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1 He.]'ll/l, 3alavi U IVIAHUPYEMBIC PE3YJdbTaTbl oﬁyqulm o TMCIOMIIJIMHE

K ocHOBHBIM 1ie/iIM OCBOEHUSI MUCHUILUIMHBI «lIporpammHas WHKEHEpHUs»
cllelyeT OTHECTH:

(dopmMupoBaHre 3HaHUNH O COBPEMEHHBIX MPHUHIIMIAX, METOAAX M CPEICTBaX
pa3pabOTKU MPOrPAMMHBIX CUCTEM;

MOJITOTOBKA CTYACHTOB K ICATEILHOCTH B COOTBETCTBUHU C KBATH(PHUKAITMOHHOM
XapaKTepUCTHKOW OakanaBpa 1Mo HampaBJICHHIO, B TOM YHclie GOPMUPOBAHNE YMEHUH
IO BBISIBICHUIO HEOOXOIUMBIX YCOBEPIICHCTBOBAHMM U pa3pabOTKe HOBOTO
IpOTrPaMMHOTO 0OecreueHMsl.

K ocHOBHBIM 3afauyaM OCBOEHHUS AMCHUILUIMHBI «IIporpaMMHas MHXKEHEpHUs»
ClIelyeT OTHECTH:

OCBOEHHUE METOJI0JIOTHH, aHAJIM3a U BhIOOpA MPUHIUIIOB U METOAOB CO3AaHUS
CJIOKHOT'O TPOrPaMMHOT0 OOecTieueHusl.

OO6ydeHue Mo AUCHUIUIMHE HAMpaBJIeHO HAa (OPMUPOBAHUE y OOYUAIOITUXCS
CIIEIYIOIINX KOMITETEHIIUM:

Koa 1 HauMeHoOBaHHe KOMIIETEHIMIA HNuaukaTopbl 10CTHKEHUSA
KOMIIeTeHIIUN

[1K-3. CnocobeH pa3pabaTbiBaTh NIIK-3.1. 3HaeT BO3MOKHOCTH

TpeOOBaHUS U MPOESKTUPOBATH CYIIECTBYIOIIEH TPOrPaMMHO-

porpaMMHOE 00eCIieueHUE TEXHUYECKON apXUTEKTYPHhI;

BO3MOKHOCTH COBPEMEHHBIX U
MEPCIEKTUBHBIX CPEJICTB Pa3pabOTKU
MIPOTPAMMHBIX TTPOTYKTOB,
TEXHUYECKUX CPEJICTB; METOAO0IOTUN
pa3pabOTKH NPOrpaMMHOIO
o0OecrieueHus: U TEXHOJIOTUHU
MIPOrPaMMHUPOBAHHMS; METOJIOJIOTHH U
TEXHOJIOTHH MTPOCKTUPOBAHUS U
MCIIOJIb30BaHUs 0a3 JAaHHBIX; SA3BIKU
dbopmanuzanuy GyHKITHMOHATBHBIX
cnenupuKanuii; METOIbl U TIPUEMBI
dhopmanuzaiuu 3a1a4d; METOJIbI U
CpEeIICTBA MPOCKTUPOBAHUS
MPOrPaMMHOTO 00ECTICYCHUS; METO IbI
U CPEJICTBA MMPOCKTUPOBAHUS
MPOTrPaAaMMHBIX UHTEPPEHCOB; METOIbI
U CpEJICTBA MPOEKTUPOBAHUS 0a3
JTAHHBIX; TPUHITUIIBI IOCTPOCHUS

ApPXUTEKTYPbI IPOTPAMMHOTO




o0ecriedeHus U BUABl apXUTEKTYPHI
MIPOTPaMMHOTO 00€CTICUEHUS;
TUIIOBBIE pelIeHus, OMOINOTEKU
IPOrpaMMHBIX MOJTyJIEH, a0JIOHBbI,
KJIaCChl 0OBEKTOB, UCII0JIb3YEMbIE TIPU
pa3pabOTKe MPOrpPaMMHOTO
oOecrieyeHus; METO/IbI ¥ CPEJICTBA
MPOEKTUPOBAHUSI IPOTPAMMHOI0
obOecnieueHus u 0a3 TaHHBIX; METOIBI
U CPEeJICTBA MPOEKTUPOBAHUS
MIPOrpaMMHBIX UHTEP(EHCOB.
NIIK-3.2. YMeeT npoBOIUTH aHAIHU3
UCITOJIHEHHSI TPEOOBaHUM;
BbIpa0aThIBaTh BAPUAHTHI pealnu3alnun
TpeOOBaHMI; MPOBOAUTH OLIEHKY U
000CHOBaHUE PEKOMEHTYEMBbIX
PELICHHI; OCYIIECTBIISITh
KOMMYHUKAITUH C
3alHTEPECOBAaHHBIMHU CTOPOHAMH;
BBIOHpATh CPEACTBA pealln3aluu
TpeOOBAHMI K IPOrPAMMHOMY
oOecrieyeHuto; BIpadaThIBaTh
BapUaHThl pean3alyuy IPOrpaMMHOTO
o0ecrieuyeHus; MPOBOAUTD OLIEHKY U
000CHOBaHUE PEKOMEHTYEMBbIX
peleHni; OCYIIECTBIATh
KOMMYHUKAITUH C
3aMHTEPECOBAHHBIMU CTOPOHAMU;
UCIIOJIB30BaTh CYIIECTBYIOIINE
TUTIOBBIC PEIICHUS U MaOIOHBI
IPOEKTUPOBAHUS TPOrPAMMHOTO
o0ecrniedeHus; IPUMEHSTh METO/IbI U
CpEIICTBA MPOEKTUPOBAHUS
IPOrpaMMHOro o0ecreyeHus,
CTPYKTYp JAaHHBIX, 023 TaHHBIX,
MPOrpaMMHBIX UHTEP(PEHCOB;
OCYUIECTBJISITh KOMMYHUKALIMH C
3aMHTEPECOBAHHBIMU CTOPOHAMU.




tectupoBanus [10.

cpeaaMu IPOEKTUPOBAHHUS

NIIK-3.3. Bianeetr coBpeMeHHbIM
WHCTPYMEHTAPUEM U CpeIaMu

pa3pabOTKH MPOrPaAaMMHOI0 KOJIa;
COBPEMEHHBIM UHCTPYMEHTaApPUEM U

IMporpaMMHOI0 Koaa, MCTOJJaMU

2 MecTO IMCHMILIHHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

I[I/ICI_II/IHJ'II/IHa OTHOCHUTCA K

MMOoCJICAYIOIUMHA JUCHUITIIIMHAMM: ApXI/ITeKTypa ABTOMATHU3UPOBAHHBIX CUCTCM.

YJacTH,

3 CTpyKTypa M cofep:KaHHe TUCHUILTHHBI

bopmupyemoit
o0Opa3oBaTenbHBIX OTHOMIEHHH Onoka bl.2 W MeXIUCHMIUTMHAPHO CBsS3aHa C
HOJICP’KUBAIOIIMMHU TUCIUITIMHAMU: OCHOBBI IIPOTPaMMHUPOBaHUs, 0a3bl JaHHBIX, U

Y4aCTHHKaMHU

OO01ast TpyA0€MKOCTh JUCIUIUIMHBI COCTaBIsACT 3 3ad4eTHBIX eauHuisl (108

Jaca).

JlucuuIuinHa YuTaeTcs Ha TPEThbeM Kypce B MSIToM ceMmecTpe. Ha nucuuninny
BbIZieieHO 108 vacoB, u3 HUX 54 Ha caMOCTOSITEIbHYIO PabOTy CTYJIEHTOB U 54 yaca

Ha jabopatopHsbie 3aHATUs. DOpMa UTOTOBOM aTTECTAIMM 3a4eT.

3.1TemaTn4yecKuii MJIaH N3y4YeHUs TMCUMILUIMHBI JJI1 O4HO# (popMbI 00yUeHuUst

3.2.1 Ounas ¢popma oOyueHus

TpynoeMKocTb, Yac

AyautopHasi padora

Cemn Cam
No HapCK [Ipak| octo
0 Jlab6o
Pa3agenanl/TeMbl ue/ THYe | ATed
n/ Bceer pato
AU CHHUIITITMHBI Jlek | mpaxrt CKasg | bHa
n 0 pHBIC
MU | WYECK moar | A
3aHs
ue oToB | pado
THUSA
3aHAT Ka Ta
usi
1 | Beenenue. [Iporpammuas 2 2
WUHKEHEPHUSI
2 | DBomronus POrPaMMHOTO 2 2
oOecrieueHus
3 | IIpoekT mporpaMMHOM CUCTEMBI 2 2




4 | Pucku NpoOrpaMMHBIX CHCTEM H 2 2
TpeOOBaHUS K HUM

5 | NuxeHepus kauecTBa 4 4

6 | IIporpammomeTpurika 4 4

7 | TectupoBaHue MIPOTPaMMHBIX 4 4
CUCTEM

8 | Ilporpammubie neeKTHI 4 4

9 | ConpoBoxkaeHHE MPOTrPaMMHBIX 4 4
CUCTEM

10 | WMaTerpaunu mporpaMM U JaHHBIX 4 4

11 | Merononorum MNpPOEKTUPOBAHUS 4 4

IIPOTPAMMHBIX CHCTEM

12 | IIpoexTupoBaHue MPOrPAMMHBIX 4 4
CUCTEM C ucnoJib3oBanuem UML

13 | HoBrle TEHIECHIINU 2 2
IIPOTPaMMHUPOBAHUS
14 | IIporoTunupoBaHue 4 4

MPOrPaMMHBIX CUCTEM

15 | Ympasnenue pecypcamu 4 4

16 | Ceprudukanus  OpOrpaMMHBIX 4 4
IIPOJTyKTOB

HTroro 108 54 54

3.2Coaep:xaHue TUCHUINIUHBI

Beenenue. [IporpamMmuast uHxeHepus

[Ipenmer, 3agaun U conepxanne TUCHUIUIMHBL. CTpyKTypa Kypca, Ero MECTO U
pOJIb B MOJIFOTOBKE CHEIUAIKCTA, CBS3b C APYrUMH aucuurinHaMu. [Iporpammuas
unxeHepus. Ee nenu u 3amgaun. Kareropuu cnenuaincToB, MPUMEHSIOMUX METOIbI
NpOrpaMMHOM WHXKEHEPUU B CBOEH MPAKTUUYECKOW JAesATeNbHOCTH. OTinuug
IPOrpaMMHOM MHYKEHEPHUU OT APYIMX MHKEHEPHBIX TUCHMILIMH. Mojenu npouecca
pa3paboTku mporpammHoro obecrneueHus. IIporpammHas JOKyMEHTalMs, BHUJbI
IPOrpaMMHBIX JTOKYMEHTOB. TpeOoBaHust k Hei. CTaHIapThl JOKYMEHTHPOBAHUS.
ECIIA. I'OCT. TexHnueckoe 3amaHMe Ha MPOTPaMMHBIM IPOAYKT. lIporpammsl n
METOJMKM HCIBITAHUNA MPOrpaMMHOIO HIpoAaykTa. PykoBojcTBO —omepaTtopa
IPOrPaMMHOT0 IIPOJIYKTA.



DBOJIIOIHS MPOTPAMMHOTO 00eCTICUCHUS

[IporpammHasi cucteMa W €€ MOJCUCTEMBI. APXUTEKTypa HpOrpaMMHON
cucrembl. CTaguu W 3Tanbl pa3pabOTKH MPOTPaMMHBIX CHCTEM U MHPOrpaMMHOU
nokyMeHTaluu. OCHOBHBIE CTaHJApPThl MPOTPAMMHOM WHXKEHEPUU M HUX KpaTKas
XapaKTEPHUCTHKA. DBOJIIOIHUS TIPOTPaMMHOT0 obecrieueHuns. KpaTkast xapakTepuCcTHKa
PEUH)XEHEpUH, PpEBEpPCHOM WHXeHepuHu, pedakTopunra. KU3HEHHBIA MK
nporpaMMHoi cuctembl. CTaHIapThl )KU3HEHHOTO IIUKJIA B TPOTPAaMMHOM MHKEHEPUU
U UX HazHaueHwue. [lepedeHpb U cojeprkaHHUe MPOIECCOB KU3HEHHOTO IUKIa. Buabl
MoJiesied KWU3HEHHOTo Iukia. CpaBHUTENbHAs OIEHKA MOJEIU IIPOIECCOB
YKU3HEHHOTO IuKJa cranaapra 12207 u obnacreit-npoueccos siapa 3Hanui SWEBOK.

[IpoexT mporpaMMHON CUCTEMBI

[IpoekT mporpaMMHOI CHCTEMBI, IpOrpaMMa IMPOEKTOB U MOPTQEIb MPOCKTOB.
CocTtaB U cojepKaHHe JOKYMEHTOB CHCTEMHOI'O MPOEKTa MPOrpaMMHON CHUCTEMBI.
BripaboTka nmpoekTa KOHTpaKTa C 3aKa34MKOM Ha 00eCleueHHE >KM3HEHHOTO UK
nporpaMMHoOi cuctembl. HazHaueHue, copep:kaHHe U COCTaB IJIaHa OOecTeYeHUs
YKU3HEHHOT'O IMKJIA U pacIpeelieHUus PeCypcoB MPOEKTa MPOrPaAaMMHOM CHUCTEMBI.
TexHUKO-3KOHOMHYECKOE€  OOOCHOBaHME  TPOEKTAa MPOTPAMMHOM  CHCTEMBI.
PazpaboTka JTOKYMEHTOB TEXHHMKO-PKOHOMHYECKOTO OOOCHOBaHMS  MPOEKTa
pOrpaMMHOM CUCTEMBI Ha 6a3e dKcnepTHBIX olleHoK Mojaenu COCOMO.

Pucku nporpaMMHBIX CUCTEM U TPEOOBaHUS K HUM

Pucku B )XKM3HEHHOM IMKJIE MPOTPAMMHBIX cucTeM. MaeHTudukamms puckos.
Pucku nipu hopmupoBanun TpeGoBaHUM K TPOrpaMMHBIM cucTemMaM. KauecTBeHHBIN
U KOJMYECTBCHHBbIN aHann3 pucKoB. TpeOoBaHHS K NPOTPaMMHBIM CHCTEMaM.
WNmxenepusi TpeOOBaHMI, BBISBICHHE, aHAIW3, CcHeUUKaLWsi, aTTecTalus |
ynpaBieHHe TpeOoBaHUSIMH. BrisiBIeHne, aHaNU3 U JOKYMEHTUPOBaHNE TpeOOBaHUI
K nporpamMmHoi cucteme. Bepcum TpeOoBanmii. TpaccupoBka TpeOOBaHUM.
[Tporpammubie cpeACcTBa yNnpaBiieHUs TPEOOBAHUSIMHU.

Nuxenepus kauecTsa

Knaccudukanus Mmozeneit HaaekHOCTH. JlaHHBIE [T OLICHUBAaHUS HAICKHOCTH
pOrpaMMHBIX cHcTeM. KadecTBO MporpaMMHOTO oOecreueHusi. XapaKTepUCTHKH
KadecTBa: (YHKIIMOHAJIBHOCTh, HAJEKHOCTb, MPAKTHYHOCTh, 3S(H(HEKTHBHOCTS,
COMPOBOXKAAEMOCTh,  MOOWIBHOCTh.  CTaHmapThl  KadyecTBa  MPOTPaAMMHOTO
obOecrieuenns. OrneHka KadecTBa. BpipaOoTka TpeOOBaHHI K XapaKTepUCTHUKAM
KauecTBa MPOrpaMMHBIX cucTteM. Kraccudukaiusi MNporpaMMHBIX CHCTEM T10
cragaapty ISO 12182. Ananu3 u cpaBHEeHUE TPeOOBAaHWN K MX XapaKTEPUCTHKAM
KayecTBa. J[MHaMuUYecKMe U CTaTUYECKHE MeETOAbl oOecredeHus KayecTBa
nporpamMmmHoro otecrnedenus. Bepudukanusa. CtaTuueckuil aHaIU3 MPOrPaMMHOTO
oOecrieueHus 1 oOHapyXxeHre onOoK. PeakTopuHr 1 MoAM(PUKALIMS TIPOTPAMM.

IIporpamMmmomerpuka
OOBbEeKTHO-OPUEHTUPOBAHHBIE METpUKU: MeTpuku Yunambepa-Kemepepa,
Jlopenua u Kuga, MOOD. MeTpuku CJIOXKHOCTH W pa3Mepa Iporpamm. 3aiadw,
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METOJbl U CPEJICTBA ayquTa MporpaMMHOro koja. Otiajgka MpOrpaMMHBIX CHUCTEM.
Mertoapbl U cpencTBa OTJIaiKu. ABTOMaTu3anus otiajaku nporpamMm. CASE-cucteMsl.
Meroasl BepuduUKauu, KOJUPOBAHUS U TECTUPOBAHMS MPOrPAaMMHBIX cuCcTeM. Mx
KpaTKasi XapaKTepUCTUKa. ABTOMAaTHU3aIUs BepuUKaITIH.

TecTupoBaHue MPOrpaMMHBIX CUCTEM

TecTupoBaHue MPOrpaMMHBIX CHCTEM: OCHOBHBIE KOHLEIMIUU TECTHPOBAHUS,
YPOBHH, TEXHUKU, METPUKU TECTUPOBAHMS. YTIPaBIECHUE MPOLECCOM TECTUPOBAHUS.
Krnaccuduxanus TecToB A MPOBEPKU MPOrpaMMHBIX cucteM. Opranuzanus padboT
JUIsL TIPOBEACHUS TECTUPOBAHUS. 3aJadyd TPYIIbl TECTUPOBIIUKOB. AHAIU3 U
OIICHMBAHUE KOPPEKTHOCTH MIPOTPAMM [0 UX MOKPBITUIO TecTaMUu. DYHKIIMOHAIBHOE,
CTPYKTYpHO€,  JWHAaMHYECKOE,  CTaTUYECKOE,  MOJYJIbHOE  TECTUPOBAHUE
IPOrpaMMHBIX CUCTEM. TeCTUpOBaHUE MPOTpaMMHBIX cucTeM. Pa3Ouenue Ha Kiacchl
HKBUBAJIECHTHOCTU. AHAJIN3 T'PaHUYHBIX YCI0BUH. OTpULATENBHOE TECTHPOBAHUE.
[Tonsitue «0Oenoro» M «4EpHOro» SLIMKA IPU TECTUPOBAHUM. TecTHpoBaHUE
IPOU3BOJAUTEIBHOCTH,  HAJEKHOCTH, O€30MacHOCTH, HHTErpallH,  CTpPecc-
TecTUpoBaHUe. TecTUpOBaHHME NPWIOKEHUH € rpadUYECKUM I0JIb30BATEIbCKUM
unTepdericom. KirroueBbie (akTOphl, BAUSIONIME HA IPOCKTUPOBAHUE HUHTEP(ENCOB.
TectupoBanue KOHGOPMHOCTH (COOTBETCTBUS) peaIM3allUM MPOTrPAMMHBIX CUCTEM
UCXOJHBIM CTaH/IapTaM.

[TporpamMmMHEbIe eheKThI

Hedexr. VYmpaBnenue gedexkramu. Bo3MOXKHOCTH  aBTOMAaTHUYECKOTO
BbIsIBIICHUsI AedekToB B mporpamme. OOmue ocoOeHHOCTH Ne(eKTOB, OMMOOK U
PUCKOB B TIPOTPAMMHBIX cHcTeMmax. [IpuamHBI U cBOWCTBa NMe()EKTOB, OMMOOK WU
MOIU(PUKAINIA B POTPAMMHBIX CHCTEMaX.

ConpoBoXkaeHNE MPOTPAMMHBIX CHCTEM

OCHOBHBIE KOHIIETIIMU, KJIIOUEBBIE BOINPOCHI W TEXHUKH COIPOBOXKICHUS
IPOrpaMMHBIX cucTeM. OpraHu3anuss ¥ METOJBI CONPOBOXKIAEHUS MPOTPAMMHBIX
CUCTEM.

3aayu ¥ MPOIECChl MEPEeHOoca MPOorpaMM U JIaHHBIX Ha WHBIE TUIATQOPMBI.
VYrpaBienue koHpurypamuei, uaeHTUPUKaLMUEH, KOHTPOJIEM, YYETOM CcTaTyca,
BEPCHUSIMM TIPOTPaMMHOI0 MPOEKTa. JTalbl M MOPOLUEAYypPbl MpPU YHPABICHUU
KOHQUrypauue MporpaMMHBIX CpencTB. TexHoiornyeckoe obOecrneyeHue Mpu
COTIPOBOYXKACHUHU U YNIPaBICHUH KOH(UTYpaIell MPOrpaMMHBIX CPEJICTB.

NHTterpanuu nporpamMm u AaHHBIX

Lenu u 3a1aun MHTETpaMy MPOTPaMM U JJAHHBIX B IPOrPaMMHON MHKEHEPUH.
Kparkass xapakTepucTHKa TEXHOJOTHM HHTErpanuu mporpamMm u aaHHbix: COM,
CORBA, .NET wu ap. [IpoGaemMbl npeoOpa3oBaHusi JaHHBIX IIPU 3aMEHE OJHOU 0a3bl
JAHHBIX Ha Jpyryr. Meroapl nepeHoca naHHbix. llenn w 3amaun BHECEeHUS
W3MEHEHUI B NPOTPAMMHBIE CUCTEMbI B IPOLECCE MX COMPOBOXKAECHUS. MeTobl
BHECeHUs] u3MeHeHUW. OCHOBHbIE TNPOOJIEMbl, BO3HUKAIOIIME IIPU BHECEHUU
U3MEHECHUM.



MeTononoruu NpOeKTUPOBAaHUS IPOTPAMMHBIX CHUCTEM

I'pynnoBast  pa3paborka. OpraHuzauus  KOJUIEKTHBAa  pa3pabOTUMKOB.
OpraHu3anus KoJJIeKTHBa pa3paboTYuKoB B komnaHuu Microsoft. Merog MSF u ero
OCHOBHBIE MOJENH. YHpasieHue NpoekToM M puckamu B MSF. llenu u 3amaunm
npoektHo# rpymmbel B MSF. Agile-meTomonorus kak npuMep THOKOH METOI0JIOTHH
pazpabotku. Pexkomenpmanuu Agile 1o ynpaBieHHIO TPOIYKTOM, KOMAaHIOM,
KOHTpakTaMu, puckamu. HWHxkeHepHble mnpakTuku. KoHTpoias u olecreyeHue
KadecTBa. AHanu3 TpeOoBanmii. MacmrabupoBanue Agile. ['mbkue MeTomo0orun
IPOEKTUPOBAaHUA. OKcTpeMmanbHoe mnporpammupoBanue (XP). Merogonorus
SCRUM. BopomnagHas Moaeslb MPOEKTUPOBAHKS U €€ Pa3HOBUIHOCTH. CrimpalibHasI
Monenb npoektupoBaHusa. Ee ocobGenHoctu. OOmume YepTbl HMHKPEMEHTHOH U
HBOJIOLIMOHHON MOJIEIH.

IIpoexTrpoBaHue NPOrpaMMHBIX CUCTEM C HcoJib30BanneM UML

Bo3moxxnoctu Rational Rose. IlpoexktupoBaHue NpOrpaMMHBIX CHUCTEM C
ncrnojp3oBanneM UML: nasnadenne UML, ero 0OazoBele moHsaTtusa. UML kak
cpencTBo JaokyMeHTupoBanus. [(uarpammbl kiaccoB B UML u moaenupoBaHue
npeamMeTHon oOnactu. Accorumanuu. O0o6meHue. 3aBUCUMOCTH. JluarpaMmbl
MOCJICAOBATCIBHOCTH W B3auMMOJICMCTBUSL KomMmnoHeHT B UML. Jlekommo3unus
cucremsl cpeacrBaMu UML. CTpyKkTypHBIM METOA NMPOEKTUPOBAHMS MPOTPAMMHBIX
cucteM. CTpYKTYyphl HariasigHOTo npoekTupoBanus si3bika UML. YHudumupoBanusiii
npouiecc RUP (Rational Unified Process) xommanum Rational Software kakx
UTEPATUBHBIM METOJ pa3pabOTKH MPOrpaMMHOr0 obecrieueHus: (pa3wl, BU3yalbHOE
MOJIETTUPOBAHUE.

Hosble TeHIeHIMM nporpaMMHUpPOBaHMS

Iyt pa3zBuUTHS KOMIIOHEHTHOTO IPOrpaMMHUpPOBaHUS. OCHOBHBIE MOHATHS U
ATambl KU3HEHHOTO IMKJIA KOMIIOHEHTHOTO mNporpamMmupoBaHus. (OCHOBHBIE
DIIEMEHTBHI aCIIEKTHO-OPHUEHTUPOBAHHOTO IPOrpaMMHPOBAHUSL. OOBEKTHI
TEHEPUPYIOLIETO MPOIPAMMUPOBAHUS U KPATKAsl UX XapaKTEPUCTUKA.

[IporoTUnIMpOBaHUE MPOTPAMMHBIX CHCTEM

beictpass  pa3paboTka  TpwIOKEHUH.  MTepallmOHHO-WHKPEMEHTAJbHbIE
noaxoabl. MeTooorun pa3paboTKy MPOrpaMMHOTO oOecrieueHus1, Oa3upyroIrecs
Ha wmoxaemn CMMI. 3amaun u  0COOEHHOCTH OOBEKTHO-OPHEHTUPOBAHHOIO
MPOCKTUPOBAHUS TIPOTPAMMHBIX cucTeM. OCHOBHBIE TTOHATHUS U MOJEIN OOBEKTHO-
OPHUEHTHUPOBAHHOTO MPOEKTUPOBAHUS MMPOTPAMMHBIX CHCTEM.

VYnpasneHue pecypcamu

VYhpasiaeHue pecypcamMu B IKHU3HCHHOM LMKJIE MPOTPAMMHBIX CHCTEM.
OcCHOBHBIE peCcypChl O00ECIMEUeHUs] KU3HEHHOTO IMKJIa MPOrpaMMHBIX CHCTEM:
obecrnieueHne (YHKIIMOHATBLHON MPUTOJHOCTH, KOHCTPYKTHUBHBIX XapaKTEPUCTUK
KauecTBa, WMMUTAMM BHEUIHEHW Cpeabl Uil TECTUPOBAHUS W UCIBITAHUU,
COMPOBOXKJICHUSI W MOHMUTOpPUHTA. Pecypchl crnenuanucToB nisi oOecrnedeHus
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YKU3HEHHOI'0 IIMKJIA MporpaMMHBIX cucteM. [larrepH «Ouenka kanaunara». OLeHka
u oTOop kaHaugaToB mo pestome. llpoeaenue cobecenoBanusi. PopmMupoBaHue
koMmanasl. JlupmepctBo wu  ynpaBinenue. «lIpaBunbHble» srogu.  MotuBanms.
DddexTuBHOE B3aUMOICHCTBHE.

CepTudukanust nporpaMMHBIX TPOTYKTOB

[Ipouecchl cepTUPUKALMK B KM3HEHHOM IMKJIE MPOrPAMMHBIX CPEJCTB.
Opranuzanusi cepTUPUKALMK MPOrPAMMHBIX MPOAYKTOB. J(OKyMeHTHpOBaHUE
IPOLIECCOB U PE3YJIbTATOB CEPTUPUKALUN IPOTPAMMHBIX IPOTYKTOB.

3.3TemaTnka JadopaTOPHbIX 3aHATHH

Beenenue. [IporpamMmuas HHXEHEpUs

DBOJIIOIHS MPOTPAMMHOTO 00ecTIeYeHUs

IIpoekT mporpaMMHON CUCTEMBI

Pucku nporpaMMHBIX CUCTEM U TPEOOBaHUS K HUM
Nnxenepus kauecTsa

[IporpamMmmomerpuka

TecTupoBaHHe MPOrPAMMHBIX CUCTEM

[Iporpammusbie neexThI

ConpoBoKaeHNE IPOrPAMMHBIX CUCTEM

WNHTerpannu nporpamMm u AaHHBIX

MeTtonos10run MpoOeKTUPOBAHUS TPOTPAMMHBIX CUCTEM
[IpoexTupoBanue nporpaMMHBIX CUCTEM C UCToab30oBaHneM UML
HoBeie TeH1eHIIMN IpOrpaMMUPOBaHUS
IIporoTrnupoBaHue NPOrPAMMHBIX CUCTEM
VYnpasneHnue pecypcamu

CepTudukaiust nporpaMMHBIX TPOTYKTOB

4 YueOHO-MeTOAMYeCKOe U HH(POPMALIMOHHOE 00ecredeHue

4.1 OcHoBHas JUTEpaTypa

Mapan, M. M. IIporpammuas unxeHepus : yaebHoe nocodue 1Jist By30B / M.
M. Mapan. — 3-e uzn., crep. — Cankr-IletepOypr : Jlansb, 2022. — 196 c. — ISBN
978-5-8114-9323-4. — TekcT : aneKTpoHHbIH // JIaHb : 3eKTpOHHO-0MOIMOTeYHAas
cuctema. — URL: https://e.lanbook.com/book/189470 (nata oOparieHus:
28.09.2021). — Pexum moctyma: it aBTOPH3. MOJIb30BaTEIICH.

4.2 JlonoJIHUTEIbHAS JIUTEpPaTypa

CucremHas 1 mporpamMMHasi uHxkeHepus : yueoHoe nocooue / A. H. MupoHos,
1O. A. Boponuos, E. K. Muxaitnosa, C. M. Tpymun. — Mocksa : PTY MHUPOA,
2022. — 129 c¢. — Tekct : »nexkTpoHHbId // JlaHb : 2MEKTPOHHO-OMONIMOTEYHAS
cuctema. — URL: https://e.lanbook.com/book/310997 (mata oOparmieHus:
28.09.2021). — Pexum goctyna: st aBTOPHU3. MOJIb30BaTEIICH.



4.391eKkTpOoHHBIE 00pa3oBaTeIbHbIE PeCypChl

https://online.mospolytech.ru/course/view.php?id=1339

4.4)InieH3M0HHOE ¥ CBOOOIHO PACIPOCTPaHsieMOe MPOrPpaMMHOe o0ecrevyeHune

6
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Visual Studio Code

bpay3zepst Chrome, Edge, Firefox

OpenVPN c npaBamu 117151 3a1ycKa y CTYJIEHTOB
FileZilla

PuTTy

Git

Node.js 18

Python 3.10

Wireshark

MarepuajibHO-TeXHHYeCKOe o0ecrneyeHune

Jlis mpoBeieHust 1ab0paTOPHBIX padOT U CAMOCTOSATEIBHOM pabOThI CTYACHTOB
MOJIXOIAT Ay AUTOPHH, OCHAIIICHHBIE KOMITBIOTEPAaMH C MPOTPAMMHBIM 00eCTICUeHUEM
B COOTBETCTBHUH CO CIICKOM B IMyHKTE 4.5 U MOJAKIIIOUEHHBIC K UHTEPHETY.

Yucino pabouynx MeECT B ayJAUTOPUH JIOJDKHO OBITh JOCTATOYHBIM IS
oOecrieyeHus: UHAUBUTyaIbHON pabOThI CTYAEHTOB.

Pabouee mecto mpemnogaBaTenss JOKHO OBITh OCHAILIEHO KOMIIBIOTEPOM C
HOJIKJIIOYEHHBIM K  HEMY MpPOEKTOPOM WJIM HUHBIM  QHAJIOTMYHBIM IO
GyHKIMOHATHPHOMY HAa3HAYEHUIO 000PYA0BAHHEM.

MeTtoanyeckue peKOMeHAAlNH

6.1MeToauyecKue peKOMeHIAMHU s NPenogaBaTeisi 10 OPraHu3auuu 00y4eHus

1. Ilpy moArOTOBKE K 3aHATHUSM CJEAYyeT MPEIBAPUTEIHLHO MPOpadboTaTh
Marepuai 3aHATHs, IPEAYCMOTPEB €T0 M0Ja4yy TOYHO B OTBEAECHHOE ISl 3TOr0 BpEMsl
3aHsaTHs. Cneayer MOArOTOBUTH HEOOXOIUMBbIE MaTepualibl — TEOPETUUYECKUe
CBeJeHUs, 3a1auu 1 Jp. [Ipu npoBeIeHNN 3aHATHUS CIIEAYET KOHTPOJIMUPOBATH MOady
MaTepuana M pelIeHUE 3aJaHUuil C y4eTOM y4eOHOro BPEMEHH, OTBEIACHHOIO IS
3aHATHSL.

2. Ilpu mpoBepke pabOT M OTYETOB CIEAYET YUYUTHIBATH HE TOJBKO
MPaBWILHOCTh BBHITIOJHEHUS 3aJlaHUi, HO U ONTHUMAaJIbHOCTh BBIOPAHHBIX METOJIOB
penIeHus, MPAaBUIBHOCTH BBIIIOJIHEHUS BCEX €T0 I1aroB.

6.2MeToanyeckne yKazaHus JJisl 00y4aloUUuXcsl MO OCBOEHH IO TMCIHUIIIMHBI

Ob6yuenne mno nucuuruinHe «[IporpamMMHas WHXEHEpUs» MpeArnoyaraet
U3y4eHUE Kypca Ha AayJUTOPHBIX 3aHATHSAX W CaMOCTOSATEIbHOM padOThI
oOyyvaronuxcs. Buabl camocTosTenbHON paOOThl 00yYaroLErocs, MOpsiioK U CPOKU
€€ BBIIIOJIHCHUS:

— NOJATOTOBKA K JIEKIUSAM, JAa0OpAaTOPHBIM paboTaM U NPAKTUYECKUM
3aHATUSIM C MCHOJB30BAaHUEM KOHCIIEKTa JIEKUUW, MaTepuajoB J1abopaTOpPHBIX
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3aHATUN ¥ y4eOHOMETOAMUYECKOTO U MH(POPMALIMOHHOTO O0ECIeUeHUs TUCHUIIIHHbI
(B TeueHHE 5 cemecTpa B COOTBETCTBUU C PACIIMCAHUEM 3aHATUN);

— oopmiieHHE OTYETOB MO BBIIOJHEHHBIM J1a0OpaTOPHBIM paboTaM U
TEOpETUYECKasl MOATOTOBKA K MX clade (B TEYEHHE 5 CEeMECTpa B COOTBETCTBUM C
pacnucaHueM 3aHATHH).

[lepedyenb BOMPOCOB /Jisi MPOBEAEHUS TEKYILIET0 KOHTPOJS U MPOMEKYTOUHOM
aTTeCTAallMM — B COOTBETCTBUU C TEMATUKOMN Pa3esIOB TUCIUIIINHBIL.

C mwnenpto oOecmeyeHUs YCIEIIHOro oOOy4YeHUs OO0ydJarouuicst JOJKEH
TOTOBUTHCSI K JIEKLIMH, KOTOpas sSBISETCA BakHeWmedl (opMoill opraHuzanuu
y4eOHOr0 Mpo1ecca, MOCKOIbKY:

— 3HaKOMUT C HOBBIM Y4€OHBIM MaTe€pHaIoM;

— pa3bsCHIET yueOHBIC AIEMEHTHI, TPYIHbIC JJI1 HOHUMAaHUS;

— CUCTeMAaTHU3HUpyeT yueOHbI MaTepuai; — OPUEHTUPYET B yueOHOM Ipoliecce.

[ToaroToBKa K 3aHATUSAM JIEKIIMOHHOTO TUIA 3aKJIFOYAETCS B CIETYIOLIEM:

— BHUMATEJIIbHOM YTEHUU MaTepHalia npeablaylen JeKInu;

— MPEIBAPUTEIIBHOE O3HAKOMJICHUE c TEMOU MIPEACTOSIIEN

JEKUUU (Mo TeMaTUYecKOMY IUIaHY, 10 HH()OPMALUH JIEKTOPA);

— 03HAKOMJICHUE C YYEOHBIM MaTEPHAIOM IO YYEOHUKY U YU4EOHBIM MTOCOOUSM;

— ySICHEHHE MeCTa U3y4aeMoil TeMbl B CBOEH MPO(eCcCHOHATIbHON OITOTOBKE;

— MOATOTOBKE BO3MOKHBIX BOIIPOCOB, KOTOPbIE CTYJIEHT 3aJ1aCT JIEKTOPY Ha
JICKLUU.

IToaroToBKa K HAMMCaHUIO KypPCOBOI'O IPOEKTA UCXOIUT U3 TOTIO, YTO KYpCOBOM
IPOEKT — ATO CaMOCTOSATENNbHAsI yUeOHO-HUCCIe0BaTeIbCcKask paboTa oOydaromerocs,
IJIe aBTOP PACKPBIBAET CYTh UCCIIEYyEMOM MpOOJIeMbl, TPUBOIUT Pa3IUUYHbIE TOUKU
3peHusi, a TaKkke COOCTBEHHbIE B3IJIsiAbl Ha Hee. ConepikaHue MaTepuana JOJHKHO
OBITh JIOTUYHBIM, M3JI0)KEHHE MaTepuaia HOCHT MPOOJIEMHO-TIOUCKOBBIM XapakTep.
Otanbl padoThl HAJl KYPCOBBIM MTPOEKTOM.

1.  ®opmynupoBaHue TeMbl. TeMa T0JKHA ObITh HE TOJBKO AKTYaJIbHOM 110
CBOEMY 3HAYEHUIO, HO U OPUTHHAIBHOM, HHTEPECHOU MO COAEPKAHUIO.

2.  Tlogbop u n3ydeHrne OCHOBHBIX UCTOYHHUKOB IO TEME.

3. CocraBnenue Oubmuorpaduu.

4.  OOpaboTka 1 cuctemMaruzanus HHGoOpMaIuu.

5. PaspaboTtka miaHa KypcoBOTO MPOEKTA.

6. OdopmiieHre KypcOBOTO MPOEKTA B BU/IE MTPE3CHTAIIUU.

7. IlybnuyHOE BBICTYIUICHHE C PE3YJIbTaTaAMH MCCIICIOBAHUS HA 3aHSITHH.

Coneprkanue pabOThI IOJDKHO OTPaXkaTh.

1.  3HaHHE COBPEMEHHOTO COCTOSHUS MPOOIEMBI.

2. Ob6ocHOBaHWE BHIOPAHHOU TEMBI.

3. Hcmonp3oBaHue U3BECTHBIX PE3yJIbTATOB U (haKTOB.

4.  IlomHOTY WMTHUPYEMOH IJHUTEpPaATyphl, CCBHUIKM Ha pabOThl yYCHBIX,
3aHUMAIOIINXCS TaHHOUM MPOoOIeMOi.

5. AKTyaJgpbHOCTb MOCTaBJIEHHON MPOOIEMBI.

6.  Marepuan, NOATBEPKAAOIMNN HAYIHOE, THOO MPAKTHYECKOE 3HAUCHUE B

HACTOSIIIIEE BPEMS.
TunoBas CTpyKTypa KypCcOBOIO ITPOEKTA.
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TUTYIBHBIN JIUCT.
[1nan (TpocTOii WK Pa3BEPHYTHIN ).
Brenenue.
OcHOBHas 4acTh.
3aKIIOUYCHHE.
Cnucok nuTepaTyphl.
KprOBOI/I IIPOCKT MOXKET pacCMaTPUBATHCS KaK OJHA U3 (OPM KOHTPOJBHBIX
pabot. OO6bEeM KypCOBOTO MPOEKTA HE TOHKEH IpeBbimaTh 10 cTpanuil.
[IpeacraBienre KypcoBOro MPOEKTa OCYIIECTBIsSETCS B (opme Jokiana c
PEAbABICHUEM MPE3CHTALINH.

ok wbdrE

7 DoHJ OLIEHOYHBIX CPEACTB

7.1MeToAbI KOHTPOJISI U OLIEHUBAHUS Pe3yJIbTATOB 00y4eHUs!

Meronuka mnpenogaBaHusi AUcUMIUIMHBL «lIporpammHas HWHXXEHepUs» H
peanu3anusl KOMIIETEHTHOCTHOTO MOAX0/1a B M3JIOKEHUHW W BOCHPUATUU MaTepuana
peaycMaTpUBaET UCIOIb30BAHUE CIIEAYIONINX aKTUBHBIX U MHTEPAKTHUBHBIX (OpM
MPOBEJEHUS TPYIIOBBIX, HHAUBUYAIbHbIX, ayJAUTOPHBIX 3aHATHA B COYETAHHU C
BHEAYJAUTOPHOUN paboTOM C 1eIbi0 (POPMUPOBAHUS U PA3BUTHS MPOGECCUOHATHHBIX
HABBIKOB 00YYaIONUXCs:

— MOJITOTOBKA K BBIMOJIHEHHIO TAOOPATOPHBIX paboT B 1abOpaTopusix By3a;

— oOcyXJeHure U 3ammTa pedepaToB Mo AUCIUILINHE;

— NOJATOTOBKA, MPEJACTaBICHUE M  OOCYXIEHUE MpEe3eHTaluil Ha
CEMUHAPCKUX 3aHATHSIX;

— OpraHu3alys U NPOBEJIECHUE TEKYILIEro KOHTPOJS 3HAHUM CTYJIEHTOB B
dbopme O0JIaHKOBOT'O TECTUPOBAHUS;

— MPOBEICHUE WHTEPAKTUBHBIX 3aHATUA IO NPOLEAYype MOATOTOBKU K
UHTEPHETTECTUPOBAHUIO;

— UCIOJIb30BAaHUE MHTEPAKTUBHBIX (DOPM TEKyIIEero KOHTPOJsl B (opme
ayIUTOPHOT'O U BHEAYAUTOPHOI'O HHTEPHET-TECTUPOBAHNS;

— IIPOBEJICHHE  MACTEp-KJIACCOB  DKCIIEPTOB M  CHEUUAIUCTOB IO
IPOrPaMMHUPOBAHHMIO.

VY aenbHBIN BEC 3aHATUHN, MPOBOJAUMBIX B MHTEPAKTUBHBIX (DOpMax, ompeserncH
[JIABHOW 1I€JIbI0  00pa30BaTEIbHOM MPOrpaMMbl, OCOOEHHOCTbKO KOHTHHIEHTA
oOyyJarouuxcs u cofep:kaHueM AUCHUIUIMHBI «[I[porpamMmMHas uHXeHepus» U B LIEIOM
1o aucuurimee cocrasiseT 50% ayauTOpHBIX 3aHATUNA. 3aHATHUS JEKIIMOHHOTO TUIIA
COCTaBISIIOT 25% OT 00beMa ay IUTOPHBIX 3aHATUH.

[IpomesxkyTouHas aTTectanus oOydarouuxcs B popme s3Kk3aMeHa MpoBOJAUTCS IO
pe3yibTaTaM BBITIOJIHEHHMSI BCEX BHJIOB YueOHOM paldOThl, NpPeryCMOTPEHHBIX
y4€OHBIM IUIAHOM IO JaHHOM AMCLUHUIUIMHE (MOZYJI0), IPU 3TOM YUUTHIBAKOTCS
pe3yabTaThl TEKYIIEro KOHTPOJISI YCIEBAEMOCTHM B TeueHue cemecTtpa. OrneHka
CTENEHU JOCTHXKEHUS OOy4YaloIIMMUCS IUIAHUPYEMBIX pe3yJNbTaToOB OOyYEHHUs IO
JUCUUIUIMHE (MOXYJIO) NPOBOJAUTCS IpENoAaBaTeleM, BEAYIIUM 3aHATHS IO
JUCUUIUIMHE (MOAYJII0) METOJIOM 3KCHEPTHOM OLleHKHU. [1o uToram mpomexyTouHON
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aTTeCTaIlMU 1O TUCITUIIMHE (MOTYJII0) BBICTABIISECTCS OLICHKA «OTIIMYHOY, «XOPOIIOY,
«YIOBJIETBOPUTEIBLHOY» WJIU «HEYIOBJICTBOPUTEIIHLHOY.

7.21llkana u KpUTEPUM OLIEHMBAHUSA Pe3yJIbTATOB 00y4eHH S

OtnuyHo  BoimonmHeHbl Bce BUABI yuyeOHOW palOOTHI, HpPETyCMOTPEHHBIE
yueOHbIM I1aHOM. CTyJEeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHHUH,
HABBIKOB IMPUBEJCHHBIM B TAOJIMLAX IOKA3aTeNei, ONnepupyer NpuoOpPETEHHBIMU
3HAHUSIMM, YMEHUSMM, HABBIKAMH, IPUMEHSIET HX B CUTyalUsAX IOBBILICHHOU
cinoxHocTd. Ilpm 3TOM MOryT OBITh JONYIIEHBl HE3HAYUTEIbHBIE OLIMOKH,
HETOYHOCTH, 3aTPYJHEHUs IIPU AHAIUTUYECKUX OIepalUAX, IEPEHOCE 3HAHUU U
YMEHUM HA HOBBIE, HECTAHJAPTHBIC CUTYALUU.

Xopouio  BreimonHeHsl Bce BHIBI yueOHOM pabOThl, MPeayCMOTPEHHBIE
y4eOHbIM MIaHOM. CTYJEHT JIEMOHCTPHUPYET HEMOIHOE, MPAaBUIBHOE COOTBETCTBUE
3HAaHUU, YMEHUI, HAaBBIKOB IIPUBEACHHBIM B TaOIMIaX MOKa3aTesel, Tubo eciu npu
3TOM OBUIM JOIYIIEHBI 2-3 HECYIIECTBEHHBIE OIINOKH.

VYnoBneTBopuTenbHO ~ BpimonHeHbl  Bce  BuAbl  yuyeOHOW  paloTHI,
IpeIyCMOTPEHHbIE y4eOHbIM IUTaHOM. CTYIEHT JEeMOHCTPUPYET COOTBETCTBUE
3HaHUU, B KOTOPOM OCBEIlIEHa OCHOBHAsI, HanboJiee BayKHasl 4aCTh MaTepuala, Ho pu
3TOM JIOMYIIEHA OJJHA 3HAUUTEIbHAas OIIHOKA UM HETOYHOCTD.

HeynosnersoputenbHo He BbllonHEH oauH WM 0osiee BHJIOB y4eOHOH
paboThl, MPEYCMOTPEHHBIX y4€OHBIM TUIAHOM. CTYJEHT AEMOHCTPUPYET HEMOIHOE
COOTBETCTBHE 3HAHWI, YMEHUH, HABBIKOB MPUBEJICHHBIM B TaONMIaX MOKazaTeseH,
JIOMYCKAIOTCSl 3HAUYMUTENbHbIE OIMUOKH, MPOSBISETCS OTCYTCTBUE 3HAHWM, YMEHUH,
HAaBBIKOB I10 sy IIOKA3aTesied, CTYJIEHT UCIBbITHIBACT 3HAYMUTEIIbHBIE 3aTPyAHEHHUS
IIPY ONIEPUPOBAHUU 3HAHUSIMHU U YMEHUSIMU IIPU UX [IEPEHOCE HA HOBBIE CUTYALIUH.

ba3oBrIi1 ypoBEHb

CTYJCHT CHOCOOEH pa3pabaTbiBaTh, BHEAPATh W aJaNTHPOBATh IMPHUKIIAIHOE
IPOTPaMMHOE obecrieueHue TSt perieHus 3ama4 Hay4IHOU u
MIPOCKTHO-TEXHOJOTUUECKON JACATEIHHOCTH B CTAHJAPTHBIX YUCOHBIX CUTYAIIHSIX.

CTYJICHT CITIOCOOEH MPUHUMATh YJ4acTHE BO BHEAPCHHUH, aanTaIlluy U
HACTPOWKe HH(POPMAIIMOHHBIX CUCTEM B CTAHJIAPTHBIX YUCOHBIX CUTYyAITHSIX.

CTYJICHT CITIOCOOEH OCYIIECTBIISATh BeJIeHNE 0a3bl TAaHHBIX H IMOICPIKKY
HH()OPMAIIMOHHOT0 00eCTICUCHUS PEIICHUS TPUKIIATHBIX 33/1a4 B CTaHIaPTHBIX
y4eOHBIX CUTYyaIIHSX.

[ToBBIlIEHHBIN YPOBEHD

CTYJIEHT CHocOO€H pa3palaThiBaTh, BHEAPATh W aJaNTHPOBATH MPHUKIATHOE
IIPOTPaMMHOE oOecrieueHue JUISL pelLIeHus 3aaa4 HAY4YHOU u
MIPOEKTHO-TEXHOJIOTUYECKOU JIESITEIbHOCTHU B MMPAKTUYECKON JEATEIbHOCTH

CTYJEHT CIIOCOOEH MPUHUMATh Y4aCTUE BO BHEJIPEHUHU, aIaNTAllUX U HACTPOIKE
MH()OPMAIIMOHHBIX CUCTEM B IIPAKTUUECKOMN JESATETLHOCTH.
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CTYJIEHT CHOCOOEH OCYIIECTBIATh BeAcHUE Oa3bl JAHHBIX W TOIIEPKKY
uH(OPMAITMOHHOTO O00€CTeueHns pPEeIIeHUs MPUKIAIHBIX 3a7a4 B MPAKTUYECKOMN
JEATEIbHOCTH.

7.3011eHOYHbIE CPeACTBA

7.3.1 Texyuuii KOHTPOJIb
[IpumepHBIl CIMCOK BOIIPOCOB

1.  Tlporpammuas uxxxenepusd. Ee nenu u 3amaumn.

2.  Kareropuu crienuaiucToB, MPUMEHSIONUX METObI POTPAMMHOMN
VH)XCHEPUHU B CBOEH MPAKTUYECKOUN AEATEIBHOCTH.

3. Ornauuusi mporpaMMHON WHKEHEPHUH OT APYTHX WHKEHEPHBIX
JUCLUTLINH.

4.  Mogaenu nponecca pa3pabOTKU IPOrpaMMHOT0 00ECIICUCHHUS.

5. DBoroNMs IPOrpaMMHOT0 00ecTIeUeHUSI.

6. Kpatkas  xapakTepucThka pPEHMH)KEHEpUH,  PEBEPCHOMU

WHKEHEpUH, peaKTOPUHTA.

7. JKu3HEHHBIN UK TPOTPAMMHON CUCTEMBI.

8.  CraHmapTsl )KU3HEHHOTO IMKJIA MPOTPAMM B MPOTPAMMHON MHXEHEPUU

U X Ha3HAYCHHE.

9.  IlepeueHp u coaepkaHue MPOIECCOB KUZHEHHOTO IUKIIA IPOTPaMM.

10. IlporpammHasi cucTeMa U €€ MOJCUCTEMBI.

11. Craguu u 3Tansl pa3paboTKH MPOTPAMMHBIX CHCTEM U TIPOTPaMMHON
JOKYMEHTAIIH.

12. TIpoekT mporpaMMHOI CUCTEMBI, TpOrpaMMa IPOEKTOB U MOPTQEIb
IPOEKTOB.

13. BrIpaOoTka mpoekTa KOHTpaKTa C 3aKa3uuKoM Ha oOecrieueHue
KU3HEHHOTO IUKJIA IPOTPAMMHON CUCTEMBI.

14. HasnaueHnue, copepkaHHue U COCTaB TUTaHa 00eCIeYeHHS KU3ZHEHHOTO
IIUKJIa U pacrpeaesieHUs] pecypcoB MPOEKTa MPOTPaMMHON CUCTEMBI.

15. TexHHKO-?KOHOMHYECKOE 0OOCHOBAHME MTPOEKTA MPOrPaMMHOM
CUCTEMBI.

16. Pa3paboTka TOKyMEHTOB TEXHUKO-3KOHOMUYECKOT0 0OOCHOBAHUS
IPOEKTa MPOrPaMMHOM CUCTEMBI Ha 0a3e sKcnepTHhIX oleHoK Moaenun COCOMO.

17. Pucku B )XU3HEHHOM LIMKJIE MPOTPAMMHBIX CHCTEM.

18. Unentudukaius puckos.

19. Pucku npu popMupoBanuu TpeOOBaHUHN K MPOTPAMMHBIM CUCTEMAaM.

20. KauecTBEeHHbIN U KOJIMYECTBEHHBIN aHAIN3 PUCKOB.

21. TpeOGoBaHUs K MPOTPAMMHBIM CUCTEMAM.
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22,

Wmxenepus TpeOOBaHUM, BBISIBICHUE, aHATIN3, CHICITU(pUKAI,

arrecTauus U ylpaBJICHUC Tpe6OBaHI/I$IMI/I.

23.
CUCTEME.
24,
25.
26.

BrisiBiieHue, aHanu3 U TOKYMEHTUPOBAHUE TPEOOBAHUM K TPOTPaMMHOM

Bepcun tpeboBanmii.
TpaccupoBka TpebOBaHUIA.
[IporpamMmHBI€ Cpe/iCTBa YIIPABICHUSI TPEOOBAHUSIMMU.

277 .MInKxeHepus KauecTBa.

28.
29.
30.

Krnaccuduxanus mozaeneld HaJeKHOCTH.
JlaHHBIE 7Sl OLICHUBAHUS HAJIEKHOCTH MTPOTPAMMHBIX CUCTEM.
XapakTepucTUKH KauecTBa: (yHKIIMOHATBLHOCTD, HAJIEKHOCTD,

IMPAaKTUYHOCTD, 3(1)(1)€KTI/IBHOCTB, COIMIPOBOKIACMOCTD, MOOMIILHOCTS.

31.
32,
33.

CHCTCM.

34,
35.
36.

CranaapThl KauecTBa MPOrPaMMHOTO 00€CIIeUeHHUS.
O1ieHka KauecTBa MPOrpaMMHOTO OOeCTieueHusl.
BripaboTka TpeOOBaHMI K XapaKTepUCTUKaM KauyecTBa IPOrpaMMHBIX

Knaccudukanuys nporpaMMHBIX cUCTEM 10 cTanaapty 1SO 12182.
AHanu3 U cpaBHEHHE TPEOOBAHMM K UX XapaKTEPUCTHKAM KauecTBa.
JluHaMu4ecKre U CTaTUYECKUE METO/Ibl 00eCIIeYeHUs KauecTBa

IIPOTPaMMHOT0 00€CTICUCHUS.

37.

ONIMOOK.

38.
39.

CraTtnyeckuii aHaIu3 MPOTPAMMHOTO 00ecTIeueHUs U 0OHAPY)KCHHE

PedaxTopunr u monudukanus nporpamm.
[Tporpammomerprka. OObEKTHO-OPUEHTUPOBAHHBIE METPUKH: METPUKHU

Uunambepa-Kemepepa, Jlopenna u Kuga, MOOD.

40.
41.
42.
43.
44,

CHUCTCM.

MeTpuKH CII0)KHOCTH U pa3Mepa Iporpamm.

3aiayu, METOJIbI M CPEJCTBA ayIUTa IPOrPaMMHOI0 KOAA.

OTtnazka nporpaMMHBIX cHcTeM. MeToAbl U CPEeICTBA OTIAIKH.
ABtomaTtuzanus omiaaku nmporpaMm. CASE-cUCTEMBI.

MeTtob1 BepupuKaLu, KOJUPOBAHUS U TECTUPOBAHUS POTPAMMHBIX

Nx xpaTkasi xapaKTepUCTHKA.

45.
46.

ABTOMaTtu3aus BepupuKaIuy NporpaMMHOT0 00ECTICUECHHS.
TecTupoBaHre MPOTPAMMHBIX CUCTEM: OCHOBHBIC KOHIICTIITUT

TCCTUPOBAHUA, YPOBHU, TCXHUKHU, MCTPHUKHW TCCTUPOBAHHAL.

47.
48.
49,
50.

VYrpaBiaeHue npoueccoM TECTUPOBAHUS MPOTPAMMHOI0 00eCTIeUeHuS.
Knaccuduxanus TecToB A1 MIPOBEPKU IPOrPAMMHBIX CUCTEM.
Opranuszanus padoT 1)1 IPOBEACHUS TECTUPOBAHHUS.

3aauy rpynnsl TECTUPOBIIMKOB IPOrPAMMHOI0 00€CIIEUEHHUS.
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51. AHanu3 U OlleHMBaHUE KOPPEKTHOCTH MPOTrpaMM IO X MOKPBITHIO
TECTaMHU.

52. @OYHKUMOHAIBHOE, CTPYKTYPHOE, TMHAMUYECKOE, CTATHYECKOE,
MOJyJIbHOE TECTUPOBAHNE IIPOIPAMMHBIX CUCTEM.

53. TecrupoBanue nporpaMMHBIX cucTeM. Pa3Ouenune Ha Kiiaccol
HKBHUBAJIEHTHOCTH.

AHaJIN3 TPaHUYHBIX yCIOBUM.

54.  OrpunarenbHOE TECTUPOBAHUE MPOTPAMMHBIX CHCTEM.

55.11lonsTHE «OEI0r0» U «YEPHOTO» ALIUKA MPU TECTUPOBAHUU MPOTPAMMHBIX
CUCTEM.

56. TecrupoBaHue NPOU3BOAUTENBHOCTH, HAIEKHOCTH, OE30MIaCHOCTH,
UHTETpalyu, CTPEeCC-TECTUPOBAHMUE.

57. TectupoBaHHe MPUIOKECHUN € TPAPUIECKUM TOJIb30BATEIILCKUM
uHTEpPEiicoMm.

58. KiroueBble GakTOpbI, BIUSIONIME HA TPOSKTUPOBAHUE UHTEP(EICOB.

59. Jedexkr. Ynpasnenue aedekramu. Bo3MOXKHOCTH aBTOMAaTHYECKOTO
BBISIBJICHUS I€(DEKTOB B MPOTpaMMe.

60. OO6mue ocobeHHOCTH AePEKTOB, OMUOOK U PUCKOB B IMIPOTPaAMMHBIX
CUCTEMaX.

61. IIpuuuHbl U cBOlCTBA AehEKTOB, OMMMUOOK ¥ MOIU(UKAIUI B
IPOrPAMMHBIX CUCTEMAX.

62. TectupoBanue KOHPOPMHOCTH (COOTBETCTBUS) peaTU3aI[UN
IPOrPAMMHBIX CUCTEM UCXOJHBIM CTaHIapTaM.

63. ComnpoBoxkaeHue NpPOrpaMMHbBIX cucTeM. OCHOBHBIE KOHIICTIIHNH,
KJIFOUEBBIE BOIIPOCHI M TEXHUKH COITPOBOK/ICHUS.

64. 3amauu u npoiecchl NepeHoca MPorpaMM U JIaHHBIX Ha UHbIE
1aTGOPMEI.

65. IIporpammuasi TOKyMeHTalUs1, BUABI IPOrPAMMHBIX TOKYMEHTOB.
TpeOGoBaHus K HEM.

66. Crannaptsl nokymentupoBanus. ECITI.

67. TOCT. Texuuueckoe 3ajjaHue HAa TPOrPAMMHBINA MTPOIYKT.

68. T'OCT. IIporpamMMbl U METOJIMKH UCIIBITAHUNA TPOTPAMMHOTO TIPOYKTA.

69. TOCT. PykoBoacTBO omeparopa mporpaMMHOTO MTPOTYKTA.

70. VYmnpasnenue KoHPUTYypaIue, NICHTHPUKANECH, KOHTPOJIEM, yIeTOM
CTaTyca, BEpCUSMH IIPOTPAMMHOIO ITPOEKTA.

/1. Dramnbl ¥ npoueAypsl IPU YNPABIEHUN KOHPUTYypaLKei mporpaMMHBIX
CPEICTB.

72. TexHonoruueckoe o0ecnedyeHrue Ipyu CONPOBOKICHUM U YIPABICHUU
KOH(Urypauuen nporpaMMHbIX CPEJICTB.
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73. llenw m 3a1a4u UHTETPAIMH MPOTPAMM U JAHHBIX B TPOTPAMMHOM
WHXKEHEPUH.

74. Kpartkast XxapakTepUCTUKA TEXHOJOTUN UHTErPALIMU IPOTrpaMM U
nanaeix: COM, CORBA, .NET u np.

75. TIpoGnemsl mpeoOpa3oBaHUs JaHHBIX TP 3aMEHE OJTHON 0a3bl JaHHBIX
Ha Jpyryto. MeToj bl nepeHoca JaHHbIX.

76. llenw m 3ama4u BHECCHHS N3MCHECHHIA B IPOTPAMMHBIE CUCTEMBI B
IPOLIECCE UX COMPOBOKICHUS.

/7. Metoapl BHeceHUs u3MeHeHn. OCHOBHBIE TPOOJIEMbI, BOSHUKAIOIIUE
[P BHECEHUU U3MEHEHUN.

78.I'pynmnoBasi ~ pa3paboTka. Opranuzarnus KOJUIEKTHBA

pa3zpabotunkoB. OpraHu3zanus KoJJIEKTHBA pa3pab0TUMKOB B KOMIIAHUHU
Microsoft.

79. Metox MSF u ero ocCHOBHBIC MOJICTIH. YIIpaBJIeHHUE POSKTOM H
puckamu B MSF. Llenn n 3agaun npoekTHOM rpynmsl B MSF.

80. Bosmoxnoctu Rational Rose. [IpoekTupoBanue nmporpaMMHBIX CUCTEM C
ncnons3oBanrneM UML: naznauenne UML, ero 6a30BbIe TOHSTHS.

81. UML kak cpencTBO JOKYMEHTHUPOBAHUS.

82. Imarpammsl kiaaccoB B UML u MmonennpoBanue npeamMeTHOM 001acTu.
Accounanuu. O6061eHue. 3aBUCUMOCTH.

83. JlmarpaMMbl OCTIE0BATEIIBHOCTH U B3aMMOICHCTBHSI KOMIIOHCHT B
UML.

84. Jlexommo3urus cucteMbl cpeactBamu UML.

85. CTpyKTypHBII METO/ MPOESKTUPOBAHUS MPOTPAMMHBIX CUCTEM.
CTpyKTyphl HarJIHOro NpoeKTupoBanus s3pika UML.

86. VYuudunuponannsiit nporecc RUP (Rational Unified Process)
kommanuu Rational Software kak urepaTuBHBIA METO Pa3pabOTKH MPOTPAMMHOTO
oOecniedeHus: (pas3pl, BU3yalIbHOE MOJCIUPOBAHHUE.

87. Agile-meTomonorus kak nmpumep rHOKOM METOIOJIOTHN Pa3pabOTKH.

88. Pexomennanuu Agile mo ynmpaBiieHHIO TPOIYKTOM, KOMaH/IO0M,
KOHTpaKkTaMu, puckaMu. Mnxenepusie nmpaktuku. KoHTpons u obecnieueHue
KauecTBa. AHanu3 TpeboBanuii. MacmtabupoBanue Agile.

89. T'mbkxue METOIONOTUH MPOEKTUPOBAHUS. DKCTPEMATILHOE
porpaMMHUpPOBaHUE

(XP).

90. Meronmonorusgs SCRUM.

91. BopomnanHas Moj€lib MPOSKTUPOBAHUS U €€ PA3HOBUIHOCTH.

92. CnupanbHas MojeIb poekTupoBanus. Ee ocobenHocTu.

93. OO6mue yepThl UHKPEMEHTHOM U 3BOJIIOLIMOHHON Mojenu. [Ipumepsr.
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94. (CpaBHHTENBHAS OIIEHKA MOJIEJIH MPOIIECCOB JKU3HEHHOTO ITUKJIIA
crangapta 12207 u obnactei-tiporieccoB sigpa 3Hanuit SWEBOK.

95. IlyTm pa3BuUTHS KOMIIOHEHTHOTO MporpaMMupoBanusi. OCHOBHBIE
MOHSTHS U 3TAIbI )KU3HEHHOTO [IUKJIa KOMIIOHEHTHOTO IPOrPaMMHUPOBAHUS.

96. OcHOBHBIE 3JIEMEHTHI ACTIEKTHO-OPUEHTUPOBAHHOTO
IPOrPaMMHUPOBAHHSI.

97. OOBEKTHI TEHEPUPYIOMIETO MPOTPAMMHUPOBAHUS U KpaTKast UX
XapaKTEPUCTHKA.

98. IIpororunupoanue. bricTpas pazpaboTka NPUIOKEHUH.

99. Metononoruu pa3paboTKU MPOrpaMMHOT0 oOecreyeHus,
6azupyromuecs Ha mogenu CMMI.

100. 3amauym 1 0cOOEHHOCTH OOBEKTHO-OPUEHTUPOBAHHOTO MTPOCKTUPOBAHHUS
nporpaMMHBIX cucTteM. OCHOBHBIE MOHSATHS U MOJCIIA 00bEKTHOOPUEHTUPOBAHHOTO
MPOCKTUPOBAHUS POTPAMMHBIX CUCTEM.

101. VmupasneHue pecypcaMu B )KU3HCHHOM IIUKJIC POTPAMMHBIX CHCTEM.

102. OcHoBHBIE pecypchl 0OecIeueHUs )KU3HEHHOTO IIUKJIa POrPaMMHBIX
cucteM: obecrieueHre (QYHKIIMOHATLHON MPUTOTHOCTH, KOHCTPYKTHBHBIX
XapaKTePUCTUK KaYeCTBA, UMUTAIIMU BHEUTHEH CPEJIbI 1JIsi TECTUPOBAHUS U
UCIIBITAHUM, COMPOBOXKICHUS U MOHUTOPUHTA.

103. Pecypchl ciennnaancToB I 0OeCreueHNs )KH3HEHHOTO ITUKIIA
nporpaMMHbIX cucteM. [latTepn «OreHka KaHauaaTaY.

104. Omenka u oTOOp KaHAUAATOB 10 pe3tome. [IpoBeaeHMe cobeceq0BaHMS.

105. ®opmupoBanue komaHabl. JlugepcTBo u ynpasnenue. «lIpaBuabHbIC)
monu. Motusarus. D¢ dexTuBHOe B3anmoaeicTeue. [Ipumepsl.

106. Tlpormecchl cepTrudukauy B d)KU3HEHHOM IIUKJIE IPOTPAMMHBIX CPEJCTB.

107. Opranuzanms cepTuduKanyuy mporpaMMHBIX TPOTYKTOB.

108. JlokyMeHTHpOBaHUE MPOIIECCOB U PE3YIbTATOB CEPTHPUKAIINH
IPOTPAMMHBIX TTPOTYKTOB.

7.3.2 IlpoMexxyTouHasi aTTeCTalus
[IpuMep KOMIUIEKTa pa3HOYPOBHEBBIX 33/1a4 U 3aIaHUMN

TpeOyeTrcst cOCTaBUTh TEXHUUECKOE 3aJIaHKE, IPOrPaMMy U METOAUKY
UCIIBITAHUM U PYKOBOJICTBO OIlepaTopa Ha pa3padOTKy 3JIEKTPOHHOTO MopTalia
y4eOHOT0 3aBe/ICHMS, PEYCMOTPEB PeAIU3ALUI0 OCHOBHBIX (DYHKIIMIA
3JIEKTPOHHOTIO MopTaja. B kauecTse npumepa noapakaHusi peKOMEH1yeTCs
PacCMOTPETh 3IEKTPOHHBIN OPTaT MOCKOBCKOTO MOJIUTEXHUYECKOTO
YHUBEPCUTETA.
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8 TeMaTHKHN KYPCOBBIX IPOEKTOB

TexHuueckoe 3alanue NporpaMMmsl, pa3padOTaHHON CTYJIEHTOM B CEMECTPE.

[IporpaMMa u METOAMKA UCTIBITAHUM IPOTrPaMMBbl, pa3pab0TaHHON CTYIEHTOM
B CEMECTpE.

PykoBozicTBO oneparopa mporpaMmsl, pa3pab0TaHHON CTYJICHTOM B CEMECTpeE.

OCHOBHBIE CTAaHIAPTHI IPOTPAMMHON HHKEHEPUH U UX KpaTKast
XapaKTEpUCTHKA.

Buael Monenen )KU3HEHHOTO [IUKIIA IPOTPaMM.

ApXUTEKTYypa MPOrPaMMHOMN CUCTEMBI.

KauecTBO nmporpamMMHoro obecrieueHusl.

Bepudukanus nporpaMMHOro ooecreueHusl.

Opranu3anus ¥ METOJIbI CONTPOBOXKIEHUS TPOTPAMMHBIX CUCTEM.

[IpumeHeHnrne MeTo10B MPOTPaMMHON MHXKEHEPUHU TS pa3pabOTKU
IpPOrpaMMbl CTyA€HTA (MHAUBUIYAIBHO JJI KaXI0r0 00yJaronierocs).
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