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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 TexHonoruin , Ravil. Tagirov@kpfu.ru ; aupekTtop counuana Warmyxametos P.P.
PykoBoasiwme paboTHMKM 1 cneunanmctbl. Punman B r. 3eneHoA0NbCK
Ramil.Shaimukhametov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto naydyeHus oucumnnmHbl "TexHonornm n ctaHoapTbl pa3paboTky Nporpamm” siBnsieTcs
doopmupoBaHue y ctyneHTos cneunanbHoctn 01.02.00 lMNMpuknagHas nHgopmartmka n nHpopmartmka
doyHOaMeHTalbHbIX TEOPEeTUYECKNX 3HaHWIA NO BONPOCaM METOANKU U MPaKTUKN NPOEeKTUPOBaHUS
CNOXHbIX NPOrpaMMHbIX CPEACTB AN MHOPMALMOHHBIX CUCTEM, a Takxe 0byYeHne CTyAeHTOB
COBPEMEHHbBIM NMPOrpaMMHbIM CPeACTBaM Ansi NPOEKTMPOBAHMS NPOrpaMMHOro obecnedeHus,
OCHOBaHHbIM Ha ncnonob3oaHun CASE-TexHonoruum.

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

JNaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.10B.7 MNpodeccrnoHanbHblin" 0CHOBHOW
obpaszoBartenbHoit nporpammel 010400.62 MNpuknagHas matemaTuka n nHdopmaTka n 0THOCUTCS K
avcumnnnHam no Beibopy. OceamBaeTcs Ha 4 Kypce, 8 ceMecTp.

"TexHonorum n cTtaHaapTbl pa3paboTku NporpamMMHoro obecneyeHns " BXoAWUT B COCTaB
npogoeccnoHanbHbIX aucumnnianH. Yutaetcs Ha 4 kypce, B 8 cemecTpe.

3. KomneteHuuu obyyarowerocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUMIINHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUnn:

Pacwmndpposka
Wincpp komnerenuyu npuobpetaemon KoMNeTeHLun
MK-4 CNOCOBOHOCTb B COCTaBE HAy4YHO-UCCNEea0BaTeNbCKOro 1
(I'IpO(]peCCVIOHaﬂbeIe npon3BoOCTBEHHOIO KOJINEKTUBA pewaTtb 3ana4u
KOMI'IeTeHLI,VII/I) I'IpOCpGCCVIOHB.ﬂbHOVI OeATeNbHOCTU

CMOCOBHOCTb (POPMUPOBATDL CYXIOEHMS O 3HAYEHNN U

K-8 - o
n TBUSIX CBOEW N NOHANbHOW OEATENbHOCTU
(NPOCheCCMoHanbHbIE ocnenc CBO€V NPodPeCcCnoHanbHoM AesaTenbHOCTH C
y4eTOM coumanbHbIX, NPOJECCUOHANBbHbIX N 9TUYECKUX
KOMreTeHuun) N
no3nuunin
CNOCOBHOCTL pelwarb 3aaayv NPOM3BOACTBEHHON U
MNnK-9 TEXHONOrM4Yeckom OesaTenbHOCT Ha NpogpeccnoHanbHOM
(npodpbeccuoHanbHbie YPOBHeE, BKNtoYas paspaboTky anropuTMUHECKNX 1
KOMNeTeHLmm) MPOrpamMMHbIX peleHnii B 06nactn CUCTEMHOMO U NPUKNAAHOro
nporpamMmpoBaHns

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. QONXEeH 3HaThb:

coaepXaHve AerCTBYOWMNX POCCUACKUX N MEXOYHAPOLHbIX CTaHAAPTOB B 061acTh co3aaHus
NpOrpaMMHbIX CPeACcTB,CoAepXaHme OeNCTBYOWNX POCCURCKNX CTAHOAPTOB AOKYMEHTMPOBAHUS
NpOrpaMMHbIX CPeACTB, COBPEMEHHOE COCTOsIHNE pa3Butust CASE-cpeacTs 1 NPOMBbIWIEHHbIX
TexHonoruin npoekTnposaHus MO, coBpemMeHHble MeToabl NpoekTnposaHms MO, NpUHLMNbI
opraHu3aummn n MeToanKn TeCTUPOBAHMS NPU UCMbITaHUM CnoXHbIx [1C 1 onpenenexHns nx
Ha4eXHOCTW, METOAbl yNpaBneHnsl pa3paboTkoi CNOXHbIX NPOrPaMMHbIX CUCTEM

2. IONXEeH yMeTb:
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COCTaBNATb MOAENb XU3HEHHOrO UMKNa ans npoektuposaHus NG,
doopMMpoBaTh Lienu, 3agadn n tpebosanns k npoektnpyemomy lNC,
Ha OCHOBE NOCTPOeHMs 1 aHannaa mogenen AS-IS n TO-BE,

CTPOWUTb CEMECTBO MOLENEen NPOeKTNPYEMO NPOrpamMMHOI CUCTEMbI HA OCHOBE BbIOPAHHOMO
MeTo4a NPOeKTUPOBaHUS,

NPUMEeHsTb NHCTPYMeHTanbHble CASE-cpencTtea anst paspaboTku NnporpaMMHOro obecneyeHums,
BblOMpaTh 1 NPUMEHATb MeToabl TecTupoBaHus NG,
COCTaBnATb AOKYMEHTALM0, CONPOoBOXaatoLLyo npoekTuposaHme NMC Ha Bcex ero atanax

3. nOnXeH BnageTb:

-HaBblkaMu CO34aHMS OOKYMEHTauumn no nporpaMmmHOMy NpoekTy

-HaBblkamu paspaboTku MO pas3nM4yHOro ypoBHS CNOXHOCTU

4. nONXeH OEeMOHCTPUPOBaTb CMOCOOHOCTb M FTOTOBHOCTb:

-MPUMEHSTb NONYyYEHHbIE 3HAHWSA 1 HABbIKM B CBOEN Oy nyler NnpodeccnoHanbHOM 4eaTeNbHOCTU

4. CTpyKkTypa U cogepxaHve AUCLUNMUHBI MOAyNs
Obwas Tpya0eMKOCTb AUCLMIIIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopMa NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3a4€eT B 8 cemecTpe.

CyMMapHo No AMcumMnanHe MoxHo nony4ntb 100 6annos, n3 HMx Tekylwas paboTta oueHmsaeTcs B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANst AOMNycKa K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENbHO" (Hey..).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHomn paboTtbl N0 AUCLMNIMHE/ MOAYIO
Tematuyeckuin nnaH AUCUUNNUHBI/MOAYNSA
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

Tema 1. [NporpammHoe
obecneyeHve SBM.
MporpammHoe
obecneuyermne (M0) un
ero Kknaccugomkauus.
CunctemHoe 1
npuknagHoe MMO.
Pexunmbl paboTbl 1
PYHKLNK
onepaunoHHOM
cuctembl. Cnctema
NporpamMMmnpoBaHus.
. |Cnctema KoHTpons u
ANarHoCTUKMN.
MpuknagHble
nporpammbl 1 NakeThbl
NpVKNagHbIX NPOrpamm.
NcTopus passutng
npvKnagHoro
NporpamMMHoro
obecneyeHus.
Knaccugomkaums
npvKnagHoro
NporpamMMHoOro
obecneyeHus.

JomalHee
3adaHune

Tema 2. [NakeTbl
NPUKNaaHbIX MPOrpamm.
OnpepeneHne nakeToB
NpUKNagHbIX Nporpamm
(M. Knaccmdmkauus
Mrrl. CocrtaBHble YacTu
Mrrl. MogynbHbI
NPUHLMN

" |doopMupoBaHug nakeTa.
DYHKLMM OTOENbHbIX
moaynen nakerta.
Mogpenb npeamMeTHom
obnacTtu nakeTa.
CraTtunyeckas n
JnHamunyeckas mogenu
npeaMeTHo obnactu

JomMallHee
3agaHune

PernctpaunoHHbin Homep 947714
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie

paborbl

Tema 3. lNporpaMmHble
cpenctea. [NoHaTne
NPOrpaMmmMHOro
cpenctaa (MC),
NPOrpammMHOro
npoaykta (M) n
NPOrpaMmmMHOro n3aenus
(MKA). OcHoBHbIE
TpeboBaHus,
npenbssnsemble K MA
Kak K npoaykumm
NPON3BOACTBEHHO-TEXH
" [Ha3Ha4eHwuns.
NHdgoopmatmka kak
oTpacnb NPon3BoACTBa
NPOrpamMMmHbIX N3OENUNA.
PassuTtune otpacnu
npon3BoAcTBa
NPOrpamMMHbIX N30eNnin
B Poccuu. MNoHatne
pblHKa NPOrpamMmMHbIX
cpencts. MapkeTuHr
NPOrpamMMmHbIX
NPOLYKTOB.

l-IGC§OFC

JomalHee
3adaHune

Tema 4. Xn3HeHHbIN
LMK NPOrpamMMHOro
obecneyeHus. MNoHATre
XMW3HEHHOro umkna
(XLU) nporpammHoro
obecneyeHus.
Onpepenenne XU
MEXIYHapOLHbIM

. |ctaHpaptom ISO/IEC
12207:1995. OcHoBHble
npoueccbl XU MO.
BcriomorarenbHble
npoueccbl XU MO.
OpraHnsaunoHHble
npoueccbl XU MO.
Baaumocesa3b mexay

npoueccamn XL, MO.

JomMallHee
3agaHune

PernctpaunoHHbin Homep 947714
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl v yachbl
ayauTopHOM paboThbl,
WX TPYNOEMKOCTb Tekyuine coopmbl
(B yacax) KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 5. Mogenu
XW3HEHHOro umkna
NporpamMMHOro
obecneyeHuns. MNMoHsTME
momenu n ctagum XL,
NO. XapakTtepuctmka
. |ctaouin cospaHums MNO.
KackagHas n
cnvpanbHas Mmogenu
XU. NMooxon RAD
(Rapid Application
Development) k
paspaboTke IMO.

JomallHee
0 3agaHue

Tema 6. PaspaboTka
TpeboBaHWit 1 BHewWHee
npoekTuposaHme lMO.
AHanns n paspaboTtka
TpeboBaHwii k IMO.
OnpepeneHune uenen
cosnaHug MNMO.
PaspaboTka BHEWHWiA
cneuundomnkaumnia

" [npoekTa.
Wcnonb3oBaHue
nporpammHom
NHXEHepumn npu
paspaboTtku MO.
MoHatne CASE ?
TexHonorun. O63op
CASE-cpencts ans
npoekTuposaHus NO.

oomauiHee
0 3aJaHune

PernctpaunoHHbin Homep 947714
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

Tema 7. CTPYKTYpHbIV
noaxopn K
NPOEKTUPOBAHMIO
NPOrpammMHOro
obecneyeHuns.
XapaktepucTuka v
OCHOBHbIE NPUHLMMbI
CTPYKTYPHOro nogxonaa.
SADT (Structured
Analysis and Design
Technique), DFD (Data
Flow Diagrams) n ERD
" |(Entity-Relationship
Diagrams) mogenu
CTPYKTYPHOro nogxona.
KoHuenuwmn
doyHKLUMOHanbHom
mozenun SADT. Coctas
JoyHKLUMOHanbHom
mogenu. [NoctpoeHne
nepapxuun guarpamm
mMoJenen ctaHgapTa
IDEFOQ. Tvnbl cBsA3ei
MeXay OYHKUNSAMN.

JomalHee
3adaHune

Tema 8.
[NpoekTnposaHme n
nporpamMmmpoBaHme
monynen. MoaoynbHbIn
NPUHLMMN NOCTPOEHNS U
npoekTuposaHus NO.
[MNpoekTnposaHue n
KOOMPOBaHUE NOrMKM
moayneii. TpeboBaHus K
CTPYKType Mooyns u
B3anMMO4ENCTBUIO

" [Mmopyneii mexay coboi.
CBSA3HOCTb MOOynS.
CuenneHve moaynei.
oTansl
nporpamMMnpoBaHnsS.
MNowarosas
neranusaums un
CTPYKTypHOE
nporpamMmnpoBaHue.
Ctunb
nporpamMMnpoBaHnsS.

JomMallHee
3agaHune

PernctpaunoHHbin Homep 947714
CtpaHnua 8 ns 39.
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Mporpamma amcumnnamHebl "TexHonorum n ctaHnapTbl paspaboTky nporpaMmHoro obecnedeHns”; 010400.62 MpuknagHas matemaTmka u
MHCpopMaTurKa; cTapwumii npenoaasatens, 6/c Tarupos P.P. , onpektop cdunuana LWamyxameTos P.P.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

Tema 9.
Ob61BHEKTHO-OPNEHTNPOBA
noaxon K
NPOEKTNPOBAHNIO
NpPOrpamMMHoro
obecneyeHuns.
Onpegnenexuve n
onncaHme apxmTekTypbl
NpPOrpamMMHoro
obecneyeHuns. basosbie
cpencTBa no co3naHuto
apxutekTypsl 10.
Cnocobbl hopmanbHOro
" [npenctaBneHns
3HaHuin. OCHOBbI
yCTpOWNCTBA U
NCNONb30BaHNe
3KCMNEPTHbIX CUCTEM B
pa3paboTke
aganTupyemoro
NpPOrpamMMHoro
obecneyeHuns.
OcCHoOBHbIE
HanpaBneHns
NHTENneKTyannsaumm

HHbIA

Mno.

JomalHee
3adaHune

PernctpaunoHHbin Homep 947714
CtpaHnua 9 ns 39.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

3aHATUA

MpakTnyecknellaboparopHbie

paborbl

10.

Tema 10.
MNpoekTnpoBaHue un
pa3paboTtka
nHtepdgoenca MO.
BnnsHne aproHoMukm
Ha ynobcTBO paboTbl Ha
KOMMbIOTEpE.
MNcuxonornyeckas
9proHomuKa.
NHTepdeinc
NpOrpamMHOro
cpencrtsa. [MpuvHumnbl
NPOEKTMPOBAHNSA
nHtepgoenca. Coctas
NHTepgoerica CUCTEMbI:
npouecc BBOAA/BbIBOAA
1 npouecc ananora.
Kputepun xopolero
avanora. OpraHmaaums
ynpasneHus NC ¢
BXOOHbIM S13bIKOM
KOMaHOHOoro tmna, ¢
A3bIKOM KOMaHOHOro
Tvna. OpraHnsauns
Avanora Tuna
BOMPOC-OTBET M Ha
OCHOBE KOMaHAOHbIX
dhopMm. Vicnonb3oBaHne
CMELaHHOM CTPYKTYpb

ananora.

JomalHee
3adaHune

PernctpaunoHHbin Homep 947714
Crpanunua 10 n3 39.
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie

paborbl

11.

Tema 11.
TecTtnpoBaHve, oTnanka
n cbopka IMO.
Onpegnenexve n
NPVHUMNbI
TecTnposanug lMO.
Kareropuu owmbok.
TectupoBaHve n
oTnagka nporpamm.
AKCVOMbI
TECTMPOBAHMS.
Cpenctea
TecTmpoBaHus. AHanms
PVCKOB KaK CPeLCTBO
TECTMPOBAHMS.
Mpouecc
TecTmpoBaHus. MeTonbl
TECTUPOBAHNSA
nporpamm. MeTonbl
NPOEKTNPOBAHNS
TECTOBbIX HAOOPOB
naHHbIX. Coopka
nporpamm npu
TECTMPOBAHNMN.

JomalHee
3adaHune

12.

Tema 12.
ConposoxaeHue N0 Ha
cTagmm aKcnayaTauum.
MpobneMbl BHEOPEHUS,
aKcnnyaTauum un
conposoxaeHus 0.

JomMallHee
3agaHune

PernctpaunoHHbin Homep 947714
Crpanunua 11 n3 39.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma amcumnnamHebl "TexHonorum n ctaHnapTbl paspaboTky nporpaMmHoro obecnedeHns”; 010400.62 MpuknagHas matemaTmka u
MHCpopMaTurKa; cTapwumii npenoaasatens, 6/c Tarupos P.P. , onpektop cdunuana LWamyxameTos P.P.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTopHOM paboThbl,
MX TPYA0EMKOCTb

(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyecknellaboparopHbie

3aHATUA

paborbl

13.

Tema 13. YnpaeneHue
paspaboTkoi MO.
CraHpapTtuzauuns n
METPONOrns B
pa3paboTke
NpOrpamMHOro
obecneyeHuns. MNoHaTue
kayectBeHHoro MNC u
CBSA3AHHbIE C HUM
XapakTePUCTHKMN.
CraHgaptusaums
nokasarenen kayecTtsa
NC. XapaktepucTtunku
KayecTtBa 6a30BOro
MEeXIyHapOa4HOro
ctaHpapta ISO
9126:1991.
HagnexHocTtb [M0O.
OcHOBHbIE
KONMMYECTBEHHbIE
nokasarenu
HaLEXHOCTK.
Knaccudmkaums
mMoZenen HaaeXHoCTH.

JomalHee
3adaHune

14.

Tema 14.
HokymeHTtauusa MO.
MpuHUMNbI K
cTaHgapThbl
IOKYMEHTMPOBaHMSA
nporpamMmMHOro
obecneyeHus.
[MpencrasneHve
ctaHpaptos ECI1A.
JokymeHTuposaHue
cTanuii paspaboTku,
aTanoB 1 cogepXxaHuns
paboT. Tunosas
CTPyKTypa u
conepxaHue
aKcnnyaTaumoHHbIX
[OKYMEHTOB
nonb3osarenen NMO.
Tunosas cTpykTypa u
conepxaHue
TEXHONOMMYEeCKUX
IOKYMEHTOB O
paspaboTtuymkos [MO.
Cpenctea
IOKYMEHTMPOBaHMS.

JomMallHee
3agaHune
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Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 15. PaspaboTka u
cTaHpapTusauuns
NHMPOPMALMOHHbIX
TEXHONOrni. 9Tanbl
pa3paboTku
TEXHONOMMYECKUX
npoueccos. [1apameTpbl
TEXHONOMMYECKUX
npoueccos. Kputepuu nomaiuHee
15.|kavecTBa 8 0 3 0 3ajaHve
TEXHONOMMYECKUX
npoueccos. Kputepuu
onTMMmM3auunn
NHMPOPMALNOHHbIX
TexHonoruii. Cpeacrtea
NPOEeKTMPOBaHUSA
TEXHONOrMYECKUX
NpOLLeCCOoB.

Tema . NTorosas 3a4eTt
doopma KOHTpons

NTtoro 0 40 0

4.2 CopepxaHue OUCLUMNIMNHbI

Tema 1. MporpammHoe ob6ecneueHne ABM. MporpammHoe obecneuveHune (MO) n ero
knaccudpumkaums. CuctemHoe u npuknagHoe MNO. Pexumbl paboTtbl u ¢pyHKLMK
onepauvoHHon cuctembl. Cuctema nporpaMMmmupoBaHusi. Cuctema KOHTPONSA U ANarHOCTUKM.
MNMpuknagHble NnporpaMmbl U NakeTbl NpUKIagHbIX Nporpamm. Uctopusa passuTua NpUKNagHoro
nporpaMmHoro obecnedyenus. Knaccucpukaums npuknagHoro nporpammHoro obecnevyeHums.

npaktnyeckoe 3aHsitne (2 4aca(os)):

TexHonorus nporpammmpoBanus (TI) - TexHonorus paspaboTkm nporpammHoro cpeactea (M1C),
BK/IOHAIOLWAs BCE NPOLECCHI, HAYMHAas C MOMEHTa 3ap0oXa4eHUs ngen aToro cpeactea. Peaynbtatom
npumeHenus Tl sBngeTca nporpamma, OencTeyowas B 3a4aHHON BbIYMCUTENbHON cpene, XOpoLwo
OTNaxXeHHas 1 JOKyMEHTUPOBAHHASA, OOCTyNHAS AN MOHUMaHUA 1 Pas3BUTUS B Npolecce
conpoBoxaeHust. Mpouecc paspabotkm MNC 1 MeTOAbI OLIEHNBAHNS NPOAYKTOB CTAHAAPTMN30BaHbI
(ISO/IEC 12207, 9126 n ap.). Bce 310 cnocobcTByeT NOBbIWEHNIO 30PGEKTUBHOCTM
NPOEKTUPOBaHNS, pa3paboTkn, TecTMpoBaHns 1 oueHkn kadectsa NMC. ApxutekTypa NC - 310
npenctasneHue NC kak CUCTEMbI, COCTOALWEN U3 COBOKYMHOCTM B3aMOAENCTBYIOWNX noacuctem. B
KayecTBe Takmx NOACMCTEM BbICTyNnatoT OTAENbHblE NporpamMmbl. PaspaboTka apxmTekTypbl
ABNSETCSA NepBbIM 3TANOM ynpouweHns cosgasaemoro MNC nytem BbloeneHns He3aBUCHMbIX
KoMnoHeHT. OCHOBHble 3anaun paspaboTku apxmTtekTypbl [1C [1]: 1. BbloeneHne nporpamMmMHbIX
NOACUCTEM 1 OTOOPaXEHNE HA HUX BHELWHMX COYHKUMIA (3a4aHHbIX BO BHEWHeM onvcaHumn) MC; 2.
onpeaeneHne cnocoboB B3aMOLENCTBUNS MEX Y BblAENEHHbIMM NPOrpaMMHbiMK noacuctemamu. C
y4eTOM NPUHUMAEMbIX Ha 9TOM 3Tane peweHnini NpoM3BoaNTCA fanbHeNas KOHKpeTn3auns
doyHKLMOHanbHOM cneundurkaumun. NpoektmnposaHue NC ? 310 Npouecc, cnenyowmin 3a aTanamm
aHanmaa n goopmmpoBaHms TpebosaHuii. Monenv aHanuaa nocTaBnstoT aTany NPoOeKTUPOBaHNS
NCXOLHble cBeeHNs ans paboTol. MIHopMauMoHHas MOL4ENb ONMUChIBAET MHADOPMALIMIO, KOTOPYHO
LONXHO obpabatbiBaTh MNC. DyHKUMOHANbHAS MOAENb ONpenensieT nepedeHb PyHKLUNA 06paboTKu.
[NoBeneHyeckas Mogenb 3akpennseT AMHaMKUKy CUCTeMbI. Ha Bbixofe aTtana NpoekTUpoBaHus ?
pa3paboTka gaHHbIX, pa3paboTka apxXnTeKkTypbl 1 npouenypHas paspaboTka NC
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Tema 2. MNMakeTbl NpuKknagHbiX nporpamMM. OnpeneneHne naketTos NpPUKIagHbIX NporpamMm
(NnNn). Knaccucpmkauums M. CocrasHbie yactu MMMN. MoaynbHbIM NpuHUMN OpMUPOBaHUSA
nakeTta. @yHKUMM OTAENbHbIX Moaynen nakera. Mopenb npegMeTHOM obnacTu nakera.
Cratnueckasi U oAMHammyeckasi Mogenv npeameTHon obnactm

npakTnyeckoe 3aHsitne (2 4aca(os)):

B kayecTBe MOAY/bHOW CTPYKTYPbl MPOrpaMMbl MPUHSTO NCMONb30BaTh OPEBOBUAHYIO CTPYKTypy. B
y3niax Takoro Aepesa pasmelalTcsi NporpamMMHble MOAYNN, a HanpaBeHHbIe Oyri NokasblBaloT
NnoAYMHEHHOCTb Moayneii. B npouecce pa3paboTku nporpaMMbl ee ModynbHas CTPYKTypa MOXeT
POpPMMPOBATLCS U UCMONb30BaTLCS MO-Pa3HOMY A/15 OnpeaeneHns nopsaka nporpamMmmMrMpoBaHns 1
OTNaAKU MOfynel, ykasaHHbIX B 3Toi cTpykType. OBbi4HO paccMaTpusaloTes aga Metoga : U metop,
Bocxoasiweit paspabotku; [l Meton Hucxopsiwei paspabotku. Meton Bocxoasiuei paspaboTku
3ak/ntoyaeTcs B cneaytowem. CHavana ctponTcst Mody/bHas CTPyKTypa Nporpammel B BUAE OepeBa.
3aTem nooyepeHO NPOrpPaMMMpPyOTCS MOAYNN NPOrPaMMBbl, Ha4YMHas C MOAYNe CaMoro HUXHEro
YPOBHSI, B TAKOM Mnopsiake, 4Tobbl Ans KaXA0ro NporpaMMmMpyeMoro Moayns 6binm yxe
3anporpaMMmpoBaHbl BCe MOAYNN, K KOTOPbIM OH MOXeT obpauwartbces. [ocne Toro, kak Bce Moaynu
NporpaMmbl 3anporpaMmMnpPOBaHbl, MPOM3BOANTCS UX TECTUPOBAHMNE 1 0TNaAKa B NMOPSAKE, B KAKOM
BENIOCb UX NporpamMmnpoBaHue. TexHonorvei NporpaMMnpoBaHns He PEKOMEHOyeTCsl BOCXOAALWNIA
MOPSAOK pa3paboTK1 NporpamMMbl Mo credytowmm npuanHam. [ Kaxpas nporpamma nogunHsieTcs
HEKOTOPbIM BHYTPEHHUM NSt Hee, HO rnobanbHbIM Ons ee Moaynel coobpaxeHusm. Mpu
BOCXoAsiwel paspaboTtke ata rnobanbHas nHpopMaLms 4ns MoLynel HAXHUX YPOBHEN elue He
sicHa B NO/HOM 06 beMe. HacTo npuxoamnTcs nepenporpaMMmMpoBaTtb MOAYIN, KOr4a YTOYHSIeTCS aTa
nHgpopmauws. [ Mpu Bocxoasiuem TecTrposaHn ANs KaX40ro MOaynst MPUXOAUTCS CO3AaBaTh
BeLyLLyto NMporpamMy, KotTopas NoAroTaBnvMBaeT ons TeCTMPyeMoro Moayns Heobxoaumoe
COCTOSIHME UHPOPMALIMOHHOM cpelbl U Npon3BoanT TpebyeMoe obpalieHune K Hemy. STo NpUBOANT
K 60/blWOMy 06EeMy 0TNafo4HOro NporpaMMmnpoBaHns. MeTton Hucxoasiwen paspaboTku
3ak/toyaeTcs B cneaytoweM. Kak 1 B npeaplaoylem MeToae cHavana CTpomTcst MoaynbHasi CTPyKTypa
nporpaMmbl B BUIe Aepeea. 3aTeM Noo4epeaHo NporpamMMmMpyoTCcst MOAyM NPOrpamMMbl, Ha4YMHaS C
BEPXHEro ypoBHsi. MNepexon K NporpaMMnpoBaHnio cneayowero Moayns NpoucXoauT B TOM Cly4ae,
€CNK 3anporpamMM1MpoBaH Moay b, KOTOPLI K HeMy obpataetcs. MNocne Toro, kak BCe MoLynu
nporpaMmbl 3anporpaMmM1pPoBaHbl, MPOM3BOANTCS UX NOOYEPEOHOE TECTMPOBaHME 1 OTaaKka B
TakoM Xe nopsiake. MNepBbiM TECTMPYETCS FONOBHOM MOLY b NPOrPaMMbl NPV TOM COCTOSIHUM
MHCPOPMALIMOHHOM cpefbl, MPU KOTOPOM Ha4yMHAET BbIMOMHATLCS 3Ta nporpamMma. Te Moaynu, K
KOTOPbIM MOXET obpalatbCs FONIOBHOM, 3aMEHSIIOTCS X UMMUTaTopamu. VimmtaTop Momyns
NpencTaBnsieTcs NPorpaMMoii, KoTopas CUrHanu3npyeT o dpakTe obpalleHunst K UMUTPYEMOMY
Moaynto. [Nocne 3aBeplueHns TECTUPOBAHUS U OTNAAKMU FONIOBHOMO U Nto6Oro Nocnenyowero Moayns
NPOV3BOANTCS NEPEexon K TECTUPOBAHUIO MOAYNEe, KOTopble NpeacTaBNeHbl MuTaTopamm. [ns
3TOro MMUTATOP 3aMEHSIeTCS CaMUM 3TUM MoAyneM 1 f1o6aBNATCS UMUTATOPBI TEX MOaynen, K
KOTOPbIM OH MOXeT obpawatbcs. [Mpu aTOM Kaxablii Takor Moaynb 6yneT TecTMpoBaThCs Npu Tex
COCTOSIHUSIX MHCPOPMALIMOHHOM cpeabl, KOTOPbIe BO3HMKAOT K MOMEHTY 00palleHns K 3TOMy MOIY/O
NPW BbINOMHEHWMN TECTUPYEMOI NporpamMmbl. Takmm 06pa3oM, 60/bLwoin 06beM 0TNano4HOro
NporpaMMMpPOBaHMsi NPV BOCXOASILEM TECTUPOBAHNM 3aMEHSIeTCSl NPOrpaMMnpPOBaHNEM NPOCTbIX
nmmnTaTopoB. OCOBEHHOCTBIO KNAacCUYeCKNX METOLOB BOCXOASEN N HACXoAAWel pa3paboTok
asnsieTca TpeboBaHme, 4Tobbl MoaybHAs CTPYKTypa nporpammel 6bina paspaboTaHa oo Havana
nporpaMMmMpoBaHmnst Mmoaynei. 1o TpeboBaHMe COOTBETCTBYET BOAONAAHOMY MOAX0A4Y K
paspaboTke NC. OgHako, He Bceraa Ao NporpaMMMpoBaHnst MOLYNEei MOXHO TOYHO U
coaepxartenbHo paspaboTaTb CTPYKTYpY NporpaMmbl. KOHCTPYKTMBHBIV U apXUTEKTYPHbIA NOAX0Aabl
K pa3paboTke nporpamm npeanaratoT OOPMNPOBaHNE MOLYNbHOW CTPYKTYpbl B NpoLecce
nporpamMMmpoBaHmnst Mmoaynei. KOHCTPyKTMBHBIV Noaxo[ K pa3paboTke nporpamMmbl NpeacTasnseT
coboit MoaudomkaLmio Hucxoasen pa3paboTki, Npy KOTOPO MoaynbHasS OPEeBOBMAHAS CTPYKTypa
nporpamMmbl pOPMUPYETCS B NPOLECCe NporpamMMrpoBaHns moayneii. PaspaboTka nporpamMmbl npu
KOHCTPYKTUBHOM MOAX04€e HA4YMHAeTCs C MPOrpaMMMpOBaHMSt TONOBHOrO MOLYNS UCXOAS U3
cneumndprkaumm nporpammel B Lenom. Ecnu ata nporpamma 6onbluasi, BblOENSOTCS NoA3anaqu.
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Tema 3. lNMporpamMHblie cpencTBa. NMoHATMe nporpamMmMHoro cpeacTsa (MC), nporpaMMHOro
npoaykTta (MM) u nporpammHoro napenus (MN). OcHoBHble TpeboBaHUs, NpenbABNsieMble K
MU kKaK K npoaykuMu Npon3BoaCTBEHHO-TEXHUYECKOro HasHadyeHus. UHdpopmaTtmka Kak
oTpacnb Npou3BoACTBa NPOrpamMmHbIX n3pgenmn. Passmtue otpacnm npoussoacTea
nporpaMMmHbiXx uspenun B Poccuu. NoHsiTMe pbiHKa NporpaMMHbIX cpencTts. MapkeTuHr
nporpaMMHbIX NPOAYKTOB.

npaktnyeckoe 3aHsitne (2 4aca(os)):

Mporpammy onsi ee ynpouweHus paspabartbiBatoT Mo 4acTsM, KOTOPblE HA3bIBAKOTCS NPOrpaMMHbIMM
Moaynsimu. Takol MeTtoq paspaboTky NPorpamMm HasblBalT MOLY/bHBIM MPOrPAMMUPOBAHNEM.
MporpamMMmHbIi MOaynb ? doparMeHT onucaHns npouecca, 0OOPMASIEMbIA Kak CaMOCTOSITENbHbIA
NpOrpaMMHbI NPOAYKT, MPUrOOHbIA AN UCMONIb30BaHMS B ONUCAHMUSIX pa3HbIX NMPOLECCOB.
MporpamMMHbIi MOAYNb NPOrpaMMUpPyeTCs, KOMNUANPYETCS U OTNaXMBAETCS OTAENbHO; MOXET
BK/IOYATbCS B COCTAB Pa3HbIX MPOrpamMm; siBNsSieTCs CpeacTBoM 60pbbbl CO CNOXHOCTBHIO MPOrpamm;
sBnsieTcsl cpeanctsoM 6opbbbl ¢ AybnvpoBaHueM B nporpammmvpoBaHn. OCHOBHbIMM
xapakTepucTukamm nDporpaMMHoro monyns sensiotest [1, 7): U paamep; [l cesisnocTs; [ cuennenve ¢
LPYyruMun Mooynsimu; U pyTUHHOCTb. Paamep MoLynst U3MepsieTcsl YICNOM COAEPXKALUUNXCS B HEM
onepaTtopoB Unu cTpok. Moaynb He AONXEH ObiTb CAMWKOM ManeHbKM UK CIWKOM HOMbWNM.
ManeHbkrne Moaynun NPUBOAST K FPOMO34KOM MOAYNbHOW CTPYKTYpe nporpamMmbl. bonblime moaynm
Heyno6Hbl Anst M3y4eHUsl 1 U3BMEHEHWIA, MOTYT CyWEeCTBEHHO YBENNYNTL CYMMapHOe BPeMS
MOBTOPHbIX TPAHCNSUMIA NporpamMmel Npu ee otnanke. OTnanka Moaynsi pa3MepoM B 0AHY CTpaHuLy
MOXeT OblTb B pasbl MpoLe 0Tnaaky Moayns pasmMepoM B OfHY CTpaHuLy v ewe 4-5 cTpok Ha
LPYrov cTpaHuue. STo CBS3aHO C NPUHUMNAMM OpraHn3aumnmn Yenoseyveckoin namatu. Ectb
cBepxonepaTuBHas NaMsiTb, CBA3aHHas!, B OCHOBHOM, CO 3peHNEM. DTa NaMsiTb UMEET OYEHb
ObICTPbIV [OCTYN, HO O4eHb Mana ? 7-9 noanumii. CywecTBeHHO bonblue onepaTBHas NamsiTb, B
KOTOPOW 1 NPOUCXOANT BCS OCHOBHAS MbICIMTENbHAS AeSTENbHOCTb, HO JaHHbIE B HE He MoryT
XpaHuTbcs nonro. HakoHeu, camasi 6onbwas ? 0oNroBpeMeHHas namstb. Yenoseky HenpocTo
3aN10XM1Tb TyAa AaHHble, HO XPaHSATCS OHM fonro. C yCTPOMNCTBOM NaMsiTU CBSI3aH MPUHLIMN
LLeHTPaNbHOro 3peHus. YenoBek XopoLo BOCNPUHUMAET Kakyto-TO TOYKY U TO, 4TO ee OKpyXaerT.
Ecnu npu oTnagke nporpamMmbl aBTop AonxeH obo3pesatb 6onblie, 4eM 04HY HEOONbLLYIO CTPAHULY
TEKCTa, OH HE MOXET MOMHOLLEHHO BOCMPUHSTL NPOrpaMmy - nuctatb BpeaHo. CBA3HOCTb MOayns -
Mepa 3aBMNCUMOCTM Ero YacTei, BHYTPEHHSAS XapakTepucTka. Yem Bollle CBSI3HOCTb MOLYNS, TEM
6onblue CBSI3ei OH CKPbIBAET OT BHELWHEN YacTu NporpamMmbl 1 60NbLINIA BKNaL B yNpoLeHne
nporpaMMbl BHOCUT. 1N OLEHKU CTENeHN CBS3HOCTM MOAY/S UCMONb3YETCS CEMb TUMOB CBA3HOCTY

Tema 4. )KM3HEeHHbIN LUKN nporpaMMHoro o6ecneyeHus. MoHsTMe XnaHeHHoro uukna (XKLL)
nporpaMmHoro obecneuyeHusi. OnpenenexHune XL, mexayHaponHbiM ctaHpapTtom ISO/IEC
12207:1995. OcHoBHble npouecchbl XKL, MNO. BcnomoratenbHblie npoueccol XKL, MO.
OpraHusaumoHHble npouecchbl XKL, MO. Bsaumoceaab Mmexay npoueccamu XL, MO.

npakTnyeckoe 3aHsitne (2 4aca(os)):
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Mo4 XM3HEHHbIM LMKNOM nporpammHoro cpeactea (KUIMC) noHnmaloT BeCcb Nepuos ero
pa3paboTky 1 aKCnayaTaumm, HaynHas 0T MOMeHTa BO3HMKHOBEHMS 3ambicna MNC 1 KoHyas
npekpaweHneM ero Cnonb3oBaHus. B HacTosWwee BpeMs MOXHO BblAENNTb NATb OCHOBHbIX
noAxo00B K opraHu3auum npowuecca cosgaHns u ucnonbdosaHus NC. BogonaaHblin noaxon
COCTOUT N3 LLenoYky aTanos. Ha kaxaom atane co3narnTCs OOKYMEHTbI, UCMOMb3yeMble Ha
nocnegnytlwem atane. B ncxogHom nokymeHTte domkcupytotcs tpebosanus k MNMC. B koHue aToiA
LenoYykn Co3arTCca Nnporpammel, Bkntovaemble B [1C. ? ViccnenosaTtenbckoe nporpamMmmpoBaHme
npeanonaraet 6bICTpyto peanusaunto paboynx Bepcuii nporpamm MNC, BbINOMHAOWMX B NEPBOM
npubnnxeHnn Tpebyemble yHKUMK. MNocne aKCnepuMeHTanbHOro NPUMEHEHUS pean3oBaHHbIX
nporpaMm NpoM3BoanTCSa X MogmdomkaLms. SToT NpoLecc NnoBTopseTcsa oo tex nop, noka MNC He
OyneT 0OCTAaTOYHO NMPUEMNIEMO ONst Nonb3oBaTteneil. Takoi Noaxon NPUMEHSNCA Ha PaHHKX aTanax
pPas3BUTUS NMPOrpamMMnUpPOBaHnNS (UHTYUTUBHASA TexHonorus). B HacToswee BpemMs aToT Noaxon
npuMeHsieTcs ansa paspabotku Takux MC, ons KOTOpbIX NONb30BATENN HE MOTYT TOYHO
cdhopmynupoBaTb TpeboBaHUs (Hanpumep, Ans paspaboTku CUCTEM UCKYCCTBEHHOMO MHTENneKTa). ?
MpoToTnnuposaHe. STOT NOAX0A MOAENVPYeT HavanbHyo dpasy nccnenoBaTenbckoro
NporpaMMnpPOBaHNS BNNOTb 4O CO3AaHUst paboynx Bepcuii nporpamm, npenHasHa4yeHHbIX s
NPOBEOEHUNS 3KCMEPUMEHTOB C LiENbI0 ycTaHoBMTb TpeboBaHms k MC. C camoro Havana
pa3paboTymkmM NbITAOTCA BblAENUTb OCHOBHblE TPEOOBaHUS 3aKasyvka 1 peannsoBatb WX B BULOE
paboTatowero npotoTmna cuctembl. Linkn paspaboTtkm 1 nokasa npoToTuna noBTOPSETCS HECKONBbKO
pas.

Tema 5. Moaenu XU3HEHHOro LuKaa nporpaMMHoro obecneyeHus. MoHsTMe mopenu un
cragum XKL, MNO. Xapaktepuctuka ctagun cospaHusa MNO. KackapgHasa u cnupanbHasa Mogenv
XKL. Nooxon RAD (Rapid Application Development) k pa3pa6oTtke MO.

npakTudeckoe 3aHsitne (2 yaca(os)):

O606weHneM MoOeny CO34aHNSA MPOTOTMMNOB SABNSIETCA CnvpanbHas MOAeNb, B KOTOPOW pa3paboTka
NPUNOXEHNS BBITMSAAUT KaK CEpUS NocnenoBatenbHbix tepaumii. MNpy 601bWwoM Yncne ntepaunii
pa3paboTka no 3Tol MOAENN HyXOAETCS B aBTOMATM3aLMM BCEX MPOLLECCOB, MHAYe OHA CTAHOBUTCS
HeadohekTnBHON. PopmManbHble NpeobpasoBaHus. TOT NOAXOL BKIOYAET pa3paboTky
goopManbHbIx cneundmkaumi NC n npespalleHne nx B NporpamMmbl NyTeM KOPPEKTHbIX
npeobpasoBaHuii. Ha atom noaxone 6asnpyetcs komnbtoTepHas TexHonorus (CASE-TexHonorus)
pa3paboTkm MC. CbopoyHOE NporpamMmmpoBaHmne. SToT noaxon npeanonaraet, y4to NC
KOHCTPYMPYETCS N3 KOMMOHEHT, KOTOPbIE yXe cywecTBytoT. JlonmxHa 6biTb GubnunoTteka Takmx
KOMMOHEHT, Kaxaas N3 KOTOPbIX MOXET MHOrOKpaTHO Ucnonb3oeartbcs B pasHbix [1C. MNpouecc
paspabotkm NMC npu gaHHOM Noaxone COCTOUT ckopee 13 COOpKM NPOrpamMm U3 KOMMOHEHT, YEM U3
X nporpammuposanmnst OcHosHoe HasHauenue mogeneii XL MC [ Mnaxupoarve v
pacnpeneneHne pabot Mexay paspabotynkamu, ynpasneHne npoektom. L ObecneyeHne
B3aMMOENCTBIS Mexy pa3paboTymkamn npoekTa u 3akasunkoM. [ KoHTponb paboT, oLeHusanmne
MPOMEXYTOUYHbIX PE3yNbTaToB 3a4aHHbIM TpeboBaHusaM. CornacoBaHe NPOMEXYTOUHbIX
pe3ynbTaToB C 3aKka3ynkoM. U [Nposepka NpaBuibHOCTN KOHEYHOro NPoAyKTa nyTeM ero
TECTUPOBAHNS Ha 3annaHNPOBAHHbIX 1 COrNacoBaHHbIX C 3aKa34ymMkoM Habopax TECTOB.
OueHuBaHWe COOTBETCTBUS XapakTEePUCTUK KayecTBa Nony4eHHOro npoaykra 3afaHHbIM
TpebosaHusim. | Onpenenenve HanpaBnexuit ycoBepLIEHCTBOBAHUS UMM MOAEPHU3ALMMI NPOAYKTA.
Ha ceronHs ocHoBoOWM doopMupoBaHus HoBor Mogenu XL ons KOHKpEeTHOM NpuKnagHoOM CUCTEMbI
aBnseTca mexayHaponHbii ctangapt ISO/IEC 12207 ?UHgpopmaumoHHas TexHonorus. Npouecchl
XU3HEHHOTO LKA NPOrpaMMHbIX CPELACTB?, KOTOPbIA 3a8aeT NofHbIA Habop NPoLECCOB,
OXBaTblBaKOWMIA BCE BO3MOXHbIE BMAbI paboT 1 3a[a4, CBA3aHHbIX C NOCTpoeHueM NG, HaumHas ¢
aHanmaa npeameTHol obnacTu 1 KoH4Yas U3roToBNEHNEM COOTBETCTBYIOWEro NpoaykTa. JaHHbIA
CTaHOapT COAEPXMUT OCHOBHbIE 1 BCMOMOrartefibHble NpoLecChbl

Tema 6. Paspabotka Tpe6oBaHui 1 BHelLHee npoekTuposaHue MO. AHanu3 n paspabotka
Tpeb6oBaHui Kk MO. OnpeneneHue uenen cosnaHus MO. PaspaboTka BHELUHUMA
cneuuncpukaumn npoekta. Mcnonb3oBaHme NporpaMMHON MHXeHepumn npu paspabotku MO.
MoHsatne CASE ? TexHonorun. 063op CASE-cpencts ons npoektuposaHus MMO.

npaktnyeckoe 3aHsitne (3 4yaca(os)):
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Moa momenbto MO B 0blweM cry4ae NOHMMaETCs hopManm3oBaHHoe onucaHmne cuctemol MO Ha
onpeneneHHoM ypoBHe abcTpakumn. Kaxnas monenb onpeaensieT KOHKPETHbIA acnekT CUCTEMBI,
ncnonb3yeT Habop AnarpamM 1 NOKYMEHTOB 3a4aHHOro oopmMata, a Takxe oTpaxaeT TOYKY 3peHus
N ABNSeTCA 06 BEKTOM AeSTENbHOCTN Pa3NYHbIX NOAEN C KOHKPETHBIMU MHTEPEcaMn, PONSIMIA UK
3apgadvamu. 'padomnyeckne (Bn3yanbHble) MO4ENM NpencTaBnstoT coboii cpencTsa ons
BU3yanusauum, OnucaHuns, NpoeKTUPOBaHNS U SOKYMEHTMPOBAHNS apXUTEKTYPbl CUCTEMbI.
PaspaboTtka mooenu cuctembl MO NpoMbIWIEHHOIO XapakTepa B Takol Xe Mepe Heobxoauma, kak v
HanM4ne npoekTa Npu CTPoMTeNnbCTBE HONbIIOro 3aaHns. 910 YTBEPXAEHME CNpaBeaInBo Kak B
cnyyae pas3paboTkm HOBOW CUCTEMbI, TaK 1 NPW aganTaumm TUNOBbIX NPOLAYKTOB knacca R/3 nnn
BAAN, B cocTaBe KOTOPbIX TakXXe MMetoTCsl COBCTBEHHbIE CPEACTBA MOAENMPOBaHUS. XopoLne
MOLENN SBNSOTCS OCHOBOV B3aMMOLENCTBNS Y4ACTHMKOB NPOEKTa U rapaHTUpYoT KOPPEKTHOCTb
apxuTekTypbl. [10CKOMAbKY CNOXHOCTb CUCTEM MOBBIWAETCS, BAXHO pacrnonararb Xopowvmum
MeTo4aMun MooennpoBaHns. XoTs UMEETCS MHOIO Opyrnx (paktopos, OT KOTOPbIX 3aBUCUT YCNeX
NpoeKTa, HO Hanu4mne CTPOroro ctaHaapTa A3blka MOLENNPOBAHNS ABNSETCS BECbMa
cylwecTtBeHHbIM. CocTaB Modenen, NCNONb3yeMbIX B KaXA0M KOHKPETHOM MPOEKTE, U CTENEHb UX
LeTanbHOCTW B 00LWeM cnyyae 3aBUCAT OT Cnenyrowmx qoakTopoB: CNOXHOCTM NPOEKTUPYEMOIA
CUCTEMbI; HEOOXOAMMOIA MONHOTHI €€ ONUCAHMS; 3HAHWI 1 HABbIKOB YHAaCTHUKOB NMPOEKTa; BPEMEHN,
OTBEAEHHOr0 Ha NPOeKTMpoBaHue. BuayanbHoe MooenmpoBaHne okasano 6onbloe BAUsiHAE Ha
passuTne TC MO Boobuwe n CASE-cpencts B yactHocTu. MoHsiTne CASE (Computer Aided
Software Engineering) ncnonb3yetcs B HACTOSLWEE BPEMS B BECbMA WMPOKOM CMbICNE.
[NepBOHaYanbHOE 3HA4YEHUE 3TOr0 MNOHATUS, OrPaHNYEeHHOE TONbKO 3aJadyaMu asToMaTnsaunm
paspaboTtku MO, B HacTosiwee Bpemsi NpMobpeno HOBbI CMbIC/, OXBaTblBaKOWMA GONbIWMHCTBO
npoueccoB Xu3HeHHoro umkna MNMO. CASE-TexHonorust npencrasnsiet coboit COBOKYMHOCTb
MeToA0B npoekTupoBaHus M0, a Takxe Habop MHCTPYMEHTaNbHbIX CPEACTB, MO3BONSAIOWMNX B
HarnsaHon dpopme MoAenMpoBaTh NPeaMeTHY0 06nacTb, aHanM3npoBaTh 3Ty MOLENb Ha BCEX
ctaomsx paspaboTtku n conposoxaeHust MO 1 paspabatbiBaTtb NPUNOXEHNS B COOTBETCTBUM C
MHGOPMALMOHHBIMK NOTpebHOCTSMM nonb3oBateneit. bonbwmHcTBo cywecTeytowmnx CASE-cpencts
OCHOBaHO Ha MeTofax CTPYKTYPHOro Unn 06 beKTHO-OPNEHTMPOBAHHOIO aHannsaa u
NPOEKTUPOBAHNS, UCMONb3YOWMNX creundukaunmn B BUAe guarpamMm unm TeKCToB Ans onnucaHus
BHEWHWX TpeboBaHWiA, CBA3EN MeX Ay MOLENAMN CUCTEMbI, ANHAMMKIN NOBEAEHUS CUCTEMbI U
apXUTEKTYpPbl MPOrpaMMHbIX CPEACTB.

Tema 7. CTPYKTYpHbI NOAX04 K NPOEKTUPOBaHMIO NPOrpaMMHOro obecrneyeHus.
XapakTtepuctmka n oCHOBHble NpUHLMNbI CTPYKTYypHOro noaxopna. SADT (Structured Analysis
and Design Technique), DFD (Data Flow Diagrams) u ERD (Entity-Relationship Diagrams)
Mogenu cTpyktypHoro noaxoaa. KoHuenuuu cpyHkumoHanbHon mogenu SADT. Cocras
cdbyHKUMoHanbHoW Moaenu. NocTpoeHne nepapxum guarpamm moaenen craHpapra IDEFO.
Tunbl cBA3en Mexay pyHKUMaMM.

npakTudeckoe 3aHsitne (3 yaca(os)):
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B cTpykTypHOM aHanuse n NpoekTMpoBaHUM UCMNOMb3YIOTCS PasfnyHble MO4EeN, OnvcbiBatowWwme:
DyHKUNOHANbHYIO CTPYKTYPY cucTeMbl; [locnenoBartenbHOCTb BbINOMHAEMbIX AenCTBUiA; [epenayy
MHPOPMaLMKN MeXay pyHKUMOHaNbHbIMU Npoueccamu; OTHOWEHUS MeXay AaHHbIMKU. Hanbonee
pacnpocTpaHeHHbIMU MOAENSMU NEPBbLIX TPEX FPYNN ABASIOTCA: OYHKLMOHanbHas mogens SADT
(Structured Analysis and Design Technique); mogens IDEF3; DFD (Data Flow Diagrams) -
Lomarpammbl NOTOKOB AaHHbIx. Meton SADT npencrtasnsiet coboit COBOKYMHOCTb MpaBun v
npouenyp, NpeaHasHaYeHHbIX 4151 MOCTPOEHNS PYHKUMOHANbHOM Moaeny o6 bekTa Kakon-nmbo
npenMeTHol obnacTn. dyHkUMoHanbHas moaenb SADT otobpaxaeT yHKLUMOHANbHYO CTPYKTYPY
obbekTa, T.e. NPOM3BOOMMbIE UM AOEACTBUS U CBA3N Mexay aTumn aelicteusamn. Metog SADT
paspaboTaH Iyrnacom Poccom (SoftTech, Inc.) B 1969 r. onsi MoaenMpoBaHnst UCKYCCTBEHHbIX
CUCTEM CpelHel CNoXHOCTU. [laHHbI MeToL YCnewHo UCnonb30Bancs B BOEHHbIX, NPOMbILNEHHbIX
N KOMMep4yeckux opraHmnsaunsx CLUA ong peweHns Wmnpokoro Kpyra 3agad, Takux, kak
JONrOoCpPOoOYHOE N CTpaternyeckoe nnaHnpoBaHne, aBToMaTusnpoBaHHOE NPOU3BOACTBO U
npoekTupoBaHue, paspabotka MO ons 060POHHbLIX CUCTEM, YNpaBReHNe hnHaHCaMn 1
MaTepuanbHO-TeXHNYeckmm cHabxeHnem n op. Meton SADT nonnepxunsaetcs MUHUCTEPCTBOM
ob6opoHbl CLIA, koTopoe bbino MHMUMaTopoM paspadboTtku cemeictea ctaHgapTos IDEF (Ilcam
DEFinition), saBnstowerocs 0CHOBHOM YacTbio nporpammbl ICAM (MHTErpupoBaHHas
KOMMNbOTEPU3aLmMsa Npon3soacTea), nposogumon no nHnumatuse BBC CLWA. Metog SADT
peann3oBaH B 0OHOM CTaHOAPTOB 3TOro cemeiicTea - IDEFO, koTopblit Obin yTBEPXAEH B Ka4eCTBe
denepanbHoro ctaHgapta CLIA B 1993 r., ero noapobHblie cneumndukaumm MOXHO HainTK Ha caiTe
http://www.idef.com. Mogenn SADT (IDEFO0) TpagmumMOHHO NCNONb3YOTCS A5 MOLENNPOBAHNS
opraHn3aLmnoHHbIX cuctem (busHec-npoueccos). CnenyeT oTMeTUTb, 4To MeTod SADT ycnewHo
paboTaeT TONbKO MPU ONMUCAHMN XOPOLIO CNELMMULMPOBAHHbBIX M CTaHAAPTM30BaHHbIX
6u3Hec-npoLeccoB B 3apybexHbIX Kopnopaumsx, noaToMy oH 1 npuHsT B CLUA B kayecTse
Tnosoro. [loctouHcTBamMm npumeHeHns mogeneir SADT ans onucaHmst 6BU3Hec-NpoLLeccos
SABNSAOTCA: NONHOTA onMcaHns BuaHec-npouecca (ynpasneHne, MHEPOPMaLMOHHbIE N MaTepuanbHbIe
noToKK, obpaTHbIe CBA3N); XecTkne TpeboBaHms MeTona, obecneymsatoLwmx nonyyeHne Moaenei
CTaHL4apPTHOro BUAA; COOTBETCTBME MNOAX0Aa K ONUcaHuio npoueccos ctaHaaptam ISO 9000. B
60MbWNHCTBE POCCUICKMX OpraHn3aumnin Bu3Hec-npoLecchl Ha4yanu opMMPOBaTLCS Y Pa3BUBATHLCS
CPaBHUTENBbHO HEAABHO, OHM CcNabo TMMM3NPOBaHbI, MO3TOMY Pas3yMHEE OPUEHTUPOBATLCS HA MEHEE
xecTtkmne mogenn. Meton monenvposaHus IDEF3 | aensowmnincsa yacTblo cemencTea CTaH4apToB
IDEF, 6bin pa3paboTtaH B koHUe 1980-x rogos ans 3akpbitoro npoekta BBC CLIA. 31oT MeTon
npenHasHayeH ong Takvmx Mogernen Npoueccos, B KOTOPbIX BAXHO NOHATb NOCNen0BaTeNbHOCTb
BbINONHEHNS OEeNCTBUA 1 B3anMmosasucnumoctu mexay Humu. Xota IDEF3 v He pocTur cratyca
penepanbHoro ctaHgapta CLIA, oH nprobpen wnpokoe pacnpocTpaHeHe Cpeamn CUCTEMHbIX
aHanMTUKOB Kak OOMONHEeHne K Metoay (pyHkumoHanbHoro mogenuposanus IDEFO (mogenu IDEF3
MOryT 1CMONb30BaTbCA ONs AeTanm3aunm yHKUMoHanbHblx 6nokos IDEFO, He uMetowmx anarpamm
nekomnosuunmn). OcHoson mogenu IDEF3 cnyxut Tak HasbiBaeMblil CLieHapuii npoLuecca, KOoTopbli
BblOenseT nocnenosarteibHOCTb AEACTBUIA 1 NOAMPOLECCOB aHANU3UPYEMON CUCTEMBI.

Tewma 8. NpoekTuposaHue n nporpaMmmmuposaHue moaynen. MoaynbHbIA NPUHLMM NOCTPOEHUA
u npoekTuposaHus MO. MpoekTuposaHue u KogupoBaHue Noruku moaynen. Tpe6osaHus K
CTPYKType MOAY/IS U B3aMMOOENCTBUIO MOAY/ien Mexay cobon. CBA3HOCTb MOAYNS.
CuenneHune moaynen. dtanbl NporpaMmmuposBaHus. MNolwlarosas geranMsauumsa U CTPYKTypHoe
nporpammupoBaHue. CTunb nporpaMmmmpoBaHuS.

npakTudeckoe 3aHsitne (3 yaca(os)):
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Bocxogsuee npoekTuposaHue (Unv NpoekTnpoBaHue ?CcHM3y BBEPX?) OCHOBAHO Ha BblAeNEHUN
HEeCKONbKMX AOCTATOYHO KPYMHbIX MOYNENR, peannayowmx HeKoTopble OyHKLUN B 0BLwel
nporpamme. [pu BblAENeHU MoOynen OnMparTCs Ha OCTYMHOCTb peannayeMbiX PyHKUNA ons
NMOHUMAaHWA, NPOCTOTY CTPYKTYPUPOBaHNSA AaHHbIX, CyLWeCcTBOBAHWE FOTOBbLIX NPOrpamMm 1 Mooynein
ONg peanusaumn 3agaHHblX PyHKLUNA, BO3MOXHOCTW nepenenkn CywecTBYoWmNX nporpamm ons
HOBbIX LIeNeit; MeeT 3HaveHne 1 pasmep byaywero moayns. Kaxablii Moaynb Npy BOCXOASWEM
NPOEKTUPOBAHMM aBTOHOMHO MPOrpamMMmpyeTcs, TeCTUpyeTcsa n otnaxusaetcs. [locne aToro
oTheNbHble Mooy 06 beANHAIOTCA B MOACUCTEMbI C MOMOLBIO YPABASOWEro MOOY/S, B KOTOPOM
onpepnenseTca NocnenoBartenbHOCTb BbI30BOB MOAYyNeE, BBOA-BbIBOA U KOHTPOMb AAHHbIX U
pe3ynbTatoB. B cBOlO o4yepenb, NoacucTeMbl 3aTeM 06 beanHATCS B 60Nee CNOXHbIE CUCTEMBI U B
06wt NporpaMMHbIA KOMNIEKC, KOTOPbIA NoABepraeTCs KOMMNEKCHOM OTnaake ¢ NPOBEpPKON
NpPaBUNbHOCTN MEXMOLYNbHbIX CBA3ei. PACCMOTPEHHbIN NOAX04 MOXHO peKoMeHa0BaTb rnpu
pa3paboTke He 04YEeHb CNOXHbIX NporpamMM. Ecnu pasmepbl nognporpamMm HEBENVKK, TO
LenecoobpasHo BblAENNTb NOAMPOrPaMMbl 1 HAYaTb NMPOrPaMMMPOBAaHNE C UX COCTaBNIEHNS.
OCHOBHble HEOCTaTKM BOCXOASIWEr0 NPOEKTUPOBAHNS MPOrpamMMbl MPOSBASIOTCS B COXHOCTU
06beanHeHns Moaynein B € AMHYK CUCTEMY, B TPYAHOCTM BbISIBIEHWS 1 UCNPABNEHNS OWNOOK,
LOMYLEHHbIX Ha paHHUX cTaansx paspaboTkm moayneii. Kpome Toro, oTaenbHble MOLyNM MOTyT
cospasatbcst 6e3 0buero NnpeacTaBneHNst 0 CTPYKTYpPe BCEW CUCTEMBI, YTO 3aTPYLAHSIET MX
obbeanHeHve. [ns co3naHns CNoXHbIX MPOrpaMM MOXHO PEKOMEHLOBATb HUCXOAsLEee
NPOEKTUPOBaHNE, OCHOBAHHOE Ha BblAENEHMMN B PEAeMOoii 3aaa4e nepapxum ypoBHein 0606weHuns.
Cxema nepapxum ypoBHei 0606LWeHns NO3BONSIET NPOrpaMMMCTy CHavana CKOHLEHTPMPOBaTh
BHUMaHWe Ha TOM, 4YTO HYXHO caenaTtb, U 1wb 3aTeM ? Ha TOM, Kak 3To caenatb. Begywas
nporpamMMa 3anucbiBaeTcs Kak nporpamma BepxXHero ypoBHS, yrnpasnsiowas Bbi3oBamMmy Mooynemn
6onee HM3KOro ypoBHs. Kaxablii n3 moaynei 6onee HN3KOro ypoBHS, B CBOK O4epelb, yrpasnset
Bbl30BaMu Moayneii ewe bonee HA3KOro YPOBHS. Takoi cnocob NpoekTnpoBaHns NO3BonsieT
c03[aBaTb CNOXHbIE U FPOMO3KMe MPOrpamMMbl N3 HEGONbLMX NPOCTbIX MOAYNE: pa3Mep 3aaaqu
oTpaxaeTcs TONbKO B YCNe MOoaynen 1 ypoBHel 0606weHnit. MNpun HACXooAWEeM NPOEKTUPOBaHN
nosiBNAETCS BO3MOXHOCTb NCMONb30BaTh BEPTUKANbHOE ynpaBieHne B CXeMe nepapxmm ¢
NCMNONb30BaHWEM TakuMxX Npasui: MOLYNb BO3BpALLAET ynpasieHne Bbi3BaBLWEMY; MOy b Bbi3blBAET
TONbKO Moaynn 6onee HN3KOro YPOBHS; MPUHSATUE OCHOBHbIX PELIEHWIA BO3NaraeTcs Ha Moayun
MakCManbHO BbICOKOrO YPOBHS.

Tema 9. O6HEKTHO-OPUEHTUPOBaHHbIN NOAX0M, K NPOEKTUPOBAHUIO MPOrPaMMHOrO
obecneyeHns. OnpeneneHne N onMcaHme apxXuTeKTypbl NPOrpaMMHOro obecrneyeHus.
BasoBble cpencTBa no co3paHuio apxutekTypbl M0. Cnocobbl hopmanbHOro npeacraBieHus
3HaHuW. OCHOBbI YCTPOMCTBA M UCMOJIb30BaHNE 3KCNEPTHbIX CUCTEM B pa3paboTke
aganTupyemoro nporpaMMHoro obecnedyeHusi. OCHOBHbIe HanpaBNeHUsi MHTeNNeKTyan3auum
no.

npakTudeckoe 3aHsitne (3 yaca(os)):
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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 pa3paboTtka nHtepdoenca NO. BnmsiHne aproHOMMKu Ha
yno6¢cTBo pabotbl Ha KoMnbloTepe. Mcuxonornyeckas aproHomuka. UHTepdoenc
nporpammHoro cpencrsa. [puHUMnbI NpoekTUpoBaHUAa UHTepdenca. Coctas uHTepdenca
cucTeMbl: NpoLuecc BBoAa/BbiBoaa U npouecc avanora. Kpurtepum xopoluero guanora.
OpraHusauus ynpasneHusi [1C ¢ BXOOAHbIM 13bIKOM KOMaHOHOMoO TMNa, C 13bIkOM KOMaHAHOro
TMna. OpraHusauus guanora Tuna BONPoOCc-O0TBEeT U Ha OCHOBEe KOMaHAHbIX OOPM.
Mcnonb3oBaHne cMelLaHHOW CTPYKTYpbl auanora.

npakTudeckoe 3aHsitne (3 yaca(os)):

VHTepdenchl aBnS0TCS OCHOBOM B3aMOAENCTBMS BCEX COBPEMEHHbBIX NHPOPMALNOHHBIX CUCTEM.
Ecnu nutepdeiic kakoro-nnbo o6bekTa (NepcoHanbHOro KOMMboTepPa, NPorpammbl, PYHKLUNUN) HEe
n3meHseTcs (ctabuneH, CTaHAapTU3NPOBaH), 3TO AAET BO3MOXHOCTb MOANMMLUMPOBATL CaMm
00beKT, He NepecTpanBas NPUHLMMNbI ero B3anMOLENCTBUS C ApyruMun obbekTamu. Hanpumep,
Hay4mBlMCb paboTaTtb ¢ 04HoI nporpammoli nog Windows, nonb3oBaTtenb C NErKOCTbIO OCBOUT U
apyrve ? noToMmy, 4TO OHN UMEIOT OONHAKOBbIN NHTEPdIeNC. B BblYMCNINTENBHON CUCTEME
B3aMMOIENCTBNE MOXET OCYLECTBASATLCS HA NONb30BaTEIbCKOM, NPOrPaMMHOM 1 annapaTHOM
ypoBHsX. B cooTBETCTBUM C 3TOIN KNnaccugomkaLumen MOXHo Bbloenntb: MIHTepdoeinc nonb3osatens ?
COBOKYMHOCTb CPEACTB, MPU NOMOLM KOTOPbIX NONb30BaTENb 06WaeTCs ¢ pasnMyHbIMU
ycTpomncTeamu. MiHTepdpeinc kKoMaHOHOM CTPOKM: MHCTPYKLIMM KOMMbIOTEPY OalTcs NyTéM BBOAA C
KnaBmaTypbl TEKCTOBbIX CTPOK (KOMaHA). [ padomyeckunin HTepdenc nonb3oBartens: NporpaMmmHble
dOYHKLMM NPeacTaBnaoTCs rpadpnyeckmmmn anemeHTamMm akpana. duanorosbii nHTEpdoenc
EcTecTBeHHO-A3bIKOBOM UHTEPCPENC: NONb30BaTeNb ?pasrosapmnsaeT? ¢ NPOrpaMmon Ha PogHOM
emy s3bike. Puanyecknii uHTepgeic Cnocob B3amMmMoaeicTBmMa OM3NYECKNX YCTPONCTB. Halle
BCEro peyb NOET 0 KOMMbIOTEPHbIX NopTax. CeteBon nHTepdenc Wno3 (TenekoMMyHukaumm) ?
YCTPOWCTBO, COEAMNHAIOLEE NOKaNbHYIO CETb ¢ 6bonee KpynHoi, Hanpumep, NHTepHeTom WnHa
(komnbioTep) Helpo-koMnbloTepHbIN MHTEpPdoenc (aHrn. brain-computer interface): otsevaet 3a
0OMeH Mex [y HEMPOHAMU 1 3NEKTPOHHBLIM YCTPOWCTBOM NPV NMOMOLLM CreuUnanbHbIX
NMNNaHTUPOBAHHbIX 3NeKTPoLoB. VIHTepdperchl B nporpammupoBaHumn MiHtepdpeinc goyHKLMm
NHTepdoeitc nporpammupoBaHms npunoxeHuii (API): Habop ctaHaapTHbIX 6GMBNMOTEYHbIX METOLOB,
KOTOPbIA MPOrpamMMmCT MOXET UCMOMb30BaTb AN AOCTyNa K PYHKUMOHANbHOCTW OpYroWn
nporpammbl. Bbizos ynanéHHbix npouenyp COM-untepdenc MHtepgpeic (OOIT)
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Tema 11. TecTupoBaHue, oTnapka u céopka MNO. OnpeneneHne n NPUHLMNbI TECTUPOBAHUS
MO. Kareropum owmbok. TecTupoBaHue 1 otnagka nporpamm. AKCMOMbI TECTUPOBAHMUS.
CpencTBa TeCTUpOBaHuUs. AHanM3 pUCKOB Kak CpeAcTBO TecTupoBaHusi. Mpouecc
TecTupoBaHusi. Metoabl TecTupoBaHus nporpamm. MeTonbl NPOEKTUPOBAHUS TECTOBbIX
HabopoB AaHHbIX. C60pKa NporpamMm Npyu TeCTUPOBaHUM.

npaktnyeckoe 3aHsitne (3 4yaca(os)):

YuntbiBas pasHoobpasne NCTOYHNKOB OWMBOK, NPV COCTaBNEHMN NNaHa TECTUPOBAHUS
KnaccuapuumpytoT owmnbkn Ha aBa tina: 1 ? cuHTakcmnyeckme; 2 ? ceMaHTUYecKne (CMbICIOBbIE).
CuHTaKcuyeckne owmnbkmn ? 3To owmnbKM B 3anncu KOHCTPYKLIMIA S3blka MpOrpaMMUpPOBaHns (Ymcen,
NepeMEeHHbIX, PYHKLINIA, BbIpaXXeHWiA, onepaTopoB, METOK, noanporpamm). CemaHTU4eckne owmbKn
? 9T0 OWKOKM, CBA3AHHbIE C HEMPABWUIbHBIM COAEPXAHNEM AEACTBUIA 1 MCNONb30BAHNEM
HeaoonyCTUMbIX 3HaYeHn BennymH. OBbHapyXeHne 60NbWNHCTBA CUHTAKCUYECKIMX OWMBOK
aBTOMATM3MPOBAHO B OCHOBHbIX CMCTEMaX NporpaMMnpoBaHuns. MNMonck Xe ceMaHTUYeckux owmnbok
ropasno MeHee oopManm3oBaH; 4acTb UX NPOABASETCS NPU UCMONHEHUN NPOrPamMmbl B HAPYLLEHNSX
npouecca aBTOMaTU4YeCKMX BbIYUCTEHWIA N MHANUMPYETCS NMOO BblaayYein AnarHocTn4eckmx
coobweHwnii paboyeit nporpamMmbl, MO0 OTCYTCTBMEM NEYaTn pesynbTaTtoB nU3-3a HeCKOHEeYHOro
NOBTOPEHMWS OQHON U TOW Xe YacTu NPorpamMMbl (3auUMKIMBaHNS), NMHO NosiBNEHNEM
HenpeaoycMOTPEHHON OopMbl UK ColepXaHus nevaTn pesynbTaToB. B nnaH TectnpoBaHust 06bl4HO
BX0OAT cneaytowme atanbl: CpaBHEHWE NPorpamMmbl CO CXEMOI anroputma. BuayanbHbli KOHTPONb
nporpammbl Ha aKpaHe aucnnes unv BnudyanbHoe U3yyeHrne pacnedvaTkm NporpaMmbl U CpaBHEHME
€e C OpurnHanoM Ha nporpaMMHoM 6naHke. MNepBble ABa 3Tana TeCTMPOBAaHNS CNOCOBHbI YyCTPaHUTb
6onblie KONMYECTBO OWMBOK, KaK CUHTAKCUYECKMX (4TO HE Tak BaXHO), TaK U CEMaHTMYECKUX (4TO
O4YeHb BaXHO, TaK Kak Mo3BoOJISET UCKITIYNTb UX TPYLOEMKUI MOUCK B NMpoLecce AabHenwen
oTnanku). TpaHcnaums nporpaMmbl Ha MALWWHHbBIX S3blK. Ha 9TOM 3Tane BbISBNAIOTCS
CUHTakcmyeckue ownbkun. Komnmnsatopsl ¢ s3blkoB Cu, Mackanb BblAaloT AMarHoCTNYeckoe
coobLIeHNEe O CUHTaKCMYECKUX oWwmnbKax B MIMCTUHIE NPOrpamMMmbl (TMCTUHIOM Ha3blBAETCS BbIXOLHOW
LOKYMEHT TpaHCNSaTOpa, CONPOBOXAAKWMNA OTTPAHCIMPOBAHHYIO NPOrpamMMy Ha MawWWHHOM A3bike ?
00bEKTHBIA MOLYNb). PenakTmpoBaHmne BHEWHUX CBSI3ei 1 KOMMOHOBKA nporpaMmbl. Ha aTtane
penakTMpOBaHNS BHEWHMX CBA3EN NPOrpaMMHbIX MoAye NporpamMMma-penakTtop BHEWHNX CBA3EN,
W KOMNOHOBLMK 3aa4, OBHapyXnBaeT Takme CUHTakcmyeckme ownbkm, kKak 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 Bbl3blBAIOLLEM M BbI3bIBAEMOM MOLYNE U psa ApYyrux ownbok. BeinonHeHne nporpammel. MNocne
yCTpaHeHust 06HapPY>XEHHbIX TPAHCNSITOPOM U PeNAKTOPOM BHELWHMX CBA3EN (KOMMOHOBLLMKOM
3a4a4) CMHTAKCUYEeCKMX OWMBOK NepexosT K cnemyroweMy atany ? BbiNMOMHEHWIO MPOrpaMMbl Ha
OBM Ha MalwnHHOM S3bIKe: Mporpamma 3arpyxaercs B onepaTuBHytO NaMsaTb, B COOTBETCTBUE C
nporpamMMoli BBOOATCS UCXOLHbIE AaHHble U Ha4MHaeTcs cyeT. MposiBneHne ownbku B npouecce
BOZa MCXOLHbIX OAHHbIX UNX B MPOLECCe cyeTa NPUBOAUT K NPEPbIBAHUIO CHeTa U Bbloadve
OnarHocTnyeckoro coobueHms paboyel nporpammbl. MposiBneHne owmnbkn naeTt nosom s
BbINONHEHUS OTNAA0YHbIX OEACTBUIA; OTCYTCTBME Xe coobLeHnin 06 ownbkax He o3Ha4YaeT nx
OTCYTCTBUSA B nporpamme. [NnaH TecTmpoBaHMs BKIKOYAET MNPy 3TOM MPOBEPKY NPaBUIbHOCTH
NONyYEHHbIX PEe3yNbTaToB OISl KAKUX-NMOO AOMYCTUMbIX 3HAYEHWUIA MCXOAHBIX AAHHbIX. TeCTMpoBaHne
nporpammbl. Ecnn nporpamma BbINONHAETCS YCMEewWwHo, XenaTtenbHO 3aBeplwinTb ee NUCTbITaHNS
TECTMPOBAHNEM NPU 3a0aHUN UCXOOHbIX OAHHbBIX, MPUHMMAOWNX NpefenbHbie 515 NPorpaMmmbl
3Ha4yeHus. a Takxke BbIxo4swue 3a A0oMyCTUMble Npenenbl 3Ha4YeHns Ha Bxode. KOHTporbHbIe
npuMepsbl (TecTbl) ? 370 cneumanbHO NoaobpaHHble 3aaaqn, pesynbTaTbl KOTOPbIX 3apaHee
N3BECTHbI UK MOTYT BblTb OnpeneneHbl 6e3 CylWecTBEHHbIX 3aTpar.

Tema 12. ConposoxneHue MO Ha ctapum akcnnyatauuun. Mpobnembl BHeopeHUs,
aKcnnyarauum u conposoxaeHus MO.

npaktnyeckoe 3aHsitne (3 4aca(os)):
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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 pa3pabotkon MO. CtaHpapTu3aauus u MeTponorusi B paspabortke
nporpammHoro obecneyeHus. NoHsaTne KayectBeHHOro MNC u cBA3aHHbIE C HAM
xapaktepuctuku. CtaHgapTm3aumna nokasarenen kadyectsa lNC. XapakrepucTukn KkayecTea
6a3oBoOro MexpyHapogHoro ctaHgapra ISO 9126:1991. HapexHoctb MO. OCHOBHbIE
Konn4yecTBeHHble NnoKasarenu HagexXxHocTu. Knaccudpukaumsa moaenen HaneXxHoCTu.

npakTudeckoe 3aHsitne (3 yaca(os)):
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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. MpuHUMNBbI U CTaHAAPTbI AO0KYMEHTUPOBaHUSI MPOrpaMmMHOro
obecneueHus. NpencraBneHue ctraHpapros ECMNA. [lokyMeHTMpOBaHMe CTaaun paspaboTku,
3TanoB U copepxaHus pabot. Tunosas CTpyKTypa U coaepxxaHue 3KCryatalMoHHbIX
DOKyMeHTOB nonb3osateneu NO. Tunosas cTpyKTypa v coagepxaHue TeXHONOrM4eckmx
DOKYMEHTOB ans paspabortumkos MO. Cpencrea AOKYMEHTUPOBaHUSA.

npakTudeckoe 3aHsitne (3 yaca(os)):
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JokyMeHTaLms Ha NporpaMMHoe obecneveHre ? 3T0 AOKYMEHTbI, COMPOBOXAAoLWMe NPorpamMMHoe
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 NporpamMMHOro obecneyeHms, Ho 4acTo el yaenseTcs HeLOCTaTOuHO BHUMAHMS.
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 ByaeTt Ncnonb3oBaTbCs, OHA CKOPEE OTBEYAET Ha BOMPOC ?rnoyvemy
MMEHHO Tak?? Hanpumep, B NPOEKTHOM [OKYMEHTE NPOrpamMMnCT MOXET onncatb 060CHOBaHMe
TOro, MOYEMyY CTPYKTYpPbl AaHHbIX OpPraHM30BaHbl UMEHHO TakMM 06pa3oM. ONMCbIBAIOTCS NPUYMHBI,
noYemy Kakowm-nnbo Knacc CKOHCTPYMPOBAH OnpenenéHHbIM 06pa3oM, BbIAENSIOTCA NATTEPHDI, B
HEKOTOPbIX CRy4asix faxe OAtoTCa Naeun Kak MOXHO ByaeT BbINOAHWUTL YNYHIEHUS B AaNbHERLIEM.
Hwuyero 13 aToro He BXOAMT B TEXHUYECKYIO UM NONb30BATENbCKYIO JOKYMEHTaUuMo, HO BCE 3T0
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. Paspabotka u ctaHpapTM3aumns MHCPOPMaLIMOHHbIX TeXHONMOrnn. dtanbl pa3paboTku
TexHonornyeckmx npoueccos. NapameTpbl TexHONornyeckux npoueccos. Kputepum Kkayecrtsa
TexHonornyeckux npoueccos. Kpurepuun ontummsauumm nHOOpPMaLLMOHHbIX TEXHONOI M.
CpenctBa NpOeKTMpPOBaHUS TEXHONOIrMYECKMUX NpoLLeCCOoB.

npakTudeckoe 3aHsitne (3 yaca(os)):

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaumnoHHbii Homep 947714 5AE
CrpaHnua 24 n3 39. 111 YHI:I

S OEMALIGH



Mporpamma amcumnnamHebl "TexHonorum n ctaHnapTbl paspaboTky nporpaMmHoro obecnedeHns”; 010400.62 MpuknagHas matemaTmka u
MHCpopMaTurKa; cTapwumii npenoaasatens, 6/c Tarupos P.P. , onpektop cdunuana LWamyxameTos P.P.

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)

Buabl
N Paanen Cemectp| HeRens | camoctosiTensHoit TpyaoeMkocTh g‘:ﬂ%’g‘;g‘;g:;g:ga
JAucunnnmHol pcemecrpa pa6oTbl (B vacax) a60Tb!
CTY[,EHTOB P

Tema 1. lNporpammHoe
obecneyeHne SBM.
lMporpammHoe
obecneyeHune (MO) un
ero knaccudgomkauus.
CuncTteMHoe 1
npvknagHoe MMO.
Pexumbl paboTbl 1
dpyHKLNM
ornepaunoHHOM
cuctembl. Cuctema
nporpamMmnpoBaHns.
1. |Cuctema KOHTpOns u
ONarHOCTUKMW.
lMpuknaoHble
nporpammbl 1 NakeTol
NPUKNagHbIX Nporpamm.
VcTopusa passutns
NPUKNagHOro
NpOorpamMmMHOro
obecneyeHus.
Knaccundpomkaums
NPUKNagHOro
NpOorpaMmMHOro
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obecneyeHus.
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uoﬂamHab flomallhee
HIN
3aaHus safiaHue
PeructpaumnoHHbiii Homep 947714 DAEKTPOHHEH
CrpaHuLa 26 13 39. My BERCHTET



Mporpamma amcumnnamHebl "TexHonorum n ctaHnapTbl paspaboTky nporpaMmHoro obecnedeHns”; 010400.62 MpuknagHas matemaTmka u
MHCpopMaTurKa; cTapwumii npenoaasatens, 6/c Tarupos P.P. , onpektop cdunuana LWamyxameTos P.P.

Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 2. MNakeTbl
NpUKNagHbIX Nporpamm.
OnpepeneHve nakeTos
NpuUKNagHbIX Nporpamm
(M. Knaccudomkaums
M. CocraBHble YacTn
Mrr. MooynbHbIA
npUHLMN

" |opmMmpoBaHua nakera.
DYHKUMN OTOENbHbIX
mMoAynei nakera.
Mogenb npeaMeTHoM
obnactn nakerta.
Crartunyeckas n
ONHaMmyeckasa Moaenm
npenMeTHol obnacTu

noarotToBka
JomMallHero
3a4aHns

JomMallHee
3anaHune

Tewma 3. lporpamMmHble
cpeacrtea. [NoHsATMe
NpoOrpamMmMHOro
cpeactea ([1C),
NpoOrpamMmMHOro
npoaykrta (M) n
NpPOrpamMMHOro n3aoenuns
(MW). OcHoBHble
TpeboBaHus,
npenbsasnsemble K M
Kak K npoaykKumm
NPON3BOACTBEHHO-TEXHI
" |[HA3Ha4YeHus.
NHpopmaTumka kak
oTpacnb Npon3BoACTBa
NPOrpaMMHbIX N3Oennin.
Passuture otpacnu
npoun3BoacTBa
NPOrpaMMHbIX N3Oennn
B Poccuun. lNoHaTtre
pbIHKA NPOrpamMMHbIX
cpencts. MapkeTuHr
NPOrpamMmMHbIX

l-IGCéOFC

NPOAYKTOB.

noarotToBka
JomallHero
3a0aHns

JomallHee
3a0aHne
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi

caMoCTOsITe/IbHOM

paboTbl
CTY0EeHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA

camocCTosATe.

pabortbl

NbHON

Tema 4. Xun3HEHHbIN
LMK NPOrpamMMHOro
obecneyeHuns. MNoHATre
XW3HEHHOrO umKna
(XL) nporpamMmmHoro
obecneyeHuns.
Onpepnenenne XU
MeXOyHapoaHbIM

. |cranpaptom ISO/IEC
12207:1995. OCHOBHble
npoueccbl XL MO.
BcnomorartenbHble
npoueccbl XL MO.
OpraHn3aumnoHHble
npoueccbl XL MO.
B3anmocBasb mexay
npoueccamn XL MO.

noarotToBka
JomMallHero
3aaHns

JomMallHee
3anaHune

Tema 5. Mogenun
XW3HEHHOro umkna
NpPOrpamMHOro
obecneyeHus. MNoHsATME
mooenun n ctagun XL,
MO. Xapaktepucrtuka
. [ctaguin cospanms MNMO.
KackagoHas n
cnvpanbHas Mooenu
XU. NMoaxon RAD
(Rapid Application
Development) k
paspaboTke MO.

noarotToBka
JomalliHero
3a0aHns

JomallHee
3a0aHne

Tema 6. Paspabotka
TpeboBaHWii N BHelHee
npoekTuposaHue MO.
AHanua n paspaboTka
TpeboBaHwuii k MO.
OnpepeneHuve uenen
cosgaHus lNO.
PaspaboTka BHeWHWiA
cneumndounkaumnia

" InpoekTa.
Mcnonb3oBaHne
nporpamMmMmHom
NHXEHepun npwu
paspabotku MO.
MoHatne CASE ?
TexHonorun. O63op
CASE-cpencts ans
npoekTuposaHus MMO.

noaroToBka
JomMallHero
3a4aHns

JomMaliHee
3agaHune

PernctpaunoHHbin Homep 947714
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 7. CTPYKTYpHbI
nooxon K
NPOEKTUPOBAHUIO
NporpaMmmMHOro
obecneyeHuns.
XapakTepucTuka u
OCHOBHbIE NPUHLUMNbI
CTPYKTYpHOro nogxona.
SADT (Structured
Analysis and Design
Technique), DFD (Data
Flow Diagrams) n ERD
" |(Entity-Relationship
Diagrams) monenu
CTPYKTYpHOro nogxona.
KoHuenuwun
JoYHKLIMOHaNbHOM
monenu SADT. CocTas
JoYHKLIMOHaNbHOM
monenu. MNoctpoeHue
nepapxmu omnarpamm
MoLenen ctaHgapTa
IDEFO. Tvnbl cBs3en
MeXay qOYHKLMAMMN.

noarotToBka
JomMallHero
3aaHns

JomMallHee
3anaHne

Tema 8.
[MpoekTupoBaHue n
nporpamMmmpoBaHme
monynen. MoaynbHbIn
APVHLMN NOCTPOEHNS 1
npoekTuposaHus MO.
[MpoekTupoBaHue n
KOOUPOBAHWE NOTUKK
Mmonynei. TpeboBaHUs K
CTPYKType MoZyns u
B3aMMOOENCTBUIO

" IMmomynei mexay coboi.
CBS3HOCTb MOyNS.
CuenneHve moaynei.
OTansl
NporpamMmnpoBaHnsS.
Mowarosas
netanmsaums u
CTPYKTypHOE
nporpamMmmMnpoBaHme.
Ctnnb
nporpamMmnpoBaHns.

noarotToBka
JomallHero
3a0aHns

JomallHee
3a0aHne
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TpynoeMKOCTb

(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 9.
Ob6BbEKTHO-OPUEHTMPOBA
noaxon K
NPOEKTUPOBAHUIO
NpOorpamMmMHOro
obecnedyeHuns.
Onpepenenuve v
OnMcaHne apxmTekTypbl
NpOorpamMmMHOro
obecneyeHns. basosble
cpencTsa no Co34aHUIo
apxutektypsl 10.
Cnocobbl hopmanbHOro
" [npenctaBneHus
3HaHui. OCHOBbI
yCTponcTBa n
NCNONb30BaHne
9KCNEepPTHbIX CUCTEM B
paspaboTke
afanTupyemoro
NpOorpamMmMHOro
obecnedyeHuns.
OcCHOBHblE
HanpaBneHns
NHTEeNnneKTyannaaunm
Mno.

noarotToBka
JomMallHero
3a4aHns

JomMallHee
3anaHune
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

10.

Tema 10.
MNpoekTnpoBaHue u
paspaboTtka
nHtepdpenca lMoO.
BnnsHne aproHommku
Ha yno6cTBO paboTbl Ha
KOMMbtoTEpe.
MNcuxonornyeckas
SproHoMuKa.
NHTepdenc
NMPOrpamMHOro
cpencrtea. [MpnHumnbI
NPOEKTUPOBAHNSA
nHTepgeinca. Cocras
nHTEepdhenca cMcTems:
npouecc BBoAa/BbiBoAa
M npouecc gmanora.
Kputepun xopouwero
nvanora. OpraHusauus
ynpasnexus NC ¢
BXOLHbIM S3bIKOM
KOMaHOHOro tmna, ¢
A3bIKOM KOMaHAHOro
Trna. OpraHnsauus
avanora tvna
BOMPOC-OTBET U Ha
OCHOBE KOMaHAHbIX
dopM. Vicnonb3osaHue
CMELIAaHHOW CTPYKTYpbl
avanora.

noarotToBka
JomMallHero
3aaHns

JomMallHee
3anaHne

11.

Tema 11.
TecTnpoBaHue, oTnagka
n cbopka MO.
OnpeneneHmne un
NPUHUMMbI
TectuposaHus MO.
Karteropuu owmbok.
TecTnpoBaHue n
oTnagka nporpamm.
AKCMOMBI
TECTUPOBAHUS.
CpencTtea
TecTupoBaHus. AHanus
PUCKOB Kak CpeacTBo
TECTUPOBAHUS.
Mpouecc
TecTnposaHus. Metonbl
TEeCTUPOBaAHUS
nporpamm. Metozbl
NPOEKTUPOBAHNS
TecToBbIX HAabopoB
naHHbIx. Coopka
nporpamm npu
TECTUPOBAHWUMW.

noarotToBka
JomalliHero
3a0aHns

JomallHee
3a0aHne
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi

caMoCTOsITe/IbHOM

paboTbl
CTY0EeHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

12.

Tema 12.
ConposoxgeHue N0 Ha
cTagmm aKcnnyartauum.
Mpobnembl BHEOAPEHMS,
aKcnayatauum un
conposoxgaeHus lMO.

noarotToBka
JomMallHero
3a4aHns

JomMallHee
3anaHne

13.

Tema 13. YnpasneHve
paspaboTkoii MO.
CraHpapTmnsaums u
METponorus B
paspaboTke
NpPOrpaMmMHOro
obecneyeHuns. MoHsITUE
kKadyectBeHHoro NMC u
CBSI3aHHbIE C HUM
XapakTepUCTUKN.
CraHpapTmnsaums
nokasarener kayectsa
MNC. Xapaktepuctumkm
KadyecTBa 6a3oBOro
MEXAyHapOaHOro
ctaHpapta ISO
9126:1991.
HanexHocTtb MO.
OcCHoBHblE
KONNYECTBEHHbIE
nokasarenu
HaOEeXHOCTMW.
Knaccugomkaums
mMoLenen HaoeXxHOCTH.

noarotToBka
JomallHero
3a0aHns

JomallHee
3a0aHne
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Buabi
Hepens | camoctositenbHon [TpynoemMKOCTb
ceMecTpa paboTbl (B yacax)
CTYAEHTOB

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 14.
HokymeHTtaums lNMO.
MpuHUKUNBI K1
cTaHoapTbl
NOKYMEHTUPOBAHUS
NpPOrpamMHOro
obecnedyeHuns.
[MpencrtasneHune
ctaHpapTos ECI .
JlokymeHTMpoBaHmne
cTaguin paspaboTkuy,
3TarnoB N coaepXxaHus noaroToska
14.|pabot. Tvnosas 8 JomallHero 2
CTPYKTYpa u 3agaHus
cogepxaHue
aKcnnyaTaunoHHbIX
NOKYMEHTOB
nonb3osartenen 0.
Tunosas cTpykTypa u
cogepxaHue
TEXHONOIrMYECKNX
NOKYMEHTOB AN
paspabotuymkos [M10O.
CpencTtea
NOKYMEHTUPOBAHWUS.

Tema 15. PaspaboTka u
cTaHpapTnsaums
NHOPOPMaLIMOHHbIX
TEXHONOrni. ATansl
pa3paboTku
TEXHONOrNYeCKnX
npoueccos. [lapameTpbl
TEXHONOrMYEeCKNX
npoueccos. Kputepun noaroToska
15.|kayecTBa 8 JomallHero
TEXHONOrMYEeCKNX 3agaHus
npoueccos. Kputepun
onTUMM3auum
NHOPOPMaLIMOHHbIX
TexHonoruii. Cpencrea
NPOEKTMPOBaAHNS
TEXHONOrMYEeCKNX
NpoLecCcos.

JomMallHee
3anaHne

) JomallHee
3a0aHne

NTtoro 32

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

O6y4yeHne NPoncxoanT B OOPME NEKLIMOHHBIX U NabopaTopHbIX 3aHATUI, @ TakXKe CaMOCTOATENbHOM
paboTbl CTYIEHTOB.
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TeopeTuyeckuii MaTepvan nsnaraeTcst Ha nekumsix. Mpryem KOHCNEKT NeKLMiA, KOTopbIiA ocTaeTcs y
CTyLleHTa B pe3ynbTaTe NpoCcnywWrnBaHnsa NekUnn He MOXET 3aMeHnTb y4ebHuK. Ero
LieNb-CPOPMYINPOBKA OCHOBHbIX YTBEPXAEHWUIA 1 onpeneneHuid. Mpocnywas nekumio, None3Ho
03HaKoMUTbCS ¢ 6onee NoAPO6HbLIM N3NOXEHNEM MaTepuana B y4ebHuke. CMcok nutepatypbl
pasneneH Ha [1Be KaTeropvmn: HeobxoaAMMbIiA ANs caady 3a4eta MUHUMYM U LOMONHUTENbHAS
nuTeparypa.

I/I3yquV|e KypcCa nogpasymeBsaeTt He TONIbKO OBJlafeHne TeOPETUHECKNM MaTepnanom, HO 1
nony4yeHmne npakTn4ecknx HaBblkoB O/ bonee Fﬂy6OKOFO NnoOHMMaHMA pa3nesioB Ha OCHOBE pelleHns
3a0a4y n ynpa>KHeH|/||71, NNNKCTPUPYKOWNX OO0Ka3blBaeMble TEOPETUYECKNE NONOXEHNUA, a TaKXe
passutune aﬁCTpaKTHOFO MbILLSIEHUS 1 CNOCOOHOCTM CaMOCTOSITENbHO A0Ka3blBaTb yTBEPXAEHUA.

CamocTosTenbHas paboTta npenanonaraeT BbiNofHEHWE OoMalWHUX paboT. MpakTuieckme 3aaaHus,
BbIMNONIHEHHbIE B ayAMTOPWMW, MPedHa3Ha4YeHbl ONs yKasaHus obWwmnx MeTOA0B peleHns 3aaay
onpeneneHHoro Tuna. 3akpenuTb HaBbIKM MOXHO NULb B Pe3yNbTate CaMoCTOSTeNbHOM paboThbl.

Kpome Toro, camocrositenbHas pabora BKIO4aeT NoAroToBKy K 3a4eTy. [Mpu noarotoeke K coadye
3ayeTa BeCb 06beM paboTbl PEKOMEHAYETCS pacnpenensTb PABHOMEPHO N0 AHSM, OTBEAEHHbIM ANS
MOArOTOBKW K 3a4€Ty, KOHTPONMPOBATb KaXAblii AEHb BbINONHEHNS paboThl. Jlyylwe, ecnm MOXHO
NepeBbINONHNUTL NnaH. Toraa byaeT pe3eps BPEMEHN.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOW
aTTecrauum rno uToramMm OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboTbl CTYAEHTOB

Tema 1. NMporpammHoe ob6ecneuyeHne IBM. MporpammHoe obecneuveHue (MO) n ero
knaccudumkauus. CuctemHoe u npuknagHoe MO. Pexumbl pabotbl U coyHKLMMN OnepaLMoOHHON
cuctembl. Cuctema nporpammmpoBaHusi. CucteMa KOHTPOssi U aMarHoCcTuku. MNMpuknagHble
nporpamMmmbl U NaKkeTbl MPUKIagHbIX NporpamMm. UcTtopus pa3suTusa NpUKNagHoro
nporpammHoro obecnevyeHus. Knaccucpumkaums npuknagHoro NporpaMmmHoro o6ecneyeHus.

noMalHee 3afnaHne , NpUMepHbIe BOMPOCHI:
YrnybneHHoe ndyydeHune nutepatypbl no teme. O6cyxaeHne. BoinonHeHe NPOEKTHOro 3aaaHus.

Tewma 2. NakeTtbl NpuknagHbIX nporpamm. OnpeneneHne NakeToB NPUKAagHbIX NPorpamMmm
(Nn). Knaccudoukauwms MMM. CocraeHbie yactu MIMMN. MogynbHbIM NpUHLUUN hOpMUPOBaHUS
naketa. dyHKLUMM OTAENbHbIX MOaynen naketa. Mogenb npegMeTHon obnacTu nakera.
Cratuueckas u AuHaMmyeckas Moaenuv npegMeTHon obnactm

LoMallHee 3afaHune , NpUMepHbIE BONPOCHI:
YrnybneHHoe nsydyeHune nutepatypbl no teme. ObcyxneHune. BoinonHeHe NpoeKTHOro 3aaaHus.

Tewma 3. NporpammHblie cpepctea. MoHsATME nporpammHoro cpencTsa (MC), nporpaMmHoro
npoaykTa (MM) u nporpammuoro napenus (NMN). OcHoBHble TpeboBaHUs, NpenbABNSIEMbIE K
MU kak K npoaykUuUM Npou3BoaCcTBEHHO-TeXHMYEeCcKoro HasHadyeHusi. UHdpopmMaTmka Kak
oTpacnb NPOU3BOACTBa NporpammHbIX nspenun. Passutne orpacnu nponssoacTea
nporpammHbix uagenum B Poccum. NoHsATUe pbiHKa NnporpaMMHbIX cpeacTts. MapkeTuHr
nporpamMmmHbIX NPOAYKTOB.

noMalHee 3afaHue , NpUMepPHbIe BOMPOCHI:
YrnybneHHoe naydeHune nutepatypbl no teme. O6cyxaeHne. BoinonHeHe NPOEKTHOro 3aaaHus.

Tema 4. )Ku3HeHHbIA LUK NporpaMMHOro obecneuyeHus. MoHATe XnU3HeHHOro uukna (XKL)
nporpaMmHoro obecnedeHus. OnpenenexHme XL, mexayHaponHbiM ctaHpapTtom ISO/IEC
12207:1995. OcHoBHble npouecchl XKL, NMO. BcnomoratenbHblie npoueccol XKL, MO.
OpraHusaumoHHble npouecchbl XKL, MO. Baaumoceaab Mmexay npoueccamu XL, MO.

JoMallHee 3afaHune , npuMepHble BONpPOCHI:

YrnybneHHoe nayveHme nutepatypbl no teme. ObcyxaeHve. BbinonHeHne NpoekTHOro 3anaHus.
Tema 5. Mooenu XU3HEeHHOro LuKna nporpaMMHoro obecneyeHus. MoHaTME MOaenu u ctapumn
XU MO. Xapakrepuctuka cragum cospaHua MNO. KackapHasa u cnupanbHasa mogenu XKLL
Mopxon RAD (Rapid Application Development) k paspa6otke MO.

noMallHee 3afaHue , NpUMeEpPHbIe BOMPOCHI:
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YrnybneHHoe nsydeHune nutepatypbl no teme. ObcyxneHune. BoinonHeHe NpoeKkTHOro 3aaaHus.

Tema 6. Paspabotka Tpe6oBaHuI 1 BHeLLHee nNpoekTuposaHue MO. AHanu3 n paspaboTtka
TpeboBaHum Kk MO. OnpeneneHue uenen cospaHusa MNO. PaspaboTka BHeLWWHM cneuudoukaumm
npoekTta. cnonb3oBaHMe NporpaMMHON UHXeHepuun npu pa3pabotku MO. MoHstne CASE ?
TexHonorun. 063op CASE-cpencts ons npoektuposaHus MO.

LoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:
YrnybneHHoe nayyeHme nutepatypbl no teme. ObcyxaeHve. BbinonHeHne NpoekTHOro 3aaaHns.

Tema 7. CTPYKTYpPHbI/ NOAXOA K MPOEKTUPOBaHUIO MPOrpaMMHOro obecrneyeHuns.
XapakTepucTMka n OCHOBHbIE NMPUHLMUINbI CTPYKTYpHOro noaxona. SADT (Structured Analysis
and Design Technique), DFD (Data Flow Diagrams) n ERD (Entity-Relationship Diagrams)
Moaenun CTpyktypHoro noaxona. KoHuenuuu coyHkumoHanbHow mogenu SADT. Coctas
cyHKuMoHanbHoOn moaenu. NMocTtpoeHue nepapxum guarpamm moaenen craHpapta IDEFO.
Tunbl cBA3en MexXAay PyHKLUUAMMU.

noMalHee 3afaHne , NpUMepPHbIe BOMPOCHI:
YrnybneHHoe ndydeHune nutepatypbl no teme. O6cyxaeHne. BoinonHeHe NPOeKTHOro 3aaaHus.

Tewma 8. NpoekTnpoBaHue n nporpaMmmmuposaHue Mmoaynen. MoaynbHbIA NPUHLMM NOCTPOEHUA
u npoektuposaHus MO. MpoekTupoBaHue u KogupoBaHue Noruku moaynen. TpebosaHus K
CTPYKType MOAY/I U B3aMMOOEACTBUIO MOAY/en Mexay cobon. CBA3HOCTb MOAYNS.
CuenneHne moaynen. dtanbl NporpaMmupoBaHus. lNolwlarosas geranM3aumsa U CTPYKTypHoe
nporpammupoBaHue. CTunb NnporpaMmmmpoBaHuS.

LoMallHee 3afaHne , NPUMepPHbIEe BONPOCHI:
YrnybneHHoe naydeHme nutepatypbl no teme. ObcyxaeHve. BbinonHeHne NpoekTHOro 3aaHus.

Tema 9. O6BEKTHO-OPUEHTUPOBaHHbIN NOAXO0A K NPOEKTUPOBaHUIO NPOrpPaMMHOro
obecneyeHus. OnpepeneHue N onucaHne apxmMTeKTypbl NporpaMMHOro o6ecrneyeHust.
Ba3oBble cpeacTBa No co3paHuio apxutekTypbl MO. Cnocobbl oopManbHOro nNpencraBneHus
3HaHuin. OCHOBbI YCTPOWCTBA M UCMNO/Ib30BaHMe 3KCMEepPTHbIX CUCTEM B pa3paboTtke
apganTupyemoro nporpaMmHoro o6ecnedeHusi. OCHOBHbIe HanpaBfeHUs UHTeNNeKTyanu3auum
no.

noMalHee 3afnaHne , NpUMepPHbIe BOMPOCHI:
YrnybneHHoe ndyyeHune nutepatypbl no teme. O6cyxaeHne. BoinonHeHe NPOEKTHOro 3aaaHus.

Tema 10. NMpoekTupoBaHue u pa3paboTtka nHrepdenca NO. BnusiHne aproHOMMKM Ha yao6¢cTBo
pabotbl Ha KoMnbloTepe. Mcuxonornyeckas aproHomuka. UHTepdpoenc nporpaMMHoOro
cpencrtsa. NMpuHUUNbI NpoekTUpoBaHus NHTepdenca. CocraB nHTepcpenca cUCTEMbI: NPoOLLECC
BBOAA/BblBOAA M nNpouecc ananora. Kpurepum xopoluero auanora. OpraHn3auuvs ynpasneHus
MNC c BXOAHbIM 13bIKOM KOMaHAHOroO TUMNa, C A3bIKOM KOMaHaHoro tuna. OpraHusauus
Auanora Tuna Bonpoc-oTBeT U Ha OCHOBe KOMaHAaHbIX oopM. Acnonb3oBaHne cMeLLlaHHOW
CTPYKTYpbl Ananora.

LoMallHee 3afaHune , NpUMepHbIe BONPOCHI:
YrnybneHHoe nsydeHune nutepatypbl no teme. ObcyxaeHune. BoinonHeHe NpoeKTHOro 3aaaHus.

Tema 11. TecTupoBaHue, otnagka u céopka M0O. OnpeneneHve n NPUHLMUMNbLI TECTUPOBAHUSA
NO. Kateropuu ownbok. TectupoBaHue U oTnapkKa nporpamm. AKCUOMbI TECTUPOBAHMUSI.
CpenctBa TecTupoBaHusi. AHaNM3 PUCKOB Kak cpencTBo TecTupoBaHus. MNMpouecc
TectTupoBaHus. Metoabl TectTupoBaHusa nporpamm. Metoabl NPOEKTMPOBaHUA TECTOBbIX
HabopoB paHHbIX. C6opKa nporpamm nNpu TeCTUpOBaHUW.

noMalHee 3afaHne , NpUMepHbIe BOMPOCHI:
YrnybneHHoe ndyyeHune nutepatypbl no teme. O6cyxaeHne. BoinonHeHe NPOEKTHOro 3aaaHus.

Tema 12. ConpoBoxaeHue MO Ha ctagum akcnnyatauuu. NMpo6nembl BHeApeHus,
aKcnnyartauum u conpoBoxaeHus MO.

LoMallHee 3afaHune , NpUMepHbIE BONPOCHI:
YrnybneHHoe nsydyeHune nutepatypbl no teme. ObcyxneHune. BoinonHeHe NpoeKTHOro 3aaaHus.
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Tema 13. YnpaBneHue pa3pabotkon MO. CtaHpapTu3auus u MeTponorusi B paspabortke
nporpammHoro obecneyeHus. NoHsaTne KayecTBeHHOro MNC u cBAA3aHHble C HUM
Xapaktepuctuku. CtaHpapTtusauma nokasareneun Kayectsa lNC. XapaktepucTtukn Kkayecrsa
6a30BOro MmexayHapogHoro ctaHgapra ISO 9126:1991. HapexHoctb MO. OCHOBHbIe
KONM4YeCcTBEeHHbIe NoKa3sarenu HagexHocTu. Knaccucpukauua moaenen HageXxHoCTu.

LoMallHee 3afaHune , NpUMepHbIe BONPOCHI:
YrnybneHHoe nsydyeHune nutepatypbl no teme. ObcyxneHune. BbinonHeHe NpoekTHOro 3aaaHus.

Tema 14. OokymeHTauus MO. MpuHUMNBI U cCTaHAAPTbLI A,O0KYMEHTUPOBaHUSI MPOrpaMmMHOro
obecneueHus. NMpeacraBneHue ctaHpapros ECMNAO. [lokyMeHTMpOBaHMe CTaaun paspaboTkm,
3TanoB U copepxaHus pabot. Tunosasi CTPyKTypa U coaepxxaHue 3KCnnyaTalMoHHbIX
DOKyMeHTOB nonb3oBateneu NO. Tunosas cTpyKTypa v cogepxaHue TeXHONOrmM4eckmx
DOKYMEHTOB ans paspabortumkos MO. Cpencrea AOKYMEHTUPOBaHUSA.

LoMallHee 3afaHne , NPUMepPHbIE BONPOCHI:
YrnybneHHoe nayyeHme nutepatypbl no teme. ObcyxaeHve. BbinonHeHne NpoekTHOro 3aaaHus.

Tema 15. Pa3spaboTtka u cTaHgapTM3aumns MHCPOPMALLMOHHbIX TEXHONMOrMiA. ATanbl pa3paboTKu
TeXHONormyeckux npoueccos. MapameTpbl TEXHONOrMYeckux npoueccos. Kputepum Kayectsa
TeXHONormyeckux npoueccos. Kputepum ontumMmsaumm MHOpMaLMOHHbIX TEXHONMOMUIA.
CpencTBa NpOeKTUPOBaHUS TEXHOIOrMUYECKUX NPOLLECCOB.

JoMallHee 3ajaHve , NPUMEpPHbIE BONPOCHI:
YrnybneHHoe ndydeHune nutepatypbl no Teme. O6cyxaeHne. BoinonHeHne NPOeKTHOro 3aaaHus.
Tema . UToroesasi popma KOHTpons

MpuMepHbIe BONPOCHI K 3a4eTy:

1. Kputepum kadectsa nporpammHoro cpencrea. Onpegenenne kadectea 1O B ctaHgapte 1ISO
9126. MHoroyposHeBas Mogenb kadecTsa [10. OueHoYHbIe XapakTepUCTMKN KayecTea
NPOrpamMMHOro NpoaykTa

2. )KU3HEHHBI LUK NPOrpaMMHOro NpoaykTa, dpasbl XN3HEHHOr0 UUKIa. Tanbl KNaccu4eckoro
XWU3HEHHOrO LUMKNa, UX CoOoepXaHue.

3. dasa paspaboTku, atanbl npouecca paspaboTkn. CtpaTternm koHcTpymposaHus MO: nuHenHas,
NHKPEMEHTHAS, 9BOIOLMOHHAS.

4. Ctanpapt ISO/IEC 12207-95: 0CHOBHbIE onpefeneHns - cuctema, Momesb XU3HEHHOr0 LuKna,
KBanudukaunoHHble TpeboBaHnsi. OCHOBHbIE MPOLECCHI, X CoaepXaHue, paboTbl 1 3aaaqn
npouecca pa3paboTku.

5. Ctanpapt ISO/IEC 15504 (SPICE): oueHka Bo3MoxHocTel paspaboTynka. CBsS3b 3TOro
cTaHgapTa ¢ momenbto 3penoctu npeanpusatna SEI CMM.

6. MporHocTnyeckne mogenn npouecca paspaboTku: kackagHas, RAD, cnvpanbHas.

7. AnantuBHble MOLENN NpoLiecca pa3paboTku: aKCTpeManbHOe NporpaMMnpoBaHne, Scrum.

8. PykoBoAacTBO NporpamMMHbIM NpoekToM. [peasapuTtensbHble oLueHku npoekta. CUCTEMHbIN aHanna
1 aHanu3 TpebosaHnii. AHann3 puckos. lNnaHupoBaHmne npouecca pa3paboTtku. Tunosas CTpykTypa
pacnpeneneHus pabor.

9. KoHTponb npouecca pa3paboTkn. PaamepHo- 1 oyHKUMOHANbHO-OPUEHTUPOBAHHbIE METPUKM.
MeTpunyeckune xapakTepucTkm 06 bEKTHO-OPUEHTUPOBAHHbBIX CUCTEM.

10. CTPYKTYPHbI 1 06 BEKTHO-OPUEHTMPOBAHHLI Noaxoabl K paspaboTke MNO. Nx cpaBHUTENbHbI
aHanma. CywHocTb 06bEeKTHOro Nnoaxona k pa3paboTke NPOrpamMMHbIX CPEACTB.

11. AHanns npenMeTHoOR obnacTu: uenu n 3agadn. Mogenn npegmeTHol obnactn. @opmasbHble
onpenenenuns. Knaccugoumkaumnsa mogenen. Metononoruns IDEFO, cuHtakcuc IDEFO-monenei.

12. Ounarpammbl NoTokoB AaHHbIX (DFD-anarpammel) n guarpaMmmbl MOTOKOB paboT
(IDEF3-nmarpammel), X MCNonb3oBaHWE NpPU MOAENMPOBAHUN NPEAMETHON 06nacTu.

13. O6BEKTHO-OPUEHTMPOBAHHDI aHaNM3 NpeaMeTHON obnacTn. MeToamka onpeneneHns rpaHnL
CUCTEMBI 1 KNKO4YeBbIX abcTpakuuii. Mpumep npoBeneHns aHanuaa. PyHKLMOHANbHbIE U
He-goyHKLMOHanbHble TpeboBaHMS K CUCTEME.
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14. ®yHKUMOHaNbHbIe TpeboBaHus k cucteme. Cnocob ux npencrasnerHns B sune UML-guarpammbi.
[MpymMep onarpamMmbl C UCNOMb30BAHNEM OTHOLWEHUN "pacumnpsaeT” n "Bknoyaet". [oHaTne
npeueneHTa n cueHapus.

15. KoHuenTyanbHas MOLENb CUCTEMbI: KOHLENTYanbHble KNaccChbl, CUCTEMHbIE COObITUS 1
cucTeMHble onepaumn. Cnocob nx npeactaenexHns B Buae UML-guarpamm. MNpumep
KOHUEeNnTyanbHOro onncaHusa npelemeHra.

16. [lnarpaMmbl B3auMOLENCTBUS KakK 9NEMEHTbI KOHUENTyanbHOW Mogenn. CMHTakcuc gmarpamm
B3aMMOOeNCTBUS.

17. lNpoekTuposaHmne nporpamMmHbix cpencts. Llenn n 3apaym atana npoektmposaHus. MNoHsATre
MOLEeNV NPOeKTUPOBaHNS, ee OTANYNS OT KOHUenTyanbHonm mogenn. Ctagmm NnpoekTupoBaHus, nx
KpaTkas xapakTepucTumka.

18. 3agauu, pewaemblie Ha CTaauN 3CKU3HOro NPoekTUpoBaHus. NoHaTue apxmutekTypsbl INMC.
lMpobnema Bbibopa apxmMTeKTypbl. BnusiHne apxutekTypbl Ha Ka4ecTBEHHbIe xapakTepuctku INC.

19. MoHaTne mooynsa n Mo4ynbHOro NporpamMmmnpoBaHns. MNMpenmywectsa MoaynbHOro noaxona K
paspaboTke MO. Moaynu kak cpeacTBo comandeckoro ctTpyktypmposarus MO. CeoiicTBa Mooynei.

20. 3agauu, pelwaemMble Ha CTagun geTanbHOro NPoekTMpoBaHus. Llenn n 3agayn npoekTupoBaHuns
nosib30BaTeNbCKOro nHTEepgoenca.

21. MoHsTne wabnoHa. Knaccudomkaums wabnoHos. CtaHoapT onmcaHns WwabnoHoB.

22. loeHTudpmkauma MeToaoB nNporpaMMHbIX Knaccos. unarpaMmbl KNaccos, cnocobbl
oTobpaxeHns OTHOWEHWI accoumaunm n 3aBsncnmocTu. Npumep amarpammbl Knaccos.

23. TecTupoBaHue 1 oTnagka nporpaMmHoro cpencrtea. Ctagmm TeCTUPOBaHUS N X
xapaktepucTnka. OCHOBHbIE NPUHLMMbI TECTUPOBaHMS. TecTbl 1 TecToBble Habopsbl. MoHsTUE
TECTOBOrO MNOKPbITUS.

24. OtnagoyHoe TectupoBaHme. COOTHOWEHME CTPYKTYPHOrO 1 (PYHKLMOHANBbHOMO NOAX040B.
[Mpumepbl peanusauunu.

25. VIHTerpaunoHHoe TecTmpoBaHue. Buaobl nHTerpaunoHHoro tTectmpoBaHus. Kputepum nonHoTbI
TecToBbIX HAbopPOB. PerpeccrnoHHoe TecTupoBaHme. Kputepnm 3aBeplieHns 0TnanaoqHoro
TECTUPOBAHNS.

26. CucteMHoe TectTupoBaHme. Buabl cucteMHoro tectuposaHms. Kputepum nofHOTbl TECTOBbIX
HabopoB.

27. OcobeHHOCTM 06 bEeKTHO-OPMEHTUPOBAHHOMO TECTUPOBaHUS. PacwmpeHne obnacti npuMeHeHns
TecTnpoBaHus. Kputepum tectupoBaHus Mmogenen. TectnposaHue Knaccos. TecTuposaHue
KnacTepos 1 NOTOKOBOE TECTUPOBAHUE.

28. lNoHaTtume dBTOMATN3NPOBAHHOIO TECTUPOBAHNA. ABTOoTECTbI. [1OCTOMHCTBA N HEAOCTATKM
aBTOMATN3NpPOBaHHOIO TECTUPOBAHNA. Cpe,ﬂ,CTBa aBTOMaATN3NpPOBaHHOIoO TeCTpoBaHNUA.

29. Ytunuta mogynbHoro tectuposaHma NUnit. Cpencrtea onncaHns TeCToB. YTBEpXAeHUS,
napameTpbl yTBEpPXOEeHUN.

30. lNoHgaTtume BEpCun nporpamMMHOro npoaykta n CUCTeMbl KOHTPOJIA Bepcvu7|. Monoenu
BEPCUOHNPOBAHUA, NX CpaBHEHNE.

31. Cuctema Subversion, ee apxuTtekTypa. XpaHunuuie, ero cTpyktypa, npaesku. Komanobl SVN ons
paboTbl ¢ xpaHunuweM. MoHaTrsa paboyei konun 1 cnyxebHoro katanora. CueHapuii 06 beanHeHUs
npaBoK. KOHNUKTBI 1 CNOCobbI MX paspeLleHus.

32. MNoHaTne cbopkun, MaHmgpecT cbopkm. Coopka NPUNOXEHUS, CUCTEMbI aBTOMaTN3aLmMn COOPKMN.
33. Ytunuta NAnt, doaiin cbopku n ero ctpyktypa. Llenun, 3aBucmMmocTb Lenei, onucaHue Lene.
34. [lokyMeHTUpoBaHWe npouecca pa3paboTkn. Tunbl 4OKYMEHTOB yNpaBneHus.

35. [lokyMeHTUpOBaHMe NporpaMMHOro npoaykTa. JJokyMeHTaums ConpoBOXAEHNS, ee Ha3HavYeHmne
n coctas. [Nonb3oBaTtenbckas LOKYMEHTaLMs, ee Ha3HaYeHne U CoCTas.

7.1. OcHOBHas nuTeparypa:

1. ApxuTekTypa u NnpoekTMpoBaHue nporpammHbix cuctem: MoHorpadus / C.B. Hasapos. - M.: HAL
NHdgopa-M, 2013. - 351 c¢. URL: http://znanium.com/bookread.php?book=353187
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2. YnpaBneHne Ka4ecTBOM NporpaMMHoro obecneyeHus: YuebHuk / b.B. YepHukos. - M.: N[,
DPOPYM: NHDPA-M, 2012. - 240 c. URL: http://znanium.com/bookread.php?book=256901

3. OCHOBbI NOCTPOEHNS aBTOMATM3NPOBAHHBLIX MHZOPMALIMOHHBIX cucTem: YuebHuk / B.A. 'Bo3aeBa,
W.10. NaBpeHTtbesa. - M.: O ®OPYM: HUL NHdpa-M, 2013. - 320 c. URL:
http://znanium.com/bookread.php?book=392285

4. AHppeliumkos, A. B. ViHTennekTyanbHble MHGOPMALMOHHBIE CUCTEMbI: y4eb. Ans CTyAEeHTOB
By30B, obyyatowwmxcs no cneumanbHocth "Mpuknan. MHopMaTtmka B aKoHomuke" / A. B.
Anppenuynkos, O. H. AHopeiymkosa.?M.: @uHaHcbl 1 ctatuctmka, 2004.7422 c.

7.2. lononHutenbHasa nuteparypa:

1. Jlnnaes, B. B. lNporpammHas nHxeHepus: metonon. ocHosbl/ B.B. Jlnnaes; N0C. yH-T - BbiCLu. WK.
akoHomukn.?Mockea: TENC, 2006.7605 c.

2. Mausiwek, Iewek A. lNpakTnyeckas nporpaMmmHas UHXeHepust Ha ocHoBe y4ebHoro npumepa / J.
A. Mausiwek, b. J1. Jlnonr; nep. ¢ anrn. A. M. EnaHewHukosa n B. A. EnaHewHunkosa.?MockBsa:
BVHOM. JTabopaTopus 3HaHuin, 2009.7956 c.

3. borrc, Yanau. UML n Rational Rose 2002 = Mastering UML with Rational Rose 2002 / Y. borrc,
M. Borrc; [Mepesogyuk M. KysbmuH].?Mockea: Jlopu, 2004.?XVIIl, 509 c.

4. AHopraHoBa A.A. SnekTpoHHbI 0bpasoBaTenbHbI pecypc "TecTmpoBaHe NPOrpamMmMHOro
obecneyeHns" - http://tulpar.kpfu.ru/course/view.php?id=69

7.3. UHTepHeT-pecypcChbl:

Buknnegus - http://ru.wikipedia.org

NHTepHeT-XypHan no UT - http://www.rsdn.ru

VHTepHeT-n3naHme o BbICOKUX TeXHonornsax - http://www.cnews.ru/
NHTepHeT-nopTan obpasoBatenbHbix pecypcoB no UT - http://www.intuit.ru
KomnbloTepHas sHumknonenuns - http://www.computer-encyclopedia.ru

8. MarepuanbHo-TexHU4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHMe ancumnamnHbl "TexHonornm n ctaHaapTbl paspaboTky nporpamMmHoro obecnedeHns”
npennonaraeT NCNONb30BaHME CNeLyOWero MaTepuanbHO-TEXHNYECKOro obecneyeHns:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UMEETCS B HAIMYUN B
3NEeKTPOHHO-6ubnmnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpenoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT Nnpon3BeneHns KPYnHENWNX POCCUNCKNX YYEHBIX, PYKOBOOUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartenel Beaylmx By30B CTpaHbl, BbICOKOKBANU(ULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEeHeHNn obpa3oBaTtenbHbIX CTAHOAPTOB U BKAOYaeT y4ebHuKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepralmm, SHUMKNONEANnN, CAOBapU U CAPaBOYHNKN,
3aKoHO4AaTEeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeLunanbHbie Nepruoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

nabopatopHble 3aHATUS NO AUCLMININHE NPOBOASTCS B ayAUTOPUM, OCHALEHHOW LOCKON 1 MENIOM
(Mapkepom)

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHnio 010400.62 "lMprknagHas matematvka n nHgopMaTunka" n npogono NoAroToBKy
CuncTeMHoe nporpamMMmpoBaHue .
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ABTOpP(bI):

Tarupos P.P.
lWanmyxameTtos P.P.

v 201 __r.
PeueH3eHT(bl):
XabunbynnuH P.®.

v 201 __r.
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