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1. OBLIASI XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBI

IIPO®ECCHOHAJBHOI'O MOYJISI

«IIM.02 PaspaboTka ¥ HHTerpawus MoIyIel IPOrpaMMHOT0 06eCIeYeH s

L.1. Hean 1 MecTo Npod)ecCHOHANLHOTO MOAY.ISI B CTpYKType o0pazoBarebHoi
NPOrpaMMbI

Lens momyms: oceoenme Buna pestensHoctn «PaspaboTka w HHTETPALHs MOIYJIEH

IIPOrpaMMHOI0 o0ecreyeHHs».

IIpoeccuonaneHbii  MOLyIIb

IIPOTPaMMBEL.

BKJIFOUEH B

1.2. Pe3syabTaTh1 ocBoeHHs NpodecCHOHAILHOTO MOAYJISI

Pesynbrarel ocBOGHHA NPOQECCHOHAILHOTO MOZYIS COOTHOCATCH C TUIAHHPYEMBIMH

pesynbTataMu 00pa3oBaTenbHOW  MPOrpaMMEL,

OCBOCHHUSA

KOMIIeTeHIUH BemyckHuka (11. 4.3 ITOID).
B pesynbTare ocBoeHHs IPOGECCHOHATBHOTO MOLYIS 00 YUaOLIHIACS JOIDKEH":

NpeacTaBICHHBIMH B

0043aTeNbHYI0 YacTh 00pa30BaTeIbHOMN

Kona OK,
ITK

Ymersn

3uatn

Bianers HaBBIKAMU

OK.01

Bribupats cnoco6bt
pelIeHus 3amaq
npodeccuoHaIbHOI
JIESATENbHOCTH
IPUMEHHUTEIBHO K
pa3IMYHBIM KOHTEKCTaM

aKTYyaJIbHBIH
npodecCHOHATBHEBII "
COLMAJIBHBIA KOHTEKCT, B
KOTOpOM IPUXOIUTCS
paboTtarh u JKUTB;
OCHOBHEIE HUCTOYHHKH
HHOOPMAIIMH U PECYpCHI
Ul pemIeHHs 3ajady M|
npobiem B
npodeCCHOHATEHOM H/HIIH
COIMATBHOM KOHTEKCTE;
aJIrOPUTMBI BEIIOJTHEHUS
paboT B
npodeccHOHATBHOMN U
CMEXKHEIX 00J1acTsX;
MeToAB! paboTh! B
npodecCHOHANTBHON U
CMEXHBIX chepax;
CTPYKTYpY IIaHa IS
pELICHUS 3a1a4; IOPSIOK
OLIEHKH pe3y/IbTaTOB
pelieHus 3anay
npodeccHoHATEHOMK
JEeSTeTbHOCTH

OK.02

Hcnonp3oBate
COBpPEMEHHbIE CPEe/ICTBA
MOKMCKA, aHATIH3a U
WUHTEPIPETAIlHN
HHpOpPMALIMH, 1

HOMEHKJIaTypa
HHGbOPMAIMOHHEIX
HUCTOYHUKOB,
IIPUMEHSIEMBIX B
npodecCHOHATBHOU

3 Bepymes ceedenus, ykazanuvie no 0anHomy eudy deamensnocmu é n. 4.2.

MaTpHLe
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HH(DOPMAILHOHHBIE
TEXHOJIOTHUH JIs
BBIMIOJTHEHHUS 33124
npodecCHOHATBHOM
JeATEIBHOCTH

JeATENbHOCTH; IIPHEMEI
CTPYKTYPHPOBAHHUS
nHpopmanum; hopmar
0(OpMIIEHHS pe3yIbTATOB
noucka HHGopManuy,
COBPEMEHHBIE CPEJICTBA U
yCTpOiCTBa
MH(pOpMaTH3AIIHH,;
NOPANOK UX IPUMEHEHUS
U TIpOrpaMMHOE
obecneyeHue B
npodeccuoHANTBHOM
JIEATENBHOCTH B TOM
YUCIIe C UCIIOIB30BaHHEM
M POBEIX CPENICTB

OK.03 [Tnanuposats u cofep KaHue aKTyallbHOM
peaTu30BBIBATH HOPMaTHBHO-TIPaBOBO
cobcTBeHHOE JIOKyMEHTALNH;
npogdeccuoHaIbHOE U COBPEMEHHAs Hay4Has 1

' JTUYHOCTHOE PAa3BHUTHE, npodeccuoHanbHas
PEANPHHIMATEIBCKYIO TEPMHHOJIOTHS;
NEeSITEIbHOCTE B BO3MOJKHBIE TPACKTOPHUHU
npodeccruoHanbEHON npodeccuoHaNEHOTO
cepe, Hcrmone3oBaTh pa3BUTHA U
3HaHUA 110 IPaBOBOH U caM000pa3oBaHus;
(HHAHCOBOM I'PaMOTHOCTH | OCHOBBI
B pa3IMYHbBIX )KU3HEHHBIX | MpeANpHHUMATEIbCKOMH
CHTYyaLUsIX NeATeIbHOCTH; OCHOBEI

(uHaHCOBOMH
IPaMOTHOCTH; IPaBUJIa
pazpaboTku OuzHec-
IJIaHOB; MTOPSI0K
BBICTpaUBaHHs
IPEe3CHTAIMN; KPEIUTHBIE
0aHKOBCKHE IIPOTYKTHI

OK.04 S¢dexTunHO NICHXOJIOTHYECKHE OCHOBEI
B3aUMOJEHCTBOBATH U JEATETbHOCTH
paboTaTh B KOJUIEKTHBE M | KOJUIEKTHBA,

KOMaH/ie MICHXOJIOTHYECKHE
0COOEHHOCTH JTMYHOCTH;
OCHOBBI IIPOEKTHOH
IESTeNbHOCTH

OK.05 OcymecTBATL YCTHYIO B | 0COOEHHOCTH
TUCHMEHHYIO COIHAIEHOTO H
KOMMYHHUKAIMIO Ha KyJIbTYpHOTO KOHTEKCTa;
rOCYIapCTBEHHOM sI3bIKEe | MpaBuiIa oopMIICHHS
Poccuiickoit @enepauuu ¢ | JOKYMEHTOR H
y4eToOM 0cOOEHHOCTEH NOCTPOEHUS YCTHBIX
COITMATIBHOTO U coo0meHuit
KyJIBTYPHOTO KOHTEKCTa

OK.06 ITposBIATE rpaXKJaHCKO- | CYLIHOCTh IPajXKIaHCKO-

NaTPHOTHYECKYHO

IIaTPHOTHYECKOH
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MO3HLHIO, MIO3ULHH,
JEMOHCTPUPOBATh 0011eYeI0BEYeCKUX
OCO3HAHHOE IOBE/IEHUE HA | LIEHHOCTEHl; 3HAYMMOCTh
OCHOBE TPaJHI[HOHHBIX poeCcCHOHAIBHOM
POCCHHCKHX AyXOBHO- JEATENFHOCTH 110
HPaBCTBEHHBIX LIEHHOCTEH, | ClIeNHaIbHOCTH;

B TOM YHCJIE C YIETOM CTaHapTHI
rapMOHH3ALUH AHTHKOPPYIIIIHOHHOTO
MEKHAIlMOHATBHEIX U NIOBE/IEHHS ¥ TIOCTIECTBHS
MEKPETUIMO3HBIX €ro HapyIIEeHUs
OTHOIIEHUH, IPUMEHATH
CTaHIApTEI

. AHTHKOPPYILIHOHHOI'O
TIOBE/IEHUSI

OK.07 ConeficTBoBaTh IpaBMIIa KOJIOTHYECKOH
COXPaHEHHUIO Be3omacHoCTH MpH
OKpY KaIOLIeH Cpenbl, BEJICHUHU
pecypcocOepeKeHuro, npodeccroHaNbHOM
NPUMEHSTh 3HaHUS 00 JedaTeNbHOCTH; OCHOBHBIE
HU3MEHEHHH KITMMaTa, pecypceel,

IPUHIMAIEI OEPEIINBOIO | 33/IeHICTBOBAHHBIE B

IIPOHM3BOJCTBA, npodeccHOHATEHON

3¢ heKTHBHO NeHCTBOBATh | NEATEIBHOCTH; IIyTH

B Upe3BbIYAITHBIX obecneueHus

CHTYyaLHUsX pecypcocOepexeHuns;
NPUHIUIL] OepesKITHBOTO
IIPOM3BOJICTBA; OCHOBHBIE
HaIpaBJIeHUs H3MEHEHUS

‘ KITMMATHYECKUX YCIOBHH

peruoHa

OK.08 Hcnonw3oBaTh cpelcTBa ponb puznYecKoi
¢bu3HuecKoit KynbTyphl KyJIBTYpHI B
JUIS COXPaHEHUS U 00IIEeKyIbTYPHOM,
YKPEIJICHUS 3J0POBbS B npo()eCCHOHANBHOM H
npouecce COLIMATBHOM Pa3BUTHH
npodeccHoHaNbHON YeJI0BeKa; OCHOBBI
NesTeIEHOCTH U 370pOBOT0 00pa3a >KU3HH;
NoAIePKAHUA YCIIOBUS
HeoOXO0IMMOr0 YPOBHS npodeccuoHaNbHOR
(buznyeckon NEeSTeTbHOCTU U 30HBI
HOATOTOBIEHHOCTH pucka QHU3UIECKOro

30POBBA [UIS
CIIENUATBHOCTH; CPENCTRA
npoduIaKTHKH

' nepeHanpsKeHUs

OK.09 [Tonwp3oBaThCs NpaBuJia MOCTPOEHHUS
npogecCuoHaIBHOM [IPOCTHIX U CIOXKHBIX

JOKyMeHTaluel Ha
rocyJ1apCTBEHHOM H
HHOCTPAHHOM SI3bIKax

MpeaJIOKEeHUH Ha
npo¢ecCHOHAIBHEBIE TEMBIL;
OCHOBHEIE
o01meynoTpeOHTENbHEIE
ry1aroJisl (OBITOBAS M
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npodeccuoHabHas
JIEKCHKA); JIEKCHIECKUH
MHHHUMYM, OTHOCSIIMHCH K
OIMCAHUIO NIPEIMETOB,
CPENICTB U MPOIECCOB
poeCCHOHATBHOI
NeATeNbHOCTH;
0COOEHHOCTH
NPOU3HOLIECHUS; IIPaBHIIa
YTEHHS TEKCTOB
npodecCHOHANBHON
HaNpaBJIeHHOCTH

1K 2.1

— IIPOEKTHPOBATH
MOJYJIH,
COOTBETCTBYIOIIHE
busHec-3amayam;

— CO3]1aBaTh
apXUTEKTYpHEIE
JarpaMMBbl 1
JIOKYMEHTALIHUIO;

— OIpENesTh CTPYKTYPY
U UHTepQelicel Moaynel;
— aHAJM3HPOBATh
TpeOOBaHUS K MOIYJIIO U
OTIpeNIeNsITh ero
(YHKUMOHAIBHOCTE;

— IPOEKTUPOBATH
ApPXUTEKTYPY MOIYJIA,
BKJIIOYAst BEIOOP
MOIXOIAIINX ITaTTEPHOB
MPOEKTHPOBAHUS U
CTPYKTYPBI JaHHBIX;

— co37aBaTh AHarpaMMEL
KJIacCOB,
NOCJIEOBATENBHOCTEN U
MPOYHX JUArpaMM IS
BU3yalIU3aIUH
IIPOEKTUPYEMOTO MOMYJISI;
— BBIOMpATh NOAXOAALIME
A3BIKH
MIPOrpaMMHUPOBAHHUS 1
TEXHOJOTHH TS
peaTu3auy MOy,

— IPOEKTHPOBAThH
uHTepdeiics
IPOrPaMMHOTO
obecnieyeHus I
B3aUMOJCHCTBHA C
JPYTHMH MOJIYJISIMH 1
CHCTEMaMH;

— YYHUTHIBaTh TpeOOBaHHUs
K MacmTabHpyeMOCTH,

— OCHOBHBIE NIPHHIIHITBI
MIPOEKTHPOBAHHUS MOIYIICH
IIPOrpaMMHOTO
obecneueHud;

— A3BIKH
IIPOrpaMMHUPOBaHHS U
TEXHOJIOTHH IS
peau3anuy Moayei;

— TaTTepHBI
NIPOEKTHPOBAHUS U
CTPYKTYPBI JAHHBIX ISt
cozpanus 3G heKTHBHBIX U
MacITabupyeMBIX

MOy JIEH;

— METO/Bl aHaIH3a
TpeboBaHMit U criocoboB
OTIpEIEIEHHUS

G YHKIIMOHATBHOCTH
MOy TIS;

— MPUHIMIIEI CO3JaHUS
uHTEpdEcoB st
B3aUMOJICHCTBHS C
IPYTHMH MOJYJISAMH U
CHCTEMaMH;

— NPUHIUIEI
obecrnieueHus
Oe3omacHoCTH,
IIPOM3BOAUTENBHOCTH H
MaciITabupyeMOCTH NIpH
IIPOEKTUPOBAHUH
MOJYIIEH;

METOJE! aHAIN3a U
ONITUMM3ALIHH
NIPOEKTHPYEMBIX MOIyJIei
IUIA TIOBBIIEHUS UX

3¢ (EeKTUBHOCTH U
KayecTsa.

— IIPOEKTHPOBaHHUS
moxynei [10 ¢ yyetom
TpebOoBaHMi 3aKa3unKa;

— CO3JlaHHus
apXMTEKTYPHBIX JHarpaMMm
U crenu(puKanuii
MOIyJIeH;

OIIpeJieIeHus
uHTepdelcoB U
B3aUMOJICHCTBHS MOJIyJIeH
B CHCTEME.
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IIPOU3BOAUTENEHOCTH H
Oe3omacHoOCTH IIpH
IIPOEKTUPOBAHUH MOJIYJISI;
IIPOBOJIHUTH AHAH3 H
ONITHMHU3AIHIO
IIPOEKTHPYEMOT0 MOLYJIS
IS TIOBBIIICHHS €10

3¢ hEeKTHBHOCTH U

KauecTBa

K 2.2 — pa3pabaTbIBaTh MOIYJIH | — S3BIK — CO3J1aHHs MOIYNei
IIPOTPaMMHOIQ IIPOrpaMMHPOBaHUS, IIPOrpaMMHOT0
obecrieyeHus ¢ OCHOBHBIE KOHCTPYKIIMH, | obecrneyeHus Ha
HCIIOJIb30BaHHUEM CHUHTaKCHC;

Pa3IMYHBIX S3BLIKOB
IIPOrpaMMHUPOBAHUS U
TEXHOIOTHI;

— IPUMEHATH NAaTTEPHEI
NPOEKTHPOBAHHS H
CTPYKTYPBI JaHHBIX JUIs
co3nanus 3 (GeKTUBHBIX U
MaclITabHpyeMBIX
MOIYJIEH;

— aHaJIM3UPOBATh
TpeOOBaHUA U ONIpeNeNsTh
(YHKLIHOHATEHOCTD
MOy,

— co31aBaTh HHTEpdEHCH
11 B3aUMOIEHCTBHS C
IPYTHUMH MOIYISMH H
CHCTEMaMH;

— obecne4yuBarp
0e301IIacHOCTE,
IPOU3BOUTENHHOCTE 1
MaciTabupyeMocTs Ipu
pa3paboTke Moynei;

— ONTHUMH3UPOBATH
IIPOEKTUPYEMBIE MOIYJIH
IUTSI TIOBBIIIEHUS UX

3¢ GEKTHBHOCTH H
KauecTBa;

— paboTath ¢ cuCTeMOH
KOHTPOII BEPCHI;

— yay4dnaTh
IIPOU3BOIUTENBHOCTE
MOJIYJIEH, BLISABIISAS U
yCTpaHsisl y3KHe MecTa;

— IIPOBOJMTH aHAIH3 U
MOHHTOPHHT
NPOU3BOIUTEIBEHOCTH
TIPHJIOYKEHNH;

NPUMEHSTH UHCTPYMEHTBI
1us pehakToOpHUHra u

— NaTTepHBI
IPOEKTHPOBAHHS,

— CTPYKTYpBI IaHHBIX;

— TPHUHUUIEI CO3MaHH
UHTepdeHCcoB ns
B3aUMOJICHCTBHS C
IOPYTHMH MOJIYJISIMH H
CHCTEMaMH, TAKHUX KaK
REST API, SOAP;

— paboty ¢
UHCTPYMEHTATBHBIM
POrpaMMHBEIM
obecrieyeHHeM;

— METO/BI ONITHMH3ALNH
KOJZla ¥ &JITOPHTMOB;

— sddexTuBHbIE
AITOPUTMBI H CTPYKTYPEI
JNAaHHBIX JUIS [IOBBILIEHHMS
IIPOHU3BOAHUTENBHOCTH;

— MHOTOIIOTOYHOCTE B
IIPOrPaMMHBIX MOJTYJISX;
— METOJbI OIITHMH3ALIHH
CETEBBIX IPOTOKOJIOB IS
yCKopeHus oOMeHa
JAHHEIMH;

— KJ3IIHPOBAaHHE JAHHBIX;
— yIpaBlIeHHEe MaMATBIO;
TEXHHKH MOBBIIEHHS
IPOH3BOUTEIEHOCTH
IIPOrpaMMHOTO
obecneueHus

Pa3IMYHBIX A3BIKAX
IPOTrPaMMHPOBAHHUS;

— OTJIaIKH U
TECTUPOBaHUS
pa3paboTaHHBIX MOYJIEH;
— TpUMEHEHHs
CTPYKTYPHOTO H
00BEKTHO-
OpUEHTHPOBAHHOIO
IpOrpaMMHPOBAHMUSI;

— ONTHMH3ALHH KOJa U
AITOPUTMOB
IIPOrpaMMHBIX MOJYJIeit
JU1S YBEJIHYEHHUsI
NIPOU3BOJUTENEHOCTH;
MOHHUTOpHHTa M aHajlu3a
NIPOU3BOUTENLHOCTH
TIPHJIOKEHUH.
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ONITUMH3AIHH
IIPOrpaMMHOT0 KOJa.

[IK2.3 |- HHTErpHpOBaTh MOAYIH | — OOGIIME MPUHIIHIEI — HHTEerpanuu
1 KOMIIOHEHTBI, (YHKIHOHHPOBAHUS IIPOrPaMMHBIX MOJYJIEH H
obecneunBas ux annaparHbIX, KOMIIOHEHTOB B €JHHOE
B3aUMOJIEHCTBHE; IIPOrpaMMHBIX H IIPOrpaMMHOE PEIIeHHE;
— paborars ¢ APl u [IporpaMMHO-anmnapaTHeix | — pabotel ¢ API u Be6-
yCTaHaBIHBATh CpencTs CepBHCaMH I

‘ COEIUHEHHUS MEXTy aZIMHUHHCTPHPYEMOIA B3aUMOIEHCTBHSI MEXKIY
KOMITOHEHTaMH; HH()OpPMaLIHOHHO- MOIY/ISAMH;
— OTCIEKHBATh U KOMMYHHKaIIHOHHOH — paboTsl ¢
YCTPaHITh KOHQIUKTEI H | CHCTEMEI, HHTErPAlMOHHBIMH
OLIMOKH MHTErpaliu; — MEXIyHapOoIHBIE athopMaMu H
— aHATU3UPOBATH U CTaH1apThI JIOKAJIBHEIX HHCTPYMEHTaMH;
ONPENeNATh 3aBUCHMOCTH | BBIYMCIHTENBHBIX CETeH; | obecrnedeHus
MEXIY MOIYJISIMH K — METOJIBI M OJXOEI K COBMECTUMOCTH U
KOMIIOHEHTaMH, UHTErpally MOIYJIeH H CTaOHIIBHOCTH CHCTEMBI
paboTaTk ¢ pa3IHYHEIMH KOMITOHEHTOB;
(hopMaramMu JaHHBIX H — IPHHLHIEI
IIPOTOKOJIAMH TIepeayH BEPCHOHUPOBaHUS U
JAHHBIX yIIpaBICHUS H3MEHEHHIMH
[P HHTETPAIlHH;
[IPUHIUIEL  $e301MacHOCTH
IpPH UHTETpALH MOAYJIei
‘ ¥ KOMIIOHEHTOB _

[IK 2.4 — aHaJIM3UpPOBATH — IPUHLUIIE] H METOIBI — OTJIaIKH IPOrpaMMHOTO
TpeOOBaHUS K TECTHUPOBAHUS obecreyeHus Ha ypOBHE
IPOrpaMMHOMY IIPOrpaMMHOTO IIPOrPaMMHBIX MOJIYJIEH;
obecneyeHHIO U obecrieyeHus; — TECTUPOBAHHS
COCTaBJIATE IJIAHBI — OCHOBBI IIPOrpPaMMHOI0
TECTHPOBAHUS, IIPOrpaMMHPOBaHHS H obecreyeHus;

— co3[aBaTh TECTOBEIE apXUTEKTYpPBI — (opmupoBaHus
CLIEHApUHU U TeCT-KeHChl IIPOrpaMMHOTO TECTOBBIX CLIEHAPUEB;
11 IPOBEPKH obecrieveHust; — TOATOTOBKH TECTOBBIX

(QyHKIHOHANBHOCTH U
COOTBETCTBHUS
TpeOOBaHHUsAM;

— BBIIOJIHATH
TECTHPOBaHUE
IPOrpaMMHOTO
obecrnieyeHus BpyUHYIO H
aBTOMAaTH3UPOBATH
IpOLECC TECTHPOBAHHS;
— aHaJM3MpPOBaTh
pe3yNbTaThl TECTHPOBAHMS
H IOKYMEHTHPOBATH
HaleHHEIE OIIHOKH;

— paspabaTbIBaTh
CTpPAaTEeTruu OTIAOKH H
HCIIPABJIATEL OIHOKY B
IIpOrpaMMHOM
obecreyeHuu;

— OCHOBBHI 0a3 TaHHEIX H
SQL-3anpocos;

— HHCTPYMEHTHI [UIs
aBTOMATH3aLUU
TECTHPOBAHMUS,

— OCHOBEI pa3paboTKu U
OTJIaJK{ POTPAMMHOTO
obecneyeHus Ha pa3HbIX
A3BIKax
pOrpaMMHPOBaHUS;

— noHsTHe aedekTa
IIPOrPaMMHOI0
obecneyeHu;

— KPHUTEpHH Ka4ecTBa
I10;

— BHIBI ¥ THIIBI
TectupoBanus [10;

— TEXHHKHU PyYHOTO

matdopm (ycraHoBka
OITEpallHOHHOH CHCTEMEIL,
JnononHuTensHoro [10 u
Ipyroro mo
HEOOXOIUMOCTH);

— OLIeHKH oOBeMa
tectupoBanus 10 ¢
LEJIBIO ONpPEETIEeHUS
HEOOXOMMBIX PecypcoB
JUIS €70 BBITOJIHEHHS,

— HAacTpolKHU TECTOROH
Cpelpl M anmapaTHEIX
CPEICTB IJIs BEIIOJTHEHHUS
tectupoBanus [10 B
COOTBETCTBHH C 3aJaHHEM
Ha TeCTHpPOBaHUE B
npeznenaax cBoei
KOMIIETEHIINH;
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— BBIMOJHATE MOJY/IBEHEIE
TECTHI C UCIIOJIE30BAHUEM
HHCTPYMEHTOB
TECTHPOBAHHUS, B TOM
YJHCIIe
aBTOMAaTH3UPOBAHHOTO
TEeCTUPOBAHHUS;

— HCIIOJB30BATH CHCTEMBI
xouTposs aedexros I10;
COCTaBJIATH OTYET O

TECTHPOBAHHS;

— TEXHHKH
ABTOMATH3UPOBAHHOIO
TECTHPOBAHMUS;

— JKU3HEHHBIN LUK
negexra [10;

— MPUHIMIEI paboTHI B
cucTeMe KOHTPOJIS
nedeKToB;

OCHOBHEIC IMOHATHA 0]

— (opMHPOBaHUS U
IIPECTABIIEHUS
OTYETHOCTH O NOJATOTOBKE
K BBITIOJIHEHHIO 3a/laHuUs
Ha tectupoBanue [10 B
COOTBETCTBUH C

YCTaHOBJIICHHBIMH
periaMeHTaMu;
BBITIOJIHEHHMA TECTOBBIX

NpoHenyp Ha TECTOBBIX

BBIIIOJTHEHUH kagectse [10 JIAHHBIX
tectupoBanus I10
MK 2.5 — OIKCHIBATH — CTaHIapThl — CO3JIaHHs TeXHHUECKOH

(YHKUHMOHAIBHOCTD TEXHUYECKOH JOKYMEHTALMH JUIs
MOZYJIEH B JOKYMEHTAIHH, MOZYJIEH;
JOKYMEHTALHH; — TIPHHLMIIBI — JOKyMEHTHDPOBaHM
— CO3/1aBaTh JUarpaMMbl | JOKYMEHTHPOBAHHS xona, APl u untepdeiicos;

. JUTS HILTIOCTpaiy paboThl | IPOrpaMMHOTO paboThI co
MOJYJIENH; obecnieueHus; crnenuanusnposanusM 110
— TNPOTPaMMHPOBATE C UHCTPYMEHTEI Ui | M0 JOKYMEHTHPOBAHHIO
HCIIOJIE30BAHUEM CO3JaHMs  TEXHHYECKOH | MpOorpaMMHOIO Koja
KOMMEHTapHeB s JOKYMEHTaluH %1

JOKYMEHTHPOBAHHUS KOJIa;
— HCIOJB30BATh
crelHalbHBIE METKH/TETH
JUIS OTMETKH BaXKHBIX
yacTel KoJa B
JOKYMEHTAIUH;

— BECTHU XypHAI
H3MEHEeHHH U
(huKCHpOBaTH OOHOBIICHHS
IIPOrpaMMHBIX MOMYJIEH;
— pazOuBaTh MOAYJIH Ha
noruyeckue OJIOKH U
ONMCHIBATE KAX Bl 010K
OTIEJBH;

— BKJIIOYATH B
JIOKyMEHTALIHIO
0COOEHHOCTH MOMYJIEH,
TaKHe KaK OTpaHUYECHU,
YSI3BUMOCTH HIIH
ONTHMAaJIbHbIE HACTPOMIKH,
NIPOBOJIUTE PETYJIAPHOE
OOHOBIIEHHE
JOKYMEHTALUM IIpU
H3MEHEHHUH MOAYJIEH HIIH
I00aBICHHH HOBOTO
(yHKUIMOHAJIA.

KOMMEHTHPOBaHHSA KOJa
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2. CTPYKTYPA U COAEPKAHUE NPOPECCHOHAJIBHOI'O MOJYJIA

2.1. TpynoeMKocTb 0CBOEHHS MOAYJIS

Haumenonanue COCTABHBIX HacTeil MoayJid

O0beM B yacax

B 1.4. B popme npakT.

MOAr0OTOBKH
VYyeOHbIe 3aHATHS 470 330
Kypcogast paboTa (IpoexT) 20 0
CamocTosiTesnbHast paboTa - -
[IpakTHKa, B T.4.: 288 288
yaeOHas 144 144
NIPQU3BOJICTBEHHAS 144 144
ITpoMexyTouHas aTTeCTalus X
Bcero 846 618
2.2. CTpyKTypa npoeccHOHAILHOr0 MOXY IS
Kon OK, IIK
s v - g
2 < s =
3 Z gl &l | E
T = o \© =
= 2 = | SfE e
€5 1 8| & =| & =
HaumeHoBaHMs pa3/enos g @ = 3 Bl EE sl o
Bcero E 2 = £ 2 2 2| E
NpodecCHOHATBHOrO v o o o 21 8 )
, yac. s = o 3| E S =
MOy a g o T = = =
o = o s (o] ) =)
B F = 2 2| 5| @] &
m o > S 3 ; 2
- > a2l = g
= O > = 5)
: = o 2| © =%
m : - =
1 2 3 4 S 6 7181 9 10
OK.01 — Pasnen 1. PaspaGotka 138 20 138 138 -
OK.09, [IK MPOrpaMMHBIX MOZYJIEH
2.1,TIK2.2,
MK 2.5 £
OK.01 - Pasnen 2. OcyluecTBneHne 132 64 132 112 | 20 | x
OK.09, IIK MHTErpaL{y NPOrpaMMHBIX Lo
2.1,1IK 2.3, - | monyneh
[IK 2.5 i
OK.01 — Paznen 3. [Tonnepikka U 72 48 72 72 - | x
OK.09, TIK TECTUPOBAHHE i
24, TIK 2.5 nporpaMMHbIX MOAYyJIeH :
OK.01 - Paznen 4. Matematuueckoe 64 30 - 64 64 - | X
OK.09, TIK MOJe/IMpOBaHKe
2.2,1IK 2.3,
MK 2.4, TIK
2.5
OK.01 - Pazpnen 5. UucneHnusle 64 30 64 64 - | x
0OK.09, 1K METO/IbI
22, TIK 2.3,
[K 2.4, IIK
2.5 .
OK.01 - Pazpen 6. bezonacHocTb 88 68 20 | 20 - X
OK.09, TIK [POrpaMMHOro :
2.2, TIK 2.3, | obecneyeHus
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K 2.4, TIK
2.5
OK.01 — VYyeOHas npakTHka 144 144 144
OK.09,
K 2.1 -
MK 2.5
OK.01 - [pouszBoacTBEHHAs 144 144 144
OK.09, NpaKkTHKa
K 2.1-
MK 2.5
[TpomesxxyTouHas X
arTecTaLHs
Bcezo: 846 | 618 | 470 | 450 [ 20 | X [ 144 [ 144

2.3. Conep:xanne npogecCHOHAABHOI0 MOAYJIsI

HauMenoBaHHe
pa3esioB H TeM

Copneprxanne yueGHOro MaTepHasa, NPAKTHYECKHX H JJa0opaTopHbIX
3aHATHI, KYpCogoli npoexm (paboma)

Pazpen 1. Pazpaborka

nporpamMMHbIX MojayJieii (138 uacos)

MJOK.02.01 PazpaGoTka nporpaMMHBIX MOAYJIei

Tema 1.1.
Hcenoab3oBaHue
NPHHUHIIOB
00bEeKTHO-
OpHEHTHPOBAHHOIO
NporpaMMHpPOBAHUS
npu paspadoTke
MPOrpaMMHBIX

MOy JIei

Copepkanue

MoayneHas apXMTeKTypa  MNOCTPOEHHA
IMpeumyiecta. [IpuMepbl MpUAOKEHHH

npunokeHuit.  [IpUHLMMBL

ApXHTEKTypHble 11AGIOHbI, MNpHMEHAEMbIE NpPH pa3paboTKe NPOrpaMMHEIX
moayneit (MVC, MVVM, MVP)

WUHCTpyMeHTBI pa3paboTKK MPHIIOKEHHH ¢ MOyIbHOH apxuTeKTypor. CHcTeMbl
KOHTPOJI BEPCHI.

Pabora ¢ OubnuoTekamu (NpUMEHeHHWe CTAaHAAPTHBIX OMOIMOTEK, co3maHue
6ubnuortex). basoBele NPHHLUMMEL paboTel C MAacCHMBaMM, KOJJICKUHMAMH,
crpokamu. PaGoTa ¢ natoii u BpeMeHeM.

TlaTTepHbl NPOEKTHPOBAHMA: OTHOLIGHWA MEXIYy Kinaccamu M OObeKTaMH

(Hac/eOBaHWE,  peanM3auds,  AacCOLMaLMs,  KOMIO3MLMSA, — arperaws),
uHTepdeiichl, abCTpakTHbIE KIAcChl, TMOPOXKIAIOIIME TATTePHBI, MaTTEPHBI
TIOBE/IEHHs, CTPYKTYpHbIe MAaTTepHbl, MOBEJEHYECKHE MAaTTEPHbI, MATTEPHbI
00BLEKTOB,

CucTeMa BBOJA-BbIBOJA, CPeACTBA JOCTyma K (aiinam M nankam (annoBoi
CHCTEMBI, YTEHHs/3AIIMCH, CXKATUA TMOTOKOB M MEXaHH3MOB M30JIMPOBAHHOIO

XpaHeHHs.

Pabora co CTpPOKaMH, peryispHbIMH BBIPAXKEHUAMH,
KOZMpPOBaHHe/IeKOAMPOBAHHE TEKCTA.

ACHMHXpOHHas Mofenb nporpammupoBanus. Ilyn  mortokos.  IlaGion

ACHHXpPOHHOrO BBI30BAa METOMOB. CHHXPDHHS&LIHH BBIZBIBAKOLLEIO [MOTOKA.
l'lepe;xa‘{a H NpHEM CNELHAJIEHBIX JAHHBIX COCTOAHHA.

MapannensHoe nporpammupoBanue. Co3janue 3amauu. Mertonsl oxkuaaHuA
BLINOJIHEHUs 3afaud. Jlam6na-BelpaskeHus B KauvectBe 3amaud. CozpaHue
nponomwkenus 3anauu. Bosspar 3HauyeHui u3 3anaun. OT™MEHa 31844,

B ToM unc/Ie NPAKTHYIECKAX M J1Aa00PATOPHBIX 3aHATH I

1. PaspaGoTka nporpaMMHbIX MOy el ais paGoTel ¢ MaccuBamu. PaGota uepes
CHCTEMY KOHTPOJISl BEPCHH.

2. Paspa6oTka nmporpaMMHbIX MOAyneil mis paGoTel ¢ konnekuusmu. Paborta

yepes CHCTEMY KOHTPOJIsi BEPCHH.
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3. PaspaGoTtka nporpaMMHBIX MoayJei 1ns paboTsl ¢ AaToii u BpemeHeM. Pabota
yepes CUCTEMY KOHTPOJIS BEPCHIA.

4. Pa3zpaboTka TmpOrpaMMHBIX MOAYJEeH C HCMOJNB30BAHHEM MATTEPHOB
npoekTHpoBaHus. Pabora yepe3 cUCTEMY KOHTPOJIS BEPCHIA.

5. Haewraums no ¢aiinoeoii cucreme. UrteHuwe u 3amucek aiinos. Pabora ¢
notokaMu. PaboTa ¢ H30IMpOBaHHEIM XPaHWIMLIEM.

6. Pabora ¢ GConpmmu obbeMaMu TekcTa. KoaupoBaHHe M [eKOAHPOBAHHE
ctpok. IlocTpoeHue perynspHbIX BeIpakeHUMi. UreHuwe W 3anuch (aiios B
Pa3HbIX KOJHWPOBKax.

7. OpraHu3auus aCHHXPOHHOIO BHI30Ba METOJIOB

8. Co3naHue MpOrpaMMHOrO MOZYNs, KOTOpPbIH OyJeT BbLINOJHATH METOAbI B
pamMKax napaienbHbIX 3a1a4

B ToM uHciie caMocTosATeIbHAS paboTa 00yUaromHXCH
Heobxodumocme u memamuxa onpedensiomcs. 00pa3oeamenvroll op2anusayuet

Tema 1.2. KnoueBble
AJTOPHTMBI H
CTPYKTYPbl JAHHBIX
JUIS1 BBINOJTHEH M
3a/1a4 NpPOrpaMMHBIX
Moay.aeii

Conmep:xanue

ANTOpPUTMBI W CTPYKTYpBI AaHHBIX. OLEHKa CIOXKHOCTH aaroputMoB. IlonsTure
acUMNTOTHYECKOM oueHkd. bBonbumne O-HoTauuMu. BpeMeHHas ClIOKHOCTB
anroputma. [IpOCTPaHCTBEHHAs CJIOXNKHOCTb aIrOpPUTMAa. AHAIM3  XYILIEro,
JY4LIEero M CPeJHEro Ciy4aes.

OCHOBHBIE CTPYKTYpbl AaHHBIX (MacCHB, CBA3HBIH CIIMCOK, CTEK, O4Yepenb;
Onepauyy BCTABKH, MOMCKA W YIAJIeHUs; NPeJICTaBIeHHE aHHbIX B MAMATH).

ANTOpPUTMBI  COPTHPOBKM W  noucka. OCHOBBI  PEKypCHH: TPHMEPEI,
NPEUMYLLIECTBA U HEIOCTATKH.

Xem-tabnuua v xew-pyHkuus. Konnusuu u paspewieHve Kojnmusuid. Mertozsl
XELIMPOBAHUS M CKATHA JaHHBIX. OOQQEKTHBHOCTb M NPHMEHEHHE Xell-

CTPYKTYP.

Ilepesbs u rpadel. ITpencrapnenne rpagor u nepeBbeB. [louck B riyOHHY M
IUMPHHY. MHUHHUMYM 3aTpaTHbIH myTh (ayiroput™ JledkeTpsr). JlepeBbs Moucka U
obxopa.

KanHsie aNropuTMBl M JHHAMHYECKOE IMMPOrpaMMHpPOBaHHC. OcHOBHEBIE HOEH
JWHaMHWYECKOro nporpaMMHpOBaHHA.

Anroput™el paGoThl ¢ TEKCTOBBIMH AaHHBIMH. Onepauuu Haz ctpokaMu. [Touck
TMOACTPOKH (HAWBHBIA anropuT™M Moucka, anroputm Khyra-Moppuca-Ilparra,
anroput™m Boiiepa-Mypa). IlpoGrnemsl Ha cTpokax (3amasa o0 pIOK3ake,
pelakLHOHHOE pacCTOSHUE). ANTOPHTMBI C MCHOJB30OBaHHEM XELIHPOBaHHs
(xem-¢pyHkuuu ans ctpok, anroput™m Pabuna-Kapna). CTpoku ¥ CTpyKTYpbl
JAHHBIX (OTEpaLHH ¢ IMHAMHYECKMMH CTPOKAMH, TPHAIIbHBIE JEPeBbs)

Kyuu u ouepeau. Ouepeau ¢ NPHOPUTETOM M KyuH. Kyya u ee mpuMeHeHHe.

B ToM uHC/Ie IPAKTHYECKHX H JA60PATOPHBIX 3aHATHI

9. OueHkKa CIOYKHOCTH aJITOPHTMOB

10. IIpuMeHeHHe peKYPCUBHBIX AJIFOPUTMOB

11. PaGoTa c anropyrMaMH COPTHPOBKH M MOHCKA

12. Co3panue xew-TabamL U UX UCTIOIBb30BaHHUE IS YCKOPEHHS MOMCKa JaHHBIX

13. HaxosaeHue kparyaluiux nyTeil B rpadax ¢ MCMONb30BaHMEM alrOpHTMA
JeiKkcTpel

14. PeuieHve 3ajaud O PIOK3aKe C MCIIOJIb30BAHMEM METOJA JAHHAMHHYECKOIO
NporpaMMHUpPOBaHHS

15. Peanuzauus CTPOKOBBIX aJITOPUTMOB

16. Peanuzauus npHOpHTETHBIX ouepeneii A1 NiaHUPOBaHHA 3a0a4

B ToM yHciie caMocTosITeIbHAsA padoTa o0yyaromuxcs
Heobxodumocmp u memamuxa onpedensiomcs 00pazo6amensHol op2anuzayuet

Tema 1.3.
IIpoexTHpOBaHHE

Copep:xanue

OCHOBHBIE NPUHLIMIIBI POEKTHPOBAHHSA MOMIYJIeH MporpaMMHoOro obecneyeHus.
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MopayJieit

Metoae! ananusza TpeGoBaHMit M CrOCOGOB ompeaeneHHs (YHKLMOHAILHOCTH
Monynd. Meroasl aHanu3a M ONTHMHM3allMH [POEKTHPYEMBIX MOAYJeH i
noBbllieHHs MX 3(QQeKTUBHOCTH M KaudecTBa. JIEKOMMO3MILMS 3aJaud Ha
noazanauu. Cosnanue cneurdukauiii Moays.

[TpuHLMIEL ofecneueHus Oe3onacHocTH,
MacLITabHpyeMOCTH NPH NPOEKTHPOBAHHHM MOYJIeH

MPOXU3BOAUTEIBHOCTH H

[IpuHuunel mpoekTHpoBaHHA KiaccoB. [IpoeKTHpOBaHHE KIACCOB € YUYETOM
MHKancy auud. Mcnonb3oBaHue Hac/leIOBaHHA: CO3MaHHMEe HEpapXHil KJaccoB.
[Tonumopdusm: neperpyska MeTooB 1 uHTEpdeHcoB.

[lpuMeHeHre auarpaMMm  KJaccoB TpH TPOEKTHPOBAHMH TpebOBaHMH K
BHYTPEHHEH CTPYKTYpe NpOrpaMMHOr0 MOIYJIS.

[lpumeHeHne [aMarpaMM KOMIMOHEHTOB AN BH3YalM3allAH OpPraHW3alMH
KOMIOHEHTOB NPOEKTHPYEMOro MOYJIS

B ToM uMc/Ie NPAKTHYECKHX H J1a00pATOPHBIX 3aHATHI

17. Ananus TpeGoBaHHUii K MODYIIO U ONpefiesieHHe ero QyHKLHOHATBHOCTH

18. Coznaunue cneuHpyKaLiK NPOrpaMMHOrO MOJTYJIs

19. IlpoexktHpoBanue TpeOoBaHHH K BHYTpPEHHEH CTPYKTYpe MpOrpaMMHOrO
MOAyss  CpeacTBaMM  auarpaMM  kiaccoB.  [IpumeHeHMe — maTTepHOB
MPOEKTHPOBAHHUS

20. Tlpoekrupopanue TpeGOBaHMII K OpraHM3alldd KOMIIOHEHTOB MOZYJs
CpeJCTBAMHU JHArPaMMbl KOMIIOHEHTOB

21.  IlpoextHpoBaTb  HHTepdeiHCEl MpPOrpaMMHOrO  oObecrieyeHHs /s
B3aUMOJEHCTBHUS ¢ APYTHMH MOOYISMH H CUCTEMAMH

22. AHanu3 ¥ ONTHMHU3aUMi [MPOEKTHPYEMOrO MOAYJIS I TOBBILIEHHS €ro
3¢ eKTHBHOCTH M KayecTpa

B Tom uncie camocrosiTe1bHas paboTa oGydaromuxcs
Heobxedumocme u memamuxa onpedensiomcs 06pazo8amenbHoil opzanusayuei

Tema 1.4. Coznauue
NMpOrpaMMHBIX
Moay.Jieii asi
B3aHUMOJeliCTBHA ¢
MoJIb30BaTeJeM

Copep:xanne

Buael nonb3opatensckoro uHTepdelica (KOMaHIHAas CTPOKa, rpadu4ecKuid,
peueBoii). OCHOBHbIE O3Tanbl W NPHHLUMNBL pa3paboTKH  rpaduueckoro
N10JIb30BATENECKOT0 HHTEPdekica.

TexHonorun M MHCTPYMEHTHl pa3palOTKHU rpadUueckoro MoIb30BaTENbCKOrO
uHTepdeiica.

KommnonenTs! rpaduyeckoro nonp3oBarenbckoro nurepdeica. THIBI 37IEMEHTOR
ynpasnenus. KomnoHoBka snemeHToB ynpaBneHus. Cobeitusa. OGpaGorumku
COOLITUH.

Pabora ¢ okHamu. OcHoBHble MeToasl paboTel ¢ okHamu. CoO3aHHE OKHa:
¢Gynkumu M knaccel. OTKpBITHE M 3aKpbITHE OKOH. B3auMopneicreue ¢ okHamu
(vanpumep, nepenada jaHHeix). [Ipumepsl Banupauuu (mposepka Qopmara
BBoJa). Coolbwenuas o0 owuOkax M YBEJAOMJIEHHA  MOJb30BATENs.
KMcnone3oBaHue peryaspHbIX BhIpOKEHHH U1 BAJTMIALIUH.

MHOronoTo4HOCTE M acWHXpoHHas paboTa okoH. MHoronorouxocts B GUI-
npuokeHusx. I[Ipobnembl  cHMHXpOHHM3aUMKM  MOTOKOB.  Mcrnonb3oeanue
ACHHXPOHHBIX BbI30BOB JUIS JOJITO BHINOJHUMBIX ONEpaLyid.

3nauenue ctuia B UX/UI auzaiine. OcHoBBI Teopuu LBeTa. PaGorta ¢ LUBETOM M
wpudramu. CTUIH3ALMA.

Pabota ¢ TekcToM, M3obpaxkeHusamu. [locTpoeHue rpadukoB M AMArpamm.
bubnuorekn 0 nocTpoeHus rpadukoB H auarpamm. PaGora ¢ MysibTHMeMa

B ToM unc/ie NpaKTHYECKHX H JJa00opaTOPHBIX 3aHATHI

23. IlpoeKTHpOBaHUe [JIABHOTO OKHA TPWIOKEHHUA C HECKOIBKMMH MaHeNsMH M
3JIEMEHTAaMH yNpaBJIeHHS.

24. Pa3paboTka MoayneH MHOTOOKOHHOT'O MPHJIOMKEHHS

25. PaspaboTka cTWIeH IUIs NMpPUIOKEHHS IS YIY4HLUEHHsA B3aUMOMAEHCTBHS C
MOoIB30BaTENEM




34

26. PazpaboTka Moayneii s npeAcTaBlIeHHs TeKCTOBOH HH(OpMallu

27. Pazpaborka Mozynei ans paboThl ¢ M306paskeHUAMH

28. PazpaboTka Moayneii uis mpeacTaBieHns WHGOPMaLMK B BHAE rpadukoB u
auarpaMm

29. PaspaboTtka moaynei anis paboThl ayJHO H BUAEO

30. Peanuszauus 3arpy3kd [JaHHbBIX M3 HHTepHeTa B (pOHOBOM peskume Oes
GJIOKUPOBKH OCHOBHOTO MOTOKA MPUJIOIKEHHS.

31. PazpaboTka ¢opMBl perucTpalMd € 3JIEMEHTaMH BBOAAa M TPOBEPKOH
KOPPEKTHOCTH BBEAECHHBIX JaHHBIX.

B ToM uHcle camocTosTebHAs paGoTa o6yHa0muXCs
Heobxodumocme u memamuxa onpedensiiomes 0bpazosamenvHoll op2aHuzayuet

Tema 1.5. Co3panue Conep:xanue

MoayJeH 1A
B3aHMOJEHCTBHA C
0a3aMH JaHHBIX

BzaumopeiictBue mnpunokeHuss c¢ 06a3oit gaHHbIX. TexHonoruu jJocryna K
JnaHHbIM. be3zonacHocTh npu pabote ¢ 6a3aMH JaHHBIX.

[Mouste u npeumymectea ORM. Konuenuueil 00bEKTHO-pEIsUHOHHOIO
orobpaxkeHus M Hcnonms3oBaHne ORM-6ubnuotek. Ilpumenenne ORM s
, paboTel ¢ 6a3aMH JaHHBIX.

Peanuzauus CRUD-onepauuii B npunoxenud. BeinonHeHue 3anpocoB k 6ase
JaHHBIX.

B ToM unc/ie NpakTHYeCKNX U J1a00paTOPHLIX 3aHATHI

32 Paspaborka nporpaMMHbIX MoayJied uist paboTel ¢ 6a3aMi JaHHBIX

33 Paspa6oTka nporpaMMHBIX MOyJei A1 paboTsl ¢ 3anpocami k 6a3e JaHHBIX

s B ToM uncle camocTosATeNIbHAs paGoTa 06y4alomuxcs
Heobxodumocme u memamuxa onpedensiiomes 0bpazosamenvroil opeanuzayuets
Tema 1.6 Coaep:xanue
Ipunnuns
T OcHoBHbIE TIOHATHA: 6e3omacHoOCTh nporpaMMHoro  obecneueHus,
2 MPOM3BOUTENBHOCTE MOAYJIEH, MacluTabUpyeMOCTh apXHMTEKTypbl. MeToasl
NPOH3BOAHTEIbHOCT
et obecrnieueHus OezomacHOCTH. aKTOpPHI, BIMAIOLIME HAa NMPOM3BOAUTENBHOCTD.
TexXHUKH MOBBILIEHH TMPOWU3BOAMTENBHOCTH MNPOrpaMMHOro  obecneyeHus
MacmrTadupyemMocTH ) ;
P A— MacitabupyeMoCTh: TOPU3OHTAIBHAS W BEPTHKaIbHad MaclUTabMpyeMOCTb;
PULRRY NPUHLMIBL  MPOEKTHPOBaHMA  JUld  MacluTaOUpPYeMOCTH;  HCIOJb30BaHHE
MoxyJiei
L}

o0nauHbIX TEeXHOJOrHH s MacwrTabupoBaHus. MeTpuku Ge3onacHOCTH
(HampuMep, KOMHUYECTBO Yya3BUMocTeit). HHCTpYMEHTHI 118 MOHMTOpHMHra
npou3BoAnTeIbHOCTH. [101X0/1bl K HArpy304HOMY TECTHPOBAHHIO.

[TonsTe onTuMHu3auMu koaa. OCHOBHbIE LEIH ONTHMH3ALMH: MOBBILIEHHE
CKOPOCTH  BBIMOJIHEHHH, CHW)KEHHE TNOTpeONeHHs MNaMATH, YyJIy4lleHHe
YWTAEMOCTH M TOAJCPXKKH Koja. Meroael  yly4lUEHHs  airOpMTMOB.
[Mpodunuporanne W OTnagka NPOM3BOAUTENbHOCTH. CrenuduuHble METOAbI
ONTUMHM3ALMK )15 PA3HBIX A3BIKOB NPOrpaMMHPOBAHHA.

B ToM uHc/ie NpAKTHYECKHX M Ia00paTOPHBIX 3aHATHI

34. Ontumuzauus MPOEKTHPYEMBIX  MOAYJEH [  NOBBbIEHHA  HX
3¢ eKTHBHOCTH U KayecTBa

35. Peluenue 3ana4y Ha ONTHMH3aLMIO aNTOPUTMOB

36. AHanW3 M MOHMTOPHMHI NPOH3BOJAMTENBHOCTH mpuioxkeHui. Obecneuenne
NPOM3BOAMTENIBHOCTA M MacluTabupyeMocTH Mpd  pa3paboTke MoayJei
MpOorpaMMHOro obecrie4eHus

37. VnyduleHWe TNPOM3BOAMTENBHOCTH MOJYJIEH TOCPEACTBOM BbISBICHUS M
; YCTpaHEeHHsl y3KHX MECT

38. OGecneuenne Oe3omacHOCTH NpH pa3paboTKe MOJIYJIeH NporpaMMHOrO
obecnevueHus

B Tom uHcie camocTosiTe/IbHAS pafoTa 00yualOLIHXCH
Heobxodumocme u memamuka onpedensiomces 06pazosamenbHoil opzanusayuei

Pazgen 2. OcyuiecTBjieHHe HHTErpalHu NPOrpaMMHBIX Moay.Jeii (132 uaca)
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MJK.02.02 OcymecTB/IeHHEe HHTErPAIHH NPOrPaMMHBIX MoaYJIeii

Tema 2.1.

OcHOBBI HHTErPALHH
HpPOrpaMMHBIX
Mopay.Jei

Copepxanne

Paspa6otka REST API. Knuenr-cepepHoe BzauMo/eHcTBHe. OCOOEHHOCTH
nepenauu uHpopmauun no HTTP nporokony. Ctpykrypa HTTP 3anpoca.
HTTP metomer: GET, POST, DELETE, PUT, PATCH. HTTP 3aronoBku.
Teso 3ampoca.

Mapiupytusauus 3anpocos. ['pynnuposka MapiupyToB. CTaTuueckue pecypehl.

Obpaborka 3anpocos nonp3osatens. Path, Query mapamerpsr. O6paboTka
comepKUMoro body: raw, objects, forms, multipart. Banuaauus 1aHHbIX.

dopMHpoBaHHE U OTNpaBKa OTBETOB: object, file. [TapamMeTpr! oTBeTOB: cTaTyC
KO/, TUI COIEPIKUMOro0, 3arojioBku, cookies. [lepeHanpaBneHus.
Cepuanusauus/necepyanusanis 00bEKTOB.

Cospanue u ynpaenesue GOHOBbIMH 3aJa4aMH.

Aytentudukauns v apropusauus. oAuth, JWT, forms. Ceccuu. Poneroe
pasrpaHMyeHHe A0CTYMNa K pecypecam.

Paspaborka WebSocket API. BzauMoneiicTBie Ki1HeHTa M cepBepa Mo
WebSocket nporokony. Hactpoiiku coegunenus. OTKpbITHE H 3aKpbITHE
coearHeHus. [lepenaya coobLeHHs ceprepy.

PaspaboTka MukpocepBHUcoB. MHUKpocepBHCHAs H MOHOJIMTHAs apXUTEKTypa.

Cunxponnoe (REST, gRPC) u acunxponHoe (6pokepsl coobLieHHif)
B3aMMOJICHCTBHE MY MHKPOCEPBHCAMH.

B ToM uHC/Ie IPAKTHYECKHX H JJa00PaTOPHBIX 3aHATHIT

1. Co3naHHe KIMEHTCKOrO NPUIIOKEHHs Ui paboThl ¢ myonuyHbiM API

2. Cospanne REST API npunoskeHus ¢ peanusauueii: 1o06apneHus, yaaneHus,
U3MEeHEHUs U CO3IaHus JaHHBIX (0T 3 - 4 cylHocTei)

3. Pacwmupenue pynkuuonana REST API npunoxenus: pabota ¢ ynaleHHbIM
UCTOUHHKOM JIaHHBIX '

4., Pacwmpenue ¢pynkuponana REST API npunoxenus: pabora co
CTATHUYECKMMH H300paXKeHHAMH (pecypcaMH) - 3arpy3ka, nepeaava, yJaajleHue.

5. Pacuumpenue dpynkuronana REST API npunoxenus: obpabotka path u
query rnapaMeTpoB

6. Paclunpenue dpynkunonana REST API npunoskenus: o6paborka ommbok,
nepenaya coobienuit 06 owmbke MONB30BATENIO

7. Pacupenue pynkuronana REST API npunoxxeHus: Batuaanus
MOJY4YE€HHBIX JaHHBIX

8. Paciummpenue ¢pynkumuonana REST API npunoskenus: no6asneHne GOHOBBIX
3a1a4

9. Pacumpenue ¢ynkuuonana REST API npunoxenus: nobasnenue
ayTeHTU(UKALIUM U aBTOPU3ALIMH, CO3IaHUE PONEBOH CHCTEMBI

10. Co3naHHe KIHEHTCKOIrO NPHIOMKeHUs 115 paboThl ¢ myOauuHBIM
WebSocket.

11. Co3nanue cepBepHOro NMpUIoKeHUs uta paboTel no websocket mpoTokony.

12. Co3paHHe MHKPOCEPBUCHOTO MpHIIOKeHUs ¢ B3aumozeiicteueM no REST

13. Co3smaHHe MHKPOCEPBUCHOTO MPHIIOKEHHS ¢ B3auMmozelcTerem no gRPC

14. Co3naHre MUKpPOCEPBMCHOTO NPHIIOXKEHHS ¢ B3aUMOEHCTBHEM Uepe3
Opokepa npunokeHuii (consumer, producer)

B Tom uncie camocTosiTe/ibHAsE paboTa 00yyarmHXCs
Heobxodumocms u memamuka onpedensiomea obpasogamensHou opeanuzayuet

Tema 2.2. Ynpasienune
H MOHMTOPHHT
HHTErPHPOBAHHOM
CHCTEMBI

Copepkanne

Hacrpoiika xoHdurypauum 1 cOOpKH MPHIIOKEHH.

Jlorupoanue coObiTHi. KoHdHrypauus JorupoBaHus. Y poBHH JIOTHPOBaHHSI,
JlorupoBaHHe B (haiifibl pa3nmMyHOro hopmar.

MOHUTOPUHT NPHICKEHUS: Harpy3ka, OIIUOKH, cOOp cTaTHCTHKK. BHepeHue
cOoplIHMKa METPHK.
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UHnctpymenTs! koHTeliHepuzauuu. Konrteiinepuzauus npunoxenus. Cpeacrea
JAOCTaBKM M CPE/ICTBA Pa3BEPThIBAHHSA PELIEHHS.

B ToM unc/e npakTHYECKHX H JIAG0PATOPHBIX 3AHATHIH

15. HacTpouTh KOHpUrypaLHio rest api npuioskeHus (MOpPT, XOCT, AAHHBIE TS
MOJAKJIIOUEHHS] K HCTOYHHKY JIaHHBIX, IPHBATHBIE KITKOUH).

16. BHepHTB JIOTHpOBaHHKE B rest api MpUIoKeHHe.

17.YnakoBka rest api NpUIOXKEHHUs B KOHTeHHEp M JOCTaBKa Ha Jpyroe
YCTPOHCTBO

B Tom uncne camocTosiTe/ibHAs pabora 00yuaHXCH
Heobxodumocme u memamura onpedenaromes 06pazoeamenvroil opzanusayuet

Tema 2.3. Conepranne
Beanuacabeny, ups [TpoTokons! ¢ ucnons3oBanueM Oe3onacHoro coequHenus: HTTPS, WSS
MR poT (WebSocket Secure).
ITpenotepawenue yrpos 6ezonacHoctu: SQL unbekuun, CSRF, XSS.
XelupoBaHHe CEHCUTUBHBIX JaHHBIX, NPHMEHEHHE arOPUTMOB XeLIMPOBAHUS
napoJiel ¢ CoNbHo.
AHanus yassuMmocTei. PeryndapHrlie aynutel 6esonacHocty. [Ipumenenue
JY4LIMX MPaKTHK 3aLMTEl HH)OPMAaLHH.
' B ToM 4HC/Ie NPAKTHYECKHX H J1a60PATOPHBIX 3aHATHIA
18. [lobasnenue SSL ceptudukara B npunoxkeHue
19. Hactpo¥ika koHbHrypaunu 6e30nacHOCTH MPHIOKEHHS
B Tom uncie camocTosTe/ibHas paboTa 00yyaromMxcs
Heobxodumocme u memamuxa onpedensiomcsa obpazosamensHol opzanuzayueti
Tema 2.4. Conepaanue
CIHAISHE o MacurabupoBaHie HHTErpHPOBAaHHBIX pelueHui. ['opuzoHTansHoe 1
::;:;;16]11;1121(’;?’ BEPTHKaJILHOE MacIuTabHpOBaHHe.
S OnTuMH3aUMK POM3BOANTENBHOCTH. KammpoBanue naHHbX.  OnTHMU3aLMA

3alpocoB K 0a3zaM NaHHBIX.

[TpodunupoBaHue Koaa. YMeHbIIEHHE BPEMEHH OTKIIHKA.

B ToM uHc/Ie MpaKTHYeCKHX H J1a60paToOpPHBIX 3aHATHI

20. Peanusauus K3IIHpOBaHUA JaHHBIX B rest api NpuiokKeHHe

21. OnTHMHM3aLUHMs TPOM3BOUTEILHOCTH rest api yepes npouIHpoBaHHe

B Tom uncisie camocTosTeIbHAsA paboTa o0y4yalomuxcs
Heobxodumocme u memamuxa onpedensiomcs 06pasogamelvHol opzanuzayuet

Kypcogoii npoexTt (paboTta) (20 uacor)

Pazpen 3. llognep:xka H TecTHpPOBAHHE NPOrpaMMHBIX MoayJeii (72 uaca)

MJK.02.03 ITonaep:Kka 0 TeCTHPOBAHHE NPOrPaMMHBIX MOAYJel

Tema 3.1.
KauectBO
NPOrpamMMHOro
odecneyeHHsn.

Copep:kanne

OnpeneneHde  KayecTBa MporpaMMHOro  Momysas. MeTpukd  KavecTsa
NpOrpaMMHBIX MOAyJeH (CTaTHYeCKHMe METPHKH: KOJHMYECTBO CTPOK KOJa,
LUMKIOMAaTHYeCcKad CIOXKHOCTh, KO((HLHEHT CBA3BHOCTH M CLEIUICHHOH:
JMHAMHYECKHEe METPHMKH: NMOKpBITHE KOJAa TECTAMH, 4acTOTa OTKAa3OB, BpeMs
oTKJMKa). [IpHHIMNBI NPOEKTHPOBaHHUS KaueCTBEHHBIX MOLYTIEH.

CranzgapTel ¥ MOJIENIM KauecTBa NporpaMMHbeIx MonyJied. [IpuMenenue moaenei
kauecTBa. WMHCTpYMEHTBI I OLEHKH KadecTBa. IlpakTuyeckue acneKTbl
MOBLILLUCHHUA Ka4YeCTBaA.

B Tom unciie npakTHYECKHX H J1a00PATOPHBIX 3aHATHI

1. AHanu3 M oOleHKa KayecTBa NPOrpaMMHOI0 MO,IIyJ'ISI C MCNOJb30BaHHEM
METPHUK KayecTRa NporpaMMHBIX MOAYJIEH

2. Ucnonp30BaHKUe CTATHYECKOTO aHakM3a Koa AJ1s BhIABJICHHUSA ﬂCd)CKTOB
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3. PaspaboTka ¥ npuMeHeHHe MpPOLECcOB ObeCIeYeHs Ka9eCTBa B JKH3HEHHOM
LIMKJIe Pa3paGOTKU NPOrpaMMHBIX MOy ekt

B Tom uncie camocrosiTebHan paGoTa o6yuaomuxces
Heobxooumocme u memamuxa onpedensiiomes ob6pazosamenvuoii opaanusayuel

Tema 3.2.
Oraagka
NPOrpaMMHOro
MOZLy.Ist

Coaep:kanue

[Tonsatue otnanku. INoHaTus ommbKy, nedekra, c6os, oTkaza. Tunsl omWHOOK.
Wuetpymentsr uist otnapku. Tlpouece nowarosoii omianky (YCTaHOBKA TOUeK
OCTaHORBA, LUAr 3a LaroM BHINOJIHEHHE KO/, MPOCMOTP COCTOAHHSA TEPEMEHHBIX,
BBIMOJIHEHHE OTAENBHEIX 4HacTei koma). Crpareruu moucka owmbox (MeTox
MOJIOBHHHOTO [IE/IEHHS, METOJ HCKIKOYEHHs, NMPOBEPKA TPAHHUYHBIX YCIOBHIL,
MOMCK TNAaTTEPHOB MOBTOPAIOLMXCA OWMO0K). JIOKyMEHTHpOBaHMe npolecca
OTNafIKH.

B ToM unese npakTHYECKHX M 1a60PATOPHDBIX 3aHATHI

4. PaspaboTka cTpaTerHH OT/IaJKM M HCTPaBICHHE OLIHOGOK B NporpaMMHOM
obecneyeHuu

5. Koz-peBbio M NapHOe mporpaMMUpOBaHHe

B Tom uncne camocrosiTenbHas paGoTa ofyuaomuxes
Heobxodumocme u memamuxa onpedensiomes obpazosamensHoii opeanusayue

Tema 3.3.
ObpaboTka
HCKJIIOYeHH i

Copeprxanne

I[Tonstne wmciwmnouenus. Tunbl  uckIOYeHMH. MexaHu3M o0paboTky
HekmoueHuid. Jlornka paGoThl ¢ HCKIIOYeHHsMH. MeTolbl OTNMAfKH Koma ¢
MCMOJIb30BAHHEM HCKIIIOUEHHI U JIOTHPOBAHHS.

B Tom ymcse npakTHYECKHX M 1a60PATOPHLIX 3aHATHI

6. OCHOBHBIE KOHCTPYKUHH JUlsl 06paboTKH HCKITIOUMTENbHBIX CHTYalUi

7. IlpakTHYECKO€E UCIIONB30BAHHE UCKIIIOUEHHI B pealbHOH 3anaye

8. ObpaboTka owmnbok K Mckmouerne B RESTful API

B Tom uncae camocTositeibHan pa6oTa o6yuaomuxes
Heobxooumocme u memamuxa onpedensiiomes. 06pazosamenvnoii op2anusayueu

Tema 3.4.
TecTupoBanne
NPOrpaMMHBIX
Moay.eit

Coaep:ranne

[lonsTe npolecca TeCTHPOBAHHA MPOrpaMMHOTO oGeCHeueHHs. DTarbl
mpoLecca TECTHPOBaHWA MPOrPaMMHOrO  ODECTEeUeHHs. TEXHMKH pYYHOro
TECTUPOBaHHs M aBTOMaTH3MPOBAHHOTO TECTUPOBAHHS

Mogzene pabotel ¢ aepexramu. IlpuHimnel paGoTel B CHCTeMe KOHTPOJS
IedeKToB.

Buner Tectupoanus (yHKUMOHAIBHOE TECTHPOBAHME, He(YHKLMOHAILHOE
TECTUPOBAHHE, CTATHYECKOE M IMHAMHYECKOE TECTHPOBAHHUE).

Tuner  TecTMpoBaHMs  (MOIYJIBHOE — TECTHPOBAaHME,  MHTErpALIAOHHOE
TECTHPOBAHHE, ~ CHCTEMHOE TECTHPOBaHHWE, MPHEMOYHOE TECTHPOBaHME,
Harpy3o4HOe TeCTUPOBAHHE, CTPECC-TECTHPOBAHHE)

Tectuposanue no Genomy swmky. Meroa MoKpeITHA oneparopoB. Meto[
MOKPBITHA YCIIOBUH.

Tectrposanue no Genomy siuuky. MeTon kKOMGMHATOPHOTO HOKPEBITHS YCJIOBHH.

Tecmposaﬂne O YHEPHOMY ALIHKY. MeToq KJ1aCCOB 3KBHBAJIEHTHOCTH.

Tectrposanue o yepHoMy situuky. MeTon rpaHHYHBIX 3HAYEHHMI,

MOJJ.yJ'IbHI:le TECTHI. TeCTPIpOBaHHe HHTErpaluH. MBTOILBI H HHCTPYMEHTbI 115
TECTHPOBAaHHA HHTETPUPOBAHHBIX pELHEHHﬁ.

B Tom uneae npakTHYECKHX H 1a00PATOPHBIX 3aHATHI

9. Ananus TpeGoBaHMii K MPOrpaMMHOMY OGECTIEUEHHIO W COCTABIEHHE MIAHOB
TecTHpoBaHus. McmonksoBanue cucTeM KOHTpons Ae(eKTOB MPOrpaMMHOrO
ofecneyeHus

10. TectupoBanue Metonamm Genoro swmka. MeTom NMOKpbITHS OMepaTopoB.
MeToa NOKpPhITHS YCIOBHIA.
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1. Tecrupoanue Merogamu Oemoro smmka. Mertosn KOMOHMHATOPHOr0O
NOKPBITHS YCJIOBHIA.

12. Tectuposanue Mo yepHOMy ALMKY. MeTOA KIacCOB SKBUBATEHTHOCTH.

13. TecThpoBanue no YepHOMY AWKMKY. MeTon rpaHHYHBIX 3HAYCHHI.

14. TectnpoBaHWe 1o 4YepHOMY AMKY. AHanu3 NMPHYHHHO-CIIEACTBEHHBIX
CBsI3EH.

15. Pa3paboTka MOy IbHBIX TECTOR.

16. PaspaGoTka MOMY/IbHBIX TECTOB ¢ NPOBEPKOH Pe3y/IbTATOB TECTHPOBAHUS C
YY€ETOM MOrpeIlHOCTH.

17. Pazpa6oTka MOAY/ILHBIX TECTOB IS OTHENLHO KOMIHJIMDYEMBIX MOJYJIEH.

18. PaspaboTka MO/LY/IbHEIX TECTOB /ISl MPOBEPKH KOJUIEKLHIA.

19. TectupoBanue wuHTerpauuu. Hanucanue W BBINONHEHME TECTOB IUIA
NPOBEPKH B3aHMOJCHCTBUSA MEXKTY MOAYISAMH

20. TectupoBanue RESTful API

21. TecTUpoBaHHE MPOM3BOAUTENLHOCTH

22. Pa3paboTka uepe3 TECTHPOBaHME.

B Tom uncie camocrosiTesbHasn paGora obyuarmuxcs
Heobxodumocme u memamuka onpedersiomes 06pazo06amenvroil opzanuzayuet

Tema 3.5.
Moanep:kka
INPOrpaMMHBIX
Moay.1ei

Coaep:xanune

PaboTbl, BBIMONHAEMble NpH MOAAEpKKE NPOrPAMMHOrO  OGECTIeUeHHs.
Wcnpasnenve nedexroB. PeBblompoBanme — Kopa. Pedakropunr  kopa.
OnTuMHU3aumus Koja.

Cranpaptel pa3paboTkn M oQOpMIEHHS [OKyMEHTaUMHM Ha NporpaMmHOE
obecrieyenue. TTPUHUMIBI TOKYMEHTHPOBAHMA TNPOIPAMMHONO ODECIIEUEHHS,
HMHCTpyMeHTBI 115t CO3MaHMA TeXHUYECKOH NOKYMEHTALMH | KOMMEHTHPOBaHMUA
KoJia

Buabl TectoBol noxymentauuu. TecToBas JOKYMEHTAaUMs IOANOTOBMTENBHOIO
aTana. TecToeast JOKYMEHTaLMs Ha 3Tane 3aBepLIeHHs PaGoT MO TECTHPOBAHHIO.
Tecroeeie ciyuau u cuenapun. Hammcanue TecTOBBIX cllydaes. Crpykrypa
TecToBOro cueHapHs. Otuer o medekrax

B ToM uncie npakTHYeCKnX H 1a60PATOPHBIX 3aHATHI

23. PaspaGoTka 10KyMEHTALHH Ha MPOrpaMMHOE 00ECTIeYeHHE B COOTBETCTBUMN
CO craHmapTaMd. Benenue jkypHana u3MeHeHME W uKcauus OGHOBJIEHHs
NpOorpaMMHBIX MoJyJieH.

24. PesbroMpoBaHue, pe)akTOPHHT M ONITHMM3ALUS KO/A.

25. Paspabotka [IporpaMMel M METORHKH MCIIBITAHMIAL.

26. Coznanue cneumdukanuii API

B Tom 4ucie camocTosiTersHas paGoTa o6yuaromuxcst
Heobxodumocme u memamuxa onpedensiomes 06pazosamensuoil opeaHuayuet

Paznen 4. MatemaTuueckoe monenuposanne (64 uaca)

MJK.02.04 MaTemaTnyeckoe MoaeTHpOBaHHe

Tema 4.1.
MartemaTHueckoe
MO/JIeJIHPOBAHNE KAK
METOd0JIOTHS
peLeHHs
NPAKTHYECKHX 3224

Coaepxanne

[Tonsarne momenu. Knaccudukauus mopeneii. I[loHsTve MaTeMaTHYecKoi
mMonend. Tunel  MaTematuueckux — mopeneil.  I[TpuHUMMBI MOCTPOEHHMA
MaTeMaTH4YeCKHX Mozene. OcHoBHbIE aTanbl MaTeMaTHYeCKoro
MOJIETTMPOBaHHS.

B Tom uncae npakTHYecKHX M 1a60pATOPHBIX 3aHATHI

1. IlocTpoenue npocTeHMX MaTeMaTHUECKMX MOJeei
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B ToM uncie caMocToATeIbHAs paGoTa 00y4alomuXcst
Heobxodumocms u memamuxa onpedensiomesi 06pazoeamensbHoll op2anuzayuet

Tema 4.2.
’ Coaep:xanne
JIuneiinoe K =
aHOHMYecKas  3ajaya  JIMHEWHOro  mporpamMupoBaHus.  OCHOBHbIE
NporpaMMHpPOBAHHE G &
onpenenenus.  ['paduyeckmii  mMeTom  pelleHHMs — 3agay  JIMHEHHOro
nporpaMMupoBaHus. CHMIUIEKCHbIH METON pelleHMs 3amad  JIMHEHHOro
‘ nporpaMMHpoBaHMs. TpaHCrmopTHas 3ajaya. 3ajaya O  HasHa4YeHHAX.
IeouncneHHOE MPOrpaMMHpPOBaHHE.
B ToM unc/ie IPAKTHYECKHX H J1a00paTOPHLIX 3aHATHIA
2. Peuienue 3afa4 JIMHEHHOrO NPOrpaMMHpPOBaHHA CUMILIEKCHBIM METOIOM
3. PeiieHue TpaHCNIOPTHOM 3a1a4M
4. Peluenue 3a/1a44 O Ha3HAYEHHAX
5. [lpuMeHeHHe HHCTPYMEHTAIBHBIX CPEICTB 1 PEILEHH 33124 IMHEHHOrO
MpOrpaMMHpOBaHU
B ToM uncJe caMocTosATebHAs paGoTa o6yqaomuxcst
Heobxodumocms u memamuxa onpedensiomca 06pazosamenshol opzanusayuei
Tema 4.3.
- Conepxanue
Hesnneiinoe =
A U OCHOBHBIE MOHATHS H ONPEIEIeHH!s HEIMHEHHOTO NporpaMMHpoBaHus. MeTojibl
porp P pelueHus 3a1a4 HeJIMHEHHOro MporpaMMHpOBaHUsL.
B ToM unce NPAKTHYECKHX H Ja60paTOpPHBIX 3aHATHH
. 6. PerreHue 3ana4 HeMMHEHHOr0 NpOrpaMMHPOBaHHSA
B ToM unciie camocTosATebHAsA paGoTa o0yyarmmuxcs-
Heobxodumocms u memamuka onpedeisiomes 06pazo8amenvhotli opeanusayuei
ema 4.4.
A Copaep:xanue
JuHaMHu4yeckoe
OCHOBHBIE MOHATHA ¥ ONpEAeieHHs OWHAMHYECKOrO TpOrpaMMHpPOBAaHHA.
nporpaMMHpOBaHHe _
3ajayu, peliaeMbple METOAAMH JTMHAMHYECKOr0 MPOrpaMMHpPOBaHHS:
B TOM uHC/e NPAKTHYECKHX H JIA00PATOPHBIX 3aHATHII
7. PelieHue 3a1a4 ONTHMANIBHOIO pPaclpeie/ieHHs PecypcoB, O 3aMeHe
000pyOBaHHS
8. Pewienue 3a1a4 onpeaenaeH|s ONTHMAIBHOIO ITYTH, ONTHMAIBHOIO
pe3epBUPOBAHMA
B ToM unc/Ie caMOCTosITeIbHAs paboTa 00yyaromuXcst
Heobxodumocme u memamuxa onpedeistomes 06pazosamensHol opeanusayue
Tema 4.5.

CeTeBble METOAbI
MJIAHHPOBAHUS H

Coaep:xanne

OcHOBHbIE MOHATHA W onpeeseHns Teopruu rpados. Haxosxaenue kparyaiiero
nyTH. [lepeBo pelieHui. CereBble rpagvkH. PacyeT BpeMeHHbIX NapaMeTpOB.

ynpasJjienus
B Tom unc/ie NPAKTHYECKHX H J1a60paTOPHBIX 3aHATHI
9. Pemienue 3amay Ha NPUMEHEHHE METOIOB CETEBOr0 IUIAHMPOBAHHA
B Tom unc/e camocTosiTeIbHast paboTa 00yYaroumuxcs
Heobxodumochie 1 meMamuxa onpedensiomcs 00pazoeamensHol opzaHusayuei
Ma 4.8.
Te Copnepxanne
CHceTeMBI MACCOBOTO = RS ;
MapkoBckuii  ciydaiiHbiii  mpouecc. CHCTeMBI MacCOBOTO  00CTYXKHBAHHA:
00CayKNBAHUS
OCHOBHBI€ NMOHATHUA, Kiaccuukauus. Cxema rubeny M pasMHOMKEHHU
B ToM 4Hc/Ie IPAKTHYECKHX H JIA00PATOPHBIX 3aHITHIH
10. PacueT XapakTepHUCTHK MPOCTEHILIHX CHCTEM MACCOBOTO 00CIIYKHBAHH
B Tom uncae camocTosiTeNbHas paboTa 00yvamuXcs
Heobxodumocms u memamuxa onpedensiomes 06pazoeamensioll opeanusayuel
Tema 4.9.

Coaep:xanue
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Teopns nurp

Ilpenmer u 3amaun Teopuu Mrp. OCHOBHbIE MOHATHS TEOPUM Hrp. MarpuuHble
urpbl. bBuMaTpuuHele Urpel. Mirpel B pa3pepHyTOH hopme

B ToM uHc/Ie IpaKTHYeCKHX H J1a60paTOPHBIX 3AHATHI

11. Pelienue urpoBsix 3a1a4 ¢ HYJIEBOH CYMMOIA.

12. Pewienue 3aau B pa3pepHyToi hopme

B Tom yncie camocTonTebHaA paboTa o0yuaIHXCH
Heobxodumocmov u memamuxa onpedensiomes 00pazosamenvHoll op2anuzayuel

Tema 4.10.
HmuTanuonsoe
Moje/HpOBaHHE

Copep:xanune

OcHoOBHEBIE MOHATHA HMHTALlHOHHOI'O MOJEC/IHDOBaHHA.
HMHUTaAUHUOHHbIX MOJenei. MCTO,D,I:I HUMHUTALHOHHOTI'O
HHCprMeHTaJ'lebIC CpeacTsa HMHTaLUMOHHOI0O MOJCIIMPOBaHHUA

[Mpumepbl
MOJETHPOBaHHs.

B ToM uHc/Ie NpaKTHYECKHX H J1200PATOPHBIX 3aHATHIA

13. Pa3paboTka npocTeiiiuel HFMHTALHOHHOM MOJEH

14. PeweHue 3amay maccoBOro OOCHY)KHBAHHS METOOAMH HMHTALHOHHOIO
MO/JAE/IMPOBaHUSA

B Tom 4ncie camocTosATeIbHAS paGoTa o0yuamuXcs
Heobxodumocme u memamuxa onpedensiomes 006pazosamenvHoli opeanuzayuel

Paznen 5. Unciennwle merons! (64 uaca)

MJK.02.05 YucsaeHHble METOABI

Tema 5.1. Coaep:kanne
Ipubanxenuble CnocoGbl XpaHeHHs YHCEIN B MaMATH KOMIbloTepa. AGCOMIOTHAS MOrPEIHOCTD,
4HCJIA U AeHCTBHS OTHOCHUTEJIbHAS [TOrPELLIHOCTb.
HaJX HHMH BepHble, COMHUTENbHBIE, 3HAYALIHE LH(PHI.
[TorpewHocTH apudmernyeckux AelcTBuil. OLeHKa MOrpeLIHOCTel 3HauYeHH
hYHKLIHH
B ToM unc/ie npaKTHYECKHX H J1a00paToOpPHBIX 3aHATHIL
1. BeluucneHuwe mnorpewiHocTeH nNpUOMMAKEHHBIX 3HauyeHuit. Berumcnenue
NOrpeLIHOCTEH pe3ysIbTaToB apu(MeTHIECKHX NEHCTBHIA.
B Tom unciie camMocTosiTe/IbHas paboTa oGyuarnXcs
Heobxooumocmb u memamuxa onpedensiomea 0bpazoeamenvHoll opanuzayuei
Tema 5.2. Coaepxanue
YuceHnble METOABI 5 ' =
Otnenenue kopHeit. MeToa MONMOBUHHOIO JeieHus. MeToa npocToii uTeparuu.
pemermst Metoab! HetoToHa: MeTon xopa, KacaTenbHEIX.
anredbpanvyecKHx H M H . 6 3 C
etozibl HetoToHa: KoMOMHMpOBaHHEIH MEeTOJ XOpA M KacaTenbHelx. CpaBHeHHe
M s METOJIOB BbIYMCJIEHHH MO CKOPOCTH CXOAMMOCTH MTEPALMOHHOTO Mpoliecca
ypanHenay B ToM uHec/Ie npakTHYECKHX H 1a00paTOPHLIX 3aHATHIH
2. Pemenye anrebpaM4eckuX M TPAHCLIEHACHTHBIX YPABHEHHH MPHOMMKEHHBIMU
METOAaMH (METO MOJIOBHHHOIO JeJIeHHs, METO/I MPOCThIX HUTepaLuii)
3. Pewenue anreOpanyeckux M TPaHCLEHAEHTHBIX YPaBHEHHH NPHONHIKEHHBIMH
meTogamu (Metonsl HeroToHa)
4. MOHMTOPHHI M aHAJTU3 MPOU3BOJUTENILHOCTH Pa3pabOoTaHHbIX MPUIOKEHHH
JUTSl YHUCJIEHHOTO pelieHHs YpaBHEHHH.
B Tom uncie camocTosiTe1bHAs paboTa o0y4yarommuxcst
Heobxodumocms u memamura onpedeasiomces 00paz06amenvHoll opzanuzayuel
Tema 5.3.

YncieHHBIe METONBI
pelIeHHe CHCTEeM
JIHHEeHHBIX
aaredbpanyeckKux
YpaBHeHHi

Copep:xxanne

Pemenne cucreM nuHeiiHbIX anreOpauueckux ypaBHeHuil metomom [aycca.
[Ipumenenue metoma I'aycca And BEIYMCIEHHMA OMpefenvTeNed M HaxOoKIAeHHA
00paTHOM MaTpHLIBL.

MeTton npoctoit urepaumid. Meton 3eiinens. CpaBHeHHE METONOB BBIYMCIEHHH
10 CKOPOCTH CXOJAMMOCTH MTEPALMOHHOIO MpoLecea.

B ToMm yuc/ie IpaKTHYECKHX H TA00PATOPHBIX 3aHATHI
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5. Pewuenue cucreM NHHEHHBIX anrebpauueckux ypaBHeHuUit MetonoM [aycca.
Brruucnenue onpenenurens. HaxoxaeHnue o6paTHOM MaTpHLbI

6. Peluenue cuctem NMHEHHBIX anredpanyecKux ypaBHEHHI METOLOM MPOCTOMH
uTepauuu, MetogoM 3elaens

7. MOHHTOPHHT W aHANH3 MPOU3BOAMTEBHOCTH Pa3paboTaHHBIX MPHIIOKEHHI
IS YUCJICHHOrO PELIEHUs CHCTEM JIMHEHHBIX anreOpanyeckuX ypaBHEHHIA.

B Tom uncie camocTosiTebHAs patoTa 00yyaomHuXCs
Heobxooumocmb u memamuxa onpedensiomcs 06pazo8amensHoll opeanuzayuei

Tema 5.4, Cojeprkanne
Hurepnonsinus u [TonsaTue uuTepnonauuy. MHTeprnonsuMOHHbIH MHOTOYIEH Jlarpamxa
SKCTPANMOJALHA Hurepnonauuonssie hopmyisl HetoToHa.
$ysxumii WuTeprionauus crnaiiHamu.
OkcTpanonsuus GyHKUHH.
B Tom uHc/Ie IpaKTHYECKHX H JIA00PATOPHBIX 3aAHATHI
8. CocTaBneHne HHTEPIONALUMOHHBIX hopmyn Jlarpamka u HeroToHa.
HuTepnonsauus cryladHaMH.
9. DkcrpanonupopaHue GpyHKUHI
B Tom yHciie camocTosiTe/ibHAasA pafoTa oGyuaomuxcs
Heobxooumocme u memamuxa onpedensiomes 06pazo8amenbiou opeanuzayuen
Tema 5.5. Copepxanue
Yucaennoe Keanpatypueie popmynsl Hetorona-Koteca.
HHTerpHpOBaHHe Ksanpatypnasa ¢opmyna 'aycca. CpaBHeHHe METOAOB YHCIEHHOTO
HHTErpHPOBaHHA
B ToM uHc/Ie NpaKTHYEeCKHX H 1a00pATOPHBIX 3aHATHIH
10. Beiumcnenue unTerpanos npu nomotinu ¢popmyn Hetotona — Koreca
' 11. Beluucnenue HHTErpaios npu nomouu ¢popmyn "aycca.
B Tom uncie camocTosiTeIbHAs padoTa o0yyamuxcs
Heobxodumocme u memamuxa onpeoensiiomes 00pazo8amenbHoll opeanuzayueii
Tehia 5.6, Coaepixanne
YuciaeHnble MeTObI = =
Merona OHnepa. YTouHeHHas cxema Diinepa.
P Meton Pynre — Kyrra. CpaBHeHue MeTOA0B.
00BIKHOBEHHBIX
auddepennnancapix | B ToM 4yncIe npakTHYeCKHX H Ja00paTOPHBIX 3aHATHI
ypaBHeHHI 12. HaxoxneHue peleHuit 06bIKHOBEHHBIX U depeHIMaNbHbIX YpaBHEHHH

npu nomoutu hopmyn Diinepa.

13. HaxoxnaeHue pelieHuiH 0ObIKHOBEeHHBIX JH(depeHIHaTbHBIX YpaBHeHHI
meTtonom Pynre — Kytra.

B ToM yuciie caMmocTonTeIbHAS pAa00Ta 00yYAIIHXCS
Heobxooumocmv u memamuxa onpedensiomes 06pazoeamenbrol opeanuzayueil

Tema 5.7 Uncnennoe
pelieHHe 3aga4
ONTHMH3AUHH

Coaepxanne

MeTonel MMHUMH3aUMH (QYHKUMH OJHOH TNEepeMEHHOH: METON MAMXOTOMHH,
METOJL 30JI0TOr0 ceyeHus. MeTonbl MUHMMH3aUMU GYHKUMH JBYX NMEPEeMEHHBIX:
TIOKOOPJMHATHBIN CIycK, HAUCKOPEeHIIN cryck

B ToM 4Hc/Ie MPaKTHYECKHX U JIAG0PATOPHBIX 3aHATHIH

14. HaxoxaeHue skcTpeMyMoB (DyHKLUMI OJHOM MepeMeHHOH MpHOIHKeHHBIMH
MeTOoaMH

15. HaxoxaeHue sKkcTpeMyMOB (QYHKLMIT ABYX MEpeMEHHBIX MPUONHKEHHBIMH
MEeTOIaMH

B ToM uncie camocTosiTelbHAs patoTa 00yyaoMXCs
Heobxooumocme u memamuxa onpedensiomcs 00pa308amenvHoll op2aHuzayueli

Pasznen 6. BesonacHocTs nporpammuoro obecnedenus (88 uacos)

MJK.02.06 BezonacHOoCTh NPOrpaMMHOro ofecrneveHHst
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Tema 6.1.
OcHoBBI
0e30macHOCTH
NporpaMMHOIo
odecneueHust

:

]

Copaep:xanne

Baenenue B kubepbesonacHocTs U ya3eumoctH I10.
Mozenu yrpo3 u aHanu3 pucKOB.

Vaszpumocty Beb-npunoskenuii: OWASP Top 10.
BezonacHas ayTeHTH(UKALKMS 1 aBTOPHU3aLIHA.
Kpunrorpadus s pa3paboTUHKOB.

B TOM uHc/Ie NPAKTHYECKHX H J1a60pPAaTOPHBIX 3AHATHI

1. AHanu3 Kojla Ha Halu4Ke ysa3BUMocTel - py4Hoii review 1000 ctpok koaa

. SQL vHBEKUMH - SKCIUTyaTal|s H 3alMTa YI3BHMOIO MPHIIOKEHHS

. XSS arakH - co3gaHHe U NpefOTBpallleHHE MEKCANTOBOrO CKpUIITHHIa

. CSRF 3ammra - peasin3auuns TokeHOB 4 npoBepkH Origin/Referer

. CocTaBnieHHe MOZIEJIH Yrpo3 U1l THIIOBOIO BeO-NPHIOKEHHS

. Hactpoiika 6e3onacHoii ayrenTHOHKauuu ¢ JWT u refresh TokeHamu

. Peanuszaumns RBAC cucTeMBl ¢ pa3fie/leHHEM NPUBHIIETHH

. lllnpoeanue nanHbix ¢ ucnonszoBanieM AES u RSA

O |0 [ |y [ | (W

. XsmuposaHue naposeii ¢ salt u adaptive functions (berypt, Argon2)

—
o

. AHanu3 ceteBoro Tpaduka ¢ noMoupio Wireshark

—_—
[a—

. Cxanuposauue yszsumocteii OWASP ZAP u Burp Suite

38

. Hactpoiika HTTPS u co3zfaHHe caMONOANMMCAaHHBIX CEPTH(HKATOB

—
(V5]

. 3auura ot brute-force aTak ¢ orpaHM4eHHEM IOIBITOK BX0/4

N

. beszonacHas pabora ¢ gaknamu

—_—
wn

. Peannzanus GesonacHol fAecepHaiH3alMy JaHHBIX

—
()]

. Aynut noroB 6€30MacHOCTH U BbISBJIEHHE MOJO3PHTENBHON aKTUBHOCTH

[u—
~J

. Hacrpoiika CORS nmonuTHK 715 BeO-NpUIOKEHHi

—_—
[ee]

. 3aumta ot DDOS atak ¢ nomouisio rate limiting

o

. Be3onacHas paboTa ¢ namMAThIO B NPHJIOKEHHUAX

20. Coznanue 6esonacHoro API ¢ Banmupanueit BceX BXOOHBIX JAaHHBIX

B Tom 4ncae camocTosiTe/IbHAA padoTa o0yyaromuxes’
Heobxooumocme u memamuxa onpedensiomes 06pazosamenvHol op2anusayuei

Tema 6.2.
Pa3zpaborka
oezonacHoro ITO u
IPHKIAHAS
Kpunrorpadgus

Coaep:xanne

[MpuHUMIEI 6€30MacHOr0 NPOEKTUPOBAHUS APXHTEKTYPBI.
KpurnrorpadMueckye NpOTOKOMbI U MX pealh3alua.
KpunTorpadus B MOOHIBHBIX MPUIIOKEHHUAX.
KpunTorpadus B BeO-npunoKeHUX.

Kpunrorpadus B o6nauHbIX cpeax.

B TOM unc/ie NPAKTHYECKHX H JA00PATOPHBIX 3aHATHI

21. Peanuzaums end-to-end mmdposanus 11 MecceHmkepa Ha Signal Protocol

22. Hactpoiika TLS 1.3 ¢ perfect forward secrecy u coBpeMeHHBIMH cipher suites

23. Coznanue secure OAuth 2.0 npoeafinepa ¢ PKCE u 3amuTol oT aTak

24. Umnnementaius JWE (JSON Web Encryption) s 3aiuInEHHBIX TOKEHOB

25. PaspaGotka Ge3onacHoro voting system ¢ homomorphic encryption

26. Coznanue cryptocurrency wallet ¢ ECDSA u hierarchical deterministic keys
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27. Peanuzauus secure password manager c client-side encryption

28. Hactpoiika HSM aMynsiTopa 15 annapaTHOM 3alUMThl KIIOYeH

29. Paspaborka secure file storage ¢ encryption at rest u in transit

30. UmnnemenTtaums zero-knowledge proof ans ayreHtudukaumu 6e3 naposs

31. Coznanue blockchain smart contract ¢ 3auToi 0T reentrancy attacks

32. Peanuzauus secure multi-party computation 1t COBMECTHBIX BBIYHCIICHHIH

33. Hacrpoiika quantum-resistant cryptography c lattice-based anropurmamu

34. PaspaGotka secure API gateway ¢ JWT verification u rate limiting

' 35. Co3pnanue hardware-backed key storage nns MOGHIBHOIO NPHIOKEHHS

36. MUmnnemenTauus digital signature system ¢ timestamping

37. Hactpoiika certificate transparency logs njis Mmonuropusra SSL
cepTU(HKaTOB

38. Paspabotka secure session management ¢ 3auuro# ot hijacking

39. Coznanue cryptographically secure RNG (random number generator)

B Tom uncie caMocToATeIbHAS paboTa o0ydalomuxcs
Heobxooumocms u memamuxa onpedensiomca 0bpazoeamenvHoll opeanusayuet

YueOHas npakTHka (144 yaca)

Bupe! patort:

1. IlpoekTHpOBaHHE MOAYJEH NpOrpaMMHOro obecrneyeHus ¢ y4eTOM TEXHHYECKOro 3aJaHus

2. Busyanuzaluuy v ONMCcaHUs apXUTEKTYPHBIX pelleHHi

3. Onpepenenuie HHTepheHCcOB H B3aUMOLCHCTBHA MOAYJ/IEH B CHCTEME

4. Cospanue Moaysieii mporpaMmHoro obecrieyeHus

5. PaGota ¢ API u BeG-cepBrcaMH 1115 B3aUMOAEHCTBHS MEXIY MOIYJIAMH

6. Pabora ¢ MHTerpalMOHHBIMH NIAT(HOPMAMH H HHCTPYMEHTaMHU

7. Ornagka nmporpaMMHOro ofecriedeHus Ha YpOBHE NPOrpaMMHBIX MOIyJIei

8. TectupopaHue nporpaMmHoOro obecrnedyeHus

9. ®opMHpPOBaHHE TECTOBBIX CLIEHAPHER

10.IToaroroeka TecToBLIX NaaThOpM (YCTAaHOBKA ONEPALMOHHON CHCTEMBI, JOMOTHUTENBHOTO
nporpamMMHoro obecrieyeHus U Jpyroro no HeoGXoAUMOCTH)

11.0ueHka o6bema TeCTHPOBAHUS NPOrPAMMHOTO ObecreveH s ¢ LeJIbI0 ONnpe/IeleHHsT HeOOXOAUMBIX
PeCypcoB [Ulsl €ro BbINOIHEHHA

12.@opMupoBaHHe U NMpeACcTaBIeHHE OTYETHOCTH O MOATOTOBKE K BHIMOJHEHHIO 3a]aH1A Ha
TECTUPOBAHHE MPOrpaMMHOro 00ecneyeHns B COOTBETCTBHM C YCTAHOBJIEHHBIMH perjlaMeHTaMU

13.BeINoIHEHHE TECTOBBIX MPOLENYP HA TECTOBBIX JaHHBIX

14.Co3naHue TeXHHYECKOM JOKYMEHTALIMH O MOAy e

15.JokymeHnTHpoBaHue kona, APl u unrepdeiicor

16.Pabora co cnequanu3HpoBaHHbIM NPOrpaMMHBIM obecriedeHHeM M0 JOKYMEHTHPOBAHHIO
NPOrpaMMHOro KoJja

IIponsBoacTBeHHasi npakTHKAa (144 uaca)

Buas1 pador:

[Ipoexruposanune moaysed NporpaMMHOro obecreyeH s ¢ y4eTOM TeXHHYECKOro 3a1aHus
Busyanuzauuu 4 ONHCAHUA apXUTEKTYPHBIX peLUeHHH

Onpenenenue uHTepdeHCOB M B3aMMOJEHCTBUSA MOAYJIEH B cCHCTEME

CoznaHue MOyIei MPOrpaMMHOr0 obecrnedyeHus

OnTumH3aLKa KOJa U aITOPUTMOB MPOrPaMMHBIX MOAYJIEH U1 yBETHYEHH NTPOH3BOJUTEILHOCTH
MOHHUTOPHHT M aHAI3 MPOURBOAUTENLHOCTH NPUIOKEHU I

HHTerpauums nporpaMMHbIX MOAY/1€H U KOMITIOHEHTOB B €HHOE MPOrpaMMHOE PELLEHHE
Pabota ¢ APl u BeO-cepBrcaMu AJ11 B3aUMOJEHCTBUS MEXKIY MOLYIAMH

. Pabota ¢ uHTErpalMoHHLIMH M1aTGOPMAMH U MHCTPYMEHTAMH

10 ObecneueHne COBMECTUMOCTH H CTAOMILHOCTH CUCTEMBI

11.0Tnanka nporpaMMHOT0 obecriedeHHs Ha YPOBHE MPOrpaMMHBIX MOay el

0 BC SN DR R 1D
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2 12.TectHpoBaHue nporpaMMHOro obecrneyeHus

13.DopMUpoBaHHe TECTOBLIX CLIEHAPHEB

14.ITonroroBka TecTOBBIX NAAT(HOPM (YCTAHOBKA ONEPALIMOHHOM CHCTEMBI, JOMOJIHHTEALHOTO
NpPOrpaMMHOro obecneyueHts U Ipyroro no HeoOXo UMOCTH)

15.0uenka o6beMa TECTUPOBAHHUS [IPOrPAMMHOTO 00ECTIEYEHHS ¢ LIEJIBIO ONPEIEIeH!s He0OX0AMMbIX
PECYpCOB Ul €ro BhIIOTHEHUS

16.Hactpotiiku TecToBOI cpe/ibl ¥ annapaTHbIX CPEICTB VIS BHIMONHEHHS TECTHPOBAHHMS IPOrPaMMHOTO
obecneyeHus B COOTBETCTBHH C 3alaHHEM HA TECTUPOBAHHUE B MPe/eNiaX CBOEH KOMIETEHLHH

17.@opMUpOBaHUE M NPECTABICHHE OTYETHOCTH O NOATOTOBKE K BBINIOJIHEHHIO 3a1aHUS Ha
TECTUPOBAHHUE NPOrpaMMHOr0 06ecrneyeH s B COOTBETCTBHH C YCTAHOBJIEHHBIMH perjiaMeHTaMu

18.BrinonnHenue TeCTOBbIX NPOLIESYP HA TECTOBBIX AAHHBIX

19.Co3nanue TeXHHUECKOH NOKYMEHTALMK JJ1 MOAYJIei

20. lokymeHnTiposanue koaa, APl u untepdeiicos

21.Pa6ota co cneluanu3poBaHHbIM MPOrpaMMHBIM 0BecreYeHHEM M0 A0KYMEHTHPOBAHUIO
NpOrpaMMHOro Koaa

Pexomendyeman hopma npomesicymounoii ammecmayiiil — IK3ameH

Bcero 846 uacos

2.4. KypcoBoii npoekT (pa6ora)

BemonnseTcs KOMINIEKCHBIH KypcoBOH IPOEKT 110 BeeMy IPO(eCCHOHANIBHOMY MOLYJIIO.
IIpuMepHas TeMaTHKa KypCOBBIX ITPOEKTOB (pabor)
1. Pasputue n maTerpauus HR-Momqyns B KaapoByIO CHCTEMY TPEATNPUATHS I
aBTOMATH3aLHHU IIPOLIECCOB HaliMa U yIIpaBIeHHS IEPCOHATIOM
2. Co3znanme cucTeMBI YIIPABICHHS IPOEKTAMH C HCIIOJIE30BAaHHEM MOIYJIHHOM
APXUTEKTYPbI
3. PaspaboTka u HHTerpanus Monyns ynpasieHus npoekramu B CRM-cucremy
4. Coznanue ¥ HHTETpaIHs IIATEKHOTO MOIYIIS IS AIEKTPOHHOM KOMMEPIHH
: 5. Coznanue miaropMsl 11 0OMeHa COOOIIEHHAMH
6. Murerpauus pasHelX 0a3 JaHHBIX B €IMHYIO CUCTEMY
7. MonayneHasi apXUTEKTypa H HHTErpaluus MOJyJIel B paclpeielIeHHOl cucreme
yIpaBJIEHHs CKIAZICKUMH 3amacamu
8. Coszpganue Momyns ayTeHTU(UKAIUN
9. Hurterpauus 6a3pl JaHHEIX ¢ MOAYJIEM 00paboTKH JaHHBIX
10. CozpaHus 1 MHTErpaLlKs AHATUTHYECKOTO MOLYJIs U1t 0OpabOTKM JAHHBIX B
MEIULUHCKOM HH(POPMALIMOHHOH cucTeMe
11. Paspaborka u uHTErpauus obpazosarensHoro moaynsd B LMS-cuctemy
« 12, PaspaboTka ¥ HHTErpaLus reoJOKalHOHHOIO MOJYJIsl B CHCTEMY YIIpaBJIEHUs
TPAHCIIOPTOM '
13. Pa3paboTka u HHTErpanust HOBOro MOIYJIs /ISl CHCTEMBI YIIPABJIEHUS CKJIAJI0M

3. YCJIOBUS PEAIN3AIUUA TPOPECCUOHAJIBHOT'O MOAYJIA
3.1. MarepuajbHO-TeXHHYeCKoe oDecnedeHHe
Jlaboparopust «Pa3paboTku W HMHTErpallid TNPOTrpaMMHBIX pEIIEHUH», OCHAILIEHHAas B
coOTBeTCTBHH ¢ npuinoxenuem 3 [TOIL
1 3.2. YuebHo-MeTOAHUeCKOE oDecriedeHHue

Jns  peanuzauuu nporpamMMmbl  OubnuoreuHsli (QoHA 00pa3oBaTeNnbHONH OpraHM3alyu
JIOJIKEH MMETh IeyaTHbIe W/WIIH 3IeKTPOHHBIEe 00pa3oBaTenbHbIe H HH()OPMALMOHHBIE PECYPCHI IS
HCIIONB30BaHMus B oOpasoBatenbHoM mpouecce. [lpm dopmupoanun OGubmmoreunoro ¢onna

.
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00pa3oBaTeNbHON OpraHu3alK BEIOHpPAETCS He MeHee OJHOTO M3JaHHs U3 NEPEYHCICHHBIX HUKe
NEYaTHBIX M3MaHHA W (WIM) 3CKTPOHHBIX M3JaHMH B Ka4eCTBE OCHOBHOTO, TP 3TOM CITHCOK
MOJKET OBITh JOTIOJIHEH HOBBIMH H3IaHUSAMH.

3.2.1. OcHoBHbI€e NeYaTHBIE H/HIIH JIEKTPOHHbIC H3JAHAS

1. Aranpuos, B. TI. MaremaTiueckne MeTO/bI B IpOrpaMMEpOBaHuy: yueOHuK / B. 1.
Aranbuos. — 2-e u3j., nepepab, u gon. — Mocksa: ®OPYM : UHOPA-M, 2023. — 240 ¢. —
, (Cpenuee npodeccrnonansHoe o6pasopanme). - ISBN 978-5-8199-0410-7. - TekcT: 3MeKTpOHHBIIL.
. - URL: https://znanium.ru/catalog/product/1896458 — Pexxum m0cTyma: 10 IOIMKCKE.

2. Emenuna E.W. Toanepixka 1 TeCTHpOBaHKe POrPaMMHBIX Momyneit: yue6uuk / E. 1.
Ememnna. — Mocksa: KHOPYC, 2024. — 272 c. — (Cpennee npodeccrHoHanbHoe 06pa3oBaHue).
& Konpaes, B. JI. UucieHHBIe METONBI ¥ IpOorpaMMupoBanue: yyeGuoe nocobue / B.JI.

Konnae; mox pen. JL.I'. Tarapunoii. — Mocksa: ®OPVM : HUHOPA-M, 2026. — 336 ¢c. —
(Cpennee npodeccruonansnoe obpazopanue). - ISBN 978-5-8199-0779-5. - TekcT: 3MeKTPOHHEIH.
- URL: https://znanium.ru/catalog/product/2139606 — Pexxum gocTymna: 1o moAmucke.

4. Jlamunx MLIT. Yucnernnele MeTomsl: yueGHoe u3manme / Jlamumk M.II., Parymuma
MU., Xennep E. K. - Mockpa: Axamemus, 2024. - 256 c. (ChnenHaqbHOCTH CpeIHErO
npogeccronansHoro obpasopanus). - URL: https://academia-moscow.ru - Pexum nocrtyma:

: Onextponnas 6ubnuoTexa «Academiamoscowy. - TeKCT: 3IeKTPOHHEIIH

5. Porayesa O.A. PaspaGorka nmporpaMMHBIX Monyineil: yueOHOe u3nanue / Porauesa
O.A. - Mockpa: Axanemus, 2024. - 272 c. (Ilpodeccun cpemuero npodeccHOHATBHOTO
obpasosanus). - URL: https://academia-moscow.ru - Pexxum noctyna: DnexTpoHHas 6ubmoTexa
«Academia-moscow». - TeKCT: 3JeKTpOHHBII

6. Crnabuos, B. JI. UncnenHble METONBI W IPOrpaMMHpOBaHKe: ydeGHOE mocobue JIst
CIIO / B. JI. CnabroB. — 2-e u3p., crep. — Cankr-Iletep6ypr: Jlans, 2022, — 460 ¢. — ISBN
978-5-8114-9250-3. — TekcT: aekTpoHHbIH // JlaHb: 3IEKTPOHHO-OMOIHOTEYHAS CHCTEeMa. —
URL: https://e.lanbook.com/book/189402 — Pexum mocTyma: Ui aBTOPH3. NOJIb30BATENEH.

7 ®enoposa I'H. OcymecTBieHHe HHTErpalMd MPOrPaMMHBIX MOAyJei: yuyeGHoe
usnanve / @enoposa I'H. - Mocka: Axanemus, 2023. - 288 c. (CrenuanbHOCTH CPEIHETO
npodeccronansHoro obpazosanus). - URL: https://academia-moscow.ru - Pexum poctyna:
OnexTponHas 6ubnuoreka «Academia-moscown. - TeKCT: 37€KTPOHHBIIH

8. @enoposa [''H. Pazpaborka Moxayneii mnporpaMMHOr0 oOGecrneyeHHs s
KOMIIBIOTEPHBIX cHcTeM: yueOHoe u3nanue / @enoposa I'.H. - Mocksa: Axkanemus, 2024. - 384 c.
(CrenmanbHocTd  cpennero mpogeccHoHanbHOro obpasoBammst). - URL:  hitps://academia-
moscow.ru - Pexum nocTyma: OnekTpoHHas Oubmmoreka «Academia-moscown. - Tekcr:
3JIEKTPOHHBIH

3.2.2. lonoHuTENbHBIE HCTOYHHKH (Mpu HeobXxooumocmi)

L. I'OCT 19.001-77. TocynapctBennsiii crangapr Corosa CCP. Emunas cucTeMma
Hi)OTpaMMHOH noxkymenTauuu. OOmme nonoxeHus (BBemeH B JeiictBHe I[locTaHOBIEHHEM
l'occrangapra CCCP ot 20.05.1977 N 1268). - URL: https://www.consultant.ru - Pesxxum
nocryna: IIpasososoii cepsep Koncynsrantlroc. - Teker: 31eKTpOHHBIH

2 I'OCT 19.101-77. T'ocynapctBeHsbiii cranmapt Corwosa CCP. Enunpas cucrtema
NPOrpaMMHON  JJOKyMEHTalMu. BHABI mporpaMM M TNpPOrpaMMHBIX JIOKYMEHTOB (BBEIEH
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[Tocranosnenuem I'occranmapra CCCP ot 20.05.1977 N 1268). - URL: https://www.consultant.ru
- Pexxum noctyna: IMpaBorogoit cepBep Korcynbrautllnoc. - Teker: SJIEKTPOHHBIH
3. 'OCT 19.102-77. TocynapcTBeHHbI craugapr Coroza CCP. Emunas cucrema

IpOrpaMMHOH  nokymeHTanuy. Craauu paspaGoTKu (BBenen B neiictue IlocTaHOBIEHHEM
T'occranmapra CCCP or 20.05.1977 N 1268). - URL: https://www.consultant.ru - Pesun
mocryna: IIpasososoii cepeep KoncymprantlImoc. - Tekcr: 9JIEKTPOHHBIH

4 'OCT 19.201-78. TocynmapcrBenH®bIif craugapt Coroza CCP. Exunas cucrema
MPOTPaMMHON  IOKyMeHTaluH. TeXHHYecKoe 3ajaHme. TpeGoBanna k cozepxanuio wu
ocopmieHmIo (BBeneH B neiictare [locTanoBTeHmnem I occrangapra CCCP or 18.12.1978 N3351).
- URL: https://www.consultant.ru - Pexum moctyna: IlpaBoBoBoii cepBep KoncynprantILmoc. -
Texct: anexTponusIit

o ['OCT 19.701-90. Enunas cucrema IIPOrPaMMHON  TOKyMEHTalMH. CXeMbl
IrOPUTMOB, NPOTPaMM, JAHHBIX M CHcTeM. OGO3HaYeHHs YCIOBHBIE M NPABMIA BBHIIOIHEHHUS
(yrB. IlocranoBnenuem l'occranmapra CCCP ot 26.12.1990 N 3294). - URL:

https://www.consultant.ru - Pexum noctyna: IlpasoBoroit cepsep Koncymerautllmoc. - Tekcr:
3NEKTPOHHBIH

6. I'OCT P MCO/MDK 25023-2021. HannosanpHbIH cranzapt Poccuiickoit
Genepamun. CHCTeMHas M IporpaMMHast HHXeHepHs. TpeboBaHus U OLEHKA KayecTBa CHCTEM H
nporpamMmuoil  mpoaykuuu (SQuaRE). M3Mepenuss kauecTBa cHCTEMBI U IIPOrpaMMHOM
IPOXYKUMH (YTB. H BBeJeH B JeiicTBue IIpukasom Poccranmapra or 19.11.2021 N 1524-ct). -
URL: https://www.consultant.ru - Pexum mocryma: IIpaBoBoBoit cepeep KoucynsrantIlmoc. -
Texct: anexTponHbIH '

7. Axonos, A. C. VIMHTalMOHHOE MOZENUPOBAHME: YIEOHHK 1 MPaKTHKYM JJ1S By30B /
A. C. AxomoB. — 2-e u31., nepepa6, u gom. — Mocksa: U3naTenscTro IOpaiit, 2024. — 426 c.
— (Beiciuee o6pasoBanmne). — ISBN 978-5-534-18379-5. — Teker: 9NEKTPOHHBIH  //
Obpazosarenbuas muardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/534885

8. 3roza 0. H. IpoekTupoBaHie IporpaMMHOro o6ecIeYeH s YIeOHO-METOIHYECKOe
mocobue / FO. H. 3roma. - CII6.: Haykoemkne TexHomorud, 2024. — 74 c.
URL:https://publishing.intelgr.com/archive/Proektirovanie-programmnogo-obespecheniya.pdf. -
TexcT: anexTpoHHEBIH

9. Ioxononuua E. B. PeplonpoBanue nporpaMMHEIX Momyieil: yueGHoe u3nanue /
Ilokonomuna E. B., Jlonrosa H. A., AmanpeB JI. B. - Mocksa: Axanemus, 2024. - 208 c.
(CnenmansHocTn  cpenmero mpogeccHoHanbHOro o6pazoBanus). - URL: https://academia-
moscow.ru - PexuMm moctyma: Onextponnas 6ubamoreka «Academia-moscow». - Tekcr:
31eKTPOHHBIH

10.  BuGnmorexa mpodeccronana Nel https://profspo.ru/

4. KOHTPOJIb 1 OLNEHKA PE3YJIbTATOB OCBOEHUS
IMPO®ECCHOHAJIBHOI'O MOAYJIA

Kon IIK, OK Kpurepuu onenkn pesyabrara DopMBI KOHTPOJISI
(moKasaTeJH 0CBOEHHOCTH KOMIETeHIHi1) METOAbl OLIEHKH
OK.01 pacnosHaeT  3amady  w/wim  mpobmemy B | KoHTponbHEIE paGoThl,

Npo(eCCHOHATEHOM H/HIM COLMANBHOM KOHTEKCTE, | 3aueThl,
aHATM3UPYeT 3a/1a4y W/WIM IpobneMy; ompeienser | KBamu(pHKAIHOHHbIE
9Tanbl PEUICHHs 3a/a4d; BBIABIAET H 3(GQEKTHBHO | HCIBITAHUS, 3alHTA
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HaXOIMT  MHpOpMAlMIO, HEOOXOmMMY0  juIs
PELIEHHs 3afayd W/HIM NpoOJeMBI, COCTABIISET
IUIaH ~ JeWCTBHSA;  ONpelensdeT  HeoOXOIUMBble
PECypChI; OLEHHBAET pe3YNbTaT M IOCIAEACTBHS
CBOMX NEHCTBHI (CAMOCTOSTENHHO HIIH ¢ MOMOIIBIO
HACTaBHUKA)

OK.02

ONpeNe/IsIeT 3aja4yd [UIi IOMCKa MH(OpMAIHH;
onpezenser HEOOXOIUMEIE HCTOYHHKH
MH(OPMALMY;  IUIAHHPYET  MpPOLUECC  IOMCKA;
CTPYKTYpHPYET IOJY4YEHHYIO MHDOPMAITHIO;
BBUIEIET  Hanbollee 3HA4YMMOE B  IepeyHe
HH(pOpMaIHH; OLIEHHBAET IIPaKTHYECKYIO
3HaYUMOCTE  PE3yJIbTATOB IIOMCKA;  OQOpMIIsSeT
PE3YNBTaTHI MOUCKA

OK.03

ONpEENSIET aKTYalbHOCT HOPMATHBHO-IIPABOBOM
JOKYyMEHTALMH B npodeccHoHaTbHOM
ACATENBLHOCTH; MPUMEHSIET COBPEMEHHYIO HAYYHYIO
NPOQECCHOHANBHYIO TEPMHHOJIOTHIO, ONpPENENSeT |
BBICTPAHBACT  TPAEKTOPHH  MPO(ECCHOHAIBHOIO
Pa3BHTHS M caM00OpPa3OBaHHs

OK.04

OpraHM30BBIBACT PabOTy KOJUIEKTHBA M KOMAHIEL
B3aUMOJIEHCTBYeT ¢ KOJIETaMH, pYKOBOICTBOM,
KITHEHTAMHI B xoze NpoEeCCHOHANBHO
JEATENLHOCTH

OK.05

H3J1ara€T CBOM MBICIH ¥ OQOPMIISITE JOKYMEHTHI 110
NPO(ECCHOHANBHOM TEMATHKE HA TOCYIaPCTBEHHOM
S3BIKE, IPOSBIATH TONEPAHTHOCT B pabodem
KOJUIEKTHBE

OK.06

OIHCBIBAET 3HAUYHMMOCTE CBOCH CIIeIHAIbHOCTH

OK.07

COOMIOAET HOPMBI 9KOJIOTHYECKOl 6e30MacHOCTH
ONPENENATh HANpPABIECHUS pecypcocOepeskeHus B
paMKax Tpo(ecCHOHANBHOM AEATENLHOCTH IO
CIIELHATIBHOCTH

OK.08

YCPENyeT  CMEHY  NeSTeNbHOCTH,  BBIMOJHSET
KOMILIEKC ~ JIeueOHOH T'MMHACTHKH C  y4eToM
IpOECCUOHANBHOM NesSTeILHOCTH

OK.09

NOHMMAeT OOUMH CMBICT YeTKO IIPOM3HECEHHBIX
BBICKA3bIBAHUI Ha H3BECTHBIE TEMBI
(mpodeccuonanbHble U GHITOBBIE), [TOHMMAET
TEKCTHI Ha 0a30BEI€ NPO(ECCHOHATBHEIE TEMEI
Y4acTBOBaTb B NHMANOraX Ha 3HAKOMBIE OOIIHE H
NpoGeCCHOHANIbHEIE — TEMBI;  IIHIIET IIPOCTBIE
CBSI3HBIE COODIIEHHS HA 3HAKOMBIE HITH
HHTEPECYIOUIHE MPODECCHOHAILHBIE TEMBI

IIK 2.1

[IPOEKTHPYET MOIYIH IPOrpaMMHOI0 OOecreYeHus
C Y4€TOM TE€XHMYECKOI0 3a[aHMs; BUYATHIUPYET
OIMCBIBACT ApXMTEKTYPHBIE PELICHUS; ONpeleliseT
uHTEp(eHCEl M B3aMMoZeHcTBHE Momynell B
CHUCTEME

IK 2.2

CO30acT MOIYJIH IIPOrpaMMHOT O OGCCHG‘-ICHPISI;

KYPCOBBIX U JHUIITIOMHBIX
HpOEeKTOB (pabor),
yueOHas u
IIPOM3BOJICTBEHHAS
TIPAKTHKH, SK3aMEHEL.
Wnrepnperanus
PE3yIBETATOB BEITOJHEHHUS
IPaKTUYECKHX H
1abopaTOpHEIX 3a7aHHIA,
OILIEHKA pellIeHus
CHTYallMOHHBIX 3a1ay,
OLIEHKA TECTOBOIO
KOHTPOJIS, pe3y/ILTaTOBR
HabmoneHuit 3a
JEATENBEHOCTEIO
obyuarorerocs B
npouecce y4eOHoH 1
NPOU3BOIACTBEHHOM
IIPaKTHKH
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ONTHMH3UDPYET KOA W alrOPUTMBI IPOTPAMMHBIX
MOIyne# [l yBelIW4yeHHUs IIPOHU3BOAUTEILHOCTH,
MOHHTOPHUT H aHAJIM3UPYET IPOU3BOJHUTEIBHOCTE
IPHIIOKEHHH

IIK2.3

TIPOBOJTUT HHTETpallii0 MPOTPAMMHBIX MOIyNedl u
KOMIIOHCHTOB B CIUHOE INPOrPaMMHOE pEIlCHHE;
paboraer ¢ APl w BeO-cepBUCAaMH 1A
B3aUMOJCHCTBUS MEXIY MOIYIsIMH; paboTaeT c
HHTETPalMOHHBIMH IatpopMaMu U
HHCTPYMEHTaMH; OOECIIEYHBAET COBMECTHMOCTh M
CTaOMJIBHOCTD CHCTEMBI

K 2.4

IIPOBOJHT OTIAIKY [IPOrpPaMMHOr0 obecredyeHus Ha
YPOBHE  IPOTPaMMHBIX  MOIyJNeil;  TecTHpyeT
NporpaMMHOe obecreueHne; (pOPMUPYET TECTOBBIE
CLCHApHHM;  TOTOBHUT  TECTOBBIE  IUIAT(OPMEI
(ycTaHapnuBaeT OIIEPALUOHHYIO CHCTEMY,
JAOMOJHHUTENIBHOEe IPOrpaMMHOEe oOecleyeHHe u
Apyroe 1o HEOOXOAMMOCTH); IPOBOIMT OLEHKY
00BeMa TECTHPOBAHUS MPOrPaAMMHOIO 06eCIeyeHus
C LEJIBIO OTIPE/Ie/IEHHs] HEOOXOMMBIX PECYPCOB IS
CrO BBINOJHEHHUS; HACTPAHBAET TECTOBLIE CPEHBI U
anmnaparHble cpeicTBa JUTSE BEINIOTTHEHHUS
TCCTHPOBAHMSI MPOrPaMMHOr0  OOECIIEUeHHS B
COOTBETCTBMH C 3aJlaHMEM HA TECTHPOBAHHE B
Npeienax CBOEH KOMIETEHIHH; (GOpMHpyeT wu
[IPEJIOCTaB/ISIET OTYETHOCTH O IOATOTOBKE K
BBITOTHEHHIO 3a/1aHusA Ha TECTUPOBAHHE
IIPOrPAMMHOTO O0ECII€YeHHS B COOTBETCTBHH C
YCTaHOBJICHHBIMH  DETJIAMEHTAMH,  BBIMOJIHSIET
TECTOBBIC NIPOLENYPHI HA TECTOBBIX JAHHBIX

[IK 2.5

co3macT TEXHHUYECKYIO JOKYMEHTaL U0 JJIs1

MOnyne#;  JOKyMeHTHpyeT  kom, APl
MHTEpEHCOB; paGoTaeT €O CrenMATH3HPOBAHHBIM
IPOrpaMMHBIM obecnedeHrem 110

AOKYMEHTHPOBAHHIO IpOrpaMMHOI0 Koga

'.

.
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