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1. Ieau ¥ 3a1a94 IUCHUITHHBI

PaGouas mporpamma nucturmabl «[IporpaMMupoBanre Ha SI3BIKAX BBICOKOTO YPOBHS
(Python) (B1.B.8) (mamee — IWCIMILIMHA) COCTAaBJICHA B COOTBETCTBMHM C TPeOOBaHUAMU
denepanbHOTO TOCYIapCTBEHHOIO O00pa30BaTENILHOTO CTAaHIApPTa BBICHIETO OOpa3oOBaHUS —
OakanmaBpuaT 1o HampaieHHto moarotoBku 09.03.01 «MubopmaTtrika W BBEIYHCIUTEIbHAS
texauka» (nanee — ®I'OC BO), yrBepxaenHoro 19 centsiopst 2017r., nprkaz MunoOpHayku
Poccun Ne 917.

[enpro n3yueHus: TUCIUTUINHBI SBISICTCS (POPMHUPOBAHKE Y 00YUAIONINXCS KOMIICTCHIIHN,
HEOOXOAUMBIX sl APPEKTUBHOTO PEIICHHUs 3a1a4 B 00JacTH MPOrpaMMHUPOBAHUS, BKIIFOYAs
pa3paboTKy, TECTHPOBAHUE U COTIPOBOXKICHUE MPOTPAMMHOTO 00ECIICUCHHUS.

J1st MOCTHIKEHHSI TTOCTABICHHOM TSN PEINAIOTCS CIICIYIOIIUE 3a/1a4H:

- U3yYeHHE CHHTAKCHCA M CEMAHTUKH S3BIKOB ITPOrPAMMUPOBAHUS;

- U3y4eHHe OCHOB CTPYKTYPHOTO, 00BEKTHO-OPHEHTUPOBAHHOTO u
(GYHKIIMOHAIBHOTO MPOTPAMMHUPOBAHUS;

- U3y4eHHE METOOB U CPEJICTB MPOCKTUPOBAHUS IPOTPAMMHOT0 00CCIICUCHHUS;

- OBJIA/ICHUE MPUHIIUIIAMH TPOSKTUPOBAHHS APXUTEKTYPhI TPOTPAMMHBIX CHCTEM;

- OCBOCHHE METOJIOB M CPEJICTB MPOCKTUPOBAHUS PEISAIIMOHHBIX M HEPEISIIMOHHBIX
0a3 JaHHbBIX;

- W3YYCHHE TIPUHIUIIOB pa3pabOTKU M COTIIACOBAHUS TEXHHUYECKUX CIICIU(UKAINAN
Ha MMPOrPaMMHbBIE KOMITOHEHTHI U UX B3aMMOJICHCTBHC;

- pa3BUTHE HABBIKOB aHAJIM3a U OLIEHKU MPOTPAMMHBIX PEIICHUIA,

- WU3YYCHHE COBPEMEHHBIX TEXHOJIOTMA W WHCTPYMEHTOB, HCIIOJIB3yeMBIX B
pa3paboTKe MPOrpaMMHOTO 00ECIICYCHHUS;

- (dopMHpOBaHHE TOTOBHOCTH K aJanTallid B MNPO(ECCHOHAILHOW Ccpelae H
MPUMEHEHHUIO MTOJTYICHHBIX 3HAHUW Ha TPAKTHKE.

2. llepeuyeHb IIAHMPYEMBIX Pe3yJbTATOB O0y4YeHHUs] MO JAUCHHUILIMHE, COOTHECEHHBIX €
YCTAHOBJIEHHBIMM B NporpamMMe 0OakajlaBpuaTta HWHANKATOPAMH OCTHKEHUS
KOMIIeTeHIN i

[TnaaupyeMbIMU pe3yabTaTaMH OOYUYCHHS TI0 TUCIUIUIMHE SBISIECTCS (OPMUPOBAHUE Y
oOyJaromuxcsi KoMIeTeHI i (qactu kommnereHuuit). CGopMUpOBaHHOCTh KOMIETEHIIMM (4acTH
KOMIICTCHIIMHM) OIIEHWBAETCS C TIOMOIIBI0 HMHIUKATOPOB JIOCTIDKEHUS  KOMITCTEHIINH,
npuUBeIEeHHBIX B Tabmuie 2.1.

Tabmnura 2.1.

NHaukaTopbl 10CTHKEHUS

. Pe3yabTarhl 00yyeHus1 0 AUCHUIIMHE
KOMIIeTeHITU I

YK-2. Crioco0eH onpenesisiTb KPyr 3a7a4 B paMKaXx IOCTABJICHHOM 1eJIH U BBIOMPATh ONTHMAJIbHbIE
CIoco0bI WX PpelIeHHsl, MCXOAsl M3 JeHCTBYIOIIUX MPABOBBIX HOPM, HMEIOIIHUXCH PeCcypcoB H
OrpaHuveHu i

VYK-2.1.1 3naer Buap! pecypcos u | OOyvarommiics sxaem:

OTpaHMYCHHHM UL PCHICHWA | cpprakcuic 1 ceMaHTHKY S36IKOB HPOrPAMMUPOBAHUS;

HpO(i)eCCI/IOHaHBHI)IX sajad; | OCHOBBI peHHHHOHHOﬁ MOACIN JaHHBIX U MPOCKTUPOBAHUA CXEMbI
OCHOBHBIC METOABI OLICHKU Pa3HbIX 6a3bI JAHHBIX

croco6oB pelnieHus 3a/1ay;
JICUCTBYIOIIIEE 3aKOHOATEIbCTBO
u IIPaBOBEIC HOPMBI,
peryaupyroIime
podecCuoHaTLHYIO
JIeSTeIbHOCTb.




HNHaukaTopbl 10CTHKEHUS
KOMITeTeHIIUI

Pe3yabTarhl 00yyeHus 0 TUCHUNJINHE

VK-2.2.1 VYMeer mnpoBOAWUTH

aHalM3 IIOCTABJICHHOW IIeNU H|_

(dhopMyTUpOBaThH 3a7a9U, KOTOpPHIE

HEOOXOOUMO  pelIUTh IS
JOCTHKCHHS aHaJIN3UPOBAThH
IbTEPHATHBHBIC BapUaHTHI IS
JOCTHYKEHHS HaMCUCHHBIX
pE3yJIbTaTOB; UCIIONIb30BaTh
HOPMaTHBHO-TIPABOBYIO
JTIOKYMEHTAITHIO B chepe

po(heCCUOHANBHON NeSITeILHOCTH

ee|

OO0yuaromuiicst ymeem:
aHaNM3UPOBATh |
peanu3anuu;
MPOBOJUTD aHAJM3 U OLIEHKY IPOTPaMMHBIX PELICHHIA;
HCTIONB30BaTh COBPEMEHHBIE HHCTPYMEHTHI pa3pa0OTKH, TAKUE KaK
cucTeMbl KoHTpoIs Bepeuii, CI/CD;
aJIanTUPOBaThCs B TPO(eccCHOHANBHON cpelie W HENpephIBHO
00yJaThCs

BBIOMpAaTh  ANBTEPHATUBHBIE  BapPHAHTHI

VK-2.3.1 Bianeer MeToIMKaMu

pa3pabOTKH LIeNHU 1 33124 IIPOCKTA; |_
METOMaMH OIICHKH MOTPEOHOCTH B |

pecypcax, MPOAOJKUTEIBHOCTH U
CTOUMOCTH TPOCKTa;, HaBBIKAMU
paboThl ¢ HOPMATHBHO-TIPABOBOM
JIOKYMEHTalUen

OO0yuaromuiics enadeem:

METOJIMKaMU pa3pabOTKH 1Iesu U 3a11a4 npoekra, UML;

METOJIaMH OIIEHKH TOTPEOHOCTH B pecypcax;

HaBbIKaMU pabOThl ¢ HOPMATHBHO-TIPABOBOW JIOKYMEHTALMEH U
po(hecCHOHATBHBIMU CTaHAAPTAMHI

IIK-2. CnocoGeH pa3padaTbiBaTh TEXHHYECKUE ClIeU(PUKALMN HA NPOrPAMMHbIE KOMIIOHEHTBI U MX

B3auMojelicTBHe

IIK-2.1.1 3maer wmerompl u|OOyuarontuiics sHaem:

cpeacTsa IPOCKTUPOBAHMS | ocpophple  MeTOABI M CPEACTBA,  MCTIONB3yeMble  JUIA

NPOTPaMMHOTO 0becTeTeHHs [POEKTUPOBAHUS ~ NPOTPAMMHOIO  OOECIEYEHMs,  BKIKOYas
NPUHIMIBL  CTPYKTYPHOTO,  OOBEKTHO-OPUEHTUPOBAHHOTO M

(YHKIMOHATBHOTO IPOTPaMMHUPOBaHUS

IIK-2.1.2 3Haer MeTOmBI H

CpelCcTBAa TPOEKTUPOBAHUS 0a3|_

JaHHBIX

OO0yyaroiuiics sHaem.

METOABI n cpeacrBa IIPOCKTHUPOBAHUA
HCPCIIIUOHHBIX 0as3 JaHHBIX

PEIAIMOHHBIX u

[IK-2.2.1 VYmeer BbIpabaThIBaThH
BapUAHTHI
MPOrpaMMHOT0 00ecTiedeHus

peanu3anuu |_

OOyuaromuiicst ymeem:
pa3pabaTbiBaTh pa3iWvHbIe BAPHAHTHI PEAIN3ALNH IPOIrPAMMHOTO
o0ecrieyeHus1, aHATM3UPYS UX JOCTOMHCTBA U HEJJOCTATKH,

BEIOMpaTh Hauboiee TMOAXOISIIME BapUAHTBI, HCXOs
KOHKPETHBIX TPeOOBaHUHN U YCIOBHUI IPOEKTa

ns3

[1IK-2.2.2 VYwmeer
OLICHKY U
PEKOMEHTyeMbIX PelIeHHH

IIPOBOJUTH

oOocHOBaHHE |_

OOyuaromuiicst ymeem:

OpOBOAUTL OLCHKY IMPECAIIOKCHHBIX peH_IeHI/Iﬁ o pas3IMYHbIM

KpUTEpHSM, BKJIIOYash TPOM3BOAMTENHLHOCTh, YCTOHYUBOCTH,
CTOUMOCTb U Y100CTBO COIIPOBOXKICHMUS;
— 00OCHOBBIBATh BBIOpaHHEIC perieHus, MIPEIOCTaBIIASA

ApTYMCHTHPOBAHHLBIC U 00BEKTHBHBIC JaHHBIC

TIK-2.3.1 HNmeer
paspaboTku  u
TEXHUUYECKUX CIEUPUKAIII Ha
IMPpOrpaMMHBIE KOMIIOHCHTBI U HX

HaBBIKH

B3aUMOJICHCTBHE C APXUTEKTOPOM |

mporpaMMHOTO obecrneucHuUs

COTJIaCOBAHME |_

OOyyJaroIIuiCs uMeem HABbIKU:

pa3pabOTKH TEXHUYECKHX CIEeUUPHUKALUN A MPOrpaMMHBIX
KOMIIOHEHTOB, TOJPOOHO ONMUCHIBas MX (PYHKIMOHAILHOCTH,
uHTEpQEHCH 1 B3aUMO/IEHCTBUE;

COTJIACOBaHMsI CIENM(PHUKAIII C apXUTEKTOPOM IPOTPAMMHOIO
o0ecriedyeHusi, yYuTbIBast TpeOOBaHHS U OIPAaHUYEHUS IPOEKTa




3. MecTo IMCUMILUIMHBI B CTPYKTYPe OCHOBHOM nMpodeccuoHalbHO# 00pa3oBaTe/ibHOI

NPOrpaMMbl

JlucuumiuHa OTHOCUTCS K 4YacTd, (QOpMHUPYEMOM y4dyaCTHHKaMU 00pa3oBaTeIbHbBIX

oTHoOIEeHMH 6510Ka 1 «ucIuIumHb! (MOLYIIN)».
4, O0beM IMCUMILITHHBI M BUIbI Y4eOHO# padoThI

Tabnuua 4.1.

. Monayab
Buna yueOHoii padoThl Bcero yacos 1 5
KonrtakTHas padota (1o BuaaM y4eOHBIX 3aHATHIA) 128 64 64
B ToM uucne:
—  nexruu (JI) 64 32 32
—  nabopatopHsie pa6otsl (JIP) 64 32 32
CamocrosrenbHas padora (CPC) 80 40 40
KoHnTposb 8 4 4
®opma KOHTPOJIs (IPOMEKYTOUYHON aTTECTALIUN) 3 3 3
OO61mast TpyA0€MKOCTh: Yac / 3.€. 216/6 108/3 108/3
Tpumeuanue: popma xkonmpons — zauem (3)
5. 5. CTpykrypa u coJep:kaHHue TUCHUILIUHBI
5.1. Pa3znensl AMCIUIUIMHBL M COJIEPKAaHIE PACCMATPUBAEMBIX BOIIPOCOB
Tabmuua 5.1.
HNuauxkaropsl
Ne HaumenoBaHnue pa3jaesia A p
Coaepixanue pasjiesa AOCTHKEHU S
n/n AUCHUTLTAHBI .
KOMIeTeHI Ui
1 Moy
1 | OcHoBsl nporpammupoBanus | Jlekuus 1. Beenenue B
nporpamMmupoBanue. Mcropus u 063op
SI3BIKOB TIPOTPAMMHUPOBAHHS.
Jlexkuus 2. CUHTaKCUC U CEMaHTUKA
SI3BIKOB TporpaMmMupoBanus. OCHOBHBIE
AJIEMEHTHI S3BIKOB MMPOTPAMMUPOBAHHS:
NIEpPEMEHHBIC U THITHI JAHHBIX.
Jlexnus 3. Onepatopsl ¥ BBIPAKEHUS B
IPOTPaMMHUPOBAaHUH. Y TIPABIISFOIINE
KOHCTPYKLIMU: YCIIOBHBIE ONIEPATOPHI, VK-2.1.1
HOHUKJIBL. MK-2.1.1
Jlexnus 4. @yHKIMY U IPOLEAYPBI:
o0BsiBIIEHUE U BBI30B. [lapameTpsl
¢byHKUIMH 1 006JaCTh BUAMMOCTH
NIEPEMEHHBIX.
Jlexuus 5. Benenue B allrOpuTMBbI:
noHsATHe U Kiaccudukaiys. OCHOBHBIC
ITOPUTMBI: COPTUPOBKA U MTOMCK.
Jlexius 6. CTpyKTYypbl JaHHBIX:
MaccUBbI U cMCKH. [ToHsATHE U THIIBI




MEPEMEHHBIX: TJI00ANBLHBIC, JIOKATBHBIE,
CTaTHUYECKHUE.

JlaGopatopnas padora Nel. Co3nganue u
ucrnonb3oBanue Gyuaknuid. [Tepenaua
napameTpoB B ¢pyHkuuu. O01acTh
BUJUMOCTHU MEPEMEHHBIX.

JlaGopatopHnas paborta Ne2. Peanu3zarus
anropuTMoB coptupoBku (bubble sort,
selection sort). Peanu3anust anroputMoB
MOMCKa (JTMHEHHBIN MOUCK, OMHAPHBIN
nouck). Pabora ¢ tuHamMuueckummu
CTPYKTYpaMH JaHHBIX (CITUCKH).

CamocrositenbHas padora (14 yacoB)
W3ydeHue, yriryOJIeHHE U paclIMpeHUe
JICKIIMOHHOT'O MaTepuaa, JOIOJTHCHNE
TEKCTOB JICKIIHIA TIO TEMaM Kypca;
opOopMIICHHE W TOATOTOBKA K 3alIUTE
1a00paTOPHBIX padOT B T.4. TOBTOPEHUE
TEOPETUYECKOr0 MaTepuajia Mo TeMaMm
Kypca C HCIOIb30BAaHHEM TEKCTOB

JIEKIUH, PEKOMEHTIOBAHHOM
JTUTEPaTypHI, JIOIIOJIHATEIBHBIX
HCTOYHHUKOB.

[Tapagurmsl
MIPOTPaMMUPOBAHUS

Jlexnus 7. CtpykTypHOE
IIPOrpaMMHUPOBAHUE: TPUHLIMIIBI U

IIpaKTHUKa.

Jlexnus 8. BBenenue B 00bEKTHO-
OPHUEHTHUPOBAHHOE ITPOrPAMMHUPOBAHUE
(OOTII).

Jleximst 9. OCHOBHBIC KOHIICITITUHN
OOII: ximaccel 1 00BEKTHI,
HacJIeJOBaHue, MOIUMOp(Pu3M,
WHKATCYJSIIUS.

Jlexnus 10. ITpoextupoBanue u
peanu3anus KJ1acCoB U 0OHEKTOB.

Jlexnus 11. OCHOBBI PYHKIIMOHAIBHOTO
IIporpaMMupoBanus. OyHKIMH
BBICILIETO NOPSJIKA U 3aMbIKaHUSI.

JlaboparopHas pabora Ne3. Hanucanue
MIPOTPaMM C MCIIOIh30BAaHUEM
MPUHIIUIIOB CTPYKTYPHOTO
nporpammupoBaHus. PazpaboTka
nporpaMMHbIX Moaynei. Co3nanue
KJIACCOB M 00BEKTOB. Vcrons3oBanue
ocHOBHBIX KoHuemmi OOIT
(HacnenoBaHue, MOTUMOPHU3M,
WHKATICYIISLNSA).

YK-2.2.1
MK-2.1.1




JlaboparopHas pabora Ne4. Hanmcanue
MIporpamMM C UCIOJIb30BaHUEM (DYHKITHI
BBICIIIETO TIopsiaKa. Vcmonp3oBanue
3aMbIKaHHH.

CamocrostenbHas padora (12 4acoB)
W3zyuenwue, yriryOjaeHne U pacIupeHUe
JICKIIMOHHOT'O MaTepuaa, JOMOJTHCHNE
TEKCTOB JICKIIHMIA IO TEMaM Kypca;
o(opMIICHHE U TIOJITOTOBKA K 3aIIUTE
71a00paTOPHBIX padOT B T.4.
MOBTOPEHHUE TEOPETUIECKOTO
Marepuaia 1o TeMaM Kypca ¢
UCIIOJIb30BAHNEM TEKCTOB JICKIIHH,
PEKOMEHIOBAaHHOH JIUTEPATYPHI,
JIOTIOJIHUTEJIbHBIX HCTOYHHUKOB.

[TpoekTrpoBaHue
POrPaMMHOTO O0CCIICUSHUS

Jlexuys 12. OCHOBBI IPOEKTUPOBAHUS
MIPOrPaMMHOTO O00ECTICUCHUSI.
[Tpumenenne UML nnst
MOJICJIUPOBAHUS IPOTPAMMHOTO
obecrieueHus.

Jlexnus 13. IIpoextupoBanue
ApPXUTEKTYPhI IPOrPAMMHBIX CUCTEM:
IPUHLMIIBI U 1a0J0HBI. MOAYIBHOCTH
U MIOBTOPHOE MUCII0JIb30BaHHE
KOMIIOHEHTOB.

JIaGoparopHas padora Neb. Co3zganue
Jyarpamm Kjaccos,
MOCIIeA0BATEIBHOCTEN U COCTOSHUU.
MopenupoBanue IpocToro
MPOrPaMMHOTO MPOEKTA C
ucnonszoBanueM UML. Pa3pabotka u
peanu3anus apXUuTeKTyphl
MPOTPAMMHOM CHUCTEMBI C
MCIIOJIb30BaHUEM I11a0JIOHOB
MIPOSKTUPOBAHMS.

CamocTosTelbHas padoTa (6 4acoB)
W3ydenue, yriyOlieHne U paclInpeHue
JIEKIIMOHHOT'O MaTepuasa, TI0MOJIHEHHUE
TEKCTOB JICKIIHH 110 TeMaM Kypca;

o opMIICHHE U TIOJITOTOBKA K 3aIUTE
1a00paTOpHBIX PabOT B T.4.
MTOBTOPEHHUE TEOPETUICCKOTO
MaTepuaia 1mo TeMam Kypca ¢
HUCIIOIB30BaHUEM TEKCTOB JIEKITHH,
PEKOMEHIOBAaHHOM JTUTEPaTYpHI,
JIOITOTHUTEIBHBIX HCTOYHUKOB.

YK-2.3.1
MK-2.1.1

ba3er manHbBIX

Jlekuus 14. BBeaenue B pensiiMoOHHbIE
6a3bl JaHHBIX. OCHOBBI PENSIIUOHHON
MoJenu JaHHbIX. [IpoekTnpoBanme
CX€eMBI 0a3bl TaHHBIX.

YK-2.1.1
IK-2.1.2




Jlexus 15. OcHoBbI s13b1ka SQL:
CO3/IaHWE U yMpaBlIeHHE 0azamMu
naHHbIX. [IpoABUHYTHIE 3aMIPOCHI B
SQL: arperanuu, moa3anpocsl,
COCIMHCHMUS.

Jlexnus 16. Beenenue B
HepeJISILII/IOHHBIe 68,31:1 JAHHBIX.
OCHOBHBIE TUITBI HEPEIAIMOHHBIX 0a3
JAHHBIX I[OKYMGHTHBIC, KIIFO4Y-
3HaueHue, rpadossie. [IpoekTupoBanue
1 UCITIOJIB30BAHUEC HepeHHI_II/IOHHBIX 63,3
JIaHHBIX.

JlaboparopHas pabota Ne6. Coznanue
cXeMbI 0a3bl JaHHBIX. OnpeaencHue
CBsI3ed Mex Iy TabnuiamMu. 3arnojHeHue
TaOJIUI] TAHHBIMH.

JlabopaTtopHnast pabora Ne/. Co3znanue
TaOIMI] ¥ BBIMOJHEHNE OCHOBHBIX SQL-
3arpocoB. YNpaBieHHE JaHHBIMU
(BcTaBKa, OOHOBJICHUE, YAAJIEHUE).
Bremonuenue cnoxxubix SQL-3anpocos.
Hcnons30BaHue TO3aIIPOCOB |
00BEIMHEHUNA Ta0IHLI.

CamocrosrenpHas padora (8 yacos)
W3yuenwue, yriryOjaeHUEe U pacIIUpEHUE
JICKIIMOHHOTO MaTepuaa, JOIOJTHCHNE
TEKCTOB JICKIIHIA TIO TEMaM Kypca;

o OopMIICHHE U TIOJITOTOBKA K 3aIIUTE
1a00paTOpHBIX PaboT B T.4.
MTOBTOPEHHUE TEOPETUICCKOTO
MaTepuaia 1o TeMam Kypca ¢
HUCIIOIB30BaHUEM TEKCTOB JICKITHH,
PEKOMEHI0BAaHHOM JTUTEPaTypHl,
JIOITOTHUTEIBHBIX HCTOYHUKOB.

MOJyJIb

TexHuueckue cnenupukau
U B3aUMOJIEVICTBHE
KOMITIOHEHTOB

Jlexnus 17. Pa3zpaboTka TEXHUUECKUX

cnenuuKaluii: TPUHLUIIBI U IPUMEPHI.

CornacoBanue crienuduKanmii ¢
APXUTEKTOPOM IPOTPAMMHOTO
obecneyeHus.

Jlexnus 18. IIpoextupoBanue
B3aMMOJEHCTBUS MEKIY
MPOrPaMMHBIMH KOMIIOHEHTAMHU.
ITpoToKOJIBI U CTaHAAPTHI
B3aNMOJEHCTBHS.

JlaboparopHas pabora Ne8. Coznanue
TEXHUYECKOH crienu(uKaIiy Jist
MPOrPaMMHOTO KOMITOHEHTA.
CornacoBanue crienuduKanuii ¢

YK-2.3.1
MK-2.3.1




APXUTEKTOPOM MPOTPAMMHOTO
obecrieueHus.

CamocTosrenbpHas padora (6 4acoB)
W3yuenwue, yriryOjaeHne U pacIupeHue
JIEKIIMOHHOTO MaTepuaa, JOIMOJTHCHNE
TEKCTOB JICKIIHMIA IO TEMaM Kypca;

o opMIICHHE U TIOJITOTOBKA K 3aIUTE
71a00paTOPHBIX padOT B T.4.
MOBTOPEHHUE TEOPETUIECKOTO
Marepuaia 1o TeMam Kypca ¢
UCIIOJIb30BAHNEM TEKCTOB JICKIIHH,
PEKOMEHIOBAaHHOH JIUTEPATYPHI,
JIOTIOJTHUTEIIbHBIX HCTOYHHUKOB.

AHanu3 1 olieHKa
IIPOTrPaMMHBIX PELICHUI

Jlexnus 19. MeTonsl aHaIM3a U OICHKH
MPOU3BOUTEIHHOCTH MTPOTPAMMHOTO
obecrieuenus. TectupoBaHue
MIPOrPaMMHOTO O00ECIICUEHUS: METOIBI U
MOXOJIBI.

Jlexnusg 20. OTinagka nporpaMmMHOIO
o0ecrieueHns: UHCTPYMEHTHI 1
TEXHUKU.

Jleknus 21. AHanu3 anbTepHATUBHBIX
BapHaHTOB pean3alluu 3ajau.
CpaBHEHME U OLIEHKA pa3JIMYHbIX
MOJIXOJIOB K PELICHUIO 3ajay.
O6ocHoBaHUE BBIOOPA ONTUMAIBHOTO
penieHusl.

JlaGopaTtopHas padora Ne9. M3mepenue
Y aHAJIN3 TTPOU3BOIUTEITIEHOCTH
MPOrPaMMHOTO OOECTIeUeHUSI.
OnTumu3anus Koaa JUisl OBIIICHUS
MPOU3BOIUTENBHOCTH. Vicnonb30BaHme
OTJIQYMKOB JUIS TTIOMCKA W YCTPAHEHUS
omun6ok. [IpumeHeHne pa3mMuHbIX
TEXHHK OTJIaJKH

CamocTtosTenbHas padora (8 yacoB)
W3ydenue, yriyOlieHne U paclInpeHue
JIEKIIMOHHOT'O MaTepuasa, TI0MOJIHEHHUE
TEKCTOB JICKIIH 110 TeMaM Kypca;

o opMIICHHE U TIOJITOTOBKA K 3aIUTE
1a00paTOpHBIX PabOT B T.4.
MTOBTOPEHHUE TEOPETUICCKOTO
MaTepuaia 1mo TeMam Kypca ¢
HUCIIOIB30BaHUEM TEKCTOB JIEKITHH,
PEKOMEHIOBAaHHOM JTUTEPaTYpHI,
JIOITOTHUTEIBHBIX HCTOYHUKOB.

YK-2.2.1
MK-2.2.2

CoBpeMEHHbIE TEXHOJIOTHH 1
WHCTPYMEHTHI pa3paboTKu
110

Jlexuus 22. Cpenpl pazpadotku (IDE):
0030p ¥ UCIOJIb30BAHHUE.

YK-2.2.1
MK-2.1.1




Jlexums 23. CucteMbl KOHTPOJIsS
BepcHUii: OCHOBHI paboThI ¢ Git.

Jlexmwms 24. Uactpymentsl CI/CD:
HACTpPOHKa U UCIOJIB30BAHUE.

Jlexnus 25. BBenenue B BeO-
pa3paboTKy: OCHOBHBIC TEXHOJIOTUU U
WHCTPYMCHTEI.

Jlexuusa 26. OCHOBBI MOOMIILHOM
pa3paboTKu: TIATHOPMBI U
WHCTPYMEHTHI.

Jlekius 27. Pa3zpaboTka 00auyHbIxX
PELICHU#T: TPUHIIUITBI K CEPBHUCHI.

Jlexums 28. OcunoBbl DevOps:
KOHIICTIIIUY ¥ UHCTPYMEHTBHI.

Jlexmwms 29. Beenenue B pa3paboTKy
Urp: IBUKKU U OCHOBHBIC KOHIICIILIUH.

JlaGoparopHas pabora Nel0.
Hacrpolika u ucnonp3oBaHue
paznuunbix IDE. CucteMbl KOHTpOJIs
BepCcHUii: OCHOBHI paboTsI ¢ Git.
Hactpoiika penoszuropus Git.
BrInosHeHE OCHOBHBIX ONEpPALUH €
Git (commit, push, pull, merge).

Jlaboparopuas pabora Nell. Co3ganue
MIPOCTOT0 BEO-TIPUIIOKEHUS.
Hcnonszoanne HTML, CSS u
JavaScript.

JlaboparopHas pabota Nel2.
Pa3paboTka mpocToro MoOUILHOTO
npuinoxenus. Mcnonbs3oBanue
UHCTpYMeHTOB 11 Android unu 10S

Jlaboparopnas padora Nel3. Co3zgaune
IPOCTOT0 UTPOBOTO MPOEKTA.
Hcrnons30BaHne UTPOBOTO JIBUKKA
(manpumep, PyGame).

CamocrosrensHas padora (18 gacos)
W3ydenue, yriyOlieHne U paclIipeHue
JIEKIIMOHHOT'O MaTepuasa, JI0MOJIHCHHUE
TEKCTOB JICKIIHI 110 TeMaM Kypca;

o OopMIICHHE U TIOJITOTOBKA K 3aIIUTE
71a00paTOpHBIX PadbOT B T.4.
MTOBTOPEHHUE TEOPETUICCKOTO
MaTepuaia 1mo TeMam Kypca ¢
HUCIIOIB30BaHUEM TEKCTOB JIEKITHH,
PEKOMEHI0BAaHHOM JIUTEPaTypHI,
JIOITOTHUTEIBHBIX HCTOYHUKOB.




8 | [Ipodeccruonanbuas
aJlanTaIys U MpaKTHKa

Jlexnus 30. IToHnManue u npuMeHEHNHE
npo¢eCCHOHATIBHBIX CTAHAPTOB U
IIPAKTHK.

Jlexnms 31. Apanranus B
npoecCHOHANBLHOM cpeie:
PEKOMEH/IAIUU U CTPATETUH.

Jlexnus 32. HenpepblBHOE 00y4eHME U
npodecCHOHATIBLHOE Pa3BUTHE.

JlaGoparopHas pabora Nel4.
HenpepsiBHOE 00y4eHHe 1
npodecCuOHaTBLHOE pa3BUTHE.

Coznanue miaHa HeTpepbIBHOTO YK-2.2.1
poeCCHOHATIBHOTO Pa3BUTHSI. YK-23.1
CamocrosrenabHas pabora (8 yacoB)
W3ydenue, yriryOJIeHUE U paclIpeHUe
JIEKIIMOHHOT'O MaTepuasa, JOMOJIHEHNE
TEKCTOB JIEKIMI 110 TEMaM Kypca;
o(OopMIICHHE U TIOJITOTOBKA K 3aIUTE
71a00paTOPHBIX padOT B T.4.
MOBTOPEHHUE TEOPETUICCKOTO
MaTepuaia 1o TeMam Kypca ¢
HCITIOIB30BAHUEM TEKCTOB JICKITHH,
PEKOMEHI0BaHHOM JIUTEPaTypHl,
JIOTIOTHUTEIbHBIX HCTOYHHUKOB.
5.2. Pazaensl TUCHUIIIMHBL U BUJbI 3aHATUN
Tabmmna 5.2.
Ne HaumenoBanue pasjaeia I JIP CPC Beero
n/n AUCHUTLINHBI
1 monynp
1 | OcHOBBI IpOrpaMMHUPOBAHUS 12 12 14 38
2 | Ilapagurmel mporpaMMHUPOBAHHS 10 8 12 30
3 | [IpoekTupoBanue MPOrPpaMMHOTO 4 4 5 14
obecnieueHus
4 | ba3sl maHHEBIX 6 8 8 22
Htoro 32 32 40 104
KouTtpousb 4
Bcero (o01mas Tpya0eMKOCTb, Yac) 108
2 MOy
5 | Texunueckue cenupuKauy 1 4 4 5 14
B3aMMOJICHICTBIE KOMIIOHEHTOB
6 | Arammu3 ¥ OlCHKA MPOrPAMMHBIX 5 5 3 20
pelieHui
7 | CoBpeMeHHBIC TEXHOJIOTHH U 16 20 18 54
MHCTpYMEHTHI pa3padotku [10
8 | [IpodeccronanbHas aganTamnus u 5 9 3 16
MIPAKTHKA
Hroro 32 32 40 104
KonTpoJs 4




Bcero (001mas Tpy0€MKOCTb, Yac) \ 108




6. 6. OneHo4Hble MaTepUAJIbI Il MPOBEJeHHS TeKYILEero KOHTPOJIsl yCclleBaeMOoCTH U
NMPOMEKYTOYHOM aTTeCTANH 00y4YaIOIMXCH M0 INMCHUILTHHE

OneHouyHble MaTepHalbl MO TUCHUILUIMHE SBISIOTCS HEOTHEMJIEMOM 4YacThio pabodyeit
MPOrPaMMBbI U TIPEJICTABICHBI OTACIBLHBIM JOKYMEHTOM, PACCMOTPEHHBIM Ha 3aceIaHuu Kadeapol
U YTBEPKJIEHHBIM 3aBEAYIOLIUM Kadeapoil.

7. 7. Meroan4yeckue yKa3aHus JJis 00y4alOUIUXCS 110 OCBOCHUIO TN CHUTITTHHBI

ITopsanok n3ydeHus: AUCLUIIINHBI, CIICTYIOIUNI:

1.  OcBoeHue pa3nenoB AUCHUIUIMHBI MPOU3BOAUTCS B IOPSIKE, NPUBEACHHOM B
pasnene 5 «CopepkaHue M CTPYKTypa JUCHMILIMHBD. OOydaromuiicst AOJKEH OCBOMUTH BCE
paszensl TUCHMIUIMHBI, HCIIONB3Ysl METOJMYECKUE MaTepHalibl AUCIUILIMHBI, a TaKke y4eOHO-
MeToAnYecKoe o0ecnedeHue, NpuBeIeHHOe B pasjeine 8 pabodell mporpaMMsl.

2.  Jlns <¢opmupoBaHHS KOMIIETCHIMH O0OydalomMiicss JOJDKEH TMPelCTaBUTh
BBINOJIHEHHBIE TUIIOBBIE KOHTPOJIbHBIE 3aJaHNs WJIM MHbIE MaTepUalbl, HEOOXOUMBbIE /ISl OLIEHKU
3HaHWM, YMEHMH, HABBIKOB, IPEIYyCMOTPEHHBbIE TEKYIIMM KOHTPOJIEM YCIEBAEMOCTH (CM.
OLIEHOYHBIE MaTEPUaIIbI 110 TUCLUILINHE).

3. Ilo urToram TeKymIero KOHTPOJS yCIEBAEMOCTH MO JUCIUILIMHE, 00yJarouIuiics
JIOJKEH MPOUTH MPOMEXKYTOUHYIO aTTECTALUIO (CM. OLIEHOYHBIE MATEPUAIIbI 110 TUCLIUILIIMHE).

8. 8. Omnucanmne MaTepuaIbHO-TEXHHYECKOT0 H Y4eOHO-MeTOANYECKOro obecrneyeHms,
HEe00X0AUMOro /ISl Peain3alii NPOrpaMMbl MATHCTPATYPSHI N0 TUCHUTITTHHE

8.1.  IlomerieHus mpeacTaBisoOT cO00H ydeOHbIE ayTMTOPHH TSl IPOBEIEHUS y4eOHBIX
3aHATHH, IPeIyCMOTPEHHBIX IIPOrpamMMoii MarucTpaTypshl, YKOMIUIEKTOBaHHbIE
CHEeIMATM3UPOBAHHON yUeOHON MeOeNbl0 W OCHAIICHHBIE O00OpPYJOBAHHWEM M TEXHUYCCKHMU
cpeAcTBaMU OOYy4YeHHMs, CIyKallUMU s NpeAcTaBieHus y4yeOHoM wuHpopmanuu O0ibLION
ayJIUTOPUU. CTAllMOHAPHBIM WJIM MEPEHOCHBIM AKPAHOM, MAapKEPHON JTOCKOW M (MJIM) MEIOBOM
JIOCKOH, CTallMOHApHBIM WJIM MEPEHOCHBIM MYJIBTUMEIUNHHBIM MPOEKTOPOM, MEPCOHATbHBIMU
KOMIIBIOTEpPaMH.

Bce nomerienus, ucnoab3yeMble Ui IPOBEIEHUS YUEOHBIX 3aHATUN U CAMOCTOSITENIbHON
paboThl, COOTBETCTBYIOT JIEHCTBYIOIIMM CAaHUTAPHBIM U POTUBOIIOKaPHBIM HOPMaM U IIpaBUIIaM.

Jlns mpoBezeHust 1a00paTOpHbIX padOT HCIHOJB3YIOTCA TUCIUICHHBIE Kiacchl Kadeapsl
«MHpopMalIOHHbIE U BBIYMCIUTENbHbIE cucTeMbl». Kiacchl 00opynoBaHbl NEPCOHAIbLHBIMU
KOMIIBIOTEPAMH, BKIJIFOYAsl CEPBEP JIOKAIBHOM CETH IS Pa3MEILEHUs METOINYECKUX MaTEPHaIOB
U pe3yJbTaTOB BBIMOJIHEHUs J1a00opaTopHbIX paboT. Ha KoMIbloTepax yCTaHOBIIEH KOMILJIEKT
HE00X0/IMMOT0 MPOrPaMMHOT0 oOecrieueH s, IPUBEICHHOTO B I1. 8.2.

[Tomerenust uIsi caMOCTOATENBHON PabOThl OO0YUYaOIMIUXCs OCHAIICHBI KOMITBIOTEPHOM
TEXHUKOM C BO3MOXKHOCTBIO MOAKIIOUEHHs K ceTh «/HTepHeT» M obecredeHneM AO0CTyna B
AIIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENIbHYIO CPEly YHUBEPCUTETA.

8.2.  YumBepcureT o0ecrieyeH HeOOXOJMBIM KOMITJIEKTOM JINIIEH3MOHHOTO M CBOOOTHO
pacIpoCTpaHsIeMOro NporpaMMHOI0 00eCTIeYeHHs, B TOM YHUCIIE OTEUECTBEHHOTO IPOU3BOICTBA.

[lepeueHp MMIIEH3MOHHBIX TPOrpPaMM IpeAcTaBieH Ha BHyTpeHHeM noptaine @PI'bBOY BO
[II'VIIC no anpecy http://eaisu.pgups.edu.mps/info/prog/

8.3. OOyuaromuMmcss obecrieueH J0CTynm (yHAaJ€HHBIM JOCTYN) K COBPEMEHHBIM
podeCCHOHAIBHBIM 0a3aM JaHHBIX:

- Hayunas snextponnas o6ubnmorexa eLIBRARY.RU [DOnektpoHHbIil pecypc] —
Pexxum noctyna: https://www.elibrary.ru (cBoOoaHBIi qOCTYT);

- DneKTpoHHO-0ubnMoTeuHas cucreMa «Jlaub» [DnekTpoHHBI pecypc] — Pexum
nocryma: https://e.lanbook.com (cBoGoaHBII H0OCTYI);

- DnexTpoHHas 6ubnuoreyHas cucrema «HOpailT» [DnekTpoHHbI pecypc]— Pexum
nocryma: https://urait.ru (cBoOOAHBII TOCTYII).



http://eaisu.pgups.edu.mps/info/prog/
http://www.elibrary.ru/
https://www.elibrary.ru/
https://e.lanbook.com/
https://urait.ru/

8.4. OOyuaromumcsi obecrieueH A0CTyN (YOAJICHHBIMA JOCTYI) K HWH()OPMAIMOHHBIM
CIIpaBOYHBIM CUCTCMAM.

8.5. IlepeueHp mTeyaTHBIX W  JJEKTPOHHBIX  HW3JAHHWH, HCIOJIB3YEMBIX B
o0pa3oBaTebHOM IIpoIiecce:

1. IIpoxopenok H.A. Python 3 u PyQt5. Pa3paGorka mnpuioxeHuid. — 2-¢ W31,
nepepad. u gom. /H.A. IIpoxopenok, B.A. JIponos. — CII6.: BXB-Ilerepoypr, 2019. — 832c.

2.  Bannepmnac [Ix. Python mist cnoxusix 3anau.: M3narensckuii oM «lIutepy, 2019,
572 c.

3. OpnoB C. A. Teopust 1 IpakTUKa SI3IKOB IpOrpaMMupoBanus. — 2-¢ u3a. — CII6.:
N3natensckuii oM «llutepy», 2017r. — 688c.

8.6. Ilepeuenn pecypcos UH(POPMAIMOHHO-TEIIEKOMMYHUKAITUOHHOU ceTu
«MHTEepHETY, UCIONB3YEMbIX B 00pa30BaTEIHLHOM IMPOIIECCE:
1. Jlnunpnii  kabuHer  oOydwaromerocs W DJIGKTPOHHAs — MH(POPMAIMOHHO-

obOpasoBatenbHas cpena [DnekTpoHHbIH pecypce]. — Pesxxum mocryma: http://sdo.pgups.ru/ (s
JIOCTYTIA K TIOJIHOTEKCTOBBIM JOKYMEHTaM TPeOyeTCsl aBTOPHU3aIlus);

2. Hayduno-texHuveckass OMONIMOTEKa YHHBEpPCHTETa [DJICKTPOHHBIA pecypc]. —
Pexxum noctyma: http:/library.pgups.ru/ (cBoGoaHbI#i A0CTYIT).

PazpaboTunk paboueit mporpamMmmel,

JIOLICHT B.E. ITeTpoB

«20» saBaps 2026 T.
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