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COJEPKAHUE

OBIIAS XAPAKTEPUCTUKA PABOYEM ITPOTPAMMBI
IMPO®ECCHUOHAJIBHOI'O MOAYJIA

CTPYKTYPA U COJAEP)KAHUE MPO®ECCAOHAJIBHOTO
MOJYJISA

YCJIOBUSA PEAJIM3ALIIMU ITPOI'PAMMBI
IMPO®ECCHUOHAJIBHOI'O MOAYJIA

KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUA
IMPO®ECCHUOHAJIBHOI'O MOAYJIA



1. OBIIASI XAPAKTEPUCTUKA PABOYEN ITPOT'PAMMBI
IMPO®ECCHUOHAJIBHOI'O MOAYJIA

1.1. Hean u muianupyeMbie pe3yJbTaThl 0CBOeHHS NMPOdecCHOHAIBLHOT0 MOTYJIS
Lenp Monynsa: ocBoeHue Buja aesTenbHocTH «Pa3paboTka W uWHTErpamus Moaylien
MIPOTPAMMHOTO 00ECTICUCHUS».

[IpodeccuonanbHblii  MOIYJAh BKIIOYEH B O0s3aTENbHYIO YacTb 00pa3oBaTeIbHOMN
HPOTrpaMMBl.

1.2. Ilnanupyemble pe3yJabTaThl 0CBOeHHsI NPOGeCcCHOHAIBHOT0O MOXYJIS

Pe3ynpTaThl 0OCBOGHUS NPOPECCHOHATBHOIO MOAYJIE COOTHOCSTCS C IJIAHUPYEMBbIMU
pe3yJbTaTaMH OCBOSHHS 00pa30BaTeIbHOM MPOrpaMMBI, IPEICTABICHHBIMU B MATPULIE
KOMIeTeHIIMH BbimyckHUKa (11. 4.3 TIOII).

B pe3ynbTare ocBoeHUs MPO(HECCHOHAIBHOTO MOYJIS OO yJaroIUiics TOJKEH:

Kon OK;, YMmeThb 3HaThL Baaaerh HaBBIKAMHU
IIK
OK.01 Bei0upats cioco6st AKTyaJIbHbII -

pelieHus 3a1a4y po(eCcCHOHATBHBIN 1

npoQeCcCHOHAILHON COIMATHHBIN KOHTEKCT, B

JESTEIIbHOCTH KOTOPOM MPUXOIAUTCS

MPUMECHHUTEIHHO K paboTaTh U KUTh;

pa3IMYHbIM KOHTEKCTaM OCHOBHBIE HCTOUHUKH

MH(OpPMaLIUU U PECYPCHI
JUTSI peIIeHUs 3a1a4 U
npo0ieM B
poeCCHOHAITBHOM H/HITH
COIMAJILHOM KOHTEKCTE;
AITOPUTMBI BHITIOTHEHUS
pabort B
npodeccuoHaNbHOM U
CMEXKHBIX 00J1aCTIX;
METOJIbI pabOTHI B
poQeCCHOHAILHON U
CMEXHBIX chepax;
CTPYKTYpY IUIaHA JIIs
pelIeHus 3a1a4; MOPSIIOK
OIICHKH PE3YJIbTaTOB
pelieHus 3aaaq

npoQeCCHOHAIBLHON
JeSITeTIbHOCTH
OK.02 Hcnonp3oBath HOMEHKJIAaTypa -
COBpPEMEHHBIE CPEJICTBA WH(POPMAITMOHHBIX
MOWCKa, aHaJIM3a U HCTOYHUKOB,
UHTEpIpETanN IPUMEHSIEMBIX B
UHpOpPMaLIUU U npodeccuoHaIbLHON
UH(POPMAIMOHHEIE NEeSITeTTHHOCTH;, TPHEMBI
TEXHOJIOTUH JUIS CTPYKTYPUPOBAHUS
BBIIIOJIHEHHMS 337124 uH(popmanuu; popmar

oopmIIeHHS pe3yIbTaTOB




npohecCHOHATBLHOM
JIeSATEIbHOCTH

NoUCKa UHPOpMaLUH,
COBpPEMEHHBIE CPEACTBA U
YCTpOMCTBA
UHpOpMAaTU3aIUH;
HOPSI0K UX IPUMEHEHUS U
POTPaMMHOE
oOecrieyeHue B
npodeCcCuOHATBLHON
NeSITeILHOCTH B TOM YHCIIE
C HCIIOJIb30BaHHEM
1IU(POBBIX CPEIICTB

OK.03 [TnanupoBaTh u CoOJIep’KaHuE aKTyaJIbHOU
peaan30BbIBATH HOPMAaTHBHO-IIPABOBOM
cOoOCTBEHHOE JIOKYMEHTalUY;
npodeccuoHaIbHOE U COBpPEMEHHAas Hay4Has U
JMYHOCTHOE Pa3BUTHE, npodeccuoHaIbHas
HIPEANPUHIMATENbCKYIO TE€PMUHOJIOTHS;
JESITENIbHOCTD B BO3MO>KHbIE TPAEKTOPUU
npodeccuoHaIbHON npodecCuoHaIbHOr0
chepe, UCTIOJIB30BATH pa3BUTHS U
3HaHUS 110 IPaBOBO U camM000pa30BaHus; OCHOBbI
(uHAHCOBON I'PaMOTHOCTH | IPEANPUHUMATEIBCKOM
B Pa3JIMYHBIX )KU3HEHHBIX | JA€ATEIbHOCTU; OCHOBBI
CUTYyaIUsAX ¢uHaHCOBOM

IpaMOTHOCTH; IpaBuiia
pa3paboTku Ou3HEC-
IUIaHOB; MOPSAJIOK
BBICTPaWBaHUs
IPE3eHTAalMN; KpeIUTHbIE
OAHKOBCKHUE MPOAYKTHI

OK.04 D¢ dekTuBHO MICUXOJIOTHYECKUE OCHOBBI
B3aMMO/IEIICTBOBATH U JeSITebHOCTH
paboTath B KOJUIEKTUBE U | KOJIJICKTHBA,

KOMaH1e IICUXOJIOTHYECKHE
OCOOECHHOCTH JINYHOCTH,
OCHOBBI ITPOEKTHOMN
JIESITEIIbBHOCTH

OK.05 OCyHIeCTBIISITh YCTHYIO U | OCOOEHHOCTH
NUCbMEHHYIO COLIMAIIBHOTO U
KOMMYHHKAIIHIO Ha KYJIBTYPHOTO KOHTEKCTa;
rOCyJapCTBEHHOM SI3bIKE | IpaBUiIa OPOPMIICHHS
Poccniickoit denepanuu ¢ | JOKYMEHTOB U IIOCTPOCHUS
y4eTOM 0COOEHHOCTEH YCTHBIX COOOIIEHUH
COLIMATILHOTO U
KYJIBTYPHOTO KOHTEKCTa

OK.06 IIpostBIATE TpaXkaaHCKO- CYIIHOCTb I'PaKJaHCKO-

MaTPUOTUYECKYIO
HO3HLIHIO,
JEMOHCTPUPOBATh
OCO3HAHHOE IOBEJICHUE Ha
OCHOBEC TpaJUIITUOHHBIX
POCCUMCKUX TYXOBHO-
HPABCTBCHHBIX HCHHOCTeﬁ,

MaTPUOTUYECKON TO3UIINH,
00I1e9eI0BeueCKuX
IICHHOCTEH;, 3HAUNMOCTh
npodeccuoHaNbHOMI
JIESATETLHOCTH TI0
CIIELUATIBHOCTH;
CTaHJapThI




B TOM YHCJIE C y4ETOM
rapMOHHU3alUuN
MEXHAMOHAJIbHBIX U
MEXXPEITUTHO3HBIX
OTHOILIEHUH, IPUMEHSATH
CTaHJapThI

QHTUKOPPYINLIMOHHOIO
MIOBEJICHUS U IIOCIIEACTBUSA
€ro HapyLIeHus

AQHTUKOPPYIIIUOHHOTO
HOBEJICHMSI
OK.07 ConelicTBOBaThL MpaBUIa SKOJIOTUYECKOM
COXPaHEHHIO 0e30macHOCTH IIpU
OKpY’Karollen cpebl, BEICHUU
pecypcocOepeReHHIO, podecCHOHATBLHOM
IPUMEHSATh 3HaHUA 00 JeSITeIbHOCTH; OCHOBHbBIE
U3MEHEHHUHU KJIMMaTa, pecypchl,
IPUHIUIBI OEPEXIIMBOrO | 3a1€HCTBOBAHHBIE B
IPOM3BOJICTBA, npodeccuoHaTBLHON
3¢ (eKTUBHO ACHCTBOBATh | AEATENBHOCTH; IYTH
B UpE3BbIYAITHBIX obecrieueHHs
CUTYyalUsAX pecypcocOepexeHuns;
IPUHLIUIIBI OEPEKITUBOTO
IPOM3BOJICTBA; OCHOBHBIE
HaINpaBJICHUS H3MECHEHUS
KJIMMAaTUYECKUX YCIIOBHM
peruoHa
OK.08 Hcnonp3oBatk cpescTBa poib puzmueckon
(bu3n4ecKoil KyIbTypsl KYJIBTYpHI B
JUTSL COXpaHEHHS U OOIIEKYIbTYPHOM,
YKpEIUIeHUs 3/J0POBbs B npo¢eCCHOHATILHOM U
nporecce COLIMAIEHOM Pa3BUTHU
npodeccnoHaIbHON YeJI0BEKa; OCHOBBI
NeSITETTHHOCTH U 3JI0POBOTO 00pa3a KU3HU;
O IePIKaHUS yCIIOBUS
HE00XO0IMMOTO YPOBHS npodeccuOHaTHLHON
duznueckoit JeSITeTbHOCTH U 30HbI
MIOJITOTOBJICHHOCTH pucka puzrgecKoro
3JI0POBbSI JUIs
CHEHaTbHOCTH; CPECTBA
npopUIaKTUKN
nepeHanpsHKSHUS
OK.09 [Tonb30BaTbCs IpaBuJia IOCTPOEHUS
npodeccuoHaIbHON IPOCTBIX U CIOXKHBIX

JIOKyMEHTalen Ha
roCyJapCTBEHHOM U
WHOCTPAHHOM SI3BIKaX

MPEIJI0KEHUN Ha
npodecCHOHATIBHBIE TEMBI;
OCHOBHBIC
001IeyoTpeOUTENbHBIC
ryarofisl (ObITOBAS U
npodeccuoHanpHas
JIEKCHKA); JICKCUIECKUM
MUHUMYM, OTHOCSIIIIUHCS K
OTIMCAHUIO MTPEIMETOB,
CpPEZCTB U MPOLIECCOB
poQeCCHOHATBHON
JIESITEIbHOCTH;




0COOEHHOCTH
MIPOM3HOIICHHUS; TIPaBUIIa
YTCHUA TCKCTOB
npodeCCHOHATBHOR
HaHpaBHeHHOCTI/I

IIK 2.1

— TPOEKTHUPOBATH
MOJyJIH,
COOTBETCTBYIOIINE
Ou3Hec-3a1a4aM;

— co3/aaBarhb
ApXUTEKTypHBIE
JTUarpamMmmbl U
JIOKYMEHTAIHUIO;

— OMNpPEAeNsATh CTPYKTYPY
1 uHTEepGENChl MOTYJICH;
— aHaJU3UpOBaTh
TpeOoBaHUS K MOJYIIO U
OIPEAEIIATh €ro
(GYHKIIMOHATILHOCTB;

— TPOEKTHUPOBATH
ApPXUTEKTYPy MOAYIIS,
BKJIFOYasi BEIOOD
MOAXOISAIINX TATTEPHOB
MIPOSKTUPOBAHUS U
CTPYKTYpbI JaHHBIX;

— CO3/1aBaTh JIUArPaAMMBI
KJIACCOB,
IIOCJIEIOBATEILHOCTEN U
MPOYMX JUArpamm Jiist
BU3yaJIU3aIluU
MPOEKTUPYEMOTO MOYJIS;
— BBIOMPATH MOAXO/ISIINE
S3BIKH
POrPaMMHUPOBAHUS U
TEXHOJIOTUH IS
peanu3anuy MOTYJIs;

— TIPOEKTHUPOBATH
uHTEpPechl
MPOrPaMMHOTO
oOecrieueHust IJIst
B3aMMOJICHCTBHUS C
JIPYTHMHA MOJIYJISIMHA U
CUCTEMaMH;

— YYUTBIBATh TPeOOBaHUS
K MacIITaOupyeMOCTH,
MIPOU3BOIUTEIIEHOCTH 1
0€30I1aCHOCTH MTpU
MIPOSKTUPOBAHUH MOJTYJIS;
MPOBOANTDH aHAIH3 U
ONITHMH3AITHIO
MPOEKTUPYEMOTO MOTYJIIsS
JUTSI TIOBBIIIICHUS €TI0

— OCHOBHBIC TTPUHIIHITHI
MIPOEKTUPOBAHUS MOAYJIEH
MIPOrPaMMHOTO
obecrevyeHus;

— SI3BIKU
MIPOrpaMMHUPOBAHUS U
TEXHOJIOTHH IS
peau3anuu MOayJeu;

— TATTEePHBI
MPOEKTUPOBAHUS U
CTPYKTYPHI TAaHHBIX JJIsI
co3nanus 3Q(PEKTUBHBIX U
MacIITabupyeMbIX
MOAYyJei;

— METObI aHAJIN3a
TpeOOBaHMI M CIIOCOOOB
OTIpeIeIIeHUS
(YHKIIMOHATTBHOCTH
MOJTYJIS;

— TPUHLHUIIBI CO3JaHUS
uHTEepEicoB st
B3aMMO/ICHCTBUS C
JIPYTUMHA MOJIYJISIMH U
CUCTEMaMHU;

— TIPUHIIATIBI
obecrieyeHus
0e301IacHOCTH,
MIPOU3BOIUTENBHOCTH U
MacIITabupyeMOCTH MPH
MPOEKTUPOBAHUH
MO/TYJIEH;

METO/Ibl aHaJIN3a U
ONITHMHU3AIHH
MPOEKTUPYEMBIX MOJIYJIeH
JUTSI TIOBBITIICHUS UX

3¢ (HEeKTUBHOCTH U
KayecTna.

— TPOEKTUPOBAHUS
moxyieit 110 ¢ yuetom
TpeOOBaHMI 3aKa3UnKa;

— CO3/1aHud
APXUTEKTYPHBIX
uarpamm u
crienuuKanui MoIye;
orpeeneHus
uHTepdeiicon u
B3aMMOJICUCTBUSI MOJyJEH
B CHUCTEME.




3¢ PeKTUBHOCTHU U

KauecTBa

IIK 2.2 — paspabaThIBaTh MOJIYJIH | — SI3BIK — CO3JaHus MOJyJei
IIPOrPaMMHOT0 IIPOrpaMMHUPOBaHMSI, IIPOrpaMMHOI0
obecrieyeHus ¢ OCHOBHbBIE KOHCTPYKLIUU, | oOecreyeHus Ha
UCII0JIb30BaHUEM CHUHTAKCHC; Pa3IUYHBIX A3BIKAX
Pa3IMYHBIX S3BIKOB — IAaTTEpHBI IpOrpaMMUPOBAaHUS;
[IPOrpaMMUPOBAHUS U IIPOEKTUPOBAHMSI; — OTJAJAKHU U
TEXHOJIOTHU; — CTPYKTYpHbI IaHHBIX; TECTUPOBAHUS
— MPUMEHATH MATTEPHBI — TPUHLUIIBI CO3JaHUS pa3paboTaHHBIX MOJYJICH;
MIPOEKTUPOBAHUS U uHTepdeiicos s — IPUMEHEHHUS
CTPYKTYpPHBI TaHHBIX JIJIs1 B3aUMOJICICTBUS C CTPYKTYpPHOTO U
co3aanust 3QPEKTUBHBIX U | IPYTUMH MOAYIISIMHU U 00BEKTHO-
MacIITaOUpPyeEMBbIX CUCTEMaMH, TaKUX Kak OpPUEHTUPOBAHHOTO
MOJTYJIEH; REST API, SOAP; MIPOTPAMMHUPOBAHMS;
— aHAJIU3UPOBATh — paboty c — ONTHMHU3ALMHU KOJa U
TpeOOBaHUS U ONPENEsITh | HHCTPYMEHTAIbHBIM aIrOpUTMOB
(yHKIIMOHAJIBLHOCTD MIPOrpaMMHBIM IPOrpaMMHBIX MOJyJIel
MOAYJIS; obecrieueHrneM; JUISl YBEJIMYEHUS
— co3JaBaTh UHTEPQPEHCH | — METOJbI ONTUMHU3AIMH | TIPOU3BOIUTEIHLHOCTH;
JUTS1 B3AaMMOJIEHCTBHS C KOJIa ¥ aJITOPUTMOB; MOHUTOPUHIAa U aHaJlu3a
JIPYTUMU MOAYJISIMU U — 3¢ dexTuBHBIC IPOU3BOJUTENBHOCTH
CHUCTEMaMU; AITOPUTMBI U CTPYKTYPbl | IPUIIOKEHUI.
— oOecne4yuBarhb JTAHHBIX IS TOBBIIICHUS
0e30MacHOCTb, MIPOU3BOUTENBHOCTH;
IIPOU3BOJUTENBHOCTD U — MHOTOIIOTOYHOCTH B
MacCIITadupPyeMOCThb IIPH MIPOTrPaMMHBIX MOJYJISAX;
pa3zpaboTke MosyJIEl; — METO/bl ONTUMU3ALNH
— ONTUMHU3HUPOBATH CETEBbIX MPOTOKOJIOB JIsI
IPOEKTUPYEMbIE MOAYJIH | YCKOpEHUs oOMeHa
JUTS1 TIOBBILLICHUS UX JAHHBIMU;
3¢hPEeKTUBHOCTHU U — KDPUIMPOBAHHE TAHHBIX;
KauecTBa; — YINpaBICHHUE NMAMSTHIO;
— paboTath ¢ cUCTEMOI TEXHUKHU MOBBITIICHUS
KOHTPOJISL BEpCUI; MIPOU3BOUTEIBHOCTH
— yIy4IlaTh IIPOrPaMMHOTO
MPOU3BOIUTEIILHOCTD o0ecrnieuyeHus
MOAYJIEH, BBISBIIASA U
yCTpaHss y3KHUE MECTa;
— MPOBOJUTH AHAIIU3 U
MOHUTOPUHT
IIPOU3BOIUTEIBHOCTH
MIPUIIOKEHUH;
MPUMEHSATh UHCTPYMEHTBI
11t pepakTopuHTa U
ONTUMU3ALIMHI
POrPaMMHOT0 KOJIa.

IIK 2.3 — UHTETpUpPOBaTH MOJYIU | — OOILIME MPUHIUIIBI — HHTErpanuu

1 KOMITOHEHTEI,
o0OecrieunBas ux
B3aHUMO/ICHCTBUE;

— paboratb ¢ APl u
YCTaHABIINBATh

(YHKIIMOHUPOBAHUS
anmnapaTHBIX,
IIPOrpaMMHBIX U
MIPOrpaMMHO-aMNIMaPaTHBIX
CPEICTB

MIPOrpaMMHBIX MOJYJeH U
KOMIIOHEHTOB B €IMHOEC
MIPOrpaMMHOE PELICHHE;
— pabotsl ¢ API u Be6-
CEpBUCAMU IS




COCIMHEHUS MEKITY
KOMITOHEHTaMH;

— OTCJIC)KHMBATh U
YCTPaHATh KOHPJIUKTHI U
OIIMOKH WHTETPaIUH,

— aHaJIM3UPOBATh U
OTIPENENATh 3aBUCUMOCTH
MEXTY MOTYJISIMH U
KOMITOHCHTaMU;
paboTaTh ¢ pa3IMuHbIMU
dbopmaraMu TaHHBIX U
IPOTOKOJIAMU NIepeadn
JTAHHBIX

AIMUHUCTPUPYEMOU
nH(pOPMAIIMOHHO-
KOMMYHHUKAIIHOHHON
CHCTEMBI;

— MEXIyHapOJIHbIe
CTaHJAPTHI JIOKAITBHBIX
BBIUMCIIUTENIBHBIX CETeH;
— METOJIbI U TIOJXOJIbI K
UHTETpaluy MOAYJIEH U
KOMIIOHEHTOB;

— TPUHLIMIIBI
BEPCUOHUPOBAHUS U
yIpaBJIeHUS
M3MEHEHHUSMU TPU
UHTETpaluy;

MPUHIUIBI 0€30IaCHOCTH
IIPU UHTETPALUN MOy Iei
Y KOMIIOHEHTOB

B3aUMOJICCTBUS MEXKITY
MOJIYJISIMH;

— paboThI C
WHTETPAIMOHHBIMHU
maThopMamMu 1
WHCTPYMEHTAMH,
obecreyeHus
COBMECTHMOCTHU 51
CTaOMIILHOCTH CHCTEMBI

I1IK 2.4

— aHaAJIMU3UPOBATh
TpeOOBaHUS K
POrPaMMHOMY
00ecneveHuo u
COCTaBIISITh TUIAHBI
TECTUPOBAHUS;

— CO03/1aBaTh TECTOBHIE
CLIEHApHUH U TECT-KENChI
JUTSI IPOBEPKH

(G YHKIMOHATBEHOCTH U
COOTBETCTBUS
TpeOOBaHUSM;

— BBITNOJHATH
TECTUPOBAHUE
MPOrPaMMHOTO
o0ecrnievyeHrs BpyuyHyIo U
aBTOMATHU3UPOBATh
MPOLIECC TECTUPOBAHUS,
— aHaJIM3MpPOBATH
pe3yNnbTaThl TECTUPOBAHUS
U JIOKYMEHTHPOBATh
HaliJIeHHbIE OIINOKH;

— pa3pabaTbIBaTh
CTpaTeruu OTIAIKU U
WCIIPABJISTH OMHUOKH B
POrPaMMHOM
obecreyeHnu;

— BBIMOJHATH MOJYJIbHBIC
TECTHI C UCTIOIb30BaHUEM
WHCTPYMEHTOB
TECTUPOBAHUS, B TOM
qrcie
ABTOMATH3UPOBAHHOTO
TECTUPOBAHUS;

— TPHUHLHUIBI K METOIBI
TECTHPOBAHUS
MIPOrPaMMHOI'0
o0ecIIeUeHUS;

— OCHOBBI
MIPOrpPaMMHUPOBAHUS U
ApXUTEKTYPBI
MIPOrPAMMHOTO
obecrieueHus;

— OCHOBBI 0a3 JTAHHBIX U
SQL-3anpocos;

— HMHCTPYMEHTBI JIs
ABTOMATHU3AIMH
TECTHPOBAHUS;

— OCHOBBI pa3paboTKu U
OTJIQJIKU TIPOTPAMMHOTO
o0ecreyeHns Ha pa3HbIX
SI3BIKAX
MPOrpPaMMHUPOBAHHS;

— moHATHE AedeKTa
MIPOTrPAMMHOTO
obecreueHus;

— KpUTEpPUU KadecTBa
I10;

— BHJIBI ¥ THIIBI
tectupoBanus [10;

— TEXHHKH PYyYHOTO
TECTUPOBAHUS;

— TEXHUKH
ABTOMATHU3UPOBAHHOTO
TECTHPOBAHUS;

— SKM3HCHHBIN UK
nedekra [10;

— OTJIAJAKHU
IPOrpPaMMHOTO
o0ecrnieueHus Ha ypOBHE
IIPOrPaMMHBIX MOJYJIEH;
— TECTUPOBAHHS
IPOrpaMMHOTO
obOecreyeHus;

— ¢opmupoBaHuUs
TECTOBBIX CLIEHAPUEB;

— IOJrOTOBKHU TECTOBBIX
wiatdopm (ycTaHOBKa
ONEPaAlMOHHOW CUCTEMBI,
nononaurensHoro 110 u
JPyToro mo
HEOOXOIMMOCTH);

— OILIEHKH 00beMa
tectupoBanus 10 ¢
LEJIBIO OIIPENIETICHHUS
HEO0OXOJIMMBIX PECYPCOB
JUISL €T0 BBITIOJTHEHMS;

— HAaCTPOWMKH TECTOBOM
Cpeabl M annapaTHbIX
CPEJCTB J1JIsl BBIMOTHEHUSI
tectupoBanus 110 B
COOTBETCTBUH C 3a/IaHUEM
Ha TECTUPOBAHUE B
MpezeNnax cBoen
KOMIIETEHIINH;

— (¢GopMUpOBaHUA U
MIPEICTaBICHUS
OTYETHOCTH O MOJITOTOBKE
K BBIIIOJIHEHUIO 33JaHUS
Ha tectupoBanue 110 B
COOTBETCTBUHU C




— HCIOJIb30BaTh CHCTEMBI
KoHTpos nedexros [10;
COCTaBJISITh OTYET O

— TIPUHITUITBI paOOTHI B
CUCTEME KOHTPOJIS
ne(heKTOB;

YCTaAaHOBJICHHBIMHA
perilaMCHTaMU,
BBITIOJTHEHU A TECTOBBIX

BBINIOJIHEHUH OCHOBHBIE ITOHATHUS O MpOLEAYyp Ha TECTOBBIX
tectupoBanus [10 kauectse [10 TAHHBIX

IIK 2.5 — OIHKCBIBATH — CTaHAapThl — CO3JaHUs TEXHUYECKON
(YHKLNOHATIBHOCTb TEXHUYECKON JOKYMEHTaluu IS
MOJYJIEH B IOKYMEHTAllUH; MOJIYJIEH;
JOKyMEHTaluy; — TIPHUHLUIIBI — JOKYMEHTHPOBaHUS
— €O034aBaTh AMArpaMMbl | JOKYMEHTUPOBAHUSA kona, APl u
JUI WITKOCTPAMK paboThl | IPOrpaMMHOTO UHTEp(EHCcOoB;
MOJTyJIeH; o0ecrieyeHus; paboThI co

— NpOrpaMMHUpPOBATh C
MCII0JIb30BaHUEM
KOMMEHTapueB AJIs
JIOKyMEHTHUPOBAHHUS KOJa;
— MHCII0JIb30BaTh
CreHaTbHbIC METKU/TETH
JUISL OTMETKHU Ba)KHBIX
yacTed Koja B
JIOKYMEHTAIIH;

— BECTH JXypHal
U3MEHEHUH U
¢ukcupoBaTh OOHOBJIEHHUS
IPOTrPaMMHBIX MOZYJIEH;
— pa3buBaTh MOAYJIM Ha
Joruyeckue OJIOKU U
OINMCHIBATh Kax /bl OJI0K
OT/ICJIbH;

— BKJIIOYaTh B
JOKYMEHTALUIO
0COOEHHOCTH MOJYJIeH,
TaKue KaK OrpaHUYeHMUs,
YSI3BUMOCTH WJIN
ONTUMAaJIbHbIE HACTPOIKHY;
IIPOBOAMTD PETYIISIPHOE
0OHOBJIEHHE
JOKYMEHTAIUH TIPH
W3MEHEHUHU MOJyJIed Win
n00aBJIEHUN HOBOTO
¢dyHKIMOHANA.

UHCTPYMEHTHI JJ14
CO3/IaHUS TEXHUYECKOM
JIOKYMEHTAIlUU U
KOMMGHTHpOBaHI/IH Koaga

crienanu3upoBaHubeimM 110
o  JOKYMEHTHPOBAHUIO
IPOrpaMMHOTO Koja

2. CTPYKTYPA U COAEPKAHUE TPO®PECCUOHAJIBHOI'O MOAYJIA

2.1. Tpya1oeMKOCTb OCBOEHHS MOAYJISA

HaumeHOBaHUe COCTABHBIX YacTeil MOLYJIs

00neM B yacax

B 1.4. B popme
NMPaKT. MOATOTOBKHU

YyeOHble 3aHATHS 98 322
KypcoBas pabora (IIpoexT) - -
CamocrostenbHas pabora 456 -
IIpakTHka, B T.4.: 288 288




yueOHast 144 144
MIPOU3BOACTBEHHAS 144 144
[IpomesxyTouHas arrectanus X

Bcero 866 610




2.2. CTpykTypa npopecCHOHATIBLHOT0 MOIYJIS

= .. ~ g
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t la|z|Elg]g|z
Koz OK, TIK HanmeHoBanus pa3aenos mpodecCHOHAIBHOTO MOLYIIS E 5 X S E| & = =
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1 2 3 4 5 6 7 8 9 10
OK.01 — OK.09,IIK 2.1, | Pa3gen 1. Pa3paboTka mporpaMMHBIX MOyl 138 | 82 132 | 18 | - | 114 - -
K 2.2, 11K 2.5
OK.01 — OK.09, IIK 2.1, | Pa3nen 2. OcymiecTBICHHE HHTETPAIIUU TIPOTPAMMHBIX MOYJICH 132 | 64 | 126 | 28 | - 98 - -
IK 2.3, TIK 2.5
OK.01 — OK.09, IIK 2.4, | Pazgen 3. [logaepskka v TECTUPOBAHUE MTPOTPAMMHBIX MOJTyJIEH 74 48 74 10 | - 64
IK 2.5
OK.01 —OK.09, 11K 2.2, | Pa3nen 4. Maremaruueckoe MOJEIHPOBAHNE 66 30 66 10 - 56
K 2.3, 1K 2.4, TIK 2.5
OK.01 —OK.09,IIK 2.2, | Pasnen 5. UucieHnHuble METOAbI 66 30 66 | 12 - 54
K 2.3, TIK 2.4, TIK 2.5
OK.01 — OK.09, 11K 2.2, | Paznmen 6. bezonacHOCTh MpOrpaMMHOTO O0eCTIEYeHUS 90 68 90 20 | - 70
K 2.3, TIK 2.4, TIK 2.5
OK.01 — OK.09, VYuebHas mpakTUKa 144 | 144 144
K 2.1 —-TIK 2.5
OK.01 — OK.09, [Ipon3BocTBEHHAs MpaKTHUKa 144 | 144 144
IK 2.1 —TIK 2.5
[Ipomexxyrounas arrecranus 24
Bcero: 866 | 610 | 554 | 98 | - | 456 | 144 | 144




2.3. Conep:xanue npogeccuoHAIBLHOT0 MOIYJIsA

HaunmeHoBaHHe
pa3aesioB U TeM

IIpumepHoe cofep:kaHue Y4eGHOT0 MaTEPUAJIA, MPAKTHYECKUX H J1a00PATOPHBIX 3aHATHH, KYPCOBOU NPOeKm
(paboma)

O0BbeM B yacax

Paznen 1. PazpadoTka nmporpaMMHBIX MOAYJI€eii

MJIK.02.01 Pa3paGoTka NporpaMMHBIX MOTYyJ1eii 138
Tema 1.1. Coaep:xanue 25
Hcnoab3oBanue C 5
HPHHIKMTIOB aMoCTOsITe/IbHAs padoTa
00bEeKTHO- M = =
OIlyJIbHAS apXUTEKTypa NoCcTpoeHUs npuwiokeHui. [Ipunnmrel. [Tpenmyiectsa. [Ipumepst npuiokeHui 1
OpPHEHTHPOBAHHOTIO
NpOrpaMMHMpOBAaHMsl | APXHUTEKTypHBIE IIA0IOHBI, TPUMEHIEMbIE TIPU pa3paboTke mporpaMMHEIX Moayneit (MVC, MVVM, MVP) 1
NpHu pa3padoTke
NPOrpaMMHBIX WNucTpyMeHTHI pa3paboTKH MPUIIOKEHUH ¢ MOYIIBHON apXuTeKTypoil. CHCTEMBI KOHTPOJISI BEPCHH. 1
MopayJiei
Pabota ¢ 6ubnmorexkamu (IpUMEHEHNE CTaHIAPTHBIX OMOIUOTEK, co3anue OubIMoTeK). bazoBbie MpUHIMITEL PabOTHI € 1
MacCHUBaMH, KOJUICKITUAMH, CTpokamu. PaboTa ¢ maToif 1 BpeMeHeM.
[laTTepHBI IPOEKTUPOBAHUS: OTHOIICHUS MEXIy KilaccaMu M OObeKTamu (HaclelIOoBaHHE, pealH3allusi, acCOI[HAIIHS, 1
KOMITO3UIIMSI, arperamus), UHTepeichl, aOCTpaKTHBIE KJIAcChl, MOPOXKIAIONINE MATTEPHBI, MATTEPHBI IOBEISHUS,
CTPYKTYpHBIE TIATTEPHBI, IOBEICHYECKUE MMATTEPHBI, TATTEPHBI 0OHEKTOB.
Cucrema BBOJIa-BBIBOJIA, CPEJICTBA AOCTYIA K (paiiyiam u mankam (aiijioBoi CUCTEMBbI, UTCHUSI/3aIIUCH, CKATHS TOTOKOB 1
Y MEXaHU3MOB H30JUPOBAHHOTO XPAaHEHHUS.
PaGora co cTpokamu, peryisspHBIMU BBIPOKEHUSMH, KOAUPOBAHHE/ IEKOIUPOBAHUE TEKCTA. 1
AcHHXpOHHAs MOJeIh nporpammupoBanus. [Ty norokos. [11a6moH acHHXPOHHOTO BBI30Ba METOI0B. CHHXPOHU3AITHS 1
BBI3bIBAOIIIETO MTOTOKA. [lepenaya u npreM CrenHraIbHbIX JaHHBIX COCTOSHHMS.
[MapannensHoe nporpammupoBanue. Co3anue 3a1auu. MeTobl 0KUJIAaHWS BBHITIOTHEHUS 3a1a4n. JIssMO1a-BeIpaxKeHUst 1
B KadecTBe 3a/aun. Co3laHue NpojioInKeHus 3a/1a4n. Bo3part 3HaueHuit n3 3agaun. OTMeHa 3a1a4u.
1. PazpaboTka mporpaMMHBIX MOIIYJIeH Tt padOTHI ¢ MaccuBamMu. PaboTa depes cucteMy KOHTPOJISI BEPCHH. 2




2. Pa3paboTka mporpaMMHBIX MOJTYJICH JIjIsl pa0OThI ¢ KOJUISKIHsIME. PaboTa uepes cucteMy KOHTPOJISL BEPCHUH.

3. PazpaboTka mporpaMMHBIX MOTyJiel st paboTsl ¢ JaTol U BpeMeHeM. PaboTa uepes cucteMy KOHTPOJIIS BEPCHI.

4. PazpaboTka TpOrpaMMHBIX MOJIYJEH C HWCHOJIB30BAHHEM IIATTEPHOB IpOeKTHpoBaHUs. Pabora depe3 cucremy
KOHTPOJISI BEPCHil.

5. HaBwranmsa mo daiinoBoii cucreme. UteHune u 3amuch (aiioB. Pabota ¢ morokamu. PaGora ¢ m3ommpoBaHHBIM
XPaHWIHALIEM.

6. Pabora ¢ OompmmMu oObeMamu TekcTa. KommpoBaHume W JIeKOIUpOBaHUE CTPOK. IlocTpoeHue perynasipHBIX
BEIpakeHHH. UTeHue 1 3anuch QaiioB B pa3HbIX KOJAUPOBKAX.

7. Opranu3aiys aCHHXpOHHOTO BBI30Ba METOJIOB

8. CozmaHue mporpaMMHOIO MOIYJIsI, KOTOPBIH OyIeT BBIMOIHATH METOBI B PAMKAX MapajUIeNIbHBIX 3a1a4

Tema 1.2. KnrouyeBbie
AJIrOPUTMBbI H
CTPYKTYPbI TaHHBIX
JUISl BBITIOJTHEHU S
3a/1a4 MPOrpaMMHBIX
Moay.Jieit

Conep:xanue

CamocrosiTeibHas padoTa

25

AJTOPUTMBI U CTPYKTYpBI JaHHBIX. OIIeHKa CJI0XKHOCTH anroputMoB. [loHsTre acumnrorndeckoi oneHku. bonpime O-
HoTauuu. BpemenHas cioxHOCTh anroputMma. [IpocTpaHcTBEeHHAS CIOKHOCTD aIrOpuTMa. AHAIN3 XYIIET0, JTYYIIero ’
CPEIHETO CIIy4acB.

OCHOBHBIE CTPYKTYPHI JAaHHBIX (MacCHB, CBS3HBIM CITMCOK, CTEK, OYEpEib; OMEPAIMH BCTABKH, MOWCKA U YIAICHUS;
MIPEACTABICHUE JTAaHHBIX B TIAMSITH).

ANTOpUTMBI COPTUPOBKH M NIOMCKa. OCHOBBI PEKYPCHH: TPUMEPHI, TPEUMYILECTBAa M HEAOCTATKH.

Xemr-rabmmna u xem-¢pyHkuus. Komnmsum u pasperieHue KOJUM3HA. MeToAbl XEeIIMpOBAaHUS M CXKATHA JAaHHBIX.
3¢ exTUBHOCTD U IPUMEHEHUE XEII-CTPYKTYP.

HepeBbst u rpadsl. [Ipencrasienue rpadoB U JepeBbeB. [loMck B riyOMHY M MIMpPHHY. MUHHUMYM 3aTpaTHBIA MYyTh
(anmroput™m HetikcTtper). epeBbs moucka u 00xoza.

)Ka,ZIHLIe AJITOPUTMBI U JMHAMHUYECKOEC ITPOrpaMMUPOBaHUC. OcHOBHbBIE HUICHU TMHAMHUYCCKOI'O IIPpOrpaMMHUPOBAHUS.

AnropuT™MBbl pabOTHI C TEKCTOBHIMU JaHHBIMU. Oneparuu Haja cTpokamu. [lomck MOACTpOKM (HaMBHBIN aNTOPUTM
moucka, anroput™m Knayra-Moppuca-Ilparra, anroputm boiiepa-Mypa). [IpoGiiemsr Ha cTpokax (3amada o prok3ake,




pEeNaKIUOHHOE PacCTOSHUE). ANTOPUTMBI C WCIIOJIB30BAHMEM XCIIMPOBAaHUS (XeU-QYHKIWHU U CTPOK, ajJrOpUTM
Pabuna-Kapna). CTpoku U CTpyKTYpBI JaHHBIX (ONIEpaliK C TMHAMUYECKUMH CTPOKaMH, TPHAJIbHbIC AEPEBbHsI)

Kyun u ouepenu. Ogepenu ¢ npuoputeToM U Kyuu. Kyda u ee npumeHnenue.

9. OneHka CI0)KHOCTH aITOPUTMOB

10. IlpumeHeHne PEeKYPCHBHBIX aJTOPUTMOB

11. PaboTa ¢ anropuTMaMu COPTUPOBKH H MTOUCKA

12. Co3pnaHue Xeni-Tabiul] ¥ UX UCIIOJIb30BaHUE JIsl YCKOPEHUS MIOUCKA TaHHBIX

13. Haxoxxaenne kpaTuailmux myTel B Tpadax ¢ UCIONIb30BaHNEM anroputMa J(edKkeTpsl

14. Pemenue 3a7a4u 0 prOK3aKe C UCIOIb30BAHUEM METO/1a JUHAMUYECKOTO MPOrpaMMHUPOBAHUS

15. Peanuzanus CTpOKOBBIX aJITOPUTMOB

16. Peanuzanus NpuOPUTETHBIX OUepeneh ISl IIIaHUPOBAHMS 33144

N N D N DN N NN

Tema 1.3.

IIpoexTUpOBaHue
MoayJiei

Copaepxanne

OCHOBHBIC TIPUHIUIIBI MTPOSKTUPOBAHUS MOJyJIEH HpOorpaMMHOro oOecredeHus. Merojabl aHaiu3a TpeOOBaHUU U
croco0oB omnpeneneHns (yHKIMOHATHLHOCTH MOAYIIsI. METO bl aHAIIN3a U ONITUMHU3AIIUHU IIPOSKTUPYEMBIX MOIYIICH s
MoBBIIIeHHs WX 3 (HEKTUBHOCTH 1 KadecTBa. JlekoMmo3unus 3aqaun Ha moa3anayn. CoznaHue crielupuKaiil MOTyIIs.

[punnumer odecrieueHrs 0€30MaCHOCTH, MPOU3BOAUTEILHOCTH H MACIIITA0OMPYEMOCTH ITPH MTPOSKTUPOBAHUN MOIYJICH

[IpuHnunel npoexkTHpoBaHus KiaccoB. IIpoexTupoBaHMe KiIaccoB ¢ Y4YETOM HHKanCymsinuu.  Mcrnosibp3oBaHue
HacJIeJOBaHUS: co3/aHne nepapxuii kiaaccos. [Tomumopdusm: neperpyska METo10B 1 HHTEP(EHCOB.

[IpumMeneHnune quarpaMm KJIaccoB IPH MIPOSKTHPOBAHUH TPEOOBaHUH K BHYTPEHHEH CTPYKTYpe HPOrpaMMHOTO MOIYJIS.

HpI/IMeHeHI/Ie AxarpaMMm KOMIIOHCHTOB JIS1 BU3YaJIM3alluU OPraHU3alln KOMIIOHCHTOB MMPOCKTUPYEMOI'0O MOAYJIA

B ToMm umncie NMPaAKTUY€CKUX U HaﬁopaTOpHLIX 3aHATHH

17. Ananu3 TpeOOBaHUI K MOZYJIIO U OTIpeJieNieHHe er0 ()yHKIMOHAIBHOCTH

18. Co3nanue cnenuuKay TpOrpaMMHOTO MOYJIS




19. IIpoexTrpoBanue TpeOOBaHHUI K BHYTPEHHEW CTPYKType MPOrPAMMHOTO MOIYJS CPEICTBAMU AUATPaMM KIIacCOB. 2
[IpuMeHeHne naTTepHOB NPOESKTUPOBAHUS
20. IIpoekTrpoBanue TpeOOBaHUK K OpraHU3allii KOMIIOHEHTOB MOJTYJIsl CPEICTBAMU TUArpaMMbl KOMIIOHEHTOB 2
21. IlpoexkTupoBatb HHTEPPENUCHI IPOrPAMMHOI0 00ECTICUEHUS 1711 B3aUMOAEHCTBHS C APYTUMHU MOIYJISIMU U CUCTEMaMU 2
22. AHaiu3 ¥ ONTUMU3ALNS TPOCKTUPYEMOT0 MOIYJISI JUIsl TIOBBILIEHUS ero 3P PEeKTUBHOCTH U Ka4yecTBa 2
Tema 1.4. Cozganne Conep:xanue 32
NPOrpaMMHBIX c .
Moy.eil 15t aMoCTOsITe/IbHAs padoTa
B3aHMOACUCTBHS C Buasl mone3oBarenbckoro nHTEpdeiica (KOMaHaHas CTPOKa, rpadUuecKuii, peueBoii). OCHOBHBIC Talbl U IPUHIIUTIBI 2
N0JIb30BaTeIeM .
oJp30BATERE pa3paboTKH rpad)uuecKoro NoIb30BaTEILCKOro HHTEpdeiica.
TexHOI0ruM 1 MHCTPYMEHTHI pa3paboTKu TpaduIecKkoro moab30BaTeNIbcKOro nHTEpdeiica. 2
KommoneHTH rpadndeckoro mois30BaTeNbcKOTo nHTepdeiica. Turbl anemMenToB ynpapieHus. KOMIOHOBKa 311eMEHTOB 2
ynpasyieHust. CoOpitusi. O6paboTINKH COOBITHH.
Pabora ¢ okHamu. OcHOBHBIE METOABI PabOTHI ¢ okHaMu. Co3liaHue oKHa: (GYHKIMH U Ki1acchl. OTKPBITHE U 3aKPbITHE 2
OKOH. B3anmopeiictBue ¢ okHamu (Hanmpumep, nepeaada gaHHbiX). [Ipumepsl Bampanun (nposepka ¢opmara BBOAA).
Coobuienus 06 ommOKax ¥ yBeAOMIICHHS MIOJIb30BaTeNs. VCroap30BaHIE PErYIISPHBIX BRIPAKECHUHN ISl BallWJally.
MHOronoTo4HOCTh ¥ aCHHXPOHHast padoTta okoH. MHoronotounocts B GUI-npuinosxenusx. [Ipo0GieMsl cuHXpoHU3aMK 2
MOTOKOB. M cronb30BaHue aCHHXPOHHBIX BBI30BOB JUIS JOJITO BBITOJTHUMBIX OTIEpalui.
3nauenue ctmist B UX/UI nu3zaiine. OcHOBBI Teopuu 1iBeTa. Pabora ¢ nBetom u mpudTamu. CTuiau3arsl. 2
Pabora ¢ Tekcrom, uzobpaxenusimu. [loctpoenue rpadukoB u auarpamMM. bUOIHOTEKH i IOCTPOEHUS IPadUKOB U 2
nuarpamm. Pabora ¢ MysipTHMenna
23. IIpoekTHpoBaHHUE ITIABHOI'O OKHA MPHJIOKEHUS C HECKOJIBKUMU TTaHEJIIMU U 3JIEMEHTaMH1 YIIPaBIICHHUS. 2
24. Pa3zpaboTka MOIyJIeld MHOTOOKOHHOTO TIPHIIOKEHUS 2
25. Pa3paboTka CTHIIEH JUTsl MPUIIOKEHUS TS YIIYUIICHHUS B3aUMOICHCTBHS C IMOJIH30BATEIEM 2
26. Pa3zpaboTka MoyIel JJis IpeJCTaBICHUS TEKCTOBOM HH(POPMAIUH 2




27. Pa3paboTka Moaynel 1ist paboThl C H300pasKeHUAMU 2
28. PazpaboTka Moayne asist mpeacTaBieHus HHQOPMAIUH B BHIE TPAPUKOB U JHATrPaMM 2
29. Pazpabotka Moayneit aist pabOThI ayTHO U BUAEO 2
30. Peanuzanus 3arpy3K JaHHBIX U3 HHTEpHETa B POHOBOM peskuMe 0e3 OJIOKMPOBKH OCHOBHOT'O TIOTOKA HMPUIIOKEHHS. 2
31. PazpaboTka pOpMBI peTHCTpaLliy C JIEMEHTaMU BBOJA U IPOBEPKON KOPPEKTHOCTH BBEICHHBIX JAHHBIX. 2
Tema 1.5. Cozganne Conep:xanue 10
MojyJieii 1 C 6
B3AHMOEHCTBHS ¢ aMoCTOsITe/IbHAs padoTa
0a3aMH NaHHBIX BsaumoeiicTBre NpusoxeHus ¢ 6a3oit gaHHbIX. TeXHOMOrMM IOCTyNA K JaHHBIM. be3onacHocTh py pabote ¢ 6azaMu 2
JIAHHBIX.
[onsitne m mpeumymectBa ORM. Konnennueil 00BbeKTHO-PENSIIMOHHOTO OTOOpasKeHHs W Hcrnojib3oBaHrne ORM- 2
oubunotek. [Ipumenerrne ORM st paGoThI ¢ 6a3aMu JaHHBIX.
Peammzamus CRUD-onepanuii B nmpuioxkeHnd. BruimomHeH#e 3arpocoB K 6a3e JaHHBIX. 2
32 Pa3paboTka mporpaMMHBIX MOJYJIeH Uit paboThI ¢ 0a3aMu TaHHBIX 2
33 Pa3paboTka nmporpaMMHBIX MOJYJICH Juis pabOTHI ¢ 3arpocaMu K 0a3e JaHHBIX 2
Tema 1.6 Conep:xanue 22
I puHIHBI CamocrosiTeqbHast padoTa
0e30macHoOCTH, —
POH3BOTHTETHHOCT OCHOBHBIE TIOHATHSI: 0€30MACHOCTD MMPOTPAMMHOTO 00ECTICUeHHUsI, IPOU3BOAUTEILHOCTh MOJYJIEH, MacITaAOUPYEMOCTh 2
_ apXuTeKTypbl. Metojabl obecriedeHust Oe3omacHOCTH.  (DakTOpbI, BIHAIONIME HA NPOW3BOAHMTENHLHOCTh. TEXHHKH
MaciTadupyemocTy | NOBHIICHN IPOH3BOIMTELHOCTH IPOTPAMMHOIO obecriedeHnst MacmTabupyeMoCTh: TOPU30HTAILHAS M BEPTHKAIbHAS
NPOrpaMMHEIX MacIITaOUPyeMOCTh; IPUHLMITBI IPOSKTUPOBAHUS IS MACIITAOUPYEMOCTH; HCIIOIb30BAHME O0JIAUHBIX TEXHOIOTUH JJIs
MoyJteii MaciTaOupoBaHusi. MeTpuku 6e30MacHOCTH (HamnpuMep, KOJIWYECTBO YSI3BUMOCTEN). IHCTpyMEHTHI A1 MOHUTOPUHTA
MPOU3BOAUTENBHOCTH. [101X0/1BI K HATPY30YHOMY TECTHPOBAHUIO.
[Monste onTuMuzanuu kojga. OCHOBHBIE IEMH ONTHMHU3AIMU: IOBBIIICHHUE CKOPOCTU BBITIONHEHUS, CHW)XKEHHE 2

HOTpe6HeHI/I$[ namMsiaT, YJIY4YHICHUEC YUTACMOCTH W IMOJACPKKH KOJa. MCTO)IBI YIAYULICHUA  aJIr'OPUTMOB.




[IpopunupoBanne U OTIaAKa MPOM3BOAUTENbHOCTH. CrienM(UYHbIE METOIBl ONTHMHU3ALUUKM IJIsl pa3HBIX S3bIKOB
MIPOrpaMMHUPOBaHUS.

34. OnTuMu3aya IPOSKTUPYEMBIX MOAYJEH I MOBBILICHHUS UX 3(Q)EeKTHBHOCTH U KauecTBa 2
35. Pemienue 3a1a4 Ha ONITUMU3ALMIO AITOPUTMOB 4
36. AHanmM3 W MOHHTOPHHT IPOM3BOAMWTEIBLHOCTH TpWIOKEeHHH. (OOecneueHre IMPOU3BOAUTCILHOCTH U 4
MacIITabNPyeMOCTH MPH pa3paboTKe MOAYIIEH MPOrpaMMHOTO 00eCTIeUeHUS
37. Yay4iieHue Npou3BOIUTEILHOCTH MOYJIeH MOCPeCTBOM BBIABIECHUS U YCTPaHEHUS Y3KUX MECT 2
38. ObecnieueHne 6€30MaCHOCTH MU pa3paboTKe MOyJeH MPOrpaMMHOTO 00eCTIedeHHUS 4
B Tom unciie camocTosiTeIbHAS padoTa 00y4a0INXCS 2
IIpoMe:xxyTouHas aTTecTanus (3K3aMeH) 6
Pa3nen 2. OcyuecTBiieHre MHTErpaliiy MPOrPAMMHBIX MOYJIei
MJIK.02.02 OcymecTBaeHHe HHTErPallii MPOTPAMMHBIX MOAYJICH 132
Tema 2.1. Copaepxanne 66
OcHoBbl nHTerpannun | CamocrodTeabHast padoTa
NPOrpaMMHBIX _
MoyJteii Pazpabotka REST API. Knuenrt-cepBepHoe B3aumoeiicreue. OcobeHHocTH nepenaun uapopmanuu mo HTTP 2
nporokony. Ctpyktypa HTTP 3anmpoca. HTTP metroasi: GET, POST, DELETE, PUT, PATCH. HTTP
3aroJjioBku. Teno 3ampoca.
MapmpyTtuszanus 3anpocos. I pynnupoBka mapmpyToB. CTaTH4ecKue pecypcesl. 2
O6paboTka 3anpocos mojb3oBatess. Path, Query mapamerpsr. OOpaboTka comepkuMoro body: raw, objects, forms, 2
multipart. Banumaius g1aHHBIX.
dopmupoBaHue 1 OTIIPaBKa OTBETOB: object, file. [lapameTpsl OTBETOB: CTATYC KOJ, THII COJECPKUMOT0, 3ar0J0BKHY, 3
cookies. [lepenamnpapienus. Cepuanuzainus/aecepuanusanns 00beKTOB.
Co3pmanue u ynpasieHue (OHOBBIMH 3a/lauaMHu. 3




Aytentudukanus u apropusanus. oAuth, JWT, forms. Ceccuu. PoneBoe pasrpaHndeHue J0CTyIa K pecypcam.

Pazpaborka WebSocket API. BzaumoneiicTBue ximenTa u cepsepa mo WebSocket mpotokory. Hactpoiiku
coeaunenns. OTKpBITHE U 3aKpbITHE coequHenus. [lepenaya cooOmenus cepsepy.

Pazpabotka MukpocepBrcoB. MUKpOCEpBUCHAS. U MOHOJIUTHAS apXUTEKTYPA.

Cunxponnoe (REST, gRPC) u acuaxponnoe (0pokepsl cooOIIeHNIT) B3aUMOACHCTBHE MEKAY MUKPOCEPBUCAMHU.

Pacmpenue pynknmonana REST API npunosxeHus: BaIuaIus MOJTyICHHBIX TaHHBIX

Pacmmpenue pynkimonana REST API mpunoskenus: nob6aBneHue (OHOBBIX 33129

Pacompenue dpynkunonana REST API npunoxkenus: nobasieHne ayTeHTU()UKANNN ¥ aBTOPU3AIIAN, CO3/IaHHE
POJIEBOM CUCTEMBI

Co3naHue KIMEHTCKOTO IPUJIOKEHUs Ut padoThl ¢ myOanunbiM WebSocket.

Cosnanue cepBepHOro MPHUIOKEHU [Tt paboThl o websocket mpoTokony.

CoznaHne MUKpOCEPBUCHOTO IPUIIOKEHHS ¢ B3anumojeiictueM mo REST

CoznaHne MUKpOCEPBUCHOTO IPUIIOKEHHS ¢ B3anMojieicTBreM mo gRPC

Co3znaHue MUKPOCEPBUCHOTO NPHJIOKEHUS C B3aUMOCHCTBIEM Yepe3 Opokepa NpHIIoKeHui (consumer, producer)

IIpakTHYeckue 3aHATHS

1. Co3naHue KIMEHTCKOTO MPHIOKEHUS 111 paboThI ¢ myOnuaHbM API

2. Co3nanme REST API npunoxxenus ¢ peanuzamnueii: 100aBiIeHs, YIAICHAS, U3MEHEHIS B CO3/TaHUS JaHHBIX (OT 3 -
4 cymHOCTEH)

3. Pacmmpenue pynknmnonana REST API npunoxkenust: pabota ¢ yJjaleHHBIM HCTOYHUKOM JaHHBIX

4. Paciiupenue ¢pynkuuonana REST API npunoskenus: paboTa co CTaTHUECKUMH H300paXeHUsIMH (pecypcami) -
3arpyska, nepeiaqa, yJjajacHue.

5. Pacumpenne ¢pynkunonana REST API npunoxenus: oopadotka path u query napamerpos




6. Pacimmpenne gynknuonana REST API npunoxenus: 06paboTka omuooK, nepenada cooOIeHuid 00 ommoke 3
MOJIb30BATEIIO
Tema 2.2. Yupasienue | Coaep:xanue 21
U MOHUTOPHHT
. CamocTosiTeibHas padoTa
HHTErPUPOBAHHON
CHCTEMBI Hactpoiika koHGUTyparmy 1 COOPKH MPUITOKEHHSL. 12
JlorupoBanwue coobITHi. KoHQUTrypanus norupoBanus. Y poBHH JOTHpoBanus. JlorupoBaHue B Gaiiibl pa3IHIHOTO
¢dhopmMar.
MOHUTOPYHT NPUIIOKEHHS: HArpy3Ka, OIIMOKH, cOOp cTaTHCTUKHU. BHepeHne cOopIiKa METpUK.
Wuctpymentsl koHTelHepu3anuu. Konrelinepuzanus npunoskenus. CpecTBa JOCTaBKU M CPEICTBa Pa3BEPTHIBAHUS
pelIcHHS.
Hactpouts koHurypauuio rest api npuiokeHus (IOpT, XOCT, JaHHBIE U NOJKIIOYEHNS K HICTOYHHUKY aHHBIX, 3
MIpUBATHBIE KIIIOYH).
Baeaputs norupoBanue B rest api IpUIOKEHHE. 3
VYnakoBka rest api MpUIOKEHHs B KOHTEHHEpP U JI0CTaBKa Ha JPyroe YCTPOUCTBO 3
Tema 2.3. Conep:xanue 19
Be3omacHocTh pu CamocrosiTeqbHast padoTa
HHTEerpauuu
[Iporoxomns ¢ ucmonb3oBanueM OezonacHoro coeaunenus: HTTPS, WSS (WebSocket Secure). 3
[IpenotBpamenue yrpos 6ezonacaoctr: SQL mabekmum, CSRF, XSS. XemmpoBanne CCHCUTHBHBIX TaHHBIX, 4
MPUMEHEHUE alTOPUTMOB XEITUPOBAHUS MAPOJICH C CONBIO.
Amnanu3 ys3BuMocTeild. Perynspasie ayautsl 0e3onacHocTy. [[puMeHeHe TyqInX MPaKTHK 3alIUThl HHQOpMAaIIHH. 4
Hob6asnenne SSL ceptudukara B mpuiokeHUe 4
Hacrpoiika koHpurypauun 06e30macHOCTH MPUITOKEHHUS 4
Conep:xanue 20




Tema 2.4.
OnruMu3anusa u

CamocTtosiTeqbHast paboTa

MacurabupoBaHue HHTETPUPOBAHHBIX pelIeHUH. ['opu30HTanbHOE U BEPTUKAIbHOE MacIITA0MPOBAHUE. 4
MacTadupyeMocThb p pHp P P p P
HHTErpupoOBAHHBIX OnTrUMU3aIKYI IPOU3BOIUTENLHOCTH. KomupoBanue nanueix.  ONTHUMU3aLuUs 3a0pOCOB K 0a3aM JaHHbIX. 4
pelieHui
[Ipodpunuposanue koga. YMEHbIICHHE BPEMEHH OTKIIHKA. 4
Peanuzanust kKammMpoBaHUs JaHHBIX B rest api MpHIIOKEeHUE 4
Onrtumusanys NpoU3BOAUTENFHOCTH rest api depe3 npounpoBaHye 4
IIpome:xxyTouHasi aTTecTanus (3K3aMeH) 6
Paznen 3. [loanep:kka u TecTHpOBaHME MPOTPAMMHBIX MOJYJIeil
MJK.02.03 IToxaep:xKka U TeCTUPOBaHME IPOrPAMMHBIX MOAYJIei 74
Tema 3.1. Conep:xanue 10
KauectBoO Onpenenenne KadecTBa MPOTPaMMHOIO MOAYNS. MeTpuKy KadecTBa MPOrpaMMHBIX MOJYJIEH (CTaTHYeCKUe METPUKU: 2
NPOrpaMMHOI0 KOJIMYECTBO CTPOK KOJ/a, UKIOMAaTHYecKas CIOXKHOCTh, KOI((QUIMEHT CBS3HOCTH W CIEIJICHHOW: JWHAMHYECCKHE
olecrieyeHus METPHUKH: MOKPBITHE KOJia TeCTaMH, YacTOTa OTKa30B, BpeMs OTKJIMKa). [IpuHIMITEI MpoeKTHpOBaHMs KayeCTBEHHBIX
MOZYJIEH.
CranaapThl 1 MOZAETH KayecTBa MpOrpaMMHBIX Moaynel. [Ipumenenue moaenel kauectBa. THCTpYMEHTHI [T OLIEHKH 2
kadecTBa. [IpakTHieckne aceKThl MOBBIIECHHS Ka4eCTBa.
B ToM yHc/Ie MpaKTHYECKUX U J1a00PaTOPHBIX 3aHATHIA
1. AHanu3 1 OLeHKa KayecTBa MPOrpaMMHOTO MOIYJISI C HCIIOJIb30BAHUEM METPHK KauecTBa MPOrpaMMHBIX MOAYJIEH 2
2. Mcionb30BaHKe CTATHYECKOTO aHAIN3a KOJa IS BBISIBJICHUS 1€()EKTOB 2
3. Pa3paboTka m mMpuUMEHEHHE MPOIECCOB OOECTeYeHns KadyecTBa B JKM3HEHHOM ITHKIIE pa3paboTKH MPOTPaMMHBIX 2
MOJTyJIei
Tema 3.2. Conep:xanue 6

CamocrosiTeqbHast paboTa




Ortaagka [onstne ornaaku. [lonsatus ommbku, nedekra, co6os, orkaza. Tumsl ommbok. MHCTpyMeHTHI st oTnaaku. [Iporecc 2
NMPOrpaMMHOI0 MOIIaroBoi oTinagKy (YCTaHOBKA TOYEK OCTAHOBA, IIAr 33 IIArOM BBIIOJHEHUE KOJIA, POCMOTP COCTOSHUSI IEPEMEHHBIX,
MOAYJIsl BBIMOJIHEHHE OTAENBHBIX yacTel koja). CTpaTerny norucka omuodoK (METO ITOJIOBHHHOTO JENICHHSI, METO/ HCKITFOUEHHS,
[IPOBEPKA TPAHUYHBIX YCIOBHH, TIOMCK MATTEPHOB ITOBTOPSIOIIKXCA OIIHO0K). JJoOKyMeHTHpOBaHuE NIpoLiecca OTIAAKH.
PazpaboTka cTparernu oT/IaiKi U UCIPABJICHUE OIIMOOK B IPOrPAMMHOM 0O€CIICUeHUH 2
Kog-peBsio 1 mapHoe mporpaMMHpoOBaHHe 2
Tema 3.3. Conep:xanue 8
Oo0padoTka CamocrosiTeibHas pabora
HCKJII0YEeHUH _ _
[NonsTne nckiaroueHus. THIbl HCKIOUeHMH. MexaHn3M 00pa0dOoTKU HCKIoueHui. Jlornka paboThl ¢ MCKITIOYCHUSMH. 2
MeTtop! OTIAIKH KOJa C UCTIOIb30BAHUEM UCKITIOUEHUH U JTOTMPOBAHMS.
OCHOBHBIC KOHCTPYKITUH JIJIs1 00paOOTKY UCKITFOUNTEIIbHBIX CUTYaIHi 2
[IpakTHueckoe UCIOIb30BAHNE UCKIIOUEHUN B peanbHOU 3a1a4ye 2
Oo6paboTtka omubok u uckimoyeHne B RESTful API 2
Tema 3.4. Conep:xanue 35
TecTtupoBanue
CamocrosiTeqbHast padoTa
NMPOrpaMMHBIX
Moayjaen [lonsTHe mpouecca TECTUPOBAaHUS MPOTrPaMMHOIO OOecreyeHHus. JTambl Ipolecca TECTUPOBAHUS IMIPOrPaMMHOTO 2
o0ecriedeHusl. TEXHUKH PYYHOTO TECTHPOBAHMS M aBTOMAaTHU3UPOBAHHOTO TECTUPOBAHUS
Mogens pabotsl ¢ nepexramu. [IpuHIUIBI pabOTH B cCTEME KOHTPOJIS Ae(hEeKTOB. 1

Buasl tectupoBanus (QyHKIHMOHaJIbHOE TECTUpOBaHWE, HEQYHKIIMOHAIBHOE TECTUPOBAHUE, CTATHUECKOE U
TUHAMUYECKOE TECTUPOBAHUE).

Tunser TecTupoBaHus (MOAYJIBHOE TECTHPOBAHWE, HWHTETPAIMOHHOE TECTUPOBAaHWE, CHCTEMHOE TECTUPOBAHHE,
MIPHEMOYHOE TECTUPOBAHHE, HATPY30YHOE TECTUPOBAHHUE, CTPECC-TECTUPOBAHUE)

TGCTI/IpOBaHI/Ie Io 6€J'IOMy SIIUKY. MCTO}_I IMOKPBITHA OICPATOPOB. MeTOZ[ TOKPBITHUA yc.]'[OBHfI.

TGCTI/IpOBaHI/Ie Io 6€J'IOMy SIIUKY. MCTO}I KOM6I/IHaTOpHOI‘O IOKPBITUA YCJIOBPlﬁ.




TCCTI/IpOBaHI/IC 10 YCPpHOMY SANIUKY. MGTOI[ KJ1aCCOB 3KBUBAJICHTHOCTH.

TectupoBaHue 0 YePHOMY SAUKY. MeTO rpaHUYHbBIX 3HAUECHUM.

MonyneHbeie TecThl. TecTupoBaHWe WHTETpanydyd. MeTOoAbl M WHCTPYMEHTHI Ui TECTHPOBAHHUA HWHTETPHUPOBAHHBIX
pelleHui.

AHanu3 TpeOOBaHUH K MPOrpaMMHOMY OOECIIEUCHHUIO U COCTaBJICHUE IUIAHOB TECTUPOBaHUS. VICIIONB30BaHUE CHCTEM
KOHTPOJIS 1e(eKTOB MPOrPaMMHOT0 00eCTICUCHHUS

TecTupoBanue MeToAaMH OEJIOTO SIUKA. MeTo T OKPBITHS OIIepaTopoB. MeTo 1 HOKPBITHS YCIOBHH.

TectupoBanne MeTogamu 0enoro smwmka. Meto KoOMOMHATOPHOTO TOKPHITHS yCIIOBHIA.

TectupoBanue o YepHOMY SAIMKKY. MeTOA KIaccoB SKBUBAJICHTHOCTH.

TectupoBanue 10 4epHOMY SAIUKY. MeTO rpaHUYHbIX 3HAUECHUM.

TecTupoBaHue 1O YEPHOMY SIIUKY. AHAIN3 MPUYUHHO-CIEICTBEHHBIX CBSA3EH.

Pa3paboTka MOIYyIbHBIX TECTOB.

Pa3paboTka MOAYIBHBIX TECTOB C MTPOBEPKON PE3YIIETATOB TECTUPOBAHUS C YyUIETOM IOTPEITHOCTH.

Pa3paboTka MOAYIBEHBIX TECTOB JUISl OTACIBHO KOMITHIMPYEMBIX MOJTYJICH.

Pa3pa0boTka MOIYIBbHBIX TECTOB JUIS MPOBEPKU KOJUIEKLIHH.

TeCTHpOBaHI/IC HUHTCIrpanuu. Hanucanuve u BEIITOJIHEHHE TECTOB JUJIsL TPOBEPKU BSaHMOHGﬁCTBHH MCKAY MOAYJISIMHA

Tectupoanne RESTful API

TGCTI/IpOBaHI/Ie IMPOU3BOJUTCIIBHOCTHU

Pa3pabotka uepe3 TecTupoBaHuUE.

N D] N N N NN NN

Tema 3.5.
Honnep:xka
NPOrpaMMHBIX

Conep:xanue

CamocrosiTeibHas padoTa

p—
9]




MoayJei PaboTsl, BEIMONHSIEMBIE TIPH MTOJAEPKKE IporpaMMHoro obecneuenus. Mcnpasnenne nedextoB. PeBbronpoBanue koaa. 2
Pedakropunr koga. OnTuMH3anus Koja.
CrannapTsl pa3paboTKu U 0OpMIICHHS TOKYMEHTAIIUH Ha IPOrpaMMHOe obecrieueHue. [[pHHINTB TOKYMEHTUPOBaHUS 2
mporpaMMHoro obecrieueHus. THCTpyMEHTBI A7 CO3AaHus TEXHUUECKOW JOKYMEHTAlUN U KOMMEHTHPOBaHHS KOJa
Buns! TecToBo# foKyMeHTanuu. TecToBast JOKyMEHTaLMsI [IOATOTOBUTENILHOTO 3Tamna. TecToBasi JOKyMEHTaLusI Ha dTare 2
3aBepIICHHUs pabOT MO TECTUPOBAaHUIO. TecTOBBIE Cilyuyad W cueHapud. Hamucanue TecToBBIX ciaydaeB. CTpykTypa
TecToBoro creHapus. OT4eT o nedexTax
PazpaboTka mOKyMeHTaLuMM Ha HpOrpaMMHOE OOecleueHHe B COOTBETCTBMM CO CTaHAapTaMu. Benenue sxypHana 2
n3MEHEeHUH U puKcauns OOHOBIICHUS TPOTPAMMHBIX MOIYJIEH.
PeBpronpoBanue, pepakTOpUHT U ONITUMHU3AINS KO/IA. 2
Pa3pab6otka [IporpaMmmbl 1 METOIUKH UCIIBITAHUI. 2
Co3pmanue cnenndukanmii API 3
Pa3zpnen 4. MartemaTu4yeckoe MoJe/IMpOBaHuUe
MJIK.02.04 MaTtemaTu4eckoe MOIeJTUPOBAHME 66
Tema 4.1. Conep:xanue 6
MaremaTu4eckoe v > =
[lonstne momenu. Knaccudpukanus mozneneid. [lonarue maremarndyeckoil Mogenu. TUnbl MaTeMaTHYECKUX MOJEIEH. 4
MoOJieJIMpOBaHMe KaK _
[IpuHIKITEI TOCTPOEHNUS MaTeMaTHYeCKUX MoJieneil. OCHOBHBIE 3Tallbl MATEMATUYECKOT'O MOJIETUPOBAHUS.
MeTO10/10TUsl
pereHust B ToM 4nc/Ie NPAKTHYECKUX H JIA00PATOPHBIX 3aHATHIH
NPaKTUYEeCKHX 3a1a4
1. I[locTpoenune mpocTEHIINX MaTeEMaTHIECKUX MOIETer 2
Tema 4.2. Conep:xanue 15
JInneiiHoe Kanonnueckas 3aa4a quHeitHOTO porpaMMupoBanus. OcHOBHBIE onpeneneHus. I'paduyeckuii MeTon pereHus 3a1a4d 2
NPOrpaMMHPOBAHNE | JIMHEWHOTO IPOTrPaMMHUPOBAHHUSL.
CamocrosiTeqbHast padoTa 5




CUMILICKCHEIA METO/I peuicHuAd 3aaa4 JIMHEMHOIO nporpaMMUpOBaHUs. TpchnopTHaﬂ 3aJgada. 33[[3'-13 O Ha3HAYCHUIX.
]_[eJ'IO'-II/ICJ'ICHHOC mporpaMmMHupOBaHUC.

Pemenue 3agau TMHEHHOTO MPOTPAMMHUPOBAHMSI CUMITJICKCHBIM METOIOM 2
Pemrenne TpaHCIOpTHOM 3amauu 2
Pemenue 3agaun o Ha3HAYEHUAX 2
IIpuMeHeHre HHCTPYMEHTANbHBIX CPEJCTB Ui PELICHUS 3a1a4 JIMHENHOrO MPOrpaMMHUPOBaHHUS 2
Tema 4.3. Conep:xanue 6
Henuneiitnoe
CamocrosiTeibHas pabora
NMporpaMMHpPOBaHHe
OCHOBHbI€ NTOHATHS U OTIpeNIeJIeHNUS HEIMHEHHOTO MporpaMMHUpoBaHust. MeTop! peleHns 3a1a4 HelMHHEHHOTo 4
MIPOTPaMMHUPOBAHUSI.
B ToM yHc/Ie MPaKTHYECKUX U J1a00PaTOPHBIX 3aHATHIA
6. PelieHue 3a1a4 HEMMHEUHOTO IPOrPaMMUPOBAHUS 2
Tema 4.4. Copaepxanne 8
Junamuueckoe
CamocTtosiTeqbHast padoTa
NMporpaMMHpOBaHHe
OCHOBHBIE TIOHATHS U OMpeACICHUA AOUHAMUYCCKOI'0 IIpOorpaMMHUpPOBaHUA. 33]13'—11/1, pemaeMbpI€  METOAaAMU 4
JAVMHAMHUYCCKOI'0 IMMporpaMMUpOBaHUA:
Pemenwne 3aa4 onTUMAaNBHOTO pacpe/ielIeHus] peCypCcoB, O 3aMeHEe 000PY/IOBaHHS 2
Pemenue 3agau onpeaeneHus: ONTUMAIBHOTO TYTH, ONTHMAIBHOTO PE3EPBUPOBAHUS 2
Tema 4.5. Conep:xanue 8
CeTeBble METOBI CamocTrosiTeibHas padoTa
MJIAHUPOBAHUS U - -
yIpaBenns OcHOBHbIE TIOHATHS M ompenesieHus Teopuu rpados. Haxoxxaenue kparvaiimiero mytu. epeso pemenuii. CereBble 4
rpaduku. PacueT BpeMeHHBIX MTapaMeTpOB.
Pemienue 3anay Ha NpUMEHEHHE METO/IOB CETEBOTO IJIAHUPOBAHUS 4




Tema 4.6. Copepxanne 6
Cucrembl maccoBoro | CamocrosiTeqbHast padoTa
o0cy:KuBaHusl - R

MapxoBckuii cirydaitHbii mporecc. CHCTeMBI MACCOBOTO OOCTYXKMBaHISI: OCHOBHBIE MOHSTHSA, Kiaccudukamnms. Cxema 4

THOCIA U Pa3sMHOKCHHUS

B TOoM uMciie NTpaKTHYECKUX U JIA00PATOPHBIX 3aHATHI

10. PacueT xapakTepUCTHUK MPOCTEHIINX CUCTEM MacCOBOTO OOCITY)KMBaHUS 2
Tema 4.7. Conep:xanue 8
Teopust urp [Ipeamer u 3agaun Teopur Urp. OCHOBHBIE MOHATUS TEOpUU HUrp. MaTpuuHble Urpbl. buMarpuunbsie urpsl. rpel B 4

pasBepHyTOii (hopme

CamocrosiTeibHas pabora

11. Pemenne UrpoBbIX 3a7a4 ¢ HYJIEBOH CyMMOH. 2

12. Pemenne 3aa4 B pa3BepHyTOi hopme 2
Tema 4.8. Copaepxanne 8
HNMmurauuonHoe

CamocTtosiTeqbHast padoTa
MO/IeJINPOBaHHE

OCHOBHBIC MOHATHS UMUTAIIMOHHOTO MOJEeTUpoBanus. [[puMepsl IMUTAIIMOHHEIX MOaeNiel. MeToapl UMUTAITIOHHOTO 4

MOACIINPOBAaHMA. I/IHCTp}/MeHTaJIBHLIe Cp€acTBa UMHUTALTMOHHOT'O MOJACIIMPOBAaHUA

Pa3paboTka mpocTeiieit IMATAITIOHHONW MOJIEITH 2

Pemenue 3agau MaccoBoro o0CIIy>KUBaHHUSI METOIAMH UMHUTALMOHHOTO MOJIEIMPOBaHHUS 2
Paszpnen S. UnciieHHbIE METOAbI
M/K.02.05 YuncjieHHbIE METOIBI 66
Tema 5.1. Copepxanne 8
IIpudnanxennsie

CrniocoObl XpaHeHUs! YKcel B TaMsATH KOMIbIOTepa. AOCOTIOTHAS MOTPELIHOCTD, OTHOCUTEIIbHAS TOTPELIHOCTb. 4




YucJIa U 1elicTBUA

BCpHI)IC, COMHUTCIIBHBIC, 3HAYaIueC L[I/I(I)pbl.

HAl HIMH . . . .
[Norpemnoctu apupmMeTndeckux aeicTBuid. OINeHKa MOTPEITHOCTEH 3HAYCHUH (PYHKIIUA
CamocTrosiTeibHas padoTa
Brruncnenue morpemHocTed NpuOIMKEHHBIX 3HAYCHUH. BhIUMCIIEHUEe TIOTPEIIHOCTEH Pe3ybTaTOB apU(METHUSCKUX 4
JEHCTBUI.
Tema 5.2. Conep:xanue 11
YucjieHHbIE METOIbI _ _
perenns Otaenenue kKopHed. MeTo MONOBUHHOIO AeieHus. MeToa MpoCcTol UTepaLuu. 2
aaredpauyieckux u Mertonpt HeroToHa: MeTOX XOP/I, KacaTeIbHbIX.
TPaHCHEeHAeHTHBIX
ypaBHeHHii CamocrosiTeqibHast padora MeToapl HeloToOHA: KOMOMHHPOBAHHBIM METOM XOP U KacateabHbIX. CpaBHEHUE METOI0B 3
BBIYHCIICHUN TIO CKOPOCTH CXOAMMOCTH UTEPAIMOHHOTO TpoIiecca
B ToM unciie npakTHYECKUX U J1a00PATOPHBIX 3aHATHIA
Pemenue anrebpandeckux M TPAHCIICHICHTHBIX YpaBHEHU N IPUOIMKEHHBIMU METOIaMH (METOJI ITOJIOBUHHOTO JICJICHHIS, 2
METO/T IPOCTBIX UTEPAIHiT)
Pemenwne anrebpandeckux U TPaHCIEHASHTHBIX YpaBHEHUH MPUOIMKEHHBIMHA MeToaMu (MeTo sl HpioToHA) 2
MOHHTOPWHT ¥ aHAJIU3 IPOU3BOIUTENBHOCTH Pa3padOTaHHBIX MPUIIOKEHUH JIJIsl YUCIIEHHOTO PElIeHNs YpaBHEHUH. 2
Tema 5.3. Conep:xanue 11
YucjieHHbIE METOIbI
CamocrosiTeibHas padoTa
pelleHne cucTeM
JIHHCHHBIX Pemenne cucrem IMHEHHBIX anreOpanueckux ypaBHeHHil MmeronoMm [laycca. Ilpumenenue meroma [aycca s 5
aaredpanyecKux BBIYMCIICHHS OIPE/IENIUTENEH U HaX0XKAEeHHUs: 0OPaTHON MaTpHUIbL.
YpPaBHeHHIt
Merox mnpoctoii wutepauuii. Meton 3eiinens. CpaBHEHHE METOAOB BBIUYMCICHUM MO CKOPOCTH CXOAMMOCTH
UTEPaIMOHHOIO IpoLecca.
Pemenne cuctem MMHEHHBIX anreOpandecKux ypaBHeHUH MeTosioM ["aycca. Beruncienne onpenenurens. Haxoxaenne 2
00paTHOM MaTpHIIBI
Pemenne cuctem JTHMHEWHBIX anreOpanyecKuX ypaBHEHH METOIOM MMPOCTONW UTEPAIlH, METOIOM e Iens 2




MOHHTOPUHT ¥ aHAJIU3 IPOU3BOIUTEIBHOCTH Pa3pad0TaHHBIX MPUIIOKECHUH JIJIS YUCIICHHOTO PEIICHUS CHCTEM
JINHEHHBIX alreOpanveckux ypaBHCHUH.

Tema 5.4. Conep:xanue
HNuTepnoasauus u
CamocTosiTeibHAs padoTa
IKCTPANOJISILMSA
bysxumi [onstre uaTepnonsauu. UaTeprionsanuonHsiii MuHorowieH Jlarpamxka. Uatepnonsimonnsie Gpopmyisl HeroToHa.
WHTepnossanus criaiHaMu.
Okcrpanosuus GyHKIUH.
CocTaBrneHue HHTEPIOIAINOHHEIX (hopmyn Jlarpamka u HeroToHa. HTEpIONSIUNS CriiaifHaMH.
DKcTpanoiaupoBanue (yHKIHA
Tema 5.5. Conep:xanue
Ymncnennoe CamocTrosiTeqbHast paboTa
HHTErpupoBaHue
Ksanparypusie popmynsl HeroTona-Koreca.
KBanpatypnas ¢popmyna ['aycca. CpaBHEHHE METOIOB YHCIEHHOT'O HHTETPUPOBAHUS
Brruncienne uaTerpainos mpu nmomoiiu Gopmys Hetorona — Koreca
Brruncnenne naTerpanos mpu oMoty popmyn ["aycca.
Tema 5.6. Copepxanne
YucjieHHbIE METOIbI
CamocTrosTeqabHasi padoTa
peleHust
00BIKHOBEHHBIX Meton Ditepa. YTouHeHHas cxema Diepa.
aupdepeHunaTbHbIX
ypaBHeHHii Merog Pynre — Kyrra. CpaBHEeHHE METOJI0B.

Haxoxaenue pemennii 0ObIKHOBEHHBIX AN (epeHIHaNbHbIX YpaBHEHUI TIpH ToMoIu Gopmyn Ditnepa.

Haxoxenue pemennii 00ObIKHOBEHHBIX AH(depeHaibHbIX YpaBHeHHI MeToioM PyHre — Kytra.

Tema 5.7 Unciiennoe

Conep:xanue




peleHue 3a1a4

CamocTtosiTeqnbHast paboTa

ONTUMH3ALMHT _ _
Metoapl MuHMMH3alMM (YHKIMM OAHOM IIEPEMEHHOW: METOA AMXOTOMHH, METOXA 30JI0TOro ceueHus. MeTonsl 5
MUHHMHU3AIUHA QYHKIWHU IBYX MEPEMEHHBIX: TOKOOPIUHATHBIN CITyCK, HAMCKOPEHILIHNHA CITyCK
Haxoxnenune sxcTpeMyMoB QYHKIWH OHON IEpeMEHHON MPHUOITMKEHHBIMA METOITaMHU 2
Haxoxaenue skctpeMyMoB (yHKIUH IBYX NMEPeMEHHbBIX TPUOIMKECHHBIMA METOJAMH 2
Paznen 6. be3onacHocTh NPOrpaMMHOro ooecneyeHust
MJK.02.06 be3onacHOCTh NPOrPaMMHOIO o0ecrieYeHUus 90
Tema 6.1. Conep:xanue 41
OcHoBBI Beenenue B knbepbe3onacHocTs 1 ysizBumoctu 110. 4
0e30macHOCTH M
OJIENI YTPO3 U aHAJIU3 PUCKOB.
NPOrpPaMMHOI0 ACTH YD P
obecreyennst CamocrosiTeIbHast padora 7
VYazumocTu Bed-nprtoskenuii: OWASP Top 10.
Bezonachas ayrenTH(UKALIUSA 1 aBTOPU3AIHSL.
Kpunrorpadus mis pa3paboT4rKoB.
AHanm3 KoJla Ha HaIM4Ke ysa3BuMocTel - pydroi review 1000 ctpok koma 1
SQL uHbEeKUUH - SKCIUTyaTalus U 3alIUTa YSI3BUMOTO MPUIIOKEHUS 1

XSS araku - cozmanue U IpeaoTBPANICHAE MEKCANTOBOTO CKPUTITHHTA

CSREF 3amura - peanu3anms TokeHoB u nipoBepku Origin/Referer

CocraBneHue MozeIn yrpo3 Ajid TUIIOBOI'O Be6—HpI/IHO)KCHI/I$[

Hactpoiika 0e3onacuoi ayrentudukammu ¢ JWT u refresh Tokenamu

Peanmzamus RBAC cuctemsl ¢ pa3aeneHueM MpuBHIIET i

udposanre naHHbIx ¢ ucrnonb3oBanneM AES u RSA




XsmmpoBanue naposnei ¢ salt u adaptive functions (berypt, Argon2)

Amnanmu3s cereBoro Tpaduka ¢ momonisio Wireshark

Cxkannposanue ysa3umocteit OWASP ZAP u Burp Suite

Hactpoiika HTTPS u coznanne caMomoaniucanHbIX CEpTUPHUKATOB

3ammuTa oT brute-force atak ¢ orpaHUYEHUEM MOMBITOK BX0J1a

bezomachas padora ¢ darimamu

Peanuzanust 6e3omacHoi Aecepuanu3anuy JaHHBIX

AYI[I/IT JIOTOB 0€30ITaCHOCTH U BBISBICHUE HOI[O?;pHTCJ'IBHOﬁ AKTUBHOCTH

Hactpoiika CORS momuTk 11 BeO-prIoKeHHH

3ammuta ot DDOS arak ¢ momomisio rate limiting

BezonacHas paboTta ¢ mamMsTHIO B TIPUIIOKEHHSIX

Co3zpnanue 0esonacHoro API ¢ Banumanmeii Bcex BXOIHBIX JaHHBIX

N N N DN N N N N NN

Tema 6.2.
Pa3pabotka
0esonacuoro I1O u
NpUKJIATHASA
Kpunrorpapus

Copepxanne

CamocrosiTeqbHast padoTa

S
=)

[MpuHHnE 6€30MacCHOr0 MPOSKTHPOBAHUSI APXUTEKTYPHI.
Kpunrorpaduieckue mpoTOKOIbI M UX peaTn3aiusl.
Kpunrorpagust B MOOMIIBHBIX MPUIOKEHUSIX.
Kpunrorpadus B BeO-nprinoKeHusX.

Kpunrorpadus B 00magHbIX cpenax.

11

Peanunzanus end-to-end mmdposanus 11t Meccenpkepa Ha Signal Protocol

Hacrpoiika TLS 1.3 ¢ perfect forward secrecy u coBpemeHnHbIMU cipher suites




Cosznanue secure OAuth 2.0 mposaiigepa ¢ PKCE u 3ammroii ot atak

Nmmnementarus JWE (JSON Web Encryption) st 3anuméHHBIX TOKEHOB

Pazpabotka 6e3omacHoro voting system ¢ homomorphic encryption

Cosznanue cryptocurrency wallet c ECDSA wu hierarchical deterministic keys

Peanuzanus secure password manager c client-side encryption

Hactpoiika HSM smynsatopa 11l annapaTHOM 3allUThI KIHOYei

Paspabortka secure file storage ¢ encryption at rest u in transit

NmmiemenTarust zero-knowledge proof mist ayrenTudukanmu 0e3 naposs

Coznanmne blockchain smart contract ¢ 3amuToi ot reentrancy attacks

N N N N N NN NN

IIpakTH4Yeckue 3aHATHS

Peanuzarnus secure multi-party computation JJisi COBMECTHBIX BBIYHCICHHI

Hactpoiika quantum-resistant cryptography c lattice-based airopurmamu

Paspabotka secure API gateway c JWT verification u rate limiting

Cosznanue hardware-backed key storage 11t MOOMIIBHOTO TTPHIIOKEHUS

NmniemenTarust digital signature system ¢ timestamping

Hacrpoiika certificate transparency logs ans moauropunra SSL ceptudukaro

Pa3pabotka secure session management c 3amuroii ot hijacking

Cosznanue cryptographically secure RNG (random number generator)

N D N N N N NN

YuyeOnas npaktuka (144 yaca)
Bunsi padot:

1. TIpoexTupoBanue MOAyJIEH TPOrPAMMHOTO OOECIIEYEHUS C YUETOM TEXHHUECKOTO 3aaHus
2. Busyanuzanuuu v ONMCaHus apXUTEKTYPHBIX pEelIeHUN




Omnpenenenue HHTEP(HEUCOB U B3aUMOJACHCTBUS MOAYJIEH B CUCTEME

Coznmanue MOysel MporpaMMHOTO 00ECTICUCHUS

Pabota ¢ API u BeO-cepBrcamMu 1Jis1 B3aUMOACHCTBUS MEKIY MOYJISIMH

Pabora ¢ nHTErpaniMOHHBIMU TUTAT(HOPMAMH U UHCTPYMEHTAMU

OTtnaaka mporpaMMHOro o0ecredeHusl Ha ypOBHE IMTPOTrpaMMHBIX MOy IeH

TectupoBanme MPOrpaMMHOTO OOECTICUCHUS

dopMHUpOBaHNE TECTOBBIX CIICHAPHEB

0. [ToaroroBKa TECTOBBIX IIATPOPM (YCTAHOBKA OMEPANMOHHON CUCTEMBI, JIOTIOJTHUTEILHOTO MPOTPAMMHOT0 00eCTICUCHUS U

JPYroro mo HeoOX0IUMOCTH)

11. Orenka o0beMa TeCTUPOBAHUS ITPOTPAMMHOTO OOSCIICUSHUS C MEIBI0 OMPECIICHUsT HEOOXOUMBIX PECYPCOB ISl €T0
BBIIIOJTHEHHS

12. DopMHUpPOBAHUE U MIPEACTABICHUE OTYETHOCTH O TTOATOTOBKE K BBIMOJHEHUIO 33/IaHKS HA TECTHPOBAHUE ITPOTPAMMHOTO
o0ecrieueHuns B COOTBETCTBUU C YCTAHOBICHHBIMU PETJIaMEHTaMU

13. BrinonHeHue TeCTOBBIX MPOLIEYP HA TECTOBBIX JaHHBIX

14. Co3nanne TeXHUYECKON JOKYMEHTAIUU AJI1 MOy Ien

15.  HdokymentupoBanue koxa, APl u uarepdeiicon

16. Pabora co cnenuann3npoBaHHBIM TPOTPAMMHBIM 00€CTIeYeHHEM 110 TOKYMEHTHPOBAHUIO IPOrPaMMHOTO KOJIa

=00 N U AW

IIpousBoacTeenHast npakTuka (144 yaca)

Buawbi pador:

[IpoexkTupoBaHue MOAYIEH MPOrPAMMHOTO OOECIIEUEHHUS C YYETOM TEXHUUYECKOTO 3aaHUS
Busyanuszanuy n onucaHust apXUTEKTYPHBIX PELICHUI
Omnpenenenue nHTEp(PEicoB U B3aUMOICHCTBUS MOIYJIEH B CUCTEME
Coznanne Moyiiel TporpaMMHOTO o0ecTieueHus
OnTuMu3anus KoJa U aITOPUTMOB MPOTPAMMHBIX MOJYJIEN ISl YBEJTMUEHUS TPOU3BOJUTEIHBHOCTH
MOHUTOPUHT ¥ aHAIM3 TIPOU3BOAUTEILHOCTH TTPHIIOKCHUI
WNHuterpamus nporpaMMHBIX MOAYJIEH M KOMIIOHEHTOB B €IMHOE IMTPOTPAMMHOE PEIlIEHUE
Pa6ota ¢ API u BeO-cepBrcamu 1Jisi B3aUMOACHCTBUS MEXKIY MOYJISIMH
Pabora ¢ nHTErpaiMOHHBIMU TUTATHOPMAMU U UHCTPYMEHTAMHU
Oo0ecrieueHre COBMECTUMOCTH M CTAOMIIBHOCTHA CUCTEMBI
OTtnagka mporpaMMHOTO OOeCTIeueHusI Ha YPOBHE MPOrPaMMHBIX MOIyIIeH
TecTupoBaHue MporpaMMHOTO OOECTICYCHUS
DopMHPOBAHNUE TECTOBBIX CIICHAPUEB

XN RN

—t = = s \O
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14. [ToaroToBka TeCTOBBIX MIaT(GopM (YCTaHOBKA OMEPAIHOHHOM CHCTEMBI, JOIOIHUTEIBHOTO MPOrPAMMHOI0 00ECIIEYEHUS 1
JPYTOTO TI0 HEOOXOTUMOCTH )

15. Onenka o0bemMa TeCTUPOBAHUS TPOTPAMMHOI0 00ECIICUEHUS C 1IeJIbI0 OIpPeeIeHUs He0OOXOIUMBIX PECYpCOB JIJIsl €r0
BBITIOJIHCHUS
16. HacTtpoiiku TecToBO# cpebl U anmapaTHBIX CPEACTB ISl BHITOJHEHUS! TECTUPOBAHUSI IPOTPAMMHOI0 0OeCIieueHus B
COOTBETCTBHUHU C 33JJaHUEM Ha TECTUPOBAHUE B IIPE/ieNIaX CBOCH KOMIIETECHIIUU
17. PopMHUpPOBaHUE U MTPEACTABICHUE OTYETHOCTH O OJATOTOBKE K BBIIIOJIHEHUIO 3a/IaHUsI HA TECTUPOBAHUE TPOTPAMMHOTO
o0ecrieueHust B COOTBETCTBUU C YCTAHOBICHHBIMU PETJIAMEHTAMHU
18. BerlnonHeHne TeCTOBbIX MPOLEAYP Ha TECTOBBIX JAHHBIX
19.  Co3nanue TeXHUUECKOH TOKYMEHTALUHU JJI1 MOYyJIEeH
20. JoxymentupoBanue koaa, APl u unrepdeiicon
21.  Pabora co cnenuajin3upoBaHHBIM MPOTPAMMHBIM 00ECTIICUEHHUEM T10 JJOKYMEHTHPOBAHHUIO TPOTPAMMHOTO KOJa
Pexomenodyemasn hopma npomercymounoii ammecmayuu — IK3ameH 12
866

Bcero




2.4. Kypcosoii padora (mpoeKT)

He npenycmorpensl

3. YCJIOBUS PEAJIM3ALIIMU TPO®ECCHUOHAJIBHOI'O MOAYJIA
3.1 MarepuajabHO-TeXHUYECKOe o0ecrieyeHue
Peanuzanus nmporpamMmbl  y4yeOHOW — JUCHMIUIMHBI — NPOM3BOJAUTCA €  IPUMEHEHHEM
JUCTAHIIMOHHBIX TEXHOJOIMH M TpeOyeT HaIuuus 3JIEKTPOHHOM 00pa30BaTeNbHON cpelibl; yueOHOro
kabuHera, nabopatopun «MH(pOpMALMOHHBIX TEXHOJOTHH U apXUTEKTYphl allllapaTHBIX CPEACTB» U
nabopatopun «Pa3paboTKy ¥ MHTErpaliy IPOrPaMMHBIX PELICHUN»

Oo6opynoBanue y4eOHOro KabuHeTa:

® KJIaCCHAs JI0CKa;

® [10Ca/I0YHbIE MECTa M0 KOJIMYECTBY 00YYArOIINXCS;

e pabouee MECTO IpenogaBaTes;

¢ yueOHO-MIPaKTHIECKOe 000pyI0BaHUE, HEOOXOIMMOE I MPOBEACHUS MPEAYCMOTPEHHBIX
IporpaMMoil mpakTuueckux 3aHsatuil. B coorBerctBue ¢ 1m1.4.4 ®I'OC CIIO nomyckaercsa 3ameHa
000pyI0BaHUs €r0 BUPTYyaJIbHBIMHU aHAIOTaMHU.

TexHuveckue cpeacTBa 00yUeHHs:

e KOMIIBIOTEPHI C BBIXOJOM B CeTh Internet;

e caiir «JIuuHas cTyaus» ¢ BO3MOXKHOCTHIO pabOThI C JIEKTPOHHBIM 00pa30BaTENbHBIM
pecypcoM;

® D3JIEKTPOHHBIE OMOIMOTEYHBIE PECYPCHI.

YueOHO-MeTOANYeCKOe o0ecTieYeHne I CIMIIJIMHbI:

* METOJMYECKUE YKa3aHUs IO OPTaHU3alUN TPAKTUYECKUX 3aHATUH;

* METOJMUYECKUE YKa3aHUs 110 CaMOCTOSITEIbHOM paboTe.

IIporpammHoe obecnieyeHue:

[IporpamMmMHOe obOecrnieueHue, SBISIIOIIEECS YacTbl0 JJIEKTPOHHOM HMH(POPMAIIMOHHO-
o0pazoBaTenbHOM cpelbl U 0a3upyrolieecs Ha TeIEKOMMYHUKAITMOHHBIX TEXHOJIOTHSX:

- KOMITbIOTEpHBIE 00y4aroIINe MPOrPaMMBl;

- TPEHUHI'OBBIE U TECTUPYIOILNE IIPOTPAMMBI;

- HHTEJUIEKTyalIbHble pOOOTU3HPOBAHHBIE CUCTEMBI OLIEHKH KaueCTBa BBHIIIOJHEHHBIX padoT;

- CIIpaBOYHO-TIpaBoBast cuctema «KoHCyabTaHT Tutocy, «l'apanT»;

- anexTpoHHO-0nbnuoreynas cucrema (3bC) ObC «IPR SMART» http://iprbookshop.ru/;

- mporpaMma ympasieHusi oOpaszoBarenbHbIM mpoueccoM B DUMOC (Mudopmarmonnas
texHosorus. [Iporpamma yrpasnenust oopazoBarenbHbIM mporieccom. KOMBAT).

3.2. UndopmanmnoHHoe obecrniedeHHe peajqn3alui NporpaMmMbl

3.2.1 OcHOBHBIC HCTOYHUKH

1. Aransios, B. I1. Maremaruyeckue MeTobl B porpaMmupoBanuu: yuebnuk / B. II.
AranbioB. — 2-¢ u3A., nepepad, u gon. — MockBa: ®OPYM : UH®PA-M, 2023. — 240 c. —
(Cpennee mpodeccrnonanbroe oopazoanue). - ISBN 978-5-8199-0410-7. - TekcT: 37eKTpOHHBIH. -
URL: https://znanium.ru/catalog/product/1896458 — Pexxum mocTyrma: 1mo moamnucke.

2. Emenuna E.W. Tlognepxka u TecTupoBaHUe MPOTrpaMMHBIX Moayiei: yueonuk / E.W.
Emenuna. — Mocksa: KHOPVYC, 2024. — 272 c. — (Cpennee npodeccruonaabHOe 00pa3oBaHue).



3. Konpgaer, B. JI. UucnenHnbie METOBI U TIpOrpaMMUpoOBanue: yueoHoe nmocooue / B.JI.
Konnaes; nog pexn. JL.I'. 'arapunoii. — Mocksa: @OPYM : UHOPA-M, 2025. — 336 c. — (Cpennee
npodeccuonansHoe obpazosanue). - ISBN 978-5-8199-0779-5. - Tekcr: snexrponusiid. - URL:
https://znanium.ru/catalog/product/2139606 — Pexxum noctyma: 1mo mojmmicke.

4. Jlammunk ML.I1. Ynucnenusie Metoasl: yueOnoe uzganue / Jlamuuk M.I1., Parynuna M.,
Xennep E. K. - Mocka: Akanemust, 2024. - 256 c¢. (CrienuagibHOCTH CpeTHero nMpohecCHoOHATBHOTO
obpasoBanus). - URL: https://academia-moscow.ru - Pexxum mocryna: DnekTpoHHas OMOIHOTEKa
«Academiamoscowy. - TeKCT: 3JIeKTPOHHBII

5. PoraueBa O.A. Pa3zpaboTka mporpaMmmMHbIX MoayJiei: yaeOHoe n3aanue / Porauera O.A.
- MockBa: Axagemust, 2024. - 272 c. (IIpodeccuu cpeanero npodeccuoHaAIEHOTO 00pa30BaHus). -
URL: https://academia-moscow.ru - Pexum pocryma: DnekrponHas Oubmmoreka «Academia-
moscow». - TeKCT: 3JEeKTPOHHBIN

6. Cnabnos, B. JI. UncieHHble METOABI U NPOTpaMMHUpOBaHME: yueOHOE mocodue s
CIIO / B. [I. CnabnoB. — 2-¢ u3a., crep. — Cankr-IletepOypr: Jlans, 2022. — 460 c. — ISBN 978-
5-8114-9250-3. — Texkcr: anmekTpoHHbIi // Jlanb: anekTpoHHO-OMOMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/189402 — Pexxum goctyma: 1uist aBTOpU3. OIb30BATENECH.

7. ®enopoBa [.H. OcymiecTBieHne HHTErpanuy MNPOTPAMMHBIX MOJyJel: ydeOHoe
n3nanue / ®demopoa I''H. - MockBa: Akamemus, 2023. - 288 c¢. (CnenmanbHOCTH CPEIHETO
npodeccuonansHoro obpazoBanmsi). - URL: https://academia-moscow.ru - Pexum pgocryma:
OnexkrpoHHas oubmmoreka «Academia-moscowy. - TeKcT: aeKTpOHHBIH

8. ®engopoa [.H. Pazpabotrka Momysneii mnporpaMMHOro  oOecreueHus JJis
KOMIIBIOTEPHBIX cucTeM: yueOHoe u3nanue / @enoposa I'.H. - MockBa: Akanemus, 2024. - 384 c.
(CneunanbHOCTH cpesiHero npodeccuonanbHoro oopasosanus). - URL: https://academia-moscow.ru
- Pexxum poctymna: Dnexktponnas 6ubnuoreka «Academia-moscowy. - TeKCT: 3IeKTPOHHBIN

3.2.2. lonoJHUTEbHbIE HCTOYHUKH (NpU HE0OX00UMOCU)

1. I'OCT 19.001-77. TocynapctBennbiii crangapt Cowo3a CCP. Enunas cucrtema
IporpaMMHOM JokyMmeHTanuu. OOmme mnonoxkeHus (BBeldeH B JeiictBue IlocraHOBIEHHEM
I'occrangapra CCCP ot 20.05.1977 N 1268). - URL: https://www.consultant.ru - Pexxum nocryma:
IIpaBoBoBoii cepBep Koncynbrantllntoc. - TEKCT: 371€KTpOHHBII

2. I'OCT 19.101-77. TocynmapctBennbiii ctangapt Corwza CCP. Epunas cucrema
MPOrpaMMHOM  TOKYMEHTAaMU. Bumel mporpaMM W TPOTPaMMHBIX JIOKYMEHTOB (BBEICH
[Toctanosnenuem ['occrangapra CCCP ot 20.05.1977 N 1268). - URL: https://www.consultant.ru -
Pexxum noctymna: I1paBoBoBoii cepBep Koncynbrantllmoc. - TekcT: 351eKTpOHHBII

3. I'OCT 19.102-77. TocynapctBennbiii crangapt Cowo3a CCP. Enunas cucrtema
nporpaMMHOM JnokymeHnTtanuu. Craauum pa3paboTku (BBeneH B jelicTBue [locTaHOBIECHHEM
I'occrangapra CCCP ot 20.05.1977 N 1268). - URL: https://www.consultant.ru - Pexxum nocryma:
IIpaBoBoBoii cepBep Koncynbrantlntoc. - TEKCT: 371€eKTpOHHBII

4. I'OCT 19.201-78. TocynapctBennsbiii crangapt Cowo3a CCP. Enunas cucrtema
MpOrpaMMHON JOKyMeHTaIuu. Texandeckoe 3aaanue. TpeOoBaHUs K COACPKAHUIO U 0POPMIICHHUIO
(BBemen B neiictBue IloctanoBnenmem I'occrammapra CCCP or 18.12.1978 N3351). - URL:
https://www.consultant.ru - Pexxum moctyma: IlpaBoBoBoii cepep Koncynerantllmioc. - Tekct:
3JIEKTPOHHBIN



5. I'OCT 19.701-90. Epunas cucrema MNpOrpaMMHOM JOKyMeHTauuu. (CXeMbl
JITOPUTMOB, TPOTPaMM, TaHHBIX U cucTeM. O003HAYCHHS YCIIOBHBIE M TIPABUIIA BHITOIHEHUS (YTB.
[Tocranosnenuem I'occrannapra CCCP ot 26.12.1990 N 3294). - URL: https://www.consultant.ru -
Pexxum nocrymna: IIpaBoBoBoii cepep Koncynbrantllimtoc. - Teker: 3J1eKTpOHHBIN

6. 'OCT P UICO/M3K 25023-2021. Haumonansuslii cranaapt Poccuiickoit denepanuu.
CucrtemHasi ¥ mporpaMMHasi MH)KeHepus. TpeOOBaHUs U OIEHKAa Ka4yeCcTBa CUCTEM M MPOTPaMMHOM
npoaykuun (SQuaRE). 3mepenns kauecTBa CUCTEMBI M MPOTPAMMHOM MPOAYKIHH (YTB.  BBEJICH
B nerictBue [Ipuka3zom Poccranmapra ot 19.11.2021 N 1524-ct). - URL: https://www.consultant.ru -
Pexxum noctymna: I1paBoBoBoii cepBep Koncynbrantllmtoc. - TekcT: 251eKTpOHHBII

7. Axomos, A. C. UMuTannoHHOE MOJEIMPOBAaHHE: YICOHUK M IPAKTUKYM JJIsl By30B / A.
C. AkomnoB. — 2-¢ u3j., nepepad, u gom. — Mocksa: U3narensctBo HOpaiit, 2024. — 426 ¢. —
(Bricmiee obpazoBanue). — ISBN 978-5-534-18379-5. — Tekct: anekTpoHHbIH / OOpa3oBarenbHast
wiatgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/534885

8. 3roaa 0. H. IlpoekTupoBanue MporpaMMHOTO obecredeHus: yueOHO-MeTOInYeCcKoe
mocoobme / FO. H. 3roma. — CII6.: Haykoemkue texHomorumu, 2024. — 74 c.
URL:https://publishing.intelgr.com/archive/Proektirovanie-programmnogo-obespecheniya.pdf. -
Tekct: aIIeKTpOHHBIN

9. [Tokonoguna E. B. PeBpiompoBaHHe NMpOrpaMMHBIX MOJIyJeH: ydeOHOe H3ZaHue /
[Toxomonuua E. B., JlomroBa H. A., AnannreB JI. B. - MockBa: Axkanmemms, 2024. - 208 c.
(CneunanbHOCTH cpenHero npodeccnonanbHoro oopasosanus). - URL: https://academia-moscow.ru
- Pexxum nocryma: Dnexrponnas 6ubmuoreka «Academia-moscowy. - TeKCT: AIeKTPOHHBIN

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

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA
MPO®ECCHUOHAJIBHOI'O MOAYJIAA

Kon IIK, Kpurepun oueHku pesyjbrara ®opMbI KOHTPOJISA ¥
OK (moxka3aTesim 0CBOEHHOCTH KOMIIETEHIIH ) MeTO/bl OLIEHKH
OK.01 pacriozHaeT  3ajady  uw/wiM  npoOneMmy B | BeimonHeHue

npodeccHoHaTbHOM H/HIIN COLIMATbHOM KOHTEKCTE; | MPAaKTUYECKUX 3aHATHMA
aHAM3HUPYeT 3a7auy W/uinu npobnemy; ompenenser | TectupoBanue

ATambl pelIeHus 3a7aud; BeIABIseT U dddexktuHo | [lITynuporanue

HaxO0JUT HHPOPMAIIHIO, HEOOXOAUMYIO JIJIS pelieHus | YueOHas Hu
3aayd  W/uaM  TpoOJEMBI;  COCTaBISET IUIaH | MPOU3BOJICTBCHHAS
NEeNCTBUS; ompeAenseT HEoOXOAUMbIE PECypChl; | IPaKTHKa

OLICHMBAaET pe3yidbTaT M IMOCJIEACTBUS CBOMX | BhimonHeHue 3ananuii Ha
JNEeUCTBUM  (CaMOCTOSITENIbHO WM C  TOMOIIBIO | 3a4eTe,

HACTaBHUKA) QG epeHIIMPOBAHHOM
OK.02 ompenenseT 3amadyd s ToucKa uHMopmaiuu; | 3a4ere, dK3aMeHe
oTpenenseT HEOOXOIMMbIE HUCTOYHHUKH

uHpopMaluy;  MJIAHUPYET  TpOLEecC  IOMCKa;
CTPYKTYpUpPYET HOJIyYEHHYIO UH(POPMALUIO;
BblIENAET HauOojiee  3HaUYUMOE B  IIepeuHe
uH(pOpMaINH; OLICHUBAET MPaKTUYECKYIO
3HaYMMOCTb  pE3yJbTaTOB TMOUCKA; O(pOpMIIIET
pE3yJIbTaThI IIOUCKA



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

OK.03

OTpeJieNIAeT aKTyaJbHOCTh HOPMAaTHBHO-TIPABOBOM
JOKYMEHTaluu B npogeccuoHaTbHON
JeSTeIbHOCTH; MPUMEHSET COBPEMEHHYIO HAayYHYIO
po(eCCUOHATIBHYIO TEPMUHOJIOTHIO; OTPEACISIeT U
BBICTPAaNBAET  TPACKTOPUH

Pa3BUTHA U CaMOO6pa3OBaHI/I${

poheccuoHanbHOrO

OK.04

OpraHU30BbIBACT PaldOTy KOJUIEKTHBA M KOMAaHJBL;
B3aHMO[[eI>'ICTByeT C KoOJUieraMH, pYKOBOACTBOM,
KIIMCHTaMHU B xoze npodeccuoHaTbHON

ACATCIIbHOCTH

OK.05

M3JIaraeT CBOU MBICITH U 0(OPMIIATH TOKYMEHTHI 110
npoecCHOHAIBLHON TeMaTHKe Ha FOCYAapCTBEHHOM
A3bIKE, MPOSBIATH TOJIEPAHTHOCTHL B pabouem
KOJUICKTUBE

OK.06

OITMCEIBACT 3HAYMMOCTD CBOCH CIICHUAJIbHOCTH

OK.07

co6n}0naeT HOPMBI JKOJIOTMYECKOI 0€30I1aCHOCTH
OIIpCACIIATL HaIIPaBJICHUA pecypcoc6epe>KeHI/I;1 B

paMKax HpO(I)CCCHOHaHBHOfI JACATCIIBHOCTH  IIO
CIICHHNAJIBbHOCTHU

OK.08

yepenyer BBITIOJIHSAET

KOMIIJICKC

CMCHY JACATCIIBHOCTH,

Je4eOHOW TUMHACTMKHM C  y4ETOM

po¢eCCUOHATBHON JIEATETLHOCTH

OK.09

MOHUMAET OOIIMKA CMBICIT YETKO MPOU3HECEHHBIX
BBICKA3bIBAaHUI Ha W3BECTHBIC TEMBI
(mpodeccroHanbHbIe U OBITOBBIC), TOHUMAET TEKCTHI
Ha 6a30Bble MPodeCcCHOHATbHBIC TEMBI

y4acTBOBaTh B JMAjoraX Ha 3HAKOMBIC 0OmUEe W
npodeccroHanbHbIe TEMBI; THUIIET MPOCTHIE CBA3HBIE
COOOIICHUS HA 3HAKOMBIE UITH

WHTEPECYIOIIHe MPo(hecCHOHATEHBIC TEMBI

IK 2.1

MPOEKTUPYET MOYJIH IPOTPAMMHOTO 00ECTIEUEHUS C
Y4E€TOM TEXHUYECKOIO 3aJaHusl; BU3YAIU3UPYET U
ONMCHIBAET APXUTEKTYPHBIE PEILEHUS; ONPEAEISAET
uHTepdeich U B3auMOAeHCTBHE MOJIyJIEH B CUCTEME

K 2.2

CO3/1a€T MOAYJIHM IPOrpaMMHOr0 oOecreueHMs;
ONTUMU3HUPYET KO M aAJITOPUTMBbI IIPOrPAMMHBIX
MOAYJEN M1 YBEIWYEHUS IPOU3BOAUTEIIBHOCTH;
MOHUTOPUT U AHAIU3UPYET IPOU3BOAUTEIILHOCTH
MIPUIIOKEHUN

IIK 2.3

MIPOBOJUT MHTErPALMIO0 MPOrPAaMMHBIX MOIYJIEH H
KOMITOHCHTOB B €IHMHOE IPOTPAMMHOE peIICHUE;
paboraer ¢ APl m
B3aMMOJICHCTBHS MEXIy MOIYJISIMH;, paboTaer c

BeO-cepBUCAMU IS
HWHTETPAIMOHHBIMH iatopmamu u
WHCTPYMEHTaMH, O0ECIeUunBaeT COBMECTHMOCTh U
CTAaOWIBHOCTH CUCTEMBI

Brinosnnenue
MPAKTUYECKUX 3aHITUI
TecTtupoBanue
[lItynupoBanue

YyeOHas u
MIPOU3BOJACTBEHHAS
MpakTUKa

BrinosnHnenue 3agaHuii Ha
3a4dere,
nudepeHITMpoOBaHHOM
3a4ere, HK3aMEeHe




I1IK 2.4

MPOBOJUT OTJIAAKY MPOTPAMMHOI0 OOeCTIeYeHUs Ha
YPOBHE  MPOTPaMMHBIX  MOJYJEH;  TecTUpyer
nporpaMMHOe obecrieueHue; GopMHPYET TECTOBBIC
CIICHapUH;  TOTOBUT  TECTOBbIE  IUIAT(HOPMBI
(ycTanaBnuBaet OTIEpaIIOHHYIO CUCTEMY,
JOTIOJIHUTEIBHOE MPOrpaMMHOE oOOecreueHue u
Ipyroe 1o HEOOXOAWMOCTH); MPOBOJUT OLEHKY
o0beMa TECTUPOBAHUS MIPOrPAMMHOI0 0OecreueHus
C LEJIBI0 ONpeeNCHUsI HEOOXOUMBIX PECYpPCOB IS
€ro BBINOJIHEHMSI; HACTPAUBAET TECTOBBIE CPENbI U
anmnapaTHble CpeacTBa JUISL BBIIIOJIHEHUS
TECTUPOBAaHUSl IPOrPaMMHOr0 oOOecreueHuss B
COOTBETCTBHHM C 3aJlaHUEM Ha TECTHPOBAHUE B
mpeneigax CBOEW KOMIIETEHUUH; (QOopMUPYET U
MPEIOCTaBIsAET OTYETHOCTh O TOJATOTOBKE K
BBITIOJTHEHUIO 3a/laHus Ha TECTUPOBAHUE
MPOrPaMMHOTO OO0ecTeueHusT B COOTBETCTBHM C
YCTAaHOBJICHHBIMU  pPErJIAMEHTaMH;  BBIIOJIHSAET
TECTOBBIE IPOLEAYPHI HA TECTOBBIX JIAHHBIX

I1IK 2.5

CO3/1a€T  TEXHUYECKYI0  JOKYMEHTaUWIO  JJIs
Moaynei; fokymeHTupyeT ko, API u untepdericos;
paboTaeT co CrenuaaTu3upOBAHHBIM MPOTPAMMHBIM
obecneuecHrEM o JIOKYMEHTUPOBAHUIO
MPOrPAMMHOTI0 KOJa




