWCIOJIb30BaHWE WH(OOPMAITMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH,
B TOM YHCJIC COBPEMEHHBIX CHCTEM TEXHOJOTHYECKOW TOMIEPIKKU
npouecca oOydeHHs, OOeClNEeYMBAOIIMX KOMGMOPTHBIE YCIOBHUS IS
0o0yuaromuxcsi, mpernojiaBaTeei;

— TpPUMEHEHHUE AIEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB (TUCTAHIIMOHHOE,
ANIEKTPOHHOE, KOMOMHUPOBAHHOE 00YUYEHHE U TIP.).

B mogmepxky  JONOMHUTENbHONM  Npo(EecCHOHAIbHOM  MPOTrpaMMbl
po(heCCUOHATILHONW TIEPENOATOTOBKH Pa3pabOTaH 3JIeKTPOHHBIN Kypc: http://e.sfu-
kras.ru/course/view.php?id=29988.

1.11. Oco0eHHOCTH OPraHU3aIUHN CTAKUPOBKH

CraxxupoBKa ciymatenei JOMOTHUTEIbHON MPOPECCUOHAIBHON MPOTrpaMMBI
nepenoarotoBku «Pa3paboTka mporpamMMmHOro obecrneueHus Ha s3pike Pythony
SBIIAETCS  00S3aT€NIbHOM  COCTaBHOM YacThl0  0Opa30BaTENbHOW  MPOTPaMMBI
U IpejCTaBisgeT  coO0M  BUJ — yduyeOHOHW  JEATENbHOCTH,  HEMOCPEICTBEHHO
OpPUEHTHPOBAHHBIA Ha MPOPECCHOHATBHO-TIPAKTUYECKYIO MOATOTOBKY CIIyIIATENeH.
CraxupoBKa OCYLIECTBIAETCA B LeMIX (HOpPMHpOBaHHS U 3aKpeIUICHUS
npo(heCcCHOHATBLHBIX YMEHUI U HaBBIKOB, NOJYUYEHHBIX B PE3yJIbTaTE TEOPETUUECKON
MOJITOTOBKH.

Cpoku TpOBENEHHSI CTAXUPOBKM YCTAHABIMBAIOTCA TIpauKOM Yy4yeOHOTro
nporiecca B o0beme 16 4YacoB B KOHIIE Mpoliecca OOyYeHHs] B COOTBETCTBUU
C YTBEP)KJICHHBIM B YCTAHOBJICHHOM TIOPSIKE YUCOHO-TEMAaTHYECKUM TUTAHOM.

B pamkax o4HO-3209HO (QopmBI 00yYeHHsS Ha OCHOBE JHCTAHIIMOHHBIX
TEXHOJIOTUN CTaXUPOBKA OCylIeCTBisieTcs B ¢popMe online cTaxupoBku (B popmare
pa3paboTKu MpUIIoKEeHH Ha si3bike Python).

1.12. lokymeHT 00 00pa30BaHMM: [IUIUIOM O IMEPENOJrOTOBKE YCTaHOBJIECHHOIO
obpa3iia.


http://e.sfu-kras.ru/course/view.php?id=29988
http://e.sfu-kras.ru/course/view.php?id=29988

YUEBHBIN ILUIAH

JAOIOJTHUTEJIbHON NPO¢eCCHOHAIBHON MPOrpaMMbl NPO(PecCHOHAIBHON NEePenoAroTOBKU
«Pa3paboTka nporpaMMHOro odecrneueHus Ha sa3bike Pythony»

®opma 00ydeHUsT — OUHO-3a0UHAS.
Cpoxk o0yuenust — 256 4acos.

O61mas Beero KoHTakTHBIC Yachl
Ne H Jlabopa- | IlpakTuyeckue DopMbl
HanmeHnoBanue nMCUUIUIMH TPYIOEM- |KOHTAKTH., CPC, u
n/m Jlexiuu | TOpHBIE | M CEMUHAPCKUE KOHTPOJISI
KOCTb, 4 q
paboThl 3aHATHUS
1. | IlporpammupoBanue Ha s3bike Python 96 48 12 36 48 3auer
2. | Be6-nmporpammupoBanue Ha Python 60 30 10 20 30 3aver
3. | AHanu3 TaHHBIX U MAIIMHHOE 00yUYeHHe 60 30 10 20 30 3auer
4. | CtaxxupoBKa 16 12 - 12 4 3aver
3anmra UTOroBOM
5. | Urorosag arrecranus 24 8 - 8 16 aTTeCTAllMOHHON
paboThl (IIpoeKTa)
Hroro 256 128 32 96 128




YYEBHO-TEMATHYECKHAM IIJIAH
JAOIOJTHUTEJIbHON NPO¢eCCHOHAIBHON MPOrpaMMbl NPO(PecCHOHAIBHON NEePenoAroTOBKU

«Pa3pabdoTka nporpaMmmMHoro ooecrnedenusi Ha s3bike Python»

Kareropus cimymareneii: guma, MMEIONINE WU MOTyYaloie BoIcIee 00pa3oBaHueE.
Cpox obyuenus: 256 qacos.

®opma 00ydYeHHs: OUHO-3a0UHAS.
PexumM 3aHgaTH: 6 4aCOB B HENEITIO.

O6imas Beero KoHTakTHBIC Yachl
Ne JlabGopa- IIpakr.u | CPC, Pe3ynbTarsl
i HaumeHoBaHME AUCIUIUINH TPYdOE€M- | KOHTAKTH., Jexwn | Toprbie | cemmmapekue | 4 oByueHs
KOCTb, U q
’ paboThI 3aHATHUS
1 IIporpammupoBaHue Ha si3bike Python 96 48 12 36 48 P02, PO3
2.1 | Beenenune B mporpamMmupoBanue. Marepnperarop. IDE 16 8 2 6 8 PO2
2.2 | IlepeMeHHbIE, OCHOBHBIE THIIBI JAHHBIX 16 8 2 6 8 PO2
2.3 | OCHOBBI CTPYKTYp J@HHBIX 16 8 2 6 8 PO2
2.4 | IlponenypHoe nporpaMmMmupoBanue. [lonstue GyHKImm 16 8 2 6 8 PO2, PO3
2.5 | O0BEKTHO-OpPUEHTHPOBAHHOE MPOTPAMMHUPOBAHHE 16 8 2 6 8 PO2, PO3
2.6 | XKu3HEeHHBIH [IUKJI IPOrPAaMMHOTO 00ecIeueHus! 16 8 2 6 8 PO2, PO3
2 Be0-nporpammuposBanue Ha Python 60 30 10 20 30 PO4
2.1 | Web. Konnenuun 12 6 2 4 6 PO4
2.2 | bubnuoreka Django. O630p 24 12 4 8 12 PO4
2.3 | Apxutektypa Django-npuioxeHuit 24 12 4 8 12 PO4
3 AHaJu3 TaHHBIX H MAIIMHHOE 00yUeHHne 60 30 10 20 30 | PO1, PO2, PO3
3.1 | Beeagenue B aHaIN3 JaHHBIX 12 6 2 4 6 PO2
3.2 | Brengenue B ManmmHHOE O0y4eHHE 24 12 4 8 12 PO2
3.3 | bubnuoreku ans ananusa qaHHbix B Python. O630p 24 12 4 8 12 | PO1, PO2, PO3
4 Cra:xkupoBKa 16 12 12 4 PO1-PO4
5 HUTorosas arrecrauust 24 8 - 8 16 PO1-PO4
Bcero 256 128 32 96 128
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Kanengapubiii yueOHbIi rpadpuk
JAOIOJTHUTEJIbHON NPO¢eCCHOHAIBHON MPOrpaMMbl NPO(PecCHOHAIBHON NEePenoAroTOBKU
«Pa3paboTka nporpaMMHOro odecrneueHus Ha sa3bike Pythony»

HaumeHnoBanne
MoayJieii (KypcoB)
O0beM yueOHOM

CEeHTAOPDb OKTAOpH HOAOPDH nexadpb (deBpannb MapT AnpeJsb Mai CeHTAOPDb OKTHAOpH

aBrycr

SIHBApb
HIOHb,
HIOJIb,

HOSIOpb

HArpy3KH, 4.

10
1
12
13
14
15
16
17
18

19-23
24
25
26
27
28
29

30
31
32
33
34
35
36
37
38
39
40
41-53
54
55
56
57
58
59
60
61
62

63
64

BxopaHoit accecMeHT

[IporpammupoBaHue
Ha s3b1ke Python

IIpoMesKkyTOUHBIH
p y K| K
aCCECMEHT

Be6-
pOrpaMMHPOBaHHE
Ha Python

AHanmn3 JaHHBIX
¥ MaIlIHHHOE
00yueHHe

CraxupoBka

Uroroswrit
aCCECMEHT

Hrorosas
aTTeCTaLys
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1. OHEHKA KAYECTBA OCBOEHUA ITPOI'PAMMBbI

2.1. ®opMbI aTTECTALUH, OLIEHOYHbIE MAaTePUAJIbI, METOANYECKHE MATEPHAJIbI

[Iporpamma npenycMarpuBaeT NIpOBEACHUE TEKYIEH U UTOTOBOM aTTECTALMH.
Tekymas arrecranus Ciymareiaed MNPOBOAUTCA MO IHCHUIUIMHAM HAa OCHOBE
BBINIOJIHEHUS 3a/JIaHUM B DJIEKTPOHHOM OO0y4alolleM Kypce, a TakXe C YYETOM
PE3yIbTaTOB MPOMEKYTOYHOTO ACCECMEHTA.

Meroauueckre Marepuaibl, HEOOXOAMMBbIE MJiA BBITOJIHEHHUS TEKYIIUX
3aJJaHU, IPEICTABJIECHBI B COOTBETCTBYIOLUX 3JIEMEHTaX 3JIEKTPOHHOT0 00YyYarOIIEro
Kypca W BKJIIOYAKOT OIKMCAHME 3aJaHUs, METOJNYECKHE DPEKOMEHAALMH II0 €ro
BBIIIOJIHEHUIO, KPUTEPUU OLICHUBAHUS.

2.2. TpeOoBaHuUs U colep:KaHNe UTOTOBOM aTTeCTAIMI

K wuroroBoii arrecranuu MOMYCKAIOTCS CIYIIATENH, BHITIOJHUBIINE y4eOHBIN
IUTaH TPOrPaMMBbl, CAMOCTOSITENIbHBIE 3aJaHMsI B KaXIOW JIUCLUUILIMHE U YCIEUIHO
IIPOLIEAIINE IPOLEAYPY UTOIOBOr0O accecMeHTa. MiToroBas arrectanus o nporpaMme
BKJIIOYAET 3alllUTy MTOTOBOM arTectaniioHHo pabotel (MMAP) B dopme mpoekra,
KOTOpas TNPOXOJUT B CUHXpOHHOM (¢opmare. OcCHOBHas 1ellb HUTOrOBOM
aTTeCTAllMOHHONW paOOThl — BBIMOJHUTH PadOTy, JIEMOHCTPHUPYIOLIYI0 YpPOBEHb
MOJATOTOBJIEHHOCTH K CAMOCTOSTENIbHON PO(ecCHOHaIbHOM 1eITeTbHOCTH.

HNAP BemmonHseTcs MHAMBHAYadbHO. 3amurta AP BKIIIOYAaeT NMpe3eHTALUIO
paboThl, BOMPOCHI MO PAa3jIMYHBIM pasjnenam mnporpammbl. 3amurta MAP  naer
BO3MOXHOCTh  IMPOJICMOHCTPUPOBATh yYPOBEHb MPHOOPETEHHBIX  CIyIIATENIeM
npoeccCHOHaNbHBIX KOMITETCHIIHH.

Crnymarens NpeaoCTaBiseT pe3yabTaT BhIIOJHEHHON paboThl B popmate PDF,
opopMIIEHHON W  OTBeHaromeld TpPeOOBaHUSAM K  COJEPNKAHUIO  HTOTOBOM
aTTecTaiMOHHON paboThl. CHHCOK HCHOJB30BAaHHBIX MCTOYHUKOB JINTEPATYpPbI
npuBoautcs B KoHIEe HWMAP. JlokymeHT mnpukpemiasiercss B OpraHu3allMOHHBIN
AJIEKTPOHHBIN Kypc mporpaMmbl NpodeccruoHanbHOW NepenoaroToBku «PazpaboTka
NpOrpaMMHOTO o0OecrieueHus: Ha si3bike Pythony. OObeM mpe3eHTalmu cienyer
BBIOMPATH UCXO/I U3 AJUTEIBHOCTH BBICTYIUIEHHS (0OBIYHO — He Oosiee 5—7 MUHYT).
B BhICTyIIIIEHUH AOJKHBI OBITH YETKO 0003HAYEHBI 00JaCTh U aKTYaJIbHOCTh PadOTHI,
MOCTAHOBKA 3aJ[a41, IPUBEACHBI pe3yJIbTaThl, OJydeHHbIE ciryliaTesneM. TpedoBanus
Y COJICP/)KAaHUE HWTOTOBOM aTTECTallMM M3JI0KEHbl B METOJWYECKUX YyKa3aHUs
K BoinostHeHHI0 AP u pazmematorcs Ha matdopme 37eKTpOHHBIX KypcoB COY.

Kpurtepuu onieHMBaHNsI MTOTOBOH aTTECTAIIMOHHOM PadoTHI

OneHka «OTJIIMYHO» CTAaBUTCS, €CIM CiyllaTenb 0Opu BeinoigHeHun HWAP
NPUMEHIIT SI3BIK TpOorpamMMupoBaHusi Python cucreMHO Ha JKCHEPTHOM YpOBHE.
KoHTponupoBasl Bech LMK IPOIPaMMHOM pa3pabOTKH B POEKTE.

OneHka «XOpowIO» CTaBUTCS, €CIW CiyllaTreab Ipu BbimonHeHun HAP
CaMOCTOATENLHO pa3padoTan OTAEIbHbIE MOIYJIH.

OneHka «yJIOBJIETBOPUTEIBHO» CTABUTCS, €CIIM CIYIIATENb IIPU BBINOJIHEHUHU
HNAP non koHTpoJeM MpernogaBaresis pa3padoTrai mporpaMMHOE 0OecIieueHue.

12



Hrorosas arrectaniioHHas padoTa 3alMILAeTCs B CHHXPOHHOM (opMaTe rnepes
aTTeCTAllMOHHON KOMHccHuel; paboTa MpeacTaBiseTcsl ¢ MOMOIIBIO YCTHOTO JTOKIaa
Y JIEMOHCTPALMH MTPE3EHTALUN.

3amuyra UTOroBOM aTTECTALMOHHON PaOOTHI ABJISIETCS 00SA3aTEIBHOM.

TpeGoBaHusi K yCTHOMY A0KJIA1y B peKUME CHHXPOHHOI 3alIUThI
[IpuBeTcTBUE, OOpallleHHUE K YWieHaM KOMUCCUU U MPEJCTABIICHHE.
Tema UTOrOBOI aTTECTAIMOHHON PAOOTHI.

AKTYalbHOCTb, 11€JIb U 3a/1a4u PabOTHI.
AHanu3 pe3yIbTaToB PabOTHI.
. 3aKJIIOYCHHUE.

[IpoaomKUTENLHOCTD BBICTYIUICHUS — /—8 MHHYT.

I[To pesynpratam 3amutel HMAP arTecraniioHHas KOMHMCCHUS MPUHHUMAET
pelieHre 0  MOPENOCTaBICHUM  CIylmiaTelasiM [0 pe3yJibTaTaM  OCBOCHUS
JOTIOJIHUTEIIbHOU npodeccruoHanbHOM POTrpaMMBbl npodeccruonanbHON
NEepPenoAroTOBKY IpaBa 3aHUMATHCS MPOQPECCUOHATLHON JEATEeNbHOCThIO B cdepe
pa3pabOTKH MPOTrpaMMHOr0 0OECTieYeHUs M BblJadye JUIIoMa O MpoQecCcuoHaIbHON
NepenoAroToBKe.

agbrwn e
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I11. OCHOBHOE COJAEPXAHME ITPOI'PAMMBbI

3.1. Il;ian y4eOHOii 1eATeJTbHOCTH

PesynbTaTsl 0o0yueHus

Y4yeOHsnie neicTBust/
(GOpMBbI TEKYIIET0 KOHTPOJISI

Hcnonb3yemsle pecypcsl/
MHCTPYMEHTbI/TEXHOJIOTHH

POL1. IIpumeHsATh NpUHIMIIBI U
OCHOBBI aJITOPUTMU3ALNH

Jleknun. BeimonHeHue
3a/1aHus, pa3padoTKa
ITOPUTMOB PELIEHUN B
COOTBETCTBUH C
TpeOOBAaHUSIMU TEXHUYECKOTO
3aganus. TecThl

Marepuainsl 3IEKTPOHHOIO
Kypca B CUCTEME DJIEKTPOHHOIO
00yuenust COY «e-Kypco».
Buneokondepenuun

PO2. IIpumensts BeIOpaHHbIE
A3BIKU IIPOTPAMMUPOBAHUS IS
HaIMCaHUs MPOrpaMMHOI0 Koja

Jleknun. BeimonHeHnue
3aJIaHus, BKIIOYAOIIETO
9TaIbl CO3IaHUs
MPOTPaMMHOTO KOJIa B
COOTBETCTBUM C TEXHHUYECKUM
3aganueM. TecThl

Matepuaibl 3JIeKTPOHHOTO
Kypca B CUCTEME AJIEKTPOHHOTO
00yuenuss COY «e-Kypco».
Buneoxondepeniuun

PO3. Pa3zpabateiBaTh mporeaypsl
MIPOBEPKH PabOTOCTIOCOOHOCTH
MIPOrpaMMHOTO OOecreueHust

Jleknun. BeimonHeHue
3aJIaHus, BKIIOYAOIIETO
ATallbl aHAJIN3a U IPOBEPKU
HCXOIHOTO MPOTPAMMHOI0
kozja. TecTrl

Martepuaisl 3JIEKTPOHHOTO
Kypca B CUCTEME IEKTPOHHOIO
o0yuenust COVY «e-Kypcobiy.
Buneoxondepenuuu

PO4. Ucnonb3oBath
CYIIECTBYIOIINE THTIOBBIE
pernieHus U madIoHbI
MIPOEKTUPOBAHHUSI IPOTPAMMHOTO
obecrniedeHus

Jlexiun. BrimmonHeHne
3aJIaHus, BKIIFOYAIOIIETO
HCIIOJIL30BaHHE THIIOBBIX
pelIeHni U mabI0HOB
MIPOCKTUPOBAHUS
MIPOrPaMMHOTO 00€CTICUCHHUS.
TecTsl

Martepuasl 3J1IEKTPOHHOTO
Kypca B CUCTEME NIEKTPOHHOIO
o0yuenust COVY «e-Kypcobiy.
Buneoxondepenuu

3.2. Buabl u coaep:kaHue CAMOCTOATEIbHON Pad0ThI
CamocrositenbHas pabora caymarens (CPC) npeanonaraer yriayOneHue

H 3aKPCIVICHUC TCOPCTHYCCKUX
ACATCIIBHOCTU.:

CaMOCTOATEILHOM
BOIIPOCOB  MPOTPAMMBI,

3HAHUU.

CPC BkIIIOYaeT CIEAYIOIINE
CaMOCTOSITEJILHOE
BBITIOJTHEHWE WHIWBHUAYAJbHBIX 3aJaHuH,

BUBI
M3y4ECHUE
MMOJATOTOBKA

yrayOneHHoe

K TECTUPOBAHUIO M MPHUOOPETEHHE OmbITa paboThl B paMKaxX 3JEKTPOHHOTO Kypca.
Brmonuenne CPC npenmnonaraercss B JIUCTAaHIMOHHOM PEXUME B paMKax

AJIIEKTPOHHOTO Kypca.
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PABOYAS ITPOT'PAMMA
AUCHMILINHBI (MOYJI51)
«[IporpammupoBanue Ha a3bike Pythony

1. AuHoranus

B pamkax mucuurmnasl «IIporpammupoBanue Ha Python» ciymarenu ocBosit
COBPEMEHHBIN S3bIK IporpamMmupoBanus «Pythony, y3HaroT, Kak MCHOJIb30BaTh €ro
JUIA pELICHHs] KOHKPETHBIX 3a7a4 U CO3JaHUs IPUIIOKEHUN. B paMKax IUCHUIIIMHBI
«IIporpammupoBanue Ha Python» cTyneHTbl H3y4aloT cieayrone TeMbl: CTPYKTYPbI
JaHHBIX, [IUKJIbI, UTEpalLus, ToKoueHue, pynkuus, moayiau, OOII, »Ku3HEeHHBIH KT
IPOrpaMMHOT0 00€CTIeYEHHUS.

Heab nucuUMIIMHBI (Pe3ybTATHI 00y4eHNs)

[To oxoH"YaHMM OOYYEHMS HA JAHHOUM AUCITUTUIMHE CIIYIIATeNId Oy AyT CIIOCOOHBI:

PO2. IlpumeHsTs BBIOpAaHHBIE S3BIKH MPOTPAMMUPOBAHUS JUIsI HAMHCAHUS
IIPOTrPaMMHOTO KOJIa.

PO3. PazpabatsiBaTh MPOIIEe Y PhI MIPOBEPKHU paboTOCIIOCOOHOCTH
MPOrpaMMHOT0 00ECTICUEHUS.
2. Conep:xxanue
HaumenoBanue
o IIPAKTUYCCKUX
Coneprxanue JeKIui p Buast CPC
No, HarMeHOBaHUE TEMbI (ceMuHapCKuX
(K0JI-BO YacoB) - (K0JI-BO YacoB)
3aHSITHIN)

(K0JI-BO YacoB)

Moayas 1. llporpammupoBanne Ha si3bike Python (96 yacos)

Tema 1.1. BBenenue B
MpOrpaMMHUPOBAHUE.
HNutepnperatop. IDE
(16 4.)

OcobGeHHOCTH
pOrpaMMHUPOBAHUS HA
Python. Cpena
pa3paboTku (2 4.)

WuTerpupoBanHas
cpena pa3paboTKu
(6 4.)

3aoanue 1.
IIepemenHsble u
THUTIBI TAHHBIX.
Coznanue nepBoro
MIPHJIOKEHUE B

PyCharm

Nzyuenue IDE (8 u.)

Tema 1.2. IlepemeHHbI€,
OCHOBHBIE TUIIBI JAHHBIX

(16 4.)

[lepemennsie B Python.
Tuns! gaHHbIX (2 4.)

Nuanimanusanus
NepEMEHHBIX,
yIpaBIIsIOIUe
KoHCTpyKiwmu (6 4.)
3aoanue 2.
IIpumeHeHue
YCIJIOBHBIX OIIEPATOP
U [IMKJIOB

N3ydyeHue 0OCHOBHBIX
ornepanuii B Python
(84.)

Tema 1.3. OcHOBBI
CTPYKTYp AaHHBIX (16 u.)

CTpyKTypbl JaHHBIX B
Python. (2 4.)

CTpyKTyphbl JaHHBIX:

CIIOBapH KOPTEKH,
ctpoku (6 u.)

Pabota co ctpokamu u
criuckamu (84.)
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HaunmenoBanue

. MPAKTUYECKUX
Coneprxkanue JeKIui Buast CPC
Ne, HAaUMEHOBaHUE TEMBI (ceMHHApCKUX
(K0JI-BO YacoB) - (K0JI-BO YacoB)
3aHITHI)
(K0JI-BO YacoB)
3aoanue 3.

CTpYKTYpBHI JaHHBIX
B Python

DyHKINOHAIBHOE
OCHOBBI IPOLIEyPHOTO | IPOrPaMMHPOBAHUE
E;?:p;;ﬁgﬁg;afgg Hoe MIPOrpaMMHUPOBAHUSI. B Python (6 4.) N3yuenne
TomsTue dyHKH Berpoennsie Gpynkiuu B | 3adanue 4. BCTPOCHHBIX
(16 4.) Python (2 4.) Hcnonp3oBanus oubmmotexk (8 4.)
byHKIUH B
nporpaMme
OO0BeKTHO-
Knaccsl 1 3x3eMIuIspsl
Tema 1.5. O6bexTHO- KJIACCOB. OPHCHTHPOBAIHOE
OPHEHTUPOBAHHOE HacnenoBanue. np{)ort];aMMgp OBarHe W3yudenue urepaTtopos
[IPOrpaMMUPOBAHUE Merons!l 1 CBONCTBA ga 0};;122§ =) u iexopatopos (8 u.)
(16 (24) Coznianue Ki1accoB B
Python

IIpoexTupoBanue u
aHanu3

TectupoBanue u

Orarbl )KU3HEHHOTO OCYIIECTBUMOCTH
. oTIaaKa
Tema 1.6. XKuznennsiii LHKIIA. UH(POPMALIMOHHBIX
IPOrPaMMHOTO
ITUKJT TPOTPAaMMHOTO [IpoextupoBanue cucrem (6 4.)
obecrieuenus (4 4.)
obecnieuenus (16 4.) MPOrPaMMHOTO 3aoanue 6. .
B3aumoneiictBue
obecrieuenue (2 4.) Pa3zpaboTtka o
MPUIOKEHUH (4 4.)
TEXHUUYECKOTO
3aJlaHus

3. YciaoBus peajiM3auiu NPpOrpaMmbl I CHUTLTHHBI

OpraHu3anMoHHO-NIeJArornyecKue yCJA0BHUSA Peau3alum nNporpaMmsbl

OOyueHue Mo mporpaMMme peaan3oBaHO B (Gopmare CMENIAaHHOTO OOyYeHWS,
C MIPUMEHEHUEM aKTUBHBIX TEXHOJIOTHI COBMECTHOTO OOYUEHHUS B DJICKTPOHHOU cpefie
(CHHXpPOHHBIC W ACHUHXPOHHBIC 3aHATHA). JISKIIMOHHBIM MaTepuall IMpeCTaBIsICTCs
B BUJIC CHHXPOHHBIX JICKI[MWA, 3alACEHd 3aHATUH, TEKCTOBBIX MATEPHAJIOB,
MPE3EHTAIIMM, pa3MENIaeMbIX B JJIGKTPOHHOM Kypce. JlaHHble MaTepualibl
CONPOBOXKJIAOTCSA 3aJaHUSAMM U JUCKYCCHSIMU B 4aTax AUCHUIUIMH. W3yuenwue
teopetudeckoro marepuaina (CPC) npenmnonaraercsi 10 U MOCIE CUHXPOHHOW 4acTH
paboTHI.

MarepuajbHO-TEXHUYECKHE YCJIOBHS Peain3aluu NPpOorpaMmMbl
CUHXpOHHBIE 3aHATUSA peann3yoTcs Ha 0aze VHCTPYMEHTOB
BUJICOKOH(MEPEHIICBA3U U BKJIIOYAIOT B c€0s JIGKIIMOHHBIC U MPAKTUYECKHUE 3aHATHS.
Jlist mpoBeleHNUsT CUHXPOHHBIX 3aHSATUN (BEOMHAPOB CO CHUKEpPAMHU) MPUMEHSAETCS
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nporpamMma BUjaeOKOH(epeHicBsizu. [lpu mpoBeaeHUM JNEKIMi, NPAKTUYECKHX
3aHATHH, CaMOCTOSITEIbHOM paboThl CHymIaTeled HCIOIb3YyeTCs  CIEAyroIIee
000opyIOBaHUE: KOMITHIOTED C HAYINIHUKAMHU WIH ayJUOKOJIOHKaMHU, MUKPOGOHOM
u BeO-kamepoii. [Iporpammuoe obecrieuenne (0OHOBIIGHHOE 10 TOCIICIHEH BEPCHH):
opay3ep Google Chrome, PyChamp, TekcToBbIif pegakTop.

Y4eOHO-MeTOAMYECKOE U MHPOPMALMOHHOE o0ecevyeHre NporpaMmbl
JlucuumuiiHa MOKeT ObITh peann3oBaHa Kak OYHO, TAK U 3a04HO, B TOM YHCIIE,
C IPUMEHEHUEM JHMCTAHIIMOHHBIX 00pa30oBaTENbHBIX TeXHOJOrMi. OHa BKIIOYAET
3aHATHSA JIEKIIMOHHOTO THUIIA, WUHTEPAKTUBHbIE (POpPMBI OOYy4YEHMs, NPAKTHUECKUE
3aHATHS.

ConepxaHne KOMILIEKTa Y4eOHO-MeTOANYECKNX MATEPUATIOB

[lo paHHON [OUCHMIUIMHE UMMEETCS SJIEKTPOHHBIA y4eOHO-METOJUYECKUI
koMmiuieke (YMK) B cucteme a1mekTpoHHBIX KypcoB CDY. YMK coaepkut: cuctemy
HaBUTAIMU MO JUCHUIUIMHE (Y4EeOHO-TEMaTUUYECKUI TUIaH, UHTEPAKTUBHBIN rpadux
paboThl IO JUCHUIUIMHE, CBEJICHHUS O pe3yJsibTaTax oOydyeHus, 4yaT JJisi OO0BsSBICHUI
Y BOIIPOCOB TMPEMOJABaTENI0), TEKCTOBBIE MaTepHasibl K JIEKIUSM, MPAKTUYECKUE
Y TECTOBBIE 3aJlaHUsl, CIHUCKA OCHOBHOM H JOMOJHUTEIBHOW JIUTEPATYPHI.
B a5iekTpoHHOM Kypce peain3oBaHa cUCTeMa 0OpaTHOM CBSI3H.

Jluteparypa
OcHosHas numepamypa
1. Yepubimes C. OcHOBBI IporpaMMmupoBanus Ha Python: yue6. mocooue s
By30B. — M.: Litres, 2021.
2. Kyuynosa E.B., OnerinukoB b.B., UYepeauuuenko O.M.
[Tporpammuposanue. [Iponenyproe nporpammupoBanne. — Kpacaospck: COY, 2016.

llepeuenvs  pecypcos  ungopmayuonHo-menreKOMMYHUKAYUOHHOU — cemu
Unmepnem, neobxo0umwlx 011 0C80€HUSL OUCYUNTUHBL

1. Real Python Tutorials [Dnekrponnbiii pecypc]. — Pexum jgocryna:
https://realpython.com/.

2. IlpuknagHoe mporpaMMHpOBaHue Ha si3bike Python [DnekTpoHHEIH pecypc].
— Pexxum nocryma: https://openedu.ru/course/urfu/PYAP/.

3. OdunmanbHast fokymMeHTaIus [DIeKTpOHHBIA pecypc]. — Pexum nocrtyna:
https://docs.python.org.

4. Django documentation [DnexTpoHHBI pecypc]. — Pexum mpocryna:
https://docs.djangoproject.com.

5. Machine Learning in Python [OnekTponnsiii pecypc]. — Pexxum nmocryma:
https://scikit-learn.org/stable/.

6. Git Book [Dnekrtponnsiii pecypc]. — Pexum nocryma: https:/qgit-
scm.com/book/ru/v2.

4. OneHka Ka4yecTBa OCBOEHHSI MNPOrpaMMbl JMCUMILVIMHBI ((opmbl
aTTeCTAllMH, OLICHOYHbIC 1 METOAMYECKHE MATEPHAJIbI)
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dopMa aTTeCTAUMH MO AUCHUIINHE — 3a4eT.
Onenka pe3ylbTaToOB OOY4YEHHS OCYIISCTBISIETCS CIEAYIOMUM 00pa3oMm.

MakcumMainbHO 3a Kypc M0oxHO Habpath 100%, u3 HUX:
TECTBI CAMOKOHTPOJIS K Jiekusim 40 %;

pakTHIeCKue 3a1anus coctasisitor 60 %.
3ader moJsiyyaroT ciymarenu, Habpasmume He MeHee 50 % u3 100% ot obiero

nporpecca 1o Kypcy.

IIpumeps! TECTOB 1151 KOHTPOJIS 3HAHUH

Ilpumep mecmogoeo 3adanusi no muny « MuooscecmeenHbll 8b100P»
1. Jlns gero B s3bike Python ucnonssyercs Gyukmus enumerate()?

a) [l onpesiesieHus: KOJIMYECTBA 3JIEMEHTOB MTOCIIE0BATEIbHOCTH.
0) [ns OIHOBPEMEHHOTO HWTEPUPOBAHHUS MO CaMHM DJIEMEHTaM M HX

UHJEKCaM.
B) JlJ11 COPTUPOBKH 3JIEMEHTOB 1O 3HAYEHUM 1d.

Ilpumep mecmosoco 3adanusi no muny «Bepno/Hegeproy
Bepno nu, uyto B sa3bike Python npu 3amanuum nepeMeHHO#, peructp OykB He

WMEET 3HAYCHUS ?
“ BepHo.
*® He BepHo.

Tunosoe npakTuueckoe 3aganue (Tema: CTPpyKTYypbI JaHHBIX: CJIOBapHU
KOPTEXKH, CTPOKH)
Ha Bxoa nmporpaMMbl moiaeTcs CTpoOKa CoO CIOBAMM, Pa3/IeICHHBIMU MPOOEIOM.
HamneuaraiiTe HOBYIO CTPOKY TaK, YTOOBI KaXkJ0€ CIOBO OBLIO C OOJBIION OYKBHI.

Kpurepuu oneHuBaHus 3a1aHNH

Bannel 1 6ann 2 Ganna 3 dama
3aaHue BEIIOJIHEHO 3aganne BEIIOTHEHO, | 3aJaHHe BHITIOTHEHO
Kpurepuii YaCTHYHO, TpeOyeT HO TpebyeT MOJIHOCTBIO, HE TpeOyeT
CEPBhE3HON JOPAOOTKH | HEKOTOPOM T0pabOTKH | MTOpabOTKH
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PABOYAS ITPOI'PAMMA
AUCHHUIIMHBI (MOXYJIA)
«Be0-nporpammupoBanue Ha Python»

1. AuHoranus

JlaHHast AMCHMIUIMHA 3aTparuBaeT BONPOCHI pa3palOTKU BeO-TIPUIIOKEHUMN:
OCHOBHAsi TEPMHUHOJIOTHS; TIOHATHS KJIMEHT, CEpBEP; OCHOBHBIE APXUTEKTYP
npwiokeHuii, npumensembie BIT, a Takke HUHCTPYMEHTBl JUisl pa3pabOTKU
BeO-npuoxkenus Ha Django: apxurekTypa npoekTa, madaoHu3aIms, padbora ¢ 6azaMu
JAHHBIX, ABTOPHU3aLIHsl OJIb30BATEIIS.

Heab gucuunanHbl (Pe3yJbTaThl 00y4eHUs )

[To oxoH"YaHMM OOYYEHHS HA JAHHOUM AUCITUTUIMHE CIIyIIATeNId Oy YT CIIOCOOHBI:

PO4. Ucnonb30BaTh  CyHIECTBYIOIIME THUIOBBbIE pPEIICHHS W IIA0JIOHBI

IPOEKTUPOBAHUSA ITPOTPAMMHOTO 0OECIICUEHUS:

1) Pa3zpabatrbiBaTh IpOrpaMMHOE OOECIICYCHHE B COOTBETCTBUU C TEXHUICCKHM
3a/IaHUEM.

2) Co3pmaBates [1O B COOTBETCTBUU C NMPHUHIUIIAMH BBIOPAHHOW apXHUTEKTYPHI
BeO-nipuiIokeHus. BwiOupath Qpeiimopk Python B 3aBucumocTH OT
0COOCHHOCTEH pa3pabaThiBAEMOI0 BEO-MPUIIOKEHHUS.

3) PaspabartsiBaTh BeO-NPUIIOKECHHE C UCIIOIB30BaHuEM ¢peiiMBopka Django.

4) Pa3paboTarh CTpPYyKTypy Oa3bl JaHHBIX MPOCKTA, JIENaTh 3alpoCchl K 0a3e
JaHHBIX U3 mpuiiokenus Django ¢ ncnosbp3oBanueM HHCTpyMeHTOB Python.

2. Conep:xanue

HaumenoBanue
MPaKTUYECKUX
(ceMuHApCKUX 3aHATHIA)
(K0J1-BO YacoB)

Conepxanue
JIEKIUAH
(K0J1-BO YacoB)

Buner CPC
(K0J1-BO YacoB)

NQ, HaMMCHOBAHUC
TEMBI

Moay.n 2. Be6-nporpammupoBanue Ha Python (60 yacoB)

PaGora ¢ TepmuHamMu
U OTIpeICTICHUSIMU
npeaAMETHOM oOmacth (4 4.).

[Touck napopmanuu

OCHOBHBIE TEPMUHBI
10 TeM€e KIIMEHT-

H OIIPCACIICHUA.

Tema 2.1. Web. CepBepHOE
Knuent-cepBeproe | 3adanue 1. Co3nanue
Konnenmuwu (12 4.) MPOrPaAMMHUPOBAHHUE.
IPOrpaMMHUPOBAHUE | TEXHUYECKOTO 3aJaHUS
3HaKOMCTBO
(24.) Ha pa3paboTKy BeO-

¢ marepuanamu (6 4.)
MPUJIOKEHHS

Cosmanue BebO-

IMPUIIOKCHUA Ha

Co3znanue BeO-IIPUIIOKEHUS

3HAKOMCTBO C

Tema 2.2. !

. npumepe na Django (8 u.). Marepuaiamu.
bubmorexa Django. (bpeiiMBopKa 3aoanue 2. Pazpabotka BeO- | M3yueHue ocHOB
00630p (24 1.) p p TP M

Django. Pa6ora ¢
0a3oii naHHbBIX (4 4.)

npuioxeHus Ha Django

Django (12 4.)
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HaumenoBanue

MPAKTUYECKUX Bunr CPC
(ceMuHapCKUX 3aHATHI) (K0J1-BO YacoB)

(K0JI-BO 4acoB)

Copnepxanue
JIEKIUI
(KOJI-BO YacoB)

Ne, HamMeHoBaHMe
TEMBbI

Co3nanue JIMIHOTO
KaOMHETAa M0JIb30BaTeEN ,

Tema 2.3. 06300 ADXUTEKT aBTOpHU3alus B BEO- N3y4yeHne 0CHOBHBIX
Apxurekrypa Be6-np Hﬁ O)KeHI/If}I] P npuiaokeHuu (8 4.). UHCTPYMEHTOB
Django- @ q.)p 3aoanue 3. Co3nanue (dbpoHTeHa pa3paboTKu

pUIOKeHUH (24 4.) JUYHOTO KaOMHEeTa (12 u.)
MOJIb30BATEJSI, ABTOPHU3AIIHS

B BEO-TIPUIIOKEHUH

3. YciaoBus peaTu3anuu nmporpamMmmsl IMCIUIIIINHbI

Oprann3anuoHHO-NeAArOrHYecKe YCJIOBHS peau3alu NporpaMmmMbl

OOydeHue Mo mporpamMme peain3oBaHO B (popMare cCMEIIaHHOTO O0y4YeHHs,
C IPUMEHEHHUEM aKTUBHBIX TEXHOJOTHI COBMECTHOTO OOYyUECHUS B JIEKTPOHHOMU Cpejie
(CMHXpOHHBIE M ACUHXPOHHBIE 3aHATHs). JIEKIIMOHHBI MaTepuan MpeaCcTaBIsETCs
B BUJIE CHUHXPOHHBIX JICKI[MH, 3amuced 3aHATHH, TEKCTOBBIX MaTepHaOB,
Mpe3eHTallMi, pa3MelaeMbIX B JJIGKTPOHHOM Kypce. JlaHHble Marepuaibl
COTPOBOXKIAIOTCS 3aJaHUSAMH M JUCKYCCUSAMH B darax JUCIUIUIHH. M3ydeHue
teopetudeckoro marepuana (CPC) npenmnonaraercs 10 U MOCIE CUHXPOHHOM 4YacTu
paboTHL.

MarepuajJibHO-TeXHHYECKHE YCJIOBHS peajiu3alui MPorpaMMbl

3aHsATUS pealu3yloTcsi Ha 0a3e HWHCTPYMEHTOB BUJICOKOH(EPEHIICBI3U
Y BKIIFOYAIOT B ce0sl JICKIIMOHHBIE W TpaKTHYeCKue 3aHsATus. JIisi mpoBeneHUs
BeOMHAPOB NPHMEHSCTCS IporpamMma BHJIeOKOH(MepeHIcBs3u. [lpu mpoBeneHUH
JCKIWUW, TMPAKTHYECKUX  3aHATHH, CaMOCTOSATEIBLHOM  pabOThl  CiIymIaTeNneH
UCTIONB3YETCsl  CIEAyroliee O0OpyIOBaHUE: KOMITBIOTEP C HAyIIHUKAMH WA
ayJIMOKOJIOHKaMu, MHUKpopoHOM U BeO-kamepoi. IIporpammuoe obecnieueHue
(o6HOBNIEHHOE 10 TocieaHe Bepcun): Opayzep Google Chrome, Java, TeKCTOBBIN
penaxkTop.

Y4ueboHO-MeTOAUYeCcKOe 1 HHPOPMALIMOHHOE o0ecleuyeHne MPOrpaMmbl

JlucrumuirnHa MOXKET OBITh peann3oBaHa Kak OYHO, TaK U 3a09HO, B TOM YHCIIE,
C IPUMEHEHUEM JUCTAHIIMOHHBIX 00pa30BaTENbHBIX TeXHOJOrMiA. OHa BKIIIOYAET
3aHATUS JICKIIMOHHOTO THIA, WHTEPAKTUBHBIE (POpMbI OOyUYEHHUS, MPAKTUUYECKUE
3aHSTUS.

Conep:xxanne KOMILUIEKTA Y4e0HO-MEeTOAUYECKMX MATEPHUAJIOB
[lo panHOW JAMCUMIUIMHE TMPOTPAMMbl HMEETCA DJEKTPOHHBIM Yy4eOHO-
METOMYECKHI KOMIUIEKC Ha IiaTdopMe 3JeKTPOHHBIX KypcoB CDY. YMK
COJICPKUT: CUCTEMY HaBHUTallUU IO TIporpamMme (yueOHO-TeMaTHIEeCKUH TUTaH, rpaduk
paboThl TO TpOrpaMMe, CBEACHHS O pe3yjbTaTax OOydYeHHs, O MPEToJIaBaTelsax
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nporpamMmbl, (Gopymbl I OOBSBICHHH M BONPOCOB IMPENOJAABATENAM), HaOOp
Ipe3eHTalUN K JIEKIUAM, Ha0Op CChUIOK Ha BHELIHME 00pa30BaTelbHbIE PECYPCH U
MHCTPYMEHTHI, CHCTEMY 3aJaHHil C MOAPOOHBIMH HHCTPYKIMSIMH, CIIUCKH OCHOBHOMU
Y JIOTIOJIHATENIBHONW JINTEPATyphl. B JJIEKTPOHHOM Kypce peanu3oBaHa CUCTEMa
00paTHOM CBSI3H.

Jluteparypa

OcHosnas rumepamypa

1. Jponos B.A. Django. [Ipaktuka cozganust Web-caiitos Ha Python: mocobue
/ B.A. JIponos. — CII6.: U3natensctBo «bXB- IletepOypr», 2016.

2. TI'mmpenko W.I'. TexHonoruu u MeToApl IPOrpaMMHUPOBaHUS: yueO. mocodue
s By3oB / W.I'. T'nunenko, ®@.®. Ilaenos, J.}O. denopoB. — M.: U3paTenscTBO
«Opaiity, 2021. — 235 c.

3. Koanwo Jlyuc Ileapo, Puuapt Bummu. IloctpoeHue cucrteM MaIrimHHOTO
oOydenus Ha s3bike Python. 2-e uzn. / Ilep. ¢ aarn. Cnuakun A A. — M.: IMK Ilpecc,
2016. — 302 c.

Jlononnumenvnasn numepamypa
1. Isamuc, T. Haunnaem mnporpammupoBate Ha PYTHON: mep. ¢ anra. /
T. I'spauc. — 4-e uza. — CI16.: BXB-IlerepOypr, 2019.
2. Ilaten, Amnkyp. IlpuknagHoe MamumHHOe oOOydeHue Oe3  y4yuTens
¢ ucnosp3oBanuem Python: Ilep. ¢ anrn. — CII6.: OO0 «Iuanexktukay, 2020. — 432 c.

Ilepeuenv  pecypcog — UHDOPMAYUOHHO-MENEKOMMYHUKAYUOHHOU — Ccemu
«HUnmepnem», HeoOX00UMBLX OJ151 0CBOEHUSL OUCYUNTUHDBL

1. Real Python Tutorials [Onekrponnblii pecypc]. — Pexum pocrymna:
https://realpython.com/.

2. Ilpuxnagroe mporpaMMmupoBaHue Ha si3bike Python [DnexTponHEIi pecypc].
— Pexxum nocryma: https://openedu.ru/course/urfu/PY AP/.

3. OdwunmanbHas JOKyMeHTaIs [DIeKTpOHHBIN pecypc]. — Pexxum moctyma:
https://docs.python.org.

4. Django documentation [DnekTpoHHbI pecypc]. — Pexum pocrtyma:
https://docs.djangoproject.com.

5. Machine Learning in Python [DnekTponnsiit pecypc]. — Pexxum mocryma:
https://scikit-learn.org/stable/.

6. Git Book [Daekrtponnsiii pecypc]. — Pexum mocryma: https:/qgit-
scm.com/book/ru/v2.

4. OneHka Ka4vecTBa OCBOCHHSI NPOrpamMMmbl JUCHUILVIMHBI (dopMbI
aTTecTaluM, OLEHOYHbIE U METOAUYECKHE MATEPHUAJIbI)

dopMa aTTeCTAUMH MO AUCHUIINHE — 3a4eT.

OueHka pe3yJbTaTOB OOYYEHHUS OCYIIECTBISCTCS CIEAyIOIUM 00pa3oMm.
MakcumanbHo 3a Kypc MoxkHO HaOpaTh 100%, u3 Hux:

TECThl CAaMOKOHTPOJIs K Jekiusim 40 %;

pakTHYeCcKue 3aaaHus coctapiisitoT 60 %.
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3ader nomyyarot ciymarenu, HaOpasmme He MmeHee 50 % u3 100% ot obmiero
nporpecca 1o Kypcey.

Ilepeyenb 3a1aHuii U/WJIH KOHTPOJILHBIX BOIIPOCOB
Ilpakmuueckue 3a0anus
1. Cosznmanue TEXHHYECKOTO 3a7aHus Ha pa3pabOTKy BEO-TPHUIIOKECHHS.
2. Pa3paboTtka BeO-npuoxkenus Ha Django.
3. Co3manme nMYHOTO KaOWHETa TIOJNB30BaTeNsd, AaBTOpHW3aIusi B BeO-
MPUIIOKECHUH.

3aoanus 011 camocmoameabHou pabomul
B camocTosiTenbHbIe pabOThl BXOJUT U3YYEHUE MaTepuiia Kypca U 3aKperuicHUe

3a/IaHUi C IPAKTUYECKUX YPOKOB.

KpuTtepuu oneHuBaHus 3aJaHUii /WM KOHTPOJBHBIX BONPOCOB

Bael 1 6amn 2 Gamna 3 Gamna
3aaHue BBIIIOJIHEHO | 3aJaHKE BBIIIOJHEHO, | 3a/JlaHuE BBIIOJIHEHO
Kpurepuit 4aCTUYHO, TpeOyeT HO TpeOyeT IIOJIHOCTBIO, HE TpeOyeT
Cepbe3HOM JOPaOOTKHU | HEKOTOPOH 10pabOTKHU | AOPaOOTKU

IIpumepsl NPAKTHYECKUX 3adaHUI

3aganme 1. CocraBieHne TEXHUYECKOTO 3aJaHusl AJi1 BEO-IIPUIIOKEHUS.

Llenv 3a0anus: co3naTh OMMCAHHUE BEO-TIPHIIOKEHHUS, KOTOPOE B JabHEUIIIEM
HYKHO OyJieT pa3paboTarTh.

Hncmpykyusa:

[ar 1. Ananu3 TpebOBaHMI K CO31aBAEMOMY BEO-TIPUIIOKEHUIO.

[ar 2. OcHOBBIBasiCh Ha Marepuanax JIEKIUH, OMHUCaTh CTPYKTYpy
U coJiep KaHHe pa3padaThIBAEMOT0 BEO-TIPUITOKEHHUS.

[ar 3. Onucanne Tabmui 0a3pl JAHHBIX, KOTOpas OyJaeT WCIOoJb30BaHa
B MIPWJIOKCHUH.

OO6paTHy10 CBSI3b IO BBINOJHEHHOW padOTEe CIyIlIaTellb MOJYYUT HAMpsIMYIO.
HekoTtopsie paboThl Oy ayT IPOKOMMEHTHPOBAHBI Ha MPAKTUYECKOM 3aaHUH.

3ananue 2. Pazpaborka Bed-npuso:kenusi Ha Django

Llenv  3a0anus:  pa3paboTaTh M peajqu3oBaTh  BEO-MPUIIOKEHUE
C MCIIOJIb30BaHKMEM sI3bIKa MporpamMmupoBanus Python.
Hncmpyxkyusa:

[Iar 1. OcHOBBIBasCh Ha MaTepHajiaX JCKIMH W CAMOCTOSTEIBHONH paloTHI,
cosnmath npoekt Django.

[ar 2. Co3naTe NpUI0KEHNE U 3aMIOJIHATH €70 B COOTBETCTBHE C TPEOOBAHUSIMU
K MPOEKTY, CO3/TAaHHOM TEXHHUYECKUM 3aJJaHUEM.

[ar 3. Co3xath TabmuUIEl 0a3bl TaHHBIX ¢ Hcnob3oBanueM ORM Django
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[ar 4. Peanmu3oBaTh B mpoekTe (yHKIHOHAT BBIBOJA MHPOpPMAIUK U3 Oa3bl
JAHHBIX U 3aM0JTHEHUE 0a3bl TAaHHBIX.

OOpatHyI0 CBSI3b 1O BBITIOJIHEHHOW Pa0OTe CIIyIIaTeNlb MOJIYYUT HAMPIMYIO.
Hexkotopsie paboTel OyayT MPOKOMMEHTHPOBAHBI HA TIPAKTUIECKOM 3aJJaHUH.

IIpumepsbl TECTOBBIX 32JAHUM K JIEKIUAM
1. Kakoii U3 sI36IKOB HCITONIB3YyeTCs A1 pa3paborku front-end?
a. JavaScript.

b. Java.
c. Python.

2. Kaxoti cnoit B marrepue MVC oTBeuaer 3a JOCTYIT K JaHHBIM?
a. Model.
b. View.
c. Controller.

3. Kakoii croit B marrepae MVC oTBedaer 3a oToOpakeHne JaHHBIX ?
a. View.
b. Model.
c. Controller.

4. B kakoii marnke B npoekTe Django xpaustcs daiiner html-ctpanui?

a. Templates.
b. Static.
c. Html.

5. BriOepute BepHOE yTBEpXKICHUE:

a. B mpoekrax Django ucnons3yercs Bctpoennas ORM.

b. Hnsa padotsl ¢ CYB]/] B Django tpebyercsi HCIOIB30BaTh CTOPOHHIOKO

ORM.

c. B Django mis pa6otsl ¢ B/ ucnonb3yrorcs Toabko SQL-3ampock!.
6. I'me HEOOXOAMMO yKa3aTh CBs3b Url m pynkmumii Python?

a. url.py correct.

b. settings.py.

c. Cunoii Template.

d. Cunoii View,
7. BriOepute BepHOE yTBEPXKICHUE:

a. IIpoekt Django cocTOUT U3 IPHUIOKEHUH.

b. Tpunoxenue Django cocTOUT U3 TPOCKTOB.
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PABOYAS ITPOI'PAMMA
AMCUHMILIMHBI (MOYJIs1)
«AHAJIM3 JaHHBIX U MAIIUHHOE 00y4YeHUEe»

1. AuHoranus

JlaHHasi AUCHUIUIMHA 3aTpardBaeT BOIPOCHI aHAIW3a JAaHHBIX U MAIIMHHOTO
00yueHHUsI: OCHOBHasi TEPMUHOJIOTHS;, MOHITHUS JaHHBIE, MPeaoOopadboTka; OCHOBHBIC
METOJbl M HAIPaBJICHWs aHalIM3a JaHHBIX, a TaKKe HHCTpyMeHThl Python s
peanu3aiuy HEKOTOPBIX aITOPUTMOB pabOThI C JTaHHBIMHU U MAITMHHOTO O0y4EeHUSI.

Heab ucuunanHbl (pe3yJbTaThl 00y4eHUs )

[To oxoH4uaHuM 0Oy4EeHHS HA JAHHOM AUCIUIUIMHE CIIyIIaTeNd OyAyT CIIOCOOHBDI:

PO1. ITpumeHsTh TPUHITUIIBI U OCHOBBI aJITOPUTMHUBAIIHH.

PO2. IlpumeHsTs BBIOpaHHBIE S3BIKM MPOTPAMMUPOBAHUS JUIsI HAMHCAHUS
IPOrPaMMHOTO KOJIA.

PO3. Pa3zpabaTbiBath MPOIEAYPhI MIPOBEPKU paboTOCTIOCOOHOCTH
POrpaMMHOT0 00eCTICUEHUSI.

2. Conep:xxanue

Cosepskatie Haumenosanue
Ne, HaumeHoBaHue HCE i MIPaKTUYECKHUX Buner CPC
TEMBI (ceMuHApCKUX 3aHATHIH) (K0JI-BO YacoB)

(K0J1-BO YacoB) (K0J1-BO 4acoB)

Moayanb 3. AHAIU3 TaHHBIX U MaliuHHOe 00yueHue (60 yacoB)

PaGora ¢ manHBIMY,

OcHoOBHBIE 3arpys3ka u
Tema 3.1. BBenenue | TepMUHBI npeo0paboTKa JaHHBIX [Touck napopmaruu no
B aHAJIM3 IaHHBIX U OIIpEJeNICHUS. (4 4.). TeMe aHaJIN3 JaHHBIX.
(124.) [Toustue nanubix | 3adanue 1. T'eneparnus (64.)

(24.) daiina c TaHHBIMH,

npeno0paboTKa TaHHBIX

O0630p METONOB
P A 00630p MeTOI0B

MaIIMHHOTO
MAaIIMHHOTO 00Y4eHHUsI [Mouck uHpOpMaLUH TTO
Tema 3.2. Beenenne | oOydeHwus (4 4.)
(8 u.). TEMe PEerpecCUOHHOTO
B MaIlIMHHOE AJNTOPUTMBI
3aoanue 2. Peanuzanus aHaJIM3a, MAIIMHHOTO
obyuenue (24 4.) perpeccun,
aITOpUTMa perpeccur Ha | oOyuenHwus (12 4.)
KJaccu(uKaum u
Python
KJIaCTEepPHU3aLUuU

3HaKOMCTBO C
I'pynmoBast pabora.

Tewma 3.3. . Marepuagamu.
O0630p moayneit | [Ilpumenenue 6uOINOTEK
bubnuortexu mist N3yuenue
Python ms Python mis marmmHHOTO
aHaJIM3a JaHHBIX B uHCTpyMeHToB Python
aHanu3a JaHHBIX | oOydeHwus (8 4.).
Python. O630p TUTSL pealTn3aiiu
(44) 3aoanue 3. Peanuzanus
(24 4.) METOI0B MAIlITMHHOTO

MeTOo/a KJacTepu3aIuu

obyuenns (12 4.)
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3. YciaoBus peajiM3anii NPpOrpaMMbl I CHUTLTHHBI

Opranu3allMOHHO-TIeIaroru4ecKue yCJIOBUA Peau3alu NPporpaMMbl

OOydeHue Mo mporpamMme peaiu30oBaHO B (popMare CMEIIaHHOTO O0y4YeHHs,
C IPUMEHEHUEM aKTUBHBIX TEXHOJOTHI COBMECTHOTO OOYUYEHUS B 3JICKTPOHHOMU Cpejie
(CUHXpOHHBIC U ACUHXPOHHBIC 3aHATHA). JICKIMOHHBIA Marepual MpeacTaBiIseTCs
B BUJIE CHUHXPOHHBIX JIEKI[MWA, 3allUCEXd 3aHATUM, TEKCTOBBIX MATEPHUAJIOB,
MpPE3CHTAIMM, pa3MENaeMbIX B DJJIGKTPOHHOM Kypce. JlaHHble MaTepualibl
COINPOBOXKJIAIOTCS 3aJaHUAMU M JUCKYCCUAMHU B 4YaTax JIUCHUIUIMH. M3ydeHue
teopeTudeckoro marepuaia (CPC) npenmomnaraercss 10 ¥ MOCIE CHHXPOHHOM YacTH
paboTHI.

MarepuajibHO-TeXHHYECKHE YCJI0BHS Peau3alui NPorpaMMbl

3aHATHA peanu3yloTcs Ha 0a3e MHCTPYMEHTOB BHUACOKOH(EPEHIICBI3U
U BKIIIOYAIOT B ce0sl JIEKIIMOHHBIE W TpaKkTHUeckue 3aHsaTus. s mpoBeneHus
BEOMHAPOB MPUMEHSETCS MporpamMma BujcokoHpepeHncBs3u. [lpu mpoeaenun
JEKIUHM, TMPAKTUYECKUX  3aHSATUNA, CaMOCTOSITEIbHOM  paboThl  ciymiaTeneit
UCTIONB3YETCsl  CIeAyroliee Oo0OpyIOoBaHHE: KOMIBIOTED C HAyNIHUKAMH WA
ayJIMOKOJIOHKaMu, MHUKpopoHOM U BeO-kamepoil. Ilporpammuoe obecneueHue
(oOHOBIEHHOE 710 mocienHed Bepcuu): Opaysep Google Chrome, PyChamp, Java,
TEKCTOBBIA PEAAKTOP.

YueOHO-MeTOAMYEeCKOEe U MHPOPMALTMOHHOE o0ecriedeHue MPOrpamMMbl

Jlucuurminaa MOKET OBITh peaji30BaHa Kak OYHO, TaK M 3a0YHO, B TOM YHUCIIE,
C MPUMEHEHHWEM JUCTAaHIIMOHHBIX O00pPa30BaTENIbHBIX TEXHOJOTHH. OHa BKIOYAET
3aHATHUS JICKIIMOHHOTO THUIA, WHTEPAKTUBHBIC (HOPMBI OOYYCHHS, MPAKTUUECKHE
3aHSTHS.

Conep:xxaHne KOMILICKTA Y4e0HO-MeTOAUYECKMX MATePHUAJIOB

[Io nmaHHOW AMCHUILIMHE TPOTPaMMbl HMMEETCA DJICKTPOHHBIM y4eOHO-
Meroaudeckuii komruiekc (YMK) Ha miargopme snekTpoHHbix KypcoB COY. YMK
COJICPKUT: CUCTEMY HABHUTAIMH 10 Mporpamme (yaeOHO-TeMaTHYeCKUi 1iaH, rpadux
paboThl MO MporpaMme, CBEJEHUS O pe3yJibTaTax OO0Yy4YeHHUs, O MPENoJaBaTesax
nporpaMmbl, (GopyMbl It OOBSBICHHM W BOMPOCOB MperojaBaTesiM), HaOop
Mpe3eHTalMi K JIEKIUSIM, Ha0Op CChUIOK Ha BHEIIHHE 0Opa30BaTelIbHBbIE PECypChl
¥ UHCTPYMEHTBI, CUCTEMY 3aJ[aHU# C MOAPOOHBIMU UHCTPYKIIUSAMHU, CITUCKH OCHOBHOM
Y JOTNOJIHUTENIbHOW JINTEpaTyphl. B 3JIEKTPOHHOM Kypce peaau3oBaHa CHCTEMA
00paTHOI1 CBSI3H.

Jluteparypa
Ocnoenas aumepamypa
1. Jponos B.A. Django. IIpaktuka cozganust Web-caiitos Ha Python: mocobue
/ B.A. Iponos. — CII6.: MU3natensctBo «bXB- IletepOypr», 2016.
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2. T'munenko W.I'. TexHonoruu u METOIbI MPOrPaMMHUPOBAHUS: yueO. mocooue
s By3oB / W.I'. 'nunenko, ®@.®. Ilanos, J.}O. denopoB. — M.: U3paTenscTBO
«tOpaiity», 2021. — 235 c.

3. Koonwo Jlyuc Ilempo, Puuapt Bummu. IlocTpoeHune cucteM MamimHHOTO
oOyuenus Ha s361ke Python. 2-e u3z. / Ilep. ¢ anrn. Cuakua A A. — M.: JIMK Ilpecc,
2016. — 302 c.

Jononnumenvnasa numepamypa
1. Isamuc, T. Haunnaem mnporpammupoBate Ha PYTHON: mep. ¢ anra. /
T. I'spuc. — 4-e uzn. — CI16.: BXB-IlerepOypr, 2019.
2. Ilaten, Amnkyp. IlpuknagHoe MamuHHOe oOOydeHue 0e3  y4yuTens
¢ ucnonp3oBanuem Python: Ilep. ¢ anrn. — CII6.: OO0 «luanexktukay, 2020. — 432 c.

Ilepeuenvy  pecypcoé  uH@DOPMAYUOHHO-MENEKOMMYHUKAYUOHHOU — cemu
«HUumepnem», He0OX0OUMbIX 0151 0C80EHUSL OUCYUNTIUHDL

1. Real Python Tutorials [DOnektponnblii pecypc]. — Pexum pgocrymna:
https://realpython.com/.

2. Ilpuknagroe mporpaMMmupoBaHue Ha si3bike Python [DmexTpoHHEIH pecypc].
— Pexxum nocryma: https://openedu.ru/course/urfu/PYAP/.

3. OdunmanbHas foKkyMeHTanus [DIeKTpoHHBIA pecypc]. — Pexum nocrtyna:
https://docs.python.org.

4. Django documentation [DnektpoHHBI pecypc]. — Pexum poctyna:
https://docs.djangoproject.com.

5. Machine Learning in Python [DaekTponnsiit pecypc]. — Pexxum mocryma:
https://scikit-learn.org/stable/.

6. Git Book [Dnekrponnbiii pecypc]. — Pexmm gocryma: https:/git-
scm.com/book/ru/v2.

4. OneHka KayecTBa OCBOEHHS MNPOrpaMMbl JMCHHUILUIAHBI ((popmMbI
aTTecTaluu, OIeHOYHbIE 1 METOAMYECKHE MATEPHAJIbI)

dopma aTTecTaluy MO AUCHUIIIUHE — 334eT.

OrneHka pe3yJbTaTOB OOYYEHHs OCYIICCTBIICTCS CICAYIOMNUM 00pa3oMm.
MakcuMaibHO 3a Kypc MokHO Habpath 100%, u3 HUX:

TECThl CAaMOKOHTPOJIs K Jekiusm 40 %;

pakTHYeCcKue 3aaaHus coctaBiisitoT 60 %.

3ader mosryyarot ciymarend, Habpapmme He MeHee 50 % u3 100% ot obmiero
mporpecca 1o Kypcey.

Ilepeyensb 3a1aHuii U/WIH KOHTPOJLHBIX BOIIPOCOB
Ilpakmuueckue 3a0anus
1. T'enepauus u npenoOpabOTKa JaHHBIX JJIsl MAIIMHHOTO 00YYEHUS.

2. Peanuzanus axroputma perpeccuu Ha python.
3. Peanuzamus meTtona KiacTepu3aluu.
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https://git-scm.com/book/ru/v2

3aoanus 0na camocmoameibHou pabomul
B camocTosiTenpHBIC pabOThI BXOJUT U3YYEHHUE MaTepHiia Kypca U 3aKperuicHUe
3aJlaHu C TPAKTUIECKUX YPOKOB.

KpnTeplm OllCcHUBAHUA 3auaHn171 U/ nin KOHTPOJ/IBHBIX BOIIPOCOB

banel 1 6amn 2 Gamta 3 Oamna
3aJ1aHue BBIIOJIHEHO 3amaHue BBIIOIHCHO, | 3aJaHUE BHIIIOJIHCHO
Kpurepwii YaCTHYHO, TPeOyeT HO TpeOyeT MOJIHOCTBIO, HE TPeOyeT
CEpbe3HOU JOPabOTKU | HEKOTOPOH T0pabOTKH | 1OpaboTKU

IIpuMepbI NPAKTHYECKUX 32TAHUMA

3amanme 2. Peanuzanus anropurMa perpeccun Ha Python.

L]enb 3a0aHus: U3yYUTh U PEATU30BATH AJITOPUTM PETPECCUM.

Hncmpyxkyus:

[Iar 1. 3arpy3ka u npegoOpadboTka JaHHBIX (WM TeHepaIus JaHHbBIX ).

[Ilar 2. N3y4yeHne anropuTtMa MporHo3a 3Ha4€HU Ha OCHOBE BOCCTAHOBJICHUSA
(GYHKIIMU C TPUMEHEHUEM PETPECCHH.

[lar 3. Peanm3oBath anroputm Ha Python.

[Iar 4. OToOpa3utk Ha rpadKax UCXOAHbIE TAHHBIC U MTOTyUYEHHBINA pe3yJIbTaThl.

OGpaTHy10 CBSI3b MO BBIMOJHEHHOW paboTe CylIaTeslb MOJYYUT HAMpsSMYIO.
Hexotopseie paboThl Oy 1yT TPOKOMMEHTHPOBAHBI HA MPAKTUYECKOM 3aJJaHUH.

3ananue 3. Peanusaius anropuTMa Kiactepusanuu Ha Python.

Llenv 3a0anus: Peaan3oBaTh HECKOJIBKO aJITOPUTMOB KiiacTepu3aruu Ha Python
C HcIoJib30BaHKeM OubmoTeku scikit-learn.

Hncempykyus:

[ar 1. 3arpy3ka (nau reHeparys) u npenoopadoTka JaHHBIX.

[Ilar 2. BwiOpaTh HECKOIBKO METOAOB KjacTepu3aluu U3 OHOIMOTEKH
scikit-learn.

[ITar 3. Hamucath CKpUNTHI JJIsl KJIACTEpU3ALUM JAHHBIX C TMPUMEHEHUEM
BBIOpPaHHBIX AJITOPUTMOB

[ar 4. OToOpa3uTh pe3yabTaThl B rpa)uuecKOM BUJIE.

OGpaTHy10 CBSI3b IO BBIMOJHEHHOW paboTe CyIIaTeNlb MOJYYUT HAMpPSMYIO.
Hexotopsie paboThl Oy 1yT TPOKOMMEHTHUPOBAHBI Ha MPAKTUYECKOM 3aJIJaHUH.

IIpumepbI TECTOBBIX 32JAHUM K JIEKIUAM
1. Hasznauenue 6ubnuotexu matplotlib:
a. BHU3yalM3alus JaHHBIX;
b. mMaremaTHuYecKHE BEIYUCIICHUS,
C. TIOCTPOCHHE MOJICIICH MAaITMHHOTO 00yYCHUS
2. Series — ot10:
a. oowekt Pandas;
b. ornenbHas OubIMOTEKA;
C. ¢ynkuus Pandas/
3. Kakas pyHkus Bo3BpaIaeT KOJIMUSCTBO YHUKAIbHBIX 3JICMCHTOB:
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a. nunique;
b. unique;
c. drop_duplicates/
4. PGSYJIBTaTOM IIPpOTHO3a B 3a4a49€C pErpCCCuu sAIBJIISACTCA:
d. BCIICCTBCHHOC YHCIJIO,
b. merka kmaccal/
5. Merton B scipy, KOTOPBIi MO3BOJISIET MOCTPOUTH JTUHEHHYIO PETPECCHUIO:
a. linregress;
b. linear_regression;
C. regression.
6. Ha xaxoMm MHO>XeCTBE ACIACTCA IPOTHO3 IJIA OLCHKHU Ka4CCTBA MOJICIIN:
d. Ha TECTOBOM MHOKECTBE,
b. Ha oOyuaroremM MHOXECTBE;
C. Ha BCEM MHOXKECTBE.
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PABOYAS ITPOI'PAMMA CTAKUPOBKH

1. Aunoranus

OcHOBHOM 3amadeld CTaXUPOBKHM  CIYyMIATENIEW MIPOTPaMMBbl  SIBISAETCS
3aKpEIUICHUE B MPAKTHYECKOW NEATEIbHOCTH NPO(ECCHOHAIBHBIX KOMIIETECHIIUM,
yYMEHUH, HABBIKOB M 3HAHMI, MOJYUYEHHBIX B X0/i€ OOYyUEHMs, a TAK)Ke MPUOOpETeHHE
HEOOXOIMMbIX YMEHHUM U MPAKTUYECKOI0 ONBbITa HA KOHKPETHOM paboyeM MecTe.

Heap cTaskMpoBKM —  MNpPUOOpETEHUE  CHyIIATENsIMA  MPOTPAMMBbI
IPAKTUYECKOTO OIbITa padOThl, a TaKXKE€ OCBOCHHME HOBBIX TEXHOJOTUH, (QopM
Y METOJI0B OpraHU3alluy TPy/1a HEMOCPEACTBEHHO Ha paboyeM MecTe.

IInanupyemble pe3y/bTaThl:

[Io OKOHYaHMM CTaXUPOBKM CIylIaTeJd OyIyT CIOCOOHBI COCTABIIATH
(dopManu30BaHHbIE ONMCAHUS pEHICHHH U pa3padaThiBaTh AJITOPUTMBI PEIICHUN
MOCTaBJICHHBIX 33J]ad B COOTBETCTBUU C TPEOOBAHUSAMHU TEXHUUYECKOTO 3aJaHUs WU
JIPYTUX TPUHATHIX B OPraHM3allMd HOPMATHUBHBIX JTOKYMEHTOB; MPUMEHSTH S3bIK
nporpamMmupoBanus Python mms HamwcaHust TPOTPaAaMMHOTO KOJIA; OCYIIECTBIISTH
NpPOBEPKY  pPabOTOCMOCOOHOCTH  MPOrPaMMHOIO  OOECIeUeHHs] Ha  OCHOBE
pa3pabOTaHHBIX TECTOBBIX HAa0OPOB [AHHBIX; MCIOJIB30BATh IpU pa3padboOTKe
IPOrpaMMHOr0 OOECHEeYeHUs] CYIIECTBYIOIIUE THUIIOBBIE PEIIEHUS W IIa0JIOHBI
IPOEKTUPOBAHMUS.

2. Conep:xxaHue

HaumenoBanue
Ne, .
ConeprxaHue JEKIHi MPAKTHYECKUX Bunw CPC
HanMEHOBaHUE 8
(K0JI-BO 4acoB) (ceMHHApPCKUX 3aHATHI) (KOJI-BO YacoB)

TEMBI
(K0J1-BO 4acoB)

CraxupoBka (16 yacoB)

O3HaKoOMJICHHE U
MPaKTUYECKOE U3yUeHUE
SKOHOMMKH,
TJIAaHUPOBAHUS U
OpraHu3aIu
pou3BOACTBA (2 4.)

1. Obue Bonpockl
(o3HAKOMIIEHUE C
MIPEANIPUATHEM )

N3yuenune obmero
TEXHOJOTUIECKOTO
[IUKJIa IPOU3BOJICTBA

2. IlpakTudeckas MIPOTPAMMHOI0

YacTh CTAXKUPOBKHU obecrieuenus (4 4.).
Pemenne npaktuxo-
OpPUEHTUPOBAHHBIX 3a7a4

(64.)

3. [Toaroroska
OTYETHOU
JIOKYMEHTAITUU

CocTaBieHue oT4eTa
(4 4.)
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ConepxaHue CTa)KUPOBKHU BKIIKOYAET CIEAYOUIUE ATAIbI:
1. O3nakoMIieHHE C HOPMATHUBHOM 0a30H, Kacaroeicsi OXpaHbl TPyAa U MPaBHII
0e3omacHOi paboThI.
2. 3HaKOMCTBO € pab0YrM MECTOM U JOJHKHOCTHBIMU OOS3aHHOCTSIMHU.
3. [IpakTryeckas nesATENbHOCTD, BBIMOIHIEMAs! IO/l KOHTPOJIEM PYKOBOAHUTEIS
CTaXUPOBKU. OOBIYHO BKJIIOYAET ATaIlbI:
3.1. PazpaboTka TEXHHUUYECKOI0 3aJaHusl Ha KOMIIOHEHT/MOAYJIb IPOrPAMMHOTO
oOecrieueHus,
3.2 ®opManu3anys U AITOPUTMU3AIMSA IOCTABIICHHOH 3a/1a4H;
3.2. Pa3paboTtka aApPXUTEKTYPBI KOMITOHEHT/MOYJTb IPOrPaMMHOTO
obecrieueHus;
3.3. Pa3paboTka mporpaMMHOTo Koa,
3.4. TectupoBaHue MPOrPaMMHOTO KOJIa,
3.5. UnTerparnus nporpaMMHBIX MOYJICH.
ConepxaHue  CTaXKUPOBKM  3aKPEIUISICTCS  MHAWBUIYalIbHBIM  IUJIAHOM
npoxoxaeHus cTaxupoBku ([Ipunoxenue 1).
[TpoaomKUTETPHOCTD CTAXKUPOBKU — 16 4acos.
Cra)xupOBKa HOCUT HWHAMBUIAYAJIbHBIM WM TPYIIIOBOM XapPAKTEP U MOXKET
npeaycMaTpuBaTh TaKWE BUJIBI JEATEIbHOCTU KaK:
— 3HAaKOMCTBO C  NpEANPUSATAEM, OpPraHU3alUOHHOMW  CTPYKTYpOH,
O0COOEHHOCTSIMU YTIPABIICHUS;
— UW3Yy4YeHHUE OpraHU3alluM U TEXHOJOTUU MTPOU3BOCTBA, padoT;
— aHaJINU3 IPOU3BOJICTBA;
— paboTy C  TEXHMYECKOW, HOpPMAaTUBHOM W  00pa3oBaTesbHON
JIOKYMEHTALIUEN;
— pa3paboTKy TEXHUYECKOTO 3aJJaHusI Ha KOMIIOHEHT/MO/IYJIb IPOTPAMMHOTO
oOecIeueHMS,
— cocTaBjieHHEe (POpPMaAIM30BAHHBIX OMHCAHUN PEHIEHUH MOCTaBIECHHBIX
3aj1ad;
— pa3paboTKy alrOpUTMOB PEIICHUI OCTABICHHBIX 337a4 B COOTBETCTBUHU C
TpeOOBAHUSIMU TEXHUYECKOTO 3a/I1aHMUS;
— pa3paboTKy  apXUTEKTyphl  KOMIIOHCHTA/MOIyds  MPOTPAMMHOTO
oOecIeueHMS,
— Hanwucanue mporpaMMHOTO KoJia Ha si3bike Python;
— TecTupoBaHue NPOrpaMMHOIO KOJIa;
— HHTerpanuro nporpaMMHBIX MOZYJIEH.

3. YcJioBus peajiu3aliiy MPOrpaMMbl CTaKUPOBKH

Opra"Hu3anMoOHHbIC U NeJAroruyecKkme yCJaoBHs peaau3auuu NporpaMmMbl

OO0ydenne 1Mo mporpamMme CTaKMPOBKH peaTn30BaHO B (popmare CMENIaHHOTO
o0Oy4eHHs, C IPUMEHEHUEM AaKTHUBHBIX TEXHOJOTMH COBMECTHOIO OOy4YeHHs B
JJIEKTPOHHOM  cpele  (CHUHXPOHHBIE W ACHHXpPOHHbIE 3aHATHsA). Marepuan
INPAKTUYECKUX 3aHITHI NPEJICTABISAETCA B BUAE CUHXPOHHBIX 3aHITHH, Mpe3eHTalui,
pa3MeniaeMbIX B AJIEKTPOHHOM Kypce. JlaHHbIE MaTepuabl COMPOBOXKIAIOTCS
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3a/laHisIMH M JIUCKYCCHUSIMH B 4Yarax JUCLHMIUIMH. VI3y4€HHE TEOPETHYECKOIo
matepuaia (CPC) npeamnosaraercs 10 U 1ocjie CAHXPOHHOM yacTh paboThl.

CraxxupoBKa IMPOBOJAMUTCS 1101 PyKOBOACTBOM HAa3HAYEHHOI'O0 PYKOBOIMTEIS U3
qyuciaa IMpo¢eccopCKo-NpenoaaBaTesIbckoro cocraBa YHUBEpPCUTETa, a TaKKe
PYKOBOAMTENS M3 COCTaBa OpraHM3allud, CTPYKTYPHBIX  I10/Ipa3/ielICHUsIX
OpraHM3alMK, MaTepHAIbHO-TEXHHYECKoe o0ecreuyeHue KOTOpPOH COOTBETCTBYET
NpOMUITIO TPOTPAMMBI.

Yuebno-meroanueckoe H nnopmanuonnoe odecrnevenue

[To nannomy moymo ucronssyercs aiekTponusii YMK. YMK npeanonaraer
UCIIOJIB30BaHUE Pa3HBIX THIIOB MaTE€pHaJIOB, CONPOBOXKJIAIOMIMX yuyeOHBIH Iporecc,
BKJIIoYasi MH(pOpMalMOHHBIE, oOydalomue MU KoHTposmpylomue. Ha minardopme
3JIEKTPOHHBIX KYPCOB pa3MeIAIOTCsl 3a/laHusl, IIPUBOJUTCS IepeYeHb HEOOXO0AMMBIX
Julsl u3ydeHuss MarepuasnoB. OOyuarommuecs MOTYT Ha IPOTSIKEHUH IPOXOXK/ICHHUS
CTaXXUPOBKHU 00pallaTthesi K TEOpEeTUYECKoi 0a3e 3HaHUM.

4. Ouenka Ka4vecTBa OCBOCHHSI MNPOrpamMMbl CTaKHPOBKH (opmbl
ATTeCTAIHH, OCHOYHBIC U METOAHYCCKHE MATEPHAJIbI)

B kayecTBe IOATBEpPXKIACHUS IPOXOXKJIEHHMS  CTAXXUPOBKM Ha  Oase
NpeANpPUATUI, OpraHu3alui, Y4YpeKJIeHUH, JUIs 3adera pe3yJbTaToB O0ydeHus
CJIyIIATENIIMH MPEBABIISICTCS JIHEBHUK IPOXOXKIeHUS cTaxkxupoBku (IIpunoxenue 2)
(omuem 6 6ude OHe8HUKA NPOXOIICOCHUS. NPAKMUKUL).

Hporpammy COCTaBHIJIHN:

JloeHT, U.0. 3aBeyIOLIero
kagepoit ”HPOPMAIIMOHHBIX CUCTEM

Wucturyra kocMruuecKkux 1 HHGOPMalMOHHBIX / /
texHojorui COY , kauauaaT TeXHUYECKUX HAyK 77 A.B. Packuna
Jlouient kadeapsl UHPOPMAITUOHHBIX CUCTEM

WUucruryra kKocMruueckux ¥ HHGOPMALIMOHHBIX 7
texnonoruit COY , kKanunaT TeXHUYECKHX HayK 77/ %) E.A. Yxan

PykoBoauTens nporpamMmmsl:

JloneHT, u.0. 3aBe/lyIoero

kadepoit HHPOPMAITMOHHBIX CHCTEM
Hucruryra KocMUUECKUX U MHPOPMAITMOHHBIX
texnojioruit COY, kanauaaT TeXHUYECKUX HayK

HPEJ_ICTaBHTeJH: pa6OTOJLIaTCJI$IZ

Jlupexkrop OO0 «O4yeHs HHTEPECHOY
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IIpniaoxenne 1
MHHUCTEPCTBO HAVKH U BBICIIIET'O OBPA3OBAHU S POCCUMCKOM ®EJIEPALIN
Haumenosanue obpazosamenvHol op2anuzayuu
NuauBuayabHbIi IUIAH CIyLIATE/Isl, HAIPABJISIEMOI0 HA CTAKMPOBKY
damnus, UMsi, 0TYECTBO

MecTo padoThl U J0JZKHOCTh/CTATYC
Ha3Banue npeanpusitusi (OpraHu3amnum), rjie NpoBOAUTCH CTAXKUPOBKA

TI'opon
Henb cTazkupoBKH

CpoK CTa:KHPOBKH € « » 2023 r. mo « » 202 r.

IIpuka3 mo By3y 0T « » 202 r. Ne

ILnan CTAKUPOBKHA

Ne [Tepeuens pazpabaTsiBaeMbIX KomnuectBo yacos ®opma oTyeTa
TLI1. (M3y4aeMbIX) BOIPOCOB, BUIBI pa0OOT
1. JIHeBHUK
CTaXKHUPOBKHU
2.
3. 3anonHeHne JTHEBHUKA CTAXKUPOBKHU
COTI'JTACOBAHO
(OondCHOCIL OMBEMCIMBEHHO20 (noonucs) (pacwugposka noonucu) 1uya,

Hanpaesiawueco Ha cmaofcupoeky)



IIpuniaoxenne 2
HaumeHoBaHMe CTA:KUPOBOYHOM NJIOIIAKH

YTBEPXJIAIO
PykoBoauTenp CTa)kMpOBOYHOM IIJIOIIAAKH
OO
« » 2022 r.
M.II.
JHEBHUK

MPOXO0KIEHUS CTAKUPOBKHI

(pamunus, Ms1, OTIECTBO CIICUATNCTA (CTaKEpa),
npoxojsmiero  o0ydyeHHe B paMKaxX  JIOTMOJIHUTEIbHOW  MpOo(ecCHOHANBHOW  IporpaMme
nepenoaAroToBku «PaspaboTka mporpaMMHOTO oOecrieueHus Ha si3bike Pythony

Ilenb cTaXupoBKHU:

PykoBoauTenu ctaxupoBKU (OT OpraHU3aLim):

(1OIKHOCTD) (®HO)
1. IlHeBHUK
Hara Bbinosnsiemas pabora Bomnpocs! pas
KOHCYJIbTAHTOB U
pyKoBoauTeJiei
CTAKMPOBKH

2. KpaTkmuii 0T4eT 0 CTA)KMPOBKeE




Jara [Toanucek craxepa

3. 3akaouenue PYKOBOIMUTESA CTAXKUPOBKHU OT nannMalomeﬁ Opranusanmumn

PYKOBO,Z[I/ITC.HB CTAXKUPOBKU

(moanuce) (pacmmdpoBKa MOAMKCH)

C 3akiIroucHUuEM PYKOBOOUTCIIA CTAXKUPOBKU O3HAKOMIICH

(moamuck craxepa)



