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1. O6mas xapakrepucrnka PABOYEH ITPOI'PAMMBI
HNPO®ECCUOHAJIBHOI'O MOAYJIsA

«IIM.02 Pa3paboTka 1 HHTErpaIisl MOAYJIEH MPOTrPaMMHOT0 0OECTICYSHHU S

1.1. Heab 1 MecTo npodecCHOHAIBHOTO MOIYJISI B CTPYKTYpe 00pa3oBaTebHOi
NpOrpamMmsl

Llenp Momynsi: ocBOeHHME BHUAa HesATeNbHOCTH «Pa3paboTka M HHTErpanusi MojyJeit
MIPOrPaMMHOTO 00ECTIEUEHUS.

[TpodeccuonanpHplii MOIYJTh BKIIOUYEH B 00S3aTEIbHYIO YacTh 00pa3oBaTEIbHOMN
MIPOrPaAMMBI.

1.2. Ilnanupyembie pe3yabTAThl 0CBOCHHS NPO(PECCHOHATIBLHOI0 MOLY IS

Pe3ynbraThl OCBOEGHHUS MPO(PECCHOHATBHOTO MOJYJISE COOTHOCSTCSA C IJIAHUPYEMBIMHU
pe3yabTaTaMHi OCBOEHUS 00pa30BaTEIbHOM IPOrpaMMBl.
B pesynbrare ocBoeHus NpodecCHOHATBHOTO MOTYJIsl 00YYarOIUICS TOJDKEH:

Koo OK, Ymernb 3HaTDH Baagers HaBbIKAMH
IIK
OK.01 Bri6upats criocoOsr aKTyaJIbHBIN -

pelIeHus 3a1aq npohecCuoHaTbHBIN "

npodecCuOHAIbHON COLMAJIbHBIA KOHTEKCT, B

JESITEIIbHOCTH KOTOPOM MIPUXOIUTCS

MPUMEHUTEIBHO K paboraTh U KUTb;,

pa3IMYHBIM KOHTEKCTaM OCHOBHBIE UCTOYHUKHU

uHOpMAIUU U PECYPCHI
JUIST  pelieHus 3amad |
nmpo0iaemM B
npohecCHOHATLHOM W/WIH
COLMAIbHOM KOHTEKCTE;
QJITOPUTMbI BBITIOJTHEHUS
pabot B
npohecCHOHATBLHOM U
CMEXXHBIX 00/1aCTsIX;
METOABI paboTHI B
npodeCCHOHAIBHON 1
CMEXHBIX chepax;
CTPYKTYpY ILIaHA JJIst
pelIeHus 3a/1a4; MOPSII0K
OIIEHKH PEe3yJIbTaTOB
perieHus 3a1a4d

npodeccuoHaTbHON
JIeATETbHOCTH
OK.02 Ucnonb3oBath HOMEHKJIaTypa -
COBPEMEHHBIE CpE/ICTBA WH(POPMAITMOHHBIX
MOKCKa, aHaJIN3a U HUCTOYHUKOB,

HWHTEPIPETALUU IIPUMEHSIEMBIX B




uHpOpMaLUH, U
nH(pOpMaITMOHHBIE
TEXHOJIOTUH TSI
BBITTOJTHEHUS 32144
npohecCHoHANBHOM
JeSITeITbHOCTH

npohecCHoHaTBHOM
NeSITeTbHOCTH; TIPUEMBI
CTPYKTYPHPOBaHUS
uHdopmaruu; hopmar
odopmieHHs pe3yIbTaTOB
nmoucka nHpopmanuu,
COBpPEMEHHBIE CPECTBA U
yCTpOICTBA
UH(pOpPMAaTU3ALUH;
TOPSIIOK WX TIPUMEHEHUS
U TIPOTPaMMHOE
obecrieyeHue B
npohecCHOoHaTBLHOM
NEeSITeTHHOCTH B TOM
YHCIIe ¢ UCTIOJIb30BaHUEM
1IM(DPOBBIX CPEACTB

OK.03 [TnanupoBaTh 1 CoJIep’KaHuE aKTyaJIbHOU
peann30BbIBATH HOPMAaTUBHO-IIPaBOBOM
COOCTBEHHOE JIOKyMEHTAIIH;
npodecCHOHATIBHOE U COBpPEMEHHAas Hay4Has U
JMYHOCTHOE Pa3BUTHE, npodeccuoHaibHas
HpEANPUHUMATEIBCKY IO TEPMUHOJIOTUS;
JIESITEJIBHOCTD B BO3MOXHBIE TPACKTOPUHU
npogeccHOHAIBLHON npo¢eCcCHOHATBLHOIO
cdepe, UCTIOTB30BAThH pa3BUTHS U
3HaHUs 110 IPaBOBOH U camMo00pa30BaHus;
(MHAHCOBOW TPAMOTHOCTH | OCHOBBI
B Pa3JIMYHBIX )KU3HEHHBIX | MPEIIPUHUMATEIbCKON
CUTYyaIHAX JESTENIbHOCTH; OCHOBBI

¢dbuHaHCOBOM
IrPaMOTHOCTH; IIpaBUiIa
pa3paboTKu Ou3Hec-
IUTAHOB; OPSAT0K
BBICTPAaNBaHUs
NPe3eHTAIUN; KPEITUTHbIC
0aHKOBCKHE MPOTYKThI

OK.04 DddexTuBHO TICUXOJIOTUYECKHE OCHOBBI
B3aUMO/IEHICTBOBATh U JeSITeIbHOCTH
paboTaTh B KOJUIEKTUBE U | KOJUICKTHUBA,

KOMaH1e IICUXOJIOTHUECKHUE
OCOOCHHOCTH JINYHOCTH;
OCHOBBI IIPOEKTHO
JIESITEJIbHOCTH

OK.05 Ocy1mecTBIATh YCTHYIO U | OCOOEHHOCTH
MUCHMEHHYIO COLIMAJILHOTO U
KOMMYHHKAIIMIO Ha KYJIETYPHOT'O KOHTEKCTa;
rOCYJJapCTBEHHOM SI3bIKE | MpaBmiIa 0(OPMIICHUS
Poccniickoit denepanyu ¢ | JOKYMEHTOB U
y4eTOM 0COOEHHOCTEH MIOCTPOCHHS YCTHBIX
COLIMAJIBHOTO U cooOLIeHni
KYJIbTYPHOT'O KOHTEKCTa

OK.06 IIposBAATE TpaXKJAHCKO- | CYLIHOCTb I'Pa’KIaHCKO-




MaTPUOTUYIECKYIO
TTO3UITHIO,
JIEMOHCTPHUPOBATH
OCO3HAHHOE TIOBEJICHHE Ha
OCHOBC TpaJUIIUOHHBIX
POCCHUICKHUX AYyXOBHO-
HPAaBCTBCHHBIX
IIEHHOCTEH, B TOM YHCJIIE C
y4eTOM rapMOHHU3ALIUN
MEKHAIIMOHATbHBIX U

aTPUOTHUYECKOU
MO3UILINH,
00111eYeIOBEUECKUX
IIEHHOCTEH; 3HAUMMOCTh
npohecCHOHATBLHOM
eATEIEHOCTH T10
CIICIIUAIbHOCTH;
CTaHJAPTHI
AHTUKOPPYILIMOHHOTO
MOBEJCHUS U MOCJIEACTBUSA

MEXKPEJIIUTUO3HBIX €ro HapyIlIeHUs
OTHOIIEHUH, TPUMEHSThH
CTaHJapThI
aHTUKOPPYMIIMOHHOTO
MOBEJCHUS
OK.07 CopericTBOBaThH MpaBUIa YKOJIOTUYECKOM
COXPaHEHHUIO 0e301acHOCTH MpHU
OKpYXaroIlei cpepl, BEJICHUU
pecypcocOepexeHmIo, npohecCHOHATBLHOM
MIPUMEHATH 3HaHUA 00 NEeSITeIbHOCTH; OCHOBHbIE
M3MEHEHUU KJIMMaTa, pecypcsl,
MIPUHLIUIIBI OEPEKIIMBOTO | 3a€ICTBOBAHHBIC B
IIPOU3BO/ICTBA, npodeccuoHaIbHON
3¢ (heKTUBHO AEUCTBOBATh | IEATEIBHOCTH; IYTH
B UPE3BbIYANHBIX obecrieueHus
CUTYaLUAX pecypcocOepexeHus;
HPUHIHIIBI OEPEKITUBOTO
MIPOU3BOJICTBA; OCHOBHBIE
HaIpaBJICHUS! U3MEHEHUS
KIIUMATHYECKUX YCIOBHMA
peruoHa
OK.08 Hcnonb3oBath cpencrna poJib pu3nyeckoin
(U3UYECKON KYTBTYPBI KYJBTYpPHI B
JUTSL COXpAHEHUS U OOIIEKYIETYPHOM,
YKpEIUJICHUS 3I0POBbS B po(heCCUOHATTEHOM U
nporecce COLIMAJIbHOM Pa3BUTUHU
npodeccuoHaTBHON YeJI0BEKa; OCHOBBI
JESITEIbHOCTH U 3JI0pOBOTO 00pa3a KU3HU;
MO/IIepKAHUS YCIIOBHS
HEOOXO0IUMOTO YPOBHS npodeccuoHanbHOM
buznueckoit JESATeTLHOCTH U 30HBI
MOJITOTOBJIEHHOCTH pucka GU3NIECKOTO
3/10pOBbS IS
CHEIMAbHOCTH; CPE/ICTBA
npOoPUIAKTUKI
NepeHAIPSHKCHUS
OK.09 [Tonb30BaTbes IpaBUJIa IOCTPOEHUS
npodeccuoHanbHOM MIPOCTBIX M CIIOKHBIX

JIOKYMEHTalUe Ha
rocyJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaxX

IIPEIOKEHHU Ha
npoQeCcCUOHATIbHBIC
TEMBI; OCHOBHBIE
001IeynOTpEONTEIbHBIC




riaroisl (ObITOBAS U
npodeccruonanbHas
JIEKCHKA); JIEKCUYECKUU
MUHUMYM, OTHOCSIIIIMCS
K OTIMCAHUIO MPEJIMETOB,
CPEJICTB U MPOLIECCOB
npohecCHOHATBLHOM
NeSITeNIbHOCTH;
0COOEHHOCTH
MIPOU3HOIICHHUS; TpaBUIIa
YTCHHS TEKCTOB
npodeccuoHaTbHON
HANPaBIEHHOCTHU

IIK 2.1

— MPOEKTUPOBATH
MOJTyJIH,
COOTBETCTBYIOIIUE
Ou3Hec-3a1a4uaM;

— co37aBaTh
aApPXUTEKTYPHBIC
JarpaMMbl U
JIOKYMEHTAIIHIO;

— ONpEACIATh CTPYKTYPY
u uHTepdercr MoTyIeH;
— aHaJIU3HUPOBATh
TpeOOBaHUS K MOAYIIO U
OTIPENIENSATh €T0
(YHKIIMOHATIBHOCTH;

— MPOEKTUPOBATH
APXUTEKTYPY MO,
BKJIFOYAsi BEIOOD
MOIXOISANINX TATTEPHOB
MPOCKTHUPOBAHUS U
CTPYKTYPHI IaHHBIX;

— CO03/aBaTh JAUArPaMMBbI
KJIaCCOB,
MOCJIeIOBATEIBHOCTEH U
MPOYMX AUATPAMM JIJIS
BU3YyaITU3aIIH
MPOEKTUPYEMOTO MOTYJIS;
— BBIOMPATh MOIXOISIINC
SI3BIKH
POTPaMMHUPOBAHUS U
TEXHOJIOTHH IS
peanu3aii MOTyJIs;

— TIPOCKTUPOBATH
uHTepherchl
MPOrPaMMHOTO
obecnieueHus iId
B3aUMO/JICHCTBUS C
JIPYTUMHU MOJAYJISIMU U
CUCTEMAaMH;

— YYHTBIBATh TPEOOBAHMSI

— OCHOBHBIE MTPUHIIUIIBI
IIPOEKTUPOBAHUS MOJYJIEHN
MPOrPaMMHOTO
o0ecneyYcHus;

— SI3BIKU
POrPaMMHUPOBAHUS U
TEXHOJIOTHH IS
peau3auuy MOIYJIEH;

— TaTTepHbI
MPOSKTUPOBAHUS U
CTPYKTYPbI JaHHBIX JJIs1
co3nanust 3p(HEeKTUBHBIX U
MacCIITaOupPyEeMBIX
MOJYJIEH;

— METO/Ibl aHAJINU3a
TpeOOBaHUII U CITOCOOOB
orpeeNeHus
(YHKIIMOHATBHOCTH
MOJTYJIS;

— TIPUHIUIIBI CO3aHUS
uHTEephENCoB ISt
B3aWMO/JICUCTBUS C
JIPYTUMU MOJAYJISIMH U
cCHUCTEMaMH;

— TIPUHLUIIBI
oOecrnieueHus
0€e30IaCHOCTH,
POU3BOIUTEIHLHOCTH U
MacIITabupyeMOCTH TpU
MPOEKTUPOBAHUN
MOJTYJIEH;

METO/IbI aHAIN3a U
ONTUMHU3ALNH
IIPOEKTUPYEMBIX MOLYJIEH
JUTSI TIOBBIILICHUS UX

3¢ (HEeKTUBHOCTH H
KayecTBa.

— MPOEKTUPOBAHUS
moxyaei [10 ¢ yuerom
TpeOOoBaHUIl 3aKa3UnKa;
— CO3JaHus
aApPXUTEKTYPHBIX
JMarpaMm u
crienuuKanuii MogyJeu;
OIpeesIeHus
uHTephercoB u
B3aUMOJICUCTBUS MOAYJIEN
B CHUCTEME.




K MacIITabupyemMocTH,
HPOU3BOANUTEILHOCTH
6e30macHOCTH IpU
HNPOEKTUPOBAHUH MOTYJIS;
NPOBOJIUTH aHAIN3 U
OTNITHMU3AIIHIO
POEKTUPYEMOTO MOIYJIsI
JUIS TIOBBIIIEHHS €T0

3¢ (HEKTUBHOCTH H

KayecTBa

[IK 2.2 — pa3pabaTbIBaTh MOJIYJIU | — A3BIK — CO3JaHus MOAyJIen
IPOTrPaMMHOTO IPOrpaMMHUPOBaHMUS, IPOTrPaMMHOTO
obecrieueHus ¢ OCHOBHBIC KOHCTPYKIIMH, | oOecrieuyeHus Ha
UCIIOJIb30BaHUEM CHUHTAKCUC; Pa3INYHbIX A3bIKaX

Pa3IUYHBIX S3bIKOB
MIPOrpaMMHUPOBAHUS U
TEXHOJIOTHi;

— TPUMEHSTH NaTTEPHBI
MPOCKTHUPOBAHUS U
CTPYKTYPbI TaHHBIX JJIs
co3nanust 3 (HEeKTUBHBIX U
MacCIITaOupPyeMBbIX
MOJYJIEH;

— aHaJU3UPOBAThH
TpeOOBaHUS U ONPEACTIAT
(GYHKIIMOHATILHOCTD
MOJTYJISI;

— co3J1aBath UHTEp(DEnCh
JUISL B3AMMOJICHCTBUS C
JIPYTUMH MOAYJISIMH U
CHCTEMaMH;

— o0ecrnieunBaTth
0€30I1aCHOCTb,
MIPOU3BOJUTENHLHOCTD U
MacmTabupyeMocTh MpH
pa3paboTke Moyei;

— ONTHMHU3UPOBAThH
MIPOEKTUPYEMbIE MOYJIU
JUTSL TIOBBIIICHUS UX

s pexTuBHOCTH U
Ka4yecTBa;

— paboTaTh C cUCTEMOi
KOHTPOJIL BEPCHI;

— yJIy4llaTh
MPOU3BOIUTEIHLHOCTD
MOJTyJIeH, BBISIBIISAS U
yCTpaHsist y3KHUe MeCTa;

— MPOBOJUTH aHAIIU3 U
MOHHUTOPHHT
IIPOU3BOIUTENLHOCTH
IIPUIIOKEHUH;

PUMEHSATb HHCTPYMEHTBI

— TaTTEepHBI
POCKTHPOBAHUS;

— CTPYKTYpHI JaHHBIX;

— TPUHIIUIIBI CO3IaHUS
uHTEpdEcoB ast
B3aUMO/JICHCTBHS C
JIPYTHMH MOJIYJISIMH U
CHCTEMaMH, TAaKUX KaK
REST API, SOAP;

— paboty ¢
WHCTPYMEHTAILHBIM
POTPaMMHBIM
00eCIICUCHHEM;

— METOJIbl ONITUMU3AIIH
KOJIa U aJITOPUTMOB;

— addexTuBHBIC
QITOPUTMBI U CTPYKTYPBI
JTAHHBIX JIJIS TIOBBIICHHUS
MPOU3BOIUTEIHLHOCTH;

— MHOTOIOTOYHOCTb B
MPOTPAMMHBIX MOJTYJISAX;
— METOJIbl ONITUMU3AIIH
CETEBBIX MPOTOKOJIOB TSI
YCKOpEHHUsI OOMEeHa
JAaHHBIMU;

— KDIIUPOBAHHE JAHHBIX;
— yIpaBJICHHUE MAMSTHIO;
TEXHUKU TIOBBIIIICHUS
MPOU3BOIUTEILHOCTH
POTPaMMHOTO
oOecrnieueHus

IIPOrPaMMHUPOBAHUS;
— OIAJKH U
TECTUPOBAHUS
pa3paboTaHHBIX MOJYJIEH;
— NPUMEHEHUS
CTPYKTYpPHOTO U
00BEKTHO-
OPUEHTUPOBAHHOTO
IIPOrPaMMHUPOBAHUS;

— ONTUMH3aLUU KOAA U
QJITOPUTMOB
IIPOrPaMMHBIX MOJyJIEN
JUIS YBEIIMYEHUS
IIPOU3BOJUTEIIBHOCTH;
MOHMTOPUHIAa M aHalu3a
IIPOU3BOJUTEIIBHOCTH
IIPUIIOKEHUN.




i pepakTopuHTa U
ONITUMU3AIIH
POTPaMMHOTO KOJIA.

K 2.3 — WHTErPUPOBATH MOAYJHU | — OOIIME MPUHITUIIBI — HHTETpaluu

1 KOMITOHEHTHI, (GYHKIIMOHUPOBAHUS MPOrpaMMHBIX MOJYJIEH U
oOecrieynBasi uX anmnapaTHBIX, KOMIIOHEHTOB B €IMHOE
B3aUMO/ICUCTBHE; MPOTrpaMMHBIX U MIPOTrPaMMHOE PEILICHUE;
— paborath ¢ APl u porpaMMHoO-anmapaTtHeix | — padotel ¢ API u BeO-
YCTaHABIIMBATh Cpe/CTB CcepBUCaAMU TSt
COEJIMHEHUS MEXKTY aJIMUHHUCTPUPYEMOM B3aMMOJICHCTBUS MEKIY
KOMITOHEHTaMU; UH(POPMAITMOHHO- MOYJISIMU;
— OTCJIeKUBATh U KOMMYHHKAIIHOHHOM — paboTsl ¢
YCTPaHATh KOHQIUKTBI U | CUCTEMBI; WHTErPallMOHHBIMU
OIIMOKY UHTETpalluH; — MEXIyHapOJHbIE wiarpopmamu u
— aHaJIU3UPOBATh U CTaHJAPThI JTOKAIbHBIX WHCTPYMEHTAMU;
OTIpEeNATh 3aBUCUMOCTH | BBIYUCIUTEIbHBIX ceTel; | oOecredeHus
MEXy MOJYJIIMH U — METOJbI U MOJXO/bI K COBMECTUMOCTH u
KOMITOHEHTaMU; UHTETpalu MOayJeH u CTaOUIIBHOCTU CUCTEMBI
paboTaTh ¢ pa3IHYHBIMH KOMITOHEHTOB;
dbopMaTamMu 1aHHBIX U — TIPUHLUIIBI
MIPOTOKOJIAMU TIepeiauun BEPCUOHUPOBAHUS U
JAHHBIX yIpaBlIeHUs

W3MEHEHUSIMU TIPU

UHTETpaluy;

IPUHLUIBL  OE€30MaCHOCTH

[IpU MUHTETPaLlUd MOAYJeH

Y KOMIIOHEHTOB

11K 2.4 — aHAJIM3UPOBATH — TPUHIUIIBI 1 METO/IBI — OTJIAIKU

TpeOOBaHUS K TECTUPOBAHUS MIPOTrPaMMHOTO
MIPOrPaMMHOMY MPOrPaMMHOTO obecrieyeHns Ha ypOBHE
00ecrevyeHnIo u oOecrnieueHus; IIPOrPaMMHBIX MOJTyJIEH;
COCTaBIISITh TUTAHBI — OCHOBBI — TECTUPOBAHMUS
TECTUPOBAHUS, MPOrpaMMUPOBAHUS U MIPOTrPaMMHOTO
— CO3/1aBaTh TECTOBHIE APXUTEKTYPHI obecrieyeHus;
CILIEHAPUU U TECT-KEHCHI IPOTrPaMMHOTO — (opmMupoBaHUs
JUTS IPOBEPKH obecrieueHus; TECTOBBIX CLIEHAPHEB;

(GYHKITMOHATBEHOCTH U
COOTBETCTBUS
TpeOOBaHUSM;

— BBINOJIHATD
TECTUPOBaHUE
MIPOrPaMMHOTO
o0ecreueHns BpyUHYI0 U
aBTOMAaTHU3HPOBATh
IIPOLIECC TECTUPOBAHMS;
— aHaJIU3UPOBAThH
pe3yJIbTaThl TECTUPOBAHUS
U TOKYMEHTHPOBATh
HaliJICHHBIC OIINOKH;

— pa3pabatbiBaTh
CTpaTeruu OTJIAIKU U
WCIPABIISATH OLIUOKHU B

— OCHOBBI 0a3 JaHHBIX U
SQL-3anpocos;

— WHCTPYMEHTHI JIJIs
aBTOMAaTHU3AINH
TECTUPOBAHUS;

— OCHOBBI pa3paboTKu U
OTJIAJIKU TIPOTPAMMHOTO
oOecreyeHns Ha pa3HbIX
SI3BIKAX
IPOrpaMMHUPOBAHNUS;

— noHsATHE AedeKTa
IPOrPaMMHOTO
o0ecIreyYeHuS;

— KpHUTEpHUU KadecTBa
110;

— BUJBl U THIIBI

— TIOJTOTOBKH T€CTOBBIX
miaTdopm (yCTaHOBKA
ONEPALlMOHHOW CHCTEMBI,
nononautensHoro [10 u
JPYyTOro To
HEOOXOIUMOCTH);

— OLEHKH 00BbemMa
tectupoBanus 10 c
LEJIBI0 OMPEIeTICHUS
HEOOXOIUMBIX PECypCoB
JUTSL €TO BBITIOJTHEHHUS;

— HACTPOWKHU TECTOBOU
CpeIlbl U anmapaTHbIX
CPEJICTB AJIsl BBITIOJTHEHUS
tectupoBanus [10 B
COOTBETCTBUHU C 33/IaHUEM




POTrpaMMHOM
o0ecreyeHnH;

— BBINOJHATH MOJYJIbHbIE
TECTHI C NCIOJIb30BaHUEM
UHCTPYMEHTOB
TECTUPOBAHUS, B TOM
qucie
aBTOMATH3HMPOBAHHOTO
TECTUPOBAHUS;

— HCIIOJIB30BATh CHCTEMBI
KoHTpoJs nedextos [10;
COCTaBIISITH OTYET O

tectupoBanus 110;

— TEXHHUKH PYYHOTO
TECTUPOBAHUS;

— TEXHHUKH
aBTOMATU3UPOBAHHOTO
TECTUPOBAHUS;

— JKH3HEHHBIN IUKII
nedexra [10;

— TNPUHLHUIIEI PaOOTHI B
cucTeMe KOHTpPOJIs
neEeKTOB;

OCHOBHBIC IIOHATHUA 0

Ha TECTUPOBAHUE B
npeaenax cBoeu
KOMIICTCHIINH,

— (hopMHUpOBaHUS U
MPEACTABIICHUS
OTYETHOCTH O MOJITOTOBKE
K BBIIIOJIHCHUIO 3aJaHU S
Ha tectupoBanue [10 B
COOTBETCTBUHU C

YCTaHOBJICHHBIMU
periaMeHTamu;
BBIIIOJIHEHUSI ~ TECTOBBIX

BBIITOJIHCHUU kauectse [10 IIpoLelyp Ha TECTOBBIX
tectupoBanus [10 JAaHHEIX

K 2.5 — OIIUCHIBATH — CTaHAapThl — CO3JaHUS TEXHUYECKON
(GYHKIIMOHATILHOCTD TEXHUYECKON JIOKYMEHTalWU JJIsl
MOJyJIEN B JOKYMEHTALINH; MOJYJIEH;
JIOKyMEHTALUU; — MPUHLUIIBI — JOKYMEHTHPOBaHHUS
— €O03JaBaTb JUarpaMMbl | JOKYMEHTUPOBAHUSA kona, API u
JUTSL WJUTIOCTPAK paboThl | IPOrPaMMHOTO uHTep(eiicos;
MOAYJIEH; o0ecnieueHus; paboThI co
— IpPOrpamMMHUpPOBATh C WHCTPYMEHTHI JUISL | CIIEUMAJIM3UPOBAHHBIM
HCIIOJIb30BAHUEM co3manua  TexHuueckoi | I10 o
KOMMEHTApUEB IS JIOKyMEHTaluu U | TOKYMEHTHUPOBAHUIO

JIOKyMEHTHUPOBAHUS KOJIa;
— HCIOJIb30BaTh
CIIelaIbHBIC METKU/TETH
JUUISE OTMETKHU BasKHBIX
JacTeu KoJa B
JIOKYMEHTAIUH;

— BECTH XypHaI
W3MCHEHHH U
¢buKcupoBaTh OOHOBICHHS
MIPOrPaMMHBIX MOJTyJICH;
— pa30uBaTh MOJYJIM Ha
JIOTHYECKHE OJIOKH U
OIKMCHIBATH KAXKIBIH OI0K
OT/ENbH;

— BKJIIOYATh B
JIOKYMEHTAITHIO
0COOEHHOCTH MOAYJIEH,
TaKHe KaK OrpaHuYCHHS,
YSI3BUMOCTH WU
ONTHMAJIbHBIC HACTPONKH;
MIPOBOJMTH PETYIIIPHOE
OOHOBJIEHHE
JIOKYMEHTAIUU TIPU
W3MEHEHUHU MOJTyJIeH WIIN
JI00aBIICHHMH HOBOT'O
(dbyHKIIMOHAA.

KOMMCHTHUPOBAaHHUA KOJda

IIPOIPaMMHOT0 KOJ1a




2. CTpyKTypa Hu copepxxkaHue NpodeccuoHATbHOT0 MOIYJIS
2.1. TpynoeMKoCTH 0CBOEHUSI MOTYJIS

HauMeHoBaHuUe COCTABHBIX YacTeil B 1.4. B popme
O0bem B yacax
MOYJIsA NMPAKT. NOJATOTOBKH
YueOHbIC 3aHATHS 470 330
KypcoBas pabota (1IpoekT) 20 0
CamocrosiTenpHas paboTa - -
ITpakTHka, B T.4.: 288 288
yuebHas 144 144
MPOW3BOJICTBEHHAS 144 144
[IpomeKyTOUHAs! aTTeCTALMs X
Bcero 846 618
2.2. CTpykTypa npogeccuoHAIbHOT0 MOAYJIs
Kox OK, IIK = <
o °g ~ &
3 2 el g =
O = O Lg = ¥
2 m | alg| 2] &
g s < E|E| S| E|E
HanmenoBanus pasaenoB | Bceer g = g 5 s | 8| 8 3
pas =S = 5 | 5| E| & =
po(ecCHOHATBEHOTO o, 2 § o > 1€ 5 = §
MOy IS Jac. &3 o & - % £ | 5
S5 E | 2| 8|5l 2|8
= o 5 ol 8| = =
= Z, g, = » | g
: | & S| |2
m =
1 2 3 4 5 6 7 | 8 9 10
OK.01 — Paznen 1. PazpaboTtka 146 98 138 138 - 8
OK.09,IIK | nporpaMMHBIX MOZYJEH
2.1, 11K 2.2,
IIK 2.5
OK.01 — Paznmen 2. 148 80 132 112 | 20 | 16
OK.09,IIK | OcyuiecTBienue
2.1, 11K 2.3, | u"Terpamuu
K 2.5 IIPOrPaMMHBIX MOAYJIEH
OK.01 — Paznen 3. Ilonnepxka u 72 48 72 72 - X
OK.09,IIK | rectupoBanue
2.4,1IK 2.5 | nporpaMMHBIX MOJYJIEH
OK.01 — Paznen 4. 64 30 64 64 - | x
OK.09, IIK MaremMaTuueckoe
2.2, 11K 2.3, | MogenupoBaHue
[IK 2.4, T[IK
2.5
OK.01 - Paznen 5. Uucnenneie 64 30 64 64 - | x
OK.09, IIK | MeTonmI
2.2,1IK 2.3,
IIK 2.4, TIK
2.5
OK.01 — Pa3nen 6. besonacHocTh 88 68 20 20 - X




OK.09, IIK | mporpaMmmHOro
2.2, 11K 2.3, | obecrieueHus
[IK 2.4, TIK
2.5
OK.01 — VYueOHast MpaKkTHUKa 144 144 144
OK.09,
K 2.1 -
K 2.5
OK.01 — [IpousBoacTBEHHAS 144 144 144
OK.09, MpaKTHUKA
MK 2.1 -
MK 2.5
IIpomexxyTouHas X
aTTecTanus
Bcezo: 900 | 618 | 470 | 450 | 20 | X | 144 | 144

2.3. [IpumepHoe conep:kaHue NPoPecCHOHATIBLHOT0 MOYJIs

HaumenoBanue
pa3aesioB U TeM

IIpumepHoe copep:kaHue Y4eOHOT0 MATEPHAJIA, MPAKTHYECKHX H
JIa00paTOPHBIX 3aHATHI, KYpCcosoll npoekm (paboma)

Pa3nea 1. Pazpa6orka nporpamMmmubix moay.Jiei (138 yacos)

MJIK.02.01 PazpaboTka nporpaMMHBIX MOAYJ1ei

Tema 1.1.
Hcnoab3oBanue
MPUHITATIOB
00bEeKTHO-
OPUEHTHPOBAHHOTO
NpOrpaMMHPOBAHUS
npu pa3padorke
MPOrPaMMHBIX
MoayJieit

Conep:xanue

MopaynbHass apXuUTEKTypa IIOCTPOCHUSA MNPUIOKEHUW. [IpuHLMIIBI.
IIpeumymecrsa. [Ipumeps! npuoxeHuit

ApXUTEKTypHble  IIA0JIOHBI, OpUMEHsSeMble  TNpU  pa3paboTke

nporpaMMHbIX Moayseid (MVC, MVVM, MVP)

HNHcTpyMeHTBI pa3paOOTKH MPUIIOKEHHH C MOMYJIBHOW apXUTEKTYpPOH.
CurcreMbl KOHTPOJISI BEpCUH.

PabGora ¢ Oubnanorexkamu (IpUMEHEHHE CTAHJAPTHBIX OUOJIHOTEK,
co3nanue Oubnmotek). ba3zoBele mnpuHIUNBI pabOTHl C MaccUBamH,
KOJJIEKIIMSIMU, cTpokaMu. PaboTa ¢ 1aToil 1 BpeMeHeM.

[TaTTepHbI MPOEKTUPOBAHUS: OTHOIICHUS MEXIY KjaccaMd M O0OBbeKTaMH
(HacnenoBaHWe, peajdu3allus, accolMalus, KOMIIO3UIMUS, arperamus),
uHTepdeichl, abCTpakTHbIE KJIACCHI, HOPOXKIAIOLINE MAaTTEPHBI, MATTEPHbBI
MOBE/ICHUS, CTPYKTypHbIE€ TMaTTEPHbI, TOBEJEHYECKHE IaTTEPHBI,
aTTepPHbI OOBEKTOB.

Cuctema BBOJA-BBIBOJIA, CpEACTBAa JocTyna K ¢aigamM © Mankam
GaitoBoil CHUCTEMBI, YTEHUS/3aMMHMCH, CKATUS TIOTOKOB M MEXaHHU3MOB
M30JIUPOBAHHOTO XPaHEHHUSI.

Pabora co CTpOKaMH,
KOJIMPOBaHHUE/ ICKOJUPOBAHHUE TEKCTA.

perysipHbiMu BBIPpAKCHUSAMU,

AcuHXpoHHass Mojenb mnporpamMmmupoBanus. Ilynm mnorokos. IllabGion
ACUHXPOHHOTO BBI30Ba METOA0B. CHHXPOHM3ALMSI BBI3bIBAIOLIETO MOTOKA.
Ilepenada u mpueM crenuaibHbIX JAHHBIX COCTOSHUSL.

[TapannensHoe mporpammupoBanue. Co3manue 3amadd.  MeTomabl
OKUJaHUS BBITIOJIHEHUS 3aaa4uu. JIsMOma-BeIpaKeHNsI B KaUeCTBE 3a/1a4H.
Co3ganue npoJiobkeHus 3a1aud. Bo3BpaT 3HaueHuid u3 3anadyn. OTMeHa
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3aJa4du.

B ToM umciie npakTHYeCcKUX U J1a00PaTOPHBIX 3aHATHI

1. Pa3paboTka mporpaMMHBIX MOJyJel Juist paboTsl ¢ MaccuBaMu. PaboTa
4yepe3 CUCTEMY KOHTPOJISL BEPCUM.

2. Pa3paboTka nporpaMMHBIX MOIyJeH ais paboTbl € KOJUIEKLHSMHU.
PaboTa yepes cucteMy KOHTPOJISI BEPCHIA.

3. Pa3paboTka nmporpaMMHBIX MOJyJieil st paboThI C AaTOM M BpeMEHEM.
PaboTa yepes cucTeMy KOHTPOJISI BEPCHIA.

4. Pa3paboTka MPOrpaMMHBIX MOJIYJEH C HCHOJIB30BAaHHUEM IMATTEPHOB
poeKTUpOoBaHus. PaboTa yepe3 cucteMy KOHTPOJISI BEPCH.

5. HaBuramus no ¢aitoBoit cucreme. Urenue u 3anuch (aiinos. Pabota ¢
noTokamu. PaboTa ¢ H30J1MpOBaHHBIM XPAHHIIHIIEM.

6. PabGora c¢ Oonpmumm oObemamMu Tekcra. KoampoBanue u
JICKOTUPOBaHUE CTPOK. [locTpoeHHe perysipHbIX BbIpakeHUi. UTeHue u
3anuch (hailIoB B Pa3HbIX KOAMPOBKAX.

7. OpFaHI/ISaI_[I/IH ACHUHXPOHHOI'O BBI3OBA METOA0B

8. Co3gaHue mporpaMMHOTO MOMIYJISI, KOTOPBIA OyAET BBITOIHATH METOIbI
B paMKax NapajuieJbHbIX 3a/1a4

B ToM umciie camocTosiTeIbHASA PadoTa 00y4arOIUXCH
Heobxooumocmv u memamuxa onpedensitomcs 06paz08amenvHoU opeanu3ayuent

Tema 1.2.
KaroueBbie
AJITOPUTMBbI U
CTPYKTYPbI JaHHBIX
JUISl BLITIOJTHEHU ST
3a/1a4 NPOrpaMMHBIX
MoxyJiei

Conep:xanue

AJNTOpUTMBI M CTPYKTYphl JaHHBbIX. OILIEHKa CJIOKHOCTH aJTrOPUTMOB.
[Tonsitue acumnroruueckoi oneHku. bonpmme O-HoTanuu. BpemenHas
CIOXHOCTh anroputMma. [IpocTpaHCTBEHHasi CIOXKHOCTh aJITOPUTMA.
AHanIu3 XyALIEero, JIyYIIero U CPeIHEro Ciyyaes.

OcHOBHBIE CTPYKTYpPBI JaHHBIX (MAacCHUB, CBSI3HBIN CIHCOK, CTEK, OYepeb;
omepanuy BCTABKH, IOWCKAa W YyJAJCHHS; IPEACTABICHUEC aHHBIX B
MIAMSITH).

ANTOpUTMBI COPTHPOBKM U ToucKa. OCHOBBI PEKypCUHU: MPUMEPHI,
[IPEUMYILECTBA U HETOCTATKHU.

Xem-tabimma u xem-GyHkiusa. Kommm3un U paspenieHrne KOJUTU3HM.
Mertoapl  XemMpoBaHUS M CXKaTHA JaHHbIX. OJ((EKTUBHOCTH U
IPUMEHEHHUE XeL-CTPYKTYP.

Hepesbs u rpadel. [Ipencrasnenue rpados u aepesbes. [lonck B riayonHy
U mYpuHy. MUHUMYM 3aTpaTHBIN MyTh (anroput™m [leikcTpsol). JlepeBbs
MIOMCKa M 00X0/a.

>Ka,I[HBIe AJITOPUTMBbI 1 JUHAMHUYCCKOC IIPOrpaMMHPOBAHUC. OcHOBHBIE
HICHU JTUHAMHUYCCKOI'0 NporpaMMHUpPOBaHU.

AnTopUTMBI paboOThI ¢ TEKCTOBBIMU JaHHBIMU. Omepanuu Hajl CTPOKAMHU.
[Torck NOACTPOKM (HAWBHBIA aIrOpUTM IOMCKa, anroput™m Kuyra-
Moppuca-Ilparra, anroputm boiiepa-Mypa). IIpobrembl Ha cTpokax
(Bamaua o prok3ake, peHAKIUOHHOE PACCTOSHHE). AJITOPUTMBI C
UCIIONIb30BAaHUEM XEIIUPOBaHUA (Xeu-QyHKIUU AT CTPOK, aJIrOPUTM
Pabuna-Kapna). Crpoku u©  CTpYKTyphl JaHHBIX (OHEepauuu C
JUHAMHYECKHMH CTPOKAMHU, TpUaJIbHbIE AEPEBbs)

Kyun u ouepenu. Ouepenu c¢ mnpuoputetoM H Kyun. Kyua u ee
IIPUMEHEHUE.

B ToM uncie MPAKTUICCKUX U ﬂaﬁopaToprlx 3aHATHI

9. O11eHKa CIIOKHOCTH AJITOPUTMOB

10. IlpuMeHeHne peKypCUBHBIX aJITOPUTMOB
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11. PaGoTa ¢ anropuTmMaMu COPTUPOBKH H ITOMCKA

12. Co3nanue xem-TaOiauil ¥ UX UCTHOJIb30BaHUE AJIsI YCKOPEHHUS MOUCKa
JTAHHBIX

13. Haxoxnenue KpaTd4almx myTeid B rpadax € HCIOIb30BaHUEM
asiroput™Ma JleHKCcTpsl

14. Pemenue 3amauyd O PIOK3aKe C HCIOJB30BAHHEM  METOZA
JUHAMHAYECKOI0 MPOrpaMMHUPOBAHUS

15. Peann3anust CTpOKOBBIX aJIrOPUTMOB

16. Peanuzanyst pHOPUTETHBIX OYEPEAEH IS TUTAHUPOBAHMS 3aa4

B Tom unciie camocrosiTesqibHAas padoTa 00y4arOIIMXCH
Heobxooumocmo u memamuxa onpeoensiiomcs 06pazosamenvHol opeanusayuet

Tema 1.3.
IIpoexTupoBanue
MoayJiei

Conep:xaHue

OCHOBHBIC TPHUHIMUILI MPOCKTUPOBAHUS MOJYJIEH MPOrPaMMHOTO
obecrieuenusi. MeTtonbl aHanmu3a TpeOOBaHM W CIIOCOOOB OMpEETICHUs
(GYHKIIMOHATBHOCTH  MOAYJS. MeToasl aHammM3a ¥ ONTHMH3AIHNH
NPOCKTHPYEMBbIX MOIYJICH Ui TOBBIICHUS WX JSPPEKTUBHOCTH U
kauecTBa.  Jlekommosuims ~ 3amauyn  Ha  nmomzamadd.  CosnmaHue
crienuuKanuii MOIyJIsl.

[Mpuanmner  obecriedeHuss  OE30MACHOCTH, MPOU3BOJAUTEIHHOCTH U
MacITaOMPyEeMOCTH IIPH MPOSKTUPOBAHUN MOIYJICH

[Ipunnunel npoekTupoBaHusi KiaccoB. [IpoexkTHpoBaHuE KIaccoB ¢
y4€TOM HUHKancymisiiuu.  Vcronb30BaHME HAcleOBAaHUA: CO3[AaHUE
uepapxuii kiaccos. [TomuMopdu3m: neperpyska MeTo10B U HHTEPEHCOB.

[Ipumenenue auarpamMm KIacCOB NPU MPOCKTHPOBAHUHM TpPeOOBaHMN K
BHYTpPEHHEH CTPYKTYpE NPOrpaMMHOIO MOJIYJISL.

[IpumeneHue muarpaMM KOMIIOHEHTOB JI BU3yallM3allid OpraHU3alluu
KOMITOHEHTOB ITPOCKTUPYEMOT'O MOIYJISI

B ToM umciie npakTHYecKuX U J1a00pPaTOPHbIX 3aHATHI

17. Ananmmu3  TpeboBaHMM K  MOIYJIO U  OMNPEACIICHHE  €ro
(bYHKIIMOHATIBHOCTH

18. Co3nanue crieruduKaluyd TPOrpaMMHOTO MOIYJIS

19. IIpoektupoBanue TpeOOBaHM K  BHYTPEHHEH  CTPYKType
IIPOrPaMMHOIO MOJYJIsL CPEACTBaMH JuarpaMMm Kiaccos. lIpumenenue
NaTTEpHOB MPOEKTUPOBAHUS

20. IIpoexkTupoBanue TpeOOBaHUMN K OpraHU3ALMK KOMIIOHEHTOB MOMIYJIS
CpPEACTBAMU JUarpaMMbl KOMIIOHEHTOB

21. IlpoextupoBaTh HUHTEpQEHCH NPOrpaMMHOTO OOecreueHus s
B3aUMOJICHCTBHUS C IPYTHMHU MOJYJISIMH ¥ CUCTEMaMHU

22. AHanM3 ¥ ONTUMU3AIUS MPOSKTUPYEMOTO MOJYJIS ISl TIOBBIIICHUS
ero 2((eKTUBHOCTH 1 KauyecTBa

B Tom unciie camocTrosiTeqibHAs padoTa 00y4arOIIMXCH
Heobxooumocms u memamuxa onpeoeisiiomes 06pazo8amenvHol opeanusayuet

Tema 1.4. Coznanne
MPOTrPaMMHBIX
MoayJieil 1A
B3aMMOAECTBHS C
MOJIb30BaTEIeM

Conep:xanue

Bunet  monb3oBarenbckoro — uHTepdeiica  (KOMaHIHAas ~— CTpOKa,
rpadpuueckuii, peueBoif). OCHOBHBIE 3Tambl M MPHHLIUIBI Pa3pabOTKU
rpaduyecKoro mojab30BaTeNILCKOro HHTEpderica.

TexHomoruu u WHCTPYMEHTBI pa3paboTKu rpagu4ecKkoro
M0JIb30BaTEIbCKOTO HHTEpdeiica.

KomnoneHnTtsl rpaduueckoro mnoiab30BaTeslbckoro uHTepgdeiica. Tumbl
3JIEMEHTOB yrpanieHusi. KomnoHoBka 35eMeHToB ynpasieHusi. CoObITusl.
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O0pabOTYMKH COOBITHH.

Pa6ora ¢ okHamu. OCHOBHBIE METO/IBI paObOThI ¢ OKHamu. Co3/laHHe OKHA!
¢ynkuun u ximaccel. OTKpPBITHE W 3aKpbITHE OKOH. B3ammopeiictBue c
OKHaMH (Hampumep, nepeaada JaHHbIX). [IpuMepsl Bamumanuu (poBepka
¢dopmara BBosa). CooltieHust 00 omuoOKax U yBEIOMIICHHUS MOJIb30BATEISI.
Vicrionp30BaHue PEeryJISPHBIX BBIPOKEHHH ISl BAJIAIAIINH.

MHOTOIOTOYHOCT, M aCMHXpOHHasi paboTa OKOH. MHOTOMOTOYHOCTH B
GUI-npunoxeHusx. [TpoGaembr CUHXPOHHU3AIUU IMOTOKOB.
Hcnonbs3oBaHne AaCHMHXPOHHBIX BBI30BOB [IJISi  JIOJITO  BBIMOJIHUMBIX
onepanui.

3rauenue ctwist B UX/UI mmzaitne. OcHOBBI Teopun IBeTa. Pabora c
1BeToM U mpudramu. CTUIHU3ALHS.

Pabora ¢ TekcToM, nzobpaxenusmu. [locrpoenre rpagukoB u quarpamm.
bubnuorexkn nans moctpoeHus rpadukoB M avarpamm.  Paborta c
MyJbTHUMEONA

B Tom unciie npakTHYECKUX M J1a00PATOPHBIX 3aHATHI

23. IIpoekTHpoBaHME TJIABHOTO OKHA MPUIIOKEHUS C HECKOJIbKUMH
MNaHCJISIMHA U 3JICMCHTAMMU YIIPABJICHMS.

24. Pa3paboTka MoyJield MHOTOOKOHHOTO TTPHIIOKEHUS

25. PazpaboTka crTuied JuUIA  TPUIOKEHHUA UL yIy4IICHUS
B3aUMO/ICHCTBHUS C MOJIb30BaTENIEM

26. Pa3paboTka MopyJiel 1uist MpecTaBIeHUsI TEKCTOBOM MH(MOpMAIUu

27. Pa3zpaboTka Moynei asist paboThl C M300paKEHUSIMU

28. Pa3zpabotka Momyned s mpeAcTaBieHUss WHOOpPMAIMU B BHIE
rpaduKoOB U qUarpamMm

29. Pa3paboTka MopyJiel 1ist paboThI ay IO U BUEO

30. Peanu3zanus 3arpy3ku JaHHBIX U3 MHTEpHETA B (POHOBOM pexumMe 0e3
OJIOKMPOBKH OCHOBHOT'O OTOKA MPHJIOKEHUSI.

31. Pa3paboTka (hopMBI perucTpanuu ¢ 3JEMEHTAMH BBOJIa U TIPOBEPKOMA
KOPPEKTHOCTH BBE/ICHHBIX JIAHHBIX.

B ToM unciie camocTosAITEAbLHAS paﬁoTa Oﬁy‘lalOHH/IXCﬂ
Heobxooumocms u memamuxa onpedensiomes 00pazoeamenbHou opeanusayuet

Tema 1.5. Co3nanue
Moay.Jiei st
B3aMMOAECTBHS C
0a3aMH JaHHBIX

Conep:kanue

B3aumoneiicTBue mpuioxeHus ¢ 0a30i JaHHBIX. TE€XHOIOTHUH JOCTyNa K
JaHHbIM. besonacHocTh npu pabote ¢ 6a3aMu JaHHBIX.

[Tonsitue u npeumymectsa ORM. Konuennueit 00beKTHO-PEISUOHHOTO
oroOpaxkeHust U ucnonb3oBanue ORM-6ubnuorek. [Ipumenenne ORM
JUIs1 paOOTHI ¢ Oa3aMM TAHHBIX.

Peanuszanus CRUD-onepanuii B npuiioxkeHUH. BbINOJIHEHUE 3a1IpOCOB K
0a3e JaHHBIX.

B ToM umc/ie NpakTHYecKUX U J1a00pPaTOPHbIX 3aHATHH

32 Pa3paboTka nmporpaMMHBIX MOJYJICH JUIsl pabOThI ¢ Oa3aMM JJaHHBIX

33 Pa3paboTka nmporpaMMHBIX MOJYJIeH JUTsl pabOTHI € 3arpocamMu K 0aze
JTAHHBIX

B Tom unciie camocrosiTeqibHAas padoTa 00y4arOIIMXCH
Heobxodumocmo u memamuxa onpeoensiiomcs 06pazo8amenvHol opeanusayuet

Tema 1.6
MpuHuunsI
0€30MacHOCTH,
NMPOU3BOAUTEIBbHOC

Conep:xanue

OcHOBHBIE TOHATHA: 0E30MACHOCTh MPOTPAMMHOTO  OOecreueHHs,
NPOU3BOANUTEILHOCTE  MOJYJEH, MacIiTaOUpyeMOCTb  apXUTEKTYpHI.
Meroasl oOecneueHust 0€30MaCHOCTH. @akTophl, BIMAIONIME Ha
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™ A
MacmITadupyemMocT
H MPOrpaMMHBIX
MOaYyJIel

MPOU3BOJUTENIBHOCTh.  |€XHUKM  TIOBBIIIEHHS  MPOU3BOAUTEIHHOCTH
nporpaMMHOro oOecrnieyeHus MacmTabupyeMoCcTb: TOPU3OHTANbHAS H
BEpPTHKAIbHASI MAacIITaOUPYEeMOCThb; NPUHUUIBI MPOESKTUPOBAHUS IS
MaciITabupyeMOCTH;  HUCIOJb30BaHWE OOJNAYHBIX  TEXHOJOTHH  JUIs
MacmrabupoBanus. Merpuku 0e30macHOCTH (HampuUMep, KOJIMYECTBO
ysI3BUMOCTEM). WHCTpyMEHTBI [UIsl MOHUTOpPUHIA NPOU3BOAUTEIBHOCTH.
[Toax0/1bl K HArPY304YHOMY TECTHPOBAHHUIO.

[Tonsitne ontummsanuu  kojma. (OCHOBHBIE IE€NTM  ONTHMHU3AIUU:
MOBBIIICHHE CKOPOCTH BBITIONHEHUS, CHU)KCHHE MOTPEOJCHUS MaMsTH,
YIAy4YIICHUE YWTAEMOCTH W TIOJICPKKHA Koja. MeETonbl yIydIlleHus
anroput™moB. [IpodunupoBanne u OTNIagKa MPOU3BOAUTEIHLHOCTH.
Crnenmduyable  METOAbI  ONTHMH3AMM  JUIA  Pa3HBIX  S3BIKOB
POrPaMMHUPOBAHUSL.

B ToM uncie NMPAKTUICCKUX U .]'IaﬁopaTOprlX 3aHATHIl

34. Onrumuzanus MPOEKTUPYEMBIX MOAYJEH Ui TOBBILIEHUS HUX
7 PEeKTUBHOCTH U KauecTBa

35. Pemenue 3a/1a4 Ha ONTUMM3AIMIO AJITOPUTMOB

36. AHanu3 W MOHUTOPUHI MPOU3BOJAUTEIBHOCTH  MPUIIOKEHUM.
OOecnieueHne  MPOU3BOAUTEIILHOCTH M MacmITabUpyeMOCTH  IpH
pa3paboTKke MojIyJiel IpOrpaMMHOro obecreyeHus!

37. YaydiieHue nNpou3BOAUTEILHOCTA MOAYJICH TOCPEACTBOM BBISBICHUS
Y YCTPAHEHUSI Y3KUX MECT

38. O6ecnieyenre 6€30MaCHOCTH NIPU Pa3pabOTKE MOAYJIEH IPOTPAMMHOTO
obecneyeHus

B ToM umciie camocTosiTeSIbHAS PadoTa 00y4alomuXcs
Heobxooumocmos u memamuxa onpedensiromes 00paz08amenvHoU opeanu3ayuen

Pa3pnen 2. OcymecTB/ieHHe MHTErPALMH IPOrpaMMHBIX MoayJieit (132 yaca)

MJK.02.02 OcyuiecTB/IeHHe HHTErPAIIMU MPOTPAMMHBIX MOAYJIei

Tema 2.1.
OcHOBBI
HHTErpaluu
NMPOrpamMMHBIX
MOaYyJIel

Conep:kaHue

Pazpabotka REST API. Knuent-cepBepHoe B3auMoI€CTBHE.
Oco6ennoctu nepenaun napopmauuu no HTTP nporokony. CtpykTypa
HTTP 3anpoca. HTTP meronst: GET, POST, DELETE, PUT, PATCH.
HTTP 3aronosku. Teno 3anpoca.

MapuipyTtu3zaius 3anpocoB. ['pynnupoBka MapuipyToB. CTaTudeckue
PECYPCBI.

O06paboTka 3armpocoB moss3oBareis. Path, Query mapamerpsi.
O6pabotka comepxxkumoro body: raw, objects, forms, multipart.
Banumaiust 1aHHbBIX.

dopmupoBaHUe U OTIPaBKa OTBETOB: object, file. [TapameTps! OTBETOB:
CTaTyC KOJ, THIT CO/IEPKHMOT0, 3arojIoBKH, cookies. [lepenanpasnenusi.
Cepunanmzanus/ iecepuanu3anus 00bEKTOB.

CO3,Z[8.HI/Ie " YIIPABJICHUC (bOHOBBIMI/I 3agadaMiu.

Ayrtentudukanus u aropuzanus. oAuth, JWT, forms. Ceccuu. Ponesoe
pasrpaHHUYCHHE IOCTYIA K PECypcaM.

Pazpabotka WebSocket API. BanmoeiicTBre KIIMeHTa U cepBepa 1o
WebSocket nmporokony. Hactpoiiku coenuHerusi. OTKPBITHE U 3aKPHITHE
coeaunenus. [lepenaua coollieHus cepsepy.

Pa3zpaboTka MukpocepBrcoB. MUKpOCEpPBHUCHASE 1 MOHOJIMTHAS
apXUTEKTYypa.

Cunxponnoe (REST, gRPC) u acunxponnoe (Opokepsl COOOIICHUH)
B3aMIMOJICHCTBHE MEXKIY MUKPOCEPBHUCAMH.




14

B ToM umnciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHIA

1. Co3gaHue KJIMEHTCKOTO MPUIIOKEHHUS JUIsl paboThI ¢ myoanaHbiM AP

2. Co3nanne REST API npunoxenus ¢ peanuzaiueii: 1o0aBieHus,
yJaJeHus, U'3MEHEHUsI U co3/1aHusl JaHHbIX (0T 3 - 4 cyuHocTei)

3. Pacmmpenne ¢pynknmonana REST API npunoxenus: padora c
yJIaJICHHBIM HCTOYHUKOM JaHHBIX

4. Pacumpenue ¢pyukiuonana REST API npunosxenus: padora co
CTaTUYECKUMU M300paXeHUsAMH (pecypcami) - 3arpy3Ka, nepejiaua,
yJaJeHue.

5. Pacumupenue ¢ynkiuonana REST API npunoxxenust: o6padotka path
U query rnapameTpoB

6. Paciiupenue ¢ynkipmonana REST API npunoxxenust: o6padbotka
omuOOK, epeaada coo0eHu 00 OMMOKE MOJTB30BATEITIO

7. Pactimpenue ¢pynknuonana REST API npunosxenus: Banumanus
MOJIYYECHHBIX JAHHBIX

8. Pacumpenne ¢pynknuonana REST API npunoxenus: nobasneHue
(hOHOBBIX 3aJ1a4

9. Pactimpenue ¢pynknuonana REST API npunoxenus: nob6asieHne
ayTeHTU(UKALUY U aBTOPU3AIIUH, CO3[JaHIE POJIEBOI CHCTEMBI

10. Co3ganue KIIMEHTCKOTO MPUIIOKEHUS ISl pabOThI ¢ ITyOJIMYHBIM
WebSocket.

11. Co3ganue cepBepHOTo NpUIIOKEHUS 17151 paboThl 1o websocket
POTOKOITY.

12. Co3naHne MUKPOCEPBUCHOTO MPUIIOKEHUS C B3AUMOACHCTBHEM T10
REST

13. Co3nanne MUKPOCEPBUCHOTO MPUIIOKEHUS C B3AUMOACHCTBUEM T10
gRPC

14. Co3nanrie MUKPOCEPBUCHOTO MPUITOKEHHUS C B3AUMOICHCTBUEM
gyepe3 Opokepa npuiioxkeHui (consumer, producer)

B Tom unciie camocTrosiTeibHAs padoTa 00y4AKIIMXCS
Heobxodumocmv u memamuxa onpedenstomes 06pa308amenvHol opeanusayuel

Tema 2.2.
Yupasienue u
MOHUTOPHUHT
HHTErPUPOBAHHOM
CHCTEMBI

Conep:kanue

Hacrtpoiika koHbuUTyparmu u cOOPKU MPUITOKEHUSI.

JlorupoBanue coObiTuii. Kondurypanus morupoBanus. Y poOBHH
norupoBanus. JlorupoBanue B Gaitibl pa3nuaHoro Gopmar.
MOHMTOPUHT NPUIIOKEHHS: HATPy3Ka, OMHUOKU, COOP CTAaTUCTHKHU.
Bueapenue cOopimka METpHK.

HNHcTpyMeHThl KOHTeHepHu3au. KoHTeiHepu3aius MpuaoKeHus.
CpencTBa JOCTaBKU U CPEJICTBA PA3BEPTHIBAHUS PELICHMSL.

B TOM unc/ie NIPaKTHYECKUX U JT1A00PATOPHBIX 3aHATHI

15. Hactpouts koH(pHUTYypamuio rest api mpuitokeHus (mopT, XOocCT,
JAaHHBIC JUISl TIOAKIIOYEHHS K MICTOYHHKY JITAHHBIX, IPUBATHBIC KIIIOYH).

16. BHeapuTh JlorupoBaHue B rest api MPUIIOKEHHE.

17.YnakoBka rest api MpUI0KEHHUs B KOHTEHHEp U JOCTaBKa Ha Jpyroe
YCTPOWCTBO

B ToM 4nciie camocTosiTe/IbHast padoTa 00y4arOIIUXCs
Heobxodumocmv u memamuxa onpedensiiomesi 00pa306amenvHol opeanusayuel

Tema 2.3.
be3onacHocTh pu
HHTerpauuu

Conep:xanue

[Iporokomnsl ¢ ucnonp3oBanueM Oe3omnacHoro coeaunenus: HTTPS,
WSS (WebSocket Secure).

[IpenoTBpamenue yrpo3 6e3omnacuoctu: SQL unnekiuu, CSRF, XSS.
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XeH_II/IpOBaHI/Ie CCHCUTUBHBIX NJAaHHBIX, IPUMCHCHUC AJITOPUTMOB
XEIIMPOBAHUSI TAPOJIEH C COJIBIO.

Amnanu3 ys3BUMOCTel. PerynspHble ayiuThl 6€30MaCHOCTH.
[IpyMeHeHue TydIINX NPaKTUK 3aIUThl HHPOPMALIUY.

B ToM umnciie npakTHYECKUX M J1a00PATOPHBIX 3aHATHIA

18. Jlo6aBnenue SSL cepTrdukara B IpUIOKEHUE

19. Hactpoiika koHdurypamuu 6€30mMacHOCTH MPUIOKEHHUS

B ToM 4uciie camocTosiTe/ibHast padoTa 00y4arOIUXcs
Heobxooumocmv u memamuxa onpedensromcs 06paz0eamenvHol opeanuzayuet

Tema 2.4. Cojiepkanue

OnTumMu3anus 1 MacmtabupoBaHie HHTETPUPOBAHHBIX PelIeHUN. [ Opru30oHTAIbHOE U
MAaCIITAOHPYEMOCTD | ponryanproe MACIITAGHPOBAHKE.

HHTETPUPOBAHHDIX | Oy ryvpsamiy MpoM3BOAMTENHOCTH. Kamuposanue JaHHBIX.
peleHui

OHTI/IMI/ISaHI/Iﬂ 3aIIpOCOB K bazaMm JaHHBIX.

HpO(I)I/IJ'II/IpOBaHI/Ie KoJia. Y MEHBIICHHUE BpPpCMCHHU OTKJIMKA.

B ToMm yucie NMPAKTHYCCKUX U naﬁopaTopnblx 3aHATHH

20. Peanuzarusi KONTMPOBAHMS TAHHBIX B rest api MPUII0KEHHE

21. OnTuMu3aus MpoOU3BOJAUTEIHLHOCTH rest api uepes
PO UIHMPOBAHNE

B ToM 4ncie caMocTOsITEIbHAS paﬁoTa Oﬁy‘lalﬂmI/IXCH
Heobxodumocme u memamuxa onpedensiomcs obpazoeamenbHol opeanusayueti

Kypcosoii npoexT (padota) (20 yacoB)

Paznen 3. [loaaep:kka u TeCTHPOBaHUE MPOrPaMMHBIX Moy el (72 yaca)

M/K.02.03 IToaaepxka ¥ TECTHPOBAHUE IPOTPAMMHBIX MOJYJIei

Tema 3.1. Conep:kanue

KauectBO Onpenenenne KadyecTBa NPOrpaMMHOrO MoAyJisl. MeTpuku KayecTBa
NPOrpaMMHOI0 POTrPaMMHBIX MOJyJIeH (CTaTMYECKHEe METPUKH: KOJIUYECTBO CTPOK KOJa,
olecrieyeHust [UKJIOMAaTUYECKasi CI0KHOCTb, KOA(P(GUIMEHT CBA3HOCTU M CLEIUICHHOM:

JUHAMHAYECKUE METPUKHU: IOKPBITHE KOAA TECTAMH, 4acTOTa OTKa30B,
BpeMsi OTKJIMKA). [IpuHIMIBI IPOEKTUPOBAHUS KAU€CTBEHHBIX MOJTYJIEH.

CranmapTel ¥ MOJIEIM KadecTBa MPOTPaMMHBIX MojyJied. Ilpumenenue
Mojenen kadectBa. MHCTpyMEHTHI JJIsl OLIEHKU KadecTBa. lIpakTudeckue
ACIIEKThI OBBILICHUS KaYeCTBa.

B ToM umciie npakTHYecKuX U J1a00paTOPHbIX 3aHATHI

1. AHanu3 u olleHKa Ka4eCcTBa MPOTPAMMHOI0 MOJYJISI ¢ UCTIOJIB30BAHUEM
METpPUK KaueCcTBa MPOrpPaMMHBIX MOJTyJIeH

2. Mcrionp30BaHUE CTATHYECKOTO aHAJIM3a KOJIA JUTSI BBISIBICHUS 1e()EKTOB

3. PazpaboTka W mnpUMEHEHHE MPOILIECCOB OOECIEYCHUs] KauecTBa B
YKU3HEHHOM LIMKJIE pa3pabOTKU NPOrpaMMHBIX MOAYJIEH

B ToM umciie camocTosiTeIbHAS PadoTa 00y4arOUXCS
Heobxodumocmo u memamuxa onpeoensitomcs 06pazosamenvHoll opeanusayuet

Tema 3.2. Conep:xanue

OTti1anka
NMPOrpaMMHOI0
MOYJIfl

[Tonsitne otmanku. Ilonstust ommOku, nedexrta, cOos, oTkaza. Twurbl
omunOok. MHCTpyMeHTHI [uisi oTianku. [Ipoliecc momaroBoil OTIaaKH
(ycTaHOBKa TOYEK OCTAaHOBA, IIAT 3a IIIaroM BBITTOJIHEHHE KOJa, TPOCMOTP
COCTOSIHMSI TIEPEMEHHBIX, BBIIIOJIHEHUE OTACIbHBIX YacTed Koja).
Crpareruun monicka OIMOOK (METOJ TIOJOBUHHOTO JCJICHHS, METO
WCKJIIOUEHMsS, TPOBEpKa TPAHUYHBIX YCIOBHUM, TIOUCK MAaTTEPHOB
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MOBTOPSIONINXCS OMKO0K). JIOKYMEHTHpPOBAHUE MPOIIECCa OTIAIKH.

B ToM uymciie npakTHYecKUX U J1a00paTOPHbIX 3aHATHI

4. PazpaboTka cTpaTerus OTJIQJAKH ¢ HUCIpaBIEHHWE OIMUOOK B
POTPaMMHOM 00eCTICUCHUH

5. Kox-peBpio 1 mapHOE MPOrpaMMHUPOBAHUE

B ToM 4nciie camocTosiTesIbHAA padoTa 00y4arOMIUXCH
Heobxoodumocmv u memamuxa onpedensromcs 06pazo8amenvHoU opeanuzayuel

Tema 3.3. Coaep:kanue
Oo0paGorka [TonsiTie HMCKIIOYEHUs. THIbI WMCKIOYeHHH. Mexanusm 00paboTKu
HCKJIIOYeHUH UCKIIIOUeHHH. JIornka paboThl ¢ UCKITFOYCHUSAMU. MEeTOIbI OTIIAKH KOJia ¢
HCIOJIb30BAHMEM MCKIIFOUCHUH U JIOTUPOBAHUSI.
B ToM umciie NpakTHYecKUX U J1a00pPaTOPHBIX 3aHATHI
6. OCHOBHBIE KOHCTPYKIIMH 11 00pa0OTKU UCKJIIOYUTEIbHBIX CUTYaIUH
7. IlpakTHyecKoe UCIOIb30BaHUE UCKIIOUEHUH B peajibHOM 3a7a4e
8. ObpaboTka ommOok u uckimoyeHre B RESTful API
B Tom unciie camocTrosiTeqibHAs padoTa 00y4arOIIMXCH
Heobxooumocmo u memamuxa onpeoeisiiomcs 06pazo8amenvHol opeanusayuet
Tema 3.4. Conep:xaHue
TecTupoBanue [TonsiTvie mporecca TECTUPOBAHUS MPOTPAMMHOTO OOecredeHHs. DTarbl
NMPOrpamMMHBIX mpoliecca TECTUPOBAHUS MPOTPAMMHOTO OOECTIeYeHUs. TEXHUKHA PYyYHOTO
MOaYyJIel TECTUPOBAHUS U aBTOMATU3UPOBAHHOIO TECTUPOBAHMUS

Mogens pabotsl ¢ Aedexramu. [IpuHIMITBEI paOOTHl B CHCTEME KOHTPOJIS
Je(heKTOB.

Bunsr TECTUPOBAHUS (pyHKIIMOHATBHOE TECTHPOBaHUE,
HEe(YHKIIMOHATLHOEC TECTHPOBAHHE, CTAaTHUYECKOE W JHHAMHYECKOE
TECTUPOBAHUE).

Tunsl TectupoBaHus (MOAYJIBHOE TECTUPOBAHME, WHTErPALlMOHHOE
TECTUPOBAHUE, CHUCTEMHOE TECTUPOBAHUE, IPUEMOYHOE TECTUPOBAHHUE,
Harpy304HO€ TECTUPOBAHUE, CTPECC-TECTUPOBAHUE)

TectupoBanue no 0esoMy AIMKY. MeTo MOKPBITUS onepaTopoB. MeTos
ITOKPBITHSL YCIOBUM.

TectupoBanue mo Oenomy SMKMKY. MeToJ KOMOMHATOPHOTO MOKPBITHS
YCIJIOBHU.

TCCTI/IpOBaHI/Ie 110 YCPHOMY AIIIUKY. MeToJ KJ1aCCOB DKBUBAJICHTHOCTH.

TectupoBaHue 10 YEPHOMY SIIMKY. MeTO IpaHUYHBIX 3HAYEHHUI.

MopnynbHble TecTbl. TecTupoBaHUe UHTErpaluu. MeTobl U HHCTPYMEHTHI
JUISL TECTUPOBAHMSI HHTETPUPOBAHHBIX PEIICHUIA.

B ToM uMciie NpakTHYecKUX U J1a00pPaTOPHBIX 3aHATHI

9. Ananu3 TpeOoBaHMI K MPOrpaMMHOMY OOECHEUEHHIO U COCTAaBIICHHE
IUIAHOB TecTHpoBaHMsA. lcmomp3oBaHMe cUCTEM KOHTPONS Je(eKTOB
IPOTPaMMHOT0 00eceueHHsI

10. TectupoBanue w™etogaMu Oejoro smUKa. METOI MOKPBITHS
oneparopoB. MeTo MOKPHITUS YCIOBHA.

11. TectupoBanwe MeTtogaMu Oeyoro smuka. Meroa KOMOHWHATOPHOTO
ITOKPBITHSL YCIOBUH.

12. TecrtupoBaHue 1O  4YEpHOMY  AIMMUKY. MeTox  KIaccos
SKBHUBAJICHTHOCTH.

13. TectupoBaHue 10 YEPHOMY SIIMKY. MeTOI TpaHUYHBIX 3HAYEHHUH.

14. TecTupoBaHUE IO YEPHOMY SIIUKY. AHAIU3 TPUUUHHO-CIIEICTBEHHBIX
CBSI3€H.
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15. Pa3paboTka MOAYJIbHBIX TECTOB.

16. Pa3zpaboTka MOAYJNBHBIX TECTOB C THPOBEPKOM pe3ysIbTaTOB
TECTUPOBAHUS C YUYETOM MOTPEIIHOCTH.

17. Pa3paboTka MOIYJBHBIX TECTOB IJSi OTAEIBHO KOMIIUIHPYEMBIX
MOJTyJICH.

18. PazpaboTka MOIYJIBHBIX TECTOB Il IPOBEPKU KOJUIEKIIUH.

19. TeCTI/IpOBaHI/IC HUHTCrpanuu. Hamnncanue u BBINOJHEHHE TECTOB JIA
IMPOBECPKH BSaHMOILGI\/JICTBI/ISI MCXKAY MOAYJISIMHU

20. TectupoBanue RESTful API

21. TeCTI/IpOBaHI/IC IPOU3BOJAUTCIIbHOCTHU

22. Pa3paboTka yepe3 TECTUPOBAHHE.

B Tom unciie camocTrosiTeqibHAs padoTa 00y4arOIIMXCH
Heobxooumocms u memamuxa onpeoeisiiomcs 06pazosamenvHol opeanusayuet

Tema 3.5.
Mopnepxkka
NpOorpaMMHLIX
MOaYyJIel

Conep:xanue

PaboThl, BBIMOMHSIEMBIE NPU HOAJEPKKE IMPOrPAMMHOTO OOECIICUCHHS.
Hcnpasnenne npedexroB. PesbrompoBanue koma. Pedaxtopunr kona.
OnTuMu3zanus Koja.

Crannaptsl pa3paboTku U 0OpMIICHUS TOKYMEHTAIlMA Ha MPOTrpaMMHOE
obecrievyeHue. ITprHIMIIBL JOKYMEHTUPOBAHHUS MIPOTPAMMHOI0
obecrieuenust. IHCTpyMEHTHI JIsl CO3/IaHUS TEXHUYECKOW TOKYMEHTAIUU
Y KOMMEHTHPOBAaHUs KOJIA

33791831 TECTOBOM JTOKYMEHTAIIAH. TectroBas JIOKyMEHTALHS
MOArOTOBUTENBHOIO  3Tama. lecroBas JOKYMEHTalUMs Ha  3Tare
3aBepIICHUs] padOT MO TECTHPOBAHUIO. [€CTOBBIE CIIy4aWl W CIICHAPHHU.
Hamnucanue tectoBbix ciiydaeB. CTpyKTypa TECTOBOro creHapus. OTder o
nedekrax

B TOM 4nciie IpaKTHYECKUX U J1a00PATOPHBIX 3aHATHI

23. Pa3paboTka MJOKyMEHTAlliM Ha NPOTPaMMHOE oOOecreueHue B
COOTBETCTBMM CO CTaHAapTaMu. BeneHue >kypHama U3MEHEHUH U
¢dukcanys 0OHOBJIEHHS TPOrPAMMHBIX MOJIYJIEH.

24. PeBpronpoBaHue, pe(akTOPUHT U ONTUMHU3AIMS KOJA.

25. Pa3pabotka IIporpaMMbl 1 METOJUKU UCTIBITAHUH.

26. Coznanne cnenudukanuii API

B Tom unciie camocTosiTeqIbHAs padoTa 00y4arOIIMXCH
Heobxooumocms u memamuxa onpeoeisiiomcs 06pazo8amenvHol opeanusayuet

Paznean 4. MaTtemaTuveckoe MoaeupoBanue (64 yaca)

MK.02.04 MaTtemaTu4eckoe MOJAeJTUPOBAHME

Tema 4.1. Conep:xanue
Marematuyeckoe [Tonsitue monenu. Knaccudukanus moxaeneit. [lonsarrne maTeMaTuyeckon
MO/eJIMPpOBaHHue -

Mozaend. Tumbl MareMarnueckux wojenei. IlpuHiunel noctpoeHus
KaK METOA0/10THs51 MareMaTuuecknx wmogjeneii. OCHOBHBIE  DdTambl  MaTEMaTHUYECKOTO
perenust MOJICJTUPOBAHUSL.
NpaKTHYECKUX B Tom unciie npakTHYECKUX M J1a00PATOPHBIX 3aHATHIH
3agayq

1. TTocTpoenue mpoCcTEHIIIMX MaTEMAaTHYECKUX MOJIEeTeH

B ToM 4nciie camocTosiTe/ibHAs padoTa 00y4arOIIUXCH

Heo6x00uMocmb u memamurxka onpe()eﬂ;l}omc;l 06pa306am€ﬂbH0ﬁ OPZGHMSCZL;MQIJ
Tema 4.2.

Conep:xaHue
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JInneiinoe Kanonnueckass 3ajgada JuHEHHOro mnporpammupoBaHus. OCHOBHbIE
NPOrpaMMHUPOBAHM | onipeenieHus. [ padudeckuid MeToa  pemieHus 3a1ad  JIMHEWHOTO
e nporpaMMupoBaHus. CHMIIIEKCHBIM METOJl PELIEHHS 3ahad JIMHEHHOTrO
porpaMMupoBaHus. TpaHCHOpTHAs 3ajaya. 3ajadya O Ha3HAYCHHUSIX.
[{enouncieHHOE IPOrpaMMUPOBAHHUE.
B ToM 4nc/ie IpakTHYeCKUX U J1a00pATOPHBIX 3aHATHI
2. Pemienue 3aa4 TMHEHHOTO IPOIrPAMMHUPOBAHMS CUMILUIEKCHBIM
METOAO0M
3. Penienue TpaHCIOPTHOM 3aa4u
4. Perienue 3a1a4u O HA3HAUYCHUSIX
5. [IpuMeHeHne HHCTPYMEHTAIBHBIX CPEJICTB JUUISl PEIICHUS 3a7a4
JUHEWHOTO MPOrpaMMHUPOBaHUS
B ToM umciie camocTosiTeIbHAS PadoTa 00y4arOIIUXCS
Heobxodumocms u memamuxa onpedesiiomcst 00pazo8amenbHol opeanuzayuett
Tema 4.3. Conepikanue
Hesmneiinoe OCHOBHBIE IOHATHS U ONPEIECICHUS HEJIMHEHHOTO MPOrPaMMHUPOBAHHUS.
TIPOTPaMMMPOBAHM | \[e1o1151 pemieHns 33124 HEMMHEHHOTO IPOrPAMMUPOBAHHSL.
e
B Tom unc/ie NpaKTHYECKHUX M J1a00PATOPHBIX 3aHATHH
6. Pewienue 3a1a4 HEIMHENHOTO IPOrPAMMHUPOBAHMS
B ToM 4nciie camocTosiTe/iIbHAA padoTa 00yyarOIIUXCA
Heobxodumocms u memamuxa onpedensiromcs 06paz08amenvHoU opeanuzayueit
Tema 4.4. Conep:xanue
Aunamueckoe OcHOBHBIE TOHATHSI U ONIPEAETICHUS AMHAMUYECKOTO IPOrpaMMUpPOBAHUS.
HPOrPaMMHPOBAHM | 3,154y, pernaeMble METOIAMH IMHAMHYECKOTO POrPaAMMHPOBAHHS:
e
B Tom unciie npakTHYECKUX M J1a00PATOPHBIX 3aHATHI
7. Penienne 3a1a4 oNTUMAIBHOTO PaCIpEAeIICHHs pECYPCOB, O 3aMEHE
000py1I0BaHUS
8. Pemenue 3aay onpeaeneHus ONTUMAIbHOIO MyTH, ONTUMAJIBHOTO
pe3epBUPOBAHUS
B ToM 4nciie camocTosiTesIbHAA padoTa 00y4arOMIUXCH
Heobxooumocms u memamuxa onpedeﬂ}nomc;l o6pa303ameﬂbHoﬁ opzanmauueﬁ
Tema 4.5.

CeTeBble METOABI
TUIAHUPOBAHUS Y

Conep:xanue

OcHOBHBIE TOHATHS W omnpeneneHuss Teopuu rpados. HaxoxxaeHue
Kkpatuaiimero nytu. J[lepeBo pemenuil. CereBble rpaduku. Pacuer

ynpaBJIeHust BPEMEHHBIX I1APaMETPOB.
B Tom unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHI
9. Pemienue 3aga4 Ha IPUMEHEHUE METOJOB CETEBOT0 MIJIAHUPOBAHUS
B ToM 4nciie camocTosiTe/IbHAs padoTa 00y4arOIIUXCH
Heobxooumocmos u memamuxa onpedensromcs 06paz08amenvHoU opeanuzayuel
Tema 4.8. Copepxanne
Cucrembl MapkoBckuil cimyyaifHblii nporecc. CHCTEMBI MacCOBOTO OOCITY>KUBaHUS:
Maccosoro OCHOBHBIE TTOHATHSA, K1accudukamys. CxeMa rubeny 1 pa3sMHOKEHHUS
00CTy:KHUBaAHUS
B Tom unc/ie npakTHYECKUX M J1a00PATOPHBIX 3aHATHI
10. Pacuer XapakTepUCTHK  MPOCTEMIIMX CHCTEM  MacCOBOIO
00CITy )KMBaHUS
B ToM umciie camocTosiTeIbHASA Pad0oTa 00y4arOIIUXCH
Heobxodumocme u memamuxa onpeodensitomcsi 06pazosamenvHoll opeanusayuet
Tema 4.9.

Conep:kanue
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Teopus urp

IIpenmer m 3amaun Teopun urp. OCHOBHBIE IOHATHS TEOPUU UIP.
Martpuunsie urpsl. bumarpudnsie urpsl. rpel B pazsepHyToii popme

B Tom unciie npakTHYECKUX M J1a00PATOPHBIX 3aHATHI

11. Pemenue urpoBwIX 3a7a4 ¢ HYJIEBOM CyMMOM.

12. Pemenue 3ama4 B pazBepHyToi hopme

B ToM 4nciie camocTosiTe/IbHAA padoTa 00y4arOIIUXCH
Heobxooumocmsb u memamuxa onpeoensilomes 06pazosamenvHoll opeanusayue

Tema 4.10.
Nmuranmonnoe
MoO/IeJITUPOBaHME

Conep:xaHue

OCHOBHBIC  IIOHSATHSA HUMUTALIlMOHHOI'O MOACIINPOBAHUA. HpI/IMepLI
HUMHUTaAIIMOHHBIX MO,I[GJ'IGﬁ. MCTOZ[I)I HUMUTAIIUOHHOI'0 MOJACIINPOBAHUA.
I/IHCTp}IMCHTaJIbHBIe CpeacTBa UMHUTAIITMOHHOI'O MOJACIIUPOBAHUA

B ToM uncie MPAKTUICCKUX U HaﬁopaToprlX 3aHATHIl

13. Pa3paboTka npocTeiiieli IMUTAIIMOHHON MOJIENTN

14. Pemenme  3amad  MaccoBOro  OOCTYXXUBaHUS ~ METOJAMHU
UMHTAIMOHHOTO MOJICIIMPOBAHUS

B ToM unciie camocTosAITEAbLHAS paﬁoTa Oﬁy‘lalOHH/IXCﬂ
Heobxooumocms u memamuka onpedensiomes 00pazoeamenbHou opeanusayuet

Pa3nen 5. Uncaennnie MeToabl (64 yaca)

MAK.02.05 YucaeHHbIe METOIbI

Tema 5.1. Conep:kanue

Hpun6anxeHHbIe CrnocoObl  XpaHEHHMs 4YHCEl B TaMATH KOMIIbIOTepa. AOCOIIOTHas

YHCJIA M JeHCTBHA | OTPEITHOCTh, OTHOCUTEIbHAS TIOTPEIIHOCTb.

HAJ HUMH Bepuble, cOMHUTENbHBIC, 3HAYAIINE TUDPHI.
[Torpemnoctnt  apudmernuecknx aAercTBuid. OIleHKAa MOTpPENIHOCTEH
3HAYCHUH QYHKINH
B TOoM uMciie NpakTHYeCcKUX U J1a00pPaTOPHBIX 3aHATHI
1. BoluncieHne morpenrHocTel npuOIMKEeHHbIX 3HauUeHUH. Boruncienne
MOTPENTHOCTEH PE3yIbTATOB apU(PMETHICCKUX JICUCTBHUH.
B ToM 4nciie camocrosiTesibHAs padoTa 00y4arOIIUXCH
Heobxooumocmov u memamuxa onpedensiomcsi 06pazoeamenvHol
opeanuzayueti

Tema 5.2. Conep:xkanue

YucsieHHbIE

METO/IbI pelIeHust
ajredpanyecKux u
TPAHCUEHAEHTHBIX
YPaBHEHUI

Otnenenne kopHed. Meroj mMONOBHUHHOTO JeieHus. Meroa mpocToi
WTEpaLnH.

Mertoapl HeroTOHA: METO XOp/I, KacaTEIbHbIX.

Meroasl HproToHa: KOMOWHHUPOBAHHBIA METOJ XOPA M KacaTelbHBIX.
CpaBHEHME  METOJOB  BBIYHMCIEHUH TIO  CKOPOCTH  CXOJUMOCTH
WTEPALIMOHHOT0 IpoIiecca

B TOM 4nc/ie NpaKTHYeCKUX U J1a00PATOPHBIX 3aHATHI

2. Pemenne anreOpanueckux U  TPAHCUEHACHTHBIX ypaBHEHUN
OpUONMKEHHBIMA  METOAaMU (METOJl TMOJOBUHHOTO JIENICHHs, MeETO]
IIPOCTBIX UTEpaLuii)

3. Pemenne anreOpanyeckux ¥ TPAHCLEHICHTHBIX YPaBHEHUH
npuOIMKEHHBIMU MeTo1aMu (MeTobl HploToHa)

4. MOHUTOPHHT U aHAJIU3 TPOU3BOIUTEIHLHOCTH pa3padOTaHHBIX
MPUJI0KEHUH JIJIs1 YUCIICHHOT'O PEIICHHS] YPaBHEHHI.

B ToM 4nciie camocrosiTe/bHAs padoTa 00y4arOIIUXCH
Heobxooumocmov u memamuxa onpeoensiomcsi 06pazo8amenvHou
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opeanuzayuetl

Tema 5.3.
YucaeHHble
MeTO/bl peleHue
CHCTEM JTHUHEHHBIX
ajredpanyecKkux
yYPaBHEHUI

Conep:xanue

Pemenue cucreM JMHEHHBIX anreOpanvyeckux YpaBHEHUH METOAOM
I'aycca. IIpumenenne merona ['aycca [uist BBIYMCIEHUS ONPEAEIUTENCH 1
HaXOXKJEHUs 00paTHOW MaTpHIIbI.

Merox mpoctoit wurepanmii. Meton 3eiimens. CpaBHEHHE METOJIOB
BBIYUCIICHUH 10 CKOPOCTU CXOJIMMOCTH HUTEPALMOHHOTIO IpoIiecca.

B ToM umc/ie npakTHYecKUuX U J1a00pPaTOPHbIX 3aHATHI

5. Pemienue cuctem JMHENHBIX anreOpanueckux ypaBHEHUI METOAOM
I"aycca. Beraucnenue onpeaenurens. Haxoxaenne o0paTHON MaTpHIIBI

6. Pemienue cucreM JTUHEHHBIX aareOpandecKux YpaBHEHHN METOI0OM
MPOCTOM UTEpaALUK, METOJIOM e 1eIIs

7. MOHUTOPUHT U aHAJINU3 IPOU3BOJAUTEIBHOCTH pa3padOTaHHBIX
NPWIOKSHUH JUIS YUCIICHHOTO PELICHUS] CUCTEM JIMHEHHBIX
anredpandyecKkux ypaBHEHHUH.

B ToM 4nciie camocTosiTesIbHAsA padoTa 00y4arOIIUXCH
Heobxooumocmov u memamuxa onpedensiomcs 06pazoeamenvHol
opeanuzayuet

Tema 5.4.
HNuTepnonsuus u
IKCTPANOJIALMS
byHxkumit

Coaep:xanue

ITonsaTne narepnonsauuu. MHTEpNONISIMOHHBIA MHOTOWIEH Jlarpanika.
Wutepnonsiunonnsie Gpopmyiel HeroToHa.

NuTtepnonauus cruiaiHamu.

Okctpanossuus QyHKIUH.

B ToM umc/ie npakTHYecKuX U J1a00pPaTOPHbIX 3aHATHI

8. CocraBiieHue HHTEPHOISAIHOHHBIX (hopmyn Jlarpamka u HeroToHa.
WNHTepnossauys crylaiiHaMH.

9. DkcTpanonupoBanue GyHKIUH

B ToM 4nciie camocrosiTesIbHAs padoTa 00y4arOIIUXCH
Heobxooumocmov u memamuxa onpeoensiomcs 06pazoeamenvHol
opeanuzayuer

Tema 5.5.
Yuciaennoe
HHTerpupoBaHue

Conep:xaHue

KBanpatypusie popmyiiel Hetorona-Koreca.
Ksagparypnas ¢popmyna ['aycca. CpaBHEeHHE METOZ0OB YUCIECHHOTO
MHTETPUPOBAHUS

B ToM uncie MPAKTUICCKUX " HaﬁopaToprlX 3aHATHIl

10. Brruucnenue unaTerpanos mpu nomoru Gopmyn Hetotona — Koreca

11. Beruucnenne naTErpasioB npu nomomtu Gopmyn [aycca.

B ToM umciie camocTosiTeIbHASA PadoTa 00y4alOUXCH
Heobxooumocms u memamuxa onpedensitomces 00paz08ameibHoll
opzanuzayueti

Tema 5.6.
YuciieHHbIE
MeTO/IbI pelieHnst
00bIKHOBEHHBIX
Au(ppepeHnaIbH
bIX YPABHEHM

Conep:kanue

Meton Diinepa. YTouHeHHas cxema Disepa.
Meroa Pynre — Kyrra. CpaBHEeHHE METOJIOB.

B ToM uncie MPAKTUICCKUX U naﬁopaTopmﬂx 3aHATHIl

12. HaxosxeHue pereHnii 0ObIKHOBEHHBIX AU PepeHIHATBHBIX
ypaBHEHHIA Tpy oMot Gopmy Diepa.

13. HaxoxxaeHue penieHnii 0ObIKHOBEHHBIX AU dhepeHInaIbHbIX
ypaBHeHui MeroaoM Pynre — Kyrra.

B ToM umciie camocTosiTeIbHAS pad0oTa 00y4arouXCs
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Heobxooumocms u memamuxa onpedensitomcesi 00paz08amenbHoll
opzanuzayueti

Tema 5.7
YucieHHoe
pelleHue 3a1a4
ONITHMM3ALMH

Conep:xkanue

Meroapl MUHUMH3ANMK  (QYHKIIUM  OJHOM  TMEPEMEHHOW: METO.
JUXOTOMHH, METOJI 30JIOTOTO CeYeHHs. MeTo/Ibl MUHUMH3ALUU (PYHKLIUU
JIBYX MIEPEMEHHBIX: TOKOOPANHATHBIN CITYCK, HAUCKOPEHUIINI CITyCK

B ToM umciie npakTHYecKuX U J1a00pPaTOPHbIX 3aHATHI

14. HaxoxeHre SKCTpeMyMOB (DYHKITHI OHOM MepeMeHHON
npuOJIMKEHHBIMU METOIaMU

15. HaxoxxaeHue skcTpeMyMoB (DyHKUIUHN ABYX MEPEMEHHBIX
npuOJIMKEHHBIMU METOIaMHU

B ToM umciie camocTosiTeIbHASA PadoTa 00y4aroUXCs
Heobxooumocms u memamuxa onpedensiromces 00paz08ameibHoll
opzanuzayueti

Pa3nes 6. besonacHocTs mporpaMMHoro odecnevenus (88 yacon)

MJIK.02.06 be3onacHocTh MPOrpaMMHOI0 00ecneyeHust

Tema 6.1.
OcHOBBI
0e30macHOCTH
NMPOrpaMMHOI0
o0ecmeueHus

Conep:xanue

Beenenue B kubepodezonacHocTs u yszsumoctu 110.
Mogenu yrpo3 1 aHaJIu3 PUCKOB.

Vs3sumoctu BeO-npunoxenuit: OWASP Top 10.
be3onacHas ayTeHTHUKAINSA 1 aBTOpU3AITHSI.
Kpuntorpadust my1st pa3paboTUHKOB.

B ToM uncie MPAKTUICCKUX U HaﬁopaToprlX 3aHATHIl

1. Ananu3 KoJia Ha HaNTU4Ke ysI3BUMOCTeH - pydyHoit review 1000 cTpok
Koza

. SQL mHBeKINH - SKCIUTyaTalus U 3al1UTa YSI3BUMOTO TPUIIOKECHUS

. XSS araxu - CO3JaHUC U ITPCAOTBPALICHHUC MEXKCAUTOBOrO CKPHUIITHHI'A

. CSRF 3amuTa - peanu3zaiusi TOokeHOB U npoBepku Origin/Referer

. CocTaBieHue MOJIeTH YIpo3 JJisi THIIOBOTO BEO-NPUIIOKESHHUSI

. Hactpoiika 6e3omacHoii ayrentudukanuu ¢ JWT u refresh Tokenamu

. Peanmuzarust RBAC cuctemsl ¢ pa3eieHieM NpUBHIETUN

(e BN EN B Ko W KU, [ DY SN RUS | \)

. llIndbposanue nannupix ¢ ucnoiab3oBanrueM AES u RSA

9. XsmupoBanue naposieii ¢ salt u adaptive functions (berypt, Argon?2)

10. Ananus cereBoro Tpaduka ¢ nomorbo Wireshark

11. CxanupoBanue ysizBumocteiit OWASP ZAP u Burp Suite

12. Hactpoiika HTTPS u co3nanue caMonoInucanHbIX cepTU(UKATOB

13. 3amuta ot brute-force aTak ¢ orpaHUYEHHEM TOMBITOK BXOIa

14. be3onacHas pabora ¢ daitnamu

15. Peanuzanmst 6€30mMacHON Jeceprain3aiui JaHHBIX

16. AyI[I/IT JIOTOB 0€30ITACHOCTH U BEISBIICHUC HO,Z[OSpHTCJ'IBHOfI
AKTHUBHOCTHU

17. Hactpoiika CORS nonutuk 1yist BeO-IpUI0KeHU I

18. 3ammra or DDOS arak ¢ moMomipio rate limiting

19. bezonacHast paboTa ¢ MaMAThIO B IPUIIOKEHHSIX
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20. Co3pganue 0e3omacuHoro API ¢ Banuganueii Bcex BXOAHBIX JAHHBIX

B ToM 4uciie caMocTosAATeIbHAsI padoTa 00y4amMuXcst
Heobxooumocms u memamuxa onpedensiromcs 00paz08ameibHoll
opeanuzayueti

Tema 6.2.
Pa3zpaboTka
0esonacuHoro I1O n
NPUKJIATHAS
Kpunrorpagus

Conep:kanue

[TpunIUIBEI 0€30ITACHOTO MPOSKTUPOBAHUS APXUTEKTYPHI.
Kpunrorpadudeckne mpoTOKOIb ¥ UX Pean3arIiys.
Kpunrorpadus B MOOHIBHBIX MPHITOKEHHSIX.
Kpunirorpadus B BeO-npui1oKeHHUX.

Kpunrorpadus B 00a4HbIX cpeaax.

B ToM umciie npakTHYecKUX U J1a00pPaTOPHbIX 3aHATHI

21. Peanuzanus end-to-end mmdpoBanus Uit MecceHpkepa Ha Signal
Protocol

22. Hactpoiika TLS 1.3 c perfect forward secrecy u coBpeMeHHBIMU
cipher suites

23. Coznanme secure OAuth 2.0 mposaiinepa ¢ PKCE u 3ammroii oT atak

24. NmmnemenTtanus JWE (JSON Web Encryption) ajis 3ammméHHbIX
TOKEHOB

25. Pa3paboTtka 6e3omacHoro voting system ¢ homomorphic encryption

26. Co3nanue cryptocurrency wallet c ECDSA wu hierarchical deterministic
keys

27. Peanmuzanms secure password manager ¢ client-side encryption

28. Hactpoiika HSM sMysiitopa [uis annapaTHO# 3alUThl KIouen

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

30. Ummuiemenranus zero-knowledge proof ans ayrentudukanuu 6e3
HapoJIs

31. Coznanue blockchain smart contract ¢ 3anuToii oT reentrancy attacks

32. Peanmuzanus secure multi-party computation Juist COBMECTHBIX
BBIYMCIICHUI

33. Hactpoiika quantum-resistant cryptography c lattice-based
AITOpUTMaMHU

34. Pa3pabotka secure API gateway ¢ JWT verification u rate limiting

35. Co3nanue hardware-backed key storage ans MoOUIBHOTO
MIPHJIOKEHUS

36. UmnnemenTanus digital signature system ¢ timestamping

37. Hactpoiika certificate transparency logs ans monutopunra SSL
cepTuhHUKATOB

38. Pa3paboTka secure session management ¢ 3auuToi ot hijacking

39. Co3nmanue cryptographically secure RNG (random number generator)

B Tom unciie camocTrosiTeqbHAs padoTa 00y4arOIIMXCH
Heobxooumocmov u memamuxa onpedensiomcs 06pazo6amenvHol
opeanuzayuet

Yueonas npakTuka (144 yaca)

Buawbl pador:

1. IIpoexTnpoBaHue MOAYJIEH IPOTPAMMHOTO OOECTIEYEHHSI C yUETOM TEXHUYECKOTO 3a/1aHuUs
2. Busyanuzanuu v onucaHUs apXUTEKTYPHBIX pEIIeHUI

3. Ompenenenne HHTEP(EICOB 1 B3aNMOACHCTBUS MOYJIEH B CHCTEME

4. Cozmanue MOIYJICH MPOTrPaMMHOTO 00CCIICUCHHUS
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5. Pabora c API u BeG-cepBrcamMu 17151 B3aUMOACHCTBUS MEKAY MOLYJISIMH

6. Pabora c HHTETpalIMOHHBIMY TLIATPOPMAMH U MHCTPYMEHTaMH

7. Otnagka IporpaMMHOTO OOecTiedeHHs Ha YPOBHE IPOTPaMMHBIX MOTyJIei

8. TectupoBaHue MPOTrPaMMHOTO 00ECIICUCHUS

9. ®opmupoBaHUE TECTOBBIX CIIECHAPHEB

10.IToaroroBka TecTOBBIX maTdGopm (YCTAaHOBKA ONEPAITMOHHON CUCTEMBI, TOTIOTHUTEIIEHOTO
MIPOrpaMMHOT0 OOECTIEUEHHSI U APYTOTo 10 HEOOXOTUMOCTH )

11.0nenka o0beMa TECTUPOBAHHUS IPOTPAMMHOT0 00eCTIEYeHHS ¢ LEeNbI0 ONpeAeIeHUs] HE00X0IUMBIX
PECYPCOB /ISl €T0 BBITIOJTHEHUS

12.®opmupoBaHue 1 NPEACTaBICHIE OTYETHOCTH O TIOATOTOBKE K BHITIOTHEHUIO 33JJaHHs Ha
TECTUPOBaHKE MIPOTPAMMHOTO 00ECTIEYEHHUS B COOTBETCTBHH C YCTAHOBJICHHBIMH perIaMeHTaMHt

13.BBInosHEHNE TECTOBBIX MPOLEAYP Ha TECTOBBIX JaHHBIX

14.Co31anme TEXHUISCKON TOKYMEHTAITHH 71T MOTYJICH

15. JoxymentupoBanue kona, APl u unTepdeiicon

16.Pabota co cienuaai3upoBaHHBIM IPOrPaAaMMHBIM 00€CIICUEHHEM 110 TOKYMEHTUPOBAHUIO
MPOrpaMMHOT0 KOJIa

IIpousBoacrBeHHas npakTuka (144 yaca)

Buasl pador:

[IpoexTupoBaHue MOIyIEN NPOrpaMMHOIO 0OECIIEYEHUs ¢ YUYETOM TEXHUUECKOTO 3a1aHUs

Busyanusanuu v onucaHusl apXUTEKTYPHBIX PELICHUI

Omnpenenenue nHTEpQEHCOB U B3aMMOICHCTBUS MOAYJIEH B cCICTEME

Coznanre MoTyeli MporpaMMHOTO 00eCIeYeHN S

OnTumu3anys KoJia ¥ allrOPUTMOB IPOTPAMMHBIX MOJIYJICH ISl YBEIUYECHUS TPOU3BOTUTEIHHOCTH

MOHUTOPUHT ¥ aHAIN3 TPOU3BOAUTENLHOCTH PUIIOKEHUN

WnTerpanus nporpaMMHbBIX MOZAYJEH 1 KOMIIOHEHTOB B €IMHOE [IPOTPAMMHOE pelIeHHE

Pabota ¢ API 1 BeG-cepBrCcaMu JJIs1 B3AUMOJICHCTBHUS MEXKITY MOIYIISIMHU

. Pabota ¢ mHTErpanMOHHBIME TUTATHOPMaMHU U HHCTPYMEHTaMU

10 ObecnieueHre COBMECTUMOCTH U CTaOMIIBHOCTH CUCTEMBI

11.01magka mporpaMMHOTO 00ecTIeUeHNs Ha yPOBHE IPOTPAMMHBIX MOIYJIEH

12.TectpoBaHue MPOrpaMMHOTO 00eCTIeUeHHS

13.@opMupoBaHre TECTOBBIX CLICHAPHEB

14.IToaroroBka TeCTOBBIX IIATGOPM (YCTaHOBKA ONEPALIMOHHON CUCTEMBI, JOTIOIHUTEIHHOTO
MIPOrPaMMHOT0 OOECTIEUEHHSI U APYTOTO 10 HEOOXOTUMOCTH )

15.0uenka 00beMa TECTUPOBAHUS IPOTPAMMHOTO O0CCIICUCHHS C TISITBI0 ONPEACICHHS HE00X0AMMBIX
PECYpPCOB AJIS €70 BHIOIHEHUS

16.HacTpoiiku TeCTOBOW Cpelbl M almapaTHBIX CPEICTB IS BHITTOJIHEHUS TECTUPOBAHMSI IIPOTPAMMHOTO
o0ecrieueHus B COOTBETCTBUH C 33JJaHHEM Ha TECTUPOBAHUE B IIpeJieax CBOEH KOMIIETEHITHH

17.®opMupoBaHre U NpeACTaBICHHE OTYETHOCTH O MOATOTOBKE K BHITOJIHEHHIO 3ajaHus Ha
TECTUPOBAHNE MPOIPAMMHOI0 00ECIIEUEHHUS B COOTBETCTBUU C YCTAHOBJICHHBIMH PerIaMeHTaMHt

18.BhInoHeHNE TECTOBBIX MPOIEYP HA TECTOBBIX JTAHHBIX

19.Co3nianne TeXHUYECKOW JOKYMEHTALNHU ATl MOAYyJeH

20.JoxymentupoBanue koaa, APl u untepdeiicos

21.Pabota co crenuain3npoBaHHBIM ITPOrPAaMMHBIM 00€CTICUSHUEM 110 TOKYMEHTHPOBAHHUIO
IPOrpaMMHOTI0 KoJia

A e R e

Pexomenoyeman popma npomescymouHoil ammecmauyuu — IK3ameH

Bcero 900 yacos

2.4. KypcosBoii paboTta (IpoeKT)

BrImonmHseTCS KOMIUIEKCHBIN KypCOBOM MPOEKT IO BceMy MPOodeCCHOHATEHOMY MOTYJIIO.

[IpuMepHas TeMaTHKa KypCOBBIX MPOEKTOB (padoT)

1. PaszButue u unrerpanus HR-Moyns B KaJpoByIO CUCTEMY IPEITPUITUS IS
aBTOMATHU3ALIMH MPOLECCOB HaliMa U yNPaBIICHUS IIEPCOHATIOM

2. Co3gaHue CUCTEMBI YIIPABICHUSI IPOEKTAMH C UCIIOJIB30BAHUEM MOYJIBHOM
apXUTEKTYPBI
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Pa3paboTka u uHTEerpanus Moayis ynpasieHus npoekraMu B CRM-cuctemy
Co3znaHue 1 HHTETPAIHS IIATSKHOTO MOJTYJIS IS SJICKTPOHHONW KOMMEPIIAN
Coznanne maatgopmsl Uit 0OMEeHa COOOIIEHUIMU

WuTerparus pa3HbIX 0a3 JaHHBIX B SHHYIO CHCTEMY

7. MopynbHast apXUTEKTypa U UHTETpalusi MOAYJIeH B pacipeIeIeHHON cucTeMe

SNk

YHOpaBJICHUA CKIAACKUMH 3artaCaMu

8. Co3nmanue Moy ayTeHTU(DUKALUU
9. MHurerpanus 6a3sl JaHHBIX ¢ MOAYJIeM 00paOOTKH JaHHBIX
10. Co3manus 1 UHTETpALMsI AaHATUTHYECKOTO MOTYJIS A7t 00pabOTKM TaHHBIX B

MEIUITMHCKOW HH(POPMAITMOHHOM CHCTEME

11. Pa3pabotka u uHTErpaus odpaszoparenbHOro Moayis B LMS-cucremy
12. Pa3paboTka 1 UHTErpaus reoJI0KallMOHHOTO MOJYJIS B CUCTEMY yIpPaBICHUS

TPaHCIIOPTOM

13. Pa3paboTka u uHTErpamusi HOBOT0 MOYJIS JUIsl CHCTEMBI YIIPABJICHUS CKIAI0M

3. YcioBusi peanu3anuu npogecCHOHATIBLHOT0 MOTYJIs

3.1. MaTepuajJbHO-TEXHHMYECKOE 0O0ecreyeHne

Kaouuer vH(OPMANMOHHLIX TEXHOJOTHHI

Oo6opynoBanue yuyeOHOro kabmugera:

Pabouee mecto npenonasarens -1mrt. [locagounsie MecTa o KOJIMYECTBY O0YyHAIOIIUXCS —

10mT.

Jlocka knaccHas -1mir.

Crenn nHpOpMaIMOHHBIN -5S1IT. YueOHO-HarsAHBIE TocoOust. KoMIbIOTEpHI € THIICH3UOHHBIM
MIPOTPaMMHBIM O00€eCIIeYeHUEM

Microsoft Windows 10 Home

Microsoft Office 2010 Professional

Cnpasouno-npaBoBas cuctema "['’”APAHT"

Adobe Acrobat Reader DC

1 BO3MOKHOCTBIO MOJKIIOUEHUS K MHPOPMAIIMOHHO - TEJICKOMMYHHUKAIITMOHHON CEeTH
«MHuTeprer» - 10mT. MynbTumeauiiHas yctaHoBKka —l mT.

3.2. YueOHO-MeTOANYEeCKOe o0ecIeyeHue

Jns peanuzanuu mporpaMMbl  OMOIMOTEYHBIH (OHA 00pa30BaTENbHON OpraHU3aLUuU

JIOJDKEH MMETh MeYaTHBIe M AJIEKTPOHHBIE 00pa3oBaTebHble U HH()OPMAIIMOHHBIE PECYPChI IS

UCTIONIb30BaHusl B oOpa3oBaTelbHOM mporecce. [lpu dopmupoBannu OUOIHOTEYHOTO (GOHIA

00pa30BaTeNIbHON OpraHu3allii BBIOMPACTCS HE MCHEE OJHOTO W3JaHHUS W3 TEPEUMCIICHHBIX

HMKE II€YaATHBIX I/I3I[21HI/II>1 N 3JICKTPOHHBIX I/ISILaHI/Iﬁ B KAQUCCTBC€ OCHOBHOTI'O, ITPU 3TOM CIHCOK

MOKET OBITh JOITIOJIHEH HOBBIMH U3 IaHUSMU.

3.2.1. OcHoBHbIE MeYaTHbIE /W 3J1eKTPOHHbIE H31aHUS

1. Aranbiios, B. I1. MatemaTinueckue METObI B IPOrPaMMHUPOBAHUN: YUeOHHK / B.

I1. AranbioB. — 2-e u3n., nepepad, u gon. — Mocksa: POPYM : UTHOPA-M, 2023. — 240 c.
— (Cpemnee mpodeccuonanmpHoe obOpazoBanme). - ISBN 978-5-8199-0410-7. - Tekcr:
anektpoHHbd. - URL: https://znanium.ru/catalog/product/1896458 — Pexum nocryma: 1o
IIOAITMCKE.
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2. Emenuna E.W. [lonnepxka ¥ TeCTUPOBaHHE MPOTPAMMHBIX MOIYJEH: y4eOHUK /
E.. Emenuna. — MockBa: KHOPYC, 2024. — 272 c¢. — (Cpennee mnpodeccuoHaabHOe
oOpa3oBaHmUe).

3. Konnaes, B. JI. YUnuciaeHHble METOBI M MPOTPAMMHUpPOBAHUE: yueOHOE mocodue /
B./l. Konpnaes; nox pen. JL.I'. 'arapunoit. — Mocksa: @OPYM : UHOPA-M, 2025. — 336 c.
— (Cpemnee mpodeccuonanpHoe obOpazoBanme). - ISBN 978-5-8199-0779-5. - Tekcr:
anektpoHHbd. - URL: https://znanium.ru/catalog/product/2139606 — Pexum nocryma: 1o
TIOJTITHCKE.

4. Jlammank MLI1. Yucnenusie metonsl: yuebnoe uznanue / Jlammunk M.I1., Parynuna
M.U., Xennep E. K. - MockBa: Axanemus, 2024. - 256 c. (CnenuanbHOCTH CpPEIHETO
npodeccuonaibHOro obpaszoBanmsi). - URL: https://academia-moscow.ru - Pexxum mocrtyma:
OnexTpoHHas 6ubnuoreka «Academiamoscow». - TEKCT: 37I€KTPOHHBIH

5. PoraueBa O.A. Pa3zpaboTka mporpaMMHBIX MOJyJIeH: yueOHOE u3aanue / Porauera
O.A. - MockBa: Axanemus, 2024. - 272 c. (Ilpodeccun cpemnero mnpodeccuoHaILHOTO
obpaszoBanms). - URL: https://academia-moscow.ru - Pexum nmoctyma: ODnaeKkTpoHHas
oubmmoTeka «Academia-moscowy. - TeKCT: JEKTPOHHBIN

6. Cna6noB, B. JI. UuciaeHHble METOJBI M IPOrPaMMHUPOBAHHE: yueOHOE TocoOue
st CIT1O / B. JI. CnabuoB. — 2-e usn., crep. — Cankrt-IletepOypr: Jlanp, 2022. — 460 ¢. —
ISBN 978-5-8114-9250-3. — TekcT: snekTpoHHBIA // JlaHb: 3JIEKTPOHHO-OMOIHOTEUHAS
cuctema. — URL: https://e.lanbook.com/book/189402 — Pexum poctyma: isi aBTOPH3.
10JIb30BaTENEN.

7. ®enoposa I'.H. OcyuiecTBieHre UHTErpalvu MpOrpaMMHBIX MOJyJIel: yueOHoe
mznanue / @enoposa I'.H. - MockBa: Akanemusi, 2023. - 288 c. (CnenuanbHOCTH CPETHETO
npodeccuonansHoro obpazosanusi). - URL: https://academia-moscow.ru - Pexum moctyma:
OnexktpoHHas Oubnuoreka «Academia-moscowy. - TekcT: 3JeKTPOHHBIH

8. @enopoa ['.H. PazpaGorka Monyneil mporpaMMHOro obOecnedeHus i
KOMIBIOTEPHBIX cucTeM: yueOHoe usnanue / degoposa I'.H. - Mocksa: Akagemus, 2024. - 384
c. (CneumansHocTH cpemHero npodeccruoHanbHOro 0oOpasoBanus). - URL: https://academia-
moscow.ru - Pexum noctyna: DnekrponHas Oubnmoreka «Academia-moscow». - Tekcrt:
3JIEKTPOHHBIN

3.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH (1pU He0OX00UMOCU)

1. I'OCT 19.001-77. T'ocynapctBennbiii cranaapt Coro3a CCP. Enunas cucrema
porpaMMHOM JoKyMmeHTanuu. OOue monoxeHus (BBeaeH B jeictBue IlocTaHoBiieHHEM
TI'occranmapra CCCP ot 20.05.1977 N 1268). - URL: https://www.consultant.ru - Pexum
noctyna: [IpaBoBoBoit cepeep Koncynbrantllmtoc. - Tekcer: 3neKTpOHHbIM

2. I'OCT 19.101-77. TocynapctBennbiii cranaapt Coro3a CCP. Enunas cucrema
MPOTPAaMMHOM JTOKYMEHTallMu. Buabl mporpaMM W TpPOTPaMMHBIX JIOKYMEHTOB (BBEICH
[ToctanoBnennem  l'occrammapra CCCP  or  20.05.1977 N 1268). - URL:
https://www.consultant.ru - Pesxum nocryma: I[IpaBoBoBoii cepsep Koncymnprantllmoc. - Tekcr:
3JIEKTPOHHBIN

3. I'OCT 19.102-77. TocynapctBennbiii cranmapt Coro3a CCP. Enunas cucrema
nporpaMMHOi nokymeHTauuu. Craguu pa3paboTku (BBeneH B jneictBue IloctaHoBnenunem
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I'occrangapra CCCP ot 20.05.1977 N 1268). - URL: https://www.consultant.ru - Pexum
nocryna: [IpaBoBoBoii cepBep Koncynbrantllntoc. - Tekct: 31eKTpOHHBIN

4. I'OCT 19.201-78. T'ocynapctBennbiii cranaapt Coro3a CCP. Enunas cucrema
NPOTPpaMMHOM JIOKyMeHTanuu. TexHuueckoe 3anaHue. TpeOoBaHMA K COJACPNKAHUIO H
odpopmiienuto (BBeneH B aeiictBue llocranosienuem [occranmapra CCCP or 18.12.1978
N3351). - URL: https://www.consultant.ru - Pexum poctyna: IIpaBoBOBOi cepBep
Koncynprantlntoc. - TeKCT: 3JIeKTpOHHBII

5. I'OCT 19.701-90. Epunas cuctema nporpaMMHOM JOoKyMeHTauuu. Cxembl
QITOPUTMOB, TIPOTPAMM, JaHHBIX U cucTeM. O003HAaYCHUsI YCIOBHBIC U MPAaBHJIA BBHITIOJHEHUS
(yrB. IlocranoBnenuem I'occranmapra CCCP or 26.12.1990 N 3294). - URL:
https://www.consultant.ru - Pexxum nocryna: IlpaBoBoBoii cepBep Koncynbrantllntoc. - Tekct:
3JIEKTPOHHBIN

6. I'OCT P HCO/M3BK 25023-2021. HamumonanbHbI cTaHAapT Poccuiickoi
Oenepanun. CucTeMHasi ¥ IporpaMMHasi HHXeHepHs. TpeOoBaHMs U OIleHKa KauyeCcTBa CUCTEM
n mporpammuoil mpoaykiuu (SQuaRE). M3mepenuss kadecTBa CHUCTEMBI M MPOTPAMMHOMN
nponyknuu (yTB. ¥ BBeieH B aeiictBue [Ipukaszom Poccranmapra ot 19.11.2021 N 1524-c1). -
URL: https://www.consultant.ru - Pexxum nocryna: IIpaBoBoBoii cepBep Koncynwsrantltoc. -
TeKCT: ANeKTPOHHBIN

7. AxomnoB, A. C. VmHuTanMOHHOE MOJEIUPOBAHHE: YUCOHHK M TPAKTHUKYM IS
By30B / A. C. AkomnoB. — 2-¢ u3ll., nepepad, u gon. — Mocksa: M3narensctBo FOpaiit, 2024.
— 426 c. — (Bricuiee obpazoBanue). — ISBN 978-5-534-18379-5. — TekcT: 31eKTpOHHBIH //
Oo6pazoBarenbHas maatdgopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/534885

8. 3roma 1O. H. IlpoexTnpoBaHue MNpoOrpaMMHOro obecredeHus:: y4eOHO-
Metonudeckoe mocodbue / KO. H. 3roma. — CII6.: Haykoemkue texnomoruu, 2024. — 74 c.
URL:https://publishing.intelgr.com/archive/Proektirovanie-programmnogo-obespecheniya.pdf.
- TekcT: 3JIeKTpPOHHBII

9. [Toxonoauna E. B. PeBbronpoBanue nporpaMMHBIX MOJyJIeH: yueOHoe u3aanue /
[Toxononuna E. B., JlonroBa H. A., AnanweB /I. B. - MockBa: Axkanemus, 2024. - 208 c.
(CnenmansHocTH cpefaHero mnpodeccuonanbHoro obpasoBanms). - URL: https://academia-
moscow.ru - Pexum mocryna: DiekrponHas Oubnmoreka «Academia-moscow». - Tekcr:
3JIEKTPOHHBIN

10.  bubGmmoteka npodeccuonana Nel https://profspo.ru/

4. KOHTpOJ/Ib M OLICHKA Pe3y/IbTATOB 0CBOCHUS
npogeccuoHaIbLHOr0 MOLYJIS

Kon IIK, OK Kpurepuu onenku pesyjbrara @®opMBbI KOHTPOJIS U
(moxa3aTe/jii OCBOEHHOCTH KOMIIETEHIINi) MeTO/1bl OLIEHKH
OK.01 pacmo3Haer  3amayy ~ w/uam  npobinemy B | KoHTponbHBIE paboTHI,

npoeCCHOHATFHOM W/WIIA COIMAJIbHOM KOHTEKCTE; | 3a4eTHl,

aHAIM3HUPYET 3a7ady W/Wiu MmpoOJeMy; omnpeaenseT | KBamupuKalnOHHbIE
ATalbl PEHICHUS 3aJaud; BBIIBISICT U I(PQPEKTHBHO | HCIIBITAHUS, 3alITa
HAaXoAuT  WH(pOpMANMIO, HEOOXOAMMYIO  JUIS | KYPCOBBIX U JUITIOMHBIX
pemnieHusl 3aJadyd  W/WiIM  NPpOOJEMBI; COCTABJISET | MPOEKTOB (padbor),



https://publishing.intelgr.com/archive/Proektirovanie-programmnogo-obespecheniya.pdf
https://urait.ru/bcode/534885
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IUIaH  JIeHCTBUS;  ONpenenseT  HeoOXOoIUMbIe
pecypehl; OLEHUBAET pe3ylbTaT U IOCIEACTBUSA
CBOMX JEUCTBUH (CAMOCTOSITETLHO WM C IOMOIIIbIO
HAaCTaBHHUKA)

OK.02

ompenenseT 3ajadd Uil TOUCKa HWH(POpPMAaLUY;
olnpenaesseT HE0OX0IUMbIe HCTOYHUKU
uHpOpMallMK;  IJIAHHPYeT  Mpolecc  IOHMCKa;
CTPYKTypHUpYET MIOJIyYEHHYIO uH(pOpMalIIO;
BbIIENIIET  Hauboyiee  3HAYMMOE B IEpevHe
nH(popMaLnu; OILICHUBAET MIPaKTUYECKYIO
3HAYMMOCTb  PE3yJIbTaTOB TOUCKA; O(OopMIIIeT
pe3yabTaThl IOUCKA

OK.03

OTIpe/ieNIsieT aKTyaJlbHOCTh HOPMAaTHBHO-IIPaBOBOM
JOKYMEHTaluu B npodeccuoHaIBLHON
NeSITeIbHOCTH; MPUMEHSIET COBPEMEHHYIO HAay4HYIO
npoeCCUOHATIBHYIO TEPMUHOJIOTHIO; ONpeNeisieT U
BBICTPAUBAaET  TPACKTOPHUH  MPOPECCHOHATBHOIO
pa3BUTHS U cCaMO00Opa30BaHUs

OK.04

OpPraHU30BBIBACT PAOOTY KOJJIEKTHBA M KOMaHJbI;
B3aMMOJICHICTBYEeT C KOJUIETaMH, PYKOBOJICTBOM,
KIIMEHTaMHU B XoJe npodeccruoHaIbHON
JeSITeNIbHOCTH

OK.05

U3JIaraeT CBOM MBICIU M 0QOPMIISTH TOKYMEHTHI 110
npodeCCUOHATBLHON TeMaTHKE Ha roCyIapCTBEHHOM
S3bIKEe, TPOSBIATH TOJEPAHTHOCTH B pabouem
KOJUICKTUBE

OK.06

OIIMCEHIBAET 3HAUMMOCTD CBOCH CIIEIMAJIbHOCTH

OK.07

COOJIFO/IaeT HOPMBI IKOJIOTUYECKOM 0€30ITacHOCTH
OIpECTSITh HAMpPaBICHUS PECypcocOepekeHHs B
paMKax Tpo(eCCHOHANBHOW  JESTENBHOCTH  TI0
CIICIMATHHOCTH

OK.08

yepeayer  CMEHY  JIEATENbHOCTHU;  BBIIOIHSET
KOMIUIEKC  JIeueOHOW TUMHACTHKH C  Y4ETOM
poeCCHOHAITBHON JEATEITLHOCTH

OK.09

MMOHMMAET OOMIMA CMBICT YETKO MPOU3HECEHHBIX
BBICKa3bIBAaHUI Ha W3BECTHBIC TEMBI
(mpodeccronanbHble U OBITOBBIE), TOHHUMAET
TEKCTHI Ha 0a30BbIC MTPO(HECCHOHATBEHBIE TEMBI
y4acTBOBaTh B JHAJIOTaX Ha 3HAKOMBIC OOIIHE H
npodeccHoHaNbHBIE ~ TEMbl;  MHIIET  MPOCTHIC
CBSI3HBIC COOOIIECHUS HA 3HAKOMBIE WITH
HWHTEPECYIONHe MPodhecCnOHATbHBIE TEMBI

K 2.1

MPOEKTUPYET MOJYJIH MPOTPaMMHOTO 0OecredeHUs
C YU4ETOM TEXHHUYECKOTO 3aJaHUs; BU3yAIN3UPYET U
ONUCHIBAET APXUTEKTYPHBIC PEIICHUS; ONpeeisieT
uHTepherchl W  B3aWMMOJICUCTBHE MOIyJIeH B
CUCTEME

K 2.2

CO3MaeT MOIYyJId TPOTPAMMHOTO 0OeCreUeHHUS;
ONTUMU3HUPYET KOA W aNTOPUTMBI TNPOTPAMMHBIX
MOAYJEH JUIsl YBEJIMYEHUS NPOU3BOJUTEIBLHOCTH;
MOHHMTOPUT U aHAJU3UPYET MPOU3BOIUTEIHLHOCTD

yueOHas U
MIPOU3BOICTBEHHAS
MIPAKTHKH, SK3aMEHBI.
WNurepnperanus
Pe3yIbTATOB BBHITIOTHEHUS
MPAKTUYECKUX U
abopaTOPHBIX 3aaHUH,
OLICHKA peIIeHUs
CUTYallMOHHBIX 3a71a4,
OLIEHKa TECTOBOTO
KOHTPOJISI, Pe3yIbTaTOB
HaOI0IeHUH 3a
JESTEITBHOCTHIO
oOyuJaromerocsi B
rpoiiecce y4eOoHou u
MIPOM3BOJICTBEHHOM
MIPAKTUKH
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MIPUII0KEHU N

K 2.3

MPOBOJUT WHTETPALUIO MPOTPAMMHBIX MOIYJICH U
KOMIIOHCHTOB B €JIMHOE MPOTPAMMHOE PpEIICHHE;
padoraer ¢ APl wm  BeG-cepBucamm s
B3aMIMOJICHCTBHSI MEXIy MOIyJIsMHU; paboTaer ¢
MHTETPAIMOHHBIMU iathopMamMu u
WHCTPYMEHTAMH;, OOECIeUYNBAaET COBMECTUMOCTh H
CTaOWJIBHOCTh CHCTEMBI

K 2.4

MPOBOJIUT OTJIAJIKY MPOTPAMMHOI0 OOECIICUCHHS Ha
YPOBHE  MPOTPaMMHBIX  MOJIYJEW;  TECTHUPYeT
nporpaMMHOe obOecrieueHue; (GOpMHPYET TECTOBBIC
CIIGHAapWH;,;  TOTOBHUT  TECTOBBIE  IUIAT(GOPMBI
(ycraHaBIHMBaeT OIIEPAI[IOHHYIO CHCTEMY,
JONOJTHUTETIbHOE MPOTPaMMHOE  OOeCredeHue H
JIpyroe MO HEOOXOIUMOCTH); TPOBOAMUT OIEHKY
o0beMa TeCTUPOBAHUS MPOTPAMMHOTO 00ECIICUCHHUS
C IENBIO OTIPEENICHNSI HEOOXOJUMBIX PECYPCOB ISt
ero BBINTOJHEHUS; HACTPAMBaeT TECTOBBIE CPEIbl U
arrmapaTHbIC CpeacTBa JJIsA BBIINTOJIHCHUA
TECTUPOBAHUS NMPOTPAMMHOTO  OOecredeHus: B
COOTBETCTBUH C 33JaHMEM Ha TECTUPOBaHHE B
npesienax CBOCH KOMIETEHIWH; (GOpMUPYET U
NpPEJOCTABIIET OTYETHOCTh O TOJATOTOBKE K
BBITIOJTHEHHIO 3a7aHus Ha  TECTHPOBaHHE
IpOTpaMMHOT0 00ecrieueHHss B COOTBETCTBHH C
YCTAQHOBJIICHHBIMH  PETJIAaMEHTaMHM;  BBITIOJIHSET
TCCTOBBIC MPOUCAYPHI HA TCCTOBBIX JAaHHBIX

IIK 2.5

CcOo34acT TCXHUYCCKYIO JAOKYMCHTAUIO JJI

MOJYJIEH; NoKyMeHTupyer  kon, APl m
uHTEepdeiicoB; paboTaeT co CHelHaTU3UPOBAHHBIM
IIPOrPaMMHBIM o0ecnieueHneM o

JOKYMCHTHUPOBAHHIO IIPOIrpaMMHOI'O KOJ1a
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