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BBEOEHUE

JlanHOE TIOCOOME COCTaBIEHO B COOTBETCTBHH ¢ TpeOoBaHMsMH [ocy-
JapCTBEHHOTO 00pa30BaTENbHOIO cTaHAapTa crenuanbHocTH «IlpukmagHas
nH(popMaTHKa B SKOHOMUKE» U OTPAXKAaeT CICAYIOIINE Pa3ieibl JUCIUIIHHBI
«Pa3paboTka W cTaHmapTH3aIM MPOTPAMMHOTO obecmedeHus U MHPOpMa-
LIMOHHBIX CUCTEM» COTJIACHO Y4eOHOH MpOrpaMMBbl:

e Kaccu(UKaIys NPOrpaMMHOT0 00ECIIeYeHHUS;

»ku3HeHHBIN 1y 110;

sTamnbl npoekTrpoBanus [10;

CTPYKTYPHBIN T01X01 ipoekTrpoBanus [10;
00BEKTHO-OPUEHTHPOBAHHBIN TTOAX0 MpoekTrpoBanms [10;
pa3paboTka uHTEpderica CHCTEMEI,

TECTUPOBAHUE CHCTEMBI;

ynpasieHue pazpadorkoit [10;

obecneuenue kayectna [10;

JNoKyMeHTupoBaHue pazpabotku [10;

OnuChIBAIOTCSl TPOLECCH KU3HEHHOTO IMKJIA MPOrpaMMHOTO obecrie-
yenus (I10) cormacuo MexayHapomHoMy cranaapry ISO/IEC 12207, a tak-
xe Mojenu U craguu paszpadorku I10. Ocoboe BHUMaHHE yAeIseTCS MPo-
Leccy MPOEKTUPOBAHUsS, MOAPOOHO PacCMOTPEHBI HAJEKHOCTh M KadeCTBO
MPOTrPaMMHBIX CPEJCTB, IIPUHLHIBI OPraHH3alul 1 METOAUKN TECTUPOBAHHUS
IIPY MCTIBITAHNH HAJEKHOCTH IPOTPAMMHBIX CPEJICTB.

PaccMmaTpuBaloTCsl COBpPEMEHHBIE METOIBI U CPEACTBA HPOTPAMMHOM
WHKCHEPHHU: CTPYKTYPHBI M OOBEKTHO-OPHEHTHPOBAHHBIN mMoxxonsl. Pac-
cMoTpeHHl (yHKIHU 1 KoMroHeHTH CASE-cpencTB u uX ImpakTHUECKOe BO-
IUTOLIICHUE B TIPOTPAMMHBIX IPOIYKTAX.

Jnst ycHenrHoro OCBOCHUSI MaTepHaa MocoOHs CTYyJCHTY HEOOXOIUMBI
3HaHMSl OCHOB NPOIPAaMMHUPOBAHUS, apPXUTEKTYPhl COBPEMEHHBIX BBIUYHCIIH-
TEJIbHBIX CETEH, a TaKkKe COBPEMEHHBIX HMH()OPMALMOHHBIX TEXHOJIOTHHA U
TeOpUH MHGOPMAIMOHHBIX CHUCTEM M 0a3 JaHHBIX. DTH 3HAHUS CTYIEHT IO-
JIy4aeT TpH U3YYeHHHU CIeAYIoIMX auciuiing: «MHpopMaTrka u nmporpam-
mupoBaHue», «lIporpammupoBanue», «H(OOPMALMOHHBIE TEXHOJIOTHUNY,
«MudopmannonHsie cucteMbl», «bas3bl JaHHBIX».

3HaHMS W HABBIKH, NOJydaeMble CTYACHTaMH NPH U3yUEeHUs AUCIHUILIH-
HBI, HEOOXOZMMBI AJISI TIOATOTOBKM K M3YUCHHIO CIEYIOIINX IUCLUIUINH:
«ITpoexrupoBanue 6a3 naHHBIX», «Pa3paboTka WHPOPMAIIMOHHBIX CHCTEM»,
a TaKkKe IS JUCHUIUIMH, CBS3aHHBIX C MPOEKTHPOBAaHHEM IPOOIEeMHO-
OPHEHTHPOBaHHBIX HH(POPMAIMOHHBIX CHCTEM.



1. MIPOrPAMMHOE OBECINEYEHUE 3BM

Ilpoepammmnoe obecneuenue (I10) — 3TO COBOKYITHOCTh TIPOTPaMM H CO-
MPOBOXK/IAIONICH MX JOKYMEHTAILIUH, O3BOJISIONIYIO UCTIOIh30BATh BHIYHCITH-
TENIbHYIO MAIINHY [UTS PEIICHHS 3a/1a4.

Knaccudukarms nporpaMmHOro obecrieueHus moka3aHa Ha puc. 1.

| 1o |

CIIo | | e

Puc. 1. Knaccudukarus I10

Cucmemnoe npoepammnoe obecneuenue (CIIO)— 3T0 KOMIUIEKC TpO-
rpamMM, NpeJHa3HAuSHHBIX Ul YIpaBlIeHHS PadoOTOil MEepCOHAIBLHOTO KOM-
IIBIOTEPA, PACIpEeSICHUE ero pecypcoB, MOoANepKaHue JUaIora ¢ MoJIb30Ba-
TeJieM, OKa3aHHe eMy MOMOLIM B pa3pab0TKe HOBBIX MPOTPAaMM U BBINOJIHE-
HHUE paboT CBA3AHHBIX ¢ 00CTYKUBAHUEM KOMITbIOTEPA.

Ipuxnaonoe npocpammuoe obecneyerue (I1II1I0)— 3TO COBOKYIMHOCTH
NporpaMM IS pelIeHHs NPHKIAJHBIX 3a1a4, B ONpeNeNIicHHOH obiactu (B
HPOMBIIUICHHOCTH, MaTeMaTHKe, OyXralTepHu U T.1.).

Io ¢pynkmonansHOMy HazHaueHUIo cuctemuoe [10 monpasnensercs Ha
onepannonnyo cucremy (OC), cucremy nporpammupoBanus (CII), cucrem-
Hble obcmyskuBarone nporpammel (COII), cpeacTBa KOHTPONS W AMATHO-

cruku (CKJ) (puc. 2).

T ] o] [Ceon ]

Puc. 2. Knaccudukarus CITO

OnepaioHHasi cucTeMa — KOMILIEKC YIPaBJISIOUIMX Nporpamm, odec-
MEeYNBAOUIMX (QYHKIMOHMPOBAHHE BBIYMCIUTEIBHOW MAIMHBI, BKJIIOYAs
IUITAHUPOBaHME W yNpaBieHue pecypcamu DBM, pemenne 3anau (BbIOIHE-
HHE TPHUKJIAJHBIX ¥ 00CITYXHMBAIOIIMX MPOrpaMM) MO 3alpocaM I0JIb30BaTe-
JIel, ynpaBJieHne BBOIOM-BBIBOJIOM JaHHBIX.

CucremMa mporpaMMHpPOBAaHHUS — KOMIUIEKC CPEACTB Ul pa3paboTKH W
OTJIAJKK NporpamMM. B cucremy mporpamMmMupoBaHus! BKIIIOYAIOT S3BIKH IPO-
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IpPaMMHUPOBAHUS, TPAHCIATOPHI, PA3IMYHbIE OOCIYKHMBAIOIIUE MPOTrPaMMBbI
JUISL peAAKTUPOBAHUS TEKCTOB U OTJIAJKHU IPOrPaMM.

CuctemHble 00CITy)XUBAfOLIME NporpaMmbl. [IpeaHa3HayeHbl AL BBI-
TIOJIHEHHSI TUIOBBIX NIEHCTBUH 110 MOATOTOBKE HOcUTeNed WHpopMmanuu K
3allliCl Ha HUX JaHHBIX, KOMIMPOBAHUS, NEPEUMEHOBAHNA U yJancHus ¢aii-
JIOB | T.II.

CpencTBa KOHTPOJS U THATHOCTUKH yCTporcTB DBM cayxat st mpo-
BEPKH HCIIPABHOCTH OTICIBHBIX YCTPONCTB MAIIMHBI U JIOKAJTH3AI[MH BBISB-
JIEHHBIX HEHCIIPAaBHOCTEM.

KoHTposbHbIE BONIPOCHI

1. JlaiiTe onpenenenne TepMUHY IpOrpaMMHOE 0OecrieueHIe

2. Ha kakue BUIbI A€IMTCS porpaMMHOe obecrniedenre DBM.

3. Ilepeuncnure OCHOBHBIC KOMIOHEHTHI CUCTEMHOTO HPOTPaMMHOIO
obecrieueHHst M yKaKHUTE X Ha3HaYECHHE.

4. Onpenenute ocHoBHbIe (yHKIMH OC.

5. KakoBb!l pyHKINH MPUKIATHOTO IPOrPaMMHOTO 0OecTIedeH s ?

6. Kak xnaccuduimpyercs IpuKiIagHOe IPOrpaMMHOe o0ecTicueHue?

7. Ykaxute Ha3HauYCHUE M (PYHKIUN OCHOBHBIX TPy IpuKagHoro [10.

8. JlafiTe omnpeneneHue makeTy npukiagaex mporpamm (ITI1IT).

9. YUem npuxnagHas nporpamma orauydaercs ot ITITIT?



2. NAKETbI MPUKIAOHbLIX MPOrPAMM

Omnpenenenne makeToB npukiaaneix nporpamm (ITIIT). Knaccuduka-
uust TIII1. CocraBubie yactu [IIII1. MoaynbHbli npuHImI GOPMHUPOBAHUS
nakeTa. OyHKIUH OTJCIBHBIX MOAYJIEH MaKeTa.

Mopens npenmerHoi obOnactu makera. CTaTuueckas M JMHAMHUYecKas
MO/JIETH IIPEIMETHON 00IaCTH.

Haxemvr npuxnaouvix npoepamm (IIII1)— KOMILIEKC MPOrpaMm, Mpej-
Ha3HAUEHHBIX JJIS PEeIIeHUs 3a/1a4 ONpeIeIeHHOT o KiIacca.

TIIIT momxHO 00JIaNaTh CACTYONUMH CBOMCTBAMHU:

1) maker MOJKEH COCTOSTh U3 HECKOIBKHUX MPOrPAMMHbBIX SAMHHII;

2) makeT mpeHa3HaueH Al PEIICHHUs ONPeeIeHHOTO Kilacca 3a/1ay;

3) B mpenenax CBOEro Kiacca makeT o0iagaeT OmMpee/ieHHOH yHH-
BEPCAJIBHOCTBIO, T.€. IO3BOJISIET PELIAaTh BCE WM IIOYTH BCE 3aa4U 3TOr0
KJlacca;

4) B makeTe MpeayCMOTPEHBI CPEICTBA YIPABICHHUS, TTO3BOJISIIONINE BbI-
OupaTh KOHKpPETHBIE BO3MOXKHOCTH U3 YHCJa NPEIyCMOTPEHHBIX B MaKeTe,
MaKeT JOMycKaeT HaCTPOHKY Ha KOHKPETHBIE YCIOBUS IPHUMEHEHHUS;

5) maker pa3paboTaH C y4eTOM BO3MOXXHOCTH €TI0 HCIIOJIb30BAHHS 3a
IpefenamMy TOW OpraHM3allid, B KOTOPOH OH CO3/aH M YIOBJIETBOpSAET 00-
M TpedoBanusaM k [1U;

6) moKyMeHTauus W CrocoObl MPUMEHEHHs TaKeTa OPUCHTHPOBAHBI Ha
M0JIb30BATElsl, UMEIOLIETO OMpE/Ie/ICHHbI YPOBEHb KBalH(UKALMU B TOMH
00acTy 3HaHUH, K KOTOPOH OTHOCSATCS pellaeMble AaKeTOM 3a/1a4H.

2.1. Knaccucdumkauumsa MMM

I MOKHO KIacCH(pHIIMPOBATH 110 (YHKIHOHAILHOMY TPH3HAKY Ha
VHUBEPCAIbHBIE, METOI0-OPHEHTUPOBAHHBEIE W IPOOIEMHO-OPHEHTHPOBAH-
mele. CxeMa KiracCH(pUKAIMH TIpeCcTaBlIeHa Ha puc. 3.

[IIII1 o6rero Ha3HAYEHHWsI — 3TO YHUBEPCAIBHBIE MPOTPaMMHBIE TIPO-
JYKTHI, TIpeIHa3HAYEHHbIE 11 aBTOMATH3AIMH Pa3pabOTKU M AKCILTyaTaIllni
(GYHKIHOHAIBHBIX 33/1a4 MMOJIb30BaTeNs ¥ MHPOPMAIMOHHBEIX CHCTEM B Ile-
noM. THINMYHBIME TIpEMEpPAMH STOTO KJIacca SBJISIOTCS MaKeThl HHTErPHPO-
BanHoi1 cuctemsl MS Office.



TIIIIT

YHuBepcanbHbIe Merozno- IMpo6aemHo-
OpPHUCHTHUPOBAHHBIC OPHUCHTHUPOBAHHBIC
| OT
MaremaTHuecKuX Kommunekcnbie s
| TekctoBble METOII0B TpEeANpUATHS
TPOLIECCOPBI
| DkcriepTHble CTaTHCTHRI Kowmmnekcusie 3
CHCTEMEL HENPOU3BOJCTBEHHOM
— coeps
| T'paduku
| CYBJ
OTIenbHBIX
— WuterpupoBaHHbIe Teopun maccosoro
prp 0BCITyKHBAHHS HPEAMETHBIX
— obnacrei
L CASE-texnonoruu

Puc. 3. Knaccudpukarus CI1IO

Merono-opuentupoBannbie IIIII1 oTnuyaroTcss TEM, YTO B UX AITOPUT-
MHUYECKOI OCHOBE peaqn30BaH KakKOH-THOO SKOHOMHKO-MaTeMaTHYeCKHH
METO/I.

IIpo6nemuo-opuenTupoBanusie [II1I1 npegHa3HAYEHBI AJS pEIICHUS B
KOHKpPETHOH (YHKUHOHAJIBHOW 001acTH. JTO MOTYT OBITh KOMILIEKCHBIE
[IITI1, xoTOpBIE AaBTOMATHU3UPYIOT BCE MPOIECCH MPEIMETHOM oO0JacTH
(mpenmpuATHs, OpraHU3alUK) WIH IIPUMEHSIeMbIe IS OTACTBHBIX MpeaMeT-
HBIX oOmactedt (Oyxranrepus, kajapsl). Kpome TOro BbIIENAIOT KOMIUIEKCHBIE
TIITIT pyist HeIPOU3BOACTBEHHBIX 00JacTell (OaHKOBCKas IESATEIBHOCTD, ce-

pa yciyr)
2.2. CocTtaBHble yacTtu MMM

Kiace 3amau, Ay pelieHUst KOTOPBIX NpeJHa3HaYaeTCs aKeT, Ha3blBa-
10T IPEAMETHOI 00acThio makera. [is pemeHus 3a1a4 npeaAMeTHOH obnac-
TH ONPENENSIOT HEKOTOPYIO CTPYKTYPY JAHHBIX (BXOJHBIE, IPOMEXYTOYHBIE,
BBIXOJIHBbIE). DTy CTPYKTYPY [AHHBIX Ha3bIBAIOT UHPOPMAYUOHHOU 64301
nakema.

Just peanuzanmu GpyHKIMH NaKeTa OH J0JDKEH BOCIPUHUMATh OT MOJb-
30BaTeNsl YNPaBJISAIONIYI0 WHPOpPMAIUio. DJTa yHpaBlsomas HHOOpMAIHS
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npeAcTaBisieTcs: Ha (GopMasbHOM SI3bIKE, KOTOPBIM HAa3bIBACTCS BXOOHBIM
sazvikom naxema (I1BS1).

[IporpammHble MOAYNIH TaKeTa, peajn3yIONINe aJTOPUTMBI 33jay, Ha-
3BIBAIOT 0Opabamuiearouumu mooyasimu. OHHU BBIONHSIOT peoOpa3oBaHue
JAHHBIX, COCTABJIIOMIX HHPOPMAIMOHHYIO 0a3y.

Ynpasnarowue mooynu ciyxat Iyl npeoOpa3oBaHUs 3aJaHUs I10JB30-
BaTellsl B IMOCJIENOBATEIBHOCTH BBI30BOB OOpabareiBatomumx Moxyiei. O6-
cnyorcusaiowue Mooyau 00ECIIeUUBAIOT B3aUMOICHCTBHE ITaKeTa C MOJIb30Ba-
TeJNeM W YHPaBISIOIINX MOAYJIEH makeTa ¢ HH(opMauoHHoH 6a3oi n obpa-
0aTHIBAIOIIMMH MOIYJISIMH.

COBOKYITHOCTb 00pabaThIBAIOINX MOAYJEH Ha3bIBAIOT (YVHKYUOHAL-
HOU Yacmvio nakemad.

COBOKYITHOCTh YNPaBIISIOIINX M 00pabaThIBAIONIMX MOJYJEH — cuc-
meMHas Yacmov naKema.

B3anmozelicTBue COCTaBHBIX YacTel MakeTa CXeMaTH4ecKH IOKa3aHo
Ha puc. 4.

VYnpasnsiomue > HHpopmannoHHas
MO | Oa3a
O6cyxuBarormme \  O6paGarsBarome |
MOJLYJIH MOJLYIH
Cucmemnas wacmo Pynyuonarshaz
uacmo

Puc. 4. Knaccudukarus CI1O
2.3. Mogenb npegmeTHOM obnactu

OO0nacTp HayKW WM JESITEIBHOCTH, K KOTOPOW OTHOCATCS 3a/add, pe-
mraeMeie ¢ npuMeHneHuneM [T, Ha3pIBalOT IpeAMETHON 00JIACTHIO MaKeTa.

Mamemamuyeckas modenb — 3TO COBOKYITHOCTh HEKOTOPHIX OOBEKTOB
(epeMeHHBIX) U CBS3EH MEXIYy 3TUMHU 00BEKTaMHU.

Mooenv npeomemnoii obnacmu I (MIIO) MOXHO TpPeACTaBUTH
KaK COBOKYITHOCTH JJAHHBIX, UCIIOJIB3yEMbIX MPH PEIICHUU 3aJ]a4d U CBA3U
MEXy dTUMH JaHHBIMU. XapakTep CBA3EH ompenenseTcs mpu pa3padoTke
nHGOpMAIMOHHOW 0a3pl makeTa. TakuWe CBA3M HA3BIBAIOTCS CBA3SIMHU 10
OIpeIeTeHUIO.



WHo¥t xapakTep HOCST CBSI3H, peasi3yeMble 00padaThIBAIOIIMMHU MOJY-
nsmu. Takue cBSI3U ONpeAeneHbl, HO OHU PEaTu3yl0TCs TONBKO 110 IPSAMOMY
WJIN KOCBEHHOMY YKa3aHMIO TI0JIb30BaTeNsl. ITO (DYHKIMOHAIBHBIE CBSI3H.

Taxkum o6pazom mozens 10 makera MOKHO NPEICTaBUTH Kak 00beaH-
HEHHE MHOJXKECTBA JIAHHBIX, CBSI3CH IO ONPEIEICHUIO M (DYHKIIMOHAIBHBIX
CBSI3EH.

MITO={X, R, F},

rae X — JaHHBIC,

R — cBs13u Mo onpeneneHuro,

F — pyHKIIMOHANEHBIE CBS3H.

Ecnu B mporiecce BuimosHeHns maketa MHOkecTBO {X, R, F} ocrarorcs
HEM3MEHHBIMHU, a M3MEHSIOTCSI TOJBKO 3HAYEHHE JAHHBIX, TO Takylo MIIO
HAa3BIBAIOT CIMAMUYECKOU.

Ecnu B miporiecce paboThI ¢ MAKETOM IMOJIb30BATENIb UMEET BO3MOKHOCTD
U3MEHSATh XOTS ObI OJTHO M3 9THX MHOXECTB, BKIIIOUAS WIH YAAIAA U3 HEro
KOMIIOHEHTEHI, TO 3TO Juxamuueckas MIIO.

KOHTpOJ’[LHLIe BOIIPOCHI

. Kaxumu cBoiictBamu nomker obiagats ITIITT?
. Kak moxxHo knaccupunuposars II1I1?
. Haiite onpenenenue Mmerono-opueHTUpoBanHbIM ITITIT.
. IlepeuncnnTe GyHKIMH TEKCTOBBIX MPOLIECCOPOB.
. IlepeuncnnTe GyHKIMK CHCTEM YIpaBieHUS 0a3aMy TaHHBIX.
. IlepeuncinTe GyHKIMH TaOIMYHBIX IPOIIECCOPOB.
. Uro takoe unrerpuponanusie I1I1I1?
8. Kakme BO3MOKHOCTH TaONMYHBIX IPOIECCOPOB HCIIONB3YIOT IPH
MIPOBEACHUH SKOHOMHUECKUX PAcYETOB?
9. Kaxwue IIIIIT MO>XXHO HCIIONB30BaTh NPH MPOBEICHUH SKOHOMHUECKUX
pacuetoB?
10. Kaxwue ITIIIT oTHOCSTCS K KTacCy yHUBEPCAIbHBIX?
11. Kaxwue ITIIIT oTHOCSTCS K KiacCy MpoOJIeMHO-OpUEHTHPOBAHHBIX ?
12. Kaxwue IIIIIT oTHOCSTCS K KNacCy METOA0-OPUEHTHPOBAHHBIX?
13. 13 xakux ocHOBHBIX yacteil coctout ITIIIT?
14. Tlepeuncnute 0OCHOBHEIC (DYHKIIMU YIIPABISIOMINX MOTYJICH MakeTa.
15. [epeuncianure OCHOBHBIE (PYHKIIMH OOCITY>KUBAIOIIUX MOIYJCH Ta-
KeTa.
16. Ilepeuncnure OCHOBHBIC (PYHKIIUH 00pabaTHIBAIOIIMX MOIYJEH ma-
KeTa.
17. Yto Takoe MOJIeNb MpeIMeTHOM 00acTu nakera?
18. N3 xakux KOMIIOHEHTOB COCTOUT MOJIENb MPEeIMETHOW 0OJacTH ma-
KeTa.
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3. MIPOrPAMMHBbIE CPELCTBA

IIporpammuoe cpenctso (I1C), mpeanasHaueHHOE IS MPOJAKH, HA3BI-
BaIOT npocpammuuim uzoeauem (I1A1).

111 — mporpaMMa Ha HOCHTENE JAHHBIX, ABIAIOIASACS MPOTYKTOM IPO-
MBIIIUTEHHOTO Tpom3BozcTBa. [1M pa3pabareiBaercs s 00paOOTKH MHOXKE-
cTBa Ha0Opa JIaHHBIX C YYETOM KOHKPETHBIX YCIOBHH pa3HbIX IOTPeOUTENEH.

Otmnunem [IU ot moGoro mpoayKkTa MPOU3BOJICTBA SBISAETCS TO, YTO
OHO HE UMeeT (PU3MIECKOr0 M3HOCA, IIPOUCXOANUT U3HOC TOJIBKO (PU3NUECKHX
Hocureneil nadopmanuu. Ho npoucxoaut mMopanbHblii usHoc 11, orpanu-
YHMBAIOIINI UX )KU3HEHHBIN IUKI (pa3paboTka, BHEIPEHHE, COPOBOXK/ICHUE).

[IA TpeOyeT NOCTOSIHHOTO CONPOBOXKICHUS, T.K. TPEOOBaHUS TOJIB30Ba-
Tesiell B TpoIecce SKCIUTyaTalldM TOCTOSHHO aopalateiBatoTcs. JlomomHu-
TENBHBIX 3aTpaT TpeOyeT u amanTanus [11.

IIU momxHO OTBEYaTh psAY TpeOOBaHUIA:

1) IIM nomkHO co30aBaThCsl B COOTBETCTBHH € FOCYNApCTBEHHBIMHU OT-
pacieBbIMU CTaHIAPTaMUy;

2) TN momKHO MMETh YCTAHOBJICHHYIO IICHY;

3) Ilpu peanuzanuu [ m0mKHBI OBITH OTOBOPEHBI BOIPOCHI COBEp-
nieHcTBoBaHuA (MozepHu3aun) I oprann3anusaMu-nocTaBIIMKaMu;

4) TIX 10mKHO WMETh MOKYMEHTAIMIO, KOTOpas 00ecredduBacT BO3-
MOXHOCTb HX IMPUMCHCHUA I10JIb30BATCIAMU paanquﬁ KBaJ’II/I(bI/IKaIlI/II/I.
CocTaB U KOJIMUYECTBO JOKYMEHTAIUH, conpoBoxaatommeit 111, onpenensoT-
ca B coorBeTcTBUU ¢ [[OCTamu na ITN.

KoHTpoabHbIe BONPOCHI

1. Kakoe onpenenenne cTanAapT AaeT IPOrPaMMHOMY CPEIICTBY?

2. Yrto Takoe nporpaMMHO€E U3zeiaue?

3. UTo IpOM3BOANT OTPACIIb IPOU3BOJICTBA — MH(POPMATHKA?

4. B ueM 0COOEHHOCTH MPOTPaAMMHOTO HM3JEJHs, KaK NMPOAYKTa MPOU3-
BO/ICTBA?

5. YTo Takoe MOpaIbHbIA H3HOC?

6. [Touemy ITU He moaBepKEHO (HUIUUCCKOMY H3HOCY?
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4. YXU3HEHHbIN LIUKN
NMPOrPAMMHOIO OBECINEYEHUA

[NonsaTtue >xu3HeHHOTO LMKIA nporpamMmuoro odecrieuenust (KL I10) sB-
JISIETCSl OTHAM M3 0A30BBIX B MPOIPAMMHOM WHXEHEPUH. JKu3HeH b YUKI Npo-
2pamMmHo20 obecneyenus ONPENeNseTcs KaK MeprHojl BpeMEHH, KOTOPhIA HavH-
HaeTcsi ¢ MOMEHTa IPHUHATHS pelleHnst 0 HeoOxoaumocTu co3ganust 110 u 3a-
KaH4IMBACTCSI B MOMEHT €TO MOJIHOTO U3BSATHUS U3 SKCILTyaTalliH.

OCHOBHBIM HOPMATHUBHBIM JOKYMEHTOM, PETIIAMEHTHPYIOIINM COCTaB
nporeccoB XKII TIO, smisiercss MexmayHaponusiii cranmapt ISO/IEC 12207:
1995 «Information Technology -Software Life Cycle Processes» (ISO — Interna-
tional Organization for Standardization — MexayHapoaHas opraHu3anus Mo
cranpapruzanuy, 1EC — International Electrotechnical Commission — Mex-
JyHapoAHasi KOMUCCHS 10 eKTpoTexHuke). OH onpenemnsteT cTpykTypy KL,
COZIEpIKalIyt0 MPOLECCHI, IEHCTBUS U 3a]a41, KOTOPBIE JOJDKHBI OBITH BBINOJ-
HeHbl Bo Bpemsi coznanus [10. B nannom ctannapte 110 (unu npoepammmbiii
npodyKkm) ONpeAeseTcss Kak HabOp KOMITBIOTEPHBIX ITPOrpaMM, MPOLERYp H,
BO3MOXHO, CBA3aHHON C HUMH JOKYMEHTAllUU U JaHHBIX. /Ipoyecc onpenens-
€TCsl KaK COBOKYITHOCTH B3aMMOCBS3aHHBIX JCHCTBHIA, MPeoOpasyrommx HEKO-
TOpbIE BXOJHBIE JaHHBIC B BHIXOAHBIE. Kask/Iblil Mpomece XxapakTepusyeTcs Oll-
pEIeTIeHHBIMH 3a/ladaMHi M METOJaMU WX PEIICHUS, UCXOAHBIMU TaHHBIMHU,
MOJTYYEHHBIMHU OT APYTHX MPOLIECCOB, U PE3YJIbTaTaMH.

Kaxgprit mporece pa3znenceH Ha Habop AeHCTBHM, KaXI0€ NSHCTBUE — Ha
Habop 3amau. Kaxnprit nponece, AeCTBHUE WM 33/1a49a HHUIUUPYETCS U BBI-
MOJIHSETCS JIPYTMM IPOLIECCOM TI0 Mepe HEOOXOJUMOCTH, IPUYEM HE Cy-
IIECTBYET 3apaHee OIpEeIETICHHBIX IOCIIe0BaTeIbHOCTEH BBIMOIHEHUS (ec-
TECTBEHHO, NIPU COXPAHEHUU CBs3ei MO0 BXOJHBIM JTaHHBIM).

Cnenyer oTMeTuth, uto B Poccum cosmanue IIO mepBoHauanbHO, B
70-¢ rr., permamentuposaiock crangapramu ['OCT ECIIJl (EauHo#i cucrte-
MBI porpammHoOi gokymenTarwu — cepust ['OCT 19.XXX), kotopsie 6bu1H
OPHEHTHPOBAaHbI Ha KJIACC OTHOCHTEIBHO HPOCTHIX NMPOrpaMM HEOOJBIIOTO
o0beMa, Co31aBaeMbIX OTAENBHBIMU IIPOrpaMMUCTaMi. B Hactosiiiee Bpemst 3TH
CTaHZIAPTHI YCTapeNIy KOHLUENTYIBHO U 10 (opMe, UX CPOKH JAEHCTBUS 3aKOH-
YMINCh M HCIOJNb30BaHHE HerenecoobpasHo. [Ipomeccsl co3maHust aB-
ToMatusupoBaHHEIX cucteM (AC), B coctaB koTopsix BxomuT u 10, permna-
MeHTHpoBaHb! crangapTamMu 'OCT 34.601-90 «udopmarmoHHast TEXHOIIO-
rus. Kommieke cTaHgapToB Ha aBTOMATH3WPOBAaHHbBIE CHCTEMBI. ABTOMATH-
3upoBaHHble cucteMbl. Ctanuu cozaanus», [OCT 34.602-89 «upopmaru-
OHHas TexHoJorua. Kommiekc craHIapTOB Ha aBTOMAaTH3UPOBAHHBIE CHCTE-
Mbl. TexHHUECKoe 3aJaHie Ha CO3/laHHe aBTOMATH3UPOBAHHOM CHCTEMBI» U
T'OCT 34.603-92 «MudopmaiiuoHHasi TEXHOJIOTHS. BUIbl HCIIBITAHUNA aBTO-
MaTH3HPOBAHHBIX cucTeM». OnaHako npoueccsl co3aanus 10 ms coBpemen-
HBIX pacripeneneHHbx DVC, GyHKIMOHMPYIOIUX B HEOJHOPOIHOI cpele, B
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9THX CTaHJapTax OTPa)KEHbl HEJOCTATOYHO, & OTAEIBHBIC HX IIOJIOKCHUS
SIBHO ycTapenu. B pesynbrare s kaxaoro cepbezHoro mnpoekra DMC npu-
XO/UTCS CO3[aBaTh KOMIUICKTHI HOPMAaTHUBHBIX M METOAMYECKUX JOKYMEH-
TOB, PErJIAMEHTHUPYIOIIUX MPOLECCHl CO3/aHHsl KOHKPETHOTO IMPUKIAIHOTO
[1O, mo3TOMy B OT€YECTBEHHBIX pa3paboTKax IeTIecO00pa3HO HCIOIH30BATH
COBPEMEHHBIC MEKIyHAPOIAHBIE CTAaHIAPTHI.

B coorsercteum co cranmaprom ISO/IEC 12207 Bce mpomeccst XKII IO
pa3zemneHsl Ha TPH rpymIsl (puc 5).

® 9T OCHOBHBIX IIPOIIECCOB (MIPHOOpeTeHNne, MOCTaBKa, pa3padboTka,
9KCIUTyaTalys, COIPOBOKACHUE);

® BOCEMb BCIIOMOIaTENIbHBIX MPOLECCOB, 00ECTIEYMBAIOIINX BhIIOJIHE-
HHE OCHOBHBIX IPOIECCOB {IOKYMEHTHPOBAHHUE, yIpaBlieHuEe KOH(UTypau-
eil, obecrieueHne KavyecTBa, BepuU(UKanus, aTTecTalus, COBMECTHasI OICHKa,
ayJuT, pa3pelieHne npobiem);

® yeThIpe OpraHM3allMOHHBIX Mpolecca (ynpaBieHUe, CO3AaHNUE HH-
(bPpacTpyKTyphl, yCOBEPIIEHCTBOBAHUE, OOYUEHHUE).

4.1. OcHoBHbIe npoueccol XKL, MO

Ipouecc npuodperenus: (acquisition process). O cocTouT U3 IeHCTBUI 1
3aj1a4 3aka3uuka, nprodperatomero [10. [laHHBII npolecc oXBaThIBAeT Clie-
JyIoUIne NeHCTBHS:

1) uHMIUUpOBaHHE MPUOOPETEHUS;

2) TMOATOTOBKY 3asBOYHBIX MPEATI0KCHHH;

3) MOATOTOBKY M KOPPEKTHPOBKY JOTOBOPA;

4) Han30p 3a ACATEIBHOCTHIO MOCTABIINKA;

5) npuemKky u 3aBepiieHue pador.

NHunuupoBaHie NproOPETCHNUSI BKITIOYACT CICAYIONINE 3a1auu:

® Ompe/IeieHNe 3aKa3UMKOM CBOHMX TMOTPEOHOCTEH B MPUOOpETeHnH, pas-
paboTKe MM YCOBEPIICHCTBOBAHUH CHCTEMBI, TIPOTPAMMHBIX MPOAYKTOB HITH
yeyr;

e aHanu3 TpeGOBaHMI K CHCTEME;

® NPUHITHE PELICHUs] OTHOCHTEIBFHO NMPHOOPETEHUs, pa3pabOTKH HIIH
COBEpIICHCTBOBaHUs cyliecTBymotiero [10;

® [POBEPKY HANMYHs HEOOXOIMMOM JOKYMEHTALUH, TapaHTHH, CEPTH-
¢uKaTos,

® JHICH3UIl U MOJAEPKKU B cilIydae MPUOOPETEHHs IPOTPaMMHOTO
NPOJIYKTA; NOATOTOBKY M YTBEP)KACHHE IUIaHA NMPUOOPETEHHs, BKIIOYAIOIIETO
TpeOOBaHMs K CHCTEME, THII JJOTOBOPA, OTBETCTBEHHOCTH CTOPOH H T.JI.
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OpFaHI/BaL{I/IOHHHC TIpOLECChI

v

v

v

Vmpasnenue Coznanne VY coBepIIeHCTBO- OO6yueHne
MPOEKTAMH HHOPACTPYKTYPBI BaHHE
MpoeKTa XKLL
y A A
OCHOBHBIE IIPOLECCHI
A 4 A 4 A 4 A 4 A 4
TIpro6pe- IMocraHoB- Paszpabot- Okcrutya- CorpoBOX-
TEHHE Ka Ka Tanus JICHUE
A A A
A 4 A A
BcrnomorarenbHble MPOLIECCh
JIOKyMEHTUpOB Obecneuenne YnpasieHue Pazpemenue
aHue KadyecTna KoHHTypa- npobiiem
nueit
A 4
A A A 4 +
Bepuduxarus Atrecrauus CoBmecTHast Aynur
OIICHKa

Puc. 5. IIpoueccer XKL T1O

3asgounvle npeonosicenus NOIKHBI COAEPKATD!
e TpeOOBAaHMS K CUCTEME;

® IIepeUYEHb IPOrPAMMHBIX IIPOJYKTOB;

® YCJIOBHUA U COTJIAICHUSA,
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® TEXHMYECKHE OrpaHHuYeHHs (Hampumep, cpeia GpyHKUMOHUPOBAHHS
CUCTEMBI).

3asiBOYHbBIE MPEJIOKEHHS HAIIPaBIISIOTCS BRIOPAaHHOMY HOCTaBILMKY (MK He-
CKOJILKMM TIOCTABIIMKaM B CIIydae MpoBeJeHHs TeHnepa). [locmaguux -310 op-
TaHIBaIWs, KOTOpasi 3aKJII0YaeT JOTOBOP C 3aKa3UYMKOM Ha MOCTABKY CHCTEMEI,
IO wm mporpaMMHO# YCIIYTH Ha YCIIOBHSAX, OTOBOPCHHBIX B JIOTOBOPE.

Toozomoexa u kKoppekmuposka 0020680pa BKIFOUAIOT CIISIYIOIINE 3a/1a9H:

e ompezeneHNe 3aKa3unKOM IPOIeAyphl BRIOOpa MOCTABIIUKA, BKITIO-
Yaromie KpUTEPUH OLEHKH MPEIIOKEHUH BO3MOKHBIX T1OCTABIIHKOB;

¢ BBIOOpP KOHKPETHOTO MOCTABIIMKA HAa OCHOBE aHANIN3a MPEeIOKEeHU;

® IIOATOTOBKY W 3aKJIIOYEHHE JIOTOBOPA C TOCTABIIMKOM;

® BHCECCHHMC M3MCHCHMI (pU HEOOXOAUMOCTH) B JIOTOBOP B IpoOIlecCe
€ro BBINOJHEHUSI.

Haosop 3a dessmenvHocmvio nocmaswuka OCYILIECTBISIETCS B COOTBETCT-
BUU C JICHCTBHUAMH, IPEAYCMOTPEHHBIMH B MPOLECCAX COBMECNHOU OYEHKU
U ayouma.

B nporecce npuemxu TOATOTABIUBAIOTCS M BRIIOIHSAIOTCS HEOOXOIMMEIE
TecThl. 3agepuieHue padbom TO JOTOBOPY OCYIIECTBIICTCS B CIydac yIOBIIe-
TBOPEHUS BCEX YCIOBHU MPHUEMKH.

Ipouecc mocraBku (Supply process). OH oxBaThIBaeT ACHCTBHS U 3a-
Jlaud, BBIMOJHSICMbIC TOCTABIIMKOM, KOTOPBIA CHa0OXaeT 3aKka3uuka Ipo-
IPaMMHBIM IIPOYKTOM WJIM YCIIyTOM. JIaHHBII IPOLIECC BKIIOYACT CIEAYIOLUE
JIEUCTBHUSL:

1) vHHIUEPOBAHME MOCTABKH;

2) MOATOTOBKY OTBETa Ha 3asiBOYHBIC MPEIOKCHHUS;

3) MOArOTOBKY JOTOBOPA;

4) miaHUpOBaHUE;

5) BBINOJNIHEHHE U KOHTPOJIb;

6) mpOBEPKY U OIICHKY;

7) mOCTaBKy U 3aBeplieHue pabor.

Huuyuuposanue nocmagku 3aKIIOYACTCS B PACCMOTPEHUH TTOCTABIIMKOM
3assBOYHBIX MMPEUTOKEHUN U MPUHATHH PEIICHHUS COTJIACHTHCS C BBHICTABIICH-
HBIMH Tpe6OBaHI/I$[MI/I " YCJIIOBUSAMMU WUJIN TIPEATTOKUTH CBOU,

IThanuposanue BKIIOYALT CIEIYIONINE 33/1a4H:

® NIPUHATHE PCUHICHUA MOCTABIIUKOM OTHOCHUTCIILHO BBITIOJHCHUSA pa-
6OT CBOMMM CUJIaMU HUJIU C TIPUBJICYCHUEM cy6n0)1p;1)1t11/11<a;

® pa3paboOTKy MMOCTABIIMKOM IUIaHA YIPABJICHUS MPOEKTOM, COJEpIKa-
IIETO OPTraHU3aHOHHYIO CTPYKTYPY MPOEKTa, pa3rpaHu4eHIe OTBETCTBEHHO-
CTH, TEXHUYECKHE TPeOOBaHMS K Cpefie pa3padOTKU U pecypcaM, yIIpaBlcHHE
CyOTOApSTYNKAMA H JP.

Ipouecc paspadorku (development process). OH mpeaycMmaTpuBaet
JEUCTBUS W 3aa4yd, BBIIOJHIEMbIE Pa3paOOTUMKOM, M OXBaTHIBAET PabOTHI
1o co3znanuio [10 1 ero KOMIIOHEHTOB B COOTBETCTBHH C 3aJlaHHBIMH Tpe0o-
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BaHMSMHU, BKJIFOYast 0o(OpMIIEHHE NPOEKTHOM M IKCIUTyaTallMOHHON JTOKYMEH-
TalMy, TOATOTOBKY MaTepHajoB, HEOOXOMMMBIX Ul MPOBEPKH paboToCIIO-
COOHOCTH ¥ COOTBETCTBYIOLIETO Ka4eCTBa MPOTrPAMMHBIX MPOAYKTOB, MaTe-
pHAaIOB, HEOOXOANMBIX /IS OPraHU3alMK 00yUEHHs TIEpCOHaNa, U T.J.

IIporiece pa3paboOTKH BKIIIOYAET CIIEAYIOMINE TEHCTBHS:

1) moAroTOBHUTENBHYIO PaboTy;

2) anamu3 TpeOOBAHUIA K CHCTEME;

3) pPOEKTHPOBaHUE APXUTEKTYPHI CHCTEMBI;

4) anamus tpeboBanuii k [10;

5) mpoektupoBanue apxutekTypsl I10;

6) nerampHOE npoektupoBanue [10;

7) xomupoBanue u TectupoBanue [10;

8) wunuTerpanus I10;

9) xkBanudukanuoHHoe TectupoBanue [10;

10) MHTErpaIHio CHCTEMBI;

11) KBaNU(PHUKAIMOHHOE TECTHUPOBAHNE CHCTEMBI;

12) ycranosky I1O

13) npuemky I10.

Ioozomosumenvras paboma HaurHaeTcs ¢ Beroopa moxenu XK1 I10O. Co-
OTBETCTBYIOIIEH MacmTady, MacmTaly, 3HAYMMOCTH M CIIOKHOCTH IIPOEKTa.
JleiicTBUS 1 3a7a4y Tpolecca pa3padOTKH JODKHBI COOTBETCTBOBATh BHIOpPAH-
HOIT Mozienu. Pa3paboTunk JIOIDKeH BHIOpaTh, alalTHPOBATh K YCIOBHSM MPOEK-
Ta ¥ UCTIOJIb30BaTh COTJIACOBAHHBIE C 3aKa3YUKOM CTaH/IAPThl, METOJIbI U CPEJICT-
Ba pa3pabOTKH, a TAKXKE COCTABUTS IUIaH BBITIOJIHCHHS PaboT.

Ananuz mpebosanuii k cucmeme ToapasyMeBacT onpezeicHue ee QyHK-
LIMOHAJIBHBIX BO3MOYKHOCTEH, MOJIb30BaTEIbCKUX TPEOOBaHUil, TpeOOBaHMiT K
HAJICKHOCTH U 0E30MacHOCTH, TPeOOBaHMI K BHEIIHUM HHTepdeiicaM u T.nI.
TpeOOBaHMS K CHCTEME OLICHWBAIOTCS HCXOJS M3 KPUTEPHEB PEaTU3yeMOCTH
1 BO3MOXHOCTH IIPOBEPKH NPU TECTUPOBAHUH.

Ilpoexmuposanue apxumexmypul cucmemsl Ha BBICOKOM YpPOBHE 3a-
KJIFOYaeTCsl B ONPE/IeNICHNH KOMIIOHEHTOB ee obopynosanus, [10 n omepa-
IIUH, BBIIOJIHSAEMBIX SKCIUTyaTHPYIOIIUM CUCTEMY HEpPCOHATOM. ApXHUTEKTY-
pa CHUCTEMbI I0JDKHA COOTBETCTBOBATH Tpe6OBaHI/I$[M, MMPEABABIIACMBIM K
CUCTEME, a TAKKC MPUHATHIM CTaHAaApTaM U METOJIaM.

Ananuz mpebosanuii x 110 npeanonaraet onpesesieHne CIeayrnmx Xa-
PaKTEpUCTHK AJIs Kaxoro kommnoneHra [10:

o (YHKIIMOHAJBHBIX BO3MOXKHOCTEH, BKIIFOYAsI XaPAKTEPUCTUKH IPOU3-
BOJIUTENIEHOCTH U CpeAbl PYHKIIMOHUPOBAHNUSA KOMIIOHEHTA,;

® BHEIIHUX HHTEP(ENCOB;
crenuQuKaui HaJeKHOCTH 1 0€30M1aCHOCTH;

SProHOMHYECKUX TPEOOBAHH;
TpeOOoBaHMI K UCTIONB3YEMBIM JJaHHBIM;
TpeOOoBaHNUIT K yCTAHOBKE U IIPUEMKE;
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e TpeOOBAHMH K IOJIH30BATENECKON TOKYMEHTALINH;

e TpeOOBAHMH K SKCIUTyaTallK ¥ COIPOBOXKICHUIO.

TpedoBanus x I1O oueHMBAIOTCA MCXOIS U3 KPUTEPUEB COOTBETCTBUS
TpeOOBaHUSIM K CHUCTEME, Peali3yeMOCTH M BO3MOXKHOCTH IIPOBEPKU IPU
TECTUPOBAHUH.

IIpoexmuposanue apxumexkmypsl [10 BKIIOYACT CIEAYIONNE 3aIadu
(s xaxoro kommnonenta [10):

e TpaHcdopmaruio TpeboBaHuit kK [10 B apXUTEKTYpY, OMpPEeAIONIyI0
Ha BBICOKOM ypoBHE cTpyKTypy 11O 1 cOCTaB ero KOMIIOHEHTOB;

e pa3paboTKy M JOKYMEHTHUpPOBaHHE IporpaMMHbIX uHTepdeiicos [10 n
0a3 TaHHBIX;

® pa3paboTKy NpeABapUTEIbHON BEPCHU IMOJIb30BATENbCKONW JOKyMEH-
Taluu;

® pa3paboTKy W JOKYMEHTHUPOBAaHHE INPEIBAPUTENILHBIX TPEOOBaHUI K
TeKCTaM U TiaHam uHrerpauuu [10.

e ApxurekTypa KomroHeHToB [IO mokHA COOTBETCTBOBAThH TpebOBa-
HUSIM, TIPEIBSBIAEMBIX K HUM, a TAKXKE MPUHATHIM IPOCKTHBIM CTaHIapTaM U
METO/aM.

Hemanvnoe npoextuposanue I10 sxniouaem credyowue sadauu:

e onmcaHne KoMrnoHeHToB [10 u nHTEpdeiicoB Mexay HUMHU Ha Ooiee
HU3KOM YpPOBHE, JOCTaTOYHOM MJIsi MX MOCIEAYIOLIETO CaMOCTOSTEIBHOTO
KOJIMPOBaHUS U TECTUPOBAHWUS;

® pa3palboTKy ¥ IOKyMEHTUPOBAHHE ACTAILHOTO IPOEKTa 0a3bl JAHHBIX;

e o0OHOBJIEHHE (IIPH HEOOXOANMOCTH) TOJIL30BATEIBCKOM IOKYMEHTALIUH;

e pa3paboOTKy W JOKYMEHTHpPOBaHHE TpeOOBaHHH K TeCTaM M IUIaHaM
TECTUPOBaHUsI KOMITOHEHTOB [10;

e oOHOBIeHHUE IUTaHa HHTErparmu [10.

Konuposanue u tectuposanue 110 0XBaTHIBAIOT ClIEAYIONINE 3a0a4H:

® pa3paboTKy (KOAMPOBaHHE) M JIOKYMEHTHPOBAHHE KaXKI0TO KOMIIO-
HeHta 1O u 0a3bl HaHHBIX, @ TAK)KE COBOKYITHOCTH TECTOBBIX NMPOLEIYp U
JaHHBIX JJIS1 UX TECTHPOBAHUS;

® TeCTHpPOBaHME KaXJ0To KoMmmoHeHTa I1O u 6a3bl TaHHBIX Ha COOT-
BETCTBUE MPEABSIBIIEMbIM K HUM TpeOOBaHMAM. Pe3ynbTaTsl TECTHPOBaHUS
KOMIIOHEHTOB JI0JDKHBI OBITh JOKYMEHTHPOBAHBI,

e o0OHOBJeHHE (IPH HEOOXOANMOCTH) TOJIL30BATEIBCKOM JIOKYMEHTALIUH;

e oOHOBJeHHE MIaHa uaTerpaunu [10.

Hnmezpayus I10 nipemycmatpuBaeT cOOpKY pa3pabOTaHHBIX KOMITOHEH-
ToB [1O B COOTBETCTBHHM C IUIAHOM MHTETPAIlMU U TECTHPOBAHUE arperupo-
BaHHBIX KOMITIOHEHTOB. J{JI Ka)K/I0TO M3 arperipoBaHHBIX KOMIIOHEHTOB pa3pa-
OaTbIBatOTCS HAOOPH! TECTOB M TECTOBBIE NPOLELYPHI, NPEIHA3HAUYCHHBIEC IS
MIPOBEPKH KAK/IOTO M3 KBAJIM(HKAIMOHHBIX TPEOOBAHMI IPHU IIOCIIEIYIONIIEM
KBATM()MKAIIMOHHOM TECTUPOBaHUH. Keanugukayuonnoe mpebosanue — 3TO
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HabOp KPUTEPHUEB WM YCIIOBHIA, KOTOPBIE HEOOXOIMMO BBIIIOJIHUTH, YTOOBI KBa-
nubUIMPOBaTh MPOrPAMMHBIN MPOAYKT KaK COOTBETCTBYIOLIMII CBOMM CIICLIH-
(bMKaLsIM U TOTOBBIH K UCIIOJIb30BAHUIO B YCJIOBUSX DKCIUTyaTalliH.

Keanugurayuonnoe mecmuposanue 10 mpoBoguTcs pa3pabOTUYUKOM B
MIPUCYTCTBUH 3aKa3uuKa (10 BO3MOXKHOCTH) IUIsL IEMOHCTpAaImu Toro, uro 110
YIIOBJIETBOPSIET CBOMM CIEIA(PHUKALIUSIM U TOTOBO K HCIIOJIb30BAHHUIO B YCIIOBHUSIX
sKcrutyaraipi. KBaindukalioHHOe TECTHPOBAHUE BBIMOIHACTCS TS KaXKI0TO
komrnonenTa [10 mo BceM pazzenam TpeOOBaHHI MPH IIMPOKOM BapbUPOBAHUN
TecToB. [Ipy 3TOM TaKKe MPOBEPSIIOTCS IOJTHOTA TEXHHMYECKON U MOJIb30BATE b~
CKOH JOKYMEHTAITHH U €€ a/IeKBaTHOCTh caMUM KomroreHTaMm [10.

Hnmeepayus cucmemvl 3aKitodaeTcst B cOOpKe BceX €e KOMIIOHEHTOB,
Bkiroyast [10 n o6opyznoBanue. [locne nHTErpauy cucTemMa, B CBOIO 04epe/ib,
TIOAABEPTaeTCs KEAIUDUKAYUOHHOMY MECMUPOBaHU0 Ha COOTBETCTBUE COBO-
KynHoctu TpeOoBaHuii K Hell. [Ipu aToM Takke mpousBoIsTCs odopmie-
HUE U TIPOBEPKA TTOJHOTO KOMILUIEKTa JOKYMEHTAIIMN Ha CUCTEMY.

Yemanoexa 1O ocyuiecTBisieTcst pa3paOOTYMKOM B COOTBETCTBHH C
IUIAHOM B TOH cpelie ¥ Ha TOM 00OPYIOBaHHMHU, KOTOPBIC MPEAYCMOTPEHBI J0-
roBopoM. B mporiecce ycTtaHoBKH TpoBepsieTcsi pabotocnocodHocTts 110 u 6a3
nannbiX. Ecnmu yeranasnuBaemoe 10 3aMeHsIeT CYIECTBYIOIIYO CUCTEMY, pa3-
paboOTYUK MODKEH 00eCHeYnTh UX MapauielibHoe (DYHKIIMOHUPOBAHUE B CO-
OTBETCTBHH C IOTOBOPOM.

Ipuemra 10 npenycMaTpuBaeT OLEHKY pPe3yJbTaTOB KBaTH(DUKALMOH-
Horo TectupoBaHusi [10 u cucTeMbl M JOKYMEHTHPOBAaHHE DPE3YJIbTaTOB
OLIEHKH, KOTOPBIE MPOBOASATCS 3aKa34MKOM C IOMOIIbIO pa3padorynka. Pa3-
paboTYMK BBITIOJHSIET OKOHYATENbHYIO Tepeaady [10 3aka3urKy B COOTBETCT-
BUU C JIOTOBOPOM, oOecrieurBas IMpHU 3TOM HE0OX0AMMoe 00ydeHHe U MO-
JICPIKKY.

Ipouece 3xcmryatanuu (Operation process). OH 0XBaThIBACT ACHCTBUS U
3aJ]a4d ONepaTopa — OpraHM3alMu, JKCIUTyaTHpYIoleil cucremy. JlaHHBIN
[POIECC BKIIIOYAET CICAYIONINE AeUCTBHS:

1) moAroToBUTENBHYIO paboTy;

2) SKCIUTyaTalHOHHOE TeCTHPOBAHUE;

3) SKCIUTyaTaluio CHCTEMBI,

4) TOAJEPKKY MOTB30BATENCH.

Toozomosumenvuas paboma BKIIOYAET IPOBEICHHE OINEPaTOPOM Clie-
JYIOILIMX 3a/1au:

— IJIAHUPOBAaHWE JEHCTBHIA M PadOT, BBIMOJHSIEMBIX B MPOILECCE DKC-
IUTyaTaum, U YCTAaHOBKY 9KCIUTyaTallMOHHBIX CTAHAAPTOB;

— ompejielieHne Mpoleayp JOKAIU3aUA U pa3pelieHus mpodieM, Bo3-
HUKAIOUIMX B MPOLECCE IKCILTyaTal[|H.

DKcnryamayuontoe mecmuposanue OCYNIECTBISIETCSl Ul KaXKIOW oue-
penHol pelakuy NpOrpaMMHOTO MPOJYKTa, MOCIIE Yero OHa IepefacTcs B
9KCILTyaTaIHIo.
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Okennyamayusa cucmemsl BBITIONHACTCS B NPEJHA3HAYEHHOW JUIS TOTO
cpelie B COOTBETCTBUH C MOJIb30BATENBCKOM JOKYMEHTAIIHEH.

Tloooepoicka nonvzosamerneti 3aKI0YacTcss B OKA3aHMW TIOMOIIM M KOH-
cynbTanuil pu oOHapy>KeHUH OIIMOOK B mpouecce skciuryatanuu [10.

Ipouecc conmpoBoskaeHus (Maintenance process). OH mpexycMaTpuBaeT
JeHCTBUS U 3aJa4ul, BBITIOIHACMBIE COMPOBOXKIAIONICH opraHm3anneil (Ciryxk-
601t compoBoXkaeHH). JJaHHBINA TPOIECC aKTHBU3UPYETCS MPH M3MEHEHUIX
(Moau(MKaIHAX) IPOrPAMMHOTO MPOAYKTa M COOTBETCTBYIOMIEH TOKyMEHTa-
I[1Y, BBI3BAHHBIX BO3HUKIINMH HPOOIEMaMH HIM HOTPEOHOCTSIMH B MOJEP-
Hu3awn Juoo agantanud 110. B cootBercTBum co crannaprom |IEEE-90 mox
conposodcoenuem TIOHUMaeTcsl BHeceHne n3mMeneHui B [10 B mensx ucrpas-
JICHUs! OMIMOOK, TTOBBIICHUS TPON3BOIUTENFHOCTH WM afalTalul K U3Me-
HUBILIMMCS YCJIOBUSIM PaOOTHI I TPEOOBAHMSM.

W3menenus, BHOcuMBIe B cymiecTBytomiee [10, He IODKHBI Hapyliath €ro
uesocTHocTh. [porece conpoBoyknenus BKioyaeT rnepeHoc [10 B apyryro cpe-
Iy (MuTparwo) 1 3akaHauBaetcs cHatueM [10 ¢ sKcIuTyaTarmm.

[Iporece conmpoBOKAECHUS OXBATHIBACT CIIEIYIONIHNE ICHCTBUS:

1) moaroroBuTENBHYIO PAOOTY;

2) ananu3 npobieM U 3ampocoB Ha Moaudukanmio [10;

3) moaudukanuio I10;

4) TpOBEpKY W MPUEMKY;

5) mnepenoc I1O B apyryio cpeny;

6) cusrue 10 ¢ skcIUTyaTanum.

Tlooeomosumenvhas padoma CIy>kObl COPOBOMKICHHS BKITIOYAET CICAyIOLIIE
3a[auH:

® IITAHMPOBAaHME JACHCTBUI U PabOT, BHIMOIHAEMBIX B IIPOLIECCE COMPOBO-
KICHUS;

® OmpeneNeHNe TPOUEIyp JOKANMM3ALMI M pa3peleHus MpooiIeM, BO3HH-
KaIOIIHX B IPOIIECCE CONPOBOXK/ICHHUS.

Ananuz npobnem u 3anpocos Ha moouguxayuro 10, BBITIONHICMBIH
CITy00H COTIPOBOK/ICHUS, BKITIOYAET CIIE/TYIOIIIE 3a0a4u:

® aHaJM3 COOOMIIEHUS O BO3HMKIIEH MpoOieMe MM 3arpoca Ha MO -
¢uxaimio [10 OTHOCUTENBHO €ro BIMSHHS Ha OPraHU3alHIo, CYIIECTBYIOIILYIO
cHCTeMy U MHTEp(EHCHI ¢ ApyruMH cucTeMaMu. [Ipu 5ToM ompeensioTes clie-
JYIOIIHE XapaKTePUCTHKHA BO3MOXKHOM MoOIM(UKAIUK: THUI (KOPPEKTHUPYIO-
1iasi, yaydiiaronas, npopuIakTHISCKas WK aJalTUPYIoNias K HOBO# cpe-
ne); macmTab (pasmMepbl MOAU(UKAIINK, CTOMMOCTD U BpeMsl €€ pean3aliun);
KPUTHYHOCTH (BO3JIEHCTBUE Ha MPOU3BOAUTENHHOCTD, HAJICKHOCTh WIH 0e30-
MAaCHOCTb);

® OIIeHKa I1e71ec000pa3HOCTH MPOBEICHUSI MOIU(UKAUA 1 BO3MOKHBIX
BapHaHTOB €€ IPOBEICHMS;

® yTBEp)KAEHHE BEIOPAHHOTO BapHaHTa MOAN(PHKALINH.
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Moougurayust 110 npedycmampueaem omnpenencuue komrnoHeHToB 110, ux
BEpCUH U JIOKyMEHTALMH, TOJIeKANX MOAN(UKAIMY, 1 BHECEHUE HE0OXO0au-
MBIX U3MEHEHMII B COOTBETCTBMM C NpaBHJaMu mporecca paspadorku. [loaro-
TOBJICHHBIE U3MEHEHHS! TECTUPYIOTCS M IIPOBEPSIIOTCS MO KPUTEPHSIM, OIIpene-
JICHHBIM B JOKyMeHTaiwu. [Ipu moarBepskiIeHNN KOPPEKTHOCTH W3MEHEHHH B
MporpaMMax IMPOU3BOANTCS KOPPEKTUPOBKA JOKYMEHTALIIH.

Tposepka u npuemka 3aKITIOYAIOTCS B TIPOBEPKE LETOCTHOCTH MOM(PHUIIAPO-
BaHHOI CHCTEMBI U YTBEPKACHIH BHECCHHBIX N3MECHEHHH.

IIpu neperoce 10 6 dpyayto cpedy NCTIONB3YIOTCS MMEIOIIIFIECS WITH pa3pada-
TBIBAIOTCS HOBBIE CPEICTBA TEPEHOCA, 3aTeM BBIIOJHACTCS KOHBEPTHUPOBAHIE
TPOrpamMM U JIaHHBIX B HOBYIO cpeny. C 1IeNblo 00JIerauTh nepexo;] mpeLycMmar-
puBaercs napauiesbHas dKkcrutyartarus [10 B crapoii u HOBOIt cpene B TeueHue
HEKOTOPOTrO MEepPHOA, KOraa MPOBOJUTCS HEOOX0IMMoe 00y4eHHe MOoNIb30BaTe-
nieli paboTte B HOBOH cpere.

Crsimue 110 ¢ sxenryamayuy OCYIIECTBISIETCS 10 PEIICHUIO 3aKa3uuKa MpU
YYaCTHH SKCIUTYaTHPYIOIIEH OpraHU3aIlliH, CITyKObI COPOBOXKACHIS U TIOTH30Ba-
teneit. [Ipr 5ToM mporpaMMHBIE TIPOIYKTHI H COOTBETCTBYIOIIAS JTOKYMEHTAIHS
TIO/IICKAT APXUBUPOBAHUIO B COOTBETCTBHH C JIOTOBOPOM. AHAJIIOTUYHO TIEPEHOCY
IO B mpyryo cpemy ¢ Henbio OOIEUTE TIePeX0/] K HOBOM CHCTEME TIPeyCMaTpH-
BaeTCsI MapasUIeNbHAs SKCIDTyaTals cTaporo u Hoeoro [10 B TedeHHe HEKOTOPOTo
TIePHOAA, KOT/Ia BBRIIONHACTCS HEOOX0mMoe 00yUeHHE TIONIh30BaTeNei paboTe ¢
HOBOU CUCTEMOM.

4.2. BcnomorartenbHble npouecchl XKL MO

Ipouece qoxymenTuposanus (documentation process). Ol mpemxycMaTprBa-
eT (hopManM30BaHHOE OmHCaHWe WH(OpManuH, co3gaHHON B TedeHue KL
[1O. ManHbIi mpoIriecc COCTOUT W3 HaOopa ACUCTBHIM, C MOMOMIBIO KOTOPBIX
IUTAHAPYIOT, TPOEKTUPYIOT, pa3palbaThIBatOT, BBITYCKAlOT, PEIAKTHPYIOT, PacIpo-
CTPAHSIOT ¥ CONPOBOKIAIOT JTOKYMEHTBI, HEOOXOAMMBIC JUISI BCEX 3aUHTEPECO-
BaHHBIX JIUII, TAKUX, KaK PyKOBOJICTBO, TEXHUYECKHE CIICIIUAINCTHI U TOJIb30Ba-
TEITH CUCTEMBI.

[Tporuecc TOKyMEHTUPOBaHHS BKIIIOUAET CJIEYIOIHE JICHCTBHS:

1) moarotoBHUTENBHYO PaboOTYy;

2) MpOEeKTUPOBaHHUE U pa3paboTKy;

3) BBIMYCK IOKYMEHTALINM;

1) compoBoxaeHHE.

IMpouece ynpasnenusi koHpurypaumeii (configuration management
process). OH mpennonaraeT NPUMEHEHHE aJAMUHUCTPATUBHBIX M TEXHHYE-
ckux nponenyp Ha BceM npoTspkernu XKL T1O s onpeneneHust cocTosHUsS
komnoHeHToB [10 B cucreme, ynpasienus Mmogudukamusyu [10, onucanus u
MIOJITOTOBKM OTYETOB O COCTOSHMM KoMmoHeHToB [1O u 3ampocoB Ha Moau-
¢dukanuro, odecreyeHns: NOJHOTHl, COBMECTUMOCTH M KOPPEKTHOCTH KOM-
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noneHtoB 110, ynpasnenus xpanernueM u nocraskoi I1O. CornacHo ctan-
napty |EEE-90 non xonghueypayueri 110 noHnmaetrcs COBOKYHNHOCTBH €TO
(YHKIMOHATBHBIX U (PU3MUECKUX XapaKTEPUCTUK, YCTAHOBJICHHBIX B TEX-
HUYECKOH TOKYMEHTAIMU U peann3oBaHHbIX B [10.

VYnpasneHne KOHGUTypamyeld MO3BOJISET OpPraHU30BaTh, CHCTEMAaTH-
YECKH YYUTHIBaTh W KOHTPOJIMpPOBaTh BHeceHne m3MeHeHwil B I1O Ha Beex
craguax JKL[. OOmue MpUHOUIB ¥ PEKOMEHAAIMH IO YIPAaBICHUIO KOH-
¢urypanueii 10 orpakens! B mpoekte cranmapra ISO/IEC CD 12207-2:
1995 «Information Technology — Software Life Cycle Processes. Part 2. Con-
figuration Management for Software.

[ponecc ynpaBneHus: KOHQUTypalyen BKITIOYaeT CIeAyoIne IeHCTBHS:

1) moaroroBUTENBHYIO PaboOTY;

2) uaeHTH(HUKAIMIO KOHDUTYpAIHY;

3) KOHTPOIJIb KOH(PUTYPALHH;

4) y4eT COCTOSIHUSI KOH(PHUTYPALIUH;

5) omenky KoHMHUTYpaMH;

6) ympaBieHHE BBITYCKOM M IOCTABKY.

Iloozomosumenvhaa paboma 3aKI04aeTcs B INIAHUPOBAHUY YIIPABICHUS
KOH(pHTypauei.

Hoenmuguxayus konguzypayuyu ycTaHABINBACT NPABHUIA, C MIOMOIIBIO
KOTOPBIX MOKHO OZJHO3HAYHO MACHTH(UIMPOBATH U Pa3IN4aTh KOMIIOHEHTHI
I1O u ux Bepcun. Kpome Toro, kaxJoMy KOMIIOHEHTY M €r0 BEPCHUSAM COOT-
BETCTBYET OJHO3HAYHO 00O3HAYaeMbIH KOMIUIEKT JTOKyMEHTalUuu. B pe3yin-
Tare co3raercs 0as3a It OHO3HAUHOIO BBIOOpA U MAHUITYJIMPOBAHHUSA BEPCUAMHU
kxomnoHeHToB I10, ucnonp3yromias OrpaHMYCHHYIO U YIIOPSJOYCHHYIO CHCTe-
MY CHMBOJIOB, UICHTU(HUIMPYIOIKX paszinuHble Bepcun [10. Konmpons xowu-
¢ueypayuu TipesHAa3HAYCH JUIS CHCTEMAaTHYECKON OLIEHKH IpeIojaracMbIX
Moaupukanuit [10 1 KOOPIUHUPOBAHHON WX peai3aluu ¢ yaeToM dddek-
TUBHOCTH Ka)KI0i Moan(UKanuy U 3aTpar Ha ee BbinosHeHue. OH obecrie-
YHMBaET KOHTPOJb COCTOSHMS M pa3BUTHA KomnoHeHTOoB I1O u ux Bepcuid, a
TaKXXe aJleKBaTHOCTb PEalbHO M3MEHSIONIMXCS KOMIIOHEHTOB M UX KOM-
IUIEKTHOM TOKYMEHTALINH.

Yuem cocmosmua xongueypayuu TpencTaBIseT cOOOH PErucTpauio Co-
cTostHus KoMIioHeHToB [10, moarotoBky otueroB 060 BceX peaM30BaHHBIX H
OTBEPrHYTHIX Mou(pUKaLKIX Bepcuid koMroHeHToB [10, COBOKYNHOCTh OTHe-
TOB 00ECIeYnBaeT OJHO3HAYHOE OTPAKEHHE TEKYILErO COCTOSIHUS CHCTEMBI U
€€ KOMIIOHEHTOB, a TaK)Ke BEICHHE UCTOPHU MOAU(DHUKAIHIA.

Oyenka Kongueypayuu 3aKiodaercs B OleHKe ()YHKIIMOHAJIBHOHU MOJ-
HOTBI KoMITOHeHTOB 10, a Taxkke COOTBETCTBHA MX (U3MIECKOTO COCTOSIHUS
TEKYIEMY TEXHHYECKOMY OIHCAHHIO.

VYnpaenenue svinyckom u nocmaska 0XBaTbIBalOT U3TOTOBJIEHNE STAJIOHHBIX
KOIMI IpOorpaMM M JIOKyMEHTAIMH, UX XpaHEHHWEe W IOCTaBKY II0JIb30BaTe-
JISIM B COOTBETCTBHUH C MOPSAKOM, IPUHATHIM B OpraHU3alHH.
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IIpouecc obecnmeuenusi kadecrBa (quality assurance process). Ox
o0ecrieunBaeT COOTBETCTBYIOIINE rapaHTtuu Toro, uro [1O u mporeccs ero
I cooTBEeTCTBYIOT 3aJaHHBIM TPEOOBAHMSM U YTBEPXKJICHHBIM IU1aHaM. [lox
kayecmgom [10 MOHMMAeTCs COBOKYITHOCTH CBOMCTB, KOTOpPBIE XapaKTepH-
3y10T ciocoOHOCTH [10 ynoBIeTBOPSATH 3aJaHHBIM TPEOOBAHUAM.

Jis momydeHUs TOCTOBEPHBIX OLEHOK co3maBaemoro I1O mporecc
obecriedeHns ero KauecTBa JOJDKEH NMPOUCXOJUTh HE3aBHCHUMO OT CyOBEKTOB,
HETIOCPEICTBEHHO CBS3aHHEIX ¢ pa3zpabotkoii [10. IIpn 3TOM MOTYT HCIIOINb-
30BaThCSl PE3yIbTaThl APYTMX BCHOMOTATENbHBIX IPOLECCOB, TaKHX, KaK
BepuGUKanus , aTTECTAaIUs, COBMECTHAsl OLEHKA, ayIuUT W pa3pelIcHHe
npoOJieMm.

IIponecc obecrnieyeHns: KauecTBa BKIIIOYAET CISAYIOINE SHCTBUS:

1) moaroToBHTENBHYIO PabOTY;

2) obecrieueHne KauecTBa MPOAYKTa;

3) obecreueHue KayecTBa MpoIecca;

4) oGecreueHne MPOYNX MOKa3aTeNeii KagecTBa CHCTEMBI.

IToozomosumenvhas paboma 3aKIIOYAETCS B KOOPIMHALMU C IPYTUMH
BCIIOMOTATENbHBIMH TIPOLIECCAMHM W TIJIaHHPOBAHWUH CaMoro Iporecca
obecrieyeHnsI Ka4ecTBa ¢ y4ETOM HCIOJIb3yEeMbIX CTaHAAPTOB, METOJIOB, MPO-
LElyp U CPENCTB.

Obecneuenue kawecmea npoOdyKma TOAPA3yMEBAEcT TapaHTHPOBAHHUE
TIOJTHOT'O COOTBETCTBUA MPOrpaMMHBIX NPOAYKTOB U UX HOKYMCHTAIlUU TPC-
6OBaHI/I)IM 3aKa3yuka, mpeaAyCMOTPEHHBIM B JOT'OBOPE.

Obecneyenue xauwecmea npoyecca NPeANoaaracT rapaHTHPOBAHHE CO-
otBetcTBus nporeccos XKL 1O, MmeTonoB pa3paboTKH, cpenpl pa3pabOTKH U
KBaM(UKALWMU MEPCOHANa YCIOBUSIM I0TOBOpPA, YCTAHOBJICHHBIM CTaHJAAp-
TaMm M IpoLeaypam.

Obecneuenue npouux noxkazameneli Ka4ecmad CUCmeMvl OCYIIECTBIETCS B
COOTBETCTBHH C YCIOBUSMHE JOTOBOpa U ctanmapToMm kadectsa |SO 9001.

Ipouecc Bepudpurxauuu (verification process). On cocrout B onpeje-
JICHUU TOTO, YTO MPOTPaMMHBIE TIPOJYKTHI, SBIISIONINECS pe3yIbTaTaMu He-
KOTOPOTO AEHCTBHSA, MOJHOCTHIO YAOBJIETBOPSIOT TPEOOBAHMSAM MM YCIIO-
BHUSIM, OOYCJIOBJICHHBIM IPEIISCTBYIOIMMH ACUCTBUAMU (8epugurayus B
Y3KOM CMBICIIe 03HauaeT (opMalbHOE JI0Ka3aTelbCTBO npaBmibHocTH [10).
Jus noBbimeHust 3¢ ¢GeKTHBHOCTH BepH(UKalMsS J0DKHA KaK MOXHO
PaHbIIC UHTETPHUPOBATHCSA C UCIIOJB3YIOINIUMU €€ IMpoueccaMu (TaKI/IMI/I, Kak
MOCTaBKa, pa3paboTKa, SKCIUTyaTallusl WIH COMPOBOXKAeHUE). JlaHHBINH TP O-
LIECC MOJKET BKIIIOYATh aHaJIU3, OLICHKY U TECTHPOBaHHUE,

Bepudukanns MokeT IPOBOJIUTECS C Pa3IMYHBIMH CTEIICHSIMH HE3aBH-
cumocti. CTeneHp HE3aBUCHMOCTH MOXET BapbUPOBATHCS OT BBIIOJIHEHHS
BepuHUKaIUK CaMHUM HCIIOJHUTEIEM WM JPYTUM CIEHHAINCTOM NaHHOU
OpraHu3alyy 110 €€ BBIIOJIHEHHS CIICIHAINCTOM JpPYrol OpraHu3aliu C
pasnMYHBIMM BapuanusMu. Eciu npouecc BepudUKauu OCYIIECTBISETCS
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opraHu3anyeil, He 3aBUCSLICH OT IMOCTaBIIUKa, pa3paboTyHKa, orleparopa
WK CITy>KOBI CONPOBOXKJCHHUS, TO OH HA3bIBACTCS NPOYECCOM HE3A8UCUMOT
sepuurayuu.

[Iponecc Bepupukanuy BKIOYAET CIETYIONINE NEHCTBUS:

1) moaroToBUTENBHYIO PaboTy;

2) BepuHUKALHIO.

B npouecce BepuduKanny npoBepsroTCs CIeAYIOIe yCIOBHS:

® HEIPOTHUBOPEYMBOCTH TPEOOBAHUH K CHCTEME U CTEIEHb ydYeTa I10-
TpeOHOCTEH TOIB30BATENICH;

¢ BO3MOXXHOCTH IOCTABIIIMKA BHIIIOJIHATH 33aHHBIE TPEOOBaHUS;

e cooTBeTcTBHE BhIOpaHHbIX npouecco KL [1O ycnousM gorosopa;

® aJIeKBaTHOCTh CTaHAApPTOB, MPOLEIYP U CPeabl pa3padOTKH Mpoliec-
cam XKIJ I10O;

® COOTBETCTBHE NMpPOEKTHBIX crnenudukanuii [10 3aganHbIM TpeboBa-
HUSM;

® KOPPEKTHOCTH ONHMCAHMS B MPOCKTHBIX CHEHU(PHUKALMIX BXOJHBIX U
BBIXOJHBIX JaHHBIX, TOCICIOBATEIEHOCTH COOBITHIH, HHTEP(EHCOB, JIOTUKH
U T.J.;

® COOTBETCTBHE KOJa MPOCKTHBIM CIICHU(PHUKALMIM U TPeOOBAHHAM;

® TECTHPYEMOCTb U KOPPEKTHOCTh KOJd, €T0 COOTBETCTBHE NMPHUHATHIM
CTaHJapTaMm KOAMPOBaHMUS;

® KOPPEKTHOCTh MHTerpanuu komrnoHentos [10 B cuctemy;

® aJIeKBaTHOCTb, OJHOTA U HEIIPOTHBOPEYMBOCTh JJOKYMEHTALIUH.

Ipouecc arrecranuu (validation process). On npeaycMaTpuBaeT onpejie-
JICHHE TIOJHOTHI COOTBETCTBHS 33JaHHBIX TPEOOBAHMH M CO3JAHHOW CHUCTEMBI
WM TPOTPaMMHOTO IPOAYKTa UX KOHKPETHOMY (DYHKIMOHAJILHOMY Ha3Haue-
Huto. [lon ammecmayueti 0OBIYHO TIOHMMAETCS OATBEPIKICHUE U OLICHKA JIOC-
TOBEPHOCTH MPOBEICHHOTO TecTupoBanus [10. ATrectanus NOJDKHA TapaHTHPO-
Bath nosHoe cooTBercTBUe 110 crenmduranysM, TpeOOBaHUSIM H JOKYMEHTa-
MM, @ TaKXKe BO3MOXKHOCTB €ro Oe30MaCHOr0 U HaJIeKHOTO HPUMEHEHHS! HOJIb-
30BaTeNeM. ATTECTALMIO PEKOMEHYETCs BBINOJHATH ITyTEM TECTUPOBAHHUS BO
BCEX BO3MOXKHBIX CHTYallHsIX U HCIIOJIB30BATh MPU 3TOM HE3aBUCHUMBIX CIEIHa-
JIUCTOB. ATTecTalysi MOJKET NIPOBOIUTHCA Ha HadanbHBIX cTaausax XKL I10 mmm
Kak yacTh paboTs! 1o npuemke [10.

ATTecTaiys, Tak k€ KaKk W BepUPHKAIMsI, MOXKET OCYLIECTBISTHCS C
pa3iMYHBIMM CTETEHSIMHM HEe3aBUCHMMOCTH. Eciu mpouecc arrecralyu Bbl-
MOJIHSETCS OpraHu3alliel, He 3aBUCSIIEH OT IMOCTAaBIIMKA, pa3paboT4HKa,
oreparopa I CIyXKObl COIMPOBOXKICHHUS, TO OH HAa3bIBACTCS NPOYECcom
He3a8UCUMOL ammecmayuu.

[pouecc aTTecTaluy BKIOYACT CICAYIOIIHE ACHCTBHS:

1) moaroroBuTENBEHYIO paboTY;

2) aTTecTauuIo.
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ITpouecc coBMecTHOit ouenku (joint review process). OH npeaHa3Ha4YeH
JUISL OLIEHKH cocTosiHUA pabot no npoekty u 110, co3naBaemMoro npu BbIIO-
HEHUH JaHHBIX padoT (neifctBuii). OH cocpeOTOYEH B OCHOBHOM Ha KOH-
TpOJIe IUIAHUPOBAaHUS W YIIPABICHUS PECypcaMu, NEPCOHAJIOM, ammapary-
pO¥ M HHCTPYMEHTAJIBbHBIMH CPEJCTBAMH IPOEKTA.

O1eHKa MPUMEHSETCA KaK Ha YPOBHE YIPAaBICHUS MIPOCKTOM, TaK U Ha
YPOBHE TEXHWYECKOW peann3alii MpOeKTa M MPOBOJHUTCS B TECUCHUE BCETO
cpoka AeHcTBUsl A0roBopa. J{aHHBIM IPOLECC MOKET BBINOJHATHCS IBYMS
JMOOBIMH CTOPOHAMH, YJaCTBYIOLUIMMH B JIOTOBOpPE, IIPH 3TOM OJHA CTOPOHA
MIPOBEPSIET IPYTYIO.

IIponecc coBMECTHOH OLICHKU BKIIIOYAET CIEAYIOIIHUE NCHCTBUS:

1) moaroToBHUTENBHYIO PaboTYy;

2) OLECHKY yMpaBJCHHS MPOCKTOM;

3) TEXHUYECKYIO OIIEHKY.

Ipouecc aymura (audit process). Ou nmpencrapiseT codoil onpeaeneHue
COOTBETCTBHS TPEOOBAHUSM, IUIAHAM W YCIOBHSAM JOTOBOpa. AyIUT MOXKET
BBINOJTHATECS ABYMS JIIOOBIMH CTOPOHAMH, YYacTBYIOIIMMH B JIOTOBOpE,
KOTZIa OZIHA CTOPOHA IIPOBEPSET APYTYIO.

Ayoum — 310 peBu3us (IpoBepKa), IPOBOANMAs KOMIETCHTHBIM Op-
TaHOM (JIMIIOM) B LENAX oOecIieueHNs He3aBUCHUMOI OLIEHKH CTETIEHH COOT-
BeTcTBHA [10 MM MpOIeccoB YCTaHOBIEHHBIM TPEOOBAHMAM. AyIHUT CIYXKHUT
JUIS YCTAaHOBJICHHS COOTBETCTBUSA PEaIbHBIX Pa0OT U OTYETOB TPEOOBAHUSM,
IUTaHaM ¥ KOHTPAKTy. AyAMTOpHI (PEBH30PHI) HE TOJDKHBI MMETh NPSMOMN
3aBHCUMOCTH OT paspaboTtuukoB I1O. OHM ompenensioT cocTosiHue padoT,
HCIOJIB30BAHUC PECYPCOB, COOTBECTCTBUC NOKYMCHTAIIUN CHeI_II/I(bI/IKaI_II/IHM )44
CTaHapTaM, KOPPEKTHOCTh TECTUPOBAHUSI.

[pouecc aynuta BKIIOYAET CIEAYIONIME ASHCTBHS:

1) moxaroroBuTENBHYIO paboOTy;

2) ayur.

Ipouecc pa3pemenusi mpodsiem (problem resolution process). On npeny-
CMaTpUBaeT aHAJIM3 W pelleHne npobieM (BKiIoyas 0OHApYyKEHHBbIE HECO-
OTBETCTBHSI) HE3aBHCUMO OT UX HPOUMCXOXKJCHHS MIJIM HCTOYHHKA, KOTOpPHIE
00OHapy»XeHbI B X0Je pa3pabOTKH, SIKCILUTyaTalliH, CONPOBOXKICHHS WIN JPY-
rux mnporeccoB. Kaxaas oOHapykeHHast po0jieMa T0JKHA OBITh HIACHTH-
¢dunrpoBaHa, onucaHa, NpoaHaJIU3UpOBaHa U pa3pelleHa.

[Mporecc paspeuienns npo0IeM BKIIOUAET CICAYIONINE AeHCTBHS:

1) moAroTOBUTENBHYIO PaboTYy;

2) paspemieHne npoGIIeM.

4.3. OpraHusauuoHHblie npoueccol XL MO

Ipouecc ynpasenus: (management process). OH coCTOUT U3 JSHCTBHE U
3a/a4, KOTOpPBIE MOTYT BBITIONHATHCS JIFOOOH CTOPOHOM, YIIPaBISIOMICH
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cBOMMH mpoluieccamu. JlaHHast cTopoHa (MEHEIPKEp) OTBEYAET 3a yIpaBJie-
HHUE BBIIIYCKOM IIPOJYKTa, yNpaBieHUE IPOEKTOM M YNpaBJICHHE 3aJayaMiu
COOTBETCTBYIOIIMX TPOLECCOB, TaKMX, KaK MPUOOpETeHNe, IOCTaBKa, pa3pa-
00TKa, SKCILTyaTalus, CONPOBOXKICHHUE U JIp.

IIponecc ynpaBieHUs BKIOYAET CACAYIOIINE NEHCTBUS:

1) MHUIUEPOBAHKE U OTIPEICIICHIE 00IACTH YIIPaBICHHUS;

2) IaHUPOBAHUE;

3) BBIONHEHUE U KOHTPOIIb;

4) IpoBEpKY H OIIECHKY;

5) saBeprenue.

[pu unuyuuposanuu MeHemKEp AOJHKEH yOETUTHCS, YTO HEOOXOAUMBIE
JUISL YIIpaBJICHHsI pecypehl (IepcoHai, 000pyI0BaHUE U TEXHOJIOTHS) UMEIOT-
Csl B €ro paclopsHDKEHUH B I0CTATOYHOM KOJIMYECTBE.

IThanuposanue oapa3yMeBaeT BHINOJIHEHNE, KAK MUHUMYM, CIIEAYIOIINX
3aja4:

COCTaBIJIEHUE TPapUKOB BHITIOIHEHUS padoT;

OLICHKY 3aTpaT;

BBIZICIICHHE TPEOYEMBIX PECYpPCOB;

pacnpeneneHue OTBETCTBEHHOCTH;

OLICHKY PHUCKOB, CBSI3aHHBIX ¢ KOHKPETHBIMH 3aJauyaMH;
co3llaHue MHQPACTPYKTYPHI YIIPaBICHUSI.

Ipouecc coznanust uadpacrpykryps (infrastructure process). O oxaa-
TBIBAaET BBHIOOP W TOAJEPIKKY (COIPOBOXKICHUE) TEXHOJIOTHH, CTaHAAPTOB U
HHCTPYMEHTAJIBHBIX CPEJICTB, BBIOOP M YCTAHOBKY aIlllapaTHBIX U MPOTrpaMM-
HBIX CPEJCTB, UCMOIb3YEMBIX Ul Pa3pabOTKH, SKCIUTyaTallul W COMPOBO-
xnenus [10. Uudpactpykrypa nomkHa MOAM(UIMPOBATHCS U COMPOBOXK-
JaThCSl B COOTBETCTBHU C U3MEHECHMSAMH TPEeOOBaHHH K COOTBETCTBYIOLIMM
npoueccaMm. MHpacTpyKTypa, B CBOIO O4epe/ib, SBISETCA OAHUM M3 00BEK-
TOB yNpaBleHU KOHPUTypaLne.

Ipouecc co3nanust HHPPACTPYKTYPBI BKIIFOYACT CIICIYIOLINE NEHCTBHS:

1) moxaroroBHUTENHHYIO pabOTY;

2) coznpanue HHPPACTPYKTYPHI;

3) compoBokIeHHE HHPPACTPYKTYPBL

Ipouecc ycoBepieHcTBoBanus (improvement process). Ox npemycmar-
pHBaeT OLIEHKY, M3MEpEeHHe, KOHTPOJb U YCOBEPIICHCTBOBAHHE IPOIECCOB
KL TTIO. JlanHbIi mporiece BKIOYAET CIEAYIONTUe IeHC TBUS:

1) co3manme nporuecca;

2) oleHKy mporecca;

3) ycoBeplIeHCTBOBaHHE IpoLEcca.

VYcosepmenctsoBanue npoueccos XKL I1O HanpaBieHo Ha MOBBILIE-
HHE NPOU3BOJMTEIHLHOCTU TPYJa BCEX YYACTBYIOLIMX B HUX CIICIIHAIUCTOB
3a CYET COBEPIICHCTBOBAHUS HCIIOIB3YEeMON TEXHOJIOTHH, METOJIOB YIPaB-
JIeHWs, BBIOOpAa WMHCTPYMEHTAJIBHBIX CPEACTB M OOYyYEHHs IepcoHaia.
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VYcoBepuIeHCTBOBaHNE OCHOBAHO HA aHAJIM3€ JIOCTOMHCTB M HEIOCTATKOB
KaX1oro npoiecca. TakoMy aHanu3y B OOJIBIION CTENEHU CHOCOOCTBYET
HAKOIUIGHWE B OPraHU3alU¥ HCTOPUYECKOW, TEXHUYECKOH, IKOHOMHYE-
CKOH M MHOM MH(OpPMALNU MO peain30BaHHBIM IPOEKTaM.

Ipouecc o6yuenus (training process). OH OXBaTHIBACT TEPBOHAYATBHOE
o0ydJeHne ¥ HOCIeyIoniee MOCTOSHHOE ITOBBIIICHHE KBATU(GUKAIUH Hepco-
Hana. [Ipnobperenue, mocraska, pa3paboTKa, IKCILIyaTallus U CONPOBOXK-
neane [10 B 3HAUMTENHHON CTETICHW 3aBUCST OT YPOBHS 3HAHWH M KBaJIH-
¢ukanun nepconana. Hampumep, paszpaborauku 1O momkHBI MpOHTH He-
obxogumoe OOy4eHHe MeTOoHaM M CpPEeICTBaM HPOrPaMMHON HH)KCHEPHUH.
Copneprxanue mpolecca 00y4eHHs ONpeessieTcsl TpeOOBaHUSAMH K IIPOEKTY.
OHO JOJDKHO YYHMTHIBAaTh HEOOXOIMMBIE PECYpChl M TEXHHUUYECKHE CPEICTBa
oOy4enust. JIomkHBI OBITH pa3pabOTaHBl M TPEICTaBICHBI METOAMYECKUE
MaTepHaibl, HEOOXOAUMBIE JUIsl 00YYeHHsI MOJIB30BaTeIeii B COOTBETCTBHU
¢ yueOHbIM m1aHoM. [Iponiecc 00y4yeHns BKIIIOUAET CICIYIONINe ACHCTBHSL:

1) moarotoBUTENBHYIO PaboTy;

2) pa3paboTKy y4eOHBIX MATEPHAIOB;

3) peanuzanuio riaHa o0ydeHUs

KoHTpoabHbIe BONIPOCHI

1. Yro Takoe >KH3HEHHBII IUKJI IPOTPAMMHOTO 00ecTieueHHs?

2. Yem pernamentupyercs XKL I10?

3. Kakue rpynms! mporeccos BxoaaT B coctas JKI] I1O u xakue nporec-
CBI BXOZST B COCTaB KaXKAOH IPpyMIIbI?

4. Kakue npoueccel, 0 BalieMy MHEHHUIO, HauboJjee 4acTo UCIOJb3Y-
IOTCS B peaIbHBIX IIpolieccax U noyemy?

5. Uro monumaercs noa cragueit XKL 1O u kakue ctaauu BXOAAT B €T0
cocras?

6. KakoBo cooTHoweHne Mexay ctaausamu u npoueccamu KL [10?

7. Kakue nponeccol KL ucnonb3yroTes 1uisi NOAYyYEHUs] JOCTOBEPHBIX
OILIeHOK KauecTBa [10?

8. Korpma XI] I1C 3akanunBaetcs?
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5. MOAENN XU3SHEHHOI'O LIUKNA MNMO

TTon mooenwvio JKI] T10 oHUMAETCST CTPYKTYpa, ONPEACIISIONIas MOCIeI0-
BaTENBbHOCT BBINIOJIHEHHS M B3aMMOCBS3M IIPOLIECCOB, ACHCTBHN M 3a7ad Ha
nporspkernn JKL. Mogens XKL 3aBucut ot cnermduky, Macmrada U CI0KHO-
CTH IIPOEKTA U CHEIM(HKH YCIOBHH, B KOTOPBIX CHCTEMA CO31aeTcsl U (PyHKIHO-
HUpYET.

Cranmapt ISO/IEC 12207 ue npezaraet koHkpetHyto Mozensb XKL u meto-
1p1 paspadotku [10. Ero nonokeHust SBISIIOTCS OOIMIMMU TS JTIOOBIX MOJIeTIel
XKII, meronoB u TexHonorui pazpadorku [10. Crannapt

omnuckIBaeT cTpykrypy mnpoueccos XKL I1O, HO He KOHKpeTU3UpYeT B JeTa-
JISIX, KaK peajli30BaTh WM BBIIOJIHUTH JICHCTBUS M 331auM, BKIFOYCHHBIE B ATH
MIPOIIECCEHI.

Mogems XL mro6oro xorkperroro 110 DUC ompenemnsier xapaktep npo-
yecca e2o0 co30anus, KOTOPBIM HPEACTABISIET COOOH COBOKYIMHOCTh YIOPSIO-
YEHHBIX BO BPEMCHH, B3aMMOCBS3aHHBIX U OOBEIMHEHHBIX B CTaauH padorT,
BBITIOJTHEHNE KOTOPBIX HEOOXOIMMO M JOocTaTouHO Mt cospanus [10, cooTser-
CTBYIOIIIETO 3aaHHbIM TpeboBauusM. [lox cmadueti cozoanus I10 moHUMaeTcs
yacTe mpouecca co3manus [1O, orpaHMyeHHass HEKOTOPBIMH BPEMEHHBIMU
paMKaMH ¥ 3aKaHYMBAIOIIAsiCAd BBITYCKOM KOHKPETHOTO MPOAYyKTa (Mojemnei
1O, nporpaMMHBIX KOMIIOHEHTOB, JOKYMEHTAIU1), ONPEAEIIeMOro 3aJaHHbI-
MU I JaHHOU cTajguu TpeGoBaHmaMH. Cramuu coszpanus 110 BeiernsroTes 1o
COO0paXEHUAM PALMOHAIBHOTO IUIAHUPOBAHUS M OpraHM3alMu paloT, 3aKaH-
YMBAIOIINXCS 33JaHHBIMU pe3ylbTaTaMu. B cocraB »km3HeHHOro mmkma I10
OOBIYHO BKIFOYAIOTCS CIIE/TYIOIIHE CTaIHH:

e OopmupoBanue TpedoBanuii k I10.

[IpoextupoBanue.

Peamuzanyst.

TecrupoBanue.

BBon B nelicTse.

OKCIUTyaTaIys U COIPOBOXKICHHUE.
CHsATHE C 3KCIUTyaTaluy.

Cragus popmupoBanusi TpedoBanmii k I1O. OHa sBIsIETCS OJJHON U3 BaXK-
HEHIINX, OCKOJIbKY ONPEAEIIeT yCIeX Beero npoekra. JlanHas cragust BKIIFOUa-
€T CJIeyIOIIHe 3Tallbl:

® nuanuposanue pabom, TpeaBapsoniee padboTel Hax MpoekToM. OCHOBHBI-
MM 33/[a4aMH JTara SBISIIOTCS: ONpe/IeNieHne neseil pa3padoTKH, peBapuTeIb-
Hasi 5KOHOMUYECKasl OIIEHKa TPOEKTa, IIOCTPOEHHE IIaHa-TpaMKa BBITIOJIHE-
HUS paboT, co3/iaHke 1 00ydeHNe COBMECTHOH pabodeli rpyrbl;

® npogederue 00cIe008anUsL OeSTMETbHOCIU ABMOMAMUUPYEMO20 00beKma
(opeanuzayuu), B paMKax KOTOPOTO OCYIIECTBIIFOTCS: TPEABAPUTENIHHOE BBISBIIE-
HUe TpeOoBaHWIT K Oymymied crcTeMe: ONpeAeNieHHe CTPYKTYPBI OpraHW3AlvM;
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OIpesielieHNe TIepeyH sl 1IeNeBbIX (YHKLMIT OpraHM3alliy; aHAIM3 pacrpee/eHus
(GYHKUMH 1O TONpA3NENeHUsIM M COTPYIHHMKaM; BbIBICHHE (DyHKIMOHAIBHBIX
B3aUMOJICHCTBHI MEXIY IMOJPA3/IEICHISIMY, HH)OPMALIMOHHBIX ITOTOKOB BHYTPH
TIOZIPa3/IENICHUIt ¥ MEXKITy HHMH, BHEIITHUX MO OTHOILIECHUIO K OpPraHU3alli 00BEK-
TOB W BHEIITHWMX HMH(OPMAIMOHHBIX B3aUMOJCHCTBHIA, aHAJM3 CYIIECTBYIOIINX
CPEACTB aBTOMATH3AIMH JESITEIBHOCTH OPTraHN3aLH;

® nocmpoenue Mmooenel OesmerbHOCmU  opeanu3ayul, TPETyCMaTpPH-
Baromee 00pabOTKy MaTepuanoB 0OCIEOBAHUS U MOCTPOCHHUE JBYX BHIOB
MOJIENIEH:

—mogneru «AS-1S» («xak ecmuby), OTpaXkarolel CYIIECTBYIOIIEE HA MOMCHT
o0cIie1oBaHus TIOJIOKEHHUE TeJ B OPraHu3aluy 1 MO3BOJISIOIIEH MOHSATh, KAKUM
00pazoM (YHKLUHOHUPYET JaHHAsi OpraHHu3alys, a TAKKe BBLIBUTH y3KUE MecTa
1 chopMyITMPOBATh IPEATIOKEHHS 10 YITyUILICHHIO CUTYallIH;

— monenu «TO-BE» («xak 001icHO Oblmby), OTpaXarolei mpeJcTaBie-
HHUE O HOBBIX TEXHOJOTHSIX PaOOThI OpraHU3alHH.

Kaxnas u3 monened BKmodaeT B ceOsl MONHYIO (yHKIHMOHAIBHYIO H
nH(pOPMANMOHHYIO MOAENb JEATEIbHOCTH OpPTraHM3aIMd, a TaKXKe, B Clydae
HeO6XOZ[I/IMOCTI/I, MO/JICJIb, OTUCBIBAIOIYI0 JTUHAMUKY NNOBEACHUA OpTraHU3alliu.

Iepexon ot mogenu «AS-1S» k moaenu «TO-BE» MOkeT BBIMOIHATHCS
JIBYMsI crioco0aMu:

1) coBepLICHCTBOBAHHEM CYIIECTBYIOIIUX TEXHOJOTHH Ha OCHOBE
OIIeHKHU UX 3 PeKTUBHOCTH;

2) paguKaJbHBIM H3MCHEHHEM TEXHOJIOTHH M INEPEHpOCKTHPOBAHHE
OHM3HEC-TIPOIECCOB (PCUHKMHUPUHT OHU3HEC-TIPOIIECCOB).

[TocTpoeHHBIE MOJETH MMEIOT CaMOCTOSTENLHOE MPAKTHYECKOE 3HaYe-
nue. Hanpumep, monens «AS-1Sy» mo3BoiseT BELBISATH Y3KUE MECTa B CyIIe-
CTBYIOIIMX TEXHOJIOTHAX U IIPEAJIaraTh PpeKOMEHIAINH [0 PEIICHUIO TPoOIeM
HE3aBHCHMO OT TOTO, Ipe/IojaraeTcs Ha JaHHOM dTale AanbHeimas paspa-
6otka DMC nnmm "Het. Kpome Toro, Moaens obnerdaer ooydeHne COTpyIHHKOB
KOHKPETHBIM HAaIlPaBJICHHUSM JESTeIbHOCTH OPraHU3aluy 3a CYEeT MCIOJIb30-
BaHUA HATIAJHBIX JUarpamMm.

Craauns npoextupoBanusi. OHa, KaK MPaBuiIO, BKIIOYAET CIEAYIOIINE
STamb:

e paspabomxa cucmemno2o npoekma. Ha 3ToM 3tarme 1aercst OTBET Ha BO-
npoc: «Yto moikHa penarh Oymymmast cuctema?», a UMEHHO: ONPEAEIISIoTCs ap-
XUTEKTypa CUCTEMBI, ee (D)YHKLIUH, BHEIIHHE YCIOBHS (DYHKIIMOHUPOBAHMS, MH-
Tepdeiickl U pacnpeneneHre QYHKIMHA MEXIy IMOJb30BaTEeNsIMU M CHUCTEMOM,
TpeOOBaHMs K MPOrPAMMHBIM U MH(OPMAITHOHHBIM KOMIIOHEHTaM, COCTaB KC-
TIOJTHATENIEH M CPOKH pazpaboTku. OCHOBY CHCTEMHOTO TPOEKTa COCTaBIISIOT
moJienu npoektupyemoit DUC, kotopsle cTpositcst Ha ocHoBe Mojenu «TO-BE».
JloKyMEHTaJILHBIM PE3yJIbTATOM 3Talla SIBJISETCS TEXHUIECKOE 3a1aHHNE;

® paspabomxa mexnuyeckozo npoekma. Ha 3ToM 3Tane Ha OCHOBE CHC-
TEMHOTO MPOEKTa OCYIIECTBIISETCS COOCTBEHHO MPOCKTUPOBAHHE CHUCTEMBI,
BKJIFOUAIOII[Ee MPOCKTUPOBAHHE apXUTEKTYpPhl CHCTEMBI U JETaJbHOE MPOCK-
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TUpoBaHue. TakuM 00pa3oM, gaercs oTBeT Ha Bompoc: «Kak mocTpouts cuc-
TeMy, 4TOOBI OHA YJOBJICTBOPSLIA MPEABIBICHHBIM K HEH TPeOOBaHUAM?».

CopeprkaHue MOCIEAYIOMNX CTaIi COBIIaJaeT B OCHOBHOM C COOTBET-
crBytommumMu nporneccamu XKL I1O.

K HacrosmeMy BpeMeHH HanOOJbIIee pacIpOCTPaHEHHE TTOIYIIUIH Clie-
nyroue ase ocHoBHbie Moaenu XK1 T10: kackannas moaens (1970 -1985 rr.)
u criupanbHas mojens (1986 — 1990 rr.).

B omnopoansix DMC 70-x u 80-x rr. npukiagaoe [1O npencrasisiio codoit
emuHoe 1enoe. st paspaboTku Takoro tuna [10 nmpumeHsicst KacKaIHbIA MoJ-
xox (puc. 6). [IpuHIMTHATEHOR 0COOSHHOCTRIO KACKATHOTO TIOIXO0/a SBISETCS
CITeNYIOIIIEE: Nepexo0 Ha CLeOVIOWYI0 CIAOUI0 OCYIeCMBIAemcs MOIbKO NOCLe
moeo, Kak Oydem NoIHOCHbIO 3a8epuieHa paboma Ha meKyuel cmaoul, U 603-
6pamos Ha npouidenHvie cmaduu He npedycmampusaemcs. Kaxnas craaus 3a-
KaHYMBACTCS TIOJYICHUEM HEKOTOPBIX PE3YJIbTATOB, KOTOPHIC CITyXKAT B Ka4ecT-
Be MCXOIMHBIX JAHHBIX VIS CIeAyromel craauu. TpeboBaHUS K pa3pabaThiBae-
Momy 10O, onpeneneHnasie Ha craauu (GOPMHAPOBAHUS TPeOOBAHHM, CTPOTO JO-
KyMEHTHPYIOTCS B BHJIC TEXHUIECKOTO 3aJIaHUS W (PUKCHPYIOTCS Ha BCE BpeMs
pa3paboTku mpoekra. Kakmas cTamust 3aBepIacTcs BBITYCKOM IMOJHOTO KOM-
IUIEKTa JJOKYMEHTAIMH, OCTaTOYHOM AJIA TOro, YToOB! pa3paboTka Moria OBITh
MpOIOJbKEHa Jpyrod KOMaHoW pa3paboTumkoB. Kpurepuem kauecTBa paspa-
OOTKM TIPH TaKOM TOAXOJC SIBIICTCS TOYHOCTH BBITTOJHEHUS CIICIH(UKAIIIA
TEXHHIECKOTO 3a[aHUSL.

DopmuposaHne

TpeGoBaHUI ‘l'
v

IMpoexTuposanue

Peanuszanus

TecrupoBanue

BBop B nelicTBre

DKcmTyaTanus u
COMPOBOX/ICHHE

Puc. 6. Kackagnas cxema paszpabotku I10
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IIpu 3TOM OCHOBHOE BHMMaHHWE Pa3pabOTUYMKOB COCPEAOTOUMBAETCS Ha
JOCTIDKEHUM ONTUMAIIbHBIX 3HAYEHUN TEXHUYECKHX XapaKTEepUCTHK paspa-
6ateiBaemoro [10: npousBoauTENLHOCTH, 00bEMa 3aHUMAeMOM aMsTH U JIp.

[IpeumymiecTBa IPUMEHEHUS KaCKaJHOTO crioco0a 3aKI0YaloTCs B Clie-
TYIOILIEM:

® Ha Kaxmoil craanu (OpMHUpYyeTCs 3aKOHUYSHHBIH HAa0Op MPOEKTHOU
JOKyMEHTAIU1, OTBEYAIOIINI KPUTEPHUSM HOITHOTHI M COTTIACOBAHHOCTH;

® BHINOJHAEMBIE B JIOTHYHOH MOCIENOBATENBHOCTH CTaJUH PadboT IIo-
3BOJIIIOT IUTAHMPOBATh CPOKH 3aBEPIICHHS BCEX pabOT M COOTBETCTBYIOIIHE
3aTpaTsl.

KackamHplii IOAXOA XOPOIIO 3apeKOMEHAOBall ce0si NpH MOCTPOCHUU
OUC, anst KOTOPBIX B caMOM Hadajle pa3padOTKH MOXKHO JTOCTAaTOYHO TOYHO
U TOJIHO ¢(OPMYJIUPOBATh Bce TPEOOBaHUsL, C TEM YTOOBI IPEAOCTABUTh Pa3-
paboTunkaM cBOOOY pea30BaTh UX TEXHUYECKH KaK MOXKHO Jyudlie. B oty
KaTETOPHIO TIONAJAl0T CJIO0XKHBIE CUCTEMBI C OOJBLIMM KOJIMYECTBOM 3ajad
BBIYHCIIUTEIBHOTO XapaKTepa, CHCTEMBI PEAIbHOTO BPEMEHH | AP.

B 10 xe BpeMs 3TOT moaxo/1 00maaeT psaoM HEJOCTATKOB, BBI3BAHHBIX
MIPEXJE BCEro TeM, YTO peanbHbIi mporecc co3nanus 10 Hukoraa moiHO-
CTBIO HE YKJIAIbIBAJICS B TaKylO XEeCTKylo cxemy. [Ipomecc cozmanmst I10
HOCHT, KaK IPaBUJIO, UmepayuoHHblll XapakTep: pe3yIbTaTbl O4epPEeaHON CTa-
JWY 9acTO BBI3BIBAIOT M3MEHEHHMS B MPOCKTHBIX PEUICHHUIX, BHIPAOOTAHHBIX
Ha OoJsiee paHHHX cTaausix. Takum oOpa3om, NOCTOSIHHO
BO3HHUKACT HOTpe6HOCTb B BO3BpaTe K MNpCAbIAYIIUM CTAAUIAM U YTOUHCHUU
WJIM IIEPECMOTpE paHee NMPUHATHIX pellleHui. B pe3ynbrare peanbHblil Ipo-
necc co3nanus [10 npuHMaeT uHOM Buf (puc. 7).

N300paxkeHHy10 Ha pUC. 7 CXeMy 4acTO OTHOCST K OTAETbHON MOJIETH, TaK
Ha3bIBAEMOM MoOenu ¢ npoMeXHCymouHbIM KOHMpoaeMm, B KOTOPO MexcTaJuii-
HBIC KOPPEKTUPOBKH OOECIICYHBAIOT OOJBIIYI0 HAACKHOCTH IO CPaBHEHHIO C
KacKa/THOW MOJIEITbIO, XOTSI M YBEIIMUHMBAIOT BECh MIEPUOJ pa3pabOTKH.

OCHOBHBIM HEJIOCTaTKOM KacKaIHOTO MOAXOMA SBISIOTCS CYIIECTBEH-
HOE 3ama3/ibIBaHKe C MOJYYEHHEM PE3yJIbTaTOB M, KaK CIEACTBHE, OCTATOY-
HO BBICOKHH PUCK CO3JJaHUSI CUCTEMBbI, HE Y/IOBJICTBOPSIONICH N3MEHUBIIIM-
¢4 moTpeOHOCTIM mosib3oBaTenel. [IpakTrka mokassIBaeT, YTO Ha HAaYaJIbHON
CTaJUM TPOEKTa MOJHOCTHIO U TOYHO c(HOPMYJIUPOBaTH BCe TPEOOBAHUS K
Oyayiied cucTeMe He ymaeTcs. JTO OOBACHICTCS ABYMS NPUYMHAMHE:
1) mosp30BaTENN HE B COCTOSIHUM CPa3y U3JIOKHUTH BCE CBOM TPEOOBAHHS U HE
MOTYT TIPEJIBUCTh, KAaK OHU U3MEHSTCS B XOJI€ pa3paboTKH; 2) 3a BpeMs pas-
paboTKu MOTYT MPOM3OWTH M3MEHEHHWS BO BHEIIHEHW cpejie, KOTOphIE MO-
BIIMSIOT Ha TpeOOBaHUs K cucTeMe. B paMkax KackaJHOTO Moaxoxaa TpeboBa-
st kK OMC dukcupyrorcs B BHIE TEXHHMUYECKOTO 3aJaHUsl Ha BCE BpEMs ee
CO3JIaHUs, a COIJIACOBAHME IIOJIy4aeMBIX PE3YJIbTaTOB C IOJIb30BATEISIMHU
MIPOU3BOJUTCA TOJBKO B TOUKAX, IJIAHUPYEMBIX MOCJE 3aBEPIICHUS KaKJ0U
cTaguy (IIpH 3TOM BO3MOXKHA KOPPEKTHPOBKA PE3yJbTATOB MO 3aMEUaHMIM
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TI0JIb30BATelIEeH, €CIIM OHM HE 3aTParuBaioT TPeOOBaHMUS, U3JIOKEHHBIC B TEX-
HUYECKOM 3371aHnn). Takum 00pa3oM, MoJIb30BaTeIM MOTYT BHECTH CYIIECTBEH-
HBIC 3aMEUYaHus TOJILKO TIOCNE TOro, Kak paboTa HaJl CHCTEeMOM OyzeT IOJHO-
CTBIO 3aBeplICHA. B ciydae HETOUHOTO H3JIOKEHUsI TPEOOBAHUH MM X U3MEHe-
HUS B TEUCHHE JIMTENBHOTO neproza co3tanus 110 momp3oBaTeny MomyqaroT
CHCTEMY, HE YIOBJICTBOPSIOLIYIO UX MOTPEOHOCTSM. B pesynbraTe mpuxomurcs
HAYMHATh HOBBIM MIPOEKT, KOTOPBI MOXET IIOCTUTHYTH Ta K€ YJacTb.

dopmupoBanue
A TpeboBaHuii

ITpoekTupoBanue

Peanuzanus

Tectuposanue

L BBoj B AelicTBHE

DKcIutyaTauus u
L COMPOBOXKICHHE

Puc. 7. PeanpHsrit iporiecc pazpabdbotku [10

[ mpeoioneHys epevnciieHHBIX npodiieM B cepenune 80-x rr. OblTa
TpeuIoKeHa cnupanvhas modens KL (puc. 8). Ee mpuHIMTHATBEHONH OCO-
OEHHOCTBIO sBISIETCS ciemytomee: npukiagHoe [10 co3maercs He cpasy, Kak
B CiIy4ae KacKaJHOTO MOAX0/a, a IT0 YacTAM C HUCIIOJIb30BaHHEM METOoJa Mpo-
ToTUnupoBaHus. Ilog IpOTOTUIIOM NOHMMAETCs ACUCTBYIOIUI IPOrpaMM-
HBIl KOMIIOHEHT, peajM3YIOIIUi OTJeNbHbIe (DYHKUUM M BHEIIHHE WHTEp-
¢eiicer paspadatsiBaecmoro I10. Co3maHue MPOTOTUIIOB OCYIIECTBISICTCS B
HECKOJIbKO MTEepaIiii, MJIM BUTKOB criupaiu. Kaxas urepanns COOTBETCTBY-
eT co3manuio (pparmenta win Bepcuu [10, Ha HEW YTOUHSIOTCS IEJIM U Xa-
PaKTEpUCTHUKU MPOEKTa, OLEHUBACTCS KAueCTBO IMOIYyYEHHBIX PE3yJIbTAaTOB U
IUIAHUPYIOTCSL paboTHI cieyromeld nrepanuny. Ha kakmoi urepaiyy npousBo-
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JIMTCS TIIATeJIbHasl OLICHKA PHUCKa IPEBBIIIEHHUS] CPOKOB M CTOMMOCTH IIPOEKTA,
YTOOBI ONpPEAEIUTh HEOOXOIMMOCTb BBITIOJIHEHUS €lIe OJHOW HTEpalyH, CTe-
TICHb TIOJIHOTHI M TOYHOCTH NOHMMaHHUsSI TPEOOBAaHUH K CHCTEME, a TaKKe Iiene-
CO00pa3HOCTh MpeKparieHust npoekTa. CrimpaiabHas MOsieNb U30aBISIET MOJIb30-
BaTeneil u pa3padorunkoB [1O oT HEOOXOAMMOCTH TMOIHOTO M TOYHOTO (opMy-
JMpPOBaHUS TPEOOBAHMH K CHCTEME Ha HAYaJIbHOW CTaIUH, TOCKOJIBKY OHH yTOY-
HSIOTCS Ha KaXIOM mreparyyu. Takum oOpa3oM, yIiTyOIsIOTCS M IOCIIEHOBa-
TEIbHO KOHKPETH3UPYIOTCA JETaIH TPOEKTa, U B Pe3yJIbTaTe BhIOMpacTes: 0boc-
HOBaHHBII BapUaHT, KOTOPBIH JOBOJUTCS JI0 pealU3aLium.

Wnentuduxarms u
paspelieHne PUCKOB,
OLICHKA aJIbTEPHATHB

OnpenerneHue
Lese, anprep-
HATHB U OTPaHH-

YEeHU I

Amnanus
pucka

IIporoTunuposanne

Tpunimmns GyHKIHOHN-
HaYaIo PpOBaHHUs

Amnamms
TpeboBaHuit

/

TIpoextupoBanme

Koauposanue

~_ "/

Tectuposanue

HAR<KEOTH

IInanuposa-
HHE Clle-
Aytotien Pa3paboTka
urepani [POJIyKTa Ha

ouepeHoi

™ uTepaluun

Puc. 8. CimpansHas moiens
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PaspaboTtka urepanusiMu oTpaxkaeT OObEKTHBHO CYILECTBYIOIINH CITUPAIb-
HBIH IMKJI cO37[aHus cucTeMbl. HeromnHoe 3aBepiieHue padoT Ha KaXI0H CTaanun
MO3BOJISIET MEPEXOAUTh HA CIEAYIOLIYIO CTaJui0, HE NOXKHIAACh MOJIHOTO 3a-
BepIeHus padoThl Ha TeKyied. [Ipu nrepatiBHOM criocode pa3paboTKu Heloc-
TAOMIyI0 PabOTy MOXHO OyJIET BBIOJIHUTH HA CIEAYIOIEeH urepanyy. | maBHas
XKe 3a/a4a — KaK MOXXHO OBICTpee MOKa3aTh MOJIb30BATENISIM CHCTEMBI PaboTo-
CIOCOOHBIH TPOIYKT, TEM CaMbIM aKTHBU3UPYS MPOLECC YTOUHEHNUS 1 JIOTIOJTHE-
HUA TpeOoBaHui. CriupaibHast MOZIENb HE MCKITIOYACT HMCTIOJIB30BAHMS KacKa[-
HOTO TIOJIXO/Ia Ha 3aBEPIIAONINX CTAIHMAX MPOEKTa B TE€X CIydasx, Korzaa Tpebo-
BaHUSI K CHCTEME OKa3bIBAIOTCS IOJHOCTHIO OmpeseineHHbIMUA. OCHOBHAS TpoO-
6JeMa CIMpajbHOrO LKA — OTPEAS/ICHHE MOMEHTA MEPEX0/ia Ha CIIEIYIOILYI0
cramuio. [lnst ee peleHuss HEOOXOJMMO BBECTH BPEMEHHbBIE OIPaHHUYCHUs Ha
KaKIyI0 M3 CTaAuH U3HEHHOro IMKiIa. [lepexos ocyIiecTBIseTcs: B COOTBETCT-
BUHM C IUIAHOM, JaXe €CJIM He BCs 3aIIaHMpOBaHHAs padoTa 3akoH4eHa. [lnan
COCTaBJISIETCS HAa OCHOBE CTATHCTUYECKHX JaHHBIX, MOJMYUYSHHBIX B TIPEABIIYLINX
MPOEKTAaX, U INYHOTO OIIBITA Pa3pabOTIHKOB.

5.1. Noaxon RAD

OmHAM W3 BO3MOXKHBIX TMOIXOAOB K pa3paboTke mpukiagHoro [10 B
pamkax cnupanbHoi Moxaenu JKII siBisieTcs MoyduBIIMN HIMPOKOE PacIpo-
CTpaHEHHE CIIOCO0 TaK Ha3BIBAEMOU ObiCMpOU paspaboOmKy NPUIONCeHU, NI
RAD (Rapid Application Development). TTonxon RAD npenycMatpuBaeT Halu-
YHE TPEX COCTABIAIONIHX:

e HeOONBPIMUX TPYHI pa3paboTINKOB (OT 3 MO0 7 YENOBEK), BHIMMOJ-
HSIOMMX pa0OThl MO MPOSKTHPOBAHHIO OTACNBHEIX mojacuctem I10. Dto
00yCIIOBIICHO TPEOOBAHUEM MAaKCUMAILHOM YIPABIIIEMOCTH KOJUICKTHBA;

® KOPOTKOTO, HO THIATENFHO TNPOPabOTAaHHOTO MPOHU3BOACTBECHHOTO
rpaduka (o 3 MecsIeB);

® [IOBTOPSIOIICTOCS [UKJIA, PH KOTOPOM Pa3pabOTYHKH 10 MEPEe TOrO,
KaK NPUJIOKEHHE HaUYWHAeT o0peTath (opMy, 3ampallnBarOT U Peai3yloT
B MPOAYKTE TPeOOBaHUS, IMOyUYCHHBIC B PEe3yJIbTaTe B3aMMOJICHCTBHS C 3a-
Ka34yuKOM.

Komanza pa3paboTIMKOB TOIDKHA TIPEICTABITE CO00I TpyIITy Mpodheccro-
HAJIOB, UIMEIOIINX ONBIT B MPOCKTUPOBAHUH, IPOTPAMMHUPOBAHUH U TECTHPOBA-
uun [10, cocoOHBIX XOPOIIIO B3aUMOICHCTBOBATh C KOHEUHBIMH TI0JIb30BATEIIs-
MH ¥ TPaHC(HOPMHUPOBATH UX MPEIOKEHHUS B pab0Ure TPOTOTHIIHL.

JKusuennsnit muki [10 B coorBercTBuU ¢ moaxonoM RAD Brmrogaer ye-
THIPE CTAJIUU:
aHaJN3 | IIAaHUPOBaHKEe TpeOOBaHNU;

MIPOCKTHPOBAHHUE;
peanu3anus;
BHEJIPCHHE.
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Ha cragun ananusza u maHupoBaHusl TpeOOBAaHWH ITOJIB30BATENH OCY-
LIECTBIISIIOT CJICTYIOLIHNE ICHCTBUSL:

e onpenessioT QYyHKIUH, KOTOPBIE JOJDKHA BBINOJHSITH CUCTEMA,;

® BBUIEISIIOT Haubosee IPHOPUTETHBIE (DYHKLHMH, TpeOyIoIue mpopadoT-
KU B TIEPBYIO OYEPE/b;

® ONHCHIBAIOT HH(OPMAIHOHHEIE TOTPEOHOCTH.

DopmynrupoBaHNE TPEOOBAHUHA K CHCTEME OCYIIECTBIICTCS B OCHOBHOM
CHJIaMU TIOJIb30BaTEIeH MOJ PYKOBOJACTBOM CIICIIHATHCTOB-Pa3pabOTINKOB.
KpomMme Toro, Ha 1aHHOM cTaAMM PEIIAIOTCS CAEAYIOLIUE 3a0aUn:

® OrpaHMYMBAETCS MacIITal IIPOEKTa;

® YCTaHABJIMBAIOTCS BPEMEHHBIC PaMKU IS KKIOW M3 TMOCIEYIOIINX
CTajIuif;

® OMpeeNseTcs: cama BO3MOXKHOCTh PEaIM3aliy MPOEeKTa B 3aJaHHBIX Pa3-
Mepax (PMHAHCHPOBAHWsI, Ha IMEIOILMXCS alMapaTHBIX CPECTBAX U T.II.
PesynbraToM cTa uu JOKHBI OBITH:

® CIIHCOK pAacCTaBICHHBIX IO NMpHOpHUTETY GyHKIuH Oyamymero ITO
SUC;

e npenBaputenbHble Moaenu I10.

Ha cragum npoekTHpOBaHUs 9acTh MOJNB30BATENCH MPHUHUMACT yJIacTHE
B TEXHWYECKOM MNPOEKTUPOBAHWN CHCTEMBI MO PYKOBOJACTBOM CIICIIHAIIN-
CTOB-pa3paboT4ukoB. i OBICTPOTrO MOJy4YeHHsI padOTAIOMIMX MPOTOTH-
MOB TPWJIOKEHUH HCIOIb3YIOTCS COOTBETCTBYIOLME HWHCTPYMEHTAIIbHbIC
cpenctBa (CASE-cpenctsa). Ilonb30oBatesy, HEMOCPEACTBEHHO B3aUMOJICH-
CTBYS C pa3pabOTUYMKAMH, YTOUHSIOT U JIOMOJHSIOT TpeOOBaHUS K CHUCTEME,
KOTOpBbIe He ObUIN BBISBJICHBI Ha Mpeablaymei craguu. Ha nannHoit cranuu
BBITOJIHSAIOTCS CJICAYIOLINE AeHCTBUS:

e (oJee ICTAIBHO PacCMaTPUBAIOTCS MPOLIECCHI CHCTEMBI;

® Ipy HEOOXOJUMOCTH VIS KaXKJIOTO JIEMEHTApHOTO IPOIiecca CO3IaeTCst
YaCTUYHBIN MPOTOTHUIL: 3KpaHHas (OpMa, IHAJIOT, OTYET, YCTPAHSIOMNI Hesic-
HOCTH ITM HEOTHO3HAYHOCTH;

® YCTaHABJIMBAIOTCS TPEOOBaHUS pa3rpaHUUCHUS IOCTYIIA K JAHHBIM;

e omnpeenseTcs COCTaB HeOOXOJUMOM JOKYMEHTALUH.

[Tocne peTansHOrO ONpE/ENeHusl COCTaBa MPOLIECCOB OLEHMBACTCS KOJIH-
YeCTBO TAK Ha3bIBaeMbIX (YHKIMOHANBHBIX Touek (function point) paspabatsi-
BaeMOIl CUCTEMbI U NPUHUMAETCs pelieHue o pasziesienin JVC Ha moacHCTeMBbl,
TIOJIIAIOIIMECS] PeATM3aAMH OJTHOM KOMAHJIOM Pa3pabOTYMKOB 3a IPUEMIIEMOE
st RAD-ipoexToB Bpemst (10 3 mecsuieB). [lox ¢yukyuonanwrot mouxoi mno-
HHUMaeTcs JIF000H 13 CIeayIOMNX 3IEMEHTOB pa3padaTbIBAEMOi CHCTEMBI:

® BXOJHOW 3JIEMEHT IPWIOKEHUS (BXOAHOW JOKYMEHT WJIHM SKpaHHas
opma);

® BBIXOJ/IHOH AJIEMEHT NPUIIOXKEHHS (OTUET, JJIOKYMEHT, SKpaHHas Gpopma);

e 3arpoc (1apa «BOIpPOC/OTBET»);
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e joruyeckuil (aitn (COBOKYMHOCTD 3alicel JaHHBIX, HCIIOJIb3YEMBIX
BHYTPU NPUIIOKEHUS);

e pHTEpdeEiic NPUIOKEHUs (COBOKYITHOCTh 3aIliiceld JaHHBIX, IepeaaBac-
MBIX APYTOMY NPHIOKEHHIO WU MOTy4aeMbIX OT HETo).

Jlaiee TIpoeKT pacrpenernseTcss MexXIy pa3IMyHbIMA KOMaHIaMH pa3padoT-
YuKOB. Peanmmsarmis moacucTeM JOIDKHA BBIIONHATHECS OTACIBHBIME TPYIIIAMH
crienyaicToB. [Ipyu 5ToM HEoOX0aUMO 00ecTIeYnTh KOOPAMHALIMIO BEIeHHs 00-
IIEro MpOoeKTa M UCKITIOYUTD AyOIIMPOBaHIE pe3yIIbTaTOB PAOOT KaXKIOH MPOEKT-
HOH TPYIIIBL, KOTOPOEe MOKET BOSHUKHYTH B CHITy HAJMYHS OOIMUX NAHHBIX H
¢byHKuMi. Pe3ynpTaToM TaHHOHW CTAIMN JOJDKHBI OBITH:

e 0o0mas nHpOpPMaHOHHAS MOJICIH CUCTEMBI;

¢ (DyHKIMOHATBHBIC MOJENH CHCTEMBI B LIEJIOM H TIOJICHCTEM, peajm3ye-
MBIX OT/JEIEHBIMU KOMaH/IaM1 Pa3pabOTUHKOB;

® TOYHO OTpeNeIeHHBIE MHTEPPEHCH MEXITy aBTOHOMHO pa3padarbl-
BacMBIMH IO/ICHICTEMaMU;

® TIOCTPOCHHBIE MPOTOTUIIBI SKPAHHBIX ()OPM, OTYETOB, TUATIOTOB.

B omimume ot MMeBIIIEro MecTo paHee MoAX0/a, IIPH KOTOPOM HFCIOJIB30Ba-
JIACH cHenu(prUIecKre CpecTBa MPOTOTUITMPOBAHNS, HE TIPEIHA3HAYCHHBIC TS
MOCTPOCHHMS PEATHHBIX MPUIIOKEHHUH, a MPOTOTHIIBI BBIOPACHIBAIIMCH TIOCHIE TO-
T0, KaK BBITIOJHSAIIH 33/1ady YCTpaHEeHHs HesICHOCTEH B TpoekTe, B moaxoae RAD
Ka)XIbIi1 TIPOTOTHIT Pa3BUBAETCS B YacTh OymyIel cructeMbl. Takim oOpasoM, Ha
CIICITYIOIIIYEO CT U0 TIepeacTcs OoJiee MoJIHAs | MoJie3Hast “HGOpMAIIUs.

Ha cragnm peanm3ariy BBITIOTHACTCS HETIOCPEICTBEHHO cama OBICTpast pas-
paboTKa MPHUIIOKCHUS:

® Pa3pabOTYMKU MPOU3BOJAT UTEPATUBHOE MOCTPOSHHUE PeabHOM CHUCTe-
MBI Ha OCHOBE TIOJTy9CeHHBIX Ha MPEIBIIYIICH CTaIii MOJIEINICH, a TakxKe Tpedo-
BaHWI HEe(YHKINOHAIBHOTO XapakTepa (TpeOOBaHMHA K HAIC)KHOCTHU, IIPOU3-
BOJUTEIHHOCTH U T.I1.);

® I0JTH30BATENIN OIICHHWBAIOT IOJTyYaeMbIe Pe3yJIbTaThl U BHOCIT KO-
PEKTHBBI, €CIIH B TIpOIIecce pa3pabOTKH CHCTEMA TIepecTaeT yAOBICTBOPATH OIpe-
JICTICHHBIM paHee TpeOoBaHMAM. TecTHpOBaHHE CHCTEMBI OCYILIECTBISICTCS B TIPO-
recce pa3padoTKH.

Iocrme oxoHuYaHWA PabOT KAKIOW OTACIBHONW KOMaHIBI Pa3spadOTYNKOB
TIPOU3BOAUTCA TOCTCTICHHAA WHTCTPAIIAA }IaHHOﬁ YHYaCTHU CHUCTEMbI C OCTaJIbHbI-
MH, (OPMHUPYETCSI TOJHBIA NMPOrPaMMHBINA KO, BBINOJIHSIETCS TECTUPOBAHHE
COBMECTHOM paboTHI JaHHOI YacTH MPUJIOXKEHNS, a 3aTeM TECTHPOBAHUE CUCTEMBI
B I1esToM. Peanm3anusi CCTEMBI 3aBepIIaeTcs BBIOIHEHHEM CIIETYIONIX padoT:

® OCYIIECTBIACTCS aHAJM3 HCTOJIb30BaHUS JAHHBIX U ONpeAessieTcs: HeoOo-
XOJIUMOCTb MX PacIIpee/ICHNS;

® TIPOM3BOIUTCH (PUINIECKOE MPOSKTUPOBAHHE 0a3bl JAaHHBIX;

e (dopmymupyroTcs TpeOOBaHUS K allapaTHBIM pecypcam;

® YCTaHABJIMBAIOTCS CIOCOOBI YBEJIMUEHUSI IPOU3BOAUTEIILHOCTH;

e 3aBepuIacTCs pa3padoOTKa JOKYMEHTAIMH ITPOEKTA.
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PesynbraTtoM cramuu sBISIETCS TOTOBasi CUCTEMa, YIOBJICTBOPSIONIAS BCEM
COTJIACOBAHHBIM TPEOOBAHUSIM.

Ha craguu BHeapeHHs MPOU3BOAATCS OOYUYCHHE IOJIB30BATElNCH, opra-
HU3AMUOHHBIC M3MCHEHHS M TAPAJUICIBHO C BHEJPCHUEM HOBOM CHCTEMBI IPO-
JIOJDKACTCS IKCIUTyaTallis CYIIECTBYIOIICH CUCTEMBI (JI0 MOJIHOTO BHEAPEHUS HO-
Bo#). Tak Kak cTajaus pean3aly J0CTATOYHO HEMPOIOKUTEIbHA, IIAHHPOBa-
HHE U TIOJIrOTOBKA K BHE/IPEHHIO JIOJDKHBI HAYMHATHCSI 3apaHee, Kak MPaBuiio Ha
CTaJ1Y MPOSKTUPOBAHHUS CUCTEMBI.

Crenmyer, ogHako, OTMETUTH, uTo moaxon RAD, kak u moboii mpyroii, He
MOJXKET MPETEeH/I0BaTh HA yHHUBEPCAIbHOCTh. OH XOpOII B MEPBYIO OYEpeab IS
OTHOCHTEIILHO HEOOJBIIUX MPOCKTOB, pa3padaThIBACMBIX JJIsi KOHKPETHOT'O
3aKa3yHKa.

Tomxon RAD He npuMeHMM JUTsl TIOCTPOCHHS CJIOXKHBIX PACUCTHBIX IPO-
rpaMM, OTEPAIOHHBIX CUCTEM WM MPOTPaMM YIIPABJICHUS CIIOXKHBIMU 00BEK-
TaM{ B PEATLHOM MACIITa0e BPEMEHH, T.C. POrPaMM, COJCPKAIIUX OOJIBIION
00BeM (COTHH THICSY CTPOK) YHUKATIHHOTO KOJA.

KoHTposabHbIe BONPOCHI

. Urto massBaroT moaennio XK1 I10?

. Kak Betbupaetcs momens XK1 [10?

. Kakue cragum XKI11 yaie Bcero npucyTcTByroT B Mogenu JKL[?

. KakoBs! npuHIHMImMansasie 0cOOEHHOCTH KacKagHOM Momenn?

. B uem 3akiro4aroTcst mpeuMyIecTBa U HeIOCTaTKN KacKaaHOW Moaenu?

. KakoBbI npuHIMIHANTEHBIE 0COOSHHOCTH CIUPAJIBHON MOAENN?

. B ueMm 3akimoyaroTcs mpeuMyIecTBa U HEJJOCTaTKU CIIUPAIBHON MO-

0 WU b WM~

nenu?

9. KakoBbl ocobennoct RAD-nonxona npu pa3paboTke MPHKIIaTHOTO
110?

10. Kakast mozens uctioneiyetcs npu RAD-iogxone?

11. IToyemy RAD-mioax0/1 HE UCTIONB3YIOT MPH MPOSKTUPOBAHUHN CIOXK-
HBIX cHCTEM?

12. B yuem omiinunie Mexay mojenbio KL u xuzneHHbIM nukiom [1C?
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6. PASPABOTKA TPEBGOBAHUN
M BHELLWHEE NPOEKTUPOBAHMUE MO

6.1. NMoHATUM MeTOAA M TEXHOMOIMN NpoekTupoBaHua NO

Merogbl W WHCTpyMeHTaJbHBIE cpenctBa mpoekrtupoBanus (CASE-
CPEACTBA) COCTABILIIOT LEHTPAIBHYIO 4YacTh (OPMANM30BAHHOW UCLUIUIMHBI
BEITIONTHEHHS TIpoekta moboro 1O DUC. Memoo npoexkmuposanus 110
IpeICcTaBiIsieT co00il OPraHM30BaHHYIO COBOKYIHOCTB IPOLIECCOB CO3IaHMU
psama Mopenei, KOTOpble ONMCHIBAIOT Pa3IMYHbIe aCIeKTHl pa3padaThiBaeMoii
CHCTEMBI C UCIIOJIB30BAHIEM YETKO OIPEIICICHHON HOTalliH.

Ha Oonee ¢opmanbHOM ypoBHE METO[ OINpENEISeTCs Kak COBOKYITHOCTB
CIIETYIOIINX COCTABIISIOIIHX:

® KOHYenyull u Mmeopemuyeckux 0cHog. B kauecTBe TakMX OCHOB MOTYT BbI-
CTyNaTh CTPYKTYPHBIN W 00BEKTHO-OPUEHTHPOBAHHBIN MOIXOT;

® nomayuil, WCIOJB3yeMbIX Ul IMOCTPOCHHS MOJENel CTaTHYecKOn
CTPYKTYpBI U JMHAMHKH TIOBE/ICHUS IIPOESKTUPYEMOM CHCTeMBbl. B kauecTBe Ta-
KUX HOTAUWi OOBIYHO HCIOJNB3YIOTCS TpapUuecKue QUarpaMMebl, HOCKOJIBKY
OHM HauOoJee HArJIHBI M MPOCTHl B BOCIPHATHH (IHarpaMMbl MOTOKOB
JaHHBIX ¥ JHArpaMMBl «CYLIIHOCTB-CBSA3b) JUIS CTPYKTYPHOTO MOAXOJIA, THa-
rpaMMbl BapUAaHTOB HCIOJNB30BAHUS, JHArpaMMBl KIIacCOB M Ap. — IS 00b-
eKTHO-OPHEHTUPOBAHHOT'O OAX0/1a);

® npoyedypul, ONpeIeAoIIeH IPaKTHIeCKoe IPUMEHEHUE MeToa (To-
CJIEZIOBATENILHOCTD U IMPaBUIla MOCTPOCHHS MOJIeTIel, KPUTEPUH, UCTIONb3ye-
MBbI€ JIJIs1 OILICHKHU Pe3yJbTaTOB).

Mertozpl peanu3yloTcs 4epe3 KOHKPETHBIE TEXHOJIOTMH M TOAJCPIKH-
BalOIME X METOAWKH, CTAHAAPTHl U UHCTPYMEHTAJIbHBIE CPEJICTBA, KOTOPHIE
obecneunBatoT BeinosaHeHue nporeccos JKII I10.

Texnonoeus npoexmuposanus [10 onpenensercss Kak COBOKYIHOCTb
TEXHOJIOTUYECKUX Ollepaliii NPOSKTUPOBAHUS B HX IMOCJIENOBATEIFHOCTH H
B3aMMOCBSI3H, MPUBOAAIIAs K paspaboTke npoekra [10.

6.1.1. TpeGoBaHMA K TEXHOJIOTUH

CoBpemenHas TexHosorusi npoekruposanust [10 SUC nomkHa obecrie-
YHBATh.

e coorserctBre cranaapty ISO/IEC 12207 (moamepkka Bcex Iporec-
coB XKII T1O);

® TapaHTHPOBAHHOE JOCTHXeHHe 1enelt paspadorku DN C B pamkax yc-
TaHOBJICHHOTO OFOJDKETA, C 3aJaHHBIM Ka9EeCTBOM H B YCTaHOBJICHHOE BPEMS;

® BO3MOXXHOCTH JCKOMITO3HIIMU MPOCKTA HA COCTABHBIC YacTH, pa3pa-
0aTpIBacMbIC TPYINIAMH HWCIOJIHUTENCH OTpaHHMYCHHOW 4YHCICHHOCTH (3—
7 4enoBeK), ¢ MOCIeqYIOeH HHTEeTpaIlieii COCTAaBHBIX YacTeH;
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® MUHHMMaJIbHOE BpeMs noiydeHus: paborocnocobnoro 10 DUC. Peus
UIeT He o cpokax rotoBHoctu Bced DUC, a o cpokax peanuzauuu OT-
nenbHbix noacucteM. Peanuzauus [IO DUC B uenom B KOPOTKHE CPOKH
MOXET NOTpeOOBaTh MpPUBJICUCHUSI OOJIBIIOTO 4YMcia pazpaboryukoB. [Ipu
3TOM 3(PEeKT MOKET OKazaThbCA HIKE, YeM IPH peain3anuu B Ooiee KO-
POTKHE CPOKH OTHECIHHBIX ITOJACUCTEM MCHBIINM YHUCIOM Pa3pabOTIMKOB.
[IpakTuka MOKa3BIBAET, YTO NaXKE MPHU HAIWIHUH ITOJTHOCTHIO 3aBEPIICHHOTO
npoekra BHeapenne DVC 3a9acTyio UAeT MoCIeA0BaTEIBHO MO OTACIHHBIM
MTOJICHCTEMAM;

® HE3aBUCHMOCTH IMOJIy4aeMbIX MPOEKTHBIX PEIICHUH OT CPElCTB pea-
mu3anun OUC (CYB/l, onepalluOHHBIX CHUCTEM, SI3BIKOB U CHCTEM MPO-
rpaMMUPOBaHMs);

e rojJepkKa KoMmIulekcoMm coriacoBanHeix CASE-cpencts, obecre-
YUBAIOIIUX aBTOMATHU3AIMIO TMPOIIECCOB, BBHITIOJHSIEMBIX Ha BCEX CTaIUSIX
K.

CoBpeMEeHHBIC TEXHOJOTHH TOCTABISAIOTCSA, KaK IMPaBWIO, B JJICKTPOH-
HOM, Buze BMecte ¢ CASE-cpencTBaMul ¥ BKIIFOYArOT OHONMHOTEKH TPOIIECCOB,
1a0JI0HOB, METOJIOB, MOZICNEH M APYTUX KOMIIOHEHTOB, MPEIHA3HAYCHHBIX IS
noctpoenus [10 Toro kimacca cucteM, Ha KOTOPBIH OPHEHTHPOBaHA TEXHOJIOTHS.
DJeKTpOHHBIC TEXHOJOTUH BKIIOYAIOT TAKKE CPEICTBA, KOTOPHIE OJDKHBI
00ecTeunBaTh MX aJalTaIHIo 1T KOHKPETHBIX MTOJTb30BATEINICH U pa3BUTHE TI0
pe3yJibTaTaM BBITIOTHEHHUS KOHKPETHBIX IPOEKTOB.

IIpomecc amanTanuy 3akI04aeTcs B YAaJIEHUU HEHYXHBIX IPOIECCOB
u aeiictBuit XKL, KOMIIOHEHTOB METO/I0B, B U3MEHCHUH HEIIOIXOSI X UIH
B J100aBJICHHN COOCTBEHHBIX MPOIIECCOB M JICHCTBUIA, a TaK)Ke METOJIOB, Me-
TOJUK, CTAaHIApPTOB U PYKOBOJCTB. HacTpoiika TEXHOIOTUH MOXKET OCYILIECT-
BILITBCS TarkKe MO cieAyrommm napamerpam: craauu XKL, ygactHuKH mpo-
eKkTa, ucnoiszyemeie mogenu XKL u mp.

OnekTpoHHBIe TexHONoruu (n momnepxkuBaromue nx CASE-cpencrsa)
COCTABISIOT SAPO KOMIUICKCA COTJIACOBAHHBIX HHCTPYMEHTANBHBIX CpPE/ICTB
cpensl pazpadboTtkn DUC.

PeansHOC mpuMeHEHHE MIO00H TeXHOJNOTHH NpoekTupoBanus [10
OUC B KOHKpETHON OpraHU3aIlMi ¥ KOHKPETHOM IIPOEKTE HEBO3MOXKHO 0e3
BBIPAOOTKH psa CTAaHAApTOB (IPaBMII, COTJIAILICHHI), KOTOPBIE TOJIKHBI CO-
OJI0/1aThCsl BCEMH yYacTHHUKAMHM IPOEKTa (9TO OCOOCHHO aKTyallbHO MNpH
KOJUIEKTHBHOM pa3paborke [1O OonbIIMM KOJNMYECTBOM TPYIIl CIIEIHAIH-
croB). K TakuM ctaHgapTam OTHOCATCS CIEIyIOIIUe:

® CTaHJApT MPOEKTHPOBAHMUS;

e craHmapT ohopMIICHUS MPOSKTHON JOKYMEHTAINH;

e craHgapT uHTep(delica KOHETHOTO TOIH30BATEIS C CUCTEMO.

Cranpapt npoektupoBaHus. OH TOJDKEH YCTaHABIMBATS:

e Ha0Op HEOOXOMUMBIX MOJIENICH (AMarpaMM) Ha Ka)JIOH CTaIuu mpo-
€KTUPOBAHUS U CTEIICHb UX JICTAN3AINN;
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e npaBuiIa (pUKcanny MPOSKTHBIX PELICHUI Ha [uarpaMmax, B TOM YHC-
Jie TIpaBUja MMEHOBaHUS OOBEKTOB (BKJIIOYAsl COTJIALICHUS MO TEPMHHOJIO-
run), Habop aTtpuOyTOB ISl BCeX OOBEKTOB M NpaBWJIa WX 3allOJHEHHS HA
Ka)XJIOW cTaauu, mpaBuia opOpMIICHHUs auarpamMm (BKJIrodas TpeGOBaHUS K
¢dopme u pazmepaMm 0OBEKTOB) U T.1I.;

e TpeOoBaHUA K KOHGUTYpaun pabOdYnx MeCT pa3pabOTUHKOB, BKIO-
Yasi HACTPOUKH OIIepaliOHHON cucTeMbl, HacTpoiiku CASE-cpencTs u T.11.;

® MEXaHM3M OOECIIeYeHHs COBMECTHOH PabOTHI HaJ NMPOEKTOM, B TOM
YHCNIe TIpaBHiIa MHTETPALMM IOACHUCTEM IIPOEKTa, MpaBHia IOAICPKaHUSA
NIPOEKTa B OJMHAKOBOM JUI BCEX Pa3pabOTYMKOB COCTOSIHUHM (pETJIaMeHT
00MeHa MPOEKTHOW HH(popMaIuei, MeXaHU3M (HUKCAIMK O0IIHX 00BEKTOB U
T.J1.), IPaBMJIa aHAJIN3a MMPOSKTHBIX PELICHHUI Ha HETTPOTUBOPEUYUBOCTD H T.1I.

Crangapt oopMiIeHHUs MPOEKTHOH NokyMeHTanuu. OH JOJDKEH ycTa-
HaBJIMBATh.

® KOMIUIEKTHOCTh, COCTAaB U CTPYKTYPY AOKYMEHTALlUM HA Ka)JIOH cTa-
IIH TIpOeKTHpoBaHUs (B cooTBeTcTBHH co ctaHmaproM ['OCT P MCO9127-94
«Cuctembl 00paboTKi UHpOpMAaIWH. JIOKyMeHTaIwsI ToIb30BaTelst U uHpopMa-
1M1 Ha YIIaKOBKE IIOTPEONTENBCKHUX MPOTPAMMHBIX ITAKETOBY);

e TpeboBaHUA K OQOPMIICHHIO JOKYMEHTAINH (BKJIIOYAsi TPEOOBAHMS K
COJIEPKAHUIO Pa3JIENIOB, OJPA3EIIOB, MYHKTOB, TAOIHIl U T.1.);

® npaBuia MOATOTOBKH, PACCMOTPEHUS, COIJIACOBAHUS U yTBEPIKIe-
HUS IOKyMEHTAIMH C YKa3aHHeM NpeJeNIbHBIX CPOKOB ISl Ka)/10i CTaauu;

e TpeOOBaHMS K HACTPOWKE M3/IaTEILCKOW CUCTEMBI, HCIIOIb3yEeMOH B
Ka4yecTBEe BCTPOCHHOI'O CPEJICTBA MOArOTOBKH JOKYMEHTAIINY;

e TpeboBanus k Hactpoiike CASE-cpencTs s oOecrieueHUs MOIro-
TOBKH JIOKYMEHTALIUN B COOTBETCTBHHU C YCTAHOBJICHHBIMH MTPaBUIIAMH.

Cranpapt uHTEepdeiica KOHEYHOTO MONIB30BaTeNs ¢ cucreMoi. OH HoJ-
KEH PEeTIIAMEHTHPOBATh:

e mpaBmia 0pOPMIICHUS SKpaHOB (IIPHQTHI U I[BETOBAs IMaUTpa), CO-
CTaB ¥ PACIIOJIOKEHUE OKOH U DJIEMEHTOB YIIPABIICHHUS;

® IIpaBWIIA NCHOJIB30BAHMS KIABUATYPHI M MBIIIN;

e 1npaBuiIa 0QPOPMIIEHHS TEKCTOB IIOMOIIIH;

® 1iepeueHb CTAHIAPTHBIX COOOLICHUIT;

¢ TmpaBmwiIa 00pabOTKM PEAKIIMK MOJIB30BATENS.

6.2. BbipaboTka TpeboBaHui npu paspabotke NC
[Ipu poeKTHPOBaHNH MOXHO BBIIEIHUTEH 3 TPYIIIBI IPOTPAMMHBIX IIPO-
CKTOB:

1) ypaBJisi€eMbIC MOJIB30BATCJIEM — BCC Tpe6OBaHI/I$I BBIABUT'AOTCA Ca-
MHUM IIOJIB30BATCJICEM,
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2) yTBepiKAacMble MOJb30BaTEIeM — COBOKYITHOCTh TpeOoBaHuUil paspa-
0aThIBAETCSl NPOSKTHUPOBIIMKAMH HJIM IPOEKTHPOBIINKAMH COBMECTHO C Op-
raHu3alne-TI0Ib30BaTeNIeM, KOTOPasl yTBEP)KAAET 9TH TPeOOBaHHUS;

3) He3aBHCHMBIC OT MOJB30BaTENS — TPEOOBAHUS MONHOCTHIO OMpeae-
JSIFOTCS. W YTBEPXKIAIOTCSA OpraHM3aluei-pa3pabOTINKOM, KOTOpas HECET
MIOJTHYO OTBETCTBEHHOCTH 32 PaboTy.

I[N momxHO pa3pabaTbIBaThbess HEOOIBIIOW TPYIIION JINI, KOTOPBIE MO-
T'YT ¥ IPaBOMOYHBI IIPUHIMATh OKOHYATEIbHBIEC PEICHUs. B mpoekTe momx-
HBl y9acTBOBATh MPEACTABHTENb OT OpPraHU3ANNH-3aKa34YMKa, HaJCICHHBIA
MIPAaBOM TIPHHSTHS PEUICHUS W NPEICTaBHTENb, KOTOPBIH HEMOCPEICTBEHHO
Ooyner npumensats [IM. OT opraHuzanuu-pa3padoTyMKa y4acTBYeT CIIeIHa-
JICT, KOTOPBIHA OyJIeT UTrpaTh MIIaBHYIO POJIb B ITPOIIECCE BHEIIHETO IIPOEKTH-
poBanus [1I1, u cnenuanuct, KOTOpbIi OyJeT NPUHUMATH Y4acTHE BO BHYT-
PEHHEM NPOEKTUPOBAHUU.

6.2.1. Onpenenenne Tpedopannii k I1C

TpeboBanus k pazpabaTeiBa€MOMY NPOTPAMMHOMY CPEICTBY IOJIKHBI
OJTHO3HAYHO OIPEAEIATh KOHEUHBIH MPOMYKT pa3paObOoTKH W METOIBI paspa-
60TKH.

B mporecce pa3paboTku TpeOOBaHMIT HEOOXOAUMO:

1. BbIABUTH Hannuue HHGOPMAIMH, HEOOXOIUMOH JUIs BBITOTHEHHS
IUIAHUPYEMBIX (pYHKINH;

2. ONpeseNUTh TPYJ0EMKOCTh i CTOMMOCTb IIPEACTOsIIEH padoThl;

3. obecneyuTh MOJHOTY U TOYHOCTDH OMpeAeieHus QYHKIHH, Moiexa-
mux BeinosiHeHUto 11U, 1 uX B3auMOCBsI3b;

4. BBIIBUTH NPOCTPAHCTBEHHO-BPEMEHHBIC OTPAHUUYCHHMS, HajlaracMble
Ha CHCTEMY, a TaKXKE CPEICTBA CHCTEMBI, KOTOpPBIC B OyIyIIeM MOTYT Ipe-
TEpIEeTh NU3MEHEHHUS.

MoXHO ycTaHOBHTH JBe (ha3bl B BEIpaOOTKE TpeOOBaHMIA:

1) TnanupoBanus. Ha 31o#t daze B pe3ynbrare B3aUMOJICUCTBUS TOJIb-
30Baresiell M Pa3pabOTUYMKOB ONPENENISETCs PeaTn3yeMOCTh, YCTaHaBIMBa-
IOTCS LIE€JIH, OLIEHUBAIOTCA 3aTpaThl M 00ecreynBaeTCsl OPHEHTAUS AJIS pas-
paboTKH MPOeKTa.

2) da3za BeIpaboTKH TpeOOBaHM MOIB30BaTelsl. BoipabaThiBatoTCs Tpe-
0OBaHUS K BXOJHBIM JIaHHBIM, HH(OPMAIIHIOHHBIM OTOKaM, BBIXOJHBIM JlaH-
HBIM, IOKyMEHTAIlUH, CPEJIe U BEIYUCIUTEIBHBIM pecypcam.

PesynbraToM 3TOrO 3Tamna sBJISETCS JOKYMEHT, BKIIOYAOmHMH B ceOs
uenu [IU. Tlo 3ToMy TOKYMEHTY MOXHO OIpENESIUTh MPEUMYILEeCcTBAa U He-
nocratku [1M 171 monp3oBaTess, COCTaB ¥ KOH(UTypauy pecypcoB ATl €ro
paboThl. DTOT JOKYMEHT JIOJDKEH OBITh IOCTATOYHO TOJIHBIM. 3a TpeOOBaHMS
k I11 orBeuaer nosnb3oBaTenb. [IPOSKTHPOBIIUK OTBEYACT 32 KAYECTBO OIH-
caHus TpeOOBaHMH 1 3a UX PealTU3aLuIio.
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6.2.2. Onpenesenue uenei coznanus IC

BropriM nporieccom HauanbHOTO 3Tana npoexkrupoBanus [1U sBusroTcs
pa3paboTka u onmcaHue neneid. Ha 3ToM 3Tame ycTaHaBIMBAIOTCS B3aUMOCO-
rjIacoBaHHbIE Leau co3panns [1N.

Bce niemu MoryT O5ITH crpynmupoBassl B 10 kateropmii:

1) yHUBEpCATBHOCTE;

2) yenmoBevYecKuit PaxTop;

3) aganTUBHOCTH;

4) conpoBOXK/ICHUE;

5) 06e30macHOCTH;

6) TOKyMEHTaIus;

7) CTOUMOCTH;

8) xaneHaapHbIN TUIaH;

9) 3¢ peKTHBHOCTS;

10) HamEeKHOCTE.

OmHU TeiH COTNIAacYIOTCS MEXIy co0oii (denoBedeckuit (pakrop u Ha-
JI©KHOCT), IPYTHE BCTYIAIOT B MPOTUBOpeYHe (HaEKHOCTh U CTOUMOCTB ).

Henpro siBIsieTCS MPUHATH KOMIPOMECCHOE pPEIICHHUE, T.C. BBIABHTH Ka-
KHe TIeTTH HanboJiee BayKHBI, 2 KAKIMH MOYKHO IIpeHEOpEYb.

Henu I ¢ Touku 3peHMs MOJIB30BATENS BKIIOYAIOT CICAYIOILYI0 MH-
(dbopmarmo:

1) xpatkoe omucanue. Onpenensiercss oblee Ha3HAYEHUE pa3padaThI-
Baemoro 11 u ero pynkuunm;

2) ompezeneHue mons3oBaTens. OMUCHIBACTCA KPYT BO3MOXHBIX TOJTb-
30BaTeNeH, XapaKTepU3YIOTCS CICHU(PUUSCKHE OCOOCHHOCTH OTAEIHHBIX
TPYIIIT TIOJTb30BaTENeH;

3) mnoapobHoe onwmcanue (GyHKIMOHANBHBIX 3amad. CoOriacoBHIBaET
3a[jaud MEXIY MOJIb30BaTeIeM U IMPOCKTHPOBIIUKOM;

4) noxymenrarus. OnpenensoTcs TUIBI JOKYMEHTAIUH U KPYT MOJb-
30BaTeNeii JOKYMECHTAIUH;

5) osddextrBHOCTE. OMUCHIBAIOTCS €M, KACAIOIIHECSH ITPOM3BOIH-
TCJIBHOCTU: BPEMEHHBIC XapaKTCPUCTHUKH, IPOITYCKHASA CHOCO6HOCTL, uc-
M0JIb30BaHUE PECYPCOB U T.1.;

6) CcOBMeCTHMOCTh. YKAa3bIBAIOTCS CTAHAAPTHI, KOTOPHIM HEOOXOIUMO
ClleIoBaTh B mpoliecce pa3paboTKy, a Takke Jpyrue MporpaMMHbIe MPOIYK-
ThI, C KOTOpPBIMH pa3pabarsiBaemMoe [11 10JKHO OBITH COBMECTHMO;

7) xoudwurypamus. OnpeaessiFoTcs: pasiuyHble KOHGUTYPALUH TEXHH-
YECKHUX U MPOTPAMMHBIX CPEJCTB, B Cpele KOTOPBIX MOXET paboTaTh MPOESK-
tupyemoe I11;

8) OesomacHocTh. DOPMUPYIOTCS [ENH B OTHONICHUU OOECIICUCHUS
6e3onacuoctu I11;

40



9) obcnyxuBanue. ONMUCHIBAIOTCS 1IENU O 3aTpaTtaM U BPEMEHH HC-
NIPaBJICHUS OLIMOOK, a TakXkKe (DYHKIMHU JUTS JTOCTHXKEHHUS STHX LIeJeH;

10) ycranoBka. OMUCHIBAIOTCS METOIBI M cpeacTBa HacTpoiiku IIW Ha
KOHKPETHBIE YCIIOBUS SKCILTyaTallUH;

11) manexuocTs. [Iporiecc BOCCTAaHOBIEHHS M IOCIEACTBHM OT COOSI.

OnmHAaKO MOJKHO OINpPEIETUTh HEKOTOPhIE OOIIME BONPOCHI, KOTOPBIE
JOJKHBI OBITH PACCMOTPEHBI.

Ienu mpoekTa — 1enu, KOTOpbIe JOIDKHBI OBITh JOCTHUTHYTHI B IIpOIIECCE
MIPOCKTUPOBAHMUSL.

Ienu mpoeKTa TOIKHBI COJIEPIKATh CIEAYIONIYI0 HH(POPMAIIHIO:

1) cTOMMOCTHBIC OTPaHUUYCHHUS,

2) KaJeHIApHBI MJIaH BBIMONHEHHS paborT;

3) 3amauM KaxIoro dTara TECTHPOBAHUS,

4) 1enu B 00NaCTH aganTHPYEMOCTH. Y Ka3bIBAIOT CTCNICHD aanTHpYe-
MOCTH WM PACIINPSAEMOCTH, KOTOpas JOJDKHA OBITh JOCTUTHYTA;

5) 1enu B 067aCTH COMIPOBOKIAEMOCTH;

6) ypOBHH HaJEKHOCTHU Ka)XKJOTO JTara,

7) IOKyMEHTHPOBaHHE;

8) KpuTepHii 3aBEpIICHHOCTH.

Lenu mpoekTa JOMKHBI OBITH SCHBIMH, OOOCHOBAHHBIMH U U3MEPHMBbI-
MH, a TaK)K€ U3BECTHBIMH KaK ITOJIb30BATEISIM, Tak M paspadordnkam. OHHU
JIOJDKHBI OBITh PEaJbHBIMHU U 110 BO3MOXKHOCTH BBIPAXKATHCS B KOJHMYECTBEH-
HOM HU3MEpEHHH AJIS MOocienyroueil MpoBepKHU JTOCTHKEHUS MOCTAaBICHHBIX
Lenen.

KOHTpOJ’[LHLIe BOIIPOCHI

1. Kakue 3a7auu TOJDKHBI OBITH PEIICHBI B IpoIecce pa3paboTKu Tpebo-
BaHUil k mpoekTupyemomy 1107

2. Kakue 3tansl BKIFOYaeT cTaaus popmupoBanus Tpebosanuii k [107?

3. Kakne Momemnu CTposITCs Ha CTaIUU BRIPAOOTKU TpeOoBaHMNA?

4. Kaknm 00pa3oM OIpeAensioTcs METOA U TEXHOJIOTHS MPOEKTUPOBa-
Hus [10?

5. Kakne cranmapTsl HEOOXOIMMBI JUIS BBIIOJHEHUS! KOHKPETHOTO IIPO-
eKTa’?

6. Kakoss! rienu npoextupoBanus 11C 1 kak UX HY>KHO CTaBHUTH?

7. Kax cootHocsarcs nenu mpoektuposanus IIC co CTOpOHBI MPOEKTH-
POBIIMKA U 3aKa3YHKa?
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7. CTPYKTYPHbIA NOAXOA K PASPABOTKE
NMPOrPAMMHOIO OBECINEYEHUA

7.1. NMpo6nema CrnoXHOCTU 6OMNbLUNX CUCTEM

[Ipo6Gema CIOKHOCTH SABIAETCS TIIABHOU MPOOIEMO, KOTOPYIO IIPHXO0-
JWTCSI PEeLIaTh MPH CO3JaHNH OOJBIINX M CIOXKHBIX CUCTEM JIF000H MpUpPOIHL,
B ToM gucie u DVC. Hu oqun pa3paboTIuK HE B COCTOSHUH BBIMTHU 3a Tpe-
JIeTIbl YEIOBEYECKUX BO3MOXKHOCTEH U MOHATH BCIO CHCTEMY B LienoM. EnuH-
CTBEHHBIH 3(pPeKTrBHEN MOIX0X K PEHICHUIO 3TON MPOOJIEMBI, KOTOPHIH BBI-
paboTao 4eI0BEUECTBO 3a BCIO CBOIO MCTOPUIO, 3aKJIF0YAETCS B IOCTPOCHUN
CJIO’KHOM CHCTEMBI U3 HEOOJIBIIOTO KOJINYECTBA KPYIHBIX YacTeH, Kaxaas 13
KOTOPBIX, B CBOIO OUepeib, CTPOUTCS U3 YacTel MEHBIIEro pa3Mepa U T.1., 10
TeX MOp, MOKa caMble HeOOJIbIIUE YAaCTH MOXKHO OyJEeT CTPOUTH M3 MMEIOIIe-
rocst Matepuana. TOT HOAXO0J U3BECTEH 0] CAMBIMU Pa3HBIMU Ha3BaHHUSIMU,
Cpeayu HUX Takue, Kak «pa3Aeisii U BIacTBYi», HepapXxudeckas AEKOMIIO3H-
nus 1 Ap. 1o oTHOIEHUIO K IPOEKTUPOBAHUIO CIOKHOM IIPOrPaMMHOM CHUC-
TEMBI 3TO O3HAYAET, YTO €€ HEOOXOANMO Pa3JeniATh (AEKOMIIO3UPOBATh) HA
HEeOOJBIINE MOJCUCTEMBI, KAKAYIO 3 KOTOPBIX MOXKHO pa3pabaThIBaTh He3a-
BHUCHMO OT JAPYTHX. DTO MO3BOJISICT HPH pa3pabOTKe MOACHCTEMBI JF0OO0TO
YPOBHS JiepKaTh B yMe MH(OpPMANHUIO TOJIBKO O HEH, a He 000 BCeX OCTaIb-
HBIX YaCTSIX CHCTEMBI. [IpaBuibHas TEKOMIO3UINS SBISETCS TIABHBIM CIIO-
c00OM NPEOIOIEHHS CIIOKHOCTH pa3padoTku Oombmnx cucteM [10. ITonsTne
«TIpaBUIIbHAS» 110 OTHOIIEHUIO K IEKOMITO3UIIMY O3HAYaeT Cleayolee:

® KOJHYECTBO CBS3CH MCXKIAY OTACIbHBIMHU IOJACUCTCMAaMHU IOJLKHO
6LITI) MUHHWMAaJIbHBIM

® CBA3HOCTb OTACJIBHBIX JacTen BHYTpH Ka)KZLOﬁ NOACUCTCMBI JOJIXKHA
OBbITh MaKCUMaJIbHOM.

CrpyKTypa cHUCTEMBI 0JDKHA OBITh TAaKOBOM, YTOOBI BCEe B3aMMOAEHCT-
BUSI MEX/Iy €€ IOACUCTEMaMH YKJIaAbIBAJINCh B OTPAaHNYCHHBIE, CTAHAAPTHBIC
paMKH:

e KaX/as MOACHCTEMa JIOJDKHA HWHKAICYJIHpPOBAaTh CBOE COJEPKHMOE
(CKpBIBaTh €T0 OT JPYT'HX MOJCHCTEM);

e KaKjas IOJCHCTeMa JI0JDKHA MMETh YeTKO ONpE/eJICHHBIH M HHTEp-
¢eiic ¢ ApyruMu MOJACUCTEMaMHU.

WNHkancynsius 1no3BoJiieT paccMaTpuBaTh CTPYKTYPY KaXKAOW MOJCHUC-
TEMBI HE3aBHCUMO OT IPYrux noacucteM. MHTepdeHcs Mo3BOIAIOT CTPOUTH
cucteMy 0oJiee BBICOKOTO YPOBHS, PacCMaTpHBasi KOKIYIO MOJCHUCTEMY Kak
€/IMHOE IIeJI0€ M UTHOPUPYS €€ BHYTPEHHEe YCTPONUCTRBO.

Ha cerognsmnuii 1eHp B MPOrpaMMHON HWHXKEHEPHUH CYIIECTBYIOT /1B
OCHOBHBIX Hoaxoxa Kk paspaborke 10 DMC, mpuHIMIHAIbHOE pa3Inine
MEXAY KOTOPHIMH OOYCIIOBJIEHO Pa3HBIMH CHOCOOAMH JEKOMITO3UINU CHC-
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TeM. IlepBblif moaXxox Ha3bIBAIOT (HYHKIMOHAIBHO-MOAYJIBHBIM WM CTPYK-
TypHBIM. B ero oCHOBY MOJOXEH MPUHIMI (YHKIMOHAIBHEH JEKOMIIO3U-
LIMH, TIPU KOTOPOH CTPYKTypa CHUCTEMBI OITMCHIBACTCS B TEPMHHAX HEpapXUU
ee GyHkuMit K nepenaun MHGOPMALUH MEXIY OTIACIBHBIMU (DYHKIIHOHAIb-
HBIMH 3JIeMeHTaMH. BTOpoi, 00BeKTHO-OPHEHTHPOBAHHBIN MOJXO0. UCTIONb-
3yeT OOBEKTHYIO JEKOMMIO3UIHIO. IIpy 3TOM CTPYKTypa CHCTEMBI OIHCHIBA-
eTcsl B TEpMHHAX OOBEKTOB M CBSI3€H MEXIYy HHMH, a TIOBEICHHE CHCTEMBI
OTIMCBHIBACTCS B TEPMHUHAX OOMEHA COOOMICHUSIMH MEXTy 00BEKTaMU.

Wrak, CymHOCTH CTPYKTYpHOTO Tmoaxona K paspaborke 1O DUC 3a-
KITIOYAeTCs B €T0 IEKOMITO3UINH (pa30reHNH) Ha aBTOMATH3UpyeMble PyHK-
LMK cUCTeMa pa30MBaeTcsi Ha (YHKIMOHAIbHBIC MOACUCTEMBI, KOTOPHIE, B
CBOIO OYepe.b, AEIATCS Ha MOAQYHKIHMH, T — Ha 3aJayd W TaK Jajiee 10
KOHKpETHBIX mporenyp. [Ipu sTom aBTOMaTH3npyemasi CUCTEMa, COXpaHseT
LIEJIOCTHOE TPEJCTaBJICHHE, B KOTOPOM BCE COCTABJISIOIINE KOMIIOHEHTHI
B3auMOYBsi3aHbl. [Ipy pa3paboTKe CHCTEMBI «CHH3Y BBEPX», OT OTIEIbHBIX
3a7a4 KO BCEH CHCTEME, [ETIOCTHOCTh TEPSAETCS, BOSHUKAIOT MPOOJIEMBI IIPH
ONMCaHUH UH(YOPMALMOHHOTO B3aUMOIEHCTBISI OTACIBHBIX KOMIIOHEHTOB.

Bce nanbonee pacnpocTpaHeHHBIE METOBI CTPYKTYpHOTO Moaxozaa Oa-
3UPYIOTCS Ha psiie OOMIMX NPUHINIOB. ba30BBIMY MPUHIIUIIAMHE SBIISIOTCS:

® TIPHUHINII «Pa3JCIsTi U BIaCTBYI;

® NIPHUHIMII WEPAPXUYECKOTO YMOPSIOUYCHUS — MPHHIUI OPraHU3aALNH
COCTAaBHBIX YaCTE€l CUCTEMBbl B HEPAPXUYECKHUE IPEBOBUJHBIE CTPYKTYpPBI C
J00aBJIeHIEM HOBBIX JIeTajell Ha Ka)K/IOM ypOBHE.

BI)II[GJ'IGHI/IG ABYX 6a30131>1x NPUHIUIIOB HE O3HA4YACT, YTO OCTAJIbHBLIC
TIPUHIHUIIBI ABJIAIOTCSA BTOPOCTCIICHHBIMHU, IMOCKOJIBKY UTHOPHUPOBAHUE J'IIO60-
TO U3 HUX MOXKECT NPUBECTU K HETIPCACKA3YECMbIM MOCJICACTBUAM (B TOM 4YHC-
Jie ¥ K TIPOBaLy BCETO MpoekTa). OCHOBHBIMHU U3 ATUX MPUHIIUAIIOB SIBJISIFOTCS:

® TPUHIUI a0CTParupoBaHUs BBIACICHHE CYIIECTBEHHBIX ACIEKTOB
CHCTEMBI U OTBJICUYCHUE OT HECYIIECTBEHHBIX;

® TIPUHIUIT HETIPOTHBOPEUYNBOCTH — 00OCHOBAaHHOCTH COTJIACOBAaHHOCTh
JJIEMEHTOB CUCTEMBI;

® NPUHIUII CTPYKTYPHUPOBAHUS IAaHHBIX — JAHHBIE JIOJDKHBI OBITH
CTPYKTYPUPOBAHbI U UEPAPXUYECKU OPraHU30BaHEI.

B CTPYKTYPHOM MOAXOAC HCHOJIB3YIOTCA B OCHOBHOM JBC€ TPYIIIIbL
CPEJCTB, ONUCHIBAIONINX (YHKIIMOHAIBHYIO CTPYKTYPY CHUCTEMBI U OTHOIIIE-
HUSI MeXly HaHHbIMU. Kaknoit rpyrme cpescTB COOTBETCTBYIOT ONpe/elieH-
HbIE BUIIBI MOJieNiel (auarpaMm), HanOoJiee PacpoCTPaHEHHBIMU CPEU KO-
TOPBIX ABJIAIOTCA:

e DFD(Data Flow Diagrams) — nuarpamMmbl IOTOKOB JJaHHbIX;

e SADT(Structured Analysis and Design technique — meTox cTpyKTyp-
HOTO aHaJM3a M IIPOCKTUPOBAHUS), — MOJEIH M COOTBETCTBYIOUIME (yHK-
LHOHAJIbHBIE THarpaMMBI;
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e ERD (Entity-Relationship Diagrams) aguarpaMMbl «CYIIHOCTb—
CBsI3b». JluarpaMmbl MOTOKOB JAaHHBIX U JUArPaMMBbl «CYIIHOCTb—CBS3b) —
HaunOoee yacto ucroib3dyembie B CASE-cpencTBax BUIIBI MOJICIICH.

KoHkpeTHbIii BHUJ NEepedyHCIEHHBIX AMAarpaMM W HUHTEpIpeTaluid ux
KOHCTpYKuui 3aBucsT ot cragun JKI] I10.

Ha craguu ¢opmuposanus tpedoBannii k [10 SADT-monmemn u DFD
HCTIONB3YIOTCS sl mocTpoeHns moxenu «AS-IS» u momemn «TO-BE», ot-
pakasi, TAaKIM 00pa3oM, CYIIECTBYIOIIYIO M IpeaaraeMylo CTPYKTypy Ous-
HEC-TIPOLIECCOB OpraHM3alMi U B3aUMOJCHCTBUE MeXIy HuMU Vcnonb3oBa-
nue SADT-mopeneid, Kak MpaBUiIO, OTPAHUYUBAETCS TOJIBKO JaHHOM cTagu-
ell, TOCKOJIbKY OHU M3HAYAJIbHO HE MpPeIHa3HAYaIMCh IS MPOEKTHUPOBAHUS
I1O. C nomompto ERD BeIMONHSIETCS OMKMCaHUE UCTONb3YyEMbIX B OpraHHU3a-
LMW JAHHBIX HA KOHUENTYaJbHOM YPOBHE, HE 3aBUCUMOM OT CPEACTB peaju-
3anuu 6a3el qanHbIX (CYB/I).

Ha craguu npoexkrupoanus DFD ucnonb3yroTcs AJis1 ONUCAHUS CTPYK-
TypHI IpoekTupyemMoii cucteMsl [10, mpru 3TOM OHHM MOTYT yTOYHSTHCSA, pac-
WHUPATECA U JIONOJHATHCS HOBBIMH KOHCTpYKIMsMH. AnanmornuHo ERD
YTOUHSIIOTCA U JOTOJHSIOTCS HOBBIMH KOHCTPYKLMSIMH, ONHMCHIBAIOLIUMH
MIPEACTABIEHUE JAHHBIX Ha JIOTUYECKOM YPOBHE, INPUTOJHOM IJsl HOCie-
IOyIOIIel TeHepalui CXeMbl 0a3bl MaHHBIX. J[aHHBIE MOJEIH MOTYT JOTOJ-
HATBCS IUarpaMMaMu, OTpa)KarollMMU cUCTeMHYI0 apxutekrypy 10O, ctpyk-
TypHBIE CXEMBI IIPOTPaMM, UEPAPXHUIO IKPAHHBIX (POPM U MEHIO U JIp.

[lepeuncienHble MOJIENIM B COBOKYITHOCTH JAIOT ToJiHOe omnucanue 110
OUC He3aBUCHUMO OT TOTO, ABJSETCA JH CHUCTEMa CYIECTBYIOIIEH U BHOBb
pa3pabatbiBacMoii. CocTaB AMarpaMM B KaKIOM KOHKPETHOM Cliydac 3aBU-
CHT OT CJIOXKHOCTH CHCTEMBI M HEOOXOUMOIi IOJIHOTEI €€ OITUCAHHS.

7.2. MeTtoa cpyHKUMOHaNbLHOro mogenupoBaHmsa SADT

Meton SADT paspaboran yriaacom Poccom (SoftTech, Inc.) B 1973T.
JlaHHBI METOJ| yCIICIIHO HCIOJIB30BAJCA B BOEHHBIX, NMPOMBIIUICHHBIX U
KoMMepdeckux opranmzanusax CIIA ans pemeHns IUPOKOTO Kpyra 3ajad,
TakHX, KaK JOJTOCPOYHOE U CTpPaTernyecKoe IUIaHUPOBaHHUE, aBTOMAaTU3UPO-
BaHHOE MPOM3BOJICTBO M NPOEKTHUpOBaHKe, paspadorka [1O ast 000pOHHBIX
cUCTeM, ynpasiieHHe (UHAHCAMU U MaTepUaIbHO-TEXHUYECKUM CHAOKEHUEM
u 1ap. Meron SADT noanepxuBaercss MunucrepctBom oboponst CILA, ko-
Topoe ObUT0O WHHUIMATOPOM paspabotku ctangapra IDEFO (Icam
DEFinitioq) — moamuoxxectBa SADT, SBISIONIEroCs OCHOBHOM YacThiO MPO-
rpammbl ICAM (Integrated Computer Aided Manufacturing — unTterpupo-
BaHHAs KOMITBIOTEpH3alUsl IIPOM3BOJCTBA), NMPOBOJMUMOM IO WHHIMATHBE
BBC CIIIA. IDEFO 06pm1 yTBepkIeH B KaduecTBe (efepalbHOIO CTaHIapTa
CLIA.
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Meron SADT npencrasiseT co00i COBOKYIMHOCTh MPaBUII U MPOLEAYD,
MIPeAHa3HAYCHHBIX Ul MOCTPOEHNS (DyHKIMOHAIBHOM MOJENN OOBEKTa Ka-
Kor-1mmbo mpenMeTHOU obnactu. dyHkumoHanebHas Monenb SADT orobpa-
XKaeT (pyHKINOHAIBHYIO CTPYKTYpY OOBEKTa T.€. IPOM3BOANMBIC UM ACHCT-
BUSL M CBSI3H MEXKAY 9THUMH NeHcTBHAM. OCHOBHBIE AJIEMEHTHI 3TOTO METOJa
OCHOBBIBAIOTCS Ha CIICAYIONINX KOHIEIINAX:

e TpadudecKkoe MpeICTaBICHHE OJOYHOTO MOoAenumpoBaHus. [ 'paduka
6mokoB u ayr SADT-gmarpamMmmer otoOpakaer (QyHKIHMIO B BHIe OJOKa, a
nuHTep(deiichl BX0Ja-BbIX0Aa MPEACTABISIOTCS TyraMu, COOTBETCTBEHHO BXO-
ISIIIMMHU B OJOK M BBIXOJMIIMMHU M3 Hero. BizamMoneiicTBue GJIOKOB ApYT ¢
JIPYrOM OITHCHIBAETCS ITOCPEICTBOM HMHTEPPEHUCHBIX AYT, BHIPAKAIOIINX «OT-
PaHWUYEHHS», KOTOPBIE, B CBOIO OYEpEb, OMPENEIAIOT, KOTJa U KaKiuM o0pa-
30M (DYHKIIMH BBITIOTHSIOTCS U YIIPABISIOTCS;

® CTporocTh M TOUHOCTH. Brmonnenne npasun SADT tpebyer mocra-
TOYHOHM CTPOTOCTH M TOYHOCTH B TO JKE€ BPEMsI UpE3MEPHBIX OTPAaHMUYCHUI Ha
neiicrBus aHanuTHka. [IpaBuna SADT Bkmouaror:

— OTpaHHYCHUE KOJMYECTBA OJIOKOB Ha Ka)KAOM ypPOBHE JEKOMITO3HIIH
(mpaBmito 3-6 GI0KOB),

— CBSI3HOCTH TMarpaMM (Homepa OJI0KOB),

— YHUKQJIBHOCTh METOK W HAMMEHOBaHUH (OTCYTCTBHE ITOBTOPSIOIIMXCS
HMEH),

— CHHTaKCHYECKHUE MpaBwia s Tpapuku (OJIOKOB M IyT)

— pazJieNieHne BXOJO0B U YNPABICHUH (IPaBHIIO ONpPENEICHUS PO aH-
HBIX);

® OT/eNeHHE OpraHU3alUM OT (PYHKUWH, T.€. UCKIIIOUCHHE BIMSHUS aJl-
MUHHCTPATUBHOM CTPYKTYPHI OpPraHU3aluy Ha () yHKIMOHAIBHYIO MOJIEIb.

7.2.1. CocTaB pyHKIUOHAIBLHOMH MOI€IH

Pesynprarom mpumenenus metoga SADT sBiseTcs Mojenb, KOTOpas
COCTOWT U3 AWarpaMm, (GparMeHTOB TEKCTOB U TIOCCAPHS; UIMEIOIINX CChUIKH
Jpyr Ha apyra. JluarpaMmbl — IJIaBHbIE KOMIIOHEHTBI MOJIEINH, BCe (QYHKIMU
opraHu3aiu 1 uHTepdeiichl Ha HUX MPeJCTaBICHbl KaK OJIOKH U JyTH COOT-
BETCTBEHHO. MECTO COeIMHEHUS IyTH C OJIOKOM ONpeseNsieT Tl HHTepdeii-
ca. Ynpasnsiomas uHbOpMaIKsi BXOJIUT B OJIOK CBEpXy, B TO BpeMs Kak
BXOJHasA MH(pOpMaIHUs, KOTOpas mojBepraercs o0padoTke, MOKa3aHa ¢ JEBOH
CTOPOHBI 0JI0Ka/ia pe3ynbTaThl (BBIXOM) IOKA3aHkI ¢ MIPaBoil CTOPOHBI. Mexa-
HU3M (YeJIOBEK MiIa aBTOMATH3WPOBAHHAS CHCTEMaA), KOTOPBIN OCYIIECTBIIET
OTIepaluIo, IPEACTABIIAETCS Jyroi, BXOIAIeH B 610K CHU3Y (pHc. 9).
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Puc. 9. ®yHKIMOHANBHBIN OJIOK M MHTEp(EHCHBIE TyTH

OnHoit u3 Hambosee BaXHBIX ocoOeHHocTrell MeTtoma SADT sBisercs
MIOCTETIEHHOE BBEJIEHUE BCe OOJIBIINX YPOBHEH JeTanu3aliy o Mepe co3a-
HUS TUarpaMm, 0TOOPaKaroIux MOICIb.

7.2.2. IlocTpoeHue Hepapxuu AUATPAMM

IToctpoenne SADT-Monenu HaYMHAETCS C MPENCTABIEHUS BCEM cucTe-
MBI B BHJIE MIPOCTEUIIET0 KOMIOHEHTa — OJHOTO OJIOKa M IyT, M300paxkaro-
mUX HUHTepQerch ¢ QyHKUMSAMH BHE cUCTeMbl. [10CKOIBKY €IMUHCTBEHHBIN
OJIOK OTpaXKaeT CHCTEMY KaK €IHHOE IeJIOe, MMs, YKa3aHHOW B OJIOKE, SIBJISI-
eTcs 00muUM. DTO BEpHO U I MHTEP(GEHCHBIX TyT OHHU TaK)Ke COOTBETCTBY-
0T TIOJIHOMY Ha0Opy BHEITHUX HHTEP(EHCOB CUCTEMBI B ICIIOM.

3areM OJIOK, KOTOPBIKA MPEJCTABISIET CUCTEMY B KaueCTBE €JHMHOTO MO-
IyJisi, NeTAIU3UPYeTCs Ha IPYTro AuarpaMme ¢ TIOMOIIBbIO HECKOIBKUX 0J10-
KOB, COCIMHCHHBIX WHTEP(EUCHBIMU IyramMu. JTH OJOKH ONPEAEISIOT OC-
HOBHEIC MO YHKIINU UCXOTHON QYHKIMH. [laHHAS TEKOMITO3UIIHS BEISBIIICT
MTOJTHBIN HaOop moAdYHKIMN, Kakaas U3 KOTOPHIX MOKa3aHa Kak OJIOK, rpa-
HUIIBI KOTOPOTO OTpEAeIeHbl WHTepeiicHpIMu ayramMu. Kaxkmas w3 3THX
oA yHKIUH MOXKET OBITh JEKOMITO3MPOBaHA MOMOOHBIM 00pa3oM B IIEJISIX
OoJIBIIIEN JeTaIN3allAH.

Bo Bcex ciydasx kaxmas moAQYHKIHS, MOXKET COJEPKaTh TOJIbKO T€
3JIEMEHTBI, KOTOPBIC BXOMAT B UCXOMHYIO0 QyHKIHIO. KpoMe Toro Mojens He
MOXET OMYCTUTh, KaKhe-T1u00 AJIEMEHTHI T.€. KaK YK€ OTMEeYalloch, POJH-
TENbCKUM OJIOK U ero uHTepdeiich odecneynBarOT KOHTEKCT. K HeMy Helnb3s
HUYero 100aBHUTh, U U3 HETO HE MOXKET OBITh HUUETO yAaJeHO.

Mopnens SADT mpencraBnser coOOH CepUIO JAHATPaMM C COIPOBOIH-
TENBHOW JOKyMEHTalueH, pa30MBaIOMINX CIIOKHBIA OOBEKT Ha COCTaBHBIC
4acTH, KOTOPBIC N300paXKeHBI B BUJIE OJIOKOB. JleTann KaXKIoro U3 OCHOBHBIX
OJIOKOB TIOKa3aHbI B BHJIC OJIOKOB Ha Npyrux muarpammax. Kaxmas meraib-
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Hasl Marpamma sBJISIeTCs IeKOMIO3UIMEll OJ0Ka M3 AuarpaMMsbl IIPEabILy-
miero ypoBHs. Ha kakaom Iiare JeKOMHO3MLMU JUarpaMMa MpeablayIIero
YPOBHSI Ha3bIBACTCS POJMTENLCKOM [UIsl O0Jiee AeTaIbHON AnarpaMmel.

CuHTaKcHC AUarpamMMm OIpeAessieTcs CISAYIOIUMY NpaBHIaMU:

® uarpaMMBbI COJEprKaT OJIOKU M IyTH;

e OJIOKH MPEACTABIIOT ()YHKIHH:

e OJIOKM MMEIOT JTOMHHHMPOBAHUE (BBIPAKAIOMIEECS B MX CTYNCHYATOM
PAacIOI0KEHUH, NMPUIEM AOMUHHUPYIOMNI ONOK pacroyiaracTcsi B BEpXHEM
JIEBOM YTIIy JHArpaMMBbl);

® J1yru n300pakaroT HabOPHEI 0OBEKTOB, IepeIaBaeMbIX MEXy OJI0KaMu;

® JIyr¥ U300pakaroT B3aUMOCBSI3H MEXK/Ty OJIOKaMHU:

— BBIXO-yNIpaBJICHUE;

— BBIXOJI-BXOJ;

— oOparHasi CBsI3b 10 YIPABJICHHIO;

— oOparHasi CBsI3b 110 BXOJY;

— BBIXOJ-MEXaHHU3M

Jyru, BXogamye B OJIOK M BBIXOAAIINE U3 HETO Ha JHarpaMMe BEPXHETO

YPOBHSI, SIBIISIFOTCSI TOYHO TEMH K€ CAMBIMH, YTO W AYTH, BXOAAIINE B THa-
rpaMMy HIDKHETO YPOBHS M BBIXOJSIINE W3 HEe, MOTOMY 4TO OJOK M IHa-
rpaMMBbI H300pakaroT OIHY U Ty XK€ 9acTh CHCTEMBI.
HexoTopble 1yru npucoenuHeHsl K 0JI0KaM JuarpaMMbl 00OMMH KOHIIAMH, Y
JPYTUX K€ OJUH KOHEIl OCTaeTCsl HeNpHCcoeIMHEHHBIM. HenprucoeuHeHHBIM
JOYTH COOTBETCTBYIOT BXOJaM, YINPaBJIECHHSM U BBIXOJAaM POJIUTEIHCKOIO
67n0Ka. MICTOYHUK MM MOJyYaTenb 3TUX MOTPaHUYHBIX TYT MOXXET ObITh 00-
Hapy>KeH TOJIbKO Ha pOAUTENbCKON nuarpamme. Henprcoe MHEHHBIM KOHIIBI
JIOJDKHBI COOTBETCTBOBATh JlyraM Ha MCXOJHOH nuarpaMmMe. Bce rpaHmuHbIe
JyTHU IOJDKHBI TPOIOIDKATHCS Ha POJUTENLCKON THarpaMMe, YToObl OHa Obu1a
[IOJIHOHM U HENTPOTUBOPEUUBOM.

Ha SADT-guarpammax He yka3aHbl SIBHO HHM IOCJEI0BATEIbHOCTb, HU
Bpemsi. OOpaTHbIE CBSI3M, MTEpPAlWH, MPOJOIDKAIOIINECS POLECCH U Tepe-
KpBIBatolIyecs (o BpeMeHH) (QYHKIMHA MOTYT OBITh H300pa)KEHBI C ITOMO-
mpto ayr. OOpaTHbIe CBS3M MOTYT BBICTYIIAaTh B BHJE KOMMEHTapHEB, 3aMe-
YaHW, UCIIPABJICHUN U T.1.

Kak 0bu10 OTMEuEHO, MEXaHU3MBI (JYI' C HIXKHEW CTOPOHBI) MOKa3bl-
BAaIOT CPEACTBA, C MOMOIIBIO KOTOPBIX OCYIIECTBIIAETCS BBHIIOIHEHUE (PYHK-
uil. MexaHu3M MOKET OBbITh YEJIOBEKOM, KOMIIBIOTEPOM WM JIFOOBIM JApY-
MM YCTPOHCTBOM, KOTOPOE IIOMOT'aeT BBINOJHATH JaHHYIO (QYHKIIHIO.

Kaxnplit 60k Ha aumarpamMme MMeeT cBoil Homep. biiok mroboii nua-
TpaMMBI MOXXET OBITh ONMCAH JHarpaMMOW HW)KHETO YPOBHS, KOTOpas, B
CBOIO OYepelb MOXKET OBITH Jajiee AETaJH3UpOBaHa C IMOMOIILI0 HEOOXOIH-
Moro gucia auarpamm. Takum o6pazom hopMHpyeTCst nepapXusi TUarpamMM.

47



& l—

= 4]

e

T N

el

PRty |

S

-y LR

Puc. 10. Ctpykrypa SADT monenu. JIekOMIO3HIINS JUarpamMm
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st Toro 4ToOBI yKa3aTh I0JIOKEHUE 000N TUarpaMMbl WM OJIOKa U
HepapXuy, UCHOIb3YyI0TCA HoMepa auarpamMm, Hanpumep A21 sBnsercs aua-
rpaMMoii, KoTopas Jetanu3upyeT 010k A21 Ha quarpamme A2. AHAJOTMYHO
nuarpamma A2 neranusupyet 610k A2 Ha nuarpamme AO, KoTopast BIseTCs
caMoil BepXHeH JuarpaMmMon MOJEIH.

7.2.3. Tunsl cBa3zeil Me:xkay QyHKUMAMHU

OnHUM U3 BaXXHBIX MOMEHTOB IIPU MOJEJIMPOBAHNH OW3HEC-TIPOLIECCOB
opraHuzanuu ¢ nomouibio Merona SADT sBnsercs To4Has COrnacoBaHHOCTh
THUIIOB CBsI3el MeXAy QyHKIMsMH. Pazinnyaror o kpaliHeli Mepe CBS3M ceMHU
TUMOB (B MOPAJKE BO3PACTaHUS UX OTHOCUTENBHOM 3HAUMMOCTH):
ciay4aiiHasi;

JIOTHYECKas;
BpEMEHHas;
IpolelypHas;
KOMMYHUKAI[OHHAS;
MIOCJIEI0BATENbHAS;
(yHKIIMOHAIbHASL.

CoydaifHas CBSI3b — MOKA3bIBACT, YTO KOHKPETHAs! CBA3b MEXIY (QYHK-
UMY HE3HAYUTENbHA MM MOJHOCTBIO OTCYTCTBYET. DTO OTHOCHUTCS K CH-
Tyalllu, KOrja UMeHa JaHHbIX Ha SADT-nyrax B ogHOHN AuarpaMMe UMEIOT
cnabyro CBA3b APYT ¢ ApyroM (puc. 11).

o |

Al —>

A2

d —»

Puc. 11. Cnyuaiinas cBs3b

Jlornyeckasi cBsi3b — JjaHHblE M (PyHKIMHM cOOMparoTcs BMecTe Onarojapst
TOMY, YTO OHHM TIOTIaJIal0T B OOIIMII KJIacC MIIK HaOOp 3JIEMEHTOB, HO HEOOXOIH-
MBIX ()YHKIIMOHAIIBHBIX OTHOLIEHHI MEXTy HUMU He OOHapy KUBACTCSL.

BpemeHnHas cBs3b — IpeAcTaBisieT (YHKIWH, CBA3aHHBIE BO BPEMEHH,
KOTZa JIaHHBIE HCIIOJIB3YIOTCSI OJHOBPEMEHHO WM (YHKIHMH BKIOYAIOTCS
napauleNIbHO, a He TI0CIIeJ0BATEIbHO.

ITponenypHas cBs3b (puc. 12) — byHKIUH, CrpyNIIUPOBaHbI BMecTe Oia-
rojiaps TOMy, 4YTO OHU BBIIIOJIHSIOTCS B TEYEHHE OJTHOM M TOM e YacTH IHK-
JIa WK TIpoIiecca.
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Puc. 12. IlpouenypHast cBs3b

KomMyHuKaMoHHas — GYHKIMU TPYIIUPYIOTCS Onarogaps TOMY, 4TO
OHH HCTIOJNIB3YIOT OJIHU U TE )K€ BXOJHbBIC JaHHBIC W/WIIM NPOU3BOIAT OJHU U
Te ’ke BBIXOJHEIC JaHHEIE (puc. 13).

A } )

v

A2 > C

Puc. 13. KoMmMmyHuKalnoHHAs! CBSI3b

ITocnenoBarenbHast CBA3b — BBIXOJ OAHON (DYHKIIMH CITYXUT BXOIHBIMH
JaHHBIMH Juisi crneayromei GyHkuuu. CBS3b MEXIy JJIEMEHTaMH Ha JHa-
rpamme sBJsIeTCsl OoJiee TECHOI, 4eM B PACCMOTPEHHBIX BBIIIE CIIydasx, Mo-
CKOJIBKY MOJAEIHMPYIOTCS IPUUNHHO-CIIEICTBEHHBIE 3aBHCUMOCTH (puc. 14).

- Al A2

\ 4

Puc. 14. IlocnenoBarenbHas CBI3b
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OYHKIIMOHANBHAS CBSI3b — BCE AJIEMCHTHI (DYHKIIUHU BIUSIOT Ha BBITIOJ-
HEHHE OJHOW M TOJNBKO OAHON (yHKIWHU. J[narpaMma SBISFOINASCS YHUCTO
(YHKIIMOHATIBHOM, HE COJICPKUT UYKEPOJTHBIX DIICMCHTOB, OTHOCSIIUXCS K
MOCTICIOBATEILHOMY WK Ooiee cimaboMy Tumy cBsi3u. OJHUM M3 CIOCOOOB
ompeneneHns PyHKINOHAIBHO-CBSI3aHHBIX JHATPaMM SBISETCS PaccMOTpe-
HHE JIBYX OJIOKOB, CBS3aHHBIX Uepe3 YIPaBILIOIINE AYTH, KaK MOKa3aHO Ha
puc. 15.

Al

A2

Puc. 15. ®yHKimonansHas CBs3b

B marematnieckux TepMHHAX HEOOXOIUMOE YCJIOBUE JJIs IPOCTEHIIIETO
TUNA (GYHKIMOHAIBHON CBS3U (pHC. 15) UMeeT cieayromuii BUL:

C=9(B)=g(f(A))
B Tabn.1 npezacTaBieHsl Bce TUIBI CBA3EH, paCCMOTpPEHHBIE BBIIIE. BaxHO
OTMETHUTH, YTO YPOBHHU 4—6 yCTaHABIMBAIOT TUIIbI CBS3eH, KOTOPBIE Pa3padoT4H-
KU CUMTAIOT BAXKHEUILIMMH JUIS OJIyYESHUS THarpaMM XOpOLIEro Ka4ecTna.

Tabnwuua 1
Onucanue TUNOB CBsI3eil
VposeHb XapakTepucTHKa TUIIA CBSI3U
Tun cBs3u
3HAYUMOCTH N
Jlnis dyHKImit Jlnst naHHBIX
1 2 3 4
0 CrnyqaiiHast CrnydaitHas CrnyqaitHas
1 Jlornyeckas DYHKIIUK OJTHOTO U TOrO |JlaHHBIE OJTHOTO U
JK€ MHOXKECTBA WJIM TUTIA | TOTO K€ MHOKECTBA
(HampuMep, «pelakTHPO- |WIIH THIIA.
BaTh BCE BXO/JIbI»)
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OkoH4yaHue Tabn. 1

2 3 4

Bpemennas OyHKIMK 0xHOTO 1 TOoTO | JlaHHEIE, UCTIONB3Yye-
JKe TIepro/ia BpeMeH! MBIE B KAKOM-JTHOO
(HampHMep, «oTiepallill | BpEMEHHOM HHTEpBa-
MHUIMATU3AIH) ) e

[ponemypnas Oynkiyn, padoTatomye | laHHEIE, HCIIONB3Ye-
B OJHOI U TOH ke (aze  |MbIe BO BpeMs OJHOMH
WK UTepaliid (Halpu- U TOH ke (a3bl WK
Mep, «IepBbIHA MPOX0] UTEpaIuu
KOMITWIIATOPA»)

KommyHnnkannonnas | DyHKnuy, ucnons3yio- | JlaHHBIe, Ha KOTOpBIE
IIYe OJJHU W TE )K€ AaH- |BO3/IEHCTBYET OJTHA U
HBIE Ta JKe JIeSITENbHOCTh

[TocnenoBatenbHas | @yHKIMHU, BBITOJIHSIO- Jannsie, mpeobpa-
LIMeE MOCIeI0BaTeNbHbIE  |3yeMble IIOCIeI0Ba-
npeoOpa3oBaHus OTHUX U | TSNBHBIMH (QYHKIINS-
TeX JKe JaHHBIX MH

6 DyHKIMOHANbHAS Oyukiyn, o0benunse- | laHHBIE, CBSI3aHHBIE C

MBI€ IS BBIIOJTHEHHS OITHOM (yHKIMEH
OTHOU (YHKIHUU

7.2. MogenupoBaHue NOTOKOB AaHHbIX

Juarpammsel motokoB naHHBIX (DFD) SBISIOTCS OCHOBHBIM CPEACTBOM
MOJIeNTMpOBaHus (YHKIMOHAIBHBIX TpeOOBaHUN NMpoeKkTupyemoii cucteme. C
UX MTOMOIIBIO 3TH TPeOOBaHUS MPEACTABIISIOTCS B BUE HepapXuu (GpyHKIHO-
HaJIbHBIX KOMITOHEHTOB (IIPOILIECCOB), CBSI3aHHBIX IIOTOKaMH JaHHBIX. I 7aB-
Hasl LeNIb TaKOTro MPECTaBICHUS — IPOJEMOHCTPUPOBATH, KaK KaX bl Mpo-
necc npeoOpazyeT CBOM BXOJHBIC JaHHBIC B BBIXOJIHbBIC, a TaK)Ke BBISIBUTH
OTHOILIEHHS MEXy ’THMU IIPOLIECCAMHU.

JlmarpaMMbl TIOTOKOB JIaHHBIX M3BECTHBI OYEHb JIaBHO. B Qonbkiope
YIOMHUHAETCS CleAylomui npumep ucnons3oBanus DFD qna peopranusa-
LUK TIEPENOJIHEHHOTO KilepkaMu oduca, oTHocsmuiics k 20-M rr. OcyrecT-
BISIBIIMH PEOPraHU3alyI0 KOHCYJIBTAHT O0003HAUMI KPYXKKOM KaKIOTO
KJIEpKa, a CTPEIKOM — KaXKJblil JOKYMEHT, MepefaBaeMblil Mexny HUMu. Mc-
[I0JIb3YS TAKYI0 AMArpaMMy OH IPENJIOKUI CXEMY PEOpPraHU3allud, B COOT-
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BETCTBHUI C KOTOPOIi ABa Kiiepka, OOMEHHBAIOIINXCSI MHOXKECTBOM JOKYMEH-
TOB, OBLIM TOCa)XXEHBI PSIOM, a KJIEPKU C MaJbIM B3aUMOJICHCTBHEM ObLIN
MOCa)KeHBI Ha OOJIBIIOM PAcCTOSIHUM JAPYT OT Jpyra. Tak mosBuiack rnepsas
MO/JIeTIb, MPEACTABISIONIAas cO00il MOTOKOBYIO AMArpamMmy T IpPEABECTHUKA
DFD.

Hnst moctpoenuss DFD TpaguIIMOHHO MCHONB3YIOTCS [IBE pa3iUYHbIE
HOTAIIHH, COOTBETCTBYIONIHNE MeToaaM Mopaana-CapcoHa. DTH HOTAIMK He-
3HAYUTEIBHO OTIIMYAIOTCA APYT OT Apyra rpaguueckuM H300pakeHUEeM CHM-
BOJIOB. /Jlajee mpH IOCTPOSHUH NMPHUMEPOB OyIeT MCIIONB30BaThCS HOTALMA
I'enna — Capcona.

B cooTBeTCTBHU C JaHHBIMH METOJAMU MOJIEIb CUCTEMBI OTPEeNseTCs
KaKk HMepapxus IuarpamMM IOTOKOB IaHHBIX, ONUCHIBAIOLIMX aCHHXPOHHBIN
nporecc mpeodpa3oBaHus HHPOPMAIMU OT €€ BXOJa B CUCTEMY JIO BBIIAuu
NoJbp30BareNto. JlnarpaMmbl BepXHHX YpOBHEH HepapXuu (KOHTEKCTHBIC
JMarpaMMbl) OIPEIEISIFOT OCHOBHBIE IMPOILIECCHl WM TIOJCUCTEMBI C BHEII-
HUMH BXOJAMH U BbeIxogaMu. OHH IeTaIH3UPYIOTCSA HNPH ITOMOIIN AHArpaMMm
HIDKHETO YpoBHA. Takas JEKOMIIO3HMLMS MPOJOJDKACTCS, CO3IaBas MHOIO-
YPOBHEBYIO HEPApXUIO JHATPaMM, IO Te€X IOp, NOKa He OyAeT NOCTUTHYT
YPOBEHb JEKOMITO3UIIMH, HA KOTOPOM MPOLECCHl CTAHOBSTCS dJICMEHTapHBI-
MH U ACTaJIU3UPOBATh HX Jaliee HEBOZMOXKHO.

Wctounnku wHbOpManuy (BHEIIHUE CYNTHOCTH) MOPOXKAaeT MH(PopMa-
LIMOHHBIE TTOTOKH (MIOTOKH JAHHBIX), MEPEHOCsIIIEe HHYOPMALHIO K TOJICHC-
TeMaM WM nporneccaM. Te, B ¢BOIO ouepenb, MpeoOpas3yroT HHpopMaIuo u
MOPOXKJAIOT HOBBIE MOTOKH, KOTOpBIE MEPEHOCAT MH(POPMAIHMIO K APYIUM
nporeccaM MM MOJCHCTEMaM, HAKOIHUTENSIM JIaHHBIX WM {BHEIIHUM CYII-
HOCTSIM — IOTpeOUTENIM HH(POPMALIIH.

7.2.1. CocTaB 1narpaMM nNoTOKOB JaHHBIX

OCHOBHBIMU KOMIIOHEHTAMH JHarpaMM MOTOKOB JAHHBIX SBIISIOTCS:
BHEIIIHUE CYIHOCTY;

CUCTEMBI U TIOACUCTEMBI,

ITPOLIECCHI;

HAKOIIUTEJIN JAHHBIX;

IIOTOKH JaHHBIX

KaHaJl IaHHBbIX.

BremnmHas CymHOCTh NpeAcTaBIsieT cO00M MaTepHalbHBIH OOBEKT WIIN
¢du3HUYecKoe JINMIO, MPEACTABIIONNE CO00I MCTOYHHMK WIIM NMPUEMHUK HH-
(opmaryn, HarpuMep 3aKa3dlKH, EPCOHall, TOCTABIINKH, KIMEHTHI, CKIIa.
OmpeneneHne HEKOTOPOTO 0OBEKTa MIIM CUCTEMbI B KaueCTBE BHELIHEH CyIII-
HOCTH yKa3bIBae€T Ha TO, YTO OHHM HAXOAATCA 3a NMPEAEIaMU MPaHUIl aHAIN3H-
pyemoii cucteMsl. B mponecce aHani3a HEKOTOpPbIE BHENTHHE CYIHOCTH MO-
T'YT OBITH IIEpEHECEHbl BHYTPb AMArpaMMbl aHATU3HPYEMOIH CHUCTEMBI €CIIU
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3r0 HEOOXOJUMO, WU, HA00OPOT, YacTh MPOIIECCOB MOXKET OBITh BHIHECCHA
3a Mpeaesbl AuarpaMmbl U MPEJCTaBlIeHa KaK BHELIHSS CYLTHOCTb.

Breninss cymHocTh 0003Ha4aeTcst kBaaparoM (puc. 16), pacroioxeH-
HBIM Kak ObI HaJ JUarpaMMOW M OpOCAONIMM Ha HEe TEHb IUIS TOTO, YTOOBI
MOJKHO OBLTO BBIICTHTH 3TOT CHMBOJ CPEIH IPYTUX 0003HAUCHIH.

Ha 00T oIt AT TRILCHE:

Puc. 16. I'padpuaeckoe n3o0pakeHne BHEIIHEH CYIITHOCTH

IIpu moctpoennu moxenu ciuoxuoit DUC oHa MOKET OBITH MpencTaBie-
Ha B caMOM OOIIeM BHAE HAa TaK Ha3bIBAEMOW KOHTEKCTHOH IuarpamMme B
BU/I€ OJJHOM CHCTEMBI KaK €ANHOTO IIEJIOT0 MO0 MOXET OBITH JEKOMIIO3HPO-
BaHa Ha PSAJ NOACUCTEM.

ITone nomepa

> 1

Ione umenn
—Jp Cucrema no padore ¢ HU3HIECKUMHI
JIAIaMA

Tone ¢pusznueckoit

peanu3anuu CHI

>

INoncucrema no padote ¢ GU3NIECKUMH JINIIAMHU
(I'HU — I'ocynapcTBeHHAs: HAJIOTOBAst MHCTICKIINS )

Homep mojacucTeMbl CITyKUT Ui ee uAeHTU(GUKAMK. B 1moje uMeHu
BBOJIMTCS HAMMEHOBAHHUE MOJCHUCTEMbBI B BHJIE MTPEUIOKCHHS C MO ICHKAIIIIM
U COOTBETCTBYIOIIMMH OIPEICICHUSIMHU U OMOJTHCHUSIMHU.

[Ipouecc mpeacrapnseT coboit mpeoOdpa3oBaHUe BXOAHBIX TTOTOKOB JaH-
HBIX B BBIXOJHBIC B COOTBETCTBHH C OIPEACICHHBIM anroputMoM. Dusnde-
CKH TIPOIIECC MOXET OBITh Pear30BaH Pa3IMYHBIMH CIIOCOOAMH: 3TO MOXKET
OBITh TIOJpAa3NCIeHUe OpraHu3aluu (OTAeN), BBIIOIHIIOMUN 00paboTKy
BXOJHBIX JOKYMEHTOB U BBITYCK OTYETOB, MPOrpaMMa, alliapaTHO Peajm30-
BaHHOE JIOTUYECKOEe YCTPOWCTBO W T.A. llpomecc Ha IauarpamMMme IOTEKOB
JAHHBIX M300pakeH Ha puc. 17.
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Tlone Homepa

g 11

Ilone numenun

» IToncuctema no padore ¢

ore (1)!/[3!/[‘{60](017[ CI)I/ISI/I'“ICCKI/IMI/I JiMamMu

peanu3anun CHI

—»

Puc. 17. I'padnaeckoe n3odpakeHue mporecca

Homep mponecca citykuT 1d ero uneHTHGUKanuy; B mone mMenu Bo-
IUTCS HAMMEHOBaHHE IIPOIlecca B BHAE NPEIUIOKEHHS ¢ aKTHBHBIM HE/BY-
CMBICIICHHBIM TJIar0JIOM B HEOTIPEACICHHON (opMe (BBIYUCIHTD, PACCUUTATH,
IIPOBEPUTH, ONPEIEINTh, CO3/1aTh, MOJIYYUTh), 38 KOTOPHIM CIEAYIOT CYIIECT-
BUTEJIbHBIC B BUHHUTEJILHOM Ia/Ie)Ke, HanpuMep: «BBecTn cBeleHust o Hallo-
roIiaTeNplinkaxy», «Beiaate nHPopMaNrIo 0 TeKymux pacxonax», «lIpose-
PHTB MOCTYIUICHHUE JICHET».

Hcnonb30BaHKUE TaKMX TJ1aroyioB, KaK «00pPOTATh», «MOJEPHU3UPOBATH)
WIN «OTPEAAaKTUPOBATh», O3HAYaeT HEJOCTATOYHO TIJyOOKOEe HOHMMaHHE
JaHHOTO IpoLecca U TpedyeT JaibpHeinero aHanmmsa.

Wudopmanus B mone (U3HYESCKOH peaM3alMi IOKa3bIBacT» KaKoe
NOZIpa3JIeicHHe OpPraHU3alliy, IPOrpaMMa WK alllapaTHOe YCTPOHCTBO BBI-
TOJTHSIET JaHHBIN Mpowecc.

HakomuTenb maHHBIX — 3TO aOCTPAaKTHOE YCTPOMCTBO M XPaHCHUS
UHOOPMALUH, KOTOPYIO MOXHO B JFO0OH MOMEHT IIOMECTHTh B HAaKOITUTEIb
U, 4epe3 HEeKOTOpOEe BpeMsl M3BJIeUb, IPUYEM CHOCOOBI NOMEIIEHUS U U3BJIe-
YEHUSI MOTYT OBITh JIIOOBIMH.

Haxonwurens JaHHBIX MOXET OBITH peai30BaH (U3MYECKH B BUAE MHUK-
poduiy, smyKa B KapTOTeKe, TaONMIBI B ONEpaTHBHOM HaMsTH, ¢aiiaa Ha
MarHUTHOM HoOcuTejde W T.1. Hakomurenb NaHHBIX Ha JUarpamMMe MOTOKOB
nmaeHEIX (puc. 18) mmenTuduuupyercs OykBoi «D» M TPOU3BOJIBHBIM YHC-
oM. VM HakomuTens BEIOMpaeTcs U3 cooOpakeHHsT HanOoiplie HH)Op-
MAaTHUBHOCTH VISl TPOCKTHPOBILUKA.

1
D Peectp Hanoromnarenbumka

Puc. 18. I'paduueckoe n3obpakeHne HAKOTTUTENS TaHHBIX

HakonuTens gaHHBIX B 00IIEM ciiydae sBJsieTcs Mpoodpazom Oyayliei
0asel JAHHBIX, 1 ONMCAHUEC XPAHAIINXCI B HEM HAaHHBIX JTOJKHO OBITH yBsA3a-
HO ¢ nH(popMarmoHHO# Mozaensio (ERD).
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IMoTok maHHBIX ompenenseT HHGOPMAIIHIO, IEPEIaBAEMYIO Yepe3 HEKO-
TOPOE COCAMHCHHE OT MCTOYHHMKA K MPHUEMHUKY. PealbHBIN MOTOK JaHHBIX
MOKET OBITh MH(OpMAIHE, MepeaBaeMoi 0 KaOellto MEXIy ABYMS yCT-
pO¥iCTBaMH, MEPECHUTACMBIMU IO MOYTE MUCHbMAMHU, MarHUTHBIMU JICHTAMHU
WA AUCKETaMH, IEPEHOCUMBIMH C OJJHOTO KOMITBIOTEpa Ha APYTOH, U T.1I.

IToTok maHHBIX Ha AHarpamMme U300pa)kaeTcs JTUHUEH, OKaHIUBAIOIICH-
csl CTPENKOH, KOTOpas MOKa3bIBaeT HalpaBiieHue, moTtoka (puc. 19). Kaxmsrit
MTOTOK TAHHBIX UMEET UMsI, OTPaKaIoIIee ero CoMepKaHNUe.

OT4eTHOCTH 10 IOA0XOJHOMY HAJIOTY

CdopmupoBatb
OTYETHOCTb O
TIOI0XOJTHOMY HaJIOTy >

Otnen
OTYETHOCTH

Puc. 19. IToTok gaHHBIX

7.2.2. IlocTpoeHne nepapxuu JMarpaMm OTOKOB JAHHBIX

I'maBHast menp moctpoenus uepapxun DFD 3akimodaercss B TOM, 9TOOBI
caenaTth TpeOOBAaHUSA K CHCTEME SICHBIMU M MOHATHBIMH Ha Ka)XIOM ypOBHE
JICTANIU3alMY, & TaK)Ke pa3OUTh 3TH TpeOOBaHHs HAa YacCTH C TOYHO OIpee-
JICHHBIMH OTHOIICHUSMH MEXIy HUMH. [ JOCTHXKEHHSI 3TOrO Iesecoo0-
Pa3HO MOJIb30BATHCS CICAYIOIIUMH PEKOMEH IAIUAMHU:

® pa3MeIaTh Ha KaxJIoW Auarpamme oT 3 1o 7 mporieccoB. BepxHss
IpaHHIa COOTBETCTBYET YEJIOBEYECKHM BO3MOXHOCTSIM OJHOBPEMEHHOTO
BOCIIPUATHS W TOHHMAHHS CTPYKTYPBI CIIOKHOH CHCTEMBI C MHOXXECTBOM
BHYTPEHHHUX CBSI3€H, HIKHSSA I'PaHUIIA BEIOpaHa M0 COOOpaKEHHUSAM 3APaBoro
CMBICTIa: HET HEOOXOAMMOCTH NETAIM3UPOBAThH IPOLECC THarpaMMoOH, co-
JieprKalliei BCero OAWH MPOIeCcC W JIBa;

® HE 3arpOMOXK/aTh AWArpaMMbl HE CYIIECTBEHHBIMH Ha JJAHHOM YPOB-
HE JIeTallsIMH;

® [ICKOMIIO3UIUIO MOTOKOB JAHHBIX OCYHIECTBIISITH MapajjielbHO C Jie-
KOMIIO3HITHEeH MPOLECCOB. DTU JBE PaOOTHI JOJKHBI BBIMOJIHATHCS OHO-
BPEMEHHO, a HE OJ{Ha IOCIIE 3aBEPLICHUs APYTOil;

e BBEIOHMpPATH SICHBIE, OTPAXKAIOIINE CYTh JIeJa UMEHA IIPOIECCOB U MOTO-
KOB, TIPH 3TOM CTapaThCs HE UCIIOIB30BaTh aO00OpEeBHATYPHI.
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ITepssiM marom npu nocrpoenun uepapxuu DFD sBnserca noctpoeHue
KOHTEKCTHBIX JuarpamMM. OOBIYHO MPH NPOEKTHPOBAHUU OTHOCHTEIILHO HPO-
CTBIX CHCTEM CTPOMTICS €IUHCTBEHHas KOHTEKCTHas Iguarpamma co 3Be3J0-
00pa3HOH TOIOJIOTHEH, B LEHTPE KOTOPOH HAXOAMTCS TaK Ha3bIBAEMBIN
TJIABHBIA TIPOIIECC, COCTMHEHHBIH C NMPUEMHUKAMHU W HCTOYHHUKaMH HHQOP-
MalHH, IOCPEICTBOM KOTOPBIX C CHCTEMOM B3aMMOAEHCTBYIOT IOJIb30BaTENN
U qpyrue BHemHHe cucteMsl. [lepen moctpoenneM koHTekcTHOH DFD Heob-
XOIMMO TPOAHAIM3UPOBATH BHEIIHNE COOBITHS (BHEUIHHE CYIIHOCTH), OKa-
3bIBAIOIINE BINSHNE HAa (PyHKIMOHMPOBAHHWE CHCTEMBI. KoIMuecTBO MOTOKOB
Ha KOHTEKCTHOW AMAarpaMme JOJDKHO OBITh IO BO3MOXKHOCTH HEOOJBIINM,
MIOCKOJIbKY KaXIbIi M3 HUX MOXKET OBITh B JAJIbHEWIIEM pPa30UT Ha HECKOJIb-
KO IMOTOKOB Ha CJIEAYIOIIHX YPOBHIX AUArpaMMBI.

Jlis mpoBepKU KOHTEKCTHOH JUarpaMMbl MOXHO COCTaBUTh CIIHCOK CO-
ObiThil. CiMCOK COOBITHI JOJDKEH COCTOSITh W3 ONUCAHUM JIEHCTBHIA BHEII-
HUX CYIIHOCTEeW (COOBITHIT) U COOTBETCTBYIONIMX PEAaKUUil CHCTEMBI HA CO-
oprTra. Kaxxnmoe coObITHe MOIDKHO COOTBETCTBOBATH ONHOMY (Wi Oolee)
MOTOKY JaHHBIX: BXOJHBIE MIOTOKH MHTEPHPETUPYIOTCS KaK BO3JACHCTBUSA, a
BBIXOJIHBIE IOTOKH — KaK PEAKIIMU CUCTEMBI Ha BXOJHBIE TOTOKH.

Ecmu i closkHOW CHCTEMBI OIPaHHYHUTHCS €IUHCTBEHHONW KOHTEKCT-
HOHN JuarpaMMoH, TOo oHa OyJIeT COAEpKaTh CIMIIKOM OOJIBIIOE KOINIECTBO
HCTOYHHUKOB M NPUEMHHUKOB HH(OPMALINH, KOTOPHIE TPYJHO PaclooXUTh Ha
JcTe Oymaru HopMasibHOTO (hopmara, ¥, KpOMe TOTO, €AMHCTBEHHBIH TJ1aB-
HBIN IIPOLIECC HE PACKPBIBAET CTPYKTYPhI TAKOWH CUCTEMBI.

JUIn CIOXKHBIX CHUCTEM CTPOMTCS MepapXHs KOHTEKCTHBIX TUArpaMM.
IIpu 3TOM KOHTEKCTHas AUarpaMma BEpPXHEro YpPOBHS COAEPIKUT HE €TUHCT-
BEHHBIH IJIaBHBIA Ipollecc, a HAabOp MOACUCTEM, COCAMHEHHBIX MOTOKAMH
naHHbIX. KOHTEKCTHBIE AuarpaMMbl CIEAYIOIIETO YPOBHSA AETATU3UPYIOT
KOHTEKCT U CTPYKTYpY HOJCHCTEM.

Hepapxusi KOHTEKCTHBIX AMArpaMM OIpeAesseT B3aUMOJEHCTBHE OC-
HOBHBIX ()YHKIIMOHAJIBHBIX MOJICHCTEM KaK MEXJy CO00M, TaK U C BHEITHUMHU
BXO/IHBIMH U BBIXOJHBIMH MOTOKAMH JAHHBIX M BHEITHUMHU OOBEKTaMM (HC-
TOYHHKAaMH W NPUEMHUKaMH MH(OpMannH), C KOTOPHIMH B3aUMOAEHCTBYET
cucrema.

ITocne mocTpoeHNS KOHTEKCTHBIX AMArpaMM IOJIy4YeHHYIO MOIENb cie-
JyeT TPOBEPHUTh Ha IOJIHOTY HCXOIHBIX JAHHBIX 00 O0O0BEKTax CHUCTEMBI U
H30JIMPOBAHHOCTE 00BEKTOB (OTCYTCTBHE MH(GOPMAIIMOHHBIX CBS3CH C ApY-
TUMH 00bEKTaMH).

Jnst xaxaod IMOACHCTEMBI, MPUCYTCTBYIOLIEM HAa KOHTEKCTHBIX JuUa-
rpaMMax, BBIIOJHSETCS ee aeranuzauus npu nomomu DFD. Dto MoxHO
cienaTh IyTeM MOCTPOSHHMS IHMarpaMMmbl Uil Kaxaoro coowrtus. Kaxnoe,
COOBITHE TIPEJCTABISETCA B BUJIE TPOIEcCa C COOTBETCTBYIONIMMH BXOIHBI-
MU U BBIXOJHBIMU IOTOKAaMH, HAKOMMUTEISAMU AAHHBIX, BHEIIHUMH CYIIHO-
CTSIMM U CCBUIKM Ha JPYTU€ MPOLECCHl A OMMUCAHMs CBSA3EH MEXIy 3TUM
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IIPOLIECCOM €r0 OKPY)KEHHEM. 3aTeM BCE MOCTPOEHHBIE JUarpaMMBbl CBOJSTCS
B OJIHY AMarpaMmy HyJI€BOTO YPOBHSL.

Kaxnpiit mpouecc Ha DFP, B cBoro ouepenb, MOXKET OBITH JETaIU3UPO-
BaH npu nomony DFD wiu (eciau mporecc 3J1eMeHTapHbIN) crienuUKaIum.
ITpu nerann3anyy TOMKHBI BBITOIHITECS CIECAYIONIUE IpaBHIa;

e MpaBWIO OANaHCHPOBKHU — MPH AETATU3ALUH IOACHUCTEMBI M HPO-
ecca ACTAIM3UPYIOas JuarpaMMa B Ka4eCTBE BHEIIHHX MCTOYHHKOB HIIH
MIPUEMHHUKOB JAaHHBIX MOXKET MMETh TOJIBKO T€ KOMIIOHEHTHI (TIOJCHCTEMBI,
MIPOLIECCHI, BHELIHNE CYNTHOCTH, HAKOIMTEIN JaHHBIX), ¢ KOTOPBIMH UMEIOT
UH()OPMALMOHHYIO CBSI3b JETAIM3UPYEMbIe MOACHUCTEMa WIM MpoLecc Ha
POIUTENBbCKOMN TuarpaMme;

e TMpaBWIO HyMepaluu — IpU AETaIHU3alUd IPOLECCOB JTOJDKHA MOJ-
JIepKUBAThCS UX Hepapxudeckas HyMmepauusa. Hanpumep, npoueccsl, netanu-
3UpyoLINe Ipolecc ¢ HoMepoM 12, momydator Homepa 12.1, 12.2, 12.3 u T.1.

Crneundukanus mnporecca NODKHA (OPMYTUPOBAaTH €ro OCHOBHBIC
(GyHKIMN TakuM 00pa3oM, 9TOOBI B JAIBHEHIIEM CHEIHAIHCT, BHITIONHAIO-
KN pean3alio MPOeKTa, CMOT BBIMOJIHUTD UX WM pa3padoTaTh COOTBET-
CTBYIOILYIO IPOTPaMMYy.

Criermudukanus sSBIIETCS KOHEYHOH BepmmHO# nepapxun DFD. Perme-
HHE O 3aBEpIICHUH JETAIN3aIH IPoLiecca U UCTIONb30BAaHUHN CIICITH(UKAINT
MIPUHUMACETCS aHAJTUTUKOM HCXOJIS U3 CIICAYIOLINX KPUTEPUEB:

® HaW4UA y Mpolecca OTHOCUTEIHHO HEOOJNBIIOro KOJIM4eCTBa BXOJ-
HBIX U BBIXOJIHBIX TIOTOKOB JIaHHBIX (2—3 MOTOKA);

® BO3MOXXHOCTH OIHCaHUS IPeoOpa30BaHuUs TaHHBIX IIPOLIECCOM B BHE
IIOCTIEIOBATENBHOTO aITOPUTMA;

® BLITNIOJIHEHUS MPOLIECCOM E€IUHCTBEHHON JIOTMYECKOW (DyHKLIMH Tpe-
00pa3zoBaHust BXOJHON HH(POPMAIMN B BEIXOAHYIO;

® BO3MOXXKHOCTH ONHCAHMS JOTUKH Ipoliecca MPH MOMOIIH CIIeIH(pHUKa-
uu Hebonbmoro oobema (He 6onee 20—30 cTpok).

Crnenndukanuy JOJHKHBI yOBIETBOPSTH CIEAYIOIINM TPEOOBaHUIM:

® IS KQXJOT0 Ipoliecca HIKHETO YPOBHS JIOJDKHA CYIIECTBOBATH OJI-
Ha U TOJILKO OJHA clienn(pUKanus;

e crnenudukanys A0HKHA OMpPENesTh Crocod mpeodpa3oBaHusl BXOJI-
HBIX TIOTOKOB B BBIXOJIHBIE;

e Her HeoOXoauMocTH (TI0 KpaiiHeil Mepe Ha ctajauu (GopMHpOBaHMs
TpeOOBaHU) ONPENIEISITh METO PEATU3AIIMU ATOTO MTPE0Opa3oBaHus;

e crenuduKanusg AOJDKHA CTPEMHUTHCS K OTPAHUYECHUIO M30BITOYHOCTH
HE CJIEYET MePEeoTpeiersITh TO, YTO yXKe ObIIO ONpe/ieNIeHo Ha THarpaMme;

e HabOp KOHCTPYKIMH JUIS MOCTPOSHUS CHEeNU(UKAIMNA TOIKEeH OBITh
MIPOCTBIM U TIOHATHBIM.

dakTiuecku crienu(UKaIK NPEACTaBISIIOT CO00M ONMCcaHus aaroput-
MOB 3aJia4, BBHINOJHIEMBIX Ipolueccamu. CrienuduKanum cojepkar HOMep
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W/WIM MM TIpoLiecca, CIIMCKU BXOJHBIX M BBIXOJHBIX JaHHBIX U TeJO (omnuca-
HHE) Ipollecca, sBIsIoLIeecs crenu(uKanueld ajJropurMa Win OIepaLuH,
TpaHcopMHpYIOIIEH BXOJAHBIC IMOTOKHM JAHHBIX 8 BBIXOAHBIC. lI3BecTHO
0O0JIBILIOE KOJIMYECTBO PAa3HOOOPA3HBIX METOJOB, MO3BOJSIOIIMX OIUCATh
Teso mporecca. COOTBETCTBYIONIME 3THM METOJAM SI3BIKM MOTYT BapbHpO-
BaThCsl OT CTPYKTYPHPOBAHHOTO €CTECTBEHHOTO SI3bIKa MIIM IICEBIOKOIA MO
BU3YaIbHBIX S3bIKOB TPOCKTHPOBAHUSL.

CTpyKTypHpOBaHHBIH €CTECTBEHHBIH SI3BIK IPUMEHSICTCS I YUTa0CIb-
HOT0, I0CTATOYHO CTPOTOTO ONMCaHMs crenudukanuii mpoueccos. OH mpen-
CTaBIsIET COOOH pa3syMHOE COYETaHHWE CTPOTOCTH SI3bIKa MPOTPAMMHUPOBAHUS
U YUTA0EIBHOCTH E€CTECTBEHHOTO SI3bIKa M COCTOUT U3 IOJMHOXECTBA CJIOB,
OpPraHM30BaHHBIX B OIPEJACICHHbIC JOTUYECKHE CTPYKTYpPBI, apupmernye-
CKHUX BBIPQKEHHH U IHATPaMM.

B cocTaB s13bIKa BXOJST CIIEIyIOIIHE OCHOBHBIE CUMBOJIBI:

® TJaroJsibl, OpPUEHTUPOBAHHbIE HA JICHCTBUE M NMPUMEHsEMbIe K 00BbeK-
TaMm;

® TEPMHUHBI, ONIPEEICHHbIC Ha JIT000# cTaguu npoekTa [10 (manpumep,
3aJ[a4d, POLIEAYPbl, CAMBOJIBI JaHHBIX U T.IL.);

® TIPEIUIOTH U COIO3BI, NCTIONIb3YyEMBIE B JIOTHIECKIX OTHOLICHUSX;

e 00mEeynoTpeOUTENbHBIE MaTeMaTHIecKue, (PU3NUECKHe M TeXHHUe-
CKHE TEPMHHBI;

e apudmMeTHYeCKUe YpaBHEHUS;

® Ta0JUIIBI, AUArpaMMmBbl, Tpadbl U T.I.. KOMMEHTAPHU.

K ympaBisiomuMm CTpyKTypam si3bIKa OTHOCSTCS IOCIIEJ0BaTeNbHas
KOHCTPYKIHUS, KOHCTPYKIMA BbIOOpa U uTepanus (IHUKII).

[Tpu KCnoIp30BaHUU CTPYKTYPUPOBAHHOTO €CTECTBEHHOIO SI3bIKA MPH-
HSTHI CIIEAYIOIIHE COTIIAIICHHS:

® JIOTHKA IpoIecca BBIPAXKAETCS B BHAE KOMOMHAIIMU IOCIEI0BATEIb-
HBIX KOHCTPYKLIMH, KOHCTPYKIIMH BHIOOpa U UTEpaIHi;

® TJIaroJisl JOJDKHBI OBITh aKTHMBHBIMH, HEIBYCMBICIEHHBIMUA U OpPHEH-
TUPOBAaHHBIMH HA LIEJICBOE JEHCTBHE (3AIIOJHUTH, BBIYUCIUTD, U3BJIEUb, a HE
MOJICPHU3UPOBATh, 00padOTaTh);

® JIOrMKa MpOoIiecca JOJDKHA ObITh BEIPa)KEHa YETKO U HEABYCMBICIICHHO.

ITpu moctpoennn uepapxun DFD mepexoanTs K AeTanu3anuyl mporec-
COB CIIEJyeT TOJILKO HOCIIE ONPEASNICHUS COJEPKaHNU BCEX MIOTOKOB U HAKO-
nUTeNei JaHHBIX, KOTOPOE OMMCHIBACTCS C IOMOIIBIO CTPYKTYP AaHHBIX. [1jist
Ka)JIOr0 IOTOKa JaHHBIX (POPMUPYETCsI CIHCOK BCEX €ro JIEMEHTOB JlaH-
HBIX, 3aTE€M 3JIEMEHTHI JaHHBIX OOBEANHSIOTCS B CTPYKTYPHI JIAHHBIX, COOT-
BETCTBYIOIIME OoJiee KPYNMHBIM OOBEKTaM JAHHBIX (HalpHUMep CTpOKaM J10-
KYMEHTOB HJIH 00BEKTaM MPEIMETHON 00JIacTH).

Kaxp1it 00beKT JOJDKEH COCTOSTh U3 3JIEMEHTOB, SIBISIOMINXCS €ro aT-
pubytamu. CTpyKTYphl JaHHBIX MOTYT COJEp)KaTh albTepHATHBHBIC, YCIOB-
HBIE BXOXK/ICHHS U UTEpallH. YCIOBHOE BXOJKIEHHE INOKa3bIBAET, YTO JIaH-
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HBII KOMIIOHEHT MOXET OTCYTCTBOBAaThb B CTPYKType (HalpHuMep, CTPyKTypa
«IaHHBIE O CTPAXOBaHUM» Ul 00BEKTA «CIy)Kalluii»). AJbTepHaTUBA O3HA-
YaeT, YTO B CTPYKTYPY MOXKET BXOJIUTH OJMH U3 NEPEUNCICHHBIX JJIEMEHTOB.
Wrepauus npepycMaTpuBaeT BXOXKICHHUE JIIOOOTO YHCIIA DJIEMEHTOB B yKa-
3aHHOM JIHama30He (HapUMep, JJIEMEHT «uMs peOeHKay I 00BeKTa «CiIy-
Kawuii»). s KaXkaoro 3JIeMeHTa JaHHBIX MOYKET yKa3bIBaThCS €ro THII (He-
NpepBIBHBIC WJIM AUCKPETHBIC NaHHBIC). J[s HempephIBHBIX JaHHBIX MOTYT
YKa3bIBAaThCS €IUHUNA U3MepeHHs (KT, ¢M U T.IL.), AMalla3oH 3Ha4eHHH, To4-
HOCTh IpencTaBleHUS U (opMa (U3HIECKOro KomupoBaHUs. I IuCKperT-
HBIX JJaHHBIX MOXET yKa3bIBaThCs TaOJHIa JOITYCTUMBIX 3HAUCHHUH.

[Nocne mocTpoeHust 3aKOHYEHHO MOJENN CUCTEMBI e¢ HEOOX0AUMO Be-
pudumpoBaTh (IPOBEPUTH Ha MOJHOTY U COIVIACOBAHHOCTH). B mosnHoi Mo-
JeTH Bce €€ OOBEeKTHI (II0JCUCTEMBI, MPOLECCHl, MOTOKU JAHHBIX) JIOJKHBI
OBITH MOPOOHO ONMHUCAHBI M JETATN3UPOBaHbI. BEHISBICHHBIC HEACTAIH3HPO-
BaHHbIE OOBEKTHI CIIEAYET AETalU3MpPOBATh, BEPHYBIINCH Ha MNPEABIIYIINE
mard paspaboTkd. B cormacoBaHHOW Mopeny Ui BceX NMOTOKOB TaHHBIX H
HAKOIUTENCH NaHHBIX JOJDKHO BBIIOJHATHCS MPABHIO COXpaHEHHs MH(OP-
MalUH: Bce MOCTYIAIOIINe Kyaa-TM00 TaHHbIe JOJDKHBI OBITh CUMTAHbI, A BCE
CUUTHIBACMBIC JaHHBIC JOJDKHBI OBITH 3aITUCAHEL

7.3. CpaBHUTenNbHbIM aHanu3 SADT-monenen
M AgMarpamMm noToKoB JaHHbIX

Kak yxe oTmedanoch, MpakTHUYECKH BO BCEX METOMAAX CTPYKTYpHOTO
moaxona (CTPYKTYPHOTO aHamn3a)| Ha cTaanu (GopMupoBaHus TpeOOBaHUN K
1O ncnonb3yr0TCs ABE TPYMIIIBI CPEACTB MOJCITHPOBAHHS:

® JMarpaMMbl, WUTEpPHPYIOIIHE (YHKIMH, KOTOPBIE CHCTEMa IOJDKHA
BEITIONTHATS, U CBA3U Mexay dtumu ¢pyakmmsaMu — DFD umn SADT (IDEFO);

e JMarpaMMbl, MOJINHpYIOIne JaHHble 1 ux oTHouieHust (ERD).

Takum oOpasoM, HanboJIee CYILIECTBEHHOE Pa3iiMiue MEXKIY Pa3HOBUIHO-
CTAMH CTPYKTYpHOTO aHaNM3a 3aKIIOYaeTCsl B CPEACTBaX (YHKIHOHAIHEHOTO
MozenupoBanus. C 3TON TOUYKM 3peHHsI BCe Pa3HOBUIHOCTH CTPYKTYpPHOTO aHa-
JIF3a MOTYT OBITh Pa30MTHI Ha JIBE TPYIIBI — Uctonb3yroiue DFD (B pasnuusbIx
HoTanwmsx) u ucnomp3ytomme SADT-monenu. CooTHOIIEHHE PUMEHEHHS 3TUX
JIBYX pa3sHOBHIHOCTEH cTpykTypHOro coctasmsier 90% mmst DFD u 10% nmns
SADT. BeposiTHO, COOTHOLIEHHE TAKOI'0 K€ MOpPs/IKa CIPABEUIMBO U VIS pac-
MIPOCTPaHEHHOCTH PACCMATPHBAEMbIX MOJIETIEH Ha MPAKTHKE.

CpaBHUTENBHBIN aHATU3 3THX JBYX Pa3HOBUIHOCTEH METOZOB CTPYK-
TYpPHOTO aHaJIM3a IPOBOJUTCS 10 CJICAYIONINM ITapaMeTpaM:

® 3JIeKBaTHOCTb CPEJICTB PEIIAEMBIM 3aadam;

® COTJIACOBAHHOCTH C IPYTUMH CPEACTBAMH CTPYKTYPHOTO aHAJIHN3a;

e uHTerpamnus ¢ nociexyronmmu cragusimu KL TTO (mpexae Bcero co
CcTaarel TPOESKTUPOBAHHMS).
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AnekBaTHOCTh cpeiacTB pemaeMbiM 3anadaM. Monenun SADT (IDEFQ)
TPaJUILMOHHO HCIOJIB3YIOTCS JUIsI MOAEIMPOBAHUS OPraHU3AIHOHHBIX CHUC-
TeM. C Opyroi CTOPOHBI, HE CYIIECTBYET HHUKAaKUX NMPUHLIUNHAIBHBIX OTpa-
HUYEHUM Ha ucnons3oBanue DFD B xauecTBe cpencTBa MOCTPOEHUs CTaTH-
YECKUX MOJENEH NEeSTeNbHOCTH oprann3anuii. CieqyeT OTMETUTbh, 9TO METO]
SADT ycremHO paboTaeT TOIBKO NMPH OMMCAHWU XOPOIIO CIICIU(PHUIIHPO-
BaHHBIX M CTaHJAPTH30BAaHHBIX OM3HEC-TIPOIIECCOB B 3apyOEKHBIX KOPIOpa-
musx, mostomy oH u npusaT B CIIIA B xadectBe TumoBoro. Hampmmep, B
MunncrepctBe 000poHB! CIIIA necaTku JeT CymecTBYIOT YeTKHE JOJDKHO-
CTHBIE WHCTPYKIIMHM M METOJHUKH, KOTOPBIC >KECTKO PErJIaMEHTHUPYIOT Hes-
TENbHOCTh TOAPa3AeICHUH, NEeNaloT €€ BBICOKOTEXHOJIOIMYHON U OpPUEHTHU-
poBaHHOW Ha Ou3Hec-mpornecc. B poccuiickoll AeHCTBUTEIBHOCTH C €€ Clla-
601 TunM3anyel OM3HEC-NIPOLIECCOB, UX CTUXUIHBIM MOSBICHHEM U Pa3BH-
THEM pa3yMHEe OPHUEHTHPOBATHCS HAa MOJEIH, OCHOBAaHHbIE HA NOTOKOBBIX
Juarpammax.

Ecmu ke peus mper He o cuctemax Boobdmie, a o OUC, To 3mecs DFD
BHE KOHKypeHIH. [IpakTiiyeckn mr0001 KIacc CHCTEM YCIICIIHO MOJIEIHUPY-
ercs npu nomoun DFD-opuentupoBanHbix MeTonoB. SADT-nuarpammel
OKa3bIBAIOTCS 3HAYUTEIHHO MEHEE BBIPA3UTEIbHBIMHU H, YIOOHBIMH IIPH MO-
nemupoBaanu DUC, Tak, xyru B SADT kecTko THUIMU3UPOBAHEI (BXOM, BBI-
XOJI, yIpaBlieHHe, MeXaHu3M). B To ke BpeMms nmpumeHuTenbHO K DUC ctu-
paeTcs CMBICTIOBOE Pa3IMune MEXIy BXOAAMHU U BBIXOJAMH, C OJHOH CTOPO-
HBI, U YTIPaBJICHISIMA U MEXaHU3MaMH, C IPYToil — BXOABI, BBIXOABI U YIIPaB-
JICHUA SBIIAIOTCS MOTOKAaMU JaHHBIX U NpaBUJIAMH UX Npeobpa3zoBaHusd. AHa-
JIN3 CHCTEMBI C MOMOIIBI0 MOTOKOB JaHHBIX M IPOIECCOB, UX Mpeodpa3yro-
LIKX, sIBIsieTCs] 00JIee MPO3pavHbIM U HEJIBYCMBICIICHHBIM.

Bonee Toro, B SADT BooOI1Ie OTCYTCTBYIOT BBIpa3uUTEIIbHBIE CPEICTBA
st mogenuposanus ocobernocteit DVIC. DFD e ¢ camoro Hagana co3jia-
BaJINCh KaK CPEACTBO MPOEKTUPOBaHUs MH(PopMarmoHHbIX cucteM (SADT —
KaK CpEeACTBO MOJIEIMPOBAHMS CHCTEM BOOOIIE) M MMEIOT Oosiee OOrarhlit
Ha0Op 3JIEMEHTOB, aJICKBATHO OTPAXKAIOMINX CHEHU(PHUKY TAKHX CHUCTEM (Ha-
TIpUMep, XpaHWINIIA JJaHHBIX SBISTIOTCS poodpasamu (aitios niu 6a3 naH-
HBIX, BHEIIHUE CYIIHOCTH OTPAaXar0T B3aUMOJEUCTBHUE MOJEIUPYEMOIl CUC-
TEMBI C BHEIITHUM MHPOM).

Hannume B DFD cneuudukaiiuii nporeccoB HUKHETO YPOBHS MO3BOJIS-
€T MPEOI0JETh JIOTHUecKylo HezaBepiieHHOCTh SADT (a uMeHHO 0OpBIB MO-
JIeTd Ha HEKOTOPOM JIOCTaTOYHO HU3KOM YpPOBHE, KOTJ/Ia JajlbHEHIas ee je-
Tanu3alusl CTAaHOBUTCS OECCMBICIEHHON) M MOCTPOHTH IONHYIO (YHKIHO-
HaJIbHYIO CHEeNU(HKALUIO pa3pabaTbiBaeMOil CHCTEMBI,

CorylacoBaHHOCTh C JAPYTMMH CPEACTBAMH CTPYKTYPHOTO aHaIH3a.
I'maBHBIM TOCTOMHCTBOM JFOOBIX MOZENEH SBISETCS BO3SMOXKHOCTh MX MHTE-
rpalyy ¢ MOAEISIMU APYTUX TUNOB. B MaHHOM cilyuae peub UAET O COrIaco-
BaHHOCTH (DPyHKIMOHAJIBHBIX MOJENEH CO CpeAcTBaMU MOJEINPOBAHUS JlaH-
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seix. CornacoBanne SADT-monenu ¢ ERD npakTtuueckd HEBO3MOKHO WIIU
HOCUT MCKYCCTBEHHBIN Xapakrtep, B cBoro ouepens, DFD u ERD B3aumnO
JOMOJHSIOT APYr ApYra U SIBJISIOTCS COTJIacOBaHHBIMM, MOCKOJIbKY B DFD
MIPUCYTCTBYET ONUCaHHE CTPYKTYp AAHHBIX, HEINOCPEACTBEHHO HCIOJb3ye-
Moe a7 noctpoeHust ERD.

WaTerpanus ¢ nocnexytomumu cragmsivu KL T10. Baxknast xapakrepu-
CTUKa MOJIENH — €€ COBMECTUMOCTh € MOJESIMU Nocaeayromux cranui K11
(Ipexzie BCEro CTaguM NMPOCKTHPOBAHUS, HEMOCPEACTBEHHO CIEAYIOIEH 3a
cranueit GopMupoBaHus TPeOOBAHMIA 1 ONHMpaloIIeics Ha e€ pe3yIbTaThI).

B 3axmroueHre HEOOXOIUMO OTMETHTH, YTO OJHUM U3 OCHOBHBIX KPUTE-
pHeB BbIOOpa TOTO WM MHOTO METOZA SIBJISIEMCSI CTENCHb BIAJICHUS UM CO
CTOPOHBI KOHCYJIBTaHTa WJIM aHAJUTUKA, TPAMOTHOCTb BBIPAXKEHHSI CBOHMX
MBICTIEH Ha s3bIKE€ MOJEIHPOBaHUA. B mpoTuUBHOM ciyuae B MOJENAX, MO-
CTPOEHHBIX C HCIOJBb30BaHUEM JIO00r0 MeToza, OyJeT HEBO3MOXKHO pa3o-
Opatbcsi.

KoHTpoabHbIe BONPOCHI

1. B 4eM 3aKiIF09aIOTCS] OCHOBHBIE IIPUHIIUIIBI CTPYKTYPHOTO MOIX0aa?

2. Kaxkoii cranmapt Ha ocHOBe MeToma SADT Obur mpuHAT Kak Qene-
panbHbii crangapt CILIA?

3. Yem ompepensrorcs HHTEPPEHCH MEXIy (YHKOUIMH B MOJICIH
SADT?

4. Yto oOmiero u B ueM paznuuus Mexay meromom SADT u moxenupo-
BaHUEM ITOTOKOB JJAHHBIX ?

5. B 1uem 3akitouaroTcst JOCTOMHCTBA U HEAOCTATKU CTPYKTYPHOIO MOJ-
xoxa?
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8. NIPOEKTUPOBAHUE U NPOrPAMMUPOBAHMUE MNC

Texnonornueckud UK npoektupoBanus [IC BkoyaeT Tpu mpoiecca
aHanM3, CHHTE3 M COIPOBOXJIEHHE. B mpolecc aHaimu3a BbIpabaThIBAIOTCS
TpeOoBaHUSI K CHCTeMe. 31iech 3aKiaabIBaeTcs (yHIAMEHT BCEro IPOEKTa,
BeJlb U3-3a HEMOJIHOTH U HETOUHOCTH B ONpeeNeHUH TpeOoBaHui moTepre-
JIM HeYZia4l MHOKECTBO IPOEKTOB. B mporecce cuHTe3a hopMupyercsi OTBET
Ha Bompoc: «Kakum oOpa3oM cuctema OyJeT peanr30BbIBaTh HPEIbSIBICH-
HBle K Hell TpeOoBaHuWs. BBINENSIOT TpW 3Tama CHHTE3a: MPOEKTHPOBAHME,
KOAMpOBaHHUE (IPOrpaMMUPOBAHNE) U TECTUPOBAHMUE.

PaccmorpuMm mH(OpManMOHHBIE TOTOKM Mpolecca pa3paboTKH Ipo-
rpaMMHBIX cpernctB (puc. 20). B npouecce ananuza dpopmupyrotcst nHdop-
MalyoHHasA, (YHKIHMOHANbHAs U NOBeneHdYecKas mMoaenu. OHU MOCTaBIISIO
9TaIy NPOEKTUPOBAHUS HCXOIHBIE JaHHBIE JUIsl paOOTHI.

WHdopmanmoHHas MOJIeNTb ONMICHIBAET HH(POPMAIHIO, KOTOPYIO JA0JDKHA
oOpabatbiBath cuctema. (DyHKIMOHAJIbHAs MOJENb OINpenessieT NepeYeHb
¢byuknuii 06padoTku. [loBeaeHueckass MOIENb GUKCHPYET JKEITaeMYI0 JTHHA-
MHKY CHCTEMBI (PEXUMBI ee paboThl). B Xo/e 3Tana mpoeKTupoBaHust IPOKC-
XO/UT pa3paboTKa JaHHBIX, pa3pabdoTKa apXUTEKTYphl M MpOLeIypHas pas-
pabotka I1C.

Pa3paboTka NaHHBIX — 3TO pe3yabTaT HpeoOpa3oBaHUsi WHPOPMAIMOH-
HOW MOJIeNH aHa/In3a B CTPYKTYPHI JaHHBIX, KOTOpPBIE MOTPeOYIOTCS A pea-
nm3armu 11C

Pa3paboTka apXUTEKTYpbl BBIJCISIET OCHOBHBIE CTPYKTYpHBIE KOMIIO-
HEHTBI U (PUKCHPYET CBSI3b MEXKAY HUMH.

IponenypHas pa3paboTka OMKCHIBACT MOCICIOBATEIBHOCTD ICHCTBUI B
CTPYKTYPHBIX KOMIIOHEHTaX, TO €CTh OIpeAeIsieT UX CoJepKaHue

CrnenyromuMy 3TallaMHl CHHTE3a SBISIIOTCA 3Tamnbl koguposanus I1C u
ero TectupoBaHus. Ho cieqyeT OTMETHUTh, UTO pelleHHs NPHHUMaeMble B
XO7Ie IPOSKTUPOBAHMS, JIEJIAIOT €ro CTeP KHEBBIM 3TAlloM Ipoliecca CHHTE3a,
3/IeCh 3aKIajpIBacTCd KadecTBO Oymymiedl cuctemsl. [IpoextupoBanne —
€IMHCTBEHHBIN MyTh, 00ECTICUNBAIOLINH TPABUIIBHYIO TPAHCIIALUIO TpeOoBa-
HUU 3aKa34MKa B KOHEUHBIH IPOrPaMMHBIN IIPOYKT.
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[ Oran BeIDAaOOTKH TDEOOBAHUI ]

~

Mogens ananuza
* Undopmannonnas
* OyHKIMOHATbHAS

« [loBeneHueckas l

[ Drar MpoeKTUDOBAHNUS
IIpouenypuas PazpaboTka Paspabotka
paspaboTka APXUTEKTYPBI AQHHBIX
v v v
[ OTan KoIUDOBaHUS ]
IporpamMMHBIE MOTYIH
[ DTarn TeCTHPOBAHUS ]

v

Puc. 20. Cxema stanoB pazpadotku [1C
8.1. NpoekTuposaHue MNC

[IpoexTnpoBaHne — UTEPAMOHHBIA IIPOIECC, MPU MOMOIIM KOTOPOTO
TpeboBannss k IIC mpeobOpasyrorcss B WHXKCHEPHBIC IIPEICTaBICHHS
IIC.IIporiecc MpOEKTUPOBAHMUS BKIIOYAET B CEOsl aHATM3 U ICKOMITO3HILIUIO
3aJia4 U JaHHbIX B COOTBETCTBUH C HPHHSATHIM METOJOM MPOCKTUPOBAHUS U
3aBeplIaeTCsl IOCTPOSHUEM HEePapXUUECKOil CXeMBbI, OTPaXkaloIeH CTPYKTYp-
HBIE B3aMMOCBSI3U MEX/IY BCEMH MOJYJISIMH, ONMCaHUeM (YHKIHMHA KaXI0To
MOJyJIsl M MHTepdelica Mexxay HUMHU. TakuMm 00pa3oM BBLACISIOT IPEABapH-
TEJILHOE IPOEKTUPOBAHHUE, KOTJA CTPOUTCS apXUTEKTypa CHUCTEMBI, 3aTeM
JIeTaJIbHOE MPOEKTHPOBAHHE YTOYHSET APXUTEKTYPHBIE a0CTPaKkIUH M Ta-
paJuIeNIbHO TIPOMCXOANT MHTEp]EHCHOEe POEKTHPOBaHKE, rie Gopmupyercs
rpadudeckuit uaTepdetic cucteMs (puc. 21).

[IpenBapuTenbHOE MPOSKTUPOBAHKE BKIIIOYAET TPU THIA JAEATEIHLHOCTH:

e CrpykrypupoBaHue cuctembl. CucreMa CTPYKTYpHpyeTcsi Ha He-
CKOJIBKO ITOJICHCTEM, TJI€ TI0J1 MOJICHCTEMON MOHNMAaeTCs He3aBUCUMBII TpO-
rpaMMHBII KOMIOHEHT. OTpenensroTcss B3auMOJICHCTBUS TTOACHCTEM.

e MopgempoBanue ynpasieHus. OnpenenseTcss MoAenb CBA3eH ynpas-
JICHUS] MEX/IY YaCTSIMH CHCTEMBI.
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ApxuTekTypa CTpyKTYpbl AQHHBIX U

TpeGosaHus NporpamMM 1 AaHHbIX anropuTMbl Nporpamm

NpoeKTnpoBaHue NpoeKTnpoBaHue

' MpepBapuTensHoe ' [eTtanbHoe P

e e e — — > WuTepdeiicHoe | _ _ _ _ 1
MPOEKTUPOBaHUe

Puc. 21. MudopmarmoHHbIe MOTOKH Iporiecca pazpadorku [1C

e JlexoMIo3uiys nojcucTeM Ha Moxymu. Kaxaas moacuctema pasouBaeTcst
Ha Moy i. OnpenesioTCs TUTIBI MOAYIIEi 1 MeKMOYIIBHBIC COSTMHCHUS.

8.1.1. MoayJbHOCTH POrpaMm

IIC co3pmaercsi Ha OCHOBE MOJIYJBHO-MEPAPXMUECKOH CTPYKTYpHI, CO-
CTOSIILIEN U3 OTHAENbHBIX MOAYJIEH.

Mooynb — otnenvHas, (QyHKIMOHAIbHO 3aKOHYEHHAs IpOrpaMMHas
€IMHNLA, KOTOPask MOXKET IPUMEHATHCS CAMOCTOSTENIBHO JU00 OBITh YacThIO
IIPOrpaMMBI.

Ilo ompenenernto I'. Maitepca, MomymsHOCTB — cBo¥icTBO I10, obectie-
YHMBAIOIIEE WHTEIIEKTYyadbHYI0O BO3MOXKHOCTH CO3JAaHHUS CKOJb YTOJHO
CIIOKHOI cucteMbl. Moyns 00agaeT TpeMsi OCHOBHBIMU NTPH3HAKaMH:

e peanu3yeT OAHY WM HECKOIBKO (YHKIHIA, T.€. BBIIOJIHIET KaKOE-TO
JieiicTBUE;

® HMeeT ONPEACTICHHYIO JIOTHYECKYIO CTPYKTYPY, T.€. OIpEeAessieT ero
BHYTPEHHHUH anropuT™ (TO, KaK MOYJIb BEIITOTHSAET (DYHKIHIO);

® JCIIONB3YeTCs B OJHOM WJIM HECKOJBKHX KOHTEKCTAaX — OIMCHIBAET
KOHKPETHOE MCIOJIb30BaHUE MOYIIS.

Ipuain nadopMarmonHoi 3akpeitoctr (aBtop — . Ilapnac, 1972) yr1-
BEPIK/IAET: COJIEPIKAHUE MOJIYJIEH JOIDKHO OBITh CKPBITO IPYT OT Apyra. Moayib
JIOJDKEH OTPEAENATHCS U MPOEKTUPOBATHCS TaK, YTOOBI €ro COAEpX HUMOoe OBLIO
HEJZIOCTYITHO TEM MOJIYJISIM, KOTOpBIE HE HY>K/IAl0TCs B TaKOH HH(opManuy.

WudopmannonHas 3aKpbITOCTh O3HAYAET CIIEAYIOIEe:

® BCE MOJYJIM HE3aBHCUMBbI, 0OOMEHMBAIOTCS TOJILKO MH(pOpMaIueH, He-
00X0aUMOI 1Tl pabOTHI;

® JIOCTYII K ONEPAIisiM U CTPYKTYypaM JTaHHBIX MOIYJISI OTPAHUYCH.
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JocronHcTBa MHPOPMAITMOHHOM 3aKPBITOCTH:00ECIIEYNBACTCSI BO3ZMOXK-
HOCTbH Pa3pabOTKH MOJYJIEH pa3IMyHbIMU HE3aBUCUMBIMH KOJUICKTHBAMH;

e olecneunBaeTCs JIeTKask MOAN(HUKALUS CHCTEMBI.

VneansHbIit MOIyIb UTPAET POIIb «IEPHOTO SIIUKAY», COIEPKUMOE KOTOPO-
TO HEBUAUMO APYTHM MOIYJISIM, €I0 JIETKO Pa3BHUBATh U KOPPEKTHUPOBATH B IIPO-
Liecce COMPOBOXKIEHUS Iporpammsbl. Jliist oOecrieueHus TaKMX BO3MOXKHOCTEH
CHCTEMa BHYTPEHHHX W BHELIHHX CBS3€il MOMYSl JOJDKHA OTBEYaTh OCOOBIM
TpeOoBaHMsAM. PaccMOTpHM XapaKTepUCTHKY BHYTPEHHHX M BHELITHUX CBSI3EH.

Cesazannocme MoOyasi — Mepa 3aBUCMOCTH €ro JacTeil. UeM BIIIe CBS-
3aHHOCTh MOAYJIS, TEM JIydIlle Pe3yibTaT MPOEKTUpOBaHU. 11 n3MepeHus
CBS3HOCTH HCIONB3YIOT ToHsATHE cwibl cBs3HocTH (CC). Cywecmsyrom
7 THIIOB CBSI3HOCTH.

1. Cessnocts mo coBnaseHuto (CC=0). B mMoxyne OTCYTCTBYIOT SIBHO
BBIp@KEHHBIE CBsA3U. Hampumep NOBTOPSIOMIMECS 3JIEMEHTHI IMPOTrPaMMBbI
BBOJISITCS B MOJYJIb.

2. Jlormueckas cBsa3HOcTh (CC=1). Yactn Momyns OOBETUHEHBI MO
npuHOUIY GYyHKIHOHAIBHOTO Mogobus. Hanpumep, Moayns cocTout n3 pas-
HBIX IpOrpaMM 00pabOTKH OIIUOOK.

3. Bpemennas cBszaHHOCcTh (CC=3). YacTu Mozynsa HE CBS3aHBI, HO HEOO-
XOJIMMBI B OJTH U TOT YK€ MOMEHT BpeMeHH. Hanpumep, ipu BXoJie B cUcTeMy.

4. lponenypuas cesi3HOCTH (CC=5). YacTu MOIyms CBA3aHBI MOPSIIKOM
BBINTOJTHAEMBIX JCHCTBHH, PEeaM3yIOMNX CLeHapuii moBeaeHus. Hampumep,
ecTh (PyHKIMOHAJIbHASA 3aBHCUMOCTb MEXIy NEPEMEHHBIMH, ONHCHIBACTCS
ITOPUTM BBITIOJHEHUS KaKOW-THO0 3a1a4H.

5. KommynukatuBHas cBsizHoCTh (CC=7). Moaynp obnagaer mpoiie-
JYPHOU CBS3aHHOCTBIO, BCE €ro (PYHKIMHU CBS3aHBI 4Yepe3 MCIOJIb3yeMble
nanHble. O0Imas CTPyKTypa JaHHBIX SBISETCS OCHOBOI.

6. Nadopmarnmonnas cBs3HOCTh (CC=9). BrIxoqHbBIC JaHHBIC OJHOW YaCTH
MOJIYJISl MCHONIB3YIOTCSL KaK BXOJHBIC JTaHHBIE APYrod 4acTH Momyis. Momyib
pazOuBaeTcst Ha MOAMOYJH (TIOC/IEJOBATEIbHbIE YaCTH), BHIIOJHSIONINE He3a-
BUCHUMBIC (DYHKIIUH, HO BMECTE PEATU3YIOIIUE SAUHYIO (DYHKITHIO.

7. @yaknuonanbHas cBI3HOCTh (CC=10). Mojysb BBIOJHAET Ompese-
JICHHYIO0 (DYHKIIMIO, HO HE MOXET ObITh pa30MT Ha JBa win Oojee Ipyrux
MOJYJEH.

Bropoii myTh HOCTHKEHHS HE3aBUCUMOCTH MOJTYJIeii COCTOMT B MUHHMHU3a-
LM CBSI3M MeXIy HUMH. CreruieHne Motysiei — Mepa HE3aBHCHMOCTH MOJTyJIer
TI0 JJaHHBIM, XapaKTepH3yeTCs KaK CIOCOOOM Iepeaauy TaHHbIX, TaK ¥ CBOMCT-
BaMH CaMMX 3THX HaHHBIX. Craboe crernseHne Ooee jKeIaTenbHo, TaK KaK 3TO
O3Ha4aeT BBHICOKMH yPOBEHb MX HE3aBHCHUMOCTH. MOy SIBISIOTCS TTOTHOCTBIO
HE3aBUCHMBIMH, €CIIM KaXK/bIA U3 HUX HE COJEPIKUT O IPYrOM HUKaKoH uHpOp-
Maruu. Yem Gostbliie HHGOPMALIUMK O IPYTUX MOJYJISIX UCTIONB3YETCs B HUX, TEM
0oJiee OHM HE3aBUCHMBI U TEM TECHEE ClICTIJICHHE.
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Tabnuua 2

XapakTepucTHKA CBA3HOCTH MOIYJIfl

CBs3HOCTH ComnpoBok1aeMOCTh

DyHKUHOHATIbHAS
WNudpopmanmonHas Jlydmmasi compoBOX1aeMOCTh
KommynukatuBHas
IIpouenypnas
Bpemennas

Xynuias conpoBOXIaeMOCTh
Jlornueckas

CBSI3HOCTB 110 OTIPEIECICHHUIO

Jis u3MepeHMs CLEIUIEHUS MCHOJb3YIOT TOHATHE CHIIBl CLEIUICHUS
(CL). CymmiecTByIOT 7 THIIOB CIICTIIICHUS.

1. Cuemurenne mo xonam (CLI=10). Ecmu xomsr ux KOMaHA mepemMera-
IOTCS IPYT € JPYTOM. DTO CIEIUICHHE BO3HUKAET TOT 1A, KOT/Aa ISl OJJHOTO U3
MOIyJell JDOCTYHMHBI BHYTPEHHHE OONAacTH APYroro 0e3 oOpameHus K ero
TOYKaM BXOJa WX KOTJa B MOIYJIS UCTIOIB3YIOT OOIINI YIaCTOK IMaMsTH C
KOMaH[aMH;

2. Cueruenne no odbuieit oonmactu (CL=7). Ecnn mMomynu pazgenstor
OJIHY H TY’Xe INI00aNIbHYIO CTPYKTYPY JaHHBIX;

3. Cuemtenue no BHenrHuM ceblikaM (CL=5). Ecau ects noctyn k nas-
HBIM B JIpYTOM MOAYJE Yepe3 BHEUIHIOK TOUKY BXoJa. MoJynH cChIIaroTcs
Ha OJMH U TOT e IT00abHBIN 3JIEMEHT TaHHbIX.

4. Crerurenne o ynpasieruto (CI=4). Onua MOIysb yIpaBIsSeT pemieHu-
€M BHYTpPH JPYTOT0 MOJYIIS, C IOMOIIBIO PA3INYHBIX MTepeKITFoUaTeNieid u T. 1. ;

5. Cuennenwue o o6pasiy (CL=3). Eciu mapameTpsl, iepegaBaeMbie OT
MOJyJISl K MOAYIIIO, COAEPIKaT CTPYKTYPY JaHHBIX;

6. Cuerutenue no ganaeM (CLI=1). ITapameTpsl 0fHOTO MOIYIS TIepe-
JAFOTCS B IPYTOH B BHJE MMPOCTHIX DIIEMEHTOB JTAHHBIX.

7. HezaBucumoe crieruienne (CL[=0). Moaynu He BBI3bIBAIOT APYT Jpyra
1 He 00pabaThIiBalOT 00IYI0 HHPOPMAIIHIO.

Xopommii Moy 00Ja1aeT HAMBBICIIEH CBA3HOCTHIO U HAMMEHBITUM
CIETJICHHUEM.

JloOuThCSl HE3aBUCUMOCTH MOJYJISi MOXHO, YUUTHIBAs Cleaytonue (ak-
TOPBI:

e pasmep Moxaynss. OT HEro 3aBHCHUT YUTAEMOCTb, CIIOKHOCTH, TECTH-
pyemocts (unean: ot 10-100 omepatopoB);

® MpeJicka3zyeMocTh Moayitsi. Pabota Motysist oypkHa OBITh HE3aBHCHMA OT
MPEIIECTBYIOIUX BBI30BOB, T.€. HE JOJLKEH XPaHUTh OCTATOUHbIE JAHHBIE;
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® CTPyKTypa NpHHATHA peuieHus. Moaysb, IPUHUMAIOMIMN pelIeHHe
JIOJDKEH BBI3BIBATHCS MOAYJIEM, COAEPIKAILUM TaKOE PELICHUE;

e MUHMMH3aLUUS JOCTyNa K JaHHBIM. JlaHHBIX, HA KOTOPBIH MOIYINb
MOXKET CCBhIIATBCS, IOJDKEH OBITh CBEJICH K MUHUMYMY;

® BHYTPEHHHE MPOLEAyphl. M30eraTh MpruMeHEHUsI B MOAYJIE BHYTPEH-
HUX MPOLEYP HIH OPOPMIIAT UX KaK OTACIbHBIC MOMYIIH.

8.2. NMporpammupoBaHne moaynemn

[IporpammupoBaHye MOIYJISI BKIIOYAECT:

1. Buibop sizbika npocpammupoganus. CylmecCTBEHHOE BIWSHHUE Ha BbI-
00p s13bIKa OKa3bIBAIOT €0 BO3MOXKHOCTH 0OECIIeurBaTh HAAEKHBIN MpoLecc
MOJYYSHHsI IPOTrpaMM, HAJMYUE M cHenu(pHrYeckue 0COOCHHOCTH KOMITHIISI-
TOpa u T.nI.

2. Ilpoexmuposanue eHewHux cneyuguxayuti mooyns. BHemHue cre-
TU(pUKAIIAA MOIYJIIS TOJDKHBI CONEPKATh CIIEAYIOMIYI0 HH(OPMAITHIO:

a) UM MOAYJIS. YKa3bIBaeTCs MUMsI, C IOMOIIBI0 KOTOPOTO MOKHO 00Opa-
TUTHCS K MOJTYITIO.

0) ¢ymkmusa. OmpenernsieTcs, 9TO AelaeT MOAYJNb, KOTJa OH BBI3BaH, a
TakXKe ero Ha3HadeHHEe. DTOT JIEMEHT Crieln(pUKan He JODKEH CONepKaTh
CBEJICHHS O TOM, KaK (DyHKLIUS pean3yercs.

B) CIIMCOK NapamMeTpoB. OMpeaesioTCcs YUCIO U MOPSIOK IMapaMeTpoB,
IepeaBaeMbIX MOAYIIIO.

r) BXoJHbIe NapaMeTpsl. [1onpoOHO OomMCHIBalOTCS BCe BXOAHBIE MapamerT-
pb! (yKasbIBaroTcs aTpuOyThl, (hopMaT, pasMep, eIUHHULIBI N3MEPEHHS, a TaKKe
JIOITyCTUMBIE ANAIia30HbI BO3MOXKHBIX 3HAUEHUH BCEX BXO/IHBIX APAMETPOB).

II) BBIXOOHBIC TapameTpbl. OTHCHBAIOTCS BCE TAaHHEBIC, BO3BpAIaeMbIC
MOJTyJIEM.

€) CBS3b MEXIy BXONHBIMH ¥ BBIXOJHBIMH JaHHBIMH. OIHUCHIBacTCS
B3aHMOCBSI3b MKy BXOJHBIMU U BBIXOJHBIMHU JaHHBIMH, T.€. KAKHE BBIXO-
HBIC JAHHBIC HA OCHOBE KaKMX BXOIHBIX JaHHBIX MONy4atoTcs. OnpenensroT-
cs BEIXONIHBIC JaHHBIC, BO3BpAIllacMbIC B BBHI3BIBAIOMIMN MOIYIh B CiIydae
OIIMOOYHBIX BXOJHBIX JaHHBIX.

K) onrcaHue BHEMHUX 3P ¢eKxToB. JlaeTcst onmrcanne BceX BHEIIHUX JIJIS
MPOrpaMMbl MJIM CHCTEMBI COOBITHH, MPOUCXOISIIMX MPHU PadOTe MO,
TaKHX, KaK IPHUEM 3arpoca, Bbiada cooOmeHnit 00 ommoKax u T. II.

3. Ilposepra npasunvnocmu enewtnux cneyugpuxayuii mooyas. Ilpa-
BHJIBHOCTD CTICITU(HUKAIMN KaKIOT0 MOIYIS JODKHA OBITH MIPOBEpEHa CpaB-
HEHHEM UX ¢ MH(opMaIueid 0 B3aNMOCBS3AX, MMOTYYCHHOHN MPH MPOSKTHPO-
BaHUH CTPYKTYPHI MPOTPaMMBI M B PE3YNIbTaTe MOCICIYIOIIEr0 00CYKICHUS
BCEMHU ITPOTPaAMMHUCTaMH, pa3padaTHIBAIOIINMH BBI3BIBAIOIIUE MOJIYIIH.

4. BeIOOp aJiropuT™Ma 1 CTPYKTYPHI IaHHBIX.
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5. Ogopmnenue nauana u xonya 6yoyueeo modyns. IlpegycmarpuBaert-
csi ohOpMIICHHE MOIYJISl B COOTBETCTBUH C TPEOOBAHUSIMU HPHHSITOTO S3bIKA
POrpaMMHPOBAHHSI.

6. Obvasnenue gcex OanHbiX, UCTIONB3YEMBIX B KaueCTBE I1apaMeTpOB.
3amuchIBalOTCSI COOTBETCTBYIOIINE OMIEPATOPHI O0OBSIBICHUSL.

7. Obvagrenue ocmasuiuxcsa OaHHbIX. 3aTICHIBAIOTCA ONEPaTOPhl 00B-
SIBJICHUS] BCEX OCTABIIMXCS JIAHHBIX, KOTOPBIE JOJDKHBI OBITh UCIIOJIB30BAHBI
B MOJYIIE.

8. Hemanuzayuss mexcma npocpammel. Ha 3TOM 1Iare MCIHONIB3YIOTCS
METO/Jbl IOLIATOBON JAETANH3alUK M CTPYKTYPHOTO MPOrPaMMHPOBAHHS.
THowazoeas demanuzayuss — TPOLECC Pa3NIOXKEHUS (IIPOU3BOAUTCS CBEPXY
BHH3) (QYHKIUHM MOAYJIS Ha moAQyHKIMH. B KOHeuHOM HTOre MOA(DYHKIMH
MPEBPALIAIOTCS B IIATH TPEOYeMOi MpOorpaMMBbl.

9. OkoHYATENILHOE OMHUCAHKIE TEKCTa MPOTPAMMBI.

10. Iiposepxa npasunvrocmu npocpammvl. IIpoBepka MOXET OCYIIECTB-
JSIThCS KaK B (DOpME CTAaTUUECKOTO YTEHHS MPOrPaMMBI (TEKCT IPOTrPaMMBI MPo-
CTO TIOYMTAETCSI OT HAaJana J0 KOHIA), TaK U B GopMe IUHAMHUYECKOTO YTCHHS
(MCTIONB3YIOTCS TUHAMHYIECKHE TEKCThI MPH OTCIICKUBAHUU POTPAMMBI).

11. Komnunsyus modyist. DTOT 1IAT OTMEYAET MEPEX0]] OT MPOSKTUPO-
BaHUS K TECTUPOBAHUIO MOJTYJISL.

8.3. dyHKUMOHaNbHbIE MOAENN UCNONb3yeMble
Ha CTagun NPOEeKTUPOBaHMUA

OyHKINOHAIBHBIE MOJIEINH, UCIOIb3YEMbIE Ha CTaANN MPOCKTUPOBAHHS
1O, nmpenHa3HaueHsb! U ONMMCAHUA (YHKIMOHAIBHON CTPYKTYPHI IPOCKTH-
pyemoii cuctemsl. I[loctpoennsie panee DFD npu 3ToM yTOuHSsIIOTCS, paciu-
pAIOTCA M JOTOJNHSAIOTCS HOBBIMU KOHCTpYKUUsAMU. [Tomumo DFD moryT uc-
TI0JIb30BATHCS M APYTHE AUArpaMMBbl, OTPAXKAIOIINE CUCTEMHYIO apXUTEKTYpY
I1O, mepapxuro 3KpaHHBIX (JOPM M MEHIO, CTPYKTYPHBIE CXEMBI IPOrpaMMm
(cTpykTypHBIE KapThl) U T. 1. CocTaB AMarpaMM U CTETEHb WX JeTaN3allun
OTIPENIEIAIOTCS HEOOXOIMMOM TOITHOTON ONMHCAHUS CHCTEMBI JJISl HEeIOoCpea-
CTBEHHOTO NEPeXoa K ee MocleaAyomei pean3aliy (IporpaMMUpPOBAHHUIO).

Tax, Hanmpumep, 111 DFD nepexoz ot Moaenu 6u3HeC-poIeccoB opra-
HU3AIMH K MOJIEIH CUCTEMHBIX MIPOIIECCOB MOXKET IIPOUCXOANUTH CIIEAYIOIINM
obOpazoM:

® BHCIIHWE CYNIHOCTH Ha KOHTEKCTHOW IuarpamMMe 3aMEHSIOTCS WIH
JOTIOJIHSIOTCS TEXHUYECKHMH YCTPOWCTBaMHU (Hampumep, paboOuMMH CTaH-
LUSIMU, IPUHTEPAMH U T.JI.);

® /Uil KaXKIOTO IIOTOKAa JI@HHBIX OIPEJENseTCs, MOCPEICTBOM KaKHX
TEXHHYECKHUX YCTPOUCTB MH(POPMAIINS NTEPEAACTCS HITH TPOU3BOANTCS;

® IIPOIIECCHI HA AuarpaMMe HyJIeBOTO YPOBHS 3aMEHSIOTCS COOTBETCTBYIO-
IMMH  TIPOTIECCOPaMU — 00padaTHIBAIOIIMMH  yCTPOWCTBaMHU  (TIpoOLIECCOpaMu
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MOTyT OBITH Kak TexHuueckue yctporcrsa — [IK KoHeuHbIX mosb3oBarenei, pa-
0oune CTaHIMK, CepBepbl 0a3 JaHHBIX, TAK U CIyKalllUe — UCTIONHHUTEINN);

e ompenensieTcss ¥ M300paxkaeTcs Ha MarpaMMe THII CBSI3U MEXy Ipo-
neccopamu (Hampumep, jJokanbHas ceth — LAN — Local Area Network)

® OMpEeNeNsIoTCs 3a4ady A KaXIOro mporueccopa (IPHIOKEHHs, He-
00xoauMbIe UIS pabOTHl CHUCTEMBI), JJISI HUX CTPOSTCS COOTBETCTBYIOIIHE
auarpaMmsl. OnpesiensieTcst TUM CBSA3M MEXIy 3a1adaMu;

® YCTaHABIMBAIOTCA CCHUIKM MEXIY 3a/a4aMH U MPOIECCAMU THarpaMm
MIOTOKOB JAHHBIX CIICAYIONIUX YPOBHEH.

Hepapxust 5KpaHHBIX (OPM MOJETHPYETCS C MOMOLIBIO JHarpaMM I10-
crenoBaTesIbHOCTEH 9KpaHHBIX (hopM. COBOKYITHOCTh TaKHMX JUAarpamMm Ipe-
CTaBJsIeT co00i1 abCTPaKTHYIO MOJIENb OJIB30BATENILCKOTO NHTEp(eiica crc-
TEMBI, OTPAXKAIOIIYI0 IOCIENI0BATEIHLHOCTh IMOSBICHUS JKPaHHBIX (opM B
npuwiokeHnd. IlocTpoeHne nuarpaMM TOCIEIOBAaTENLHOCTEH IKpaHHBIX
(OpM BBINIOJHSETCS CIEAYIOIUM 00pa3oM:

Ha DFD Br1OuparoTcsi HHTepaKTHBHBIC MIPOLIECCH HIDKHETO YpoBHs. MHTe-
PaKTHBHBIE TPOIECCHI HYXKIAIOTCS B MOJIB30BATEILCKOM HHTEpdeiice, mo3tomy
MOXKHO OTPEJICNTUTB SKPaHHYIO0 (POPMY I KXKIOr0 TAKOTO MPOLecca;

®dopma nrarpaMMel H300paXKaeTcsi B BUIE MPIMOYTOIbHUKA JUIS KaXKI0-
IO MHTEPAKTUBHOTO MpOIecca Ha HIKHEM YPOBHE JTarpaMMBI;

e onpenenseTcs CTPyKTypa MeHIo. [l 3TOro MHTEpaKTHBHBIE MpoLec-
CBI TPYNIHUPYIOTCS B MEHIO (JIN0O Tak ke Kak ¥ MOZEIH IMPOLEeCcCOB, JHO0
JIPYrHUM CHOCOOOM — 10 (DYHKUMOHAJIBHBIM MPU3HAKAM HMJIM B 3aBHCUMOCTHU
OT IPHHAJICIKHOCTH K ONPEJICICHHBIM 00BEKTaM);

e (GOpMBI ¢ MEHIO M300paXkatOTCst HaJ (OpPMaMH, COOTBETCTBYIOIUMHU
WHTEPaKTHBHBIM IIpPOIECCaM, M COCAMHSIOTCS C HUMHU IEpPEeXoJaMH B BUIE
CTPEIIOK, HAIPaBJICHHBIM OT MEHIO K (hopMawm;

e ompenenseTcss BepxHsasa Gopma (TimaBHas (Gopma IPUIIOKEHHS), CBS-
3bIBAIOMIAsl BCE (POPMBI C MEHIO.

KoHTpoabHbIe BONPOCHI

. UTto Takoe MOIyib, KAKUMH OH 00JIaiaeT Mmpu3HaKaMu?
. Uto Takoe (pyHKIMOHAIbHAS CBSI3HOCTH?

. Kakue Buibl CBA3HOCTH MOYJIeH BB 3HaeTe?

. Uto Takoe clierieHue Moysien?

. Kakue Buzp! crierieHust Moyieit Bbl 3HaeTe?

. UTO NOHMMAIOT TIOJT CTHJIEM MPOTPaMMUPOBaHUSA?

. Uro Takoe AeTanbHOE KOAWPOBaHHE?

~N NN AW =
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9. OB bEKTHO-OPUEHTUPOBAHHbIA NOAXON,
K MPOEKTUPOBAHUIO NPOrPAMMHOIO
OBECIEYEHUA

9.1. CywHocTb O6BLEKTHO-OPMEHTUPOBAHHOIO Noaxoaa

O6veKmHO-0pUeHMUPOBAHHbIT TIOJIXO]] UCIOIB3yeT OOBEKTHYIO JIECKOM-
MIO3UIIHIO, TIPU 3TOM CTaTHUYECKas CTPYKTypa CHCTEMBI OIUCHIBAETCS B TEp-
MHUHaX 0OBEKTOB M CBSI3€H MEK1y HUMH, a TIOBEJICHUE CUCTEMbI OITMCHIBACTCS
B TePMHHAaX OOMEHa COOOIICHUSMH Mexay oObekramu. Kaxaplii oObekT
cucTeMbl 001a1aeT CBOUM COOCTBEHHBIM MOBEICHHEM, MOJCIUPYIOIIUM I10-
Be/IeHHE 00BEKTa PEaIbHOTO MUpa.

KonuenTtyansHo# 0CHOBOH 00BEKTHO-OPHEHTHPOBAHHOTO MOAXOMAA SBIIS-
eTcst obvekmuas mooensb. OHa umeem yemsipe 2J1AGHbIX CEOLUCMEA
abcmpazuposanue (abstraction);
unkancynayus (encapsulation);
moodyrneHocms (modularity);
uepapxus (hierarchy).

Kpome OCHOBHBIX MMEIOTCS €Ille TPH JIONOJHUTEIbHBIX CBOWMCTBA, HE
SIBIISIIOLIMXCS B OTJIMYHE OT OCHOBHBIX CTPOTO 00513aTENIbHBIMU:

o munusayus (typing);

® napannenusm (concurrency);

® ycmouiuusocms (persistence).

Abcmpazuposatue — 3TO BHIICIICHHE CYIICCTBEHHBIX XapaKTEPHUCTHK HEKOTO-
POro 00BeKTa, KOTOPBIE OTIIITIAROT €T0 OT BCEX APYTHX BUIOB OOBEKTOB.

Huxancynayus — cKpbiTHe BHYTPEHHEH peai3aluy 0OBEKTa 3a Mpenoc-
TaBISIEMBIM 3THM 00BEKTOM HHTEp(heiicoM.

MooynbHocms — 3TO CBOMCTBO CHCTEMBI, CBSI3aHHOE C BO3MOXKHOCTBIO €€
JICKOMITO3UIIMK Ha Psii BHYTPEHHE CBS3HBIX, HO CJ1a00 CBSI3aHHBIX MEXIY
c000ii MOTyIeH.

Hepapxusi — 310 ynopsgoyrBaHue abCTpakLUii, pacrojioKeHUue UX Mo
YPOBHSIM.

Tunuzayuss — 3TO OrpaHUuCHME, HAKJIAJbIBAEMOE Ha KilacC 0OBEKTOB M
MPEMSITCTBYIOIIEE B3aUMO3aMEHIEMOCTH Pa3IMuHbIX KJIacCOB.

Hapannenrusm — cnocobHocms cucmemuvl 06pabamvléams HeCKOIbKO CO-
obujerull uny 3a0a4 NApaIenbHo.

Yemoiiuueocms — cBOHCTBO 00BEKTa CYIISCTBOBATH BO BPEMEHH (BHE
3aBHCHMOCTH OT IIpoIlecca, IIOPOJUBIIErO NaHHEIH O0BEKT) W/UIU B TPO-
cTpaHCTBe (IIpU MEepeMemeHHH 00BEKTa U3 aJpecHOr0 MPOCTPAHCTBA, B KO-
TOPOM OH OBLI CO3/aH).

OCHOBHBIE TTOHATHS 0OBEKTHO-OPUEHTHPOBAHHOTO MOJX0/1a — OOBEKT H
KJacc.
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Ob6vexm ompenenseTcs Kak ocs3aemas peanbHocTh (tangible entity) —
MIpeaMeT WU SBIICHHE, HMEIOIINE YeTKO ompesessieMoe noBeaenne. OOBeKT
o0namaeT cOCTOSTHHEM, MOBEICHHEM W WHAMBHIYaJbHOCTBIO, CTPYKTypa U
MOBEJICHUE CXOXKHUX 0OBEKTOB OMPEIEIISAIOT OOIIMIA /U HUX Kilacc. TepMUHBI
«OK3eMIUIIp KJacca» U «OOBEKT» ABIAIOTCS SKBUBAJCHTHBHIMH. COCTOSHHE
00BEKTa XapaKTepH3yeTcs IIepeyHeM BCEX BO3MOXKHBIX (CTaTHUECKUX)
CBOWCTB JaHHOTO OOBCKTA U TCKYIIMMH 3HAYCHUSAMH (ITUHAMUYCCKAMU) Ka-
JKJIOTO U3 ITHX cBOICTB. IloBeficHNe XapaKkTepru3yeT BO3AeCTBIE 00BEKTa Ha
Ipyrue oOBeKTHI M HA0OOpPOT OTHOCHUTEIHFHO H3MEHEHHUS COCTOSHHS STHX
00BEKTOB ¥ Tepenaun cooduienuil. MlHaue roBopsi, moBeJAeHUE 00BEKTA MOJI-
HOCTBIO ONPEIENAETCS €ro AEUCTBUAMU. MIHIMBUYabHOCTh — 3TO CBOMCTBA
00BEKTa, OTIIMYAIOIINE €T0 OT BCEX JAPYTHX OOBEKTOB.

OmnpeneneHHOe BO3ICHCTBUE OJJTHOTO 00BEKTA Ha JIPYTO#l ¢ 1IeTBI0 BBI3BATh
COOTBETCTBYIOLIYIO PEaKIMI0 Ha3bIBaeTcsl onepayuell. Kak mpaBmio, B 0OBEKT-
HBIX U OOBEKTHO-OPHEHTHUPOBAHHBIX S3BIKAX OIEpPAIWH, BHIONHSICMBIC Haj
JTAHHBIM OOBEKTOM, HA3bIBAIOTCS Memodamy W SBISIOTCS COCTABHOW YacCThIO
OTIpE/ICIICHHS Ki1acca.

Knacc — 510 MHOXXECTBO OOBEKTOB, CBSI3aHHBIX OOITHOCTBIO CTPYKTYPHI U TIO-
BezieHHs. JIr000# 00BEKT SABIISIETCS AK3eMILIIpOM Kiacca. OmnpezeneHne KiIaccoB
1 OOBCKTOB — OJHA W3 CaMbIX CIOKHBIX 3a/lad OOBEKTHO-OPHUEHTHPOBAHHOTO
MIPOCKTUPOBAHUSL.

Clieyrolyro TpyIily BaXKHBIX MOHATHI OOBEKTHOTO MOIXOa COCTABJISIFOT
HacnenoBanue u nomMopdmM. [lorsTrae nomumopguzma MOXXeT OBITH HHTEp-
MPETUPOBAHO KaK CIIOCOOHOCTH Kilacca MpHUHAIJICKATh 0oJiee YeM OJJHOMY THITY.
Hacneoosanue o3Ha4aeT TOCTPOCHHE HOBBIX KJIACCOB HA OCHOBE CYIIIECTBYIOIINX
C BO3MOYKHOCTBIO JI0OaBJICHUS WITH TIePEOTPEICTICHUSI JAHHBIX H METOIOB.

OOBEKTHO-OPHCHTHPOBAHHASL CHUCTEMa W3HA4YabHO CTPOHUTCA C yde-
ToM ee sBojonuu. HacnemnoBanue u monmumMopdusM 00SCIICUNBAIOT BO3MOXK-
HOCTB OIpECTICHNST HOBOW ()YHKIMOHAIIBHOCTH KJIACCOB C MOMOIIBIO CO3/a-
HUS TIPOU3BOJTHBIX KJIACCOB — TOTOMKOB 0a30BBIX KJIACCOB.

BaxHbIM Ka4eCTBOM OOBEKTHOTO TMOAXO0/A SBJISETCS COrTIACOBAHHOCTh MO-
JeJielt eaTeTbHOCTH OpraHu3allii M MOJICNICH TIPOSKTUPYEMOM CHCTEMBI OT CTa-
Jvn (OPMHUPOBAHUS TPEOOBAHHI 10 CTAIUH pearu3anun. TpedoBaHIe Coriaco-
BaHHOCTHU MOHeHeﬁ BBIIIOJIHACTCA 6naro,uap;1 BO3MOKHOCTH NPUMEHCHUA a6CT-
parupoBaHus, MOIYIIFHOCTH, TTOMMMOp(H3Ma Ha BCEX CTaausaX pa3paboTk. Mo-
JIeTIA paHHUX CTaIUH MOTYT OBITh HETIOCPEACTBEHHO MOIBEPTHYTHI CPABHEHHIO C
MOJCIIAMU  p€aIn3allvu. Ilo O6’I)eKTHI)IM MOACIIAIM MOXKET 6I)ITI) TMPOCJICIKECHO
0TOOpaKeHNE peabHBIX CYIIHOCTEH MOJICTIMPYeMOl MpeIMeTHOH obnactu (op-
TaHI3aIMN) B OOBEKTHI M KJIACCHI HH(POPMAITHOHHON CHCTEMBI.

9.2. YHucmumpoBaHHbIN A3blk MogenupoBaHusa UML

BoNBIIMHCTBO CYIIECTBYFOIIMX METOJIOB OOBEKTHO-OPHEHTHPOBAHHOTO aHAJIH-
3a 1 npoektupoBanmst (OOAIT) BKIIFOYArOT KaK S3BIK MOJICITHPOBAHNS, TAK H OIHCA-
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HHE MPOLIECCa MOJICITHUPOBAHUS. SI3bIK MOCTUPOBAHHUSI — 3TO HOTALIHS (B OCHOBHOM
rpagudeckast), KOTopast HCHIOJb3yeTCsl METOZIOM JUIsl OIIMCAaHUs IPOEKTOB. Homayus
MPEJICTABIIACT COOOM COBOKYITHOCTh IPaUUECKUX OOBEKTOB, KOTOPBIC HCIIONB3YIOT-
sl B MOJICJISIX; OHA SIBIISICTCS CHHTAKCHCOM $13bIKa MOZIeipoBaHks. Hanpumep, Ho-
Talsl AMarpamMMbl KJIaCcCOB OIpEENsieT, KakiuM 00pa3oM MPEICTaBISIOTCS TaKHe
SIEMEHTBI U TIOHSTHSI, KAK KIIACC, aCCOLMALIMSI 1 MHOMKECTBEHHOCTh. [lpoyecc — 310
OIKMCAHKE [I1ar0B, KOTOPbIE HEOOXOIMMO BBIMOIHUTH IPH pa3paboTKe MPOEKTa.

Yuupuyuposannwiii sizvix modenuposanuss UML (Unified Modeling Lan-
guage) — sBisieTcsl TIPSIMBIM OObeIMHEHNEM W yHH(HKaIwel MetomoB byuda,
Pam60 n fIkoOcoHa, OJHAKO JOMOIHSET MX HOBBIMA BO3MOYKHOCTSIMHM. | JTaBHBI-
MU B pazpadbotke UML Obutm criemyrorye menu:

® PCOCTABHTH MOJB30BATENSIM TOTOBBIA K HCHOJIB30BAHHIO BBIPA3H-
TEJBbHBIN S3BIK BU3YaIbHOTO MOJCIUPOBAHMS, TTO3BOJIIOLIMI pa3pabaTeBaTh
OCMBICIICHHBIC MOJICTTH 1 OOMEHUBATHCS UM

® PEAYCMOTPETh MEXAHH3MBI PACHIMPSIEMOCTH W CHEHHATH3ALNHA UIs
paciupenust 6a30BbIX KOHIICIILIUIA;

® 00ecnevYnTh HE3aBUCUMOCTh OT KOHKPETHBIX S3bIKOB MPOTrPaMMHPOBA-
HUSL ¥ [IPOLIECCOB pa3paboTKu;

e obecrieyuTh (HOPMATBHYIO OCHOBY JUISl TIOHUMAHUSI STOTO SI3bIKA MOJIE-
JIMPOBAHHMS (S3BIK JOJDKEH OBITh OHOBPEMEHHO TOYHBIM M JOCTYITHBIM JJISI TO-
HUMaHUs, 0e3 TUITHETo (GOopMaIi3Ma);

® CTUMYIHPOBATh POCT PBIHKA OOBEKTHO-OPHEHTUPOBAHHBIX HHCTPY-
MEHTAIBHBIX CPE/ICTB;

® YHTETPUPOBATH JYUIINH IPAKTUYECKUI OIBIT.

S3pixk UML npuHAT Ha BOOpYKEeHUE MPAKTUYECKH BCEMH KPYIHEHIITMMHU
kommanusmu — npousBoguressimu 110 (Microsoft, IBM, Hewlett-Packard,
Oracle, Sybase u np.). Kpome Toro, npakTu4ecku BCE MUPOBBIE IPOU3BOIH-
tenu CASE-cpencts, momumo Rational Software (Rational Rose), moanep-
xuBator UML B cBoux mpoaykrax (Paradigm Plus 3.6, System Architec,
Microsoft Visual Modeler for Visual Basic, Delphi, PowerBuilder u ap)

Coznmatenmn UML mpencraBisioT ero Kak SI3bIK IS ONpEJENEHHs,
MPEACTaBJICHHs, MPOCKTUPOBAHHUS U JOKYMEHTHPOBAHHS MPOrPAMMHBIX
CHCTEM, OpPTaHU3alMOHHO-IKOHOMHUYECKHX, TexHuueckux u ap. UML co-
JICPIKUT CTAHJAPTHBIA HAOOp AMArpaMM U HOTAIMI CaMbIX Pa3HOOOPa3HbBIX
BuyioB. Crannapt UML Bepcuu 1.1, npunstsiit OMG B 1997 r., npemiaraer
clenyromui Habop IuarpaMm JJisi MOAEIUPOBaHUS:

® Juacpammbl eapuanmos ucnoivzosanus (Use case diagrams) — st Mojie-
JTUPOBaHUS OU3HEC-TIPOIIECCOB OPraHM3aIMy (TPeOOBAHUI K CHCTEME);

® Ouaepammol knaccog (class diagrams) — mist MogenupoBaHUS CTATHU-
YEeCKOU CTPYKTYPbI KIIACCOB CHCTEMBI M CBSI3€il MEX/1y HUMU;

o Juazpammul nosedenus cucmemnt (behavior diagrams);

— Quazpammpl cocmosnutl (Statechart diagrams) — s MoxeTupoBaHust
MOBe/IeHUs: 00BEKTOB CUCTEMBI TIPU NIEPEXO0/IE M3 OJJHOTO COCTOSIHUS B IPYTOE;
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— OJuazpammul desmenvHocmetl (activity diagrams) — aias MoaeTMpOBaHHs
HOBEJCHHS CUCTEMBI B PAMKaX Pa3jIMYHbIX BAPHAHTOB HUCIIOJIb30BAHHS WU
MOJICTTUPOBAHUS IESTEIbHOCTEH;

— Oouazpammsl 83aumodeiicmaus (interaction diagrams) — mwis Momemupo-
BaHHA TIpoIiecca oOMeHa cooOmeHusIMU Mexay oObekramu. CyIecTBYIOT
JIBa BHJIA [MarPaMM B3aMMOIEHCTBHA:

JIarpaMMBl TIOCIe[0BaTeIbHOCTH (Sequence diagrams);

koorneparuBHsie quarpammsl (collaboration diagrams).

o Juazpammer peanuzayuu (implementation diagrams):

— ouazpammel Komnonenmos (component diagrams) — st MOETUPOBa-
HUS HepapXuil KOMIIOHEHTOB (TIOZCUCTEM) CHCTEMBI,

— Ouazpammul pazmewgernus (deployment diagrams) — st MomeMpoBaHust
(bU3UUECKOl apXUTEKTYPhI CUCTEMBI.

9.2.1. ITakersl B a3p1ke UML

ITakeT — OCHOBHOW CIOCOO OpraHM3aIlUH IJIEMEHTOB MOJCIH B S3BIKC
UML. Kaxnpiii makeT BiageeT BCEMH CBOMMH 3JIEMEHTaMH, T.C. TEMH dIie-
MEHTaMH, KOTOpPbIC BKJIIOYCHBHI B HEro. IIpo COOTBETCTBYIOMIWE 3JIEMEHTHI
MaKkeTa rOBOPSAT, YTO OHU MPUHAAJNEKAT MaKeTy UM BXOJAT B Hero. [lpu
9TOM KaXKABIH DJIEMEHT MOXKET MPHHAIIC)KATh TOJIBKO 0O0HOMY Takery. B
CBOIO OYepenb, ONHHU IMAaKeThl MOTYT OBITH BJIOXKCHBI B JPYTHE MakeTl. B
3TOM cily4yae IepBble Ha3BIBAIOTCS noonakemamu, TOCKOIbKY BCE 3JIEMEHTHI
moJmaKeTa OyAyT MpHHAIUICKATh Ooiee o0ImeMy makery. TeM caMbiM Uit
AJIEMEHTOB MOJICNIA 33JacTCs OTHOIICHHE BIIOKEHHOCTH ITAKETOB, KOTOPOE
MPECTABISIET COOOH HEepPapXUIO.

B s3pike UML mis Busyanu3anny makeToB pa3paboTaHa cIieIuaibHas
CUMBOJIMKa WK rpadudeckas Hotamusa. s rpadudeckoro m300pakeHUs
MAKETOB Ha JAMarpaMmax IPUMCHSETCS CICHUATbHBIA Tpad)UuecKuil CHM-
BOJI — OOJBIION TPSIMOYTOJBEHUK C HEOONBIINM MPSIMOYTOJIBHUKOM. TPUCOE-
JUHEHHBIM K JICBOW 9acTH BEpXHEH CTOPOHHI repBoro (puc. 22 a, 6). MoxHo
CKa3aTh, YTO BHU3YaJlbHO CHMBOJI TaKeTa HAllOMUHAET MUKTOTPaMMYy Iarkud B
momyJsipHOM TpaduueckoM mHTep(eiice. BHyTpr GONBIIOro MpsMOyTroibHUKA
MOXET 3aIHCHIBAThCS HWH(OPMAIWL, OTHOCAIMIAsCS K IJaHHOMY Takery. Ecim
Takoi MH(GOPMAIIUK HET, TO BHYTPU OOJBIIOTO MPSIMOYTOJIbHUKA 3aMTUCHIBACTCS
UM TTAKeTa, KOTOPOe JOJDKHO OBITh YHUKAJIBHBIM B TIpEIelaX paccMaTpuBaeMoi
Mozenu (puc. 22 a). Ecnu ke Takas nHpopMaIms IMeeTcs, TO UM ITaKeTa 3aIld-
CBIBAaETCSl B BEPXHEM MAJIEHHKOM MPSMOYTOJIbHUKE (pHC. 22, 0).

Wwms nakera

Wms nakera Cojepxumoe rnakera

Puc. 22. I'padmueckne nzobpaxeHus nakera B sizbike UML
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T'oBopst 00 MMeHHN makeTa, cIeIyeT OCTAHOBHUTHCS Ha OOIIEM COTJIaIIe-
HUM 00 mMeHax B s3bike UML. B maHHOM ciiydae MMeHeM IakKeTa MOXET
OBITh CTpOKa (MM HECKOJIBKO CTPOK) TEKCTa, COoJIepiKaliee Jro00e YHCIIo
OykB, mi()p U HEKOTOPHIX CHENHANBHBIX 3HAKOB. C IeNbl0 yI00CTBa CHEIH-
(¢uKany MakeToB MPHUHATO B Ka4eCTBE MX MMEH HCIOIB30BATH OIHO HIIH
HECKOJIPKO CYIIECTBUTEIBHBIX, HAIPUMEpP, KOHTPOJUIEp, rpadudeckuil MH-
Tepdetic, popma BBOIA TaHHBIX.

Ilepen nvMeHeM makeTa MOKET IIOMEIIATHCS CTPOKA TEKCTA, COAepIKaIIast
HEKOTOpOe KIF0UeBOe CIIOBO. [1010OHBIMU KITIOYEBBIMH CIOBAMH SIBISIOTCS
3apanee omnperneneHabie B s3pike UML coBa, KOTOpBIE MONMYyYHIIA Ha3BaHHE
cmepeomunos. TaKuMU CTEPEOTHIIAMH LTS TIAKETOB sIBIsttoTCs citosa facade,
framework, stub u topLevel. B kadectBe comepKMMOTo IakeTa MOTYT BBI-
CTyIIaTh UMEHA €T0 OTICIBHBIX JIEMEHTOB M UX CBOWCTBA, TAKUE KaK BHUIU-
MOCTB 3JIEMEHTOB 32 MpeeslaMH MaKeTa.

Koneuno, camu 1o ceGe makeTsl MOTYT HaWTH OTpaHUYEHHOE ITPUMEHe-
HHUE, MMOCKOJBKY COIEpKaT JUIIbG WHPOPMALHUIO O BXOIANINX B UX COCTaB
anmeMeHTax Mozenu. He MeHee BayKHO MPENCTaBUThH TpadUUeCKH OTHOIICHHUS,
KOTOpBIE MOTYT MMETh MECTO MEXAY OTACIbHBIMH MakeTamu. Kak u B Teo-
pun rpadoB, AL BH3yAIH3aUUU OTHOIIEHUH B s3bike UML mpuMeHsroTcs
OTPE3KU JINHHH, BHEITHUIA BU KOTOPHIX UIMEET CMBICIIOBOE CO/ICpKaHIe.

OmHAM W3 THUNOB OTHOIICHWH MEXIy MaKeTaMH SBIACTCS OTHOIICHHE
BJIOXKCHHOCTH WM BKJIFOUCHHS MAKETOB APYT B npyra. C ogHOI CTOPOHEL, B
si3pike UML 3TO OoTHOmICHHE MOXKET OBITH M300paXkKeHO 0e3 HMCIOIB30BAHUS
JUHAA TIPOCTBIM pa3MEIIeHHEM OTHOTO IaKeTa-TPsSMOYTOIbHUKA BHYTPH
JpYroro makeTa-mpsMoyronbHuka (puc. 23). Tak, B TaHHOM ciiydae HakeT ¢
nmereM [laket] comepxut B cebe aBa mognakera: [laker 2 u [Taker3.

IMTaker 1

1 [ 1

ITaker 2 ITaker 3

Puc. 23. I'padnueckre m300pakeHNE BIOKCHHOCTH TAKETOB IPYT B ApyTa
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9.2.2. BapuaHThI HCTI0JIb30BAHUS

[IpoexTrpoBaHKe cUCTEMBbl HAYMHACTCS C ONUCAHUS e¢ (DYHKIHOHAJIBHOTO
Ha3Ha4YeHus U omnpeneseHus TpedoBanus Kk Hed. C atoi nenbto MBap SkobGcon
BIIEPBBIC BBEJ MOHATHE «BAPHAHT WCHOJIL30BaHUD» (USE Case) M mpuuain emy
TaKyl0 3HAYAMOCTb, YTO OH IIPEBPATWICA B OCHOBHOW 3JIEMEHT Pa3padOTKH H
IUTAHUPOBAHMSA IIPOCKTA.

Bapuanm ucnonv3oeanus tpenctaBisieT coOOHM MOCIENOBAaTEIBFHOCTD
JnefcTBUN (TpaH3aKLHWii), BBITIONHAEMBIX CHCTEMOH B OTBET Ha COOBITHE,
WHULUHPYEMOE HEKOTOPHIM BHEIIHUM OOBEKTOM (ACHCTBYIOUINM JIHIIOM).
BapmaHT HCHONB30BaHHUS ONKCHIBACT THUIHYHOE B3aUMOJICHCTBHE MEKIY
NoJIb30BaTeNeM U cucteMoil. Hanpumep, 1Ba TUMWYHBIX BapUaHTa HCIIOJb-
30BaHUsI OOBIYHOTO TEKCTOBOTO MPOLECCOpa — «CIeiaTh HEKOTOPBIH TEKCT
MOJIYXKUPHBIM» U «CO34aTh MHIEKC». Jlake Ha TaKOM INPOCTOM IIpHMeEpe
MOJKHO BBIJICIUTH PsIJl CBOMCTB BapHaHTa HCIIOJIB30BAHUS: OH OXBaTHIBAET
HEKOTOPYIO OYEBHIHYIO JUISl IOJIb30BaTedeld (YHKIHIO, MOXKET OBITh Kak
HEOOJIBIIAM, TaK M TOCTATOYHO KPYITHBIM H pelIaeT ISl I0JIb30BaTels HEKO-
TOpPYIO ITUCKPETHYIO 3ajady. B mpocTeiimmeM cirydae BapwaHT HUCIIOIB30Ba-
HUSI OTIpeJieNsieTcs B mpolecce 00CYKICHHS C MOIb30BaTeNeM TeX (QyHK-
Ui, KOTOpPBIE OH XOTEIN OBl Peain30BaTh.

JJI MX HATJSITHOTO TIPECTABICHHUS BAPUAHTOB HCIOJIB30BAaHUS TIPUMe-
HSIOTCS TUarpaMMBl BapHaHTOB UCIOJb30BaHus. Ha puc. 24 moka3aHbI He-
KOTOpbI€ BapMaHThI MCIIOJIB30BAaHUS U1 CUCTEMBI TOPrOBOIl OpraHu3aluy,
yeoBeueckue (QUTYPKU 31eCh 0003HAYAIOT ACHCTBYIOIIMX JIMII, OBAJbl —
BApUAHTHI HCIONB30BAaHUS, a JIUHUM U CTPEIKH — Pa3IMYHBIC CBSI3U MEXKIY
JeUCTBYIONTUMHY JINIaMU U BapHaHTaMH HCIIOIb30BaHUS.

eticmeyioujee auyo (actor) — 3To posib, KOTOPYIO MOJB30BATENb UIPACT
10 OTHOLIEHHIO K cucTeMme. Ha puc. deTsIpe nedcTByronux auna: MeHena-
ep no nponaxkaM, Onrosslid Toprosen, I[Ipogasen u Cucrema yuera. [ei-
CTBYIOIIIME JIUIA MPEICTABIAIOT COOOHW PONIH, a He KOHKPETHBIX JIFOJCH WIIH
HaMEHOBaHMs paboT. HecMoTps Ha TO, 9YTO Ha AWarpaMMax BapHaHTOB HC-
MTOJTb30BaHUS OHH M300paKaroTCs B BHIC CTIIM30BAHHBIX YEJIOBEYECKUX (PU-
TYPOK, IeHCTBYFOIIEE JIUIIO0 MOXKET TaK)Ke OBITh BHEIIHEH CHCTEMOM, KOTOPOU
HeoOxoMMa HekoTopas MH(OpMalus OT JJaHHOW cucTeMsbl (Hanpumep, Cuc-
Tema ydera). [Tokas3pIBaTh Ha AuarpaMme AEHCTBYIOIIUX JIMI[ CHCTEMBI CIIEAy-
€T TOJIBKO B TOM CJIydae, KOrJia UM JIeHCTBUTEIFHO HEOOXOAUMBI HEKOTOPHIE
BAapUAHTHI UCIIOIb30BAHUS.

Bce BapuaHTBl MCIOJIB30BaHMSI TaK MJIM WHA4e CBSI3aHBI C BHELIHUMH
TpeOoBaHMAMU K (yHKIMOHANBHOCTH cucteMbl. Ecnu Cucreme yuera TpeOy-
ercst (aiin, To 3TO TpeOOoBaHWE JOIHKHO OBITH YIOBJIETBOPEHO. BapmaHThI nc-
TIOJTE30BaHMS BCET/IA CICAYET aHATU3UPOBATh BMECTE C ICHCTBYIOIIMMHE JTHIIAMH
CHCTEMBI, OTIPEAeIISAs TIPH 3TOM pealbHBIC 3aadd T0JIB30BaTEIeH U paccMaT-
pUBast aJbTEPHATUBHBIC CITIOCOOBI PEIICHHS ATHX 3a/1a4.
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WeTaHOEMTE
npejeneHe

MeHenxep
Mo NPOLEHER CHCTEME YYETE

MpoaHaniMpo-

BETE [MCK . .
MENonLIYeT

"WCnoneayeT"

JomeopuTecA
0 UeHe

CIUEHKE
CTOMMOCTH

ONTOBLIA
TORMBEL, JaknnqKTE
\ CAENKY
JeRcTByowse Mpogasey,
nuo
"pacumpaeT” BlapwaHT

MM TR
MNpEB BIWEHEI

K—// HMCNONE30B&HKMA

Puc. 24. JIlnarpamma BapraHTOB HCIIOIb30BAHHS

JelicTByrouue iuiia MOTyT UIpaTh pa3JIMUHbIE POJIU MO OTHOIIEHUIO K
BapyUaHTy HCIOJIb30BaHUA. OHI/I MOT'YT NOJIb30BATHCA €T0 pE3yjibTaTaMU WJIN
MOT'YT CaMH HEMOCPEJICTBEHHO B HEM Yy4aCTBOBaTh. 3HAYMMOCTH Pa3JIHYHBIX
poJIeit ISHCTBYIOIIETO JIMIA 3aBUCUT OT TOTO, KAKUM 00pa30M HCIIONIb3YIOTCS
€ro CBSI3H.

XOpoUIUM HUCTOYHUKOM JUIS MACHTU(DHUKAINN BapUAHTOB HCIIOJIB30Ba-
HUSL CITyXKAaT BHEIIHUE cOObITHsI. CliealyeT Ha4aTh C TIEPEUUCICHUS BCEX COObI-
THi, MPOUCXOMAIIMX BO BHEIIHEM MHpPE, HA KOTOpPBIE CHCTEMa JOJDKHA Ka-
KUM-To o0pazom pearupoBarb. UneHTHuKams coObITHIA, HA KOTOpbIE He-
O6XOI[I/IMO pearupoBaThb, IOMOTACT BBIJICJIUTL BAPpHUAHTBI UCITIOJIb30OBAHUA.

B JIONIOJIHEHHUEC K CBA3SIM MCKITY I[eﬁCTByIOH.[HMH JIMIIaM1 1 BapuaHTaMu UC-
TIOJTK30BAHMSI CYIIIECTBYIOT JBa JIPYTUX THIIA CBS3EH: «MCIMOJb30BaHKE» (USES) u
«pacivpenney (extends) Mexy BapHaHTaMH KCIONb30BaHus. CBsI3b THIIA «pac-
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LIMPEHNE» HPUMEHSIETCSl TOT/a, KOr/ia O/IMH BapHaHT HCIIOJIB30BAHMs IO00CH
JPYyroMy, HO HECET HECKOJIBKO OOJIBILIYIO HArPY3KY.

CBsI3b «HCIIOJIb30BaHUE)» IPUMEHSETCS B TEX CUTYalUsX, KOT/1a UMeeTCs
Kakoi-m1u00 (parMeHT IOBEACHUSI CHCTEMbI, KOTOPHIH MOBTOpsieTCst Ooiee
YeM B OJJHOM BapHaHTE HCIIOJIb30BaHMS, U HET HEOOXOIMMOCTH KONUPOBAThH
€ro OINHMCAaHWE B KaKAOM M3 3THX BapuaHToB. Hampumep, Bapmants! [Ipo-
aHAJIM3UPOBATh PHCK U J[OrOBOPUTHCS O IEeHE TPEOYIOT OIEHKH CTOMMOCTH
caenkd. TakuMm 00pa3oM, cO3JaeTcs OTACNbHBI BapHaHT HCIIOJIB30BAHUS
o Ha3BaHMeM OmeHKa CTOMMOCTH, M HPEABIIyIIHE ABa BapHaHTa OyAdyT
Ha HETO CCHIIAThCA.

Br100op npumensemoii cBA3U onpeenseTcs ciaeayoUMI MpaBiIaMu:

CBSI3b «PACUIMPEHUE» CIEAYyeT MPUMEHSATh MIPU ONMUCAHUU U3MEHEHUH B
HOPMaJIbHOM IOBEJICHUU CUCTEMBI;

CBSI3b «HUCIIOJIb30BAHUEY CIIEAYET NPUMEHSTH JUIs N30€KaHNs IOBTOPOB
B JIBYX (MM OoJjiee) BapHaHTaX UCIOJIb30BAHMS.

BapuaHThI HCTIONIB30BaHNS ABISIFOTCSI HEOOXOIMMBIM CPEACTBOM Ha CTa-
min popmuposanus Tpebosannit k [10. Kaxaprii BapuaHT HCIIONB30BAHUSA —
9TO TOTEHIMAIbHOE TpeOOBaHHE K CHCTEME, W MOKa OHO HE BBIBICHO, HE-
BO3MO)KHO 3aIJIAHUPOBATH €r0 PEATU3ALHIO.

9.2.3. lnarpaMMbl KJIaccoB

JumarpaMMBl  KITacCOB  SIBISFOTCS ~ IIEHTPAJIBHBIM 3BEHOM  OOBEKTHO-
OPHEHTHPOBAHHBIX METOJOB. /Juaspamma Kiaccog ONpeeNseT THIII 00BEKTOB
CUCTCMBI U PA3JIMYHOI0 poJia CTATUYCCKUE CBA3U, KOTOPBIC CYIIECTBYIOT MCK-
Iy HUMH.

Kiacc (class) ciyskut st 0603HaYEHUSI MHOXKECTBA 00HEKTOB, KOTOPHIE
00J1a1af0T OJIMHAKOBO# CTPYKTYPOH, MOBEJICHUEM M OTHOIICHUSAMH C 00BCK-
TaMH M3 JPYrux KiaccoB. ['paduyecku kiiacc M300pakaercsi B BUIE MPSIMO-
YTOJIEHUKA, KOTOPBIA MOKET OBITH pa3felicH Ha CEKIUH, I/Ie YKa3bIBAIOT UM
KJlacca, aTpuOyTHI, onepanuu (puc. 25).

Mwms xnacca

ATpuOyTHI KITacca

Onepaunn KJacca

Puc. 25. O603HaueHue Kiacca
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Wms xnacca JOMDKHO OBITH YHHKAJIBHBIM B IIPEAENax MakeTa, KOTOPbINA
OIMCHIBAETCS HEKOTOPOH COBOKYITHOCTBIO JAMAarpamMM KJaccoB (BO3MOXKHO
OJHOM Tnarpammoi).

ATpuOyTHI ONIMCHIBAIOT CBOMCTBA KJIACCa.

B 3aBucuMOCTH OT CTENEHHM IETaIbHOCTH AWArpaMMbl 0003HAYb aTpH-
OyTa MOXXET BKIIOYaTh UM aTpuOyTa, THUN W 3HAUCHHUE, IPHUCBANBACMOE 10
yMmomgaauio (B cuaTakcuce UML 3To BEITIISANT ciiemyroT 00pazoMm:

<NpHU3HAK BUIUMOCTIC> <HMs aTpuOyTa>: <THUH aTpuOyTa™> = <3HauCHHE
[0 YMOJIYaHUIO>, T/I¢ IPU3HAK BUIMMOCTH MOXET NIPUHUMATh OJHO U3 TPEX
3HAa4YCHUI:

«+» (0OmIwmit), «#» (3aIMIIEHHABIN) HITN «—» (CEKPETHBIN);

Onepayuu TIpeACTAaBISAIOT COOOM MPOLECCH, peaTn3yeMbIe KJIACCOM.
Hanbonee oueBHIHOE COOTBETCTBUE CYIIECTBYET MEXKIY ONEPALMAMH M METO-
JaMH HaJ KJIACCOM.

Homusiit cuaTakce UML mis onepanuii BRITIIIIUT CIIEAYIOMAM 00pa-
30M:

<NpHU3HAK BUIUMOCTIE> <HMS OIIEpaIuir> (<CIHCOK IapaMeTpOB>):

<THUT BBIPaXCHUS BO3BPAIIAIONIETO 3HAUCHNE™> {<CTpOKa CBOICTB>}

rZie IpU3HAK BUAUMOCTU MOKET IPUHUMATh OJHO U3 TPEX 3HAYCHU:

«+» (0OmIwmit), «#» (3aIMIICHHABIN) WITH «—» (CEKPETHBIN);

[pumep 3anmcu onepanwu: kpeautHbIiPeittuar(): Ctpoxa.

Kpome BHyTpeHHETO ycTpoIcTBa MU CTPYKTYPBI KI1acCOB HA COOTBETCT-
BYIOILIEH IUarpaMMe yKa3bIBalOTCS Pa3IMYHbIe OTHOLIEHHS MEXIY KIacCaMu.
bazoBbIMu oTHOIIEHUAME WITH Kiaccamu B si3bike UML siBrstroTCst:

e OTHOIIEHUE 3aBUCMOCTH

e OTHOILIEHNE acCOLMaIuN

e OTHoOIIIEHNE 0000IIEHUS

e OTHOILIEHHE arperanuu

Kaxoe n3 3THX OTHOIIEHHH MMeeT cOOCTBEHHOE TpaduyuecKoe mpe-
CTaBJIEHHE Ha JHarpaMMe, KOTOPOe OTPakaeT B3aMMOCBSI3H MEXKIy OOBEKTa-
MU COOTBETCTBYIOIINX KIIACCOB.

OTHOILIEHUE 3aBUCHMOCTH HCIOIB3YeTCs B TAKOM CUTyallUu, KOrjaa He-
KOTOpPO€ N3MEHEHHE OJIHOTO JIEMEHTA MOJIEIIH MOKET IMOTpeOOBaTh H3MEHE-
HUS IPYTOro 3aBUCHUMOTIO OT HETro 3neMeHTa Mojenu. OTHOIEHHE 3aBUCUMO-
CcTH rpaduyuecku H300paXkaeTcsi MyHKTHPHOW JIMHHUEH MEXIy COOTBETCT-
BYIOILIMUMU 3JIEMEHTAMHU CO CTPEJIKON Ha OJHOM U3 €€ KOHIOB: OT 3aBUCUMOI0O
KJlacca K HezaBucumomy. Ha puc. 26 knacc b siBiisseTcss HCTOUHUKOM 3aBUCH-
MOCTH, a K1acC A KIIMEHTOM.
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Kmace A Kiacc b

Puc. 26. OTHOmEHNE MEXIY KIacCaMH

OTHOIIIEHNE ACCOIMAIMH COOTBETCTBYET HAIMYUIO HEKOTOPOTO OTHO-
LIEHUS MEXIy KiaccaMu. JJaHHOe OTHOIIEHHE 0003HaYaeTCs CIUIOIIHOMN JH-
HHUEH ¢ IONOTHNUTEIBHBIMU CHEIHAIBHBIMI CHMBOJIAMH, KOTOPbIE 0003HaYa-
10T UM$ acCOLMAIMM, U UM U KPaTHOCTh KJaccoB-poiieil accoruanuu. Kax-
Jas accolpanus obnamgaeT AByMs POJSIMH; KakAas pPoJib MPEACTABISET CO-
0oit HanpaBieHue acconmanuy. [Ipumep accounanuu npuBeneH Ha puc. 27,
accoumanusi uMeer ums «Pabota» W KpaTHOCTH OJUH KO MHOTHM (B OJIHOH
KOMITaHHU paboTaeT MHOTO COTPYAHUKOB).

PaboTta
Kommnanust 1 1> CoTpyaHuk

Puc. 27. Acconmanust Mexy KiaccaMmu

Accoyuayuu NPeACTABIAIOT COOOH CBSI3U MEXIY SK3EMIUIIpaMHU Kilac-
COB (JITYHOCTH paboTaeT B KOMITAHHUH, KOMIIAHHs IMEET Psi] OpUCOB).

B o0riemM ciayd4ae MHOKECTBEHHOCTh YKa3bIBACT HIDKHIOIO U BEPXHIOO
IPaHHUIBI KOJMYECTBA OOBEKTOB, KOTOPbIE MOTYT YJ4acTBOBAaTh B CBs3u. CuM-
BOII «*» B JIEHCTBUTEILHOCTH BBIPAXKAET JIMANA30H «HOJIb-0ECKOHEYHOCTDY.

Ha npakrtuke Hauboliee pacrnpoCTPaHEHHBIMU BapUAHTAMH MHOMKECT-
BEHHOCTH ABIAIOTCS «1», «*» U «0..1» (Jimbo HOMb, OO enuHMIa). B 00-
[IeM CIlIy4ae MOXET HCIIOJB30BaThCs €IMHCTBeHHOE unciio (Hampumep, 11
JUISl KOJIMYECTBA UIPOKOB B KOMaHJIE), AMANa3oH (Hanpumep, 2..4 s urpo-
KOB B KapThl) HJIH JUCKPETHAs KOMOWHAIMS W3 YKMCE]I U JUANa30HOB (Ha-
npumep, 2,4 Ay KOJIMYECTBa JIBepeil B aBTOMOOHIIE).

Omuowenue 0606wenus SIBIICTCS OOBIYHBIM TaAKCOHOMHYECKHM OT-
HOIIIGHHEM MeXIy Oosee oOLIMM 3IEMEHTOM (POJUTENEM N MPEIKOM) U
00JIee YaCTHBIM HJIU CICIIHAIBHBIM 3JIEMEHTOM (JJOYCPHUM KU TOTOMKOM.

[IpyMEHHUTENBHO K IMarpaMMe KJIACCOB JJaHHOE OTHOIICHHE OTHChIBA-
€T UepPapXUUeCKOe CTPOCHHE KJIACCOB M HACIIEJOBAaHUEC WX CBOWCTB U MO-
BeneHus. [Ipu 3TOM mpenonaraeTcs, 9To KJIACC-MIOTOMOK 00JIaJjacT BCEMU

80



CBOICTBaMHU M TNOBEJCHHEM Kjacca IpejKa, a TakKe MMEeeT CBOM coOcCT-
BEHHBIC CBOWMCTBA M IIOBEJCHHE, KOTOPHIE OTCYTCTBYIOT y Kiacca-mpeaKa.
Ha nnarpamme otHoleHue 0600meHns 0003HaYAETCs CIUIOMIHOM JIMHUEH
¢ TpeyrojpHOH crpenkoil. CTpeiika yka3plBaeT Ha OoJsiee oOwIMil Kiacc
(puc. 28). TunmuHsI MpEMep 00OOIIEHAS BKIIFOYAET YaCTHOTO M KOPIIOPATHB-
HOTO KJIUEHTOB.

Knacc-pemox  [< }7 Knacc-notomox

Puc. 28. OtHomenne 0000meHAS

DTOT mpUMep OMNUCaH HECKOJIBKMMH THIAMH, KOTOpPbIE HE 00s3aTebHO
JIOJDKHBI OBITH CBSI3aHBI HACIIEJOBAHUEM.

OTMETHM, YTO MHOXKECTBCHHAs KJIACCH(DUKAIS OTINYACTCS OT MHOMXKECT-
BCHHOI'O HACJI€AOBaHUA. HpI/I MHO>XECTBCHHOM HAaCJICAOBAHUU TUII MOXKET UMETh
MHOT'O CYINEPTHUIIOB, HO ISl KAKIOTO 0OBEKTa JIOJDKEH OBITh OMpPEIENICH TOJIBKO
OITUH TUIL. MHOXECTBCHHAs KITACCU(PUKAIIMS IOMYCKACT MPUHAICKHOCTH 00BEK-
Ta MHOTUM THIIaM 0e3 OIpe/iesIeH st ISl 3THX LieJIei KaKoro-JIM00 CIeHalbHOTO
TUIIA.

Omuowenue azpe2ayusi AIMEET MECTO MEXy HECKOJbKHMH KJIaCCaMH B
TOM cjydae, eCJId OJUH M3 KJIACCOB MPEJCTaBIsieT cOOON HEKOTOPYIO CyII-
HOCTb, BKJIFOYAIOIYIO B Ce0sl B KQUeCTBE COCTABHBIX YACTEH JPYrue CyIIHO-
cTH. Arperanusi IpeacTaBisieT CO00# CBS3b «YACTh-1IEJ0E» U SBISETCS OJ-
HUM U3 HanOoJee YacTO MCIOJIb3yeMbIX MPUEMOB MOJICIMPOBaHUS (HAMPU-
Mep, MOXHO CKa3aTh, YTO JBUraTeIb M KOJIECA SBISIOTCS YaCTSIMU aBTOMO-
ows).

Lemoe C Yactp

Puc. 29. OTHomeHue arperauuu

B nonosnnenue k mpoctoit arperamuun UML BBOaMT Ooliee CHIIBHYIO
Pa3HOBUAHOCTH arperanuu, HazpiBaemyto komnozuyueti (puc. 30). CormacHo
KOMITIO3HUITUHU 00BEKT-4aCTh MOXKET MpUHAIJICHKATh TOJIBKO €IUHCTBECHHOMY
LIeJIOMY U, KPOME TOr0, Kak MpaBujIo, KU3HEHHBIM IIUKJI YacTeil COBIaAaeT C
LUKJIOM LIEJIOTO: OHM JKUBYT U yMHUpAIOT BMecTe ¢ HuM. Jtoboe ynajeHue
LIEJIOTO PAacIpOCTPAaHSIETCs Ha €ro YacTH.
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Ilenoe ‘ Yacte

Puc. 30. OTHOIIEHHE KOMITO3UIIHS

Takoe kackagHOE yIaJleHHE HEPEOKO paccMaTpHBaeTCs KaK 4YacTb
OTpeNIeICHUs arperauy, OJHAKO OHO BCErjga I0Jpa3yMeBaeTCi B TOM
clly4ae, KOTJa MHOKECTBEHHOCTb POJIM cocTaBisieT 1..1; HampuMep, eciu
HeoOxomuMo ynanuTh KimeHTa, TO 3TO yIaJIeHHWE IOJDKHO pachpocTpa-
HUTHCA U Ha 3akassl (M, B CBOIO ouepeab, Ha CTpOKH 3aKasa).

9.2.4. lnarpaMMbl B3auMo/eicTBUSI

Juarpammel B3aumo/ieiicTeus (interaction diagrams) sBJstoTCS MOIEISIMH,
OIKCHIBAOLIMMHE MMOBEICHHUE B3aUMOCHCTBYIONINX TPYII OOBEKTOB.

Kak npaBmito, quarpaMma B3aUMOJCHCTBUS OXBATHIBACT IIOBEICHHE O0BEK-
TOB B paMKax TOJIFKO OJHOTO BapHaHTA HCIOJB30BaHMs. Ha Takoil quarpamme
0TOOpaXKarOTCs PsAX OOBEKTOB M T€ COOOLICHHUS, KOTOPBIMUA OHH OOMCHUBAIOTCSI
MeXIy coOOH.

CymiecTBYIOT JjBa BHA JUarpaMM B3aWMOJCHCTBHS: JHArpaMMBbl TIOCIIENO-
BatenpbHOCTH (Sequence diagrams) u koonepartuBHbIie auarpammbl (Collaboration
diagrams).

9.2.4.1. luazpammot nocneoosamenbHocCmu

Ha amarpaMme mnociiefioBaTeIbHOCTH HM300pa)KalOTCsl UCKITIOYUTEIBHO
Te 00BEKTHI, KOTOPHIE HEMOCPEACTBEHHO YYacTBYIOT BO B3aUMOJICHCTBHU U
HE MOKa3bIBAlOTCS BO3MOJYKHBIE CTaTHYECKUE aCCOLMAIMU C APYTUMH O00BeK-
Ttamu. [y quarpaMMsl 1OCJIeJ0OBaTENbHOCTH KIIIOYEBBIM MOMEHTOM SIBIISIET-
csl IMEHHO IUHAMHKa B3aWMOJICHCTBHS OOBEKTOB BO BpeMeHH. lIpm 3TOM
JrarpaMma IOCIe/I0BaTeIbHOCTH MMeeT Kak Obl aBa m3mepenus. OmHO —
ClleBa HaIpaBO B BUJIE BEPTHKAIBHBIX JIMHUH, KaXJas U3 KOTOPHIX M300pa-
KAeT JMHUIO KHU3HU OTAEJIHFHOTO 00BEKTa, yJacTBYIOIIEr0 BO B3aWMOIEHCT-
BuH. ['paduueckn Kaxkablii 0OBEKT M300paXkaeTcst MPSIMOYTOIEHIKOM U pac-
IojlaraeTcs B BEpXHeH 4acTH cBOoeH TMHUM ku3HH (puc. 31). BHyTpu npsimo-
YroJbHUKA 3alUCHIBAIOTCS MMsi 00BEKTa M UM KJlacca, pasJielieHHbIE JIBOe-
ToureM. IIpu 3TOM BCs 3alKCh NOAYEPKUBAETCS, YTO SIBJISETCS MPH3HAKOM
00beKTa, KOTOPbIH, KaK M3BECTHO, IIPEJICTABIIET COOOM IK3EMILLIP Kilacca.

Kpaiinum crieBa Ha quarpamMme M300paxkaercsi 0OBEKT, KOTOPBIH SIBIISI-
€TCsl MHUIIMaTOpOM B3anmoiencTBus (00wekT 1 Ha puc. 31). IlpaBee u3obpa-
XKaeTcs Jpyroi 0OBEKT KOTOPBIH HEMOCPEACTBEHHO B3aUMO/ICHCTBYET C TIep-
BbIM. TakuM o0Opa3om, Bce OOBEKTHI Ha JHarpaMme MHOCJIEI0BATEILHOCTH
00pa3yroT HEKOTOPBIH MOPSI0K, ONPENENIIeMbIH CTETIEHbIO aKTUBHOCTH 3THX
00BEKTOB NPH B3aUMOAEHCTBHH JPYT C IPYTOM.
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Puc. 31. Paznuunbie rpadudecKue MPUMUATHBEI
JMarpaMMBl TI0CIIE0BAaTEIbHOCTH

Bropoe m3mepeHue nuarpaMMbl HOCIEIOBAaTEIbHOCTH — BEPTUKAJIbHAS
BpPEMEHHas OCh, HallpaBlIeHHas cBepXy BHU3. HaualbHOMY MOMEHTY BpeMme-
HHU COOTBETCTBYET camasi BepXHssI 4acTh Auarpammsl. [Ipu 3Tom B3aumoneii-
CTBHSI OOBEKTOB PEATU3YIOTCS MOCPEACTBOM COOOLICHUH, KOTOPBIE MOChLIa-
I0TCSI OTHUMU 00bekTaMu ApyruM. CooOIeHns H300pakaroTcsi B BHJIE TOPH-
30HTAJIBHBIX CTPEJIOK C MMEHEM COOOIIEHHSI M TaKkKe 00pa3yloT NOPSJIOK 110
BPEMEHHU CBOETO BO3HUKHOBEHMS. J[pyrMMu cioBaMH, COOOIIEHHUS, Pacloo-
JKCHHBIE Ha AMarpamMMe I0cjel0BaTeIbHOCTH BhIIIE, HHUIIMUPYIOTCS pPaHbILe
TeX, KOTOPBIE PACIOTIOKEHBI HIKE.

Jlunus ocusnu obwvexma (object lifeline) m3o6paxaercss myHKTHPHOM
BEePTUKAJIBHOI NHHUEH, aCCOIMUPOBAHHOW C €IUHCTBEHHBIM OOBEKTOM Ha
JUarpaMMe MOCIeI0BaTeNbHOCTH. JIMHUS KU3HHU CIYXHUT AT 0003HAYCHUS
IeproJia BpEMEHH, B T€IEHHE KOTOPOro 0OBEKT CyIIeCTBYeT B cucteMe. Ecin
00BEKT CYILECTBYET B CUCTEME IOCTOSHHO, TO M €r0 JIMHUS JKH3HH JOJKHA
MIPOAOIDKATHCS 110 BCEH IIOCKOCTH AMArpaMMBbl MOCIIeI0BATEIbHOCTH OT ca-
MO BepXHeH ee yacTu 10 caMoi HIkHeH (00bekTHl 1 1 2 Ha puc. 31).

OTtnenbHBIe OOBEKTHI, BBIIIOJHHUB CBOIO PONb B CHCTEME, MOTYT OBITH
YHUYTOXXEHBI (pa3pylleHsl), YTOOBI OCBOOOJUTH 3aHUMAaEMbIe UMM PECYPCHI.
Jnst Takux OOBEKTOB JIMHUS )KU3HM OOpHIBACTCSI B MOMEHT €r0 YHHYTOXe-
nust. J{nst o0o3HaueHuss MOMeHTa YHHUYTOXeHHs: o0bekTa B s3bike UML mc-
MOJIb3YETCsl CIEIMANbHBI CUMBOJ B (hOpMe JIATMHCKOM OYKBBI «X» (00B-
ekT 3 Ha puc. 31). Hike 3TOro cuMBoOIa MyHKTUPHAS JTHHUSA HE H300paXxaeT-
51, TOCKOJIBKY COOTBETCTBYIOIIETO OOBEKTa B CHCTEME YK€ HET, M 3TOT 00b-
€KT JIOJDKEH OBITh UCKITIOUCH M3 BCEX MOCIEAYIONIIX B3aUMOICHCTBHI.
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BoBce He 00s3aTenbHO co3/aBaTh Bce OOBEKTHI B HAYAIBHBIH MOMEHT
BpeMeHH. OTaebHbIe 0OBEKTH B CHCTEME MOTYT CO3JaBaThCsl [0 Mepe He-
00X0IMMOCTH CYILIECTBEHHO SKOHOMS PECYPCHI CUCTEMBI U MOBBIIIAs €€ IPO-
W3BOJUTENBHOCTE. B 3TOM cityyae nmpsiMOYroJIbHHK Takoro oobekra u3obpa-
XKaeTcsd HE B BEPXHEW 4acTH AMArpaMMbl MOCIEAOBATEIHFHOCTH, @ B TOH €€
4acTH, KOTOpasi COOTBETCTBYET MOMEHTY CO3JaHHi oOBekTa (0OBEKT 6 Ha
puc. 32). Ilpu 3TOM MpsIMOYTOIBHUK 00BEKTa BEPTHKAIHHO PACIIOIAraeTCs B
TOM MECTE JHarpaMMBbl, KOTOPOE MO OCH BPEMEHH COBIAJAacT C MOMEHTOM
€ro BO3HMKHOBEHHUS B cucTeMe. OUeBUIHO, 0OBEKT 00S3aTEIBHO CO3AETCS
€O CBOCH JIMHUEH KI3HHU U BO3MOYKHO C (POKYCOM YIIPABIICHHS.

{is. Ot {8 fony
i st

=
3

%

i I

Puc. 32. I'padnaeckoe n3o0paskeHIe pa3InIHBIX BAPUAHTOB JIMHIH KU3HH
1 (POKYCOB yIIpaBiicHHSI 00BEKTOB

B mpornecce GpyHKIMOHNPOBAHUS OOBEKTHO-OPHEHTHPOBAHHBIX CHCTEM
OJIHH OOBEKTHl MOTYT HaXOAUTHCSI B aKTUBHOM COCTOSIHHH, HETMIOCPEICTBEHHO
BBITIOJIHSASL ONPEJIeNICHHbIE JEHCTBHUS MM B COCTOSHUM MACCUBHOTO OXHIa-
HUSI COOOLIGHHH OT Jpyrux 0O0BeKTOB. UTOOBI SIBHO BBIACIHTH IOJ00HYIO
aKTUBHOCTH 00BeKTOB, B si3pike UML mpumensiercs cnenuanbHOE MOHSTHE,
nojyuuBinee HasBanue okyca ympasnenus (focus of control). ®okyc
yIpaBJeHus: u300pakaeTcsi B (pOpMe BBITSHYTOTO y3KOTO MPSIMOYTOJbHUKA
(cM. 00bekt 1 Ha puc. 31), BepxHsiIsS CTOpOHA KOTOPOTO 00O3HAYAET HAYAIIO
noxydeHus pokyca yrpaieHUst 00beKTa (Hauyallo aKTHBHOCTH), @ €€ HIDKHSSA
CTOpOHA — OKOHYaHME (OKyca ynpaBieHHs (OKOHYaHHWE aKTUBHOCTH). DTOT
MIPSMOYTOJIBHUK PACIIOJIAraeTcsi HIDKE OO0O03HAYeHUSI COOTBETCTBYIOLIETO
00BEKTa U MOXKET 3aMEHSATh €ro JIMHUIO XU3HH (00beKT 4 Ha puc. 33), ecnun
Ha BCEM €€ MPOTSHKEHUH OH SBIISIETCS] AKTHBHBIM.
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C 1pyroii CTOpOHBI, IEPUOJIBI AKTUBHOCTH 00BEKTA MOTYT YEPEI0BATHCS
C IEepHOJlaMH €ro NMacCUBHOCTU WM OXHJIAHMSA. B 3TOM ciydae y Takoro
00beKTa UMEIOTCSl HECKOJIbKO (OKycOB ympaiieHHs: (00BbeKkT 5 Ha puc. 33).
BaxHO MOHMMATb, YTO MOIYYUTH (POKYC YHPABICHUS MOXKET TOJIBKO CYIIECT-
BYIOIIMH OOBEKT, Y KOTOPOTO B 3TOT MOMEHT HUMeeTCs JIMHUS KHu3HU. Ecimm ke
HEKOTOPBII 00BEKT ObLT YHHYTOXKEH, TO BHOBb BOSHHKHYTH B CUCTEME OH Y)KE HE
MOKeT. BMecTo Hero nvimbp MOKeT OBITh CO3[aH APYrod SK3eMIULIP 3TOTO e
KJIacca, KOTOPBIH, CTPOTO TOBOPS, OYZIET SIBIATHCS IPYTHM O0BEKTOM.

B oTHensHBIX Cciydasx MHUIHATOPOM B3aUMOJCHCTBHUS B CHCTEME MO-
’KeT OBITh aKTep WJIM BHEIIHHMII 10JIb30BaTelb. B 3TOM cirydae akrep u3obpa-
JKaeTcs Ha JuarpamMMe IoCjIeJOBaTeIbHOCTH CaMbIM IIEPBBIM OOBEKTOM Clie-
Ba co cBouM (hokycoM ympasiieHus (puc. 33). Hame Bcero aktep u ero Goxyc
ynpaBjieHust OyJQyT CYIIECTBOBAaTh B CHUCTEME IOCTOSIHHO, OTMEYasl Xapak-
TEPHYIO JUIS TOJIb30BATENsl aKTUBHOCTh B MHUIIMUPOBAHUH B3aMMOJICHCTBHUN
¢ cucremoil. [Ipu 3TOM cam akTep MOXKET UMETh COOCTBEHHOE MM JIMOO OC-
TaBaThCs AaHOHUMHBIM.

% a1 e o ?

“mm) paxypcus ::

POPRBKCUSHOE
coolwnue

Puc. 33. I'padmueckoe nzobpaxxeHne akrepa, peKypcun
1 pedIIeKCUBHOTO COOOIICHUS

WHora HEKOTOPBIH OOBEKT MOXXET MHUIMHPOBATh PEKYPCHBHOE B3aH-
MozeiicTBre ¢ caMuM co0oi. Pedr HaeT o TOM, YTO HaJu4ue BO MHOTHX S3bI-
KaxX MPOrpaMMHUPOBAHUS CIELHAIBHBIX CPEICTB HMOCTPOCHHS PEKYPCHBHBIX
npouenyp TpeOyeT BH3yaJHM3allM¥ COOTBETCTBYIOLIMX IOHATHH B (opme
rpadguyeckux NpUMUTHBOB. Ha muarpamme mocieJoBaTeNbHOCTH peKypcus
0003HauaeTcs HEOONBIINM MPAMOYTOJIFHUKOM, MPHUCOSIMHEHHBIM K IpaBOi
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cTopoHe (OoKyca yNpaBJeHHUs TOro OOBEKTa, JUIi KOTOPOTO H300pakaeTcs
9TO peKypCUBHOE B3auMoieiicTBre (00bekT 7 Ha puc. 33).

Takum 06pa3om, COOOIEHUST HE TOJIBKO IepearoT HEKOTOpyro nHpOp-
MalyIo, HO ¥ TpeOYIOT WM MPEIoiaraloT OT MPUHUMAIOIIEr0 00bEKTa BbI-
MIOJIHEHUS OXMJaeMbIX NedcTBui. Ha nuarpamme mocienoBaTenbHOCTH BCe
COOOIIEeHNsT YIOPSIIOYEHBI 10 BPEMEHH CBOETO BO3HHKHOBEHHUS B MOICITH-
pyeMoii cucteme.

B TakoM KOHTEKCTE KakI0€ COOOILIEHNE NMEET HAIPaBICHHE OT OOBEK-
Ta, KOTOPBI MHAIMHMPYET W OTIPABISIET COOOIIEHHE, K 00BEKTY, KOTOPBIN
ero momydaer. VHorga oTmpaBUTENs COOOMICHWS HAa3bIBAIOT KIMEHTOM, a
nojxyuatenst — cepsepoM. [Ipu 3TomM cooOmieHue OT KiueHTa umeer hopmy
3ampoca HEKOTOPOTO CEepBHCA, a PEaKIMs cepBepa Ha 3alpoc Mocie Moryde-
HUSI COOOIIEHHST MOXKET OBITh CBSI3aHA C BBHINOJHEHHEM ONPE/ICICHHBIX JeH-
CTBMH WJIM TepeJayd KIMEHTY HeoOXOAMMOW MH(pOpMaluu Toxe B (Gopme
cOO0OIIeHHSI.

B s3eike UML moryT BeTpedaTbesi HECKOIBKO Pa3HOBHIHOCTEH co00-

MIEHAN, KakI0e M3 KOTOPBIX HMMEET CBOE TpapuuecKkoe H300paKeHHe
(puc. 34).

() (©6)

(8) ()

Puc. 34. I'padudeckoe n300pakeHUE Pa3IHUHBIX BUOB COOOIICHHN
MEXIy 00BEKTaMHU Ha JHarpaMMe MOCIeI0BaTCIbHOCTH

IlepBast pa3sHOBHIHOCTH cooOmeHus (puc. 34, a) sBisieTcs HauOojee
pacIpoCTpaHEeHHOH M HCIIONb3yeTcs AJISl BBI30BA IPOLENYpP, BBIMOIHEHHS
orepanyii WM 0003HAYEHUsI OT/EIBHBIX BJIOKEHHBIX ITOTOKOB YHPABICHHMS.
Hauarno srtoii cTpenkn Bcerna compukacaercsi ¢ (OKycoM ynpaBieHUs! WIIN
JIMHUEH KHU3HM TOTO OOBEKTa-KIMEHTA, KOTOPHIH MHHUIMHPYET 3TO COOOIIe-
nue. KoHel cTpenku conpukacaeTcs ¢ JIMHHEH KHU3HH TOro 00beKTa, KOTO-
pBIil IPUHUMAET 3TO COOOIEHUE U BBIMOJIHIET B OTBET ONpEJeNICHHbIE Neii-
CTBHSI.

Bropas pazHoBugHOCTE coobmienus (puc. 34, 6) ucnonbp3yeTcst s 000-
3HAa4YEeHUS MPOCTOro (HE BIIOKEHHOTO0) TOTOKa ympaBneHus. Kaxmas Takas
CTpeJiKa YKa3bIBaeT Ha IPOrpecc OJJHOrO Liara rnotoka. [Ipu 3ToM cooTBeTcT-
BYIOIIHME COOOIICHNSI OOBIYHO SIBISIOTCS ACHHXPOHHBIMH, T.€. MOT'YT BO3HH-
KaThb B TPOW3BOJBbHBIE MOMEHTHI BpeMeHHM. [lepemada Takoro cooOmeHUs
OOBIYHO CONPOBOXKIAETCSI MOyYeHHEM (OKyca yIpaBiIeHUsl OOBEKTOM, €ro
MIPUHSIBLINM.
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Tperbs pasHoBUAHOCTH (pHc. 34, B) IBHO 0003HaYaeT aCHHXPOHHOE CO-
oOIieHne MexIy AByMs OObEKTaMH B HEKOTOPOH HpOLETypHOH mociienoBa-
TEJILHOCTU. [IpMEpOM Takoro COOOLICHUSI MOKET CIIY)KUTh HpephIBaHHE
olepalyy NMpyu BO3ZHUKHOBEHUH MCKIIOUUTENBHON cUTyanun. B atom cirydae
nHpopManus O Takoil CHUTyalMu TEpeAacTCsl BBI3BIBAIOMIEMY OOBEKTY IS
MIPOJOJDKEHMSI ITPOLIEcca AabHENIIEro B3auMOACHCTBUSL.

Hakonen, nocnenssst pa3HOBHIHOCT cooOmmeHus (puc. 34, T) MCIoab-
3yeTcsl U1 BO3BPATa M3 BBI30BA MPOLEAYPHI. [IpuMepoM MOXKET CITyXKHTb TIpo-
CTOE COOOIIECHNE O 3aBEPIICHHN HEKOTOPBIX BBIUHMCICHHH 03 MPEAOCTaBICHHS
pe3yibTaTa pacueToB OOBEKTY-KIMEHTY. B mpole ypHBIX MOTOKAaX yHPABICHUS
9Ta CTpeJIKa MOKET OBITh OIyILIEHa, OCKOJIBbKY €€ HaJIM4Me HEsIBHO MpeJiosiara-
eTcs B KOHIIE aKTUBAIIMU 00beKTa. B TO ke Bpems cuuraeTcsi, YTo KaXKAbli BbI-
30B IPOLEAYPHl MIMEET CBOIO Mapy — BO3BpAT BbI3oBa. J{iIsl HEMPOIEAypHBIX HO-
TOKOB YIPAaBJICHHUs, BKIIIOYas NapajuleJbHbIe W aCHHXPOHHBIC COOOLICHWS,
CTpeJiKa BO3BpaTa JIOJDKHA YKa3bIBaThCs SIBHBIM 00pa3oM.

OOBIYHO COOOIIEHNSI H300paKatOTCS TOPU3OHTAIBHBIMH CTPEIKaMH, CO-
SIMHSIOMNMH JIMHUK XU3HU WM (OKYCHI yNPaBICHUS IBYX OOBEKTOB Ha
JMarpaMMe TOCIIe0BaTeNbHOCTH. [Ipy 3TOM HESBHO NPEIIIONIaraeTcs, YTo
BpeMs ITepeaadr COOOIEHNUS JOCTATOYHO MaJIO IO CPABHEHHIO C MTPOIIECCAMHU
BBINTOJTHEHUS JeUCTBHI 00bekTaMu. CUUTaeTCs TAKXKe, 9TO 332 BpeMs Iepea-
Y1 COOOILICHUS ¢ COOTBETCTBYIONIMMHI O0BEKTAaMH HE MOJKET IPOU30UTH HU-
KakuX coOBbITHI. [IpyruMu ClI0BaMH, COCTOSIHUSI OOBEKTOB OCTalOTCs Oe3 M3-
MeHeHHs. Eciu jke 3To MmpearnooxkeHue He MOXKET ObITh MPU3HAHO CIIpaBe]l-
JIMBBIM, TO CTpeJIKa COOOIIEHHs M300pa)kaeTcs MoJi HEKOTOPHIM HaKJIOHOM,
TaK YTOObI KOHEI] CTPEJIKU pacriojiarajics HIKe ee Havasa.

B oTnenpHbIX citydasx 0ObEeKT MOXKET IOChUIaTh COOOLIEHUS caMoMy cebe,
HHULMHPYS TaK Ha3bIBacMble pedieKCHBHBIC cooOIeHus (00beKT 8 Ha puc. 33).
Takue cooOimeHnst N300paXKaOTCS MPSMOYTOJIBHUKOM CO CTPEJIKOH, Havano W
KOHeIl KOTopo coBmazatoT. [IogoOHble cUTyaln BO3HUKAIOT, HAIlpUMeEp, TIpH
00paboTKe HaXKaTHil Ha KJIABMIIM KJIABHATYPbI IIPH BBOJE TEKCTA B PEaKTHPYe-
MBI JJOKYMEHT, Ipu Habope mudp HoMmepa Tenedona aboHeHTa.

Takum o6pazom, B s3p1ke UML kaknoe cooOmieHre acconmmuupyercs ¢ He-
KOTOPBIM JICHCTBHEM, KOTOPOE JIOJDKHO OBITh BBINOJIHEHO HPHHSBIIUM €10 00b-
ektoM. [Ipu 9TOM JieiicTBHE MOXKET NMETh HEKOTOPbIE apryMEHThI WU MapameT-
PbIL, B 3aBHCHUMOCTH OT KOHKPETHBIX 3HaYE€HHI KOTOPBIX MOXET OBbITh IOJyYeH
pa3muuHBIi pe3ynaspTar. COOTBETCTBYIONIHE MapaMeTpsl OyleT UMEeTh M BBI3BI-
BaroIee 3To AeiicTBre coobmenue. boee Tora, 3HaYeHNUs NapaMeTpoB OTAEINb-
HBIX COOOIIEHUI MOTYT COZIEpYKaTh YCIIOBHBIC BBIPRKEHHs, 00pa3ysi BETBIICHHE
W aJIbTEPHATHBHBIE ITyTH OCHOBHOTO ITOTOKA YIIPABIICHHSL.

9.2.4.2. Koonepamuenwvie ouazpammut

BTOpLIM BUJIOM JIMarpaMMbl BSaPMOHeﬁCTBHﬂ SIBJISICTCA KOOIIEpaTUBHAA JAra-
rpaMma, Ha KOTOpOﬁ OK3EMILISIPbL 00BEKTOB TOKA3aHbI B BHUJIC IUKTOI'paMM. Kax
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Y Ha arpamMe MOCIIeI0BATEIbHOCTH, 3/IeCh CTPEJIKUA 0003HAYAIOT COOOIICHHMS,
00MEH KOTOPBIMHU OCYIIIECTBISIETCS B PAMKAX JaHHOTO BapHaHTa UCIIOJIb30BAHMS.
WX BpeMeHHas MOCIeIOBaTeIBHOCTh, OJTHAKO, YKA3bIBACTCS IyTEM HyMEpaIliH
COOOIIEHHIA.

Hymeparmst cooOmenwit [enaeT BOCIPHATHE MX MOCIIe0BaTeIEHOCTH OoJiee
TPYIHBIM, Y€M B CIIydae PAacIONIOKEHHUs JIMHUK Ha cTpaHuie cBepxy BHU3. C
JIPYTOif CTOPOHBI, TaKOE MPOCTPAHCTBEHHOE PACIIOJIOKEHHE TMO3BOJSET Ooree
JIETKO OTPa3WTh HEKOTOPbIC APYTHe MOMEHTBI, HAMPUMEP MOXKHO IOKa3aTh
B3aUMOCBSI3b OOBEKTOB, MEPEKPHIBAIOIIMECS KOMIIOHEHTHI WM JPYTYI WH-
(opmario.

HesaBucuMo OT UCTIONB3yeMO CXeMbI HyMEpAIlK Ha JHArpaMMe MOXKHO
Pa3MECTHTh TAKOTO K¢ POJIa YIPABJISIONIYI0 HHPOPMAILIHIO, KAK U Ha JHarpaMMe
[OCJICIOBATEILHOCTH.

9.2.5. lnarpaMMbl cOCTOSIHUH

JlarpaMMBbl COCTOSIHUI — XOPOILIO M3BECTHOE CPEACTBO ONUCAHUS TOBE-
neHus cucteM. OHHM OTPEENAIOT BCe BO3MOXHBIC COCTOSTHHS, B KOTOPBIX MO-
KET HaXOJIUTHCS KOHKPETHBIH OOBEKT, a TaKKe IPOILECC CMEHBI COCTOSIHUN
00BEKTa B pe3yNbTaTe HACTYIUICHNS! HEKOTOPBIX coObITHI. B GomnpiimHCcTBE 00B-
€KTHO-OPUEHTHPOBAHHBIX METO/IOB JIMarpaMMbl COCTOSIHHM CTPOSITCS IS €IHH-
CTBEHHOTO KJ1acca M OTPXaroT JUHAMUKY ITOBE/ICHHUS €JMHCTBEHHOTO O0OBEKTA.

CymectByer MHOTO (pOpM JWiarpaMM COCTOSIHHM, HE3HAUMTEIBHO OTINYAIO-
LIHUXCSI APYT OT JIpyra ceMaHnTukoil. Hanbomnee momyssipHas Gopma, UCrob3yemMast
B OOBEKTHO-OPHEHTHPOBAHHBIX METOJIaX, BIEPBbIE MpuMeHsiiach B Metoge OMT u
BIOCJIEZICTBIY OblTa aantupoBana I'paau bydem.

CocrosiHMe MOXXET OBbITh 3aJ]aHO B BHUJIe HaOOpa KOHKPETHBIX 3HAYCHUIT
aTpuOyTOB KJIacca WM 00BEKTa, MPU 3TOM U3MEHEHHUE UX OTIENbHBIX 3HAUe-
Hull OyZeT oTpaxaTh M3MEHEHHE COCTOSHHUS MOJEIHPYEMOro Kiacca WIH
00BEKTA.

Crenyer 3aMeTHTbh, YTO HE KaXKIbIH aTpuOyT KJlacca MOXET XapaKTepH-
30BaTh €ro cocTostHue. Kak mpaBmiio, MIMEIOT 3HaUY€HHE TOJIbKO TaKHe CBOM-
CTBa BJIEMEHTOB CHCTEMBI, KOTOPBIC OTPAXAIOT JUHAMHYECKHN MM (yHK-
IIMOHAJIBHBIN ACHIEKT €€ OBE/ICHHSI.

CocrtosiHME Ha quarpamme H300pakaeTcs MPSIMOYTOIbHUKOM CO CKPYT-
JICHHBIMH BepIInHaMu (puc. 35). DTOT NpsIMOYTOJBHUK, B CBOIO OUYEpElb,
MOXET OBITh PA3JIENIeH Ha JIBE CEKIIMW TOPU30HTaNbHOW NuHUeH. Eciam yka-
3aHa JIMIIb OJIHA CEKIMA, TO B HEH 3alHCBIBACTCS TOJIBKO MMS COCTOSHUS
(puc. 35, a). B npotuBHOM ciryyae B IEpBOIl M3 HUX 3alUCBIBAETCS UMS CO-
CTOSIHMSI, @ BO BTOPOH CIIMCOK HEKOTOPBIX BHYTPEHHUX JIEHCTBUUI WIIU IEepe-
XOJI0B B JaHHOM cocTossHuU (puc. 35, 0). [Ipu sToM mox neiicTBueM B s3bIKe
UML noHMMaroT HEKOTOPYIO aTOMapHYIO OIIE€PaIfiO, BHIIOIHEHNE KOTOPOH
MPUBOAUT K M3MEHEHHIO COCTOSIHMS WM BO3BpAaTy HEKOTOPOIrO 3HAYCHHUS
(HanpuMep, «HUCTHHAY» WITH «JTO0XKbY).
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( Wwmst cocTostamst

Wwms cocTosinus CIUCOK BHYTPEHHUX
JIEUCTBUIA B TAHHOM
COCTOSIHUH

(a) (6)

Puc. 35. I'paduueckue n300pakeHNUE COCTOSTHUN Ha JHArpaMMe COCTOSHHMA

Hma cocTOSHUS MPEACTaBISIET COOOM CTPOKY TEKCTa, KOTOpask pacKphbl-
BaeT COJEP KATENBHBIA CMBICI JaHHOTO COCTOsAHUA MMs Bcerna 3almuchIBacT-
cs ¢ 3araaBHON OYKBEL [IOCKOJBKY COCTOSIHHE CHCTEMBI SBIISICTCS COCTaBHOU
JacThIO MpoLecca e PyHKIIMOHUPOBAHKS, PEKOMEHYETCS B KaUECTBE MUMEHHU
UCTIONIB30BATh TJIAaroJibl B HACTOSIIEM BPEMEHH (3BEHUT, I1€YATACT, 0XKUIACT)
WIN COOTBETCTBYIOIINE NpUUacTus (3aHAT, CBOOOJEH, EpelaHo, TOIYIEHO).
HMst y cOCTOSTHHS MOXKET OTCYTCTBOBATh, T. €. OHO SIBIICTCSI HEOOS3aTeIb-
HBIM IS HCKOTOPBIX COCTOSIHUH.

CeKIMsl CIIMCOK BHYTPEHHMX JAEHCTBHI COAEPUT IepedyeHb BHYTPEHHHUX
JICMCTBUI WK AEATENbHOCTEH, KOTOPBIE BBIMOJIHAIOTCS B POLIECCE HAXOKACHUS
MOJIEIIMPYEMOTO 3JIeMEeHTa B TAaHHOM cocTOsIHUM. Kaknoe u3 IelcTBuUil 3anHchI-
BaeTCsl B BUJIE OT/JEILHON CTPOKH U UMEET CIIeAYIoLIMi Gpopmar:

<MeTKa-IeiicTBus /' BRIpaXXeHHe-1eHCTBHS >

MeTka JCHCTBUS YKa3bIlBaeT HAa OOCTOSTENBCTBA MU YCIOBHS, MPU KO-
TOPBIX OYIET BBIMIOIHATLCS JCSITEIBHOCTD, OMPEIeICHHAs] BRIPAKCHHEM JICH-
ctus. [Ipu 3TOM BBIpaKCHUE ACHCTBHS MOXKET HUCIOJIB30BAThH JIIOOBIC aTpu-
OyThbI U CBSA3U, KOTOPbIC MPHUHAIIEKAT 00IACTH UMEH MIIA KOHTEKCTY MOJIe-
JIpyeMoro oobekTa. Eciin criucok BhIpa)KeHUid JIeHCTBUS MyCTOM, TO pasie-
JIUTEJb B BUJIC HAKJIOHHOM 4€pThI /' MOXKET HE YKA3hIBATHCS.

IepedeHb METOK IEWCTBHS MMeeT (DUKCHUPOBAHHBIC 3HAYCHHS B SI3BIKE
UML, xotopsie He MOTYT OBITH HCIIOJNB30BAaHBI B KAUYeCTBE MMEH COOBITHI.
DTy 3HAYCHUS CIIEIYIOIINE:

e entry — 3Ta MeTKa yKa3blBaeT Ha ACHUCTBHE, CCIU(UIUPOBAHHOE Clie-
JYIOIIMM 3a HEil BBIPOKECHHEM JIEHCTBHS, KOTOPOE BBIMOIHACTCS B MOMEHT
BXOJ[a B JAHHOE COCTOSIHUE (BXOHOE JIeiiCTBUE);

e exit — oTa MeTKa yKa3bIBaeT Ha JEHCTBHE, CENU(DUIMPOBAHHOE Clie-
JYIOIIMM 3a HEil BBIpOKECHHEM JIEHCTBHS, KOTOPOE BBIMOJIHACTCS B MOMEHT
BBIXOJIa M3 JJAHHOTO COCTOSHHMS (BBIXOIHOE JCHCTBUE);

e do0 — 3Ta MeTKa CHEIU(UIMPYET BBIIOIHSIOUIYIOCS IeATeNbHOCT («dOo
activity»), kotopast BBIIOJTHSAETCSI B TEUCHHE BCETO BPEMEHH, TIOKa OOBEKT HAXO0-
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JauTcsi B TaHHOM COCTOSIHHMM, MM JI0 TeX I0p, MOKa He 3aKOHYUTCS BHIYHCIICHHE,
CrenMQUIMPOBAHHOE CIIEIYIOIINM 32 HEH BhIPaYKEHHEM JICHCTBHSI.

B nocnexnem cityuae npu 3aBepLIEHHH COOBITUSI TEHEPUPYETCSI COOTBET-
CTBYIOILUI Pe3yJIbTaT;

e include — 3Ta MeTKka HCTIONB3yeTCS IS OOPAIIEHUS K TI0IaBTOMATY,
IPU 3TOM CIIEAYIOIee 3a Hell BBIpa)KEHHE NCHCTBHS COINECPIKHT UMs 3TOTO
MOaBTOMATA.

Bo Bcex OCTaNBHBIX CiTydasx MeTKa AeHCTBHS MICHTU(QHIMPYET COOBI-
THE, KOTOPOE 3aIlyCKaeT COOTBETCTBYIOIEE BEIpaKEHHE AeicTBHA. DTH CO-
OBITUSL HA3BIBAIOTCS GHYMPEHHUMU NEpexo0amu W CEMaHTHYECKH DKBHBA-
JICHTHBI TIEPEX0/IaM B CaMoO 3TO COCTOSIHHE, 33 UCKIIIOYEHUEM TOH 0COOEHHO-
CTH, 4TO BBIXOJ] M3 3TOT'O COCTOSIHHUS MJIM TIOBTOPHBIA BXOJ| B HErO HE IPOUC-
XOAUT. DTO 03HAYAET, YTO JACHCTBHUS BXOJa ¥ BBIXO/a HE BBIMOJIHSIOTCS.

B kauecTBe mpuMepa COCTOSHHUS paCCMOTPUM CUTYallMIO BBOJA MapoiIsl
TOJIb30BaTeNsl MPU ayTEHTH(UKAIMA BXOJa B HEKOTOPYIO IPOrPaMMHYIO
cucremy (puc. 6.3). B 3ToM cirydae cimcok BHYTPEeHHHX ACUCTBUHA U TaHHOM
COCTOSIHMHM HE MYCT M BKJIIOYAeT 4 OTACNBHBIX JCHCTBHS, IIEPBBIC ABA U3 KO-
TOPBIX CTaHIAPTHHIC W OIMCAHBI BBINIE, a JBAa IOCICAHUX ONPEICIIOTCS
cBOCH crien(UKAIICH.

BBoa mapons

entry / yCTaHOBHTb CHMBOJIBI HEBHIMMBIMH
exit / ycTaHOBUTH CHMBOJIBI BUIWMBIMH
CHUMBOJI / TIOJTY4YHUTh CUMBOJI
[OMOIIb / T0Ka3aTh ITOMOIIh

Puc. 36. Ilpumep cOCTOSHUS C HEMTyCTOM CEKI[e BHYTPEHHUX AEHCTBUI

Hauanvnoe cocmosinue u xoneunoe (Qunanvroe) cocmosiHue NpencTaB-
JISTIOT CO0O0# YaCTHBINM Cilydall COCTOSIHHSI, KOTOPOE HE COJCPKHUT HHUKAKUX
BHYTPEHHHUX JIeficTBHIl (TIceBIOCOCTOSIHUSA). B HagaqbHOM COCTOSIHUM Haxo-
JIUTCS OOBEKT 0 YMOJYAHUIO B HAYAIBHBI MOMEHT BpeMeHH: OHO CITyKUT
JUIS YKa3aHUs Ha qUarpaMMe COCTOSHHU rpadudeckoil o01acT, OT KOTOPOH
HAYMHACTCS TIPOIECC M3MEHEHHs COCTOSHUH. ['paduyeckm HauanbpHOE CO-
crossaue B s3pike UML oOo3HawaeTcss B BHAE 3aKPalICHHOTO KPYXKKa
(puc. 37, a), 13 KOTOPOTO MOXKET TOJBKO BBIXOAHUTH CTPEJIKA, COOTBETCTBYIO-
m1ast mepexomay.
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HavansHoe cocTosiHIe Koneunoe cocrosinne

Puc. 37. I'padnaeckoe n3o0pakeHNEe HAYaIBHOTO
1 KOHEYHOTO COCTOSHUI Ha MarpaMMme COCTOSIHUH

B xoHEUHOM cocTOSHMU OYZET HaXOJUTHCS OOBEKT M0 YMOJIYAHHUIO I10-
clle 3aBepUIeHUs] paboThl B KOHEYHBIH MOMEHT BpeMeHU. OHO CIYXHT s
yKa3aHUs Ha JuarpaMme COCTOSIHHH rpaduyeckoil obiactu, B KOTOpOH 3a-
BEpLIAETCs NPOLECC U3MEHEHHSI COCTOSIHUI WM JKU3HEHHBIN LUK JaHHOTO
oObekra. ['paduueckn xoHeuHoe cocrosHue B si3bike UML o0Go3HauaeTcs B
BHJIC 3aKpAIICHHOTO KPYXKKa, IOMEIIEHHOTO B OKpYXXHOCTH (puc. 37,0), B
KOTOPYIO MOXKET TOIBKO BXOJHUTh CTPEJIKA, COOTBETCTBYIONIAS TIEPEXOY.

Ipocmoii nepexoo (simple transition) npencrasiser co6oil OTHOIICHHE
MEXIY ABYMS IOCIEIOBATEIbHBIMH COCTOSHUSIMH, KOTOPOE YKa3bIBacT Ha
(aKT CMEHBI OTHOTO COCTOSHUA ApyruM. [IpeOriBaHIEe MOAETHPYEMOTo 00b-
€KTa B IIEPBOM COCTOSIHUM MOJXKET COIIPOBOXKIATHCS BBIOJHEHHEM HEKOTO-
PBIX IEHCTBHIA, a epexo]] BO BTOPOE COCTOSIHUE OyneT BO3MOXEH IOCIIe 3a-
BEpLICHUsI ATUX JCUCTBUH, a TaKkKe MOCje yJOBJIETBOPEHHUSI HEKOTOPBIX JI0-
MOJIHUTEJBHBIX YCIOBHH. B 3TOM cilydae roBOpsT, 4TO mepexof cpadaThiBa-
€T, WM MIPOUCXOAUT cpabaThiBaHue repexona. Jlo cpabarbiBanus mepexona
00BEKT HAXOAMUTCS B MPEIBLAYILEM OT HETO COCTOSIHMH, Ha3bIBAEMBIM HCXO/I-
HBIM COCTOSIHUEM, WJIM B UCTOYHHKE (HE IMyTaTh ¢ HAYaJIbHBIM COCTOSHUEM —
9TO pa3HbIe MOHATHS), a MOCJIE ero cpadaThIBaHUS OOBEKT HAXOJUTCS B I10-
CJIEAYIOMIEM OT HETO COCTOSTHUM (IIEJIEBOM COCTOSHHN).

[lepexon ocymecTBiseTcs NpPU HACTYIJIEHUH HEKOTOPOTO COOBITHS:
OKOHYaHHs BBINOJIHEHHs jAestenbHocTH (dO activity), monmydeHUH 0OBEKTOM
cooOreHnss WM mpueMoM curHaia. Ha mepexoze yka3bIBaeTcsi UMsi COOBI-
tust. Kpome Toro, Ha mepexoje MOTYT YKa3bIBaThCsl ACHCTBUS, MPOU3BOIM-
Mble 00OBEKTOM B OTBET Ha BHEIIHHE COOBITHSI MPHU MEePEeXoJie U3 OJHOTO CO-
cTosinust B apyroe. CpabaTbiBaHHe MEPEX0/ia MOXKET 3aBUCETh HE TOJBKO OT
HACTYIUIEHHST HEKOTOPOTO COOBITHSI, HO M OT BBIIIOJHEHHS OIPEEeIICHHOIO
YCJIOBHSI, HA3bIBAEMOT'O CTOPOXKEBBIM yciioBUeM. OOBEKT HepelieT u3 OIHO-
IO COCTOSHUS B APYro€ B TOM CIydae, €CJIM IIPOU30LIIO YKa3aHHOE COOBITHE
U CTOPOXKEBOE YCIIOBHE MPHHSIIO 3HAUCHNE HCTHHA.

Ha muarpamMme cocrostHHi mepexo]] n300pakaeTcsl CIDIONIHON JIMHUCH
CO CTpEJIKOH, KOTOpasi HallpaBlieHa B IIEJIEBOE COCTOSHHE (HArpuMep, «BbI-
X0/ u3 cTposi»). Kaxkplil mepexo; MOKeT MOMEUeH CTPOKOH TeKcTa, KOTopast
HMeEeT CIEYIOIUi o0muii opmar:

<curHatypa coObITHs>'['<cTOpOKeBOE yciaoBHe™>"]' <BBIpaXKCHUE IEHCTBHSL>.
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IIpu 3TOM curnatypa coOBITHS ONHCBIBAET HEKOTOPOE COOBITHE C HEOO-
XOJIMMBIMH apTyMEHTaMHU:

<uMsi cOOBITUS>\'<CIIUCOK MapaMeTPOB, Pa3TOCHHBIX 3AMATHIMI>")'.

Tepmun cobuimue (event) TpeGyeT OTAEIBHOrO MOSCHEHHUS, MOCKOIBKY
SIBJISIETCSI CAMOCTOSITEIbHBIM 3iieMeHTOM si3bika UML. dopmainbHo, cobbiTHE
MIPEACTaBIsIET COO0H Crenu(UKaLNI0 HEKOTOPOro (akTa, UMEIOIIEro MecTo
B IIPOCTPAHCTBE U BO BpeMeHH. IIpo COOBITHSI TOBOPST, YTO OHU IIPOUCXO-
JSIT», TIPH 9TOM OT/ENbHBIE COOBITHS JJOJDKHBI OBITh YIIOPSI0UEHBI BO BpeMe-
Hu. [locne HacTyIUIeHHST HEKOTOPOTO COOBITHS HEIB3s1 YK€ BEPHYTHCA K IIpe-
JBITYIIAM COOBITHAM, €CITH TaKas BO3MOXKHOCTh HE NPEAyCMOTPEHA SIBHO B
MOJIETIH.

CeMaHTHKa TOHATHSA COOBITHS (HUKCHUPYET BHIMaHHE Ha BHEIIHUX IIPO-
SIBIICHUSIX Ka4eCTBEHHBIX M3MCHEHHH, MPOUCXOSMINX HPH MEPEXOAe MOJe-
JIPYEMOTo 00BEKTa U3 COCTOSIHUS B COCTOsIHME. Hanpumep, IpH BKIIIOYEHHH
AJIEKTPUUECKOTO IEPEKITIOYaTeNsi MPOUCXOAUT HEKOTOpOoe coOBITHE, B pe-
3y/lbTaTe KOTOPOrO KOMHATa CTAHOBUTCS OCBEIIEHHOM.

B si3pike UML coObITHSI HTPAIOT POJIb CTUMYJIOB, KOTOPBIE MHUITUHPYIOT
Nepexo/ibl U3 OJTHUX COCTOSIHUI B pyrue. B xauecTBe COOBITHI MOXHO pac-
CMaTpuBaTh CHI'HAJbI, BBI30BBI, OKOHYaHHE (DUKCHPOBAHHBIX MPOMEKYTKOB
BPEMEHH WJIN MOMEHTHI OKOHYAHHS BBIITOJHEHHS ONPEIEICHHBIX NCHCTBHH.
Wmst coObITHS HICHTUGHUIIUPYET KaXIbIi OTCIbHBIM Nepexo] Ha JruarpaMMe
COCTOSTHAH M MOJKET COJEp)KaTh CTPOKY TEKCTa, HAUMHAIOIIYIOCS CO CTPOY-
HON OykBBIL. B 3TOM ciydae MpHHATO CUHTATh MEPEXOJ MpueeepHviM, T.C.
TaKUM, KOTOPBIHA CIIeU(HUIIPYET COOBITHE-TPUTTED.

Ecmm psimom co cTpenkoii nepexonia He ykazaHa HUKaKas CTPOKa TEKCTa,
TO COOTBETCTBYIOLIUH NEPeXo]l ABISECTCA HempuezephviM, U B 3TOM cllydae
13 KOHTEKCTa AUarpaMMbl COCTOSHUIN JOKHO OBITh SICHO, TOCJIe OKOHYAHUS
KaKOW NesiTeIbHOCTH OH cpabatkiBaeT. [locie nMeHn COOBITHSI MOTYT CIIE0-
BaTh KPYyTJble CKOOKH I SIBHOTO 3aJaHUS MapaMeTPOB COOTBETCTBYIOIIETO
coOpITHS-TpHUITEpa. ECan mapameTpoB HET, TO CIIHMCOK MapaMeTpoB CO CKOO-
KaMHU MOXET OTCYTCTBOBATb.

Cmopoorcesoe ycaosue (guard condition), eciau oHO ecTh, Bcerja 3amu-
CBIBAETCS B MPSAMBIX CKOOKax IOcie COOBITHSA-TPUITEPA M MPEICTABISET CO-
601 HekoTopoe OyneBckoe BblpaskeHue. HamoMHuM, 9To OyseBckoe BBIpa-
KEHHUE JIOJDKHO NMPHHUMATh OJHO MX ABYX B3aMMHO HCKITIOYAIONIMX 3Haye-
HUH: «MCTHHA» WK «IOXKb». VI3 KOHTEKCTa AMarpaMMbl COCTOSHUH JI0JDKHA
SIBHO CJIEZIOBATh CEMAaHTHKa 3TOTO BBIPAXKEHHS, a JJIS 3aMHCH BBIPAXKECHUS
MOJKET UCIOJIB30BATHCS CHHTAKCHC S3bIKa OOBEKTHBIX OTPAaHUYCHHUH.

Benenne mis mepexoja CTOPOXKEBOIO YCIOBHUS IO3BOJISET SIBHO CIIe-
uuQUIpOBaTh CEMaHTHKY ero cpabareiBaHMs. Eciin cTopokeBoe yclloBHE
MIPUHUMAET 3HAYCHHUE «HCTHHA», TO COOTBETCTBYIOIINI MEPEeXxoa MOXKET cpa-
60TaTh, B pe3yabpTaTe 4ero 0OBEKT MepeiieT B neieBoe coctosnue. Ecim xe

92



CTOPOKEBOE YCJIOBUE NPUHUMAET 3HAYEHHUE «IOKb», TO MEPEXO] HE MOXKET
cpaboTaTh, U MPHU OTCYTCTBUU APYTHX MEPEXOJ0B OOBEKT HE MOXKET TepeHTH
B LIEJIEBOE COCTOSIHUE MO 3TOMY nepexoay. OHaKO BHIYUCICHHE UCTUHHOCTH
CTOPOKEBOTI'0 YCJIOBHS MPOUCXOIUT TOJIBKO IMOCJIE BO3HUKHOBEHHS ACCOLIMU-
POBAaHHOTO C HUM COOBITHS-TPHUITEPa, HHUIIMHPYIOMIETO COOTBETCTBYIOIIHA
NEpPEXO.

B o0mem ciaydae u3 OHOTO COCTOSIHUSI MOXET OBITh HECKOJIBKO TIepe-
XOZIOB C OJHUM W TeM K& COOBITHeM-TpurrepoMm. [Ipm 3TOM HHKakue IBa
CTOPOKEBBIX YCIOBHS HE JOJKHBI OTHOBPEMEHHO IPUHUMATh 3HAUEHHUE «HC-
TuHaY. Kakmoe w3 CTOPOKEBBIX YCIIOBHHA HEOOXOIMMO BBIYUCISATH BCAKHMA
pa3 Ipu HACTYIUICHUH COOTBETCTBYIOIICTO COOBITUS-TPUTTEPA.

I'paduuecku GpparMeHT JOTHKH MOJCIUPOBAHKS OYTOBOW MPOTPAMMEI
MOXET OBITh TPEICTaBICH B BHJIC CICAYIOIICH IUArpaMMBbl COCTOSHHN
(puc. 38). Kak MOXXHO 3aKIIIOYHTh M3 KOHTCKCTA, B HAYAIBHOM COCTOSHHUU
MIPOrpaMMa He BBIMOIHIETCA, XOTS U UIMEETCSl Ha KOMIBIOTEPE MOJIb30BaTESI.
B MOMEHT ee BKIIOUEHUS NIPOUCXOAUT €€ aKTHBHU3auus. B 3ToM cocTosiHUM
MIPOrpaMMa MOKET HAaXOIUTHCSI HEONPEAEIECHHO JIOJIT0, MOKa MOJb30BATEINb
€€ HE 3aKpOET, T.€. HE BBITPY3UT U3 ONEPAaTUBHOM NamsATH Komibrotepa. [1o-
cJle OKOHYaHMs aKTUBU3ALMU NPOorpaMma NePEXOJUT B KOHEUHOE COCTOSIHUE.
B aKTHBHOM COCTOSIHHM MPOTPaMMEI TIOJB30BaTENIb MOXKET YHTATh COOOIIE-
HUS DJIEKTPOHHOH HOYTHI, CO3HABAaTh COOCTBEHHBIC MOCIAHUS W BBITIOIHATH
Ipyrue NeiCTBUS, HEe yKa3aHHbIE IBHO HA UarpaMMe.

OpHako TPU HEOOXOTUMOCTH TMOJyYUTh HOBYIO TOUTY, IMOJH30BATENb
JIOJDKEH YCTAHOBHTH TEJIC(OHHOE COCAMHEHHE C MPOBAWICPOM, YTO U TOKa-
3aHO SBHO Ha AUarpaMMe BEpXHUM IepexoJioM. Jpyrumu cioBamMu, MOJIb30-
BaTellb UHUIUUPYET COOBITHC-TPUITED «YCTAHOBUTH Tee(hOHHOE COCTUHE-
Hue». B kauecTBe mapamerpa 3TOro COOBITHS BBICTYIACT KOHKPETHBIN Tee-
(OHHBII HOMEp MOJEMHOTO IIyJia TpoBaizepa. [lamee cieqyeT mpoBepka
CTOPOXEBOTO YCIOBHSA «TelNe(OHHOE COCIMHEHHE YCTAaHOBJICHO», KOTOPOE
cilenyeT NOHMMaTh Kak BOIpPOC. TOJIKO B Cilydae MOJIOKUTEIBHOTO OTBETA
«l1a», T.e. «MCTUHAY», NPOUCXOAMUT MEPEXO] MOYTOBOM MPOrpaMMbl-KIUEHTA
13 COCTOSIHUSI «aKTHBH3ALUs TIOYTOBOW MPOrpaMMbl» B COCTOSIHUE «3arpy3Ka
MIOYTHI C cepBepa MpoBaiaepay. B mpoTuBHOM ciyyae (JIMHUS 3aHSTa, HEBEP-
HBIA BBOJ] MapoJIs, OTKIIOUYEHHBII JOTMH) HUKAKOH 3arpy3KH MOYTHI HE MPO-
H30MIeT, M IporpaMma OCTaHeTCs B IPEKHEM CBOEM COCTOSIHUM.

BTopoii TpurrepHsiii nepexos Ha quarpaMMme MHULMUPYET aBTOMAaTHYe-
CKUil pa3pbiB TeNe()OHHOTO COCAMHEHHS C MPOBAHIEPOM IMOCIE OKOHYAHUS
3arpy3Kd IMOYTHI HA KOMIIBIOTEp TMOJb30BaTeNss. B sToMm ciiydae coObITHE-
TPUITEP «3aKOHUUTH 3arpy3Ky MOYTH» MPOUCXOJUT MOCIIE IPOBEPKU CTOPO-
JKEBOT'0 YCJIOBHSI «IOYTOBBIN SIIUK Ha CEPBEPE IMYCT», KOTOPOE TAKXKE CIENY-
eT moHuMath B (opme Bompoca. [IpH MONOKUTETFHOM OTBETE Ha 3TOT BO-
mpoc (BCs mModTa 3arpy’k€Ha WM €€ MPOCTO HET B SIIUKE) IMOYTOBAas IPO-
rpaMMa MpeKpamiaer 3arpy3Ky HoyThl U NEPEXOIUT B COCTOSIHUE aKTHBH3a-
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uvu. B CJIydac K€ OTpHULATCIbHOI0 OTBETA 3arpy3ka IMOYThI 6yueT apoaoJI-
JKCHaA.

YcraHoBUTh TelieOHHOE COeIMHEHHE (Tel. HOMEp)
[Ten. coenuHeHne ycTaHOBIEHO)]

AKTHBaLUS
. MOYTOBOM
MIPOrPaMMBI

3arpys3ka nouTsl ¢
cepBepa nposaiiaepa

3aKOHYHUTH 3arpy3Ky HOYTHI
[mouToBBIH sKK Ha cepBepe mycT]/
pa3opBaTh Tel. COeTUHEHHE(TeI. HOMEp)

Puc. 38. JluarpamMMa cOCTOSHUN AJIS1 MOAETHUPOBAHUS
[IOYTOBOU IIPOrPaMMBI-KJIMEHTA

Buipaoicenue oeticmeus (action expression) BbIMOIHSETCS B TOM H TOJb-
KO B TOM CIly4ae, Korma repexop cpadareiBaet. [IpeactaBmisier coboi atomap-
HYIO OIEPAaIHIO (IOCTATOYHO TPOCTOS BBHIYUCICHHE), BHIIOMHAEMYO Cpa3y Io-
cire cpabaThIBaHKS COOTBETCTBYIOIIETO IIEpeXofa IO Hadala Kakux ObI TO HH
OBUIO NEHCTBUI B IETIEBOM COCTOSTHUH. ATOMAapHOCTh JEHCTBHS O3HAYAET, YTO
OHO HE MOYKET OBITh TIPEePBaHO HUKAKUM APYTUM JCHCTBHEM JI0 TEX TIOp, TIOKa He
3aKOHYHUTCS €ro BBINOIHEHHE. JlaHHOe eficTBIE MOKET OKa3bIBATh BIMSHHE KaK
Ha caM 0OBEKT, TaK U Ha €r0 OKPY>KEHHE, ECJIU 3TO C OYEBHIAHOCTBIO CIIEIYET U3
KOHTEKCTa MoJieNu. BripaxeHue 3amicpiBaeTcst ocne 3Haka "/"' B CTpOKe TEKCTa,
MIPUCOEINHEHHOM K COOTBETCTBYIOIIEMY MIEPEXOY.

B obmiem citydae, BeIpakeHUE JEHCTBHUSI MOXKET COAEPKATH IEINbI CIU-
COK OTJENBHBIX JCHCTBHMH, pa3JelieHHbIX cuMBOIoM ";". O0s3aTenbHOe Tpe-
OoBaHHE — BCE NEHCTBUS M3 CIUCKA JOJDKHBI YETKO PAa3TUIaTHCSI MEXIY CO-
0011 1 CIIeIOBaTh B MOPSAKE UX 3aITUCH.

B xadectBe mpumepa BeIpakeHHs IeicTBHs (puc. 38) MOXET CIIY)KUTh
«pa3opBarhb TeleQOHHOE coennHeHHe (TenedOoHHbBII HOMep), KOTOPOe TOJIK-
HO OBITH BBHITIOJIHEHO Cpa3y IOCIE YCTAHOBJICHUS WCTHHHOCTH («HUCTHHAY)
CTOPOXEBOT'0 YCIIOBHSI «IIOYTOBBIH SIIUK HA CEPBEPE MyCT».

JlmarpaMMBbl COCTOSIHUI XOPOIIIO MCIIOIB30BaTh TSI OMHMCAHUS IOBe/e-
HUS HEKOTOPOro 0OBEKTa B HECKOJBKHX PA3JIMYHBIX BApHAHTaX HMCIIOJIB30-
BaHHA. OHM HE CIUIIKOM IPHUTOAHBI JUIsI ONMUCAHUS TOBEACHHS psia B3au-
MozeiicTByonmx 00bekToB. Ilo cymecTBy, AMarpaMMbl COCTOSTHHN IMOJIE3HO
coueTaTh C APYIHUMH cpeAcTBaMu. Hampumep, quarpaMmBsl B3auMOJeHCTBUS
XOPOIH JUISl OITUCAHMS MOBEJCHUSI HECKOJIBKUX OOBEKTOB B €JMHCTBEHHOM
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BapHaHTE HCIOJIb30BaHUs, & AUArPAMMBI AEATEIbHOCTEN XOPOIIX I ONH-
caHus oOuIeH Mmoce10BaTeNbHOCTH AEHCTBHUH AJIsl HECKOJIBKUX 00OBEKTOB U
BAPUAHTOB HCIOIb30BAHUS.

He ciexyer cTpouTh AMarpaMMbl COCTOSHHMM I Ka)XJOTO Kjacca B
CHCTEME; MX CTOUT HCIOJB30BaTh TOJBKO ISl TEX KIJIACCOB, MOBEACHHE
KOTOPBIX JACHCTBUTEIFHO HHTEPECYET, U MOCTPOCHUE AUATPAMM COCTOSHHUN
IIOMOTAET JIydIlle ero MOoHATh. Hampmmep, monp3oBaTenbckuii mHTEpGeiic n
YNpaBISIOIHE OOBEKTHl O0JANal0T MMEHHO TAKWM IIOBEIECHHEM, KOTOPOE
MIOJIE3HO M300paXaTh C MOMOIIBIO AUarpaMM COCTOSTHHUM.

9.2.6. luarpamMmsl JesiTeJbHOCTel

[Ipu MozmenupoBaHUM MOBEIEHHS NPOSKTHPYEMOH WIIM aHATM3UPYEMOM
CUCTEMBI BO3HHKAET HE0OOXO0IMMOCTh HE TOJIBKO MPEACTaBUTh POLECC U3Me-
HEHUS €€ COCTOSIHUIA, HO M IeTaJIM3UPOBaTh OCOOEHHOCTH aJITOPUTMHUUYECKOM
U JIOTHYECKOH pean3aliy BEINOIHIEMBIX CUCTEMOI onepauuii. TpaauimuoH-
HO JUIS 9TOM LN UCIIOJIb30BAINCH OJIOK-CXEMBI WM CTPYKTYPHBIE CXEMBI
AJITOPUTMOB.

Jns MomenmpoBaHuMS Tpoliecca BBHINOTHEHH omnepauui B si3pike UML
UCTIONB3YIOTCS TaK Ha3bIBAEMBIE Ouazpammul oesmenvrocmu. [Ipumensemas
B HUX rpaduyeckass HOTAUs BO MHOTOM IIOXOXKa HA HOTALMIO AHArpaMMBbl
COCTOSTHHH, TIOCKOJIBKY Ha AMarpaMmax AesTeIbHOCTH TaKKe MPUCYTCTBYIOT
0003HaUYEHHS COCTOSIHUI U nepexo/1oB. OTIndne 3aKI04aeTcsl B CEMaHTHKE
COCTOSTHHH, KOTOPBIE UCIOJB3YIOTCS JUIS TPEJICTABICHHUS HE AeATeIbHOCTEMH,
a JIeMCTBMII M B OTCYTCTBHM Ha IEpexXojJax CUTHaTypbl coObiTuid. Kaxkmoe
COCTOSTHHE Ha AMarpaMme AesTeIbHOCTH COOTBETCTBYET BBINOJIHEHHIO HEKO-
TOpOH dIIEMEHTApHOMN OTepally, a MePeXo/l B CIEAYIoIee COCTOsHIE cpada-
TBIBAET TOJBKO TPH 3aBEPLUICHUH ITOH ONEpalyy B MPEABIIYILIEM COCTOSHUH.
I'padpuuecku nuarpamMMa JesTEIBHOCTH NpeacTaBisercs B hopme rpada aes-
TEJILHOCTH, BEPIIMHAMHU KOTOPOTO SIBIISIFOTCSI COCTOSTHMS NICHCTBHSA, a Jyra-
MH — [IEPEXO0/Ibl OT OJTHOTO COCTOSTHMS ICHCTBUS K APYTOMY.

Takum 00pazom, IUarpaMMbl JIESTEIFHOCTH MOXKHO CUMTaTh YacCTHBIM
CllydaeM JMarpaMM COCTOSIHWH. VIMEHHO OHM MO3BOJISIIOT peaiu30BaTh Ha
si3ike UML 0coOeHHOCTH MPOLIeAYPHOTO ¥ CHHXPOHHOTO YIpaBJeHUs, 00y-
CJIOBJIGHHOT'O 3aBEpIIEHHEM BHYTPEHHHX JAedTenbHocTedl u aedctBuil. Oc-
HOBHBIM HAallpaBJIEHUEM HCIIOJIb30BAHUS JUArpaMM JESTeIbHOCTH SIBISETCS
BU3yaIM3alys, 0COOCHHOCTEH peallM3alny OIepaluil KiaccoB, Koraa Heoo-
XO/IMMO TIPEJICTAaBUTh AJITOPUTMbI UX BbINONHEeHUs. [Ipu 3ToM Kaxkmoe co-
CTOSTHHE MOXKET SIBJISITHCS BBIIIOJIHEHUEM OIepallii HEKOTOPOTo Kiiacca JInbo
€€ 4acTH, NO3BOJISISl UCTIOb30BaTh AMArpaMMBbl JESTeIbHOCTH JUIsl OIIMCAHUS
peaKIuii Ha BHYTPEHHUE COOBITHS CHCTEMBI.

Cocmosnue oeticmeus (action state) siBnsieTcss clenUalIbHBIM ClIydaeM
COCTOSIHHSI C HEKOTOPBIM BXOJHBIM JICHICTBHEM MU IO KpaifHeH Mepe OJHUM
BBIXOJIAIIMM M3 COCTOSIHHUS TIEPEXOJIOM. DTOT IEpEX0]] HESBHO IIPEIIIONIaracr,
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YTO BXOJHOE JEHCTBHE yxke 3aBepuimioch. COCTOSHHE ACHCTBUS HE MOXKET
UMETh BHYTPEHHHMX II€PEXOJI0B, IMOCKOJBKY OHO SBISIETCS JJIEMEHTApHBIM.
OOBIYHOE MCIIONIB30BAaHUE COCTOSIHUS JACHCTBUS 3aKIIFOYACTCs B MOJIETIMPOBAaHUH
OJTHOTO 111ara BHITIOJIHEHHUS alIrOpUT™Ma (TIpOLIeyphl) MM IOTOKA yIPaBICHUSL.

I'paduueckn coctosiHme neiictBus m3oOpaxkaercs (UTYpoOH, HamoMu-
HAaIOIIeH NPSAMOYTOJbHHUK, OOKOBBIE CTOPOHBI KOTOPOTO 3aMEHEHBI BBINTYK-
meiMu ayramu (puc. 39). BHyTpu 3TOH (QUTYpHI 3alUCHIBACTCS 8bIpadiceHUe
Oeticmeus (action-expression), KOTOpoe TOKHO OBITh YHHKAIBHBIM B TIPEIIC-
JIaX OJHOW THarpaMMBbl AEsTEIbHOCTH.

@pa%mn UIaH npoe@ Inde umber+1

(a) mpocroe peiictBue (6) BeIpaBHUBaHKE

Puc. 39. I'padpuaeckoe n300pakeHNe COCTOSHUS NEHCTBUI

JelicTBue MOXeT OBITH 3alTUCAHO HAa €CTECTBEHHOM S3bIKE, HEKOTOPOM
NICEBIOKOJIE MJIM S3bIKE NporpaMMHpoBaHus. HUKaKWX JOMOJHUTEIbHBIX
WJIM HESIBHBIX OIPAaHUYCHUN IIPYU 3allUCU NEHCTBUI HE HakIaablBaeTcs. Pexo-
MEHIyeTCsl B Ka4eCTBE MMEHH IPOCTOTO ACHCTBHUS MCIIOIB30BATh IJIAroil C
MOSICHUTENBHBIME citoBaMu (puc. 39, a). Ecimm ke neiictBue mMoxet OBITH
MIPEACTABICHO B HEKOTOPOM (hOPMAIHOM BHJE, TO IEIECO00PA3HO 3aMicaTh
€ro Ha TOM SI3bIKE€ MPOTPaMMHUPOBAHUA, HA KOTOPOM IIPEAIOIaraeTcs peaiu-
30BBIBaTh KOHKPETHBIH POeKT (puc. 39, 0).

Kaxnas nuarpamma AedTENbHOCTH JODKHA MMETh €IMHCTBEHHOE Ha-
YaJbHOE W €IMHCTBCHHOE KOHEYHOE COCTOSHMSA. OHM MMEIOT Takue ke 000-
3HAYEHMS, KaK ¥ Ha AuarpaMmme cocTosHUH. [Ipu 3ToM Kaxnas AesaTenbHOCTh
HauyMHACTCSl B HAYAJILHOM COCTOSHMM W 3aKaHYMBACTCS B KOHEYHOM COCTOS-
Hun. CaMy uarpaMMy JesiTeIbHOCTH NPHHATO PacroyiaraTtb TakKuM 00pa3oM,
4TOOBI ISHCTBUSI CIIEIOBAIIM CBEPXY BHH3.

Ilepexon xak anemeHT s3pika UML ObUT paccMOTpEH IpH pacCMOTPEHHH
JMarpaMMbl cOCTOSHUS. [Ipy mocTpoeHNn JauarpamMbl JIeSTENbHOCTH HCIIOINb-
3yIOTCSl TOJBKO HETPHUITEPHBIE MEPEeXOJibl, T.€. TaKhe, KOTOphIE CpadaThIBAIOT
Cpasy Tociie 3aBEpIICHUs! JESTEbHOCTH WM BBIIOJHEHHS! COOTBETCTBYIOIIETO
JeHCTBUA. DTOT IEepexo]l MEPEeBOUT AEATEIbHOCTh B TOCIEIYIONIEe COCTOSIHUE
cpa3y, KaKk TOJBKO 3aKOHYMTCS JeCTBHE B MperplayIieM coctosiHun. Ha mua-
rpaMMe TaKoi Mepexo1 n300paskaeTcs CIUIOIIHOM JIMHHUEH CO CTPEIKOM.

B kauectBe mpumepa paccMOTpHM (PparMeHT HM3BECTHOTO AJITOPUTMa
HaXOXJICHNsI KOpHEH KBajpaTHOro ypaBHeHus. ['paduuecku dparmeHT mpo-
LIelypbl BBIYMCIICHUS! KOPHEH KBaJpaTHOTO YPaBHEHUS MOXKET OBITh Hpei-
CTaBJIEH B BHJIE JUArPaMMbl JESITENBHOCTU C TPEMsI COCTOSIHUSAMU JeHcTBUS
u BeTBIeHHEM (puc. 40).
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TpeoGpasoBarh ypaBHeHHE K
KAHOHUYECKOMV RUTTV
BbIMHCIHTE IMCKPUMHHAHT

[muckpumunanT >=0]

Cumeon
BCTBJICHUS

JIHCK] <
[uexpimsan <0 BBIYHCIHTE KOPHU (KOPEHB)

KRANINATHOTO

Odt————

Puc. 40. ®parmeHTt aAuarpaMMbl A€ATEILHOCTH AJIS AITOPUTMA
HaXOKJCHUS KOPHEH KBaIpaTHOTO ypaBHEHUS

Juarpamma IesTeTbHOCTEH MPEJOCTaBIIET CBOOOAY BBIOOpa IMOpsAKa
BBINIOJIHEHUS ACUCTBUNA. JIpyrMMHU CJIOBaMM, OHA TOJIBKO YCTaHaBJIMBAET OC-
HOBHBIE IIPAaBUJIA MTOCTIEIOBATEIBHOCTH, KOTOPHIM HEOOXOAUMO CIIE0BATh.

Takasi BO3MOKHOCTb BayKHA TIPU MOJIENIMPOBaHUH On3Hec-TpoueccoB. Cpe-
JI1 OW3HEC-TIPOLIECCOB HEPEKO BCTPEUAIOTCS TaKHe, KOTOphIE HE 00sI3aHbl BbI-
MOJIHATHCSI MOCEN0BATENbHO. B TakuX cUTyalusiX AaHHBI METOJ XOpOILO pa-
00TaeT, Tak KaK OH MO3BOJISICT PEaTM30BBIBATh IPOIIECCCHI MAPAILIEITEHO.

JuarpaMMmbl JeSTEIBHOCTEN SIBISIOTCS TaKXKeE IMOJIE3HBIMU IpU Hapali-
JIEIbHOM MPOTrPaMMHUPOBAHUH, MOCKOJIBKY MOKHO rpaduuecku M300pasuTh
BC€ BE€TBU U OIIPEACTINTDH, KOT'JIa UX HCO6XO,E[I/IMO CUHXPOHU3NPOBATDH.

Jlnarpamma JiesiTelTbHOCTEH He 0053aTeNIbHO JJOJDKHA BKIIFOYATh SIBHO OIIpe-
JIEJICHHYI0 KOHEUHYI0 TOUKy. KoHeuHas Touka Ha quarpaMme JesiTelbHOCTEN —
9TO TOYKA, B KOTOPOU 3aKaHYMBAETCS BHIIOJIHEHHUE BCEX IESTEIbHOCTEN.

Takas cnocoOHOCTh AMArpamMMm AEATEIFHOCTEH OIMCHIBATH OJHOBpE-
MCHHO ITOBCJICHHC MHOXCECTBA BAPUAHTOB MCIIOJIb30BAHUA ABJIACTCA OYCHDL
moJie3HoU. Kakplii BApraHT MCIOIb30BAHUS aeT HHPOPMAIIUIO, OTPaXKaro-
IIyI0 B3TJII M3BHE Ha NPEIMETHYIO 00JacTh IMOJ ONpPENeNeHHBIM YIJIOM;
KOI'/Ia MBIl CMOTPUM Ha BHYTPEHHIOIO KAPTUHY, KEJIATEIbHO OXBATUTH €€ BCIO
LEeIUKOM. JlmarpaMmbl Ki1accoB JAIOT MOJHYIO KapTHHY B3aUMOJEHCTBYIO-
LIUX KJIACCOB, TO € Camoe JIeNal0T JAUarpaMMbl AESITeIbHOCTEH B OTHOLIE-
HHWH ITIOBCJACHUA CUCTCMBI.

JIro6ast mesTensHOCTh MOXKET OBITh NMOABEPTHYTA JalbHEHIIe TeKOMIIO3H-
. Onucanue HCKOMHOBHpOBaHHOﬁ JACATCIIBHOCTU MOXECT OBITH npeacraBs-
JICHO B BUJIE TEKCTA, KOAA WIN APYrOd TUarpaMMsl JesITeIbHOCTEH.
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Korna crpoutcs auarpamma JesTelIbHOCTEH, NpeacTaBisiomas co0on
JCKOMITO3ULIMIO JISSITENEHOCTH OoJiee BBHICOKOTO YPOBHS, Ha HEW JOJDKHA
IIPUCYTCTBOBAThH TOJILKO OJ{HA HauanbHas Touka. C APYyroil CTOPOHBL, KOHEY-
HBIX TOYEK MOXKET OBITh CTOJIBKO, CKOJBKO BBIXOJIOB Yy JEATEIBHOCTH Oojiee
BBICOKOTO YpOBHA. Takum 00pa3oMm, IE€KOMIO3MPOBAHHAS JHarpaMma BO3-
BpallaeT 3HaUCHHE, ONPECIIEMOE TIOCIETHIM BBIXOJOM.

CaMbIM OONBIITMM JOCTOMHCTBOM AWArpPaMM JESITEIBHOCTEH ABISIETCS 1O-
JepKKa TapajienusMa. braromapst SToMy OHM SIBISTIOTCS. MOIIHBIM CPEICTBOM
MOJICTIPOBAHMUS MTOTOKOB PaboT M, MO CYIIECTBY, MapalIeIbHOTO MPOrpaMMU-
poBaHust. CaMblii GOJIBIION MX HEZOCTATOK 3aKJIFOYACTCS B TOM, UTO CBSI3H MEX-
Iy NEHCTBUSAMH U OOBEKTaMH IPOCMATPHUBAIOTCS HE CJIUIIKOM YETKO.

OTHU CBSI3M MOXKHO IOTBITAThCS ONPEAETUTh C MOMOIIBI0 METOK C UMe-
HaMu OOBEKTOB, HO 3TOT CHOCOO HE 00JIalaeT TaKoW e MPOCTOTOH, KaK HcC-
MOJIb30BaHME JuarpaMM B3auMojeicTBuda. JluarpaMMmbl JesTenbHOCTEN
MIPENOYTUTENIbHEE UCTIONb30BaTh B CIEAYIOLINX CUTYalUsIX:

e aHaJIM3 BapUaHTa UCHOJb30BaHusA. Ha 3TOM cTaguu Hac He UHTEpecy-
€T CBSI3b MEXKAY JICHCTBHAMH M 00BEKTaMH, a HY>KHO TOJBKO TOHATH, KaKHE
JCHCTBHS TOJDKHBI UIMETh MECTO M KAaKOBBI 3aBHCHMOCTH B ITOBEACHUH CHC-
TeMbl. CBSI3BIBAHNE METOZOB U OOBEKTOB BBINIOIHSICTCS MO3/IHEE C TOMOIIBIO
JMarpaMM B3anMOIEHCTBUS;

e apanu3 MOTOKOB padot (WOrkflow) B pasmiyHBIX BapHaHTaX HCIOJB30-
BaHus1. Korja BapuaHThl UCTIOIB30BAHUS B3aUMOJICHCTBYIOT JIPYT C PYTOM, JTHa-
TpaMMBbL Z[GHT@III)HOCTCIZ SABJIAKOTCA MOLIHBIM CPCIACTBOM IIPCACTABJICHUA U aHA-
JIN3a UX MOBEJICHUS.

He pexomeHnayercsi MCHONB30BaTh JHAarpaMMbl JIESTEIBHOCTEH B clie-
OYIOIIKUX CUTYalUsX:

® aHaIM3 B3aMMOJIEWCTBUA OOBEKTOB. J{Jsl 3TOrO TOpa3io JIydiie MoIXo-
JST AuarpaMMbl B3aMMOJCHCTBHS, MOCKOJBKY OHM MpOIIE M OOECIeYHBaIOT
GoJiee HarJISITHOE MPE/ICTABIICHNE;

® aHaJIM3 MOBEIEHHS OOBEKTa B TEUEHHE €ro XMW3HEHHOro LUKia. [l
9TOM LIEJIN UCTIONIB3YIOTCS INarpaMMbl COCTOSTHUM.

9.2.7. IlnarpaMMbI KOMIIOHEHTOB

Juaepammvl KoMnOHeHmMO8 TIOKA3bIBAIOT, KaK BBITJISAUT MOJAEIH CHUCTE-
MBI Ha Qu3nveckoM ypoBHe. Ha auarpamme u300paskeHbl KOMIOHEHTBI MPO-
TPaMMHOTO 00ECTICUCHHS U CBSA3M MEXTy HUMH. [IpH 3TOM BBIAENSIOT /1Ba THIIA
KOMITOHEHTOB: HCIIOJIHSIEMbIe KOMIIOHEHTHI 1 OMOIHNOTEKH KOJIa.

Kaxkplit kimacc Mojienu rnpeoOpasyeTcs B KOMIIOHEHT ucxonHoro koza. [ocie
CO3/IaHMA OHH cpa3y J00aBIIIOTCS K JUarpaMMe KOMIIOHEHTOB. MexX Iy OTAeNnb-
HBIMH KOMIOHEHTAMH H300pa)Kal0T 3aBHCHUMOCTH, COOTBETCTBYIOIIHE 3aBHUCH-
MOCTSIM Ha 3Tarre KOMITHJISIINH FIHA BEITTOTHEHHUS IPOTPaMMBL

VY cucteMbl MOXKET ObITh HECKOJIBKO AWarpaMM KOMIIOHEHTOB B 3aBHCHMO-
CTH OT YHCJIa OJICHCTEM MIIM UCTIONTHAEMBIX (aiinoB. Kaxas moxcucrema sBisi-
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€TCsl TIAKSTOM KOMITOHEHTOB. B 00IleM ciydyae HakeThl — 3TO COBOKYITHOCTH
KOMIIOHEHTOB.

JuarpaMMbl KOMIIOHEHTOB TNPUMEHSIIOTCS TEMH Yy4YacTHHKaMHU IPOEKTa,
KTO OTBEYAET 32 KOMIWIALMIO CUCTEMBI. V3 Hee BUIHO, B KAKOM MOPSJIKE
HA/I0 KOMITWJIMPOBATh KOMITOHEHTHI, a TaK)Ke KaKHe HCIIOJHSEMBIE KOMIIO-
HEHTHI OyIyT co3maHbl cucTeMoi. Ha Takoii iuarpaMme moka3aHO COOTBETCT-
BHE KJIACCOB pean30BaHHBIM KoMroHeHTaM. OHa HyXXHa TaM, I/ie¢ HaduHaeT-
¢ TeHepanus KoJa.

9.2.8. luarpaMMbl pa3MelleHus

Huacpamma pasmewenus (deployment diagram) orpaxaer ¢usmieckie
B3aUMOCBSI3H MEX/Ty TIPOIPAMMHBIMH H AIapaTHBIMK KOMIIOHCHTAMH CHCTEMBI.
OHa SIBIISIETCSI XOPOILKMM CPEICTBOM ISl TOTO, YTOOBI MOKA3aTh MApIIPYTHI Te-
peMelteHust 00bEKTOB M KOMITIOHEHTOB B PAacIpe/ICICHHOM CHCTEME.

Kaxzapiii y3en Ha quarpamMe pa3MeIleHHUs MPEACTaBiseT co00# Heko-
TOPBINA THIT BEIYUCIUTEIBHOTO YCTPOHCTBA, B OONBIIMHCTBE CIYYacB — YacTh
anmaparypsl. JTa annaparypa MOXET ObITh IPOCTHIM YCTPOUCTBOM HJIH JAT-
YHKOM, 3 MOXKET OBITh U MIUH(DPEHMOM.

KoMmoHeHThI Ha JUarpaMMe pa3MeleHHs! MPECTaBIAIOT cobol Gu3u-
YEeCKHUEe MOJYJIH MPOTrpaMMHOro koja. Kak mpaBuio, OHH B TOYHOCTH COOT-
BETCTBYIOT KOMIIOHCHTaM Ha JquarpaMMe KOMIIOHEHTOB. Takum o00pa3zom,
JqUarpaMma pasMelIeHHsT OTPaKAaeT BBIMIOJIHEHHE KAKAOTO KOMIIOHEHTa B
cHcTEME.

Ha MpaKTUKE guarpaMmbl pasMCHICHUSA HCIIOJB3YIOTCA HE CIIMIIKOM
yacto. MHOrue pa3pabOTYMKH JCHCTBUTEIBHO IMOJB3YIOTCS TAaKUMHU JHa-
rpaMMaMH, OJHAKO OHHU MPEACTaBISIFOT cO00il mpocTo HedopMaIbHBIE Kap-
TuHKH. C Ipyrod CTOpPOHBI, KaXkaas CUCTeMa MMeeT CBOM COOCTBEHHBIE (u-
SUYCCKHUEC XAPAKTECPUCTUKHU, KOTOPHIC KEJIATCIbHO IBHO BBIACINUTDL, U B JaJIb-
HelilleM motpedyercst Goblias cTeneHb hopManu3Ma Mo Mepe JTOCTHKCHUS
JIYYIIero MOHUMAHUSI TOTrO, Kakhe MpOoOJeMbl CIEIyeT peliaTh B MEPBYIO
ouepe/ib ¢ IOMOIIIBIO THArpaMM Pa3MeIeHHUs.

KoHTpoabHbIe BONPOCHI

1. B 4em 3akiro4aroTCsi OCHOBHBIE HPHUHIMIEI OOBEKTHO-OPUEHTHPO-
BaHHOTO Toaxoaa?

2. B 4eM cOCTOAT IOCTOMHCTBA W HEJOCTATKU OOBEKTHO-OPHEHTHUPO-
BAHHOTO To1x0a?

3. Ha3zoBute ocHOBHBIE quarpamMMs! s3pika UML.

4. KaxkoBbl NpUHIUNHANBHBIE PAa3IMdMsg M YTO OOIET0 MEXIy CTPYK-
TYPHBIM U 00BEKTHO-OPUEHTHPOBAHHBIM MOAX01aMU?
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10. MPOEKTUPOBAHME
N PASPABOTKA UHTEP®EUCA MO

Wutepdeiic 4eroBeK-KOMIBIOTEP BKIIIOYACT TaKHE acleKThl BBIYMCIIH-
TEJILHOM CUCTEMBI, KOTOPBIE KaCarOTCsl HETIOCPEJICTBEHHO MOJIb30BaTEIS.

3t0 BaxHbII (akTop, oOecreunBaOMMi YCIEUIHYI0 PabOTy BBIYHCIIH-
TEJILHOM CHUCTEMBI M CYLIECTBEHHO BIMSIOIIMI HA TNPOW3BOJUTEIHLHOCTH
TIOJTb30BATEIS.

UroOsl paboTa ¢ KOMIOBIOTEPOM OBLTA y00OHOU, TIOIH30BATENb NOKEH
IIPU B3aMMOJEHCTBHH C CHCTEMOH OLIYIIATh KOM@OpM MOXKHO BBIACIHTH TPH
OopImre TPYIIB (aKTOPOB, BIUSIOMIUX HA KOM(OPT MOIH30BATEIS.

OOuii CUXOIOTHIECKAN KIIMMAaT B OpPTaHU3AIlNH (HAIpUMeEp, CTHIIb
paboThl aIMUHUCTPALIMH U COLMAIbHAS 3alMIIEHHOCTh PAa0OTHUKA), a TaKXKe
(dopMa TpenogHeceHHs] CBEJCHUI O BBHIYUCIUTENHLHOH CHCTEME MOTYT BBI-
3BaTh NpenyOekaeHre IPOTHB 3TOW CUCTEMBI 33J0JIT0 JI0 TOTO, KaK IOJIb30-
BaTeNIb MO3HAKOMHTCS C HEH MMPaKTUYCCKHU. CDyHKIlI/II/I, KOTOpPBIC BO3Jjaract
cUCTeMa Ha MOJIb30BaTeNs, U CIOCO0 BBITIONIHEHHUS 3TUX (YHKIMH MOTYT Ha-
PYWHUTH CIOKHUBIIUECH pa60q1/1e TpyIIibl, JIMIIWATh UCIIOJTHUTEIIA MIPUBBIYHOTO
OOIIEHNS WIIN UCIIOPTUTB €r0 OTHOLICHUSI C PYKOBOJCTBOM. DTH COYUdIbHbIE
gaxkmopsl MOTYT YCWIINTD WM OCIAaOWTh ONACEHHUs MOJb30BATEIS OTHOCH-
TEJIHO cucTeMBbl. Ecii mosb30BaTesib OTHOCHTCSA K CHCTeMe 0e3 mpemayoex-
JCHUH, 9p2oHOMUYeCKUe XapaKmepucmuky PealbHON CUCTEMBI MOTYT CyIIe-
CTBEHHO YITyUIIUTh WM YXYAIIUTh €T0 OTHOIICHNE K HEH.

KoncTpykTuBHBIE 0cOOCHHOCTH 000pYAOBaHNUS (KaK KOMITBIOTEPA, TaK U
JIOTIOJTHUTEIBHBIX YCTPOMCTB) M Pa3MEIICHUE €0 B paMKax paboueii cTaHIMu
MOTyT HOBJIUATH Ha YYBCTBO Qu3uyeckoeo Komghopma MOIB30BAaTENs MPU
pabote ¢ cucremoil. MoxeT JIu omneparop JIETKO YUTaTh CUMBOJIBI Ha 3KpaHe
JMCIUIES], MJIM 9KPaH PACIHOJIOKEH TaK, YTO M3-3a OTPAKEHMsSI COJTHEUHBIX JIYy-
4yel eMy IPUXOAUTCS LTYyPUTHCS, YTOOBI pa3riIsAeTh TEKCT.

Tpernii daxrop — 310 ncuxonoeuueckas 3p2oHOMUKA; B TO BpeMs Kak
¢du3nyeckas SproHOMHUKAa 3aHHUMAETCS M3YYEHHEM COOTBETCTBUS (DYyHKIMI
cUcTeMbl (PM3HOJIOTHYECKUM MPOLECcaM YeIOoBeKa, NCHX0JIOTHYECcKast 3pro-
HOMUKA 3aHMMAETCs] U3yYeHUEM COOTBETCTBHS (PYHKIMI CHCTEMBI IICHXOJIO-
TMYECKUM IIpoleccaM uenoBeka. Ha 3ToT acmekT paboThl cHCTEM, MMOTyIHB-
IIMH Ha3BaHWE Juaioed, pa3pabOTYNKU MPOrPaMMHOTO 00eCHedeHUs] MOTYT
MOBJIMSATH KaK B ITOJIOXKHUTENILHYIO, TAK U B OTPULIATEIbHYIO CTOPOHY.

C HOHATHEM IICHUXOJIOTHYECKOM OProHOMHUKHU TECHO CBA3aHbI CIIC JBa
(axTopa, XOTS OHM BaXKHBI caMH MO cebe M 3aCiy)KHMBAIOT OTIEJBHOrO pac-
CMOTpEHHS. DTO 0OCYNHOCHIb U 4Y8CMBUMENbHOCTG CUCTEMBI.

[Tpu npoextupoBanuu uHTEp(eiica BOZHUKAIOT TPYAHOCTH. [10CKOIBKY
JUIsL yCIlemHOro (yHKIIMOHUPOBaHUSI MHTEepdeiica HyXHO, YTOObI OH COOT-
BETCTBOBA (PU3UOJIOTHYECKHM M MCHXOJIOTHYECKHM ITOTPEOHOCTSIM I10JIb30-
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Bareiisl, TO MpU €ro NpoOCKTUPOBAHUU U pC€aTU3allui BO3HUKACT OYCBUAHAA
Hpo6neMa: BCC JII0OAU pa3HbIC.

ECTCCTBGHHO, YTO Yy pa3HbIX HIOﬂeﬁ pa3HbIC (1)I/I3I/I‘{GCKI/IC JaHHBIC U BO3-
MOKXHOCTH. y[[O6HOC PpacmoJIOKCHUC KJIaBUII C TOYKU 3pCHUA OAHOT'O MOJIb-
30BaTCId MOXET OKa3aTbCiAa HGy,HO6HbIM JJIsA ,Z[pyFOFO, OTJIMYAKIIECTOCA OT
MepBOro (U3MUECKUMH TIapaMeTpaMu. YPOBEHBb SPKOCTH, HEOOXOIMMBIN
OI[HOMy TIOJIB30BATCIIIO JIsL pa3nnquHﬂ CUMBOJIOB Ha 3KpaHe, MOXET OKa-
3aTbCS HEAOCTATOYHBIM I prFOFO.

AHaJIOTHYHO Y JIFOIeH pa3Hble TICHXO0JIOTHIECKHE 3alPOCH, KOTOPEIE 3a-
BHUCAT KakK OT KOHerTHOFO YCJIOBCKa, TaK U OT pemaeMoﬁ 3aa4u. Hauu-
HaomieMy IMoOJIb30BaTC/II0, HE3HAKOMOMY C CHCTeMOﬁ niin, p€aKo Ha HEeH pa-
OoTammeMy, MOTpeOyrTcs Oojiee MOAPOOHBIC COOOIICHUS CHUCTEMBI IO
CPaBHCHHIO C OIIBITHBIM IIOJIb30BATCIICM, paGOTaIOHII/IM perysipHo. OquL
pasapaxaet HeO6XO,HI/IMOCTL Ka)K)II;IfI pas
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ST CC SRRV 53 AR BRI IR G (AR S8 0
O R WA SRR 0 T A MKase T A O E 1 SR8 6 na me-
CTO I10JIb30BaTENs, PAOOTAIOIIET0 C CUCTEMOH.

JE L1 BibREE B84 174 15 B L L IR - VRN
ODEEOE T oononnnononnoannnng DO RS EEm OO D E
O« SRR RO G DS S D D DA D28 e 02080 B R
AOfOZE - By - EEBKERR OB - =0 - DR Oom - o B
GUH RO EERE LEEnitE - 00 OMHE O TS
© o 8% - QLR IR IA U MR A RREE Ze il ) S (RS 133
DR OEEE AR PERE Ge AR SEE D00 ER R s 00
Mo T MG iR 5 BR8N IIFE®e6a  ma  MecTo  mome3oBatens,
paboTaromero ¢ CHCTEMOH.

OpmHako eOMHCTBEHHBIN crmoco0 OIEHKH IOCTYIMHOCTH WHTepdeiica —
3TO MOCMOTPETh, KaK Ha CaMOM JIejIe MOJIb30BaTelb B3aUMO/ICUCTBYET C CHC-
TEMOIl B HOPMaJIbHBIX pabOYUX YCIOBHUSIX. Bpsija M MOKHO OXHAATh, 4TO
MOJIb30BATENb TPABUIBHO OLIEHUT JOCTOWHCTBA OpPraHU3alMU JaHHBIX IO
obpasiiaM Ha Oymare, MPENCTABISIEMBbIX 4acTO B (opmare pachooKeHUs
JaHHBIX Ha dKpaHe IUCIUIes. AHAIOTMYHO OCOOSHHOCTH OpraHHM3allii BBOJA
TPYAHO TIOHATH W3 OIMCAHUA: MOJIB30BATCIIb NOJIKCH HAXUMATb COOTBETCT-
BYIOIIUE KJIaBUIIIX B OTBET HA COO6IIICHI/IH CHUCTCMHEI.

310 TpeOOoBaHHE NPOTUBOPEUYUT TPAIULIHMOHHOMY B3IJIAAY Ha pa3pabOTKy
MpOrpamMMm Kak Ha JIMHEHHBIH MPOLECC, COCTOSAIIMNA U3 HECKOJIBKHUX ATaroB:

Amnanus -> Pa3pabotka -> KommnoHoBKa -> Peanmn3amms

HyxeH MHTepaKTHUBHBIM MOIX0M, IPUBOIAMIMN K pa3pabOTKe OMBITHBIX
00pa3roB UHTEP(EWCOB, ¢ KOTOPHIMUA PaOOTAIOT MOJH30BATEIH U KOTOPHIC
U3MEHSIIOTCS B COOTBETCTBUH C UX PeakIMel 10 TeX Mop, Noka He OyAeT co3-
JaH MPUEMIIEMBIH MTPOLYKT. DTO 3HAYNT, YTO HYXKHO IPUMEHSITH THOKHE Me-
TOJIbI KOMIIOHOBKH 3JIEMEHTOB HHTepdeiica.

10.1.7. IlpeanycMaTpuBaiiTe cpecTBa aANTALIMM B paMKax uHTepdeiica

XoTs1 o0IIye MPUHIOMIBI ONPEIEISIOT OCHOBY co3/iaHus nHTepdelica,
OHM HE MOTYT YJIOBJIETBOPSATH JI00OTO moib3oBaressi. Pa3spaboTka mHTEp-
(eiica B pacueTe Ha CPEJHETO MOJB30BATENS — 3TO KaK OBl OMCK HANMEHb-
mero obmero 3HaMeHaTensd. TOYHO Tak ke MPHUBIECYEHHE IOJb30BaTeNIeH K
pa3paboTKe HE MOKET rapaHTUPOBATh €€ aOCOMIOTHON mpuemieMocTH. axe
€CITM YCJIOBHSA 3aJlaud OCTAIOTCS MPAKTUYECKH MOCTOSHHBIMH, OTpEeOHOCTH
10JIb30BATENEH, KAK U OHU CAMM, MEHSIOTCS.

IIpaBuIBbHO CIIPOEKTHPOBAHHBIA MHTEp(dEC NOmKeH OBITh HacTpauBae-
MBIM Ha HYK/bl Pa3HBIX [10JIb30BaTEIIEH, @ TAKKE HA OJHOTO I0JIb30BATENS B
pa3HbIe IePHOJIBI €T0 PAOOTHI.

119



10.2. CocTaBHbIe YacTu MHTepdenca YenoBeK-KOMNbIOTEP

C TOYKH 3peHHus MPOTPaAaMMHOr0 OOecliedeHHss B COCTaB HHTepdeiica
BXOJIST /IBa KOMITOHEHTa: Ha0Op MPOIecCCOB BBOJA-BRIBOIA U IPOIECC TUa-
sora. [lonp3oBarenp BEIYMCIUTEILHON CUCTEMBI B3aUMOJAEUCTBYET C UHTEP-
¢eiicom: gepe3 mHTEpdeiic OH MOCHUTAET BXOJHBIC TAHHBIC W IPHUHUMAET
BEIXOTHBIE.

IIporeccsl BBOIA-BBRIBOIA CITYKAT JJISL TOTO, 9YTOOBI IPHHATEH OT TOJIB30-
BaTells M MepeaiaTh €My JaHHBIC Yepe3 pa3anyHble (pU3nYecKue yCcTpoiicTaa.
Otnenss Gpu3nuecKuii mpoIecc BBOAa-BBIBOA OT MPOIECcCa THAIOra, MOXKHO
JOOUTHCS TOTO, YTO CMEHA yCTPOMCTB BBOJa-BBIBOJIA HE MPHUBEICT K U3MECHE-
HUIO Tpoliecca JUajora, a CBeJEeTCs JIMIIb K 3aMeHe Mpoliecca BBOIa-BBIBOA.

Juanor Mexay 9eIOBeKOM M KOMIIBIOTEPOM MOXKHO OIIPENENIHUTh Kak
0oOMeH mHpOpMaIe MeXIy BRIYACIATEIIEHOW CHCTEMOM U MOJB30BaTEIEM,
MIPOBOJIUMBII C MMOMOIIBI0 HHTEPAKTUBHOTO TEPMUHAJIA U 110 OTIPeIeIeHHbIM
TIpaBHJIAM.

IIpomecc amamora — 3TO0 MeXaHW3M OOMEHa HWH(pOpPMAIHEH, KOTOPHIH
MOJKHO paccMaTpuBaTh Kak 00O0JIOYKY, BKIIIOYAIOIIYIO BCE BXOJSIINE B CHC-
TeMy MPOIIECCH IO BHIMIOIHEHHIO ONpeeNieHHbIX 3aaanuil. [Iporecce BBoAa-
BBIBOJIa 00ecreunBaloT 0OOMEH Ha CaMOM BEpXHEM ypPOBHE; Ha 3TOM ypOBHE
JIMAJIOTOBBIN MPOLeCC AODKEH MPaBUIBHO HHTEPIPETUPOBATH KaX/I0€ CIOBO
U laXke KaXabIi 3ByK. 3a1a4yl TUaJIOTOBOTO Mpoliecca:

1. Onpenenenue 3a1aHus, KOTOPOE MOJIb30BATENb BO3JIaraeT Ha CHCTEMY.

2. IIpuem mOTHYECKU CBS3aHHBIX BXOAHBIX JAaHHBIX OT ITOJIB30BATENS H
pa3MeleHne UX B IEePEeMEHHBIX COOTBETCTBYIOMIETO IpOIlecca B HYKHOM
¢dopmare.

3. BbI30B mporiecca BRIIOTHEHUS TPeOyeMOoro 3aJaHusl.

4. BeIBog pe3yibTaToB OOpaOOTKH IO OKOHYAHWH IIpoIlecca B IMOIXO-
JIIEM JUTSE TTOJIh30Batelst hopMate.

Otnenenue mporiecca Auajgora OT MpoIecca BBIMONHEHHS 3aJaHus IO0-
3BOJISIET MCIIOJIB30BATh OJMH U TOT K€ Ipolecc (Hampumep, J00aBUTh 3aIHCh
K CBA3aHHOMY CHI/ICKy) JJI BBITIOJTHEHUS PA3JINYHBIX 3al[aHHI>i I10JIB30BATCIIA
(Hampumep, MPUHATH 3aKa3 KIMEHTa WM OOHOBUTH CUET B OaHKE) MyTeM
BKJTIOYCHHS €TO B Pa3HbIC MPOIECCHI JUAJIOra.

Bo Bpemst amuanora mpoucxoautT oOMeH HHpOpManueld MeXIy ero yda-
ctHukamu. MHpOpManus mepeaaercs B Buae cooOmenuii. B mobom auanore
CYIIECTBYET HECKOJBKO THIIOB 3TUX cooOMIeHu  (puc. 41).

Ioockaska — 3TO BBIXOJHOE COOOIICHHWE CHCTEMBI, IMOOYKIaroIee
MTOJTb30BATENSI BBOAUTH TAHHEIE.

Peaknus monp30BaTeNs Ha MOACKA3Ky MOJKET BBI3BATh MPOIECC BBIIOI-
HEHUS HEKOTOPOTo 3amaHus (MPOCMOTPETh MPEHCKYPaHT) UM KaKyro-1u0o0
(YHKIIMIO TUAIOTOBOTO Tpollecca (HampuMep, BBIBECTH CIPABKy IJs Tpa-
BHUJIBHOI'O OTBE€TA Ha HO)ICKaBKy) WA KE€ TIEpEaaTh MPOUECCY BBITTOJTHCHUA
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3aJiaHusl BXOAHbIE AaHHbIe. Harpumep, BXoHOE cOOOLIEHE MOXKET BBIOpATh
IIpoLecC, KOTOPBIH BBIBOIUT coAepkuMoe (aiina, i 3anate uMms Qaiina,
KOTOPBIH HY)XKHO BBIBECTH. Takue COOOLIEHUsI HAa3bIBAIOT 6XOOHbIMU YHPAG-
JOUUMU COODUjeHUsIMY, UM KOMaH/IaMH, TaK KaK OHH YHPaBIISIOT XOJO0M
nuanora. Bropoit THII cOOOIMIEHUI HA3BIBAIOT 8X0OHbIMU OAHHbIMU. MOTYyT
OBITh W CJIOKHBIE COOOIIEHNUS, KOTOPHIC 32 OAMH CeaHC OOMEHa BBI3BIBAIOT
HY>KHBIH TIpoIlecc ¥ BBOAAT TpeOyeMble TaHHbIC.

— Komamga ——P
— BBog —
—  Jlanaple ——P
o IIpo-
O7ICKa3Ka 1ece >
IIponece
nna-
BBIIIOJ -
JlaHHEIE Jiora HeHHS
3aJIaHUA
<4 Bwrmox —— CocrosHne
<
—  Ommundka
—  CmpaBka

Puc. 41. Tunsl cooOuiennii guanora

OOBIYHO JIs1 TUAJIOTOBOTO IPOIECCa HYKHO MPOBEPSATh BBEICHHBIC
MOJIb30BATEJIEM JaHHBIC HA HATUYKC ONIMOOK. XapaKTep MPOBEPKH 3aBUCHT
oT (hopmara BXOJHOTO COOOIIEHHs, HO B JIOOOM Cily4yae MpOBEpsIeTCsl COBMa-
JICHUE BXOJIHOTO YNPABISIFOLIETO COOOIIECHHS C OJJHAM 3JIEMEHTOM U3 CITHCKA
BO3MOXKHBIX 3HAYEHHI MJIM HAXO0XJCHUE BXOJHBIX JAaHHBIX B MpEJeiax J0-
MYCTHMOTO Juana3oHa. Bo MHOrHX cCitydasx 00beM MPOBEPOK, MMPOBOIUMBIIA
JIMAIOTOBBIM IPOIIECCOM, OrpaHu4eH. Hampumep, eciin Ha BXOJ| IOJAETCS
umst (aiina, TO JUATOTOBBIA MPOLECCOP MOXKET MPOBEPUTh, COOTBETCTBYET
I BBEJCHHOE 3HaueHue Tpebyemomy (opmary (B XOj€ BBIOJIHEHHS 3a/1a-
HUsl OyIeT YCTaHOBJICHO CyIIecTBOBaHME Takoro ¢aitna). Coobwenue 06
OwubKe — 3TO CUTHAJ IMAJIOTOBOTO MPOIIECCca O TOM, YTO HEBO3MOXKHO Jailb-
HeMIee BBINOJHEHUE pa6OTbI, MOTOMY 4YTO OH HJIHU BBI3BaHHBIN Mpo1EeCC BbI-
MTOJTHCHHUS 33J]aHHsI HE MOXKET 00paboTaTh COOOIICHNE, BBEICHHOE MMOJIh30Ba-
TEJIEM.

JluanoroBelii Mpolecc OpraHu3yeT CBsI3b M0JIb30BATENS C APYTUMH JIOC-
TYIIHBIMH €My TPOIecCaMu B cucteMe. Takum 00pa3oM, BBEJICHHOE IMOJIb30-
BaTelieM COOOIIEHHE YacTO IMPeoOpa3yeTcs AUATOTOBBIM IPOLECCOM B CTaH-
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JIapTHBIA (opmar M mepenaercst Ha BXOJ JAPYroro mpouecca. JTo 3ajaHue
BO3BPATHUT JMAJIOTOBOMY Mpoueccy JHOO MOATBEPXkKACHHE O MOJIYYECHHH
BXOJIHBIX JaHHBIX, JIMOO pe3ynbTaT 00paboTku. [luanoroBblii mpouecc, B
CBOIO ouepenb Npeodpa3yeT 3TO BBHIXOJHOE COOOIIEHHE B MOIXOSIINNA IS
oJIb30BaTens (JOpMaT M BHIBOAUT €TO B BU/E AAHHBIX WM KaK COOOICHUE O
COCTOSTHAY CHUCTEMBI.

Boixoouwie oanmvie — 3T0 JaHHBIE, KOTOPBIC BO3BPAIIAET IPOILECC IO
OKOHYaHWU 00paboTku. Hampmmep, ecim BO BXOJHOM COOOLICHHH COOEp-
XKHTCSI 3aIIPOC Ha BBIBOJ COACPXKUMOTO (haiina, To, IO Bcell BUANMOCTH, Oy-
JI€T BBIBEJICHO OHO MJIM HECKOJBKO COOOIIEHHH C COAECPKUMBIM 3TOro (haii-
na. Ilpouecc BBHIMONHEHUsS 3aJaHMs IEepelaeT BBIXOJHBIC NaHHbIE B CTaH-
JapTHOU (opMe Ha BXOJ] JHAJI0r0BOI0 MpoIiecca, KOTOPhIH NpeoOpa3yeT ux B
TIOJXOSIIMH JUIs oNb30BaTelist popmar.

Coobwenue o cocmosinuu cucmemsvl — 3T0 HHGOpMALUS IS TOJIH30Ba-
Tens O TOM, YTO NMPOU3O0LUIO WM NMPOUCXOAUT B cucteme. Hampumep, ecnu
10 3aIPOCy CHUCTEMBI MOJIb30BAaTENb BBOIUT 3aKOJMPOBAHHBIC aHHBIE, TO
CHCTEeMa MOJKET ITOATBEPAUTH IONydCHUE 3JIEMEHTa JaHHBIX. CHcTeMa Mo-
KET COOOIINTH, YTO BBHINOJIHEHHE — KOHKPETHOTO 33/1aHUS 3aKOHYMIOCH (Ha-
npuMep, OyXTalTepCKHi pacueT BBINONHEH), WIM B Ciydae OOJbIION 3a-
JEP’KKU TIPH BBIBOJIE IAHHBIX CHCTEMa MOJKET BBIIATh COOOIIEHHE, TOATBEP-
JKJTaroIIee, 9To OHa paboTaeT («IPOBEPSIO IICHY ).

Eme onun BUI cOOOIIEHUI BBIBOJUTCS B TEX CIydasx, KOI/ia MOJIb30Ba-
TeNb HE MOXKET OTBETHUTh Ha 3alPOC CHUCTEMBI, IOTOMY YTO €My He MOHATECH
3ampoc WM OH 3a0bUl, YTO MMEHHO HY)KHO BBOAWTH. lIpm 3aTpymHeHHH
TI0JIb30BATEIS UATOTOBBIH MPOLIECC MOXKET BBIBECTH CHPABOUHYIO UHDOPpMA-
yuro, MOSACHSIOIIYIO, YTO JIeJaTh Jajblle U I0YeMy.

Juanor MOKHO KiacCU(PHUIUPOBATH C yueToM (opmara BXOIHBIX CO00-
IIEHNH W THOKOCTH, MO3BOJIAIONIECH IOJIB30BATEII0 BBOJUTH BXOJIHBIE CO00-
LIEHMs, KoTla eMy yaoOHo. BxonHoe coobmenne no3sosser:

e BBIOPATH PEKUMBI AUAJIOTA, HAIIPUMED TOJTy4EHHE CIIPABKY;

e BHIOpATH HYXKHBIHM IPOLIECC BBHITIOIHEHNS 3aJaHuUS;

® BBECTH JAaHHBIC IJIS BEITOTHEHUS 3aaHUsL.

Hduanor, ynpasensemviti cucmemoti, — 3T0 JUAJOT, B KOTOPOM Ipolecc
KECTKO 3a/IaeT, Kakoe 3aJlaHue MOJXKHO BBIOpATh M KakHe JaHHbIE BBO-
JTUTh. DTO OCYUIECTBIIAETCS C MOMOIIBIO CHCTEMBI MOJICKAa30K MOJIb30BaTe-
JII0, KOTOPBIE OIPEJEISIOT, KaKyl HH(pOPMaIMI0 HYHO BBOJIUTH HA Kax-
oM aTane. TakuMu MoJICKa3KaMH B JHAJIOTE MEXIY HOJIb30BaTENEeM U BHI-
YUCJIUTEJIBHOW CUCTEMOM SIBJIAIOTCS BONPOCHI, 3a/laBAEMbI€ CUCTEMOHN U
OTBETHI MOJIH30BATEIS, ITYHKTHI MEHIO U (POPMBI JUIsl BBOJIA JIAHHBIX.

[uanor, ynpasnaemvlii noivzosamenem, — 3T0 JUAIOT, B KOTOPOM HHU-
LMaTHBa IPUHAUICKUT IOJIH30BATENI0, T.€. OH HEMNOCPEACTBEHHO MNOAAeT
KOMaH/ly Ha BBINIOJHEHHE HY>KHOTO Ha JaHHOM dTame 3amaHus. s sroro
TI0JIb30BaTENb OOBIYHO BBOJUT KOMOMHUPOBAHHbIE JIaHHBIE, C IOMOIIBIO KO-
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TOPBIX OH OJJHOBPEMEHHO BHIOMpAET MPOLECC M BBOJAMT HEOOXOUMBIE IS
00paboOTKK JaHHbBIEC, TAKYIO OMEPAIMI0 HA3BIBAIOT KOMAHI0W. BOIBIIMHCTBO
OTIEPAI[MOHHBIX CHCTEM BKJIFOUYAIOT B CBOM COCTAB JIMAJIOTH MOA0OHOTO THUIIA.

Takum 00pa3oM OCHOBOW sl KiaccupuKanuu uHTepdeiica yemoBek-
KOMIIBIOTEP SBISIETCS CTPyKTypa mauamora. OHa ONpeiensieT CTeNeHb B3au-
MOJICHCTBHS MEKIY CHCTEMOW M TOJIF30BATENIEM; OHA TaKKe 3a/1acT OCHOB-
HBIe (OPMBI YIIPABIECHUS STHM B3aMMOZEHCTBHEM. TPaJHIIHOHHO BBIICIIIOT
YETHIPE OCHOBHBIE CTPYKTYPHI THIIOB, KasK/ast, ©3 KOTOPHIX OCHOBBIBAETCS Ha
AHAIIOTHH C OTIPEICIICHHBIM THIIOM B3aMMOICHCTBHS MEKIY JFOIbMH:

® BOIPOC U OTBET;

® MEHIO;

® SKpaHHBIX GOpM;

e Ha Oase KOMaH.

10.3. YTo Takoe xopowunn guanor?

CrereHb MNpUrogHOCTH II000ro Juajiora, pa3pa60TaHHOr0 n HUCIIOJIb-
3yeMOIo B IporpaMme MOXHO OLCHUTH C MMOMOLIBIO IIATH OCHOBHBIX KPUTC-
PUCB — CCTCCTBCHHOCTbH, MOCJICAOBATCIBbHOCTb, KPATKOCTb, NOAACPIKKA
MOJIB30BaTENsA U THOKOCTb.

10.3.1. EcTecTBEeHHOCTEL

EcTecTBeHHBIN qUANIOT — 3TO TAKOM, KOTOPBIN HE BBIHYKAAET 110J1b30Ba-
TeJsl, B3aUMOJICHCTBYIOIIETO ¢ CUCTEMOU CYIIIECTBCHHO M3MEHSATh CBOU Tpa-
JUIMOHHBIC CIIOCOOBI PEIICHUS 3aJadd. DTO HE 3HAYUT, YTO KOMIIBIOTEP
JIOJDKEH BO BCEM TOJpakaTh 4eloBeKy. Kak MHHHMYM 3TO O3HA4aeT, 4TO
JIIAJIOT TOJDKEH BECTUCH HA POJTHOM SI3bIKE ITOJIb30BATEIISL.

Crunp BefeHUs Iuaiora IOJDKEH OBITH PasTOBOPHBIM, a HE IHCHMEH-
HeIM. Cremyer m30eratb Kak 4pe3MEpHON HAIBIIEHHOCTH, TaK ¥ «(HaMUIIb-
SIPHOCTH.

®pas3kbl, 10 BO3MOXXHOCTH, HE JJOJDKHBI TPEOOBATH JOMOTHUTEIBHBIX IO~
sicHeHMH. VcTonp30BaHNe KaproHa BIOJHE JOMYCTUMO, OH JaeT BO3MOXK-
HOCTH XOPOIIO HAMOMATHICCKH MPOYYBCTBOBATH JHANIOT, HO MPH YCIIOBHH,
YTO ATOT KAPTOH HCIOJIL3YETCS B CPEIC MOJIb30BATENCH, a HE CIICI[HATUCTOB
B 00J1aCTH BEIYUCINTEILHON TEXHUKH.

JIpyruM BaKHBIM aCIEKTOM €CTECTBEHHOCTH SIBJISICTCS TOT MOPSIOK, B
KOTOPOM CHCTEMa 3ampaiidBaet nHpopMmanui. Beeraa ciaenyer npuaepxu-
BaThCSl TAKOIrO MOPsIKa, B KOTOPOM IOJIL30BATEIb OOBIYHO 0OpadaThIBacT
nHpopManuio. He ciemyer 3acTaBisaTh 4YelIoBeKa BPYYHYIO 00pabaThiBaTh
JAHHBIE TIepe]l BBOJAOM B CHCTEMY WIIM IOCJIC BBIBOJIA U3 CHCTEMBI, o0Jerdas
KHI3Hb KOMIOBIOTEPY WU IIPOTPAMMHUCTY.

Pa3paboTunk momkeH Taxke u30eratb OSCCMBICICHHOTO (C delloBede-
CKO¥l TOYKH 3pEHUs) MOPsAKA TIOCTAHOBKH BOIIPOCOB.
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HeecrecTBeHHBIN IHaIOr 4acTo SIBISETCS CIEJACTBHEM TOTO, YTO paspa-
00TYMK HE 3HAKOM C TEMH croco0amMu, KOTOPHIMH MOJB30BaTeNb OOBIYHO
pemaer 3anauy 0e3 MOJAEPKKH CUCTEMBI, CIIEA0BAIO ObI ONPEIEIUTh 3TO C
TIOMOIIBIO Pa3pabOTKK U HCIIBITAaHMs ONMBITHOrO oOpasua cuctemsl. Hampu-
Mep, DOMOJHUTENIbHAS padoTa I0JIb30BaTEN [0 MOArOTOBKE NAHHBIX Iepel
BBOJIOM M IIOCJIE BBIBOJIa HAJIMIIO, €CIM OH B Ipoliecce paboThl 3a TepMHHA-
JI0M OyZIeT TONBb30BaThCA KapaHJamoM 1 OyMaroi.

10.3.2. ITociienoBaTEaBLHOCTD

Juainor, oTIn4aromuics JOrH4eCKOr MOCIeA0BaTEIbHOCTBIO, FapAHTU-
PYET, 9TO ITI0JIb30BaTENh, OCBOUBIINI PabOTy OXHOW YacTH CHUCTEMBI, HE 3a-
IyTaeTcst, pa3dupasch ¢ OCOOEHHOCTSMH ONUCAaHUs U PabOTHl IPYyrol 4acTu
CUCTEMBI.

[ocnenoBarenbHOCTh B MOCTPOEHHH (pa3 MpPEAIoaraeT, YTo BBOIU-
MBbI€ KOJIbl, HalpHMep KJII0YEBBIC CIIOBA, BCET/la TPAKTYIOTCS OJUHAKOBO.

CraHziapTHBIE OTBETHI JOJKHBI OBITh JEHCTBUTEIBHO «CTAHAAPTHBIMU.
Knasuma F1 He momkHa mMeTs APYrux (QYHKIHNA, KpoMe (YHKIHI BBI30Ba
crpaBoOYHON MH(MOPMALIMH WU ITOMOIIH cucTeMbl. CornanieHusi, NpUHATHIC B
JMaiore JUis OIepanui yKka3aHus U BEIOOpa, TOIDKHBI OBITh OANHAKOBBIMH.

[TocnenoBaTenbHOCTh B HCIOJIB30BAHUM ¢hopmama RaHHBIX O3HAYAeT,
YTO aHAJIOTHUYHBIE TOJIS Beeraa OyIyT MPEACTaBIATHECS CHCTEMOM B OTHOM U
TOM Xxe popmare.

IlocnenoBaTenbHOCTh B pasmeuyjenuy TaHHBIX Ha 3KpaHEe B Pa3HBIX CH-
Tyalusix, CXOIHBIX 10 peaan3yeMbIM (QYHKLUSIM, SBISIETCS rapaHTHel Toro,
YTO MOJIH30BATENI0 U3BECTHO, I/Ie UCKaTh HA SKpaHe MHCTPYKIMH, cOoOIIe-
HUsE 00 ommoOKax u T. 1. Hy)kHO coOnoaTh Takylo e I0CieI0BaTeIbHOCTh
U TIpH BbLIENEHUN MH(OpMAaLUK TaK, 4TOObI, HAPUMeED, HOSBJICHHE Ha dKpa-
HE y4acTKa B MHBEPCHOM M300pakKeHHHU BCET/a YKa3blBAJIO Ha Ba)KHOCThH CO-
0oO01IEeHNS.

10.3.3. KparkocTth

Kpatkuit muanmor tpeOyeT OT MOJB30BATENS BBOJAA TOJIHKO MHUHHMYMa
nHpOpManH, HEOOXOIUMOH st paboTel cucTeMbl. OH 00NamaeT TeM II0C-
TOMHCTBOM, YTO B3aMMOJICHCTBHE C HIM CTAHOBHUTCS 0oJiee OBICTPHIM H OCY-
HIECTBJSIETCSI C MECHBIIIMM YHCJIOM OIIHUOOK, MIOCKOJIBKY OHO MPSIMO 3aBUCHUT
OT KOJIMYECTBA TPEOYEeMbIX HaXKATHH Ha KIABHIIIH.

B uHTEpaKTHBHOM JIHAJIOTE MOJH30BATEIb HUKOIA HE JOJDKSH BBOIUTH
HE3HavaIlre CUMBOJIEL.

B mumamore He ciiemyeT 3ampamuBaTh WHPOPMANHUIO, KOTOPYH MOXKHO
chopMHUpOBATh aBTOMATHYECKU HIIM KOTOpas yke OblIa BBelleHa paHee, Ha-
mpuMep TeKymas nata. Eciu Iis onucaHus Kakoro-mubo 0O0BeKTa KO yke
6611 onpeznenen (Hampumep, 153H — ato xox ximenra J[x. X. Cmura), HO
TOJILKO €T0 M HY)KHO HCIIOJIh30BAaTh LI WACHTU(PHUKAIINY YKa3aHHOTO O0BEK-
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Ta, MOYTH BCEraa OSCCMBICICHHO 3aCTaBIIAThH IIOJIB30BATEIsl BBOAUTH OJHO-
BPEMEHHO KaK KO, TAK 1 HAUMEHOBaHUE 00BEKTa, OCKOJIBKY KOHTPOIIb KO-
Jla Ha COOTBETCTBHE HANMEHOBAHHIO OOBEKTA OCYLIECTBIAETCS penKko. ToYHO
TaK ke He ciemyeT TpeOoBaTh MHGOPMALUH, KOTOPask He UCIONB3yeTCsl CHC-
TeMod. Ilone3HBIM CIIOCOOOM COKpamieHHs: BBOJIMMBIX JAHHBIX SIBISCTCS
BBOJI 3HaUCHUH N0 ymomdaHuio. C TOH ke LEeNbI0 UCTIONB3YIOTCS COKpalle-
HUSA, TIPH 3TOM Pa3pabOTUYHK TOJDKEH N30eraTh IBYCMBICICHHOCTH HIIN Heec-
TECTBEHHOCTH COKPAICHUH KIIFOUEBBIX CIIOB, a TAK)XE BBOJIHUTH YHUKAJbHBIC
UICHTH(OUKATOPEL, COCTOSIINE U3 OJHOTO CHMBOJIA.

Wudopmanus He HOJDKHA BBIBOIUTBCA CPa3y k€ TOJNBKO IIOTOMY, YTO
OHa JJOCTYITHA CHCTeMe. BhIXoaHbIe cOOOMEHNS TOJDKHBI CONepKaTh HIMEHHO
Ty HH(POPMAIHIO, KOTOpasi 3alpallnBacTCs/TpeOyeTcs MoIb30BaTelo, MpH-
4eM B NPUEMIIEMOH Ui BOCHPHUATHS (HOpME C NpPUBJICYCHHEM MHUHUMYMA
CPEICTB JUIsl BEIIETICHHS YacTH HHPOPMALIUH.

Jnanor, KOTOpBIl HE YIOBJIETBOPSET YKa3aHHOMY KPUTEPHIO, 4acTo
OKa3bIBACTCS TAKHM II0TOMY, YTO IIPOrPAaMMHUCT, pa3paboTaBILHi €ro, IocTa-
pajicst 00JIerYUTb CBOKO 3a/1ady MM cleiaTh ee 0oJee HHTePEeCHOH s cels.

10.3.4. Iloanep:xKa MoJib30BaTENSA

Toepxka MONB30BaTENsl B MPOIIECCE JUANOra — 3TO Mepa MMOMOIIIH,
KOTOPYIO [THAJIOI OKa3blBAeT IMOJH30BATEII0 MPH €ro paboTe ¢ CHCTEMOIA.
Tpemst OCHOBHBIMH aCTIEKTaAMH 3TOH MOICPIKKH SIBIISIOTCS:

® KOJHUYECTBO M KAUECTBO UMEIOIIMXCS HHCTPYKIIHUIL;

® XapakTep BBIIaBaeMBIX COOOIICHUI 00 OMMOKaX;

® OATBEPXKIACHHE KAaKUX-THOO ACHCTBHUIT CHCTEMBI.

WHCTpYKIMU ISl TIOJIb30BATENSl BBIBOJATCA B BHIE MOJCKA30K, JUOO
CrpaBoOvHON MH(pOPMAIMU. XapakTep U KOJIUYECTBO MHCTPYKUHUI JOJIKHBI,
OUYEBH/IHO, COOTBETCTBOBATH OIBITY PabOTHI MOJIB30BATEINSI C CUCTEMOM U €ro
HaMepeHHsIM. PacTOYNTENILHO BBIIABATH HHCTPYKIIUHU, KOTOPbIE HE TPEOYIOT-
Cs1 TOJIb30BATENI0 WIIM HE UMEIOT OTHOIEHUS K ero mnpobsieme. CrpaBovHas
uHpopMaIus A0DKHA TOSBIATHCSA TOT/A, KOTAa OHA TPeOyeTCcs U B MpPUEM-
neMoii opme. 3HACT JIM MONB30BATENb, [IOYEMY CHCTEMa 33JaeT KaKOW-TO
BOIPOC, WK OH Kak pa3 3a0but TOUHBIN popmar oTBera?

Coo0biieHne 00 omuOKe JOIKHO TOYHO OOBSICHUTH, B YEM 3aKIHOYAETCS
omrbKa ¥ Kakue JeHCTBHs CIIeAyeT NPeANPUHSTE, YTOObI €€ YCTPAHUTD, a He
OTpaHUYMBAThCS OOUIMMHU (pa3aMu THUIA «CHHTAKCHYECKas OLIMOKa» Win
TaWHCTBEHHBIMY KOJaMHU.

Coo011eHus, MOATBEPKIAIONINE KaKOe-TuO0 JEHCTBHE CHUCTEMBI, Tpe-
OyrOTCS [UIsl TOTO, YTOOBI TOJIB30BATENL MOT €Ille pa3 yOeaAUThCs B TOM, YTO
cUCTEeMa BBITIOJHMIIA WM OYAET BBITONHATH TpeOyeMoe aercTBUe. XOTs Ta-
KHe COOOIICHUS CYNMECTBEHHBI B HEKOTOPHIX CIIydYasX, UCIOIh30BaTh UX CIIC-
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IyeT He o4eHb 4acTo. OUeHb pa3fpa)xkaeT MOCTOSHHAS HEOOXOANMOCTD MO-
TBEPXKJCHHUS MPOCTHIX 3aIIPOCOB.

IloaTBepknaTh BBOA NaHHBIX CIELyeT TOTAA, KOT/A 3TH JaHHBIC IPHBE-
IOyT K HEOOpaTUMBIM JEHCTBHSM CHCTEMBI (HapUMep, yJalCHUE 3allUCH U3
(aiina) wiM KorAa BBOIWTCS KO M TIOJIE30BATEII0 HEOOXOIUMO TPOBEPHUTH
110 COOTBETCTBYIOLIIEMY ONMCAHMIO, Hy KHasl JI 3aIliCh BHIOpaHa (HampuMep,
0 KIIMEHTE WM ToBape). Takke MOXKET OKa3aTbCs JKEJIATENbHBIM MOATBEP-
JKJIeHHe, 4TO OBUTO BBIOJHEHO HEKOTOpOE ACUCTBHE (Hampumep, B ¢aiin
no0aBeHa 3aIHCh).

B cucremax co cinoxHON HEpapXUUecKON CTPYKTYypOH, IOJIb30BATENb
MOXET 3a0bITh, HA KAKOM YPOBHE OH HaxoAuTcs. MOXeT OKa3aThbCs MOJE3-
HBIM HE TOJIBKO MOJATBEPIUTH BHIIIOIHEHNE KAKOTO-TO JCHCTBHS, HO U BBIBEC-
TH COOOIIEHHE O COCTOSIHMM CHUCTEMbI, YTOOBI IOJIb30BATENb 3HAN, TAE OH
HaXOJWTCS. DTO MOYKHO pealn30BaTh, OTBE/AS Ha KpaHE CIEHHATBHYIO 00-
JIacTh, B KOTOPOH OyAeT 0TOOpakaTbCsl TOT MyTh, KOTOPBIH MPOIIEI TTOIb30-
BaTelb JI0 TEKYIIETO COCTOSHUSL.

CyIIHOCTh AMaNora, MoJAEPKUBAIOIIETO TOJIB30BATENS, COCTOUT B TOM,
YTO MOJIB30BATENI0 HEOOXOIMMO 00ecreunTs Oosee WM MEHee afeKBAaTHYIO
MOJJIEPKKY. J[Mamor MOXeT He yIOBIETBOPSTh TOMY KPHTEPHIO M3-3a TOTO,
YTO pa3pabOTUHK HE CMOT NMPABMIIBHO OLICHUTH MOTPEOHOCTH TOJIL30BATENS B
MOJI/IEPIKKE, WIIM IOTOMY, YTO CPEICTBA MOANECPKKH HE MOTYT OTPa3HUTh BCE-
T'O MHOT'000pa3ust TpeOOBaHUH MOIB30BATEICH.

10.3.5. I'nokocTL

I'mbxocTh uanmora — 3To Mepa TOro, HACKOJIBKO XOPOIIO OH COOTBETCT-
BYET Pa3IMYHBIM YPOBHSAM HOATOTOBKU M IMPOU3BOIUTEIBEHOCTH TPy HOMNb-
3oBaressl. Takas THOKOCTb MPEAIIoaraeT, YTo JHAJIOT MOXKET HMOJCTpanBaTh
CBOIO CTPYKTYPY WJIN BXOJHbIE JaHHBIE.

Konnenuus aganranuy auanora sBiseTcs OJHON M3 OCHOBHBIX 00Oiac-
Teil McciaeoBaHus B3aMMOZIEHCTBUS 4elloBeKa W MaimuHbl. OCHOBHasI Mpo-
671eMa COCTOHMT HE B TOM, KaK OpPraHH30BaTh U3MEHEHHUS B JIMAJIOTE, a B TOM,
Kakye TPHU3HAKM HYXXHO HCIIOJB30BaTh JUIS OINpeereHUs] HeoOXOIMMOCTH
BHECEHHS U3MECHEHHH M UX CYTH.

YeTblpe TpagUIHMOHHBIE CTPYKTYPbI JHAJOTa B Pa3IMYHON CTENEHH OT-
BEYAIOT INEPEUUCICHHBIM OCHOBHBIM KpUTepHsiM. C TOUKH 3pEHHS B3aHMO-
JCHCTBHUS TIOJIH30BATENS M NPHUKIATIHON IMPOrpaMMBl OZHU M3 HUX KaXKyTCs
OoJiee eCTECTBEHHBIMH, YeM JIpyTue. DTH CTPYKTYphl 00€CTIeunBaroT pa3ind-
HBII YPOBEHb MOJICPKKH TOJIE30BATENS.
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10.3.6. CMemaHHas CTPYKTypa AMaJiora

UYeTslpe OCHOBHBIE CTPYKTYPHI JHAJOra pa3ndyaloTCs BECbMa HE3HAUU-
TENbHO U B JEHCTBUTENBHOCTHU SBJISIIOTCA MPOCTO PA3HOBUAHOCTSAMH CTPYK-
TypHI THIIA BONIPOC — OTBET.

CrpyKTypa amanora THIa MEHIO — 3TO Takas MOAU(HKALUSL CTPYKTYpPbI
JMajnora THIIa BONPOC — OTBET, KOIJa CHpaBoYHAas WH(opManus MnepBoro
YPOBHS, T.€. CaMO MEHIO, aBTOMaTH4YeCKH OToOpakaeTcs 10 3ampoca BO3-
MOXHBIX BapuaHTOB oTBeTa. CTpyKTypa THIIa 3KpaHHBIX (opM oTOOpa)kaer
cpa3y BeCh KOMIUIEKC BOIPOCOB (COOCTBEHHO (OpMYy), a 3aTeM HO o4epean
3anpaiuBarT oTBeThl. CTPYKTYpa Ha OCHOBE sI3bIKa KOMaHJ, 0COOCHHO KO-
r7a y KOMaHfbl €CTh NMO3UIMOHHbBIE apaMeTphl, ABISIETCS CTPYKTYypod THIa
BOIIPOC — OTBET, B paMKaX KOTOPOIl 0JIb30BaTeNb HIMPOKO MPUMEHIET METOA
«OTIEpPEKAIOIIETO BBOJA», T.€. B OTBET Ha MEPBBIH CTaHIAPTHBINA BOIPOC (KO-
MaH/IHYIO NIOJICKa3KY) OH CPa3y OTBEYaeT Ha CEPUI0 HEABHBIX BOIIPOCOB.

CrpykTypa TUIIa MEHIO TOAXOJUT TaM, Ie

® Jrara3oH BO3MOYKHBIX OTBETOB JOCTATOYHO MaJl, © BCE€ OHU MOTYT
OBITh SIBHO OTPaXKEHBI;

® [10JIb30BATENI0 HEOOX0AMMO BHJECTh BOBMOXHBIC BAPHAHTHI OTBETOB.

IIpennonaraercs, 94T0 MEHIO ClielyeT HCIOIB30BaTh B TEX CIIydasx, KO-
TAa moJIb30BAaTC/Ib HCONBITCH UJIW OH B OCHOBHOM IOJIB3YCTCSA METOJOM BBO-
Jla MyTeM yKa3aHHUs HYXHOTO OOBEKT; U3 OTPAaHHYEHHOIO MHOXKECTBA JaH-
HBIX, HAIPUMEp NPU BBHIOOPE 3a7a4M JJIsl UCTIOTHEHUSL.

CTpyKTypa Ha OCHOBE s13bIKa KOMaH]| Oy/eT mpueMiiemMa Tam, T1e

® YICJIO 3HAYCHHUI JJId BBOJa JOCTATOYHO MAJIO U MX MOXHO 3alloM-
HUTb;

® OrpaHUYCHHOIO YHCJIa OTBETOB JAOCTATOYHO, YTOOBI MACHTUDHUIHPO-
BaTh Kak TpeOyeMylo 3a1auy, Tak 1 HE0OXOAUMBbIE JaHHBIE.

[peamnornaraeTcs, 4To 3Ta CTPYKTypa OYAET MCIOJIb30BATHCS TOATOTOB-
JICHHBIM IOJIb30BATEJIEM TaM, TJe 3aJadu 00paboTKH HE MMEIOT Hepapxude-
CKOI1 CTPYKTYpHI B He TpeOyeTCss MHOTO JaHHBIX Ha BXOJE.

CtpykTypa Tuma 3KpaHHbBIX GopM ya00Ha Tam, I/ie MOKHO 3apaHee Oll-
peAeIUTh CTaHAAPTHYIO IIOCIIEI0BATEIbHOCTh BBOJMUMBIX TaHHBIX, KakK, Ha-
puMep, npu 00paboTKe TpaH3akuuil B Buae Tabmun. Ee nemnecoobpasHo uc-
II0JIB30BaTh AJIsI BBOJa TaGyJ’II/IpOBaHHLIX JaHHBIX.

OcHOBHas CTpyKTypa JAWanora THIIa BOIPOC — OTBET MpPEJICTaBIsAET CO-
00i1 pa3yMHBI KOMIIPOMHUCC JUIsl Pa3JIMYHBIX YPOBHEH MOJrOTOBKH IOJB30-
Barenieil. Ee MOXHO HCNONB30BaTh BMECTO JIFOOOH M3 MPUBEICHHBIX BHIIIE
CTPYKTYp, HO 0COOGHHO XOPOIIIO OHA TTOAXOJUT TaM, Iie:

® JHrara3oH BXOAHBIX BCJIWYUH CIHIIKOM BCIIUK IJI CTPYKTYPBI TUIIA
MCHIO WJIW CIIMIIKOM CJIOKCH JJIA CTPYKTYPhI HA OCHOBE A3BIKOB KOMaH/I;

e [OCIEAYIOIUI BOIPOC 3aBUCUT OT OTBETA HA TEKYIIHI BOIPOC.
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OpHako ¢ MmpocTOd Kiaccu(UKaIMel, MPUBEJICHHOW BBIIIE, CBS3aHA
oueBuaHAs mpodnema. [Jaxke mpu TpeOyeMoM YpOBHE HOATOTOBKHU MOJIb30Ba-
Tens TpeOOBAaHUS K JaHHBIM B PA3IMYHBIX YaCTSIX CUCTEMBI OYIOyT pasiu-
YaThCs.

HWrak, HecMOTpsI Ha TO, YTO OOJIBIIMHCTBO CUCTEM UMEIOT B CBOCH OCHO-
BE CTPYKTYpPHI UAiora THIIA BOIPOC — OTBET, MEHIO HJIM CTPYKTYpHI Ha 0a3e
KOMaHJ, PelKO yJIaeTcsl MOCTPOUTh IUAJOT JUIsl BCEW CHUCTEMBI, HCIIONb3YS
TOJIBKO OJIHY CTPYKTYpy. i pa3iuuHbIX 4acTel Iuajora HY>KHbl pa3iud-
HbI€ CTPYKTYpPBI B 3aBUCHUMOCTH OT X KOHKPETHBIX XapaKTepucTHK. Jpyru-
MU CJIOBaMH, OOJBITUHCTBO TUAJIOTOB JJOJDKHBI 0a3MPOBATHCS Ha CMEIIAHHBIX
CTPYKTYpax, 00BEIUHSIIOMNX B ce0C HECKOJIBKO OCHOBHBIX CTPYKTYP.

KoHTposbHbIE BONIPOCHI

1. Kakue sproHOMHYECKHE XapaKTEPUCTHKH BIUSAIOT Ha paboTy MOIB30-
Batems ¢ [IK?

2. Yto Takoe uHTEphEiic?

3. Kakux mpaBwiI HY)XHO TPHUACPKUBATHCS MPU pa3paboOTKe HHTEP-
¢etica?

4. Kakoif auamor mojab30BaTeNis ¢ KOMIBIOTEPOM MOKHO Ha3BaTh XOPO-
ITUM AHATIOTOM?

5. V3noxwuTe OCHOBHBIC PUHLUIIBI ITPU NPOSKTHPOBAHUHU JHAJIOTa TUIIA
MEHIO.

6. Kakux mpaBui1 Hy)KHO NPHIEPKUBATHCS IPU NPOEKTUPOBAHUU OKOH-
HOW (hopMBI auanora?

7. Kakue mpaBuia Hy)KHO TIOMHUTH IIPH Pa3MEIICHUH W BHIICIICHAN WH-
(dopmaruu Ha SKpaHe?

8. Tlepeuncmure TpeOGoBaHUA U1 pa3pabOTKH MOIyJICH TOMOIIN U
CIIPaBKH.
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11. TECTUPOBAHUE, OTJIAOKA U CBOPKA MO

11.1. OcHOBHbIe onpegeneHus

MHorue opraHu3aliM, 3aHUMAOLIMECS CO3/aHHEM IPOrPaMMHOTO
obecrieuennsi, 10 50% cpeacTB, BBINEJICHHBIX Ha pa3pabOTKy Mporpamm,
TPaTAT Ha TECTUPOBAHUE, YTO COCTABISIET MUJUIUAPABI JOJIIapOB IO BCEMY
MHUpYy B LesioM. U Bce ke, HECMOTpSI Ha IPOMaJIHBIC KalMTaJIOBIIOXKEHUS,
3HAaHUH O CYTH TECTUPOBAHUS SBHO HE XBaTaeT, U OOJBIIMHCTBO MPOrpaMM-
HBIX TPOAYKTOB HENPHEMIIEMO, HEHA/IE)KHO Ja)Ke MOCJIE «OCHOBATEIHHOTO
TECTUPOBAHUY.

Paccmotperue stama TectupoBanus [1C HauHEM C TOTO, YTO JaJiM OCHOB-
HBIE OIIPEIeIICHNUS IIPOLIECCOB, KOTOPBIE MOYHO BBIIEITUTH B TECTHPOBAHUH.

Tecmuposanue (testing) — mporecc BBITOIHCHHS IPOTPaMMBI (WM 4aCTH
MIPOTPAaMMEI) ¢ HaMEepeHUEM (HJIH LEJBI0) HATH OIIHOKH.

Jokazamenvcmeo (Proof) — momeITka HaWTH OMMOKH B Iporpamme
0€30THOCUTEJIBHO K BHEIHEH AJIs POrpamMMBbl cpeje. boabIuHCTBO MeTo-
JIOB JIOKa3aTejbCTBa IMpearnosaraeT GopMyIHpoOBKY YTBEPKACHUH O IMOBe-
JICHUU TPOTPaMMBbl, U 3aTeM BBIBOJA, M JIOKAa3aTeJIbCTBO MAaTEeMaTHUYECKHX
TEOpEeM O TPaBHIBHOCTU MpOrpaMMbl. JlokazaTesbCTBa MOTYT paccMarpu-
BaThCs Kak (hopMa TECTHPOBAHUS, XOTS OHH W HE IPEAINOJIAraloT NPSMOTO
BBITIOJIHEHUS NPOrpaMMbl. MHOTHE HCCIIEI0BATEIN CUUTAIOT J0Ka3aTellb-
CTBO aJIbTEPHATUBON TECTUPOBAHUIO — B3IJISAJ BO MHOTOM OLIMOOYHBIIA.

Koumpons (verification) — monbiTka HaliTH OIIMOKH, BBHIMOIHSIS MPO-
rpaMMy B TECTOBOH, WIIM MOJCIHPYEMOii, cpene.

Hcnvimanue (validation) — nmomnbiTka HalTH OIIUOKHM, BBITIONHSS MPO-
rpaMmy B 3a1aHHOI peaJIbHOM cpeje.

Ammecmauyusn (certification) — aBropuTeTHOE MOATBEPXKAEHUE Mpa-
BUJILHOCTH NpOrpaMMsbl. [Ipy TECTUPOBAHUH C LIEIBIO0 ATTECTALNHU BBINOJ-
HSIETCS] CPABHEHUE C HEKOTOPBIM 3apaHee OINpe/ieIeHHBIM CTaHIapPTOM.

Omaaoka (debugging) He sBisleTCss PA3HOBUIAHOCTBHIO TECTHPOBAHUS.
XOTs CloBa «OTJaJKa» U «TECTUPOBAHHE» YACTO HCIOJIB3YIOTCSl KaK CHHO-
HHUMBI, 110l HUMHU MOJJPa3yMEBAIOTCSl Pa3HbIe BUABI AeATEIbHOCTH. TecTHpo-
BaHME — JICATENIbHOCTh, HalpaBlieHHas Ha OOHApy)XCHHE OIIMOOK; OTIaaKa
HalpaBJicHa Ha YCTaHOBJICHHE TOYHOH NMPHUPOIbI M3BECTHOM OIMIMOKH, a 3a-
TeM — Ha HCIpaBJeHHE 3TONH OMMOKU. DTH JBa BHAA JCATEIBHOCTH CBA3a-
HBI — Pe3yJbTaThl TECTHPOBAHUS SIBISFOTCS UCXOMHBIMH JTAHHBIMH JUIS OT-
TaJIKH.

OTH onpenereHus NPeICTABISIOT OJMH B3I HA TECTUPOBAHHUE — CO CTO-
POHBI Cpe/ibl, HAa KOTOPYIO OHO onupaercs. Jpyroil psj onpeneieHuid, IpuBe-
JICHHBIA HU)KE, OXBATHIBAET BTOPYIO CTOPOHY TECTHPOBAHUS: THUIBI OLINOOK,
KOTOpbIE IPe/IoJaraeTcsi 0OHAPYKUTh, U CTAHAAPTHI, C KOTOPBIMU COIIOCTAB-
JISIFOTCSL TECTHPYEMbIE POrPAMMBI.

129



Tecmuposanue moodyns, unu agmonomnoe mecmupoganue (module
testing, unit testing), — KOHTPOJNb OTAEIBHOrO MPOrPAMMHOIO MOIYJISA,
00BIYHO B M30JIMPOBAHHOM cpeze (T.e. U30IUPOBAHHO OT BCEX OCTAIbHBIX
Mozyneit). TecTHpoBaHiE MOy HHOT/IA BKIIOYACT TAKIKE MATEMAaTHYESCKOES
JI0Ka3aTeNILCTBO.

Tecmuposanue conpascenuit (integration testing) — KOHTPOIb CompsiKe-
HHI MEX/Ty YaCTSIMU CHCTEMBI (MOYIISIMH, KOMIIOHEHTaMH, ITOICHCTEMAMH).

Tecmuposanue enewmnux gynxyuin (external function testing) — kon-
TPOJIb BHEIIHETO ITOBEACHHS CHUCTEMBI, ONPEIEICHHOIO BHEIIHUMH CIICIH-
(bUKaIISIMH.

Komnnexcnoe mecmuposanue (System testing) — KOHTposb W/WITH HC-
MBITAHAE CHCTEMBI [0 OTHOIICHUIO K HCXOMHBIM HensiM. KoMIuiekcHoe TecTu-
pOBaHHUE SBJIACTCS MPOILECCOM KOHTPOIIS, €CIIH OHO BBIMOJIHSICTCS B MOJICIH-
pyeMoii cpesie, U MPOLECCOM HCIBITAHUS, €CM BBHIMOJHSACTCS B Cpele pe-
anbHOM, YKU3HEHHO.

Tecmuposanue npuemaemocmu (acceptance testing) — mposepka coor-
BETCTBHUS POrpaMMBI TPEOOBAHUAM MOJIH30BATEIS.

Tecmuposanue nacmpoiiku (installation testing) — nposepka co-
OTBETCTBHS Ka)KIOT0 KOHKPETHOTO BapHaHTA YCTAHOBKH CHCTEMBI C LEJBIO
BBISIBUTb JIFOOBIE OIIMOKY, BO3HHUKIIUE B IPOLECCE HACTPOHKH CHCTEMBL

11.2. 9KOHOMUKA TeCTUPOBaAHUA

B obmem ciiyuyae HEBO3MOYKHO OOHAPYXHUTh BCE OLIMOKH NMPOrPaMMBIL.
A 3T0 B CBOIO OUepelb MOPOKAAET IKOHOMHUIECKUE TPOOIIEMBI, 3aJauH, CBsI-
3aHHbIE ¢ QYHKIMSIMH YeJIOBEKa B MPOLECCE OTIIAJAKH, CIIOCOObI TIOCTPOCHUS
TECTOB. B cTpaTernm TecTHpOBaHMSA CYLIECTBYIOT [IBa OCHOBHBIX MOJXO-
Jla — TECTUPOBAHHE MPOTPAaMMbl KaK «JIEPHOTO SIIHKa» M Kak «bemoro
SIIMKa», TPOAHATU3UPOBAB KOTOPBIE, MOXKHO YOEIUTHCS B HEBO3MOXKHO-
CTH MCYEPIBIBAIONIETO TECTHPOBAHUS

11.2.1. TecTupoBaHue NPOrPaMMbl KaK «4YEPHOI0 SIIHKA»

IepBbIM SIBISIETCS IOJXO/] HA3BIBAEMbBIH CTPATErHEN «UEPHOTO SIIUKAY,
mecmuposanuem ¢ ynpasieHuem HO OGHHbIM WIM MECHUPOGAHUEM C
ynpaeieHuem no 6xo0y-évixody. IIpu UCTIONB30BAHUH dTOW CTPATETHH MPO-
rpaMma paccMaTpuBaeTCsd KakK «4epHbI suiuk». MHbIMU cioBaMu, Takoe
TECTUPOBAHNUEC UMCCT ICTIbIO BBIACHCHUEC O6CTO$[T6J'H)CTB, B KOTOPBIX MOBECIC-
HHE NPOrpaMMbI HE COOTBETCTBYET crienupukanuu. TecToBble xe JaHHbIE
HCTIOJB3YIOTCS TOJBKO B COOTBETCTBUH CO Crielu(UKanueil mporpaMMsi (T.e.
0e3 yJera 3HAHHUU O €€ BHYTPEHHEH CTPYKTYpE).

Ipu TakoM mojxojae oOHapyKEHUE BCEX OMMUOOK B MPOTpaMMe SIBIIsi-
eTcs KpUTEPHEM UcCUepnbléalouieco 6x00H020 mecmuposanusn. Ilocnennee
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MOXET OBITh JOCTUTHYTO, €CJIM B KQUeCTBE TECTOBBIX HAOOPOB HMCIIOJIb30BaTh
BCE BO3MOXKHbIE HA0OPBI BXOIHBIX JaHHBIX.

Ecnu Takoe ucnbITaHue NpPEACTaBISIETCS CIOXKHBIM, TO €IIE CIIOXKHEe
CO3J1aTh NCUEPIBIBAIONIMH TeCT ISt OOJIBION porpammbl. OOpa3zHO roBops,
YHCIIO TECTOB MOXKHO OLICHUTH «IHCIOM OONBIINM, 9eM OECKOHEUHOCTB).

ITocTpoeHne NCYEPIBIBAIONIET0 BXOJHOTO TECTa HEBO3MOXKHO. JTO MO -
TBEPXKIACTCS ABYMS apryMEHTaMH: BO-TIEPBBIX, HEIb3s CO3AATh TECT, rapaH-
TUPYIOUINH OTCYTCTBHE OIINOOK; BO-BTOPBIX, pa3paboTKa TaKUX TECTOB MPO-
TUBOPEYUT SKOHOMUYECKHUM TpeOoBaHUsIM. [lOCKONBKY HCUepIbIBaroLIce
TECTUPOBAHNE WCKITIOYAETCS, HAlIeH MENbI0 JOJDKHA CTaTh MAKCHMH3aIWs
Pe3yNbTAaTUBHOCTU KalUTaJOBJIOKEHUH B TECTHPOBaHWE (MHBIMU CIIOBAMH,
MaKCHMU3alUs YUCNIa OIIMOO0K, 0OHApYKMBAEMBIX OJHUM TecToM). Jlist aTo-
IO MOXXHO paccCMaTpHUBaTh BHYTPEHHIOIO CTPYKTYpYy HpOTrpaMMbl U JAeaTh
HEKOTOpbIe pa3yMHbIe, HO, KOHEYHO, HE OO0Jajalolue IOJHOW rapaHTHel
JIOCTOBEPHOCTHU IPEATIOIOKECHHS.

11.2.2. TecTupoBaHue NPOrpaMMbl Kak «0eJIOro siuKa»

Crpaterust «benozo aujuKa», WA CTPATETusl TECTUPOBAHUS, ynpasise-
MO20 N102UKOIl RPOZPAMMBbL, TIO3BOJISIET UCCIIEOBATh BHYTPEHHIOIO CTPYKTY-
py mporpaMMel. B 3TOM ciiydae TECTHPYIONIIMHA MOIydYacT TECTOBBIC JITaHHBIC
ITyTEM aHaJIN3a JIOTHKU POTPaMMBI.

[Ipn TakoM moaxoje IOKHO OBITH IPOBEACHO UcCUepnblealouiee mec-
mupoeanue mapwpymos. llonpasymeBaercsi, 4TO Nporpamma IpOBEpeHa
MIOJIHOCTBIO, €CJIU C MOMOIIBI0 TECTOB YIAETCS OCYLIECTBUTH BBIIIOJHEHHE
MpOrpaMMbl TI0 BCEM BO3MOXKHBIM MapIIpyTam ee rnoroka (rpada) nepenad
YIIPaBJICHUS.

IlocnenHee yTBepxaeHHEe MMeeT ABa clabbix myHKTa. IlepBbIil U3 HUX
COCTOMT B TOM, YTO YHCJIO HE MOBTOPSIOMIMX APYr Apyra MapupyToB B IIpO-
rpaMMe — acTpOHOMHYEcKoe. BTopoii craOblii IyHKT yTBEpXkKICHNS 3aKJII0qa-
eTcsl B TOM, YTO, XOTSI HCUEPIIBIBAIOIIEE TECTHPOBAHUE MapIIPYTOB SBISIETCS
TIOJTHBIM TE€CTOM M XOTS KaXKABIH MapIIpyT MPOrpaMMBbl MOXKET OBITh IPOBE-
peH, cama mporpamma OyaeT cojepkaTb OMHNOKH. DTO OOBsCHAETCS cie-
OYIOIIM 00pa3oM.

Bo-nepBbIX, HCYEpIBIBAIOLIEE TECTUPOBAHME MAPLIPYTOB HE MOXKET
JAaTb TapaHTUH TOT'0, YTO IMporpamMmMa COOTBETCTBYCT OIMMCAHUIO. Haan/IMep,
BMECTO TpeOyeMOii MporpaMMbl COPTUPOBKH IO BO3PACTAHUIO CIYYaifHO ObI-
Jla HamjcaHa IporpamMMa COPTUPOBKH 10 yObIBaHHIO. B aTOM ciydae 1eH-
HOCTb TECTUPOBAHUA MApIIPYTOB HEBCIIMKA, ITOCKOJIBKY IMOCJIC TCCTUPOBAHUA
B IIpOrpaMMe OKaXKeTCsl O/IHa OIMOKa, T.€. IporpaMMa HeBepHa.

Bo-BTOpBIX, MporpaMma MoXeT OBITh HEBEPHOIl B CHITy TOTO, YTO MpO-
IyIIEHbl HEKOTOpBIE MapuIpyThl. VcdeprbiBaromiee TECTUPOBaHHE MapIIpy-
TOB HE OOHAPY)KUT MX OTCYTCTBUSI.

131



B-TpeTbux, ucuepmbIBaIOIICe TECTUPOBAHUE MapIIPYTOB HE MOXKET 00-
HAPY)KUTH OIIUOOK, MOsA6/IeHUE KOMOPLIX 3A6UCUmM Ol 00pAdamuvleaemvix
OaHHBIX.

OTH pacCykICHUsS MPUBOJAAT KO BTOPOMY (YHIAaMEHTAIBHOMY HpPUH-
UMY TECTHPOBAHUS: MeCmuposanue — npodiema é 3Ha4UmenNbHoll cmene-
HU IKOHOMuuecKaa. TIOCKOIBKY WCUEpIBIBAIONICE TECTUPOBAHHE HEBO3-
MOXHO, MBI JOJDKHBI OTPaHUYUTHCS YeM-TO MEHBIINM. Kakmplii Tect mod-
JKCH JaBaTh MaKCHMAJbHYIO OTAAady 10 CPaBHECHHIO C HAIIMMHU 3aTpaTaMH.
Ota oTHaya U3MepSeTCS BEPOATHOCTHIO TOTO, YTO TECT BHIIBUT HE OOHApPY-
KEHHYIO TIpekae omriOKy. 3aTpaThl U3MEPSIOTCS BPEMEHEM M CTOMMOCTBIO
MOJITOTOBKH, BBITIOJHEHUS W TPOBEPKH Pe3yNbTaToB TecTa. Cuwuras, 4To
3aTpaThl OTPAHUYCHBI OFOJIKETOM M TpapUKOM, MOXKHO yTBEPXKIATh, UTO
HCKYCCTBO TECTHPOBAHUS, MO CYIICCTBY, MPEACTABIACT COOOH HMCKYCCTBO
0oTOOpa TECTOB C MAKCUMAJIBHOM OTHaYC.

11.3. AKCMOMBbI (NPUHUUNbI) TECTUPOBAHUA

CoopmynrpyeM OCHOBHbBIC HPHHIUITBI TECTUPOBAHUS, HUCIONB3Ys Mpea-
TIOCBUIKY, YTO HamOojee Ba)KHBIMH B TECTHPOBAHWHU IPOTPAMM SBIISIOTCS
BOTIPOCHI TICHXOJIOTUH. ODTH NMPHUHIUIBI HHTEPECHBI T€M, YTO B OCHOBHOM
OHM HMHTYWTHBHO SICHBI, HO B TO K€ BpeMS Ha HHX 4YacTO HE OOpaImarT
JIOJDKHOTO BHUMAaHHUSI.

Xopowr mom mecm, 013 KOmMopo2o 6bICOKA 6EPOAMHOCHL OOHAPICUM b
owmuoKy. Jta akcuoMa sIBJIsIeTCsl (yHIAMEHTAJIbHBIM MPUHIMIIOM TECTHPO-
BaHMs. [10CKOJIBKY HEBO3MOXKHO ITOKa3aTh, YTO IpOrpamMMa HE MMEET OLIU-
00K M, 3HAYUT, BCE TaKUE IOMBITKA OECIUIONHBI, MPOIECC TECTUPOBAHUS
JOJDKEH TPEACTaBIATh cOOOH MONMBITKH OOHApyXWTh B MPOTrpaMMe HPEexae
HE Hal{IeHHBIC OIIHOKN.

Oo0Ha u3 campix C1OIHCHBIX NPOOIEM HPU MECMUPOGAHUN — PEUIUMb, KO-
20a HydcHO e2o 3akonyumsp. Kak yxe TOBOPWIOCH, NCUEPIIBIBAIOIIEE TECTH-
poBaHMe (T.C. MCHBITAHHE BCEX BXOJHBIX 3HAUCHHMH) HEBO3MOXKHO. TakuM
00pa3zoM, NpU TECTHPOBAaHWU MBI CTAIKHBAEMCSI C SIKOHOMHYECKOH Mpodiie-
MOIf: KaK BBIOpaTh KOHEYHOE YHCJIO TECTOB, KOTOPOE J1aeT MaKCHUMAJIBHYIO
oTauy (BepOATHOCTh OOHAPYXKEHHUS OMIMOOK) U JaHHBIX 3aTpat. M3BecTHO
CJIMIIKOM MHOTO CJIy4aeB, KOT/Ia HaIllCAHHbIE TECThl MMENN KpaifHe Malyio
BEPOSITHOCTh OOHAPY)KEHHsI HOBBIX OILIMOOK, B TO BPEeMs KaK JJOBOJBHHO Oue-
BHUJIHBIE XOPOILIKE TECTHI OCTABAIUCh HE3aMEUSHHBIMH.

He nysicno mecmuposams ceoro coocmeennyro npozpammy. Hu onun
MIPOTPaMMHUCT HE JIOJDKEH IIBITAThCsl TECTUPOBATH CBOIO COOCTBEHHYIO HPO-
rpaMMy. JTO OTHOCHTCSI KO BceM (OpMaM TECTHPOBAHUS — KaK K TECTHPOBa-
HHUIO CHUCTEMBI, TaK M K TECTHPOBAHWIO BHEIIHUX (YHKIUHA M JaXe OTAEIb-
HBIX Moxyiei. TecTHpoBaHHE NOIKHO OBITH B BBICHIEH CTENEHH pa3pylIu-
TEJIHBIM ITPOIIECCOM, HO MMEIOTCS TIIyOOKHE MCHXOJIOTHYECKHE TPUYMHBI,
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10 KOTOPHIM HPOTPAMMHUCT HE MOXKET OTHOCHTBHCS K CBOEH COOCTBEHHOH
nporpamMme Kak paspymuTesb. [JJoNoNHUTENbHOE AaBieHne (Hanpumep, xe-
CTKMH rpadyK) Ha OTAEIBHOrO MPOrpaMMUCTa WM BECh KOJJIEKTHUB paspa-
OOTYMKOB NPOEKTa YacTO MELIAeT MPOrPaMMUCTY WM BCEMY KOJUICKTUBY
BBINIOJIHUTD aJeKBaTHOE TecTHpoBaHue. Eciam Momynb coOepKHT Ae(eKThl
BCJICICTBHE KAaKHX-TO OIIMOOK IIEPEeBOAA, JTOBOJBHO BBICOKA BEPOSTHOCTD
TOT0, YTO HPOrPAMMHUCT JOIYCTHT Ty K€ OIIMOKY repeBona (Hampumep, He-
NPaBIIFHO HHTEPIPETUPYET CIELM(HKANN) U TIPH IOArOTOBKE TeCTOB. Bee
OIMOKU B €ro IOHUMAaHHHU APYTUX MOAYJeH U UX CONPSDKCHHH TaKkKe OTpa-
34TCS HA TECTaX.

TecTupoBaHue Bcera A0DKHA BBIMONHITH BHEIIHSS TPYIINa, KOTOpas B
HEKOTOPOM CMBICJIE CTOUT OCOOHSKOM OT IpOrpaMMHcTa U NpoekTa. Bme-
CTO TOro 4YTOOBI BBHINOJHATH aBTOHOMHOE TECTHPOBAaHHE MOJIYJeH camo-
CTOSITEJIEHO, TPOrPAMMHUCT JOJDKEH UMETh HaOOp TECTOB, MOJTOTOBICHHBIX
Ppa3pabOTYMKOM OJHOTO M3 MOAYJEH, BBI3BIBAIOIIUX TECTUPYEMBIH MOIYJb
(a MOkeT OBITB, HaXke BHIIIOJIHEHHBIX Ha MalllHE M IIPOBEPEHHBIX 9THM pa3-
paboTurkom). KoMIIeKCHOE TecTHpOBaHHE BCETZa IOJDKHO BBIONHATHCS
HE3aBUCUMOW TPYNIION, HampuMep CIEHHaTbHBIM OTAEIOM O0eCIedeHHs
Ka4ecTBa, WM IPYIION IT0JIb30BaTENIeH-100pOBOIBLEE.

Otcroa BOBCE HE CIEAYET, YTO IPOrPaMMHUCT HE MOXKET TECTUPOBAThH
CBOIO IpOrpaMMmy. MHOTrHe MporpaMMUCTBI C 3TUM BIIOJHE YCIEIIHO CHpaB-
JISFOTCS. 37eCh JIMIIb AETaeTCs BBIBOA O TOM, YTO TECTUPOBAHHUE SIBISETCS
Oonee H(PEKTUBHBIM, €CIIM OHO BBINOJHSIETCS KEM-TH00 APYrHM. 3aMeTHM,
YTO BCE HAIM PACCYXKJCHHUSI HE OTHOCATCS K OTJIAJIKE, T. €. K UCIPABICHHIO
y’Ke U3BECTHBIX OINMOOK. DTa pabora 3¢(dexTHBHEE BBINOIHAETCS CaMHM
ABTOPOM IIPOTIPaMMBI.

Heobxo0uman wacmos 6cakozo mecma — ORUCAHUE OHCUOAEMBIX Bbl-
X0OHbIX 0anHbIX unu pesyavmamos. OIHA U3 CaAMBIX PacIpPOCTPaHEHHBIX
OIIMOOK NP TECTUPOBAHUHM COCTOUT B TOM, YTO PE3YJbTAThl Ka)JIOr0 TeCTa
HE MPOTHO3MPYIOTCS O ero BHIMONHEHUA. OXuJaeMble pe3yiabTaThl HY)KHO
OIpe/IeNIsTh 3apaHee, YTOOBI He BO3HUKIIA CHTYAllMs, KOTJA «IJia3 BUIUT TO,
YTO XOYET YBUIETH». UTOOBI COBCEM HCKIFOYHMThH TAKYEO BO3MOXKHOCTb, JIyY-
e pa3padaThiBaTh CaMOIPOBEPSIONIMECS TECThI JIMOO MOJIb30BATHCS MHCT-
PYMEHTaMH TECTHPOBAHUS, CHOCOOHBIMH aBTOMATHYECKH CBEPSATH OXKHJae-
MblIe U (haKTHUECKHE PE3yIbTATHI.

XoTs 3Ta aKCMoMa Ype3BbIYaliHO Ba)KHA, MHOT/A, HAIIPUMED, ITPU TECTH-
POBaHMM MaTEMaTH4ECKOrO IMPOrPaMMHOT0 OOeCIieueHus] MPUXOAUTCS J0-
MyCKaTh WCKJIIOUEHHWs. MareMaTuieckoe mporpaMMHoOe obecrieuenne o0ma-
JIaeT TeM CBOWCTBOM, YTO BBIXOJHBIC JAaHHBIC SBISIOTCS TOJBKO MPUOIMKeE-
HHEM MPABHJIBHOTO pe3yjbTara. ITO MPOUCXOAUT M3-3a MCIOJB30BAHUS KO-
HEYHBIX BBIYMCIHUTEIBHBIX MPOLECCOB BMECTO OCCKOHEYHBIX MaTeMaTH4e-
CKHX MPOLECCOB, W3-3a OMMNOOK OKPYIJICHUs, CBA3aHHBIX C KOHEYHOH TOY-
HOCTBIO MAaIIMHHOW apH(METHKH M HETOYHOCTHIO NPEJCTAaBIECHHS YHCEll, a
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TaKKe OMIMOOK M3-32 KOHEYHOW TOYHOCTH ITPEJCTAaBIICHNUSI BXOAHBIX JaHHBIX
n koHcraHT. [ToaTOMy BO MHOTMX Cily4asx OKasbIBaeTCs BaKHOI He abco-
JIIOTHAsi TOYHOCTh, a Koppeisiuusi omubok. Hanpumep, korna matemaruie-
CKas IporpamMma BO3BpalllaeT MAacCHB 4YHCEN, MOXET OKa3aThCsl BaXKHBIM,
9TOOBI BRIYHCIICHHOE pEmIeHre OBLIO TOYHBIM pEelIeHHeM Uil Habopa BXOA-
HBIX JJAHHBIX, AIIPOKCUMHPYIOIIETO peanbHbIe BEIXOJHBIE JaHHBIE. [ToaToMy
IIPU TECTUPOBAHUHM MAaTEMAaTHYECKOTO NMPOTPaMMHOTO oOecreueHns: POrHO-
3MpOBAHUE TOYHBIX BEIXOAHBIX JAHHBIX 3aTPyIHUTEIBHO.

H3oezaitme negocnpou3600uMvlx mecmos, He mecmupyiime «c aemyy. Vc-
MIOJTb30BAaHNE JUAJIOTOBBIX CHCTEM HHOTAA MEIIAECT XOpPOLIEMYy TECTHPOBa-
Huo. [l Toro 4To0OBl TECTHPOBATH MPOrpaMMy B MAaKETHOH cHUcTeMe, Ipo-
rpaMMHUCT OOBIYHO JOJDKEH O(OPMHTH TECT B BHAE CIEIMANbHON Beaylien
IporpaMMbl WK B BUJE (aiiyia TeCTOBBIX JaHHBIX. B ycnoBusx auanora npo-
IPaMMUCT CJIMIIKOM YacTO BBIMOJHSAET TECTHPOBAHHUE «C JIETY», T.€. CHIS 32
TEPMHUHAJIOM, 33/1a€T KOHKPETHBIC 3HAUCHHSI M BBINIOJHSET MIPOrpaMMy, 4TO-
OBl «IIOCMOTPETH, UTO MOIYYUTCA». ITO HEPSNUIUBAS U IO MHOTHM IPUIH-
HaM HeXenaTenbHas ¢popMa TecTupoBanus. OCHOBHON ee HEZOCTATOK B TOM,
YTO TAKHWE TECTHl MHUMOJICTHBI; OHM HMCYE3AI0T 0 OKOHYaHWU MX BBINOJHE-
HUs. Besikuii pas, xorza mporpaMmy HOHaJOOWTCSI TECTHPOBATH ITOBTOPHO
(HampuMep, TOCIIE MCIPaBICHHUS OMIMOOK HIIHM TMOCTe MOTU(PHKAINN), TPH-
J€TCsI IPUAYMBIBATh TECTHI 3aHOBO.

TecTupoBanue 00XOAUTCA CIMIIKOM JOPOTO U 0e3 3TUX JOMOIHUTEIb-
HBIX pacxol10B. HUKOraa He NCoNIB3yHTe TECTOB, KOTOPHIE TYT JK€ BHIOpACHI-
BaloTcsl. TecThl clienyeT JOKyMEHTUPOBAaTh M XpaHUTh B Takod ¢opme, uro-
OBl Ka)XXJIbIil MOT' HCIIOJIB30BaTh UX TIOBTOPHO.

TI'omogvme mecmol, KaKk O1a NPAGUNbHBIX, MAK U 0N HENPABUTbHBIX
6X00HbIX OaHHbIX. MHOTHE IPOTPaMMUCTHI OPUEHTHPYIOTCS B CBOUX TecTax
Ha «pa3yMHBIE» YCIOBUS Ha BXOJE, 3a0bIBas O IOCIEACTBHAX MOSBICHHS
HETIPEeyCMOTPEHHBIX WM OIIMOOYHBIX BXOJIHBIX MaHHBIX. OJHAKO MHOTHE
OIIMOKH, KOTOPBIE MOTOM HEOXHJAHHO OOHApY)XMBAIOTCS B PabOTArOIINX
IIporpaMMax, MpOSIBIISIIOTCSA BCIEICTBHE HHUKAK HE NPESyCMOTPEHHBIX NEH-
CTBHH TOJIH30BATENSI IPOrpaMMBL. TeCTbl, MPECTABIMIONINE HEOKHUJaHHbIE
WIM HENpaBWIbHbIE BXOJHBbIE JAHHBIC, YACTO JIydlle OOHapyXHUBAaIOT
OIINOKH, YeM TPaBUIIbHBIEC TECTHI.

Hemansno uzyuume pesynomamol Kaxcoozo mecma. I1o Bceil BeposT-
HOCTH, 3TO HauOoJiee OUEBHIHBIH MPUHILMII, HO U €My 4YacTO He yJelseTcs
JIOJDKHOTO BHUMaHUs. CaMble U30LIPEHHBIE TECThl HUYETO HE CTOST, €CIIU HX
pe3ylIbTaThl yAOCTAMBAIOTCA JHIIb Oeryioro B3risaa. TecTupoBanue mpo-
rpaMMBI O3HadaeT OoJbIlee, HeXEH BBITOJHEHNE JOCTATOYHOTO KOJIMYECT-
Ba TECTOB; OHO TAKXKE MPEAIOJaraeT n3ydeHne pe3yIbTaToB KaKI0To TeCTa.
«Jla, s y)Xe mpoBepsT TaKyl0 CHUTyalMi0, HO TaKOTO KakK-TO HE 3aMETHJI B
BbIJIaue», — JIOBOJBHO PAaclpOCTpaHEHHAs! peakiys IporpaMMucTa Ha 00-
Hapy>KEHHYIO HOBYIO OLIHOKY.

134



Ilo mepe moz0 Kaxk 4ucio owuOOK, OOHAPYIHCEHHBIX 6 HEKOMOPOM
KOMNOHEenme npozpammnozo obecneuenus, yeeauiueaemcsa, pacment om-
HOCUMENLHAA 6EPOAMHOCHL CYU{ECHIBOBAHUA 8 HeM HeOOHAPYIHCEHHbIX
OWmupOK. ITOT NMPOTHUBOPEYAIMH MHTYUIMH (PEHOMEH, MIUTIOCTPUPYEMBIN
puc. 43, o3Hadaer, 4TO OMMOKKA OOpa3yrOT KJIACTEPHI, T.€. BCTPEUAIOTCS
rpymmamu. C pocToM ymcia OomrOOK, OOHAPY)KEHHBIX B KOMIOHEHTE TIPO-
rpaMMBI (HampuMmep, B MOAYIIe, IIOACHCTEME, (QYHKIIUH MTOT30BaTENs), YBE-
JIMYMBAeTCS TaKXKe BEPOSTHOCTh CYLIECTBOBAHUS B TOM KOMIIOHEHTE eIle He
oOHapyXeHHBIX ommOOK. Ecnu mpyu TecTrpoBaHmm ABYX MOAyIei B HUX 00-
Hapy>XeHBI OZJHa ¥ BOCEMb OIIMOOK COOTBETCTBEHHO, KpHBas Ha puc. 43 mo-
Ka3bIBaeT, YTO JUI MOAYJS C BOCHMBIO OIIMOKaMH BEPOSATHOCTH TOTO, YTO B
HEM ellle eCTh OLIMOKH, BBILLIE.

Apyrvx owsBor

BapoaTHOCTE CYLLBCTEOBAHMA

Yneno HARDBHHLC DLLWGOK

Puc. 43. I'paduk cooTHOMCHHS MEXK Iy OOHAPYKCHHBIMH
1 HeoOHapPY)KEHHBIMH OIIHOKaAMH

Ilopyuaiime mecmuposéanue camvim CHOCOOHBIM RPOZPAMMUCHIAM.
TectupoBanue 1 B 0COOCHHOCTH ITPOEKTUPOBAHUE TECTOB — 3TAll B Pa3padoT-
K€ NPOTPaMMHOTO 00ecIiedeHnsl, 0OCOOEHHO TPEeOYIOMNI TBOPUECKOTO MOJ-
xoma. K coskanenuro, BO MHOTHX OpraHU3alMiX Ha TECTHUPOBAHHE CMOTPAT
coBceM He Tak. Ero 4acto cymTaloT pyTHMHHOW, HETBOPYECKOH pPabOTOM,
BCJIEJICTBHE YEero KOJUIEKTHUBBI, 3aHUMAIOIIHECS TECTUPOBAHHEM, YKOMILIEK-
TOBaHbI B OCHOBHOM HEOTBITHBIMH MJIM MOJOABIMH IIPOTPAMMHUCTaMH.

OpnHako MpaKTHKA ITOKA3bIBAET, 4TO OoJiee MPaBHIBHBIM ObIIO OBI ClieNaTh
HaoOopoT. IIpoeKTHpoBaHKUE TECTOB TpeOyeT Aake OOJbIIIE TBOPYECTBA, HYeM
Ppa3paboTKa apXUTEKTYpPbl M MPOSKTUPOBAHHE POTPAMMHOTO 00SCIIEUEHHS.

Cuumaiime mecmupyemocms Kiio4eeoil 3a0aueil eauieit pazpadomxu.

IIpoexm cucmemvl 0oncen Obimb mMaxKum, Ymoobl Kaxicowvlii MoOyb
ROOKIOUANCA K cucmeme moasko 00uH pasz. MHOXeCTBO 1podiIeM BO MHO-
rux OOJBLIMX NPOTPAMMHBIX CHCTEMax BO3HUKAeT W3-3a HapYyLICHUS 3TOU
akcuoMbl. Curyanusi, KOraa BO BpeMs IIMKJIa TECTUPOBaHMs OOJIBIION cHC-
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TEMbl HEKOTOpPbIE MOAYJIM HPUXOAUTCS IOAKIIOYATH OOJbIIE AECATH
pa3, — He penkocTb. Kaxknas BepcHsl TaKOro MOAYJS CONEPXKHT €lie OIHY
MaJICHBKYIO JIONOJIHUTEIbHYI0 (YHKIHMIO, HEOOXOIUMYIO Ul TEKYyLIEero
ypoBHs cuctembl. Eciii cienoBaTh npaBuiaM U IPOEKTHPOBATH HEOOJIbIINE
MOJYJH, KaKABIH U3 KOTOPBIX BBIMOTHACT OTACIbHYIO (QYHKIHIO, OOPOTHCS C
9TOH MPOOIIEMOH CTaHET JIeT4e.

Huxoz0a ne usmenaiime npozpammy, umoovl o01ezyums ee mecmu-
poeanue. Yacto BO3HHKAaeT cOOJAa3H M3MEHHUTH IPOTPaMMy, YTOOBI OBLIO'
Jierde ee TeCTHpoBaTh. Hampumep, MporpaMMuCT, TECTHPYS MOIYJb, COAEP-
JKAIIUK UK, KOTOPBIN [oJkeH noBTopsAThes 100 pa3, MEHSET ero Tak, 4ro-
Obl UKJI TIOBTOpsUICS ToibKo 10 pa3. MoxkeT ObITh, 3TOT NIPOrPaMMHCT H
3aHMMAETCsl TECTUPOBAHUEM, HO TOJBKO JPYrOd MPOrpaMMBbl.

Tecmuposanue, Kak noumu 6cakasn opy2as 0eAmenbHOCHb, 00IICHO HA-
yunamoca ¢ nocmanosku yenei. Kak yxe roBOpuioch, IUKI TECTUPOBAHUS
10JI00€H TOJIHOMY LMKy pa3paboTKH MPOrpaMMHOro obecredeHus. TecTsl
JOJDKHBI OBITH CIIPOEKTHPOBAHBI, PEATH30BAHBI, IPOBEPCHBI M, HAKOHETI, BbI-
noHeHbl. [ToaToMy 3amaun TeCTHPOBAHMS JOJDKHBI OBITH C(HOPMYITHPOBAHBI
Ha Ka)XIOM €ro 3Tare, HanpuMep, Ul KaXXI0ro KOHKPETHOTO THIA TECTHPO-
BaHMS JOJDKHBI OBITH OIpPEAETICHBI OPUEHTHPHI (YHCIO HMPOWAECHHBIX MyTeH,
IIPOBEPEHHBIX YCIOBHBIX NEPEXOJOB H T.II.) M IO OIIHUOOK, KOTOPBIE AOJIXK-
HBI OBITH OOHAPYXKEHBI Ha 3TOM 3Tarle.

I[MpuBeneM erie pa3 Tpu HauOOJIEe BRYKHBIX PUHIMIIA TECTUPOBAHNSL.

Tecmupoeanue — 3mo npoyecc 6bINOTHEHUA NPOZPAMM C YeTblo 0OHA-
DYdHceHUA OUUOOK.

Xopowum cuumaemca mecm, KOMOpPbLUL UMeeHl GbICOKYIO 6epo-
AMHOCMb OOHAPYIHCEHUA eule HE GbIAGIEHHOT OUUOKU.

Yoaunvim cuumaemca mecm, komopuwiii 06Hapyscueaem ewje He 6biA6-
JIEHHYI0 OUWIUOKY.

11.4. TectTupoBaHue mopynen

BTopbIM 10 Ba’KHOCTH aclieKTOM TECTHPOBAHUS TIOCIIE TPOEKTHPOBAHUS
TCCTOB SABJIACTCA ITOCICHOBATCIIBHOCTL CIHAHHUA BCCX MOI[yJ'ICﬁ B CUCTEMY
WIN NIPOrpaMMy. JTa CTOPOHA BONPOCA OOBIYHO HE MOIYy4aeT AOCTATOUYHOTO
BHHUMAaHHA M YaCTO pPacCMaTPUBAETCS CIUIIKOM IMO3AHO. BrIGop 3T0i mocie-
JAO0BATCJIIBHOCTH, OJJTHAKO, SABJIACTCA OJHHUM M3 CAMBIX XU3HCHHO BAXXHBIX pE-
IICHNH, TPUHUMAEMBIX Ha 3Tale TeCTHPOBAHUS, IOCKOJIBKY OH ONpeaesseT
(dbopMy, B KOTOPO# 3amKMCHIBAIOTCS TECThI, TUIIBI HEOOXOAUMBIX HHCTPYMEH-
TOB TECTUPOBAHMS, IOCIENIOBATEIBHOCTh IPOrPaMMHUPOBAHHUS MOJIYJIEH, a
TaKKe THIATEIILHOCTh M SKOHOMUYHOCTH BCETO dTamna TectupoBanus. [1o stoi
MIPUYMHE TaKOe PEeIICHHE J0JDKHO MPUHUMATHCS Ha yPOBHE MPOEKTa B IIEJIOM
U Ha JOCTaTOYHO PAHHEH ero craguu.
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TectupoBanue Moayieil (mnm OJIOKOB) mpezcraBiisieT coOol mporecc
TECTUPOBAHUSI OTIEIbHBIX MMOANPOrPaMM WIIM MPOLELYp IpOrpaMMbl. 31ech
IoJIpa3yMeBaeTcs, 4To, MpeXkJie YeM HaYMHATh TECTHPOBAHHUE IPOTPaMMEI B
LIEJIOM, CJIeIyeT NPOTEeCTUPOBATh OT/AENbHBbIE HEOOJIbIIME MOIYNH, 00pa-
3yolue 3Ty nporpammy. Takol MoaxXox MOTHBHPYETCS TpeMs NPUYNHAMH.
Bo-TepBBIX, NOSBISIETCS BOSMOXHOCTB YIPABISATh KOMOWHATOPUKOM TecTH-
pOBaHUS, MOCKOJIBKY NEPBOHAYAIBLHO BHUMAaHHME KOHIIEHTpUpPYETCsS Ha He-
OONBIINX MOIYISAX IPOTrpaMMBL. Bo-BTOpEIX, oOierdaercst 3ajada OTJIAAKU
HPOTpaMMBl, T.€. OOHapY)KEHHE MecTa OIIMOKU M HCIPaBICHHE TEKCTa Ipo-
rpaMMbl. B-TpeThux, momyckaercs IapajuleNu3M, YTO IMO3BOJIIET OIHOBpE-
MEHHO TECTHPOBATh HECKOJIBKO MOIYJIEH.

Lene TecTupoBaHus MoOIyJeld — cpaBHEHHE (YHKLHH, pea3yeMbIX
MOJIyJIeM, co crieruduKanusmMu ero GyHKIUH win narepdeiica.

TectupoBaHue MOyNeil B OCHOBHOM OPHUEHTHPOBAHO Ha IPHHIHMI «0Oe-
JIOTO SIIUKa». JTO 0OBICHAETCS, IIPEKAE BCETO, TEM, YTO MPUHIUI «Oesoro
AIIMKa» TPYAHEE PeaM30BaTh IPH IEPEXoe B MOCISAYIOMEM K TECTUPOBa-
HUIO Ooiee KPYMHBIX SOUHUL, HAIPUMep MporpaMM B menoM. Kpome Toro,
MOCIEAYIONIME 3Tambl TECTUPOBAHUS OPHEHTUPOBAHBI Ha OOHApYKCHUE
OIMOOK Pa3IMYHOTO THUIIA, T.€. OLINOOK, He 00s3aTEeIBHO CBSI3aHHBIX C JIOTU-
KOW MporpamMMBbl, a BO3HUKAIOIINX, HApUMeEp, W3-3a HECOOTBETCTBHS IPO-
rpaMMbl TpeOOBaHUSIM MOJIb30BATEIIS.

Hmeetcst 60I1b11I0H BBIOOP BO3MOXKHBIX MOJX0JI0OB, KOTOPbIE MOTYT OBITH
UCIIONIb30BaHbI JUIsl CIHMSIHUS MOJIyJled B OoJsiee KpYIHbIE eAMHULEL. B 00ib-
INUHCTBE CBOCM OHH MOT'YT paCcCMAaTpHUBATHCA KaK BapUAaHTHI HICCTU OCHOB-
HBIX MOJAX0J0B, OITMCAHHBIX HUXC.

11.4.1. ITomarosoe U MOHOJIUTHOE TECTHPOBAHUE

Peanmzanus npormecca TeCTUPOBaHUS MOJYJICH omupaeTcs Ha JBa KiIrode-
BBIX TIOJIOKEHMST: TIocTpoeHHe 3(p(heKTHBHOTO HAbOpa TECTOB M BEIOOp criocoda,
TIOCPEACTBOM KOTOPOTO MOJYJI KOMOMHHUPYIOTCS TIPU MOCTPOSHUH M3 HHUX pa-
6oueit mporpammMel. Bropoe nonokenue sBisieTcst BaXKHBIM, TaK KaK OHO 337aeT
(hopMy HaIFCaHHs TECTOB MOMYJISL, THITHI CPEJICTB, MCIIOIb3yEeMbIX PH TECTHPO-
BaHUM, OPSIJIOK KOJMPOBAHMS ¥ TECTUPOBAHHS MOYJIEH, CTOMMOCTb T'€Heparin
TECTOB M CTOMMOCTH OTJIaJKH. PaccMOTpuM JiBa mMoaxofa K KOMOHMHHPOBAHHUIO
MOJIyJIeH: TIOIIar0BO€ M MOHOJIUTHOE TECTUPOBAHHUE.

Bosznukaer Bonpoc: «YTo Jryuliie — BBIIIOJHUT MO OTAETBHOCTH TECTH-
pOBaHME KaKJAOTO MOJIYJIs, a 3aTeM, KOMOUHUPYs UX, chOpMUpPOBATH pado-
4yI0 NPOrpaMMy WITH )K€ Ka)JIbIii MOJYJIb JUIsl TECTUPOBaHUS IOAKIIOYATh K
Habopy paHee OTTECTUPOBAHHBIX MOAyJei?». [lepBblil OaX0A OOBIYHO Ha-
3BIBAIOT MOHOJIUMHBIM MEMOOOM, VIH MEMOOOM «DOabUL020 YOapay, pU
TECTUPOBAHUH U COOpPKE MPOrpaMMBI; BTOPOI! ITOIX0/] U3BECTEH KaK Houmazo-
6blil MemoO0 TECTUPOBAHUS WK COOPKH.
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Memoo nowaz06020 mecmupoeanusa NPeaIoONaraeT, YT0O MOIYIH TecC-
TUPYIOTCS HE MU30JIMPOBAHHO APYT OT ApYra, a MOAKIIOYAIOTCS MOoouepen-
HO JIJ1s BBITIOJIHEHUS TeCTa K Habopy y»e paHee OTTECTUPOBAHHBIX MOJYJICH.
[MomraroBelii mporecc MpoaoJKaeTes 0 TeX 1op, MoKa K Habopy OTTeCTUPO-
BaHHBIX MOJyJIeH HE OyeT MOAKIIOUCH MOCIEAHUH MOTYIIb.

JetampHOro pazbopa 000MX METOIOB MBI JeNlaTh HEe OyaeM, IpuBeIeM
JIUIIb HEKOTOPBIE OOIINE BBIBOJIBI.

MoHonuTHOE TecTHpoBaHKE TpedyeT OonpInux 3aTpar Tpyaa. Ilpu mo-
IIarOBOM K€ TECTUPOBAHUH «CHU3Y-BBEPX» 3aTPAThl TPYJa COKPAIIAIOTCS.

Pacxon MalIMHHOTO BpEeMEHH TP MOHOJIUTHOM TECTHPOBAaHUHU MEHBIIIE.

Hcnonp3oBaHHEe MOHOJIMTHOTO METOJa MPENOCTaBIsIeT OONbIINEe BO3-
MOKHOCTH JUIsl MapajuleJIbHONH opraHu3anuu paboTbl Ha HavaJbHOU (ase
TECTUPOBaHUsI (TECTHPOBAHMS BCEX MOAYJEH OIHOBPEMEHHO). DTO IOJO-
KEHHE MOXET MMETh Ba)XHOE 3HAUYEHHE IPH BBITIOIHEHHH OOJBLIMX IPO-
€KTOB, B KOTOPBIX MHOTO MOAyJeH M MHOTO HCIHOJIHMUTENEH, MOCKOJIBKY
YHUCIEHHOCTh TEPCOHANA, YYaCTBYIONMIETO B MPOCKTE, MaKCHMalbHa HA Ha-
4JabpHOH (a3se.

[Ipn momaroBoM TeCTHPOBaHUM paHbIIE OOHAPYKMBAIOTCS OMIMOKH
B nHTep(eiicax MeXay MOIYISIMH, MOCKOJIBbKY paHbIIe HAuMHAETCS cOOpKa
IIporpamMMbl. B IIPOTHBOIOIOKHOCTS 3TOMY IPH MOHOJHTHOM TECTHPOBa-
HUHM MOAYJIH «HE BHIAT APYT Apyra» 10 mocienHeil (asbl mporecca TeCTH-
pOBaHMUS.

Otnaaka mporpaMM IpHU MOIIArOBOM TecTHpoBaHMHU Jierde. Eciu ecth
OIIMOKN B MEXKMOIYJIBHBIX MHTep(eiicax, a OOBIMHO TaK U ObIBAaET, TO MpPH
MOHOJIUTHOM TECTHPOBaHHM OHH MOTYT OBITh OOHapy>KEHB! JHIIb TOT[A,
Korga cobpaHa Bcs mporpamMma. B 3TOT MOMEHT JOKaJIu30BaTh OMIHOKY
JOBOJIBHO TPYZHO, MOCKOJBKY OHa MOYKET HaXOIUThCS B JIIOOOM MecTe
mporpamMMbl. HampoTuB, mpu ITOmIaroBOM TECTHPOBAHUM OIIHUOKHM TaKOTro
TUIIAa B OCHOBHOM CBSI3aHBI C TEM MOJYJIEM, KOTODPBIH MOIKIIOYAETCS I10-
CIICITHUM.

Pe3ynbraThl MOMIAaroBOro TECTUPOBaHMS 00JIee COBEPIICHHBI.

B zaxnrouenue orMeTum, uto 1. 1, 4, 5, 6 1eMOHCTPUPYIOT MpEeUMyILIE-
CTBa TOIIATOBOTO TECTHPOBaHUSA, a M. 2 U 3 — ero HegocTaTKu. [lockonbKy
JUI COBPEMEHHOI'0 3Tana pa3BUTHs BBIUMCINUTEIFHON TEXHUKH XapaKTEePHBI
TEeHJCHIMH K YMEHBIICHUIO CTOMMOCTH almnapaTypsl U yBEIHYEHUIO CTOH-
MOCTH TpYyAa, TOCIEACTBHUS OIIMOOK B MaTeMaTHUYECKOM oOOecledeHuH
BEChMa CEpPhE3HBl, 2 CTOMMOCTh YCTPAHEHHS OIIMOKH TE€M MEHbIIE, YeM
paHbIile OHA OOHApyXEHA;, MPEUMYIIECTBA, YKa3aHHeie B 1. 1, 4, 5, 6, BbI-
CTYHaroT Ha NepBBIH IIaH. B To jxe Bpems ymiep0, HAaHOCHMBIN HeJOCTaTKa-
MU (1. 2 1 3), HeBenHK. Bee 3T0 M03BOIIsIET HAaM cieNaTh BBIBOJ, YTO RoOuwid-
2080€e mecmuposanue A6AsAemcs NPEOnoYmumenbHoIM.
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y6e,HI/IBIHI/ICB B MMPCUMYIICCTBAX NOMIArOBOTO TCCTUPOBAaHUA MEPEA MO-
HOJIMTHBIM, UCCJICAYEM JIBC BO3MOXKHBIC CTPATCTUN TCCTUPOBAHUSA: HUCX005-
uween eoaxod}lwee. Hpeme BCCT'O, BHECEM AACHOCTH B TCPMUHOJIOTHIO.

11.4.2. Bocxoasinee TecTUpOBaHUE

IIpn BocxomsmeM MNOAXOAE MHporpaMMa COOMpaeTcs M TECTHPYETCS
«CHH3Y BBEpX». TONBKO MOy/IN CaMOTO HIDKHETO YPOBHS («T€PMUHAIBHBIE
MOJYJH; MOAYJH, HE BBI3BIBAIOIINE IPYTHX MOMAYJCH) TECTHPYIOTCS H30JH-
POBaHHO, aBTOHOMHO. [lociie Toro Kak TeCTHPOBaHHWE 3THUX MOAYJEH 3aBep-
IIIEHO, BBI30B MX JIOJDKEH OBITH TaK K€ HAJIEKEH, KaK BBI30B BCTPOCHHOU
(YHKIMHN S3bIKA WM OTIEPATOpP MPHUCBAMBAHUS. 3aTEM TECTHPYIOTCS MOIYIIH,
HEMOCPECTBEHHO BBI3BIBAIOIINE YK€ MMPOBEPEHHBIC. DTH MOJIYIH OoJee BbI-
COKOT'O YPOBHS TECTUPYIOTCSI HE aBTOHOMHO, a BMECTE C YK€ IIPOBEPEHHBIMU
MoOIyJsIMHU Goliee HU3KOTO ypoBHs. [Iponecc moBTopsieTcs A0 TeX mop, Moka
He OyAeT JOCTHIHyTa BEPIUMHA. 3/1eCh 3aBEpIIACTCS U TECTHPOBAHUE MOJY-
JIeH, ¥ TECTUPOBAHUE COMPSKEHUI TPOrpaMMBl.

[Ipn BocxomsmieM TECTHPOBAaHMU OIS KaKIOTO MOAYJS HEOOXOIUM
opaiigep. HYXHO TIOaBaTh TECTHl B COOTBETCTBHU C COIPSIKEHHEM TECTH-
pyemoro Moxyist. OnMHO U3 BO3MOXHBIX PEIICHHH — HANMUCATh IS KaXKIOTO
MOJyJIsl HEOOJIBIIYIO BEAYLIYIO IIporpaMMy. TecTOoBbIE JaHHBIE MPEACTABIIS-
I0TCS KaK «BCTPOCHHBIE» HETIOCPEICTBEHHO B 3TY NMPOTPaMMy IepEMEHHbIE U
CTPYKTYpPBI IaHHBIX, 1 OHA MHOTOKPATHO BBI3BIBAET TECTHPYEMbIA MOIYJIb, C
KaXIbIM BBI30BOM IIepejaBasi eMy HOBBIE TECTOBBIC AaHHBIC. VMeeTcs U
Jyd4Iiee pelieHue: BOCIOIb30BaThCs MPOTrPaMMOM TECTUPOBAHUSA MOyJIeH —
3TO MHCTPYMEHT TeCTUPOBAHMS, MTO3BOJISIOMINI OMMUCHIBATH TECTHI HAa CIEIH-
QJIBHOM $SI3bIKE U N30aBIAIOINN OT HEOOXOIMMOCTH UCATh ApaiBepPHI.

11.4.3. Hucxoasimee TecTUPOBAHME

Hchoz[;Huee TCCTUPOBAHUE HE SABJICTCA TOJIHOM TIPOTUBOIIOJIOKHO-
CTBhIO BOCXOJISIIIIEMY, HO B MEPBOM MPHOIMKESHUH MOXET PACCMAaTPUBATHCS
Kak TakoBoe. [Ipy HUCXOASIIEM TOIX0 1€ POrpaMMa COOUPAETCS U TECTUPY-
€TCsl «CBepXy BHU3Y». M30JMPOBAHHO TECTUPYETCS TOJIBKO TOJOBHON MOMYIIb.
IMocre TOro Kak TECTUPOBAHKE 3TOTO MOJYJISI 3aBEPIICHO, C HUM COSAUHSIIOT-
cs (HampuMep, PEAAKTOPOM CBsi3eil) OJUH 3a JAPYTMM MOJYIIH, HEMOCPEICT-
BEHHO BBI3bIBAEMbBIE UM, U TECTUpPYyETCS HoJydeHHas komOuHanwms. [Ipouecc
MTOBTOPSIETCS JI0 TEX MO, TIOKa HEe OYAyT cOOpaHbI U TIPOBEPEHBI BCE MOTYJIH.

IIpu 3TOM MOIX0/€ HEMEUICHHO BO3HHMKAIOT ABa Bompoca: 1. «Yro me-
JIaTh, KOrga TeCTPIpyeMI:-IfI MOAYJIb BBI3BIBACT MOAYJIb 60nee HU3KOT'O YPOBHA
(koTOporo B JaHHBI MOMEHT elle He cymiecTByeT)?» u 2. «Kak momgarorcs
TECTOBBIC JAHHBIE?»

OTBeT Ha TEPBbI BOMPOC COCTOUT B TOM, YTO JUISi UMHTAIMU (HYHKIHH
HEJIOCTAIONINX MOJYJICH MPOrPAMMHUPYIOTCS MOIYJIH-«3a2/IYUIKUY, KOTOPBIC
MOJICIAPYIOT (PYHKIIUH OTCYTCTBYFOIIUX MOJIYJICH.
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WHTepeceH n BTOPOi BOIpOC: B Kakoi popMe TOTOBSATCS TECTOBBIC JaH-
HBIE ¥ KaK OHM Iepeznatorcst mporpamme? Ecim Ob rojoBHOI MOaynb couep-
’aJ BCE HYXXHBIE ONEpallyd BBOJA M BBIBOJA, OTBET OBbLI OBl MPOCT: TECTHI
MUIIYTCS B BU/IE OOBIYHBIX ISl TI0JIB30BATENCH BHEIIHUX JaHHBIX U Iepeaa-
I0TCA NPOrpaMMeE uYepe3 BbIAEIEHHbIE €l ycTpolcTBa BBoJa. Tak, OJHAaKoO,
CIIydaeTcsl peako. B Xopomo crpoeKTHpOBaHHOW mporpamme (u3ndecKue
OTepanyy BBOJA-BBHIBOJA BEIMONHSIOTCS HA HIDKHUX YPOBHSIX CTPYKTYPHI,
MTOCKOJBKY (PU3MUYECKUII BBOA-BBIBOJ — aOCTPaKIMs JOBOJIBHO HH3KOTO
ypoBHs. IloaTOMy mist TOTo, 9TOOBI PEMIUTH MPOOIEMY 3KOHOMHUYECKH (-
(heKTHUBHO, MOITYJTH JOOABISIOTCS HE B CTPOT'O HUCXOMAAIICH MOCIIEI0BATENb-
HOCTH (BCE MOAYJIM OJTHOTO TOPU3OHTAIBLHOI'O YPOBHS, 3aT€M MOJIYJIH Cle-
JYIOLIETO YPOBH:), a TAKUM 00pa3oM, YTOOBI odecneuums yHKYUOHUPO6a-
Hue onepayuil uU3UYECKO20 8800aA-6b1600a KAK MOXCcHO Obicmpee. Korna
9Ta LeNb JOCTHIHYTA, HUCXOJSIIee TECTUPOBAHHUE IMOJYYaeT 3HAYMTEIbHOE
MIPEUMYIIECTBO: BCE NabHEHINE TECThI TOTOBSITCS B TOH ke (opme, KOTO-
pasi paccuuTaHa Ha MOJIH30BATEIIS.

Hucxopsimmii MeTon mMMeeT Kak IOCTOWHCTBA, TaK M HEIOCTATKH IO
cpaBHEHHIO ¢ BocxoaamM. CaMoe 3HAYUTEIHHOE JTOCTOMHCTBO — TO, YTO
9TOT METOJT COBMEIACT TECTUPOBAHNE MOTYJIS, TCCTUPOBAHHUE COTIPSKCHUH 1
YaCTUYHO TECTHPOBAaHWE BHEITHUX QYHKIUH. C 3THUM K€ CBSA3aHO JPYTOe ero
JOCTOMHCTBO: KOT/Ia MOZIYJIH BBOJA-BBIBOJA YXKE MOIKIFOUEHBI, TECTHI MOX-
HO I'OTOBUTH B y}lO6HOM BUC. HI/ICXO[[HHII/II‘/II IoaxoJd BbII'OJACH TAKXC B TOM
cily4yae, KOrjia eCTh COMHEHHUSI OTHOCUTEIBHO OCYLIECTBUMOCTHU IPOIPaMMBI
B 1I€JIOM WJIM KOTJa B IPOEKTE IPOrpaMMBbl MOTYT OKa3aThCsl CepPhe3HbIE Je-
(eKTHI.

[TperMymIecTBOM HUCXOJSIIETO MOAX0/a OYeHb YacTO CYUTAIOT OTCYT-
CTBHE HEOOXOIMMOCTH B JipaiiBepax; BMECTO JpaiiBepoB BaM MPOCTO CIEAYET
HATIICATh «3aTITYIITKI.

Hucxomsammii MeTox TeCTUPOBaHHS MUMEET, K COKAICHUIO, HEKOTOPEIC
HemoctaTkd. OCHOBHBIM M3 HUX SIBIISICTCS TO, 9YTO MOIYJb PEIKO TECTHPYET-
cs1 JOCKOHAJBHO Cpa3y IIOCIe ero MOAKIIOYCHUS. J[eJIo B TOM, YTO OCHOBa-
TEIBHOEC TECTUPOBAHHE HEKOTOPBIX MOIYJCH MOXET HOTpeOOoBaTh KpaifHe
M30MIPECHHBIX 3ariylICK.

11.4.4. MeTox «00JLHOI0 CKAYKA»

BeposATHO, caMblil pacnpOCTpPaHEHHBIM IMOAXOJA K HMHTErpalud MOXIY-
JIel — MEeTOJI «OOJIBIIOTO CKauKay. B COOTBETCTBHHU C 3THM METOJIOM KaXKAbIH
MOAYJb TECTUPYETCSI aBTOHOMHO. II0 OKOHYaHMM TeCTMpPOBaHUS MOJIYJIEH
OHM MHTETPUPYIOTCA B CUCTEMY BCE CPasy.

Merton «OONBIIOTO CKayKa» IO CPaBHEHHIO C JPYTUMH MOAXOJAaMHU
HMEET MHOTO HEJOCTAaTKOB M MaJlo JOCTOMHCTB. 3arilyllKu U JpaiBepbl He-
00XOMMBI ISl KaXJIOT0 MOXYJsl. MOJyIM He MHTETPUPYIOTCS J0 CaMmoro
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MOCJIETHETO MOMEHTa, a 3TO O3HayaeT, YTO B TEYEHHE JOJITOr0 BPEMEHHU
Cepbe3HbIC OUIMOKH B CONPSKEHUSX MOTYT OCTaThCsl HEOOHAPYKEHHBIMHU.

Ecnun nporpamma maina (kak, HarpuMep, nporpaMmma 3arpy34mka) U Xo-
POIIO CIIPOEKTHPOBAHA, METOJ| «OOJIBIIOT0 CKayKa» MOXKET OKa3aThCs MpH-
emieMbIM. OZHAaKO Ui KPYIHBIX IPOTPaMM METOHA «OOJBIIOr0 CKAayKa»
0OBITHO TYOUTEIICH.

11.4.5. MeToa coHaBHYa

TectpoBaHne METOIOM CaHABUYA MPEACTABISIET COOOH KOMIPOMHCC Me-
KTy BOCXOISIINM M HUCXOJUIIIMM TOAXOJAMH. 3/IECh JENAcTCs MOIMBITKA BOC-
TI0JIb30BATHCSI IOCTOMHCTBAMH 00OMX METO/IOB, M30€KaB MX HEAOCTATKOB.

IIpu ucnonap30BaHUU 3TOTO METOJA OJHOBPEMEHHO HAUMHAIOT BOCXO-
Jsilee U HACXOsIee TeCTUPOBaHue, coOupasi mporpaMMy Kak CHHU3Y, Tak U
CBEpXY U BCTpEdasiCh, B KOHIIE KOHIIOB, TJIe-TO B cepefuHe. Touka BCTpedu
3aBUCHT OT KOHKPETHOW TECTHPYEMOW NpOrpaMMBI U JJOJDKHA OBITH 3apaHee
OINpeneneHa IPH U3YYEeHUH €€ CTPYKTYPHI.

Merton caHABHYA COXpAHIET TaKOe JOCTOMHCTBO HUCXOISIIETO U BOC-
XOJISIIEr0 MOAXOAOB, KaK HadaJl0o MHTETPallMd CHCTEMBI Ha CaMOM PaHHEM
stane. [TockonbpKy BepIIMHA MPOTrpaMMbI BCTYHAET B CTPOH PaHO, MPOEKTH-
POBIIMK, KaK B HUCXO/AIIEM METOJIE, yXKE Ha paHHEM 3Talle IoiaydaeM pabdo-
TAIOIIMH KapKac MporpamMmbl. Tak Kak HIDKHHE YPOBHH IIPOTPaMMBI CO3/a-
IOTCSI BOCXO/AIINM METO/IOM, CHUMAIOTCS IPOOJIEMbI HUCXO/SIIIETO METO/a,
KOTOpBIE OBUIN CBSI3aHBI C HEBO3MOKHOCTBIO TECTHPOBATh HEKOTOPBIE YCIIO-
BUS B TIyOHMHE ITPOTrPaMMBbI.

11.4.6. MomupuuMpoBaHHbIi MeTO CAHABHYA

[Tpu TecTHpOBaHUU METOJOM CaHJBHYA BO3ZHHKAET Ta K€ IpoOiema,
YTO W IPHU HUCXOJAIIEM IOAXOJE, XOTS 37IeCh OHa CTOMT HE TaK OCTpO.
[IpoGnema 3Ta B TOM, YTO HEBO3MOXKHO JOCKOHAIBHO TECTUPOBAThH OT/IENb-
HBIE MOy M. Bocxoasimuii 3Tan TecTHpoBaHMs 10 METO/Y CaHJ[BHYA PEIIAeT
3Ty Ipo0IeMy Uit MOy el HIKHUX YPOBHEH, HO OHa MOXKET MO-TIPEeKHEMY
0CTaBaThCS OTKPHITOH IS HYXKHEH IOJIOBUHBI BEPXHEH 4acTH MPOTPaMMBI.
B MomudunnpoBaHHOM MeTOJle CaHIBMYA HIKHUE YPOBHH TAKXKE TECTHUPY-
I0TCSI CTPOTO CHHM3Y BBEpX. A MOAYJIM BEPXHHX YPOBHEH CHadaia TECTHPY-
IOTCSI M30JIMPOBAHHO, a 3aT€M COOMPAIOTCA HUCXOASAIIMM METOJIOM. Takum
00pa3om, MOM(UIIMPOBAHHBIA METOJI CaH[BMYA, TAKXKE MPEJICTaBIISIET OO0
KOMITPOMFCC MEXKTY BOCXOSIINM U HUCXO MM TIOIXOJAMHL.

11.5. KomnnekcHoe TectupoBaHue

KommrekcHoe TCCTUPOBAHUEC — MNPOLCCC MOMCKOB HECOOTBETCTBUA CUC-
TEMBI €€ UCXOJHBIM LCJISAM. 3HeMeHTaMI/I, Y4aCTBYIOIIIUMH B KOMIIJICKCHOM
TECTUPOBAHUU, CIIYKAT CaMa CUCTEMaA, OIIUCAHUC ueneﬁ MNpOAYKTa U BCA 0-

141



KyMEHTaIys, KoTopasi Oy/leT MOCTaBIATHCS BMECTE C CHUCcTeMOil. BHemrnume
crneuuQUKaiy, KOTOpble OBUIM KIIIOYEBBIM JJIEMEHTOM TECTHPOBAHUS
BHEIIHHUX (YHKIMH, UTPAIOT JIMIIb HE3HAYUTEIbHYIO POJb B KOMILIEKCHOM
TECTUPOBAHUU.

Ecnu 6v1 He cdhopmynuposanu yenu eauiezo npooyKma unu eciu Imu
yenu HeusMepumbl, 6bl He MOHCEme GbINOIHUMb KOMNIEKCHOEe meCmupo-
sanue.

KommekcHoe TecTHpoBaHHWE MOXKET OBITH MPOLECCOM M KOHTPOIS, U
ucnelTanui. IIponeccoM UCHBITaHUN OHO SIBISIETCS TOI/A, KOI'Z1A BBIIOJIHAET-
csl B peasibHOI cpefie MOIb30BaTeNsl MM B 0OCTAHOBKE, KOTOPAsi CIIEIHAIBHO
co3JlaHa Tak, 4YToObl HAllOMUHATH Cpeay mnosb3oBarens. OJHAKO 4acTo 3TO
HEBO3MOXHO IO PsIy MPUYHH, ¥ B MOJOOHBIX CIIy4asX KOMIUIEKCHOE TECTH-
pPOBaHUE CHCTEMBI ABIISETCA NMPOLECCOM KOHTPOIA (T.€. BBIIOIHAETCS B UMU-
TUPYEMOH, MM TeCTOBOH, cpene). Hanpumep, B ciaydae GOpTOBOW BBHIYUCITH-
TEJILHOM CHCTEMbI KOCMHUYECKOT'0 KOpaOJIsi MM CHCTEMBI MPOTHBOPAKETHOU
3amuTel. KpomMe TOro HEKOTOpBIE THIIBI KOMIUIEKCHBIX TECTOB HE OCYILIECT-
BUMBI B peaJIbHOI 00CTaHOBKE 110 SKOHOMUYECKHM COOOPaXECHUSIM, U JIydIle
BCETO BBINOIHATH UX B MOAETHPYEMOH Cpefe.

11.5.1. IIpoekTpOBaHHEe KOMIIEKCHOI'O TeCTa

KommiekcHOe TecTHpoBaHUE — HamOoiIee TBOPYECKHHA M3 BCEX 00CYX-
JABIIUXCSA IO CUX TOp BHAOB TECTHpOBaHWS. PazpaboTka XOpommx KOM-
IUIEKCHBIX TECTOB TpeOyeT 4acTo Jaxke Oouibllle M300peTaTesIbHOCTH, YeM
caMO MPOEKTHUPOBAHUE CHUCTEMBI. 37ieCh HET MPOCTHIX PEKOMEHAALUN THUIa
TECTHPOBAHUS BCEX BETBCH WJIM MOCTPOCHHS ()YHKIIMOHATIBHBIX JAHATPAMM.
OpHako ciexyromue 15 IMyHKTOB AAlOT HEKOTOPOE IPEACTaBICHHE O TOM,
KaKHe BUJbI TECTOB MOT'YT MMOHA00UThCs (puc. 43).

Tecmuposanue cmpeccog. PacnpocTpaHSHHBIH HETOCTATOK OOJBIIHX
CHCTEM COCTOHT B TOM, YTO OHU (YHKIIMOHHPYIOT KaK OyATO OB HOPMAaJIbHO
mpu cnaboil Wil yMEpPeHHOW Harpy3ke, HO BBIXOMAT M3 CTPOS MPH OONBIION
Harpy3Ke M B CTPECCOBBIX CHTYyalWsAX pealbHOW cpensl. TecTupoBaHme
CTPECCOB TIPENCTABISACT COOOH TOIBITKA IMOJBEPTHYTH CHUCTEMY KpalHEeMY
«IaBJICHUIO», HAIPUMEp, TOMBITKY OJHOBPEMEHHO TOIKIIOYUTH K CHUCTEME
pasznenenus BpemeHu 100 TepMUHAIOB, HACHITHTH OAHKOBCKYIO CHCTEMY
MOIIIHBIM MOTOKOM BXOJIHBIX COOOIIEHHWIA WIIM CHCTEMY YNpaBICHHS — MPO-
L[ECCaMU aBAPHIHBIX CUTHAJIOB OT BCEX €€ MPOIECCOB.

KecTkme cTpeccoBble CUTyaIlMM BO3HHKAIOT B pealbHON cpene, Koraa
BCE€ TIOJI30BATENIN CUCTEMBI Pa3/IeNIeHUs] BPEMEHHU TBITAIOTCS TTOAKITIOUUTHCS
B OJIHO H TO € BpeMs (Hampumep, KOTJia MPOU30IIeT 0TKa3 CUCTeMBbl Ha 1—
2 MUHYTHl M CHCTEMa TOJBKO YTO BOCCTAHOBJICHA). Y OAaHKOBCKHX CHCTEM,
00CITy)KMBaIOIINX TEPMUHAIBI MOKyNaTeel, ObIBAIOT MUKOBEIC HATPY3KH B
TIEPBEIC Yackl pa0OTHI Mara3MHOB H B 4ac 00CICHHOTO MepephIBa.
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Tecmuposanue od6vema. B 10 Bpems kKak IpU TECTUPOBAHUU CTPECCOB
JieTIaeTcs NONBITKA MOJJBEPTHYTh CUCTEMY CEPbE3HBIM Harpy3kaM B KOPOTKHH
HMHTEpBaJ BPEMEHH, TECTUPOBaHHE 0ObEMa MPENCTABISIET COOOM MONBITKY
NIPEABSIBUTH CHCTEME OOJbIIME 00BEMBI JaHHBIX B TEUEHHE OOJee JUIUTENb-
HOro BpeMeHH. Ha BXox KOMIMIATOpa cilemyeT IoJaTh IO HEJENOCTH Ipo-
MagHyo nporpammy. IIporpamMma oOpaGOTKH TEKCTOB — OTPOMHEBIN JOKY-
MeHT. Ouepens 3aJaHUil ONEPAlMOHHOW CHCTEMBI CIIEAYeT 3allOJIHUTH 10
npenena. Llens TecTHpoBaHHs 00beMa — IOKa3aTh, YTO CHCTEMa HIIM IIPO-
rpaMMa He MOXeT o0pa0OaThIBaTh AAHHBIC B KOJIMYECTBAX, YKA3aHHBIX B MX
crennrUKanusIX.

Tecmuposanue xongpuzypayuu. MHOTHE CUCTEMBI, HalpuMep orepa-
LIMOHHBIE CHCTEMBI WM CUCTEMBI yrpaBiieHus (aiiamu, obecrneunBaioT pa-
00Ty pa3nMuYHBIX KOH(QUrypauuil anmapaTypbl U IpPOrpaMMHOTO obecriede-
HUsL. Yncno Takux KOH(QUrypauuil 4acTo CIMIIKOM BEJIMKO, YTOOBI MOKHO
ObUIO TPOBEPUTH Bce BapuaHThl. OMHAKO CIieyeT TECTHpOBaTh IO KpaitHei
Mepe MaKCHMaJbHYI0 ¥ MUHHMaJbHYK KoHurypamuu. Cucrema HOJDKHA
OBITh MPOBEPEHA CO BCSAKHM alapaTHBIM YCTPOWCTBOM, KOTOpOE OHa 00-
CITy)KHBAeT, MM CO BCAKOH MPOrpaMMOM, ¢ KOTOpPOW OHAa JOJDKHA B3aHMO-
neiictBoBath. Ecni cama mporpaMMHasi CHCTeMa JOIMyCKaeT HeCKOIBKO KOH-
¢durypauuii (T.e. MOKymaTeJib MOXET BEIOPATh TOJBKO OINPEACICHHBIC YacTH
WY BapHaHTBI CUCTEMBI), JOJDKHA OBITH TECTUPOBAHA KaXKIasl U3 HHX.

TecruposaHue
TpebosaHui
K NamATH
Tectuposanve | | Tectuposanme |
cTpeccos ofuema
TectupoBatme Tenn:pu: e
y BOCCTRHOBNEHAA
” Tectuposanmue
7| HARENHOCTVW / TOTORHOCTW
A A
Tecuposanme| | Tecrposarme Tecpoaatme Te;mpoaam
KoHOMrypaum| | comwecnamcm m"' mni . Emi
TectvpoBaHme
ynobcrea
axcnyaTaLau
Tectwposaiwme Te Tecnposarie:
eCTMpOBaHWE TectwposaHue
MPOH3BOAMTE b NCOONONHE0
HaCcTPOMM t nyGnukaumi

Puc. 44. CxeMa npoeKTUpOBaHUs KOMILIEKCHOTO TeCTa
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Tecmuposanue coemecmumocmu. B GonplmHCTBE CBOEM pa3padarhl-
BaeMbI€ CHUCTEMbI HE SIBIISIIOTCS COBEPLICHHO HOBBIMM; OHHU IIPEJCTABIISIOT
co0OH yiyulIeHHe NPEXHUX BEPCHH WM 3aMEHy yCTapeBIIMX cucreM. B
TaKUX Clly4asxX Ha CHUCTEMY, BEpOSTHO, HAKJIAJbIBACTCS JONOJIHUTEIBHOE
TpeOOBaHNE COBMECTUMOCTH, B COOTBETCTBHH C KOTOPBHIM B3aMMOJAEHCTBHE
MOJIB30BATENS C TpPEeKHEH BepCcHel IOJDKHO IIONHOCTBIO COXPAHUTHCS M B
HOBO# cucteme. Hampumep, Bo3MOXKHO, moTpeOyercsi, 9T0ObBI B HOBOM BHI-
ITyCKe OIEpPAIiOHHON CHCTEMBI SI3BIK YIIPABIICHUS 3aTaHUSMH, S3BIK 0O0IIe-
HUS C TEPMHHAJIOM M CKOMIMJIMPOBAHHBIC MPUKJIAJHBIE IPOTPAMMEIL, HC-
MTOJTF30BABIIHECS PAHBIIE, MOTIIN MPUMEHATHCS 0e3 m3MeHeHuil. Takue Tpe-
0oBaHUS COBMECTHMOCTH CJIEyeT TeCTUpoBaTh. Kak meprnoaudecku noguep-
KHBAJIOCh TIPH pa3roBope 000 Bcex Apyrux Gopmax TeCTHpOBaHUS, LENb IPU
TECTUPOBAHUH COBMECTHMOCTH JIOJDKHA COCTOSTH B TOM, YTOOBI IOKa3aTb
HaJIMY1e HECOBMECTUMOCTH.

Tecmupoeanue 3aujumer. Tak Kak BHUMaHUE K BOIIPOCAM COXPaHEHUS
CEKPETHOCTH B OOIIECTBE BO3PACTACT, K OOJBIIMHCTBY CHUCTEM IIPEIBSBIIS-
IOTCS OTIpeeNieHHbIe TpeOOBaHUS MO 00SCIICUCHHIO 3alUTH OT HECAHKITHO-
HUPOBAHHOTO JOCTymna. HampuMmep, omepamnnoHHas CHCTeMa JOJDKHA yCTpa-
HUTH BCSIKYIO BO3MOXXHOCTB JIJISl IPOTPaMMEI TI0JIB30BaTeNsl YBUIETh JaHHBIC
WIA TPOrpamMMy APYTOro IOJI30BaTeNsd. AIMHHHACTPATHBHAS HH(OpMAITH-
OHHAsl CHCTEMa He JOJDKHA T03BOJIATh OJYNHCHHOMY MTONYYUTh CBECHHS O
3apIuiaTe TeX, KTO CTOMT BBIIIE €ro Mo Ciry>keOHOH JiecTHuLe. Llens Tectupo-
BaHMs 3alUThl — HAPYIIUTh CEKPETHOCTh B cucTeMe. OJMH U3 METOIOB —
HaHATh MPO(ECCHOHANIBHYIO TPYIIY «B3JIOMIIUKOBY», T.€. JIIOJCH C ONBITOM
pa3pyLICHUs CPENICTB 00ecHeyeHusl 3anThl B cuctemMax. J{ist TecTupoBaHus
3aIIUTHl BaYKHO TOCTPOMTH TAaKUE TECTHI, KOTOPbIE HAPYIIAT MPOrpaMMHBIE
CpeACTBa 3allUTHI, HAPUMEP, MEXaHH3M 3aIUThl MaMSATH OIEepPalMOHHON
CHCTEMBl WJIM MEXaHW3MBI 3aIUTHl JaHHBIX CHCTEMBI YIpaBiIcHUS 0a30i
JTAHHBIX.

Tecmuposanue mpebdosanuii k namamu. IIpu TIPOSKTHPOBAHUN MHO-
THX CHCTEM CTaBSATCS IIEJIH, ONPEIESNSIONe 00beM OCHOBHOW W BTOPHYHON
MAMSATH, KOTOPYIO CHCTEME Pa3pelIeHO UCIIOIB30BaTh B PA3IIMYHBIX YCIOBU-
sx. C IOMOIIBIO CHENUABHBIX TECTOB HYXKHO IOIBITATHCS T10Ka3aTh, YTO
CHCTEMa 3THUX IleNieil He TOCTUTaeT.

Tecmupoeanue npouszeooumenvrnocmu. IIpu pa3paboTke MHOTHX NPO-
rpaMM CTaBHUTCSA 33ja4a — 00€CIeUnTh X MPOU3BOIUTENBHOCTD, HIH Y dek-
TUBHOCTh. ONpenensioTcs TaKue XapaKTePUCTHKH, KaK BpeMs OTKIMKa U
YPOBEHb MPOIYCKHOW CIIOCOOHOCTH NPH OINPEeNICHHONW Harpy3ke U KOH(U-
rypauuu obopynoBaHus. [IpoBepka CHCTEMBI B 3THX CITydasX CBOAUTCS K
JEMOHCTPAIMK TOTO, YTO JaHHAs MPOTrpaMMa He YIOBJICTBOPSET MMOCTABICH-
HBIM mensaM. [ToaToMy HeoOXoamMo pa3paboTaTh TECTHI, C MOMOIIBI0 KOTO-
PBIX MOXXHO TOTBITATHCS TTOKa3aTh, YTO CHCTEMa He oOJyiafaeT TpedyeMoi
MIPOU3BOIUTEIBHOCTBIO.
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Tecmuposanue nacmpouxu. K coxaneHuro, TpOUCAYpPbl HACTPONUKH
MHOTHX CHCTEM CIIOXKHBI. TeCTHpOBAaHUE MPOLECCa HACTPOUKUA CHCTEMBI
OYCHb BaXKHO, IOCKOJILKY OJJHA U3 HauOoJiee 00CCKYPaKMBAKOIIUX CUTYAIIHA,
C KOTOPBIMHU CTaJIKMBACTCS MOKYIIATENb, 3aKIIFOYACTCS B TOM, YTO OH OKa3bl-
BaeTCs HE B COCTOSIHUH Ja)Ke HACTPOUTH HOBYIO CHCTEMY.

Tecmupoeanue naoesxcnocmu/zomoenocmu. KoHedHo, Ha3HaUYCHHE
BCEX BHAOB TECTHPOBAHMUS — IOBBICUTH HA/IEKHOCTh TECTUPYEMOH MpOTpam-
MBI, HO €CJIA B MCXOJTHOM JTOKYMEHTE, OTpa)kaloIleM IIeTH MPOTPaMMEIL, €CTh
0oco0ble yKa3zaHUs, Kacalolluecs HaJEeKHOCTH, MOKHO pa3padoTaTh CIIeIu-
aIIbHBIE TECTHI JUIS €€ MPOBepKH. KiTFoueBoif MOMEHT B KOMIICKCHOM TECTH-
POBaHUU 3aKJIIOYACTCS B MOMBITKE TOKAa3aTh, YTO CUCTEMa HE YIOBICTBOPSACT
HCXOJIHBIM TPeOOBAaHUSAM K HaJIS)KHOCTH (CpeHEe BpeMsl MEKIY OTKa3aMH,
KOJIMYECTBO OLIMOOK, CIIOCOOHOCTh K OOHAPYKEHUIO, UCIIPABICHUIO OIIUOOK
W/WM yCTOWYMBOCTH K OIIMOKaM U T.1.). TecTHpoBaHUE HAJISKHOCTH KpaitHe
CJI0O)KHO, U BCE K€ CIICIYeT IOCTapaThCs TECTUPOBATh KaK MOXHO OOJbIIe
9THX TpeOOBaHUH.

Tecmupoeanue cpedcmeé éoccmanosienusn. BaxHas cocTaBHas 4acTh
TpeOOBaHUN K OIEPalMOHHBIM CHCTEMaM, CHCTEMaM YIpaBJICHHS OazaMu
JAHHBIX W CHCTEMaM ITIepelavd JaHHBIX — oOecredeHne CmocoOHOCTH K BOC-
CTaHOBJICHUIO, HANPUMEp BOCCTAaHOBJICHWIO YTPadCHHBIX IaHHBIX B 0aze
JAHHBIX WM BOCCTAHOBIICHUIO MOCTE OTKa3a B TEIIEKOMMYHHUKAIIHOHHOHN JIH-
Huu. Jlydie BCero mompITaThes MOKa3aTh, YTO TH CPEICTBA PabOTAIOT HE-
MpaBUJIbHO, ITPU KOMIIJICKCHOM TECTUPOBAHUN CUCTEMBI.

Tecmupoeanue yooocmea oocaysycusanusn. JIubo B TpeOOBaHMIX K
MPOJYKTY, TUOO B TPEOOBAHUAX K MPOEKTY JAOJIKHBI OBITh MEPEYHCIICHBI 3a-
Jlauu, ONpPEICIIAIONINe yI00CTBO 00CTYKUBaHUS (COMPOBOMKIACHUS) CUCTEMBI.
Bce cepBHCHBIC CpeicTBa CHCTEMbI HYXKHO IMPOBEPSTH MPH KOMIUICKCHOM
TeCTHpPOBaHUU. Bce MOKYMEHTHI, OMMUCHIBAIOIINE BHYTPEHHIOKO JIOTHKY, Cie-
IyeT TMPOaHAIN3UPOBATh IIIa3aMU OOCITY)KHUBAIOIIETO IepCOHala, YTOOBI T0-
HATH, KaK OBICTPO M TOYHO MOXHO YKa3aTh NMPHYUHY OIMIMOKH, €CIIA H3BECT-
HBI TOJIBKO HEKOTOPHIE Ce CHMITOMBI. Bce cpencTBa, oOecreunBaromue co-
MPOBOKACHUE M TOCTABIIEMBIC BMECTE C CHCTEMOW, TaKkKe JOJDKHBI OBITH
MIPOBEPEHHBI.

Tecmupoeanue nyonukayuii. I[IpoBepka TOUHOCTH BCel TOKYMEHTALUN
JUTSL TIOJIb30BATEIS SIBIIICTCS. BaKHOW YaCThIO KOMILICKCHOTO TECTUPOBAHHUSL.
Bce xoMmieKkcHbBIE TECTHI CJICAYCT CTPOUTH TOJIBKO HAa OCHOBE JOKYMCHTAIIUN
JUTsL TI0Jb30BaTelsl. Ee MpOBEpSIOT MPH ONPEISICHUH MPaBUIBHOCTU MPE]-
CTaBJICHHUS MPEIIISCTBYIONUX TECTOB CHCTEMbI. [l0JIb30BaTeabCKas IOKY-
MEHTAaIuUs JOJDKHA OBITh M TIPEIMETOM MHCIICKITH TPU MPOBEPKE €€ Ha TOU-
HOCTH W SICHOCTH. JIFoOBIe IpUMEpHI, IPUBEACHHBIC B JOKYMEHTAIIUH, CIICY-
€T 0(OPMHUTH KaK TECT U MOJATh Ha BXOJI IIPOTPAMMBI.

Tecmupoeanue ncuxonocuueckux pakmopos. XoTs BO BpeMs TECTH-
POBaHHUSI CUCTEMBI CIIEIyeT NMPOBEPHUTh U IICUXOJIOTHYECKUE (DAKTOPHI, 3T
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CTOpOHA HE TaK BaXKHA, KaK JPYrue, MOTOMY YTO OOBIYHO MPH TECTHPOBAHHUH
YK€ CIIHIIKOM TO3[{HO MCIIPABISTH CEPhE3HBIC MPOCYETHI B TAKUX BOIMPOCAX.
OmHAKO MEIKUE HEJOCTATKH MOTYT OBITh OOHAPYKCHBI U YCTPAHCHBI MpPU
TECTHPOBAHUU CUCTEMBI. Hampumep, MOKET OKa3aThCs, YTO OTBETHI WU CO-
OOIICHNST CHCTEMBI IUIOXO C(OPMYITHPOBAHBI MM BBOJX KOMAaHIBI TOJIH30Ba-
TeNns TpeOyeT MOCTOSIHHBIX TePEKITIOUeHUH BEPXHET0 M HUYKHETO PETHCTPOB.

Tecmupoeanue yooocmea ycmanoséku. Ilponenypsl ycTaHOBKH (Ha-
CTPOMKH) HEKOTOPHIX THIIOB CHCTEM MPOTPAMMHOTO OOECIIEYCHHUS BEChMa
CIOKHBL. TecTHpoBaHHE MOAOOHBIX MPOIEAYp SBIIETCS YacThIO IpoIecca
TECTHPOBAHUS CHCTEMEI.

Tecmuposanue yooocmea xcnayamauyuu. He McHee BaXHBIM BUIOM
TECTHUPOBAHUSI CHUCTEMBI SIBIISCTCS MOMBITKA BBISBICHHS TCHXOJOTHUCCKUX
(TONIB30BATENBCKUX) MPOOJIEM, UK MPOOJIeM yIoOCTBa IKCILTyaTaruu. AHa-
JIU3 TICUXOJIOTHUCCKUX (PAKTOPOB SBISCTCS, K COKAJICHUIO, JIO CUX TOP BECh-
Ma CYOBCKTHUBHBIM, TaK KaK HPU MPOU3BOJACTBE BBIYHCIUTCIBHON TCXHUKU
YACTSUIIOCh HEAOCTaTOYHOE BHUMAHME M3YUCHHIO M ONPEACIICHHUIO IICHXOJIO-
THYECKUX aCIIEKTOB MPOTPaMMHBIX CHCTEM. BONBIIMHCTBO cucTeM 00padoT-
KM TaHHBIX JTHOO SBISETCS KOMIIOHCHTaMH 0oJiee KPYIHBIX CHCTEM, IPEIIIO-
JAraloMuX JAEATENFHOCTh YeJIOBEeKa, JHOO caMU pEeriaMeHTHUPYIOT TaKyro
JeSITeIPHOCTD BO BpeMst cBoeit paboTel. HyHO poBEpUTH, YTO BCS 3Ta ACs-
TENBHOCTD (HampHuMep, IMOBEICHIe ONepaTopa WM MOJB30BaTENs 3a TePMHU-
HAJIOM) YJIOBJICTBOPSIET ONPECICHHBIM YCIOBUSM.

OCHOBHOE TPABWJIO MPHU KOMIUIEKCHOM TECTHPOBAHHHM — BCE TOIMTCS.
[MumuTe pa3pymuTebHBIC TECThI, MPOBEPsATe Bce ()YHKIMOHAJBHBIC rpa-
HUIIBI CHUCTEMBI, MHUIIUTE TECThI, MPEICTABIAIOIINE OIMMOKH IOJIH30BATEIIS
(nmampumep, omeparopa cucteMbl). Hy»Ho, 4T0OBI TECTOBUK TyMal TakK iKe,
KaK I0JIb30BaTENb WIH MOKYIATelb, @ 3TO MPEINO0JIaracT JOCKOHAIBHOE O-
HUMaHHE TOTO, JUIS 9er0 CHCTeMa OyIeT IPUMEHSTHCS.

Kak yxe ymoMuHaI0Ch, KOMIIOHEHTaMH KOMILIEKCHOTO TECTa SBIITIOTCS
HCXOJHBIC LENH, JOKyMEHTAIWs, MyOIMKAIlMK JUTS TOJIb30BaTeNiel u cama
cucreMa. Bece KOMIUIEKCHBIE TECTHI JTOKHBI OBITH IOATOTOBJIEHBI HA OCHOBE
myOnuKanuil [UTst MoJIk30BaTes (a He BHEITHUX crienudukanyii). K BHemmHIM
crienrUKAIUsIM 00paIaThCs CICAYET TOJIBKO JJIS TOrO, 4TOOBI pa3oupaThes
B IPOTHBOPEYHSIX MEXKITY CUCTEMOM U MyOIUKAIMSIMU O HEH.

11.5.2. BuInoJiHeHHe KOMILJIEKCHOT0 TeCTa

OJII/IH 13 METOAOB, MO3BOJIAIOIINX BOBJICYb B TCCTUPOBAHUE I10OJIB30BaA-
TeNlel, — onbimHaa IKcnayamayus. J7i1 NIpoBeeHNUs ONBITHOM 3KCIUTyaTa-
MK C OJHOW WJIM HECKOJbKMMH OpPTaHHW3aIUsAMU IOJb30BaTeNel 3aKitoda-
FOTCSI KOHTPAKTHI Ha YCTAaHOBKY Y HUX CO3JJaHHOHN CHCTEMBI. DTO YacTO BEI-
TOJHO 00EUM CTOPOHAM: OpPTaHH3AIHI-Pa3pab0TIMK OMOBEMIACTCSI 00 OIINO-
Kax B IPOIpaMMHOM 0O0ecreueHHH, KOTOPhIC OHA HE 3aMETHIa caMa, a opra-

146



HHU3aLUA-110Jb30BaTENb M0JYyYaeT BO3MOXKHOCTh U3YYHTh CHCTEMY M JKCIIe-
PUMEHTHPOBATH C HEH J10 TOT0, KaK OHA CTaHET JOCTYIMHOH o(UIIHaIbHO.

Bropoi#i mose3Hblli METOA — HCIIOJB30BaTh CHUCTEMY B OpraHH3allUH-
W3rOTOBUTEIIE JUI BHYTPEHHUX HYXJI. DTO MOXKHO CJIENIaTh YacTo, HO TAJIEKO
He Bceria (HampuMmep, KOMIIAaHUH 0 pa3paboTKe MporpaMMHOTO oOecriede-
HUSI HET/IE MCIIOJIb30BaTh CUCTEMY YIPaBJICHHS IPOIIECCOM OYHUCTKH HE(DTH).

Bocnonwsyiimeco coocmeennvim npooykmom, npexycoe uem nepeoa-
eambw e20 Opyzum.

IIpy KOMIIIEKCHOM TECTHPOBAaHMH YacTO HAYMHAIOT C MPOCTBIX TECTOB,
npudeperast 6osee CIIOXKHBIE TECTH K KOHIYy. Tak AenaTh HE HYKHO, IIOTOMY
YTO KOMIIJIEKCHOE TECTHPOBAHHE MPUXOAMTCS HA CAMBIH KOHEII LIUKJIA pa3pa-
0OTKH, TaK 4YTO Ha OTJIQJAKYy W HCIPABICHUE HAWJICHHBIX OMIMOOK OCTaeTCs
Masio BpeMmeHH. [1oCKONBbKY CIOXKHBIE TECTHI 4acTo OOHapy)XHMBarOT Oojee
CJIOKHBIE JUIsl UCTIPABIICHUS OUIMOKH, N3MEHUTE IOCIEA0BATENIbHOCTD: Had-
HHTE C CaMBIX TPYIHBIX TECTOB, a 3aTEM MEPEXOANTE K Ooiiee mpocThiM [49].

11.6. TOCT P ICO/M3K 12119-2000

Paccmorpum TpeboBanms, xotopeie npenbssiier [OCT P NCO/ MDK
12119-2000 k TecTUPOBaHHIO TAKETOB IPOTPAMM.

T'OCT P UCO/MDBK 12119-2000 comepxuT yka3aHWs, KOTOPEIE OIpe-
JETSIFOT MOPSA0K TECTUPOBAHUS MPOJYKTa Ha COOTBETCTBHE €ro TpeOOBaHU-
SIM K KauecTBY. DTH yKa3aHHUs OXBATHIBAIOT KaK TECTUPOBAHHE AJIS XapakTe-
PHUCTHK, IPUCYIIIUX aHAJIOTMYHBIM NPOAYKTaM, TaK M TECTUPOBAaHHUE I Xa-
PaKTepUCTHK, YKa3aHHBIX B ONHCAHUHM TNPOAYKTA. YKa3aHUsS OXBATBIBAIOT
TECTUPOBAaHUE ITyTeM NPOBEPKH JOKYMEHTOB U TECTHPOBAHHE NPOrpamMM U
JAHHBIX TI0 MPUHIINILY «IEPHOTO SIIUKAY.

T'OCT omuceiBaeT TONBKO (HYHKIIMOHATHHOE TECTUPOBAHUE (TECTHPOBA-
HHE TI0 MIPHUHIUILY «YEPHOTO SIIHUKa»), & CTPYKTypHOE TECTUPOBAaHHE HE OX-
BaTHIBAETCS, IOTOMY YTO ISl €T0 NMPOBEICHNS HEOOXOANMO HAIIMYUE HCXOI-
HOTO Kozia. B HeM paccMaTpuBalOT TOJIBKO TECTHPOBAHHE NMPOAYKTA B HEOO-
XOZMMBIX ISl HETO CHCTeMaxX. JProHOMHUYECKYIO OLICHKY Ha pabodeM mpo-
CTPAHCTBE BBIUHCIUTEIILHON CHCTEMBI B HACTOAIIEM CTaHapTe TOXE HE pac-
CMaTpPHUBAIOT.

11.6.1. PaGoThI N0 TECTUPOBAHHIO

Onwucanue MpoayKTa, JOKyMEHTAIUs MOJIb30BaTelIs, IPOrpaMMBbI U JIIO-
Oble JaHHbBIE, MOCTABJSIEMbIE KaK YacTH IaKeTa MPOrpaMM, NOJDKHBI OBITh
MIPOTECTUPOBAHBI HA BBHITIOJIHEHHE MU (DOPMYIIUPOBOK M TPEOOBAHUIA.

[Tporpammbl ZOMHKHBI OBITH TPOTECTUPOBAHBI BO BCEX BBIUMCIUTENBHBIX
CUCTEMaX, YKa3aHHBIX B ONUCAaHWM NPOAYyKTa. [IpM HanW4YMKM HECKONBKUX
BapHaHTOB MPOTPaMMBI JIOJDKEH OBITH MPOTECTHPOBAH KaXKIbIi M3 HUX. JIro-
6ast U3 (YHKIMH, KOTOPBIE B COOTBETCTBHHU C OITMCAHHEM INPOAYKTA U JIOKY-
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MEHTAIUCH MOJIb30BATENsI OIMHAKOBEI B PsJIC BAPUAHTOB, MOXKET OBITH MPO-
TECTHPOBaHA B OJHOM W3 BapHaHTOB. [IporpamMMbl u JaHHBIC JOJKHBI OBITh
MIPOTECTUPOBAHBI C HCIIOJIH30BAHUEM KOHTPOJILHBIX IPUMEPOB, pa3padboTaH-
HBIX Ha OCHOBE OIMCAHUs MPOYKTa U JOKYMEHTAIIMU ToIb30Batelns. Jpyrue
MaTepHaibl (HampuMep, UCXOJHBIC TPOTPaMMBI) HE MPOBEPSIOT, 338 MCKIO-
YeHHEM CITydaeB, KOT/Ia 3TO HEOOXOIUMO MPH TECTHPOBAHUU (HOPMYIHPOBOK
13 ONMCAHUA MPOAYKTA WIH JOKYMEHTAIINHU TI0JIb30BaTEIIS.

KonTponpHBIe mpUMeps! TOIDKHBI OBITh METOJOJIOTHYCCKA M CHCTEMa-
TUYECKH IPOpabOTaHBL.

Ecmu B mOKyMeHTAaIu MOJB30BATENS IMPHUBEICHBI NPHUMEPHI, TO OHH
JIOJDKHBI OBITH HMCIIOJIb30BaHBI B KA4EeCTBE KOHTPOJBHBIX, HO MPOBOJIUMOC
TECTHPOBAHUE HE JIOJIKHO OBITH OFPAHHYCHO TOJIEKO 3TUMH MPUMEPAMU.

MoryT OBITh HCIIOJIB30BAHBI KOHTPOJIBHEIC MPHUMEPHI, MPEIOCTABISICMBIC
MOCTABIIMKOM MPOTrPaMMHOTO TAaKeTa, HO MPOBOJMMOEC TECTHPOBAHHE HE
JIOJDKHO OBITh OTPAHUYCHO TOJBKO STHMH IPUMEPAMH.

YcranoBka (uHcTamnsumsa). Eciy B COOTBETCTBUM € ONMCAHUEM TIPO-
QyKTa yCTAaHOBKA ITaKeTa MOJXKET OBITh BBHIIIOJIHEHA TOJIb30BaTeNeM, TOJDKHA
OBITh TIPOBEPEHA BO3MOKHOCTh MHCTAJULAIMH MPOTpaMM M IPOTECTHPOBaHA
BO3MOKHOCTh YCIICITHOM yCTAHOBKH TAKeTa COTJIACHO ONMCAaHUIO, MpPHUBE-
JCHHOMY B PYKOBOJICTBE IT0 YCTaHOBKE.

JIro0BIM €ITOCOOOM TOJKHO OBITH OOecIed4eHO, YTOOBI TEXHHYECKAs U
MporpamMMHasi Cpefia, B KOTOPO# YCTaHOBJICHBI MMPOrPaMMbI, COOTBETCTBOBAJIA
(hopMyIHpPOBKaM U3 OMHUCAHUS MPOJYKTA B YaCTH PacCMaTPUBAEMON BBHIYKC-
JIMTEIILHOM CUCTEMBIL.

BoinmostHeHne mporpaMMbl. KOHTpOIbHBIC TPUMEPHI JOJDKHBI OXBAThI-
BaTh BCe (DYHKI[UM, MPUBEACHHBIC B OMUCAHUU MPOIYKTA W JOKYMEHTAIUU
MOJIb30BATENs, @ TAKXKE YYUTHIBATh KOMOWHAIMK (YHKIUH, XapaKTepHBIC
T pabodelt 3agadmn.

IIporpamMmbl TOIKHBI OBITH POTECTHPOBAHBI 10 BCEM TPAHUYHBIM 3Ha-
YeHUSM (B COOTBETCTBHUH C OITUCAHUEM IPOIYKTA M TOKYMEHTALUEH IOIb30-
BaTellsl) B HEOOXOAUMOW CUCTEME, TSI KOTOPOH 3aJJaHbl STH 3HAYCHUS.

[Ipu TecTupoBaHUH AOJKHEI OBITH HCITONB30BAHBI UCXOMHBIC JaHHBIC H
MOCJICIOBATEILHOCTA KOMAaH/, KOTOPhIC B JOKYMEHTAIIUU IOJb30BATEIIS SB-
HO HE PEKOMEHIYIOTCS UM OOBSIBIIIOTCS 3aMPCIICHHBIMU.

11.6.2. IIpoTOoK0IBI TECTUPOBAHUSA

IIpoTOKOJIBI TIO Ka)XIOMY TECTY MOJUKHBI COJCpPkaTh HH(DOpMAIHIO,
JIOCTATOYHYIO JIJIsl TIOBTOpPeHUs: Tecta. JlanHast wH(OpMAIHsI TOKHA BKITIO-
YaTh:

® IJIaH TECTHPOBAHUS WM TEXHUYECKHE TpeOOBaHHSA (CICIU(PUKAIUIO)
K TECTUPOBAHHIO, COJEPIKAIIME KOHTPOJIbHbIE MPUMEPHI (ISl KAXK0r0 KOH-
TPOJBHOTO MPUMEPa YKa3aHEI €To EIH);
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® BCC pE3YyJIbTaThl, CBA3AHHBIC C KOHTPOJIBHBIMU IIPUMEPaMHU, BKIIOYasA
BCC OHII/I6KI/I, BBISIBJICHHBIC ITPU BBINIOJIHEHUU TECTA,
® [ITaT IepCcoHaja, BOBJICYCHHOIO B TCCTUPOBAHHUE.

11.6.3. OT4eT 0 TECTUPOBAHUHU

B orueTe 0 TeCTHPOBAHHU IOJKHBI OBITH CYMMHPOBAHBI LM U pe-
3yJNBTATBl TECTHPOBAaHUS (OIMHMCAHHBIE B MPOTOKOJIAX TECTHPOBAHUS JUIA
Kaxaoro tecta). OT4eT 0 TECTHPOBAHUH JOJDKECH HMETh CICIYIOLIYIO CTPYK-
TYpYy.

e O0o03HaYCHHE IPOTYKTA.

¢ BroluucnuTenbHbIE CHCTEMBI, HWCIIOJIb30BAaHHBIE IPHU TECTUPOBAHUH
(TeXHMYECKHE CpEeJCTBA, MPOrPaMMHBIE CPEJICTBA M MX KOHQUTYparys).

¢ licrnosnb30BaHHbBIE JOKYMEHTHI (BKIIIOUAsi X 0003HAUCHHMS).

e PesynbraThl TECTHPOBAHMS ONMCAHUS NPOJYKTa, JOKyMEHTALUH
TI0JIb30BATEIsSl, TPOTPAMM U JIAaHHBIX.

e [lepeueHb HECOOTBETCTBUIT TPEOOBAHUSM.

e [lepeyeHp HECOOTBETCTBUH DPEKOMEHAAUUSAM JIMOO TepedeHb Heyd-
TEHHBIX B IPOAYKTE PEKOMEHIALMA, 1100 (HOPMYIUPOBKA TOTO, YTO IPOIYKT
He OBLI IPOTECTUPOBAH Ha COOTBETCTBHE PEKOMCHIALHSM.

e JlaTa OKOHYaHUS TECTUPOBAHHMSI.

11.6.4. lonoJHUTeIbHOE TECTUPOBAHUE

Korna npoaykTt, KOTOpBIH yke ObUT MPOTECTUPOBAH, TECTUPYETCS IO-
BTOPHO (C YYETOM pe3yJIbTaTOB INPEIBIIYIIEr0 TECTUPOBAHM), TOTJa BBI-
MOJIHSIOTCS ClleAyIolue TpeOoBaHuUs:

® BCce M3MCHEHHBIC YaCTU JIOKYMEHTOB, QYHKIMH M JaHHBIX JOJKHBI
OBITH IPOTECTUPOBAHBI KAaK HOBBIN MPOAYKT;

® BCE HEU3MCHEHHBIC YaCTH, Ha KOTOPbIE MOTYT BJIMATH U3MEHEHHBIC
YacTH WM M3MEHEHHS B HEOOXOIMMOH cucTeMe (B COOTBETCTBHH C OIIBIT-
HOW OIEHKOH TECTHPOBIINKA), TOJDKHBI OBITH MPOTECTHPOBAHBI KaK HOBBIN
MPOJYKT;

® Bce JpYIue YacTh JAOJDKHBI OBITh, IO KpaiiHel Mepe, BHIOOPOYHO Mpo-
TECTUPOBAHBL.

KOHTpOJ’lL]—[BIe BOIIPOCHI

1. Yto Takoe TeCTHPOBAHUE MIPOTPAMMBI?

2. Yem oTiiMgaeTCs MpoIiecc TECTUPOBAHMSA OT Ipolecca OTIaaKu?

3. Ilepeuncnure NPUHLIUIB TECTUPOBAHMUS.

4. Kaxue MeTo/1bI TECTUPOBAHUS BBI 3HaeTe?

5. Uro mOHMMAIOT MO MpOIecCOM COOpKM MOAyNeH, Kakue MEeTOIBI
cOOpKH BEI 3HaeTe?

6. Kakue BubI ommOOK BB 3HaeTE?
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7. Koraa nomkHa 3akaHUMBaThCs cTaaus TectupoBanus [10?

8. Kak MOKHO 0XapakTepH30BaTh IPOLECC TECTUPOBAHMUS 110 CTOUMOCTH
U MIPOIOJDKUTEIBHOCTH?

9. UTo Takoe TECTUPOBAHUE «OEIIOTO SIIUKaY»?

10. Yro Takoe TECTUPOBAHHE «UEPHOTO SAIMIUKa»?

11. Pacckaxure mpo METOJ CaHJIBUYa.

12. B yeMm 3akimrouaeTcss METO OOJIBIIIOTO CKayKa?

13. Kak y3HaTh 0 HEOOXOAUMOCTH 3aBEPIICHHUS TECTHPOBAHUS?

14. MoXxHO 71 Ha MpaKTUKe OOHAPYKUTH BCE OMIMOKHU B TPOTPAMMHOM
CpEICTBE, €CIIM MOKHO, TO KaK 3TO cIenaTh?

15. OnuimTe MecTo U poJib TECTUPOBAHMS B Ipoliecce pa3paboTKH Mpo-
IpPaMMHOT0 00eCTIeYeHHs.

16. IlepeuncianTe OCHOBHBIC aKCHOMBI (IIPUHIIUITEI) TECTUPOBAHUSI.

17. Yto mpeactaBiseT co00il TECTUPOBAHUE MCUXOJIOTHYCCKUX (Hak-
TOpoB?
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12. HAOEXXHOCTb U KAYECTBO
NMPOrPAMMHbBLIX CPEACTB

OnbIT co31aHMsI U NMPUMEHEHHS CIIOKHBIX WH(OPMALMOHHBIX CHUCTEM
(MC) B mocnenHue pecsTUIETHS BBISIBUI MHOXKECTBO CUTYalui, MpH KOTO-
PBIX cOOM M OTKa3bl UX (YHKIHMOHUPOBAHUS ObUTH 00YCIIOBJIEHBI AeeKTaMu
KOMIUIEKCOB TPOTPaMM, YTO IMPHBOIWIO K OOJBIIOMY 3KOHOMHYECKOMY
ymepOy. Benencreue ommbok B mporpaMmax aBTOMaTHIECKOTO YIIPaBICHHS
MOTHOJI0 HECKOJBKO OTE€YECTBEHHBIX, aMEPHKAHCKUX U ()PAHITy3CKHX CITyT-
HHUKOB, TPOMCXOAMIN OTKa3bl M KaTacTPO(bl B CIOXHBIX aJMHHHCTPATHB-
HBIX, 0AHKOBCKHUX M TEXHOJOTHIECKNX HH(OPMAIIMOHHBIX CHCTEMAX.

B pesynprate OKOJO ABAaNIATH JET Ha3al IMOSBIINCH IIEPBBIE 0000-
LIaloIIne padoThl, B KOTOPBIX OBUTH COPMYITHUPOBAHBI KOHLEIIUS U OCHOB-
HBIE TOJOKEHHsI TEOPHU HAJEKHOCTH IPOTPaMMHBIX CPEICTB, VIl HHPOP-
MAalMOHHBIX CHCTEM. B 3T0 Bpems ObUIM 3aJI0’K€HBI OCHOBBI METOJIOJIOTHU U
TEXHOJIOTUH CO3JIaHMsl BBICOKOHAIEKHBIX CII0KHBIX KOMIUIEKCOB MPOTPaMM.
Crano sicHO, uTO I obecreueHns] BHICOKOW HaJe)KHOCTH (PYHKIIMOHUPOBA-
HUsI 1 0€30MaCHOCTH ITPUMEHEHHS, CO3/1aBAEMBIX CIIOKHBIX KOMIUIEKCOB PO-
rpaMM HEOOXOAMMBI YeTKasi OPTaHM3aIMsA M BHICOKas KBAJH(UKAIMA BCETO
KOJUIEKTHBA CIICIHAINCTOB, yYacTBYIOIINX B TAaKOM HpoekTe. B kommexTnse
Pa3paboTIHKOB 1Ie7TeCO00Pa3HO BBIIEIATH CIIEIHATNCTOB, OTBETCTBEHHBIX 32
COOJIIO/IEHNE TEXHOJIOTHU CO3/IaHMs M Pa3BUTHA IPOrpaMM, 3a oOecIieueHne
1 KOHTPOJIb Ka4eCTBa, a TaKKe 3a Ha/e)KHOCTh U Oe3omacHocTs npoekra I1C
U €r0 KOMIIOHEHTOB.

ObecnieueHne KayecTBa U HaJEKHOCTH JOJDKHO PEaH30BBIBAThCA CIIe-
LUAJIMCTaMH B XXM3HEHHOM LIMKJIE TPOTPAMMHBIX CPEJCTB Ha OCHOBE MCIIONb-
30BaHUSl COBPEMEHHOW METOOJIOTHH, TEXHOJIOTHYECKOTO WHCTPYMEHTapus,
CTaHAapPTOB M HOPMATHBHBIX JOKyMeHTOB. [[ns obecrieyeHus: kadecTBa U
HaJIe)KHOCTH MPOTrPaMMHBIX CPEJCTB HEOOXOJMMBI pa3paboTKa M NpUMEHe-
HHe 3(PPEKTUBHBIX METOJIOB U CPEACTB, NMPEAYNPEKAAIOIINX U BbISBIISIOIINX
nedexTsl, a TakkKe yJOCTOBEPSIONMX HAAEKHOCTb IIPOTPaMM U OIEPATUBHO
3amumaromux ¢ynkiuonuposanue [1C npu ux nposinenusx. s cucrema-
THYECKOH, KOOPAMHHPOBAHHOW OOpPHOBI C Yrpo3aMH HAAEKHOCTH JOJDKHBI
TIPOBOANTHCS MCCIIEOBAHUS KOHKPETHBIX (DAKTOPOB, BIMSIOMMX HA KauyecT-
BO (pyHKIMOHMPOBaHMA 1 O€30MACHOCTh IPUMEHEHHSI TPOTPAMM CO CTOPOHBI
peasbHO CYLIECTBYIOUIMX M MOTEHIMAIBLHO BO3MOXXHBIX Ne(PEKTOB B CO37a-
BaeMbIX KOMILJIEKCaX MporpamMM. B KaXJOM MpOeKTe NOJDKEH IeJeHalpaB-
JICHHO pa3padaThiBaThCsl CKOOPIMHUPOBAHHBII KOMILIEKC METOJIOB U CPEJICTB
oOecrieueHus: 3aaHHO# HaaexHocTH QyHKunonuposanus [1C mpu peanbHO
JOCTHKUMOM CHIKEHUH YPOBHS JIe(eKTOB U OIMOOK pa3pabOTKH.

OnuuM 13 3(P(EeKTUBHBIX MyTel MOBBINICHUS KAueCTBa M HAJIEKHOCTH
[1C aBnsieTcs cmandapmu3auusa mexnoio02udecKux npoueccos u 00beKmog
IIPOEKTUPOBAHMS, Pa3pabOTKH M CONPOBOXKIEHMS Iporpamm. B cranmaprax
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xu3HeHHoro nukia [IC 0600maroTcs OnbIT M pe3yiabTaThl HUCCIeI0BaHHUN
MHOXKECTBa CIICLMAIIMCTOB M PEKOMEHIYIOTCS Hanbosee 3()(PEeKTUBHBIE CO-
BpPEMEHHBIE METOIBI U TpoLiecchl. B pe3ynbrare Takux 0000meHui orpada-
TBHIBAIOTCS TEXHOJOTUYECKHE TPOLECCH U MPUEMBI pa3pabOTKH, a TaKKe Me-
Tonudeckas Oasa mia mx apromarmsaruu. Cramaptel XKL I1IC moryT uc-
MIOJTb30BATHCS] KaK HETIOCPEICTBEHHO AMPEKTHBHBIC, PYKOBOISIIUE WM Kak
PEKOMEHIATENbHBIE JOKYMEHTHI, a TakKe Kak OpraHW3allloHHas 0a3a mpu
CO3JJaHUU CPEACTB aBTOMATH3ALMH COOTBETCTBYIOIIMX TEXHOJIOTHIECKHX
9TanoB WM TmporeccoB. [logo0Has cTaHmapTH3amus MPOIECCOB OTPAXKACTCA
HE TOJBKO Ha UX TEXHUKO-I)KOHOMHUYECKHX [TOKA3aTEINAX, HO H, YTO OCOOCHHO
BaXXHO, Ha KauecTBe co3aaBaeMblx I1C. Hane)xxHOCTh MporpamMM TECHO CBs3a-
Ha C METOJaMH M TEXHOJOTHEH HMX pa3paboTKH, HOATOMY Ba)KHOH rpymmon
CTaHAApTOB B TOI 00JIACTH SBISIOTCS CTAHJIAPTHI M0 00ECIIEYSHUIO KAauecT-
Ba IIC.

Ilonnepxxa atanoB u padot XKL IIC MexayHapoAHBIMH CTaHAApPTaMU
BeckMa HepaBHOMepHas. Hambomree momHO craHmapTu3upoBaHbl 3Tansl KL
I1C, npomenmre IMTETHHOE UCTOPUYECKOE Pa3BUTHE M TpeOyromue Hau-
MeHee KBAIM(HIMPOBAHHBIX crenuanicToB. [Ipn co3gaHnyu CIOXKHBIX HPO-
extoB [IC u obecrieuennn mx XKL memecooOpa3HO MPUMEHSATH BEIOOPKY U3
BCEH COBOKYNHOCTH CYLIECTBYIOIINX CTaHIAPTOB, a HMMEIOIIMECS BEChbMa
oOmmpHBIe MPOOENTBl B CTAHIAPTH3ALNH 3aII0JIHATh YTBEPKACHHBIMU TEXHO-
JIOTHYECKUMH JOKYMEHTaMHM, PEerjJaMeHTHPYIOIUMH NpHMEHEHHE BBIOpaH-
HBIX CPeJICTB aBToMaru3auuu paspadorku I[IC. B pesynprare Ha HayaIbHOM
JTarne MPOCKTUPOBAHUSI CICAyeT (OPMHUPOBATH BECh KOMILICKT TOKYMEHTOB —
npoghune, 06CCIICUNBAONINI PErIAMCHTUPOBAHKE BCEX ITANOB U PaboT mpu
co3nanun HagexHsx [1C. [lnsg peanusanuu MOJOKEHUH ITUX JTOKYMEHTOB
JOJDKHBI OBITH BBIOpaHBI MHCTPYMEHTAJIBHBIE CPEACTBA, COBMECTHO 00pa-
3YIOIIME B3aMMOCBSA3aHHBIH KOMIUICKC TEXHOJIOTHYECKOW TOAJCPIKKH W aB-
tomatuzanuu KL m He mpoTMBOpedaine MpeaBapUTENIbHO CKOMIOHOBaH-
HOMY HabOpy HOPMAaTHBHBIX JIOKYMEHTOB mnpoduis. [Ipumenenne npoduieit
npu npoexktuposanuy [1C 1mo3BoIsIeT OPHEHTHPOBATHCS HA TIOCTPOCHHE CHC-
TEM M3 KPYIHBIX (QYHKIIMOHAIBHBIX Y3JI0B, OTBEYAIOMINX TPEOOBaHMSIM CTaH-
JIapToB MPOQUIIsL, IPUMEHATh JOCTATOYHO, OTPAOOTAHHBIC M MPOBEPECHHBIC
MIPOCKTHBIC METO/IbI U PCUICHUA.

12.1. Noka3saTenu KayecTtBa NporpaMmMHbIX CpeacTB

CymiecTByeT MHOXKECTBO OTIpE/IeNeHHUil KauecTBa, B OCHOBE MOHATHS Ka-
YecTBa MPOAYKTAa WM YCIYyTH JIEXKHUT naes o0 yHOBICTBOPEHHH MOTPEOHO-
CTelf KOHEYHOTO TT0JIb30BATENS — PEATFHOTO WIIM MOTEHIMAIBLHOTO ITI0TPEOH-
Tesisi. BoT ompeneneHne 3TOro MOHATHS B COOTBETCTBHMHM CO CTaHAAPTOM
ISO 8402:1994.
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Kauecmeo — COBOKYIHOCTh XapaKTEPUCTHK OOBEKTa, OTHOCSIIMXCS K
€ro CHOCOOHOCTH YAOBJIETBOPUTH YCTaHOBICHHBIC M IPEJIIojaracMple Io-
TpeOHOCTH.

MO>KHO BBLAEIHUTH TPU OOJBLIME IPYMIBI (AKTOPOB, BIUAIOUIMX Ha Ka-
YEeCTBO MPOrPaMMHOTO 00CCTICUCHHS:

dynKkyuonanvnaa — cBI3aHa C TOJHOTOH M yIOOCTBOM HCITONB30BAHUS
peaTn30BaHHBIX (PYHKIHI IPOrPaMMHOTO CPEIICTBA;

a0MuUHUCIMPAMUEHAA — CBSI3aHA ¢ KBAIN(UKAINEH ITepcoHaa, OpraHu-
3allMOHHON CTPYKTYpPOH U YIPABIEHUEM IEPCOHATIOM;

RPOZPAMMHO-APXUmMEKMYPHAA — CBs3aHA C TPOIECCOM pPa3pabOTKH
MIPOrpaMMHOr0 o0ecIieueH s, BHIOPAHHBIMH METOJOJIOTHSAMH, UHCTPYMEH-
TIBHBIMH CPEICTBAMH, MCIOJIb30BaHHBIMHU Ha PAa3JIMYHBIX dTanax >KU3HEH-
HOTO ILHMKJIa NPOrpaMMHOTO OOEeCIeYeHHs, a TaKkKe apXUTEKTYpOH mpo-
rpaMMHOro cpeactBa. dopManuzauu rnokasarteneld KayecTBa MpOrpaMMHBIX
CPEACTB MOCBSIIEHA TPYIIa HOPMATHUBHBIX JIOKYMEHTOB. B MexxayHapoaHoM
craggapre 1SO 9126:1991 npu or6ope MUHEIMYMa CTaHAAPTH3UPYEMBIX ITO-
KazaTelnel BBIABUTANCH W YUUTHIBAIHCH CIICIYIONINE MIPUHIHIGL: ICHOCTh U
HM3MEepPSIeMOCTh 3HAYCHUH, OTCYTCTBHE MEPEKPHITUS MEXIY HCIOIb3yEeMBIMU
MTOKA3aTeISIMHA, COOTBETCTBUE YCTAHOBUBIIUMCS MOHATUSAM U TEPMIHOJIOTHH,
BO3MO>KHOCTb ITOCIIEAYIOIIETO YTOYHCHUS U AeTann3alun. BeiieneHs! xapak-
TEPHUCTUKH, KOTOpPbIe TO3BOIAIOT orneHnBaTh [IC ¢ mo3WIuM mMoIp30BaTes,
pa3paboTyrKa W YNPaBISIOLIETO NMPOEKTOM. PeKOMEHAyIoTCs 6 OCHOBHBIX
xapaktepucTuk kadectBa IIC, kakpas M3 KOTOPBIX IETaIU3UPYETCs He-
ckonbKuMH (Bcero 21) cybxapakrepuctukamu (puc. 45).

DYHKYUOHANBHAA NPUZOOHOCHb NICTATU3UPYETCS TPUTOAHOCTBIO JUIS
MIPUMEHEHHSI, TOYHOCTBIO, 3aIIUIIEHHOCTBIO, CIIOCOOHOCTBIO K B3aUMOACHCT-
BHUIO M COTJIACOBAHHOCTBIO CO CTAHAAPTAMH U NTPABUIIAMH IIPOSKTUPOBAHHUS.

Haoexcnocms pekOMEHIYETCS XapaKTePH30BaTh YPOBHEM 3aBEpIICH-
HOCTH (OTCYTCTBHUS OMMOOK), YCTOWYMBOCTBIO K OMIMOKaM W Tepe3arycKae-
MOCTEIO.

Ilpumenumocms TpeanaraeTcs OMUCHIBATH MOHATHOCTBIO, 00ydaeMo-
CTBIO M IPOCTOTOH HCITOIB30BAHUS.

Dppexmusnocmy peKOMEHIYETCSl XapaKTEPU30BaTh PECYPCHON U Bpe-
MEHHOU SKOHOMUYHOCTBIO.

Conpogosicoaemocms XapaKTepusyeTcss yA0OCTBOM Il aHalIu3a, W3-
MEHSEMOCTBIO0, CTAOMIILHOCTBIO H TECTHPYEMOCTBIO.

Ilepenocumocms npepnaraeTcss OTpaxaTb aJalTHPYEMOCTBIO,
CTPYKTYPHPOBaHHOCTbHIO, 3aMEIIAEMOCTBIO M BHEPSIEMOCTBIO.

XapaKTepUCTUKA W CYOXapaKTCpUCTHKH B CTaHAApTE OIpEIeIICHBI
OYeHb KpaTKo, 0€3 KOMMEHTapUeB W PEKOMEHAAIU MO MX MPUMEHEHHUIO K
KOHKPETHBIM CHCTEMaM U IIPOCKTaM.
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Puc. 45. Cxema xapakrepuctuk kadectsa [1C no crangapry 1SO 9126:1991
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Biu3kuM K OMUCaHHOMY CTaHIAPTY MO UICOJIOTHH, CTPYKTYPE U COACP-
wanuto sBisietcss TOCT 28195-459. Ha BepxHeM, MepBoM, YPOBHE BEIJIEIC-
HO 6 mokazatesnel — (JaKTOpOB KayecTBa: HaJEKHOCTh, KOPPEKTHOCTh, YI00-
CTBO TpHUMeHeHHs, 3()(PEKTHBHOCTb, YHHBEPCAIBLHOCTH M COIPOBOXKIAc-
MOCTb. DTH (PAaKTOPHI AETANUIUPYIOTCS B COBOKYITHOCTH 19 KpuTepusmMu Ka-
YeCcTBa Ha BTOPOM ypoBHe. JlanpHeilas neTann3anys nokasareiei kauecTsa
MIPeCTaBICHa METPUKAMH U OIIEHOYHBIMH SJIEMEHTAMHU, KOTOPBIX HACUUTHI-
BaeTcst okoio 240. Kaxprit U3 HAX peKOMEHIYeTCs AKCIEPTHO OIICHUBATH B
npenenax oT 0 no 1. CoctaB UCTIONB3YeMBIX (DaKTOPOB, KPUTEPHUEB U METPUK
IpeyIaraeTcs BEIOUPATh B 3aBUCHMOCTH OT Ha3HaueHUs, GYHKIUN U 3TANoOB
xu3HeHHoro 1uka [1C.

B cranmapre I'OCT 28806-90 dhopmanu3yrorcs oOIUe MOHATHS HPO-
IpaMMBbl, IPOTPAMMHOTO CPEJICTBA, MPOrPaMMHOTO MPOAYKTA U UX KaueCTBa.
Hatorcs onpenenenust 18 Hanbonee ynorpedasieMbIX TEPMUHOB, CBSI3aHHBIX C
OIICHKO# XapaKTePHUCTHK MPOrpaMM. Y TOYHEHBI ITOHATHS 0a30BBIX MOKa3aTe-
neit kauectsa, mpuseneHHbIX B [OCT 28195-89.

12.2. Ob6ecneuyeHne KauyecTBa NPOrpamMmMHOro obecneyeHus

[Iporpammuoe obecrieueHne sIBISETCS BaXKHOM COCTaBISIONIEH MHOTHX
C(bep JKU3HHU, UCTIOJIB3YCTCA MOBCEMECTHO B MNPOMBIIIIICHHOCTH, MEAUIIUHE,
AKTUBHO HAYHMHACT HCIIOJIb30BAThCS B 00pa3oBaHHUM (IHCTAHIIMOHHOE 00Opa-
30BaHKe, OTKPBITOe 00pa3oBaHue). OT MPOrpaMMHOTO OOCCIICYCHUS 3aBUCHT
HE TOJIbKO 3()(hEeKTUBHOCTH MPOU3BOACTBEHHOI'O MPOIECCa, HO U JKU3HB JIIO-
Jed (MenuuyHa, BOeHHas, kocMuueckas cdepa). Ilo aToil mpuunHe BcTaer
BOIIPOC O Ka4eCTBE IPOTPAMMHOI0 00€CIIeYEHUs.

CoBpeMeHHas TeXHHKa yNpaBJIeHUs KadyecTBOM (HampuMep, KOHLEIIHA
Total Quality Management (TQM)) 6a3upyercst UMEHHO Ha yIpaBIEHHH Ka-
4yecTBOM. Ha coBpeMeHHOM 3Tarie y)Ke HeJ0CTaTOuHO UMETh TOJIBKO METOJIbI
OILIEHKHM KauecTBa MPOM3BEJCHHOIO M HCIIOJIb3yEeMOT0 MPOrPaMMHOTO Cpe[-
cTBa (BBIXOJHOM KOHTPOJIB), HEOOXOAUMO UMETh BO3MOXHOCThH INITAHUPOBAThH
Ka4ecTBO, U3MEPSTh €r0 Ha BCEX ATalax XM3HEHHOrO IMKJa IPOrpaMMHOTO
CPeACTBAa M KOPPEKTUPOBATH MPOILIECC MPOM3BOACTBA IIPOrPAaMMHOI0 odecre-
YeHUs UL yIydIIeHHs KadecTBa. MexayHapoaHble cTaHmaapThl cepun 1SO
9000 pernaMeHTUPYIOT CO3/IaHHE CHCTEMBI yIpaBlieHus1 kadecTBoM. OaHaKo
OHHU SABJIIKOTCA O6IJ_[I/IMI/I, JIMIIb PEKOMEHAATCIIbHBIMU. Ka)K}Iaf[ KOMIIaHuA,
MIPOM3BOJIAIAST IPOTPAaMMHOE O0ecreueHe U JKellaromas BHEAPUTb y ceds
JICUCTBEHHYIO CHCTEMY YIIPaBJICHHS] KaueCTBOM Ha OCHOBe cranmaptoB |SO
9000-it cepum, momKHA ydecTh crequduKy CBOeH oTpaciu W pa3paboTaTh
cUCTeMy MOKa3aTelieldl KadecTBa, KOTopasi Obl OTpaxkalla peaslbHOe BIIHSHHE
(hakTOpPOB KauecTBa Ha IPOTPAMMHBI MPOIYKT.
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IIporpammuoOe obecrieueHe KaK MPOAYKT UMEET HEKOTOPBIC OTIHYHS
OT JPYTUX NPOMBIIIICHHBIX MPOYKTOB:

e HapamuBaHHe OOBEMOB BBIMYCKAa KaKOT0-TO BHJA MPOTrPaMMHOIO
MPOAYKTa MPOUCXOJUT MPAKTUYCCKA MI'HOBCHHO M HMMEET HH3KYIO CTOM-
MOCTb, TaK KaK MPOHU3BOACTBO CIEAYIOUICH €IMHHIBI TPOTrPAMMHOTO MPO-
JYKTa CBSI3aHO TOJIBKO C KOMHPOBaHHEM HH(POPMAIMU Ha HOCHTENb (KOM-
MaKT-AUCK, TUCKETY MM )KECTKHU TUCK);

e (QOJIBLINE PECYPCHI 3aTPAYMBAIOTCS HA CTAUH [UIAHUPOBAHMUS, pea-
3aI[K ¥ TECTHPOBAHHUS;

® CHJIbHOC BJIMSHHC YEJOBEYESCKOro (pakropa Ha MPOHM3BOJCTBO IMPO-
IPaMMHOTO MPOJAYKTa, TaK KakK MPOU3BOJCTBO MPOTPAMMHOTO MPOAYKTa —
UHTEJUICKTyalbHAasl U TBOpYECKasl eI TCIBHOCTD;

® B XH3HCHHOM ITMKJIC MPOrPAMMHOTO MPOJYKTa, KaK MPABUIIO, OTCYT-
CTBYET 3Tal YTHIH3AIHH;

® TPOrpaMMHBIN MPOAYKT HE MOABEPKEH (DU3UUCCKOMY CTApPCHHIO, a
TOJIBKO MOPAILHOMY.

Bce atH, a Takke MHOTHE JPyrHe 0COOCHHOCTH JOJKHBI OBITh YITCHBI B
MPOrpamMMe OLICHKU KayecTBa U YIPABICHHS KaYeCTBOM.

Ceituac OCTpPO CTOUT 3a/1a4a U3MEPEHHUS Ka4eCTBa MPOrPaMMHOro obec-
MEYCHUsI C UENBI0 ONEPATUBHOIO BO3JCHCTBHS HA MPOLECC MPOU3BOJCTBA
MIPOrPaMMHOTO MPOAYKTA. J[yisi H3MepeHus] HEKOTOPBIX MOKa3aTeleH KayecT-
Ba MOT'YT CJIIYXKUTb TECTUPOBAHUE, TCCTUPOBAHUC IMOJIB30BATCIIEM (TaK Ha3bI-
BaecMoe (TeCTHPOBAHHUE), a TAKKE UHPOPMAIUSI OT MOJIB30BATENISA O HANHICH-
HBIX TIpo0OiieMax, Mmojydaemasi OT CIyKObl TEXHHUECKOH MOANEepKKU. Brimre-
MIePEUNCIICHHbIE JIEUCTBUS NIAal0T OOMJIBHYIO MUILY JUIsl aHanu3a (BbIpaKeH-
HYIO B KOJJMYECTBEHHBIX €UHMIIAX, a 3HAUUT, U3MepseMyto). I 1aBHoe — Haii-
TH MEKAY HHUMH 3aBUCHMOCTH (HAIPHMEp, 3aBUCHMOCTh KOJIHYECTBA OLIU-
00K, OOHAPYKEHHBIX CHELUATUCTOM [0 TECTHPOBAHHIO, U KOJIMYECTBA OLIH-
60K, 3a()MKCUPOBAHHBIX MMOJH30BATEIEM, MOXKET CIYXKHTh [IOKA3aTelieM Ha-
JI©KHOCTH MPOrPAMMHOTO CPEJICTBA), TOT/Ia MOXKHO OYyAeT TOBOPUTH 00 M3-
MEpPEHHUHU Ka4eCcTBa MPOrpaMMHOI0O CPEJICTBA.

Ipu MOCTPOCHUM CHCTEMbI Ka4eCTBA MOTYT OBITh HUCIIOJIH30BAHBI MaTe-
MAaTHUYCCKUE METOABI: METOAbI KOPPEIAIUMOHHOIO0 aHaJIn3a ()IJ'IS[ BBISICHCHUS
BBISIBJICHUS 3aBUCUMOCTU U TCCHOTHI CBA3U MCKAY OTACIbHBIMU CBOMCTBaAMH
MIPOrPAaMMHOTO MPOJYKTa M CTEICHBIO YIOBICTBOPCHHUS IMOJIH30BATEIIS), ME-
TOJbI (DAKTOPHOrO aHaymu3a (JUisi MOCTPOCHHS (YHKIMU KadecTBa), METOJIbI
KJIaCTePHU3aLIUH.

CeroaHsa HaCTYNWII 3TAll IUIAHUPOBAHMUS KadecTBa MPOTpaMMHOTO obec-
MEYCHUs, MOHUTOPUHra KauyecTBa U YIPABICHUS UM B IPOIECCE MPOU3BO/I-
CTBa. 3aMHTEPECOBAHHOCTh IOJIL30BATENS] U MPOU3BOJUTEIIST IPOrPAMMHBIX
CPE/ICTB €CTh; allaparT /Uil YIpaBJIeHHsS Ka4eCTBOM MPOrpPaMMHOr0O obecre-
YeHUs pa3pabaThIBacTCs 3apyOCIKHBIMU H POCCHUCKAMH YICHBIMU.
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Meponpusitrsi, oOecrieyrBarole NpUeMIIeMbl YPOBEHb KayecTBa Hpo-
IPaMMHOIO CPeJCTBa, MOXKHO YCJIOBHO pa3[elMTh Ha aMUHUCTPATUBHbIE U
TEXHOJIOTHYECKHUE.

K agMuHUCTpaTUBHBIM MOXKHO OTHECTH CJIEYIOIIUE MEPOIPUSTHUSL:

e [IpoBeneHne oOy4yeHNs EpCoOHaNa, IEPENOArOTOBKH.

e TmarensHOE JOKYMEHTHPOBAHHE BCEX U3MEHEHUN B CTPYKTypeE MPO-
TpaMMHOTO cpeAcTBa. {1 3TOro UCHONB3YIOTCA CPEICTBA MOAJNEPKKU BEP-
CHOHHOCTH.

e HasHaueHne OTBETCTBEHHBIX JIMI 3a K&yl J0paboTKy mpo-
IPaMMHOI'O CPEJCTBaA.

e VYieneHue BHUMaHMUS TEKyLIEMY KOHTPOJIK KayecTBa M 3aKIIOYU-
TEIbHOMY KOHTPOJIIO KaueCTBa.

e (O0ecrieyeHMe MOHUTOpPWHIA KayecTBa, Hampumep, (UKCHpOBaHHE
OIKMOOK, NOCTYIHBIINX OT MOJIL30BATENsI IIPOrPaMMHOTO cpeacTBa. Mcnonb-
30BaHUE CHCTEMAaTHYECKUX HCIBITATEIbHBIX METO/IOB, TJ€ UCIBITAHUS OyIyT
pa3paboTaHbl MapaJIeNbHO C pa3paboTKON MPOrpaMMBl.

e BBeneHne BHYTPEHHHX CTAaHAApTOB. Takue cTaHIApTHl OOBIYHO CO-
JepxKaT COTNAIlEeHHs O MMEHOBAHWUHM IEPEMEHHBIX B NPOTPaMMHOM KOJE,
HauMEHOBaHUH (ailyIoB JaHHBIX, MPOLEAYp U HYHKIHH.

e OpraHuzanus OTAeNa TECTUPOBAHUS KaK CAMOCTOSTEIBHOTO MOApa3-
JEIIEHHS.

e IIpoBeneHNEe COBMECTHBIX ATTECTALU C II0JIb30BATEIIEM.

e OO0paieHne BHUMaHHS Ha YpOBEHb U NPOCTOTY OOCITY)KMBaeMOCTH
IIPOrpaMMHOT0 obecriedeHus. 31echk peub HAeT Kak O PeUIeHHH Hpobiem,
BO3HHUKILUX Yy I0JI30BATENs, TaK U O IIPOCTOTE U HAJCKHOCTU BHECEHUS U3-
MEHEeHHH B IporpaMMHoe obecrieueHue. Jlaxe eciu oueHb HaJIeXKHBIM KYCOK
IIPOTrpaMMHOT0 obecrieueHnst ObLT pa3paboTaH, OH MOXKET BCKOpE CTaTh He-
HaJIeKHBIM, €CIIH CJIOKHO CHIENaTh U3MEHEHHs B Iporpamme. Yacto usmMeHe-
HUSI TOJDKHBI OBITH BBITIOJTHEHBI BCIIEJICTBUE HOBBIX MOTPEOHOCTEH BHEIIHEH
cpenbl, HalpuMep BCIEICTBUE M3MEHEHHUH, B 3aKOHOAATEIbCTBE MM TPeOo-
BaHUII 3aKa34HKa.

K TexHOJIOrH4eCKUM OTHOCSTCS CIEIYIOINE MEPOTIPUATHS.

e Bri0op cranmapTa KaduecTBa W YETKOE CIIEOBAaHHE €My Ha BCEX 3Ta-
nax. Co3aHue MOJeNH MPOEKTa ¢ PEryIIpHBIME IPOBEPKaMHU, KOTOpEIE Oy-
YT BBINOJHATHCS HE3aBUCUMBIMU KOMAHJAMU JKCIEpTHU3bl. Takas Monenb
MOJKET OBITh IOCTPOEHA, HAaIpHUMep, Ha OCHOBE CTaHIAPTOB KadecTBa (Ha-
npumep, SO 9000).

e Enunas cpema paszpabotku. Jlydmime pe3ynabTaThl Jaf0T HpOrpamMM-
HBIE TPOAYKTHI pa3pabOTKH, KOTOPHIE IMOJIEPKHBAIOT HECKOJIBKO WIIM BCE
9TaIbl )KU3HEHHOT'O IMKJIa IPOrpaMMHOT0 oOecrieueHus. Ha naHHBI MOMEHT
TaKUMU KOMIUJIEKCHBIMM PELICHUAMU SBISIOTCS, HANpUMep, MOPOAYKTHI
Oracle Designer, npoayktsl Gpupmsl Rational.
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e llcnonb3oBathk GopManbHbI A3bIK cienudukanuii (Hanpumep, UML,
DESIGN IDEF).

e Bribop Hanexnoit CYB]] (eciu nmporpaMMHOe CpeAcTBO padoTaer ¢
MaccuBaMu HHpopMalmu 1 ucnoib3oBanre CYB/] onpaBnano).

e ToiarenbHOE TECTUPOBAHKE MPOTPAMMHOTO OOECIICUCHNSI.

e [Iupoxoe BHEIPEHNE aBTOMATU3AIUA TECTUPOBAHMS.

e llcrosnb30BaHKE MOJHOCTBIO MPOBEPEHHOM MPOrPaMMHOM Cpebl OK-
pyxerns (OC) m s3bIKa MPOTPaMMHPOBAHUS, KOTOPBIE MUHHUMH3UPYIOT
OTIaCHOCTh BHECEHUSI OIINOKH.

e llcnonb3oBaHue CTATUCTUYECKMX METOAOB JUIsi cOopa nHpOopManuu o
kauectse [1C.

e lI3ydeHue pe3ysbTaTOB UCIBITAHUH (TECTOB) M OIIMOOK JJISI HCIIONb-
30BaHMs B IIOCTOSSHHOM YCOBEpPILIEHCTBOBAHUHU IporpamMmsl. VCTOYHMK B
cilyyae BOHUKHOBEHHUS OTKa3a JJOJDKEH OBbITh HailjieH U ycrpaHeH. Henocra-
TOYHO HAalTH OMMOKY B IIPOrpaMMHOM 00ECIeYeHUH M MCIPaBUTh ee. V3me-
HEHUS TOJDKHBI OBITH CAENaHBbI B mpouecce pazpadotku I10.

e lcnonb3oBaHKNe UCNBITATENILHOW CPENBI, KOTOpask MPEJOCTEPEKET OT
nepeiady MoJIb30BaTEII0 HEHAIEKHOro IporpaMMHoro obecredeHus. Cos-
JaHHE aBTOMAaTUYECKHX CPEJCTB IPHUEMKH.

Kak BHIHO, KayecTBO NMPOTPaMMHOTO OOECIICUCHHS TECHO CBS3aHO C
KU3HCHHBIM IUKJIOM NPpOTpaMMHOTO o6ecnequHﬂ 1 TCCTUPOBAHHCM.

KOHTpOJ’[LHLIe BOIIPOCHI

1. KakoBsl nienu ynpasienust pazpadbotkoit [10?

2. Kakue xapaKkTepuCTHKM KauecTBa BbyiesieT craHgapt |1SO
9126:1991?

3. Ilepeuncnute OCHOBHBIE XapaKTepUCTUKH kauecTsa [10?

4. Kak npoucxout onenka kagecrsa [10?

5. Kakue nmokazarenn kauectsa Beigenser [[OCT 28195-459?
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13. OCHOBHbIE NMOHATUA N NOKASATEIN
HAOEXHOCTU NPOIrPAMMHbIX CPEACTB

OcHoBHBIE TMOHATUS HaAeKHOCTH cucTeM. [lo onpexnenenuto, ycra-
nosneHHomy B ['OCT 13377-75, nadescrnocms — CBOWCTBO 00BEKTa BBITION-
HATDH 3a7aHHble (QYHKIUH, COXPaHss BO BPEMEHHU 3HAYECHUS YCTAHOBJICHHBIX
SKCITyaTallIOHHBIX ITOKa3aTelleld B 3aJaHHBIX Ipe/eNax, COOTBETCTBYIOIINX
3aJ]aHHBIM PEKUMaM M YCIOBHUSIM HCIIOJIb30BAHUS, TEXHMYECKOTO OOCITYHKH-
BaHMs, PEMOHTA, XpaHeHHUs] U TpaHcropTupoBaHus. Takum 00pa3oM, HaIeK-
HOCTb SIBJSICTCSI BHYyTPEHHHM CBOHCTBOM CHCTEMBI, 3aJI0’KEHHBIM TP €€ CO3-
JIAHUH | TIPOSIBIISIIOIIUMCS 60 épemenu 1ipu (yHKIMOHMUPOBAHUU U DKCILTya-
TallWH.

CBoIiCTBa Ha/IE)KHOCTH IIPOrPAMMHBIX CHCTEM U3Y4aroTCs meopueill Ha-
0€IHCHOCIMU RPOZPAMMHBIX CPEOCME, KOTOpasl SIBISIETCSI CUCTEMOM OIpee-
JICHHBIX MW, MaTeMaTH4YeCKUX MOJeNied 1 METOOB, HAaIllPaBJICHHbBIX Ha pe-
nIeHre npoOJieM MpecKa3aHusl, OLEHKH U ONTHMU3AIMU Pa3IMiHbIX [TOKa3a-
Teneit HapexxHocTH. [IpeaMeToM u3ydeHHs TEOpUU HaJeKHOCTH KOMIUIEKCOB
nporpamm (Software Reliability) sBisercs pa6oTocmocoGHOCTE CIIOKHBIX
nporpamm 00paboTku uHbOpMaIMK B peanbHOM BpemeHu. K 3amauam Teo-
PHH M aHAIN3a HAJIE)KHOCTH CIOXHBIX MPOTPAMMHBIX CPEICTB MOXHO OTHE-
CTH CIIeIyOLIHE:

e (hopMyJIMpOBaHNE OCHOBHBIX MOHSTHH, UCTIONb3YEMbIX IPU HCCIIENO-
BaHMU M IPUMEHEHUH MOKa3aTelel HaJeKHOCTH IIPOTrPaMMHBIX CPEACTB;

® BBISBJICHUE M HCCIIEIOBAaHHE OCHOBHBIX (DaKTOPOB, OMpPEIEISIOIINX
XapaKTEePUCTUKHU HaJIE)KHOCTH CIIOMKHBIX ITPOTPAMMHBIX KOMIIEKCOB,;

e BHIOOp M OOOCHOBaHHE KPHUTEPUEB HAJE)KHOCTH JJIsi KOMIUIEKCOB
MPOrpamMM Pa3IMYHOTO THIIA U Ha3HAUCHHUS;

e uccienoBaHue Ne(eKTOB U OMHMOOK, TUHAMHKH MX M3MEHEHHs NpHU
OTJIaJIKe M COMPOBOXJICHHUH, a TAaK)K€ BIIHMSHUS Ha MMOKa3aTeNd HaJeKHOCTH
MIPOTrPaMMHBIX CPEJICTB;

e uccieqoBaHME U pa3paboTKa METOAOB CTPYKTYPHOTO IOCTPOSHHMS
cnoxHbIx [IC, obecrieunBaromux X HEOOXOIUMYIO Ha/Ie)KHOCTB;

® yccieOBaHHE METOJOB U CPEJICTB KOHTPOJIS M 3alIUTHI OT HUCKaxe-
HUI porpamMM, BBIYMCIHUTENHHOTO MPOIECcca U JAHHBIX MyTEM HCII0JIb30Ba-
HUSI PA3JIMYHBIX BUJOB H30BITOYHOCTH U IIOMEXO03AIHTHI;

e pa3paboTKa METOJOB U CPEACTB OIpPEAEICHHUs] M MPOrHO3MPOBAHUS
XapaKTEePUCTUK HAJISKHOCTU B )KU3HEHHOM IIMKJIE KOMIUIEKCOB MPOrpamMM C
y4eToM HMX (YHKIHOHAJIBHOI'O HAa3HAYECHUS, CIIOKHOCTH, CTPYKTYPHOTO MO-
CTPOEHHUS M TEXHOJIOTHH Pa3pabOoTKH.

Pe3ynbTaThl pelieHus 9THX 3a/1a4 SIBJSIFOTCS OCHOBOW JUISl CO3/IaHUsI CO-
BPEMEHHBIX CIIOXKHBIX NMPOTPAMMHBIX CPEACTB C 3aJaHHBIMH IOKa3aTeIsIMU
HaJle)KHOCTH. Mcronb3oBanne W 00bEAMHEHHE PE3yJIbTATOB IKCIIEPUMEH-

159



TIBHBIX M TEOPETHUECKHUX HccienoBanuii HanexxHoctu [1C mo3sommm 3a-
JIO)KUTh OCHOBBI TEOPUH M METOJOB B 3TOH oOsactu. B skn3HeHHOM wLuKITe
I1C 3Havenust mokasareiell KayecTBa W Ha/IEKHOCTH KOMIIOHEHTOB M KOM-
IUIEKCOB TPOTrPaMM B IEJIOM PEKOMEHAYETCSl HEIPEPHIBHO aHAIN3UPOBATh U
IIPOTHO3UPOBATH C LENbI0 FAPAHTHPOBAHHOTO 0OECIIEUCHUS 3aAaHHbBIX MTOKa-
3aTenell HaJeXHOCTH. B peanbHBIX MpoekTax paboThI MO HMCCICIOBAHUIO U
00ecreueHnI0 HaIeKHOCTH TPOrpaMM ILIEIeCO00pa3HO BBIACISATH B OTACITb-
HYIO TPYIITY HOZ €ANHBIM PYKOBOJICTBOM CO CIICIIHATBHBIM IIAHOM.

B ocHOBe Teopuu HaJEKHOCTH JIEKAT MOHITHS O ABYX BO3MOXHBIX CO-
CTOSIHUSAX 00BEKTa WIIM CUCTEMBI: pabOTOCIIOCOOHOM M HEpabOTOCIIOCOOHOM.
Pabomocnocodnbim Ha3bIBACTCS TAKOE COCTOSIHUE 00BEKTA, TPU KOTOPOM OH
CHOCOOEH BBINOJHSTH 3a/IJaHHBIE (YHKIIMHU C IapaMeTpaMy, YCTaHOBJICHHBIMU
TEXHUYECKOH JoKyMeHTanuei. B mpouecce GyHKIMOHUPOBAaHHUS BO3MOXKEH
nepexo]] 00beKTa U3 paboTOCIIOCOOHOTO COCTOSIHUS B HEPAOOTOCIOCOOHOE U
obpatHo. C 3TUMH NepexolaMH CBsI3aHbI COOBITHS 0TKa3a U BOCCTAHOBJICHUSL.

OmnpeneneHre CTENEHN Pa0OTOCIOCOOHOCTH CHCTEMBI IPEAIoaracT
HaJM4ie B HEH CPEICTB, CIOCOOHBIX YCTAaHOBHTH COOTBETCTBHE €€ XapakTe-
PHUCTHK TPeOOBaHUSAM TEXHHYECKOW JOKYMEHTanuu. [l 3TOro JOIDKHBI MC-
TIOJIb30BATECS MEMOObl U CPEOCMEA KOHMPOIA U OUAZHOCIUKY YHKIYLO-
Hupoganus cucmemsol. I TyOnHa ¥ MOTHOTA MPOBEPOK, CTEIICHb aBTOMATH3a-
IIMM KOHTPOJBHBIX OMNEPAINH, UIUTENBHOCTh M IMOPSIOK MX BBIIOJIHEHHS
BJIMSIOT Ha PabOTOCIIOCOOHOCTh CHCTEMBI U JIOCTOBEPHOCTh €€ OLeHKH. Me-
TOJAbI U CPEACTBA AUATHOCTUYECCKOI'O KOHTPOJIA MNMPEAHA3HAYCHBI Jid yCTa-
HOBJICHUS CTENEHH pPabOTOCIOCOOHOCTH CHCTEMBI, JOKAJIM3allMU OTKA30B,
OIIPEAC/ICHUA UX XapaKTECPUCTUK WU MPUYHNH, CKopeﬁmero BOCCTaHOBJICHUS
paborociocoOHOCTH, ISl HAKOTUIEHUS, 0000IIEeHUST U aHaJn3a JaHHBIX, Xa-
paKkTepu3yrUHMX paboTOCHOCOOHOCTh CHCTEMBI. J[MarHo3 COCTOSIHUSI CHCTe-
MBI IPUHATO JEIUTh Ha TECTOBBIA M QyHKIMOHANBHBIN. [Ipn TecToBOM amar-
HO3€ UCTIOJNIb3YIOTCS CHENNaIbHO OATOTOBICHHbBIE NCXOJHbIE JaHHBIE U 3Ta-
JIOHHBIE PE3YJIbTAaThl, KOTOPHIE ITTO3BOJIAIOT IPOBEPSTH PabOTOCIIOCOOHOCTH
OTIpEIETICHHBIX KOMIIOHEHTOB CHCTEMBl. DYHKIIMOHAIBHBIN IMarHo3 OpraHu-
3yercst Ha 0a3e pealbHBIX HCXOMHBIX JaHHBIX, HOCTYMAIOIINX B CUCTEMY IPH
€€ MCIOJIb30BaHUH 10 MPSIMOMY HazHaueHHI0. OCHOBHBIC 33[ayll TEXHUYE-
CKOIl TMarHOCTHKH BKJIIOYAOT B ceOs:

® KOHTpOJIb HCIIPABHOCTH CHCTEMBI M IIOJHOTO COOTBETCTBHSI €€ CO-
CTOSTHMSL M DYHKIMH TEXHUYECKON IOKYMEHTAllNH;

® MPOBEPKY PabOTOCIOCOOHOCTH CHCTEMBI M BO3MOKHOCTH BBITIOJIHE-
HUsI BceX QYHKIMI B 331aHHOM pekrMe paboThl B JIT000H MOMEHT BPEMEHHU C
XapaKTepUCTUKaMH, 3aJaHHBIMH TEXHHYECKON IOKyMEHTaIHeH;

® TIOWCK, BBISBJICHUE M JOKAJIU3AINI0 NCTOYHUKOB M PE3YJIbTaTOB COO-
€B, OTKA30B M HEHCIIPAaBHOCTEH B CHCTEME.

Hanexnocts ¢pynkimonnposanus [IC Hanbosnee mMPOKO XapaKTepu3y-
eTCsl YCImOouuU80CmbI0, VI CIIOCOOHOCTBIO K 0€30TKa3HOMY (DyHKIIMOHHPO-
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BaHUIO, U 60CCHAHABIUGAEMOCMbIO PAOOTOCIIOCOOHOTO COCTOSHUS IIOCIE
IpoM30ILIeIIINX cO0EeB WM OTKa30B. B cBOIO ouepenb, yCTOHYMBOCTh 3aBU-
CUT OT YpOBHSI HEyCTpaHEHHBIX AedekToB M ommoOoKk u crocobHoctu TIC
pearupoBarh Ha MX MPOSBJICHHS TaK, YTOOBI 3TO HE OTPAXKAJIOCh HA MOKa3a-
Tenmsx HangexHocTH. [locnennee ompenensercs 3)GEKTUBHOCTBIO KOHTPOJIA
JaHHBIX, TOCTYNAIOINX M3 BHEIIHEH cpeibl, U CPEACTB OOHAPYKEHHS aHO-
Manmit pyakauorupoBanus [1C.

Boccmanasnueaemocms Xapaktepusyercs IONHOTOH M UIMTEIBHO-
CTBIO BOCCTAQHOBJIICHUS (YHKLIMOHUPOBAHMS MPOrpaMM B Ipoliecce Iepes3a-
mycka — pectapra. [lepesamyck no/mkeH oOecrieuuBaTh BO30OOHOBICHUE HOP-
ManpHOTO (yHKIHoHMpoBanus [1C, Ha 4ro TpeOyrorcs pecypcsl OBM n
Bpemsi. [IoaToMy MOTHOTa M [UIMTEIBHOCTh BOCCTAHOBIICHUS (DYHKIIMOHUPO-
BaHMs 1ocie cOOeB OTpakaloT KauecTBO, Hane:kHOCTh [IC M BO3MOXKHOCTH
€r0 UCIIOJIb30BaHHMS 110 MPSIMOMY Ha3HAYEHHIO.

INokazarenu HanexHocTH [1C B 3HAUNTEIBHOW CTENICHHU a/IeKBaTHBI aHa-
JIOTUYHBIM XapaKTePUCTHKaM, MPUHATHIM IS APYTHX TEXHUYSCKUX CHCTEM.
Haunbosee DIMPOKO HCIONB3YETCS KpUMEPUil OAUmenabHOCmu HApadomxu
Ha omka3. JI1d onpeneneHus STOi BENMYMHBI M3MepsieTcs BpeMsi paboTo-
CIOCOOHOTO COCTOSHHSI CHCTEMBI MKy ABYMs IOCICHOBATEIBHBIMH OTKa-
3aMH WM HA4aJoM HOPMaJbHOTO (D)YHKIIMOHHPOBAHHS CHCTEMBI MOCIE HHUX.
BeposATHOCTHBIE XapaKTePUCTUKH 3TOH BENMYMHBI B HECKONBKHX (hopMax
UCTIONIB3YIOTCSI KaK Pa3HOBUIHOCTH KpUTEpHEB HajexHocTH. Kputepuil Ha-
JI©KHOCTH BOCCTAHABIMBAEMBIX CHCTEM YUYUTHIBAET BO3MOXKHOCTH MHOTO-
KpaTHBIX OTKa30B W BOCCTAHOBJIEHUH. [IJIsi OLEHKN HAJE)KHOCTU TaKUX CHC-
TeM, KOTOPBIMH Hallle BCETro SBISIOTCS ciokHbIe [1C, KpoMe BepOsSTHOCTHBIX
XapaKTEepUCTUK HapabOTKU Ha OTKa3, BAXKHYIO POJIb HI'PAIOT XapaKTEPUCTHKH
(YHKIIMOHMPOBAHUS MOCIIE OTKa3a B IIPOIecce BOCCTAaHOBIEHHS. OCHOBHBIM
MOKa3aTelneM IpoLecca BOCCTAHOBJICHHS SBIAIOTCA OAUMENbHOCHb 60C-
CIMAano6Ienus 1 ¢ BEPOSITHOCTHBIC XapaKTEPUCTHKH. DTOT KPUTEPUH ydu-
TBIBA€T BO3MOXKHOCTH MHOTOKPATHBIX OTKa30B U BoccTaHoBieHHH. OGoOIe-
HHE XapaKTEePUCTHK OTKA30B M BOCCTAHOBICHHUI MPOU3BOAUTCS B KPHTEPHU
Koyppuyuenm zomoenocmu. DTOT TOKa3aTeNb OTPAXAeT BEPOSTHOCTD
UMETh BOCCTAHABIUBAEMYIO CUCTEMY B paOOTOCIIOCOOHOM COCTOSIHUM B IIPO-
W3BOJIbHBII MOMEHT BpeMeHH. 3HaueHHe Kod((uIMeHTa rOTOBHOCTH COOT-
BETCTBYET J0JIC BPEMEHH IOJIE3HOH pabOThl CUCTEMBI Ha JOCTATOYHO OOJb-
IIOM MHTEpBaJle, COAEePIKalleM OTKa3bl U BOCCTAHOBIICHUS.

HapaGoTka Ha 0TKa3 yYHTBIBACT CHUTYalMH MOTEPU paboTOCIIOCOOHOCTH,
KOrJia JUTUTENIbHOCTh BOCCTAHOBIICHUSI JOCTATOYHO BEIHMKA M MPEBBILIACT
NOPOroBOE 3HAYCHHE BPEMEHH, paszerstoniee cooblTHs c6os U oTkasa. [lpu
9TOM OOJIBIIIOE 3HAUYCHUE MMEKOT CPECTBA ONEPATUBHOIO KOHTPOJIS M BOC-
cTaHOBJIeHUs. KauecTBO NPOBECHHOI OTIIaIKH porpaMm 0oJjiee MOJHO OT-
pakaeT 3HaYCHUE UTUTEIBHOCTH MEXIY ITOTEPSIMH paboTOCIIOCOOHOCTH PO-
IPaMM — HaApabomKa HA OMKA306YI0 CUMYAUUIO, UIU YCHOUYUGOCIND, HE-
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3aBHCHMO OT TOT'0, HACKOJIbKO OBICTPO NPOHM30LIIO BoccTaHoBieHHe. Cpen-
CTBa OIEPATHBHOIO KOHTPOJI M BOCCTAaHOBJICHHS HE BIHMAIOT Ha HapabOTKy
Ha OTKa30BYI0 CHUTYallMIO, OJHAKO MOTYT 3HAYMTEIBHO YJIydIlaTh IOKa-
3aTeNN HaJeKHOCTH mporpamM. I1osTomMy IpH OleHKe HeO0OXOAUMOH OTial-
KU 1eJ1eco00pa3HO M3MEpsTh U KOHTPOJIHMPOBATH HAPaOOTKY HA OTKA30BYIO
CHTyallHIo, a 00bEM M JUIUTEIBHOCTH TECTHPOBAHUI B PALE CIydaeB ycTa-
HaBJIMBATh M0 HapaOOTKE Ha OTKa3 ¢ y4eToM 3(PPEKTHBHOCTH CPEACTB pec-
TapTa.

B peanpHbBIX cucTeMax IOCTHraeMas IpH OTJIaAKe W UCIBITAHUAX Hapa-
6otka Ha orka3 IIC oOBYHO mOMKHA OBITH COM3MEpHMa C HapabOTKOI Ha
OTKa3 alapaTypbl, Ha KOTOPOil ncnosiHsAeTcs nporpamMma. s cucrem obpa-
60TKH HH(OPMAIINH U YIPABICHUS B peallbHOM BpeMEHH HapaOOTKa Ha OTKa3
IpOrpaMM H3MepsieTcsl AECSITKaMU M COTHAMH 4acoB, a U 0CO00 BaKHBIX
WM IIHPOKO TUPAKHUPYEMBIX CHCTEM MOXKET JNOCTHIaTh IECATKOB THICAY Ya-
coB. [Ipum IOCTATOYHO PasBHTOM HPOTPAMMHOM OIIEPATHBHOM KOHTPOJIE H
BOCCTAQHOBJICHMH HapaOOTKa Ha OTKAa30BYIO CUTYallHI0O MOXET OBITh Ha
OIWH — JBa MOpPAIKAa MEHBIIE, YeM HapaboTka Ha oTKa3. PeanbHO OuYeHB
TPYOHO IOCTHYh HApaOOTKU HA OTKA30BYH) CHTYaLUIO Ha YPOBHE COTEH Ya-
COB, W MOATOMY JUISl TIOJYYCHHS BBICOKOH HAJC)KHOCTH NPOTpaMM HEBO3-
MOXHO OTPAaHHYMBATHCS TECTHPOBAHHUEM M OTIAAKOW 0e3 HCIOJIB30BaHHA
cpenctB pecrapra. HeBo3MOXHO obecnieynTh abCOTIOTHOE OTCYTCTBHE Jie-
(EKTOB MPOEKTHPOBaHUSA B CI0KHBIX [1C, BCIGACTBHE Yero HaJeKHOCTD MX
(YHKIMOHUPOBaHHS HMEET BCerla KOHEYHOE, OTpaHUYCHHOE 3HAUCHHE.

13.1. Jectabunusupyrowme cpakTopbl U MeTOAbI
obecne4vyeHuss HafEeXXHOCTU (PYHKLIMOHUPOBAHUSA
nporpaMmMHbIX CpeacTB

IIpu moboM BuAe NEATETHHOCTH IJIFOISIM CBOWCTBEHHO HETIPETyMBIIII-
JICHHO OIMINOATHCS, PE3yIbTATHI YETO MPOSIBIIIOTCS B MPOIECCe CO3NAHUS WIIH
MIPUMEHECHUST U3JeNuil Wi cucteM. B obmem cirydae moj ommOKoi moapa-
3yMeBaeTcs Je(eKT, MOTPEITHOCTh MITH HEYMBIIIICHHOE UCKaKeHHEe 00beKTa
w mporecca. [Ipu 3ToM mpesmnonaraercsi, 9T0 U3BECTHO MPABIIIEHOE, 3Ta-
JIOHHOE COCTOSIHHE 00BEKTa, 10 OTHOMICHHIO K KOTOPOMY MOXET OBITh OTIpe-
JIEJIEHO HaJlM4yhe OTKJIOHEHUs — degpexma unu owudku. Jljis cuctemaTuye-
CKO¥1, KOOPAMHUPOBAHHOW OOPHOBI C HUMHU HEOOXOJMMEBI MCCIeIOBaHUS (aK-
TOpPOB, BIMSIOMHX Ha HaaekHOCTH [IC co CTOPOHBI CIy4allHBIX, CYIIECT-
BYIOIIMX U MOTEHIIMAIHFHO BO3MOXKHBIX JE(PEKTOB B KOHKPETHBIX IMPOTpaM-
MaX. JTO MO3BOJHT IEICHAIPABICHHO Pa3padaThIBaTh KOMILIEKCH METOIOB
U CPEICTB 00ECIICYCHUST HAICKHOCTH CIOKHBIX [IC pa3muuHOro Ha3HAYCHUS
IIPH PEaNBbHO TOCTHKUMOM CHIDKCHHU YPOBHS Ie()EKTOB MPOCKTUPOBAHHS.
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TTocnenyrommuii anamu3 HangexHoctd [IC GazupyeTcs Ha MOZICITH B3au-
MOJICHCTBHS OCHOBHBIX KOMIIOHEHTOB, MPEICTABICHHBIX Ha puC. 46. O6bek-
mamu ya3eumocmu, BIUSIOMIMH Ha HanexxHOCTh [1C, sBstoTes

® UHAMHYCCKHH BBIYMCIUTENBHBIN IIpoIiecC 0OpaOOTKH JaHHBIX, aB-
TOMAaTH3MPOBAHHON MOATOTOBKU PELICHUH M BHIPAOOTKHM yNPABISIONINX BO3-
JICHCTBHIA;

e uH(OpMAaI, HAKOIUICHHAs B 0a3aX JaHHBIX, OTpaXKaromas 00beKTHI
BHEIITHEH Cpellbl, M MPOIECCH ee 00paboTKH;

® OOBEKTHBIN KOJ MPOTPaMM, UCIIOIHAEMBIX BBIYHCINTECIBHBIMHU CPEJI-
cTBaMH B mporecce pyHknronnposanus 11C;

e pHbOpMaIYs, BbAaBacMas HOTPEOUTEIAM U HA UCTIOJHUTEIbHBIEC Me-
XaHU3MBI, SBIISIOMANACS PE3yIbTaTOM OOpPaOOTKH MCXOAHBIX AAHHBIX M WH-
(opmarmun, HaKOIUICHHOI B 0a3e TaHHBIX.

Ha 5T 0OBEKTHI BO3HAECUCTBYIOT pa3IW4HBIC Oecmadunusupyroujue
¢axmopul, KOTOpBIE MOXKHO Pa3JeIUTh HAa BHYTPEHHHE, NMPHUCYIIHE CaMHUM
00BEeKTaM ys3BUMOCTH, ¥ BHELIHUE, 00YCIOBICHHBIE CPEOil, B KOTOPOIl 3TH
00BEKTH QYHKIMOHUPYIOT. BHympennumu ucmounukamu yepo3 HaIexKHO-
cTi GYHKIMOHUPOBaHUS CIOXHBIX [IC MOXKHO cuMTaTh ciexyromue nedex-
TBI TIPOTPaMM:

® CHCTEMHBIE OINMOKM IIPU MOCTaHOBKe Iejiel m 3amad cosmanus I1C.
pu (HopMyIUpOBKE TpeOOBaHMH K (PYHKIMAM M XapaKTEePUCTHUKAM PEIICHUS
3aja4, ONpPEIEICHUHN YCIOBUH M ITapaMeTpOB BHEIIHEW CpeAbl, B KOTOPOH
npeacrout npumensts [1C;

® ATOPUTMHUYECKHE OLIMOKHM pa3pabOTKH NpH HEMOCPEACTBEHHOH cIie-
mudukamy GyHKIUHA TPOTPaMMHBIX CPEJICTB, IPH OMPEACICHIN CTPYKTYPbI
1 B3aMMOJICHCTBHS KOMIIOHEHTOB KOMIUICKCOB IPOTpaMM, a TaKXKe MpPHU HC-
MI0JIb30BaHNH HHpOpManuy 0a3 JaHHBIX;

e OmMOKM MPOTPaMMHUPOBAHUS B TEKCTaX NMPOTPaMM U OITMCAHMAX JaH-
HBIX, @ TAK)Ke B HCXOJIHOH M PE3yJIbTHPYIOIIECH TOKyMEHTAIIM Ha KOMIOHEH-
761 ¥ I1C B 1ienom;

® HeloCcTaTouHyIo 3(Pp()EeKTHBHOCTh MCHOIB3YEMBIX METOAOB M CPEICTB
OTIepaTHBHOMN 3aIIUTHI IPOrPaMM U JIAHHBIX OT cOOEB M OTKa30B U obecrede-
HUSI HajeskHocTH (pyHKumonuposanus [IC B ycnoBusX ciy4aifHbIX HETaTHB-
HBIX BO3AEHUCTBUN.
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Buewinumu decmabunuzupyrowgumu hpaxmopamu, OTpaxaroliuMucs Ha
HAJIC)KHOCTU (PYHKIIMOHUPOBAHUS MEPCUUCICHHBIX O0BEKTOB YSI3BUMOCTH
B IIC, sBnsitoTCS:

® OIIMOKH ONEPAaTUBHOTO M OOCITYKHMBAIOILICTO TIEPCOHANIA B TPOIIECCE
skcruryartaryn [1C;

® HNCKaXCHHS B KaHAIAX TEICKOMMYHHUKAIMH WH(POPMALHHU, IIOCTY-
Maromiel OT BHEITHIX MCTOYHUKOB W IIEpeIaBacMOi MOTPEOUTEIIM, a TaKkKe
HEIOIYCTHMBIE [T KOHKPETHOH HH()OPMAIIMOHHOI CHCTEMBI XapaKTepPUCTH-
KM TIOTOKOB BHEIITHEH WH(pOpMAannu;

e cOOM ¥ OTKAa3bl B aNlapaType BEIYMUCIUTECIBHBIX CPEICTB;

® KM3MCHCHHS COCTaBa U KOH(UTYpAIMH KOMIUIEKCA B3aHMOJICHCTBYIO-
el anmaparypsl MH(OOPMAIMOHHONW CHUCTEMBI 3a TPEICIbl, POBEPCHHBIC
MIPHU HMCIBITAHUSIX WIH CEPTH(UKAIUMU U OTPAKCHHBIC B AKCIUTYaTallMOHHOU
JIOKYMEHTAIUH.

ITonHoe ycTpaHeHue MepevYHCICHHBIX HETaTHUBHBIX BO3IEHCTBUN U Je-
(eKTOB, OTpaXKAIOMIUXCS Ha HAJAKHOCTH (PYHKIIMOHUPOBAaHUS CIOXKHBIX [1C,
MIPUHITUIIHATEHO HEBO3MOXKHO. [IpobieMa cocTOUT B BBIABICHHU (DaKTOPOB,
OT KOTOPBIX OHH 3aBHCAT, CO3JAaHWH METOJOB M CPEICTB yMEHBIICHUS WX
BIMSIHAA Ha HajexxHocTh 11IC, a takxke B 3((EeKTUBHOM pacmpenelcHUN pe-
CypCOB Ha 3aIUTy Ul oOecriedeHns HeoOXOMMOM HaIe)KHOCTH KOMIDIEKCa
MIpOTpaMM, PaBHOIIPABHOTO TIPH UX PEaTbHBIX BO3ICHCTBHAX.

Pazniuus MeXAy OKUIACMBIMU M TOJYUYCHHBIME PE3yJbTaTaMu (yHK-
[IMOHUPOBAHHS MPOTPaMM MOTYT OBITh CJIEACTBHEM OINHOOK HE TOJHKO B
CO3/IaHHBIX TPOTrpaMMax M JaHHBIX, HO ¥ CUCTEMHBIX OIIHMOOK B TIEPBUYHBIX
TpeOOBaHUAX CICIU(PUKAINN, SBUBIIMXCS HCXOIHON 0a30i MpH CO3MaHUU
I1C. Tem cambIM NposBIIsieTCS OOBEKTUBHASL PEATIBHOCTb, 3aKJIIOYAIOLIAsICS B
HEBO3MOXXHOCTH a0COTIOTHON KOPPEKTHOCTH U TONHOTHI MCXOJHBIX TaHHBIX
JUTS TIpoeKTHpoBaHus cnenudukanuii cioxubix [1C. Ha mpakTike B mporec-
ce pazpabotku IIC ucxomHsie TpeOOBaHUS YTOUHSIOTCS U JIETATH3HPYIOTCS
IO COTJTIACOBAHMIO MEXTY 3aKa3UMKOM U pa3padboTuukom. ba3oit Takux yrou-
HEHHH SABILTIOTCS HEe(OPMATU30BaHHBIC MPEICTABICHAS U 3HAHUS CHCIIAAIH-
CTOB, a TAKXKE PE3yNbTaThl IPOMEKYTOUHBIX ATAIOB MpoeKTHpoBaHus. OqHa-
KO YCTaHOBUTH OWIUOOUHOCHIb UCXOOHBIX OAHHBIX U CheyuduKkayuil eue
TpyAHEEe, YeM OOHAPYKUTh OIMIMOKH B CO3JaHHBIX MPOrpaMMax M JaHHBIX,
TaK KaK IPUHIMITHAIBHO OTCYTCTBYIOT (POPMAaIM30BaHHBIC TAHHBIC, KOTOPHIC
MOJKHO HCIIOJIb30BaTh KaK ITAJOHHBIC, U UX 3aMEHSIOT He(OpPMATU30BaAHHBIC
MpeICTaBIeHHS 3aKa3UNKOB U Pa3pabOTUYUKOB.

CreneHb BIUSHUS BCEX BHYTPEHHUX JECTAOMIU3UPYIOMHUX (HAKTOPOB, a
Tak)Ke HEKOTOPBIX BHEITHHUX yrpo3 Ha HamexHocTh [IC ompenensercst B Hau-
OOJIBIICH CTCTICHU KAYeCHEOM MEXHO02Uil RPOEKMUPOSAHUA, PA3PAdom-
Ku, conpogodicoenus u ooxymenmuposanus IIC v ux OCHOBHBIX KOMIIOHEH-
ToB. [Ipu orpaHudeHHBIX pecypcax Ha pa3pabotky [1C mns moctmkeHus 3a-
JTAHHBIX TPEOOBAHMIA M0 HAJC)KHOCTH HEOOXOAMMO YIIpaBICHHUE 00CCIICUCHH-
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€M KauecTBa B TEUCHHE BCETr0 LUKJIA CO3JIaHMs MPOrpaMM M JaHHBIX. Takoe
yIpaBjeHUE MpPEIIoJIaraeT BBICOKYIO IMCIMIUIMHY W HPOEKTHPOBOYHYIO
KYJIBTYPY BCEro KOJUICKTHBA CIIELHAJIHMCTOB, MCIOJb30BAaHUE MM METOMAMK,
TUIIOBBIX HOPMATHBHBIX JJOKYMEHTOB M CPE/ICTB aBTOMATU3aLMH Pa3pabOTKH.
Kpome Toro, obecieuenne kadectBa [IC mpemnoriaraer (gopmaim3anuio u
CepTU(UKALNIO TEXHOJIOTHU MX pa3pabOTKH, a TAKKe BBIICICHUE B CIICLU-
aNbHBIA IpOLiECC MOATAIHOTO M3MEPEHHs M aHAJIU3a TEKYLIero KayecTBa
CO371aBaeMbIX ¥ MPUMEHIEMbIX KOMIIOHEHTOB. [1OTIBITKY CO30aHus CIIOXKHBIX,
pacupenenenusix IIC Ha 6a3e MymbTHIIpOIiecCOpHEIX OBM m KoHIenmmn
KITUEHT-cepBep 0e3 mcrmoib3oBaHus 3(P(EKTUBHBIX TEXHOJOTHHA M CPEACTB
ABTOMATH3aLUH [TPOCKTUPOBAHUSI CBS3aHBI C BEICOKMM PHUCKOM IOJIHOTO TPO-
BaJsla IIPOCKTOB BCIIEACTBHE TPYIHOCTEH obecrieueHns: HeOOX0AMMON Ha/lexK-
HOCTH (DYHKIIHOHUPOBAHUS TAKHX CUCTEM.

13.2. MeToabl obecneyeHUs HageXXHOCTU
nporpaMMHbIX CpeacTB

B coBpeMEeHHBIX aBTOMAaTH3MPOBAHHBIX TEXHOJOTHAX CO3IAHUS U Pas-
BUTHSA, cIOKHBIX [IC ¢ mo3unun obecreueHuss uX HeOOX0IUMOM U 3a1aHHOM
Ha/IeKHOCTH MOYKHO BBIJICTUTH METOBI M CPECTBA, TO3BOJIAIONIHE:

® co3z0asamv RPOZPAMMHbBIE MOOYAU U (PYHKUUOHATbHBIE KOMNO-
HeHmbl BBICOKOTO, TaPAaHTHPOBAHHOI'O Ka4eCTBa,

® npedomepawams Oepexkmol npoekmupoeanusn 3a cuetr >pdexTHs-
HBIX TEXHOJIOTHH U CPEJCTB aBTOMAaTH3allK 00ECIEYCHHUs BCEro )KU3HEHHO-
T'O IMKJIa KOMIUIEKCOB NPOTPaMM 1 0a3 TaHHBIX;

® olunapyycuseamy u ycmpauame paziuunvie Oedexkmovl U OWIUOKU
MIPOCKTUPOBAHMS, Pa3pabOTKH M CONMPOBOXKICHUS MPOrPaMM ITyTEM CHCTEMa-
THUYECKOTO TECTUPOBAHMS Ha BCEX 3Tanax >kn3HeHHoro nukna [1C;

® yoocmoeepamov OOCMUZHYMOE KAYECME0 U HAOEHCHOCHb (PyHK-
yuonupoganus I1C B nponecce UX UCHBITAHUNA U cepTU(HUKALIUH TIepe] IIe-
penadeil B peryisapHyIO 3KCIUTyaTaluIo;

® ONEpamueHoO GvIAGNAMb NOCTEOCMEUA OePeKnmos npozpamm u
OaHHBIX W BOCCTAHABIMBATH HOPMAJbHOE, HAAEKHOE (QYHKIHOHHUPOBAHHE
KOMIUIEKCOB ITPOTPaMM.

KommekcHoe, CKOOpAMHHUPOBAHHOE NPUMEHEHHE 3THUX METOJIOB H
CPEZACTB B IpoLecce Co3AaHusl, pa3BuThs 1 npumeHenus [1C mo3Bosnser uc-
KJIFOYaTh HEKOTOPBIE BHIBI YIPO3 WM 3HAYUTENBHO OCNAOISTh UX BIHSHUE.
Tem cambIM ypoBeHb mocturaemoil HaneskHoctn [IC craHOBHTCS TpencKa-
3yeMBIM U YIpaBIIsieMbIM, HEITOCPEACTBEHHO 3aBUCSIIM OT PECYPCOB, BBIZIC-
JSIEMBIX Ha €ro JOCTHXKEHHE, a TJIaBHOE OT KayecTBa M 3()(EKTHBHOCTH TEX-
HOJIOTHH, MCIIOIb3YeMOH Ha BceX dTanax >kxn3HeHHoro nukna [1C.

Bce npuHIMIBL 1 METOABI 00ECTIEYeHNST HAaJIe)KHOCTH B COOTBETCTBHH C
UX TIeJTbI0 MOXHO pa30UTh HA YETBHIPE TPYIILI: npedynpedicoenue ouuoox,
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oOHapycenue ouwuboK, ucnpaesienue OuwudoOK U obecneuenue yCmouiueo-
cmu K owtuokam. K nepBoii rpyrme OTHOCATCS TIPUHIIMITBEI K METOJBI, IO3BO-
JISIOIIAE MUHUMHU3UPOBATh WA BOOOIIEC UCKITFOYUTH OIIMOKH. MeTonbl BTO-
PO¥i TPYIIIBI COCPEAOTOYNBAOT BHUMAHUE HA (PYHKIIUSIX CAMOTO MPOrPaMM-
HOro oOecreyeHHs, TIOMOTAIOIINX BBIBIAATE ommOKu. K Tperseil rpymme
OTHOCATCSL (PYHKIIMH TPOTPAMMHOTO OOECTICUCHHMS, NMpeIHa3HAYCHHBIC IS
WCTIPABJICHUS OMMOOK WIIM WX IIOCIEACTBUI. YCTOWYMBOCTh K OMIMOKaM
("eTBepTast rpymma) — 3T0 Mepa CIIOCOOHOCTH CUCTEMBI IPOrPaMMHOTO 00ec-
TIe9eHUS MPOA0IDKATh (QYHKIIMOHUPOBAHUE IIPH HATMYIHUHU OIIHOOK.

13.2.1. lIpenynpe:xaeHue ommno0K

K 3T0i#t rpyIine OTHOCSTCSI IPUHITUITBI U METOJIBI, I[eJb KOTOPBIX — HE JI0-
MYCTHUTh MOSBJIECHUS OIIUOOK B TOTOBOM MporpaMme. BOJIBITHHCTBO METOI0B
KOHIIEHTPUPYETCST Ha OTIACIBHBIX MpOIleccax MEpeBoJa W HAMpaBlIEeHO Ha
MpeaynpexaecHie OmuOOK B 3TUX Mpoieccax. X MOKHO pa30uTh Ha Clie-
JYIOIINE KATETOPHUH:

® METOJbI, MO3BOJSIOIINE CIPABUTHCS CO CIOKHOCTBIO, CBECTH €€ K
MHHHUMYMY, TaK KaK 3TO — IJIaBHasl IPUIHNHA OMIHOOK TIEPEBO/Ia;

® METOJBI JOCTIKEHHS OOJBIIEH TOYHOCTH TIPH TIEPEBO/IE;

® METOJBI YIyUIIeHHsT 06MeHa HHPOpMAaHei;

® METOIbl HEMEUICHHOTO OOHAPYXXEHHWS M YCTPAaHEHHs OIIHOOK. DTH
METO/IbI HaIpaBJIeHbl Ha 0OHAPYKEHHE OIMMOOK Ha KasKIOM IIIare mepeBoja,
HE OTKJIaAbIBasA A0 TCCTUPOBAHHWA IPOIrpaMMBI ITOCJIC €€ HAalTUCAHUA.

JlomkHO OBITh OYEBUAHO, YTO MPENYNPEXICHUE OIIHOOK — ONTUMAllb-
HBIA MyTh K JOCTHXXEHHUIO HAIS)KHOCTH IPOrPAMMHOT0 00€eCTeUeHMsI.

Jlyumuit crioco6 00ecreunuTh Hale)KHOCTh — MPEKIEC BCEro HE JOMyC-
TUTh BO3HMKHOBEHHS OIIHOOK. ["apaHTUPOBATh OTCYTCTBHE OLIMOOK, OJHAKO,
HEBO3MOYKHO HHKOT/IA. J[pyrue TpH IPYIIIEI METOIOB OMTMPAIOTCS Ha TPEIIo-
JIOKEHHUE, YTO OMIMOKH BCE-TaKH OYIyT.

13.2.2. O6HapyxeHue OLIMOOK

Ecnmm mpennonarate, 4TO B NPOrpaMMHOM OOECIIEUYCHHH KaKHe-TO
OoImMOKH Bce ke OyayT, To aydmas (TIocie MpenynpeKICHAs OMUO0K) CTpa-
Terus — BKIIOYUTH CPENCTBA OOHAPYXKEHHs OIIMOOK B CaMO NPOrpaMMHOE
obecrieueHue.

BoNBIIMHCTBO METOOB HAIpPaBJIEHO 10 BO3MOXKHOCTU Ha HE3aMeJUIH-
TenbHOE OOHapykeHue cboeB. HemeenHoe oOHapykeHHE UMEET JBa Mpe-
HMMYILECTBA: MOXXHO MHMHHUMH3UPOBATH BIMSHHE OLIMOKH ¥ IIOCIEIYFOLIHE
3aTpyJHEHUs! JIJIsl YeJIOBEKa, KOTOPOMY MPUIETCS U3BJIEKaTh MH(POPMALIUIO O
Heid, HAXOIUTh €€ U UCTIPABIITS.

Mepbl 10 0OHAPYXKEHUIO OLIMOOK MOXHO Pa30UTh Ha JBE IOIATPYIIIbL:
naccueHple TIOTBITKA OOHAPY)KUTh CUMIITOMBI OIIMOKH B Ipoliecce «00bId-
HOI» pabOTHl NPOrPaMMHOTO OOECHEUCHUS! U aKMUGEHble TIOTBITKA IpPO-
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IpPaMMHOM CHCTEMBI IIEPUOIMYECKN 00CIIEIOBATH CBOE COCTOSIHUE B MOUCKAX
MIPU3HAKOB OIINOOK.

Ilaccusnoe obnapyscenue. Mepbl 110 0OOHAPYKEHHIO OIIMOOK MOTYT
OBITh NMPUHSTHl HA HECKOJBKUX CTPYKTYPHBIX YPOBHSX MPOTPAMMHOM CHUCTE-
MBI 37ech MbI OyJIeM paccMaTpUBATh YPOBEHb HMOACHUCTEM, WM KOMIOHEH-
TOB, T.€. HaC OyIyT HHTEPECOBATh MEPHI 0 OOHAPYKEHHIO CHMIITOMOB OIIH-
00K, peANpPUHAMAaEMbIE IIPU TIEPEX0/Ie OT OJHOTO KOMIIOHEHTA K JIPyroMy, a
TaKke BHYTPH KOMIIOHEHTa. Bce 3T0, KOHEYHO, IPUMEHNMO TaKKe K OTACITb-
HBIM MOJYJISIM BHYTPH KOMIIOHEHTA.

PazpabateiBast 3T MEpBI, MBI OyJJEM OIHPATHCS Ha CIEIYIOIIEE.

B3zaumnoe neoosepue. Kaxnplii 13 KOMIIOHEHTOB JOJDKEH IPEIIOJia-
raTh, 4TO BCE Apyrue coaepkar omuoOku. Korna oH nosiydaer kakue-HUOYAb
JaHHBIE OT JPYroro KOMIIOHEHTa WJIM M3 UCTOYHHKA BHE CHUCTEMBI, OH JO0JI-
JKEH IpearonaraThb, 4YTo JaHHbBIE MOTYT ObITh HENPAaBUILHBIMH, U TIBITATHCS
HaWTH B HUX OIIMOKH.

Hemeonennoe oonapyscenue. OmmoOKy HEOOX0UMO OOHAPYKUTH KakK
MOXKHO paHbIlle. DTO HE TOJIBKO OIPaHNYMBAET HAHOCHMBIH MMH YIIEepO, HO U
3HAYUTEIBHO YIPOIIAET 3aJauy OTJIaJKH.

H36u1mounocms. Bee cpencrBa oOHapyKeHHs OMIMOOK OCHOBaHBI Ha
HEKOTOpOii (hopMe H30BITOUHOCTH (SIBHOW WITN HESBHOM).

Korna pa3pabaTbeiBatoTcst MEpHI 110 OOHAPY>KEHUIO OMNOOK, BaXKHO TPH-
HATb COIVIACOBAHHYIO CTPATETHIO JUIS BCeil cucreMsl. JleicTBUs, NMpennpu-
HUMaeMble Mocje OOHapyKeHHsl OIIMOKH B IMPOTrPaMMHOM OOeCledeHHH,
JIOJDKHBI OBITh €IMHOOOPAa3HBIMHU JIJIsl BCEX KOMIIOHEHTOB CHCTEMBI. JTO CTa-
BUT BOIIPOC O TOM, KaKhe MMEHHO JEWUCTBHs CJIeIyeT HpEeNNpPUHATH, KOTnAa
omubka oOHapyxeHa. Hamnyudiee pemieHue — HEMEAJICHHO 3aBEPIIUTh BbI-
MOJIHEHHE MPOTpaMMbl WM (B CIydae ONEpallMOHHOW CHUCTEMBI) NEPEBECTH
LEHTPAIBHBIHN IIpomeccop B cocTossHUE oxumanus. Korna mogobHas crpate-
rus ObIBaeT HelenecooOpa3HOl (HampuMep, MOXKET OKa3aThesl, 4TO MPHOCTa-
HaBIIMBATh pabOTy CHCTEMBI HeNb3s). B TakoM cirydae MCIOIb3YyeTCs] METON
pezucmpayuu owubok. OnicaHre CUMITOMOB OIMIMOKH U «MOMEHTAJIbHBII
CHHMMOK» COCTOSIHUSI CHCTEMBI COXPaHSIOTCSI BO BHEIIHEM (haiiie, mocie 4ero
CcHCTEMa MOXKET MPOJI0JDKATh paboTy. DTOT (aiin mo3gHee OyJaeT u3ydeH 00-
CIIy’)KMBAIOLIMM TiepcoHasoM. Ho Bceraa mprocTaHOBHUTH BBINOJIHEHHE HPO-
rpaMMbl, Y€M PETUCTPUPOBATH OLINOKH.

Axmuenoe obénapysycenue omubok. He Bce ommOKH MOKHO BBISIBUTH
MACCUBHBIMU METOJIaMH, MOCKOJBbKY 3TH METOJbl OOHApPYKHMBAIOT OIMIMOKY
JIMIIB TOT/IA, KOTJIa €€ CUMIITOMBI T10/IBEPraloTCs COOTBETCTBYIOLIEH POBEp-
kKe. MOXHO senaTh W JONOJHHUTENbHBIC IIPOBEPKH, €CIH CIIPOEKTUPOBATH
crenuaibHbIe MPOTPaMMHBIE CPEJCTBA JUISi AKTHMBHOT'O ITOWCKA HMPU3HAKOB
omnboK B cucteMe. Takue cpeicTBa HA3bIBAIOT CPEOCHEAMU AKMUBHOZO0
oOHapyIcenus ouuooK.
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AKTHBHBIE CpelicTBa OOHApY)XEHHsI OIIMOOK OOBIYHO OOBETUHSIOTCS B
OUaZHOCMUYEeCKUIl MOHUMOP . TIApAIUIENbHBIA MPOLECC, KOTOPBIN MepHOAH-
YECKH aHAJIM3UPYET COCTOSHHE CHCTEMBI C LENBI0 OOHAPYKUTH OMIMOKY.
Bosnpie nporpaMMHBIE CUCTEMBI, YIIPABISIONUINE pECYpcaMu, 4acTo COZAEp-
KaT OIIMOKH, NPHBOLIME K MOTEPE PECypcoB HA JUIMTENbHOE Bpems. Ha-
IpUMep, yHpaBJieHHe aMATHIO ONEPalMOHHON CHCTEMBI CHAeT OJIOKM HaMsi-
TH «B apeHIy» HpOrpaMMmaM II0Jb30BaTe]ell U APYTUM YacTsM OIlepanuoH-
HOH cuctembl. OmuOKa B 3TUX CAMBIX «IPYIHX YaCTAX» CHCTEMBI MOXET
MHOTZIa BECTH K HENPaBHIBHOH paboTe ONOKa yNpaBlICHUs MaMATHIO, 3aHU-
MAOIIErocsi BO3BPATOM CHAHHOW paHee B apeHAy NaMATH, YTO BBI3BIBACT
MeJIGHHOE BBIPOXKJCHUE CUCTEMBI.

13.2.3. UcnpaBienue omnook

CreyroImui mar — MeTo/Ibl HCIPaBIICHHS OIIHOOK; MOCIIe TOro KaK OIIHO-
Ka oOHapyxeHa, MO0 OHa caMa, JIM0O ee MOCIEICTBHS JIOJKHBI ObITh UCTIPAB-
JIEHBI TIPOrpaMMHBIM obecrieuenueM. lcnpasnenue ommoOoK caMoil cucteMoi —
TUIOIOTBOPHBINA METOJI MPOSKTUPOBAHKS HAJIC)KHBIX CHCTEM allllapaTHOro obec-
neyeHnsi. HekoTopeie yCTpoHCTBa COCOOHBI OOHAPYKUTh HEUCHPABHBIC KOM-
MOHEHTHI U MEPEHTH K HCTOIb30BAHUI0 UICHTUYHBIX 3aMacHbIX. AHAJIOTHYHbIC
METO/Ibl HEMPUMEHHUMBI K MPOrPAMMHOMY OOECIIEUCHHUIO BCICICTBUE TITyOOKHX
BHYTPEHHHX Pa3jInuuil MEeXIy COOSIMHU armapatypbl U OLIMOKAMH B MPOrpam-
Max. Eciti HeKOTOpBIi TIPOrPaMMHBII MOJTYJIb COEPIKHUT OIIUOKY, UICHTUYHbIC
«3aracHbIe» MOJIYJIM TaKkKe OYIyT CONEepKaTh Ty JKE OIIHOKY.

Jpyroii moaxoa K HCHPABJICHUIO CBSI3aH C MONBITKAMU BOCCTAHOBUTH
pa3pylIeHus, BbI3BaHHBIE OIIMOKaMHM, HAlPUMEp MCKa)KEHHs 3amnuceld B 0aze
JAHHBIX WU YIPaBILSIOMMX TabauLax cucteMsl. [lonb3a oT MeTo10B 60pbOBI
C UCKa)XEHUSIMHM OTpaHNYEHa, MTOCKOJIBKY TPEJIIoNaraeTcs, YTo pa3paboTink
3apaHee NpeayrajacT HECKOJIbKO BO3MOIKHBIX THIIOB HCKa)XKEHHH M Tpeny-
CMOTPHT IPOrPAaMMHO peanu3yeMbie QYHKIMU Ui UX yCTpaHEeHus. DTO Mo-
XO0)KE€ Ha MapajioKC, MOCKOJIbKY, €CITH 3HAThH 3apaHee, KaKue ONIMOKH BO3HHK-
HYT, MOKHO OBLIO OBl MPHUHATH JOMOJHUTEIBHBIE MEPHI 0 MX MPEIyIpPeikK-
nenuro. Ecnu MeToibl JTUKBHIAIMU TOCIEACTBUN COOEB HE MOTIYT OBITh
000011eHbI 7151 pabOThl CO MHOTMMH THUITAMHU MCKA)XKEHHH, JydIlle BCEro Ha-
NPaBJIATh CHIBI M CPENCTBA Ha IpEAyNpexaeHHe oimnbokx. Bmecro Toro,
4T0OBI, pa3padaThiBasi ONEPALUOHHYIO CHUCTEMY, OCHAIIaTh €€ CPEeJCTBAMH
06Hapy)KeHI/I$[ 1 BOCCTAHOBJICHUA LICIIOYKH MCKAXKCHHBIX Ta6HI/II_[ nuin yrpasB-
JISIFOIKMX OJIOKOB, CJIEZ0BaJIO ObI JIydIlle CIPOEKTHPOBATh CHCTEMY TaK, 4TO-
6BI TOJIBKO OJIMH MOAYJIb UMEJI TOCTYII K 3TON LCIIOYKE, a 3aTEM HaCTOWYHUBO
IIBITATHCA y6eJII/ITI)C$[ B IMPaBHUJIbHOCTH 3TOT'O MOIYJIA.

13.2.4. YcTOHYHBOCTH K OIIHOKAM

MeTo/1bl 3TOM IPYIIIBI CTABAT CBOEH IeJIbi0 00ecreunTh (PyHKIMOHUPO-
BaHHE NPOrPaMMHON CHCTEMBI NPW HaIW4MU B Hel ommOok. OHM pa3OuBa-
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I0TCS Ha TPH MOJTPYIIIBL: JTUHAMUYECKAss U30BITOYHOCTb, METOBI OTCTYIIJIE-
HUSI ¥ METO/IbI U30JISILIUH OLIHOOK.

1) VcToky KOHUENIUU OUHAMUYECKOU U30bIMOYHOCHU TISXAT B MPO-
eKTHPOBaHMH alnapatrHoro odecnedeHus. OQUH U3 MOAXOAOB K AWHAMUYE-
CKO#l M30BITOYHOCTH — Memood 2010co6anus. Jlanapie 00padbaTHIBalOTCS He-
3aBUCHMO HECKOJIBKUMH HACHTUYHBIMH YCTPOMCTBAMH, U PE3yIbTaThl CPAB-
HUBatoTcs. Eciii GOJBIIMHCTBO YCTPOWCTB BEIPAOOTaIO OJMHAKOBEHIN pe-
3yNIBTAT, 3TOT PE3YJIbTAT M CUNUTACTCS NPABHIBHBIM. Il OmATH, BCIEACTBHE
0c0o00# TPUPOIEI OMHOOK B IPOTPaMMHOM OOECIIEYCHHMH ONIHOKA, MMEIO-
masicst B KOMHUHU NPOTPAMMHOTO MOy, OydeT TakKe MPHUCYTCTBOBATH BO
BCEX APYIMX €ro KOMUSX, MOATOMY MJesl FOJIOCOBaHUs 3]1€Ch, BUAUMO, He-
npuemiema. [IpemyiaraeMplii WHOTAA MOJAXOJ K PELICHUIO 3TOH HPOOJIEMBI
COCTOUT B TOM, YTOOBI IMETh HECKOJIbKO HEMJJCHTHYHBIX KOITUH MOIYJIsl. DTO
3HAYUT, YTO BCE KOIIMH BBIIOJIHSIIOT OJJHY U TY ke (pyHKIMIO, HO MO0 peau-
3YIOT pa3iIM4HbIe ANTOPUTMBI, JIMOO CO3/laHbl Pa3HBIMH Pa3pabOTUNKAMH.
3T0T Moaxox OecTepCHEKTUBEH MO CICAYIONMM MpH4nHaM. YacTto TpymHO
MOJTYYUTh CYIIECTBEHHO pa3HbIe BEPCHU MOJYJIS, BBHIOJIHSIOMINE OJHMHAKO-
Bble QpyHKIMU. Kpome Toro, BO3HMKaeT HEOOXOAUMOCTh B JOMOJTHUTEIEHOM
MIPOTPaMMHOM OOECHEYECHUH Ul OPraHW3allii BBINOJHEHUS 3THUX BEPCHI
TapauIeNIbHO WM TIOCIIEIOBATENbHO U CPABHEHUS PE3YNIBTATOB. DTO JOMOJ-
HHUTEJIFHOE IPOrpPaMMHOE 00ECTIeUeHHE MOBBIIIAET YPOBEHB CIOKHOCTH CHC-
TEMBI, YTO, KOHEYHO, IPOTUBOPEUUT OCHOBHOM HJIE€ NMPEAYIIPEKICHUS OLIU-
6OK — CTPEMUTHCA B IICPBYIO OYEPECIb MUHUMU3SUPOBATH CJIIOKHOCTb.

Bropoii moaxon Kk AMHAMHYECKONW M30BITOYHOCTH — BBIMOIHATH 3TH 3a-
MaCHBIC KONHMU TOJIBKO TOrJa, Korga pe3yibTaThbl, IMMOJTYUCHHBIEC C ITOMOIIBIO
OCHOBHOH KOIIH, MpU3HAHbI HCTIPABUJIbHBIMU. Ecmm sTo IMpoUucCxoauT, Cuc-
TeMa aBTOMATHYECKH BBI3BIBACT 3allacHYIO Komuio. Ecim u ee pe3ynbraTsl
HETIPaBUIIbHBI, BBI3BIBACTCS APYTas 3amacHast KOMHUS U T. 1.

2) Bropas moarpynna MeTogoB 00ecIedeHus] yCTOWINBOCTH K OIIMOKaM
Ha3bIBACTCS] MEMOOAMU OMCIMYRIEeHUA VT COKPAIIEHHOTO 00CITyKIBaHHS.
OTH MeToxIbl MpUEMIIEMBl OOBIYHO JIMIIb TOTJA, KOT/AA Al CHCTEMBI IpO-
IpaMMHOTO 00ecCredeHHs CYyIIECTBEHHO BaKHO KOPPEKTHO 3aKOHYHMTH pabo-
Ty. Hanpumep, ecnu ommobka oka3pIBae€TCs B CUCTEME, YIPABISIONIEH TEXHO-
JIOTUYCCKUMU MPOonCCCaMu, U B PE3YJIbTATE 3Ta CUCTEMA BbBIXOAUT U3 CTPOA,
TO MOKET OBITh 3arPy>KEH U BBIIIOJIHEH 0COObIH (parMeHT MporpaMmsl, Mpu-
3BaHHBIN MOJCTPAX0OBaTh CUCTEMY U oOecreunTh Oe3aBapHilHOE 3aBepIICHHE
BCEX YIIPABIIIEMBIX CUCTEMOM IIPOLIECCOB.

3) IocaenHsist MOATPYIINA — MeMOObl U30AAYUY OwiudoK. OCHOBHASI UX
uzaess — HE JaTh IOCIEICTBHUSAM OIIMOKM BBINTH 3a TIPENeNbl KaK MOKHO
MEHBIIEH YacTH CHCTEMBI NPOTPAMMHOTO OOECHEYEHHs, TaK YTOOBI, €Cin
omubKa BO3HUKHET, TO HE BCS CHCTEMa OKa3ajlach HEpabOTOCIIOCOOHOH; OT-
KJIFOYAIOTCSl JIMIIb OTHAEJbHbIe (DYHKIMM B CUCTEME JIMOO HEKOTOphIe e
nosjp3oBareny. HampuMep, BO MHOTHX ONEPAlMOHHBIX CHCTEMax H30JHUpY-
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FOTCSl OIIMOKU OTHAEIBHBIX TOJB30BaTeNCH, TaK 4TO COOM BIHSIET JIAIIb HA
HEKOTOpOE MOJMHOXKECTBO MOJIb30BATEleH, a CCTeMa B 1IEJIOM MPOJO0JIKAET
¢byHKIMOHUPOBaTh. B TeneOHHBIX MEpeKITIOYaTeIFHBIX CHCTEMaX I BOC-
CTaHOBJICHUS TMOCIIE OMIMOKYU, YTOOBI HE PUCKOBATH BBIXOJOM M3 CTPOS BCe
CHCTEMBI, TIPOCTO Pa3pPhHIBAIOT TEIC(OHHYIO CBA3b. Jpyrie MeTOIbI H30JISIIHN
OIMOOK CBS3aHBI C 3aIUTON KaXKIIOW M3 MPOTPaMM B CHCTEME OT OIIHMOOK
apyrux mnporpamm. OmmoOKa B MPHUKIAIHONW IMPOrpaMMe, BBIIOIHIEMON IO
YIpaBJICHHUEM OTIEPAIMOHHONW CHCTEMEI, JODKHA OKa3bIBaTh BIMSHUE TOJIHKO
Ha 3Ty nporpammy. OHa He JODKHA CKa3hIBaThCA Ha ONEPAllHOHHON CHCTEME
WIN APYTHX IporpaMMmax, QYHKIHOHUPYIOIINX B 3TOH CHCTEME.

B 0onbIIol BBIYUCIUTEIBHON CHUCTEME HM3OJISIIUSA HMPOTPaMM SBJISCTCS
KITIOYEBBIM (haKTOPOM, TapaHTHPYIOIIUM, YTO OTKa3bl B IPOTrPaMMeE OJTHOTO
0JIb30BAaTENs He MPUBEAYT K OTKa3aM B Mporpammax Jpyrux nojib3oBaTeneit
WM K TOJHOMY BBIBOJY CHCTEMBI M3 cTposi. OCHOBHBIE MpaBUJia U3OJSIIUH
OINUOOK MEePEUNCIICHBI HIXKE.

1) IIpuknagHas nmporpaMma He ITOJDKHA UMETh BOSMOXKHOCTH HETIOCpPE/I-
CTBEHHO CCHUIAThCA HA JAPYTYIO MPUKIAIHYIO IPOrpaMMy WIIH JaHHBIE B IPY-
roif mporpaMMe u U3MCHSTH UX.

2) IIpuxnagHas nmporpaMma He TOJDKHA UMETh BOZMOXKHOCTH HETIOCpe/I-
CTBCHHO CCHUIATHCS Ha MPOTPaMMBI WM JaHHBIC OTEPAIMOHHOW CUCTEMBI U
M3MeHATh uX. CBsA3b MEXIY ABYMs MporpaMMaMi (WA IPOTPaMMON H OTIe-
pPallMOHHON CUCTEMOMN) MOMET OBITh paspelieHa TOJBKO MPU YCIOBUU HC-
MI0JIb30BaHUS YETKO OIpPENeTICHHBIX COMPSIKEHU U TOJIBKO B clydyae, Koraa
00e IporpaMMmBbl Jal0T COTJIacHe Ha 3Ty CBSI3b.

3) IIpuknaaHble TPOrpaMMBbl M UX JAHHBIE JOJKHBI OBITH 3aIIUIICHBI OT
OTICPAIIMOHHON CHCTEMBI JI0 TAKOHM CTENEHH, YTOOBI ONIMOKH B OMEPAIHOH-
HOHM cuUCTeMe HE MOTJIM MPHUBECTH K CIyYaliHOMY U3MEHEHUIO MPUKIIATHBIX
MIPOTPaMM WM MX TaHHBIX.

4)OrmepanonHasi cUcTeMa JOJDKHA 3alllMINATh BCEe MPUKIATHBIE IMPO-
rpaMMBl U JaHHBIE OT CIYYaifHOTO WX W3MCHEHHUS OIepaToOpaMH CHCTEMBI
WK 00CITY>KUBAIOIIAM TIEPCOHAIOM.

5) [puknagHBIe IPOTPAMMBI HE JODKHBI HIMETh BO3MOXKHOCTH HH OCTa-
HOBUTh CHCTEMY, HU BBIHYJUTh €€ W3MEHHTH IPYTYI0 MPHUKIATHYIO MpPO-
rpaMMy WU €€ TaHHbIE.

6) Korga mpukinamHas mporpamma odpaiiaercs: K OlepalioOHHON CUcTe-
Me, JOJKHA TPOBEPSTHCS JOMYyCTUMOCTh BCeX MapaMmeTpoB. l[IpuknamHas
MporpaMMa He JOJKHA KMETh BO3MOXKHOCTH M3MEHHUTH OTH MapaMeTphl MeXK-
Iy MOMEHTaMH MPOBEPKH M PEajbHOTO WX HCIOJB30BAHUS OINEPAIIMOHHOMN
CHUCTEMOH.

7) Hukakuwe cucTeMHBIC NaHHBIE, HETIOCPEACTBEHHO NOCTYITHBIC IMPU-
KJIAJHBIM TIPOTpaMMaM, He JOJDKHBI BIHSTH HA ()YHKIIMOHHPOBAaHUE OIepa-
IUOHHOW crcTeMbl. OmuOKa B MPUKIAIHON MpOrpaMMe, BCIEACTBHAE KOTO-
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POH COIEep)KUMOE ATOW MaMsITH, MOXKET ObITh, Cily4aid, HO M3MEHEHO, ITPHUBO-
JIUT, B KOHIIE KOHLIOB, K COOIO0 CHCTEMBI.

8) IpukiagHpie TpOrpaMMBbl HE JTOJDKHBI IMETh BO3MOXKHOCTH B 00XO0[T
OINEPaIOHHON CHUCTEMBI NPSAMO HCIOJIB30BAaTh YIPABIsEMBIE €0 aIlmapaTt-
Hble pecypchl. [IpuknagHele MporpaMMBbl He TOJDKHBI NIPSMO BBI3BIBATH KOM-
TIOHEHTH! OTNEPAIIMOHHON CHCTEMBI, IpeIHa3HAUYEHHbIE ISl MCIOJIb30BaHHMS
TOJIBKO €€ TI0/ICUCTEMaMH.

9) KoMIOHEHTHI ONepalMoHHOM CHCTEMBI JJOIDKHBI OBITh N30JMPOBAaHBI
IpYT OT Opyra Tak, 4YToObl OMMOKa B OJHOI W3 HUX HE NPHBENA K M3MEHe-
HHIO IPYTUX KOMIIOHEHTOB MJIH MX JaHHBIX.

10) Ecnm onepaniionHas cucreMa oOHapyKHBaeT OIMOKyY B cebe camoid,
OHa JIOJDKHA MOIBITATHCS OTPAaHHYMTH BIMSIHUE JTOH OLIMOKH OJHOM IpH-
KJIaJJHO# IporpaMMoi 1, B KpaifHeM cily4ae, IPEKPaTHTh BBIOJIHEHHE TONb-
KO 9TO# NpOrpaMMBElL.

11) OnepaunoHnHast cucTeMa JODKHA JAaBaTh NPHUKIAAHBIM IIpOrpaMMam
BO3MOKHOCTB 110 TPEeOOBAHHUIO UCTIPABIIATH OOHAPYKEHHBIE B HUX OIIHUOKH, a
He 0€30rOBOPOYHO IPEKPAIIATH HX BBIIOJHEHHE.

Peanmauml MHOTUX M3 3TUX MPUHIUIIOB BJIHACT Ha apXUTEKTYypy Jic-
)KaIero B OCHOBE CUCTEMBI aIlllapaTHOro 00ecTeeHHs.

13.3. Mogenu HageXXHOCTU NpOorpamMMHOro oéecneyeHus

TepMUH Mo0dens HadeHcHoCHU RPOZPAMMHO20 0Decneuenus, Kaxk npa-
BIJIO, OTHOCHUTCS. K MaTeMaTHYECKOH MOJENH, MOCTPOCHHOM IJIsl OLIEHKH 3a-
BHUCHMOCTH HAJIC)KHOCTH TPOTPAMMHOTO 00ECIEUEeHHUsI OT HEKOTOPBIX OIpe-
JITICHHBIX MTapaMeTpoB. 3HAUCHUS TaKUX MTapaMeTpoB OO0 MPEeAIoaraoTcs
W3BECTHBIMH, JINOO MOTYT OBITh U3MEPEHBI B X0J¢ HAOIIOJCHUI WK JKCIIe-
PUMEHTAILHOTO HCCIIEI0BAaHMS Mpoliecca (YHKIMOHUPOBAHUS MIPOrPaMMHO-
r0 00eCTIeYeHHS.

Paccmorpum xiaccudukanuto moneneit HagesxkHoct [1C, npuBeneHAYIO
Ha puc. 47. Monenu HanexxHOCTH TIporpaMMHbIX cpencte (MHIIC) nmoxpas-
JeNAI0TCS Ha aHAJIWTHYECKHE W SMIHMPHUYECKHe. AHAIUTHYECKHE MOJEIH
JTAI0T BO3MOYKHOCTh PACCUUTATh KOJIMYECTBEHHBIC MOKA3aTeNH HaJeKHOCTH,
OCHOBBIBASICh Ha JAHHBIX O MOBEIEHHM MPOTPaMMBbI B IPOLECCE TECTHPOBA-
HUSI (M3MEPSIONIE U OLICHUBAIOIINE MOJIENIN). DMIMPHIECKHNE MOAEIN 0a3u-
PYIOTCS Ha aHaJIM3€ CTPYKTYpPHBIX ocoOeHHOocTeH mporpamM. OHM paccMmat-
PHUBAIOT 3aBUCHMOCTH IOKa3aTeled HaJeXHOCTH OT YUCIa MEKMOAYJIbHBIX
CBsA3eH, KOMMUYECTBA IIMKIJIOB B MOMIYJNIAX, OTHOIIEHHUS KOJMYECTBA MPSIMOJIH-
HEMHBIX YJaCTKOB NMPOrpaMMBI K KOJINYECTBY TOYEK BETBJICHHUS U T.1. YacTo
SMIMPHYECKHE MOJAETH HE JAl0T KOHEYHBIX pe3yJabTaTOB ITOKa3zaTeneil Ha-
JIKHOCTH, OTHAKO OHM BKJIIOYEHBI B KJIACCU(DHKAMOHHYIO CXEMY, TaK Kak
Pa3BUTHE 3TUX MOJIEJICH MO3BOJISET BBIBISATH B3aMMOCBS3b MEXK/Y CII0XKHO-
ctpio IIC 1 ero HaJe)KHOCTBIO. DTH MOJIETH MOXKHO MCIOJIB30BaTh HA dTaIle
npoektupoBanus I1C, xoraa ocymecTsiieHa pa30MBKa Ha MOIYJTH M H3BECTHA
€ro CTPYKTYpa.
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AHaIUTHYECKUE MOJICIU MPEICTABICHBI ABYMS IPYIIAaMU: OuHaAMU4e-
ckue mooeau u cmamuveckue. B nunamudecknx MHIIC noseaenue I1C
(TosIBJIEHUE OTKA30B) pacCMaTPHBACTCS BO BpEeMEHH. B craTHueckux Moje-
JISIX TIOSIBIICHHE OTKA30B HE CBSI3BIBAIOT CO BPEMECHEM, a YUHTBIBAIOT TOJBKO
3aBHCHUMOCTH KOJIMYECTBA OIMIMUOOK OT YHCJIa TECTOBEIX IMPOTOHOB (10 o0mac-
TH OIHUOOK) WJIM 3aBHCHUMOCTH KOJHMYECTBA OIIMOOK OT XapaKTCPUCTHKH
BXOJIHBIX JaHHBIX (10 00JIACTH MAHHBIX).

JIJIsl NCTTONB30BaHMs JUHAMHYECKMX MOJEIEH HEOOX0IUMO MMETh JaH-
HBIE O TOSBJICHUH OTKa30B BO BpeMeHHU. Eciu (UKCHPYIOTCS MHTEPBANIbI Ka-
JKIIOTO OTKAa3a, TO MOJIy4aeTcs HeMpephIBHAS KAPTHUHA MOSIBICHUS OTKa30B BO
BpeMeHHU (TpyMIa MUHAMAYCCKHX MOJEICH C HEIPEPHIBHBIM BPEMCHEM).
MoxeT (hUKCHPOBATHCS TOJBKO YHCIO OTKA30B 3a MPOU3BOJIBHBIA WHTEPBAI
BpemeHu. B aTtoMm ciydae noBenerne [1C MoxkeT OBITh MPEACTABICHO TONBKO
B JIMCKPETHBIX TOYKaX (TPyIIia TUHAMUYECCKUAX MOJEICH C JUCKPETHBIM BpE-
MeHeM). PaccMOTpUM OCHOBHBIC NPEANOCHUTKH, OTPAHUYCHUS U MaTeMaTH-
YeCKHUil anmapar MoJieNel, MPeACTABISIONMX KaXK/IYI0 IPYIIY, BbIICICHHYIO
10 CXEME.

13.3.1. AHauTHYECKHE MOJEJIH HAJEKHOCTH

AHaIUTHYECKOe MOJIENHpoBaHHe HanekHocTH [IC BKIIOYaeT 4eThipe
mrara:

e OIpe/eNicHUe MPEANIONOKEHHH, CBI3aHHBIX C IPOLEAYPO TECTHPO-
Bauusd I1C;

e pa3pabOTKa WK BBHIOODP aHATUTHYCCKON MOJCNH, Oa3UpYIOICHcs Ha
MIPEATONI0KEHHUSX O MPOLIEAYpPE TECTUPOBAHMUS;

e BBHIOOp MApaMETPOB MOJIENIEH C UCTIONB30BAHUEM MOTyYEHHBIX JAHHBIX;

® [pUMEHEHHE MOJICNIM — pacueT KOJMYECTBEHHBIX IlOKa3areneil Ha-
JeKHOCTH 110 MOJICIIH.

JrHamMu4yecKre MOACU HAJeKHOCTH PACCMOTPHM Ha NpUMEpe MOIETH
Hlymana. Ucxonusle nannble i monenu LllymaHa, KoTOpas OTHOCHTCS K
JMHAMHYECKHUM MOJEINSIM JAMCKPETHOTO BPEMEHH, COOMpAaloTCs B Ipolecce
tectupoBanus [IC B TeueHne (HUKCUPOBAHHBIX HJIM CIYYalHBIX BPEMEHHBIX
uHTepBaJoB. Kakaplii MHTEpBal — 3TO CTaaus, Ha KOTOPOH BBIMOJHSETCS
MOCJIEI0BATENILHOCTh TECTOB M (PUKCUPYETCSI HEKOTOPOE YHCIIO OLIHOOK.

Mogenp lllymana MoxeT OBITh MUCIIOJBL30BaHA MPU OINPEACICHHBIM 00-
pa3oM OpraHM30BaHHOW NpoLieaAype TecTUpoBaHUs. Vcrnonap3oBaHHe MOACIH
[llymana npenmnonaraer, 4To TECTHPOBAHHE IPOBOJUTCS B HECKOJIBKO 3Ta-
noB. Kaxzplit atan npezacrasisier co0OM BBINOJIHEHHE MPOTrPaMMbl Ha MOJI-
HOM KOMILIEKCe pa3pabOTaHHBIX TECTOBBIX IAaHHBIX. BBISBICHHBIE OIIMOKU
peTUCTpUpYyIOTCsA (COOHMpaeTcsi CTaTHCTHKA 00 OIMMOKax), HO HE HCIPaBIs-
1oTcs. [lo 3aBeplieHHH 3Tana Ha OCHOBE COOPAHHBIX JIAaHHBIX O TOBEACHHU
I1C Ha ouepenHOM 3Talle TECTUPOBAHHS MOXKET OBITH MCIOJIB30BaHA MOJIENb
Ilymana ans pacyeTra KOJMYECTBEHHBIX IOKa3aresied HaaexHocTH. Ilocie
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9TOTO UCIIPABJISIIOTCS OIIMOKM, 0OHApY)KEHHbIE Ha MPEIbIAYIIEM dTare, Mpu
HEOOXOANMOCTH KOPPEKTUPYIOTCSI TECTOBbIE HAOOPBI U MPOBOJMTCS HOBBIM
sTan rectupoBanus. [Ipu ucrnons3oBannu mozenu lllymana npeanonaraercs,
YTO UCXOJHOE KOJIMYECTBO OIMMOOK B MPOrpaMMe MOCTOSIHHO W B IpOIecce
TECTUPOBAHMS MOXKET YMEHBIIIATHCS IO MEPE TOTO, KaK OIIMOKH BBISIBIISIOTCS
n ucnpasisiorcs. HoBble ommOKu mpu KOppeKTHpoBKe HE BHOcATCS. Cko-
pPOCTh OOHAPY)KEHHS OLIMOOK MPOMOPHHOHAIbHA YUCIY OCTABIIMXCS OLIH-
60k. OOImIee 9YMCII0O MAIIMHHBIX WHCTPYKIHH B paMKaxX OJHOTO 3Tala TeCTH-
POBaHHMS ITOCTOSIHHO.

IIpennonaraercs, uro mo Hauana tectuposanus B [IC nmeercs ET omm-
O0ok. B TeueHne BpeMeHM TECTUPOBAaHUS T OOHAPYKUBAETCs €C OMIMOOK B
pacyere Ha KOMaHAy B MalllMHHOM SI3BIKE.

Takum 00pa3zoM, yJaenbHOE YHCIO OUIMOOK HA OJJHY MalIMHHYIO KOMaH-
1y, OCTaBIIMXCS B CHCTEME I10CJIE T BPEMEHU TECTUPOBAHUSI, PAaBHO:

5 € e € (1)

T

rac IT — o0I1ee YMCII0 MalTMHHBIX KOMaHA, KOTOPOE€ MNpEAIrojaracTtcs Io-

CTOSIHHBIM B paMKax dTalla TECTUPOBAHMS.

ABTOp Mpeanosaraet, 4ro 3HaueHHe (YHKIMH 9acTOThl 0TKa30B Z(t)
MPOTOPIHOHANBHO YUCTY omuOoK, octaBmuxcsa B [IC mocne m3pacxoo-
BaHHOT'O Ha TECTUPOBAHUE BPEMEHU T:

Z(=Cg €, 2)

rae C — HekoTopast KOHCTAHTA;

t — Bpemst pabotsr [1C 6e3 oTkaza.

Torna, ecnu Bpemst paboTel IIC 0e3 oTka3a t OTCUMTHIBACTCSI OT TOYKH
t=0, a T ocraercsi (PUKCUPOBAHHBIM; (QYHKIHS HaJEKHOCTH, WIH BEPOST-
HOCTh 0€30TKa3HOH paboThl Ha MHTepBalie BpeMmenu ot 0 1o t, paBHa:

Rt o9 §F, /1, -¢ € 3)
. 1
ﬁé_CET“T_Sc(:.

W3 BenmmunH, BXomamux B Gopmydisl (2) u (3), He U3BECTHBI HaYaIbHOE
srageHne ommoOok B [IC (ET) u koaddunuent nponopunonansroctu C. s
UX OIpeleeHus] MPUOeralnT K CIeAYIONIMM pacCykaeHusM. B mporecce
TECTUPOBaHUsI coOupaercsi HHGOpPMALUsl O BPEMEHH M KOJIMYECTBE OLINOOK
Ha Ka)]IOM IPOTOHE, T.e. 00llee BpeMsi TECTUPOBAHUS T CKIAAbIBACTCS W3
BPEMEHHU KaXKI0r0 NPOroHa:

(4)

T=T,+T,+T,+...+7T,. (5)
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Hpe,unonaraﬂ, YTO MHTEHCHBHOCTL IIOSBICHHUS OIIMOOK ITOCTOSHHA U
paBHa )\., MOKHO BBIUKCIIUTE €€ KaK YKCJIO OIIMOOK B CANHNIY BpCMCHMU!

3A

T

(6)

rac Al — KoIuuecTBO OIMOOK Ha I-M TMPOroHE;

ty =— : (7

Wmes maHHBIC AT IBYX PA3IHIHBIX MOMEHTOB TECTHPOBAHHSA Ta H T,
KOTOpBIC BRIOUPAIOTCS MPOU3BONIBHO C YUE€TOM TpeOOBaHUsI, YTOOBI £(Ty) > &
(TA), MOKHO COMOCTaBUTH ypaBHEHHS (4) U (7) IIPH Tp U Ty,

K 1 - € A; (®)

o N/ -5 € ®

Boruncnsist orHomenus (8) u (9), momydum:

Ao Aol'f IR ‘A/ N‘f\:
TAlAT, '

(10)

IToacraBuB mosTydeHHYIO OLEHKY IapameTpoB Er B BeIpaxenwue (8), mo-
JyYUM OLIEHKY JUIS BTOPOT'O HEM3BECTHOTO IIapaMeTpa:

AT,
l NIEX

ITonyuus nHemzBectHble ET u C, MOXHO paccuuTaTh HaJE€KHOCTb IPO-
rpaMMBI I0 popmyte (2).

11)

13.3.2. CTaTnuyeckue MoaeJIu HAZEKHOCTH

CraTtndeckre MOAENN NMPHUHIUIHAIBHO OTIMYAIOTCS OT ANHAMHYECKHX,
IIPeXk/ie BCEro TeM, YTO B HUX HE YUMTHIBAETCS] BpeMs IOSBJICHUS OMIHMOOK B
Iporiecce TeCTHPOBAHUSA M HE MCIONB3YETCS HUKAKMX IPEANOJIOXKEHHUH O
noBegeHrr GyHKIMKH pucka A(t). DTH MOJENN CTPOSTCSA Ha TBEPIOM CTATH-
CTHYECKOM (pyH/IaMEHTE.

B kawyecTBe mpmMepa CTaTHYECKHX MOJAEIEH PacCMOTPHUM MOJedb
Mmuannca. Vcnonp30BaHHe 3TOM MOAETH MPEAIoNaraeT HeOOXOJUMOCTD Iie-
pen HadalaoM TECTUPOBAHUS HCKYCCTBEHHO BHOCUTb B MpOrpaMmy («3aco-
PATH») HEKOTOPOE KOJMYECTBO M3BECTHBIX OMHMOOK. OMNOKH BHOCSATCS CITy-
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YalHBIM 00pa3oM M (UKCHPYIOTCS B IPOTOKOJIE MCKYCCTBEHHBIX OLIMOOK.
Cneumanuct, NpoBOASIIMN TECTUPOBAHUE, HE 3HACT HU KOJIMYECTBA, HU Xa-
pakTepa BHECEHHBIX OIIMOOK 10 MOMEHTA OLIEHKH I0Ka3aTesel HaJeKHOCTH
no mozenu Mumca. [Ipeamnonaraercs, 4To Bce OMMOKH (Kak eCTECTBEHHBIE,
TaK M HUCKYCCTBEHHO BHECEHHBIC) MMCIOT PaBHYIO BEPOSTHOCTh OBITH Hail-
JCHHBIMH B TIPOIIECCE TECTUPOBAHMA.

Tectupys mporpaMMmy B TEUYCHHE HEKOTOPOTO BPEMEHH, COOMPAIOT CTa-
THUCTUKY 00 ommOKax. B MOMEHT OIleHKM Ha/le)KHOCTH 10 MPOTOKOIY HUCKYC-
CTBEHHBIX OIIMOOK BCE OMIMOKH JEISTCS Ha COOCTBEHHBIE U MCKYCCTBCHHBIE.
CooTHomieHue

N=S (12)
\Y
JaeT BO3MOXXHOCTh OLEHHUTh N — MEpBOHAYaIbHOE YMCIO OMIMOOK B MpO-
rpamMe. B naHHOM cooTHOMIEHMH, KOTOpOe Ha3bIBaeTcs GpopMysod Musuica,
S — KOJMYeCTBO MCKYCCTBEHHO BHECEHHBIX OIIMOOK, I — YMCIIO HalJAEHHBIX
COOCTBEHHBIX OMIMOOK, V — YHCIO0 OOHApY)KEHHBIX K MOMEHTY OLICHKH HC-
KYCCTBEHHBIX OLIHOOK.

Bropas wacte Mozenu cBszaHa ¢ npoBepkod rumnoresbl oT N. [Ipeano-
JIOXKNM, 4TO B IporpamMme umeercst K coOcTBeHHBIX omMOOK, 1 BHECEM B Hee
eme S ommOok. B mpomecce TectupoBaHus ObUIH OOHAPYKEHBI BCe S BHE-
CEHHBIX OIIMOOK U I COOCTBEHHBIX OIIHOOK.

Torma mo ¢opmyne Muica Ml IpefrosaracM, 9To IepBOHAYaIbHO B
nporpamme 0but0 N = N ommoOok. BeposTHOCTB, ¢ KOTOPOH MOXHO BBICKA-
3aTh TaKOe MPEAINOJIOKEHHE, BOBMOXKHO, PACCUUTATH 10 CIEAYIOIEMY COOT-
HOUICHUIO:

_ |1 anée n>K;
NT1 S awen =K 13)
S+K+1

Takum o6pa3zoM, BenuurHa C SBISETCS MEPOM TOBEPUS K MOJAETHU U O~
Ka3bIBACT BEPOSATHOCTH TOrO, HACKOJIbKO MPABHILHO HaiaeHO 3HaueHue N.
OTH [1Ba CBSI3aHHBIX MEXY COOOM IO CMBICIY COOTHOIICHHS 00pa3yroT I0-
JIE3HYI0 MOJIETIb OLIMOOK: TIePBOE MPEICKA3bIBAET BO3MOKHOE YHCIIO MEPBO-
HaYaJbHO MMEBIIMXCS B MPOTpaMMe OIIMOOK, a BTOPOE HCIOIB3YETCS IS
YCTAaHOBJICHHUS JOBEPUTEILHOTO YPOBHS IPOTHO3A.

13.3.3. DMnupuyeckue MoJe U HAAEKHOCTH

OMIMpUYECKHUEe MOJICNIM B OCHOBHOM O0a3MpYIOTCS Ha aHalIn3e CTPYK-
TYpPHBIX OCOOCHHOCTEH MpPOrpaMMHOTO cpeicTBa (mnm mporpammsl). Kak
YKa3bIBAJIOCh pPaHee, IMIIMPUYECKHE MOJIENN YacTo He Jal0T KOHEYHBIX pe-
3y/lbTaTOB IOKa3aTesell HaJeKHOCTH, OJHAKO UX HCIIOJIb30BaHME Ha HTare
npoektrpoBanus [1C mone3Ho s MPOrHO3UPOBAHKS TPEOYIOIIUXCS pecyp-
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COB TECTUPOBAHMSA, YTOUHEHHs IUIAHOBBIX CPOKOB 3aBEPLICHMS NPOEKTa U
T.J.

Mopean ciaoxHocTH. B nureparype HEOJHOKpPaTHO MOAYEPKUBACTCA
TeCHasl B3aUMOCBA3b MEXIY CIOXHOCTBbIO U HaaexHocTbio IIC. Ecnu npu-
JCPKUBATHCSI YIPOILIEHHOTO MOHMMaHus ciaoxHocTd IIC, To oHa MoOXer
OBITH OmHCaHa TaKUMH XapaKTepuCTHKaMH, Kak pasmep IIC (kommdectBo
MIPOTPaMMHBIX MOAYJIEH), KOTMYECTBO U CI0XKHOCTh MEXMOIYIBHBIX HHTEP-
(eticos.

Ilox mporpaMMHBIM MOIYyJE€M B JAaHHOM CiIydac CIEAyeT MOHHUMATh
MPOTPaMMHYIO €AWHHILY, BBIIONHSIONIYIO ONpEAEICHHYI0 (YHKIHIO (BBOJ,
BBIBOJ], BEIYHMCIICHHUE U T.[.) ¥ B3aUMOCBSA3aHHYIO ¢ Ipyrumu Moayismu I1C.
CnoxxHoctb Moayisi [IC MoxxeT ObITH OonHcaHa, eclii paccMaTpuBaTh CTPYK-
Typy IpOTrpaMMBI.

B xauecTBe CTpyKTYpHBIX XapakTepucTuk Moays I1C ucnons3yroTest:

® OTHOIICHUE AEHCTBUTENBHOIO YHUCIA AYT K MaKCUMaJbHO BO3MOX-
HOMY 4YHCIy AYT, HOJy4YacéMOMY HCKYCCTBEHHBIM COCIMHEHHEM KaXIOTo
y3J1a ¢ JII00BIM IPYTHM Y3JI0M IyTOi;

® OTHOIICHHUE YHCJIA Y3JIOB K YHCITY OYT;

® OTHOUICHHUE YMCJIA TIETENb K 00IEMy YHCITy IyT.

Jist cioxHBIX MOAysiell M At OOJBIINX MHOTOMOJIYJIBHBIX IPOTpaMM
COCTaBISIETCSI MMHTAIIMOHHAsT MOJENb, IPOrpaMMa KOTOPOH «3acopsieTCs»
omKrOKaMH ¥ TECTUPYETCS MO CllydalHbIM BxoaaMm. OIEHKa HaJeKHOCTH
OCYILECTBIIICTCS [0 MoJieny MuJuica.

IIpu mpoBeeHNH TECTUPOBAHUS U3BECTHA CTPYKTYpa IPOTrpaMMBbl, UMU-
TUPYIOILEH NEUCTBUS OCHOBHOH, HO HE U3BECTCH KOHKDPETHBIH IIyTh, KOTO-
PpBIit OyneT BBIMOJIHATHCS NPU BBOJIE ONPEICIIEHHOTO TECTOBOro Bxona. Kpo-
M€ TOTO, BHIOOpP OYEPEIHOr0 TECTOBOIO HabOpa M3 MHOXECTBA TECT-BXOJOB
CIIy4aeH, T.€. B IIpoliecce TECTUPOBAHMS HE 00OCHOBBIBAECTCS BEIOOP Odepen-
HOTO TECTOBOTO BXO0Jla. DTH YCIIOBHS BIIOJIHE COOTBETCTBYIOT PEalbHBIM yC-
JIOBUSIM TECTHPOBAHMS OOJIBIINX IIPOTPAMM.

[lonmydeHHbIe NaHHBIE aHATM3HPYIOTCS, MPOBOJIUTCS pacyeT MoKasaTe-
JIeH HAJKHOCTH MO Mojenu Mwmica (Wmu 000 npyroil W3 omMcaHHBIX
BBILIIE), M CUUTAETCs, 4To peaibHoe [1C, BhINoNHsIONEe aHaIOrHYHbIe (QyHK-
UM, C MOJOOHBIMHM XapaKTEPHUCTUKAMH U B PEANbHBIX YCIOBHSAX IOJDKHO
BECTH ce0sI aHAJIOTHYHBIM HIIH TIOX0KHUM 00pa3oM.

[IpeumymiecTBa OLEHKH MMOKa3aTesneil HaJAeKHOCTH MO MMUTALMOHHOM
MOJIENH, CO37[aBaeéMOM Ha OCHOBE aHAJIM3a CTPYKTYPHI OYAYILEro peaJbHOro
[1C, 3aknrodaroTcs B CIeAYIOLIEM:

® MOeNb MO3BOJISIET Ha dTarne npoektuposanus [1C nmpuHUMATH ONTH-
MaJIbHbIE TTPOEKTHBIE PEIICHHS, ONMPAsICh HA XapaKTEePUCTUKH OIMINOOK, OI1e-
HHUBaEMbIE C TIOMOIIbI0 UMUTAILIMOHHON MOJIEIH;

® MOJeNb T03BOJISIET NPOTHO3MPOBATh TpeOyeMble Pecypchl TECTHUPO-
BaHMS;
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® MOJeNIb JaeT BO3MOXKHOCTb OIPEAEIUTh MEPY CI0XKHOCTU NMPOrpaMM
U MpeJIcKa3aTh BO3MOKHOE YUCIIO OMINOOK M T.1.

K HexmocTaTkaM MOXHO OTHECTU BBICOKYIO CTOUMOCTh METOJA, TaK Kak
OH TpeOyeT IOMOJHUTENBHBIX 3aTpaT Ha COCTaBJICHHE UMHUTAIIMOHHON MOJIe-
JIM, ¥ IPUOIM3NTENBHBIN XapaKTep MOIy9acMbIX TOKa3aTeeH.

KoHTposbHbIE BONIPOCHI

1. MafiTe onmpenenenne «HanexxHocTh» cornmacHo 'OCT 13377-75.

2. Kakumu ¢axTopaMu xapakTepu3yeTcss HaIAEeKHOCTh MPOTPAMMHOTO
cpencrea?

3. HazoBute OCHOBHBIC (HaKTOPHI, BIHSIONIMEC HA HAJCKHOCTH MPO-
TPaMMHOTO CPEJICTBA.

4. OnuIInTe OCHOBHBIC METOJBI 00CCICUCHHS HAJC)KHOCTH TPOTPaMM-
HOTO CpEJICTBA.

5. KakoBa kinaccuukaIis Mojieineld Haie)kKHOCTH?

6. OT 4ero 3aBUCUT BHIOOP MOJICITH HAJIC)KHOCTHU JIs pacuyeTa rmokasare-
JIel HaJe)KHOCTU?

7. B dem 3akirodaeTcs pa3iHyre MeXIy aHATUTHICCKUMHU U IMITApHIe-
CKHUMU MoJeaIMH HaaexxHoctu I1C?

8. OOBACHUTE OCHOBHEIC Pa3IHUUsI MEXKIy CTATUICCKUMH U TUHAMUYIC-
CKHMMH aHAJUTHIYECKMMHU MOJIEIISIMHU.
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14. LOKYMEHTUPOBAHUE
NMPOrPAMMHOIO OBECINEYEHUA

14.1. O6Lan xapaKkTepMcTMKa COCTOSAHUA CTaHAAPTOB
AOKYMEHTUPOBaHUA NPOrpaMMHoOro obecne4yeHus

OCHOBY OTEYECTBCHHOH HOPMATHUBHOH 0a3bl B OONACTH JOKYMEHTHpO-
Bauus IIC cocraBisgeT KOMIUIEKC CTaHAApTOB EnuHOI cucTteMbl mporpamm-
Hoii nokymentaruu (ECITJ]). OcHoBHas u Oosnblas yacts komiuiekca ECI1]
Obu1a pazpaborana B 70-¢ u 80-¢ roapl. Celiyac 3TOT KOMILIEKC MPEICTABIISCT
co0ol cucTeMy MexrocynapcrBeHHbIX crtanpaproB crpan CHIT (I'OCT),
JeicTByomux Ha Teppuropun Poccuiickoil @enepanuu Ha OCHOBE MEXIO-
CyIAapCTBEHHOTO COTTIALICHUS MO CTaHIapTH3ALIH.

Cranpmapter ECII/] B 0OCHOBHOM OXBATHIBAaIOT Ty YacTh JOKYMEHTAI[HH,
KoTopasi co3zmaercsi B mpouecce paspabotku IIC, u cBsizaHbl, 1Mo Ooublieit
YacTH, ¢ JOKYMEHTHUpOBaHHEM (YHKIMOHAJIbHBIX XapakTepuctuk [1C. Cie-
nyet otMeTuth, uto cranmapTsel ECITI (I'OCT 19) HocAT pekoMeHAaTeNb-
HBII XapakTep. Brmpodem, 3TO OTHOCHTCS M KO BCEM JAPYTHM CTaHIAapTaM B
obmactu I1C (I'OCT 34, Mexnaynapoxaomy ctargapty ISO/IEC, u np.). He-
JIO B TOM, YTO B COOTBETCTBUM C 3aKOHOM P® «O cranmaptuzamum» 3TH
CTaHAapThl CTAHOBATCS 00s3aTENIbHBIMM Ha KOHTPAKTHOW OCHOBE — TO €CThb
IIPH CCBUIKE HA HUX B JOTOBOpE Ha pa3paboTky (mocraBky) I1C.

I'oBopst o coctostauu ECIIJl B 11€710M, MOXKHO KOHCTaTHpPOBaTh, YTO
6onpmras gacts crangaptoB ECIT/] mopanpHO ycTapena.

K uucny ocnoBHbix HenoctatkoB ECILJ Mo>xHO OTHECTH:

® OpHEHTAIMIO Ha COUHCTBEHHYIO, «KacKaJHYI0» MOJETb >KU3HEHHOTO
nukia (OKL) T1C;

® OTCYTCTBHE YETKHUX PEKOMEHJAIMH IO JTOKYMEHTUPOBAaHHUIO XapaKTe-
puctuk kagectsa [1C;

® OTCYTCTBHE CHCTEMHOI YBSI3KH C JPYIMMH JEHCTBYIOIIUMHU OTEYECT-
BEHHBIMHU cHCTeMaMH cTaHaapTos 1o KL u JOKyMEHTHPOBAaHHIO MIPOLYKIMN
B 1enoM, Hanpumep, ECK/I;

® HEUYEeTKO BBIPAXCHHBIN MOAX0M K AJoKyMeHTHpoBaHuio [IC kak ToBap-
HOH NPOJyKLUY;

® OTCYTCTBHE pEKOMEHAalMii mo camongokymeHtupoBanuoo [IC, Ha-
IIpUMEp, B BHJE 3KPaHHBIX MEHIO M CPEJICTB ONEPATUBHOI MOMOIIN TT0JIB30-
BaTeNIO («XEIOBY);

® OTCYTCTBHE PEKOMEHAAIMH IO COCTaBy, COAEP)KaHMIO U odopmire-
HUIO TIEPCIEKTUBHBIX AOKyMeHTOB Ha IIC, cormacoBaHHBIX ¢ peKOMEHHIa-
LUSMH MEXTyHApPOAHBIX U PETHOHAIBHBIX CTaH/IapTOB.

Cranpaptsel komiuiekca I'OCT 34 Ha co3maHue u pa3BUTHE aBTOMAaTH-
3upoBaHHbIX cucTeM (AC) — 00001IeHHbIe, HO BOCIIPUHUMaeMble KaKk BeChbMa
xecTkue 1o cTpykrype XKL u mpoekTHO! nokyMeHTanuu. Ho 3ty cTangapTsl
MHOTHMH CUUTAIOTCS OIOPOKPATHYECKUMH JI0 BPEIHOCTH U KOHCEPBAaTHBHBI-
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MU J0 yctapenoctu. Hackombko 310 Tak, a Hackoiabko I'OCT 34 ocraetcs
paboTaronyM ¢ NoJIb30i — MoJIe3HO pa3zodpaThes.

ECIIJl HyXnmaercs B TIOJHOM IIepeCMOTpe Ha OCHOBE CTaHIapTa
NCO.MBK 12207-95 na nporneccsr XKL TIC.

Tem He MeHee, 1O MepeCMOTpa BCEro KOMIUIEKCA, MHOTHE CTaHIApPTEHI
ECIIJI MoryT ¢ moibp30i NpUMEHSTECS B NMpakTuke gokymeHTupoBanus I1C.
OTa no3ulysl OCHOBaHA Ha CIEeNyIOLEM:

e cranaaptel ECII/] BHOCAT 371€MeHT yHOpsIOueHHs B MpOLECcC JOKY-
MentupoBanus [1C;

e mpexycMoTpenHblii crangapramu ECIIJ] cocTaB mporpaMMHBIX JTOKY-
MEHTOB BOBCE HE TaKOW <OGKECTKHID», KaK HEKOTOPBIM Ka)KETCs: CTAHIAPTHI I0-
3BOJISIIOT BHOCHUTH B KOMIUIEKT AOoKyMeHTaruu Ha [1C nononHuTeNnbHbIE BUIBI

e cranaaptel ECII/] mo3BossitoT B1oOaBOK MOOMIBHO M3MEHSThH CTPYK-
TYpBI M COZIEP)KaHUE yCTaHOBJICHHBIX BuaoB I1]] mcxons u3 tpeboBanuii 3a-
Ka34uKa 1 MOJIb30BATENs.

IIpu 5TOM CTHIIb IPUMEHEHUS CTaHIAPTOB MOMKET COOTBETCTBOBAThH CO-
BPEMEHHOMY OOIIEMY CTHJIIO aalTallii CTAaHAAPTOB K CreIU(HUKEe MPOEKTa:
3aKa3uuK U PYKOBOJIUTENHh MPOCKTa BBIOMPAIOT YMECTHOE B IIPOEKTE MOJ-
MHOXecTBO cTaHaapToB u 1], gomonustor BeiOpanubie [1]] Hy>KHBIMU pa3-
JielaMi ¥ UCKIIIOYAaOT HEHY)KHBIE, NMPUBS3BIBAIOT CO3JaHUE ATUX JOKYMEH-
T0B K Toi cxeMme JKLI, koTopas HCONB3yeTCs B IPOEKTE.

14.2. EaMHasn cuctema nporpaMMHON JOKYMEHTauum

Cranpaptel ECITJ (xax u npyrue I'OCTrI) nmoapa3aessioT Ha TPYIIIE,
NpUBEJICHHBIE B TA0II. 3.
Tabnuua 3

I'pynnel cranpapra ECILJ

KOZ[ TpyHIbI HaunmeHnoBanue TpyHIbl

o

OO01IHe MOJI0KEHNS

OcHoBoMOJIararomnme CTaHAapThI

IIpaBuia BBIOTHEHNS TOKyMEHTAlUH Pa3pabOTKH

HpaBHna BBIINOJIHEHUA JOKYMCHTAMHU U3I'OTOBJICHUSA

HpaBI/ma BBINTIOJIHEHUA TOKYMEHTAIIUU COIIPOBOXKICHUA

HpaBHna BBINIOJIHCHU S BKCHHyaTaHHOHHOﬁ JOKYMCHTallun

IIpaBua oOpatmeHns MpOrpaMMHON TOKYMEHTAIIH

PesepBHbIe rpymniisl

O|lo|N[fOO|O| B~ |W|IN|PF

IIpoune cranmapTs!
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O6o3nauenue crangapra ECII/] cTposiT mo knaccu(puKaioOHHOMY IpH-
3HaKy:

O6o3nauenue crangapra ECII/] momkHO cOCTOSITh U3:

e uncina 19 (mpucBoeHHbIX Kaccy cranaapros ECIIN);

e oxHOI UQpPHI (moce TOUKH), 0003HaYAIOMmIEH KOA KITacCU(PUKAIIHOH-
HOW TPYIIIBI CTAHAAPTOB, YKa3aHHON TaOIIHIIE;

® [BY3HaYHOTO 4Yucia (MOCJIE THPE), YKA3bIBAIOIIETO T'0Jl PErUCTPALUH
CTaHAapTa.

14.2.1. llepeuens noxkymento ECTI/I.

1. TOCT 19.001-77 ECIIJI. OO11ue moaI0KeHHUS.

2. TOCT 19.101-77 ECII[A. Bugsl mporpaMM ¥ NPOTPaMMHBIX TOKY-
MCHTOB.

3. TOCT 19.102-77 ECIIA. Ctamuu pa3paOoTKH.

4. TOCT 19.103-77 ECILJ. O6o3HaueHne mporpaMM M MpPOTPAMMHBIX
JOKYMEHTOB.

5. TOCT 19.104-78 ECIII. OCHOBHBIE HaIIIHCH.

6. TOCT 19.105-78 ECI1J. O6mue TpeGOBaHUS K MPOTPaMMHBEIM IO-
KyMEHTaM.

7. TOCT 19.106-78 ECI1/. TpeboBanus kK IpOrpaMMHBIM JOKYMEHTaM,
BBIITOJTHEHHBIM IIEYaTHBIM CIIOCOOOM.

8. TOCT 19.201-78 ECIIA. Texaudeckoe 3amaHue. TpeOOBaHUSI K CO-
JEepKaHnIo B 0(hOpMIICHHIO.

9. TOCT 19.202-78 ECII[. Cnemmdpukanus. TpeOoBaHUS K comepika-
HUIO U 0(OPMIICHHIO.

10. T'OCT 19.301-79 ECIL[. [Topsnok 1 METOJUKA HUCITBITAHMH.

11. TOCT 19.401-78 ECIIA. Tekct nporpamMmel. TpedoBanus K comep-
XKAHUIO U 0(OPMIICHHIO.

12. TOCT 19.402-78 ECI1[]. Omucanne mporpaMMBlL.

13. TOCT 19.404-79 ECIIA. INoscHuTensHas 3amucka. TpeOoBaHHSA K
COJIepKaHNI0 ¥ 0(hOPMIICHHIO.

14. TOCT 19.501-78 ECIIA. ®opmynsap. TpeboBaHUs K CONSPKAHUIO U
0(pOPMIICHHIO.

15. TOCT 19.502-78 ECII[. Omucanue mpuMeHeHHs. TpeOoBaHUS K
CoJIepKaHnIo U 0(hOPMIICHHIO.

16. TOCT 19.503-79 ECI1/]. PykoBOACTBO CHCTEMHOTO HPOTPAMMHUCTA.
TpeboBanus k copepkaHnio 1 0HOPMIICHUIO.

17. TOCT 19.504-79 ECI1[. PykoBoAcTBO MporpaMMIucCTa.

18. T'OCT 19.505-79 ECI1[I. PykoBoacTBo onepaTopa.

19. TOCT 19.506-79 ECIIA. Omnucanue s3bIKa.
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20. TOCT 19.508-79 ECII. PykoBOACTBO IO TEXHHYECKOMY OOCITYKH-
BaHMIO. TpeOoBaHMS K COJEpKaHUIO U 0(hOPMIICHUIO.

21. TOCT 19.604-78 ECIIJI. IlpaBwia BHECCHHS W3MEHEHHH B IIPO-
rpaMMHbIE JOKYMEHTBI, BBHITIOJIHSAEMbIE IIEYaTHBIM CIIOCOOOM.

22. TOCT 19.701-90 ECIIA. CxeMbl anropuTMOB, IPOTPaMM, TaHHBIX U
cucteM. Y CIOBHbIE 0003HAYCHUS U TIPABHJIIA BHITIOIHEHNSI.

23. TOCT 19.781-90. Obecneuenne cucteM o0OpabOTKH HHPOpPMALIUI
MPOrpaMMHOE.

14.2.2. TepMHUHBI U ONIpe/ie/ICHUS

W3 Bcex cranmaptoB ECIIJl ocTaHOBHMCS TOJBKO Ha TeX, KOTOPBIE MO-
T'YT Jallle UCIOIb30BaThCS HA MPAKTHUKE.

IlepBBIM yKa’keM cTaHZApT, KOTOPBIH MOKHO HCIIONIB30BaTh IpH (Gop-
MHUPOBaHWH 3a/laHU Ha IPOTPAMMHUPOBAHHE.

T'OCT (CT C3B) 19.201-78 (1626-79). ECIIJ]. Texnuueckoe 3adanue.
Tpebosanue k codepacanuro u ogopmaenuto. (Ilepeuzdan 6 Hosabpe 19872 ¢
usm. 1).

Texumueckoe 3amanue (T3) comepkut coBoKynHOCTh TpeboBanuii k [1C
1 MOJKET HCIIOIb30BAaThCS KaK KPUTEPHIl MPOBEPKH U IIPUEMKH pa3padoTaH-
HOH mporpaMMsbl. I103TOMy OOCTaTOYHO IOJHO COCTaBJIEHHOE (C Y4ETOM
BO3MO)KHOCTH BHECCHUSI JOTOJHHUTEIBHBIX PA3JENIOB) U MPUHATOE 3aKa3dH-
KOM M pa3paboTunkom, T3 sBIsAETCS OAHUM M3 OCHOBOIOJATAaIONINX IOKY-
MeHTOoB npoekTa [1C.

TexHn4eckoe 3a1aHne JOIDKHO COJIEPIKaTh CICAYIONIIE Pa3aeIbl:
BBEJICHHE;

OCHOBaHHMS AJIs1 pa3paboTKy;

Ha3Ha4YeHHUE Pa3padOTKH;

TpeOGOoBaHMUS K TPOTpaMMe WITH ITPOTPAMMHOMY H3IEIHIO;
TpeOGOoBaHMS K MPOTPAMMHON JOKYMEHTAINH;
TEXHHKO-3KOHOMHUYECKHE NOKA3aTEeNH;

CTaJU{ 1 ATANbI pa3paboTKH;

TIOPSIIOK KOHTPOJIS U IPUEMKH;

B TEXHUYECKOE 3aJIJaHNE JJOIYCKAETCs BKIIOUATh PHIOKEHHS.

B 3aBrucuMOCTH OT 0COOEHHOCTEH MPOTrpaMMbl MIIM ITPOTPAMMHOTO W3-
JeTHs IOMYCKAaeTCsl YTOUHATh COJIepKaHie Pa3JesioB, BBOJUTE HOBBIE pa3Jie-
JIbI MM OOBEANHSTH OT/ENIbHBIE N3 HUX.

Crenytomuit craugapt I'OCT (CT COB) 19.101-77 (1626-79). ECII/.
Buowt npoepamm u npoepammuuix dokymenmos (Ilepeuszoan 6 nosbpe 19872 ¢
u3m.1). ycTaHaBIMBAET BHUABI MPOTPaMM M IMPOTPAMMHBIX JOKYMEHTOB IS
BBIYHMCIIUTENbHBIX MAIINH, KOMIUIEKCOB M CHCTEM HE3aBUCHMO OT MX Ha3Ha-
YeHUsI U 001aCTH NPUMEHEHNSI.
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Tabnuua 4

Buae! nporpamm

Bun nporpammsr

Omnpexenexne

[Tporpamma, paccMaTpuBaeMasi Kak eMHOE 1IeJ10€, BBINOIHSIIOast

KoMmnoHeHT  [3akOHYEHHYIO (DYHKIHIO U IPUMEHsIeMas CaMOCTOSTENBHO HITH B
cocTaBe KOMIIEeKca
[Iporpamma, cocTosimast U3 IByX WM 00ree KOMIIOHEHTOB 1 (HITH)
Kommexe KOMILICKCOB, BBITIOJTHAIOIIMX B3aNMOCBsA3aHHbIC (DYHKINH, U TIPUMe-

HiAEMask CaMOCTOATEIBHO UJIN B COCTABE APYrOoro KOMILUICKCa

Tabnuua 5

Buabl nporpaMMHbIX TOKYMEHTOB

Bun nporpammuoro
JIOKYMEHTa

CopnepxaHue IpOrpaMMHOIO JIOKyMEHTa

Crenupukanms

CocTaB porpaMMsI U IOKYMEHTAIMU Ha Hee

Benomocts nepxareneit
MOAJTMHHUKOB

[lepeuens npeanpusATUil, Ha KOTOPHIX XPaHAT IOAJIMHHU-
K{ IPOTPaMMHBIX JOKYMEHTOB

Tekcr IporpamMmbl

3anuch IporpaMMsbl € HCOGXOZ[I/IMLIMI/I KOMMECHTapusiMu

OnucaHue NporpaMmbl

CBelleHus 0 JIOTHYECKOH CTPYKTYpe B (DYHKIMOHUPOBa-
HUM TIPOTPAMMBI

[IporpamMma 1 MeToIMKA
HCIBITAHUI

TpeboBanusI, OUIEKAIHE TPOBEPKE IPH UCIIBITAHUN
[IPOrPaMMBl, a TAKXKe MOPSIIOK U METOIbI UX KOHTPOJIS

TexHuueckoe 3a1aHue

Hasnauenne u 061acTs MPUMEHEHHUS IPOTPAMMBL, TEXHH-
JeCKHe, TEXHUKO-?KOHOMHYECKHE U CHEeHaTbHbIE TPeOo-
BaHMS, IPEIBABIIEMbIE K IPOrpaMMe, HEOOXOAUMEbIe
CTaINHU U CPOKH Pa3pabOTKH, BUIBI HCTIBITAHUH

[TosicHuTeIbHAS 3amucKa

Cxema ajaroputma, odliee oI1ucaHie aJropuT™a u (i)
(YHKIIMOHMPOBAHUS TPOTPAMMEI, a TaKKe 000CHOBaHHE
MIPUHATHIX TEXHUIECKUX U TEXHHKO-IKOHOMHYECKHX pe-
EeHUH

DKCIUTyaTalluOHHBIC J10-
KYMEHTBI

Caenenus 1ist odecriedeHus: GyHKIMOHUPOBAHHS H DKC-
[UTyaTaliy IPOTPaMMBI
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Tabnuua 6

BI/IIIBI IKCIUTYaTAMUMOHHBIX JTOKYMEHTOB

Bun skcrutyaranmonsoro
JOKyMEHTa

Coz[epmaHI/Ie OKCIUTYaTalUOHHOI'O JOKYMECHTa

BenomocTs 3kctyaTanm-
OHHBIX JJOKyMEHTOB

IepedeHb FKCILUTyaTAI[OHHBIX JOKYMEHTOB Ha IIPO-
rpamMMy

Dopmyisp

OCHOBHBIE XapaKTEPUCTUKH HPOTPaMMBbI, KOMITJIEKT-
HOCTb U CBEAEHHUS 00 3KCILTyaTalluy MPOrpaMMBbl

Onucanue NpUMEHEHUS

CBGZ[CHI/IS{ O Ha3HA4Y€HUH IpOrpaMMmBbl, obnacTu IpumMe-
HEHUS, IPUMEHACMBIX METOAAX, KJIACCE PCIIACMbIX 3a-
J1a4, OrpaHUYCHUAX [JId IPUMEHECHU S, MHHUMAJIBHOM
KOH(bI/IpraIII/II/I TCXHUYECKUX CPEACTB

PyKOBOJCTBO CHCTEMHOT'O
HpOrpaMMHCTa

CBeneHus Ui MPOBEPKH, 00ecHeueHNsT PYHKITHOHHPO-
BaHHs M HACTPOIKHU MPOrPaMMBbI Ha YCIIOBUSI KOHKPETHO-
O IIPUMEHEHUS

PyxoBozicTBO IporpaMmMucTa

CBeneHus ISl SKCIUTyaTalliy POTrPaMMbl

PykoBoicTBO onepaTopa

CaeneHust 1u1st obeciedeHus IpoLeayps! OOIIEHNS orTe-
patopa ¢ BBIYUCIUTEIBHON CHCTEMOH B IIPOIECCE BBI-
MOJTHEHUSI IPOTPaMMBI

Omnucanue s3bIKa

OmnucaHne CHHTAKCHCa U CEMAaHTHUKH SI3bIKa

PykoBozCTBO 110 TeXHHUYE-
CKOMY OOCITy>KUBaHUIO

CBelieHust 1Sl IPUMEHEHHSI TECTOBBIX U THarHOCTHYE-
CKHX [IPOrPaMM IPU 00CIY)KUBAHUH TEXHHYECKUX
CpelcTB

B 3aBucumoctu ot

crnocoba BBEIIOIHEHHS H XapakTepa IMpHUMCHCHUA

MPOrpaMMHBIE JOKYMEHTBI MOJPA3ACIAIOTCS HA HOMIMHHUK, TyOIHKAT U
koo (I'OCT 2.102-68), mpenHa3HadeHHBIE AT Pa3pabOTKH, COMPOBOXK/IE-
HUSI ¥ OKCIUTyaTalliK IPOrPaMMBI.

I'OCT 19.102-77. ECIIH. Cmaouu pa3pabomxu yCTaHABINBAET CTaIUU
pa3paboTKu MPOrpaMM M MPOrPAaMMHOM JOKYMEHTALUH JJIsl BEIYUCIIATEIb-
HBIX MAlllMH, KOMIUIEKCOB U CHCTEM HE3aBHCHMO OT MX Ha3HaueHHs U obiac-

TU TPUMCHCHUA
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Tabnuua 7

Craaun pa3padoTkm, 3Tanbl U coiep:kaHue padoT

Craauu pa3paboTKi

Oramnsl paboT

Conepxanue paboT

1

2

3

Texauueckoe
3a7aHIC

OO6ocHOBaHHE HEOOXO0-
TMIMOCTH pa3paboTKH
pOorpaMMbl

[locTanoBka 3aga4n.

CO0p MCXOIHBIX MaTEPHAIIOB.

Br100p 1 000CHOBaHNE KPUTEPUEB (-
(hDeKTUBHOCTH U KauecTBa pa3padaThl-
BaeMOW IPOrpaMMBbl.

O0o0cHOBaHNE HEOOXOANMOCTH IPOBe-
IEHUsI HayYHO-UCCIIEI0BAaTENbCKUX
pabor.

Hayuno-
HCCIIeZIOBATEIILCKIE
paboTHI

OrmnpenesieHne CTPYKTYPHI BXOJHBIX U
BBIXOIHBIX JTaHHBIX.
[peaBapHUTeIbHbINH BEIOOP METOI0B
peleHus 3a1a4.

OO0CHOBaHME 11EIeCO00Pa3HOCTH MPH-
MEHEHHMS paHee pa3paboTaHHbBIX IPO-
rpaMM.

Omnpenenenre TpeOOBaHUI K TEXHUYE-
CKHM CPEACTBaM.

O0oCHOBaHNE MTPUHIMITHATBHON BO3-
MOYKHOCTH pELICHHs TIOCTaBIEHHOM
3a/1a4H.

PaspaboTka u yTBEp-
bKJICHHE TEXHMIECKOTO
3a1aHusT

OmnpeneneHne TpeOOBaHMIA K IIPOrpamMMe.
Pa3paboTka TEXHUKO-3KOHOMHYECKOTO
000cHOBaHMS pa3pabOTKK MPOTPaMMBIL.
OrnpeneneHue CTaauid, 3TaroB U CPOKOB
Pa3pabOTKH IIPOrPaMMBI U JOKYMEHTa-
11 Ha Hee.

BBI0OD S3BIKOB IPOrPaMMUPOBaHHS.
OnpeneneHre HeOOXOAUMOCTH IIPOBE-
IeHMs1 HAyYHO-HCCIIEI0BATEbCKHX
paboT Ha NOCIEAYIONINX CTAANSX.
CorsacoBaHue M yTBEPKIACHUE TEXHH-
YECKOT'0 3aaHMsI.

OCKU3HBLI IPOEKT

Pa3paboTka 3cKU3HOTO
MpOeKTa

[penBaputenbHas pa3paboTKa CTPYK-
TYPbI BXOJHbIX U BHIXOIHBIX JAHHBIX.
'YTouHEeHIe METOIOB PEIICHHUs 33/1a49H.
Pa3paboTka 00IIero OMUCaHKS AJIro-
pUTMa pelIeHHs 3a/1a4H.

Pa3paboTka TEXHUKO-3KOHOMHYECKOTO
000CHOBaHWSL.

'Y TBEp)KIEHUE ICKU3-
HOT'O IIPOEKTa

Pa3paboTka MOsICHUTEIbHON 3aIHCKH.
CoryiacoBaHMe U YTBEPHKJICHUE ICKU3-
HOTO IIPOEKTA.
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OkoH4yaHue Tabn. 7

3

TexHuueckuit
MIPOEKT

Pa3paboTka TexHUYEC-
CKOTO IIPOEKTa

'YTOUHEHNEe CTPYKTYPHI BXOJIHBIX U
BBIXOJHBIX JTaHHBIX.

Pa3paboTka anropuTMa penreHys 3a1aqm.
Omnpenenenne GOPMbI IPEICTABICHHS
BXOJIHBIX U BEIXOJHBIX TaHHBIX.
OnpeneseHue CEMaHTUKH M CHHTAKCHCa
SI3BIKA.

Pa3paboTka CTPyKTYpbI IPOTPAMMBI.
OKOHUaTeJILHOE ONpeeNiecHHe KOHPH-
Typalyy TEXHUYECKHX CPE/ICTB.

'Y TBEpKIEHUE TEXHU-
UECKOI'0 NIPOEKTa

PazpaboTka m1aHa MEpONpHUATHIL TTO
pa3paboTKe ¥ BHEAPESHUIO IIPOTPAMM.
Pa3paboTka MOosICHUTEIbHON 3aIHCKU.
CornacoBaHue U yTBEPKACHUE TCXHU-
JECKOT'0 MPOEKTa.

PaGounii mpoexT

Pa3paboTka nmporpamMmel

[IporpamMmmupoBaHue 1 OTIaJKa IPO-
TpaMMBbI

PaspaboTka mpo-
rpaMMHOH JOKyMeHTa-
MU

Pa3zpaboTka mporpaMMHBIX JOKyMEHTOB
B cooTBeTCTBHH ¢ TpeboBanmsiMu [OCT
19.101-77.

criprTanus
[pOrpaMMbl

PaspaboTka, corimacoBaHue U yTBEp-
PKIICHHE TIPOTpaMMbl U METOIUKH HC-
MIBITAHHH.

[IpoBeneHue npeaBapUTEIbHBIX TOCY-
TapCTBEHHBIX, MEKBEJOMCTBEHHBIX,
[IPUEMO-CIATOYHBIX U IPYTHX BUIOB
HCTIBITAHUH.

KoppektupoBka nporpammsl 1 Ipo-
rpaMMHOM JOKYMEHTAINH TI0 pe3yIbTa-
TaM UCITBITAHHM.

[loaroroBka u nepena-

[ToxroTOBKa M Mepeadya NporpamMMbl U
POrPaMMHOMN TOKYMEHTALWH JJIsl CO-
MPOBOXKICHHS U (MITH) U3TOTOBIICHHUS
OdopMmiieHNEe U YTBEpKIICHHE aKTa O

Buenpenue
Ya IIPOrpaMMbl nepeaye NporpaMMbl Ha COTPOBOIKIIE-
HUE U (NJIN) U3TOTOBJICHHUE.
[lepenaua mporpamMmel B GOHJ aro-
PUTMOB U IIPOTPaMM.
IIpumeuanus.

1. JlomyckaeTcst HCKIII0UaTh BTOPYIO CTAIHIO pa3paboTKu, a B TEXHUYE-
CKM O00OCHOBAaHHBIX CIydasiX — BTOPYIO M TpeThio cTaguu. Heobxommmocts
MIPOBEACHUS 3TUX CTAJUH yKa3bIBAETCS B TEXHUYECKOM 3aJJaHHU.
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2. Nomnyckaercst 00bEIUHATH, UCKJIIOYATh dTalbl padoT M (WIN) UX CO-
JICpIKaHKe, a TAKKe BBOAUTD JIPYTUeE 3TaIbl paboT 10 COIIAaCOBAHUIO C 3aKa3-
YHKOM.

TOCT 19.103-77 ECIIJ]. Obosnauerue npoepamm u RPOSPAMMHBIX 00-
KYMeHnmog

IIporpamma u ee nokyMeHT «CremuuKanus) HMEIOT CICIYIOUIYI0
CTPYKTYpPY 0003HAUCHUS:

CrpykTypa 0003HaueHHS APYTUX IPOrPaMMHBIX JTOKYMEHTOB!

e Koz crpaHbl-pa3paboTdnka W KOJ OpraHH3aldU-pa3paboTIHKa IpH-
CBauBalOT B yCTAHOBJICHHOM MOpPSIKE.

e PeructpaniioHHBII HOMEp INpPHCBAaUBaeTCAd B INOPAJAKE BO3pacTaHUs,
HaunHas ¢ 00001 1o 99999, ns kakao¥M OpraHu3aIMu-pa3padboTIHKa.

e HoMep u3gaHus nporpaMmsl UM HOMEP pPeNakiii. HOMEp TOKYMEH-
Ta JaHHOTO BUJA, HOMEP YacTH JOKyMEHTa NPUCBAMBAIOTCS B MOPAIKE BO3-
pacranus ¢ 01 no 99. (Eciau nokyMeHT cOCTOUT M3 OHOHM YacTH, TO Aeduc U
TIOPSIIKOBBIM HOMEP YacTH HE yKa3bIBAIOT).

e Homep penmakimyu crien(UKauyd M BEAOMOCTH SKCIUTyaTallMOHHBIX
JOKYMEHTOB Ha MPOrpaMMy JOJDKHBI COBIIAIaTh C HOMEPOM HM3JIaHMs 3TOH ke
MIPOTPaMMBL.

TOCT 19.105-78 ECII]]. Obwue mpebo8aHusi K npocpamMmubiM OOK)-
Menmam. Hactosmmi cTaHZapT YCTaHAaBIMBAaeT oOIIMe TpeOOBaHMSI K
0OPMIICHHIO ITPOTPAMMHBIX JOKYMEHTOB JUIsi BBIYMCIMTEIBHBIX MAIIKH,
KOMIUICKCOB M CHUCTEM, HE3aBUCHMO OT MX Ha3HA4CHHUS U 00JIaCTH MpUMEHe-
HUS U IPEeIyCMOTPEHHBIX CTaHAapTaMu ENMHON cuCTEMBl IPOrpaMMHOMN
nokymenraru (ECILJ]) mist mo6oro crocoba BBIIOIHEHUS JOKYMEHTOB Ha
Pa3IMYHBIX HOCUTEISIX JaHHBIX.

IIporpaMMHBIA JOKyMEHT MOKET OBITh IPEICTABICH HAa PA3IHYHBIX TH-
I1ax HOCUTEJIEH NaHHBIX U COCTOMT M3 CJICAYIONINX YCIOBHBIX YacTeil:

— TUTYJIbHOM;

— MH(OPMAIIMOHHOH;

— OCHOBHOH.

[IpaBuia oopmieHUs] TOKYMEHTa M €ro JacTeil Ha KakJOM HOCHTele
JaHHBIX ycTaHaBiuBaroTcs cranigapramu ECIIJ] Ha npaBunma odopmieHus
JIOKYMEHTOB Ha COOTBETCTBYIOIIIUX HOCUTEINIAX JaHHBIX.

T'OCT 19.106-78 ECII/. Tpebosanus Kk npocpammubiM OOKYMEHMaM,
6bLNOJIHEHHbIM NeYaMHbIM CHOCODOM.

[TporpamMMHBIE TOKYMEHTHI OhOPMIISIOT:

e Ha yucrax ¢opmara A4 (T'OCT 2.301-68) npu U3roTOBICHUH JIOKY-
MEHTa MAIIMHOIIMCHBIM HJI PYKOITUCHBIM CITOCOOOM;

e JomycKaeTcsi opopmMIiIeHHE Ha JucTax dpopmaTa A3;

® [IpM MAIIMHHOM CHOCO0E€ BBIIOJHEHMS TOKYMEHTa JOIYCKaroTCs OT-
KJIOHEHUS pa3MepoB JINCTOB, COOTBETCTBYIOMHMX (hopmaram A4 u A3, ompe-
JeNsieMble BO3MOXHOCTAMU MIPUMEHSEMBIX TEXHUYECKUX CPEACTB; Ha JINCTAX
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¢dopmaToB A4 n A3, nperycMaTpuBaeMbIX BBIXOJHBIMH XapaKTEPHUCTHKAMHU
YCTPOWCTB BBIBOZA JAHHBIX, IPX U3TOTOBJIEHHH JJOKYMEHTa MAIIMHHBIM CII10-
cobom;

e Ha jmcTax TUnorpaduueckux (HopmMaroB NMPHU HU3TOTOBICHHU IOKY-
MEHTa THIIOTPa(GCKUM CIIOCOOOM.

PacmonoxeHne MaTepruanoB IMPOrpaMMHOTO JOKYMEHTa OCYIIECTBIIICT-
csl B CIIEIYFOIIEH ITOCIIeI0BATEIFHOCTH:

® MUMYIbHAA YACMb!

® JIICT YTBEpXKACHHUS (HE BXOAWT B oOIIee KOJMYECTBO JIHICTOB JOKY-
MEHTA);

® THUTYJbHBIN JIUCT (TIEPBBIH JIUCT JOKYMEHTA);

¢ pHpOpMaNMOHHAS YaCTh!

— aHHOTALYSE;

— JIUCT COJIePIKAHHUS;

® OCHOBHAs 4dCMb:

— TeKCT JOKyMEeHTa (C pUCYHKaMH, TaOJIUIIaMH ! T.II.)

— IIepeYeHb TEPMHUHOB U MX OMPEICIICHHL;

— IIepeYeHb COKPAIICHUH;

— TIPUIIOKEHIS,

— IIpeAMETHBIN yKa3aTellb;

— IepevyeHb CChUIOYHBIX JIOKYMEHTOB;

® YacTh PErHCTPALMU U3MEHEHUIA:

— JIUCT PETUCTPALUU U3MEHEHUN.

IlepeueHb TEPMHMHOB U UX ONPEACICHUH, IIEPEYCHb COKPALICHUM, [IPU-
JIO)KEHHS, NPEIMETHBIX yKa3aTelb, NepeuyeHb CCHUIOYHBIX JOKYMEHTOB BbI-
MOJHSIOTCS TIPU HEOOXOAUMOCTH.

Crnenyromuii craHmapT OPHEHTHUPOBAH HAa MOKYMCHTHPOBAHHE PE3yilb-
THpYyIomero mpoaykra paspaborku — ['OCT 19.402-78 ECIIH. Onucanue
npozpammul.

CocraB mokymeHTa «OIMucaHne MPOrpaMMBDy B CBOCH COJEpKATEIEHON
YacTH MOJXKET IOTONHATHCS pa3lelaMd W ITYHKTaMH, TOYEPIHYTHIMH W3
CTaHJAPTOB IS IPYTUX OMHUCATEIBHBIX JTOKYMEHTOB M pykoBoact: [ OCT
19.404-79 ECIIA. Ioscnumenvuas zanucka, I OCT 19.502-78 ECII/]. Onu-
canue npumenenus, I'OCT 19.503-79 ECIIJ]. PykogoOcmeo cucmemHnozo
npoepammucma, TOCT 19.504-79 ECII]. Pykosodcmgo npocpammucma,
T'OCT 19.505-79 ECII]]. Pyxosodcmeo onepamopa.

Ectp Taroke rpymma cTaHZapToOB, ONpeensiomas TpeboBanus K GpuKca-
U Bcero Habopa mporpamm u I1J], KoTopeie 0QOPMIISIOTCS IS ITepenadn
[IC. OHH MOPOXIAOT JTAKOHUYHBIE TOKYMEHTHI YYETHOTO XapakTepa U Mo-
T'yT OBITh IMOJIC3HBI JUIA YIOPSIOYSHHS BCEro XO3sicTBa mporpamm u I1]]
(Bemp OYeHBb YACTO TPeOyeTCs MPOCTO HABECTH 3JIEMEHTApHBIA MOPSIOK!).
Ecte m craHmapThl, onpenessonye NpaBuia BeJICHHUS JTOKYMEHTOB B «XO-
3siicten T1C.
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Hapno Taxoxe BBIIEIUTH

TOCT 19.301-79 ECII]]. Ilpocpamma u memoouxa ucnvlmanui, KOTo-
pHIit (B a1anTUPOBAaHHOM BHJIC) MOXKET MCIOJIB30BATHLCS IS pa3paboOTKH J10-
KYMEHTOB IUIaHWPOBAHUS M NPOBEICHUS UCIBITATEIBHBIX paboT MO OIEHKE
roToBHOCTH M KadecTsa [1C.

Hakonen, nocnenHuii 0o rogy NpUHATHS CTaHAAPT.

TOCT 19.701-90 ECIIJ]. Cxembsl ancopummos, npocpamm, OAHHbIX U
cucmem. Obo3nauenus ycioguvie cpaguuecKue u npasuia GbINOIAHEHUsL.

OH ycTaHaBIMBACT IPaBWJIA BBIIIOJIHEHUS CXEM, HCIOIb3YEMBIX I
0TOOpakeHMs pa3IMIHBIX BHAOB 3amad 0OpaOOTKHM MaHHBIX W CPEIACTB HX
pelIeHNs U OTHOCThI0 cO0TBeTCTBYET cTanaapTy MCO 5807:1985.

Hapsany ¢ ECIIJ] Ha Mexrocy1apcTBEHHOM ypOBHE JEHCTBYIOT elle /1Ba
CTaHjAapTa, TaKKe OTHOCAIIMXCS K JoKyMeHTHpoBaHuto [IC ¥ mpuHSTHIX He
TaK JaBHO, kKak Oonbmas yacte [OCT ECIT/I.

TOCT 19781-90 Obecneuenue cucmem obpabomku ungopmayuu npo-
epammnoe. Tepmunsl u onpedenenus. Pazpadoran B3amen ['OCT 19.781-83 u
T'OCT 19.004-80 u ycTaHaBIMBAaET TEPMUHBI U OINPEICIICHIS MOHATHIA B 00-
mactu nporpammHoro obecneueHus (I1IO) cuctem 00pabOTKM TaHHBIX
(COJLl), npumMeHsieMble BO BCEX BHJAaX JOKYMEHTAIMH U JUTEPATyphl, BXOI -
mux B chepy paboOT MO CTAaHIAPTH3ALMH MIIM HCIIONIb3YIOMNX PEe3yIbTaThl
9THX paboT.

I'OCT 28388-89 Cucmemvr obpabomku ungopmayuu. JJoxymenmol Ha
MacHUmHbIX Hocumenax oannvix. Ilopsadox evinoanenus u oopawenus. Pac-
MPOCTpaHsieTCsl HEe TOJIbKO Ha IpOrpaMMHbIE, HO U Ha KOHCTPYKTOPCKHE,
TEXHOJIOTUYECKHE U JPYTHE MPOCKTHBIE JJOKYMEHTBI, BBITIOJHIEMbIE HA Mar-
HHUTHBIX HOCHUTEIISIX.

14.3. NocypapcTBeHHble cTaHaapTbl PO (FTOCT P)

B P® peiictByeT psia ctangapToB B yacTu JokyMeHtupoBanus [1C, pas-
paboTaHHBIX HAa OCHOBE MPSIMOTO NMPUMEHEHHS] MEXIYHApOIAHBIX CTAHIAPTOB
HCO. 1o camble «cBEXHE» 10 BPEMEHHU NPUHATUS cTaHaapThl. HekoTopeie
13 HHUX BIPSIMYIO aJpeCOBAaHBl PYKOBOJHUTEISIM IPOEKTAa WIH IUPEKTOpaM
nHpopManMoHHbIX ciiyx0. BMecTe ¢ TeM OHM HEONpaBJaHHO MaJI0 U3BECTHBI
B cperie npodeccroHanoB. Bot ux npezcrasneHue.

I'OCT P HCO/MOK 9294-93 Hnpopmayuonnas mexnonozus. Pykoso-
0CmBo no ynpaeienuro OOKYMEeHMUposaHuem npocpammHo20 0becnedeHus.
CraHzapT TOJIHOCTBIO COOTBETCTBYET  MEXAYHAPOJHOMY  CTaHAAPTY
NCO/MBK TO 9294:1990 u ycraHaBIMBaeT peKOMEHIAIHNU IO dPPEKTHUB-
HOMY ympaBieHuio aokymentuposanueM IIC mns pykoBomureneif, oTBe-
YalOMKX 332 UX co3fanue. Llenpio cTaHmapTa SBISETCS OKa3aHWEe IIOMOIIH B
OTIpeJieTIeHuH cTpaTeruu JokyMmeHTHpoBaHus I1C; BeIOOpe cTaHAapToB IO
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JOKYMEHTHUPOBAHHIO; BBIOOpE MPOLEAYpP INOKYMEHTHPOBAHMS; ONpPENCICHUN
HEOOXOANMBIX PECYPCOB; COCTABJICHHH IJIAHOB JOKYMEHTHPOBAHUSL.

TOCT P HCO/M3K 9126-93 Ungpopmayuonnas mexuonoeus. Oyenxa
NPOSPAMMHOU nPoOyKyuu. XapaKTEePUCTHKH KauecTBa U PyKOBOJCTBA IO MX
npuMeHeHnto. CTaHAapT MOJHOCTBIO COOTBETCTBYET MEXKIYyHApOJHOMY
cragmapty MCO/MDK 9126:1991. B ero KoHTEKCTe MOJ XapaKTEPUCTHKON
KadecTBa MOHUMAETCSl «HAOOp CBOICTB (aTpuOyTOB) MPOTPAaMMHOM MPOIYK-
MM, IO KOTOPBIM €€ KaueCTBO OMMCHIBACTCS U OlleHnBaeTcs». CTaHmapT on-
penenser mecTh KOMIUIEKCHBIX XapaKTEPUCTHK, KOTOPbIe C MHHUMAaIbHBIM
nyonupoBarueM onmchiBatoT kagecTBo [1C (1O, mporpaMMHO# IpOIyKIHN):
(YHKIMOHANbHBIE BO3MOKHOCTH; HaJIe)KHOCTB; HPAKTHYHOCTh; I(PPEKTUB-
HOCTbB; COIPOBOKAaEMOCTh; MOOMJIBHOCTh. JTH XapaKTEpUCTUKH 00pa3yloT
OCHOBY AJIS JaNbHEHIIero yrouHeHus u onucanus kadecrsa I1C.

TOCT P UCO 9127-94 Cucmemvl obpabomku ungopmayuu. Joxymen-
mayus nob3oeamena U UHOOpMayus HA ynakoske Ol NOMpPeOUMenbCKux
npoepammubix naxemos. CTaHAAPT MOJTHOCTBIO COOTBETCTBYET MEXKIyHa-
poanomy crangapty MCO 9127:1989. B koHTekcTe HACTOSILIErO cTaHAapTa
1oJ; mMoTpeduTenscKkuM nporpaMMHbBIM makeToMm (I1I1) moHmMmaercst «mpo-
rpaMMHast TIPOAYKIHS, CIPOSKTUPOBAHHAS M IPOAABACMasi JUIsl BBITTIOIHCHUS
OTIpEJEeTICHHBIX (YHKIMH; MporpaMMa W COOTBETCTBYIOIIAs €W TOKyMEHTa-
s, YIAKOBAaHHBIC IS MPOJAXKH Kak eanHoe menoey. Ilon nokymeHrtarmeit
MOJIb30BaTeNs IOHUMAETCs TOKyMEHTaIus, KoTopasi o0ecrneynBaeT KOHEYHO-
ro mosb3oBarensi uHpopMaluend no ycraHoBke W skcruryatauuu [1I1. Ton
nHpopmanmei Ha ynakoBKe HOHMUMAIOT HH(OpPMALIKIO, BOCIPOU3BOIMMYIO Ha
BHemHel ynakoBke IIII. Ee nensto siBisieTcs NpeaocTaBlICHUE MOTCHIUAIIb-
HBIM IIOKyIIaTeJIsIM NEPBUYHBIX cBeAcHuM o T1I1.

I'OCT P UCO/MBK 8631-94 HUnpopmayuonnas mexnonoeus. Ilpo-
TpaMMHBIC KOHCTPYKTHBBI U YCIIOBHBIE 0003HAUEHHMS AJISI UX MPEICTABICHHS.
OmnceIBaeT npeacTaBIeHUE POIETYPHBIX AITOPUTMOB.

KoHTpoabHbIe BONPOCHI

1. Kak MOXHO OXapaKTepH30BaTh MOHITHE «IPOTPaMMHAs JOKyMEHTa-
US»?

2. YUro mpezacTaBiisieT cOOOM BHEUTHSST M BHYTPEHHSISI pOrpamMMHast 10-
KyMeHTaIus?

3. Jlaiite ompejieneHUe MOHATHIO «EIWHAsI CHCTEMa MPOTPaAaMMHOU J10-
KyMEHTAIU.

4. B 4yem 3aKIIt04alOTCsi OCHOBHBIE HEOCTATKH €IMHON CHUCTEMBI MPO-
rpaMMHOM TOKyMeHTaIuu?

5. JlaiiTe ompenerieHIe MOHATHIO «TEXHUYECKOE 3aaHue)

6. OOBSCHHUTE CMBICT TIOHATHS «JOKYMCHTAIHUS ITOJTE30BATEIIS.

7. Kakumu cBOMCTBaMH JIOJDKHA 00J1aaTh JOKYMEHTAIHS [TOJIb30BaTeIs?

8. laiiTe KpaTKyto XapakTepUCTUKY TOKYMEHTALUH NOJIb30BaTENsl.
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