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1. OBIIAA XAPAKTEPUCTUKA PABOYEM ITPOT'PAMMBbBI
IMPO®ECCHUOHAJIBHOI'O MO YJIA

IIM.02 Pa3paboTka 1 HHTerpanus MoayJeil NPOrpaMMHOro odecrne4eHus

1.1. O6aacte npuMeHeHHs1 padoyeil IPOrpaMMbl

PaGouast mporpamMma mpogeCCHOHATBHOTO MOIYJIS SBISETCS YacThIO MPOrPaMMBbI TIOJTOTOBKU
crienuanucToB cpeaHero 3BeHa B cooTBerctBHM ¢ PI'OC CIIO mo cnenmamsHoct 09.02.11
Pa3pabotka u ympaBieHHUE NpPOTpaMMHBIM OOECIEYeHHEM B YacTH OCBOCHHUSI OCHOBHOTO BHA
npodeccuonanibHor  nesrensHocT (BITJ]): Pa3paboTrka w wHTErpanmmss MoIysed IporpaMMHOTO
oOecrieueHusl.

12. Heau u 3aga4d npodeccCHOHATBHOr0 MOAYJsI — TpedGoBaHHMs K pe3yJbTaTam
0CBOEHHS MPO(eCcCHOHATIBLHOTO0 MOIYJIsI

C menpi0  OBJQACHHMS  yKa3aHHBIM  BHAOM  MPO(ECCHOHATBHOM  JCSITCIIBHOCTH U
COOTBETCTBYIOIIMMHU MPOPECCUOHAIBHBIMU KOMIETCHIMSIMH OOYyYalOlUICSd B XOJI€ OCBOCHHUSA
po(heCcCHOHATBEHOTO MOAYJIS IOJKEH:

Kon OK, IIK YMmeThb 3HarThb Baagern
HABBIKAMH
OK.01B»16upats Bei6upats criocoOst aKTyaJIbHBIN -
CIOCOOBI pelIeHUs pelieHus 3aaau npodeccuoHaNbHBIN U
3a1a4 poQeCCHOHAIBHON COLMAJIBHBI KOHTEKCT,
npodeccuoHanbHOM JeSITEIIbHOCTH B KOTOPOM MPHUXOAUTCS
JeSTeTbHOCTH MIPUMEHUTEBHO K paboTtatb U JKHUTb;
MPUMEHUTEIHHO K pa3IMYHbIM OCHOBHBIE  HCTOYHUKHU
pa3IuYHbIM KOHTEKCTam nH(pOpMaIUU U PeCypChl
KOHTEKCTaM JUIsL peleHusl 3ajad u
npoOem B
npodeccCuoHaTEHOM
u/unu COIMAJIbHOM
KOHTEKCTE;
QITOPUTMBI

BBINOJIHEHUS padoT B
poQeCCUOHAILHON U
CMEXXHBIX 00J1acTAX;
MeTO/Ibl pabOTHI B
npodeccuoHaNbHOMN U
CMEXHBIX chepax;
CTPYKTYpY IIaHa JUis
pelIeHHs 3a1a4;
MOPSI0K OLIEHKU
pe3yIbTaTOB PEIICHUS

3a1a4
po¢eCCHOHATBHON
JIESTEIIbHOCTH
OK.02 HMcnonb3oBaTh Ucnonp3oBath HOMEHKJIaTypa -
COBPEMEHHBIE CPEJICTBA | COBPEMEHHBIE CPEACTBA | MHPOPMALMOHHBIX
MOKCKa, aHaJIn3a " MOKCKa, aHaJIn3a U HCTOYHUKOB,
UHTEpIpeTalun UHTEpHpeTalun PUMEHSEMBIX B
uH(popManuu, 1 uH(popManuu, 1 npodeccuoHaNbHOM




nH(pOpMaIMOHHBIC
TEXHOJIOTHUHU AJIA
BBITTOJIHEHUS 32144
npohecCHOHATBLHOM
JeSITeIIbHOCTH

nH(pOpMaIMOHHBIE
TEXHOJIOTHUHU AJIA
BBITIOJIHEHUS 32124
npodecCHOHATBLHOM
JeSITeITbHOCTH

NEeSITETTHHOCTH;, TPHEMBI
CTPYKTYpUPOBAHHUS
uHpopmanuu; Gopmar
odopmIIeHUS
pe3yJIbTaTOB IMOKCKA
uHopManuy,
COBpPEMEHHBIE CPE/ICTBA
U yCTPOMCTBA
uHpOpMaTU3aIUH;
MOPSIOK MX
NPUMEHEHUS U
POTpaMMHOE
obecrnieueHue B
npodecCHoHATBLHOM
NESITETIHOCTH B TOM
qHCIIe C

UCIOJIb30BaHUEM

M (POBBIX CPEACTB
OK.03 IInanupoBare u | [InmanupoBaTs u coaep)kaHue
pean30BbIBAaTh peajin30BbIBAaTh aKTyaJIbHOU
coOCTBEHHOE coOCTBEHHOE HOPMAaTUBHO-TIPABOBOM
poeCCHOHAIBHOE U poeCCHOHAIBHOE U JIOKYMEHTAIUU;
JUYHOCTHOE Pa3BUTHE, | JTUYHOCTHOE Pa3BUTHE, | COBPEMEHHAs HayudHas U
IPEeIIPUHUMATEIBCKYIO | IPEAIIPUHUMATEILCKYIO | TpodeccuoHanbHas
JESITENIbHOCTD B JESITEIbHOCTD B TEPMHUHOJIOTHS;
npoQecCuOHAILHON poQeCCHOHAIBHON BO3MOYKHBIE TPAEKTOPUU
cdepe, UCIIONIB30BAThH cdepe, UCIIOIB30BAThH npodeccuoHanIbHOTO
3HAHUA 110 IPABOBOM U | 3HAHUSA I10 IPABOBOW U | Pa3BUTHS U
¢buHaHCOBOM ¢buHaHCOBOM camMo00pa30BaHus;
IPaMOTHOCTH B rPaMOTHOCTH B OCHOBBI
Pa3IMYHBIX KU3HEHHBIX | PA3JIMYHBIX )KU3HEHHBIX | MPEANPUHIMATEIbCKON
CUTYaLUAX CUTYaLUAX JIeSITEIIbHOCTH; OCHOBBI

¢buHaHCOBOM

IPaMOTHOCTH; ITPAaBUIIA
pa3paboTku 6u3Hec-
TUIAHOB; TIOPSIOK

BBICTpPanBaHUS
Ipe3eHTalHH;
KpeIuTHbIE 0AaHKOBCKHE
IPOAYKTHI
OK.04 D¢ dexTuBHO S¢dexkTuBHO IICUXOJIOTHYECKHE
B3aWMOJICHICTBOBATh U | B3aUMOJICHICTBOBATh U | OCHOBBI JICATEIILHOCTH
paboTaTh B KOJUIEKTUBE | pabOTaTh B KOJUIEKTUBE | KOJIJIEKTHBA,
¥ KOMaHj1e ¥ KOMaHj1e TICHXOJIOTHIECKHE

0COOEHHOCTH JIUYHOCTH;
OCHOBBI ITPOEKTHOMN

JIESTEIIbHOCTH
OK.05 OcymiectBisith | OCyIIECTBIATh YCTHYIO | OCOOEHHOCTH
YCTHYIO U TUCBMEHHYIO | U IUCBMEHHYIO COLIMAIIBHOTO U
KOMMYHHUKAIIUIO Ha KOMMYHHUKAIIUIO Ha KYJIBbTYPHOTO

roCy/1apCTBEHHOM

roCy/1apCTBEHHOM

KOHTCKCTA, IMpaBUJid




s36IKe Poccniickoi
denepaunu C y4eToM

s1361Ke Poccniickoi
denepauyu ¢ y4eToM

odopmIIeHHS
JIOKYMEHTOB U

0CcOOeHHOCTEH 0CcOOeHHOCTEM MOCTPOCHHUS YCTHBIX
COLIMAIIBHOTO U COLIMAIIBHOTO U co00LIeHNI
KYJIBTYPHOTO KYJIBTYPHOTO

KOHTEKCTa KOHTEKCTa

OK.06 IIposiBasiTH [IposiBisITH CYIIHOCTh TPaXKIaHCKO-
IpaXaaHCKO- TPaKIaHCKO- MaTpUOTHYECKOM
NaTPUOTHYECKYIO MaTPUOTHUECKYIO MO3UIUH,

MO3ULIHIO, MO3ULMIO, 00I11eYeTOBEUECKUX
JEMOHCTPUPOBATh JIEMOHCTPUPOBAThH LEHHOCTEN; 3HAYUMOCTh
OCO3HAHHOE MOBEJICHUE | OCO3HAHHOE MOBEIEHUE | MPO(ECCHOHATBHOM

Ha OCHOBE Ha OCHOBE JESITEIbHOCTH 110
TPAAUIIMOHHBIX TPAAUIIMOHHBIX CIIEUATIBHOCTH;
POCCHUHCKHX TYXOBHO- | POCCHHCKHX JYXOBHO- | CTAaHAAPTHI
HPaBCTBEHHBIX HPaBCTBEHHBIX AHTUKOPPYIIIUOHHOTO

IIEHHOCTEH, B TOM
YUCJIE C YIETOM

IIEHHOCTEH, B TOM
YHCIIE C YYETOM

IIOBCACHU 1
MOCICACTBUA €TI0

rapMOHU3AIUH rapMOHU3AIIH HapYIICHHUSI
MEKHAI[HOHATBHBIX U MEKHAITHOHAIBHBIX U

MEXKPEITUTHO3HBIX MEXPEITUTHO3HBIX

OTHOIICHUH, OTHOIIICHUH,

NPUMEHSTh CTAaHJIAPThl | IPUMEHSTh CTAHIAPTHI

AQHTUKOPPYIIUOHHOTO | AHTUKOPPYIMIIHOHHOTO

TIOBEICHHUSI TIOBEICHHSI

OK.07 CogeiicrBoBare | CozeiicTBOBaTh IIpaBHJIa IKOJIOTUYECKOU
COXPaHEHHIO COXPaHEHHIO 0€301acHOCTH TIpU
OKpY’KaloIen Cpeabl, OKpYXKaIOIIeH CPEJIbl, BEJICHUH
pecypcocOepexeHto, | pecypcocOepexeHunto, | npodeccuoHanbHON
NPUMEHSTH 3HaHUSA 00 | IPUMEHSTH 3HAHHUS 00 | IEATCILHOCTH;

N3MCHCHHH KJIMMaTa,

N3MCHCHHH KJIMMaTa,

OCHOBHBIE PECYPCHI,

TPUHIIHATTBI TPUHIIHTTBI 3aJIeliCTBOBaHHBIC B
OepeKIMBOro OepexIMBOro npodeccuoHaTbHON
IIPOM3BOJICTBA, MIPOM3BOJICTBA, NEeSITETLHOCTH;, ITyTH
s heKTUBHO s heKTHBHO obecrnieueHus
JICHCTBOBATH B JIECTBOBATH B pecypcocoepexeHus;
Ype3BbIUaiiHBIX Ype3BBIYAHHBIX TPUHIIHIIBI
CUTYaIHsAX CUTYaIHsIxX OepeKITMBOTO
IIPOU3BO/ICTBA;
OCHOBHBIE HAITPABIICHHSI
U3MEHEHUS
KIIMMAaTHIECKUX
YCJIOBUM peruoHa
OK.08 Hcnonp3oBaTh Hcnonb3oBath poJb GU3NYECKOM

cpencTBa GU3MUECKOM
KYJBTYpPBI I
COXpaHEHHUS U
YKPETUICHUS 3]IOPOBBS B
npoiiecce
npodeCCHOHATBHON
JESITEIIbHOCTH U

cpeacTBa GU3NIECKOI
KYJIBTYpPBI I
COXpaHEeHHs U
YKPETUICHUS 37I0POBbS B
npoiiecce
po¢eCCHOHATBHON
JeSITETIbHOCTH U

KYJIBTYPHI B
OOLIEKYIBTYPHOM,
npohecCHOHATEHOM U
COIIMATIbHOM Pa3BUTHH
YeJI0BEKa; OCHOBEI
310pOBOTO 00pa3a
YKU3HU; YCIIOBHSI




noAJep>KaHus noaJep>KaHus npodeccuoHanbHOM
HEOOXOUMOTO YPOBHSI | HEOOXOIUMOTO YPOBHSL | JESATEIHHOCTH U 30HBI
bu3HIecKou buzIecKoit pucKa pU3NIECKOTro
MOJITOTOBJICHHOCTH MOJITOTOBJICHHOCTH 3JI0POBBS JJIs
CIEIHAIbHOCTH;
CpeacTBa
PO UITAKTUKHI
TIePEHAIPSHKCHUS
OK.09 Tlonb3oBarbCs [Tons3oBaThCs MpaBWIa MOCTPOCHUS -
npodeccuoHaIBLHON npodecCHOHATLHOM MIPOCTBIX M CIIOKHBIX

JIOKYMEHTale Ha
roCyJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX

JIOKYMEHTalue Ha
rOCYJapCTBEHHOM U
WHOCTPAHHOM SI3bIKaX

MpeJI0KEHU N Ha
npodeccuoHaIbHbIC
TEMbI; OCHOBHbIE
00IeYTOTPEeOUTENHHBIC
rJ1aroJisl (ObITOBas M
npodeccuoHanbHas
JIEKCUKA); JTIEKCUYECKHIA
MUHUMYM,
OTHOCSIIIMICS K
OTIMICAHHIO MPEMETOB,
CPEJICTB U MPOIIECCOB

npoQeCcCHOHAIBHON
JIeATEIbHOCTH;
0COOEHHOCTH
MIPOU3HOIICHHS;
IIpaBUJIa YTCHUS
TEKCTOB
npogeCCHOHAIBHON
HaIlpaBJIECHHOCTH
[1K 2.1 IlpoexktupoBath | — MPOEKTUPOBATH — OCHOBHBIE IPUHIIUIIBI | — MPOEKTUPOBAHUS
MOJYJIU IIPOrPAMMHOI0 | MOJYJIH, MIPOECKTUPOBAHUSA monyien 110 ¢
obecrnieyeHus COOTBETCTBYIOLIUE MoOJ1yJIell IPOrpaMMHOTO | y4€TOM TpeOOoBaHUI
Ou3Hec-3a/1a4aM; oOecrieueHus; 3aKa34MKa;
— CO37JaBaTh — S3BIKH — CO3JaHusA
APXUTEKTYpHBIE MpOrpaMMHUpOBaHUs U aApXUTEKTYPHBIX
JIMarpaMmsl 1 TEXHOJIOTHH JIJIS JIarpaMm H
JIOKYMEHTALUIO; peanu3anuy MOLYJIEH; crenuguKanui
— ONpEeneniITh — IaTTEpHBI MOAYJEH;
CTPYKTYpY H IIPOECKTUPOBAHUSA U onpenencHus
uHTepdeichl MOAyYJeH; | CTPYKTYpbI IaHHBIX A1 | UHTEp(EicoB u
— aHaJIU3UpOBaTh co3nianus 3Qp(PEeKTUBHBIX | B3aUMOJIEHCTBUSA

TpeOOBaHUS K MOTYJTIO
U OTPENIEIATh €ro
(GYHKIIMOHATBHOCTB;

— TPOEKTUPOBATh
APXHUTEKTYPY MOIYIIS,
BKIIIOUasi BEIOOD

IO TX OJTSATITAX
MaTTePHOB
MIPOCKTUPOBAHUS U
CTPYKTYPHI IaHHBIX;

1 MacIITaOHpyeMbIX
MOZYJEH;

— MEeTObl aHaJIN3a
TpeGoBaHUH U CrIOCOOOB
oIpe/ieNeHus
(bYHKINOHATBLHOCTH
MOJTYJIS;

— TPHUHLHUIBI CO3IaHUS
uHTepPeiicoB 1
B3aMMOJEMCTBUSI C

MOAYJIEN B CUCTEME.




— co37aBaTth
JTUarpaMMbl KJIACCOB,
MOCJIEIOBATEIbHOCTEH
U TIPOYHX JHUArPaMM
JUTSL BU3YaITU3aI[UH
IPOEKTHPYEMOTO
MOJTYJISI;

— BBIOMpATH
TIOJIXO/ISIIITUE SI3BIKU
POrPaMMHUPOBAHUS U
TEXHOJIOTUH TSI
peann3ai MOTyJIs;
— MPOEKTUPOBATH
uHTEpdEich
POTPAaMMHOTO
o0ecrnieueHus Jyis
B3aUMOJICHCTBHS C
JPYTHMH MOJYJISIMHA U
CHCTEMaMH;

— YYHTBIBATh
TpeOOBaHUS K
MacITabupyeMOCTH,
MPOU3BOIUTEILHOCTH U
0e301acHOCTH TIpU
MPOCKTUPOBAHUN
MOTYJISI;

MIPOBOJUTH aHAIIN3 U
ONTUMU3AIHIO
MPOEKTHPYEMOTO
MOJIYJIS JUIS
MTOBBIIICHUS €T0

3¢ (HEeKTUBHOCTH U
Ka4yecTBa

JIPYTUMU MOAYJISIMUA U
CHCTEMaMHU;

— TPUHIUIIBI
obecrieueHus
0e30macHOCTH,
MIPOU3BOIUTEIILHOCTH U
MacITabupyeMOCTH
[IPY MPOCKTHPOBAHUH
MOJTYJIEH;

METO/Ibl aHAJIN3a U
ONTHMH3AINU
MPOEKTUPYEMBIX
MOJYJIEH s
MTOBBILICHMS UX

s peKTUBHOCTH U
KauecTBa.

1K 2.2 Pa3zpabarbiBaTh
MOJTyJIH ITPOrPaMMHOTO
o0ecrieueHus

— pa3pabaTbiBaTh
MOAYJIU IPOrPAMMHOTO
obecrieyeHus ¢
HCIIOJIb30BaHUEM
Pa3IMYHBIX S3BIKOB
MpOrpaMMHUPOBAHUS U
TEXHOJIOTHI;

— TIPUMEHSATH
MaTTePHBI
MIPOCKTUPOBAHUS U
CTPYKTYpHI TaHHBIX IS
CO3JIaHUS

3 PEKTUBHBIX U
MacIITaOupyeMBbIX
MOJYJIEH;

— aHaJM3UpPOBAThH
TpeOoBaHUS U
OTIPEIETISATh

— SI3BIK
IPOrpaMMUPOBAHUS,
OCHOBHBIE
KOHCTPYKIIUH,
CHUHTAKCHUC;

— TAaTTepHBI
POEKTHUPOBAHUS;

— CTPYKTYpPHI JaHHBIX;
— TPHUHLHUIBI CO3IaHUS
uHTEpPeicoB 1
B3aUMOJICHCTBHUS C
JIPYTUMHU MOAYJISIMA U
CHCTEMaMH, TaKUX KaK
REST API, SOAP;

— paboty ¢
WHCTPYMEHTAILHBIM
POrPaMMHBIM
obecreueHneM;

— CO3JaHus
MOJYyJIEN
MIPOrpaMMHOI0
obecrnieueHrs Ha
Pa3IMYHBIX S3BIKAX
MIPOrpaMMHUPOBAHUS
— OTJAIKH U
TECTUPOBAHUS
pa3pabOTaHHBIX
MOJYJIEH;

— TIPUMEHEHUS
CTPYKTYPHOTO U
00BEKTHO-
OpPUEHTUPOBAHHOTO
MIPOTPaMMHUPOBAHUS

— OIITHUMMH3allun




(YHKIIMOHATLHOCTh
MOJTYJISE;

— CO3/1aBaTh
uHTEepQEICH IS
B3aMMOJICHCTBHUS C
JIPYTUMH MOIYJISIMH U
CUCTEeMaMH;

— obecnieunBarhb
0e301acHOCTD,
IIPOU3BOIUTENILHOCTD U
MacIITabupyeMOCTh
npu pa3padboTke
MOJTYJIEH;

— ONTUMHU3HPOBATH
MIPOEKTUPYEMBbIE
MOJYJIU JUIS
MOBBILICHUS X

3G (HEKTHBHOCTH U
Ka4yecTBa,

— paboTaTh ¢
CHUCTEMOM KOHTPOJIA
BEPCHI;

— yJlyd4llaTth
MIPOU3BOIUTENLHOCTD
MOJYJIEH, BBISIBIIAS U
yCcTpaHsisl y3KHUe MECTa;
— TPOBOJUTH aHAIHU3 U
MOHHUTOPHUHT
IIPOU3BOUTENILHOCTH
MIPUIIOKEHUH;
MPUMCHSITh
WHCTPYMEHTBI ISt
pedakTopuHra u

— METO/BI
ONTUMHU3AINH KOJIA 1
aJITOPUTMOB;

— 3¢ dexTuBHBIC
aNITOPUTMBI U
CTPYKTYPBI TAaHHBIX JUISI
HOBBILICHUS
NPOH3BOAUTEILHOCTH;

— MHOTOIOTOYHOCTb B
NPOTrPaMMHBIX MOJLYJISIX;
— METO/BI
OINTUMHU3AIH CETEBBIX
IPOTOKOJIOB JUIS
YCKOpEHHUs1 OOMeHa
JaHHBIMH;

— KJIIMPOBAHUE
JTAHHBIX;

— yIpaBJICHUE
NaMSThIO;

TEXHUKH  TIOBBIIICHHS
POU3BOAUTEILHOCTH
IPOrPaMMHOTO
obecrnieueHus

KOJIa ¥ aJITOPUTMOB
MIPOTrpaMMHBIX
MOJYJIEH Jis
YBEITUYCHUS
MPOU3BOAUTEIBLHOCT
H;

MOHHUTOPHHIA "
aHajau3a
MPOU3BOAUTEIBLHOCT
U IIPUWIOKEHU .

ONTUMH3ALNH
IIPOrPaMMHOT0 KOJA.

1K 2.3 BeimonHaTh — HMHTETrpUpOBaTh — 0011ue NPUHLUIIBI — MHTErpalnuu

MHTETpaINIo MOIYyIeH | MOIylu U (GYHKIIMOHUPOBAHUS MIPOrPaMMHBIX

Y KOMIIOHEHTOB KOMIIOHEHTHI, anmnapaTHBIX, MoAyJIel U

IPOrpPaMMHOTO oOecrneynBasi UX IIPOrPaMMHBIX U KOMITOHEHTOB B

o0ecrieueHus B3alMOJICIICTBHE; IIPOrpaMMHO- €IMHOE
— paborats ¢ APl u aIrapaTHbIX CPEACTB [IpOrpamMMHOE
YCTaHaBIIMBATh aIMMUHHUCTPUPYEMOM pelIeHuE;
COETMHEHUS MEXKIY MH(OPMaLIOHHO- — pabotel ¢ API u
KOMIIOHEHTaMU; KOMMYHMKAIIMOHHOMN BeO-cepBUCaAMHU IS
— OTCJIEXUBATh U CUCTEMBI; B3aMMOJICHCTBHS
YCTPaHATh KOHPIUKTHL | — MEXIyHApOJHbIE MEXy MOIYJISIMU;
Y OLUMOKYU UHTETPALUK; | CTAHAAPTHI JJIOKAJIBHBIX | — pabOTHI C
— aHAIU3HMpOBATh U BBIYHCIUTEIbHBIX MHTETPallMOHHBIMU
ONpEeNeATh ceTen; mwiarpopmamMu u
3aBHCHUMOCTH MEXKIY — METOABI ¥ MOAXOABI K | HHCTPYMEHTAMHY;
MOJIYJISIMU U MHTETpaIy MOAylne u | obecredeHus




KOMITOHEHTaMU; KOMITOHEHTOB; COBMECTUMOCTH U
paboTarts C — TPUHLUIBI CTa0MIIBHOCTH
pPa3IUYHBIMHU BEPCHOHUPOBAHUS U CHCTEMBI
dbopMaTamMu TaHHBIX U | YIIPABJICHUS
MPOTOKOJIAMU W3MEHEHUSIMH TTPU
nepeaadn JaHHBIX WHTETpaIliH,
TIPUHITATIBI
0e3omacHoOCTH npu
WHTETpauy MOAYJIEH U
KOMITIOHCHTOB
IIK 2.4 BrimoaaaTts — aHAJIM3UPOBATH — MPUHIUIIBI U METOABI | — OTJIAAKU
TECTUPOBAHUE U TpeOOBaHUS K TECTUPOBAHUS MIPOTrPaMMHOTI0
OTJIAJIKY MIPOrpaMMHOMY MIPOTrPaMMHOTO obOecrieueHus Ha
IPOrpaMMHOTO 00€eCIICUCHHIO B obecrieueHus; ypOBHE
obecnieyeHus COCTaBJIATH IIAHBI — OCHOBBI MIPOrpaMMHBIX
TECTUPOBAHUS, MpOrpaMMHUpPOBaHUS U MOJYJIEH;
— CO3/1aBaTh TECTOBBIC | APXUTEKTYpPHI — TECTUPOBaAHUS
CIIEHAPUU U TECT-KEHCHI | MPOTPAMMHOTO MIPOTPaMMHOTO
JUISL IPOBEPKHU obecneyeHus; obecIieueHus;
(YHKIIMOHATBEHOCTH U — OCHOBBI 0a3 JaHHBIX | — (OPMHUPOBAHUS
COOTBETCTBUSA u SQL-3anpocos; TECTOBBIX
TpeOOBAHUSIM; — WHCTPYMEHTHI JJIA CIICHAPHEB;
— BBIIOJIHITE aBTOMAaTH3aIUH — IOATrOTOBKHU
TECTUPOBAHUE TECTUPOBAHUS, TECTOBBIX
MIPOrpaMMHOTO — OCHOBBI pa3paboTku | maropm
obecrieueHus BpYUHYIO | U OTJIAJIKK (ycraHoBka
1 aBTOMaTHU3UPOBAThH MIPOrpaMMHOTO OTePaIIMOHHOMN
MPOIIECC TECTUPOBAHUS;, | OOCCIICUCHHS HA Pa3HBIX | CUCTEMBI,
— aHaTU3UPOBAThH SI3BIKAX JOIIOJTHUTEIILHOTO
pe3ynbTaThl MIPOrpaMMHUPOBAHUS; I1O u apyroro no
TECTUPOBAHUS U — mnoHaATue aedexra HEOOXOUMOCTH);
JIOKYMEHTHUPOBATh MIPOTPaMMHOTO — OIICHKHU 00BeMa
HalICHHBIC OIMOKU; obecreueHus; tectupoBanus [10 c
— pa3pabaTbiBaTh — KpUTEPHUU KauyecTBa 11(S)1 520

CTpaTEeTuy OTIAAKH U
UCTIPABJIATH ONTHOKH B
IPOTrPaMMHOM
00eCIeUeHNH;

— BBIIIOJIHATH
MOJTYJTbHBIE TECTHI C
HCII0JIb30BaHIEM
UHCTPYMEHTOB
TECTUPOBAHMsA, B TOM
qHCIIe
ABTOMATHU3UPOBAHHOI'O
TECTUPOBAHUS;

— HCIIOJIB30BaTh
CUCTEMBI KOHTPOJIS
nedexron I10;
COCTaBIISATh OTYET O
BBIITOJIHCHUN

I10;

— BUIBI U TUIIBI
tectupoBanus [10;

— TEXHUKHU PYyYHOTO
TECTUPOBAHUS,

— TEXHUKH
aBTOMATU3UPOBAHHOTO
TECTUPOBAHUS,

— JKWU3HEHHBIN ITHUKI
nedexra I10;

— TIPUHIUIIEI pa0OTHI B
CHUCTEME KOHTPOJIA
ne(eKToB;

OCHOBHEBIC TIOHATHS O
kaugecte [10

OTpeaeICHUS
HEO0XOAUMBIX
pPECypCOB JUIS €To
BBITIOJTHEHUS;

— HaCTpPOWKH
TECTOBOM Cpeibl U
anmapaTHbBIX
CPEICTB JUIst
BBITTOJTHEHUS
tectupoBanus [10 B
COOTBETCTBHUH C
3aJlaHueM Ha
TECTUPOBAHUE B
Ipezeax CBoen
KOMITCTCHITHH;

— (opmupoBanus u
Npe/ICTABICHUS




tectupoBanus [10

OTYETHOCTH O
MOATOTOBKE K
BBITIOJTHEHUIO
3aJlaHus Ha
tectupoBanue [10 B
COOTBETCTBUU C

YCTaHOBJICHHBIMU
periaMeHTamu;
BBITTOJIHCHUS
TECTOBBIX MPOLIEAYDP
Ha TECTOBBIX
JTaHHBIX
IIK 2.5 OcyiiecTBisiTh | — ONMUCHIBATH — CTaHAApPThI — CO3JaHUA
JIOKYMEHTUPOBaHUE (GyHKIIMOHATTLHOCTD TEXHUYCCKOU TEXHUYCCKOU
MPOTPAMMHBIX MOJTyJIEH B JIOKYMEHTAIIUH; JIOKYMEHTALUM JJIS
MOJyJIeN JIOKYMEHTALNH; — HIPUHLMIIBI MOJYJIEH;
MIPOTPAMMHOI0 — CO3JaBaTh JIOKYMEHTUPOBaHUS — JOKYMEHTHPOBAH
oOecrnieyeHus JAarpaMMsl s IIPOrPaMMHOI0 us koxa, APl u
WJUTFOCTPAIMK pabOThl | 00CCTICUCHHS; uHTEp(ENCcoB;
MOJIYJICH; WHCTPYMEHTBI IS | paboTHI co
— MPOrpaMMHUPOBATH C | CO3JAaHUSI TEXHUYECKOH | CHEHUATM3UPOBAHH
HCIIOJIb30BaHUEM JIOKYMEHTAIUU H | BIM 110 o
KOMMEHTapUEB IS KOMMEHTHPOBAHUS KOJIA | IOKYMEHTHPOBAHU
JIOKYMEHTHUPOBaHUS 0 OpOrpaMMHOIrO
KOJ1a; KoJa
— HCHOJb30BaTh
crenuagbHbIe

METKHU/TETH IS
OTMETKHU Ba)KHBIX
JacTel Koja B
JIOKYMEHTAIUH;

— BECTH XXypHaI
W3MEHEHUI U
¢ukcupoBarthb
OOHOBJICHHS
MIPOTPaMMHBIX
MOJYJIEH;

— pa30uBaTh MOAYIH
Ha JIOTHYECKHE OJIOKH U
OITMCHIBATH KaXKIbIH
OJIOK OTJIEIIbH;

— BKJIIOYATh B
JIOKYMEHTAITH IO
0COOEHHOCTH MOAYJIEH,
TaKue Kak
OTpaHHYEHUS,
VSI3BEMOCTH HUTH
ONTHMAJIbHBIC
HaCTPOWKU;

MIPOBOAMTH PETYISPHOE
OOHOBJIEHHE

10




JIOKYMEHTAITUN TIPH
U3MEHEHUU MO
WY 000aBIIeHUN

HOBOTO ()YHKITMOHAJIA.
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B pesynbTare u3yueHus npodeccnoHaIbHOTO MOIYJISL CTYACHT JTOJKEH OCBOUTH OCHOBHOM BH/T
nearenbHocTd TIM.02 Pa3paGoTka M MHTerpamusi MojayJieil NMPOrpaMMHOrO oodecrnedyeHUs U
COOTBETCTBYIOIIHEEMY MPO(hecCHOHAIbHBIE KOMIIETSHIINH, ¥ 00IIIe KOMIIETCHIINH:

[lepedyenp 00IMMX KOMIIETECHIIHIA:

OK1 Bri6upath criocoOsI perieHus 3a1a4d npo(ecCHoHaIbHOM ASSITSIIBHOCTA TPUMEHUTEIBHO
K Pa3JINYHBIM KOHTEKCTaM

OK 2 Vcnonp30BaTh COBpEMEHHBIE CPE/ICTBA ITOMCKA, aHAJIN3a U UHTEPIIpETali HHPOPMALIUH,
1 MH(OPMAITMOHHBIE TEXHOJIOTHHU JJIS BBIIOTHEHHUS 337a4 MPo(ecCHOHAIbHOM
NEeSATEIbHOCTH

OK 3 [InmanupoBaTh W peaaM30BBIBATH COOCTBEHHOE NPO(PECCHOHATBHOE U JMYHOCTHOE
pa3BUTHE, IPEeIIPUHUMATEIbCKYIO JIeATeNBHOCT, B INpodeccHoHanbHOM  cdepe,
UCIOJIb30BaTh 3HAHWS 110 TNPAaBOBOM M (PUHAHCOBOM TIPaMOTHOCTH B pPa3IMYHbBIX
AKHU3HEHHBIX CUTYyalUsIX

OK 4 DddeKkTHBHO B3aUMOICHCTBOBATh U Pa00TATh B KOJJICKTUBE M KOMaH/IE

OK5 | OcymecTBiirh YCTHYIO U TUCBMEHHYIO KOMMYHHUKAIHIO Ha TOCYIaPCTBEHHOM $SI3bIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLUAIBHOTO U KYJIBTYPHOTO
KOHTEKCTa

OK 6 | [IposiBIsiTh Tpa)IaHCKO-MATPHOTHYCCKYIO MO3MIUI0, JIEMOHCTPHPOBATh OCO3HAHHOE
MIOBEJICHHE HA OCHOBE TPAJAULIMOHHBIX POCCUHCKUX TyXOBHO-HPABCTBEHHBIX LIEHHOCTEH, B
TOM 4YHCI€ C YYE€TOM TapMOHHU3alUM MEXHALMOHAJIBHBIX U  MEXKPEIUTHO3HBIX
OTHOILLICHUH, MPUMEHATh CTaHAAPTHl AHTUKOPPYILIMOHHOTO TIOBECHUS

OK7 CopnelicTBOBaTh COXPAaHEHHMIO OKpY’KaloOIIEeH cpelbl, pecypcocOepexeHnto, MPUMEHSATh
3HaHUS 00 M3MEHEHWH KJIMMaTa, MPUHIUIBI OEpexIIMBOTO MPOU3BOACTBA, F(P(PEKTUBHO
JIEHCTBOBATh B UPE3BBIYaNHBIX CUTYALUAX

OK 8 Hcnonb3oBathk cpeactBa (QU3MYECKOW KyIbTYphl JUIsl COXPAHEHHUS M YKPEIUICHUS
3JI0pOBbsI B Ipoliecce MpophecCUOHATBHON IeSTeTbHOCTH U MOUIEpPKaHUsT HE0OX0IMMOT0
ypOBHA (hU3MUYECKON TOJATOTOBIEHHOCTH

OK 9 | INonb3oBarbest mpohecCHOHANBHON TOKYMEHTAINEH Ha TOCYAapCTBEHHOM U
MHOCTPAHHOM SI3bIKaX

Ilepeuenp npodeccuoHanbHbIX KOMIIETECHIIUMI:

[MIK 2.1 | IlpoekTHpoBaTh MOAYJIM IPOTPAMMHOr0 00ECTIeUeHHMSI

I1K 2.2 | Pa3zpabarbIiBaTh MOYJIH MPOTrPAMMHOIO 00ECTIEUEHHS

I1K 2.3 | BeIMONHATH HHTErPALIMIO0 MOIYJIEH M KOMIIOHEHTOB MPOrPaMMHOI0 00eCIeYeHHU s

I1K 2.4 | BeInogHATH TECTUPOBAHUE U OTIAAKY IPOrPAMMHOTO 00eCTIeYeHHs

[IK 2.5 | OcymecTBIATh JOKYMEHTUPOBAHHE TPOTPAMMHBIX MOIYJIEH IIPOTPaMMHOTO
obecneyeHus

1.3. PexomeHnayemMoe KOJH4YECTBO 4YacoB Ha OCBOeHHEe padoyeil mporpamMmsl
npogecCHOHATBLHOTOMOYJISI:

Bcero — 1 136 yacoB, B TOM 4HCIIE:

Ha ocBoerne MJIK- 830;

Ha MPaKTUKH: yueOHyro — 144,

MPOU3BOICTBEHHYIO — 144,

1.4. TlepeyeHb Y4eOHO-MeTOAMYECKOro o0ecreveHUs IS CaAMOCTOATEIbHO PadoThl
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o0yyaromuxcs M0 JTUCHUIIHHE:
Bunpi, NepeyeHb U CoJiep’KaHre BHEAYIUTOPHOI CaMOCTOSITENIbHOM PabOThIyCTaHOBIIEHbI
IIpernoaaBaTesieM CaMOCTOSTEIbHO C YYETOM MHEHUS CTYI€HTOB.

OObem BpeMeHH, 3aIVIaHMPOBAHHBIA HAa KaXKABIM M3 BUAOB BHEAYJUTOPHOW CaMOCTOSATEIbHOM
paboThI COOTBETCTBYET €€ TPYJOEMKOCTH.

JIist BBINIOJTHEHUS CTYIEHTAMM 3aIUIAHMPOBAHHBIX BUJOB BHEAYJUTOPHOM  CaMOCTOSTEIIBHOU
paboThI HMeeTes clieayroliee yueOHO-MeTOAUECKoe o0ecreyeHue:

1.  Meromuueckue yka3aHus 110 BBIIOJHEHHIO CTYICHTAMU CAMOCTOSTEIBHOM PabOTHI.

2.  Meroauyeckue yKa3aHus [0 BBIIOJHEHUIO CTYJEHTAMM IIPAKTHUYECKHX U JIa00paTOPHBIX
pabor.

3. MeToanuecKkue yKazaHus 0 BBIIOIHEHHIO CTYIEHTAMH KypPCOBOTO IIPOEKTA.

1.5.1lepeyeHnb UCNOJIL3yeMbIX METO/10B 00yYeHHSI:

1.5.1 ITaccuBHBIE: IEKITMHU, YTEHHUE, OTIPOCHI U T.]I.

1.5.2 AKTHBHBIC M WHTCPAKTHUBHBIC: MO3TOBOU IITYpM, SBPUCTHYCCKHE Oeceipl, TUCKYCCHH,
KPYTJIbIC CTOJIBI, KEMC — METOJ, KOHKYPChI CAMOCTOSITEIbHBIX U MPAKTHYECKUX pa0OT, JICTIOBBIC HTPHI U

Ap.
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2. PE3YJIBTATBI OCBOEHUS IPO®ECCUOHAJIBHOI'O MOAYJIA

Pe3y.]'II>TaTOM OCBOCHHUA IIPOrpaMMbl HpO(beCCI/IOHaJ'IBHOl"O MOAYJd SABJIICTCA OBJIAACHHUC

00y4JarIUMUCs BUJOM NMPOPECCUOHANBHOMN AESITeTbHOCTH, B TOM uncie npodeccuonanbubiMu (11K) u

o6mumu (OK) koMneTeHIusAMuU:

Kon HaumeHoBaHue pe3yibTaTa 00yUeHUs
OK'1 | Boibupars criocoObl pemeHus 3a1a4 IpopecCuoHaIbHOM eI TeNbHOCTH IPUMEHUTEIBHO K
Pa3IUYHBIM KOHTEKCTaM
OK 2 | Mcnonp30BaTh COBPEMEHHBIE CPE/ICTBA ONCKA, aHATIM3a U MHTEPIpeTauy HHHopManuy,
1 MH(OPMaIMOHHBIE TEXHOJIOIUHU AJIS BBIIIOJHEHHUS 3a7a4 Npo(ecCHOHaIbHOM
JesTeNbHOCTH
OK 3 | [InanupoBaTh M pEAIM30BBIBATE COOCTBEHHOE MPO(ECCHOHATBFHOE M JIMYHOCTHOE
pa3BUTHE, TPEANPUHUMATEIBCKYIO JIEATEIBHOCTh B  IpodeccuoHambHOU  cdepe,
UCTOJB30BAaTh 3HAHMA 1O TPAaBOBOM M (UHAHCOBOW TPAMOTHOCTH B PAa3IMYHBIX
KU3HEHHBIX CUTYaIUsIX
OK 4 D¢ dhexkTnBHO B3aMMOICHCTBOBATh U Pa0OTaTh B KOJUICKTUBE U KOMaH/IE
OK 5 | OcymecTBisTh YCTHYIO ¥ MIHCBMEHHYIO KOMMYHHUKAIIMIO Ha TOCYJAPCTBEHHOM SI3BIKE
Poccuiickoit @enepanuu ¢ yueToM 0COOEHHOCTEH COLUAIBHOTO U KYJIbTYPHOI'O KOHTEKCTA
OK 6 | [IposiBiaTh TpaXkIaHCKO-IIATPUOTUYCCKYIO TO3UIMI0, JCMOHCTPUPOBATH OCO3HAHHOEC
MOBEJICHHE HAa OCHOBE TPAIUIIMOHHBIX POCCHICKHX JTYXOBHO-HPAaBCTBEHHBIX IICHHOCTEH, B
TOM YHCJIE€ C YYETOM I'apMOHU3ALUN MEKHAIMOHAIBHBIX U MEXPEJIUTHO3HBIX OTHOIIECHUH,
IPUMEHATh CTAaHIAPThl AHTUKOPPYILIMOHHOTO ITOBEIEHUS
OK 7 | ConeiicTBOBaTh COXPAaHEHHIO OKPYKAIOIIEH Cpeabl, pecypcocOEpeKeHUI0, NMPUMEHSThH
3HaHHUA 00 M3MEHEHUU KJIMMara, NMPUHIUIBI OEpPEeKIUBOTO NMPOU3BOACTBA, d3(PPEKTUBHO
JIECTBOBATh B UPE3BBIYaNHBIX CUTYALUAX
OK 8 | Ucnosnb3oBaTh cpencTBa (GU3MUYECKOI KyIbTYPBI [UISI COXPAHEHHS M YKPETUICHHSI 37I0POBbSI
B mporecce NpodhecCHOHATBbHOM AESITENbHOCTH M MOAJEPKaHUS HEOOXOAMMOIO YpPOBHS
(bu3n4ecKoil MoAroTOBIEHHOCTH
OK 9 | ITomp3oBarkcs mpodeccHoHATBHOM JOKYMEHTALMeH Ha TOCYIapCTBEHHOM U HHOCTPAHHOM
A3BIKAX
IIK 2.1 | IIpoexTupoBaTh MOAYIH MPOTPAMMHOTO OOECTICUEHUS
[1K 2.2 | Pa3pabaTbiBaTh MOTYJIH MPOTPAMMHOTO 00eCIIeUeHHUs
[1K 2.3 | BBINOSHATH UHTETPALIMIO MOYJIEH U KOMIIOHEHTOB ITPOrPaMMHOTO 00ecreueHus
[1K 2.4 | BBIOTHATH TECTHPOBAHUE U OTIAJIKY MPOTPAMMHOT0 00eCTIeYeHUS
IIK 2.5 | OcyuiecTBasiTh JOKYMEHTHPOBAHUE IPOTPAMMHBIX MOJIYJIEH MPOrpaMMHOI0 0OecreueHust
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3. CTPYKTYPA U COAEP’ KAHUE NIPO®PECCUHOHAJIBHOI'O MOAYJISA
3.1. CtpykTypa npohecCHOHAILHOTO MO

O6bemM npodeccuoHaTLHOTO MOAYIIA, Yac.

Konapr
npodece Obyuenue no MJIK Ilpaxmuxu
o HauMenoBanus CyMMapHEIii JlaGopatop Kypcos Camoct | IIpomex
HaJIbHBIX paszienos 00BeM HBIX U bIX OSITENbH | YTOYHAs
(V0111703 npogeccHoHaIbH Harpysku, MPaKTHYEC pador [IpousBoacree | KoHcynbT ast aTrTecTa
KOMIIETE Oro MOIyJs yac. Beero KX (mpoek | YueOnas HHAs amn paboTa s
HIMH 3aHATHI T
OB)
OK.01 — | Pazmen 1.
OK.09, Pazpabotka
[IK 2.1, | nporpaMMHBIX 202 158 90 - - - - 32 12
IIK 2.2, MOJyJIE
IIK 2.5
OK.01 — | Paznen 2.
OK.09, OcyiecTBiieHne
IIK 2.1, WHTErpalu 192 150 64 20 - - - 30 12
[IK 2.3, | nporpammHBbIX
IIK 2.5 MOJyJIEN
OK.01 — | Pa3nen 3.
OK.09, Ilonnepxka n
IIK 2.4, | rectupoBaHue 106 72 48 - - - - 34 -
IIK 2.5 IIPOrpaMMHBIX
MOJTyJIeI
OK.01 — | Paznen 4.
OK.09, MaremaTudeckoe
[IK 2.2, | mogenupoBaHue
TK 2.3, 108 64 30 - - - - 32 12
[IK 2.4,
IK 2.5
OK.01 — | Pazpnen 5.
OK.09, YuciieHHbIe METOJIBI 102 64 30 - - - - 26 12
IK 2.2,




IIK 2.3,

K 2.4,
IIK 2.5
OK.01 — | Paznen 6.
OK.09, be3onmacHoCTh
I[IK 2.2, | mporpamMmmHOro
I1K 2.3, | obecnieueHus 120 98 68 ) ) ) 10 12
IIK 2.4,
IIK 2.5
VYyebHas npakTuka 144 144 - - 144 - - -
[Ipon3BOCTBEHH as
IpaKTUKa (1o
npoduiio 144 144 - - - 144 - -
CHEIUATBLHOCTH),
4acoB
DK3aMeH - - - - - -
KBaJIU(DUKAITHOHHBI -
51
Bcero: 1118 894 330 20 144 144 164 60




3.2. TemaTuyeckuii IjIaH U cojiepkanue npodeccuoHanbHoro moayis (ITM)

Koapl
HaumeHoBaHuUe pa3/iesioB H KOMIeTEeHIHIA,
Conep:xanue y4eOHOT0 MaTepuaJia,
TeM NPOo(ecCHOHATBLHOT0 ¢popmupoBanmnio
JabopaTopHbIe paGoThl M MPAKTHYECKHE 3aHATHS, BHEAYIUTOPHAS
moayJs (ITM), O0bem yacoB KOTOPBIX
(camocTosiTe/IbHAsI) yuyeOHasi padoTa 00yyaroIuxcs, KypcoBasi padora
MEKIUCHUIIIHHAPHBIX KYPCOB (NPOEKT)(€C.TH IPEXYCMOTDEHDI) crnoco0cTByeT
(MJK) P peayeNoTP >aement
NPOrpaMMblI
Pa3nen 1. PazpadoTka nporpaMMHBIX MOTYyJIeil 202
M/K.02.01 Pa3pagoTka nmporpaMMHBIX MOYJIeii 190/68/90/32
Tema 1.1. Conep:xaHue 33/10/18/5
Hcnoab3oBanue npuHUMNOB | MoaynbHas —~ apXMTeKTypa  I[OCTpOeHHUs  NpuiokeHui.  IIpuHummnsl.
00bekTHO-opuenTupoBannoro | IIpeumymiectsa. I[IpuMepsl IPUIOKEHUI
NMPOrpaMMHUPOBAHUS NPHU ApXUTEKTypHbIe MIa0JOHBI, MPUMEHSEMbIE MPH pPa3padOTKe MPOrPaMMHBIX
paspaGorke nporpammupix | Monyneir (MVC, MVVM, MVP)
MoOLy.Ieid WHCcTpyMEeHTBI  pa3paboTKH TMPWIOKCHHA C MOIYJIBHOM apXHUTEKTYPOHU.
CucreMbl KOHTPOJISI BEPCHUH.
PabGora ¢ Oubnmorexkamu (NMPUMEHEHHE CTAHAAPTHBIX OUOJIMOTEK, CO3JaHUE
Ooubmuorek). ba3oBple NPUHIUIBI PaObOTBI C MaCCHBAMH, KOJUICKIIUSIMU,
ctpokamu. PaboTa ¢ 1aToii U BpeMeHeM.
[TaTTepHBI MPOCKTUPOBAHUS: OTHOIICHHUS MEXKIy KIaccaMd M OOBEKTaMHU
(HacnemoBaHWe,  peaju3alMs,  acCOIMaIvs, KOMIIO3WIUSA,  arperamms),
uHTepdeiickl, abCTpakTHBIE KIIACCHI, TMOPOXKAAIOIINE TMATTEPHbI, MATTEPHBI 10

[IOBEJICHUSA, CTPYKTYpPHBIE IATTEPHBI,
00BEKTOB.

MOBCACHYCCKUC TMATTCPHBLI, MNMATTCPHBI

Cucrema BBOJA-BBIBOJIA, CPEACTBA JOCTyHa K (aiinam u nankam (aiiaoBoii
CUCTEMBbI, YTEHHS/3alMCH, CXKATHUS MOTOKOB M MEXaHHU3MOB HM30JIMPOBAHHOIO

XpaHEHHUS.
Pabora co CTpOKaMH, peryJIsIpHBIMU BBIPQKEHUSIMH,
KOJIMPOBaHUE/IEeKOAUPOBAHUE TEKCTA.

AcuHXpoHHass Mojens mnporpammupoBanus. Ilyn morokos. IllaGmon

ACUHXPOHHOI'0 BBI3OBAa MCTOOB. CI/IHXpOHI/ISaI_[I/Iﬂ BBI3BIBAIOIICTO ITIOTOKA.
Hepe;laqa 1 IPpUEM CIICHUAJIBHBIX JAHHBIX COCTOSHMA.

[TapannensHoe nporpammupoBanue. Co3zgaHue 3agadyd. MeToabl OKUJAHUS
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BBIMOJIHEHUS 3a1aud. JIaMOnma-BeIpakeHHst B KauecTBe 3amaun. CosnaHue
IpoJOoLKEeHUs 3a1aun. Bo3Bpar 3Hauenuit u3 3agauu. OTMeHa 3a1auu.

B ToM uMciie npaKTHYeCKUX 3aHATHI U JIA00PATOPHBIX 3aHATH I

IIpakTuyeckasi padora. Pa3paboTka mporpaMMHBIX MOJYJEH IJisi paOOThI C
maccuBaMu. Pabora uepes cuctemy KOHTPOJISE BEPCUH.

IIpakTuyeckasi padora. Pa3paboTka mporpaMMHBIX MOJYJEH IJisi pabOThI C
KoJIeKIMsiMU. PaboTa yepes3 cucteMy KOHTPOJISI BEPCHIA.

IIpakTyeckas padora. Pa3paboTka mporpaMMHBIX MOIYJEH 1uid paboThl ¢
natoil u BpemeHeM. PaboTa uepe3 cucteMy KOHTPOJISl BEPCHIA.

IIpakTuyeckas padora. PaspaboTka mnporpammHbIX —MOAyJled ¢
UCIOJIb30BAaHUEM TATTEpPHOB INpoekTHpoBaHus. Pabora wuepe3 cucremy
KOHTPOJII BEPCHH.

IIpakTuyeckasi padora. Hapuranms no ¢aiaoBoit cucteme. UTeHHE U 3aMKCh
¢aitnos. Pabora c notokamu. PaboTta ¢ N30JIMPOBaHHBIM XPaHUJIUIIIEM.

IlpakTuyeckasi pabora. Pa6ora ¢ OonpmmMu oOBEMaMH TEKCTa.
Komuposanue u nexoaupoBanue cTpok. [locTpoeHHe peryisipHbIX BhIPaKCHHIA.
UrteHue u 3anuCh GaillioB B pa3HBIX KOJUPOBKAX.

IIpakTnyeckas padora. Opranu3zanus aCHHXPOHHOI'O BbI30Ba METOJIOB

I[IpakTuyeckass padora. Co3gaHue MPOrPaMMHOIO MOIYJsI, KOTOPBIA OyaeT
BBITMIOJHATH METO/BI B paMKax MapauleIbHBIX 3a7a4

18

CamocrosiTesbHast padora

Brinonaexnue HHAUBUAYAJIBHOI'O 3a1aHUA

5

Tema 1.2.
KioueBbie anropurmMsl u
CTPYKTYPBbI JaHHBIX IS
BBINOJIHEHHH 32124
MPOrpPaMMHBIX MOAYJIeHl

Conepxanue

35/10/20/5

AJNTOPUTMBI U CTPYKTYpPHI JaHHBIX. OLEHKa CI0KHOCTU alropuTMoB. [loHsiTHE
aCUMNTOTUYECKOW oOueHKU. bonbmme O-HoTanuu. BpeMeHHas ClI0KHOCTh
anroputma. IIpocTpaHCTBEHHas CIOXKHOCTb alropuTMa. AHaNIM3 XYIIIEro,
JIYYILIETO U CPEAHETO CIYYaeB.

OCHOBHBIE CTPYKTYpBI JTaHHBIX (MAacCWB, CBSI3HBIH CIIUCOK, CTEK, OUYEpEe/ib;
ONEepalvy BCTABKH, MOMCKA U YAAJIICHUS; IPEJICTABICHUE JAHHBIX B MMAMSTH).

ANTOpUTMBI  COPTHPOBKM U Toucka. OCHOBBI PEKypCUHU: MPHUMEPHL,
IIPEUMYILECTBA U HETOCTATKH.

Xem-tabnuna u xem-¢pyHkuusa. Komnusuu u paspemenue Kou3uid. Metozsl
XCIIUPOBAaHUS W CKaTUsl JaHHBIX. J()(EKTUBHOCTP M TNPHUMEHEHHUE Xelll-

10
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CTPYKTYP.

HepeBbs u rpadsel. Ilpencrasnenue rpados u aepesbe. Ilouck B riiyOuny u
mupuHy. MUHUMYM 3aTpaTHbId 1yTh (anroput™m JleWkcTpel). JlepeBbs moucka
1 00xo01a.

>KaI[HBI€ AITOPUTMBI U JUHAMUYCCKOC IMPOrpaMMHUPOBAHUC. OcHOBHEIC nacu
JUHAMHUYCCKOI'0 IIporpaMMHUpPOBaHMs.

ANTOpUTMBI PabOTBI C TEKCTOBBIMHM JaHHBIMU. Omepanuy Haja CTPOKaMHU.
[Touck monmcTpoku (HaWBHBIA AJTOPUTM IMOMCKa, anroput™m Kuyra-Moppuca-
[IparTa, anroput™m boitepa-Mypa). [IpobGiemsr Ha cTpokax (3amava o proK3ake,
PEaKLIMOHHOE PAacCTOSIHUE). AJITOPUTMBI C MCIIOJIb30BAaHHEM XEIIWPOBAHMS
(xem-pyHKIMU sl CTPOK, anroputm Pabuna-Kapmna). CTpoku U CTPYKTYypHI
JTAHHBIX (Onepalyy ¢ IMHAMUYECKUMH CTPOKAMH, TPUAJIbHbIE JIepEBbs)

Kyun u ouepenu. Ouepenu ¢ npuopurerom u kyun. Kyda u ee npumenenue.

B ToM unciie npakTHYecKuX u J1a00pPaTOPHBIX 3aHATHH

IIpakTnyeckas padora. OneHKa CI0KHOCTH aJITOPUTMOB

IIpakTnyeckas padora. IlpuMeHeHue pekypcUBHBIX AITOPUTMOB

IIpakTuyeckas pa6ora. PaGota ¢ anropuTMaMu COPTUPOBKH M MIOUCKA

IIpakTuyeckas padora. CoznaHue Xem-Tabaul] U MX MCIOJIb30BaHHUE IS
YCKOPEHHUsI IOUCKA TaHHBIX

IIpakTnyeckass padora. HaxoxaeHuwe kpaTdyailmmx myTedl B Tpadax c 20
UCIOJIb30BaHUEM alropuTma JleHKcTphl
IIpakTuyeckas padora. PemeHue 3amauv O PIOK3aKe C HCIOJIb30BAHUEM
METO/1a AMHAMUYECKOT0 MPOrpaMMHPOBAHUS
IIpakTHyeckas pabdora. Peannsanusi CTpOKOBBIX aIrOPUTMOB
IIpakTuyeckass paodora. Peanuzanus mNpUOPHUTETHBIX ouepeAer i
TUIAHUPOBAHMSI 33124

CamocrosiTesqbHasi padora BrinosmHenne MHAUBUIYATbHOTO 33 JaHHS 5

Tema 1.3. Conepxanue 62/24/26/12
IIpoexTupoBanue MoayJiei

OCHOBHBIE ~ TNPUHIMIIBI ~ MPOSKTHUPOBAHMS  MOAYJNEH  MPOrpaMMHOIO
obecrieuenus. MeTtonpl aHanmm3a TpPeOOBaHUN H  CIOCOOOB  OIPEICIICHHS 24

(GYHKIIMOHATBHOCTH ~ MOAYNSA.  MeToapl  aHanmW3a W ONTHMH3AIUH
MPOEKTUPYEMBIX MOJyJel Juisi NOBBIIEHUS] UX 3(PGEKTUBHOCTH M KauyecTBa.
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Jexomrmosuius 3ana4uun Ha noa3anadn. Cosznanue crieluuKaiii MOTYJIs.

[Tpuniunsr  obecneyeHus Oe3zomnacHocCTH, [IPOU3BOAUTEIILHOCTH U
MacIITa0OMPYEMOCTH P IPOEKTUPOBAHUU MOAYJIEH

[TpunuMnbl TpoeKkTHpoBaHUsS KiaccoB. IIpoekTupoBaHHe KiIaccoB ¢ Y4ETOM
uHKancyasauuu. Mcnonp3oBaHue HacleOBAaHUA: CO3AaHUE UEPAPXUN KIIACCOB.
[Tonumopdusm: neperpyska MeTo10B U HHTEPGEIHCOB.

[lpumeHenne auarpamMMm KJaccoB TPU MPOCKTHPOBAHWUU TpPeOOBaHHWA K
BHYTPEHHEHN CTPYKTYpPE NPOrPaMMHOI0 MOYJIS.

HpI/IMeHeHI/IC AuarpaMMm KOMIIOHCHTOB IJId BU3YyaJIM3allUWd OpraHyu3aliun
KOMITIOHCHTOB IMIPOCKTUPYEMOI'O MO YJISA

B ToMm uncie MPAKTUYICCKUX U J'IaﬁOpaTOprIX 3aHATHH

IIpakTHyeckas padora. AHanu3 TpeOOBaHUH K MOJYJIIO U ONpPENETICHUE €ro
(YHKIIMOHAJIBHOCTHU

IIpakTuyeckas padora. Co3ganue crenuUKAIUA TPOrPaMMHOTO MOIYJIS

IIpakTuyeckas padora. IlpoexktupoBanue TpeOOBaHUII K BHYTPEHHEH
CTPYKTYpE MPOrpaMMHOIO MOAYJS  CPEACTBAMM  JUArpaMM  KJIACCOB.

ITpMeHeHNEe NaTTEPHOB NPOEKTUPOBAHUS 26
IIpakTnueckass padora. IlpoekTHpoBaHue TpeOOBAaHUM K OpraHU3aLUH
KOMIIOHEHTOB MOJIyJIsl CPEJICTBAMU JIMarpaMMbl KOMIIOHEHTOB
IIpakTuyeckass padora. [TpoexTrpoBath HHTEp(EHCH MPOrPaAMMHOIO
oOecnieyeHus JUIsl B3aUMOJICHCTBUS C IPYTUMH MOJYJISIMU M CUCTEMaMU
IIpakTnyeckas padora. AHanM3 M ONTUMHU3ALUSA IPOEKTUPYEMOTO MOIYJIS
JUISI IOBBIIIEHUS €ro 3 PEKTUBHOCTH U KayecTBa

CamocrosiTesqbHasi padora BrinonHenne MHAUBUIYaTbHOTO 33 JaHHS 12

Tema 1.4. Conepixanue 60/24/26/10
Co3nanue nporpaMMHbIX
MOy Ied ISl B3aUMOACHCTBHUA | Buapl Mmosib30BaTeIbckoro HHTep(eiica (KOMaHIHAs CTpOKa, rpauyuecKui,
¢ N0JIb30BaTeJieM pedeBoii). OCHOBHBIE OJTambl W MPUHIUIBL Pa3pabOTKU TrpapuuecKoro

M0JIb30BaTEIHCKOT0 HHTEpdeiica. 24

TexHonOrnM M MHCTPYMEHTHI pa3pabOTKHU TpauuecKoro Mojb30BaTeIbCKOTO
uHTepdeiica.

KoMmoHeHThl ~ rpaduyuecKkoro  moJb30BaTelNbcKoro  uHTepdeiica.  Tumsl
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3JIEMEHTOB yrpaBicHus. KoMIOHOBKa 3ieMeHTOB yrpaieHus. CoObITus.
O0paboTYNKU COOBITHH.

PaGora ¢ oxknamu. OcHOBHBIE METOJBI PabOThI ¢ okHamu. Co3JaHHE OKHA:
¢ynkunu u kimaccbl. OTKPBITHE U 3aKPBITHE OKOH. B3ammopelicTBue ¢ OKHaMHU
(manpumep, mepenada naHHbIX). [Ipumepsl Bamuparuu (mpoBepka ¢opmara
BBoja). CoolOmenuss 00 omuOKax ¥ YBEIOMJICHHS  IOJIb30BATEIIs.
Vicrionp30BaHue pErysipHBIX BRIPAKECHUH IS BaJIHIAIHH.

MHOronoTo4YHOCTh M aCHHXpPOHHAs paboTta okoH. MHoromorouHocts B GUI-
npuioxeHusx. IlpoOrembl  cuHXpoHH3anuu NOTOKOB. lcmosb3oBaHue
ACUHXPOHHBIX BBI30BOB JIJIS JJOJITO BBIITOJIHUMBIX OIEPALIAM.

3nauenne ctuinst B UX/UI nuzaitne. OcHOBBI Teopuu 11BeTa. PaboTa ¢ mBeToM U
mpudTamu. CTHIU3AIHSL.

Pabora c TtekctoMm, u3obOpaxkenusmu. IloctpoeHue rpadmkoB U AUArPaMM.
bubnmoreku s moctpoenus rpadukos u quarpaMM. Pabora ¢ MmynbTHMeHA

B ToMm yncae NMPAKTUYICCKUX U J'IaﬁOpaTOprIX 3aHATHH

IIpakTuyeckas padora. IIpoexkTupoBaHHE TJIABHOTO OKHA MPHIIOXKEHUS C
HECKOJBKIUMH MaHEJSIMU M DJIEMEHTAMH YIIPaBJICHUSI.

IpakTuyeckas pabora. Pa3paboTka Moyeit MHOTOOKOHHOTO TTPHJIOKEHUS

IIpakTnyeckas padora. Pazpabotka cruneil uid TOpUIIOKEHUS Ui
YJIYYIIEHUs] B3aMMOJICHCTBHS C MOJIb30BaTENIEM

IIpakTuyeckas padora. PazpaboTka Moaysel ais mpeacTaBiIeHUs] TEKCTOBOM
uHpopMaLuu

IIpakTnueckas padora. Pa3paboTka Moaynei aist paboTsl ¢ H300paKEHUSIMU

IIpakTuyeckass pabora. Pazpabotka m™Momyneit myis mpeicTaBICHUS
uH(pOpMaIliK B BUJE rpadKOB U TUarpamm

IIpakTHyeckas padora. Pa3paboTka Moayne s paboTsl ayAHO U BUIEO

IIpakTuyeckass padora. Peanmuzamusi 3arpy3ku JaHHBIX W3 HHTEPHETa B
dboHOBOM pexume 6e3 OIOKMPOBKH OCHOBHOTO IMOTOKA MPHUITOKESHHSL.

IIpakTuyeckass padora. Pa3paboTka ¢Gopmbl perucTpanuu C IJIEMEHTaAMH
BBOJIa U TPOBEPKOI KOPPEKTHOCTH BBEJICHHBIX JTAHHBIX.

26

CamocrosiTesbHast padora

Brimonnenue HHAUBUAYAJIBHOI'O 3a1aHUA

10

IIpome:xxyTouyHas arTecranus B popMe dK3aMeHa

12
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Paspnen 2. OcymecTB/IeHHEe MHTEIPALMHM IPOrPAMMHBIX MOJYJIei

192

MJIK.02.02 OcymecTBIeHHEe HHTErPAUM NPOTPAMMHBIX MOYJIei

160/66/64/30

Tema 2.1.
OCHOBBI HHTETPALIUM
MPOrpaMMHBIX MOAYJIeH

Conep:xanue

66/30/28/8

Pazpaborka REST API. Knuent-cepBeproe B3aumoaeiicteue. OcoOeHHOCTH
nepenaun unpopmanyu no HTTP npotokony. Ctpykrypa HT TP 3anpoca.
HTTP meronsr: GET, POST, DELETE, PUT, PATCH. HTTP 3aronosku. Teino
3arpoca.

MappyTtu3zanus 3anpocoB. ['pynnupoBka MapipyToB. CTaTHUECKHE PECYPCHI.

O6paboTka 3anpocos nosb3oBatens. Path, Query mapamerpsr. O6pabotka
coxepxumoro body: raw, objects, forms, multipart. Banmumanus g1aHHBIX.

dopmupoBaHue U OTIIPaBKa OTBETOB: object, file. [TapamMeTpsl 0TBETOB: cTaTyC
KOJI, THIT COJICPXKHMOT0, 3arojioBkH, cookies. [lepeHarnpaBieHus.
Cepuaymzanusi/ ieceprann3anus 00bEeKTOB.

Cosznanue u yrpapiieHue (OHOBBIMH 3a/Ia4aMH.

Ayrentuduxanus u apropusanus. oAuth, JWT, forms. Ceccun. PoneBoe
pasrpaHHyYEHHE I0CTyIa K pecypcam.

Pazpaborka WebSocket API. BzaumopeiicTBie KiIMeHTa U cepBepa 1o
WebSocket npotokomy. Hactpoitku coequnenusi. OTKPBITHE U 3aKPBITHE
coeaunenus. [lepenaya cooOIIeHUs cepBepy.

Pa3paboTka MukpocepBrcoB. MUKpOCEpBHCHAs 1 MOHOJIMTHAs apXUTEKTypa.

Cunxponnoe (REST, gRPC) u acunxponHoe (Opokepbl COOOIICHMIA)
B3aMMOJICHCTBHE MEXIY MUKPOCEPBHUCAMH.

30

B TOM 4nciie NPAKTHYECKUX 3aHATHI M J1a00PATOPHBIX 3aHATHH

IIpakTuyeckas padora. Coznanue KIMEHTCKOTO IPUIIOKEHUS s pabOThI C
ny6nu4yHbM AP

IIpakTnyeckas padora. Coznanue REST API npunoxenuns ¢ peanusanueil:
no0aBJIeHMs, YAAJICHUS, U3MEHEHMsI U co37aHusl JaHHbIX (0T 3 - 4 cymHocTel)

IIpakTnyeckas padora. Pacumpenue pynknuonana REST API npunoxenus:
paboTa ¢ y/1aJeHHbIM UCTOYHUKOM JIaHHBIX

IIpakTnyeckas padora. Pacumpenue pynknuonana REST API npunoxenus:
paboTa co CTaTHYECKUMHU U300paKEHISIMU (pecypcaMi) - 3arpy3ka, rnepeaava,

28
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YAAJICHHUC.

IIpakTnyeckas padora. Pacumpenue pynknuonana REST API npunoxenus:

obpaboTka path u query mapamerpon

IIpakTnyeckas padora. Pacummpenue pynxnuonana REST API npunoxenus:

00paboTka omuooK, epeaada cooOIeHH 00 OmMOKe MOJIB30BaATEIIO

IIpakTnyeckas padora. Pacumpenue pynknuonana REST API npunoxenus:

BaJInJalus IMOJIYUCHHBIX JaHHBIX

IIpakTnyeckas padora. Pacumpenue pynknuonana REST API npunoxenus:

no6apiieHre (POHOBBIX 3a1a4

IIpakTuyeckas padora. Pacuupenue pynkunonana REST API npunoxenus:

,I[O6aBJ'IeHI/Ie aYTeHTI/I(I)I/IKaLII/II/I W aBTOpHU3allH, CO3JaHUC poneBoﬁ CHCTCMbI

IIpakTuuyeckasi padora. Co3aHue KIMEHTCKOTO PUIIOKEHUS UL pabOTHI C
nyommaaeiM WebSocket.

IMpakTnyeckas padora. Co3panue cepBepHOro NPUIIOKECHUS IS paOOTHI 110
websocket mpoTokomy.

IpakTnyeckas padora. Co31aHue MUKPOCEPBUCHOIO MPUIIOKEHHUS C
B3aumonercreueMm nmo REST

IIpakTnyeckas padora. CozraHue MUKpOCEPBUCHOTIO IPUIIOKEHUS C
B3anmozeiicrsueM o gRPC

IIpakTuyeckas padora. Coznanue MUKPOCEPBUCHOTO IPUIIOKEHUS C
B3aMMOJICHCTBUEM Yepe3 Opokepa mpuiiokeHuit (consumer, producer)

CamocrosiTesibHast padoTa

Brmmonmaenne HHIUBUIYAJIbHOI'O 3aaHUA

8

Tema 2.2.
YnpagiieHue 1 MOHUTOPUHT
HHTErPUPOBAHHOM CHCTEMbI

Conep:xanue

20/8/6/6

Hacrpoiika koHpurypamum u COOpKH MPUITOKEHUS.

Jloruposanue coobrTnii. Kondurypanus norupoBanus. Y poBHH JOTHPOBAHUS.
JlorupoBanue B ¢aitnibl pa3nuyHoro Gopmar.

MOHUTOPHHT NPUIIOKEHUS: Harpy3Ka, OIMOKH, cOOp cTaTUCTUKU. BHenpeHue
cOOpIITKA METPHK.

WNucTpymenTs! KoHTeHepu3aunu. Konrelinepu3zanus npuinoxenus. Cpeacrsa
JIOCTABKH M CPEJICTBA Pa3BEPTHIBAHUS PELICHMUSI.

B TOM 4nciie NPAKTHYECKUX 3aHATHI 1 J1a00PATOPHBIX 3aHATHH

IIpakTyeckas padora. Hactpouts KoHUTYpaIuio rest api NpUI0KEeHUs
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(IopT, XOCT, TaHHBIC JUIS MOJKIIFOUCHUS K UCTOYHHUKY JaHHBIX, IPUBATHBIC
KIJIFOUH).

IIpakTuyeckas padora. Buenputh jorupoBanue B rest api NpUIoKeHUE.

IIpakTHyeckas: padora. YakoBka rest api NpuIoKEHHs B KOHTEHHED U
JIOCTaBKa Ha JPyroe yCTPOUCTBO

CamocrosiTesbHasi padoTa BrimonHeHne HHAMBUAYATbHOTO 3aJaHUS 6
Tema 2.3. Conep:xanue 36/14/14/8
be3onacHocTs npu
HHTErpanuu IIpoTokoisl ¢ ucroias3oBanueM Oe3omacHoro coeaunenus: HTTPS, WSS

(WebSocket Secure).
[IpenotBpamienue yrpo3 6e3omnacuoctu: SQL unbekiuu, CSRF, XSS. 14
XeunpoBaHUE CEHCUTUBHBIX JaHHbBIX, IPUMEHEHUE AJITOPUTMOB XEIINPOBAHUS
MapoJieil C COJIbIO.
AHanu3 ys3Bumoctei. Perynspusie aynutel 0ezonacHocTu. [Ipumenenue
JYYIIUX OPAKTUK 3aIIUThl HHQOPMAaIIHH.
B ToM umciie npakTHYeCKUX 3aHATHI U JIA00PATOPHBIX 3aAHATHI
IIpakTuyeckas padora. JlobaBnenue SSL ceprudrkara B mpuioxeHue 14
IIpakTnyeckas padora. Hactpoiika koHurypauun 6e30nacHOCTH
PUIOKEHUS

CamocrosiTesibHast padoTa BoinonHenne MHIMBUYaIbHOTO 3a/1aHuUs 8

Tema 2.4. Conep:xaHue 38/14/16/8
OnTumusanus u
MacmTadupyemMocTh _ | MacmTabupoBanue MHTErPUPOBAHHBIX pelIeHUH. I'0Opu3oHTaIBHOE U
WHTErPUPOBAHHBIX PEMICHUH | genrykanpHOE MACIITAOUPOBAHHE.

OnTtumuzanuu npousBoauTenbHocTd. Kammposanue qanubix.  OnTuMusanus 14
3arpocoB K 0a3aM JaHHBIX.
[TpoduimpoBanme koga. YMEHbIIEHUE BPEMEHH OTKIIUKA.
B TOM 4nciie NpAKTHYECKUX 3aHATHI 1 J1a00PATOPHBIX 3aHATHH
IIpakTHyeckas padora. Peanuzanus KoIIMPOBaHUS JaHHBIX B rest api
PUIIOKECHNE 16
IIpakTnyeckas padora. OnTuMu3aIUs NPOU3BOAUTEIBHOCTH rest api uepes
npoduIMpoBaHue

CamocrosiTesqibHasi padora BrinonHenne MHAMBUAYATbHOTO 33 JaHUS 8
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KypcoBoii npoekr (pabdora)

20

IIpomeskyTouHas arrectanus B popme IK3aMeHa 12
Paznea 3. [lognep:kka M TECTHPOBAHNE MPOrPAMMHBIX MOJTYJIei 106
M/JK.02.03 ITonaep:kka U TeCTHPOBAHHE MPOTPAMMHBIX MOYJIeil 106/24/48/34
Tema 3.1. Conep:xanue 17/6/6/5
KauyecTBO mporpamMmHoro
obecneveHust OnpeneneHue KadecTBa IPOTrPpaMMHOIO  MOAYNs. MeTpUKHM — KauecTBa
IPOTPpaMMHBIX MOJYJEH (cTaTMYECKHMEe METPHUKH: KOJIMYECTBO CTPOK KOJa,
UKJIOMATHYeCKass CIOXKHOCTh, KOI()(UIMEHT CBA3HOCTH M CIEIICHHOM:
JUHAMUYECKHE METPUKU: MOKPBITHE KOJIa TECTaMH, YacTOTa OTKAa30B, BpEMs 6
oTKJIKa). [IpUHIMIBI TPOEKTHPOBAHNS KAYE€CTBEHHBIX MOIYJICH.
CranmapTbl M MOJENM KayecTBa MpOrpaMMHBIX Mozayned. Ilpumenenue
Mojeneil kauectBa. MHCTpYMEHTHI JUIs OIIGHKH KadecTBa. IlpakTtudeckue
ACIIEKThI NOBBIIICHUs Ka4eCTBa.
B TOM 4nciie NPAKTHYECKUX 3aHATHI U J1a00PATOPHBIX 3aHATHH
IIpakTHyeckas padora. AHaIU3 U OIIEHKA KauecTBa MPOrPaMMHOTO MOAYJIS C
UCTIOJIF30BaHUEM METPUK KadeCcTBa MPOTPAMMHBIX MOIYJIEH
IIpakTyeckasi padora. lcnosib3oBaHHE CTATMYECKOI'O aHaiIM3a Kojaa JUIs 6
BBISIBIICHHSI IEPEKTOB
IIpakTnueckas padora. PazpaboTka ¥ NMpUMEHEHHUE MPOLECCOB 00ECIeUeHHUS
Ka4yecTBa B )KU3HEHHOM IIMKJIE pa3pabOTKH MPOrPaMMHBIX MOJYJIEH
CamocrosiTesibHast padora BoinonHenne MHIMBUYaIbHOTO 3a/1aHus 5
Tema 3.2. Conep:xaHue 15/4/6/5
OTnagka NporpaMMHOro
MOAYJIst [Tonsitue otnanku. [loHsTus ommbku, nedexra, cOost, oTkaza. TUIbI OMIHOOK.
WUuctpymenTs! ans omnaaku. [Ipoiecc momaroBoil oTiaaaku (ycTaHOBKA TOYEK
OCTaHOBa, IIIar 3a I[IaroM BBINIOJHEHHWE KOJAA, WPOCMOTP COCTOSHHS 4

IIEPEMEHHBIX, BBINOJIHEHHUE OTIENbHBIX 4acTed koga). CTpareruu noucka
OomMOOK (METOA TOJOBUHHOIO JEJIEHUS, METOJl HCKIIIOYEHHS, IpOBEpKa
FPaHUYHBIX  YCJIOBUN, TIOMCK TMAaTTEPHOB MOBTOPSIOUIMXCA  OMIMOOK).
JIOKyMEHTHPOBAaHUE MPOLECCA OTIATKH.
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B ToM yuce NMPAKTHYCCKUX 3aHATHI 1 J'IaﬁOpaTOPHLIX 3aHATHH

IIpakTuyeckas padora. Pa3paboTka cTpaTeruu OTIAJKH W HCIPABICHUC
omMOOK B MPOTPaMMHOM 00€CTICUCHUH

IIpakTnyeckas padora. Kog-peBbio 1 napHOe NporpaMMHpOBaHUE

CamocrosiTesibHas padoTa

BrinosiHeHME MHIMBUAYAIBHOTO 3a1aHUS

5

Tema 3.3.
O0padoTka uckI0YeHH

Conep:kanue

20/4/6/10

[Tonsitue wuckmoueHus. Tumbl HUCKIOYCHHMH. MexaHu3sM  00pabOTKH
uckioyeHui. Jloruka pabGoThl ¢ HMCKIIOUEHUSMH. MeToAbl OTIaJKH KoJa C
MCIIOJIb30BAHUEM HCKJIFOUCHHH M JIOTUPOBAHUS.

B ToM uMcsie mpaKTHYECKUX 3aHATHI U JIA00PATOPHBIX 3aHATHIH

IIpakTuyeckas padora. OCHOBHBIC KOHCTPYKIUH 7151 00pabOTKH
WCKJIFOUUTEIIbHBIX CUTYallUN

IIpakTuyeckas padora. [IpakTHueckoe UCOIB30BaHUE UCKIIIOUECHUN B
peaJIbHOM 3a/1a4ue

IIpakTuyeckas padora. O6padorka omubok u uckimouenue B RESTful API

CamocrosiTesibHast padoTa

Brmmonaenne HHIUWBUIYAJIbHOI'O 3a1aHUA

10

Tema 3.4.
TecTupoBaHue NPOrpaMMHBIX
Moay.Jiei

Conep:xanue

54/10/30/14

[TonsTe mpolecca TECTHUPOBAHUS MPOTPAMMHOTO oObOecreyeHus. Tarbl
mpoiiecca TECTUPOBAHUSA IMPOTPAMMHOIO OOECIEUYEHHS. TEXHUKH PYYHOTO
TECTUPOBAHUS U ABTOMAaTU3MPOBAHHOTO TECTUPOBAHHMS

Mopnens pabotsl ¢ gedekramu. IIpuHUIMIBI paOOTBI B CUCTEME KOHTPOJIS
ne(hEeKTOB.

Bungsr TCCTUPOBAHU A ((I)yHKLII/IOHaHBHOe TCCTUPOBAHUC, HC(I)YHKI_II/IOHS.JIBHOC
TCCTUPOBAHUC, CTATUYCCKOC U TUHAMHWYCCKOC TCCTI/IpOBaHI/IC).

Tumsr TCCTUPOBAHUA (MO,Z[y.TILHOe TCCTUPOBAHUC, HUHTCTrpalluOHHOC
TECTUPOBAHUC, CUCTCMHOC TCECTUPOBAHUEC, TIPUEMOYHOC TECTUPOBAHUC,
HArpy3o4Ho€ TCCTUPOBAHUC, CTpCCC-TCCTHpOBaHI/IC)

TectupoBanue mno Oenomy SMKY. MeTOJI TOKpPBITUS ormepaTopoB. Meton
IIOKPBITHS YCIOBUH.

TectupoBanue 1o OenoMy sAmMKYy. MeToa KOMOMHATOPHOTO TOKPBITUS
YCJIOBUH.

10
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TCCTI/IpOBaHI/IC I10 YEPHOMY AIHKY. MeTOI[ KJIACCOB 3KBHBAJICHTHOCTH.

TecTtupoBanue 1o Y4epHOMY ANMKY. MeTOI IpaHUYHBIX 3HAYCHUH.

MonynbHblie TecTsl. TecTupoBaHne MHTErpanuu. MeTonbl U HHCTPYMEHTHI VIS
TECTUPOBAHUSI HHTEIPUPOBAHHBIX PELICHUN.

B ToM yuce NMPAKTHYCCKUX 3aHATHI 1 J'IaﬁOpaTOPHLIX 3aHATHH

IIpakTnyeckas padora. Ananu3 TpeOOBaHUN K MPOrPAMMHOMY OOECTICUCHHUIO
U COCTaBJICHUE IUIAHOB TeCTUpoBaHUs. lcrmonb3oBaHME CUCTEM KOHTPOJIA
JeeKTOB IPOrpaMMHOTO 00ECTIeUeHHS

IIpakTnueckass padora. TectupoBanue meronamu Oenoro sumka. Metox
IIOKPBITHS OIlepaTOpOoB. METOI MOKPBITUS YCIOBU.

IIpakTuyeckas padora. TectupoBaHue MeToaamu Oesoro simmka. Merton
KOMOMHATOPHOT'O MOKPHITHS YCIOBUH.

IIpakTnyeckas padora. TectupoBaHue 1o YepHOMY sAMMKY. MeTon KiiaccoB
9KBHUBAJIEHTHOCTH.

IIpakTunyeckas padora. TectupoBaHue 1O YepHOMY SMMKY. Merton
I'PaHUYHBIX 3HAYECHUH.

IIpakTuyeckas pa6ora. TecTUpoBaHME 110 YEpHOMY SIIUKY. AHAIU3

IIPUYUHHO-CJIEICTBEHHBIX CBA3EH. 30

IIpakTnyeckas padora. Pa3paboTka MOIYJIbHBIX TECTOB.

IIpakTnueckass padora. PazpaGoTka MOIYJIBHBIX TECTOB C IPOBEPKOI

Pe3yJIbTaTOB TECTUPOBAHUS C YYETOM MOTPEIIHOCTH.

IIpakTnueckass padora. Pa3paboTka MOAYIBHBIX TECTOB JJsI OTJIEJIBHO

KOMITHJIMPYEMBIX MOJTYJIEH.

IIpakTuyeckas padora. Pa3zpaGoTka MOAYIBHBIX TECTOB [UIsl IPOBEPKU

KOJUJICKIUH.

IIpakTuueckas paGora. TectupoBanue wuHTerpauuu. Hamucanue wu

BBITNIOJIHEHUE TECTOB JUIsl IPOBEPKH B3aUMOJIEHCTBUS MEKY MOIYIISIMU

IpakTuyeckas padora. TectupoBanue RESTful API

IIpakTnyeckas padora. TecTupoBaHue MPOU3BOIUTEIBHOCTH

IIpakTuyeckas padora. PazpaboTka uepe3 TecTupoBaHHeE.
CamocrosiTesqbHasi padora BrinonHenne MHAUBUIYaTbHOTO 33 JaHHS 14
Paznen 4. MatemaTnuyeckoe MO/IeJIMPOBaHUeE 108
MJK.02.04 MaTemaTH4yecKoe MOIEJIMPOBAHHE 96/34/30/32
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Tema 4.1. Maremaruyeckoe | Conep:kaHue 10/4/2/4
MO/ieIUPOBaHue KaK
MeToa0/I0THs PEMICHUS | TTopgrue wMmomenu. Kiaccupukauus wmopeneil. IloHATHE MaTeMaTUYECKOI
HPaKTHYECKUX 3a/1a1 Monenu. Tumbl MaremaTHueckux Mojenei. [lpuHumnel  moctpoeHus 4
MaTeMaTHYECKUX MoJIeeH. OcHoBHbIE ATaIbl MaTEMaTUYECKOT 0o
MOJICJTUPOBAHUSI.
B ToM uMciie mpaKTHYECKUX 3aHATHI U JIA00PATOPHBIX 3aHATHI 5
IIpakTnyeckas padora. [ToctpoeHne npocTeinX MaTeMaTHYECKUX MOAEIEN
CamocrosiTesbHast padora BoinosnHeHne MHIMBUYaIbHOTO 3a/1aHuUs 4
Tema 4.2. Conep:xaHue 18/6/8/4
JInHeiiHoe
IPpOorpaMMHPOBAHHC Kanonnueckast  3ajgadya  JuHeiiHoro  mporpammupoBaHusi.  OCHOBHbIE
onpenenenusi.  ['paduueckuit  merox  pemeHUs  3a7ady  JIMHEHMHOTO 6
nporpamMMmupoBanusd. CHMIUIEKCHBIM METOJ pelIeHHs 3aJad  JMHEHHOro
nporpaMMupoBaHusa. TpaHcrnopTHas 3ajada. 3ajadya O Ha3HAUYCHMSIX.
[{enourcieHHOE MPOrPaMMHUPOBAHUE.
B TOM 4nc/ie npakKTHYeCKUX 3aHATHIL ¥ J1a00PaTOPHBIX 3aHATHH
IIpakTnyeckas palora. PemieHue 3amad JIMHEHHOTO NPOrpaMMHUPOBAHUS
CUMIUIEKCHBIM METOJIOM
IIpakTuyeckas padora. Penienue TpaHCIOpTHOM 3a1a4u 8
IIpakTuyeckas padora. Pemenue 3a1aun o Ha3HAYCHUSAX
IIpakTnyeckas padora. IIpuMeHeHHE HHCTPYMEHTAIBHBIX CpPEACTB A
pelIeHus 3a/1a4 JIMHEHHOr0 MPOrpaMMHUPOBAHMSI
CamocrosiTesibHast padoTa BoinonHenne MHIMBUYaIbHOTO 3a/1aHuUs 4
Tema 4.3. Conepixanue 10/4/2/4
Hesmneitnoe
nporpaMMHpoOBaHHE OcHOBHBIE TIOHSATHS U OMNpEACNCHUS HEIMHEWHOTO MPOrpaMMHUPOBAHUS. 4
Metobl penieHus 3a1a4 HEJIMHEWHOTO TPOrpaMMHUPOBAHUS.
B Tom uMciIe NPAKTHYECKUX 3aHATHI M J1a00PATOPHBIX 3aHATHH 5
IIpakTuyeckas padora. Penienue 3a1a4 HEIMHEHHOTO MPOrPaMMHUPOBAHNUS
CamocrosiTesbHast padora BrinosnHenne MHAMBUYaIbHOTO 3a1aHuUs 4
Tema 4.4. Conepixanue 12/414/4
JAuHamMuueckoe 4
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NporpaMMHpOBaHHe

OcCHOBHbIE TIOHATHS U ONPEACIEHUS IUHAMHUYECKOTO IPOrpaMMHUpPOBAHUS.
3ajiauy, peraeMple METOIaMU AMHAMMUYECKOTO IPOrpaMMHUPOBAHUS:

B ToM uMciie mpaKTHYECKUX 3aHATHI U JIA00PATOPHBIX 3aHATH I

IIpakTnyeckas padora. Pemenue 3agay ONTUMAJIbHOTO pacHpeesICHUs

PECYpPCOB, 0 3aMeHe 000PYI0BaAHUS 4
IIpakTnyeckas padora. Pemenue 3amay onpenenaceHuss ONTUMAIBHOIO IYyTH,
ONTUMAJILHOTO PE3EPBUPOBAHUS
CamocrosiTesbHas padora BrinonHenne MHIMBHYaaIbHOTO 3alaHus 4
Tema 4.5. Conepxxanue 10/4/2/4
CeTteBbIe METOABI
NJIAHUPOBAHMS M YIPABJIEHUs | OCHOBHBIC TOHATHS W onpeleneHus Teopun TpadoB. Haxoxnenue 4
Kparyaifero nytu. JlepeBo pemenuii. CereBble rpaduku. Pacuer BpeMeHHbIX
11apaMeTpPOB.
B TOM 4nciie NpaKTHYeCKNX 3aHATHII ¥ J1a00PaTOPHBIX 3aHATHH
IIpakTyeckas padora. Penienue 3a1a4 Ha IPUMEHEHHE METOJOB CETEBOTO 2
IJIAHUPOBAHMS
CamocrosiTesbHas padora BrinonHenne MHIMBHAYaabHOTO 3alaHus 4
Tema 4.6. Conepxxanue 10/4/2/4
CucremMbl MaccoBOro
00CTy:KHBAHUS MapkoBckuil ciaydaifHplii mpouecc. CHCTEMBI MacCOBOTO OOCTYXHBaHMS: 4
OCHOBHbI€ MOHATHS, Kiaccupukanus. Cxema rudesu U pa3sMHOKEHHUS
B TOM 4nciie NPAKTHYECKUX 3aHATHI U J1a00PATOPHBIX 3AHATHH
IIpakTuyeckas paGora. Pacuer XapakTepUCTHK MNPOCTEHIIMX CHCTEM 2
MacCcOBOT0 00CTYKHUBaHUS
CamocrosiTesibHas paboTa BrinonHenne MHAMBUYaTIBHOTO 3a1aHUS 4
Tema 4.7. Conepixanue 12/4/4/4
Teopust urp
[Tpenmet u 3agaun Teopun urp. OCHOBHBIE MOHATHUS TEOPUH Urp. MaTpuuHbIe 4
urpsl. bumarpuunsie urpsl. Urpel B pa3sepHyToii hopme
B Tom uMciIe NPAKTHYECKUX 3aHATHI M J1a00PATOPHBIX 3aHATHH
IIpakTnyeckas padora. Penienne urpoBbIX 3ajjau ¢ HYJI€BOW CYMMOH. 4
IIpakTuyeckas padora. Perenue 3aau B pa3BepHyTOil popme
CamocrosiTesbHast padora BrinonHenne MHANBUYaIbHOTO 3a/1aHuUs 4
Tema 4.8. Conep:xaHue 14/416/4
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HNmurannonHoe

MOJICIUPOBAHUC OcHoBHbIE MNOHSATHUSA MMHTALMOHHOI'O MOJICJIMPOBAHUS. IIpumepsl 4
UMUTAIMOHHBIX ~ Mojeneil. Meronbpl MMHUTAMOHHOTO — MOJETUPOBAHUS.
HHCTpyMEHTANIBHBIE CPEICTBA MMUTAITMOHHOTO MOJICIIMPOBAHHUS
B ToM uMciie mpaKTHYECKUX 3aHATHI U JIA00PATOPHBIX 3aHATH I
IIpakTuyeckasi padora. PazpaboTka npocTeiiieil HMUTAITMOHHOW MOJIEIIH 6
IIpakTuyeckas padora. Pemenue 3a1a4 MaccoBOro 00CTyKUBAaHUSI METOIaMU
MMUTAIIOHHOTO MOJICJINPOBAHHUS
CamocrosiTesibHasi paboTa BrimonHeHne MHIMBUYaIbHOTO 3a/1aHuUs 4
IIpome:xyTouHasi arTecTauus B popme 3K3aMeHa 12
Pa3nes 5. YUnciaeHHble MeTOABI 102
MJIK.02.05 YuciaeHHbIe METOIbI 90/34/30/26
Tema 5.1. Conep:xaHue 8/412/2
[pudau:keHHbIE YNCTIA U
AeHCTBUS HAL HUMH CriocoObI XpaHEHHUS YHCEIT B MIAMSITH KOMITBIOTEpPa. AGCOIIOTHASI TOTPEITHOCTb,
OTHOCHUTEIIbHAS TOTPEIIHOCTb. 4
Bepnbie, coMHHUTEIBHBIC, 3HAYAINE TTUPPEIL.
[TorpemHoctu apudmMernueckux aercTBuil. OLEHKA MOTPEITHOCTEN 3HAYCHHIMA
byHKIUH
B ToM 4mciie MpaKTHYECKUX 3aHATHII U J1A00PATOPHBIX 3aHATHIA
IIpakTuyeckas pa6ora. BrluncieHne MNOTPEMIHOCTEH  MPHOIMKEHHBIX 2
3HaueHUW. BpluKcIeHNe TNOrpemHocTel  pe3yiabTaToB  apu(MeTHYECKUX
JICHCTBHIA.
CamocrosiTesibHast paboTa BrinonHenue HHAMBUYaTbHOTO 3a/1aHUS 2
Tema 5.2. Conep:xaHue 16/6/6/4
YucjieHHBbIE METObI PellIeHUs
ajaredOpanvecKux u _ | Ormenenue kopHeil. MeTo MOJOBUHHOTO JIeNIeHUst. MeToI POCTON UTEPAIIUH.
TPAHCUEHEHTHBIX YPABHEHUM | \fo10 111 Hpl0TOHA: METOJ] XOP/I, KACATETBHBIX. 5

Mertonsl HproToHa: KOMOMHHpPOBAHHBIH METOJ XOpJ W KacaTebHBIX.
CpaBHEHHE METOJOB BBIYUCIECHUN MO CKOPOCTH CXOJIUMOCTH MUTEPAMOHHOIO
npouecca

30




B ToM yuce NMPAKTHYCCKUX 3aHATHI 1 J'IaﬁOpaTOPHLIX 3aHATHH

IIpakTnyeckass padora. Pemenue anreOpanyecKMx M TPAHCUEHACHTHBIX
yYpaBHEHUH NPUOIMKEHHBIMH METOIaMU (METO/1 TOJIOBUHHOTO JEJICHUS, METO]
IPOCTBIX UTEpALHil)

IIpakTuyeckasi padora. Pemenne anreOpanvyecKux M TPaHCIICHICHTHBIX
ypaBHEHUH MPUOJIMKEHHBIMU MeToaMu (MeToabl HproToHa)

IIpakTHyeckas padoTa. MOHUTOPUHT U aHAJIU3 NPOU3BOJUTEIBHOCTH
pa3pabOTaHHbBIX PUIOKEHUN JUIsl YUCIIEHHOT'O PELICHNs YPaBHEHUH.

CamocrosiTeibHas paboTa

BrinosiHeHME MHINBUIYAIBHOTO 3aJaHUS

4

Tema 5.3.
YmncsieHHBbIE METOAbI PellIeHUe
CHCTEM JIMHEHHBIX
aJiredpanyecKux ypaBHeHUil

Conep:xanue

14/4/6/4

Pemienne cuctem JNHMHEHHBIX anreOpanyecKux ypaBHEHUUW MeTojoMm ['aycca.
[Tpumenenue metona ['aycca uist BBIYMCIIEHUST ONPEACTUTENCH U HAXO0XKICHUS
00paTHON MaTpHULIBI.

Merton nipoctoit urepanuii. Meron 3eiinens. CpaBHeHHE METO/I0B BBIUKCICHUN
10 CKOPOCTHU CXOAMMOCTH MTEPAIMOHHOTO Mpoliecca.

B TOM 4nciie NPAKTHYECKUX 3aHATHI 1 J1a00PATOPHBIX 3aHATHH

IIpakTuyeckas padora. Pemenue cucreM JTUHEHHBIX anreOpandecKux
ypaBHeHu MeTtooM ['aycca. Beruncnenue onpenenurens. Haxoxnenue
00paTHON MaTpuIlbl

IIpakTuyeckas padora. Penienne cuctemM TUHEHHBIX anreOpandecKux
ypaBHEHUW METOJOM MPOCTON UTEPAIIMU, METOJIOM 3eiiens

IIpakTyeckas padora. MOHUTOPUHT U aHAJINU3 IPOU3BOAUTEIBHOCTH
pa3paboTaHHBIX MPUIIOKEHHUH JIJIsl YUCICHHOTO PEUICHHs] CUCTEM JIMHEWHBIX
areOpanyeckrx ypaBHEHUH.

CamocrosiTesbHast padora

Brimonnenue WHIAUBUAYAJIBbHOI'O 3aaHUA

4

Tema 5.4.
HNuTepnoasuus u
IKCTpANOIAUMSA PyHKIUA

Conep:xanue

14/6/4/4

ITonsTre uarepnonsaunn. MHTEpNOISIUMOHHBIA MHOTOWIEH Jlarpanixka.
WnTepnonsiunonssie Gopmynsl HeroToHA.

NuTtepnonsanus cruiaiiHamu.

DKCcTpanosus QyHKIUH.

B TOM 4nciie NPAKTHYECKUX 3aHATHI U J1a00PATOPHBIX 3aHATHH
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IpakTuyeckasi pa6ora. CocTaBlIeHHE HHTEPIIOJSIITUOHHBIX (hOPMYIT
Jlarpan»ka u HerotoHa. HTEpnONIALMS CIUIaHAMH.

IIpakTuyeckasi padora. DKCTpanoJupoBaHue GyHKIIHHA

CamocrosiTesbHas padora BrinonHenne MHIMBHYaaIbHOTO 3a1aHus 4
Tema 5.5. Conepixanue 12/4/4/4
YucsieHHOe HHTETPUPOBaHHE
Ksaaparypusie hopmynsl HetoTona-Koreca. 4
KBagparypuas ¢opmyna T'aycca. CpaBHeHHE  METOMOB  YMCIEHHOIO
MHTETPUPOBAHUS
B TOM 4nc/ie NpaKTHYEeCKUX 3aHATHII ¥ J1a00PATOPHBIX 3aHATHH
IIpakTnyeckas padora. Beruncienre HHTETpaIoB Ipy MOMOIIH GopMyi
Herotona — Koreca 4
IIpakTuyeckas padora. BriuncieHne HHTErpajioB Ipy MOMOLIH GopMyT
I'aycca.
CamocrosiTesbHass pabora BoinonHenue MHAMBUYadIbHOTO 3a/1aHUS 4
Tema 5.6. Coaep:xkaHue 12/4/4/4
YucieHHBbIC METOAbI PeLICHHSA
0OLIKHOBEHHBIX Merton Ditnepa. YTouHeHHas cxema Diiepa. 4
AnQdepeHunaILHBIX Merton Pynre — Kyrra. CpaBHEHHE METOIOB.
ypapHenuu B TOM 4nc/ie NPaKTHYECKUX 3aAHATHH M J1a00PATOPHBIX 3aHATHI
IIpakTnyeckas padora. HaxoxxaeHue pereHuil 0ObIKHOBEHHBIX
JubdepeHIIMATBHBIX YpaBHEHHH Tpu noMoIu ¢hopMyin Didepa. 4
IIpakTyeckas padora. HaxoxxaeHue pereHuil 0ObIKHOBEHHBIX
quddepeHManbHbIX ypaBHeHU MetoaoM Pynre — Kyrra.
CamocrosiTesibHas paboTa BrinosHeHne MHAMBUAYATBHOTO 3a1aHUS 4
Tema 5.7 Conepixanue 14/6/4/4
YuciaeHHoe pelieHue 3a1a4
ONTHUMM3ALHHA Metoasl MuHUMU3aUMK (GYHKIUU OJHOW NEPEMEHHOM: MEeTOJa IUXOTOMUH, 5
METOJ  30JI0TOTO0  Ce4YeHHs. MeToabl MHMHUMHU3AIMH  (QYHKIUH  JIBYX
NIEPEMEHHBIX: IOKOOPIUHATHBIN CIYCK, HAUCKOPENIINI CITyCK
B ToM 4nc/ie IPaKTHYECKUX 3aHATHH M JIA00PATOPHBIX 3aHATHI
IIpakTuyeckas padora. HaxoxneHnue s3kcTpeMyMoB (PyHKIIMNA OHOM 4

HepeMeHHOﬁ HpI/IGHI/I)KeHHLIMI/I METOAaMU
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IIpakTuyeckasi padora. HaxoxxneHne SkcTpeMyMoB (DYHKIIHI IBYX
MIEPEMEHHBIX MPHOIMKEHHBIMA METOIaMHU

CamocrosiTesibHas paboTa BrinosiHeHUME MHIMBUAYAIBHOTO 3aJaHUS 4
IIpomeskyTouHnas arrectanus B Gopme IK3aMeHa 12
Pa3nen 6. bezonacHocTh NporpaMMHOro odecrnevdeHust 120
MJK.02.06 Be3onacHOCTh MPOrpaMMHOI0 odecriedyeHust 108/30/68/10
Tema 6.1. 55/14/36/5
OcHoBbI 0e30macHOCTH Copnepxanue
NporpamMMHOro odecnevyenusi | Brenenue B kubepOe30macHOCTh U ys3sumoctu 110. Moenu yrpo3 u aHamu3

PHCKOB. 14

VYszsumoctu BeO-npunoxenuii: OWASP Top 10. be3onachas ayrenTudukanus

u aBTopuzauus. Kpunrorpadus s pa3paboTUHKOB.

B ToM unciie npakTHYeCcKUX 3aHATHIH M JA00PATOPHBIX 3aHATHI

IIpakTHyeckas padora. AHaIU3 KOJIa Ha HAJTMYKE YA3BUMOCTEH - py4HOU

review 1000 cTpok Kona

IIpakTuyeckas padora. SQL MHBEKIUY - SKCIUTyaTallKs U 3allUTa YI3BUMOTO

MIPUIOKEHUS

IIpakTnyeckas padora. XSS aTaky - CO3/JaHUE U NTPENOTBPALLEHUE

MEXCAaUTOBOIO CKpUIITUHIA

IIpakTuyeckas padora. CSRF 3amuTa - peanu3zanusi TOKEHOB U POBEPKHU

Origin/Referer

IIpakTuyeckas padora. CocTaBieHre MOJIEIH YTpo3 AJisl TUTIOBOTO BeO- 36

MMPUITTOKCHUSA

IIpakTnyeckas padora. Hacrpoiika 6e3onacHoii ayrentuduxanuu ¢ JWT u
refresh Toxenamu

IIpakTuyeckas padora. Peanuzanus RBAC cucremsl ¢ pa3aeneHuem
IIPUBHJIET U

IIpakTuyeckas padora. lllndppoBanue nanapx ¢ ucmoab3oBanrnem AES u
RSA

IIpakTuyeckas padora. XsmupoBaHue naposeit ¢ salt u adaptive functions
(bcrypt, Argon2)
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IIpakTuyeckasi pa6ora. AHanu3 cereBoro Tpaduka ¢ nomomipo Wireshark

IIpakTnyeckas padora. Ckanuponanue ys3sumocteit OWASP ZAP u Burp
Suite

IIpakTyeckas padora. Hactpoiika HTTPS u coznanue camonoanucaHHbx
cepTuhHUKaATOB

IMpakTuyeckasi padora. 3amuTa ot brute-force arak ¢ orpanuueHreM
HONBITOK BXoAa. bezonacHas pabota ¢ dailnamu

IIpakTuyeckas padora. Peannsanus 6e30nmacHON Aecepruan3aiiy JaHHBIX

IIpakTuyeckas padora. AyauT JIOTOB O€30MMACHOCTH U BHISIBJICHHE
MOJ03PUTEIBbHON AKTUBHOCTH

IIpakTuyeckas padora. Hacrpoitka CORS nonuTtuk 1j1st Be0-puit0XeHui

IIpakTuyeckas padora. 3anmura ot DDOS arak ¢ momounisio rate limiting

IIpakTnyeckas padora. be3onacHas padora ¢ MaMsIThIO B IPUIOKEHHUAX.
Cosznanue 6e3onacHoro API ¢ Banuanuen Bcex BXOAHBIX JaHHBIX

CamocrosiTesibHas padoTa

Breinmonnenue WHAUBUAYAJIBbHOI'O 3aaHU

5

Tema 6.2.
Paszpaborka 6e3onacnoro IO
U NPUKJIaAHasi Kpunrorpagus

Conep:xkanue

53/16/32/5

[TpuHIMIB 6€30MaCHOrO MPOEKTUPOBAHUS apXUTEKTYphl. Kpunrorpadguueckue
MPOTOKOJIBI U MX peanu3anus. Kpunrorpadus B MOOUIBHBIX TPUIIOKECHHUSX.
Kpunrorpadus B Be6-npunoxenusx. Kpunrorpadus B 001ayHbIX cpegax.

16

B ToMm uucae MPAKTUYICCKHUX 3aHATHIL 1 naﬁopaToprlx 3aHATHIl

IIpakTnyeckas padora. Peanuzanus end-to-end mmdpoBanus ais
meccenpkepa Ha Signal Protocol

IIpakTuyeckas padora. Hacrpoiika TLS 1.3 c perfect forward secrecy u
COBpEMEHHBIMH cipher suites

IIpakTuueckas padora. Coznanue secure OAuth 2.0 nposaiinepa ¢ PKCE u
3al[UTON OT aTak

IIpakruyeckas padora. Ummmementanust JWE (JSON Web Encryption) st
3aIUIIEHHBIX TOKEHOB

IpakTuyeckas padora. PazpaboTrka 6e3omacHoro voting system c
homomorphic encryption

Ipakruyeckas padora. Co3manue cryptocurrency wallet c ECDSA u
hierarchical deterministic keys. Peanuzanus secure password manager c client-
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side encryption

IIpakTnyeckas padora. Hactpoiika HSM smynaropa uist annapatHoi
3alIUTHI KIIFOYEH

IMpakTuueckasi padora. Paspadotka secure file storage c encryption at rest u
in transit

IIpakTnyeckas padora. Immnemenranus zero-knowledge proof s
ayTeHTHUKaIUu 6€3 mapoJs

IpakTuueckasi padora. Co3nanue blockchain smart contract ¢ 3amuroii ot
reentrancy attacks. Peanu3zarust secure multi-party computation st
COBMECTHBIX BBIYMCIICHUI

IIpakTuuyeckas padora. Hacrpoiika quantum-resistant cryptography c lattice-
based anropurmamu.

IMpakTuueckasi padora. Paspaborka secure APl gateway ¢ JWT verification u
rate limiting

IIpakTnyeckas padora. Coznanue hardware-backed key storage mist
MOOWJIBHOTO NPUJIOKEHHS

IMpakrnyeckas padora. mmnemenrarus digital signature system c
timestamping

IMpakrnyeckas padora. Hacrpoiika certificate transparency logs ms
MOHUTOpHHTra SSL cepTudukaToB

IMpakTuueckasi pagora. PazpaboTka Secure session management ¢ 3amuroi ot
hijacking. Cozmanue cryptographically secure RNG (random number generator)

CamocTosiTe1bHast padoTa Beinonnenue HHAMBU YA IbHOTO 33/1aHUS 5
IIpomexyTouHasi arTecTauus B popme 3K3aMeHa 12
Kypcosoii npoekr (padora)

Os3nakomsieHHe OOYyYaloUIMXCsl ¢ LEMIMH M 3aJadaMH KypCOBOTO IPOEKTHPOBAHHS, C TEMAaTHKOH KypCOBOTO

IPOEKTa, BHIOOP TeMbl, C TpaQUKOM BBHIMOJIHEHUS KYpCOBOTO INPOEKTa, Bbllauya 3aJaHUs M METOJUYECKHUX
pPEKOMEHIalU i [Tl BHITIOJIHEHUS! KypCOBOT'O MTPOEKTa 20

AHanmu3 TmpeaMeTHOW oOinacth W pa3paboTka TexHUYeckoro 3amaHus. COop W aHaim3 TpeOOBaHUN K
pa3pabaTeiBA€MOMY MPOTPAMMHOMY MPOIYKTY
Pa3paboTka MOIENN «CYIIHOCTb - CBSA3BY (MHGDOIOTUYECKOE MPOSKTHUPOBAHHE).
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O6ocuoBanue Boioopa CYB/l u coznanue b/l B BeiopanHoii CYB/]
Jaramornueckoe MpOEeKTUPOBAHUE PENSUMOHHONW bJ/] Ha OCHOBE MOJENM «CYUIHOCTH - CBSA3b», MOJYYEHHON Ha
MpebIIYILIEM dTarle.
Hopmanu3zanus noixydeHHON 6a3bl JaHHBIX
OnpeneneHnue  XapakTepUCTHK  aTpuOyToB M MpaBWI  JACKJIAPAaTHBHOM  MOJJAEPKKA  OTPAaHUYCHUH
LEJIOCTHOCTUAAHHBIX (00s3aTeNbHbIE JTAaHHBIE, LIETOCTHOCTh CYIIHOCTEW, CChUIOYHAsI LEIOCTHOCTh, TPEOOBaHUs
KOHKPETHOTO npeAnpusaTus (Ouznec2 npaBuia)).
PazpaboTka XpaHUMBIX TpPOLEAYpP M TPHUITEPOB, OOECHEUMBAIOIIMX TNPOLEAYPHYIO MOJJAEPKKY IEIOCTHOCTH
TaHHBIX (KypcoBas paboTa JoJKHA COAepKAaTh HE MEHEE JIBYX XPaHUMBIX MPOLEAYP U JIBYX TPUTTEPOB)
Peanuzanus onepanuii Haj JaHHBIMM (TIOMCK, BCTaBKa, yAaJ€HUE, OOHOBJIEHHWE) B COOTBETCTBUU C BAPUAHTOM
3a/IaHMs C TOMOUIBIO si3bIKa SQL.
OdopmieHre OCHOBHBIX Pa3/IeiOB MOSICHUTEILHON 3aMUCKH
Odopmienune TeXHUUECKOTO 3aJaHus
Odopmienne npuoXKeHU MOSICHUTEIIBHON 3aITHUCKU
TpebGoBaHMs K MPE3EHTAMOHHBIM MaTepuaiaM KypcOBOTO MPOEKTa
3ammura KypcoBOro mpoeKTa
Temartuka KypcoBBIX IPOEKTOB (paboT):
Pazeutne n naterpanus HR-Monyns B kapoByro cucTeMy NPEAIPUATHS U1 aBTOMAaTU3ally IIPOLECCOB HaliMa 1
yIpaBIeHUS TEPCOHATIOM
Coznianue cucTeMbl ynpaBieHUs! IPOEKTaMU C UCIIOJIb30BAHUEM MOJYJIBHON apXUTEKTYphbl
Pa3zpaboTtka u unTErparys Moayis ynpasieHus npoekramu B CRM-cucremy
Coznianue 1 HHTEerpanus MmiaTeXHOro MOYJIs Ui AIEKTPOHHONW KOMMEPLINU
Coznanue mnathopMsbl st 0OMeHa COOOIICHUSIMH
WuTerpanus pa3HbIX 06a3 JaHHBIX B €IUHYIO CHCTEMY
MonynbHas apXUTeKTypa U MHTETpalus MOAYJIEH B pacrpeeieHHOM CUCTEME YITPaBIICHUS CKIaJICKUMH 3aracaMu
Coznanue Moayis ayTeHTU(UKALUN
WNurerparus 6a3pl JaHHBIX ¢ MOJIyJIeM 00pabOTKU JaHHBIX

. Cozanust M MHTETpalys aHAIMTUYECKOTO MOJYJs Ui 00pabOTKM JaHHBIX B MEAMIMHCKONW MH(GOPMalMOHHON
CUCTEME

. Pa3paboTka 1 naTerpamus oopazoBareabrHoro Moayis B LMS-cucremy

. PazpaboTka U MHTErpanus reoIoKaliiOHHOTO MOYJISI B CUCTEMY YIPABJICHUS TPAHCIIOPTOM

. Pa3paboTka u uHTErpanysi HOBOro MOJYJIs AJIsl CUCTEMBI YIIPaBJICHUS CKIIAJIOM
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YyeOHasi NPAKTUKA M0 MOAYJIIO:
Buasi pador:

1. [TpoexTrpoBaHKue MOYJEH TPOTPAMMHOTO 00ECIICUEHHS C YYETOM TEXHHUYECKOTO 3aaHus
2. Busyanuzanuu u onucaHus apXUTEKTYPHBIX PEIICHUN
3. Onpenenenre nHTEP(PECOB ¥ B3aUMOICHCTBUS MOTYJICH B CUCTEME
4. Coznanue Mojysei mporpaMMHOTo 00ecreueHus
S. Pabora ¢ API u BeO-cepBrcamu Ui B3aUMOJICHCTBUS MEXTYy MOTYIISIMH
6. PaGora ¢ unTerpannoHHBIMU TIATGOPMAMU U UHCTPYMEHTAMU
7. OTitagka mporpaMMHOTO 00ECIICUeHHS Ha YPOBHE IIPOTPAMMHBIX MOTyJIeH
8. TectupoBanue MporpaMMHOTO oOecTieueHus
9. ®opMHpOBaHUE TECTOBBIX CIICHAPUEB 144
10. IloaroroBka TecToBBIX IIAT(GoOpM (YCTAaHOBKA OMEPAMOHHON CHUCTEMBI, TOMOJIHUTEIHLHOTO MPOrPaMMHOTO
obecrieueHus U APYroro mo HeoOXOTUMOCTH)
11. Ouenka o0beMa TECTUPOBAHUS IPOrPAMMHOTO 00ECTIEUEHUS C LIETbI0 OMpeiesieHUs] HE0OXOIUMBIX PECYpPCOB
JUTSL €TO BBITIOJTHEHUS
12. ®opmupoBaHHe M NPEICTABICHHE OTUYETHOCTU O MOJATOTOBKE K BBHIMOJIHEHHIO 33JaHUS HAa TECTHPOBAHHE
IPOTPaAMMHOTO 00ECTIeUeHHsI B COOTBETCTBUH C YCTAHOBIICHHBIMH PeTIaMEHTaMU
13. BhInonHeHHEe TECTOBBIX MPOLIEAYP HA TECTOBBIX TAaHHBIX
14. Co3gaHue TeXHUYECKOW JOKYMEHTAIUH ISl MOJTyJIeH
15.  MoxymentupoBanue koaa, APl u unrepdeiicon
16. Pabora co crnenuaau3upoBaHHBIM MPOrPaMMHBIM OOECIIEYEHHEM M0 JOKYMEHTHUPOBAHHMIO IPOTrPaMMHOTO
KoJza
IIpou3BoACTBeHHAs] MPAKTHKA:
Buabl pador:
[TpoexTrpoBaHre MOIYIEH TPOTPAMMHOTO 00ECTICUEHHSI C YYETOM TEXHHUYECKOTO 3aaHus
Busyanu3zanuu u onucaHus apXUTEKTYPHBIX PEIICHUN
Omnpenenenne nHTEP(HENCOB U B3aUMOACHCTBHUS MOAYJIEH B CUCTEME
Co3nanue Mofyneit MporpaMMHOT0 00eCTIeYeHHS 144

OnTrMusanus KoJa U AITOPUTMOB NMPOTPAMMHBIX MOJYJIEN JUIsl YBEJTMUYEHUS TIPOU3BOUTEIIBHOCTH
MOHUTOPHHT U aHAJIU3 IIPOU3BOAUTEIBHOCTH IIPUIIOKECHUN

NHTerpanus nporpaMMHbIX MOAYJIEH M KOMIIOHEHTOB B €IMHOE ITPOTPaMMHOE pELIEHUE

Pabora ¢ API u BeO-cepBrcamu Ui B3aUMOJICHCTBUS MEXYy MOTYIISIMH

Pabora ¢ uHTEerpainoHHBIMU IIATGOPMAMU U HHCTPYMEHTAMU
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10. OobecrneyeHre COBMECTUMOCTH M CTAOMIBHOCTH CUCTEMBI

11.  Otnagka mporpaMMHOTO 0OECTICYeHHS Ha YPOBHE IPOTPAMMHBIX MOTyJei

12. TecrupoBaHuE IPOrPaAaMMHOTO OOECIICUCHUS

13. ®opmupoBaHHE TECTOBBIX CIICHAPHCB

14. TloaroroBka TecToBBIX IUIaT(GoOpM (YCTAaHOBKA OMEPAMOHHON CHUCTEMBI, TOMOJIHUTEILHOTO IPOrpaMMHOTO
obecrnevyeHus U APYroro mo HeoOXOUMOCTH )

15. Ouenka o0beMa TECTUPOBAHUS IPOrPAMMHOT0 0OECTIeUeHUS C LIEJIbI0 ONpeesieHUs] HEOOXOUMBIX PECypCOB
JUTS €70 BBITIOJTHEHUS

16. Hactpoiiku TecTOBO cpeabl M ammapaTHBIX CPEACTB JUIsl BBINOJHEHUS TECTHUPOBAHUS MPOrPAMMHOTO
oOecrnieueHns B COOTBETCTBUU C 33J]aHHEM Ha TECTUPOBAHHE B IIPeJieaxX CBOCH KOMITETCHITUU

17. ®opmupoBaHHe M NPEICTABICHHE OTUYETHOCTU O MOATOTOBKE K BBIMOJHEHHUIO 3a/laHUsl Ha TECTUPOBAHUE
IPOrPaMMHOTO 00OCCIICUEHUSI B COOTBETCTBHH C YCTAHOBJICHHBIMU PETJIAMEHTAMU

18. BrimonHeHHE TECTOBBIX MPOLIEAYP HA TECTOBBIX JTAHHBIX

19. Co3nanue TEXHHYECKOHN TOKYMEHTAIUU JISI MOYJICH

20. JoxymentupoBanue kona, APl u untepdeiicon

21. Pabora co crenuaiu3upoBaHHBIM MPOTPAMMHBIM OOECIEUEHUEM M0 JOKYMEHTHPOBAHUIO MPOrPaMMHOTO
Koja

JK3aMeH KBAJIH(PHKANMOHHBIN

18

Bcero
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4. YCJIOBUA PEAIM3AIIMU ITPOPECCHUOHAJIBHOI'O MOAYJIA

4.1. MarepuajbHo-TeXHHYeCKOe o0ecniedeHne peanusanuu [1M:

[IporpamMmma mpodeccnoHabHOTO ~ MOIYJs — pealiu3yercs B CIHEAYIoLIUX  y4deOHo-
MPOU3BOJICTBEHHBIX TOMEIICHUSX !

IIM.02 JlaGopaTopus ObopynoBanue:
Pazpabotka u «Cucmemnozo u —  ABTOMAaTM3uMpOBaHHBIE  pabouue  MecTa
UHTErpanus NPUKIAOHO20 oOyJaronuxcs;

MopyJei HPOZPAMMUPOBAHU) —  ABTOMaTuM3UpOBaHHOE  pabouee  MECTo
MPOrPaMMHOTO MNe 301 MpeToaBaTels;
obecrieueHHs — Cnenuaiau3upoBaHHAs SPrOHOMHYHAsE MeOenb

U1 pabOTHI 32 KOMITBIOTEPOM;

— IIpoexTop u 3KpaH;

— MapkepHas 1ocka;

— IIporpammuoe obecneuenue oOmEro
po(heCCHOHATTLHOTO Ha3HAYCHUSI.

B pamkax peanmuzanuu nporpaMMbl MOIYJS NPEAYCMOTPEHO NPOXOXKAECHHE Y4eOHOU U
NPOM3BOJCTBEHHON  MpakTHKH (M0  mpo(uiro  CHENUMANbHOCTH),  KOTOpas  MPOBOJMTCS
KOHIIEHTPUPOBAHHOB COOTBETCTBUU C paboyeil MporpaMMoil MpakTHKH.

4.2. HudpopmanuoHHOe o0ecnieueHne 00ydeHUsl
Ilepeyens McnoOJIb3yeMbIX Y4eOHBIX H31aHuii, UHTepHET-pecypcoB, AOMOJHHUTEIbHOI

JUTEepaTypbl
4.2.1. OcHOBHbBIE TTeYaTHbIE U/WJIN YJIEKTPOHHbIE H3IaHUA

1. CnaGHos, B. /. Uucnennsle MeTOIbl M porpaMMupoBanue: yuebHoe nocodue ans CIIO /
B. JI. CnabnoB. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlanb, 2022. — 460 c. — ISBN 978-5-8114-
9250-3. — Texkct: oanektpoHHBIH // JlaHb: d1eKTpoHHO-OMOMMOTeuHass cucrema. — URL:

https://e.lanbook.com/book/189402 — Pexxum moctyma: i aBTOPH3. MOJIB30BATEIICH.

4.2.2. JlonoJiHUTEIbHbIE HCTOYHUKH

1. I'OCT 19.001-77. T'ocynmapcrBennbii cranpapr Corsa CCP. Enpmnag cucrema
OporpaMMHOM  JokyMmeHTauuu. OOmue mnonoxeHuss (BBegeH B JeiictBue IloctaHoBieHuem
Toccrangapra CCCP ot 20.05.1977 N 1268). - URL: https://www.consultant.ru - Pexxum moctyma:
ITpaBoBoBoii cepBep KoncynbranTlntoc. - TeKCT: 351€eKTpOHHBIN

2. I'OCT 19.101-77. TocynapctBennbiii crannapr Coro3a CCP. Enunas cucrema
OpPOrpaMMHOM  JTOKyMEHTauuu. Buasl nporpaMM W NOpOTpaMMHBIX — JIOKYMEHTOB  (BBEIEH
[Tocranosnennem I'occranmapra CCCP ot 20.05.1977 N 1268). - URL: https://www.consultant.ru -
Pexxnm nocryna: [IpaBoBoBoii cepBep Koncynprantllimtoc. - TekcT: 3neKTpOHHBIN

3. I'OCT 19.102-77. T'ocynmapctBennbiii cranpapr Corosa CCP. Enumnag cucrema
nporpaMMHOM  gokymeHTanuu. Cramum  pa3paboTku (BBedeH B JeiictBue IloctaHoBiieHueM
I'occranmapra CCCP ot 20.05.1977 N 1268). - URL: https://www.consultant.ru - Pexxum pmocryna:
ITpaBoBoBoii cepBep KoncynbranTtlntoc. - TeKCT: 351€eKTpOHHBIN

4. I'OCT 19.201-78. T'ocynmapcrBennbiii cranpapr Coro3a CCP. Enumnag cucrema
IPOrpaMMHOM JOKyMeHTanuu. TexHuuyeckoe 3agaHue. TpeOoBaHHS K COJIEPKaHHI0O U O(OPMIICHHUIO
(BBenen B pedictBue IlocranoBnenmem [occrammapra CCCP ot 18.12.1978 N3351). - URL:
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https://www.consultant.ru - Pexum poctyma: IIpaBoBoBoii cepBep Koncymbrantllmoc. - Tekcr:
AJIEKTPOHHBIN

S. I'OCT 19.701-90. Enunas cucreMa nporpaMMHOM JTokyMeHTanuu. CXeMbl aJropuTMOB,
nporpaMM, JaHHbIX U cucteM. OO03HAYCHHSI YCIIOBHBIE U TIpaBuiia BeimoHeHUs (yTB. [locTaHOBIEHHEM
I'occranmapra CCCP ot 26.12.1990 N 3294). - URL: https://www.consultant.ru - Pexxum pocrymna:
IIpaBoBoBoii cepBep Koncynbrantllmtoc. - TekcT: 351eKTpOHHBII

6. I'OCT P UCO/MDBK 25023-2021. Hamumonanbuslii ctangapt Poccuiickoit deneparuu.
CucremHass 1 mporpaMMHasi MHKeHepus. TpeOoBaHHS U OIlEHKa KauyecTBa CHCTEM M IMPOrpaMMHOMN
nponykiuu (SQuaRE). M3mepennst kauecTBa CUCTEMBI U NMPOTPAMMHOM MPOAYKIHMH (YTB. U BBEICH B
nevictBue [Ipukazom Poccranmapra ot 19.11.2021 N 1524-ct). - URL: https://www.consultant.ru -
Pexum nocrtyna: [IpaBoBoBoii cepeep Koncynbrantllitoc. - TekcT: 3J1eKTpOHHBIN

7. 3roma HO. H. IlpoekTnpoBaHue mNpPOrpaMMHOTO OOECIEUYECHHUs: Y4eOHO-METOINYECKOE
nocoome / 0. H. 3roma. - CII6.: Haykoemkue texuomoruu, 2024. — 74 c.
URL.:https://publishing.intelgr.com/archive/Proektirovanie-programmnogo-obespecheniya.pdf. - Tekcr:
3JIEKTPOHHBIN

8. bubnnoreka nmpodeccuonana Nel https://profspo.ru/
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5. KOHTPOJIb 1 OIIEHKA PE3YJIbTATOB OCBOEHUA
IMPOPECCHUOHAJIBHOI'OMOAYJIA (I1IO PA3JAEJIAM)

s oOyuaromierocss WHBanMna win oOydvaromerocss ¢ OB3 ¢opma Tekymero KOHTPOIS
YCTaHABIIMBACTCSl C YY€TOM HHIUBUIYATBHBIX MCUXO(DHU3NIECKHX O0COOCHHOCTEH (YCTHO, TUCHBMEHHO
Ha Oymare, NMMCBMEHHO Ha KOMIIbIOTEpe, B Qopme TectupoBaHus W T.1.). [Ipum HeoOXxommmocTu
00yJaroIUMCs IPEIOCTABIISETCS TOTOIHUTEIILHOE BpEMs JJIs TOJATOTOBKH OTBETA.

dopMa TPOMEKYTOUHOM AaTTECTAllMM YCTAHABIMBACTCS C YYCTOM HMHIUBUAYAIbHBIX
ncuxo(usnueckux ocobeHHocTel oOydaromierocs WHBanuaa wim odOydaromerocs ¢ OB3 (ycTHo,
NUCHbMEHHO Ha OyMare, MHCHPMEHHO Ha KOMIIbIOTEpE, B (oOpMe TeCTHpOBaHUsS H T.1.). [lpum
HEOOXOJUMOCTH OCYIICCTBIISICTCS YBEIMYEHHWE BPEMEHH Ha TOJATOTOBKY K  MPOMEKYTOYHOU
aTTeCTAllMM, a TaKXKe MPEAOCTABISETCS JOMOIHUTEIBHOEC BpEMs Il MOJTOTOBKH OTBETa B XOJE
POMEXYTOYHOU aTTecTaluu. BO3MOXXKHO YyCTAaHOBICHHE WHAMBUIYAIBHBIX I'PAaUKOB MPOXOKICHUS

HpOMeX(YTOqHOﬁ aTTeCTalluu.

OOpazoBaTebHOE YUYPEKICHHE O0O0eCIeYrBaCT OpraHU3aIlUui0 |

KOHTPOJIA U IPOMEXKYTOUHON aTTECTALMU 1O MOJYJIIO.
Texymuii KOHTPOJIb MPOBOAUTCS MPEIOAaBATEIEM B IMPOIECCE OO YICHHUS.
OOyuenue 1Mo mpoecCHOHATTELHOMY MOJYJIIO 3aBEPIIAETCS UTOTOBOM aTTECTAIMEH 110 MOJYIIO
B (hopMe HK3aMEHa.

IMPOBCACHUEC TCKYLICTO

Kon IIK,
OK

Kpurtepun ouenku pe3yJjbTara
(moxa3aTesim 0CBOEHHOCTH KOMIIETEHIIH )

DopmbI
KOHTPOJIA U
MeTO/bI
OLIEHKH

OK.01

pacmo3HaeT 3agavy W/ mpodiieMy B MpodecCHOHAIIBEHOM H/HITH
COIMAJILHOM KOHTEKCTE; aHAJIM3UPYEeT 3aJadyy W/Wid [pooiemy;
OTIpeNIeNIACT JTalbl PEIICHHWsS 3a1aud; BBIBIACT U 3(PPEeKTHBHO
HAXOJUT MH(GOPMAIIHIO, HEOOXOIUMYIO JUIS PEIICHUS 3aJa4d W/WIn
MpoOJIEMBI; COCTABIISIET TUIAH JEUCTBHS; OMpPENEseT HEOOXOIMMBIE
peCypChI; OIIGHWUBACT PE3y/IbTaT M MOCJICICTBHS CBOMX JICHCTBHI
(caMOCTOSTETLHO MJTU C TTIOMOIILIO0 HACTABHUKA)

OK.02

ompenenseT 3aJadd Uil [OMCKa HMH(OpPManuu; OIpelesser
HEOO0XO/AMMBbIE HMCTOYHUKM HMH(OpManuM; IUIaHUPYeT Mpolecce
MOMCKA; CTPYKTYPUPYET TMOJYYEHHYI0 HWH(POpPMAIUIO; BbIIEISAET
HauOoyee 3HaYMMOE B IMepeyHe HMHPOpPMAaLUHU;  OLEHHUBAET
MPaKTUYECKYI0 3HAYMMOCTh pE3YyJlbTaTOB TIOHUCKA; OQOpPMISET
pe3yJIbTaThl OMCKA

OK.03

OTIpeIeNIIeT aKTyalIbHOCTh HOPMATHBHO-TIPABOBOW JIOKYMEHTAIIMH B
npodeCCHOHATBLHON  IEATEILHOCTH, TMPHUMEHSET COBPEMECHHYIO
HAyYHYI0 TNPO(EeCCHOHAIBHYI0 TEPMHUHOJIOTHIO, OIpEIeNsieT U
BBICTPAUBAaET TPAGKTOPUU  MPOPECCHOHANBHOIO  Pa3BUTHUS U
camoo0pazoBaHus

OK.04

OpPraHU30BBIBACT pabOTy KOJIJIEKTHBA U KOMAaH]Ibl; B3aUMOJICHCTBYET
C KOJIJIEraMH, PyKOBOJACTBOM, KIIMEHTaMH B X0/Jie Tpo(heCcCHOHATILHOM
JESITEIBHOCTH

OK.05

u3NlaraeéT  CBOM  MbBICIM M OQOPMIISITH  JOKYMEHTBI IO
npodecCHOHATbHON  TeMaTHKEe Ha  TOCYAApCTBEHHOM  SI3BIKE,
MIPOSIBJIATH TOJIEPAHTHOCTH B pab04YeM KOJUIEKTHBE

OK.06

OITMCEHIBACT 3HAYNMOCTE CBOEH CIICIUaJIbHOCTU

OK.07

co0JTr0/1aeT HOPMBI PKOJIOTHYECKON O€30TTaCHOCTH
OTpEeNENsATh,  HAmNpaBlIEHUS  pecypcocOepekeHus B
po(heCcCHOHATBHOM JIEATSIIBHOCTH 110 CIICIIHATLHOCTH

paMkax

KontponbHbie
paboTHI,
3a4€ThlI,

KBTI (UKAIIHO
HHBIC
WCIIBITAHUS,
3ammTa
KYPCOBBIX U
JUTIIOMHBIX
MIPOEKTOB
(pabor),
yueOHas u
MIPOU3BOICTBE
HHast
MIPAKTHKH,
9K3aMEHBI.
HuTepnperanu
sl pe3yJIbTaTOB
BBITIOJTHEHHS
MPAKTUIECKHIX
u
1a00paTOPHBIX
3aJIaHUi,
OIleHKa
peuieHus
CUTYaITMOHHBIX
3a/1a4, OIICHKA
TECTOBOTO
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OK.08

yepeayeT CMEHY JeATEIbHOCTH; BBINOJHSAET KOMIUIEKC JiedeOHOM
TMMHACTHKH C Y4eTOM NPOo(heCcCHOHAIBHOM JesITeTbHOCTH

OK.09

MOHUMAET OOIIMA CMBICT YETKO NMPOU3HECEHHBIX BBICKA3bIBAHUN HA
W3BECTHBIE TeMbl (TpodeccHOHabHBIE M OBITOBBIC), MOHHMACT
TEKCThI Ha 0a30BbIC TPO(ECCUOHATIBHBIC TEMBI

Y4acTBOBATh B IMAJIOTaX Ha 3HAKOMBIE O0IIKE U MPO(ecCHOHAbHBIC
TEMBI; TUIIET MPOCTHIC CBSI3HBIC COOOIIEHHUS HA 3HAKOMBIC WIIH
WHTEPECYIONIHE NTPOPECCHOHATILHBIC TEMBI

IIK 2.1

MPOEKTUPYET MOAYJIH MPOrpaMMHOrO0 OOECHEeUeHUsT C Y4YETOM
TEXHUYECKOTO 3a/1aHuUS; BU3YAJIU3UPYET u OTUCHIBACT
apXUTEKTypHbIE  pELICHUS; ompeznensier  uHTEepdeicsl U
B3alMO/JICIICTBUE MOYJIEHN B cucTeMe

[IK 2.2

CO34acT MOAYJIM NPOIrpaMMHOIO 06CCH6‘-ICHI/ISI; OIITUMU3UPYCT KOO U
AJIrOprUTMbI IIporpaMMHBIX Moz[yneﬁ JIA YBCIIMUCHUA
IMPOU3BOJUTCIIBHOCTHU, MOHHUTOPUT )51 AHAJIU3UPYCT
IIPOU3BOJUTCIIbHOCTD HpI/IJ'IO)KeHI/Iﬁ

I1K 2.3

MPOBOJUT HHTETPAIMIO MPOrPAMMHBIX MOJYJIEH U KOMIIOHEHTOB B
€IMHOe MporpaMMmHoe pemieHue; padbortaer ¢ APl u Beb-cepBucamu
JUIS  B3aUMOJICUCTBHS ~ MEXKIYy  MOIYyJsMH;  paboTaeTr ¢
WMHTETPAlMOHHBIMU 1aTGOpMaMu U MHCTPYMEHTaMU; 00ecrieunBaeT
COBMECTUMOCTH M CTA0MIIBHOCTh CHCTEMBI

I1IK 2.4

MPOBOAUT OTJIAAKYy MPOTrPAMMHOIO OOECIeUeHHs Ha YpOBHE
MIPOrPaMMHBIX MOJYJIEH; TECTHUPYET IPOrpaMMHOE OOECIEeUEHUE;
(dbopMUpYeT TECTOBBIE CIIEHApWUHU; TOTOBUT TECTOBBbIE IIIAT(HOPMBI
(ycTaHaBnIMBaeT  ONEPALIMOHHYIO  CHCTEMY,  JIOIOJHUTEIIbHOE
mporpaMMHOe oOOecreueHue U JApPyroe 1Mo HeoOXOJUMOCTH);
MPOBOAUT  OLEHKY O0beMa  TECTUPOBAHUSA  NPOTrPaMMHOIO
o0ecrieyeHus: C LIeNbI0 ONpeeNeHHs] HEOOXOIUMBIX PECYpCOB IS
€ro BBINIOJIHEHUS; HACTPAaUBaeT TECTOBbIE CpEIbl M allllapaTHbIE
CpeACTBAa A1 BBIIOJHEHUS  TECTUPOBAaHUSA  IPOIPaMMHOIO
o0OecrieueHrss B COOTBETCTBUM C 3aJJaHMEM Ha TECTHPOBAaHUE B
npefenax CBOEH KOMIETEHIHMH; (OPMHUPYET U  IPEAOCTaBISAET
OTYETHOCTh O MOJTOTOBKE K BBIMOJHEHHIO 33JJaHUsI HA TECTUPOBAaHUE
IIPOrpaMMHOT0 O00ECleYeHUs: B COOTBETCTBUU C YCTaHOBJICHHBIMU
periJaMeHTaMM; BBINOJIHSIET TECTOBblE NPOLEAYpPhl HAa TECTOBBIX
TAHHBIX

IIK 2.5

co3zaer TEXHUYECKYIO JOKYMEHTAINIO JUIS MOZYJIEH;
nokymeHtupyer kon, APl u  unTepdeiicoB; pabotaer co
CHEeLUaTu3UPOBAHHBIM IIPOrpaMMHBIM o0ecrnieueHneM o
JOKYMEHTHPOBAHUIO ITPOrPaMMHOI0 KOJa

KOHTPOJIS,
pE3yIbTaToOB
HAOJIFOIEHUHA
3a
eITEIbHOCTD
10
obOyyaromieroc
s B TIpoI1iecce
yaeOHOH 1
IPOU3BOJICTBE
HHOH
MPAKTHKU
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