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Mertoanueckue yka3zaHus JUI TPAKTHYECKUX 3aHATHd 1o aucnurmumuae MJIK 02.01
Texnonorus pa3pabOTKU TPOrPaMMHOTO OOECIIEUEHUS] COCTABJICHBI B COOTBETCTBHUU C
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cneuuanbHocty 09.02.07 MHpopMalmoHHbIe CHCTEMBI M IPOTPaMMHUPOBAHHE.
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ITPAKTUYECKOE 3AHATHUE Ne 1

Tema: [IpeanocpUIKM CTAaHOBIEHUS TACIUIUINHBI.
[Ipodeccuonanusm B mporpammupoBanuu. [IporpamMmMHbIe MPOIYKTHI (M3IETHS):

oTpesieNieHuUs U KiaccuuKarms

He.]'lb: 03HAKOMHUTHCSA C TEXHOJIOTUEH pa3pa60TKH TEXHUYCCKOI'O 3a1aHUA.
HUcxoaHble naHHbIE (3a1aHKeE):

1. Osnakomutbhes ¢ ['OCT 19.201-78 «Texuudeckoe 3aganue. TpeOoBaHUS K COJIEPKAHUIO U
0(OPMIICHUIOY.
2. O3HaKOMUTKCS ¢ IpUMEPaMK 0(POPMIICHHUS TEXHUYECKOTO 3aJaHusI.

3. IIpoaHanu3upoBaTh MPEAIOKEHHBIE IPUMEPBl TEXHUYECKHUX 3aIaHUNA Ha COOTBETCTBUE
I'OCT 19.201-78.
4. PesynbraTel ananm3a oOpMHUTH B BUAE TaOJIHIIBL.

I'OCT 19.201-78 Enunas cuctema mporpammuoit pokymentanuu (ECIII).
Texnuueckoe 3amanue. TpeOoBaHMs K colaepKaHUI0O W odopMieHuo (c
N3menenuem N 1)

I'OCT 19.201-78

I'pynna T55

MEXTOCYJAPCTBEHHBIN CTAHIAPT

EI[I/IHaSI CUCTEMA HpOFpaMMHOﬁ AOKYMCHTalluN
TEXHUYECKOE 3AJAHUE. TPEBOBAHM A K COJAEPXXAHUIO 1 O®OPMJIEHUIO
Unified system for program documentation. Technical specification for development.
Requirements for contents and form of pressentation
MKC 35.080
Jara BBemenns 1980-01-01

[TocranoBnenuem ['ocynapctBenHoro komurera CCCP no cranaaptam ot 18 nekabpst 1978 r. N
3351 nara BBeaeHus ycranoniena 01.01.80

N3JIAHUE (staBaps 2010 1.) ¢ U3menenunem N 1, yrBepxkaenasiM B urone 1981 r. (MY C 9-81).



Hacrosmuii cranapT ycraHaBIuBaeT NOPSAOK MOCTPOSHUS U 0POPMIICHUS TEXHUYECKOTO
3a/laHus Ha pa3paboOTKy MpOrpamMMbl WM MPOTPAMMHOIO U3JIEHS ISl BBIYMCIUTENbHBIX MAlINH,
KOMIUJIEKCOB M CUCTEM HE3aBUCUMO OT UX Ha3HAUYEHHUS U 00J1acTU MPUMEHEHHUS.

Cranpapt nonHoctsio cootBeTcTByeT CT COB 1627-79*.

* JIocTyn K MEXIyHApOIHBIM U 3apyOCIKHBIM JJOKyMEHTaM, YIIOMSIHYThIM 37I€Ch, MOYKHO
MOJIY4UTh, IEPEHIs 10 cChUIKe Ha calT http://shop.cntd.ru. - [lpumedyanue nu3rotoBUuTesst 6a3bl

JTAHHBIX.
(U3menennas penakius, M3m. N 1).

1. OBIIME ITOJIOXKEHUA

1. OBILIHME ITOJIOXKEHUA

1.1. Texauueckoe 3aganue opopmisitoT B cootBeTcTBUU ¢ TOCT 19.106-78 Ha nucrax ¢popmara
11 u 12 mo FOCT 2.301-68, xak mpaBmiio, 0e3 3armoiHeHus noJiel ymmcra. Homepa nuctos

(cTpaHuI]) MPOCTABISAIOT B BEPXHEH YaCTH JINCTA HAJl TEKCTOM.

1.2. JIuct yTBEp>KIACHUS U TUTYIBHBIN TUCT 0opMisitoT B cooTBeTcTBHM ¢ [OCT 19.104-78.
NudopmaninoHHy0 4acTh (aHHOTALIUIO U COJIEPIKAHUE), TUCT PErUCTPaAIli U3MEHEHHA
JOTYCKAaeTCsl B JOKYMEHT HE BKJIIOUYATh.

1.3. JInst BHECEHUS N3MEHEHUI WM JJOTIOJIHEHUN B TEXHUYECKOE 3aJJaHUE Ha MOCIEIYIOINX
CTausIX pa3pabOTKHU MPOrpaMMbl I IIPOTPAMMHOI0 U3 BBITYCKAIOT JIOMOJIHEHUE K HEMY.
CornacoBaHue U YTBEPXKICHUE AOMOJIHEHUS K TEXHUYECKOMY 33aJaHUI0 TIPOBOJAT B TOM XK€E
MOPSAKE, KOTOPBIM YCTAaHOBIIEH JJI1 TEXHUYECKOIO 3a1aHMUs.

1.4. TexHrueckoe 3a/1aHKe JIOJDKHO COJIEPKaTh CIEYIONINEe Pa3ebl:
BBEJICHUE;

OCHOBaHHUs AJIs pa3pabOTKH;

HazHayeHue pa3paboTKu;

TpeOoBaHUs K IPOrpaMMe WM MPOTPAMMHOMY U3/IEIIHIO;
TpeOOBaHUs K MPOTPAMMHOMN JOKYMEHTAIUH;
TEXHUKO-IKOHOMHUUYECKUE TIOKA3aTEIN;

CTaJIMU U JTaIlbl pa3paboTKu;

MMOPAIOK KOHTPOJIA U IPUEMKH;,

B TEXHUYCECKOC 3aJaHUC OOITYCKACTCA BKIIIOYATh IIPHUIIOKCHU.


http://docs.cntd.ru/document/902249298
http://docs.cntd.ru/document/1200007647
http://docs.cntd.ru/document/1200006582
http://docs.cntd.ru/document/1200007645

B 3aBucumocTtu 0T 0cOOEHHOCTEN MpOrpaMmbl WM IPOTPAMMHOTO U3JENUs JOMYCKAETCs
YTOYHSTH COJEPKaHUE Pa3/IeiOB, BBOJAUTH HOBBIE pa3elibl UIH O0bEIUHATh OTJCIbHbBIC U3 HUX.

(U3menennas penakius, M3m. N 1).
2. COAEP KAHUE PA3JIEJIOB

2.1. B pasznene "BBenenue" yka3plBalOT HAMMEHOBAHUE, KPATKYIO XapaKTEPUCTUKY 001acTh
MIPUMEHEHHUS TPOTrPAMMBbI WU POTPAMMHOTO U3JIEIHS U 00bEKTa, B KOTOPOM HCIOJIB3YIOT
[porpaMmy HJIHA MPOTPaMMHOE U3JIEHE.

2.2. B paznene "OcHoBanue i pa3paboTKu" TOKHBI OBITh YKa3aHBI:
JOKYMEHT (JIOKyMEHTBI), HA OCHOBaHHH KOTOPBIX BEACTCS pa3paboTKa;
OpraHu3aIys, yTBepAUBIIAs TOT JTIOKYMEHT, U JIaTa €r0 YTBEPKIACHUS;
HauMEHOBaHME U (MJIM) YCIOBHOE 0003HAUEHUE TEMBI pa3pabOTKH.

2.1, 2.2 (U3menenHas penakuus, M3m. N 1).

2.3. B paznene "Ha3znauenue pa3paboTKu" TOJKHO OBITH yKa3aHO (PYHKIIMOHAIBHOE U
AKCIUTyaTallMOHHOE Ha3HAUYEHUE TPOTPAMMBI WM MPOTPAMMHOTO U3JIEIHSL.

2.4. Paznen "TpebGoBaHus K MporpaMMe WM IPOTPaAMMHOMY H3CIHI0" TOJKEH COepkKaTh
CJIEYIOIINE MTOIPa3/EIIbL:

TpeOoBaHUsA K QYHKINOHAIBHBIM XapaKTEPUCTHKAM;

TpeOOBaHUs K HaJIE)KHOCTH;

YCIIOBUS DKCIUTyaTallyH;

TpeOOBaHUsA K COCTaBY M MapaMeTpaM TEXHHUUECKUX CPEJICTB;
TpeOoBaHus K MH(OPMALMOHHON U MPOrpaMMHON COBMECTUMOCTH;
TpeOOBaHUs K MAaPKUPOBKE U YIIAKOBKE;

TpeOOBaHUs K TPAHCIIOPTUPOBAHUIO U XPAHEHUIO;

crelagbHble TpeOOBaHUS.

(M3menennas penakuus, M3m. N 1).

2.4.1. B nonpaszaene "TpeboBanus K pyHKIIMOHAIBHBIM XapaKTEPUCTUKAM" TOJDKHBI OBITh
yKa3aHbl TpeOOBAHUS K COCTABY BBIMOJIHAEMBIX (YHKIMI, OpraHU3allii BXOJAHBIX U BBIXOJHBIX
JTAaHHBIX, BPEMEHHBIM XapaKTePUCTUKAM H T.II.

2.4.2. B noxnpa3aene "TpeboBaHMs K HAAEKHOCTH" TOJKHBI ObITh yKa3aHbl TPeOOBaHUSA K
00€eCIeYeHNIO Ha/IeKHOT0 (YHKIIMOHUPOBaHU (00ecreyeHne yCTOWIMBOro
(YHKIIMOHMPOBAHUS, KOHTPOJIb BXOJAHOM U BBIXOAHON MH(OpMAIMH, BPeMsi BOCCTAHOBJICHUS
MoCJIe 0TKa3a u T.11.).

2.4.3. B noapaznene "Y crnoBus dKCIUTyaTalluu'" TOHKHBI OBITh YKa3aHbI YCIIOBHS DKCILTyaTal[uu
(TeMriepaTypa OKpY>KaloIero Bo3ayxa, OTHOCUTENbHAS BIAKHOCTh H T.II1. JIJIsl BRBIOPAHHBIX THUIIOB
HOCHTENEH TaHHBIX), TPH KOTOPHIX JOHKHBI 00ECTIeUnBATHCS 3aJaHHbIE XapaKTEPUCTUKH, a
TaKXKe BUJ 00CTyKUBaHUsS, HEOOXOAMMOE KOJIMUECTBO U KBATM(UKAIINS MTePCOHAA.

2.4.4. B nonpasnene "TpeboBaHus K COCTAaBY M MapaMeTpaM TEXHUUIECKUX CPEJICTB" yKa3bIBAIOT
HEO0OXOUMBIH COCTaB TEXHUUECKUX CPEICTB C YKa3aHUEM UX OCHOBHBIX TEXHHUYECKUX



XapaKTEePUCTHUK.

2.4.5 B noapaznene "TpeboBanus k MHGOPMAIIMOHHOM U IPOTPAMMHON COBMECTHMOCTH"
JOJDKHBI OBITH YKa3aHbl TpeOOBaHMS K MH()OPMAIIMOHHBIM CTPYKTYpaM Ha BXOJIE U BBIXOJIE U
MCTOAaM pCUICHUA, UCXOAHBIM KOJaM, A3bIKaM IIPOrpaMMHUPOBAHUA U ITPOTrPaMMHBIM
CpEeICTBaM, HCIIOJIb3yEMBIM MPOTPAMMOM.

[Tpu1 HEOOXOIMMOCTH TOJKHA 00ECTICYMBATHCS 3aIIUTa HHOOPMAIHH U TIPOTPaMM.
(U3menennas penakius, M3m. N 1).

2.4.6. B nmonpaznene "TpeGoBanus K MapKUPOBKE U yIakoBKe" B OOIIEM ClTydae yKa3bIBalOT
TpeOOBaHMS K MAPKHUPOBKE IPOTPAMMHOTO U3/EJIHs, BADHAHTHI U CIIOCOOBI yIIaKOBKH.

2.4.7. B monpaszneine "TpeboBaHus K TPAHCIIOPTUPOBAHUIO M XPAHECHUIO" JIOJDKHBI OBITH YKa3aHbI
JUTSL IPOTPAMMHOTO M3/ISNUS YCIIOBUS TPAHCIIOPTUPOBAHUS, MECTA XPAHEHUS, YCIIOBUS
XpaHEHUsl, YCIOBHS CKIIAIUPOBAHUS, CPOKH XPAHCHHSI B PA3JTUYHBIX YCIOBHUSIX.

2.5a. B paznene "TpeboBanust K mporpaMMHON JOKYMEHTAIMH" JOKHBI ObITh YKa3aHbI
MIpeIBAPUTENIbHBII COCTaB MPOrPaMMHON JOKYMEHTAIIUH U, TPH HEOOXOIMMOCTH, CHeIHabHbIE
TpeOOBaHUs K HEH.

(BBenen nononnurensHo, M3m. N 1).

2.5. B pa3znene "TeXHUKO-DKOHOMUYECKHUE MMOKa3aTeIu" JOKHBI ObITh YKa3aHbI:
OpPUEHTUPOBOUYHAS IKOHOMUYEcKas 3(pPeKTUBHOCTD, IIpeIoaraemMas rojoBasi moTpeOHOCTb,
SKOHOMHYECKHE TPEUMYIIECTBA Pa3paOOTKH IO CPABHEHHUIO C JTYUIIUMU OT€YECTBEHHBIMU U
3apyOexHBIMU 00pa3aMu MM aHAJIOTaMHU.

2.6. B paznene "Craauu u 3Tamnsl pa3paboTKu" yCTaHABIMBAIOT HEOOXOUMBIEC CTAIUN
pa3paboTKu, 3Talbl U cojiepkaHue padoT (mepeyeHb MPOrPaMMHBIX IOKYMEHTOB, KOTOPHIE
JOJKHBI OBITH pa3pabOTaHbl, COTJIACOBAHBI M YTBEPIKICHBI), a TAK)Ke, KaK MPaBUIIO, CPOKU
pa3paboTKH U ONpeesoT UCTIOTHUTENEH.

2.7. B paznene "Ilopsigok KOHTPOJIS U IPUEMKU'" TOHKHBI OBITh YKa3aHbI BUIbI UCTIBITAHUN U
oOuire TpeOoBaHuUs K IPUEMKE pabOTHI.

2.8. B mpunoxeHusax K TEXHUYECKOMY 33aJJaHHI0, IPU HEOOXOIUMOCTH, IPUBOJIAT:
nepevyeHb HayYHO-HCCIIE0BATENbCKUX U APYTUX PaboT, 0O0CHOBBIBAIOIIUX Pa3pabOTKYy;
CXEMBI AITOPUTMOB, TAOJIHIIBI, OTIMCAHUS, 0OOCHOBAHHS, PACUYEThI U IPYTHE JOKYMEHTHI,
KOTOPBIE MOTYT OBITH HCITOJIB30BAHbI IIPH Pa3padoTKe;

JpyTrue UCTOYHUKU pa3pabOTKH.

I. IIpumep opopMiIeHUS TEXHUYECKOT0 3aIaHUS

1. OO6mue cBenenust
1.1. ITornoe naumenoBanue AUC: MudopmanmonHas cuctemMa 1o aBTOMaTH3aIUK yuéTa
TOBapoB B MarasuHe «Mepuauan».
1.2. Kparkoe HanmeHoBaHue cucrembl: AUC — «Mepuaunany».
1.3. OcHoBaHus 1JIs1 IPOBeAeHUsA padoT



Pa3zpabotka Benmercs Ha ocHoBaHuu AoroBopa Nel ot 09.11.12 mexny 3akazunkom (CaduyminH
U. A. nupexrop «Mepuauan») u pazpadorunkom (["'anmesa I'. 1.)
3akazunk: OO0 «Mepunnan»
Anpec daktuueckuii: 453587, Pb, benopenkwuii p-H, 1. AsukeeBo, yin. Hyrymr m.49.
Tenedon: +7 (347)9248392
Paszpaborunk: OOO «ACY»
Anpec daktuueckuii: Pb, r. benopenk, yn. K. Mapkca 51.
Tenedon: +7 (347) 9233343
@axc: +7 (347)92 45347
14. Cpoxku pa3pabdorku: (Ha nepuon 2013 - 2014 rr.).
1.5. UcTouyHMKH U NOPSAIOK (PMHAHCHPOBAHMS
OunancupoBanue padbot no co3naanuto AVC Oyaer ocyIecTBIsATHCS 3aKa3UHKOM.
Pesynbpratel pabor mo co3manuio HMC wumu ee uactedt opopMISIIOTCS pPa3pabOTYUKOM B
MUCHMEHHOM BHJI€ U TIPEIOCTABIISAIOTCS B 3apaHee OTOBOPEHHBIE CPOKH.
2. Haznauenue u nesan cozganusi AUC
2.1. Ha3nauyeHue cucTeMbl
ACY mnpenHa3HayeHa JIsl aBTOMATH3al[MH YIPABICHHUS [EATEIBHOCTHIO (PUPMBI, a
UMEHHO:
e VYyeT MaTepHallbHBIX 3a11aCOB
e VY4eT OCHOBHBIX CPE/ICTB U HEMaTepHAIIbHBIX AKTHBOB
e  ®DOpMHUPOBAHHE OTUETOB
e VyeT IBM)KEHUS TOBAPOB HA CKIIAJE
2.2. lleau co3aaHUsI CHCTEMbI
Hensimu coznanus MC sBnsieTcs moBbIlIEHHE KadecTBa padoThl «Mepuanany», OHa TaKkxKe
JI0JKHA 0OJIETYUTh U YCKOPUTH cO0p, 00paboTKy M XpaHEeHHE HHPOPMALIUH.

3. XapakTepucTuka 00beKTa aBTOMATH3AIUMN

Accoptument OOO «Mepuauan» COCTOUT U3 HIMPOKOTO BBIOOpa TOBAPOB Pa3HbIX
KaTeropui, oqHaKo 0OJbIIas YacTh MPUXOAUTCS HA IPOAOBOJILCTBEHHbBIE TOBAPBHI.

MarasuH — HOyHKT PO3HHUYHON TOPrOBIM, 3aHUMAET OTAEIbHOE IMOMEIIEHUE U HMEET
TOProBuI 3al Juid mokynatened. B QyHkumm ckiaga BXOIST co3/laHHe HEOOXOAMMOIo
acCOpPTHMEHTA JUIsl BBINOJIHEHMs 3aKa30B MoKynaTeseld. HakorieHne U coxpaHeHUe MO3BOJISET
OCYILIECTBIISATh HENPEPHIBHOE BO300HOBJIEHHWE M IOCTaBKY Ha 0a3e CO3JaHHBIX TOBAPHBIX
3armacoB. CKaj HUCHONB3YETCS KaK INPOMEXKYTOYHOE 3BEHO B LENOYKE IPOU3BOIUTEINb-
MIOKYyTaTeb.

B cuity mpoBeneHHOT0 00CiieI0BaHus BBISICHIIIOCHh HEOOXOIMMO YCTaHOBUTH Ha J[BA YK€
UMEIOIMXCS KOMITbloTepa cucteMy. Ha oJHOM M3 KOMIBIOTEPOB (TJIaBHBIM KOMIBIOTEp) HpU
nomout MIC u Oyner BeCTHCh y4eT JBUKEHHSI TOBApOB U JIEHEKHBIX CPEACTB, MOJYUYEHHBIX OT
ux peanmzanuu. CrienuanucT, KOTOPOrO HazHayaT Ajs paboThl B MarasuHe, OyJeT 3aHOCHUTH
JaHHBIE O NIPUXO/IE TOBapa Ha CKJaJ, O €ro pacxo/e U NEPEMENICHHIX CO CKJIaJa B TOPTOBBIN 3all
MarasuHa. B KoHIle KaXIoW Helenu OH JOJbKeH OyaeT chopMHpoBaTh OTYET 00 OcTaTKax
TOBapOB Ha CKJaJ€ U IPOBEPUTH COOTBETCTBUE JAHHBIX B KOMIIBIOTEPE C HAJIMYMEM TOBApOB Ha
CKiage u B ToproBoM 3aie. OH OyaeT NMOJHOCThIO HECTH OTBETCTBEHHOCTh 3a COOTBETCTBHE
JAaHHBIX B KOMIIBIOTEPE C MHBIMU JaHHBIMU Ha cKiaze. Bropoit komnbioTep OyAeT yCTaHOBIIEH B
TOPrOBOM 3alie, MPOJaBIbl, MOTYT CAaMH CIIMCHIBATh TOBAap ¢ 0a3bl, €CIIM 3TOT TOBAP HAXOJUTCS B
TOPrOBOM 3aji€. A €ClIi TOBapa HET B UX PACHOPSKEHUH, TO OHU TOJIBKO OYIyT IPUHUMATh 3aKa3
OT MOKYIaTess, a CIIUChIBaTh TOBAp C HaIM4Ms B 06a3e OyJeT cnenuanucT (T.K. OH MOJHOCTBIO
OTpa)kaeT BCE IEPEMELICHHS TOBAPOB B TOPIOBBIN 3aI).



[OupekTop

AoMUHUCTPaTop byxrantep

MNpopaseu- MNpopaseu-
KOHCY/bTaHT KOHCYNbTaHT

Opranu3zanuonHas guarpamma (puc.l)

B coorBercTBUM € OpPraHM3allMOHHOM CTPYKTYypOH JEATEIBHOCTh MarasuHa YCIIOBHO
[IOpa3JeJIcCHa HAa OCHOBHYK0 U  BCIIOMOTaTENlbHYIO JAeATeNbHOCTb. HoO  mockosbky
[I0JIb30BATEISIMM  MH(MOPMALIMOHHOW cHCTEeMbl OyleT MepCcOHas, BBINOJHAIOUIMNA OCHOBHYIO
NeSITeIbHOCTh, TO OCTAHOBUMCS TOApOOHee Ha (DYHKIUSAX, BBHIMOJHSAEMBIX HMEHHO STHMH
JIIOJIbMU.

JIupeKTop OCyLIECTBIIET TOPTOBO-3aKyIIOYHYIO JESATENbHOCTh U PEaIN3al1I0 TOBAPOB B
po3HM4HON ToproBoil ceru. Ilpuem Ha paboTy COTPYAHHMKOB, YBOJBHEHHE, KaJ[pOBbIE
NepeMEIeHHs MTaTHOE paclucaHue, a Takke (OPMBI, pa3Mephl U OIuIaTa TpyAa 0(GOpMIISIFOTCS
IIPUKA3aMU JUPEKTOPA.

Byxrantep opranusyer Oyxraiarepckuil OT4€T M OTYETHOCTb, NMPUHUMAET PEIICHUS IO
JPYTUM BOIIPOCaM, CBSI3aHHBIM C TEKYILEH e TeIbHOCThIO 00IIECTBa.

AJIMUHHCTPATOP CJIEIUT 32 COCTOSIHUEM BBIKJIAKHU TOBApOB U PEKIAMHOT0 o(opMiIeHus
TOProBOro 3ajia, 3a COOJIIOJICHHEM IMpaBWJI TOPTOBIM, MPUHUMAET PEHICHUs MO IPETEH3USIM
MTOKyIaTesen.

[IponaBibl BBIMONHSIOT BCIO paboTy ¢ nokynarenasiMu. KoHCYIpTHPYIOT UX 1O TOBapy,
MOJIBOJIST UTOTH IOJTy4aeMOM MpUObLIN B KOHLIE paboyero JHs.

KomnektuB marazuHa «Mepuauan» o00sd3aH  coOM0JaTh  MpaBWila  TOPTOBIIH,
o0ecreynBaTh COXPAaHHOCTh MPOAYKLUH, oOecrieuynBaTh COOJIIOJIEHHE MPAaBUI U HOPM OXpaHbI
TpyAa M TEXHUKH O€30MacHOCTH, IPOU3BOACTBEHHONM CAaHUTAPUU U TMPOTUBONOKAPHON
0€30MaCHOCTH.

B Mara3uHe BBINOJNHSAIOTCS CIEIYIOIIME OCHOBHBIE OIEpaliu: TpUEM, pa3MelIeHHE,
XpaHEeHue ToBapa; €€ IMOJroTOBKAa Ha MpoJaxy; O(QOpMIIEHHE NPUXOJHBIX M PAaCXOJHBIX
JIOKYMEHTOB.

PaccmoTpuM ¢akTopbl, KOTOpEIE CMOTYT MOBJIUSATH HA Pe3yibTaT pabOTHI HCCIEAYEMOTrO
HamMH oTjena. B kauecTBe OCHOBHON METOOJOIMM NMPOEKTHPOBAHHS Ha JAHHOM 3Tare OyJem
ucnosbp3oBath Metogoaoruo ARIS, nnarpammy npununs un paxkropos Ucnkassl (puc. 2)



DHHAHCHI H y4eT Tlepconan

onbiT pabotsl
Cucrema yueta
Bpemn paboroi
(uHaHCOBad YCTOHYHEOCTD

ToukHocTb

opMupoEarne
obpazosanue

3ddekTnBHOCTL paboTbl

> marasuHa

roTpeduTen

Ycnoeua xpaHeHUA

KOHKYPEHTBI

Konuuectso

LieH0obpazoBanme
Kauectso
IIOCTABMMKI

Tosap Bremnaa cpena

JAuarpamma Ucukassl (puc.2)

[IpoBenem aHanu3 MOCTPOCHHOM JHarpaMMBl.
B Havane ananmm3a BBIJETNM «IMOKa3aTedb KadecTBa» - «OddexkTuBHOCTH paboThI
Mara3uHa», KOTOPBIH SIBIISIETCS] OCHOBHBIM.
Janee 0603HauuM (HaKTOPHI, OKa3bIBAIOIIUE HA HETO HEMIOCPEICTBEHHOE BIUSHHE.
K HuM MOXHO OTHecTH: pabounii mepcoHai; (pUHAHCH M y4eT; TOBAp; BHEIIHAA Cpela.
Paccmotpum kax bl pakTop moapodHee.
PaGoumii mepcoHajs — 5TO HENMOCPEJICTBEHHbIE PaOOTHUKU MarazuHa. Ha nanHbIN
¢bakTop BiMseT cienyromee: KBanudukamnus, o0pa3oBaHUE, ONBIT COTPYIAHHUKA, BpeMs paOOTHI,
OTIIYCK, 3apa0oTHas IuiaTa.

Yuer — 3T0 TO, KaKMM 00pa30M Ha CKJIaJle OpraHU30BaH y4yeT pa3MelleHHoro Topapa. Ha
JaHHBIA (haKkTOp BIMSAET TOUHOCTH y4eTa; popMa yueTa; cnocol yyera.

ToBap — 3T0 HemocpeACTBEHHBINM IpeaAMeT XpaHeHus. Ha nanubii ¢akrop Biuser
cleqyrolee: KauecTBO (M3HAYalbHOE COCTOSIHME, YCIIOBUSI U BpeMsSl XpaHEHHS); KOJUYECTBO
(0OBbEMBI TOCTAaBOK, KOJIMYECTBO).

BHemnss cpeaa — 3710 Bce yciaoBUs U (aKTOphI, BOSHUKAIOLINE B OKpPY:KAOILEH cpese,
HE3aBUCHMO OT JESTEIbHOCTH KOHKPETHOW (MPMBI, HO OKa3bIBAIOIIME WJIM MOTYILIME OKa3aTb
Bo37elicTBUE Ha €€ (YHKIMOHMPOBAHHWE U TMOATOMY TPeOYIOLIHE MPUHATHS YNPaBIEHYECKUX
peleHuit. 3To NOoCTaBIIMKH, TOTPEOUTENN, KOHKYPEHTBI, 3aKOHOAATENbCTBO U TI.

IIpu nanbHelieM aHanM3e paccMaTpUBaeMoOil MpeaMeTHOH o01acTé HeoO0XO0AUMO
YUUTBHIBATh BIMSHHE KaXJ0TO (akTopa, KaK IJIaBHOTO, TaK M BTOPOCTENEHHOTO, MOCKOJIBKY HX
HETaTUBHOE BO3JCHCTBHE MOXET IMPUBECTH K HEYJIOBIETBOPUTEIBHOMY KadeCTBY XpaHEHUs
TOBapa M, KaK CIEJCTBUE, K IJIOXON pelyTallluyd Mara3uHa.

DYHKIMOHAIBHOE MOJIECIMPOBAHUE IO3BOJISIET ONUCATh AJTOPUTM IpOIEcca, TO €CTh
MOCNIeI0BATENbHOCTh (PYHKIMHA. Bo-mepBbix, MarasuH NpeacTaBiseTCs B BHUIE COBOKYITHOCTH
OM3HECOB TMPOLECCOB — ATO MOCIEAOBATENbHOCTh IIAaroB, KOTOpPOE 00eCreunBaeT €ro
(YHKIMOHATBHYIO JIeSTeIbHOCTh. B0O-BTOpBIX, B3auMmojeicTBue (yHKIMHA peanusyercs yepes
BHJIBI CTPEIOK (BXO/I, BEIXOJ — puUC.3).

Jnis GyHKIMOHANBPHOW MOJENTH BBIOMpaeTcss TOYKA 3pEHUs CPEAHEro 3BEHa, TaK Kak
COTPYAHUKH MOTYT PEAJIM30BBIBaTh U BUJETh BECH MTPOLIECC.



(———AanpeKTop.
€——TpviKasbl, pacnopaskeHus

—KHwura ¢ nipopmaumeit o ABUNKEHUMN TOBapa—P>

Knura yueTa——————3 OTYeTbl >
Yuet TOBapa

——ConpoBsoXxaatoLme AOKYMEHTbI Ha NpoAaxy—»
Haknagnan, vek > ——  OnpuxogoBaHne—————»

NOCTaBWUK—P
nokynatenu——»

TexHuKa, NO
ALMUHUCTPaTOP—|

KontekcTHasi qmarpamma (puc. 3)

OTtuet no guarpamme |IDEFO
Haspanue mozenu: Yuer ToBapa U JEHEKHBIX MOTOKOB B Marazuie OO0 «Mepeaunany.
Ornucanue: y4et ToBapa U ICHEKHBIX MIOTOKOB.
Touka 3penusi: nupexrop OO0 «Mepeaunan»
[lenb: yMEHBIIUTH TPYAOBHIE, BPEMEHHbIE U (DMHAHCOBBIE PECYPCHI IO 000POTY TOBapa B
MarasuHe.
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JlekoMIo3uIus KOHTEKCTHOM Juarpammabl (puc. 4)
ToBap NPUBO3UTCS B Mara3uH U IPUHUMAETCS 10 HaKIagHOU. [lanee B yueTHOM cucteme
MarasuHa C0o3/aeTcs JOKyMEHT IIPUXOoa.



[Tponaxku ToBapa B yU4ETHYIO CUCTEMY 3aHOCATCS BPYUHYIO WU (GOPMUPYIOTCS
ABTOMATHYECKH, KaK "IOKYMEHT MpOoAaku ToBapa' MpH MPOIake ero 4epe3 KacCOBbIN y3ell.

4 TpeooBanusi k UC
TpeboBanus:
- Cucrema 1omKHA OBITH TPOCTOM U OHSATHOH MOJIB30BATEITIO.
- Baenpenune MC nomKHO MPUBECTH K MOJIOXKUTEIIEHOMY SKOHOMUYECKOMY P PEKTY.
OcHoBHBIE PYHKIINHU, KOTOPBIE I0JKHA BBIMOJHATH CHCTEMA:
- Benenue yuera ToBapoB B MarazuHe
- IlnanupoBaHue 3aTpar, CBA3aHHBIX C IPUOOPETEHNUEM U XpPaHEHHUEM TOBAPOB
- IlnanupoBaHue J0XOJ0B, CBA3aHHBIX C peau3alueil TOBapoB
TpebGoBanus k Bugam obecrieuenus MC:
- Texuuueckoe oOecneyeHHE TOJIKHO COCTABIATH KOMILJIEKC TEXHUYECKUX CPEACTB
COCIMHEHHBIX B JIOKAJIBHYIO CETh.
- IIporpammuoe obecnieueHue JOHKHO BKIIIOYATD:
1C «Ilpeanpusitue» u KOMIOHEHTHI 1t padoTel C
AHTHBHPYCHBIE TIPOTPAMMBI
Oducusie mporpammel (MS Office i Open Office)
- HWuadopmarnmonnoe oOecrieueHrne JOJKHO  BKJIIOYATh JaHHBIE O  TOBapax,

wnN e

MOCTaBIIMKAX, LIEHAX.

- IIporpammHoe obecniedyeHue npeacTaBiseT cOO0H COBOKYIHOCTh INPABOBBIX HOPM
perIaMEeHTHPYIOIUX MPAaBOOTHOLICHUS NpPU CO3JaHMM W BHEIpPEHUH cuctemsl. [IpaBoBoe
oOecriedyeHre Ha dTarne pa3padOTKH JODKHO BKIKOYAaTh HOPMATHUBHBIE AKThI, C IPABOBBIM
peryIupoBaHHEM OTHOIICHUH B XOJI€ 3TOTO MpoIiecca.

- Jlanas uadopmarmonHas cuctema OyJeT BHEJAPEHA B TEUCHUU 3,5—4 MECSIIEeB.

- Jns pabotsl ¢ UC HeoOXxoauMO 00y4YHTh MEPCOHAIL.

2.5 CocraB u coepxkanue padoT MO CO3AHUIO CHCTEMBbI

[IpennpoexkTHas CTaaus BKIIOYAET B CeO:
- Ompenenennie TpeOOBaHUH 3aKa3UMKa,
- Paspabotka npoekta AIC B COOTBETCTBHHM € TPEOOBAaHUSIMHU 3aKa3UHKa;
- Paszpaborka TexHmdeckoro 3amanusi B coorBerctBuu ¢ I'OCT 34.602-89.27.01.08—
21.02.08;
[IpoexTHas cranus:
- Buenpenue UC;
- ConpoBOXKIEHUE CUCTEMBI.
HcnonaurensmMu paboT SBISIOTCA:
- Pazpaboruuk UC;
- CpoenManuct Mo CO3/IaHUIO JIOKAbHOU CeTH;
- Cpenmanuct Mo ycTaHOBKE, KOH(UTYPHUPOBAHUIO, COIPOBOMKIEHUIO CUCTEMBI.
OTBETCTBEHHBIN 3a BHITIOJHEHHUE BCEX PabOT 1o BceM dTamam siBisieTcst pazpadboruuk VC.

2.6 IlopsAIOK KOHTPOJISI M IPUEMA CHCTEMbI

YroObl 3aKa34unK MPUHSIT CUCTEMY, HEOOXOIUMO MPOBECTH MPOOHYIO IKCIUTyaTaluIo, BO
BpeMs KOTOpPOW BEIYT JKypHal, I/Ie 3alMCBhIBAIOTCS BCE PEIICHUs 3a7ad U Bce HapyuieHus. Ilo



pe3ynbTataM JKCIUTyaTallid COCTAaBJISIIOT MPOTOKOJ, B KOTOPBIH BHOCST HEIOCTATKH,
OTIPEIETISIOT CPOKU YCTPAHEHHUSI.

Bo Bpemst nmpuema TUpeKTOpoM JOJKHBI OBITh PEJCTABIEHBI JOKYMEHTHI:

- TexHuyeckoe 3a/laHue Ha CUCTEMY

Texuudeckuit 1 paboYMii MPOCKTHI HA CUCTEMY

[IpoToKOa M KypHaI HCIBITATENBHON IKCIUTYaTALIUU

[lItaTHOE pacmrcanue MOapa3ACICHUN 3aKa3unKa, KOTOPhIE 00CTYKUBAIOT CUCTEMY

AKTBHI 1Iepejauu BceX 4yacTeid MHPOPMALMOHHOM CUCTEMBI 3aKa34HKY.

2.7 TpeGoBaHusI K COCTaBY M COJEPKAHUI0O PadOT MO TNOArOTOBKE O00beKTa
aBTOMATHU3AIUM K BBOAY B IKCILIyaTALMIO

J71s moAroTOBKY 00BEKTa K BBOJY B SKCILITYaTaIUIO CIIEIYET BBIIOTHUTH:

- [ToaroroBka 00beKTa K mepexoay Ha padboty B HOBoi NC

- OmnpoOoBaHKe BCEX MAaTEPHUAIOB TEXHUYECKOTO U PabOYEro MPOEKTOB U BHECEHUE
M3MEHEHUH 110 pe3yJibTaTaM

Hns sueapenns UC B skcruryaTaiyio He00X0IMMO:

- OdopMuUTh aKThl O BBINOJHEHUH IUIaHA MEPOINPHUSATHI MO MOArOTOBKE OOBEKTa K
BHEJIPEHUIO.

- Hanuuue nokymenrauuu no Bueapenuro MC.

- Hanuuue nepconana, yto obecriednBaeT MOArOTOBKY BHEPEHUS U IKCIUTyaTalHIo.

- Hanuuue npuHATHIX B 3KCIUTyaTaluio Texuuyeckux cpeacts NUC.

2.8 TpeOoBaHuA K JOKYMEHTALUN

- JlokymMeHTanst  opopMmiIsieTcss  COIVIaCHO — CTaHJapTaM  €AMHOM  cucrteMme
nporpaMMHO# tokymeHTauun u I'OCT.

Kpome Toro, odopMistoTcs M COINIacOBBIBAIOTCS pPa3padOTUMKOM M 3aKa3YHKOM,
Pa3NIMYHOrO pojia I0roBOpa Ha MPOBEJEHHE PadOT, aKThl O BBHINOJIHEHUHU 3TanoB co3aanus MC,
rpadUKy BBIMOJHEHHUS pabOT MO 3TamaM U JOKYMEHTBI, COCTABIIEHHBIE I1OCJIE BBIIOJHEHUS
KaXJ10T0 JTarna.

2.9 UcTtouHuku pa3padoTKu

e TexHHUECKOE 33aJ]aHHE Ha CO3/I1aHUE CUCTEMBbI

e TexHmueckoe 3aIaHUC Ha aBTOMAaTU3HUPOBAHHBLIC CUCTCMBI YITPABJIICHHUA

TaKKe UCTONB3yeTcsl HH(popManys, MOITydeHHas OT YIPaBICHYECKOTO B pabodero nepcoHana, u
Ha OCHOBaHUM TPEOOBAHUI 3aKa3uMKa.

1. Texuuueckoe 3aaanue Ha HHGOOPMAIMOHHBINA IIPEACTABUTEILCKUN CANT C KATAJIOTOM

IpoAYKIHNHU
2. TexHuueckoe 3aJaHUC Ha Da3Da6OTKV caiTa JUIsi KOHIUTEPCKOTrO KOMOMHATAa

3. Texuuueckoe 3aJaHHE Ha CO3JIaHME TYPUCTHUECKOrO caTa

4. TexHHYECKOE 3aJlaHHe Ha CO3JaHMe MPEACTAaBUTEIILCKOr0 caiTa (I/IHCbODMaHI/IOHHOFO

pecypca) ra3ersl
5. TCXHI/I‘{€CKOC 34IdHUC HA UHTCPHCT-MAl'd3NH MG6CJ'H/I

6. TexHuueckoe 3aJdHHMC Ha MHTCPHCT-MAlrd3nH IIBECTOB

7. TexHuueckoe 3aaHuC Ha pa3pa60TKy caiita TOProBOTo NpEACTABUTCILCTBA C KATAJIO0TOM

OPOAYKIIMHU U IIPANC-JINCTOM



http://mixsystems.com.ua/Uploads/Files/TZ/tz1.doc
http://mixsystems.com.ua/Uploads/Files/TZ/tz1.doc
http://mixsystems.com.ua/Uploads/Files/TZ/tz2.doc
http://mixsystems.com.ua/Uploads/Files/TZ/tz3.doc
http://mixsystems.com.ua/Uploads/Files/TZ/tz4.doc
http://mixsystems.com.ua/Uploads/Files/TZ/tz4.doc
http://mixsystems.com.ua/Uploads/Files/TZ/tz5.doc
http://mixsystems.com.ua/Uploads/Files/TZ/tz6.doc
http://mixsystems.com.ua/Uploads/Files/TZ/tz7.doc
http://mixsystems.com.ua/Uploads/Files/TZ/tz7.doc

HNPAKTUYECKOE 3AHATUE Ne 2
Tema: [IpuMepsl mporpaMMHBIX IPOEKTOB. DAKTHI 0 MPOrpaMMHOM OOECIICUEHHH.

IIe.m): C(l)OpMI/IpOBaTB TCXHUYCCKOC 3aJaHucC I10 HpGI[J'IO)KCHHOﬁ

MH(POPMALIMOHHON CHCTEME.
PaspaﬁoTRa TEXHUYCCKOI'O 3aJaHUdA

Hcxoanble 1aHHbIE (3a1aHUE):

1. Oznakomutbest ¢ [OCT 19.201-78 «Texnuueckoe 3amanue. TpeOoBaHUS K COIECPIKAHUIO
1 0(hOPMIICHUIO.

2. ChopMupoBaTh TEXHUYECKOE 33JaHUE 110 HH()OPMAIIIOHHON CHCTEME.

3. OpopMUTH TEXHUYECKOE 3aaHHC.

Huxe mpuBeneno 15 BapuaHTOB mporpaMMHbIX mpoaykToB. Ilo  ykazanuio
npernojaBaTesis BhIOEpUTe CBOE MHIMBUIYalbHOE 3a7aHue. PazpaboTaiite TeXHUUECKOE 3a/1aHKe
Ha CO3/IaHHe IPOrPAMMHOTO MPOJIYKTa MO BCEM TPEOOBAHUSM.

1. Pa3paboTrka nporpaMMHOro KOMILIEKCa « ABTOTPAHCTIOPTY.

PazpaboTtka nmporpaMMHOTO KOMIUIEKCa «/JlekaHaT HHCTUTYTa».

Pa3paborka nmporpaMMmHOro Komruiekca «O0cmyKuBaHue OaHKOMATa.
Pa3paboTka nmporpaMMHOTO KOMILIEKCA « Y TIPaBICHUE TOCTUHUIICHY.

Pa3paboTka nmporpaMMHOTO KOMIUTEKca «BbIada KpeTuToB B OaHKE».

Pa3pabotka nporpammuoro komiuiekca «CtpoutenbHas pupmay.

Pa3paboTtka nporpaMMHOro KoMmIuiekca «YpapieHue OnOIMOTeUHbIM (POHIOMY.
Pa3pabotka nporpammuoro komruiekca « APM paboTHuKa ckiagay

9. Pa3pabotka mnporpammHoro komruiekca «APM aaMmuHHCTpaTtopa atenbe Mo

O N gk owDd

PEMOHTY OPITEXHUKI
10.  PaszpaboTka mporpaMMHOTo KomIuiekca « APM amMuHHCTpaTOopa aBTOCAJIOHAY.

11. PazpaboTka nporpamMmmuoro komruiekca « APM anMuHHCTpaTOpa pecTopaHa.

12.  Pa3zpabotka nmporpamMHoro komiuiekca «APM cotpynuuka XK2Cay.

13. Pa3zpaboTka nporpamMmmHoro komruiekca «APM agMuHUCTpaTOpa a’ponopray.

14.  Pazpabotka nmporpammHoro komruiekca « APM paGoTHHKa OTAena KaApOBy.

15.  Paszpabotka MIPOrpaMMHOTI0 KOMILIEeKCa «APM aJIMUHHCTpATOpa
CIIOPTKOMILIEKCA».

MPAKTUYECKOE 3AHSATHUE Ne 3

Tema: Kiaccumueckuil >KM3HEHHBINM IUKJI. PeallbHBIM KIaCCHYECKUM >KU3HEHHBIN
LK.

Iean: O3HakOMJIEHHE CO CTaHAapTaMd B 00JacTH OOECHeYeHHs >KU3HEHHOTO
[IUKJIa MPOrpaMMHBIX cpeacTBa. PaccMoTpers cramum cozmanus [1C. Onummre
OCOOCHHOCTH KackaJgHou wMozenu ku3HeHHoro 1nwkina IIC. Paccmotpers
xu3HeHHbl 1K AC. Ilepeuncnure stansl padot cornacio I'OCT 19.102-77

«Cragum pa3pabOTKy MPOrpamMM U MPOTPAMMHON JJOKYMEHTAITUN.

BBenenne

B ocnoBe ACATCIIBHOCTH IO CO3JAHUIO U UCIIOJIB30BAHUIO MMPOTrpaMMHBIX CPEACTB JICKUT
IIOHATUEC )KXU3HCHHOT'O IIUKJIA. X(HBHGHHLIP’I IIUKII ABJJISCTCS MOACIIBKO CO34aHUA U UCITOJIb30BaHUA
MPOTPAaMMHOTO OOECIEeUEHUs, OTpaKAIOIIEH ero pa3jIuvHbIe COCTOSHUS, Ha4MHAs ¢ MOMEHTA



BO3HUKHOBEHHS HEOOXOIMMOCTH B IPOrPaMMHOM CpEACTBE M 3aKaHYMBas MOMEHTOM €ro
MIOJIHOTO BBIXOJIa U3 YIOTPeOJIeHUs y MOIb30BaTeNeH.

OCHOBHBIMU LEISIMH TPUMEHEHHS CTaHIApTOB M HOPMAaTUBHBIX JIOKYMEHTOB B
xu3HeHHoM nukie [1C sBusroTces:

- CHUXXEHHUE TPYIAOEMKOCTH, JIUTEIBHOCTH, CTOUMOCTU U YIyUIlIEHUE APYTHX TEXHUKO-
SKOHOMHUYECKUX ToKazarenei mpoektos 11C;

- TIOBBIIICHUE Ka4yeCcTBa pa3pabaThIBAeMbIX /WU NMPUMEHsEMbIX KOMIOHEHTOB U [1C B
1[EJIOM TIPH UX MPUOOPETEHUH, pa3padOTKe, IKCIUTyaTaI[i U COIPOBOKICHHIH,

- obecnieuenre BO3MOKHOCTH pacumpsaTh [IC mo Habopy NpuKIagHbIX (YHKIUH U
MacIITabupOBaTh B 3aBUCHUMOCTH OT Pa3MEPHOCTH PEIIaeMbIX 3a1a4;

- o0ecrnedyeHre MEPEHOCHUMOCTH MPUKIAJAHBIX MPOrpaMM M JIaHHBIX MEXIY pa3HbIMU
anmnapaTHO-IMPOrPAMMHBIMU IJIaTHOpMaMHU.

[IpuMeHeHne CcTaHIapTOB IIO3BOJIIET OPUEHTHPOBATHCS HA IIOCTPOCHHE CHUCTEM H3
KPYIHBIX (YHKIIMOHATIBHBIX Y3JIOB, OTBEUAIONIUX TPEOOBAHUSM CTaHIAPTOB, TPUMEHSTH
oTpaboTaHHBIC W TPOBEPEHHBIC MPOCKTHBIE pericHus. OHU ONPEACNIOT YHU(PHUIIMPOBAHHBIC
UHTEP(EHCH ¥ MPOTOKOJIBI B3aUMOJACUCTBHSI KOMIIOHEHTOB TaKUM 00pa3oM, 4TO pa3paboTUuKy
CHUCTEMBI, KaK NpPaBWJIO, HE TpeOyeTcs BIABaThbCs B JETall BHYTPEHHETO YCTPOMCTBA 3THUX
KOMIIOHEHTOB.

B Hameit crpane >xu3HeHHbI 1mukn paspabotku I[IC ycranoBnen cranmaptom ['OCT
19.102-77 «Crtaguu pa3paOOTKu MpOrpaMM M MPOTPAMMHON JOKYMEHTALUU» U COJEPIKUT
CIIEyIOIIKE ATArbl paboT:

- texumdeckoe 3ananue (T3);

ACKU3HBIN NpoekKT (D3);

texunueckuit mpoekt (TII);
paboumii mpoekr (PII);

- BHEJIpEHUE.

B Tabauue 3 nmpuBeneHb! CTaAuK pa3paObOTKU U TAIbI, UX COCTABIISIONIHUE.

Ta6muua 3. Ctanuu u stansl pazpadorku I1C

Craauu pa3paboTKu

Oranbl paboT

TexHuueckoe 3agaHue

O6ocHOBaHNE HEOOXOIUMOCTH pa3pabOTKH IPOrpaMMBbl

HayuHo-uccnenoBarenbckue paboThbl

Pa3paboTka u yTBEepKIeHHE TEXHUYECKOTO 33 JaHHS

OCKU3HBIN MPOEKT

Pa3paboTka 3CKU3HOTO MPOEKTa

VYTBepxIeHNE ICKU3HOTO MTPOEKTa

TexHUYeCKu MpOeKT

Pa3paboTka TEXHHUECKOT0o MPOeKTa

YTBepKIeHUE TEXHUIECKOTO MPOEKTa

Pabounit npoext

Pa3paboTka mporpaMmMbl

Pa3paboTka nporpaMMHO#N TOKyMEHTaIUN

HcnpiTanus mporpaMMel

Bnenpenue

[ToaroToBka u mepenaya mporpamMmbl

Kpome paccMOTpeHHOro BbIlIE )KM3HEHHOTO IUKJIA MPOTrpaMM, CYIIECTBYET KU3HEHHBIH
nukn aBromatuzupoBaHHbIX cucTeM (AC) 'OCT 34.601-90 «MudopmarmoHHas TEXHOJIOTHS.
ABTOMaTHU3MpOBaHHbIE cUcTeMbl. CTaauu co3manus». Hactosimuii cranmapT pacnpocTpaHseTcs



Ha aBTOMAaTU3HPOBaHHbBIC CUCTEMBI, UCIIOJIb3YyEMbIE B Pa3IMYHbIX BHJIaX
NesTeNIbHOCTH (MCClIeIoBaHue, MPOSKTUPOBAHUE, YIIPABJIEHUE U T. I1.), BKJIIOYasl UX COYETaHUS,
CO3/1aBaeMbl€ B OpraHHu3alusix, oObeAMHEHUAX U Ha npeanpusaTusx. CTaHaapT yCTaHABIMBAET
cTanuu u atansl cozaanus AC, a Takke coJepkaHue padoT Ha KaXKJI0M dTarle.

[Tponiecc cozmanmst AC mpencrtaBisieT co00i COBOKYNMHOCTh YHOPSIOYEHHBIX BO
BPEMEHH, B3aMMOCBSI3aHHBIX, OOBEIMHCHHBIX B CTAJMH M ATAIbl PabOT, BBHITOJIHEHHUE KOTOPHIX
HeoOxoauMo ® JocTaTodyHo ais co3fanust AC, COOTBETCTBYIOIIEH 3aJlaHHBIM TPEOOBaHUSIM
(Tabm. 4).

JlormmyckaeTcsi UCKIIOYCHHUE CTaJNu « ICKU3HBIA MPOEKT» M OTACIBHBIX ITANOB PadOT Ha
BCEX CTaausax, oObeauHeHue craauii «TexHuueckuid mpoekT» u «Pabouas nqokymeHTanus» B
ollHy ctaguio « TexHo-pabouunii mpoeKT.

Ta6muma 4. Craguu u 3Tansl pazpadotkun AC

HaumenoBanue stana

Coneprxkanue stamna

1.®opmupoBanue TpedoBanmii k AC

Ob6cnenoBanue 00beKkTa M 000CHOBaHUE HeoOXoauMocTu co3nanust AC.

®opmupoBanue TpedoBanuii nosp3osarens AC.

Odopmnenue oTtyeTa O BBIIOJIHEHHOW paboTe W 3asBKU Ha pa3paboTrky AC (TakTUKO-

TEXHUYECKOTO 3aJIaHHSI )
2. Pa3pabotka xonneniuu AC
Hzydenue oObekTa.

[TpoBenenne HEOOXOAMMBIX HAYYHO-MCCIIEI0BATENECKUX PAOOT.

Pa3pabotrka BapmanToB KkoHuenuuu AC u BbIOOp Bapuanta KoHuenmuu AC,
YIOBJIETBOPSIOIIETO TPEOOBAHUSIM ITOJIE30BATEIIS.

Odopmienue otuera o0 BHINMOJTHEHHON paboTe

3. Texnudeckoe 3aaHue

Pa3paboTka u yTBepKAeHHEe TEXHUUECKOT0 3a7aHus Ha co3anue AC

4. DCKU3HBII IPOEKT

Pa3paboTka mpeaBapuTEeNbHBIX IPOEKTHBIX PEIICHHUH MO0 CUCTEME B LIE€JIOM H €€ YaCTSM.

Pazpabotka nokymentanuu Ha AC 1 ee yacTu

5. TexHn4ecKni MpoOeKT

Pa3paboTka mpoeKTHBIX pelIeHUH 0 CUCTEME U €€ YacTsIM.

Pazpabotka nokymentanuu Ha AC 1 ee 4acTu.

Pa3pabotka u opopMieHre TOKYMEHTAllMU Ha MOCTaBKY M3IENUN AJi1 KOMIUIEKTOBAHUS
AC u/unm TeXHUYECKUX TPeOOBaHUH (TEXHUUECKUX 3aJJaHU) Ha UX Pa3paboTKy.

PazpaboTka 3amaHMii Ha TPOEKTUPOBAHHME B CMEXHBIX YaCTSIX IPOEKTa OOBEKTa
aBTOMaTHU3ALNHI

6. PaGouas noxymeHTanus

Pa3zpaboTka paboueii JOKyMEHTAIIMH Ha CUCTEMY U €€ YaCTH.

Pa3paboTka niau aganTanus nporpaMm

B 3aBucumoctu ot cnernuduku co3gaBaeMbix AC U yCIOBUM MX CO3MAHUS JTOTYCKAETCS
BBIIIOJTHEHUE OTHAEIbHBIX JSTamoB pabOT [0 3aBepUIeHHs] MPEALIECTBYIOIINUX  CTaIHii,
napajiesIbHOE BBIMOJIHEHUE ITAoOB paboT, BKIIIOYEHHE HOBBIX 3TaroB padorT.

Cranpapt ISO 12207 (I'OCT P UCO/MDIK 12207) «MupopManmoHHasi TEXHOIOTHUS.
[Ipomecchl  KU3HEHHOTO LMKJIA MPOrPaMMHBIX CpPEICTB» Haubojiee IOJHO Ha YpOBHE
MEXIYHAPOJHBIX CTAHIAPTOB OTPAXKACT >KU3HCHHBIA IHKI, TEXHOJOTHIO pa3paboTKu U
oOecrieueHrs Ka4yecTBa CIOKHBIX MporpaMMHBIX cpenctB. JKuszHennslid nukin [1C npencraBiex
HAaOOpOM JTamoB, YaCTHBIX pabdOT M oOmepaluil B IOCIEIOBATENIbHOCTH WX BBIIOJHEHUS H
B3alMOCBS3H, PErJaMEHTHPYIOUIMX BeAeHHE pa3pabOTKM Ha BCEX CTAaAUAX OT MOJATOTOBKU
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TEXHUYECKOI'0 3aJlaHus J0 3aBEPLICHUs MCHBITAHUHN psAla BEPCHUM U OKOHYAHUS HKCILTyaTalluu
I[IC. B Xu3HEHHBIH IMKJI BKJIIOYAIOTCS OMHCAHUS MCXOJHON WHGPOPMAIMH, CIIOCOO0B
BBITIOJTHEHUS omepaliuii 1 padoT, ycTaHABIMBAIOTCS TPeOOBaHUS K pe3yibTaTaM M MpaBHiIaM HX
KOHTpOJISI, a TaKXe K COACPNKAHUIO TEXHOJIOTMYECKUX M HKCILTyaTallMOHHBIX JOKYMEHTOB.
Ormpenensercss OpraHu3allMOHHAs CTPYKTypa KOJUJIEKTUBOB, pacCIpeselieHHe W IJIaHUPOBaHUE
paboT, a Tak)Ke KOHTPOJIb 33 peanu3anuei xu3HeHHoro nukia [1C.

CraHgapT MOXET MCII0JIb30BaThCsl KaK HEMOCPEICTBEHHBIN IUPEKTUBHBIN, PYKOBOIAIIMM
WJIM PEKOMEH/IaTeIbHBIN JJOKYMEHT, a Tak)Ke KaK OpraHu3aluoHHas 0a3a Mpu CO3/IaHUU CPEJICTB
ABTOMATHU3AI[MM COOTBETCTBYIOLIMX TEXHOJOIMYECKHX ATAIOB WK MpoueccoB. s peanusauuu
MOJIOKEHUH CTaHAapTa JOJDKHBI OBITH BBIOpAaHBI MHCTPYMEHTAJIbHBIE CPEACTBA, COBMECTHO
o0Opa3yroliye B3aUMOCBSI3aHHBIM KOMILUIEKC TEXHOJOTMYECKOW MOANEPKKH M aBTOMAaTH3allUU
XKL u He npoTHUBOpEYalUE MPEABAPUTEIHHO CKOMIIOHOBAaHHOMY HAa0Opy HOPMAaTHUBHBIX
JIoKyMeHTOB. Mmeromnecss B cranjapTe MnpoOenbl CielyeT 3aloJIHATh Clelu(UKAlUsIMU W
HOPMATHUBHBIMU  JIOKYMEHTAMH, DPETJaMEHTUPYIOIIUMU TMPUMEHEHUE BBIOPAHHBIX MM
CO3/IaHHBIX HHCTPYMEHTAIBHBIX CPEJICTB aBTOMATHU3AINN Pa3padoTku u qokymeHTupoBanus [1C.

3aganue 1. Pacemorpers ['OCT 19.102-77 «Cragum pa3paboTKu HIporpamm H
MPOrpaMMHOM JOKYMEHTAIIMW», BBIUCATh OCHOBHBIE cTaauu pazpadotku [IC, menu kaxmoro
JTana.

3aganue 2. Pacemorpers ['OCT 19.102-77 «Cragum pa3paboTKd HOporpamm H
mporpaMMHO#l gokyMeHTanum». [lepeuncnure stambl pabor mo coszganuto AC. CormacHo
I'OCTa, onpenenutsb KaCKaaHbIA U CIMpalIbHBIN MeTo co3aanus [1C.

3ananue 3. BoINOJHUTH CpaBHeHHE KACKAJAHOW M CHHUPAJIbHOH MOJEIH CO3IAHUA
IcC.

MHNPAKTUYECKOE 3AHSTHUE Ne 4
Tema: Ctpareruu pazpabotku 10

Heab: U3yunts cTpareruu pa3pabOTKU NPOrpaMMHOIO 00€CreueHHUsl, BBIMOIHUTD
aHaJIU3 U CPABHEHME.
CpaBHUTENBHBIN aHaIU3 cTpareruil pazpadotku [10

1. O3HaKOMHUTBCA C TEOPETUUECKOMN YaCThIO.
2. BhINOMHUTH MPAKTUYECKOE 3aJaHUE.

3. OTBETUTH HA KOHTPOJIbHBIE BOITPOCHL.

4, OdopmuTth oTuer.

Teopernueckas 4acTb

bazoBble cTpaTernu pa3pabOTKH MPOrpaMMHBIX CPEICTB U CUCTEM

Ha wavanpHOM dTame pa3ButHs BeUucauTenbHOM TexHUKH [IC pa3pabarbiBamuch 10
MPUHIIMITY «KOJAWPOBAHHE — yCTpaHeHue omubok». Monens Takoro mpotecca paspadorku [1C
WJUTFOCTPUPYET PUCYHOK 1.

O4eBHIHO, YTO HEAOCTATKAMU JAHHON MOJIENH SABISIOTCSA:

. HECTPYKTYpPUPOBAHHOCTH Mporiecca paspadorku [1C;

. OpHUEHTAIIVS Ha WHANBUAYAIbHBIE 3HAHUS U YMEHUS IPOTPaAMMHUCTA;
. CII0)KHOCTH YIIPABJICHUS U TUIAHUPOBAHUS MTPOCKTA;

. OoJIbIIIas JJIUTEIILHOCTh M CTOUMOCTD Pa3padOTKH;

. HU3KOE KaueCTBO MPOTPAMMHBIX MPOIYKTOB;

. BBICOKHI YPOBEHb PHCKOB IPOEKTA.



Jlns ycTpaHeHUs! WIM COKpPAIEHUS BBIIIEHA3BAHHBIX HEAOCTAaTKOB CO3/aHbl U HIMPOKO
UCIIONB3YIOTCA Tpu 0Oa3oBble crpaterun paspadorku [IO: kackaaHas, WHKpEMEHTHas,
3BOJIIOLIMOHHASI.

TpeboBanma [1C

— 5 —
Koauposauue TectunpoBanue

A 4

h 2

.

Henate, moka He OYIeT cIeIaHo

Pucynok 1 — Mogenb «Jlenartp, moka He OyAeT caenaHo»

HekoTopble XapakTEpUCTUKUA KACKaJHOW, MHKPEMEHTHOMW M SBOJIIOIMOHHON CTpaTerHil
paspabotku IIC u mpenbsiBiasiemMble K HUM TpeOoBaHus TpuBeneHbl B ctangapre ['OCT P
NCO/MBK TO 15271-2002 — UudopmaninonHas TeXHOJIOTH — PYKOBOJICTBO 1O MTPUMEHEHHUIO
I'OCT P UCO/M3K 12207 (ITporecchl >KM3HEHHOTO ITUKJIA IIPOTPAMMHBIX CPEJICTB).

Bbibop TOM wmiIM MHOM cTpaTerMu ONpENENSeTCs XapaKTEepUCTUKAMU: IIPOEKTa,
TpeOOBaHUI K MPOIYKTY, KOMAaHIbl pa3pabOTYMKOB, KOMaH/bI Mojb3oBareneid. Tpu Oa3oBbie
CTpaTeruu MOTyT OBbITh peajin30BaHbI C TOMOLIBIO pa3nuuHbIX Mojenei XKL,

Kackannas ctparerust pa3paboTKu IPOrPaMMHBIX CPEJCTB U CUCTEM

Kackannas crpaterus mpencTtaBisieT co0Oil OJHOKpPATHBIA MPOXOJ ATAoOB pa3pabOTKH.
JlaHHast cTpaTterusi OCHOBaHa Ha MOJIHOM OMNPEEICHUN BCceX TpeOOoBaHUI K pa3pabaTbiBaeMOMy
MPOrpaMMHOMY CpEICTBY WJIM CUCTEME B Hauaje mnporecca pa3zpaboTku. Kaxaprii srtam
pa3pabOTKM HA4YMHACTCA TIIOCIE 3aBEpUICHHs TPEAbIIyIero Jtama. Bo3Bpar K yxe
BBITIOJIHEHHBIM dTaraM He mpeaycMarpuBaercs. [IpomexkyTodnble TPOIYyKTHl pa3pabOTKU B
KauyecTBE BEPCUU IPOIPaMMHOI0 cpecTBa (CUCTEMBI) HE pacnpocTpaHstorcs. [Ipencrasurensamu
MOJIeNIEH, peaTu3yIOINX KaCKaJHyI0 CTPATETHIO, SBIISIOTCS KackaaHas u V-o0pa3Has MOJIeIH.

HukpemMeHTHasI cTpaTterus pa3pabOTKH MPOTPAMMHBIX CPEICTB U CUCTEM

WukpemMeHTHasT CTpaTerusi MpeICTaBiIsieT Cco0OM MHOTOKPATHBIM MPOXOJ STaroB
pa3paboTKu C 3aIUTAHUPOBAHHBIM YIYUIIEHUEM pe3yJbTaTa.

JlanHast cTpaTerus OCHOBaHa Ha TIOJHOM OIpeNeJeHHH BceX TpeboBaHUN K
paspabaTbiBaeMOMYy MPOTPAMMHOMY CpPEICTBY (CHUCTeMe) B Hayaie mpolecca pa3padOTKH.
Onnako MOJHBIN HA0Op TPeOOBaHMI peaNn3yeTcsl MOCTENEHHO B COOTBETCTBUHU C IIJIAHOM B
MIOCJIEI0BATEIbHBIX IIUKIAX Pa3paOOTKH.

Pe3ynpTaT KaXx10r0 1IMKIIa HA3bIBAETCSI HUHKPEMEHTOM.

OBOJIIOIMOHHAS CTPATErUsl pa3padOTKU MPOrPaMMHBIX CPEJICTB U CUCTEM

DOBOJIOIMOHHAS CTpAaTeTUsl NPEACTaBIsieT €000 MHOTOKPATHBIM MPOXOJ JTaroB
pazpaboTtku. JlaHHas cTpaTerdss OCHOBaHAa Ha 4YaCTHMYHOM OIPEAeTeHUH TpeOOBaHUN K
pa3pabaTeiBaeMOMYy MPOTPaMMHOMY CPEACTBY HIIM CHCTEME B Hauaje Mpolecca pa3pabdOTKH.
TpeboBaHUsI TOCTETIEHHO YTOYHSIOTCS B IOCJIEIOBATENBHBIX IHMKIAX pa3paboTku. Pesynprar
Ka)XJIOTO IHKJIa Pa3paboTKu OOBIYHO MPECTaBISET COOOM OUYEPETHYI0 TOCTABISIEMYIO BEPCHIO
MIPOrPaMMHOTO CPEJCTBA UM CUCTEMBI.

IIpakTHueckas JyacTb
3anummmTe onpeesieHne KacKaaHoi ctpareruu pazpadbotku [10.

BrinennTe oCHOBHbBIE JOCTOMHCTBA U HEJOCTATKU KACKAAHOM CTpaTEruH.
[TpuBeaute 061acTh MPUMEHEHHS KACKATHOW MOJICIH.

3anumuTe onpenerIeHne MHKpEeMEHTHOU cTpareruu pa3zpadotku I10.
3anunmnTe OCHOBHbBIE JOCTOMHCTBA U HEJJOCTATKU MHKPEMEHTHOM CTPATETHUH.
Boigenure o6macTe NpUMEHEHUSI MHKPEMEHTHON MOJIEIH.

3anummTe OnpeeICHIe dBOTIONMOHHON cTpareruu pazpadborku I10.
Boigenute ocHOBHBIE JOCTOMHCTBA U HEJOCTATKHU 3BOJIIOIMOHHOMN CTpaTeruu.
[IpuBenuTe 067aCTH TPUMEHEHHUS SBOTIOIMOHHON MOJIEIH.
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10.  BrimosnHWTE CpaBHEHUE CTPATETU U 3aMUIINTE PE3YJIbTAaThl B CBOJAHYIO TaOIUILY.

XapakTepucTHKA Crparerus

MPOEKTA Kackaanas NukpeMeHTHAsA CnmnpajbHas

Hogwusna pa3paboTku u
00€CIIeYeHHOCTh PecypcamMu

Macmtab npoekra

CpoK BBINIOJIHEHUS TPOEKTA

3aKiIr04eHrne OTJICIbHBIX
JIOTOBOPOB Ha OTJIE/IbHbBIE
BEPCHH

Ornpezenienrie OCHOBHBIX
TpeOOBaHUH B Havale
MIPOEKTa

N3menenune TpeboBaHMit MO
MEpE Pa3BUTHS ITPOEKTA

Pa3pabotka urepauusiMu

Pacnipoctpanenue
npoMexyrousoro I11C

11.  Pe3ynbTaThl BHINOJIHEHHS IPAKTUYECKOTO 3a/IaHUS 3aMUIINTE B OTYET.
KoHnTponbHbIe BOIPOCHI
1. JlaiiTe onpeseneHne NOHATUIO «IIPOrpaMMHAasi HHKEHEPHSI.
2. JlaiiTe onpeneneHne NOHITUIO «GKU3HEHHBIN LIUKID).
3. Urto takoe MmakeTupoBanue? M300pa3ute cxemy JaHHOTO Mpoliecca.
4. Boibepute mnoaxonadumuii mpouecc pa3pabOTKU i MEPEUHUCICHHBIX HUXKE
MIPOrpaMMHBIX NpuiIokeHui. OO60CHyHTE CBOM BBHIOOD.
1. Cucrema penieHMs KBaJpaTHBIX YpPaBHEHUM.
2. Cucrema omnpeneneHus OLEHKH 10 pe3ysibTaTaM OTBETA HA TPU IK3aMEHALIMOHHBIX
BOIIpOCA.
3. WNudopmanroHHas cucreMa HHCTUTYTA.
Coneprkanue oTyeTa
Tema.
Iens.
ObopynoBanue.

Pe3ynpTar BeINOIHEHUS TPAKTUYECKOTO 33 IaHUS.
OTBeThI HA KOHTPOJIBHBIE BOIPOCHI.
Briso.

o0k whE

INMPAKTUYECKOE 3AHATHUE Ne 5

Tema: V3ydeHne 1OCTOMHCTBA U HEJIOCTATKH CIIUPATBHON MOJIENN Pa3paboTKu
I10.

Hean: N3yunTh 10CTOMHCTBA M HEAOCTATKU CIUpaIbHOU Moaenu pazpadotku 110.
HN3yyeHue JOCTOMHCTB U HEJOCTATKOB CIUPAJILHOI Moaeau pa3padorku IO

CrupanbHas MOJENb KH3HEHHOTO IHKJIA MH(POPMAIIMOHHON CUCTeMBbI (MpeljIokKeHa B
1986 roxy bappu boamom) — mporiecc pa3paboTKku MPOrpaMMHOTO 00ECIIeUSHHsI, COUETAIONTUHN B
ce0e KaK MTEPaTUBHOCTh, TaK W ATAIMHOCTh. [ JTaBHOE OTJIMYUE ITOM MOJAETH 3aKI0YaeTCs B




yAeneHuu 0co00ro BHUMaHUs pUCKaM, BIMSIIOIIMM Ha OPTaHU3AlMIO KU3HEHHOTO 1HKiIa. boom
dbopmynupyer necsaTh Haubosee pacpoCTPaHEHHBIX PUCKOB:
1. nedunmT CrIeMaIuCTOB;
. HEpeaJUCTHUYHbIE CPOKH U OIOJDKET;
. peanu3anus HeCOOTBETCTBYOIICH (DYHKIIMOHALHOCTH,
. pa3paboTKa HeMPaBUIHLHOTO MOJIB30BATEILCKOTO HHTEp(erica;
. IepPEeKINOHI3M, HEHYKHAsI ONTHMH3AIHS;
. HEIPEKPALIAIOIIUICA MOTOK N3MEHEHU;
. HEXBAaTKa HH(bOpMaHI/II/I O BHCINHHUX KOMIIOHCHTAaXx,;
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. HEZIOCTaTKU B pabOTax, BHIINOJHIEMbIX BHEITHUMH pECypcamu;

9. HeocTaTOYHASI MPOU3BOAUTEIHHOCTD TOTYyYaEMOU CUCTEMBIL;

10.pa3pbIB MeK Ty KBATU(PHUKAUEH CIIEUATUCTOB U TPEOOBAHUSIMU ITPOEKTA.

bonbuias 4acTe 3TUX PHCKOB CBsi3aHA C IOCTOSHHO W3MEHSIOIIMMUCS YCIOBUSMU
pa3paboTku U GYHKIMOHUPOBAHUS MH(POPMAITMOHHOW CHUCTEMBI, IOSTOMY HX HEJb3sl U30eKaTh
0e3 u3MeHeHUs1 caMoii cucTeMbl. KaxIplii BUTOK CITUPAK COOTBETCTBYET CO3/IaHUIO (pparMeHTa
WIM BEPCUM MPOrpaMMHOr0 OOECHEeUeHHUs, Ha HEM YTOUHSIOTCA LEIU U XapaKTepUCTUKU
IIPOEKTa, OMPEIENIAETCS €ro KayecTBO U IJIAHUPYIOTCS PadOTHI CIEAYIOIIEr0 BUTKA CHHUPAIIH.
[Ipu TakoMm moaxoje AeTany MPOeKTa MOCIEA0BATEIbHO YINIYOISIOTCA U KOHKPETU3UPYIOTCS U B
pe3ynbTare BeIOMpaeTcs 000CHOBAaHHBIN BapUaHT, KOTOPBIN JOBOAUTCS 0 peaTu3aluu.

Kaxnapiii BUTOK pa3buBaercs Ha 4 cekropa: 1. OLleHKa W pa3pelieHHe PHUCKOB; 2.
ornpezeneHue muenei; 3. pa3paboTka U TECTUPOBaHUE; 4. TIIAHUPOBAHUE.

Ha puc. 1 noka3ano rpadudeckoe mpeacTaBIeHHe CITUPATbHON MOJIEIH.

Henonnoe 3aBepuieHne paboOT Ha KaXJ10M 3Tale MMO3BOJSET EPEXOINUTh Ha CIIETYIOIHM
9Tal, HE JO0XKHUAAiACh IIOJIHOTO 3aBepllieHuss Ha TekyueM. [Ipu MHTepakTHBHOM crocobe
pa3pabOTKK HEJOCTAIONIYI0 PabOTy MOKHO OYJeT BBIMOJHUTH Ha CIEAYIOIMICH HUTEpalruu.
I'maBHast 3a1a4a ciupagbHOW MOJIENM — KaK MOYKHO OBICTpee MOKa3aTh MOJIb30BATENISIM CUCTEMBI
paboTOCIOCOOHBIN MPOIYKT, TEM CaMbIM aHAIMU3UPYs MpPOLECC YTOUYHEHHUS M JIOMOJIHEHHS
TpeOoBaHUI.
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Puc. 1: CnupanbHast Mozeinb

OcHoBHas npo6iieMa Takoil MoJieNM — ONpeielIeHne MOMEHTa Mepexo/ia Ha CIeAyoIui
sTan pa3paboTku. Yaie Bcero ais e€ pelieHus: BBOAITCS BPEMEHHbIE OTpaHMYSHHS Ha KaXIbIi
13 3TANoB KU3HEHHOTI0 LIUKJIA.

JlocTonHCTBa clIMpalIbHOM MOAENN

1. mo3BossieT ObICTpee MOKa3aTh IMOJIb30BATEISIM CUCTEMBI pabOTOCIOCOOHBIN MPOIYKT,
TEM CaMbIM aKTUBU3UPYS MPOLECC YTOUHEHUS U JOTIOJHEHUs TpeOOBaHUIi;

2. nomyckaeT U3MEHEHHE TpeOoBaHUN NpH pa3paboTke NH(POPMALIMOHHOW CUCTEMBI, YTO
XapaKTepHO Ui OOJBIIMHCTBA Pa3pabOTOK, B TOM YUCIIE U THIOBBIX;

3. obecrieunBaeT OOJBIIYIO THOKOCTD B YIIPABIECHUH TPOEKTOM;

4. MO3BOJISIET MOJIyYUTh OOJIee HAJEKHYI0O M YCTOMUMBYIO CHCTEMY: IO MEpE pa3BUTHUs
cHCTeMbI OLIMOKHM ¢ cirabble MecTa 0OHApYKUBAIOTCS U UCTIPABIISIIOTCA Ha KaXKAOH UTEpallny;

5. MO3BOJIIET COBEPLICHCTBOBATH MpPOIecC pa3pabOTKH: aHANN3, POBOJUMBIN B Kax 10
UTEPALUU, TIO3BOJIIET MPOBOJIUTH OLIEHKY TOTO, YTO JOJKHO OBITh M3MEHEHO B OpraHu3alluu
pa3paboTKH, U yIy4dIIUTh €€ Ha CIEIYIONEH nTepaluu;

6. yMEHbBIIAIOTCA PHUCKU 3aKa3zyhKa: 3aKa3yMK MOKET C MHUHHUMAaJbHBIMU Ui ceOs
(MHAHCOBBIMU NIOTEPSIMH 3aBEPIINThH PA3BUTHE HEMIEPCIIEKTUBHOTO MPOEKTA.

Henocrarku ciupansHON MoAENU

1. yBenmuuuBaeTCs HEONPENEICHHOCTh Yy pa3paboTyMka B IEPCIEKTUBAX pa3BUTHS
IIPOEKTa (BBITEKAET U3 6 MyHKTa JOCTOMHCTB MOJEIH);

2. 3aTpyJIHEHBI ONEpallid BPEMEHHOIO M PECYPCHOTO IUIAHMPOBAHMS BCErO IMPOEKTA B
1enoM: TpedyeTcs OrpaHUYMBATh MPOJOJKUTEIBHOCTD KaXKIAON CTaIUN KU3HEHHOTO LIUKJIA.

BreiBon CrnupanbHasi Mojeidb UMEET Topa3fo OoJibllee KOJIWYECTTBO MPEUMYIIECTB IO
CPaBHEHUIO C IPYTMMH U OTIMYHO MOAXOJWUT JJI MPOEKTOB, Y KOTOPBIX MOTYT IMOMEHSTHCA
HayalpHble ycioBUA. Takoil Meron pa3paOOTKH TMO3BOJSET MOJIYYUTh pe3ynbTarT 3a
MHUHHMMAaJIBHOE BpeMs, & TAaK’K€ BOBPEMSI CKOPPEKTUPOBATh HAIIPaBJICHUE PA3BUTHS IIPOEKTA.



IMPAKTUYECKOE 3AHSTHE Ne 6

Tema: V3y4eHue TOCTOMHCTB M HEJIOCTATKOB KOMIIOHEHTHO-OPUEHTUPOBAHHOM
mojenu pazpadotku [10
Hesb: U3y4uTh JOCTOMHCTBA U HEJIOCTATKA KOMIIOHEHTHO-OPHEHTHPOBAHHOM
Mmozenu pazpadotku I10.

KOMIIOHEHTHO-OpHUEHTHPOBAHHAS MOJECIIb

KOMHOHGHTHO'OpI/IeHTI/IpOBaHHaSI MOZCIIb SABJISACTCA Pa3BUTUCM CHHpaHBHOﬁ MOJACIN U
TOXXE€ OCHOBBIBACTCA Ha 3BOHIOHHOHHOﬁ CTPpaTCrul KOHCTPYHUPOBAHUA. B »Toi MOACIN
KOHKPETH3UPYETCS COJEp)KaHWe dTama KOHCTpywpoBaHus. OHO oTpakaeT TOT (PakT, 4yTo B
COBPCMEHHBIX  YCJIOBHAX  HOBas pa3pa60TKa J0JKHAa  OCHOBBIBATBCA HA  ITOBTOPHOM
HCIIOJIb30BAHHUH CYHICCTBYIOIUX IIPOTpaMMHBIX KOMIIOHCHTOB.

JAFePILE HIE HTEDALIHH o Haprraduommne Eagumame 3
HOMITCHE HTED

Brmowerme HopsDx Tlonck KoMIoHEHTOE B

HOMIICHE HTCE B OROTHDTREY CHbaHoTERE

[lecTpoe HPE IOMNCHEHTSE HMapaevernme mommoHe HTCE

Pucynok 1 — Oramnbl KOHCTpYHPOBaHUSI KOMIIOHEHTHO-OPUEHTUPOBAHHON MOJIENH

[IporpaMMHble KOMIIOHEHTBI, CO3/IaHHBIE B PEATM30BAHHBIX IPOrPAMMHBIX MPOEKTaX,
XpaHsTcs B Oubnuorexke. B HOBOM IporpaMMHOM MPOEKTE, UCXOs M3 TPeOOBaHUI 3aKazyuKa,
BBISIBJISIIOTCS. KaHAUAAThl B KOMIIOHEHTHI. Jlanee mpoBepsieTcss HalIW4YUe 3TUX KaHIUAATOB B
oubnuoreke. Ecnu oHM HaleHbl, TO KOMIIOHEHTHl H3BIEKAIOTCS U3 OUONIMOTEKH U
UCIOJIb3YIOTCA TOBTOPHO. B NIPOTHMBHOM cCily4ae CO31al0TCS HOBBIE KOMIIOHEHTBI, KOTOPBIE
MPUMEHSIOTCS B IPOEKTE U BKIIIOYAIOTCS B OUOIHOTEKY.

JLOCTOMHCTBA KOMIIOHEHTHO-OPUEHTHPOBAHHOM MOJE/IH:

1. yMenbiaet Ha 30% Bpemst pa3paOOTKU MPOTPAMMHOTO MTPOIYKTA,

2. YMEHBIIIAET CTOMMOCTh MPOTPpaMMHOM pa3padboTku 10 70%;

3. YBEJIMUYMBAET IPOU3BOJUTENBHOCTD pa3paboTKU.

Bonpocs! /151 CAMOKOHTPOJISI 110 TeMe:

1. OxapakTepu3yiTe OCHOBHbIE 0COOEHHOCTH COBPEMEHHBIX KPYITHBIX TPOEKTOB.

2. OnuimTe OCHOBHBIE ATAlbl pa3pabOTKU MPOrpaMMHOTO 0OecTiedeHNs Ha OCHOBE
KJIACCUYECKON MOJEIH KU3HEHHOTO LIUKJIA.

3. Onuumre MpeuMymecTBa U HEJOCTATKU CIUPATBHOM MOJIENH KU3HEHHOTO IIHKJIA
MPOTrpaMMHOTO 00eCTIeUeHHUS.

4. OxapakTepu3yiTe Ha3HaAYEHNE MAaKETUPOBAHMSL.

5. Onummre Ha3HAYEHHWE KOMITOHEHTHO-OPUEHTHPOBAHHONH MOJENH >KU3HEHHOTO

LMKJIa TPOTPaMMHOI0 00ecredeH s

Tsxe0BecHbIE H 00J1eT1eHHbIE MTPOLECCHI

B XXI Beke morpeOHOCTH 00IIecTBAa B MIPOrPAaMMHOM OOECII€YeHUN WH(OPMAIIMOHHBIX
TEXHOJOTUH JIOCTHINIM O3KCTPEMalbHBIX 3HaueHWH. [IporpamMmuas uHIycTpus OyKBaJbHO
«3axJyIeObIBacTCS» OT MOTOKA CaMbIX Pa3sHOOOpa3HBIX 3aka30B. «boibIie mpomeccoB pa3paboTkHy,



XOpOIIMX W Pa3HbIX!» — CKaHIUPYyOT 3akazuuku. «Ceitdac, ceitvac! Tombko 00 3TOM
nymaeM!» — oTBeuaroT pa3paboTUrKH.

TpagunuoHHO ISl YHOPSAZAOYEHUS U YCKOPEHHS MPOTrpaMMHBIX  Pa3pabOTOK
MpeaIaraiiuch CTPOro yropsiaounBaroiiue TsokenoecHble (heavyweight) mpomeccsl. B aTux
mporeccax IMPOrHO3UPYETCsT BeChb OOBEM MPEACTOAIMX pPadoT, MOITOMY OHHM HAa3bIBAIOTCS
nporuosupytomumu (predictive) mporeccamu. [Topsaok, KOTOPBIH T0JKEH BBIOIHATE IPU 3TOM
YeJIOBEK-Pa3pabO0TUMK, YPE3BBIYAfHO CTPOI — «IIar BIIPaBO, IIar BJIEBO — BHUPTYAIbHBIHA
paccrpen!». UHbIMU cliOBamMH, 4YeloBeUeCKHe cIaboCTH B pacyeT HE NMPUHUMAIOTCS, a 00beM
HEO0XOIMMOM JOKYMEHTAIMH CIIOCOOEH OTHSTH MOKOH M COH Y «COBECTIIMBOT0» pa3paboTuukKa.

B mocnegnue roamsl mosBWIIachk rpymmna HOBBIX, oOierdeHHbIX (lightweight) mporeccon
[29]. Temepp wux Ha3pIBalOT MOABWKHBIMU (agile) mnporeccamu. OHU MpPHUBIIEKATECIBHBI
OTCYTCTBHEM OIOpPOKpaTH3Ma, XapaKTepHOro JUIsl  TSKEJIOBECHBIX  (MPOTHO3UPYIOLIUX )
npoueccoB. HoBble mpoiiecchl JOMKHBI BOIUIOTUTH B KU3Hb Pa3yMHBIH KOMIPOMHCC MEXKIY
CIIMIIKOM CTPOTOH MUCHMIUIMHON W TOJNHBIM €€ OTCYTCTBHEM. MHade ToBops, Mopsiaka B HUX
JOCTaTOYHO YIS TOTO, YTOOBI HOJTYYHUTH Pa3yMHYIO OTJady OT pa3padOTUHKOB.

[TogBmkHBIE TIpoIIECcCHl TPEOYIOT MEHBIEro 00beMa JOKYMEHTAIlMH M OPUEHTHPOBAHBI
Ha 4YeJoBeKa. B HUX SIBHO yKa3aHO Ha HEOOXOIMMOCTH HCIIOJNB30BAaHUS MPUPOAHBIX KadecTB
YeloBeYeCKOW HaATyphl (2 He Ha MPUMEHEHHE [CHCTBUI, HAIMPAaBICHHBIX HAIMEPEKOpP ATHUM
KadecTBaMm).

Bbonee Toro, moABMKHBIE TPOILECCHl YUYUTHIBAIOT OCOOEHHOCTH COBPEMEHHOTO 3aKa34MKa,
a UMEHHO YacTble U3MEHEHHsI ero TpeOOBaHUIl K MPOrpaMMHOMY MPOAyKTy. M3BecTHO, UTO 17st
MIPOTHO3UPYIOIINX TPOIIECCOB YaCThIE M3MEHEHHsI TpeOOBaHMid TOAOOHEI cMepTH. B oTimuune ot
HUX, TIOJBIJKHBIC TPOIECCHl AMANTHPYIOT M3MEHEHHs] TpeOOBaHMN M Jake BBIUTPBIBAIOT OT
sToro. CII0BOM, MOABHKHBIE MPOLIECCH IMEIOT aIallTHBHYIO TIPUPOY.

TakuM o00pa3oM, B COBPEMEHHON HWH(QPACTPyKType MpPOrpaMMHON HH)KEHEPHUH
CYLIECTBYIOT J]Ba CEMEICTBA MPOIIECCOB pa3pabOTKU:

. CEeMENCTBO MPOTHO3UPYIOIUX (TSKEIOBECHBIX ) MPOLIECCOB;

. CEeMEMCTBO aanTUBHBIX (MTOJIBUKHBIX, O0JIETYEHHBIX ) MPOIIECCOB.

VY KaxJ0ro ceMencTBa eCTh CBOU JIOCTOMHCTBA, HEJJOCTATKH U 00JIaCTh MPUMEHEHUS:

. aJIanTHBHBIN TPOLECC HWCHOJB3YIOT MpPHU YaCThIX HW3MEHEHHsIX TpeOOBaHUH,
MaJIOUMCIIEHHON TPYTIE BHICOKOKBATM(HUIIMPOBAHHBIX Pa3pab0TUNKOB U TPAMOTHOM 3aKa34HKe,
KOTOPBIH COTJIaCEeH Y4acTBOBAaTh B pa3paboTKe;

. MPOTHO3UPYIOMINK TPOILECC MPHUMEHSIOT TPH (UKCHPOBAHHBIX TPEOOBAHUAX W
MHOTOYHCIICHHOHN IpymIe pa3paboTUNKOB pa3HONW KBaJIM(UKAIINH.

KoHnTpoJbHBIE BOPOCHI

. JlaiiTe onpezeneHre TEXHOJIOTMH KOHCTPYHUPOBAHUS IPOIPAMMHOI0 00ecriedeHusl.
. Kakue stamnsl kjraccnyeckoro >KU3HEHHOTO IIUKIIA Bl 3HaeTe?

. OxapakTepu3yiite copep)kaHue STAoB KJIaCCUYECKOT0 JKU3HEHHOTO IUKIIA.

. OOBsICHUTE JOCTOMHCTBA M HEJIOCTATKH KJIACCHUYECKOTO YKM3HEHHOTO ITUKIIA.

1
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5. Yem oTnM4aeTcs KIaCCUYECKUM KU3HEHHBIN IUKII OT MAaKETUPOBAHUsA?

6. Kakue cymecTBytoT GOpMbl MAKETUPOBAHUS?

7. UeM OTIMYAIOTCS IPYT OT JpyTa cTpaTteruu KoHcTpyupoBaHus [107?

8. YkaxuTte CXOACTBAa U PA3NIUUMUSA KIACCUUECKOTO KU3HEHHOIO LIUKJIA U MHKPEMEHTHON
MOJIETH.

9. OOBsICHUTE TOCTOMHCTBA U HEJAOCTATKU HHKPEMEHTHON MOJIEIH.

10. Yem otrimuaercs Mojeidb OBICTpOW pa3paOOTKHU NPHIOKEHUH OT MHKPEMEHTHOU
monenu?

11. OO6BsicHUTE JOCTOMHCTBA U HEJOCTATKH MOJIEITH OBICTPOM pa3pabOTKU MPUIIOKEHHUH.

12. Ykaxure CXOACTBA M Pa3IUYMs CHIUPATIBHOM MOJIENA U KJIACCUYECKOTO KU3HEHHOTO



LHKIIA.
13. B ueM cocTouT Ti1aBHasi 0COOEHHOCTh CITUPATILHON MoIen?
14. Yem oTnmyaeTcss KOMIOHEHTHO-OPUEHTUPOBAHHAS MOJIENIb OT CIIMPATBHON MOJETN 1
KJIACCUYECKOI0 JKU3HEHHOTrO ITUKJIa?
15. Ilepeuncaute TOCTOMHCTBA U HEJOCTATKU KOMIIOHEHTHO-OPUEHTUPOBAHHON MOJIEIH.
16. YeM oTiMYaroTCA TSHKEIOBECHBIE MPOLIECCH OT OOJIETYEHHBIX MTPOIECCOB?

NPAKTHYECKOE 3AHATHUE Ne7
Tema: Unified Software Development Process. TsbxenoBecHbIE B 00JIeTdeHHBIC
TIPOIIECCHI.
Heaw: u3yuuts Unified Software Development Process. TsxenoBecHbie
00JIErYeHHbIE TPOLIECCHI.

PauuonanbHbIM YHHGUIMPOBAHHBIH IIPOLECC

Parnmonaneshsiii yauduuposanssiii nporecc (Rational Unified Process, RUP) siisiercst
MIPUMEPOM TAK HA3bIBAEMOI'0 «TSKEJIOr0» Mpoliecca, AeTAIbHO ONMCAHHOTO U
MIPEIITOJIArA0IIEeTO MOIEPKKY COOCTBEHHO pa3paboTku ucxoaHoro koaa [10 Gonbpimm
KOJIMYECTBOM BCIIOMOTATENbHBIX JIeHCTBUSAM. [IpruMepamu mogoOHBIX NeHCTBUHN SBISIOTCS
pa3paboTKa IIIaHOB, TEXHUYECKUX 3aJaHU/, MHOTOUMCIIEHHBIX MPOSKTHBIX MOJIENIEH, IPOCKTHOM
JNOKyMeHTauuu 1 np. OCHOBHAs 11€JIb TAKOT0 MPOLECCa — OTACIHUTh YCIEIIHbIE MPAKTUKU
pa3paboTtku u conpoBoxaeHUs [10 0T KOHKPETHBIX JIFO/IEH, YMEIOIIUX UX TPUMEHSITh.
MHorouuciaeHHble BCIOMOTaTelIbHbIE JEHCTBUS 1al0T HAIEKY ClIeJIaTh BOZMOXKHBIM YCIIEITHOE
pelieHre 3a1a4 10 KOHCTPYUPOBAHUIO U MOJJIEPIKKE CIIOKHBIX CUCTEM C IIOMOILBIO UMEIOIIUXCS
pabOTHUKOB, HE 00S3aTENBLHO SIBISIFOIIUXCS CYNEPIpOPecCHOHATAMU.

JI71st TOCTHKEHUS ATOTO BBIMOTHAETCA UEPAPXUUECKOE MOIIAaroBOe JETAIbHOE ONUCAHNE
MpeANPUHIMAEMbIX B TOW MM HHOW CUTYaIluu IeHCTBUN, YTOOBI MOXKHO OBLJIO HAYYUTh
0OBIYHOTO pabOTHHKA JEHCTBOBATH aHAJIOTUYHBIM 00pa3oM. B xoie mpoekTa co3aaeTcsi MHOTO
MIPOMEXYTOYHBIX JOKYMEHTOB, MMO3BOJISIONINX Pa3pabOTUYNKaM MOCIEA0BaTEIHHO Pa30oUBaTh
CTOSIIIIME TIepe]] HUMU 3aJ1aui Ha Oosiee MPOCThIC. DTH K€ JOKYMEHTHI CITY>KaT JIJIsl TPOBEPKHU
MIPaBIJILHOCTH PEIICHUN, TPUHUMAEMBIX Ha KaXKJIOM IIare, a TaKkKe OTCIEKUBAHUS OOIIETo X0/1a
pa60T 1 YTOYHCHUSA OLCHOK PECYPCOB, H€06XOI[I/IMI)IX JJI TIOJTYYCHHUS KEJIaCMbIX PE3YJIbTAaTOB.

RUP — onHa u3 cniupaibHbIX METOJ0JI0TUHN pa3pabOTKH MPOrPaMMHOI0 00ECTIeUEHUSI.
Mertomonorus moiepKuBaeTcs U pa3puBaercs komnanuei Rational Software. B kauectse
sI3BIKA MOJICITUPOBaHMs B 0011l O0a3e 3HaHuit ncnosb3yercs si3pik Unified Modelling Language
(UML). UtepanmonHas 1 MHKpeMeHTHasI pa3paboTka mporpaMmmHoro obecneuenus B RUP
MpeJroiaraeT pas3ielieHrue MPoeKTa Ha HECKOIBKO MPOEKTOB, KOTOPHIE BBITIOTHSFOTCS
MOCJIeI0BAaTENbHO, U KaX/1asi UTepanus pa3paboTKH YETKO OIpe/iesieHa HabopoM IieJei,
KOTOPBIE JTOJDKHBI OBITH JIOCTUTHYTHI B KOHIIE HTepanni. KoHedHas urepanus npemoiaraer,
4TO HabOp LieJel uTepaluy JOJKEH B TOUHOCTH COBMAIaTh ¢ HAOOPOM Iieliel, yKa3aHHBIX
3aKa34nKOM IMPOIYKTa, TO €CTh BCE TPEOOBAHUS TOJKHBI OBITH BBIITOJTHEHEI.

[Ipouecc npeamnonaaraer 3BOJOLUOHUPOBAHUE MOJIENEH; UTepalus UKiIa pa3paboTKu
OJTHO3HAYHO COOTBETCTBYET ONPEACICHHOI BEPCHH MOJIENIN IPOTPAMMHOIO 00ECTIEYeHHUS.
Kaxxnas u3 urepanuii cogepKUT 3J€MEHTHI YIIPaBJICHUS KU3HEHHBIM UKIJIOM ITPOTPAMMHOTO
o0ecreyeHus: aHalu3 U TU3aiiH (MOJeIMpOBaHKe), peanu3alus, HHTerpUpOBaHUe,
TecTUpoBaHue, BHenpeHue. B atom cMbiciie RUP sBnsercs peanuzanueit cnupaibHONR MOJIENH,
XOTSI IOBOJIBHO YacTO M300paxkaeTcs B BUJIE rpaduka-Tabaulsl.

B xon1ie kaxaoit ureparuu (B uaeane npoaobKaronieics oT 2 10 6 Helelb) MPOeKTHAs KOMaH 1a
JOJIDKHA JOCTHUYb 3aHJIaHI/IpOBaHHI>IX Ha I[aHHYIO I/ITepaLII/IIO ueneﬁ, CO34aTh Ui I[OpaGOTaTB



MIPOEKTHBIE apTe(PAKTHI M MOTYYUTh TPOMEKYTOUHYIO, HO (DYHKIIMOHAFHYIO BEPCHIO KOHEUHOTO
npoaykTa. UtepatuBHas pa3paboTka MO3BOJISET OBICTPO pearupoBaTh Ha MEHSIOIUECS
TpeOOBaHMUs, OOHAPYKUBATH U YCTPAHITh PHCKH HA PAHHHUX CTAIMSAX IMPOCKTA, a TAKKE

3¢ (HEeKTHBHO KOHTPOJIUPOBATH KAYECTBO CO3/]aBAEMOT0 MPOIYKTa.

RUP ocHoBaH Ha TpeX KIOYEBBIX HICSX:

1. Bech x011 paboT HanpaBIIAE€TCs UTOTOBBIMU IIEJIIMU MTPOEKTA, BEIPAKEHHBIMU B BUJIE
BapUaHTOB MCIIOJIb30BaHuUs (USe CaSes) — ClieHapUeB B3aUMOJICUCTBHS PE3yJIbTHPYIOIICH
[IPOrPaMMHOM CUCTEMBI C MOJIb30BATEISIMU WU APYTUMHU CUCTEMaMHU, IIPH BBIITOJTHEHUU
KOTOPBIX TIOJIL30BATENH MOJTyYal0T 3HAYUMBIC JUII HUX PE3YJIbTaThl U ycIyTu. PazpaboTka
HAaYMHAETCS C BbIACJICHUS BAPUAHTOB MCIOJb30BaHUS U HA KAXJOM IIare KOHTPOIUPYETCs
CTCTICHBIO TIPUOJIMKEHUS K MX PeasU3alliu.

2. OCHOBHBIM pELIEHUEM, IPUHUMAEMBIM B XOJ€ MPOEKTA, ABIIAETCS APXUTEKTYpa
PEe3YIABTUPYIONICH MPOTPAMMHON CUCTEMBI. APXUTEKTYypa YCTaHaBIUBAeT HAOOP KOMIIOHEHTOB,
U3 KOTOpbIX OyaeT noctpoeHo [10, 0OTBETCTBEHHOCTh KaXKI0T0 U3 KOMIIOHEHTOB (T.€. peliaeMbie
YM TI0J133]J1a4H B paMKax OOIIMX 3a7a4d CUCTEMBI), YSTKO OmpeesieT nHTepdeiichl, yepes
KOTOpbIE OHU MOT'YT B3aUMO/ICCTBOBATH, a TAK)KE CIIOCOOBI B3aUMOICHCTBHUS KOMIIOHEHTOB
JPYT C IPYTOM.

3. ApxuTekTypa SBJISETCS OJJHOBPEMEHHO OCHOBOM /IS oiyueHus kauectseHHoro 110 u 6azoi
JUIs TUTAHUPOBAaHUS PabOT M OLICHOK IPOEKTa B TEPMUHAX BPEMEHU U PECYpPCOB, HEOOXOAMMBIX
IUISL TOCTHIKEHHS OTIPENICIICHHBIX pe3ybTaToB. OHa oopmirseTcs B BUe HaOopa rpaduaecKux
mozuenei Ha sa3eike UML.

OcHoBoH nmponecca pa3pa60TKH SABJIIFOTCA INITAHUPYCMBIC U YIIPABJISICMbBIC UTCPALlUH, 00BeEM

KOTOpBIX (peanu3yemMas B paMKax UTepauuy pyHKIHOHAILHOCTh U HAOOP KOMIIOHEHTOB)
OIIPEAEIAETCS HA OCHOBE apXUTEKTYPBI.
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Puc. Cmpyxmypa payuonanvroz2o ynupuyuposannozo npoyecca (RUP)

Ha nanHom pucyHKe npecTaBlIeHbl 1Ba U3MEPEHUS: TOPU30HTAIbHASI OCh MPECTABIISAET BpeMsI
Y MTOKa3bIBAaCT BPEMEHHBIE aCIIEKThI dKU3HEHHOTO IIMKJIA IIPOLIECCa; BEpTUKAIbHAS OCh
MIPEJICTaBIseT JUCIUIUIMHBI, KOTOPbIE OMPEENIIoT (PU3NIECKYI0 CTPYKTYpY Iponecca. Ha
PUCYHKE BHJIHO, KaK C TEUEHHEM BPEMEHH U3MEHSIOTCS aKIIeHThI B IipoekTe. Hanpumep, B



paHHUX UTEpalusax OOJbIIe BpeMEHU OTBOAUTCS TPEOOBAaHUSAM; B O3AHUX UTEpAIUIX OOJIbIIIe
BpPEMEHU OTBOJUTCS peanu3anuu. | opu3oHTanbHas 0Ch CPOPMHUPOBAHA U3 BPEMEHHBIX OTPE3KOB
— UTepaiuil, Kakaasi U3 KOTOPBIX SIBISIETCS CAMOCTOSITEIbHBIM IIUKJIOM Pa3padOTKH; LIeb UK
— MIPUHECTH B KOHEYHOM MPOAYKT HEKOTOPYIO 3apaHee OMPEaeIICHHYIO 0CA3aeMYI0 I0paboTKy,
TIOJIE3HYIO C TOYKU 3pEHUS 3aUHTEPECOBAHHBIX JIUII.

CTpyKTypa panuoHajibHoro ynupuuupoansoro npouecca (RUP). ITo ocu Bpemenu
YKU3HEHHBIN [IUKJI IETTUTCS Ha YEThIPEe OCHOBHBIE (a3bl.

1. Hagao (Inception) — hoopMupoBaHre KOHIEMIUK TPOEKTA, TOHUMAHKUE TOTO, YTO MBI
coszaeMm, pejcTaBicHue o mpoaykre (Vision), paspadoTka OusHec-miana (bUsiness case),
MOATOTOBKA MPOTOTHIIA TPOTPAMMBI HJIM YaCTHYHOTO pelieHrs. ITo (asza coopa HHPOpMAILUK 1
aHanu3a TpeboBaHMiA, ompeiesieHre 00pasa npoekra B 1eoM. Llesb — moayInuTh HOAICPKKY U
¢duHaHCcHpoBaHUe. B KOHEYHOM WTEpaIUK Pe3yIbTaT 3TOrO ITalla — TEXHHIECKOE 3aIaHHe.

2. [IpoekTrpoBanue, pazpadorka (Elaboration) — yrounenue miana, moHMMaHUE TOTO, KaK MbI
3TO CO3/1aeM, IIPOESKTUPOBAHHE, TNIAHUPOBAHUE HEOOXOIMMBIX JICHCTBHUII U peCypCOB,
JeTan3alus 0COOCHHOCTEH. 3aBepIacTCs ATl UCTIOJIHACMOM apXUTEKTYPOid, KOT/ia Bce
APXUTEKTYPHBIC PEIICHUS TIPHUHSATHI K PUCKU YUTEHBI. VICIomHsIeMas apXUTEeKTypa MpeACTaBIIsAeT
co0oii paboTarolee IporpaMMHOE 00eCIIeYeHHEe, KOTOPOE IEMOHCTPUPYET pealTu3alluio
OCHOBHBIX apXUTEKTYPHBIX pelICHUI. B KOHEUHOW UTEpaIliK 3TO — TEXHUYECKHIA TPOEKT.

3. Peanuzanusi, coznanue cucremsl (Construction) — stan pacumpenust GyHKIIMOHAIBHOCTH
CHCTEMBI, 3JI0)KEHHOH B apXUTEKType. B KkoHeuHO! nTepannuu 31o — paboumii MpoexT.

4. Buenpenue, pazseptoiBanue (Transition). Cozganue koHeuHo# Bepcuu npoaykra. daza
BHEAPEHMS TPOAYKTA, IOCTABKA IPOIYKTa KOHKPETHOMY I0JIb30BATEINIO (TUPA)KUPOBAHHE,
JIOCTaBKa U 00y4YeHUE).

BepTI/IKaJ'H)HaSI OCb COCTOUT U3 JUCHHMIIIWH, KaXaasd u3 HUX MOXKET OBITH OOJICE AC€TaJIbHO
pacnrcada ¢ TOYKH 3PpCHHUSA BBIITOJHACMBIX 3aaa4, OTBCTCTBCHHBIX 3a HUX pOJ'ICI\/’I, MMPOAYKTOB,
KOTOPBIC TOAAOTCA 3aia4aM Ha BXOJ U BBIITYCKAIOTCA B XOAC UX BBIIIOJIHCHUA U T.A.

Ilo sTolt ocu pacnojrararoTcs KIIf0O4EBbIC JUCHUIIIIMHBI )KU3HCHHOI'O MUKJIA RUP, KOTOPBIC 4aCTO
Ha PYCCKOM A3BIKC HA3bIBAIOT IIPOLCCCaMU, XOTA 3TO HEC COBCEM BECPHO C TOUKHU 3PpCHUA JTaHHOM
MCTOHOJIOTUH, ITOAACPIKUBACMBIC HHCTPYMCHTAJIbHBIMU CPEACTBAMU IBM (I/I/ HJIN TPETbUX

¢upm).

o busnec-ananu3 u MmoxenupoBanue (Business modeling) obecrieunBaet peaar3aruio
MPUHIIUIIOB MOJEIIMPOBAHMS C IIENIBI0 U3yUeHHs OM3Heca OpraHu3alliy U HAKOTUICHUS
3HaHUI 0 HEM, ONTHMH3ANU OU3HEC-TIPOIIECCOB U MPUHSITHS PEIICHUS 00 HX YaCTUIHON
WJIM TIOJTHOM aBTOMAaTU3aLUH.

e Vmpasnenue TpeboBanusMu (Requirements) mocBsIEHO MOTYYSHNIO HHOOPMAITUH OT
3aWHTEPECOBAHHBIX JIUI U €€ MPeoOpa3oBaHuI0 B HA00Op TpeOOBaHMIA, ONIPEAEIISIOLINX
cozepkaHue pa3pabaTbiBaeMOi CUCTEMBI M TIOJJPOOHO OTMMCHIBAIOIINX OKHIAHUS OT
TOT0, YTO CUCTEMA JIOJKHA JIeNaTh.

e Ananus u npoektupoBanue (Analysis and design) oxBaTeiBaeT MpoIEAypPhI
npeoOpa3oBaHus TpeOOBAHHI B TPOMEKYTOUHBIE OMUCAHUS (MOJIEIH ),
MPECTABIISAIONINE, KaK 3TH TPEOOBAHHS JOJKHBI OBITh PEa30BaHEI.

e Peammszanus (Implementation) oxBaTeiBaeT pa3paboTKy KoJia, TECTHPOBAHUE HA YPOBHE
pa3pabOTYMKOB U MHTETPALIMIO KOMIIOHEHTOB, ITOJICUCTEM M BCE CHCTEMBI B
COOTBETCTBHUH C YCTAaHOBJICHHBIMH CHIETIH(DUKAIIASIMH.

e TectupoBanue (Test) mOCBAIIEHO OIIEHKE KauecTBa CO3/1aBa€MOr0 IMPOIYKTa.

e PasseptriBanue (Deployment) oxBaTeIBaeT onepaiiuu, HUMEIOIINE MECTO TIPH TIepeaade
MIPOAYKTOB 3aKa34MKaM M 00eCIeYeHUH TOCTYITHOCTH MPOTyKTa KOHEUHBIM
0JIb30BATENISIM.



Konduryparmontoe ynpasjieHue u ynpasienne usmenenusmu (Configuration
management) OCBSIIIEHO CHHXPOHU3AIIUU MPOMEKYTOUYHBIX i KOHEYHBIX IMPOTyKTOB U
VIPABJICHUIO UX PA3BUTHEM B XOJI€ MMPOEKTA M MMOMCKOM CKPBITBIX IPOOIIEM.
VYupasnenue npoekrom (Management) nocBseHo MmIaHUPOBAHUIO MMPOEKTA,
yIPaBJICHUIO PUCKAaMH, KOHTPOJIIO X014 €0 BHIMOJIHEHUS U HETIPEPHIBHOM OICHKE
KJIFOYEBBIX IIOKA3aTEIICH.

VYupasienue cpenoit (Environment) Bkirroyaer seMeHTHI GOPMUPOBAHUS CPEJIBI
pa3paboTku HHPOPMAITMOHHON CHCTEMBI H MOJICPKKH MPOCKTHON JeSTSIbHOCTH.

B 3aBucumocTH OT cienuuKy IpoeKTa MOTYT ObITh HCIIOJIL30BaHbI JTI00kIe cpeacTBa IBM
Rational, a taxxe Tpetbux pupm. B RUP pekoMeH10BaHO ClieI0OBaTh MIECTH MPAKTHKAM,
MO3BOJISIIOIIMM YCIICITHO pa3padaThiBaTh MPOEKT: UTEpaTUBHAs pa3paboTKa; yrpaBieHHE
TpeOOBaHUSMU; UCTIOIH30BAaHNE MOAYIBHBIX APXUTEKTYP; BU3yAIbHOE MOJICITMPOBAHNUE;
MIPOBEpKa KauyecTBa; OTCIICKUBAHNE U3MEHEHUH.

Heorpemnemyto yacts RUP cocraBmstoT apredaxTsl (artefact), nperienents (precedent) u posu
(role). AprehakTbl — 3TO HEKOTOPBIEC TPOAYKTHI IPOCKTA, IOPOXKIAEMbBIC MU HCITOJIb3yEMbIC B
HeM pu paboTe HaJl OKOHYATEIbHBIM MPOAYKTOM. [IpereneHTs! — 3To mocieq0BaTenbHOCTH
JCHUCTBYH, BRITIOIHSAEMBIX CHCTEMOM IS TIOTy4YeHHS HaOIr0qaeMoro pesyiabraTa. GakTHIeCKu
TM000ii pe3ynbTaT paboThl MHAWBUAYYMA WK TPYIIIHI SBIsIeTCS apTePakToM, OyIb TO JOKYMEHT
aHaJIN3a, HIEMEHT MoJIeNH, (haiiil KoJ1a, TECTOBBIA CKPUNT, OMIMCAHHUE OIIUOKH U T.I1. 3a CO3/IaHHe
TOTO WJIK UHOTO BHJIa apTe(haKTOB OTBEUAIOT ONpEeNICHHBIE CIICIIUAINUCTHL. TakuM o0pa3om,
RUP uetko onpezenser 0013aHHOCTH — POJIM — Ka)KJIOT0 WieHa IPYIIbl pa3pabOTKU Ha TOM WU
WHOM 3Tare, TO €CTh KOT/ia U KTO JOJKEH co3[aTh TOT Wiu HHOU apTedakt. Bech mporecc
pa3paboTKu mporpaMMHOI cucTeMbl paccmarpuBaeTcst B RUP kak mporece co3panust
apTe(aKkTOB — HAYMHAs C IEPBOHAYAIBHBIX JOKYMEHTOB aHAllM3a U 3aKaHUMBas UCIOIHIEMbIMH
MOMYJISIMU, PYKOBOJICTBAMH TOJIb30BATEIIS U T.II.

Jns komnibroTepHoi nopaepkku nporeccoB RUP B IBM pa3pabotan mmpokuii Habop
WHCTPYMEHTAIILHBIX CPEJICTB:

Rational Rose — CASE-cpencTBo BU3yalbHOIO MOJICITUPOBAHUS HHPOPMAIIMOHHBIX
CHCTEM, HMEIOIIIee BO3MOXKHOCTH TeHEPUPOBAHHUS 3JIEMEHTOB Koza. CrienuanbHast
penakus npoaykra — Rational Rose Real Time — mo3BouisieT Ha BBIXO/IE MTOIYUYHUTh
UCTIOJTHSEMBII MOJTYJIb;

Rational Requisite Pro — cpeactBo ynpasieHus: TpeOOBaHUSIMHU, KOTOPOE TO3BOJISET
CO3/1aBaTh, CTPYKTYpUPOBATh, yCTAHABINBATH IPUOPHUTETHI, OTCIIC)KUBATD,
KOHTPOJINPOBATh H3MEHEHHUsI TPEOOBAHMIA, BOSHUKAIOIIUE HA TFOOOM 3dTamne pa3paboTKu
KOMITOHEHTOB TIPHJIOKEHUS;

Rational ClearQuest — mpoayKT /ist yrpaBJieHHsSI U3MEHEHUSIMU U OTCIISKUBAHUS
nedexroB B mpoekte (bug tracking), recHo mHTErpUpYIOIMUIACS CO CPpeCTBAMU
TECTUPOBAHUS U YIIpaBJIeHUs TpeOOBAaHUSAMH U MPEICTaBISIONINI cOO0M eUHYIO Cpely
UISL CBSI3BIBAHUS BCEX OIIMOOK M JIOKYMEHTOB MEKIY COOOI;

Rational SODA — npoyKT /ijisl aBTOMaTH9YE€CKOTO T€HEPUPOBAHUSI TPOSKTHOM
JTOKYMEHTAIIUH, TIO3BOJISIOIINI YCTAHOBUTH KOPIIOPATHBHBIN CTaHAapT HA
BHYTpU(UPMEHHBIC TOKYMEHTBI. BO3MOXKHO TakKe MpUBEICHHE TOKYMEHTAIIMU K YXKe
cymiectByromum cranaaptam (1ISO, CMM);

Rational Purify, Rational Quantify Rational PureCoverage, — cpenctsa TecTUpOBaHHS U
OTJIaJIKH;

Rational Visual Quantify — cpencTBo u3mepeHus XapaKTepUCTHK [T pa3padOTUYNKOB
NPUIOKEHUH ¥ KOMIIOHEHTOB, iporpammupytonmx Ha C/C++, Visual Basic u Java,;
MIOMOTaeT ONPEICNATh H YCTPAHSITh Y3KHe MecTa B IipousBoauTeabHoct [10;

Rational Visual PureCoverage — aBroMaTH4yecku orpeessieT 00JacTi Koaa, KOTOPhIE He
HOBEPralOTCs TECTUPOBAHHIO;

Rational ClearCase — npoxykr ans ynpasineHus KoHpurypamumeit mporpamm (Rational's
Software Configuration Management, SCM), mo3BoIstOLIH#T TPOU3BOANUTH BEPCHOHHBIN



KOHTPOJIb BCEX JOKYMEHTOB TpoekTa. C ero moMOIIbI0 MOXHO MOICPKUBATH
HECKOJIBKO BEPCUH MPOEKTOB OJHOBPEMEHHO, OBICTPO MEPEKITIOYAsCh MEXK Yy HIMHU.
Rational Requisite Pro mognep:xuBacT 0OHOBIICHUS M OTCICKUBACT H3MEHCHHS B
TpeOOBaHUSX ISl TPYIIIBI Pa3pabOTUNKOB,;

e SQA TeamTest — cpencTBO aBTOMaTHU3AIIMN TECTUPOBAHUS;

o Rational TestManager — cuctema yrpaBiieHHsS] TECTUPOBaHUEM, KOTOpasi 00bEIUHACT BCE
CBSI3aHHBIE C TECTUPOBAHUEM UHCTPYMEHTAJIbHBIC CPEJICTBA, apTe(aKThl, CLIICHAPUU H
JIAHHBIC;

o Rational Robot — uacTpy™MeHT ais co3anusi, MOAU(MUKAIIMK U aBTOMATHYECKOTO 3aITyCcKa
TECTOB,

o SiteLoad, SiteCheck — cpeactsa TectupoBanust Web-caiiToB Ha POU3BOIUTEIBHOCTD U
HAJIMYKE HEpaOOTAIOIINX CChUIOK;

« Rational PerformanceStudio — u3amepenue u npeackasaHue XapakTepUCTUK
MPOM3BOAUTEILHOCTU CHCTEM.

3ToT HAabOp MPOIYKTOB MOCTOSIHHO COBEPIIEHCTBYETCS U TONONHseTcs. Tak, Harnpumep,
HenaBHuil mpoaykt IBM Rational Software Architect (RSA) sisisiercs yactero IBM Software
Development Platform — naGopa HHCTPYMEHTOB, MMOIACP/KUBAIOIIMX KU3HEHHBIN UK
pa3paboTku nporpamMmMmubix cuctem. [Ipoxykt IBM Rational Software Architect mpennasxauen
JUTSL TIOCTPOCHUS MOJIeJICH pa3pabaThIBAaEMbIX TPOTPAMMHBIX CHCTEM C UCIIOJIb30BAHUEM
yHHPHUIMPOBAHHOTO s3bIKa MonenupoBanust UML 2.0, mpexxie Bcero Mojeneit apXuTeKTyphl
pazpabareiBaemMoro npuioxkenus. Tem He meHee, RSA o0beanHseT B cebe QyHKINUU TaKuX
nporpaMMHBIX MPOAYKTOB, kak Rational Application Developer, Rational Web Developer u
Rational Software Modeler, tem cambIM Mpe10CTaBIsAs BO3MOKHOCTD apXHTEKTOPAM M
aHAJMTHKAM CO3/1aBaTh pa3IMYHbIC MPEICTaBICHUS pa3padaTeiBaeMoi HHPOPMAITHOHHON
cUCTeMBI ¢ ucrnosb3oBanueM s3pika UML 2.0, a pazpaboTunkaM — BBIOJIHATE pa3padoTky J2EE,
XML, BeG-cepBUCOB U T.1.

Crnenys npuniiunam RUP, Rational Software Architect mo3Bossier co3aBaTh HEOOXOMMBIC
MOJIETIH B paMKaX pab0ouuX MPOIECCOB TAKUX AUCIMIUIAH, KaK:

e OwusHec-aHanu3 u MozeaupoBanue (Business modeling);
e ympaBieHue TpeboBanusimu (Requirements);

e ananu3 u npoektupoBanue (Analysis and Design);

e peamusarus (Implementation).

Kpowme toro, Rational Software Architect noagaepsxiBaeT TEXHOIOTUIO pa3pabOTKH,
ynpasisiemoit monensimu (model-driven development, MDD), kotopast mo3BosisieT
MOJIEIIMPOBATh MPOrPAMMHOE 00ECIIeUeHHE Ha PA3INYHBIX YPOBHSX a0CTPaKIHHU C
BO3MOKHOCTBIO TPACCHPYEMOCTH.

JKCTpeMaJibHOE NPOrPaAaMMHUPOBaHHE

DkcrpeManbHoe porpammupoBanue (Extreme Programming, XP) Bo3HHKITO Kak
IBOJTFOIIMOHHBIN MeTO/1 pa3paboTku [10 «cHU3Y-BBEpX». DTOT MOIXO/ ABJIACTCS PUMEPOM TaK
Ha3bIBAEMOT0 MeTO/Ia THOKOH («KkuBOi») pazpadotku (Agile Development Method). B rpynmy
THOKHUX METOJIOB BXOJIST, TOMHUMO SKCTPEMAIbHOTO TIporpaMMupoBanus, MeToasl SCRUM,
DSDM (Dynamic Systems Development Method, meTox pa3paboTku AMHAMHYHBIX CUCTEM),
Feature-Driven Development (pa3paboTka, ynpasisemast QyHKIUSIMEA CHCTEMBI) H JIp.

OcHoBHble NpUHLUIEI THOKON pa3pabotku 10 3apukcupoBansl B MaHudecTe THOKOM
pa3pabotku, nosiBusieMcs B 2000 roxy.

1. Jlroam, ygacTByrOIIHE B IPOCKTE, U UX OOIIeHNEe O0Jee BaXKHBI, YEM ITPOIIECCHI 1
MHCTPYMEHTHI.
2. Paboraromas mporpamma 6ojiee BaxKHa, YeM HCUEPIBIBAIONIAS JOKYMEHTAITHS.



3. CoTpyIHHYECTBO C 3aKa34MKOM OoJiee BXKHO, YeM OOCYXKICHHUE JeTallell KOHTPaKTa.
4. OtpaboTka U3MEHEHHI OOJiee BayKHA, UEM CIICIOBAHHE IJIaHAM.

['nOkue MeTo bl MOSIBUIIMCH KaK MPOTECT POTHB YPE3MEPHOM OIOpPOKpaTHU3allu pa3paboTKu
[1O, oOuHst MOOOYHBIX, HE ABJISIONINXCS HEOOXOAMMBIMU JJIsI TOJTyYEHUST KOHEYHOTO
pe3yibTara JOKyMEHTOB, KOTOPBIE IPUXOIUTCS OPOPMIISTH IIPH MPOBEACHUH IPOCKTA B
COOTBETCTBHUH C OOJBITMHCTBOM «TSDKENBIX)» MPOIECCOB, AOMOIHUTEIBHON padOTHI 110

noJiep kke (PUKCUPOBaHHOTO MPOIlecca OpPraHU3aIliy, KaK 3T0 TpeOyeTcsl B paMKax, HallpuMep,
CMM. Bomnbmias 4acTh Takux paboT U JOKYMEHTOB HE UMEET MPSMOTO OTHOIICHUS K pa3paboTke
I1O u obOecrnieueHHIO €ro Ka4ecTBa, a MpeAHa3HaYeHA ISl COOIOIeHHS (DOPMAITbHBIX ITyHKTOB
KOHTPAKTOB Ha pa3pabOTKy, OTyUEHUs U MOATBEPKACHUS CEPTHPUKATOB HA COOTBETCTBUE
Pa3IMYHBIM CTaHIaPTaM.

I'nOxue MeToIbI TTO3BOJISIOT OOJIBIIYIO YacTh YCHIMN pa3pabOTINKOB COCPEAOTOUNTh
COOCTBEHHO Ha 3aJauax pa3pabOoTKH U YIOBIETBOPEHUS peaIbHbIX IOTPEOHOCTEN
nojp3oBaresne. OTcyTcTBUE KUIBI IOKYMEHTOB U HEOOXOJMMOCTH MOJIEP>)KUBATh UX B CBSI3HOM
COCTOSIHUH TI03BOJISIET OoJiee OBICTPO M KaYeCTBEHHO PearnpoBaTh HA N3MEHEHHS B TPEOOBAHMIX
U B OKPY>KCHHH, B KOTOPOM TIpHUIETCs paboTaTh OyayIieil mporpamMme

INNPAKTUYECKOE 3AHATHUE Ne 8

Tema: DkcTpemanbHOE porpaMMupoBanue. [lapHoe nporpaMmmupoBaHue:
IPEUMYILECTBA U HEAOCTATKH.
Heub: N3y4uTh OCHOBBI 3KCTPEMAIBHOTO TPOrPaMMHUPOBAHUS

OkcTtpemanbHoe nporpammupoBanue (eXtreme Programming, XP) — o6nerdyeHHslit
(moABMXKHBIN) TIpoLecc (MJIM METOI0JIOTHs ), TJIaBHbIN aBTOp KoToporo — KenTt bek (1999). XP-
IIPOLIECC OPUEHTHPOBAH Ha TPYIIBI MAJIOr0 M CPEJHET0 pa3Mepa, CTPOSLIME NPOrpaMMHOE
o0ecriedeHrne B YCJIOBUSAX HEONPEAETICHHBIX WM OBICTPO H3MEHsIomMXcs TpeOoaHuil. XP-
rpynny o6pasytoT A0 10 CcOTpyZHMKOB, KOTOpbIE pa3MeUIaloTcs B OJHOM IOMEUICHHUU.
OcHoBHass unges XP — yCTpaHUTh BBICOKYIO CTOMMOCTb HM3MEHEHMS, XapaKTEpHYIO I
MIPUJIOXKEHUH C MCIIOIb30BAHUEM OOBEKTOB, MATTEPHOB™ U peNIALIMOHHBIX 0a3 naHHbIX. [loaTOMy
XP-niporiecc  moiKeH OBITH  BBICOKOJWHAMUYHBIM TporieccoM. XP-Tpymimma HMeeT 1eno C
W3MEHEHUSAMU TpeOOBAaHMUN Ha BCEM MPOTSHKEHWH MTEPALMOHHOTO LIMKJIA pa3paboTKH, MpUYeM
LUKJI COCTOUT U3 OYEHb KOPOTKHX HTepanuil. YeTblppMs 0a30BbIMU JeHcTBUAMU B XP-1ukie
ABJIAIOTCS: KOAMPOBAHHE, TECTUPOBAHUE, BBICIYIIMBAHUE 3aKa3uMKa M IPOEKTHPOBAHUE.
JluHaMu3M OOECTeYrBAETCsl C IOMOIIBIO YETHIPEX XapaKTEPUCTHK: HEMPEPHIBHOM CBS3U C
3aKa34uuKoOM (M B Ipejenax IpyMIibl), IPOCTOTHI (BCerjga BhIOMpaeTcs MUHUMAJIbHOE pPEIIeHuE),
ObICTpOli OOpaTHOI CBs3M (C MOMOUIBIO MOJYJIBHOTO U (YHKUMOHAIBHOTO TECTHPOBAHUS),
CMEJIOCTH B NPOBEIEHUHU MPODUIAKTUKHA BO3ZMOXKHBIX MTPOOIIEM.

* TlartepH sBHsSETCS pEIIEHWEM TUIUYHOW MPOOJIEMBI B OIPEIEICHHOM KOHTEKCTE.
bonpmivHCTBO  MpUHIMMOB, TojAepxkuBaeMblx B XP  (MUHUMalbHOCTh, MPOCTOTA,
SBOJIIOLIMOHHBIA LUK pa3paboTKu, Mayas UIMTEIbHOCTh WUTEpalMH, y4acTHE IOJb30BaTels,
ONTHMAJbHBIE CTAaHAAPTHl KOAMPOBAHWS W T. [.), NPOAUKTOBAaHBI 3[PaBbIM CMBICIOM U
MPUMEHSIOTCS B JIIOOOM ymopsaoueHHoM npouecce. [Ipocto B XP 3TH NpUHIMIIEL, KaK TOKa3aHO
B Ta01. 1, JOCTUTaIOT «IKCTPEMATILHBIX 3HAYCHUI.

Tabauna 1. DKkCcTpeMyMbl B 3KCTPEMaIbHOM IIPOrPaMMUPOBAHUH



IIpakTHKa 30paBoro cMBICTA XP-3xcTpemym XP-peannzanus

IIpoEepru Koma Koz npoeepaetca Ece BpeMa [Tapuoe nporpaMMHEpOEAHHE
Tectupoeanne TecTHpoRaHHe BEIIONHASTCE BCE | €CTHPOBAHHE MOZYIL
EPEMA. Jade ¢ IOMOIOEI0 DVHKIMOHATEHOE TECTHPOEAHHE
32KATTHKOE
IIpoerTHpoBanne [TpoexTHpoBaHHe SEIAeTCA 9acTei0 Peopranmzanna (refactoring)

e#EeIHEEHOH eATETEHOCTH
KaK0r0 pazpadoTIHKa

IlpoctoTa Jna cHcTeMEL ERIOHpaETCH Caman nmpocTad BeIIs. KOTopasd
npocTelnes IPOEKTHOE PellleHHe,  MOIIa Obl paborats
MOAEPAHBAIONIEE €8 TEKYIIYIO
DYHKIHOHATEHOCTE

ApxurexTypa Ka#aeni noctoauno padotaer Hag  Metadopa
YTOYHEHHEM aPXHTEKTYPEL

TecTuporanne HETErpalHE HurterpupyeTca H TeCTHPYETCH Henpeprienas HHTErpanns

HECKOIEKO pas B JEHE

Kopotxne nrepanms Vireparn ss1motes npedesto  Frpa nianmposasms
KOPOTKHMH, TIpOTOKAI0TCA
COKYHITL, MEHYTEL TacH, 2 He
HeJenH, MeCAUsl HIH FOIsl

ToT, KTO IPUHUMAET MPUHIUI «MUHUMAJIHHOTO PEIICHUS» 33 XaKepPCTBO, OMNOAETCs, B
neiicrButrensHocTd XP — cTporo ymopsmoueHHbld mporecc. [IpocTeie pelieHusi, UMeroIue
BBICIIMN TPUOPUTET, B HACTOSIIEC BPEMs pPAcCMAaTPUBAIOTCS Kak HauOoliee ILIEHHbIE YacTu
CUCTEMBI, B OTJINYUE OT MPOEKTHBIX PEIICHU, KOTOPhIE MOKAa HE HY>KHBI, & MOTYT (B YCIOBUAX
M3MEHEHHUs TpeOOBaHMI U OMEPallMOHHON cpe/ibl) M BOOOIIE HE TOHAT00UTHCS.

bazuc XP 00pa3yroT nepedyncieHHble HUKE ABCHAIaTh METOI0B.

1. Urpa mnanupoBanus (Planning game) — ObIcTpoe ompeseneHue o0i1acTu ACHCTBHS
CIIEAYIOIECH pean3aliy MyTeM OOBEIMHEHHUS JEJOBBIX MPHOPUTETOB U TEXHUYECKHX OIIEHOK.
3aka3zuuk GopMHUpYeET 00JIacTh AEUCTBUS, MPUOPUTETHOCTh U CPOKH C TOUKHU 3peHUs OM3Heca, a
pa3pabOTYMKH OLIEHUBAIOT U MIPOCIIEKHUBAIOT IPOABHKEHHE (TIPOTPecc)

2. Yactas cmeHa Bepcuii (Small releases) — ObICTpBIN 3aMlyCK B MPOU3BOJICTBO MPOCTOM
cucreMbl. HoBbIE Bepcuu peain3yloTcsi B O4€Hb KOPOTKOM (IBYXHEEIBHOM) IIUKJIIE.

3. Meradopa (Metaphor) — Bcs pa3paboTka NPOBOAMTCS Ha OCHOBE IPOCTOH,
00IIeIOCTYITHON UCTOPUU O TOM, KaK paboTaeT BCs CUCTEMA.

4. Tlpocroe mpoekTupoBanue (Simple design) — mnpoekTHpoOBaHWE BBIMTOJHACTCS
HACTOJIBKO TIPOCTO, HACKOJIBKO 3TO BO3MOXKHO B IAaHHBI MOMEHT.

5. TectupoBanue (Testing) — HempephIBHOE HAMMMCAaHUE TECTOB JJIsI MOAYJIEH, KOTOpPHIE
TOJDKHBI ~ BBITIONHATHCS ~ OE3YMPEYHO; 3aKa3YMKH MUINYT TECThl IS JIEMOHCTpAINH
3akoH4YeHHOCTH (QyHKUMH. «TecTupyH, a 3aTeM KOAMPYWH» O3HAYAET, YTO BXOJHBIM KpUTEpHUEM
JUIsL HAITUCAHUS KOJIa SIBIISIETCS «OTKA3aBIIMi» TECTOBBIM BapHaHT.

6. Peopranmsanus (Refactoring) — cucrema pecTpyKTypHpyeTcsi, HO €€ MOBEIeHUE He
U3MEHSeTCS; Iellb — YCTPaHWUTh AyOJMpOBaHUE, YIYUYIIUTh B3aUMOIEHCTBUE, YNPOCTHUTH
CUCTEMY WJIH TOOABUTH B HEE THOKOCTD.

7. IlapHoe mnporpammupoBanue (Pair programming) — Bech KOJ MUIIETCS JBYyMs
MPOrpaMMHCTaMH, PAa0OTAIOIIMMHU Ha OJTHOM KOMITBIOTEpE.

8. KomnextuBHoe BnaaeHue koaoMm (Collective ownership) — mo6oii pa3paboTuuk
MOJKET yJIy4YIIaTh JII0OOH KO/l CUCTEMBI B JII000€ BpEeMs.

9. HenpepsiBHas unterpauus (Continuous integration) — cUCTeMa HHTETPUPYETCS U
CTPOMUTCS MHOTO pa3 B JE€Hb, [0 Mepe 3aBeplIeHus Kaxaod 3amaun. HempepbiBHOE
PErpecCHOHHOE TECTHPOBAHUE, TO €CTh MOBTOPEHHE MPEABLAYIINX TECTOB, FapaHTHPYET, YTO
M3MEHEHHUs TpeOOBaHMIl HEe MPUBEAYT K perpeccy PyHKIIMOHATbHOCTH.

10. 40-gyacoBas uenmens (40-hour week) — kak mpaswito, padorarot He 6osee 40 yacoB B



Hezento. Henb3s ynBanBath pabouyio HEAEIIO 3a CYET CBEPXYPOUYHBIX padoT.

11. JlokanbHbI# 3aka3unk (On-Site customer) — B rpyIre Bce BpeMst JOJDKSH HaXOIUTHCS
MpeICTaBUTENb 3aKa3UuKa, 1eHCTBUTEIBHO TOTOBBIN OTBEUATh Ha BOIIPOCHI pa3paboTUYHUKOB.

12. Crannmaptsl kogupoBanus (Coding standards) — 1m0 KHBI BBIIEP)KUBATHCS MPABUIIA,
o0ecreynBaIue OJAWHAKOBOE TNPEACTABICHHWE MPOTrPaMMHOIO KOJAa BO BCEX YaCTAX
IIPOrPaMMHOM CUCTEMBI.

Wrpa miaHupoBaHUsS U YacTas CMEHa BEPCHUI 3aBUCAT OT 3aKa3uMKa, 00eCTIEYMBAIOIIETO
HAOOp «ucTopHit» (KOPOTKHUX ONHMCAHWN), XapakTepu3ymmmux paboTy, Koropas Oyxaer
BBIIIOJHATHCS JUISl KaXIOW BEPCUU CHUCTEMBL. Bepcuu reHepupyroTcsi KaKIble JIBE HENENH,
MO3TOMY pa3pabOTUYMKHU M 3aKa3UMK JIOJDKHBI NMPUNTH K COTJIAILIEHUIO O TOM, KaKHe HCTOPUU
OyIoyT OCYIIECTBJICHbI B Ipenaeiax OBYX Henenb. [IodHYyI0 (QYHKIMOHAIBHOCTH, TpeOyemylo
3aKa34yMKy, XapaKkTepu3yeT IyJ HUCTOPUN; HO AJS CIEAYIOLIeH JBYXHEIEIbHONW HMTEpaluu U3
IyJia BEIOMpAETCs MOJJMHOKECTBO UCTOPUIA, Hanbosee BaKHOE JIs 3aKka3uuka. B moboe Bpems B
myJl MOTYT OBITH J0OABICHBI HOBBIE MCTOPHUHU, TaKUM OOpa3oM, TpeOOBaHHS MOTYT OBICTPO
u3MeHsTbes. OJHAKO MpOLECChl JIBYXHEEIbHOW I'€HEepalil OCHOBaHbl HAa HamOojee Ba)KHbBIX
GYHKOMAX, BXOAAIIMX B TEKYHMIMHA IIyJ, CJIEJOBAaTEIbHO, HM3MEHYHBOCTH YIIPABIISETCS.
JlokanbHBIN 3aKa34nMK 00eCTIeYMBaeT MOICPIKKY 3TOTO CTUIISI UTEPAIIIOHHON pa3pabOTKH.

«Meradopa» obecnieunBaer THo0aIbHOE «BHAECHHUE» mpoekTa. OHa Morna Obl
paccMaTpuBaThCS KaK BBICOKOYPOBHEBAas apXUTEKTypa, HO XP MomyepKUBaeT KenaTelbHOCTb
MPOEKTUPOBAHMSI TPU MHHMMH3AIMK TPOEKTHOM JokyMeHTanuu. Tounee roBopsi, XP
npeajiaraeT HempepbIBHOE MEPENPOEKTUPOBAHUE (C MOMOIIBI0 PEOPraHu3allun), MPU KOTOPOM
HET HYK/bl B JIETATM3UPOBAHHON IPOEKTHOM JOKYMEHTALMHU, A JJI1 HHKEHEPOB COIIPOBOXKICHUS
€IMHCTBCHHBIM HAJEKHBIM MCTOYHHUKOM WH(POpPMALUU SBISIETCS MPOrpaMMHBIA Kox. OOBIYHO
II0CJIe HAaIlMCaHMUs KOJAa MPOEKTHas AOKyMeHTalus BblOpacbiBaeTcs. [IpoekTHas noxymeHTanus
COXpaHseTCs TOJIbKO B TOM Cly4ae, KOTJa 3aKa3yuK BPEMEHHO TepsieT CIOCOOHOCTh
IPUIYMBIBaTh HOBBIE HCTOpPHM. Torga cucrteMy IOMEUIAlOT B «HAa(TamMH» W MUIIYT
PYKOBOJICTBO ~ CTpPAaHMI[ Ha MATh-JECATh MO «HA()TATMHOBOMY» BapHaHTy CHUCTEMBI.
Hcnonp3oBaHne peopraHu3alMy NPUBOAWT K  pealu3allud  MPOCTEHIIET0  PEIICHHS,
YIIOBJIETBOPSIIOIIETO TEKYIIylI0 TOTpeOHOCTh. M3MeHeHHs B TpeOOBaHHUIX 3aCTaBIISAIOT
OTKa3bIBATHCS OT BCEX «OOIIUX PEIICHUI.

[TapHoe nporpaMMupoBaHie — OAMH U3 HanboJiee CHOPHBIX MeT0/10B B XP, oHO BiMsieT
Ha PECypChbl, YTO BAXKHO JUIsl MEHEIKEPOB, pELIAIOIINX, OyAeT JM MPOEKT Hcmosb3oBaTh XP.
MoseT nokaszarbcs, YTO MapHOE MPOrpaMMHUpPOBAaHUE YABaMBAE€T PECYpPChl, HO MCCIEIOBAaHUS
J0Ka3aJM: MapHOE MPOrpaMMHUPOBAHHE MPUBOAUT K IOBBIIIEHHIO Kaue€CTBA M YMEHbBILIEHUIO
BpeMeHM LuKJa. i cormacoBaHHOM IpyIIbl 3aTpaThl yBeIn4YuBaroTcs Ha 15%, a Bpems nukiia
cokpamaercs Ha 40-50%. Jlns WnTepHeT-cpensl yBeIHMUEHHE CKOPOCTH MPOJAaX IMOKPHIBAET
noBblieHue 3arpar. COTpyIHUYECTBO YIyYlllaeT IMPOLECC peIIeHHs MpolseM, YIydllIeHHe
KauecTBa CYLIECTBEHHO CHUXKAET 3aTPaThl CONPOBOKIEHUS, KOTOPBIE IPEBBIIIAIOT CTOMMOCTD
JIOTIOJTHUTEJIBHBIX PECYPCOB 110 BCEMY LUKITY pa3pabOTKH.

KonnexktuBHOe BiajieHHe O3HA4aeT, 4To JIO0O0W pa3pabOTUYUMK MOKET M3MEHSTh JI000M
¢bparMeHT Kozma cucTeMbl B Jr00oe Bpems. HempepbiBHass HHTerpauusi, HeENpepbIBHOE
pPErpeccuOHHOEe TECTUPOBAaHUE M IMapHOe MHporpammupoBaHue XP oOecreunBalOT 3alluTy OT
BO3HUKAIOIINUX MPH 3TOM MPOOIEeM.

«Tectupyi, a 3aTeM Koaupyi» — 3Ta (pas3a BelpakaeT akieHT XP Ha TecTUpOBaHMU.
Ona oTpakaeT NPUHLMI, [0 KOTOPOMY CHadaja IUIAHUPYETCS TECTUPOBAHUE, a TECTOBbBIE
BapHUaHThl Pa3pabaThIBAIOTCA MapaICNIbHO aHAIM3Y TPeOOBaHU, XOTS TPAAULIMOHHBIA MOIXOA
COCTOHUT B TECTUPOBAHUU «UYEPHOTO AIlIUKa». Pa3MblllieHHe 0 TECTUPOBAaHUHM B Hayaje IUKJIa
KHU3HU — XOPOUIO U3BECTHAs MpakThuka KoHCTpyupoBanus 110 (mpaBaa, penko ocyiecTBiseMas
MPAKTHYECKH ).



OCHOBHBIM CpeJCTBOM yIpaBiieHus XP sBisercs MeTpurKa, a cpefia METpUK — «OoJbIIast
BU3yasbHas quarpamma». OObIYHO MUCHOIB3YIOT 3-4 METPHUKH, IPUUYEM TaKHe, KOTOPbIE BUIUMBI
Bceil rpynne. Pekomenayemoil B XP MeTpuUko# SIBISETCS «CKOPOCTh MPOEKTa» — KOJIUYECTBO
UCTOpUH 33JJaHHOTO pa3Mepa, KOTOPbIE MOTYT ObITh peaIl30BaHbl B UTEPALIUU.

IIpu npunarun XP pekoMeHayeTcs OcBauBaThb €ro METOABI 110 OJHOMY, Ka)KIbld pa3
BBIOMpAast METO/I, OPHEHTHUPOBAHHBIM Ha caMyl0 TPYIHYIO Ipobiemy rpynmsl. Konedno, Bce 3TH
METOBI SBJIAIOTCS «HE OoJiee YeM MpaBUIIaMUy) — TPYIa MOXET B JI000H MOMEHT NOMEHSTh
ux (ecnu ee COTPYIHUKU JOCTUINIM IPUHLUUIHAIBHOIO COIJIAIIEHUs IO IOBOJY BHECEHHBIX
n3MeHeHui). 3amuTHUKY XP npusHaot, uto XP 0Kka3bIBacT CHIIBHOE COLIMAILHOE BO3/CHCTBHE,
U HE Ka)XJbIi MOXET NpUHATH ero. Bmecte ¢ Tem, XP — 310 MeTononorus, odecrneunBaroias
MIPEUMYIIECTBA TOJIBKO MPH UCIIOJIb30BAHUN 3aKOHYEHHOT0 Habopa 06a30BbIX METOJIOB.

PaccmoTpum  cTpykTypy «uaeanbHoro» XP-mpomecca. OCHOBHBIM  CTPYKTYPHBIM
3JIEMEHTOM mpouecca sBisgerca XP-peanusanus, B KOTOPYH MHOIOKPAaTHO BKJIA/bIBAETCA
0a30BbIif asteMeHT — XP-utepanus. B cocraB XP-peannzanuu n XP-utepaumu BXOAT Tpu (ha3sl
— ucclenoBaHue, OJIOKUPOBKA, perynupoBanue. VcciemoBanme (exploration) — 3TO TOHCK
HOBBIX TpeOoBaHUI (UCTOpHI, 3ahay), KOTOpbIE JOJIKHA BBIIOJIHATH CUCTEMa. bBIokupoBKa
(commitment) — BeIOOp A peanHM3anuyd KOHKPETHOrO MOJMHOMXECTBA M3 BCEX BO3MOYKHBIX
TpeOoBaHui (MHBIMU CIIOBaMH, IUIaHWpOBaHuE). PerymupoBanue (steering) — mpoBeacHUE
pa3paboTKu, BOIUIONIEHHUE TJIaHA B )KU3Hb.

XP pexkomeHayeT: IepBas peanu3alnus AOKHA MMETh JUIMTEIBHOCTh 2-6 MECsUEB,
MPOJIOJKUTENIBHOCTh OCTaJbHBIX pEeaIN3alluii — OKOJO JBYX MECSLEB, KaxJas HTepalus
JUTUTCS] TPUOJIM3UTENIBHO JIBE HEJIETH, @ YUCICHHOCTh TPYIIIBI Pa3paboTYMKOB HE mpeBbiaeT 10
yenoBek. XP-mporiece 1l MpoeKTa ¢ CeMbI0 peain3alisiMH, OCYIIEeCTBIAEMbIN 3a 15 mecses,
MoKa3aH Ha puc. 1.

[Tpouecc MHUIIMMPYETCS HAYAJIBbHOM HCCiIe10BaTeNIbCKON (ha3oit.

daza uccrnenoBaHUs, ¢ KOTOpOW HauyMHAeTCs J00as peanu3alus M UTepaius, UMeerT
KJIalaH «IpoITycKa», Ha 3TOH (a3e NMpUHUMAETCs pelIeHHue O Leleco00pa3HOCTH JallbHeHIIero
MPOAOIKEHHST pabOTBHI.

[Ipenmonaraerca, 4YTO JUIMTEIBHOCTh IEPBOM pEAlM3allUd COCTABIAET 3 Mecdla,
JUINTEIBHOCTh BTOPOl — celbMOl peanu3anuii — 2 mecsua. Bropas — cenpmas peanuzanuu
o0pa3yloT TMepuoJl CONPOBOXKACHUS, XapakTepusyrommii mnpupoay XP-npoekra. Kaxnas
uTEepalys JUIMTCS JIBE HEJENH, 3a HCKIIOYEHHEM TeX, KOTOpble OTHOCAT K MO3JHEW CcTaauu
pean3alny — «3amycKy B IPOU3BOJICTBOY (B 3TO BpEeMs TEMI UTEPALIUU YCKOPSIETCS).

HaubGonee Tpyana nepsasi peanu3anus — MPOUTH 3a TPU MecCsla OT OOBIYHOIO cTapTa
(ckaxkeM, OTAETBHBIM COTPYAHMK He 3a(UKCHUPOBAJl HUKAKUX TpeOOBaHUM, HE OIpeeseHbI
OTpaHMUYEHUs]) K IOCTaBKE 3aKa3yMKy CHCTEMbl INPOMBIIUIEHHOTO KadyeCTBa OYEHb CIIOKHO
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IMPAKTUYECKOE 3AHSITHUE Ne 9
Tema : Crannaptel. Xapakrepuctrku kauectBa [10
Hean: 3nakomcTtBO ¢ I'OCT 28.195-89 «OnueHka kauecTBa MporpaMMHBIX
cpenctB. O0uwme nojoxenus». OnpeaenuTb crnocoObl NOIy4eHUs] THPOPMALIMH O

I1C. ®opmupoBanue HHOOPMALIMOHHO - TPABOBBIX KOMIIETEHIIUN 00YUYarOITUXCS.
KauecTBO NporpaMMHBIX cpeAcTB
Beenenue

OnHoit U3 BaXHEHIIMX MpoOIieM oOecriedeHns1 KauecTBa MPOrpaMMHBIX CPEJICTB
ABIsieTcs (hopMalIn3alus XapaKTepUCTUK KayecTBa M METOJOIOT sl X OLleHKH. Jlist
OIpeJIeNIeHUs aJIeKBaTHOCTH KauecTBa ()yHKIIMOHUPOBAHHUS, HATTMYUS TEXHUYECKUX
BO3MO>XHOCTEH MPOrpaMMHBIX CPEICTB K B3aUMOJIEHCTBUIO, COBEPLIEHCTBOBAHUIO U Pa3BUTHUIO
HE00XO0IMMO HCI0JIb30BATh CTAHAAPTHI B 00JIACTH OIIEHKU XapaKTEPUCTUK UX KaueCTBa.

[Tokazarenu kauecTBa mporpaMMHOTo obecneueHus ycranasiusaror [[OCT 28.195-89
«Or1eHKa KavyecTBa MporpaMMHBIX cpeacT. Oomue monoxerus» u 'OCT P UICO/MBK 9126
«Mudopmanrionnas Texnonorusa. OueHka nporpaMMHON MPOIYKIIUHN. XapaKTepUCTHKA KauecTBa
U PyKOBOJICTBA 10 UX IPUMEHEHUI0». OTHOBPEMEHHOE CYIIECTBOBAHUE JIBYX JIEHCTBYIOIINX
CTaHJapTOB, HOPMUPYIOLIUX OJHH U T€ XKe MMOKa3aTeH, CTABUT BOMPOC 00 MX TapMOHHU3AIHH.
Huxe paccMOTpUM KaKIbIi U3 IEPEUUCIEHHBIX CTaHIApTOB.

I'OCT 28.195-89 «Ouenka kauecTBa NpOrpaMMHBIX cpeacTB. OOIIe MOT0KEHHSD)
YCTaHABJIMBAET OOIIME MOJIOKEHHS 110 OLIEHKE KauyecTBa MPOTrpaMMHBIX CPEACTB, HOMEHKIATYPY
U TIPUMEHSIEMOCTh NIOKa3aTenel KauecTBa.

Onenka xauyectBa [1C npencraBiser co60i COBOKYITHOCTh OTEpaIldid, BKITFOYAFOIITIX
BBIOOp HOMEHKJIATYpBI TIOKa3aresiel kauecTBa oreHuBaemoro [1C, onpeneneHne 3HaYCHUN dTUX
nokaszaresiei u CpaBHEHHE X C 0a30BBIMU 3HAUCHHSIMHU.



Mertoab! onpenenenus nokasarenen kayectsa [1C paznuyatores:

- 1o cnoco6am nosrydeHust uapopmaruu o [1C — u3MepuTenbHBIN, PETUCTPAITMOHHBIH,
OpPraHoJENTUYECKUM, PACUETHBIN;

- IO UCTOYHHUKAM IOJIy4eHUs HH(OPMALIUU — SKCIIEPTHBIN, COLMOTIOTUYECKUH.

HzmepumenvHbiii Memoo OCHOBAH Ha MOJTYYeHUU HH(OPMAIH O CBOMCTBAX U
xapakrepuctukax [1C ¢ ucrnonpzoBaHueM HHCTpyMEHTaIbHBIX cpeacTB. Hanpumep, ¢
MCIOJIB30BaHUEM TOTO MeTo/a omnpenensercs 0obeM 1IC - 4nciao cTpok HCXOAHOTO TeKCTa
IIPOrpaMM U YHUCJIO CTPOK - KOMMEHTAPUEB, UNUCIIO ONEPATOPOB U OIEPAHOB, YHCIIO
WCIIOJTHEHHBIX ONEPaTOPOB, YUCIIO BETBEH B IpOrpamMme, YUCIO TOYEK BXOJa (BbIX0/1a), BpeMs
BBITIOJTHEHUS BETBU IMPOTPaMMBbl, BpeMs PEaKkiluu U JIpyrue MoKa3aTelu.

Pecucmpayuonnsiii memood 0CHOBaH Ha MOTy4eHUH WH(GOPMALIUK BO BpeMs UCIIBITAHUN
win @ynkunonuposanus [1C, korga perucTpupyroTcs U MOJCUUTHIBAIOTCS OIpeIeJICHHbIE
COOBITHS, HATIPUMED, BPEMS U YHUCIIO COOEB U OTKA30B, BpeMs Nlepejauu YIpaBIeHUs APYyTruM
MOJYJISIM, BpEeMsl Hauajia ¥ OKOHYaHHUS PaOOTHI.

Opeanonenmuyueckuii Menoo OCHOBAH Ha UCIIOJIb30BaHUU UH(POPMALIH, [10JTy4aeMO B
pe3yabpTaTe aHaIM3a BOCIPUSATHSL OPTaHOB UyBCTB (3PEHHUS, CIIyXa), U IPUMEHSIETCS IS
OTIpeJIeJIeHUs TAKHUX IOKa3aTeleil Kak yI00CTBO MpUMeHEeHUs, 3 (H)EKTUBHOCTS H T. II.

Pacuemmnuiii memoo oCHOBaH Ha UCTIOJIB30BAHUU TEOPETUUYECKUX U IMIUPUIECKUX
3aBUCHMOCTEH (Ha paHHUX 3Tanax pa3paboTKu), CTATUCTHYECKUX JaHHBIX, HAKATUIMBAEMbIX MIPH
UCIBITAHUAX, SKCIUTyaTtanuu U conpoBoxaenuu [1C. [Ipu momomy pacueTHOro Metoaa
OTIPEACTSAIOTCA JUIUTEIHHOCTh M TOYHOCTh BBIYMCIICHUH, BpEMs PEaKkIuu, He0OXO0IUMbIe
pecypchl.

Omnpenenenue 3HaueHuil nokasareneil kauecrsa I[1C axcnepmmuvim memooom
OCYIIECTBIISIETCS TPYIIION YKCIIEPTOB-CIEIUATUCTOB, KOMIIETEHTHBIX B PEIICHUU JaHHOU
3a/1auu, Ha 0a3e UX OMbITa U UHTYUIIUU. DKCIIEPTHBIA METO/ MPUMEHSIETCS B CIIy4asix, Korjaa
3a/1aya He MOKET OBITh pellleHa HUKAKUM JIPYTUM U3 CYIIECTBYIOIINUX CIIOCOO0B WU APYyTHe
CHOCOOBI SBJISIFOTCS 3HAYUTETBHO 00Jiee TPYTOEMKUMU. DKCIEPTHHIN METO/I PEKOMEHIyeTCsl
MIPUMEHSITH MIPHU OTNPEIeJICHUH MTOKa3aTesei HarJIIIHOCTH, TOTHOTHI U JOCTYITHOCTH
MPOrPaMMHO# IOKyMEHTAIIUH, JIETKOCTH OCBOCHHUS, CTPYKTYPHOCTH.

Coyuonocuyeckue Memoovl OCHOBaHBI Ha 00pa0OTKE CIeIUaTbHBIX aHKET-BOTIPOCHUKOB.

\ 1. daxTOPEI KaYecTEA /
, 2. Kpurepui Kadec TBa /
3. MeTprrn /
4. OIFHOYHEIE
3IEMEHTEI

Puc. 1 — YpoBHU cucTeMbl noka3arenei KauecTBa

[Toxazarenu kauecTBa OOBEAUHEHBI B CUCTEMY U3 YeThIpeX ypoBHell. Kaxaplii
BBIIIECTOSIIIUN YPOBEHb COACPKUT B KAUECTBE COCTABIISIONIUX MMOKA3aTEIN HUXKECTOALIUX
ypoBHEH (pUCYHOK 1).

Crangapt UCO 9126 ('OCT P UCO/M3K 9126) «MudpopmaiioHHast TEXHOJIOTHS.
OueHka NporpaMMHON MPOAYKIMH. XapaKTepUCTUKA KaYeCTBA U PYKOBOJICTBA M0 UX
MIPUMEHEHUIO.

OrnpeenieHHbIE HACTOSIIIMM CTaHAAPTOM XapAKTEPUCTUKU JOMOIHEHBI PSAIOM
TpeOoBaHMil M0 BEIOOPY METPUK U UX U3MEPEHUIO s pa3nuyHbIX mpoekToB [1C. Onu
MpUMEeHUMBI K 1006omy Tumy [1C, BKiIo4Yast KOMIBIOTEpHBIE TPOTPaMMBbI U JaHHbIE,
coJieprKaIrirecs B MPOrpaMMHPyEMOM 000pYI0OBaHUU. DTH XapaKTEPUCTUKN 00ECIEUUBAIOT
COTJIACOBaHHYIO TEPMHUHOJIOTHIO 11 aHaiu3a kadectsa [1C. Kpome Toro, oHu onpenenstoT
cxemy Juisi BeIOOpa u crienuduimpoBanus TpedboBanuii k kauecTBy [1C, a Takxke st



COIMOCTABJICHUS] BO3MOXXHOCTEW Pa3IMYHBIX TPOrPAMMHBIX ITPOIYKTOB, TAKMX KaK
(yHKIIMOHATIBHBIE BOZMOXKHOCTH, HaJIE)KHOCTh, MPAKTUYHOCTH U () (PEKTUBHOCTS.

Bce maOX)ecTBO aTprbyToB kauecTBa [IC MoxeT OBITh KIaCCUPUIIUPOBAHO B CTPYKTYPY
HEepapXHUECKOTo JIepeBa XapaKTePUCTUK U cyOxapakTepucTHK. CaMblii BHICIINN yPOBEHB 3TOM
CTPYKTYPBI COCTOHUT U3 XapaKTEPUCTUK KaYeCTBA, a CAMbIii HIDKHUH YPOBEHb — U3 UX aTpUOYTOB.
Ota uepapxus He CTporasi, IOCKOJIbKY HEKOTOpPbIe aTpUOYThl MOTYT OBITH CBSI3aHBI ¢ OoJice YeM
OJTHOM cyOxapakTepucTukoi. Takum ke 00pa3oM, BHEITHHE CBOMCTBA (TaKkue, Kak MPUTOTHOCTD,
KOPPEKTHOCTh, YCTOWYMBOCTh K OMIMOKaM WK BpeMeHHas 3 EKTUBHOCTb) BIUSIIOT Ha
HabmrogaeMoe kadectBo. HemocTarok kauecTBa B UCIOJIB30BAHUH (HAIIPUMED, TOIH30BATENb HE
MOJKET 3aKOHYHTH 3a/1a4y) MOXKET ObITh MPOCIEKEH K BHEIIHEMY KauecTBY (HaIrpumep,
(GyHKIIMOHATBHAS MPUTOJHOCTD WM IIPOCTOTA UCIOJIB30BAHNUS) U CBSI3aHHBIM C HUM
BHYTPEHHUM aTpuOyTaM, KOTOpPbIe HEOOXOAMMO U3MEHHUTb.

BHyTpeHHUE METPUKH MOTYT IPUMEHATHCS B XO€ NPOEKTUPOBAHUS U
MIPOrpaMMHUPOBAHUS K HEUCTIONHsIeMbIM KoMiioHeHTaM [1C (TakuM, kak cnieruukaus uin
UCXOJHBINA TporpaMMHbli TekeT). [Ipu paspaborke I[1C npomexxyTouHble NPOAYKTHI CIEAYET
OLICHUBATh C UCTOJIb30BAaHUEM BHYTPEHHUX METPUK, KOTOPBIE U3MEPSIOT CBOMCTBA IPOrpaMM, U
MOTYT OBITh BBIBEJICHBI U3 MOJIETIUPYEMOro MoBeAeHUs. OCHOBHAS 11€J1b BHYyTPEHHUX METPUK —
o0ecrneunBaTh, YTOOBI OBLIO JOCTUTHYTO TpeOyeMoe BHEIIHee KauecTBO. BHyTpeHHUE METpUKH
JIAIOT BO3MOKHOCTD I0JIb30BATENISIM, UCIIBITATENISAM U pa3paboTynkam oleHuBaTh kadecTBo JKI]
MPOrpaMM U 3aHUMAThCS BOIIPOCAMHU TEXHOJIOTMUECKOT0 00eCieueHusl KauecTBa 3a0Jro0 10
Toro, kak I1C cTaHOBUTCSI TOTOBBIM UCIIOIHSAEMBIM IPOIYKTOM.

Brympennue mempuxu MO3BOJISIOT U3MEPATh BHYTPEHHHE aTPUOYTHI M POPMUPOBATH
MIPU3HAKK BHEITHUX aTpUOyTOB ITyTEM aHAJIU3a CTATUYECKUX CBOMCTB MPOMEXKYTOUHBIX HIIH
MOCTAaBJISIEMbIX MPOTPAMMHBIX KOMIIOHEHTOB. VI3MepeHusi BHYTPEHHUX METPUK UCTIOIB3YIOT
KaTeropuu, YUCIIa WIN XapaKTEepUCTHKHU 3JieMeHTOoB U3 cocTasa [IC, koTopble, Harpumep,
HMMEIOTCS B IPOLIEAYpaxX UCXOAHOTO MPOrPaMMHOTO TeKCTa, B Tpad)e MOTOKa yIpaBIeHHs, B
MOTOKE JAaHHBIX U B MIPEICTABICHUSX U3MEHEHUS COCTOSIHUM naMsATh. JlIoOKyMeHTaIus Takke
MOXET OLIEHUBATHCS C UCIOJIb30BAHUEM BHYTPEHHUX METPUK.

Buewnue mempuxu ucnions3yrot Mepsl 11C, BbIBEIeHHBIE U3 TOBEACHUS CUCTEMBI,
4acTbIO KOTOPBIX OHU SIBJISIFOTCS, TyTEM UCIIBITAHUN, SKCIUTyaTallui UM HaOJII0ACHUS
ucnonusemoro [IC wiu cucremsl. [lepen npuoOperenunem niu ucrnosnb3oanueM I1C ero cnenyer
OLICHUTH C UCITIOIb30BAaHUEM METPHUK, OCHOBAHHBIX Ha JENOBBIX U MPO(PECCUOHANBHBIX LENSX,
CBSA3aHHBIX C UCITOJIb30BAHNUEM, JKCIUTyaTallMeN U YIIPABICHUEM IIPOJLYKTOM B OIIPENEICHHON
OpraHU3aIlMOHHON U TEXHUYECKOU cpejie. BHenHne MeTpuku 00ecieunBaroT 3aKa3unuKam,
MOJIb30BATENISAM, HUCTIBITATENISIM B pa3paboTarKaM BO3MOXKHOCTh onpeensats kayectBo [1C B
XO0/J1€ UCTIBITAHUM WM SKCIUTyaTalllH.

Korna tpeboBanust k kauectBy [IC onpeneneHsl, B HUX JOJIKHBI OBITh EPEUUCICHBI
XapaKTePUCTHKHU B CyOXapaKTepUCTUKU, KOTOPBIE COCTABIISAIOT MOJIHBIM HA0Op MoKa3aTeneit
KauecTBa. 3aTeM OMpPEesIOTCS MOAXOAIINEe BHEITHIE METPUKHU U UX MPUEMIIEMbIE TMana30Hbl
3HAYeHUH, YCTaHABJIMBAOIIME KOJIMYECTBEHHbIE U KAUECTBEHHbIE KPUTEPHUH, KOTOPHIE
noareepkaatot, uto [1C ynoBieTBopsieT OTpeOHOCTAM 3aKka3unKa U rosib3oBarens. [lanee
OTIpEEIISAIOTCA U CHEHU(PUIIMPYIOTCS BHYTPEHHHE aTpUOyThl KauecTBa, YTOOBI CIUIAHUPOBATh
yIOBJIETBOPEHHE TPEOYEMBIX BHEIIHUX XaPAKTEPUCTUK KaueCTBA B KOHEUHOM MPOIYKTE U
o0ecrneunBaTh UX B MPOMEKYTOUHBIX MPOAYKTaX B xoje pa3padorku. [loaxoasiue BHyTpeHHHE
METPUKH ¥ MPUEMIIEMbIEC TUATIA30HbI CHSIHUPUITUPYIOTCS IS TIOTYUYEHUS YACIOBBIX 3HAUSHUN
WJIM KaTerOpuil BHYTPEHHUX XapaKTePUCTHK KA4eCTBA, YTOOBI X MOKHO OBLIO HCIIOTH30BATh
JUIS IPOBEPKU TOTO, YTO IPOMEKYTOUHBIE MTPOIYKTHI B IIpOLecce pa3paboTKU yI0BIETBOPSIOT
BHYTPEHHUM CHelHpHUKAUIM KadecTBa. PekoMeHayeTcst NCoab30BaTh BHYTPEHHHE METPUKH,



KOTOpbIE UMEIOT Hau0oJIee CHIIbHBIE CBSI3U C LIEJIEBBIMM BHEIIIHUMHU METPUKAMHU, YTOOBI OHU
MOTIJIA IOMOTaTh NPH IPOrHO3UPOBAHUM 3HAYEHUI BHELITHUX METPHUK.

MeTpuku KauecTBa B UCIIOIb30BAHUU U3MEPSIOT, B KAKON CTENEHH MPOAYKT
YIOBJIETBOPSIET MOTPEOHOCTH KOHKPETHBIX M0JIb30BATENEN B JOCTUKEHNUN 3aJaHHBIX LIEJIeH ¢
PE3yJIbTaTUBHOCTbIO, IPOTyKTUBHOCTHIO U YOBJIETBOPEHUEM B 3a/laHHOM KOHTEKCTE
ucnosib3oBanus. IIpu 3ToM pe3yapTaTUBHOCTB NOJIPa3yMEBAET TOUHOCTD U MTOJIHOTY
JOCTUKEHUS OIIPENIEIICHHBIX Lieel nosb3oBarensimu npu npumenennu I1C; npogyKTuBHOCTh
COOTBETCTBYET COOTHOLIEHUIO U3PACX0/I0BAaHHBIX PECYPCOB U PE3YJIbTATUBHOCTH IIPU
skcruryaranuu 11C, a ynoBIeTBOPEHHOCTD — ICUXOJOTUYECKOE OTHOIIEHUE K KaUeCTBY
HCIOJIb30BAaHUS MPOTYKTA. ITa METPUKA HE BXOJUT B YHMCJIO IIECTH 0a30BBIX XAPAKTEPUCTUK
I1C, pernamentupyembix ctangaptom MCO 9126, onHako peKOMEHAYETCs sl UHTETpaibHON
OLIEHKHU PEe3yJIbTaTOB ()YHKIIMOHUPOBAHUS KOMILJIEKCOB IIPOTrPAMM.

OrneHuBaHuE KauecTBa B UCIIOIb30BAHUY JI0JKHO IMOATBEPKIATh €r0 IS OIPEeIeHHbIX
CIICHApHEB U 33/1a4, OHO COCTABIISIET MOJHBIA 00BETMHEHHBIN YPPEKT XapaKTEPUCTHK KauecTBa
[1C nnst monb3oBarens. Kauecmeo 6 ucnonbzoéanuu — 3T0 BOCHPUATHE TOJIb30BaTENIEM KauecTBa
cucremsl, coaepxaiteit I1C, u oHo usmepsiercs ckopee B TEPMUHAX PE3yIbTaTOB UCIOJIb30BaHUS
KOMIUIEKCa Mporpamm, 4eM coOCTBEHHbIX BHYTpeHHUX cBoicTB [IC. CBs3b kauecTBa B
UCIOJIb30BAHUU C APYTUMH XapakTepucTukamu kadectsa [1C 3aBUCHUT OT THIIA IOJIb30BATENS,
TaK, HalpuMep, Ui KOHEYHOI' O MOJIb30BaTelIsl KAYeCTBO B UCIOJIb30BAHUHU 00YCIIOBINBAIOT, B
OCHOBHOM, XapaKTEPUCTUKH (PyHKIIMOHAIBHBIX BO3MOXKHOCTEH, HAaZIe)KHOCTH, IPAKTUYHOCTH U
3¢ GEeKTUBHOCTH, a U1 TepcoHana conpoBoxaeHus [IC kauecTBoO B UCIIOJIb30BAaHUM ONIPENIENIsIET
COIPOBOXkAaeMOCTh. Ha kauecTBO B HCIIOJIB30BAaHUM MOTYT BJIUSTH JHOObIE XapaKTEPUCTUKU
KauecTBa, U 9TO MOHATHE LIUPE, YEM IPAKTUUHOCTH, KOTOpas CBA3aHa ¢ IPOCTOTOMN
HCIOJIb30BAaHUS U MPUBJIEKATENbHOCTHIO. KauecTBO B MCIIOJIB30BaHUY, B TOM WJIM MHOU CTENEHH,
XapaKTepU3yeTCsl CI0KHOCThIO MPUMEHEHHS] KOMILJIEKCA IIPOrpaMM, KOTOPYIO MOKHO OIUCATh
TPYAOEMKOCTBIO UCTIOJIBb30BaHUS ¢ TpeOyeMol pe3ynbTaTUBHOCTbIO. MHOTIHE XapaKTepUCTUKH U
cyoxapakrepuctuku I1C 0600111eHHO OTpaXkaroTCsl HEIBHBIMU TEXHUKO-I)KOHOMHUYECKUMHU
MoKa3aTesIMH, KOTOpPbIE MOIIEPKUBAIOT (YHKIIMOHATIBHYIO IPUTOAHOCTh KOHKpeTHoro T1C.
OpnHako NX U3MEPEHUE U OLIEHKA BIUSHUS HA I10KA3aTeIN Ka4eCTBa, IPEACTABIISIET CI0KHYIO
npobiemy.

Xox padoTsi:

3aganue 1. IIpoBecTn cpaBHeHHe OHATHI «Ka4eCTBO» rocy1apCTBEHHbIM H
MEKIYHAPOAHBIM CTaHAAPTAMH. BhInucaTh 10KYMEHTBI, B KOTOPBIX JaHbI JaHHbIE
onpeeaeHusl.

3apanme 2. Onumunte Metoab! noaydenus nHpopmanuu o I1C mo 'OCTy. J{ns kaxxaoro
METO/a BbIIEIUTE HCTOUHUK MHPOPMALIUH.

3ananme 3. Boibepure crangaptsl s oneHkH kauectsa [1C. Ilepeunciure kputepuu
HagexHoctu [IC mo 'OCTy.

IMPAKTUYECKOE 3AHSITHUE Ne 10
Tema : Moaenu kadecTBa MpOIECCOB pa3pabOTKU. Mojaenb 3peocTH.
Heab: N3y4uTh MOJIEIH KayecTBa MPOLECCOB Pa3pabOTKU U MOJEIH 3PENOCTH

Ouenka kayecTBa nmpouecca pa3padorku

CymecTByeT 1Ba NOJAXOAa, KOTOpPbIE MOTYT MNPUMEHATHCSA U1 OLEHKH KadecTBa
IIPOrpaMMHOTO IIPOAYKTA.

. OneHUTh KaueCcTBO KOHEYHOTO MPOIYKTa.



. O1eHNTh Ka4ecTBO Tporiecca pa3paboTKH.

O1LIeHUTh Ka4eCTBO KOHEYHOI'O MPOJYKTa MOXHO TECTUPOBAHUEM M HKcruryaramnued. Ha
3TO JIOJKHO OBITH OTBEIIEHO BPEMs IMOCIIE 3aBEPIICHUS OCHOBHOM pa0OTHI HAIl MPOrpaMMoOil. A
BOT BTOpOI>'I IoAX0J AOJIKCH CTAaTh 4aCTbIO AOJIT OBpeMeHHOfI CTPATCru KOMITaHHUH.

B Mozenu ornpeneneHo nsATh YPOBHEH 3peioCcTH OpraHu3aluu

. Havaneubiii ypoBeHb. Ha 3ToM ypoBHE mpoliecc pa3pabOTKH XapakKTepu3yeTrcs
IIPAKTUYECKUM  OTCYTCTBHEM IPOLIECCOB YIpaBICHMs. YCHEX NpPOeKTa 3aBUCUT  OT
UHIUBUAYAIbHBIX YCWINH, JINYHBIX KAYECTB U AK€ Tepor3Ma Y4aCTHUKOB IIPOEKTA.

. [ToBTOpsiemblii ypoBeHb. Ha 3TOM ypOBHE 3pelOCTH B KOMITAHWUHU JIOJDKHBI OBITH
BHEJIPEHbI OCHOBHBIE IIPOLECCHI YIIPABICHHUS JIJIsl OTCIEKUBAHUS CTOUMOCTH, rpaduka mpoexTa u
ero (QyHKIMOHAIbHOCTH. YPOBEHb XapaKTepU3yeTcs TEeM, 4YTO YIpaBICHHE MPOEKTaMU
OCHOBBIBA€TCS HAa HAKOIUICHHOM OIBITE M paHee AOCTUTHYThIe ycHexu OyayT MOBTOPEHBI Ha
MO0OHBIX MPHIIOKECHUSX.

. OnpeneneHHblil ypoBeHb. [Iporiecc pa3paboTku MporpaMMHOTO o0ecriedeHus (Kak
Ha YpPOBHE YIPABJIEHYECKOM, TaK U HHXKXCHEPHON [eATENbHOCTH) JIOKYMEHTHUPOBAH,
CTaHJIapTU30BaH M MHTEIPUPOBAH Ha ypoBHE Bcell opranuszauuu. [Ipoiecc nepecraer 3aBUceTh
OT MHIUBUAYAIBHBIX KAa4eCTB OTACIBHBIX Pa3paOOTUYNKOB M HE MOXKET CKATUTHhCS Ha Oolee
HU3KHUE YPOBHH B KPU3UCHBIX CUTYaLUSX.

. VhpaBnsieMblii  ypoBeHb. B KOMIAHMM  yCTaHaBIMBAIOTCS  JI€TaJbHBIE
KOJIMYECTBEHHBIE IOKa3aTeld Ha Mpolecc pa3paboTKM U KayecTBO Mpoaykrta. M mporecc
pa3paboTKu, ¥ MPOTYKTHI - TOHUMAEMBbI U KOHTPOJIUPYEMBI.

. Ontumusupyromuii ypoeHb. [Iponomkaromieecs: cOBEpLUICHCTBOBAHUE IIpoliecca
pa3pabOTKM Ha OCHOBE aHalu3a TEKYLUIUX pe3ylbTaToB Ipolecca U MPUMEHEHUS
VHHOBAIMOHHBIX UJIEW U TEXHOJIOTHIA.

Onpenesnenue BO3MOMKHOCTEH M yJy4dllleHHe Npolecca CO3JaHHMs NPOrPaMMHOIO
ob0ecrieyeHust

JlanHas Mozenb O4eHb OJM3Ka K MOJENU 3PEIOCTH, HO YPOBHU BO3MOXHOCTEH MOTYT
ObITh IPUMEHEHbI HE TOJbKO K OpPraHU3allMM B LIEJIOM, HO M K OTAEIbHO B3SATHIM IPOLIECCaM.
Mopenu Takoro TUIAa YacTO HAa3bIBAlOT HENPEPBIBHBIMU. B HENpepbIBHBIX MOJAENSAX OJHH
MIPOLIECC MOXKET HaXOAMTHCS Ha HU3KOM YPOBHE 3PEJIOCTH, a APYroil - Ha BBICOKOM YPOBHE.
CrannapT onpenensieT mecTh YPOBHEH 3pesIoCTH mpoliecca.

. VYposens 0. [Iporiecc He BBIMOTHAETCS.

. VYposeHsb 1. BeinonHseMslii pouecc.

. VYpoBeHsb 2. YpaBiseMslil mpouecc.

. VYpoBeHb 3. YcTaHOBIEHHBIN IIPOLECC.

. VYposens 4. [Ipenckasyemslil mporiecc.

. Yposens 5. ONTUMU3UPYIOLINIA POIIECC.

Bo BPEMA OLICHKHU U YIIYUYIICHHA Ka4CCTBA MPOLECCOB BLIITOJHAKOTCA 3aa4U , OITMCAHHLIC
HUXKE.

. CpaBHeHue nporiecca pa3padOoTKH MPOTPAMMHOTO 00ECTICUEHH S, CYIIIECTBYIOIIETO
B JAaHHOM OpraHMW3alMi, C OMUCAHHOW B CTAaHIAPTE MOJENbI0. AHAJIU3 PE3YyJbTATOB AAET
BO3MOKHOCTB OTIPEJICTTUTh CHIIBHBIC U CJ1a0ble CTOPOHBI MPOIECCa, €T0 BHYTPEHHHUE PHUCKH.



. OreHKa BO3MOKHOCTH YITYUIICHHUSI JAHHOTO MPOIEcCa Ha OCHOBE OIpPEICIICHHS
TEKYUIUX BO3MOKHOCTEM.

. Texaudeckas peanu3anus MOCTABICHHBIX 3a7a4 Ha OCHOBE C(HOPMYIUPOBAHHBIX
1esiel CoBepIeHCTBOBaHMS poriecca. [Tociie 3Toro Bech MUK pabOT HAYMHASTCS CHavYaIa

INPAKTUYECKOE 3AHSATHE Ne 11

Tema : . Jluarpammbl IEPEXOI0B COCTOSIHUAM.

ApXHUTEKTypa MporpaMmMHOTro odecriedeHusi. MUKpo - 1 MaKpOaxuTeKTypa.
ApPXUTEKTYpHBIE CTHIIM U 11a0JI0HBI TpoekTupoBanus. Merogq SADT

Hean: paszpabotaTh auarpaMmbl TIEPEXOJOB COCTOSHUU 10 MPEAIOKCHHON

MH(POPMALIMOHHON CHCTEME.
HcxoaHble 1aHHbIE (3a1aHKE):

1. O3HaKOMUTBCA C TEOPETHUYECKUM MAaTEPUAJIOM I10 COCTABJICHHUIO JMarpamMMm MEpPeXO0B
COCTOSIHUH.

2. PaccMoTpeTh npeioskeHHbIE JUarpaMMBbl TIEPEX00B COCTOSTHUM.

3. CdopmupoBathb JiarpaMMbl epexoa0B COCTOSTHUM o IPEIOKCHHOM

UH()OPMAIIMOHHOM CHCTEME.
4. Odopmuts otyer mo padore.

JmarpamMmbl IepexoJ10B cOCTOsTHHH (std)
Hcnonp3yrores uis MoaenupoBanus noseneHus cucre STD (State Transition
Diagrams)Msl, 3aBUCSIIETO OT BPEMEHH WIIM PEaKIMi CUCTEMbI Ha HEKOTOPBIC COOBITHS.

STD cocTouT U3 CIeayronmx 00bEKTOB:

e Cocrosinne — MOJIeTMpyeMasi CUCTeMa B JIF000H 3a/JaHHBI MOMEHT BPEMEHU JOIKHA
HAaXOJUTCA TOYHO B OJHOM U3 KOHEYHOI'O MHOKECTBA COCTOSTHUI

o HavaabHoe coOCTOSTHME SBJISAETCS CTAPTOBOM TOUKOM JUIsI HAYAJIbHOTO CUCTEMHOIO
Mepexo/1a, COOTBETCTBYIOIIETO COCTOSTHUIO CUCTEMBI ITociie €€ nHctausiuu. STD
JOJKHA UMETh TOJBKO OJHO HAYaJTbHOE COCTOSHUE, a TaKXkKe JIt000e (KOHEYHOE) YUCIIO
3aBEPLIANOIINX COCTOSHUM.

o Ilepexoa onpenenser nepeMeNIeHue MOJASITUPYEMON CUCTEMBI U3 OJTHOTO COCTOSIHUS B
npyroe. [Ipu 3ToM ums nepexoaa UACHTUPUIUPYET COOBITHE, SBISIOLIEECS TPUUNHON
nepexo/ia ¥ yrpasisitoliee uM. ITo cOObITHE OOBIYHO COCTOUT U3 YIPABISAIOLIEr0 MOTOKA
(curnana), BO3HMKAIOIIET0 Kak BO BHEIIHEM MUPE, TaK: U BHYTPU CUCTEMBI IIPU
BBIIIOJIHEHUH HEKOTOPOTO YCIOBUS.

e JleiicTBHe — 5TO omepalius, KOTopasi MOXKET OBITh CBSI3aHA C TIEPEXO0JIOM, U
BBITIOJIHAIOLIASACS IPU BBIIIOJIHEHUH TIEpEXoa
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Ha STD cocTtosinus
MPEJICTaBIISIIOTCS y3JIaMu, a
Mepexo/ibl - AyramMu Y CJIOBHs
UACHTU(PUIHUPYIOTCS UMEHEM
nepexoja u BO30yKJ1al0T
BBITIOJIHEHHE TTEPEX0/1a.
JlefcTBUS WIIM OTKJIMKH Ha
COOBITHSI PUBS3BIBAIOTCS K
nepexojiaM U 3arucChbiBalOTCS
M0J1 COOTBETCTBYIOIIUM
ycioBueM. HauanbHoe
COCTOSTHUE Ha Juarpamme
JIOJIKHO UMETh BXOJHOU
nepexoi, N300paxaeMblil
MMOTOKOM M3 CTapTOBOTO
y37a.

HpI/IMeHHIOTCH ABa crocoba

noctpoenust STD. IlepBolit cioco0 3akirodaeTcs B MACHTU(OUKAIIMHA BCEX BO3MOMXKHBIX

COCTOSIHUH | JabHEHIIIEM UCCIICOBAHUH BCEX HE OECCMBICIIEHHBIX CBSA3EH (TIEPEX0/I0B) MEXKITY

HumH. [To BropoMy criocoOy cHadasna cTpOUTCS Ha4albHOE COCTOSIHUE, 3aTEM CIICAYIOLIHE 3a

HHUM U T.O.

B CUTyalluu, Koraga 4ucijio COCTOSIHAM 1/WIIH MNepexXoa0B BCIUKO, I IIPOCKTHPOBAHUA

CHCHI/I(I)I/IKaI_II/II\/’I yYHpaBJICHUA MOTYT HUCIIOJIb30BATHCA MATPHUILIBI IICPEXOJA0B cocTtosiHul. B
MaTpune nepexoa0B 110 BEPTUKAIN YKA3bIBAOTCA COCTOAHHSA, U3 KOTOPBIX OCYHICCTBIISACTCA

nepexona, a 1mo ropu3oHTaIN - COCTOSAHUS, B KOTOPBIC OCYIIECCTBIIACTCA IICPEXOI. HpI/I 9TOM

K&)I(I[I:Iﬁ OJICMCHT MaTpHUILbl COACPKHUT COOTBCTCTBYIOIIUC YCIIOBUA U I[GI;'ICTBHSI,

o0ecreunBaronIfe Nepexoa u3 "BEPTUKATBLHOTO" COCTOSIHUS B "TOPU30HTAIBHOE".

WNHpopMalnoHHbIE CUCTEMBI:

0O N O Ol WDN P

. Beimaua kHur B OMOIMOTEKE
9. 3anpaBka aBTOMOOUIIEH

. ITaccaxxup OpoHUpYET U MOKyNnaeT OuiIeT Ha peiic

. KitueHt cnaet aBToMoOuMIIb B aBTOCEPBUC

. [Toxynarens oopmiiseT KpeIuT Ha MOKYIKY ToBapa
. [Taccasxup NpuXoaUT Ha PETUCTPALIMIO peiica B a3ponopT

. q)OpMI/IpOBaHI/IC 3aKa3a Ha U3rOTOBJICHUE MeOeH

. KitueHT cHuMaeT kBapTHpy uepe3 areHTCTBO HEABMKUMOCTH
. Onpenenenre cnucKa CTyJEHTOB 3aKPBIBIINX CECCHIO B CPOK U3 YKA3aHHOM IPpyIIIbI

10. q)OpMI/IpOBaHI/IC YCKa IJI OIUIAThI ITOKYIIOK B CYIICPMAPKETE

11. Yder aBTOMOOWMIICH HAa aBTOCTOSTHKE M pacdeT MpUObLIH

12. ®opMupoBaHHEe aHKETHI, TPOBEICHUE AaHKETHPOBAHKS B 00pab0TKa Pe3yIbTaTOB
13. Iucnietuep 3aj1a4 Ha KOMITBIOTEPE

14. PaGora ¢ rpynnaMu noJjib30Baresiei, Ha3HaYeHHE MpaB JI0CTYIa

15. ®opMupoBaHKE KIIACCHOTO XYypHaa B IIIKOJIE
16. Ieuats oTorpadwuii u GpoTocyBeHUPOB



INPAKTUYECKOE 3AHSTHE Ne 12
Tema : OyHKIIMOHAIBHBIE TUATPAMMBL.
Jlnarpammbl 10ToKOB AaHHbIX (DFD). Tuarpammsl cymHocTh-cBsi3b (ERD).
YuudunupoBannbiit 51361k MoaenupoBanus UML. Tuarpammsr UML.
Hean: paszpaborars GyHKUUOHAIBHBIE JAMArpaMMbl 1O  MPEIJIOKEHHOU
MH(GOPMALIMOHHON CHCTEME.
Hcxoanble 1aHHbIE (3a1aHKE):

1. O3HaKOMHUTBCS €  TEOPETUYECKUM  MATEpPUAJIOM 1O  COCTABIIEHHUIO
(YHKIMOHATIBHBIX JHATPAMM.

2. PaccmoTpeTs npenoxkeHHble (yHKIMOHATbHBIC THarPaMMBI.

3. CdopmupoBath GbyHKIIMOHATIbHBIE JarpaMMbl o MIPEAJIOKEHHOU

MH(GOPMALIMOHHOH cucTeMe.

4, OdopmuTts oTuer 1o padorte

DYHKYUOHANIbHBIMY ~ HA3BIBAIOT ~JTUArpaMMbl, B IEPBYIO OuYepelb OTpPaXKaoLIUe
B3aUMOCBSI3U (PyHKIUI pa3pabaTbIBA€MOro MPOrpaMMHOI0 00ECTIEYEeHHUS.

OHu c037al0TCS Ha paHHUX 3Tarax MPOEKTUPOBAHUS CUCTEM, JUISl TOTO YTOOBI MOMOYb
MIPOEKTUPOBILUKY BbIIBUTH OCHOBHbIE (DYHKIIMU U COCTABHBIE YACTU MPOEKTUPYEMON CHUCTEMBI
U, II0 BO3MOKHOCTH, OOHAPYKUTh U YCTPAHUTh CyIIECTBEHHbIE OIMOKH. COBPEMEHHbBIE METO/IbI
CTPYKTYpPHOTO aHajlu3a W IPOEKTUPOBAHMS MNPEAOCTABISIIOT Pa3pabOTUUKY OIpeaeaEHHbIe
CHUHTAaKCHYEeCKHEe U Trpaduyeckue CcpeacTBa MPOEKTUPOBaHMS (YHKIMOHAIBHBIX JUarpaMm
MH(POPMALIMOHHBIX CHCTEM.

Mertonoiorus SADT

OynkuuoHanbHas Mozaenb SADT orobpaxaerT (QyHKIMOHAIBHYIO CTPYKTYpY OOBEKTa,
T.€. IPOU3BOJIMMBIE UM JIEHCTBHSI U CBSA3M MEXKIY STUMH JeicTBUAMU. OCHOBHBIE 3J€MEHTHI
STOW METOJI0JIOTUH OCHOBBIBAIOTCS HA CIAEAYIONINX KOHLEMIUAX:

rpaduueckoe mnpexacrasiaeHue OnoyHoro wmonenupoBanus. Ha SADT-auarpamme
GyHKIMHM TIpelCcTaBiseTcss B BHJe Oo0ka, a uHTepdelchl BX0Ja/BhIXOJa B BHIE YT,
COOTBETCTBEHHO BXOJAIIUX B OJIOK M BBIXOAAIIMX U3 Hero. MHTepdelicHbie 1yru oToOpa)karoT
B3auMoJielicTBUE QYHKIUN APYT C APYTOM;

* CTPOTrOCTb U TOYHOCTH OTOOpaKEHUS.

ITpaBuna SADT BkiIto4aroT:

* YHUKQJIBHOCTh METOK M HAMMEHOBAHMUIA;

* OrpaHUYEeHHE KOJIMYECTBA OJIOKOB HAa Ka)KJIOM YPOBHE JI€KOMITO3ULINU;

* CHHTaKCHUYEeCKHe IIpaBuiia JJis TpaduKy;

* CBSI3HOCTb JTUarpamw;

* OTAeJIEHUE OpTaHu3aluy OT (PYHKIINU;

* pa3lielleHne BXOJI0B U YIIPABICHUM.

JluarpamMmbl — TJIaBHbIE KOMIOHEHTBI MOJIENHU, BCe (DYHKIMU NMPOTPAMMHON CHUCTEMBI U
uHTepQeiichl Ha HUX TMPEICTaBICHBl KaK OJOKM M Jyrd. MecTo COeTUHEHHUs AYTH ¢ OJIOKOM
ornpenenser TUI uHTepdeiica. Jlyra, o6o3Havaromas ynpasjieHue, BXOIUT B OJIOK CBEpXY, B TO
BpeMsl Kak umHopMalus, KoTopas mojBepraercs odopaboTke, MpeacTaBisieTcss AYrol ¢ JIeBOM
CTOPOHBI 0JI0Ka, a pe3ysibTaThl 00pabOTKU — 3TO AYTH C MPaBOM CTOPOHBL. MexaHu3m (4enoBex
WIM aBTOMAaTU3UPOBAHHAS CHUCTEMA), KOTOPBIN OCYIIECTBISET OIEpaluio, MPEJCTaBIAETCS B
BUJIC IyTH, BXOAsIIeH B OJI0K cHU3y (puc. 1).
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Puc. 1. ®ynkunonanbHbIi 010K U UHTEpDEHCHBIE TyTH
bnokun Ha nmarpaMMe pasMemaloT IO «CTYNEHYaToi» CXeMe B COOTBETCTBHH C
MOCIIEI0BATEIBHOCTRIO UX PAa0OThl WIH OOMUHUPOBAHUEM, KOTOPOE MOHUMAETCs Kak BIIHMSHUE,
OKa3bIBaEMOE OJHUM OJIOKOM Ha japyrue. B ¢yHKmoHanpHbIX quarpammax SADT pasznudaroT
IIATh TUIOB BIUSHUMN OJIOKOB JIPYT HA Jpyra:
BXOJI-BBIXOJI OJiOKa MOJaeTcss Ha BXOJ OJIOKa ¢ MEHBIIUM JOMUHUPOBAaHUEM, T.C.
cienyrotiero (puc. 2, a);
* YOpaBJEeHHE — BBIXOJ OJIOKA MCIIONB3YeTCs KakK yIpaBieHUE JUIsl OJIOKAa C MEHBIINM
JOMHHHUPOBaHUEM (puc. 2, 0);
oOpaTHast CBsI3b IO BXOAY — BBIXOJ OJIOKAa IMOAAETCs Ha BXOJ 0OJIOKa C OOJBIIAM
JOMUHHUPOBaHUEM (pHC. 2, B);
oOpaTHasi CBs3b IO YMNPABICHUIO — BBIXOJ OJOKa MCHOJB3YETCS KaK YIpPaBIISIOIIAs
nH(popManus 11 6J10Ka ¢ OOIBITUM JOMHUHUPOBAHHUEM (pUC. 2, T);
* BBIXOJI-MICTIOJTHUTEIb — BBIXOJ OJIOKA MCIOJIb3YeTCsS KaK MEXaHU3M Jis APYroro Ojoka
(puc. 2, n).

—————JOyunnuZ-—-

Dynxuus 1 Mmz_‘ e Oyrxan 1 Dynrxums 2

o

Puc. 2. Tumnbl BusiHU OJIOKOB: a - BXOJ; O - yIpaBJeHHe; B - 00paTHas CBS3b 10 BXOIY;
11 - BBIXOJ[-UCTIOJTHUTEITh

MHepapxus nuarpamm

[Tpexne Bcero, Besi cucTeMa MpeICTaBIIETCs B BUIE IPOCTENIIel KOMIOHEHTHI — OJTHOTO
O5oKa U Jyr, MPEJCTaBIAIOIINUX co00i MHTEp(dEHCH ¢ BHEIIHUMM MO OTHOIIEHHUIO K JaHHOU
cucreme pyHkuusmu. Mimst 610ka sBisieTcst 00uM A1t BCEH CHCTEMBI.

3atem OJI0K, KOTOPBIM MPEACTABISIET CUCTEMY B IIEJIOM, JCTAM3UPYETCS Ha CICTYIOIICH
nuarpamme. OH MPEICTaBIsAETCS B BUIE HECKONBKMX OJOKOB, COEIUHEHHBIX MHTEP(EHCHBIMU



nyramu (puc. 3). Kaxknaprii 070K JeTadbHOM JUarpaMMBbl MPEACTaBIsSET COO00W MOA(YHKITHIO,
TPaHMIBI KOTOPOW ompeneneHbl wHTepdeicHpiMu ayramu. Kaxaelii u3 OJIOKOB JeTaabHOU
JuarpaMmbl MOKET OBITh TaKXe JeTalu3UpOBaH Ha CleAylolled B umepapxuu nuarpamme. Ha
Ka)KJIOM IIare JeKOMIIO3ULMU Oojiee oOmias AuarpaMma Ha3bIBaeTCs POAMTENLCKOM i Oolee
JETAIbHOU TUarpaMMBl.

Bce nuarpammbl CBSI3BIBAIOT APYr € JAPYrOM HEpPApXMUECKON HyMepalueil OJOKOB:
nepBblil ypoBeHb — AO, Bropoil — Al, A2 u T. ., Tpetuii — All, A12, A13 u T. 1., T21e IepBbIE
U(pbl — HOMEP POIUTEIBCKOTO OJIOKA, a MOCIEAHSAS — HOMEP KOHKPETHOTo OJI0OKa JeTalbHOM
JarpaMMBbl.

—
e
—
Obmee npeacTaEneHRe
A
JerTammBoe IpeCTARICHE
o
Al
h
A A2 A3

Puc. 3. Ctpykrypa SADT-monenu. JlekoMmo3uius fuarpamm

Jyru, Bxojsmue B OJOK M BBIXOASIIME M3 HEro Ha JAMarpaMMe BEpXHEro YpOBHS,
SIBJIIIOTCSI TOYHO TEMH K€ CaMbIMHU, YTO M JYTH, BXOJSIIME B JUarpaMMy HUKHETO YpOBHS U
BBIXOJSINME W3 HEe, MOTOMY uYTO OJOK M JAMarpaMma IpeACTaBisIOT OAHY M Ty K€ 4YacTb
CUCTEMBI.

IIpumep 1.Pa3paboTky (QpyHKIMOHAIBHBIX TUarpaMM IpOAEMOHCTPUPYEM Ha MpUMeEpe
YTOUHEHUs crenu@uKanuii mporpaMmMbl COPTUPOBKU OJHOMEPHOTO MacCHBa C MCIIOJIb30BaHUEM
HECKOJIbKUX METOJIOB.

Juarpamma, mpeacTaBieHHas Ha puc. 4, a, sIBJISETCS TuarpaMMoil BepxHero yposHs. OHa
WJUTIOCTPUPYET UCXOIHBIE JJaHHBIE IIPOIPAMMBI U 0KHUJAEMBIE PE3YJIbTATHI.

Juarpamma, npejcraBiieHHas Ha puc. 4, 6, netanusupyet GyHKIUN nporpammel. Ha Heit
nokazanbl Tpu Onoka: Meniw, CoprtupoBka, BbiBoa pesyabrata. s kaxigoro Oioka
ONpeeNeHbl  UCXOAHBIE JaHHBIC, YIPABJLAIOIIME BO3ICHCTBMS W pe3ynbTarel. Ha
JeTaIU3UPYIOILEH TuarpaMMe HCIoJIb3YIOTCS CIelyroIne 0003HaueHus:

11 — pazmep maccuBa;

12 — maccus;



C1 — BeIOOp MeTOMA;
R1 — BBIBOJ OITMCAHMS METOIA;
R2 — orcopTupoBaHHbIi MaccHB.

Brifiop meTona

!

OnMcaHWe
Pazmep Maccuea
M Mporparma METOOS
E— COPTHROEBKK D—h .
TCORTHROEAHHEIA
M ACCHE OOHOMERHOMD oV
—_— MACCHER [ AZHEIMM
METOOAMM

A0

d
lC“I
F1

-
MeHr
&1 | MeTon
11 CopTvpoeka
| EEIGpAHHEIM
|2 n METO0M Maccue
R2
Brieon, I
pEsyNETATA
A3

i

Puc. 4. ®yHKIMOHANBHBIE TUATPAMMBI JUISI CHCTEMBI UCCIIEIOBAHUS (QYHKITHIL:
a - IMarpaMma BEpXHEro YPOBHS; O - yTOUHSIOIIAs JUarpaMmma

HupopMalinoHHbIE CHCTEMBI:

. [Taccaxxup OpoHUpPYET U MOKyMaeT OUiIeT Ha peic

. KitueHT crjaet aBTOMOOMITH B aBTOCEPBHC

. [Tokymarens ohopMIIIeT KPeIUT Ha MIOKYIIKY TOBapa

. [Taccasxup MPUXOUT HA PETUCTPALIHIO peiica B a3poropT

. KitueHT cHUMaeT KBapTHpy Yepe3 areHTCTBO HEABHKHMOCTH

. Onpenenenne CucKa CTYJEHTOB 3aKPBIBIINX CECCHIO B CPOK U3 YKA3aHHOM TPYIIIBI
. @opMHupoBaHUE 3aKa3a Ha U3TOTOBJICHHE MeOeNn

. Beimaua kHur B OMOIMOTEKE
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. 3ampaBKa aBTOMOOUIIEH

10. ®opmupoBaHUe YeKa JUTsI OTUIATHI TIOKYTIOK B CyTIEpMapKeTe

11. Yyer aBToMOOMIIEH HAa aBTOCTOSTHKE U pacyeT NMPUObLIH

12. ®opMupoBaHHEe aHKETHI, TPOBEICHUE AHKETHPOBAHKS B 00pab0OTKa Pe3yIbTaTOB
13. Iucrietuep 3a/1a4 Ha KOMITBIOTEPE

14. PaGora ¢ rpynmnamMu moJib30BaTelei, Ha3HAYCHHUE TPaB I0CTyTa

15. ®opmupoBaHHe KJIACCHOTO KypHaja B ILIKOJIE

16. [leuats pororpaduii u poTo CyBEeHUPOB



IMPAKTUYECKOE 3AHATHUE Ne 13

Tema: /luarpaMmsbl CyIIHOCTb — CBA3b.
Henn: pa3paboTaTh auarpaMmbl CYHIHOCTb-CBSI3b 10 MPEIJIOKEHHON
MH(POPMALIMOHHON CHCTEME.

bazoseiMu mousitusimu ER-mozmenn gannbix (ER — Entity-Relationship) sBistroTcs: CyIIHOCTS,
aTpuOyT U CBS3b.

[Tockonbky HoOTanus bapkepa sBisercss Haubojee pacIpOCTPaHEHHOM, B AalbHEHIIEM
OyZeM NpuaepKUBATHCSI HMEHHO €e.

OcHoBuble nousTusi ER-nquarpamm

CywHocmob — 3TO KIACC OJTHOTUITHBIX 00BEKTOB, MHGOPMALIHMS O KOTOPHIX TOJDKHA OBITH
yureHa B Mojenu. CyniHOCTh MMEET HAaWMEHOBAaHUE, BBIPAKEHHOE CYIIECTBUTEIbHBIM B
€IMHCTBEHHOM YHCJie U 0003HAYaeTCsl B BHJIEC NMPSIMOYTOJIbHUKA ¢ HauMeHOBaHUEM (puc 1, a).
[Ipumepamu cymHOCTEH MOTYT OBITH TakHe Kiacchl 00beKTOB Kak «CTyneHT», «COTpYIHUKY,
«ToBap».

IK3emnaap cyuyHocmu— 3TO KOHKPETHBIN MPEeACTaBUTENb JaHHOH cylmHocTtu. Hanpumep,
KOHKPETHBIA TmpeacTtaBuTenb cymHoctd «CrygeHT» — «MakcumoBy». [lpuuem cymHocTr
JOJKHBI UMETh HEKOTOPBIE CBOMCTBA, YHUKAJIBHBIE I KaXXJOr0 SK3EMIUISIpA 3TOW CYUIHOCTH,
JUTSL TOTO Y4TOOBI pa3Iu4aTh dK3EMILISAPHIL.

Ampubym cywnocmu — 3TO UMCHOBaHHAs XapaKTCPUCTHKA, SIBJISIONIASCS HEKOTOPBIM
CBOMCTBOM cyniHocTH. HauMeHnoBaHue atpulyTa JOIKHO OBITh BBIPAKEHO CYIIECTBUTEIHHBIM B
€IMHCTBEHHOM 4YHCJe (BO3MOXKHO, C OMHUCATEIbHBIMH OOOpOTaMH WM TpHUJIaratelbHBIMU).
[Tpumepamu atpubyToB cymHocTH «CTyAeHT» MOTyT ObITh Takue aTpuOyThl kak «Homep
3aueTHOW KHIKKWY, «Pamunusa», «Umsa», «llom», «Bospact», «Cpemnuii Oamm» U T.0.
ATpubyThl H300paXkaroTcs B IPIMOYTOJIbHUKE, 0003HAYAIOIEM CYIIHOCTH (pHc. 1, ).

Knwou cywnocmu — 3T0 HEM3OBITOUHBIM HaboOp aTpuOyTOB, 3HAYEHHUS KOTOPBIX B
COBOKYITHOCTH SIBJISIFOTCS YHUKAJIBHBIMU JJII KKIOTO JK3eMIUIApa CymHOCcTH. [Ipu ynanenuun
mo00ro arpulyTa U3 KJIr04Ya HapyIIaeTCs ero YHUKAIBHOCTh. KiTrodeil y CyIHOCTH MOXET OBITh
HeckoJibko. Ha quarpamme kimrodeBbie aTpuOyThl 0TOOpakaroTcs moauepkuBanueM (puc. 14, B).

C653b — 3TO OTHOIIIEHHE OJTHOM CYIIHOCTH K JPYrod WU K camoil cebe. Bo3moxHO mo
OJIHOM CYIIHOCTH HaxXOIUTh ApYTHE, CBA3aHHbIE ¢ Hel. Hampumep, cBA3M MeXIy CYIIHOCTSIMU
MOTYT BbIpakaThcs ciaenyomumu ¢pazamun — «COTPYJJHUK Moxer uMeTh HECKOJIBKO
JIETE», « COTPYJIHUK o6s3an uncautbes TouH0 B ogHoM OTJIEJIE». I'padmyecku cBs3b
M300paXkaeTcs JTMHUCH, COSTUHSIONICH JIBE CYIIIHOCTH (pHC. 2):

CoTpyAHUK CoTpyAHUK

Corovan TabentHeld HOMER TabenbHbIR HOMER
| -OTPYAH Mamunua Damunua

A KA

CTyecTED CtyecTen

Non#HoCTE HomsHocTs

a Japnnata Japnnata
0 B

Puc. 1. O60o3HaueHus cynHocTH B HoTanmu bapkepa:
a - 0e3 arpulyToB; O -C yKa3aHHeM aTpuOyTOB; B -C KIIFOYEBBIM aTpUOyTOM



Kaxxgas cBsi3b uMeeT 0HO WM J1Ba HauMeHoBaHUs. HaumeHoBaHMe 0OBIYHO BhIpakaeTcs
HeomnpeneneHHoi ¢opmoi Tnarona: «lIpomaBate», «bbITh TpomanHbIM» u T.1. Kaxmoe u3
HAaMMEHOBAHMM OTHOCUTCS K CBOEMY KOHILY CBS3U. MIHOTr/1a HaMMEHOBaHUS HE MUIIYTCS BBUIY
WX OYEBHIHOCTH.

Cotpyauuk | Vimete

Pebenok

MpuHagnexarte

Puc. 2. Ilpumep cBsI3U MEX]y CYIIHOCTSIMU
CBs13b MOKET UMETh OJMH U3 CIAEAYIOUINX THIIOB!

O nMH-K-00HOMY

0 MH- KO- MHOTHM

MHOMO-K0-MHOTHR

Puc. 3. Tunsl cBs3eit

CBs3b THIIA 00UH-K-OOHOMY O3HAYaeT, YTO OJMH SK3EMIULIP MEPBOM CYIIHOCTH CBSA3aH
TOYHO C OJJHUM JK3EMILISIPOM BTOpPOM cymiHocTu. Takas CBsi3b yalle BCEro CBUIETENbCTBYET O
TOM, YTO MBI HEIIPaBUWJIBHO PA3JEIWINA OHY CYLIHOCTb, HA JIBE.

CBsI3b THUIIA 00UH-KO-MHO2UM O3HAYAET, YTO OJMH IK3EMIUIAP MEPBON CYIIHOCTH CBSI3aH C
HECKOJIbKUMH 3K3EMIUIApaMHU BTOPOH CYHIHOCTH. OTO HauboJyiee 4acTo MCIOJIb3YEMbIH THII
cBsi3u. [Ipumep Takoil cBsI3M MpHUBEIEH Ha puc. 2.

CBsi3p THIIA MHO20-KO-MHO2UM O3HAYaeT, YTO KaXKJbl SK3EMIUIIp MEpPBOMl CYIIHOCTH
MOJKET OBITh CBSI3aH C HECKOJIBKUMU IK3EMIUIIpAaMH BTOPOW CYIIHOCTH, U HA00OpPOT. DTOT THII
CBSI3M SIBJISIETCS. BPEMEHHBIM, JONYCTHMBIM Ha paHHUX OJTamax pa3paboTku wmojenu. B
JambHEeHIIeM Takylo CBsI3b HEOOXOAUMO 3aMEHUTH JIByMsI CBS3SIMH TUIIA OJMH-KO-MHOTHUM IIyTEM
CO3JaHus TPOMEKYTOYHOM CYIIHOCTH.

Kaxknast cBsI3p MOKET UMETh OJHY U3 JBYX MOJAJIbHOCTEMN CBSI3H:

Honen

Puc. 4 MomansHOCTH CBSI3EH

CBsi3b MOXKET UMETHh Pa3HYyI0 MOJAIBHOCTH C Pa3HBIX KOHIIOB Kak Ha puc. 4. Kaxmas
CBSI3b MOJXKET OBITh NMPOUYMTAHA KaK CJIeBa HANPaBO, TaK W crpaBa HaieBo. CBsA3p Ha pHC. 2
YUTAaeTCA TaK:

CrneBa HanpaBo: «COTpYAHUK MOKET UMETh HECKOJIBKO JIETEM».

CnpaBa HaneBo: «PebeHOK JoKeH TPUHA/IIIeKATh TOYHO OJTHOMY COTPYIHUKY.

PaxynsTeT {K@e@a

P ¥ P uN
Kypec ,,-'( Tpyooa Cryne

. o \{ ’




[Tpumep pazpabotku npoctoit ER-nmuarpammel npuBeneH Ha puc.d.
Puc. 5. Ilpumep ER-muarpammsbl 6a3bl JaHHBIX CBEJICHUN O CTYIEHTaX
NHdopManinoHHbIE CHCTEMBI:

. [Taccaxup OpoHUpPYET U OKyMHaeT OUJIET Ha pelic

. KitueHT cjaet aBTOMOOMIIH B aBTOCEPBHC

. [okymarens oopmIIIeT KpeIuT Ha MOKYIIKY TOBapa

. [Taccaskup MPUXOIUT HA PETUCTPALIUIO peiica B a9poropT

. KitneHT cHUMaeT kBapTHpy uepe3 areHTCTBO HEABMKHUMOCTH

. OnpenienieHne CIUCcKa CTYJCHTOB 3aKPBIBIINX CECCHIO B CPOK U3 YKA3aHHOU TPYIIIBI
. DopMHpOBaHUE 3aKa3a Ha U3TOTOBJICHUE MEOCITH

. Beimaga kaur B OuOimoreke

. 3ampaBKa aBTOMOOMIICH
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10. ®opmupoBaHue yeka AJs OIJIaThl HOKYIIOK B CyliepMapKeTe

11. Yyer aBroMOOMIIEH HAa ABTOCTOSTHKE U pacyeT NPUObLIH

12. ®opmupoBaHUEe aHKETHI, IPOBEICHIE AHKETHPOBAHUS 1 00paboTKa pe3yIbTaToB
13. ducneruep 3a/1a4 Ha KOMITBIOTEPE

14. Pabora ¢ rpynmnamu moJyib30BaTeseii, Ha3HauyeHUe MpaB A0CTyna

15. ®opmupoBaHHe KJIACCHOTO KypHaja B IIIKOJE

16. Ileuats pororpaduii u GoToCyBEeHHUPOB

KoHTposbHBIE BOIIPOCH
. Drarbl pa3paboTKH TPOrPaMMHOTO 00CCIICYSHUS.
. [ToctaHoBKa 3324y ¥ NMPEIIPOCKTHBIE HCCIIEJOBAHUSI.
. OyHKIMOHANIBHBIE M 3KCIUTyaTallUOHHBIE TPEOOBaHUS K MPOTPAMMHOMY ITPOIYKTY.
. CocraBmsomye 3CKH3HOTO TPOEKTA.

. I[I/Ial"paMMLI IIOTOKOB JaHHBIX.
. CDYHKI_II/IOHEUH)HHC AuarpaMmeal.
. I[I/Ial"paMMLI epexoaoB COCTOSIHUM.

1
2
3
4
5. Cnenudukanuu 1 MOJIEINH.
6
7
8
9. JlnarpaMMbl «CyIIHOCTb-CBSI3bY.
1

0. ®@akTopsl, BIUAOLIME Ha pa3pabOTKy NMPOrpaMMHOI0 00ecreueHus
NMPAKTUYECKOE 3AHATHUE Nel4

Tema: YuuduunpoBanHuslil 361k MogenupoBanuss UML. Jluarpammer UML.

Hean: U3yunts yHuduimpoBanusiii 361k MoaenupoBanus UML. JluarpaMmmbr
UML.

UML — sto yHuduuHupoBaHHBI TrpaduyuecKuil sI3bIK MOJCITUPOBAHUS JIJIsl OIUCAHUS,
BH3yaIM3allM, TPOEKTUpoBaHUs u  JokymeHTupoBanms OO cuctem. UML  mpusBan
noamepkuBath mporecc MmonenmpoBanus [IC ma ocHoBe OO moaxoma, OpraHU30BLIBATH
B3aMMOCBSI3b  KOHLENTY&JbHBIX W NPOrpaMMHBIX  MOHSATHH,  OTpaXaTb  MPOOJIEMBI
MaciuTaOupoBaHusl CHOXKHBIX cucteM. Mozgenn Ha UML ucmonb3yloTcst Ha BceX dTamax
xu3HeHHoro nukia [1C, HaunHas ¢ OW3Hec-aHanM3a M 3aKaH4YMBasi COMPOBOXK/ICHHEM CHCTEMBI.
Pasnbie opranuzanuu MoryT npumeHsaTe UML 110 cBOeMy yCMOTPEHUIO B 3aBUCUMOCTH OT CBOUX
mpoOJaeMHBIX obnacTell M Mcnojib3yeMmbix TexHodoruid.K cepenmne 90-Xx rofoB pa3muuHBIMU
aBTOpamMH OBLIO TMPEIOKEHO HECKOJBKO NecsITKOB MeToqoB OO MOmennpoBaHWs, KaIbli U3
KOTOPBIX MCITOJIb30BA CBOIO rpaduyeckyro HoTanuio. [Ipu aToM 111000# UX 3THX METOJ0B MMEN
CBOM CHJIBHBIE CTOPOHBI, HO HE MO3BOJISUT TOCTPOUTH JJOCTATOYHO MONIHYI0 Mojens [1C, nmokazaTs
€e «CO BCEX CTOPOH», TO ecTh, Bce HeoOxoaumble npoekuuu (Cwm. crathio 1). K Tomy xe
orcyTcTBHe cranmgapra OO MOAETUPOBAHMS 3aTPYIHSUIO IS pa3pabOTIMKOB BEIOOp Hamboee
MOJXOJAIIET0 METOJa, YTO MPEMATCTBOBAIO IIHUPOKOMY pacnpocTpaHeHuto OO moxaxojga K
paspabotke I1C.



ITo 3ampocy Object Management Group (OMG) — opraHu3ammu, OTBETCTBCHHOH 3a
MPUHATHE CTAHJAPTOB B 001aCTH OOBEKTHBIX TEXHOJOIWH M 0a3 JaHHBIX Ha3peBIIas Mpodiema
yHU(UKAIMK W CTaHIApTU3allid Oblia peIleHa aBTopaMu TpeX HaubOosiee momy/sipHeix OO
metoioB — [".byuem, [I.Pambo n A.Jl>kekoOCOHOM, KOTOPBIE O0BETNHEHHBIMHU YCHIIASAMHU CO3/1aTH
Bepcuto UML 1.1, yrBepxnennyro OMG B 1997 rony B kauecTBe cTaHAapTa.

UML - 3710 13BIK

JIro00# SI3BIK COCTOMT W3 CJIOBapss M INpaBUiI KOMOMHHMPOBAHHS CJIOB JUIS IOJY4YCHHS
OCMBICJICHHBIX KOHCTPYKIUH. Tak, B 4aCTHOCTH, YCTPOCHBI SI3bIKU MTPOrPAMMHUPOBAHUS, TAKOBBIM
sapisiercss 1 UML. OrauuurenbHOM ero 0coOEHHOCTBIO SBISIETCS TO, YTO CJOBaph S3bIKa
oOpa3yroT rpaduueckue dnemMeHTH. Kakmomy TpaduvyeckoMy CHMBOJNY COOTBETCTBYET
KOHKPETHasi CEMaHTHKa, II03TOMY MOZEb, CO3JaHHas OJHUM pa3paOOTUYUKOM, MOXKET
OJHO3HAYHO OBITh MOHATA APYTHM, a TaKKe MPOrPAaMMHBIM CPEJICTBOM, HMHTEPIIPETUPYIOIIUM
UML. Orcroma, B 9acTHOCTH, ciemxyeT, uro moxaenb 1IC, mpencraBmennas Ha UML, moxer
aBTOMAaTHYEeCKH OBITh TepeBeneHa Ha OO sA3BIK MporpaMMupoBaHms (Takoi, kak Java, C+t,
VisualBasic), To ecTb, MpH HAJIUYUU XOPOLIETO WHCTPYMEHTAILHOI'O CpPEACTBA BH3YaJbHOTO
MoJeupoBanus, noaaepxkuBatomiero UML, mocTpouB Mopenb, Mbl MOMYYHM W 3arOTOBKY
MIPOrPaMMHOI'0 KOJIa, COOTBETCTBYIOIIETO 3TONH MOJEIH.

Crnenyet nmomguepkHyTh, uTo UML — 3TO0 MMeHHO s3bIK, a He mMeTon. OH OOBSCHSET, u3
KaKux 3JICMCHTOB CO3daBaTb MOJCIIM U KaK HMX 4YUTaTb, HO HUYCTO HC TOBOPUT O TOM, KaKuC
MOJIETIN ¥ B KaKMX CIIydYasx cleayeT pa3padarbiBaTh. UTOOBI co3maTh MeTo Ha 6aze UML, Hamo
JIOTIOJTHUTH €ro omucaHueM mporecca pazpadorku [IC. IIpumepoM Takoro mporiecca sBISETCS
Rational Unified Process, koTopblii OyeT paccMaTpuBaThCsl B ITOCIICAYIONUX CTAThSIX.

CaoBapr UML

Mogenp npeacTaBiasieTCss B BUAE CYHIHOCTEH M OTHOLICHMM MEXAYy HHUMH, KOTOpPBIE
IIOKAa3bIBAIOTCA HAa JUarpamMmax.

CyurHocTa — 3T0 aOCTpaKIUK, SBJISIOIIMECS OCHOBHBIMU 3JIeMEHTaMu Mojeiel. Mmeercs
YeThlpe THNA CYHIHOCTEH — CTpyKTypHble (Kmacc, HHTEep(EnCc, KOMIIOHEHT, BapHaHT
WCTIONB30BAHUS,  KOOTEpamus, y3el), TIOBeJeHYecKrne (B3aMMOJACHCTBHE, COCTOSHHE),
rpynmupyronme (MakeTsl) ¥ aHHOTAMOHHBIE (KOMMeHTapuu). Kaskaplii B CyIIHOCTEH MMeeT
cBoe rpaduueckoe mnpencraBieHne. CymHOCTH OyAyT MOAPOOHO PacCMOTPEHBI MPU M3YYEHUH
Harpamm.

OTHOLIEHNA TTOKa3bIBAIOT pa3jMyHbIe CBS3W MeXIy cyuiHocTsmMu. B UML omnpenenenst
CJIEIYIOIIME TUITbl OTHOLLICHUH:

e 3asucumocms TIOKa3bIBAET TAKYIO CBSI3b MEXIY ABYMS CYIIHOCTSAMH, KOIJa M3MEHEHHE
OJIHOM W3 HHMX — HE3aBUCHUMON — MOXET IOBJIMATH HA CEMAHTHUKY JPYroll — 3aBUCHUMOM.
3aBUCUMOCTh M300pa)kaeTcss IYHKTUPHOW CTPEJIKOM, HaIlpaBlIEHHOW OT 3aBUCUMOMN

CYIIHOCTH K HE3aBHUCHMOM.

e Accoyuayuss — OSTO CTPYKTypHOE OTHOIIEHHE, TOKa3bIBAIOIIEE, UYTO OOBEKTHI OIHON
CYILIHOCTH CBsI3aHBbI ¢ 00ObeKTaMK JIpyroi. ['paduuecku accormaims moka3bBacTCs B BUJC
JINHUU, COCAUHSIONIEH CBSI3bIBAEMBIE CYIIHOCTH. ACCOLMALIMM CIIY AT JUIsl OCYLIECTBICHUS
HaBUTAIlMA MeEXJay oObekTamu. Hampumep, accommanus Mexay KiaccaMu «3akas3» u
«ToBap» MOXeT OBITh HCIIOJB30BaHA IS HAXOXJICHUS BCEX TOBApOB, YKa3aHHBIX B
KOHKPETHOM 3aKa3€ — C OJJHOH CTOpPOHBI, WM JIJISI HaXOXkJICHUsI BCEX 3aKa30B B KOTOPBIX
€CTh JaHHBIN TOBAp, — C Ipyrou. [IoHATHO, YTO B COOTBETCTBYIOUIUX MPOrpaMMax AOHKEH
OBITh peau30BaH MEXaHW3M, OOECIeYMBAIOIIMN TaKyl HaBuralui. Ecmu Tpelyercs
HaBUTalMgd TOJbKO B OJHOM HaIpaBJIEeHUH, OHO TIOKa3bIBAETCS CTPENKOM Ha KOHIIE
acconuanuy. YacTHBIM CllydaeM acCOIMAIUU SIBISICTCSI arperupoBaHUe — OTHOIICHHUE BHJIA
«Ienoe» — «4acThy. ['padudeckn OHO BBIIEISETCS C MOMOIIBID pOMOMKA Ha KOHIIE OKOJIO

CYIIHOCTHU-TIEIIOTO.

e (ObobweHue — 3TO OTHOIICHUE MEXIY CYITHOCTHIO-POJIUTEIIEM M CYITHOCTHIO-TIOTOMKOM.
[To cymiecTBy, 3TO OTHOIIEHUE OTPAKAET CBOWCTBO HACIICOBAHUS JISI KJIACCOB U OOBEKTOB.
O06o0meHne TOKa3bIBa€TCS B BHUAC JIMHWH, 3aKaHUYWBAIOIMICHCS TPEyTOTHHUYKOM
HaIPaBJICHHBIM K POJIUTENILCKOM cylHOCTH. [ToTOMOK HacieayeT cTpyKTypy (arpulyThl) u
roBesieHue (METO/bI) POJUTEINSA, HO B TO K€ BPEMS OH MOXET MMETh HOBBIE DIIEMEHTHI
CTPYKTYphl u HOBbIe MeTonbl. UML jomyckaer MHOXKECTBEHHOE HACieOBaHWE, KOTJa

CYILIHOCTh CBsi3aHa 0oJiee YeM C OJHON POJUTEIIbCKON CYIIIHOCThIO.

o Peanusayus — OTHOLIEHHE MEXIY CYIIHOCTBIO, ONPEEISIONICH CrelU(HKAIMIO TIOBEACHHS
(uHTepdeiic) ¢ CYHIIHOCTBIO, OMpENeNsIoNIel peanu3aluio ATOro TOBEACHHs (Kiacc,
KOMIIOHEHT). DTO OTHOILICHHE OOBIYHO HCIIOJIB3YETCs MPU MOJCIUPOBAHMM KOMIIOHEHT M

OyzeT mompoOHee OMICAHO B TTOCICTYIOIINX CTaThIX.
Juarpammsl. B UML npegycMoTpens! criefyromye guarpamMmel:



e JlmarpaMMbl, OTIMCHIBAIOIINE TIOBEICHIE CHCTEMBI:
o [uarpammel cocrostauii (State diagrams),
o Jmarpammel gestenbHOCTEH (Activity diagrams),
o Jlmarpammer 00bexToB (Object diagrams),
o Jluarpammel nmocnenoBatenbHocTel (Sequence diagrams),
o Juarpammel B3aumoseiictus (Collaboration diagrams);
e Jlmarpammbl, onucheIBaroIre GUINIECKYIO PEaTH3aLUI0 CUCTEMBI:
o Jluarpammer komnoneHT (Component diagrams);
o Jlmarpammer pasBepteiBanus (Deployment diagrams).

IIpeacraBienue ynpapjienus Moae/blo. Ilakersl.

MBI yXe TOBOPHJIM O TOM, YTO JJI TOIO YTOOBI MOJIENIb ObLIa XOPOIIO MOHUMAEMOM
YEeIIOBEKOM HEOOXOAMMO OpTaHW30BaTh €€ HWEePapXW4eCKH, OCTaBIssl Ha KaXKIOM YPOBHE
nepapxun HeOompmoe uwucio cymuocteii. UML  BiumrowaeT CpeacTBO — OpTaHW3aIlluU
HEePapXUUECKOro MpeCTaBICHHsI MOJICIH — TakeThl. J[to0as Moaenb cOCTOUT U3 Habopa MaKeToB,
KOTOpBbIE MOTYT COJIEpXkaTh KJIAacChl, BapHaHThl HWCIOJb30BaHHWS W TIPOYUE CYIIHOCTH U
muarpammel. [lakeT MOXeT BKITIOYATh ApPyTHe IMAaKeThl, YTO MO3BOJIAET CO3[aBaTh Mepapxuu. B
UML He mpemycMOTpEHO OTAENBHBIX AMarpaMM ITaKeTOB, HO OHHU MOTYT NPHUCYTCTBOBaTh Ha
Ipyrux auarpammax. [laker u3o0pakaeTcs B BUIE IPSMOYTOJIbHUKA C 3aKJIaJKOMH.

Yro odecnieunBaer UML.

e  HEpapXWYeCcKOe OMMCAHUE CIOKHOW CHCTEMBI ITyTeM BbIJICJICHHS TTAKETOB;

e (opManmzanuio (QYHKIUOHAIBHBIX TpPEeOOBaHMH K CHCTEME C IIOMOIIBIO armapara
BapHaHTOB HCIIOJIb30BAHUS,

e JeTaNM3aIMi0 TPeOOBaHWN K CHCTEME ITyTeM MOCTPOCHHs AMarpaMM JesiTeIbHOCTeH W
CIICHAPUEB;

e  BBIICTICHUE KJIACCOB JaHHBIX M TMOCTPOCHUE KOHIENTYadbHOM MOJENM HAaHHBIX B BHJC
JUarpamMm KJIacCoB;

e  BBHIJIEJICHHE KJIACCOB, OINHMCHIBAIOIINX TOJIB30BATEIBCKUN HWHTEp(Erc, W CO3TaHne CXEMBI
HaBUTAIIMH YKPAHOB;

e  OIHCaHUE MMPOIIECCOB B3aMMOACHCTBUS 00BEKTOB MTPH BHITIOJHEHUN CUCTEMHBIX (DYHKITHIA;

e  OIHCaHUE MOBEACHUS 00BEKTOB B BUJIE TUATPAMM JIESTEILHOCTEH M COCTOSHUI;,

e  OIKCAaHUE MPOrPAMMHBIX KOMIIOHEHT U UX B3aUMOJICHCTBHS uepe3 UHTEP(EHCHI;

e onucaHue (PU3NIYECKON apXUTEKTYPhl CHCTEMBI.

W nocaennee...

Hecmotpss Ha Bcro mpueiekarenbHocth UML, ero Obuto Obl 3aTpyAHHTENHHO HCIONB30BATH MpPU
peanbHOM MojaenupoBanuu [1C 6e3 WHCTPYMEHTAIBHBIX CPEICTB BU3YallbHOrO MOJenupoBaHus. Takue
CpPEeJICTBA MO3BOIISAIOT ONEPATUBHO MPECTABIATH TUArpaMMbl Ha dKpaHe TUCILIEs, TOKYMEHTHPOBATh UX,
TeHepUPOBaTh 3arOTOBKM MPOTPaMMHBIX KOMOB Ha pa3nuuHbix OO s3bIKaX NPOTPaMMHPOBAHHSA,
co3llaBaTh cXeMbl 0a3 JaHHBIX. BONBIIMHCTBO M3 HHUX BKIIOYAIOT BO3MOXKHOCTH PEUH)XHUHUPWHTA
MIPOTPaMMHBIX KOJIOB — BOCCTAHOBIIEHHS OIIPeIeNeHHBIX Mpoeknnid moaenu [IC myTteM aBTOMaTH4ecKoro
aHaJIM3a UCXOAHBIX KOJIOB ITPOTPaMM, YTO OY€Hb BaXXHO JIsi 00ECTIEYeHUs] COOTBETCTBUS MOJIEIH U KOJOB
U TIPU IPOEKTHUPOBAHUM CUCTEM, HACIIEYIOIUX QYHKIHOHATBHOCTh CUCTEM-TIPE/IIIIECTBEHHUKOB.

INPAKTUYECKOE 3AHSATHE Ne 15

Tema: MuctpymenTapuii nporpaMMupoBanus. JpaiBepsl U 3arinymku. MeToasl
MOBBIIIEHNS THHOPMATUBHOCTH MPOTPAMM.
Hean: u3yuntsh ameMeHTs HHTEpdeiica Delphi.
HUcxoaHble 1aHHbIE (3a1aHKeE):
3amyck Delphi

Cnioco0oB 3amycTUTh CpeAy CYLIECTBYET MHOXECTBO (Kak U J1t000# Ipyroi mporpaMMsl
BIIpodeM). SpibIk Ha paboyeM CTojie, MKOHKA Ha TaHeIH OBICTPOTO 3aIlyCKa, IMyHKT B TJTABHOM
merio (ITyck - ITporpammer - Borland Delphi n - Delphi n, rae n - Homep Bepcun). Taxke ecTh
ynoOHbIl crocod 3amyctuTh Delphi depe3 okno Ilyck - BpImonHuTh - BBECTH B 3TOM
okHe delphi32. bonee HoBble Bepcuu (2007, 2009, 2010) Beimyckatotcs yxe He Borland, a



CodeGear, mostomy B T71aBHOM MeHIo rpymma HazbeiBaeTcsi CodeGear (Delphi BxoguT B cocTaB
RAD Studio, moatomy mosxet Ob1Th 1 HazBaHue CodeGear RAD Studio). 13 komaHaHOM CTpOKH
3aITyCK OCYIIECTBIIsIETCss Komanaoi bds.

Delphi IDE

Bot u nepBoe, Bo3MokHO HOBOE, /i Bac cioBo. IDE (Integrated Development Environment) -
WHTETPUPOBAaHHAs cpela pa3paboTku mporpammuHoro obecredenus. [locie 3amycka Delphi
nepen Bamu mpenctaér sta camas cpema. CocTOMT OHa W3 HECKOJIbKUX OKOH. Ceifyac Mbl
pa30epém, 9TO 3TO 3a OKHA M KAKOBO Ha3HAYEHHE KaXJ0ro u3 HuX. B pasubix Bepcusx Delphi
3T OKHAa MOTYT BBINIAAMTH HEMHOTO II0-pa3HOMY, a HEKOTOpble M BOOOIIE MOTYT
OTCYTCTBOBaTh. B JaHHO# cTaThe OyIyT MPUBEICHBI MILTFOCTpalu okoH Delphi 7.

Wrak, mocne 3amycka, HaBepHoe, Bbl cpa3y oOpaTure BHUMaHME, 4YTO CpeJa B LEJIOM
IIPAKTUYECKH HE OTiIM4aeTcs oT Apyrux Windows-npunoxeHuil. Bce aneMeHThl cTaHAapTHBIE.
I'maBHBIM OKHOM MOKHO CUUTATh TO, KOTOPOE COAEPKUT CTPOKY MEHIO U ITAHEJIM HHCTPYMEHTOB.
Bor cTpoka meHto:

File Edit Search ‘iew Project Run Component  Database  Tools  Window  Help

MHorue M3 3TUX NyHKTOB cTaHzapTHel. Eciu Bbl ycranoBuim pycckyto Bepcuto Delphi, To
IyHKTBl OyayT HasbiBaThCcsi npumepHo Tak: Paitn, [IpaBka, [louck, Bun, Ilpoekr, 3amyck,
Kommnonent, baza gannsix, Mactpymentsr, Oxkno, CripaBka.

Kak 1 BO MHOTHX NIPUJIOKEHUSX 3/I€Ch €CTh MTAHEIH HHCTPYMEHTOB. OHM HEOOJIbIIINE, KHOIIOK Ha
HUX HEMHOro, HO BCE caMOe OCHOBHOE KaK pa3 3/echb W coOpano. [laHenn HHCTPYMEHTOB
BBITTIAOAT IPUMCPHO TaK:

TNEH-BeE BE | e
SEEIE -]

Tenepb paccMOTPUM T€ DJIEMCHTBI, KOTOPBIX B OOBIYHBIX IMPUITOKCHUAX HECT.

[Mamutpa kommoneHT (Component palette)

[TanuTpa KOMIIOHEHT - 3TO HAOOP BKJIAJO0K, Ha KaXJ0H M3 KOTOPBIX PACIIOJIOKEHBI JEMEHTHI.
VIMeHHO ¢ MOMOIIBIO 3THX AJIEMEHTOB CO3Aar0Tcsl MHTepdelchl nporpamm. Bee 3T sneMeHTs
NPUHATO HAa3bIBaTh Komnowenmamy. Cpead KOMIIOHEHT OBIBAIOT KakK BH3yaJbHBIE, TaK H
HEBU3yaJIbHbIE, HO 00 TOM MBI IOTOBOPHUM I03KEe. BOT Kak BBIMIAIUT NaIUTpa KOMIOHEHT:

Standard l.-“-‘-.dditil:unall 'W'ir132] Sustem] Data .-“-‘-.ccess] Data I:Dntr-:uls] I:"JE:-:DTESS] DataSnan] BDE Ll_'

h EE & ARl 5wk @ g = a2

E€ BHemHuii BUJ npakTUYecKu oJIMHAKoOB BO Bcex Bepcusix Delphi. Jla yto Tam Delphi, Takue xe
BKJIQJIKU €CTh B JI0OOOH cpesie 00BeKTHO-OpueHTUpOoBaHHOTO TporpammupoBanus (OOII), u6o
3TO caMblil yIOOHBIN CIOCO0 MPEAOCTaBUTh BHIOOP U3 COTEH (a MHOTJA aXKe ThICAY) pa3InYHbIX
JJIEMEHTOB.

[lepexntoueHne MexIy BKJIAJKaMH OCYLIECTBISETCA CTAHAAPTHBIM CIIOCOOOM - HIETYKOM IO
Ha3BaHUIO OAHOH u3 BKIanok. Cpa3y mocie ycraHoBkH B Delphi Bel MoxkeTe BuaeTh orpomMHOe
KOJIMYECTBO BKIanOoK. OHM [ake HE IOMEUIAIOTCS Ha SKpaHE - Uil IHPOKPYTKU CO3/aHBbI
TOPU30HTANIBHBIE KHOIIKH CO CTpeiKkaMH. Taxoke ecTb emé oJluH yA0OHbIH croco0 nepemMeniaTbes



M0 BKJAQJKaM - MOXKHO INEIKHYTh MPaBOM KHOMKOW MBIIIM MO MaJUTpe KOMIIOHEHT U B
MOSIBUBLIEMCS] MEHIO BBIOpaTh MyHKT Tabs - B pe3ysibTare OTKPOETCsl MEHIO, TJe OyAyT Ha3BaHUS
BCEX CYIIECTBYIOIIUX BKJIAJOK B aJi)aBUTHOM MOPSIAKE:

Activer
Sdditional
iinle
Tahs » AJ6
Shiow Hinks BDE
Hide COM+ .
Help Data Access b
Froperties Caka Controls
DatasSnap

Huzaitaep popm (Form Designer)

D10 caMoe OOJIBIIOE OKHO BCEH Cpelibl, KOTOpOe M3HAYalIbHO MmycToe. IMEHHO 3TO - 3aroToBKa
okHa Bameii mnporpammbl. 3xece u OyayT pa3MemiatbCsi BCE€ KOMIOHEHTHI. Y I0OHOM
COCTaBJISIONICH nu3aiiHepa (hopm sBIIsETCS ceTka (MHOXKECTBO TOYeK). C MOMOIIBIO 3TOW CETKU
KOMIIOHEHTHI yI00HO pa3MelaTh Ha OJHOM YPOBHE, J€jaThb UX OJMHAKOBBIX Pa3MEpPOB U T.I.
OTO caenaHo A TOTO, YTOOBI NMPUIIOKEHHS COOTBETCTBOBAJIM CTaHJApTaM, YCTAHOBJICHHBIM
Microsoft. Ha 3tom mbI emié octaHOBHMCS B OJfHOU M3 ctareil. CeTka sBIIsSeTCS HaCTpauBaeMoOM -

MOKHO U3MCHUTH PACCTOAHUC MCIKAY TOUKAMH, 4 MOXKXHO €€ 1 BOBCE OTKIJIIOUUTb.

7 Form1 E]@EI

Nucnexrop 06wexToB (Object Inspector)

OTO OKOIIKO € IBYyMs BKJaJKaMH, Kaxaas U3 KOTOPbIX COCTOMUT U3 JIByX KOJIOHOK. B 3TOM OKkHE
MOKHO HACTPOMTH IapaMeTpbl BBIOPAaHHOTO »JJIEMEHTAa U 3a/IeHCTBOBAaTh YCTAHOBJICHHBIE
cobwrTus. Bxrmaaku - Properties u Events (Csoticmea n Coobimusi cootBeTcTBeHHO). UTO 3TO 32
CBOMCTBa U 4TO ke Takoe coObITHsA? Ilo 3TOMy BOIpoCy MOKHO CKa3aTh OYE€Hb MHOTO, 3TO TEMa
JUIS OTHEIbHOW cTaTbu. A BKpaTie BOT O uéM peub. JlomycTuMm, y Hac ecThb KHOIIKA.
OObIKHOBEHHAs1, KaKas UCIOJb3yeTcsl B OONBIIMHCTBE NMpuiioxkeHuid. [Ipumepamu cBolcTB ATOM
KHOIIKM MOTYT OBITh €€ pa3Mepsl (LIMpPHHA, BHICOTA), TEKCT, PACIIOJIOKEHHbIH Ha HEH U T.1.
CoObITHsI - 3TO mpenonpeneiaEHHbIe MOMEHTHI pEeakIMM KHONKH Ha Kakue-mubo JeicTBus
noJjip30oBarens (J1M00 NEHCTBHSA CO CTOPOHBI OMEPAMOHHON CHCTEMBbI, BHEIIHUX YCTPOHCTB H
T.11.). CaMbIil IPOCTOM MPUMEp - MIEITYOK 10 KHOMKE (Tak Ha3biBaeMblii "kauk™ - ot ciosa Click).
O4eBHIHO, YTO 3TO COOBITHE MPOU3OUIET TOTAA, KOTJA MOIH30BATEINb MIETKHET MO KHOIIKE, T.€.
HaXMET e€. Y OONIbIIMHCTBA KOMIIOHEHT MPEAYCMOTPEHBI CTaHaapTHhIe coObITUs. Kak mpasuiio,



CpeIu HUX €CThb Bce HEOOXOIUMbIe, KOTOPhIE MOTYT MOHAJA00UTHCS MPU CO3/IaHUU MPOTPAMMBI.
OpaHako MOXKHO CO3/1aTh ¥ CBOU COOBITHSI KaK PEeaKIMK Ha YTO-JIH00.

Object Inspector (%]
Farrnl -
Properties l Eventgl
Action ~
ActiveContral
Align alMone
AlphaBlend | Falze
AlphaBlendyall 255
Hanchors [akLeft,ak.T op]
AukoS croll True
AutoSize Falze
BiDitode bdlLeftToRight
Borderlcon: | [biSystembdenu,
BorderStule | bzSizeable
Borderwfidth |0
I| Captich Form1
ClientHeight | 432
Clientwfidth  |5E3
Calor [CJcIBtnFace
Conztraints [TSizeConstrain
CH3D True
Cursar crDefault
Defaulttdonitar | dmactiveF om
DockSite Falze w
All zhown

HepeBo 00bekToB (Object TreeView)

OTO OKOIIKO MOosSBMUIIOCH TOJIbKO B Delphi 6, B Gonee paHHHX Bepcusix ero He Obuto. B
ATOM OKHE OTOOPaKAIOTCS BCE AIEMEHTHI, KaKhe €CTh Ha JaHHOU (opMe. ITO CAEIAHO C IEIbI0
YIPOCTHTH BHIOOP KOMIIOHEHTOB JIJIsi M3MEHEHHUs1 uX cBoiicTB B Object Inspector (manee - Ol).
[TomrMo TOTO, YTO OTOOpaXKAOTCS HA3BAaHHUS KOMIIOHEHTOB, PSJOM HaXOAATCS MaJeHbKHE
rpaduyecKkrie 3HAYKH, MO KOTOPHIM MOXKHO OINPEAEIHTh, YTO 3TO 32 OOBEKT. DIEMEHTHI Ha
dbopme He Bcerga aBTOHOMHBI, T.€. CAMOCTOSATENBHBI, MOJTOMY O0pa3yrTCs HepapXHYecKue
cBs3u - "nepeBbs". M3-3a 3TOr0 OKHO M Ha3bIBaeTcs JIEpeBOM OO0BEKTOB. B kauecTBe
IPOCTEHIIEro MpUMepa HepapXxuu OOBEKTOB MOXKHO HPUBECTH MeEHI0. MeHio - 3To
CaMOCTOSITENIbHBI KOMIIOHEHT, @ BOT €r0 MyHKTHI - 3T0 "moquuHEHHBIE" 00beKThl. [TyHKT MeHIo
HE MOJKET "BHUCETh B BO3JyXe" - OH CO3/1aH B KOHKPETHOM MEHIO.

[Tpumedanue: mpu TMHAMHYECKOM CO3JIaHUH ITYHKTOB MEHIO OHU BCE JK€ MOTYT IPOCTO
HAXOJUTHCS B MaMSATH W HE OBITh NPHUBSI3aHHBIMH K KaKOMY-THOO MEHIO; JTaHHBIA IMpHMEp

MIPUBEIEH JIUIIIH JIJIs1 OOIIETO MPEACTABICHHS O CBSI3IX MEXAY 0ObEKTaMHU.



Dbject TreeYiew

Button
Buttonz2
Editt
Edit2
- GroupBoxl
ListBox1
temal
= ﬁa M ainkdenul
= lteml {ltem11}
#% Sublteml {Subltem1”
#% Subltem2 {Subltemz”
# Subltem3 {Subltem3
8 Item2 {ItemZ21}

Penakrop xkona

Penakrop xoma mpexacraBisieT coOOW OKHO, MOXOKee Ha OOBIYHBIM TEKCTOBBIM DPENAKTOpP 3a
HCKJIFOYEHHEM HEKOTOPBIX JOIMOITHUTEIBHBIX 3JIeMEeHTOB. OCHOBHAsI 00JaCTh 3TOT0 OKHA - IMOJIE
penaktupoBaHusa. VIMEHHO 37ech MNHIIETCS TEKCT MporpaMMbl. B oTiamuyme OT S3BIKOB
MporpaMMHUpOBaHus, padoTarmmx B TekcToBoM pexkume (Pascal, QBasic u T.m.) KOx&
mporpaMMel 37ech He nuiercs "c Hysa". Kak tonsko Bei 3amyctute Delphi u coznaante HOBBII
MPOEKT, TO, OTKPBIB PENAaKTOp KOJAA, YBUIUTE TaM YK€ YacTh HAIMMCAHHON MPOrpaMMbl. DTH
CTPOKH yJIaJsITh HU B KOEM Cllydae Hesb3s!

OKHO peakTopa KoJia MOXET COJCPIKaTh Cpa3y HECKOJIbKO OTKPBITHIX (haifjIoB - MEPEKITIOUCHUE
MEKIy HHUMH OCYIISCTBIISIETCS 10 3aKiIaJKaM BBEpPXY OKHA (Ha PUCYHKE OTKPBIT TOJBKO OIUH
daiin - Unitl, mosToMy 3aKjiaaka ofHa-eJMHCTBCHHAs ). B JIeBOM yacTH OKHA pacioioKeHo MoJie,
naspiBaeMoe Code Explorer (O6ospesameny xooa). 31ech B BUE JepeBa O0TOOPaXKarOTCsS BCE
THUIIBI, KJIACCHI, CBOﬁCTBa, METOBI, rJ100aJIbHEIE NEPEMCHHBIC U JPYTHC 6J'IOKI/I, HaXOIsAIIIUECA B
naHHoMm (aitie (Momyse). Jlemo B TOM, YTO COACPKUMOE MOJIYJSI COCTOMT W3 OTAEIbHBIX
y4acTkoB. Ha3zHaueHne Kak10ro U3 HUX MBI pACCMOTPHUM YyTb ITO3KE.

B HmKHEN yacTH OKHa pacroJio’KeHa CTPOKa COCTOSIHUS, COAeprKalliasl MOJIE3HY0 HH(POpMaIHIO.
B Heli npencraBieHa TeKyIias MO3UIMS Kypcopa B TEKCTE (HOMEp CTPOKH : HOMEP CHMBOJA),
TeKymuii pexxum pexuma 3amensl (Insert/Overwrite), nadopmaius o ToM, ObUTH JTU BHECEHBI
W3MEHEHUS B MOJYJIb C MOMEHTA MOCJIETHEr0 COXPAHEHHUS U T.II.



& Unit1.pas

2 nitt

ﬂ TForm1

-] Wanables/Constants unit Tnitcl; ”

+-[C] Uses

interface

uses
Windows, Messages, SysUtils, Variants, Classes, Graphics
Dialogs:;

type
TForml = class (TForm)
private
{ Priwvate declarations }
public
{ Public declarations }
end;

war
Forml: TForml:;

implementation
{4 *.dfm}

end.

1: 1 M odified Ingert \EDdeﬁDEgmmf

Kornma Bel nombiTaerech 3amyCcTuTh MporpaMmy, TO BHH3Y MOSBUTCS HH(DOpPMaIMOHHOE
oJie, B KOTOPOM OYIyT MOKa3aHbl COOOIIEHUSI 00 ONTMOKaX B TEKCTE MPOrpaMMbl. Takke B 3TOM
OKHE MOKAa3bIBAIOTCS MOJIE3HbIE COBETHI IO ONTHUMM3AIMH KoJ1a. B 0/1HOI 13 cTaTeit Mbl pazdoepém
BCE 3TH coobIIeHus 6oiiee moapooHo. Eciu nporpamma Hanucana "ujaeanbHo", T.e. OMMOOK HET
Y ONITUMHU3HUPOBATHh HEUETO, TO OKOIIKO JIaXKe U HE TIOSIBUTCS Ha DKpaHe.

JaKIroYeHne

Wrak, MBI paccMOTpenu BCE OCHOBHBIE 3JeMEHThl 00o010uku Delphi, kotopsie
ucnoib3ytoTcs B mpouecce padorel. Koneuno ke, B Delphi cymecTByeT MHOXECTBO ApYrux
OKOH, HO MX Ha3HauyeHHE U cIocoObl BbI30Ba Ha HKpaH Mbl OyAeM paccMaTpuBaTh B IPOLECCE
pabotel. uTepdeiic B Oonee HOBBIX Bepcusix, yem Delphi 7, otnuuaercs, HO BCe OCHOBHBIE
AJIEMEHTHI TE€ € CaMble, MPOCTO PACIOJOKEHbI OHM HECKOJIbKO MHaue. [Ipu kenaHuu MOXKHO
HACTPOUTH 000JI0YKY IO CBOEMY BKYCY.

MNPAKTUYECKOE 3AHSTHE Nel6
Tema: DnemenTsl nHTEpdeEiica.
Hean: u3yunts dmemenTsl naTepdetica Delphi.
Cozpnaiite HOBBIN TipoekT. [Tomecture Ha popmy 00bekT TMemo, a 3arem TEdit Tak, 4T00BI OH
HaIoJIOBUHY MepekpbiBal TMemo, kak moka3aHo Ha puc.l13. Temeps BbIOEpUTE MYHKT MEHIO

Edit | Send to Back, uro npusenet k nepememienuto TEdit Briyos ¢opmsl, 32 00bexT TMemo.
DTO Ha3bIBACTCS M3MEHEHUEM Z-MOopsiKa KOMIIOHEHT. bykBa Z HCHoJb3yeTcs MOTOMY, YTO



0OBIYHO MaTeMaTUKH 0003HAYAIOT TPEeThe n3MepeHne OykBoil Z. Tak, X 1 Y UCHONB3YIOTCS IS
O603H3.‘-I€HI/ISI IIHAPUHBI U BBICOTHI, U V4 HCIIOJIB3YCTCS IJIA 0603Ha‘-IGHI/ISI I‘HY6I/IHBI.

g Fomt _____________ MEIE

Memol
din | .
| | | |

Puc.13: O6bext TEdit mepekpriBaeTcst HanmoJa0BHHY 00BeKTOM TMemo.

Ecnu Bel "notepsnu" Ha popme kakoi-TO 0OBEKT, TO HaTH ero MokHO B ciicke Combobox'a,
KOTOpPBIN HaxoauTcs B BepxHel yacTu MHcnekTopa OOBEKTOB.

ITomecture kHOmky TButton B HWKHIOIO yacTh ¢opmbl. Temepb pactsHutre HHCmekTop
OObekToB Tak, 4uToObl cBoiictBa Name u Caption ObLIM BUAHBI OJHOBPEMEHHO Ha JKpaHE.
Tenepb u3menure uMs KHoNkH Ha Terminate. 3ameTbTe, uTO 3arosioBok (Caption) momeHssCs B
TOT K€ MOMEHT. Takoe JBOWHOE M3MEHEHHE HAONII0JAEeTCs TOJIbKO €CIM paHee HEe M3MEHSUIOCH
coiicTBo Caption.

Tekct, koTopblii Bbl BuaMTEe Ha MOBEPXHOCTH KHONKU - 3TO cojepkumoe cBoiictBa Caption,
cBoiicTBO Name CIy>KUT A BHYTPEHHHX CCBUIOK, BBl Oyzere ucCrosib30BaTh €ro mpu
HalMCaHuM Koja mnporpammel. Ecimm Bel oTkpoere ceiiuac okHO Pepakropa, TO yBHAMTE
CIIeAYIOUIMA (hparMeHT Koja:

TForml = class (TForm)
Editl: TEdit;
Memol: TMemo;
Terminate: TButton;
private
{ Private declarations }
public
{ Public declarations }
end;

B stom dparmente kHomka TButton HazeiBaeTcs Terminate u3-3a Toro, uro Ber mpucBommm 310
Ha3BaHue cBoMcTBY Name. 3amerbte, uto TMemo uMMeeT uMs, KOTOPOE MPUCBAUBAETCS IO
YMOJIYAHHUIO.

[TepeiinuTe Ha popMy U TBaKIBI MIETKHUTE MBIIIKON Ha 00beKT TButton. Bel cpa3zy monazaere B
okHO Penmakropa, B KOTOpOM yBUANUTE (hparMeHT KO/a BPOJIE 3TOTO:




procedure TForml.TerminateClick (Sender: TObject);
begin

end;

JlaHHBIN KOJ OBUT CO3/1aH aBTOMATHYECKH W OYAET BBIMOJHATHCS BCSIKUU pa3, KOTa BO BpeMs
paboThI MPOrpaMMBbI OJIb30BaTeNlh HAKMET KHONKY Terminate. Bno6aBok, Bl Moxere BUIETS,
4TO ONpeelieHUE Kiiacca B Havase Qaiisia Tenepb BKIIOUaeT ccbuiky Ha MeTon TerminateClick:

TForml = class (TForm)
Editl: TEdit;
Memol: TMemo;
Terminate: TButton;
procedure TerminateClick (Sender: TObject);

private

{ Private declarations }
public

{ Public declarations }
end;

[loTpaTpTe HEMHOTO BPEMEHU HA YCBOEHUE MOCIEJ0BATEIBHOCTH JEHCTBUM, ONIMCAHHBIX BBILIE.
W3navansHo BBl cMOTpUTE Ha KHONIKY Ha ¢opme. Bol genaere qBOWHOM MIETYOK HA 3Ty KHOMKY,
Y COOTBETCTBYIOLIMH (hparMeHT Ko/ia aBTOMaTUYECKH 3aHOCUTCS B Peniakrop.

Tenepb camoe BpeMsi HalmucaTh CTPOYKY KOJAa. DTO OYEHb IMPOCTOW KOJI, COCTOSIIUN M3 OJHOTO
ciosa Close:

procedure TForml.TerminateClick (Sender: TObject);
begin

Close;
end;

Korga sTor xon mcnomHsieTcs, TO riiaBHas (opma (3HAYUT W BCE MPUIIOKEHHUE) 3aKPBIBACTCS.
Jlis poBepKH KoJia 3alyCTHTE MporpaMMy M HaXKMUTEe KHONKY Terminate. Ecau Bce caenaHo
MpaBWJIbHO, IpOrpamMmMa 3aKpoeTcsi 1 Brl BepHeTech B pexxuM Ju3aiiHa.

[Ipexne, ueM nepelTu K cieayrouieMy paszeny, nepeitnure B Mucnekrop OObEKTOB U U3MEHUTE
3Ha4yeHue cBoicTBa Name JUIsl KHOIIKK Ha Jitoboe apyroe, Hanpumep OK. Haxmure Enter s
BHeceHMs: M3MeHeHud. Ilocmorpure B Penmakrtop, Bel yBuauTe, 4To KOJ, HamucaHHbli Bamu
U3MEHUJICH:

procedure TForml.OkClick (Sender: TObject);
begin

Close;
end;

3aM€TI>T€, YTO aHAJIOTMYHBIC U3BMCHCHU S ITPONU3O0IIIN U B ONIPCACICHNUN KJIacCa:

TForml = class (TForm)
Editl: TEdit;
Memol: TMemo;
Ok: TButton;
procedure OkClick (Sender: TObject);

private

{ Private declarations }
public

{ Public declarations }
end;

TbloTOpbl (MHTEPaAKTUBHbIE OOy4alowme nporpamMmbl)

Delphi npenoctaBiser ThIOTOp, COJEPKALINI HECKOIBKO TEM U KOTOPBIH MOKHO 3allyCTUTh U3
nyHkra meHto Help | Interactive Tutors. TeroTop 3amyckaercs Tonbko eciau cpena Delphi nmeer
BCE YCTAHOBKM MO yMoiuaHuio. Eciam koHdurypaumus Oblia HM3MEHEHa, TO MPOILE BCEro
coxpauuts (aitn DELPHLINI mon apyrum mmenHem u ckomupoBaTh (aiin DELPHI.CBT B
DELPHLINI.




B mepBrIx aByX Temax maetcs kpaTkuii 0030p Delphi m mpoucxoaut oOydeHHEe MOCTPOSHUIO
IIPOCTEUILIErO NPUIIOKEHHUS.

OcrasbHbIe TeMBI TIOCBAIICHBI IOCTPOSHUIO MOJIB30BaTEILCKOT0 HHTEp(eiica: pa3MeIeHHI0
00BEKTOB Ha (popMe, HACTPOITKE UX CBONCTB M HAITMCAHUIO 00PabOTUYNKOB COOBITHIA. A TaKke
CO3JIAaHHIO MPHIIOKEHHIA, padOTArOIINX ¢ 0a3aMU TaHHBIX.

ITPAKTUYECKOE 3AHATHE Nel7

Tema: Ctuib nporpaMMupoBaHusi. BeIOOp si3bIKa MpOrpaMMHUPOBAHUS.
Iean: Co3maTs IporpaMMy, BBITOJHSIONIYIO CIEIYIOIINE TEVCTBUSA.

[Tocrne 3amycka mporpamMMBI 0 MIETYKY MBIIIBIO
Ha kHoTKe «[IpuBeTCTBHE) MOSBISICTCS
coobmienue «IlepBbie yenexu!» (puc.l). s
Mepebie ycnexi! BBIXO/Ia U3 MPOTPaMMbl HEOOXOAUMO HICTKHYTh
MBIIIbIO Ha KHONKE « BBIX01».

(7 Moii npoexT -0l x|

Bbixoa |

Puc.1
HosbiM B 3TO# padore siBJIsIeTCA:

* wucnojb3oBanue koMmnoneHToB Label (Merka) n Button (kHomka) maauTpbl KOMIIOHEHTOB
Standard,

* ob6pabotka coobiTist ONClick — Ha)kaTHe KHOMKH.
IInan pa3padoTku nporpamMmsl

1. OrtkpoiiTe HOBBIN MPOEKT.
2. Pasmectute B opMe IK3eMIUIIpbl KOMOOHEHTOB: MeTKy Label u aBe kHomku Button

(cM. puc.2).

Puc.2

3. Beigenure xnonky Button2, nepeiinure B Object Inspector na Bknaaky Properties,
HaitnuTe cBoiictBo Caption (3arosioBok) u u3menute Button2 Ha 3aromaoBok
«BbIxom».



[Mepeiinure Ha crpanuiyy Events okma Object Inspector, maiinute coositue ONnClick,

CrpaBa OT HEro ABAXABI IIEIKHUTE MbIIbI0. OKa3aBHIMCh B KOJE MPOTpaMMbI, TOYHEE, B
3aroroBke mporeaypsl TForml.Button2Click, manwmmre nume omny komanmy Close;
(00s13aTENIBHO MTOCTAaBbTE TOUKY ¢ 3amsaTou mocie «Closey).

oo

procedure TForm1.Button2Click(Sender: TObject); begin

Close;

end;

Coxpanute KOJ MpPOrpaMMbl M TMPOEKT TOJ HMEHAMH, Hampumep,
Unit2.pas u Pr2.dpr.

3amycTuTte nporpammy, 3aTe€M 3aKpbITh OKHO IIPOEKTA, LIEIKHYB Ha KHOINKE « Brixom.
Brinenute ¢popmy, B cBoiictBe Caption oxna Object Inspector 3amenute

cioBo Form1l na «Moii mpoekT». D10 1 OyAeT 3aroJJOBKOM OCHOBHOT'O OKHA
MPOrPaMMBI.

Briienure knonky Buttonl, B coiictee Caption okua Object Inspector
3ameHute cioBo Buttonl na nasBanue konku «IIpusercreuer. [lpu
HEO0OXOIMMOCTH yBEIUYbTE JIMHY KHOIKH.

He cuumas Boienenus ¢ knonku Buttonl, nepeiiaure Ha crpanuiyy Events oxna
Object Inspector u naiigure coositrie ONClick, cripaBa oT Hero ABa)KabI
LIEJTKHUTE MBIIIBIO. BBEAUTE creayromuii Koa:

Labell.Caption:= "TlepBsie ycuexu!’;

9. CoxpaHHTe IPOEKT OKOHYATEIHHO, 3aITyCTHTE B MIPOTECTUPYHTE €ro.

KpaTkoe onucanue niana pa3padoTku nporpaMmbl

B sTOM pazaene nokazaHo, Kak MOKHO KpaTKO ONUCATh IUIaH pa3paboTKH
nporpamMmsl. It KpaTKOCTH B AajibHeHIeM OyJieM HCIOIb30BaTh ATOT CIIOCO0
3aIUCH.

1. OTkpoiiTe HOBBII POEKT.
2. Pazmectute B popMe 3K3eMILTSIPbI KOMIIOHEHTOB KOMIOHEHThI: MeTKy Label u 1Be kHomkn
Button (cm. puc.5).

3. BeImosHUTE Cieayronye qeicTBHUS:

BrineneHHbii Bxnanka oxkHa WNwms cBoiictBa/ | 3HaueHue/JleicTBre
00BEKT Object Inspector Wmst coObITHs
Button2 Properties Caption Brixon

Events OnClick Close;

4. CoxpaHuTe KOJI IIPOrpaMMBI U TPOEKT 0]l IMEHaMu, Harpumep, Unit2.pas u Pr2.dpr.
5. 3amycTute nmporpaMmmy, 3aTeM 3aKPOUTE OKHO MPOEKTa KHOMKOU «BbIxomy.
6. BrimonHuTe crieayroniie AeicTBus:




Brinenennblit

Bxitanka okHa

Wwms cBolicTBa/

3nauenue/JleiicTBre

00BEKT Object Wmst coObITHs
Inspector
Forml Properties Caption Moii IpoeKT
Buttonl Properties Caption [TpuBeTcTBHEC
Events OnClick Labell.Caption:= "IlepBbic ycriexu!’;

7. CoxpaHUTE MPOEKT, 3aIlyCTUTE U IPOTECTUPYITE €T0.

Baua}me AJIF CAMOCTOATEJIBbHOI'O BBINNOJIHCHUA

1. Cnenaiite mpudT BeiBOgUMOM peruiuku «IlepBbie ycnexu!» OTIMYHBIM OT CTaHJAPTHOTO 10
BUJTY, LIBETY U pa3Mepy.

Iloockaska. B Object Inspector nax/pl METKHUTE HA KHOIIKY CIIpaBa OT Ha3BaHUS
coricTBa Font (mpudr), oTkpoercst OKHO BBIOOpa MpUQTa, €ro MBETA U CTHIIS.

2. 3ameHuTe BUJ KHONKHU «Bbixom» Ha O6osiee npuBieKaTeIbHbIH.

Toockasxka. JIns 3aMeHbI KHOIIKH HAJIO yIAIUTH CYIIECTBYIOIIYIO,  IPYTyI0 KHOIKY HaiuTe B
nanuTpe KomrnoneHToB Ha Bkiaake Additional. Ona HaseiBaeTes BitBtn. 3atem u3menure ee

BHJI ¢ OMOILbIO cBoiicTBa Kind.

3. Cz[enaﬁTe Tak, YTOOBI ITOCIIEC HAKATHS KHOIIKH «HpI/IBeTCTBI/IC» Ha 5KPaHC MOABIIAIIOCH
COO6H_I6HI/IC ((HepBLIC " HC HOCJ'IeI[HI/Ie!».

Tloockaska. 3mennte 3HaueHue cBoiictBa Caption metku Labell npu peakiiu kHomku

Buttonl ua coosrrue OnClick.

4. 3ammyctute ucnoiHseMblit daitn Pr2.exe He B cpene Delphi, a B Windows.

Iloockaska. Beniigure u3z Delphi 8 Windows. Hcnone3yiite qucnieTdep mporpamMm i
npoBogHUK Windows.
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