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1. OBIIASI XAPAKTEPUCTHUKA TIACIIOPTA PABOYEM
ITPOT'PAMMBbI IMPOPECCHUOHAJIBHOI'O MOAYJIA ITM.02
PABPABOTKA M HWHTEIPALIUSA MOJIYJEH ITPOIPAMMHOIO
OBECIIEYEHUA

1.1. OOGnactb npuMeHeHHs paboyeil mporpamMmbl

PabGouass mporpaMMa JIUCHUIUIMHBI SIBJSIETCS 4YacThio 0Opa30BaTeIbHOU
nporpamMmmbl B cooTBeTcTBUM ¢ PI'OC CIIO mno cnemumansHoct (09.02.11
Pa3zpaboTtka u ynpaBiaeHre MPOrpaMMHBIM 00€CTICUCHUEM.

1.2.  Mecto puctumiaunsl B ctpykrype TITTCC3:
I1. TIpodeccrnonanbHbI MUK
[1M.02 Pa3paboTka u HHTErpaIysi MOyJIel MPOrpaMMHOTO 00eCTIeUeHUs

1.3. Hemm wu 3amaun npodEeCCHOHATHLHOTO MOIYJS — TpeOOBaHUSA K
pe3ylibTaTaM 0CBOEHUS MPOoGECCHOHATHFHOTO MOTYJIS.

Llenp Momyns: ocBoeHHe BuAa AesTenbHOCTH «Pa3paboTka m MHTErpamnus
MoyJiel porpaMmMHoro obecriedeHus». [IpodeccrnonanbHbIi MOIYTh BKIIOYCH B
00s13aTENBHYIO YaCTh 00pa30BaTEIbHON IPOTPAMMBI.

B pesynbrare ocBoeHus TPO(PECCHOHATHLHOTO MOIYJS OO0YyYaIOIUUACS
JIOJDKEH BJIAIE€Th HABBIKAMU:

— mnpoektupoBanus moayinei [10 ¢ yuerom TpeboBaHMId 3aKa3UNKa;

— CO3/1aHUs APXUTEKTYPHBIX AUArpamMm U crienupukanuii MoayJiei;

— onpeaeneHus MHTepQEencoB U B3aUMOJECHCTBUS MOYJIEH B CUCTEME;

—  CO3JaHUsl MOAYJEW IMPOrpaMMHOIO OOECIEUEHUs] Ha Pa3IMYHbIX SA3BIKAX

IPOTPaMMHUPOBAHN,

—  OTJIAJKU U TECTUPOBAHUS pa3pabOTaHHBIX MOIYJICH;

—  IPUMEHEHUSA CTPYKTYPHOTO " 00BEKTHO-OPUEHTUPOBAHHOTO
IIPOTPaMMHUPOBAHN;

— ONTUMH3AIMU KOJA W QITOPUTMOB MPOTPAMMHBIX MOIYJEH IS
YBEIIMYECHUS TPOU3BOAUTEIBHOCTH;

—  MOHHUTOPHMHIA U aHAJIM3a MPOU3BOAUTEIBHOCTH MIPUIIOKEHHUIA.

— HMHTETpallUM TMPOTrPaMMHBIX MOIYJE€A W KOMIIOHEHTOB B €IMHOE
IIPOTPAMMHOE PEIIECHUE;

— pabotsl ¢ API u BeG-cepBucamMu 1Ji B3aUMOACHCTBUS MEXKIY MOAYIISIMU;

—  paboThI C MHTETPANMOHHBIMU TUTATGOPMaMU U UHCTPYMEHTAMH;

— 00ecIeYeHHsI COBMECTUMOCTH U CTAOMJILHOCTH CUCTEMBI

—  OTJIaJIKU MPOTPAMMHOTO 0OECIIeYeH s Ha YPOBHE MPOTPAMMHBIX MOJTYJICH;
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—  TECTUPOBAHHUS MPOTPAMMHOTO OOECIICUEHUS;

—  (GOpMHPOBAHHUS TECTOBBIX CLIEHAPUEB;

— TOATOTOBKM TECTOBbIX IIaThopMm (YyCTaHOBKA OMNEPAIIMOHHOW CHUCTEMBI,
nonoaHuTenbHoro 10 u 1pyroro no HEOOXOUMOCTH);

— oueHku oowrema TectupoBanus [1O ¢ 1enpio onpeneneHuss HEOOXOIUMBIX
PECYPCOB JUIsl €r0 BBINOJHEHUS;

— HACTpPOWKHM TECTOBOM CpeIbl M allapaTHBIX CPEICTB JUIsl BBIOTHEHUS
tectupoBaHus I1O B COOTBETCTBMM C 3aJaHMEM Ha TECTUPOBAHHE B Ipeleax
CBOCH KOMIICTCHIIUH;

— (dopmMupoBaHMS M TPEACTaBICHUS OTYETHOCTH O TIOJTOTOBKE K
BBITIOJTHEHUIO 3a/laHus Ha TectupoBanue 110 B cOOTBETCTBUU € yCTaHOBICHHBIMU
periiaMeHTaMy;

—  BBIIOJIHEHHS TECTOBBIX MPOLIEAYP HA TECTOBBIX JAHHBIX

—  CO3/JaHMUA TEXHUYECKOW TOKYMEHTALMU U1 MOYJIEH;

— gokymeHTupoBanus kona, APl u untepdeiicos;

— pabGotel co crneuuanuzupoBaHHbiM [IO 1O  JOKYMEHTHUPOBAHMIO
IPOrpaMMHOTO KOJA.

B pesynbrate ocBoeHUs MNPO(ECCHOHAIBHOTO MOAYJS OO0ydaroniuics
JOJDKEH YMETh:

— TPOEKTUPOBATh MOYJIH, COOTBETCTBYIOIIHNE OU3HEC-3a1auam;\

— CO3/1aBaTh ApXUTEKTYPHBIEC JUArPAMMBbI U JJOKYMEHTALIHIO;

— ONpPEACNATh CTPYKTYpPY U HHTEp(]echl MOAYIEH;

— aHAIM3UpOBAaTh  TpeOOBaHMS K  MOAYID M ONpPENeNsiTh  €ro
(YyHKIMOHAJIBHOCTb;

— TMPOEKTUPOBATh APXUTEKTYPy MOJYJIA, BKJIKOYAas BHIOOP MOIXOIAIINX
NaTTEPHOB MPOEKTUPOBAHUS U CTPYKTYPhI JAHHBIX;

— CO03/aBaTh AMarpaMMbl KJIACCOB, ITOCIEI0BATENBHOCTEN U IPOYUX IHArPAMM
JUISL BU3YAIU3alUH IPOEKTUPYEMOTO MOIYJIS;

— BBIOMpATh TMOJXOJSIINE SI3bIKA TPOTPAMMHPOBAHUS W TEXHOJOTHHU IS
peanu3auuu MOayJIs;

— MPOEKTUPOBaTh  HMHTEp(pEWCHl  MPOrPpaMMHOIO  oOecnedeHus i
B3aMMOJICUCTBUS C IPYTUMH MOJYJISIMA U CUCTEMAMU;

— YYUTBIBaThb TPEOOBaHUS K MAacCIITAOUPYEMOCTH, MPOU3BOJUTEIBHOCTH U
0€30MacCHOCTH MPHU MPOESKTUPOBAHUU MOYJIS;

— MPOBOAMTH AHAIM3 W ONTHUMHU3ALMIO NPOEKTHPYEMOrO MOIYJA IS
MOBBIMICHUS €T0 3(PPEKTUBHOCTH U KaueCcTBa

— pa3pabaThiBaTh MOAYJIM MPOTrPaMMHOr0 OOECNEUEHHUs C HMCHOJb30BaHUEM
Pa3IMYHBIX SA3bIKOB MPOTPAMMHUPOBAHUS U TEXHOJIOTU;



— MPHUMEHTHh NaTTEPHBI IPOSKTUPOBAHMS U CTPYKTYPHI TaHHBIX I CO3aHUS
7 PEKTUBHBIX U MACIITAOMPYEMBIX MOIYJICH;

— aHaJM3upPOBaTh TPEOOBAHUS U OMPEILIATh (PYHKIIMOHAITBHOCTh MOIYJIS;

— cozfmaBaTh WHTEp(dEWCH I B3aMMOJICHCTBHUS C JAPYTUMU MOIYISAMH U
CUCTEMaMH;

— obecrneunBaTh 0€30MaCHOCTh, MPOU3BOJUTEILHOCTh M MAaCIITAOUPYEMOCTD
pu pa3paboTKe MOIYJICH;

— ONTHUMH3UPOBATH  MPOEKTUPYEMble  MOJYAM JJIsi  TOBBIIICHUS  HX
3(PEeKTUBHOCTU U KAYECTBA;

— paboTaTh C CUCTEMON KOHTPOJISI BEPCHUIA;

— yJIydYllaTh TMPOW3BOAUTEIHHOCTh MOJYJCH, BBISBISIL W YCTPaHSS Yy3KHE
MECTa;

— TPOBOJIUTH AHAJIU3 U MOHUTOPUHT MPOU3BOAUTEIHHOCTH MPUIIOKEHU;

— TPUMEHSITh  WHCTPYMEHTHI Uil  peakTopuHra U  ONTUMHU3AIUU
IPOrpaMMHOTO KOJa.

— HHTETPUPOBATh MOAYJIH U KOMIIOHEHTHI, 00€CIIeunBasi MX B3aMO/ICHCTBHE;

— pabotath ¢ API u ycTaHaBMMBaTh COETMHEHHUS MEXKTY KOMIIOHEHTaMH;

— OTCIIeKHUBATh M YCTPAHATh KOH(GIUKTHI ¥ OITHOKH WHTETPaIliy;

— aHaJIM3UpOBaTh U OMNpPEAENSATh 3aBUCUMOCTH MEXAY MOIYJISIMU U
KOMIIOHEHTaMU;

— paboTaTh C pa3NIUYHBIMU (popMaTaMH AAHHBIX M MPOTOKOJAMHU IEpeaayvu
JaHHBIX;

— aHaJIM3upoBaTh TPeOOBAHUS K MPOTPAMMHOMY OOECIIEYCHHMIO M COCTaBIISAThH
TUTAHBI TECTUPOBAHMS,

— Cco37aBaTh  TECTOBBIE  CIEHAPUM W  TECT-KEMCHl  JUIS  TPOBEPKHU
(YyHKIHMOHAJIBHOCTH U COOTBETCTBUS TPEOOBAHUSIM;

— BBINOJHATh TECTUPOBAHME MPOrPAMMHOTO OOECHEeUeHUs BPYUYHYIO U
aBTOMATHU3HPOBATh MPOLIECC TECTUPOBAHUS;

— aHaJIM3UPOBATh PE3yJbTAaThl TECTUPOBAHUS U JOKYMEHTHPOBATh HallJICHHbIE
OIITNOKU;

— pa3pabaTbhIBaTh CTPATETHH OTJIAJAKU U MCTIPABIATH OMIMOKHA B MPOTPAMMHOM
o0ecIIcUeHNH;

— BBINIOJHATH  MOJIYJbHBIE TECThl C HCIOJIb30BAHUEM HHCTPYMEHTOB
TECTUPOBAHUS, B TOM YHCJIE ABTOMAaTU3UPOBAHHOIO TECTUPOBAHMS;

— HCIIOJIb30BaTh CUCTEMBI KOHTpouIs aedektoB I10;

— COCTAaBJIATH OTUET O BbINOJHEHUH TecTupoBaHus 110;

— ONHCHIBATh (DYHKIIMOHAILHOCTh MOAYJIEH B TOKyMEHTAIINH;

— CO037aBaTh AWArpaMMBbI 71l WIDTFOCTPAlUy paboThl MOTYJIEH;



— MPOrpaMMUPOBATH C WCITOJIb30BAaHUEM KOMMEHTapHEB IS
JIOKyMEHTUPOBAHUS KOJA;

— HCMOJB30BaTh CIEIUATbHbIE METKU/TETH JUIsl OTMETKU Ba)KHBIX YacTell KoJa
B JJOKyMEHTAIIUH;

— BECTH JXypHall M3MEHEHWW W (UKCUPOBATh OOHOBIIECHUS MPOTPAMMHBIX
MOJTyJIEH;

— pa3OuBaTh MOIYJIM Ha JIOTUYECKHE OJOKM W OIMUCHIBATH KaXKIbIN OJOK
OTJEJNBHO;

— BKJIOYaTh B JIOKYMEHTAlIMIO OCOOCHHOCTHM MOAYJEH, Takue Kak
OTpaHUYEHMs, YI3BUMOCTH WJIM ONTUMAIbHbIE HACTPOUKHU;

— TMPOBOAWTH PETYyJspHOE OOHOBJIEHUE JAOKYMEHTALMH TpPU H3MEHEHUU
MOayJIel win 100aBIeHUH HOBOTO (DYHKIIMOHAIA.

B pesynprate ocBoeHHS NPO(ECCHOHATHLHOTO MOAYJS OOydaromuncs

JIOJDKEH 3HATh:

— OCHOBHBIE  TIPUHIUIBI ~ TPOCKTHUPOBAHUS  MOMYJIEH  MPOTrpaMMHOTO
oOecreueHus;

— SI3BIKM MTPOTPAaMMHUPOBAHUS ¥ TEXHOJIOTHH JIUIS Pean3aliid MOIYJICH;

— MaTTepHbl TPOCKTHUPOBAHMS MW CTPYKTYPHI JAaHHBIX JUIS  CO3JaHUS
3¢ (EKTUBHBIX U MACIITAOUPYEMBIX MOTYJICH;

— METOHBI aHaau3a TpeOoBaHMIA u Croco0oB ONpeIeJICHHS
GYHKIIMOHATBHOCTH MOYJIS;

— TMPUHIHUINBI CO3JaHUsI HUHTEP(HENCOB [JII B3aUMOJCUCTBUS C APYTHMHU
MOAYJISIMU U CUCTEMaMHU;

— MNpUHOMNBI  obOecriedeHus  OE30MAaCHOCTH,  MPOU3BOAUTEIBHOCTH U
MacCIITaOUPYEMOCTH TIPH MIPOCSKTUPOBAHUH MOIYJICH;

— METOIbl aHamM3a W ONTUMHU3ANNHM TPOCKTHPYEMBIX MOIYyJICeH s
MOBBIMICHUS UX 3((HEKTUBHOCTH U KaYECTBA.

— SI3BIK IPOTPAMMUPOBAHUS, OCHOBHBIE KOHCTPYKIIHH, CHHTAKCHC;

— MaTTEepPHBI MPOEKTUPOBAHUS;

— CTPYKTYpHI TaHHBIX;

— TMPUHIOAINBI CO3JMaHUs HWHTEP(HENWCOB I B3aUMOJCUCTBUS C APYTHMH
MoyIsiMH U cuctemamu, Takux kak REST API, SOAP;

— paboTy C HHCTPYMEHTAJILHBIM MPOTPAMMHBIM 00€CTICYEHUEM;

— METOJIbI ONITUMHU3AITUH KOJa U aJITOPUTMOB;

— 9(deKkTuBHbIE aAITOPUTMBI U CTPYKTYPHI JIaHHBIX JJII  TIOBBIIICHUS
MIPOU3BOIUTEILHOCTH;

— MHOTOMOTOYHOCTb B MMPOTPAMMHBIX MOYJISX;

— METOJbl ONTUMHU3AIMU CETEBBIX MPOTOKOJOB Ui YCKOpEHUs oOMeHa
JTAaHHBIMU;



— KJIIMPOBAaHUE JAHHBIX;

— yIpaBJeHHUE NaMsThIO;

— TEXHHUKH MOBBIIIEHUSI TPOU3BOAUTEIILHOCTU IPOrPAMMHOTO 00eCTIeYeHUs

— o0ume MNpUHUMUIBI (YHKIIMOHUPOBAHUS amlapaTHbIX, MNPOTPAMMHBIX U
IPOrpaMMHO-AMNMaPaTHBIX ~ CPEACTB  AAMUHHCTPUPYEMOM  HH(POPMAIMOHHO-
KOMMYHUKAIIUOHHON CUCTEMBI;

— MEXIYHapOJHbIE CTAHAAPTHI JIOKAJBHBIX BBIYUCIUTEIbHBIX CETEH;

— METOJIbI M MOJAXO/bI K HHTErPAMU MOAYJIEN U KOMIIOHEHTOB;

— MPUHLMIBI  BEPCHOHUPOBAHUS U YNPABICHUA HU3MEHEHUSIMU  TIpU
UHTETrpalllu;

— MPUHLMIBI 0€30MaCHOCTH MPU UHTErPALUUA MOAYJIEH U KOMIIOHEHTOB

— TMPUHIUIBI U METOABI TECTUPOBAHUS MPOTPAMMHOI0 00eCIIeUeHHUS;

— OCHOBBI IPOIPaMMHUPOBAHUA U APXUTEKTYPhI IPOTPAMMHOI0 00ECIICUECHHUS;

— OCHOBHI 0a3 maHHbIX 1 SQL-3ampocos;

— MHCTPYMEHTHI 111 aBTOMAaTU3ALMHI TECTUPOBAHUS;

— OCHOBBI pa3palOTKA W OTIAJKHA MPOTPaMMHOTO OOEeCleyeHUs: Ha Pa3HBIX
A3bIKaX MPOTPaMMHUPOBAHUS;

— TOHATHE JePeKTa MPOrpaMMHOTO 0OECIICUEH NS,

— kpurepuu kauectsa [10;

— BuUAbI U TUIbl TecTupoBanus [10;

— TEXHUKHU PYYHOTO TECTUPOBAHUS;

— TEXHHUKHU aBTOMATU3UPOBAHHOT'O TECTUPOBAHMS;

— ku3HeHHbIN UK nedexra [10;

— MpUHLMIBI PaOOTHI B CUCTEME KOHTPOJIS 1€(PEKTOB;

— OCHOBHBIE IOHATHS 0 KauecTse [10;

— CTaHJAPThl TEXHUYECKON JOKYMEHTALINH;

— TMPUHIUNBI JOKYMEHTHPOBAHUS MPOTPAMMHOTO 00€CTICUEHMS;

— MHCTPYMEHTBl [ CO3JaHUsl  TEXHMYECKOW  JOKyMEHTauuu U
KOMMEHTHPOBAHUS KOJIA.

[IK u OK, KoTopble aKTyalu3upyroTcs MpU U3y4eHUH NpOo(heCcCHOHATBLHOTO
MOIYJIS:

OK O01. BeiOupare cmnocoObl pemieHus 3agad  npodeccuoHaIbHOM
NEeSATEIbHOCTH MPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. MHcnonb3oBaTh COBPEMEHHBIE CpEICTBA IOMCKA, aHAIW3a U
UHTEpIpeTaluy UHpopMalu, 1 HTHPOPMAILIMOHHBIE TEXHOJIOTUH ISl BBITIOJIHEHUS
3a]1a4 po(ecCUOHANTbHOM 1EATEIbHOCTH.

OK 03. IlimanupoBaTh U peann30BbIBaTh COOCTBEHHOE MPOPECCUOHAIBHOE U
JMYHOCTHOE pa3BUTHE, PEeANPUHUMATENHCKYIO NEeSATENbHOCTD B



npodeccruonansHOi cepe, MCTOIB30BaTh 3HAHUS MO MPABOBOW M (PMHAHCOBOU
I'PaMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYaLIHsIX.

OK 04. D¢ddexTuBHO B3auMojeHCTBOBaTh M pabOTaTh B KOJIJIEKTUBE U
KOMaH/e.

OK 05. OcymecTBiasiTh YCTHYH0O M IHCBMEHHYIO KOMMYHHMKALHIO Ha
rocyiapcTBeHHOM si3bike Poccuiickoii ®Denepanuui ¢ y4eTOM OCOOEHHOCTEH
COLIMAJIBHOTO U KYJIbTYPHOT'O KOHTEKCTA.

OK 06. [IposBiATH IPakIAHCKO-TTATPUOTHYECKYIO IIO3UIIUIO,
JEMOHCTPHUPOBATh OCO3HAHHOE IIOBEJICHNE HAa OCHOBE TPAJMIIMOHHBIX POCCUUCKUX
JyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B TOM YHUCJIE C YYETOM TI'apMOHU3ALMU
MEXHALMOHAIBHBIX W MEKPEIUTHO3HBIX OTHOUICHUHM, IPUMEHATh CTaHIAPTHI
AHTUKOPPYILIMOHHOTO ITOBEICHNUS.

OK 07. CopnelcTBOBaTh  COXPAaHEHHIO  OKpPYXAlollEd  Cpensbl,
pecypcocOepexeHnto, TPUMEHATh 3HAHUS 00 M3MEHEHUM KIuMaTa, MPUHLHUIIBI
OepeXJIMBOTO MPOM3BOJACTBA, J(PGEKTUBHO JACHCTBOBATh B  UPE3BbIYANHBIX
CUTYaIUsX.

OK 08. Ucnons3oBath cpeAcTBa (HU3MUECKON KYJIbTYpPbI ISl COXPAHEHUS U
YKpEIUIeHUs] 3J0pOBbS B Mpolecce MNpodhecCUuOHANbHOW JAESITENbHOCTH U
noJiIepKaHusl HEOOXOAUMOT0 YPOBHS (PU3NYECKOM MMOATOTOBICHHOCTH.

OK 09. TIlomb3oBathcsi mpodecCHOHATBLHOW  JOKyMEHTAIlMed  Ha
rocyJapCTBEHHOM M HHOCTPAHHOM SI3bIKaX.

[1K 2.1 IIpoexkTupoBaTh MOIYIH MPOrPAMMHOTO OOECTICUCHHS.

[1K 2.2 Pa3pabaTsiBaTh MOJIyJIA IPOTPAMMHOT0 00€CTIeUEHHS.

[IK 2.3 BpIITOAHATS UHTETPALMIO MOJIYJIEH U KOMIIOHEHTOB MPOrPAMMHOIO
obecrieueHus.

[1K 2.4 BeINOJAHATH TECTUPOBAHUE U OTIAAKY MPOTPAMMHOIO 00E€CTIEUEeHHUS.

I[IK 2.5 OcymecTBiasiTh JTOKYMEHTUPOBaHUE MPOTPAMMHBIX MOAYJIEH
IIPOTPAMMHOTO 00€CTICUCHUSI.

1.4. Konu4ecTBO 4acOB Ha OCBOEHHE MPO(HECCHOHATBHOTO MOIYJIS:

Bcero — 1044 yacos, B TOM 4uCJIE:

— 00s13aTeIbHON  ayIUTOPHOM Y4eOHOW Harpy3ku oOydaromerocs
(Bcero) — 998 yacos;

MpakTUYeCKue 3aHsATusl ooyyvaromierocs (Bcero) — 358 yacos;

y4ueOHOM TpakTuKu oOyuatomierocs (Bcero) — 144 yacos;

MPOM3BOJICTBECHHAs NPaKTUKa (M0 MPO(HIII0 CeNUaTbHOCTH Beero) — 144
qaca;

MIPOMEKYTOYHAsI aTTecTanus ooyJaromerocs (Bcero) — 46 gacos.



2.

CTPYKTYPA U COAEPKAHUE HNPOPECCHOHAJIBHOI'O MOAVYJIA IIM.02. PASBPABOTKA H
WUHTETPAIIUSI MOYJENA TPOTPAMMHOI'O OGECIIEYEHU S

2.1. Temaruueckuit miaH npodeccuoHaTLHOTO MOTYJIS
O06Bem npodeccoHaTbHOTO MOAYJIS, aK. Jac.
g = O6yuenne no MJIK
=% = yd
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BIX U 061u1/1xv poeCCHOHATTLHOTO MOYJIS yac. = £ & Jlaboparopn Kypcosbix Camoc SO TpoussoncTse
KOMIICTCHITHH = S 9 BIX. TositenN | % = S | YueOHas
== pabor oS 5 HHas
m = IIPAKTUYECKH bHas > %9
. | (mpoekToB) 8 =
X. 3aHATHH pabora [% g
1 2 3 4 5 6 7 8 9 10 11
OK 01-OK 09 MJIK.02.01 Pazpabotka i i i
MK 2.1-TIK 2.5 POrPaMMHBIX MOJYJIEH 218 110 218 110 4 36
OK 01-OK 09 MJIK.02.02 OcymecTBienue 4
[IK2.1-1IK 2.5 MHTETpAallMM  IPOrPAMMHBIX 156 76 156 76 - - 36 -
MOJYJIEN
OK 01-OK 09 MJIK.02.03 Tlommepxka u
MK 21-1IK 2.5 TECTHpPOBaHUE MporpaMMmHbIxX | 160 76 160 76 - - 8 36 -
MOJTyJIei
OK 01-OK 09 MJIK.02.04 MaremaTudeckoe
[IK2.1-1TIK 2.5 MOJICIIUPOBAHNE 68 34 68 34 36 i
OK 01-OK 09 MJIK.02.05 YuclieHHbBIC
MK 2.1-TK2.5 | Meromsl 74 28 74 28 ] ] 18 3 )
OK 01-OK 09 MJIK.02.06 be3zonacuocTh
[IK 2.1-TIK 2.5 | mporpaMMHOTo o0ecredeH s 68 34 68 34 i i i i i
VI1.02.01 Yuebnas mpakTuka 36
VI1.02.02 YueOHas mpakTuka 36
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VI1.02.03 Yuebnas mpakTuka 36

VI1.02.04 YueOHas mpakTHKa 36

VI1.02.05 YuebHas mpakTuka 36

VI1.02.06 YueOHas mpakThKa 36

IIpon3BOACTBEHHAS IPAKTUKA 144 - - 144
DK3aMEH M0 MOJYJIIO - 10

[IpomexxyTouHast arrecranus, 16

B T.4 DK3aMEH 10 MOJTYJTIO

Bcezo: 1044 358 864 450 46 108 144
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2.2. Temaruueckuil TUIaH U coAepKaHNe MPOPECCUOHATBHOTO MO IS

HaumenoBanue pa3jaesion Conep:xxanue y4e0OHOro MaTepuaJia, JJadopaTtopHbie padoThl M MPAKTHYECKHE Oo0bem YpoBeHb
U TeM 3aHATHS, BHEAYIUTOPHAsI(CaMOCTONATEIbHAA) YueOHast padoTa 00y4aromuxcs, 4acoB 0CBOEHMS
npodeccuoHaILHOr0 KypcoBasi padora (IpoeKT)
moayJs (ITM),
MEKINCHUNIIMHAPHBIX
kypcoB(MK)
1 2 3 4
M/K.02.01 Pa3padoTka nporpaMMHbIX MOaYJIeil
Tema 1.1. Conepxanue 25 1,2
Hcnonb3oBanue MonyibHasg apxXUTEKTypa NOCTpOeHHsA mnpuioxeHui. IlpuuHnunel. IIpenmyinectsa.

HNPUHIUIIOB 00BEKTHO-
OPHEHTHPOBAHHOTO
NPOrpaMMHPOBAHHS TIPU
pa3paboTKe IpOrpaMMHBIX
MOJyJIei

[Tpumepsl MPUITOKEHUH. APXUTEKTYPHBIE MIA0JIOHBI, TPUMEHSIEMBIE TP pa3padoTKe
nporpaMMHbIX moxyneir (MVC, MVVM, MVP). HHCTpyMEeHTHI pa3pabOTKu
NPUIIOKEHUH C MOIYJIbHOM apxuTekTypod. Cuctembl KOHTpoist Bepcuil. Pabora c
O6ubnuorekamMu (IpPUMEHEHHE CTAHJAPTHBIX OWOIMOTEK, co3/laHue OubINOTEK).
ba3oBbie mpuHIMIBI paOOTHI C MAaCCUBAaMHU, KOJUICKIIUSIMH, CTpokamu. PaboTa ¢ martoi u
BpemeHeM. [laTTepHbl MpOeKTUPOBaHUS: OTHOIICHHUS MEXAY KilaccaMd U OOBbEKTaMu
(HaciemoBaHue, pealn3alvs, acCOIHaIlvs, KOMITO3MIIHS, arperamwus), WHTepdEucHl,
abcTpakTHBIE KJIACChl, MOPOXKIAIOIINE MAaTTePHbI, MATTEPHbI MOBEACHUS, CTPYKTYpPHBIE
MATTEPHBI, MMOBEACHUECKHUE MATTEPHBI, MATTepHBI 00beKkTOB. CHcTeMa BBO/A-BHIBOJIA,
cpeAcTBa JocTyma K Qaiinam U nankam (aiioBOi CUCTEMBI, YTCHHUS/3aMUCH, CXKATHS
MOTOKOB M MEXaHU3MOB U30JIMPOBAHHOTO XpaHeHus. Pabora co cTpokamuy,
PETYISPHBIMA BBIPAKCHUSMH, KOIMPOBAHUE/AEKOTUPOBAHUE TEKCTa. ACHHXPOHHAs
Mozenb nporpammupoBanus. [1yn motokos. [11a6noH aCHHXPOHHOTO BBI30Ba METOJIOB.
CuHXpoHM3aLMsl BBI3BIBAIONIETO MOTOKA. [lepenaya m mpueMm crienHaNbHBIX JaHHBIX
cocrosiHus. IlapamnenbHoe mporpammupoBanne. Co3ganue 3agauu.  MeTojbl
OKUJaHMS BBIMOJIHEHUA 3aj1aud. JIssmOnma-BelpaxkeHus: B KadecTtBe 3anauu. Co3naHue
MpoIoJKeHHs 3a1aun. Bo3Bpar 3Hauenuil u3 3agaun. OTMEHa 3a7a4uu.
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IIpakTuyeckasi pabora 17 1,2
1. PazpaboTka mporpaMMHBIX Moayneill s paboTsl ¢ MaccuBamu. Paborta uepes
CUCTEMY KOHTPOJIS BEPCUM.
2. Pa3paboTka mporpaMMHBIX MOIyJel Uit paboTsl ¢ Kosekiusmu. Paborta uepes
CUCTEMY KOHTPOJISI BEPCUM.
3. Pa3paboTka mporpaMMHBIX MOAyJeH miisg paboThl ¢ JaTo W BpeMeHeMm. Pabota
gyepe3 CUCTEMY KOHTPOJISI BEPCUH.
4. Pa3zpaboTka TpOTpaMMHBIX  MOIYJIEH C  HWCIOJIB30BAaHWEM  IATTEPHOB
poeKTHpoBaHus. PaboTa uepe3 cucteMy KOHTPOJISI BEPCHUH.
5. HaBuranus no QaiinoBoii cucteme. Urenue u 3anuch (aiinos. Pabora ¢ moTokamu.
PaboTa ¢ 1301MPOBAaHHBIM XPAHUIIUIIEM.
6. Pabora ¢ Gonpmumu oobeMamu Tekcta. KoaupoBanue M AEKOJMPOBAHUE CTPOK.
[TocTpoeHne perymspHbIX BblpakeHHH. YUrTeHHe U 3anuch (aijoB B  pa3HBIX
KOJMPOBKAX.
7. Opranu3anusi aCHHXPOHHOI'O BbI30Ba METOJIOB
8. Coznanue mporpaMMHOIO MOJTYJIsl, KOTOPBINA OYJET BBIMOJIHATH METO/IbI B paMKax
napajuleNbHbIX 33724
Tema 1.2. Conepxanue 20 1,2

KitroueBbie anroput™Msl u
CTPYKTYpPbI JaHHBIX AJIs
BBITNIOJTHEHUS 3aa4
MPOrPAMMHBIX MOAYJIEH

ANropuT™MBl U CTPYKTYpbl JaHHBIX. OLEHKa CII0KHOCTH anroputmoB. llonsarue
acUMIITOTHYECKOH oneHkH. bonpme O-HoTauuu. BpemeHHas ClIOKHOCTh aJIrOPUTMA.
IIpocTpaHCTBEHHAsA CIOKHOCTh AITOPUTMA. AHAIW3 XYZALIEro, JYYIIEro W CPEOHETO
CIIy4aeB.

OCHOBHBIE CTPYKTYpBl JaHHBIX (MacCHB, CBSI3HBIH CIIMCOK, CTEK, O4epellb; OIepaliu
BCTaBKH, TIOMCKa H yJaICHHS; IPEICTABICHUE JaHHbIX B IIAMSITH).

ANropuTMBI COPTUPOBKU M NMOMCKA. OCHOBBI PEKYPCHM: NPUMEPHI, IPEUMYIIECTBA U
HEJO0CTaTKH.

Xemr-tabmuua u  xem-QyHkuus. Kommuszum u  paspemeHue Komusuil. Metopabl
XCIIUPOBAHUA U CKATHS JaHHBIX. DPPEKTUBHOCTh U IPUMEHEHUE XEII-CTPYKTYD.
Hepens u rpadsl. [IpeacraBienue rpadoB u nepeBbeB. [lonck B rryOuHy U MIUPHHY.
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MuHuMyM 3aTpaTHbIN TyTh (anroput™ JleiikeTpsl). JlepeBbs moucka u 06xoaa.
JKamnpie anropuTMBl W JAMHAMHUYECKOE TMporpamMmmupoBanue. OCHOBHBIE WU
JUHAMHYECKOTO IPOrPaMMHUPOBAHUS.

Anroput™mbl paboOThl ¢ TEKCTOBBIMH JaHHBIMU. Omnepanuu Haa crpokamu. [lowmck
MOJCTPOKM (HAaWBHBIM anroputM moucka, anroput™ Kuyra-Moppuca-Ilparra,
anroput™m boitepa-Mypa). [Ipobiembr Ha cTpokax (3amava o proK3ake, peIaKIMOHHOE
paccTosiHue). AJNTOPUTMBI C HCIOJIB30BAHHEM XCIMIUPOBAHUSA (Xem-pyHKIUU IS
cTpok, anroputMm Pabuna-Kapma). CTpoku u CTPYKTyphl JaHHBIX (ONEpamuu ¢
JUHAMHYECKUMHU CTPOKAMU, TpUaIbHbIE IEPEBbS).

Kyun u ouepenu. Ouepenu ¢ npuoputeToM U Kyun. Kyda u ee npuMeHeHue.

IIpakTnyeckas padora

9. OneHka Cl0XXHOCTH aJITOPUTMOB

10. IlpumeHeHne peKypCUBHBIX aIrOPUTMOB

11. PaGoTa ¢ anropuTMaMu COPTUPOBKHU U TIOUCKA

12. Co3nanue xeni-tTabiuil ¥ X UCTIOIb30BaHME IJIsI YCKOPEHHS TTOMCKA JaHHBIX

13. Haxoxnmenwe kpaTdammx myTedi B rpadax ¢ HCHOIb30BAaHUEM aJITrOpUTMa
JlerkcTphl

14. Pemienuwe 3amayu O PIOK3aKe C HCIOJIb30BAHMEM METOAA JAHUHAMHUYECKOTO
MPOrpaMMHUPOBAHUS

15. Peanu3anusi CTpOKOBBIX aIrOPUTMOB

16. Peanu3zanusi npuOPUTETHBIX OUepeei AJis MJIaHUPOBaHUS 3a]1a4

20

1,2

Tema 1.3.
[IpoekTupoBanue Mmoaymnen

Conep:xkanue

OCHOBHBIC TIPHHIUIBI TMPOCKTUPOBAHKS MOJIYJIEH MPOrPaMMHOTO 00ecreueHHUs.
Meroap! ananm3a TpeOOBaHUN M CIIOCOOOB ompeneaeHusT GyHKIIMOHATEHOCTH MOIYJIS.
Metoapl aHanu3a W ONTUMHU3AIMM MPOCKTUPYEMBIX MOAYJNEW IS TOBBIIICHUS HX
3¢ eKTUBHOCTH W KauecTBa. Jlekommosuiusi 3amaud Ha mnonzagaun. Co3maHue
crenupuKanui MOTyIs.

[Tpuniunsl obecriedeHns 6€30MaCHOCTH, TPOU3BOIUTEIFHOCTH U MacIITaOUPyeMOCTH
MIPU IPOCKTHPOBAHUU MOJIYJICH.

15

1,2
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[IpyHuMnBl  TpoeKTUpOBaHUsA KiaccoB. IIpoekTupoBaHue KiaccoB € y4€TOM
MHKancymsuuu.  Mcronb3oBaHME HAClIEOBaHUs: CO3JaHUE MEPApXHUil KIIACCOB.
[Tomumopdusm: neperpyska MeTo10B 1 HHTEp(eiicoB.

[IpuMeHeHHne aMarpaMM KJIAcCOB NPHU MPOEKTUPOBAHHM TPEOOBAaHUHM K BHYTpEHHEH
CTPYKTYp€E IIPOrPAMMHOI0 MOJYJIS.

[IpumeHneHne quarpaMm KOMIIOHEHTOB JUISl BU3yaJIM3alluN OPraHU3aliii KOMIIOHEHTOB
IIPOEKTUPYEMOTO MOLYJIS.

IIpakTuyeckas padora

17. Ananu3 TpeGOBaHUM K MOAYIIO U OIIpeJieNIeHUE ero GyHKINOHATLHOCTH

18. Coznanue cnenudukanuy NporpaMMHOTO MOIYJIS

19. TIpoexktupoBanue TpeOOBaHUI K BHYTPEHHEH CTPYKTYpe MPOrpaMMHOIO MOIYJIS
CpEICTBaMU JAMarpaMM KijaccoB. [IppumeHeHre naTTepHOB IPOEKTHPOBAHUS

20. TIpoexTupoBaHue TpeOOBAaHUN K OpraHU3ANMK KOMIIOHEHTOB MOIYJS CPEACTBAMU
IyarpaMMbl KOMIIOHEHTOB

21. IlpoekTupoBath HHTEPHEHCH TPOTPAMMHOTO O0SCIICUEHUS IJIsI B3aMMOJICHCTBHS C
OPYTUMHU MOAYJISIMU U CUCTEMaMHU

22. AHanu3 ¥ ONTUMHU3AIUS MPOECKTUPYEMOTO MOYJISI 1JIsI OBBIIIEHUS €70

3¢ (HEeKTHBHOCTH U Ka4eCTBa

18

1,2

Tema 1.4.
Coznianue nporpaMMHbIX
MOJYJIEH i
B3aUMOJICUCTBUS C
MOJIb30BaTEIEM

Conepxanue

Buapl monb3oBarensckoro uHTEpdeiica (KoMmaHHAs CTPOKA, TpauUecKuii, peueBoi).
OCHOBHBIE JTanmbl W TPUHIMIBI Pa3pabOTKU TPaPUUECKOro IMOJ30BATEIBCKOTO
uHTepderica.

TexHONOTMM W HMHCTPYMEHTHI Pa3pabOTKH TrpadUdYecKoro  IOJIb30BaTEIbCKOTO
uHTepderica.

KomnoneHTsl rpadudeckoro moyib30BaTeNbckoro uHTepdeiica. Tumbl 3IeMEHTOB
ynpasnenusi. KomnonoBka snemMeHToB yrnpasieHus. Coopitusi. O6paboTuuKu COOBITHIA.
Pabora ¢ okHamu. OcHOBHBIE METO/IbI paboThl ¢ OkHaMu. Co3aHue OKHA: (PYHKIIUN U
kimaccbl. OTKpBITHE W 3aKpbITHE OKOH. BzammopeiicTBue ¢ oOkHamu (Hampumep,
nepeaada naHHbIxX). [Ipumepsl Banmunanuu (mpoBepka ¢popmara BBoga). CoobmieHus 00
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omunOKax W yBEIOMIICEHHsS IMOJb30Barens. lcrnonb3oBaHue PEryispHBIX BhIPpAKEHUM
JUTSL BAJTHIALIM M.

MHOronoTo4YHOCTh M AaCHHXpPOHHas pabota OkoH. Mmuoronotounocts B GUI-
MpUIOKEeHUX. [IpobreMbl CHHXpPOHU3AUK MOTOKOB. VICIONIb30BaHME ACHUHXPOHHBIX
BBI30BOB JIJI51 IOJITO BBITTOJIHUMBIX OTIEPALIUA.

3navenne ctuias B UX/UI mum3zaiine. OcHOBBI Teopuu 1mBeTa. Pabora ¢ mBeTomM u
mpudTamu. CTumuzamus.

Pabota c Texctom, n3obpaxenusmu. [loctpoenne rpadukoB u quarpamm. bubnmorexku
U1 TOCTpOeHUsI rpaduKoB U quarpamm. Pabota ¢ MyiabTUMeEnHA.

IIpakTnyeckas padora

23. IlpoekTHpoBaHHE TIJABHOIO OKHA MPUJIIOKECHHS C HECKOJBKUMHU MaHEIsIMU U
3JIEMEHTaMU YIPaBJICHHUS.

24. Pa3paboTka MO yJieii MHOTOOKOHHOTO TTPHIIOKCHUS

25. Pa3paboTka CTWIEW I TPUIOKCHHUS JJIs YJAY4YIIEHUS B3aWMOJICHCTBUS C
0JIb30BaTEIEM

26. Pa3paboTka Moynet Juisi MpeIcTaBIeHUs TEKCTOBOM HH(POPMAITUH

27. Pa3zpaboTka Moyneit 1uisi paboThl ¢ U300paKEHUSIMU

28. Pa3paboTka Momyned sl mpelcTaBieHHs WH(poOpManuu B BHAE TpaduKoB U
auarpamMmm

29. Pa3paboTka Momynei s paboTsl ayAHO U BUIEO

30. Peanu3zanus 3arpy3ku JaHHBIX M3 UHTEpHETa B (HOHOBOM pexuMe 0e3 OJIOKMPOBKH
OCHOBHOTO IMOTOKA MPUIIOKEHHUSI.

31. Pa3paboTka (opMBI pErUCTpaliK C dJIEMEHTAMHU BBOJIa U TTPOBEPKOMA
KOPPEKTHOCTH BBEJCHHBIX JTaHHBIX.

18

1,2

Tema 1.5.
Coznanue Mmonyneu 1uist
B3aHMOJIENCTBHUA ¢ 0azaMu
JAHHBIX

Conepxanue

BiaumoneiictBue mnpuioxeHus ¢ 0a30oil HaHHBIX. TEXHOIOTUH JOCTYyNa K JaHHBIM.
be3zonacHocts mpu pabote ¢ 6a3amMu JaHHBIX.

IMonatne wu mnpeumymectBa ORM. Konuemnueil  00BEKTHO-PEISIIMOHHOTO
otoOpakenus u ucrnonbzoBanue ORM-6ubmmorek. [Ipumenerne ORM mst paGoThl ¢

15

1,2

16




0a3aMH TaHHBIX.
Peanuzanus CRUD-onepanuii B npunoxxeHny. BrinoiaHeHne 3anpocoB K 06a3e JaHHBIX.

IIpakTnyeckas padora

32. Pa3paboTka nporpaMMHBIX MOJYJICH U1 paboThl ¢ 6a3aMu JaHHBIX
33. Pa3paboTka nmporpaMMHBIX MOJTyJIEH /ISl pabOThI ¢ 3armpocamMu K 0asze JTaHHBIX

19

1,2

Tema 1.6
[TpuHnHIBEl 6€30MaCHOCTH,
IIPOU3BOIUTENBHOCTH U
MacimTabupyeMoCTH
IIPOrpaMMHBIX MOJYJIEH

Conep:xkanue

OcHOBHBIE MOHSATHS: 0€30MacHOCTh IPOTPaMMHOTO obecrieyeHus,
MPOU3BOJUTEIIFHOCTE ~ MOAYNEH, MacIiTabupyeMOCTh  apXUTEKTypbl.  MeTomabl
obecriedeHns: OE30MACHOCTH. @akTopbl, BIMAIOIIME HAa MPOU3BOIUTEIHHOCTD.
TexHUKHM  TOBBILIEHUS  MPOU3BOAUTEIFHOCTH  MPOrPaMMHOTO  OOecreyeHHs
MacmtabupyemMocTb:  TOPU3OHTaJbHAas M BEPTHKAJIbHAS  MacIITaOupyeMoCTb;
NPUHIUIBL TIPOCKTUPOBAHUS JUISI MacIITaOUPyeMOCTH; HWCIOJIb30BAHUE OOJAUYHBIX
TEXHOJIOTHH ISl MacmTabupoBaHusi. MeTpuku 0€301macHOCTH (HarpuMep, KOJTUIECTBO
ysi3BUMoOcCTel). HCTpYMEHTHI 11 MOHUTOPHHTA MPOM3BOIUTENBHOCTH. [loaxomber K
HArpy304HOMY TECTHPOBAHHIO.

[Tonatue onTuMu3anuu kojga. OCHOBHBIE €I ONITUMH3AIMU: TIOBBIIIEHHE CKOPOCTH
BBITTOJIHEHUS, CHIDKEHUE MTOTPEeOICHUS TaMATH, YIIyUllIeHHE YATAeMOCTH U TOAJIEPIKKU
Koia. MeToibl yny4leHus: anroputMoB. [IpodunupoBanue u oTinaaka
npou3BoaAnTENbHOCTH. Crienn(puIHbIe METOABI ONTUMH3ALINH ISl pa3HBIX S3BIKOB
POrpaMMHUPOBAHUSI.

10

1,2

IIpakTuyeckas padora

34. OnTuMuzaiusi TPOSKTUPYEMBIX MOJYyJEH ISl MOBBIIEHUS UX d)PEKTUBHOCTH U
KauecTBa

35. Pemienue 3a7a4 Ha ONITUMU3ALIMIO aJITOPUTMOB

36. AHanmu3 W MOHUTOPHHI TPOM3BOAMTENBHOCTH TpuiiokeHui. OOecrneueHue
MPOU3BOIUTEIFHOCTH ¥ MacITAOMPYEMOCTH NPH pa3paboTKe MOAYJIEH MPOTPaMMHOTO
obecrnieueHus

37. VYnydileHWe NOPOU3BOJMUTEIBHOCTH MOJAYJEH TOCPEACTBOM  BBISBICHHUS U
yCTpaHEHUs y3KUX MECT

18

1,2
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38. O6ecnevenne 6€30MacHOCTH MPHU pazpabOTKe MOTyJIeH MPOTPAMMHOTO

obecrieyeHus
IIpomexyTouHas aTTecTanus 4
nuToro 218
M/K.02.02 OcymecTBjieHHe HHTErpaluu MPOrpaMMHBIX MOAYJIei
Tema 2.1. Conepxanue 19 1,2
OCHOBBI HHTETpALIUH Pazpaborka REST API. Knuent-cepBepHoe B3anmoaeiicTBre. OcoOeHHOCTH nepeaadn
nporpaMMHBIX Moayner | uapopmanuu no HTTP nporokony. Ctpykrypa HTTP 3anpoca. HTTP metonst: GET,
POST, DELETE, PUT, PATCH. HTTP 3aronoBku. Teno 3ampoca.
Mapupyru3zanus 3anpocoB. [ pynnupoBka MapiipyToB. CTaTHYECKHE PECYPCHI.
O6paboTtka 3ampocoB mosb3oBaTens. Path, Query mapamerpel. OOpaboTka
conepxxumoro body: raw, objects, forms, multipart. Bamumarus 1aHHbIX.
dopMupoBaHre U OTMpaBKa OoTBETOB: object, file. [lapameTpbl OTBETOB: cTaTyc KO/,
THII COJIEPKUMOTO, 3aroJIOBKH, cookies. [TepenamnpasieHusl.
Cepuanuzanusi/necepranusanus 00bEeKTOB.
Cosznanue u yrnpapieHHe (OHOBBIMH 3a/I1a4aMH.
Aytentudukamuss u - aBtopmzanms. oAuth, JWT, forms. Ceccun. PoneBoe
pasrpaHMuYeHHE JOCTYIa K pecypcam.
Pazpaborka WebSocket API. BzaummopeiictBue knueHTta u cepBepa mo WebSocket
npotokony. Hactpoliku coenuHeHnusi. OTKpBITHE U 3aKpbiTUE coenuHeHus. llepenaua
COOOIICHUS CEPBEDPY.
Pa3paboTka MukpocepBucoB. MUKpOCEpBHCHAS U MOHOJIUTHAS apXUTEKTYpa.
Cunxponnoe (REST, gRPC) u acuaxporHoe (Opokepbl cOOOIIECHNIT) B3aUMOICHCTBUE
MEXTY MUKPOCEPBUCAMH.
IIpakTnyeckas padora 19 1,2

1. Co3gaHue KIMEHTCKOTO MPUIIOKEHUs A7 paboThl ¢ myOnmuyHbsM AP

2. Cozmanne REST API npunokenuss ¢ peanm3anueid: IT00aBICHUS, yIaJeHUS,
W3MEHEHUS U CO3/IaHus JaHHBIX (0T 3 - 4 cymHOCTEH)

3. Pacumpenue dynkunonana REST APl mpunoxkenus: pabora C ymajJeHHBIM
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MCTOYHUKOM JaHHBIX
4. Pacmupenne (ynkuuonanma REST API mpunoxkenus: paboTa cO CTaTHYECKUMHU
n300pakeHUsIMH (pecypcamMu) - 3arpyska, epejada, yaajieHue.

5. Pacmmpenue ¢ynxnuonana REST API npunoxenus: obpaGorka path u query
napameTpoB

6. Pacimpenne ¢pynkunonana REST API npunoxxenus: 06paboTka ommbok, nepenadya
CcOO00I1IIeHNIT 00 OIIMOKE IT0JIF30BATEIO

7. Pacumpenue ¢ynkmumonanma REST API mpunokenus: Banumamusi TOJTYYSHHBIX
TAHHBIX

8. Pacmupenue ¢pyakunonana REST API npunoxxenust: no6aBineHue GOHOBBIX 3a/1a4

9. Pactmpenune ¢ynkiuonana REST API npunoxxenus: nob6asnenue ayTeHTU(GUKATIH
U aBTOPU3ALINH, CO3JaHNE POJICBON CHCTEMBI

10. Co3nanue KIMeHTCKOro MPHIIOKEHHs Ui paboThl ¢ myomuansiM WebSocket.

11. Co3nanue cepBepHOTo MPUIIOKEHU st paboThI 1o websocket mpoTokouty.

12. Co3nmanurie MUKPOCEPBUCHOTO MPUIIOKEHUS ¢ B3auMoerncTeueM o REST

13. Co3manne MUKPOCEPBUCHOTO MPUIIOKEHUS C B3auMoerncTeueM no gRPC

14. Co3maHre MHUKPOCEPBHCHOTO TPHIIOKEHHUS C B3aMMOJICHCTBHEM depe3 Opokepa
NpHUIOXKEHHH (Consumer, producer)

Tema 2.2.
VYnpasnenue u
MOHUTOPHUHT
MHTErPUPOBAHHON CUCTEMBI

Conepxanue

Hacrpoiika koHpUrypanuu u cOOpKU NpUI0KEHUS.

JlorupoBanue coObiTHii. KoHurypauuss sorupoBaHusi. YpPOBHH JIOTHPOBAHUS.
JlorupoBanue B (aitsibl paznuaHoro Gopmar.

MOHMTOPUHT TIPUIIOKEHMS: Harpy3ka, OLIMOKH, cOOp craTucTuku. Brenpenue
cOOpIIMKa METPHK.

NucTtpymenTsl  koHTeWHepu3anmu. KouTeliHepuzaums npuioxkenus. Cpenacrsa
JIOCTAaBKH U CPEJICTBA PA3BEPTHIBAHUS PELICHMUSL.

19

1,2

IIpakTnyeckas padora

15. Hacrpouth koH(purypamuio rest api NpHIOXKEHHsS (IIOPT, XOCT, HAaHHBIC IS
MOJIKITIOYECHHUS K NCTOYHUKY JaHHBIX, IIPHBATHBIC KITIOUN).

19

1,2
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16. BHenpuTh JorupoBaHue B rest api IpHIIOKEHUE.
17.YnakoBka rest api MpUJIOKEHUS B KOHTEHHEP U JIOCTaBKa Ha JIPYroe yCTPOMCTBO

Tema 2.3. Conepxanue 19 1,2
BezonacHocTs mpu [TpoTtokomnsl ¢ ucnonszoBanueM Oe3zomacHoro coeaunenusi: HTTPS, WSS (WebSocket
UHTETpaIiu Secure).
[IpenorBpamenue yrpo3 6e3onacHoctu: SQL mabekumu, CSRF, XSS. Xemmupoanue
CEHCUTHUBHBIX JIAHHBIX, IPUMEHEHHE aJITOPUTMOB XEIIMPOBAHUS APOJIEH C COJIBIO.
AHanmu3 ys3BuMocTed. PerymspHbeie aynuTbl Oe3omacHOCTH. [IpuMmeHeHuWe Tydimmx
MPAKTHUK 3aIUTHl HHPOPMAITUH.
IIpakTnyeckas padora 19 1,2
18. lo6aBnenue SSL cepTudukara B NpUI0KEHUE
19. Hactpoiika koH(purypamuu 6€30macHOCTH MPUITOKEHHUS
Tema 2.4. Conepxanue 19 1,2
Ontumuzanus u MacmrabupoBaHre MHTETPUPOBAHHBIX PEIICHUN. ['OpU30HTANIBHOE W BEPTUKAIBHOE
MacIITabupPyeMOoCTh MacIITabOupoBaHUE.
MHTETPUPOBAHHBIX OnTuMH3anuu MPOU3BOAUTENBLHOCTH. KimmpoBaHue HTaHHBIX. OnTumu3anus
perieHuit 3armpocoB K 0a3aM JaHHBIX.
[MpodunupoBanue koma. YMEHbIIICHNE BPEMEHH OTKIIHKA.
IIpakTuyeckasi pabora 19 1,2
20. Peanu3zarust KoaMMpoBaHUs JAaHHBIX B rest api IPHIIOKEHUE
21. OnTtumwu3anus Npou3BOIUTEIHFHOCTH rest api yepe3 npodrimpoBaHue
IIpomeskyTOYHAA aTTEeCTALMSA 4 1,2
HUTOIro 156
M/K.02.03 [Toxaep:kka U TeCTUPOBaHME MPOTrPAMMHBIX MOy e
Tema 3.1. Conepxanue 13 1,2

KauecTBo mporpaMmHoro
obecrnieueHus

OnpeneneHne KadyecTBa MPOrpPaMMHOIO MOIyJd. MeTpuKH KadecTBa MPOrpPAMMHBIX
MoAyJel (CTaTUYeCKHEe METPHUKU: KOJIMYECTBO CTPOK KOJAQ, IMKJIOMaTH4ecKas
CIIO)KHOCTh, KO3(DQUIMEHT CBS3HOCTH H CILEIUICHHOW: JUHAMUYECKHUE METPUKH:
MOKPBITHE KOJIa TEeCTaMH, 4YacTOoTa OTKa3oB, BpeMs OTkiukKa). [IpuHuums
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IIPOEKTUPOBAHMSI KAUECTBEHHBIX MOYJIEH.
CrangapTel M MOJENIM KadecTBa NpOorpaMMHBIX Moayned. [lpumeHeHue wmonenen
KadecTBa. MTHCTpyMEHTHI [UIsl OLICHKH KadecTBa. IIpakThueckue acneKTsl IMOBBILICHUS

KauecTna.
IIpakTnyeckas padora 13 1,2
1. AHanu3 U OlLlIEHKa KayecTBa MPOTPaMMHOIO MOJYJS C HCIOJIb30BAHHEM METPUK
KayecTBa MPOTrpaMMHBIX MOJyJiei
2. Ucnonb30BaHue CTaTHUECKOTO aHaM3a KOJia JIJIsl BhIABICHUS Ae(PEKTOB
3. Pa3zpaboTka 1 prUMEHEHUE MPOIIECCOB O0ECTICUeHUsI Ka4ecTBa B )KU3HEHHOM ITHKIIC
pa3paboTKu MPOTPaMMHBIX MOTyei
Tema 3.2. Conepxanue 13 1,2
Otnanka nporpammHoro | [lousitue otnaaku. I[loHstus ommOku, nedekra, cOos, oOTKaza. THIBI OIIHOOK.
MOJyJIS NuctpymenTsr s otnagku.  Ilpomecc momaroBod oTiagku (yCTaHOBKA TOYEK
OCTaHOBa, IIar 3a IIAaroM BBIMOJIHEHHE KOJAA, MPOCMOTP COCTOSHUS MEPEMEHHBIX,
BBITIOJITHCHUE OT/AEIBHBIX YacTed KoOJa). Crparerun moucka oOmuOOK (METOJ
MOJIOBUHHOTO JICTICHUS, METOJ MCKJIIOYCHHsI, MPOBEPKA TPAHUYHBIX YCIOBUMU, MOWCK
MATTEPHOB TOBTOPSIFOIIMXCS OMUO0K). JIOKyMeHTHpOBaHUE MpoIiecca OTIAAKH.
IIpakTnyeckas padora 13 1,2
4. PazpaGoTka cTpaTeruy OTIAJAKM W HUCIpPABIEHHE OIIMOOK B MPOrpPaMMHOM
oOecrieueHUN
5. Koa-peBbio 1 mapHOE€ TpOrpaMMHUPOBAHUE
Tema 3.3. Conepxanue 13 1,2
OO0pabotka uckinroueHuit | [ToHATHE HCKIIOYCHUS. THIBI HMCKIIOYEHHA. MexaHusM 0o0pabOTKH HCKITIOYECHHIA.
Jloruka paboOTBIl ¢ HCKIIOYEHUSMH. METOObl OTJIAJKH KOJa C HCIHOJIb30BaHUEM
UCKITIOUEHUH U TOTUPOBAHUSI.
IIpakTuyeckasi pabora 13 1,2

6. OCHOBHBIC KOHCTPYKITUHU JJIs1 0OpaOOTKH UCKIFOYUTEIHHBIX CUTYaIIHi
7. IlpakTyeckoe UCIOIb30BaHUE UCKIIIOUEHUH B peajJbHON 3aa4e
8. ObpaboTka ommbok u uckmouenue B RESTful API
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Tema 3.4.
TectupoBanue
IIPOrpaMMHBIX MOJYJIEH

Conep:xkanue 17 1,2
[TonaTue mporecca TECTUPOBAHUS MPOrPaMMHOTO obecredeHus. JTambl Ipoliecca

TECTHPOBAaHUS MPOrPAMMHOTO OOECIIEYCHUs. TEXHUKH PYYHOTO TECTUPOBAHUS U

aBTOMATHU3UPOBAHHOT'O TECTUPOBAHUS

Mognens paboTsl ¢ nedexramu. [IpuHIUIBI paboTHl B cUCTEME KOHTPOJIS 1e(EKTOB.

Bunpt  tectupoBanus  (pyHKIMOHAIBLHOE  TECTUpPOBaHUE, HEPYHKIIMOHAIBHOE

TECTHUPOBAaHUE, CTATUYECKOE U TUHAMUYECKOE TECTUPOBAHHUE).

Tunsl TecTupoBaHus (MOAYJIBHOE TECTHUPOBAHHWE, WHTETPALMOHHOE TECTHPOBAHUE,

CUCTEMHOE TECTHUPOBAaHUE, IIPUEMOYHOE TECTUPOBAHUE, HArPy30YHOE TECTHUPOBAHUE,

CTpEeCcC-TECTUPOBAHUE)

TectupoBanue no Oenomy AUMKY. MeTOJ MOKPHITHS ONEpPaToOpoB. MeETO MOKPHITHS

YCJIOBUH.

TectupoBanue no 6enoMy AIMKY. MeTo 1 KOMOMHATOPHOTO MOKPHITHUS YCIOBUH.

TecTupoBaHue 10 YEPHOMY SIIUKY. METOA KJIacCOB 3KBUBAJICHTHOCTH.

TectupoBaHue 10 YEPHOMY SIIUKY. MeTOI TpaHUYHBIX 3HAYCHHIA.

MonynbHble TeCThl. TecTMpoBaHME WHTerpauuu. MeToael M HMHCTPYMEHTBHI UL

TECTUPOBAHUS NHTETPUPOBAHHBIX PEIICHUA.

IIpakTnyeckas padora 17 1,2

9. Anamuz TpeOOBaHMH K TNPOrpaMMHOMY OOECIICUYEHUIO U COCTABJICHUE IUIAHOB
TEeCTHpOBaHUA. VIcmonmb30BaHME CHCTEM KOHTpOJii JAe()EeKTOB  MPOrpaMMHOIO
obecrnieueHus

10. TectupoBanue mMeTogamMu Oeoro sImMUKa. METoJ MOKPBITUS OonepaTopoB. Mertox
TOKPBITHS YCITOBHIA.

11. TectupoBanme MeromamMu Oe€yoro smmka. MeToa KOMOMHATOPHOTO IOKPBITHUS
YCJIOBUH.

12. TectupoBaHue N0 YEPHOMY SUIMKY. METOJI KJIaCCOB AKBUBAJIEHTHOCTH.

13. TectupoBaHue 0 YEPHOMY SUIMKY. METOJ TPaHUYHBIX 3HAUEHUM.

14. TectupoBaHue N0 YEPHOMY SUIUKY. AHAIN3 IPUUNHHO-CIIEICTBEHHBIX CBSI3EH.

15. Pa3paboTka MOyJIbHBIX TECTOB.
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16. Pa3zpaboTka MOYyJIBHBIX TECTOB C MMPOBEPKOM PE3YIHTATOB TECTHPOBAHUS C YyIETOM
MOTPEIIHOCTH.

17. PazpaboTKka MOIyIbHBIX TECTOB ISl OTACTHEHO KOMITUIHUPYEMBIX MOIYJICH.

18. Pa3paboTka MOAYIBHBIX TECTOB IS TPOBEPKH KOJUICKITHA.

19. TectupoBanue uHTerpanuu. Hamucanue v BBINOJHEHHWE TECTOB JUJISl MPOBEPKU
B3aUMOJCHCTBUS MEXKIY MOIYJISIMU

20. Tectupoanue RESTful API

21. TectupoBaHue NpOU3BOUTEIBHOCTH

22. Pa3paboTka uepe3 TecCTUpOBaHUE.

Tema 3.5.
ITognepxka MporpaMMHBIX
MOJYJIEN

Conepxanue

PaboThl, BHIMONHSIEMBIE TPU MOAJCPKKE MporpaMMHOro obecreuenus. Vcnpasienue
nedexroB. PeBbronpoBanue xona. Pedakropunr koga. Ontumuszanus Koza.

CrangapTel  pa3paboTKM #  OQOpPMIIEHHS JIOKYMEHTalMM Ha IPOTpaMMHOE
obecrieueHne. [IpyHIMIBI ~ TOKYMEHTHUPOBAHUS  HPOTPAMMHOTO  OOECTIeYeHHUs.
WNHCTpyMEHTHI UT CO3JaHNs TEXHUYECKON TOKYMEHTAIlMd 1 KOMMEHTHPOBAHUS KOJia
Bunpl TecToBoit mokymMeHTanuu. TecToBas JOKYMEHTAIMsI MOArOTOBUTEIFHOTO JTara.
TecToBas JOKyMEHTalusl Ha dTalre 3aBepLICHUS padOT MO TECTUPOBAHUIO. TeCTOBBIC
ciyyad U crieHapuu. Hanmcanue tecToBbIX citydaeB. CTpyKTypa TECTOBOTO CLEHApHS.
Ortuer o nedexrax

20

1,2

IIpakTnyeckas padora

23. Pa3paboTka JOKyMEHTAllMd Ha MPOTrpaMMHOE OOECIIEYeHHE B COOTBETCTBHH CO
cTa"naptamu. Benenue xypHana uaMeHeHUd U puxcarusi 0OHOBIECHHUS TPOTPaAMMHBIX
MOJTyJICH.

24. PeBbronpoBanue, peakKTOPUHT U ONITUMHU3AIUS KOJIA.

25. Pa3pabotka [IporpaMMbl 1 METOJTMKH UCTIBITAHUH.

26. Coznanne cnenupukanuii API

20

1,2

HpOMe)KYTO‘IHaH aTrrecranus

1,2

UToro

160

M/IK.02.04 MaTtemaTu4eckoe MOAeJUPOBAHHE
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Tema 4.1.
Maremaruueckoe
MOJEIUPOBAHUE KaK
METOOOJIOTUS peH_IeHI/I}I

Conep:xkanue

[Monstue mopenu. Knaccudukaruss moneneit. [loHsATHE MaTeMaTHYeCKOW MOMIEIH.
Tunsl MaTeMaTnyeckux Moaenel. [ IpuHIHIBI MOCTPOEHUS MATEMATUYECKUX MOJEIIEH.
OCHOBHBIE 3TaIbl MATEMATUYECKOTO0 MOJIEITUPOBAHMUSL.

1,2

IIPaKTUYECKUX 3a1a4 IIpakTuyeckasi pabora 1,2
1. ITocTpoeHne mpoCTERIINX MATEMAaTUHYECKUX MOJIEIICH
Tema 4.2. Conepxanue 1,2
JIunelinoe Kanonuueckass 3agada JMHEMHOro mIporpaMMupoBaHusa. OCHOBHBIE ONPEIEIICHUS.
[IpOrpaMMUPOBAHUE I'paduueckuiit MeTo pemieHus 3a1ad JMHEHHOro MporpaMMupoBaHusi. CUMILIEKCHBIN
METO]I peIIeHUs 3a4a4 JUHEHHOro porpaMMupoBanus. TpancnopTHas 3agada. 3ajavya
0 Ha3HayeHusx. LlerounciieHHOe mporpaMMupOBaHHE.
IIpakTHyeckas padora 1,2
2. Pemenue 3a1a4 JMHEHHOTO TPOrPaMMHUPOBAHUS CUMITJIEKCHBIM METOJI0OM
3. Penienue TpaHCIOPTHOM 3a7aun
4. Pemenue 3a1aun 0 Ha3HAYEHUSIX
5. IlpumeHeHHe WHCTPYMEHTAIBHBIX CPEICTB [UI PEIICHUA 3a4ad JMHEWHOrO
MPOrpaMMHUPOBAHUS
Tema 4.3. Conepxanue 1,2
Henuneitnoe OCHOBHBIE TIOHATHUS M ONPEACIICHUS HEJIUHEHHOTro MNpPOrpaMMHUpPOBaHUSA. MeTObI
[IpOrpaMMHUpPOBaHUE pelIeHus 3a/1a4 HeJTMHEHHOro MPOorpaMMHUPOBaHUS.
IpakTuyeckas padora 12
6. Pemenue 3a1a4 HETMHENHOTO TPOrPaMMHUPOBAHHUS
Tema 4.4. Conepxanue 1,2
Junamuueckoe OcHOBHbIE TIOHSTHS U OMpEIENICHUs TUHAMUYECKOro MpOrpaMMHUpOBaHUA. 3anayd,
MIpOrpaMMHUpPOBaHUE peliaeMble METOIaMU JUHAMHYECKOT0 IPOrpaMMUPOBAHUS:
IpakTuyeckas padora 12

7. Pemienue 3aa4 onTUMaIbHOTO PACHpEIeNICHHs PECYPCOB, O 3aMEHE 000PYA0BaHUS
8. Pemienue 3a1a4 onpenesieHns ONTUMAIbHOIO IyTH, ONTUMAJIBHOTO PE3€pBUPOBAHUS
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Tema 4.5. Conepxanue 4 1,2
CereBble METO/IBI OcHOBHbBIE IOHATHUS U ONpeeNieHus Teopuu rpadoB. HaxoxxneHnue kparyaiiero myTH.
[JIAHUPOBAHUS U HepeBo pemennii. CeteBble rpaduku. Pacuer BpeMEHHBIX TapaMeTpoB.
yIpaBieHUs IIpakTHyeckas pabora 4 1,2
9. Pemienue 3a1a4 Ha IPUMEHEHNUE METO0B CETEBOr0 TUIAHUPOBAHUS
Tema 4.6. Conepxanue 4 1,2
Cucrembl MaccoBOro MapxkoBckuil citydaiinslii mpouecc. CHCTEMBI MacCOBOIO OOCIYXHBAHUSI: OCHOBHBIE
00CITy>)KUBAaHUS NOHATHS, Kiaccudukanus. Cxema rubenu U pa3sMHOKEHUS
IpakTuyeckas padora 4 12
10. PacueT xapakTepuCTUK MPOCTEUIITUX CHCTEM MacCOBOTO OOCITYKUBAHHUS
Tema 4.7. Conepxanue 4 1,2
Teopus urp [Ipenmer u 3agaum Teopuu urp. OCHOBHbBIC MOHSATHS TEOPUH UTP. MaTpUUYHBIE UTPHI.
bumatpuunsie urpsl. Irpsl B pa3zsepHyToii popme
IpakTuyeckas padora 4 12
11. Pemenue urpoBbIX 3a7a4 ¢ HYJIEBOM CyMMOM.
12. Pemenue 3a1a4 B pa3BepHyTOH (hopme
Tema 4.8. Conepxanue 4 1,2
NmuranronHoe OcCHOBHbBIE TOHSTHUS HMHUTALMOHHOIO MojenupoBaHus. [IpuMepbl HMUTAIMOHHBIX
MOJIETTUPOBAaHUE Mozeneil. MeToapl MMUTAIIMOHHOTO MOAENMpoBaHusA. MHCTpyMeHTanbHBIE CpENCTBa
MMUTALMOHHOT'O MOJIEITMPOBAHUS
IpakTuyeckas padora 5 12
13. Pa3paboTka npocreiiieid UMATAIIHOHHONW MOJETH
14. Pemenue 3agady MaccoBOTO OOCTY)KMBaHUS METOJaMH HWMHUTAIIMOHHOTO
MOJEJIMPOBAHUS
uToro 68
MIK.02.05 YncaeHHbIE METOIBI
Tema 5.1. Conepxanue 4 1,2

[TpubmmxeHHbIe YKCiIa U

CrocoObl XpaHEHUs 4YHCEeNl B NaMiITH KOMIbioTepa. AOCONIOTHas MOTrPENIHOCTb,
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NEUCTBUS HAJ HUMU

OTHOCHTEJIbHAS ITOIPEIIHOCTb.
Bepnbie, coMHUTEIbHBIC, 3HAYAIIUE TTUQPEIL.
[Morpemnoctn  apupmerndyeckux aedcTBuil. OIleHKa TOTPENTHOCTeH 3HAYCHUI

GbyHKIIIN

IpakTuyeckas padora 12
1. BplumcieHne  MOTpemIHOCTEH  MPUONMKCHHBIX  3HAUYCHWHA.  Bwruncnenue
MOTPEUTHOCTEH pe3yabTaTOB apru(METUUECKUX JEHCTBUM.
Tema 5.2. Conepxanue 1,2
YuciaeHHbIE METOIBI Otnenennie kopHel. MeTos MOJOBUHHOTO AelieHus. MeTo ] MpoCcToi uTepaluu.
pemteHus anreOpandeckux | Metoasl HeloTOHA: METO XOP/I, KaCaTeIbHBIX.
Y TPAHCIICHACHTHBIX Metonslt HproTOHa: KOMOWHUPOBAaHHBIM METOA XOpJ M KacaTelbHbIX. CpaBHEHUE
ypaBHEHUN METOJ0B BBIUMCIEHUH IO CKOPOCTH CXOJUMOCTH UTEPALIMOHHOIO ITpoliecca
IIpakTHyeckas padora 1,2
2. Pemenue anreOpanvecKux W TPAHCICHACHTHBIX YpPaBHEHUH MPUOIMIKEHHBIMHU
MeToAaMH (METO]] OJIOBUHHOTO JIEJICHUS, METO/I MMPOCTBIX UTEPALIHIA)
3. Pemenune anreOpanuecKux W TPAHCLUEHICHTHBIX YpaBHEHHUH NPHOIMKECHHBIMU
Meroaamu (Metosl HproToHa)
4. MOHUTOPHHT W aHAIU3 MPOU3BOIUTEIBHOCTH Pa3paOOTAHHBIX MPUIIOKEHUN s
YUCJIEHHOTO PELIEHUs] YPABHEHUM.
Tema 5.3. Conepxanue 1,2
UucneHHble METOIbI Pemenne cucrem nuHEHHBIX —anreOpanyecKux ypaBHeHHH wMeTomoMm ['aycca.
pELIEHUE CUCTEM IIpumenenne Meroma l'aycca mis BBIYMCIICHMS OIPENECIMTENICH W HaXOXKIACHUS
JMHEHHBIX anreOpanyeckux | oOpaTHOW MaTpPHIIBL.
ypaBHEHUU Meroxa npoctoii urepanuii. Meton 3eiinens. CpaBHEHHE METOJOB BBIYUCICHUHN IO
CKOPOCTH CXOJUMOCTH UTEPALIMOHHOTO MIPOLIECCa.
IIpakTHyeckas pabdora 1,2

5. Pemenne cucteM JMHEWHBIX anreOpanvecKux YypaBHEHHH MeTojgoMm [ aycca.
Brruucnenue onpenenurens. Haxoxnenne oOpaTHONH MaTPHIIBI
6. Pemenue cucreM JHMHEHHBIX anreOpanvyecKux YpaBHEHUH METOAOM TPOCTOM
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UTEpaLK, METOJ0M 3eiaesst
7. MOHUTOPUHT W aHAJHU3 TPOU3BOJAUTEIBHOCTH Pa3pabOOTaHHBIX MPUIOKEHUH UIs
YHUCIICHHOTO PEIICHHs CUCTEM JIMHEHHBIX alnreOpanyecKux ypaBHEHUH.

Tema 5.4. Conepxanue 1,2
WNuTepnosuus u [TousiTue MHTEPIOJISALHH. NHTEepnoisimoHHbIN MHOT'O4JIEH Jlarpanxa.
sKcTpanosays GQyHkuuid | Marepnomnsiuuonnsie Gopmyisl HeroToHa.
HNuTepnonsinus crutaitHaMu.
DKCTpanonsaus QyHKITHi.
IpakTuyeckas padora 12
8. CocraBiieHne MHTEPIOIALUOHHBIX (opmyn Jlarpanxka u Hetorona. MuTepnomnsiuus
CIUIaiHAMMU.
9. DkcTpanonupoBanue GyHKIIHI
Tema 5.5. Conepxanue 1,2
Yucnennoe Ksanparypusie popmynsl Hetorona-Koreca.
UHTETPUPOBaHHE Ksanparypnas popmyna ['aycca. CpaBHEHHE METO0B YHCIEHHOTO HHTETPUPOBAHUS
IpakTuyeckas padora 12
10. Beruucienue unaTerpainos mnpu nomoiu ¢popmyn Hetorona — Koteca
11. Beruucnenne uHTETpaioB npu nmomoiu Gopmyn ["aycca.
Tema 5.6. Conepxanue 1,2
YucneHHbIe METOBI Meton Diinepa. YTouHeHHas cxema Jiliiepa.
penieHus OOBIKHOBEHHBIX | Meton Pynre — Kyrra. CpaBHeHHE METOI0B.
auddepeHnHranbHbIX IIpakTuyeckas padora 12
ypaBHEHHUI 12. HaxoxpaeHue perieHud OOBIKHOBEHHBIX AuddepeHInaTbHbIX ypaBHCHUH MpHU
nomotu Gopmyn Ditnepa.
13. HaxoxneHue pernieHui 0ObIKHOBEHHBIX MU (pepeHIHaTbHBIX YPaBHEHUH METOJIOM
Pynre — Kyrra.
Tema 5.7. Conepxanue 1,2

UucneHHoe pelleHye 3aa4

Metoapl MUHUMH3AIMUA (DYHKIIUM OJHOW MEPEMEHHOM: METOA AMXOTOMHUHU, METO]
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OIITUMH3aAINN

30JI0TOrO  ceueHus. MeTroapl MHUHUMH3AIMM  (QYHKIUM JABYX IE€PEMEHHBIX:
ITOKOOPAMHATHBIN CIIyCK, HAUCKOPEUILNNA CITYCK

IIpakTnyeckas padora

14. HaxoxxaeHue OSKCTpeMyMOB (GYHKUMHA OJHOM TepeMEHHOW MNpHOIMKECHHBIMH
METOIaMHU

15. HaxoxzaeHue OSKCTpeMyMOB (YHKIIUKA JABYX TEPEMEHHBIX MPUOIMKEHHBIMU
METOJIaMHU

1,2

HpOMe)KYTO‘IHaH aTrrecranus

18

uToro

74

M/IK.02.06 Be3onacHOCTh NPOrPAMMHOI0 00ecre4eHus1

Tema 6.1.
OcHOBBI 0€30ITaCHOCTH
MIPOTrPaMMHOTO
obecneyeHus

Conep:xkanue

Brenenue B kubepoezonacHocTs U ys3Bumoctu [10.
Mogenu yrpo3 v aHau3 pUCKOB.

Va3sumoctu BeO-npunoxenuit: OWASP Top 10.
be3zonacHas ayreHTH(UKALUSA 1 aBTOPU3ALIHSL.
Kpunrorpadus mis pa3paboTyuKOB.

17

1,2

IIpakTnyeckas padora

. AHanM3 KO/Ia Ha HaJM4Ke YA3BUMOCTEH - pydnoi review 1000 cTpok koaa
. SQL uHbeKMH - SKCIUTyaTals U 3al1UTa YSI3BUMOTO TPUIIOKEHUS

. XSS araku - co3nanue u npeaoTBpalIeHUEe MEKCAaUTOBOIO CKPUIITHHTA
. CSRF 3amura - peanu3zaius TokeHOB U npoepku Origin/Referer

. CocTaByieHre MOJIEH YTPO3 JJisi TUTIOBOTO BEO-TMPUIIOKCHHUS

. Hactpoiika 6e3omachoii ayrentudukanuu ¢ JWT u refresh Tokenamu

. Peanuszanus RBAC cucteMsl ¢ pa3feneHneM NpuBUIETHM

. [lludppoBanue nanHbix ¢ ucnoiab3oBanueM AES u RSA

9. Xsmmpoanue mapoJeii ¢ salt u adaptive functions (bcrypt, Argon2)
10. Ananus cereBoro Tpaduka ¢ momornisio Wireshark

11. CxanupoBanue ys3zsumocteit OWASP ZAP u Burp Suite

12. Hactpoiika HTTPS u co3nanue caMonoImuCaHHbIX CepTH(PHUKATOB

00 NN U AW~
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13
14.
15.
16.
17.
18.
19.
20.

. 3ammra ot brute-force aTak ¢ orpaHUYE€HHEM IOIBITOK BX0/1a

be3onachas paborta ¢ ¢aitiamu

Peanu3arnus 6e30macHoOM necepruann3anii JaHHbIX

Aymut 10roB 0€30MaCHOCTH U BBISBIICHUE TIOJJO3PUTEIHHON aKTUBHOCTH
Hactpoiika CORS nmonuTHk 11t B€O-TIPHIIOKEHHHA

3ammrta ot DDOS arak ¢ momoristo rate limiting

beszomnachas paboTa ¢ maMsAThIO B IPUIIOKEHUAX

Cosmaunue 0e3omacHoro API ¢ Banmmpmaneii Bcex BXOIHBIX JaHHBIX

Tema 6.2.
PaspaboTtka Ge3zomacHoro
[1O u npuknanHas
KpUITorpadus

Conep:xkanue

[TpuHIIUTIBI 6€3011aCHOTO MPOEKTUPOBAHMS APXUTEKTYPBI.

Kpunrorpaduueckue mpoTOKOIbI U UX PeaTn3alusl.

Kpunrorpadust B MOOMIBHBIX MPUIIOKEHUSX.

Kpunrorpadus B BeO-TIpriIoKEHUSX.
Kpunrorpadus B 061auHbIX cpenax.

17

1,2

IIpakTuyeckas padora

21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.

Peanuzanus end-to-end mumdpoBanus st Meccenpkepa Ha Signal Protocol
Hactpoiika TLS 1.3 c perfect forward secrecy u coBpeMeHHBIMHE cipher suites
Cosnanne secure OAuth 2.0 npoaiinepa ¢ PKCE u 3amuToii ot aTak
Nmnnemenranus JWE (JSON Web Encryption) i 3aiuiméHHbIX TOKEHOB
Pa3zpabotka 6e3omacHoro voting system ¢ homomorphic encryption
Cosnanue cryptocurrency wallet c ECDSA wu hierarchical deterministic keys
Peanuzanus secure password manager ¢ client-side encryption

Hactpoiika HSM smynsitopa aiig annapaTHON 3alllUThI KITFOYEH

Paspabotka secure file storage ¢ encryption at rest u in transit
Nmnnemenranus zero-knowledge proof ans ayrentudukanuu 6e3 nmaposus
Cosnanue blockchain smart contract c 3amuToii ot reentrancy attacks
Peanuzanus secure multi-party computation it COBMECTHBIX BBIUHCICHUI
Hactpoiika quantum-resistant cryptography c lattice-based anropurmamu
Paspabotka secure APl gateway ¢ JWT verification u rate limiting

17
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35. Co3znanme hardware-backed key storage miist MOOMIBHOTO MPUITOKECHHS

36. Ummuiementanus digital signature system c timestamping

37. Hactpoiika certificate transparency logs ans monutopunra SSL cepruduxaron
38. PazpaboTka Secure session management ¢ 3amuroii ot hijacking

39. Cozmanme cryptographically secure RNG (random number generator)

UTOIroO

68

YyeOHast npakTHKA

Bupr pabort:

1. [IpoekTupoBaHue MOAYJIEH  MPOrpaMMHOTO  OOECmedYeHuss C  y4eToM
TEXHUYECKOTO 3a/IaHUsI

Busyanusanuu 1 onucaHusl apXUTEKTYPHBIX PELICHUI

Omnpenenenre nHTEP(PEICOB ¥ B3aUMOICHCTBUS MOJIYJIEH B CUCTEME
Coznmanue MOJyJel MporpaMMHOTO 00eCTIeYeHHUS

Pabota ¢ API u BeO-cepBrcamu 111 B3aUMOACHCTBUS MEKY MOTYJISIMHU
Pa6ota ¢ uHTerpaliMOHHBIMU TIATGOPMAMU U HUHCTPYMEHTAMHU

OTtnagka mporpaMMHOTo oOecrieueHusl Ha ypOBHE TPOrpaMMHBIX MOyJel
TectupoBanue MporpaMMHOTo o0ecrieueHus

@opMHUpPOBaHNE TECTOBBIX CLIECHAPUEB

© N kLN

10.  TlomroroBka TecTOBBIX IUIaT(GOpM (YCTaHOBKA OIEPALMOHHOW CHCTEMBI,
JOMOJTHUTEIBHOTO MPOTPAMMHOT0 00ECTIEUEHHUS U IPYTOT0 110 HEOOXOJUMOCTH)

11. Onenka o0beMa TECTUPOBAHUS MPOTPAMMHOTO OOECIEYEHUs C LEJbI0
oTpeJiesIeHUs] HEOOXOJMMBIX PECYpPCOB ISl €r0 BHITIOJIHEHUS

12. @®opMUpOBaHUE U MPEACTABIECHUE OTUYETHOCTH O MOJTOTOBKE K BBIOJIHEHHUIO
3aJJaHUs. Ha TECTHMPOBAHUE IIPOrPAMMHOrO 00eCHeuyeHUs: B COOTBETCTBUU C
YCTAHOBJICHHBIMH pErIaMEeHTaMU

13. BrImiotHEeHHE TECTOBBIX MPOLIETYp HA TECTOBBIX JaHHBIX

14. Co3anne TeXHUYECKON JOKYMEHTAIUU JJI1 MOy en

15. JlokymeHnTupoBanue koaa, APl u unrepdeiicon

Pabora co CHeLUaTU3UPOBAHHBIM MPOrpaMMHBIM obOecrieueHUEM 10

JOKYMEHTUPOBAHHUIO POrPAMMHOI0 KOAa

144
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IIpousBoacTBeHHast
NMPaKTHKA

Bunpr pabort:

1. [IpoekTHpoBaHue MoOAyJeH  HPOTPAaMMHOTO  OOECIEYeHHSs C  Y4EeTOM
TEXHUYECKOTO 3aJaHuUs

2. Busyanusanuu v onucaHusl apXUTEKTYPHBIX PELLICHUI

3. Omnpenenenue nHTEP(PECOB ¥ B3aUMOICHCTBUS MOIYJICH B CUCTEME

4, Cozmanne Moysiel TporpaMMHOTO 00ecTIeueHUs

5. OnTumu3zanusi Koja U ajJropuTMOB IMPOrPaMMHBIX MOJYJIEH Ui YBEIHUEHUS
MIPOU3BOIUTEIBHOCTH

6. MOHMTOPHHT U aHAJIN3 MPOU3BOJUTENLHOCTH MPHIIOKEHUN

7. WuTerpamus nporpaMMHBIX MOJyJIed U KOMIIOHEHTOB B €IMHOE IIPOrpaMMHOE
pelieHue

8. Pabota ¢ API u BeO-cepBrcamu U1 B3aUMOICHCTBHS MEXTy MOJIYJISIMHU

9. PaboTa ¢ uHTErpalMOHHBIMU IIATPOPMAMU U UHCTPYMEHTaMH

10. ObecrieueHre COBMECTUMOCTH U CTAOMITBHOCTU CHCTEMBI

11. OTtnaaka mporpaMMHOTO 0OeCIieYeHHsI Ha YPOBHE MPOTPAMMHBIX MOJTYJICH

12. TecTupoBaHue IPOrpaMMHOTO OOECTICUEHUS

13. dopMHUpPOBAaHNE TECTOBBIX CIICHAPHEB

14. [ToaroroBka TecToBBIX MIaTGopM (yCTaHOBKA OMNEPAITMOHHOW CHCTEMBI,

JOMIOTHUTEIBHOTO MPOTPAMMHOT0 00ECTIEUeHHUS U IPYTOTO 110 HEOOXOJUMOCTH)

15. Onenka o0beMa TECTUPOBAHUS MPOTPAMMHOTO OOECIEYEHUS C LEJIbI0
oTpeJiesIeHUs] HEOOXOJMMBIX PECYPCOB ISl €r0 BHITIOJIHEHUS

16. Hacrtpoiiku TecTOBOM cpeipl M amlmapaTHBIX CPEACTB Ui BBIOJIHEHUS
TECTHUPOBAaHUS MPOrPaMMHOIO0 OO0€cleYeHnuss B COOTBETCTBUM C 3aJaHMEM Ha
TECTHUPOBAHUE B IpeJieNIax CBOCH KOMIETEHIIUH

17. ®opMUpOBaHUE U MPEACTaBIEHUE OTUYETHOCTH O MOJTOTOBKE K BBINOJIHEHUIO
3aJJaHUs Ha TECTHMPOBAaHUE IIPOrPAMMHOrO 00eCHeueHUs] B COOTBETCTBUU C
YCTaHOBJICHHBIMH periaMeHTaMu

18.  BrInonHeHHE TECTOBBIX MPOIETYp HAa TECTOBBIX JAaHHBIX

19. Co3anne TeXHUYECKON JOKYMEHTAIUU AJI1 MOy en
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20. JoxymenTtupoBanue koaa, APl u uarepdeiicon

PaGorta  co CHEeLUANTU3UPOBAHHBIM
JOKYMEHTUPOBAHUIO IIPOrPaMMHOI0 KOJ1a

IIPOrpaMMHBIM

obecrieueHEM o

JK3aMeH 110 MOIYJII0

12

BCEI'O

1044
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3. YCJI0BUs PEAJIM3ALIUN IHPOI'PAMMBbI
IMPOPECCUOHAJIBHOI'O MOAYJIA I1IM.02. PA3PABOTKA H
UHTETPALIUS MOAYJENA MIPOTPAMMHOI'O OGECIIEYEHUSI

3.1.MarepuanbHO-TEXHUYECKOE 00ecreueHre
Peanuzanus npodeccnoHaabHOro MoAysst TpeOyeT Halu4us:
JIaGoparopus «Pa3paboTKu 1 MHTETpalliy IPOrPAMMHBIX PELICHUI.

TexHudeckue cpeacTBa 0OyUCHHUS:

3aHATHS  NOPOBOAATCS B KOMIIBIOTEPHOM  KJlacce,  OCHAIIEHHBIX
HCOOXOMUMBIM y4YCOHBIM, METOJMYCCKAM, HH(POPMAIIMOHHBIM, POrPaMMHBIM
00€eCIIeYeHUEM.

3.2.lnpopmanmonHoe obecrieueHrne 00yueHus
[lepeuenp y4eOHBIX H3AAHUNA, MHTEPHET — PECYpPCOB, TOMOJIHUTEIHHOU
JIUTEPATYPBL.

OcCHOBHbBIE HCTOYHUKH:

1. I'nupenko, W. T. TexHosnoruss pa3pabOTKUM  MPOTPaMMHOIO
obecrieueHus : yueOHUK JJIs1 cpeanero npodeccruonansuoro obpazosanus / U. T'.
'annenko, ®. @. IlaBnos, . 0. ®enopoB. — 2-¢ uzn., mepepad. u gom. —

MockBa : MzmarensctBo IOpaiit, 2026. — 248 c¢. — (IIpodeccuonanpHoOe
obpazoBanue). — ISBN 978-5-534-18131-9. — Tekct : 2IEKTPOHHBIN //
O6pazoBatenbHas matdopma FOpaiit [caiiT]. —
URL: https://urait.ru/bcode/585518

2. [IlepOak, A. B. Ilogaepkka 1 TECTUPOBAHUE POTPAMMHBIX MOJTYJICH
: y4eOHUK i cpenHero npodeccuonaibHoro oopasosanus / A. B. lllepbak. —
MockBa : WsmarenbctBo IOpatit, 2026. — 145 c¢. — (IIpodeccuonanpHoe
obOpazoBanue). — ISBN 978-5-534-19290-2. — TekcT : 2JIEKTpOHHBIN //
O6pazoBatenbHas matdopma Opaiit [caiT]. —
URL: https://urait.ru/bcode/590253

3. ManukoB, P. ®. Martemarndeckoe MOJCIMPOBAHUE : YYCOHUK s
cpennero mnpodeccuoHaabHOTO oOpazoBanus/ P. ®. MamukoB. — 2-¢ u3m. —
Mocka : WsmarensctBo IOpaiit, 2026. — 399 c.— (Ilpodeccuonansuoe
obpazoBanue). — ISBN 978-5-534-19868-3. — Tekcr : dNEKTpOHHBIN //
O6pazoBatenbHas maTdopma Opaiit [caitT]. —
URL.: https://urait.ru/bcode/590391

4, 3enkoB, A.B. UucienHble MeTOHABl : YYEOHUK [JIsi CPEAHErO

npodeccruoHanbHOro oopazoanusi / A. B. 3eHkoB. — 2-e u3j., nepepad. u JA0m. —
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MockBa : WzmarensctBo IOpaiit, 2026. — 136 c.— (IIpodeccuonanpuoe

obpazoBanue). — ISBN 978-5-534-16731-3. — Tekcr : DdIEKTPOHHBIN //
O6pazoBatenbHas matdopma Opaiit [caitT]. —
URL.: https://urait.ru/bcode/585018

5. Kazapun, O.B. OcHoBel  mH(pOpMaIMOHHOW  0E30MACHOCTH:

HAJIGKHOCTh U 0E30MaCHOCTh MPOTPAMMHOIO OOecredeHus : Y4eOHUK Jis
CpEemHero poeCCHOHAIBHOTO oOpazoBanwusi / O. B. Kazapus,
WU. b. lllyounckuit. — 2-e usza. — Mocksa : UMznarensctBo [Opaiit, 2026. —
352 c. — (IlpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-19384-8. —
Tekct : anexkrponHbii // OOpazoBarenbHas miargopma IOpait [caiiT]. —
URL.: https://urait.ru/bcode/587457

JlonoTHNTEIbHbIE HCTOYHUKH:

1. ['OCT 19.001-77. T'ocynapctBennsiii ctangapt Corwosza CCP. Equnas
cUCTEeMa MPOrpaMMHON JoKyMeHTauuu. OO01ue mnonoxeHus: (BBEAEH B JEHCTBUE
[ToctanoBnennem I'occranmapra CCCP ot 20.05.1977 N 1268). - URL:
https://www.consultant.ru -  Pexxum  nmoctyma:  IlpaBoBoBO#  cepBep
Koncynpranrllmtoc. - Tekcer: 351eKTpOHHBIN

2. ['OCT 19.101-77. T'ocynapctBennsiii ctangapt Corwosza CCP. Equnas
CUCTEMa MPOrPAMMHON JOKyMEHTaluudh. Buasl mporpaMMm u MpOTrPaMMHBIX
nokyMeHToB (BBeneH IlocranoBnenuem ['occranmapra CCCP ot 20.05.1977 N
1268). - URL: https://www.consultant.ru - Pexxum noctyma: I[IpaBoBoBoii cepBep
Koncynprantllntoc. - TekcT: 351eKTpOHHBIN

3. I'OCT 19.102-77. T'ocynapctBennsiii cranaapT Coroza CCP. Equnas
cucTeMa mporpamMMHO# gokymeHTaruu. Ctaguu pa3paboTku (BBEICH B JEHCTBUE
[TocranoBnennem I'occranmapra CCCP ot 20.05.1977 N 1268). - URL:
https://www.consultant.ru -  Pexum  moctyma:  IlpaBoBOBO#t  cepBep
Koncynbrantlntoc. - TekcT: anekTpOHHBIN

4. I'OCT 19.201-78. T'ocynapctBennsiit cranaapT Coroza CCP. Enunas
CHUCTEeMa MPOrPaMMHOMN JOKyMeHTaluu. TexHuueckoe 3agaHue. TpeOoBaHUs K
comepkannto U odopmiienntro  (BBeaeH B jeiictBue  IloctaHoBieHueM
I'occrangapra CCCP ot 18.12.1978 N3351). - URL.: https://www.consultant.ru -
Pexum nocryna: IlpaBoBoBoii cepBep Koncynbprantllntoc. - TekcT: 3neKTpOHHBIN

d. I'OCT 19.701-90. Enunas cuctemMa OporpaMMHOW JOKYMEHTAIIUH.
CxeMbl anropuTMOB, MpOrpamM, JaHHBIX U cucTteM. OOO3HAUYEHUS YCIOBHBIE U
npaBuia BeinosiHeHus (yTB. [loctanoBinenuem ['occranmapra CCCP ot 26.12.1990
N 3294). - URL.: https://www.consultant.ru - Pesxxum moctyna: IIpaBoBoBoi#t cepBep
Koncynpranrllntoc. - Tekcr: 351eKTpOHHBIN
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6. I'OCT P MHCO/MDBK 25023-2021. HamuonaneHbI CcTaHAApPT
Poccuiickoit @eneparuu. CucteMHasi U porpaMMHas HHKeHepusi. TpeboBaHUs U
OIleHKa KadecTBa cucteM u mnporpammuoi npoaykuuu (SQuaRE). M3mepenus
KauecTBa CHCTEMbl W MPOTrpaMMHON NpoAyKuuu (YyTB. U BBEJAEH B JEHCTBUE

[Tpukasom  Poccranpapra ot  19.11.2021 N = 1524-ct). -  URL:
https://www.consultant.ru -  Pexxum  mocrtyma:  IlpaBoBoBOW  cepBep
Koncynpranrllmtoc. - Tekcer: 351eKTpOHHBIN

7. Peitznmua, B. M. Maremartuueckoe MOAETUPOBAHHE : YYCOHHK IS
cpennero mnpodeccuoHanbHOro obpasoBanus/ B. U. Peiizmua. — 2-e¢  wu3g.,
nepepab. u gom. — MockBa: WzmatensctBo FOpaiit, 2025. — 126 c. —

(ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-15286-9. — Tekcr
amekTpoHHbIn  // OOpa3oBatenpbHas  1natdopma  FOpait  [caidt]. —
URL.: https://urait.ru/bcode/568277

8. 3anu3nak, B. E. Marematuueckoe MoOAenupOBaHUE : YUYEOHHK s
cpeanero npodeccruoHanbHOoro obdpaszopanus / B. E. 3anuznsk, O. A. 30;10TOB. —
Mocksa : MzmatensctBo IOpaiit, 2026. — 125c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-20526-8. — Tekcr : dIEKTpOHHBIN //
OO6pazoBaTenbpHas maTdopma FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/587938

9. [Natentok, O.B. UuciaeHHble METONbI : Y4YEOHUK ISl CPEIHETO
poecCuOHaATEHOTO oOpazoBanwsi / O. B. I'aremntok, 1. K. Ucmanmos,
H. B. ManwoxkoBa. — MockBa: WznarensctBo [Opaiir, 2026. — 110c. —

(ITpodeccuonansuoe o6OpazoBanue). — ISBN 978-5-534-07480-2. — Tekcr
anexkTpoHHbIi  //  OOpazoBarenbHas  miargopma  FOpait  [caiit]. —
URL.: https://urait.ru/bcode/585190

35


https://urait.ru/bcode/568277
https://urait.ru/bcode/587938
https://urait.ru/bcode/585190

4.

KOHTPOJIb MU OLEHKA PE3YJIBTATOB OCBOEHUA

IMPOPECCUOHAJIBHOI'O MOAYJA 1IM.02.
UHTETPALIUSA MOAYJENA MIPOTPAMMHOI'O OGECIIEYEHUSI

PABPABOTKA H

KoHTposnb u onieHKa pe3ynbTaToB OCBOEHUs Y4eOHOW MpodeccuoHaIbHOTO

MOJYJiI OCYHICCTBIIICTCA IMPCIIOJAaBaATCIICEM B ITPOUCCCC IMTPOBCACHUS IMTPAKTHUICCKUX

3aHATUA W J1abopaTOpHBIX padoT,

TCCTUPOBAHUA, a

TAaKOKC BBIIIOJIHCHUA

06y‘-IaIOH_[I/IMI/IC$[ HHIUBUIYAJIbHBIX BaﬂaHHﬁ, IMPOCKTOB, HCCHeﬂOBaHHﬁ.

Kon
IIK, OK

Kpurepun OLEHKH
(moxka3aTeJim 0CBOEHHOCTH KOMIIETEeHIIMI)

pe3yjabTara

@®opMbl KOHTPOJISA H
METO/Ibl OLIEHKHU

OK.01

pacrno3Haer 3aj1aqy 197070171 npobaemy B
MpopeCCHOHAIPHOM W/WIIA  COIMATBHOM  KOHTEKCTE;
aHATMM3UpyeT 3aJady W/HIU TpolsieMy; OmNpeaesseT
dTambl peHIeHUs 3aJa4yd; BBIIBIACT W A(H(PEKTUBHO
HaXOMUT HWHQPOPMAINIO, HEOOXOAMMYIO IUISl PEIICHHUS
3a1aud W/ WM TPOOJIEMBI; COCTaBIIseT IUIAaH JICUCTBUS;
OmpeiensieT  HEOOXOIMMBIE  PECypChl;  OILIGHHBAeT
pe3yabTar U MIOCJIEICTBUS CBOHUX NEUCTBUU
(caMOCTOSATETHLHO MJIM C TIOMOIIHI0 HACTABHHKA)

OK.02

onpe;[ensleT 3aa4uu JJI IIOHUCKa I/IH(bOpMaI_[I/II/I;
ompenensieT HEOOXOIUMbIE HWCTOYHHKHA HH(GOpMAIINH;
TUTAHUPYET porecc IIOMCKa; CTPYKTypUpYET
MONyYeHHYI0  WH(MOpMaIuioo;,  BBIIEISET  HamOoJee
3HAYNUMOC B Hepequ I/IH(bOpMaI_[I/II/I; OLICHUBACT
MPAKTUYECKYI0  3HAYUMOCTH  PE3yJbTAaTOB  ITOUCKA;
oopmIsieT pe3ynbTaThl MOUCKA

OK.03

OmpeNeisieT  aKTyaJIbHOCTb  HOPMAaTUBHO-TIPABOBOM
JOKYMEHTallud B NPOPECCHOHANBHON AESITETbHOCTH;
MPUMEHSET COBPEMEHHYIO HAYyYHYIO MPO(HECCHOHAIBHYIO
TEPMHUHOJIOTHIO; OIpeNesieT U BhICTPAUBAET TPAEKTOPHUHU
po(heCCHOHATILHOTO PA3BUTHS M caMO0Opa30BaHuUs

OK.04

OpPTraHU30BBIBaCT pPa0OTy KOJJIGKTHBA U  KOMAaHJbI;
B3aMMOJCHCTBYET C  KOJUIETAMH,  PYKOBOJCTBOM,
KJIMEHTaMH B X0JI€ MPO(heCCHOHATIbHON AEATEIbHOCTH

OK.05

U3JIaracT CBOM MBICIH U O(GOPMIIATH JOKYMEHTHI I10
npoeCCUOHAIBHON TEMAaTUKE Ha TIOCYJapCTBEHHOM
A3bIKE,  MPOSBIATH  TOJEPAHTHOCTb B pabouem
KOJUIEKTHBE

OK.06

OITMCHIBACT 3HAYMMOCTE CBOCH CIICHIHaJIbHOCTHU

OK.07

co0JTr0/1aeT HOPMBI PKOJIOTHYECKON O€30MaCHOCTH
OTIPE/ICTISATh HAMPABICHHS PECYPCOCOEPEKECHHS B paMKax
po(eCcCHOHATBHOM JISATSIILHOCTH 10 CIICIIMATBLHOCTH

OK.08

4yepeayeT CMEHY [CSTEIbHOCTH; BBINOJHAET KOMIUIEKC
7eyeOHOM THMMHACTHKH C Y4eTOM HpoQecCHOHaTbHON
JEATEILHOCTH

OK.09

MOHUMAET OOUIMA CMBICT YETKO TPOM3HECEHHBIX
BBICKA3bIBAaHUH Ha W3BECTHBIE TeMBI (TPO(dhecCHOHABHEIC
u  OBITOBBIE), TIOHMMAE€T TEKCThl Ha  0a30BbBIC

Kontponbsable  paboTsl,
3a4eThl,
KBaJTU(DUKAIIOHHBIC
UCIIBITaHUS, 3aIuTa
KYPCOBBIX M JHUILIOMHBIX
MIPOEKTOB (pabor),
yueOHas u
MIPOM3BOJICTBEHHAS
MPAKTHKH, 9K3aMECHBI.
Nutepnperanus
pe3yNbTaToOB
BBITIOJTHEHUS
MPAKTUIECKIX u
1a00paTOPHBIX 3aJaHUH,
OIICHKA pelieHus
CUTYallMOHHBIX  3ajad,
OIICHKA TECTOBOTO
KOHTpPOJISl, PE3yJbTaToB
HaOI0IeHU 3a
JEeSITEIIbHOCTHIO
oOyuJarorerocs B
mporecce  y4eOHOW |
MIPOU3BOACTBEHHOMN
MPAKTUKU
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po¢eCCUOHANTBHBIC TEMBI

yY4acTBOBATbL B JAHUAJIOrax Ha 3HAKOMBIC O6H.[I/Ie u
npodeCCHOHATIFHBIE TEMBI; THINET MPOCTHIC CBS3HBIE
COOOIIIEHNs HA 3HAKOMBIC WITH

HWHTEPECYIOIHE TPOPECCHOHATHLHBIE TEMBI

IK 2.1

IPOEKTUPYET MOAYIM HPOrpaMMHOI0 OOecreueHus ¢
Y4€TOM TEXHUYECKOTO 3aJaHus; BU3yaIU3UPYET W
ONHCHIBAET APXUTCKTYpPHBIE PEIICHUS;  ONpPEIENsIeT
uHTepQeiich 1 B3auMOIeHCTBHE MOYJIeH B CICTEME

K 2.2

CO3aeT  MOAYJAM  MPOTPAaMMHOTO  O0OecredeHus;
ONTUMU3UPYET KO U  QITOPUTMBI  MPOTPAMMHBIX
MOAyJEeH I YBEJIMYEHHsS  [POU3BOJUTEIBHOCTH,
MOHUTOPUT W  AHAIU3HUPYET  IPOU3BOIUTEIBHOCTH
IIPUIIOKEHUN

IIK 2.3

MPOBOJUT HMHTETPAIIMIO TMPOTPaMMHBIX MOAYJIEH U
KOMIIOHGHTOB B €IMHOE TMPOTPaMMHOE PEIICHHE;
paboraetr ¢ APl u BeG-cepBrcamMu Il B3aUMOJICHCTBHS
MCXKAY MOAYJIAMU, pa60TaeT C HHTCTpallMOHHBIMU
miathopMaMd M WUHCTPYMEHTaMH;,  OOeCIeunBaeT
COBMECCTUMOCTH U CTaGI/IJ'H:HOCTB CUCTEMBI

I1IK 2.4

MPOBOAMUT OTJIAAKy MPOTPaMMHOrO OOecredeHus Ha

YPOBHE [IPOrPaMMHBIX MOZYJEH; TECTUPYET
nmporpaMMHOe  o0ecriedeHue; (HOopMUPYeT TECTOBBIC
CIICHApHH, T'OTOBHUT TECTOBBIC nnaT(boprI
(ycraHaBimBaeT OTIEPALIMOHHYIO cCUCTEMY,

JIOTIOJTHUTEIHHOE MPOTPaMMHOE O0ECIeYeHHe W JAPYroe
Mo HEoOXOAMMOCTH); TPOBOJUT  OIEHKY 0Obema
TECTUPOBAHUsI MPOTPAMMHOTO OOECHEUEHHUsI C IMENbI0
ONpejiesicHUus  HEOOXOAMMBIX  PECYypcOB  JUISL  €ro
BBIINTOJIHCHU A, HaCTpaI/IBaeT TCCTOBLIC Cpe,Z[BI nu
anmapaTHbIC CPEJICTBA IS BBITIOJHEHUS TECTUPOBAHHUS
HpOFpaMMHOI‘O O6€CH€‘I€HI/IH B COOTBETCTBUU C
3aJlaHMeM Ha TECTUPOBAaHWE B TIpelaeiax CBOCH
KOMIIETEHIINH; (POPMHUPYET U MPEAOCTABISAET OTYETHOCTh
0 TIOJITOTOBKE K BBIIMTOJIHCHUIO 33JIJaHUSI HA TECTHPOBAHHE
HpOFpaMMHOI‘O O6€CH€‘I€HI/IH B COOTBETCTBUU C
YCTaHOBJICHHBIMU PETJIaMCHTAMHM; BBIMOJIHSIECT TECTOBBIC
Hpoue;[ypbl Ha TECCTOBBIX JAaHHBIX

K 2.5

CO3MaCT TCXHUYCCKYHO JOKYMCHTAIWIO JJId MO,Z[yJIGﬁ;
nokymeHtupyer koa, APl u uaTepdeiicoB; paboraer co
CIELUATU3UPOBAHHBIM POTPAMMHBIM 00ECIIEYEHHUEM T10
JOKYMEHTHPOBAHHIO MPOTPAMMHOT0 KOJIa
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