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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI

IMPO®ECCHUOHAJIBHOI'O MOAYJIA

«I[1IM.02 Pa3zpaboTka 1 HHTETpaIUs MOAYJIEH POrPaMMHOT0 00ECTICUCHHU S

1.1. Heap u mecTo npodgeccCHOHAIBHOI0 MOAYJISI B CTPYKTYype
oOpa3oBaTeJbHOH NPOrpaMMBbI

Llenp Momyms: OCBOEHHME BHUAA JAeATENbHOCTH «Pa3paboTka M WHTErpamust MojayJiei

MIPOTPAMMHOTO 00ECTICUCHUS».

[Ipodeccuonanbuplii MOIyIb BKIIOYEH B 00s3aTENbHYIO 4YacTh 00pa3oBaTeIbHOU

MIPOrPaMMBI.
1.2. [InanupyemMble pe3yJbTaThl 0CBOEHUS NMPOPEeCCHOHAIBHOT O MOAYJISA

PesynbTathl OCBOCGHHS TPO(PECCHOHATBHOTO MOMYJSL COOTHOCSTCS C IIAHUPYEMBIMHU
pe3ylbTaTaMH  OCBOCHHUsSI 00pa3oBaTEbHONH IMPOrPaMMBI,
KOMIETeHIM BbhimyckHuKa (1. 4.3 OII).

OpeACTaBJICHHBIMU B MaTpuUulC

B pe3ynbTare ocBoeHUs MPO(HECCHOHANIBHOTO MOAYJIS 00O yJaroIUics TOJKEH:

Koo
OK, IIK

YMmerh

3HATH

Baagers HaBbIKAMH

OK.01

Br16upats criocoObl
peleHus 3a1a4
npodeccnoHaTBEHOM

TS TEITbHOCTH
IMPHUMCECHUTCIIBHO K
pa3IMYHBIM KOHTEKCTaM

AKTyaJIbHBIN
npodeccroHalbHbII u
COIIMANIbHBIN KOHTEKCT, B
KOTOpOM MIPUXOAUTCS
pabortatb u JKUTh;
OCHOBHBIE HUCTOYHUKU
nHpOpMALIUU U PECypCHI
JUIS pelleHus 3amad U
npobiem B
npodeccrnoHaTbHOM
u/unu COLMAJIbHOM
KOHTEKCTE;

QJIITOPUTMBI BBITIOJTHEHUS
pabot B
npo¢eCCUOHAIBHON 1
CMEXHBIX 00J1acTAX;
METO/]Ibl pabOTHI B
npodeccroHanbHON 1
CMEXHBIX cepax;
CTPYKTYpY IJIaHa JIst
peleHus 3a1a4; HopsI0K
OLIEHKH pe3yJIbTaTOB
peleHus 3a1a4
npodecCuoHATBHON
JesITeIbHOCTH

OK.02

Hcnons3oBarts
COBpPEMEHHBIE CPE/ICTBA
MIOUCKa, aHaJIu3a U
MHTEpPIIpETANH
uHpOpMalnH, U
nH(pOpMaLIMOHHbIE
TEXHOJIOTUH JUIs

HOMEHKJIaTypa
MH(OPMALIMOHHBIX
HCTOYHHUKOB,
MPUMEHSIEMBIX B
npodeccroHanbHOI
JeSITeTbHOCTH; TTPUEMBI
CTPYKTYPUPOBaHUS




BBITIOJIHCHUA 3aJa4
npodecCuOHATBHON
NeSTEIbHOCTH

uHpopmanuy; popmar
odopMIIeHUS PE3yIHTaTOB
MoucKa nHpopManu,
COBPEMEHHBIE CPEICTBA U
YCTPOMCTBA
nHpOPMATH3ALINY;
MOPSAAOK UX IPUMEHEHUS
Y TIPOTPaMMHOE
obecrieyeHue B
npodecCuoHaIbHON

NS TeTBbHOCTH B TOM
YHCJIEe C UCIIOJIb30BaHHEM
1M (POBBIX CPEJICTB

OK.03 [InanupoBats u coiepKaHuE aKTyaJIbHOMN
peann30BHIBATH HOPMAaTHUBHO-TIPABOBOM
COOCTBEHHOE JIOKYMEHTAI1H;
npoeCCHOHATLHOE U COBpEMEHHAs HayJHas U
JTUYHOCTHOE Pa3BUTHE, npodeccuonanbHas
PEIIPUHIMATEIHCKYIO TEPMUHOJIOTHS,;
JesITeNIbHOCTD B BO3MOXXHBIE TPAEKTOPUHU
npodeccnoHaTBEHOM npodeccrnoHaIbEHOTO
cdepe, UCTIOTB30BATh pa3BUTHUS U
3HAHHUS I10 IPAaBOBON U camo00pa3oBaHus;
(dbuHaHCOBOM OCHOBBI
IPaMOTHOCTH B MpeIIPUHIMATEITHCKON
Pa3IMYHBIX KU3HEHHBIX JeSITeIbHOCTH; OCHOBBI
CUTYaLUsAX ¢buHaHCOBOU

IPaMOTHOCTH; TIpaBUiia
pa3paboTku Ou3HEec-
IUTAHOB; MOPSIOK
BBICTpaWBaHUS
MIPE3eHTAIH; KPEUTHBIE
0OAHKOBCKHUE MPOJTYKTHI

OK.04 O¢pdexTuBHO IICUXOJIOTMYECKHE
B3aMMOJICHCTBOBATh OCHOBBI JIESITETEHOCTH
paloTaTh B KOJUIEKTUBE M | KOJJICKTHBA,

KOMaH/1e MICUXOJIOTUYECKUE
0COOEHHOCTH JTUYHOCTH;
OCHOBBI ITPOEKTHOM
JeSITeIbHOCTH

OK.05 OcCyIecTBIATh YCTHYIO U | OCOOCHHOCTH
MUCHMEHHYIO COLIMAJIBHOTO U
KOMMYHHUKAITHIO Ha KYJIBTYpHOT'O KOHTEKCTa;
TOCYJJapCTBEHHOM S3bIKE | IIpaBUiIa OPOPMIICHUS
Poccuiickoit denepanuun | JOKYMEHTOB U
C y4eTOM 0COOEHHOCTEH | MOCTPOECHHUS YCTHBIX
COLIMAJILHOTO U cooOLIeHn
KYJIBTYPHOT'O KOHTEKCTa

OK.06 [IposBAATE Ipa’kJaHCKO- | CYIIHOCTh TPaXJAaHCKO-

MaTPUOTHYECKYIO
MO3UIHIO,
JEMOHCTPUPOBATh

MaTPUOTUYECKOU
MO3UIINH,
00111€4eTI0BEYECKIX




OCO3HAHHOE IOBEJICHUE
Ha OCHOBE TPaJAULIMOHHBIX
POCCUMCKHX AYXOBHO-
HPaBCTBEHHBIX
IIEHHOCTEH, B TOM YHCIIC C
Y4€TOM rapMOHU3ALNN
MEXHAIlMOHAJIBHBIX U
MEXXPETUTHO3HBIX
OTHOILIEHUH, IPUMEHATh
CTaHapThI

IEHHOCTEH; 3HAYNMOCTb
npodecCuoHaATBHON
JIEITCIIEHOCTH T10
CIICIMAJIBHOCTH;
CTaHJapThI
AHTUKOPPYILIMOHHOTO
IOBEJCHUS U
MOCJIEICTBUSA €TO
HapylIeHUs

AHTUKOPPYIIIUOHHOTO
IIOBEJCHMUS
OK.07 CopneiicTBOBaTh IIpaBUJIa HKOJIOTMUYECKOM
COXPaHEHHIO 0€30I1aCHOCTH IIpU
OKpY>Karolleu Cpebl, BEJCHUU
pecypcocOepexeHuIo, npogeccuOHaIbHON
MPUMEHSTH 3HAHUS 00 NeSITeIbHOCTH; OCHOBHBIE
M3MEHEHHUHU KJIMMaTa, pecypcsl,
MPUHIUIIB OEPEXKIIMBOTO | 33JeICTBOBAaHHBIC B
IIPOU3BO/ICTBA, npogeccuoHaIbHON
3¢ GEKTUBHO AEHCTBOBATH | ACSATEIBHOCTH; TyTH
B Ype3BbIUaiiHbIX obecnieyeHus
CUTYaLUsAX pecypcocOepexeHus;
IPUHIUIIBI OEPEHKIINBOTO
MIPOU3BOJICTBA; OCHOBHBIE
HanpaBJIeHUs U3MEHEHUS
KIIMMAaTUYECKHUX YCIIOBHI
peruoHa
OK.08 Hcnonp3oBathk cpeicTBa | poiib (U3HUECKOM
¢bu3n4ecKoil KynbTypsl KYJIBTYpHI B
IUIsL COXpaHEHHS U OOIIEKYIETYPHOM,
YKpEIUIEHUS 370pOBbsl B | IPOPECCHOHATIBHOM U
nporuecce COIIMAIEHOM Pa3BUTHHU
npodeccuoHaTbHON YeJI0BEKA; OCHOBBI
NeSITeTbHOCTH U 3II0pPOBOTO 00paza )KU3HMU;
NOJAeP KaHUS yCIIOBHUS
HEOO0XOMMOTO YPOBHS npoecCHOHATEHON
¢buznyeckoi JeSITeTbHOCTH U 30HBI
MOJITOTOBJICHHOCTH pucka pu3muecKoro
3J10pOBbSI IS
CTEUATBHOCTH; CPECTBA
npOopUIAKTUKA
nepeHanpsHKCHUS
OK.09 ITonb30Barbes IIpaBWJIa IOCTPOEHHUS
npodeCcCuoOHATBHON MPOCTHIX M CIIOKHBIX

JOKYMEHTalMen Ha
rOCyJIapCTBEHHOM U
WHOCTPAHHOM SI3bIKaxX

MPEJIOKEHUN HA
npodecCuoHaTbHBIC
TEMBI; OCHOBHBIE
o01eynoTpeOnTeIbHbIC
riarofsl (ObITOBAS U
npodeccuoHaIbHas
JIEKCHKA); TeKCUIECKHH




MHUHHMMYM, OTHOCSIIIIUICS
K OIUCAHMIO MPEIMETOB,
CPEICTB U MPOLIECCOB
npodecCuoHAIbHON
NESITENIbHOCTH;
0COOCHHOCTH
MIPOU3HOLICHHUS; TIPaBUIIA
YTEHUSI TEKCTOB

npodeccrnoHabHOM
HaIpPaBJIEHHOCTH
[IK 2.1 | — npoekTtupoBaTh — OCHOBHBIC MPUHLHUIIBI | — MPOEKTHUPOBAHUS

MO/TYJIH, MPOEKTUPOBAHUS moxyieit 110 ¢ yuerom
COOTBETCTBYIOIIHE MOJIyJIel TPOrPaMMHOTO | TpeOOBaHU 3aKa3unKa,
Ou3Hec-3a/1a4am; obecrnieueHus; — co3JaHus
— C03/1aBaTh — S3BIKU APXUTCKTYPHBIX
apXUTEKTypHbIE MIPOrpaMMHUPOBAHUS U Juarpamm u
JMarpaMMbl 1 TEXHOJIOTHH JIJIS crienupuKanuii MOyeu;
JOKYMEHTAIHIO; peanuzanuu MOayJeu; ompezeNneHus
— ONPEeNEeNsATh CTPYKTYPY | — HaTTEPHBI uHTepencoB u
1 uHTep(derchl MOAYNEH; | MPOEKTUPOBAHUS U B3aMMO/JICHCTBUS

— aHaIM3WPOBATH
TpeOOBaHUSA K MOJYIIO U
OTIPEJIENIATH €T
(GYHKLINOHATIBHOCTb;

— TPOEKTUPOBATH
apXUTEKTYpy MOJYJIA,
BKJTIOYast BEIOOP
HOJXOASIIUX NAaTTEPHOB
MIPOEKTUPOBAHUS U
CTPYKTYPBI JaHHBIX;

— CO37aBaTh AHATPAMMBI
KJIaCCOB,
IIOCJIEI0BATEILHOCTEN U
MPOYUX JTUArpaMM Jjist
BU3YaJTU3aIIH
MIPOEKTUPYEMOTO MOYJIS;
— BBIOUpAThH
MOJIXOSIIUE SA3BIKU
IPOTPaMMHUPOBAHUS
TEXHOJIOTUH JIs
peanu3ai MOTYJIs;

— TIPOEKTUPOBAThH
nuHTEpPEchl
IPOrPaMMHOTO
oOecrnievyeHus s
B3aUMOJICHCTBUSA C
JIPYTUMH MOZIYJISIMU H
CHCTEMaMH;

— YYHTHIBATh
TpeboBaHUs K
MacIITabupyeMOCTH,
IPOU3BOIUTENILHOCTH U

CTPYKTYPHI TAaHHBIX JIJIsI
co3nanus 3(HPEKTUBHBIX
1 MacIITadUpyeMbIX
MOAYJEeH;

— METO/IbI aHATN3a
TpeOOBaHMI M CIIOCOOOB
OTIpeIeIICHUS
(YHKIIMOHATTBHOCTH
MOTYJIST;

— TPUHLHUIBI CO3TaHUS
uHTEpPeicoB s
B3aMMO/ICHCTBUS C
JIPYTUMHA MOJYJISIMH U
CUCTEMaMHU;

— TIPHHIIATIBI
obecrieyeHus
0e301IacHOCTH,
MIPOU3BOIUTENBHOCTH U
MacIITabupyeMOCTH MPH
MPOEKTUPOBAHUH
MO/TYJIEH;

METO/Ibl aHaJIN3a U
ONITHUMHU3AIHH
MIPOEKTUPYEMBIX MOIYJIEeH
JUTSI TIOBBIIIICHUS UX

3¢ HEeKTUBHOCTH U
Ka4yecTna.

MOAYJIEH B CUCTEME.




0€301acHOCTH TIpU
MPOCKTUPOBAHUU MOJLYJIS;
NPOBOUTH aHAIU3 U
ONTHUMH3AIHIO
MPOCKTUPYEMOTO MOYJIS
JIJ1S1 TIOBBIIICHHS €T0

3¢ (HEKTHBHOCTH U

KayecTBa
I[IK 2.2 | — pa3pabaTbiBaTh — A3BIK — CO3JaHus MOAyJen
MOJyJIM IPOrPaMMHOI0 [IPOrpaMMUPOBAHUS, IPOrPaMMHOTO

o0ecredyeHus ¢
HCIIOJIb30BaHUEM
Pa3IMYHBIX S3BIKOB
MIPOrpaMMHUPOBAHUS U
TEXHOJIOTHIA;

— TPUMEHATH NaTTEPHBI
MIPOSKTUPOBAHUS U
CTPYKTYpBI TAHHBIX JJIs
cosnanus ) HEeKTUBHBIX
1 MacIITaOHpPyeMbIX
MOJTYJIEH;

— aHaJM3HPOBATh
TpeOOBaHUS U
OTIpeeIsATh
(YHKIIMOHATILHOCTh
MOJIYJIS;

— c037aBaTh
UHTEphEUCH IS
B3aUMOJICVCTBHUS C
JIPYTUMU MOJAYJISIMH U
CUCTEMaMH;

— obecrneunBaTh
0E€301IaCHOCTD,
MIPOU3BOIUTENBHOCTD U
MacIITabupyeMOCThb IIPU
pa3paboTke Moynei;

— ONTHMHU3HPOBATH
MPOEKTUPYEMbIE MOIYTN
JUTSI TIOBBIIIICHUS UX

3¢ (HeKTHBHOCTH U
Ka4yecTBa;

— paboTaTh C cUCTEMO
KOHTpOJIsL BEPCH;

— yJay4liath
MTPOU3BOIUTEIIEHOCTh
MOJTyJIeH, BBISIBIISISI U
yCTpaHssl y3KHE MECTa;
— TPOBOJAUTH aHAIIU3 U
MOHHUTOPHHT
MIPOU3BOIUTENILHOCTH
MIPUJIOKEHNH;

OCHOBHBIC KOHCTPYKIIHH,
CHHTAaKCHC;

— TaTTepHBI
MIPOEKTUPOBAHHUS;

— CTPYKTYpHI JaHHBIX;

— TMPUHIIMITEI CO3/IaHUS
uHTEepEicoB s
B3aUMOJICHCTBHS C
JIPYTUMHA MOJYJISIMH U
CHCTEMaMH, TaKHX KaK
REST API, SOAP;

— paboty c
WHCTPYMEHTATBHBIM
POrpaMMHBIM
00eCIICUCHUEM;

— METO/Ibl OIITUMHU3AIUH
KO/Ia ¥ aJITOPUTMOB;

— addexTuBHBIC
QITOPUTMBI U CTPYKTYPHI
JAHHBIX JIJIS1 TIOBBIIIICHUS
MIPOU3BOIUTENILHOCTH;

— MHOTONOTOYHOCTh B
MIPOTPAMMHBIX MOJIYJISX;
— METOJbl ONITUMHU3AINH
CETEBBIX MPOTOKOJIOB IS
yCKOpEHUs: oOOMeHa
TaHHBIMU;

— KJIIMPOBaHUE JAHHBIX;
— yHIpaBJIeHUE TTAMSATHIO;
TEXHUKHU MOBBIIICHHUS
MIPOU3BOIUTEIIEHOCTH
MIPOTrPaMMHOTO
oOecrnieuyeHus

oOecrieyeHus Ha
Pa3IMYHBIX SA3bIKAX
IIPOrpaMMHUPOBAHUSI;

— OTJaIKU U
TECTUPOBAHUS
pa3paboTaHHbIX
MOJYJIEH;

— IPUMEHEHUs
CTPYKTYpPHOTO U
00BEKTHO-
OPHUEHTHUPOBAHHOI'O
IIPOrPaMMHUPOBAHUSI;

— OINTUMU3ALMHU KOJA U
aJITOPUTMOB
IIPOTrpaMMHBIX MOYJIEH
JUIsl YBEIIMUEHUS
IIPOU3BOJUTEIIBHOCTH;
MOHMTOPHMHIA U aHaJIu3a
IIPOU3BOJUTENBHOCTH
MIPUIIOKEHUN.




[IPUMEHATH UHCTPYMEHTBI
1St pepakTopuHTa U

ONTUMHU3ALUH
IIPOrPaMMHOT0 KOJA.
I[IK 2.3 | — uHTerpupoBarb — 001Me NPUHLIUIIBI — HUHTErpanuu
MOJIyJIM U KOMIIOHEHTHI, (YHKLIMOHMPOBAHUS IIPOrpaMMHBIX MOJYJIEeH U
obecrieunBast Ux anmnapaTHBIX, KOMIIOHEHTOB B €IMHOE
B3aUMO/JIEIICTBHE; IIPOrpaMMHBIX U IPOrpaMMHOE PELICHUE;
— pabotars c APl u porpaMMHO-anmnapaTHeIX | — padotsl ¢ API u BeO-
yCTaHaB/IUBATh CpeACTB cepBUCaMHU IS
COEIMHEHUS MEKIY aJMMHHUCTPUPYEMON B3alMOJICHCTBUS MEXKITY
KOMIIOHEHTaMU; HH(pOpMaIMOHHO- MOJTYJISIMH;
— OTCJEXUBATh U KOMMYHHMKAIIMOHHOHN — paboThl C
YCTpaHATb KOHQJIUKTBI U | CUCTEMBI, MHTErPalMOHHBIMU
OLLIMOKU UHTETPaLH; — MEXJyHApOJHbIE iatpopmMamMu U
— aHaJIM3MPOBATh U CTaHJAPThI JIOKAIBHBIX UHCTPYMEHTAMU;
OTIpeEIATh 3aBUCUMOCTH | BBIYMCIUTENIbHBIX CETEH; | oOecreueHus
MEXy MOJYJISIMHU U — METOJIbl U MOAXOJbl K | COBMECTUMOCTHU u
KOMIIOHEHTaMU; MHTErpaluuu Moaysei u CTaOUIIBHOCTU CUCTEMBI
paloTath C pa3IUYHBIMH | KOMIOHEHTOB;
(dbopmaraMu TaHHBIX U — TIPUHIIMIIEI
IIPOTOKOJIAMU IIepelaun BEPCUOHUPOBAHUS U
JAHHBIX yIpaBICHUS
U3MEHEHUSIMU TpU
MHTErpanumy;
NPUHLUIBI 0€30MacCHOCTH
IIPY UHTErPALMK MOJYJIEH
Y KOMIIOHEHTOB
[IK2.4 | — aHanu3upoBathb — TPUHIUIIBI 1 METOJbI — OTJIIQJKU
TpeGoBaHuUs K TECTUPOBAHUS IIPOrPaMMHOTO
IIPOrPaMMHOMY MIPOrpPaMMHOTO oOecrnieyeHrs Ha ypOBHE
o0ecrevyeHn o u o0ecreyeHus; IIPOrPaMMHBIX MOJYJIEH;
COCTaBJISTh IJIaHBI — OCHOBBI — TECTUPOBAHUS
TECTUPOBAHUS; IIPOrpaMMHUPOBAHHUS U IIPOrPaMMHOTO
— CO03/1aBaTh TECTOBbIE ApPXUTEKTYpPHI obecrnievyeHus;
CLICHApUU U TECT-KENCHI IIPOrPaMMHOTO — (opmupoBanus
JUIS IPOBEPKU o0ecrnieueHus; TECTOBBIX CLIEHAPHEB;

(YHKIMOHATIBHOCTH U
COOTBETCTBUS
TpeOOBaHUSAM;

— BBITIOJHATH
TECTUPOBaHUE
MIPOTPaMMHOTO
o0ecrieyeHus: Bpy4HYIO U
aBTOMAaTH3HPOBATh
IpoIecC TECTUPOBAHMS;
— aHaIM3WpOBAThH
pe3ybTaThI
TECTHPOBAHUS U
JTOKYMEHTUPOBATh
HalilecHHbIC OITNOKY;

— OCHOBBI 0a3 IJaHHBIX U
SQL-3anpocos;

— HHCTPYMEHTHI JIIsI
aBTOMaTHU3alluu
TECTUPOBAHUS;

— OCHOBBI pa3pabOTKu U
OTJIaZIKH TPOTPAMMHOTO
o0ecrnievyeHus Ha pa3HbIX
SI3BIKAX
MPOTPaMMHUPOBAHUS;

— moHsATHE AedekTa
IIPOrPaMMHOI0
obecreueHus;

— KpHUTEpHH KauecTBa
I10;

— TOATOTOBKH TECTOBBIX
m1at@opm (ycTaHOBKa
OIEPallMOHHON CUCTEMBI,
nonosautensHoro 10 u
JIpYroro no
HEO00XO0IMMOCTH);

— OILICHKH 00bema
tectupoBanus [10 ¢
LIENIBIO OIIPENETICHUS
HEO0OXOMMBIX PECYPCOB
JUIS1 €TO BBINIOJIHEHHUS;

— HACTPOWKHU TE€CTOBOU
Cpenbl U anmnapaTHbIX
CPEJICTB JJIsl BBITIOJTHEHUS
tectupoBanus 110 B
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— paspabaTbIBaTh
CTpaTeTHH OTJIAJKH U
WCIIPABJIATH OIIUOKU B
IPOTPaMMHOM
o0ecrneueHUN;

— BBITIOJIHSTH
MOJIYJIbHBIE TECTHI C
UCTIOJIb30BaHUEM
WHCTPYMEHTOB
TECTHPOBAHUS, B TOM
qucie
ABTOMATH3HPOBAHHOTO
TECTHPOBAHMUS;

— HCIIOJIB30BaTh
CUCTEMBI KOHTPOJIS
nedextos [10;
COCTABIISATH OTYET O

— BHOBI ¥ THUIIB
tectupoBanus [10;

— TEXHUKH PyYHOTO
TECTUPOBAHUS;

— TEXHHUKHU
ABTOMAaTHU3UPOBAHHOTO
TECTUPOBAHUS;

— JKU3HEHHBIN LUKII
nedexra I10;

— TIPUHIUIIEI pa0OTHI B
CUCTEME KOHTPOJIsS
ne(heKTOB;
OCHOBHEIC
kaugectBe 110

IIOHATHUA 0

COOTBETCTBUU C
3aJlaHueM Ha
TECTUPOBAHUE B
npejenax cBoen
KOMIIETCHIIHH;

— (dopmMupoBaHUI U
MpEeACTaBICHUS
OTYETHOCTH O
MOATOTOBKE K
BBIMIOJTHEHUIO 3aJaHUsI Ha
tectupoBanue [10 B
COOTBETCTBUH C
YCTaHOBJICHHBIMH
perJamMeHTamu;
BBITIOTHEHUSI ~ TECTOBBIX
MNpoLEeayp Ha TECTOBBIX
JTAaHHBIX

BBIITOJIHEHUHT
tectupoBanus [10

I[IK2.5 | — onuceBath — CTaHJapThl — CcO3JaHus
(GyHKIMOHATBHOCTD TEXHUYECKON TEXHUYECKON
MoAyJieHl B JOKYMEHTAIUU; JIOKYMEHTAlUU JJIs
JIOKyMEHTAIUH; — TIPUHIIUIIBI MOJyJIEH;
— CO03/JaBaTh JUArpaMMbl | JOKYMEHTHPOBAHUS — JOKYMEHTHPOBAHMS
IUT WILTEOCTPALlAN MPOTPaMMHOTO kona, APl u
paboThl MONTyIIEH; obecrieueHus; uHTEepEerCcoB;
— TPOrpaMMHUPOBATh C UHCTPYMEHTBI JUIst | paboThI co
HCII0JIb30BaHUEM CO3JaHUsl  TEXHUYECKOH | CeLMAIN3UPOBAHHBIM
KOMMEHTapUeB IS JOKYMEHTaI! u | I[10 o
JOKYMEHTUPOBAaHMS KOJa; | KOMMEHTUPOBAHUS KOJIa | JIOKYMEHTHUPOBAHUIO

— HCIIOJB30BaTh
CIIeLIMaIbHbIC METKH/TETH
JUIS OTMETKH Ba)KHBIX
JacTel KoJa B
JOKYMEHTAITIH;

— BECTH XypHal
N3MEHEHUH U
¢bukcupoBaThb
OOHOBIICHUS
MPOrPaMMHBIX MOJIYIIEH;
— pa30uBaTh MOAYJIU Ha
JIOTUYECKHE OJIOKH U
ONUCHIBATH KAXK/IBIN OJIOK
OT/CIbH;

— BKJIIOYATh B
JOKYMEHTAITUIO
0COOEHHOCTH MOJYJIEH,
TaKhe KaKk OTpaHUYCHHS,
YSI3BUMOCTH WA
ONTUMAJbHBIE HACTPOIKH;
MIPOBOIUTH PETYIIIPHOE
OOHOBJICHUE

IIPOrpaMMHOTO KO/1a
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JOKYMEHTAIUH TTPU
W3MECHCHHUH MOJTyJIeH WITH
JI00aBJICHUH HOBOTO
(dhyHKIIMOHATA.

2. CTPYKTYPA U COAEP KAHUE TPOPECCUOHAJIBHOTI'O MOAYJIA

2.1. TpynoeMKOCTb OCBOEHHS MOYJS

Bcero na n3yuenue momyns orBogutcs 936 dacos (B ToM yucie 90 yacoB BapHaTHBHOMN

YacTH, HAPaBICHHBIX HA YI1yOeHne 00s3aTebHOM YaCTH MPOTPAMMEBI yU4eOHON AUCIUILIINHBI).

HaumeHoBaHHe COCTABHBIX YacTel MOaYJIist

O0BeM B yacax

B 1.4. B popme npaxr.

NMOATOTOBKH

Y4eOHbIe 3aHATHS 576 356
KypcoBas pabora (mpoekr) 20 20
CamocTtosTenbHas paborta 22 -

[IpakTuka, B T.4.: 288 288
yueOHas 144 144
MIPOU3BOJACTBEHHAS 144 144
ITpomexxyTouHas aTTecranus 30 12
Bcero 936 676

2.2. Ctpykrypa npodeccuoHaAIbHOT0 MOAYJIA

Kox OK, IIK
)S .. S~ w m
: | = : 2|2 :
O = ) Lg 2 = 1)
: | ==z | 2|%|3 | gz
E = M‘\ = = = E E =}
5 2 = = - 3 s = =
HaunmeHoBaHuS pa3zienos o 2 3 = = w g | =
Bcero B2 = o ) 4 2 = =
po(ecCuoHaIbHOTO qac 9 9 e 2 9 o = = o)
MOJLYJIst o 2 = o = o 5 = g E
= = '8 3 S > © =
e T = Q 5 | & S | o
m 9 > o o) B 7 2
i 2 a. = = s 2
. O > < e S)
= @] o Q.
- o ~ = s
1 2 3 4 5 6 7 8 9 10
OK.01 - Paznen 1. Pa3zpabotka 154 98 154 | 148 - 6
OK.09, IIK MIPOrpaMMHBIX MOAYJIEH
2.1,1IK 2.2,
1K 2.5
OK.01 — Paznen 2. OcymecTBienne 188 98 176 | 146 20 10 12
OK.09, IIK WHTET Ay TPOTPaMMHBIX
2.1, T1IK 2.3, MOJTyJie
K 2.5
OK.01 — Paznen 3. [lognepxka u 72 48 72 72 - -
OK.09, IIK TECTUPOBaHHE
2.4,1IK 2.5 IIPOrPaMMHBIX MOJYJIEH
OK.01 — Paznen 4. MaremaTndeckoe 64 30 64 64 - -
OK.09, TIK MOJIEJTMPOBAaHUE
2.2,1IK2.3,
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MK 2.4, T1IK
2.5
OK.01 - Paznen 5. Uncnennsie 70 34 64 64 - - 6
OK.09, IIK METO/bI
2.2,1IK2.3,
IK 2.4, I1IK
2.5
OK.01 - Paznen 6. besonacHocTh 88 68 88 88 - -
OK.09, TIK MPOTPaMMHOTO
2.2, 11K 2.3, obecnieueHust
IK 2.4, I1IK
2.5
OK.01 — YyeOHast mpakTHKa 144 144 144
OK.09,
K 2.1 -
1K 2.5
OK.01 — IIpousBoacTBeHHAas 144 144 144
OK.09, MpaKTUKa
IK 2.1 -
1K 2.5
DK3aMeH 110 MOJIYIIO 12 12 12
Bcezo: 846 | 676 | 618 | 582 | 20 | 16 | 30 | 144 | 144
2.3. Conep:xxanue npodeccCHoOHAJIbHOTO MOIYJIsI
HanmeHnoBanue Conep:xanne yueOHOro MaTepHaJia, MPAKTHYECKHX H JIa00PaTOPHBIX
pa3/aesioB U TeM 3aHATHIA, KYpCcosoll npoekm (paboma)
Pa3znea 1. PazpadoTka nporpaMmHbIX MoayJieii (154 yacoB)
MJK.02.01 Pa3zpaGoTka nporpaMMHBbIX MOaYyJIeil
Tema 1.1. Copepxanne
Hcnoab3oBanue
NPHHIMIIOB MonysbHas ApXHUTEKTYpa MOCTPOCHUS TPUIIOKESHUH. [MpuHIMTIEL.
00BEeKTHO- IIpeumyiectsa. [Ipumeps! npuiIoKeHUN
OpHEHTHPOBAHHOTO ApXUTEKTYpHBIE IIA0JIOHBI, TPUMEHSEMBIE TpPH pa3paboTKe MPOrPAMMHBIX
TPOTPAMMHPOBANMI |/, 1viieit (MVC, MVVM, MVP)
npu pazpadorke > > >
IpPOrpaAMMHBIX HNHcTpyMeHTHI pil3pa60TKI/I MIPUIIOKEHUI C MOAYJIBHOM apXUTEeKTypoi. CucTeMsl
o—— KOHTPOJISI BEPCHH.

Pabora ¢ Oubnmmorekamu (IMpUMEHEHHE CTAHJAPTHBIX OHOIMOTEK, CO3/IaHUE
O6ubsmoTeK). bazoBbie MPUHIUITBI PA0OTHI ¢ MACCUBAMH, KOJUICKIUSIMHU, CTPOKAMHU.
Pabota ¢ 1aToii 1 BpeMeHeM.

[latTepHBI TMPOEKTHPOBAHMS: OTHOIICHUS MEXAYy KilaccaMd M OOBEKTaMHU
(HacnemoBaHWe,  peanM3aius,  acCOIMalus, KOMITO3UIIMS,  arperamus),
uHTEepdEHchl, aOCTPaKTHBIE KJIACCHI, TOPOXKIAMOIIUE MATTEPHBI, MATTEPHBI
MOBEJICHUS, CTPYKTYpPHBIE MATTEPHBI, IOBEACHYECKHE NATTCPHBI, NATTEPHBI
00BLEKTOB.

Cuctema BBOJA-BBIBOJA, CpEICTBa JocTyma K (aiinmam u mankam (aiioBoit
CUCTEMBI, UTEHUS/3aIMCH, CKATHs TOTOKOB M MEXaHWU3MOB H30JMPOBAHHOTO
XpaHEHUSL.

Pabora co CTpOKaMH,
KOAMPOBaHHE/IEKOANPOBAHHUE TEKCTA.

peryJsipHbIMU BBIPAXKEHHUSIMHU,

AcCHHXpOHHass Mozenb mnporpammupoBanusa. Ilyn  mortokoB. labion
ACHHXPOHHOTO BBI30Ba METOA0B. CHHXPOHH3AIMS BBI3BIBAIOMIETO MOTOKA.

Hepeﬂaqa 1 IIPpUEM CHICIHMATIbHBIX JAHHBIX COCTOSHM.
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[MapannensHoe mnporpammupoBanue. Co3gaHue 3agaud. MeTOABl OXXUIAHUS
BBITIOJIHGHUS 3amadd. JIsMOma-BeIpakeHHMsI B KadecTBe 3amadn. CosmaHue
MIPOTOJDKEHNS 3a1aui. Bo3BpaT 3HadeHmi n3 3anaun. OTMeHa 3a1avu.

B ToM 4mcie npakTHYeCKUX M 1a00PATOPHBIX 3aHATHI

1. Pa3zpaboTka mporpaMMHBIX MOJYyJIeH i paboThl ¢ MaccuBamu. Pabora uepes
CHUCTEMY KOHTPOJISI BEPCUH.

2. PazpaboTka mporpaMMHBIX MOAYJIEH A7 paboThI ¢ KoJuteKusiMu. PaboTta yepes
CUCTEMY KOHTPOJISI BEPCHil.

3. PazpaboTka mporpaMMHBIX MOTyJIEH 7St paOOTHI € 1aToi u BpemeHeM. PaboTa
4yepe3 CHCTEMY KOHTPOJISl BEPCHI.

4. Pa3zpaboTka mpOrpaMMHBIX MOIYyJed C WCIOJIB30BAaHUEM IAaTTEPHOB
npoekTupoBaHusl. PaboTta uepes cucteMy KOHTPOJISl BEPCHI.

5. Hapuramus mo daiinoBoii cucreme. Utenme W 3ammch ¢aiinoB. Pabora c
norokamu. Pabora ¢ M30IMpOBaHHBIM XPAHIITUIIEM.

6. PaboTa c Oonpimmu oobemMaMu TekcTa. KonupoBanue u A€KOAUPOBAHHUE CTPOK.
[TocTpoeHue perysisipHbIX BbIpakeHHH. UTeHHne u 3amuch (ailyioB B pa3HbIX
KOJIMPOBKAX.

7. Opranu3zanusi aACHHXPOHHOI'O BbI30Ba METOJOB

8. Co3nmaHue TPOTrpaMMHOTO MOJYJISl, KOTOpBI OyAET BBHIMOJHATH METOABI B
paMKax MapajuielbHbIX 33/1a4

B ToM uncie camocTosTeIbHAS padoTa 00yYaAOIINXCS

Tema 1.2. KnroueBbie
AJNrOPUTMBbI H
CTPYKTYPbI JaAHHBIX
JUIS BBITIOJTHEHHUSI
3a1a4 MPOrpaMMHBIX
MoayJieit

Conepxanue

ANTOpPUTMBI M CTPYKTYpH! NaHHBIX. OIleHKa CI0XHOCTH alropuTMoB. [lonstue
ACUMIITOTUYECKOW oOueHKd. bosnpmme O-HoTauuu. BpeMeHHas ClOXHOCTB
anroputMma. IlpocTpaHCTBEHHast CIOXXHOCTh alrOpUTMa. AHAJIN3 XY.IIIETo,
Jy4IIEro U CPEHEro CIy4acs.

OCHOBHBIE CTPYKTYpPHl JaHHBIX (MAacCHB, CBSI3HBIM CIIHCOK, CTEK, OYEpEe.b;
OTIepaIiyl BCTaBKH, TTOWCKA W YIAJICHUS; IPEACTABIICHIE JaHHBIX B TAMSITH).

AJNTOpUTMBI COPTUPOBKH M IoKcKa. OCHOBBI PEKYPCHH: IPUMEPHI, IPEUMYIIECTBA
Y HEJIOCTATKH.

Xermr-rabnuna ¥ xen-¢pyHkius. Kommsun u paspenienne KoJuu3ui. MeTos
XEIIUPOBAHUS U CKATHUS JaHHBIX. D((HEKTUBHOCTH M IPUMEHEHHNE XelI-CTPYKTYP.

Hepesbst u rpadsl. Ilpeacrasnenune rpados u nepesneB. Ilonck B riyOuHy n
mupuHy. MUHUMYM 3aTpaTHBIN yTh (anroputM Jleiikerpsl). JlepeBbs moncka u
o0xoxa.

)KaILHBIe AJTOPUTMBI 1 JUHAMUYCCKOC IMPOrpaMMHUPOBAHUC. OCHOBHBIE niacun
JUHAMHWYCCKOTr'0 NporpaMMupOBaHus.

AnropuT™MBI pabOTHI C TEKCTOBBIMH JaHHBIMHU. Oriepanuu Haj cTpokamu. [Tonck
NOJCTPOKH (HAaWBHBIA aJTOPUTM MoMcKa, anmroputM Knayra-Moppuca-Ilpatra,
anroput™ boiiepa-Mypa). IIpoGiemsl Ha cTpokax (3agaga o0 PIOK3ake,
PEAAKIIMOHHOE PAcCTOSHUE). AJTOPUTMBI C MCIOJNb30BAHHWEM XEIIMPOBAHUS
(xem-pyHKIMH 1711 CTpOK, anroputM Pabuna-Kapma). CTpoku U CTPYKTYpEHI
JAHHBIX (Omepanuy ¢ AMHAMUIECKUMHU CTPOKaMHU, TPHAJIbHBIE JePEBhs)

Kyuu u ouepenu. Ouepenu ¢ npuopureroM U Kyud. Kyua u ee npumenenue.

B ToMm uucie MPAKTHYCCKUX U naﬁopaTopme 3aHATHH

9. OneHka CI0KHOCTH aIrOPUTMOB

10. [MpumeHeHUe PeKYPCUBHBIX ATOPHTMOB

11. PaboTa ¢ anropuTMaMu COPTUPOBKH U TTOHCKa

12. CO3,Z[aHI/IC XCIJ_I-Ta6J'II/IL[ " UX UCTIOJIb30BAHUEC IJIs1 YCKOPCHHUA IMOUCKA JaHHBIX

13. Haxoxzaenne xpardailmux myTed B rpadax ¢ HCIOIB30BAaHHEM alIrOpUTMa
JlekcTphI
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14. Pemenue 3aaud O PIOK3aKe C HMCIOIb30BAHHEM METOAA JUHAMUYECKOTO
MIPOrpaMMHUPOBAHUS

15. Peanuzanusi CTpOKOBBIX aITOPUTMOB

16. Peamu3anus MpHOPUTETHBIX OUepeNeH sl INTaHUPOBAHMS 3a1a4

B ToM uncie caMocTosAiTeILHASA padoTa o0ydarommxcst

Tema 1.3.
IIpoexkTupoBanue
MoayJiei

Conep:xanue

OCHOBHBIE TIPHHIMIIBI TIPOSKTHPOBAHUS MOJYJEH MPOrPaMMHOTO 00eCTIeYEeHHS.
Mertoapl aHanm3a TpeOOBaHHMH M CIOCOOOB ompeneneHus (HyHKIHOHATIBHOCTH
Monyis. MeToApl aHaiM3a W ONTUMHU3ALMH IMPOSKTHPYEMBIX MOAYJEH ais
NOBBIIEHUS HX OS(QQPEKTUBHOCTH W KadecTBa. JlekomMmoswmus 3agadd Ha
nozanaun. Coznanne cnenuuKaImi MOTyIIs.

[TpuHnKTIBEL obecreveHust Oe3onacHoOCTH, MIPOU3BOAUTEIBHOCTH u
MacIITaOUPyeMOCTH MPH MPOCKTHPOBAHUK MOAYJIEH

[IpuHOMTIEI TIPOEKTHPOBAaHUS Ki1accoB. lIpoeKTHpOBaHWE KIACCOB C YYETOM
WHKAICYISAIun. VIcrmonb30BaHne HACIENOBAHMS: CO3/IaHUE MEPapXHil KIacCOoB.
[Monumophu3M: neperpy3Ka METoJJ0B U HHTep(EHCcOoB.

[lpumeneHne guarpaMM KJIACCOB TP TPOSKTUPOBAHWMH TpeOOBaHUHM K
BHYTPEHHEH CTPYKTYpE MPOTrPaMMHOTO MOIYJISL.

[IpumeneHne pamarpaMM KOMIOHEHTOB [UISl BU3yalM3alldd  OPTraHM3AlNN
KOMITOHEHTOB MPOEKTUPYEMOT0 MOYJIS

B ToMm umncie NMPAKTHYCCKUX U HaﬁOpaTOprIX 3aHATHH

17. Aranu3 TpeboBaHWI K MOJYJIIO M ONpe/elieHne ero (hYHKIIMOHATBHOCTH

18. Co3ganne cnennuKanyuy IporpaMMHOTO MO

19. llpoexTupoBaHue TpeOOBaHWN K BHYTPEHHEH CTPYKType MPOTPAMMHOTO
MONyNs  CpeACTBaMM  JWarpaMM  KiaccoB. [IpuMeHeHHe  MaTTEpHOB
MIPOEKTUPOBAHUS

20. IIpoextupoBanue TpeOOBaHWI K OpraHW3AlMd KOMIIOHEHTOB MOy
CpeACTBaMH JHarpaMMbl KOMIIOHEHTOB

21. TIIpoextupoBaTh HHTep(deHCH  TpPOrpaMMHOTO  oOecreueHHs ISt
B3aMMOJICHCTBUS C IPYTHMHU MOJYJISIMH U CHCTEMaMHU

22. AHanu3 W ONTHMH3AIUS NPOSKTHPYEMOTO MOMYJS JUIS IOBBIIICHUS €ro
3¢ ()EeKTHBHOCTH 1 KayecTBa

B Tom uncsie camocTosiTeIbHASA PAa00Ta 00y4aKO M XCS
Tloozomoska cneyugpuxayuu npoepamMmuozo Mooyis

Tema 1.4. Coznanue
NPOrpaMMHBIX
MoayJiei s
B3aHMMOJAEHCTBHUSA C
MoJIb30BaTeIeM

Copepxanne

Buapl monp3oBaTenbckoro uHTEpdeiica (KoMaHAHAsS CTPOKa, IpaduyecKui,
peueBoii). OcCHOBHBIE OdTanmbl H TPUHIUNBI  pa3pabOTKH  TpadUuecKOro
M0JIb30BATENILCKOTO UHTEp(etica.

TexHONMOrMM M HMHCTPYMEHTHI pa3paboTKU TpadUuecKoro IOJIb30BATEIECKOTO
nHTepderica.

KoMmoHeHTHI rpaduuecKoro Mmoib30BaTeNIbcKoro nHTepdeiica. THITbI 371eMEHTOB
ynpasneHns. KomnoHoBka snemeHTOB ynpasieHus. CoObitus. OOpaboTdnKu
COOBITHH.

Pabora ¢ oxHamu. OcHOBHBIE MeTOABI paboThl ¢ okHamu. Co3MaHUE OKHA!
¢byHKIMKM ¥ Kiacchl. OTKPBITHE U 3aKPHITHE OKOH. B3ammojeiicTBHe ¢ OKHaMH
(mampumep, mepenava aaHHbIX). [lpumepbl Bamupmanuu (TpoBepka ¢dopmaTa
BBOza). CoolmieHus 06 ommOKax v yBeIOMIICHUS MT0JIb30BaTeNs. Vconp3oBanue
PETYJISIPHBIX BBIPOKEHUH [T BaIUIaINH.

MHOTONOTOYHOCTh ¥ aCHHXpOHHas pabora okoH. MHoromorouHocth B GUI-
npuwiokeHusix.  IlpoOmembl  CHHXpOHM3aMM  MOTOKOB.  cmonbp3oBaHue
ACHHXPOHHBIX BBI30BOB JJIsI IOJITO BBIMOJIHUMBIX ONEpaLUy.
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3nauenue ctwist B UX/UI nuzaiine. OcHoBBI Teopuu 1BeTa. Pabora ¢ nBeTom u
mpudTamu. CTHIH3AIHI.

Pabora ¢ TekctoM, m3o0paxeHusMH. llocTpoeHme TpaduKOB M IHUArPAMM.
bubnuoreku ns moctpoenus rpadukoB U quarpamm. Pabota ¢ MynpTUMenna

B ToMm unciie mpakTHYeCKUX H JJa00PATOPHBIX 3aHITHH

23. HpOGKTI/IpOBaHI/Ie TJIaBHOI'O OKHa IMPUWJIOKCHHUSA C HCCKOJBKUMU MaHCISIMU U
9JICMCHTAMU YIIPABJICHHA.

24. Pa3zpaboTka MOyJIeid MHOTOOKOHHOTO IPHIIOXKEHUS

25. PazpaboTka cTwiield A TpUIOXKEHUs IS YIyJIIeHUS B3anMOJEUCTBUS C
M10JIb30BaTENIEM

26. Pa3zpaboTka MoayJiel JJist IPEJCTABICHHUS TEKCTOBOW HWH(MOPMAITUH

27. Pa3zpaboTka Moayneit st paboThl ¢ N300paKEHUSIMHU

28. Pa3paboTka MomyIeil s mpeAcTaBieHns WHGOpMAIK B Bue rpadukoB U
JuarpaMmm

29. Pa3zpaboTka MoyJiel st pabOThI ayTMO U BUJIEO

30. Peammzamust 3arpy3kd JaHHBIX M3 HHTEpHETa B (JOHOBOM pexHMe 0e3
OJIOKHPOBKH OCHOBHOTO TIOTOKA MTPUJIOKECHUSL.

31. Pa3zpaborka ¢GOpMBI pETHUCTpaIliKi C DJIEMEHTaMH BBOJA M IIPOBEPKOM
KOPPCKTHOCTHU BBECACHHBIX JAaHHBIX.

B ToM 4nciie caMocTosATENILHAS paﬁoTa oﬁyqaloumxm

Tema 1.5. Co3nanue
MoayJiei 1is
B3aUMOJEeHCTBUSA C
0a3aMM JaHHBIX

Conepxanue

BianmopeiicTBre nmpuioskeHus ¢ 6a30ii JaHHBIX. TEXHOIOTHH TOCTYTIA K TaHHBIM.
besomacHocTs pu paboTe ¢ 6a3aMu TaHHBIX.

[Mousitue u mnpeumymectBa ORM. Konrenmueld 00bEKTHO-PEISIIMOHHOTO
oToOpakeHus u wucnosb3oBanue ORM-oubmuorek. Ilpumenenne ORM ans
paboThI ¢ 0a3aMH TaHHBIX.

Peanmzanust CRUD-onepanuii B npuioxxennd. BrinonHeHne 3anpocoB k 0aze
JAHHBIX.

B ToMm umncie MPAKTHYCCKUX U ﬂaﬁopaTopm,lx 3aHATHH

32 Pa3paboTka nmporpaMMHBIX MOJyJIeH Juis paboTHI ¢ a3aMu TaHHBIX

33 Pa3paboTka nporpaMMHBIX MOJYJICH i pabOTHI ¢ 3apocaMu K 0a3e JaHHBIX

B Tom uncsie camocTosiTeqIbHASA Pa00Ta 00y4aK0IMXCS

Tema 1.6
IpuHOMnbI
0e30ImacHoOCTH,
NMPOU3BOAUTEIBLHOCT
HH
MaclITadupyeMocTu
NPOrpaMMHBIX
Moay.Jiei

Conep:xanue

OcHOBHbIE TTOHSTUS: 0e30macHOCTh HIPOrpaMMHOTO oOecrieyeHus,
MPOM3BOJUTEIBHOCTE MOAYJIEH, MacIuTabupyeMOCTb apXUTEKTYpbl. MeToabl
obecrieyeHus: Oe3onacHOCTH. DakTOPhI, BIUSIONMIME HA MPOU3BOJMTENHLHOCTE.
TexHUKH TOBBINICHUS MPOM3BOAMTEILHOCTH IPOTPAMMHOIO  O0ecIrieueHHsI
MacutabupyeMocTs: TOPH30HTAJIbHAs M BEPTHKAJIbHAs MacIITaOHMpyeMOCTh;
MPUHLMIIEI IPOEKTUPOBAHMS I MACIITAOUPYEMOCTH; HCIIOIb30BaHUE O0JIAUHBIX
TEXHOJOTHH JUIsi MaciiTaOupoBaHusi. MeTpuku Oe3omacHOCTH (HAIpuMmep,
KOJINYECTBO YSI3BUMOCTEN). UHCcTpyMeHTHI IS MOHHUTOPHHIA
pon3BOANTENbHOCTH. [101X0 /1Bl K HArPY30YHOMY TECTHPOBAHUIO.

[Tonsitue ontumusanuu kona. OCHOBHBIE LEIM ONTUMU3ALMU: TOBBIILICHHUE
CKOPOCTH  BBITIOJHEHHSI, CHIDKCHUE TOTPEOJICHUS TaMsTH, YIy4IlIeHUe
YUTAEMOCTH M TOMJACPXKKH Koma. MeTompl yIaydlieHHs  ajJTOPUTMOB.
[MpodunupoBanre U OTNIaAKa IPOU3BOAUTENBHOCTH. Crienu(UIHBIE METObI
ONTUMU3ALMU ISl PA3HBIX A3BIKOB IPOrPAMMHUPOBAHUSL.

B ToMm uncie MPAKTHYCCKUX U naﬁopaTopme 3aHATHH

34. Ontumu3anus IPOEKTUPYEMBIX MOAYJICH /7Sl HOBBILIEHUS UX 3 pekTuBHOCTH
Y KayecTBa

35. Pemenue 3a7a4 Ha ONTUMU3ALUIO aJITOPUTMOB
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36. AHaiM3 ¥ MOHUTOPHUHT IPOU3BOJIUTEIHLHOCTH TpuioxeHwid. OOecrneucHue
MIPOM3BOANTEILHOCTH W MacIITaOMpyeMOCTH TIpu  pa3paboTke Momyiei
MIPOTPAMMHOTO 00ECTICUCHIS

37. VYnydlieHrne NPOU3BOIUTENFHOCTA MOJYJEH IMOCPENCTBOM BBISIBICHUS H
YCTpaHEHUsI Y3KUX MECT

38. Obecnedenne 6€30MaCHOCTH TPH pa3paboTke MOIYJeH MPOrpaMMHOTO
oOecrnieueHus

B ToM uncsie camocTosTe/IbHAA padoTa 00y4aKOUIUXCS

IIpome:xxyTouHas arrectanusi B gopme aAuddepeHIUPOBAHHOIO 3a4eTa

Paznen 2. OcyuiecTB/IeHHe HHTErPAlHH MPOrPaMMHBIX Mojy.Jieii (188 yacoB)

MJK.02.02 OcymecTBiaeHHe HHTETPAIMM MPOTPAMMHBIX MOAYJIeH

Tema 2.1. Conep:xxanue

OcHosbl nuTerpauuu | Pazpaborka REST APIL Knuent-cepBepHoe B3anMozeicTBre. OCOOSHHOCTH
NPOrpaMMHBIX nepenaun uadopmarmu no HTTP nporokony. Ctpykrypa HT TP 3ampoca.
Moy e HTTP metonsr: GET, POST, DELETE, PUT, PATCH. HTTP 3aroioBku.

Teno 3ampoca.

Mapuipytuzanus 3anpocoB. ['pynnuposka MapuipyToB. CTaTHUECKUE PECYPCHI.

O6pabotka 3ampocos monb3oBareist. Path, Query mapamerpsr. O0paboTka
coaep:xkumoro body: raw, objects, forms, multipart. Banunanus naHHbIX.

dopmupoBaHHe U OTIPaBKa OTBETOB: object, file. [lapameTpsr oTBETOB: cTaTyC
KOJI, TUTI COACPKMMOT0, 3arojioBKH, cookies. [lepeHanparienusi.
Cepuanu3zanus/aeceprann3aius 00beKTOB.

Co3panue u ynpasieHue (OHOBBIMU 3a1a4aMHu.

Ayrentudukanus u apropusanus. oAuth, JWT, forms. Ceccun. Ponesoe
pasrpaHUyYCHHE IOCTYIA K PECypCaM.

Pa3paborka WebSocket API. B3aumoneiicTBre kimeHTa 1 cepBepa 1o
WebSocket npotokoity. Hactpoiiku coeauaenusi. OTKPBITHE U 3aKPBITHE
coenmHenus. [lepenada cooOmieHns cepBepy.

Pazpabotka MukpocepBucoB. MUKpOCEpBUCHAs U MOHOJINTHASL apXUTEKTYPa.

Cunxponnoe (REST, gRPC) u acuaxponHoe (Opokeps COOOIIEHUI)
B3aMMOJICHCTBUE MEIKIY MUKPOCEPBHCAMHU.

B Tom uncie NMPAKTUYCCKUX U ﬂaﬁopaTopm,Ix 3aHATHH

1. Co3pnanne KIMEHTCKOTO MPHIIOKEHHs A7l paboThl ¢ myOnuyHbiM AP

2. Coznmanue REST API npunioskenus ¢ peanvzanueii: 100aBIeHus, yIaaeHus,
M3MEHEHUS M CO3JaHusl JaHHbIX (0T 3 - 4 cyniHoCTeH)

3. Pacmmpenue pynknmonana REST API npunoxenus: pabota ¢ y/aieHHBIM
MCTOYHHUKOM JIaHHBIX

4. Paciimpenue ¢pynkuuonana REST API npunoxenus: padota co
CTATUIECKUMU U300paXeHUSIMU (pecypcami) - 3arpy3ka, mepejaya, yiajJcHue.

5. Pacmmmpenne gpynknuonana REST API npunoxenus: oopadorka path u
query napamerpoB

6. Pacummpenue ¢pynknuonana REST API npunoxenus: o6paborka ommoox,
nepeaaya coobuieHni 06 ommOKe MoJIb30BaTEN0

7. Pacmmpenue ¢pynkmmonana REST API nmpumoskeHus: Bauaamust
MOJTYYEHHBIX JAHHBIX

8. Pacimpenne ¢pynknmonana REST API npunoxenus: nodaBieHne OHOBBIX
3a1aq

9. Pacmupenne ¢pynkmmonana REST API npunoskenwnst: no6aBieHe
AyTEHTU(HUKAIUN U aBTOPU3AINH, CO3TaHNE POJICBON CHCTEMBI

10. Co3nanune KIIMEHTCKOTO NPWIIOKEHHS 7151 pabOThI ¢ IMyOJIMYHBIM
WebSocket.

11. Co3naHue cepBEPHOIo MPUIIOKEHHUS 1)1 pPaboThI o websocket mpoTokoy.

12. CozpaHue MUKPOCEPBUCHOIO MPUIIOKEHUS ¢ B3auMmozeiictBueM mo REST
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13. Co3nanue MEUKpOCEpBUCHOTO MTPUJIOKEHU ¢ B3auMoaencTeueM no gRPC

14. Co3naHne MUKPOCEPBUCHOTO MIPHIIOKEHUS C B3aMMOJICHCTBUEM Yepe3
Opokepa mprIokeHui (consumer, producer)

B ToM uncsie camocTosTe/IbHASA PadoTa 00y4aKOUIUXCS

Tema 2.2. Ynpasienne
U MOHUTOPHHT
HHTErPHPOBAHHON
CHCTEMBI

Conep:xanue

Hactpoiika xordurypamwm n cOOpKH MPIIOKEHUS.

Jloruposanue coObrtuii. Kondurypariiust torupoBanus. Y poBHHU JIOTUPOBAHUS.
Jloruposanue B (haiiibl pa3auaHOro Gopmar.

MOHUTOPHHT PUIIOKEHHS: HArpy3Ka, OIIMOKH, COOp cTaTHCTUKU. BHenpeHne
cOOpIITNKA METPHK.

WucTpymenTh konTeliHepu3anuu. KonTteitHepuzanus npunoxenus. Cpencraa
JIOCTAaBKH U CPEJICTBA Pa3BEPThIBAHMS PEIICHUSI.

B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHIA

15. HactpouTs KoH(pHUTYpanwro rest api MpuiIokeHus (opT, XOCT, JaHHBIE A
MTOJIKJIFOUCHHYSI K HICTOYHUKY JTAHHBIX, TPUBATHBIC KITIOYH).

16. BHeapuTh norupoBaHue B rest api IpUIIOKEHHE.

17.YmakoBka rest api MprIo’KEHUS B KOHTEHHEP U IOCTaBKa Ha IPYroe
YCTPOKCTBO

B ToM unciie caMocTOsITEILHAS paﬁoTa OﬁyanOHII/IXCﬂ

Tema 2.3.
Be3onacHocTh npu
HHTerpanuu

Conep:xanue

[IpoTokoisl ¢ ucnonb3oBaHueM OezonacHoro coenuHenus:: HTTPS, WSS
(WebSocket Secure).

[IpenotBpamenne yrpos 6e3omnacHoctr: SQL nabekum, CSRF, XSS.
XCHII/IpOBaHI/IC CCHCUTHUBHBIX JAaHHBIX, IPUMCHCHUC AJITOPUTMOB XCIINPOBAHUA
MapoJieH C COJIBIO.

AHanm3 ys3BUMOCTed. PerynspHsie aymuTsl 6e3omacHocTH. [Ipumenenne
JYYIINX OPaKTHK 3alUThl HHGOPMALIUH.

B ToM unciie npakTHYeCKUX M J1a00pATOPHBIX 3aAHATHIA

18. Hobaenenne SSL ceprudukara B mpuiIoKeHUe

19. Hacrpotika koHpHUrypaiuu 0€301acHOCTH IIPHIIOKSHUS

B Tom uncsie caMocTOsATEILHAS paﬁoTa oﬁyqaloumxca

Tema 2.4.
OnTuMu3anus u
MacmTadupyemMocThb
HHTErPHPOBAHHBIX
pelieHui

Conep:xanue

MacurabnpoBaHue HHTETPUPOBAHHBIX pelieHui. [ opu3oHTanbHoe U
BEPTUKAIBHOE MaclITaOMPOBaHHE.

OHTI/IMI/I3aHI/II/I IMPOU3BOJAUTCIIBHOCTH. KSHH/IpOBaHI/Ie JAaHHBbIX. OHTI/IMI/ISaHI/ISI
3aMpocoB K 0a3aM JaHHbBIX.

[IpodpunupoBanue koja. YMEHbIIICHHE BPEMEHH OTKIIHKA.

B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHATHIA

20. Peanuzanus KaIMpOBaHKsl JAHHBIX B rest api MPHIOKEeHUE

21. OnTuMu3anys IPOU3BOJAUTEIBHOCTH rest api yepes npohuInpoOBaHUe

B TOM uMcie caMmocToATEIbLHAS pa60Ta oﬁyqalonmxm
Tloocomosxka mamepuanos Kypcosou pabomoi

Kypcosas pa6ora (20 yacoB)

IIpome:xyTouHasi aTTecTauus B popMe IK3amMeHa

Pasgen 3. Ioaaep:kka U TeCTHPOBaHUE MPOrPAMMHBIX MOyl (72 yaca)

MJIK.02.03 ITognep:KXKka U TeCTHPOBaHNEe MPOrPaMMHBIX MOAYJIei

Tema 3.1. | Coaep:xanue
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KauectBo OnpeneneHre  KadecTBa NPOTPAMMHOTO  MOAYJIA. MeETpUKH — KavecTBa
NMPOrpaMMHOTI0 MPOTPaMMHBIX MOJIyJiel (CTaTW4ecKHe METPHKH: KOJIMYECTBO CTPOK KO[a,
obecrneyeHust [UKJIOMAaTHYeCKast CJIOKHOCTh, KOI(DPUIIMEHT CBS3HOCTH W CIETJICHHOM:
JUHAMUYECKUE METPUKU: TMOKPBITHE KOJa TECTaMH, YacTOTa OTKa30B, BpeMs
oTKJIMKA). [IpUHIUIIBI TPOSKTHUPOBAHKS KAYSCTBECHHBIX MOJTyJICH.
CraHgapThl ¥ MOJIENI KadecTBa MpOrpaMMHBIX Moyieil. [Ilpumenenne moneneit
KadecTBa. MHCTpYMEHTBHI [UIS OIIEHKM KadecTBa. lIpakThdeckue acmeKThl
MOBBIIICHHS KAYeCTBa.
B ToM umcse NpaKTHYeCKHX M 1a00pPATOPHBIX 3aHATHH
1. AHanm3 ¥ oIleHKa KauyecTBa MPOrpaMMHOTO MOJYJIS C MICTIOI30BAHUEM METPHK
KadecTBa MPOTPaMMHBIX MOIYJIEH
2. Mcionb30BaHre CTaTHYECKOTO aHAIN3a KOJIa JUIs BBISIBICHUS 1e()EKTOB
3. Pa3paboTka u mpuMeHEHHE MPOIIECCOB 00CCIICUCHUS KauecTBa B KU3HCHHOM
IIUKJIE Pa3pabOTKK NPOTrPaMMHBIX MOAYJIEH
B ToM uncie caMocTosAiTeILHASA padoTa o0ydarommxcst
Tema 3.2. Conep:xanue
Oraanka [onsitre otnanku. [lorarus ommbku, nedexra, cOos, oTkaza. Tumbl omubOOK.
TIPOTrPaAMMHOTO Wuctpymentsr ans otnaaku. llporecc momaroBoi oTnagxy (yCTaHOBKA TOYEK
Moyt OCTaHOBA, IIAT 3a I1aroM BBINOJIHEHHE KO/a, IPOCMOTpP COCTOSIHUS NTEPEMEHHBIX,
BBHITIOJTHEHWE OTIENBHBIX 4YacTed koaa). CrpaTeruu MoMCKa OMMOOK (METOox
TIOJIOBUHHOTO JENICHHs, METOJ HWCKIIOYCHHS, MPOBEpPKa TPAHWYHBIX YCIOBUH,
MOUCK TMAaTTEPHOB TMOBTOPSIONIUXCS OMKO0K). [JoKymMeHTHpoBaHHE Ipoliecca
OTJIAAKH.
B Tom unciie npakTHYeCKUX M J1a00PATOPHBIX 3aAHATHH
4. Pa3paboTka CTpaTernu OTJIAAKA M HCIPaBIEHHE OIMHOOK B MPOrpaMMHOM
obecrnie4yeHnn
5. Koza-peBbio 1 mapHOe NporpaMMHpPOBAHKE
B Tom unciie camocTosiTedbHAs pa00oTa 00y4aK0INXCS
Heobxodumocmv u memamuxa onpeoensiromcsi 06pazo8amenbHoll opeanuzayue
Tema 3.3. Conepxanue
Oo6paboTka [Nousitue uckroueHus. Tunsl UCKIIOUeHU. MexaHn3M 00pabOTKHU NCKITIOUYCHUN.
MCKJTIOYeHHH Jloruka paGoThl ¢ MCKIIOYEHHSIMH. METONbl OTIAAKU KOJa C MCIOIh30BAHHEM
WCKITIOYEHNH U JIOTUPOBAHMSL.
B ToM yncie npakTHYECKUX U J1a00PATOPHBIX 3aHATHI
6. OCHOBHBIE KOHCTPYKITUH JIJIsI 00paO0OTKH UCKJIFOUNTEIIbHBIX CHUTYaIHi
7. [lpakTHyecKoe UCHOJb30BaHNE UCKIIIOUEHNUI B PEAIbHON 3aJ1aue
8. O6pabotka ommbok u uckiwodeHne B RESTful API
B Tom uncsie camocTosiTeqIbHASA Pa00Ta 00y4aI0IIMXCS
Tema 3.4. Conepxanue
TecTupoBaHue [NonsiTre mporecca TeCTUPOBAHUS IPOTPAMMHOT0 00ecieYeHrs. DTallbI poIecca
NPOrpaMMHBIX TECTUPOBAHUsI IIPOTPAMMHOTO 00ECIIEYeHUs. TEXHUKH PYyYHOTO TECTHPOBAHHS U
MoayJiei ABTOMATH3HPOBAHHOTO TECTUPOBAHHUS

Mogens pabotel ¢ nedexkramu. [IpuHIMNBI pabOTBl B CHUCTEME KOHTPOIS
Je(heKTOB.

Bugpl TectupoBaHusi (QyHKIMOHAIBHOE TECTHPOBaHHE, HEPYHKIHMOHAIBEHOE
TECTUPOBAHHE, CTATUYECKOE U THHAMHUYECKOE TECTUPOBAHHE).

Tunst  TectupoBaHusi  (MOAYJIBHOE  TECTUPOBAHHE,  WHTETPAIMOHHOE
TECTUPOBAHUE, CUCTEMHOE TECTUPOBAHUE, IPUEMOYHOE TECTUPOBAHUE,
Harpy304HOe TECTHPOBAaHHUE, CTPECC-TECTHPOBAHNUE)

TectupoBanue 1o OenoMy SIIUKY. MeTOJ| IMOKPHITHS OmeparopoB. Meroj
TTOKPBITHS YCIIOBUI.

TectupoBanne no 6enomy smUKy. MeTos1 KOMOMHATOPHOTO MOKPHITHS YCIOBHH.
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TecTrpoBanne Mo YepHOMY SITUKY. METO/ KIacCOB SKBHBAJIEHTHOCTH.

TGCTI/IpOBaHI/Ie 110 YCPHOMY AIIHKY. MGTOIL T'paHUYHBIX 3HAYCHUH.

MopnynbHbIe TecThl. TecTupoBanue WHTErpanud. MeToasl M WHCTPYMEHTHI IS
TECTHPOBAHUS MHTCTPUPOBAHHBIX PEIICHIIM.

B ToM 4mce mMpakTHYeCKUX M 1a00PATOPHBIX 3aHATHI

9. Ananmu3 TpeOOBaHUH K MPOTPaMMHOMY OOECIIEYeHHIO M COCTABJICHHE TUIAHOB
TecTUpOBaHMs. Vcmonbp30oBaHWE CHUCTEM KOHTPOJSA JeEeKTOB MPOrpaMMHOIO
obecrieueHus

10. TectupoBanme MeromamMu OenOro SIUKa. MeETOX TOKPBITHS ONEepaTOpOB.
Meroa OKPBITHSI YCIOBUM.

11. TectupoBanue merogamMu Oenoro sAmuka. MeToa KOMOMHATOPHOTO MTOKPHITHS
YCIIOBHH.

12. TectupoBaHue 1o YepHOMY SIMMKY. MeTo/ KJ1acCOB 3KBUBAJIEHTHOCTH.

13. TectupoBaHue 1o YepHOMY SAMMKY. MeTOoA rpaHUYHbIX 3HAYEHHH.

14. TecTupoBaHue IO YEPHOMY SIUTUKY. AHAIN3 IPUUYUHHO-CIICICTBEHHBIX CBSI3EH.

15. Pa3paboTka MOAYJIbHBIX TECTOB.

16. Pa3paboTka MOIyIBHBIX TECTOB C MPOBEPKOH pE3yNbTATOB TECTUPOBAHUS C
YYETOM MOTPELIHOCTH.

17. Pa3paboTka MOTYITBHBIX TECTOB JUIS OTJEIHHO KOMITMIHPYEMBIX MOJTyJIEH.

18. Pa3paboTka MOAYJIBHBIX TECTOB JUISI MPOBEPKU KOJUICKITHIA.

19. TectupoBanue unTerpanuu. Hanrncanve u BbINOIHEHUE TECTOB AJISl IPOBEPKU
B3aUMOJEHCTBUS MEXIYy MOIYJISIMU

20. TectupoBanue RESTful API

21. TectupoBaHue MPOU3BOAUTEIHLHOCTH

22. Pa3zpaboTKa depe3 TeCTHPOBAHHE.

B ToM 4nciie caMocTosATEILHAS paﬁoTa oﬁyqaloumxm

Tema 3.5.
Hongep:kka
NMPOrpaMMHBIX
MoayJiei

Conepxanue

PaGoTbl, BBINIONHSEMBbIE TIPH TOAJEPKKE IMPOTPAMMHOTO  OOecreueHHS.
HcnpaBnenne nedekroB. PeBpiompoBanme koma. Pedakropunr — xona.
OnTumu3anys Kojaa.

Cranpmaptel pa3paboTKu ¥ OQOPMIICHHS JIOKYMEHTAllMd Ha MpOrpaMMHOE
obecrieyenne. [IpHHIMITBI TOKYMEHTHPOBAHUS IPOrPAMMHOIO 00ECIeYEHHS.
WHCTpYMEHTBI Ul CO3IaHUSI TEXHUYECKON JOKYMEHTAIlMd ¥ KOMMEHTHPOBAHHUS
KoJa

Buael TecToBoil gOoKymMeHTauuu. TecToBasi JOKYMEHTALUS MOATOTOBUTEIBHOTO
sTama. TecToBas TOKyMEHTAIlHs Ha 3Talle 3aBepIlieHns paboT M0 TECTUPOBAHUIO.
TectoBrle ciiyyan u cueHapuu. Hamucanuwe TecToBbIX ciydyaeB. CrTpykTypa
TecToBOro crieHapus. OT4eT o edeKTax

B ToM uucae NPaKTHYCCKUX U naﬁopaTopme 3aHATHH

23. Pa3paboTka TJOKyMEHTAIMH Ha TPOrpaMMHOE 00eCTIeYeHNE B COOTBETCTBHIH CO
cTaHgapTamMu. BejeHue >xypHana WU3MeHEHWH © (uKcanus OOHOBICHUS
MIPOTrPaMMHBIX MOJYJEH.

24. PeBplonpoBaHue, pe)akTOPHHT ¥ ONTUMH3ALUS KOAA.

25. Pazpabotka IIporpaMMbl 1 METOIMKH HCIIBITAHHUH.

26. Coznanue crienugpukanuii API

B ToM uncie camocTosAiTeIbHAA padoTa 00yJarOIINXCst

IIpome:xxyTouHas arrecranus B ¢popme nuddepeHIUpPOBAHHOIO 3a4eT




20

Paznen 4. MatemaTuueckoe MojeanpoBanue (64 yaca)

MJ/IK.02.04 MaTtemaTu4eckoe MOAeTUPOBAHME

Tema 4.1.
MaTteMaTHUYeCcKOe
MO/1eJIMPOBAHUE KAK
METO/10JI0T Hsl
peuienust
NMPaKTUYECKUX 32124

Conep:xanue

[Nonsitue moaenu. Knaccuduxanus moneneii. [lorsTne MaTeMaTHYECKOM MOJICITH.
Tunbpl mMaTeMaTHUuecKux Mojenieid. [IpUHIUIBI MOCTPOEHUsS MaTEeMAaTHYECKUX
Mozeel. OCHOBHBIE ATAIlbl MATEMAaTHYECKOTO MOJICITHPOBAHMS.

B ToM 4mcse npakTHYeCKUX M 1a00PATOPHBIX 3aHATHI

1. ITocTpoeHue NpoCTeUIIUX MaTeMaTHIECKUX MOJIEIEH

B ToM uncie camocTosiTeIbHAS padoTa o0yyaOUIMUXCs

Tema 4.2.
JIuneiinoe
nporpaMMHupoBaHUe

Conep:xanue

Kanonuueckas 3agaya JMHEHHOT0 nporpaMmupoBanust. OCHOBHBIE OIIPEACICHHUS.
I'paduuecknii MeToA pemieHWs 3aJad  JIMHEWHOrO IMPOrpaMMHPOBAHMS.
CuUMITIEKCHBI ~ METOJA pelleHus 3ajad JUHEMHOro MporpaMMHpPOBaHUS.
TpancnoptHast ~ 3agada. 3agaua O  Ha3HaueHusax.  LlemouucneHHoe
MIpOrpaMMHUpPOBaHUE.

B TOoM yMciie NPAKTHYECKUX M J1a00PATOPHBIX 3aHATHI

2. Pemenue 3a1a4 TMHEHHOTO MPOrpaMMHUPOBAHHSI CUMILUIEKCHBIM METOI0M

3. PenieHre TpaHCIOPTHOM 3a1a4n

4. Pemmienue 3agaun 0 Ha3HAYECHUIX

5. [lpuMeHeHre HHCTPYMEHTAIBHBIX CPEICTB AJISl pEIICHHs 3a1a4 JIMHEHHOTO
IPOrpaMMUPOBAHHUS

B Tom unciie camocTosiTedbHAsE pa00oTa 00y4aK0 M XCH

Tema 4.3.
Heauneitnoe
NMporpaMMHpOBaHHE

Conep:xanue

OCHOBHBIE MIOHATHS U ONIPENETICHNSI HEMTMHEHHOTO ITPOrpaMMHUpOBaHusl. MeTosl
pelieHus 3a7a4 HeIMHEHHOro NporpaMMHUPOBAHUS.

B Tom unciie npakTHYeCKUX M J1a00PATOPHBIX 3aAHATHH

6. PelieHue 3a1a4 HETMHEHHOTO IPOrpaMMHUPOBAHUS

B Tom uncsie camocTosiTeIbHASA PAa00Ta 00y4AKO N XCS

Tema 4.4.
JAunamuueckoe
NMporpaMMHpOBaHHE

Copepxanne

OCHOBHBIE TOHATUS M ONPEAEICHUS IWHAMHUYECKOTO IPOrpaMMHUPOBAHMS.
3anmayw, penraeMple METOIaMU IMHAMHUYECKOT0 IPOTPaMMHPOBAHHUS:

B Tom uncie npakTHYeCKUX M J1a00PATOPHBIX 3aAHATHH

7. PerieHue 3a1a4 ONTUMAIBHOTO paclpe/ielieHHsI pECypCcoB, O 3aMEHE
000py10BaHUs

8. Pewienue 3a1a4 onpeesieHUs ONTUMAIBHOTO ITyTH, ONTUMAIBEHOTO
pe3epBUPOBAHHUS

B ToM 4uciie caMocTosATENLHAS paGOTa oﬁyqaloumxcn

Tema 4.5.
CeTeBBI€ METOIBI
TUIAHUPOBAHMS H
ynpaBieHust

Conepxanue

OcHOBHBIE TIOHATHUS U onpeaenieHus Teopun rpados. Haxoxnenne kparyaiimero
nyTtH. JlepeBo pemennii. CeteBble rpaguku. PacueT BpeMeHHBIX TapaMeTpoB.

B ToMm uncie MPAKTHYCCKUX U naﬁopaTopme 3aHATHH

9. Pemienue 3aaa4 Ha IPUMCHCHHUE MCTOJOB CETCBOI'O IIJIAHUPOBAHUA

B ToM 4uciie caMocToATENbLHAS paﬁoTa 06yqaloumxc51
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Tema 4.8.
Conep:xanue
CucremMbl MacCOBOI0 = v— X
OB CTVKIEA MapxkoBckuii cimy4aifHpiii  mporiecc. CHCTEMBI MaccoBOTO OOCITy>KHBaHUS:
JIYKUBAHUSA
y OCHOBHBIE MOHATHSL, Kiaccuukanusi. Cxema rudenu U pa3MHOXKCHUS
B ToM unciie npakTHYeCKUX M J1a00PATOPHBIX 3aHITHI
10. PacueT xapaKTepHUCTHK MPOCTEHIIINX CHCTEM MacCOBOTO OOCITY KIBAHHS
B ToM uncie camocTosTeIbHASA padoTa o0yyaOUIMXCs
Tema 4.9.

Teopus urp

Conep:xanue

IIpenmet u 3amaun Teopuu Urp. OCHOBHBIE MOHATUS TEOpUHU UTp. MaTpuyHble
urpsl. bumatpuunsie urpsl. Urpsl B pazsepHyToii hopme

B ToM umcie mMpakTHYeCKHX M 1a00PATOPHBIX 3aHATHH

11. Pemenue UrpoBbIX 3a7a4 ¢ HYyJE€BOH CYMMOM.

12. Pemrenne 3aa4 B pa3BepHyTO# (hopme

B ToM uncie camocTosiTeIbHAS padoTa o0yUaOUIMXCs
Pewenue 3a0au no meopuu ucp

Tema 4.10.
HNMuranmonHoe
MO/IeJIHPOBAHHE

Conep:kanue

OCHOBHBIE OHATUS UMUTALIKOHHOTO MOAEIHpoBaHusl. [IpuMepsl UMUTAIIMOHHBIX
Mojened. MeToabl HMMHUTALMOHHOTO MOJAENHpPOBaHUS. HMHCTpymMeHTanbHbIE
CpEICTBAa MMUTAIHOHHOI'O MOJEIUPOBAHHUS

B ToMm uncie MPAKTHYCCKUX U .TlaﬁOpaTOprIX 3aHSATHH

13. Pa3zpaboTka npocTeiiieil IMATAIMOHHON MOJEITH

14. Pemenne 3amad MaccoBOro OOCITY)XHBaHHS METOJIAMH HMHTAIIMOHHOTO
MOJICIMPOBAHHUS

B Tom unciie camocTosiTedbHAs pad0oTa 00y4aK0IIMXCS

IIpome:xxyTouHas arrectanus B ¢popme AuddepeHIUPOBAHHOIO 3a4eTa

Pasgen 5. Uncaennsie Meroanl (70 yaca)

MJIK.02.05 YuciaeHHble METOIbI

Tema 5.1. Conepxanue
IpudmmKeHHbIE CriocoObl XpaHEHHUs! YUCEN B MAMSTH KOMIIbIOTEpa. AOCOMIOTHAS TOTPELIHOCTb,
4HCIa U AeliCTBHA OTHOCHUTEJIbHAS MTOIPEIIHOCTD.
HaJl HUMH BepHrbie, cOMHHTENBHBIE, 3HAYATHE TTHQPHI.
Iorpemnoctu apupmerndeckux aedcTBuid. ONEHKa MOTPEIIHOCTEH 3HAYCHUH
GyHKIMH
B ToM umcie mMpakTHYeCKUX M 1a00PATOPHBIX 3aHATHI
1. BeluucieHue MOTpemrHOCTeH NPHOMMKEHHBIX 3HadYeHWH. Brrancienne
MOTPENIHOCTEH Pe3yJIbTaTOB apU(PMETHICCKUX JACHCTBUH.
B ToM uncie caMocTosITeILHAA padoTa o0yyarommxcst
Tema 5.2. Copepxanne
YncneHHbIE METOBI = =
OtzneneHne KOpHEH. MeTos OJIOBUHHOTO JIENIEHNs. MeTo 1 MPOCTON UTepalty.
PCIICHMH Metoasr HeroToHa: MeTO XOp/, KacaTeNbHbIX.
ajredpanyecKux u Mertomer H . 6 N C
161 HeroToOHa: KOMOMHHPOBAHHBIN METOZ XOpJ U KacaTenbHbIX. CpaBHEHNE
TPAHCUCHACHTHBIX METOJIOB BBIYHMCIEHUH M0 CKOPOCTH CXOJUMOCTH UTEPALIMOHHOTO IpoIiecca
YPaBHeHUI

B ToM 4mcie npakTHYeCKUX M 1a00PATOPHBIX 3aHATHI

2. Pemenne anreOpandeckux W TPAHCUEHACHTHBIX YPaBHEHUH MPHUOIKEHHBIMU
MeToAaMu (METOJI NOJIOBUHHOTO JeJICHHs, METOJ] TPOCTHIX UTEpaLuii)

3. Pemienue anreOpanyecKuX U TPAHCIICHICHTHBIX YPaBHEHUH MPHOIMKEHHBIMU
Meroaamu (MeToasl HeroToHa)
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4. MOHUTOPHHT M aHAJIN3 MTPOU3BOAUTEIHLHOCTH pa3pabOTaHHBIX MPUIIOKCHHUN
JUTSL YUCIIEHHOTO PEIIeHHs ypaBHEHHI.

B ToM uncie camocTosTeIbHASA padoTa o0yyaOmIMXCs

Tema 5.3.
YucjeHHbIE METOABI
pelleHne CUCTeM

Conep:xanue

Pemenne cucrem nMHEHHBIX anreOpanmdecKuX ypaBHeHWil Metomom ['aycca.
IIpumenenue merona 'aycca ans BBIYMCICHHUS ONpEAENUTENEH U HaXOXKIEHUS

JINHEHHbIX o
00paTHOM MaTPHUIIB.
ajredpanyecKux o . . N
ABHeNMil Mertoa npocToii urepanuii. Meton 3eiinens. CpaBHEHHE METOAOB BEIYMCICHUH IO
BHEHU M
yp CKOPOCTH CXOAMMOCTH UTEPAaLIMOHHOTO Mpoliecca.
B ToM ymciIe NpakKTHYeCKHX M J1a00PATOPHBIX 3aHATHH
5. Pemenure cucteM TMHEHHBIX alNre0pandecKkux ypaBHeHH MeTooM ["aycca.
Brrancienune onpenenurens. Haxoxmenne o0paTHOW MaTPHUITEI
6. Pemenne cucteM TMHEHHBIX anredpanyeckux ypaBHEHHH METOJIOM POCTON
uTepanum, MeTo1oM 3eiens
7. MOHUTOPHWHT W aHAJIN3 ITPOU3BOIUTEIHLHOCTH pa3pad0TaHHbBIX MIPHIIOKCHUI
JUISL YHCJIEHHOTO PEIICHHS CHCTEM JIMHEHHBIX aJireOpanyecKiX YpaBHEHHH.
B ToM uncie camocTosATeILHAA padoTa o0yyarommxcst
Tema 5.4. Coﬂepmaﬂne
Wurepnonsiuus u [onstre untepnonsanuu. MHTepnoasuuoHHbIi MHOrOouWIeH Jlarpanxa.
IKCTpanmoJsinns WuTepnionsimonnsie Gpopmynsl HeroToHa.
ynkumii WHTtepnonsuusa criaiiHamu.
Okcrpanonsius QyHKIUH.
B TOM yMciie NPaAKTHYECKUX M J1a00PATOPHBIX 3aHATHI
8. CocraBneHre UHTEPIIONMSIMOHHBIX Qopmyn Jlarpanxka n HetoroHa.
WHTepnossinus craiiHamu.
9. DKcTpanoaupoBaHue (HyHKITHHA
B Tom unciie camocTosiTeNbHAs pa00oTa 00y4aK0IMXCS
Tema 5.5. Conepxanue
Yucnennoe Ksanparypusie popmyns Herorona-Koreca.
HHTEerpupoBaHHe KBanpatypras ¢popmyna ['aycca. CpaBHEHHE METOJIOB YHCIEHHOTO
WHTETPUPOBAHUS
B Tom unciie npakTHYeCKUX M J1a00PATOPHBIX 3aAHATHH
10. Brruncnenue naTETpasioB npu momonu Gopmyn Hetorona — Koreca
11. Beruuciienue uHTErpasioB mpu oMoty ¢opmya ['aycca.
B ToM uncie caMocTosAITeILHAA padoTa o0yyarommxcst
Tema 5.6.
Conepxanue
YuciaeHHbIE METOABI = "
Merton Oitnepa. YTOoUHEHHas cxeMa Jiepa.
pemenus
Meton Pynre — Kyrra. CpaBHeHHE METOMIOB.
O00BIKHOBEHHBIX
auddepenuuaabHbix | B TOM ynciie NPAaKTHYECKUX U JIa00PATOPHBIX 3aHATHI
YPaBHEHUil 12. Haxoxxaenure pemeHnid 0ObIKHOBEHHBIX A depeHIanbHbIX ypaBHEHUH

Ipu IoMoIw Gopmyi Disepa.

13. Haxoxxaenue pemeHnii 0OBIKHOBEHHBIX AU (epeHIaIbHbIX YpaBHEHUH
MetojoM Pynre — Kyrra.

B ToM uncie camocTosiTeIbHAA padoTa 00y4aromIMXCst

Tema 5.7 UucjaenHoe

ConepxaHue
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peleHue 3a1a4
ONTUMM3AIMYU

MeTtoapl MUHUMU3AMH (GYHKIUH OJHON IIEPEMEHHOI: METOA AUXOTOMHUH, METO
30JI0TOTO ceueHMs. MeToipl MHUHUMM3aLuM (YHKIUU [JBYX MEPEMEHHBIX:
MOKOOPJMHATHBIN CITYCK, HAUCKOPEHUILINN CITyCK

B ToMm unciie mpakTHYeCKUX H JIA00PATOPHBIX 3aHITHH

14. HaxoxaeHne sKCTpeMyMOB (yHKIIHIA OJHOH MepeMEeHHON MPHOIKEHHBIMA
METOJIaMHU

15. Haxoxxaenne skcTpeMyMoB (DYHKIWH IBYX MEPEMEHHBIX TPUOIKEHHBIMU
METOAaMHU

B ToM uncie camocTosiTeIbHASA padoTa o0yyaOmIMXCs

IIpoMe:xyTouHas arrecranus B popme 3K3aMeHa

Pa3znen 6. bezonacHocTh nporpaMmHoro odecnevyennsi (88 yacon)

MJ/IK.02.06 be3onacHoCTh MPOrpaMMHOTO o0ecTiedeHUus

Tema 6.1.
OcHOBBI
0e3omacHoCTH
NMPOrpaMMHOT0
odecneyeHus

Conep:xanue

Beenenue B kubepoe3onacHocTs 1 ys3Bumoctu 110.
Mogenu yrpo3 u aHaliu3 pUCKOB.

VszeumocTn BeO-prokennii: OWASP Top 10.
Be3omnacHas ayTeHTH(UKALNS U aBTOPHU3AIIHSL.
Kpunrorpadwus nyis pa3paboTUHKOB.

B ToMm umncie MPAKTHYCCKUX U HaﬁOpaTOprIX 3aHATHH

1. AHanu3 Ko/1a Ha HaJM4due ys3BUMOCTeH - pydHoii review 1000 cTpok xofa

. SQL nHBEKIMH - FKCIUTyaTalMsl U 3alIUTa YSI3BUMOTO MPHIIOKEHUS

. XSS ataku - co3nanue U npeoTBPAIICHUE MEXCAHTOBOTO CKPUIITHHTA

. CSRF 3ammra - peanmzaius TOKeHOB u mpoBepku Origin/Referer

. Hactpoiika 0e3onacuoi ayrentudukammu ¢ JWT u refresh Tokenamu

. Peanuzanuss RBAC cuctemsl ¢ pa3feneHueM NpuBUiIerui

. lTndposanue nanueix ¢ ucnosupzoBanueM AES u RSA

2
3
4
5. CocraBneHre MOJEIH YIPo3 AJIsl TUTIOBOTO BEO-TIPHIIOKEHHUS
6
7
8
9

. Xammpoanue napoieii ¢ salt u adaptive functions (bcrypt, Argon2)

10. Ananu3 cereBoro Tpaduka ¢ nmomoripo Wireshark

11. Cxanuposanue yszsumocted OWASP ZAP u Burp Suite

12. Hacrpoiika HTTPS u co3nanne caMONOANMCAHHBIX CepTU(HHUKATOB

13. 3amuTa ot brute-force aTak ¢ orpaHMYEHHEM MOMBITOK BX0JIa

14. bezomnacHas pabota ¢ dainamu

15. Peanm3anust 6€30MacHO Jecepruain3anuy JaHHBIX

16. AynuT J1oroB 0€30MaCHOCTH U BBISIBJICHUE T0JI03PUTEIBLHON aKTUBHOCTH

17. Hacrpoiika CORS noiuTuk st BeO-NprIIoKeHu

18. 3ammra or DDOS aTak ¢ nomouipio rate limiting

19. be3omacHas paboTa ¢ TaMsThIO B TPHIIOKEHUSIX

20. Co3nanue 6e3omacHoro API ¢ Banmmmanueil Bcex BXOAHBIX JAHHBIX

B ToM 4uciie caMocToATENbLHAS pa60Ta 06yqaloumxc51

Tema 6.2.

ConepxaHue
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Paszpabotka
6e3onacuoro 11O u
NPUKJIaAHAs
Kpunrorpapus

[TpuHIMITEL 6€30MaCHOTO MPOEKTUPOBAHUS APXUTEKTYPHI.
Kpunrorpagpuueckne mpoToKOIbI U X pearn3anusl.
Kpurrrorpadust B MOOMITBHBIX PUIIOKEHHUSX.
Kpunrorpadus B BeO-IpHI0KESHUIX.

Kpunrorpadus B 001a4HbIX cpeax.

B ToM umciie mMpakTHYeCKHX M J1a00PATOPHBIX 3aHATHH

21.

Peanm3zarus end-to-end mmdposanns ans meccenmkepa Ha Signal Protocol

22.

Hactpoiika TLS 1.3 ¢ perfect forward secrecy u coBpemeHHBIME cipher suites

23.

Cosznanne secure OAuth 2.0 nmposaiinepa ¢ PKCE u 3ammroii ot arak

24.

NmnnemenTarmst JWE (JSON Web Encryption) asist 3aiuméHHBIX TOKEHOB

25.

Paspabotka 6e3omacHoro voting system ¢ homomorphic encryption

26.

Cosnanue cryptocurrency wallet ¢ ECDSA wu hierarchical deterministic keys

27,

Peanuzanus secure password manager c client-side encryption

28.

Hactpoiika HSM smynsitopa A annapaTHOW 3alUThI KIIFOUEr

29.

Paspabotka secure file storage ¢ encryption at rest u in transit

30.

NmmiemenTariust zero-knowledge proof st ayrenTudukanuu 0e3 naposs

31,

Cosmanue blockchain smart contract ¢ 3amuroii ot reentrancy attacks

32,

Peanmsanus secure multi-party computation 1711 COBMECTHBIX BBIYHCIICHHH

33.

Hacrpoiika quantum-resistant cryptography c lattice-based aaropurmamu

34.

Paspabotka secure APl gateway ¢ JWT verification u rate limiting

35.

Coznanne hardware-backed key storage mist MOOMITEHOTO MTPHITOKEHUS

36.

Nmmnementanus digital signature system ¢ timestamping

37.

Hacrpoiika certificate transparency logs mis morutopunra SSL

CepTU(HKATOB

38.

PaspaboTka Secure session management c samnmroi ot hijacking

39.

Cosmanne cryptographically secure RNG (random number generator)

B Tom uncsie camocTosiTeNIbHAS PAa00Ta 00y4AKO N XCS

IIpoMe:xxyTouHas arrectanus B ¢popme nuddepeHIUPOBAHHOIO 3a4eTa

Y4eOnas npakTuka (144 yaca)

Buasbi padot:

CoNo~wWNE

[IpoexTupoBanue MOAYJICH MPOrPAMMHOTO 00ECIICUEHUS C YIETOM TEXHUIECKOTO 3aaHMs
Busyanuzanuu u onvcaHusi apXUTEKTypPHBIX PEIICHUN

Onpenenenne MHTEP(EHCOB M B3aMMOCHCTBUS MOTYJICH B CHCTEME

Co3nanue MoyJIeH TPOrpaMMHOT0 00ECIICUSHMSI

Pa6ora ¢ API u BeO-cepBrcamu Jj1s1 B3aUMOJICHCTBHS MEXKTY MOIYIISIMH

PaGora ¢ uHTETpaIIOHHBIMU TIATGOPMaMHU U HHCTPYMEHTAMHU

Otnanka mporpaMMHOTO 00eCTIeUeHHsI Ha YPOBHE MPOTPAMMHBIX MOJTYJIECH

TecTrpoBanue TPOrpaMMHOTO OOECTICUECHUS

®opMUPOBaHUE TECTOBBIX CLIEHAPUEB

10 [ToaroroBka TecTOBBIX MIAaTGOPM (YCTaHOBKA OIIEPAIIMOHHON CHCTEMBI, TONOTHUTEIHLHOTO
MPOTPAMMHOT'0 00ECIIEUEHHsSI U IPYTOT0 MO0 HEOOXOIUMOCTH)

11.0Ouenka o6beMa TECTUPOBAHUS IPOTPAMMHOTO 00ECTIEUEHUS C LEIIBIO OMPEeNIeHNsT HEOOXOqMMBIX
PECYPCOB I €r0 BBIITOJIHEHMUS

12.DopmupoBaHue U NPEICTABICHNE OTYETHOCTH O TIOATOTOBKE K BHIMOJIHEHHIO 33/1aHUs Ha
TECTHPOBAaHHE MPOTrPaMMHOTO 00ECIIEUeHHSI B COOTBETCTBUH C YCTAHOBICHHBIMH PErilaMeHTaMH

13.BrinojHeHNe TECTOBBIX NPOLEAYP HA TECTOBBIX JAHHBIX
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14.Co3nanne TeXHUYECKON TOKYMEHTAIUH JTsl MOTYJICH

15. loxkymentupoBanue koga, APl u uatepdeiicon

16.Pabora co crienuain3upoBaHHBIM ITPOTPAMMHBIM O0ECIIeUeHHEM 110 JIOKYMEHTHPOBAHHIO
MIPOrPaMMHOTO KOJla

IIpon3BoncTBenHas npakrTuka (144 yaca)

Buaeli pador:

[TpoexTrpoBaHue MOIYIIEH IPOrPAMMHOTO 00ECTIEUEHHS C YIETOM TEXHHYECKOTO 3a/1aHHs

Busyanuzaumu 1 onvcanus apXUTEKTYPHBIX peIIeHHH

Onpenenenne nHTEP(PEICOB U B3aNMOACHCTBUS MOTyJIEH B cCHCTEME

Coznanve Moyl MpOrpaMMHOTO O0eCTIeUeHHS

Ontumu3anys KoJia ¥ arOpuTMOB IPOTPaMMHBIX MOAYJIEH IS yBEIHUYSHHST TPOU3BOAUTEILHOCTH

MOHUTOPHHT U aHAJIN3 TPOU3BOAUTEILHOCTH MPUI0KECHUH

WHTerparys nporpaMMHBIX MOIyJIel 1 KOMIOHEHTOB B €IMHOE MPOrPaMMHOE pPElIeHHe

Pa6ota ¢ API u BeO-cepBucaMu a1t B3aUMOJICHCTBUS MEXKILy MOIYIISIMU

. Pabota c uaTerpaoHHBIMH TIIATPOPMAaMHU U HHCTPYMEHTaMU

10 Obecrieyerre COBMECTUMOCTH M CTAOMIIBHOCTH CHCTEMBI

11.01naaxa mporpaMMHOTO 0O€CIIedeHHs Ha YPOBHE POTPAMMHBIX MOTyJIei

12.TectupoBanue MporpaMMHOTO 00eCICUEHHS

13.@opMupoBaHHE TECTOBBIX CIICHAPHEB

14.TloaroroBka TecTOBBIX MIaT(opm (yCTaHOBKA OMEPAIMOHHON CHCTEMBI, IOTIOTHUTEITHHOTO
MPOTPaMMHOT0 00ECIIeYeHHsI U IPYTOro M0 HEOOXOIUMOCTH)

15.0r1eHKa 00beMa TECTUPOBAHUS IPOTPAMMHOT0 00SCIICUCHHUSI C IEJIBIO0 OTPECIICHUS HEOOXOTUMBIX
PECYPCOB [UISl €70 BBITOTHEHHS

16.Hacrpoiiku TeCTOBOI1 Cpe/Ibl M allapaTHBIX CPEACTB IS BBITOTHEHHS TECTHPOBAHUS ITPOTPAMMHOTO
oOecriedeHus B COOTBETCTBHH C 3aJJaHMEM Ha TECTUPOBAHUE B MpEeiax CBOSH KOMIIETCHIINU

17.®opmupoBaHHe 1 IPEICTABICHAE OTYETHOCTH O TTOrOTOBKE K BBHITTOJHEHHUIO 331aHHS HA
TECTUPOBAHHE IIPOrPAMMHOTO 00ECTICYECHHUS B COOTBETCTBUY C YCTAaHOBJICHHBIMH PETrIaMEHTaMH

18.BrinonHeHNe TECTOBBIX MPOLIEAYP Ha TECTOBBIX JAHHBIX

19.Co3nanne TeXHUYECKON JTOKYMEHTAIUH JJIsl MOTYJICH

20. HoxymenTtupoBanue koaa, APl u uarepdeiicos

21.Pabota co crienuaar3upOBaHHBIM IPOrPAMMHBIM 00ecIieYeHIEM 110 TOKYMEHTHPOBAHHIO
MPOTPaMMHOT0 KoJa

©CoNO~WNE

Hpomeofcymouna}l ammecmauyusi — IK3adMeH no Moo_wno

Bcero 936 yacos

2.4. KypcoBoii pabora

BeinonHsieTcst KOMIUIEKCHast KypcoBasi paboTa 1o BceMy NMpo(hecCHOHAIBHOMY MOJYIIIO.

[IpumepHas TemMaTKa KypcOBBIX MPOEKTOB (padoT)

1. PasButue u unrerpanus HR-mMonyns B kaapoByto cucteMy NpeAnpusaTHs Uis
aBTOMATHU3AIMHU MIPOIECCOB HaliMa M yIPaBJIECHUS MIEPCOHAIIOM

2. CoznaHMe CHCTEMBbI YIIPaBIEHHs TPOEKTaMH € UCIIOJIb30BaHUEM MOTYIbHOMN
APXUTEKTYPHI

3. Pazpabotka u uHTErpanys Moayis ynpasieHus npoekramu B CRM-cucremy

4. CoznmaHue U HHTETpaIHs TUIATEKHOTO MOIYJIIS JITIS SJICKTPOHHOW KOMMEPITHH

5. Coznpanue miaTgopmsl 17151 0OMeHa COOOIEHUSMU

6. WuTerpanus pa3HbIX 0a3 JaHHBIX B €IUHYIO CHCTEMY

7. MopaynbpHas apxXUTEKTypa U UHTETpalus MOyJel B pacpeeIeHHOH cucteme
YIIPaBJICHUS CKJIAJICKUMH 3aMacaMu

8. Coznanue MOIyst ayTeHTU(DUKALIIH

9. MHuterpanus 6a3pl TaHHBIX ¢ MOAYJIEM 00paOOTKH JaHHBIX

10. Co3naHus M UHTETpaLUs aHATTUTUYECKOTO MOIYJIS It 00pabOTKH JaHHBIX B
MEAUIMHCKONW HH(POPMAIlMOHHON CHCTEME

11. Pa3pabotka u uHTerpamus oopasoparesbHOro Moxyist B LMS-cucremy
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12. Pa3pa0oTka u MHTErpalys reoJOKAMOHHOTO MOIYJISl B CUCTEMY YIIPABICHHS
TPaHCIIOPTOM
13. Pa3paboTka u MHTErpamys HOBOro MOIYJIS Uil CHCTEMBI YIIPaBJICHUS CKIAI0M

3. YCJIOBUMA PEAJIM3ALIMHU TPOPECCHUOHAJIBHOI'O MOAYJIA

3.1. MaTtepuajbHO-TeXHHYECKOE oDecreyeHHUe

Jlaboparopust «Pa3paboTKu W HMHTErpallid MPOrPAaMMHBIX PEIICHU», OCHAIICHHAS B
COOTBETCTBUU ¢ npuiiokeHrem 4 OI1.

3.2. YueOHO-MeTOANYECKOE o0ecmeyeHue

JInst peanusaide porpaMMbl OHMOTHOTEYHBIH (GOHI 00pa30BATEIBLHON OpraHU3aIUN
UMEEeT IeYaTHBIC W/WIK 3JIEKTPOHHBIC 00pa3oBaTelibHbie W WH()OPMAIMOHHBIC PECYPCHI IS
UCTIONIb30BaHUsl B 0oOpazoBaTenbHOM mporiecce. [Ipu popmupoBanum O6ubmmoredynoro ¢Gonma
00pa30oBaTe/IbHOM OpraHU3alMy BRIOMPACTCS HE MEHEE OJTHOTO MU3AaHMUs U3 TICPEUNCIICHHBIX HUKE
NEYATHBIX M3AaHUNA M (WIK) AJIEKTPOHHBIX M3JIaHUI B KA4ECTBE OCHOBHOT'O, IPU 3TOM CIIMCOK
MOXKET 6I)ITI) JOITIOJIHEH HOBBIMU U3JaHUSAMU.

3.2.1. OcHOBHBIE NeYATHBbIE U/ WU 3JIEKTPOHHbIE U3IAHUS

1. Emenuna E.U. Tlogaepxka U TeCTHpOBAHUE IMPOrPaMMHBIX MOJYyNEH: y4eOHUK /
E.. Emenuna. — MockBa: KHOPYC, 2024. — 272 c. — (Cpennee mnpodeccruoHaibHOE
oOpa3oBaHme).

2. Jlammunk MLIT. Yucnenusie metosl: yueOonoe nznanue / Jlamunk M.IL., Parynuna
M.U., Xennep E. K. - MockBa: Axkanemus, 2024. - 256 c. (CnenuaJibHOCTH CPEIHETO
poeCCHOHATFHOTO 00pa30BaHMS).

3. Porauesa O.A. Pa3paboTka nmporpaMMHBIX MoayJiel: yueOHoe uznanue / Porauesa
O.A. - MockBa: Axkanemus, 2024. - 272 c. (Ilpodeccun cpennero npodeccuoHanbHOTo
o0pa3oBaHmUs).

4. ®enoposa I'.H. OcymecTBieHre UHTErpalMy MPOrpaMMHBIX MOAYJIEH: yueOHoe
uznanue / ®enoposa I'.H. - MockBa: Akanemus, 2023. - 288 c. (CrneuuanbHOCTH CPEIHETO
npodeccnoHanTbHOr0 00pa3oBaHus).

5. ®enopoa ['.H. Paszpaborka wMomysnelt mporpaMMHOTO OOeCTeUeHHs IS
KOMIIBIOTEPHBIX cucTeM: yueOHoe m3nanue / @emnoposa I'.H. - MockBa: Akagemus, 2024. - 384
c. (CnenuanabHOCTH CpeHEero MpodecCuoHaAIbHOTO 00pa30BaHUs

3.2.2. JlonoJHUTEIbHbIE HCTOYHUKH (1pU He0OX00UMOCTU)

1. I'OCT 19.001-77. T'ocynapctBennbiii ctangapt Coro3a CCP. Enunas cucrema
IporpaMMHOM JokyMmeHTanuu. OOmMe mnosnoxeHus (BBeAeH B jeicTBue IlocTaHoBiIeHHEM
I'occrangapra CCCP ot 20.05.1977 N 1268). - URL: https://www.consultant.ru - Pexum
noctyna: [IpaBoBoBoit cepep Koncynbrantllitoc. - TekcT: 351eKTpOHHBIN

2. I'OCT 19.101-77. I'ocynapctBennbiii cranaapt Coroza CCP. EnnHasg cucrema
MPOTPaMMHOM JTOKyMEHTalMd. Buabl mporpaMM W TPOTPAMMHBIX JOKYMEHTOB (BBEICH
[TocranoBnennem  l'occranmapra CCCP  or 20.05.1977 N  1268). - URL:
https://www.consultant.ru - Pexxum nocryna: [IpaBoBoBoii cepBep Koncymnprantllntoc. - Tekcr:
JJIEKTPOHHBIN
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3. I'OCT 19.102-77. T'ocynapctBennbiii cranaapt Coro3za CCP. Enunas cucrema
nporpaMMHOM nokymeHTauuu. Craguu pa3zpaboTku (BBeaeH B jeiictBue IlocTaHoBieHueM
Toccrangapra CCCP ot 20.05.1977 N 1268). - URL: https://www.consultant.ru - Pexum
noctyna: [IpaBoBoBoii cepsep Koncynbrantllmtoc. - TekcT: 351eKTpOHHBIN

4, I'OCT 19.201-78. T'ocynapctBennbiii cranaapt Coroza CCP. Enunas cucrema
MPOrpaMMHOI JOKyMeHTanuu. TexHudyeckoe 3agaHue. TpeOoBaHMS K COJACPKAHUIO H
opopmiienuto (BBemeH B geictBue Ilocranosinenwem I'occranmapra CCCP or 18.12.1978
N3351). - URL: https://www.consultant.ru - Pexum pgocrtyma: IIpaBoBOBO# cepBep
Koncynbrantllntoc. - TekcT: 351eKTpOHHBIN

S. I'OCT 19.701-90. Enunast cucrema mnporpaMmMHONW JoKyMeHTanuu. CXeMsl
QITOPUTMOB, MIPOTPAMM, JAHHBIX U cucTeM. O003HAYCHHUS YCIOBHBIC U MPABUJIA BBHIOJHCHUS
(yrB. [IlocranoBnenuem Ioccranmapra CCCP ot 26.12.1990 N 3294). - URL:
https://www.consultant.ru - Pexxum goctyma: IIpaBoBoBoii cepsep KoncynbrantIlmroc. - TekcT:
3JIEKTPOHHBIN

6. I'OCT P HMCO/MDBK 25023-2021. HamumonanpHbId cTaHmapt Poccuiickoit
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA

MNPO®ECCHUOHAJIBHOI'O MOAYJIA

Kona IIK, OK

Kpurepum oueHku pe3yjbrara
(moka3arte/im 0CBOEHHOCTH KOMIIETEHIIUI)

D®opMbI KOHTPOJISI
METO/Ibl OLlEeHKH

OK.01

pacriozHaer  3ajgadyy ~— w/wid  npoOieMy B
poeCCUOHATLHOM W/WIIA COIIMAIbHOM KOHTEKCTE;
aHAIM3HPYET 3a7ady W/WId MpobdiemMy; ompeaesnser
ATalbl PENICHUs 33]aud; BBISBISET U 3PPEKTHBHO
HaXOAUT UH(OPMAIIHIO, HEOOXOIUMYIO IS PELICHHUS
3aJjaud  W/WIM  TPOOJIEMBI;  COCTABISICT  IUIaH
JeWCTBUS; OmpeaesieT HeoOXOIUMbIe PecypChl;
OLICHUBACT pE3yJlbTaT W IMOCJICICTBUS  CBOHMX
NEeUCTBUN  (CaMOCTOATENIBHO WM C  TIOMOIIBIO
HAaCTaBHHKA)

OK.02

ompenenseT 3ahayd Uil [OUCKAa HH(pOpMaluy;
OIpeAeiseT HEo0XO0UMbIE VCTOYHMKHU
uHbopMalMy;  IUIAaHUPYeT  Hpolecc  IOHUCKa;
CTPYKTYpUPYET IIOJIyYEHHYIO UH(POPMALIHUIO;
BblIENAeT  Haubosiee 3HAYMMOE B IEpevHe
nH(pOpMAIIHH; OLICHUBAET IIPAKTHYECKYIO
3HaYMMOCTh  PE3YJIbTaTOB IIOUCKA;  O(OpMIISIET
pe3yibTaThl IOUCKA

OK.03

OIpesieIsieT aKTyaJlbHOCTb HOPMAaTHUBHO-TIPABOBOM
JOKYMEHTAIH B IPO(eCCUOHAIBHOM 1A TEIbHOCTH;
IIPUMEHSIET COBPEMEHHYIO Hay4YHYIO
po(eCCUOHATIbHYI0 TEPMHUHOJIOTHIO; ONpeAeiseT U
BBICTPaMBAaET  TPACKTOPHH  MPOGECCHOHATHLHOTO
pa3BUTHI U CaMOOOpa30BaHMsI

OK.04

OpPraHU30BBIBAET PabOTy KOJJIEKTUBA M KOMaHJbI;
B3aMMOJICICTBYET C KOJUIETaMH, pPYKOBOJCTBOM,
KJIMEHTaMHU B Xoae npogeccuoHaTbHON
JeSITEIbHOCTH

OK.05

M3JIaraeT CBOM MBICIH U O(POPMIIATH JOKYMEHTHI O
npo¢eccHOHATbHON TeMaTHKE Ha rocy/1apCTBEHHOM
S3bIKE, TIPOSIBISATH TOJEPAHTHOCTH B pabodem
KOJUICKTUBE

OK.06

OIIMCHIBAET 3HAUYNMOCTD CBOEH CIEMAIbHOCTH

OK.07

COOJIF0/IaeT HOPMBI HKOJIOTMYECKOH O€30IaCHOCTH
OIPE/ICTISITh HATPABIICHHUS PECypCOCOEpeKeHUs: B
paMKax Tpo(ecCHOHANBHOW  JESTENBHOCTH IO
CIICINATbHOCTH

OK.08

yepeayerT  CMEHY  JIEATENbHOCTU;  BBINOJHSAET
KOMIUIEKC  JIe4eOHOM THUMHACTUKA C  y4ETOM
poheCCHOHATHHON JIEATETLHOCTH

OK.09

MMOHUMAET OOMIMA CMBICT YETKO IMPOM3HECCHHBIX
BBICKa3bIBAaHUI Ha W3BECTHBIC TEMBI
(mpodeccronanbHbIe H OBITOBBIC), TOHUMAET TEKCTHI
Ha 6a30BbIe PO ECCHOHATHHBIC TEMBI

KoHTponbHble paboThI,
3a4eThl,

KB (PUKAIIMOHHBIE
UCIBITaHUs, 3aIIUTa
KYPCOBBIX U JUILTIOMHBIX
MIPOEKTOB (pador),
ydeOHast u
MIPOU3BOJICTBEHHAS
MPAKTUKH, IK3aMEHBI.
WNutepnperanus
PE3yJIbTaTOB BBITOJIHCHUS
MPAKTUYECKUX U
1ab0paTOPHBIX 3aaHUH,
OIICHKA PEeIICHUS
CUTYaIlMOHHBIX 33134,
OIICHKA TECTOBOTO
KOHTPOJISI, PE3yJIbTaTOB
HaOJIrONeHuil 3a
JIESITEIIBHOCTBIO
oOyuJaroterocs B
nporecce yueOHoM u
MIPOU3BOJICTBEHHOU
MIPAKTUKU
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y‘-IaCTBOBaTB B OuajIorax Ha 3HAKOMBIC 06H_[I/Ie nu
poheCCHOHAILHBIC TEMBI; MTUIIIET MPOCThIEC CBA3HBIC
COOOIIIEHNS Ha 3HAKOMBIE MU

HHTEPECYIOIIHE TPOPECCHOHATBHBIC TEMBI

IIK 2.1

HIPOEKTUPYET MOYJIH IPOrPAMMHOT0 0OeCIIeYeHus ¢
Y4ETOM TEXHUYECKOIO 3aJaHMs; BU3YAIU3UPYET U
ONMCHIBAET APXUTEKTYPHBIC PELICHMS; OIpPEIEsieT
UHTEpQEIChl 1 B3aUMOJICHCTBUE MOTYJICH B CUCTEME

[IK 2.2

CO3aeT MOJYJIM IPOrPaMMHOIO  OOECIIECYECHHS;
ONTHUMH3UPYET KOA M AITOPUTMBI NPOTPaAMMHBIX
MOAYJEH i1 YBEIHWYEHUsS IMPOU3BOJUTEIBLHOCTH;
MOHMTOPUT W aHAJIU3HUPYET IPOU3BOIAUTEIBLHOCTD
IIPUJIOKEHU N

IIK 2.3

NPOBOJUT WHTETPALHUIO MPOTPAMMHBIX MOIYJCH WU
KOMIIOHCHTOB B €IMHOE NPOrPaMMHOE pEIICHHCE;
padoraer ¢ APl wm  BeG-cepBucamu s
B3aMMOJICHCTBHSL MEXKIy MOIYJsIMHU; paboTaeTr c
UHTETPAIMOHHBIMU wiathopmMamMu u
WHCTPYMCHTAMH, OOECIICYNBAET COBMECTUMOCTh H
CTaOWJIBHOCTh CHCTEMBI

[IK 2.4

MPOBOJIUT OTJIAJIKY MPOTPAMMHOTO OOECTedueHHs Ha
YPOBHE  NPOTPaMMHBIX  MOIYJIeH;  TECTUPYET
nporpaMMHOe obOecrieueHne; (HOpMUPYET TECTOBBIC
CIIGHAapUH;  TOTOBUT  TECTOBbIE  IUIAT(GOPMBI
(ycraHaBIMBaeT OTIEPAIIMOHHYIO CHCTEMY,
JONOJHUTEIbHOE MPOrpaMMHOE OOecriedeHue u
JIpyroe Mo HEOOXOAMMOCTH); IPOBOAMUT OLEHKY
o0beMa TeCTHPOBAHUS MPOTrPAMMHOTO 00eCHeUeHHs
C IETbIO OTIPEENICHNsT HEOOXOIUMBIX PECYpPCOB IS
€ro BBINIOJHEHMS; HACTpAauBaeT TECTOBBIE CPEIbl U
armapaTHbIC CpeacTBa JJIsL BBIITOJIHCHUA
TECTUPOBAaHUS MPOTPaMMHOIO  oOecleyeHus B
COOTBETCTBUHM C 3aJaHWEM Ha TECTUPOBAaHHE B
npefenax cBoeil KommeTreHUMH; GopMHpYeT U
NPEJOCTABISIET OTYETHOCTH O TMOJATOTOBKE K
BBITOJIHEHUIO 3aJaHus Ha  TECTHpPOBaHUE
POTPAaMMHOTO O0OECTIeYeHHsI B COOTBETCTBHUH C
YCTQHOBJICHHBIMM  PETJIAaMEHTAaMH;  BBIIOJHSET
TCCTOBBIC MPOUCAYPHI HA TCCTOBLIX TaHHBIX

IIK 2.5

CO3/1aeT TEXHUUECKYIO IOKYMEHTAIIMIO JIIsl MOYJIeH;
nokyMmeHTupyet ko, APl u unrepdeiicos; paboraer
co CHelHaTU3UPOBAHHBIM IPOrpaMMHBIM
obecrieueHneM o JIOKYMEHTHUPOBAHHUIO
IPOTPaMMHOTO KOJIa




