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1. MACIIOPT PABOYEW ITPOI'PAMMBI ITPO®ECCHUOHAJIBHOTO MOJY.JIS1
IIM 02. Pa3paGoTka 1 MHTerpauusi MoayJieil NporpaMMHOro odecneyeHust

1.1. Ob6aacTh npuMeHeHus padoyeil NporpaMMsl

PaGouas mnporpamMma mnpoecCHOHaIBHOTO MOJIYJS SIBJISETCS YacThblO OCHOBHOM
npodeccuoHabHOM 00pa3oBaTeIbHON MporpaMMel B cootBeTcTBUU ¢ PI'OC mo cenuansHOCTH
cpennero npodeccuonanbHoro odpaszopanus (nainee CI10) 09.02.11 PazpaboTka u ynpasiieHHe
IIPOrPaMMHBIM 00€CII€UeHUEM, BXOASIIEH B YKpyHHEHHY rpynny cnenuaibHocteir 09.00.00
WHpopmatuka M  BBIUMCIWTENbHAs TEXHUKA, B 4YacTH OCBOEHHMS OCHOBHOIO BHUAA
npodeccuonanbHoi aesrensHoctu (BJl): «Pa3zpaboTka u uHTErpanus Moaysieli mporpaMMHOTO
o0ecreyeHus» U COOTBETCTBYIOIIUX MTpodeccuoHanbHbIX koMneTeHuuii (I1K):

1K 2.1. [TpoekTrpoBaTh MOJIYJIH IPOrPAMMHOI0 00ECIICUEeHUSI.

[1K 2.2. Pa3zpabarbiBaTh MOZYJIH IPOTPAMMHOTO 00ECIICUCHHUS.

1K 2.3. BBIMONHATS HHTETPAIMIO MOTYJICH U KOMIIOHEHTOB IIPOTPaMMHOT0 00ECTICUCHHS.

1K 2.4. BBINONHATE TECTUPOBAHUE U OTJIAAKY IPOrPAMMHOI0 00ecrieueHHsl.

[1K 2.5. OcymecTBisATh AOKYMEHTUPOBAHHE MPOTPAMMHBIX MOAYJIEH MPOTPaMMHOTO
obecrieyeHus.

1.2. Heau u 3agaum npodecCHOHATBHOr0 MOIYJsi — TpeOOBaHHUS K pe3yJbTaTaM
0CBOEHUS NMPO(decCHOHATBHOT0 MOTYJIA:

C nuenbi0 OBJaJEHUSA YKa3aHHBIM BHUJIOM MPO(EeCcCHOHANBHON JEATENBHOCTH U
COOTBETCTBYIOIIUMH MPOPECCHOHATHHBIMA KOMITETCHITUSIMU OOYYAIOIIUNCS B XOAEC OCBOCHUS
pohecCHOHATBEHOTO MOAYJIS TOJIKEH:

BJIa/IeTh HABBIKAMM:

— mpoektupoBanus moayieit [10 ¢ yuetom TpeOoBaHU 3aKa34nKa;

— CO3/IaHMS APXUTEKTYPHBIX AUArpaMM U CrielU(PUKALNN MOTYJICH;

— ompeneneHus nuTepdeiicoB U B3aMMOICHCTBUS MOIYJIEH B CUCTEME;

— CO3MaHMsl MOJAYJEH TPOrpaMMHOTO  OOECTleueHMs] Ha  Pa3IuYHBIX  s3BIKaX

MIpOrpaMMHUPOBAHUS;

— OTJAJK{ U TECTUPOBAHUS pa3pabOTaHHBIX MOAYJIEH;

— MPUMEHEHHsSI CTPYKTYPHOTO U O0BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS;

— ONTUMM3AIMK KOJAAa W AQJITrOPUTMOB TMPOTPAMMHBIX MOJAYJEH Il  YBEIUYEHUS

MIPOU3BOJUTENBHOCTH;

— MOHHTOPHUHTA U aHAJIM3a MPOU3BOIUTEILHOCTH MPUIIOKECHHUIA;

— MHTETrpaluu MNPOrPaMMHBIX MOJYJIEH M KOMIIOHEHTOB B €IMHOE MPOrpPaMMHOE

perieHue;

— pabotsl ¢ API u BeG-cepBrcaMu AJIs B3aMMOJICHCTBHS MEKIY MOAYIISIMH,

— paboThl C UHTETPAMOHHBIMY TUTATPOPMAMHA U UHCTPYMEHTAMU;

— obecrie4eHHs] COBMECTUMOCTH U CTaOWJIBHOCTH CHCTEMBI OTJIAJIKH MPOTPAMMHOTO

oOecrieueHrs Ha yPOBHE MPOTPAMMHBIX MOJTYJICH;

— TECTHUPOBaHUS MPOrPaMMHOTO 0OeCTIeUeHUS;

— (GopMHUpPOBaHUS TECTOBBIX CIICHAPHEB;

— MOATOTOBKH  TECTOBBIX  Tuiargopm  (yCTaHOBKAa  OMEPAIlIOHHOW  CUCTEMBI,

nonosHuTeNsHOTO 110 U 1pyToro mo HeoOX0AUMOCTH);

— o1eHku obowema TectupoBanus [10 ¢ nenbro onpeaeneHuss HEOOXOTUMBIX PECYPCOB IS

€r0 BBITIOJIHCHHUS;
— HACTPOMKH TECTOBOM Cpelbl M ammapaTHbIX CPEACTB JJsi BBIOJHEHHUS TECTHUPOBAHMS
ITO B coOTBETCTBUU C 3aJaHUEM Ha TECTUPOBAHKE B IIpeeIax CBOEH KOMIIETEHIINH;

— (opmupoBaHUS U MPEACTABICHHS OTYETHOCTU O MOJATOTOBKE K BBHITIOTHEHHIO 3aJaHUS
Ha TectupoBanue [10 B COOTBETCTBUU C YCTAaHOBJICHHBIMU PETJIAMEHTAMU;

— BBINOJHEHUS TECTOBBIX MPOLIEAYP HA TECTOBBIX JTAHHBIX;

— CO3JaHMs TEXHUYECKON JOKYMEHTAINH JIsl MOAYJIeH;



— nokyMeHTupoBaHus kona, APl u uaTepdeiicos;
— paboTsl co cnenuanu3upoBanHbM [10 M0 TOKyMEHTHPOBAHUIO TPOTPAMMHOTO KOJA.
yMeThb:

BBIOMpAaTh  CIOCOOBI  pemieHus  3agad  NpOoPEeCCHOHATBHONM  JIESATEIBHOCTH
IIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTAM;

HCIIOJIb30BaTh  COBPEMEHHBIE CpEACTBA IIOMCKA, AaHajJW3a M MHTEpHpeTanuu
uHbopMalnuyd, U  UHPOPMALMOHHBIE TEXHOJOTMU JUId  BBIIOJHEHUSA  3ajad
npodeccCHoHATEHOM JIeATEIILHOCTH;

IUIAaHUPOBaThb M PEAJIM30BbIBaTh COOCTBEHHOE MNPO(ECCHOHANIBHOE M JIMYHOCTHOE
pa3BUTHE, TNPEANPHHUMATEIBCKYIO JESITEIbHOCTh B TpodeccuoHanbHOi  cdepe,
UCIOJb30BaTh 3HAHMs 110 MPaBOBOM M (PMHAHCOBOW TI'PAaMOTHOCTH B pa3IMYHBIX
KU3HEHHBIX CUTYaLUsX;

3¢ GEeKTUBHO B3aUMOJEHCTBOBATh U pabOTaTh B KOJUIEKTUBE U KOMAH/IE;

OCYIIECTBJIATh YCTHYIO U NHUCbMEHHYI0 KOMMYHMKAIIMIO HA TOCYJapCTBEHHOM S3BIKE
poccuiickoil  (enepanu ¢ y4eToM OCOOEHHOCTEH COLMAJIbHOIO U KYJIbTYPHOTO
KOHTEKCTa,

IIPOSABIIATE T'PAKIAAHCKO-NIATPUOTHUYECKYIO IO3MLIHI0, JIEMOHCTPUPOBATh OCO3HAHHOE
[IOBEJICHUE HA OCHOBE TPAJULMUOHHBIX POCCUHCKUX  JIyXOBHO-HPaBCTBEHHBIX
LIEHHOCTEH, B TOM 4YHCIE C YyYE€TOM TapMOHU3AallUUd MEKHALMOHAIBHBIX M
MEXPEIUTHO3HbIX ~ OTHOLIEHWH, NPUMEHATh CTAaHAAPTHl  AHTUKOPPYILMOHHOTO
IIOBE/ICHNUS;

COJICHICTBOBATh COXPAHEHUIO OKPY’KAIOLIEH Cpelbl, PeCypcocOepexeHUI0, TPUMEHATh
3HaHUS 00 U3MEHEHUH KIMMaTa, IPUHLUIIBI OEpexIMBOro MpOU3BOJICTBA, 3(PPEKTUBHO
JIEHCTBOBATh B UPE3BbIYANHBIX CUTyaLUsX;

UCIOJb30BaTh CPEACTBA (PU3MUECKOW KyNbTYphl JUIS COXPAHEHUS M YKpEIUICHHs
3I0pOBbs B Iporecce Mpo(ecCHOHATbHOM  JIEATENbHOCTH W MOJAEpKaHUS
HE00X0IMMOT0 YpOBHsI (pU3UUYECKON MOATOTOBIEHHOCTH;

M0JIb30BAaTbCAd  MPOQECCHOHANBHOM  JOKYMEHTaluWeld Ha TOCyAapCTBEHHOM U
MHOCTPAHHOM I3BIKAX;

MIPOEKTUPOBATh MOAYJIH, COOTBETCTBYIOIINE OM3HEC-3aauaM;

CO3/1aBaTh apXUTEKTYPHBIE TUarpaMMbl U JOKYMEHTALUIO;

OTIpEeEIIATh CTPYKTYPY U UHTEp(deNchl MOayel;

aHAJIM3UPOBATh TPEOOBAHUS K MOIYJIIO U OMPENEIIATh €ro (PyHKIIMOHATBHOCTH;
MIPOEKTUPOBATh APXUTEKTYpy MOJYJS, BKJIIOYas BHIOOP MOAXOMALIMX MNATTEPHOB
IIPOEKTUPOBAHMSI U CTPYKTYPHI 1aHHBIX;

CO3/1aBaTh JHarpamMMbl KJIacCcOB, IOCJIEIOBATEIBHOCTEN W MPOYMX Juarpamm Jyist
BU3YaJIN3alluU IPOEKTUPYEMOTO MOAYJIS;

BBIOMpATh MOIXOSIINE SI3bIKM MPOTPAMMUPOBAHMS M TEXHOJOTHH JJIs peaiu3aluu
MOJYyJISL;

MPOEKTUPOBaTh HHTEP(ENCh MPOrpaMMHOI0 oOOecredeHusl Al B3aUMOJCHCTBHUS C
JPYTUMH MOAYJISIMA U CUCTEMAMH;

YUYUTHIBaTh TPeOOBaHMS K MacIITaOMpPyeMOCTH, TPOU3BOIUTENILHOCTH U 0€30MaCHOCTH
IIPU IPOEKTUPOBAHUH MOAYJIS;

MPOBOANUTHh AHAINU3 U ONTHUMHU3ALNIO MPOEKTUPYEMOTO MOAYJS ISl MOBBIILIEHUS €T0
3¢ (HEeKTHBHOCTH U KA4eCTBa;

pa3pabatrbiBaTh MOJYJU IMPOrPaMMHOr0O OOECIeueHHUsl C MCIOJB30BaHUEM DPA3IHUYHBIX
S3BIKOB ITPOTPAMMUPOBAHMSI U TEXHOJIOTH;

IPUMEHATh NATTEPHBl TNPOCKTUPOBAHUS M CTPYKTYpPHl JAaHHBIX JJIs  CO3JAHMS
3¢ PEKTUBHBIX U MACHITAOMPYEMbIX MOIYJICH;

aHAJIM3UPOBATh TPEOOBAHUS U ONPEAEIATh (PYHKIIMOHAIBHOCTh MOIYJIS;

CO3/1aBaTh UHTEPQENUCHI ATl B3aUMOJEHCTBUS C PYTUMH MOJYJISIMU U CUCTEMaMH;



obecrieunBath 0€30MaCHOCTh, TMPOU3BOJUTEILHOCTh W MAaCHITAOMPYEeMOCTh TMPH
pa3paboTke MoTyJIeH;

ONTUMHU3UPOBATh TPOCKTHPYEMbIC MOJAYJH ISl TMOBBINICHUS HX 3(dekTuBHOCTH H
Ka4yecTBa;

paboTaTh C CUCTEMOM KOHTPOJISI BEPCHiA;

yJIy4IIaTh MPOU3BOJUTEIHHOCTh MOTYJICH, BBISBIISAA U YCTPAHsS Y3KHE MECTa;
MPOBOJIUTH aHAIN3 U MOHUTOPHHT IPOU3BOAUTEIEHOCTH PUIIOKEHUIA,

MPUMEHSATh HHCTPYMEHTHI 7S pe(haKTOPHHTA U ONITUMHU3AIMH TPOTPAMMHOTO KOJA;
WHTETPUPOBATH MOAYJIA M KOMIIOHEHTBI, 00€CIieunBasi NX B3aUMO/JICHCTBUE;

pabotats ¢ APl u ycraHaBnMBaTh COEAMHEHMS MEXTy KOMIOHEHTAMU;

OTCJIKHMBATh U YCTPAHATh KOH(QIUKTHI U OMMOKHA MHTETPAIH;

aHAJM3UPOBATh U OMPEEIIATh 3aBUCHMOCTH MEKIY MOAYJISIMA U KOMITOHEHTaMU;
paboTtath ¢ pa3IuYHbBIMH (PopMaTaMu JaHHBIX M MPOTOKOJIAMU Tepeiavyu JaHHBIX;
aHAJTM3UPOBaTh TPEOOBaHUS K MPOTPAMMHOMY OOECIEUEHHIO W COCTaBIATH IUIAHBI
TECTHUPOBAHUS;

CO3/IaBaTh TECTOBBIC CIICHAPHHM U TECT-KEHCHI JUIA MPOBEPKH (DYHKIIMOHAIBHOCTH U
COOTBETCTBUS TPEOOBAHUSM;

BBITIOJIHATH TECTUPOBAHUE MPOTPAMMHOT0 0OecrieueH s BpYYHYIO M aBTOMaTH3HUPOBATh
MPOIIECC TECTUPOBAHHS,

aHAJM3UPOBATh PE3YJIbTATHI TECTUPOBAHUS U JOKYMEHTUPOBATh HAlICHHBIC OIIMOKH;
pa3pabarbiBaTh CTpaTerMd OTJAQJKA M HUCIPABJIATH OMNIMOKA B MPOrPAMMHOM
ob0ecrneyeHuu;

BBINOJIHATh MOJTYJIbHBIC TECThI C HCIIOJIb30BAHHEM WHCTPYMEHTOB TECTHPOBAHUS, B TOM
YHCIIe aBTOMAaTU3WPOBAHHOTO TECTUPOBAHMS;

UCIOJIb30BATh CHCTEMBbI KOHTpOJIs iedexTos [10;

COCTABIISITh OTYET O BBIMOJNHEHNH TecTupoBanus [10;

OIUCHIBATh (PYHKIIMOHATBHOCTh MOJTYJICH B JOKYMEHTAITUH;

CO3J1aBaTh JUArpaMMBI JUIs WILTFOCTPAIMHA PaOOThI MOTYJIEH;

IPOrpaMMHPOBATh C HCIOJIb30BAaHHEM KOMMEHTApHUEB ISl IOKYMEHTHPOBAHUS KOJA;
WCTIOJB30BATh CIEIHUAIbHBIE METKH/TETH Il OTMETKM BaXKHBIX 4YacTe KoJa B
JTOKYMCHTAIUH;

BECTH XYPHAJ H3MEHEHUH 1 (PUKCUPOBATH OOHOBIICHHSI POTPAMMHBIX MOJTYJIEH;
pa30uBaTh MOIYJIN Ha JIOTHUECKHE OJIOKU M OMUCHIBATH KAXKIBII OJIOK OTJEIBHO;
BKJIIOYaTh B JOKYMEHTAIlMIO OCOOEHHOCTHM MOJyJeH, Takue KaK OrpaHUYeHHS,
YSI3BUMOCTH MJTH ONITUMAJIbHBIC HACTPOUKH;

MIPOBOJIUTH PETYISIPHOE OOHOBJICHHE JOKYMEHTAIlMH MPH W3MEHEHHH MOJYyJIeH WU
N00aBIeHUH HOBOTO (DYHKIIMOHAJIA.

3HATb:

aKTyaJbHbI NPOQECCHOHATBHBIN U COIMAIBHBIM KOHTEKCT, B KOTOPOM HPHUXOJUTCS
paboTaTh M KHUTh; OCHOBHBIE UICTOYHUKH HH(OPMAIIMH U PECYPCHI IS pElIeHUs 3a1ad
1 po0ieM B Mpo(ecCHOHATBHOM /WA COLMAIBHOM KOHTEKCTE;

AJITOPUTMBI BBITIOJTHEHUS paboT B IpOo(eCCHOHATBLHON U CMEXHBIX 00J1acTsIX;

METOABl paboThl B NMPO(EeCCHOHAIBHOM M CMEXHBIX cdepax; CTPYKTypy IUIaHa JUIs
pelieHrs 3ajayd; MOpSAJOK OLEHKU pe3yJbTaTOB pEeUIeHHs 3anad MpodeccruoHalIbHON
NesITebHOCTH;

HOMEHKJIaTypa WH(POPMAIMOHHBIX MCTOYHUKOB, NMPUMEHSEMBIX B MPO(ecCHOHAIBHOM
NesTeIbHOCTH;

MIpUEMbI CTPYKTYpUPOBAaHUS HH(OPMALINH;

dbopmMat odopmIiieHUST PE3yNHTaTOB TMOMCKAa WHPOpPMAIUU, COBPEMEHHBIE CpEICTBAa U
ycTpoiicTBa HHGOPMAaTH3AIINH;

NOPSOK MX TMPUMEHEHHs M MporpaMMHOe obecneueHre B MpodhecCHOHAIbHON
NeSITeIbHOCTH B TOM YHUCIIE C UCTOIb30BaHUEM LIU(PPOBBIX CPE/ICTB,;



CoJiep’)KaHUE aKTyaJbHOM HOPMAaTHUBHO-TIPAaBOBOM  JIOKYMEHTAllUM; COBpPEMEHHAast
Hay4yHas ¥ MpodeCCHOHaTbHAs TEPMUHOJIOTHS;

BO3MOXKHbBIE TPACKTOPUHU MPO(EeCcCHOHATBHOTO Pa3BUTUSL U CaMOOOpa30BaHUs; OCHOBBI
MPEANPUHIMATEIBCKOM JIeATEIBHOCTH;

OCHOBBbI (PMHAHCOBOW TI'PAMOTHOCTH; IpaBUja pPa3pabOTKH OH3HEC-TUIAHOB; MOPSAIOK
BBICTpanBaHUs IPE3CHTALINH;, KPESIUTHBIE OAHKOBCKHE MPOTYKTHI;

MICUXOJIOTMYECKHE OCHOBBI ACSITEIbHOCTU KOJIJIEKTUBA, ICUXOJOTHYECKHE OCOOCHHOCTH
JUYHOCTH; OCHOBBI TPOSKTHOM JIeATEIHHOCTH,

OCOOCHHOCTH COIIMAJILHOTO W  KYJIbTYpPHOTO KOHTEKCTa; TMpaBuiia OGOpMIICHHS
JOKYMEHTOB ¥ IMIOCTPOEHHS YCTHBIX COOOIIEHUH;

CYILIHOCTb I'Pax/IaHCKO-NATPUOTHUECKON MO3HUIIMU, OOIIEUETOBEYECKUX LIEHHOCTEHH;
3HAYUMOCTh TPO(ECCHOHATBHONW JEATEIBHOCTH [0 CIEUUATbHOCTH; CTaHIAPTHI
AHTUKOPPYILIMOHHOTO TIOBEJICHUS U TIOCE/ICTBUS €r0 HApyIICHNUS;

MpaBWJIa  JKOJOTHYECKOW  Oe30MacHOCTH MpU  BEISCHUU  MPOQEeCcCHOHATBHON
JeSITeNIbHOCTH;

OCHOBHBIE PECYPCHI, 33JICHICTBOBAHHEIC B MPO(ECCHOHAIBHON IEATEeIHbHOCTH;

MyTH 00ecreyeH s pecypcocOepesKeHus; TPUHIIUIIBI OEPEKIUBOTO MPOU3BOJICTBA;
OCHOBHBIC HAITPABJICHUS U3MECHCHUS KIIMMATHICCKUX YCIOBUI PErroHa,;

poiib (pU3MUECKON KYyJbTYpHl B OOIIEKYIbTYpPHOM, NPOGECCHOHATLHOM U COLUATBHOM
Pa3BUTHU YETIOBCKA;

OCHOBBI 3/I0pOBOT0 00pa3a >KU3HH;

yCIIOBUS TIPOGECCUOHATBHON ACSITETLHOCTH M 30HBI PHCKa (PH3UIECKOTO 37JOPOBBS IS
CHEIHAbHOCTH;

cpeacTBa MPOPUITAKTHKY TIepEeHANPSDKCHUS

MpaBWJia MOCTPOCHUS MPOCTHIX U CIOXHBIX MPEAIOKEHUN Ha NpodecCHOHANTbHbBIE
TEMBI,

OCHOBHBIE 00IIIEYTIOTPEOUTENBHBIE T1aroibl (ObITOBas U MpoQeccuoHaNIbHAS JEKCUKA);
JIEKCUICCKUH MHUHUMYM, OTHOCSIIHICS K OMMCAHUIO MTPEJIMETOB, CPEJICTB U MPOIIECCOB
npodeccnoHaNbHON 1eATeNbHOCTH;

0COOEHHOCTH MPOU3HOLLIEHUS,

MpaBWJIa YTEHUS TEKCTOB MpOodeCCHOHATHHON HANIPABIEHHOCTH;

OCHOBHBIC ITPUHIIMITHI TIPOSKTUPOBAHUS MOTyJIeH TIPOrPaMMHOTO 00ECIICUCHHUS;

SI3BIKM IPOTPAMMHPOBAHUS M TEXHOJIOTHH JUTsl peaTn3alii MOAyJIeH;

MaTTEPHBI MPOCKTHPOBAHUS W CTPYKTYPHI JAHHBIX IS CO3MaHUS IPQPEKTUBHBIX H
MacCIITaOUPyEMBIX MOTyJIEH;

METO/Ibl aHaJIM3a TPeOOBaHUN U CIOCOOOB omnpeaeneHust GyHKIMOHATLHOCTH MOTYJIS;
MPUHIMIBL CO3JaHusl WHTep(]eicoB s B3aUMOJCHCTBUS C JPYTUMH MOAYISIMH U
CUCTEMaMH;

MPUHIIMIBI O0ecTieueHus: Oe30MacHOCTH, MPOU3BOIUTEIHPHOCTH M MACIITaOUPyEeMOCTH
IIPY IPOCKTUPOBAHUH MOJYJIEH;

METOJIbl aHaNu3a W ONTHMH3AIUN TPOCKTUPYEMBIX MOJIYyNEH Ui TOBBIIMICHUS HX
3¢ (HEeKTUBHOCTH U Ka4eCTBa;

SI3BIK MIPOTPAMMHPOBAHUS, OCHOBHBIE KOHCTPYKITUU, CHHTAKCHUC;

MATTEPHBI MPOCKTHPOBAHWS;

CTPYKTYPHI JaHHBIX;

MIPUHIIMITE  CO37aHMsT WHTeP(EWCOB ISl B3aMMOJCHCTBUS C JIPYTHMH MOIYJIIMH M
cucteMamu, Taknx kak REST API, SOAP;

paboTy ¢ HHCTPYMEHTAJILHBIM IIPOTrPAMMHBIM 00ECTICUCHUEM;

METO]IbI ONTUMH3AIUH KOJIa ¥ AlITOPUTMOB;

3¢(deKTUBHBIE ~ aNTOPUTMBI W CTPYKTYpPhl ~ JAHHBIX  JUIsl  TOBBILICHUS
MIPOU3BOIUTENBHOCTH;

MHOTOIIOTOYHOCTH B POTPAMMHBIX MOJYJISIX;



— METO/Ibl ONTUMU3AIIUHU CETEBBIX MPOTOKOJIOB AJIsi YCKOPEHHsSI OOMEeHa JaHHBIMU;

— KDJIIUPOBAHUE JAHHBIX;

— yHpaBleHHUE MaMATbHIO;

— TEXHHKH TOBBIIICHUS TPOU3BOIUTEIILHOCTH ITPOTPAMMHOTO O0ECTICUCHUS;

— o0mue mpUHIUNB (YHKIMOHUPOBAHMS alMapaTHBIX, IPOrPaMMHBIX U MPOTPAMMHO-
anmapaTHBIX CPEIACTB aJAMHHHUCTPUPYEMOW HWH(OPMAIMOHHO-KOMMYHHKAITMOHHOMN
CUCTEMBI;

— MEXIYHApOIHBIC CTAHAPTHI JIOKATHHBIX BIYUCIUTEIBHBIX CETEH;

— METO/IbI U MOJIXO0/IbI K HHTETPallii MOJIyJIel U KOMIIOHEHTOB;

— MPUHIIMITE BEPCUOHUPOBAHUS U YIIPABIICHUS U3MEHEHUSIMU TIPU UHTETPAIIHH;

— MPUHIMIBI 6€30MaCHOCTH MTPU UHTETPAIIUU MOYJIEH 1 KOMIIOHEHTOB;

— MPUHIIMITE ¥ METO/BI TECTUPOBAHHUSI IPOTPAMMHOTO 00ECTICUCHUSI;

— OCHOBBI IPOTPAMMHUPOBAHUS U APXUTEKTYPBI IPOrPAMMHOTO 0OeCTIeYeHUS;

— OCHOBBHI 0a3 TaHHBIX U SQL-3a1pocos;

— HHCTPYMEHTHI U1 aBTOMATHU3aIlMi TEeCTUPOBAHUS;

— OCHOBBI pPa3pabOTKU U OTJIAAKKA MPOrPaMMHOrO OOECleueHHs Ha pa3HbIX S3bIKaxX
MIPOrpPaMMHUPOBAHUS;

— moHsATHE JedeKTa MPOrpaMMHOT0 00CCIICUCHUS;

— Kputepuu kauectBa [10;

— BHJIBI U TUTIBI TecTHpoBanus [10;

— TEXHHUKHU Py4YHOTO TECTUPOBAHUS,

— TEXHHKHU aBTOMATU3HPOBAHHOTO TECTHPOBAHUS;

— KM3HEHHBIN UK aedekra [10;

— TMPUHIMITB pAa0OTHI B CHCTEME KOHTPOJIS Je(EKTOB;

— OCHOBHBIE MOHATHUsA 0 kauecTse [10;

— CTaHAApPThI TEXHHYECKOH JIOKYMCHTAIIHN;

— TPUHIIMIBI JOKYMEHTHPOBAHHS MPOTPAMMHOT0 00eCIIeUeHNUS;

— HHCTPYMEHTHI JUTS CO3JaHHS TEXHHUECKOHN JIOKYMEHTAIIMA U KOMMEHTHPOBAHHMSI KOJIA.

1.3. PexoMenayemoe KOJHYECTBO 4YacOB HA OCBOeHHe padoyell mNporpamMmsl
npodeccHOHAIBLHOI0 MOAYJIA:
Bcero — 737 4acoB, B TOM 4HCIIE:
MaKCHUMaJIbHON yueOHOW Harpy3ku oOyuatomierocs — 551 yac, BKitoyasi:
- 00s3aTenpHOM ayIUTOPHOH yueOHO# Harpy3ku oOydaromierocs — 490 gacos;
—  CaMOCTOSITENIbHOM paboThl 00yyaroerocs — 59 4acos;
- KOHCYJbTAIMH — 2 Jaca;
- TMPOMEXYTOYHas aTTecTaius — 6 4acos;
y4eOHOI MpakTHKH — 72 Jaca,
MPOM3BOJICTBEHHAS MpakTuka -108 vacos;
KBaJTM(MKAIIMOHHBIIN SK3aMeH — 6 9acoB.



2. PE3YJIBTATBI OCBOEHUSA ITPO®ECCUOHAJIBHOI'O MOAY JISL

PesynpTatom  ocBoeHHMs ~ IPO(ECCHOHATBLHOIO  MOJIYJs  SIBJISIETCS  OBJIAJICHHE
oOydJaromuMucs BuIOM TpodeccruoHanpHol nestenbHocTH (BIIJ) Paspaborka wmomyneit
POrpaMMHOr0 oOecredeHusl AJii KOMIIbIOTEPHBIX CUCTEM, B TOM 4ucie NpodecCHOHaIbHBIMU
(ITK) u o6umumu (OK) koMIeTeHITUSAMU:

Kon HaumenoBanue pe3ysbrara 00yueHust

[1IK 2.1. | [IpoekTupoBaTh MOIYJIM POTPAMMHOI0 00ECTICUCHHUSI.

I1K 2.2. | Pa3zpabarpiBaTh MOyJIM IPOTPAMMHOI'O O0OCCTICUCHHSI.

[1K 2.3. | BInOJHATh HHTETPALIMIO MOAYJIEH M KOMIOHEHTOB IIPOrPAMMHOTO 00ECTICUCHHS.

I1K 2.4. | BbIloJIHATH TECTUPOBAHUE U OTJIAAKY IPOrPAMMHOI0 00ECIICUEHUS.

[1IK 2.5. | OcymiecTBaAsSTh JOKYMEHTHPOBAHUE MMPOTPAMMHBIX MOYJIEH MPOTrPaMMHOTO
obecrieueHus.

OK 01 Br16upath ciocoObl perienus 3a1a4 npoecCuOHAIbHON 1eATeIbHOCTH
MIPUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTaM

OK 02 Hcnonp30BaTh COBPEMEHHBIE CPENICTBA IIOUCKA, AHAIN3A U HHTEPIIPETALIUN
uHpOpMaNnH, 1 THPOPMALMOHHBIE TEXHOJIOTHH ISl BBITTOJHEHHS 33124
npodecCuOHAIBHOM 1 TeIbHOCTH

OK.03 [TnanupoBaTh U peaqn30BbIBaTh COOCTBEHHOE NPOPECCHOHATBHOE U JINYHOCTHOE
pa3BHUTHE, IPEAPUHIMATEILCKYIO IEATEIBHOCTh B PO eCcCHOHATBHOH chepe,
UCTIOJIF30BaTh 3HAHMS 11O IPABOBOW M (PMHAHCOBOI IPAMOTHOCTH B PA3ITUYHBIX
KU3HEHHbIX CUTYalUsiX

OK 04 D¢ heKTUBHO B3aMMOJIEHCTBOBATh U Pa00TATh B KOJJIEKTHBE M KOMaH/IE

OK.05 OcCy1IeCTBIATh YCTHYIO ¥ TUCBMEHHYI0 KOMMYHHUKAIMIO HAa TOCYIaPCTBEHHOM SI3BIKE
Poccuiickoit denepanuu ¢ yueToM 0COOEHHOCTEN COIMATIBHOTO U KYJIbTYPHOIO
KOHTEKCTa

OK.06 HpOHBJ’IHTL TPaXXKJAAHCKO-TIATPUOTUYCCKYIO MTO3UITHUI0, JEMOHCTPUPOBATE OCO3HAHHOC
MOBEACHNUEC HA OCHOBC TpaAUIIUOHHBIX pOCCI/II\/JICKI/IX AYXOBHO-HPaBCTBCHHBIX
LICHHOCTGI\/’I, B TOM YHUCJIC C YUCTOM I'apMOHH3AIIUN MC)KHAIUOHAJIbHBIX U
MCKPCITUTUO3HBIX OTHOHICHI/II\/'I, MNPUMCHATH CTAHAAPTBI aHTUKOPPYIITUOHHOT'O
IOBCACHUA

OK.07 CopeiicTBOBaTh COXPAHEHUIO OKPYIKAIOLIEH cpesibl, pecypcocOepeKeHuIo,
IPUMEHSATH 3HaHUS 00 N3MEHEHUH KIIMMaTa, IPUHLUIIBI OepPeKITMBOI0 IPOU3BO/ICTBA,
2(PEeKTUBHO IEHCTBOBATH B UPE3BBIYANHBIX CUTYAITUIX

OK.08 Hcnonb30Bath cpecTBa PU3MUECKON KyJIbTYpHI A1l COXPAHEHUS M YKPETIJICHUS
37I0pPOBBSI B IIporiecce Mpo(heCCHOHANBHON AEATEIPHOCTH U TOAICPKAHHS
HE00X0IMMOT0 YpOBHsI (PU3HYECKON MOATOTOBIEHHOCTH

OK 09 [Tonb30BaThes MpodeccnoHanTbHOM JOKyMEHTaluel Ha roOCyAapCTBEHHOM U
MHOCTPaHHOM SI3bIKax




3. CTPYKTYPA U COAEP KAHUE NIPO®PECCUOHAJIBHOI'O MO YJISA
3.1. TemaTuyeckuii njian npogeccHOHAILHOT0 MOTYJIA

Kon HaumeHoBaHus pa3aenon Bcee O0beM BpeMeHH, 0TBe/ICHHBIN HA 0CBOCHHE MEKIMCIUIIIMHAPHOTO IpakTuka pomexy
npogeccuo npogecCHOHAILHOTO MOYJIs ™ ro, Kypca (KypcoB) TOYHAas
HAJTbHBIX yac Oos3aTenbHASI AyIUTOPHAS CamocrosTenbHas | Koncyas YueoHnas, IMpou3BoacTB | aTTeCTALUSA
KOMIETEHI] OB | yyeOHasi HArpy3Ka o0y4arouerocs padorta TaluH 4acoB CHHasA
uit odyuamoerocs (1m0 npoguiro
Bcero, B T.4. B T.4., Bcero, B T.4., cnenraabHOC
4acoB JafopaTtop | KypcoBas | 4YacoB | KypcoBasi ™),**
Hble padora padora 4acoB
padoTel U | (NMPOEKT), (mpoekr),
npaKkTuye 4acoB 4acoB
cKHue
3aHATHS,
4acoB
1 2 3 4 5 6 7 8 9 10 11 12
OK 01 -09 MJK.02.01. 174 136 85 8 12 18
IIK 2.1. Pa3paboTka mporpaMMHBIX
IIK 2.2. MoayJeu
IIK 2.5.
OK 01 -09 MJK.02.02 158 110 44 22 16 2 12 18
IIK 2.1. Ocy1ecTBICHHE WHTET PN
MK 2.3. MIPOTPaAMMHBIX MOAYJEH
IIK 2.5.
OK 01 -09 MJK.02.03 105 68 34 7 12 18
MK 2.1. IMonnepsxka U TeCTUPOBAaHUE
MK 2.4. [IPOrPaMMHBIX MOJYJIEH
IIK 2.5.
OK 01 -09 MJK.02.04 110 66 33 14 12 18
IIK 2.2. MaremaTHuecKoe MOJIEIUPOBAHHE
OK 01 -09 M/K.02.05 84 44 22 10 12 18
TIK 2.2. YucneHHbIE METOIBI

* Pasjien npo)eCCHOHATBLHOTO MOJLYJIS — 4aCTh IIPOTPAMMBI IPO(ECCUOHATBHOTO MOLYJISl, KOTOPask XapaKTEPU3yETCsl JIOTHIECKOH 3aBEPIIEHHOCTHIO M HAIPABJIEHa HA OCBOEHHE OJIHOM
WIIM HECKOJBKUX MPOo(ecCHOHANBHBIX KOMIIETeHINH. Pa3xen mpodeccnoHanbHOT0 MOIYIISI MOXKET COCTOSATh M3 MEXIUCIMIUIMHAPHOTO Kypca WM €r0 YacTH M COOTBETCTBYIOIIMX
yacTell yueOHOW M HPOM3BOJCTBEHHOW mNpakTWK. HanMmeHoBaHmWe paszena mpodecCHOHATBFHOTO MOMYJS JOJDKHO HAYHMHATHCS C OTTIIATOJIBHOTO CYIIECTBHUTEIHHOTO M OTPakaTh
COBOKYITHOCTb OCBAaMBAEMBbIX KOMIETEHLUN, YMEHUN U 3HAHUH.
™ ITpoM3BOACTBEHHAs IIPaKkTHKa (110 TPOQUIIO CEUUATLHOCTH) MOMKET HPOBOAUTLCS NAPAJLIEIBHO C TEOPETHIECKMMH 3aHATHAMM MEXIUCIMIUIMHAPHOTO Kypca (paccpesoToueHo)
WM B CTICIIMAIIEHO BBIJCIICHHBIN MTepro/1 (KOHIIECHTPHUPOBAHHO).
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OK 01 -09

M/K.02.06 100 66 44 4 12 18
MK 2.1.-2.5 | Be3onacHOCTh MPOrpaMMHOTO
obecrieueHust
KpaimndukannoHHbIH IK3aMeH 6 6
Bcero: | 737 490 262 22 59 72 108 6
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3.2. KanennapHo-TeMaTH4eCKHii IUIaH U cofiepKaHue 00ydeHus mo nmpodeccnonaabHomy moxayawo (IIM. 02)

HaumeHoBaHue pa3aesoB U Copep:xaHue y4eOHOT0 MaTepHuaJia, JJaGopaTopHbie padoThl H MPAKTHYECKHE 3aHATHS, caMocToATeJbHasA | O0bem | YueOHast | YpoBeHb
TeM npodeccnoHATbHOT0 padoTa oGyuyarommxcs, KypcoBasi pagoTa (IIpoeKT) YacoB | HedeJsl | OCBOEHMS
moayas (ITM),
MeKIUCIUTIIMHAPHBIX KyPCOB
(MIK)
1 2 3 4 5
M/IK 02.01 Pa3pa6oTka mporpaMMHBIX MOIyJIei 174
Tema 1.1. Conepxanue 18
Hcnonb3oBanue NpUHLKIIOB 1. MoaynbHas apXUTEKTypa NOCTpoeHus puiioskeHui. Ilpunnunel. [Ipeumymectsa. [Ipumepsl NpunoKeHUil 1 1 1,2
OOBEKTHO-OPHEHTHPOBAHHOTO 2. ApXHUTEKTypHbIE 11a0JIOHBI, TPUMEHsIEMbIe IPU pa3paboTke nporpaMmMubix Moayiieit (MVC, MVVM, MVP) | 2 1
MPOrpaMMHUPOBAHUS ITPH 3. WHCTpyMEHTHI pa3paboTKU NPUIOKEHUH ¢ MOAYIBHON apXUTEeKTypoi. CHCTeMbl KOHTPOJISI BEPCUH. 1 2
pa3paboTKe MpOrpaMMHBIX 4 Pabora c¢ Owubnnorekamu (IPUMEHEHHE CTAaHAAPTHBIX OMONMOTEK, co3panue Oubnmorex). bazosbie | 2 2
MOJTyIIeH NPUHLMUIIBI pa0OTHI C MACCHBAaMH, KOJUIEKIMSIMH, CTpoKkamu. PaboTa ¢ 1aToii 1 BpeMeHeM.
5. [TaTrTepHbl MPOEKTUPOBAHUS: OTHOIICHHS MEXAy KiaccamMH M oObeKkTamu (HacieloBaHHE, peaiu3anus, | 8 34,5
acconuanysi, KOMIIO3UNMUS, arperanusi), MHTepQeHch, aOCTpaKTHBIE KIACCHl, IOPOXKIAIOIINE MaTTEpPHBI,
HaTTEpPHbI IOBEACHUS], CTPYKTYPHBIC IATTEPHBI, TOBEACHYECKUE MATTEPHbI, HATTEPHBI 00HEKTOB.
6. Cucrema BBOJA-BBIBOZA, CPEICTBAa AOCTyma K (aimaM u mamkam (paiimoBoil CHUCTEMBI, WTeHHs/3amucH, | 1 5
C)KaTHsL IIOTOKOB 1 MEXaHU3MOB M30JIMPOBAHHOTO XPAaHEHUSI.
7. Pabota co cTpoKaMu, peryJIsipHBIMH BRIPXKECHUSIMU, KOAWPOBaHNE/ ICKOANPOBAHNE TEKCTA. 1 6
8. AcuHXpOHHass Mojenb mnporpammupoBanus. Ilynm motokos. 1llabnoH acHHXpOHHOTO BBI30Ba METOIOB. | 1 6
CuHXpOHHM3aIMs BBI3bIBAIONIETO MoTOKA. [lepenaya u mpreM crienualibHBIX IAHHBIX COCTOSTHHS.
9. [MapannensHoe nporpammupoBanue. Coznanue 3aaun. MeToIbl 0KUAaHKUs BBIIONHEHMS 3aqaun. JisimOma- | 1 6
BBIDOXKEHUs B KauecTBe 3anaun. Co3aHue NMpojoipkeHHs 3amadn. Bos3spar 3HadeHuit u3 3amaun. OTMeHa
3aJ1a4H.
[IpakTHyeckue 3aHATHS 4
1. Pa3paboTka mporpaMMHBIX MOAYJIEH st paboThl ¢ MaccuBaMu. PaboTa yepe3 crucTeMy KOHTPOJIISI BEPCHIA. 1 1 3
2. HaBuramms mo caiimoBoit cumcreme. UteHme wu 3amuch (¢aitmoB. Pabora ¢ morokamu. Pabora c | 1 2
M30JIMPOBAHHBIM XPaHHJIHIIEM.
3. Pabota ¢ OonbiuMu od0beMamu Tekcta. KogupoBanue u nexoaupoBanue cTpok. [loctpoenue peryisipHbix | 1 3
BbIpaXKeHUH. UTeHne ¥ 3anuch GaiaoB B pa3HBIX KOJUPOBKAX.
4. Opraan3anysi aCHHXPOHHOTO BBI30Ba METOJIOB 1 4
JladopaTopHble 3aHATHSA 28
1. Pa3paboTka mporpaMMHBIX MOAYJIeH Ut paboThI ¢ KoyurekuusiMu. PaboTa gepes cucreMy KOHTposs Bepcuil. | 4 1 3
2. Pa3paboTka mporpaMMHBIX MoayJeii s paboThl ¢ maToil M BpemeHeM. Pabora uepes cucremy KoHTpois | 4 2
BEPCHIl.
3. Pa3zpaboTka mporpaMMHBIX MOJyJEH C HCIOJIb30BAHUEM MATTEPHOB IPOEKTUpoBaHus. Pabora wyepes | 12 3.4,5
CUCTEMY KOHTPOJII BEpCHil.
4. Co3ianue nporpaMMHOr0 MOJIyJisl, KOTOPbIH OYJIeT BBIMOJHITH METO/Ibl B paMKax MapajulesibHbIX 3a/1a4 8 6,7
Tema 1.2. Conep:xanue 6
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KirroueBbie anropuTMsl U 1. AJNTOPUTMBI U CTPYKTYPHI JaHHBIX. OIEHKA CIIOXKHOCTH aaropuTMOB. [TOHATHE aCUMITOTHYECKON oneHkH. | 1 7 1,2
CTPYKTYPBI JaHHBIX JIJIS Bonpmme O-HoTanuu. BpemeHHast cioHOCTH airoputMa. [IpocTpaHCTBEHHas CI0XXHOCTh aITOPHTMA.
BBITIOJTHEHHMS 3a/1a4 AHanu3 XyAlIero, Jy4IIero U CpeHero ciyvaes.
MPOTPaMMHBIX MOJYJIEH 2. OCHOBHBIE CTPYKTYPBHI IaHHBIX (MacCHB, CBS3HBIN CIIMCOK, CTEK, OYEpEe/b; OIepaliy BCTaBKH, Moucka u | 1 7
yJJICHHS]; IPEICTABICHHE TAHHBIX B TAMSITH).
3. Xem-tabnauua u xem-gpyHkimsa. Komnusun u paspemenne kowm3nid. Meronpl XemupoBaHus u cxatus | 1 7
JaHHBIX. DQPEKTUBHOCTh M IPUMEHEHUE XEHI-CTPYKTYP.
4. HepeBbst u rpader. IlpencraBnenue rpadoB u nepeBbeB. [lonck B rinyOmHy W mmpuHy. Munumym | 1 8
3aTpaTHbIi MyTh (anroput™ JlelkcTpsl). JlepeBbs noucka u 00Xozaa.
5. AnropuT™MBl paboThl C TEKCTOBBIMH JaHHBIMH. Omepauuu Haja cTpokamu. Ilomck moxcTpokn (HawBHBIH | 1 8
anroput™ mowncka, anroputMm Krayra-Moppuca-Ilparra, anroputm Boiiepa-Mypa). [IpoGiemsl Ha cTpokax
(3amada o prok3ake, peJaKIMOHHOE PACCTOSHHUE). ANTOPUTMBI C HCIIOIb30BAaHWEM XCIIMPOBAHMSA (XeIl-
¢yHKIIMM UIA  CTpOK, anroput™ Pabuna-Kapma). CTpokm ® CTpyKTyphl J[JaHHBIX (Olepamuu ¢
JMHAMHYECKUMH CTPOKaMH, TPHAIBHBIC IEPEBbS).
6. Kyuu n ouepeau. Ouepenu ¢ mpuopureToM U Kyuu. Kyua u ee nmpuMeHeHue. 1 8
IIpakTHyecKkne 3aHATHSA 4
1. Or1eHKa CII0KHOCTH aJITOPUTMOB 1 5 3
2. [IpuMeHeHHe PEKYPCHBHBIX aJITOPHTMOB 1 6
3. HaxoxneHne kpaTqaiix myTer B rpadax ¢ HCIOJIb30BaHHEM aropuTMa JIeHKCTpBI 1 7
4. Pemenne 3a/1auu 0 PIOK3aKe ¢ NCHOJIB30BAHNEM METOJa IMHAMHIECKOT0 IPOrpaMMUPOBAHUS 1 8
JlabopaTopHble 3aHATHS 8
5. Pabora ¢ anropuTMaMu COPTHPOBKH H TTOUCKA 2 8 3
6. Co3nianue xem-TabiInIl M MX HCIOJIb30BaHUE JJIsl yCKOPEHHMS TIOMCKA JIAHHBIX 2 8
7. Peanm3anus cCTpOKOBBIX aJTOPUTMOB 2 9
8. Peanmzanusi MpHOPUTETHBIX Ouepeieil 11l IUTaHMPOBAHMS 33134 2 9
Tema 1.3. Copep:xanue 6
[IpoexTupoBanue Moxyei 1. OCHOBHBIE TPUHIMUIBI TPOSKTHPOBAHUS MOAYJEH IporpaMmMHOro ootecrnedeHus. Meronsl ananmuza | 1 9 1,2
TpeboBaHMII U croco0oB ompesneneHnst QYHKIHMOHATBHOCTH MOAYyJsl. MeTonbl aHamu3a M ONTHMH3ALUH
MPOEKTHUPYEMBIX MOJYJEH A MOBBIMICHNS MX 3(PQEKTUBHOCTH M KadecTBa. [IeKOMIIO3MLMS 3aJaud Ha
noazagaun. Coznanue cnennpuKanuii MOIys.
2. [Mpuanuner  obecniedueHnss  OE30MACHOCTH,  MPOU3BOJUTENBHOCTH H  MacmTabupyemoctd mpu | 1 9
IPOEKTUPOBAHUU MOJYJICH
3. IIpuHIUOBI TPOEKTHPOBAaHUS  KiaccoB. lIpOEKTHpOBaHME KJIacCoB ¢ y4€ToM HMHKancymsmud. | 1 9
Wcnonp3oBaHne HaclelOBaHMA: CO3MaHHE Hepapxuil kmacco. [lommMmopdusm: meperpy3ka METOIOB U
UHTEPEHCOB.
4, [IpumeHeHne JuarpaMM KJIaccoB TIpU IPOCKTUPOBAHUM TpeOOBaHWN K BHYTpPEHHEH CTpyKType | 2 10
POTrPaMMHOTO MOAYJIS.
5. [IpumMeHeHHe AMarpaMM KOMIIOHEHTOB JUIs BH3yalHM3al[Mid OpPraHM3allid KOMIIOHEHTOB IpoekTtupyemoro | 1 10
MOJYJIst
IIpakTnyeckue 3aHATHSA 5
1. | Amnanu3 TpeOoBaHUI K MOAYIIIO M OIIpeAeIeHNEe ero (YHKIIMOHATbHOCTH 1 9 3
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2. Cosnanue crieruduKanuy MporpaMMHOTO MOIYJIS 1 10
3. IIpoextupoBanre TpeOOBaHWI K OpraHM3alUM KOMIIOHEHTOB MOXYJNS CpeICcTBaMH Amarpammsl | 1 11
KOMITOHEHTOB
4. [IpoexTupoBath HHTEPQEHCH NPOrpaMMHOI0 00ECIeYeHHs Ul B3aUMOJCHCTBHS C APYTMMH MOIYJsIMHU H | 1 12
CHCTEMaMHt
5. AHaiM3 M ONTUMH3AINS TPOSKTUPYEMOTI0 MOJLYJISI [UIsl ITOBBIIIEHUS ero 3¢ (eKTUBHOCTH U Ka4ecTBa 1 13
JlaGopaTopHble 3aHATHS 4
9. [IpoexTtupoBanue TpeOGOBaHMII K BHYTPEHHEH CTPYKTYpe IMPOTrPaMMHOTO MOJIYJS CPEACTBaMHU auarpamm | 4 10 3
kiaccoB. [IpuMeHeHHe naTTepHOB NPOEKTUPOBAHUS
Tema 1.4. Conepxanue 9
Co3aaHue nporpaMMHBIX 1. Buzpl nonp3oBarenbckoro uHTEpdelica (KoMaHaHas cTpoka, rpaduueckuid, peueBoit). OcHOBHbIE dTambl U | 1 11 1,2
MOJIyJNeil 171sl B3aUMOJICHCTBUS C NPUHLMUIEI pa3paboTKU rpayeckoro NoJb30BaTeNIbCKOro nHTEpdeiica.
MOJIb30BATENEM 2. TexHoJIOrMK ¥ MHCTPYMEHTBI Pa3pabOoTKH rpaduiecKoro moJib30BaTelIbCKOro nHTepdeiica. 1 11
3. KoMmoHeHTsl  rpaguueckoro TMoJb30BaTeNbCckoro uHTepdeiica. Tunbl srneMeHTOB  ymnpaeieHus. | 1 11
KomnonoBka asieMenToB ynpasienus. CoobiTus. O0pabOTYHKH COOBITHI.
4. Pabora ¢ okHamu. OcHOBHBIE MeTOBI paboThl ¢ okHaMu. Co3/1aHue OKHa: pyHKIMU K Kiacchl. OTKpbITHE U | 2 12
3aKpBITHE OKOH. B3amMoneiicTBue ¢ OkHaMmM (HampuMep, Iepegada NaHHBIX). [IpuMmepsl Banumanuu
(mpoBepka ¢opmarta BBOma). CoolmieHHs 00 ommOKaXx M yBEIOMIICHHS IIOJNB30BaTels. Vcmomb3oBaHUE
PETYJISIPHBIX BBIPAXCHUH JJIs1 BATMIALIIHL.
5. MHOTOMOTOYHOCTh U acCHHXpOHHAs padoTa okoH. MHoromoTowHocth B GUI-mpmmoxkenusx. [IpoGmemsr | 1 12
CHHXPOHH3aLIMH MOTOKOB. Vcrionp30BaHNe aCHHXPOHHBIX BBI30BOB JUISL IOJITO BHITOJTHUMBIX ONEpanuii.
6. 3nravenne et B UX/UI gu3aiine. OcHOBHI Teopuu 1BeTa. Pabota ¢ nBetoM u mpudramu. CTHIH3AIMS. 1 13
7. Pabora ¢ tekcrom, m3oOpakeHusamu. [locTtpoeHue rpagukoB M auarpaMM. BUOTHOTEKH U MOCTPOCHUS | 2 13
rpa¢ukoB u guarpamm. Pabota ¢ MyapTHMenna
[IpakTnyeckue 3aHATHS 1
1. | IpoexTtupoBanue r1aBHOr0 OKHA MPHJIOKEHHS C HECKONBKIUMH MAHEISIMH 1 IeMEHTAMH YIIPABJICHHSL. 1 14 3
JlaGopaTopHble 3aHATHS 16
10. | Pa3paboTka MomyIieii MHOTOOKOHHOTO MTPHIIOKEHUS 2 11 3
11. | Pa3pabotka cTuiiei AJIsl IPHIIOKEHHUS JUTS YITydIIeHHs B3aUMO/ICHCTBYSL C MTOJIb30BaTEIeM 2 11
12. | Pa3paboTka MoayIieii [uist MpeICTaBICHHS TeKCTOBOW HHPOPMALIUU 2 12
13. | Pa3paboTka MomyInei st paboThI ¢ H300paKeHUSIMH 2 12
14. | Pa3pabotka Moynei juist npeAcTaBiIeHust nHpopMauuu B Buie rpaMKOB U AUArpaMm 2 13
15. | Pa3paboTka Moayiieii [uist pabOThI ayTHO ¥ BHJICO 2 13
16. | Peanuzamus 3arpy3kd JaHHBIX W3 HHTEPHETa B (JOHOBOM pexHMe 0e3 OJIOKMPOBKHM OCHOBHOTIO IOTOKA | 2 14
MPUJIOIKECHHUSL.
17. | Pa3paboTka (opMBI peruCTpalyu C IEMEHTAMHU BBOJA M IPOBEPKO KOPPEKTHOCTH BBEACHHBIX JIAHHBIX. 2 14
Tema 1.5. Conep:xanue 9
Co3zmanne Moxyneit IS 1. BsanmoneiicTBre npriiokeHus ¢ 6a30i JaHHBIX. TeXHOIOTWK AOCTYTA K JaHHBIM. be3omacHoCTs mpu 3 14 1,2
B3aMMOJICHCTBHSA C 6a3amMu pabote c Oa3aM¥ TaHHBIX.
JaHHBIX 2. Ionsrue n npenmymiectsa ORM. Konnenmueii 00beKTHO-PENAIIOHHOTO OTOOPaKEHUS M NCIIOIb30BaHUE 3 15
ORM-6ubanorek. [Ipumenenne ORM it paboThl ¢ 0a3aMu IaHHBIX.
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3. | Peanmsaums CRUD-onepawuii B npuioxkennn. BbIIoIHEHHE 3aPOCOB K 6a3¢ NAHHBIX. 3 16
JladopaTopHble 3aHATHS 8
18. | Pa3paboTka mporpaMMHBIX MOAYJIEH i paboThl ¢ 6a3aMu TaHHBIX 4 15 3
19. | Pa3paboTka mporpaMMHBIX MOIYJICH AJist pabOoTHI ¢ 3ampocaMu K 0a3e NaHHBIX 4 16
Tema 1.6 Coaep:xanue 3
[puHIMnB! Ge30macHoCTH, 1. OCHOBHBIE TIOHATHA: O€30MAacCHOCTh TPOTPAMMHOTO OOECIIeYeHNUs, IMPOU3BOAUTEIFHOCT MOIYyIeH, | 2 17 1,2
MPOU3BOUTEIBHOCTH U MacIITaOUPyeMOCTh apXUTCKTYphl. MeTonsl obecrieueHus Oe3omacHOCTH.  (DakTOpbHI, BIUAIONIME Ha
MacIITadupyeMOCTH MPOU3BOUTCIBHOCTh. TEXHUKH TOBBIIICHUS MPOU3BOJUTCIBLHOCTH MNPOTPAMMHOTO  OOCCIICYCHUS
MPOTPAMMHBIX MOAYJICH MacitabupyeMoCTh: TOPU3OHTANIBHAS U BEPTUKAJIbHAS MACIITAOUPYEMOCTh; MPUHIUIBI MPOCKTHPOBAHUS
JUIE MacITa0UPyEeMOCTH; WCIIOJIb30BAaHUE OOJIAYHBIX TEXHOJOTUH JUIs MacmTaOupoBaHus. MeTpuKd
Oc3omacHOCTH  (HampuMep,  KOJMYECTBO  ys3BUMOCTe#).  MHCTpyMEHTH  [Uisi ~ MOHHMTOPHHTA
POU3BOAUTENBHOCTH. [10/1X0/1bI K HATPY30UYHOMY TECTHPOBAHUIO.
2. IMousitre onTumu3anuu koxa. OCHOBHBIE II€7M ONTHMH3ALUK: MOBBIIICHHE CKOPOCTH BbIMONHEHUS, | 1 17
CHIDKCHUE MOTPEONICHUSI MAMSTH, YIYYIICHHE YUTAEMOCTH U MOJJAEPKKH Koaa. MeTopl yIydIlIeHHUs
anroputMoB. IIpodunupoBanie U OTIagKa MPOU3BOAUTEIbHOCTH. CHeUU(pUIHBIE METObl ONTUMH3ALIUH
JUISL Pa3HbIX SI36IKOB IPOTPAaMMUPOBAHHUSL.
IpakTnyeckne 3aHATHS 2
1. Ob6ecnieyenne 0€30MACHOCTH NIPH Pa3paboTKe MOJTyJIeH IPOrpaMMHOTO 00eCTIeUSHISI 1 15 3
2. Pemenue 3a1a4 Ha ONTUMHU3AINIO AJITOPUTMOB 1 16
JlabopaTopHble 3aHATHS 4
20. | OnTuMu3anys MPOSKTHPYEMBIX MOIYJICH ISl MOBBIMIEHUS MX 3 ()EKTUBHOCTH U Ka4eCTBa 1 17 3
21. | AHanu3 1 MOHUTOPHHT TIPOU3BOUTENLHOCTH TPHIIOKeHHH. OOecreyeHne MPOU3BOANTEIBHOCTH U 1 17
MacuITabupyeMoCcTH pH pa3paboTKe MOy el MPOrpaMMHOro obecreueHus
22. | YiyuuieHue npou3BOAUTEIbHOCTH MOJIYJICH MMOCPEICTBOM BBISIBICHHS M YCTPAHEHHUS Y3KUX MECT 2 17
JAnddepeHnnpoBaHHblii 3a4eT 1 17
CamocrosiTesbHast padora npu usydenuu M/IK 01.01 8

1. Tlombop cnpaBoYHOM JUTEPATYPHI, ITOJIE3HBIX CCBUIOK M ()OPYMOB IPOTPAMMICTOB B INI00AIBHON CETH I10 Pa3padOTKe MPOTrPaMMHBIX MOJYJIEH.
2. Tlonbop cnpaBOYHOM JIMUTEPATYPBI, OJNE3HBIX CCHUIOK U (JOPYMOB MPOrpaMMHUCTOB B TJI00ATBHON CETH MO MPOrPaMMHUPOBAHHIO Ha SI3bIKAX

C++, CH.

RO NoO ~w

Pabora ¢ KOHCIIEKTOM JIEKI[HIA.
PernieHue ynpaxHeHuU#, MOr0TOBKa HEOOX0UMBIX (HOPMYJI U HAMMCAHHUE KOJIOB MPOTPaAMM.

OdopmiieHne pe3yabTaTOB MPAKTUIECKUX U TaOOPATOPHBIX 3aHATHI.

[ToaroToBKa K TECTHPOBAHUIO IO TEMaM pa3zelia U IMPOXOKICHUE TECTOB

N3ydenue ocobenHocteit pazpadotku Windows-nipriioxkeHuit Ha si3pike C# 110 MaTeprataM UHTEPHET-PECYPCOB
IMoaroroButs coobmieHue Ha TeMy «Moaenu Ku3HeHHOTO IuKiIa [10»

IMoaroroBuTh coobIIEHUE 00 MHKPEMEHTHOW MOJICIH )KH3HEHHOTO IHKJIA

0. HonroToBuTh COOOIIECHHE HA TEMY «BUIIBI aITOPUTMOBY

1. IoaroroBuTtk coodmeHre Ha Temy «[IprMepbI Hepa3pemuMBbIX 33129

12. TloaroroButs coobinenue Ha Temy «IIpunmmmnsr OOTD»
13. TloaroroButs coobinenue «Kimaccon
14. TlonrotoBuTh cooObreHne Ha Temy «VIcmonp30BaHme MMpaB AOCTYMA K KJiaccamy

15




Yueonast npaktuka no MK 02.01
Bupabl pador:
1. BriOop 3aganust. AHANN3 IOCTAHOBKY 3aJa4i. AHAJIN3 BXOJHBIX M BBIXOJHBIX JaHHBIX.
2. Pa3paborka anropuTma 1 KoJia MporpaMMbl B MPaKTHKE IPOrpaMMHUPOBaHHs B HHCTPYMEHTAJIBHOW cpejie pa3pab0TKU Ha BHIOPAHHOM SI3BIKE
MPOrpaMMHUPOBAHUS 110 BapUaHTaM 3a1aHHH.
— Texnonorust paboTel ¢ 6a30BBIMH KOMIIOHEHTAMH B HHCTPYMEHTAJILHOM cpejie pa3paboTKy.
— PasmigabIe c11ocoOBI 0TOOPaKEHHUS CTIPABOYHOM HH(POPMAIIHH.
— Brmonaenne onepanuii ¢ daitnamu.
Pazpabotka npuioxeHnit st paboThl ¢ 6a3aMu TaHHBIX.
PazpaboTtka mpuiI0KeHUH ¢ AIeMEHTaMH UIPHL.
3.  OcymectBieHue pehakTOpHHTa ¥ ONTHMH3AIMH MPOTPAMMHOTO KOJa.

12

IIpousBoacTBeHHAs1 MpaKTHKA (10 mpo¢duiio cnenuanasHocT) mo M/IK 02.01 18
Buasl pador:
1. Pa3paborka crienuuKanuii OTJeIbHbIX KOMIIOHEHT (2JITOPUTMOB) ISl BBIITOJHEHHUS TOCTABICHHBIX 3a/1a4.
2. Pa3paboTka KoJja mporpaMMHOTO MOJYJISl HA OCHOBE TOTOBBIX Clieli(UKAINH (110 COCTABICHHOMY JITOPUTMY PELICHHS 33/1a4H).
3. OcymiectBacHue pehaKTOPUHTA U ONTHMHU3ALIUS KOJa TPOrPAMMHOI0 MOJIYJIS.
MJK 02.02 OcyuiecTB/ieHHe HHTErPAIIMH MPOrPAMMHBIX MOIYJIeii 158
Tema 2.1. Coaep:xkanue 24
OCHOBBI HHTETPAIIH 1. Paspaborka REST API. Knuent-cepsepHoe B3ammopeiicTBue. OcobeHHOCTH mepeaayn nHpopmanuu mo | 2 1 1,2
MPOTPaMMHBIX MOZyJeH HTTP npotokony. Crpykrypa HTTP 3ampoca. HTTP meroxs: GET, POST, DELETE, PUT, PATCH.
HTTP 3aronosku. Teno 3anpoca.
2. Mapipytuzaims 3anpocoB. ['pynnupoBka MapuipytoB. CTaTHYecKHe Pecypebl. 2 1
3. O6paboTka 3ampocoB mosb3oBarens. Path, Query mapamerpsl. OGpaGotka coxepxkumoro body: raw, | 4 2
objects, forms, multipart. Banupgarus gaHHbIX.
4. ®dopmupoBaHUEe U OTIpaBKa OTBETOB: object, file. [TapameTpsr 0TBETOB: CTaTyc KOX, THUI COAEPKUMOrO, | 4 3
3aroyioBkH, cookies. Ilepenanpasnenns. Cepuannzanus/aeceprannzaisi 00bEeKTOB.
5. Co3nanue u ynpasiieHHe (HOHOBBIMH 3a/Ia9aMHU. 2 4
6. Ayrenrudukanus u apropusaiust. oAuth, JWT, forms. Ceccun. PoneBoe pasrpanuuenue gocrymna K | 2 4
pecypcam.
7. Paspabotka WebSocket API. B3anmoneiictBrue kimuenra u cepBepa mo WebSocket nmpotokony. Hacrpoiixu | 4 5
coennHenust. OTKpbITHE U 3aKpbITHe coeanHeHus. [lepenaua cooOmieHust cepaepy.
8. PazpaboTka MUKpocepBHCOB. MUKpOCEpBUCHAsI 1 MOHOJIMTHAS apXUTEKTYpa. 2 6
9. CunxponHoe (REST, gRPC) wu acuHxpoHHoe (OpoKepbl COOOLICHHWI) B3aUMOJAEHCTBHE MEXIy | 2 6
MHKpPOCEPBUCAMH.
JlaGopaTopHble 3aHATHS 28
1. Co31aHne KIIMEHTCKOTO MPUIIOKEHHS st paboThl ¢ myonmaHbiM API 2 1 3
2. Cosnanne REST API npunoskenus ¢ peam3anueii: 1o06aBiIeHus, yjajJeHns, U3MEHEHHS ¥ CO3/IaHMs ITaHHBIX | 2 1
(ot 3 - 4 cymHocreii)
3. Pacmmpenne ¢pynkunonana REST API npunoxxenusi: pabota ¢ yJjaJeHHbIM HCTOYHUKOM JTaHHBIX 2 2
4. Pacumpenne ¢ynkumonana REST APl npunoxenus:: pabota €O CTaTHYECKUMH H300pa)KeHHSIMHU | 2 2
(pecypcamn) - 3arpy3ka, nepejiada, yaajleHue.
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5. Pacmupenne dynkimonana REST API mpuoskenusi: 06paboTka path u query mapameTpoB 2 3
6. Pacmmmpenne ¢ynkumonama REST API mpumokenums: oOpaboTka ommOOK, mepenada cooOmeHuid o0 | 2 3
omuOKe MoJIb30BaATENI0
7. Pacupenne dyakunonana REST API npusnoxxeHusi: Baiauus MoJy4eHHbIX JaHHBIX 2 4
8. Pacupenne dpyakunonana REST API npunoxxenusi: no6asiieHre GOHOBBIX 3a/1a4 2 4
9. Pacummpenne ¢ynkumonana REST APl npunoxenus: noGasieHue ayTeHTH(UKAMM W aBTOpU3ALMH, | 2 5
CO3JJaHUE POJICBOH CUCTEMBI
10. | Co3naHue KIMEHTCKOTO NMPWIIOKEHUs Ulsl paboThl ¢ myommuHbeiM WebSocket. 2 5
11. | Co3nanue cepBepHOro MPHIIOKEHHMs I paboThl o websocket mpoTokoay. 2 6
12. | Co3naHue MUKPOCEPBHUCHOTO MPUJIOKEHUS ¢ B3anuMoieiictereM o REST 2 6
13. | Co3nianue MUKPOCEPBHUCHOTO MPWJIOKEHUS ¢ B3auMoieiictreM o gRPC 2 7
14. | Co3naHue MUKPOCEPBHCHOTO IIPUIJIOKEHHUSI C B3aUMOJEICTBHEM uepe3 Opokepa NMpuiIokeHHH (consumer, | 2 7
producer)
Tema 2.2. Conepxanue 8
YipasieHue 1 MOHUTOPUHT 1. Hacrpoiika KoHGHUTypanun U cOOPKH TPHIOKEHUSL. 4 7 1,2
UHTETPUPOBAHHOM CUCTEMBI JlorupoBanue coObiTuil. KoHdurypanus norupoBanus. YpoBHH JorupoBanus. JlorupoBanue B ¢aiiibl
paznuyHoro ¢popmar.
2. MOHHTOPHHT IPUIIOKEHUS: Harpy3Kka, OMOKH, cOOp cTaTUCTUKU. BHenpeHune cOOpIiKka METPHK. 4 8
WHctpymenTsl KoHTeilHepu3anmu. KoHteiiHepmsanust mpuiokeHns. CpelncTBa JOCTaBKM W CPENCTBA
Pa3BEpTHIBAHHS PEIICHHUSI.
JlabopaTopHble 3aHATHSA 6
15. | Hactpouts koH(pHUTYypamuio rest api MpuiaoxeHus (IIOPT, XOCT, MaHHBIC U MOJKIIOYEHHUS K HCTOYHHKY | 2 8 3
JIAHHBIX, TIPUBATHBIC KIIIOYH).
16. | BaempuTh JIOTHpOBaHHKE B rest api MPIIOKESHHUE. 2 8
17. | YnakoBka rest api IpHIIOKEHISI B KOHTEHHEp M JOCTaBKa Ha APYTOe YCTPOMCTBO. 2 9
Tema 2.3. Copep:xanue 6
BesomacHocTs nipu uHTErpammu | 1, [IpoTokossl ¢ ucnonb3oBanueM OesomnacHoro coeaunenusi: HTTPS, WSS (WebSocket Secure). 2 9 1
2. IpenotBpamenne yrpo3 OesomacHocTn: SQL wnabeknuu, CSRF, XSS. XemmpoBanne CEHCUTHBHBIX | 2 9
JIAaHHBIX, IPIMEHEHHE aJITOPUTMOB XEHINPOBAHUS TApOJIEH C CONBIO.
3. Ananu3 ys3Bumoctedl. Perymsapeele ayautel Oe3omacHocTH. IIpuMeHeHMe JydmmX TNPaKTHUK 3aIldTHI | 2 10
HHPOpPMALINH.
JlaGopaTopHble 3aHATHS 6
18. | loGaBnenne SSL ceprudukaTa B IpuiIoKkeHHe 2 9 2,3
19. | Hacrpoiika koHpuryparmy 0€301MacHOCTH NPUIIOKEHHUS 4 10
Tema 2.4. Coaep:xanue 6
OnTuMuzanus u 1. MacnirabupoBaHie HHTETPUPOBaHHBIX pelleHud. ['opu30HTaIbHOE M BEpPTHKAIbHOE MaclITabUpOBaHHE. 2 10 1
MaCHJTaGPIpyeMOCTB 2. OnTHMH3aIIHI NPOU3BOJIUTECILHOCTH. K31HHp0BaHH€ naHHBIX.  OnruMusanus 3aIpOCOB K 0a3aM JaHHBIX. 2 11
MHTETPUPOBAHHBIX PEIICHUH 3. [IpodwunmupoBanue koga. Y MEHbIICHIE BPEMEHHU OTKJIMKA. 2 11
JlaGopaTopHble 3aHATHS 6
20. | Peaymzanus K3UIMpOBaHUS TaHHBIX B rest api NPIIOKCHHE 2 11 2,3
21. | Ontumwu3aiysi NpOU3BOIUTEIBHOCTH Test api uepes3 npouiInpoBaHue 2 11
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Koncynomauyuu

Kypcosaa paboma
IIpumepHas TemMaTHKa KypcoBbIX padot npu nzydenuun M/IK 02.02

WWWWWWWWWWNNNNRNNNNNNPRPRPRPRRRRRPROONOORWNER
OCHXNONRIBNPOOONIODUARAWNPOOONDODUTRAWNRLO: © - 7 = 7 T

=

Pazpabotka mporpaMMHOTro mpoekTa«lopokHO-TPaHCHIOPTHBIE IPOUCIIECTBUSY.
PazpaboTka nporpammHoro npoekra«TenedoHb! 1 aOOHEHTBD).

Pa3paboTka nporpaMMHOT0 npoekTa«CBeIeHNsI O KHIKHOM (oH/Ie OUOIHOTEKMY.
PazpaboTka nporpammHoro npoekta«lIpogaxa aBuadbuUIeTOBY.

PazpaboTka nporpamMmmHoro npoekta«O0yBHON Marazuuy.

PaspaboTtka mporpammuoro mpoektaKademnpay.

PaspaboTtka mporpamMHOTo mipoekTa« THTepHET Mara3uey.

PaspaboTtka mporpammuoro npoekra«IpemnomaBaremnm.

PazpaboTka nporpaMMHOT0 poekTa«OTAeN KaapoB MPEIIPHUITUSI.

. Pa3pabotka nporpamMmHoro mpoekra«OTaen cHaOXeHUs MPEATIPUATHS.

Pa3paboTka nporpaMMHoro npoekra«PeMoHTHas MacTepcKasy.

Pa3paboTtka nporpaMMHOro npoekra«Mara3u OBITOBOI TEXHUKNY.
Pa3paboTka nporpaMMHOTO MPOEKTA«KAYKIIMOHBD).

Pazpabotka nporpammHoro npoekra«Kunorearps (Adwuma)y.

Pa3pabotka nporpammuoro mpoekta«Kunorearpsl (PasmerieHne u ceanch).
Pazpabotka nporpamMmHoro npoekra«Pecropany.

. Pa3pabotka nporpamMmHoOro npoexra«bropo 3HaKOMCTB .

. Pazpabotka nporpamMmmuoro mpoekra«lIponaka Kumbso».

. Paspabotka nporpamMmHoro npoekra«KiueHT orens ».

. Paspabotka nporpamMmHoro npoexra«Hapymmrenu mpaBuit JOPOKHOTO IBHKECHHS.
. Pazpabotka nporpamMmmHoro npoexra«IlyTeBoi JTUCT U1 TIEPEBO3KH IPY3a».

. Paspabotka nporpamMmHoro npoexra«Pacrincanne 3IeKTpHIeK».

. Paspabotka nporpammHoro mpoekra«lIIponaxa aBroMmoOuIe».

. Pa3zpabotka nporpaMMHoro mpoekra« TypucTHUeCKHe Ty TEBKW».

. Pazpabotka nporpaMmHOro npoekta« TpyaoycTpoicTBo.

. Pazpabotka mporpammuoro mpoekta«BbicTaBka cobax».

. Pazpabotka mporpammuoro mpoekra«Hay4dHble Tpyabl COTPYIHHUKOBY.

. Pazpabotka nporpamMmHoro mpoekra«llaccaxxnpckoe cy1oxXoacTBo».

. Paspabotka nporpamMmHoro npoekra«lIpunemMHbIe 3K3aMEHBD.

. Paspabotka nporpamMmmHoro npoexra«Mmnmoapom».

. Pa3pabotka nporpamMmHoro npoexkra«CripaBOuHHUK (QUIIATEIHNCTA.

. Paspabotka nporpamMmmHoro npoekra«Pacnycanne 3aHITHI CTyJeHTay.

. Paspabotka nporpammHoro npoexra«llaccaxxup noessa AanbHEro Cliel0BaHHUs.
. Pazpabotka nporpammuoro mpoekra«liex mpeampusiTasi».

. Pazpabotka nmporpamMMHoro mpoekta«durarenu cTyAeHIecKoil ONOIOTEeKm».
. Pazpabotka mporpaMMHOTo poeKTa«3annucHast KHUKKaY.

. Pazpabotka nporpammHuoro mpoekrta«Tenenporpamman.

. Pazpabotka nmporpammuoro mpoekta«lIpomMsIieHHOE PEIO0IOBCTBOY.

. Pazpabotka nporpaMMHOro mpoekta«CTpaxoBbIe HCKHY.

22
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40. Pa3paboTka MporpaMMHOIO IIPOEKTa«K Y 4eT yCIeBaeMOCTH B KOJIISIKE.
41. Pa3paboTka NIpOrpaMMHOTO MPOEKTa«ABTOOYCHBIE MAPIIPYThD).

42. Pa3paboTka nporpaMMHOro npoekta«O0paboTka 3aKa3oBy.

43. Pa3paboTka nporpaMMHOro npoekTa«CriopTHBHBIE PEKOPIBIY.

CamocTtosiTenbHast padora npu nzyyennn MK 02.02

[Tonbop cnpaBoYHOW IUTEPATYPHI, HOJNE3HBIX CCHUIOK M (POPYMOB IIPOIPAaMMHUCTOB B TJI00AIBHON CETH MO IPOrPaMMHUPOBAHHIO.
Pabota ¢ KOHCIIEKTOM JICKIIH.

Pemenve ynpakHeHUi, TOATOTOBKA HEOOXOAUMBIX (POPMYJI M HAITCAHHE KOJIOB IIPOIPaMM.

OdopmiteHre pe3ynbTaToB Ta00OPATOPHBIX 3aHATHH.

[oxroToBuTh cpaBHUTENBHBIN aHaH3 API

[oxroroButs npe3enraruio «®opmat JSON».

IMoaroroBuTs npe3eHTanmio «Kykm».

. IHoarotoButh coobIeHNne « TOKEHBI CECCHID».

N RWNE

16

Yyeonas npakruka nmo M/IK 02.02.
Bunsbi pador:
1. TToaroroBka 6Ga3bl JaHHBIX
2. Co3znmaHue KJIMEHTCKOTO MPUIIOKEHUs U1 paboThI ¢ myonuuansiM WebSocket.
3. Co3naHue MUKPOCEPBHCHOTO MPUIIOKEHHS.
4. Kondurypuposanue REST API npunoxxenus.

12

IIpousBoacTBeHHast MpaKkTHKA (10 nMpoduiaio cnenuanbHocTH) no MJIK 02.02.
Bunsbi pador:
1. Co3panue KIUCHTCKOTO MPHUIIOKECHUS A1 paboTHI ¢ myommaabiM WebSocket.
2. Hacrpoiika koHQUTYpauu 1 COOPKH MPHIIOKEHUS.
3. JlorupoBaHue COOBITHIA.
4. MOHUTOPUHT IPHUIOKEHHS.
5. KonTeliHepu3aIust MPHI0KCHHUS.

18

MJK.02.03 IToaaep:KKa ¥ TECTHPOBaHNE MPOTPAMMHBIX MOAYJIei

105

Tema 3.1. Coaep:xanue

KagectBo IpOorpaMMHOTO 1. OHpCZ[eJ'IeHI/IC KayeCTBa NpOrpaMMHOI0 MOAYJIA. MeTpI/IKI/I Ka4yeCTBa MPOrpaMMHBIX MOZ[yHeﬁ (CTaTI/I‘IeCKI/Ie
obecrnieueHus MCETPHUKH: KOJIMYECTBO CTPOK KOAA, HUKIOMATHYICCKAs CJIOKHOCTD, KOS(I)(l)I/II_lI/IeHT CBA3BHOCTH U CHCHHGHHOﬁZ
JUHAMHUYCCKUE METPUKU: IMOKPBITHUE KOJAa TECTaMH, YaCcTOTa OTKa30B, BpPEMA OTKJ'II/IKa). HpI/IHHI/IHBI
IMPOCKTUPOBAHUSA KAYECTBECHHBIX Moz[yneﬁ.

2. CranpmapTel 1 MOJENN KadyecTBa MporpaMMHBIX Moxyiel. I[Ipumenenne mozeneit kadectBa. MHCTpyMEHTHI
JUIsl OUEHKHU KadyecTBa. [IpakTuyeckue acleKThl MOBBIIIEHUs KaueCTBa.

1,2

JladopaTopHble 3aHATHUS

1. AHanu3 ¥ OIleHKa KadecTBa NMPOrPaMMHOTO MOIYJSl C MCIONB30BAaHHEM METPHK KadecTBa MPOrPaMMHBIX
MOJyJIen

=

2. Hcnonp30Banne CTAaTHYSCKOrO aHAIN3a Koaa JJ1sd BBISIBJICHUSA lle(peKTOB

3. Pa3zpaboTka M TpUMEHEHHE IIPOLECCOB OOECHEYECHUs] KauecTBa B JKU3HEHHOM IHMKIE pa3paboTKu
IIPOrPaMMHBIX MOAYJIEH

IN I

Tema 3.2. Coaep:xanue

19




OTnanka MporpaMMHOTO 1. Tlousitue otnanku. [ToHsTus ommnoOku, nedekra, coost, oTkaza. Tumbl omuOOK. MIHCTPYMEHTHI U1 OTJIAAKH. | 2 3 1,2
MOJyJIs [Ipouecc momaroBoi oTaagKu (yCTAaHOBKA TOYEK OCTAHOBA, IIAr 3a IIAroM BBHINOJHEHHE KOAa, IPOCMOTP
COCTOSIHUSI TIEPEMEHHBIX, BBHIMOJHEHUE OTAENBHBIX dacTel koxa). CrpaTeruu moucka OmuOOK (MeTon
MOJIOBUHHOTO JICJICHUS, METOJ WCKIIOYEHMs, IpOBEpKa TI'PaHUYHBIX YCIOBHUH, MOUCK TATTEPHOB
MOBTOPSIOMIMXCS OIIMOO0K). JIOKyMEHTHpOBaHHUE MpoLecca OTIIAJIKH.
JlaGopaTopHble 3aHATHS 3
4. Pa3paboTka cTpaTeruy OTIaKi U HCIpaBJICHHE OIIMOOK B IPOrpaMMHOM 00eCeYCHUH 1 2 3
5. Kon-peBbio 1 nmapHoe nporpaMMHpOBaHHE 2 3
Tema 3.3. Coaep:xkanue 4
O0paboTKa NCKITIOUEHHH 1. [onsTre wuckiaroyeHusi. Tumbl WCKIOYeHMH. MexaHu3M 00paboTku HckiatoueHuid. Jlornka pabotsl ¢ | 4 4,5 1,2
MCKIIIOUYEHHUSIMU. MeTOIbl OTIIaJKH KOJIa C MCII0Ib30BaHUEM UCKIIIOYEHHUH U JJOTHPOBAHUSL.
JlaGopaTopHble 3aHATHS 4
6. OCHOBHBIE KOHCTPYKIHH JUIE 00paO0TKU MCKIIOYUTENBHBIX CHTYaIMN 1 4 3
7. IIpakTHyeckoe UCHOIb30BAHNE HCKIIOUCHUH B peabHOH 3a/1a4e 1 4
8. O6paboTka onmbok 1 uckmodyenne 8 RESTful API 2 5
Tema 3.4. Copep:xanue 18
TectupoBaHHe IPOrPaMMHBIX 1. [TonsTne mnpolecca TECTHPOBAHUSI IMPOTPAMMHOrO oOOecHedYeHusl. OTambl Ipolecca TeCTUPOBAaHHS | 2 6 1,2
MOZyJIeH IPOrPaMMHOT0 00ecieYeHH s, TEXHUKH PYYHOTO TECTUPOBAHHS M ABTOMATH3HPOBAHHOIO TECTUPOBAHHUS
2. Mogens paboThl ¢ nedektaMu. [IpHHITUIBI pabOTHl B CHCTEME KOHTPOJIS 1e(EeKTOB. 2 7
3. Bunp! TectpoBanus ((QyHKIHOHAIEHOE TECTUPOBAHKE, HEQYHKINOHAIFHOE TECTUPOBAHKE, CTATHYECKOE U | 2 8
JMHAMHYIECKOE TECTHPOBAHUE).
4. Tumsl  TecTpoBaHMs  (MOAYIBHOE TECTUPOBAHHE, HWHTETPALIOHHOE TECTHPOBAaHHE, CHCTEMHOE | 2 9
TECTUPOBAHKE, IPHEMOYHOE TECTHPOBAHNE, HATPY304YHOE TECTHPOBAHHE, CTPECC-TECTHPOBAHHUE)
5. TectupoBanue 1o 6e10My SIMKY. MeTo 1 MOKPBITHS OlIepaTopoB. MeTo1 HOKPBITHS YCIOBHH. 2 10
6. TectupoBanme 1o 6enoMy AIHKY. MeToq KOMOMHATOPHOTO MOKPBITHS YCIOBHH. 2 11
7. TecTupoBaH#e IO YEPHOMY SMHUKY. MeTO KIaccOB SKBHBAJIICHTHOCTH. 2 12
8. TectupoBaH#e O YePHOMY SIUKY. MeTox TpaHUYHBIX 3HAYCHUH. 2 13
9. MonyneHble  TecThl. TecTupoBaHHME WHTerpanmd. MeToApl W HMHCTPYMEHTH JUIi TECTHPOBAaHUS | 2 14
MHTETPUPOBAHHBIX PEHICHHH.
JlaGopaTopHble 3aHATHS 18
9. Anamu3 TpeOoBaHHMH K TPOTPAaMMHOMY OOECICUCHWIO U COCTaBJICHHE IUIAHOB TecTHUpoBaHms. | 1 6 3
HMcnonp3oBanme cUCTEM KOHTPOJIISI 1e()eKTOB MPOrpaMMHOTO o0ecTieueHuUs
10. | TectupoBaHue MeToamMu 6€J10T0 simuKa. MeTos MOKPBITHS 0nepaTopoB. MeTo NOKPHITHS YCIOBHA. 1 6
11. | TectupoBaHue MeToamu 6enoro simuka. MeTo KOMOMHATOPHOTO TIOKPBITHSI YCIOBHH. 1 7
12. | TectupoBaHue 110 YEPHOMY SIIMKY. MeTO/1 KJIaCCOB 9KBUBAJICHTHOCTH. 1 7
13. | TectupoBaHue 1o 4epHOMY SIIMKY. MeTO/I TpaHUYHBIX 3HAYCHUI. 1 8
14. | TectupoBaHHE O YEPHOMY SIIUKY. AHAJIN3 MPUIHMHHO-CIIEJICTBEHHBIX CBSI3EH. 1 8
15. | Pa3paboTka MO/yJIbHBIX TECTOB. 2 9
16. | Pa3paboTka MOIYJIbHBIX TECTOB C IPOBEPKON pe3yIbTATOB TECTUPOBAHUSI C YUETOM ITOTPEITHOCTH. 2 10
17. | Pa3paboTka MOIYJIbHBIX TECTOB ISl OTJEIHHO KOMITHIMPYEMBIX MOJYJIEH. 2 11
18. | Pa3paboTka MOIYJIbHBIX TECTOB JJISl TPOBEPKH KOJUISKIIHH. 2 12
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19.

TectupoBanne mHTEerpannu. Hammcanwe W BBHIIOTHEHHWE TECTOB UIS IPOBEPKH B3aWMOJCHCTBUS MEXKIY
MOTYJISIMH

20.

Tectuposanue RESTful API

21.

TeCTI/IpOBaHI/Ie MIPOU3BOAUTCIBHOCTU

22.

Pa3paboTka yepe3 TecTHpOBaHHE

Tema 3.5.
Ilonnepsxka nporpaMMHBIX
MOJyJIer

Coaep:xkanue

1.

Pabotbl, BBIMONHAEMBIE TIPU TOAAEPKKE NporpaMMHOro obecriedeHus. lcnpaBiieHne aeeKToB.
PesbronpoBanue koaa. Pedakropunr koga. OnTumMusanus Koaa.

N[k~

CTaHZIapTI)I pa3pa60TK1/I u O(l)OpMJ'IeHI/Iﬂ JAOKYMCHTAllMU Ha I[POTrpaMMHOC obecrneuenue. HpI/IHHI/IHLI
JAOKYMCHTUPOBAHUA MporpaMMHOT0 oOecIeueHusI. I/IHCprMeHTLI JJIsL CO3JlaHHSl  TEXHUYECKOU
JAOKYMCHTAIMU 1 KOMMCHTHPOBAHUSA KO

Bunsl TecTtoBOil nmokyMmeHTanuu. TecToBas AOKyMEHTalus MOATOTOBUTEIBHOTO JTama. TecToBas
JIOKyMEHTallMsl Ha dTare 3aBepiieHus paboT 1o TecTUpOoBaHMI0. TecToBbIe cilydan U ciieHapuu. Hanucanue
TecTOBBIX ciydaeB. CTpykTypa TecToBoro crieHapus. OtdeT o gedekrax

1,2

JlaGopaTopHble 3aHATHS

»

23.

Pa3zpaboTka mokyMmMeHTalmu Ha TPOTpaMMHOE OOecIiedeHHEe B COOTBETCTBHH CO CTaHIapTaMu. BemeHue
JKypHaJia m3MeHeHH U (prukcanus 0OHOBJICHHUS IPOTrPaMMHBIX MO JICH.

[N

[y
(S}

24.

PGBB}OI/IPOBaHI/Ie, pe(baKTOpI/IHF W OIITUMHU3AlMA KOJA.

25.

Paspabotka [IporpaMMBbl 1 METOIMKH HUCIIBITAHHUM.

26.

Cosznanue cienudukanmi API

JAunddepenunpoBaHHblii 3aueT

ixj =y =y iz
~ o (oo

CamocTosiTeapHasi padota npu u3ydennn MJIK 02.03
1. TloxGop crpaBOYHOU JUTEPATYPBIL, MTOJIE3HBIX CCHUIOK M (POPYMOB IIPOrPAMMHUCTOB B TJ100abHOM CETH 10 pa3paboTKe NpOrpaMMHBIX

MOJYJIEH.

CNooaR~LDN

Pabora ¢ KOHCIIEKTOM JIEKITHHA.

Perrenune ynpakHeHU, TOATOTOBKA HEOOXOJUMBIX (POPMYI U HATMCAHHUE KOJIOB ITPOTPaMM.
OdopmiteHre pe3yIbTaTOB MPAKTUYECKUX U JIAOOPATOPHBIX 3AHSATHIA.

IToaroroButs coobuienne «TecTupoBaHue F03a0UTUTH.

[MoaroroButs coobuieHue «TecTupoBanue 6€30MaCHOCTH.

IToAroTOBUTE NPE3EHTALUIO «Y POBHU TECTUPOBAHUSD.

. IloaroToButh npe3eHTanUI0 «Buabl TECTUPOBAHUSD.

~N NP R

Yuebonas npakruka no MJIK 02.03

Buasl pador:

TectupoBanue TpedoOBaHMI

Pa3paboTka TecToBBIX HAOOPOB

[IpoBenenue TecTUPOBaHUS HA OCHOBE YEK-JIHCTA
Cocrasnenue ordera o neddexrax

1.
2.
3. CocraBieHue TECTOBOTO IIaHa
4.
5.

12

IIpousBoacTBeHHas1 MpaKkTHKA (M0 nmpoduiaio cnenuaiabHocTn) mo MJIK 02.03

Buasl padot:

1. AHasn3 Ka4ecTBa MPOrpaMMHOT0 00eCTIeYeHHUS

18
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Pazpabotka [TporpamMmbl U1 METOAWKHU WCTIBITAHUHA
IIpoBeneHue ucnbITaHUN

CocraBnenue O6ar-penopra

Hanucanue oTueTa 0 MpOBEACHHOM TECTUPOBAHUU

SIS

MI[K 02.04 MaTemaTH4ecKkoe MOJeTHPOBAHHE 110
Tema 4.1. Conepxanue 3
MaremaTtuueckoe 1. Ionstue moxenu. Knaccudukarms moneneit. [lonsatue marematndeckoit Moneau. THITBI MaTEMAaTHUCCKUX 3 1 1,2
MOJICTIMPOBaHUE KaK MmoJened. [IpuHINIBI MOCTPOCHUSI MaTeMaTHUeCKHX Mojieneil. OCHOBHBIE Talbl MaTEMaTHYECKOTO
METOJI0JIOTUSI PEIICHUS MOJICIIMPOBAHUSI.
NPaKTHIECKUX 3a/1a9 IIpakTHYecKHe 3aHATUS 3

1. | Hocrpoenue npocTeiimux MaTeMaTHIeCKHX MOeNeii 3 1 3
Tema 4.2. Conepxanue 6
JluneitHoe nporpaMMupoBaHue 1. Kanonunueckas 3amaya TUHEHHOTO mporpaMMupoBanus. OCHOBHbBIC onpeencHus. [ padudyeckuii MeTon 6 2,3 1,2

penIeHus 3a1ad IMHEHHOTo IporpaMMupoBaHus. CHMIUIEKCHBIH METOJ] PELICHU 3a1ad JMHEHHOTO
nporpammupoBasus. TpaHcnopTHas 3a1a4da. 3aada 0 Ha3HaYeHHX. LlenounciieHHOe NporpaMMHpPOBaHHUE

IIpakTHyecKkne 3aHATHS 9

1. Pemenne 3a/1a4 IMHEHHOTO MPOTPaMMHPOBAHMUS CUMIIIIEKCHBIM METOIOM 3 2 3

2. Pemenue TpaHCIOPTHOM 3aa4H 2 3

3. Pemenne 3agaun 0 Ha3HAYEHUSIX 2 3,4

4. [IprMeHeHne MHCTPYMEHTAIIBHBIX CPEJCTB JUIS PEIICHHS 33124 JIMHEHHOTO IPOTPaMMHUpPOBaHUS 2 4
Tema 4.3. Coaep:xkanue 3
Henuneitnoe 1. OCHOBHBIE TIOHATHSI U OTIPEJICJICHNs] HETMHEHHOTO IIPOrpaMMHUpPOBaHHsl. MeTo bl peleHus 3a1a4 3 4 1,2
HpOTrpaMMHPOBAaHHUE HEJIMHEIHOT0 NPOrpaMMHUPOBAHMUSL.

[IpakTnyeckue 3aHATHS 3

1. | PemeHue 3a/1a4 HENWHEHHOTO MPOTPAMMHUPOBAHUS 3 5 3
Tema 4.4. Copep:xanue 3
Junamnaeckoe 1. OCHOBHBIE TTOHATHSI U OTIPEJICIICHNS TMTHAMHYECKOTO POrpaMMUPOBaHUsL. 3a/1a4H, pelraeMble METOAAMHU 3 5 1,2
HpOTrpaMMHPOBAHHUE JMHAMHYECKOT0 TIPOrPaMMHPOBAHHMS:

I[IpakTuyeckue 3aHATHA 3

1. PemeHne 3a/1a4 ONTHUMAIIEHOTO PaCIpeIeNICHIsI PECYPCOB, 0 3aMEHE 000pyI0BaHMUS 2 6 3

2. Pemenue 3a/1au onpeiesieHHs: ONITUMAJILHOTO MYTH, ONTHMAJILHOTO PEe3epPBHPOBAHNUS 1 6
Tema 4.5. Conep:xxanue 6
CeteBble METOBI 1. OCHOBHBIE TIOHATHS U onpeiesieHns Teopun rpados. Haxoxnenue kpardaiimero myTtu. JlepeBo pemenuii. 6 6,7 1,2
IUTAHUPOBAHUS U YIPaBIICHHS Certesble rpa¢uky. Pacuer BpeMeHHbIX apaMeTpoB.

IIpakTHyeckue 3aHATHSA 3

1. | Pemtenue 3a1a4 Ha NPUMEHEHUE METOJIOB CETEBOTO MJIAHUPOBAHMUS 3 7 3
Tema 4.6. Conep:xxanue 3
CurcTeMbl MaccoBOTO 1. MapxkoBckuii ciryyaiiHblii mporiecc. CHCTEMBI MaCCOBOTO 0OCITY>KMBAaHUsI: OCHOBHBIE TTOHATHS, 3 8 1,2
00CITy)KUBaHHA knaccudukarms. Cxema ruOesn 1 pa3sMHOKEHHUS

IIpakTHYecKHe 3aHATUS 3

1. | Pacuer XxapakTepUCTHK MPOCTEHILINX CHCTEM MAacCCOBOT0 00CITyKMBaHHsI 3 8 3
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Tema 4.7. Conep:xkaHue 6
Teopus urp 1. IIpenmer u 3agaun Teopur Urp. OCHOBHBIE IOHATHS TCOPHUU UTp. MaTpudHbIe UTPHl. BUMaTpU4HbBIE UTPHL 6 9,10 1,2
Urpsl B pa3BepHyTOH popMe
IIpakTHYecKHne 3aHATHS 4
1. Pemienne UrpoBHIX 3a1a4 ¢ HYJIEBOW CYMMOM. 3 9 3
2. Pemienue 3a1a4u B pa3BepHyTO# hopme 1 10
Tema 4.8. Conepxanue 3
HmurannonHoe MojenpoBanue | 1. OCHOBHBIE TIOHATHSI UMUTAIIMOHHOTO MOJIETMPOBaHMs. [IprMepbl MUMUTalMOHHBIX Moieneil. MeTozbl 3 11 1,2
MMHTAIMOHHOTO MOJIeNIpoBaHus. IHCTpyMeHTaIbHBIE CPECTBA MIMUTAIIMOHHOTO MOJICJIMPOBAHUS
IIpakTHYecKHne 3aHATHS 2
1. Pa3paboTka npocreiinieil IMUTAIIHOHHOW MOJIENN 1 10 3
2. Pemienue 3aau MaccoBOro 00CITy>)KUBaHHS METOAAMH UMHUTAIIMOHHOTO MOJICTUPOBAHUS 1 10
Ju¢depeHInpoBaHHbIIH 3a4eT 3 11
CamocrosiTenbHast padora npu nzyyennn MK 02.04 14
1. TlonOop crpaBOYHOM JIUTEPATYPHI, MOJIE3HBIX CCHUIOK U (POPYMOB III00ATBHON.
2. Pabota c KOHCIIEKTOM JIEKLHA.
3. Peurenue ynpaxHeHui.
4. OdopmieHne pe3ynbTaToB IIPAKTHUCCKUX 3aHITHI.
5. TMoaroroButh coobuierne «rpel ¢ HyIIeBOI CyMMOii».
6. IloxroroButs coobuieHNe «3amada O PIOK3aKey.
7. TloxroroButs npeseHTanyio «OCTOB MUHUMAJIBHOTO BECAy.
8. TMoaroroButh mpesenTanuio «Kparyaifmuii myTh B rpadey.
Yueonas npakruka mo MJIK 02.04 12
Buasl padort:
1. Pacuer xapakTepHUCTHK MPOCTEHUIIINX CHCTEM MacCCOBOTO 0OCITyKUBaHUS
2. CereBble rpaduku
ITpon3BoacTBeHHasi MpaKkTHKAa (M0 npoduiio cnenuaabHocTH) mo MJIK 02.04 18
Buasl patot:
1. Awnanu3 cucTeMBl MAacCOBOI'O OOCITYKHUBAHUS
MJIK 02.05 UncjieHHbIE METOIbI 84
Tema 5.1. Coaep:xkanue 2
[IpuGnuxeHHbIe YUCTa U 1. CrnocoObl  XpaHeHHsT YHWCE]I B MaMsITH KOMIbIOTEpa. AOCOJIOTHAs MOTPEIIHOCTh, OTHOCHUTEJbHAs | 2 1 1,2
JIEWCTBHS HaJl HUMA MOTPELIHOCTb.
BepHsle, coMHHUTENIBHBIE, 3HAYANTHE [T PHIL.
[orpemHoctn apudmerndeckux aeiictBrid. OLeHKa NOrpenIHocTel 3HaueHUH QPyHKIIMT
IIpakTHyeckue 3aHATHSA 2
1. Brluncnenue morpemHocTel NpUONMKEHHBIX 3HAUYCHWH. BblunmcieHWe mOrpenrHocTeil pesynbTaTtoB | 2 1 2,3
apupMeTHYeCKUX NeHCTBHUIL.
Tema 5.2. Coaep:xanue 2
YucneHHbIe METOMIBI PELLICHUS 1. Otnenenue kopHel. MeTo/] OJIOBUHHOTO AeneHus. MeTox IpocToil uTepanuu. 2 2 1
aredpandecknx 1 Mertobl HeloTOHA: METO XOP/1, KACATENbHBIX.
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TPAHCICHACHTHBIX YpaBHEHUH

Meronbt HploToHa: KOMOMHUPOBAHHBIM METOJT XOPJ U KacaTelbHbIX. CpaBHEHUE METOJI0B BBEIYHUCICHHH O
CKOPOCTHU CXOJUMOCTH UTEPallMOHHOTO IIpoliecca

IIpakTHYecKHne 3aHATUS 3
1. Pemenne anreOpandeckux ¥ TPAaHCLUCHJCHTHBIX YpaBHEHUI MNpUONIDKEHHBIMH Mertomamu (meron | 1 2 2,3
MOJIOBUHHOTO JI€TIEHUS, METOJ] MPOCTHIX UTEepaIiHii)
2. Pemenne anreOpandeckux M TPAHCUCHJCHTHBIX YpaBHEHUH MNPUOMIKEHHBIMH MeTonamu (MeTtoasl | 1 2
Herotona)
3. MOHHUTOPHHT W aHalu3 IMPOM3BOAUTEIBLHOCTH pa3pabOTaHHBIX NMPUIIOKEHUH Ui 4YHCIEHHOro pemeHus | 1 3
YPaBHEHMM.
Tema 5.3. Conep:xanne 2
YucaeHHble METObI PELLICHUE 1. Pewrenue cucreM NHHEHHBIX anreOpanveckux ypaBHeHHi Mmetomom [aycca. Ilpumenenue mertoma ["aycca | 2 3 1,2
CHCTEM JINHEHHBIX JUISL BBIYMCIICHUS OTIPEIeITUTENEeH U HaX0XKACHHUSI 00OpaTHOM MaTpHIBI.
anreOpandeckux ypaBHEHHHA Meron npocroit urepaunit. Meton 3eiinens. CpaBHEHHE METOAOB BBIUHUCICHHUM MO CKOPOCTH CXOIUMOCTH
UTEPAIIIOHHOTO TIpOoIlecca.
IpakTnyeckne 3aHATHSA 4
1. Pemenne cucrem NHMHEHHBIX anreOpandecKux ypaBHeHHH MeronoMm ['aycca. Berumcnenme ompenenmrens. | 1 3 3
Haxoxnenne o0paTHOW MaTPHIIBI
2. Pemenue cucteM JTMHEHHBIX alreOpanvyecKuX ypaBHEHUH METOJIOM MPOCTON UTEpAITUH, METOIOM 3eHaels 2 4
3. MOHHUTOPHHT W aHaIu3 NPOM3BOAMTEIHHOCTH pa3pabOTaHHBIX MPWJIOKEHWH U YHCIEHHOTO pemieHus | 1 5
CHCTEM JINHEHHBIX alreOpandecKux ypaBHEHHUI.
Tema 5.4. Coaep:xkanue 4
Wnteprionsiuns u 1. [onstTre wuHTepnossanuu. MHTepnonsuuoHHBIH MHOTOWieH Jlarpamka. MHTepmnomsiunonHsle Qopmynsl | 4 4,5 1
IKCTPANONAIHS (yHKITHN Hprorona.
WuaTepnomsiius cruaitHaMu. DKCTpanossinys GYHKIUH.
I[IpakTuyeckue 3aHATHSA 2
1. CocraiieHHe HHTEPIIOISIIMOHHBIX (opmy Jlarpamka n HelotoHa. MHTEponsinys crmaiiHaMu. 1 5 2
2. OkcrpanonupoBanne GYHKIHAH 1 6
Tema 5.5. Copep:xanue 4
YuceHHOE HHTETPUPOBAHHE 1. | Keagparypusie Gpopmyisl Hetotona-Koreca. 4 6,7 1
KBasiparypnas ¢popmysa ['aycca. CpaBHEHHE METOJIOB UUCICHHOIO HHTETPUPOBAHUSI
IIpakTHyeckue 3aHATHS 3
1. Bpluncnenue uHTerpasion npu nomoinu gopmysn Heiorona — Koreca 1 6 2,3
2. Brrancienne naTerpanos npu nomomnwm Gopmyna [aycca. 2 7
Tema 5.6. Coaep:xanue 4
YlClIeHHBIE METO b PEIIEHHS 1. Mertop Diinepa. YTounenHas cxema Diinepa. 4 8,9 1
OOBIKHOBEHHBIX Metox Pynre — Kyrra. CpaBHEeHHE METOJIOB.
nuddepenunanbHpix ypapHeHui | IIpakTHYeCKHE 3AHATHS 4
1. HaxoyieHue penieHnit 00bIKHOBEHHBIX JU((epeHIHaIbHbIX YpaBHEHHI TPy oMoty Gopmyi Didepa. 2 8 2,3
2. Haxosxnenne pemeHnil 00bIKHOBEHHBIX I depeHnnaibHbIX ypaBHeHHH MeTogoM Pynare — Kyra. 2 9
Tema 5.7 Coaep:xanue 4
UucneHHoe peleHue 3aaa4 1. | MeToapl MUHMMH3ALIUN (YHKIWH OJHOW TEPEeMEHHOW: METOJl TMXOTOMHH, METOA 30JI0TOro cedueHus. | 4 10,11 1

24




ONITHMU3AINU | Meros1 MuHIMU3AIIE QYHKIMH IBYX TIEPEMEHHBIX: IOKOOPAWHATHBIH CITYCK, HAMCKOPEHIIHIA CITyCK
IIpakTnyeckune 3aHATHS 4
1. Haxoxnenne skcTpeMyMoB GYHKITUH OJHON MEpEeMEHHON MPHUOIMKSHHBIMUA METOIaMHU 1 10 2,3
2. Haxoxnenue 5kcTpeMyMoB (GYHKITUH JIBYX MEPEMEHHBIX MPUOJIMKCHHBIMUA METOIAMHU 1 10
JunddepeHnnpoBaHHbIii 3a4eT 2 11
CamocrosiTeabHasi padota nmpu uzydenun MJIK 02.05 10
1. TlonOop crpaBOYHOM JIMTEPATYPHI, MOIE3HBIX CCHUIOK U (YOPYMOB TI100aIBHOM.
2. PaboTa c KOHCIIEKTOM JIEKLH.
3. Pemrenue ynpaxHeHui.
4. OdopmiieHne pe3ynbTaToB MPAaKTHUECKUX 3aHSITHIL.
Yueonas npakruka no MJIK 02.05 12
Buabl padot:
1. Pa3pab®oTka NpuIoKeHUs ATl PELICHHS YUCICHHOTO PEIICHHsI MaTeMaTHIECKUX 3a/1a4.
2. MOHMTOPHHT M aHAJIH3 IIPOU3BOANTEIHHOCTH Pa3pabOTaHHOTO IPHIOXKEHHS.
IIpousBoacTBeHHas1 MpakTHKa (Mo mpoduiio cnenuaabHocTn) mo MJIK 02.05 18
Buasbl pador:
1. Pa3paboTka NpHI0KEHHS AT PELICHHS YUCICHHOTO PEIICHNS MaTEMAaTHIECKUX 3a1ad.
2.  MOHMTOPHHT M aHAIN3 IIPOU3BOANTEIHHOCTH Pa3padOTaHHOTO MPHUIIOKEHHSL.
MJIK.02.06 Be3onacHocTh MPOrpPaMMHOTO odecriedyeHust 100
Tema 6.1. Coaep:xkanue 10
OcCHOBBI 0€30MMaCHOCTH 1. Baeaenne B kubepOe3onacHocTh U ys3sumoct I10. 2 1 1,2
MPOrPaMMHOI0 00ecreYeHUs! 2. Mojiesnu yrpo3 U aHalIi3 PUCKOB. 2 2
3. Yszeumoctu BeO-niprtoskeruii: OWASP Top 10. 2 3
4. BesomacHas ayTeHTH(UKAINS B aBTOPH3ALIHSL. 2 4
5. Kpunrorpadus ais pa3paboTUHKOB. 2 5
JlaGopaTopHble 3aHATHS 20
1. AHanu3 KoJia Ha HAJIMYHE YA3BUMOCTEH - py4Hoii review 1000 cTpok xona 1 1 3
2. SQL vHBEKINH - SKCIUTYaTaIMs ¥ 3aIIHUTa YySI3BUMOTO MPHUII0KEHHS 1 1
3. XSS araku - co3gaHue W NPeAOTBPAIICHHE MEXCAHTOBOTO CKPUIITHHTA 1 1
4. CSRF 3ammra - peanu3aims TOkeHOB 1 nipoBepku Origin/Referer 1 1
5. CocTtaBieHre MOIEIH YTPO3 IJIsl THIIOBOTO BEO-TIPHIIOKEHUS 1 2
6. Hactpoiika 6e3onacuoii ayrentudukammu ¢ JWT u refresh TokeHamu 1 2
7. Peanuzauus RBAC cuctemsl ¢ pazieneHleM NpUBUIEeTHil 1 2
8. Tudpoanue nannbix ¢ ucnonbzoBanueM AES u RSA 1 2
9. XosmmpoBanue napoiieii ¢ salt u adaptive functions (berypt, Argon2) 1 3
10. | Ananus cereBoro Tpaduka ¢ nomoursro Wireshark 1 3
11. | CkanupoBanue ys3Bumocteit OWASP ZAP u Burp Suite 1 3
12. | Hacrpoiika HTTPS u coznanue caMONoANMCaHHBIX cepTH(UKATOB 1 3
13. | BammuTa ot brute-force aTak ¢ orpaHU4YEHUEM TOMBITOK BXO1a 1 4
14. | besomnacHas pabora ¢ daiiamu 1 4
15. | Peanm3anums 6e30nacHO Jeceprain3aiii TaHHBIX 1 4
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16. | Ayaut 1oroB 6€30MIACHOCTH U BBISBJICHHE ITOI03PUTEILHON aKTHBHOCTH 1 4
17. | Hactpoiika CORS noauTuk Jist BeO-IPHII0KESHII 1 5
18. | 3ammuTa ot DDOS aTak ¢ momMompto rate limiting 1 5
19. | be3omacHas paboTa ¢ TaMATHIO B MPIIIOKCHUSIX 1 5
20. | Cosmanue Oe3omacHoro API ¢ Banmmmamuet Bcex BXOMHBIX JaHHBIX 1 5
Tema 6.2. Coaep:xanue 12
PaspaboTtka 6e3omacHoro [10u | 1, IIpuHIKIB 0€30IaCHOTO MPOCKTHPOBAHHUS apPXUTEKTYPHL 4 6-7 1,2
MPUKJIAIHAs] KpUITOrpadus 2. Kpunrorpadudeckrie MpoOTOKOJIBI H UX peaTr3aliusl. 2 8
3. Kpunrorpadusi B MOOMJIBHBIX MPHIIOKCHHUSX. 2 9
4, Kpunrorpadus B BeO-IpHIIOKCHHSIX. 2 10
5. Kpunrorpadust B 00auHbIX cpeaax. 2 11
JlabopaTopHble 3aHATHS 24
21. | Peanusaius end-t0-end nmmdpoBanus uis Mmeccenmkepa Ha Signal Protocol 1 6 3
22. | Hacrpoiika TLS 1.3 ¢ perfect forward secrecy u coBpeMeHHbIME cipher suites 1 6
23. | Co3nanne secure OAuth 2.0 nmposaiinepa ¢ PKCE u 3amuToii OT atak 1 6
24. | Umnnemenrtauust JWE (JSON Web Encryption) a1t 3aiiMIIEHHBIX TOKEHOB 1 6
25. | Pa3pabotka 6e3omacHoro voting system ¢ homomorphic encryption 1 7
26. | Cosmanume cryptocurrency wallet ¢ ECDSA wu hierarchical deterministic keys 1 7
27. | Peanmsanus secure password manager ¢ client-side encryption 1 7
28. | Hacrpoiika HSM sMynsTopa Jyis annapaTHOW 3aIUThl KIHUeh 1 7
29. | Paspabotka secure file storage c encryption at rest u in transit 1 8
30. | MmmnemenTanus zero-knowledge proof s ayrentudukaiyn 6e3 maposis 1 8
31. | Cosnmanme blockchain smart contract ¢ 3auuroii ot reentrancy attacks 1 8
32. | Peanmsanus secure multi-party computation st COBMECTHBIX BBIYHCIEHU 1 8
33. | Hacrpoiika quantum-resistant cryptography c lattice-based anropurmamu 1 9
34. | PaspaGotka secure API gateway ¢ JWT verification u rate limiting 1 9
35. | Cosnmanme hardware-backed key storage jyist MOGHIBHOTO IPUIIOKEHUS 2 9
36. | Mmmemenranus digital signature system ¢ timestamping 2 10
37. | Hacrpoiika certificate transparency logs mis moruTopunra SSL ceprudukaTon 2 10
38. | Paspabotka secure session management ¢ samuroii ot hijacking 2 11
39. | Cosnmanme cryptographically secure RNG (random number generator) 2 11
CamocrosiTenbHasi padora npu uzyyenun MK 02.05 4
1. Tloxbop crpaBOYHOI TUTEPATYPHI, TIOIE3HBIX CCHUIOK B (POPYMOB III00ATBHOI.
2. PaGota ¢ KOHCIIEKTOM JIEKIUH.
3.  OdopmiieHre pe3yIbTaTOB J1a00PATOPHBIX 3aHITHI.
Yueonas npakruka no MJIK 02.05 12
Buabl padot:
1. AHanu3 ys3BUMOCTEH NMPHII0KEHHS.
2. Pa3paboTka IJIaHOB CMSATYCHISI PHICKOB
IIpousBoacTBenHast npakTuka (mo npodumio cnennaasnoctu) no MJIK 02.05 18

Buasl pador:
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1.
2.

AHanu3 “HPOPMAITMOHHBIX yTPO3
PaspaboTka mosuTHKH OE30MACHOCTH.

KBajngpukanmoHHbIH IK3aMeH

Bcero:

737

Jl1sl XapaKTepUCTUKH YPOBHS OCBOCHMS yU€OHOI0 MaTepuala UCIOIb3YIOTCS CIeAYIoINe 0003HAYCHHUS:

1 - o3HaKoMuUTENBHBIN (Y3HABaHHE paHee N3yUYCHHBIX 00BEKTOB, CBOIMCTB);

2 - penpOAYKTUBHBII (BBIIOJHEHHE JIEITEILHOCTH 0 00pa3ily, HHCTPYKIIMHU WIIU 0] PYKOBOJICTBOM);

3 — MPOAYKTUBHBIN (TJITAHUPOBAHUE U CAMOCTOSATEIILHOE BBIIOJIIHEHHE JESITEIBHOCTH, PELICHNE TPOOIEMHBIX 3a]1a4)
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4. YCJ0OBUSA PEATIM3ALUU TPOPECCUOHAJIBHOI'O MO YJIA

4.1. Tpe6oBaHusi K MUHUMAJIbHOMY MAaTePUATIbLHO-TEXHUYECKOMY 00ecnedyeHHuIo
Peanuzanus npodeccrnoHanibHOr0 MOy IS MpearnoiaracT Hajluuue y4eOHOro kaOuHera;
naboparopuu [IporpaMMHOro oGecrieueHus U CONPOBOKACHUS KOMITBIOTEPHBIX CUCTEM.

O6opynoBaHue yueOHOTo KaOMHETa U pabovrX MECT KaOHWHeTa:
— MOCaIOYHBIC MECTA 110 KOJUYECTBY 00yUarOIIUXCs;

— pabouee MecTO MPero1aBaTes;

— MYJIBTUMEAUATIPOCKTOP, IKPaH;

— TIPUHTED.

OOopynoBanue mnaboparopun IIporpaMmHOro obecneueHus U COHMPOBOXKICHHUS
KOMITBIOTEPHBIX CHCTEM:

— ABTOMaru3upoBaHHBIC paboune MecTa Ha 12-15 oOyyaromuxcs (poueccop He HIKe
Core i5| AMD Ryzen 5, oneparuBHas namsatb 00beMoM He MeHee 8 ['0) min
aHAJIOTH;

— AsromatusupoBaHHOE paboyee MecTo npenoaasareis (mporeccop e Hmwke Core i5 |
AMD Ryzen 5, oniepatuBHas mamsaTh 00beMoM He MeHee 8 '0) wim anasnormy;

— IIpoexrop u 3kpaH;

— MapkepHast 10CKa.

Peanuzanus npodeccMoHalbHOTO MOAYJs HpeArnosaraeT o00s3aTelbHyl0  Y4eOHYIO
IIPAaKTHUKY, KOTOPYIO PEKOMEHIyETCSl IPOBOUTH KOHIICHTPUPOBAHHO.

4.2. UndopmanuonHoe odecriedeHne o0yueHust
Ilepeyenn PeKOMEeHIyeMbIX Y4eOHBIX U3aHUM, HNuTepHeT-pecypcos,
JAOIOJHUTEILHOMN JTUTEPATYyPHI

OcHOBHbIE HCTOYHHKH

1. Tarapuna JI.I'. TexHonorus pa3paboTKu MporpaMMHOro odecreueHus: yueOHoe nocooue
/ JLI'. Tarapuna, E.B. Kokopesa, b.Jl. Cunoposa-Bucuanyn; nox pen. JI.I'. 'arapunoit. —
Mocksa: UH®PA-M, 2026. — 400 c. — (Cpennee npodeccuoHaibHoe oOpa3oBaHue). -
Tekcr: anextponnsiit. - URL: https://znanium.ru/catalog/product/2212387.

2. Tunszosa P.H. Undopmanumonnas 6e3zomnacHocTh. JIabopaTopHbIi NMpakTUKyM: yueOHOE
nocobue mnsa CIIO / P. H. T'unsizoBa. — 4-e usn., crep. — Cankr-IlerepOypr: Jlans, 2026.
— 44 c. — ISBN 978-5-507-55102-6. — TekcT: 31eKTpOHHBIH // JlaHb: 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/517536.

3. UrnareeB A.B. TectupoBanue nporpaMmHoro odecrneyenus: yaeonoe nocobdue g CI1IO
/ A. B. UrHatbeB. — 4-¢ u3j., ctep. — Cankt-IlerepOypr: Jlanb, 2026. — 56 ¢. — ISBN 978-
5-507-54395-3. — TekcT: ameKTpoHHbIHN // JIaHb: MEKTPOHHO-OMONIMOTEYHAs CUCTeMa. —
URL.: https://e.lanbook.com/book/508067.

4. Konnaes B.JI. UucneHHble MeTOJbl M INporpamMMHpoBaHue: ydyeOHoe mocobue / B.JI.
Konnaes; non pex. JL.I'. I'arapunoit. — MockBa: ®OPYM: UH®OPA-M, 2026. — 336 c. —
(Cpennee mpodeccnonaibHoe oOpazoBanue). - ISBN 978-5-8199-0779-5. - Tekcr:
anektponHbIi. - URL: https://znanium.ru/catalog/product/2219434.

5. MaremaTnyeckoe MOACIMPOBAHUE W TPOEKTHpoBaHMEe: yueOHoe mocodome / A.C.
Konomeituenko, U.H. KpaBuenko, A.H. CraBue, A.A. Ilomyxun; noa pen. A.C.
Komomeituenko. — MockBa: UH®PA-M, 2021. — 181 c¢. — (Cpennee npodeccronanbHoe
obpazoBanme). - ISBN 978-5-16-015651-4. - Tekcr: osnekrponnsid. - URL:
https://znanium.ru/catalog/product/1412835.
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Tpopumor B.B.  OCHOBBI anropuTMH3AIMU WU TPOTPAMMHPOBAHMS YYEOHUK IS
cpennero npodeccuonansHoro obpasosanus / B. B. Tpodumos, T. A. I1aBnoBckas. — 4-¢
m3a. — MockBa: WsnmarensctBo  [Opaiir, 2025.— 108 c.— (Ilpodeccrnonansuoe
obpazoBanue). — ISBN 978-5-534-20429-2. — Texkcr: anexkTpoHHbIH // OOpa3oBarenbHas
mwiargopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/563861.

. UepnbimeB C.A. TlpuHOUIBI, TATTEPHBI U METOMOJIOTHH Pa3pabOTKH MPOrPaMMHOTO
obecrieuenus: yueOnuk mist By3oB / C.A. UepnsbimeB. — MockBa: M3narenscTtBo FOpaiiT,
2026. — 176 c. — (Breicmiee oOpazoBanme). — ISBN 978-5-534-14383-6. — Tekcr:
anekTpoHHeld  //  OOpa3oBarenpHas riarpopma  IFOpaiit  [caiit]. — URL:
https://urait.ru/bcode/5887609.

JlonoJHuTeIbHbIE HCTOYHUKH:

. bamanor A.H. 3amurta wundopmanmoHHbIX cucteM. KubepOe3zonmacHOCTh: ydeOHOE
nocobue mnst CITO / A. H. bananos. — 3-e u3n., crep. — Cankr-IlerepOypr: Jlanb, 2026. —
84 c. — ISBN 978-5-507-55006-7. — Tekct: »nekTpoHHBIH / JlaHb: 3JIEKTPOHHO-
oubnuoreunas cucrema. — URL: https://e.lanbook.com/book/515089.

. I'BosmeBa T.B. IlIpoextupoBanue uHpopManuoHHbIX cucTeM. CraHzapTuzanus,
TEXHUYECKOE JOKYMEHTHPOBaHUE WH(POPMAIMOHHBIX CHUCTEM: ydeOHOoe mocolue uis
CIIO / T. B. I'Bo3neBa, b. A. bamioa. — 3-e uzna., crep. — Cankr-IlerepOypr: Jlans, 2026.
— 216 c. — ISBN 978-5-507-56447-7. — Tekcrt: anmekTpoHHbIH // JlaHb: 3JIEKTPOHHO-
oubnmoreunas cucrema. — URL: https://e.lanbook.com/book/516575.

. I'mmpgenko U.T. TexHomorus pa3pabOTKU MPOTrPaMMHOTO OOECIeUeHUs: YYCOHUK st
cpennero  mpodeccuonanbHoro  obpasoBanus / W. . 'mmpenko, @. @. [1aBmos,
. 0. ®enopos. — 2-¢ u3x., nepepad. u pomn. — MockBa: M3narensctBo FOpaiit, 2026. —
248 c. — (IlpodeccronanbHoe obOpazoBanue). — ISBN 978-5-534-18131-9. — Tekcr:
AJIEKTPOHHBIN /! O6pa3zoBarenbHas maTdopma Opaiit [caiT]. —
URL.: https://urait.ru/bcode/585518.

. I'pexyn B.M. IlpoextupoBanre MH(YOPMALIMOHHBIX CUCTEM: YUYEOHUK U MPAKTUKYM JUIS
cpeanero  mnpodeccuonanbHoro  obpasosanusi/ B.W. I'pexyn, H.JI. KopoBkuHna,
I'. A. JleBoukuHa. — 2-¢ m3a.— MockBa: M3zmarensctBo FOpaiir, 2025.— 404 c. —
(ITpoeccronansrnoe obpazoBanue). — ISBN 978-5-534-19506-4. — TekcT: 351eKTPOHHBIN
// Obpa3zoBaresbHas miardopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/566739.

. Ucraruna E.b. Maremartudeckoe MonenupoBanue: ydeOHoe mocodue: [16+] /
E.b. Uctaruna, A.A. ITeanbix, T. A. [Ibgubix; Cubupckuii henepanbHblii yHUBEPCUTET. —
Kpacnosipck: Cubupckuil denepanbupiii yausepcuter (COVY), 2022. — 124 c.: un. —
Pexnm JOCTyTa! o MTOJIUCKE. -
URL.: https://biblioclub.ru/index.php?page=book&id=705697.

. Kanpirun I'.M. Yucnennple MeTonpl O€3yCIOBHOW ONTHMMHU3ALMU: ydyeOHOe mocolue:
[16+] / T'. K. Kanbirun, O. B. KonecunkoBa. — Mocksa; Bonorna: Mngpa-Nuxenepus,
2024. — 148 c¢.: wr, Tabm. — PexwmMm jJocTyma: 1O TOMNMUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=725707.

. UepesaroBa T.®d. HopmatuBHOe obecnieueHue B chepe HHPOPMAIIMOHHBIX TEXHOJIOTHI U
cucreM: yuebHoe nocobue ans CIIO / T. @. YepeBatoBa. — 2-¢ uzn., crep. — CaHKT-
[MerepOypr: Jlanb, 2024. — 84 c. — ISBN 978-5-507-47632-9. — Tekcrt: anekTpoHHbI#t //
Jlanb: anekTpoHHO-OHOMMoTeuHast cucrema. — URL: https://e.lanbook.com/book/398513.

IMepuoauyeckue u3xaHus:

. IIporpammHast uHX)EHEPHUs: TEOPETUUECKUI U MPUKIIATHON HAyYHO-TEXHUYECKUH KypHaI

/ yupenutens u uznatens OOO «UzpmatenbctBo ,,HoBble TexHomoruu ». — MockBa,
2010- ISSN 2220-3397.

. IIporpammHble NPOAYKTBI U CHCTEMBI: MEXIAYHAPOAHBIM HAay4YHO-IIPAKTHUYECKUI

xypHai. /Yapenutens: Kynpusuos B. [1./M3natens: AxunonepHoe obmectBo «Hayuno-
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https://biblioclub.ru/index.php?page=book&id=725707

HcclieIoBaTeNbCKUil MHCTUTYT «lleHTprnporpammcucrem» —TBepb, ['01 ocHOBaHHS:
1988. —ISSN: 0236-235X (neuarHas Bepcusi), 2311-2735 (3:meKTpoHHAS] BEPCHS).

3. BpruucnurenbHble METOIBI U IpOrpaMMupoBaHue / Yupenutenb U u3jaarenb: HaydHo-
HCCIIEA0BATEIbCKUM  BBIYUCIMTEIBHBIA  LEHTp MOCKOBCKOTO  IrOCyJapCTBEHHOTO
yHuBepcutera umenu M. B. Jlomonocosa (HMBII MI'Y). —MockBa, rog OCHOBaHUS:
2000. —ISSN: 1726-3522 (3neKTpOHHAsI BEPCHS).

4, CuctemMHBIN aIMHUHHCTpATOp: exeMecsuHblil xxypHat / uzn. OO0 «Cunmukar 13»; 1.
pen. I'. ITomoxkesen - MockBa: Cunaukat 13, - ISSN 1813-5579; [DnekrponHnslii pecypc].
- URL.: http://biblioclub.ru/index.php?page=book&id=430336.

5. HudpopmanmoHHO-YIpaBISAIONINE CUCTEMbI: Hay4HbIH >kypHan / ri. pen. M.b. Ceprees;
m3n. Cankr-lletepOyprckuii  rocyaapcTBEHHBIA  YHUBEPCUTET — adPOKOCMHYECKOIO
npubopoctpoenust; yuapen. OO0 «MHpopmanmoHHO-yIpaBisiomue cucreMbn - CaHKT-
[TerepOypr: Cankr-IleTepOyprckuii rocy1apCTBEHHBIH YHUBEPCUTET adPOKOCMHUYECKOTO
IpUOOPOCTPOCHHUS - ISSN 1684-8853; [DnexTpoHHBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=494277.

6. Ipuxiagnas nHpopMaTHKA: HAYYHO-TIPAKTUIECKHUNA KypHal / T71. pea. A.A. EmenbsHOB -
MockBa: YuauBepcurer «Cuneprusi» - ISSN 1993-8314; [OnextponHbIli pecypc]. -
URL: http://biblioclub.ru/index.php?page=book&id=495388.

HNHTepHeT-pecypcenl:

1. FreeCodeCamp — miardopma i U3ydeHHs MPOrPAMMHPOBAHUS C KypcaMH IO BeO-
pa3paboTKe, aaropuT™MaM, MATUHHOMY OOYYCHHIO W JPYTUM HAIMpaBICHHUSIM. — Pexum
nocryma: [https://www.freecodecamp.org/] (mata oopamienus: 08.06.2026).

2. VYupasieaue pa3paborkoii [IO: OCHOBEI M OCOOGHHOCTH — Kypc Ha Iatdgopme
«OTtkpbITOE 00pa3oBanue» ot CaHKT-IleTepOyprckoro rocy1apCTBEHHOTO YHUBEPCUTETA.
— Pexxum nmoctyma: [https://openedu.ru/course/spbu/SOFTDEVMANAGEMENT/] (nara
obparenus: 08.06.2026).

3. HOY HHTYUT - HOY «MHTYUT» (HammonameHerii OTKPBHITBIH YHUBEPCUTET

«MHTYUT») — HerocynapcTBeHHOE 0o0pa3oBaTesIbHOE 4acTHOE yupexKIeHue
JIOTIOJIHUTENBHOTO  NpodeccnoHanbHOro  oOpasoBanus. —  Pexxum  gocryna:
[https://intuit.ru/] (nata o6paruenus: 08.06.2026).

4. Math-Net.Ru — oOmepoccuiickuii MaTeMaTHYeCKHid TMOpTal, MPEIOCTABIISIONIH

UH(OpPMAIHIO 0 MaTeMaTHYEeCKON ku3HU B Poccuu, BKIIOYAs CTaThH, KOH)EPCHINMH U
apyrue pecypesl. — Pexxum  goctyma: [https://www.mathnet.ru/] (mata oGparenus:
08.06.2026).

5. Proffessor Web — oOpa3oBaTesbHbIi TIOpTaJl, KOTOPBIH TPEIOCTABISCT YyueOHBbIC
MarepHaibl, Kypchl M CTaTbu 1O BeO-pa3paboTKe, MU3aiiHy M MPOrPaMMHUPOBAHHIO. —
Pexxum noctyna: [https://professorweb.ru] (nata o6pamenus: 08.06.2026).

6. MSDN (Microsoft Developer Network) — komrutekcHast atgopma i1st pa3padOTIUKOB,
MPEAOCTaBIIAIONIAs TOCTYNl K TporpamMmMHOMY oOecriedueHuto Microsoft, oOydeHuio u
nojnepxke. — Pexum gocryma:  [https://learn.microsoft.com/ru-ru/archive/msdn-
magazine/msdn-magazine-issues] (mara obpamienus: 08.06.2026).

4.3. O6mue TpedOBaHUS K OPraHU3aNMU 00pa30BaTeILHOIO Mpolecca

OO0s3aTenbHBIM yCIOBUEM JOMyCcKa K Y4eOHOW M MPOU3BOACTBEHHOM MpakTHKe (10
MPOQUITIO CIEIUATBFHOCTH) B paMKaxX MpodecCHoHaIbHOTO MOays «Pa3paboTka M MHTETpanus
MOJyJIel MPOrpaMMHOI0 OOECIeYeHHUs». SBISETCS YCIEUIHOE BBHIOJHEHWE MPAKTUYECKUX H
71a00paTOPHBIX padOT, MPEITyCMOTPEHHBIX IPU U3YYSHHH JAHHOTO MPOPECCHOHATFHOT'O MOTYJIS.

4.4. KaapoBoe obecnneueHue 00pa3oBaTejLHOT0 Mpoiecca
Peanmaum{ nporpamMmbl  IMOATOTOBKU  CICHUAJIMCTOB  CPCAHCTO 3BCHA  JOJDKHA
oOecrieunBaThCcsl  MEJArOrMUECKUMU  KaJpamH, HMEIOIIMMHU  BbIcIIee  0Opa3oBaHUE,
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COOTBETCTBYIOIIIEE MPOdHITIO MpodhecCHOHATBFHOTO MOy «Pa3paboTka U MHTErpalusi MOTyJIeH
IPOTPAMMHOTO 00eCTIeUeHUS.

[IperoaBaTeny JOJKHBI UMETh OTIBIT IESTEILHOCTH B OPraHU3AIUSIX COOTBETCTBYIOLINX
npodeccuonanbHoi. [IpenonaBaTeny JOKHBI MOTYyYaTh JOMOJHUTENBHOE MPO(EeCCHOHATBEHOE
0o0pa3oBaHUe 10 MPOrpaMMaM MOBBIIICHHE KBATHU(PHUKAIIMH, B TOM YHCIIE B POpPME CTRKUPOBKHU B
npoIIBHBIX OpraHu3anusax He pexe 1 pasza B 3 rona.
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5. KOHTPOJIb n
IMPO®ECCHUOHAJIBHOI'O
JAEATEJBHOCTH)

OIIEHKA

MOAYJA  (BHJA

PE3VJIbTATOB
MPO®PECCUOHAJBHOM

OCBOEHHA

Pe3yabTarsl (0OCBOCHHBbIE

OcHOBHbBIE IOKA3aTeJIH OIICHKH

(I)OpMLI H METObI

npogeccuoHaIbHbIE pe3yJibTaTa KOHTPOJISA U
KOMIIeTeHIHH) OLIEHKHU

I1K 2.1. ITpoekTrpoBaTh MOJYJIH | - KOPPEKTHOCTh aHain3a TpeOoBaHuil | Tekyuiuii KOHTPO.Ib

MPOrPaMMHOTO O0eCTICUeHUs ¥ HMX Opeobpa3soBaHHE B IIPOEKTHhIC | B popme:
perieHusl. OOyuaromuiicss  ymeeT a) BBINOJTHCHHS
BBIAENATh  (DYHKIMOHANbHBIE | | 'PAKTHHICCKOTO
He(DyHKITMOHAIIbHBIS TpeGoBaHus, | -oraHiA O
JNEeMOHCTPUPYET TOHMMaHUE CBS3U TOCTPOCHIIO

anropuT™Ma B

MEXIY U6H3HeC-Ba,Ha‘EaMI/I U | C0OTBETCTRIN ¢
TEXHUYECKOH peasn3aluei. e —"
-000CHOBaHHOCTh BBIOOPA | 3amammeM;
APXUTCKTYPHBIX peHIeHI/Iﬁ U | 0) 3aIIUTEI OTYCTOB
MaTTePHOB MPOEKTUPOBAHUS. | TIO MPAKTUYUECKUM U
[TokazaHo yMeHHE BbIOMpaTh U | J1aOOPaTOPHBIM
apryMeHTHPOBATH npuMeHeHue | paboTam;
APXUTEKTYPHBIX CTUJICH U IaTTepHOB. | B) BBITOTHEHUA
-Ka4eCTBO CTpYKTypHOro | PAKTHICCKuX —
MPOCKTHPOBAHUS MOyIs, | COAAHHH HA yueOHoM

CrpoextupoBaHa 4YETKasg CTPYKTypa
MOJTYJISI: BBIJICIIEHBI KOMITOHEHTBI U UX
pou, OTIpeIeNIeHBI I'paHUIIBI
OTBETCTBEHHOCTH, OOecIieueHa HU3Kas
CBSI3HOCTb.

-ACTIONIb30BaHne  (DOpMaNM30BaHHBIX
CpEnCTB MOJIETUPOBAHHUS "
MPOEKTHPOBAHHS. [TpumenstoTcst
JMarpaMMbl U CXEMBI.

-popaboOTKa aJIrOPUTMOB M  CXEM
0o0paboTku JaHHbIX. IlpeacraBieHsl

ITOPUTMUYECKHE peleHus
KITFOYEBBIX 337124 MOIYJISI
1K 2.2 Pa3pabaTsiBaTh MOIYIIH - COOTBETCTBUE TEXHUYECKOTO
IPOTPaMMHOTO 00eCTIeUeHHS. 3aganus (T3). Moaynb paspaboraH B
HOJTHOM COOTBETCTBUU c

TpeOOoBaHUSMU, YKa3aHHBIMU B T3.
-kauecTBO koma. Koa HamucaH c

co0uTro/IeHeM HPUHIUIIOB
CTPYKTYPHOTO 1581031 00BEKTHO-
OpPUEHTHPOBAHHOTO
MpOrpaMMHUPOBaHUS, CTaHJApPTOB
KOJIUPOBAHUSL.

-cOOJII0/IeHne  3TaroB  pa3pabOoTKH.

BrinoHEHBI BCE KIIIOYEBBLIC DTaIlbl:
aHanu3 TpeOOBaHUM, MPOEKTUPOBAHUE
apXUTEKTYPbl MOIYJIA, KOIUPOBAaHUE,
MepBUYHAsT OTJIaJIKa U TECTUPOBAHUE.
OOydJaommiicss  MOXET  TOSICHUTh

MIPaKTHUKE.

IIpome:xkyTouHas
arrecTanys:

- muddepeHupoBaH
HBIH 3a4€T N0
y4e0HOI MPaKTHKE;

- KBaJIM(HUKAUOHHBIN
9K3aMEH 1o
po(heCCHOHATBHOMY
MOJIYJIIO.
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KQKIBIN 3TAIl U €r0 3HAYUMOCTh
-HCIIOJIb30BaHHE WHCTPYMEHTOB
pa3zpabotku. [IpuMeHsIOTCS CHUCTEMBbI
KOHTpOJIsi Bepcuii (Hampumep, Git),
CpEIICTBA CTATHYECKOIO aHaIn3a Ko/,
UHTETPUPOBAaHHBIE CPEIbl pa3pabOTKH
(IDE) c¢ mnoanepxkod OTIAAKA U
npohIIMPOBAHHSL.

[1K 2.3. BeINOJMHATE UHTETPALIUIO
MOJ1yJIel U KOMIIOHEHTOB
MPOrPaMMHOTO OOeCTIeUeHUs

- KAueCTBO pPE3yJbTaTa WHTETrpaldi—

COOTBETCTBUE peann30BaHHOIO
MHTErPALIMOHHOIO peuieHus
TEXHUYECKUM TpeOOBaHUsM,

OTCYTCTBHE KPUTHYECKHX OIIHOOK,
CTaOMIIBHOCTh PA0OTHI CHCTEMBI.

- COOTBETCTBUE CTaHapTam
KOJMPOBAHUS ¥ TEXHHUUCCKOM.
—ONTHMH3AIMS 3aTpaT BpPEMEHH U
CPEJICTB IPH BBIIOJHCHUH 3a/1a4H.

I1IK 2.4. BeimoyHATH
TECTUPOBAHUE U OTIAJKY
POrPaMMHOTO O0ECTICUeHUS

- TOJIHOTa W KayecTBO TECTOBBIX
HabopoB  jgaHHbIX. OOyuaromuiics
¢dopmupyer penpe3eHTaTuBHbIE
TECTOBble  HAOOpbI,  BKJIIOYAIOIIUE
TUIIOBBIE  CICHAPHH,  TPAHUYHBIC
3HAYEHUs, HETaTUBHBIE CIIEHAPUU U
UCKITFOUNTEIbHBIC CUTYAIHH;
JIEMOHCTPUPYET MOHHMMAaHHE KIIACCOB
HKBUBAJICHTHOCTH u aHan3a
IpaHUYHBIX 3HAYCHUH.

-yMEeHHE pa3padaTbiBaTh TECTOBYIO
JIOKYMEHTALHIO. B HaJIMYUU
0ohOpMIIEHHBIE  TECT-KEHUChI,  YeK-
JHUCTBI, MAaTPULBI TPACCUPYEMOCTH
TpeOOBaHUI K TECTaM;.
-pe3yIbTaTUBHOCTD BBISIBIICHUS
nedexroB. OOywaronuiicss crnocoOeH
oOHapyKUBaTh OUIMOKH PAa3IUYHOTO
KJlacca M KOPPEKTHO UX JIOKATH30BaTh.
- BJIaJICHHE WHCTPYMEHTaMHU
TECTHPOBAHUS M OTIIAJIKH.
-3((heKTUBHOCTH YCTpaHEHUS
nedexToB. OOyJaronIMiics mpeaaraet
u peanusyer KOPPEKTHBIE
WCTIPABJICHUS, TPOBEPSIET OTCYTCTBUE
00OYHBIX 3(P(PEKTOB, IEMOHCTPUPYET
MOHWMaHHUE TPUIUHHO-CIICICTBEHHBIX
CBsi3ell B KOJIE U BIUSTHHE M3MEHEHUH
Ha CME)XHBIE MOJTYJIH.

I1K 2.5. OcyiiecTBasiTh
JIOKyMEHTHPOBaHUE
IIPOrpaMMHBIX MOAYJIEH
MIPOrpaMMHOTO 00ecTIeueHUs

- IOJTHOTA OXBaTa (yHKIMOHATIA
MOAYJIS

-OIHCAHUE COOTBETCTBYET PEAIBHOMY
KOZY Y TEKYyIleH BEPCUH MOMYJIS; HET
PACXOXKICHUN MEXAY JOKYMEHTalUen
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U peanu3aiueil; yaTeHbl OCIeIHIe
U3MCHCHUSI.

-HAJTMIME TEXHUUECKUX JICTAJICH,
HEOOXOIMMBIX ISl UHTETPALUU
MOJIJICPIKKH.

- UCTIOJIh30BAHUE
CTaHJAPTU3UPOBAHHBIX (POPM H
o06o3HaueHui. CoOJI0IEHbBI TPUHSTHIC
B IIPOEKTE WJIM OTPACIH CTAHIAPTHI
(manpumep, T'OCT ECII/, ISO/IEC,
obmenpunsarsie HoTauuu UML, DFD
U T.11.), €AMHO00pa3HO 0pOpMIICHBI
JUCTHHTH, TAOIHIIBI, TUATPAMMBI,
NEPEKPECTHBIC CCHUIKH.

@opMBl U METOJABl KOHTPOJISI M OLEHKHU pe3yJlbTaTOB OOyYEHHUs OJIKHBI MO3BOJISITH
MIPOBEPATH Y 00YUAIONINXCs HE TOJBKO COPMUPOBAHHOCTH MPO(EeCCHOHATBHBIX KOMITETSHITHIH,
HO U pa3BUTHUE OOIIMX KOMIIETEHIIMN 1 00eCIeUYnBAIOLINX UX YMEHUI.

PesyabTarsl
OcHoBHbBIC OKa3aTeu OlleHKH | POopMBbI H METObI
(ocBOeHHBIE 001IIHE
pe3yabTara KOHTPOJISA M OLIEHKH
KOMIIETEHIIMH)
OK 01. — 000CHOBaHHOCTH MIOCTAHOBKH
BeiOupath cnocoObl pemieHust 3a1au LIeJTH, BHIOOPA M IPUMEHEHUS
npoheCCUOHATBHOMN JICATENBHOCTH, | \1e10/10B 1 CIIOCOGOB PELIEHNS
IIPUMECHUTEIIBHO K pa3in9YHbIM HpO(i)eCCI/IOHaJ'ILHBIX 3a/1ad;
KOHTCKCTaM.
- aJICKBaTHas OLICHKA U -OLIEHKA PE3YyJIbTATOB
camoolieHKa 3 PEeKTUBHOCTH U HaOJI0IeHU I
KAaueCTBA BBIITOJIHEHUS [earoroB 3a
npodecCHOHATBHBIX 3a1a4 JEATEIBbHOCTBIO
oOydaromuxcst B
OK 02 - HCIIOJIb30BAHKE PA3JIMYHBIX rporecce
Hcnons30BaTh COBpEMEHHBIE WCTOYHHUKOB, BKITIOYast OCBOCHUA
CpeAcCTBa IMOMCKA, aHAJIN3a U 9JIEKTPOHHBIE PECYPCHI, MEANA 00pa3soBaTebHOM
MHTEpIIpeTaluy nH(OpMaLnu, 1 pecypcebl, TaTEpHET-pecypceHl, HPpOTrpaMMBl Ha
WH(OPMAaIMOHHBIE TEXHOJIOTUH AJI | IEPUOANYECKUE U3TAHHUS 110 BCCX ayNUTOPHBIX
BBIIIOJTHEHUS 3a1a4 CIIENUAJIbHOCTHU JJIS PELICHUS 3aHATHAX Hu
npodecCHOHATIBLHOM 1EATENbHOCTH | MPO(ecCHOHANbHBIX 3a7a4 HPpAaKTUKAX;
-[ICUXOJIOTUYECKOE
OK 03. - IEMOHCTpAIUsl OTBETCTBEHHOCTH
TECTUPOBAHUE;
[InanupoBarh U peaan30BbIBATh 3a IPUHATHIE PELICHUS
- aHKETUPOBAHMUE;
cobcTBeHHOE MPOhEeCCHOHATBHOE U | - 000CHOBAaHHOCThH CaMOaHAJIN3a U
-OLIEHKa  pEIIEHUs
JIMYHOCTHOE Pa3BUTHE. KOPPEKLHUs pe3yIbTaTOB
poOJIeMHO-

coOCTBEHHO paboTHI;
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OK 04.

PaboTarb B KOJJICKTHBE U KOMaH/IE,
3¢ (HeKTHBHO B3aMMOJICHCTBOBATH C
KOJIJIETaMH, PYKOBOJICTBOM,
KITUEHTAMH.

- B3aUMOJICHCTBOBATE C
00yJarouuMucs,
MpernoaaBaTesiIMUA U MacTepaMu B
X0J1e 00yueHus, ¢
PYKOBOJUTEISIMU Y4eOHOU U
MIPOU3BOJICTBEHHOM MPAKTHK;

- 000CHOBAHHOCTh aHAJIN3a
paboOTHI WICHOB KOMaH/IbI

(MO TYMHEHHBIX)

OK 05.

OcCyIIEeCTBIATh YCTHYIO U
HI/ICBMCHHyIO KOMMyHI/IKaI_[I/IIO Ha
rOCYJITAPCTBEHHOM SI3BIKE C YYETOM
0CcO00EHHOCTEHN COLMAIILHOTO U
KYJIbTYPHOT'O KOHTEKCTa.

JleMoHCTpHpOBaTh TPaMOTHOCTD
YCTHOW U MMCbMEHHOM peyH, -
SICHOCTB (POPMYJTMPOBAHUS U
U3II0KEHUS MBICTIEI

OK 07.

CopeiicTBOBaTh COXPAHEHUIO
OKpY’Karolleu cpepl,
pecypcocOepexeHuto, 3PPEKTUBHO
JICHCTBOBATh B UPE3BbIUANHBIX
CUTyalusx.

- 3(ppeKTHBHOE BBHIMOTHEHUE
npaswi Th Bo BpeMsl yueOHBIX
3aHATUH, IPU MPOXOKIACHUN
y4eOHOM U TPOU3BOACTBEHHOM
MIPaKTUK;

- IEMOHCTpALMs 3HAHUU U
HCII0JIb30BaHUE
pecypcocOeperaronmx
TEXHOJIOTHH B Ipo(ecCHOHaTbHOM
JeSITEIIbBHOCTH

OK.08

Hcnonp3oBarh cpencraa
bu3nYECKOil KyIbTyphI IS
COXPAHCHHUS U YKPETUICHUS
3JI0pOBbS B MPOLIECCe
poeCCHOHAIBHON e TETHHOCTH
U TIOJIZIepKaHKs HEOOXOAUMOTO
YPOBHS (PU3UUECKOM

-UCIIOJIB3YeT (PU3KYIBTYpPHO-
03JI0POBUTEIIBHYIO JICSITEIBHOCTD
JUIsl YKPEIUIEHUS 3/10pOBbs,
JOCTHIXXCHUSA )KU3HCHHBIX U
npodeCCHOHATBHBIX LeNei

- IPUMCHACT palluOHAJIbBHBIC
IPUEMBI ABUTaTEIbHBIX (QYHKIHHA
B IIpodeccnoHanbHOM

[IOATOTOBJIEHHOCTH JEeATENBHOCTH
- YyMeeT MOJIb30BAThCA CPEACTBAMU
OK 09. - 3(QPEeKTUBHOCTH UCIIOIB30BAHUS

[Tonb30BaThes MpodeccuoHambHOM
JIOKyMEHTaIuel Ha
TOCYJTapCTBEHHOM M WHOCTPaHHOM
A3BIKAX.

JIOKYMEHTaIMeN B
po(heCCHOHAIBHOM IeATENbHOCTH
COrJacHO (POPMHUPYEMBIM YMEHHSIM U
MOJIy4aeMOMY MPAKTHIECKOMY
OTIBITY.

CUTYaIllMOHHBIX
3a1a4y
MPaKTUYECKHUX
3aHATHSIX.

Ha
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