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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 526 322
KypcoBas pabora (IIpoexT) - -
CamocrostenbHas pabora 28 -
IIpakTHka, B T.4.: 288 288




yueOHast 144 144
MIPOU3BOACTBEHHAS 144 144
[IpomesxyTouHas arrectanus X

Bcero 866 610




2.2. CTpykTypa npopecCHOHATIBLHOT0 MOIYJIS
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Bee | 5 & | E || 2| & |8
cl =g = o o | 4| E &
o o o o o Q o - )
> = H FE = o = < o
yac. | & = 2 ) = S| 3 =
= o 2 ] 5 o o
2 2> |38 |¢gl & |8
| @ S| 3 5
E e v | © (=%
m =
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 | 130 | - 2 - -
K 2.2, 11K 2.5
OK.01 — OK.09, IIK 2.1, | Pa3nen 2. OcymiecTBICHHE HHTETPAIIUU TIPOTPAMMHBIX MOYJICH 132 | 64 | 126 | 108 | - | 18 - -
IK 2.3, TIK 2.5
OK.01 — OK.09, IIK 2.4, | Pazgen 3. [logaepskka v TECTUPOBAHUE MTPOTPAMMHBIX MOJTyJIEH 74 48 74 72 - 2
IK 2.5
OK.01 —OK.09, 11K 2.2, | Pa3nen 4. Maremaruueckoe MOJEIHPOBAHNE 66 30 66 64 - 2
K 2.3, 1K 2.4, TIK 2.5
OK.01 —OK.09,IIK 2.2, | Pasnen 5. UucieHnHuble METOAbI 66 30 66 64 - 2
K 2.3, TIK 2.4, TIK 2.5
OK.01 — OK.09, 11K 2.2, | Paznmen 6. bezonacHOCTh MpOrpaMMHOTO O0eCTIEYeHUS 90 68 920 88 - 2
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 | 526 | - |28 | 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
Hcnoan3oBanue _ _
NPUHIMTIOB MonynbHas apXUTEKTypa HocTpoeHus npuiokeHni. [Ipuanumnel. [Ipenmymectsa. [Ipumepsl nprtoskeHul 1
00bEeKTHO- =
ApPXUTEKTypHBIE IIA0IOHBI, PUMEHSIEMBIE TIPU pa3paboTke nmporpaMMHbIX Moayieir (MVC, MVVM, MVP) 1
OPHEHTHPOBAHHOI'O
NPOrpaMMHpOBaHusl | MHCTpyMeHTHI pa3paboTKu MPUIIOKEHHH C MOILYTBHON apXUTEeKTypoil. CHCTEMBI KOHTPOJISI BEPCH. 1
NpHu pa3padoTke
IIPOrPAMMHBIX Pabora ¢ 6ubnroTekamu (IpUMEHEHHE CTaHJAPTHBIX OMOINOTEK, co3naHue 6nbanoreK). bazoBble MPUHIMITBI PAOOTHI € 1
MopnyJieit MacCcHBaMH, KOJJIEKIMAMH, CTpokaMu. PaboTa ¢ naToil 1 BpeMeHeM.
[laTTepHBl NPOEKTUPOBAHMS: OTHOIIEHHUS MEXAY KiaccaMd M OOBbeKTaMu (HacjeIOBaHHUE, pealn3allys, acCcoLualus, 1
KOMIIO3UIIMS, arperamusi), WHTepQeichl, aOCTpaKTHbIE KJIACChl, MOPOXKAAIONIME MATTEPHBI, MATTEPHBI MOBEICHHS,
CTPYKTYpHBIE aTTEPHBI, TOBEICHYECKHE MMaTTEPHBI, TATTEPHBI OOHEKTOB.
CucreMa BBOJIa-BbIBOJIA, CPEACTBA AOCTYMA K (haiinam u mankam ¢aiioBoi CHCTEMBI, YTEHHS/3aIKCH, CXKATUsI TIOTOKOB 1
1 MEXaHU3MOB M30JIMPOBAHHOTO XPaHEHHUSL.
Pabota co cTpokaMu, peryssipHbIMH BBIpQXKEHUSIMH, KOJMPOBaHUE/ IEKOJUPOBAHUE TEKCTA. 1
AcuHxpoHHas Mozenb nporpammupoBanus. [Iyn norokos. Ll1aba0H acHHXpOHHOTO BBI30Ba MeTO0B. CHHXPOHU3ALHS 1
BBI3BIBAIOIIETO MOTOKA. [lepenaya u nmpreM crienMaibHBIX JaHHBIX COCTOSHMS.
[MapannensHoe nporpammupoBanue. Co3anue 3aaui. MeTobl 0KUJIAaHVS BBHITIOHEHUs 3a1a4n. JIssMO1a-BeIpaxKeHUst 1
B KauecTBe 3a1a4u. Co3gaHue NpoAoKeHus 3a1auu. Bo3BpaT 3HaueHuil u3 3anaun. OTMEHa 3a/1a4H.
B ToM umciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHH
1. Pa3paboTka nporpaMMHBIX MOJLyJiel 1151 paboThl ¢ MaccuBaMu. PaboTa uepes cucteMy KOHTPOJISI BEPCHIA. 2




2. Pa3paboTka mporpaMMHBIX MOJTYJICH JIjIsl pa0OThI ¢ KOJUISKIMsIMH. PaboTa uepe3 CUCTeMy KOHTPOJISl BEPCHUH.

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

4. PazpaboTka TpOrpaMMHBIX MOJYyJEHl C HCIONB30BAaHHEM NATTEPHOB MpOeKTHpoBaHWA. Pabora uepes cumcremy
KOHTPOJISI BEPCHil.

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

6. Pabora ¢ OompmMu oObemMamu TekcTa. KogupoBaHue M JeKkonupoBaHHE CTpOK. [locTpoeHue peryssipHbIX
BEIpakeHHH. UTeHue 1 3anuch QaiiioB B pa3HbIX KOIUPOBKAX.

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

25

AJTOPUTMBI U CTPYKTYphI JaHHBIX. OIIeHKa CJI0XKHOCTH anroputMoB. [loHsTre acuMnrorndeckoi oneHku. bonpime O-
HoTauuu. BpemenHas cioxHOCTh anroputMma. [IpocTpancTBEeHHAS CIOKHOCTh aIrOpyuTMa. AHANN3 XYAIIET0, TYYIIEro ’
CPEIHETO CIIy4aeB.

OCHOBHBIE CTPYKTYPHI JAaHHBIX (MacCHUB, CBS3HBIM CITMCOK, CTEK, OYepEib; OMEPAIH BCTABKHU, MOWCKA U YIAICHUS;
MIPEACTABICHUE JAaHHBIX B TIAMSITH).

AJTOpUTMBI COPTUPOBKH U Morcka. OCHOBBI pEKyPCHUH: TPUMEPHI, IPEUMYIIIECTBA U HEJTOCTATKH.

Xem-tabnuna u xem-QpyHkuus. Komnmmsun u paspemieHne Kojum3uid. MeTonpl XEHMIMPOBAaHUS U CXKAaTHSl JIaHHBIX.
D¢ exTUBHOCTD U IPUMEHEHUE XEII-CTPYKTYP.

Hepesbs u rpadsl. [Ipencraienue rpagoB u nepeBbeB. Ilouck B riayOuHy M mMpuHY. MHHUMYM 3aTpaTHBIA IyTh
(anmroput™m Hetikctper). epeBbs moucka u 00xoa.

)KaJIHI)Ie AJITOPUTMBI U JUHAMHUYECKOEC ITPOrpaMMUPOBaHUC. OcHOBHbBIE HUICH TMHAMHUYCCKOI'O ITPpOrpaMMHUPOBAHUS.

Anroput™Mbl paboThl C TEKCTOBBIMH JaHHbIMH. Orniepanvu Haj cTpokaMu. [IoMCK MOJACTPOKM (HAMBHBIA alropuTM
moucka, anroput™m Knayra-Moppuca-IIparra, anroputm boiiepa-Mypa). [IpoGiiembr 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.

B TOoM uMciie NTpaKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA

9. OneHka CiI0)KHOCTH aITOPUTMOB

10. IlpumeHeHNEe peKYpPCUBHBIX arOPUTMOB

11. PaboTa ¢ anropuTMaMu COPTUPOBKH H MTOMCKA

12. Co3manne Xem-Tabiull ¥ WX UCIOF30BaHUE ISl YCKOPEHUS TIOMCKA TaHHBIX

13. HaxoxaeHue kpaTuaimx myteid B rpadax ¢ HCIOIb30BaHUEM anroputMa JledKeTphl

14. Pemienue 3aa4u 0 prOK3aKe C UCIOIb30BAHUEM METO/1a JUHAMUYECKOTO MPOrpaMMHUPOBAHUS

15. Peanuzanus CTpOKOBBIX aITOPUTMOB

16. Peanu3anus NpuOPUTETHBIX OUepeIeh TS INIaHUPOBAHMS 33144

N DN D N N N NN

Tema 1.3.

IIpoexTUpoBaHMe
Moay.Jiei

Conep:xanue

o
oL

OCHOBHBIE TIPUHIIMIIBI MPOEKTUPOBAHMUS MOJYJIeH MPOrpaMMHOrO oOecriedeHus. MeToabl aHanu3a TpeOOBaHHH U
croco0oB omnpeeneHus (yHKIMOHATBHOCTH MOAYJIsi. MeTOIbI aHANN3a U ONTHMHU3AIMHA TPOCKTUPYEMBIX MOJTYJIeH JIIst
MOBBIIIEHHS UX Y3PPEKTUBHOCTH U KadecTBa. Jlekommo3unus 3a1aun Ha noa3anayn. Co3naHue crienupuKanui MoIyis.

[\

[punnumer odecrieueHrs 0€30MaCHOCTH, MPOU3BOAUTEILHOCTH M MACIIITA0OMPYEMOCTH MTPH MTPOSKTUPOBAHUN MOIYJICH

HpI/IHLII/IHLI MMPOCKTUPOBAHNA KJIACCOB. HpOGKTHpOBaHI/IG KJIacCoB C y‘IéTOM HUHKAICYJIAIUHA. Hcnons3oBanue
HacCJICJOBaHUA: CO3JaHUC I/Iepapxnﬁ KJIaCCOB. HOJ’II/IMop(bI/IBMI neperpyska MEeTo10B U I/IHTep(l)ef/iCOB.

[IpumeneHne quarpaMm KJIaccoB MPH MIPOSKTUPOBAHUH TPeOOBaHUN K BHYTPEHHEH CTPYKTYpe HPOTrpaMMHOTO MOIYJISI.

HpI/IMeHeHI/Ie AuarpamMm KOMIIOHCHTOB JIs1 BU3YyaJIM3allui OpraHu3alii KOMIIOHEHTOB ITPOCKTUPYEMOTI'O MOIYJIA

B ToM 4mciie npakTHYECKUX M 1a00PATOPHBIX 3aHATHH

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




18. Co3nanue crenuUKay TpOrpaMMHOTO MOIYJIS

19. IlpoexTrpoBanne TpeOOBaHUN K BHYTPEHHEW CTPYKType MPOTPAMMHOTO MOIYJS CPEACTBAMH JHAarpaMM KIIACCOB. 2
[IpumeHeHne naTTepHOB NPOESKTUPOBAHUS
20. IlpoexTupoBanue TpeOOBaHN K OPraHU3aNN KOMIIOHEHTOB MOJYJISl CPEACTBAMHU AMArPaMMbl KOMITOHEHTOB 2
21. IlpoekTupoBaTh HHTEPPEUCH TPOTPAMMHOT0 00ECTICUeHUS A7l B3aUMOACHCTBHUS C APYTUMHU MOJYJISAMHU U CUCTEMaMu 2
22. AHau3 ¥ ONTUMU3AIHNS TIPOSKTUPYEMOTO MOIYJISI JUIsl TIOBBILIEHUS ero 3P PEKTUBHOCTH U KadyecTBa 2
Tema 1.4. Co3nanne Conep:xanue 32
NPOrpaMMHBIX _ _ -
MojyJeii st Buapl mone3oBarenbckoro nHTEpdeiica (koMaHaHas CTp?Ka, rpaduueckuii, peueBoii). OCHOBHBIE dTaNbl U MPHHIUIIEI 2
B3aHMoneiicTBHS C pa3paboTKu rpaduuecKoro Mmojib30BaTeIbCKOro HHTEepdeiica.
NoJIb30BaTeIeM v
TexHOI0ruM 1 MHCTPYMEHTHI pa3paboTKu TpaduIeckoro moab30BaTeNIbcKOro nHTEpdeiica. 2
KommoneHTH rpadndeckoro mois30BaTeNbCKOTo nHTEpdeiica. Turbl anemMenToB ynpaeineHus. KOMIIOHOBKa 311eMEHTOB 2
ynpasiieHust. CoOpitusi. O6paboTINKH COOBITHH.
Pabota ¢ okHamu. OcHOBHBIE METOABI PabOTHI ¢ okHaMu. Co3llaHue oKHa: (GYHKIMH U Ki1acchl. OTKPBITHE U 3aKPbITHE 2
OKOH. B3anmopeiictBue ¢ okHamu (Hanpumep, nepepada gaHHbIX). [Ipumepsl Bampanun (nposepka ¢opmara BBOAA).
Coobuienus 06 ommOKax ¥ yBeAOMIICHHS MIOJIb30BaTeNs. VCroap30BaHIE PErYIISPHBIX BRIPAKECHUHN JUIsI BallWJally.
MHOronoTo4HOCTh ¥ aCHHXPOHHast paboTta okoH. MHoronotounocts B GUI-npuinosxkenusx. [Ipo0GieMsr cuHXpoHU3aMK 2
MOTOKOB. M cronp30BaHue aCHHXPOHHBIX BBI30BOB JUIS JOJITO BHITOJTHUMBIX OEpalyi.
3nauenue ctuist B UX/UI nu3zaiine. OcHOBBI Teopuu 1iBeTa. Pabota ¢ nBetom u mpudtamu. CTuiar3arvsl. 2
Pabora ¢ Tekcrom, uzobpaxenusimu. [loctpoenue rpadukoB u auarpamMM. BUOIHOTEKH i IOCTPOEHUS IPaUKOB U 2
nuarpamm. Pabora ¢ MysipTHMenna
B ToM 4mciie npakTHYECKUX M 1a00pPATOPHBIX 3aHATHH
23. IIpoekTHpoBaHHUE ITIABHOI'O OKHA MPHUJIOKEHUS C HECKOJIBKUMU ITaHENIIMHU U 3JIEMEHTaMH1 YIIPaBJICHUS. 2
24. Pa3paboTka MOIyJIe MHOTOOKOHHOTO TTPUJIOKEHUS 2
25. Pa3paboTka CTHIICH JUTsl MPUIIOKEHUS IS YIIYUIICHHUS B3aUMOJICHCTBHS C IMOJIH30BATEIEM 2




26. Pa3paboTka Moaynel miist peJcTaBiIeHUs] TEKCTOBOM HHPOpMaIH 2
27. PazpaboTka Moaynel aiisi paboThl ¢ M300pakEHUSIMHU 2
28. PazpaboTka Moaynei asist mpeacTaBieHus HHQOPMAIUH B BHIE TPAPUKOB U AHATrPaMM 2
29. Pa3zpabotka Moaysiel ajist paboThI ayTMO U BUACO 2
30. Peanuzanus 3arpy3Ku JaHHBIX U3 HHTEpHETa B QOHOBOM pekuMe 0e3 OJIOKHPOBKM OCHOBHOTO TIOTOKA MPUIIOKEHHS. 2
31. Pa3paboTka (hopMbI pETUCTPAIINH C AIEMEHTaMH BBOJIA M MTPOBEPKOM KOPPEKTHOCTH BBEICHHBIX TaHHBIX. 2
Tema 1.5. Co3nanne Conep:xanue 10
MoayJieii 1 _ _
B3AMMONEHCTBAS ¢ BzanmoeiicTBue npunoxenus ¢ 6a30i JaHHBIX. TeXHOIOTMH JOCTyNA K JaHHBIM. beonacHocTs nipu paboTe ¢ 6a3aMu 2
0a3aMu JaHHBIX AQHHBIX.
[Monsitne m mpeumymectBa ORM. Konuennueil 00beKTHO-PENSIIMOHHOTO OTOOpasKeHHs W Hcrnojib3oBaHrne ORM- 2
oubnotek. [Ipumenerrne ORM st paGoThI ¢ 6a3aMu JaHHBIX.
Peanmzamus CRUD-onepanuii B mpuiioxkeHnd. BreimomHeH#e 3arpocoB K 6a3e JaHHBIX. 2
B ToM unciie npakTHYECKUX U J1a00PATOPHBIX 3aHATHI
32 Pa3pa0oTka nporpaMMHBIX MOJYJICH Juis paboThI ¢ 0a3aMu TaHHBIX 2
33 Pa3paboTka mporpaMMHBIX MOJYJIeH Uit pabOoTHI ¢ 3arpocaMu K 0a3e JaHHBIX 2
Tema 1.6 Copepxanne 22
MpuHOHMIBL OcCHOBHBIE TOHATHS: 0€30MACHOCTD MPOrPAMMHOTO 00ECTICYeHHUs], POU3BOAUTEILHOCTE MOIYNEH, MaclITaAOUPYEMOCTb 2
0e30macHOCTH, apxXuTeKTypbl. Metojabl obecriedeHust Oe3zomacHOCTH.  (DakTOpbI, BIHSAIONIME HA NPOW3BOAMTENHLHOCTh. TEXHHKH
NPOM3BOAUTELHOCT | MMOBBIIIEHHS IPON3BOANTENBHOCTH POTPAMMHOTO o0ecniedeHns MacmTabnpyeMoCTh: TOPH30HTAIbHAS U BepTUKAIbHAS
uu MacIITabupyeMOCTh; IPHHIUITEI TPOSKTUPOBAHHUS ISt MACIIITAOUPYEMOCTH; HCIIOIh30BaHNE O0JIAYHBIX TEXHOIOTUH st
MAcCIITA0MPYyeMOCTH | MacIITaOMpoBaHUs. MeTpruku 0e30MacHOCTH (HaIpUMep, KOJIIMYECTBO ySI3BUMOCTEH ). IHCTpYMEHTHI JIIsl MOHUTOPUHTA
MPOrPaMMHBIX MPOU3BOAUTENBHOCTH. [101X0/1BI K HATPY30YHOMY TECTHPOBAHUIO.
Moay.Jiei
[lonstne ontuMumzanuu kofa. OCHOBHBIE LENM ONTHMHU3AIMU: IOBBIIEHHE CKOPOCTH BBIIONHEHHS, CHW)KEHHE 2

HOTpe6HeHI/I$[ namMsaTy, YJIY4YHICHUEC YUTACMOCTH W TIMOJACPKKH KOJa. MCTO)IBI YIAYULICHUA  aJIrOPUTMOB.




[IpopunupoBanne U OTIaAKa MPOM3BOAUTENbHOCTH. Crenu(UYHbIE METOIbl ONTHMHU3ALUHM IJS1 Pa3HBIX S3bIKOB
MIPOrpaMMHUPOBAHUS.

B ToM ymciie npakTHYECKUX M 1a00PATOPHBIX 3aHATHH

34. OnTuMu3aIus TPOSKTUPYEMBIX MOJTyJIEH IS ITOBBIIEHNUS UX d(PPEeKTHBHOCTH U KadecTBa 2
35. Pemienue 3a1a4 Ha ONTUMU3ALMIO AITOPUTMOB 4
36. AHanmu3 W MOHHUTOPHHT TPOW3BOAWTENBHOCTH MpwiokeHUiH. ObecrieueHre MPOU3BOJUTEIBHOCTH U 4
MacCIITa0OUPyEMOCTH MPH pa3pabOTKe MOAYJICH MPOrpaMMHOI0 00SCIICUeHUS
37. YydilleHne MpOU3BOAUTEIBHOCTH MOAYJIEH NOCPEACTBOM BBISBICHUS U YCTPAHEHUS Y3KHX MECT 2
38. ObecnieueHne 6€30MaCHOCTH MU pa3paboTKe MOIYJEH MPOrpaMMHOTO 00eCTIedeHHUS 4
B Tom yucie camocTosiTeIbHAA PadoTa 00y4AIOIIUXCST 2
IIpoMe:xxyTouHas aTTecTanus (3K3aMeH) 6
Paspes 2. OcymecTBiieHHe HHTErPAlliM MPOTPAMMHBIX MOAYJICH
MJIK.02.02 OcymecTBaeHHe HHTErPallii MPOTPAMMHBIX MOAYJICH 132
Tema 2.1. Conep:xanue 66
OcHoBbl nHTerpannu | Paspaborka REST API. Knuent-cepseproe Bzaumosetictere. OcodbenHoctu nepenaun nadopmanmu no HTTP 2
NpOrpaMMHBIX nporokoiy. Ctpykrypa HTTP 3anpoca. HTTP meroast: GET, POST, DELETE, PUT, PATCH. HTTP
Mony e 3arosioBku. Teno 3ampoca.
MapmpyTtuszanus 3anpocos. I pynnupoBka mapmpyToB. CTaTH4ecKue pecypesl. 2
O6paboTka 3amnpocos mojb3oBatess. Path, Query mapamerpsr. OOpaboTKka comepkuMoro body: raw, objects, forms, 2
multipart. Banumaius 1aHHBIX.
dopmMupoBaHue 1 OTIIPaBKa OTBETOB: object, file. [lapameTpsl OTBETOB: CTATYC KOJ, THIT COJACPKUMOT0, 3ar0J0BKH, 2
cookies. [lepenamnpapienus. Cepuanuzaius/aecepranusanys 00beKTOB.
Co3pmanue u ynpasineHue (OHOBBIMH 3a/lauaMHu. 2




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.

B Tom umcie NMPaKTUYC€CKUX H ﬂaﬁopaTopm,lx 3aHATHH

1. Coznanuie KIMEHTCKOTO MPHUIIOKEHUS U paboThl ¢ myOmmaasiM API

2. Cozmanme REST API mpunoskenus ¢ peanuzanueii: 1o06aBIeHms, yIaleHns, N3MEHEHHS U CO3/IaHus TaHHBIX (OT 3 -
4 cymHOCTEN)

3. Pacumpenue pynkumnonana REST API npunoxenus: pabota ¢ yJaleHHBIM HCTOYHUKOM JAaHHBIX

4. Paciiupenuie pynkuuonana REST API npunoskenus: paboTa co CTaTHIECKUME U300paXeHUsIMHE (pecypcami) -
3arpyska, epenada, yJaajacHue.

5. Pacumpenne ¢pynkunonana REST API npunoxenus: o6padoTka path u query napamerpos

6. Pacummpenne ¢pynknuonana REST API npunoxenus: o6padotka ommboK, neperada cooOIeHuid 06 ommodke
TIOJIB30BATEITIO

7. Pacumpenne ¢pynknuonana REST API npunoxenus: Banuaanust NOJy4eHHBIX JAHHBIX

8. Pacmmpenue ¢pynkumnonana REST API npuoxenus: no0asieHne (OHOBBIX 3a1a4

9. Pacumpenne gpynknuonana REST API npunoxenus: noGaBieHne ayTeHTU(UKALIMN U aBTOPU3ALIUH, CO3/IaHHUE
pOJIEBOM CUCTEMBI

10. Co3nanune KIMEHTCKOTO NPUIIOKeHH AJ1s1 paboThl ¢ mybmrmunsiM WebSocket.

11. Co3manue cepBEPHOIo MPUIIOKESHHUS 1J1s1 paboThI 1o websocket mpoTokoy.

12. Coznmanne MUKPOCEPBHCHOTO MPIIIOKEHUS ¢ B3auMopaeiicTBueM o REST

13. Co3nanue MUKpOCEpBUCHOTO MIPUIIOKEHUS ¢ B3auMoaencTueM no gRPC




14. Co3nanne MUKPOCEPBUCHOTO MPHUIIOKEHUS ¢ B3aUMOZCHCTBIEM Uepe3 Opokepa MpHUIoKeHui (consumer, 3
producer)
B ToM umcie camocTosiTeIbHAS padoTa 00y4arOIIUXCs 6
Heobxooumocms u memamuxa onpedenaromcsa oo6pazoeamenbHoll opeanuzayuel
Tema 2.2. Ynpanienue | CoaepraHue 21
U MOHUTOPHHT q . 5 g
. acTpoiika KoH(UTrypauu U cOOPKH MPUITOKEHUS.
HHTEerpUPOBAHHOM p (urypan PKITIP
CHCTEMBI JlorupoBanwue coobITHi. KoHpUTrypanus norupoBanus. Y poBHH JOTHpoBanusl. JlorupoBaHue B Gaiiibl pa3IHIHOTO
¢dhopmMar.
MOHUTOPYHT NPUIIOKEHHS: HArpy3Ka, OIIMOKH, cOOp cTaTHCTUKU. BHeapeHne cOopiKa METpUK.
HNuctpymenTtsl konTelHepu3anuu. Konreitnepusanus npunoxenus. CpeacTBa JOCTaBKU U CPEACTBA pa3BEPThIBAHUS
peuienus.
B Tom unciie npakTHYEeCKUX U J1a00PATOPHBIX 3aHATHI
15. HactpouTs KoHUTYypaluio rest api IpuIIoKeHus (MIOPT, XOCT, AaHHBIE [T TOAKIIOYCHUS K ICTOYHHKY JIAaHHBIX, 3
MPUBATHBIE KIIIOUH).
16. BHeapuTh orupoBaHue B rest api IpUIIOKEHHE. 3
17.YnakoBka rest api NpHJIOKEHUS] B KOHTEHHED U I0CTaBKa Ha JIPYroe yCTPOUCTBO 3
B Tom unciie camocTosiTeNIbHAS Pa00Ta 00y4AI0INXCS 4
Heobxooumocms u memamuxa onpeodensromcs 00paz08amenvHoll opeanuzayuent
Tema 2.3. Conep:xanue 19
be3onacHocTh mpu [Iporokoisl ¢ ucnoib3oBanueM Oe3onacHoro coeaunenusi: HTTPS, WSS (WebSocket Secure). 3
HHTerpanuu
[IpenotBpamenue yrpos 6e3onacHoctu: SQL uabekuu, CSRF, XSS. XemmupoBanrue CEHCUTUBHBIX TaHHBIX, 3
MIPUMEHEHHUE AJITOPUTMOB XEIIUPOBAHUS NAPOJIEH C COJIBIO.
Amnanus ys3BuMocteil. Perynspusie ayautsl 6e3onacHoctu. [IpuMeHeHne mydimx NpakTHK 3alliThl HHPOPMaLIH. 3




B ToM ymciie mpakTHYeCKUX M J1a00pPATOPHBIX 3aHATHH

18. lob6asnenue SSL ceprrudukaTa B IpUI0KESHHC 3
19. Hacrpotiika koHpHUTyparun 0€30MacHOCTH MTPHITOKEHHS 3
B ToM umcie camocTosiTeIbHAS padoTa 00y4arOIIUXCs 4
Heobxooumocms u memamuxa onpedensomces 00paz08amenvHoll oOpeanusayuelt
Tema 2.4. Conep:xanue 20
OnTumMusanus u _
MacurabupoBaHue HHTETPUPOBAHHBIX pelIeHuH. [ 0pu30HTanbHOE U BEPTUKAJIbHOE MacIITA0UPOBAHUE. 3
MacmTadupyemMocThb
HHTETPHPOBAHHBIX OnTuMH3aIKy MPOU3BOANTEILHOCTH. KomupoBanue qaHHbIx.  ONTHMHU3AIHS 3aIIPOCOB K 0a3aM JaHHBIX. 3
pelieHunii
[Ipodpunuposanue koaa. YMEHbIICHHE BPEMEHH OTKIIHKA. 3
B Tom unciie npakTHYEeCKUX U J1a00PATOPHBIX 3aHATHI
20. Peanmzanys KoMIMPOBAaHUS JAHHBIX B rest api IpuiIoKeHne 3
21. OnTuMu3anus NpoOU3BOJAUTEIBHOCTH rest api Yepe3 npohuInpoBaHue 4
B Tom unciie camocTosiTeIbHAS Pa00Ta 00y4AIOINXCS 4
Heobxooumocms u memamuxa onpeodensaromcs 06pazo8amenbHoOll opeanuzayuelt
IIpoMe:xxyTouHas aTTecTanus (3K3aMeH) 6
Paznen 3. [loanep:kka u TecTHpoBaHMe MPOTPAMMHBIX MOYJIei
MJIK.02.03 [Toanep:kKka U TeCTUPOBaHWe MPOrPAMMHBIX MOAYJIei 74
Tema 3.1. Copepxanne 10
KauectBo Onpenenenne Ka4ecTBa MPOTPAMMHOTO MOAYNSL. MeTpuKy KadecTBa MPOTpaMMHBIX MOJYJIEH (CTaTHYeCKHe METPUKH: 2
NMPOrpaMMHOI0 KOJIMYECTBO CTPOK KO/A, LIUKIOMATHYECKas CIOXKHOCTb, KOI(PQUIMEHT CBA3HOCTH M CLEIJICHHOW: AWHAMHYECKHE
olecrieuyeHnst METPHUKH: MOKPBITHE KOJia TECTaMH, YacTOTa OTKa30B, BpeMs OTKJIMKa). [IpuHIMITEI MpOEeKTUPOBaHUS KayeCTBEHHBIX

MOZYJIEH.




CranmapTsl 1 MOJIENIM KayecTBa MporpaMMHbBIX Moayiel. [Ipumenenue moaeneii kadyectBa. IHCTpYMEHTBI IJ1s1 OLIEHKU 2
kadecTBa. [IpakTHueckre aceKTh MOBBIICHHS Ka4eCTBa.
B ToM 4mciie npakTHYeCKUX M 1a00pPATOPHBIX 3aHATHH
1. AHanu3 1 oLeHKa KayecTBa MPOrpaMMHOTO MOIYJISI C HCIIOJIb30BAHUEM METPHK KauecTBa IPOrPaMMHBIX MOAYJIEH 2
2. Mcionp30BaHKe CTATHYECKOTO aHANIN3a KOJIa IS BBISIBJICHUS 1e(EKTOB 2
3. PazpaboTka W mpuMEHEHHE MPOLECCOB OOecleueHs KauecTBa B JKU3HEHHOM ILHUKJIE pa3padOTKH MpPOrpaMMHBIX 2
MOJyJIe
Tema 3.2. Conep:xanue 6
Oriaagka [onstue ornanku. Ilorarus ommbku, nedekra, cOost, orkaza. Tumnsl ommbok. MHCTpYyMEeHTHI it oTnaaku. llporecc 2
NPOrpPaMMHOI0 MOIIaroBoi oTnagky (YCTaHOBKA TOYEK OCTAHOBA, LIAr 3a IIAroM BBIIIOJHEHUE KOJIA, IPOCMOTP COCTOSHUS IEPEMEHHBIX,
MOJYJIst BBINOJIHEHHE OTACNbHBIX yacTell kona). CTpaTeruu norucka ook (METO I IIOJIOBUHHOTO JEJICHHSI, METO UCKIIFOUEHHS,
MPOBEPKa TPAHUYHBIX YCIOBHH, TOMCK MATTEPHOB MOBTOPSIOMINXCA OIIMO0K). JJOKyMEHTHpOBaHUE MPOLEcCa OTIIAAKH.
B Tom unciie npakTHYECKUX U J1a00PATOPHBIX 3aHATHIA
4. Pa3zpaboTKa cTpaTeruy OTiajKy U HCIpaBIeHHE OIIMOOK B IPOrpaMMHOM 0OecreueHUN 2
5. Kon-peBrio 1 mapHOE IPOrpaMMHUPOBaHUE 2
Tema 3.3. Copepxanne 8
Oo0paboTka [onstue nckmouenns. Tunsl nckimodeHnd. Mexanusm o0paboTKu UCKIroUeHui. Jlornka paboThl ¢ UCKITFOUYESHUSIMHU. 2
UCKJIIOYeHMit MeToabl OTIaIKU KOJa € UCIOIb30BAaHUEM UCKIIIOUEHUH U JIOTUPOBAHMS.
B ToM yHc/Ie MpaKTHYECKUX U J1a00PaTOPHBIX 3aHATHIH
6. OCHOBHBIC KOHCTPYKIIUH JIJIs1 00pa00TKY UCKITFOUUTEIBHBIX CUTYaI[Hi 2
7. IIpakTHuecKoe NCIOIb30BaHNE UCKIIIOYEHN B pealbHOM 3a1aue 2
8. Ob6paboTka ommbok u uckiouenne B RESTful API 2
Tema 3.4. Conep:xanue 35




TecrupoBanue
NMPOrpaMMHBIX
MoayJiei

IlonsaTue mnmpouecca TECTUPOBAHUA IMPOrPpaMMHOTO obecrieueHus. DTaIlbl mnmponecca TECTUPOBAHUA IIPOrpaMMHOIO
obOecrieueHrs. TEXHUKU PYYHOr'0 TECTUPOBAHUA U AaBTOMATU3UPOBAHHOI'O TECCTUPOBAHUA

Mogens pabotsl ¢ gedextamu. [IpuHIUIEI pabOTH B cicTeMe KOHTPOJIS Ae(peKTOoB.

Buner TectmpoBanms ((QyHKIMOHAIBFHOE TECTHPOBaHWE, HE(YHKIIMOHAIBHOE TECTHPOBAHHME, CTATUYECKOE W
TUHAMHYECKOE TECTHPOBAHHUE).

Tuner TecTupoBaHus (MOAYJIBHOE TECTHPOBAHWE, HWHTETPAMOHHOE TECTHPOBAaHWE, CHCTEMHOE TECTHPOBaHHE,
MIPHEMOYHOE TeCTUPOBaHHE, HATPY30YHOE TECTUPOBAHHUE, CTPECC-TECTUPOBAHUE)

TectupoBanue o OesoMy AIKUKY. MeToa MOKPBITHS OepaTopoB. MeTo IOKPBITUS YCIIOBHIA.

TectupoBanue no 6enomy AIKKy. MeToa KOMOMHATOPHOTO MIOKPBITHS YCIOBHIA.

TectupoBaHnue o YepHOMY SAIMKKY. MeTOA KIaccoB SKBUBAJICHTHOCTH.

TectupoBanue Mo YepHOMY SALUKY. MeTO rpaHUYHbIX 3HAUCHUH.

Mo;[an)Hme TCCTHI. TeCTI/IPOBaHI/Ie HUHTCTpanuu. MCTOI[LI U HUHCTPYMCHTBI JIsI TCCTHUPOBAHUA HWHTCTPUPOBAHHBIX
peuieHui.

B ToMm uncae NMPaAKTUYC€CKUX H J'[aﬁ()paTOpHI)IX 3aHATHH

9. Ananu3 TpeOOBaHMIA K NPOrPaMMHOMY O00ECIICUEHHIO U COCTABJICHUE IJIAHOB TeCTUPOBaHUs. Vcrons30Banue cucteMm
KOHTPOJISI 1€(EKTOB MPOrpaMMHOI0 00eCIIeUeHHs

10. TectupoBanue MeToITaMH OEJIOTO SAIKUKA. METOI MOKPHITHS OTIepaTOPOB. MeTO1 MOKPHITHS YCIIOBHIA.

11. TectupoBaHue MeToAaMHU OEIIOTO STMKA. MeToT KOMOMHATOPHOTO TIOKPHITHS YCIIOBHIA.

12. TCCTI/IpOBaHI/IC 10 YCPHOMY AIHUKY. MeTO}I KJIaCCOB 3KBHUBAJICHTHOCTH.

13. TecTupoBaHHe 110 YEPHOMY SIIKUKY. MeTO rpaHUYHBIX 3HAYEHUH.

14. TectupoBaHue 10 YEPHOMY SIIUKY. AHAIN3 TPUIMHHO-CIIEICTBEHHBIX CBSI3EH.

15. Pa3zpaboTka MOIYJIbHBIX TECTOB.

16. PazpaboTka MOAYJIBHBIX TECTOB C IPOBEPKOM PE3yJIbTATOB TECTUPOBAHUS C YUETOM IOTPEIIHOCTH.

N NN




17. Pa3pa60TKa MOAYJBHBIX TSCTOB AJId OTACJIbHO KOMIIMIIUPYCMBIX Moz(yneﬁ.

18. Pa3zpaboTka MOAYIBHBIX TECTOB JJISl IPOBEPKH KOJUIEKITHH.

19. TectupoBanme naTerpanuy. Hamrcanue v BEIIOTHEHNE TECTOB /ISl POBEPKH B3aUMOICHCTBUS MEXKIY MOTYIISIMHU

20. TectupoBanue RESTful API

21. TGCTI/IpOBaHI/Ie MMPOU3BOJUTCIIBHOCTHU

22. PazpaboTKa depe3 TeCTHpOBaHHE.

N N N N NN

B ToM umcie caMocTosiTeIbHASA padoTa 00yJarOIIUXCs 1
Heobxooumocms u memamuxa onpedensitomes 00pazo8amenvHoU opeanu3ayuen
Tema 3.5. Conep:xanue 15
IMoanepxka
POrPAMMHBIX PaGoTh1, BEIMOTHSIEMBIE TIPU TOIEP KKe MPOTrpaMMHOTo obecriederns. VicnipaBnenne nedextos. PeBpronpoBanme Koja. 2
N Pedakropunr koga. Ontumusans Koaa.
Moayei b p A 1 A
CrannapTsl pa3paboTKu ¥ 0OPMIICHHS TOKYMEHTAIMH Ha IPOrpaMMHOe obecrieueHue. [ [puHInIbI TOKYMEHTUPOBAaHUS 2
porpaMMHOro obecrieueHus. MTHCTpyMEHTBI 7Sl CO31aHMUs TEXHUUECKON JOKYMEHTALUN U KOMMEHTHPOBaHMS KOJa
Bunsl TecToBo# fokyMeHTanuu. TecToBas JOKyMEHTaLMsI [IOATOTOBUTENILHOTO dTamna. TecToBas JOKyMEHTAaLus Ha 3Tare 2
3aBepLICHHUs PabOT MO0 TECTUPOBAaHHUIO. TecToBble Cilydad W cueHapud. Hamucanue tecToBhIX ciydaeB. CTpykTypa
TecToBOro crueHapus. Otuer o nedexrax
B ToM yHc/Ie MpaKTHYECKUX U J1a00PaTOPHBIX 3aHATHI
23. Pa3zpaboTka JOKYMEHTAIlUd HAa MPOTPaMMHOE OOECTIeUeHHe B COOTBETCTBHH CO CTaHAapTaMu. BemeHue xypHana 2
U3MEHEeHUH 1 QuKcarys 0OHOBICHHUS MPOTPAMMHBIX MOJYJICH.
24. PeBblonpoBaHue, peakTOPUHT ¥ ONITUMH3AIINS KOJIa. 2
25. Pazpabotka [IporpaMmbl 1 METOAMKH UCTIBITAHHUH. 2
26. Coznanue criendukaruii API 2
B ToM uncie camocToATeILHASA padoTa 00yJaroUIuXCcs 1




Heobxooumocme u memamuka onpedensiomcs 0opazo8amenvHol opeanusayueti

Pasnen 4. MaTemaTn4yeckoe MoJaeJTHPOBaHUE

MJIK.02.04 MaTemaTu4eckoe MoAeTHPOBAHNE 66
Tema 4.1. Conep:xanue 8
MaremaTu4yeckoe T T T - T — 2
onstue Moaenu. Knaccuduxanus moneneit. [lonstue maremMatnueckoil Mozaenu. THUIbl MaTEMAaTUYECKUX MOJAETEH.
MOJeJTUPOBAHUE KAK A (prxan A . A A
[IpuHLIKITEI TOCTPOEHNUSI MaTeMaTHYeCKUX MoJienell. OCHOBHBIE 3Tallbl MaTEMaTHYECKOTO MOIEITMPOBAHHS.
MeTO10/10T Usl
petuenust B TOM umcC/ie IPAKTHYECKUX U JIA00OPATOPHBIX 3aHATHI
NPaKTHYEeCKHUX 32124
1. ITocTpoeHne NpOCTENIINX MATEMATUIECKUX MOZENIEH 2
B ToM unciie caMocTosiTeIbHASA padoTa 00ydarOIIUXCs 2
Heobxooumocms u memamuxa onpedenstomcs 00paz08amenvHOU opeanu3ayuent
Tema 4.2. Conep:xanue 13
JInneiinoe Kanonnueckas 3aia4a auHeitHOTO nporpaMMupoBanusi. OcHOBHBIE onpeneseHus. I'paduyeckuii MeTon perieHus 3a1a4d 5
NporpaMMHMpPOBaHNe | JMHEHHOro MporpaMMHupoBaHusl. CUMIIJIEKCHBIH METOJl pelleH s 3a7a4 JIMHEHHOTr 0 MPorpaMMUpOBaHus. TpaHCIOpTHAs
3ajmava. 3aga4a o Ha3HaYeHuax. LlesouncienHoe mporpaMMHpOBaHHE.
B ToM unciie npakTHYECKUX U J1a00PATOPHBIX 3aHATHIA
2. Pemenue 3a1a4 TMHEHHOTO IPOrpaMMUPOBAHHS CUMIUIEKCHBIM METOJIOM 2
3. Perienne TpaHCIOPTHOM 3a1a4n 2
4. Pemenue 3a1aun 0 Ha3HAYEHUAX 2
5. IlpumeHeHre HTHCTPYMEHTANIBHBIX CPEACTB AJIS peIeHHUs 3a/1a4 JIMHEHHOTO IPOrpaMMHUPOBAHHS 2
Tema 4.3. Conep:xanue 6
Henuneiinoe 0 — M — 1
CHOBHBIE MOHATHS U OTIPENIETICHNUS HEMMHEHHOTO MPOrpaMMHUpOBaHust. MeTo bl peleHns 3a1a4 HEMHHEHHOTO
NporpaMMHpOBaHHe pea porp p AP A

[IpOrpaMMUPOBAHMUSL.

B ToM 4mciie npakTHYECKUX M 1a00PATOPHBIX 3aHATHH




6. Perienue 3a7a4 HEMMHEHHOTO MPOTrpaMMHUPOBAHHUS

Tema 4.4. Conep:xxanue 8
JAuHamunueckoe 0 3 4
CHOBHBIE TIOHATHS W OINpPEAEICHHs JUHAMHYECKOTO MPOrpaMMHUpPOBaHMs. 3aladd, pelacMble METOAAMHU

NporpaMMHpoOBaHHeE pex A porp P flasn, - p A

JUHAMHYECKOTO MMPOrPaMMHUPOBAHUS:

B ToM ymciie npakTHYeCKUX M 1a00PATOPHBIX 3aHATHH

7. Pemienue 3a1a4 ONTUMAIBHOTO paclpesie/IeHHs: pECypCcoB, 0 3aMeHe 000pYA0BaHUs 2

8. Pemenne 3a1a4 onpeaesieHus: ONTUMAIBHOTO ITyTH, ONITUMANIBHOTO PE3EPBUPOBAHUS 2
Tema 4.5. Conep:xanue 8
CeTeBble MeTOIbI OcHOBHBIE TIOHATHS M OTpenesieHus Teopuu rpados. Haxoxxaenue kparvaiiniero mytu. Jepeso pemenuii. CeTeBble 4
INIAHUPOBAHMA H rpa¢uku. PacueT BpeMeHHBIX TapaMETPOB.
ylpaBJeHHUs _

B ToM umciie npakTHYeCKUX M J1a00PATOPHBIX 3AHATHH

9. Pemenne 3a7a4 Ha MPUMEHEHUE METO/IOB CETEBOTO INTAHUPOBAHMS 4
Tema 4.6. Copepxanne 6
CucreMbl MaccoBOro | MapkoBckui citydaitHblid nporecc. CHCTEMBbI MaCCOBOTO OOCITYKHBAaHHUS: OCHOBHBIE MOHATHS, Kiiaccudukanus. Cxema 4
o0cy:KuBaHus rUOen U pa3sMHOKEHHS

B ToM umciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHH

10. PacueT xapakTepUCTHK MPOCTEHIIINX CHCTEM MAaCCOBOTO OOCITY)KHBaHUS 2
Tema 4.7. Conep:xanue 8
Teopust urp [Ipenver u 3amaum teopuu urp. OCHOBHBIE MOHATHA TeopuH Urp. Marpuunbsle urpel. bumartpuunsie urpsl. Urper B 4

pasBepHyTOii (hopme

B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHH

11. Pemenue urpoBbIX 3a/1a4 ¢ HYJIEBOW CYyMMOIA. 2

12. Perrenue 3aa4 B pa3BepHyTOii hopme 2




Tema 4.8. Copepxanne 8
NmuranuonHoe =
MOJeTHpORaHHe OcHOBHBIEC MOHATHSI UMUTALIMOHHOTO MozeaupoBanusl. IIpumMepsl IMUTaLIMOHHBIX MoJeneil. MeToapl HMUTALIIOHHOTO 4
MozenupoBaHus. UHCTpyMeHTanbHbBIE CpeICcTBa MMUTALMOHHOTO MOAEINPOBAHUS
B TOoM uMciie NTpaKTHYECKHUX U JIA00PATOPHBIX 3aHATHIA
13. Pa3paboTka npocTeiiiieii HMUTAITMOHHOW MOICTH 2
14. Pemrenue 3agad MaccoBOro 00CITy>KUBaHHS METOIAMH UMHUTAIIIOHHOTO MOJICIMPOBAHHUS 2
Paspes S. UncieHHble METOABI
MJK.02.05 YucineHHble MeTOIbI 66
Tema 5.1. Conep:xanue 8
Ipudansxennblie
. CrniocoObl XpaHeHUsI YKcel B TaMsATH KOMIbIOTepa. AOCONTIOTHAS MOTPEIHOCTh, OTHOCUTENIbHAS TOTPEIIHOCTb. 4
4yHCJIA U AeiicTBUSA
HaJl HUMH Bepnsie, coMHUTENBHBIC, 3HAYAIIIE THDPHL.
[orpemnoctu apudmernueckux neiictBuil. OnieHKa NOrPeIIHOCTEN 3HaUeHUH (PYHKIIUH
B ToM umciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHH
1. Beruncienue norpeniHocTei NpuoOIMmKEeHHBIX 3HaYeHUH. BpIurcieHne morpenHocTeil pe3yibTaToB apuMeTHIeCKIX 2
JEHUCTBUI.
B Tom unciie camocTosiTeIbHAS Pa00Ta 00y4AI0INXCS 2
Heobxooumocmv u memamuxa onpedenaiomcsi 06pa3oeamenvbHoll opeanusayuert
Tema 5.2. Conep:xanue 11
YncneHHbIE METOIBI _ _
pemrerus Otnenenne KopHEH. MeTo MOJIOBHHHOTO JeNICHHsI. METOI TPOCTOM UTepaIinuu. 5
anredpanvecKux u Meroarl HeloTOHA: METOZT XOp, KacaTeIbHBIX.
TpaHCUEeHAEHTHbIX
ypaBHeHuii Mertoabsl HeloTOHa: KOMOMHUPOBAaHHBIA METOJ XOpA M KacaTelbHbIX. CpaBHEHHE METOIOB BBIYUCIEHHHA IO CKOPOCTH

CXOAUMOCTHU UTCPALITMOHHOI'O IIpOIECCa




B ToM ymciie npakTHYeCKUX M 1a00PATOPHBIX 3aHATHH

2. Pemenne anrebpandeckux W TPaHCIEHACHTHBIX YpaBHEHWH NPUOIMHKEHHBIMH METOJaMH (METO[ TOJOBHHHOTO 2
JeNICHHS, METOJ] IPOCTHIX UTEPALINii)
3. Pemenne anreOpandecKuX W TPAHCIICHICHTHBIX YpaBHEHUH MPHOIKEHHBIMA MeTogaMu (MeToas! HproToHa) 2
4. MOHUTOPHWHT ¥ aHAJU3 POU3BOAUTENFHOCTH Pa3pabOTaHHBIX TPWIIOKEHUN TSI YUCICHHOTO PELIeHUs YpaBHEHUH. 2
Tema 5.3. Conep:xanue 11
YmncneHHBbIE METOIBI - -
pellienme cHeTem Pemenne cucreM JIMHEWHBIX anreOpanveckmx ypaBHeHHH MetogoM laycca. Ilpumenenme metoma laycca ms 5
N BBIYUCIICHHS OIPeeTUTeIeH 1 HaX0KICHUS 00OpaTHOM MaTPHIIBL.
JIMHeHHBIX pea A PATHOM MaTpHIL
anredpamecKux Meton mnpocroii wutepanuii. Meron 3eiimens. CpaBHeHHE METONOB BBIUUCICHHNA IO CKOPOCTH CXOJUMOCTHU
YPaBHCHHM WTEPaIMOHHOTO TIpoIlecca.
B Tom unciie npakTHYEeCKUX U J1a00PATOPHBIX 3aHATHIA
5. Pemienne cucteM JIMHEHHBIX anredpandeckux ypaBHeHHH MeToioM ['aycca. Berurcienue onpeaenuTes. 2
Haxoxnenue o6paTHON MaTpHIlb!
6. Pemienne cucteM JIMHEHHBIX anreOpanyecKux ypaBHEHHH METOJIOM IPOCTOW UTEPaIluK, METOIOM 3eraerst 2
7. MOHUTOPHHT M aHAJIM3 IPOU3BOIUTEIBHOCTH Pa3padOTaHHBIX MPHIOKEHNUH U YUCIEHHOTO PEIIEHHS CUCTEM 2
JTUHEHHBIX ATeOpanvdecKux ypaBHEHHIH.
Tema 5.4. Copepxanne 9
HNuTepnoasiuus u T 7 — i 7 T 5
OHSTHE UHTEpHOJAINH. HTepnonsuoHHbli MHOTOWIeH Jlarpanxka. IHTepIONAInOHHEI Myiel HproToHa.
JIKCTPANOJISIIHSA p 1 P 1 P P 1 e dopMy fOTOHa
bynxmmii WNHTtepnossanus criaiiHaMu.
Jkcrpanonsuus GyHKIUH.
B ToM 4mciie npakTHYECKUX M 1a00PATOPHBIX 3aHATHH
8. CocrapneHne HHTEPIOMAMOHHBIX opmydn Jlarpamxka u Herotona. MHTEprionsus criaiiHamMH. 2
9. DkcTpanonupoBaHue GYHKIUH 2




Tema 5.5. Conep:xanue 9
YucuaenHoe Ksanparypusie popmynsr Herotona-Koreca. 5
HHTErpupoBaHue
Ksanpatypnas ¢popmyina ['aycca. CpaBHEHHE METOI0B YHCIEHHOT'O HHTET PUPOBAHUS
B ToM 4mciie npakTHYeCKUX M 1a00PATOPHBIX 3aHATHH
10. Brruucnenue uHTETpaioB npu nomoiu ¢opmyn Herotona — Koreca 2
11. Berauciienne HHTErpaoB mpy noMotnu ¢opmyn ["aycca. 2
Tema 5.6. Conep:xanue 9
YucjieHHbIE METObI _ _
Merton Oitnepa. YTouHeHHas cxema Diiepa. 5
peLieHust
00BIKHOBEHHBIX Meton Pynre — Kyrra. CpaBHeHHE METOJIOB.
aupdepeHUNATBHBIX
ypaBHeHuii B Tom unciie npakTHYEeCKUX U J1a00PATOPHBIX 3aHATHI
12. Haxoxxaenue pemieHnid 0ObIKHOBEHHBIX Au((hepeHIaIbHbIX YpaBHEHHH PH TOMOIIN GopmMyl Ditnepa. 2
13. Haxoxaenue pemieHnii 0ObIKHOBEHHBIX Au(D(dhepeHIraIbHbIX YpaBHeHH MeToioM PyHre — KyTra. 2
Tema 5.7 Uncnennoe | Copeprxanmne 9
peleHuUe 3a1a4 — -
ONTHMU3A LN Metoapl MUHMMH3AIUH (YHKIWU OJHOM MEPEMEHHOW: METOJ] AMXOTOMHH, METOJ 30JI0TOTO CeueHHs. MeTojbl 5
MUHMMU3AIUH QYHKLIWH IBYX NIEPEMEHHBIX: HTOKOOPIUHATHBIHN CITyCK, HANCKOPEHILINHA CITyCK
B ToM umciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHH
14. HaxoxxaeHue dkcTpeMyMoB (YHKIIMH OTHOM NIepeMEHHON TPUOIKEHHBIMUA METOIAMH 2
15. Haxoxxaenue skcTpeMyMoB (yHKIMH ABYX NIEPEMEHHBIX NPUOIMKEHHBIMUA METOJaMU 2
Paznen 6. be3onacHocTh MPOrpaMMHOro obecneyeHust
M/IK.02.06 be3onacHocTh MPOrpaMMHOI0 o0ecreyeHus 920
Tema 6.1. Conep:xxanue 41
OcHoBBI BBenenue B kubepbe3onacHocTs # ysizBumoctu 110. 10




0e30IacHOCTH
NMPOrpaMMHOT0
odecneueHus

Mogenu yrpo3 v aHallu3 pUCKOB.
VazsumocTu Bed-npritoskenuii: OWASP Top 10.
besonacHas ayTeHTH()UKAIMS 1 aBTOPU3ALIHSL.

Kpunrorpadwust m1s pa3paboTInKOB.

B ToM ymciie npakTHYECKUX M J1a00PATOPHBIX 3aHATHH

1. AHanu3 KoJja Ha HAJIMYKE ysI3BUMOCTEH - pyuHoi review 1000 cTpok koxa

2. SQL uHBEKIUH - FKCILTYyaTaLMsI U 3alIUTa YSI3BUMOTO MIPUIOKEHUS

3. XSS aTaxu - co3naHue 1 MperoTBpaIleHne MeKCaiTOBOr0 CKpUIITHHTa

4. CSRF 3ammura - peanu3zanms TokeHoB U npoBepku Origin/Referer

5. CocraBiieHrE MOJENH YIrpo3 AJsl TUIIOBOTO BEO-TIPHIIOKEHHS

6. Hacrpoiika 6e3onacnoii ayrentudukanmu ¢ JWT u refresh Tokenamu

7. Peamnzanms RBAC cucteMsl ¢ pa3zieneHneM npruBUIeTHI

8. llIndpoBanue nanHbIX ¢ ucnoiab3zoBanueM AES u RSA

9. XsmmpoBaHue mapodeii ¢ salt u adaptive functions (berypt, Argon2)

10. Ananus cereBoro Tpaduka ¢ momoisio Wireshark

11. Crxanuposanue yszsumocteit OWASP ZAP u Burp Suite

12. Hactpotika HTTPS u cozganue camonoanucaHHbIX CepTHHUKATOB

13. 3ammra ot brute-force atak ¢ orpaHU4YEHUEM MOMBITOK BXO/a

14. Be3onacHas pabora ¢ (aitnamu

15. Peanmu3zanus 6e30macHOM Aecepranu3aiy JaHHBIX

16. Ay,I[I/IT JIOTOB 0€30IIaCHOCTH U BBISBICHUE HO,I[O3pHT€HLHOﬁ AKTUBHOCTH

N N N N NN




17. Hactpotika CORS monutuk ajis BeO-npHiIoKeHUH

18. 3ammra ot DDOS arak ¢ moMomipto rate limiting

19. be3omacHas paboTa ¢ TaMATBHIO B MIPHIIOKEHUIX

20. Co3znanue 0e3onacuoro API ¢ Banmnpanuei Bcex BXOIHBIX JaHHBIX

N N NN

B ToM umcie camocTosiTeIbHAS padoTa 00y4arOIIIXCs

Heobxooumocme u memamuxa onpeoensiiomesi 00pazoeamensHou opeanuzayuetl

Tema 6.2.
Pa3pabotka
oesonacuoro I1O u
NPHUKJIATHAS
Kpunrorpapus

Conep:xanue

49

[MpuHuner 6€30MacHOro MPOSKTHPOBAHUSI APXUTEKTYPHI.
Kpunrorpaduueckue mpoTOKOIbI M UX peaTn3anusl.
Kpunrorpadus B MOOMITBHBIX TPUIIOKESHHSIX.
Kpunrorpadus B BeO-TIpHIIOKEHUSX.

Kpunrorpadus B 001a4HbIX cpeax.

10

B ToMm umcie NMPaAKTUYC€CKUX H J'[aﬁ()paTOpHI)IX 3aHATHH

21. Peanmmzanus end-to-end mmdpoBanus as Mmeccenmkepa Ha Signal Protocol

22. Hactpotiika TLS 1.3 c perfect forward secrecy u coBpemeHHbIMHE cipher suites

23. Co3nanue secure OAuth 2.0 nposaiinepa ¢ PKCE u 3amuToii ot atak

24. UmmuiemenTtanust JWE (JSON Web Encryption) asist 3ainiméHHbIX TOKEHOB

25. Pa3pabotka 6e3onacHoro voting system ¢ homomorphic encryption

26. Coznanue cryptocurrency wallet c ECDSA wu hierarchical deterministic keys

27. Peanuzanus secure password manager c client-side encryption

28. Hactpoiika HSM smynstopa i1 anmapaTHON 3aIIUThI KITIOYeH

N DN N N N N NN




29.

Pazpabortka secure file storage ¢ encryption at rest u in transit

30.

NwmnnemenTamms zero-knowledge proof mist ayrertndukanum 6e3 mapoist

31.

Coznanme blockchain smart contract ¢ 3amuToit ot reentrancy attacks

32.

Peanuzanus secure multi-party computation it COBMECTHBIX BEIYHUCICHUN

33.

Hactpoiika quantum-resistant cryptography c lattice-based anropurmamu

34.

Pa3patortka secure API gateway ¢ JWT verification u rate limiting

35.

Cosznanue hardware-backed key storage miist MOOHIIBHOTO IPHIIOKEHUS

36.

NmnnemenTanus digital signature system ¢ timestamping

37.

Hacrpoiika certificate transparency logs mist Moautopuara SSL cepTudukatos

38.

Pa3paboTtka secure session management ¢ 3ammuroii ot hijacking

39.

Cosnanue cryptographically secure RNG (random number generator)

N D] N N N N N DN N NN

B Tom unciie caMocTosATEILHAS paGOTa oﬁyqamumxcn

Heobxooumocme u memamuxa onpedensitomesi 00pazoeamenvHou opeanuzayuet

—

Y4eOnas npakTuka (144 yaca)

Buasbi padot:

VXN R WD —

ITpoexTrpoBaHue MOyl IPOrPaMMHOT0 00eCIIeUeHHsI ¢ yYETOM TEXHUUYECKOTO 3aaHus
Buzyanuszanuy n onucaHust apXUTEKTYpPHBIX PELICHUI

Onpenenenue MHTEP(ENCOB U B3aUMOJICHCTBUS MOy el B cCTEME

Co3nmanne Moyiel TporpaMMHOTO 00ecTieueHUs

Pa6ota ¢ API u BeO-cepBrcamu Ui B3aUMOJICHCTBUS MEXY MOTYIISIMH

Pabora ¢ uHTErpainOHHBIMU TUIATHOPMAMU U UHCTPYMEHTAMU

OTnazaka mporpaMMHOT0 0OecrieueHusI Ha ypOBHE MPOTrPaMMHBIX MOYyJIEH

TectupoBaHue NporpaMMHOI0 00ecredeHus

DOopMHUpPOBAHUE TECTOBBIX CLICHAPUEB




10.  TloaroToBka TeCTOBBIX IUIATPOPM (YCTAHOBKA OMEPAIIMOHHON CHCTEMBI, JIOTIOJIHUTEIBHOTO MPOrPAMMHOT0 00ECIICUCHHUS 1
JPYTOTO TI0 HE0OXOIUMOCTH )

11.  Onenka o0bemMa TECTUPOBAHUS IPOrPAMMHOTO 00ECTIEUEHUS C LIEIbI0 ONpeAeNeHUS HEOOXOAUMBIX PECYPCOB Ui €r0
BBITIOJIHECHUS

12. ®opmupoBaHUE U MPEACTABICHIE OTYETHOCTH O MOATOTOBKE K BHIMOJIHEHUIO 33/1aHUS HA TECTUPOBAHHUE MTPOTrPAMMHOTO
o0ecrieueHus B COOTBETCTBUU C YCTAHOBIICHHBIMU PETIAMEHTAMHU

13.  BrinonHeHHe TECTOBBIX MPOLIEAYP Ha TECTOBBIX TAHHBIX

14. Coznanne TeXHUYECKOU JOKYMEHTAIUU JJI MOy IeH

15. JoxymentupoBanue koaa, APl u unrepdeiicon

16.  Pabora co cienraJin3upoOBaHHBIM IMPOTPAMMHBIM 00€CTI€UEHUEM 10 JOKYMEHTHPOBAHUIO IPOIPAMMHOTO KOJa

[IpounsBoacTBenHas npaxtuka (144 yaca)
Bunsbi padot:

[TpoexTrpoBaHKre MOIYJEH TPOTPAMMHOTO 00ECIICUEHHSI C YYETOM TEXHHYECKOTO 3aaHus
Busyanuzanuu u onucaHus apXUTEKTYPHBIX PEIICHUN
Omnpenenenue nHTEP(HENCOB U B3aUMOACHCTBHUS MOAYJIEH B CUCTEME
Co3nanue Mozaynei mporpaMMHOI0 00ecTIeYeHUs
OnTumu3anus Ko/ia U alrOPUTMOB ITPOTrPAMMHBIX MOJYJIEH JJis YBEJIUYEHUS TPOU3BOAUTEILHOCTH
MOHMTOPHHT U aHAJIU3 IPOU3BOAUTEILHOCTH IPUIIOKEHUI
WuTerpanus nporpaMMHBIX MOJYyJI€il 1 KOMIIOHEHTOB B €IMHOE IIPOrPaMMHOE pellIeHue
Pa6ota ¢ API u BeO-cepBrcamu JUis B3aUMOJICHCTBUS MEXYy MOTYISIMH
Pabora ¢ uHTErpalOHHBIMU TUIAT(HOPMAMU U UHCTPYMEHTAMU
ObecneueHre COBMECTUMOCTH U CTAOMIIBHOCTH CUCTEMBI
OTtnajaka mporpaMMHOTO OOecrieueHusl Ha YpOBHE ITPOrPaMMHBIX MOyl
TectupoBaHue IPOrpaMMHOT0 0OeceueHHs
®opMupOBaHUE TECTOBBIX CIIEHAPUEB
[ToaroToBka TecTOBBIX MIaT(HOPM (YCTaHOBKA ONEPAIIIOHHON CHCTEMBI, IOTIOJIHUTEILHOTO IPOrPaMMHOT0 00ecTieueHHs U
JPYTOTO 1O HEOOXOIMMOCTH )
15.  Ouenka o6beMa TECTUPOBAHUS IPOTPAMMHOTO 00ECTIeUeHHSI € 1IeITbI0 OIpeIesIeHUs] HEOOXOMMBIX PECYPCOB ISl €70
BBITIOJTHEHUSI
16.  Hacrtpoliku TeCTOBOM Cpebl M annapaTHBIX CPECTB ISl BBITOJHEHHS TECTUPOBAHUS IPOIPAMMHOI0 00ecriedeHus B
COOTBETCTBHH C 3a/laHUEM Ha TECTUPOBAaHUE B IPEIeNIax CBOEH KOMIETEHIINH
17. ®opmupoBaHHUE U NPEACTABIEHUE OTYETHOCTH O MOATOTOBKE K BBINOJIHEHHUIO 3a/1aHUS HA TECTUPOBAHNE IIPOIPAMMHOTO
o0ecnedyeHns: B COOTBETCTBUH € YCTAHOBJIEHHBIMU pErjlaMeHTaMu
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18. BrinosiHeHre TECTOBBIX MPOIEAYP Ha TECTOBBIX JAHHBIX
19.  Co3nanue TeXHUUECKOHN TOKYMEHTALUHU JJI1 MOAYJIEN

20. HoxymentupoBanue koaa, API u nuarepdeiicon

21. Pabora co crienuann3upoBaHHBIM MPOTPAMMHBIM 00ECTICUEHUEM 110 JOKYMEHTUPOBAHUIO MTPOTPAMMHOTO KOJIa

Pexomenodyemasn hopma npomercymounoii ammecmayuu — IK3ameH 12
Bcero 866




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
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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
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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




