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Mporpamma omcumnanHbl "TexHonorum u ctaHgapTel paspaboTky nporpaMmHoro obecnedeHns”; 02.03.02 "dyHaaMeHTanbHas
WHJpopMaTHKa 1 MHAPOPMAaLIMOHHbIE TEXHONOrnn".

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma omcumnanHbl "TexHonorum u ctaHgapTel paspaboTky nporpaMmHoro obecnedeHns”; 02.03.02 "dyHaaMeHTanbHas
WHJpopMaTHKa 1 MHAPOPMAaLIMOHHbIE TEXHONOrnn".

Mporpammy oucumnnuHel paspaboTan(a)(u) ctapwuii npenogaeatens, 6/c Tarmpos P.P. (kadeapa cucteMHoro aHanmaa
N MHCPOPMALIMOHHBIX TEXHONOMMIA, OTAENeHNe oyHaaMeHTaIbHOM MHAPOPMATUKK U MHAPOPMALMOHHbBIX TEXHONOMU),
Ravil. Tagirov@kpfu.ru ; noueHT, K.H. (ooueHT) LainmyxameTos P.P. (kacbenpa cMcteMHOro aHannsa n MHOPMaLMOHHbIX
TEXHONOIMIN, oTaeneHne pyHoaMeHTanbHon NHPoOPMaTK U MHPOPMALIMOHHbBIX TEXHONOMIA),
Ramil.Shaimukhametov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUst No QUCLUNINHE (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTth cneayowmnmMy KOMNeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMor KOMNETEHLUN
MK-10 CnocobHOCTb peann3oBbiBaTb NPOLECCHl YNPaBieHnst Ka4eCTBOM

NPOV3BOACTBEHHON NESATENbHOCTM, CBA3AHHON C CO3AAHNEM U NCMONb30BaHWe
MHCPOPMALMOHHBIX TEXHONOTUIA, OCYILECTBASTD MOHUTOPUHT 1 OLEHKY KayecTsa
NpoLEeCCOB NPOM3BOACTBEHHON fESTENbHOCTM

MK-11 CnocobHOCTb COCTaBNATb M KOHTPONMPOBATb MAaH BbINONHAEMO paboThbl,
nnaHnpoBaTb HEOOXOAMMbIE A1 BLINOMHEHUS PECYPChI, OLEHNBATb Pe3ybTarThl
CcoBCTBEHHON PaboThl

nK-9 CnocobHoCTb paspabaTtbiBaTbh OLEHMBATL M Peann3oBbiBaTbh NPOLECCHl XKU3HEHHOMO
LiMKna MHHOPMALIMOHHBIX CUCTEM, MPOrpaMMHOro obecneyeHuns, CepBrUCOoB
MHZOPMALIMOHHbIX TEXHONOMUI, a TakXe peanu3osbiBaTb METOAb! I MEXaHWU3MbI
OLIeHKW 1 aHanmsa PyHKLUNOHNPOBaHNS CPEACTB Y MHPOPMALIMOHHbIX TEXHONOTUIA;
paspabatbiBaTbh NPOEKTHYIO 1 MPOrPaMMHY0 AOKYMEHTALMIO, YAOBNETBOPSIOLWYHO
HOpMaTMBHbLIM TPeboBaHNAM

O6yyatolmiics, 0OCBOVBLUNA AUCLUMANHY (MOOYNb):
JonxeH 3HaTb:

comepXaHue OeCTBYIOWMNX POCCUACKNX 1 MEXAYHAPOLHbIX CTAHAAPTOB B 06/1aCT CO34aHMS NMPOrpamMMHbIX
CpeLncTs,cooepXaHne OeiCTBYIOWMX POCCUACKMX CTaHAAPTOB AOKYMEHTMPOBAHMS NPOrPaMMHbIX CPEACTB,
coBpeMeHHoe cocTosHne pa3sntus CASE-CpeacTB U MPOMbIWAEHHbIX TEXHONOrMi npoekTuposaHus MO,
COBpeMeHHble MeToAbl NpoekTuposaHns MO, NpYHUUMBLI OpraHM3aun 1 METOAUKN TECTMPOBAHUS NPW UCMbITAHUN
cnoxHbix MNC 1 onpeneneHns nx HaLexHoCTU, METOLbl yNpaBneHns paspaboTkol CNOXHbIX MPOrPaMMHBIX CUCTEM

JlonxeH ymeThb:

COCTaBNATb MOAENb XN3HEHHOrO Uukna ons npoektmposanuns NG,
hopmMmpoBaTh Lenu, 3anayn n TpebosaHus k npoektupyemomy MMC,
Ha OCHOBE MOCTPOeHUs 1 aHannaa mogenein AS-1S n TO-BE,

CTPOWTb CEMENCTBO MOAENEN NPOEKTUPYEMOI NPOrpaMMHON CUCTEMbI HA OCHOBE BbIBpaHHOro MeTona
NPOEKTUPOBaHNS,

NMPUMEHSTb UHCTPYMeHTanbHble CASE-cpencTea ans pa3paboTky nporpaMMHoro obecneyeHus,
BbIOUpATh U NMPUMEHSTb MeToLbl TecTUpoBaHus MNC,
COCTaBNSATb [OKYMEHTALIMIO, COMPOBOX AatoLyto npoekTupoBarme MNC Ha Bcex ero atanax

HonxeH Bnagetb:

-HaBblkaMW CO34aHNs NOKyMEHTaLMmW No NpOorpamMMHOMY NPOEKTY

-HaBblkamu paspaboTku MO pas3nMyHOro YPOBHS CNOXHOCTU

JlonxeH BeMoOHCTpMpoBaTh CNOCOBHOCTL Y FOTOBHOCTb:

-NPUMEHSITb MONYYEeHHbIE 3HAHWUS 1 HABbLIKW B CBOEW By nywel NpodeccMoHanbHoM AesTenbHOCTH

2. Mecto aucumnnuHbl (Moayns) B cTpyktype OMOIM BO

JaHHag oucumnnunHa (Mogynb) BktodeHa B pasaen "61.B.[0B.6 OducunnnumHbl (Moaynm)" 0OCHOBHOM NpodhecCuoHanbHom
obpaszoBatenbHoii nporpammel 02.03.02 "dyHaameHTanbHas MHGOPMaTKa U MHCPOPMALIMOHHbIE TEXHONOTMK
(CMCTEeMHBI aHanu3 1 UHAPOPMAaLMOHHbBIE TEXHONOTK)" 1 OTHOCUTCS K AMCLUMAMHAM No BblGopy.

OcBanBaeTcs Ha 4 Kypce B 7 CEMECTpE.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 3 13 16. EEl YHH
oML

AR 5 AN LM O



Mporpamma omcumnanHbl "TexHonorum u ctaHgapTel paspaboTky nporpaMmHoro obecnedeHns”; 02.03.02 "dyHaaMeHTanbHas
WHJpopMaTHKa 1 MHAPOPMAaLIMOHHbIE TEXHONOrnn".

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYeCcTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUI) U HA CAMOCTOSAITENIbHYIO
paboty obyuaromxcs

Obwas TpyLoeMKOCTb AUCLMUMAUHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuUL(bl) Ha 72 Yaca(oB).

KoHTakTHasi paboTa - 36 yaca(os), B TOM 4ucne nekuun - 18 yaca(os), npaktuyeckume 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 18 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTosiTensHas paboTta - 36 4aca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMMANHLI: 3a4€eT B 7 CEMECTPE.

4. CopepXxaHue OUCLUNNUHbI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMnyeckmx yacos v BuaooB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa 1 TematM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHE (MOOYNI0)

Buabl v yachbl
KOHTaKTHOW paboThbl,
Paspensl pucUUNNnHbI / MX TPYAOEeMKOCTb CamocTosiTenbHas
N monyns Cemectp (B yacax) pa6ota
MpakTnuyeckunelabopaTopHbie)
Jlekumm 3aHATUA pab6ortbl
Tema 1. MporpamMmmHoe obecnevyeHune
1. 3BM. 7 0 0 2 2
Tema 2. MakeTbl NpyKnagHbIX
2. nporpamm. / 0 0 2 2
3. |Tema 3. lNporpammHblie cpeacTea. 7 0 0 2 2
Tema 4. XN3HEHHBIA LnKn
4. nporpaMMHoro obecneyeHusl. 7 0 0 = =
Tema 5. Mogenu Xn3HeHHOro umkna
5. nporpamMmMHoro obecneyeHus. 7 0 0 2 2
Tema 6. PaspaboTka TpeboBaHmii n
6. BHewHee npoekTuposaHme MO. 7 0 0 2 3
Tema 7. CTpyKTYpHbIA noaxon K
7. |npoekTnpoBaHuMIO NPorpamMMHOro 7 0 0 2 3
obecneyeHus.
Tema 8. [NpoekTnpoBaHue 1
8. nporpamMmmpoBaHvue Mooynem. 7 0 0 2 2
Tema 9.
O61BbEKTHO-OPUEHTNPOBAHHBI
9 noaxof K NpoeKTUPOBaHUIO 7 0 0 2 2
nporpamMmMHoro obecneyeHusl.
Tema 10. MNMpoekTuposaHme un
10. paspaboTka uHtepdgeiica MoO. 7 0 0 2 2
Tema 11. TecTnpoBaHue, otnagka u
11'c6opKa [O. 7 0 0 2 2
Tema 12. ConposoxaeHue MO Ha
12. cTagumn aKcnayaTtaumn. 7 0 0 2 2
13. E%Ma 13. YnpasneHue paspaboTkoli 7 0 0 4 5
14.[Tema 14. OokymeHTaumsa NMO. 7 0 0 4 2
Tema 15. PaspaboTka u
15.[cTaHoapT3auma MHPOPMaLIMOHHbIX 7 0 0 4 6
TEXHONOM M.
Utoro 0 0 36 36

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. MporpammHoe o6ecneyeHne SBM.

TexHonorus nporpammupoBanus (TT1) - TexHonorus paspaboTtku nporpammHoro cpeactea (MC), Bkoyarowas sce
NpoLLeCcChl, HAYMHAas C MOMEHTA 3apOoXaeHNs naemn aToro cpencrtea. Pesynbtatom npumeHerHus Tl sengetcs
nporpamma, nencTeyowas B 3agaHHON BbIYUCIUTENBHON Ccpeae, XOpoLWwo OTNaxeHHas n OKYMeHTUpoBaHHas,
[OCTynHas ansi NOHUMaHWS 1 pasBUTUS B NPOLECCE CONPOBOXOEHMS.
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Mporpamma omcumnanHbl "TexHonorum u ctaHgapTel paspaboTky nporpaMmHoro obecnedeHns”; 02.03.02 "dyHaaMeHTanbHas
WHJpopMaTHKa 1 MHAPOPMAaLIMOHHbIE TEXHONOrnn".

Mpouecc paspaboTku MNMC 1 MeToLbl OLleHMBAHUS NPOAYKTOB cTaHaapTnaosaHsl (ISO/IEC 12207, 9126 u op.). Bce aT10
CrnocobCTBYET NOBLILEHNIO 3DEKTUBHOCTY NPOEKTUPOBAHNSA, pa3paboTkm, TECTUPOBAHMUS U OLeHKK kadecTsa IMC.

ApxutekTypa NC - ato npeactasneHne MNMC kak CMCTEMbI, COCTOSALWER N3 COBOKYMHOCTN B3aMMOOENCTBYIOWNX
noagcmcTeM. B kayecTBe Takux NoacMcTeM BbICTYNatoT OTAeNbHbIe MporpamMmbl. PaspaboTka apxutekTypbl SBAsieTcs
nepBbiM 3TANOM ynpoueHns codgasaemoro MNMC nytem BblAeNeHNS HE3aBUCUMbIX KOMMOHEHT.

OcHoBHble 3aaa4m paspaboTtku apxutekTypsbl MC [1]:

1. BblAeNeHne NporpaMMHbIX MOACUCTEM 1 0TOBPaKEHUE Ha HUX BHELWHMX GOYHKLNI (3a4aHHbIX BO BHELWHEM ONMUCaHWK)
Mnc;

2. onpepneneHne crnocoboB B3anUMoAencTBus: Mexny BbloeNieHHbIMX NporpaMMHbIMKA NogCcUCTEMaMA.

C y4yeTom npvHMMaeMbIX Ha 3TOM 3Tane peleHnii NPOM3BOAUTCS AaNbHeNIas KOHKpeTn3aums yHKLUNOHaNbHOMN
cneumndukaumn.

MpoekTnpoeaHwue MNC ? aTo Npouecc, cneayowmii 3a aTanamm aHanusa v popmmpoBaHus TpebosaHuin. Moaenu
aHanuaa nocTaensioT aTany NPoeKTMPOBAHNS NCXOOHbIE CBeAeHWs 0Nt paboTbl. MIHghopMaLunoHHas Moaenb onucbiBaeT
MHdpopMaLumio, KOTOpYHo [onxXHo obpabateieaThb MC. dyHKUMOHANbHAS MOAENb OnpeaensieT nepeyeHb PyHKLUMIA
06paboTku. MNMoBeaeH4Yeckas MoAenb 3akpennseT AUHaMKKy cucTeMbl. Ha Bbixoae aTtana npoekTMpoBaHns ? paspaboTka
JaHHbIX, paspaboTka apxuTekTypbl 1 NpouepypHas paspabotka MC

Tema 2. MakeTbl NpUKNagHbLIX NpOrpamm.

B kavectBe MO,EI,yJ'IbHOI7I CTPYKTYpPbI NPOrpammbl MPUHATO NCMONIb30BATb APEBOBUOHYIO CTPYKTYpPY. B y3nax 1akoro
Oepesa pa3MellarTcsa nporpaMmMHbie Moaoynn, a HanpaeiieHHble Ooyrn noka3blBaOT NOOAYNHEHHOCTb MO,D,yJ'IGI7I.

B npouecce pa3pabotku Nporpammbl €€ MOOYNbHAS CTPYKTYPa MOXET (POPMUPOBATLCS W UCMNONb30BaTbCS MO-PaA3HOMY
LN ONpeneneHns nopsaka nporpamMMMpoBaHns U 0TNaaKM MOLYNel, ykasaHHbIX B 3T0W cTpyKType. OBbI4HO
paccmaTprBaloTCs ABa METOAA :

[l meTon BocxomSWEN pa3paboTk;
[ meTon HuCxoasWei paspaboTku.

MeTon Bocxoasiwen paspaboTku 3aknoyaetcs B cnegyiouem. CHayana CTpouTcs MoLynbHasi CTPyKTypa Nporpammbl B
BUIe OepeBa. 3atem nooyepenHo NporpaMMmnpyoTCs Moay/v NPOorpamMmbl, Ha4YMHas C MOAyNen CaMoro HUXHEro
YPOBHS, B TaKoM nopsake, 4Tobbl ANS KaX40ro NporpamMMmMpyemMoro Moayns 6biim yxe 3anporpaMmMyMpoBaHbl BCe
MOLYyNU, K KOTOPbIM OH MoXeT obpalartbes. [Mocne Toro, kak Bce MOAYNM NPorpamMMbl 3anporpaMmMypoBaHsbl,
NPOV3BOAMTCS UX TECTMPOBAHKE 1 0TNaaKa B NopsiaKe, B KAKOM BEIOCb MX NMPOrpaMMypoBaHme.

TexHonorvel NporpaMMMpPoOBaHNS HE PEKOMEHLYETCS BOCXOASAWMIA NOPSA0K pa3paboTky NporpamMmel No Cneayowmnm
npuyMHaM.

[ Kaxnas nporpamMma NOAYMHSETCS HEKOTOPBIM BHYTPEHHUM ANS HEE, HO FMOGaNbHBIM ANS €8 MOAYNER COOBPaXEHNSIM.
Mpwv Bocxoasilein pa3padboTke aTa rnobanbHas MHGOPMaLUUa Ons MoOyNen HUXHUX YPOBHEN elle He sicHa B MOMHOM
ob6beMe. HacTo npuxoanTcs nepenporpaMMmnpoBaTb Mofynm, Koraa yTouHAeTCs aTa uHgopMaLums.

[ Mpu BocxoosieM TeCTMpPOBaHUM ONS KAXAOrO MOAYNS MPUXOLAMTCS CO3AaBaTb BEAYLLYIO NPOrpamMy, KOTopas
noaroTasnueaeT 4N TECTMPYEMOro Modyns Heo6X0ANMOe COCTOSIHUE MHADOPMALIMOHHON cpedbl U MPOM3BOANUT
Tpebyemoe obpalueHune K Hemy. DTo NPUBOOUT K 60MblOMY 06bEeMy 0TNaA0YHOrO NPOrPaMMMPOBaHNS.

MeTon Hucxoasiwel pa3paboTky 3aknodaeTcs B cnepytoweM. Kak v B npenbioylieM METOAE cHadvana CTponuTCs
MOJLynbHasi CTPYKTypa NporpaMMbl B BULE AepeBa. 3aTeM nooyepenHo nporpaMmMmnpyoTcsl MOayv NporpamMmbl, Ha4YMHaAS
C BEPXHETO YPOBHS. [epexon K NMporpaMMMpoBaHUI0 CNELYOWEro MOay/si IPOUCXOAUT B TOM Clydyae, ecnu
3anporpamMMMpoBaH Moayrb, KOTOPbIN K HeMy obpalaertcs. [ocne Toro, kak BCe MOLYNM NPOrpamMMmbi
3anporpamMMMpoBaHbl, MPOV3BOAUTCS UX NMOOYEPELHOE TECTVPOBAHUE 1 OTNALKA B TAKOM Xe MopsiaKe.

MepBbIM TECTUPYETCS rONOBHOM MOAYNb NPOrPamMMbl NMPW TOM COCTOSIHUM UHGPOPMAaLMOHHOM cpelibl, NPV KOTOPOM
Ha4vHaeT BbINOMHATLCS 9Ta NporpaMMa. Te MoIynu, K KOTOPbIM MOXeT 0bpallaTbCsl FOIOBHOM, 3aMEHSIOTCS X
umuTaTopamu. MiMutatop Mogyns npeacTaBnsieTcsl NporpaMMoit, KoTopasl cUrHanuaupyeT o goakTe obpalueHus K
UMUTVPYEMOMY MOOY/IO.

Mocne 3aBeplueHnsi TECTUPOBaHNS U OTNALKM FOIOBHOIO M NtoHoro nocnenyowuero Moayns npoM3BoauTCst nepexon K
TECTMPOBAHUIO MOOY/EN, KOTOpbIe NPeacTaBneHbl uMUTaTopamn. [ins aToro MMMTaTOP 3aMEHSIeTCS CaMnM 3TM
MoLynem u no6aBnSOTCS MMMTATOPBI TEX MOAYNEN, K KOTOPbIM OH MOXeT obpatatbes. [Mpu 3ToM Kaxablii Tako Moayb
6yLeT TECTMPOBATLCS NPV TEX COCTOSIHUAX UHGPOPMALIMOHHON CPeLibl, KOTOPbIE BO3HMKAIOT K MOMEHTY 00palleHus K
9TOMY MOAY/IIO MPY BbIMOMHEHUN TECTUPYEMOV Nporpammbl. Takum 06pa3som, 6onbuoin 06beM 0TNa[0YHOTO
MPOrpaMMNPOBAHUS NP BOCXOASIWEM TECTUPOBAHNN 3aMEHSIETCS NMPOrpaMMMpPOBaHNEM MPOCTLIX NMUTATOPOB.

Oco06eHHOCTbLIO KNACCUYECKMX METOLOB BOCXOASWEN 1 HACXOAsWeh pa3paboTok senseTcs TpebosaHue, 4Tobbl
MomyfbHas CTPyKTypa nporpammel 6bina paspaboTaHa Ao Havana NporpamMMnpoBaHns Moaynei. 31o TpeboBaHme
COOTBETCTBYET BOAOMNaaHoMy noaxoay K paspabotke NC. OnHako, He Bceraa [0 NPorpaMMMpoBaHmnst MOaynein MOXHO
TOYHO W cofepXaTenbHo paspaboTaTb CTPYKTYpY Nporpammbl. KOHCTPYKTUBHbIA M apXMTEKTYPHDBIA noaxoapl K
paspaboTke nporpamm npennaratT OOPMMPOBaHME MOLYNbHON CTPYKTYPbI B NMPOLECCe NPOorpamMM1MpoBaHns Moaynei.
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KoHCTpyKTVBHBIV Noaxon K pa3paboTke nporpamMmbl MpeacTasnsieT coboin MoandgukaLmuo HUCXoaswel paspaboTku,
Mpw KOTOPOI MOayNbHAsS APEBOBUAHASA CTPYKTypa NporpamMmbl OOpMUMpYyeTCs B MPOLLECCe NPorpaMMUpPOBaHIs MOoyNe.
PaspaboTka nporpamMmmbl NPy KOHCTPYKTMBHOM MOAX0AE HAYMHAETCS C NPOrPaMMUPOBaHIS FONIOBHOMO MOLY/NS UCXOAS
13 cneundomkaLmy nporpammel B Lenom. Ecnn ata nporpamMma 6onbluas, BbLAENSOTCS Noa3anayn.

Tewma 3. lMporpammHbie cpencTea.

MporpamMmy ons ee ynpolweHns paspabaTbiBatoT Mo YacTsM, KOTOPble HA3bIBATCS MPOrPaMMHbIMU MOLyNsSMU. Takoii
MeToq pa3paboTky NPOrpaMM HasbiBAOT MOLY/IbHBIM MPOrPaMMUPOBAHNEM.

MporpamMMHbIl MOgynb ? doparMeHT onmncaHus npoLecca, 0POPMISEMbIA KaK CaMOCTOSTENbHbIV MPOrpamMMHbIiA MPOLYKT,
MPUrOLHbIA ANS MCMONb30BaHMS B ONMCAHUAX PasHbix MPoLeccoB. [MporpaMmHblii MOLynb NporpaMmmmpyeTcs,
KOMNWUAMPYETCS U OTNAXMBAETCS OTLENbHO; MOXET BK/IOYATLCS B COCTAB PasHbIX MPOrpamm; SBAsSeTCs CPencTBOM
60pbObl CO CNOXHOCTBIO NPOrpamMMm; ABNSETCS CPeACTBOM Bopbbbl ¢ Ay6NMpoBaHMEM B MPOrpaMMmMpoBaHnm.

OCHOBHbBIMM XapakTepucTMkamm NporpaMmMHOro moayns asnsworcs [1, 7]:
[l pasmep;

[l cBsi3HOCTS;

0 cuennenme ¢ apyrummn moaynsmu;

[ pyTvHHOCTS.

Pa3mep momoynsi M3aMepsieTCs YNCNOM COLEPXKAWMXCS B HEM 0MnepaTopoB unu cTpok. Mogynb He BonXeH BbiTb CANWKOM
ManeHbKUM Unn cnuwkom 6onbwmm. ManeHbkme Mooynu NPMBOLSAT K rPOMO34KOM MOLYNbHOM CTPYKTYpe NpOorpaMMbl.
Bonbwwre moaynu HeynobHbl ANS N3YHEHWS U UBMEHEHWIA, MOTYT CYWECTBEHHO YBENNYNTb CYMMapHOE BPEMS MOBTOPHbIX
TPaHCASALMA NPOrpaMMbl NPU ee OTNamke.

OTnanka Momynsi pa3mepoM B 04HY CTPaHuLy MOXeT ObiTb B pasbl Npolle oTnanku Moayns pasmMepoMm B OfIHY CTpaHULy
 ele 4-5 CTPOK Ha Opyroi cTpaHuue. OTo CBS3aHO C NPUHLUMNAMK OpraHn3aummn Yenosevyeckor namMsatu. Ectb
cBepxornepaTnBHas NaMsiTb, CBS3aHHas!, B OCHOBHOM, CO 3peHMeM. dTa NamsaTb MMeeT 04eHb BbICTPLIV OOCTYM, HO O4eHb
mana ? 7-9 noauumin. CywecTBeHHO 6orblle onepaTtuBHas NaMaTb, B KOTOPOW U NPOMCXOOMT BCSt OCHOBHAS
MbICNIUTENbHAs OeATeNbHOCTb, HO JaHHble B Hell He MoryT XpaHuTbesl fonro. HakoHel, camasi 6onbluast ?
LIONTOBPEMeHHas NamsiTb. Yenoseky HEMPOCTO 3a/10XUTb Tya AaHHbIE, HO XPaHSATCS OHU [ONTro.

C yCTpOWCTBOM MaMSIT! CBSA3AH MPUHLMM LEHTPaNbHOro 3peHmsi. YenoBek XxopoLwo BOCNPUHMMAET KaKyo-TO TOUKY U TO,
4yTO ee okpyxaeT. Ecnu npu oTnaake nporpamMmel aBTOp OOMXeH 0603peBaTtb Honblue, YeM 0JHY HEBOMbLYO CTPaHMLYy
TEKCTa, OH HEe MOXET MOSIHOLEHHO BOCTIPUHSITL MPOrpaMMmy - MMCTaTb BPEOHO.

CBSI3HOCTb Moaynsa - Mepa 3aBMCUMOCTU ero yacTen, BHYTPEHHAA XapakKTepucTuka. Yewm Bblilwe CBSA3HOCTb mMonoyns, Tem
60nbllie CBA3E OH CKpbiBaeT OT BHELWHEN YyacTu nporpammobl n 6onbLINiA BKNaa B ynpouweHne nporpamMmbl BHOCUT. Ins
OUEeHKN CTeneHn CBA3HOCTN MOOYyNA NCMONb3yeTCA CEMb TUNOB CBA3HOCTU

Tema 4. XKM3HEHHbIN LIUKN NporpaMMHOro obecrneyeHus.

Mon Xn3HeHHbIM LMKIoM nporpamMmHoro cpeactea (KLIMC) noHumatoT Becb nepuon ero paspaboTky 1 akcnayatauuu,
Ha4YMHas OT MOMeHTa BO3HMKHOBEHUS 3ambicna G 1 KoH4Yast npekpalleHem ero ucnonb3oeaHms. B HacTosllwee Bpems
MOXHO BblA€NNTb NSATb OCHOBHbIX MOAXOA0B K OpraHvM3aLmm npouecca co3naHus n ncrnonb3osarus lMC.

BonoonanHbii nogxon COCTOUT U3 LeNoYKK 3Tanos. Ha kaxaom atane co3nalTCs 4OKYMEHTbI, UCMOMb3yeMble Ha
nocnenytouem atane. B ncxonHom nokymeHTe dprkcupytotcst TpebosaHms k MNC. B KOHLE 3TOM LEenoyky Co3natoTCs
nporpammbl, Bko4aemole B [1C.

? VlccnepoBaTenbckoe NporpaMMypoBaHmne npeanonaraet BbICTpyo peanmaaumio pabounx sepcuii nporpamm MMC,
BbIMOMHSAOWMX B NEPBOM NpubnnxeHnn tpedyemblie yHKUMK. Nocne SKCNepUMeHTanbHOro NpUMeHeHNs
peanv3oBaHHbIX MPOrPamMM MPoVU3BOOMTCS NX MOAMAOMKALIMSA. DTOT NPOLIECC MOBTOPSETCS A0 Tex nop, noka NcC He
OyneT 0OCTaTO4HO NMPUeMNeMo O nonb3osarteneil. Takoi noaxon NpUMEHSNCs Ha paHHMX aTanax pasBuTus
MpOorpaMMUpPOBaHus (MHTYUTUBHAS TexHoMoruns). B HacTosiee BpeMs STOT Noaxoa NpuMeHsieTcs A1 paspaboTku Takux
MNC, o118 KOTOPbIX MONb30BATENM HE MOTYT TOYHO CPOPMYNMPOBATh TPeBoBaHUS (HanpuMep, 4N PaspPaboTkn CUCTEM
NCKYCCTBEHHOI0 MHTENNEeKTa).

? MpoToTUNMpPoBaHMe. STOT NOAXOL MOLENUPYET HavarnbHy a3y NCCNenoBaTeNbCKOro NPOrpaMMPOBaHUS BMIOTh A0
co3naHusi paboyrx Bepcuil NporpamMm, NpeaHa3HaYeHHbIX ANs MPOBEAEHSI SKCNEPVMEHTOB C LIENbIO YCTaHOBUTb
Tpebosarus k MC. C camoro Havana paspaboTymky NbITATCS BbIAENNTL OCHOBHbIE TPEBOBaHUS 3aKkasuuka u
peann3oBatb Ux B Buae paboTtarowero npototuna cuctemol. Linkn paspaboTkum 1 nokasa npoToTuna noBTopsieTcs
HEeCKONbKO pas.

Tema 5. Mooenu X1U3HeHHOro LuKna nporpammHoOro obecneyeHus.

O606LwweHnemM Mogeny co3naHns NPOTOTUMOB SBNSIETCS cnvpalibHasi MOAeNb, B KOTOPOK paspaboTka NpunoXxeHns
BbIFNSIOUT KaK cepusi nmocnenoBaTenbHbix nTepauunit. Mpu 6onbwom ynucne ntepaunii paspaboTka no aToin Moaenm
HyX[aeTcs B aBTOMaTM3alny BCeX NPOLIECCOB, MHA4Ye OHA CTaHOBUTCS HEAEEKTUBHOIA.
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dopmanbHble NpeobpasoBaHns. TOT NOAXOL BKNOYAET pa3paboTky dpopmanbHbix cneundmkauuii NMC v npespalweHue
UX B NPOrpamMmbl NyTeM KOPPEKTHbIX NpeobpasoBaHuii. Ha atom noaxone 6asnpyeTcs KOMMbIOTEPHAS TEXHONOT S
(CASE-TtexHonorus) paspabotku N1C.

C60po4HOEe NporpamMmmMpoBaHme. 9ToT noaxoa npennonaraet, 4to MC KOHCTPYMPYETCS N3 KOMMOHEHT, KOTOPbIE YXe
cywecTBytoT. [lonxHa 6biTe 61MBMoTEKa TaKMX KOMMOHEHT, KaxXaasi N3 KOTOPbIX MOXET MHOTOKPATHO UCMONb30BaThCs B
pasHbix MC. Mpouecc paspabotku NC npu naHHOM NOAX0AE COCTOUT cKopee 13 CO0PKM MPOorpaMm U3 KOMMOHEHT, YeM
13 NX NPOrpamMMnpoBaHns

OcHoBHOe HasHa4yeHue moaenen XU MNC
I MnaHvpoBaHne v pacnpeneneHne paboT mexay paspaboTynkamu, yrpasieHne npoekToMm.
[l O6ecneyenme B3auMoAencTBus Mexay paspaboTynkamm NpoekTa 1 3aKkasynkom.

[ KonTponb paboT, oLeHNBaHME MPOMEXYTOUHBIX Pe3yNbTAaToB 3aAaHHbLIM TpeGoBaHusIM. CornacoBaHme
MPOMEXYTOYHbIX PE3YNbTATOB C 3aKA34MKOM.

[I I"IpOBepKa npaBnbHOCTN KOHEYHOIro NpoayKTa nytemM ero TeCtTupoBaHnsa Ha 3an1aHpoBaHHbIX N COrnacoBaHHbIX C
3aKa34nkom Ha60pax TeCTOB.

D OueHuBaHve COOTBETCTBUS XapakTepucTuk kayecTtsa Nosly4eHHOro npoaykrta 3anaHHbIM Tpe6OBaHI/IF|M.
D OnpeueneHl/le Hal'lpaBﬂeHMIZ yCOBepPLWEeHCTBOBaHNA Unn MogepHM3aunnm npoaykra.

Ha ceronHsa ocHOBOWM GhopMMpoBaHns HOBoW Mogenu XL ons KOHKPETHOW NprKNanHoi CUCTEMbI SBNSIETCS
mexayHapogHbin ctangapt ISO/IEC 12207 ?ViHdopmMaumoHHas TexHonorus. Npouecchl XU3HEHHOro uukna
MpPOrpamMHbIX CPELCTB?, KOTOPbIA 3aaeT NoNHbIA HABop NPOLECCOB, 0XBATHIBAIOLLMA BCE BO3MOXHbIE BUAbI paboT u
3ajay, CBA3aHHbIX C MOCTPoeHueM MNC, HaunHas ¢ aHanM3a NPeaMeTHON 06nacTu U KOHYas N3roTOBNEHUEM
COOTBETCTBYIOWEro npoaykta. JaHHblid cTaHAapT COOAEPXUT OCHOBHbIE 1 BCMOMOraTebHble NpoLecchl

Tema 6. Paspabotka Tpe6oBaHU U BHelLHee npoekTupoBaHue MMO.

Mogn momenbto MO B 0bwem cnydae NoHMMaeTcs (oopManvM3oBaHHoe onucaHve cuctemsl MO Ha onpeneneHHOM ypoBHe
abcTpakuun. Kaxpas Monens onpenensietT KOHKPETHbI acnekT CUCTEMBI, UCMOMb3yeT Habop AMarpamm u LOKYMEHTOB
3aaHHOro goopMaTta, a Takxke 0TpaxaeT TOYKY 3PEHUS 1 SBNSIeTCS 06 bEKTOM LesaTeNbHOCTU PasnvyHbIX N0AEN ¢
KOHKPETHBIMU MHTEPECAMU, PONSIMU NN 3a4a4amm.

Mpadouyeckue (Bn3yanbHbie) MOAENM NPELnCTaBNsOT coboi cpeAcTBa A/ BU3yanusauum, onmcaHus, NpoekTMpoBaHNs 1
JOKYMEHTUPOBaHNS apXnTekTypbl cuctemsl. PazpaboTtka mogenn cuctembl MO NpoMbllWIeHHOro xapakTepa B Takoi Xe
Mepe Heobxoamma, Kak 1 Hanuyme NpoekTa Npw CTPoMTENbCTBE 6ONbLIOro 3haHus. OTO yTBEPXAEeHUE CrpaBeanvBo Kak
B cnyyae pa3paboTky HOBOI CUCTEMBI, Tak 1 NMpU aganTtauum TUNoBbIX NpoaykToB knacca R/3 unu BAAN, B cocTaee
KOTOPbIX TAKXXe NMEtoTCsl COBCTBEHHbIE CPeACTBa MOAENMPOBaHUS. Xopowwne MOaEnu SBNISIOTCS OCHOBOM
B3aMMOJECTBIS y4aCTHUKOB NPOEKTa 1 rapaHTUPYIOT KOPPEKTHOCTb apXMTEKTypbl. [OCKONbKY CNOXHOCTb CUCTEM
MOBLILLAETCS, BAXHO pacrnonarare XopolWrMn MeToaaMn MOAeNMPoBaHmnsl. XoTs UMEeTCS MHOMO ApYrux doakTopos, OT
KOTOPbIX 3aBUCUT YCMexX NPoeKTa, HO Hanm4mne CTPOroro ctaHaapTa a3blka MOAENMPOBaHWS SIBNSIETCS BeCcbMa
CYLWECTBEHHbIM.

CocTaB Momeneii, UCNoNb3yeMbIX B KaXA0M KOHKPETHOM MPOEKTE, U CTeMNeHb NX AeTalbHOCTM B 06lWeM ciyyae 3aBuUCST
OT cnenyolmnx oakTopoB:

CNOXHOCTM MPOEKTUPYEMOW CUCTEMbI;
Heo6X0aMMOV MONHOTLI €8 ONUCAHUS;
3HaHWUIA N HaBbIKOB Y4aCTHUKOB NPOEKTa;
BPEMEHW, OTBEEHHOr0 Ha NMPOEeKTUPOBaHMeE.

BusyanbHoe MogenmpoBaHue okasano 6onblioe BnusiHue Ha pa3suTne TC MO Boobiwe n CASE-cpeacTs B HaCTHOCTW.
Monsatne CASE (Computer Aided Software Engineering) ncnonbsyercs B HacTosilee BPEMS B BECbMA WWNPOKOM CMbICTIE.
MepBoHaYanbHOE 3HaYeHKe 3TOro NOHSATUS, OrpPaHNYeHHOe TONbKO 3aAadYamu aBToMaTmsaunn paspabotku MO, B
HacTosiee BpeMsi Nprobpeno HOBbIA CMbICH, OXBaTbiBaOWMA BONbIMHCTBO MPOLIECCOB XU3HEHHoro unkna Mo.

CASE-TexHonorus npeactaensieT coboi COBOKYNMHOCTb METOA0B NpoekTuposaHusa MO, a Takxe Habop
WHCTPYMEHTaNbHbIX CPELCTB, MO3BONAOWMX B HAMNSLHON (hOpMe MOAENMPOBaTb NPEAMETHYO 06N1acTb, aHANN3MPOBaTb
9Ty MOZENb HA BCEX CTaamsx paspaboTkm n conposoxaeHus MO n paspabartbiBatb NPUNOXEHNS B COOTBETCTBUN C
VHGOOPMaLMOHHBIMU NOTPeBbHOCTAMYU nonb3oBaTeneir. BonbwmHeTBO cywecTsytowmnx CASE-cpencts ocHoBaHO Ha
MeTo4ax CTPYKTYPHOro nny 06 bekTHO-OPUEHTMPOBAHHOIO aHann3a 1 NPOEKTUPOBAHNS, UCNOMb3YOWMX crneLmrKaummn
B BULE OMarpamm Unm TeKCTOB ONs ONUCAHUS BHEWHMX TPeOOBaHWA, CBA3E MEX Y MOLENSMUA CUCTEMbI, OVHAMYKU
NoBeAEHNS CUCTEMbI N apXUTEKTYPbI MPOrPaMMHbIX CPEACTB.

Tema 7. CTPYKTYpHbI/ noaxon, K NpoeKTUpOoBaHUIO NPOorpaMMHOro obecneueHus.
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CTpYKTYpHBI NOAXOL K MPOEKTMPOBAHMIO MPOrpaMMHOro obecneveHmns. XapakTepncTuka U OCHOBHbIE NMPUHLIMMbI
cTpykTypHoro nogxoga. SADT (Structured Analysis and Design Technique), DFD (Data Flow Diagrams) n ERD
(Entity-Relationship Diagrams) mogenu cTpykTypHoro nogxona. KoHuenuuu coyHkumoHansHoi mogenu SADT. Cocrtas
doyHKUMOHanbHom mogenu. NoctpoeHne nepapxun guarpamm mogenen ctaHgapta IDEFO. Tunbl cBsazen mexay
PyHKUMAMN.

Tewma 8. MpoekTMpoBaHMe N NpOrpaMmMmpoBaHue Monynen.

Bocxonswee npoektuposaHmne (Mnn NpoeKTUpoBaHne ?CHN3y BBEPX?) OCHOBAHO HA BblAENEHNN HECKOMNBbKMX OCTATOYHO
KPYMHbIX MOLYNel, peanusyiowwmx HeKOTopbie (yHKLMK B 06wWei nporpamMme. MNpy BblAENEHNW MOayNen ONMpatoTCs Ha
JOCTYMHOCTb peannayembix (PYHKLMIA A8 NOHUMaHUS, NPOCTOTY CTPYKTYPMPOBAHUS OaHHbIX, CYLWeCTBOBaHNE rOTOBbIX
nporpamm 1 Mogynew ons peanvsaumy 3afaHHbiX (PYHKUNUIA, BOSMOXHOCTY Nepeaenkmn CywecTBYoWmMX NporpamMm ans
HOBbIX LieNnei; MeeT 3HaveHune 1 pasmep byayuero Mmoayns. Kaxablii MOAy/b Npy BOCXOASLEM NPOEKTUPOBAHNUM
ABTOHOMHO MPOrpamMMmpyeTcs, TECTUPYETCS 1 OTnaxmnsaeTcs. [ocne aToro oTaenbHbIe MOAYnv 06 befNHAITCS B
NOACUCTEMbI C NOMOLLBIO YNIPAaBASIOWEro Moayns, B KOTOPOM ONpenensercs nocnenosarenbHOCTb BbI30BOB MOLYNEN,
BBOJ-BbIBOJL 1 KOHTPO/b [aHHbIX 1 pe3ynbTatoB. B cBOIO o4epenb, noacrcTeMbl 3aTeM 06beanHsoTcs B Bonee
CNOXHbIE CUCTEMBI 11 B 0OLLMIA MPOrPaMMHbIA KOMMNEKC, KOTOPbIA NOABEPraeTCs KOMMNEKCHON 0TNAOKe C NPOBEPKON
NPaBWIbHOCTN MEXMOLYNbHbIX CBA3EN.

PaccMoTpeHHBIM Noaxon MOXHO PEKOMEHIOBATL NP pa3paboTKe He OYEHb CMOXHbIX Mporpamm. Ecnv pasmepsl
MoanporpamMmm HEBENVKHK, TO LiIenecoobpasHo BblAENNTb NOANPOrPaMMbl U HA4YaTb NPOrPaMMUPOBAHUE C X COCTABNEHNS.

OcCHoBHbIE HEQOCTATKM BOCXOASLErO MPOEKTUPOBAHUS MPOrpamMMbl NMPOSIBASIOTCS B CNOXHOCTU 06 beANHEHNS MOLYNEN
B €OMHYI0 CUCTEMY, B TPYLHOCTY BbISIBNIEHUS 1 UCMPABNEHUS OWNBOK, LOMYIWEHHBIX HA PaHHKX CTanuMsX pa3paboTkm
monyneii. Kpome Toro, oToenbHble MOLYNM MOFYT co3naBaTtbesi 63 06Wero npeacTaBneHns 0 CTPYKTYpe BCEN CUCTEMBI,
4TO 3aTPYLHSET X 06 bEAUHEHUE.

Lnsa coznaHnst CNOXHbIX MPOrpamMM MOXHO PEKOMEHI0BaTb HUCXOAsIee NPOEKTUPOBaHNEe, OCHOBAHHOE Ha BblOeNneHUn
B peluaemoli 3a1a4e nepapxun yposHein 0606ueHns. Cxema nepapxum yposHei 06001LeHNs No3BoNseT NPorpaMMncTy
CHayana CKOHLEHTPUPOBAaTb BHUMAHWE Ha TOM, YTO HYXHO cAenaTth, U N1ILb 3aTeM ? Ha TOM, Kak 3T0 caenartb.

Benywas nporpamma 3anvcbiBaeTCs Kak nporpamma BEPXHEro YPOBHS, yNpaBnsiolwas BoisoBamu Moaynein bonee
HM3KOro ypoBHS. Kaxaplii 13 Mmoaynei 6onee HN3KOro YPOBHS, B CBOKO QUepenb, yNpaBnseT Bbi30BaMy MOAyNel elle
6onee HN3KOro ypoBHS. Takow cnocob NPOEKTUPOBAHUS NO3BONSET CO34aBATb CNOXHbIE M FPOMO3AKNE MPOrpaMMmbl 13
HebOoNMbLIMX NPOCTLIX MOAYNEN: pa3Mep 3a4aumn 0TPaxXaeTcs TONbKO B YACNE MOLYNei 1 ypoBHen 0600LEeHNA.

anI HMUcxonsuem nNpoekTnpoBaHM NosiBNseTCcd BO3MOXHOCTb MCNONMb30BaTb BepPTUKallbHOE yrnpas/ieHne B cxeme
nepapxmm ¢ nCnonb3oBaHWeEM Taknx npasuni: ModyNnb BO3BpallaeT ynpaBneHne Bbi3BaslieMy; MOAOyNb Bbl3biBaeT TOJIbKO
moaoynu 6onee HN3KOro YPOBHS; MPUHATNE OCHOBHbIX PEWeHWiA BO3niaraeTca Ha Mo4ynu MakCUMasibHO BbICOKOrO YPOBHS.

Tema 9. Oﬁ'beKTHO-OpVIeHTVIpOBaHHbII7I nogxon K npoekTupoeaHuio NporpaMmMmHOro obecneyeHus.

KoHuenTyanbHo 0CHOBOM 06 bEKTHO-OPUEHTUPOBAHHOMO aHannaa n npoektuposaHus MO (OOAIN) sensieTcs 06 bekTHas!
Monenb. Ee ocHOBHble NpuHUMMbI (@6CTparmpoBaHme, MHKancynsaums, MoLynbHOCTb U nepapxus) 1 NOHATUS (06 bexT,
knacc, atpubyT, onepauus, uHTepgeic 1 ap.) Haubonee 4eTko cdhopmynpoBaHbl Mpanm byyem B ero
hyHOAMEHTANbHOW KHUFe U nocneyowwmx paboTax.

BonbwnHcTBo coBpeMeHHbIx MeTonos OOAI ocHoBaHbl Ha ucnonb3osaHmu s3bika UML. YHUMLMPOBaHHbIA A3biK
monenvposarus UML (Unified Modeling Language) npefctasnsiet coboit s3bik Ans onpeneneHuns, npeactTaBneHus,
NPOEKTMPOBAHUS N AOKYMEHTMPOBAHMS MPOrPaMMHbIX CUCTEM, OPraHN3aLNOHHO-3KOHOMUYECKUX CUCTEM, TEXHUYECKMX
CUCTEM 1 ApYrux cuctem pasnuyHoi npuponbl. UML conepXxunt ctaHAapTHbIn HAbop AMarpamm u Hotauuii cambix
pa3Hoobpa3sHbIX BULOOB.

UML - aTo npeemHuk Toro nokoneHus metonos OOAT, koTopble nossuamcb B KoHue 1980-x n Havane 1990-x rofos.
CosapaHue UML dpakTmyeckn Havanocb B koHue 1994 r., korga Mpaom Byy u Oxeiimc Pambo Havanm paboTy no
06beanHeHuo nx metonos Booch n OMT (Object Modeling Technique) nog arngoii komnanuu Rational Software. K
KoHUy 1995 r. oHM co3pganu nepsyto crneumndrkaumio o6 beanHeHHOro Metoaa, HassaHHoro nmm Unified Method, Bepcusi
0.8. Torpa xe B 1995 r. k HMUM npucoeanHuncs cospatens metoga OOSE (Object-Oriented Software Engineering) Vsap
SkobcoH. Takum obpasom, UML siBnsieTcs npsMbiM 06 beAVHEHNEM 1 YHUGDMKaLMen meTonos byya, Pambo n kobcoHa,
0[HaKO LOMOJHSET NX HOBbIMU BO3MOXHOCTAMM. [naBHbiMK B paspabotke UML 6binv cnepyowue uenw:

NpefocTaBnTb NONb30BATENSM FOTOBbIV K MCMONIb30BAHMIO BbIPA3UTENbHbIV S3bIK BU3YanbHOrO MOLAENMPOBAHUS,
no3BonsWni M paspabdatbiBaTte OCMbICNEHHLIE MOLENU U 0OMEHMBATLCS NMK;

npenycMoTPeTb MEXaHN3Mbl PacIMPSIEMOCTY U creuuannsaumn ans pacwmpermnst 6a3oBbix KOHLENUWA;
0becneunTb HE3aBUCUMOCTb OT KOHKPETHbIX S3bIKOB MPOrpaMMMpoBaHNs 1 MPOLLECCOB pa3paboTku.

obecneuntb oopManbHyO OCHOBY O/ MOHUMAHUS 3TOrO A3blka MOAENMPOBAHMUS (A3bIK [OMXEH OblTb 0AHOBPEMEHHO
TOYHbIM U OOCTYMHbIM AN NOHUMaHUS, 6e3 NuHero oopManmama);

CTUMYyNMpOBaTb POCT PbiHKA OG'bGKTHO-OpI/IeHTVIpOBaHHbIX WHCTPYMEHTalbHbIX CPeOCTB,
MHTEerpmnpoBaTtb J'W‘-ILI.II/II7I Hp&KTI/I‘-IGCKI/IVI onbIT.
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Tema 10. MpoekTupoBaHue u pa3pabotka uHtepdenca MO.

NHTepdenchbl aBRsoTCs OCHOBOW B3aMMOAENCTBIS BCEX COBPEMEHHbIX MHADOPMALIMOHHbIX cucTeM. Ecnn nHtepdeic
Kakoro-nubo o6bekTa (NepcoHanbHOro KoMMboTePa, NPOrpamMmbl, OYHKLMMN) HE U3MEHSIETCS (CTabunex,
CTaHOapTU3MPOBaH), 370 0aéT BO3MOXHOCTb MOAMPMLUMPOBATL CaM 06BEKT, HE NepecTpamBas NPUHLMUMLI ero
B3aMMOLENCTBUS C APYrUMY OB BEKTaMM.

Hanpumep, HayumBluch paboTtaTb ¢ ogHoi nporpammori nog Windows, nonb3oBaTenb C NErkOCTbiO OCBOUT 1 Apyrue ?
MOTOMY, 4TO OHW UMEIOT OLMHAKOBbIN NHTEPAIENC.

B BblYMCIMTENBHOM CUCTEME B3aNMOLECTBUE MOXET OCYLIECTBASTLCS Ha MONIb30BaTENbCKOM, NMPOrPaMMHOM 1
annapatHOM ypOBHSIX. B cooTBETCTBUM C 3TOM KnaccudukaLlmein MoXHO BblOENUTb:

NHTepdpelic nonb3oBatens ? COBOKYMHOCTb CPELCTB, NMPUW MNOMOLM KOTOPbIX NONb30BaTENb 06WAETCS C PasnuyHbIMU
ycTpoincTeamu.

VHTepdheinc kKoMaHOHOM CTPOKN: MHCTPYKLLMN KOMMbIOTEPY AAl0TCa MyTEM BBOAA C KNaBuaTtypbl TEKCTOBbIX CTPOK
(komaHg).

I"padouyeckunin NHTepdeiic Nnonb3oBaTens: NPorpaMMHbie OYHKLMK NPeacTaBNaoTCS rpadouyeckumMm anemeHTamm
aKpaHa.

Lwnanoroselin nHTEPEIC
EcTecTBEHHO-A3bIKOBOW MHTEPMDENC: NONb30BATEND ?Pa3roBapmnBacT? ¢ NPOrpamMMoin Ha POLHOM eMy S3bIKE.

dunanyecknin nHTepdenc
Cnocob B3auMonencTBMs omanyeckmx yCTpoicTB. Hale Bcero peyb MOET O KOMMbIOTEPHbIX MOPTax.

CerteBoit nHTEpheric

Lnto3 (TenekoMMyHMKaumm) ? yCTPOMCTBO, coeanHsatolee nokanbHyto cetb ¢ bonee KpyrnHon, Hanpumep, NHTepHeToM
WnHa (komnbioTep)

Helipo-koMnbloTepHbI MHTepdpelic (aHrn. brain-computer interface): otBe4aeT 3a 06MeH Mexay HeilpoHaMu 1
9NIEKTPOHHbBIM YCTPONCTBOM NPU NOMOLLU CneunanbHbIX UMNIAHTUPOBAHHbIX 3N1EKTPOL0B.

VHTepdoericbl B nporpaMMmpoBaHum

NHTepdbenc coyHkLmm

NHTepgelic nporpaMmmmnpoBaHns npunoxenuii (API): Habop cTaHaapTHBIX 6UBNMOTEYHBIX METOA0B, KOTOPbIN
NPOrpaMMmCcT MOXET NCMONb30BaTh 4N JOCTyNa K (PyHKUMOHANBHOCTU APYroi MPOrpammsil.

Bbi3oB yoanéHHbix npouenyp
COM-unTepgeiic
NHTepdoeiic (OOIM)

Tema 11. TecTupoBaHue, otnapka u céopka Mo.

YunTbiBas pasHoobpasne UCTOYHMKOB OWMBOK, MPU COCTABNEHNM MaHa TECTUPOBAHNS KNacCUULIMPYIOT OWNOKK Ha
nBa Tmna: 1 ? cuHTakcmnyeckme; 2 ? ceMaHTM4eckme (CMbICNOBbIE).

CuHTakcuyeckme owmbkm ? 310 oWmMbKIM B 3anncy KOHCTPYKLUMIA S3blka NPOrpaMMUpPOBaHns (YMCEN, MePEeMEHHbIX,
OYHKLMIA, BbIpaXeHWin, onepaTopos, METOK, NOANPOrpamMm).

CemaHTunyeckure owmbkm ? 370 owmbkm, CBA3aHHbIE C HENPABWIbHBIM COOEPXAHNEM OEACTBUIA U MCMONb30BAHNEM
HeOoMnyCTUMbIX 3HAYEHWIA BENUYMH.

ObHapyxeHne 60MbLWNHCTBA CUHTAKCUYECKMX OWMOOK aBTOMATU3MPOBAHO B OCHOBHbIX CCTEMAX MPOrpaMMUpPOBAHUS.
Mounck Xxe ceMaHTNYeCKMX oWMBOK ropasio MeHee POpPMann3oBaH; YacTb UX NPOSIBASIETCS NPY UCMOMHEHNW NPOrPamMMmbl
B HAPYLIEHMSIX MPOLECCa aBTOMATUHECKUX BBIMUCNEHUI U MHAMUMPYETCS NBOo Bblaayelt AnarHoCTUYECKMX COOBILEHNI
paboyeit nporpaMmbl, TMOO OTCYTCTBUEM NeyaTty PedynbTaTtoB U3-3a 6ECKOHEYHOr0 NOBTOPEHMWS OLHOMN 1 TOW Xe 4acTu
nporpammbl (3aUMKNNBaHUS), B0 NOSBNEHNEM HENPEAYCMOTPEHHOW CPOPMbI UK COLEPXaHNs NevaTy pesynbTaTos.

B nnaH TecTnpoBaHuA 06bI4HO BXOOAT cnenyowmne atanbl:

CpaBHeHe NporpaMMbl CO CXEMOi anropuTMma.

BI/I3yaJ'IbeII7I KOHTPONb NporpamMmbl HA 3KpaHe gucnnesa nnn endyasibHoe ndydeHme pacnevyaTkm nporpaMmmbl 1
cpaBHeHWne ee C OpurmHanom Ha nporpaMmmMHOM 6naHke. I'IepBb|e OBa atana TeCtmpoBaHuns CMOCOOHBI YCTPaHUTb 6onblue
KONn4ecTBo OI.IJVI6OK, KaK CMHTaKCHN4ecKknx (‘-ITO He TakK Ba)KHO), TakK N CeEMaHTU4YeCKnX (‘-ITO O4YeHb BaXHO, TaK Kak
no3BondeT UCKNK4YUTb UX pr,D,OGMKVII7I NOUCK B npouecce hanbHenwen OTJ'IaJJ,KI/I).

TpaHcnsaumMs nporpamMmbl Ha MaWMHHBIX 3bIK. Ha 3TOM aTane BbISBASIOTCA CMHTakcuyeckne ownbkm. KoMmnmunstopsl ¢
A3blkoB Cu, Mackanb BblAAOT LMArHOCTUYECKOE COOBLWEHNE O CUHTAKCMYECKUX OWNBKax B MMCTUHIE NPOrpaMMbl
(MMCTUHIrOM Ha3blBAETCS BbIXOAHOW LOKYMEHT TPAHCNSATOPA, CONMPOBOXAAIOWMNA OTTPAHCAINPOBAaHHYIO NPOrpaMmy Ha
MaLMWHHOM $i3blke ? 06 BEKTHbBIN MOAYIb).

am PAEKTPOHHBH
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PenakTnpoBaHne BHEIWHMX CBS3El U KOMINOHOBKA NporpamMmbl. Ha aTane penakTMpoBaHUsi BHELWHWX CBSA3el
NpPorpamMMHbIX Modyne NporpaMmMa-peaakTop BHEWHMX CBSA3el, U KOMMOHOBLWK 3a4a4, 0OHapyXuBaeT Takue
CUHTaKcU4eckue owmbkm, kak HeCOOTBETCTBME YMCNa NapaMeTPOoB B ONUCaHUM NOANPOrpamMMel U 06paLlleHn K Hel,
BbI30B HECYLIECTBYIOLE CTaHOapTHOM NporpamMmbl. Hanpumep, 51 H BMecTo 51 N, pasnnyHble anuHbl obuwero 6noka
NamsaTL B Bbi3bIBAIOLLEM U Bbi3bIBAEMOM MOAY/E 1 psia APYruX owmnbokK.

BbinonHeHume nporpammbl. MNocne ycTpaHeHnst 06HapyXeHHbIX TPAHCNSATOPOM U PELAKTOPOM BHEWHMWX CBA3E
(KOMNOHOBLMKOM 3aa4) CUHTaKCUYECKMX OWMBOK NepexonsT K cneaytowemy atany ? BbIMOAHEHUIO NporpamMmbl Ha 9BM
Ha MalMHHOM S3biKe: Mporpamma 3arpyxaeTcs B ornepaTvBHYI0 NamsTb, B COOTBETCTBME C MPOrpamMMoiil BBOASATCS
UCXOLHble AaHHble U HauMHaeTcs cyet. [MposiBneHre ownbkm B NpoLecce BoLa MCXOOHBIX AaHHbIX UK B NpoLecce
cyeTa NpuBOAMT K NMPEepbIBAHUIO CHETA W Bblaaye AnarHoCTUYeckoro coobueHust paboyei nporpammel. MposieneHve
owmnbkM faeT NoBoL ANs BbINOMHEHUS OTNAA0YHBLIX OEACTBUIA; OTCYTCTBME Xe CoobLweHni 06 owmnbkax He 03Ha4YaeT Ux
OTCYTCTBMS B Nporpamme. [naH TecTMpoBaHns BKIKOYAET NPy 9TOM NPOBEPKY MPaBUILHOCTW NOMyYEHHbIX Pe3ynbTaToB
INS Kakmx-nnbo AonyCcTUMbIX 3HAYEHWIA NCXOOHBIX AAHHbIX.

TeCTVIpOBaHI/Ie nporpammbl. Ecnun nporpamma BbiNONMHAETCA YCNEWHO, XenartebHO 3aBeplinTb ee NCnbiTaHNA
TeCTnpoesaHmeMm npu 3agaHnn NCXo4HbIX OaHHbIX, MPUHUMAOWUX npeneinbHble ONn4d NporpaMmmbl 3HA4YEHUA. a Takxe
BbIXxOo4sduWwme 3a oonyCtuMbie npenesbl 3Ha4eHnA Ha BXoae.

KOHTpOJ'IbeIe npuMmepbl (TeCTbI) ? 310 cneuwanbHoO I'IO,EI,O6paHHbIe 3anadn, pedynbTatbl KOTOPbIX 3apaHee N3BECTHbI N
MoryTt ObITb onpeneneHbl 6e3 CylweCTBEeHHbIX 3aTpart.

Tema 12. ConpoBoxaeHue MO Ha cTagum aKcnnyaTtauuu.

da3a akcnayataumsi 1 CONpPOBOXAEHME - MPaKTUYECKOE UCMONb30BaHME NPOrpaMmMHoro naaenus. MNpouenypo
COMPOBOXAEHWSI PErNaMeHTVPYIOT COOTBETCTBYIOWMMI CTAHAAPTAMU OIS CHUXEHWS 3aTpaT Ha 9TOT BUA, NESATENbHOCTU.

Llenb conpoBoxaeHns ? obecneynTb yAOBNETBOPEHNE peasnbHbIX MOTPeBHOCTe Nonb3oBaTens.

LesatenbHoCTb - paboTbl MO BHECEHUIO N3MEHEHWIA B NPOrPaMMbl 1 AOKYMEHTALMIO ANS PA3BUTUS U COBEPLLEHCTBOBAHUS
PYHKLLMOHANbHbIX BO3MOXHOCTEN NPOrpaMMHOro U3AeNus 1 NoBbllWEHUS ero Ka4ecTsa, no NoALepXNBAHUIO U3LENNS B
paboyeM COCTOSAHUM 1 MO MOBLIWEHNIO 3IEKTUBHOCTU €FO NCMNONb30BAHNS.

ConpoBoxXaeHre NporpaMMHOro U3enus B pedynbTarte BCerna fLaeT U3MeHeHue nporpammHoro npoaykta. LWrar,
3aHSITbI CONPOBOXAEHMEM, LONIXEH NOHOCTbIO MOHMMATh NMPOrPaMMHbIA NPOOYKT, B KOTOPbIA HEOBX0AMMO BHOCUTb
n3MeHeHus. B HekoTopbix cnydyasx Tpebyetcs obyyeHune creunanicToB No CONPOBOXAEHNIO. B npouecce skcnnyatauumm
1 COMPOBOXAEHNS co3naeTcs [LoKyMEHT, OTpaxalowmi UCTOPUIO Pa3BUTHS NPOeKTa.

Ha paHHuUx cTagnsx akcnnyataumm CylwecTByeT rapaHTUiHbIA nepuot, Koraa pa3paboTynk CoXpaHseT OTBETCTBEHHOCTb
3a ucrnpaeneHne owmnbok B MPOrpaMMHOM MPOaYKTE.

OkoH4aHue FapaHTMIZHOFO nepuona domkcupyercs OKOHYaTelbHOn ﬂpMeMKOIZ, Kputepmnem KOTOpOI7I CNy>XWNT yCcnewHoe
BbIMOJIHEHNE BCEX NMPUEMHbIX TECTOB U NOoATBEPXAEHNE BbINOJIHEHNA BCEX TpeéoBan?l nonb3oBartens.

MOMEHT OKOHYaTENBHON NPUEMKM COOTBETCTBYET (DOPMArbHOM Nepefaye NporpaMMHOro M3aenust ot paspaboTymka K
nonb3oBatento (0bblYHO OpraHu3aLmum).

ConposoxneHme nporpamMmHOro obecneyeHunsi CBSI3aHO C BHECEHMEM N3MEHEHWIA B TE4EHME BCErO BpEeMeHM
MNCNO/Ib30BaHUA NPOrpaMMHOro n3genns.

Mpw4rHbI, onpenensitowme HeobXxoOMMOCTb BHECEHNS U3MEHEHWI B n3aenve:

- HanM4mne owmnboK,

- n3MeHeHmne TpeboBaHUs NoNb3oBaTens,

- nosiBneHne 6onee coBepLIEHHbIX 0BLWECUCTEMHBIX NPOrPaMMHbIX CPEACTB UM TEXHUYECKUX YCTPOICTB,
- NI3MEHEHME OpraHN3aUVOHHON CTPYKTYPbI, YCIOBUI 1 MeTOA0B paboTbl MONb30BaTeNs.

Tema 13. YnpaBneHue pa3pabotkon MO.

Crtpyktypa ctangapta FOCT ISO/IEC 12207
MepBbiit pasgen onvcbiBaeT 061acTb MPUMEHEHUSI AAHHOMO cTaHOapTa.

1. HasHaueHve. YcTaHaenmeaet obuwyto cTpykTypy npoueccos XL, MC, Ha KOTOpyto MOXHO OPVEHTUPOBATLCS B
nporpammHol nHayctpuun. OnpenensieT npoLecchl, paboTbl U 3a8a4n, KOTOpbIE MCMONb3YOTCS: NPU NPYobpeTeHUn
CUCTEMbI, collepXalueli NporpaMMHble CPeAcTBa, U OTAENbHO NOCTABASIEMOr0 MPOrpaMMHOro NPoayKTa; npw
oKasaHuW NPorpaMMHON ycryri, a Takxxe npu nocTaeke, paspaboTke, aKcnayatauum U CONPOBOXAEHNN NPOrPaMMHbIX
NpPOOyKTOB.

2. ObnacTb pacnpocTpaHeHus. MNprmeHseTcs npy NPUoBPETEHNN CUCTEM, NPOrPaMMHBIX NPOAYKTOB 1 OKa3aHUu
COOTBETCTBYIOLLMX YCNYr; @ TakXe npw noctaeke, paspaboTke, akcrnyataumum 1 ConpPoBOXAEHNN NPOrPaMMHBIX
NMPOOYKTOB 1 MPOrpamMMHbIX KOMMOHEHTOB MPOrPamMMHO-annapaTHbIX CPeLCTB.
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3. Apnantauus. Onpenensiet Habop NPoLEeccos, paboT 1 3anad, NpeaHasHa4YeHHbIX AN aganTauny K YCroBusMm
KOHKPETHbIX NPOrpaMMHbIX NPOoeKToB. MpoLecc agantauuy 3aKnio4aeTcs B MCKNIOYEHUN HEMPUMEHSIEMbIX B YCIIOBUSAX
KOHKPETHOro NpoeKTa npoLeccos, paboT v 3aaay.

4. CooteeTcTBMe. COOTBETCTBUE CTAHOAPTY ONpPenensieTcs Kak BbiMOfHEHNE BCEX NpoLeccoB, paboT 1 3amav,
BbIOpaHHbIX U3 CTaH4apTa B NPoLecce anantaumm, Ans KOHKPETHOrO MPOrpamMMHOro NpoekTa. BeinonHeHre npouecca
unu paboTbl CHATAETCS 3aBEPLIEHHbBIM, KOrAa BbINONHEHbI BCe TpebyeMble A5t HUX 3a4a4n B COOTBETCTBUM C
npenBapuTENbHO YCTaHOBNEHHBIMU B AOrOBOPE TpeboBaHnaMN.

5. OrpaqueHMﬂ. OnuncbiBaet APXUTEKTYPY NpoLecCoB XMN3HEHHOIo LKKa NpPorpamMmHbiX CpencTs, HO He onpenenseTt
netann peann3aunm nnn ebiNnonHeEHUA pa60T M 3a4ay, Bxoosuwmx B AaHHbIe npouecchbl

Mop kavectBoM MNC NPUHSATO NOHUMATb COBOKYMHOCTb XapakTEPUCTUK, OTHOCSILLYIOCS K ero CNoCoBHOCTW y0BNETBOPSATh
yCTaHOBNEHHbBIM MNOTPEOHOCTSIM.

O6wenprHsATON MOLENbIo, Nexallei B OCHOBe oLeHkM kadecTsa [1C, sBnseTcs Moaenb, pernaMeHTnpoBaHHas B
ctranpapte ISO/IEC 9126-1:2001 ?VHgpopmMaumoHHas TexHonorms. OueHka nporpamMMHOro npoaykra. XapakTepucTukiu
KayecTBa 1 PyKOBOACTBA MO MX MPUMEHEHNIO?. B COOTBETCTBMM C faHHbLIM CTaHAaPTOM Moaenb kadectsa [1C
npencTasnsieT coboi nepapxmueckyto CTPYKTYpY, COCTOSILLYIO U3 TPEX YPOBHEIA.

1. Xapaktepuctuku ka4ectsa (Lenu) - 70, 4T0 Mbl XoTUM BuaeTb B 1C.

2. ATpunbyTbl KayecTBa - cBoiicTBa NC, nokasbiBarowme NpubNnXeHme K Lenu.

3. MeTpuku - KONMYECTBEHHbBIE XapPaKTEPUCTUKN CTENEHUN HANMYNs aTprubyToB.

BerHMI7I YPOBEHDb OaHHOW Moaenn npencrtasneH WecTblo OCHOBHbIMU XapakKTepUCTukKamm Kka4ectea MC. 310
pyHKUMOHANBHOCTb, HAAEXHOCTb, NPaKTUYHOCTb, 3PPEKTUBHOCTb, COMPOBOXAAEMOCTb U MOBUNTBHOCTb.

®yHkUmMoHanbHocTb [ 370 cnoco6HocTb MC BLINOAHSTL HAGOP MYHKLINIA, YAOBNETBOPSIOWMX 33 AaHHBIM NOTPEBHOCTSM
nonb3oBateneil. Habop ykasaHHbIX OyHKLWI OnpenensieTcs Bo BHeWHeM onucanum MC.

HapnexHocTb - 310 cnocobHocTh MNC 6e30TKa3Ho BbINONHATL onpeaenéHHble oyHKUMM NPy 3a4aHHbIX YCNOBUSX B
TeyeHve 3aaHHOro Neproaa BpeMeHu ¢ AocTaTo4qHO Honblwoi BeposiTHocThio. HanéxHoe MNMC He ncknioyaeT Hanuyms B
HEM ownboK, BaXHO, YTOObI 3TV OWKNOKM NPU NPaKTUYECKOM npumMeHeHun atoro MNMC B 3a4aHHbIX YCIOBUSIX MPOSIBASNINCH
[0CTaTOYHO PenkKo.

IlerkocTb NnpUMeHeHns D 9TO XapakKTepUCTukun Mnc, KOTOpble MOo3BONAKT MUHUMU3NPOBATL YCUNA Nonb3oBaTens no
noarotoBke UCXOOHbIX OaHHbIX, MPUMEHEHUIO MC v oueHke NoNly4eHHbIX pe3yNbTaToB.

SppekTraHocTb [ 970 oTHOWEHME ypoBHS yenyr, npenocTasnsieMbix [1C Nonb3oBaTento Npu 3afaHHbIX YCNOBUSX, K
06'beMy 1CMOMb3yEMbIX PECYPCOB.

ConpoBoxnaeMocTb [ a0 xapaktepucTtukm MC, koTopble NO3BONAIOT MUHUMN3NPOBATbL YCUNS MO BHECEHUIO
N3MEHEHWIA ONs yCTPaHEeHUsl B HEM OWMOOK 1 MO ero MoAMUKaLMN B COOTBETCTBUN C N3MEHSIOWMMUCS NOTPEBHOCTAMU
nonb3oBartenen.

Mo6unbHocTb [ 370 cnoco6HocTb MC BbiTh NepeHeceHHbIM U3 OHOM cpeabl (OKPYXeHWs!) B APYrylo, B YaCTHOCTH, C
OJ[IHOTO KOMMbIOTEPA Ha ApPYroi.

DYHKUMOHANBHOCTb U HAAEXHOCTb SBNATCS 0083aTeNbHbIMU XapakTepucTukamm kadectsa MC.

PaspaboTka cneundukauum kayecTsa CBOAUTCS K MOCTPOEHNO Moaenu kadectsa [NC. B aToin Mogenn fonxeH 6biTb
nepeyeHb BCEX CBOMCTB, KOTOpPbIMM TpebyeTcst obecneunts NG, n KOTOpbIE B COBOKYNMHOCTW 06pasytoT NpuemMnemMoe
kavecTso lC.

Tema 14. OokyMmeHTauus MO.

JLlokyMeHTaumsl Ha nporpaMMHoe obecneyeHne ? 3T0 AOKYMEHTbI, COMpoBOXAarowme nporpamMmmHoe obecneverue (MO)
? Nporpammy nnv NporpamMmMHbliA NPoayKT. TN LOKYMEHTHI OMNMCLIBAIOT TO, Kak paboTaeTt nporpamma wwnm 1o, Kak eé
MCMONb30BaTh.

L oOKyMEHTMpOBaHNe 3TO BaxXHas 4acTb B pa3paboTke nporpaMMHoro obecrneyeHunst, Ho 4acTo el yaenseTcs
HedoCTaTOYHO BHUMAaHMUS.

CyliecTByeT YeTblpe OCHOBHbIX TNa fokyMeHTauum Ha MOo:

apXUTEKTYpHas/npoekTHas ? 0630p NporpaMMHOro obecrneyeHus, BKIYaKWmin onucaHne paboyeii cpeapl 1
MPUHLMNOB, KOTOPbIE AOMXHbI ObITb MCMONb30BaHbI Npy cosgaHun MO

TexHu4yeckasl ? JOKYMEHTaUMs Ha KO, anropuTMbl, MHTepdoeiickl, API

nonb3oBaTenbckas ? PyKOBOACTBA L5l KOHEYHbIX NONb30BaTENEW, aAMUHUCTPATOPOB CUCTEMbBI 11 APYroro nepcoHana
MapKeTuHroBas

ApPXUTEKTYPHAS/NMPOEKTHAS AOKYMEHTaLus

MpoekTHasa noKyMeHTaums 06blYHO OnuckiBaeT NPoayKT B obwmx YepTax. He onuckbisas Toro, kak 4to-nnbo oyner
MCMoNb30BaThCs, OHA CKOpee 0TBeyaeT Ha BOMPOC ?royeMy MMeHHo Tak?? Hanpumep, B NPOEKTHOM OOKYMEHTe
NPOrpamMmMnUCT MOXET onncaTb 060CHOBaHWE TOro, NOYEMy CTPYKTYPbI AaHHbIX OPraHn30BaHbl UIMEHHO TakuM 00pa3oM.
OnucblBaloTCA NPUYMHBI, NOYEMY KaKoR-NMbo KNacc CKOHCTPYMPOBaH onpeaenéHHbIM 06pasoM, BblOeNsoTcs NaTTepHsbl,
B HEKOTOPbIX CNyYasix Aaxe Oal0TCs Uaemn kak MoXHo 6yaeT BbiMONHWUTb YydleHns B AanbHeliweM. Huyero us storo He
BXOOMT B TEXHUYECKYIO UMM MONb30BaTENbCKYI0 OOKYMEHTaLWIO, HO BCE 3T0 AENCTBUTENbHO BaXHO A5 NpoekTa.

TexHunyeckas OOKyMeHTauus
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Mporpamma omcumnanHbl "TexHonorum u ctaHgapTel paspaboTky nporpaMmHoro obecnedeHns”; 02.03.02 "dyHaaMeHTanbHas
WHJpopMaTHKa 1 MHAPOPMAaLIMOHHbIE TEXHONOrnn".

OT0 MMEHHO TO, 4YTO nonopasymMmeBaroT nog TepMNMHOM OOKYMEHTaUuA 6ONbLUINHCTBO nporpamMmmncCTOB. I'Ipm co3naHunn
nporpammbl, 0OHOrO Wb Ko4a, Kak npasnio, HEAOCTAaTOYHO. JonxeH ObITb npenocTtasieH HeKOT0prI7I TEeKCT,
OonncbIBaoLWNIA pa3nnyHble aCrnekTbl TOro, 4710 MMEeHHO nenaet KoAa. Takas OOKyMEeHTauuns 4acCTto BKKOHaeTCcA
HenocpencTtBeHHO B MCXOOHbIN KoL nnn npenocrtaBndaAeTcsa BMeCTe C HUM.

MonobHas AOKYMEHTaLMs UMEET CUMbHO BbIPaXeHHbI TEXHUYECKMX XapakTep U B OCHOBHOM UCMOMNb3yeTcs AJist
onpegnenexusi n onucaHnst API, cTpykTyp OaHHbIX 1 anropuTMOoB.

YacTo npu cocTtaBneHnn TEXHNYECKON AOKYMEHTaUMM NCNONb3YIOTCS aBTOMATM3MPOBaHHbIE CPeacTBa ? reHeparTopbl
LokyMeHTaumu. OHY nonyyaroT MHoPMaLMIO U3 cnelmanbHbIM 06pa3oM 0pOPMIEHHBIX KOMMEHTAPWER B UCXOAHOM
KoJZle, 1 CO3[4al0T CNpaBoYHbIE PYKOBOACTBA B KakoM-nnbo ¢oopmaTte, Hanpumep, B Buae tekcta unu HTML.
VMicnonb3oBaHWe reHepatopoB AOKYMEHTaL MU 1N SOKYMEHTUPYIOWMX KOMMEHTapEB MHOTMI MPOrpaMMucTamm
npu3Haétcs ynobHbIM CPeacTBOM, MO Pa3NMYHbIM NpuyMHaM. B 4yacTHOCTKM, Npu TakoM NOAX0AE NOKYMEHTAaLMs SBNsSeTcs
4aCTbK UCXOOHOrO KOAA, U OOHW U Te XE UHCTPYMEHTbLI MOTYT UCMONb30BaThCs ANt CHOPKM Nporpammebl 1
0HOBPEMEHHOI COOPKM [OKYMEHTALIMU K HER. DTO TakXe ynpoLlaeTt NoaaepXKy AOKYMEHTALUN B aKTyalbHOM
COCTOSIHUW.

Tema 15. PaspaboTka u ctaHgapTM3auus UHOPMaLMOHHBIX TEXHONOTUMN.

CranpapTt B T onpepensioT Kak obwenpuHsTole TpeboBaHus, NpeabsBnsieMble K TEXHUYECKOMY, NMPOrpPaMMHOMY,
VHJOPMAaLIMOHHOMY 1 MHOMY 06ecneyeHnto, KoTopble 06ecnevnBatoT BO3MOXHOCTb CTEIKOBKU 1 COBMECTHOM paboThi
cucteM. Pasnuyator:

cTaHmapThbl fe-tope (06BbSBNEHHBIE U MPUHATBIE 0OULIMANBHO);
cTaHaapThl fe-akTo (He 0gPOPMIIEHHbIE B BUAE LOKYMEHTA, HO MPYMeHsieMble Ha NpakTuke).

B obnacTv TpaanUMOHHOIO ?MatepmanbHOro? npon3BoAcTBa AAaBHO CNOXWUIACch CUCTEMA NOAAEPXKKM U COTNacoBaHns
CTaHOapToB, a B 0651acTV MHAPOPMALIMOHHBIX TEXHOOMMiIA MHOroe elwé NpeacTouT caenarb.

MonynspHoe nporpaMMHOe obecrnedeHre He 3HAET rPaHNL, TEPPUTOPWIA U BOCTATOYHO BLICTPO pacnpocTpaHseTcs no
BCEMY MUpY. [103TOMY Ha HALMOHANBHOM, MEXKOPINOPaTMBHOM 1 MEXAYHapO4HOM YPOBHSIX BCE valle TpebyeTtcs
MCMONb30BaHme 06X (YHUPMLMPOBAHHBIX) MEXOYHAaPOAHbIX CTaHAaPTOB.

BaxHO 0TMeTUTb aKkTMBHOE UCMoNb3oBaHue HTepHeTa npu paspaboTke CTaHOapToB, B KOTOPOV NPUHUMAIOT yYacTue
MHOre opraHv3auun 1 CreuuanucTbl X PasnuyHbIX CTpaH. OTo TENEKOHepeHUMM ¢ OMCKyCccrsiMM No Hambonee
BaXHbIM BOMPOCaM; 3NEKTPOHHOE FONI0OCOBAHMNE MO YTBEPXAEHMIO NMPOEKTOB CTaHAAPTOB HA Pa3HbIX CTaAnsX
pa3paboTku BNNOTb LO CTaTyca MexXxAyHapOAHOro CTaHaapTa; OpraHn3aumst O4HbIX CEMUHAPOB 1 KOHGDEPEHLINI;
opraHu3auus NosiHOro 3NeKTPOHHOro apxuea, LOCTYMHOrO Mo CeTu.

PasButne MHPMOPMALIMOHHBIX TEXHONOMMIA CBSI3aHO C HALMOHASIbHBIMU 1 MEXAYHAPOAHbIMU CTaHOAPTaMu.

Mex oyHapoHble cTaHaapTbl CO30alTCS Ha OCHOBE WeCTU NPUHLUMMOB, oNpeeneHHbIX BceMypHoi Toproeoi
opraHnsauuei (BTO): oTKpbITOCTb, NPO3PaYyHOCTb, HEMPEAB3STOCTb U COBMoAEHNE KOHCEHCYCa, 30DIEKTUBHOCTb U
LenecoobpasHoCTb, COrNacoBaHHOCTb U HALLENEHHOCTb Ha pasBuTHe.

B Poccun cospnaércsa otedecTBeHHas HopmaTuBHas 6asa B 061acTy MHGPOPMALIMOHHbIX TexHonorui. Ons
CTaHOapTU3aumMmn MHGPOPMALIMOHHBIX TEXHONOMMA, MH(POPMALMOHHO-TEIEKOMMYHUKALIMOHHBIX CUCTEM 1 MPOEKTUPOBaHMS
VHCPOPMAaLMOHHBIX CCTEM B CTPaHe CO34aloTCs HaUMOHaNbHbIE CTaHAaPThl U APYre HOPMaTUBHbIE LOKYMEHTbI. OHU
onpenenstoT oyHaameHTanbHble obwue npouenypbl, NON0XEHUs 1 TpeboBaHUS, KOTOpble MOTYT BbiTb UCMONb30BaAHbI B
pasnuyHbIX NpeaMeTHbIX obnacTax aeatenbHocTy. CylecTByOT CneumnannapoBaHHble opraHusauumn: BHUWcTannapr,
ocTexkommccun Poccun n op.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO 06ecneyeHust Ajisi CaMoCTOATENbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (MOaynio)

CamocTosiTenbHas pabota oby4alolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU MeTOOMYECKOM PyKOBOACTBE Npenofasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota nogpasnensieTcs Ha caMocTosiTeNbHyO paboTy Ha
ayOUTOPHBIX 3aHATUSX U HA BHeayaUTOPHYIO caMocTosiTeNbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcs
BKOYAET Kak MOMHOCTbI0 CaMOCTOSITE/IbHOE OCBOEHME OTAEeNbHbIX TeM (pa3aenos) AUCUMUNINHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHoli paboTbl. Bo BpeMsi caMocTosiTeNnbHOM paboTbl 0ByYatowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHyto, Hay4HYIO 1 CMPaBOYHYIO MTEpatypy, BbINONHAIOT 3aaHusi, HanpaeneHHble Ha 3akpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABbIKOB, FOTOBATCS K TEKYWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO NO AUCLMUNIUHE.

OpraHunsauus caMocTosTenbHOM paboTbl 0ByHaroIWMXCs PErnaMmeHTUPyeTCs HOPMaTUBHBIMI LOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTEepPaTypoii U SN1EKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsiook opraHn3aumu 1 ocylecTBAeHNS 0bpa3oBaTenbHON NesTeNnbHOCTM Mo 06pasoBaTebHbIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam crieumaniTeTa, nporpamMmam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepcTea obpasosaHus U Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

MNMucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBeAeHMNA"
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Mporpamma omcumnanHbl "TexHonorum u ctaHgapTel paspaboTky nporpaMmHoro obecnedeHns”; 02.03.02 "dyHaaMeHTanbHas
WHJpopMaTHKa 1 MHAPOPMAaLIMOHHbIE TEXHONOrnn".

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYAET OUEeHO4YHble MaTepualibl, HanpaB/iEeHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrecrtauumn.

B ¢hoH e OUeHOYHbIX CPEACTB COAEPXUTCS Creayiolas uHpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam 0by4eHus Mo AUCUUMNvHe (MoLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWSI OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve Nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOr0 CPencTBa;
- KpUTEepPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CpeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSM 0Oydatowmxcs,
IEeMOHCTPVPYeMbIM pe3dynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme oucumnninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OJ1S1 OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHVe aucUMNAUHBI (MOSYNS) NPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoXeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BApPUaHTOB (M60 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BUAE - Yepe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3ak/to4eHHbIXx KDY aorosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCKM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUA OOCTYMHbI AUCTAHLUMOHHO 13 NoB0 TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHUM NeYaTHbIX U3naHWi GbNNOTEYHbIN
ooHA AonKeH ObITb YKOMMIEKToOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3emnngapa) Kaxnoro U3 n3gaHuini OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NONONHUTENBHOMN y4ebHOM NnTepaTtypbl, HEOOXOAUMOI A1 OCBOEHNS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyelt nporpamMme AucUMnavHbl. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCIOBUIA
noroeopoB K@Y ¢ npaBoobnanatensiMm anekTPOHHbIX U3LAHWIA U NPU N3MEHEHM KOMNNEKTOBAHNS 0OHA0B Hay4Hoi
6ubnnotekun Koy.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMUHBI (MOOYIS)

Bukunneamns - http://ru.wikipedia.org

WHTepHeT-xypHan no UT - hitp://www.rsdn.ru

WHTepHeT-n3naHune o BbICOKUX TeXHoNornax - hittp://www.cnews.ru/
NHTepHeT-nopTan obpasosaTtenbHbix pecypcos no UT - http:/www.intuit.ru
KomnbloTepHas sHumknonenus - http://www.computer-encyclopedia.ru

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)

Mpwn noarotoBke HeOBXOOUMO NCNONb30BaTb MHTEPHET pecypcbl hitp://www.intuit.ru http://www.computer-encyclopedia.ru
http://ru.wikipedia.org http://www.rsdn.ru http://www.cnews.ru/

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKJaouYas nepeyeHb NporpaMMHOro obecrneyeHns U MHGOOPMaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)
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Mporpamma omcumnanHbl "TexHonorum u ctaHgapTel paspaboTky nporpaMmHoro obecnedeHns”; 02.03.02 "dyHaaMeHTanbHas
WHJpopMaTHKa 1 MHAPOPMAaLIMOHHbIE TEXHONOrnn".

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBAEHU 06pa30BaTeNbHOro NpoLecca no
OUCUMNVHE (MOLYNI0), BKNOYAs NepedeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHnu 3 k paboyen nporpaMMme OUCLMMNVHBI (MOLYNS).

11. OnucaHue matepuanbHO-TEXHUYecKon 6a3bl, HEOGXOAUMOW ANs OCYLLECTB/IeHUs 06pa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TeXHUYECKOe obecrneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MO4yno) BKAKYAET B cebs
cnepywouwme KOMMNOHEHTDI:

MoMelueHnst ons caMoCcToATENbHOM paboTbl 0ByHaOLWMXCS, YKOMMIEKTOBAHHbIE CNEeLMann3npoBaHHoi Mebenbto (CToNbl 1
CTYNbs1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO MNOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
LOCTyna B 3NIEKTPOHHYI0 MHAPOPMaLMOHHO-06pa3oBatenbHyto cpeay KDY.

YyebHble ayamMTopun ons KOHTakTHOW paboThl C MpenonaBatenem, yKOMNIeKkTOBaHHbIE Cneumani3npoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgatoyHbix MaTepuanos.
MynbTumeouitHasa ayoutopums.
KomnbloTepHbIli knacc.

12. Cpe.u,cma ajantauumum npenopgasaHus ouCcUNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaNUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTeNibHOM NPOoLEcce NPUMEHSIOTCS creaytowme MeTodbl 1 TeXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMKn 0By4yatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHNYEeHHBIMU BO3MOXHOCTSIMI 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTnBHbIE POPMBI, y,El,06HbIe ONS pasnunyHbIX NoNb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbIV MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabupoBaHus TekcTa U n3obpaxeHuii 63 noTepm kayecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- co3daHne BO3MOXHOCTEN ans o6yqa+oumxc;| BOCNpuUHMMaTb OOHY U Ty Xe I/IHCpOpMaLI,I/IPO N3 pa3HbiX NCTOYHWUKOB -
Hanpumep, Tak, yT0bbI NULA C HapyweHnsammn cnyxa nony4anm I/lHCpOpMaLlI/HO BM3yanbHO, C HAPYWEHUAMN 3peHns -
ayonanbHO;

- MPUMEHEHWE NPOrpaMMHbIX CPELACTB, 0becrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, C(DOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- NMPUMEHEHNE LUCTaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA AN Nepeaayn MHGOopMaLLMm, OpraHn3aLm pasnuyHblx
hOPM NHTEPAKTMBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbI AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aNMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4YeHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEeKTUBHON paboThl;

- NMPUMEHEHNE LMCTaHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- YBENMYEHWE NPOLONIXNTENBHOCTMN caaun 06yyaoWwmMcs NHBANMAOM UK IULOM C OFPaHUYEHHBIMU BO3MOXHOCT MU
300pOBbS DOPM MPOMEXYTOUHON aTTECTaLMM MO OTHOLWEHMIO K YCTAaHOBNEHHOW NPOLOMKXUTENBHOCTIA UX CAAYM:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM popme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06yyatollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yeM Ha 20 MUHyYT;

- MPOAOMXMNTENBHOCTUN BBICTYNEHNS 0By4atowwerocs npu 3awmute KypcoBoii paboThl - He 6onee Yem Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBmU ¢ TpeboBaHnamm @FOC BO 1 yyebHbiM nnaHom no HanpasneHuto 02.03.02

"®yHpameHTanbHas nHgopMaTuka u MHGOPMaLMOHHbIE TEXHONOMMK" 1 NPOMNo NOAroToBKY "CUCTEMHDBI aHanma u
MHMOPMaLNOHHbIE TEXHONOrMN".
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Mporpamma omcumnanHbl "TexHonorum u ctaHgapTel paspaboTky nporpaMmHoro obecnedeHns”; 02.03.02 "dyHaaMeHTanbHas
WHJpopMaTHKa 1 MHAPOPMAaLIMOHHbIE TEXHONOrnn".

lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.[1B.6 TexHonorun v ctaHaapTs! paspaboTku porpaMmMHOro
obecrieqeHus

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 02.03.02 - dyHaamMeHTanbHas MHOpMaTrKa U UHPOPMALIMOHHbBIE TEXHONOrN
Mpochunb noarotoskn: CUCTEMHbIV aHaNN3 U MHOPMALIMOHHbBIE TEXHONOINK

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

"on Havana obyyeHns no obpasosBatensHoi nporpamme: 2016

OcHoBHas nuTeparypa:

1. ApxuTekTypa 1 npoekTnpoBaHne nporpammHeix cuctem: MoHorpadous / C.B. Hasapos. - M.: H/LU WHdopa-M, 2013. -
351 c. URL: http://znanium.com/bookread.php?book=353187

2. YnpaBneHve Ka4ecTBOM nporpamMmmHoro obecneyeHuns: YuebHuk / 6.B. HYepHukos. - M.: U POPYM: MHDPA-M, 2012.
- 240 c. URL: http://znanium.com/bookread.php?book=256901

3. OCHOBbI NOCTPOEHMS aBTOMATU3MPOBAHHBIX MHOPOPMALIMOHHBIX cucTeM: YuebHuk / B.A. M'Bo3nesa, U.10.
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Mporpamma omcumnanHbl "TexHonorum u ctaHgapTel paspaboTky nporpaMmHoro obecnedeHns”; 02.03.02 "dyHaaMeHTanbHas
WHJpopMaTHKa 1 MHAPOPMAaLIMOHHbIE TEXHONOrnn".

lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

61.B.[1B.6 TexHonorun v ctaHaapTs! paspaboTku porpaMmMHOro
obecrieqeHus

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 02.03.02 - dyHaamMeHTanbHas MHOpMaTrka U UHPOPMALIMOHHbBIE TEXHONOrN
Mpochunb noarotoskn: CUCTEMHbIV aHaNN3 U MHOPMALIMOHHbBIE TEXHONOINK

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3blk 06y4eHNs: pyccKuii

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

OcBoeHWe ancuMnInHbI (MOoyns) npeanonaraeT UCMnonb3oBaHne CneayolWero NPorpaMMHoro obecneyeHns u
VHPOPMAaLIMOHHO-CMPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-meToamyeckas nurepatypa ons AaHHOW ANCLMNANHBI UMEETCS B HANNYMK B 3NEKTPOHHO-6MBNNOTEYHOM cncTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYNHERILNX POCCUINCKMX YHEHBIX, PYKOBOAUTENEN rOCYapCTBEHHbIX OpPraHoB, Npenoaasarenei BefyLumnx By30B CTPaHsbl,
BbICOKOKBaNMULMPOBAHHbIX CNELManMCcToB B pasnnyHbix cgpepax busHeca. PoHnO 61bAmMoTeku cHopMUPOBaH C yHETOM
BCEX N3MEHEHNI obpa3oBaTenbHbIX CTaHAAPTOB W BKOYaET y4ebHuKN, yuebHble nocobus, yiebHo-MeToanYeCKme
KOMMneKchbl, MOHorpaduu, asTopedeparbl, Auccepraunm, 3HLUMUKNONEeANn, CRoBapu 1 CNPaBoOYHUKN,
3aKoHoJaTenbHO-HOPMaTMBHbIE AOKYMEHTbI, CrneLmnanbHbie Nepmoanyeckne n3naHns n n3naHus, Bbinyckaemble

nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CtpaHunua 16 ns 16.




