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Pa6ouas mporpamma y4eOHOH AHCLMIUIMHBI ABJIACTCAH YacThI0 OCHOBHOM
npodeccHOHaIbHOH 06pa3oBaTebHOM MPOrpaMMbl 15l MOATOTOBKH MArucTpOB I10
HarpaB/ICHUIO MOArOTOBKH 09.04.04 TIporpaMMHas HHXEHEPHA OYHOM ¥ 3a04HOM
dopm obyueHwus.

PaGouas mporpamMma yueOHOH AMUCIMILITAHBI paszpaboTaHa B COOTBETCTBHHU C
®I'OC BO — MarucTparypa 110 HalpasJIeHHIO OAT0TOBKH 09.04.04 «IIporpamMmmHas
MHKEHEepHs», YTBEPKIEHHBIM MPHKa30M MunuctepcTBa 00pa30oBaHusi W HayKH
Poccuiickoii ®exepauuu ot 19.09.2017 No 932 (c ©3MEHEHUAMH U JOTIOTHEHUSIMH)
u IIpodeccHOHANBHBIM CTAHAAPTOM, yTBEPXKICHHBIM [TpukazoM MHHHCTEPCTBA
TpyAa W COLMAIbHOH 3allHThI Poccuiickoii ®enepaimn «O06 yTBEpXKIACHUH
npod)ecCHOHANIBHOrO  CTaHAApTa 06.017  «PykoBomuTens  pa3paboTKH
IPOrpaMMHOro obecreyeHus» OT 20.07.2022 No 423H.

COCTABUTE/Ib:

noueHT Kadeapsl HHPOpMALKHOHHBIX 06pa3oBaTe/IbHBIX TEXHOIOTHH H CHCTEM,
KkaHauaaT  (QU3MKO-MaTEMAaTHYeCKHX HayK, AOUCHT [lIBeipoB Bsdecnas
BnagumupoBu4
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1. Heau 1 32124 T CHUTLTHHBI

[lenn w3ydeHWs AMCHMIUIMHBI: TMOJATOTOBKA CIEIUATMCTOB IO pa3padoTKe
IIPOTrPAMMHBIX CUCTEM C TIOMOIBI0 si3bIKa Python.

3anauu:

— (QopMupoBanue NpodecCUOHATBHBIX  KOMIIETEHUUH, MO3BOJISIOLIUX
BBITIOJIHATH Pa3pabOTKy MPOTPaMMHBIX CPEACTB C UCIOJIb30BaHUEM cpelibl Python;

— TPUMEHEHHE COBPEMEHHBIX MHCTPYMEHTAJIbHBIX CPEJICTB IIPH pa3paboTKe
IPOrPaMMHOTO O0ECTICUCHUS;

— OCBOCHHE W TPHMEHEHHE COBPEMEHHBIX MPOrPAMMHO-METOINYCCKUX
KOMITJIEKCOB MCCJICIOBAHMS M aBTOMATH3MPOBAHHOTO MPOCKTUPOBAHMS OOBHEKTOB
npo¢eCCUOHATILHON JIeATEIbHOCTH.

2. MecTo aucuuiuiaabl B cTpykrype OITOIT

VYyebnas mucruruinHa «Pa3paboTka mporpaMMHBIX MpoaykToB Ha Pythony
OTHOCHUTCSI K 4acTH, (OpMUPYEMOI ydacTHHKaMH O0Opa30BaTEJIbHBIX OTHOIICHUMN
yueOnoro Tturana (b1.B.[IB.01.02). Jlucuuruimaa peanusyercs kadeapoun
uH(OPMAITMOHHBIX 00pa30BaTeIbHBIX TexHoJoruii u cucrem (4) HaCTHTYT
busnKo-MaTemMaTHIeCcKoro 00pazoBanusi, WH(HOOPMAITMOHHBIX U OOCITYKHUBAIOIINX
texHosioruidi ®I'bOY BO «JII'TIV».

HeoOxoaumMbpiM yCIIOBHEM 711 OCBOCHHSI YU€OHOW IUCIMIUIMHBI SBISIOTCS
3HaHMS B 0071aCTH 0OpaOOTKH JaHHBIX U OCHOBBI aJITOPUTMHU3ALINH.

Copnepxxanue aucuuIUIMHbl «Pa3zpaboTka mporpaMMHBIX HPOAYKTOB Ha
Python» ABJISIETCS JIOTUYECKUM MPOJIOJKEHUEM coJiep KaHus
mucuuInH« TexHonorust pa3paboTKM MPOrpaMMHOTO OOECIEUYEeHHs» U OCHOBOM
JUIsL alibHEWIero ocBoeHus AucuuiuinH: «MccinenoBaHue U NPOEKTHUPOBAHUE
CUCTEM UCKYCCTBEHHOT'O MHTEJUICKTA», HAMMCAHUS MaruCTepCKON JUCCEPTALINH.

3. IlepedyeHb NUIAHMPYEMbIX Pe3yJbTATOB O0y4YeHHMS] MO JUCHMILIAHE
(Moay110), COOTHECEHHBIX C MHAMKATOPAMM JOCTHKEHUA KOMIIETeH NI

Koa no ®1oC BO NHaukaTop 10CTHKEHUS Pesyarraret 0dytenus no
JAUCHHUILINHE
| YHUBEpcaJlbHbIC |
O6menpodeccnoHaIbHBIS

OIIK-5. Cniocoben OIIK-5.1. 3natp OIIK-5.1. 3HaeT coBpeMeHHOE
pa3pabatbIBaTh U COBPEMEHHOE IMPOrpaMMHOE | MMPOTrPAMMHOE U aIlllapaTHOe
MOJICPHU3UPOBATh U anmapaTHoe oOecrieueHune obecnieueHre NHGOPMAITMOHHBIX U
MIPOrpaMMHOE U MH(GOPMAIIMOHHBIX U aBTOMATHU3HPOBAHHBIX CHCTEM.
anmapaTrHoe aBTOMAaTU3UPOBAHHBIX OIIK-5.2. Ymeer
o0ecrnieueHue CUCTEM. MOJIEpPHU3UPOBATH MIPOrPAMMHOE U
MH(POPMALIMOHHBIX U OIIK-5.2. Ymetb amnmapatrHoe obecrieueHue
aBTOMATHU3HPOBAHHBIX | MOJEPHU3HPOBATH MH(OPMALIMOHHBIX U
CHCTEM IPOTPaMMHOE U amlapaTHOe | aBTOMATH3MPOBAHHBIX CUCTEM JIS

obecrieueHne pereHust mpodecCuOHaATBHBIX

UHOOPMAIMOHHBIX U 3a7a4.




ABTOMaTU3UPOBAHHBIX
CHCTEM ISl PEILICHUS
npodeccHoHaIbHBIX 3a7ad.
OIIK-5.3. BnaneTb
HaBBIKAMU pa3pabOTKH
IPOTPaMMHOTO H
anmapaTHOTo 00eCIICUeHUs
UH()OPMALIMOHHBIX U
ABTOMaTU3UPOBAHHBIX
CHCTEM ISl PEILICHUS
npodeccroHaIbHBIX 3a7ad.

OIIK-5.3. BnaneeT HaBeIKaMu
pa3paboTKU MPOTrPaMMHOTO U
anmapaTHOro o0ecreyeHus
HH(OPMALIMOHHBIX U
ABTOMATH3MPOBAHHBIX CHCTEM JJIS
pelieHus mpodecCHOHaIbHBIX
3a/1ay.

[TpodheccrnonanpHbIC

IIK-5. ITonumanue
CYIIECTBYIOIIHNX
IMOJIXOJIOB K
BepUpUKALUU MOJIeel
MIPOrpaMMHOTI0
o0OecreyeHus

TIK-5.1. 3HaTh MeTOOBI
Bepu(DUKAITUN MOIETIeH
MPOrPaMMHOTO 0OecTIeueHUs
TIK-5.2. YMmeTh UCIIoIb30BaTh
METO/IbI BepUDUKALIUN
MOJIEIEN TPOTPAMMHOTO
obecrieueHust

T1K-5.3. Biagers HaBBIKAMH
BepUpUKALIUU MOJIENeH
MIPOrpaMMHOTO 00€CTICUCHUS
C HCIOJIb30BaHUEM
Pa3IMYHBIX METOJIOB

IIK-5.1. 3HaeT MeTOIBI
BepUUKaLUU MOJIeeH
nporpaMMHOro obecneuenus [1K-
5.2. YMeeT ucrnoabp30BaTh METOIBI
BepUUKALIUU MOJIETIeH
MPOrpaMMHOTO 00eCTIeUeHUS
IIK-5.3. Bnageetr HaBbIKaMU
BepUpUKaLUU MOJIeeH
MIPOrPaMMHOTO OOECTICUEHUs C
HCIIOJIH30BAaHUEM PA3ITMIHBIX
METOIOB

4. CTpyKTYypa M coepkaHue TUCUUIIIHMHBI

4.1. O06beM yueOHOM TUCHMILJIMHBI U BUbI Y4e0OHOH padoThI

. O0beM yacos (4 3a4. ef1.)
Buj yueOHoii padoThl
Ounas dopma 3aounas popma

O6mas yueOHas Harpy3ka (Bcero) 144 144
Oos3aTenbHas ayauTOpHAas yueOHas
HArpy3Ka (Bcero 4acoB), B TOM YHCJIE:
Jlexnun 16 6
CemuHapcKue 3aHITH
[IpakTyeckue 3aHsSTHS
JlaGopaTopHbie pabOThI 32 10
KypcoBas pabota / KypcoBO# IPOEKT
Hpyrue  dopmel  opraHuzamuu  y4eOHOTO 36 9
mporiecca (KOHTpPOJIBHBIC paboTHI,
WHMBUIyaJIbHBIC 3aHSATHUS, KOHCYJIBTALIMH U JIP.)
CamocrosiTeibHasi padoTa cTyieHTa (BCero) 60 9
dopwma aTrecTamnus DK3aMeH DK3aMeH

4.2. Coaep:xaHue QM CHUNINHBI
Tema 1. BBenenue. O0sactu npumenenus sizbika Python.




OcHOBHbIE MapaAurMbl mporpamMMupoBanus. Tunmzamus. Cpena pa3paboTKu
Python. KitoueBbie ocoOeHHOCTH SI3bIKA.

Tema 2. OcHOBbI cuHTaKCHCA. OCHOBHBIE THUIILI JAHHBIX.

Uucna. Apudmerndeckue onepanuu. Moayns math, numpy. CTpoku, ycnoBusi u
JIOTUYECKUE ONEPATOPHI, CIUCKH, KOPTEKH, MHOKECTBA, CIOBAPH.

Tema 3. IIMKJIBI.

Hukinbl ¢ yenoBueM. Mtepatopsl, BApuaHThI LIMKJIOB C UTEPATOPAMHU.

Tema 4. @ynkuuu B si3bike Python.

[Tapamerpsl u aprymeHTsl (QyHKIuH. JloKanbHbIE U TI00aIbHBIE TEPEMEHHBIE.
Pekypcus.

Tema S. Maccussbl. [laker numpy.

Co3nanne u pabota ¢ maccuBamu B Python. Apudmernueckue omnepanuu ¢
maccuBamu. /[BymepHbie MaccuBbl. [IpeoOpa3zoBaHusi MaCCUBOB B JPYTHE TUIIBL.
Tema 6. Padora ¢ rpagpuxamu B nakere matplotlib.

Coznmanme u pabora ¢ maccuBamu B Python. Apudmernueckuwe omepauuu ¢
MaccuBamH. /[BymepHbie MaccuBbl. [IpeoOpa3oBaHust MACCUBOB B APYIHE THIIBI.
Tema 7. Padora ¢ opucHbiMu 1okymenramu B Python.

Paborta ¢ nokymentamu docx, padora tabnunamu Excel. [Taker Pandas. CtpykTypa
dataframe.

Tema 8. PazpadoTka Bu3yaJbHbIX NpUiIoxeHuit Ha Python.

®opwmbl. Knonku. Hamnmucu. I'paduka B dopmax. Haznauenwe oOpabOTUUKOB
coObITuil. COopKa exe mpuIoKeHHs CpelicTBaMH B cpenie Anaconda.

4.3. Jlekuuu
Ne Ha3zpanue TeMbl Oo6beM yacoB
n/n Ounas 3aounas
dopma dopma
3 cemectp / 5-6 TpUMECTP
Tema 1. BBenenue. O0iacTu MpuMEHEHHUS SI3bIKA
| 2 2
Python.
) Tema 2. OcHOBBI cuHTakcuca. OCHOBHBIE THITBI ) )
JIAHHBIX.
3 Tema 3. [IUKJIBI. 2 2
4 Tema 4. ®ynukimu B si3pike Python. 2
5 Tema 5. Maccugsl. ITaketr numpy. 2
6 Tema 6. Pabora ¢ rpadukamu B makere matplotlib. 2
7 Tema 7. Pabota ¢ opucHbIMH JJoKyMeHTaMu B Python. 2
Tema 8. Pazpa®oTka BU3yalbHBIX MPUIOKEHUN HA
8 2
Python.
HToro: 16 6

4.4. IlpakTuyecKkue 3aHATHS

He npenycMoTpeno yueOHbBIM IJIaHOM



4.5. JladbopaTopHbie padoThI

Ne Ha3Banue TemMbl O6beMm yacoB
n/n Ounas 3aounas
dopma dopma
3 cemectp / 5-6 TpUMECTp
1 YcranoBka Anaconda. Co3aHue OKpyKXeHUH 4 2
2 YcTraHoBKa MaKeTOB 2 2
3 Co3ganue npocthix rpadukos ¢ matplotlib 2 2
4 BcTpoennbie hyHKIINN 2 2
5 Pa6ora ¢ daittamu. O6paboTka ncKItOYeHU. MOoIyIb 2 )
0s
6 PaboTa co criickamu, ClIOBapsMH, KOpTEKaAMHU 2
7 Oo6paboTtka cTpok. Perenue 3amau 2
8 3a1aun Ha OJHOMEPHBIE MACCHUBHI 2
9 3aaun Ha JBYMEPHBIC MACCUBEI 2
10 Annmarus rpadukoB B matplotlib. Hactpoiika 2
rpaduKoB
1 ABTOMaTH3aIUs CO3/1aHUs JOKYMEHTOB C ITOMOIIBIO 2
nakera docx
12 | Co3manme npuioxxkenuii ¢ popmamu. Padora c tkinter 2
13 Pabora c tkinter, n3ydenue pa3iMuHbIX BU3yaJIbHbBIX 2
KOMITOHEHT
14 | OcHoBBI paboTel ¢ Pandas 2
15 | Pabora ¢ marpuniamu B Python 2
HToro: 32 10
4.6. CamocTosiTesibHasi padoTa CTY/1€HTOB
Ne Ha3Banue pa3aena / Tembl Bup camocrositebHoM O0beM yacos
n/n padoThl Ounas 3aounas
dopma ¢dopma
3 cemecTp / 5-6 TpUMECTp
1 Pa6Gora ¢ makerom Numpy KoHcnekT nexmui 12 2
2 Pabora ¢ makerom Pandas KoncnekT nexnmi 12 2
3 PabGora ¢ makerom Matplotlib Koncnekr nexmnuiit 12 2
4 1516;1?\(; rpaduKoii B naxere KoHncnekr nexuuit 12 2
5 ba3bl ganHbeIx B Python KoHucnekT geknuit 12 1
HToro: 60 9

4.7. KypcoBbie padoThl / IPOEKTHI
He npexycMoTpeHO y4eOHBIM TIaHOM

5. Metoanueckoe odecnevyenne, 00pa3oBarTebHbIe TEXHOJIOT U



[IpenogaBanyie AUCHUIUIMHBI BEIETCS C MPUMEHEHHEM CIEAYIOIIUX BHUIOB
00pa3oBaTEIbHBIX TEXHOJIOTH.

Hapsiny ¢ meTonukoil TpaJUIIMOHHOW JEKIIMOHHO-TIPAKTUYECKOU pPadoThI
NpPEAyCMOTPEHO HCIOJb30BaHWE AKTUBHBIX (OpPM U  METOAOB  yueOHOM
NEeSATeIbHOCTH, B TOM UYHUCIIe: Y4eOHbIE TUCKYCCHUU, Oece/Ibl, MO3TOBOM MITYPM.

Metoauka npo0IeMHO-ANATOTHYECKOT0 00yUYeHHUsI MPUMEHSETCS B MpoIecce
JIEKIIMOHHOW paloThl HaJ y4YEOHBIM MaTEpPHAJIOM B KaXJIO0M M3 TeM Yy4eOHOM
JUCIUTUTUHBI.

Meroauka oOy4eHHs B COTPYJAHMYECTBE C IPUMEHEHHEM KOMAaH]IHBIX,
IPYNIOBBIX BUJIOB PA0OTHI UCIOJIb3YETCS B IPOLIECCE OpPraHu3aIuy 1ab0paTOPHBIX
pabor.

Meroauka ucclie10BaTeIbCKOM AESTEIbHOCTH UCIOIb3YETCSl KaK OCHOBA ISt
OpraHU3aIMHA CAMOCTOSTEIHHOM PA0OTHI CTYJICHTOB B 00beMe yUEOHBIX TEM.
[TpumeHsroTCS CpecTBa MyIbTUMENA: TIPE3EHTAINH, B0, 6a3pr DOP.

Hughopmayuonnvle MexXHONI02UU: MCIIOJIb30BAaHUE AJIEKTPOHHBIX
00pa3oBaTENbHBIX PECYpPCOB  (IIEKTPOHHBIM KOHCIEKT, pa3MENICHHBI BO
BHYTPEHHEU CETH WU T.I.) MPU MOJATOTOBKE K JIEKIUSAM, J1a0OpaTOPHBIM paboTam
U CaMOCTOSITeNIbHOU padoTe.

Paboma 6 wxomanoe, npoexmnas OesamenbHoCmb: COBMECTHas padboTa
CTYJICHTOB B T'PYIINE MPH BHITIOJHEHUH JIAOOPATOPHBIX PaboT.

6. ®opMbI KOHTPOJIsI OCBOEHUSI TUCUHUILIHHBI

Tekymias arrectanus CTyJESHTOB MPOU3BOIAUTCS B AUCKPETHBIE BPEMEHHBIC
WHTEPBAIBI B CIEAYIOMMX (opMax: BBIMOIHEHUE JTAOOPATOPHBIX PabOT; 3amuTa
1abopaToOpHBIX PaboT.

[IpoMeXyTOUHBI KOHTPOJL TIO pe3yibTaTaM OCBOCHUS JUCIUTIIUHBI
npoxoauT B (popme 3auera (BKItOUAET B c€0s1 OTBET HA TEOPETUUECKHUE BOMPOCHI U
BBITIOJIHEHUE TECTOBOTO 3aJIaHMS ).

Cucrema OICHUBAaHUS YYEOHBIX JOCTWKCHHHA CTYJICHTOB, OIICHOYHBIC

CpelIcTBa MpEACTaBiIeHB B (DOHJIE OIEHOYHBIX CPEJCTB K pabodeid mporpamme
y4eOHOM TUCIUIUTMHE (B TIPUIIOKCHHHM ).

7. YueOHO-MeTOaAuYecKoe ]| NMPOrPpaMMHO-UH(OPMAIIMOHHOE
o0ecrieyeHre TUCHUIIUHBI

A) OCHOBHasI IUTEpaATYypa:
1. bappu I1. M3yuaem nporpammupoBanue Ha Python. - M., 2017. - 624 c.
2. byiinaueB C. K. OcHoBbl mporpammupoBanuss Ha s3bike Python: yuebnoe
nocob6ue. - Ekatepun0Oypr: U3a-so Ypan. yn-ta, 2014. - 91 c.
3. bxapraa A. [I'pokaeM anropuTMbl: HUIIOCTPUPOBAHHOE MOCOOME ISt
IpPOrpaMMHUCTOB U JitoOonbITcTBYOMMX. - CII6.: ITuTtep, 2017. - 288 c.
4. I'vpmuc T. Haumnaem nporpammupoBaTh Ha Python / mep. ¢ aurin. 4-e uzg. -

CI16.: BXB-IIetrepOypr, 2019. - 768 c.
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5. Mromnep k. Python mst waiinukos. - CII6. : lnanextuka, 2019. - 416 c.

b) nononnuTensHas auTeparypa:
1. JIyru M. U3yuaem Python, nep. ¢ anri. 3-e uzn. - CII6.: CumBon I[Tnroc, 2009. -
848 c.
2. Padrapaen T. CoepuieHHslil anroput™. JKagHble aaropuTMbl U JUHAMUYECKOE
nporpammuposanue. - CII0.: ITutep, 2020. - 256 c.
3. Peitti K., [llmtoccep T. ABroctonom no Python. - CII0. : ITurep, 2017. - 336 c.
4. ®Enopos 1. YO. [IporpammupoBaHue Ha sI3bIKE BRICOKOTO ypoBHS Python:
ydyeOHOe rocobue aiis mpukiagHoro Oakanaspuara. - M. : U3garensctBo FOpaiir,
2019.- 161 c.

B) UntepHeT-pecypcehr:
8. MaTepuajJibHO-TeXHHYECKOE o0ecrnevyeHHne U CIUIINHBI

JIeKMOHHBIE 3aHATHA: KOMIUIEKT 3JEKTPOHHBIX IPE3EHTalU/Claiiios,
ayIUTOpHsI, OCHAIICHHAs MPE3CHTAIMOHHOW TEXHUKOW (TIPOEKTOp, OJKpaH,
KOMITbIOTEP/HOYTOYK) U T.1I.

JlaGopaTopHble  pabOTBI:  KOMIBIOTEPHBIM  KJIacC,  OCHAIEHHBIN
MYJTETUMEAUHHBIM IPOEKTOPOM, MHTEPAKTUBHOMN JIOCKOH, CeTeBO
UHQPACTPYKTYpOl U OpraHu3oBaHHBIM JocTynoM B WHrtepHet, nmaketrsl [10 MS
Word, MS Excel , Anaconda, penaktop Spider, naketst Matplotlib..

[Ipouee: pabouee MecTO IpenojaBaTelis, OCHALIEHHOE KOMIIBIOTEPOM C
noctynom B MHTepHeT, paboune MecTa CTy/I€HTOB, OCHALICHHbIE KOMIIBIOTEpaMU
¢ goctynoM B HMHTepHeT, mnpeaHa3HadeHHbIE IJs pabOThl B 3JICKTPOHHOU
o0OpaszoBaTeIbHOM Cpesie U T.1I.



9. JIucT 10MOJIHEHUH U U3MEeHEeHU I

n/n

Jlara
BHECEHMS
u3MeHeHus /
JIONOJTHEHH S

OcHoBaHue

Conep:xanue n3meHenus /
AOMOJTHEHUS

JIuna, moarBepxkaawmue
U3MeHeHue / 10T0JIHeHHe

3aBeqyronuin
kadempoit
(Damunus,
uHuYUanLl,
NnoONuUCh)

Hupexrop /
JOCKAaH
(D@amunus,
UHUYUATIL,
noonucy)




