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Mporpammy ovcumnavHbl paspaboTan(a)(n) ctapwuii npenoaasaTens, 6/c Tarupos P.P. kadenpa
CUCTEMHOro aHannsa v MHPOPMaLIMOHHBIX TEXHONOMMI oTAeneHne oyHaameHTanbHOM MHOPMaTUKK
1 NHbopMaumnoHHbIX TexHonorui , Ravil. Tagirov@kpfu.ru ; HayanbHuk otaena Warimyxametos P.P.
Ortnen metponoruum, ceptudpukaumm n ctangaptusaumm KOY | Ramil.Shaimukhametov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto nsydyeHus aucumnnmHbl "TexHonornm n ctaHoapTbl pa3paboTky nporpamm” siBnsieTcs
doopmuposaHue y ctyneHTos cneunanbHoctn 01.02.00 MNMpuknagHas nHgopmartmka n nHpopmartmka
doyHOaMeHTalbHbIX TEOPEeTUYECKNX 3HaHWIA NO BONPOCaM METOANKU U NPaKTUKN NPOEKTUPOBaHUSA
CNOXHbIX NPOrpaMMHbIX CPELACTB AN UHOPMALIMOHHBIX CUCTEM, a Takxe 0byYeHne CTyAeHTOB
COBPEMEHHbBIM NMPOrpaMMHbIM CPeACTBaM Asi NPOEKTMPOBaHMS NPOrpaMMHOro obecneyeHus,
OCHOBaHHbIM Ha ncnonb3oaHun CASE-TexHonoruw.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucumnnvHa sknoyveHa B pasgen " 51.B.0B.6 OucumnavHel (Mogynm)" OCHOBHOW
obpaszoBartenbHoit nporpamMmbl 02.03.02 dyHaamMeHTanbHas nHopMaTka u MHPOPMAaLMOHHbIE
TEXHONOrUM 1 OTHOCUTCS K AncumunanHam no Bbibopy. OcBanBaetcs Ha 4 Kypce, 7 CeMecTp.

"TexHonornn n ctaHoapThl pa3paboTky NporpamMMHoOro obecneyeHns ' BXoAMT B COCTaB
NpodeccuoHanbHbIX ANCUMMANH. SIBNSIETCA CUCTEMATU3MPYIOWMNM KYPCOM, MO3BONSAOWMM OXBaTUTb B
pamKax eVHoN napaaurMbl BECb NPoLEecc pa3paboTky NporpaMMHOro obecrneyeHus.

3. KomneTteHuumn obyuarowerocsi, popMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTEHUNN:

LLincpp komnereHumu npwoﬁp::‘::nggl)ﬁg;ﬁ;wuuuu
CnocobHOCTLIO K pa3paboTke anropuTMUYECKUX 1
NPOrpamMMHbIX pelweHnii B 06nacT CUCTEMHOIO 1 NPUKIaLHOro
OMK-3 NPOrpaMMMPOBaHIS, MaTEMATUYECKIX, MHHDOPMALIMOHHBIX 1
NMUTALMOHHbIX MO4ENEN, CO30AHNI0 MHADOPMALMOHHbIX
(NMpodpeccroHanbHble 6 7 06
KOMMETEHLN) pecypcoB rnobanbHbIx ceTer, 06pasoBaTeibHOr0 KOHTEHTA,
npvknanHbix 6a3 AaHHbIX, TECTOB U CPEACTB TECTUPOBAHMS
CUCTEM 1 CPELCTB Ha COOTBETCTBME CTaHAapTaM U UCXOOHbIM
TpeboBaHNAM
CMOCOOHOCTBIO NOHMMATb, COBEPLIEHCTBOBATbL M MPUMEHST
MK-2 COBPEMEHHbI MaTtemMatnyeckuii annapar, yHaaMmeHTanbHble
(npodhbeccmoHanbHble KOHUEeNuUn 1 CUCTEMHbIE METOLONOM U, MEXAYHAPO4HbIE 1
KoMMeTeHuunn) NpogoeccroHanbHble CTaHaapTbl B 06nact MHOPMAaLMOHHbIX
TexHonorumn
S CNoCOBHOCTbIO UCMOMBb30BaTh COBPEMEHHbIE
(MPOCheccHoHanbHbIE NHCTPYMEHTaNbHbIE N BbIMUCNUTENbHbBIE CPEACTBA
KOMreTeHuunn) Py pen
MK-4 CNOCOBHOCTLIO pewwaTh 3aaa4m NpodeCcCuoHanbHoM
(npodhbeccmoHanbHble NeATeNbHOCTM B COCTaBE Hay4YHO-MCCNen0oBaTebCKoro 1
KOMMeTeHuunn) NPON3BOACTBEHHOIrO KONNEKTNBA
CNocOBHOCTBLIO 30PPEKTUBHO NPUMEHSITL Ha30Bble
MK-6 MatemMatmyeckme 3HaHUs N MHOOPMaLMOHHbIE TEXHONOMUKN NPK
(npodbeccmoHanbHble peWweHnn NPOEKTHO-TEXHNYECKUX U NPMKNAAHbIX 3a4ad,
KOMneTeHuunm) CBSAA3AHHbIX C PA3BUTUEM 1 NCNONb30BAHNEM MHGDOPMALMOHHbIX
TeXHOnorumn
PerucTpaumoHHbiii Homep 920617 BAEKTPOHHBIH
Bl VHHBEPCHTET
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PacwucpoBka
npuobpeTaeMoi KOMNeTeHL NN

CNoCOBHOCTbIO NMPUMEHATb Ha NPakTukKe MeXayHapoaHble N

Lncpp komneteHLUN

K-8

n NOHanbHbIE CTaHAAPTLl UH MaLMOHHbIX
(MpOCPECCHOHANBHBIS Tep)?lj*cj)ﬁg(l’:l/lﬂo ?os ehfeiHilél ?Ig anmrqr:glpm ?nnguonormm
KOMMeTeHuunn) ’ P P ’

NHCTPYMEHTalIbHbl€ W BbIHUCNTUTENbHbIE CpencTBa

B pesynbtate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

cooepxaHue OEeNCTBYIOLWMX pOCCI/II7ICKI/IX N MeXxayHaponHbiX CTaHOapPTOB B obnacTtu cos3gaHus
nporpaMMHbIX CpencTs,cooepXxaHne ,D,GVICTBY!OUJ,I/IX pOCCI/II7ICKI/IX CTaHOapTOB OOKYMEHTUPOBAHUA
nporpaMmMmHbIX cpencTts, COBpeEMEHHOE COCTOAHNE Pa3BUTUA CASE-Cpe,EI,CTB N NPOMbIWTEHHbIX
TexXHonorum npoeKkTnpoBaHnA Mo, COBpPEMEHHbIE METOAbl MPOEKTUPOBAHUA Mo, NPUHUUMNDbI
opraHm3aunn n MeETOONKN TECTUPOBAHNA MPU UCMbITAHNN CNOXHbIX MNCwu onpeneneHna nx
HaOeXHOCTW, METO bl yrnpaBneHns pa3pa60TKO|7| CNOXHbIX NPOrpaMMHbIX CUCTEM

2. IONXEeH yMeTb:

COCTaBNATb MOAENb XU3HEHHOrO UMKna ang npoektuposaHus NG,
doopMmMpoBaTh Lienu, 3agadn n tpebosaHns k npoekTupyemomy NC,
Ha OCHOBE NOCTPOeHMs 1 aHannaa mogenen AS-I1S n TO-BE,

CTPOUTb CEMEICTBO MOJeNeil NPOeKTUPYEMO NPOrpamMMHO CUCTEMbI HA OCHOBE BbIOPAHHOMO
MeToLa NPoeKTUpPoBaHUS,

NPUMEHSITb NHCTpyMeHTanbHble CASE-cpencTBa ans paspaboTtku nporpaMMHoro obecrneyveHus,
BbIOMpPATh 1 NPUMEHATb MeToAbl TecTupoBanus MNC,
COCTaBNATb [OKYMEHTaLM0, CONPOBOXAatolWyo npoekTupoBaHue NC Ha Bcex ero atanax

3. OONXeH BnaneTb:

-HaBblKaMWN CO34aHNSA OOKyMEHTauum rno NnporpaMmMHOMy NpoeKkTy

-HaBblkaMmn paspaboTky MO pas3nnMyHoro ypoBHS CNOXHOCTU

4. nONXeH OEeMOHCTPUPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

-MPUMEHSITb NONyYeHHbIe 3HAHWSA 1 HaBblKW B CBOE By oylei npodeccnoHanbHol 0esaTeNbHOCTU

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Obwas TpynoeMKOoCTb AMCLMMANHBI COCTABASIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCLMMANHBI 3a4€eT B 7 CEMeCTpe.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCcTBO ANs OMnycKa K 3a4eTy
28 6annos.

86 6annos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHO" (yaoo0B.);

54 6anna n MeHee - "HeynoBNeTBOPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunamHe/ MOaynto
TemaTtnyecknn nnaH gUCUUNAUHbI/MOAYNS
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
Hepens UX TPYAOEMKOCTb Tekywme coopmbl
N 'D'"Kn"(")v;lr;;v;“b'/ CemecTpl: e mectpa (B yacax) KOHTponsi
Nekumm MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
[MucbMeHHoe
1 Tema 1. [NporpammHoe v 0 0 5 nomatuiHee
" lobecneyeHne SBM. 3ajaHve
[MncbmeHHoe
5 Tema 2. [NakeTbl v 0 0 5 nomaliHee
" |npuknagHbIX Nporpamm. 3ajaHve
[McbMeHHoe
3 Tema 3. [NporpamMmHble v 0 0 5 nomatuiHee
" |cpencTsa. 3ajaHve
- [MncbMeHH
Tema 4. XN3HEHHbIN noﬁamieeoe
4. |uMKn NnporpamMmmHoro 7 0 0 2 3anaHme
obecneyeHuns.
Tema 5. Mogenu [McbMeHHoe
5. PKMSHEHHOro LMKna v 0 0 5 nomMauHee
" |nporpammHoro 3ajaHve
obecneyeHuns.
[MncbMeHHoe
Tema 6. PaspaboTka
o nomauHee
6. [TpeboBaHuii 1 BHEWHEE 7 0 0 2 3anammne
npoekTmuposaHue IMO.
Tema 7. CTPYKTYpHbI MVCLMEHHOE
MOAXOA K nomMauwHee
7. |NpOeKTUpoBaHuIo 7 0 0 2
3ajaHve
NPOrpaMmmMHOro
obecneyeHuns.
Tema 8. lNvucbmeHHoe
8 [MpoekTnposaHme n v 0 0 5 JoMallHee
" |nporpamMmmpoBaHune 3anaHve
mMoaynen.
Tema 9. KoHTponbHas
Ob61BHEKTHO-OPNEHTNPOBAHHDIA paboTta
g [moaxoa k v 0 0 5 [MucbMeHHoe
" |NPOEKTNPOBAHUIO nomMauwHee
NPOrpaMmmMHOro 3ajaHve
obecneyeHuns.
Tema 10. lNvncbmeHHoe
BaHMe n MallH
10. [MpoekTupoBaHue v 0 0 5 JomatliHee
paspaboTka 3agaHue
nHtepdgoenca lMO.
MncbMeHH
Tema 11. ﬂ,oncll:amieeoe
11.|TectupoBaHue, otnagka| 7 0 0 2 sananue
n cbopka IMO.
7 SAEKTPOHHBH
PernctpaunoHHbin Homep 920617 8 VHHBEPCHTET
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Bugbl n yachbl
Pasgen ayauTopHOM paboThbl,
UXT OEMKOCTb
N ,D,ulc\:nuunnunbll CemecTp czzg‘g?:a '?3,’ ﬂ‘acax) TeKi%:Tiﬁlszb'
oAyna Nek ImI'IpaKTw-leCI(l/leJ1a60pa1'op|-||>|e
u 3aHATUA pa60Tb|
Tema 12. [MucbMeHHoe
12 ConposoxaeHue MO Ha v 0 0 > nomaiuHee
‘lcTanuun akcnnyarauuu. 3apaHve
[MncbmeHHoe
13 Tema 13. YnpasneHue v 0 0 4 nomatuiHee
‘lpaspaboTtkoi 0. 3agaHve
[McbMeHHoe
Tema 14. noMallHee
14. HokymeHtauusa MO. / 0 0 4 3ajaHve
KoHTtponbHas
Tema 15. PaspaboTka u paboTta
15 [CTaHAapTH3aumns v 0 0 4 lMncbMeHHoe
"|MHPOPMAaLIMOHHBIX nomauiHee
TEXHONOrun. 3apjaHuve
Tema . NIToroeas v 0 0 0 3auer
doopMa KOHTpoOns
NTtoro 0 0 36

4.2 CopepxaHvue oUCLUMNMUHDBI
Tema 1. NMporpammHoe ob6ecneyeHne SBM.
naboparopHas pabora (2 4aca(oB)):

TexHonoruns nporpammmpoBaHus (TI) - TexHonormsa paspaboTtkm nporpammHoro cpeactsea (M1C),
BK/IOHAtoLWAas BCe NPOLECChl, HAYMHas C MOMEHTa 3apoXaeHUsa ngen aToro cpeactea. Pesynbtatom
npumeHeHns TT1 aBnseTca nporpamma, OeicTByowWwas B 3a4aHHON BbIYUCIUTENBbHOW Cpeae, XOpoLWwo
oTnaxeHHas n JOKyMEHTUPOBaHHAas, OOCTyNHas ANs MOHUMaHWA 1 pasBUTUS B NpoLecce
conpoBoxaeHus. MNMpouecc paspabotkm MNC 1 MeTOAbI OLIEHNBAHNS NPOLAYKTOB CTAHAAPTMN30BaHbI
(ISO/IEC 12207, 9126 n ap.). Bce 310 cnocobCcTBYET NOBLIWEHNIO 30PHEKTUBHOCTM
NPOEKTUPOBAHNMSA, pa3paboTku, TeCTMpoBaHus 1 oueHkn kadectsa NC. Apxutektypa NC - aTo
npenctasneHue NC kak cMCTEMbl, COCTOALWEN N3 COBOKYMHOCTM B3aMOAENCTBYIOWNX noacuctem. B
KayecTBe Takmx NOACMCTEM BbICTYNnatoT OTAENbHbIE NPOorpamMmbl. PaspaboTka apxmTekTypbl
ABNSETCA NepBbIM 3TANOM ynpouweHus cosgasaemoro NC nytem BbloeneHns He3aBUCHMbIX
KOMMoHeHT. OCHOBHbIe 3anaun paspaboTku apxmTekTypbl [1C [1]: 1. BblAeneHne nporpamMmMHbIX
NOACUCTEM 1 OTOOPAXEHNE HA HUX BHELWHMX (PYHKLUWIA (3a4aHHbIX BO BHEWHeM onucaHum) MC; 2.
onpegneneHune cnocoboB B3aMOLENCTBNS MEX Y BblAENEHHBIMM NPOrpaMMHbiMK noacmuctemamn. C
y4eTOM NPUHUMAEMBIX Ha 3TOM 3Tarne peweHnin NPou3BoaNTCA AanbHenas KoHKpeTn3auns
doyHKLMOHanbHoM cneundmkaumun. lNpoektnposaHue NC ? 310 Npouecc, cnenyoowmin 3a sTanamm
aHanmaa n oopMmpoBaHmsa TpebosaHuii. Monenu aHanuaa nocTaBnsaloT atany NPOEKTUPOBAHNSA
NCXOLHble CBeeHNs ansa paboTbl. MIHopMauLMOHHAsS MOL4ENb ONUCLIBAET MHCPOPMALIMIO, KOTOPYIO
LONXHO obpabatbiBaTh NC. DyHKLUMOHANbHAS MOAENb ONPenenseT nepeyeHb PyHKLNA 06paboTKu.
[NoBeneHyeckas Mmogenb 3akpennser AMHaMuKy cucteMbl. Ha Bbixofe aTana npoekTupoBaHus ?
paspaboTka AaHHbIX, pa3paboTka apxmuTekTypbl 1 npouenypHas paspabotka 1C

Tema 2. lNakeTbl NpUKNagHbIX NPorpaMM.
naboparopHas pabora (2 4aca(oB)):

PerunctpaumnoHHbii Homep 920617 5AE
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B kayecTBe MOLyNbHOWN CTPYKTYPbl MPOrpamMmbl MPUHATO NCMONb30BaTh OPEBOBUOHYIO CTPYKTYpY. B
y3nax Takoro fepesa pasMeLlaroTcs NporpaMmMHbie MOOYNW, a HanpasneHHble Oyry nokasbisatoT
NOAYMHEHHOCTb Moayneii. B npouecce pa3paboTku NporpamMMbl ee Moay/bHasS CTPYKTypa MOXET
doopMMpPOBaTLCS M UCNOMb30BATLCS MO-Pa3HOMY A/1 OrpefeneHns nopsaka nporpaMmmMmpoBaHns u
oTnafkn Moaynen, ykasaHHblx B 3101 cTpykType. OBblYHO paccmaTtpuBatoTcs ABa Metoaa : U meton
BoCxodslwer paspaboTku; U meTon H1Ucxoaswen paspabotku. Meton Bocxoasiuel pa3paboTku
3aknoyaeTtcs B cnegytoweM. CHavana CTpoutcs MoaynbHas CTPyKTypa NnporpamMmbl B BUae aepesa.
3ateMm noovyepenHO NPOrpaMMmMpPYOTCS MOAYNY NPOrpamMMbl, HA4MHAs C MOOYNEN CaAMOr0 HUXHEro
YPOBHS, B TAKOM Nopsiake, 4Tobbl AN KaXA40ro NporpaMMmMpyemoro Moayns binm yxe
3anporpaMMmpoBaHbl BCE MOy, K KOTOPbIM OH MOXeT obpaliatbes. MNocne Toro, kak Bce Moaynu
nporpamMmbl 3anporpamMmMmnpoBaHbl, MPON3BOANTCA UX TECTUPOBAHME U OTNaaka B Nopsake, B KakoMm
BE/IOCb X NporpaMmMmmpoBaHune. TexHonornen nporpaMMmMpoBaHns He PEKOMEHyeTCs BOCXOOSLWMiA
nopsiaok paspaboTky NporpamMmbl No cnenyowmm npudnHam. U Kaxnasi nporpamMma nogyvHsieTcs
HEKOTOPbIM BHYTPEHHMM N5l Hee, HO rnobanbHbIM Ans ee Moaynel coobpaxeHusM. Mpu
BOCXo4slWel pa3paboTke ata rnobanbHas MHGOpMaUmMs s MOAYNeid HUXKHUX YPOBHEN elle He
sICHa B NOMIHOM 06beMe. HacTo NpuxoanTcs NepenporpaMmMmnpoBaTb MOLYM, KOraa yTouHsSeTcs a1a
nHgpopmauws. [ Mpu Bocxoasiuem TecTrpoBaHn ANs KaX40ro MOaynst MPUXOAUTCS CO3AaBaTh
BeLyLLy0 NporpamMmy, KoTopas NoaroTaBnMBaeT 45 TECTUPYEMOro Moayns Heobxoammoe
COCTOSIHME MHGPOPMALMOHHON cpeapbl 1 NPon3BOaAMT Tpebyemoe obpallieHne K HeMy. OTO NPMBOANT
K 6onblwoMy 06 beMy 0TNaL0YHOro NporpaMMupoBaHns. Meton HUCxoaswel pa3paboTku
3aknoyaetcs B cnenyowem. Kak n B npeabiayleM Metoge cHavyana CTpouTcs MoaynbHas CTpyKTypa
nporpammbl B BUOe gepesa. 3aTeM NooyepesHO NPorpaMmMmpyroTCs MOOynn NporpaMMmbl, HAYNHas C
BEPXHEro ypoBHs. [lepexon K NporpaMMMpoBaHUIO Creayowero Moayns nponucxoanT B TOM cryyae,
€CNn 3anporpamMmMmnpoBaH MoLynb, KOTOPbIA K HEMy obpawaeTcs. [Nocne Toro, kak Bce Moaynu
nporpammbl 3anporpamMMnpoBaHbl, MPON3BOAUTCS UX NOOYEPEHOE TECTMPOBAHNE N OTNanka B
TakoMm xe nopsgke. [epBbIM TECTUPYETCS rONOBHOM MOAYIb MPOrpamMMbl MNPy TOM COCTOSHUN
NHJPOPMALNOHHOW cpenbl, NPV KOTOPOM HAaYMHAET BbIMNOMHATLCS 3Ta NporpamMa. Te mooynu, K
KOTOPbIM MOXET 0b6pallaTbCsi FONOBHOW, 3aMEHSIOTCS UX MMUTaTOpamMu. MiMutaTop Moayns
NpeacTaBnsieTCs NPorpaMMoii, KoTopasi CUrHanM3mpyeT 0 doakTe obpaleHns K UMUTUPYEMOMY
Moaynto. [ocne 3aBeplweHns TECTUPOBAHUS U OTNAAKMU FONIOBHOrO 1 Ntoboro nocneayowero Mooyns
NPON3BOAUTCS NEPEXoL K TECTUPOBAHUIO MOAYNEN, KOTOpble NpeacTaBneHb ummtatopamu. Ons
3TOr0 MMUTATOP 3aMEHSIETCS CaMVM 3TUM MOAYNEM 1 LODABNSIOTCS MMUTATOPbLI TEX MOLyNeN, K
KOTOPbIM OH MOXeT obpalatbes. MNpu aToOM Kax bl Tako Moaynb ByaeT TeCTUPOBATLCS NPU TEX
COCTOSIHUSIX MHOPOPMALMOHHOM cpenbl, KOTOPble BO3HMNKAIOT K MOMEHTY 0OpalleHnst K 3TOMy MOAYO
MpW BbINOMHEHWN TECTUPYEMOI NporpaMmbl. Taknum obpasom, 6onbluol 06 bEM 0TNaA04HOrO
nporpaMMMpoBaHns Npu BOCXOAAWEM TECTUPOBAHNN 3aMEHSETCS NPOrpaMMnMpPOBaHNEM NPOCTbIX
nmntaTopoB. OCOBEHHOCTBIO KNACCMYECKNX METOLOB BOCXOAALWEN N HACXOASWel pa3paboTok
saBnsieTcs TpeboBaHmne, 4Tobbl MOLybHASA CTPYKTypa NporpamMmel bbina paspaboTaHa [0 Havana
nporpaMMnpoBaHns Moaynei. 1o TpeboBaHne COOTBETCTBYET BOAOMNALAHOMY MOAX0OLY K
paspaboTke NC. OgHako, He Bcerga Ao NporpaMMMpoBaHnNs MOLYNE MOXHO TOHYHO U
coaepxartenbHo paspaboTaTb CTPYKTYpy nporpaMmMbl. KOHCTPYKTUBHBIA 1 apXUTEKTYPHbIA NOAX04bI
K paspaboTke nporpamm npeanaraoT OPMUPOBaHNE MOAYNbHOM CTPYKTYpbl B NpoLiecce
nporpamMMmupoBaHns Moaynei. KOHCTPYKTMBHbIA Noaxo4 K pa3paboTke nporpaMmbl NpeacTasnseT
coboit Moandomkaumio HACXoaswWel pa3paboTku, Npy KOTOPO MOAYNbHAs APEBOBMAHAS CTPYKTypa
nporpamMbl opMMpPYeTCS B NpoLIecCe NporpaMMmMpoBaHnst Moayneii. PazpaboTka nporpammbl Npu
KOHCTPYKTVMBHOM MOJAX04€e Ha4YMHaeTCs C NporpaMmMmMpoBaHns rofioBHOroO MOIyns ucxons na
crneundgukaumm nporpammbl B LienioM. Ecnn ata nporpamMma 6onbluas, BolAeNSoTCS Noasanaqu.

Tewma 3. lNporpamMHbie cpencTBa.
naboparopHasi pabora (2 yaca(oB)):
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Mporpamma amcumnanHel "TexHonorum n ctaHnapTbl paspaboTky nporpaMMHoro obecnedeHns”; 02.03.02 dyHpameHTanbHas
MHCpopMaTHKa 1 MHPOPMAaLMOHHBIE TEXHOMOMMW; CTaplunin npenodaeatenb, 6/c Tarnpos P.P. , HavanbHuk otoena LWarimyxameTos P.P.

Mporpammy onsi ee ynpouweHus paspabartbiBatoT Mo 4acTsM, KOTOPblE HA3bIBAKOTCS NMPOrpaMMHbIMM
Moaynsimu. Takol MeToq pa3paboTky NPorpamMm HasblBaT MOLY/IbHBIM MPOrPAMMUPOBAHNEM.
MporpamMmHbIi MOAynb ? doparMeHT onucaHns npouecca, 0OOPMASIEMbIA Kak CAMOCTOSITENbHbIA
NPOrpaMMHbIA NPOAYKT, MPUFOOHbIA AN UCMONb30BaHNS B ONUCAHMSIX Pa3HbIX NMPOLECCOB.
MporpamMMHbIi MOAYNb NPOrpPaMMUPYeTCs, KOMNUANPYETCS U OTNaXMBAETCS OTAENbHO; MOXET
BK/IOYATbCS B COCTAB pPa3HbIX MPOrpamMm; siBNsSieTCs CpeacTBoM 60pbbbl CO CNOXHOCTBHIO MPOrpamm;
sBnsieTcs cpenctsoM 6opbbbl ¢ AybnvpoaHueM B nporpammmvpoBaHn. OCHOBHbIMM
xapakTepucTukamm I'Ilj)OFpaMMHOFO monyns sensiotest [1, 7): [ paamep; [l cesisrocts; [ cuennenve ¢
LPYyruMun Mooynsimu; U pyTUHHOCTb. Paamep MoLynst U3MepsieTcsl YCNOM COAEPXKALUUNXCS B HEM
onepaTtopoB Unu cTpok. Moaynb He AONXEH ObiTb CAMWKOM ManeHbKUM UK CIWKOM HOMbWNM.
ManeHbkne Moaynun NPUBOAST K FPOMO34KOM MOAYNIbHOW CTPYKTYpe nporpamMmbl. bonblime moaynm
Heyno6Hbl ONst M3y4eHUs! U UBMEHEHWIA, MOTYT CyLWECTBEHHO YBENNYNTL CYMMapHOe BPeMS
MOBTOPHbIX TPAHCNSUMIA NporpamMmel Npu ee otnanke. OTnanka Moaynsi pa3MepoM B OAHY CTpaHuLy
MOXeT OblTb B pasbl MpoLe 0Tnaaky Mo4yns pasmMepoM B OfHY CTpaHuLy 1 ewe 4-5 cTpok Ha
LPYrov cTpaHuue. 9To CBS3aHO C NPUHUMNAMM OpraHn3aumnmn Yenoseyeckoin namatu. Ectb
cBepxonepaTvBHas NaMsiTb, CBA3aHHas!, B OCHOBHOM, CO 3peHNEM. DTa NaMsTb MMEET OYEHb
ObICTPbI [OCTYN, HO O4eHb Mana ? 7-9 no3numii. CywecTBeHHO bonblue onepaTBHas NamsiTb, B
KOTOPOW 1 NPOUCXOANT BCS OCHOBHAS MbICMTENbHAS 0eSATENbHOCTb, HO JaHHbIE B HE HE MOryT
XpaHuTbcs ponro. HakoHeu, camas 6onbwas ? 0ONroBpeMeHHas namstb. Yenoseky HeNnpocTo
3aN10XMWTb TyAa AaHHble, HO XPaHSATCS OHM fonro. C yCTPOMNCTBOM NaMsiTU CBSA3aH MPUHLIMN
LLEHTPaNbHOro 3peHuns. YenoBek XopoLwo BOCNPUHUMAET Kakyto-TO TOYKY U TO, 4TO ee OKpyXaerT.
Ecnu npu oTnagke nporpamMmbl aBTop AonxXeH obo3pesatb bonblie, 4eM 04HY HEOONbLLYIO CTPAHULY
TEKCTa, OH HE MOXET MOMHOLLEHHO BOCMPUHSTL NPOrpaMmy - nuctatb BpeaHo. CBA3HOCTb MOayns -
Mepa 3aBMNCUMOCTM €ro YacTei, BHYTPEHHSAS XapakTepucTka. Yem Bolle CBS3HOCTb MOLYNS, TEM
6onblue CBSI3ei OH CKPbIBAET OT BHELWHEN YacTu NporpamMmbl 1 60NbLINIA BKNaL B yNpoLeHne
nporpamMMbl BHOCUT. 1N OLEHKU CTENEHN CBS3HOCTM MOAY/NS NCMONb3YETCS CEMb TUMOB CBA3HOCTY

Tema 4. )KM3HEHHbIN LUKN NporpaMMHOro obecneyeHus.
naboparopHasi pabora (2 yaca(oB)):

Mon Xun3HeHHbIM UnKnom nporpammHoro cpeactea (KUIMC) noHnmaloT Becb nepuos ero
pa3paboTky 1 aKCnayataumm, Ha4nHas 0T MOMEHTa BO3HMKHOBEHMS 3ambicna MNC 1 KoHyas
npekpaleHneM ero Ncnonb3oBaHns. B HacToswWwee BpeMs MOXHO BblAeNNTb MNSATb OCHOBHbIX
noaxoL0B K opraHmsaunmn npouecca cosfgaHmsa u ucnonbaosanums NC. BogonaaHbin nogxon
COCTOMT U3 LLenoykun atanos. Ha kaxaom aTtane co3[atTcs AOKYMEHTbI, UCNOMb3yeMble Ha
nocnegnytouwem atane. B ncxogHom nokymeHTte gomkcupytotcsa tpebosanus k MNMC. B koHue aToi
LenoYyKkn co3narTcs nporpammel, Bkntovaemble B [1C. ? ViccnenosaTtenbckoe nporpamMmmmposaHme
npeanonaraet ObICTPyO peanusaunto pabounx Bepcuii nporpamm NG, BLINOMAHAWNX B NEPBOM
npubnnxeHnn Tpebyemble oyHKUMK. Mocne aKCnepuMeHTanbHOro NPUMEHEHUS peanm30BaHHbIX
nporpamm nNpomsBoanTCsa Ux Mogmdgmkaums. IToT nNpoLecc nosTopsercsa oo tex nop, noka Nc He
OyneT DOCTAaTOMHO NPMEMNIEMO ONs Nonb3oBaTteneil. Takon NoaxXxon NPUMEHSNCSA HA PaHHMX dTanax
pasBMTUS NPOrpPaMMMpPOBaHMS (MHTYUTUBHAsS TeXHONOrns). B HacToswee BpemMs 3TOT Noaxon
npumeHseTcs onsa paspabotkm Takux MC, onsg KOTOPbIX NONb30BATENN HE MOTYT TOYHO
cghopmynupoBaTb TpeboBaHMs (HanpruMmep, onsg pa3paboTku CUCTEM UCKYCCTBEHHOMO MHTENNEKTa). ?
[MpoToTMnupoBaHue. STOT NOAXOA MOAENUPYET HaYanbHy0 pasy nccnenoBaTenbCKoro
NporpaMMnpPOBaHNS BNNOTb 4O CO34aHUs paboynx BepCuii Nporpamm, npeaHasHauYeHHbIX ons
NpoBefeHNst 3KCNEPMMEHTOB C Liefbio ycTaHoBUTb TpeboBaHus k NC. C camoro Havana
pa3paboTyrkm NbITAOTCS BbAENUTb OCHOBHblE TPEOOBAHUS 3aKasyvka 1 peann3oBartb WX B BUOE
paboTatowero npotoTmna cuctembl. Linkn paspaboTtkm 1 nokasa npoToTuna noBTOPSETCS HECKONBbKO
pas.

Tema 5. Mogenu XU3HeHHOro LuKaa nporpaMMHOro obecneyeHus.
naboparopHas pabora (2 4aca(oB)):
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O606weHneM Moaeny co3naHns NPOTOTMMNOB SABNSIETCS CnvpanbHas MOAeNb, B KOTOPOW paspaboTka
NPUNOXEHNS BBITMSAUT Kak Cepust nocneaoBaTefbHbIx tepaumii. MNpy 601bWwoM Ynucne ntepauunii
paspaboTka no 3Tol MOAENN HyXOAeTCs B aBTOMATM3aLMM BCEX MPOLLECCOB, MHAYe OHa CTAHOBUTCS
HeadoekTUBHON. PopmManbHble NpeobpasoBaHUs. ATOT NOAXOL BKIOYAET pa3paboTky
goopManbHbIx cneundmkaumii NC n npespalleHne nx B NporpamMmbl NyTeM KOPPEKTHBIX
npeobpasoBaHuii. Ha atom noaxone 6asnpyetcst komnbtoTepHas TexHonorus (CASE-TexHonorus)
paspaboTku MC. C6opoyHOE NporpaMmmpoBaHmne. ToT noaxon npeanonaraet, 4to NC
KOHCTPYMPYETCS N3 KOMMOHEHT, KOTOpPble yXe cylecTBytoT. JlomkHa 6biTb bubnunoTteka Takmux
KOMMOHEHT, Kax,aas N3 KOTOPbIX MOXET MHOrOKpaTHO MCNonb3oBaTbcs B pasdHbix [1C. MNpouecc
paspaboTku MNMC npu gaHHOM Noaxone COCTOUT ckopee 13 cOopKm NPOrpamMm 13 KOMMOHEHT, YEM U3
nx nporpammmpoBaHms OcHoBHoe HadHadveHne mogenen XL MNMC U MNnaHuposaHue n
pacnpeneneHne pabot Mexay paspabotymkamu, ynpasneHne npoektoM. L ObecneyeHne
B3aMMOLENCTBIS MeXy pa3paboTymkamu npoekTa u 3akasunkoM. [ KoHtponb paboT, oLeHuBaHne
MPOMEXYTOYHbIX Pe3yNnbTaTtoB 3a4aHHbIM TpeboBaHusiM. CornacoBaHne NPOMEXYTOYHbIX
pe3ynbTaToB C 3aKka34ynkoM. U [Nposepka NpaBuibHOCTN KOHEYHOrO NPOoayKTa NyTeM ero
TECTUPOBAHNS Ha 3aniaHNPOBaHHbIX 1 COrNacoBaHHbIX C 3aKa34yMkoM Habopax TECTOB.
OueHuBaHWe COOTBETCTBUS XapakTEPUCTUK KavecTBa Nony4eHHOro npoaykta 3afaHHbIM
TpeboBaHusiM. | Onpenenenve HanpaBneHuit ycoBepLIEHCTBOBAHUS UMM MOEPHU3ALMM NPOOYKTA.
Ha cerogHs ocHoBOW dhopmumpoBaHns Hosor Moaenu XL, ons KOHKPETHOW NPUKNagHON CUCTEMbI
aBnseTca mexayHapognHbii ctaHgapt ISO/IEC 12207 ?UHgopmaumoHHas TexHonorus. Npouecchl
XU3HEHHOrO LKA NPorpaMMHbIX CPeLACTB?, KOTOPbIA 3a8aeT NofHblA Habop NPoLECCoB,
OXBaTblBaKOWMIA BCE BO3MOXHbIE BMAbl paboT 1 3a[ay, CBA3aHHbIX ¢ NocTpoeHueM NG, HauymHas ¢
aHanmaa npeameTHol 0bnacTu 1 KoHYas M3roToBNEHNEM COOTBETCTBYIOWEro NpoaykTa. [JaHHbIi
CTaHOapT COAEPXMUT OCHOBHbIE U BCMOMOratefibHble NpoLecChl

Tema 6. Paspabotka Tpe6oBaHUI 1 BHeLLUHee npoekTuposaHue MO.
naboparopHas pabora (2 yaca(oB)):

Moa mogenbto MO B 0blweM cnyyae NOHMMaETCs hopManm3oBaHHoe onucaHne cuctemol MO Ha
onpeneneHHOM ypoBHe abcTpakumn. Kaxnas monens onpenensiet KOHKPETHbI acnekT CUCTEMBI,
ncnonb3yeT Habop Anarpamm 1 OOKYMEHTOB 3aaHHOro oopmMata, a TakxXe oTpaxaeT TOYKY 3peHus
N ABNSETCA 0O BEKTOM AEATENBHOCTU PA3/INYHbIX NOAEN C KOHKPETHBIMU MHTEPECAMU, PONSMA UK
3apavamu. 'padomnyeckne (Bn3yanbHble) MO4ENM NpencTaBnsoT coboi cpeancTea ans
BU3yanusauun, ONnucaHuns, NpoekTUPOBaHNS U OOKYMEHTMPOBAHUS apXUTEKTYPbl CUCTEMbI.
PaspaboTtka mogenu cuctembl MO NpoOMbIWNIEHHOIO XapakTepa B TaKol Xe Mepe Heobxoauma, Kak v
HanM4ne NpoekTa Npu CTPOMTENbLCTBE HONbIIOro 3aaHns. 910 YTBEPXAEHME CNPABEANBO Kak B
cnyyae pa3paboTkn HOBOW CUCTEMbI, TaK 1 NPW aganTtaumm TUNOBbIX NPOLAYKTOB knacca R/3 nnn
BAAN, B cocTaBe KOTOPbIX TakXXe MMEKTCS COBCTBEHHbIE CPEACTBA MOAENMPOBaHMS. XopoLne
MOLEenn SBNATCS OCHOBOW B3anMOLENCTBUS Y4aCTHUKOB NPOEKTa U rapaHTUpYoT KOPPEKTHOCTb
apxuTekTypbl. [10CKOMbKY CNOXHOCTb CUCTEM MOBbIWAETCS, BAXHO pacrnonararb Xopowvmn
MeTogaMmm MooennpoBaHns. XoTa UMEEeTCs MHOro Apyrnx paktopos, OT KOTOPbIX 32BUCUT yCnex
npoekTa, HO Hanu4mne CTPOroro ctaHaapTa s3blka MOLENNPOBaHNS ABNSETCS BeCbMa
cywecTtBeHHbIM. CocTaB Modenewn, NCNOoNb3yeMblX B KaXA0M KOHKPETHOM MPOEKTe, U CTENEeHb UX
LeTanbHOCTW B 00LeM cnyyae 3aBUCAT OT Cnelyowmx oakTopoB: CNOXHOCTN NPOEKTUPYEMOIA
CUCTEMbI; HEOOXOAMMO MONHOTHI €€ ONUCAHMNS; 3HAHWI 1 HABbIKOB Y4aCTHUKOB NPOEKTA; BPEMEHN,
OTBEAEHHOr0 Ha NPOEKTMPOBaHue. BuayanbHoe MooennpoBaHne okasano 6onbloe BANsSHUE Ha
passutme TC MO Boobwe n CASE-cpencTs B yacTHocTu. MNMoHsiTne CASE (Computer Aided
Software Engineering) ncnonb3yetcs B HACTOSWEE BPEMS B BECbMA WMPOKOM CMbICHE.
[NepBOHaYanbHOE 3Ha4YeHWe 3TOro NOHATUS, OrpaHNYeHHOe TONbKO 3aJayaMun asToMaTnsaunm
paspaboTtku MO, B HacToswee BpemMsi NpMobpeno HOBbI CMbICH, OXBaTbIBAKOWMIA BONBIMHCTBO
npoueccoB Xu3HeHHoro umkna MO. CASE-TexHonorms npencraenset coboil COBOKYMHOCTb
MeToa0B npoekTnposaHus MO, a Takxe Habop MHCTPYMEHTANbHbIX CPELACTB, MO3BONAIOWMNX B
HarnsgHonm hopmMe MoaenMpoBaTh NPeaMETHYI0 06nacTb, aHaNM3npoBaTh 3Ty MOLENb HA BCEX
cTagmsx paspabotkm n conposoxaeHus MO n paspabatbiBatb NPUNOXEHNS B COOTBETCTBUM C
MHGPOPMALMOHHBIMK NOTPEBHOCTAMM Nonb3osateneit. bonbwmHcTBo cywecTeyowmnx CASE-cpencts
OCHOBaHO Ha MeToJax CTPYKTYPHOro Unn 06 bEKTHO-OPUEHTMPOBAHHOIO aHanns3a u
NPOEKTUPOBAHNS, UCMONb3YIOWWX crieungukaunmn B Buae guarpamMm unm TeKCTos Ans onnucaHus
BHEWHWX TPebOoBaHWIA, CBA3EN MeXay MOLENAMN CUCTEMbI, AUHAMWKIN NOBEAEHUS CUCTEMbI U
apXUTEKTYypPbl MPOrpamMMHbIX CPEOCTB.
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Tema 7. CTPYKTYpHbIiA NoAxon K NPOeKTUPOBaHUIO NPOorpaMMHOro obecrneyeHus.
naboparopHas pabora (2 4aca(oB)):

CTpyKTYpHbIA MOAXOL K NPOEKTMPOBAHMIO NPOrpaMMHOro obecneyeHunsi. Xapaktepucrmka u
OCHOBHbIE NpMHUMNbI CTPYKTYpHOro noaxona. SADT (Structured Analysis and Design Technique),
DFD (Data Flow Diagrams) n ERD (Entity-Relationship Diagrams) monenu CTpykTypHOro nogxona.
KoHuenuwmn dpyHkumoHansHoi mogenn SADT. CocTtaB (pyHKUmMOHanbHon mogenwn. NoctpoeHne
nepapxuun gnarpamm mogenen ctaHgapta IDEFO. Tunbl cBazen mexay OyHKUUAMN.

Tewma 8. NpoekTpoBaHue n nporpaMmMupoBaHue Moaynewn.
naboparopHasi pabora (2 yaca(oB)):

Bocxonsiwee npoekTnpoBaHme (Mnm npoekTupoBaHne ?CH1U3y BBEPX?) OCHOBAHO Ha BblaENeHUN
HECKONbKMX AOCTATOYHO KPYMHbIX MOOYNEN, peanunayowmx HEKOTopble OYHKLUN B 0OLWel
nporpamme. [Npu BbloeneH Mogynen onnuparTCs Ha L4OCTYNHOCTb peanu3yeMblX OyHKUUA ons
NMOHMMaHWS, NPOCTOTY CTPYKTYPUPOBAHUS OaHHbIX, CyWeCTBOBaHME rOTOBbIX NPOrpamMm 1 Moaynemn
ONs peannsaunm 3agaHHbIX PYHKUWA, BO3MOXHOCTU Nepenenku CylweCcTByIoWmX Nporpamm ans
HOBbIX LIEeNei; MeeT 3HavyeHne n pasmep byaywero moayns. Kaxablii Mogynb Npy BOCXOOSWEM
NPOEKTUPOBAHNN aBTOHOMHO NPOrpamMMUpyeTcs, TeCTUpyeTcs u otTnaxusaetcs. [locne aToro
oTLeNbHble MOy 06 beANHAIOTCA B MOACUCTEMbI C MOMOLBIO YNPABASIOWEro MOOYS, B KOTOPOM
onpegenseTcs nocnenoBaTenbHOCTb BbI30BOB MOAYNEN, BBOA-BbIBOL U KOHTPONb AAHHbIX U
pe3ynbTatoB. B cBOIO o4yepenb, noacucTemMbl 3aTeM 06beanHATCS B 60Nnee CNoXHblE CUCTEMBI U B
06wt NporpaMMHbIiA KOMNIEKC, KOTOPbIA NOABEPraeTCs KOMMNNEKCHON OTnaake ¢ NPOBEPKON
NPaBUIbHOCT MEXMOLYbHbIX CBA3E. PACCMOTPEHHbIN N0AX04 MOXHO PEKOMeHA0BaTb Npu
pa3paboTke He OYEHb CNOXHbIX NporpamMM. Ecnu pasmepbl nognporpamMm HEBENWKK, TO
LienecoobpasHo BblAENNTL NOAMPOrPaMMbl 1 HAYaTb NMPOrPaMMMPOBAHNE C MX COCTABNIEHNS.
OCHOBHble HeOCTaTkM BOCXOASWEro NPOeKTUPOBaHNS MPOrpamMmbl MPOSBASIOTCS B CMOXHOCTU
06beanHEHNS MOLYNEN B €ANHYIO CUCTEMY, B TPYLHOCTM BbISIBNEHWS 1 UCNPABNEHNS OWNOOK,
LOMYLWEHHbIX HA paHHUX cTaansx paspabotkm mooyneii. Kpome Toro, oTaenbHble MOLYNM MOTYT
co3nasatbcs 6e3 0bwero NnpeacTaBneHNs 0 CTPYKTYpPe BCEV CUCTEMbI, YTO 3aTPYLAHSAET MX
obbeanHeHve. [ng co3naHns CNoXHbIX NPOrpaMM MOXHO PEKOMEHLOBATb HUCXOASLEE
NPOEKTUPOBAHNE, OCHOBAHHOE Ha BbIAENEHMN B PEWAEMOI 3a8a4e nepapxum ypoBHen 0606weHns.
Cxema nepapxum ypoBHe 06001eHns NO3BONSET NPOrpaMMMCTy CHavana CKOHLEHTPMPOBaTh
BHMMaHWe Ha TOM, 4TO HYXHO caenaTtb, U 1lb 3aTeM ? Ha TOM, Kak 3T0 caenartb. Begywas
nporpamma 3anvcbliBaeTCs Kak nporpamma BepxXHero ypoBHS, yrnpaBnsiowas Bbi30Bamn Moaynem
6onee HM3KOro ypoBHs. Kaxablii n3 moaynein 6onee HN3KOro ypoBHS, B CBOKO O4epeLb, yrpaBnsert
BbI30BaMu Moyneii ewe bonee HA3KOro YPoBHS. Takoi cnocob NpoekTpoBaHMs NO3BONSET
c034aBaTb CNOXHbIE U FPOMO3KME MPOrpamMMbl N3 HEGONbLMX MPOCTbIX MOAYNEN: pa3Mep 3aaaqun
0TpaXxaeTcs TONbKO B YACNE MOLYNEN N ypoBHER 0606weHMiA. [Npy HUCXOAAWEM NPOEKTUPOBAHNM
NOSIBNSIETCS BO3MOXHOCTb UCMOMb30BaTh BEPTUKANIbHOE YNpaBieHe B CXEME nepapxmm ¢
NCNONb30BaHNEM TakMxX NpaBu: MOLYNb BO3BpaLLaeT yrpasneHe Bbi3BaBlLEMY; MOLY b Bbl3blBAET
TONbKO MOAyNnn 6onee HN3KOro YPOBHS; MPUHATUE OCHOBHbIX PELIEHWIA BO3NAraeTcs Ha MOaynu
MakCMMasibHO BbICOKOrO YPOBHS.

Tema 9. O6bEKTHO-OPMEHTUPOBAHHDbIN NOAX0M K NPOEKTUPOBaHUIO MPOrpaMMHOro
obecneyeHus.

naboparopHas pabora (2 4aca(oB)):
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KoHuenTyanbHO 0CHOBOW 06 bEKTHO-OPUEHTUPOBAHHOMO aHannaa un npoekTuposaHus MO (OOATT)
aBnseTcs 06 bekTHas Moaenb. Ee ocHoBHble NpuHUMMBI (abcTparmpoBaHne, MHKancynsuus,
MOAOYNbHOCTb M nepapxust) n NoHATUs (06bEKT, knacc, atpubyT, onepaumns, nHTepdeinc n ap.)
Hanbonee 4eTko cpopMynMpoBaHbl 'pann byyem B ero doyHAaMEHTaNbHON KHUMe U NMOCneayrowmx
paboTtax. bonbwnHCTBO coBpeMeHHbIx MeToaoB OOAIT ocHoBaHbI Ha ncnonb3oBaHuy sa3bika UML.
YHndomumpoBaHHbIii a3bik mogenmposarnmns UML (Unified Modeling Language) npeactaensiet cobol
A3bIK 4NS onpeneneHns, NnpeacTaBneHns, NPOeKTUPOBAHUS N OKYMEHTUPOBAHNSA NPOrPaMMHbIX
CUCTEM, OPraHn3aLMOHHO-3KOHOMUYECKNX CUCTEM, TEXHUYECKMX CUCTEM N OPYTNX CUCTEM
pasnuyHoii npupoabl. UML conepXut ctaHaapTHbln Habop anarpamm 1 HoTaumil camblx
pa3HoobpasHbix BuaoB. UML - 310 npeeMHuk Toro nokonexHms metogos OOAIN, KoTopble NOSIBUNNCH
B KOHLe 1980-x n Havane 1990-x rogos. CosnaHne UML cbakTnyeckmn Havanoch B KoHue 1994 r.,
korga Mpaan byy n Oxeimc Pambo Havann paboty no o6 beanHeHno ux metogos Booch 1 OMT
(Object Modeling Technique) noa arnpon komnaHun Rational Software. K koHuy 1995 r. oHm
cosnanv nepsyto cneundmrkaunto 06beanHeHHoro Metoaa, HassaHHoro nmm Unified Method,
Bepcus 0.8. Torgoa xe B 1995 r. K HUM npucoeauHuncs cospatens Mmetoga OOSE (Object-Oriented
Software Engineering) ViBap ikobcoH. Takum obpasomM, UML siBnsieTcst NpsiMbiM 06 beONHEHUEM U
yHudpukaumvein metonos byya, Pambo n SlkobcoHa, 0gHaKo OOMOMHSET MX HOBbIMU BO3MOXHOCTSIMM.
"naBHbIMK B pa3paboTtke UML 6binn cnenyowme Lenn: npeaocTaBnTb Nob30BaTeNsM rOTOBbIN K
MCNONMb30BAHMNIO BbIPA3UTESbHbBIN A3blK BU3YanbHOr0 MOLENNPOBAHNS, NO3BONSIOWNA UM
paspabaTbiBaTb OCMbICNIEHHbIE MOAENN N OOMEHNBATLCSA MU; NPELYCMOTPETb MEXAHWN3MbI
pacLMpPSEMOCTU 1 crneumanmsaumm ans pacwmpeHms 6a3oBbix KOHLENUMA; obecneyntb
HEe3aBMCUMOCTb OT KOHKPETHbIX S3bIKOB MPOrpaMMMPOBaHNS U MPOLLECCOB pa3paboTku. obecneynTb
popMasibHy0 OCHOBY A/ MOHMMAaHNS 3TOr0 S3blka MOAENMPOBaHMUS (S3bIK JONXKEH ObliTh
0QHOBPEMEHHO TOYHbIM U AOCTYMHBIM ONS NOHUMaHKS, 6e3 NWHero opmMannama); CTUMynMpoBaThb
POCT pblHKa 06 bEKTHO-OPUEHTUPOBAHHBIX MHCTPYMEHTAaNbHbIX CPEACTB; MHTErPUPOBaTh Ny4lnii
NpPakTUYeCKui onbIT.

Tema 10. NMpoekTupoBaHue u paspabotka nHtepdenca Mo.
naboparopHasi pabora (2 yaca(oB)):

VHTepdenchl aBNSOTCS OCHOBOM B3aMOAENCTBMS BCEX COBPEMEHHbBIX NHPOPMALMOHHBIX CUCTEM.
Ecnu nutepdeiic kakoro-nnbo ob6bekTa (NepcoHanbHOro KOMMboTepPa, NPorpammbl, PYHKLNN) He
n3MeHseTcs (cTabuneH, CTaHAapTU3NPOBaH), 3TO AAET BO3MOXHOCTb MOANMMLMPOBATL CaMm
00beKT, He NepecTpanBas NPUHLMMbI ero B3anMOLENCTBUS C ApyruMn obbekTamn. Hanpumep,
Hay4mBlMCb paboTaTtb ¢ 04HOI nporpammoli nog Windows, nonb3oBaTtenb ¢ NErKOCTbIO OCBOUT U
apyrve ? noToMmy, 4TO OHN UMEIOT OONHAKOBbIN NHTEPdIENC. B BblMMCNIUTENBHON CUCTEME
B3aMMOIENCTBNE MOXET OCYLECTBASATLCS HA NONb30BaTEIbCKOM, NPOrpaMMHOM 1 annapaTHOM
ypoBHsX. B cooTBETCTBUM C 3TOIN KNnaccugomkaLumen MOXHo Bbloenntb: VIHTepdpenc nonb3osarens ?
COBOKYMHOCTb CPEACTB, MPU NOMOLM KOTOPbIX MONb30BaTENb 06WaeTCs ¢ pasnMyHbIMU
ycTpomncTeamu. MiHTepdpeinc kKoMaHOHOM CTPOKM: MHCTPYKLIMM KOMMbIOTEPY OatTcs NyTéM BBOAA C
KnaBmaTypbl TEKCTOBbIX CTPOK (KOMaHg). [ padomyeckunin HTepdenc nonb3osartens: NporpamMmmHble
JOYHKLMM NPeacTaBnaoTCs rpadpnyeckmmmn anemeHTamMm akpana. duanorosbii nHTEpdoEnc
EcTecTBeHHO-A3bIKOBOM UHTEPCPENC: NONb30BaTeNb ?pasrosapnsaeT? ¢ NPOrpaMmon Ha pogHOM
emy s3bike. Puanyecknii nHtepgeic Cnocob B3ammMoaeicTBmsa OM3NYeCKnx yCTponCTB. Haule
BCEro peyb MOET 0 KOMMbIOTEPHbIX NopTax. CeteBon nHTepdenc Wn3 (TenekoMmyHukaumm) ?
YCTPOWCTBO, COEAMNHAIOLEE NOKaNbHYIO CETb ¢ bonee KpynHoi, Hanpumep, NHTepHeTom WnHa
(komnbioTep) Helpo-koMnbloTepHbIN HTEpPdOenc (aHrn. brain-computer interface): otsevaet 3a
0OMeH Mex [y HEMPOHAMU 1 3NEKTPOHHBIM YCTPOWCTBOM NPV NMOMOLLM CreunanbHbIX
NMNNaHTUPOBAHHBIX 3NeKTPoLoB. NIHTepdperchl B nporpammupoBaHumn MiHtepdpeinc goyHKLMm
NHTepdoeitc nporpammmpoBaHms npunoxeHuii (API): Habop ctaHaapTHbIX 6GBNMOTEYHbIX METOOB,
KOTOPbIA MPOrpamMMmCT MOXET UCMONb30BaTb AN AOCTyNa K PYHKUMOHANBbHOCTW OpYron
nporpammbl. Bbizos ynanéHHbix npouenyp COM-untepdenc MHtepgpeic (OOI)

Tema 11. TectupoBaHue, oTnagka u céopka NMO.
naboparopHas pabora (2 4aca(oB)):
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YuntbiBas pazHoobpasne NCTOYHNKOB OWMBOK, NP COCTaBNEHMN NNaHa TECTUPOBAHUS
KnaccuepuumpytoT owmnbkn Ha aBa tina: 1 ? cuHTakcmnyeckme; 2 ? ceMaHTUYecKne (CMbICIOBbIE).
CuHTaKcuyeckme owmnbkmn ? 3To owmnbKM B 3anncu KOHCTPYKLIMIA S3blka MPOrpaMMUpPOBaHnS (Ymcen,
NepeMEeHHbIX, PYHKLINIA, BbIpaXXeHWiA, onepaTopoB, METOK, Noanporpamm). CemaHTUYeckme owmbKn
? 3T0 OWKOKM, CBA3AHHbIE C HEMPABWUNbHBIM COAEPXAHNEM AEACTBMUIA 1 MCMONb30BAHMEM
HeaoonyCTUMbIX 3HaYeHNn BennymH. OBHapyXeHne 60NbWNHCTBA CUHTAKCUYECKIMX OWMBOK
aBTOMATM3MPOBAHO B OCHOBHbIX CUCTEMaX NporpaMMupoBaHuns. MNMonck Xe CeMaHTUYeCcKux owmnbok
ropasno MeHee oopManmM3oBaH; 4acTb UX NPOABASETCS NPU UCMONHEHUN NPOrpPamMmbl B HAPYLLEHNSX
npouecca aBTOMaTU4YEeCKMX BbIYUCIEHWIA N MHANUMPYETCS NMOO Bblaayein AnarHoCcTn4eckKmx
coobweHwnii paboyeit nporpamMmbl, MO0 OTCYTCTBMEM NEYaTn pesynbTaTtoB nU3-3a HECKOHEYHOro
NOBTOPEHMWS O4HON U TOW Xe YacTu NPorpamMMbl (3auUmKIMBaHNS), TMHO NosiBNEHNEM
HenpeaoycMOTPEHHOM OOpMbl UM CodepPXaHUs nevaTn pesynbTaToB. B nnaH TectnpoBaHust 06bl4HO
BXOOAT cnegytowme atanbl: CpaBHEHWE NPOrpamMmbl CO CXEMOM anroputma. BuayanbHbli KOHTPONb
nporpamMMbl Ha aKpaHe aucnnes unv BudyasnbHoe U3yyeHrne pacnedyaTky NporpaMmbl U CpaBHEHME
€e C OpurnHanoM Ha nporpaMMHoM 6naHke. MNepBble ABa 3Tana TeCTMPOBAHNS CNOCOBHbI YCTPaHNTb
60nblie KONMMYECTBO OWMBOK, KaK CUHTAKCUYECKMX (4TO HE Tak BaXHO), TaK N CEMAHTMYECKUX (4TO
O4YeHb BaXHO, TaK Kak rMo3BOJISET UCKITIOYNTb UX TPYLOEMKUI MOUCK B rMpoLecce dasbHenwen
oTnanku). TpaHcnaums nporpaMmbl Ha MALWWHHbBIX S3blK. Ha 3TOM 3Tane BbISBNAIOTCS
CUHTakcmyeckue ownbkun. Komnmnsatopsl ¢ s3bikoB Cu, MNMackanb BblAaloT AMarHoCTNYeckoe
co0bLIeHNE O CMHTAKCHMYECKUX OWwMnbKax B MIMCTUHIE NPOrpamMMbl (TMCTUHIOM Ha3blBAETCS BbIXOLHOW
LOKYMEHT TpaHCNaTOpa, CONPOBOXAAKWMNA OTTPAHCIMPOBAHHYIO NPOrpamMMy Ha MawWWHHOM A3bike ?
00bEKTHBI MOLYNb). PenakTmpoBaHne BHEWHUX CBS3€i 1 KOMMOHOBKA nporpaMmbl. Ha aTtane
penakTMpOBaHNS BHEWHMX CBA3EN NPOrpaMMHbIX MOye NporpaMmMma-penakTtop BHEWHNX CBA3EN,
WA KOMNOHOBLMK 3a4a4, 0OBHapyXnBaeT Takme CUHTakcmn4eckme ownbkm, Kak HeCOOTBETCTBME
yucna napameTpoB B OMMCaHUM NOANPOrpPamMMbl 1 0BpaweHn K Heil, BbI30B HECYLLECTBYIOLWEN
cTaHhapTHOW nporpammbl. Hanpumep, 51 H BMecto 51 N, pasnnyHble onnHbl obwero 6noka namstu
B Bbl3blBAOLLEM M BbI3bIBAEMOM MOLYNE U Psa ApYyrux ownbok. BeinonHeHre nporpammel. Nocne
yCTpaHeHunst 06HaPY>XEHHbIX TPAHCNSTOPOM U PENAKTOPOM BHELWHMX CBA3EN (KOMMOHOBLLMKOM
3a4a4) CMHTAKCUYEeCKMX OWMBOoK NepexoasT K cnemyroweMy atany ? BbiNMOMHEHMIO MPOrpaMMbl Ha
OBM Ha MalwnHHOM S3bIKe: MporpamMa 3arpyxaercs B onepaTuBHyto NaMsaTb, B COOTBETCTBUE C
nporpamMMoii BBOOATCS UCXOHbIE AaHHble U HaYMHaeTcs cyeT. MposiBneHne ownbkun B npouecce
BOZa MCXOLHbIX OAHHbIX UX B MPOLLECCE cYeTa NPUBOAUT K NPEPbIBAHUIO CHeTa U Bbloadve
OnarHocTnyeckoro coobeHns paboyer nporpammbl. MposiBneHne owmnbkn naeTt nosom ons
BbINONHEHUS OTNAA0YHbIX OEACTBUIA; OTCYTCTBME Xe coobLeHnin 06 ownbkax He o3Ha4YaeT nx
OTCYTCTBUSA B nporpamme. [NnaH TecTmpoBaHns BKIKOYAET MNPy 3TOM MPOBEPKY NPaBUIbHOCTH
NONyYEHHbIX PEe3yNbTaToB ANs KAKUX-NMOO AOMYCTUMbIX 3HAYEHWUIA MCXOAHBIX AAaHHbIX. TeCTMpoBaHne
nporpammbl. Ecnn nporpamma BbINONHAETCS YCMNEewWwHo, XenaTtenbHO 3aBeplinTb ee UCTbITaHUS
TECTMPOBAHNEM NPU 3a0aHUN UCXOOHbIX OAHHbBIX, MPUHMMAOWNX NpefenbHbie 4515 NPorpammbl
3Ha4yeHus. a Takxe BbIxo4swue 3a A0MyCTUMbIe Npenenbl 3Ha4yeHns Ha Bxode. KOHTporbHbIe
npuMepsbl (TecTbl) ? 370 cneumanbHO NoaobpaHHble 3aaaqun, pesynbTaTbl KOTOPbIX 3apaHee
N3BECTHbI UK MOTYT BblTb OnpeneneHbl 6e3 CylWecTBEHHbIX 3aTpar.

Tema 12. ConpoBoxaeHue NO Ha ctaguu akcnayarauuu.
naboparopHasi pabora (2 yaca(oB)):
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dasa akcnnyataums 1 CONPoOBOXAEHNE - MPAKTUYECKOE NCMONIb30BaHNE NPOrpaMMHOro N3aenus.
MpoLeaypbl CONPOBOXAEHMS PErNaMeHTUPYIOT COOTBETCTBYIOWMMM CTaHAAPTAMU ANS CHUXEHUS
3aTpart Ha aToT BUA AesTenbHocTu. Llenb conpoBoxaeHus ? obecneynTb yO0BNETBOPEHME
peanbHblX NoTpebHocTen nonb3osartens. [esaTenbHoCTb - paboTbl MO BHECEHWNIO U3MEHEHWI B
nporpamMbl 1 LOKYMEHTALMIO /1S Pa3BUTHS 1 COBEPLLEHCTBOBAHNS OYHKLIMOHANbHbIX
BO3MOXHOCTEW NPOrpamMMHOro U34eNns U MOBbIWEHNS ero Ka4ecTsa, No NoAAepXUBaHUO N3nenus
B paboyem COCTOSIHMM U MO MOBbLIWEHMIO 3PPEKTUBHOCTM €r0 MCnonb3oBaHusl. ConpoBoOXAeHNE
NporpaMMHOro U3aenvs B pesynbtate BCeraa faeT U3MeHeHre nporpaMMHoro npoaykra. Wrar,
3aHATbIV CONPOBOXAEHNEM, [OMIXKEH MOMHOCTbIO MOHMMATb MPOrPaMMHbI/ NPOLYKT, B KOTOPbIA
HeobXxoAMMO BHOCUTb M3MEHeHNs. B HekoTopbix cnydasix Tpebyetcst 0by4eHne cneumanmcToB no
COMpoBOXAeHMI0. B npouecce akcnnyataumm n CONpoBoXaeHUs co3naetcs JlokyMeHT,
oTpaxarowWnii ICTOPUIO Pa3BUTUS NpoekTa. Ha paHHUX cTaamsx aKcnayataumm cywecTeyeTt
rapaHTUiiHbIA Nepuo, Koraa paspaboTymk CoOXpaHseT OTBETCTBEHHOCTb 3a UCMPaBneHNe ownbok B
nporpaMMHoM npoaykte. OKOHYaHWe rapaHTUInHOro Nepuroaa PKCUPyeTCs OKOHYaTEbHOM
NPUEMKOI, KPUTEPMEM KOTOPOI CNyXMUT YCNEWHOe BbIMOIHEHNE BCEX NMPUEMHbIX TECTOB U
NoATBEPXAEHME BbIMONHEHUS BCeX TpeboBaHMii nonb3osartens. MOMEHT OKOHYaTeNIbHOW NPUEMKM
COOTBETCTBYET (POPMabHO Nepenaye NPOrpaMMHOro n3aenms ot paspaboTymka K Nonb3oBaTENHo
(06bl4HO opraHm3aumm). ConpoBoXAEHNE NPOrpamMMHOro obecrneyeHunsi CBSI3aHO C BHECEHUEM
N3MEHEHWI B TEHEHNE BCETO BPEMEHW MCMONb30BAHWS MPOrPaMMHOro nanenus. MpuymHebl,
onpenensitowme HeobXoaMMOCTb BHECEHNSI UBMEHEHWIA B N3OENNE: - Hanm4ne ownbok, - NSMEHeHne
TpeboBaHMs NoNb30BaTenNs, - NosiBNeHne 6onee CoBepLEHHbIX 0BWECUCTEMHbBIX MPOrPaAMMHbIX
CPEeACTB UM TEXHNYECKMX YCTPOMNCTB, - UBMEHEHWE OPraHN3aLUMOHHON CTPYKTYpPbI, YCNOBUIA 1
MeToLoB paboTbl NONb30BaATENS.

Tema 13. YnpaBneHue paspabotkon MO.
naboparopHasi pabora (4 4aca(oB)):
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Crpyktypa ctaHgapta FTOCT ISO/IEC 12207 NMepsblit pasnen onvcbiBaeT 06nactb NPUMEHEHUS
HaHHoro ctaHgapTa. 1. HasHayeHune. YctaHaBnmeaeT obuyto cTpykTypy npoueccos XL MNC, Ha
KOTOPYIO MOXHO OPMEHTMPOBATLCSA B MPOrpaMMHoin nHayctpun. OnpenenseT npoueccol, paboTbl 1
3a4a4u, KOTopble UCMOMb3YTCA: NPU NPUOBPETEHNN CUCTEMbI, COAEPXALLEl NPOrpaMMHble
cpencTsa, Unv OTAENbHO NOCTaBASEMOro NPOrpPaMMHOro NPOAyKTa; NPM OKasaHUM NPorpaMMHON
ycnyru, a Takxxe npu noctaeke, paspaboTke, aKCnayataumm u ConpoBOXAEHNN MPOrPaMMHbIX
npoaykToB. 2. ObnacTb pacnpoctpaHeHus. MNpuMeHsieTcs Npyu NPUOBPETEHUN CUCTEM,
NpOrpaMMHbIX NPOOYKTOB M OKa3aHuM COOTBETCTBYIOLWMX YCNYr; @ TakxXe Npu nocTaske, paspaboTke,
aKcnayatauum 1 ConpoBOXAEHUN NPOrpPaMMHbIX MPOAYKTOB M NPOrPamMMHbIX KOMAOHEHTOB
nporpaMMHo-annapartHbix cpeacTts. 3. Anantaums. Onpenensiet Habop npoueccos, paboT 1 3agad,
npefHasHa4YeHHbIX ANg agantauum K yCnoBusIM KOHKPETHbIX MPOrpaMMHbIX NPoekToB. Npouecc
agjantaumm 3aknio4aeTcs B UCKNIOYEHUN HEMPUMEHSEMbIX B YCNIOBUSX KOHKPETHOrO nNpoekTa
npoueccos, paboT 1 3apay. 4. CootseTtcTBre. COOTBETCTBME CTaHAAPTY ONpenensieTcs kak
BbIMOMHEHME BCEX NPOLECcoB, paboT 1 3aaad, BbibpaHHbIX U3 cTaH4apTa B Npouecce agantaumu,
L1 KOHKPETHOro NPOrpaMMHOro npoekTa. BoinonHeHne npouecca nnv paboTbl cYMTaeTCS
3aBEpPLIEHHbIM, KOrAa BbIMNONIHEHbI BCe TpebyeMble Anst HUX 3a4a4v B COOTBETCTBUN C
npeaBapuTenbHO YCTaHOBNEHHBIMU B AoroBope TpeboBaHunaMu. 5. OrpaHuyeHms. OnucoiaeTt
apXUTEKTYpy NPOLECCOB XU3HEHHOMO LUKNa NPOorpamMMHbIX CPEACTB, HO HE onpeaenseT netanu
peanusaummn nnm BbiNONHEHUS paboT 1 3a4ay, BXOAAWMX B AaHHble npouecchl Moa kavyectsom NC
MPUHSTO NMOHUMATb COBOKYMHOCTb XapakTEPUCTUK, OTHOCSILLYIOCS K ero CroCOBHOCTM YO0BNETBOPSTh
yCTaHOBNEHHbIM NOTPeBOHOCTAM. OBLWENPUHATOR MOLENbIO, Nexalleil B OCHOBE OLIEHKM KayecTBa
MC, anaetca mooenb, pernameHTnpoBaHHas B ctaHaapTe ISO/IEC 9126-1:2001
?NHgpopmaumoHHas TexHonorus. OueHka nporpaMMHOro Npoaykra. XapakTepucTukn kadecTtsa u
PYKOBOACTBA MO UX NMPUMEHEHMIO?. B COOTBETCTBUM C OaHHbIM CTaHOAAPTOM MoLenb kadecTtsa 1C
npeacTaBnsieT coboit nepapxmyeckyto CTPYKTYpY, COCTOSILLYIO N3 TPeX YPoBHeN. 1. XapakTepuctmku
KayecTBa (Lenu) - To, YTO Mbl XoTMM BMAeTb B [1C. 2. ATpubyTbl kayecTsa - colictea INC,
nokasblBatowme npubnmxexve K uenun. 3. MeTpumku - KONM4ecTBEHHbIE XapakTePUCTUNKM CTENEHN
Hanmuusi atpmbyToB. BepxHuii ypoBEHb AAHHOW MOLENN NPeACTaBNEH WECTbO OCHOBHbIMM
xapakTtepucTtukamm kadectsa C. 910 OyHKLMOHANbHOCTb, HAAEXHOCTb, MPaKTUYHOCTb,
3PPEKTUBHOCTb, COMPOBOXAAEMOCTb 1 MOBUNBHOCTL. DyHKLMOHaNLHOCTL [ 970 cnoco6HocTs MC
BbIMOMHATb HABOP (OYHKLMIA, YOOBNETBOPSAOWMX 3aAaHHbIM NOTPebHOCTSM nonb3osatenei. Habop
yKasaHHbIX (OyHKLIMIA onpenensietcs Bo BHewHeM onucanum MNMC. HanexHocTb - 3T0 cnocobHOCTb
MNC 6e30Tka3HO BbIMONHSATL ONpenenéHHble PYHKUMM Npu 3a4aHHbIX YCNOBUSIX B TEYEHNE
3a[aHHOro Nneproaa BpeMeHM ¢ 0oCTaTo4HO 6onbloi BeposiTHOCTbI0. HagéxHoe MNC He ncknovaet
HanmMuusi B HEM oWMBOK, BaXHO, 4TOObLI 3TV OWMOKN NPK NPaKTUYECKOM npumeHeHun atoro MC B
3a[aHHbIX YCNOBMSAX NPOSABASNUCD AOCTATOYHO penko. Jlerkoctb npuMeHeHns U aTo
xapakTtepucTukn NC, KoTopble NO3BONSIOT MUHUMU3NPOBATb YCUANS NONb30BaTENS MO MNOArOTOBKE
NCXOOHbIX JaHHbIX, MPUMeHeHuio MNC 1 oLeHKe NONYYeHHbIX peaynbTaToB. SdhdpekTnaHocTb [ 310
OTHOLLEHWE YPOBHS ycnyr, npefocTtaensieMbix MNC nonb3oBatento Npu 3afaHHbIX YCNOBUSIX, K 06 beMy
NCMoNb3yeMbIX pecypcoB. ConpoBoxaaeMocTb L a1o xapaktepuctuku MNC, KOTOpblE NO3BONSIOT
MUHVMMM3MPOBATb YCUNUS MO BHECEHUIO N3MEHEHWNIA NS YCTPAHEHUS B HEM OWMNOOK 1 MO ero
MOOMUKALIMM B COOTBETCTBUM C M3MEHSIIOWMMUCS MOTPEeBHOCTSIMU nonb3oatenei. MobunbHocTs [
310 cnocobHocTb MNC bbITb NEPEeHECEeHHbIM N3 0AHOIN cpenbl (OKPYXEHWUS) B APYryto, B YACTHOCTH, C
0QHOro KoMMbloTepa Ha Apyroin. PyHKUMOHANBHOCTb U HAAEXHOCTb SBASIOTCS 06s3aTeNbHbIMU
xapakTepucTtukamm kadectsa C. PaspaboTtka cneumndprkaumm ka4ectsa CBOAUTCS K MOCTPOEHMIO
Mmogenu kadectsa NC. B aT0i1 Mogenu fonxeH ObiTb NEpeYeHb BCEX CBOWCTB, KOTOPbIMU TpebyeTcs
obecneuntb NC, 1 KOTOPbIE B COBOKYMNMHOCTI 06pasytoT npuemnemoe kadvectso [MC.

Tema 14. OokymeHTauus MO.
naboparopHasi pabora (4 yaca(oB)):
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JlokyMeHTaumMsl Ha NporpaMMHoe obecrneyeHne ? 3T0 AOKYMEHTbI, CONMPOBOX AAoWMe NporpamMmmHoe
obecneyerne (MO) ? nporpamMmy UM NPOrpPaMMHbIA NPOAYKT. DT AOKYMEHTbI OMMCHIBAIOT TO, KaK
paboTtaeT nporpamma u/vnm 1o, kak eé ncnonb3osaTtb. JLOKyMEHTUPOBaHME 3TO BaXHas 4acTb B
pa3paboTke NporpaMMHOro obecrneyeHns, Ho 4acTo e yaensieTcs HeAoCTaTo4HO BHUMAHMSI.
CyuwiecTByeT 4YeTblpe OCHOBHbIX TUNa AokyMeHTauun Ha MO: apxutekTypHas/npoekTHas ? 063op
nporpaMMHoro obecnedyeHuns, BKIOYaoWmMin onncaHne paboyer cpeapl U NPUHLMNOB, KOTOPbIE
LONXHbI 6bITb NCMONb30BaHbl NpK cosnaHuy MO TexHnyeckas ? [OKYMEHTauust Ha koA, anropuTMbl,
nHTepgoencol, APl nonb3oBaTtenbckas ? pykOBOACTBA A1 KOHEYHbIX NONb30BaTenen,
a[MVHMCTPATOPOB CUCTEMbI M APYroro nepcoHana MapketTuHrosast ApXuTekTypHas/mpoekTHas
LOKyMeHTauus MpoekTHas AoKyMeHTauns o6bl4HO ONMChIBAET NPOaYKT B 06Wwux Yeptax. He
onucbIBas TOro, kak 4to-nmbo byneT Mcnonb3oBaTbCs, OHA CKOpee 0TBeYaeT Ha BOMPOC ?rnoyemy
MMEHHO Tak?? Hanpumep, B NPOEKTHOM [OKYMEHTE NPOrpamMMnCT MOXET onncatb 060CHOBaHMe
TOro, MOYEMyY CTPYKTYpPbl AaHHbIX OpPraHM30BaHbl UMEHHO TakMM 06pa3oM. ONMCbIBAIOTCS NPUYMHBI,
noYeMy Kakoi-nmbo Knacc CKOHCTPYMPOBaH onpenenéHHbiM 06pa3oM, BblAENSOTCS NaTTepHbl, B
HEKOTOPbIX CRy4asix faxe OAtoTCa Naeun Kak MOXHO ByaeT BbINOAHWUTL YNYHIEHUS B AaNbHERLIEM.
Hwnyero n3 aToro He BXOAMT B TEXHUYECKYIO U NOJSIb30BATENbCKYIO JOKYMEHTAUMIO, HO BCE 3TO
LEeNCTBUTENbHO BaXHO AN NpoekTa. TexHnyeckas goKyMeHTauns 970 UMEHHO TO, YTO
noapasyMeBatoT NoL TEPMMHOM AOKYMeHTaums 6onbWMHCTBO NporpamMmmcToB. MNpy co3naHnm
nporpamMbl, 04HOMO NMWb KOAA, Kak NpaBuio, HepocTaToyHo. [onxeH ObiTb NpenocTaseH
HEKOTOPbIA TEKCT, ONUCHIBAIOLWMIA PasfiMyHble acrekTbl TOro, YT0 UMEeHHO Aenaert kofa. Takas
JOKYMeHTaums 4acTo BK/0YaeTCs HenocpenCcTBEHHO B UCXOAHBIN KOL UV NpefocTaBnsercs
BMECTe C HUM. [ofobHas LOKyMeHTaLMs UMEET CUJIbHO BblPaXXEHHbI TEXHUYECKMX XapakTep 1 B
OCHOBHOM MCnonb3yeTcs ans onpeneneHns n onncaHnsa APl CTpyKTyp LaHHbIX 1 anropuTMOB.
YacTo npu cocTaBneHnn TEXHNYECKOM OOKYMEHTauum UCnosnb3yTCA aBTOMaTU3NPOBaHHbIE
cpeancTea ? reHepaTtopbl 4OKyMeHTauun. OHU NonyyarT MHPOPMaLMo U3 crneumanbHbiM 06pas3om
0POPMIIEHHBIX KOMMEHTAPUEB B MCXOOHOM KOJe, 1 CO34at0T CNPaBOYHble PYKOBOACTBA B
KakoM-nnbo dpopmarte, Hanpumep, B Buae Tekcta unm HTML. Micnonb3oBaHne reHepaTopoB
JOKYMEHTauumn 1 JOKYMEHTUPYIOWMX KOMMEHTapMEB MHOMMMU NPOrpaMMmncTammn npu3HaéTcs
ynoOHbIM CPeacTBOM, MO Pa3/NYHbIM NPUYMHaM. B yacTHOCTW, Npy TakoM Noaxone LOKyMeHTauus
ABNAETCH YaCTbiO UCXOOHOMO KO4a, M OOHU U Te Xe UHCTPYMEHTbI MOTYT MUCNONMb30BaTbCA OJ15
cbopkyM NporpamMmbl U OIHOBPEMEHHON COOPKMN AOKYMEHTALUMM K Heil. DTo Takxe ynpolaeT
nogaepXKy OOKYMEHTauun B aKTyaslbHOM COCTOSHUMN.

Tema 15. PaspaboTtka 1 ctaHpapTM3aumns UHCOOPMaLMOHHbIX TEXHONOIUNA.
naboparopHas pabora (4 4aca(oB)):
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Cranpapt B UIT onpenenstoT kak obwenpuHsaTole TpeboBaHUs, NpeabsBnsieMble K TEXHUHECKOMY,
NporpaMMHOMyY, MHGOPMALIMOHHOMY 1 MHOMY 0BecnedeHnto, KoTopble 06ecrneymBatoT BO3MOXHOCTb
CTbIKOBKM M COBMECTHOW paboTbl cnucteM. Pasnnyatot: ctaHaapThl Ae-tope (06 bsBNeHHbIE 1
NPUHATbIE OPULMANBHO); CTaHOAPTbI Ae-(pakTo (He OPOPMIIEHHbIE B BUOE OOKYMEHTA, HO
NPpUMEeHsieMble Ha NpakTuke). B obnactu TpaanumMoHHOro ?mMatepuranbHoro? Nnpou3BoAcTBa AaBHO
cnoxwunack cuctema noanepXKky U cornacoBaHusi CTaHaapToB, a B 061acTu MHAPOPMAaLMOHHbIX
TEXHOMOrNin MHOroe ewé npencTout caenatb. [onynsipHoe nporpaMmMHoe obecrneyeHne He 3HaeT
rpaHuL, TEPPUTOPUIA U [OCTAaTOYHO BbICTPO pacnpocTpaHsieTcst No BceMy mupy. MNoatomy Ha
HauMOHaNbHOM, MEXKOPNOPaTMBHOM 1 MeXAyHapO4HOM YPOBHSIX BCE yalle TpebyeTcst
NCMNONb30BaHNe 06Wmx (YHUGULMPOBAHHbBIX) MEXAYHAPO4HbIX CTaHAAPTOB. BaxHO 0TMETUTL
aKTMBHOE ncrnonb3oBaHue VIHTepHeTa npu paspaboTke CTaHOapTOB, B KOTOPO NPUHMMALOT yyacTue
MHOrMe opraHm3aunm 1 CNeLnanmncTbl X PasnnyHblX CTPaH. OTO TeNeKOH(EePEHLNN C AUCKYCCUSMN
no Hambonee BaXHbIM BONPOCaM; 3N1eKTPOHHOE FOfI0CoBaHME MO YTBEPXAEHNIO NMPOEKTOB
CTaHOapPTOB Ha pa3HbiX CTaamsx pa3paboTku BNOTb A0 cTaTyca MexXAyHapoaHOro CTaHaapTa;
opraHM3aumns O4HbIX CEMUHAPOB U KOHQDEPEHLUMIA; OpraHn3aLms NoHOro aNeKTPOHHOro apxuea,
JOCTYNHOro no cetn. Pasentne nHpopmMaumoHHbIX TEXHONOMMI CBA32HO C HALMOHANTbHBIMU U
MeXJOyHapoOHbIMM cTaHaapTamu. MexayHapoaHble CTaHgapTbhl CO34a0TCH HA OCHOBE LWECTH
NPUHLMNOB, onpeaeneHHbix BcemmnpHoi Toproson opraHusauueint (BTO): oTKpbITOCTb,
NpO3pPaYHOCTb, HEMPEAB3ATOCTb N COBNIOAEHNE KOHCEHCYCA, 3PEKTUBHOCTb U
LienecoobpasHOCTb, COrnacoBaHHOCTb U HaLLENeHHOCTb Ha pa3sutue. B Poccumn co3paércs
oTeYecTBeHHasi HopmaTueHas 6a3a B 06n1acT MHPOPMALMOHHBIX TEXHONOrMiA. [ns
cTaHgapTusaumm HOOPMAaLIMOHHbIX TEXHONOMMIM, NHGOPMALMOHHO-TENIEKOMMYHUKALMOHHbIX
CUCTEM N NPOEKTUPOBAHUSA NHADOPMALMOHHBIX CUCTEM B CTPaHe CO34al0TCa HAUNOHAsTbHbIE
cTaH4apTbl U Apyrne HopMaTuBHble JOKyMeHTbl. OHM onpenenstoT yHaamMeHTanbHble obwume
npouenypbl, NONOXEHNS U TpeboBaHUs, KOTOPbIE MOTYT ObITb MCMONb30BaHbI B PA3NNYHbIX
npeaMeTHbIX obnacTax oesatenbHocTy. CywecTByOT CreumnanavpoBaHHble OpraHn3aumu:
BHWWcTarnpapT, Noctexkomuccum Poccum u gp.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLUNINHBI (MOOYNS)

Ctpanunua 16 n3 23.

Buaopbi
N Paspnen Cemect Hepens | camocTosiTenbHon [TpyA0eMKOCTb g‘:‘%“g::):‘::;gﬁg;
JAMCUUNINHDbI pcemeCTpa pabortbl (B yacax) a60TbI
CTYAEHTOB P
noaroToBkK
] Tema 1. NporpammHoe v ngﬂa?uSerg 5 jomallHee
" lobecneyeHve SBM. HU
eHne 9 3anaHns 3apaHne
noaroToBK
Tema 2. [MakeTbl v ugﬂaciugerg > JomaliHee
" [npuknapHbIX NporpammM.
puknag porpa 3ananms 3agaHue
noaroToBkK
Tema 3. lNporpaMmHble v ngﬂalﬁerg 5 gomallHee
: TBA. HU
cpencTea sananms 3agaHue
Tema 4. Xun3sHeHHbIN noaroToBK
sHe OAroToska JomallHee
. |UMKN NporpamMMHOro 7 JomallHero 2 sanaHne
obecneyeHus. 3agaHuns
Tema 5.
ema 5. Monen noaroToBka
XW3HEHHOro uukna v noMalHero 5 gomauiHee
" |nporpamMmHoro 3anaHns 3agaHue
obecneyeHus.
Tema 6. Pas TK NMOAroTOBK
vpa6o a OAroToska JomalHee
. [TpeboBaHwnii 1 BHewWwHee 7 JomallHero 3 sanaHne
npoekTuposaHme 0. 3agaHus
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Buabl
N Pasnen Cemect Hepens | camocrositensHon [TpymoeMKOCTb g‘:ﬂ%’::;';?:;g:gz
AdvcumnnuHbl pcemeCTpa paboTbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 7. CTPYKTYpHbIV
nogxon K noaroToBska
7. [NpoeKTUpoBaHMIO 7 JomatiHero 3 ggg:ﬁ;:e
NpPOrpaMmmHoOro 3ajaHuns
obecneyeHus.
Tema 8.
8 [NpoekTnpoBaHue n v Hgﬂ;ﬂﬁ::ﬁ 5 noMallHee
" InporpamMMmpoBaHue 3anaHns 3anaHve
moaynewn.
Tema 9. ) MOAroToBka [omalHee
O6bEKTHO-OPVEHTMPOBAHHbII AnoMauwHero 1 3anaHme
g [nomxon k 7 3ajaHuns
" |NPOEKTNPOBaHUIO noaroToBka K
NPOrpaMMHOro KOHTPONBHOIA 1 Kz'ggﬁg“b”a"
obecneyeHus. pabote P
Tema 10.
10 MpoekTnpoBaHme n v Hgﬂ;ﬂggﬁg 5 noMallHee
‘lpaspaboTka 3anaHmns 3agaHue
nHtepgoenca lO.
Tema 11. noaroToBka
11.|TecTupoBaHue, otnagka| 7 JoMmallHero 2 ggzaa;”;: ©
n cbopka IMO. 3a[aHNS
Tema 12. noaroToBka
12 ConposoxgaeHue N0 Ha v NOMALHEND > nomMauwHee
‘IcTagunn akcnayartaumm.
cTaguum aKkcnnyarau, AN 3ajaHve
13 Tema 13. YnpasneHue v Hgﬂ;ﬂSeBrKg 5 JomatiHee
' TKoM MO. HW
paspaboTtkoit MO 3anamms 3afaHue
Tema 14. noaroroeka noMallHee
14',D,OK meHTaums MO 7 AOMallHero 2 3ajaHue
y ' 3anaHus
noaroToBka
omallHee
Tema 15. Paspabotka u AnoMauwHero 2 3ﬂauaH|/|e
15 CT@HAapTM3aLMSA > 3ajaHus
"IMHGOOPMALIMOHHbIX
hopmaLl ronroroska k KOHTPONbHAas
TEXHOMNOrNIA. KOHTPOJbHOW 4 26072
paboTe P
Ntoro 36

5. O6pa3oBarenbHble TEXHONOrMU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

O6yyeHune NPonCxXoanT B OOPME NEKLIMOHHBIX 1 NabopaTopHbIX 3aHATUIA, @ TakXKe CaMOCTOATENbHOM
paboTbl CTYAEHTOB.

TeopeTunyeckuii MaTepvan nsnaraeTcst Ha nekumsix. Mpryem KOHCNEeKT NeKLMii, KOTopbIiA ocTaeTcs y
CTyLleHTa B pe3ynbTaTte NpocnywWmnBaHns Nekumnn He MOXeT 3aMeHnTb y4ebHuK. Ero
LieNb-CPOPMYINPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuid. Mpocnywas nekumio, NoNe3Ho
03HaKoOMUTbCS ¢ 6bonee NOAPO6HbLIM N3NOXEHEM MaTepuana B y4ebHuke. CnMcok nutepatypbl
pasneneH Ha [1Be KaTeropvmn: HeobxoaAMMbliA Ans caayy 3a4eta MUHUMYM U JOMONTHUTENbHAS
nuTeparypa.
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MN3yyeHne kypca noapasyMeBaeT He TONbKO OBMaAeHUE TEOPETUYECKMM MaTEPManom, HO 1
Nony4YyeHne NPakTUYecKnx HaBbIKOB Ons Gonee rnybokoro NOHMMaHUs pasnenoB Ha OCHOBE PelLleHNs
3a4ay v ynpaxHeHui, UNMICTPUPYIOLWNX 00Ka3biBaeMble TEOPETUYECKMNE MOMNOXEHUS, a TaKXe
pa3BuTNE abCTPaKTHOrO MbIWIEHNS 1 CMNOCOOHOCTM CaMOCTOSITENBHO [0KA3bIBaTh YTBEPXAEHUS.

CamocToaTenbHas pa60Ta npeanonaraetT BblNONMHEHNE JOMallHNX pa60T. npaKTI/I‘-IeCKI/Ie 3adaHuns,
BbIMOJIHEHHbIE B ayANTOPUN, NpeHa3Ha4YeHbl 014 yKa3aHns obwwmx MeToooB peweHns 3ana-
onpeneneHHoro Tuna. 3aerI'II/ITb HaBblK/ MOXHO NUWb B pe3dynbTarte CaMOCTOATENbHOMN pa6OTbI.

Kpome Toro, camocTosTenbHas paboTta Bk/o4aeT NoAroToBKy K 3a4eTy. [py noarotoeke K coave
3a4eTa Becb 06beM paboTbl pekoMeHayeTCs pacnpenensito PaBHOMEPHO Mo OHSIM, OTBEAEHHbIM AN
NOArOTOBKM K 3a4eTy, KOHTPONMPOBATL KaXAblii AeHb BbINONHEHUS paboTbl. Jlyywe, ecnm MoXHO
nepeBbINONHUTL NnaH. Toraa 6yneT pe3epe BPEMEHN.

6. OueHOUYHble cpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4ebHO-MmeToanyeckoe obecneyeHue
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. NMporpammHoe ob6ecneyeHne SBM.
JoMalHee 3ajaHune , NpuMepHble BOMpPOCHI:

MporpammHoe obecne4veHue (MO) n ero knaccudpmkaums. CuctemHoe n npuknagHoe MNO. Pexumbl
paboTbl 1 PYHKLUMM OnepaumnoHHoi cuctembl. Cuctema nporpamMmmpoBaHust. Cuctema KoHTpons u
anarHocTtuku. MNprknagHble NporpaMmbl U NakeTbl NPUKNaaHbIX NporpamMm. ictopus passntms
npuknagHoro nporpamMmHoro obecnedveHns. Knaccmgoukaums npuknagHoro NporpaMmmMHoOro
obecneyeHuns.

Tema 2. lNakeTbl NpUKNagHbIX NPorpaMM.
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

Onpegnenexune naketos npuknagHeix nporpamm (M), Knaccudpoukaums MIr. CoctaeHble YacTtu
M. MooynbHbIA NpUHLMN hopMUpPOBaHMA naketa. PyHKUUM OTOeNbHbIX Moaynen naketa. Mogenb
npeameTHol obnactu naketa. Ctatmyeckas n oMHammyeckas MoLenu npegmeTHon obnactu

Tema 3. NporpamMmmHble cpencTsa.
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

MoHsaTue nporpammHoro cpenctea (MC), nporpammHoro npoaykTa (M) n nporpamMmHoro nsgenus
(MN). OcHoeHble TpeboBaHus, Npeabasnsiemble K MM kak K npoayKumm
NpPON3BOACTBEHHO-TEXHNYECKOro Ha3Ha4veHus. VIHdpopmartumka kak otpacnb nponssoacTsa
nporpamMmMmHbIX n3nenuin. Passntne otpacnv Nnpons3soncTsa NporpamMmMHbIxX n3genunin B Poccuu.
[MoHsaTUe pbiHKa NporpamMmmMHbIx cpencTts. MapkeTuHr NporpaMMmHbIX NMPOLAYKTOB.

Tema 4. )KM3HEHHbIN LUKN NporpaMMHOro obecneyeHus.
JOMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

MoHaTne xmnaHeHHoro umkna (XKLU) nporpammHoro obecneyeHuns. Onpenenexmne XL,
MexayHapogHbiM ctaHaapToM ISO/IEC 12207:1995. OcHosHble npouecchl XL MO.
BcnomoratenbHble npoueccol XL, MN0O. OpraHnsaunoHHblie npouecchl XL M0, Baanmocsasb mexay
npoueccamn XL, MO.

Tema 5. Mogenu XU3HEeHHOro uukKna nporpaMmmHoro obecneyeHuns.
JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

Monatne momenn n ctagumn XU MO. Xapaktepuctuka ctagui co3ganuns N0O. KackagHas v
cnupanbHas mogenu XL. NMoaxon RAD (Rapid Application Development) k paspabotke IMO.

Tema 6. Paspabotka Tpe6oBaHUI 1 BHeLLUHee npoekTuposaHue MO.
LoOMallHee 3afaHune , NPUMepPHbIE BONPOCHI:

AHanua n paspaboTka TpeboBaHuii k NMO. Onpenenexne uenei cospaxms MNO. PaspaboTka BHEWHWI
crneundgukaumin npoekTa. Vicnonb3oBaHne NporpaMmmHoi uHxeHepun npu paspabotku MNO. MoHaTre
CASE ? texHonorun. O63op CASE-cpeacts ans npoektnposanms 0.

Tema 7. CTPYKTYpPHbIN NOAX0M, K NPOEKTUPOBaHMWIO NPOrpaMMHOro o6ecneyeHus..
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

XapakTepucTrka n OCHOBHbIE MPUHLMNbI CTPYKTYpHOro nogxoga. SADT (Structured Analysis and
Design Technique), DFD (Data Flow Diagrams) n ERD (Entity-Relationship Diagrams) monenu
CTPYKTypHOro nogxona. KoHuenuun cyHkumnoHanbHo mogeny SADT. CocTtae oyHKUNOHaNbHOW
mogzenwu. [NoctpoeHne nepapxun gunarpamm monenen ctaHgapra IDEFO. Tunbl cBssen mexay
PYyHKLNAMN.

Tema 8. lNpoekTpoBaHMe U NporpaMmmmpoBaHne Moayneu.
JoMallHee 3afaHune , npuMepHble BOMpPOCHI:

MoaynbHbIA IPUHLMA NOCTPoeHNs 1 npoekTuposaHms MO. MNMpoekTuposaHne 1 KOANPOBAHME NOTUKN
mopynei. TpeboBaHMs K CTPYKTYpe MOOyns 1 B3aMMOLENCTBMIO Moaynen Mmexay cobon. CBA3HOCTb
moayns. CuenneHme mogynei. dTanbl NporpammupoBaHmns. lNowaroeas getanusauus u CTPyKTypHoe
nporpammmnposaHue. CTuib NPOrpamMMnUpPoBaHnS.

Tema 9. O6BEKTHO-OPMEHTUPOBAHHbIN NOAX0M K NPOEKTUPOBAHUIO MPOrPaMMHOro
obecneyeHus.
nomallHee 3afaHve , NPUMepPHbIe BOMPOCHI:

OnpepneneHne 1 onucaHne apxuTekTypbl NporpaMMHoro obecneyeHns. basosble cpeacTaa no
cosnaHuio apxutekTypbl MO. Cnocobbl hopManbHOro npeactasneHnst 3HaHunii. OCHOBbI YCTPONCTBA
N MCNONb30BaHME 9KCMEPTHbIX CUCTEM B pa3paboTke afanTUpyemMoro NporpamMmMHoro obecneyeHns.
OcHoBHble HanpasneHus uHTennekTyanuaauuu MO.

KOHTponbHas paboTa , NpuMepHble BONPOCHI:

CoctaBneHune 0630pa 0CHOBHbIX cTaHaapToB obecneyeHns kadectea 0.
Tema 10. NMpoekTnpoBaHue n paspabortka nHrepcpenca MNo.
JoMalwHee 3afaHune , NpuMepHble BOMpPOCHI:

BnunsiHne sproHomMmku Ha ynobcTBo paboTbl Ha koMnbioTepe. Mcrnxonornyeckas sproHomuka.
NHTepdpeiic nporpaMmHoro cpeacTea. MpuHUMnbl NPoeKkTMpoBaHns nHtepgoerica. Coctas
MHTepgerica cMCTeMbI: NpoLecc BBO4A/BbIBOAA M NpoLecc ananora. Kputepum xopolwero auanora.
OpraHmaauuns ynpaenexms [NC ¢ BXOAHbIM S13bIKOM KOMaHAHOro TMNa, ¢ 13bIkOM KOMaHAHOro Tuna.
OpraHusauns guanora Tuna Bonpoc-0TBET Y HA OCHOBE KOMaHOHbIX popM. Vicnonb3oBaHue
CMELaHHOW CTPYKTypbl Ananora.

Tema 11. TecTupoBaHue, oTnagka u céopka MoO.
JoMallHee 3aaaHune , npuMepHble BONpPOCHI:

Onpegnenexne n npuHumnnbl TectupoaHus MO. Kateropum ownbok. TecTnpoBaHme n otnamnka
nporpamm. AKCMoMbl TecTupoBaHus. CpefcTea TecTupoBaHus. AHann3 puckoB Kak CpeacTso
TectuposaHus. [Npouecc TectuposaHus. Metonobl TectuposaHus nporpamm. Metogpl
NPOEKTUPOBAHNSA TECTOBbLIX HAOOPOB AaHHbIX. COopKa NporpamMm nNpu TECTMPOBAHUN.

Tema 12. ConpoBoxaeHue NO Ha ctaguu akcnayarauuu.
LoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:

Mpobnembl BHEAPEHNS, aKcnyaTaumm n conposoxaeHms M0O.
Tema 13. YnpaBneHue pa3pabotkon MO.

JoMallHee 3ajaHve , NPUMEepPHbIE BONPOCHI:

CraHpapTtusaums n MeTponorusi B paspaboTtke nporpamMmHoro obecnedeHus. MNMoxHstme
kadecTtBeHHoro C n cBa3aHHble C HUM xapakTepucTukn. CtaHgapTu3auns nokasartenen ka4ecTea
MNC. XapaktepucTtuku kavyectsa 6a3oBoro MexayHapogHoro ctaHgapta ISO 9126:1991.
HagnexHocTb [10. OCHOBHbIE KONMYECTBEHHbIE NOKa3aTenn HagexHocTn. Knaccudpukauus mogenen
HaOEeXHOCTMW.

Tema 14. OokymeHTauus MO.

JoMallHee 3ajaHne , NPUMEPHbIE BONPOCHI:

MpuHLMNbI 1 cCTaHAAPTbLI LOKYMEHTUPOBAHMS NPorpamMmMHoro obecneyeHus. MpencrasneHne
ctaHgaptoB ECIM . JokymeHTMpoBaHme cTaauii pa3apaboTku, aTanoB 1 cogepxaHuns pabor.
TunoBas cTpykTypa 1 cogepxaHue aKcrnnyartaunoHHbIX JOKyMeHTOB nonb3osatenein MO. Tunosas
CTPYKTypa 1 coaepXaHne TEXHONOrM4ecknx LOKyMeHToB ans paspabotyunkos MO. Cpeactea
NOKYMEHTMPOBAHUS.
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Tema 15. PaspaboTtka 1 ctaHpapTM3auus MUHCPOPMaLMOHHbIX TEXHONOIUNA.
JoMallHee 3afaHune , NpuMepHble BOMNpPOCHI:

Atanbl pa3paboTky TEXHONMOMMYECKNX NPOLECCOoB. MNapameTpbl TEXHONOrMYECKUX NPOLIECCOB.
Kputepun kayectsa TeXHONOrMYeckmx npoLeccos. Kputepum ontumMmaaumm MHGOPMaLMOHHbIX
TexHonoruin. Cpenctea NPoeKTUPOBaHMS TEXHONOMMYECKMX MPOLLECCOB.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
AHanuna cootBeTCcTBUS BblOpaHHoMy ctaHaapTy MO (Ha KOHKPETHOM NpuMepe).
Tema . UToroesasi popma KOHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:
Bonpocsl K 3a4eTy:

1. Kputepum kadectsa nporpammHoro cpencrea. Onpegenenue kadectea 1O B ctaHgapte 1ISO
9126. MHoroyposHeBas Mogenb kadecTtsa M10O. OLeHOYHble XxapakTepucTukm kadyectea
NporpaMMHOro Npoaykra

2. XN3HEHHbIN LMKN NporpaMMHOro NpoaykTta, gasbl XM3HEHHOro LUMKna. oT1anbl KNaccu4eckoro
XKN3HEHHOIO UKKra, nx cooep>xaHue.

3. daza paspaboTku, atanbl npouecca paspabotkn. CtpaTternm KoHcTpymposaHus MO: nnHenHas,
WHKPEMEHTHAS, 9BOJIIOLIMOHHAS.

4. Ctanpapt ISO/IEC 12207-95: OCHOBHblE ONpefeneHuns - cuctema, Moaenb XNU3HEHHOro LMKna,
KBanugukaumoHHble TpeboBaHnsi. OCHOBHblE MPOLECCHI, X coaepXaHue, paboTbl 1 3aaaqun
npouecca pa3paboTku.

5. Cranpapt ISO/IEC 15504 (SPICE): oueHka BO3MOXHOCTel pa3paboTynka. CBsi3b 3TOr0
cTaHgapTa ¢ mogenbto 3penoctu npeanpuatua SEI CMM.

6. MNporHocTmyeckme Moaenu npouecca paspaboTku: kackagHas, RAD, cnvpanbHasi.
7. ApanTBHble MOOENM npouecca pa3paboTku: 3KCTpeManbHoe NporpamMMmnpoBanHmne, Scrum.

8. PykoBOACTBO NporpamMMHbIM npoekToM. NpensaputenbHbie oueHkn npoekTa. CUCTEMHbIA aHann3
n aHanu3 TpeboBaHmii. AHannM3 puckoB. [naHnpoBaHmne npouecca paspaboTku. Tunoeas CTpyKTypa
pacnpeneneHuns pabor.

9. KoHTponb npouecca pa3paboTtki. PaamepHo- 1 oyHKLMOHANIbHO-OPUEHTUPOBAHHbBIE METPUKMA.
MeTpuyeckne xapakTepucTnkm 06 bEKTHO-OPUEHTMPOBAHHBIX CUCTEM.

10. CTPYKTYpPHbIA 1 06 BEKTHO-OPUEHTMPOBAaHHbI Noaxonbl K paspabotke MO. Vix cpaBHUTENbHbI
aHann3. CywHocTb 06 bEKTHOro Noaxoaa K paspaboTke NporpamMMHbIX CPELCTB.

11. AHanu3 npeagMeTHo obnacTu: uenun n 3agadn. Mogenu npegmeTtHon obnactn. PopmanbHble
onpepenenuns. Knaccudgomkaumsa mogenein. Metogonorusg IDEFO, cuHtakcuc IDEFO-monenen.

12. [lnarpammbl NOTOKOB AaHHbIX (DFD-amarpammel) n guarpamMmbl NOTOKOB paboT
(IDEF3-nmarpammel), X MCNonb30oBaHWE NPU MOLENMPOBAHUN NPELMETHON 0bnacTu.

13. O6BEKTHO-OPUEHTMPOBAHHBI aHanM3 NpeaMeTHon obnacTn. MeToamka onpeneneHms rpaHnL
CUCTEMbI 1 KNtoYeBbIx abcTpakuuii. Mpumep npoBeneHns aHanuaa. PyHKLUMOHANbHbIE U
He-goyHKLUMOHanbHble TpeboBaHMs K CUCTEME.

14. ®yHKUMOHaNbHbIe TpeboBaHus k cucteme. Cnocob nx npencrasnexHns B sune UML-guarpammbi.
[Mpymep onarpammbl C UCNOMb30BAHNEM OTHOWEHUN "pacumnpsaeT” n "sknovaet". [oHaTne
npeueneHTa n cueHapus.

15. KoHuenTyanbHas MOAeNb CUCTEMbI: KOHLENTyanbHbIe KNacChl, CUCTEMHbIE COObITUS 1
cucTeMHble onepaunn. Cnocob nx npeactaenexns B Buae UML-guarpamm. MNpumep
KOHUEeNTyanbHOro onnucaHus npeueneHTa.

16. [lnarpaMmbl B3auMOLENCTBUS KakK 3EMEHTbI KOHUeNTyanbHOM Mogenu. CMHTakcuc guarpamm
B3aMMOOENCTBUS.

17. MNMpoekTMpoBaHme NporpaMMHbIX CpeacTs. Llenn n 3apaym atana npoekTnpoBanHus. MoHsTre
MOJLENN NPOEeKTUPOBAHUS, ee OTINYMS OT KOHLEeNTyanbHoi Mmoaenn. CTaoum NpoekTUPOBaHUS, NX
KpaTkas xapakTepucTumka.
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18. 3agauu, pewaemblie Ha CTaguM 3CKU3HOro NpoekTupoBaHus. NoHaTue apxmutektypsbl INC.
Mpobnema Bbibopa apxmUTeKTypbl. BnusiHne apxmtekTypbl Ha Ka4eCcTBEHHbIe xapakTepuctuku MNC.

19. MoHsTUE MOayns 1 MOAYNbHOrO NPOrpaMMMpoBaHus. MpenmylwecTsa MoayNbHOro noaxona K
paspabotke MO. Moaynu kak cpeacTBo omanyeckoro cTpykTypuposanus MO. CeoiictBa Moayneil.

20. 3agauu, pelwaemMble Ha CTagun getanbHOro NPoekTMpoBaHus. Llenn n 3agayn npoekTupoBaHuns
nonb30BaTeNbCckoro nHTepderica.

21. MonsTtne wabnoHa. Knaccudmkaums wabnoHos. CtaHoapT onmcaHns WwabnoHoB.

22. oeHTudpmkauma MeToaoB nporpaMmMHbIX Knaccos. unarpaMmbl Knaccos, cnocobbl
oTobpaxeHns OTHOWEHWI accoumaunm n 3asncnumocTu. Npumep amarpammbl Knaccos.

23. TecTnpoBaHue 1 oTnagka nporpamMHoro cpencrea. Ctaamm TeCTUPOBAHNS U UX
xapakTtepucTtka. OCHOBHbIE MPUHLIMMbBI TECTUPOBAHMUS. TeCTbl 1 TeCTOBblE HAbopbI. [oHsATNE
TECTOBOr0 MOKPbITKS.

24. Otnapno4yHoe TecTnpoBaHune. COOTHOWEHME CTPYKTYPHOrO U (OYHKLMOHANBHOIO NOAXOA0B.
[MpuMepbl peanuaaumnn.

25. VIHTerpaunoHHoe TecTmpoBaHue. Buaobl nHTerpaunoHHoro tectmpoBaHus. Kputepum nonHoTbI
TecToBbIX HAbOPOB. PerpeccrnoHHoe TecTupoBaHue. Kpntepnm 3aBeplieHns 0TnaaoqHoro
TECTUPOBAHNS.

26. CnucteMHoe TecTMpoBaHue. Buabl cucteMHoro TectupoBaHus. Kputepum nonHoThl TECTOBbIX
HabopoB.

27. OcobeHHOCTM 06 bEeKTHO-OPMEHTUPOBAHHOMO TECTUPOBaHUS. PacwmpeHne obnact npuMeHeHns
TectTmpoBaHus. Kputepum TectmpoBaHns Moaenen. TectnposaHue Knaccos. TecTuposaHme
KnacTepoB M MNOTOKOBOE TECTUPOBAHME.

28. MMoHsITNEe aBTOMATU3NPOBAHHOMO TECTMPOBAaHUS. ABTOTECTbI. JlOCTOMHCTBA 1 HELOCTATKM
aBTOMAaTM3MPOBAHHOIo TecTupoBaHusl. Cpeactea aBTOMaTU3NPOBAHHOIO TECTUPOBAHKS.

29. Ytunuta mogynbHoro tectuposaHma NUnit. Cpencrtea onncaHns TeCToB. YTBEpPXAeHUS,
napameTpbl yTBepXOeHUN.

30. lNoHATME Bepcun NPOrpaMMHOro NpoaykTa n CUCTeMbl KOHTPONsa Bepcuii. Monenu
BEPCVIOHUPOBAHUS, X CPaBHEHME.

31. Cuctema Subversion, ee apxuTtekTypa. XpaHunuuie, ero cTpyktypa, npaesku. Komanobel SVN ans
paboTbl ¢ xpaHunuweM. MoHatrsa paboyeit konun n cnyxebHoro katanora. CueHapuii 06 beanHeHUs
npaBoK. KOHNUKTbI 1 CNOCobbl MX paspeLleHus.

32. MNoHaTne cbopkn, MaHmgpecT cbopkm. Coopka NPUNOXEHNS, CUCTEMbI aBTOMaTN3aLmMmn COOPKMN.
33. Ytunuta NAnt, doaiin cbopku n ero ctpyktypa. Llenun, 3aBucMmMocTb Lienei, onucaHue Lenei.
34. [lokyMeHTUpOBaHWe npouecca pa3paboTkn. Tunbl 4OKYMEHTOB yNpaBneHus.

35. [lokyMeHTUpOBaHMe NporpaMMHOro npoaykTa. JlokyMeHTaums ConpoBOXAEHNS, ee Ha3Ha4YeHune
n coctas. [Nonb3oBaTtenbckas LOKYMEHTALMS, ee Ha3HAYeHNe U COCTaB.

7.1. OcHOoBHas nuTteparypa:

1. ApxuTekTtypa n npoekTmpoBaHue nporpammHbix cuctem: MoHorpadus / C.B. Hazapos. - M.: HAL
NHdgopa-M, 2013. - 351 c. URL: http://znanium.com/bookread.php?book=353187

2. YnpaBsneHve Ka4ecTBOM nporpaMmMHoro obecnedveHuns: YuyebHuk / 6.B. YepHukos. - M.: N[,
DPOPYM: NHDPA-M, 2012. - 240 c. URL: http://znanium.com/bookread.php?book=256901

3. OCHOBbI NOCTPOEHNS aBTOMATU3NPOBAHHbLIX MHGOPMALIMOHHbBIX cucTem: YuebHuk / B.A. Bo3aeBa,
W.10. NNaBpeHTtbesa. - M.: N ®OPYM: HUL NHdpa-M, 2013. - 320 c. URL:
http://znanium.com/bookread.php?book=392285

7.2. lononHuTenbHasa nureparypa:
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1. MarapwvHa J1.I". TexHonorusi pa3paboTky nporpaMMHoro obecnedeHus: Yueb. noc. / J1.I.'arapuHa,
E.B.Kokopesa, b.0.BucHanyn; NMoa pen. npodp. J1.I.["'arapuHon - M.: U ®OPYM: HAL UHdopa-M,
2013. - 400 c. ObC "3HaHuyM": http://znanium.com/bookread.php?book=389963

2.YHeHuos C. B. MHoroatanHbin aHannm3 apxXmtekTypHOM HaOeXHOCTU U CUHTE3 0TKa30yCTONYMBOro
nporpaMMHOro obecrneyeHmns CNoOXHbIX CUCTEM [DNEeKTPOHHbIN pecypc] : MoHorpadoms / A. C.
KyaHeuos, C. B. YeHuos, P. lO. Llapes. - KpacHosipck: Cub. doenep. yH-T, 2013. - 143 ¢. - 9BC
"3HaHunym": http://znanium.com/bookread.php?book=492347

3.Uapes, P. 0. MynbTrBEpcnoHHOe nporpamMmmHoe obecnedyeHme. AnroputMbl roIOCOBaHMS U
oLEeHKa HaOEéXHOCTN [DNeKkTPOoHHbI pecypc] : MoHorpadoms / P. 1O. Llapes, A. B. Wrapwk, E. H.
Wrapwuk. - KpacHosipck: Cub. cpenep. yH-T, 2013. - 120 c. - OB6C "3HaHnyMm":
http://znanium.com/bookread.php?book=492377

4. AHTamolwkuH, O. A. lNMporpamMmHas nHxeHepus. Teoprs n npakTrka [OnekTpoHHbIA pecypc] :

y4yebHuk / O. A. AHTamowkumH. - KpacHospck: Cnb. depep. yH-T, 2012. - 247 c. - OBC "3HaHnym":
http://znanium.com/bookread.php?book=492527

7.3. UHTepHeT-pecypcCbl:

Buknnegus - http://ru.wikipedia.org

WNHTepHeT-XxypHan no UT - http://www.rsdn.ru

VHTepHeT-n3naHmne o BbICOKMX TEXHONOrMSX - http://www.cnews.ru/
NHTepHeT-nopTan obpasoBatenbHbIx pecypcos no UT - http:/www.intuit.ru
KomnbioTepHas aHumknonenus - http://www.computer-encyclopedia.ru

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNAUHbBI(MOOYNS)

OcBoeHve AncuUMnavHbl "TeXHONorMmn 1 cTaHaapTbl paspaboTku nporpaMMHoro obecneveHns"
npennonaraeT NCMNONb30BaHME CNeLyoWero MaTepuanbHO-TEXHUYECKOro obecneyeHns:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BbC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHenwmx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Beaywmx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUMKNONEONnN, CAOBapu U CNPaBOYHNKN,
3aKkoHogaTenbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHble Nnepnognyeckme n3aaHms n n3naHus,
BbiNyckaemble nsnatenncrsamm By30B. B HacToswee Bpems O965C ZNANIUM.COM cooTteetcTByeT
BCeM TpeboBaHMaM henepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBOro nokoneHus.

nabopatopHble 3aHATUS NO AUCLMININHE NPOBOASTCS B ayAUTOPUM, OCHALEHHOW LOCKOR 1 MEeNioM
(Mapkepom)

Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no
HanpasneHuio 02.03.02 "PyHaameHTanbHas nHgopmatmka n MHPOPMaLUNOHHbIE TEXHONOTMK" 1
npocounio NoArotToBkn CUCTEMHBIN aHann3 1 MHPOPMALNOHHbIE TEXHONOMUN .
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