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1. OBIIIASI XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBbBI
IMPOPECCHUOHAJIBHOI'O MOAYJIA IIM.02 PASBPABOTKA U UHTET'PAIIUA
MOJIYJEA MPOT'PAMMHOI'O OGECHHEYEHUA

1.1. Heap 1 mecTo NpohecCHOHAIBLHOI0 MOYJISI B CTPYKTYpe 00pa3oBaTe/bHOM
NPOrpaMMmblI

lens Momynsi: ocBoeHHE BHUAa JeATeIbHOCTH «Pa3paboTka W WHTErpamus MOyJieh
MIPOrpaMMHOTO 00ECTICUEHUS.
[IpodeccnoHanpHblii  MOAYJIb BKIIOYECH B

00s3aTeNIbHYI0 YacTb 00Opa30BaTeIbHOU

MIPOrPaMMBI.

1.2. HnarmpyeMble pe3yJbTaThbl 0OCBOCHUA HpO(l)e(!CI/IOHa.]'[LHOFO MOAYJIdA

PesynbraTel OCBOGHHS TPOPECCHOHATBHOTO MOAYISI COOTHOCATCS C IJIAHUPYEMBIMHU
pe3yibTaTaMl OCBOEGHHs 00pa3oBaTENbHOM MporpaMMbl, NPEACTABICHHBIMM B  MaTpHILE
KOMIIETEHIIUH BBIITYCKHHKA.

B peE3YyJIbTaTeC OCBOCHUA HpO(beCCI/IOHaJ'ILHOl"O MOAYJIA O6yanOHlHﬁCﬂ JOJIDKCH:

Koo OK,
IIK

YMmerh

3HaTh

Baagers HaBbIKAMHU

OK.01

Bribupats ciocoOst
peleHus 3a1a4
npodeccnoHaTBEHOM

TS TEeITbHOCTH
IMPHUMCECHUTCIIBHO K
Pa3IMYHBIM KOHTEKCTaM

aKTyaJIbHbIN
npodeccuoHaNbHBIHI u
COIIMATbHBIN KOHTEKCT, B
KOTOPOM MIPUXOAUTCS
paboratb u KUTh;
OCHOBHBIE UCTOYHUKHU
uH(pOpPMallUd U PECYPChHI
JUIsL  pelieHus 3agad U
npo0em B
npoecCHOHATEHOM H/IITN
COITMATbHOM KOHTEKCTE;
AITOPUTMBI BHITIOTHEHUS
pabort B
npodeccCuoHaNbHOM U
CMEXKHBIX 00/1aCTsIX;
METOJIbI pabOTHI B
npoQeCCHOHAIBHON U
CMEXHBIX chepax;
CTPYKTYpY TUIaHa st
pelIeHus 33]1a9; MOPSIIOK
OIICHKH PEe3yJIbTaTOB
pelieHus 3aaaq
npo¢eCCHOHATBHON
JIESITEIIbHOCTH

OK.02

Hcnons3oBate
COBPEMEHHBIE CPENICTBA
MOMCKa, aHaJn3a U
UHTEPIIPETALIMH
nHpopmanuu, u
MH(pOpPMAaLMOHHbIE

HOMEHKJIaTypa
UH(OPMAITMOHHBIX
HCTOYHUKOB,
MPUMEHSIEMBIX B
npo¢eCCHOHAIBHON
JIESITEIbHOCTH; IIPUEMBI




TEXHOJOTHUU OJIsA
BBITTOJTHEHUS 33124
npodeccnoHaTbHOMI
JeSTeILHOCTH

CTPYKTYypPUPOBAHHUS
uHpopmanuu; Gopmar
odopmIieHHs pe3yIbTaTOB
MOWCKa UHPOPMAIINH,
COBpPEMEHHBIE CPEACTBA U
yCTpoiicTBa
uHpOpMaTU3aIUH;
MOPSIOK UX TIPUMEHEHUS
U TIPOrpaMMHOE
obecrieyeHue B
npodecCHOHATBLHOM
NEeSITEIbHOCTH B TOM
YHCIIE C UCIIOJIb30BAaHHEM
U(BPOBBIX CPEIICTB

OK.03 [1nanupoBaTh u CoJIep’KaHue aKTyaJIbHOU
peann30BbIBATH HOPMAaTHBHO-IIPaBOBOM
coOCTBEHHOE JOKYMEHTaIUH;
npogeccuoHaIbHOE U COBpPEMEHHas Hay4Has U
JMYHOCTHOE Pa3BHUTHE, npodeccuoHaIbHas
IPEANPUHIMATENIbCKYIO TE€PMUHOJIOTHS,;
JeSTeIbHOCTD B BO3MOYKHBIE TPACKTOPHUHU
npodeccuoHaIbHON npodecCuoHaIbHOIO
cdepe, UCToIb30BaTh pa3BHUTHS U
3HaHUs 110 IPaBOBOM U camMo00pa30BaHus;
(UHAHCOBOW TPAMOTHOCTH | OCHOBBI
B PA3JIMYHBIX )KU3HEHHBIX | IPEANPUHUMATEIbCKON
CUTYyaIHsIX JeSITeTbHOCTH; OCHOBBI

¢buHaHCOBOM
TPaMOTHOCTH; TIpaBUIIa
pa3paboTku Ou3Hec-
TUTAaHOB; TTOPSIOK
BBICTPaWBaHUs
NPE3CHTAINH; KPEIUTHBIE
0aHKOBCKHUE MPOTYKThI

OK.04 OddexTrBHO MICUXOJIOTHYECKUE OCHOBBI
B3aUMOJIeHICTBOBATh U JeSITebHOCTH
paboTaTh B KOJUIEKTHBE U | KOJUJICKTHBA,

KOMaH/1e MICUXOJIOTHYECKUE
OCOOCHHOCTH JINYHOCTH,
OCHOBBI ITPOEKTHOMN
JIeSITeITbHOCTH

OK.05 OcCyIIecTBIATh YCTHYIO U | OCOOEHHOCTH
MUCHMEHHYIO COLMABHOTO U
KOMMYHHUKAIMIO Ha KYJIbTYpHOT'O KOHTEKCTa;
TOCYJJApPCTBEHHOM SI3bIKE | TIpaBUIiIa OPOPMIICHHS
Poccutickoit denepanuu ¢ | JOKYMEHTOB U
Y4eTOM 0COOEHHOCTEH MOCTPOCHHSI YCTHBIX
COLIMAJIEHOTO U co00LIeHnH
KYJBTYpPHOTO KOHTEKCTa

OK.06 [IposBAATE rpakIaHCKO- CYIIIHOCTb I'PAKJAHCKO-

MaTpUOTHUECKYIO
MO3UIIHIO,

MaTPUOTUYECKOU
MO3UIUH,




JEMOHCTPUPOBATH 0011e9eI0BeUeCKUX
OCO3HAaHHOE MOBEJICHHUE HA | IEHHOCTEW; 3HAYUMOCTh
OCHOBE TPaJUIIMOHHBIX npodecCHOHATBLHOM
POCCHUHCKHX JTyXOBHO- JESITEIbHOCTH 110
HPABCTBEHHBIX IIEHHOCTEH, | CIIEIMaIbHOCTH;
B TOM YHCJIE C Y4ETOM CTaHAapThI
rapMOHU3AIUU AHTUKOPPYNIIMOHHOTO
MEXHAIIMOHAIBHBIX U MOBE/ICHUS U TIOCTIEICTBUS
MEXPEJIUTUO3HBIX €ro HapyIlIeHUs
OTHOIICHUM, TPUMEHSATH
CTaHJapThI
AHTUKOPPYILHUOHHOTO
MOBEJICHUS
OK.07 CopeilicTBOBaThH MpaBUIa SKOJIOTUYECKOM
COXPAHEHUIO 0€3011acCHOCTH IIPU
OKpY KaroIllen CpeIbl, BEJICHUU
pecypcocOepeKeHHtIo, poQeCCHOHAIBHON
MIPUMEHSITh 3HaHUSI 00 JESITEIIbHOCTH; OCHOBHBIE
W3MEHEHUH KJIMMaTta, pecypchl,
MIPUHIIMITBI OEPEKITUBOTO | 3a/1eiCTBOBAHHBIC B
IIPOU3BOJICTBA, npodeccuoHanbHOM
3¢ (HeKTUBHO ACHCTBOBATh | NESATEIBHOCTH; IIyTH
B UPE3BBIYAIHBIX obecrieueHus
CUTYaIUsAX pecypcocOepexeHus;
IPUHLIUIIBI OEPEKITUBOTO
MIPOU3BOJICTBA; OCHOBHBIE
HaIpaBJICHUSI U3MEHEHUS
KJIIMMAaTUYECKUX YCIOBHM
permoHa
OK.08 Hcnonb3oBars cpencraa poib GUBUYECKOM
(hbU3UYECKOI KYJIbTYPBI KYJBTYpHI B
JUTSL COXpPAHEHUS U OOIIEKYIbTYPHOM,
YKPETIJICHUS 3I0POBbS B PO ECCUOHATBHOM U
nporuecce COIIMAIbHOM pa3BUTUU
npodeccnoHanbHOMN YeJI0BEKa; OCHOBBI
NEeSATEIBbHOCTH U 3I0pPOBOTO 00pa3a KU3HU;
MOA/IepKAHUS YCJIOBHS
HE00XO0IUMOTO YPOBHS npodeccuoHaNbHOM
(buzmveckoit JIeSATETLHOCTH U 30HBI
MOATOTOBJIEHHOCTH pucka GU3NMIECKOro
3JI0pOBBS AJIs
CIIELUATILHOCTH; CPEICTBA
npoUIaKTUKH
nepeHanpsHKeHust
OK.09 [Tons30BatTbcs IIpaBUjIa IOCTPOEHUS
npodeccuoHaTbHON MPOCTHIX U CIOKHBIX

JTOKyMEHTaluen Ha
rOCY/IapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX

MPEIJI0KEHUN Ha
npodecCuOHATIbHBIE TEMBI;
OCHOBHBIC
o01IeyoTpeOuTENbHBIE
riarofisl (ObITOBAS U
npodeccuoHanpHas




JIEKCHKA); JICKCUYECKUM
MUHUMYM, OTHOCSIITHICS K
OTIMICAHUIO MPEMETOB,
CPEIICTB U MPOLIECCOB
npodecCHOHATBLHOM
JeSITEIbHOCTH;
0COOEHHOCTH
MIPOM3HOIICHHUSI; TpaBUiIa
YTCHUS TEKCTOB
npodeccuoHanbHOM
HAIPaBICHHOCTH

IIK 2.1

— IPOEKTHPOBATh
MOJTYJIH,
COOTBETCTBYIOIIHE
Ou3Hec-3a1a4uam;

— co3/1aBaTh
apXUTEKTypHBIC
JMarpaMMbl U
JOKYMEHTAITHIO;

— OMNpEenensiTh CTPYKTYPY
1 uHTEpQENCH MOTyTIeH;
— aHaTM3UPOBATH
TpeOOBaHUS K MOIYJIIIO U
OIIPEAETSTH €T
(bYHKIMOHATILHOCTD;

— IPOEKTHPOBAThH
ApXHUTEKTYpPy MOIYJIA,
BKJIIOYasi BEIOOD
MOJIXOISIIIIUX ATTEPHOB
MIPOEKTUPOBAHUS U
CTPYKTYDBI JaHHBIX;

— co3/aBaTh AMArpaMMbl
KJIaCCOB,
MOCJIeI0BaTeNbHOCTENH U
MIPOYMX TUATPAMM JIJIS
BU3YyaJIU3alIH
MPOEKTHUPYEMOTO MOJTYJIST;
— BBIOMpATh MOJIXOASIIME
SI3BIKA
IPOrpaMMUPOBAHUS U
TEXHOJIOTUH IS
peanu3au Moy JIs;

— TPOEKTUPOBATH
uHTepQeiich
MIPOTPaAaMMHOTO
obecrieyeHus s
B3aUMOJCICTBUSA C
JIPYTUMHU MOAYJISMU U
CHCTEMaMH;

— YYHTHIBATh TPEOOBAHUS
K MaclITabupyeMoCTH,
POU3BOIUTENILHOCTH U

— OCHOBHBIE IPUHIUIIBI
IIPOCKTUPOBAHUSA MOLYJIEN
IPOrPaMMHOTO
o0ecIeycHus;

— S3BIKU
IPOTPaMMHUPOBAHUS
TEXHOJIOTUH JUISI
peanu3auuu MOIyJeH;

— MaTTepHbI
POCKTUPOBAHUS U
CTPYKTYPbI JaHHBIX 115
co3nanus 3Q(HEeKTUBHBIX U
MaciTabupyeMbIX

MOy JIEH;

— METO/Ibl aHaJIN3a
TpeOoBaHuUl U c110co00B
OnpeeIeHus
(GYHKIIMOHAIBHOCTHU
MOJTYJIS;

— TPUHIIUIBI CO3IaHUS
uHTepdeiicoB s
B3alMOJICUCTBUS C
JPYTUMHU MOAYJISIMU U
CUCTEMaMH;

— TPUHIIMIIBI
obecrnieueHus
0€30ITacHOCTH,
MIPOU3BOJUTENILHOCTH U
MacIITabupyeMOCTH MPpH
MPOSKTUPOBAHUT
MOJYJIEH;

METO/Ibl aHaJIN3a U
ONTUMU3ALNH
MPOEKTUPYEMBIX MOJTyJIeH
JUTSL IOBBIILICHUS UX

b pexTUBHOCTH U
Ka4yecTBa.

— IPOEKTUPOBAHMS
moxyaei [10 ¢ yuerom
TpeOoBaHUH 3aKa34MKa,

— Cco3JaHus
aApPXUTEKTYPHBIX TUArPAMM
U crienupuKanui
MOJYJIEH;

onpeeaeHus
uHTephercoB u
B3aUMOJCUCTBUS MOAYJIEH
B CHCTEME.




0€301acHOCTH IIpU
MPOCKTUPOBAHUU MOJLYJIS;
MPOBOAUTH aHATU3 U
ONTHMH3AIHIO
MPOCKTUPYEMOTO MOAYJISt
JUJIS1 TIOBBIIICHHS €T0

3¢ (HEeKTHBHOCTH U

KayecTBa

[IK 2.2 — paspabaTbIBaTh MOIYJIM | — S3BIK — CO3JaHus MOLYyJIeH
IIPOrPpaMMHOTO IpOrpaMMHUPOBaHUS, IPOrPaMMHOTO
obecrieueHus ¢ OCHOBHBIC KOHCTPYKIMH, | o0OecredeHus Ha
HCIOJIb30BaHUEM CHUHTAKCHUC; PasINYHbIX A3bIKAX

Pa3IUYHBIX S3BIKOB
MIPOrpaMMHUPOBAHUS U
TEXHOJIOTHI;

— TPUMEHATH NaTTEPHBI
MIPOEKTUPOBAHUS U
CTPYKTYpbI TaHHBIX AJIs
cosnanust 3 (HEeKTUBHBIX U
MacIITabupPyeMBbIX
MOJyJIEH;

— aHaAJM3HPOBATh
TpeOOBaHUS U ONPEACIATH
(GyHKIIMOHATIBHOCTh
MOJTYJIS;

— co3/aBath HHTEpPech
JUISL B3aUMO/JICUCTBUSA C
JIPYTUMU MOJAYJISIMH U
CHCTEMaMH;

— obecrne4nBaTh
0€301IaCHOCTD,
MPOU3BOIUTENBLHOCTD U
MacIITabupyeMoCThb MpH
pa3paboTke Moyel;

— ONTHMH3HPOBATH
MIPOEKTUPYEMbIE MOTYJIN
JUTSI TIOBBIMIICHUS UX

3¢ (HEeKTHBHOCTH U
Ka4yecTBa;

— paboTath C cUCTEMOI
KOHTpOJISI BEPCH;

— ynydmiath
MIPOU3BOIUTENILHOCTh
MOJIyJICH, BBISIBIISISI U
yCTpaHsisi y3KHe MeCTa;

— TPOBOJAUTH aHAIIU3 U
MOHHUTOPHHT
MIPOU3BOIUTEIIEHOCTH
MIPUIIOKEHNH;

MPUMEHSITh HHCTPYMEHTBI
Jutst pepakTopuHTa U

— MaTTepHBI
IPOEKTHUPOBAHUS;

— CTPYKTYpHI JaHHBIX;

— TNPUHLHUIBI CO31aHUS
uHTepPeiicoB s
B3aUMOJICHCTBHUS C
JIPYTUMHU MOAYJISIMA U
cUCTEMaMM, TaKUX Kak
REST API, SOAP;

— paborty c
WHCTPYMEHTAIEHBIM
IPOrpaMMHBIM
00ecCIcYCHHEM;

— METO/Ibl ONITUMU3ALNH
KO/Ia ¥ aJITOPUTMOB;

— 3¢ dexTuBHBIE
QITOPUTMBI U CTPYKTYPBI
JTAHHBIX JJIS TIOBBILICHUS
IPOU3BOIUTEIFHOCTH;

— MHOTONOTOYHOCTb B
POTPAMMHBIX MOIYJISX;
— METO/Ibl OITUMH3AINHU
CETEBBIX IPOTOKOJIOB IS
yCKOpeHus oOMeHa
JTAaHHBIMH;

— KDLIMPOBAHUE JIaHHBIX;
— yHIpaBJIeHHE TTaMATHIO;
TE€XHUKHU MOBBIIIEHUS
MPOU3BOIUTEIEHOCTH
IPOTPaMMHOTO
obecrnieyeHus

IIPOrpaMMHUPOBAHUSI;
— OTJAIKHU H
TECTUPOBAHUS
pa3paboTaHHBIX MOJYJICH;
— NPUMEHEHUs
CTPYKTYPHOTO U
00BEKTHO-
OPUEHTUPOBAHHOTO
[IPOrpaMMHUPOBAHUS;

— ONTHUMU3ALNHU KOZAA U
aJITCOPUTMOB
IIPOrPaMMHBIX MOJyJIEN
JUISl YBEITMYEHUS
IIPOU3BOIUTEIILHOCTH;
MOHMTOPHHIA U aHaJIU3a
IIPOU3BOIUTEIILHOCTH
MIPUIIOKEHNH.




ONITUMH3AINU
IIPOrPaMMHOT0 KOJA.
K 2.3 — HWHTETPHPOBATh MOAYJU | — OOILINE MTPUHITUIIBI — HHTErpaiuu
Y KOMITOHEHTHI, (YHKIMOHUPOBAHUS MPOTPaMMHBIX MOZYJEH U
obecrieunBast UxX annapaTHbIX, KOMIIOHEHTOB B €IMHOE
B3aUMO/JIEIICTBHE; IPOTrPaMMHBIX U IPOrpaMMHOE PELICHUE;
— pabotars ¢ APl u IporpaMMHO-anmnapaTHeiX | — pabotsl ¢ API u BeO-
yCTaHaBJIUBATh CpeZCTB cepBUCaMHU IS
COEIUHEHUS MEKIY aMUHHUCTPUPYEMON B3aUMOJICHCTBHS MEXTY
KOMIIOHEHTaMU; MH(POPMAaLMOHHO- MOJYJISIMU;
— OTCJEXUBATh U KOMMYHHMKAIIUOHHOMN — paboThl C
YCTpaHsITh KOHQJIUKTBI U | CUCTEMBI; MHTErPalMOHHBIMU
OLIMOKH UHTETPaIH; — MEXIyHapOJHbIE iatpopmMamMu U
— aHaJIM3MPOBATh U CTaHJAPThI JIOKAIbHbIX UHCTPYMEHTAaMHU;
OIIpEAEIATh 3aBUCUMOCTH | BBIYUCIIUTENBHBIX CETEH; obecrnieueHus
MEXY MOIYJISIMU U — METO/Ibl ¥ MOAXO/IbI K COBMECTUMOCTH u
KOMIIOHEHTaMU; MHTErpaluu MOAyJei u CTaOUIIBHOCTU CUCTEMBI
paboTaTh C pa3InYHBIMU KOMIIOHEHTOB;
(dbopmaraMu TaHHBIX U — TIPUHIUTIBI
IIPOTOKOJIaMU IIepelaun BEPCUOHUPOBAHUS U
TaHHBIX yIpaBJICHUS H3MEHEHUSIMH
IpU UHTErpaLui;
NPUHIUIBL  0€30IacHOCTH
IpU MHTErpaluu MojayJiel
Y KOMITOHEHTOB
1K 2.4 — aHaJIM3MpOBAThH — MPUHLHUIIBI U METOJIBI — OTJIAJKH MPOrpPaMMHOI0
TpeOOBaHUs K TECTUPOBAHUS oOecrnieueHrs Ha YpOBHE
IPOrpaMMHOMY IPOTPaMMHOTO POTrpaMMHBIX MOIYJIEH;
o0ecrnedeHuto u o0ecrnievyeHus; — TECTUPOBAHMUS
COCTABJIATH IJIAHbI — OCHOBBI IPOrPaMMHOTO
TECTUPOBAHUS; IIPOrpaMMUPOBAHUS U obecrnievyeHus;
— CO3/1aBaTbh TECTOBbIE APXUTEKTYPBI — (opmupoBaHus
CIICHapUU U TE€CT-KENCHI IIPOrPaMMHOTO TECTOBBIX CLIEHAPHEB;
U1 TPOBEPKH o0ecrieueHus; — TOJTOTOBKH TECTOBBIX

(YHKIIMOHAILHOCTH U
COOTBETCTBHS
TpeOOBaHUSAM;

— BBINOJHSTH
TECTUPOBAHUE
MPOrPaMMHOTO
o0ecrnieueHus: BpyYHyIo U
aBTOMATHU3HPOBATh
MIPOIIECC TECTUPOBAHNS,
— aHAIM3HPOBATh
Pe3yJIbTAaThl TECTUPOBAHUS
U JOKYMEHTHPOBATh
HaliJlecHHbIE OINOKY;

— pa3pabaTbIBaTh
CTpaTETHH OTJIAIKU 1
UCIIPABIIATH OIUOKU B
MIPOrPaMMHOM
o0ecrieueHUN;

— OCHOBBI 0a3 JIaHHBIX U
SQL-3anpocos;

— WHCTPYMEHTHI IS
aBTOMaTHU3aIuU
TECTUPOBAHUS,

— OCHOBBI pa3pabOTKu U
OTJIAJIKH TIPOTPAMMHOTO
obecrnevyeHns Ha pa3HbIX
SI3BIKaX
MIpOrpaMMHUPOBAHUS;

— mnoHATue aedexra
MIPOTrpaMMHOTI0
obecreyeHus;

— KpUTEpPHUU KayecTBa
I1O;

— BHBI M THIIBI
tectupoBanus [10;

m1at@opm (yCcTaHOBKa
OIEpPallMOHHON CUCTEMBI,
nononaurenasHoro 110 u
JIpyroro 1o
HEO0OXOIUMOCTH);

— OILICHKH 0O0bemMa
tectupoBanus [10 ¢
LIENIBIO OIIPENETICHUS
HEO0OXOIUMBIX PECYPCOB
JUISI €70 BBITIOJIHEHUS;

— HACTPOWKHU TE€CTOBOMU
CpEeJlbl U anmnapaTHbIX
CPEJICTB JJIsl BBIMIOJTHEHUS
tectupoBanus [10 B
COOTBETCTBUH C 3a/laHUEM
Ha TECTUPOBAHUE B
npeaenax cBoen
KOMIIETEHIINH;




— BBINOJHATH MOJTyJIbHBIE
TECTHI C UCIIOJIb30BAaHUEM
WHCTPYMEHTOB
TECTUPOBAHUS, B TOM
qucie
aBTOMATHU3UPOBAHHOTO
TECTUPOBAHUS;

— HCIOJIB30BaTh CHCTEMBI
koHTpois nepexros [10;

— TEXHHUKU Py4YHOI'O
TECTUPOBAHUS;

— TCEXHUKU
ABTOMATHU3UPOBAHHOTO
TECTUPOBAHUS;

— KM3HEHHBIH UK
nedexra I10;

— MPUHIMITBI PAOOTHI B
CHUCTEME KOHTPOJIS

— QopmupoBanus u
IpeJCTaBICHUS
OTYETHOCTH O MOATOTOBKE
K BBIIOJIHEHUIO 3a/1aHUS
Ha TectupoBanue [10 B
COOTBETCTBUHM C
YCTaHOBIICHHBIMHU
periaMeHTaMu;

— BBINIOJHEHHUS TECTOBBIX

COCTaBJIATh OTYET O neQeKToB; IIPOLEAYP HA TECTOBBIX
BBIITOJIHCHU U OCHOBHBIE  IIOHATHSA JTAaHHBIX
tectupoBanus 110 kauecTtBe [10

K 2.5 — OIIUCBIBATH — CTaHJapThI — CO3JaHUs TEXHUYECKON
(GYHKIMOHAIBHOCTD TEXHUYECKON JOKyMEHTalu! JJIs
MOJIyJIEN B JOKYMEHTALINH; MOJYJIEH;
JOKYMEHTalUH; — TPUHLUIBI — JIOKyMEHTHPOBaHUS
— C€O03/aBaTb IMArpaMMbl | JOKYMEHTUPOBAHUSA kozna, API u unrepgeiicos;
U1 WILTFOCTPALMK paboThl | IPOrPaMMHOTO — paboThl co
MOAYJIEH; o0ecrnieueHus; cnenuann3upoBaHHbsiM [10
— IPOrpaMMHUpPOBaTh C — MHCTPYMEHTBHI JUIs 10 TOKyMEHTHPOBAHUIO
HCIIOJIb30BAaHUEM CO3J1aHUsI TEXHUYECKON IIPOrpaMMHOT0O KOJa

KOMMEHTapuUeB IS
JOKYMEHTHUPOBAHUS KOJIa,
— HCMOJb30BaTh
CIeIMAIbHBIC METKH/TETH
JUISL OTMETKH Ba)KHBIX
yacTen KoJaa B
JIOKYMEHTAIUH;

— BECTH XypHaI
W3MEHEHUH U
(buxcupoBaTh OOHOBJICHUS
MPOrPaMMHBIX MOJTyJIEH;
— pa30uBaTh MOAYJIH Ha
JIOTUYECKHe OJOKH U
OITMCHIBATH KaXIbI OJI0K
OTJIENBHO;

— BKIIOYATh B
JOKYMEHTAITUIO
0COOEHHOCTH MOAYJIEH,
TaKhe KaKk OrpaHUYeHHs,
YSA3BUMOCTH A
ONTUMAJbHBIC HACTPOIKH;
MIPOBOIMTH PETYIISIPHOE
OOHOBJICHHE
JTOKYMEHTAITUH TIPH
W3MEHEHUU MOJYJICH WK
100aBJICHHH HOBOTO
(dyHKIMOHATA.

JOKYMCHTallUU U
KOMMCHTHUPOBAHHWA KOAa
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2. CTPYKTYPA U COAEPKAHUE TPOPECCHUOHAJIBHOI'O MOAYJIA

2.1. Tpynoemkoctb ocBoenusi moaynasi IIM.02 PaspaGorka u uHTerpamusi MojayJiei
MPOrpaMMHOro odecrneyeHust

B 1.4. B popme

HaumeHoBaHMe COCTABHBIX YacTed MOYJIA O0bem B yacax NMPaKTHYECKOM
NMOJITOTOBKH

YyeOHbIC 3aHATHS 558 558
Teopernueckoe 00yueHne 162 162
JlabopaTopHbIe U MPAKTUICCKHUE 3AHSITHS 366 366
KypcoB npoekt 30 30
CamocTosTenpHas paboTta 8 8

IIpakTuka, B T.4.: 288 288
y4yeOHast 144 144
MIPOU3BOACTBEHHAS 144 144
KoHcynpTanuu 8 8

[TpoMexxyTodHast aTTECTAIHSI, B TOM YHUCIIC:
MJIK 02.01 6 popme sx3ameHa
MJIK 02.02 6 popme sx3ameHa
MJIK 02.03 6 hopme sx3ameHa 6 6
MK 02.04 6 popme ougpgh.3auema
MK 02.05 6 popme oup.3auema

[ep 1N o))
o O

MJIK 02.06 6 popme sx3amena 6 6
VII 02 6 hopme oughgh.3auema

11 02 6 gpopme ougpgh.3auema

1IM 02 sx3amen no mooynro 6 6
Bcero 892 892

2.2. Crpykrypa mnpodeccuonaibnoro moayias IIM.02 Pa3paGorka u uHTerpaunus
MO/yJieil MPOrpaMMHOI0 obecrneyeHust

Kon
OK, TIK ”= .. 1) g N § §
S o = = < =] =
& o jas] Q I = !
Q = — [5) O o = < <
o M xR = =3 H O 5 & <
= = > = X < ~ 5] o
S 2| E| €| 2 | 8| 2|E|E| EE
HaunmenoBanus S 5| 2| 9| &« gl | 5|s| &3
<
paszenos Beero, | 59 = | 8 § = g = E E § g | E
o O o @]
Mpo(heCCHOHANIBHOTO | Yac. = g E 2| 8 23 2 sl 2| 5| & g
MOJTYJIst g g = | x| E° S| =s5|&g|&e| &| ¢
a SH E| Q| E|lEB|&lElS]l 2|85
m o) o 5 5 Z 9 S g 2
RS - 2 | 7| 2
E O e g s o)
° | '§ &) & g
m O =S = =
1 2 3 4 5 6 7 8 9 [ 10 [ 11 [ 12 | 13 | 14
OK.01 — | Pazgen 1. 150 | 150138138 | 40 | 98 | - | 4 | 2 | 6
OK.09, | Pa3zpaborka
[IK 2.1, | nporpamMMHBIX
MOJTyJIei

Y Ecnu 6 mabnuye 2.1. npedycmompeno pasdenenue yueGHbIX 3aHAMUL HA MeOPemuuecKue, npaKmudeckue u 1a60pamopHbie
pabomwl, mo 6 mabauyy 2.2. 001%4CHBL OblMb 000AEIEHbI COOMBEMCMEYIOUUe CIOI0YbI
2 CamocrosTenbHas paboTa B paMKax 00pa3oBaTENbHON IPOrpaMMbI IUTAHUPYETCS 00Pa30BATENBHON OPTaHA3AINEN.



11

K 2.2,
K 2.5
OK.01 — | Paznmen 2. 144 | 144 | 132|132 | 34 | 68 | 30
OK.09, | OcymectBienne
[IK 2.1, | uHTerpauuun
[IK 2.3, | nporpamMMHBIX
IIK 2.5 | momyneit
OK.01 — | Paznmen 3. 80 80 | 72 | 72 | 22 | 50 | -
OK.09, | Ilogaepxka u
I[IK 2.4, | TectmpoBaHue
I[IK 2.5 | mporpaMMHBIX

MOAyJIen
OK.01 — | Paznuen 4. 64 64 | 64 | 64 | 20 | 44 | -
OK.09, | MaremaTndeckoe
IIK 2.2, | momenmpoBaHHe
[IK 2.3,
K 2.4,
K 2.5
OK.01 — | Pazpen 5. 64 64 | 64 | 64 | 20 | 44 | -
OK.09, | UncneHHBIE METOIbI
K 2.2,
MK 2.3,
[IK 2.4,
K 2.5
OK.01 — | Paznen 6. 96 96 | 88 | 88 | 26 | 62 | -
OK.09, | be3omacHocTb
[IK 2.2, | nporpammuoro
IIK 2.3, | obGecreyenus
MK 2.4,
MK 2.5
MK 2.1 | YueOHas mpakTuka 144 | 144 144
IK 2.5
[IK 2.1 | IlpousBojacTBEeHHAS 144 | 144 144
— MPaKTUKA
MK 2.5
OK.01- | Dk3ameH 1o 6 6
OK.09, | momymo
MK 2.1
MK 2.5

Bcezo: 892 [892 558 558|162 366|300 | 8 | 8 |30 ]144] 144
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2.3. Copep:xanue npogeccuonaibnoro moayJs IIM.02 Pazpa6orka u nHTerpauusi MoayJieid NporpaMMHOro odecneyeHust

HaunmeHoBaHHe
pa3aesioB U TeM

Coaepsxanue y4e0HOro0 MaTepuaJia, NPAKTHYECKUX H JIA00PaTOPHBIX
3aHATHS, KYPCOBOI npoeKm

Oo0beM, ak. 4. /
B TOM YHCJIe
B popMe npakTHYECKOH
NMOAr0OTOBKH,
aK. 4.

Koanbl koMIeTeHIui,
¢dopmupoBanmio
KOTOPBIX
crmocoocTByeT
3JIEMEHT NMPOTrPaMMbI

Pa3pnen 1. Pazpa0oTka nporpaMMHBIX MOAYyJIei

150/150

OK.01-O0OK.09,IIK 2.1,
K 2.2, 11K 2.5

MJK.02.01 Pa3zpaGoTka nporpaMMHBIX MOYJIeil

138

OK.01 - OK.09,IIK 2.1,
[IK 2.2, 11K 2.5

Tema 1.1.
Hcnonb3oBanue
NPUHUHUIOB 00bEKTHO-
OPHEHTHPOBAHHOI0
NPOrpaMMMPpPOBAaHUSA
npu pa3padorke
NPOrpaMMHBIX
Moay.Jieit

Conep:xanue

30

MopynpHast  apXUTEKTypa  IOCTPOCHHS  OpuiiokeHuid.  [IpuHOUIEBL
[MpeumymecrBa. IlpuMepsl NpHUIOKEHWH. ApPXUTEKTypHbIE IAOJIOHBI,
MIpUMEHsAEeMbIe NpH pa3paboTke MporpaMMHbIX Moxyied (MVC, MVVM,
MVP). HCTpYMEHTBI pa3pabOTKH MPUIIOKEHUHN C MOTYIbHOM apXUTEKTYPO.
CucTremMbl KOHTPOJISI BEpCHUi.

2

Pabora ¢ OubanorekamMu (IpUMEHEHHE CTAaHAAPTHBIX OMOJIMOTEK, CO3JaHKe
OoubnroTek). bazoBeie TPUHIMITEI PAOOTHI C MAacCHBAMH, KOJUICKIIHSIMH,
ctpokamu. Pabota ¢ garoit u BpemeHem. Cuctema BBOAA-BBIBOJIA, CPEACTBA
noctyna K (aiiam ¥ nankam (aiioBOW CHUCTEMbI, YTCHHS/3AMMCH, CIKATHS
IMOTOKOB M MEXaHHW3MOB HM30JMPOBAHHOIO XpaHeHus. Pabora co cTpokamu,
pEryJsiPHBIMHU BBIPAKCHUSIMH, KOJTUPOBAHUE/ IEKOTUPOBAHUE TEKCTA.

IlaTTepHBl MPOSKTHUPOBAHUS: OTHOIICHHUS MEXIY KilaccaMu U OOBEKTaMH
(HacnemoBaHWe, peayu3alvs, acCOLHUAIUs, KOMIIO3UIUS, arperaius),
uHTEepQEHCchl, abCTPaKTHBIC KJIACChI, MOPOXKIAIONINE MATTEPHBI, MATTCPHBI
MOBEJICHUS, CTPYKTYPHBIC MATTEPHBI, MOBEICHUCCKUE MATTEPHBI, MATTEPHBI
O0OBEKTOB.

AcuHXpOHHas Mojaenb TnporpammupoBanus. [lym moTtokoB. [labmon
ACHHXPOHHOTO BbI30Ba METOM0B. CHHXpOHM3allMs BBI3BIBAIOLIETO IOTOKA.
Ilepenaua m mpueM cHenUalbHBIX JaHHBIX cocTosiHMA. [lapannensHoe
nporpammupoBanue. Co3nanue 3afadn. MeToAbl OKHAAHWSA BBITIOJTHEHHS
3agaun. JlssmOma-BeIpaskeHus B kadecTBe 3aaaud. Co3laHHE MPOAOIDKEHUS
3ajaun. Bo3Bpart 3HaueHuit n3 3agaun. OTMeHa 3a1auu.

B Tom uncie MPAKTHYCCKUX U .ﬂaﬁopaTopHle 3aHATHH

20

OK.01-O0OK.09,IIK 2.1,
I[IK 2.2, TIK 2.5
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1. Pa3zpaboTka mporpaMMHBIX MoOIyJied Juisi paboThl ¢ MaccuBamu. Pabora
yepe3 CHCTeMY KOHTPOJISI BEPCHH.

2. Pa3zpaboTka mporpaMMHBIX MOJyJiel uid paOboThI ¢ KOJDieKusiMu. PaboTa
4yepe3 CUCTEMY KOHTPOJISl BEPCHUH.

3. Pa3zpaboTka mporpaMMHBIX MOJyJieH Iuisi paOOThl ¢ ATOH M BPEMEHEM.
Pabora "epe3 crcTeMy KOHTPOJIS BEPCHIA.

4. Pa3paboTka TpPOTPaMMHBIX MOIYJEH C WCIIONB30BaHUEM MATTEPHOB
poeKTUpoBaHus. PaboTa yepe3 cucTeMy KOHTPOJISI BEPCHIA.

5. HaBuranust mo ¢aiinoBoii cucreme. Utenne u 3amuch QaiinoB. Pabota ¢
noToKaMu. PaboTa ¢ 301MpOBaHHBIM XPAHHJIUILECM.

6. Pabora ¢ 6ompmmmu o6beMamu Tekcta. KomrpoBaHue M IEKOAHPOBAHUE
ctpok. [locTpoeHue peryssipHbIX BhIpakeHUH. UTeHue W 3anmuch (aiiioB B
Pa3HBIX KOJAUPOBKAaX.

7. Opranu3zanus aCHHXPOHHOTO BbI30Ba METOJOB

N

8. CoznmaHue mporpaMMHOIO MOAYJISL, KOTOPBI OyAET BBIIOIHATH METOABI B
paMKax napajuleJIbHbIX 3a/1a4

CamocTosiTeibHAs padoTa 00y4alomuxcs
BrImonHeHne MpakTHYecKux paboT M MOATOTOBKA K 3aIIHTE.

Tema 1.2. KnroueBbie
AJITOPUTMBI U
CTPYKTYPBI TaHHBIX
JUIS BBITIOJTHEHUS
3a/a4 MPOrpaMMHbBIX
MopayJiei

Conep:xanue

40

ANTOPUTMBI W CTPYKTYphl JaHHBIX. OIIEHKA CIOXHOCTH aJTOPUTMOB.
[lonstne acumnroTmueckoil omeHku. bombpmme O-HoTaruu. BpemeHHas
CJIOKHOCTH anroputMa. lIpocTpaHCTBEHHAsI CIIOKHOCTH anropuTtMa. AHaIu3
XYJIIIETO, JIYYIIIET0 U CPETHETO CITyJacB.

OCHOBHBIE CTPYKTYpPBI JaHHBIX (MAacCHB, CBS3HBII CIIMCOK, CTEK, OUEpelb;
OTlepaluy BCTABKU, IOMCKA U YIAJEHHUS; IPEICTABICHUE JaHHBIX B MIAMSTH).
AJTOpUTMBI  COPTHUPOBKM U Toucka. OCHOBBI PEKypCHH: TPUMEPHI,
MPEenMYIIeCcTBa U HEMOCTATKH. Xell-Tadnuia u xeur-pyHkuus. Komnmsun n
paspemieHue Kou3uid. MeToasl XEHMMpPOBaHHWA M CXKATHUSA  JIaHHBIX.
O eKTUBHOCTD U IPUMEHEHUE XEII-CTPYKTYP.

Hepebs u rpadel. [Ipencrapnenue rpadoB u aepeBbeB. [louck B riyOuHy H
mupruHy. MUHUMYM 3aTpaTHBIN Iy Th (aaroput™ JledkcTpsl). JlepeBns moucka
n obxonma. KanHble anropuTMbl U JAWHAMHYECKOE IPOrPaMMHUpPOBAHHE.
OCHOBHbIE HJeN TUHAMHYECKOTO MPOrPaMMHUPOBAHUSI.

ANropuTMBl pabOThl C TEKCTOBBIMH JNaHHbIMU. Omnepanud Haj CTPOKAMH.
[onck moacTpoku (HAMBHBINA aJIropUTM IoMcKa, anroput™ Kuyra-Moppuca-

OK.01-OK.09,IIK 2.1,
K 2.2, TIK 2.5
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[Iparta, amroputm boiiepa-Mypa). I[lpobnembl Ha cTpokax (3amada o
PIOK3aKe, PENaKIMOHHOE pAaCCTOSIHUE). AJTOPUTMBI € HWCIOJb30BaHHEM
XeInpoBaHus (Xenr-QyHKIH ISt CTPOK, anropuTM Paduna-Kapma). Ctpoxu
U CTPYKTYpBI JaHHBIX (ONEpalMy C JUHAMUYCCKUMHU CTPOKAMH, TPUAIIbHbIC
nepeBbsi). Kyun u odepenu. Ouepenu ¢ mpuoputeToM U Kyud. Kyda u ee
MPUMEHEHHE.

B ToM 4mciie NpaKTHYECKUX W J1a00pPATOPHBIX 3aHSATHH 30
9. IIpuMeHeHUEe PEKYPCUBHBIX aJITOPUTMOB. 2
10. O11eHKa CJI0KHOCTH aJITOPUTMOB COPTHPOBKH. 6
11. PaboTa ¢ anropuTMamMu MOUCKa. 4
12. Co3naHue Xemn-Ta0uIl ¥ UX UCIIOJIb30BaHUE JIsl YCKOPEHUS TIOUCKA 4
JAHHBIX.
13. HaxoxxneHne KpaT4almx myTed B rpadax ¢ NCMOIb30BaHUEM allTOPUTMA 4
JeiKcTphl.
14. Pemienue 3a1a4uu 0 proK3aKe ¢ UCMOJb30BaHUEM METOJIa TUHAMUYECKOT O 4
POrPaMMHUPOBAHHUSI.
15. Peanu3zaiiusi CTPOKOBBIX aJITOPUTMOB. 2
16. Peanu3zanus NpUOPUTETHBIX OUEpeIeh I ITIAHUPOBAHUS 3a/1a4. 4
B Tom unciie camocTosiTeIbHAsA pa0oTa 00y4aroMXCs 2
Brmonnenne IMPAKTUYCCKUX pa60T 1 IIOATOTOBKA K 3allIUTC.
Tema 1.3. Conepsanie 22 OK.01-OK.09,IK 2.1,
IIpoexTupoBanue 0 > 5 K 2.2, TIK 2.5
. CHOBHBIC  MNPHUHLMIBI  TNPOEKTUPOBAHUS  MOXYyJEH  MPOrpaMMHOrO
MoRyaeH obOecnieueHusi. MeTojpl aHanu3a TPeOOBaHUH M CIIOCOOOB OIPEEIICHUS
(YHKUMOHAIBHOCTH  MOIyJs. MeTogsl aHanmuM3a M ONTHMH3ALUH
MPOEKTHPYEMBIX MOZIYJEH JUIsl MOBBILICHUA X 3()()EKTUBHOCTH M KayecTBa.
Jexomnosuimst 3anaun Ha noazanaud. Coszmanue crienu@UKaAi MOJIYJIs.
HpI/IMeHeHI/Ie auarpaMmM KOMIIOHCHTOB [JId BHU3yallU3allMl OpraHu3alnuu
KOMITOHEHTOB NPOEKTHPYEMOT'0 MOAYJISI
[Mpunnuner  obecnieueHuss ~ 0E€30MACHOCTH,  NMPOU3BOIUTEIBHOCTH U 2
MacIITa0MPyEeMOCTH IIPH MPOESKTHPOBAHUU MOAYJIEH
[IpuHIKITBEI TPOEKTHPOBaHHUS KiIaccoB. lIpoekTHpoBaHue KIaccoB ¢ y4ETOM 2

HWHKAIICYJISLHHU. Ucnonb3oBanue HaclenoBaHUS: CO3JaHUE UEPAPXUI
ksaccoB. [lomumopdusm: neperpyska MeTo10B 1 uaTepdeiicon. [IpumeHenune
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IUarpaMM KJIacCOB MpPH MPOEKTHPOBAaHWM TpeOOBaHWII K BHYTpPEHHEH
CTPYKTYpE IMPOrpaMMHOTO MOIYJISL.

B ToM 4nciie NpaKTHYECKUX W J1a00PATOPHBIX 3aHATHH

17. Ananmn3 TpeboBaHUi K MOIYJIIIO M onpeieNieHre ero (DYHKITMOHAIBHOCTH.

18. Co3nmanne crieru@UKaIy MPOTPaMMHOTO MOYIISL.

19. IlpoexTrpoBanne TpeOOBaHWN K BHYTPEHHEH CTPYKType MPOrpaMMHOTO
MOAYJSL CpeACTBAaMHU JuarpaMMm kiaccoB. [IpuMeHeHuE MAaTTEpPHOB
MMPOEKTUPOBAHUS

AN

20. IIpoextpoBaHne TpeOOBaHWH K OPTraHU3ANUH KOMIIOHEHTOB MOIYJISA
CpCACTBaAMH JHarpaMMbl KOMIIOHCHTOB

21. [IlpoekTtupoBaTh uHTEp(]EHCH MNPOrpaMMHOTO OOeCleYeHUs st
B3aMMOJICHCTBHS C IPYTHMH MOAYJISIMH M CHCTEMaMH

22. AHanu3 ¥ ONTHUMHU3AIUS MPOCKTUPYEMOTO MOJYJISl UTS TTOBBIIICHUS €ro
3(()EKTUBHOCTH 1 Ka4eCTBa

Tema 1.4. Coznanue
NMPOrpaMMHBIX
MoyJieii 1
B3aNMOJAEHCTBHUSA C
10JIb30BaTe/IeM

Conep:kanue

24

Buner monme3oBaTensckoro nHTEpderica (KOMaHAHAS CTPOKA, rpadUyecKuii,
pedeBoii). OCHOBHBIE OTanbl W MPHHIUIBI Pa3pabOTKH TpadUuecKOro
MOJIb30BATENILCKOTO HHTepdeiica. TeXHONIOru U HHCTPYMEHTHI pa3padoTKU
rpaguuecKoro Mojb30BaTeNIbCKOro nHTepdeiica. KommnoneHTs! rpaguyeckoro
MOJIb30BATENILCKOTO  WHTepdeiica.  THUIBI  2JeMEHTOB  YIpaBJICHUS.
KommonoBka asieMenToB yrpasjienus. CoObiTust. O0paboTurKu COOBITHH.

Pabora ¢ oxHamu. OCHOBHBIE METOABI paboOThl ¢ okHamu. Co3JaHHe OKHA:
¢dbynkun n kinaccel. OTKPBITHE U 3aKPBITHE OKOH. B3anMoielicTBre ¢ OKHaMu
(mampumep, nepenaya aaHHbIX). [IpuMmepsr Bamupanum (poBepka Gopmara
BBoga). CooOmieHnss 00 omuOKax W yBENOMIICHHS IIOJb30BATEIs.
Hcnionmp30Banme peryIspHBIX BRIPAKEHUH [T BaJTHIAITHH.

MHOTOMOTOYHOCTh U aCHHXPOHHAs paboTa okoH. MHoronorounocts B GUI-
npwiokeHusx. IIpoOieMbl CHHXPOHHM3ALMK TOTOKOB. lcnosib3oBaHue
ACUHXPOHHBIX BBI30BOB JJIS JOJTO BHIIOJHUMBIX ONEPALIUA.

3nauenue ctuinsg B UX/UI nqu3aitne. OcHoBBI Teopuu 1Beta. PaboTta ¢ iseTom
u mpudTamu. CTUIH3AIMSL.

Pabora ¢ Texcrom, m3oOpaxkenusmu. [locTpoeHue rpadukoB u Iuarpamm.
bubnnoreku juis nocTpoeHus rpadukoB U auarpamMM. Pabora ¢ mynapTHMeMA

B ToM 4nciIe MpaKTHYECKUX W J1a00pPATOPHBIX 3aHATHH

18

OK.01 — OK.09, TIK 2.1,
TK 2.2, TIK 2.5
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23. TIIpoeKkTHpOBaHHUE TTIABHOT'O OKHA MPHJIOKECHHUS C HECKOJIBKHMU TTaHEIIMU 2
Y DJIEMEHTAMH YIIPABJICHHUS.
24. Pa3paboTka MOIyJIeii MHOTOOKOHHOTO IPUJIOKEHHUS 2
25. Pa3paboTka cTuiei A MPUI0KEHUS U yIyUIlICHUs] B3aUMOACHUCTBHS C 2
M0JIb30BATENIEM
26. PazpaboTka Moayse il IpeCTaBICHHUS] TEKCTOBOM MH(GOpMaIuu 2
27. Pa3paboTka Momyiel st paboThI ¢ H300paKeHISIMHU 2
28. PazpaboTka Moaye AJis peACcTaBieHs HH()OPMAIIUU B BUIS 2
rpadMKOB U TUarpaMm
29. Pa3zpaboTka Mojyel ajisi paboThl ayJIMO U BUACO 2
30. Peanmm3zarus 3arpy3Kky JaHHBIX U3 HHTEPHETa B (POHOBOM peknMe 0e3 2
OJIOKHPOBKH OCHOBHOTO MOTOKA MPUIIOKESHHSL.
31. Pa3paboTrka (hOpMBI pErUCTPALIMU C FJIEMEHTAMH BBOJIA M ITPOBEPKOMA 2
KOPPEKTHOCTH BBEJICHHBIX JIAHHBIX.
Tema 1.5. Coznanue 10 OK.01 - OK.09, IIK 2.1,
. Coneprxanue
MoayJiei A " . TIK 2.2, TIK 2.5
M BzaumoneiictBue mpuiokeHus ¢ 6a3oil JaHHBIX. TeXHONOTWM IOCTyIa K 2
B3aUMO/eiiCTBHSI C 5 5 5
623aMM TAHHBIX JaHHbIM. BesonacHocTs mpu pabote ¢ 6asaM JaHHBIX.
[onstne n mpemmymecrsa ORM. Konnenmmeld 00BEKTHO-PENSIIUOHHOTO 2
oToOpakeHus: U ucnoyibzoBanue ORM-oubnuorek. [lpumenenune ORM s
paboThI ¢ 0a3aMHU JaHHBIX.
Peanuzanus CRUD-onepaunii B mpuiioxeHnd. BrimonHeHue 3anpocoB k 0aze 2
JIAHHBIX.
N 4
B ToM unciie npakTHYeCKUX M J1a00pATOPHBIX 3aHATHIA
32 Pa3paboTka nmporpaMMHBIX MOJyJIeH uis paboThl ¢ 0a3aMu TaHHBIX 2
33 PaspaboTka mporpaMMHBIX MOJYJICH st paboThl ¢ 3ampocamMu K Oase 2
JTAHHBIX
Tema 1.6 16 OK.01-OK.09,IIK 2.1,
Conep:xxanue
MpuHIunLI - TIK 2.2, TIK 2.5
B5e30NACHOCTH OcHOBHBIE  TIOHATHSA: O€30MACHOCTH  IMPOTPAMMHOIO  OOECIICUCHHSI, 2
i MPOU3BOJUTEIBHOCTD MOYJIEH, MAacIITaAOUPyeMOCTh apXUTEKTYPhl. MeToabI
NPOU3BOAUTE]bHOCTH
" obecrieuenus 6e3onacHocTH. PaKTOPBI, BIUSIOMINE HA TPOU3BOAUTEIBHOCTS.
TeXHUKH MOBBIIIEHHS TPOU3BOAUTEIILHOCTH MPOrPAMMHOT0 00ecIieUeHHsI
MaclTadupyemMocTu
DOIDAMMHBIX MacurabrpyeMocTh: TOPU3OHTANIbHASI U BEPTUKAIbHAS MaclITa0UPyeMOCTh; 2
Ml()myl;leﬁ OPUHUMIB  [POEKTHPOBAHMS JISi MAacIITaOUPYeMOCTH; HCIOJIb30BaHUE

00JauHBIX TEXHOJOTMH uIsi MacmTaOupoBaHus. MeTpuku 06e30macHOCTH
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(Hampumep, KOIWYECTBO yA3BUMOCTeH). VHCTpyMEHTHI 11 MOHHUTOpPHUHTa
IPOU3BOANTENBHOCTH. [101X0/1bI K HATPY30YHOMY TECTHPOBAHUIO.

IlonsTne ontummzanuu kozxa. OCHOBHBIE LIENHM ONTHMU3ALMU: IOBBIICHUE 2
CKOPOCTH BBITIOJTHEHUS, CHW)KEHHE TOTpEeONIeHUs] TaMsTH, YIydlleHUe
YATAEMOCTH M TMOJACPKKUA Koja. MeTonpl YIydlIeHHS alrOpUTMOB.
[IpodunmpoBanue u oTIamKa MPOU3BOAUTEILHOCTH. CIIeM(PUIHBIE METOIBI
ONTUMM3ALIUH VIS PA3HBIX S3bIKOB IIPOIPAMMUPOBAHHUSL.
B ToM unciie npakTHYeCKUX M J1a00pATOPHBIX 3aHATHIA 10
34, OnTumuzanusi MPOSKTUPYEMBIX MOAYJEH [Ji1 MOBBILICHHUS HX 2
3¢ (HEKTUBHOCTH 1 Ka4eCTBa
35. Pemienue 3a1a4 Ha ONTUMU3AIIMIO AJITOPUTMOB 2
36. AHanM3 ¥ MOHUTOPHHT MTPON3BOAUTEIHHOCTH NpriioxkeHnid. O0ecrieueHme 2
MPOM3BOJUTEIBHOCTH M MAaCHITAOMPYEMOCTH IIpH pa3paboTKe MOmyJiei
MIPOTPaAaMMHOT0 00ECIICUCHHUSI
37. Ynyuuienue npou3BOIUTEILHOCTH MOJYJIEH MOCPEACTBOM BBISBICHUS U 2
YCTpaHEHHUsI Y3KUX MECT
38. Obecnedenne 0e30MacHOCTH MPH pa3pabOTKe MOAYIEH MPOrpaMMHOTO 2
o0ecrieyeHusl
KoHncyabTanmu IoaroroBka k 3x3ameny no MJIK 02.01 2
Ix3amed no M/IK 02.01 6 OK.01-OK.09,IIK 2.1,
K 2.2, 11K 2.5
Paznen 2. OcyuiecTBieHre HHTErPALMU MPOrPAMMHBIX MOJYJIel 144/144 OK.01 — OK.09, IIK 2.1,
MK 2.3,TIK 2.5
MJIK.02.02 OcymecTBaeHHe HHTErPAlliM MPOTPAMMHBIX MOAYJICH 132 OK.01 - OK.09,IIK 2.1,
K 23,1IK 2.5
Tema 2.1. Conep:xanue 68 OK.01 - OK.09,IIK 2.1,
OcnoBbl naTerpanuu | Paspaborka REST API. Kimenrt-cepBeproe B3aumojeiictBue. OcoOSHHOCTH 2 K 2.3, TIK 2.5
NpOrpaMMHBIX nepeaun uaGopmarmu o HTTP nporokony. Ctpykrypa HT TP 3anpoca.
mojyJiei HTTP wmeromel: GET, POST, DELETE, PUT, PATCH. HTTP
3aroJioBku. Teso 3ampoca.
Mapmipytuzanust  3ampocoB. [ 'pynmmpoBka MapmpyToB. CraTudeckue 2
pecypeBlL.
O6pabotka 3anpocoB monb3oBatensi. Path, Query mapamerpsr. OOpaboTKa 2

coaep;kumoro body: raw, objects, forms, multipart. Baiuianus 1aHHBIX.
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dopmMupoBaHue U OTHpaBKa 0TBETOB: object, file. [lapameTpsl oTBETOB: cTaTyc 2
KON, THII COACP)KUMOTO, 3aroyioBku, cookies. IlepenampaBieHus.

Cepuranm3anys/ necepruain3aris 00bEKTOB.

Co3nanvie u ynpasieHue (OHOBBIMU 3a]a49aMHu. 2
Aytentudukanusa u aBropuzanusa. oAuth, JWT, forms. Ceccun. Ponesoe 2
pasrpaHHYEHHE JOCTYIIA K PECypcaM.

Pazpabotka WebSocket API. BzaumopneiicTBue kineHTa W cepBepa IO 2
WebSocket nporokony. Hactpoiiku coemunenus. OTKPBITHE W 3aKPHITHE

coenmHenus. [lepemada cooOmieHus cepsepy.

Pa3pabotka MukpocepBrcoB. MUKpOCEpBHCHAsE 1 MOHOJIMTHASI apXUTEKTYpA. 2
Cunxponnoe (REST, gRPC) u acunxpoHHOEe (OpOoKepbl COOOLICHUIA) 2
B3aMOJICHCTBHE MEXKy MHKPOCEPBHCAMH.

B ToM unciie mpakTHYeCKUX M J1a00PATOPHBIX 3aHATHIA 46
39. Co3nanne KIMEHTCKOTO MPHIIOKESHHS IS paboTHI ¢ myOnuaHbIM APl 2
40. Coszmanme REST APl mnpunoxenus c peanuzanmeil: no0aBieHus, 2
yIaJeHus], U3BMEHEHUsI U CO3JaHusl NaHHbIX (0T 3 - 4 cymHocTei)

41.  Pacmmpenue ¢ynkumonana REST APl npunoxenus: pabora ¢ 4
yJIQJICHHBIM HCTOYHHKOM JaHHBIX

42. Pacumpenue ¢ynkmuonana REST APl npunoxenus: pabora co 2
CTaTMYECKUMH H300pakeHusMH (pecypcaMu) - 3arpyska, Iepenava,

yaJICHHE.

43. Pactimpenne ynknuonana REST API npunoxenus: o6paboTtka path u 4
query mapameTpoB

44. Pacimpenue @ynkiuonana REST API npunoxenus: o00padoTka ommooxk, 2
repeiaya cooOmeHui 00 ommnOKe MOIH30BATEIIO

45, Pacmmpenue ¢yuknuonana REST APl npusoxeHws: Banuganus 2
TOJTYYCHHBIX JJAHHBIX

46. Pacumpenne ¢ynkumonana REST APl mpunoxenus: pobaBieHue 4
(hOHOBBIX 337124

47. Pacummpenue ¢yukiuonasia REST APl npunoxkenus: noOaBieHHE 4
ayTEeHTH(UKAIIMY U aBTOPU3AIINH, CO3/TAHHUE POJICBON CHCTEMBI

48. CoznaHue KIMEHTCKOTO MPUIIOKEHHS U1 pabOThI ¢ Iy OJIMYHBIM 4

WebSocket.
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49, Co3pmaHue CEpBEpHOrO TMPWIOKEHUS Juis paboThl Mo websocket 4
IIPOTOKOJTY.
50. Co3agaHre MEKPOCEPBUCHOIO IPHIOKEHHS ¢ B3auMozeicTBueM mo REST 4
51. CoznaHue MUKpPOCEPBUCHOTO MPUIOKEHUsI ¢ B3auMoeiictBueM o gRPC 4
52. Co3pmaHne MHKpPOCEPBUCHOTO MPUIOKEHUs] C B3aUMOJCHCTBHEM uepes3 4
Opokepa mpriIokeHui (consumer, producer)
B ToM unciie camocTosiTe/IbHAA padoTa 00y4YaOUIUXCA 4
BrimonHeHnE ITPAKTUYCCKUX pa60T 1 IMOATOTOBKA K 3aIIUTEC.
Tema 2.2. Conepcanne 10 OK.01 — OK.09, IIK 2.1,
Yupasienue u H = = K 2.3, TIK 2.5
acTpoiika KoH(UTypanmuu U cOOpPKY NpHiIoKeHus. JIorupoBaHHe COOBITHIA. 2
MOHHTOPHHT . Kondurypanus norupoBanus. YpoBHu JiorupoBanusi. JlorupoBanue B Qaiiibt
HHTEerpUPOBAHHOM
CHCTEMBI pa3augHoro opmar.
MOHHUTOPYHT TPHWIOXKEHWS: Harpy3ka, OIIHOKH, cOOp CTaTUCTHKH. 2
Brenpenne  cOopmmka wMeTpuk. HCTpyMEHTBI  KOHTEHHepH3allvy.
Konreitnepuzanuss  npunoxkeHus. CpeacTBa JOCTaBKM M CPEACTBa
pa3BepTHIBAHUS PELLICHHUSL.
B ToM yHc/Ie MPaKTHYECKUX U J1a00PATOPHBIX 3aHATHII
53. HactpouTs KOHQHUTYpaLIUIO rest api MpUIoKeHus (IOPT, XOCT, JaHHbBIE IS 2
MOJKIIOUEHHS K HICTOUYHHUKY JIaHHBIX, IPUBATHBIC KIIIOUH).
54. BHeApUTH JIOTHPOBaHKE B rest api IPUIIOKEHHE. 2
55.YnakoBka rest api NpwIOKeHHS B KOHTEHHEpP M JOCTaBKa Ha JIpyroe 2
YCTPOHCTBO
Tema 2.3. Conepcanne 14 OK.01 — OK.09, [IK 2.1,
Be3onacHocTs mpu v 6 “HTTPS. WSS IIK 2.3, TIK 2.5
POTOKOJIBI C UCTIONB30BAHUEM OE€30MIaCHOTO COEAMHEHHMS: , 5
HHTErpanuu (WebSocket Secure).
[IpenotBparmenue yrpos 6ezonacuoctr: SQL mabekmun, CSRF, XSS. 2
XemupoBaHHE CCHCUTHBHBIX JTAHHBIX, IPUMEHEHUE aJITOPUTMOB
XELIMPOBAHUS APOJIEH C CONBIO.
Ananm3 ys3BuUMocTel. Perynspusie ayauTsl 6e3onacHocTH. [IpuMmenenne 2
JYYIIUX OPAKTHK 3alIUThl HHOPMAaLIUH.
B ToM yHc/Ie MPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIA
56. Jlo6aBnenue SSL cepTudukata B NPHUIOKEHUE 4
4

57. Hactpotika koHpuUrypanuu 6€301macHOCTH MPUIOKCHUS
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Tema 2.4. Contepkanne

14

OnTumu3zanusa u

MacmrabupoBaHre HHTETPUPOBAHHEBIX perieHi. [ opu3oHTaIBHOE U
MaclITadupyeMocThb

BCPTUKAJIBHOC MaCHITa6I/Ip0BaHI/Ie.

HHTErPUPOBAHHBIX

pemenii OnTUMH3aHAH TPOU3BOANTEILHOCTH. KammpoBanue maHHBIX.

OnTuMu3anys 3aIpocoB K 0a3aM TaHHBIX.

[IpodunmpoBanue Koga. YMEHbIIEHHE BPEMEHHN OTKITHKA.

B Tom uncie NMPAKTUYCCKUX U HaﬁOpaTOpHBIX 3aHATHH

58. Peanu3zaiusi KSMIMPOBaHMS JAHHBIX B rest api MPUIOKEHUE

59. OnTuMu3aIys NpOU3BOAUTENBHOCTH rest api uepe3 npoduiupoBaHue

E AR )

OK.01 - OK.09,IIK 2.1,
K 2.3,IIK 2.5

KypcoBoii npoekr Conepsanue

w
o

1.BI60Op TeMbI, COCTABJICHHE padoyero IiaHa KypCOBOTO MPOCSKTA.

N

2.0dopmiieHrE U YTBEP)KICHUE 3a/1aHUs HA KYPCOBOM MPOEKT.
O3zHaKoOMJICHHE C BRIOpDAaHHOH TEMOIA.

N

3.Pa3paboTka TEXHMYECKOTr0 3aIaHMsI Ha KYPCOBOM MPOEKT.

4.IToctpoerne UML-auarpamMm st KypcoBOTO MPOEKTA.

5.I0poekTrpoBanrie HHPOPMAIIMOHHON CTPYKTYPBI.

6.IIpoexTHpoBaHKE NOIB30BATEILCKOI0 HHTEpdEiica.

7.Pa3paboTka mporpaMMHBIX MOJTYJIEH.

8.0Ty1aKa IporpaMMHBIX MOJTYJIEH.

9.UnTerpaiysi nporpaMMHBIX MOJYJIEH.

10.Pa3paboTka nporpaMMHO# JOKYMEHTAIIHH.

11. TecTupoBaHuE€ NPOrPaMMHOIO MPOJIYKTA.

12.YcTpaHeHue HETOCTaTKOB.

13.0dopmiieHre NOICHUTEIBLHOM 3aITUCKH.

14.3ammTa KypcoBOro MpoeKTa.

OK.01 — OK.09,
IIK 2.1 -TIK 2.5

KoncyabTauuu Moarororka k 3x3ameny no MJIK 02.02

Ix3amen mo M/IK 02.02

OIN[BEINININININININININININ

OK.01 — OK.09,
K 2.1 -IIK 2.3, TIIK 2.5

Paznen 3. [loaaep:kka U TeCTUPOBAHUE MPOTPAMMHBIX MOYJI€el

80/80

OK.01 - OK.09,IIK 2.4,
11K 2.5

MJIK.02.03 ITognep:KkKka ¥ TeCTHPOBaHNe MPOrPaMMHBIX MOAYJIei

72

OK.01 - OK.09, IIK 2.4,
K 2.5

Tema 3.1. | Coaepxanue

10
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KauecTBO
NMPOrpaMMHOI0
o0ecreuyeHus

OmpeneneHrue KadecTBa IPOrpPaMMHOrO0 MOAyJs. MeTpuku KayecTBa
MPOTPaMMHBIX MOIyJIeH (CTaTWYecKhue METPUKU: KOJHMYECTBO CTPOK KOa,
LUKIIOMAaTHYeCKast CIOKHOCTh, KO3(PUIMEHT CBA3HOCTH W CIEIUICHHOM:
JUHAMUYECKUE METPUKHU: TOKPBITHE KOJa TECTAMH, YaCTOTa OTKA30B, BpEeMs
OTKJIMKA). [IpUHIIKIIBI TPOSKTUPOBAHMS KAUECTBEHHBIX MOJTYJICH.

CranmapTel W MOIENH KadyecTBa NPOTPAMMHBIX Moxyiei. llpumenenwe
Mozene kadectBa. MIHCTpyMEHTBHI AJi1 OLEHKM KadecTBa. I[IpakTuueckue
ACIMEKTHI NOBBIIICHUS KAaYECTBa.

B Tom uncie NMPAKTUYCCKUX U naﬁopaTopnblx 3aHATHH

60. AHanm3 u OIeHKa KadecTBa MPOTPAMMHOTO MOJYJS C HUCIOJIh30BaHHEM
METPUK KaueCTBA IPOrPpaMMHBIX MOJYJIEH

61. Mcnonp30BaHKe CTATHUECKOTO aHAIHM3a KOJIA JUIS BBISIBICHHS 1e(DEKTOB

62. Pa3zpaboTka 1 npUMEHEHHE MTPOIIECCOB 00ECIICUCHUS KaueCTBa B
YKM3HCHHOM IIHKJIE pa3pabOTKH MPOrPaMMHBIX MOJYJICH

B ToM unciie caMocTosATEILHAS paﬁoTa oﬁyqamnmxcn

OK.01 - OK.09,IIK 2.4,
K 2.5

Tema 3.2.
Otaaagka
NMPOrpaMMHOro
MOAYJIs1

Conep:xanue

[onstue ornanku. [lonsarus ommobku, nedekra, cOost, oTkaza. TUMBI OMIOOK.
Wnctpymentsl ans otnaaku. [lpomecc momiaroBoit oTiajxu (ycTaHOBKa
TOYCK OCTAHOBA, ITar 3a IIIaroM BBIMIOJIHEHHE KOMa, MPOCMOTP COCTOSIHHS
MIEPEeMEHHBIX, BBIITOJIHEHUE OTACNBHBIX dacTel koma). CTpaTerud mowcka
omuO0K (METOJ] TMOJIOBUHHOTO JEJICHUS, METOJ HCKIIOUCHHS, MPOBEpKa
IPaHUYHBIX YCJIOBUH, IIOMCK IATTEPHOB IMOBTOPSIOIIUXCS  OMIHOOK).
JIoKyMeHTHpOBaHHE MpoIecca OTIAKH.

B ToM unciie npakTHYeCKUX M J1a00pATOPHBIX 3aHATHIA

TN

63. PazpaboTka cTpareruu OTJIaJKH U UCIIPABICHUE OIMOOK B MPOTPAaMMHOM
o0ecreyeHun

N

64. Koa-peBbio 1 mapHOE NPOrpaMMHUPOBaHHUE

B ToM unciie caMocTosATEIbHAS paﬁoTa Oﬁy‘lalOlllHXCﬂ

OK.01 - OK.09, IIK 2.4,
IIK 2.5

Tema 3.3.
Oo0padoTka
MCKJIIOYEeHUH

Conep:xanue

[lonstne wuckmoyenus. Tunmbl wuckmoueHHH. MexaHu3M  00pabOTKU
uckimroueHnid. Jloruka paboTel ¢ UCKIIOYEHUSIMA. MeEToAbl OTIaAKu KoJa ¢
WCIIOJIb30BAaHMEM HCKITIOYEHHUH U JIOTHPOBAHUSI.

B ToM 4nciIe MpaKTHYECKUX W J1a00pPATOPHBIX 3aHATHH

65. OcHOBHBIE KOHCTPYKIHUH 11 00paOOTKH HCKIIOUUTEIbHBIX CUTYaIHH

OK.01 - OK.09,IIK 2.4,
K 2.5
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66. [IpakTHUeckoe UCTIOJIb30BAHUE HCKIIIOUEHH B pealIbHOH 3a/1aue 2

67. O6paboTka ommbok u uckiarodenue 8 RESTful API 2

B ToM uncie camocTosiTeJbHAA padoTa 00y4alONIUXCS )
Tema 3.4. Copep:xanue 34 OK.01 — OK.09, 1K 2.4,
TecTtupoBanue [lonsTre mpomecca TeCTUPOBAHUS TMPOTPAMMHOTO OOecredeHusl. DTarrbl 2 K 2.5
NPOrpPaMMHBIX Ipolecca TECTUPOBAHUS HPOTrPAMMHOIO OOECIEUYCHHUS. TEXHHKH PYYHOTO
MoayJien TECTHPOBAaHMSI M aBTOMAaTH3MPOBAHHOTO TECTUPOBaHHUS. Moxenb paboThl ¢

nedexramu. [lpuHIHTET pabOTEl B cHcTeMe KOHTPONsS nedeKToB. Bumsr

TecTupoBaHUs  ((QYHKIIMOHATBHOE TECTUPOBaHWE, HE(OYHKIMOHAIHHOE

TECTUPOBaHHE, CTAaTUYECKOE M JUHAMHUYECKOE TEeCTUpOBaHUE). THIIbl

TeCTUPOBaHUs (MOIYJIbHOE TECTUPOBAHHE, MHTETPALMOHHOE TECTHPOBAHUE,

CHUCTEMHOE TECTHPOBaHHE, M[PHEMOYHOE TECTHPOBAHHE, HArpy304HOE

TECTUPOBAHHE, CTPECC-TECTUPOBAHNE)

TectupoBanue o 6eoMy AIMKY. MeToa MOKPBITHS orepaTopoB. MeTtos 2

MOKPBITHS ycioBuil. TecTupoBanue no Oemomy sSmuky. Merton

KOMOWHATOPHOTO IOKPBITHS YCIOBHH.

TecTupoBanue o 4epHOMY SIIIUKY. MeTOo/T KI1acCOB 3KBUBAJIEHTHOCTH. 2

TectupoBanue 110 YepHOMY SUKY. MeTo rpaHUYHbIX 3HAUECHHM.

MognynbHble TecThl. TecTHpoBaHHe HMHTErpauuu. MeToasl U MHCTPYMEHTHI 2

JUIsl TECTUPOBAHUS] HHTETPUPOBAHHBIX PEIICHHUH.

B ToM yHc/Ie MPaKTHYECKUX U J1a00PATOPHBIX 3aHATHIA 26

68. AHanu3 TpeOOBaHUI K MPOrPaMMHOMY OOCCIICYCHHMIO M COCTaBJICHHE 2

IUIaHOB TecTUpoBaHus. lcmonp3oBaHue cucteM KOHTpOJNs JAedeKTos

MPOrPaMMHOI0 00ecIeUeHHs

69. TectupoBanue MeTojaMu O€JI0TO SIIHKa. MeTol TOKPBITHS OIIEPaTOPOB. 2

MeTo1 TOKpBITHS YCIOBUNH. MeTo1 KOMOMHATOPHOTO OKPBITHS YCIOBHH.

70. TecTupoBaHue 10 YEPHOMY SIMMKY. MeTo1 KIacCOB SKBUBAJICHTHOCTH. 2

71. TecTupoBaHue 10 YSPHOMY SIIMKY. MeTo/ TPaHUYHBIX 3HAYCHHH. 2

72. TecTupoBaHUE 1O YEPHOMY SIIMKY. AHAIN3 IPUYUHHO-CIIECTBEHHBIX 2

CBsI3€EH.

73. PazpaboTka MOAYJIBHBIX TECTOB. 2

74. PazpaboTka MOAYJIBHBIX TECTOB C IPOBEPKOM PE3yJIbTATOB TECTUPOBAHUS 2

C YYETOM MOTPEITHOCTH.

75. Pa3zpaboTka MOIYJIBHBIX TECTOB JJIS1 OTAEIHHO KOMITHIUPYEMBIX 2

MOJYJIEH.
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76. PazpaboTka MOAYJIBHBIX TECTOB ISl NPOBEPKHU KOJUICKIIHH. 2
77. TectupoBanue nHTerpanyu. Hammcanue 1 BBIIOTHEHHE TECTOB IS 2
MPOBEPKH B3aMMOJICHCTBHS MEXKY MOJIYIISIMU
78. TectupoBanne RESTful API 2
79. TecTupoBaHue MPOU3BOIUTEILHOCTH 2
80. Pa3paboTka yepe3 TeCTHPOBAHMUE. 2
Tema 3.5. [lonpep:kka Conepsanue 14 OK.01 — OK.09,IIK 2.4,
3?);;?;21““” PaboTbl, BEIMONHSIEMBIE TPH TMOMIEPKKE MPOrPaMMHOTO OOecTeueHusI. 2 K 2.5
Ucnpasnenne npedextoB. PeBplompoBanme koga. Pedakropunr koxa.
OnTtuMu3anys Koja.
CranmapTsel pa3paboTku W O(QOpPMIIEHHS JOKYMEHTAIlMH Ha MPOrpaMMHOE 2
obecneyenue. [IpuHINIIBI TOKYMEHTHPOBAHUS IIPOIPAMMHOTO 00ECTICeYEHHS.
WHCTpyMEeHTHI  1Ist  CO3[aHMsl  TEXHUYECKOW  JOKyMEHTalud |
KOMMEHTHPOBAHHS KOJIa
Bunsl TECTOBOI JIOKyMEHTaLUU. TecrtoBas JIOKyMEHTalus 2
MOJITOTOBUTEIIHLHOTO 3Tana. TecToBas JOKYMEHTAIMS Ha dTalle 3aBepIICHUS
paboT O TecTUpOBaHMIO. TecTOBBIE cllydyam W clieHapuu. Hammcanwe
TecToBHIX cirydaeB. CTpykrypa TectoBoro cueHapus. Otder o nedekrax
B ToM yHc/Ie MPaKTHYECKUX U JIa00PATOPHBIX 3aHATHIA 8
81. PazpaboTka JOKyMEHTalMM Ha WporpamMmHoe oOeclieueHrne B 2
COOTBETCTBHU CO CTaHAapTaMu. Benenue kypHaiaa W3MEHEHUH M (QUKcaIys
0OHOBJICHUS MPOTPAMMHBIX MOJTYJICH.
82. PeBplonpoBanue, pe)akTOPUHT M ONTHMH3AIMS KOJIA. 2
83. Pa3pabotka [IporpaMMbl 1 METOAVKH MCIIBITAHUH. 2
84. Co3nanne cienudukanuii API. 2
KoncyasTanmn IHoaroroBka k 3k3ameny no MJIK 02.03 2
JIx3amen nmo MK 02.03 6 OK.01 —OK.09,IIK 2.4,
K 2.5
Pa3znen 4. MatemaTu4ueckoe MoJeJIMpOBaHUE 64/64 OK.01 —OK.09,IIK 2.2,
K 2.3,11K2.4,IIK 2.5
M/IK.02.04 MaTemaTu4eckoe MOAeTUPOBAHME 64 OK.01 —OK.09,IIK 2.2,
MK 2.3,T1IK2.4, 11K 2.5
| Conep:xanue 4
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Tema 4.1. [onstue monenmu. Knaccudukanus moneneid. [loHsATHE MaTeMaTHUYECKOM 2 OK.01 —OK.09,IIK 2.2,
MareMaTu4eckoe Mozenu. Tumel MaTeMaTHYecKuX Mozenei. [IpWHIUIIBI  IMOCTpPOSHUS IIK 2.3, 11K 2.4, TIK 2.5
MOJeJUPOBAHUE KAK | MaTeMaTHyeckux  mozaened.  OCHOBHBIE — JTambl  MaTeMaTHYECKOTO
MeTO10JI0T Ul MOJICJINPOBAHHSI.
peleHust B ToM yHc/Ie MPAKTHYECKUX U JIA00PATOPHBIX 3aHATHII 2
npakTH4ecKux 3a1a4 | 85. [TocTpoenue NpocTeHIINX MaTeMaTHIECKUX MOJIENIeH 2
Tema 4.2. Conep:xxaHue 14 OK.01 —OK.09,IIK 2.2,
JInneiinoe Kanonnueckast 3amaya JuHEHHOro mnporpamMmupoBanus. OCHOBHBIC 2 IIK 2.3, 11K 2.4, IIK 2.5
nporpaMMmMpoBanue | ompeneneHus. ['paduyeckuii  meron  pemieHWs — 3amad  JTUHEHHOTO

nporpamMmupoBanus. CHMIUIEKCHBIA METOJ pPELICHHs 3aJad JUHEHHOTro

IPOTPaMMHUPOBAHHS.

TpancnoptHass 3amaga. 3agada o  HasHaueHuWsX. llemouncnenHoe 2

MPOTpaMMHUPOBaHHE.

B ToM unciie mpakTHYeCKHX U J1a00PATOPHBIX 3aHATHIH 10

86. Pemenne 3amay JIMHEHHOTO TPOTPAMMHPOBAHHUA TpPAPUIESCKUM H 4

CHUMILJICKCHBIM METOJIOM

87. Perienue TpaHCIOPTHOM 3a/1a4u 2

88. Pemnrenue 3amaun 0 Ha3HAYCHUSIX 2

89. [IpuMeHeHne HHCTPYMEHTAIBHBIX CPEJICTB IS PELICHUs 3a1a4 2

JMHEHHOTO MPOrpaMMHUPOBAHHS
Tema 4.3. Conep:xanue 6 OK.01 — OK.09, TIK 2.2,
Henuneiinoe OCHOBHBIE TIOHATHSL W OINPENEICHHS HEIMHEHHOrO MPOrpaMMHUpPOBaHMUSL. 2 I[IK 2.3, 1IK 2.4, I1IK 2.5
NpOorpaMMHpPOBaHue | MeTojibl pellieHus 3a/1a4 HEeTMHEHHOTO MPOrpaMMHPOBAHHS.

B ToM yHc/Ie MPaKTHYECKUX U JIa00PATOPHBIX 3aHATHIA 4

90. Penrenue 3aau HEMMHEHHOTO MTPOTPAMMHUPOBAHUS 4
Tema 4.4. Conep:xxanue 10 OK.01 —OK.09, 11K 2.2,
JAuHamMu4yeckoe OCHOBHBIE MOHATHSA M ONPEACTICHHUS JUHAMHYECKOTO MPOrpaMMHUpPOBAHMUSL. 2 K 2.3, TIK 2.4, I1IK 2.5
nporpaMMupoBanue | 3anauu, perniaeMble METOIaMH JMHAMHUYECKOTO IPOrPaMMHUPOBAHHMSL:

B ToM yHc/Ie MPaKTHYECKUX U JIa00PATOPHBIX 3aHATHIA 8

91. Pemenne 3amad ONTUMAIBLHOTO pPAacIpeleNieHusT PeCypcoB, O 3aMeHe 4

o0opymoBaHUs

92. Pemenue 3agay onpeAeieHus] ONTUMAIBHOTO Y TH, ONTHMAIBHOTO 4

pe3epBUPOBAHHS
Tema 4.5. Conep:xanue 8
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CeTeBbIe METOIBI OcHOBHBIE TOHATHSI W ompexaeneHus: Teopun rpadoB. Haxoxaenue 2 OK.01 - OK.09,IIK 2.2,
IUIAHUPOBAHMS U KpaT4Jaiiiero myTr. JlepeBo peneHmii. IIK 2.3, 11K 2.4, TIK 2.5
ynpaBjeHuUsI Ceressie rpadukn. Pacuer BpeMeHHBIX TapaMeTpoB. 2
B Tom unciie npakTHYEeCKUX M J1a00PATOPHBIX 3aHATHIA 4
93. Pemienne 3aja4 Ha IPUMEHEHHE METOJIOB CETEBOTO IUTAHUPOBAHUS 4
Tema 4.6. Coaep:xanue 6 OK.01 - OK.09, TIK 2.2,
Cucrembl MaccoBoro | MapkoBCKHiA CiydaiiHblii mporiecc. CHCTEMBI MacCOBOTO OOCITYKHBaHHS: 2 K 2.3,11IK 2.4, IIK 2.5
00CTyKUBaAHUS OCHOBHBIE NOHSTHS, Knaccudukanus. Cxema rudeIr U pa3MHOKEHUS
B ToM yHc/Ie MPAaKTHYECKUX U JIA00PATOPHBIX 3aHATHIA 4
94. PacyeT XapakTEPUCTHK MPOCTEHIIMX CHCTEM MacCOBOT'O 00CITY KHBaHUS 4
Tema 4.7. Conepsanie 6 OK.01 - OK.09, IIK 2.2,
Teopus urp I o) 5 MK 2.3, 11K 2.4, IIK 2.5
peaMer u 3aia4un Teopuu urp. OCHOBHBIE IOHATHS TEOPUH HUTP.
Marpuunsle urpsl. bumaTpuuansie urpsl. Urpel B pa3BepHyTOH hopme
B ToM unciie npakTHYeCKUX M J1a00pATOPHBIX 3aHATHI
95. Pemienne UTPOBBIX 3a/1a4 C HYJIEBOW CYMMOH. 2
96. Pemenne 3ay1a4 B pa3BepHyTOH (hopMe 2
Tema 4.8. Conepsane 8 OK.01 - OK.09, IIK 2.2,
HNMuTanmoHHoe IIK 2.3, 11K 2.4, IIK 2.5
MOJIeTHpOBaHHE OCHOBHBIE TTOHSTHS MMHTAIHOHHOTO MOJIENHPOBAHHS. [Tpumepsr 2
MMUTAIMOHHBIX Mozeneil. MeTo il MMUTAlMOHHOTO MOAEITUPOBAHUS.
HHCcTpyMeHTaNbHBIE CPEICTBA MMUTAIMOHHOTO MOJICITHPOBAHHUS
B ToM unciie npakTHYeCKUX M J1a00pATOPHBIX 3aHATHIA 6
97. Pa3paboTka npocTeiinieii MMUTAIMOHHOM MOJICIIH 2
98. Pemienue 3a1a4 MacCOBOro 00CITY)KMBaHHUS METOJIJAMH UMUTAIIHOHHOTO 4
MOJICTTUPOBAHUS
JAuddepeHuupoBaHHbIi 3a4eT 2 OK.01 - OK.09,IIK 2.2,
MK 2.3, 11K 2.4, [1IK 2.5
Paznen 5. UncijieHHbI€ METOIbI 64/64 OK.01 - OK.09,IIK 2.2,
MK 2.3, 11K 2.4, [1K 2.5
MAK.02.05 YucaeHHbIE METOBI 64 OK.01 —OK.09, IIK 2.2,
MK 2.3, 11K 2.4, [1IK 2.5
| Conep:xanue 4
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Tema 5.1. CriocoObl  XpaHEeHHsI 4WCeNl B TaMsITH KOMIIbIOTepa. AOCOMOTHAS 2 OK.01 - OK.09,IIK 2.2,
IMpubanxeHHbIE TIOTPEITHOCTh, OTHOCUTENIbHAS IIOTPEITHOCTh. BepHbIE, COMHHTEILHBIC, IIK 2.3, 11K 2.4, IIK 2.5
yHcsa v aeiicTBus 3Hadamie mudpel. Ilorpemmocty apudmMerndecknx AeicTBuil. OleHKa
HaJl HUMH MOTPEHIHOCTEl 3HaYeHUH QyHKIMN
B ToM 4mciie NpaKTHYECKUX W J1a00pPATOPHBIX 3aHSATHH 2
99. BrluncieHHE MOTPEHIHOCTEH NMPUOIMKEHHBIX 3HaueHHM. Bbruncienue 2
MTOTPENTHOCTEH PE3yIHTATOB apHU(PMETHICCKUX TSHCTBUH.
Tema 5.2. Uncnennsie 12 OK.01 - OK.09,1IK 2.2
Conep:xanue ’ ’
MeTO/Abl pellleHUus = > IIK 2.3, 11K 2.4, IIK 2.5
Otnenenne kopHed. MeTon MOJMOBUHHOIO JAeNeHUsA. MeTon NpocTou 2
ajredpanyecKux u
urepauuu. Meroasl HetoToHa: METO XOp/I, KacarenbHbIX. Metoasl HeroToHA:
TPaHCUEHAeHTHBIX N
ABHenmii KOMOWHHPOBAaHHBIA METOJ XOpA M KacaTelbHbIX. CpaBHEHHE METOIOB
yp BBIYUCJICHUH IO CKOPOCTH CXOAMMOCTH UTEPALIMOHHOI0 IpoLecca
N 10
B ToM yHc/Ie MPAaKTHYECKUX U JIA00PATOPHBIX 3aHATHIA
100. Pemenme anreOpamvecknx W TPaHCHCHISHTHBIX YpPaBHEHHU 4
NpUOIMKEHHBIME METOJaMH (METO[] TIOJIOBUHHOTO JEJICHUS, METO. IPOCTHIX
uTepanui)
101. Pemenue anrebpandeckux W  TPAHCUEHICHTHBIX YypaBHEHHI 4
puOIMKEHHBIMU MeToaMu (MeToabl HproToHa)
102. MOHUTOPHUHT W aHaNU3 MPOU3BOAUTEIHHOCTH pa3pabOTaHHBIX 2
HPUJIOKEHUH JUISl YUCJIICHHOTO PELIECHUS YPABHEHU.
Tema 5.3. Uncnennsie 10 OK.01 - OK.09,1IK 2.2
Copepxanue ’ ’
METObI pelieHue v " TIK 2.3, TIK 2.4, TIK 2.5
N Penrenue cucreM JMHEHHBIX anreOpanveckux ypaBHeHWi meroniom ["aycca. 2
CHCTEM JIHHEHHBIX N
[Mpumenenune Metona ["aycca st BBIMUCICHUS ONIPEeTUTENICH U HaXOXKICHUS
anredpanyeckux o N N .
ABHeHMiL oOpaTHO# MaTpuisl. Meton npoctoit urepanuii. Merton 3eiiens. CpaBHeHue
yp METO/IOB BBIYHCIICHHI M0 CKOPOCTH CXOJMMOCTH MUTEPALMOHHOTO TpoIiecca.
B TOoM 4nciIe TPAKTHYECKHUX U J1a00pPATOPHBIX 3aHATHH
103. Pemenue cucteM JWHEHHBIX anreOpanvdecKux YpPaBHEHHH METOIOM 4
l"aycca. Beruncnenne onpenenutens. Haxoxxaenne o0paTHOM MaTPHLIBI
104. Pemienue cucTeM JWHEWHBIX anreOpandeckux YpPaBHEHUH METOIIOM 2
MIPOCTON UTEpALIMU, METOJIOM e Ies
105. MOHUTOPUHI W aHaJIW3 NPOU3BOAUTENLHOCTH Pa3pabOTaHHBIX 2

IIPUIOKEHUH AJIs1 YUCIEHHOI'O PELEeHUs] CUCTEM JIMHEHHBIX ajareopanyeckux
YPaBHEHHUH.
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Tema 5.4. C 10 OK.01 - OK.09,IIK 2.2,
oJepKaHue
HuTepnoasiuus u - IIK 2.3, 11K 2.4, IIK 2.5
ITonsitTue wnHTEpnoysuu. MHTEpHONSAIIMOHHBIM MHOTOwIeH Jlarpanxa. 2
IKCTPANOJISAIHSA " N
N HTepHoJsInMoHHbIe popmyiiel HetoToHa. MHTEpIonsus cryaitHaMu.
byHxumi 5
Okcrpanonsiys QyHKIui.
B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHIA
106. CocTaBneHne HHTEPIOSIIIMOHHBIX (popmyn Jlarpanxa u HetoToHa. 4
HMutepnonsauus crnjaiiHaMH.
107. Dkcrpanonuposanue GyHKIMi 2
Tema 5.5. 8 OK.01 - OK.09,1IK 2.2
Conep:xanue ’ ’
Yucnaennoe A28 5 K 2.3, 11K 2.4, [IK 2.5
HHTErpupoOBaHue Ksanparypusie popmyssl HeroTona-Koreca.
Ksanmparypras ¢opmyma ['aycca. CpaBHeHHE METOJOB UHCIEHHOTO 2
WHTETPUPOBAHMSL.
B ToM unciie npakTHYeCKUX M J1a00pATOPHBIX 3aHATHIA 4
108. Brrumcienne nHTErpagoB npu nmomomu dhopmya Herotorna — Korteca 2
109. Beiuunciienue HHTErpaioB npu oMoy ¢popmyi [aycca. 2
Tema 5.6. UnciieHHble C 8 OK.01 — OK.09,IIK 2.2,
oJepkaHue
MeTOAbI pellleHUus 5 IIK 2.3, 11K 2.4, IIK 2.5
00bIKHOBEHHBIX Merton Oitnepa. YTouHeHHas cxeMa Diepa.
IlH(l)(l)EpEHj.IHaJILHbIX Meton Pynre — Kyrra. CpaBHEHHE METOI0B 2
ypaBHeHMit 2
B Tom unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHIA
110. HaxoxeHue pernieHuii 0ObIKHOBEHHBIX MU (hepeHIInaTbHBIX YPAaBHEHAN 2
pu oMoty Gopmyin Didsiepa.
111. HaxoxieHre penieHnii 0OBIKHOBEHHBIX TU(PGepeHIIMAILHBIX YPaBHEHHN 2
MeTtosioM Pynre — KyTTa.
Tema 5.7 Unciaennoe Conepsanue 10 OK.01 —OK.09,IIK 2.2,
peleHue 3a1a4 = vy IIK 2.3, 11K 2.4, IIK 2.5
pR——— MeTtoapl MUHUME3AIMH (DYHKIIUN OAHON TMEPEMEHHOM: METOJ IMXOTOMUH, 2
METOJl 30J0TOTr0 CeueHUs. MeToAbpl MUHUMH3AIMK (QYHKIHHA JBYX
[IEPEMEHHBIX: TOKOOPAMHATHBIN CIIYCK, HAMCKOPEHIINI CITyCK
B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHIA
112. HaxoxaeHwe  3KCTpeMyMOB  (GYHKIMHA  OJHOW  IEpEeMEHHOU 4

HpI/I6HI/I)KeHHBIMI/I METOJaMH
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113. HaxoxpaeHume  93KcTpeMyMoB  (QYHKOMH  ABYX  IEpEeMEHHBIX 4
pUOTMKEHHBIMU METOIAMH
JuddepeHuupoBaHHbIi 3a4eT 2 OK.01 - OK.09, IIK 2.2,
MK 2.3,11K2.4, 11K 2.5
Pa3nen 6. BezonacHocTh MPOrpaMMHOro odecrneyeHust 96/96 OK.01 — OK.09, 1K 2.2,
MK 2.3, 11K 2.4,11K 2.5
MJIK.02.06 Be3onacHocTh POrpaMMHOIo o0ecneYeHust 88 OK.01 - OK.09, IIK 2.2,
MK 23,11IK2.4,1IK 2.5
Tema 6.1. Conep:xanue 44 OK.01 —OK.09,IIK 2.2,
OcHOBBI 2 K 2.3,11IK 2.4, IIK 2.5
6e30IaCHOCTH Beenenue B kubepbe3onacHocTs H ysizsumoctu 110.
NPOrpPAMMHOTO Mopnenu yrpo3 u aHaIIU3 PUCKOB. 2
obecrneenus Vsi3Bumoctr BeO-tiprsiokenuii: OWASP Top 10. 2
Bbezonachas ayreHTH(UKALUS 1 aBTOPU3ALIMSL. 2
Kpunrorpadus mis pa3paboT4rKoB. 4
B ToM uncsie MpaKTHYeCKHX U J1a00PATOPHBIX 3aHATHH 32
114. AHanu3 Kofa Ha HaJIWYHE YS3BUMOCTel - pyuHoii review 1000 ctpox 2
KozIa
115. SQL uHBEKIUH - IKCIUTyaTalus U 3alI1Ta YS3BUMOTO PUIIOKESHHUS 2
116. XSS araku - co3aHue U MPeIOTBPAICHIE MEXCANTOBOTO CKPHUIITHHTA. 2
CSRF 3ammura - peasninzanys TokeHoB U ipoBepkH Origin/Referer.
117. CocTaBneHre MOJIENH YIpo3 JUIs TUIIOBOTO BEO-TPHIIOKESHUS 2
118. Hacrpoiika 6e3omnacHoii ayrentuduxanuu ¢ JWT u refresh Tokenamu. 2
Peanuzauus RBAC cucrtemsl ¢ pazaeneHreM NpuBUIIETHid
119. [ludposanre nanueix ¢ ucnoaszoBanueM AES u RSA. XsmmpoBanue 2
napoJieii ¢ salt u adaptive functions (berypt, Argon2)
120. Ananu3 ceteBoro Tpaduka ¢ nomomniso Wireshark 2
121. CxanupoBanue ysazsumocteit OWASP ZAP u Burp Suite 2
122. Hactpoiika HTTPS u co3ganue camMono IIMcaHHbIX CepTUHUKATOB 2
123. 3amuTa ot brute-force atak ¢ orpaHMYCHHUEM MOMBITOK BXOJIa 2
124, Bezonachas pabota ¢ daitiamu 2
126. AynuT jioroB 0€30MaCHOCTH U BBISBJICHHE MTOI03PUTEIHHON aKTUBHOCTH 2
127. Hactpotika CORS mosuTHK 115 BeO-TIpHIIOKESHUN 2
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128. 3amura ot DDOS arak ¢ momomislo rate limiting 2
129. BezonacHas paboTa ¢ MaMAThIO B IPHIOKCHHIX 2
130. Coznanue 6ezonacHoro API ¢ Banuaanuei BceX BXOJHBIX JAHHBIX 2
Tema 6.2. Pa3zpaborka 44 OK.01 —OK.09,IIK 2.2,
Sesomacnoro IO u  |-COACpHamme 7 TK 2.3, TIK 2.4, TIK 2.5
IPHKJIAXHAS [TpuHIHIE 6€30MACHOTO MPOCKTHPOBAHUS APXUTEKTYPHI.
Kpunrorpagus Kpunrorpadudeckre MpoTOKOIBI M UX peaTH3aITHsl. 4
Kpunrorpadus B MOOMIBHBIX TPUIIOKESHHSX. 2
Kpunrorpadus B BeO-IpHITOKEHHUSX. 2
Kpunrorpadus B 001auHbIX cpeaax. 2
B ToM unciie npakTHYeCKUX M J1a00pATOPHBIX 3aHATHI 30
131. Peanmmzanus end-t0-end mmdpoBanus 1 MecceHmkepa Ha Signal 2
Protocol
132. Hactpotika TLS 1.3 ¢ perfect forward secrecy u coBpemeHHbIMHE cipher 2
suites
133. Co3nanne secure OAuth 2.0 mposaiinepa ¢ PKCE u 3amuToii ot aTak. 2
Nmnnemenrtarus JWE (JSON Web Encryption) jyis 3aluinéHHbIX TOKSHOB
134. Pa3pabotka Oe3omacHoro voting system ¢ homomorphic encryption 2
135. Coznanue cryptocurrency wallet c ECDSA wu hierarchical deterministic 2
keys. Peanuzanus secure password manager c client-side encryption
136. Hactpotika HSM smynsitopa asist anmapaTHO#M 3alAThI KIFOUEH. 2
Paspabotka secure file storage c encryption at rest u in transit
137. UmrutemenTanust zero-knowledge proof mis ayrenrudukauu 6e3 2
napouisi. Coznanue blockchain smart contract ¢ 3ammuroii ot reentrancy
attacks
138. Peanu3zanus secure multi-party computation Jijist COBMECTHBIX 2
BBIYMCIICHUN
139. Hacrpoiika quantum-resistant cryptography c lattice-based 2
aJITOPUTMAMH
140. Paspabotka secure APl gateway ¢ JWT verification u rate limiting 2
141. Coznanue hardware-backed key storage st MOOMIIBHOTO ITPUIIOIKESHUS 2
142. Umnniemenrarus digital signature system c timestamping 2
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143. Hacrpoiika certificate transparency logs anst Monutopunra SSL
CEePTHQHUKATOB

N

144. Pazpabotka Secure session management ¢ samuroii ot hijacking

145. Cozmanne cryptographically secure RNG (random number generator)

KoucyabTanmun Ioarororka k 3x3ameny no MJIK 02.06

Ix3amen mo MJIK 02.06

DN NN

OK.01 - OK.09,IIK 2.2,
[NK 2.3, 11K 2.4, I1K 2.5

Y4yeOHasi npakTHKA

Buawbl pador:

[IpoexTrpoBanue MoayJIel MPOrPAMMHOTO 0OECTIEYCHHUS C YUETOM TEXHUIECKOTO 3aaHus

Buzyanuzanuu u onucaHus apXUTEKTYPHBIX peIICHUH

Onpenenenne nHTEP(PEICOB 1 B3aNMOACHCTBUS MOTyJIeH B CHCTEME

Co3nanue MoayJiel IPOrpaMMHOTO 00ECIICUCHHSI

Pa6ora ¢ API u BeO-cepBrcamu ISl B3aUMOJICHCTBHS MEXTY MOIYIISIMU

PaboTta ¢ uHTErpaMOHHBIMH ITaTGOPMAMU U HHCTPYMEHTAMH

Otnaznka nporpaMMHOT0 0OecIieyeH sl Ha yPOBHE MPOrPaMMHBIX MOJyJICH

TectupoBaHue MPOrpaMMHOTO 0OECTICUCHUS

. @opMupoBaHKE TECTOBBIX CLICHAPHEB

10 IToaroroBka TecToBbIX MIaT(opM (yCTaHOBKA ONEPALIMOHHOM CUCTEMBI, IOTIOTHUTEIBHOTO
MPOTPaMMHOT0 00eCIIeUeH st U IPYTroro Mo HEOOXOJUMOCTH)

11.0uenka 06beMa TECTUPOBAHUS IIPOIPAMMHOTO 00ECTIEYCHHS C IEIBIO OIpeeNIeHNs] HEOOXOIMMBIX
PECypCOB ISl €TO BHIIIOJHEHUS

12.DopmupoBaHue U NPeICTaBICHNE OTIETHOCTH O TIOATOTOBKE K BHIMOJIHEHHIO 331aHUS Ha
TECTUPOBAHHE ITPOrPaMMHOT0 00ECIIEYeHHUsI B COOTBETCTBUH C YCTAHOBJIEHHBIMU PETJIAMEHTaMHU

13.BrInoaHeHUE TECTOBBIX MPOLEAYDP HA TECTOBBIX JaHHBIX

14.Co3nanne TeXHUYECKOH JOKYMEHTALMU JJIsl MOy Iei

15.ToxymentupoBanue kona, APl u unrepdeiicon

16.Pabora co crienuanu3upoBaHHBIM ITPOTPAMMHBIM O0eCIieueHHEM 110 JIOKYMEHTHPOBAHHIO
MPOrpaMMHOI0 KoJa

17.Vcniones30BaHye MMATAIIMOHHBIX MOJENIEN g ontuMusarmu [10

18.Vcnionp30BaHue YHCICHHBIX METOOB JIjIsl aHaN3a 3()()EKTUBHOCTH MPOIIECCOB OTIIAAKH MTPOTPaMM

19. Mcnonp3oBanue MeTo 0B Kpuntorpaduu npu pazpadorke 110

CoNOO~WNE

144/144

IIK 2.1 -TIK 2.5

IIpousBoacTBeHHAs MPAKTHKA
Bunsbi padot:
1. IlpoexTupoBaHHe MOAYJIEH MPOTPAMMHOIO O0ECIIEUeHHS C YUETOM TEXHHYECKOTO 3aJaHHs

144/144

K 2.1 -TIK 2.5




31

Busyanuzanuu u onucaHus apXUTEKTYPHBIX peIIeHUH

Onpenenenne nHTEP(PEICOB U B3aNMOACHCTBUS MOIyJIEH B cCHCTEME

Coznanre Momynel MpOrpaMMHOTO O0eCTIEUeHHS

Ontumu3anys KoJia ¥ aIrOpUTMOB IPOTPaMMHBIX MOAYJICH ISl yBETHYSHHS TPOU3BOAUTENILHOCTH

MOHUTOPHHT U aHAIN3 TPOU3BOAUTEILHOCTH MPUI0KECHUH

WHTerparys nporpaMMHBIX MOTyJIel 1 KOMIOHEHTOB B €IMHOE MPOrPaMMHOE PEIIeHHe

Pabota ¢ API u BeG-cepBucaMu 71sl B3aMMOJICHCTBUS MKy MOJTYJISIMH

. Pabota c uaTErpaOHHBIMH TIIATPOPMAMHU U HHCTPYMEHTaMU

10 ObecrieyeHre COBMECTUMOCTH M CTAOMIIFHOCTH CHCTEMBI

11.01naaxa mporpaMMHOTO 0OecIiedeHHs Ha YPOBHE IMPOTPAMMHEIX MOJTyJIeH

12.TectupoBanue MpOrpaMMHOTO 00eCIIeUeHHS

13.®opmupoBaHHE TECTOBBIX CIICHAPHEB

14.TloaroroBka TecTOBBIX MaT(op™M (YCTAaHOBKA ONEPAITHOHHON CHCTEMBI, TOTIOTHUTEITHHOTO
MPOTPaMMHOT0 00ECIIEUeHHsI U IPYTOTo 10 HEOOXOIUMOCTH)

15.01eHKa 00beMa TECTUPOBAHUS TIPOTPAMMHOTO 00CSCIICUCHHUSI C IISJIBI0 OTPEACIICHIS HEOOXOTUMBIX
PECYPCOB IS €70 BHITOTHEHHS

16.HacTpoiiku TecTOBOI cpepl M allapaTHBIX CPEJCTB AJIS BBITIOJHEHHS TECTUPOBAHUS
MPOTPaMMHOT0 00ecIieueH s B COOTBETCTBHH C 33JJaHUEM Ha TECTUPOBAaHUE B MIpE/Ieax CBOCH
KOMITETEHIINU

17.®opmupoBaHHe 1 IPEICTABICHNE OTYETHOCTH O ITOJrOTOBKE K BBITOJHEHUIO 331aHUS HA
TECTUPOBAHUC ITPOI'PAMMHOT0 o0ecIieYeHnst B COOTBETCTBHH C YCTAaHOBJICHHBIMH PpETJIaMCHTaMHU

18.BeinosHeHHE TECTOBBIX MPOIEAYP Ha TECTOBBIX JTaHHBIX

19.Co3nanue TeXHUYECKOH JOKYMEHTALUH TSI MOIYJISH

20. lokymenTupoBanue koaa, APl u unrepdeiicon

PaGota co cHenuanM3WpPOBAaHHBEIM MPOTPAMMHBIM  OOECIIEYEHHEM 10  JIOKYMEHTHPOBAHHIO

POrpaMMHOTO KOJjid

CoNOR~WN

HpOMe)KyTO'lHaﬂ aTTeCTalus — 3K3aMEH 110 MOAYJI10

6/6

Bcero

892
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2.4. KypcoBoii npoekT
BrInonHseTCS KOMIUIEKCHBIN KypCOBOM MTPOEKT IO BCeMy MPOGECCHOHATEHOMY MOTYIIIO.

IIpumepHasi TeMaTHKa KypCOBBIX IPOEKTOB

1 PasButne u wunrerpanuss HR-mMonyns B kazpoByro cUCTeMy NpPEANpUATHS OIS
aBTOMAaTH3alMU [IPOLIECCOB HAiMa U YNIPABJIEHMSI IEPCOHATIOM

2 CoziaHye CUCTEMBI YIpaBJIEHHs IPOEKTaMH € UCIIOJIb30BAHUEM MOJIYJIbHON apXUTEKTYphl

3 Pa3pabotka u nHTerpanus MoayJs ynpasiaeHus npoekramu B CRM-cuctemy

4 CoznaHue ¥ MHTEerpanus IaTeKHOro MOy JIs AJIs 3JIEKTPOHHON KOMMEpLUT

5 Coznanue miatopmel st 0OMeHa COOOIICHUSIMU

6 MuTerpanus pa3HbIx 0a3 JaHHBIX B €AUHYIO CUCTEMY

7 MopynbpHas apXUTEKTypa U MHTETpalus MOYJIEH B PacIpeIeI€HHON CUCTEME YIIPABJICHUS
CKJIaJICKUMHU 3aracamu

8 Coznianue MoayJisi ayTeHTU(UKALUN

9 UnTterparus 0a3bl JaHHBIX C MOJYJIEM 00paOOTKHU JaHHBIX

10 Co3maHuss W WHTErpalys aHAIATHYECKOTO MOAYNA Ui 0OpaOOTKM JaHHBIX B
MEIUIMHCKONH MH(POPMALIMOHHON cucTeMe

11 Pa3zpaboTka u uHTerpaunus oopazoBaTesibHOro Moyt B LMS-cucremy

12 Pa3zpaGoTka M UHTErpanus TIEOJIOKAMOHHOIO MOJAYJII B CHCTEMY YIIPaBICHMS
TPaHCIIOPTOM

13 Pa3paboTka 1 HHTErpaust HOBOr0 MOJYJIs 111 CUCTEMbI YIPABJICHUS CKIIaJOM
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3. YCJIOBUS PEAJIM3AIIMU ITPOPECCHUOHAJIBHOI'O MOAYJIA

3.1. MaTepuaibHO-TeXHUYECKOE o0ecneyeHne

Jlaboparopus «Pa3paboTKu U MHTErpalliy IPOrPaMMHBIX PELICHHID), OCHAIIICHHAS:

[MocagouHblie MecTa 1O KOIUYECTBY 00YYAIOIINXCS (CTOJBI, CTYIIbS).

PabGouee MecTo npenogaBaTes.

[xad mrst xpaneHus: yaeOHOM U METOAMYECKON JTUTEPATYPHI.

Hocka mapkepHas.

IIK npenoaaBaresi (CHCTeMHBIH 0J10K, MOHUTOP, KJIABHATYPAa, MbIIIb).

HIry:

- Intel(R) Core(TM) i3-10100;

- KOJINYECTBO (PU3UYCCKUX siaep — 4;

- KOJIMYECTBO MOTOKOB — 8;

CerteBolt anamnrep:

- rexnostorust Ethernet - 10/100/1000 mbps;

O3V -8 Tb.

I'paduueckuii aganrep - NVIDIA GeForce GT730.

[13VY - SSD 256 I'b.

IIK (cucreMHblii 0/10K, MOHUTOP, KJIABMATYPa, MbIIlIb) 110 KOJHYECTBY 00y4aIOIIUXCS:

Iry:

- Intel(R) Core(TM) i3-10100;

- KOJINYeCTBO (hU3UYCCKUX saep — 4;

- KOJIMYECTBO MOTOKOB — 8;

CereBoii amantep - rexunoaorus Ethernet - 10/100/1000 mbps;

O3V -8 I'b;

I'paduueckuii aganrep:

- NVIDIA GeForce GT730

I13Y - SSD 256 I'b.

Iporpammuoe odecnneuenue (MS Windows 10; MS Office 2016; Adobe Reader; PgAdmin
4; Open Server; Visual Studio Code, Microsoft Visual Studio Community, Oracle Virtual Box,
Google Chrome, Slunexc bpaysep, Git, GitKraken, PyCharm, Eclipse IDE for Java, MySQL,
PostgreSQL, Postman, jQuery, ASP.NET Web Forms, MVC, MS Project).

MynbTuMeaniTHOE 000pyA0BaHHE (POEKTOP, KOMMYTATOD).

KoMriekT yueOHO-MeTOANUECKUX MaTepUaIOB.

bubnuoTeka, ynTaNbHBIN 3aJ1 ¢ BEIXOJ0M B MIHTEpHET.

3.2. YueOHO-MeTOANYECKOe o0ecreYyeHue

3.2.1. OcHoBHbIE eYaTHbIE /WU IJIeKTPOHHbIE U3JaAHUS
1. Aranpuos, B. I1. MaTtematnueckue MeTobl B IporpaMMupoBanuu: yueoHuk / B. I1.
AranbioB. — 2-e u3f., nepepad, u gon. — Mocka: POPYM: UHOPA-M, 2023. — 240 c. —
(Cpennee mpodeccuonansuoe odpazosanue). - ISBN 978-5-8199-0410-7. - Tekct: 3MeKTPOHHBIH.
- URL.: https://znanium.ru/catalog/product/1896458
2. Konnaes, B. /1. UncnenHble METOABI M TpOrpaMMHUpOBaHue : yuebHoe nocodue / B. /1.
Konnaes ; nmox pea. JLI'. INarapunoii. — Mocksa : ®OPYM : UHOPA-M, 2026. — 336 c. —
(Cpennee npodeccronanpHoe oOpa3oBanue). - ISBN 978-5-8199-0779-5. - TekcT : 371eKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2219434 (nara oopamenus: 09.04.2026).
3. ®emopora, I'. H. Pa3paboTka, BHEIpeHHE W aJanTaris MPOTPAaMMHOTO OOeCTICUeHUs
OTpacieBOl HanpaBiIeHHOCTH : yuebHoe nmocodue / [.H. demopoa. — Mocksa : KYPC : UH®PA-
M, 2026. — 336 c. — (Cpennee npodeccuonanbHoe odpasosanue). - ISBN 978-5-906818-41-6. -
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Texcr : snextponsbiii. - URL: https://znanium.ru/catalog/product/2213137 (nara oOGparenus:
09.04.2026).
3.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH
1. I'OCT 19.001-77. T'ocynmapctBennbiii ctanpapt Corwsa CCP. Eaunas cucrema
mporpaMMHO#l gokyMenTanuu. OOmme nonoxkeHusi (BBeaeH B JneiictBue [locranoBieHuem
I'occranmgapra CCCP ot 20.05.1977 N 1268). - URL.: https://www.consultant.ru - Pexxum goctyma:
[IpaBoBoBoi cepeep Koncynbsrantlintoc. - TekcT: 351eKTPOHHBIN
2. I'OCT 19.101-77. T'ocynapctBennsblii cranzapt Coro3a CCP. Egunas cucrema
MPOrpaMMHOM JOKyMEHTAaluu. Buabl TporpaMM ¥ TPOrpaMMHBIX JOKYMEHTOB (BBEICH
ITocranosnennem I'occrangapra CCCP ot 20.05.1977 N 1268). - URL: https://www.consultant.ru
- Pexxum nocryna: IlpaBoBoBoii cepep Koncymnbprantllntoc. - TeKCT: 3€KTpOHHbBIN
3. I'OCT 19.102-77. T'ocynmapcrBennbiii ctanpapt Corosza CCP. Eagunas cucrema
nporpaMMHOil nokymeHTtauuu. Cragum paspaboTku (BBemeH B jeiictBue IlocraHoBieHuem
T'occranmapra CCCP ot 20.05.1977 N 1268). - URL: https://www.consultant.ru - Pexxum gocryma:
[IpaBoBoBoii cepeep Koncynbrantllitoc. - TekcT: 351eKTpOHHBII
4. 'OCT 19.201-78. T'ocynapctBennsiii cranpapt Coro3a CCP. Egunas cucrema
POrpaMMHOM ToKyMeHTanuu. Texauaeckoe 3aianue. TpeGoBaHus K COAEPIKaHUIO U 0(OPMIICHUIO
(BBenmen B nerictBue Iloctanomnenuem ['occranmapra CCCP ot 18.12.1978 N3351). - URL:
https://www.consultant.ru - Pexxum moctyna: IlpaBoBoBoii cepBep Koncynprantllmoc. - Tekcr:
3IIEKTPOHHBIN
5. I'OCT 19.701-90. Enuuas cucrema nOporpaMMHON AoKyMeHTanuu. Cxemsl
QITOPUTMOB, TPOTPaMM, TaHHBIX U cucTeM. O003HaUEHUS YCIOBHBIE U TPaBUiIa BHIIOTHEHUS (YTB.
[MTocranosnenuem I'occrangapra CCCP ot 26.12.1990 N 3294). - URL.: https://www.consultant.ru
- Pexxum nocryna: IIpaBoBoBoii cepep Koncynprantllntoc. - T€KCT: 3I€KTpOHHBIN
6. I'OCT P HCO/MBK 25023-2021. HamumonanbHbd cTaHgapT Poccuiickoit
@enepanun. CucTteMHas 1 IporpaMMHasi HEXKeHepHsi. TpeOoBaHMs U OlleHKa KayecTBa CHCTEM U
nporpamMMHoil npoaykiuu (SQuaRE). M3mepenus kauecTBa cucTeMbl U IPOrpaMMHOM MPOTYKIIUU
(ytB. u BBemeH B jneictBue llpukazom Poccrammapra ot 19.11.2021 N 1524-ct). - URL:
https://www.consultant.ru - Pexxum mocryma: IIpaBoBoBoii cepBep Koncynprantlliroc. - Tekcr:
JJIEKTPOHHBIN
7. Axkormos, A. C. MMuTarnioHHOe MOJEIUPOBaHKUE: YIEOHUK U MPAKTUKYM ISl BY30B /
A. C. AkomoB. — 2-¢ u3J., mepepad, u qorm. — Mocka: M3aarensctBo KOpaiit, 2024. — 426 ¢. —
(Beictiee  o6paszoBanme). — ISBN  978-5-534-18379-5. — TekcT: SneKTpOHHBIH //
OopasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/534885
8. 3roga FO. H. IlpoekTupoBanue nmporpaMMHOTo o0ecrieueHus: yueOHO-METOINYECKOe
mocoobme / 1O. H. 3roma. — CII6.: Haykoemkue Ttexnomorun, 2024. — 74 c.
URL.:https://publishing.intelgr.com/archive/Proektirovanie-programmnogo-obespecheniya.pdf. -
TekcT: 2neKTpOHHBIHA
9. [Toxonoguna E. B. PeBbrompoBaHue MporpaMMHBIX MOJyJei: yyeOHoe u3naHHue /
IToxonomuna E. B., JlonroBa H. A., AnanneB JI. B. - MockBa: Akamemus, 2024. - 208 c.
(CriermanbpHOCTH  cpeiHero  mpodeccuoHanpHoro obpasosanusi). - URL: https://academia-
MOSCOW.ru - Pexum poctyna: OnekTpoHHass Oubimoreka «Academia-moscow». - Tekcrt:
3JIEKTPOHHBIN
10.  Emenmna E.W. Ilognepkka u TeCTHPOBaHUE TIPOTPAMMHBIX Moyieii: yaeOnuk / E. 1.
Emenuna. — MockBa: KHOPYC, 2024. — 272 c. — (Cpennee npodeccuoHanbHOE 00pa3oBaHUe).


https://urait.ru/bcode/534885
https://publishing.intelgr.com/archive/Proektirovanie-programmnogo-obespecheniya.pdf
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11.  CnaGuos, B. JI. YucneHnHble METObI M NMPOrpaMMHUpPOBaHUE: yueOHOE 1Mocodue s
CIIO / B. [I. CtabuoB. — 2-¢ u3n., crep. — Cankt-IlerepOypr: Jlans, 2022. — 460 c. — ISBN 978-
5-8114-9250-3. — Tekct: anexkTpoHHBIHA // JlaHb: 31MeKTpoHHO-OMOMMoTeuHas cucrema. — URL:
https://znanium.ru/catalog/product/1896458

12. ®enopora [.H. OcymiecTBiieHne WHTErpalyy MPOTPAMMHBIX MOAYJIEH: ydeOHOe
u3nanne / demoposa I'.H. - Mocksa: Axamemus, 2023. - 288 c. (CnenuanbHOCTH CPEIHETO
npodeccuonanpHoro obpaszoBanusi). - URL: https://academia-moscow.ru - Pexum pocryna:
OnexTpoHHas oubnmoreka «Academia-mosCOw». - TeKcT: 3eKTPOHHBII

13.  bubnuoreka npodeccuonana Nel https://profspo.ru/



https://znanium.ru/catalog/product/1896458
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
IMPOPECCHUOHAJIBHOI'O MO YJIA

Koga IIK,
OK

Kpurtepun ouenku pe3yjbTara
(mokasarejii 0CBOEHHOCTH KOMIIETEHI[Mi)

®opMbI KOHTPOJIA U
METOJbI OLIEHKH

OK.01

pacro3HaeT 3ajaqy W/Am npoOiemy B
npoeCCHOHATLHOM H/MIM COLIMATBHOM KOHTEKCTE;
aHATM3UPYeT 3ajady W/WIM TpoOJieMy; ONpeaenseT
ATalbl pEIICHUs 3aJaud; BBIBIAECT U A(PPEKTUBHO
HaxXoJUT MH(pOpMaNNIo, HEOOXOIUMYIO ISl PELICHUS
3a/1a4¥l W/WIU TPOOJIEMBI; COCTABIISET TUIAH JCHCTBHUS;
ompezensieT HeoOXOIMMBIE PECypChl;  OLIEHHBACT
pe3yJibTaT W TOCIEACTBHS  CBOMX  JICWCTBUU
(caMOCTOSITENBHO WJIM C TOMOIIbIO HACTABHHKA)

OK.02

ompenenser 3ajaud Ul  IOUCKAa HH(OpMAalUH;
orpenenser HeoOXOAMMbIE MCTOYHUKU HH(POpPMAIINH;
IUIAaHUPYET  Mpollecc  IIOMCKA;  CTPYKTYPUPYET
NOJY4YeHHYI0 HH(GOpMAIMIO; BBIIENIEeT Hauboiee
3HaYMMOE€ B IepeyHe HuHPOpMalnU; OLEHUBAET
IPAKTUYECKYI0 3HAUYMMOCTh pE3yJIbTaTOB IIOUCKA,;
oopmIIsieT pe3yabTaThl OUCKA

OK.03

onpenenseT aKTyaJbHOCTb HOPMATUBHO-IIPABOBOM
JOKYMEHTaIllud B TPO(ECCHOHATLHON NeATeIbHOCTH;
IpUMEHSET COBPEMEHHYO Hay4YHYIO
npo(ECCUOHATBHYI0 TEPMHUHOJIOTUIO; OIpEleNsieT U
BBICTPAUBAaeT  TPACKTOPHH npodecCOHaIBLHOIO
pa3BUTHS U caMO00pa30BaHuUs

OK.04

OpraHU30BBIBACT pabOTy KOJUIGKTHBA W KOMAaHJbI;
B3aMMOJIEUCTBYET €  KOJUIETAMH, PYKOBOJCTBOM,
KJIMEHTaMH B XOI€ MPOo(heCcCHOHATBHOMN NeITeIbHOCTH

OK.05

U3JIaraeT CBOU MBICIM U O(OPMIISATH JTOKYMEHTHI IO
npodecCHOHATBLHOM TEMAaTUKE Ha ToCylapCTBEHHOM
A3bIKE€, MPOSABIATH  TOJEPAHTHOCTH B  pabouem
KOJUICKTUBE

OK.06

OIMMCBIBAET 3HAYMMOCTh CBOEH CIEHAIbHOCTU

OK.07

COOJTI0TaeT HOPMBI SKOJIOTHYECKOH O€30MacHOCTH
ONPEJICTSITh ~ HANPaBJICHUS PECypcocOepekeHus B
paMKax  Tpo(ecCHOHATbHON  JEATENBHOCTH  TIO0
CICIUATIBHOCTH

OK.08

YyepeayeT CMEHY JAESTEIbHOCTHU; BBIMOIHIET KOMIUIEKC
7e4yeOHOM TMMHACTHKH C Y4eTOM Mpo(decCHOHATbHON
JIESITEIbBHOCTH

OK.09

MOHMMAeT OOMMUH CMBICT YETKO IPOM3HECCHHBIX
BBICKA3bIBAaHUI Ha W3BECTHBIC TEMBI
(mpodeccroHambHBIC M OBITOBBIE), TOHUMAET TEKCTHI HA
0a30BbIe TPO(HECCUOHATLHBIE TEMBI

y4acTBOBaTh B JHAIOraXx Ha 3HAKOMBIE OONIHE U
npo(ecCHOHANFHBIE TEMBI; MUIIET MPOCTHIC CBSI3HBIC
COOOIIIEHUS HA 3HAKOMBIC UJTH

HMHTEPECYIOIIHe MPodeccCHOHATbHBIE TEMBI

IIK 2.1

MPOCKTUPYET MOIAYJIH IPOrpaMMHOI0 obecreueHus C
YUYETOM TEXHUYCCKOI'O 3alaHUA; BHUSYAIUSUPYCT U

KonTponbHble paboThl,
3a4eTHl,
KBaJTU(DUKALIMOHHBIE
WCIIBITAHUS, 3aIATAa
KYPCOBBIX U JUIJIOMHBIX
MPOEKTOB (pador), yueOHas
Y TIPOM3BOICTBEHHAS
MIPAKTUKHU, IK3aMEHBI.
Hurepnperanus
PE3YJIbTATOB BBITOJIHCHUS
MPAKTHYECKUX U
1ab0paTOPHBIX 3aJaHUH,
OLICHKA PeIICHHUS
CUTYaIlMOHHBIX 33124,
OIIEHKa TeCTOBOIO
KOHTPOJISI, Pe3yJIbTATOB
HaAOJIFOJEHUI 3a
NESATSIIEHOCTHIO
oOyuJarolerocs B mpoiiecce
yueOHO! n
POU3BOJICTBEHHON
IPAKTHKU
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OMUCHIBACT APXUTEKTYpPHBIE PEIICHUS; OIpeAeiseT
HHTEp(ENCHl U B3aMMOJICHCTBHE MOJTYJICH B CHCTEME

[IK 2.2

CO3/IaCT  MOJXYJIH  TMPOTPAMMHOIO  OOECIICUCHHS,
ONTUMU3HUPYET KOJ U aJITOPUTMBI POTPAMMHBIX
MOAYyJNEW s YBEIMYEHUs MPOU3BOAUTEIHHOCTH;
MOHUTOPUT U AHAIU3ZUPYET MPOU3BOJUTEIHHOCTD
MPUIIOKEHUN

IIK 2.3

MPOBOJUT HWHTETPALUIO TPOTPAMMHBIX MOJAYJIEH W
KOMIIOHEHTOB B €IMHOE IMPOTrPaMMHOE PpEIICHHUE;
pabortaetr ¢ API 1 BeOG-cepBucamu 1j1s1 B3aMMOICHCTBUS
MEXIy MOIYyJIsIMU; paboTaeT ¢ HHTErPallMOHHBIMU
miathopMaMd ¥ HUHCTPYMEHTaMH; 00ecIeunBacT
COBMECTHUMOCTD U CTAOMIBLHOCTE CHCTEMBI

IIK 2.4

IpoBOAUT OTJIAAKY IMPOrpaMMHOIO obecreyeHns Ha

YpPOBHE  MPOTrpaMMHBIX  MOJAYJNEW;  TECTUPYET
mporpaMMHoOe obecriedeHne; (GpopMHUpPYEeT TECTOBbBIE
CLICHapuu; TOTOBUT TECTOBbBIE 1aThOpPMBbI
(ycranaBnuBaet ONEPALMOHHYIO CUCTEMY,

JIOTIOJTHATEIHHOE MPOTPAMMHOE 00€CIICUCHHE U IPYTOoe
0 HEOOXOAWMOCTH); MPOBOAMWT OICHKY 00beMa
TECTUPOBAHUS MPOTPAMMHOTO OOECIICUYCHUS C IIEIBIO
OTIpENIeJICHUs] HEOOXOJMMBIX PECypcoB JIIsl  €ro
BBITIOJTHEHUS; HACTPAaMBAeT TECTOBBIE CpEIObl U
arrapaTHbIC CPEJICTBA I BHIOJHEHUS TCCTHPOBAHMS
MPOrPaMMHOTO  O0ECIIeYCHHsI B COOTBETCTBHH C
3aJlaHieM Ha TECTHPOBAaHME B IpeJesiax CBOeH
KOMITETCHITMH;  (OPMUPYET W  TPEIOCTABISET
OTYETHOCTEH O MOATOTOBKE K BBLIIMOJIHEHHIO 3aJaHUSI Ha
TECTUPOBAHWE  TMPOTPAMMHOTO  OOecredeHus B
COOTBETCTBHUM C YCTAHOBJICHHBIMH periaMeHTaMH,
BBITIOJTHSIET TECTOBBIC MPOIISTYPHI HA TECTOBBIX TAHHBIX

K 2.5

CO3/1a€T TEXHUYECKYIO NOKYMEHTALMIO JUIsl MOZIYJEH;
nokymeHTupyet ko, APl u untepdeiicos; pabotaer co
CHEIHaTM3UPOBAaHHBIM MPOTPaMMHBIM O00€CTIeYeHUuEM
10 JOKYMEHTHUPOBAHUIO IIPOIPAMMHOI0 KOJA
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