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MOJYJIS

«I1IM.02 PazpaboTka 1 HHTErpaIisl MOAYJIEH MPOrpaMMHOT0 00ECTICUECHHU S

1.1. Heap 1 MecTo NpohecCHOHAIBLHOI0 MOYJISI B CTPYKTYpe 00pa3oBaTe/IbHOM

NPOrpaMMmblI

lens Momyns: OCBOeHHE BHAA JeATEILHOCTH «Pa3paboTka W WHTErpamus MOyJen

MMporpaMmMHOIo oOecIreyeHus».

[IpodeccuonanpHbIil  MOAYIIH

MIPOrPaMMBI.

BKJIIIOUCH B

1.2. Pe3yjbTaThbl 0CBOEHHS NPO(ecCHOHATBLHOT0 MOAYJIs

Pe3ynbTaTel

OCBOEHHUSI 00pa30BaTEIbHOW MPOrPAMMBIL,

BbImyckHuKa (11. 4.3 [1OI1).
B pe3ynbTare ocBoeHUs1 MPO(heCCHOHANBHOTO MOAYJIS 00 YUYarOIIUICs JOIDKEH:

npeacTaBJICHHBIMHA

00513 aTCJIbHYI0O 4acCTb

OCBOCHHUS TPOPECCHOHATBLHOTO MOJYJSI COOTHOCSATCS C Ppe3y/IbTaTaMu
KOMIIETEHIINI

MaTpune

Koo OK,
IIK

YMmerh

3HATH

Baagers HaBbIKAMH

OK.01

Bribupats ciocoOst
pelIeHHs 3a1a4
npodeCcCHOHAILHON
JeSITeIIbHOCTH
MMPUMCHHUTCIILHO K
Pa3InYHBIM KOHTEKCTaM

AKTyaJIbHBIN
npodeccroHalbHbII u
COIIMAJIbHBIM KOHTEKCT, B
KOTOpOM MPUXOAUTCS
pabortatb u JKUTh;
OCHOBHBIE WUCTOYHUKU
nH(pOpMaLlUd U PECYPCHI
JUIS  pellleHus 3amad U
npobiem B
npodeccnoHanTbHOM W/UIN
COIMAJILHOM KOHTEKCTE;
QJIITOPUTMBI BBITIOTHEHHS
pabort B
npodeccroHanbHOM 1
CMEKHBIX 00/1aCTsIX;
METO]IbI pabOTHI B
npo¢eCCUOHAIBHON 1
CMEXHBIX chepax;
CTPYKTYpY IIIaHa JIIs
pelIeHus 3a/1a4; MOPSI0K
OIICHKH PEe3yJIbTaTOB
pelieHus 3a1a4
npodecCuoHaATBHON
JeSITEIbHOCTH

OK.02

Hcnonb3oBath
COBPEMEHHBIE CPENICTBA
MOKCKa, aHaJIn3a U
MHTEPIIPETALNN
uH(popManuu, 1
UH(POPMAaLMOHHbIE

HOMEHKJIaTypa
MH(OPMAIIMOHHBIX
HUCTOYHHKOB,
MIPUMEHSIEMBIX B
npodecCuoHaTbHON
JeSITEIbHOCTH;, IPUEMBI

o0OpasoBarenbHON




TEXHOJIOTHUHU AJIA
BBITIOJTHEHUS 33124
npoecCHOHATBLHOM
JeSATEIbHOCTH

CTPYKTYypUPOBAHHUS
nHdopmanuu; Gpopmar
oopmieHHs pe3ynbTaToB
MOMCKa HH(POPMAIINH,
COBpPEMEHHBIE CPE/ICTBA U
yCTpOMCTBA
uH(pOpMAaTHU3ALINY;
MOPSIOK UX IPUMEHECHUS
Y IPOTPaMMHOE
oOecrieueHue B
npodeccrnoHabHOM
NEeSITEIbHOCTH B TOM
YHCIIe C UCTOJIb30BaHHEM
UG POBBIX CPEJICTB

OK.03 [InanupoBats u CoJIep’KaHue aKTyaJbHOU
peaan30BbIBATH HOPMAaTHBHO-TIPABOBOI
cOOCTBEHHOE JIOKYMEHTAI1H;
npodeccuoHaIbHOE U COBpEMEHHAas Hay4yHas U
JMYHOCTHOE Pa3BHUTHE, npodeccuoHaIbHas
IPEANPUHIMATENbCKYIO TEPMHUHOJIOTHS;
JeSITeIbHOCTD B BO3MOJKHBIE TPACKTOPHH
npodeccuoHaIbHON po¢eCcCHOHATIBLHOTO
chepe, UCTIOJIB30BATH pa3BUTHUA U
3HaHUS 110 IPaBOBO U camMo00pa3oBaHus;
(UHAHCOBOW TPAMOTHOCTH | OCHOBBI
B Pa3JIMYHBIX )KU3HEHHBIX | IPEANPUHUMATEIIBCKOM
CUTYaIHsAx JeSITeTbHOCTH; OCHOBBI

¢uHaHCOBOMH
IpPaMOTHOCTH; TIpaBHJIa
pa3paboTku O6usHec-
TUTAHOB; TTIOPSIOK
BBICTpAaUBaHUS
MPE3CHTAINH; KPEIUTHBIE
0aHKOBCKHE MPOJTYKThI

OK.04 D¢ dekTuBHO TICUXOJIOTHYECKUE OCHOBBI
B3aUMO/IEIICTBOBATH U JeSITebHOCTH
paboTath B KOJUIEKTHBE U | KOJUICKTHBA,

KOMaH/1e MICUXOJIOTUYECKUE
0COOCHHOCTH JINYHOCTH;
OCHOBBI ITPOEKTHOM
JeSITeTbHOCTH

OK.05 OCyIIeCTBISATh YCTHYIO U | OCOOEHHOCTH
MUCHMEHHYIO COITMAITEHOTO U
KOMMYHHKAIIMIO Ha KYJIBTYPHOT'O KOHTEKCTA;
TOCYJApPCTBEHHOM SI3bIKE€ | TIpaBUiIa OQPOPMIICHHS
Poccuiickoit denepanuu ¢ | JOKYMEHTOB U
y4eToM ocoOeHHOCTEN MTOCTPOEHHUSI YCTHBIX
COLIMAJIBHOTO U cooOuIeHni
KYJIBTYPHOTO KOHTEKCTa

OK.06 [IpostBNATE TpaXaaHCKO- CYIIHOCTb TPaXJIaHCKO-

NaTPUOTUYECKYIO
MO3UILIMIO,

MaTPUOTUYECKOU
MO3UIIUH,




JIEMOHCTPUPOBATH 00IIIeYeTOBEUECKUX
OCO3HAHHOE MOBEJICHNE Ha | LIEHHOCTE; 3HAUUMOCTb
OCHOBE TPaIULIUOHHBIX npodeccroHabHOM
POCCUHCKHX JTYXOBHO- JESITEIbHOCTH 110
HPaBCTBEHHBIX IIEHHOCTEH, | CIICIMAIBHOCTH;
B TOM YHCJIE C YYETOM CTaHapThI
rapMOHH3aLUU AQHTUKOPPYILUOHHOTO
MEKXHAIIMOHAIBHBIX U MOBE/ICHUS U TIOCTIE/ICTBUS
MEXPEJIUTUO3HBIX €ro HapyIeHus
OTHOUICHU, TPUMEHSATD
CTaHJaPThI
AHTUKOPPYIMLHUOHHOTO
MOBEJCHUS
OK.07 ConelicTBOBaThL MpaBuia YKOJIOTUYECKON
COXPaHEHHUIO 0€30MacCHOCTH NPU
OKpYKaroIllen Cpeibl, BEJICHUU
pecypcocOepereHuIo, npodeccnoHaTBEHOM
MPUMEHSTh 3HAHUS 00 NesITeIbHOCTH; OCHOBHBIE
W3MEHEHUU KIIMMaTa, pecypchl,
MPUHIIUIIBI OEPEKIIMBOTO | 3a/IeCTBOBaHHbBIC B
IIPOU3BO/JICTBA, npoeccHOHaTBbHON
3¢ (peKTUBHO AeCTBOBATh | EATENBHOCTH; MYTH
B UPE3BBIYANHBIX obecrieueHus
CUTYaIUsAX pecypcocOepereHust;
MPUHITUIIBI OEPEHKITUBOTO
MIPOU3BO/ICTBA; OCHOBHBIE
HarpaBJICHUS U3MEHEHUS
KIIMMaTHYECKUX yCIOBHMA
peruona
OK.08 Hcnonp3oBath cpencrsa poib pu3HUECcKOit
(U3UYECKON KYIbTYpPHI KYJIbTYPHI B
JUISL COXpaHEHUs U OOIIEKYTbTYPHOM,
YKPEIJICHUS 3I0POBbS B po¢eCCHOHATHHOM U
nporecce COLIMAJIbHOM Pa3BUTUU
npodeccuoHanbHOM YeJI0BEKa; OCHOBBI
JeATETbHOCTH 1 3JI0pOBOTO 00pa3a KU3HU;
MO/IJIepKAHUS YCIIOBHS
HE00XO0IUMOTO YPOBHS npodeccnoHanbHOM
buznueckoit NEeSTeTLHOCTH W 30HBI
MOATOTOBJIEHHOCTH pucka (pu3nIecKoro
3J10pOBbS IS
CHELHUAaIbHOCTH; CPEJICTBA
poUIaKTUKH
TIepPEeHATIPSHKCHHUSI
OK.09 [Tonb3oBaTbcA IpaBUjIa IOCTPOECHUS
npodeccuoHaIbHON MIPOCTHIX M CIIOKHBIX

JIOKYMEHTaluen Ha
rOCYIapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX

MPEIOKEHU N Ha
npo¢eccuOHAIbHBIE TEMBI;
OCHOBHEIE
o01IeynoTpeOouTenbHbIC
riarojsl (ObITOBAs U
npodeccroHanpHas




JIEKCUKA); JICKCUUECKUI
MUHUMYM, OTHOCSIIIIMMCS K
OIHMCAHUIO MIPEIMETOB,
CPEICTB U MPOLIECCOB
npodeccrnoHaIbHOM
NeSITeNIbHOCTH;
0COOEHHOCTH
MIPOU3HOUICHHUSI; paBUia
YTCHHS TEKCTOB
npodecCuoHAIbHON
HaIPaBJICHHOCTH

IIK 2.1

— INPOEKTUPOBATh
MOJYJIH,
COOTBETCTBYIOLIHE
Ou3Hec-3a1a4aM;

— co3/aBaTh
ApXUTEKTYypHBIE
JarpaMMsl U
JIOKYMEHTAIUIO;

— OIpPEIeINATh CTPYKTYpY
U UHTEp(enchl MOyIIEH;
— aHaJIM3UpOBAThH
TpeOOBaHUS K MOZYJIIO U
OIIpeNeNATh €ro
(yHKIIMOHAJIBHOCTB;

— INPOEKTUPOBATh
APXUTEKTYPY MOJYJIS,
BKIIIOUasi BEIOOD
MOIXO/IAIINX TATTEPHOB
POEKTHUPOBAHUS U
CTPYKTYPHI ITaHHBIX;

— co3JaBaTh JUarpaMMbl
KJIaCCOB,
NIOCJIE0BATENBHOCTEN U
NPOYXX JUArPaMM JIJIs
BU3YaJIU3aL1H
MPOEKTUPYEMOTO MOJYJIS;
— BBIOMpATh MOIXOMSIINE
SI3BIKA
IpOTrpaMMHUPOBAHUS U
TEXHOJIOTUH IS
peanu3ayu MoTyJIs;

— TIPOEKTHUPOBAThH
UHTEpQEHChI
IPOTPaAMMHOTO
oOecrieueHus s
B3alMOJICUCTBUS C
JPYTUMH MOJAYJISIMU U
CUCTEMaMHU;

— YYUTBIBATh TPEOOBAHMS
K MaclITabupyeMOCTH,
POM3BOIUTENILHOCTH U

— OCHOBHBIE IIPUHIIUIIBI
IIPOCKTUPOBAHUS MOAYJIEN
IIPOrpaMMHOTO
o0ecIIeUeHNUS;

— SI3BIKH
POrpaMMHUPOBAHUS
TEXHOJIOTUH IS
peanu3anuyu MOLYJIEH;

— MaTTepHBbI
MPOEKTUPOBAHUS U
CTPYKTYPbI JaHHBIX 115
cosnanust 3p(HEeKTUBHBIX U
MaciTabupyembIx
MOJTYJIEH;

— METO/Ibl aHaIN3a
TpeGoBaHui 1 cIOcO0O0B
OTpeJIeNIeHUs
(YHKIIMOHATIBHOCTH
MOJTyJIS;

— TIPUHIIMITEI CO3/IaHUS
uHTepdeiicoB s
B3aUMOJCICTBUSA C
JIPYTUMH MOZYJISIMU U
CHCTEMaMH;

— TIPUHIIMIIBI
oOecrnieueHus
0e30IMacHOCTH,
MIPOU3BOIUTEIIEHOCTH H
MaciTabupyeMOoCTH MpH
MPOEKTUPOBAHUA
MOJYJIEH;

METOIbI aHAJIH3a U
ONTUMU3AINU
MPOEKTUPYEMBIX MOIYJIEeH
JUIs1 TIOBBIILIEHUS UX

3¢ PexTUBHOCTH U
KayecTna.

— IPOEKTUPOBAHUSA
moayinei I10 ¢ yuetom
TpeOoBaHUH 3aKa34yMKa;

— CO3/1aHud
ApPXUTEKTYPHBIX AMATrPAMM
U crienupuKanui
MOZYJIEH;

onpeaeneHus
uHTephercoB u
B3aUMOJICUCTBUS MOAYJIEN
B CUCTEME.




0€3011aCHOCTH TIpH
POEKTUPOBAHUH MOTYJISL;
IPOBO/IUTH aHATIN3 U

O THMHU3AIHIO
POCKTUPYEMOI0 MOYJISI
JUTS1 TIOBBIIICHHSI €0

3¢ (HEeKTUBHOCTH U

KayecTBa

IIK 2.2 — pa3pabaTbiBaTh MOJIYJIU | — SA3BIK — CO3[aHUs MOLYJIEeH
IPOrPaMMHOTO IIPOrpaMMHUPOBAHUS, IPOrpaMMHOTO
oOecrnieyeHus ¢ OCHOBHBIE KOHCTPYKIIMH, | oOecreueHus Ha
UCIIOJIb30BaHUEM CHUHTAKCHUC; Pa3IUYHbIX A3bIKAX

Pa3JINYHBIX S3BIKOB
MPOrpaMMHUPOBAHUS U
TEXHOJIOTHIA;

— TPUMEHATH NATTEPHBI
POCKTHUPOBAHUS U
CTPYKTYpPBI TaHHBIX AJIs
co3nanus 3p(HEeKTUBHBIX U
MacCIITaOUPyeMBbIX
MOJYJIEH;

— aHaAJIMU3UPOBATh
TpeOOBaHUS U ONPENEISTh
(GyHKIIMOHATLHOCTD
MOTYJISI;

— co3/1aBaTh UHTEPPEICHI
JUISL B3aUMOJICUCTBUS C
JIPYTUMH MOAYJISIMH U
CHCTEMaMH;

— obecreunBaTh
0€30I1aCHOCTb,
POU3BOIUTENILHOCTD U
MacIITadupyeMOCTh IPU
pa3paboTke Moaynei;

— ONTHUMH3HPOBATH
IPOEKTHPYEMbIE MOTYIIH
JUTSI TIOBBITIICHUS UX

3¢ (HEeKTUBHOCTH U
Ka4yecTBa;

— paboTath ¢ cUCTEMOM
KOHTPOJISL BEPCU;

— yay4Iiath
IPOM3BOIUTEIEHOCTD
MOJTyJIeH, BBISBIISAS U
yCTpaHss y3KHE MECTa;

— TNPOBOAMTH AHATH3 U
MOHHUTOPHHT
POU3BOIUTENIEHOCTH
MIPUIIOKEHUH;

MPUMEHSTh HHCTPYMEHTBI
11 pepakTopuHTa U
ONTUMHU3AIHNH

— TaTTepHBI
IPOEKTHPOBAHUS;

— CTPYKTYpHI JaHHBIX;

— TPUHIMIIBI CO3JaHUS
uHTEepEiCcoB st
B3aUMOJCHCTBHS C
JIPYTUMH MOIYJISIMU H
CHCTEMaMH, TAKHX KaK
REST API, SOAP;

— paboty c
WHCTPYMEHTAIBHBIM
POTrPaMMHBIM
00eCIICUCHUEM;

— METO/IbI ONITUMH3ALIUH
KO/Ia ¥ aJITOPUTMOB;

— 3¢ dexTrBHBIE
QIITOPUTMBI U CTPYKTYPBI
JAHHBIX /17151 TIOBBILICHUS
MIPOU3BOIUTENILHOCTH;

— MHOTONOTOYHOCTb B
MIPOTPaAMMHBIX MOJYJISX;
— METO/Ibl ONITUMU3ALIH
CETEBBIX MPOTOKOJIOB IS
yCKOpEeHUs: oOOMeHa
JTAHHBIMU;

— KDIIUPOBaHME JAHHBIX;
— yHIpaBJeHUE MaMATHIO;
TEeXHUKU HOBBIIICHUS
MPOU3BOIUTEIIEHOCTH
IPOrpaMMHOTO
o0ecrnieueHus

IIPOrpaMMHUPOBAHNS;
— OTJIAJKHU U
TECTUPOBAHUS
pa3paboTaHHbBIX MOJYJIEH;
— NIpPUMEHEHUs
CTPYKTYpPHOTO U
00BEKTHO-
OpPUEHTUPOBAHHOTO
IPOrpaMMHUPOBAHUS;

— ONTHMH3ALMHU KOJa U
QJITOPUTMOB
IIPOrPaMMHBIX MOJyJIEN
JUISL YBEJIMYEHUS
IIPOU3BOJUTEIIBHOCTH;
MOHMTOPUHIAa W aHajIu3a
IIPOU3BOJUTEIBHOCTH
MIPUIIOKEHUMN.




IIPOrPaMMHOI0 KOJ1a.

IIK 2.3 — HHTETPUPOBATH MOJYJIU | — OOIINE MPUHITUTIBI — HMHTErparuu

Y KOMITIOHEHTBI, (YHKITMOHUPOBAHUS MIPOTrpaMMHBIX MOJYyJIEeH U
obecrieunBasi UX anmnapaTHBIX, KOMIIOHEHTOB B €IMHOE
B3aUMO/ICUCTBHUE; MPOTrpaMMHBIX U MIPOTrpaMMHOE PEILICHUE;
— paboratb ¢ APl u MporpaMMHO-anmnapaTHeix | — paboTsl ¢ API u Be6-
yCTaHaBIUBATh CpEICTB CepBUCAMU IS
COCTUHEHUS MEXKTY aJIMUHHUCTPUPYEMOM B3aUMOJCHCTBUS MEXKIY
KOMITOHEHTaMU; nH(OPMAIIMOHHO- MOJYJISIMU;
— OTCJIEeKUBAThH U KOMMYHHKAIIUOHHOMN — paboThI C
yYCTPaHATh KOHQJIMKTBL U | CHCTEMBI, WHTETPAIMOHHBIMHU
OIIMOKY UHTETpallkH; — MEXYHApOJHbIE wiargopmMamMu u
— aHaJU3UpOBATh U CTaHJapThI JIOKATbHBIX HHCTPYMEHTaMU;
OTIPEEIATh 3aBUCUMOCTH | BBIYMCIUTEIBHBIX CETEHl; obecrnieueHus
MEXIY MOIYJISIMH U — METOJbI U TOJXO/bI K COBMECTUMOCTH u
KOMIIOHEHTaMHU; WHTErpanuu MOayjei u CTaOUIIBHOCTH CUCTEMBI
paboTtarth ¢ pa3IuYHBIMHU KOMITOHEHTOB;
dbopMaTamu 1aHHBIX U — TPUHLHUIIBI
MIPOTOKOJIAMU TIepeaauun BEPCHOHUPOBAHUS U
TAHHBIX yIpaBICHUS U3MEHEHUSIMHU

MIPY HHTETPAIINN;

MPUHIMIBL  6€30MacHOCTH

[P MHTETPALUU MOJIYJIEH

Y KOMIIOHEHTOB

[IK 2.4 — aHaJU3UpOBaATh — TIPUHIHUIIBI ¥ METOIbI — OTJIaJIKU MPOrPaMMHOTO

TpeOoBaHUs K TECTHUPOBAHUS oOecrnieueHus Ha ypOBHE
POrpaMMHOMY MIPOTPAMMHOT0 POTrpaMMHBIX MOJYJICH;
00ecreyeHn o u o0ecreyeHus; — TECTUPOBAHHS
COCTABJISITH TUTAHBI — OCHOBBI MIPOTPAMMHOTO
TECTHUPOBAHUS; MpOrpaMMHUpPOBAHUS U obecrniedeHus;
— CO03/1aBaTh TECTOBbIE APXUTEKTYPHI — (GOopMUPOBAHUS
CLIEHAPUU U TECT-KEHCHI MIPOrPaMMHOI0 TECTOBBIX CLIEHAPUEB;
JUISL TIPOBEPKH obecrieueHus; — TIOATOTOBKH TE€CTOBBIX

(GYHKIIMOHATIBHOCTH U
COOTBETCTBUS
TpeOOBaHUSM;

— BBINOJIHSATH
TECTUPOBAHUE
POrpPaMMHOTO
o0ecreyeHns: BpyUHyIo U
aBTOMATU3UPOBAThH
IPOLIECC TECTUPOBAHMUS,

— aHaJIU3UpPOBATh
PE3yJIbTaThl TECTHPOBAHHUSI
U IOKYMEHTHPOBATh
HaliJICHHBIC OIINOKH;

— pa3pabaThIBaTh
CTpaTeruu OTJIaJKU 1
UCTIPABIATH OLTHOKY B
POrpaMMHOM
o0ecreueHNH;

— BBINOJIHATh MOTYJIbHBIC

— OCHOBBI 0a3 TaHHBIX U
SQL-3amnpocos;

— HMHCTPYMEHTHI JUIs
aBTOMaTH3aIAN
TECTUPOBAHUS;

— OCHOBBI pa3pabOTKu U
OTJaJIKA IPOTPaAaMMHOTO
o0ecrniedyeHus Ha pa3HbIX
A3BIKAX
MPOrpaMMHPOBAHUS;

— moHsTHE AedeKTa
MIPOTPaMMHOTO
obecreueHus;

— KpPUTEpUU KauecTBa
I10;

— BHBI U THITBI
tectupoBanus I10;

— TEXHHUKH PYYHOTO
TECTUPOBAHUS;

iatdopM (ycTaHOBKa
ONEpPalMOHHOW CHCTEMBI,
nononHuTenasHoro 110 u
JPyToro 1o
HEOOXOIMMOCTH);

— OILIEHKH 00beMa
tectupoBanus 10 ¢
HENBIO OTIPE/ICTICHUS
HEOOXOAUMBIX PECYPCOB
JUTSL €TO BBITIOJTHECHUS;

— HACTPOMKHU TECTOBOM
Cpeabl M anmapaTHBIX
CPEZACTB JJIsl BBIITOJIHEHHUS
tectupoBanus [10 B
COOTBETCTBUH C 33JaHUEM
Ha TECTUPOBAHUE B
IpezeNnax cBoen
KOMIIETEHIINH;

— (¢dopMUpOBaHUS U




10

TECThI C UCTIOJIB30BAaHUEM
UHCTPYMEHTOB
TECTUPOBAHUSA, B TOM
YyucIie
ABTOMATU3UPOBAHHOIO
TECTUPOBAHUS;

— HCIOJb30BaTh CUCTEMBbI
koHTpoJis nedexros [10;
COCTaBJISITh OTUYET O

— TEXHHUKHU
ABTOMAaTHU3UPOBAHHOTO
TECTHUPOBAHUS;

— JKU3HEHHBIN LUKII
nedexra I10;

— TIPUHIUIIBI pa0OTHI B
CUCTEME KOHTPOJIS
ne(heKTOB;

OCHOBHBIC IIOHATHUA (6]

MpeACTaBICHUS
OTYETHOCTH O MOJITOTOBKE
K BBITIOJHEHUIO 3aJaHUS
Ha TectupoBanue [10 B
COOTBETCTBUU C

YCTaHOBJICHHBIMU
periiaMeHTamu;
BBITMIOJTHEHUS TECTOBBIX

Mpoleayp Ha TECTOBBIX

BBIITOJTHEHUH kaugectBe 110 JTAaHHBIX
tectupoBanus [10

[IK 2.5 — OIIMCEHIBATH — CTaHAapThl — CO3aHUSI TEXHUYECKOH
(GYHKIIMOHATTLHOCTD TEXHUYECKOU JTOKYMEHTAIUU JIsI
MOJyJIEH B JIOKYMEHTAIUH; MOJYJICH;
JIOKYMEHTAIUH; — TIPUHIIUIIBI — JIOKyMEHTHUPOBAHUS
— CO3/1aBaTh JUarpamMmbl | TOKyMEHTHPOBAHHUS kona, APl u uaTepdeiicos;
JUTSL WJUTFOCTPAITUHU padOThI | IIPOTPaAaMMHOTO paboTsl co
MOJTyJIeH; obecrieueHus; crienanu3upoBaHHbeimM 110
— MPOTrpaMMHUPOBATH C WHCTPYMEHTBI JUISL | IO JIOKYMEHTHPOBAHUIO
HCIOJIb30BaHUEM cO3JaHus TEXHUYECKOH | TPOrpaMMHOTO Koja
KOMMEHTApUEB JIJIsi JIOKyMEHTAIUU u

JOKYMEHTUPOBaHUS KOJa;
— HCIOJb30BaTh
CHelHalbHble METKH/TETH
JUIS OTMETKHU BaYKHBIX
yacTel Koaa B
JIOKYMEHTaIUH;

— BECTH XypHaJ
VW3MEHEHUH U
¢bukcupoBaTh OOHOBJICHHUS
IIPOTrPaMMHBIX MOZYJIEH;
— pa3buBaTh MOAYNIU Ha
Joru4eckue OJI0KH U
OTHMCHIBATh KaxbIi OJI0K
OTJIENbH;

— BKJIIOYATh B
JIOKYMEHTAIUIO
0COOEHHOCTH MOAYJIEH,
TaKHe KaK OrpaHUYeHMUS,
YSI3BUMOCTH WIIH
ONTUMAaJIbHbIE HACTPOUKH;
IIPOBOAMTD PETYIISPHOE
0OHOBJIEHHE
JOKYMEHTAIUU TIPU
M3MEHEHUHU MOJyJIed 1in
n00aBJIEHUN HOBOT'O

(b yHKIMOHANA.

KOMMCHTHUPOBAaHUA KOJa
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2. CTPYKTYPA U COAEP KAHUE TPO®PECCHUOHAJIBHOI'O MOJAYJIA

2.1. Tpyn0eMKOCTb OCBOEHHSI MOTYJIsI

HaumeHOoBaHHe COCTABHBIX YacTeill MOXYJIst

O0BeM B yacax

B 1.4. B popme npaxr.

MOATrO0TOBKH
Y4eOHbIe 3aHATHS 580 222
KypcoBas pabota (mpoekt) 20 222
CamocTosTenpHas paboTta 2 -
[IpakTuka, B T.4.: 288 288
yaeOHast 144 144
IIPOU3BOJCTBEHHAs 144 144
[TpomexxyTouHas aTTecTanus 22
Bcero 604 510
2.2. CTpykTypa npohecCHOHAIBLHOT0 MOYJIsI
Konx OK, TIK
)E b ? < §
2 = | £ B & 2|8
ANMEHOBAHUS Pa3JeioB e g S 3 g £ S g
Bcero E 2 o| = | E
pohecCHOHATBHOTO qac o S o 2 el 5 = | ©
MOYJIs > g8 = - = = B S| E
S E = ‘8 S| 2] 8| =
<= T 0 2 5| 21| o
= & T & E 7]
g g8 |2
m =
1 2 3 4 5 6 718 9 10
OK.01 - Paznen 1. Pazpaborka 66 52 62 62 - -
OK.09, IIK MIPOTPaMMHBIX MOIYJEN
2.1, TIK 2.2,
IK 2.5
OK.01 — Pa3nen 2. OcymecTBnenne 66 52 64 44 | 20 | -
OK.09, IIK WHTETpaIfy MPOrpaMMHBIX
2.1, 11K 2.3, MOJTyJIei
IK 2.5
OK.01 — Pasnen 3. Ioanepxka u 66 40 18 18 - 2
OK.09, IIK TECTUPOBAHHE
2.4,11K 2.5 POrpaMMHBIX MOAYJEH
OK.01 — Pazgen 4. Matematuueckoe 44 34 40 40 - -
OK.09, IIK MOJIETTPOBaHHE
22,TIK 2.3,
K 2.4, TIK
2.5
OK.01 — Paznen 5. Uncnenusie 36 26 34 34 - -
OK.09, IIK METObI
22,1IK 2.3,
TK 2.4, TIK
2.5
OK.01 - Paznen 6. bezonacHocTh 36 26 34 34 - -
OK.09, IIK HIPOrpaMMHOr0
2.2,11K 2.3, obecreyeHust
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K 2.4, TIK
2.5
OK.01 — YueOHas mpakTHKa 144 144 144
OK.09,
K 2.1 -
I1IK 2.5
OK.01 — [Ipow3BoacTBEeHHAS 144 144 144
OK.09, TIpaKkTHKa
K 2.1 -
11K 2.5
[MpomesxyTouHast 22
aTTecTauus
Bcezo: 604 | 510 222 | 580 [ 20 | 2 | 144 | 144
2.3. [IpumepHoe coaepxaHue NpogeccHoHaTbHOI0 MOAYJIsA
HaumenoBanmue IIpumepHoe conep:kaHne Y4eOHOT0 MAaTepPHaJIa, IPAKTHYECKUX H
pa3aesioB U TeM J1a0OPaTOPHBIX 3aAHATH, KYypCcosou npoekm (paboma)
Paznea 1. PazpadoTka nporpaMMHBIX MOAYJIei
MJIK.02.01 Pa3paGoTka nporpaMMHBIX MOIYJei
Tema 1.1. Conep:xanue
Hcnonb3oBanue
NPUHIHUIIOB MoaynbHas apXUTEKTypa MIOCTPOCHUSA MPUI0KEHUH. [TpuHLMTIBL.
00BeKTHO- IIpenmymectsa. [Ipumeps! npunosxeHui
OPHEHTHPOBAHHOTO | ApyprexTypHBIe IAGIOHBI, HPUMEHAEMbIE IPH pa3paGoOTKe HPOTPAMMHEIX
POrPaMMHMPOBANMI | /5 viieit (MVC, MVVM, MVP)
npu pa3padorke = = v
POrpPAMMHEIX NHCcTpyMEHTBI p§3p360TKH MIPHIJIOKEHUH C MOAYNIBbHOM apXUTeKTypor. CHCTEMBI
Moy e KOHTPOJISI BEPCHIA.

Pabora ¢ OubnmmorekamMu (TpUMEHEHHE CTaHIAPTHBIX OHWONIHOTEK, CO3/IaHue
oubnamorex). ba3oBbie npUHIMIBI PadOTBl ¢ MAacCHBaMH, KOJUICKIIUSMH,
ctpokamu. Pabota ¢ naToii u BpeMeHeM.

[laTTepHbl NPOEKTUPOBAHMWA: OTHOIICHUS MEXIy KiIaccaMd H OOBbEeKTaMHu
(HacrmemoBaHHWe, — peanM3alMs,  acCOIHMaIlMs,  KOMIIO3HWIIUSA,  arperamus),
uHTep(eiicel, abCTPaKTHBIE KIAaCcChl, MOPOKIAIONINE IATTEPHBI, MATTEPHBI
IIOBCJACHUS, CprKTypHBIe HaTTepHLI, IIOBCICHYCCKUEC HaTTepHBI, HaTTepHBI
00BEKTOB.

CucremMa BBOJIA-BBIBOJA, CPEJICTBAa JocTyna K (ainam W mankam (¢aitioBoi
CHCTEMBI, YTCHMS/3AIMCH, CXKAaTHA IOTOKOB M MEXaHHU3MOB H30JIMPOBAHHOTO

XpaHeHusl.
Pabora co CTPOKaMH, PETYIISIPHBIMH BBIPa)KEHHUSIMU,
KOJIMPOBaHME/AEKOJUPOBAHNE TEKCTa.

AcuHXpOHHas Mojenb nporpammupoBanus. Ilym  motokoB. 1llabmon

ACUHXPOHHOI'0 BBI3OBA MECTOOB. CHHXpOHI/ISaIH/IS[ BBI3BIBAKOIIICTIO ITIOTOKA.
Hepeznaqa 1 IPUCM CTICHUAIIBHBIX JAHHBIX COCTOSIHUS.

[TapannensHoe nporpammupoBanue. Co3gaHue 3agaur. MeToabl OXXKHMIIAHUA
BBITIOJIHCHMS 3amaud. JIsMOma-BelpakeHHs B KadecTtBe 3amaud. Co3manue
NpOoJI0JKEeHU 3a1aun. Bo3BpaT 3HaueHuil u3 3agaun. OTMeHa 3a/1auu.

B ToM 4mciie mpakTHYECKUX M J1a00PATOPHBIX 3aHATHH

1. Pa3zpaboTka mporpaMMHBIX MOJyJeH A paboTsl ¢ MmaccuBamu. PabGota uepes
CHUCTEMY KOHTPOJISI BEPCHI.

2. Pa3zpaboTka mporpaMMHBIX MOAYJEeW st paboThl ¢ KoyuieKiusmu. Pabora

4yepe3 CUCTEMY KOHTPOJISL BEPCUI.
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3. Pa3paboTka nporpaMMHBIX MOAYJIEH Ui paboTHI ¢ AaToi u BpeMeneM. PaboTa
yepe3 CUCTEMY KOHTPOJISI BEpCUH.

4. Pa3paboTka TpPOTpaMMHBIX MOAYJIEH C WCIIONB30BAaHUEM TMATTEPHOB
poeKTHpoBaHmsl. PaboTa yepe3 cucTeMy KOHTPOJISI BEPCHH.

5. HaBurammsa mo ¢aitnoBoii cucreme. Utenne u 3amuch QaiinoB. Paborta c
noTokamu. PaboTa ¢ 30MpOBaHHBIM XPAHUIIUILEM.

6. PaGora ¢ OompmmMu oObeMamMu TekcTa. KomupoBanwe M IeKOAMpPOBAHUC
ctpok. llocTpoeHme perymspHBIX BBIpaXeHWH. UTeHWe W 3amuch (ailyioB B
Pa3HBIX KOJUPOBKaX.

7. OpFaHI/I?:aHI/IH ACUHXPOHHOI'O BbI3OBA MCTOJOB

8. Co3manne TpPOTPaMMHOTO MOIYJS, KOTOPHIA OYIET BBHIIOIHITH METOIBI B
paMKax HapaulebHbIX 32124

Tema 1.2. KinroueBble
AJITOPUTMBI U
CTPYKTYPbI JaHHBIX
JJISI BHITIOJTHEHHS
3aa4 MPOrpaMMHBIX
Moayaei

Conep:xanue

ANTOpPUTMBI U CTPYKTYpPbI AaHHBIX. OLEHKa CIIOKHOCTH aaropuTMmoB. lloHsTne
ACUMIITOTUYECKOH oOueHkd. bonpmme O-HoTauuu. BpemeHHas CI0XHOCTb
anroputma. IIpocTpaHCTBEHHAs CIOXKHOCTh airopuT™Ma. AHAIU3 XY.IIETo,
JIYYIIETO U CPEJHEro CIyvaeB.

OcCHOBHBIE CTPYKTYpBl IAHHBIX (MacCHB, CBSI3HBIH CIHMCOK, CTEK, OUYEpelb;
OIIEpaLlMH BCTAaBKH, IOVCKA U yIAJICHHS; TPEACTABICHIE JAHHBIX B IAMSITH).

AJTOpUTMBI  COPTHUPOBKM M  moUcKa. OCHOBBI PEKYpPCHM: TPUMEpHI,
[IPEUMYILECTBA U HEJOCTATKH.

Xem-tabmuma u xem-¢pyHknwst. Kommusnn u paspemenne Komwtu3ui. MeTozsl
XCIIMPOBAaHUSI U CXKaTUsi JAaHHBIX. OQQEKTHBHOCTP W NPHUMEHEHHE Xelll-

CTPYKTYD.

HepeBbs u rpadsl. [IpeacraBnenue rpadoB u aepeBbeB. [lonck B rinyOuHYy U
mupruHy. MUHUMYM 3aTpaTHBINA My Th (anroputM JledkeTpsl). JlepeBns moucka u
obxoja.

}KaI[HLIC AJITOPUTMBI U JWMHAMUYCCKOC IIPOrpaMMHUPOBAHUC. OcHOBHEBIE nacu
AUHAMUYCCKOI'O IMMpOorpaMMUpPOBaHUS.

AnroputMel paboThbl C TEKCTOBBIMH JaHHBIMH. Onepanuu Haf crpokaMu. Ilouck
MOACTPOKH (HAUBHBIA aJIrOpUTM ToWcKa, anroput™m Kuyra-Moppuca-IIpatra,
anroput™m boiiepa-Mypa). IlpobGmemsl Ha crTpokax (3agada o prOK3ake,
PENaKLIMOHHOE PAaCcCTOSHUE). AJITOPUTMBI C HCIHOJIB30BAHHEM XEIIMPOBAHUS
(xemw-pyHKIMM Ui CTPOK, anroputM PaOuna-Kapma). CTpokn M CTpPYyKTYypbl
JIAHHBIX (OTepaliy ¢ IMHAMUYECKUMU CTPOKaMH, TPHAJIbHBIC JICPEBbsI)

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

B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHIA

9. OneHka coKHOCTH aJITOPUTMOB

10. IIpumeHeHuE peKYPCUBHBIX aJIrOPUTMOB

11. Pabota ¢ anropurMaMu COPTUPOBKH U TIOUCKA

12. Co3nanue Xem-TabJui] U UX UCIIOJb30BaHUE [l YCKOPEHUS MOUCKA TaHHBIX

13. Haxoxxaenne kpaTyalmmx myTed B rpadax ¢ HCIOJIB30BAHUEM alrOPHUTMa
JelkcTpel

14. PemeHue 3amaunl O PIOK3aKe C HCIOJIB30BaHHMEM METOJAa JTUHAMHUYECKOTO
IPOrpaMMHUPOBAHHUS

15. Peanm3anyst CTpOKOBBIX aITOPUTMOB

16. Peanu3zaiiys MpHOPUTETHBIX OUepeneh TS IIIaHUPOBAHUS 3a/1a4

Tema 1.3.
IIpoexTupoBanune
MoayJIeH

Conep:xanue

OCHOBHBIE NPUHLMIBI TPOEKTUPOBAHUS MOAYJIEH MPOrpaMMHOTO OOecTIeYeHusl.
Mertoapl aHanu3a TpeOOBaHMH M CIIOCOOOB ompeneneHus (HyHKUHOHATBHOCTH
Moayisi. Meroapl aHaiv3a M ONTUMHU3ALMU ITPOCKTUPYEMBIX MOIYJIEH s




14

MOBBIIIICHUST WX 3(PPEKTUBHOCTH U KadecTBa. Jlekommoswiwus 3amaud Ha
noazanayn. Coznanue crueruduKaui MoIyIs.

[IpuHITATIBE oOecrieueHust 0€e30I1aCHOCTH, MIPOU3BOAUTEIEHOCTH u
MacITa0MPYEMOCTH MPH MPOSKTHPOBAHHUN MOJTYIICH

[TpuHIHITEI TPOCKTUPOBAHHUS KJIACCOB. [IpOCKTHUpOBaHHME KIIACCOB C YYETOM
WHKAICyJIsAuu. Vcronp30BaHne HACICIOBaHU: CO3JaHUE HEpPapXHUil KIACCOB.
[Tonmmmophu3m: meperpy3ka MeToI0B 1 HHTep(hEeHcoB.

[Ipumenenne nuarpaMm KJIaccoB IpU IPOEKTUPOBAHMU TpeOOBaHUI K
BHYTpPEHHEH CTPYKType NPOrpaMMHOI0 MOIYJISI.

HpI/IMeHCHI/Ie AuarpaMMm  KOMIIOHCHTOB IJid BU3yaJM3allid OpraHu3alyiu
KOMIIOHCHTOB ITPOCKTUPYEMOT'O MOOYJIA

B ToM umciie NpaKTHYECKUX M J1a00pPaATOPHBIX 3aHATHH

17. Ananu3 TpeGoBaHUH K MOZLYJIIO M ONIpe/iesieHHe ero QYHKIMOHATBHOCTH

18. Co3nmanne crermu@uKaIy MporpaMMHOTO MOTYIISI

19. IpoekTupoBanne TpeOOBaHWH K BHYTPEHHEH CTPYKType NpPOrPaMMHOTO
MOJYJSl  CpEICTBaMM  JuarpaMM  KiaccoB.  [IpuMeHeHHe  naTTEpHOB
POEKTHPOBAHUS

20. IlpoextupoBaHme TpeOOBaHWH K OpraHU3allid KOMIIOHEHTOB MOIYJIS
CpeACTBaMH JuarpaMMbl KOMIIOHCHTOB

21. TIlpoextupoBath HHTep(dEHCH  MPOrpaMMHOTO  oOecredeHus s
B3aMMOJICHCTBHS C IPYTHMH MOJYJISIMH M CHCTEMaMH

22. Anany3 W ONTUMHU3ALMS HPOECKTUPYEMOrO MOAYJIS ISl MOBBILICHUS €ro
3¢ (}EeKTUBHOCTH U Ka4eCcTBa

Tema 1.4. Coznanue
MPOTrpPaMMHBIX
MoayJiei st
B3anMO/IelcTBHS C
MOJIL30BaTeIeM

Conep:xanue

Buner monp3oBarensckoro wuHTEpdeiica (KoMaHIHAS CTPOKa, TpadUUecKui,
pedeBoit). OcCHOBHBIE OTambl W TNPUHIMIBI  pa3pabOTKH  rpadUIecKoro
MOJIb30BATENILCKOT0 HHTEpdeiica.

TexHOMOTHM M MHCTPYMEHTHI Pa3paboTKu rpadUvecKkoro IMoJIb30BaTEIbCKOTO
nHTepdetica.

KomnoneHTs! rpaduueckoro mojis30BaTeNnbeKoro naTepdeiica. Turel 31eMeHTOB
ynpasneHus. KommnoHoBka snemeHTOB ynpanieHus. CoObiTis. OO0paboTuuKu
COOBITHH.

Pabora ¢ oxHamm. OcHOBHBIE MeTOABI paboThl ¢ okHamu. Co3laHWEe OKHa:
(dbyakun U knaccel. OTKPBITHE W 3aKPBITHE OKOH. B3amMonelcTBHE ¢ OKHAMU
(mampuMmep, mepepada AaHHBIX). [Ipumepsl Bamuganuu (mpoBepka ¢opmara
BBoga). CoolbmeHnss 00 omuOkax ¥ YBEAOMIIGHHS  IOJB30BATEs.
Hcrionp30BaHue PETYISPHBIX BRIPAKEHUH [T BaTHIAITHH.

MHOTronoTOYHOCT M aCHHXpPOHHas pabora okoH. MuoromorouHocts B GUI-
npwiokeHusix. [IpoOieMbl  CHHXpOHM3alMM  TOTOKOB.  Mcmonb3oBaHue
ACHHXPOHHBIX BBI30BOB JUISI JOJITO BHINIOJHUMBIX ONepanui.

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

PaGora ¢ TekctoMm, u3oOpakeHusimMu. [locTpoeHne TpadMKOB M JAHATPAMM.
bubnmoreku uist noctpoenus rpadukos u auarpamMM. Pabota ¢ MmynpTHMeaHa

B Tom uncie NMPAKTUYCCKUX U ﬂaﬁopaTopm,lx 3aHATHI

23. HpOCKTHpOBaHI/Ie TJIaBHOT'O OKHa MPWJIOKCHUA C HCCKOJIbKUMU IMaHCIISIMUA U
QJICMCHTAMU YIIPABJICHUSL.

24, Pa3paboTka MOIyJIe MHOTOOKOHHOTO TPUJIOKEHHUS

25. PazpaboTka cTHied AN TMPUIIOKEHUS OJs YIy4IIeHUS B3aWMOJEWCTBUS C
10JIb30BATENIEM

26. Pa3pabotka Moaynel st peJCcTaBIeHHUs] TEKCTOBOM HH(POPMALIH

27. Pa3paboTka Moyse uisi paboThHI ¢ H300paKeHISIMHU
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28. PazpaboTka Momyneit Ui npeAcTaBieHUsT HHPOpMaUK B BUJE IpadUKOB U
JuarpamMm

29. PazpaboTka Moxynel ajisi pabOThI ayIM0 U BUAEO

30. Peammzamusi 3arpy3kd JaHHBIX W3 WHTEpHETa B (JOHOBOM pexume 0e3
OJIOKHPOBKH OCHOBHOTO ITOTOKA TPUJIOKCHHSL.

31. Pa3paborka (opMbI pErUCTpalMil C JJIEMEHTAMH BBOJAa U IPOBEPKOM
KOPPEKTHOCTH BBEJICHHBIX JAHHBIX.

Tema 1.5. Co3nanue
MoOIyJIed AIs
B3anMO/IelicTBHS C
0a3aMHu JaAHHBIX

Conep:xanue

BzaumopeiictBue mnpuiokeHus ¢ 0a3oi JaHHBIX. TEXHOJOTMH JIOCTyNa K
JTaHHeIM. bezonmacHoCTh mpH paboTte ¢ OazaMu JaHHBIX.

[Horstme m mpemmymectsa ORM. Konnenmmeld 00BEKTHO-PEISIIHOHHOTO
otoOpakeHuss u wucnoyib3oBanue ORM-OubOmmorek. [Ipumenenne ORM  mns
paboThI ¢ 6a3aMHU JAHHBIX.

Peammzamus CRUD-onepanuii B nmpuinoxkeHnd. BeimmonHeHne 3ampocoB K 6ase
JAHHBIX.

B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aAHATHIA

32 Pa3pa0oTka nporpaMMHBIX MOJYJICH it paboThI ¢ 0a3aMU TaHHBIX

33 Pa3paboTka mporpaMMHBIX MOIYJIEH 1T paOOTHI ¢ 3almpocaMu K 0a3e JaHHBIX

Tema 1.6
IpuHUMNBI
0e30MacHOCTH,
NPOU3BOAUTE]bHOCT
HHu
MacIITadupyeMoCTH
NPOrpaMMHBIX
MoayJei

Conep:xanue

OcHoBHBIE TOHATHS: 0e30macHOCTh MIPOrpaMMHOI0O obecnieueHus,
MPOU3BOJUTENBHOCT MOAYJIEH, MacmTabupyeMoCTh apXHUTEKTYpbl. MeTombl
obecrieueHnst O6e3omacHOCTH. MDaKTOpPBI, BIMSIOMINE HA MPOH3BOIUTEIHEHOCTb.
TeXHUKM TOBBIMICHHS MPOM3BOAUTEILHOCTH IMPOrPAMMHOIO  OOECIeUeHHS
MacmrabupyeMocTh: TOPU3OHTANbHAS W BEPTHKAIbHAsS MaclITaOHPyeMOCTb;

OPUHOMIIBI  TPOEKTUPOBAHUS AN MaclITadMPYyEeMOCTH;  HCIIOJIb30BaHUE
00ayHbIX TEXHOJOIMHA [uIa MacmrabupoBaHus. MeTpuku 0€30MacHOCTH
(Hampumep, KOJMMYECTBO Yys3BUMocTe). WHCTpyMEHTHI UIsi MOHHMTOpPHHIA

IMPOU3BOJUTCIILHOCTH. HOI[XOI[BI K Harpy3o4HoMy TCCTHUPOBAHHIO.

ITonstne ontumm3aruu koma. OCHOBHBIE 1€ ONTHMHU3AIMH: TIOBLIIICHIE
CKOPOCTH  BBHITNIOJHEHHS, CHIDKEHUE T[OTPEONIEHUS IMaMATH, YIydIleHue
YUTAEMOCTH M TOLIEPXKKH KojJa. MeToapl yiaydlll€HUs  aJrOpUTMOB.
[Mpodunuporanre u OTNIaAKa MPOU3BOAMTEIBHOCTH. CrenuduuHbie METObI
ONTUMH3ALNH IS PA3HBIX S3bIKOB TPOTPAMMHUPOBAHUSL.

B Tom uncie NMPAKTUYCCKUX U ﬂaﬁopaTopm,Ix 3aHATHI

34. Onrumuzanmusi NOPOEKTHPYEMBIX  MOAyJed s
3¢ (heKTUBHOCTH U Ka4ecTBa

ITOBBINICHUSA Hux

35. Pemenue 3aa4 Ha ONTUMHU3AIMIO AITOPUTMOB

36. AHanM3 ¥ MOHHUTOPHHI NPOU3BOAUTEIBHOCTH NMpUiIoKeHui. ObecneueHue
MPOU3BOAMTEILHOCTH M  MAaCIITaA0UPYEeMOCTH TMPH pa3paboTKe MOJyJei
MIPOTPAMMHOTO 00ECTICUCHHUS

37. YnyumieHue NTPOW3BOIUTEIHFHOCTH MOJIYJIEH IOCPEIACTBOM BBIABICHHUS H
YCTpaHEHHSI Y3KUX MECT

38. ObecneueHne 0Oe30macHOCTH TpH pa3paboTKe MOJyJeld NPOrpPaMMHOrO
oOecnieyeHust

Paspen 2. OcymecTBjIeHHe HHTETPAIMH IIPOTPAMMHBIX MOAYJICH

MJIK.02.02 OcymecTB/IeHHe HHTETPAIMM MPOTPAMMHBIX MOAYJIEH

Tema 2.1.
OCHOBBI HHTETPAINHA

ConepxaHue

Pa3pabotka REST API. Knuent-cepBepHoe BzanmozaeicTue. OCOOEHHOCTH
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NMPOrPaMMHBbIX
MoyJaei

nepenaun uudopmanuu no HTTP nporokony. Ctpykrypa HT TP 3ampoca.
HTTP meronsr; GET, POST, DELETE, PUT, PATCH. HTTP 3arosioBku.
Teno 3ampoca.

Mapmpytuzanus 3amnpocoB. [ pynnupoBka MmapuipyToB. CTaTHUECKUE PECYPCHI.

O06pabortka 3ampocos monb3oBarens. Path, Query mapamerpsr.
Oo6paboTtkacoaepxumoro body: raw, objects, forms, multipart. Bamunarms
JIAHHBIX.

®dopmupoBaHue U OTIIPaBKa OTBETOB: object, file. [lapameTpsr oTBETOB: cTaTyC
KOJI, TUTI COACP>KUMOT0, 3arojoBKH, cookies. [lepeHanpasnenus.
Cepuanuzanus/gecepuanunzanms 00beKTOB.

Coznanne u yrpasieHne GOHOBBIMHU 3aa4aMHu.

Ayrtentudukanus u aropuzanust. oAuth, JWT, forms. Ceccun. Ponesoe
pasrpaHHYeHue I0CTyIa K pecypcam.

Pazpabotka WebSocket API. B3anMmopeiicTBie KIIMEHTa B cepBepa 1Mo
WebSocket nporokoinry. Hactpoiiku coenunaenusi. OTKpBITHE U 3aKPBITHE
coenunenusl. [lepenava cooOIeHUs cepBepy.

Pa3paboTka MuKpocepBrcoB. MUKpOCEpPBUCHAS 1 MOHOJIMTHAS apXHUTEKTYypa.

Cunxponnoe (REST, gRPC) u acuaxporHoe (6pokepsl cOOOIIeHNH)
B3aUMOJICHCTBUE MEXKY MUKPOCEPBHCAMH.

B ToMm uncie MPAKTHYCCKUX U HaﬁOpaTOprIX 3aHATHH

1. Cozranme KIIMEHTCKOTO MPHUIIOKEHUS sl paboThl ¢ mybmuaabiM AP

2. Cozmanme REST API mpunoskenus ¢ peanuzanueii: 1006aBIeHus, yIaIeHNs,
M3MEHEHUs M Co3AaHus JaHHbIX (OT 3 - 4 cymHocTei)

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

4. Pacumpenue pynkumnonana REST API npunoxenus: padora co
CTaTHYSCKUMU M300paKeHUsIMH (pecypcaMu) - 3arpy3Ka, repeiaua, yJaajeHue.

5. Pacummpenne gynknuonana REST API mpunoxenus: oopadotka path u
query mapaMeTpoB

6. Pacinpenne gynknuonana REST API npunoxenns: o0pabotka ommoox,
nepeaaya coobuieHuit 06 ommoKe MoJIb30BaATENIO

7. Pactumpenue ¢pynkimonana REST API npuoskeHus: Baiuaamus
MOJTyYEHHBIX JTAHHBIX

8. Pacumpenne gynknuonana REST API npunoxenus: noGaBienne GOHOBBIX
3a1a4

9. Pactumpenue ¢ynkironana REST API npunoxenus: n1o0aBiaeHue
ayTeHTU(UKAIMK U aBTOPH3AIINH, CO3/IaHHE POJICBOM CHCTEMBI

10. Co3pnanue KIMEHTCKOTO MPHUIIOKEHUS 1Sl paOOTHI C Iy OIUYHBIM
WebSocket.

11. Co3nanue cepBepHOro MPUIIOKEHUS JUIst paboThI Mo websocket mpoTokoy.

12. Co3pmaHue MUKpOCEPBHCHOTO MPHIIOKEHUS ¢ B3anmozeiicterueM o REST

13. Coznanne MUKPOCEPBHCHOTO MPIJIOKEHUS ¢ B3auMoaeiicTBueM o gRPC

14. Co3manne MUKPOCEPBUCHOTO MTPUJIOKEHHUS C B3aUMOIEHCTBHEM UYepes3
Opoxkepa nputokeHuit (consumer, producer)

Tema 2.2. YnpaBJjenue
U MOHUTOPHUHT
HHTETPUPOBAHHOMN
CUCTEMBI

Conepxanue

HacTtpoiika koHUrypalyu 1 COOPKH MPUIIOKEHUS.

JlorupoBanue coObiTHil. KoHurypauus sorupoBanus. ¥ poBHH JOTHPOBAHHA.
JlorupoBanue B ¢aiiisl pa3mnaHoro Gopmar.

MOHUTOPHHT NPUIIOKEHHS: HArpy3Ka, OIMOKK, cOOp cTaTHCTHKH. BHepeHne
cOOpIIMKa METPHK.

WncTpymenTsl koHTeliHepu3anun. KonTeitnepuzanus npuwioxenusa. Cpenctea
JIOCTAaBKH M CPEJICTBA Pa3BEPTHIBAHMSI PEIICHUSI.

B ToMm uucie MPAKTHYCCKHUX U naﬁopaTopmﬂx 3aHATHH
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15. HactpouTh KOH}HUrypauuio rest api npuiiokeHus (TopT, XOCT, JaHHBIE IS
MOJIKJIIOYEHMSI K HICTOYHUKY JAHHBIX, IPUBATHBIE KITIOUH).

16. BHenpuTh JIOTHpOBaHUE B rest api MpHUiIoKeHNe.

17.YnakoBka rest api MpUIIOKEHUST B KOHTEHHED U IOCTaBKa Ha APYToe
YCTPOMCTBO

Tema 2.3. Conepiane
besonacnocts npu [IpoTokoss! ¢ ncrons3oBanreM Oe3omnacHoro coequnenus: HTTPS, WSS
HHTErpatum (WebSocket Secure).
[Ipenotepamenue yrpo3 6ezomacHoct: SQL nabekuun, CSRF, XSS.
XemmmpoBaHue CEHCUTUBHBIX JAHHBIX, IPUMEHEHNE allTOPUTMOB XCIITHPOBAHHS
MapoJiei ¢ CoJIbIO.
Amnanu3 yszBuMocTeld. Perynspaeie ayautsl 6e3onacHocth. [lpumenenue
JYYIINX NPAKTHK 3alUThl HHPOPMALIUH.
B ToM yucie IPaKTHYECKUX U J1a00PATOPHBIX 3aHATHI
18. lobaBnenue SSL ceprudukarta B IpHIOKCHHE
19. Hactpotika koHbUrypauuu 6e30macHOCTH MPUIOKEHHSI
Tema 2.4. Conepixanue
OnTimusanus u MacmrabrupoBaHue HHTETPUPOBAHHBIX pelieHuid. [ opu3oHTanbHOE U
MacITa0upyeMocTs BEPTUKAIBHOE MacIITaOHMpPOBaHHE.
g:;i;f:ff OBAHHBIX OnTuMm3auy MPOU3BOANTEIHHOCTH. KammpoBanue qanHbIX.  OnTHMHA3aIus

3aIpoCcoB K 0a3aM JaHHBIX.

[TpodunmpoBanne Koxa. YMEHbIICHHE BPEMEHH OTKITHKA.

B ToMm uncie MPAKTHYCCKUX H ﬂaﬁopaTopm,lx 3aHATHI

20. Peanuzanusi K3MPOBaHKsI JAHHBIX B rest api MPHIOKEHUE

21. OnTuMu3anys IPOM3BOJUTEIBHOCTH rest api uepes npouanpoBaHue

KypcoBoii npoekr (padota) (20 yaco)

Paznen 3. [loaaep:kka U TecTUPOBAHUE MPOTPAMMHBIX MOy 1€

M/IK.02.03 ITonaep:kka 1 TeCTUPOBaHHE MPOrPAMMHBIX MOYJIeil

Tema 3.1.
KadecTBO
NMPOrpamMMHOro
odecreueHus

Copepxanne

OnpeneneHne  KadecTBa  NPOTPaMMHOTO  MOAyNss. MeTpukH — KadecTBa
MIPOTPaMMHBIX MOJyJiel (CTaTWYecKHe METPUKH: KOJIMYECTBO CTPOK KOJa,
LUKIOMAaTHYeCKasi CIOXXHOCTb, KO3((QUIMEHT CBSI3HOCTH M  CLEIUICHHOM:
JUHAMHYECKHAE METPUKH: TMOKPBITUE KOJAa TECTaMH, 4acTOTa OTKAa30B, BpeMs
OTKJIMKA). [I[pUHINITBEI TPOEKTUPOBAHKS Ka4ECTBEHHBIX MOTYJICH.

CranzapTsl 1 MOJIENTN KauecTBa MpOrpaMMHBIX Moayiei. [Ipumenenne moneneit
KauecTBa. MHCTpyMEHTBI [UIsi OLEHKM KadecTBa. lIpakTHueckue acmeKTsl
MOBBIILICHHS Ka4eCTBA.

B ToMm uncie NMPAKTUYCCKUX U ﬂaﬁopaTopm,lx 3aHATHII

1. AHanM3 ¥ OIEHKa KadecTBa IPOrPaMMHOTO MOAYNIS C HCIOJIb30BaHHUEM
METPHK KauecTBa MPOrpaMMHBIX MOTyJIeH

2. Mcnonb30BaHME CTATHYECKOrO aHAIM3a Koaa JJIs BBIABJIICHHA ,Z[e(i)eKTOB

3. Pa3zpaboTka 1 mpuMeHEeHHe NPOLECCOB 00ecleUeH s KayecTBa B )KU3HEHHOM
LIUKJIEe Pa3pabOTKU NPOrPaMMHBIX MOAYJIEi

B ToMm umnciie caMocTOosITEIbLHAS pa60Ta Oﬁy‘lalOlIII/lXCﬂ
OcHosnobie UHCMPYMEHMbl ons OYEHKU Kauecmea
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Tema 3.2. Conep:xanue
Ormaxea ITonstne ormamku. [lomsTus ommOkm, aedekra, cOos, 0TKaza. THITEI OMTHOOK.
TIPOrpaMMHOTo Wuctpymentsl ais otnanku. [porecc momaroBoii oTiiagku (yCTaHOBKA TOYCK
Moy OCTaHOBa, IIIaT 3a IIaroM BBIMOJIHCHUE KO/Ia, TPOCMOTP COCTOSIHUS NTEPEMEHHBIX,
BBITIOJITHEHHE OTACIBHBIX dacTed koma). CTparerum morcka omuoboK (METoI
MTOJIOBUHHOTO JEeNIEHUsS, METOJ HCKIIOYeHHS, MPOBEPKAa TPAHUYHBIX YCIOBHIA,
MOWCK TAaTTEPHOB TOBTOPSIONIUXCS OIMMOOK). JIOKyMEHTHpOBaHHE Ipolecca
OTJIA/IKH.
B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHIA
4. Pa3paboTka cTpaTeTHH OTJAIKA W HCHPABJICHHE OIMMMOOK B MPOrPaMMHOM
obecrnieueHuu
5. Koni-peBbio ¥ mapHOE MPOrpaMMHUPOBaHHE
Tema 3.3. Couepmaﬂne
Oo6paborka IMoustHe  wckroueHws. TuUmbl  HCKIOYEHHWA. MexaHu3M  00paboTKU
HCKITIOYeHU UCKItOYeHH. Jlornka paboOThI C HCKIIOYCHHSMH. MeTOnIbl OTIaJKH KOaa C
HMCIOJIb30BaHNEM UCKIIIOUEHUN U JIOTUPOBAHUS.
B ToM unciie npakTHYEeCKUX U J1a00PATOPHBIX 3aHATHIA
6. OCHOBHBIE KOHCTPYKIIHH JUTIsI 00paOOTKH UCKITIOYNTEIIHHBIX CHTYAITHi
7. IIpakTHUY€ECKOE UCIIOJBb30BAHNE HCKIIIOUEHHUH B peaJIbHOM 3a/1a4e
8. OopaboTka ommbok u uckioueHne B RESTful API
Tema 3.4. Conep:xanue
TecTupoBanue [lonsaTHe mpolecca TECTHPOBAaHHWS MPOTPAMMHOTO OOecTedYeHUs. JTarbl
MPOrpaMMHBIX mpoliecca TECTUPOBAHUS IPOTPAMMHOTO OOECIIEYeHUS. TEXHUKA PYIHOTO
Moay.Jeii TECTUPOBAHMSI U aBTOMAaTU3UPOBAHHOTO TECTHPOBAHUS

Mogens pabotel ¢ nedextamu. [lpuHIUNIBI pabOTBl B CHCTEME KOHTPOIIS
Je(hEKTOB.

Bunsl TectupoBanus (QyHKIHOHAJIBHOE TECTHPOBaHHE, HEPYHKIHOHAIBLHOE
TECTUPOBAHME, CTATUYECKOE U INHAMUYECKOE TECTUPOBAHUE).

Tunsr  TecTupoBaHus ~ (MOAYNHbHOE  TECTHPOBaHHE,  WHTETPALMOHHOE
TECTUPOBAHUE, CUCTEMHOE TECTUPOBAHME, IPUEMOYHOE  TECTUPOBAHMUE,
Harpy304HOE€ TECTHPOBAaHHUE, CTPECC-TECTUPOBAHME)

TectupoBanue o Oenomy SIIMKY. MeTOJ MOKPHITUSL OIEpaTropoB. Meron
IIOKPBITHSI YCIIOBHM.

Tectuposanue no 6enoMy smuKy. MeTos KOMOMHATOPHOTO MTOKPHITHUS YCIIOBHH.

TGCTI/IpOBaHI/Ie 10 YCPHOMY SNIIUKY. MCTO,Z[ KJIaCCOB 5KBUBAJICHTHOCTH.

TecTupoBaHHe 110 YEPHOMY SIMKY. MeTo rpaHUYHbIX 3HAYEHUI.

MOILyJ'II)HLIe TCCTHI. TeCTHpOBaHI/Ie HUHTCIpalnu. MeTO,I[BI U UHCTPYMCHTHI UIA
TCCTUPOBAHUA UHTCTPUPOBAHHBIX peH_IeHI/If/’I.

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

9. Ananu3 TpeOOBaHMI K MPOrPaMMHOMY OOECIIEUYCHHIO M COCTABIICHHE TIAHOB
TeCTHpOBaHMs. lIcronbp30BaHME CHUCTEM KOHTPOJSA HePEKTOB MPOTPAMMHOTO
obecrieueHus

10. TectupoBaHue MeToAaMu Oeyoro SIWKa. MeTox MOKPBITHSA OIEpaTOpOB.
MeTo 1 HOKPBITHS YCIOBHH.

11. TectupoBaHue MeTOAaMHM O€JIOr0 siUMKa. MeToJ KOMOHMHATOPHOIO
IIOKPBITHSI YCIIOBHM.

12. TectupoBaHHe 10 YEPHOMY SIIKKY. MeTO1 KJIaCCOB 3KBUBAJIEHTHOCTH.

13. TecTupoBaHue 10 YEPHOMY SIIHUKY. MeTo/ rpaHUYHBIX 3HAUEHUH.
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14. TecTupoBaHHE MO YEPHOMY SIIUKY. AHAIW3 NPUYUHHO-CICICTBEHHBIX
CBSI3Eil.

15. Pa3paboTka MOIYJNBHBIX TECTOB.

16. Pa3paboTka MOAYIBHBIX TECTOB C MPOBEPKON PE3yJbTaTOB TECTUPOBAHUS C
Y4ETOM MOTPELIHOCTH.

17. Pa3pa60TKa MOAYJBHBIX TSCTOB AJid OTACJIbHO KOMIIMJIUPYCMBIX MOHYHeﬁ.

18. Pa3paboTKa MOJIYJIBHBIX TECTOB TSI IPOBEPKHU KOJIICKITHA.

19. TeCTI/IpOBaHI/Ie HUHTCTpalunu. Hammcanue u BBINOJIHEHHUE TECTOB JJIsL
IIPOBCPKU BSaHMOI[CfICTBI/ISI MCIKAY MOOYJISIMUA

20. TectupoBanue RESTful API

21. TecTupoBaHHe MPOU3BOAUTEIHLHOCTH

22. Pa3paboTka gepe3 TeCTHpOBaHHE.

Tema 3.5.
Honnep:xka
NMPOrpaMMHBIX
MOayJiel

Conep:xanue
PaboTpl, BBIMONHAEMBIE TIPU TOAJIEPKKE TMPOTPAMMHOTO  OOecreueHHs.
Ucnpanenne nedexroB. PeBptompoBanme koma. Pedakropmar Kona.

OnruMusanusa Koaa.

Crannmaptel pa3paboTku W OQOpMIIEHHS JOKYMEHTAllUM Ha MPOTrpaMMHOE
obecrieyenue. [IpUHIMITBI JTOKYMEHTHPOBAHHS MPOTPAMMHOTO OOeCTeYeHusI.
WHCTpyMEHTSBI [UIs CO3/IaHUSI TEXHUYECKOW JOKYMEHTAIlMd U KOMMEHTHPOBAHHS
KoJia

Bunpl TectoBoil JOoKyMeHTauuu. TecToBas JOKYMEHTALUS MOATOTOBUTEIHHOTO
stana. TecToBas JOKyMEHTAIUS Ha ATAle 3aBepUICHHs pa0doT M0 TECTUPOBAHUIO.
TectoBble cimydyan u cueHapuu. Hammcanuwe TecToBbIX ciydaeB. CTpykTypa
TECTOBOTO crieHapus. OTueT o AedekTax

B Tom umcie NPaKTUY€CKUX U naﬁopaTopHMx 3aHATHI

23. Pa3zpaboTka JOKyMEHTAIlMU Ha MPOTPaMMHOE O0ECIIeYeHHe B COOTBETCTBUU
co craHmapramMu. BeaeHue jKypHaja H3MEHEHUN W (ukcanus OOHOBICHUS
MIPOTPaMMHBIX MOJTYJIEH.

24. PeBblonpoBanue, peakTOPUHT ¥ ONTUMH3ALINS KOJIA.

25. Pazpabotka [IporpaMMbl 1 METOIVKH MCITBITAHUH.

26. Co3nanne cienudukanuii API

Pa3znen 4. MatemaTnueckoe MoJeJMpOBaHue

M/IK.02.04 MaTemMaTH4ecKOe MO/IeTUPOBaAHME

Tema 4.1. Conep:xanue
MaTtemMaTHueckoe = v
[onsatne wmopenmu. Kraccudukanms wopeneit. IloHsatue wmaTemarnyeckon
MOJeJMPOBAHUE KAK N
eTONONOrHSE Mozenu. Tumbl MareMaTHdecKnx  Mojenied. IIpuHIHMIBI  MOCTpOCHUS
M o
MaTEMATHYECKUX MOJIENEH. OcHOBHBIE STAIbI MaTEMAaTHYECKOTO
pemeHus
MOJICIMPOBAHUSL.
NMPAKTHYEeCKUX 32124 =
B ToM 4mciie mpakTHYECKUX M 1a00PATOPHBIX 3aHATHH
1. ITocTpoeHue mpOCTENUIINX MATEMATUIECKUX MOJENEH
Tema 4.2.
. Conep:xanue
JIunelinoe ”
Kanonnueckas 3ajaua JIMHEWHOTO MPOrpaMMUPOBAHHUS. OCHOBHBIE
NMPOrpaMMHUpOBaHMe o "
ONpeCICHHUS. I'paduueckwmii METOJI peLeHus 3a1a4 JIMHEHHOTO
nporpammupoBadus. CHMIUIGKCHBI METOJ pEIIeHUs 3aJad  JTHHEHWHOTO
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MporpaMMHUpOBaHus.  TpaHCHOpTHas 3ajaga o

]_[eJ'IO‘lI/ICJ'IeHHOG ImporpaMMHUpOBaHUC.

3aJga4da. Ha3HAUYCHUAX.

B ToM unciie npakTHYECKUX M 1a00pPaATOPHBIX 3aHATHH

2. Pemenwe 3aa4 TMHEHHOTO MPOTPaMMHUPOBAHUS CHMILIEKCHBIM METOAOM

3. Perenue TpaHCHOPTHOM 3a/1a4n

4. Perttenne 3agaun 0 Ha3HAYEHUSIX

5. [IpuMeHeHue HHCTPYMEHTAIBHBIX CPEJICTB JIIs PEIICHUS 3a1a4 TMHSHHOTO
IPOrpaMMHUPOBaHUS

Tema 4.3.
. Conep:xanue
Henuneiinoe "
OCHOBHbI€E NTOHATHS U OTIPENIETIEHNS HEIMHEHHOTO POrpaMMHUpOBaHust. MeToab!
NMPorpaMMHupoOBaHue N
penIeHns 3a7a9 HeMHEIHOTO IPOTPaMMHPOBAHHS.
B ToM unciie NpaKTHYECKUX M J1a00PaATOPHBIX 3aHATHH
6. Perenue 3a7a4 HeMMHEHHOT O IPOTrPpaMMHUPOBAHHUS
Tema 4.4.
Conep:xanue
JAunnamMuyeckoe
OCHOBHBIE TOHSTHS ¥ OIpPENENeHUs IUHAMHYECKOTO IPOrPaMMHPOBAHUSI.
MporpaMMHUpoOBaHHe
3amaun, pemaemMple METOAAMH JHHAMUYECKOTO TPOTPAMMHPOBAHHUS
B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aAHATHIA
7. Pemenne 3a7a4 ONITUMAIIEHOTO pacTpeeNieHIs] pECYPCOB, O 3aMeHe
000pyTOBaHUS
8. Pewenue 3amay OlpeAeIeHus ONTUMAJIBHOIO IyTH, OIITUMaIbHOIO
pe3epBUPOBAHUS
Tema 4.5.

CeTeBble METOBI
TIJIAHUPOBAHMS U

Conep:xanue

OcHOBHbIE TIOHATHS W olpe/iesieHust Teopun rpados. Haxoxaenue kpardaiiiiero
nytu. lepeso pemienuii. CeteBble rpaduku. PacueT BpeMEeHHBIX TapaMeTPOB.

ynpasJieHHsl
B ToM unciie TpaKTHUYECKUX M J1a00pPaATOPHBIX 3aHATHH
9. Pemenue 3a7a4 Ha MPUMEHEHHE METO/IOB CETEBOTO IJIAHUPOBAHMUS
Tema 4.8.
Conep:xanue
CucremMbl MacCOBOTO " va—
05V B NS MapkoBckuil ciydaiiHblii mpomecc. CHCTEMbl MaccOBOTO  OOCITY>KHUBaHHUS:
y OCHOBHBIE NOHATHS, Knaccudukanus. Cxema rudeIn U pa3MHOKEHUS
B ToM unciie npakTHYeCKUX M J1a00pATOPHBIX 3aHATHIA
10. Pacuer xapakTepUCTHUK MPOCTEHIITNX CHCTEM MacCOBOT'O 00CTYKHBaHHUsI
Tema 4.9.
Conep:xanue
Teopust urp
[Ipenmer u 3amaum Teopuu urp. OCHOBHBIE MOHATHS TEOPUU WUTp. MaTpuyHbIE
urpel. bumatpuunsie urpsl. Irpsl B pa3BepHyTOi hopme
B ToM unc/ie NpakKTHYeCKUX M J1a00pPaATOPHBIX 3aHATHH
11. Pemenue urpoBsIX 3a/1a4 ¢ HYJIEBOW CYMMOI.
12. Pemenue 3a7a4 B pa3BepHyTO hopme
Tema 4.10.

Conep:xanue
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HNMuTanuoHHoe
MO/eJIMPOBaAHUE

OcHOBHEBIC TIOHATHA HUMHUTALITMOHHOT'O MOACIIUPOBAHUA. HpI/IMepI:I
HUMHUTAIIMOHHBIX MOI[eJ'IefI. MGTOI[I)I HNMUTAIITMOHHOT'O MOACIUPOBAHUA.
I/IHCTp}IMeHTaJ'IBHLIC Cp€ACTBA UMHUTAITMOHHOT'O MOACJINPOBAHUA

B ToM ymciie NpaKTHYECKUX M J1a00pPaATOPHBIX 3aHATHH

13. Pa3paboTka npocteiiiieii IMUTAITMOHHOW MOJICITH

14. PemeHue 3amady MacCcoOBOIO O6CJ'Iy)KI/IBaHI/I$I MCTOAAMHM HMHUTAIITMOHHOI'O
MOACIIMPOBAHUSA

Pa3nea 5. UucjaeHHbIe MeTOAbI

MIK.02.05 YucjeHHbIE METOIBI

Tema 5.1. Conep:xxanue
ITpubmKeHHbIE Crioco0bl XpaHEHHS YUCE B TaMsITH KOMIbIOTepa. AOCOIOTHAS TIOTPEITHOCTD,
4YHCIa U IeiiCTBUSA OTHOCHUTEIIbHAS IOTPEITHOCTD.
HaJl HUMH Bepurle, coMHHUTENbHBIE, 3HAYAIIIE TU(PHL.
[Morpemnoctu apudmeTrueckux AeicTBuid. OlieHKa MOTIPEIIHOCTeH 3HAYCHUH
GhyHKIIIH
B ToM unciie IpakTHYEeCKUX U J1a00PATOPHBIX 3aHATHI
1. BpluuciieHWe TOTPENTHOCTEH NPHUONMKEHHBIX 3HaueHWi. Beraucienue
MIOTPEITHOCTEN Pe3yIbTATOB apU(PMETHUECKUX ACHCTBUH.
Tema 5.2. Conep:xanue
YucjieHHbIE METObI = >
Otaenenne KopHeit. MeTo 1 MOJIOBUHHOTO JeIeHHs. MeTo MPOCTOl UTePaLIUH.
peretmst Mertoasl HproTOHA: METOI XOpA, KACATEIbHBIX.
ajredpanyecKux u M H . 6 N C
eTonbl HeloToHA: KOMOMHUPOBAHHBIA METOM XOPI U KacaTelbHBIX. CpaBHEHUE
TPAHCHCHACHTHBIX METOJOB BBIYUCJICHHM 110 CKOPOCTHU CXOAMMOCTH UTEPAIIMOHHOTO IIpoIlecca
ypapHenun B ToM unciie npakTHYECKUX U J1a00PATOPHBIX 3aHATHIA
2. Pemenne anreOpanveckux M TPAHCUECHJICHTHBIX YpaBHEHUH NMPHOINKEHHBIMU
MeToJIaMu (METO]T TOJIOBUHHOTO JIENIEHUS], METOJT POCTHIX UTepaIluii)
3. Pemenne anreOpanmdecKux U TPAHCIICHIEHTHBIX YpaBHEHUH MPUOIKEHHBIMA
MeTonamu (Metosl HeroToHa)
4. MOHHMTOPUHT U aHAJIU3 IPOU3BOJAUTEIHBHOCTH Pa3pabOTaHHBIX MPUIIOKCHUN
JUIs1 YUCJICHHOTO PEUICHUS] YPaBHEHUM.
Tema 5.3.

YucjieHHbIE METOABI
pelieHune CUCTEM

Copepxanne

Pemenue cucteM JIMHEHHBIX anreOpavdyecKux ypaBHEHHE MeromoMm ['aycca.
IIpumenenue metona ['aycca mJig BBIUMCICHUS ONPEIETUTENENH U HaXOXKICHUS

JTHHCHHBIX 00paTHON MaTpPHULIBL.
aJredpandecKux M . 5 M Seit C N
. eTo mpocToit uteparuii. Meton 3elinens. CpaBHEHHE METOJIOB BBIYUCIIEHUI
ypapHenun 10 CKOPOCTH CXOAMMOCTH UTEPALIMOHHOTO IIpoliecca.
B ToM 4nciie NpaKTHYECKUX M 1a00pPATOPHBIX 3aHATHH
5. Pemienue cuctem TMHEHHBIX anredpanyeckux ypaBHeHUH MetooM [aycca.
Brruncnenne onpeaenutens. Haxoxaenne oOpaTHOM MaTPHLIBI
6. Permenne cucteM JIMHEHHBIX anreOpandeckux ypaBHEHUH METOJOM MPOCTOM
WTEpaLuU, METOIOM 3eiiiens
7. MOHUTOPHUHT U aHAJIN3 IPOU3BOIUTEILHOCTH Pa3pabOTaHHBIX TPUIIOKECHUN
JUIsl YMCJICHHOTO PEIlIeHHs CHCTEM JIMHEHHBIX aJire0pandecKuX YPaBHEHHIA.
Tema 5.4. Cojiep:kanne
HuTepnossiuus u [Tonstne naTepnonsauuu. UHTEpnonsunoHHbIN MHOTOUIEH Jlarpanika.
IKCTPANOJIANNA Wntepnonsauuonnsie popmyist HeroToHa.
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pynxomii WnTepnionsanus cryaiiHamMH.
Okcrpanossiuys GyHKUIHUI.
B ToM unciie npakTHYECKUX M 1a00pPaATOPHBIX 3aHATHH
8. CocraBneHne HHTEPIOSAIMOHHBIX Gopmyn Jlarpamxka u HetoToHa.
HaTepnonauus crjaiiHaMu.
9. DkcTpanonupoBaHue QyHKIMHA
Tema 5.5. Conep:xxanue
Yuciaennoe Ksanparypusie popmynsr HeroTona-Koreca.
HHTErPUPOBaHUe Ksanpatypnas popmyna ['aycca. CpaBHEHHE METOIOB YHCICHHOTO
HWHTETPUPOBaHUS
B ToM ymciie npakKTHYECKHUX M 1a00pPaATOPHBIX 3aHATHH
10. Bpruucnenue nHTerpanos npu nomomu ¢opmyn Herorona — Koteca
11. Beruucnenue nHTErpasioB npu nmomoiuy Gopmyin ["aycca.
Tema 5.6.
Conep:kanue
YucineHHbIE METOAbI " "
Merton Ditnepa. YTouHeHHas cxema Diiepa.
pelenust
Meton Pynre — Kyrra. CpaBHEeHHE METOJI0B.
00BIKHOBEHHBIX
auddepeHmanbHbIX | B TOM Ynciie NpaKTHYECKUX U J1a00PATOPHBIX 3aAHATHH
YPABHEHUIA 12. Haxoxxaenue pemeHnii 0ObIKHOBEHHBIX AH((epeHIHaNbHbIX YpaBHECHHN

pu oMoty Gopmyn Difnepa.

13. Haxoxaenne peniernii 00bIKHOBEHHBIX AuddepeHnnaIbHbpIX YpaBHEHUH
merosioM Pynre — Kyrra.

Tema 5.7 UucjeHHoe
penleHue 3aaa4
ONTHMH3AUU

Copepxanne

MeTtoabl MUHMMH3ALUMKA (QYHKIUM OJHOH IE€PEMEHHOM: METOH AUXOTOMHH,
METOJ 30JI0TOTO cedeHusi. MeToIbl MUHUMH3AUK (QYHKIMU JIBYX TIEPEMEHHBIX:
[IOKOOPJAMHATHBIN CITYCK, HAUCKOPEUILINI CITyCK

B Tom umcie NMPAKTHYCCKUX U ﬂaﬁopaTopm,Ix 3aHATHI

14. HaxoxeHue SKCTpEeMyMOB (QYHKITUI OJTHON TIepeMEHHON MPUOIKEHHBIMU
METOAAMHU

15. HaxoxxaeHnue skcTpeMyMoB (yHKUIUH IBYX NIEPEMEHHBIX NPUOIMKEHHBIMU
METOJIaMHU

Pa3nen 6. be3onacHOCTHL MPOrpaMMHOro odecneyeHust

M/IK.02.06be30nacHOCTh NIPOrPaAMMHOIO 00ecneYeHus

Tema 6.1.
OCHOBBI
0€30MacHOCTH
MPOrpaMMHOI0
o0ecnmeyeHUs

Conep:xanue

Bgenenue B kubepbezonacHocTs u ysa3sumoctu 110.
Mojenu yrpo3 v aHajiu3 pUCKOB.

VYazsumocTu BeO-nipritoxkenuii: OWASP Top 10.
Bezonachas ayrenTH(UKALUSA U aBTOPU3AIHSL.
Kpunrorpadus as pa3paboTINKOB.

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

1.AHanu3 Koa Ha HAJIMYKE YSI3BUMOCTEH - pyuHoi review 1000 cTpok kona

2. SQL uHBEKIUH - SKCILTyaTalHs ¥ 3alUTa YI3BUMOT0 IPUIOKEHHS

3. XSS aTaku - co3iaHue ¥ MPEIOTBPAIICHUE MEKCAHTOBOTO CKPUIITHHTA

4. CSRF 3ammura - peanu3zanus TokeHoB U npoBepku Origin/Referer
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5. CocTaBiieHre MOJIETTH YTPO3 JIJIsl TATIOBOTO BEO-TIPHITOKCHIS

6. Hactpoiika 6e3onacHoii ayrentudukanuu ¢ JWT u refresh Tokenamu

7. Peammzarmust RBAC cuctemsl ¢ pa3aeneHneM MPUBHIICTHIA

8. llludpoBanue gaHHBIX ¢ cnojs3oBaHueM AES u RSA

9. XsmmpoBanue napodeii c salt u adaptive functions (berypt, Argon2)

10. Ananm3 cereBoro Tpaduka ¢ momoripro Wireshark

11. Ckanuposanue yszumocteit OWASP ZAP u Burp Suite

12. Hactpoiika HTTPS u co3nanne caMONOANKMCAHHBIX CEPTH(GHKATOB

13. 3amuTa ot brute-force aTak ¢ orpaHHYEHHEM TMOMBITOK BX0J1d

14. be3omacHas paboTta ¢ daitramMu

15. Peanm3amus 6e30MacHO lecepruaTn3aiy JAHHBIX

16. Ayaut JioroB 0€301TaCHOCTH M BBISBJIICHUE TIOJIO3PUTEIIbHOM aKTUBHOCTH

17. Hactpoiika CORS nonutuk assi BeO-MPUIOKESHUH

18. 3ammuTa ot DDOS arak ¢ momompo rate limiting

19. be3zonacHast paboTa ¢ TaMATHIO B MPHJIOKCHUAX

20. Cospanue 0e3onacHoro API ¢ Banumanueii Bcex BXOIHBIX JAHHBIX

Tema 6.2.
Pa3pabotka
0esonacuoro 11O u
NPUKJIAIHASA
Kpunrorpadgus

Coneprxanne

[TpuHIUIEI 6€30ITaCHOTO MPOEKTHPOBAHUS APXUTEKTYPHI.
Kpunrorpaduieckue mpoTOKOIIbI U UX peaIn3alusl.
Kpunrorpadus B MOOMIIBHBIX MPUIOKESHUSIX.
Kpunrorpadus B BeO-TIpHIIOKEHUSAX.

Kpunrorpadus B 001auHBIX cpeaax.

B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHI

21. Peanu3zanus end-to-end mmdposanus Juist Meccenpkepa Ha Signal Protocol

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

23. Coznanme secure OAuth 2.0 nposaiinepa ¢ PKCE u 3amuToi#i ot aTak

24. immnemenranus JWE (JSON Web Encryption) m1st 3amuiméHHbIX TOKEHOB

25. Pazpabotka 6e3omacHoro voting system ¢ homomorphic encryption

26. Coznanue cryptocurrency wallet c ECDSA wu hierarchical deterministic keys

27. Peanuzanus secure password manager c client-side encryption

28. Hactpotika HSM smMynsitopa jijisi anmapaTHOH 3alliThl KIFOUeH

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

30. UmnnemenTanus zero-knowledge proof st ayrenTiudukannu 6e3 mapons

31. Cozmanne blockchain smart contract csamuroiior reentrancy attacks

32. Peanu3aius secure multi-party computation Jijisi COBMECTHBIX BBIYHCICHUN

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

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

35. Co3nanue hardware-backed key storage st MOOMIBHOTO PUJIOKCHHS

36. MmruremenTanust digital signature system c timestamping
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37. Hacrpotika certificate transparency logs anmsimonnTopunra SSL
cepTHdHKaTOB

38. Pa3pabortka Secure session management czauguroiior hijacking

39. Cozmanne cryptographically secure RNG (random number generator)

YuyeoHasn npaktuka (144 yaca)

Buasl padort:

[TpoekTrpoBaHKe MOIYJEH MPOrPaMMHOT0 00ECIIEYEHHS C yYETOM TEXHUUECKOTO 3aaHus

Busyanuzanuu u onucaHus apXUTEKTYPHBIX PEIICHUH

Omnpenenenne nHTEPQECOB 1 B3aNMOICHCTBAI MOIyJIEH B CHCTEME

Cosznanne MoayJiel IpOrpaMMHOTO O0SCTICUEHUS

Pabora ¢ API u BeG-cepBrucamu AJ1sl B3aMMOIECHCTBUS MEXKAY MOILYJISIMH

Pabora ¢ nHTErpanOHHBIMY ITaTGOPMAMU U HHCTPYMEHTAMU

Otnazaka mporpaMMHOro obecrieueHns: Ha ypOBHE MPOrPaMMHBIX MOAYJICH

TectupoBaHre MPOrpaMMHOTO 0OECTICYCHHUS

. ®opMrpoBaHHE TECTOBBIX CLIEHAPHEB

10 IMonroroBka TecTOBBIX MIaTGOpM (YCTaHOBKA OMEPANMOHHON CHCTEMBI, TOTIOTHUTEIHHOTO
MPOTrPaMMHOTO 00eCIIeUeH s U IPYroro Mo HeoOX0JUMOCTH)

11.0nenka o0beMa TECTUPOBAHUS POTPAMMHOTO 00ECTICUSHHS C TIENTBI0 OTPeAeIICHIsI HEOOXOTUMBIX
PECypCOB ISl €O BBIITOJHEHUS

12.®opmupoBaHue U MPECTaBICHNE OTYETHOCTH O TIOATOTOBKE K BHIMOTHEHUIO 33/IaHUsI Ha
TECTUPOBAHUEC IIPOTrPaMMHOT0 06GCHC‘IGHI/IH B COOTBECTCTBUU C YCTAHOBJICHHBIMU PCTIaMCHTaAaMU

13.BrInonHeHNe TECTOBBIX NPOLEAYP Ha TECTOBBIX AAHHBIX

14.Co3naHue TeXHUYECKON JIOKYMEHTAIUH JIJIsl MOTYJICH

15. loxymentupoBanue koqa, APl u untepdeiicor

16.Pabota co criennanu3upoOBaHHBIM MPOTPAMMHBIM 00ECIIEYeHHEM 10 IOKYMEHTHPOBAaHHUIO
IPOrpaMMHOr0 Koja

©oNogk~wdE

IIpousBoacTeenHas npaktuka (144 yaca)

Bunasbi padot:

[IpoexTrpoBaHue MOAYIEH TPOTPAMMHOTO OOECTIEUEHHS C YIETOM TEXHUIECKOTO 3aJaHHSs

Busyanuzanum u onucaHust apXuTEKTYPHBIX pEIIeHUI

Onpenenenre MHTEPQPEHCOB U B3aUMOICHCTBUS MOTYJIEH B CHCTEME

Coznanne MoyJel IpOrpaMMHOTO OOeCTIeUeHUS

OnTuMu3anys Koja v aropuTMOB IIPOTPAMMHBIX MOJIYIIEH ISl YBEIHUEHUS IPOU3BOUTEILHOCTH

MOHUTOPUHT U aHAJIU3 ITPOU3BOAUTEILHOCTH IIPUIIOKEHUI

WuTerpanust mporpaMMHBIX MOIYJIEH U KOMIIOHEHTOB B €IHOE MTPOTrPAMMHOE PEIICHUE

Pabora ¢ API u BeO-cepBrcaMu /st B3aUMOJIEHCTBHS MEKAY MOYISIMHU

. Pabora ¢ uHTErpanMoHHBIMHU TIATHOPMAMU M HHCTPYMEHTAMHU

10 Ob6ecrnieueHre COBMECTUMOCTH M CTa0MIIBHOCTH CUCTEMBI

11.0tnaaka mporpaMMHOTO 00eCIiedeHHs Ha YPOBHE IPOTPAMMHBIX MOJTyJIeH

12.TectupoBanue MporpaMMHOTO 0OECIIEYeHNS

13.dopmupoBaHHe TECTOBBIX CIICHAPHEB

14.TloaroroBka TecTOBBIX MIaTHOpPM (YCTAaHOBKA ONEPAIMIOHHONW CUCTEMBI, IOTIOJTHUTEIIEHOTO
MPOrpaMMHOT0 00ECTICYEeHUS U IPYTOro 0 HEOOXOUMOCTH)

15.0meHka o0beMa TECTUPOBAHUS TIPOTPAMMHOTO 00ECTICUEHUS C TIETBI0 OTPEACIICHAS HEOOXOMMBIX
PECYPCOB IS €T0 BBHITOTHEHHS

16.HacTtpoiiku TeCTOBOM Cpe/bl U anmapaTHBIX CPEJICTB JJIs BBITOJHEHUS TECTUPOBAHUS MPOTPAMMHOTO
obecrieueHus B COOTBETCTBHH C 3a/IaHUEM Ha TECTUPOBAHUE B MIPEIesiaX CBOCH KOMITETCHIINN

17.®opmupoBaHUE U MPEACTABICHUE OTICTHOCTH O MTOATOTOBKE K BHITIOJHEHUIO 33a/IaHUS Ha
TECTUPOBAHKE MTPOrPAMMHOT0 00ECTIEUEeHHUsI B COOTBETCTBUH C YCTAHOBIICHHBIMU PETJIAMEHTAMH

18.BrimoHeHNE TECTOBBIX MPOLIEAYP Ha TECTOBBIX JTaHHBIX

19.Co3nanne TeXHUYECKOM JTOKYMEHTAIIUH JIJIsl MOYJIeH

20.loxkymentupoBanue kona, APl u untepdeiicon

21.Pabora co cienuain3upOBaHHBIM IPOTPAMMHBIM 00€CIIEYeHHEM 110 JOKYMEHTUPOBAaHUIO
MIPOTPaAaMMHOTO KOJIa

©oN>T~wWNE
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Pexomendyemasn popma npomescymouHoi ammecmayuu — IK3AMeH

Bcero 604 gyacos

2.4. KypcoBoii padorta (mpoekT)

BrInonHseTcs KOMIUIEKCHBIN KypCOBOW MPOEKT MO BCeMy MPOGECCHOHATEHOMY MOTYIIIO.
[IpumMepHas TemMaTHKa KypCOBBIX MPOEKTOB (PadoT)

1. PasButue u unrerpanus HR-Monyins B KaipoByIO CUCTEMY IIPEITPUATHS 1S
aBTOMATH3ALMH IIPOLIECCOB HAMa U YIIPaBJICHUs IEPCOHATIOM

2. CoznmaHue CHCTEMBI YIPaBICHHS IPOEKTaMH C UCIIOJIb30BaHUEM MOTYIbHON
ApPXUTEKTYPBI

3. Pazpabotka u uHTerpanys Moayis ymnpasiaeHus npoekramu B CRM-cucremy

4. Co3znaHue U MHTerpanus 1aTeXHOro MOAYJIs AJs 3JEKTPOHHOM KOMMeEpIUU

5. Co3pganwne miargopmsl 111 0OMEHA COOOIIEHUSIMU

6. Wuterpauus pa3HbIx 0a3 JaHHBIX B €IUHYIO CUCTEMY

7. MopynbHas apXUTEKTypa U HHTErpalusi MoayJiell B paclpe/Ie]IeHHON cUCTEME
YIPaBJIEHUS CKIAJICKUMHU 3alacaMu

8. Cozmanue MOIynst ayTeHTH(PUKAIIN

9. Hurerpauus 6a3bl JaHHBIX C MOAYJIEM 00paOOTKH JaHHBIX

10. Co3nanHus M MHTETpALUS AHATTUTHYECKOTO MOYJISI It 00paOOTKH JaHHBIX B
MEIUIUHCKON MH(POPMALIMOHHON cucTeMe

11. Pa3pabotka u unHTerpanus oopasonareabHoro Moaynis B LMS-cuctemy

12. Pa3pa0oTka u MHTErpanus reoJOKalMOHHOIO MOJYJIsl B CUCTEMY YIPaBJICHHUS
TPaHCIIOPTOM

13. Pa3paboTka u MHTErpamus HOBOro MOAYJS /Uil CUCTEMBI YIIPaBJICHUS CKIIAA0M

3. YCJI0OBUS PEAJIM3ALIUU TPO®ECCUOHAJIBHOI'O MO YJIA

3.1. MarepuajibHO-TeXHHYECKOe o0ecnedyeHne

JIaGoparopusi «Pa3paboTKM M WHTErpalud NPOrPaMMHBIX pELIECHHWI», OCHAIIEHHas B
cooTBeTcTBUU ¢ npuioxenuem 3 T1OII.

3.2. YueOHO-MeTOaHYECKOE o0ecIeueHue

Jnst peanuzanuu  mporpaMMbl  OMOIMOTEYHBIM (OHA 00pa3oBaTEeNbHON OpraHU3aIluu
JIOJDKEH UMETh MeYaTHBIE U/UIIH DJIEKTPOHHBIE 00pa30oBaTeIbHbIE U HHPOPMAIIMOHHBIE PECYPCHI IS
UCIIONIb30BaHUsl B oOpasoBarenbHOM Tporiecce. [Ipu dopmupoBanun Oubamorednoro GoHmaa
00pa3oBaTeNbHON OpraHu3aly BHIOUPAETCS] HE MEHEEe OJJHOTO M3/IaHUS U3 MEePEUMCICHHBIX HUKE
MEYATHBIX W3JaHUi W (UIU) DJIEKTPOHHBIX H3JIaHUN B KaueCTBE OCHOBHOTO, MPU ITOM CIIHCOK
MOJKET OBITh JIOMOJHEH HOBBIMH M3IaHUSIMH.

3.2.1. OcHOBHBbI€ NeYaTHbIE H/WJIU YJIEKTPOHHbIE U3IaAHUSA

1.

Aranpios, B. I1. Matematnueckue MeToabl B IporpaMMupoBanuu: yueoHuk / B. T1.

AraneioB. — 2-¢ u3l., nepepad, u jgon. — MockBa: ®OPYM : UHOPA-M, 2023. — 240 ¢c. —
(Cpennee mpodeccuonansuoe odpazopanue). - ISBN 978-5-8199-0410-7. - Tekct: 3MeKTPOHHBIH.
- URL: https://znanium.ru/catalog/product/1896458 — Pexxum noctyma: mo moJImricKe.

2.

Emenuna E.M. Ilognepkka U TeCTHpOBaHKE MPOTrpaMMHBIX MoayJieit: yueOnuk / E.1.

Emenuna. — MockBa: KHOPVYC, 2024. — 272 c. — (Cpennee npodeccruoHanbHOe 00pa3oBaHUe).
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3. Konpnaes, B. JI. YnucnenHsle METOABI M MpOrpaMMupoBanue: yueonoe nocodue / B. /1.
Konpaes; mox pen. JL.I. I'arapunoii. — MockBa: ®OPYM : UHOPA-M, 2025. — 336 c. —
(Cpennee mpodeccuonanbaoe oopazoanue). - ISBN 978-5-8199-0779-5. - Tekct: 251eKTpOHHBIH.
- URL.: https://znanium.ru/catalog/product/2139606 — Peskum mocTyma: mo moIImucKe.

4, Jlamauk MLII. Yucnennsie metonpl: yueOHoe m3manue / Jlamumk M.IIL., Parynuna
M.U., Xennep E. K. - MockBa: Axamemus, 2024. - 256 c. (CoenuanbHOCTH CpPEIHETO
npodeccronanbHoro odpazomanusi). - URL: https://academia-moscow.ru - Pexum pgocryma:
OnextponHas Oubnuoreka «Academiamoscow». - TeKCT: 3IeKTpOHHBIN

S. PoraueBa O.A. PazpaboTka mporpaMMHBIX MoAaylei: yueOHoe u3nanue / Porauesa
O.A. - MockBa: Axanmemus, 2024. - 272 c. (Ilpodeccun cpennero mnpodeccuoHanbHOTO
obpazosanmus). - URL: https://academia-moscow.ru - Pesxum mocrtyma: DieKTpoHHass OubiaroTeka
«Academia-moscow». - TeKCT: 2JIEKTPOHHBIH

6. Cnabuos, B. JI. YucneHnHsle METOABI U MPOrpaMMUpPOBaHKE: yueOHOe mocolue s
CIIO / B. A. CnabuoB. — 2-e u3n., crep. — Cankr-IletepOypr: Jlanb, 2022. — 460 c. — ISBN
978-5-8114-9250-3. — Tekct: 3nekTpoHHBIA // JlaHb: 3JIEKTPOHHO-OMOIMOTEYHAS CUCTEMA. —
URL.: https://e.lanbook.com/book/189402 — Pexwum nocTyma: jist aBTOPHU3. TOJIb30BaTEIICH.

1. ®enopoBa [.H. OcymiecTBieHre WHTETpAIlMM MPOTPAMMHBIX MOIYJCH: ydeOHOe
n3nanue / ®@emgopoa I'.H. - MockBa: Axkamemus, 2023. - 288 c. (CnenmanbHOCTH CPETHETO
npodeccroHanbHoro obpazomanus). - URL: https://academia-moscow.ru - Pexum gocryma:
DnexTpoHHas 6ubnnoreka «Academia-moscowy. - TeKCT: 3JeKTPOHHBIH

8. ®enopoBa ['.H. Pazpaborka wmoayneii mnporpamMmHOro obOecreueHus JUis
KOMITBIOTEPHBIX cUcTeM: yueOHoe uznanue / @egoposa [.H. - MockBa: Akanemus, 2024. - 384 c.
(CriermanbHOCTH  cpeiHero  npodeccuoHansHoro obpasosanust). - URL: https://academia-
MOSCOW.ru - Pexum pocryma: OnekrpoHHas OuOimoreka «Academia-moscow». - Tekcr:
3JIEKTPOHHBIN

3.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH (1pU He0OX00UMOCU)

1. I'OCT 19.001-77. T'ocymapctBennsblii cranmapt Coro3za CCP. Enunas cuctema
IporpaMMHOM nokyMeHTauuu. OOmme mnosoxkeHus (BBeaeH B jelcTBue IlocTaHoBieHUEM
Ioccranmapra CCCP ot 20.05.1977 N 1268). - URL: https://www.consultant.ru - Pexum
noctyna: [IpaBoBoBoi cepeep Koncynbrantllmroc. - TekcT: 351eKTpOHHBIN

2. I'OCT 19.101-77. TocymapctBennsblii crannapt Coro3a CCP. Egunas cucrema
MIPOrpaMMHOM JOKyMEeHTaluu. Buapl nporpamMm U TOpOrpaMMHBIX JOKYMEHTOB (BBEAEH
IMocranosnenunem I'occrangapra CCCP ot 20.05.1977 N 1268). - URL: https://www.consultant.ru
- Pexxum nocryna: IIpaBoBoBoii cepep Koncymnbsrantllntoc. - TekcT: aeKTpoHHbIN

3. I'OCT 19.102-77. T'ocymapctBenHsblii crtanzapt Coro3a CCP. Egunas cucrema
nporpaMMHOM nokymeHtauuu. Cragum pa3paboTku (BBeaeH B JeiictBue IlocraHoBiieHueM
Ioccrangapra CCCP ot 20.05.1977 N 1268). - URL: https://www.consultant.ru - Pexum
noctyna: [IpaBoBoBoit cepep Koncynbrantllmtoc. - TekcT: 351eKTpOHHBIN

4. I'OCT 19.201-78. TocynmapcrtBenHnbii cranpapt Coro3a CCP. Egunas cucrema
MpOrpaMMHOM  JOKyMeHTanuu. TexHudeckoe 3adaHue. TpeOOBaHUS K COJEPKAHUIO H
odopmiienuto (BBeneH B Aeiictsue [loctanonenuem I'occrangapra CCCP ot 18.12.1978 N3351).
- URL: https://www.consultant.ru - Pesxum nocryna: IIpaBoBoBoii cepeep Koncymnprantllmioc. -
TekcT: 2neKTpOHHBIH
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o. I'OCT 19.701-90. Enunas
aJITOPUTMOB, MPOrPaMM, JAHHBIX W cucTeM. OO03HAYCHHS YCIOBHBIC M IMPABUJIA BBITOJHEHHUS
(yrB. IlocranoBnenwem I'occranmapra CCCP 26.12.1990 N 3294). - URL:
https://www.consultant.ru - Pesxum mgocrtyma: IIpaBoBoBoii cepBep Koncynsrantllnroc. - Tekcr:
3JIEKTPOHHBIN

6. 'OCT P MHCO/MDBK 25023-2021.
®enepanuun. CUCTEMHas M TIPOrpaMMHas HHKeHeprst. TpeOOBaHMs M OLEHKA Ka4eCTBa CHCTEM H

CHUCTEMa IPOrpaMMHON JOKyMeHTauuu. Cxemsl

oT

Haumumonaneubeiii  crangapt Poccuiickoi
nporpaMMHoOil  npoxaykuuu  (SQuaRE).
npoaykuuu (yTB. U BBeAeH B AeiictBue Ilpukazom Poccranmapra ot 19.11.2021 N 1524-cT). -
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N3mepenuss kayecTBa CHUCTEMBI M IIPOrPaMMHOMN

TeKCT: ANeKTPOHHbBIN

7. Axkornos, A. C. MuTanioHHOE MOJEIUPOBaHUE: YUEOHUK U MPAKTUKYM JJIS BY30B /
A. C. AxomnoB. — 2-e u31., epepad, u non. — Mocksa: M3narensctBo FOpaiit, 2024. — 426 c.
— (Boicmiee oOpa3oBaHue). ISBN 978-5-534-18379-5. TekcT: SIeKTpOHHBIA //
OopasoBarenbHas wiathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/534885

8. 3roxa 1O. H. IIpoekTupoBanue mporpaMMHOT0 00ECTICUEHUS: YIeOHO-METOIMIECKOE
mocoome / 1O. H. 3roma. — CII6.: Haykoemkue Ttexnomormm, 2024. — 74 c.
URL:https://publishing.intelgr.com/archive/Proektirovanie-programmnogo-obespecheniya.pdf. -
TexcT: 2MeKTpOHHBIH

9. [Toxonmonuna E. B. PeBblompoBaHue mporpamMMHBIX MOJyJei: ydueOHoe u3gaHue /
ITokonoguna E. B., Jloarosa H. A., AnanneB J[. B. - MockBa: Axkamemus, 2024. - 208 c.
(CriermanbHOCTH  cpeiHero npodeccuoHanbHoro obpasosanust). - URL: https://academia-

MOSCOW.ru - Pexwum poctymna: OnekTpoHHas Oubimoreka «Academia-moscow». - Tekcrt:
3JIEKTPOHHBIN
10.  bubmumoreka npodeccuonaia Nel https://profspo.ru/

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA
MPO®ECCHUOHAJBHOI'O MOAYJIA

Kon IIK, OK Kpurepun onenku pesyiabrara

(moka3aresim OCBOEHHOCTH KOMIIETEeHIHii)

DopMbI KOHTPOJIA U
METO/AbI OLICHKHU

OK.01 pacnio3Haer  3ajauyy — w/unu npobimemy B | KoHTponbHBIE paOoTHI,

npo(hecCHOHATFHOM W/WIIM COLMATIbHOM KOHTEKCTE;
aHAJIM3UPYET 3a/auy W/ Wi mpobiieMy; OnpeaesieT
STambl pelieHusl 3aJa4yd; BHIABISET U A(P(HEKTUBHO
HAaXOJUT  HMHPOPMALMIO, HEOOXOAMMYKO  JUIs
pelieHuss 3ala4dl W/WIU TPOOJIEMBI, COCTABIISIET
IUIaH ~ JIeHCTBUS;  OmpefdenseT  HeoOXOoauMble
pecypchbl; OIIEHUBAET pe3yJbTaT W MOCIEACTBUS
CBOMX JEHCTBUH (CaMOCTOSITENILHO UM C ITOMOIIBIO
HAaCTaBHHKA)

OK.02

ompenenseT 3adayd JuId TOWCKAa HWH(POpPMALUY;
OInpenaeisaeT HE00X0IMMBbIE HCTOYHUKHU
uHpOpMalMK;  IJIAaHUPYeT  Mpolecc  IOHMCKa;
CTPYKTYpUPYET MOJIyYEHH YO nH(pOpMaLIO;
BbIJIENIIET ~ HauOojiee  3HAUMMOE B  IlepedHe
uH(pOopMaLnu; OLICHUBAET MIPAKTHYECKYIO
3HAaYMMOCTh _ PE3YyJIbTaTOB  TIOUCKA; odopMiser

3a4eTsl,
KBaJIU(PUKAITIOHHBIE
UCTIBITaHUS, 3aIUTa
KYPCOBBIX U AUIIIIOMHBIX
POEKTOB (pabdor),
yaeOHas 1
MIPOU3BOICTBEHHAS
MPAKTHKH, YK3aMEHBI.
Nurepnperanus
Pe3yIbTaTOB BBHITIOJTHEHUS
MPAKTUYECKHUX U
1abopaTOPHBIX 3a7aHUH,
OLIEHKA PeIIeHUS
CHUTYaIlMOHHBIX 3a7a4,
OLIEHKa TECTOBOTO
KOHTPOJISI, PE3yIbTATOB
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pEe3yJIbTaThI IOUCKA

OK.03

OINpEAEsAeT aKTyaJIbHOCTh HOPMAaTHUBHO-IIPABOBOM
JIOKYMEHTaIu! B npodeccroHanbHOM
JESATEIIbHOCTH; NIPUMEHSIET COBPEMEHHYIO HAYYHYIO
pohecCHOHANBHYIO TEPMUHOJIOTHIO; ONpEeNseT U
BBICTPAWBaET  TPACKTOPUHU  MPOPECCHOHATHLHOTO
pa3BUTHA U caMO00pa30BaHus

OK.04

OpPraHU30BBIBACT PabOTy KOJJIEKTUBA M KOMaHJbI;
B3aMMOJEMCTBYET C KOJUIEraMH, PYKOBOJICTBOM,
KJIMEHTaMU B xoze npodeccuoHaIbHON
JESITEIIbBHOCTH

OK.05

U3JIaraeT CBOM MBICIH U O0OPMIIATH JTOKYMEHTHI 110
npodeCCHOHATIBHON TeMaTHKe Ha roCyJapCTBEHHOM
A3bIKE, TPOSBIATH TOJEPAHTHOCTH B paboueMm
KOJUICKTUBE

OK.06

OITMCHIBAET 3HAYMMOCTE CBOEH CIICOMAJIbHOCTH

OK.07

COOJIFOJTACT HOPMBI IKOJIOTHUECKOM OE30MaCHOCTH
OIIPE/ICTISITh HAIPABICHHUS PECypCOCOEpeKEeHUs B
paMKax TPO(ECCHOHATBHON  JESITEIBHOCTH IO
CHCIHUATBHOCTH

OK.08

yepeayer  CMEHY  JIEATENbHOCTU;  BBIIOIHSECT
KOMIUIEKC JICYeOHOW TUMHACTUKH C  y4ETOM
poeCCHOHAIBHON e TEIHHOCTH

OK.09

NOHMMAET OOMIMHA CMBICT YETKO IPOU3HECEHHBIX
BBICKa3bIBaHUI Ha U3BECTHBIC TEMBbI
(mpodeccroHanbHble W OBITOBBIE), I[TOHUMAET
TEKCThl Ha 6a30BbIe MPO(HECCHOHAIBHBIE TEMbI
y4acTBOBaTh B JHAJIOTax Ha 3HAKOMbIE OOIIME U
npopecCHOHATIbHBIE ~ TEMbl;,  MHIIET  MPOCThIE
CBSI3HBIE COOOIIEHUS Ha 3HAKOMbIE WIIH
UMHTEpecylolre NpodeccuoHanbHble TEMbI

IIK 2.1

MPOEKTUPYET MOIYIU MPOTPpaMMHOTO ObOecriedeHus
C YYETOM TEXHHMUYECKOTO 3aJaHusl; BU3yaTU3UPyeT U
OMMCBIBAET APXUTEKTYPHBIE PEIICHUS; ONPEIEIsIeT
uHTepdelichl W  B3aUMOJICUCTBHE MOIYJIEH B
cucreMe

IIK 2.2

CO3/Ia€T MOJYJIM NPOTrPaMMHOrO  OOeCcreYeHus;
ONTUMU3HUPYET KOJI M AITOPUTMBI INPOTPAMMHBIX
MOAYJEN Uil YBEJIWYEHHS IIPOU3BOAUTEIBHOCTH;
MOHUTOPUT W AHAIU3ZHUPYET MPOU3BOJUTEIBHOCTh
MIPUJIOKEHUN

IIK 2.3

MPOBOJUT WHTETPAIUIO TPOTPAMMHBIX MOJYJICH |
KOMIIOHEHTOB B €IMHOE MPOrpaMMHOE peIICHHE;
pabdoraer ¢ APl u  BeO-cepBucamu IS
B3aMMOJICHCTBUS MEXIy MOIYJIsIMHU; paboTaeTr c
WHTETPAIHOHHBIMH miarpopmMamu u
WHCTPYMEHTaMH, OOeCrevYrBaeT COBMECTUMOCTh M
CcTaOMIILHOCTDL CHCTEMBI

HaOJIt0IeHUH 3a
JeSITeNIbHOCTHIO
oOyuJatomerocs B
npoiiecce yudeOHOU 1
MPOU3BOACTBEHHOMN
MPAKTUKU
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I1K 2.4

MPOBOJUT OTJIAAKY MPOTPAMMHOTO 0OecreueHus Ha
YpOBHE  MNPOrPaMMHBIX  MOAYJEH;  TECTHUPYeT
nporpaMMHoOe obOecrieueHne; (HOpMUpPYET TECTOBBIC
CIICHapUHU;  TOTOBUT  TECTOBbIE  IIATPOPMBI
(ycTaHaBnuBaeT OIIEPALMOHHYIO CUCTEMY,
JIOTIOJIHUTEIBHOE MPOrpaMMHOE OOecleyeHue Hu
Apyroe MmO HEOOXOJMMOCTH); TPOBOAUT OIECHKY
o0beMa TECTUPOBAHUS MPOTPaMMHOTO 00ecreUeHHS
C LEJIBIO OIpEeesICHUs] HEOOXOAUMBIX PECYPCOB ISt
€ro BBINOJHEHMs; HACTpAaUBaeT TECTOBbIE Cpedbl U
anmnapaTHble CpeacTBa JUISL BBIIIOJIHEHUS
TECTUPOBAaHUsI MPOTPaMMHOI0  oOecrieyeHus B
COOTBETCTBUM C 3a/JlaHUEM Ha TECTUPOBAHHUE B
mpeneigax CBOEW KOMIETeHUHH; (popMmupyeT U
IIPEIOCTABIIAET OTYETHOCTh O IMOATOTOBKE K
BBITIOJTHEHUIO 3a/laHus Ha TECTUPOBAHUE
IIPOrPaMMHOTO OOECHeueHuss B COOTBETCTBUHU C
YCTaHOBJICHHBIMU  DPETJIAMEHTAMH;  BBIMOJIHSET
TECTOBBIE IIPOLIEAYPHI HA TECTOBBIX JIAHHBIX

I1IK 2.5

CO37aCT  TEXHUYECKYI0  JOKYMEHTAIMI0  JUIsS
MOAYyJIEH; JIOKYMEHTUPYET KOJI, API u
uHTepdeiicoB; paboTaeT co crenUaTN3UPOBAHHBIM
MIPOTrpaMMHBIM obecrieyeHneM o
JIOKYMEHTHPOBAHUIO TPOrPaMMHOTO KOJIa




