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1. OBIIASI XAPAKTEPUCTUKA MIPUMEPHOM PABOYEN ITPOT'PAMMBI

MMPO®ECCHUOHAJIBHOI'O MOYJIA

«IIM.02 Pa3paboTka u uHTErpamusi MOIyJIel MPOrPaMMHOT0 00ECTICUCHHUSI

1.1. Heabp u MecTO NPO(PeCCHOHAIBLHOTO MOAYJS B CTPYKTYpe

oOpa3oBaTeJbHOH NPOrpaMMBbI

Lenp Momyms: OocBoeHHME BHUAa JeATeNbHOCTH «Pa3paboTka u WHTErpamus Momynen

MIPOrPAMMHOTO 00ECTICUCHUS».

[Ipodeccuonanbuplii MOIyIb BKIIOYEH B 00sA3aTENbHYIO YacTh O0pa3oBaTelbHOU

IPOrPaMMBI.

1.2. [InanupyemMblie pe3yJbTaThl 0CBOEHUS NMPOPECCHOHAIBHOTO MOAYJISA

Pe3ynbrartel ocBoeHUS MPOGECCHOHATBHOTO MOMAYJS COOTHOCSTCS C IJIAHHUPYEMbIMU
pe3ysbTaTaMu  OCBOCHHUS 00pa30BaTEIbHONW IPOTPaMMBI,

KoMMeTeHIHi BoimyckHuKa (1. 4.3 TIOIT).
. 1
B pesynbrare ocBoeHUs MpodhecCHOHATBHOTO MOl 00YYaIOIIHIICS JOKEH

NpeaACTaBJICHHBIMU B MaTpule

Koo OK,
IIK

YMmerh

3HAThL

Baagerp HaBBIKAMH

OK.01

Bri6upaTh criocoOsr
pelIeHus 3a1a4
npodeCCHOHATILHON
NeSATSIHOCTH
MPUMEHUTEIIHHO K
Pa3IMYHBIM KOHTEKCTaM

AKTYyaJIbHBIN
poQeCCHOHATIbHBIN u
COLIMANIBHBIM KOHTEKCT, B
KOTOPOM PUXOIUTCS
paboTaTh u KUTh;
OCHOBHBIE UCTOYHUKHA
uHpOpMALlUd U PeCypCH
JUIS  pelieHus 3amad |
npobiem B
poeCCUOHAIBHOM U/WJTH
COLIMAJIBHOM KOHTEKCTE;
AJITOPUTMBI BHITIOJTHEHUS
pabot B
poQeCCUOHAILHON U
CMEXXHBIX 00J1acTAX;
MeTO]Ibl paboTHI B
npodeccuoHaNbHOMN U
CMEXHBIX chepax;
CTPYKTYpY ILJIaHa JIJIs
peIIeHHs 3a]1a9; TTOPSII0K
OLIEHKU PE3YJIbTAaTOB
peleHus 3a1a4q
npodeccHoHaNBHOMI
JIeSITETTHHOCTH

OK.02

Hcnonp3oBaTh
COBpPEMEHHBIE CPEJICTBA
IOMCKa, aHaJIN3a U
HWHTEpIpeTaIu

uHboOpMalnH, U

HOMEHKJIaTypa
MH(OPMaLIMOHHBIX
HCTOYHUKOB,
MIPUMEHSIEMBIX B
npodecCHoHATBLHOM

1
Bepymcs ceedenus, ykazannvle no dannomy udy desmenvHocmu 6 n. 4.2.




nH(pOpMaMOHHBIE
TEXHOJIOTHUHU OJIs
BBITTOJIHEHUS 3a/1a4
npodeccnoHaTbLHOMI
JeSITeTbHOCTH

NEeSITeTTLHOCTH; TPHEMBI
CTPYKTYpUPOBAHHUS
uHpopmanuu; Gopmar
odopmIIeHHS Pe3yIbTaTOB
MOKCKa UHPOPMAIINH,
COBpPEMEHHBIE CPEACTBA U
yCTpOMCTBA
uHpOpMaTU3aIUH;
MOPSIOK UX TIPUMEHECHUS
U IPOTrpaMMHOE
obecrnieueHue B
npodecCHOHATLHOM
NESITEIIbHOCTH B TOM
YHCIIE C UCIIOJIb30BAaHHEM
U(PPOBBIX CPENICTB

OK.03 [1nanupoBaTh U coJIep’KaHue aKTyaJIbHOU
peann30BbIBATH HOPMAaTHBHO-IIPABOBOM
coOCTBEHHOE JIOKYMEHTAIIH;
npo¢eccuOHAILHOE U COBpEMEHHas Hay4Has U
JMYHOCTHOE Pa3BHUTHE, npodeccruoHaIbHas
IPEeIIPUHIMATENbCKYIO TE€PMUHOJIOTHS;

NS TEeIBHOCTD B BO3MOYKHBIE TPACKTOPHUHU

npodeccuoHaIbHON npo¢ecCuoHaIbHOI0

cdepe, UCTIoIb30BaTh pa3BHUTHA U

3HaHUs 110 IPaBOBOM U camMo00pa30BaHus;

(UHAHCOBOW TPAMOTHOCTH | OCHOBBI

B PA3JIMYHBIX )KU3HEHHBIX | MPeIIpPUHUMATEIbCKON

CUTYalHUsX JeSITETTHHOCTH; OCHOBBI
¢buHaHCOBOM
rpPaMOTHOCTH; TTpaBHJIa
pa3paboTku Ou3Hec-
TUTAHOB; TTOPSIOK
BBICTPaNBaHUs
MPE3CHTAINH; KPeIUTHBIE
0aHKOBCKHUE MPOYKTHI

OK.04 OddexTrBHO MICUXOJIOTHYECKUE OCHOBBI
B3aUMO/IeHICTBOBATh U JeSITebHOCTH
paboTaTh B KOJUIEKTHBE U | KOJJIEKTHBA,

KOMaH/1e MICUXOJIOTHYECKUE
OCOOECHHOCTH JINYHOCTH,
OCHOBBI ITIPOEKTHOMN
JIeSITETTHHOCTH

OK.05 OCyIIeCTBIATh YCTHYIO U | OCOOGHHOCTH
MUCHMEHHYIO COLIMAIBHOTO U
KOMMYHHKAIUIO Ha KYJIBTYPHOT'O KOHTEKCTA;
TOCYJapCTBEHHOM SI3bIKE | MpaBHIIa 0(OPMIICHUS
Poccuiickoit denepanuu ¢ | JOKYMEHTOB U
y4eToM 0coOeHHOCTeN MOCTPOEHHUS YCTHBIX
COLIMAJIEHOTO U co00LIeHnI
KYJIbTYpPHOTO KOHTEKCTa

OK.06 [IposiBIATE IPaKAAHCKO- | CYIIHOCTB I'PA’KIaHCKO-

MTaTPUOTHYECKYIO

MTaTPUOTHYECKOU




MO3UIHIO,
JEMOHCTPUPOBATH
OCO3HaHHOE MOBEJCHHE Ha
OCHOBE TPAUIIMOHHBIX
POCCHUNCKHX AYXOBHO-
HPaBCTBEHHBIX
LIEHHOCTEH, B TOM YHCJIE C
y4€TOM rapMOHU3ALUN
MEXHAIIMOHAIbHBIX U

MTO3HIINH,
0011IeYeIOBEUECKHIX
[IEHHOCTEN; 3HAYNMOCTb
npodecCHOHATBLHOM
NEATEIBLHOCTH 110
CIIEUAIEHOCTH;
CTaHIapPTHI
AHTUKOPPYILILOHHOTO
[TOBEJEHUS U ITOCIIEICTBHS

MEXPETUTHO3HBIX €ro HapyIleHus
OTHOILLICHUH, IPUMEHSTh
CTaH1apThl
AHTUKOPPYIILUOHHOTO
IIOBE/ICHUS
OK.07 ConeiicTBOBaThL MpaBuIa SKOJIOTUYECKOM
COXPAHEHHUIO 0€30MacHOCTH IIPU
OKpYy>Karolei cpebl, BEICHUU
pecypcocOepeKeHHtIo, npoQeCCHOHAIBHON
IPUMEHSATh 3HaHUs 00 JeSITeIbHOCTH; OCHOBHbBIE
W3MEHEHUHU KIIMMarTa, pecypchl,
IPUHLUIBI OEPEXIINBOTO | 3a/1elICTBOBAaHHBIC B
IIPOU3BOJICTBA, npodeccuoHanbHOM
3¢ dEeKTUBHO AEHCTBOBATh | AEATEIBHOCTH; IIyTH
B UpE3BBbIYAITHBIX obecrnieueHus
CUTYyaLUsAX pecypcocOepexeHus;
IIPUHLIMIIBI OEPEKITUBOTO
IIPOM3BOJICTBA; OCHOBHBIE
HaIpaBJIEHUS] U3MEHEHUS
KIIMMaTHYECKHUX YCIOBUH
peruona
OK.08 Hcnonws3oBars cpeacTaa poib puznueckon
(bu3nyecKoil KyabTypsl KYJIbTYpBI B
JUISL COXpAHEHUS U OOIIEKYIbTYPHOM,
YKpEIJIeHUs 3/I0pOBbS B npoheccCuoHaIbHOM U
poruecce COLIMAJILHOM pa3BUTUU
npodeccnoHanbHOMI YeJI0BEKa; OCHOBBI
NEATENBHOCTH U 3JI0pPOBOT0 00pa3a >KU3HHU;
MoAJIepKaHus yCIIOBUS
HE00XO0AUMOTO YPOBHS npodeccuoHaTbHON
¢buznueckoi JeSITEIbBHOCTH U 30HBI
MIOATOTOBJIEHHOCTH pucka puznyeckoro
3I0pOBBS IS
CHEUAIILHOCTH; CPEACTBA
npoUIakTUKU
NIEpPEHAIPSHKEHUS
OK.09 [Tons3oBaTbcs IIpaBUjIa IOCTPOEHUS
npodeccuoHaTbHON IIPOCTBIX U CIOKHBIX

JTOKYMEHTaIMen Ha
rOCYJIapCTBEHHOM U
WHOCTPAHHOM SI3bIKAX

MpEeJI0KEHU N Ha
npo¢eCcCHOHATIBHBIE TEMBI;
OCHOBHBIE
o01IeyOTpeOUTENbHBIE
riaroJisl (ObITOBAS U




npodeccuoHaIbHAs
JIEKCHKA); JICKCUYECKUM
MUHUMYM, OTHOCSIIIIUHCS
K OMHUCAHUIO MPEMETOB,
CPEJICTB U MPOLIECCOB
podecCHOHATBLHOM
JeSITEIbHOCTH;
0COOEHHOCTH
MIPOM3HOIICHHUSI; TpaBUiIa
YTCHUS TEKCTOB
po¢eCCHOHATBHON
HANPaBJICHHOCTH

IIK 2.1

— IPOEKTHPOBATh
MOJTyJIH,
COOTBETCTBYIOIINE
Ou3Hec-3a1a4uam;

— co3/aBarthb
apXHUTEKTypHBIE
JMarpaMMbl U
JOKYMEHTAIHIO;

— OMpEeNeNsTh CTPYKTYPY
1 uHTEpPENCH MOTYIeiH;
— aHaATM3UPOBATH
TpeOOBaHUS K MOIYIIO U
OIIPEAETSTH €T
(GyHKIMOHATBHOCTD;

— IPOEKTHPOBAThH
apXUTEKTYpy MOJYJIS,
BKJIFOYasi BEIOOD
MOJIXO/ISIIIIUX TATTEPHOB
MPOEKTUPOBAHUS U
CTPYKTYPHI JaHHBIX;

— co3/aBaTh AMArpaMMbl
KJIaCCOB,
MoCJIe10BaTeNbHOCTENH U
MPOYMX TUATPAMM JIJISt
BU3YaJIU3aIIH
MPOEKTUPYEMOTO MOIYJIS;
— BBIOMpATh MOJIXOASIIHE
SI3BIKU
IPOrpaMMUPOBAHUS U
TEXHOJIOTUH IS
peanu3a MOTyJIs;

— TPOEKTHUPOBATH
uHTEepdeiich
IPOTPaAaMMHOTO
obecrieyeHus s
B3aUMOJCICTBUSA C
JIPYTUMH MOJYJISIMU U
CHCTEMaMH;

— Y4YUTHIBAaTh TPEOOBaHUSA
K MaclITaOupyeMOCTH,

— OCHOBHBI€ ITPUHIIMIIBI
IIPOCKTUPOBAHUS MOLYJIEN
MPOrPaMMHOTO
o0ecIeyYeHHUS;

— SI3BIKU
POTPaMMHUPOBAHUS U
TEXHOJIOTUH IS
peanu3anruu MOIYJEH;

— TaTTepHbI
MIPOCKTUPOBAHUS U
CTPYKTYpbI JaHHBIX JJIs
co3nanus 3p(HEeKTUBHBIX U
MacCIITaOuPyEeMBbIX
MOJYJIEH;

— METObl aHaIIu3a
TpeOoBaHul U c11oco00B
OINpeeIIeHUs
(GYHKIIMOHAJIBHOCTHU
MOJTYJIS;

— TIPUHIIUIBI CO3IaHUS
uHTepdeiicoB s
B3aMOJICUCTBHUS C
JPYTUMHU MOAYJISIMU U
CUCTEMaMHU;

— TPUHIUIIBI
obecrnieueHus
0€30ITacHOCTH,
MIPOU3BOJIUTEIILHOCTH U
MaciTabupyeMOCTH MpH
MIPOEKTUPOBAHUT
MOJYJIEH;

METO/Ibl aHaJIN3a U
ONTUMU3ALIH
MPOEKTHUPYEMBIX MOIYJICH
JUTSL IOBBIILICHUS UX

s dexTuBHOCTH U
Ka4yecTBa.

— TIPOEKTUPOBAHUS
monyieit I10 ¢ yuerom
TpeOOBaHUIl 3aKa3unKa;
— CO3/aHus
ApPXUTEKTYPHBIX
JTUarpaMm u
cnenuduKanuii Moaynei;
ornpezeneHus
uHTephercoB u
B3aUMOJICUCTBUSA MOAYJIEN
B CHUCTEME.




MPOU3BOAUTEILHOCTH
0€30MacHOCTH IpU
MPOCKTUPOBAHUU MOLYJIS;
NPOBOUTH aHAIU3 U
ONITHMH3AIHIO
MPOCKTUPYEMOT'0 MOAYJISI
JIJ1S1 TIOBBIIICHHS €T0

3¢ (HEeKTHBHOCTH U

KayecTBa

[IK 2.2 — paspabaTbIBaTh MOIYJIH | — S3BIK — CO3[aHUs MOLyJIen
IIPOrPaMMHOTO IPOrpaMMUPOBAHUS, IPOrPaMMHOTO
obecrieueHus ¢ OCHOBHBIC KOHCTPYKIIMH, | oOecrieueHus Ha
HCIOJIb30BaHUEM CHUHTAKCHUC; pa3IMYHBIX A3bIKAX

Pa3IUYHBIX S3BIKOB
MIPOrpaMMHUPOBAHUS U
TEXHOJIOTHIL;

— TPUMEHSATH NaTTEPHBI
MIPOEKTUPOBAHUS U
CTPYKTYpBI TAHHBIX JJIs
cosnanust 3 (HEeKTUBHBIX U
MacCIITaOuPyeMBbIX
MOJYJIEH;

— aHaJM3HPOBATh
TpeOOBaHUS U OIPEACIAT
(GyHKIIMOHATILHOCTH
MOJTYJIST;

— co3zaaBatb HHTEpPech
JUISL B3aUMO/JICUCTBUSA C
JIPYTUMU MOJYIISIMU U
CHCTEMaMH;

— obecrne4nBaTh
0€301IaCHOCTD,
MPOU3BOIUTENLHOCTD U
MacIITabupyeMOCThb IIPU
pa3paboTke MoIyInei;

— ONTHMH3HPOBATH
MIPOEKTUPYEMbIE MOJTYTH
JUTSI TIOBBITIICHUS UX

3¢ (HEeKTHBHOCTH U
Ka4yecTBa;

— paboTath C CUCTEMOI
KOHTpOJISI BEPCH;

— yJy4liath
MIPOU3BOIUTENLHOCTh
MOJIyJIeH, BBISIBIISISI U
yCTpaHssl y3KUe MECTa;

— TPOBOJUTH aHAIIU3 U
MOHHUTOPHHT
MIPOU3BOIUTEILHOCTH
MIPUIIOKEHNH;

MPUMEHSITh HHCTPYMEHTBI
1St pepakTopuHTa U

— MaTTepHBI
IIPOEKTHUPOBAHUS;

— CTPYKTYpPHI JaHHBIX;

— MPUHLHUIIBI CO3/1aHUS
uHTepdeiicoB s
B3aUMOJICICTBUSA C
JIPYTUMHU MOAYJISIMU U
cUCTeMaMM, TaKUX Kak
REST API, SOAP;

— paboty ¢
MHCTPYMEHTAIBHBIM
IPOrpaMMHBIM
o0ecIeYCHHEM;

— METO/Ibl ONITUMU3ALNH
KO/Ia ¥ aJITOPUTMOB;

— 3¢ dexTuBHBIE
AIITOPUTMBI U CTPYKTYPHI
JTAaHHBIX JJIS1 TIOBBILICHUS
MIPOU3BOIUTENFHOCTH;

— MHOTOINOTOYHOCTb B
MIPOTPAMMHBIX MOIYJISX;
— METO/Ibl ONITUMU3AINH
CETEBBIX IPOTOKOJIOB IS
yCKOpeHus: oOMeHa
JTAaHHBIMH;

— KJLIMPOBAHUE JIaHHBIX;
— yIpaBJICHUE MTAMSATHIO;
TEeXHUKHU MIOBBIIICHUS
MIPOU3BOIUTEILHOCTH
IPOTPaMMHOTO
obecrnieueHus

IIPOrPaMMHUPOBAHUS;
— OTJIAJKU U
TECTUPOBAHUS
pa3paboTaHHbBIX MOJYJIEH;
— IpPUMEHEHUs
CTPYKTYPHOTO U
00BEKTHO-
OPUEHTUPOBAHHOTO
IPOrpaMMHUPOBAHUS;

— ONTHMH3ALMHU KOJa U
AJITOPUTMOB
IIPOrPaMMHBIX MOJyJIEN
JUISl YBEJIUYEHUS
IIPOU3BOJUTEIIBHOCTH;
MOHMTOPMHTa M aHalu3a
IIPOU3BOJUTEIBHOCTH
IIPUIIOKEHU .




ONTUMU3ALUU
IIPOrPaMMHOT0 KOJA.

IIK 2.3 — HWHTETPHPOBATh MOAYJIU | — OOIIHUE MPUHIIUIIBI — HHTErparuu

Y KOMITOHEHTHI, (G YHKITMOHUPOBAHHUS POrpaMMHBIX MOJYJIEH U
oOecrnieunBasi UX anmnapaTHbIX, KOMIIOHEHTOB B €IMHOE
B3aUMO/ICHCTBUE; MPOTrPaMMHBIX U MPOrpaMMHOE PEIICHUE;
— paborats ¢ APl u porpaMMHO-anmapatHeix | — padotel ¢ API u BeO-
yCTaHaBJIUBAThH Cpe/CTB cepBUCAMU ISt
COETMHEHUS MEXKIY aJIMUHUCTPUPYEMOI B3aMMOJICHCTBUS MEXKIY
KOMITOHEHTaMU; nH(OPMAIIMOHHO- MOIYJISIMU;
— OTCJEKUBATh U KOMMYHHMKAITUOHHOMN — paboThI C
yCTPaHATh KOHQJIMKTBI U | CHCTEMBI; WHTErPAllMOHHBIMU
OLIMOKY MHTETPALIUY; — MEXIyHapOJHbIE wiarpopmamu u
— aHaJU3UpOBaATh U CTaHJAPThI JTOKAIbHBIX WHCTPYMEHTAMU;
OTIpEEIATh 3aBUCUMOCTH | BBIYMCIUTEIbHBIX CETEH; obecrnieueHus
MEXy MOJTYJISIMH U — METOJbI ¥ TIOJIXO/IBI K COBMECTUMOCTH u
KOMITOHEHTaMU; WHTETpaIi MOAYJeH U CTaOUIIBHOCTU CUCTEMBI
paboTaTh ¢ pa3TMYHBIMH KOMITOHEHTOB;
(dbopMaTamu 1aHHBIX U — TPUHIUIIBI
MIPOTOKOJIAMU TIepeIaun BEPCHOHUPOBAHUS U
JTAHHBIX yIpaBIeHUS

W3MEHEHUSIMU TIPU

WHTETpaluy;

IPUHLMIIBL  O€30MaCHOCTH

[PU UHTETPALUU MOIYJeH

1 KOMIIOHEHTOB

[IK2.4 — aHAJIM3UPOBATH — MPUHIUIBI 1 METO/IbI — OTJIAKU

TpeOOBaHUS K TECTUPOBAHUS IPOTrPaMMHOTO
MIPOrpaMMHOMY MIPOTrpaMMHOTI0 obecrnieyeHus Ha ypOBHE
o0ecrnedeHuto u o0ecrnievyeHus; IPOrpaMMHBIX MOJTyJIEH;
COCTABJISITh TUIAHBI — OCHOBBI — TECTUPOBaHUS
TECTUPOBAHUS, MpOrpaMMHUPOBAHUS U IPOTrPaMMHOTO
— CO03/[1aBaTh TECTOBbIE aApXUTEKTYPBI obecrnieveHus;
CIIEHAPHUH U TECT-KEHCHI MIPOTPaMMHOTO — (opmupoBaHus
JUTSL IPOBEPKU obecrieyeHus; TECTOBBIX CLIEHAPUEB;

(YHKIIMOHATLHOCTH U
COOTBETCTBUS
TpeOOBaHUAM;

— BBINOJHATH
TECTHPOBAHUE
MIPOrPaMMHOTO
o0ecrnieueHns BpyuHYIO U
aBTOMATHU3HPOBATh
MpoIiecC TECTUPOBAHHS,
— aHAIM3HPOBATh
pe3yIbTaThl TECTUPOBAHUS
U JOKYMEHTHPOBATh
HaliJlecHHbIEC OINOKY;

— pa3pabaTbIBaTh
CTpaTeTHH OTJIAJKA U
WCIIPABIIATH OIUOKU B
MTPOrPaMMHOM

— OCHOBBI 0a3 JaHHBIX U
SQL-3anpocos;

— WHCTPYMEHTHI JUIS
aBTOMAaTHU3aIuU
TECTUPOBAHUS;

— OCHOBBI pa3paboTKu U
OTJIAJKH TIPOTPaMMHOTO
obOecrieueHns Ha Pa3HbIX
SI3BIKAX
MPOrPaMMHUPOBAHHS;

— TnoHATue aedexTa
MPOrPaMMHOTO
obecreyeHus;

— KPHUTEpPHUU KauecTBa
I10;

— BHbI M THIIBI
tectupoBanus [10;

— TIOATOTOBKH TE€CTOBBIX
iatdopM (ycTaHOBKa
ONEpPalOHHOW CHCTEMBI,
nononHutenasHoro 110 u
JPyToro O
HEOOXOIUMOCTH);

— OIIEeHKH 00BheMa
tectupoBanus 10 ¢
[ENBIO OTIPeICTICHUS
HEOOXO/IUMBIX PECYPCOB
JUTSL €TO BBITIOJTHEHUS;

— HAaCTPOMKHU TECTOBOM
Cpeabl M anmapaTHBIX
CPEACTB JJIsl BHIITOJTHEHUS
tectupoBanus 110 B
COOTBETCTBUH C 33JaHUEM
Ha TECTHPOBAHUE B




0o0eCIIeYeHNH;

— BBIIOJHATH MOJTYJIbHBIE
TECTHI C UCIIOJIb30BAHUEM
WHCTPYMEHTOB
TECTUPOBAHUS, B TOM
qucie
aBTOMATHU3UPOBAHHOTO
TECTUPOBAHUS;

— HCIOJIB30BaTh CHCTEMBI
koHTpois nedexros [10;
COCTaBJIATH OTYET O

— TEXHHUKU PYYHOTO
TECTUPOBAHUS,

— TEXHUKH
aBTOMATU3UPOBAHHOTO
TECTUPOBAHUSI;

— KW3HEHHBIN MUK
nedexra [10;

— NPUHLUIBI pabOTHI B

CHCTEME KOHTPOJIS
ne(EeKTOB;
OCHOBHBIE  IIOHATUS O

npeaenax cBoen
KOMIICTCHIIHH,

— (opmupoBaHus u
MIPEICTABJICHUS
OTYETHOCTH O MOJATOTOBKE
K BBIITOJTHEHUIO 3a1aHUS
Ha TectupoBanue [10 B
COOTBETCTBUU C

YCTaHOBJICHHBIMU
periiaMeHTaMu;
BBIMIOJITHEHUSI ~ TECTOBBIX

BBIITOJIHCHUH kauectse [10 IIpoLielyp Ha TECTOBBIX
tectupoBanus [10 JAHHBIX

IIK 2.5 — OIIUCBIBATH — CTaHAapThI — CO3JaHUs TEXHUYECKON
(GYHKIMOHATIBHOCTD TEXHUYECKON JOKYMEHTaluu JJIs
MO/JIyJIEH B JOKYMEHTALNU; MOZYJIEH;
JOKYMEHTAIUH; — TPUHLUIBI — JOKYMEHTHPOBaHUS
— €03/4aBaThb IMAarpaMMbl | JOKYMEHTUPOBAHUSA kona, APIu
U1 WITFOCTPALMU paboThl | IPOrpaMMHOI0 UHTEpQECcoB;
MOJyJIEH; obecrnieueHus; paboThI co
— IPOrpaMMHUpPOBaTh C UHCTPYMEHTBI JUIS | CIIELIMAIU3UPOBAHHBIM
HCII0JIb30BAHUEM co3ganuss  TexHuueckoi | I1O o
KOMMEHTapUEB IS JOKyMEHTaluu U | JOKyMEHTHUPOBAHHUIO

JOKYMEHTHUPOBaHUS KOJIa,
— HCMOJb30BaTh
CICIMAIbHBIC METKH/TETH
JUISL OTMETKH Ba)KHBIX
yacTen KoJaa B
JOKYMEHTAIINH;

— BECTH XypHaI
W3MEHEHUH U
(bukcupoBaTh OOHOBJICHUS
MPOrPaMMHBIX MOJYIIEH;
— pa30uBaTh MOAYJIU Ha
JIOTUYECKHe OJOKH U
OITMCHIBATH KaXIbIH OJI0K
OT[IENbH;

— BKIIOYATh B
JOKYMEHTAITHIO
0COOEHHOCTH MOJYJIEH,
TaKhe KaKk OrpaHUYCHHS,
YSI3BUMOCTH WA
ONTUMAJIbHBIE HACTPOUKH;
MIPOBOIUTH PETYIIIPHOE
OOHOBJICHHE
JOKYMEHTAITUH TTPU
W3MEHEHUU MOJyJIed WiH
100aBJICHHH HOBOTO
(GyHKIIMOHATA.

KOMMCHTHUPOBAHUA KOAa

IPOrPaMMHOT0 KOJ1a




2. CTPYKTYPA U COJAEPKAHUE ITPOPECCHOHAJIBHOI'O MOAYJIA

2.1. TpynoeMKOCTb OCBOEHHS MOAYJS

HaumeHOBaHHe COCTABHBIX YacTell MOLYJIS O0beM B yacax B 1.4 B popme npaxr.
NOATOTOBKH
YueOHbIe 3aHITUS 470 330
KypcoBas pabora (IIpoexT) 20 0
CamocTrosrenbHas paborta - -
ITpakTuka, B T.4.: 288 288
yaeOHast 144 144
MIPOU3BOJACTBEHHAS 144 144
IIpomMexxyTouHast arrecrauus X
Bcero 1115 618
2.2. CtpykTypa npodeccHoHATBHOT0 MOAYJIA
Konx OK, TIK
5 . ~ g
g 7 Z| g =
O = ) L8 = “
: = | 5| &% E|d
= 2 E E | = B =
2 2 é = g - » ®
HanmeHOBaHMs pa3/ienos 8 g S ElE| & | g
Becero | E 2 p= A o | =4 S g
npodecCuoHaIbHOTO qac ClS ) o S| 3 = o)
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1 2 3 4 5 6 7 | 8 9 10
OK.01 — Pazgen 1. PazpaboTka 302 273 273 242 | 20 | 11
OK.09, IIK MIPOTPaMMHBIX MOIYJEN
2.1,1IK 2.2,
[K 2.5
OK.01 — Pazgen 2. OcymectBienne 142 125 125 108 - |17
OK.09, IIK HHTETpaIiy MPOrpaMMHBIX
2.1, 11K 2.3, Monyiei
IK 2.5
OK.01 — Pazgen 3. Ilognepxka u 149 146 146 143 - 3
OK.09, IIK TECTUPOBAHUE
2.4, 11K 2.5 POrpaMMHBIX MOAYJIEH
OK.01 - Paznen 4. Maremaruueckoe 64 64 64 64 - -
OK.09, IIK MOJIETTUPOBAaHHE
22,TIK 2.3,
K 2.4, TIK
2.5
OK.01 — Paznen 5. Uncnennsie 64 64 64 64 - -
OK.09, TIK METOJIBI
22,TIK 2.3,
MK 2.4, TIK
2.5
OK.01 — Paznen 6. bezomacHocTh 88 88 88 84 - 4
OK.09, IIK MIPOrPaMMHOTO
2.2,11IK 2.3, obOecreyeHust




K 2.4, TIK
2.5
OK.01 — YyeOHas mpakTHKa 144 144 144
OK.09,
K 2.1 -
K 2.5
OK.01 — [IpousBoacTBeHHAas 144 144 144
OK.09, MpaKTHKa
K 2.1 -
K 2.5
[IpomesxyTounast 36 36 36
aTTecTauus
Bcezo: 1115 | 756 | 756 | 705 | 20 | 35 | 144 | 144
2.3. llpumepHoe coaepkaHue NpogeccHOHAIBHOT0 MOAYJIS
HaumeHoBaHue IIpumepHoe conepxaHue yueOHOro MaTepuaa, MPaKTHYECKUX 1

Pa3aesioB H TEM

J1a00paTOPHBIX 3aHATH, KypCcogoll npoekm (paboma)

Paznen 1. Pazpadorka nporpammubix moay.Jieii (302 gaca)

MJIK.02.01 Pa3paGoTka nporpaMMHbIX MOJYJel

KypcoBoii npoekr (padora) (20 yacoB)

Tema 1.1.
Hcnoab3oBaHue
MPUHIUIIOB
00beKTHO-
OPUEHTHPOBAHHOIO
MPOrpaMMHpPOBaAHUSI
npu pa3padorke
MPOrpaMMHBIX
MoayJiei

Conep:xanue

MopynbHas ApXUTEKTypa MOCTPOCHUS MPUWIOKEHUH. [IpuHUUOEBL
IIpeumyiectsa. IIpumepsl IpUIIOKEHUIM

ApXUTEKTypHbIE [Ia0NOHBI, TPUMEHSEMbIE MpPH pa3pabOTKE MPOrPaMMHBIX
monyieir (MVC, MVVM, MVP)

HHCTpyMeHTHI pa3padOTKu MPUIOKEHUH C MOAYJIBHONH apXUTEKTypold. CHCTEMBI
KOHTPOJISI BEpCUIL.

Pabora ¢ OumbOnmmorekamu (TpUMEHEHHE CTaHJAPTHBIX OHOIMOTEK, CO3/IaHUE
oubmmorex). bazoBbie mnpuHIMIBI pabOTBl C MacCHBaMH, KOJUIEKIUSMHU,
cTpokamu. PaGora ¢ 1aToii 1 BpeMeHeM.

ITaTrTepHbl MPOEKTUPOBAHMSA: OTHOLICHHS MEXIy KiIacCaMd W OO0beKTaMu
(HacnemoBaHuMe,  peanM3allds,  acCOUHWAlWs, KOMIIO3HWIIMS,  arperamms),
uHTep(deiicel, aOCTPaKTHBIE KIACcChl, MMOPOKIAIONINE IATTEPHBI, MATTEPHBI
MOBEJICHHS, CTPYKTYpPHbIC MATTEPHBI, IMOBEJACHYCCKUE ITaTTEPHBI, MTATTEPHBI
00BEKTOB.

Cucrema BBOJa-BHIBOJa, CpPEACTBAa JIOCTyna K (aimam W mankaM (aniaoBoit
CUCTEMBI, UTCHUS/3AMUCH, CXKATHS MOTOKOB U MEXAaHHU3MOB H30JIMPOBAHHOTO
XpaHCHUSI.

Pa6ora co CTPOKAMH, PEryISIpHBIMU BBIPXKCHUSIMH,
KOAMPOBaHHE/JEKOAUPOBAHHUE TEKCTA.

ACHHXpOHHasi Monenb mnporpammupoBanusa. Ilyn  mortokoB.  abmon
ACMHXPOHHOTO BBI30Ba MeTOM0B. CHHXpOHHM3AIMA BBI3BIBAIONIETO MOTOKA.
[lepenava 1 mpreM crienMaNbHBIX JAHHBIX COCTOSIHHS.

[TapannensHoe nporpammupoBanue. Co3gaHue 3agaud. MeToabl OXXKHMIAHUA
BBIIONHEeHHs 3anaun. JlssmOnma-BeipakeHUss B KadecTBe 3amaun. Co3maHue
MIPOJIOJDKEHUS 3a1aui. Bo3Bpat 3HadeHuit 3 3agayn. OTMEHa 3a/1a4u.

B ToMm umncie NMPaKTUYC€CKUX U ﬂaﬁopaTopm,lx 3aHATHI

1. Pa3paboTka nporpaMMHBIX MOJyJel Ui paboTsl ¢ MaccuBamu. PaboTa uepes
CHUCTEMY KOHTPOJISI BEPCHUI.




2. Pa3zpaboTka mporpaMMHBIX MOAYJEH st paboThl ¢ KoyuieKiusmu. PaGora
Yyepe3 CHCTEMY KOHTPOJISI BEPCHH.

3. Pa3paboTka mporpaMMHBIX MOAYJIEH JJisl paboTHI ¢ AaToil u BpemeHeM. Pabora
Yyepe3 CUCTEMY KOHTPOJISI BEPCUH.

4. Pa3paboTka TpPOrpaMMHBIX MOAYJIECH C WCIIOJB30BAaHUEM TATTEPHOB
poeKkTrpoBaHus. PaboTa depes cuctemy KOHTPOJISI BEPCHIA.

5. Hapuramus mo c¢aiinoBoii cucreme. Utenme u 3ammch QaitnoB. Paborta c
moTokaMu. PaboTa ¢ M30JMPOBAaHHBIM XPAaHUIIUIIICM.

6. Paborta ¢ OompmmMu oO0beMamu TekcTa. KomupoBaHue M AEKOAWPOBaHUE
ctpok. llocTpoeHwe perymspHBIX BBIpaXeHWH. UTeHwe W 3amuch (ailyioB B
Pa3HBIX KOJUPOBKAX.

7. Opranusanys aCHHXpPOHHOTO BBI30Ba METOJIOB

8. Cozpmanue mporpaMMHOTO MOJIYJSI, KOTOpPBIA OyIeT BBHIMOTHATH METOABI B
paMKax HapajulelbHbIX 3a/a4

B ToM uncsie camocTosTe/IbHASA PadoTa 00ydaKOUIUXCS
Heobxooumocms u memamuxa onpedenstomcs 00paz08amenvHOU Opeanu3ayuel

Tema 1.2. KiroueBble
aAJITOPUTMBI U
CTPYKTYPbI TaHHBIX
JJIS1 BBITIOJTHEH U
3a1a4 MPOrpaMMHBIX
Moayaen

Conep:xanue

ANTOpUTMBI U CTPYKTYpHI JaHHBIX. OIeHKa CIO0XHOCTH alropuTMoB. [lonsTue
ACUMIITOTHUYECKOH oOueHkd. bonpmme O-HoTauuu. BpemeHHas CII0XXHOCTb
anroputMma. lIpocTpaHCTBEHHast CIOXXKHOCTh ajropurMa. AHaIU3 Xy[IIIEro,
JIYYILETO U CPEJHErO CIy4aes.

OcCHOBHBIC CTPYKTYpPHl HaHHBIX (MAacCHUB, CBSI3HBIM CIIUCOK, CTEK, OYepe.b;
oTiepalliivl BCTaBKH, TIOVCKA U YAAJICHUS; IPEACTABICHHE JAHHBIX B TAMSITH).

ANTOpPUTMBI  COPTHPOBKM M  MoOHCKa. OCHOBBI PEKYpPCHH: IPHUMEpHI,
MIPEUMYIIECTBA M HEJJOCTATKH.

Xemi-tabauna u xem-¢GpyHkius. Kommusun u paspeiieHue Koutu3ui. MeTozpl
XCIIMPOBaHUS M CXKaThs JaHHBIX. O(PPEKTUBHOCTP W MPUMEHEHHE Xelll-

CTPYKTYD.

HepeBbs u rpadsl. [IpeacraBnenue rpadoB u aepeBbeB. [lowck B rimyOuHYy U
mupruHy. MUHUMYM 3aTpaTHBIA My Th (anroputM JlerdkcTpsl). JlepeBns moncka u
o0xona.

Kaguple anropuT™Mbl M AMHAMUYECKOe MporpammupoBaHue. OCHOBHBIE HAEH
JUHAMUYECKOT O IPOIPaMMHPOBAHUSI.

AnroputMel paboThbl C TEKCTOBBIMH JaHHBIMU. Onepanuu Haf crpokaMu. Ilouck
MOACTPOKH (HAMBHBIA alrOpUTM TOWCKa, anroput™m Kuyra-Moppuca-Ilparra,
anroput™m bBoiiepa-Mypa). IlpoOmembl Ha cTpokax (3agada O prOK3ake,
PEAAKIIMOHHOE PACCTOAHUE). AJNTOPUTMBI C UCIIONb30BAHHUEM XEIIMPOBAHUS
(xew-pyHKIMM Ui CTPOK, anroputM PaOuna-Kapma). CTpokn M CTPYyKTYpbl
JIAHHBIX (OTIEepaIiy C THHAMUYECKUMH CTPOKaMH, TPHAJIbHBIC JICPEBbsI)

Kyun u ouepenu. Ouepean ¢ npuoputeToM U Kyun. Kyda u ee npumeHenue.

B Tom uncie NMPAKTHYCCKUX U naﬁopaTopHux 3aHATHI

9. OneHka coKHOCTH aJITOPUTMOB

10. IIpumeHeHuE peKypPCUBHBIX aJIrOPUTMOB

11. PaGota ¢ anropuTMaMu COPTUPOBKH U ITOMCKA

12. Cozmanue xem-Tabaull 1 uX UCIIOJIB30BaHUE JIJIST YCKOPEHUS TTOMCKA JAHHBIX

13. Haxoxxaenne kpaTyailmmx myTed B rpadax ¢ HCIOJIB30BAHUEM aITOPHUTMa
JerkcTpel

14. PemeHue 3amaunl O PIOK3aKe C HCIOJIb30BAaHHMEM METOJAa JTUHAMHUYECKOTO
IPOrpaMMHUPOBaHHUS

15. Peann3anys CTpOKOBBIX aITOPUTMOB

16. Peanu3zanys NpHOPUTETHBIX OUepenel TS ITIaHUPOBAHUS 33144

B Tom uncsie caMocTOoATEILHAS paﬁoTa Oﬁy‘lalOlIII/lXCﬂ
Heobxodumocme u memamuxa onpedensiomcs oopazoeamenvbHou opeanusayueti




Tema 1.3.
IIpoexTHpOBaHME
MoayJ1eil

Conep:xanue

OCHOBHBIE IPUHLMUIBI TPOESKTUPOBAHUS MOAYJIEH MPOrpaMMHOTO OOECTIeYeHHSI.
Mertonsr aHanmm3a TpeboBaHWI W CHOCOOOB oOmpeneneHuss (yHKIMOHAIBHOCTH
MoOIyJs. MeTonpl aHanM3a W ONTHMHU3AIMU IMPOSKTHPYEMBIX MOAYJEH s
MOBBILIEHHS WX J(PQPEKTUBHOCTH W KadecTBa. JleKoMmmosuims 3agaddl Ha
nomzanayn. Coznanne creru(uKaIii MOTyIIs.

[Tpunnue! oOecriedeHust Oe3omacHocTH, POU3BOJUTEIBHOCTU u
MacIITaOUPyEeMOCTH MPH MPOEKTHPOBAHNH MOJYJeH

[IpuHIHITEI TPOCKTUPOBAHMUS KJIACCOB. [IpOCKTHpOBaHHME KIIACCOB C YYETOM
MHKancyysun. Mcrmob30BaHne HACIEAOBAHHS: CO3JaHUE HUEPApXHH KIIACCOB.
[Tommmmophu3m: meperpy3ka MeToI0B 1 HHTep(hEHcoB.

[Ipumenenne nuarpaMMm KJIacCOB TpPU TNPOCKTUPOBAHUU TpeOOBaHWI K
BHYTpPEHHEH CTPYKType NPOrpaMMHOI0 MOIYJISI.

HpI/IMCHeHI/Ie AuarpaMM  KOMIIOHCHTOB IS BU3YyaJIM3allMUM OpraHu3alnu
KOMITIOHCHTOB ITPOCKTUPYEMOT'O MOOYJISA

B TOM unciie NTpaKTHYECKHUX M JIA00PATOPHBIX 3aHATHI

17. Ananu3 TpeboBaHUH K MOZYJIIO M ONIpeJielieHHe er0 (YHKIIMOHATBHOCTH

18. Coznanue crienuUKay NporpaMMHOTO MOYJIsS

19. TpoekTupoBaHne TpeOOBaHWH K BHYTPEHHEH CTPYKType NpPOrpPaMMHOTO
MOAYJNS  CpeACTBAMHM  JWarpaMM  KiaccoB. [IpumMeHeHHMe  MaTTEpHOB
NIPOEKTUPOBAHUS

20. IIpoekTupoBaHHe TpPeOOBAaHUI K OpraHM3alMd KOMIIOHCHTOB MOIYJIS
CpPEACTBAMH AMarpaMMbl KOMIIOHEHTOB

21. IIpoektmpoBarhs WHTEp(EWCHl MPOTPAMMHOTO  OOECHeUeHus s
B33HMOI[CI7[CTBH$I C IpyruMm MOAOyJasIMU U CUCTCMaMU

22. AHanu3 M ONTUMHU3ALUS MPOEKTUPYEMOTO MOYJS AJs TOBBIIIEHUS €ro
2¢(EeKTUBHOCTH U Ka4ecTBa

B ToM 4nciie caMoCcTOsSITeIbLHAS paﬁoTa oﬁyqamnmxm
Heobxooumocms u memamuxa onpedenaromcs 00paz08amenvHoll opeanuzayuelt

Tema 1.4. Co3nanue
MPOrpPaMMHBIX
MoayJieit ajst
B3aNMO/IelcTBHS C
noJib30BaTe/ieM

Conep:xanue

Buasl mosnp3oBaTenbckoro uHTepdelica (KoOMaHAHAs CTpOKa, TpaduuecKui,
peueBoii). OcHOBHbIE OdTanmbl M OPUHIOMIBL  pa3pabOTKU  IpadUUecKOro
10JIb30BATEJILCKOr0 HHTEpdeErica.

TexHONOrMH M HMHCTPYMEHTHI pa3pabOTKu TPadUuecKoro IMoJb30BaATEIbCKOIO
nHTEepdeiica.

KoMnoHeHThI rpaduueckoro mojib30BaTeNbckoro uutepdeiica. THIbl 371eMEHTOBR
ynpasieans. KommoHoBKka snemeHTOB ympasieHus. CoObitusa. OOpaboTuuku
COOBITHH.

Pabota ¢ oxknamu. OcHOBHblE MeTOIbl paboTbl ¢ okHaMu. Co31aHHE OKHa:
¢byHkunu u knaccel. OTKPBITHE M 3aKpbITHE OKOH. B3anMmoneiicTBue ¢ okHaMu
(mampuMmep, mepenadya JAaHHbBIX). [Ipumepsl Bamuganuu (mpoBepka ¢opmara
BBosa). CooOmenuss 00 ommOKax ©  yBEJAOMIICHHS  MOJb30BaTEsl.
Vcnonb30BaHue PEryysipHbIX BBIPAKCHUH JUIs BAJIWAALIIH.

MHOronoToYHOCTh M acHMHXpOHHasi pabora okoH. Muoromotounocts B GUI-
npuwioxkeHusx.  [IpoOmeMbl  CHHXpOHM3alMKM  TOTOKOB.  Vcmomp3oBanne
ACHHXPOHHBIX BBI30BOB JIJIsI TOJITO BRIITOJIHUMBIX OMIEPAIINi.

3nauenue ctuinsd B UX/UI nuzaiine. OcHoBBI Teopuu 1BeTa. Pabora ¢ nBetom u
mpudramu. CTrau3anus.

PaGora c Tekcrom, m3oOpaxkenusimu. Iloctpoenme rpadukoB u AHarpaMm.
Bubnmoreku 11t noctpoenus rpadukoB u auarpaMM. Pabota ¢ MyneTHMeaHna

B Tom uncie NMPAKTUYCCKUX U ﬂaﬁopaTopm,lx 3aHATHI

23. HpOGKTHpOBaHI/Ie TJIaBHOT'O OKHa MPWJIOKCHUA C HCCKOJIbKUMU IMAHCIIAMHA U
QJICMCHTAMHU YIIPABJICHUL.

24, Pa3paboTka MOIyJIei MHOTOOKOHHOTO ITPUJIOKEHUS




25. Pa3paboTka cTuiedl Il MPHUJIOKEHUS AJS YIydLIeHUS B3aUMOACHUCTBHA C
10JIb30BATENIEM

26. PazpaboTka MOAyme i IpeCTaBICHHUS] TEKCTOBOM MH(GOpMAITUN

27. PazpaboTka Moxynel aiisi paboThl ¢ N300paKEeHUSIMHU

28. PazpaboTka Momyneit Ui npeAcTaBieHUss HHPOpMAUK B BUIE IpadUKOB U
JarpaMm

29. PazpaboTka Moxynel [iisi pabOTHI ayIM0 U BUIEO

30. Peammzamusi 3arpy3kd JaHHBIX W3 HWHTEpHETa B (POHOBOM pexume 0e3
OJIOKHPOBKH OCHOBHOTO ITOTOKA PUJIOKCHHSL.

31. Pa3paborka (OopMBI pPETUCTpalMM C JJIEMEHTAMH BBOJAa U IPOBEPKOM
KOPPEKTHOCTH BBEJICHHBIX JAHHBIX.

B ToM unciie camocTosTeIbHASA PadoTa 00yYaKOUIUXCS
Heobxooumocms u memamuxa onpedenstomcs 00paz08amenvHOU Opeanu3ayuel

Tema 1.5. Cozganue
Moayjaei ajas
B3anMO/IeiicTBHS C
0a3aMHu JAHHBIX

Conep:xanue

BzaumogpeiictBue mpunokeHnss ¢ 0a3oif JaHHBIX. TEXHOIOTHH [OCTyma K
JaHHbIM. be3omacHocTh nipu pabote ¢ 6a3aMu TaHHBIX.

[Monstne u mnpeumymiectBa ORM. Konnenmnueld 00BEKTHO-PEISIIMOHHOIO
otobpakeHnss u wucnons3oBanue ORM-OnOmmorek. [lpumeneame ORM  mns
paboThI ¢ 0a3aMu JaHHBIX.

Peanmuzanmss CRUD-onepauuii B npuiioskeHnd. BrimonHeHue 3anpocoB Kk 6aze
JAHHBIX.

B Tom umcie NMPaKTUYCCKUX U J'IaﬁOpaTOpHLIX 3aHSATHH

32 Pa3paboTka mporpaMMHBIX MOJyJIeH it paboThl ¢ 0a3aMu TaHHBIX

33 Pa3paboTka mporpaMMHBIX MOJYJIeH Uit pabOTHI € 3arpocaMu K 0a3e JaHHBIX

B ToM unciie camocTosiTeIbHAS padoTa 00y4aI0IINXCH
Heobxooumocmos u memamuxa onpedensitomest 00paz08amenvHOU Opeanu3ayuen

Tema 1.6
IpuHUMNBI
0e30macHOCTH,
NMPOU3BOAUTEILHOCT
HH
MaclITadupyeMoCcTH
NMPOrpaMMHBIX
MOIyJieil

Conepxanue

OcHoBHBIE TTOHATHS: 0e301acHOCTh MIPOrpaMMHOTO obecrniedeHus,
NPOU3BOJUTEIFHOCTE MOJYJIeH, MacITabupyeMOCTh ApXHUTEKTypbl. MeTob
obecrieyeHust Oe3onacHocTH. DakTOpbI, BIUSIONIME HA MPOM3BOJUTEIBHOCTS.
TexXHUKH TOBBIIICHHS TPOU3BOAUTEIBHOCTH MPOIPAMMHOTO  O0ECICUCHHUS
MacmtabupyemMocTs: TOPU30OHTAJIbHAs M BEPTHKAIbHAs MacIITaOMpPYeMOCTB;
OPUHLUIEL  [POSKTUPOBAHMS ISl  MacIITaOMPyeMOCTH;  HCIIOJIb30BaHUE
00JIa4HBIX TEXHOJIOTHH ISl MaciuTaOMpoBaHusi. MeTpHKH 0e30MacHOCTH
(HampuMep, KOJMMYECTBO yA3BUMOCTEH). VHCTpyMEHTHI JUIi MOHUTOPHHIA
pon3BOAUTENILHOCTH. [101X01bI K HArPY30YHOMY TECTUPOBAHHMIO.

[lonsatne ontummzauu koxa. OCHOBHBIE LENIM ONTHMH3ALMM: MOBBIILICHNAE
CKOPOCTH  BBINOJIHEHMS, CHIDKEHHE THOTpeOJeHUsI MaMATH, YJIydLIeHUE
YUTAa€MOCTH W TOJJAEPKKH Koja. MeToasl  yIy4llIeHUs  aJrOpUTMOB.
[IpodunupoBanne u oTHanKa MPOU3BOAMTENBbHOCTH. Crienu(HUYHBIE METObI
ONTHUMU3ALUH ISl Pa3HBIX SI3BIKOB MPOrPaMMUPOBAHUSL.

B ToM ynciie NpaKTHYECKUX H 1a00pPATOPHBIX 3aHATHH

34. Onrtumuzanuss NPOEKTHPYEMBIX  MOAYJEM  Juid  TOBBIIIEHHA  UX
3(h(PEeKTHBHOCTH 1 Ka4eCTBA

35. Pemenue 3a7a4 Ha ONTUMU3AIUIO aJITOPUTMOB

36. AHamM3 ¥ MOHUTOPUHT TPOU3BOIUTENHHOCTH TprioKeHud. OOecrnedeHre
MPOU3BOAMTEILHOCTH M  MACIITA0MPYEeMOCTH TMPH  pa3paboTKe MOJyJei
MPOrpaMMHOT0 00ecTieueHUs

37. YnqueHI/Ie MMPOU3BOJUTCIIBHOCTHU MOHYHefI NMOCPCACTBOM BBLIABJICHUA H
YCTPpAaHCHUS Y3KUX MCCT

38. Obecneuenne ©e30macHOCTH MpHU pa3paboTKe MOAYNEH NPOrpaMMHOIO
o0ecnieyeHust




B ToM uncie camocTosiTeIbHASA padoTa o0yJarommxcst
Heobxooumocmob u memamuxa onpeoeisitomcesi 06pazo8amenbHoll opeanuzayuerl

Paznen 2. OcyluecTBieHre HHTErpallMi MPOrPaMMHBIX MoayJeii (142 yaca)

MJIK.02.02 OcymecTB/IeHHe HHTETPAIMHM MPOTPAMMHBIX MOAYJIeH

Tema 2.1.

OcHOBBI HHTETPALIMHU
NMPOrPaMMHBIX

Moy e

Conep:xanue

Pazpaborka REST API. Kinnenr-cepepHoe B3anMoaeiicTaiue. OCOOEHHOCTH
nepenaun nadopmanuu no HTTP npotokomny. Ctpyktypa HTTP 3anpoca.
HTTP meronsl: GET, POST, DELETE, PUT, PATCH. HTTP 3aronoBku.
Teno 3anpoca.

MapmpyTtusars 3anpocoB. | pynmupoBka MapiipyToB. CTaTHYECKHE PECYPCHI.

O6pabotka 3anpocos nonb3osarens. Path, Query mapamerpsr. O0paboTka
coiepKUMOro body: raw, objects, forms, multipart. Banmunarwst raHHBIX.

®dopmupoBaHue U OTIIPaBKa OTBETOB: object, file. [lapameTprr oTBETOB: cTaTyC
KOJI, THII COACPKUMOTO, 3ar0JI0BKH, cookies. [lepeHamnpanicHus.
Cepuanuzanus/gecepuanuzanys 00beKTOB.

Cosznanue 1 ynpasjieHue (OHOBBIMU 3ajauaMHu.

Ayrentudukanys u apropuzanust. oAuth, JWT, forms. Ceccun. PoneBoe
pasrpaHHyYeHHE JOCTYIA K PeCypcaM.

Pa3paborka WebSocket API. B3aumoeiicTBre kineHTa u cepBepa 1o
WebSocket mporokony. Hactpoitku coenuaenusi. OTKPBITHE U 3aKPBITHE
coenunenusl. [lepenava cooOmieHus cepBepy.

Pa3paboTka MUKpocepBUCOB. MUKpOCEpBUCHAS U MOHOJINTHAS apXUTEKTYPA.

Cunxponnoe (REST, gRPC) u acuaxporHoe (6pokepsl cOOOIIeHNH)
B3aMMOJICHCTBUE MEXY MUKPOCEPBHCAMHU.

B ToMm uncie MPAKTHYCCKUX U ﬂaﬁopaTopnmx 3aHATHH

1. Co3zanme KIIMEHTCKOTO MPHIIOKEHUS sl paboThl ¢ myomuaabiM AP

2. Cozmanmne REST API mpunokenus ¢ peanuzamnueii: 1o0aBneHus, yiajleHus,
M3MEHEHUs U co37aHus JaHHbIX (0T 3 - 4 cymHocTei)

3. Pacumpenue pynkunonana REST API npunoxxenust: pabota ¢ yJaleHHbIM
MCTOYHHUKOM JIaHHBIX

4. Paciumpenue ¢pynkunonana REST API npuioskenus: padora co
CTaTHYECKUMU M300paKeHUsIMU (pecypcamu) - 3arpy3Ka, repejiada, yJaajieHue.

5. Pacummpenne gynknuonana REST API npunoxenns: oopadotka path n
query mapaMeTpoB

6. Pacinpenne gynknuonana REST API npunoxenns: o0pabotka ommoox,
nepeaaya coobuieHuit 06 ommoKe MoJIb30BATENIO

7. Pactumpenue ¢pynkimonana REST API npuokeHus: Bauaamnus
MOJTyYEHHBIX JTAHHBIX

8. Pacimpenne gynknuonana REST API npunoxenus: nobaBnenue GoHOBBIX
3a1a4

9. Pactumpenue ¢ynkironana REST API npunoxenus: 1o0aBieHue
ayTeHTU(UKAIMH U aBTOPHU3AIINH, CO3/IaHHE POJICBOW CHCTEMBI

10. Co3naHue KIMEHTCKOTO MPUIIOKEHUS JIJIsl pa0OTHI C ITyOJINYHBIM
WebSocket.

11. Co3nanue cepBepHOro MPUIIOKEHUS JUisl paboThl o websocket mpoTokory.

12. Coznanre MUKpOCEPBUCHOTO MPUIOKEHUS ¢ B3aumoeincTeueM mo REST

13. Co3znmanme MUKPOCEPBHCHOTO MIPIIIOKEHUS ¢ B3anMoaeiicTBrueM o gRPC

14. Co3gaHne MUKPOCEPBUCHOTO MPUIOKEHUS ¢ B3aUMOICHCTBHEM Yepes3
Opokepa npuokeHui (consumer, producer)

B ToM uncie camocTosiTeIbHAA padoTa 00y4aromMXcst
Heobxo0umocms u memamuxa onpedesiiomcst 00paszoeamenvbHoll opeanuzayuerl

Tema 2.2. YnpaBJjenue
U MOHUTOPHUHT
WHTETPHPOBAHHON

Coaep:xanue

HacTtpoiika koH(Urypanuu u COOPKH MPHIIOKEHHS.
JlorupoBanue cobbrtuii. Kondurypanus morupoBanusi. Y pOBHHU JIOTHPOBAHUS.




CHCTEMBI Jloruposanue B (aiiinsl pa3mudaHOTO Qopmar.

MOHHUTOPHHT MPUIOKEHUS: HATPy3Ka, ONMIHOKH, cOOp cTaTUCTUKH. BHeapeHue
cOopIKa METPHK.

Wuctpymentsl konTeiiHepu3anuu. KonTeitnepusanus npuwioxenus. Cpencrea
JTOCTaBKH U CPEJICTBA Pa3BESPTHIBAHUS PEIICHUSI.

B ToMm unciie nmpakTHYECKUX H JIa00PATOPHBIX 3aHITHH

15. Hactpouts KOHpUTYypaIuro rest api nmprinokenus (opT, XOCT, JaHHbIE IS
MOJIKJTIOYCHMSI K HICTOYHUKY JTAaHHBIX, TPUBATHBIC KITFOUH).

16. BHeapuTh 1orupoBaHue B rest api NPUIIOKEHHE.

17.YnakoBka rest api MpUIIOKEHUST B KOHTEHHED U IOCTaBKa Ha APYTOe
YCTPOHCTBO

B ToM uncie camocTosiTeIbHASA padoTa 00ydaroIIuXcs
Heobxooumocmv u memamuxa onpedensromcs 00paz08amenvHoll opeanuzayuen

Tema 2.3. Conep:xkanue

Be3zonacHocTs npu

[IpoTokomsl ¢ ucnonk3oBanueM Oe3onacHoro coeaunenus: HTTPS, WSS
HHTErpanun

(WebSocket Secure).

[IpenorBpamenue yrpo3 6e3omnacHoctu: SQL nabekimn, CSRF, XSS.
XemmurpoBaHUE CEHCUTUBHBIX JTaHHBIX, IPUMEHEHUE aJITOPUTMOB XECIIMPOBAHUS
MapoJIEH C COJIBIO.

Amnanu3 ysi3BuMocTeid. PerynspHeie ayautsl 6e3onacHocth. [Ipumenenue
JYYIINX NPaKTHK 3alUThl HHPOPMALIUH.

B ToMm umncie MPAKTHYCCKUX U .TlaﬁOpaTOprIX 3aHATHH

18. HobaBnenne SSL ceptudurkaTta B NpuIoKeHUE

19. Hactpotiika koHGUTYparuu 6€30MacHOCTH MPIIIOKEHUS

B ToM unciie caMmocTosAITEIbLHAS paﬁoTa Oﬁyqal()llll/IXCH
Heobxooumocmv u memamuxa onpeoensiromcsi 06pazoeamenbHoll opeanuzayuer

Tema 2.4. Conepsanne

OnTumMu3zanusa u

MacmrabrpoBaHue HHTETPUPOBAHHBIX pellieHuid. [ opu3oHTanbHOE U
MacIITA0upyeMoCTh

BCPTHUKAJIBHOC MaCHITa6I/IpOBaHI/Ie.

HHTECIrPUPOBAHHBIX

pemenm‘i OHTI/IMI/I3a]_II/II/I MMPOU3BOJUTCIIbHOCTH. KSH.IHpOBaHI/Ie JaHHBIX. OHTI/IMI/I33.I_II/I$I

3aI1poOCoOB K 0azam JaHHBIX.

[TpodunupoBanue koaa. YMEHbIICHHE BPEMEHH OTKIIMKA.

B ToMm uncie MPAKTHYCCKUX U naﬁopaTopme 3aHATHH

20. Peanuzanusi K3MMPOBaHKsI JAHHBIX B rest api MPHIOKEHUE

21. OnTuMu3anys IPOM3BOJUTEIBHOCTH rest api uepes npoguanpoBaHue

B Tom uncsie camocTosiTeIbHASA PAa00Ta 00y4aAKOIMXCS
Heobxodumocmo u memamuxa onpeoensitomcesi 06pazo8amenbHoll opeanuzayuer

Paznen 3. llogaepskka 4 TecTUPpOBaHUE MPOrpaMMHBIX MoayJeil (149 yacos)

M/K.02.03 ITongep:kka ¥ TeCTUPOBAHME IPOrPAMMHBIX MOYJIei

Tema 3.1. Conep:xanue

KauecTBoO OnpeneneHne KadecTBa MPOTPAMMHOTO  MOXYyNss. MeETpUKH — KadecTBa
MPOrpaMMHOI0 MPOrpaMMHBIX MOJyJieH (CTaTUYeCKHME METPHKH: KOJIMYECTBO CTPOK KOJa,
o0ecreueHna LUKJIOMAaTHYeCKast CJIOKHOCTh, KOI(D(UIIMEHT CBSI3HOCTH U CILEIJICHHOM:

JUHAMUYECKAE METPUKM: IOKPBITHE KOJa TECTaMM, 4acTOTa OTKa30B, BpeMsd
OTKJIMKA). [ [pUHITNITEI MPOEKTUPOBAHNS Ka4YECTBEHHBIX MOTYJIEH.

CranzapTsl 1 MOJIENTN KauecTBa MPOrpaMMHBIX Moayiel. [Ipumenenne moneneit
KauecTBa. MHCTpyMeHTBI [UIsl OLEHKH KadecTBa. llpakThueckme acmeKThl
MOBBIILICHHS Ka4eCTBA.

B Tom umncie NMPAKTUYC€CKUX U ﬂaﬁopaTopm,lx 3aHATHH

1. AHanM3 ¥ OIEHKa KadecTBa IPOrPaMMHOTO MOAYNS C HCIOJIb30BaHUEM
METPHK KauyecTBa NPOrpaMMHBIX MOyl




2. Mcnonb30BaHKME CTATHYECKOTO aHAIIM3a Koaa JJIs1 BBIABJIICHHA ,I[C(l)eKTOB

3. Pa3paboTka u mpUMEHEHHE MPOIECCOB 00CCICUCHNS KAa4eCTBa B KU3HCHHOM
LUKJIE pa3pabOTKU MPOTPAMMHBIX MOJTYJICH

B ToM unciie camocTosTebHAA padoTa 00y4arOmIUXCs
Heobxooumocms u memamuxa onpedenaromcs 00paz0eamenvHoll opeanuzayuel

Tema 3.2.
OTtaagka
MPOrpaMMHOro
MoOayJIsl

Conep:xanue

[onstue otnanku. [loHsThs ommOku, nedekra, cOos, oTkaza. THUIBI OMIUOOK.
Wuctpymentsr ans otnaaku. [Iporecc momaroBoii oTiiagku (yCTaHOBKA TOYEK
OCTAHOBA, IIAT 32 [IarOM BBIOJIHEHHUE KO/a, MPOCMOTP COCTOSIHUS EPEMEHHBIX,
BBITIOJTHEHHE OTJCNBHBIX 4YacTedl koxa). CrpaTeruu moucka ommbOOK (METon
[TOJIOBUHHOTO JEJIEHUsl, METOJ HCKIIOYeHHsI, MMPOBEPKAa TPAaHUYHBIX YCIOBHH,
MONCK TATTEPHOB TOBTOPSIONIUXCA OIMMNOOK). JlOKyMEeHTHpOBaHHE Ipolecca
OTJIAJIKH.

B ToM ynciie NpaKTHYECKUX M 1a00pPATOPHBIX 3aHATHH

4. Pa3paboTka cTpaTeTHH OTJAAKA W HCHPABJICHHE OIMMMOOK B MPOrPaMMHOM
obecrieueHnu

5. Kozp-peBbio 1 mapHO€ NporpaMMHpOBAHHE

B ToM 4mciie caMoCTOsSITeIbLHAS paﬁoTa oﬁyqamumxcsn
Heobxo0umocms u memamuxa onpedensiomcs o0pazoeamenvbHou opeanusayuet

Tema 3.3.
Oo6paboTka
MCKJII0YeHU

Coaep:xxanue

[lonstne  wuckiroueHws. Tumel  WckIroYeHWH. MexaHusMm  00pabOTKU
UCKItOYeHHU. Jlornka pabOThI C HCKIIOYCHHSIMH. MeTOHbl OTIaJKH KOAa C
HCIOJIB30BAHUEM HCKIIOUYEHUH U JIOTHPOBAHUSL.

B ToM unciie npakTHYEeCKUX U J1a00PATOPHBIX 3aHATHIA

6. OCHOBHBIC KOHCTPYKIIUU JIJIs1 00pa0OTKU UCKITFOUUTEIBHBIX CUTYaIHi

7. IlpakTHUYECKOE UCIIOJIBb30BAHNE HCKIIIOUEHHUH B peaJIbHOM 3a/1a4e

8. ObpaboTka ommbok u nckimoderne B RESTful API

B Tom unciie camocTosiTeIbHAS padoTa 00y4aI0INXCH
Heobxooumocmo u memamuxa onpedensitomcst 00pazo8amenvHol opeanuzayueti

Tema 3.4.
TecTupoBanue
NMPOrpaMMHBIX
MoayJei

Conep:xanue

[lonsaTHEe mpolecca TECTHPOBAHMSI MPOrPAMMHOTO OOeCTedYeHusl. Tambl
mporecca TECTHUPOBAaHUS HPOrPaMMHOIO O0€CHEeYeHHs. TEXHUKU PYYHOTO
TECTUPOBAHMS U ABTOMATU3UPOBAHHOI O TECTUPOBAHUS

Mogens pabotel ¢ nedekramu. [lpuHIMIBI pabOTBl B CHUCTEME KOHTPOIS
Je(EKTOB.

Bunsl TectupoBanus (PyHKIMOHAJIBHOE TECTHUPOBaHHE, HEPYHKIHOHAIBLHOE
TECTHPOBAHME, CTATUYECKOE U IMHAMUYECKOE TECTUPOBAHUE).

Tunsl  TecTupoBaHus  (MOAYJIBHOE  TECTHPOBAaHHME,  HHTETPALMOHHOE
TECTUPOBAHUE, CUCTEMHOE TECTUPOBAHME, IPUEMOYHOE  TECTUPOBAHMUE,
Harpy304HO€ TECTHPOBAaHHUE, CTPECC-TECTUPOBAHME)

TectupoBanue mo Oenomy SIIMKY. MeTOJ MOKPHITUS OIEpaTropoB. Meron
IIOKPBITHSI YCIIOBHM.

TCCTI/IpOBaHI/IC 110 66J'IOMy SANIUKY. MCTO,Z[ KOM6I/IHaTOpHOI‘ O NIOKPLITUSA YCJ'IOBI/If/i.

TCCTI/IpOBaHI/IC 110 YCPHOMY SANIUKY. MCTOI[ KJIaCCOB 3KBUBAJICHTHOCTH.

TecTupoBaHHE 110 YEPHOMY SIMKY. MeTo rpaHUYHbIX 3HAYEHUI.

MOZLyJ’IBHLIC TCCTHI. TGCTI/IpOBaHI/Ie HUHTCTpaluu. MeTO,E[BI U UHCTPYMCHTHI UIA
TCCTUPOBAHUSA UHTCTPUPOBAHHBIX peH_IeHI/If/’I.

B Tom umncie NPAKTHYCCKHUX H naﬁopaTopHux 3aHATHH

9. Ananm3 TpeOOBaHMI K MPOrPaMMHOMY OOECIICYCHUIO U COCTABJICHHE TUIAHOB
TecTupoBaHus. VICTONb30BaHHE CUCTEM KOHTPOJS JePEKTOB MPOTPAMMHOIO
obecreueHus




10. TectupoBaHue MeTOMaMH O€JIOTO SIUKA. METOI TOKDHITHS OIEepaTopoB.
MeTo]1 TOKPBITUSA YCIOBUH.

11. TectupoBanme MeromamMu Oeloro smuka. MeTox KOMOWHATOPHOTO
TTOKPBITHUS YCIOBUH.

12. TectupoBaHue 10 YEPHOMY SIHKY. MeTOI KIIacCOB SKBUBAJIEHTHOCTH.

13. TectupoBaHue 110 YePHOMY SIHUKY. MeTO/ TpaHUYHbIX 3HAYCHUH.

14. TectupoBaHme TO HYEPHOMY SIIUKY. AHAIN3 TPUIMHHO-CIEICTBEHHBIX
CBSI3€EH.

15. Pa3zpaboTka MOIYJIBHBIX TECTOB.

16. PazpaboTka MOIYJTBHBIX TECTOB C MPOBEPKOW PE3yIBTATOB TECTHPOBAHHS C
Y4€TOM MOTPEIIHOCTH.

17. Pa3zpaboTKka MOAYIIBHBIX TECTOB JJISl OTAEIHFHO KOMIMIIHPYEMBIX MOIYIIEH.

18. Pa3zpaboTka MOAYIBHBIX TECTOB /ISl IPOBEPKH KOJUIEKITHH.

19. TectupoBanue wuHTerpauuu. HamucaHnwe ¥ BBIIOJHEHUE TECTOB IS
MPOBEPKHU B3aUMOJEHCTBHS MEXIY MOIYISIMU

20. TectupoBanne RESTful API

21. TecTupoBaHHe MPOU3BOAUTEIBHOCTH

22. Pa3pa0boTKa uepe3 TeCTUPOBaHHE.

B ToM unciie camocTosiTeIbHAS padoTa 00y4aI0IINXCS
Heobxooumocms u memamuxa onpedenaromcs 00paz08amenvHoll opeanuzayuell

Tema 3.5.
Homnepxka
NMPOrpaMMHBbIX
MoayJiei

Conep:xanue

PaboTbl, BBINONHAEMBIE TPU TOAJEPKKE MPOrPAMMHOTO  OOECHeUCHHUS.
Ucnpasnenne nedekroB. PeBptompoBanme koma. Pedakropmar Kona.
OnTtuMu3anys Koja.

Crannmaptel pa3paboTku W OQOpMIIEHHS JOKYMEHTAllUM Ha MPOTrpaMMHOE
obecnieyenue. [IpHHIMIBI JOKyMEHTHPOBAaHHS IPOrPAMMHOTO O00ECTIeYEHHUS.
WHCTpyMEHTSBI JUIs CO3/IaHUSI TEXHUYECKOW JOKYMEHTAIlMd U KOMMEHTHPOBAHHUS
KoJia

Buapl TecTtoBoil gokymMeHTauuu. TecToBas JOKYMEHTAIUSl MOJATOTOBUTEIHHOTO
stama. TecToBas TOKyMEHTAIUS Ha dTare 3aBeplIeHHs pa0doT M0 TECTUPOBAHUIO.
TectoBrie cimydan u crieHapuu. Hammcanme TecToBBIX ciydaeB. CTpykTypa
TecToBOrO crieHapusi. OTuer o nedexrax

B ToM unciie npakTHYEeCKUX U J1a00PATOPHBIX 3aHATHIA

23. Pa3pa0oTka JOKyMEHTAIlMU Ha MPOTPaMMHOE 00ECIICYCHHE B COOTBETCTBUU
co cranaapramu. BeneHuwe >KypHaria WM3MEHEHMH W (uKcanus OOHOBJICHUS
MPOrPAMMHBIX MOJTYJICH.

24. PeBplonpoBanue, peakTOPUHT ¥ ONTUMH3ALHUS KOJA.

25. Pazpabotka [IporpaMMbl 1 METOJIMKH UCTTBITAHHA.

26. Co3nanune cienudukanuii API

B ToM umciie caMocToATEILHAS pa60Ta Oﬁy‘lalOlIII/lXCﬂ
Heobxo0umocme u memamuxa onpedensiomcs oopazoeamenbHou opeanusayueti

Paznen 4. MaTtemaTuuyeckoe MmoaeaupoBanue (64 yaca)

MJIK.02.04 MaTemMaTH4ecKOe MOIeTUPOBaAHHE

Tema 4.1.
MaTteMmaTHueckoe
MOJEJIMPOBAHHME KAK
METOA0JI0T usl
peleHus

Conep:xanue

[onsatne wmopenmu. Krnaccudukanms wopeneit. IloHsTne wmaTemMaTnyeckon
mozenu. Tumbl MareMaTudyeckux  Mopened. IIpuHIMOBL  MOCTPOEHUA
MaTeEMATHYECKUX MOJIENEH. OcHOBHBIE STAIbI MaTEMaTHYECKOTO
MOJICIUPOBAHUSL.




NPaKTHUYECKHUX 3a1a4

B ToM ymciie mpakTHYECKUX M 1a00PATOPHBIX 3aHATHH

1. ITocTpoeHue NpoCTEUIINX MaTEMaTUYECKUX MO

B ToM unciie camocTosTe/IbHASA PadoTa 00yYaKOUIUXCS
Heobxooumocmos u memamuxa onpedenaromcs 00paz0eamenvHol opeanuzayuel

Tema 4.2.
N Conepxanne
JIuneiinoe o
Kanonmueckas  3agaua  nuHEiiHOrOo  mporpamMmupoBaHus.  OCHOBHBIE
MporpaMMupoBaHue N .
ompeneneHus.  |'paduueckuii  MeTon ~— pemieHus  3amad  JIMHEWHOTO
nporpammupoBanus. CHMIUIEKCHBIM METOJ pEIIeHUs 3aJad  JUHEHHOro
mporpaMMupoBaHusi. TpaHcmopTHas 3amada. 3agada O  Ha3HAuYCHUSX.
LlenourcneHHOE MPOrpaMMHPOBaHHE.
B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHIA
2. Pemienue 3a1a4 IMHEMHOTO MPOTrPAMMHUPOBAHUS CUMILJICKCHBIM METOJIOM
3. PemieHue TpaHCIOPTHOM 3a/1a4u
4. Pemienue 3a1auu 0 Ha3HAYEHUSX
5. [IpuMeHeHne HHCTPYMEHTAIBHBIX CPEJICTB IS PEIICHUS 33129 JTHHEHHOTO
MIPOTPaMMHUPOBAHIS
B ToM unciie camocToATeAbLHAA padoTa 00yJaroIuxcs
Heobxooumocms u memamuxa onpedenaromcs 00pa308amenvHoll opeanuzayuelt
Tema 4.3.
. Conep:xanue
Heaunneiinoe =
OCHOBHBIC TTOHSTHS U OTPEICICHHS] HETUHEHHOTO TPOrpaMMUpOBaHus. MeTob!
NMPorpaMMHupoBaHue N
pelIeHus 3a7a9 HeIMHEIHOTO IPOTPaMMHPOBAHHS.
B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHIA
6. PemieHue 3ama4 HEMMHEHHOTO IPOrPAMMUPOBAHUS
B ToM unciie camocTodTebHAA padoTa 00y4aromuXcs
Heobxooumocms u memamuxa onpedenaromcs 00paz08amenvHoll opeanuzayuelt
Tema 4.4.
Conep:xanue
JAunamudeckoe
OcCHOBHBIC TIOHSTHSI W ONpPEICICHUS IUHAMHUYECKOTO MPOTrPAaMMHUPOBAHHUS.
NporpaMMHUpoOBaHue )
3amaun, pemaemMple METOAAMHU JHHAMUYECKOTO TPOTPAMMHUPOBAHHS
B ToM unciie npakTHYeCKUX M 1a00PATOPHBIX 3aHATHIA
7. Pemenne 3a7a4 ONITUMAIIEHOTO pactpeeNieHIs] pECYPCOB, O 3aMeHe
o0opymoBaHUs
8. Pemenue 3ama4 onpenenaeHus] ONTUMAIBLHOTO IyTH, ONITUMAIIEHOTO
pe3epBUPOBAHUS
B Tom unciie camocTosiTeNIbHAS padoTa 00y4al0INXCS
Heobxooumocms u memamuxa onpedenaromcs 00paz08amenvHoll opeanuzayuel
Tema 4.5.

CeTeBbIe METOBI
IIAHUPOBAHMUS U

Conep:xanue

OcHOBHbIE TIOHATHS U oIpeaeneHus Teopun rpados. Haxoxxaenue kpaTdaiinero
nytu. depeso pemenuii. CeteBble rpaduku. Pacuer BpeMeHHBIX TapaMeTpoOB.

ynpasJieHHsl
B ToM ynciie IpaKTHYECKHUX H J1a00pPATOPHBIX 3aHATHH
9. Pemenne 3a71a4 Ha MPIMEHEHNE METO/IOB CETEBOTO TNIAHUPOBAHUS
B ToM unciie camocrosTebHAA padoTa 00y4arOmIUXCs
Heobxooumocms u memamuxa onpedensromcs 00paz08amenvHoll opeanuzayueli
Tema 4.8.
Conep:xanue
CucTeMbl MaCCOBOTO = VR— -
MapkoBckuii ciryyaiiHbelii  mporecc. CHCTeMbl MaccOBOTO  OOCITYXHBaHUS:
00CTy:KMBAHUA

OCHOBHBIC ITOHATHA, KJ'IaCCI/I(l)I/IKaI_II/IH. Cxema rubenu u Pa3MHOXCHUS

B ToM ymciie NpaKTHYECKUX M 1a00pPATOPHBIX 3aHATHH

10. PacueT xapakTepUCTHK MPOCTEHIIIIX CHCTEM MacCOBOTO OOCITY>KHBaHUS

B ToM unciie camocTosiTeJbHAA padoTa 00y4arOIIUXCs




Heobxooumocme u memamuxa onpedensiomcs oopazoeamenbHol opeaHusayueti

Tema 4.9.
Conep:xanue
Teopus urp
[Ipenmer u 3amaum Teopuu urp. OCHOBHBIE MOHATHS TEOPUU WUTpP. MaTpudHBIE
urpel. bumatpuuansie urpsl. Urpsl B pazBepHyTO# hopme
B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHIA
11. Pemenuie UrpoBeIX 3a7a4 ¢ HYJIEBOH CYMMOH.
12. Pemenue 3a1a4 B pa3BepHyTOl hopme
B ToM unciie camocTosTebHAA padoTa 00y4arOIIUXCs
Heobxooumocms u memamuxa onpedenaromcs 00pa308amenvHoll opeanuzayuel
Tema 4.10.
Conep:xanue
NmuranuonHoe
ol IHDOBARNE OCHOBHBIE TIOHSITUS WMUTALUOHHOTO MOJICIIUPOBAHUS. [Tpumepst
MO/€eJIMPOBAHU N
aeTip AMUTALlMOHHBIX ~ Mozeneil. Meroapl  MMUTAMOHHOIO  MOJEIUPOBAHMSL.

I/IHCTp}IMeHTaJ'IBHLIC Cpe€ACTBA UMHUTAIITMOHHOI'O MOACJINPOBAHMA

B ToM unciie NpaKTHYeCKUX M J1a00pATOPHBIX 3aHATHIA

13. Pa3paboTka npocreiiiieii IMUTAIlMOHHOW MOJICTH

14. PemeHme 3amad MaccoBOTO OOCITY)KHBaHUS METOJaMH HMHTAIMOHHOTO
MOJICJINPOBAHHUS

B TOM uncie camocTosiTeIbHAS paﬁoTa oﬁyqaloumxm
Heobxooumocms u memamuxa onpedensiomcs 00pazoeamenvHoll opeanuzayuetl

Paznen 5. Uuciaenubie MeToabl (64 yaca)

MJK.02.05 YucseHnbie MeTOAbI

Tema 5.1.
Ipudanxennsie
YHCIA U 1eCTBUS
HaJl HUIMH

Conepixanne

CriocoObl XpaHeHUs! YUCell B MaMsITH KOMITbIOTepa. AOCONIIOTHAS MTOTPEIIHOCTS,
OTHOCUTEJIbHASI IOTPEILIHOCTb.

Bepnsie, coMHUTENBHBIC, 3HAYAIITHE A PHL.

[Morpemnoctu apudmeTrueckux AeicTBuid. OlleHKa MOIPEIIHOCTeH 3HAYCHUH
GyHKIMH

B ToM unciie npakTHYECKUX U J1a00PATOPHBIX 3aHATHI

1. Berluncrnenne morpemHocTedl TPUONMKEHHBIX 3HAueHHWH. Beruncnenne

MOTPEIIHOCTEN Pe3ynbTaTOB apu(PMETHUECKUX ACHCTBHH.

B Tom unciie camocTosiTeNIbHAS padoTa 00y4al0INXCS
Heobxo0umocmos u memamuxa onpeoensomcs 00pazosamenbHoll opeanusayuet

Tema 5.2.
YuciaeHHbIE METOABI
peleHust
ajredpanyecKux u
TPaHCUEHAEHTHBIX
YpPaBHeHUil

Conep:xanue

Otnenenne KopHEH. MeTo 1 MOJIOBHHHOTO JeIeHHs. MeTOI MPOCTON UTepaIluu.
Metonbl HptoTOHA: METOJ XOpA, KacaTelbHbIX.

MeTtoer HeroToHa: KOMOMHUPOBaHHBIN METOJ] XOp/ U KacaTelbHbIX. CpaBHEHHE
METOO0B BBIYUCIIEHHH 10 CKOPOCTU CXOAUMOCTH UTEPALIMOHHOTO Ipolecca

B ToMm umcie NPaKTUY€CKUX U ﬂaﬁopaTopm,Ix 3aHATHI

2. Pemenne anreOpandeckux M TPaHCUEHACHTHBIX YPaBHEHHUN MPHOIMKEHHBIMU
MeToJIaMU (METOJT IOJIOBUHHOTO JIEJIEHUS], METO]T POCTHIX UTepaIlnii)

3. Pemienue anreOpanyecKux M TPAHCICHACHTHBIX YPaBHEHUH MPUOIMIKEHHBIMA
Metosiamu (MeTo il HetoToHa)

4. MOHUTOPUHT ¥ aHAJIU3 IPOU3BOINTEIFHOCTH Pa3pabOTaHHBIX TPUIIOKEHUN
JUTSL YMCJIEHHOTO PEUIeHHsI yPaBHEHHH.

B ToM 4nciie camocTosATeIbHAs Pad0Ta 00y4aOIIHXCS
Heobxo0umocmo u memamuxa onpedensitomesi 00pazosamenvHou opeanuzayuet

Tema 5.3.
YuciaeHHbIe METOALI
pelleHune CUCTEM
JMHEeNHBIX

Conep:xanue

Pemenue cucteM JMHEHHBIX anreOpalyecKMX ypaBHEHHH MeTonoM [aycca.
[Ipumenenne metoma l'aycca JJisi BBIYMCIEHUS ONpeNesUTeNe U HAaXOXKICHUS
00paTHOI MaTPHIIBI.




aJredpanyecKux
YPaBHeHUil

Mertoa npoctoit utepauuit. Meton 3eiiaens. CpaBHEHHUE METOIOB BBIYUCICHUM
10 CKOPOCTH CXOJMMOCTH HUTEPAIIMOHHOTO TIpoIiecca.

B ToM unciie npakTHYECKHX U J1a00PATOPHBIX 3aHATHI

5. Pemenne cucreM MMHEHHBIX anTreOpandecKuX ypaBHeHH MeTotoM ["aycca.
Brruucnenne onpenenurens. HaxoxaeHne o0paTHOH MaTpHUIIBI

6. Perienne cucteM JIMHEHHBIX anreOpanvyeckux YpaBHEHUN METOJI0M MPOCTOMH
HTEpaIii, METOIOM 3eiiaens

7. MOHI/ITOpI/IHF 1 aHAJIN3 MPOU3BOAUTCIbHOCTH pa3pa6OTaHHI)IX HpI/IJ'IO)KGHI/Iﬁ
AJI1 YU CJICHHOI'O0 pCHICHUA CUCTEM JIMHEHHBIX a,nre6paﬂqecxnx ypaBHeHI/II)'I.

B ToM unciie camocTosTe/IbHASA PadoTa 00yYaKOUIUXCS
Heobxooumocms u memamuxa onpedensiomes 00pa30e8amenpHoll opeanuzayuei

Tema 5.4.
HNurepnonsuus u
IKCTPANOIALHA
ynxuui

Conep:xanue

ITonsitue unTepnossuu. MHTepnoasiiuoHHbI MHOTOUIIEH Jlarpanxa.
WnTeprionsannonnsie Gpopmynsl HeroToHa.

HuTepnonauus criaiiHaMu.

Oxctpanonsmys GyHKIn.

B Tom uncie NMPaKTUYCCKUX U naﬁopaTopHMx 3aHATHI

8. CocraBneHne UHTEPIOIAIMOHHBIX Gopmyn Jlarpamxka u HetoToHa.
WNHTtepnonsauus crnjaiHaMu.

9. DxctpanonvpoBanne (yHKITHHA

B ToM unciie camocToATeAbLHAA padoTa 00ydaroUIuXCcs
Heobxo0umocmv u memamuxa onpedeisitomesi 00pazo8amenvHou opeanuzayuer

Tema 5.5.
YuciaeHHoe
HHTErPpUPOBAHHE

Conep:xanue

Ksanparypusie popmynsr HeroTona-Koreca.
Keanpatypnas popmyna [aycca. CpaBHEHHE METOIOB YHCICHHOTO
HHTErPUPOBAHUSA

B Tom umcie NMPAKTHYCCKUX U naﬁopaTopHMx 3aHATHI

10. Berumcnenue uaTerpaio mnpu nomoniu Gpopmyn Hetorona — Koreca

11. Beruncienue nHTErpasioB npu nomoiy Gopmyn ['aycca.

B Tom unciie camocTosiTeNIbHAS padoTa 00y4aI0IINXCS
Heobxo0umocmov u memamuxa onpeoensomcs 00pazosamenbHoll opeanusayuet

Tema 5.6.
YuciaeHHbIE METOABI
peleHust
00BLIKHOBEHHBIX
AupdepeHIHATBHbBIX
YpPaBHeHUil

Copepxanne

Meton Oinepa. YTouHeHHas cxeMa Diepa.
Meton Pynre — Kyrra. CpaBHEeHHE METOJI0B.

B ToM unciie npakTHYeCKUX M J1a00pATOPHBIX 3aHATHIA

12. Haxoxxaenue pemeHnii 0ObIKHOBEHHBIX AH(p(epeHIHaNbHbIX YpaBHEHHN
IIpH TOMOIIH hopmyn Ditiepa.

13. Haxoxaenue penieHnii 00bIKHOBEHHBIX AU (epeHnaIbHbIX YpaBHEHUH
meroaoM Pynre — Kyrra.

B ToM yunciie camocTosiTeIbHAS PadoTa 00y4aI0IIMXCS
Heobxooumocms u memamuxa onpedesitomest 06pazo8ameibHol opeanuzayuett

Tema 5.7 UucjienHoe
pelleHue 3aaa4
OIITUMHU3AIINUN

Conep:xanue

Metoapl MUHHUMH3ALMKA (YHKIUM OJHOM IEPEMEHHOW: METOJl JIUXOTOMHMH,
METOJT 30JI0TOTO CeYeHHs. MeTo/Ibl MUHUMH3AINHA (QYHKIVH JBYX NMEPEMEHHBIX:
TOKOOPJIMHATHBIN CITYCK, HANCKOPEHIINH CITyCK

B ToM ynciie TpaKTHYECKUX H J1a00pPATOPHBIX 3aHATHH

14. Haxoxxaenue skcTpeMyMoB (QyHKIUH OAHOW epeMEHHON NPUOIMKEHHBIMU
METOJIaMHU

15. HaxoxaeHune skcTpeMyMoB (DyHKIUH JIBYX ITEPEMEHHBIX TPUOIMKESHHBIMA
METOAaMU

B ToM unciie camocTosiTebHAA padoTa 00y4arOIIUXCs
Heobxooumocms u memamuxa onpeoesitomcst 06pazo8ameibHol opeanuzayueti




Pa3nen 6. BesomacHocTh mporpamMmHoro odecrnedenns (88 yacos)

M/IK.02.06 Be3onacHocTh MPOrpaMMHOTO 00ecTiedeHUs

Tema 6.1.
OCHOBBI
0e3omacHOCTH
MPOrpaMMHOIo
o0ecneyeHus

Conep:xanue

Beenenue B kubepoOe3onacHocTh u ysa3sumoctu [10.
Mogenu yrpo3 ¥ aHaJIi3 PUCKOB.

VYszumocTu BeO-miprnoxenuii: OWASP Top 10.
BezomnacHas ayreHTH(DUKAIMS U aBTOPHU3AIIHSL.
Kpunirorpadwst mis pa3paboTInKoB.

B ToM unciie NpaKTHYECKUX M J1a00pPaATOPHBIX 3aHATHH

1. Anann3 KoJja Ha HAIMYHe ysi3BuMocTel - pyaHoi review 1000 cTpok koma

. SQL mHbeKnmH - SKCIUTyaTalysl U 3alUTa YSI3BUMOTO MTPHIIOKEHUS

. XSS aTaku - co3anue U IpeIoTBpalleHUe MEeXCAaHTOBOIO0 CKPUIITUHTA

. CSRF 3amura - peanuzanust TokeHOB 1 nipoBepku Origin/Referer

. CoctaBieHue MOJIeNIU YIpo3 Uil THIIOBOTO BEO-NIPUII0KEHUS

. Hactpoiika 6e3omacHoit ayreatuduxammm ¢ JWT u refresh Tokenamu

. Peammzarmst RBAC cucteMmsl ¢ pa3aeneHieM MpUBHIET Ui

. llludposanne nanupix ¢ ucnoas3oBanneM AES n RSA

O |00 | | [\ |k~ (W N

. Xsmmposanue naponei ¢ salt u adaptive functions (bcrypt, Argon2)

—
o

. AHanm3 cereBoro Tpaduka ¢ nmomoripro Wireshark

11. Cxanuposanue ys3pumocteiit OWASP ZAP u Burp Suite

12. Hactpotika HTTPS u co3nanne caMonoqnicaHHBIX CEPTH(PUKATOB

13. 3amuTa ot brute-force arak ¢ orpaHUYeHHEM TONIBITOK BXOJIa

14. Be3onacHast paboTa ¢ daiinamu

15. Peanmmzanus 6e30macHOM JIeceprann3aii TaHHBIX

16. Ay,Z[I/IT JIOrOB 0€30IaCHOCTH U BEISBIICHUE HO,Z[O3pPIT6J'IBHOfI AKTUBHOCTH

17. Hactpoiika CORS noautuk 1yist Be0-NpuIIoKeHUH

18. 3amuTa or DDOS arak ¢ momormibto rate limiting

19. Be3onacHas paboTa C NaMsIThIO B IPUJIOKECHHUAX

20. Co3panue 0e3onacHoro API ¢ Banumanmeil Bcex BXOIHBIX JAHHBIX

B Tom unciie camocTosiTeNIbHAS padoTa 00y4al0INXCS
Heobxo0umocme u memamuxa onpedensitomesi 00pazosamenvHou opeanuzayueti

Tema 6.2.
Pa3pabotka
oesonacuoro I1O n
NMPUKJIATHASA
Kpunrorpagus

Copepxanne

[TpuHunIer 6€30MaCHOr0 MPOEKTUPOBAHUS APXUTEKTYPHI.
Kpunrorpaduieckue mpoTOKOIIbI U UX peaTH3alusl.
Kpunrorpadus B MOOGMIBHBIX TPUIIOKESHHSIX.
Kpunrorpadus B BeO-mpriioKeHusX.

Kpuntorpadus B 001agHbIX cpepax.

B ToM ymciie MpaKTHYECKUX M 1a00pPATOPHBIX 3aHATHH

21. Peanm3zanus end-to-end mmdposanus Juist MecceHpkepa Ha Signal Protocol

22. Hacrpotika TLS 1.3 ¢ perfect forward secrecy u coBpemeHnHbIMHE cipher suites

23. Coznanue secure OAuth 2.0 nposaiinepa ¢ PKCE u 3ammroii ot aTak

24. Umnnementanmsg JWE (JSON Web Encryption) asnst 3animéHHbIX TOKEHOB




25. Pa3pabotka Ge3omacHoro voting system ¢ homomorphic encryption

26. Co3pnanue cryptocurrency wallet c ECDSA wu hierarchical deterministic keys

27. Peanu3zanus secure password manager c client-side encryption

28. Hactpotika HSM smynsatopa asisi anmapaTHOHN 3aIIUThI KIFOYeH

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

30. UmnnemenTanus zero-knowledge proof asis ayrenTHdukanuu 6e3 mapons

31. Coznanue blockchain smart contract ¢ 3anuToil OT reentrancy attacks

32. Peanmmzanus secure multi-party computation Jijisi COBMECTHBIX BEIYHCICHUN

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

34. Pa3pabotka secure API gateway ¢ JWT verification u rate limiting

35. Co3manne hardware-backed key storage mist MOOHITBHOTO IPHUIIOKESHHS

36. MmmnemenTanus digital signature system c timestamping

37. Hacrpoiika certificate transparency logs mis MmoauTopuara SSL
cepTH(HKATOB

38. Pa3paboTka secure session management ¢ 3amuToi ot hijacking

39. Coznanue cryptographically secure RNG (random number generator)

B ToM unciie camocTosiTeIbHAS padoTa 00y4aI0INXCH
Heobxo0umocme u memamuxa onpedensiiomesi 00pazosamenvHou opeanuzayuet

Yuyeonas npaktuxa (144 yaca)

Bunsbi padot:

1. IIpoekTupoBaHuE MOYJIEH MPOrPaMMHOTO 00ECTIEYCHHUS C YIETOM TEXHHUYECKOTO 3aJaHUs

2. Busyanusanuu v onucaHus apXUTEKTYPHBIX peleHuH

3. Onpenenenue HHTEP(EICOB ¥ B3aMMOCHCTBUS MOTYJICH B CHCTEME

4. Co3zgaHue MOZyJIeH MPOrpaMMHOT0 00eCIICUEHHS

5. Pa6ora c API u BeO-cepBrcamu IS B3aUMOJICHCTBHSA MEXKTY MOAYJISIMH

6. Pabota c HHTErpalMOHHBIMH TUIATPOPMaMHU U UHCTPYMEHTaAMH

7. Otnanka mporpaMMHOTO OOeCTIeueHHs Ha yPOBHE MPOTPaMMHBIX MOIYJIEH

8. TectupoBaHHE IPOrPAMMHOTO O0ECTICUEHHISI

9. ®opmMupoBaHHE TECTOBBIX CIIEHAPUEB

10.IToaroToBKa TECTOBBIX MIATGOPM (YCTAHOBKA ONIEPAIIMOHHONW CHCTEMBI, JOMTOTHUTEIILHOTO
MPOrpaMMHOT0 00ECTIEYeHUs U IPYTOTo 10 HEOOXOUMOCTH)

11.0nenka 06peMa TECTUPOBAHUS TPOTPAMMHOTO OOECIICUCHMSI C IIETBI0 OIPEICTICHUS HEOOXOTUMBIX
PECYPCOB ISl €T0 BBITOTHEHHS

12.®opMupoBaHue U MPEACTABIEHNE OTIETHOCTH O TIOJITOTOBKE K BBHITTOITHEHUIO 3a/IaHUS Ha
TECTUPOBaHHE MTPOrPAMMHOT0 00ECTIeYeHHUsI B COOTBETCTBUH C YCTaHOBIIEHHBIMU PETJIAMEHTAMH

13.BrInosHEeHNE TECTOBBIX MPOIEAYp Ha TECTOBBIX JaHHBIX

14.Co3nanue TEXHUYECKON TOKYMEHTAUU AJI1 MOAYJIEH

15. lokymenTupoBanue koaa, APl u unatepdeticon

16.PaboTa co cnenuann3npoBaHHBIM IPOTPAMMHBIM 00€CTI€deHHEM M0 JJOKYMEHTHPOBAHHIO
MIPOrpaMMHOT0 KOAa

IIpousBoacTeennasi npakruka (144 yaca)

Bunsbi pador:

[IpoekTupoBanue MOIyJICH MPOrPaMMHOIO 00ECIICYECHHUS C YIETOM TEXHHUYCSCKOTO 3aJaHus
Busyanuzanuu u onucaHus apXUTEKTYPHBIX PEIICHUN

Onpenenenne HHTEPQECOB U B3aUMOJICHCTBHS MOTYJIEH B CHCTEME

Coznmanne MoAyJel IporpaMMHOTO 00ecIIeueHuUs

OntuMu3anys Koja U ajJrOPUTMOB ITPOTPAMMHBIX MOIYJICH JUTsl YBETUUICHIS IIPON3BOIUTEIIBHOCTH
MOHUTOPUHT U aHAJIU3 IPOU3BOAUTEILHOCTH MPUIOKEHUN

WHuTerpanust mporpaMMHBIX MOIYJIEH U KOMIIOHEHTOB B €IMHOE ITPOTPAMMHOE PEIICHNE

Pabota ¢ API u BeO-cepBrcaMu Jijisi B3aUMOJICHCTBHS MEXKAY MOYIIMHU

PN E LN




9. Pabora c mHTErparMOHHBIMHU TUTAT(HOPMAMU M HHCTPYMEHTAMHU

10.06ecnieueHre COBMECTHMOCTH 1 CTA0OMIIBHOCTH CUCTEMBI

11.0T1nanka mporpaMMHOTO OOECTIeUeHHs Ha YPOBHE MPOTPAMMHBIX MOAYJIEH

12. TecTrpoBaHHEe MPOrPaMMHOTO 00SCIICUEHUS

13.DopMupoBaHUE TECTOBBIX ClIEHAPUCB

14.1loAroTOBKa TECTOBBIX IIATPOPM (YCTAHOBKA OMIEPANMOHHON CHCTEMBI, TOTMOTHUTEIHHOTO
MPOrPaMMHOT0 00ECTICUCHUS U IPYTOTo 0 HEOOXOAUMOCTH)

15.0nuenka 00beMa TECTUPOBAHUS TPOTPAMMHOTO 00ECTICUEHUS C LIETBbIO OMPE/ICIICHUS HEOOX0IUMbIX
PECYPCOB IS €T0 BBHITOTHEHHS

16.HacTpoiiku TeCTOBOM CpeIbl M anmapaTHLIX CPEACTB ISl BRITOTHEHMS TECTHPOBAHUS IIPOTPAMMHOTO
oOecrieveHus: B COOTBETCTBUY C 3aJIaHUEM Ha TECTUPOBAHUE B MpeeiiaX CBOCH KOMIICTCHIIUU

17.®opMupoBaHue U MPEACTABIEHNE OTIETHOCTH O MOATOTOBKE K BBHITOJHEHHIO 33/IaHUS Ha
TECTHPOBAHHE MTPOrPaMMHOT0 00ECTIeYeHHsI B COOTBETCTBUH C YCTaHOBIIEHHBIMU PETJIaMEHTAMH

18.BrInosTHEHHE TECTOBBIX MPOIIEAYP Ha TECTOBBIX JTAHHBIX

19.Co3nanue TeXHUYECKON JOKYMEHTALNUHU AJIsl MOyl

20. JoxymenTupoBanue koaa, APl u uatepdeiicosn

21.Pabota co cnenuantn3upoBaHHBIM POTPAMMHBIM 00ECTIEYCHHUEM 0 JOKYMEHTHPOBAHUIO
MPOrpPaMMHOT0 KOZa

Pexomendyemasn ghopma npomercymouHo ammecmayuu — IK3amMeH

Bcero 1115 gacos

2.4. KypcoBoii pab6ora (nIpoeKT)

BrImonmHsIeTCS KOMIUIEKCHBIN KYpCOBOW MTPOEKT IO BCeMyY MPO(HecCHOHATEHOMY MOTYITIO.

[IpumepHas TemMaTuKa KypcOBBIX MPOEKTOB (PadoT)

1. PasBurtue u unrerpauus HR-moxyns B kaapoByro cucreMy NpeanpusTus As
aBTOMATH3allMM IPOLIECCOB HaliMa U yIpaBJIEHHsI IEPCOHATIOM

2. Co3gaHue CUCTEMBI YIIPABJIEHUSI IPOEKTAMH C UCIIOJIb30BaHUEM MOJYIbHOMN
ApPXUTEKTYPHI

3. PazpaboTka u uHTErpanus Moy ynpasieHus npoektamu B CRM-cuctemy

4. Co3zlaHue U MHTErpalus IaTeXKHOro MOYJIs A7 3JIEKTPOHHOM KOMMEpIIUH

5. Coznmanne miatopmsl 1711 0OMEHa COOOIIEHUSIMHU

6. Huterpanus pazHbIX 0a3 JaHHBIX B €IUHYIO CUCTEMY

7. MonynpHas apXUTEKTypa U UHTETPaLis MOAYJIEH B paCHpeIeICHHON CUCTEME
yIIpaBJIEHUS CKJIQJACKMMHU 3arlacaMu

8. Co3nmanue MonyJis ayTeHTU(DUKAIH

9. MHuterpanus 6a3bl JaHHBIX ¢ MOAYJIEM 00paOOTKU JaHHBIX

10. Co3nanus ¥ HHTErpalUs AHATTUTHYECKOT0 MOYJIS JUIsl 0OpaOOTKH TaHHBIX B
MEIUIUHCKONW NH(POPMALIMOHHOM cucTeme

11. Pa3zpabotka u unTerpamus oopazoBareabHOro Moayis B LMS-cucremy

12. Pa3paboTka 1 HHTErpaius reoJ0KalMOHHOTO MOJTYJISl B CUCTEMY YIPABICHHUS
TPaHCIIOPTOM

13. Pa3paboTka 1 HHTErpausi HOBOTO MOJYJIS JUIsl CHCTEMBbI YIIPABJICHUS CKJIaJJOM

3. YCJIOBUSA PEAJIM3ALIMU MTPO®ECCHUOHAJIBHOI'O MOAYJIA

3.1. MaTepuaJibHO-TeXHUYECKOe oOecrevyeHue

JIaGopartopus «Pa3paboTKu 1 UHTETPAlUH IPOrPAMMHBIX PELICHUN».

3.2. YueOHO-MeTOANUECKOE o0ecmeyeHH e




Jns peanu3anuu mporpammbl  OMONMHMOTEYHBIH (QOHA 00pa3oBaTENbHON OpraHU3aLUU
JIOJDKEH MMETh TIeYaTHBIC W/WIIM 3JIEKTPOHHBIE 00pa30BaTebHbIC H HH()OPMALIMOHHBIE PECYPCHI
JUIS KCTIOJIb30BaHuUs B 0Opa3oBarenbHOM npouecce. [Ipu popmupoBanuu 6ubimorednoro ¢ponga
00pa3oBaTENIFHON OpraHU3allMU BHIOMpPACTCS HE MEHEe OJHOTO W3JaHuS W3 MEepPeUUCICHHBIX
HIDKE T€YaTHBIX M3AaHUH W (MIJIM) DIEKTPOHHBIX M3JaHUM B KayecTBE OCHOBHOTO, IIPU ITOM
CITMCOK MOYET OBITh JIOTIOJTHEH HOBBIMU M3JJaHUSIMH.

3.2.1. OcHOBHBbIE NeYaTHbIE U/WJIN 3JIEKTPOHHbIE U3IAHUS

1. Aranb1ios, B. I1. MaremaTnueckue METOpI B IPOrpaMMHUPOBAHUU: YueOHHK / B.
I1. AransioB. — 2-e u3n., nepepad, u gon. — MockBa: POPYM : UHDPA-M, 2023. — 240 c.
— (Cpennee mpodeccuonansnoe obOpazoBanue). - ISBN 978-5-8199-0410-7. - Tekcr:
anexktpouHsid. - URL: https://znanium.ru/catalog/product/1896458 — Pexum pocryna: 1o
MOJIITUCKE.

2. Emenuna E.U. Ilogaepxka U TeCTHpOBAaHUE MPOrPAMMHBIX MOAYJEH: Y4eOHUK /
E.. Emenuna. — MockBa: KHOPYC, 2024. — 272 c. — (Cpennee mnpodeccruoHalbHOE
o0Opa3oBaHue).

3. Konnaes, B. JI. YUncneHnple METOIBI M IPOrpaMMHUpPOBaHKE: yaeOHOE Tocodue /
B.J. Konnaes; nox pen. JI.I'. I'arapunoit. — Mocksa: ®OPYM : UHDOPA-M, 2025. — 336 c.
— (Cpemnee mpodeccuonamsHoe obOpazoBanue). - ISBN 978-5-8199-0779-5. - Tekcr:
anexktponHsid. - URL: https://znanium.ru/catalog/product/2139606 — Pexum poctrymna: 1o
MOJIITUCKE.

4. Jlamuuk ML.II. Yncnenusie MeToasl: yueOHoe uznanue / Jlamuuk M.II., Parynuna
M.U., Xennep E. K. - MockBa: Axkamemus, 2024. - 256 c. (CnenuaJbHOCTH CPEIHETO
npodeccuonansHoro obpazosanusi). - URL: https://academia-moscow.ru - Pexxum nocrtyma:
OnexTpoHHas 6ubnanoreka «Academiamoscow». - TEKCT: AIEeKTPOHHBIN

5. PoraueBa O.A. PazpaboTka nmporpaMMHBIX MOAYJIeH: yueOHoe u3nanue / Porauesa
O.A. - Mocksa: Akanemus, 2024. - 272 c. (Ilpodeccun cpennero mnpo¢ecCHOHaIBLHOTO
obOpazoBanmsi). - URL: https://academia-moscow.ru - Pexum pgocryna: DIeKTpOHHas
oubnuoteka «Academia-moscow. - TeKCT: 3NeKTPOHHBII

6. CnaGunos, B. JI. UncneHnHbsle MeTO/AbI U MpOrpaMMHUpOBaHuE: yueOHOe mocolue
s CIIO / B. 1. CnabHoB. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlans, 2022. — 460 c¢. —
ISBN 978-5-8114-9250-3. — Tekct: »nexkTpoHHbIH // JlaHb: 31€KTpOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.Janbook.com/book/189402 — Pexum npoctyna: s aBTOpH3.
II0JIb30BaTENEH.

7. ®enoposa I'.H. OcymiecTBienrne UHTErpaluy MporpaMMHBIX MOJYJeil: yueOHoe
m3nanne / Degoposa I'.H. - Mocksa: Axamemus, 2023. - 288 c. (CnienuaibHOCTH CPEITHETO
npodeccuoHanbHOro obpazosanus). - URL: https://academia-moscow.ru - Pexxum pocryna:
OnexktpoHHas oubnuoreka «Academia-moscow». - TekcT: 3eKTpOHHBIN

8. ®enopoBa ['.H. Pa3zpaboTka Moayneil mnporpaMMHOro obOecredyeHus s
KOMITBIOTEPHBIX cucTeM: yueOHoe u3nanue / @egoposa I'.H. - Mocksa: Akagemus, 2024. - 384
c. (CnenmansHocTH cpeaHero mpodeccruoHanbHoro odpaszoBanus). - URL: https://academia-
moscow.ru - Pexxum poctyma: OnektponHas Oubimoreka «Academia-moscow». - Tekcrt:
3JIEKTPOHHBIN



3.2.2. JlonoJiHUTEIbHbIE HCTOYHHUKH (1pU He0OX00UMOCU)

1. I'OCT 19.001-77. T'ocynapctBennbiii cranaapt Coro3za CCP. Enunas cucrema
IIPpOrpaMMHOIN JokyMeHTanuu. OOmue mnosoxeHus (BBeaeH B aeiictBue IlocraHoBieHneM
I'occranmapra CCCP ot 20.05.1977 N 1268). - URL: https://www.consultant.ru - Pexum
noctyna: [IpaBoBoBoii cepep Koncynbrantlhitoc. - TekcT: 351eKTpOHHBIN

2. I'OCT 19.101-77. TocynapctBennsiii cranaapt Coroza CCP. Enunas cucrema
MPOrpaMMHOI JOKyMEHTallMu. Buapl mporpaMM © HOpOrpaMMHBIX JOKYMEHTOB (BBEACH
[TocranoBnennem  l'occrammapra CCCP or  20.05.1977 N  1268). - URL:
https://www.consultant.ru - Pexxum noctyna: IIpaBoBooii cepsep Koncynbsrantllntoc. - TekcT:
3JIEKTPOHHBIN

3. I'OCT 19.102-77. T'ocynapctBennbii cranaapt Coro3za CCP. Enunas cucrema
nporpaMMHON JokyMeHTauuu. Cragum pa3zpaboTku (BBemeH B aeilictBue IlocTaHoBieHueM
I'occranmapra CCCP ot 20.05.1977 N 1268). - URL: https://www.consultant.ru - Pexum
nocryna: [IpaBoBoBoii cepsep Koncynprantllntoc. - TekcT: 31eKTpoHHBIN

4. I'OCT 19.201-78. TI'ocynapctBennbiii cranaapt Coroza CCP. Enunasg cucrema
MPOrpaMMHOIM JOKyMEHTanuu. TexHudyeckoe 3agaHue. TpeOoBaHHMS K COJACPKAHUIO H
odopmiienuto (BBeneH B aeiictBue I[locranoBnenuem ['occrammapra CCCP ot 18.12.1978
N3351). - URL: https://www.consultant.ru - Pexum pgocryma: IlpaBoBoBOil cepBep
Koncynprantlntoc. - TekcT: 351eKTpOHHBIN

5. I'OCT 19.701-90. Enunast cucrema mnporpaMmMHONW JoKyMeHTanuu. CXeMbl
QJIITOPUTMOB, MPOTPaMM, AAHHBIX U cucTeM. O003HaUEHHUs YCIOBHBIC U MPABUJIa BBHITOJIHEHUS
(yrB. IlocranoBnenuem I'occrammapra CCCP ot 26.12.1990 N 3294). - URL:
https://www.consultant.ru - Pexxum nocryna: IIpaBoBoBoii cepsep Koncynprantllntoc. - Tekcr:
3IIEKTPOHHBIN

6. I'OCT P HCO/MDBK 25023-2021. HauwnonaneHbiii cranmapT Poccuiickoii
®enepauun. CucteMHasi 1 IporpaMMHasi HHXeHepus. TpeOoBaHUS U OI[EHKA KaueCTBa CUCTEM
n nporpammHoil mpoaykiuu (SQuaRE). M3mepenuss kadectBa cHUCTEMBI W IPOrpaMMHOM
npoaykuuu (yTB. ¥ BBeneH B nelictBue IIpukasom Poccrannmapra ot 19.11.2021 N 1524-c1). -
URL: https://www.consultant.ru - Pexxum nocryna: IIpaBoBoBoii cepBep Koncynsrantllhitoc. -
Tekcr: 27eKTpOHHBIN

7. Axonos, A. C. VMuTaunoHHOe MOJEIUPOBaHHE: YYEOHUK M MPAKTUKYM IS
By30B / A. C. AkonoB. — 2-e u3j., nepepad, u gom. — MockBa: M3aarensctBo FOpaiit, 2024.
— 426 c¢. — (Bricmiee oopazoBanue). — ISBN 978-5-534-18379-5. — Tekct: 2neKTPOHHBIH //
O6pazoBatenbHas wiargopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/534885

8. 3roma FO. H. [IIpoextupoBanue mnporpaMMHOTO oObOecrmeueHus: ydeOHo-
Meroanmueckoe mocodue / F0. H. 3roma. — CII6.: Haykoemkue texnonoruu, 2024. — 74 c.
URL:https://publishing.intelgr.com/archive/Proektirovanie-programmnogo-obespecheniya.pdf.
- TekcT: aneKTpOHHBIN

9. [Toxonoauna E. B. PeBpionpoBaHue mporpaMMHBIX MOJyJIei: yueOHOe u3ganue /
[Toxononuna E. B., Jlonroa H. A., AnanbeB JI. B. - MockBa: Akanemus, 2024. - 208 c.
(CnemmanbHocTH cpeaHero mnpodeccuonansHoro ooOpazoBanmsi). - URL: https://academia-
moscow.ru - Pexum pocryma: OnekTpoHHas OuOimoreka «Academia-moscow». - Tekcrt:
3JIEKTPOHHBIN

10.  bub6mmoreka npodeccuonana Nel https://profspo.ru/


https://urait.ru/bcode/534885
https://publishing.intelgr.com/archive/Proektirovanie-programmnogo-obespecheniya.pdf

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSA

IMPO®ECCHUOHAJIBHOI'O MOAYJIA

Koa IIK, OK

Kpurtepun ouenku pe3yjbTara
(moka3sarejii 0CBOEHHOCTH KOMIIeTeHIHi)

DopMbI KOHTPOJIA U
MeTO/1bl OLICHKHU

OK.01

pacmo3HaeT  3amady  W/uWiaM  1podieMy B
npoeCCHOHATLHOM W/WIIA COIIMAJIbHOM KOHTEKCTE;
aHAIM3HUPYET 3a/a4y W/UiIu mpolieMy; ompeaessier
ATambl pelIeHUs 3a7adyd; BIABISET U 3(PPEeKTHBHO
HaxXoOUT  MHGPOPMAIHMIO, HEOOXOIUMYIO IS
pelIeHus 3aJaud  W/WIM TPOOJIEMBI; COCTaBIISIET
IUIAaH ~ JCUCTBHSA;  ONpenessieT  HeoOXOAMMBIE
pecypchl; OIIGHWBACT pe3yiabTaT M IOCIEACTBUS
CBOMX JEHCTBHH (CAMOCTOSATENIFHO HIIM C ITOMOIIBIO
HaCTaBHUKA)

OK.02

omnpezenseT 3aJaud JUIsl MOMCKa HH(OpMaLuu;
orpeenser HE00X0/AUMBbIe UCTOYHUKH
uH(popMaluy;  IUIAHUPYET  MpOIecC  IOUCKa;
CTPYKTYpUpPYET HOJyYEHHYIO HuH(pOpMaINIO;
BblIENIACT  HauOojiee  3HAYMMOE B  IIEpedHe
uHpOpMaInH; OLIEHUBAET HPAaKTUYECKYIO
3HAQUUMOCTh  pE3yIbTaTOB IIOHUCKA; O(opmiseT
pe3yJbTaThl IOUCKA

OK.03

onpeneNnseT aKTyaJbHOCTb HOPMAaTHUBHO-IIPABOBOM
JIOKyMEHTalUU B npodeccuoHanbHOM
JeSITeIbHOCTH; IPUMEHSET COBPEMEHHYIO Hay4YHYIO
npo(eCCUOHATBHYI0 TEPMUHOJIOTHIO; ONpPENENsIeT U
BBICTPAWBaeT  TPACKTOPUU  MPOPECCHOHATBLHOTIO
pa3BUTHS U caM0O00pa30BaHUs

OK.04

OpPraHU30BBIBAET Pa0OTy KOJUIEKTHBAa M KOMaHJbI;
B3aUMOJICHICTBYET € KOJIJIETaMH, PYKOBOJICTBOM,
KIIMEHTaMH B xoJe npodeccuoHanbHOM
JeSITeIbHOCTH

OK.05

U3JaraeT CBOM MBICIHU U 0OPMIIATH TOKYMEHTHI 110
npodeccuoHaNbHOM TEMaTUKE Ha roCylapCTBEHHOM
A3bIKE, NPOSIBIATH TOJEPAHTHOCTh B pabodyeM
KOJIJIEKTHBE

OK.06

OIMMCHIBACT 3HAYMMOCTh CBOECH CIICHUAJIbHOCTHU

OK.07

c00JTI0/1a€T HOPMBI SKOJIOTUYECKON O€30MaCHOCTH
OTIpEe/IeNIATh HAMpaBICHHUs pecypcocOepekeHust B
pamMkKax TMpOPECCHOHATBHONW JCSITEILHOCTH  TI0
CIIEIIHATBHOCTH

OK.08

yepeAyeT CMEHy  JACSITEIbHOCTH;  BBINOJIHSET
KOMIUIEKC JIe4eOHOW THMHAaCTUKH C  y4eTOM
npo¢ecCHOHATIBLHOMN 1 TeTbHOCTH

OK.09

MOHUMAeT OOIIMH CMBICT YETKO MPOU3HECEHHBIX
BBICKa3bIBaHUI Ha W3BECTHBIE TEMBI
(mpodeccuoHanbHble U OBITOBBIE), TOHUMAET
TEKCThI Ha 0a30BbIe MPO(HECCUOHATIBHBIE TEMBI

y4acTBOBaTh B JMAlOrax Ha 3HAaKOMbIE oOOIIMe U
npoeCCHOHATIbHBIE ~ TEMbl,  NHIIET  MPOCThIE

KonTponbHbie paboThl,
3a4€THI,
KBaJIM()UKALIMOHHBIE
WCIIBITaHUS, 3a11UTa
KYPCOBBIX U JUILJIOMHBIX
POEKTOB (pador),
ydeOHas u
MPOU3BOJICTBEHHAS
MPAKTUKH, SK3aMEHBI.
Hurtepnperanus
pe3yJIbTAaTOB BBHITOJIHEHUS
MPAKTUICCKUX U
71a00paTOPHBIX 3a/1aHUH,
OLICHKA PELICHUS
CUTYaIlMOHHBIX 3a/1a4,
OLIEHKa TECTOBOTO
KOHTPOJISI, Pe3yIbTaTOB
HaOJII0IeHH 3a
NEeSITENIbHOCTHIO
oOyyaromierocs B
nporecce yueOHoM u
MIPOU3BOACTBEHHOMN
MPAKTUKU




CBSI3HBIE COOOLIEHNS Ha 3HAKOMBIE WIIH
MHTEpeCyIolre NpoQeccuoHaIbHbIe TEMBI

IIK 2.1

MPOEKTHPYET MOJYJIU MPOrPAMMHOTO 0OecredeHUs
C YYETOM TEXHHUYECKOTrO 3a/laHusl; BU3YAIU3UPYET U
OMUCHIBACT APXUTEKTYPHBIC PEIICHUS; OMPECIsIeT
uHTEepdEechl W  B3aUMOJICUCTBHE MOIYJIEH B
CUCTEME

[IK 2.2

CO3JJaeT MOAYJIU MPOTrPaMMHOIO  OOecIeUeHus;
ONTUMU3UPYET KOA M aITOPUTMBI ITPOrPAMMHBIX
MOAYJIEH JUIsl YBEJIWYEHHs] IIPOU3BOAMUTEIBHOCTH;
MOHUTOPUT W aAHAJIU3UPYET IPOU3BOJUTEIIBHOCTD
IIPUIIOKECHUH

I1IK 2.3

MPOBOJIUT MHTETPALMUIO TMPOTPAMMHBIX MOJYJEH U
KOMITOHCHTOB B €IMHOE NPOTPaMMHOE pCIICHHCE,
paboraer ¢ APl u  BeO-cepBucamm A
B3aMMOJICHCTBUS MEXIy MOIYJSIMHU; paboTaeT cC
WHTETPAllMOHHBIMA iathopmMamMu u
WHCTPYMEHTaMH, OOECIEYMBAECT COBMECTUMOCTH H
CTaOMIIBHOCTh CHCTEMBI

I1IK 2.4

MIPOBOAUT OTJIAJKY MPOrPaMMHOI0 0OECIeYeHHs] Ha
YPOBHE  NPOTrPaMMHBIX  MOAYJIEH;  TECTHUpPYET
nporpaMMHoOe obOecrieueHne; (HOpMUPYET TECTOBBIC
CIIEHapuM;  TIOTOBUT  TECTOBBbIE  IUIAT(HOPMBI
(ycTaHaBnuBaeT OIIEPALIMOHHYIO CUCTEMY,
JIONIOJIHUTEIbHOE TMPOrpaMMHOE oOecreueHue Hu
JIpyroe 1o HEOOXOAUMOCTH); IPOBOJUT OLECHKY
o0beMa TeCTUPOBAHUS MPOTPAMMHOI0 OOecredeHus
C LIEJIbIO OIpesieleHHs] HeOOXOUMBIX PECYPCOB JIs
€ro BBITNOJHEHMS; HACTPAUBAET TECTOBBIE CpPEAbl U
anmnapaTHbIe CpeacTBa JUISE BBITIOJTHEHUS
TECTUPOBAaHUS MPOTPaMMHOIO  oOecleyeHus B
COOTBETCTBUM C 3a/laHHE€M Ha TECTHPOBAHHUE B
npenenax CcBoed KoMIeTeHIuH; (GopMHUpYeT U
MPEIOCTAaBIAET OTYETHOCTh O IMOATOTOBKE K
BBINOJIHEHUIO 3a/laHus Ha TECTUPOBAHUE
MIPOrpaMMHOTO OOECreueHuss B COOTBETCTBUHU C
YCTQHOBJICHHBIMM  PETJIAMEHTaMH;  BBIIOJHSET
TECTOBBIE MPOIIEYPhl HA TECTOBBIX JTAaHHBIX

[1IK 2.5

co3aacT TEXHUYCCKYIO JOKYMCHTAIUIO JJIsL

MOZYJIEH; JOKYMEHTUPYET  KOI, API u
uHTepQeiicoB; paboTaer co CHelHaTU3UPOBAHHBIM
MIPOTrPaMMHBIM o0ecrnieueHneM o

JAOKYMCHTHUPOBAHUTIO IPOTPAMMHOTI'O KOJId




Pa3zpaboruuk:

T'opOymiun lenuc Hlapu63saHoBuy

npenojaaBare/b [J1a30BCKOro MH:KEHEPHO-IKOHOMHYECKOTI0 HHCTUTYTA
(puamnana) ®I'BOY BO «UxkI'TY umenu M.T.Kasamuukosay

PABOYASA MTPOTPAMMA NPO®ECCHUOHAJIBHOT'O MOAYJIA
Pa3pa6oTka u mHTerpanus MoayJei NporpaMMHOro obecnevyeHus
AJISl cTleluaIbHOCTel cpeHero npogecCHOHAJLHOI0 00pa3oBaHus

IpodeccnoHaNbHBIN HUKJI
OCHOBHOI1 MpogeccHoHATBLHOM 00pa3oBaTebHON nporpammsl CITIO
09.02.11 Pa3zpadoTka u ynpaBJjieHHe NIPOrPpaMMHBIM o0ecrneyeHueM
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