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1. OBIIASA XAPAKTEPUCTHUKA TIACIIOPTA PABOYEM
IHPOI'PAMMDBbI MPOPECCHUOHAJIBHOI'O MOAYJIA IIM.02
PASPABOTKA M WHTEIPAIIUSA MOJYJEH ITPOITPAMMHOIO
OBECIIEYEHUA

1.1. Ob6nacts npuMeHeHus paboyeit mporpaMMbl

Pabouas mporpamma JAHUCHUIUIMHBI SIBISIETCS 4YacTbio 00pa3oBaTeIbHON
nporpammel B cootBeTcTBHM ¢ PI'OC CIIO mno cneumameHoctd 09.02.11
Pa3paboTka u ynpaieHre NpOorpaMMHBIM 00ECTIEUEHUEM.

1.2. Mecro nucuurmmnsl B ctpykrype [ITICC3:
I1. ITpodeccronanbHbIi UK
[IM.02 Pa3paboTka 1 MHTErpalusi MOYyJIeld MPOrpaMMHOTO 00ecIieueHus

1.3. Ilemn wm 3amaunm TPOo(ECCHOHATBLHOTO MOMAYJIS — TpeOOBaHUS K
pe3yJibTaTaM OCBOEHHS MPOPECCHOHATBHOIO MOJTYJIS.

Lens mMomynsa: ocBoeHHe Bua AesrenbHOocTH «Pa3paboTka v MHTErpaunus
MOAyJIel mporpaMMHOTo obecrieueHus». [IpodeccrnonanbHbIl MOAYIb BKIIOUEH B
00s3aTENbHYIO YaCTh 00pa30BaTEIbHON IPOrPAMMBI.

B pesynbrate ocBoeHHsT TPOPECCHOHATBLHOTO MOJYJIS OOyYaroluiics
JIOJKEH BJIAeTh HABBIKAMU:

— mpoektupoBanus moayinei [1O ¢ yuerom TpeOoBaHMIA 3aKa3uMKa;

— CO3/IaHUs APXUTEKTYPHBIX AHArpamMMm U crienupuKanui MOTyIew;
— ompezaeneHuss THTep(HEncoB 1 B3aUMOIEHCTBUS MOTYJIEH B CHCTEME;
—  CO3JaHusi MOJyJiell MPOTrpaMMHOIO OOECHEeUeHUs Ha PA3IUYHBIX S3bIKaX

POrpaMMUPOBAHMUS;
—  OTJIAJIKU U TECTUPOBaHUS pa3pabOTaHHBIX MOAYJIEH;
—  TpUMEHEHUus CTPYKTYPHOTO u 00BEKTHO-OPUEHTUPOBAHHOTO
IPOrpaMMUPOBAHMUS;

—  ONTUMM3AIMU KOJIa U AITOPUTMOB IPOTPAMMHBIX MOAYJIEH JJIsl yBEINYCHUS
IIPOU3BOAUTEIILHOCTH;

—  MOHHUTOPHHIA U aHAJIN3a MTPOU3BOAUTEIIBHOCTU MMPUIIOKECHUH.

— MHTErpallMyd NOpPOTrPpaMMHBIX MOJAYJIEM H KOMIIOHEHTOB B €IUHOE
IPOrPaMMHOE PELICHUE;

— pabotsl ¢ API u BeG-cepBrUCcaMu )11 B3aMMOCHUCTBUSI MEXKITY MOTYJISIMU;

—  paboThl C UHTETPALIMOHHBIMHU TIATPOPMAMU U UHCTPYMEHTAMU;

— o0ecrneueHust COBMECTUMOCTH U CTAOMIBHOCTH CUCTEMBI

—  OTJIAJKH MPOTPAMMHOTO 00€ecIieueHrs Ha yPOBHE MPOTPaMMHBIX MOIYJIEH;
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—  TECTUPOBAHUS IIPOIPAMMHOI0 OOECIIEUEHUS;

—  (QopMHUpOBaHUS TECTOBBIX CIICHAPUEB;

— TOATOTOBKM TECTOBBIX IUIaT(GOpM (YCTAaHOBKA OMNEPALMOHHON CHCTEMBI,
nononautenabHoro [10 u npyroro no HeOOXOAUMOCTH);

— oueHkH obdbema TectupoBaHus [1O ¢ nenpio onpezeneHuss HEOOXOAUMBIX
pPECYpPCOB JUIsl €TO BBINOJIHEHUS;

— HACTpPOMKM TECTOBOM CpeIbl M AalllapaTHBIX CPEICTB JUIsl BBIIIOIHEHUS
tectupoBanus 110 B cOOTBETCTBUN C 3a1aHUEM HA TECTUPOBAHUE B IIPEAECIIAX CBOCH
KOMITETEHLINY;

— (QopmupoBaHuST U TPEACTaBICHHS OTUYETHOCTH O TIOATOTOBKE K
BBIIIOJIHEHHIO 3a7aHusl Ha TectupoBanue [IO B COOTBETCTBHM C yCTaHOBJICHHBIMU
perilaMeHTaMy;

—  BBIINOJIHEHHUS TECTOBBIX ITPOLIEAYP HA TECTOBBIX JaHHBIX

—  CO3JaHMs TEXHUYECKOW JOKYMEHTAIUU JJI1 MOIYJIEH;

—  JOKyMeHTHpoBaHus kona, AP u untepdeiicos;

— pabotel co cneuuanusupoBaHHeiM [IO WO  IOKyMEHTHpPOBaHHIO
IPOrpaMMHOr0 KOJa.

B pesynbrare ocBoeHUs MPOPECCHOHATBHOIO MOAYJIsl 00yUarOIIUICs JOKEH
yMeTh:

— TPOCKTHUPOBATHh MOJYJIH, COOTBETCTBYIOIIHME OM3HEC-3a]auam;\

— CO03/1aBaTh apXUTEKTYPHbIEC JUATPAMMBbI U JTOKYMEHTAIIHIO;

— OMpPEAeNATh CTPYKTYPY U UHTEpPEIChl MOIYJIIEH;

— aHaJau3upoBaTh  TpeOOBaHUS K  MOAYJII0 U ONpeaeisTh  €ro
(GyHKIIMOHATBHOCTD;

— TMPOEKTHPOBATh APXMUTEKTYpY MOJIYJsd, BKJIOYas BBIOOp MOAXOIALINX
NATTEPHOB MPOEKTUPOBAHUS U CTPYKTYPBI JAHHBIX;

— CO03/1aBaTh AUarpaMMbl KJIACCOB, MOCIEI0BATENBHOCTEN U MPOYUX IUArpaMM
JUTSL BU3YAJIU3alUU IPOCKTUPYEMOTO MOIYJIS;

— BBIOMpaTh MOJAXOJSAUIME SI3bIKM NPOrPAMMHPOBAHUS W TEXHOJOTHHU IS
peanu3anuy MOIyJIs;

— TMPOEKTUPOBAThH  HMHTEP(DENCH  MPOTPAMMHOTO  oOecredeHus s
B3aUMOJIEUCTBUS C IPYTUMH MOJYJIIMA U CHCTEMAMHU;

— y4WUTHIBaTh TPeOOBaHUS K MAacCIITaOUPYyEeMOCTH, MPOU3BOJIUTEIBHOCTH U
0e30MacHOCTH MPU NPOESKTUPOBAHUN MOIYJIS;

— MPOBOAWTH AHAIM3 U ONTUMHU3ALMIO MPOEKTHUPYEMOrO MOIYJS IS
MOBBIIIEHUS €r0 3(PPEKTUBHOCTH U Ka4eCTBA

— pa3pabarbiBaTh MOJYJU HPOrPaMMHOT0 OOECHEYEHHs C HCIOJIb30BAHUEM
Pa3IMYHBIX S3BIKOB IPOTPAMMHUPOBAHUS U TEXHOJIOTUI;



— TMPUMEHSTH NATTEPHBI IPOCKTUPOBAHUS U CTPYKTYPhI JAHHBIX ISl CO3AaHUS
3¢ (EKTUBHBIX U MACIITAOUPYEMBIX MOTYJIEH;

— aHaJIM3UpPOBaATh TPEOOBAHMS U OMPENENIATh HYHKIMOHAIBHOCTh MOAYJIS;

— co3aaBaTh HMHTEp(ENCHl Il B3aUMOACWUCTBHUA C JIPYTHMH MOIYJSIMH U
CHUCTEMaMU;

— obecneynBaTh 0€30MACHOCTh, MPOU3BOJUTENIBHOCTh U MACIITAOUPYEMOCTh
IIpU pa3pabOTKe MOTyJICH;

— ONTUMHU3UPOBATH  MPOEKTHUPYEMbIE€  MOJYJM  JJIsi  TOBBIIIEHUS  UX
3¢ (HEKTUBHOCTH U KauecTBa;

— paboTaTh C CUCTEMOW KOHTPOJISI BEPCHUH;

— yJIy4IIaTh IPOU3BOIUTEIILHOCTh MOTYJIEH, BBISBIISIS M yCTpaHss y3KUE MECTa;

— MPOBOAUTH AHAJIU3 U MOHUTOPUHT TPOU3BOJAUTEIILHOCTH MPUIIOKECHHUI;

— TMPUMEHSTh  MHCTPYMEHTBl Uil  pedakTopuHra U  ONTUMHU3ALUU
IPOrPaMMHOTO KOJIa.

— HWHTErpupOBaTh MOJYJIM U KOMIIOHEHTHI, 00eCrieunBasi UX B3aUMOICHCTBHUE;

— pabortath ¢ APl u ycTaHaBIMBaTh COETMHEHHS MEXTy KOMIIOHEHTAMU;

— OTCJCXHBATh U YCTPAHSATh KOH(PJIUKTHI U OMUOKH UHTETPAITUH;

— aHaJM3UpOBaTh U OMNpPENENSATh 3aBUCUMOCTH MEXAY MOIYJIAMU U
KOMIIOHCHTaMU;

— paboTaTh C pasTUYHBIMU (popMaTaMu JAHHBIX M MPOTOKOJAMHU TEpeaadu
JAHHBIX;

— aHaJIM3upoBaTh TPeOOBAaHUS K MPOTPaMMHOMY OOECIIEYCHHIO M COCTaBIISAThH
TJIaHBI TECTUPOBAHUS;

— co3JaBaTh  TECTOBbIE  CLEHApUM M  TECT-KEMChl Ui  IPOBEPKHU
(GYHKIIMOHATBHOCTH U COOTBETCTBHUS TPEOOBAHUSIM;

— BBIINOJHATh TECTUPOBAHUE MPOrPaMMHOr0 OOECleYeHUs] BpPYUHYIO U
aBTOMAaTHU3HPOBATh MPOIIECC TECTUPOBAHUS;

— aHaJM3UpPOBAThH PE3yIbTAThl TECTUPOBAHUS U JOKYMEHTHPOBATH HAWJICHHBIC
OINOKH;

— pa3pabaThiBaTh CTPATETHH OTJIAJIKK U UCTIPABISATH OMIMOKH B MTPOTPAMMHOM
o0ecrecUeHN;

— BBINOJHATH MOJyJIbHbIE TECThl C HUCIHOJb30BAaHUEM HHCTPYMEHTOB
TECTUPOBAHUS, B TOM YHCJIE ABTOMAaTU3UPOBAHHOIO TECTUPOBAHMS;

— HCIIOJIb30BaTh CUCTEMBI KOHTpOIIs nedekToB 110;

— COCTAaBIATH OTYET O BBIMOJIHEHNU TecThupoBanus [10;

— ONHUCHIBATh (PYHKIMOHAILHOCTh MOAYJIEH B TOKYMEHTAIINH;

— CO3/aBaTh AMArpaMMBbI JIJIsl WUTIOCTPALUU PabOThI MOJTYJICH;

— MpOrpaMMHpPOBaTh C HCII0JIb30BaHUEM KOMMEHTapueB LTSI
JIOKyMEHTUPOBAHUS KOJA;



— HCMOJb30BaTh CIEIUATbHbIE METKU/TETH JUIsl OTMETKU Ba)KHBIX YacTell KoJa
B JJOKyMEHTAITUH;

— BECTH >XypHall M3MEHEHWW H (UKCUPOBATh OOHOBIEHUS MPOTPAMMHBIX
MO/JTyJIEH;

— pa3OuBaTh MOIYJM Ha JIOTUYECKHUE OJIOKM M OMUCHIBATH KaXKIbI OJ0K
OTJIENIbHO;

— BKJIIOYATh B JOKYMEHTAIIMIO OCOOCHHOCTU MOJYJIEH, TAKKE KaK OTpaHUYECHHUS,
YS3BUMOCTH WJIM ONTHUMAaJIbHbIE HACTPOUKHU;

— TMPOBOAWTH PETYJIAPHOE OOHOBJICHUE JOKYMEHTAIIMM TPU HW3MEHEHUU
MOayJIel win 100aBJIeHUH HOBOTO (DYHKIIMOHATA.

B pesynbrare ocBoeHus nmpodheCcCHOHAITBHOTO MOTYJIsI 00 yHAFOIIHICS JOJIKEH

3HATh:

— OCHOBHBIE  TPUHUUIBI  NPOEKTUPOBAHUS  MOJAYJEH  MPOrpaMMHOTO
oOecreueHus;

— SI3BIKM MTPOTPaAaMMHUPOBAHUS ¥ TEXHOJIOTHH JIUIS Pean3aliid MOIyJICH;

— TMaTTepHbl TPOCKTHUPOBAHMUSI W CTPYKTYPHl JAaHHBIX JUIS  CO3JaHUS
3¢ (EKTUBHBIX U MACIITAOUPYEMBIX MOTYJICH;

— METOJIbl aHaAJIM3a TPEOOBaHUH U CIIOCOOOB omnpenesieHns (PyHKITMOHATIEHOCTH
MOTYJIS;

— TMPUHIHAIBI CO3MaHUs HWHTEP(HEHUCOB I B3aUMOJCUCTBUS C APYTUMH
MOAYJISIMU U CUCTEMaMU;

— MPUHLOHANBI  oOecriedeHWs  OE30MacCHOCTH,  IMPOU3BOJUTEIBHOCTH U
MacIITabNUPyEeMOCTH MPU MTPOSKTUPOBAHUH MOTYJICH;

— METOJIbI aHAJIN3a U ONTUMHU3AINH TPOCKTUPYEMBIX MOIYJICH JJIs IOBBITIICHUS
ux 3QPEeKTUBHOCTU U KaueCTBa.

— SI3BIK IPOTPAaMMUPOBAHUS, OCHOBHBIE KOHCTPYKIIMH, CHHTAKCHC;

— MaTTEepHBI MPOCKTUPOBAHUS;

— CTPYKTYpHI JaHHBIX;

— TMPUHIWIBI CO3MaHUS HWHTEP(HEHWCOB I B3aMMOJCUCTBUS C APYTUMH
MOJyJIsiMH U cucteMamu, Takux kak REST API, SOAP;

— paboTy ¢ MHCTPYMEHTAJILHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

— METOJIbI ONITUMHU3AIIUH KO/ U aJITOPUTMOB;

— 9(¢eKkTUuBHbIE aAITOPUTMBI U CTPYKTYPBHI JIaHHBIX JJIi TIOBBIIICHUS
MIPOU3BOIUTEIILHOCTH;

— MHOTOMOTOYHOCTh B MMPOTPAMMHBIX MOIYJISX;

— METOJbl ONTHMH3AIIUU CETEBHIX MPOTOKOJIOB ISl YCKOpEHHsS OOMeHa
JTAHHBIMU;

— KDIIMPOBAHUE JAHHBIX;

— yIpaBJeHHUE NaMSThIO;



— TEXHHUKH MOBBIIIEHUS TPOU3BOAUTEIILHOCTH IPOrPAMMHOTO 00eCTIeYeHUS

— o0mue NpUHIUNB (QYHKIMOHUPOBAHUS alIMapaTHbIX, MPOTPAMMHBIX U
IPOrpaMMHO-AMMAaPaTHBIX ~ CPEACTB  aAMHUHHCTPUPYEMOM  HH(POPMAIMOHHO-
KOMMYHUKAIIMIOHHON CUCTEMBI;

— MEXIyHapOJIHbIE CTAHAAPTHI JTIOKAJTBHBIX BHIYMCIUTEIbHBIX CETEH;

— METOJIbl ¥ MOJXO0/Ibl K HHTETPAlliy MOJyJIeH 1 KOMIIOHEHTOB;

— TMPUHLMIBI BEpCUOHUPOBAHUS U YIIPaBICHUS U3MEHEHUSIMU IPU UHTETPaLUH;

— MPUHLMIBI 0€30MaCHOCTH MPU UHTErPAllUd MOAYJIEH U KOMIIOHEHTOB

— MPHUHIUIBI U METOABI TECTUPOBAHUS MPOTPAMMHOI0 00eCIIeUeHHUS,;

— OCHOBBI IPOIrPAMMUPOBAHUS U APXUTEKTYPbI IPOrPAMMHOTO 00ECIICYEHUS;

— OCHOBBI 0a3 naHHbIX U SQL-3amnpocos;

— MHCTPYMEHTHI JIJI1 aBTOMATU3AIMKU TECTUPOBAHUS;

— OCHOBBI pa3pabOTKU W OTIAJKHA MPOTrPaMMHOr0o OOecredeHus: Ha pa3HbIX
A3bIKaX MPOrpaMMHUPOBAHUS;

— TOHATHE JePeKTa MPOrpaMMHOTO 0OECIICUEHNS,

— kpurepuu kayectna [10;

— BUBI U TUTHI TecTupoBanus [10;

— TEXHHUKHU PYYHOTO TECTUPOBAHMS;

— TEXHUKHU aBTOMATU3UPOBAHHOTO TECTUPOBAHMS;

— ku3HeHHBIN UK nedexra [10;

— MPUHLUIBI PaOOTHI B CUCTEME KOHTPOJIS 1€(PEKTOB;

— OCHOBHBIE OHATHS 0 KauecTse [10;

— CTaHJapThl TEXHUYECKOHN TOKyMEHTALIUH;

— MPUHIUIBI JOKYMEHTHPOBAHUS MPOTPAMMHOTO 00€CIIeUeHHUS;

— MHCTPYMEHTBl  JJIs  CO3JaHUsl  TEXHUYECKOM  JOKyMEHTaluu U
KOMMEHTHPOBAHUS KOJIa.

[IK u OK, KoTopble aKTyaau3upyroTcs MpU U3yYeHUH NpodhecCUOHATBLHOTO
MOYJIS:

OK O0I. BeiOupare cmnocoObl pemieHus 3agad  npodecCuOHaIbHOM
JESTEIbHOCTH MPUMEHUTENBHO K Pa3IUYHBIM KOHTEKCTAM.

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEJICTBA IMOMCKA, aHAIW3a U
UHTEpIpeTaluy HHpopMauu, 1 UHPOPMALIMOHHBIE TEXHOJIOTUH ISl BBIITOJIHEHUS
3aJ1a4 Mpo(eCcCUOHANIBHOM 1EATEIbHOCTH.

OK 03. IInmanupoBaTh 1 pean30BbIBaTh COOCTBEHHOE MPOPECCUOHAIBHOE U
JMYHOCTHOE pa3BUTHE, pEeANPUHUMATETBCKYIO JeATETbHOCTh B
npodeccuoHabHOU cdepe, UCIOIb30BaTh 3HAHMS IO MPaBOBOM U (PMHAHCOBOM
IPaMOTHOCTH B Pa3JIMYHbIX )KU3HEHHBIX CUTYaLUsX.

OK 04. D¢ddexkTuBHO B3amMojeHcTBOBaTh M pabOTaTh B KOJJIEKTHBE W
KOMaH/I€.



OK 05. OcCymecTBisTh YCTHYIO M MNHCBMEHHYIO KOMMYHMKAIIMIO Ha
rocyiapcTBeHHOM si3bike Poccuiickoit ®enepanu ¢ y4eTOM OCOOEHHOCTEM
COLIMAJIBHOTO U KYJIBTYPHOI'O KOHTEKCTA.

OK 06. IIposBiATH IPakIAHCKO-TTATPUOTHYECKYIO ITO3UIIUIO,
JEMOHCTPUPOBATH OCO3HAHHOE MOBEJICHNE HAa OCHOBE TPAJAMIIMOHHBIX POCCUUCKUX
JyXOBHO-HPABCTBEHHBIX IIEHHOCTEH, B TOM YHUCJIE C YYE€TOM TapMOHHU3ALMU
MEXHAIIMOHAIBHBIX W MEXKPEIUTHO3HBIX OTHOUIEHUH, MPUMEHSATh CTaHIAPThI
AHTUKOPPYIIMOHHOTO TOBEICHUS.

OK 07. CopnelicTBOBaTh  COXPAaHEHHIO  OKPYXalolled  Cpensbl,
pecypcocOepexeHnto, TPUMEHITh 3HAHUS 00 W3MEHEHUHU KIMMaTa, MPUHLHUIIBI
OEpe)ITMBOTO MPOU3BOACTBA, A(M(PEKTUBHO [EHCTBOBATH B UYPE3BBIYANHBIX
CUTyaIUsX.

OK 08. Ucnons3oBaTh cpeacTBa PU3HMUECKON KYJIbTYpPHI JJIs1 COXpPAHEHUS U
YKpEIUIeHUs] 3J0pOBbs B Mpolecce MNpodhecCHuOHANbHOW JESITENbHOCTH U
nojJiep>kaHusi HEOOXOIMMOT'0 YPOBHS (PU3NYECKON OATOTOBIEHHOCTH.

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

[1K 2.1 IIpoexkTupoBaTh MOAYIN MPOTPAMMHOTO OOECTICUCHHS.

[1K 2.2 Pa3pabaTsiBaTh MOYJIM IPOTPAMMHOT0 00€CTIeUeHNS.

[IK 2.3 BpIITOAHATS UHTETPALMIO MOJYJIEH U KOMIIOHEHTOB MPOrPAMMHOIO
obecreueHus.

[1K 2.4 BeINOAHATH TECTUPOBAHUE U OTIAAKY MPOTPAMMHOI0 00ECTIEUeHHUS.

I[IK 2.5 OcyuecTBiasiTh JTOKYMEHTUPOBAaHHWE MPOTPAMMHBIX MOJYJIEH
IIPOTPAMMHOTO 00€CTICUCHUSI.

1.4. KonudecTBO 4acoB Ha OCBOEHHE NMPOPECCUOHATBHOTO MOTYJIS:

Bcero — 1044 yacos, B TOM 4HCJIE:

— 00s13aTeNbHOM ay TUTOPHOU YUeOHOM HAarpy3Ku 00ydaroierocs (BCero)
— 916 gacos;

MpaKTHYECKHE 3aHITHs 0OydJaromierocs (Bcero) — 314 yacos;

camocTosTeNbHas paboTa obyuaromerocs (Bcero) -82 yaca;

y4eOHOM npakTUKu obyuatromierocs (Bcero) — 144 gacos;

MIPOU3BOJICTBEHHAS MPaKTHKa (10 MPOHII0 CHEIHaIbHOCTH Bcero) — 144
qaca,

MIPOMEKYTOYHASI aTTecTanus ooyJaromerocs (Bcero) — 46 gacos.



2.

CTPYKTYPA U COIAEPKAHUE INPOPECCHUOHAJIBHOI'O MOAYJA IIM.02. PASBPABOTKA H
UHTETPALIUS MOAYJENA MIPOTPAMMHOI'O OBECIIEYEHUS

2.1. Temaruueckuil miaH npopecCUOHATHLHOTO MOIYJIS
O6beM mpodheccCHoHaTFHOTO MOAYJIS, aK. Yac.
= 06 MJIK
s B o YUCHHE T10
Kozt &8 & | Beero B TOM umcIie Hpairiin
npodeccuoHaIbH HaumenoBanus pazaenos Bcero, "2* Eé e - -
o o
BIX U 06I_HI/IXU po(eCCHOHATBEHOT0 MOIYJISI yac. 5 & = JlaGopaTtopn KypcoBhix Camoc SO MpomsBocTae
KOMIICTCHIIUH &= a g BIX. U A6oT TOATEIN 5 % s YyeOnas HHAs
m = HPAaKTHYECKH P bHas > T3
. | (TTpOEKTOR) ) =
X. 3aHITHHA pabora :Q =
1 2 3 4 5 6 7 8 9 10 11
OK 01-OK 09 MJIK.02.01 Pazpabotka
I[IK2.1-TIK2.5 | nporpaMMHBIX MOyJIeH 218 106 218 106 2 4 36
OK 01-OK 09 MJIK.02.02 OcymecTBiieHne
I[IK21-TIK2.5 |wuHTerpauuu mnporpamMmHbix | 156 50 156 50 - 52 4 36 -
MOJYyJIe
OK 01-OK 09 MJIK.02.03 TIlomnepxxka u
[IK2.1-TIK2.5 | TectupoBanue mporpaMMmubix | 160 64 160 64 - 24 8 36 -
MOJYJIEN
OK 01-OK 09 MJIK.02.04 Matemaruyeckoe
[IK2.1-TIK 2.5 MOJICJIUPOBAHUE 68 34 68 34 i i i 36 i
OK 01-OK 09 MJIK.02.05 YucneHHbie
[IK2.1-TIK 2.5 METObI 4 26 4 26 i 4 18 36 i
OK 01-OK 09 MJIK.02.06 beszonacHocTh
[IK2.1-TIK2.5 | nmporpaMMHOro o0ecredyeHus 68 34 68 34 ] ) ) ] ]
VI1.02.01 YueGHas mpakTuka 36
VI1.02.02 Yuebnas mpakTuka 36
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VI1.02.03 YueOHas mpakThka 36

VI1.02.04 Yuebnas mpakTuka 36

VI1.02.05 YueOHas mpakThka 36

VI1.02.06 YuebHas mpakTuka 36

[Tpon3BoICTBEHHAS MPAKTHUKA 144 - - 144
DK3aMeH 10 MOAYJIIO - 12

[IpomexxyTouHas arrecranus, 46

B T.4 9K3aMEH 10 MOJYJIIO

Bcezo: 1044 358 864 450 46 108 144
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2.2. Temaruueckuil miaH u cojiepkaHue NpodheccuoHaILHOTO MOTYJIS

HaumenoBanme pa3jaesioB Conep:xanue y4yeOHOIro MaTepuaJia, JadopaTopHbie padoThl M MPAKTHYECKHE Oo0bem YpoBeHb
U TeM 3aHATHS, BHEAYIUTOPHAsI(CAaMOCTOsITeIbHAA) Y4eOHast padoTa 00y4arommxcs, 4acoB 0CBOEHMSI
npodeccuoHaJILHOr0 KypcoBasi padora (Ipoekr)
moayJs (ITM),
MEKINCHUNIIMHAPHBIX
kypcoB(MK)
1 2 3 4
M/K.02.01 PazpaGoTka nporpaMMHbIX MOaYJIeil
Tema 1.1. Conepxanue 17 1,2
Hcnonb3oBanue MonynbHass apXuTeKTypa IOCTpOeHMs npuiaoxeHud. IIpunummnsl. IIpenmyiectsa.

NPUHIUIIOB 00BEKTHO-
OPHEHTHUPOBAHHOTO
POrpaMMUPOBAHUS TIPU
pa3paboTKe MPOrpaMMHBIX
MOJyJIei

[Ipumepsl npunox)eHUl. ApXUTEKTYpHBIC IA0IOHBI, IPUMEHIEMbIE TIpU pa3paboTke
nporpaMMHbeIx Moxayieir (MVC, MVVM, MVP). HHCTpyMeHTH pa3paboTKu
NPUJIOKEHUH C MOAYJIbHON apxurekTypoidl. Cuctembl KOHTposs Bepcuil. Pabota c
Ooubnmuorekamu (IpUMEHEHHE CTaHJAPTHBIX OWOIMOTEK, co3laHue OuOIMOTEK).
bazoBbie mpuHIMBI pabOTHI C MACCMBaMH, KOJUICKIIUSMH, cTpokamu. PaboTa ¢ maroit u
BpeMeHeM. [laTTepHbl MPOEKTUPOBAHUS: OTHOIICHHS MEXKIY KJacCaMU U OOBEKTaMHU
(HacremoBaHWe, peanu3alus, accoIMalvs, KOMITO3MIIMS, arperamus), WHTEep(EucHl,
aOCTpaKTHBIC KJIACCHI, TTOPOXKIAIOIINE MATTEPHBI, MATTEPHBI MOBEICHUSI, CTPYKTYPHBIC
NaTTepHBI, MOBEJACHYECKUE MATTePHBI, MATTepHBI 00HEeKTOB. CHCTEMa BBOJA-BBIBOJIA,
CpeAcTBa JocTymna K ¢aitaMm u nankam ¢aiyioBoil CUCTEMBI, YTCHHUS/3aMNCH, COKATHS
MOTOKOB W MEXaHW3MOB W30JIMPOBAHHOTO XpaHeHus. Pabora co cTpokamu,
PETYISIPHBIMH  BBIPQXKCHUSIMH, KOJUPOBAaHUE/JICKOIUPOBAHUE TEKCTa. ACHHXPOHHAs
Mozenb mporpammupoBanus. [Iyn morokos. [11a610H acCHHXPOHHOTO BBI30Ba METOJIOB.
CuHxpoHM3alMsl BbI3bIBaIOIIEr0 Motoka. Ilepenada m mpueM cnenualbHBIX JAaHHBIX
cocrosinus. [lapamiensHoe nporpammupoBanue. Co3ganue 3agauu. MeToabl 0KuJaHNs
BBITIOJIHEHHMS 3a7a4uu. JIstMOma-BeipakeHus B KadecTBe 3a1a4n. Co3gaHue mpoaoKeHUs
3ajaun. Bo3Bpar 3nauenuit u3 3agaun. OTMeHa 3agaqm.
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IIpakTuyeckasi pabGora 17 1,2
1. Pa3paboTka mporpaMMHBIX MoAayJel s paboTel ¢ MaccuBamu. PabGota uepes
CUCTEMY KOHTPOJIS BEPCUML.
2. Pa3paboTka mporpaMMHBIX MOAyJeW Uit paboTel ¢ Koyuiekuusmu. PaGora uepes
CUCTEMY KOHTPOJIS BEPCUML.
3. Pa3paboTka mporpaMMHBIX MOJTyJIeH JIJ1s1 paOOTHI ¢ AaToi U BpeMeHeM. Pabora uepes
CHUCTEMY KOHTPOJISI BEPCUU.
4. Pa3paboTka mporpaMMHBIX MOJTYJIEH C UCIIOJIb30BAHUEM MATTEPHOB MPOSKTUPOBAHUSI.
PaGoTa uepes cucteMy KOHTPOJISI BEPCHIA.
5. HaBuranus no ¢aiinoBoii cucreme. UreHue u 3amuch (aiinos. Pabora ¢ moTokamu.
Pabota ¢ n301MpOBAaHHBIM XPAHUIIHIIEM.
6. Pabora ¢ Gompmmu oobemMamu TekcTa. KomumpoBaHue M JEKOAMPOBAHUE CTPOK.
[TocTpoenue peryysipHbIX BeIpaXeHU!. UTeHne 1 3anuch (paiaoB B pa3HbIX KOJAUPOBKAX.
7. Opranu3anusi ACHHXPOHHOTO BbI30Ba METOJIOB
8. Co3gaHue MporpaMMHOIO MOJTYJIsl, KOTOPBIA OYJET BBIMIOJIHATH METO/IbI B paMKax
napasuleJIbHBIX 3a7a4
Tema 1.2. Conepxanue 18 1,2

KitroueBbie anroput™Msl u
CTPYKTYpbI JaHHBIX AJIs
BBITNIOJTHEHUS 3a4a4
IIPOrpaMMHBIX MOZYJIEH

AnropuTMBl U CTPYKTYpbl JaHHBIX. Oll€HKa CIOXKHOCTH airoputmoB. Ilonsatue
aCUMITOTHYECKON OlleHKHU. bonpmue O-HoTauuu. BpeMeHHas ClI0XHOCTh alropuTMa.
[IpocTpaHcTBEHHAs CIOKHOCTh aJrOpuTMa. AHajIU3 XyJIUIEro, JIy4lIEro M CPEeIHETo
CIIy4aeB.

OCHOBHBIE CTPYKTYphl JaHHBIX (MacCHB, CBSI3HBIH CIIMCOK, CTEK, O4Yepelb; ONEepaIiU
BCTAaBKH, ITOMCKA U yJAJICHUS; IPE/ICTABICHUE JAHHBIX B IIAMATH).

ANTOPUTMBI COPTUPOBKM M NOMCKA. OCHOBBI PEKYPCHM: NPUMEPHI, IPEUMYIIECTBA U
HEJ0CTaTKH.

Xem-tabmuua u  xem-QyHkuus. Kommuszum u  paspemieHue Komusuid. MeTomabl
XCLINUPOBAHUA U CXKATHSL JaHHBIX. DPPEKTUBHOCTh U IPUMEHEHUE XEII-CTPYKTYD.
Hepebs u rpadel. [Ipencrasnenue rpados u aepesbeB. Ilouck B riryOuHy ¥ HIMPHHY.
MuHuMyM 3aTpaTHbIN TyTh (anroput™ Jleikerpsr). JlepeBbs moncka u 00xoa.
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Kagnele anropuTMbl M IMHAMUYECKOe mporpammupoBaHue. OCHOBHBIE HIEU
JUHAMHYECKOI0 IPOrpaMMHUPOBAHHS.

Anroputmbl pabOTBl ¢ TEKCTOBBIMU JAaHHBIMU. Ormepauuu Haj crpokamu. [lomck
MOJICTPOKH (HAaUBHBIN aJIrOPUTM NoucKa, anroput™m Knyra-Moppuca-Ilparra, anropurm
Boitepa-Mypa). IlpoGnembr Ha cTpokax (3amaya O pIOK3aKe, pEAAKIMOHHOE
paccTosiHue). AJITOPUTMBI C UCIIOJIb30BaHUEM XEIINPOBAHUS (XeUI-(PyHKIUH 1JIs CTPOK,
anroput™ Pabuna-Kapna). CTpoku 1 CTpyKTypbl JaHHBIX (ONepaluy ¢ AMHAMUYECKUMHU
CTPOKaMM, TPUAJIbHBIE JEPEBbB).

Kyuu u ouepenu. Ouepenu ¢ npuoputeToM U Kyud. Kyda u ee npumMeHeHue.

IIpakTyeckas padora

9. OneHka CI0XKHOCTU AJITOPUTMOB

10. IIpumMeHeHue peKypCUBHBIX aJITOPUTMOB

11. PaGoTa ¢ anropuTMaMu COPTHPOBKH M TIOUCKA

12. Co3manue xeni-tabaull ¥ X UCTIOIB30BaHKE JIJIsl YCKOPEHHS TTOMCKA JaHHBIX

13. Haxoxnmenue kKpaTd4almux myTed B rpadax ¢ HCIOIB30BAHHEM alIrOpUTMa
JenkcTphl

14. Pemenne 3agauM O pIOK3aKE€ C UCIOJIB30BAHUEM METO/Ia JUHAMHYECKOIO
porpaMMHUpOBaHUs

15. Peanu3anust CTpOKOBBIX aITOPUTMOB

16. Peanuzanust npuOPUTETHBIX OUepeaeH sl IIIaHUPOBAHUS 3a]1a4

18

1,2

Tema 1.3.
[IpoexkTupoBanue Moaynen

Conep:xanue

OCHOBHBIC TPHHIHUIBI TPOCKTUPOBAHUS MOJYJICH MPOTPaMMHOTO OOECIeYeHUsI.
Mertonpl aHanm3a TpeOOBaHUHN M CIIOCOOOB ompeeneHusT GyHKIIMOHATBHOCTH MOIYJIS.
Mertonpl aHanM3a W ONTUMH3AIMH TMPOCKTUPYEMBIX MOMAYJCH Ui TOBBIIICHUS WX
3pPEeKTUBHOCTH W KauecTBa. Jlekommosuius 3amaud Ha mnoazagadn. CoszmanHue
cnenupuKaui MOy JIs.

[Mpunuuns! obecrieyeHus 6€30MACHOCTH, MPOU3BOAUTENILHOCTH M MacIITaOUPyEeMOCTH
IPY IPOEKTUPOBAHUHU MOJTYJICH.

18

1,2
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[TpyHIMNBI NPOEKTUPOBaHUSA KiaccoB. lIpoexkTmpoBaHMe KIIACCOB € y4ETOM
UHKancyjsinuu.  Mcnosnb3oBaHME HAcleOBaHUA: CO3JaHUE HEpapXHUi KIIACCOB.
[Momumopdusm: neperpyska METOA0B U UHTEP(DEHCOB.

[IpumeHeHne auarpamMm KJIAacCOB NPH IMPOEKTUPOBAHMM TpeOOBaHUM K BHYTpEHHEH
CTPYKTYp€ IIPOrpaMMHOIO MOMYJIS.

[IpuMmeHeHne guarpaMM KOMIIOHEHTOB JUIsl BU3yalIU3allii OPraHA3ali KOMIIOHEHTOB
IIPOEKTHPYEMOTO MOTYJIS.

IIpakTnyeckas padbora

17. Ananu3 TpeGoBaHUI K MOAYIIIO U OIIpeesieHHE ero PYyHKINOHAIHLHOCTH

18. Coznanue cennuKauy NporpaMMHOTO MOIYJIS

19. IlpoexTupoBanue TpeOOBaHMI K BHYTPEHHEH CTPYKTYype HMPOTPAaMMHOTO MOJYJIs
CpeICTBaMU AMarpaMm kiaccoB. [IpuMeHeHne naTTepHOB MPOEKTUPOBAHMS

20. IIpoekTupoBanue TpeOOBaHUHN K OpPraHU3AIMM KOMIIOHEHTOB MOJYJS CpPEeICTBAMHU
JMarpaMMbl KOMIIOHEHTOB

21. IlpoexktupoBath UHTEPPEHCH TPOrPAMMHOTO OOECTICUSHUS JIJIsT B3aMMOICHCTBHS C
JPYTUMHU MOAYJISIMA U CHCTEMaMHU

22. AHanu3 ¥ ONTUMU3AIUA POESKTUPYEMOTO MOTYJISI 1JIs OBBIIIECHUS €70

7 (HEeKTUBHOCTH M KauecTBa

18

1,2

Tema 1.4.
Coznianue nporpaMMHbIX
MOJYJIEH Jis
B3alUMOJICUCTBUS C
MOJIb30BaTEIEM

Conepxanue

Bunapl monp3oBarensckoro uHTepdeiica (komMmaHaHas CTpoKa, rpaduueckuii, peueBoi).
OcHOBHBIE ATambl W NPUHLHUIBI Pa3pabOTKU TpaHUyuecKoro MOoJIb30BaTEIbCKOTO
uHTepdeiica.

TexHomorun W UWHCTPYMEHTHI pa3pabOTKH TrpadHUuecKoro MoJb30BaTEIbCKOTO
uHTepdeiica.

KomnonenTs! rpagudeckoro mosb30BaTenbCckoro uHTepdeiica. Tumbl 31€MEHTOB
ynpasinenusi. KomnonoBka 3nemMenToB ynpasienus. Coobitus. O6paboTunku COOBITHIA.
Pabora ¢ okHamu. OcHOBHBIE METO/IbI paboTHl ¢ OkHaMu. Co3faHne oKHa: (PYHKIIMH U
kiacchl. OTKpPBITHE U 3aKpBITHE OKOH. B3anmoaelicTBie ¢ OKHaMu (Hampumep, nepeaaya
nanHbixX). [Ipumeps! Banuaanuu (mpoBepka ¢popmara BBoja). Coodmenust 00 ommoOkax

17

1,2
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U yBENOMIJIGHHS TMojb3oBarens. lcmonb3oBaHue peryispHBbIX BBIPAKECHUH IS
BaJIUJIAIUU.

MHOronoTo4HOCTs M aCHHXPOHHasg pabora OKoH. Muoromotoynoctb B GUI-
npUIoKeHUsX. [IpobreMbl CHHXPOHU3AMK MOTOKOB. MCMONb30BaHME aCHHXPOHHBIX
BBI30BOB JIJIs1 I0JITO BBIIIOJIHUMBIX OTIEpaIlUi.

3nauenne ctwinsd B UX/UI mm3aiine. OcHOBBI Teopuu 1BeTa. Pabota ¢ mBeTom u
mpudTamu. CTumuzamms.

Pa6ota ¢ TekcTom, nzobpaxkenusimu. [loctpoenue rpadgukoB u quarpamMm. budnmorexkn
JUTSL TIOCTPOEeHUS rpaguKoB U quarpamm. Paborta ¢ mynsTuMeaua.

IIpakTyeckas padora

23. TlpoekTHpOBaHHE TJABHOI'O OKHA NPUIOKEHUS C HECKOJbKUMHU MaHEIsIMH |
3JIEMEHTAaMH YIPaBJICHHUS.

24. Pa3paboTka MOyJield MHOTOOKOHHOTO TTPHIIOKEHUS

25. Pa3paboTka cTwiaed 1 TPWIOKEHHUS I YJIYYIICHHS B3aUMOJCHCTBUS C
M0JIb30BaTEIeM

26. Pa3paboTka Moysie 1u1st MpeCTaBIeHUs TEKCTOBOM HH(pOpMaIuu

27. Pa3paboTka MoyJieit 11t paboThl C M300paKEHUSIMHU

28. Pa3zpaboTka Momyneil Ui TpeacTaBieHHs WHGPOpMalUu B BHIE TpadUKOB H
TUarpamMmm

29. Pa3paboTka Moayei st paboThl ayAuo U BUICO

30. Peanu3anus 3arpy3ku JaHHBIX U3 UHTEpHETa B (POHOBOM pexkuMe 0e3 OJIOKUPOBKH
OCHOBHOTO MOTOKA MPUJIOKEHUSI.

31. Pa3paboTka hopMBbI pETHCTpallUK C FJIEMEHTAMHU BBOJIa M TIPOBEPKOM
KOPPEKTHOCTH BBE/ICHHBIX JaHHbIX.

17

1,2

Tema 1.5.
Coznanue moaynen as
B3aHMOJIENCTBHUA ¢ 0a3aMu
JAHHBIX

Conepxanue

B3aumoneiicTBue mpunoxeHuss ¢ 0a30i JaHHBIX. TEXHOJIOTUH AOCTYNMa K JaHHBIM.
BezonacHocts npu pabdote ¢ 6azamMu JaHHBIX.

[onsarue n npeumymectsa ORM. Konnenmumei 00beKTHO-PESIIMOHHOTO 0TOOpaskeHUs
u ucnosb3oBanue ORM-6ubmmotek. [Ipumenenne ORM 1t paboThI ¢ 6a3aMu JaHHBIX.

18

1,2

16




Peanuzamnus CRUD-onepanmii B npuiioskeHuu. BrioaHeHUE 3a1IpocoB K 0a3e TaHHBIX.

IIpakTyeckas padora

32. Pa3paboTka nporpaMMHBIX MOy IeH st paboThI ¢ 6a3aMu TaHHBIX
33. Pa3paboTka nporpaMMHBIX MOy e U1t pabOoThI € 3ampocaMu K 6a3e JaHHbBIX

18

1,2

Tema 1.6
[TpuHnnIBl 6€30MaCHOCTH,
IIPOU3BOIUTEIIBHOCTH U
MacimTabupyeMoCTH
IIPOrpaMMHBIX MOZYJIEH

Conep:xanue

OCHOBHBIE TOHATHS: 0€30TTACHOCTB MPOTPAMMHOT0 00eCTIeUeHU S, IPOU3BOTUTEIHLHOCTD
MOyJIeH, MacmTaOMpyeMOCTh apXHUTEKTypbl. MeTonmbl obecrieueHrss Oe30MacHOCTH.
q)aKTOpr, BIIMAOIINEC Ha MPOU3BOAUTCIILHOCTD. Texanku IIOBBIIIICHUA
MPOU3BOAUTEIBHOCTH HpOrpaMMHOI0 obecrieyeHus MacmtabupyemocTb:
TOPU30HTANIbHAS U BEPTUKAIbHAs MacIITa0UPyeMOCTb; MPHUHLUIBI MPOSKTUPOBAHUS
JJISL MaCI_HTaGI/IpyeMOCTI/I; HUCIIOJIB30BAaHUC OGJ’I&‘-IHBIX TEeXHOJIOTUH JJIsA
MacmTabupoBanus. MeTpUKH 0€30MacHOCTH (HampuMep, KOJUYECTBO YSI3BHUMOCTEH).
WHCTpYMEHTBI UIi MOHHTOPWHTA MPOU3BOAMTENBHOCTH. [10IX0ABI K HArpy304HOMY
TECTUPOBAHUIO.

[TonsTHe onTHMU3anuK Koja. OCHOBHBIC TEJTH ONTHMH3AIINH: TIOBBIIIICHHE CKOPOCTH
BBITIOJIHCHHU A, CHUXKCHHUC HOTp€6JIeHI/I$I NaMATH, YIIYUYIICHUC YUTACMOCTH U MMOAACPIKKHU
Ko/1a. MeTo/ibl yimy4IeHus: anroputMoB. [IpodunupoBanue u oTiiaaka
MMPOU3BOAUTCIILHOCTH. CHGI_II/Iq)I/I‘-IHBIe MCTOJbI OTITUMH3AINU IOJId PA3HBIX A3bIKOB
IPOrpaMMUPOBAHHS.

18

1,2

IIpakTnyeckas padbora

34. OnTuMu3arms TPOSKTUPYEMbIX MOIYJIEH IS MOBBIIICHUS X d()PEKTUBHOCTH U
KayecTBa

35. Pemenue 3a1a4 Ha ONTUMU3ALUIO AJITOPUTMOB

36. AHamu3 ¥ MOHMTOPHHI TPOU3BOAMTEIBHOCTH TNpuiIokeHuid. ObecneueHue
IPOU3BOIUTENHFHOCTH M MAaCIITAOMPYEMOCTH MIPH pa3zpaboTKe MOIyJIeH MpOrpaMMHOTO
o0ecrieyeHus

37. VYaydiieHue NOPOU3BOJUTEIIBHOCTH MOMAYJEH IOCPEACTBOM BBISIBICHUS H
YCTpaHEHUS Y3KUX MECT

18

1,2
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38. Obecnieuenne 0€30MaCHOCTH MPHU PazpabOTKe MOTYJIeH MPOTPAMMHOTO
obecrnieueHus

CamocrosiTesibHast padora

HpOMemmimaﬂ aTrecranus

UToro

218

M/K.02.02 OcymecTBjieHHe HHTErpalluu MPOrpaMMHBIX MOAYJIei

Tema 2.1.
OcCHOBBI HHTETpALIUU
IIPOrpaMMHBIX MOZYJIEH

Conepxanue

Pazpabotrka REST API. Knuenrt-cepBeproe B3anmoeiictsie. OCOOEHHOCTH Mepeaadn
unpopmanuu no HTTP npotokony. Ctpykrypa HTTP 3anpoca. HTTP merons: GET,
POST, DELETE, PUT, PATCH. HTTP 3aronosku. Temno 3ampoca.

Mapuipytu3zaius 3anpocoB. ['pynnupoBka MapupyToB. CTaTUYECKHE PECYPCHI.
O6paboTka 3ampocos nosb3oBaTess. Path, Query mapamerpsr. O6paboTka COAEPKUMOTO
body: raw, objects, forms, multipart. Banugarus qanHbIxX.

dopmMupoBaHUE U OTIIPaBKa OTBETOB: object, file. [TapameTpsl 0OTBETOB: cTaTyC KO, THII
COJICPKHMOTO, 3aroJjIOBKH, cookies. [lepenanpasieHus.
Cepuanuzanusi/ecepranu3amnus 00beKTOB.

Coznanue u ynpapieHue (OHOBBIMH 3a/1a9aMH.

Ayrtentudukamms u aBTopmzamma. oAuth, JWT, forms. Ceccun. PoneBoe
pasrpaHuyeHue TOCTyIa K pecypcam.

Pazpaborka WebSocket API. B3zaumopeiictBue kimenta m cepepa mo WebSocket
npoTtokoiy. Hactpoliku coenunenus. OTKpeITHE W 3aKpbiTUe coeauHenus. [lepemada
COOOIIICHUS CEPBEPY.

PazpaboTka MUKpOCEpBHCOB. MUKPOCEPBUCHASI U MOHOJIUTHASI apXUTEKTYPA.
Cunxponnoe (REST, gRPC) u acuaxponHoe (Opokepbl COOOIICHHIT) B3aNMOCHCTBIE
MEXTy MHKPOCEPBHCAMH.

12

1,2

IIpakTyeckas padora

1. Co3gaHue KIMEHTCKOTO MPUIIOKEHUS 7151 PaboThI ¢ myOsmmaHbM AP
2. Cozmanne REST API mnpunoxenuss ¢ peanusainueid: T00aBICHHS, YIaJeHUS,
W3MEHEHUS U CO3JaHusl JaHHBIX (0T 3 - 4 CyIIHOCTEH)

12

1,2
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3. Pacmmpenue dynknuonana REST API mpunoxenus: pabora ¢ ymageHHBIM
HUCTOYHUKOM JIaHHBIX

4. Pacmupenne Qynkmmonana REST API mpunoxkenus: pabora CO CTaTUYECKUMU
n300pakeHHsIMU (pecypcaMn) - 3arpy3ka, nepezaya, yaajieHue.

5. Pacmmpenue ¢ynxmuonana REST API mpunoxenusi: oOpabotka path u query
napaMeTpoB

6. Pacimmpenne ¢pynkuunonana REST API npunoxxenus: 06paboTka ommbok, nepenada
coo01eHni 00 omnOKe MOIb30BATEIIO

7. Pacumpenue ¢ynkmumonasia REST API mpunokenus: Bamumamusi TOJTYYSHHBIX
JTAHHBIX

8. Pactmpenue ¢pynknuonana REST API npunoxxenusi: nob6asnenne GOHOBBIX 3a/1a4
9. Pactiupenue ¢ynkiumonana REST API npunoxenus: no6aBienue ayTeHTU(GUKAUT
U aBTOPU3ALIMH, CO3aHUE POJICBON CHCTEMBI

10. Cozmanue KIMEHTCKOro MPHIIOKEHHs Ui paboThl ¢ myonuunbiM WebSocket.

11. Co3manue cepBepHOTO MPHIIOKEHUS Tl paboThl o websocket mpoTokoay.

12. Co3nanne MUKPOCEPBUCHOTO MPUIIOKEHUS ¢ B3aumozaencTerueM o REST

13. Co3nanne MUKPOCEPBUCHOTO MPUIIOKEHUS ¢ B3aumoaeiicTBrueM mo gRPC

14. Co3manrie MUKPOCEPBHCHOTO TPHUIIOKEHHS C B3aMMOJICHCTBHEM uepe3 Opokepa
npuiIoKeHu# (consumer, producer)

Tema 2.2.
VYnpasnenue u
MOHUTOPHHT
MHTETPUPOBAHHON CUCTEMBI

Conepxanue

Hactpoiika koHGUTypauu u cOOpKHU IPUI0KESHHUS.

JlorupoBanue coObiTuil. KoHburypanus morupoBaHus. YPOBHH JIOTHPOBAHUS.
JlorupoBanue B (aitsibl pa3uaHoro Gopmar.

MOHUTOPUHT TPUIOKEHUS: Harpy3ka, OLIMOKH, cOOp craTUCTHKU. Brenpenue
cOOpIITKA METPHK.

WNHcrpymenTsl  koHTelHepusauuu. KonTtelHepuzanus npuioxeHus. Cpenacrtsa
JIOCTAaBKH U CPEJICTBA PA3BEPTHIBAHUS PELICHUS.

12

1,2

IIpakTyeckas padora

12

1,2
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15. Hactpouts koHbUTypaimuio rest api IpwIoKeHUs (IMOPT, XOCT, JaHHBIE IS
NOJKJIIOUEHUS K UCTOYHHUKY JTAaHHBIX, [IPUBATHBIE KIIIOUN).

16. BHenpuTh TorupoBaHue B rest api MpUIIOKEHHE.

17.YnakoBKka rest api MpUIOKEHHUS B KOHTEHHEP U IOCTAaBKa Ha JPyroe yCTPOUCTBO

Tema 2.3. Conepxanue 13 1,2
be3omacHocTh npu [TpoTokousl ¢ ucmois3oBanueM Ge3omacHoro coeaunenus: HTTPS, WSS (WebSocket
UHTErpaIiu Secure).
[IpenorBpamnienue yrpo3 6e3onacHoctu: SQL muabekumuu, CSRF, XSS. Xemmposanue
CCHCUTHUBHBIX JJAHHBIX, IPUMEHEHHUE aJITOPUTMOB XEIIMPOBAHUS MAPOJICH C CONBIO.
Ananus ys3Bumocteil. Perynsphple aynuTel Oe3omacHocTH. llpuMeHeHue Iydmmx
NPaKTUK 3aLIUThl HH()OPMAIIHH.
IIpakTyeckas padora 13 1,2
18. Jlo6aBnenue SSL cepTudukara B mpuiaoKeHne
19. HacTpoiika koH(purypamuu 6€30macHOCTH MPUIOKEHUS
Tema 2.4. Conepxanue 13 1,2
OnTummszanus u MacmtabupoBaHie MHTETPUPOBAHHBIX pelieHud. ['opu30HTambHOE M BEPTUKAIBHOE
MacCIITabupPyeMOCTh MacITabupoBaHue.
MHTETPUPOBAHHBIX OnTuMu3anuu TPOU3BOIUTENbHOCTH. KdammpoBaHue TaHHBIX. Ontumu3zanus
pereHuit 3arpocoB K 0a3aM JaHHBIX.
[IpodunupoBanue koa. Y MEHbIIEHUE BPEMEHU OTKJIHKA.
IIpakTuyeckasi pabGora 13 1,2
20. Peanu3anus K3MMPOBAaHUS TAHHBIX B rest api MpHIoKeHHe
21. OnTumu3anms mMpou3BOAUTEIHLHOCTH rest api uepe3 mpouIupoBaHue
CamocrosiTesibHast padora 52
IIpoMexxyTouHasi aTTecTANUSA 4 1,2
UToro 156
M/IK.02.03 IToanep:XKKa U TeCTHPOBAHME ITPOrPAMMHBIX MOAYJIei
Tema 3.1. Conepxanue 12 1,2
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KauecTBO nmporpaMmmHoOro

Omnpenenenne KayecTBa MPOTPaMMHOIO MOIyJs. MeTpukH KayecTBa MPOTrPaMMHBIX

obecrieueHus MoayJel (CTaTUYECKUE METPUKHU: KOJMYECTBO CTPOK KOJA, ILHMKIOMaTHYecKas
CJIIOKHOCTh, KO3(PQPHUIMEHT CBA3HOCTH M CIEIUICHHOW: JIWHAMHYECKHE METPUKH:
MOKPBITHE KOJA TECTaMHM, 4YacToTa OTKa3oB, BpeMms oTkiuka). [IpuHnums
MIPOCKTUPOBAHUS KAYE€CTBEHHBIX MOJTYJICH.
CrangapTel U MOJENM KayecTBa MPOrpaMMHBIX Moayjiel. IIpumenenue mopeneit
KadecTBa. MIHCTpyMEHTBI JuIsl OIleHKH KadecTBa. [IpakThueckue acreKThl MOBBIICHUS
KavecTBa.
IIpakTHyeckasi pabGora 12 1,2
l. AHanu3 U OIIEHKa KauyecTBa MPOTrPaMMHOIO MOJAYJS C HCIOJIb30BAHHUEM METPUK
KauecTBa MPOTPAMMHBIX MOJTyJIEH
2. Ucnonb30BaHMe CTATHUECKOTO aHAM3a KOJa JIsl BBISIBIICHUS 1e(DEKTOB
3. Pa3paboTka U mMpUMEHEHHE MPOIIECCOB 0OCCTICYCHHS KaYeCTBA B )KM3HEHHOM ITHKJIE
pa3pabOTKH MPOTPaMMHBIX MOIYJIEH
Tema 3.2. Conepxanue 13 1,2
Otnanka mporpammuoro | I[lonsitue otnaaku. [loHstus omuOku, nedekrta, cO0s, OTKa3a. THIBI OMIUOOK.
MOJYJIA HNuctpymentsl st otnagku.  [lpouecc momaroBoid OTIanku (yCTaHOBKA TOYEK
OCTaHOBa, IIAr 3a IIAaroM BBINOJIHEHUE KOJA, MPOCMOTP COCTOSHUS MEPEMEHHBIX,
BBITIOJTHEHHE OTIEIBHBIX YacTel Koja). Crpareruu TmOHWICKa OMIMOOK (METOJ
MOJIOBUHHOTO JICJICHUSI, METOJI MCKJIIOUEHUS, MPOBEPKA TPAHUYHBIX YCIOBHM, TOHMCK
MaTTEPHOB MOBTOPSIOMIUXCS OMMOO0K). JIOKYyMEHTHpOBaHHE MPOIIEcca OTIAIKH.
IIpakTHyeckasi pabGora 13 1,2
4. Pa3paboTka cTpaTerud OTIAAKA U HUCIpaBIEHHWE OIMHUOOK B MPOTPAMMHOM
obecrieueHUH
5. Kon-peBbio U nmapHoe nporpaMMHpOBaHUE
Tema 3.3. Conepxanue 13 1,2

O6paboTka UCKITIOYCHUHN

[Tonsitne wckmoueHus. Tumbl HCKIOYEHUH. MexaHu3M 0O0pabOTKH HMCKIIOUYEHUH.
Jloruka paboOThl € HCKIIOUEHUSMU. MeETOapl OTJIaJKU KoJa C HCIHOJIb30BaHHUEM
UCKJTIOYEHHUH U JIOTHPOBAHUSI.
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IIpakTuyeckasi pabGora 13 1,2
6. OCHOBHBIE KOHCTPYKIIUH JUIE 00paOOTKH UCKITIOUUTEIbHBIX CUTYAIU
7. IIpakTHYECKOE UCITOIb30BAaHNE UCKIFOUEHUH B PEAJIbHOM 3a7a4e
8. O6paboTka ommbok n uckimouenue B RESTful API
Tema 3.4. Conepxanue 13 1,2
TectupoBanue [TonsiTe mporecca TECTHPOBAHUS TMPOTPAMMHOIO OOECHEYEeHHsS. ITallbl Mpoliecca
IIPOrPaMMHBIX MOAYJIEH | TECTUPOBAHHS TPOTPAMMHOTO OOECHEUCHUS. TEXHHKH PYYHOTO TECTUPOBAHHUS H
ABTOMATHU3UPOBAHHOT'O TECTUPOBAHUS
Mognenb pabotsl ¢ nedexramu. [TpuHIUIBl paboOTH B cUCTEME KOHTPOIS 1e(hEKTOB.
Bunger  TectupoBaHus  ((QYyHKIMOHAJIBHOE  TECTHPOBAaHUE, HE(PYHKIHOHAIHHOE
TECTUPOBAHUE, CTATUYECKOE U AUHAMUUYECKOE TECTUPOBAHNUE).
Tunsl TecTupoBaHus (MOAYJIBHOE TECTUPOBAHME, WHTETPALlMOHHOE TECTUPOBAHUE,
CHUCTEMHOE TECTHUPOBAaHUE, MPUEMOYHOE TECTUPOBAHUE, HATPY30YHOE TECTUPOBAHUE,
CTPECC-TeCTUPOBAHNUE)
TectupoBanue mo 6enomy AmUKy. MeToa MOKPBITUS OnepaTopoB. MeTos MOKPHITHS
YCJIOBUU.
TectupoBanue o 6enomy suKy. MeToa KOMOMHATOPHOTO MOKPBITHSI YCIOBUH.
TecTupoBaHue 110 YEPHOMY SIIUKY. METO/ K1accOB 3KBUBAJIEHTHOCTH.
TecTupoBaHue M0 YEPHOMY SAMIUKY. MEeTOX IpaHUYHBIX 3HAYECHUM.
MonynbHble TecThl. TecTUpOBaHWME HHTErpaluud. MeToIbl UM HHCTPYMEHTBI IS
TECTUPOBAHUS NHTETPUPOBAHHBIX PELHICHUM.
IIpakTHyeckasi pab6ora 13 1,2

9. Anamm3 TpeOOBaHMN K MPOrPAaMMHOMY OOECIEYCHHI0O M COCTaBJICHUE IUIAHOB
TecTUpoBaHus. lcmonp3oBaHue cHCTeM KOHTPOJsl J1e(hEeKTOB  MPOrpaMMHOTO
obecrnieueHus

10. TectupoBanue mMerogamMu OENOTO AIUKAa. MeTos MOKPBITHUS OmepaTopoB. Meton
IIOKPBITHS YCIIOBUM.

11. TectupoBanue Meromamu Oenoro smuka. MeTon KOMOWHATOPHOTO TOKPBITHS
YCJIOBUH.
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12. TectupoBaHue 1O YEPHOMY SIIUKY. METO/1 KIIaCCOB YKBUBAJICHTHOCTH.

13. TectupoBaHue 0 YEPHOMY SLIUKY. MeTO rpaHUYHbBIX 3HAUECHUH.

14. TectupoBaHue 0 YEPHOMY SILIUKY. AHAJIN3 IPUUNHHO-CIIEICTBEHHBIX CBS3EH.

15. Pa3paboTka MOYJIbHBIX TECTOB.

16. Pa3paboTka MOIYIBHBIX TECTOB C MPOBEPKOIl pe3ysIbTaTOB TECTUPOBAHUS C YUETOM
MOTPEIIHOCTH.

17. Pa3paboTka MOAYIBHBIX TECTOB IS OTACIHHO KOMITHIIUPYEMBIX MOIYJICH.

18. Pa3paboTka MOAYIBHBIX TECTOB ISl POBEPKH KOJIJICKITHA.

19. TectupoBanue uHTerpauuu. Hamncanue W BBIITOJHEHHE TECTOB IS MPOBEPKHU
B3aMMOJICHCTBUS MEKIY MOIYJISIMU

20. TectupoBanue RESTful API

21. TectupoBanue NpOU3BOJUTEIBHOCTH

22. Pa3paboTka yepe3 TeCTHPOBAHHE.

Tema 3.5.
[Tonnep>kka mporpaMMHBIX
MOJyJIei

Conep:xanue

PaboTh1, BeIMOMHSAEMBIC TIPH MOACPIKKE MpOrpaMMHOro obecrieuenus. VcnpasineHnue
nedexToB. PeBbroupoBanue koaa. Pedgakropunr koga. OntumMuzarus Koja.

CranmapTsl pa3paboTKy U opopMIICHUS JOKYMEHTAIIMU Ha MPOTpaMMHOE o0ecIieueHue.
[IpuHIMOBl JTOKYMEHTHPOBAHMUS MPOrpaMMHOr0 obecneueHus. VHCTpyMEHTHI s
CO3JaHuA TGXHI/I‘IGCKOI\/'I ,Z[OKYMGHTaI_[I/II/I 148 KOMMGHTHpOBaHI/IH KoJa

BI/I,Z[bI TGCTOBOﬁ I[OKYMGHTaI_[I/II/I. TGCTOBa}I ,Z[OKyMGHTaI_II/I}I IIOATOTOBUTCIIBHOT'O 2Talla.
TectoBasi JOKyMEHTAIMSl HA dTare 3aBepIIeHHs] paboT MO TECTUPOBAHUIO. TeCTOBbIC
ciyyau U crieHapuu. Hamrcanue TecToBbIx ciaydaeB. CTpyKTypa TECTOBOTO CIIEHAPHSI.
Ortuet o nedexrax

13

1,2

IIpakTnyeckas padbora

23. Pa3paboTka MOKyMEHTAIlMM HA MPOTPaAMMHOE OOECTeueHHE B COOTBETCTBHH CO
cTanmapTamu. Benenue xxypHana u3MeHeHU! U (pukcarusi 0OHOBIEHHS MPOTPAMMHBIX
MOJYJIEH.

24. PeBbionpoBaHue, pepakTOPUHT U ONITUMH3AINS KOJA.

25. Pa3pabotka [IporpaMMbl 1 METOTUKU UCTIBITAHHH.

13

1,2
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26. Coznanue crienudukanuii API

CamocrosiTesibHast padora 24
IIpomexyTouHas aTrecTanus 8 1,2
UTOoro 160
M/K.02.04 MartemaTnieckoe MoAeJUPOBaAHHUE
Tema 4.1. Conepxanue 6 1,2
Maremarugeckoe [Monstue monenn. Knaccuduxamus moneneit. [lonstue MatemaTraeckoit Moaenu. TUIbI
MOJIEJIUPOBAHUE KaK MaTeMaThyeckux wMojenen. I[IpuHIUNBI MOCTpOEHUS MaTEeMaTUYECKHX MOJIENeH.
METOJI0JIOTHS PEILIECHUS OcHOBHBIE 3TaIlbl MATEMAaTUYECKOTO MOAEIUPOBAHNS.
NPaKTUYECKUX 3a/1a4 IIpakTnyeckas padora 5 1,2
1. TTocTpoeHnne mpocTeNIMX MaTEMaTHYECKUX MOJIEIIEH
Tema 4.2. Conepxanue 4 1,2
JInnelinoe Kanonnyeckass 3amada JIMHEMHOro mHporpaMMupoBaHHs. (OCHOBHBIE OIPEIEIICHUS.
[IPOrpaMMUPOBAHUE I'paduueckuit MmeToa pemieHus 3a1a4 JMHEHHOTO MporpaMMupoBaHusi. CUMIICKCHBIN
METO/]] PEILICHUs 3a/1a4 JMHEWHOT o MporpaMMupoBanus. TpaHcnopTHas 3afada. 3ajada
0 Ha3zHauyeHusX. LlenouncnenHoe nporpaMMupoOBaHue.
IIpakTuyeckasi pabGora 4 1,2
2. Pemenue 3a1a4 JMHEHHOTO MPOTrPaMMHUPOBAHUS CUMIIIEKCHBIM METOA0M
3. Penienue TpaHCIIOPTHOH 3a7aun
4. Pewienue 3a1auu 0 Ha3HAYEHUIX
5. IlpuMeHeHHEe WHCTPYMEHTAIbHBIX CPEACTB Uil PELICHUs 3aJad JIMHEHHOIO
porpaMMHUpOBaHUs
Tema 4.3. Conepxanue 4 1,2
Henuneitnoe OCHOBHBIE TIOHATHUS W ONPEACIICHUS HEJIUHEHHOTO MNPOrpaMMHUpPOBaHUS. MeTobl
MIpOrpaMMHUpPOBaHUE peuieHus 3a1a4 HeNMMHENHOr0 IPOrpaMMHUPOBAHMSL.
IIpakTnuyeckas padora 4 1,2
6. Penienue 3a1a4 HEMMHEMHOIO TPOrPaMMUPOBAHHUS
Tema 4.4. Conepxanue 4 1,2
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Junamuueckoe OcHOBHbBIE TIOHSATHS W ONPENENICHUS IWHAMUYECKOTO0 IpOrpaMMHUpPOBaHHUA. 3aJayu,
MporpaMMHUpPOBaHUE peliaemMble METOJJaMi TUHAMUYECKOT0 MPOrPaMMHUPOBAHUSL:
IIpakTnueckas padora 1,2
7. Pemienue 3a1a4 ONTUMAIBHOTO PACIpeesIeHUs] pECYPCOB, O 3aMeHE 000PYI0BaHUS
8. Pemienue 3amau onpeeneHys ONTUMAIbHOTO Iy TH, ONTUMAJIBHOTO Pe3epBUPOBAHUS
Tema 4.5. Conepxanue 1,2
CeTeBble METO/IbI OcCHOBHBIE TIOHATHUS U OTpeAesieHus Teopuu rpadoB. Haxoxaenne kparyaniiero myTH.
[IJIAHUPOBAHUS U HepeBo pemenunii. CeteBble rpaduku. PacueT BpeMeHHBIX TapaMeTpOB.
yIpaBJIEHUS IIpakTnueckas padora 1,2
9. Pemienue 3a7a4 Ha MPUMEHEHHUE METOJIOB CETEBOTO TUTAHUPOBAHUS
Tema 4.6. Conepxanue 1,2
CucreMbl MaCCOBOTO MapkoBckuii crmydaifHblid mporiecc. CUCTEMBI MacCOBOTO OOCITY)KHBAHHUS: OCHOBHBIC
o0CITy)KMBaHUS NOHSTHS, Kaccupukanus. Cxema rudenu U pa3sMHOKCHHS
IIpakTnuyeckas padora 1,2
10. PacueT xapakTepHUCTUK MPOCTEUIIINX CUCTEM MacCOBOTO 0OCTY>KUBaHUS
Tema 4.7. Conepxanue 1,2
Teopus urp [Ipenmer u 3agaum Teopur urp. OCHOBHBIEC MOHATUSA TEOPUH UTP. MaTpUUYHBIE UTPHI.
bumarpuunsie urpel. Urpsl B pa3BepHyTO# hopme
IIpakTnueckas padora 1,2
11. Pemenue urpoBbIX 3a/1a4 ¢ HYJIEBOW CyMMOH.
12. Pemenue 3a71a4 B pa3BepHyTOM hopme
Tema 4.8. Conepxanue 1,2
NmuTanmonHoe OcHOBHBIE TOHATHS HMHUTAIMOHHOTO MojenupoBanus. [Ipumepbl MMHUTALMOHHBIX
MOJIETUPOBaHUE Mojeneil. MeToapl MMUTAllMOHHOTO MOJAETUpOBaHusA. MHCTpyMeHTalIbHbIE CpeACcTBa
MMUTALMOHHOTO MOJIEIMPOBAHUS
IIpakTnuyeckas padora 1,2

13. Pa3paboTka nmpocTteiiield IMUTAIIMOHHON MOJIETTH
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14. Pemenue 3agad MaccoBOTO OOCTY)KHMBAHHS METOJAMH HMHUTAIIMOHHOTO

MOJICJIUPOBAHUS
HUTOIro 68
MIK.02.05 YncaeHHbIE METOABI
Tema 5.1. Conepxanue 4 1,2
[Tpubnmxennele uncna 1 | CrocoObl XpaHEHHs YHCE B MAMATH KOMIbIOTEpa. AOCOIIOTHAS MOrPEITHOCTb,
JICMCTBUSI HAJl HUMH OTHOCHUTEJIbHAS TOTPEIIHOCTbD.
Bepnbie, comHUTETBHBIC, 3HAYAIINE TTUQPHIL.
[MorpeuHocTn apupmerndeckux aeiictBuil. OeHKa MorpenrHocTe 3HaueHN GyHKINU
IIpakTyeckas padora 4 1,2
1. BplumcieHne  MOTpemIHOCTEH  NMPUONIDKEHHBIX — 3HAaYeHWW.  Bwrumcnenue
MOTPENTHOCTEH Pe3yabTaTOB apU(PMETHUECKUX ACHCTBUN.
Tema 5.2. Conepxanue 4 1,2
YuciaeHHbIE METOIBI Otnenenne kopHeil. MeToa moJ0BUHHOTO AesieHus. MeTo pocToil UTepalni.
pemieHus anreOpandeckux | Metoasl HploTOHA: METO XOP/I, KacaTebHBIX.
Y TPAHCIEHACHTHBIX Metonsl HproToHa: KOMOWHUPOBAHHBIM METOA XOpJ M KacaTelbHbIX. CpaBHEHUE
ypaBHEHU METO/I0OB BBIYUCIIEHUH IO CKOPOCTH CXOAUMOCTH UTEPALIMOHHOIO MIpoliecca
IIpakTHyeckasi pabGora 4 1,2
2. Pemenue anreOpanvecKkux W TPAHCICHACHTHBIX ypaBHEHUH MPUOIMIKEHHBIMU
METOJIaMH (METO/I TOJIOBUHHOTO JISIICHHSI, METO]T TIPOCTHIX UTEPALIHIA)
3. Pemenne anreOpanyeckuXx W TPAHCLUEHACHTHBIX YpaBHEHHH MNPUOIMKEHHBIMU
MeToamu (MeToabl HeioToHa)
4. MOHUTOPUHT W aHAJU3 MPOU3BOAUTEIHHOCTH Pa3padOTAHHBIX MPHUIOKEHUN s
YUCJIEHHOTO PEIlEHUs YPAaBHEHUH.
Tema 5.3. Conepxanue 3 1,2

YuciaeHHble METOIEI
perieHue CUCTEM

Pemenne cucreM JuHEHHBIX anreOpandyecKMx ypaBHEHHM MeTomoMm [ aycca.
[Ipumenenne wmeroma [aycca misi BBIYMCIEHUS ONPENCIUATENIEH W HAXOXKICHUS
0o0paTHON MaTpUIIBI.
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JUHENHBIX anre0panyecKux
YpaBHEHUU

Meron npoctoil urepauuii. Meron 3eiinens. CpaBHEHHE METOJIOB BBIUHMCICHUN IO
CKOPOCTH CXOJMMOCTH UTEPALMOHHOTO Mpolecca.

IIpakTnueckas padora

5. Pemenue cucreM IUHEHHBIX anreOpanveckux ypaBHeHHH wMetomom [aycca.
Brruucnenue onpenenurens. Haxoxaenne oOpaTHON MaTpHIIBI

6. Pemenue cucreM JNMHEHHBIX alreOpanvecKuX YpaBHEHUH METOJOM IPOCTOMH
UTEpalu, METOA0M 3eiaess

7. MOHUTOPHHT W aHaJu3 MPOU3BOJIUTEIHLHOCTH pPa3pabOTaHHBIX MPUIOKECHUH IS
YUCIIEHHOTO PEIICHUS CUCTEM JIMHEHHBIX allreOpandeckux ypaBHEHUH.

1,2

Tema 5.4.
WNuTepnosuus u
AKCTPANOIAIMS (DYyHKIMN

Conepxanue

ITonsatue HMHTEPIOJIALINY. HHTepnonsauoHHbIi MHOTOWIEH Jlarpanxa.
WNuTtepnonsuuonnsie hopmyiasl HproToHa.

NuTtepnonsus cruiaitHaMu.

DKcTpanosuus QyHKITHH.

1,2

IIpakTnueckas padora

8. CocraBieHrne MHTEPHOSIIUOHHBIX (hopmyn Jlarpamka u Herorona. MHTepnonsms
CIUIaliHaMU.
9. DkcrpanonupoBaHue QyHKIIMNA

1,2

Tema 5.5.
YucneHHoe
WHTETPUPOBAHUE

Conep:xanue

KBagparypusie popmynsr HetoTona-Koreca.
KBagparypnas dopmyna ["aycca. CpaBHEHHE METOIOB YHCICHHOTO HHTETPUPOBAHMS

1,2

IIpakTnuyeckas padora

10. Beruucnenue uaTerpaigos npu nomomu ¢opmyn Hetorona — Koreca
11. Beruucnenue uaTErpasioB mpu nomoutu Gopmyn [aycca.

1,2

Tema 5.6.
YuciaeHHble METOIEI
pernieHus 0OBIKHOBEHHBIX

Conep:xanue

Meron Ditnepa. YTouHeHHas: cxeMa Jujepa.
Meton Pynre — Kyrra. CpaBHEHHE METO0B.

1,2

IIpakTnuyeckas padora

1,2
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mudepeHanTbHBIX 12. HaxoxpaeHue permeHud OOBIKHOBEHHBIX Au(depeHIInaabHbIX ypaBHCHHUH MpH
YpaBHEHUHU oMoty Gopmyn Diisepa.
13. HaxoxxaeHue pemeHnii 0ObIKHOBEHHBIX U (epeHIHabHBIX YPAaBHEHUH METOIOM
Pynre — Kyrra.
Tema 5.7. Conepxanue 3 1,2
Yucnennoe pemenue 3a1a4 | MeToapl MUHUMH3AIMA (YHKIWU OJHOW TEPEMEHHOM: METOJ IMXOTOMHH, METO]T
ONTUMU3ALNH 30JI0TOrO  ceueHus. MeToapl MUHUMM3AlIMM  (QYHKIUM JBYX IE€PEMEHHBIX:
MMOKOOPJAMHATHBIN CITYCK, HAUCKOPEHUIITNI CITyCK
IIpakTnueckas padora 3 1,2
14. HaxoxnaeHue O5KCTpEeMyMOB (YHKUMHA OJHOW TEepeMEHHOW MNpHOIMKECHHBIMU
METOAaMHU
15. Haxoxmenwe -HKCTpeMyMOB (YHKIUHA JBYX TEPEMEHHBIX MPHUOJMKEHHBIMU
METOAAMU
CamocrosiTesibHasi padoTa 4
IIpoMeskyTOUHasi aTTeCTALUS 18
UTOoro 74
M/IK.02.06 Be3onacHOCTH NPOrPaAMMHOI0 00ecre4eHus1
Tema 6.1. Conepxanue 17 1,2
OcHoOBBI 6€3011acCHOCTH Beenenue B kubep6ezonacHocTs U ysa3Bumoctu I10.
IPOrPaMMHOTO Monenu yrpo3 ¥ aHaJIu3 pUCKOB.
o0ecrieyeHus Vs3sumoctu Bed-npusoxenuit: OWASP Top 10.
Bezonachas ayreHTH(UKALNS U aBTOpU3ALHUS.
Kpunrorpadus mis pa3paboTunkoB.
IIpakTHyeckasi pab6ora 17 1,2

1. AHanmu3 Ko/a Ha HaJTu4Ke ya3BUMOCTeH - py4Hoit review 1000 cTpok koaa
2. SQL uHBEKIMH - SKCILTyaTallUs U 3alIUTa YSI3BUMOTO MPUIIOAKEHUS

3. XSS aTaku - co3aHue U NpeIOTBPALLIEHNE MEKCAUTOBOIO CKPUIITHHTA

4. CSRF 3amuTa - peaninzanusi TOkeHOB U nipoBepku Origin/Referer

5. CocraBieHue MOAETH YTPO3 Ui TUIIOBOTO BEO-TIPHIIOKEHHS
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6. Hacrpoiika 6e3onacHoit ayrentudukanmuu ¢ JWT u refresh Tokenamu
7. Peanusanus RBAC cucreMsl ¢ pa3aeneHueM NpuBUIIETHI

8. llIndpoBanue nanubIx ¢ ucnonb3oBanrneM AES nu RSA

9. XsmmpoBanue napoieii ¢ salt u adaptive functions (berypt, Argon2)
10. Ananu3 ceteBoro Tpaduka ¢ nomomsio Wireshark

11. Cxanupoanue ys3sumocteii OWASP ZAP u Burp Suite

12. Hactpotika HTTPS u co3manue caMonoANMMCaHHBIX CEPTUPUKATOB
13. 3amura ot brute-force atak ¢ orpaHUYeHHEM TTOTIBITOK BXOa

14. be3omacHas pabdoTa ¢ ¢aitnamu

15. Peanuzanus 6e30macHON Jeceprain3aluy JaHHBIX

16. AynuT 10roB 0€30MaCHOCTH U BBISABICHHE MOJO3PUTENEHON aKTUBHOCTH
17. Hactpoiika CORS nonuTHk 11t BeO-NpHII0sKeHHH

18. 3amura or DDOS arak ¢ momomnipto rate limiting

19. be3onacHas paboTa ¢ MaMAThIO B MPHIIOKEHHIX

20. Co3ganue 6e3omacHoro API ¢ Banumanne Bcex BXOIHBIX JaHHBIX

Tema 6.2.
Pa3zpaboTka Ge3omacHoro
[1O u npuknanHas
KpHUITOrpadus

Conep:xxanue

[IpuHIMTBL 0€30MaCHOTO MTPOSKTUPOBAHUS APXUTEKTYPHI.
Kpunrorpaduueckue npoToKOIbI U UX peaTH3alys.
Kpunrorpadust B MOOMIBHBIX TPUIOKEHUSX.
Kpunrorpadus B BeO-IpHI0KECHHSX.

Kpunrorpadus B 001auHbIX cpeqax.

17

1,2

IIpakTnyeckas padbora

21. Peanuzanus end-to-end mmdpoBanus nis mecceHnpxepa Ha Signal Protocol
22. Hacrpoiika TLS 1.3 c perfect forward secrecy u coBpemeHHbIME cipher suites
23. Coznanue secure OAuth 2.0 nposaiinepa ¢ PKCE u 3ammroii ot atak

24. Umnnementanus JWE (JSON Web Encryption) uist 3anuiméHHbIX TOKEHOB
25. Pa3paboTtka OezomacHoro voting system ¢ homomorphic encryption

26. Coznanue cryptocurrency wallet c ECDSA wu hierarchical deterministic keys
27. Peanuzanus secure password manager c client-side encryption

17

1,2
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28. Hactpoiika HSM smynsitopa i anmapaTHOM 3alIUThl KITIOYei

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

30. Ummiemenranus zero-knowledge proof mis ayrentudukanum 6e3 napois
31. Coznmanue blockchain smart contract ¢ 3ammroit ot reentrancy attacks

32. Peanu3zanus secure multi-party computation 11t COBMECTHBIX BBIUMCIICHUH
33. Hacrpoiika quantum-resistant cryptography c lattice-based anropurmamu
34. PaspaboTtka secure APl gateway ¢ JWT verification u rate limiting

35. Coznanue hardware-backed key storage st MOOMIIBHOTO MPUITIOKEHUS

36. UmmiemenTanus digital signature system c timestamping

37. Hactpoiika certificate transparency logs s monutopunra SSL ceprudukaro
38. PazpaboTka Secure session management c 3amrutoii ot hijacking

39. Cosznanwue cryptographically secure RNG (random number generator)

UTOro

68

YyeOHasi npakTUKA

Bupr pabort:

1. [IpoekTupoBaHue MOMIyJE€H  MPOrpaMMHOTO  OOECHedYeHUuss C  y4eToM
TEXHUYECKOTO 3a1aHUS

Busyanuzanuu v onvcaHus apXUTEKTYPHBIX PEIICHUN

Omnpenenenne nHTEPPECOB U B3aUMOICHCTBUS MOIYJICH B CUCTEME
Coznmanue MoayJieit mporpaMMHOTO 00eCTICUeHUS

Pabora ¢ API u BeG-cepBrucamu st B3aUMOACHCTBHS MEXKILy MOJYJISIMU
Pabora ¢ uHTerpaniOHHBIMHU TIATGOPMAMH U HHCTPYMEHTAMH

OTtnagka mporpaMMHOTO oOecrieueHusi Ha YPOBHE MTPOrPaMMHBIX MOJTyJIen
TectupoBaHue NporpaMMHOT0 00ecreYeHUs

DopMHpPOBAaHHE TECTOBBIX CLIECHAPUEB

© o N0 WD

10. [ToaroToBka TecTOBBIX TIaTGopM (YCTaHOBKA ONEPAIIMOHHOW CHCTEMBI,
JIOTIOJTHUTEIBLHOTO IPOTPAaMMHOI0 00ECTIEUeHHUS U IPYTOTo 10 HEOOXOIMMOCTH)

11. Onenka o0beMa TECTHPOBAHUS MPOrPAMMHOTO OOECIEYeHHUS C IEJIbI0
oTIpeieNIeHUs] HEOOXOUMBIX PECYpPCOB JUISl €T0 BBHIIIOJIHEHHUS

144

1,2
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12. dopMupoBaHUE U MPEACTABICHUE OTUYETHOCTU O MOATOTOBKE K BBIMOJHEHUIO
3alaHds Ha TECTUPOBAHHWE TMPOTPAMMHOTO OOECIIEUeHUs] B COOTBETCTBUHM C
YCTaHOBJICHHBIMU PETIAMEHTAMHU

13. BrlmonHeHne TECTOBBIX MPOIEAYP HAa TECTOBBIX JaHHBIX
14. Co3anne TeXHUYECKON JOKYMEHTAIUH JJI1 MOy el
15. HoxymentupoBanue koaa, API u uarepdeiicon

Pabora co CHeIHaTU3UPOBAHHBIM MPOrpaMMHBIM obecnieueHreM o
JIOKYMEHTHPOBAHMIO MPOTPAMMHOT0 KOofa

IIpousBoacTBeHHast
NMPaKTHKA

Bupr pabort:

1. [IpoexTupoBanue MojayJell  MPOrpaMMHOTO  OOECIEYEHHS C  y4eTOM
TEXHUYECKOTO 3a/1aHUS

2. Busyanuzanuu u onucaHus apXUTEKTYPHBIX pELICHUN

3. Omnpenenenne nHTEPPECOB U B3aUMOICHCTBUS MOIYJICH B CUCTEME

4, Co3zanue MoJyJIe MpOrpaMMHOTO 00€CTICUCHHS

5. OnTumuszanus Koja M aJroOpUTMOB MPOrPaMMHBIX MOIYJIEH Ui yBEIHMYEHUs
MIPOU3BOIUTEILHOCTH

6. MOHUTOPUHT U aHATU3 TPOU3BOAUTEILHOCTH MPUIIOKEHUI

7. WuTerparust mporpaMMHBIX MOIYyJIeEH U KOMIIOHEHTOB B €IHMHOE MPOrPaMMHOE
perieHue

8. Pa6ora ¢ API u BeG-cepBrucamMu s B3aUMOACHCTBHS MEXKILy MOJYJISIMU

9. Pabora ¢ uHTErpalinoOHHBIMU TIATGOPMAMU U HHCTPYMEHTaAMH

10. ObecrnieueHre COBMECTUMOCTH U CTAOUIIBHOCTU CHCTEMBI

11. OTtnaaka mporpaMMHOTO 00ecrieueHrs Ha YPOBHE MMPOTPAMMHBIX MOJTYJICH

12. TecTupoBaHue MpOrpaMMHOTO OOeCTICYCHUS

13. DopMHUPOBAHNE TECTOBBIX CIICHAPHEB

14. [ToaroToBka TecToBBIX TIaTdopM (YCTaHOBKA OMNEPAIIMOHHOW CHCTEMBI,

JIOTIOJTHUTEIBHOTO IPOTPAMMHOI0 00ECTIEUeHHUS U IPYTOTo 10 HEOOXOIMMOCTH)
15. Onenka o0beMa TECTHPOBAHUS MPOrPAMMHOTO OOECIEYeHHUS C IIEJIbI0
oTIpeieNIeHUs] HEOOXOUMBIX PECYpPCOB JUISl €T0 BBHIIIOJIHEHHUS

144

1,2
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16. Hactpoliku TecToBOM cpenbl M anmapaTHbIX CPEACTB ISl BBINOJHEHUS
TCCTUPOBAHUA NPOrpaMMHOI0 OG@CHG‘-IGHI/IH B COOTBCTCTBHUU C 3aJaHHCM Ha
TCCTUPOBAHUC B MPCALCIIax cBOCH KOMIICTCHIINHU

17. DopMHUpPOBAaHHE U IPEACTABICHUE OTYETHOCTH O IMOATOTOBKE K BBIITOJIHEHUIO
3alaHusd Ha TCCTHUPOBAHUC TIPOrpaMMHOI0 OGGCHG‘-IGHI/I}I B COOTBCTCTBHH C
YCTaHOBJICHHBIMU PETJIAMEHTaMU

18. BeITIosTHEHNE TECTOBBIX MPOIICTYP HA TECTOBBIX JaHHBIX
19. Co3nanne TeXHUYECKON JOKYMEHTAIIUH I MOy e
20. HoxymentupoBanue koaa, API u uarepdeiicon

Pabora co CHeHATU3UPOBAHHBIM MPOrpaMMHBIM obecnieueHreM o
JIOKYMEHTHPOBAHMIO POTPaMMHOI0 Koza

JK3aMeH 110 MOIYJII0

12

BCEI'O

1044
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3. YCJI0BUA PEAJIM3ALINN ITPOI'PAMMUBbI
MNPODPECCUOHAJIBHOI'O MOAYJIA I1IM.02. PA3PABOTKA H
UHTETPAIIUSI MOAYJENA TPOTPAMMHOI'O OBECIIEYEHUSI

3.1.MarepuanbHO-TEXHUUECKOE 00eCTICUCHUE
Peanu3anus npodeccnoHaabHOro MOAYIIS TPEOyeT HATUIHS:
JIaGopartopus «Pa3pab0oTKu 1 MHTETpalliy TPOTPAMMHBIX PEIICHHI.

Texuuueckue cpeacTBa 00yUeHHUS:
3aHATHA TPOBOASTCS B KOMITBIOTEPHOM KJIACCE, OCHAIIEHHBIX HEOOXO0UMBIM
y4eOHBIM, METOJJUYECKUM, HH()OPMALIMOHHBIM, IPOTPAMMHBIM 00€CTICUEHHUEM.

3.2.ndopmarinonHoe odecrieueHue o0ydeHus
IlepeueHp y4eOHBIX HU3IAHUN, MHTEPHET — PECYPCOB, IOMOJHUTEIHHOU
JIUTEPATYPHL.

OcCHOBHbIC HCTOYHUKH:

1. 'mupenko, U. T. Texnonoruss pa3pabOTKM MPOTPAMMHOTO
obecrieueHus : yueOHUK ISl cpeanero npodeccruonansuoro obpazosanus / U. T'.
['auaenko, @. @. I1asnos, /1. FO. degopoB. — 2-¢ uza., nepepad. u gomn. — MockBa
: M3paTensctBO HOpaiit, 2026. — 248 ¢. — (IIpodeccuonanpHoe oOpazoBaHue). —
ISBN 978-5-534-18131-9. — Tekct : oanekTponHbli // (OOpa3zoBarenbHas
wiatdopma FOpaiit [caitr]. — URL.: https://urait.ru/bcode/585518

2. [epb6axk, A. B. Tloanepkka u TeCTUpOBAHUE MMPOTPAMMHBIX MOJTYJICH
: Yyu4eOHUK s cpenHero npodeccuoHaibHoro oopazosanus / A. B. llepbak. —
MockBa : UzmarenbctBo IOpatit, 2026. — 145 c¢. — (IIpodeccuonanpHoe
obpazoBanme). — ISBN 978-5-534-19290-2. — Tekctr : anekTpoHHBIH //
OGpazoBatenbHas matdopma Opaiit [caifT]. — URL:
https://urait.ru/bcode/590253

3. Manukos, P. ®. MaTtemaTnueckoe MOJEIUPOBAHME : YUYEOHHK IS
cpeanero mnpodeccuoHanbHoro ob6pazoBanusi/ P. ®. ManukoB. — 2-¢ u3m. —
MockBa : UznmarenbctBo IOpaiit, 2026. — 399 c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-19868-3. — Tekcr : »dIeKTpOHHBIN //
OO6pazoBatenbHas maTdopma Opaiit [caitT]. —
URL.: https://urait.ru/bcode/590391

4. 3enkoB, A.B. UncneHHble METOABI: YYEOHHK Ui CPETHETO
npodeccruonansHoro 00pazoBanus / A. B. 3eHkoB. — 2-¢ u3m., mepepad. u A0, —
MockBa : WzmarensctBo IOpaiit, 2026. — 136 c.— (IIpodeccuonanpuoe

obpaszoBanme). — ISBN 978-5-534-16731-3. — Tekct : »dNEeKTpOHHBIN //
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OO6pazoBatenbHas matdopma Opaiit [caitT]. —
URL.: https://urait.ru/bcode/585018

5. Kazapun, O.B. OcHoBel  uHpOpPMAIIUOHHOW  0€30MACHOCTH:
HAJIS)KHOCTh ¥ 0€30MTaCHOCTH MPOTPAMMHOT0 00ECIICUEHUS ;| YUCOHUK JIJIsI CPETHETO
npodeccuonansaoro odbpazosanusi/ O. B. Kazapun, W.b. lllyOunckuit. — 2-e
u3n. — Mocksa : U3natensctBo FOpaiit, 2026. — 352 c. — (IIpodeccronanpHoe
obpazoBanue). — ISBN 978-5-534-19384-8. — Tekcr : »dNEKTpOHHBIN //
OO6pazoBatenbHas maTdopma Opaiit [caitT]. —
URL.: https://urait.ru/bcode/587457

JlonoTHMTEe IbHbIE HCTOYHUKH:

1. I'OCT 19.001-77. T'ocynapctBennsiii ctanaapt Corwza CCP. Equnas
cUCTEMa MPOrpaMMHON JOKyMeHTauuu. OO01ue monoxeHus: (BBeAEH B JEHCTBUE
[ToctanoBnennem I'occranmapra CCCP ot 20.05.1977 N 1268). - URL:
https://www.consultant.ru -  Pexxum  nmoctyma:  IlpaBoBoBOil  cepBep
Koncynperanrllntoc. - Tekcr: 351eKTpOHHBIN

2. ['OCT 19.101-77. T'ocynapctBennsiii ctangapt Corwoza CCP. Equnas
CUCTEMA TMPOTPAMMHOM JOKYMEHTAaUWW. Buasl mporpaMMm © NPOTPaMMHBIX
nokyMeHToB (BBeneH I[loctanomnenuem ['occranmapra CCCP ot 20.05.1977 N
1268). - URL.: https://www.consultant.ru - Pexxum noctymna: I[IpaBoBoBoii cepBep
Koncynberanrllntoc. - TekcT: 351eKTpOHHBIN

3. ['OCT 19.102-77. T'ocynapctBennsiii ctangapt Corwoza CCP. Equnas
cucTeMa mporpamMmMHOi gokymeHTaruu. Ctaguu pa3paboTku (BBEICH B JEHCTBUE
[TocranoBnennem I'occranmapra CCCP ot 20.05.1977 N 1268). - URL:
https://www.consultant.ru -  Pexwum  moctyma:  [IpaBoBOBO#  cepsep
Koncynperantlntoc. - TekcT: 351eKTpOHHBIN

4. I'OCT 19.201-78. T'ocynapctBennsiii cranaapT Coroza CCP. Enunas
CHUCTEeMa MPOrPaMMHOMN JOKyMeHTaluu. TexHuueckoe 3anaHue. TpeOoBaHus K
cojepkanuio U opopmiteHuIo (BBeaeH B aerictBue [locranopinennem I'occranmapra
CCCP ot 18.12.1978 N3351). - URL: https://www.consultant.ru - Pexxum mocryma:
IIpaBoBoBoii cepBep KoncynpranTtlliroc. - TE€KCT: 351€KTPOHHBIN

S. I'OCT 19.701-90. Enunas cuctemMa nporpaMMHOW JOKYMEHTALIUH.
CxeMbl alropuTMOB, MpOrpaMM, JaHHBIX U cucTeM. O0O03HAYeHUS YCJIOBHBIE U
npasuia BeinosiHeHus (yTB. [loctanoBinenuem ['occrannapra CCCP ot 26.12.1990
N 3294). - URL.: https://www.consultant.ru - Pexxum noctyna: I1IpaBoBoBoi#t cepBep
Koncynprantllntoc. - TekcT: 31eKTpOHHBIN

6. I'OCT P HMCO/MDBK 25023-2021. HanuoHambHBIH CTaHAAPT
Poccuiickoii @enepanuu. CuctemMHas u porpaMmMHas uHx eHepus. TpeboBaHus U
OIICHKa KadecTBa cucteM H mporpammHoil mpoaykiuu (SQuaRE). M3mepenus
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KayecTBa CHCTEMbl W TMPOTPaMMHON TpoAykKnuu (YyTB. U BBEIEH B JCHCTBHE
ITpukazom  Poccranpapra ot  19.11.2021 N  1524-ct). -  URL:
https://www.consultant.ru -  Pexxum  moctyma:  IlpaBoBoBOW  cepBep
Koncynpranrllntoc. - Tekcr: 351eKTpOHHBIN

1. Peitznun, B. . Marematuueckoe MOJAEIUPOBAHME : YUYEOHUK IS
cpennero npodeccruonansHoro oopazosanus / B. U. Peitznun. — 2-e u3z., mepepad.
u on. — Mocksa : U3narensctBo FOpaiit, 2025. — 126 ¢. — (IIpodeccronanpHoe

obpaszoBanme). — ISBN 978-5-534-15286-9. — Tekct : »dnekTpoHHBINH //
OO6pazoBatenbHas maTdopma Opaiit [caitT]. —
URL.: https://urait.ru/bcode/568277

8. 3anu3nak, B. E. Marematuueckoe MOAeNUMpOBaHUE : YUEOHHK IS
cpeanero npodeccruoHanbHoro odpaszopanus / B. E. 3anuznsk, O. A. 3010TOB. —
Mocksa : MzmatensctBo IOpaiit, 2026. — 125c.— (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-20526-8. — Tekcr : dNEKTpOHHBIN //
OOpazoBaTenpHas maTdopma FOpaiit [caiiT]. —
URL.: https://urait.ru/bcode/587938

9. [Natentok, O.B. UucneHnble METOIbI : YYEOHUK ISl CPEIHETO
poecCUOHATEHOTO oOpazoBanwsi / O. B. I'aremtox, [I. K. Ucmannos,
H. B. ManrokoBa. — MockBa: WznarensctBo [Opaiir, 2026. — 110c. —

(ITpodeccuonansuoe o6pazoBanue). — ISBN 978-5-534-07480-2. — Tekcr
anexkTpoHHbt  //  OOpazoBarenbHas  miardpopma  FOpait  [caiiT]. —
URL.: https://urait.ru/bcode/585190
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4. KOHTPOJIb MU OIEHKA PE3YJBTATOB OCBOEHUA
MNPOPECCUOHAJIBHOI'O MOAYJIA 1IM.02. PA3PABOTKA H
UHTETPAIIUSI MOAYJENA TPOTPAMMHOI'O OBECIIEYEHUSI

KoHTposib 1 o1ieHKa pe3ynbTaToB OCBOCHMS y4eOHOM MpodecCHuOHaIbLHOTO
MOJYJISl OCYILIECTBIISIETCS MPENOAaBaTENEM B MIPOLIECCE MPOBEACHUS MPAKTUYECKUX
a TakXKe BbIIOJHEHHUS

3aHATAA H  J1aOOpaTOpHBIX PaboT,

TECCTUPOBAHUA,

00yJaroIMMUCS UHIUBUAYTBHBIX 3aIaHUH, TPOCKTOB, UCCIICIOBAHMIA.

Kon
1K,
OK

Kpurtepun OLICHKH
(moka3arTejii 0CBOEHHOCTH KOMIIeTeHIHiA)

pe3yJabTarta

@®opMbl  KOHTPOJIA H
MeTO/bI OLlCHKH

OK.01

pacrno3Haer 3a1aqy u/unu npobiaemy B
MpoPECCHOHAIBHOM W/MJIM  COIIMAIBHOM  KOHTEKCTE;
aHAU3UPYET 3a7auy U/WIU MPo0IJIeMy; OIIpEeIIeT ITalbl
pelleHus 3aqaud; BBIABISET U A(PQPEKTUBHO HAXOIUT
nH(pOpMAaIIKI0, HEOOXOAUMYIO JIJIsl pEIICHUS 3a]a4d U/ W
npo0JIeMbl; COCTaBJISIET IUIaH JACUCTBUS;, ONpPEesieT
HEOOXOJUMBIC PECYpPChl; OIICHUBACT pe3yibTaT W
MOCJIC/ICTBHSI CBOMX JACHCTBUN (CaMOCTOSATENILHO WM C
MOMOIIIbIO0 HACTABHUKA)

OK.02

onpez[emleT 3aJa4un JUIA IIOHUCKa I/IH(l)OpMaLII/II/I;
ompenenseT HEOOXOAWMbIE HWCTOYHUKH WHMOpMaIuu;
TUTAHUPYET porecc ITOMCKa; CTPYKTypUpYET
NMoJIydeHHYI0  WH(}OpMaruio,  BbIIEIsSET  Hambolee
3HAYNMOC B nepequ I/IH(l)OpMaLII/II/I; OLCHUBACT
MPAKTUYECKYI0  3HAYUMOCTh  PE3yJbTAaTOB  ITOUCKA;
oopmIIsieT pe3ynbTaThl HOUCKA

OK.03

OnpeAensieT  aKTyalbHOCTh  HOPMAaTHMBHO-IIPaBOBOM
JOKYMEHTalluu B NPOPECCHOHATBHONW JesTeNbHOCTH;
IPUMEHSET COBPEMEHHYIO Hay4YHYIO MPO(eCCHOHAIBHYIO
TEPMHUHOJIOTHIO; OMPEIEIAET U BBICTPAUBAET TPACKTOPUHU
1po¢eCCHOHATBLHOT0 PAa3BUTHUS M caMO00Opa30BaHuUs

OK.04

OpraHM30BBIBaET padOTy KOJJIEKTHBA W  KOMAaHJBI,
B3aMMOJCHCTBYET €  KOJUIETaMH,  PYKOBOJICTBOM,
KJIMEHTaMH B X0Jie MPO(eCCHOHAIbHON AEATEIbHOCTH

OK.05

n3jara€t CBOHM MBICIU U O(bOpMJ'DITB AOKYMCHTEI I10
npoeCCHOHATBPHON TEeMaTUKe Ha TOCYIapCTBEHHOM
A3BIKC, ITPOSBJIATH TOJICPAHTHOCTL B pa60qu KOJIJICKTHUBE

OK.06

OMNMCKHIBACT 3HAUNMOCTh CBOCH CIICMAJIbHOCTHU

OK.07

CO0JII0/TaeT HOPMBI IKOJIOTHUECKOM O€30MacHOCTH
OTIpe/IeNIATh HaMpaBJICHUs pecypcocOepeKeH sl B paMKax
npohecCHOHATLHOM IESATEIILHOCTH 110 CIeIHATLHOCTH

OK.08

qcpeayert CMCHY MACATCIBHOCTH; BBIINOJHACT KOMIIJICKC
7ne4eOHONM THUMHACTUKH C yd4eToM NpodecCHoHaIbHON
ACATCIIBHOCTHU

OK.09

MOHMMAeT OOMUH CMBICT YETKO MPOU3HECEHHBIX
BBICKa3bIBaHUI1 Ha M3BECTHBIC TeMBI (TIPOecCHOHATHLHBIE
U OBITOBBIE), TIOHMMAaeT TEKCThl Ha  0a30BBIC

Konrponbusie  paboTsl,
3a4eTshl,
KBaTU(DUKAITMOHHBIE
UCIIBITaHUS, 3almTa
KYPCOBBIX M JUIUIOMHBIX
MIPOCKTOB (pabor),
yuebHas "
MIPOU3BOJICTBEHHAS
MIPAKTHUKH, HK3aMECHBI.
HNuTepnperanus
pEe3yJIbTaToOB
BBITIOJTHEHU S
MPAKTUIECKHIX u
Ja0OpaTOPHBIX 3aJIaHUM,
OIICHKA penieHus
CUTYallMOHHBIX  3ajad,
OIICHKA TECTOBOTO
KOHTpPOJIS, PE3yJIbTaTOB
HaO0JI0IeHU I 3a
NeSITeNIbHOCTBIO
oOyuJaromerocs B
mporecce y4eOHOW U
MPOU3BOACTBEHHOMN
MPaKTUKU
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po(hecCHOHATLHBIC TEMBI

y4acTBOBAaTh B [HAOrax Ha 3HAKOMbIC OOIIME W
HpO(beCCI/IOHaHBHBIe TCMbI;, IMMUUICT MIPOCTBIC CBA3HBLIC
COOOIIECHHS HA 3HAKOMBIC HITH

UHTEPECYIOIIHE TPOhECCHOHATBHBIC TEMBI

IK
2.1

MPOEKTHPYET MOIYJIHM MPOrPAMMHOTO OOECTeUeHUs: C
Y4eTOM TEXHMYECKOTO 3a/laHus; BU3YyAIH3UPYEeT U
OIIMCBHIBAET APXUTEKTYpPHBIE DPELICHUA;, OIPEHECIIET
nHTEp(ENCh U B3aMMOJICHCTBHE MOJTYJIeH B CUCTEME

I1K
2.2

CO3/Ia€T  MOJYJM  IPOrpaMMHOIO  oOecredeHus;
ONTUMU3UPYET KOJ U aITOPUTMBI IIPOIPAMMHBIX MOJYJIEH
JUI YBEIUYEHHs INPOU3BOAUTEIBHOCTH; MOHUTOPUT H
AHAJIM3UPYET NPOU3BOAUTEIBHOCTD IPHUIIOKCHUM

I1K
2.3

MPOBOJUT HMHTETPAIIMIO TMPOTPAMMHBIX MOAYJIEH U
KOMIIOHGHTOB B €IWHOE TMPOTPaMMHOE PpEIICHHE;
paboraetr ¢ API u BeOG-cepBrcamMu Il B3aMMOJICHCTBHS
MCXKAY MOAYJISIMU, pa60TaeT C HHTCTpallMOHHBIMU
miathopMaMd M WHCTPYMEHTaMH;  0OecreuynBaeT
COBMECCTUMOCTH U CTaGI/IJ'H:HOCTB CUCTEMBI

IIK
2.4

MPOBOAMUT OTIAAKy MPOTPaMMHOrO oOOecredeHus Ha

YPOBHE POrPaMMHBIX MOJYJIEH; TECTUPYET
nmporpaMMHOe  o0ecriedeHue; (HOpMUPYET TECTOBBIC
CIICHApHH, T'OTOBHUT TECTOBBIC H.HaT(bOpMBI
(ycraHaBiHMBaeT OTIEPAIIMOHHYIO CHCTEMY,

JIOTIOJTHUTEIBHOE MPOTPaMMHOE 00ECIeYeHHe W JAPYroe
Mo HEoOXOAMMOCTH); TPOBOJUT OIEHKY 0Obema
TECTUPOBAHUsI MPOTPAMMHOTO OOECHEUEHHUs C IMENbI0
ONpe/eNicHUs  HEOOXOAMMBIX  PECYypCcoB  JUISL  €ro
BBIINIOJIHCHU A, HaCTpaI/IBaeT TCCTOBLIC Cpe,Z[BI nu
amnmapaTHBIC CPEJICTBA IS BBITIOJHEHHUS TECTUPOBAHHUS
HpOFpaMMHOI‘O OGGCHG‘-IGHI/I}I B COOTBETCTBHHU C 3aJaHUEM
Ha TECTUPOBAHWE B TMpejaeiaXx CBOCH KOMIICTCHIIHH,
(dbopMUpYeT 1 IPEIOCTABIISAECT OTYETHOCTH O MOATOTOBKE K
BBITIOJTHEHUIO 3a/IaHUs Ha TECTHPOBAHHME MPOTPAMMHOTO
OGGCHG“IGHHH B COOTBCTCTBUU C yCTaHOBHGHHbIMI/I
perjaMeHTaMH; BBIOJIHSAET TECTOBBIC MPOIEAYPHI Ha
TECTOBBIX JAHHBIX

IK
2.5

CO3/1aeT TEXHUYECKYI0 MTOKYMEHTAIMIO ISl MOMYJIEH;
nokymeHtupyet ko, APl u uaTepdeiicoB; paboraer co
CIICHUAJIM3UPOBAHHBIM IIPOTrPaAMMHBIM OGGCHG‘IGHHGM 1o
JOKYMEHTHPOBAHHIO MPOTPAMMHOT0 KOJa
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