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BBenenue

OowenpusHanHo, yto XXI Bek — 3TO BEK HMH(QOpPMAIMM U pa3BUTHUSA
MH(POPMALIMOHHO — KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA: MIOBCEMECTHO MOSBISIOTCS
COBEPILIECHHO HOBBIC HAIIPABJICHUS YEJIOBECYECKON JESATECIBHOCTH, CBS3aHHBIX C
00pabOoTKOM, XpaHEHUEM U Tepeaaueit nHpopMalluu, pa3padoTKONH MPOrpaMMHOM
NPOAYKIIMH, CO3AHUEM U IKCIUTyaTalue nHGHOPMAIMOHHBIX CUCTEM H T. .

Coznanmne U UCHoNb30BaHuEe WH(OPMALMOHHBIX CUCTEM M TEXHOJOTHHA IS
110001 OpraHu3aliy HallEJICHbI Ha PEIICHUE CIEIYIOIMNX 3a1au:

® CTpyKTypa HH(GOPMALMOHHBIX CUCTEM, UX (PYHKIIMOHAIbHOE Ha3HAYCHUE
U UCIOJb3yeMble HH(OPMALMOHHBIE TEXHOJOTMHM JIOJDKHBI COOTBETCTBOBATh
LIEJISIM, CTOSIIUM IIepe OPraHu3alueH.

® TIPOU3BOJICTBO JIOCTOBEPHOM, HaJIC)KHOM, CBOEBPEMEHHOM u
CUCTEMATU3UPOBAaHHON  uWH(pOpMalMK, KaKk  BaXXHEWIIEro  pecypca B
YIPABJIEHYECKHUX MpoLieccax.

[IpoekTupoBanre HHPOPMALUOHHON CHCTEMBI, KOHEUYHBIM MPOAYKTOM
KOTOPOTO SBJIIETCSl YTBEPXKIEHHAs MPOEKTHO — TEXHUYECKas JTOKyMEHTalus
(IITH) m nmporpammuslii npoaykt (I1II) Ha KOHKpETHYIO cHCTEMY MpPEACTaBISET
cO0O0M CIIOXKHBIM TEXHOJOTHYECKUI MPOLECC MO MPUHATHIO NPOEKTHBIX PELICHUH.
B npornecce npoexktupoBaHusi HHOOPMALIMOHHOW CHCTEMbI BO3HUKAET IIUPOKUMN
CHEKTp 3aJau BbIOOpAa U OLEHKM NPOEKTHBIX pPEIICHUH, CBSI3aHHBIX C
IPOrpaMMHBIM 00€CIIEYEHHEM, B TOM YHUCIIE:

e BbHIOOpP BEPCUH ONEPALUOHHON CUCTEMBI;

e BBIOOP CUCTEMBI IPOrPAMMHUPOBAHUS;

e BBIOOp CUCTEMBI yIIpaBiIeHUs 0a3aMu JaHHBIX;

e BBIOOp MaKeTOB NMpuUKIaAHBIX Tporpamm (IT1IT);

e BbHIOOP HHCTPYMEHTAIBHBIX CPEJCTB IPOEKTUPOBAHNUS;

e BBIOOp CPEICTB ABTOMATU3UPOBAHHOTO MPOEKTUPOBAHUSI.

[Tpomecchl pa3paboTku HHGOPMALMOHHBIX CHUCTEM  TpeOyeT OoJbIIuX
MaTepHalbHBIX U TPYAOBBIX 3aTpaT. He MeHee 3HaunTeIbHbIMU ObIBAIOT 3aTPATHI U
Opy MX TMOJHOM WIM YacTUYHOM mnpuoOpereHnd. HekauecTBeHHOCTh Bcel
UH(POPMAIIMOHHON CUCTEMbl U HMH(OPMALMOHHBIX TEXHOJIOTMHA WIIM 3JIEMEHTOB
IPUBOJUT K 3HAUUTEIBHBIM MOTEPSIM, MHOT 1A K KaTtacTpode.

1. O0mas xapakTepuCcTHKA U KIACCH(PUKAIUA POTPAMMHOI0
ol0ecrieyeHust

OOuiecTBEHHOE pa3fesieHHe Tpyda MPUBEIO K TNPEBPALICHUIO chepsl
MPOU3BOJICTBA MPOTPAMMHBIX IMPOAYKTOB B COCTaBHYIO YacTh OOIIECTBEHHOTO
MaTepUaIbHOrO MIPOU3BOJICTBA.

Iloa mporpaMMHBIM o0ecniedeHueM MOHUMAETCS COBOKYITHOCTh ITPOrpamMm
JUIs  peanu3aluy  Leinedl W 3a1ad  MH(QOPMAallMOHHOM CHUCTEMBI, a TaKXke
HOPMAJIbHOTO (DYHKIIMOHUPOBAHUSI KOMILJIEKCA TEXHUYECKUX CPEJICTB.



IIporpamma (program) — ynopsaO4eHHas MOCJIEI0BATEIBHOCTh KOMAaHJ
(MHCTPYKLIMIA) KOMITBIOTEPA JIJIS] PELLICHUS 3a/1a4u.

IIporpammHuoe obGecneyenue (soft ware) — COBOKYNHOCTh MpOrpaMm
00pabOTKH JTaHHBIX U HEOOXOAUMBIX JJIS UX IKCIUTyaTallud JOKYMEHTOB.

[Iporpammel nipeHa3HAYEHBbI JUIsI MAIIMHHOW peaju3aluu 3a7ad. TepMUHBI
«3a7iaua» M «IPWIOKEHUS» MUMEIOT OYEHb IIUPOKOE YHOTpPeOJIeHHEe B KOHTEKCTE
IPOrpaMMHOT0 O0eCreYeHUsI.

3anaua (problem task) — mpobnema, momexaniasi perieHuto.

Ilpunoxenne (application) — mporpaMmHas peanu3anus Ha KOMIIbIOTEpE
pEIICHUS 3aJa4H.

C noszurnuu crnenuduku pa3paboTKH W BHAA MPOTPAMMHOTO OOECTICUCHHUS
pa3InyaroTcs JABa Kiacca 3a/a4: TEXHOJOTHYeCKHe U (PYHKIIMOHATIbHBIE.

Texnonocuueckue 3a0auu PEUIAlOTCS NPU OPraHU3aAUUU TEXHOJIOTUYECKOTO
npouecca 00pabOTKM HMH(POpPMAIMM HAa KOMIIBIOTEpPE W HUCHOJB3YIOTCS AJis
oOecrieueHus: pabOTOCIIOCOOHOCTH KOMIIBIOTEPA, pa3pabOTKUA APYTHX MPOrpaMm
Wi 00pabOTKU JaHHBIX (PYHKIIMOHAJIBHBIX 3a/1a4.

DynKyuonanvuvle 3a0ayu peanusyroT (QYHKUUU YIpaBICHUS B paMKax
MH(GOPMAILIMOHHBIX CUCTEM IPEIMETHBIX 00JIacTeH, T. €. PEaTU3yIOT 1IeJIU U 3aJa4u
uHopMaIMOHHOW cucTembl. DyHKIMOHAJIBHBIE 3aJa4ll B  COBOKYITHOCTH
00pa3yIoT NPEAMETHYIO 00J1aCTh U MOJHOCTBIO ONPENEISET €€ CIEUPUKY.

Ilpeamernass  (npukiaagnas) oOuaactb  (application  domain) —
COBOKYNMHOCTh CBA3aHHBIX MEXAy co00il (yHKIUH, 3aad yHOpaBlIEHUs, C
MOMOILBIO KOTOPBIX JOCTUTAETCS BBIIIOJHEHUE MTOCTaBICHHBIX LEJIEH.

Ilo AIMTENbHOCTH KU3HEHHOT0 HMKJIA IPOTPAMMHOE 00ECIIEYEHUE MOKHO
pa3ze’nTh Ha JiBa KJIacca: C MaJibIM U OOJIBILIMM BPEMEHEM KU3HU. DTUM KJlaccaM
MporpaMM COOTBETCTBYET THOKHMM (MSTKuUM) MOAXOA K HX CO3JaHUI0 U
WCIIOJIb30BAHUIO, KaK K OOBEKTaM HAYYHOTO TBOPYECTBA WJIM MPOU3BEACHUIM
«HUCKYCCTBA» M KECTKUM TPOMBIIUICHHBIH TMOAXOA, TMPUMEHSIEMOM TIpH
pErIaMeHTUPOBAHHOM  TPOCKTHUPOBAHUM M DKCIUTyaTallud MPOMBIILIEHHBIX
u3zienuii. B HaydyHBIX OpraHu3aiusax U Majbix (upMax mpeodsagaroT pa3padoTKH
porpaMMm TMEpBOTO Kjacca, a B MPOCKTHBIX M CUCTEMHBIX OPTaHH3aIlUAX —
BTOPOTO.

Ilpocpammul ¢ manoti OaUmMenbHOCMbIO IKCHIYAmMayuu CO3JAI0TCS B
OCHOBHOM ISl pEUIEHUS HAYYHBIX M WHXKEHEPHBIX 337a4 C LENbI0 MOJYyYEHUs
KOHKPETHBIX  PE3yJNbTaToB. Takue mporpaMmbl OTHOCHUTEIBHO HEBEJIMKH,
pa3pabaThIBAIOTCSI OJHUM CIEIHAIMCTOM WM HEOOJIBIIONW TPyNmoi, OObIYHO OHU
HE TpeIHa3HA4YeHbI U1 TUPAKUPOBAHUS U MEPEIAUH B IPYTUE KOJUIEKTUBBI.

[IporpamMbl ¢ OOJIBLION JIMTENBHOCTBIO 3KCIUTyaTalldd CO3JAIOTCS IS
perynsipHoii  0O0paboTku  uHbOpMalMM M yOpaBieHUss B Ipolecce
(GYHKIIMOHUPOBAHUS CIIOKHBIX BBIYHUCIUTENBHBIX cHUCTeM Pa3mepsl mporpamm
MOTYT M3MEHATHCS B IMUPOKUX Tpejesiax (ThICSYM — MUJUIMOH KOMAaHJ), OJIHAKO
BCE OHU 00JIaJIal0T CBOMCTBOM IMO3HABAEMOCTH M BO3MOXXKHOCTH MOAM(DUKAIUU B
polecce JJIATEIBHOTO CONPOBOXKIEHUS M HCIOJb30BAaHUSA  PA3TMYHBIMU
cneruanuctamu. [IporpaMMbl TaHHOTO Kjlacca JOMYCKAIOT TUPAXKUPOBAHUE, OHU



opopMIIAIOTCST TOKyMEHTAalMed Kak MPOMBILIUICHHOE HU3/ENUe U MPEeCTaBISIOT
co0OM OTUYKJIeHHBIN porpamMmHubIi ipoaykt (I111).

[IpoekTupoBaHre U OSKCIUTyaTallUl0 NPOrpaMM MOTYT OCYIIECTBIISThH
OOJNbIIME KOJUIEKTHBBI  CIENMAIMCTOB. B cBsi3u ¢ 93TuM  HeoOXoauma
dbopmanuzanus TpeOyembIX TEXHOJOTHYECKUX XapaKTEPUCTUK KOMILUIEKCOB
nporpaMM M HUX KOMIIOHEHTOB, a TakXe (OpMaJu30BaHHbIE WCHBITAHUA U
OTpeJieieHUe IOCTUTHYTHIX MMOKa3aTele KauecTna.

IIporpaMMHBIii NPOAYKT — KOMIUIEKC B3aMMOCBSI3aHHBIX MPOrpPaMM IS
pelieHuss  ompeAeNieHHOW — mpoOieMbl  (3a4auyu)  MacCoBOTO  CIpoca,
MOJATOTOBJIEHHBIN K peain3aluy KakK JIF0OOH BUJl IPOMBIIUIEHHON IPOAYKIUH.

[IporpaMmMHBI€ TPOJTYKTHI CO3JAIOTCS TPOU3BOAUTENSMH Yallle BCEro He IS
COOCTBEHHOT'O TOTPEOICHUS, a ISl MPOIAKU Ha BHYTPEHHEM U BHEIIHEM PBIHKAX
¥, NpeIHa3Ha4YeHbl Uil YJOBJIETBOPEHHMH MOTPEOHOCTEN MOJB30BaTENIEH I10
aBTOMAaTHU3aLMU [TPOLIECCOB YIIPABJICHUS.

[IporpaMMHBIII NPOAYKT MAOKEH OBITh COOTBETCTBYIOIIMM 00pazoMm
HNOJIrOTOBJIEH K  JKCIUTyaTalMd, HUMETh  HEOOXOAMMYIO  TEXHHYECKYIO
JOKYMEHTAIMIO, MPEJICTaBIsTh CEPBUC U TapaHTUIO HAJEKHOM pabdoOThl, UMETh
TOBAapHBIM 3HAaK MW3FOTOBUTEN, a TaKKE JKEIATeIbHO HAJIAYUME KOJa
rOCYAapCTBEHHOW perucTpanuy. TONbKO IpPU TaKUX YCIOBHUAX IPOTPAMMHBIN
KOMIUIEKC MOXET OBITh Ha3BaH NMPOTrPAMMHBIM MPOJTYKTOM.

[IporpammHbie TPOAYKTHI MPEACTABISAIOT COOOM CEHAIbHO YIIaKOBAHHBIE
U 0(OpMIICHHBIE JUIsI KOMMEpPUYECKOM MpOJAaXKu, MpPOKaTa, caadyy B apeHay, WU
JM3UHTa MAKeThl IPOrpaMM, pa3padOTaHHbIE W/WIW MOCTABISIEMbIE CHCTEMHBIMU
WIM HE3aBUCUMBIMM  TOcCTaBUIMKaMH. OHM HE BKJIIOYAIOT  CHELHAIBHO
pa3pabOTaHHbIE TPHUKIAJHBIE MPOTPAaMMHBIE pEUIEHUs, KOTOpble (UPMBI-
pa3pabOTUMKU  «IOJ ~ KIIOY»  JOMOJHSIOT — 3aKynmaeMble UMy  (upm-
IPOU3BOJUTENEH WK Y TPETbUX (PUPM BBIYUCITUTENIbHBIE CUCTEMBI.

OCHOBHBIC XapaKTePHUCTUKH MNPOrPaMMHOI0 mNpoaykra. OCHOBHBIMU
XapaKTEPUCTUKAMU ITPOrPaMMHOTO IPOAYKTA SIBISIOTCS:

® QITOPUTMHUYECKAss CJIOXKHOCTh  (JIOTUKA  alJTOPUTMOB  00pabOTKH
uH(popmaun);

COCTaB Y ITyOMHA MpOopabOTKU peain30BaHHBIX (QYHKIUNA 00pabOTKY;
MOJIHOTA U CUCTEMHOCTh (PYHKIIUI 00paboOTKH;
o0BeM (haiisioB TpoOrpamm;

e TpeOOBaHMS K ONEPALMOHHOM CHUCTEME M TEXHHYECKUM CpPEICTBaM
00pabOTKH CO CTOPOHBI MTPOTPAMMHOTO MTPOIYKTA;

e 00BEM JUCKOBOM NAMSTH,
00BbEM ONEePaTUBHON MAMATH IS 3aIlyCKa MPOorpamm;

THII IPOLIECCOPA;
BEPCHUSI ONEPALMOHHON CUCTEMBI;
HaJIM4KE BHIYUCIUTEILHON CETH.

CTpykrypa mnporpaMmMmHoro ootecneuenusi. lMcxons wu3 cnenuduku

UHPOPMAIIMOHHBIX CHCTEM, B COCTaB IMPOrPaMMHOTO OO€CleYeHHs] BXOJISAT



OOIIECUCTEMHBIC U CIIeNUAbHBIC (TIPUKIIATHBIE) IPOTPAMMHBIC CPEJICTBA, a TAKXKE
TeXHUYecKasi JoKkyMeHTamus (puc 1).

ITporpamMmmMHOe obecrieueHue

OO0ecucreMHOE [Ipuxnagnoe Texunueckas
IIPOrpaMMHOE (cmennanbHOE) JOKyMEHTalus
obOecrieueHue MIpOorpaMMHOE
obecrnieucHue

Puc 1. CtpykTypa nporpaMmmMHOro ooecrneyeHus

K obwecucmemnomy NpPOCPAMMHOMY obecneyenuio OTHOCSTCS
MporpaMMHBIE CPEACTBA, MpEJHA3HAYCHHBIC JJIA PEIICHHS TUIOBBIX  3ajad
o0pabOTKM JaHHBIX, a TaKke I olecredeHuss pabdOThl KOMIIBIOTEpa U
KOMITBIOTEPHBIX CeTel U pa3pabOTKU HOBBIX ITPOTPAMM.

CneyuanvHoe  (npukiaouvoe) npocpammuoe obecnedenue TPENCTABISET
co00l COBOKYITHOCTh IMPOrpamMM pa3padOTaHHBIX W/WJIM HCMOJb30BAHHBIX IIPH
CO37aHUM KOHKPETHOW WH(OPMAITMOHHOW CHUCTEMBI, PEANM3YIOIINE €ro Ied |
3amauyn. B ero coctaB BXOIAT MPOTPAMMHBIE CPEICTBA, PEATU3YIOIINC
pa3pabOTaHHBIE MOJEINW pPA3HOHW CTENEeHW  aJCKBAaTHOCTH, OTPaKaIOIINC
GYHKIIMOHUPOBAHUE PEATLHOTO 00BEKTA.

2. O0urecucTeMHOE IPOrpaMMHOe o0ecrievyeHmne

B oOmecucremHoe mnporpaMMHOE OOECTIEYeHHE BXOJISAT MPOTrpaMMHBIC
CpelCTBa TpEIHAa3HAYCHHBIC MJIsi OOECMEYEHUsl NEATeIbHOCTH KOMITBIOTEPHBIX
CUCTEM KaK TakOBbIX. B HMX cocTaBe BBIAEIAIOT: 0a30BOE MPOrpPaMMHOE
o0ecrieyeHne, CEpBUCHOE IMPOrpaMMHOE obOecreueHue, MHCTPYMEHTapUi
TEXHOJIOTUH MPOTpaMMUpOBaHusi  (puc 2).

OO61ecucTeMHOE IPOrpaMMHOE

obecrieyeHne
I |
bazoBoe CepBucHoe HNucrpymenrtapuit
IPOTPaMMHOE IPOTPaMMHOE TEXHOJIOTUT
o0ecrnieueHue obecrnieueHue IPOrpaMMHUPOBAHUS

Puc 2. CtpykTypa 00IIECUCTEMHOTO POTPAMMHOTO 00ECTICUCHHS



ba3zosoe npocpammmnoe oodecneuenue (base software) — MUHUMAaNbHBIN
Ha0Op MpOrpaMMHBIX CPEICTB, 00eCTeunBaONINX padoTy KoMibioTepa. B 6azoBoe
porpaMMHOE OOECIeYeHHe BXOJAT: ONEPAIOHHAs CHCTEMa, OINEpaIlMOHHbIE
000JIOUYKH, CEeTeBast ONEPAIlMOHHAS CUCTEMA.

Onepayuonnas cucmema TpelHA3HAUYEHA JJISl YNPABICHUS BBINIOJHEHUEM
M0JIb30BATENbCKUX MPOTPaMM, TUIAHUPOBAHUS W YNPABIICHUS BBIYUCIUTEIbHBIMU
pecypcamu DBM.

Cemesvle  onepayuonmvie  cucmemvl  —  KOMIUIEKC  IPOrPAMM,
oOecrieunBaOIMX 00pabOTKy, Mepefaady W XpaHeHue AaHHBIX B ceTtu. CereBas
OTIepanoOHHasl CUCTEMA MTPEIOCTABIISET MOJIH30BATEISIM PA3IMYHbBIE BUBI CETEBBIX
yciyr (ynpaBieHue ¢aitiamu, 2JIeKTpOHHAs TI0UYTa, MPOIECCHl YIIPABICHUIO CETHIO
U 7p.), TOJIEPKUBAIOT pPab0OTy B aOOHEHTCKHUX cucTeMax. CeTeBbIie OnepariiOHHbBIE
CUCTEMBI ~ HCIIOJIB3YIOT APXHUTEKTYPy KIHEHT-CEpBEp WJIM OJHOPAHTOBYIO
apxuTektypy. CeTeBble ONEpaAlMOHHBIE CHUCTEMBI MOJJCPKUBAIOT HE TOJIBKO
JIOKaJbHbIE BBIYUCIMUTENIbHBIE CETH, HO W PACHpPOCTPAHSIOTCS HAa accolUalludu
JIOKaJIbHBIX CETEH.

Cepsucnoe npozpammnoe obdecneuenHue — TPOTpaMMbl U TMPOTPAMMHBIE
KOMILJIEKCHI, KOTOPbIE pACIIUPSIOT BO3MOXHOCTH 0a30BOTO MPOTPAMMHOIO
oOecrieuenusi. Pacimmpenrem 6a30BOro mporpaMMHOr0 0OECIIEYeHHs] KOMIIbIOTEpa
SBJIIETCSI HAOOp CEPBUCHBIX, JIOMOJHUTEIHHO YCTAHABIMBAEMBIX MPOTPAMM,
KOTOpBIE MOXHO  KJIacCHPUIUPOBaTh 1O  (QYHKIMOHATLHOMY TPHU3HAKY
CJIEAYIOIINM 00pa3oMm:

® IPOTPaMMbI TUATHOCTUKHU pabOTOCIIOCOOHOCTH KOMITHIOTEPA;

® AHTUBUPYCHBIC MPOTPAMMBbI, OOECIICYMBAIOIINE 3aIlUTy KOMITbIOTEpa,
oOCITy>KMBaHUE M BOCCTAHOBIICHUE 3apPsHKEHHBIX (DaitlsioB;

® IpOrpaMMbl  OOCTY>KUBAHHUSI  JIUCKOB, OOECIIEUMBAIOIINE IPOBEPKY
KaueCcTBa MOBEPXHOCTU MArHUTHOTO JKMCKA, KOHTPOJIb COXPAaHHOCTH (hailioBO
CHUCTEMBbI Ha JIOTUYECKOM M (U3UYECKOM YpPOBHSX, CXKATHUE TUCKOB, CO3IaHHE
CTPaxOBBIX KOIHMHA JHUCKOB, PE3EPBUPOBAHME AHHBIX HA BHEITHUX HOCHUTEISAX H
Ap.;

® IPOrPaMMbl APXHUBHPOBAHUS JAHHBIX, KOTOPBHIE OOCCIICUMBAIOT CXKATHE
uHdopmaIiuu B aiiax ¢ 1eIbl0 YMEHbIIEHU 00beMa MaMsITH JIJIsl €€ XPaHEHUS;

® [IpOrpamMMbl OOCITYKUBAHHUS CETH.

OTU pOorpaMMBbl YaCTO HA3bIBAIOT YTHIIUTAMH.

Hucmpymenmapuu mexHono2uu npoZpamMmMupoeanu —
npozpammomexnuka (software engineering) — TeXHOJOTUsI pa3pabOTKU, OTIAIKH,
Bepu(UKAIMU W BHEAPCHHUS MPOTPaMMHOIO obecreueHus. MHCTpyMeHTapun
TEXHOJIOTUH TPOTPAMMHUPOBAHUS — TMPOTPAMMHBIC TPOAYKTHI  IOIICPIKKA
(oOecrnieyeHus) TEXHOJIOTUHU POrPaMMHUPOBAHUS.

B pamkax »TuxX HampaBieHUH CHOPMHUPOBAINCH CJACAYIOIIUE TPYIIIIBI
MIPOTPAMMHBIX MPOIYKTOB: CPEJCTBA ISl CO3JAHUS TPHWIOKCHHM; CpelcTBa s
co3faHusi ”HHOPMAIIMOHHBIX CHCTEM

Cpedcmea Ons co30aHus npulodiceHull BKIIOYAIOT: JIOKAJIBHBIC CPEJICTBA,
00eCIeunBaONINE BBHITIOJHEHNUE OTACIBHBIX PAOOT MO CO3JAaHUI0 TPOTPAMM;



UHTETPUPOBAHHBIE  Cpelbl  pa3pabOTYMKOB  MporpamMyM,  OOECHeuMBaIOIIne
BBITNIOJIHEHUE KOMILIEKCA B3aUMOCBSI3aHHBIX Pa00T MO CO3/IaHUIO TIPOTPAMM.

CpeacTBa sl co3JaHUsl TPUIIOKEHUW — 3TO COBOKYIHOCTH SI3BIKOB U
CUCTEM IMPOTrpaMMHUPOBAHUS, & TAKXKE PA3NIMUHBIE MTPOTPAMMHBIE KOMILIEKCHI IS
OTJIAJIKU U TIOJJIEPKKU CO3]aBAEMBbIX IPOTPAMM.

JlokanbHbIE CpeACTBA pa3pabOTKH MPOrPaMM BKIIIOUAIOT SI3bIKKM M CUCTEMbI
POrpaMMUPOBAHMS, & TAK)KE UHCTPYMEHTAJIBHYIO CPEy MOJIb30BaTENS.

WuTerpupoBanHbpie cpeAn pa3pabOTKU MporpamMm OOBEAMHSIOT Habop
CPEICTB JJIi KOMILJIEKCHOTO MPUMEHEHHUS UX Ha BCEX TEXHOJOTMYECKUX ITarax
co3nanus mporpamMMm. OCHOBHOE Ha3Ha4YeHHE MHCTPYMEHTApUU JAHHOTO BHUAA —
MOBBIIICHHE TPOU3BOJUTEIBHOCTH Tpyla MPOrPaMMHUCTOB, aBTOMAaTH3aLUs
CO3/IaHUsl KOJOB TMporpamMmM, OOeCHeuYMBarOIUX HHTEpQeEiic Mob30BaTeNs
rpaduueckoro Tuma, pa3paboTka MPHIOKEHUHN Il apXUTEKTYphl KIUEHT-CEpPBED,
3aIpOCOB U OTYETOB.

Cpeocmea ona coszoanusi ungopmayuonusix cucmem (CASE-TexHomorun) —
CpEICTBa IMpPEICTABIIONIME METOJbl AaHalu3a, IMPOCKTHUPOBAHUS U CO3JaHUS
OPOrpaMMHBIX CHUCTEM M NpPEJHA3HAYEHHBIX JJIs aBTOMATHU3allMM IPOLIECCOB
pa3paboTKu U peanu3anui UHPOPMALIMOHHBIX CUCTEM.

CASE-TexHosoruss — nporpaMMHBIM KOMITJIEKC, aBTOMATU3UPYIOIIUNA BECh
TEXHOJIOTMUECKUM  MpOLIECC  aHauMu3a, [POCKTHUPOBAHUS, pa3pabOTKu U
COIIPOBOXICHUS CIOXKHBIX MPOTPAMMHBIX CHCTEM.

CpencrBa CASE-TEXHOJIOTMH ACIATCSA HA JBE TPYIIIIbI:

® BCTPOCHHBIC B CUCTEMY pPealn3allii — BCE PEIICHUS 110 MPOSKTUPOBAHUIO
U peald3alliid TPUBA3aHBl K BHIOPAHHOW CHCTEME YIpaBiieHHs 0a3aMH JaHHBIX
(CYBL);

® HE3aBUCHMBbIE OT CHUCTEMBbl pealM3allud — BCE pEIIeHUs IO
IPOEKTUPOBAHUIO OPHUEHTUPOBAHbI Ha YHU(PHUKAIUIO HayajdbHBIX 3TaIoB
KU3HEHHOTO LIMKJIa U CPEJCTB MX JOKYMEHTHUPOBaHHUS, 00ECHEUNBAET OOJIBIIYIO
r'MOKOCTb B BRIOOpE CPEACTB pealnu3aiiiu.

OcHoBHOe n0CTOMHCTBO CASE-TeXHONOrMid — moaaep’KKa KOJUIEKTHUBHOMN
paboThl HaJg MPOEKTOM 3a CUET BO3MOXKHOCTH pabOThl B JIOKAJbHOW CETH
pa3pabOTYMKOB, AKCIIOPTa/UMIIOPTA JIFOOBIX dbparmMeHToB MPOCKTA,
OPTraHU3AIMOHHOTO YIIPABIIEHUS IPOEKTOM.

3. [IpukiagHoe mMporpaMMHoe o0ecriedeHne

[TpuxnagHoe nporpaMmmHoe obecrieueHre UCIOIb3yeTcs U pa3padaThiBaeTCs
JUISL pElIeHHs KOHKPETHBIX 3aJad I0JIb30BaTeleil M BKIIOYAET MPHUKIATHBIC
MPOTrpaMMBbl U MAKEThI NpUKIaaHbIX porpamm (ITIIIT).

[TpuxnagHoe mporpaMMHOE OOecTieueHue MOApPa3AesIoTCs Ha:

® [porpaMMbl  HHIMBUIYaJbHOTO  TOJb30BaHUS (OHHM  CIEUHUATBHO
pa3paboTaHbl Al KOHKPETHOTO IMOJIb30BaTENsl WM TPYMIbl MOJb30BaTeNIed U He
MPOJIAOTCS IPYTUM JIUIIAM);

e [porpamMMbl OOILIEro Ha3HAYEHUsA, pa3pabOTaHHbIE HJII CBOOOJHOM
IpOAaKU IIUPOKOMY KPYTY JIHII.



[Tpu paspaboTke mporpamMm o00IIEero Ha3HaueHUs (upma-pa3paboTUHK, C
OJTHOM CTOPOHBI, JOJKHA 00€CNEUYUTh YHUBEPCAIbHOCTD BBINOIHAEMBIX (YHKIIHMI
0o0OpaOOTKM JaHHBIX, C JpPYrod CTOpPOHBI, TMOKOCTb U HACTPauBaEMOCTb
IIPOTrPAMMHOI0 IIPOAYKTA HA YCIOBHsI KOHKPETHOTO IpUMEHEHUA. OTINYUTENIbHON
OCOOEHHOCTBIO IPOrPaMMHOIO MPOJAYKTa OOIIEr0 Ha3HAuY€HUsl JOJDKHA OBITh UX
CUCTEMHOCTh — (YHKIUOHAJbHAs IOJHOTA M 3aKOHUYEHHOCTb pPEATU3YEMBIX
(GyHKIMI 00pabOTKH JaHHBIX, KOTOPbIE IPUMEHSIOTCS B COBOKYITHOCTH.

3HAUUTENPHOE MECTO B MPUKIAAHOM MPOTPAaMMHOM  OOecCleYeHUun
3agumaror  [IIIII, caoyxamme OpOrpaMMHBIM  HHCTPYMEHTOM  PEIIECHUS
(GYHKIIMOHATBHBIX 33/a4 M SIBJISIOMIMXCS CaMbIM MHOTOYHMCIICHHBIM KJIaCCOM
IPOrpaMMHBIX NPOAYKTOB. B JaHHBIA Kiacc BXOIAT MPOTrpaMMHBIE MPOAYKTHI,
BBITMIOJHSIONIHE 00pab0TKy HH(POPMAIIUHN PA3TUYHBIX TPEIMETHBIX 00IacTel.

IIaker npuxkaagHbix nporpamm (application program package) —
KOMIIJIEKC B3aUMOCBSI3AHHBIX IPOTpaMM Ui PELIEHUs 3aJad OIPEIEICHHOIO
KJ1acca KOHKPETHOM MpeIMETHOM 00J1acTH.

[TakeTsl MPUKIAAHBIX MPOrPaMM SBISIOTCS MOIIHBIM HHCTPYMEHTOM
aBTOMATU3allMA PEIIAEMBIX I0JIB30BATEISIMU 334a4, IMPAKTUYECKH IOJHOCTHIO
0CBOOOXkast €ro OT HEOOXOJUMOCTU 3HATh, KaK KOMIIBIOTEP BBIMOJHAET T€ WM
WHBIE Tpolenypbl mnpeoOpazoBanusi wuHpopmauuu. KMwmenno [T coyxkar
BaXHEHIIMM HMCTOYHUKOM Pa3BUTHUS NMPOTrPAMMHOIO OOECIIEYEHHS] COBPEMEHHBIX
BBIYMCIIUTEIBHBIX CHCTEM, YCKOpSET U OO0JIerdyaeT BHEJIPEHUE KOMITbIOTEPHOU
TEXHUKHU B pa3IMuHbIe C(PEephl NESITEIbHOCTH.

[Taker mpuknagusix nporpamm (IIIIII) mpexacraBnsier coOOM KOMILIEKC
IPOTrPAMMHBIX CpPEJICTB W JOKYMEHTOB, NPEIHA3HAYEHHBIX I pean3aluu
(GYHKUHMOHAJIBHO  3aBEPIIEHHOTO  aJroputMa  oOpabOTKM  JaHHBIX |
00€eCleYnBaOIIMX  aBTOMATU3ALMIO  pa3pabOTKU  paboyux mporpamMm M
aBTOMATHUYECKOE YIIPABJICHUE POXOKICHUEM 3a/1a4.

[IporpammHBIe CpeACTBa NAKETA COAECPIKAT:

e HabOp NPOrpaMMHBIX MOJAYJIEH, Ha3bIBAEMBIX TEJIOM MaKeTa, U3 KOTOPBIX
B COOTBETCTBMM C TpeOOBaHHEM IIOJb30BaTENEH IO 3aJlaHHOMY aJITOPUTMY
HabupaeTcst KOHKpeTHast paboyasi mporpaMma;

® VIPABIAIOUIYIO MPOrpaMMYy JJIs YIPaBICHUS U OOCITYKUBAaHUS MTAKETA;

® CpejAcTBa FeHepaluy padouux NporpaMm JAJisi KOHKPETHOrO MPUMEHEHHS,
KOTOpbIE, MPUHUMAS OT MOJIb30BaTENS HHGOPMAIINIO O TpeOyemMoil MoIubUKaITuN
nporpaMM M ee cocraBe, (OpMUPYIOT M3 Habopa CTaHAAPTHBIX MOIyJeHl
3aKOHYEHHBIE COJAEpP)KAaTEJIbHBIE NPOrpaMMbl Ul peaju3alud  33JaHHOTO
QITOPUTMA B KOHKPETHBIX YCJIOBHSX. ODTO MPOLIECC TEHEpauuud W HACTPOWKH
nakera o0ecreurnBaeT 3HaYUTENbHYI0 €T0 THOKOCTb.

Kpome KoMmIuiekca HacTpauBaeMbIX MpPOrpaMM, MakeT  COACPKUT
JOKYMEHTAIMIO Il pa3paboTKU pabdouyuMx NOporpaMm, C TMOMOMIbIO KOTOPOU
MOJIb30BATEIb ~MOXET OCBOUTH ATOT makeT. [lakeT [AOMKEH OTBevyaTh
OTpEETICHHBIM TPEOOBAHUSAM, MPEIBSIBISIEMbIM K HEMY MOJb30BaTENIEM: IIMPOTa
NPUMEHEHUs, HAJEKHOCTh M TMPOCTOTAa B HSKCIUIyaTallud, COBMECTUMOCThH C
nporpaMMHBIM oOecrieueHueM DBM, Havuue TEeXHUYECKOW JOKYMEHTAlUM st
€ro BBOJIa B AKCILTyaTaIuIo.



[IpuknagHble MporpaMMbl CO3AAOTCS IOJIB30BATENEM C HMCIOJb30BAaHUEM
WHCTPYMEHTApUs TEXHOJOTMM TmporpamMmmupoBaHus. Co3gaHue U OTJIaJKa
MIPOTPaMM OCYLIECTBIISIETCS B COOTBETCTBUU C MPABWIAMHU U COTJIAIEHUSIMU TOTO
[IIIII, cuctem mporpaMMHUpPOBaAHMS, ONEPALMOHHONM CHUCTEMBI U T. H., B paMKax
KOTOPOT'O OHU IIPUMEHSIOTCS.

Kinaccupukanusi nmakeroB  NPUKJIAAHbIX  mporpamm.  [lakersr
NPUKIAAHBIX MporpaMM Mo  cdepe cBoel IeATENBHOCTH MOAPA3ACIAIOTCS Ha
CJIETYIOLIUE KIIACCHI:

Ilpobnemno — opuenmuposganmnsie IIIII] HanpaBlieHbl Ha ONPEIEICHHBIN
Y3KHUI KpYT 33J1a4 U SBJSETCA CaMbIM MPEACTABUTEIBHBIM KJIACCOM MPOTrPAMMHBIX
npoaykToB. VX knaccudukanus mpoBOAUTCA MO PA3HBIM MPU3HAKAM:

® THUIIaM MPEAMETHBIX 00JaCTeN;

¢ UH()OPMAIMOHHBIM CUCTEMAM;

e (yHKIMSIM U KOMIUIEKCAaM 3aJa4, peaju3yeMblM MPOrpaMMHBIM
criocoOoM u Jip.

{1t HEeKOTOpBIX MPEAMETHBIX O00JlacTe BO3MOXKHA TUMU3AIUs (YyHKIUI
VIOPABJIECHUS, CTPYKTYpPhl JAHHBIX W aQJITOPUTMOB OOpaOOTKH, YTO MO3BOJSET
pazpadotats [IIIIl onuHakoBoro ¢yHKIIMOHATHLHOTO Ha3HAYCHUS. Takum
o0pa3oM, co31aeTcsl ppIHOK MPOrPaMMHBIX IPOAYKTOB:

o [IIIIT aBTOMAaTU3UPOBAHHOTO OYXTANTEPCKOrO YUETa;

[1I1I1 ¢prHaHCOBOM NESITEIHLHOCTH;

[IIIIT ynpaBienus nepcoHaioM (KaJpoBbIid yUET);

[ ynpaBneHuss MaTepragIbHBIMU 3aI1aCAMM;

®duHaHCcOBBIE MH(MOPMAIMOHHBIE OAHKOBCKUE CUCTEMBI U T. TI.

OCHOBHBIMM ~ TEHJCHIIMSIMH B  00JIaCTWU  pa3BUTHS  NPOOJIEMHO  —
OPUEHTUPOBAHHBIX MPOTPAMMHBIX CPEJICTB SIBJISIOTCA:

® CO3[aHME NPOrPAMMHBIX KOMIUIEKCOB B BHJI€ aBTOMAaTHU3HPOBAHHBIX
pabounx Mect (APM) ynpaBiieH4eCKOTo MepcoHana;

® CO3[JaHUE UWHTEIPUPOBAHHBIX CHUCTEM  YNPABICHUS  TNPEIMETHOU
007acTbI0O Ha 0a3e BBIYMCIUTENBHBIX ceTeH, 00beauHsommux APMEI B eIUHBIN
IIPOIPAMMHBIN KOMIUIEKC C apXUTEKTYPOU KIMEHT — CEPBEP;

® oOpraHu3anus JaHHBIX OOJNBIIUX WH(MOPMAIIMOHHBIX CHUCTEM B BHJC
pacripeiesieHHbIX 0a3 JaHHBIX Ha ceTu DBM;

® HaJM4Me MPOCTHIX SI3BIKOBBIX CPEICTB KOHEYHOTO TMOJb30BaTeNs s
3ampocoB K 0a3e TaHHBIX;

e HacTpoiika QyHKIMN 00pabOTKH CUJIaMU KOHEYHBIX MOJb30oBarenei (0e3
y4acTusi IPOTPAMMUCTOB);

® 3amuTa MpPOrpaMM M JAHHBIX OT HECAHKIIMOHMPOBAHHOTO JIOCTyNa
(maponbHas 3ammUTa Ha YpoBHE QYHKLIUU, PEXKUMOB pabOThl, JAHHBIX ).

Jlnst mogoOHOro Kilacca MmporpaMM BBICOKM TpeOOBaHHS K ONEpPATUBHOCTHU
00pabOTKH TaHHBIX, BEJIMKK O0BEMBI XpaHUMOUN HH(POPMALIUU, YTO 00YCIOBIUBAET
MOBBIIIIEHHBIE TPeOOBaHMS K CpEJICTBAM aJIMUHUCTPUPOBAHUS JaHHBIX 0asbl
JAHHBIX (AaKTyaJdu3alMH, KOMUPOBAHMS, OOECIeYeHne MPOU3BOIUTENHHOCTH
00pabOTKH JTaHHBIX).
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Haubonee BaxHO AJi1 AAHHOTO Kjacca MPOTPAMMHBIX CPEACTB CO3JaHUE
JPYXECTBEHHOT0 nHTepderica Uisi KOHEUHBIX MO0JIb30BaTeNeH.

JlaHHBII KJIaCC NPOrpaMMHBIX MPOJYKTOB BEChbMa JIMHAMUYEH KakK IO
COCTaBY peaiu3yeMbIX UMU (YHKIIMMA, TaK U MO UCIIOIB3YEMOMY JJISi UX CO3JaHUs
WHCTPYMEHTAPHIO pa3paboTyurKa.

Memooo-opuenmuposannvie IIIII1. Jlanueii knacc  IIIIII Bxmarouaer
pOrpaMMHBIE MPOAYKTHI, 00€CTIEUNBAIOIINE HE3ABUCUMO OT MPEeIMETHON 00JIaCcTH
u (QyHKIMI WHOOPMAITMOHHONW CHCTEMBl MAaTeMAaTHYECKHE, CTATHCTHYCCKUE U
JIpYrUe METOJIbl pEeIIEHUs 3a/1ay.

Haubonee pacnpoCTpaHEHsbI METO/IbI MaTeMaTH4eCKOro
IPOTrPaMMHUPOBAHWS, pemieHus au¢depeHITnaTbHBIX YpaBHEHUN, UMUATAIIMOHHOTO
MOJICJIMPOBAHUS, UCCIIEIOBAHUS OIIEPALIHil.

Ha ©0a3e MeroAgoB CETEBOr0 IUIAHUPOBAaHUS C 3KOHOMHYECKUMU
MOKa3aTeNIIMU MTPOeKTa, GOPMUPOBAHUEM OTUETOB PANTMUYHOTO BUAA 0GOPMUIIOCH
HOBO€ HAIIPaBIICHUE NPOTPaMMHBIX CPEACTB — VYHpaegieHue HnpoeKkmamu,
MOJB30BATEISIMU  3THUX MPOrpaMM  SIBIISIFOTCS  MEHEIKEpPhl MPOEKTOB. JTHU
MpOrpaMMbl TPEIHA3HAYEHBl ISl TUIAHUPOBAHUSA M YIPABICHUS PECypcamu
Pa3IMYHBIX BUAOB (MaTepUAIbHBIMU, TEXHUYECKUMHU, (PUHAHCOBBIMH, KaJIPOBBIMH,
WHOOPMAITMOHHBIMU) TIPU PeaTN3allii CIOXKHBIX HAy4YHO-HUCCIEAOBATEIIbCKUX U
MPOEKTHBIX paboT.

Odcpucnvie III1I1. JlanHbIl Kjacc MPOrPaMMHBIX MNPOAYKTOB OXBATHIBAIOT
IporpamMMbl, 0OECIIEYMBAIOIINE YIIPABIEHUE JIEATEIbHOCTBIO O(uca: OprHai3epsl
(MJIaHUPOBUIMKM ); IPOTPAMMBI-IIEPEBOIUNKHU, CPEACTBA POBEPKHU opdorpaduu u
pacrio3HaBaHMeE TeKCTa; KoMMyHuKannoHHsie IT1I1.

LI aesmomamu3zuposanno2o npoexkmuposarus. I Iporpammel 3TOTO Kiacca
NpeaHa3HAYeHbl ISl TOJJEPKKHM pabOThl KOHCTPYKTOPOB U TEXHOJIOTOB,
CBSA3aHHBIX C pa3pabOTKON depTexkei, cxeM, auarpamm, TrpaduuecKum
MOJICIUPOBAHUEM M KOHCTPYHUPOBAHHEM, CO3/IaHUEM OMOJMOTEKH CTaHIAPTHBIX
AJIEMEHTOB YEPTEXKEd ¢ HX MHOTOKPaTHBIM HCIOJIb30BAHHEM, CO3daHUEM
JEMOHCTPAIMOHHBIX WJUTFOCTPAINI ¥ MYyJIbT(HUIEMOB.

HIIIT obwezo nasnauenus. Jannwiii kimacc I comepxuT mporpaMMHBIC
MPOIYKTHI, TIOJIIEPKUBAIONTUX TTPEUMYIIIECTBEHHO HHPOPMAIIMOHHBIE TEXHOJIOTUU
KOHEYHBIX Nosib30BaTesel. KpoMe koHeuHsbIX nosib3oBareneu, atumu [1II1 3a cuer
BCTPOCHHBIX CPEJCTB TEXHOJOIMH MPOrpaMMHUPOBAHUS MOTYT IMOJIb30BAaThCA U
MIPOTrPAMMHUCTHI JIJIs1 CO3AAHMS CIIOKHBIX TPOrpaMM 00pabOTKH JaHHBIX.

IIpencraBurensamu nanHoro knacca I ABaArOTCA: HACTONBHBIE CUCTEMBI
yhOpaBieHus 0a3aMu JaHHBIX, CEpBEpbl 0a3 JaHHBIX, TeHepaTopbl (CepBEpHI)
OTYETOB, TEKCTOBbIE  MPOLECCOPbI, TaOJWYHBIE MPOILECCOPhI,  CPEACTBA
MPE3CHTAIMOHHON TpauKU, HHTETPUPOBAHHBIC MTAKETHI.

Hacmonvusie usoamenvcxue cucmemsi. Jlanasii xkiacc [T npennasnavyen
s npodeccuoHaTbHOM — M3MATENhCKOM — JACSTENBHOCTH,  MO3BOJISIONICH
OCYLIECTBJISITh JJEKTPOHHYIO BEPCTKY IIMPOKOIO CIHEKTPAa OCHOBHBIX THIIOB
JIOKYMEHTOB THUTA: MH()OPMAITMOHHOTO OIOJIETEHS, KPAaTKOM I[BETHON OpOIIIOPHI,
00BEMHOTO KaTajiora, TOproBOM 3asBKH, CIIPABOYHUKA U T. II.
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Ilpoecpammuvie  cpeocmea  mynbmumedua. ITOT  Kiacc  IporpaMm
npeaHa3HavYeH Il OTOOpakeHHss M OOpabOTKM ayauo M BHACOUH(POPMAIUU.
[ToMrMO TPOrpaMMHBIX CPEACTB, KOMIIBIOTEp TMIPH D3TOM JOJDKEH OBITh
000pyIOBaH JTOTOJHUTEIBHBIMH TIJIATAMHU, TIO3BOJISIONIUMHI OCYIIECTBIATh BBOJI-
BBIBO/JI aHAJIOTOBOU MH(OpMAIIHH.

Cpean MysipTUMEIUA MPOTPaMM MOKHO BBIACIUTH JBE OOJBIIMX TPYIIIIBL:
MaKeThl MPOTPaMM JUIsl OOy4YeHHUsS] M JOCyra M TMaKeThl MPOrpaMM IS CO3JTaHMs
MyJIbTHA - TPEJICTaBICHWN, JEMOHCTPAIMOHHBIX JIUCKOB H  CTEHIOBBIX
MaTEepUasoB.

Cucmemvl uckyccmeeHno2o unmeniekma. JIaHHBIA KiIacc MPOrPaMMHBIX
MIPOYKTOB peain3yeT OTAC/IbHBIC (DYHKINHM WHTEIUIEKTa deiaoBeka. OCHOBHBIMHU
KOMITOHEHTAMH CHCTEM HMCKYCCTBEHHOTO HWHTEJUICKTAa SBISIIOTCS 0as3bl 3HAHWMA,
WHTEJUICKTYalbHBIN HHTEp(]EiC ¢ moap30BaTeneM W MporpamMmbl (OopMUpOBAHUS
JIOTUYECKUX BHIBOJIOB.

4. ITocTpoeHne NporpaMMHOro odecredeHnsi HHPOPMANMUOHHBIX CHCTEM

ABtoMatu3upoBaHHbie nHPopManmoHHbsie cuctemMbl (AWC) coznaroTes s
HAKOIUJICHUsI, 00pabOTKH U Tepeaauu MH(POpMAIUU U CTPOSITCS HA TEXHUYECKHX
CpelICTBaX U MporpaMMHOM obecrieueHnr (6a30BOM U CEPBHUCHOM), CUCTEMHOM U
MPUKIAIHOM, KOTOpPbIE JOXOASIT JO KOHEUYHOrO0 TIOJIh30BAaTENsl B  BHUJIE
ungopmayuonnvlx mexuonoeut. be3 MAIIMHHBIX M CHCTEMHBIX IPOrpamm
KOMIIBIOTEp TPEACTaBIsieT He Oojiee 4YeM METaUInuecKyro KOpoOky, a 0e3
MNPUKIAIHBIX TPOTpaMM HEMBICIMMO CYIIIECTBOBAHHE aBTOMATU3WPOBAHHOMU
MH()OPMAITMOHHOW CUCTEMBI.

[IpuknanHas mporpaMma peain3yeT HWH(POPMAIIMOHHBIE MPOLECCHl B
KOHKPETHOM MpeaMEeTHOW OOJacCTH M ONMUPAETCSs Ha MAIlIMHHBIE UM CHCTEMHBIE
MIPOTPAMMBI.

Coznanve aBTOMaTU3UPOBAHHON MH(GOPMAIIMOHHON CHCTEMbl HAUYMHAETCS C
dbyHmamMeHTa: NpUOOPETAIOTCS TEXHUYECKHE CPEACTBA C COOTBETCTBYIOIIUMHU
MalIuHHBIME  TIporpamMmamMu. [IpuoOpereHHble KOMIBIOTEPHl KOMIUICKTYIOTCS
CUCTEMHBIMH MPOTPAMMaMH.

3anoxuB pyngameHnT AVC, MOXHO IPUCTYIIATh K CTPOUTENIBCTBY «IIEPBOTO
ATa)Xa» ONPEJCTUTh U IPUMEHUTh TUIIOBBIC UJIM pa3padoTaTh HOBbIE KOHKPETHHIC
oneparuu (pyHkuu) no o6padbotke uHPopmaruu B cucrteme. Habop Takux
TUNOBBIX  (QYyHKUMA  00pa3yloT (YHKIMOHANbHbIE WM  (PYHKIHUOHAIBHO-
OpPHUCHTHUPOBAHHBIC  TEXHOJIOTMH. TakWe  TEXHOJIOTMH  YHHUBEPCAJIbHBI U
pa3pabarpiBalOTCSl MpU MHUHUMAJIBHOM y4acTUW OYyIyIIero IMoJjb30BaTes.
NHCTpyMEHTAIBHYI0 OCHOBY TaKHUX TEXHOJIOTUH COCTaBJISIIOT CUCTEMHBIC
MIPOTPAMMBI.

Han mepBeIM dTakoM BO3BOAMTCS «BTOpoM». Ha 0aze aBTOHOMHBIX
TUTIOBBIX (YHKIUNA 00paboTku WHGOPMAIIUU CO3JAIOTCS  TEXHOJOTUYECKUE
MOJICUCTEMBI: HMH(GOPMAIIMOHHO-TIONCKOBBIE CHUCTEMbI, 0a3bl JaHHBIX U 0a3bl
3HAHWM, JKCMEPTHBIE CHUCTEMbI, O(UCHBIE CHUCTEMBI, CHUCTEMBI KOJUIEKTHBHOTO
MOJIb30BAHUS U JIP., YTO MO3BOJIUT YCKOPUTH MPOIECC BBOAA MPUKIIATHBIX CUCTEM
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B okcrutyatanuio. B AMC dacto mpuUMEHSIOT yXe OTpaOOTaHHbIE THUIIOBBIC
TEXHOJIOTUYECKHE PELICHUsS, KOTOPbIE pEAIN3YIOT KOHKPETHBIE THUIIOBBIC
IOPUKIAJHbIE MpOoONeMbl M (QOpMHUpPYETCS pa3pabOTUYMKAMU CHUCTEMBI ITyTEM
00001IeHNsT (PYHKIIMOHAIBHBIX TPEOOBAaHUN CO CTOPOHBI YK€ JEHCTBYIOLIUX
IPUKJIATHBIX UTHPOPMAILIMOHHBIX CUCTEM.

Hanee, B «oOmem» kapkace AMWC BbpiensoTcs NpoOJIEMHBIE WM
po0OJIEMHO- OPUEHTUPOBAHHBIE HH(POPMALIMOHHBIE TEXHOJIOTUU. [ToTeHInanbHbIE
M0JIb30BATEIHM TAKON TEXHOJIOTUU MOTYT MPHUHSTH y4acTHE B €€ pa3pabd0oTKe TOIbKO
Ha HA4YaJbHOM cTaguu (POpMUPOBaHUS TPEOOBAHUM WM THUNH3AUWNA KOHKPETHBIX
3aJlad WM Ha KOHEYHOM CTaguu — Mpu pa3padOTKe CHenuaIn3upOBaHHBIX
JOTIOJTHEHUH. DTO MO3BOJISIET OCHOBHYIO YacCTh TEXHOJIOIMI CO3/1aBaTh aBTOHOMHO
OT TIOJIb30BATENS U MPUMEHSITh YHU(PUIIUPOBAHHBIC TEXHUYECKUE PEIICHUS.

«Tperuit  staxx» AWNC crpoutcss H3 NOPUKIAAHBIX [pPOrpaMM, a
COOTBETCTBYIOIIME  MH(POPMAIMOHHBIE  TEXHOJOIMH  OMNPEHENAIOTCS  Kak
IIPEIMETHBIE WIH PEIMETHO-OPUEHTUPOBAHHBIE.

OHM JOJKHBI ~MakCUMalbHBIM  00pa3oM  YJOBJIETBOPSTH  YaCTHBIM
TpeOOBAaHUAM JIaHHOTO NMPUJIOKEHHUS] U UX IMOSBICHHE HEBO3MOXXHO O€3 ydacTus
Oyaymiero mojp3oBaTens. TakuM 00pa3oM, «TPETHH 3Tax» BO3BENIEH, U 3[aHUE
ANC noctpoeHo. Ero Mo>XHO OT/aBaTh B KCILIYaTalUIO TI0JIb30BATEIO.

Bb100p TEXHMYECKUX CPENCTB, a CJIENOBATEIbHO MAIIMHHBIX MPOrpamm,
OINpEENSIET BHIOOP M CHUCTEMHBIX MPOTPaMM, Ha KOTOPBIM pEalM3yeTcsl CHayasia
aBTOHOMHBIE THIIOBBIE ONepalui 00padoTku HHPOpMalrU, PYHKIUOHUPYIOLIUE B
CO3/JaHHOM CHCTEMHOU cpelie, 3aTeM BBIOMPAIOTCS THUIIOBBIE WM CO3JAIOTCS
3aHOBO  HEOOXOAMMBIE TEXHOJOIMYECKHE TOJCUCTEMBI, a YK€ IOTOM
pa3padaTbIBAIOTCSl TPUKIIAJAHBIE TPOTPAMMBI.

5. ’Ku3HeHHbIH UKJI POTrPAMMHOI0 MPOAYKTA, CTAAUN Pa3padoTKu

Kak u moboe usnenue, nporpammubiii npoaykt (I1I1) mmeeT cBoW 1uKi
KW3HU, TO €CTh HMHTEPBaJl BPEMEHHM OT HAYaJIbHOTO MOMEHTa BO3HHUKHOBEHUS
o0bekTHBHOM HeoOxoaumocTu B III1 10 MOMEHTa U3BITHS €ro M3 AKCIUTyaTaIuu.
Kuznennsnii muxn (XKL II1 3akanunBaeTcst B pe3ysibTaTe €ro MOpPajibHOTO, a HE
dbu3nyeckoro M3HOCA, T. €. MOpajJbHO YCTapeyno, €cid OHO IEePEeCcTaeT
YAOBJIETBOPATh aKTyaJbHbIM TpeOOBaHUSM, a JajbHEWIas ero MoAuuUKaIus He
MPEACTABISACTCS BO3MOXHOM WJIM  HEBBITOJHA, YTO BJeYeT 3a CcoOoH
HEO0OXO0IMMOCTh B pazpadboTke HoBoro I1I1.

B Hactosiiiee Bpemsi CYIIECTBYET 3HAUMUTEIBHOE KOJIMYECTBO MOJENCH
YKU3HEHHOT'O IMKJIA MPOrpaMMHOTO mpoaykra. C TpPakTHUYECKOW TOYKU 3PEHUS
OTCYTCTBHUE B MCIOJIb30BAHUM €TUHOW MOJCIIN OOBSICHACTCS TEM, YTO KU3HEHHBIN
UMK MOJETUPYETCS WIM TMOPOXKAAETCA TMOJA BO3JACHCTBUEM OMNPEICICHHON
BHEIIHEH cpenpl, a HEe HaoO0opoT. K OCHOBHBIM 00beKTaMm, (GOPMUPYIOIIIM
BHEIITHIOI CPeIy, OTHOCAT: OPTaHU3AIMOHHO-TEXHUYECKUE YCIIOBHS pa3pabOTKu
MpPOTPAMMHOI0 TMPOAYKTA; YCIOBHUS HX COMNPOBOXKACHUA M SKCIUIyaTalluu;
TEXHUYECKUE YCIOBUSA, CTPYKTYpy M PEKUM HCIOJIb30BAHMS; OIBIT U
OpraHU3allii0 KOJUIEKTHUBA Pa3pabOTUMKOB; KJIACC PENIAeMBIX 3a7ad C yUYETOM UX
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TUTIA W TPHUKIAJTHONW OOJACTH, BBIICICHUE PECYPCOB (BPEMEHHBIX, TPYIOBBIX,
(hMHAHCOBBIX, MATEPUAIIBHBIX ).

ZKv3HeHHBII HMKJ MporpaMMHOro npoaykra. [Iporpammel mo6oro Buaa
XapaKTEePU3YIOTCS KU3HEHHBIM IIUKJIOM, COCTOSIIUM U3 OT/ACIIBHBIX TAIOB:

a) MapKETUHT PhIHKA MIPOTPAMMHBIX CPEJICTB, CrielupUKaIusg TPeOOBaHUN K
IPOTPAMMHOMY MPOJYKTY;

b) npeanpoekTHOE 00CIeI0OBAHNUE;

C) pa3paboTKa TEXHUUECKOTO 3a/1aHMS;

d) BBIOOp MeTOMONIOTMM  pa3pabOTKU  MPOTPAMMHOIO  MPOAYKTa,
MPOEKTUPOBAHKUE U IPOTPAMMUPOBAHMUE;

€) OTJIaJiKa U TECTUPOBAHUE MIPOTPAMM;

f) JTOKYMEHTHUPOBAHUE MPOrPaMMHOTO MPOJAYKTa, MOJITOTOBKA
AKCIUTyaTallMOHHOM Y TEXHOJOTMYECKON JOKYMEHTALINH;

g) BHEJIPEHHUE MMPOrPAMMHOTO MTPOAYKTA;

h) oOydeHue 3aka3dumka.

k) BBIXOA Ha PBIHOK MPOTPAMMHBIX CPEJCTB, PACHPOCTPAHCHHUE
IIPOTPAMMHOTO TIPOJIYKTA;

pP) SKCIUTyaTaIs Mojab30BaTeIeM IPOrpaMMHOTO IIPOIYKTa;

q) CHATHE MIPOTPAMMHOTO MTPOAYKTA C MPOJIAKH, OTKA3 OT COITPOBOMKICHHUS.

Ha puc 3. n3o0pakeHbl ATarbl )KU3HEHHOTO IUKJIa TPOTPaMMHOTO MTPOIYKTa
Y TIOKA3aHO WX BPEMEHHOE COOTBETCTBUE APYT APYTY.

é N

\ =2 N —— :

Pa3zpaboTtka Buenpenue, 3aBepuieHue
aIrOPUTMOB U JKCIUTyaTalus u KU3HEHHOTO
IIPOrPaMM COIIPOBOKIICHHE LIKJIA

Puc 3. DTansl )kM3HEHHOTO IIUKJIa IPOTPAMMHBIX MPOAYKTOB

Hwxe paccmarpuBaeTcs coaep:KaHUE OTIEJIBHBIX 3TAallOB KU3HEHHOIO
LHKJIAa IPOrPAaMMHBIX POJTYKTOB.
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Oman mapkemunza u cneyu@uKauyuu NPOZPAMMHO20 NPOOYKmaA
NpelHa3HAYeHbl MJi1 HM3y4yeHHs] TpeOOBaHUU K CO3/1aBa€MOMY MPOrPAMMHOMY
MPOAYKTY, KOTOPOE 3aKJIFOYAETCA B CIECIYIOLIEM:

® ONpelleJIeHue COoCTaBa W Ha3Ha4YeHHUs] (PYHKIUU OOpabOTKH JTaHHBIX
MIPOTPaMMHOT0 TIPOJIYKTA;

® YCTaHOBJICHHE TPEeOOBAHMIA MOJIL30BATENS K XapaKTepy B3aUMOJACUCTBUSA
C MPOrpaMMHBIM MPOIYKTOM, THITy TOJB30BaTEIbCKOT0 HHTep(eiica (cucrema
MEHIO, HCMOJIb30BAHNE MAaHUIYJIATOPA — MBILIb, TUIIBI OJCKA30K, BUJIbI IKPAHHBIX
JIOKYMEHTOB);

e TpeOOBaHMS K KOMIUIEKCY TEXHHMYECKHMX W MPOTPaMMHBIX CPEIICTB IS
HKCIUTyaTally IPOTrPaMMHOIO MPOAYKTA U T. A.

Ucxogueim aTanom cosmanus III1 sBnseTrcs paspaboTka TpeOoBaHH, B
polecce KOTOPOrO MPOBOJSATCS TOUCKOBBIE U HMCCIIENOBATEIbCKUE PaOOTHI,
bopmupyeTcss KOMIUIEKC TpeOOBaHUM, BBIPAKAIOIINNA MOTPEOHOCTH MOJIB30BATENS
B KOHKpeTHOM [III. bynymuii KOMIUIEKC MPOrpaMM TIIATEIBHO AHAIU3UPYETCS C
YY4E€TOM BBINOJIHAEMbIX UMHU (DYHKIMII M OCHOBHBIX CBOMICTB, OOOCHOBBIBAETCS
11e71ecCO000pa3HOCTh MX Pa3padOTKU, MPEABAPUTEIBHO OICHUBAIOTCS TPYAOBBIE U
CTOMMOCTHBIE 3aTpaThl U CPOKU CO3/IaHUs, BBIPAO0ATHIBAIOTCS PEKOMEHJALUU 10
BBIOOPY HWHCTPYMEHTAJIBHBIX CPEACTB W METOJO0B, KOTOpPbIE MPEANOJIaraeTcs
UCIIOJIb30BaTh B Ipolecce pa3padboTku mporpaMM. O0s3aTeNbHBIM B COJIEPKaHUU
JAaHHOTO 9JTama fABIsAETCA Takke (opMHUpoBaHUE TpPeOOBaHUNH K KayeCTBY
IpOorpaMM B COOTBETCTBUM C YCIOBHUSIMU MX (YHKIMOHHPOBAHUS U peaju3aluu
KOHKPETHBIX (QYHKIMI. BpinonHeHne 3Tux paboT MO3BOJISIOT MPEIOTBPATUTH
JIOTIOJIHUTENIbHBIE PACXOJbl, BBbI3BaHHbIC MOJU(UKALKEH IMporpaMm IpH  HUX
BHEJIPEHUU U COITPOBOKICHUU.

OTOT JTam camMblii BaXXHbIM, TaK KaK HEMpPaBWIbHOE (OPMYIHPOBAHUE
TpeOOBaHWI MPUBOJUT K BBINOJIHEHUIO HEHYXHOM padoThl, a HEAO0OIEHKA
CJIOKHOCTH BBI3bIBAET MEPEPACXO] CPEICTB U BpeMeHH. Tak Kak TpeOoBaHUS K
IPOEKTY BO BpeMs padOThl HaJ HUMU MOTYT YTOYHATBCA M MEHSATHCSH, a
BBINIOJIHEHUE TPEOOBaHUN HAAO OTCIEKUBATh, NPHUMEHSIOTCA CIELHATIbHbBIE
POrpaMMBbI JIJIs1 YIIpaBIEHUS TPEOOBAHUSIMU.

Yacto 3aka3uMKk HE B COCTOSHMM BBIPAa3uTh, YTO OH XOYET U 3ajaya
CHELUAINCTa [0 CHUCTEMHOMY AaHaJIW3y — IIOMOYb 3aKa34MKy BBIPA3UTh CBOM
TpeOOBaHUS B BUAE, NpUrogHoM it Qopmanuzauuu. [locne coriacoBanus
TpeOOBaHMI MOMUCHIBAETCS KOHTPAKT Ha pa3padotky [1I1. B nanphelimem aro0bie
OTKJIOHEHHSI OT C(HPOPMYIMPOBAHHBIX TPEOOBaHUM K M3AENTUIO0 (KaK CO CTOPOHBI
3aKa3yrKa, TAK U CO CTOPOHBI MCIOJHUTENS) pPacCMATPUBAETCS KaK HapyLIEHUE
KoHTpakTa. Kaxaplii »Tam TpeOyeT OT 3aka3udMKa BIIOXKEHHUS COOCTBEHHBIX
TpyJ03aTpaT U MPUBJICYEHUS BICOKOIPO(PECCUOHABHBIX CIEIUATNCTOB, IO3TOMY
OH 00513aTeNIbHO JOJKEH omiauyuBaTbest. OJIHAKO, XOTs MEPBBINA ATAIl OUEHb BaXKEH,
3aKa34MK PEAKO MOHUMAET 3Ty Ba)XXHOCTh W HE TOTOB IUIATUTH JOCTATOYHO
OOJIBIION CYMMBI.

[TpumepHsbiii 00beM paboOT Ha 3TOM 3Tare - 5% o0beMa BCEro MPOEKTa.

Ecimn nporpaMMHBIA HPOAYKT CO34AETCs HE IOJ 3aKa3 U IPEAnoJiaraeTcs
BBIXOJI Ha PBIHOK MPOTPAMMHBIX CPEACTB, MAPKETHHI BBIMIOJHSIETCS B IMOJHOM
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o0beMe: M3Yy4aroTCsd NPOTPaMMHBIC TPOAYKTHI — KOHKYPEHTHl M aHaJOTH,
00001maoTcss  TpeboBaHUSI TOJIb30BaTelled K  MPOrpaMMHOMY  MPOIYKTY,
yCTaHaBJIMBAETCA MOTEHIIMAIbHASE EMKOCTh PbIHKA COBITA, Ta€TCs MPOTHO3 LIEHBI U
o0beMa mpogax. Kpome Toro, Ba)XHO OLIEHUTh HEOOXOAMMBIEC ISl Pa3pabOTKH
MPOrpaMMHOr0 TMPOAYKTa MaTepuaibHble, TPYIAOBble U (UHAHCOBBIE PECYPCHI,
OPUEHTHUPOBOYHBIE JJIUTETLHOCTH OCHOBHBIX JTaloB JKU3HEHHOTO IMKJa
MPOrpaMMHOTO MPOAYKTA.

Ecnu mporpaMMHBIM NOPOAYKT CO34AE€TCS KAK 3aKa3HOE IPOTrPaMMHOE
U3JIeTUe JUIsl ONPENEICHHOTO 3aKa3uuKa, TAaKXKE BaXXHO C(HOPMYIUpOBaTh M
JOKYMEHTUPOBATh 3a/laHWE€ Ha €ro pa3pabOTKy, YTO BBINOJHAETCS Ha 3Tare
IPEIPOSKTHOTO 00CIeIOBaHMS U pa3pabOTKU TEXHUYECKOTO 3a/1aHuA.

Oman npeonpoekmnozo oodcinedosanus. Ha >ToM 3Tamne OCylIeCTBISETCA
oOcnenoBanne  oObekTa aBToMartu3amuu. C TOMOIIBI0 HHCTPYMEHTAJIbHBIX
CpeICTB cocTaBisieTcsi (opMalibHasi MOJIENIb €ro padoThl, MOJIENb 0a3bl JaHHBIX,
00BEKTOB M MOTOKOB MHGopMaruu. Ha 3ToM 3Tane npuBlieKaroTCs CHEIMATIUCThI
3aKa3uMKa W OKCHEPThI, XOPOIIO 3HAKOMBbIE C MPEAMETHOM OO0JacCThIO, ISt
KOTOPOT'O COCTABJISIETCS 3a]a4a.

[Tpumepnsiit 06beM padboT Broporo 3tamna — 10% ot obmiero oorema pador.

Oman pazpadbomku mexnuueckozo 3adanusa. Ha ocHoBe (dopmanbHOU
MOJICNIA COCTaBIJIACTCA MOAPOOHOE TEXHUYECKOE 3aJaHue JIsl MPOTrPaMMHUCTOB,
cnequuUKanus  OTACNIBHBIX  MOAYyJNeH, Tabiuupl 0a3  JaHHBIX, JApyrasd
COMPOBOJIUTENIbHAS JOKYMEHTalus. ['0TOBUTCS MOAPOOHBIN KajeHIapHBIN IIaH
pabor.

[TpumepHsiii 00beM 3T0TO0 3Tana padot — 10% ot oOero oobema pador.

Omanwvt evioopa memoodonozuu paspaoomku IIIl, npoexkmuposanus u
npOZPAMMUPOBAHUSL.

[IpoexkTrpoBaHue mpoOrpaMM CBSI3aHO C AJTOPUTMU3AIMEN TIpolecca
00paboOTKH JaHHBIX, IeTanu3anue GyHKIuii 00padoTKH pa3pabOTKON CTPYKTYpPHI
MPOTrPaMMHOTO TPOAYKTa (apPXUTEKTYphl MPOTPAMMHBIX MOJYJIEH), CTPYKTYpPbI
uH(OpMaIIMOHHONW 0a3bl 3a7a4d, BHIOOPOM METOJOB U CPEICTB CO3JAHUS
mporpaMM — TEXHOJIOTHHM TMporpaMMupoBanus. [IporpammupoBaHue sBIsSETCS
TEXHUYECKON peaau3alueil MPOEKTHBIX PELICHUM W BBIMNOJHSIETCA C IOMOILBIO
BBIOPAHHOTO MHCTPYMEHTapUs pa3padoTuuKa.

Buvibop memooonocuu pazpabomku I1I1. Hy)KHO OTMETUTbH, YTO KpPYIIHbIE
KOMIIaHUW UMEIOT COOCTBEHHBIE METO0JIOTMH, OPUCHTUPOBAHHBIE HA KOHKPETHHIE
3a/layd, OJIHAKO MHOTHE METOJAOJOTMHM HMEIOT oOmue yepTbl. CyliecTBYIOT
METOJIOJIOTUU CTPYKTYPHOTO (HHMCXOJSIIEr0) U OOBEKTHOTO MPOSKTUPOBAHUAL.
JlocTaTtoyHO  mMOMyJiipHA  METOAOJIOTUS  WUTEPAMOHHOTO  MPOEKTUPOBAHUS,
OpPUEHTHUPOBAHHAs HA HUCHOJIb30BaHUM RAD CpeACcTB M CHUCTEM aBTOMAaTHYECKOU
TEHEpallMM MCXOJHBIX TEKCTOB HA OCHOBE CO3aHHOW MCXOJIHOW MojeiH. Takou
MOJXO/ XOPOII TEeM, YTO TO3BOJSET OBICTPO CO3/aTh NEPBBIM paboTaromui
MPOTOTHUI MIPOTPAMMBI, KOTJIa TPEOOBaHUS K HEH OKOHYATEIILHO HE OIPEICIICHBI, a
B JlaJbHEUIIEM, Ha CICAYIONUX HWTEpaIusax AeTAM3UPOBaTh IOCTENEHHO |
peann3oBaTh KOHKPETHBIE BO3MOXKHOCTH, TWPOMYIICHHBIE IO KaKUM-JHOO
MPUYMHAM Ha MPEIBITYIIECH UTepaIliu.
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IIpoexmuposanue SIBISIETCS CAEAYIOIIHUM 3TanoM B npouecce coznanus I1I1,
B IIpollecce KOTOpOro TpeOoBaHMs MOJb3oBaTesel (opmynupyroTcss B Ooiiee
TOYHOM M KOHKpeTHOM BHje. [IpoekTupoBanue mporpaMM OXBAaThIBAET KOMILIEKC
paboT mo pa3zpaboTKe CTPYKTYphl MPOrpaMM M UX KOMIIOHEHTOB; BBIOOpY SI3bIKA
IPOrpaMMHUPOBAHUS UM KOHKPETHOM KOH(PUIypaluu KOMIUIEKCA TEXHUYECKHUX
CPEICTB, HA KOTOPOM IPEAINOIAracTcsl peanu3alus pa3padaTbIBa€MbIX IpOrpamMM.
B npornecce npoekTupoBaHus peniaercs 3ajadya BbIOOpa ONTUMAIIbHOM CTPYKTYpPBI
Iporpamm, OMpPENENSIomas CoJIepKaHUE M XapakTep padOThl Ha MOCIEAYIOIIUX
stanax paspadotku I[III. Ha panHOM »tame kauectBo I[II1 obGecneuwmBaercs
KOHKPETHBIMU PELICHUSIMUA M 3aBUCUT B OCHOBHOM OT OpPraHU3ALMH YIPABICHUS
pa3paboTKOW, KBaTU(UKAIIMU CIEIUATUCTOB, HCIOJb30BaHUE IPOTPECCHBHBIX
METO/I0B, IPUEMOB, MPABUJI U CPEJICTB MPOEKTUPOBAHUS IPOIPAMM.

[Tocne mpoeKTUPOBAHMS MIPOrpaMM CIIEAYET UX KoaupoBaHnue. Ha mpaktuke
3TH 3Talbl YaCTO MEPEKPBIBAOTCH, T. €. 32 IPOCKTUPOBAHUEM OTIECIBHBIX MOAYJIEH
BBITNOJIHAETCSI UX MPOTrpaMMHPOBAHHUE, a 3aTEM, BO3MOXKHO, M IpeIBapUTEIIbHAS
IpoBepKa NPaBUIBHOCTU (PYHKIMOHUPOBAHUS pa3pabOTaHHOTO MOAYJISL.

IIpoepammuposanue XapakTepuszyeTcsi OOJBIIUM YHUCIOM Pa3HOOOpPa3HbBIX
IOpaBWI, MPUEMOB, METOJOB M CPEJCTB UX BBINOJIHEHMS, NPUMEHEHUE KOTOPBIX
3aBUCUT OT KBaIM(UKAMM, ONbITa M HHIAWBUIYAIBHBIX OCOOEHHOCTEN
IPOrpaMMHUCTOB. DTOT 3Tall HauboJjee aBTOMAaTU3UPOBAH B Ipoliecce pa3paboTKu
[II1. B HacTosmmee BpeMsl CyIIECTBYET MHOXKECTBO SI3bIKOB IIPOTPAMMHPOBAHUS U
CPEIICTB aBTOMAaTH3allU{, OOJIErYaroluX TPyA ITPOrPAMMUCTOB W IOBBIIIAIONINE
€ro MpPOU3BOJUTEIBHOCTh, a TAKXKE COIJIACYIOLIME MPEANOChUIKM YHU(DHUKAUUU U
cTaHjapTuszanuu mnpouecca cosganusa 1111 K Tomy xe wHCHOJIB30BaHKE
COBPEMEHHBIX  MPUEMOB  IPOTrPAMMHUPOBAHMS,  CPEACTB  aBTOMATH3alUH,
NPOBEICHUE PA3IMYHOIO POJA MPOBEPOK M KOHTPOJIS MPOrpaMMHUPOBAHUS,
CHOCOOCTBYIOT MPEJOTBPAIICHUIO U BBISBICHHUIO 3HAUYUTEIBHOIO YMCIA OMIMOOK,
YTO COKpAIaeT BpPeMs U pacXoJibl Ha dTale OTJIaJKH U TECTUPOBAHUS MPOrpaMM,
MOBBILIAET UX KAa4eCTBO.

JUis GONBIIMX U CJIOKHBIX MTPOrPaMMHBIX KOMIUIEKCOB, UMEIOLINX Pa3BUTYIO
MOJIYJIbHYIO CTPYKTYPY HOCTPOEHUS, OTAEIbHbIE padOThl O MPOEKTUPOBAHUIO U
OpPOrpaMMHUPOBAHMIO  MOTYT  BBIIOJHSATHCS — NapajulesibHO,  oOecreunBas
COKpalIeHHe 0011ero BpeMeH! pa3pabOTKH MPOrpaMMHOIO MPOIYKTA.

[IpumepHblii 00beM 3TanoB padoT BeiOOpa Metomosioruu pazpadotku 111,
MPOEKTUPOBAHUS U TporpammupoBanus — 10% ot obuiero oobema pador.

Oman omnadku u mecmMupo8aHuUs NPoOPAMM, CIEIYIOUMH  mocie
IPOrpaMMUPOBAHMS, UMEET IIEJIbI0 BBISIBJICHUE U yCTpaHEHHE OMMOOK B HHX, a
TaK)Ke €€ OIpesielieHre, B Kakoi Mepe pa3paboTaHHas mporpamMma yAOBJIETBOPSET
TpeOoBaHUsSIM, CHOPMYJIUPOBAHHBIM B crnenudukanuu. PaboTel 1Mo oTiaake u
TECTUPOBAHUIO MPOTPAMM XaPAKTEPU3YIOTCS OOJIBIION CTENEHbIO MOBTOPSEMOCTH,
U sBiIgeTcs HauOoyiee YTOMHUTEIBHBIM M JOpPOrocTOSUIMM. B cBs3u ¢ 3TuUM
ynensiercs: OoJbpIIoe BHMMAaHHE pa3pabOTKe M MCHOJIb30BAHUIO Pa3IUYHBIX
CUCTEMHBIX W HWHCTPYMEHTAJIBHBIX CPEJCTB, aBTOMATHU3UPYIOLIUX BBIIOJIHEHUE
paboT Ha JAaHHOM 3Talle, YTO IMO3BOJISIET MOBBICUTH KAYECTBO pa3padaThiBa€MbIX
IPOrpaMM U CHU3UTh TPYAOEMKOCTh UX CO3JaHUS.
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TectupoBaHue mnporpaMM IPOMCXOAMT B JBa 3Tamna: MNPOBEPKA €€ Ha
HaJIM4KMe OLIMOOK y pa3pabOTUYMKOB MPOrpaMMbl U TOCIE aHAIM3a U YCTpPAHEHUs
OIIMOOK — Yy 3aKa3yuKa.

[Tpumepnsiii 00beM padoT — 10% oT o611ero oobreMa mpoeKTa.

JloKkymenmuposanue npozpammuozo npooyKkma SBISIETCS 00s3aTENIbHBIM
BUJIOM pPa0OT M JOJDKHA COJEpKaThb HEOOXOIMMBIE CBEIEHUS IO YCTaHOBKE M
o0ecCleyeHn0 HaJeKHOW pPabOThl MPOrpaMMHOrO MPOAYKTA, MOAJIEPKUBATH
MOJIb30BaTEe MPH BBINOJHEHUH (YHKIUH OO0pabOTKH, ONPENENsITh MOPSIOK
KOMILJIEKCUPOBAaHUsI NPOrPAMMHOrO MPOAYKTa C IPYTMMHU MIporpaMmamu Y crex
pacupoCTpaHEHUsT M SKCIUIyaTalMyd MNPOrPaMMHOIO MPOAYKTa B 3HAYMTEIbHOU
CTENIEHHU 3aBUCHUT OT KaYECTBA €ro JOKyMEHTALUU.

Ha MammHHOM ypOBHE IPOrPaMMHOTO MPOAYKTA, KaK MPaBUJIO, CO3JAI0TCS:

® aBTOMAaTU3UpPOBaHHAsA KOHTEKCTHO-3aBHcuMas nomoins (HELP);

® JIEMOHCTpPALlMOHHbIE BEPCUH, pabOTAOIINE B AKTUBHOM PEXKUME O THUILY
oOyyarolux cucTeM (JIEKTPOHHBIN y4yeOHHMK) WJIM MAaCCUBHOM peXuMe (pOJUK,
MyJIbTQWIbM) I8 J€MOHCTpaluu  (YHKIHMOHAJIBHBIX  BO3MOKHOCTEH
IPOrpaMMHOTr0 NPOAYKTa U HHPOPMALIMOHHON TEXHOJIOTUH €r0 UCIOJIb30BaHUS.

Oman eneopenus II1I. 11ocie TOro, Kak 3aKa34yvk yJIOBJICTBOPEH KA4E€CTBOM
IPOJYKTa, HAUMHAETCS €r0 BHEAPEHUE — MOArOTOBKA K OKOHYATEIbHOMY 3aITyCKY
B JKcrutyaranuio. [IpoBoastcs pabOThl MO MOATOTOBKE OOBEKTAa K BHEAPEHMIO.
DTOT 3Tan caMblil TPYAOEMKHUM U «HYAHBIMN» U 3aHUMAaeT nopou 10 90% BpemeHun
BCETO IPOEKTA.

Oman o060yuenua 3akazuuka. 1locne Toro, Kak HOBasi CUCTeMa IOTOBA K
paboTe, COTPYAHMKOB OpraHM3allMU-3aKa3uvka HYXHO OOyduTh paboTe c 3ToM
CHUCTEMOM.

[IpumepHsbiii 00BeM Tpyao3arpaT Ha oOyudeHue — 5% ot oOmiero oobema
IIPOEKTA.

Boixo0 npozpammmnozo npodykma Ha pbIHOK CBSI3aH C OpraHM3aluein
MPOJIaK MAaCCOBOMY IOJIb30BATEII0. DTOT ATall MO BO3MOXKHOCTU JOJKEH OBITh
KOPOTKUM, JUIsl TOPOJABWKEHUS MPOrPAMMHBIX HPOIYKTOB  MPUMEHSIOTCS
CTaH/JAapTHbIE NMPUEMbl MAPKETHHIA: pPeKjama, YBEJIMUYEHHE KaHAJIOB pean3alui,
CO3JaHue AUJIEPCKON U TUCTPUOBIOTEPHON CETH, LIEHOBAS MOJUTUKA — MPOAAXKA CO
CKUJIKaMH, CEpBUCHOE 00CTyKUBaHUE U JIp.

TpeOyeTcss NOCTOAHHAsE MpPOrpaMMa MapKETHUHIOBBIX MEPONPUATHA U
NOJJIEP)KKM  IPOrpaMMHBIX — OpoAykToB. Kak mpaBwio, miId  KaxIoro
IPOrpaMMHOr0 MPOJYKTa CYIIECTBYET CBOS (popMa KpHUBOM Mpojax, KOoTopas
OTpa)xaeT CIpoc.

Aman 3Kcnayamayuu nPOCPAMMHO20 RPOOYKmMa WIET NAPAILIEIBHO C €ro
COMPOBOXKJICHUEM, IIPU 3TOM 3KCIUIyaTaluus NPOrpaMM MOXKET HAaYMHAThCA U B
cllyuae OTCYTCTBHUSI CONpOBOXKACHHsS. OOBIUHO, PabOTHl MO COMPOBOXKACHUIO
IPOrPaMMHOr0 MPOAYKTa (aBTOPCKHWA HAJA30p) HAYMHAETCS IOCIE TOro, Kak
3akazuukoM [II1 mpuHAT B SKCIIIyaTalMio U MPOJIOJKAETCA ONpEeeICHHBIN CPOK
(0OBIYHO TOJ). DTO CBA3AHO C TEM, UTO OYIyT BO3HUKATh MHOKECTBO BOIMPOCOB IO
pabote B cucreMe (BO3HHUKHOBEHHE OLIMOOK, KOTOpble TpeOyeTcsl YCTPAHMTD).
MoryT ObITh BbIy1IeHbI HOBbIE Bepcuu 111 u T. 1.
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Cuamue npocpammnozo RpoOYyKma ¢ RPOOAMCU U OMKA3 Om €20
CONPO6OIHCOeHUA TIPOUCXOANUT, KaK MPABUIO, B CIydae M3MEHEHHUS TEXHUYECKOU
MOJUTUKA (QUPMBI — pa3paboTunka, HEIPHEKTUBHOM pabOThI MPOrPAMMHOIO
MPOJYKTa, HAIMYKS B HEM HEYCTPaHUMBIX OIHUOOK, OTCYTCTBUE CIIPOCA.

JUIUTENTbHOCTh  JKU3HEHHOTO IUKJIA Il Pa3IMYHBIX MPOTPAMMHBIX
MPOJIYKTOB HEOAMHAKOBA. J[7s OOJIBIIMHCTBA COBPEMEHHBIX MPOTrPAMMHBIX
MPOJYKTOB JJIUTEIBHOCTh XU3HEHHOTO IMKIA u3MepsieTcs B rogax (2-3 ropa).
XOTsl AOCTATOYHO YACTO BCTPEYAIOTCS HA KOMIIBIOTEpaX M JaBHO CHATHE C
MIPOM3BOJICTBA MPOTPaMMHbBIE TPOIAYKTHI.

Ocob6eHHOCTh Pa3pabOTKH MPOTrPaMMHOTO TPOAYKTa 3aKIIOYACTCS B TOM,
YTO Ha HAyaJbHBIX CTAOUSAX MNPUHUMAIOTCS PpELICHHs, pealu3yeMble Ha
nocieAyommx dTanax. JlomymieHHple OmMOKH, HampuMep, IpU CHEHUPUKAIUN
TpeOOBaHUI K MPOTPaMMHOMY MPOAYKTY, MPHUBOJAAT K OTPOMHBIM IMOTEPSAM Ha
NOCIEAYIOUMX JTanax pa3pabOTKM WIM TpU SKCIUIyaTallud I[POTrPAMMHOIO
IPOAYKTA U JaKe K HEYCIIEXY BCEro MPOEKTA.

Pa3paboTka mnporpaMMHOro MpoayKTa — 3TO OCOObII BUA TPYIOBOU
nesTenbHOCTH. OHa XapakTepu3yeTcsl BBICOKOM TMHAMUYHOCTBIO U 3HAUUTEIbHON
J0JIell HEOIpeNeICHHOCTU MOJNyYeHHUsl Pe3yJbTaTOB B YCTAaHOBJIEHHBIE CPOKH.
OTanbl UMEIOT Pa3MBIThIE CPOKM Hauyaia U 3aBEPLICHMS], CJIOKHO MEPETIeTatoTCs.
ITo co3nanuto Gopm u pe3yabTaToB TPyAa Mpolecc pa3paboTKU MporpaMm OJIM30K
K HAyYHO-HCCIIEIOBATEIbCKIM M OTIBITHO-KOHCTPYKTOPCKUM paboTaMm.

Craamu co3J1aHMsl NPOrPaMMHBIX MNPoAyKToB. [Ipum TpaaunnoHHON
(HEaBTOMATH3UPOBAHHOM) pa3pabOTKe MpPOrpaMM HE3aBUCUMO OT TIPUHATOTO
METOJla TPOEKTUPOBAHUS W MCIOJIB3yEeMOTO0 HWHCTPYMEHTApHUsl BBIMOIHSIIOTCS
clieyromue paboThl: COCTaBIICHNE TEXHMYECKOT0 3a/JaHusI Ha POTPaAaMMHUPOBAHUE;
TEXHUYECKUH MpOeKT; padboyas AOKyMeHTauus (pabouuii MpOEKT) BBOA B
JICHCTBHE.

Cocmasnenue mexHuyecko2o 3a0aHusi Ha npocpammuposanue. JlaHHas
paboTa COOTBETCTBYET 3Tally aHaiu3a U creuupuKaluyd OporpaMM >KM3HEHHOTO
IIUKJIa TPOTPAMMHBIX TTPOTYKTOB.

[Ipu cocTaBieHNN TEXHUYECKOTO 3a/laHus TpeOyeTcs:

e omnpenenuTh miarGopmy pazpadaTeiBaeMoil MporpamMmel (Harpumep, MS
Windows,Unix, OS|2);

® OMNpeAenuTh HeOOXOIUMOCTh CETEBOTO BapuaHTa pabOThl MPOTPaMMBbI —
OTIpeNENseTCs] MPOrpaMMHOE OOECIEUYEeHUE BBIYMCIUTEIBHOW CETH, JOMyCTHMAst
HOMEHKJIaTypa MPOrpaMMHOT0 00ecriedeHus CETEBOM 00paboTKH;

® OMpeAenuTh HEOOXOIUMOCTh pa3pabOoTKU MPOrPaMMBbl, KOTOPYIO MOXKHO
NEPEHOCUTH Ha Pa3IMYHBIC MI1aTPOPMBL;

e 00OCHOBBIBaTH LIE€IECOO0PA3HOCTh PabOThl € 0a3aMu JaHHBIX MOJ
ynpasiaenuem CYB/I.

Ha sToi1 ke cTaguu BBHIOMPAIOT METONBI PEIIeHUs 3a7ad, pa3padaThiBarOT
OOOOILIEHHBI ~ AJITOPUTM  PEIIEHUS KOMIUIEKCa 3ajay, (PYyHKIHUOHAIBHYIO
CTPYKTYpy QJIropuT™Ma WM COCTaB OOBEKTOB, OIpPENESIOT TpeOOBaHUS K
KOMITJIEKCY TEXHMUYECKHX CpEeACcTB 00padoTku wuHboOpmaiuu, uHtepdeicy
KOHEYHOT'O TI0JIb30BaTEIS.
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Texnuueckuti npoekm. Ha paHHOW CTaguu BBIMOJHSETCA KOMIUIEKC
HanOoJiee BaXKHBIX padoT:

® C Y4Y4ETOM IMPHUHATOrO MOAXOJa K NPOCKTUPOBAHUIO IPOrPAMMHOIO
NPOJyKTa pa3pabaTblBa€TCsl MAETANbHBIM aJIroput™M OO0paOOTKU JaHHBIX WIU
YTOUYHSIETCSI COCTAaB OOBEKTOB M MX CBOWCTB, METOJOB OOpabOTKH, COOBITUA,
3aIyCKarOUIUX METObI 00pabOTKH;

® OMpeAesAeTcs COCTaB OOIIECMCTEMHOrO MPOrpaMMHOTO 0OecredyeHus,
BKJIFOUAIONMil 0a30BbIE CpeAcTBa (omepanuoHHylo cuctemy, mozaens CYB]I,
AJIEKTPOHHBIE TAOJHIIBI, METO0-OpUEHTHPOBaHHbIE U QyHKIMOHaNbHbIE [IIIIT n
T. IL.);

e pa3pabaTbiBaeTCsl BHYTPEHHSA CTPYKTypa MPOrpaMMHOTO MPOAYKTa,
oOpa3oBaHHAas OTACIIbHBIMU MTPOTrPAMMHBIMHU MOJTYJISIMH;

® OCYIIECTBIISIETCA BHIOOP HHCTPYMEHTAIBHBIX CPEACTB pa3pabOTKH
IIPOTPAMMHBIX MOJYJIEH.

PaboTbl aHHOrO 3Tamna B CYIIECTBEHHOM CTENEHW 3aBUCAT OT MPUHSITHIX
pelIeHr 0 TEXHUYECKOW YacTH CUCTEMbl 00paOOTKH JAaHHBIX U OINEpPallMOHHON
cpelie, OT BBIOpAaHHBIX MHCTPYMEHTAJIBHBIX CPEJICTB MPOEKTUPOBAHUS aJITOPUTMOB
U TIPOrpaMM, TEXHOJIOTHH PadoT.

Pabouas ooxymemmayusa (pabouuti npoexm). Ha nanHON cTaguu
OCyILECTBIsIETCSl 0a30BBIX CPEACTB MPOrPaMMHOTO oOecrieueHus (OmneparoHHOM
cucrembl, CYB/I, Mmerono-opuentupoBannbix [IIII1, nHCTpyMEHTaIbHBIX CPEACTB
KOHEYHOTI'0 TI0JIb30BaTENsI — TEKCTOBBIX PEAAKTOPOB, 3JEKTPOHHBIX TAaOIUI] U T. 11.).
BrimonHsieTcss pa3paboTka NPOrpaMMHBIX MOJYJIEH WM METOJIOB 00pabOTKU
00BEKTOB — COOCTBEHHO MPOTPaMMHUPOBAHUE WM CO3/IaHHE MPOTPAMMHOIO KOJa.
[IpoBonUTCA aBTOHOMHAs M KOMIUIEKCHAs OTJaJKa MPOTrPpaMMHOTO MPOJYKTa,
UCIIBITAaHUE  pabOTOCMOCOOHOCTH  NPOrPaMMHBIX ~ Moayideil W 0a30BBIX
MPOrPaMMHBIX CpeACTB. I KOMIUJIEKCHOM OTJAJKH TOTOBUTCS KOHTPOJIBHBIN
npuUMeEp, KOTOPbIA TO3BOJISIET MPOBEPUTH COOTBETCTBHE  BO3MOKHOCTEH
POrPaMMHOT0 NPOAYKTA 3aJaHHBIM CIIELU(PUKALIHAIM.

OcHOBHOM  pe3yiabTar pabOT dITOM CTaAMM — TaKXKe CO3/IaHHUe
HKCIUTYaTallMOHHOW IOKYMEHTAIMU Ha MPOTPaMMHBIN IPOIYKT:

® ONHUCaHUE MPUMEHEHHUS — JAaeT OOIIYI0 XapaKTEPUCTHKY MPOrpPaMMHOTO
MPOJyKTa C YKa3zaHueM cQepbl ero NnpuMeHeHHus, TpeOoBaHuii kK 0a30BOMY
IpOrpaMMHOMY 00€CIIEYEHHIO, KOMIUIEKCY TEXHUUECKUX CPEICTB;

® pPYKOBOJACTBO TIOJIb30BAaTeNId — BKJIOYAET JIETAIBHOE  OMNMCAHUE
(YyHKUIHMOHATIBHBIX BO3MOXXHOCTEH M TEXHOJOTMU pabdOThl € MPOrpaMMHBIM
OpoayKTOM. JIaHHBI BUA JOKYMEHTAllMd OPUEHTUPOBAH HAa KOHEYHOIO
MOJIB30BATENSI U COACPKUT HEOOXOAUMYI0 MH(MOPMALMIO JIJISi CaMOCTOSATEIbHOTO
OCBOCHMSI M HOpPMajJbHOM palbOThl TMOdB30BaTest (C  ydeToM TpeOyemoit
KBATM(PUKAIIUU TTOJTH30BATES).

® PYKOBOJCTBO NpOrpaMMHUCTa (omepaTopa) — yKa3bIlBaeT OCOOEHHOCTHU
YCTAHOBKM (MHCTAJUISIMK) TPOTPaMMHOrO0 TMPOJAYKTa W €ro BHYTPEHHEH
CTPYKTYpbl — COCTaB W Ha3HAY€HUE MOJYJIeH, MpaBuiia HSKCIUTyaTallud MU
oOecrieueHus: HaJeKHOWU U KaueCTBEHHON paOOThl MPOrPaMMHOTO IPOIYKTA.
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B pspge ciiysaeB Ha [aHHOM CTaauu Il NPOTPAMMHBIX IPOAYKTOB
MacCoOBOTO TPUMEHEHHsI CO3[al0Tcid OO0ydalollhe CHUCTEMBbI, JAEMOBEPCHUH,
TUIIEPTEKCTOBBIE CUCTEMBI TTIOMOILIH.

Beoo 6 osxcniyamayuro. TOTOBBIM MPOrpaMMHBIA  MPOJAYKT CHayaja
MPOXOJIUT OMBITHYIO SKCIUTyaTalMIo (MPOOHBIN PHIHOK MPOAAXK), @ 3aTEM CIaeTCA B
MPOMBIIIUICHHYIO  JKCIUTyaTaluio  (TUPaXUPOBAHME W PacHpoCTpaHEHUE
POTrPaAaMMHOTO MPOAYKTA).

6. MeToabl NPOEKTUPOBAHNS NPOrPAMMHBIX IIPOAYKTOB

[IpoekTupoBaHKe aarOpUTMOB M IMPOTpaMM — HaAuMOOJee OTBETCTBEHHBIN
3Tal KU3HEHHOrO IMKJA IMPOTPAMMHBIX HPOAYKTOB, HACKOJBKO CO3/aBaemasi
nporpaMMa COOTBETCTBYET CHEHH(PHUKAUSIM U TPeOOBaHUSAM CO CTOPOHBI
IIOJIB30BAaTENEH. 3arparsl Ha CO3[aHHE, CONPOBOXKACHUE M IKCILIyaTALMIO
IPOrpaMMHBIX MPOJAYKTOB, HAay4YHO-TEXHHYECKUI YpPOBEHb pa3padOTKH, BpeMs
MOpPAJIBHOTO YCTapeBaHUs M MHOTO JPYro€ — BCE 3TO TaKXKE 3aBHCHT OT
IIPOEKTHBIX PELICHUN.

MeToapl IPOEKTUPOBAHUS AITOPUTMOB U MPOrpaMM OYEHb Pa3HOOOpa3HBI,
UX MOXHO KiacCU(PUIMPOBATh MO Pa3IUYHBIM IPU3HAKaM, BAKHEHIIMMU U3
KOTOPBIX SIBJISIFOTCS:

® CTelEeHb aBTOMATU3AIIMK MPOEKTHBIX padoT;

® T[PUHSITAas METOJOJIOTHS Pa3pabOTKHU.

[Io cremeHn aBTOMAaTH3alMU NPOEKTUPOBAHUS AJITOPUTMOB M IIPOrpamMm
MO>KHO BBIJICJIUTD:

® METOABI TPAAUIIMOHHOTO (HEAaBTOMAaTU3UPOBAHHOI'0) POEKTUPOBAHUS;

e MeToAbl aBTOMaTU3upoBaHHOTO NpoekthpoBanusa (CASE-texHonorus u
€€ DJIIEMEHTHI).

HeaBToMaTu3upoBaHHOE MPOEKTUPOBAHUE AJITOPUTMOB M IpOrpamm
MPEUMYILECTBEHHO MCIIONb3YETCS NMPH pa3padOTKe HEOOJbIIUX MO TPYJOEMKOCTH
U CTPYKTYPHOM CIIOKHOCTH MPOTPAMMHBIX MPOAYKTOB, HE TPEOYIOMIMX Y4acTHs
OonpIIOr0  4YHclia  pa3pabOTUYUKOB.  TpyAoeMKOCTh  pa3pabaThiBaeMbIX
IPOrpaMMHBIX MPOAYKTOB, Kak MpaBWiIO, HEOOJbIlasg, a caMU TNPOrpaMMHbIE
IPOIYKTHI UMEIOT NPUKJIAJHON XapaKTep.

ABTOMAaTH3UPOBAHHOE MMPOEKTUPOBAHUE AITOPUTMOB U IIPOTPAMM BO3HHKIIO
C HEOOXOIMMOCTBIO YMEHBIIUTh 3aTPAThl HA IPOEKTHBIE padOThI, COKPATUTh CPOKH
UX BBIIIOJIHEHUS, CO3/1aBaTh THIIOBBIE «3arOTOBKW» aJITOPUTMOB M IPOrpamw,
MHOTOKPAaTHO THPAXKUPYEMbIX NJIsi PAa3IMYHbIX Pa3padOTOK, KOOPAUHALMU PadbOT
O0JBIIOr0 YKcia pa3padOTYUKOB, CTAHAAPTU3ALMH AJITOPUTMOB U IIPOTPAMM.

ABTOMATU3UPOBAHHOE MPOCKTUPOBAHHE MOMKET OXBaThlBaTh BCE WIIHU
OTJIEJIbHBIE H3Talbl KU3HEHHOIO LMKJIA MPOrPaMMHOIO MPOAYKTA, IMPU STOM
paboThl 3TAaoOB MOTYT OBITh HM30JIMPOBaHbI JIPYr OT JApyra, JuOO COCTaBIATH
€ANHBIA KOMIUIEKC, BBIMIOJIHIEMBIX MOCJIEI0BaTeIbHO BO BpeMeHu. Kak mpasuiio,
aBTOMATHU3UPOBAHHBIA MOAXOA TpeOyeT TEXHUYECKOTO U  MPOrpaMMHOTrO
«TIEPEBOOPYKEHUSD» TpyJda CaMbIX pa3pabOTUYUKOB (MOIIHBIX KOMIIBIOTEPOB,
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JIOPOTOCTOSIIIIETO  MIPOTPAMMHOTO  WHCTPYMEHTApHs, a TaKKe TOBBIIICHUS
KBaJTU(UKAIUKA pa3pabOTYHUKOB U T. II.).

ABTOMATU3UPOBAHHOE MPOEKTUPOBAHUE AJTOPUTMOB U IIPOrPAMM IO CHUITY
JUIIb KPYMHBIM (PUpMaM, CHeUAIU3UPYIOMIUMCS Ha pa3paboTKe OMpeaesIeHHOTO
KJlacca MPOrPaMMHBIX MPOAYKTOB, 3aHMMAIOUIUX YCTOWYMBOE TMOJOKEHHUE Ha
PBIHKE TPOTrPAMMHBIX CPEJICTB.

[IpoekTupoBaHue anrOpuTMOB M MPOTPAMM MOXKET OCHOBBIBAaThCS Ha
Pa3TUYHBIX TIOJIX0/IaX, CPEIbI KOTOPHIX HanbOOoJIee pacipoCTPaHEHBI:

® CTPYKTYPHOE MPOEKTUPOBAHUE TPOTPAMMHBIX TIPOTYKTOB;

¢ uH(})OpPMAITMOHHOE MOJICTUPOBAHKE TTPEIMETHON 00JIACTH M CBS3aHHBIX C
HEH TIPUIIOKEHNM;

® 00BEKTHO-OPUEHTHUPOBAHHOE POEKTHUPOBAHUE IPOrpaMMHBIX
MPOYKTOB.
CTpykTypHOE NPOEKTUPOBAHHUE. B OCHOBE CTPYKTYpPHOTO

MPOCKTUPOBAHUS JIKUT TOCIENOBATENbHAA JIEKOMIIO3UIIMS, IEJICHANPaBICHHOE
CTPYKTYPUPOBAHHE HA OTAEIBHBIE COCTABIIAIOIINE.

MeTonbl CTPYKTYpPHOTO MNPOEKTHUPOBAHUS MPEACTABISIET COOOM KOMILIEKC
TEXHUYECKUX U OPraHU3AL[MOHHBIX MPUHILIUIIOB CUCTEMHOIO TPOCKTUPOBAHMSL.

TUNUYHBIME METOIAMU CTPYKTYPHOTO TPOEKTUPOBAHUS SBISIOTCS:

® HHUCXOJAILIEEC NPOCKTUPOBAHHWE, KOAUPOBAHME U  TECTUPOBAHME
Iporpamu;

® MOJYJBHOE NPOrPaMMHUPOBAHHUE;

® CTPYKTYpPHOE MPOrpaMMHUPOBAHUE U JIP.

B 3aBrucHMOCTH OT 00BEKTa CTPYKTYPHUPOBAHUS PA3INYAIOT:

¢ (DYHKIMOHALHO-OPUEHTUPOBAHHBIE METOJIbI —  IOCJEI0BATEIbHOE
pa3ioXeHHe 3aJaud WIM IEeJIOCTHbIE MpOoOJIeMbl Ha OTAENbHBIE, JOCTATOYHO
IPOCThIE COCTaBIIAIOLINE, OONafatonre GyHKINOHATIBHON ONPEIeIeHHOCTbIO;

® METOJbl CTPYKTYPUPOBAHUS JTAHHBIX.

Hns  pynkyuonanvHo-opueHmupo8aHHblx Memoooé B TEPBYIO OYEpEb
YUHUTHIBAIOTCS 3aJlaHHble (YHKUUA OOpaOOTKM JaHHBIX, B COOTBETCTBUU C
KOTOPBIM OMPEAENSIeTCS COCTaB M JIOTMKa pPabOThl (AJITOPUTMBI) OTAEIBHBIX
KOMITOHEHTOB MPOTPaMMHOT0 NpoaykTa. C HM3MEHEHUEM coJepKaHus (QYHKIUU
00pabOTKH, MX COCTaBa, COOTBETCTBYIOIIET0O MM HH(GOPMAILMOHHOIO BXOAa H
BbIXO/Ia TpeOyeTcsl MepenpoeKTUPOBAHUE IMPOTPAMMHOIO MpoaykTa. OCHOBHOM
NOAXOJ B CTPYKTYPHOM IIOAXOJE JAEJaeTcd Ha MOJECIMPOBAHMM IPOLIECCOB
00pabOTKM TaHHBIX.

Jis  memooos cmpykmypuposanus OaHHbIX OCYILIECTBISICTCS aHaju3,
CTPYKTYpUPOBaHHWE M CO3JaHHE MOJENel MAHHBIX, MPUMEHUTEIBHO K KOTOPBIM
YCTaHABIMBACTCA HEOOXOAUMBIM cOCTaB (PYHKIMHA U Tpoueayp oOpadOTKH.
[IporpamMmMHBIE TPOAYKTHI TECHO CBSA3aHBI CO CTPYKTYpOil 00pabaThIBaeMbIX
JTAHHBIX, U3MEHEHUSI KOTOPBIX OTpakaeTcs Ha JIOTMKE 00paOOTKH (aJIropuTMax) u
00s3aTeNbHO TPEOyEeT NEPENnPOESKTUPOBAHUE TPOrPAMMHOTO MPOAYKTA.

[Ipu CTpyKTYpHOM MOAXOAE UCHOIB3YIOT:
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® JMarpaMMbl TOTOKOB JaHHBIX (MH()OPMALMOHHO-TEXHOJIOTHUECKHE
CXEMbI) — IOKa3bIBAa€T MPOLECChl U HMH(OPMALMOHHBIE MOTOKHM MEXAY HUMHU C
YUETOM «COOBITUI», NHULUUPYIOLIUX MTPOLECCHl 00paObOTKH;

® UHTETPUPOBAHHYIO  CTPYKTypy  J@HHBIX  TNPEAMETHOM  oOsactu
(wHpOMOTHUECKas Monienhb, ER-auarpammer);

e JparpaMMbl JEKOMIO3WLHMM — CTPYKTYpy U JIEKOMIIO3MIIMIO LEJIEH,
GbyHKIUN ynpaBiaeHUs, MPUIT0KCHUH;

® CTPYKTYPHBIE CXEMBI — APXUTEKTYpy IPOrPAMMHOIO IPOAYKTa B BHUJC
UEPAPXUU B3aUMOCBSI3aHHBIX IPOIPAMMHBIX MOJyJIeH ¢ UACHTU(UKALMEN CBs3eil
MEXJy HUMH, JAeTajbHas JOIMKa OOpaOOTKM [aHHBIX MPOTPaMMHBIX MOJYJEH
(6110K-CXEMBI).

JInsi MOJTHOro MpeACTaBIEHUS O MPOTPAMMHOM HPOAYKTE HEoOXoauMma
TaK)Ke TeKCTOBast UH(QOpMAIIHS OMUCATETFHOTO XapaKTepa.

NudpopmanuonHoe MOAeJIMPOBAHUE NIPEAMETHON 00J1aCTH U CBA3AHHBIX
¢ Hell mnpuIoKeHW. JlaHHBIM 1OAXOJA NOSBWICS B YCIOBHUAX pPa3BUTHSA
IIPOTrPAaMMHBIX CPEICTB OPraHHU3alMU XpPaHEHUsS U OOpaOOTKH JTaHHBIX — CHUCTEM
ynpasinenus 6azamu gaHHbix (CYB/]). Beigenstores cienyronme coCTaBISIONINE
JAHHOTI'O IOJX01a:

e UHPOPMAIMOHHBIN aHAIU3 MIPEIMETHBIX obnactel (Ou3Hec-o0macTei);

e UHPOPMAIMOHHOE  MOJICIMPOBAHME —  IOCTPOEHHE  KOMILIEKCa
B3aMMOCBSI3aHHBIX MOJIETIEN JaHHBIX;

® CHCTEMHOE NPOEKTHpPOBaHKE (PYHKIMI 00paOOTKH JaHHBIX;

® JIeTaJbHOE MIPOEKTUPOBAHUE IPOLEAYP 00paOOTKU JaHHBIX.

[TepBoHayasibHO CTPOUTCS UH(DOPMALIMOHHBIE MOJEIN PA3JIMYHBIX YPOBHEU
IIPEACTABIICHHUS:

¢ UHPOPMAIIMOHHO-JIOTUYECKAss MOJENIb, HE3aBUCAIIAs OT CpPEICTB
IPOrpaMMHOM peanu3ali XpaHeHus MW OOpabdOTKU JaHHBIX, OTPAKAIOIIUX
WHTErPUPOBAHHBIE CTPYKTYPHI JAHHBIX MPEIMETHON 001acTH;

® JIaTOJOTUYECKUE MOJEIH, OPUEHTUPOBAHHBIE HA CPEAY XPAHEHUSA U
00pabOTKH JTaHHBIX.

JlaTomoruueckre MOJAEIU HUMEIOT JIOTHYECKUH Hu  (DU3UYECKUN YPOBHU
npeacrasieHus. OuU3nUecKuil ypoOBEHb COOTBETCTBYET OpraHU3aluy XPaHEHUs
JAHHBIX B MaMATH KOMIIbIOTEpA. JIOrM4yecknii ypoBEHb COOTBETCTBYET XpAaHEHUE
JaHHBIX MpuMeHuTenbHO K CYB/I 1 peanu3yercs B BUJE:

® KOHLENTyaJIbHOW MOJIeNU 0a3bl IaHHBIX — UHTETPUPOBAHHBIE CTPYKTYPHI
JNaHHbIX nox ynpasieHnem CYB/I;

® BHEUIHUX MOJEJNEN AaHHBIX — MOJMHOYKECTB CTPYKTYp HAHHBIX IS
pean3anuu MPUIT0KEHHM.

CpenctBamMu CTPYKTYp MAAHHBIX MOJCIUPYIOTCS (GYHKIUU TpPEeIMETHOU
o0acTu, MPOCASKUBACTCA B3aUMOCBS3b (DYHKIIUN 00paObOTKU, YTOUHSETCS COCTAB
BXOJIHOM M BBIXOJIHOM MH(OpMAalLNH, JIOTHKA MPE0O0pa30BaHUs BXOIHBIX CTPYKTYP
JAHHBIX B BBIXOJIHBIE. AJNTOPUTMBI 00paOOTKH JAaHHBIX MOKHO MPEICTaBUTh Kak
COBOKYMHOCTb MPOLEAYp MpeoOpa3oBaHUs CTPYKTYpP JAHHBIX B COOTBETCTBUU C
BHEIIHUMU MOJIETISIMUA  JTaHHBIX. BbIOOp cpeacTB peanuzanuu 0a3  JaHHBIX
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ompenenseT BHUJ JAaTOJOTMYECKUX MOJENIeH U, CIeJOBaTEIbHO, aliropuT™M
npeoOpa3oBaHus 1aHHbIX. B OOJIBIIMHCTBE ClydyaeB MCIHOJB3YIOTCS PENSILIMOHHOE
npeacTaBlieHue 0a3bl JAHHBIX U COOTBETCTBYIOIIME PEISIMOHHBIC SI3BIKH IS
IporpaMMUpOBaHus  (MaHUMyJaupoBaHusi) oOpabotku gaHHeix CYB wu
peanu3aluuy aaropuTMoB o0paboTKH. J[aHHBIN MOJIXO0M KCIONb30BAaH BO MHOTHMX
CASE-TexHonorusx.

OO0beKTHO-OPUEHTHPOBAHHBIH MoAX0A. OOBEKTHO-OPUEHTUPOBAHHBIN
MOAXO/J] K MPOEKTUPOBAHUIO MPOTPAMMHBIX IPOYKTOB OCHOBAH Ha:

® BBIJICIICHHS KIACCOB OOBEKTOB;

® VYCTAaHOBJICHHWSI XapaKTEPHBIX CBOWCTB OOBEKTOB MW METOJOB UX
00paboTKH;

® CO3/IaHUsI HUEpapXuu KJIACCOB, HACJIEIOBAaHUS CBOMCTB OOBEKTOB H
METOJIOB UX 00pPabOTKHU.

Kaxnpiii 00beKT 00BbEIUHSAET KaK JaHHbIE, TaK W Mporpammy oOpabOTKu
ATUX JAHHBIX U OTHOCHUTCS K ompeeieHHOMY kiaccy. C MOMOIIbIO KJIacC OJUH U
TOT K€ MPOTrpaMMHBIA KOJ MOXET ObITh MCIOJIb30BaH JJISI OTHOCSIIUXCS K HEMY
Pa3JIMYHBIX OOBEKTOB.

OOBEeKTHBIM TOAXOA TpHU  pa3pabOTKEe aJIrOPUTMOB M IPOrpamMm
MPEANOaraer:

® 00BEKTHO-OPUEHTHUPOBAHHBIN aHAIN3 IPEIMETHON 00J1aCTH;

® 00BEKTHO-OPUEHTHUPOBAHHOE MPOSKTUPOBAHUE.

O6veKmHO-0pUeHMUPOBAHHBIL AHAAU3 - AHAIW3 MPEIMETHOM 00JacTH U
BbIJICJICHUE OOBEKTOB, OMPENEIICHUE CBOMCTB U METOJOB 00pabOTKH OOBEKTOB,
YCTAHOBJIEHHE B3aMMOCBS3CH.

O0vbekmHO-0pUeHMmUpo8anHoe  NpoeKmupoganue  COEAUHSIET  MPOIecC
OOBEKTHOM JEKOMIO3UIIMU U TIPEACTABICHHUS C UCIOJIH30BAaHUEM MOJICNICH TaHHBIX
MPOEKTUPYEMON CHUCTEMbl HA JIOTUYECKOM M (PU3MYECKOM YpPOBHSX, B CTaTHKE U
JTMHAMUKE.

JIJ1st TpOEKTUPOBAHMSI TTPOTPAMMHBIX MPOAYKTOB pa3zpaboTaHbl 0O0BEKTHO-
OpUEHTHUPOBAHHBIC TEXHOJIOTUH, KOTOpBIE BKJIFOYAIOT B ceost
CHEIUATN3UPOBAHHBIC SI3BIKU MPOTPAMMHUPOBAHMS U UHCTPYMEHTAIbHBIEC CPEJICTBA
pa3pabOTKH MOJB30BATEILCKOTO HHTEpdeiica.

TpanunnoHHbBIE MOIXOJBI K pa3pabOTKe MPOTrpaMMHBIX MPOJIYKTOB BCETAa
MOJYEPKUBAIIA PA3IMUME MEXIY JaHHBIMU M TpoiieccamMu ux o0padotku. Tak,
TEXHOJIOTUA OPUEHTUPOBAHHbIE Ha MHGOPMAIMOHHOE MOJEIMpPOBaHUE, CHavaia
crenupuIUpyeT JaHHbIS, a 3aTEM OMUCHIBAIOT ATU MPOLIECCHI, UCTIOJIB3YIOIINUE ITH
JaHHble. TEXHOJIOTUM CTPYKTYpPHOTO TIOAXOJa OPUEHTUPOBAHBI, B TIEPBYIO
ouepeqlb, Ha TMPOIECChl OOpPaOOTKM JAHHBIX C IMOCIEAYIOUIMUM YCTaHOBJICHHEM
HEOOXOJMMOr0 JIJIsi 3TOT0 JAaHHBIX W OpraHu3alyd WHQOPMAIIMOHHBIX MOTOKOB
MEXK]Ty CBS3aHHBIMHU MPOIECCAMM.

OOBEKTHO-OPUEHTUPOBAHHASI ~ TEXHOJOTHSA  Ppa3pabOTKU  MPOTPAMMHBIX
MPOYKTOB OOBEUHSIOT TAHHBIE U TPOIECCHI B JIOTHUECKUE CYITHOCTH — OOBEKTHI,
KOTOPbIE UMEIOT CITIOCOOHOCTh HACIIEIOBATh XapAaKTEPUCTUKHU (METObI U JAHHBIC)
OJTHOTO U OoJiee 0OBEKTOB, 0OECIIeunBasi TEM CaMbIM IMOBTOPHOE HMCIOJb30BaHUE
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MPOrPaMMHOr0 KOJa. JTO MPUBOAUT K 3HAYUTEILHOMY YMEHBIIEHHUIO 3aTpaT Ha
CO3JlaHME MPOTrPaMMHBIX MPOAYKTOB, MOBBIMIAET 3()PEKTUBHOCTH >KUIHEHHOTO
[MKJIa TPOTPAMMHBIX MTPOJIYKTOB (COKpAIaeTCs JIUTEIBHOCTD (Da3bl pa3pabOTKH).

7. lloka3aTe/iu KauyecTBa MPOrPAMMHBIX MPOIYKTOB

KauecTBO nporpaMm B 3HAUUTENBHOHN CTENEHU onperenseT 3pPeKTUBHOCTD
PUMEHEHHUS TPOTPaMM.

[IporpamMHBIE MPOIYKTHI MMEIOT MHOrooOpasue MOKa3aTejled KayecTsa,
KOTOPBIE€ OTPAKAIOT CIAEAYIOLINE ACTIEKTHI:

® HACKOJBKO Xopomio (TpocTo, HaAeKHO, dSPPEKTUBHO) MOXKHO
UCIIOJIb30BaTh IPOrPaMMHBINA IPOAYKT B €0 UCXOJHOM BU/IE;

® HACKOJIbKO JIEKO JKCIUTyaTUpOBaTh MPOTPAaMMHBIA MPOIYKT (7S
NOHUMAaHUA, MOJIM(UIIUPOBAHNUS, TOBTOPHBIX UCIIBITAHUN);

® MOXHO JM UCHOJb30BaTh MPOTPAMMHBIN MPOAYKT MPH H3MEHEHUs
YCJIIOBUM €r0 IPUMEHEHHS.

JlepeBo XapakTepUCTHK KauyecTBa MPOTPAMMHBIX MPOIYKTOB MPEACTABICHO
Ha puc 4.

Kaxxnas u3 xapakTepUCTHUK HUKHETO YPOBHSI MOXKET ObITh pa3Ourta Ha Oonee
KOHKPETHBIE CBOMCTBA, KOTOPBIE PACKPHIBAIOT €€ COAECpKAHHE.

MoO6mIbHOCTD
Ucxonnas Hanexnocts
NI0JIE3HOCTh
O} hekTUBHOCTH
Obmas
HOJIESHOCTh VueT 4eI0BeuecKoro
IPOrPaMMHOTO baxTopa
MPOIYKTA
Monudunupyemocthb
VY 106¢cTBO
SKCILTyaTalnn H KOoMMyHHKaTHBHOCTb

Puc 4. JlepeBo XapakTepUCTUK KauecTBa MPOrPaMMHOTO IIPOIYKTa

Huxe  paccMarpuBaeTcs  COBOKYIHOCTh — XapaKTEPUCTHK  KadecTBa
IPOrpaMMHOTO  MPOAYKTA, KOJUYECTBEHHAs OIEHKAa KOTOPBIX  IO3BOJISET
ONpENENNTh, O0JAJaeT 1M JAHHBIA NPOrPAMMHBIA MPOAYKT TEM WM HHBIM
CBOWCTBOM.

MobunbHocms npocpamMmHblX NPOOYKMOE O3HAYAET UX HE3aBHUCHUMOCTH OT
TEXHUYECKOTO KOMILJIEKCA CUCTEMBI 00pa0OTKU JaHHBIX (MAIIMHOHE3aBUCUMOCTb ),
OTIEPAITMOHHON Cpe/bl, CETEBOM TEXHOJOTMU O0pabOTKU JaHHBIX, CHEHUPUKH
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npeaMeTHON 007acTy U T. 1. MoOMIbHBIN (MHOTOIIaTGOPMEHHBIHN ) TPOTPaMMHBIN
OPOAYKT MOXET ObITh YCTAaHOBJIEH Ha Pa3JIMYHBIX MOJENAX KOMIIBIOTEpax M
OIEpallMOHHBIX CUCTEM, 0€3 OrpaHMYEHMH Ha €ro 3KCIUIyaTallui0 B YCIOBUSX
BBIUUCIUTENBHON ceTu. DyHKIUU 0O0pabOTKM TAaKoro MPOrpaMMHOTO MPOAYKTa
IPUTOJIHBI JJIsI MACCOBOT'O MCIIOJIb30BaHMsI 0€3 KaKuX-I1u00 N3MEHEHUIA.

Haoeosicnocme npoepammmuozo npooykma onpenensercs 0e3cO0MHOCTBIO U
YCTOMYMBOCTBIO B pabOTE NpOrpaMM, TOYHOCTHIO BBIMOJIHEHMS MPEAIUCAHUN
byHkuii  00pabOTKM  JAaHHBIX, BO3MOXXHOCTH  JMAarHOCTUKH  OMHIMOOK,
BO3HHUKAIOIIKX B Mpoiiecce padboThl IPOTPaMMBI.

Dhexmusnocms npocpammuoco npodyKkma 3aKIIOYaeTCs B BBIMOJIHEHUU
TpeOyeMbIx (QYHKIMN MPU MUHUMAIBHBIX 3aTpaTtax pecypcoB. OIeHHBaeTCs KakK ¢
MO3UIMH €ro MPsSMOTO Ha3HAueHUsi — TPeOOBAHUU MOJIB30BATENSA, TaAK U C TOYKU
3pEeHUs] PacXOJOB BBIUMCIUTENBHBIX PECYpCOB, HEOOXOOUMBIX [UJIsI  €ro
sKkcrutyaTanuu. [IpudeMm, non pecypcamu mojpasyMeBaercs oObEM ONEpPaTUBHON
namsTH, BpeMsi paboThl Mmpoleccopa, OOBEM BHEIIHEH NaMsITH, MPOIyCKHas
CIOCOOHOCTh KaHaJIa.

Yuem uenoseueckoco ¢pakmopa ob603HavyaeT obecreyeHne APy>KECTBEHHOTO
uHTep(derica st pabOThl KOHEYHOI'O IMOJb30BATENs, HAJIMYUE KOHTEKCTHO-
3aBHUCHUMOM TMOJACKAa3KU WIM OOy4arolmeil CHUCTEMBI B COCTaBE MPOrPaMMHOIO
o0ecrieuyeHuss, XOpolIed JOKYMEHTAllMM JUIsi OCBOCHHUS U  HCIIOJIb30BAHMS
3aJI0)KEHHOM B TPOTPAMMHOM CpeACTBE (YHKIIMOHAIBHBIX  BO3MOXKHOCTEH,
aHaJlM3 U JUArHOCTUKY BO3HUKAIOIIUX OLINOOK U T. 1.

Kommynuxamusnocmos ~ npocpammHuvlx ~ NpOOYKmMOE  OCHOBAHO  Ha
MaKCUMajJbHO BO3MOXHOW WX HMHTETpallMd C JAPYTUMH [POrpaMMaMH,
oOecrieyeHne oOMEHa JTaHHBIMU B oO0mmMX (hopmaTtax mpejacraBieHus (Kcnopt \
UMIIOPT 0a3 JaHHBIX, BHEPEHUE WIIH CBSI3bIBAHNE OOBEKTOB 0OpAOOTKH U T. 1.).

KauecTBO mporpaMMHOro MpOAYKTa HEBO3MOXHO OIEHUTH C IMOMOUIBIO
eIMHCTBEHHOT0 Kpurepuss KadectBa. OlleHKa KauecTBa OCYILECTBISETCS
PacCMOTPEHUEM MHOXECTBA KpUTEpHUEB (TIOKa3aTemnei).

HeoOxoaumMo OTMETUTh, YTO B Ka)JOM KOHKPETHOM Cllydae MpHU OLCHKE
KayecTBa MPOrpaMMHOIO  MPOJYKTa IMOJIb30BAaTEIb  JOJDKEH  MNOA0MpaTh
ornpeseNieHHbI Ha0Op XapaKTEepPUCTUK, YIOBJIETBOPSIONIMX €ro TpPeOOBaHUSIM.
[Tocne 3TOr0 MPOM3BOAUTCS ONpEAECHUE 3HAYEHU KOHKPETHBIX IOKa3aTeseH.
Ha ocHOBe HaWAEHHBIX 3HAYEHUN OMNPENEIACTCS HEKOTOPBIM HMHTETPAIBbHBIN
MIOKA3aTeJb, KOTOPBIN MO3BOISET OLEHUTH MPOIPAMMHBIN IPOIYKT.

[Tpu ananu3e kauecTBa MPOrPaMMHBIX CPENICTB, IPEKIE BCETO, OLIEHUBACTCS
NPUTOTHOCTh TPOTPAMMHOTO  CpEICTBAa JJs  TOJB30BATeNsi H  yJ00CTBO
oOciy>)kuBaHUsl NI TporpaMmmucTa. B mpocreiiieMm ciydae, OlleHKa KadecTBa
OCYIIIECTBIISIETCS C MCMOJIb30BAHNEM OIEPAIIMOHHBIX TMOKa3aTeNel U TEXHUUECKUX
IIOKA3aTeJIeH.

Onepayuonuvie  noxazamenu  XapakTEPU3yIOT  MPUCIIOCOOJIEHHOCTb
IPOrpaMMHOTO CPEJCTBA K BBIMOJHEHUIO BO3JIOKEHHBIX Ha Hero ¢yHkuui. K
OTNEpalIOHHBIM MOKAa3aTelsIM OTHOCUTCS TaKHe I[IOKa3aTeld, Kak: MpocToTa
OOIIEHHS TMOJIb30BATENsl C MPOTPAaMMHBIM MPOIYKTOM; yA00OCTBa OOYy4YEHHS U
CpeICTBa MOMOIIHN; IPUCIIOCOOIEHHOCTh K COITPOBOXKICHUIO.
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Texnuueckue nokazamenyu TPOTPAMMHOM peaTU3aLMH  XapaKTEPU3YIOT
3G (HEKTUBHOCTH MPOrPAMMHON peanu3aluy alropuTMOB C TOYKW 3PEHHs 3aTpar
NaMATU ¥ MallTUHHOTO BPEMEHHU.

B ycnoBusix cyiecTBOBaHMs pbIHKA MPOTPAMMHBIX MPOJIYKTOB, BaXKHBIMU
XapaKTEPUCTUKAMU ITPOTrPAMMHBIX TIPOYKTOB SIBJISIIOTCS TAKXKE:

® CTOMMOCTb;

®  KOJIMYECTBO MPOJAK;

® BpeMs HAXOXJICHUS Ha PbIHKE (JUIUTEIBHOCTh NPOJIAXK);

® U3BECTHOCTH (PUPMBI pa3pabOTUUKA U IPOTPaAMMBI;

® HaJU4Ke MPOTPAMMHBIX MMPOJAYKTOB aHAJIOTUYHOTO HA3HAYECHUSI.

8. MeToabl OLIeHKH 3aTPaT Ha pa3padoTKy MPOrpaMMHBIX CPeACTB

[Ipu ompeneneHun TPYAOBBIX M CTOMMOCTHBIX 3aTpaT Ha pa3pabOTKy
MPOTrPAaMMHBIX CPEACTB MOXXHO BBIJICIUTh YEThIpe Oa30BBIX HaIpaBJICHUN B
Pa3BUTUH METOJIOB OLICHKU:

1. MeTonasl aHaJIOTHH.

2. HopMmaTuBHbBIE METOIBI.

3. MeTon 3KCHEPTHBIX OLEHOK.

4. HccnenoBaTeibCKUe METOIBI.

Memoowvl ananocuu OCHOBAaHBI Ha HCIIOJIb30BAaHUE B KadecTBE 0Oasbl i
OLICHKH TPYJOBBIX M CTOMMOCTHBIX 3aTpaT IapaMeTpPOB paHEE BBIMOJHEHHBIX
aHAJIOTUYHBIX MPOrPAaMMHBIX pa3pabOTOK.

B stoMm ciiydyae mpeamnosiaraeMble 3aTpaThl OMPEACIISIOTCS M0 (PaKTUYECKUM
JAHHBIM O pacxojax COOTBETCTBYIOIIMX MpOrpaMM aHaJIOroB €  HX
KOPPEKTHUPOBKON  MOMPaBOYHbIMU ko3 duiimeHTamu.  3HAUYEHUS  OTUX
KOd(pPUIIMEHTOB, a TakKe BBHIOOP M COMOCTABJICHHWE C AaHAJOTHUYHBIMU
MPEANIECTBYIONMMHU Pa3padOTKaMU OMPEIEISIETCS] IKCIIEPTHBIM ITyTEM.

Hopmamuenvie memoost OCHOBaHBI Ha TPENBAPUTEITHLHOM YCTaHOBJICHUH
HOPMATHBOB 3aTpaT MyTeM OOOOIIEHUsI ONbITa CO3/IaHUS KOHKPETHBIX
mporpaMMHBIX cpeactB JuddepeHupoBaHHble HOPMATUBBI 3aTpaT OIPEICIISIO
BEIMYMHY OXKHUJAEMBbIX 3aTpaT Ha pa3paboTKy NPOrpaMMHBIX CpPEICTB B
3aBUCUMOCTH OT OCHOBHBIX TapameTpoB. K uHciy OCHOBHBIX MapaMeTpoB,
BIUSIIOIINUX HA TPYAOEMKOCTh pa3pabOTKH, MOTYT ObITh OTHECEHBI:
00BEM TTPOTPAMMHBIX CPEJICTB B THICSAYAX YCIOBHBIX MAITMHHBIX KOMaH/I;
CJIO’)KHOCTh pa3pabaThiBa€MbIX MPOTPAMMHBIX CPEJICTB;

CTETICHb HOBU3HBI pa3padaThIBaEMbIX MPOTPAMMHBIX CPEJICTB;

® CTeleHb MCIOJB30BaHMs B pa3paOb0TKe CTaHIAPTHBIX MOMIYJIEH, TUITOBBIX
MPOTrpaMM U MPOrPAMMHBIX CPEJICTB.

Hcnonb30BaHWe HOPMATUBHBIX METOJIOB pacueToB 3aTpaT CO3aloT
MPEANOChUIKK 1711 00OCHOBAaHHOTO TUTAHUPOBAHUS, yde€Ta W IPOTHO3UPOBAHUS
CTOMMOCTHBIX W TPYIOBBIX 3aTpaT Ha CO3JIaHUE MPOTPAMMHBIX CpEJCTB, HX
palMOHAJIBHOTO UCIIOIb30BaHusA. B TO e BpeMs 3TOT METO/I, MPEICTABIISIET COOOM
JIOBOJILHO OOIIYyI0 OIEHKY 3arpaT. B HUX B JOMHKHOW Mepe HE YYUTHIBAIOTCS
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OpraHU3alUOHHO-TEXHUYECKUE (PAKTOPHI (METOIbI BBIMOTHEHUS W OpraHU3AIIHS
paboT, HCTIOIb3yeMble HHCTPYMEHTAIBHBIE CPEACTBA, TEXHOJIOTHH Pa3paboTKy).

Yyer  opraHm3alMOHHO-TEXHUYECKHX  (AaKTOPOB  MPHUCYI]  METOAaM
OKCIIEPTHBIX U UCCIIEOBATEIBCKUX OI[EHOK.

Memoobl sKcnepmmubix oyeHox 3ampam Ha Pa3pabOTKy MPOrPaMMHBIX
CPEICTB TPEACTABIAIOT COOOH W3MEPEeHHS, BBHIMOJHCHHBIH CICIIMATUCTOM,
UMEIOIIUM JIOJDKHBIM OMBIT, 3HaHWE, UHTYHUINI0. [10100HbIE METOBI HE TPEOYIOT
OONBIIMX 3aTpaT HA TMOJIYYEHHUE OICHOK M CBOAMTCS K (DOPMUPOBAHHIO TPYIIIIBI
KOMITETCHTHBIX ~ OKCIEPTOB. ITOT METOJl OIICHOK ONPAaBABIBAIOTCS  IPHU
OTIPEJICIICHHUH 3aTPaT Ha YHUKAJIBHBIE TPOTPAMMHbBIC Pa3paOO0TKH, OTIHMYAIOIIHECS
HOBU3HOW M HE WMCIOIIMX aHAJIOroB. Yarme e MeTOAbl KCIEPTHBIX OICHOK
WCITOJIB3YIOTCSI B COUCTAHUH C IPYTUMHU METOIAMH.

[lpu uccredosamenvckom memoode oyenxa 3ampam Ha pa3pabOTKy
MPOTPAaMMHBIX CPEJCTB SIBIISIETCA PE3YJbTaTOM CHEIHAIBHO MPOBOJUMBIX
UCCJICIOBAHUM, OJKCIEPUMEHTOB W  HAOMIOJIEHUA C  TOCIEOyIomed  ux
CTaTUCTUYECKON 00pabOTKOMA.

Crnenyet paznuuaTh 001IeCTBEHHO-HE00X0auMbIe 3aTpaThl Tpyaa (OH3T) u
dbakTHUecKue 3aTpaThl HA MPOU3BOJCTBO KOHKPETHOTO MPOrPAMMHOIO MPOIYKTA.
OO0111ecTBEHHO-HEOOX0AUMbBIEC 3aTpaThl Tpyda O0a3upyrOTCSs Ha MPOrPECCHUBHOM
TeXHOJIOTUM U A(PPeKTUBHON opranuzanuen Tpyaa. PakTUyecKHe 3aTpaThl Ha
pa3paboTKy MPOTPAMMHOTO M3JETHs OnpenesieTcs (PaKTHICCKUM COCTOSTHUEM e
y KOHKPETHOTO MPOW3BOIUTENSI MpOorpaMMHOro obecrieueHus. [lpu HeHaydHOU
opraHu3anud TpyAa (aKTHUIeCKHUE 3aTpaThl MOTYT 3HAYHMTEIBHO IPEBHINIATH
OH3T.

3aTtpaThl B TE€UEHWE >KMU3HEHHOTO ITMKJIA MPOTPAMMHOIO IMPOIYyKTa MOTYT
pacnpenensaTbCs ~ pa3IMYHBIMH  BapuaHTamMd. [lpy  OJHOM  BapHWaHTe
MUHUMM3UPYIOTCS 3aTpaThl HAa pa3pabOTKy, HO TPU ITOM PE3KO BO3paCTalOT
3aTpaThl Ha compoBoxaeHue. [Ipu npyrom Bapuante 0coboe BHUMAHUE YICISIETCS
BO3MOXKHOCTH 3(P(GEKTHBHOCTH COIPOBOXIEHUA. B 3TOM ciyuyae cokpaTsTcs
oO1ue 3aTpaThl, HO BO3PACTYT 3aTpaThl HA dTare pa3paboTKH.

9. OxoHoMHuYeckas 3IPPEeKTUBHOCTH NPOTPAMMHOI0 M3/1eTHSA
(mpoxykra)

DOxoHoMHuecKass 3((PEKTUBHOCTh MPOTPAMMHOIO M3JEHUS ONpenesercs
COIMOCTAaBJIEHUEM MOTy4aeMoro 3dexra OT IpUMEHEHUS TPOTPAMMHOTO CPEACTBA
C 3arparaMM Ha TporpamMmHoe cpeAcTBo. Eciaum mnporpaMMHOE CpelcTBO
M3rOTOBJICHO Ha MPOAaXy (MIPOrpaMMHBIN MPOJIYKT), TO IKOHOMHYECKUH 3DPeKT
OT €ro MCIOJIb30BaHUs paclpeAeseTcsl MeXIy MOKynaTeasiMu (IT0JIb30BATEIEM) U
POIaBIIOM (pa3paboTYMKOM MPOTPAMMHOTO CPEJICTBA).

Onenka 53(pGEeKTUBHOCTH TMPOTPAMMHOTO CPEACTBA MJis TMpOJAaBIla |
MOKYyTaTesl OCYIIECTBIIAETCS IOPA3HOMY.

Jns  monb3oBarens (MOKymaress) TUIIOBOTO MMPOTPaMMHOTO CpEACTBa
MPUOBLITH OMPEACISIETCS COMOCTAaBICHUEM TTI0JTy4aeMOro SKOHOMUYECKOTO dhdexTa
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OT TPHUMEHEHHS MPOTrPaMMHOIO CpEICTBA C 3aTpaTaMd Ha €ro MOKYIKYy H
OCBOCHHE.

Jns nponaBua (paspaboTurika) NpUObUIL OINPEACNSIETCS COMOCTaBICHUEM
BBIPYUYEHHOM CyMMBI OT MPOJAKU BCEX IK3EMIUIIPOB MPOrPAMMHOIO MPOAYKTa C
3aTpaTaMu Ha ero pa3zpaboTky.

[Ipu pacuere nokazareneit JKOHOMUUECKON 3PPEKTUBHOCTU PA3TUYALOT:

® BO-TIIEPBBIX, PKOHOMHUUYECKUH 3(DPEKT OT MPUMEHEHHS pacCMaTpUBAEMOTO
IPOrPaMMHOIO CPEJCTBA;

® BO-BTOPBIX, OKOHOMHUYECKHMH 3S(PPEKT OT NPUMEHEHHS MPOTPAMM,
BBITIOJIHEHHBIX Ha 0a3e paccMaTprUBaEMOIo IPOrpaMMHOTO CPEJICTBA;

® B-TPEThbUX, OKOHOMUYECKHHA d(PPexkT OoT oKazaHus yCIyr IO
COMPOBOXKJICHUIO pACCMATPUBAEMOT0 MPOTPAMMHOI0 CPE/ICTBA.

[IpyumeHeHue  MpPOTpaMMHOIO  M3ZENUS  IpeaAnosjaraeT  MOBBIIICHUE
MPOM3BOAUTENLHOCTH TpyJda TMOJB30BaTeNsl MPOTpaMMHOTO  cpeAcTBa. B
MPOCTEHIIIEM CIy4dae, 3TO 03HAYAET, YTO IMOJIH30BATEIb BHIMOJHIET TOT K€ 00BhEM
pabot ¢ MeHbmmuMH 3arparamu. COMOCTaBUB 3aTpaThl NpPU TMEPBOHAYATHLHOM
BapHaHTe HW B CIy4yae MCIOJb30BaHUS PACCMATPUBAEMOT0 IPOTPAMMHOTO
MPOJYKTA, MOJy4aeM OLEHKY SKOHOMHYECKOUN 3(PPEKTUBHOCTH.

3aBUCUMOCTh [IJIsl OMNpEIETIECHUS AKOHOMUUYECKOTO 3(P(deKTa MOXKET ObITh
IpEeJICTaBJICHA B CIEYIOIIEM BHUJIE:

E= C6-CH
rie E — skoHomumueckuil 3(@dexT oT BHenpeHuss HoBoul paszpabotku; Cz; —
CTOMMOCTh O00paOOTKM 3KOHOMHUYECKOM HH(POPMALMK TMpPU HCIOJIb30BAHUH
0azoBoro Bapuanrta; C, — CTOMMOCTh OOpPabOTKH IKOHOMHYECKOW WH(pOpManuu
IpU [IpejiaraeMoM BapHUaHTe.

B Tom cnywae, eciu mNpUMEHsEeMOE NPOrpaMMHOE CPEACTBO SBISIETCS
COCTAaBHOM YacThi0 MPUHIMIHAIBLHO HOBOH CHCTEMBI, TO PacueT BBINOJIHSICTCS
KOCBEHHBIM o0Opa3oM. lcmonb3oBaHHe NPUHLUIIKATBHO HOBOM CHUCTEMBI, Kak
PaBUJIO, MPUBOAUT K CO3/JaHUIO NMPUHIUIHUAIBHO HOBOW TEXHOJOTHMH PabOThI
M0JIb30BaTeNsl. JTO O3HAYAET, YTO IOJIb30BATENb HE OYAET BBINOIHATH TOT K€
o0beM paboTel ¢ MeHbIMMH 3aTparamu. OH OyAeT BBINOJHATH COBEPIICHHO
HOBYIO paboTy. B stom ciydae oineHuBaercs 3((dEeKT OT HMCHOJIb30BaHUS BCe
cucteMbl. D(PPeKT OT HMCTHOIB30BaHUS KOHKPETHOTO MPOTPAMMHOIO TPOIYKTa,
SIBIISIOIIETOCS. COCTaBHOW YACThIO CHCTEMBI, MOXHO MPHUOJIMKEHHO OIICHUTH
MPOMOPIIMOHAIIBHO €0 A0JU B 0011eM 00beMe MPOrpaMMHOTO 00ECIIEYEHUSI.

B kadecTBe mokazateneit 3koHOMUYECKON 3(h(EKTUBHOCTH, KaK MpPaBUJIO,
UCTIONB3YETCsI TIOKA3aTeNN: TOI0Basi SKOHOMUSI; TOJJOBON SKOHOMHYECKUN d(DPEeKT;
CPOK OKYTIa€MOCTH.

['ogoBass »xonomusi E,, mnomyuaemass mnpeanpusTueM OT MNPUMEHEHHS

JTAHHOTO TIPOTPAMMHOTO CPEJICTBA, PACCUUTHIBAETCS IO PopMyIIe:
N

E. =) Vi* (C,—Cy),
k=1
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rae N — KOIM4ecTBO 3a7a4 MPEeAnpUiTHs, pa3pabOTaHHBIX C MOMOIIBIO JTAHHOTO
POrpaMMHOr0 CpeacTBa; Vi — 00BbEM MHporpaMMmHoOro obecrnedyenuss no k — i
3a/1a4e, BBIIIOJHEHHOIO C IOMOIIBIO JaHHOIO MpPOrpamMMHOro cpeactBa; Cg —
CTOMMOCTb Pa3pabOTKH OJHOW MPOTrpaMMHOMN €IMHMIIBI HA OCHOBE BHEIPEHHOTO
POrpaMMHOT0 0OecreyeHusI.

['omoBoii skoHOMHYeckuid 3¢gdext F, oT BHeIpeHus paccMaTpuBaeMoro
MPOrPaMMHOTO CPEJICTBA OMPEIESETCS M0 Ccheayomie gopmyiie:

F.=E,-C,

rae - C, — CTOMMOCTB IIOCTaBKH PACCMATPUBAEMOI0 IIPOrPaMMHOTO 00ECIIEYEHHS.

Cpok OKynmaeMoCcTH  ONpeAesisieT Mepuoi, sl KOTOPOro HSKOHOMHUS,
nojyyaeMasi OT NPUMEHEHHs MPOrPAMMHOIO CPEACTBA, paBHA 3aTpaTraM Ha €ro
pUOOpETECHHE:

rae P — cpok oKynaemMocTy mporpaMMHOrO CpeJICTBA.
10. Ceprudukanusi npOrpaMMHBIX NPOAYKTOB

Ceptudukaum mporpaMMHBIX MPOJYKTOB B HACTOSIIEE BpEMSI BO BCEM
MUpE yJIeNsieTcss OrpoMHOe BHUMaHue. Pa3paboTaHbl crnieluanibHble METOAUKU U
CpelCTBa, CTaHJAApPThl MO OpraHu3anud paboThl IIEHTPOB cepTUUKAINH,
CTaHJapThl  HA  MOKa3aTelu  KadecTBa  MPOTrpaMMHOTO  oOecIeyeHwus,
CTaHAapTU3AIMS TPOLEYPhl TECTUPOBAHUS U JOKYMEHTHUPOBAHUS UHPOPMAIIUH.

B mupoBo#i mpakTthke 0003HAYMIIMCH JABa BHJa cepTU(DUKAIUU: MITKas U
xectkas. Kectkas ceprudukamus — 3TO cepTUPUKAIMS MPOTPAMMHOIO
oOecrieueHusl, MPUMEHSEMOr0o B 0CO0O OTBETCTBEHHBIX MPWIOKEHUSIX (B
aBUAIIMOHHBIX CHCTEMaX, aTOMHBIX DOJEKTPOCTAHIMAX W Ap.). <« KecTkas
cepruduKanus B 00s13aTEILHOM MOPSAKE TOJKHA COOTBETCTBOBATH CTaHAApTaM U
HOPMATHBHO-TEXHUYCCKOMN JTOKyMEHTAITU! TOM WIH poOIeMHO-
OpUEHTHUPOBaHHOW oOmacTu. «Msrkas» cepTUPUKAIKMSA TTO3BOJIAECT TOBBICHTH
PKOHOMHYECKYI0  KOHKYPEHTOCIIOCOOHOCTH  MPOTPaMMHBIX — TMPOIYKTOB U
o0ecreyuTh He0OXOIUMbBIN YPOBEHbY MHTEPGHENHCHOI» COBMECTUMOCTH.

CepTtudukarus moapas3aensieTcsi Ha HECKOJIbKO YPOBHEH: roCy1apCTBEHHBIM
YPOBEHb (IIJ711 0COO0 OTBETCTBEHHBIX CHUCTEM), BEJOMCTBEHHBIN (Hampumep, s
aBUaIlUN) U BHYTPpUPUPMEHHBIN.

[Ipu cepTudukanmuu NOPOrpaMMHOTO OOECIIEYCHHUS HCIIOJIB3YeTCs Kak
CTaHJapThl, TAK WU HOPMATHUBHO-TEXHUYECKUE JOKYMEHTHI Ha JaHHBIA MPOIYKT,
TEXHUYCCKHUE YCIIOBHs, (QYHKIIMOHAIBHBIC XapaKTCPUCTHUKH, BKJIIOYAIONINE C
OJTHON CTOpPOHBI CYIIECTBYIOIIUE CTaHIAAPTHl, a C JPYIOH — «OPHUTHHAJILHYIO
JacTh», KOTOPYIO PEKIAMHUPYET pa3pabOTIUK M KOTOpasi JOJDKHA OBITH MPOBEpPEHA
U yI0CTOCHA cepTUPUKAIIIY.
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11. Bb100Op 1 OLeHKa MPOrPAMMHBIX NPOAYKTOB

[loBbIlIeHHE  3HAYMMOCTU  MPOTPAMMHBIX  MPOJYKTOB U  CTENEHU
3aBUCUMOCTH OTHAEIBHBIX TMOTpeOUTeNed M BCEW HKOHOMHKMA B I1IE€JIOM OT
MPOTrPAaMMHBIX CPEJCTB BBI3BIBAET HEOOXOAMMOCTh M OCOOYI0 aKTyallbHOCTh
po0sIeMbl BIOOpA U OLICHKU MPUTOAHOCTH U KaueCTBa MPOTPAMMHOTO ITPOTYKTA.

Hwxe npeanaraetcst moaxo, KOTOPbIN MO3BOJSIET (hOpMaIn30BaTh MPoLece
BbIOOpPa M OIICHKM MPOTPAMMHOIO TPOJIYKTa, BHIOpAaTh €ro ONTHMAajbHbIC
XapaKTepUCTHKH Ha OCHOBE aHalIM3a MHOXECTBA MPOrPaMMHBIX MPOIYKTOB,
npeiaraéMblX Ha pBhIHKE, 00ECMEYMBAIOIIETO BBIMOIHEHHUE 33JaHHOTO Habopa
byHKIHiA.

[Tpoueaypa BeIOOpa M OIIEHKH MPOrPAMMHOTO MPOAYKTa MOApa3IeisieTcs Ha
CJIEYIOIIIME ATAIBI C BHITIOJHEHUEM psiZia POPMATbHO-JIOTMYECKUX MPOLIETYP:

® oOmnpeleleHUue TEKymMX u Oyaymmx TpeboBaHui K 00paboTke
uHdopMaIuy;

e 0030p BCEX JOCTYIHBIX MPOTPAMMHBIX TPOAYKTOB JIJIsi BBITIOJIHEHUS
TpeboBaHMil kK 00paboTKe HHPOPMaALINH;

® COCTaBlieHHME TepeyHs  Hambojee  MOAXOASIIUX  MPOrPaMMHBIX
IPOAYKTOB;

® OIICHKa OCHOBHBIX XapaKTEPUCTUK TMPOrPAMMHOTO TMPOAYKTa U
IpeIBapUTEIbHBIN BBIOOD;

® OIICHKA KQaU€CTBEHHBIX XaPAKTEPUCTUK MPOTPAMMHOI0O MIPOJIYKTA;

e BBHIOOp MPOrPAMMHOTO MPOAYKTA.

OCHOBHBIMH ~ XapaKTEPUCTHKAMHU MPOTPAMMHOTO TMPOIYKTa SIBISIOTCS;
AITOPUTMHUYECKAsT CIIOKHOCTh, COCTaB W TIyOMHA TPOPaOOTKH peaTn30BaHHBIX
byHKMii 00pabOTKH; TOJHOTA U CUCTEMHOCTh (PYHKIUH 00paboTKH; 00BEM
daiinoB mporpamm; TpeOOBaHHUS K OMNEPAIIMOHHOW CHUCTEME M TEXHUYECKUM
CpEeICTBAaM CO CTOPOHBI NIPOrpaMMHOrO MpPOJAYKTa; TpeOyeMblil 00BbeM
ONEPATUBHOM M JUCKOBOW MAaMSTH; THUII MPOLIECCOPA U BEPCHUS OINEPALMOHHOU
CUCTEMBI.

[Tpu BBIOOpPE ¥ OLIEHKE IPOTPAMMHOTO TIPOYKTa HEMAJIOBAXKHBIM (DaKTOpOM
BBICTYNAIOT €r0 KauyeCTBEHHBIE XapaKTEPUCTHKU: MOOWIBHOCTB; HAJIEKHOCTH;
3Q(PEeKTUBHOCTh;  y4yeT  4enoBeYeCKOro  (aktopa;  MOAUPUIMPYEMOCTH;
KOMMYHUKATHBHOCTb.

Ha BBIOOp ¥ OIIEHKY MPOTPaMMHOTO MPOIYKTA TAK)KE OKA3BIBAIOT BIIHMSHHE:
cTpaHa © (UpPMa-IPOU3BOAUTENH, II€HA, a TaKXE 3aTpaThl CBS3aHHBIC C
BHEJIPEHHEM, COMTPOBOKICHUEM U dKCILTyaTaluen IpoayKTa.

s dhopManu3anuy 3aaddl BHIOOpa W OIEHKHA MPOTPAMMHOTO TMPOAYKTa
BBOJMTCS CIEAYIOUINEe 0003HAUCHUS:

- M — MHOXECTBO MPOTPAMMHBIX MPOAYKTOB, PEATU3YIOMUX TPEOOBAHUS
MOJIb30BaTENIe K 00paboTke MHPOpPMAIIUK; i — UHAEKC MPOTPAMMHOTO TPOIYKTa;
1eM = 1,M;
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- N - MHOXecTBO QyHKIMI 00pabOTKH HHPOPMAIUH, KOTOPbIE HEOOXOIUMO
peanu3oBaTh TOJIb30BATEN0; ] — HWHIAEKC (PyHKIMA 00paboTku WH(OpMaIuwy,
KOTOpbIE HEOOXOIMMO pealin30BaTh nojb3oBarento; jeN = 1,N;

- Cjj — CTOMMOCTB 1 — I'0 IPOrpaMMHOIO IPOXYKTa Ul pealu3alyu j — X
byHkImMit 06paboTku HHDOPMALINY;

- Tj; — Bpems peanu3anyy ¢ IOMOLIBIO 1 — IO MPOrPaMMHOIO NPOAYKTa j — 1
byHKIIMM 00paboTKH HH(DOPMALINY;

- Ijj — oObem omnepaTMBHOW NaMATH, 3aHMMAacMbIM 1 - M IIPOrPaMMHBIM
MPOJYKTOM MPH peasii3aliu j — X (QyHKIHH 00padoTKU UH(pOpMAITUH;

- Gjj - 00ObeM maMATU Ha KECTKOM JIUCKE, 3aHUMAcMbIM 1 — IIPOrPAMMHBIM
MIPOJYKTOM TIPH peasii3aiuu j — X GyHKIHMH 00paboTKu UH(pOpMAIUK;

- Hi; — Tpebyemas TakTOBas 4acToTa, HeOOX0AUMas [UIA 1 - TO IPOrPaMMHOTO
MPOAYKTa MPH pean3aiuu j — X GyHKIHH 00paboTKu HH(pOpMaIUH;

- P;j — o0mas nmpon3BOAUTENBHOCTh TEXHUYECKUX CPEICTB, HEOOXOAMMAs
JUIS 1 - TO IPOrPaMMHOTO IPOAYKTa MpHU pealn3aluuu j — X QpyHKuuid oopaboTku
uH(popManuy;

- 7y OyneBa mnepemMeHHas, paBHas 1, eciM C MOMOIIBIO 1 — TO
MPOTPaMMHOT0 MPOAYKTa peanusyercs j — € PpyHkuuii o0paboTku uHpopMalu u
paBHas 0 — B IPOTUBHOM CIIy4ae.

Torma 3amaya BeIOOpa MPOTPAMMHOIO TPOAYKTa 3aKIIOYAETCS B
clenyromemM: HauTu BeKTop W = {wj;}, MUHUMHU3UPYIONMH (QyHKIIUIO CyMMapHBIX
3aTpar MoJIb30BaTesei.

M N

Z Z Cij >X<Wij —>min,
i=1j-1
pu:

M N
2 2 LiFwy <I;
i=1j-1

M

> wi =1; ;j=1N;

1=1

Wij = 1,0, 1= 1,M; j= 1,N

31ech [, — onepaTuBHBIN 00BeM namsaTu DBM.

Eciu HeoOxomumo yuecTh 00beM maMsTH Ha jkecTkoM aucke  (G),
takToBYt0 4actoty (H) m mpousBomurensHocts OBM (P) mpu ycnoBuu, 4tO
CTOMMOCTBH 3aTpaT He IpeBblmaer BeanuuHbl C, TO ¢opmalibHash IOCTAaHOBKa

3a1a4d UMEET CIEAYIOIIUN BT
M N

Y. 2 (Gy, Cy, Py) wy; —min,
i=1j-1
pu
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M N

2. 2. Cyj wy <G

i=1j-1

M

Z Wij = 1; ;j =1,N;

i=1

Wij = 1,0, 1= 1,M; _] = 1,N.

OdeHb YacTO MOJIB30BATENNb FTOTOB 3aIIATUTh Ty CYMMY, KOTOpas TpeOyeTcs,

aumb Obl MUHUMHU3MPOBATh BPEMsl PEAKIMH MPOrpaMMHOTO MPOAYKTa TIpU

orpannueann mapametpoB (I), (G), (H), (P). Torma dopmanpHas NOCTaHOBKA
3a1aun OyJeT UMETh BUJL:

M N
2 2. Gywy <Gy

i=1j-1
M N
2 2 Hy wy <Hy
i=1j-1
M N
> 2Py wy <Py
i=1j-1
M N
Z Zwij =1J=1,N,
i=1j-1

Wij = 1,0, 1= I,M; j= 1,N.
3nech: G, — JOMYCTUMBIN 00BbEM MaMsITH Ha KEeCTKOM nucke; H, — gomyctumas
TaKTOBass 4acTtoTa; P, — MakcuMmanbHasi NOPOU3BOAUTEIBHOCTh TEXHUYECKUX
cpeacts (OBM).

Eciu MuHMMHU3aIMu TOMJISKUT 00BeM omnepaTuBHOM mamsitu DBM,
3aHUMAaEMbId IPOTPAMMHBIM MPOJYKTOM IPU YCIOBUH, YTO CTOMMOCTh 3aTpaT HE
npeBbliaeT BeauduHbl C, To popmasibHasi MOCTAaHOBKA 3a1a4d UMEET CIEAYIOITUi
BUJI

M N
Z Z IlJ *Wij —>min,
i=1j-1

pu

M N
2. 2 Gy wy <G
i=1j-1
M N
max Z Z ’T1J *Wij —>min,
i=1j-1
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pu

M N

> 2 Ly twy <1
i=1j-1

M

Z Wi = 1; j: I,N;

i=1

Wij = 1,0, 1= 1,M; j= I,N.

Ha ocHoBaHWM pemieHWs TMEpPEYMCICHHBIX 3a7ad  OCYIICCTBIISETCS
MIPEABAPUTEILHBIN BRIOOP M OIICHKA MPOTPAMMHOTO TPOAYKTa, YUUTHIBAIOIIUE €T0
OCHOBHBIC TEXHHYECKHE XapaKTepucTUKU. OKOHYATEIbHBIN BHIOOP MPOTPaMMHBIX
MPOIYKTOB OCYIIECTBISIETCS C YYETOM €ro Ka4eCTBEHHBIX XapaKTEPHUCTHUK
(MOOMIIBHOCTH, HAJEKHOCTU, I(P(HEKTUBHOCTH, ydeTa 4YeIOBEYeCKOoro (akropa,
KOMMYHUKATUBHOCTH), a TakXK€ C y4eTOM CTpaHbl U (PUPMBI TPOU3BOAUTENS
MPOrpaMMHOTO MPOAYKTA.

OaHuM U3 METOJIOB OIIEHKHU KauyeCTBEHHBIX XapaKTEPUCTUK SBIISIETCS METOJ
DKCIIEPTHBIX OIIEHOK, IO KOTOPOMY  IOKa3aTeldW KadecTBa MPOTrpaMMHOTO
MPOJIYKTa OMPEEIoTcs 1Mo hopmyie:

K
A= Zaik,
k=1

rae A; — UHTerpajibHas OIEHKAa KauecTBa 1 — ro MPOrpaMMHOTO CPEJICTBA; ajy —
OIICHKa KauyeCTBa i — IO MPOrpaMMHOTO CpeIcTBa Mo k — My TIOKa3aTesnto KauecTBa;
k=1,K.

TeXHOTOTUYECKH METOJIMKY OIICHKH KadecTBa IMPOTPAMMHBIX TPOIYKTOB
1enecooOpa3Ho peai30BaTh Ha 0a3e METOAUKU SKCIEPTHBIX OIEHOK.

Cnegyer OTMETUTh, YTO JIO0OM MPOrpaMMHBIA  TPOAYKT MOXET
OIICHUBATKCS TOJIBKO MMPUMEHUTETHLHO K KOHKPETHOM 3a71a4e 1 HUKOMM 00pa3oM He
cam mo cebe. [IporpaMMHBIE TPOAYKTHI, NMpeAHA3HAYEHHBIC JISI BHEIPCHUS B
KadecTBe Oa3uca WHGOPMAIMOHHBIX CHUCTEM, OOJIaIal0T OJHUM  OOIIUM
XapaKTEPHBIM CBOMCTBOM: OHM CIJIOKHBI JJIsl OTIEPATUBHOTO O3HAKOMJICHHS. JTa
npobJiemMa 00yCIIOBJICHA CIEAYIOMMMHU (DaKTOpaMHu:

® CJOXHOCTh HE TOJIbKO BHYTPEHHHUX MEXaHU3MOB pabOThl, HO W
HaOMoaeMoi (PYHKIIMOHAIBHON CTPYKTYPHI.

e Ooybmiol HaO0Op cHenuUUEeCKuX WHCTPYMEHTOB JUIS Pa3IHMYHBIX
obOnmacTeii  MeHemkMeHTa.  Hampumep, MHOTHE  NPOW3BOACTBEHHBIC W
TEXHOJIOTHYECKHE TOHKOCTH HEWU3BECTHBI (PMHAHCOBOMY JHMPEKTOPY, U HA00OpPOT,
TJIaBHBIA WHXXCHEp HEKOMIIETEHTEH B MNPUHIMIAX aHain3a (PUHAHCOBBIX
oTkioHeHnd. Crienuanvct, TPUHAUMAIONTUN PEIIeHUs MO BRIOOPY MPOrpaMMHOTO
KOMITJIEKCa, KaK mpaBwmio, sBisietcs [T — mMeHemkepoM U UMeEeT Jullh 00IIee U
HEIOJIHOE TIPEJICTABIICHUE 00 UCTIOIB3YIONINXCS YIIPABIEHYECKUX METOIUKAX.

® HajgUM4We CHEIUATbHOW  TEPMUHOJIOTHH, OOJBIIOr0  KOJIHYECTBA
CTaHIapTOB U TICEBIOCTAHIAPTOB HHPOPMAITMOHHOTO MEHEHKMCHTA.
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® JJOCTYIIHOCTh MATE€pUAJIOB HCKIIOUUTEIBHO PEKJIAMHOIO Xapakrepa,
(dakTHUeCcKoe OTCYTCTBHE ONMCAHHUS  PEAIbHOTO  OMNbITa  MCIOJIb30BAHUS
MPOrPaMMHOT0 KOMIUIEKCA U UICTUHHOM CTaTUCTUKU BHEAPECHMUS.

Mmuorue 3apyOexHble NpPOrpaMMHbIE MPOAYKTHI HMMEIOT COJMIHBIA U
MO3UTUBHBIN ONBIT MpUMeHeHUsl Ha 3anajae. OJIHaKO He CTOUT 3a0bIBATh, YTO CaMU
no cede MoAXo/Abl K YNPABICHHIO B HAIIel CTpaHe W Ha 3amaje CyUIECTBEHHO
paznuyatorcsa. Hampumep, B OOJBIIMHCTBE pPa3BUTBIX IKOHOMHYECKUX CTpPaH
CYLIECTBYIOT M UIIMPOKO NPHUMEHSIOTCA Ha MPaKTUKE OTPACIEBBIE CTaHIAPTHI
MEHEKMEHTA. Tem camblM, 3anagable tupaxupyembele IIII, kak mnpaswuio,
NO/IPAa3yMEBAIOT HAJWMYME OOILIEro periaMeHTa YOpPABJICHHS JEATEIbHOCTHIO
OpEeanpusITUs, TPU 3TOM, TNO3BoJisAA (Omarogaps IIMPOKUM BO3MOXKHOCTSIM IO
HACTPOMKE) YUUTHIBATh BCE MHAMBUIYalbHBIE 0COOCHHOCTU. TO ke caMoe MOKHO
OTHECTHU M K TOHSTHIO «OTpacjeBoe pelieHue». He cexper, 4To mpakTUYeCKu He
CYLIECTBYET OTPACJIEBbIX YNPABICHUYECKUX CTaHJIAPTOB (MMEIOTCS B BUJy UMEHHO
yIpaBJICHUYECKHE, a HE TEXHOJOIMYECKHE CTaHAapThl), W JABa NPEIIPUATHSA,
OTHOCSILENCS K OJHOW OTpaciy, MOTYT MPUHUUMIHAIBHO Pa3inyaTrbcsl C TOUYKU
3peHus JEUCTBYIOLIErO YIPABICHUYECKOTO PErJIAMEHTA.

HecoMHEHHO, KOMIUIEKCHBIE 3apyOeKHbI€ PEIICHUs] TPUMEHUMBI U Yy Hac.
bonee Toro, mpu NpaBWIBHOM MOAXOJE, MX HCIOJIb30BaHUE OyAeT HE MeHee
IPOAYKTUBHBIM, YeM Ha 3amnaze. OQHako, A TOro, 4YToObl UX BHEAPEHUE ObLIO
YCHEIIHbIM, BCEraa HEeoOXOIMMO OCYIIECTBIATh pPEOpPraHu3aluil0 Ou3HEC
IPOLIECCOB, pa3pabaThiBaTh M YTBEP)KIATh pErVIAMEHT BCEX MpoOLEeayp U
anropuTMoB. M3BECTHO, YTO TaKOW NOAXOJA HE SBISIETCS JEUIEBBIM, OJHAKO
OLIMOOYHO B LIEJIAX SKOHOMUM M30€raTh €ro M BKJIaJbIBaTh MUJLIMOHBI TOJJIAPOB B
Her((PexkTuBHYI0O MHGOPMAIIMOHHYIO CHUCTEMY, MbITAACh HACTPOUTbH, HAMPUMED,
HACTPOMUTH MOJICUCTEMY MPOU3BOACTBEHHOTO IJIAHUPOBAHUS B TEX ClIydyasix, KOrmua
cama mpolleaypa IJIaHUPOBAHHS Ha TPEANPUSTAU HE PETJIaMEHTUPOBAHO U Jie-
(bakKTo He CyIIecTBYeT.

HeoOxoauMocTh OLIEHKM KauyecTBa MPOTPaMMHBIX MPOJAYKTOB CJEIyeT
paccMaTpHUBaTh CO CIAEAYIOIIMX MO3ULINN:

1.9¢dekTuBHOCTH ~ QPYHKIMOHUPOBAHUS  WMHIAYCTPUU  IPOrPAMMHOIO
oOecrieyeHusi B IIUPOKOM CMbIciie. B 3ToM ciydae mokasaTend KadyecTBa
XapaKTEPU3yIOT OOLIMI YPOBEHb Pa3IMYHBIX KJIACCOB MPOTPAMMHBIX MPOAYKTOB, U
naeT nHGOpPMAIIHIO AJI MOATOTOBKU PEKOMEHAAUI 00 UX JadbHENIEM pa3BUTHH.

2. lloBplieHWe HMHPOPMUPOBAHHOCTH  TIOJIb30BATENIEM O  KayecTBE
MPOrPaMMHBIX MPOAYKTOB C LEIbI0 00J€e aKTUBHOTO MX BIUSHUSA HA MOBBILICHUE
3¢ ()EKTUBHOCTH U KaYECTBA MPOTPAMMHBIX MTPOTYKTOB.

3. TloBbimeHne OOOCHOBAHHOCTHM  TMPUHUMAEMBIX  PEHICHUH  TIpH
npUOOpPETEHUH MPOTPAMMHBIX IPOTYKTOB.

12. KaTeropusi cCrieifuaJJucTOB, CBSI3AHHBIX C CO3IaHUEM U
IKCILUIyaTALIMU POrPaMM

OcHOBHasi KaTreropus CIELHAIMCTOB, 3aHATHIX Pa3pabOTKOM Mporpamm —
3TO MpOorpaMMUcThl (programmer). IIporpaMMHUCTBl HEOIHOPOIHBI IO YPOBHIO
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KBaMM(UKALIMK, a TaKXKe MO XapakTepy cBoeil nestenbHOcTH. Hamboree wacto
NPOTrPAMMUCTBI  JIENSATCS HA CHUCTEMHBIX NPOrPAMMHCTOB, MPUKIATHBIX U
aHAJIMTUKOB.

B co3manuu ¥ 3KCIuTyaTalldd MpOrpaMM TakKe YYacTBYIOT MOCTaHOBIIUK
3aJlayu, aIMUHUCTPATOp 0a3bl JaHHBIX, KOHEUHBIN MOJIb30BATENb (pHUC S.).
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Puc 5. Cxema B3auMOAEHCTBUS CIEIUATINCTOB CBI3AHHBIX C CO3IaHUEM U
DKCIUTyaTalueN IporpaMm

Cucmemnuviti npoepammucm (system\ software programmer) 3aHUMaeTCs
pa3pabOTKOM, DKCILTyaTallMel W COMPOBOXKICHUEM CHUCTEMHOTO MPOTPAMMHOIO
oOecrieueHusl, MOAJACPKUBAIOIIETO  pabOTOCIIOCOOHOCTh  KOMIIbIOTEpA U
CO3MAIOIIETO CPEey JJIS BBITIOJHEHUS MPOrpaMM, 00ECIICUUBAIOIINX PeaTU3allnio
GyHKIIMOHATBHBIX 3a71a4.

Ilpuxknaonou npoepammucm (application programmer) OCYIIECTBIISIET
pa3pabOTKy M OTJIAJIKYy IPOTpaMM IS PElIeHHs (PYHKITMOHAIBHBIX 3a71a4.

llpoepammucm-ananumux (programmer- analyst). 310 HOBast
KBATM(PUKALNUS TPOTPAMMUCTOB, KOTOpas TMOSBISETCS B YCIOBHUSAX CO3JaHUS
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Oonpmix 1O MacmrabamM U QyHKUMSIM 0OpaOOTKM Mporpamm, KOTOPBIN
aHAJIM3UPYET M MPOEKTHPYET KOMIUIEKC B3aUMOCBSI3aHHBIX IpOrpamm JUisl
peann3anMu QyHKUMHA NpPEeAMETHON 00nacTu (COBOKYNHOCTH (DYHKLIHMOHAJIBHBIX
3a/1a4).

Ilocmanoswux 3adayu y4aCTBYeT B IPOILIECCE CO3JaHUS IpPOrpaMM Ha
HA4aJIbHOW cTaauu paldoT.

Aomunucmpamop 6a3vl  OaHHLIX BBITIOJHSIET PabOThl CBSI3aHHBIX C
OpraHU3aIMOHHON MOANEPKKON 0a3bl TaHHBIX. Takas HEOOXOAMMOCTh BO3HHUKAET,
ecnu 0a3a JaHHBIX SIBJISETCS WHTETPUPOBAHHOM, oOecreunBaronieil padboTy c
JAHHBIMU MHOTUX HPUIIOKEHHIM.

Koneunwvii nonvzosamenv (end user) siBISIETCS OCHOBHBIM IOTpEOUTENEM
IporpaMM M OTHOCHTCS, Kak NpaBWIO, K KATErOpUHM IOJIb30BATENEH —
HermporpaMMucToB. KOHEUHBI MMONb30BaTENb HE SBISETCA CHELUAIMCTOM B
o0nacTi MporpaMMHpPOBaHUsS, T. €. HE BIAJEET METOJaMH U TEXHOJOTHUEH
IIPOCKTUPOBAHMSI W CO3JAHUS IPOrpamMM, HO HMMEET JJIEMEHTAPHBIE 3HAaHUSA U
HaBbIKM pPaOOTBl C BBIYMCIUTENIBbHOM TexHUKOH. Takas kBanudukanroHHas
XapaKTepUCTUKa II0JIb30BATENSl IMPOTrPAaMMHOIO OOECHEYeHUsT B 3HAUYUTEIbHOU
CTENEHU BIMAET Ha creuudukanuio TpeOOBaHMI K CO3/1aBaeMbIM Iporpammanm,
uHTepdericaM, popMaM MaITMHHBIX JTOKYMEHTOB, TEXHOJIOTUH PELICHUS 3a]jaul Ha
OBM.

Bosmoxna JKCIUTyaTalus IIporpaMm KBaIM(PUIUPOBAHHBIMU
POrpaMMHUCTAMHU WUJIU CHEHHUAIBHO OOYYEHHBIMH TEXHHMYECKUMHU PAOOTHUKAMHU —
oneparopamu OBM. BsaumoneicTBue CHENUAIHUCTOB PA3IMYHOTO  BHUJA,
YYaCTBYIOIIMX B CO3JaHUU M 3KCIUTyaTallMu Iporpamm, IMoka3zaHo Ha puc. B psane
CJIy4aeB OJIMH CIIELHUATMCT COBMENIAET HECKOJIBKO BUIOB J€ATEIbHOCTH.

AnMuHHCTpaTOp 0a3bl JAHHBIX U CUCTEMHBIM MPOTPAMMUCT OCYIIECTBIISIIOT
HOJIFOTOBKY MH(POPMAIIMOHHBIX U MPOTPAaMMHO-TEXHUUYECKUX YCIOBUN /Uil pabOThI
nporpamm. IITyHKTUpHBIE JTMHUU ITOKA3BIBAIOT YYaCTHE CHELUAINCTA B KaYECTBE
KOHCYJIBTAHTA.

13. IIpaBoBbIe MeTOABI 3AUTHI IPOrPAMMHBIX POAYKTOB

Crenupukoi mporpaMMHBIX MPOAYKTOB SBIISIETCS TO, YTO UX pa3padoOTKa,
WCIIOJIb30BaHUE U IKCIUTYaTalus JOJDKHA BBINOJHATHCS HA ITPABOBOW OCHOBE.

[IpaBOBBIE METO/IBI 3AIUTHI TPOTPAMMHBIX MPOAYKTOB BKJIIOYAIOT:

® [IATEHTHYIO 3alIUTY;

® JIMLEH3WOHHBIE COTJIAIECHUS U KOHTAKTHI,

® 3aKOH O IIPOM3BOJCTBEHHBIX CEKTOPAX;

® 3aKOH 00 aBTOPCKOM IIpaBe.

Paznuuaror nBe KaTeropuu npas:

® DHKOHOMHYECKHE IIPaBa, NAIOLIME UX O0JagaTeNsIM MPaBO Ha IMOJyuyEHUE
DKOHOMHMYECKMX BBIFOJ OT IMPOAAKHU WM HCIOJb30BAaHUS IPOTPAMMHBIX
IIPOYKTOB;
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® MOpaJIbHBIE MpaBa, 00ECTICUNBAIONIUE 3AIMUTY MPaB JUIYHOCTA aBTOpa B
€ro MPOU3BEACHUSX.

Bo  MHOrMX  IIMBMJIM30BaHHBIX  CTpaHaX  HECAHKIMOHHPOBAHHOE
KOIMPOBaHUE TPOrpaMM B IENSAX MPOAAKU WM OECIUIATHOTO PaclpOCTpaHEHUs
paccMaTpuBaeTcs Kak TOCyJapCTBEHHOE MPECTyIUICHUE, KapaeTcs mrpadoM HiId
TIOPEMHBIM 3aKkiroueHreM. Ho, K cokaneHuro, caMo aBTOPCKOE IIpaBO HE
oOecrieuynBaeT 3alIUTy HOBOW WJCH, KOHIICMIIWW, METOJOJIOTMH W TEXHOJIOTHH
pa3pabOTKH MPOTrpaMM, TOAITOMY TpeOyeTCs TOMOTHUTEIBHBIC MEPBI UX 3aIUTHI.

Ilamenmnas 3awuma yCTaHABIWBAE€T TMPUOPUTET B pa3pabOTKe U
UCIIOJb30BAaHUU HOBOTO TMOAXOJAa WJIM METoJa Mpu pa3paboTKe Mporpamm,
YAOCTOBEPSIET UX OPUTUHAIIBHOCTb.

Cmamyc npou3so0CmeeHH020 CeKmopa 0ns npocpammvl OTPAHUIUBAET KPYT
JIUII, 3HAKOMBIX WJIM JOIMYIICHHBIX K €€ AKCILTyaTallly, a TAKXKe ONpeaesieT Mepy
UX OTBETCTBEHHOCTH 3a pa3rJiallicHHe CeKpeToB. Hampumep, wucCHosb3yeTcs
MapoJIbHBIN JOCTYN K MPOTPAMMHOMY MPOJIYKTY WM 0a3e JaHHBIX, BIUIOThH [0
napojiei Ha OTIEeNbHBbIE PEXKUMBI (YTEHHE, 3alKUCh, KOPPEKTUPOBKY U T. I.).
[Iporpammel, kKak 0OBEKT OOJBIION CTOMMOCTH, HEOOXOAMMO OXPAHSATh OT KpPaxHu
U TIpETHAMEPEHHBIX HAPYIIICHUIA.

Jluyenzuonnvie coenauieHus pacrpoCTPAHAIOTCS HA BCE aCHEKThl IPaBOBOM
OXpaHbl MPOrpaMMHBIX MPOJIYKTOB, BKJIIOYas aBTOPCKOE TMPaBO, MATCHTHYIO
3alllUTy, MPOU3BOJACTBEHHbIE CeKpeThl. Hambosiee dYacTo HUCHONB3YHOTCA
JIMIIEH3UOHHBIE COTJIAIIEHUS Ha Mepe/ladyy aBTOPCKUX IPaB.

JInueH3ust — J0roBop Ha nepeAady OJHUM JIMLIOM (JMUEH3HAPOM) IPYroMy
auiy (JULEeH3UaTy) MpaBa Ha KMCIOJIb30BAaHWE HWMEHU, MPOIYKIHMH, TEXHOJIOTUU
uin ycnyru. JluneHsuap yBeIMYHMBAET CBOM JOXOABI COOPOM JIMIIEH3UOHHBIX
COTJIAIICHUM, pacHIupsieT 00JacTh PACIPOCTPAHECHUS] MPOTPAMMHOTO MPOAYKTA,
JIMIIEH3UAT U3BJIEKAET HOXO0/bI 32 CUET UX IPUMEHEHUSI.

B nuIeH3MOHHOM COTJIalIEHUH OTOBapUBAIOTCSl BCE YCJIOBUS IKCILTyaTallUH
IIpOrpamMM, B TOM YMUCIE co3AaHue Konui. Ha kaxaon konuu nporpaMmsel JOJKHBI
OBITh TE K€ camMble OTMETKHU, YTO U HA OPUTHHAJIE:

® 3HAK aBTOpPCKOro mnpama (00bMHO ©) W Ha3zBaHWE pa3paboTyuKa, rojaa
BBIITyCKa MPOTrpaMMBbl, TPOUUX €€ aTpUOyTOB;

® 3HAK NAaTEHTHOM 3allUThI UM MTPOU3BOJICTBEHHOTO CEKTOPA;

® TOProBbI€ MAapKH, COOTBETCTBYIOIIME HCIOJIb30BAHHBIM B MpOrpamme
JPYTUM TPOrpaMMHBIM u3eiusiM (00biuHO ™ 1 HazBaHue (UPMBI pa3paboTUYHKa
MPOTPaMMHOTO IIPOJIYKTA);

® CHMBOJ  3aperHCTPUPOBAHHOTO  MpaBa  HA  PacIpoOCTpPaHEHUE
MPOTrPaAaMMHOTO MPOAYKTa (00BIYHO ®).

Cy1iecTByeT HECKOIBKO BUJIOB JIMIICH3UHU HAa IPOTrPaAaMMHBIE TTPOAYKTHI.

Ucknouyumenvhas auyensuss — TpoAaxka BCEX HMMYUIECTBEHHBIX MpaB Ha
NpPOTPaMMHBI  MPOAYKT. [Tokynmarento  JMIEH3UH  TPEAOCTABISIOTCS
UCKJIIOYUTEIBLHOE MPaBO Ha WX HUCIOJIb30BaHUE, a aBTOP WJIM Biajesel] MaTeHTa
OTKa3bIBA€TCA OT CaMOCTOATEIIBHOTO WX MPUMEHEHHS WIM NPEIOCTaBICHUS
JPYTUM JIUIIaM.
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OT0 camblil JOPOTOM BU JIMIEH3UHU, K HEMY IPUOETraroT AJii MOHOIIOJIBHOTO
BJIAJCHUS, JIMOO C LIETBI0 U3BJICUYCHHS JOMOJHUTENbHON NpUObUIH, OO0 C 1ENIbI0
MIPEKPAILICHHE CYIIECTBOBAHUS PbIHKA MIPOTPAMMHBIX CPEACTB IMPOTPAMMHOTO
MPOAYKTA.

Ilpocmas nuyensus -  JWALEH3WAP NPENOCTABISIET MPABO JIUIECH3UATY
UCII0JIb30BATh MPOTPAMMHBIN IPOYKT, OCTABJISISA 3a COOOM MpaBO MPUMEHSTh UX U
MPEAOCTABIATh HA AHAJIOTUYHBIX YCJIOBUAX HEOTPAHUYEHHOMY YHCIY JIHI
(JIueH3uaT MpU 3TOM HE MOXET CaM BbIJaBaTh CYOJUMUEH3HH, MOXET JUIIb
poAaBaTh KOMUU TPUOOPETEHHOTO MPOTPaMMHOTO MPOAYKTA).

Takoil Bua nuuEeH3UM TpUOOpeTaroT auiep (Toprosen), MO0 QUPMBI-
IIPOU3BOJMTENM, HMCIHOJIb3YIOIINE KYIUICHHBIE JIMLIEH3UU KaK COIyTCTBYIOLIUI
TOBap K OCHOBHOMY BHUJIY JeATEIbHOCTH. Hampumep, MHOTHE MPOU3BOAUTENIN U
(GupMBI, TOPTYIONIUE BBHIYMCIUTEIBHON TEXHUKOW, OCYHIECTBIAIOT MPOAAKY
BBIYMCIIUTEIbHON TEXHUKU C YCTAHOBJICHHBIM JIMIIEH3UOHHBIM MPOrPAMMHBIM
obOecrieueHrneM (OnepalroHHasl CHUCTEMa, TEKCTOBOM pENaKTOp, 3JIEKTPOHHAS
Tabnuila, rpaguIecKue MakeThl U T. 11.).

Imuxemounas auyeH3uss — IJIALEH3US HAa OJHY KOIHUIO IPOTrpaMMHOIO
npoaykra. JlaHHBI THUI JUUEH3UM TPUMEHSETCd NPH PO3ZHUYHOM MpPOJaxkKe.
Kaxnpiii opuimanbHblii MOKYMATeNb 3aKII0YaeT JUIEH3MOHHOE COTJAIICHHE C
IIPOJIABIIOM HAa MX HMCIIOJIB30BAaHUE, HO IIPU 3TOM COXPAHSETCS aBTOPCKOE IIPaBoO
pa3paboTymKa.

IKoHoOMUUecKue OmHoweHua MEeX1y JTUIEH3UapOM U JIMIIEH3UAaTOM MOTYT
CTPOUTHCS PA3IUYHBIM 00pa3zoM (puc 6.). 3a mpaBOM MOJIb30BAHUS MPOTPAMMHBIM
IPOJYKTOM BBIIUIAUYMBAETCS €IMHOBPEMEHHOE BO3HArpaXkJeHHE (IayllabHbIN
MJaTex), KOToOpoe W  sBISETCS (pakThuueckoil IeHOW JulleH3ud. Bo3MOXHBI U
NEPUOINYECKUE OTUUCIICHUS JTMLEH3Hapy 3a MPaBo MOJIb30BAHUS B BUJIE POSITH —
(buKCHUpOBaHHAsT CTaBKa B ONpENEJICHHbIE WHTEPBAJIBI BPEMEHU B TEUYCHHE
JEUCTBUS JIMLIEH3UOHHOTO COTJIAlIE€HUs, KaK MPaBWJIO, MPOLEHT OT CTOMMOCTH
MPOTPAMMHBIX MPOAYKTOB.

3aKkoH 00 OXpaHe MPOrpaMMHBIX MTPOYKTOB aBTOPOM MPHU3HAET PUZUYECKOE
JMLO, B PE3YJIBTATE TBOPUYECKON NEATEIBHOCTH KOTOPOIO OHU CO3JaHbl. ABTODY,
HE3aBUCHUMO OT €ro MMYUIECTBEHHBIX IpaB NPUHAIEKAT JIMYHBIE ABTOPCKHUE
paBa: aBTOPCTBO, UMsl, HEIPUKOCHOBEHHOCTD (LI€JIOCTHOCTH) MPOTPaMM.

IHonb30BaTenb IIpaBa Jenbru IIporpamMmmHubIi
NPOAYKT

ABTOp IPOrpaMMbl

Obnanarenp UCKJIFOUUTEIILHON

JIMLEH3UN

O6nagaTens TPOCTOM JTUIICH3UU
ITokynaTenb STUKETOYHOM JIUIIEH3UHT

Puc 6. [Isuxenue npas, ACHET HAa IPOrpaMMHBIE TPOAYKTHI IPU
JULEH3UOHHOM COTJIALIECHHH.
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ABTOpCKOE TIPaBoO JIEHCTBYET C MOMEHTA CO3/IaHUsI MPOTPAMMHOTO MPOTYKTa
B TEUCHHME BCEH JKM3HHM aBTOpA W, MOCJIE €ro CMEpPTH. B TedueHue ompeneeHHOTo
TIEpHOa BPEMEHHU aBTOP MOXKET:

® BBIMMYCKATh B CBET;

BOCIIPOU3BOJIUTH B J1H000# (hopme, TFOOBIMU CITIOCOOaMU;
pacpoCTPaHsTh;

MO (UIIPOBATH

OCYIIECTBIIATH JII000E IPYroe UCIOIB30BaHNE TIPOTPAMMHOTO MPOTYKTA.

ABTOpCKOE TIPaBO HE CBS3aHO C MPaBOM COOCTBEHHOCTH HA MAaTEPHHCKUUN
HOCUTEJb.

HimymiecTBeHHBIC MMpaBa HAa MPOTPAMMHBIN TPOIYKT MOTYT OBITh TIEpPEIaHbI
YAaCTUYHO WJIM TIOJIHOCTHIO APYTHM (PU3WYECKUM WM FOPUIAYECKAM JIHIAM TI0
noroBopy. Ecnmm mporpaMMHBIA MPOAYKT CO3MaH B TOPSIAKE CIYKEOHBIX
00s13aHHOCTEH, UMYIIIECTBEHHBIC TIpaBa MPUHAAIEKAT paboToaaTEeIO.

[IporpamMMHBIE TPOIYKTHI MOTYT HMCIOJB30BAThCS TPETHUMU JIMIIAMH —
M0JI30BATEJISIMU HA OCHOBAHUU JIOTOBOPA € MTPaBOO0IaaTeIIEM.

Jluo, mpaBOMEpHO BIAJACIONIEE HK3EMIUIIPOM MPOTpaMM BIIpaBe, 0e€3
MOJIYYCHUS IOMOJIHUTEIBLHOTO PelIeHUs PpaBoo0IaiaTess, OCYIIeCTBIATh JII0ObIe
JEUCTBUS, CBSI3aHHBIE C (YHKIIMOHUPOBAHUEM MIPOTPAMMHOTO TMPOJAYKTa B
COOTBETCTBHHU C €€ Ha3HAYCHUEM, B TOM YHCJIE:

® YCTaHABJIMBATh OJMH DK3EMIUIApP, €CIM HE NPEIyCMOTPEHO WHOE
COTJIaIlIEHHE ¢ MPaBOOOIaAaTeNIeM MPOTPAaMMHOTO MTPOYKTa Ha KOMIIBIOTED;

® HCIIPABJIATH SBHBIC OIIUOKM;

® AJaNTUPOBATH MPOTPAMMHBIN TPOYKT;

® U3TOTaBJIMBATH CTPAXOBHIE KOMUHU.

3aKJIroYeHue

B coBpeMeHHBIX pBIHOYHBIX YCIOBUSX HHU OJHO KpYNHOE M Jaxe
MaJeHbKOE MpEANpUITHE HE MOXET 0o0oWTHCh 0e3  yciyr uHbopMaruu u
UHPOPMAIIMOHHO- KOMMYHUKAIIMOHHBIX TexHosoruid. HWMudopmanus, B Halie
BpeMsi, 3aHUMAeT OTPOMHOE MECTO B SKOHOMHKE BceX cTpaH. C KakIbIM JHEM
pa3pabaThIBaIOTCS BCE HOBBIE M HOBBIE KOMIIBIOTEPHBIE MPOTPAMMBI, KOTOpHIE
oOJeryaroT mnojgydeHue, o0paboTky u paboTy ¢ HOBOM uH(popmanuei. [loatomy
BOTIPOCHI, CBSI3aHHBIE C pa3pabOTKOH, cepTU(UKalueld, BHIBOJOM Ha PBIHOK
IPOrPaMMHBIX TIPOAYKTOB, WX OICHKA W BBIOOP C YYETOM KOHKPETHBIX
TpeOOBAHMI U YCIOBHI MPUMEHEHHUS MPUOOPETAIOT BCe OOJIbIlIee 3HAUCHHE.
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Keiic-ctagu. « IIpoekTpoBanue ajJropuTMoB M MPOrpaMm»)

C wucnonb3oBanueM mnoaxoaa «MHdopmannoHHOE — MOAENIHpPOBaHME
OpeIMETHOW 00JIaCTU U CBSI3aHHBIX C  HEH MPWIOKEHUN» IPOBECTH
IPOEKTUPOBAHUE AITOPUTMOB UM  TporpaMM  HUHGOPMAIMOHHONH  CHUCTEMBI
«CynepMapkeT».

1. I[TocTanoBKka 3aga4u.

[lenpto moOcCTpoeHUsT HH(MOPMALMOHHONW  CHUCTEMBI «CymnepMapke»
aBiseTcss  cOop, XpaHeHHe, o0OpaboTKa ¥  pacHpoOCTpPaHEHUE  MEXKIY
NOTEHIMAIBHBIMU MOJIb30BATEISAMA UHPOPMALIMA O (PYHKIMOHUPOBAHUH, KAK-TO:
IIPENOCTABIICHUE PYKOBOAUTENIIO OTYETa O JACSATEIBHOCTH CYINEpPMAapKeTa, O
Ipolecce npueMa 3asiBOK, PEerucTpanii U aHaJIn3a JOKYMEHTAllUH, JOHECEHHE JI0
KJIIMEHTOB U paOOTHUKOB (UpMbl MHGOPMALMK O pe3yjbTaTax AESITeIbHOCTH
CyIliepMapKera.

B cooTBeTcTBHM C MOCTaBICHHOM II€JIbIO MOCTPOEHUE HH(POPMAIIMOHHOM
CUCTEMBI OPUEHTHUPOBAHO Ha PEIICHUE CIEAYIOUX 3aa4:

® OTpa3uTh MPOLECC OpPraHU3alMKM  IOCTYIUIEHHWS MPOAYKIHH B
CYIIEpMapKeTe;

® JIETAlIbHO PACCMOTPETh MPOLENYPY NOCTaBKM B  CYyNEpPMapKeT
MPOYKIIMU, KaK OJTHY U3 OCHOBHBIX CTaJIM B €r0 YCIICIIHOM paboTe;

® [IPEACTABUTh KOJMYECTBEHHBIE M KA4YECTBEHHBIE XaAPAKTEPUCTUKU
(YyHKUMOHUPOBAHUS CcylepMmapkeTa Ui BbISIBIEHUS 3(PPEKTUBHOCTU  €ro
NEATEIBbHOCTH ITyTEM COCTABJIEHMSI 3aIIPOCOB;

® OTpa3uTh OTYETHOCTh MO (YHKIHMOHHPOBAHUIO CyNEpPMapKeTa uepes
MPEICTABICHHUE 3aIIPOCOB U OTYETOB.

Penienue 3agaun

B  ocnoBe wuH(popmanmonHoi  cucteMbl  «CynepMapker»  JIKHUT
JWHAMUYECKU OOHOBJIIeMasi MOJIeNb MPEIMETHOM 00JacTh Ha OCHOBE 0asbl
nanubix (BJI).

Jlnst peanu3anyu MoCTaBIEHHBIX 3a/1a4y ucnoiib3yerca Desing Idef u cucrema
ynpasinenust 6a3oil nanubix CYBJ[ Access. IlpoexktupoBanue mHOpMaMOHHON
cucteMbl «CynepMapKeT» OCYLIECTBIISIETCS CPEACTBAMU CHCTEMHO-CTPYKTYPHOTO
aHaJIn3a U Teopueu pessiinoHHoun b/l.
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ITocTrpoenue (GYHKUMOHAIBHOU MOJIEIH npeaAMeTHON  00J1aCTH.
[IpoekTupoBanrie  WHPOPMAINMOHHONW  CHUCTEMBI  OCYIIECTBIISICTCS  IyTEM
nocTpoeHus: GyHKIMOHAIBHOM Moenu npu nomoiu Desing Idef.

a) Omnucanue AEATENLHOCTU CylepMapkeTa B 00meM Buiae (co3gaHue
KOHTEKCTHOM JUarpammel).

[TonoxuB B OCHOBY (DYHKIIMOHAJILHOrO OJIOKa MOJEIM dTall MOCTaBKU
IPOIYKIMUA B CyNEpMAapKeT, YKa3bIBaeM BXOJSIIME U BBIXOJANIME (HOBBIE WIIU
npeoOpa3oBaHHbIE CTaphbie) 00BEKTHI nH()OPMAITMOHHON CUCTEMBI;
yIpaBICHYECKHE aCIeKTHI, OTpaHUYHUBAIOIINE (GyHKIMOHUPOBAHUE
MH()OPMAIMOHHOW CHCTEMbI; MEXaHU3MbI, C TMOMOIIBI0O KOTOPBIX BBIMOJIHSAETCS

nporecc.
IIpaBuiia HNucTpykuus o
obopMIICHHS [premMe ToBapa
CHEJIOK

YcoBus gorosopa

IIOCTaBKH Pacuetnsblil cuet

KonbroHkTypa
I'ocynapcTBeHHBIE CTaHAAPTHI
Ka4yecTBa
— P Yek oruiaTel 3aka3a
[ToTpeOHOCTH Ob6ecrieueHue ) > HeaxIienrosan
S Has
Haknann IPOIYKIFEH HaKJIaHas

» IIponykius
Ha CKJIaJ

Oraen npogax [TyHKT npreMa TOBapoB
byxranrepus

0) Ilyrem nanbHeimeld JAEKOMITO3UIUU JETATHHO PACCMOTPUM MPOIIECC
MOCTAaBKM M pacyera 3a MNOpOAYKIHIO, OT KOTOPOTO TOJHOCTBEO 3aBUCHUT
2h()EeKTUBHOE W PETYNAPHOE TOMOJTHEHUE 3alMacoB U aCCOPTUMEHTa, TO €CTh

pe3ynbTaT (PYHKITMOHUPOBAHUS CyTIEpMapKeETa.
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Takum o0Opazom, uHdOpMaITMOHHAS cucrema «Cynepmapker»

JIEMOHCTPUPYET, YTO BCE BXOAAINIME OOBEKTHI, CBS3aHHBIE C OOECIeYeHUEM

NpoAyKIMEed MW HEoOXoAuMble Uil pabOThl CymepMapkeTa, B pe3yJbTare
(GYHKIIMOHUPOBaHUA WH(POPMAIMOHHON CHUCTEMBI HPOHAYT B COOTBETCTBUHU CO
CTaHJapTaMHU M NPAaBWIAMH, YCIOBHUSIMH JOTOBOpPA MOCTABKU U MHCTPYKLMSIMHU
pPErHCTPALIMIO U aHAJIU3 U IPE0O0pa3yrOTCsl B KOHEUHbIE PE3YNIbTAaThl, HEOOXOAUMbIE
U1t 9P HEKTUBHOM OpraHu3aIy ACSITEIbHOCTH CyTllepMapKeTa.

JaTosornyeckoe  mnpoekrTupoBanme. lcxonas w3 MOCTPOEHHOU
(GYyHKUHMOHATIBHOM MOJENTW, HayMHAeM IMpollecc Cco3JaHusl (PYHKIMOHAIbHBIX
otHomenut. s srtoro uz MC «CM» BBIIEISIOTCS TJIaBHBIE aTpUOYTHI,
OMKCHIBAIONINE JAHHYIO MPEIMETHYI0 0051acTh, TO €CTh AesTenbHocTh CM 1o
O0(QOpPMIICHUIO 3asIBOK, TOUCKY MOCTaBIIMKOB, 3aKIIOYEHHUIO JOTOBOpA U, HAKOHEII,
MOCTaBKE MPOAYKIMH. Mexay aTpuOyTaMy yCTaHABIMBAIOTCS (DYHKITMOHAIBHBIE
3aBUCHUMOCTH, B pE3yJIbTAaTE 4YEro IOJYYalTCSd YHUBEPCAIbHbIE OTHOLICHUS,

cojieprkaiiiie Bcro uHdopmaiuio o copmupoBanHoit b1,
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Co3nanune unpopmaunonHoi cucrembl cpeacrBamu CYBJl Access. Ha
OCHOBE TIOJIYYCHHOW JTEKOMITO3HIIMN YHUBEPCAIBHBIX OTHOIIECHUN (POPMHUPYETCS
Bl nns moctpoenust Tabnuu. Ilo Momenu «CyHIHOCTb-CBSI3b» YyCTaHaBIMBAEM
CBS3M U 3alOJHSIEM YXKE CO3/IaHHble TaOiuIpl. B pesynprare moiydyaeM BCIO
uapopmaruio bJ[ «Cymepmapker», Ha OCHOBE KOTOPOW CTPOWIM 3aIlpoOCHI,
CUCTEMATU3UPYIOUIUE HEOOXOIMMbIE CBEJICHUSI.

Jns Hayana HeOOXOAMMO TIOCTPOUTH CXEMY JIaHHBIX, OTPAXAIOIIYIO
UMEIOIUECS CBSI3H.

HaraeplTosmuwm

HanMeHoEaHH *
Eavnrualizme
FKanu4ecTED
LleHa
CTOMMOCTE  |[w

CpokMEnonHEHHS
JaTalakaza

Homepl oz kK
FKoalocTaBwrKa

F.oallocTaEw meEa

Koalocrasupes
HazeaHne

Aapec

TenedoH

3areM MOXHO MPUCTYNAaTh K MOCTPOEHUIO 3ampocoB. Hambosnee npocTeiM U3
HUX sBisercd 3anpoc " KTo mocrtaBisier mpoayKT', KOTOPBIM BbIJAET Ha3BaHUs

IMOCTABIIMKOB OCHOBHBIX ITPOAYKTOB CYIICPMAPKETA U UMCCT CJ'IGI[YIOIHI/Iﬁ BU:

Maone: | HaumeHosaHHE HasgaHue
Hraa Tatauue: | Horepllozuumm9 F.oallocT aEwWMES
CopTHpoEk.a:
BriBon Ha 3kpaH;
Yonoewe oToopa;
T

Crnenytomuii 3anpoc MPUBOJUT JAHHBIE O TOM, Y KAaKOTO IMOCTAaBIIHKA, MO
KaKoMy ajipecy U Tejie(pOHy MOXKHO J0CTaTh KOHKPETHBIA MPOJYKT, €CIU B HEM
MOSIBUTCSI HEOOXOIMMOCTb. 3alpoCc UMEET CISTYIOIUMA BU/L.
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Mone:

MtaA Tatnuub
CopTHpoeta
BhiEan Ha akpaH;
Henoeue oThopa;

Horepllozumm HaureHoBaHuE FonllocTaswmea HazeaHue Anpec TenegoH
F.on.3akasa Hateplazuium F.on.3akasa FonllocTaswmea FonllocTaswmea FonflocTas
v
"akapoHE!"

HIH:

MoxHO Takke CTPOUTh W 0oJiee CIIOXKHBIE 3anpochkl. Takum, Hampumep,
SBJISIETCSI 3aMPOC, KOTOPBIM MO3BOJISIET MPOCIEAUTH AUMHAMUKY 3aKa30B 0 YHUCIIaM,

TO €CTh IIOKAa3bIBACT KOJIMYCCTBO 3aKa30B CYIICPMAPKETA 110 JHAM.

Mane: | Darasarasa H au1reHOBaHME
Mraa Tagamues | Koglakasa Hortepl oS 9
[ pynnoEaA onepauks: | Mpynnupoeka Count
CopTuUpoEka:
Brigna Ha 3 kpaH:
YHecnoEwe oTdopa:
I

MOXHO Takxke IMPOCICANTD 00BEM IIOCTAaBOK IO AJHAM, TO €CTb CO31aTb
3aIIpocC, KOTOpBIﬁ IIOACYHUTHIBACT KOJITMYCCTBO MOCTaBISIEMOM IMPOAYKIHNH I10 AHAM.

Mone: | CpoklcnonHeHus HaureHoEaHUE EauHuuallsmeperr | KonuyecTeo
Mria Tatnuues | KogJakasza Horepllozmumm Hotaepllozmum9 HoreplTosuumm
[pynnoEaA onepauHa: | Mpynnvpoek.a [ pynnWpoEE.a [ pyYnnMpoEt.a Sum
Coprupoet.a;
BriECd Ha 3KpaH:

Yenoeue oTEopa:;
M

Takum ob6pazom, Microsoft Access MO3BOJSET CTPOUTH JIOOBIE 3aMpPOCHl U

MOJIy4aTh BCIO HEOOXO0AMMYI0 HHGOPMAIIHIO 00 UMEIOIIECHCS COBOKYITHOCTH.

Bonpocs! u 3aganust

1. Kakumu BaxXHEHIIMMHU NpHU3HAKAMH  KJIAaCCU(UUHUPYIOTCS  METOMAbI
MPOEKTUPOBAHMS AITOPUTMOB U MTPOTPaMMm?

2. B 4em cyTh HEaBTOMATU3UPOBAHHOTO NPOCKTUPOBAHHUS AJITOPUTMOB U
nporpamm?

3. B yeM cyTh aBTOMAaTH3UPOBAHHOTO NPOECKTUPOBAHHS AITOPUTMOB M
nporpamm?

4. Kakue moaxojsl MPOEKTHUPOBAHUE AJITOPUTMOB M IPOTrpaMM Haubojee

pacrpoCTpaHEHbI?
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5. B uem 3akirovaercs CyTb CTPYKTYpHOIO HPOEKTUPOBAHUS, U KAKUMHU
METOJaMU OHO MPEICTABICHO?

6. B 4em 3axmrouaercs cyTh MeToAa NpoeKkTupoBanus «MHpopmaonHoe
MOJIEJIMPOBAHUE MPEIMETHOW 00JACTH U CBA3AHHBIX C HEW NMPUIOKEHUI» U IpU
KaKHX yCIOBHUSIX Pa3BUTHUS IPOrPAMMHBIX CPEJCTB OH MOSBUICS?

7. B uem 3akitouaeTcs CyTb 00BEKTHO-OPUEHTUPOBAHHOTO 1MOAX0Aa?

8. Uto sBHsfeTCS LENbI0 TMOCTPOEHUS HMHPOPMAIMOHHOM  CHUCTEMBI
«Cynepmapker»?

9. OObsicHUTE, TIOYEMY B KAUECTBE METOJIa IPOEKTUPOBAHMSI BBIOPAH METO
«MH(popmManiMoHHOE MOJENMpOBaHUE MPEIMETHONW O0JIACTM U CBSI3aHHBIX C HEH
IIPUIIOKEHUN» ?

10. U3 kakux paboOT COCTOUT MPOEKTHUPOBAHHE MH(POPMALIMOHHOW CHUCTEMBI
«Cymnepmapker»
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