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M Hmerpalmn C leyr“MH CHCTEMAMMW. '3'1'“ FuUaAUwL, uTO cucTEeMa
pasiHBAGTCA HA KOMINOHEHTR, yaobume 8 paspaborke, rOIHLE A
MORTOPHOIO  HCNONBIOBAHHA W uMTerpatMM. A TAKKE MMEIONAC

HEODXOMMMBIE  XAPAKTEPUCTHKH  TIO peicTponeicTmo. [l ITHX

KOMTIOHEHT TIATENBHO npopabaresaiTed unrepdeicn. Cama #xe

CHOTEMA MOKYMCHTHPYCTCH Ha MHOTHX YPOBHAX, COMAOTCA MPABIA
odopmieHUR TPOrPAMMHOTO KOHa — TO ©eCrh OCTapIRKTCR
MHOTOUHCTICHHBIE CEMAHTHHECKHE cemBl, (IOMOTAIOMME CO3MATL #

COXPaHMTH,  NOICPKHBATE CIVMHYI0, CTPOHHYIO  apXWIEKTYPY.

eIMHOOOPAIHBIA CTHIb, IOPAIOK. .-
Bee JTH W JPYIHC MOMONMHUTETBHBIC  BHIIbI eATeNBHOCTH,

BRITIONHACMEBIC B TPOLECCE NPOMBILUIEHHOTO POTPAMMUPOBAHHA 1
HEOBXOIMMBIC JUTA YCTICIIHOTO BINOMHEHHAR 3aKa30B W OyeM Ha3biBaATD

NpPOrpaMMHO mxenepueit (software engineering). IMomy4aeTes, 110
taKk MBI 00o3HAYacM, BO-TICPBEIX, HEKOTOPYK)  TIPAKTHHECKYTO
NeATeNbHOCTh, & BO-BTOPBIX, CELMANBEHYIO OD/IACTH 3HAHWAS. W
APYrUMM  CTOBAMH, HAYTHYIO pucumuey. Benp Ul OONETHUCHHR
BEIONHEHWS  KQKIOTO OTASNBHOIO  MPOCKTA, A BOIMOEHOCTH
HCNONB30BATE pamooﬁpamm“l [ONOKHUTEALHEIA OIBIT, ,uocmmymﬁ

JPYFHMH  KOMAaHZAMH M paspaboTYMKAMK,  TOT CAMBIX  OWBIT
MOABEPraeTCs  OCMBICICHUIO, OGOOmEHMIO W Haaewalemy

ofopmnenmio. Tax MOABIATOTCE PRATHIHBIE MSTOIEL M mpaxTury (best
practices) — TECTHPOBAHWA, NPOEKTHPOBAHMA, paboTs HAZ TREOOBAHMANM
¥ 0p., APXMTEKTYPHBIX mabnosoB W TP, A TaKKe CTAaHAAPTEL M
METONONIOrHH, KaCAIONIHeCH BCeTO NpoLecca B HEejIoM (Hanpumep, MSE,
RUP. CMMI, Scrum), BoT 3TH-TO 0HOBIIEHUS W BXOJAT B TIPOTPAMMHYIO
HIDKEHEPHIO Kak B 001aCTh 3HAHWA.

HeoOXonMMocTs B POTPAMMHON MIDKEHEPHM KAk B CHCIMAITBHON
o6nacTH FHAHKA OBLIA OCO3HAHA MHPOBLIM coobmecTsoM B KoHue 60-X
[OAOB MPOUUIOTO BeKa, Dojiee HEM Ha 20 jeT MO3KEe PONKISHHA CAMOTO
MPOrPAMMMPOBAHHS, ECTH CHMTATS TAKOBBIM JHAMCHWTBIA OTUET don
Heiimana "First Draft of a Report on the EDVAQC", o6HapoaoBaribii v
s 1945 rony. PoknenneM TIPOrPAMMHOH MIDKCHEPHH ABIACTCR 1968 ron
_ xoutepentg NATO Software Engineering, r. Tapaw (®PY),
KoTOpasd HEIHKOM Obuta (IOCBAIICHA PACCMOTPEHHIO ITHX sonpocos. B
chepy POrPAMMHOH  MFKCHOPHA [ONAZAIOT BCE BOMPOCH W TEAbL,
CBA3AHHBIE C OPraHM3ALIHEH 1 YTy TIICHHEM nporecca paspaboTkH 1o,

gHMEM  KOIUISKTHBOM Pa3padoTUnKOs, paspaboTkol  ®
BHEPEHHEM TPOTPAMMHBIX CPeACTS TOMACPHKH JKUIHCHHOTO LMKNA
2
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3aKag4MKa; BTOPOC O3HAYAcT

| qiay cucTemsi Ha Oywmare).

Ha HATHS H POCKTHPOBAHKE, a takxke (popma

i _ cHIEHO BAPHHPYIOTCA OT BUAOB
pogKTos H pEATOuTeRM paspaGOTHKOE M 3AKA3HKOB.

Tpebyiores  TAKEC cnempaTbHBIe YCWIMA N0 OpraHusatidd
npouecca  paspadoris. B obmeM Buge 370  HTCPATHBHO-
HHSPCMCHTATEHAS  MOJCTH,  KOTJ2 Tpebyeman  (PyHKUMOHAILHOCTD
mmammummpneuwmﬂuaammuoryrowm,
# TeM CAMEM €CTh BOSMOKHOCTH YIDABICHWA XOJOM paspaboTky.
Omako 12 00mAs MOJENS MMEET MHOAKECTBO mopupuKaii ¥

Y CHCTEMb TAKAe HEOOXOAMMO BBINOJHATL C yHCTOM
yaoBers ec nansiieliluero coNpOBOAIEHHS, TOBTOPHOTO MCHIOTb30BaHHA
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M WHTErpauMH C JIPYTHMHA CHCTEMaMMN. FT0  FHATWWT, UWTO CUCTOMA
pasOHBAETCA HA KOMITOHEHTH, yaobHme B paspaforke, TOmMLE JUIH
MOBTOPHOTO  HCMO/Tb30BAHWA W oMHTETpAmMM. A TAKKS MMEIONAC
HEOBXOMMMBEIE  XAPAKTEPUCTHKH 1o OEICTPONSHCTBHIO Jim  mmx
KOMITOHEHT TIATEABHO npopabaTLIBAIOTCH unreppeicn, Cava e
CHOTEMA MOKYMCHTHPYETCH Ha MHOTHX YPOBHAX, COANAKOTCH npasuna

oGOpMICHUE  ITPOTPAMMHOTO KOHAa — TO eCTh OCTaRIAIOTCA
MHOFOUMCTICHHBIE CEMAHTUHMECKHME  CIICIILL, (IOMOTAIOUIME COJIATE W
COXPAHMTB,  TOIICPKHRATE CHAMHYIO, CTPOHHYIO  GPXHIEKTYPY.

eIMHOOOPAZHbIA CTHIIb, IOPALOK. .-
Bce 2T W APYTHE AOTMONHUTETBHWME BN MEeATENEHOCTH,

BLIMONHACMBE B MPOLECCE MPOMBILUICHHOTD MPOTPAMMUPOBAHHS ¥
HEOBXOIHMBIC JUTA YCITEIIHOTO BHINONHEHHA 3aKa308 W OyIeM HA3HIBATL

nporpamMMHO nixenepueit (software engineering). [lomysacyCs, |10
tax Mbl 00O3HAYACM, BO-TICPBBIX, HEKOTOPYK)  TIPAKTHHECKYIQ
NeATenbHOCT, @ BO-BTOPBIX, CTIEIMANBHYIO OO/IACTH SHAHMNS. Wnw
APYrUMKH  CTIOBAMM, HAYYHYI0 [MCLIATUTMHY. Beap Uik OONETUCHWR
BEITOTHEHWHA RAFKIOTO OTASNBHOIO ﬂpOCKTa, s ROAMOKRHOCTH
MCTIOAB30BATE Pa3HOOOPasHbIH TIONOKHTEIBHLIA  OTBIT, AOCTUFRY ThiH

APYrMMH  KOMAHZAMH W paspaborTymMKamy, 3T0T cammli{  ONBIT
NOABEPraeTca  OCMBICIACHHIO, OOOOmMEHWIO W HAZeKALICMY
opopmaermio. Tax MOABIAOTCA PASTMUHBIC METOMIBI M TPAKTHKH (best
practices) — TECTHPOBAHMA, NPOeKTHPOBAHWA, paGoTs! HAN TPEOOBAHHMANMK
¥ Np., ApPXHMICKTYPHBIX mabnoHoB W TP, A TAKKe cranjaprsl
METOIOJIONHH, KACAIONIMECs BCEro NPOLEeCCa B LEIOM (Hanpumep, MSF,
RUP, CMM], Scrum), BoT 37H-TO 06OBMICHHS ¥ BXOAT B TIPOrPAMMHYIQ
HIJKEHCPHIO Kak B 00/18CTh 3HAHWA.

HeoOxoaumocTs B MPOTPAMMHON MIDKSHEPHH Kak B CHCHMAITBHON
ofnacTy 3HAHMA OBLIA OCOHAHA MHPOBEIM coobuecTsom B KoHuE 60-X
rOAOB MPOLLIOTO Beka, 60aee HEM Ha 20 feT NO3KE POKICHMA CAMOTO
MPOrPAMMMPOBAHMS, CCTH CHMTATH TAKOBEIM 3HAMCHWTBIH OTUCT don
Hetinana "First Draft of a Report on the EDVAC", 00HapoAOBaHHBIA WM
5 1945 roay. PoxkaeHuem TIPOrPAMMHOM MHIKEHEPHH SBIRCTCH 1968 ron
— xouepenimn NATO Software Engineering, r. Tapaw (DPT),
KOTOpas LeMKOM Obiia [OCBANICHA PACCMOTPEHHIO STUX gonpocos. B
cepy MPOrpaMMHOM WIDKEHEPUM  TOTIAZIAOT  BCE BOTIPOCH ¥ TEMB,
CBA3AHHBIE ¢ OPrAHMBAIIHCH W YTy IICHHOM npotiecca pa3padoTky 1o,

PHMEM  KOJUISKTHBOM Pa3padoTUMKOE, paspaboTkOR  ®
BHEPEHUEM TPOTPAMMHBIX CPeNCTB NOICPIKKH SKMAHCHHOTO LMKNA
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W (business reengineering) — B HIMPOKOM
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ApAPEAC, JIN IO e MH(OPMALIOHHBIX CHCTEM Ha

opeTpHATHY, TAK KaK TPOYETcH CHAYana HABCCTH OIIPE/AETIEHHBIA
HOpAIOK B ACTONPOM3BOACTBE, & JIMIID [OTOM 3aKpeIMTIb  €ro

Cf3 MPOTPAMMHOH MHAEHEPHH (KaK 06acTH NPAKTHEECKOM
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AndopmaTika

Puc. 1.1. Cesi3b MPOTPAMMHON MIKEHEPHUH

1.2. llporpamMmuoe oGecneenmne

Onpeneneane,  byaem  NOHMMaTe  1OR UPOr pPAMMHBIM
obecnevenmed (T10) MHOKECTBO Da3BUBAIOMMXCA BO  BPCMCHH
JIOTHYECKHMX NPEAMHCAHHIA, C TOMOUIBIO KOTOPLIX HEKOTOPEIH KOANCKIME
JHOACH  YNpaBAAer W HCTIONB3YET — MHOTOMNPOLCCCOPHYIO "
PaCTpEAETICHHYIO CUCTEMY BBIMHCAUTE/ILHRIX YCTPOMCTS,

D10 ONpeleneHHe, JAHHOS Xaparbiom MuIcoM, U3BECTHbLIM
CHELMATMCTOM B OOJIACTH NPOTPAMMHOH MIDKCHEPHH U3 KOMITAHMH IBM,

3aKAIOMEET B cebe cnemyronmiee,
1. JIorHueckue NpearMCaH s — 3TO HE TONLKO CaMH MPOTPAMMEL HO

H Pa3NUuHAA IOKYMEHTALs (HAPAMED, MO IRCTUTY ATAIAH pOrpamMm) |
— OnpeaesieHHas CHCTeMaA OTHOIICHWH MEXKAYy IHONbMW,

wmpe
HCTIONB3YIONIMMM ITH NPOTPAMMEI B PAMKaX HEKOTOPOTO npouecca
JEATEILHOCTH.

KaK MpaBMNoO, s

2. Cospementoe [10 nNpeaAHAZHAYEHO,
O/THOBPEMEHHOM PabOThi CO MHOTHMH TIOIb3OBATEIAMH, KOTOPHIE MOIYT

BBITH 3HAYMTEABHO y/IANEHbI APYT OT ApYTra B hu3uuecKOM NPOCTPAHCTBE.
Takum 00pazoM, BHIMHCIATENBHAA CPEAA (NEPCOHABHBIS KOMITBIOTEPDI,
ceppepa M T.J), B KOTOPOH (10 yHKIMOHWPYET, OKA3HIBATTCA

paCHPE/ICICHHOM.
3. S3amaun peimaeMbie  COBPEMCHHBIM MO, uacto TPEOYWT

PA3TMYHBIX  BRIMMCITHTENBHBIX pecypcoB B CHIly PATHMHON

CrICHMATMBALIMM THX 3a71a4, W3-3d Sonpmoro obnema BHINOMHASMOM

paboThl, a TaKKe W3 coobpakeHni  OL3ONACHOCTH. Harpumep,

[OSBAAETCA ceppep 0asbl JAHHBIX, CEPBEP IpHIOKESHHA W TP, TaKum
1
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. oTOpas CYUWIECTBEHHO

. 0OBeKTOB. K
ppOrpRMMITRLY pABHIO somemee [10 (Gomsbiiece

0.
om0 apyroe 1T 4 70 YAABRIOCH, TAK KaK

soneTH CHOBHBX ARUCHE™ ﬁ.,epm'ﬁ pAcCMATPHBACMELX
HMCHHO C HAYKOH, a He ¢

apocTHe 518 °
P C;W sprpeiaes apyrEME  003acCTAMM
( cnoproM ¥
TEATPOM, Wo M, ODPWH’;’ [OCKONBKY OHO BO3HHKIIO,
qen0BeaECKDH AEFICIEHO me 2 rcpBbiE €10 TUIO/IBL — TPOTPAMMEI
el [pH HAYAHBIX PACHETaX. Kpowme

TOT0, WT;“ W"’m o - e. Taxmm oDbpasom,

WW gpyHOTO  MBIIICHHS  IHPOKO HCTIOAE3YIOTCA  TIPH
1115 — SBHO WK HEABHO.)

max (10m06HO My, KAK PAAIHYHBIC CHCTOMBI B KAACCHYCCKOM

{ s ), a AomxHO OBITh

HayKe OCHOBWBAIOTCH HA MOCTYAATaX H &KCHO
08 KOMMNECTBOM MHTEpPQEHCOB, C KOTOPBIMH
pars. JTH MHTEPEHCH

MOX0 TOAAA0TCA CTAHIAPTH3ALMH, MOCKONBKY OCHOBBIBAIOTCA Ha
MHOTOMHCTCHHEIX M MI0XO  (OpMAnMIyeMbIX — HENOBCHCCKMX

COTTTAMEHAAX.
, 3 Hamersemocrs — [10 nerxo w3MeHMTh M, Kak CJICICTBHC,

TPeGOBAHHH K HEMY TIOCTORHHO MERSIOTCA B Ipoliecce paspaboTku, D10

COANAeT MIOFO AOTOMHUTENBIEIX TPYAHOCTEH TpPH ero paspaborTke w

ABOJIOLMH.

4 HemarepuanbHOCTh —
BHPTYANBHO. [Morromy,  HaMpMMEp,  TPYAHO
TCXHONOI'MAMM, OCHOBAHHBIMH Ha NPe/IBAPHATCIIHHOM
yepTEKeH, YCHENHO WCNONBIYEMbIMM B APYIuX MIPOMBI IO HHBIX
obnacrax (HanpHmep, B CTPOMTCILCTBE, MALTMHOCTPOCHHM). TaM Ha
YepTeAAX B CXCMATHYHOM BWIE BOCHPOMIBOINATCA reoMETPHIECKHE
dopmr cosnasaemerx obnexton. Korja obBexRT cosnan, i Gopmel
MOMKHO YBHIETh, A Ha 9€M MBI OCHOBBIBAEMCH, KOTAA mobpaxaem 107

1) HEBOIMOKHO YBUICTH, OHO
BOCMONBA0BATHCH
CO3ANHH

KOHTPOMbHbIC BONPOCH

1. Yo TaKOe IPOrpaMMHas HHKCHEPHs?
2. Yo Takoe uHdopmaTHka’
3.YeM nporpaMMMpoBaHyMe oTadqaercs 01 PO PAMMHOW

WHKEeHEPUH?
4 Kak CBA3aHBI NPOTPAMMHAA  WHAKCHEPHA,
CHCTEMOTEXHHKA W OU3HEC-HHKWHUPUHT?
5. OupeaeneHue mporpaMMHoro obecrniesenus(110).
6. [TepeuHcHTE CBOMCTBA MPOTPAMMHOTO obecneueHus.

waopMaTHKa,

KaioueBble COBA: PEUNIICUNUPUNS, NPOZPaMMIOe oDecnevenue,

AO2UYECKUE npednucau s, COZNACOBAHNROCTD, HUIMeHneMocms,

HEMAMEPUATLHOC TS,
The keywords: reengineering, software, logical prescriptions,

consensus, alterability, immateriality.
Kalit so'zlar; reinjiniring,  dasturiy ta'minot, mantigiy

ko 'rsatmalar, muvofiglik, o zgaruvchanlik, moddiymaslik.

Yupamuenns

1. TlpuBeHTe NPHMEP aHATM3A.
2. [MpuBeayTe NPUMEP MPOSKTUPOBAHKA.

3. [oueMy Hy KHA IIPOrPAMMHBIN WHKEHEPWA
4. Ilepeumcomre  T10, KOTOpPEIE BBI 3HACTE, MO ONPENSNCHHIO

Xapamsaa Munca,
5. Kakue HMEHHO

MPOrpaMMHONA HHIKEHEPHEH?

06acTA CXEMOTEXHWKM BIaMMOZGHCTBYIOT ©



EOTKH MPOTPAMMHOI'Q

A
PAIR RIS

cC
OBECTIE
aMMHOI0 obecTiet ey

g8 NOGACAOBATEIRHOCTD HAMIMX Wiarop,
KK oBeHCHHH " paéom, K3KOB Periameyy
. xaK MPOCKT B3AHMOCHCTBY G

TO BM
Bee 2 W YAYHHIEHHE - OCHOpgy
[ToaTOMY HE Clyuaiy
/ e TEABHOCTH. 10,
rpynnonoﬁlg SCHOBHBIX [OHATHH TIPOIPaMMHO

eHMA APOTPAMMHOR  MHIKCHepiy

% wmun’gyi MHOAKECTBO PaVIHYHBIX BUHIop
M INaros, HCITOAB3YCMBIX 11y

Sy 3AHABIX C HUM TPOAYKTOB (TPOCKTHEIx
npo,-pamuucu‘o Ko/a, TECTOR,

oKyMCHTBIIE™
UIAHOS, e unp. )-
- #i Ry MEHTLIHH
| 130BATSITERC . eun He CYIIECTBYCT YHHBEPCAILHOIO
a coroHAIIHIH eTOAMK, MPABHI H NPE/THCAHMH,

npomecca Pa’ 10 nioG0ro BHAB, A1 ODBIX KOMITAHHH, JU13 KOMaH]
s Kaiqsiii TEKymuil MpoIecc  paspaborku,

oymecTaateNsh ERC KOIMUECTBO  OCODEHHOCTEH  w
uueer  DQUIBIIOE

oii. O/HAKO nenecoo0pasHo Nepe/l HaYAIOM NPOCKTa

MEUIHBATY ‘”-“'Wmommnmma
mnmm!  padosme TOAYKTS! (IIPOMEIKY TOHHBIC H (pUHATBHEIE), TTOPAIOK
YHECTHS B pmﬁqm wieHoB KOMaHB! H T.A. byziem HaskiBaTh 310
e OTHCARHE KOHKPETHBIM ITPOLIECCOM, OTJIH4asA €ro or

aka pador, cneuspuxaui u np. Hanpumep, B cucteme

Microsoft Visual Team System oOxasmiBaeTcs walnOH npouecca,
cousseNnil WIH AZANTMpYeMsli (B CAydae  HCTIONB30BaHHA
cranmprHoro) mepea Hauanom paspaborkn. B VSTS cymiectsytor
34r0TOBKH A1 KORKpETHBIX npoueccos Ha base CMMI, Scrum u ap.

B paskax KOMNAHHH BOSMOAHA M T0/Ie3HA CTAHAAPTH3ALMA BCEX
TeKYUIX  POUCCCOB, KOTOPylo OyaeM HA3BIBATH  CTAHAAPTHBIM
mpoueccom. Tlocrenny, TakuM o0pasoM, OKA3HIBAETCA HEKOTOPOH
Gasoi aaHHsDX, conepiamed cretyiomee:
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® MHPOPMAUMIO, TIPABMIA  MCTIONLIOBAMMA, NOKY MCHTAIAIO ¥
MHCTAULMOHHEIE MAKETHI CPOACTE PAIPAbOTKH, WCMONBAYEMBIX B
npoc:crax KOMTIAHMM (CHCTEM BEPCHOHHOTO KOHTPOIS, CDC.IIC'lH.KoKrpona
omMOOK, CPOICTH NPOIPAMMHPOBAHIA — painvwansx IDE, CVE] u r.).
® ONMCAHWE [PAKTMK PaspaboTkM — NPOEKTHOO Mewe piMenTa

npasKi paboTh! ¢ 3AKATIMKOM ¢ T.11.,
e mAO/IOHEI MPOSKTHLIX MOKYMEHTOB — TeXHUMeCKUX 3anarwi

MPOCKTHHX CTICLIMPUKALMIA (JIaHOB TECTHPOBANMA W T 11 W p.

Tak#e BO3IMOMHA Smn;wprmaum MPOLCAYPEl  paspaboTku
KOHKPETHOTO NPOLECCa KaK "BRIPEIKU” M3 CTAHIAPTHOrO. OCHOBHAR WICs
CTAHAAPTHOIO NMPOUECCA — KYPCHPOBAHMC BHY IDH KOMITAHMHM NEPEI0BOTO
onKITA, @ TAKKE YHUDHKALMA CPEACTB paspaborku. Ouens YK 9aCTO B
KOMTTAHMIX Pas/HYHLIC OCNAPTAMEHTR W NPOSKTEI CHIIBHO OTIMYAINTCH
Mo 3PeNOCTH TIPOLECCa Pa3paloTKH, A TAKKE 3aTpyHEHO TOBTOPHOE
MCIMOAL30OBAHUE [NEPCAOBOrO OTLITH. KpOMC TOro, CayHacTCd, wWTO
KOMIIAHKA  WCTIOMB3YET — HECKONBKO  CPEACTB  MapauielibHbix
HHCTPYMEHTOB paspaborku, nanpumep, CYB/l cpencrea BEPCHOHHOTO
xoutponsa. HMuorna 310 OwiBacT onpasnano (HanpuMep, TAKOBWI
TpeDOBAHNMA 3AKA3UMKA), HACTO ITO HEOOXOAUMO — Hanpumep, Java, NET
(Gonbiuas KOMICTEHTHOCTE OPPIIOPHOH KOMIEAHUK No3BONAET i BpaTs
Bosice MHUPOKHA CTICKTP 3aka30B). Ho oueHs HacTo 310 nporssoibHLA
peibop camux  paspaorumkoB. B moBom ciayuae, Takas
MHOJKECTBEHHOCTh CYMICCTBEHHO 3ATPYIHAST MMIDAUMIO CICLMATTHCTOR
M3 MIPOEKTA B MPOEKT, WCNOJB30BAHME PE3YIBTATOB OJHOTO TIPOSKTA B
apyroM B 1.0 OZHAKO NpU OPraHM3aUMM CTAHJAPTHOTO NpPOLEcca

HeOOXOAHMO CNeAMTh, YTOObI CTAHAAPTHEIN MPOLECT HE OKA3ANCHK BCEro
nus  (popMamsHBIM,  OIOPOKpATHYECKMM  annaparoMm.  [1OHATHE
CTAHJIAPTHOIO MPOLIECCAa BBEACHO M MOAPOOHO ONMMCAHO B TONXOAE
CMML

HeoBXoamMo OTMETHTH, HTO HANHMYME CTAHIAPTHOTO TNPONECCa
CBHACTENBCTBYET O HAMMYMM "CIMHOW BONM' B OpraHM3auMW,

CYLIECTBYIONIEH HWMEHHO Ha YPOBHE mpouecca. Ha yposHe mpopa,

OyXrajTepuy W Jp. TPHBLIMHBIX [UIA BCEX KOMNAHMK TMPOLECCOB W

AKTUBOB EIWHCTBO OCYIESCTBHTL HE TPY/HO. A BOT HA YPOBHE TPOLIECCOB
pa3paboTKK OYEHBH HACTO KAKIBIA MPOCKT OKa3hBACTCA Cam no cebe
(ocobenno B opuiopHeIX TpoekTax) — "Tekyuka' 3aXBATLIBACT W
M30JTMPYET MPOEKTHI APYT OT APYTd OUSHB MPOHHO.

11



e npouecca

soBAHHME mpouccead (?Oﬂ’warc Process
| HAMEHEHHIO CYIIECTBYI0Mmerg
t) ~ 970 *‘e:m[ g paMKax QQHOTO MNPOEKTA, Tak

) € UEBIO YAYHIICHHAR KavecTsa

eHBl ¥ BPEMCHM px

WK CHYDREHHA I HX

npozlym’ W ATBHOCTH a1OM JICATENIBHOCTH 5

\ cMeH3 rexHosoTHi  pa3pabotku TIO,
1. []pollﬁ"om Gmme HOBBIX CPEHACTE paspaboTku.
wmﬂw.z; 6801‘P5'ﬁ pocT xoumnlﬂﬁ ¥ HX BBIXOJI HA HOBBIC
O o ot BT et
phanK, 4T BEICOKaA KOHKYPEHLMA, KOTOP YeT oMcKa
3 uﬁ fonee FKOHOMHHHEIX criocoboB paspaboTku.

paspabOoTKH,  A3BIKH

JeHYeCKMX M MHAEHEPHBIX
yTIpaB OBAHHAMH H 1D,
ppaxTHX — TECTHPOR - cHAR m;?;i)o?i:g sCex IPOLIECCOB B TIPOEKTE,
- HTE, OMIANNH (B COOTBETCTRI, nanpumep, ¢ CMMI).

e xowtaa (CMM/CMM], 15O 9000 1 1p.).

mmwugmn4 ,mwy,qrouanpaxme 4 paneko He
scerna ouiaaaeT  JCHCTBUTCIBHYIO M g:oﬁow o
}mm"m* jeccos  paspaboTKH I JIHTCA K

: CoQTBETCTBYIONETO IOKYMEHT0000pOT2, HEOGXOAMMOTO
xin nonyucEy ceprixauy, CepTHRKAT IOTOM UCTIONB3YETCA KaK
CpeACTBO, KO3HIPE B fopsbe 3a 3aKas3bl.

[nasras TPYHOCTE PEATBHOIO COBEPLICHCTBOBAHHA NpOLIECCOB B
XOMNAHKH 3AKTOYACTCH B TOM, YTO OHA MPH ITOM nomikna paborath
coszasas 110, ee Hes38 "3AKDHITS Ha yH€T".

Orciona BHTEKAET WIeA HENPEPHIBHOTO YIYHIICHHA Iponecca, TaK
CK3Th, MATEMK NOPLIARH, TTOGB! e TaK GoiiesnerHo. 310 TeM boree
PASYMHO, O HOBBIE TEXHOIOTHH PaspaboTKH, MOABIAIOLMECH Hil PHIHKE,
;’:m PASBHTHE YAE CYIECTBYIOUIMX HyKHO NOCTOAHHO OTCICHHMBATE.
o % e, o e
= npotieccos paspadokn CMMI.
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Pull/Push crparerym, B KOHTEKCTE BHEIPOHHMA WHHOBAUMA |
ACTBEHHBIE [TPOLECCRL Duanec-KoMIaHui  (He  oDaszarenLHO

[IPOM3BO
KOMTIAHMH TIO CO3IAHMIO [10) CYMECTBYIOT ABE CAEYIOIME MAPAIATME!

1. Organization pull — MHHOBALMM HAUEREHBI HA peINEHME
KOHKPCTHBIX npofIieM KOMIAHWH.

3 Technology push - IIHPOKOMACINTAOHOE BHEIPCHHUC MHHOBAIWH
W3 CTPATETMHECKMX coobpaneHMit. BMECTO KOMKpPETHBIX NpOdIeMm.
xoTopbie OYIYT PEIICHE! [IOCA¢ BHEAPCHUA WHHOBALIMM, B 3TOM CIy4ae
pacc.wmlvHBNOTC“ noxarsazen:a KOMIAHUM (> PexTHBHOCTS,
npouggo}]}{wmllom, roO0BOH 0DOPOT CPEICTB, YBCITHUCHUE CTOMMOCTH
aKLHH nyﬁnumioﬁ KOMTIAHHK), KOTOPHIE OY1yT ySeIHHeHBl, YTy iieHsl
noc/e BHEJAPSHHA HHHOBALLAM. [py 3TOM TIPEATIONAracTes, 4ro OyayT
aBTOMATHYECKH peuicHbl  MHOTOYMCICHHEIC yacTHEIe TIPODTIEMEI

opraumalmu, BTOMHYMCIIC HT

¢. O KOTOPBIX B IAHHBIA MOMEHT HM4ETO HE

W3BECTHO,
[TpuMep HCHOAL30BAHUA cTparervy organization pull — saeapeHue
HOBBIX CPEACTB TCCTHPOBAHHA B CHTYALIMM, KOTJIA BEICOKH TPE0OBAHMA 110

Kayecrsy B IMPOCKTE, MO0 KOra Ka4ecTBO NPOrpaMMHON CUCTEMBI HE

y/I0BNIETBOPACT 3AKA3HHKA.
[IpEMep HMCIOJIE30BAHMA CTPATErHH technology push — nepexon

KOMIIAHHH CO CPEACTB CTPYKTYPHOW pazpaboTky Ha 0OBeKTHO-
opvenTpoBaHHbie. E1e O/1mH rpUMeD MCTIONE30BAHUA TOW KE CTPATCIHM
_ pHEJPCHME CTAHAAPTOB KauecTsa 1ISO 9000 wwm CMMI, B obomx 31ux
cayMasX KOMINAHHA HE peluact KaKyli0-TO OJIHY TpodneMy WiM Pl
pOGIEM — OHA XOUET PATMKATEHO MIMEHHTE CHTYALIMIO, BEIHTH HA HOBBIE
pybesxn ¥ T-1L

[TpoGrieMbl MPUMCHEHHMA CTPATCTHH technology push B TOM, 4TO
Tpefyercs raodanbHAs nepecTpoiika npouecca. Ho xoMnaHuio HEnb3a
"3aKpHITH HA PEKOHCTPYKLMIO" — 33 3TO BPEMS TONOKCHME Ha PhIHKE
MOKET OKA3aTHCS 3aHITO KOHKYPEHTAMM, AKIHK KOMITAHWH MOTY T yTIACTE
u ro Takum 00pasoM, BHEJPEHWC WHHOBALMHA, KaK TIPABWIO,
MPOMCXOJMT NAPAIENIBHO ¢ OOBIMHOM JEATENBHOCTHIO KOMIAHWH,
O3TANHO, ¥To B ciyuae ¢ technology push compameno ¢ DONMBIAMM

TPYAHOCTSMH ¥ PHCKaMM,

Wcrioms3oBanue cTparterus organization pull menee prCKOBAHHO,
BHOCHMBIE €I0 W3MEHEHMs B TPOLECC MCHEC rnobansHLl,  Oonee

noxkansHsl. HO ¥ BBIrOJ TAKHE MHHOBALMM NPHHOCAT MEHBIIC. no
CPABHEHHIO C y/IaUHBIMH BHEAPCHUAMH B COOTBETCTBMK CO CTpATerHeHt

technology push.
13



CYIECTBYIOT TTPOOIEMp.
LANRE Omm,muzepcncnxm npoLecea,
yerpaite oo technology push. TTpuseacny
o eBSTE CTPE s oniece COMPOBOXACHMA 1
oM SSWW B 1)’ KTOB — KOMOAHMA Teprimy
rpaMMHBIN ¢ TOCTABICHHBIE TDO/IYK i,
conpoBOKABE YIS L mexHO  yCTapenn
cpeAcTsd ";'o:‘temuem PAacCTPOeH, BCe
COCTOR ppouecc HATAIKMBAIOTCA  Ha
E”“‘”m; xorauKTs. BOIMOKHO, 4TO B
o b.
Mm:w "pesomOLEH” HE OOOﬁrn.cB caysae ¢ organization pull,
ey pawoﬁcﬂl Cﬂ:::‘ HepEHHA TPOUCXOTHT OsicTpec,

apoiiecca. [lpomecc  CO3daHHUA
MOAEIH omHopoars. TOT WM HHOM

passepTiBaEHA R

mnWa (pOOESS m?ﬂ mameﬁ pmm MCTOAOB
: e . cxaTo M HHPOPMATHBHO MX

paspaboTiH % cana WIes MOG/HA NPOHecca ABIACTCA OJTHOH W3

KOMAHIS HT.A.),
¢ apyroM. M CTan paiBMBATRCE MHTCTPATBHEIC METOAONOTHH

paspaborr. TeM He MeHee CYUIECTBYET HECKO/IBKO KIACCHYCCKHMX
Mozenell pOLECCa, KOTOPHIE TIOJIE3HE! HA MPAKTHKE M KOTOpbIe OyayT
PACCMOTPEHBI HUAE,

Dazer 1 BHALI AeATeAbHOCTH. [0BOPA O MOAEIAX NPOLECCOB,
HEOOXO/MMO PAATHYATS a3kl ¥ BUIEI JCATE/bHOCTH,

@aza (phase) — 310 onpeseneHHEH 37TaN NpONECCA, MMEIOIIMIA
HAMAM0, KOHEl # BHIXOTHOH pezynbrar. Hampumep, (asa nposepku
OCYMECTBHMOCTH TIPOEKT, 184w npoexta v 1., Pasbi clIeayIOT APyT 3a

14

ApyroM B JIMHCHHOM [OPA/IKE, XApAKICPH3IYIOTCH peaocTanncmes
OTUETHOCTH 3AKA3UMKY M, YacTO, BUUIATON ngHer ag BLINIOITHE HHYIO

yacTs paboThi. 3
PeikO KAKOM 3AKA3UMK COTIACKTCE  NepBmi# pas  yeuners

BTATRL TOABKO [I0C/IE 3aBepmierus npoekta. C apyroi CTOPOHEL,
NOAPAAIHKHA MPEANOYHTAIOT MOTYYATh ACHLIM MOCTENEHHO, 1o Mmepe
roro, KaK BBITIONHMIOTCA OTACHBHEIE 4acTH paborsi. Tawkum oOpazom.
nospaaiorcs  (asbl, TO3BONAOUWME  CO3gaBath u OPETHABIATS
npoue;xyroqnble pczynb'ra"r'u mpockTa. Dasel nojesEnl  Takke
5e30THOCHTEIIbHO B3aMMOACHCTEHA C 3aKa3UYMKOM — ¢ ux NOMOIILIO
MOAHO cmtxpomirmposan ACATCALHOCTD PAZHIIX pa60‘mx rpymm, a
TaKKe OTCIEKMBATL MPOABMAKCHUE rpoekra. lpwmepamu daz momer
CAYAUTH COIJACOBAHME C  33KAZYMKOM  TEXHMMECKOIO  Ja/iaHus,
peanMIALMS oupenencmgﬁ dyuximonansHocTy 11O, 3ran pazpaboTku,
OXAHYMBAIOLUIANCS CHAYCH CHCTEMBI HA TECTHDOBAHHME WIM BRITYCKOM
anb(ha-BepCHH. "

Bu AesTerbHOCTH (activily) — 9T0 onpesenesusid Tui paboTi,
gRITNOHAEMBIN B npouiecce paspaborku [10. Pasusie syt nesremmrocTy
4acTo TPeOYIOT pasHbie MPOPECCHOHATLHLIC HABBIKK M BHINOTHIIOTCS
PasHBIMM  CTICIMATHCTAMH. Hanpumep, ynpasnenwe NPOEKTOM
BBINOTHACTCA MEHE/LKCPOM MPOCKTA, KONMPOBAHME — TIPOrpaMMUCTOM,
TECTMPOBAHHE — TECTUPOBIMKOM. ECTe BUIEI estensHOCTH, KOTOPHIE
MOTYT BBINOTHATECA OJHHMH M TEMH K€ CTICLMANTUCTAMA — HATPHMED,
KOJMPOBAHME ¥ TPOCKTHPOBaHWE (0CODEHHO B Heombmom mpoekte)
4ACTO BBIIOHAIOT OHM U T€ KE JIIOIH.

B pamkax oaHOW (a3el MOKET BBINONHATECA MHOTO PaXIHYHLIX
BHAOB ACATENBHOCTH. KpoMme TOro, OMH BHJ ACATEABHOCTH MOWKET
BHITIONHATECA HA PAasHBIX (asax — HaUpUMep, TecTupoBamwe: Ha (ase
aHa/IM3a M DNPOCKTHPOBAHMA MOKHO I[MCATH TECTHI M HATAKMBATE
TECTOBOE OKPYIKCHME, TP PaspadOTKe W Tepel Ciaueil MpOWIBOIATS,
cOOCTBEHHO, CaMO TecTHpOBaHue. Ha HacTOR M MOMEHT AN CIOKHOTO
NpOrpaMMHOro obecneueHmA WCTONb3YIOTCA MHOTOMEDHBIE MOACAW
npouecca, B KOTOPHIX oOTaeneHMe $a3 OT BHAOB JCATCHBHOCTH
CYIIECTBEHHO OdneryaeT ynpasnexue paspadorkoi [10.

Brasl fearenbHOCTH, (AKTHYECKH, NPUCYTCTBYIOT, TIOA Pa3HBIMK
HA3BAHMWAMM, B KaxaoM wmeroae paszpaborku [10. B RUP onm
Ha3pIBaKOTCA paboummu npoueccamu (work flow), 8 CMM — kmouessiMu
obnacramu npomecca (key process area). Mei Oynem coxpansts

15



134 HHOM MCETO/LE, 4YTOOR He

1970 roay BHHCTOHOM
ki [1O Gming

: . OTKA CHCTEMHBIX

W’? — = R%Twm. upOCIKT"POBNMC.

,peﬁo:‘:“;' pﬂ"soﬁa WCOTR30BARHE e BOANICRHOCTIE
FecTHPOSSEH WU ooy OTpENIIERIE

o oyviep; OT TECTHPOBAHMS —
nasal, HATP TpeGOBAHIIME M T.1L

W o Pm”mfmmwm YBEIHYHTE
x sy, O raxae BOSEPATH uOl'Y"wm HanpuMep, eCIH Ipu
ero S5 KTHPOBaHWA  MITH

% oBHApYKHBOTCE e OMHOM TIepesenKe

ppaTsl TOIBPKO Ha

W’d e Ao
' xmmwm"“'ﬁ ogens  OBUIO  BBEICHO
2710CH pagpa6arusa'rb CHCTEMY
[IpOTOTHITAPOBARHC: yo ee pwmmpaspm Ileppas BEpCHA —
AR, wroGH YMCHBIIHTS BHEIE pm-noﬁocnosano MPHHATE
momm—mw )’me“’m. Ha cosnanue NPOTOTHITA OTBOJHIOCEH
Bocii paspaboTict HWTACH B

m-ﬁommx@omowmmuonem@owyxope

2 1 10 5 cany caocH TDOCTOTM 1 CXOIHOCTH & MOICIAMM

: rpasariix cHCTeM. B JATEHEAIIEM, B CBA3M C
paspaboTiH HHED, HE TP 5 UTEPATABHOTO

WP“"M UHACHEDHH H 0CO3HaHHEM
Pﬂﬂmmw [I0 »1a MO/ACHhL AKTHBHO
Wm NpaKTHYECKH, KAAIBIM ABTOPOM COOTBETCTBYIOIIMX
cratei ¥ y4eOHHKOB,
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PaapalioTa
s TEMHMR -
rpaosanish |
PaapaGona
nnsoaam«h -
no N
\4
fianns -
~
4
fipoakin-
posases |
\4
Yopupoeasne | <
"

Puc. 2.1. Booonaonast mooeasb npoyecca

Crano OOIIENPHMHATHIM MHEHHE, YIO OHA HE OTpakaer
ocoberHoctel paspaborku T1O. Henocrarkamu sononajHoi monema
ABIAIOTCA:

. OTOXKIECTRICHME a3 M BHI0B NEATETBHOCTH, Y4TO BIENET TIOTEPIO
ruOKOCTH  paspaboTKu, B  YacTHOCTH, TPYAHOCTH  TNOMJICPKKH
MTCPATHBHOT'O Mporecca pazpaboTku,

« TpeOOBAHME  MOJIHOTO  OKOHYAHWA  (Daski-IeATeNBHOCTH,
3aKPEIUIEHHE PE3YJIbTATOB B BH/IC NOAPOOHOI0 HCXOAHOTO IOKYMEHTA
(TeXHU4ECKOrO 3a/aHus, NPOSKTHON CreM(UKAIK), ONHAKO ONbIT

oty [10 NMOKa3BBACT, YTO HEBOZMOMKHO IMOMHOCTHIO 3ABEPIIMTH
pa3paboTKy TpeDOBAHMH, NMBAHH CHCTEMBI W T.JL. — BCE ITO MOMBEPKEHO
W3MEHEHHMAM; W TPHYMHBI TYT HE TOABKO B TOM, YTO MOABWKHO
OKpY/KEHWE TIPOEKTA, HO W B TOM, YTO 3apaHee HE YIAeTCA TOYHO
onpeaeuTs U CHOPMYTHPOBATH MHOTHE PELUCHMS, OHK NPOACHIOTC W
YTOUHSIOTCA JIMILh BIIOC/IEICTBIM,

« WHTErpauys BCEX Pesy ibTaToB paspaboTky MPOUCXOIMT B KOHIE,
BCIEJCTBHE HEr0 WHTerpALMOHHBIE Npolnemsr maor o cebe 3HATH

CITHILTKOM TTO3IHO);
17
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SoTVT o3HAKOMMTECH C BaPHAHTaMy
m"wﬂe §1 pesyBTaT TOJIBKO B CAMOM
2 xn, W BRI 5 HA MPOLISCC CO3MaHMA

oneth GoTKE THIIOBBIX CHCTEM, Iiie
s JTH PH PasPa C ce TIOMONISIO YA06HO

_mmﬁw’m’“ﬂ‘ 18K pocTpeboBand [JOSTAIHbIH KOHTPOME 3a
" noneayercs B opdmoprsix

srepamiBHOCTE oy W OCy
O woens TAkEE uacyo. 1 aaHad MONE)b BOLLIA
1poSKT mcowﬁ onaTo: 5 METOJIOJIOT MM, HATpHMeD,

poeKTaX’ € IO s pyTHE MOLETH
Geina MpeUIORCHE bopu boemoM B 1988
mogeas 05T aTHON MOZIEIH, TpEsKile

 HenoCTaTROB BOAO
roy AT gpeomm oo Hus PUCKAMH. CoraacHo ITOM MOJCTH
ayquere VIIPaBIe 'no CIMPATH, KaKOblA BHTOK

M; npoAykTa O 5 forkn, B orTimyme or
sunsercs onpEACACHHOH dmo: 5 Bgraap;penonpencnemloro "

:-::)wm surka. Haxomel, BMTOK AB
arin0M JCATETBHOCTH, KBK B BOZOMBIHOA MOACIT, B €0 PaMKAX MOXKCT
ocyec o paam 0B JEATENBHOCTH, TO €CTh
OCYIIECTRIATSCA MHOTO PAITHHHBX

.
O s T8 MOAET GATs TAKOIL 13 1CDBOM BHTKE
v uenecoobpassocts cosmanma [0, wHa

TPHHHMAETCH ‘ pehnﬂne 0

creayiomes  ONPEASISIOTCA  CHCTEMHBIC TpefoBauus,  MOTOM
OCYIIECTRIAETCH POCKTHPOBAHME CHCTEMBI A T Byrky MOTYT HMETH M
MHHE SHBYCHHA,

Ka it BHTOK HMEET CIEAYIONIYIO CTPYKTYPY (CEKTOpBI):

« OmpeJeneHue tenek, OTpaHMYCHMH H ATTEPHATHB NPOSKTA;

+ OUEHK3 ANBTEPHATHB, OLCHKA M Pa3pelICHHE PUCKOB, BO3MOXKHO
HCNOAB30BaHAE NPOTOTHIKPOBAHMA (B TOM HYMCAE CO3JAHUE CEPHH
NIPOTOTHIIOB), CHMY/IAUMA CHCTEMSI, BM3YATBHOE MOJETMPOBAHHE |

aHan
npOCKTa;
4 pmpa(’iorxa A TCCTHPOBAHUE

W3 criermpuraumit, QoxycHposka ua cammx DHCKOBEIX Macy
© nx

3ACCEH BO3
e et
o IUMHBPOBAHNS. CREIYIOARNE . MXCPALMA AMATHIMPYIO TCA
pesyaNTaTEh OTIERL R PREOYRLS U, Noohemyiontyle paspaboicy
np"Hmac'rCﬁ (MM HC TIPHHMMAETCA) DPINCHME © Howom mee‘:
aranABHPYETCA, MMEET JIH CMBICI NPOROLKATS Paspabasisats, cHcteny
st HeT, PA3PAGOTIY MOKHO W TPUOCTAHOBMTS, HADHMED, W3-3a CBocs
g (pUHAHCHPOBAHMH, CIMPANBHAR  MOJETH NO3BONACT CAGHATL TG
KoppCKTHO.
OrpenbHaA  CIMPANb  MOXKET  COOTBETCTBOBATE  paspaborke
HEKOTOPOH npOr paMMHOH Koungnem'bl WIH BHECCHHMIO OUEPETHBIX
srsveHeHuH B MPOAYKT. TakuM OOpaiom, ¥ MOMEiM MOKET nosBMTHCH

TpEThE H3MEPCHHE. »
CrpanbHy 0 MOJIENh HEUENECOOOPA3HO NMPUMEHATS B IPoeKTax ¢
HeGONBIION CTETICHBIO DHCKA. C OrPAHMYCHHBIM Olomketom, s
HeOONBIIHX TPOSKTOB. KpoMe TOro, OTCYTCTBME XOpOmmMX CPeacT®
POBAHHA MOKCT TAKKE CACNATH HCYAOOHEIM MCTIONB3OBAHUE

crvpaTbHOH MOJETTH.
CrmpanbHad MOJASTL HE HANUIA WHMPOKOTO MPHMEHEHWE B
WIJyCTPHM H BaXKHA, CKOPEE B HCTOPUKO-METO/L0TIOTMHECKOM ITake: OHa
qrseIca NepBoH HUTCPATUBHON MOJICIBIO, UMEST KPACHBYIO metahopy —
cnypaite, — K, no0OHO BOJIOTIATHOM MOASTH. WCTIONB3OBANACE B
HeMIeM TPH CO3IaHMM APYIMX MOIEICH MPOLSCCa W METONONIOr ¥k

paspaboTKn I10.

KoHTpo/ibHbIe BONPOCH

1. Yro TAKOE YHHBEPCAMBHBIA TPOLECe paspadorku [10?
2. Yro Brmo4aeT B ceda craHnaprusiit potiece paspadorku [10?
3. JlaiiTe onpezieneHue COBEPIISHCTBOBAHMA NpoLIecca paspaboTku

110.
4. B uem zaxmouatorea Pull/Push crparerum?

5. B uem pasmuume organization pull u technology push crparerwii?

6. Yem xapaktepusytoTcs Gasbl NeATENHOCTH?
7. lNepeuwcants waryn paspadorku [10.
8, B ueM OTIMuME BOAONANHOM M CIMPATLHOM MO/IENCH paspadoTkn

10?7
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COy MEXVIuil NPpoyece,

POYE
qundit 7 LEHCMIBOBAHUE
, ynHeepPoa e, COBen

g witl WPOY

o pull, Technology push,
sz. OIS’””“;Z 4 6’:‘),,, OEeAMETEHOCHI,
Wﬂ"l‘;dl}’m" part oanm&“',’::; C,;umqwaﬂ MOOETB, GUMOK
codams p0ET: MW"W:”‘; . curent process t:eq.specgﬁc
oA uﬂl"‘”"“, PO provement, Pull / Push Strategy,

W 55, Process }:’"d’e process model, the phases of

M a;ﬂl - T((*’)”’w ?;vroo)pmg spira[ mOdC'/, urmn Oflhe
achviy: aeEieS, . hozirgl Ao muayyan jarayon,
heltx. - ersal farayo: 0 pull/Push strategivalari,
ar: e Jlashtirish. ; : :
w”m Jarayont oo h modeli, faolivat davri,
jaray ¥ “’”wgh'. g:,solbéplashtirish, spiral model, spiral
. sharshard modeli,
W,:,m rurlars,
o rami.

VapamHeHHS
[pWEHEB AKTY&TBHOCTH
creneHy BaAHOCTH
1. Mepeswcmie ™0

W(::uo . 10 BAIEMY MHEHHIO, Pull/Push
2, Bubepure H2HOC
yo. ObocHYHTE. 5o 110, Ha Bauie YOMOTPEHME, Ha
3. Paane/mTe TPOUECC

pass. et rio-pamemy? OOBACHUTE.
4. Kaxas MOICTb paspaboTKH Bmpaapaﬁofﬂﬂ‘l gamero I10O.

FJIABA 3. VIIPABIIEHVE IPOEKT A M

B e FOTES RO apeeTcHa TporpasMaupoBa sy
cymocheHHOﬁ MOMONIOCTH YHACTHHKOR paspaborkn 10, i
aKTy@ibHBIMHM  HEKOTOPHIE  BOTIPOCH! 06BryHOrO npomuumcm'mro

M3BOJICTBA, CTABIIIME HABHO OOIMM wmecrom. Tlpemne Bcero, aro
HCHATIIHHA 0BA3ATE/LCTB. U PAbONUll npooykm. Mapupe Wﬂ;mm
Gy ay I OCBOCHHBIMH HA NMPAKTHRE, TPEIBBIMANHO TNones s g KOMAHTHORH

gore. Kpome TOro, IIMPOKO TNPUMCHAEMEIC Ceifuac ma TIpaKTIKe
wemodonozuu paspadomku 110, noanepxanmmie COOTBETCTRY oM
rPAMMHBIM UHCHIPYMEHMAPUEM, AKMUGHO UCTIONB3YIOT 7T nl)m,“;‘
yTO‘!H’m ¥ KOHKPETH3HPYA WX, 2

3.1. PaGoumit npoayxr

OpuvM M3 CYINECTBEHHBIX  YCNOBHMH  juia YUpasasmeMocTy
POMBINLIEHHOTO NpOLECCa ABNACTCA HATUUE OTACABHO OQOpPMIEH LI
pesybTaToB paboThl — KaK B OKOHYATENBHOM MNOCTAaBKE Tak |
FIPOMEIKY TOUHBIX. U OTACNBHBIC DPE3YIBTATHL B COCTaBe OOmmX
pegynsm'ronpaﬁom NOMOTAIOT UOenMupuyuposame. IUIAHMPOBATL |
OLIEHWBATH PA3MMHBIE YaCTH pe3yabTata. MpomeyTounsie pesy wrars
[OMOTAIOTMEHEOIICePaM  PA3HBIX  YDOBHEW  OTCICKHBATE nporece
SOIUTOMICHHS 1IPOEKTA, 3aKA34YMK TONYYACT BOIMONKHOCTS O3HAKOMUWTECS
¢ pesy/ibTaTaMH 3a0NT0 10 OKOHWAHMS npockTa. Bonee Toro, camu
y4ACTHUKM MPOCKTA B CBOEH €XKEIHCBHOM padore DIOIYHAXOT MPOCTOR W
spdexTHBHBIA cnocod obmena pabouelt wnbopmaumedn — obmen
pesyIbTaTaMH.

Taxum pe3yabTaToM ABisieTcs pabounii nponywr (work product) -
moboii apmecpam, npoussedennvili B npouecce paspaborku [10,
HanpuMmep, (hain wan HaGbop (AWIOB, NOKYMEHTH, COCTABHME YACTH
NPOYKTA, CePEUCh!, IPOLECCH, CrieuMduKaimm, cuera v T.

Kntouepas pasHuia MexIy pabouuM IPOIYKTOM M KOMNOHSHTOM
[10) 3akmOYaeTCa B TOM, HTO NEPBLIH HEOOA3ATENBHO MATEPHANEH W
ocasaeM (not to be engineered), XOTa MOXKET OBITH TAKOBBHIM,
HemarepHanbHeii paboyuil npooykm — 3T0, KaK MPABKIO, HEKOTOPHIH
HATAKEHHBIN ITPOLIECC — NPOMBIILIEHHBIN MMPOLSCC NMPOU3BOACTRA KAKOH-
;b0 NPOAYKIWY, y4eOHBIM MPOLECC B yHUBEpeHTeTe (Ha hakynsrere, Ha
kae/pe) u .11
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i TO ecTs NPOIENATE HEKO TOPY IO JIOTIOMHKTEILHYIO PaboTy, KOTOpYio
GBITh MOMET. pa3padboTHuK ¥ HE CTAN eNarTh. ECau (‘-)hl-l’l’po’lof:‘:l::j;
HCTIOAB3OBATE KOMIIOHCHTY TOILKO Cam, Obwem armx JOU():IHM';CHLHB:X
pafom  CyIECTBEHIO BO3ZPACTACT. ECAM KOMIOHEHTA A0IKHA OwiTs
pe/ICTARJICHA L UCTIONBIORAHMA B paspaboTke, HampuMep, s Apyroin
LEHTP pa3paboTKy (HANPUMED, MHOCTPAHHEIM NAPTHEPAM, 910 SRAACTCA
qacTON CHTyAlUHeH B odpuiopsoi paspadborke). Hrax, wirorosnenwe
XOpOTIHX TPOMEIKYTOUHRX Paboumx NpOAYKIOB OUCHE BAXHO A
yCTeHOCTH OPOEKTA, HO TPeOYeT NONOAHMTE/LHON PAbOTEL OT MXx
BEMOpOs: PafoTark OAHOMY. HE NPEaoCTaBnas paboumx IPOLYKIOB —
JUTSL MHOT MX NPENOUTH IS IbHEE. iHo paGora xomau,le‘me(’)yn

feryc
HAKJIALHBIX H3ACPIKSK, B TOM HUMCAC M B BMOES TPpat HA CO3AAHMC

nPOMEXKY TOUHBIX pabourx TPOAYKTOB. KOHCYHO, KauecTRO ITux
[POYKTOB ¥ TPY/IO3ATPaThi HA HX M3TOTOBICHHE CHIILHO BAPBUPYIOTCS B

puc 3. l. Peg'“‘:bmmb’pawqea) wmma
: SABHCHMOCTH OT CHTYAUMH, HO TY'T BAKHO HOHHMATS CaM TPHHUMIT.
410 w} ) '3 COBCCM HC 0‘6338'1'3;[},,"0 “Ta_l(. HOABITORMM, 3T ﬂpOMe')KYT’O‘Hmm pa(f)()l‘uﬂ npO(’)},'c’"
BazH0 oplﬂﬂ’!).v £ oropoi  MOCTABKH. Haﬂpmaep‘ OMKCH OOH3ATENLHO MMETE ACHYIO LIEb M KOHKPETHBIX NIOML30OBATENCH,
gEIReTCS Wa Wm cucreMbl HE TIOCTaBideTcy qTOOBR MEHEMH3IHPOBATE HAKJIAJHBIC PACX0O0bE HA €r0 COZAAHKE.
] c@mﬁcnmuoﬁ. VMeHHUE YTIPABAATE MPOCKTam (He ‘
saxas Ky BMECTE momupom) B0 MHOTOM CBA33aHO e e _
ome0. B OBRETL o pabowse TPOIXIR, BOCTE HBET HA kX peaynTaTaMM paspatoTM
;uyct‘!”“ = mepwnax BECTH pUEMKY APOMEKYTOUHEIX 3Tanos Py e s v
m ¥ W N Venomwyerc nng/"'
OTETHRX E0 o 0rHY BETIONAIOT B CCOR OTUCAHIE enetmduaHEX B 74
._»J-:_ 1!1010'“’0" o TEIVEMBIX B TPOLIECCE — CMMI, MSE, RUP u R _-‘
paﬁ,e".nll ., § MSF 370 IPOTPAMMHBIH i KOJL OHazPaAMMbE MPUIOKEHUH . PaBouui NPoAYKT
? |:mo"a'l“ WI mplication diagrams ¥ class diagrams), UiaH s R =2 Y
umepayut{iteration plan). mmuﬂm(mt test) v ap. JAna kaxaoro E—
CONEPIKAHHE, OTBEICTBCHHLIC 3a et e
‘ __—Tlormwen vmeTs T Tpetyer
T

W X TOUHO OMHCEHO

paspabOTEY, Wechio B IPOILECCE ¥ AP, ACTIEXTH.
Ocrasosumci SYTh JeTATbHEE Ha IPOMEAYTOHHEIX pabounx

mogynax  Kosmmowenra [I0, cosmaHHas B TTPOCKTE  OHHM
pabOTUMKOM H NPEROCTABACHHAA JUIA HCTIONB30BAHUA  JIPYTOMY

aspafior : , KA3HBACTCA PAOOTMM POy KTOM. Ee HAI0 MMHMMATLHO
NPOTECTHPOBATS, TIONPABHTH HMEHA HHTEPQEHCHBIX KJIACCOB W MCTO/I0B,
Puc. 3.2. Pabouuit npooykm

GTs MoRer, YOpATD IMIIMee, He MMEIOWICe OMHOMIEHUE K
. CTH JGHHOH KOMTIOHEHTBI, pasae/iuTh public u private, n
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oGsATENBCTE
eii B OHIHECE B MPOMBIICHHO )
#,(gmﬂ o ; H HOPM JCKHT ONMPeACnentyg
5 acwose ¥ .mﬁm - auEe OBSIATETBCTR. Oy
g SRNNETCH OAHON M3 BOIMOAKHE X
nayeTce Ha RP"““C ek LY TFOIBMH. IpuBHece e 5
W"' anm MORETCH GENOBCYCCRHN OTHOMIC Hi; —
:w .ME|'M # TA $acTe HAWOCHT nenawy
m‘” nﬂgi‘”ﬂ MWOC‘b. NOHMM¥acT

OTHOmICHHH grusoTCs  Obs3aTenbeTey

3.2, o THEA

“’“" WOTCR OOpOBAIBHO: pecyposL. PacTIRCAHHE JOTKHbI ObITs

. me ~ .
wmy“ﬂ‘m‘ acT B cobs TO, ¥mo VACT CACAAHO, Kear
. MW
p— L cipopyyTHPOBSHH (10 ecTB 370 He "TaitHoe
. M HI'DW T
P .
Kposse TO0: 4 CTOpOHE CTPEMHMTCA BRINONHUTE 00F3aTENLCTRA,

e CCIH ByRHE mum e, 58K TOTBKO CTAHOBHICH OMEBHAHO, 4TO
o (0 HECTYTICHAR cpok. ODCYRAMOTCS HOBhiC

O0H3RTCABCTEE. 8 QOFATENECTE HE ABETCA KAKMM-TO
oty TAKHKE OT KOPNOPaTHBHOMN

cBOaOM MpaBHL, 33KOHOB, OH3

10 — OnpeAeNERRb TPYIIOBOH neuxuseckuli PeHoMen,
uym:ymhﬁ 5 OGUIECTBE COBPEMEHHBIX moned. TIpuBeacHHbIC BbllIe
OYHKTH He SBIROTCS HOICPIWBAIOUTM OIUCAHMEM 31010 (PEHOMEHA, HO

fIpOCTO PEATHIYETCR Ha NPAKTHKE, HANPAMEP, B TBOPYECKHX obnacTax
SIOBEICCKOH OEAMETBNOCHIIL, B OG/IACTH ODYIEHUA M 1.1, CymiecrByioT
OTACHBHBIE WOMM, KOTOPMM 374 AMCUMIUTAHA BHYTPEHHE YYXKIa BHC
SABHCHMOCTH OT HX POJIA OCAMEIBHOCHIY .

2

¢ apyron C“’Pf’"h" MOAH, OCBOMBILME JTY MMCIMIUIMEY. wacTo
cTpeMATCR MPHAMEHNTE €8 B JIPYIHX O00ACTRX MM3HM U tenopedeck
O“w“'c""ﬂ' MTO OKAIMBACTCA HC BCOTZA ONpaBARHHBIM |‘lonw€p\m:(
a1 AAHMAR AHCIBIUTHER SRIACTCR AANEXO HE CAMHCTBEMHON MOJ\L’HH'(;
OTHOMICHMI MEAILY MO IbMH. B’ KAYECTBE NMPUMEDPA MOKHO hacc.uofpt;n
{ICHMS B CEMBE WIH IPYRGY, UT0, € OUEBUHOCTHIO, HE MOryT (‘:bn;.
B HBl IMCUMIVIMHON oDasatenects. Tak, BMecro roumocrs w
mrm;wansﬂomn v alE S ?Tﬂome“"’lx BAAHD SMOLMOHATBHO-
.,;,chnnoe CONEPEIRMUBAHNWE, DL KOTOPOTD OHM HEBOIMO KB

JIMCUMILTHHE OON3ATENBCTE YIIEMACTCH MHOTO BHMMAHUA B PAMKAX
MSF, MOCKOABKY TaM B MOJC/IH KOMAHILI HET JIMICPA, HAYATLHMKA Jra
ACHMTUTHHA PEATH3OBAHA TAKKE B SCrum: SCrum-koManoa uMeet Muoro
ipobOn, M B CHOY 3TOrO: — OONMBIUYI0  OTBETCTBEHHOCTS.
PeriaMeHTHPYTOTCR TAKKE TPARITA ACUCTBHR, KOTA 00R3aTeNLCTRA He
MoryT OBITH BBIIOTHEHE! TAKOH KOMAHION.

OTHO

3.3. lIpoexT M yNpasjieHue NpoeKTamm

K;mccuquKoe ONEPAIHOHHOES PA3NCICHUS TPYJA MAeT eme orv
Anama Cwmura ABMACTCA CYTBIO MACCOBOTO HHAYCTPHAILHOIO
(POM3BOZICTBA. To ecrb CYNIECTBYET HETKO HANAKEHHBIA IIPOLECT
paboTBl M HMEIOTCA 00JIACTH CIICUMAIM3ALMMI — O/IMH HEX TOMWT, APYTOH
cTporaer, TpeTHH cobMpaeT, 4eTBEPThiM Kpacur W T.a. [Tpomycxunas
cnOCOOHOCHTL TAKOTO MPOM3BO/ICTBA HAMHOT O NIPEBOCXOIHT BEINIONHEHMUE
peeil paboTHl OAHUM YETOBEKOM HIIH OAHOH rpyrmoi. Takum obpazom B
XIX Beke ONCPAUHOHHOC PA3NCICHWUC TPyaa CTalo  OCHOBOH
many hakTyp, BBITCCHHUBIIIMX HHIIHBHIY ANTBHOE, PEMECCHROR
npou3eocTso. B Havane XX Beka a1y CIPYKIYPY padon: NEPEHETIH ¥ Ha

HHE — TO eCTh MHOTOMMCICHHBIE MEHEUKSPHl KOHTPOIMPOBAIN
OTACIBHbBIE Y4ACTKH padom.

OnHAKO  BLICOKMH  YPOBEHb CHNOMKHOCTH paja  2ajaqd B
NPOMBILLICHHOCTH M OM3Hece He NO3BoseT (K cHacTeio!) Tak padorars
peszae. CymecTBYeT MHOTO TBOPHECKMX, HOBRIX 3aziay, Tae, OBITH MOWKET,
B Oy/IyIeM W yAacTCa Co3/1ath KOHBEHEPEL, HO B [AHHBIH MOMEHT 1% WX
pemenys TPEOYeTCA CYWIECTBOHHAA KOHLCHTpaLWR CWIL W SHepeul
MOeH, HEOKWIAHHBIEC PEILEHWS, @ TAKKES VAU W NIerKas pyka. 10 W

ecTh 00JaCTh NPOCKTOB,
IlpoektT ~ 370 yHUK&ibHAA (B OTAMUMM O TPAAMUMOHHOH

MI0OMEPALMOHHOTO  NIPOMBIIUICHHOTO TIPOM3BOACTBA) - JesmetoHACN b,
25



Bpeﬂc'm‘ mnpanﬂel{m Ha nOClimccHHe
Lo W xoHElL 80 e coymHue  OTPCICICHNOrg,
: ] . TpH 3AAAHIEOS OTPAHKUCHURX. g
i Yer s K KAUECTRY M OMYCTHMOMy
AMHOR0 DOCCTIEYENTS, ABIRETCy
paiFomKa npoeP y
Mni &nac lbl'O.
apoeKTHI FPOMBILITICHHBIC W NPOEKTHy
TIPABTCHHS. Caoxnocry,

pastit® g Y
PpasAne GoTBIOM  KONMHCCIBE  DASHLIX

.
: ot VHUKLIBHOCTH  Cammux
MWIW H MHOTOITAKHOTO . IOMa. Croga xe
p, TTpHcP ~

npOCK'TH M HC TOnsxo

purom. We : e, KyABTYPHBIC M mOp. 3anaua g

FPONBIIIICHREE W,gemm — 970"} BOC (OXBATHIE, RCC

ypaRTERHH TR GhITH, BCE ;se:m« BOCIHHO, TIOOHThCR
prm’““ acOBAHHOTO. <

MW% i3yI0TCA OCOTIOTHOH HOBM3HOM

~ TgopuecKHe % HOBBIA npopaMMHBIE. NPOGYKM,

g 0DJACTH MCKYCCTBA H HAYKH.

szen — HoBbA HpOCKTS!
(imin0 1A PHIFKE: \ax TIABMII0, WBIAETCS TAKMM BOT
: noJOOHBIX TMPOEKTaX He

Tliofo# mmmnnﬁ

i HOBHM3HA B

: ppoexrow. TIpHie ne 65010, TAKOE, MOWKET, YIHKC H ObL10,

70# TPOEKTA. To ecrs NPHUCYTCTBYET
BH3HBI U CAMHX JOJICH, KOTOpBIe

so TOKO He C HOMH, KOMARZ
i - BIO:O pq,ﬁm-mapozpamozo opecnevenus HaxXomAaTCH
Mexy AByME ITHMH noTOcaMy, 3aHMMai B 3TOM INPOCTPAHCTBE
pastiHoe noToKEHHE. HacTo oM CTOKHB! TIOTOMY, 9TO OOBEMHEI H
HEXOATCA HA CTBKE PARTHIHBIX JUCLIAILTHH — toro nenesoro du3neca,
KyA2 ZOECH BCTPOMTBCH NpoCPAMMHBITR npocykm, M CJOKHOIO,

Yacto ciona A0DaBIAETCH €le
paspalioTka yHHKATEHOTO 3ACKTPOHHO-MEXAHHHECKOTO 060pyaoBaHu.
C  apyroi '

CTOPOHBI,  TOCKOJBKY HpOZPAMMUPOSANUe
AKMUBHOTIPOBATACTCA B PASHBIC CEPBI YEIIOBEHECKOH OeAmeIbHOCIY,
TO NPOHCXOMT 3T0 MyTeM CO3NAHMA A0COMOTHO HOBBIX, YHHMKAIIBHBIX
NPOAYKTOB, H HX paspaGoTka ¥ NIpOJIBHACHHE 001aAI0T BCEMU CPTAMK

Yupasjieime npoestamm (project management) ooNaAcTL
AesmeTbHocnii, B X0AC KOTOPOH, B PAMKAX ONPeOeieHNbiX NPOoeKmos,
¥  JOCTHTAIOTCHA MYeTKHE UeNMM 1PH  HaXOAKICHHMW

ONPEACHATOTCS
KOMITPOMMCCH MeRTY 00BeMOM padion:, pecypeamy (TaKWMK Kak BPEMA,
ACHBTH, TPYAL MATEPHATBI, IHEP2US, NPOCPANCHIBO W AP.), BPEMCHEM,

KaYeCTBOM M PHCKAMM.
OTMETHM HECKOJIBKO BRAKHEIX ACTICKTOB YTIPABACHUS TPOCKTAMM,

e Stakeholders — 310 /MOKW CO CTOPOHLL, KOTOPHIE HE YHACTBYIOT
HEMOCPEACTBEHHO B NPOEKTE, HO BIMAIOT HA HETO WIWIH 3aMHTEPECOBAHb!
B €ro pesyibTarax. IT0 MoryT ObITh OYIyIUME 1OIB30BATENH CHCTEMEL
(HATTPMMED, B CHTYALHH, KOT/IA OHM M 3AKA34MK — 3TO HE OJIHO ¥ TO e ),

BBICHIEE PYKOBOACTBO KOMIIAHWM-PA3PabOTHAKa M T.2L Hoernmugburajust
scex stakeholders v rpaMoTHAs PaboTa © HUMM — BAXKHAA COCTARMOMAR

YCTIETIHOTO MPOCKTHOTO MCHCAMEHTA
e Project scope — 3T0 rpasHuiipl [MPOCKTa. 2TO OMCHb BAKHOE

HOHATHE U8 TNPOTPAMMHEIX MPOEKIOB B BWIY UIMEHHUSOCTU
mpeGosanuii. JacTo OuiBaeT, MT0 PazpaboTHMKM HAYMHAIOT CO3NABATL
OfIHY CHCTCMY. @ TIOCHE, MOCTCNICHHO, OHA NMPEBPAlIACTCH B APYIYIO.

TTpuseM /U4 MEHCKEPOB MO NMPOJAKaM, & TAIKE 38Ka39MKa, HUNEro
PATMKAILHO HE TIPOM3OULIO, & C TOUKH 3PEHHA BIY TPCHHEIO ycTpoHcTsa
[10, TCXHONOTMH, QIZOPUMMOS pPEANH3AUMM, APXMTEKTYPBl — BCE
PATMKATBEHO MCHACTCA, 3a noOOHEIMU TEHACHIMAMM A0/UKEH CHSIMTH U

PPAMOTHO C HUMH Pa3OHPATECH POSKTHLIA MEHEONHCMERM.
s Komnpomuccsl BAKHEWIIMIA  aCmeKT  YNpaBiCHWA

IPOTPAMMHBIMH [TPOSKTAMH B CHITY cornacopmBaemocti 110, Bakno ne
W HalTH

HOTEpATH BCE COrNACYeMble [APAMETPhl W CTOPOHHI
npuemieMbil  kKomnposuce.  OaHA W3 TXHMK  YUPABICHHA
xomnpomuccamy OyIET PACCKa3aHa B KOHTEKCTS M3YHCHMA METOIONOTHH

MSF.
KoHTpo/ibibie BONPOCH

1. Yro Mowmer OBITh pabouHM TPOAYKTOM B TIPOUECCe paspaboTky

1107
2. B uem paziyue pabodero NpomyKra u kommionentou 1107
3. OCHOBHBIE XAPAKTEPUCTHMKHM pPaloHero NpojayKra B TPOULCCE

paspaborku [10?
4. Jlath onpezie/ieHue poeKTa.

5. MNepeuneauTh ACTICKTEI YNIPABICHHS [TPOCKTAMM.
27
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YnpamHeHIH

TJIABA 4, VIIPABJIEHHE TPEGOBAHMSAMM
4.1. Monsirun 0 Tpebopanmax

Hanpumep, CTPOMTEAM  CIPOAT  A0OMA,  mycTh pazHme:
MHOTOSTAKHEIS, OTAC/IEHBIC KOTISDKH, OPHUCHBIE I4HMS ¥ ITP. — OAHAKO,
BECH 3TOT CIICKTD BIOTHE MOKET OXBaTHTh OHA KOMIaHus. Ho Bee 310
soma. CTPOMTCIBHOM KOMIIAHHMH HE NMPUXOIMTCA CTPOMTH NETAMONIYIO
Tapenky. rHncpbonomn wmwxenepa [apuma,  aynoxoo, CHCTEMY
MIHOBCHHOH TCACTIOPTALMM M Tip, A paspaborurkm 1), 80 MHOrom.
HAXOASTCA HMEHHO B TAKOM TONOMKE HIM,

Benuko pasHooOpasue cCUCTEM, KOTOPLIE COZAACT OXHA KOMTIAHWS.
omHA Komanda. XOTA CeHMAC W  HAMEYAIOTCA TeHACHIMM K
CTICLIMATH3ALMH PhiHKA paspaborku /70, oapako, npwuy sl MHPOBOA
IKOHOMHKH W MHOTHC IPYIMC NMpHWYMUHEL NPHBOAAT K TOMY, ITO C1poro
CHEUMATH3HPOBAHHBLIX KOMMAHWH HE Tak MHOr0, K4k XOTeaoch Ol
Muorde O00OnacTH MCNBITEIBAIOT  OONBIION AehMMT  OTASTRHBIX
TPOTPAMMMCTOB ¥  UEJBIX KO/UICKTHBOB ¥ KOMIIAHWHA, XOpPOMIO
pasdHparonMxcs B X crieumduxe. [lpumepom tako# o0OnacTH mower
CHY/KHTE TEACBHICHUE, TAC O NAHHOW NPod/ICME OTKPRITO FOBOPAT Ha
3aCeJAHHUAX PASITHYHBIX MEX/TY HAPOAHbLIX COODILECTS.

Kpowme Toro, /710 nmpogomKaeT NMPOHHKATH BO BCE HOBEIC W HOBHIS
obfacTH  HCJIOBEYECKOW  Jeamensnocmu, w  cHOPMYTHPORATH
acexeamubie  TPeOOBAHMA B STOM CIOyMaE BOODME OKAZHIBASTCSN
CBEPXTPY/IHOW 3a1a4ei.

Ho nake ecnu peyb vaeT 00 OaHOH, OnpeneneHHOW o0nacTi. 10
Hpolyenn HOBBIX, YHHKAIbHLIX HE€PT CHCTEM, NPHUHAINSKANMX ITOM
00bacTy, BBICOK: N0 COHEMARUIO NONB30BATEAbCKUX XaPAKTEPHOTHE, 10
OCOBSHHOCTAM CPEZibl MCTIONTHSHHS M TPeOOBAHMAM K uHmMeZpAyuU, No
pacnpeoereHHocmu ungopmayuy o TpeOOBAHMAX CpPeay PabOTHMKOB
KOMIIaHMHK-3aKa3yuKa. Bee 910 Hecer Ha cele ouers DoNbIoi 0TIeYaTox
HHAMBHIYANBHOCTH 33aKa34HMKa - NEPCOHANBHOM WIM €r0 KOMNAHWM, —
CHJILHO CBA3AHO CO CrielM(HKOH ero ODu3Heca, MCIONB3YeMOro B 3TOH
obnacT 000py/I0BaHMA,

Kpome TOro, CymieCTBYIOT TPYAHOCTH B TOHWMAHMM MEKIY
3aKA3YMKOM W [POrpaMMuCTaMu, a eme — B wimendusoctw [10
(TpeboBaHMA UMEIOT TEHACHLIMIO MEHATLCA B XOJ© pazpaboTku).

B urore, Aaneko HE OMEBMIHO, YTO Ta CHCTEMa, KOTOPYIO XOueT
3aKa3quK, BooOIIEe MokKeT ObiTh cenana. TpyaHo HAWTH YEPHYIO KOWIKY
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ram Her. Mtk TO, KaK 110Ham,
ocoﬁc"‘;’w ‘?g::;m OKAMETCH y,lo(;"m:
sonaoTH™™ ya pHBRE sie BOSHMKAIOT TPH BLizR/e
wc,—peoo;amﬁ“‘ mm’;,:.;o-rgu OHWMH M3 CambixX ;mpo:::
CHOTEM™ °m:,c HOHMMAHHE 3Q1a4H PaspadoThkary,

octosolt AHOCTH pSAMMOMTOHHMAHAA 3aKasumka 5
oRaIMBACTER GombmOH  PAsPLB  Mexy

2 Bo-nepnux. [OTOMY, 9T0 YTOOR;
3 ApyrHMH M"‘W STl CHCTEMA A8MOMamusaiyuy,
RBKOH < HAMMFECKHX IKCTIEPHMEHTOB — Hazg
W cRCTEME %ﬂcfﬁ JOCTETOYHOE BpeMA. Mam xak-

5 COOTBETCTEY MB!I JAHHOH npeosemon

nopa0oTaTE BT BHICTH
criocoBOM B2 Bﬂ STOpsIX,  CKA3HIBACTCA cnetpiriHocTy,
Jns GonsmmncTsa

10 HHED

ofacm iﬁﬂ)"pu‘m chepsl GeameTbHOCIIU.
@W saxayko8 KpaiHe HC npocTo CHOPMYITHPOBaTE
Mei B He0GXOIHMO [POrPAMMHCTAM. Ha sonpoc,
JogHoe JHHUE, KOTO poe‘ cymecTBYeT B samei 1abOPAaTOPHK. J0KTOp,
' " 43 1 yme moToM, CHY4AHHO, NPOrPaMMHCY
IpYTEX rumos? KoHeqHO, €CTb. OTBETHJI I0KTOP,
abalin 4 MoryT OEIT6 B HEKOTODOM CMBICITe,

i pas OH Ha3Bail JMIIIb THIIOBEIC. Ho,
XPaHHATH HHPOPMALTHTO

o Mesgercs CHTYaIHA Ha PHIHKS, I8 KOTOPOro MpeaHa3Havalace
e\ HTH TPCOOBARHA K CHCTEME 11013y T H3-38 GHICTPO CMEHATOLIMXCH
o B xoae paspaboOTKH BOSHAKAIOT npobemMsl ¥ TPYAHOCTH, B CHILY
XOTOPSIX MTONOB2A (YHKUMOHATBHOCTD MEHACTCA (BUAOM3MEHAETCH,

ypesaeTcs).
o JaKazauK MOKET MEHATH CBOE COOCTBEHHOE BH/ICHME CHCTEMbI:

TO JM OH JIy4(ie MOHAMAET, HTO e €My HA CaMoM JIe/e HAj0, TO JIH
EBIACHACTCA, 410 OH YT0-T0 YIYCTHII C CAMOTO HAYAN4, TO JIH BhIACHACTCH,

110 PaspabOTHHKHA Er0 He TaK nioram. B obmen, BeAKoe OBIBACT, BAAHO
THUIE, 470 TEMePh 3AKAYHK ONPEICICHHO XO04ET MHOTO,
Hesero u rosopus, w10 usmenvusocmys mpebosanuti no xomy

PaspaloTRH O4eHb GOTeIHEHHO c;r:zmercx Ha mpoaykre. Asmopui

CTATKHRANMCE, HAUPUMED, C TAKOH CHTYALIMER, YTO el we cornanmyIo
cuecTeMy ot1aen npo,imx HAMMHACT gRKMUEHO 1IPOMARaATL. B CHUIY 4ero
[OCTYTIAET OTPOMHLIH MOMOK JONOIHMTEIBHLX Tpebopamuit. Bee ux

wi0BaTh B MNONHOM ofBeME HE VYAaCTCHA, B WIOre CHCTEMa

pean .
OKA3SHIBAETCH HABOPOM AEMO-PYHKIMOHATHHOCTH. . .,
4.2. Buant i ceoficTsa 1pefosanni

Pasmenmm  TpeOOBaHMA Ha  JiBe  OONBIUME  TPYIITbI

yHKIHOHANBHBIC H HePYHKIMOHATEHEIL.
DYHKYUONQIbHbIE TPEOOBAHMA ABNAIOTCA ACTA/ILHEIM OTMCAHWUEM

MOBCACHMS H CEPEUCO8 CHCTEMBI, e yrKimMoRana. Ouu onpeensior 1o,

1O CHCTEMA JIOMKHA YMETE JeNaTh.
Hegyurkyuonatonsie  TPEOOBAHWA HE  ABIAIOTCA  ONMCAHWEM

(pyHEIUMIA  CHCTCMBbI. JTOT BMA TPeOOBaHMI OINMCHIBACT TaKWE
XAPAKIEPUCTHKH CHCTEMBI, KAK HAOEHHOCML, OCODENHOCTH TIOCTARKY
(HanuuMe HHCTALIATOPA, AOKYMEHTALIWM), ONPCACICHHLIA YPOBEHb
kauecTsa (HAIPWMED, UIA HOBOK Java-mMamuues 310 OyAeT 03HAYATH, 9T0
OHA YIOBJCTBOPAST HAOOPY TECTOB, MOMIEPKMBACMOMY KOMMAHWEH
Sun). Crona e MOTYT OTHOCHTECA TPEOOBAHMS HA CPEACTBA W MPOUECT
paspaboTKH CHCTOMBL, TpeDOBaAHHA K NepeHOCUMOCH, COOTBETCTRMIO
cramgapram ¥ 1. TpeOoBaHWA 3TOr0 BMIA HACTO OTHOCATCA KO BCEW
cucreMe B uerom. Ha npakTike, 0COOSHHO HAYHHAIOWME CIEUMATUCTSI,
4acTO 3a0BIBAIOT TIPO  HEKOTOPHIE BAXKHLIE HEDYHKUMOHAILHBIS

TpedOBAHMA.

Chopmy/MpyeM DA BOKHBIX CBORCTS TpeOoBaHMi.

® HCHOCMb, ue()qvauucnenuocmb — OJHOZHAYMHOCTL NOHWMAHHNA
mpebosanuli 3aKaHUKOM ¥ Pa3padoTYMKaMM. HacTe TOr0 TPYIHO
JOCTHYL, TOCKOIbKY  KOHeuHas  (opmanmsaima  tpebosanwii,
BBIMOTHEHHAN C TOYKH 3PCHHA NOTPEOHOCTEH NANBHEHIICH paspadoTKH,
TPy/HA Ui BOCTIPHATHA 3aKa3TAKOM WM Creyuaiucmom npeomemuoit
obnacmy, KOTOPHIE AOIKHBI TIPOMHCIICKTMPOBATH  TPABWIHHOCTL

(popmanHzaumm,

o [Toanoma u HenpomusOPENUEOCb.

o Heobxooumblit yposens Oemanusayuu. TpeOOBAHWA HOTKHBL
obfamaTe HCHO OCO3HABAEMBIM YDPOBHEM Oemanusayuu, CTAIeM
ONMMCAHHA, CNIOCOGOM (OpMATH3AUMY: MO0 3TO OMUCAHWE CBOWUCTS
npedmemnoll  odnacmy, IR KOTOPOH NPEIHASHAYACTCR 1O, mdo
ITOMEXHUYECKOe 3a0anye, KOTOPOe NMPUNArasTCa K KOHTPAKTY, mwdo 310
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ﬂmﬂ“‘ . ganne. JIROO 310 eige o
M pH FeTATBHOM llPO:U MOHMMATH TEX, 1R KOTO Namyq,.
3_ w ['pww,wqcﬁo- pHaac ne 54 "36¢H€8r b
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orpcEEHe " pocney \eHOFO pasaHHiHBIX CCIMAITHCTOR
.:aomﬂ""'- HO‘ ,macmnf"‘ PIECITUPOSHHKOS, NPEACTABHTE nog
A BOIMO! shie HABBIKM M CIICIHAIM3alunG

0. OYR
gy Ve . ppoeccHOHSTE 3meck TAKKC BIKHO, YTOG,

pase o Ha pEHEN H HE3aBHC .
rOBOPST HO aﬁcﬂ(pakl‘ﬂﬂ HMEI or
OUTH MEKC

43CT0 3
peaTHsalis m__"m,mmmmmocmeﬁom
' oc gerL B KOJe CHCTEMEL A 1q

1/
. ' EYMEHTX HAKo
,Pgmﬂiﬁﬂwx’ mm,q(mamcr. noYeMy MbI PEIIMITH, Yo
mepocﬂ. paorars cremyioumaM  obpasom . 7"
Tax0#-10 m’” AQDREH TpebOBAHMA JIOCTUTACTCS My Tem

A sneseHTapHble TPEOOBAHMS, [IPUCBOCHHE

-

gwm nmwmuuone:m, KOTOpas B

N UOEH) g0 mporpammHoro koza. Xowercs
w mﬂm % KOJ, €CJIH JaHHOC TpeboBanue
M'ﬂg»vw"’m” nogmas (POPMATEHAR TTPOCIEKUBACMOCTS
,' SOMEEROCR 8 X mry JordEa ¥ CTPYKTypa peamdsaimy

TPy AHOTOCTHIINE, qe COBTIUIETS C TAKOBBIMH A MO/ICIH

p-. m; ore OaH0  TEOUBAHME OKATHIBACTCA  CHITLHO

*pazuasan0” 1O KOAY, 8 T0T WM #HOH Y9aCTOK KOJa MOKCT BIMATE Ha

250 TpedoEaHHiL }bm K TIPOCTICAABAEMOCTH He0OX0,1HMMO,
pazyMHO CoBMENIAR POPMATHHBIC ¥ HEOPMATBHEE MOAXO/BI.

o Tecmupyesacms, U NposepResocms — HEOOXOMMO
CYymecTBOBATH  CTIOCOON  OTTECTHPOBATL M NPOBEPHTE  AAHHOE
Tpeforanve. [Tpwies, BaHH 008 ACTIEKTE, FIOCKOJIbKY 4ACTO IPOBEPHTE-
10 38K&MK MOKET, 4 BOT TECTHPOBATH JAHHOE TPeDOBaHME O4EHD
TDY/IHO WM HEBOTMOKHO B BHIY OZPaNUMENHOCTIY OOCMYnd (HATTPUMED,
110 COOBPARERAAM OEIONACHOCTH) K OKPYKEHAIO CHCTEMBI JIA KOMAH/IpI

paspaboTska. Hrak, HeobXomMu mpotie 1y pht MpOBepK —;osmo:merme

b TRCAERG . SECEKUR, sty NpoBC/eHHE PMATBEHOH

sepugurpL HacTH Tpebosaruit ¥ np. Hywmo TakKe ONpeCTATH

"MaHKY" KauesTEa (deM BBIE KAYECTBO, TeM OHO Jopoxe crout!), a

TRKKE KDHTEDHH TOTHOTH tmou;zpox, 41005l BHMOMHAIOLIME X M

YROGOOUMERY NPOEKMA METKO OCOIHABAIM, YTO MMEHHO 1TPOBEPEHO, 8

§TO ClHE HCT.
o Moouduyupyesocms.  Oupenenser NPOLCAYPLl BHECEHMs

HIMEHEHWH B TpeboBaHMA,

4.3. Bapuanrsi popmanuianmu rpeSonanuit

Boobwme TOBOPA, TPeOOBAHMA KAK TaKOBRIE — 370 HEeKOTOpas
ABCMPAKYUA. B peanbHOM [PAKTUKEC OHM BCEraa CYWIECTRYIOT B BH/IE
KAaKOrO-TO TPSJICTABNEHMA — JIOKYMCHT4, MONeTH, dopmarsuoli
creyudurayuy, CIMCKa u T.11. TPCGOBaHujI BAAKHE! KAK TAKOBHIE, TIOTOMY
470 OCeAMOT B BHAC MOHMMAHWA PA3PAVOTHMKAMM HYKI 33KATUIMKA U
By yTHX NoTb30BaTENIeR CO3NABaeMON cHcTeMmel. HO Tax xak 8
r[pol'PaMMHOM MPOCKTE ‘MHOI‘O PASTHIHED aCTIeKTOR. BUIOB
JeameabHocmu thas pa3pabOTEM, TO ITO NMOHMMAHHE MOKET IPHHUMATE
oueHs PA3HbIE MPECTARICHHMA. Kaxnoe npeocmasaenue mpedosanui
BHIMONTHACT OMNPEACICHHYIO 384avy, HANpUMEp, CIOy&EMT “MoctoM',
¢puKcarped COMAICHIA MEATY PASHEIMH IPYNNAMM CTIRLUMATHCTOR, WK
HCNOJIR3YETCH ANR ONCPATHBHOIO ynpasaenus
npoexmoM( OTCIICKABAETCH, B KaxoH dase peanmiaumm HEXOIWICH TO WK
pHoe TpeDOBaHHME, KTO 33 HErO OTBEHACT W MP.), WM WMCIOAB3YeTCA
AGepuduKayuY ¥ MOJICITHEHO-OPHCHTHPOBAHHOTO TeCTUpOBaHWs. W B
nepnOM. H BO BTOPOM, H B TPETHEM NPHUMCPE MBI MMEEM g0 C
TpebOBAHUAMHE, HO bopManu30BaHbl OHK DYIYT HO-PAZHOMY.

Wrak, dopmamasamis TpeOOBaHAN B NPOEKTE MOKET ObiTh ONeHs
pasHOM — OTO 33BHCMT OT €r0 BEAMUMHBL, NPUHATONO MNpoLEcca
pagpasorm, MCII0JIB3YEMBIX HHCTPYMCHTAILHBLIX CPEICTS, & TAKKS TeX
aa)a4, KOTOpBIE peaT GopManmsosannsie Tpebosanms. bonee toro,
MOMKET CYIIECTBOBATH TMAPAIENBHO HECKONMBKO  (GOpMATH3ALMIA,

HMX Pa3IMYHbIE 3a1a4u. PaccmMoTpum BapHaHThi.

1. Hehopmanenan nocmanoska mpebosanuil 8 nepenucke ho
anekmponnoi hoyme, Xopomo paboraer B HeOONBIIMX POSKTAX, PHA
BOBJEYEHHOCTH 3aKa3uuMka B pa3pa0oTKy (HAnpUMep, KOMaHIa
BRINOJIHAET CyOnoapan). XOpomo TAKKe TPH TAKOM CTWIE, KOIJA eCTh
B3AUMOTIOHMMAHHE MEH/Y 3aKA3YMKOM M KOMAHIOM, TO €CTh JMIIHWES
dopmambHocTH He TpedyioTea. OIHAKO, IMEKTPOHHBIC IMCHMA B TAKOH
CHTYAHM YACTO OKA3BIBAIOTCA BAKHBIMU JOKYMEHTAMM — BAKHO YMETh
BECTH JIENOBYIO MNEPEITMCKY, NOJBONTS HIOTH, XPAHWTh BAXKHEIC IHCHMA
¥ NOJIb30BATHCA MMM TIPH PasHOrNacuaX, BakHO TaxKe BOBPCMA NOHATS,
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_ QUACSHMC NPEOMemn oy

g€ 0 aoane KaKk TPHIOKCHue
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cPOACTR o unaiiii ZnR PAIPAOOTIUKOB i 1.1
¢ WCMQIOL‘”LR“.H B OIHOM "3
SUOC (8M Rational RequisitePro, DOORS,
1?‘6"“““‘; i ApeRCTARIEHHC YAOOHO mpy
geK. Ap-J- nps 5 OTCACKMBAHHH BRTIOIHEHNUS
,peéowﬂ*' sxu" K TPEOOBAHMAM 3anay

qro6EL GFLIA BOSMOKHOCTE Jlerko
Bax#o wx JOKYMCHTOB, H Haobopor,

OKyMEHTI [0 TaxHM rpagam.
ogauuii VA Bepuurayuy,

' TCHHS
Virak, ,wui criocod upcm- e . noav3zoeament
CAEAVIOUINE WDWC""C xaKo LE/ILI0 3T0 npeccmasaer e

;T =  RaK HMCHHO.
HCROTBIYETCR. .
) s | mwwmmu TpeboBaHHi

| _ Gox. BCTPEMAONAXCA TPH  COCTABIICHUM
Jcpomicme P IOKYMCHTOB C TPEOOBAHHAMH.

. wmmﬂpemﬂm: e JOTYCKAIT OTHO3HATHYIO

T HEOCKA3AHHOCTH, MMEIOT OTTCHOK COBCTOB,
mposepxy, OCTASTMOT - "BojMokHO, HTO WMMEET  CMBICH
118 KOTOpO# MpEHAZHAYEHO
npedcmagaenye  mpebosanut.  Hanpusep,  €CiA crietHUKaLMIO

ONpeEncHIH OCHOBMX TOHATHH, MCTIONB3YIOTCS MHOTOYHMCICHHbIC
crromAvsl ¥ 7.0 M nonymen cavmixoy H0MBIION YKIOH B CTOPOHY
TPOTPAMMHPOBAHIS, 10 ACNAET NAHAYIO CTICUM(HUKALMAIO HEIOHA THOH
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o [TpONYCK BAKHBIX ACHEKTOR, CRAIAHILIX ¢ Hedy HKIHOHA)

oBAHMAMM, B YACTHOCTH, WHDOPMAIBM o6 OKPYKCHIH cm-;;:“h‘r-m
clp' oxax  TOTOBHOCTH  IDYTHX  CHCTEM, C  KOTOpBIMM m:; 2
2 auMOAECHCTBOBATD JAHHAS, MNocienmee caywaercy, HATIPYMEp ;0‘3 >

aq TPOTPAMMHAN CHCTEMA HRICTCH YAaCTBIO Gosee “1)-5‘m; na
o xra. THITHIHb MpOGIEMBI NPH COZaruu NpOrpaMMHoO-anmapa s
cpeTEM, KO annaparypa He ycnesaer sospems w 10 lieat)f?'\a:'::’:{:)
TEeCTHPOBATD, 4 B CPOKAX M TPEOOBAHMAX ITO He MPEOyCMOTPOHO . . |

4.5. Hpxa pabore: ¢ rpefosanmsvm

B cEOAE 3HAHMH N0  NPOZPAMMHON  unNcenepuu SWEBOK
onpeAeIAITCR CHCYIOUWME BHIbl OeameisHocmu npw pabore ¢

Tpcéoummslmu.
o Buioesenue mpeGosanuii (requirements elicitation), wanenevmoe
ya BHSBICHMC BCEX BOSMOKIEIX WCTOMHWKOR TpeGoBamwii

orpapHHeHyH Ha paboTy CHCTEMBI M U3GICYeHUe MPetosanuil wa yrux

HCTOFHHKOB,
o Anaius mpebosanuii (requirements analysis), ueasio KOTOPOro

gaiAcTCA  OOHApYXCHHWE M YCTPAHEHME  nNpoTMBOpewMd  ®
Heonuozmqﬂocrcﬁ B TPCOOBAHWAX, MX YTOYHEHHE W CUCTEMATWIATINS.

e Onucanue mpebosanutt  (requirements specification). B

J5TATE ITOH OLAMETLHOCMU TPEOOBAHR NOITKHbI OBITH OhOPMACHE
B BYIE CTPYKTYPHMPOBAHHOTO HADOPA IOKYMEHTOR M MONENEH, KOTOpKI
MOKET CUCMEMAMMUYECKU AHANMSUPOBATECH, OLCHMBATHCA © DASHBIX
nosuyuli ¥ B moFrc nonzxcn OBITh YTBEPKICH Kak oM MATEHAS
hopMy/HPOBKA TPEOOBAHNH K CHCTEME.

o Banoayus mpeGosanuit (requirements validation), kotopas
peluaeT 3a7ayy OUEHKH MOHATHOCTH chopMy MpoBaHHBIX TpeboBaHuit U
UX XApaKTEPHCTHK, HeOOX0mmMMBIX, 4T00BI paspabarsisars [0 wa wx
OCHOBE, B TIEPBYIO O4CPelb, HEMPOTHBOPEUMBOCTH M NONHOTE, A TAKKE
COOTBETCTBMA  KOPNOPATHBHBIM  CTAHJAPTAM  HA  TEXHWYECKYIO

JIOKYMEHTALIMIO.

Bonpock! /s caMONPOBEPKA W KOHTPOIS

1. Yem obycnopnena wamenursocts 1107
2. [epeunciinTs CBOHCTBA TPeOOoBaHUM.
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1. Onpecane GYRRIHOBATEHBC TpeboBanMs Ais NPOH3BOIILHOTO

1peboBaHKA LISt

5 CHCTEMHOE MOJIETIAPOBATME

e s

pUIAP
5.1. MowsT e @ op
MOy TCH Ha
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. HaKo ~ OOoNee
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bl CHUCTEMBL,
HBIX., OOpadaThHIBASMEIX

[oBe :
- Qnucanve CTPYKTYP
cac'lﬂ‘oﬁ.
i TPH THIIA ripeACTaBIeHUA CHCTEM PACKPHITHL B NAHHOW TNABE,
etcsi OOBEKTHOS MOOESIMPOBAHUE,

xpowe TOTO; aech PaccMarTpHB
50 HEKOTOPOH CTEICHH

KOTOPOS
CIpYKTYPHOE MOJ1ETMPOBAHHE.

oBbeMHAET T[OBCACHYSCKOS W

KaK crpymy“ pHBIH aHAW3 CHCTEM
parmbi asams [302, 54, 33%),

OCHOBY JUUI JITANBHOTO MOACIMPOBAHWA CUCTEMBI KakK
BKH
u awanmw3a TpeGopaHui. DONMBIIMHCTBO

mpymzt?mm;o: Q’fm ¢ OMpeeTeHHBIMM THITAMW CHCTEMHBIX

o 1€ HO Onpeneisto

W. | | T TIPOLECC, KOTOPBIN

HeTOB3YIOTCS /LTS TIOCTPOCHHMS MOJZICNCH, M HaGop npas %
o Wi, KOTOpbHIC

obeoneyHBa0T
qacTH TIpoiiecca TOCTaHo



AKH CTPYKTYPHEIX
cnn. SR noaep X Mer
£ B MO G- cpoacTea (CGCYRIACMEIC B Paitene 5 o
B! sefi, ABTOMBTHMSHDOBAHHYIO (yye )
pcmnopb'm"‘m"“ m“ [IPOBEPKH MOZICTTCH.
¥ HHC n*}ypm ro HMEHOT ps:n HENOCTa T
W"ﬂwc‘fw r AP PeKTHBHOH "Oﬂncp-,,\-,\
' obe wc_" JbIX CHCTEMHBIX TpeboBanmi, U
54 (10 STHM METOAAM HE COACPIKAT Coge
P)’(’:‘:l JOBATE/IAM PCITHTE, NOAXQIHT Ty alami::;
xOHKpETHOM 3818 TH:
B i STEX METOROR 07D, DONYuaeyey
Ak apH s70M CYTh C;CTCMHMX TpeaOBam{p-,
ROKYMEH TR, CH.
oM secoil HECIECTBEHHEIX AT
: ”M MOARTH oYCHb AeTATH3HPOBAHBL M TDYIHE 15,
o/ FHocTp iRSOBATENR HC MOTYT PCAILHO NPOBepi,,

| wmﬂ% TpeboBaHME  HE  Monamg

| W‘W [OCTPOSHHBIMH C TIOMOUIBIO TeX i1y

| WIWW‘O obBEKTHO-OPHEHTHPOBAHHBIC  MeTO 15

AHBX  METOZOF: - wis  paspaboTKM  Momesci;

: “ W npmlw ACTICH

b 0B 40 Oasaxo, HCXOQX H3 MOETO OUBITA, TAKHE Moaciy

ROTOKOB ARHT m'w"' 4. eXTHO-OPHEHTHPOBAHHOTO aHamM3a, IOCKOIbKy

mm OHIMAHAE Cﬂm KOHCYHARIM 0JIB30BATCIIEM H MOryr
m”“' ‘ moﬁmnneﬁcmmcuum.

N fabonce BAAMEI ACTCKTOM CHCTEMHOTO  MOJETHPOBAHMs
maxeTcs 10, 4T0 0RO onyckact geTand. Moaean SBIACTCR abeTpakimedi
cucTeNE # ST e TIO/UICTCH ABATH3Y, HeM O60e APYTOe NPSACTABICHHE
o cHcTenst. B Wieane npedcmaeientie CCTEMBI JIOIDKHO COXPaHATS
s WHDOMAIDRO OTHOCHTCNEHO  [PEACTABIAEMOIO obBeKTa.
Abcmpariyus  ABIACTCS  YTIPO M ¥ onpeaenserca BhibOpom

Paxtaisie THIH CHCTCMHBIX MoOJeieH OCHOBAHBI HAa PpasHBIX
moaxoas, & abctpaxumd. Hampumep, MOJenh IOTOKOB JAHHBIX
EOHUCHTDHDYST BHMMAHHE HA NPOXOXK/ICHHH JaHHBIX 4E€PE3 CHCTEMY H

= e00p. 31HX JaHHbIX. Mozens

ocraBiiet fe3 BrManys c'xpynypy aarnex. M HAoOOpOT, MOJEINDb

cTeM\:

Kop.

CYW:M' IPEATIONAraeT JOKyMEHTHPOBAHHE CHCTEMHbIX
ACHHBX H HX BIRHMOCBAb, HE KACAACH CHCTEMHBIX (DY HKITHIA
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Ilpmnc:w THIILL CHOTEMILIX \.10,1cneﬁ’ KOTOPBIC G
(ABATHCS B MPOLECCE AHATH3A CHCTEM, vy
1. Mooeas oOpABOMKY OaHNBIX. JIRarPaMMBl NOTOKOR Aauy
HOKATHIBAIOT NOCACA0BATENBHOCTE O0paboTKH nanHLIx B c“cﬁ“’c o
2. KomnoIuyuonian  Mooein. JBaarpavum "CVumocn.;camh"
HBAIOT, KAK CHCTOMHREIC CYIHOCTH CocTaBARIOTCA w3 )WH\

cO3)

noKas
cyumoctcﬁ.
3. Apxumermypras MOOex b, ITU MONCITH NOKAIBIBAIOT OCHOBILIE

(IOACHCTEMBI, H3 KOTOPBIX CTPOUTCH CUCTEMA.
4, Kraccupurayuonnas MoOets. [TAarpaMMsl  HacheNOBANME

J1accoB [OKA3BIBAIOT, KAKME OUBLEKTEL MMCIOT obinme XaAPAK TEPUCTHKI
5. Modein "epmumyn-omeem”. JTAATDAMMBI WIMEHCHUA COCTORHWHR
[OKA3LIBAIOT, KAK CHCTEMA PCATHPYCT HA BHYTDEHHME W BHSHHES

coGuTHﬂ.
Tri4 THTIBI MOTICTICH ONTHCAHEL fauiee 8 rnane. Besne, rae osmomuo,

4 UCTOAB3YIO0 obo3zHAYEHH YHHUMHITMPDORAHHOIO A3BIKA MONCIUDOBAHWA
UML. KOTOPHIH ABJIACTCH CTAHAAPTOM A3BIKA MOISIMPOBAHMA, OCODECHHO

s OOBEKTHO-OPUEHTHPOBAHHOIO MOZCIMpOBanwA [55, 303, 5* 30%]. B
rex cayaasx, xoraa UML He NpeaycMaTpuBact MOAXOAALMY HOTAIMH,
A ONMCAHHA MONENEH S HCTIONB3YK) TNPOCTHIE  MHTYWTWRHEIE
obosHAYEHHA.

£.2. Moaeiy CHCTEMHOT O OKPYREeHns

Ha paHHMX 3Tanax hopmupoBanus TpeOoBaHMH HEOOXOIMMO
ONPEIETATE IPAHMIEL CHCTEMBI. 7101 STan npeanonaraer pabory ©
[MIAMH, YHACTBYIOIIHMH B hopMmupoBaKK TPEOOBAHUHA (CM. mani 4),
JuIA TOTO OOl PA3TPAHMYUTL CHCTEMY W e¢ padouee oxpyxerue. B

HEKOTOPBIX CAYYasX [PAHMILL MEATY CHCTEMOW W €€ OKpYAKSHMEM
OTHOCHTCIBHO HCHBL Hanmpumep, XOraa HOBas CHUCTEMA 3AMEHACT

CYIECTBYIOLIYIO,  &¢ pabouee OKpPYXeHWE OOBMHO COBnANAET C

OKpY/KCHHCM CYTIECTBYIOMECH CHCTEMBL,
B pyruMx CayHdasX —Heobxonum NOTIOMHUTENBHEA  AHATMS.

Hanpumep, padouce OKpyKeHWe paspabarsisaemoro nabopa CASE-
CPeiCTB MOKET BKIIOHMATh CyIIECTBYHOMIYIO 0a3zy NaHMbBIX, CEPBWCH
KOTOPOM MCTIOUIB3YIOTCA CHCTEMOH, HO Habop CPe/ICTB MOKET TaKKe
uMeTh BHYTPEHHIOW 6asy nannex, Ecmm Ba3a MAHHBIX YIKE CYWEeCTBYeT,
ONpEAEICHHE TPAHMI] MEHly HHMH MOKET OKA3ATHCA  CHOKHON

TEXHHHECKOM M YTIPABIICHIECKOH Npodiemoi. Tombko nocne NPOBSACHWS
39



geT NMPHEATH pelieHue o
s pOAHO OV o it ¢ TOM, w1
pAGATHIBACMOMH CHCTE M

ro 3

qacTeio Pd
M e SRATETR \HOFO OKPYMEHIA MOTYT TaIORe By,
HEA, T.C. TPAHHLA CHera..

apeTeTente T OrPAHHYE

M : omcumm $axropamu. H oMy

) 5RO TEX CR - Hanp,

wﬂﬂlﬁ“’“ DY | ¢e paspadborke e,

onped sepHcHa TaK, 410 P © HE By ne,
c Mem.mi\'epa-\f". l[p" I‘p\"r()\,

woxer 0N THPOBA
% m’c:otﬂn pOSPACTH €C CTOMMOCTE. WM BOSHy Ny e,
e TP M paspaloTI H T1L

pecGXQNOCT pacuntp"';am MERY CHCTCMOH H ©C. OKDYIKeryey,
owg.nc:dr;” paouee OKPYKCHHE H CBAIM MEXTTy 1y,
06 qa FTOM JTANE CTPOWC; l"pom" CTPYKTYphag
" 0P, ay MpEICTARICHAOH HA pHC. O.1 MOASTH CTpyktypy,
e oL W“ CHCTEMEL, VIIpasBOmeH CeThio
oxpyECHHE P pc  MOIETH BHICOKOIO  YPOBHA  00bmpyq
Ww& ‘-Wynwﬁ R-CXCMAMI pae  KaXKdad  DOOCHCTeNa

sy IPAMOYTOTBHHKOM, 3 }I'H;:P:H MOKa3bIBAKOT,
qpeacTABACHS HMEHO OICHCTEMAMH.

HeKoTOpMC CRISH MR T

Basa pasnsi

Basu AanHeiX

Puc. 5.1, Pafiouee okpyacentie CUcmemsl yRpacienus Gankomamamu
Ha prc. 5.1 noxasaso, 4710 kaxmsii OaHKOMAT MPACOCAMHEH K base

mmxo:e:oa, xmxam.aoﬁ CHCTEME KIHEHTCKHX PACIETOB, K CHCTEME
JAmHTH K K cucteme obcryamBanmg Damxomaros. CucTeMa Takke
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Hasoit  JAHHBIX KITHCHTOB, KOHTPOIMpYIOWEel cermn
B HO noKATEHON GYXTanTepeKoi CHOTEMOM.

pHblE MOJICTH ONUCEIBAKYT HETIOCPCACTRCHROE  pabouce
Ho oM He MOKAZLIBAIOT CBATH MEAIY JIPYIvmMu
KAOMEH  CPENIC, KOTOPHIC HE  COMIMHEHM
3pa6arbmacmoﬁ CHUCTEMOM, HO MOryT HA HEe
I‘lﬂlmch’ BHCIIHHME CHUCTEMBI MOTYT HPOMIBOINTE NAHHLIE JUTH
RITHATE: ACHONBIOBATE IAHHBIC, TPOUSBE/ICHITIC cucTemon. Tlpu
cHCTEMB! W‘"_yr GbiTh COCTMHEHBI MEKITY cODOM ¥ CHCTEMOM HMEpe3 CeTh

o HHEHb! poobute. OHM MOTYT DUBHISCKH CONMPUKACATLCA Witk

o HE © Apmrx 3naHHAx. Bee aTH BIaMMOOTHOMEHHA MOTYT

onarareca B pa i -
ESOBaH"ﬂ K pmpaﬁﬁ’rmsacuow CHCTEME W NONAHBL OBITH

c.
rpUHATE! 25 BH:g;znom. NPOCTBIE  CTPYKTYPHBIC — MONCHH 00BMHO
HIOTCH MOnenAMM IpYIWX THIOB, HANPWUMED MOACITTMM
Aonox 5. KOTOPHIC [IOKA3bIBAIOT B3AMMOICHCTBHA B CHCTEMC, WMNH
"poueci:”l homxos AaHHBIX (OTIMCAHBL B CIISTYIOMIEM PA3NEe). KOTOphIE
Momn:wm TIOCJIC,IIOBaTeanOCTb 06pa6or1m M NEPEMELICHMA JAHHLIX
noan cHCTEMBI M MEXIY JPYT MMM CHCTEMAMM B OKPYKAIOMEH Cpeae.
BHyTpHa pHcC. 5.2 peACTAB/IEHa MOAETH MPOULCea 3akala obopynosanns
o praau:sam{eﬁ Ona anx:qacr ONPE/ICNCHHAE  HEOOXOMMOTO
YAOBAHHA, [TOMCK M BHIOOp TIOCTABINMKOB, 3aKa3, NOCTABKY |
(pOBCPKY obopyaoBaHmA ITOCIIC noctaBku. Jlns ONpeneneHua CUCTeMbL
KOMITE HOM TIOIIEPIKKM 3TOrO fpoLecea HEOOXOIHUMO PELINTD, KaKue
pif OyayT BBINOJHATHECHK CHCTEMOM, 2 KAKHE OKAKYTCH

u3 ITHX JICHCTB
gHEIHUMH T10 oTHOmEHMIO K HeW. Ha puc. 5.2 nyHKIMPHOW NHHUCH
OrpaHHICHb! JeHCTBHA, BBITIONHACMbIC BHYTPH TAKOW CUCTEMBI.

1 MOJETH MCTIONB3YIOTCH JJis OMMCAHMA ODIIEr0 MOBENSHWA
CHCTEMBL. 3/16Ch PACCMATPHBASTCA IBA THNA NOBL/ICHUCCKMX MOAgTeH —

soJie/Th TIOTOKOB JIAHHBIX, KOTOPAs TIPEACTARIACT 00paboTKy JAaHHBIX B
cHCTEME, ¥ MOJIETh KOHEHHOT0 aBTOMATA, KOTOPAA NOKA3HIBALT PEAKIMIO

oHCTEMBI HA COOBITIA. DTH MOJIET MOXKHO HCTIONB3OBATH OTALILHO WK
COBMECTHO, B 3aBHCHUMOCTH OT THITA paspabarTsiBacMON CHCTEMEL

BOBIIMHCTBO OM3HEC-CHCTEM TIPETK/IE BCETO YIPABIIOT AAHHBIMH.
Ony TAKOKE YIPABJIAIOT BBOJAOM JAHHBIX B CUCTCMY M CPABHHUTEILHO MAnO
saHHMaioTCs 00pa00TKOM BHEINHMX cOOBITHH. JIIs TAKMX CHCTEM MOZIRNTH
[I0TOKOB JAHHEIX MOXET COACPKATh BCE, UTO HEODXOIMMO [UIA ONMCAHUA
[OBEACHUA CHCTEMBL,

c oeaHeHad c

paHROMAT?

T CrpyRYyY
N MN '

L\KI?\""": SR ;

= “ B Opr

1“:\43“
CHET® epcToero ¢ pa
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npuoépemenux 0bopyoosanus

Puc 5.2 Mooem npoyeccd
5.3, TlopeneHgecKHe MOETH

" ) ™ c:gc‘mubl PeaIbHOro BPeMeny
S0 ¢ WHREMATHHOM 00pabOTKOM JaHHBIX. Mosery,

SORCHOFO SETOMATA (0OCYARCMH B pazaene 5.2.2) ABIAETCA HAUBOee
FpperTHBEBM CriocoDOM OMHCAHMA HX TIOBCICHHC. Tpyrsc knaccs
¢ JHHEIME, TAK H COOBITHAMH, TIO3TOMY JUIA mx

m%o@muwnci

mmmw ~ 370 MHTYHTHBHO NOHATHEIA CHOCob
noxass nocmmmocm o6p860mn JAHHBIX BHYTPH CHCTEMBI,
Hotaum, McnoIB3yeMsie B 3THX MOACIAX, OMMCHIBAIOT 0Opabortky
DEFHBX ¢ TOMONISK) CHCTEMHBIX ()YHKUMA, @ TAKKE XDAHCHHE M
OEPEMCILEEHS JAHWX MEAZY CHCTEMHBIMM Qymkigtamu. Mojenm
mmom X CTATH WHPOKO MCMOMB30BATLCA 110CIE 11y O/MKaLmMy
WWWM cuctemnom amamse [9). Ha Oaze xoro
e 1 W G 6hI0  paspaboTaHO MHOXECTBO

—
HCMONBIYIOTCR UM 1oKa3a

[TOTOKROB MAMHBIX ‘ S HonR
Moﬂc"‘" [yt WIATOB (,(,paﬁorku JHHEDG. DTH Lard oOpaboTrn
S TeARHO ust  ABHMHBIX REIMONHAIOTCA  MPOTPAMMHLIMA
“:“; opae HOCTH, JIHATPAMME! NOTOKOB AAHHBIX MCTIOJIB3YIOTCA
;ymu an. B ‘:Zt‘ M POTPAMMHBIX Gy KM niepen
i 3 ‘:fm A CHCTEMBL. AHATH3 MOZISTH oBPABOTKY ARHHLIX MOKET
"r,ocK ;,nl::ﬂ"e" cnglmmmc'raMH npy-myio Wi ¢ 1OMOUBIO
B
t:::wmfepa. doHas AHHBIX, HOKA3AHHAS HA PHC. 5.3, s:tpcncmanncr
Mone/ts I e ipy OhOpMIACHHM jakasa Ha 0OOpYHOBAHMC
eitcTBHA Bbmom‘:"m ppolecea paMEIISHHKA 3akasa Ha o0OpY HOBAHMA,
arie i Jlaunasa moaeis NOKA3KIBACT TIPOLCCT
¢HH

pHC. 5.2.

ro 0OpaboTKe,

puc. 5.3 Jluazpamma ROMOKOE OAHHBIX Npu oGpadomie oranka sarasa
B amarpammax Io

TOKOB IAHHBIX MCIOAb3YIOTCA CISAYIOmME

oGosmauenms  (CM.  PHC. 53); 3aKpyr/CcHHbE NPAMOYTOIbHWKH
tanaM OOPabOTKM [AHHBIX, CTPEIKH, CHADKSHHbIC

cO0TBETCTBYIOT 3
upme‘lamﬂ ¢ HA3RAHWECM [HAHHBIX, NPEACTABIIOT IOTOKH DAHHLIX,
WOYTOJIBHHRH COOTBETCTBYIOT Xpanwiviiam WIH  MCTOYHWKAM

AAHHBIX.

Moyieu NOTOKOB [aHHBIX LEHHBI TEM, 9TO OHH TIPOCNSKUBAIOT W
JOKyMEHTHPYIOT TIEPEMELICHHE JAHHBIX MO CUCTEME, TIOMOras TeM
caMbiM AHATMTHKAM TIOHATB 9TOT mpouece. [IpeHMymiecTsO aHarpamMm
[I0TOKOB JIAHHBIX B TOM, YTO OHH, B OTHYHS OT JPyTUX MOZAIEH, TPOCTH
W MHTYMTMBHO TIOHATHBL  [losTOMy HX  MOWKHO OOBACHUTD
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reMBl, KOTOpbie
mnm'm’m one S Moryy

oo aHATCS . OKASHBAIOT  PYHKIHMOMa,
o8 ;mmon 118
i fpe  KaWAOC m""’a"’“ AR
CHCTEMPL 3 QyHKIHR. Huoraa mMonenm "omk();;
ﬁwp‘-ﬁw Oﬂmm nO‘IOKOB m B paﬁot‘em
poropsyo Taxas MORE MORAIBIBACT, KAK Pasmyyy,, .
CHCTEMEL dﬁu SHHRAIOTCH MHGOPMALHEH. no“c"CTrm,,
76 MPOCTHIMH (Y HKIIHAMH. Hanpuwmep, oy,

He Haspl MAHHBIX € AOBONBHO Cho;
BePOM OACHED),
MO ows wpuoﬂﬂua IIOHO5B83 AHArpaMmMas no-rol(()ai
3aKpyTJICHHEIC  NIPAMOYIOMb Hygyy,

Hyio

CA SE-c, e oc mea

5.5, Monean KOHESHBIX BTOMATOB

Mojgeny — KOHEHBIX aBTOMATOB®  MCHOJNB3YIOTCA  JUIA
\OZETEPORHR TOBCICHAS CHCTEMbi, PCATVPYIOUICH HA BHYIPEHHHE
s BEeTEHE CoOBTHS. TAKAS MOJEIh NOKA3BBACT COCTOSHHE CHCTEMBI
$ CODBITHA, KOTOPBIC CTAKAT NDHHHOHA NEPEX0a CHCTCMBI M3 OZHOTO
cocToRsms B Apyroe. Mojes. He NOKa3HBACT NOTOK AAHHBIX BHYTDH

CHCTeMs. TOT THIT MOZEnH 0CODCHHO TIONIE3EH AU MOJETHPOBAHHA
CHCTEM DEANBHOTO BPEMEEM, [OCKOJBKY ITHMH CHCTEMaMy 00BIMHO
VIPARIAIOT BXOHBIE CHTHATH], MPUXOJAIIMAC M3 OKPYAKEHHA CHCTEMBI.
Hanpuwep, crcTeMa CHTHATAIALAM, PACCMOTpEHHas B riase 13,
:’fﬂwﬂ Hi CHTRATH! IATYHKOB NCPEMEIICHHA M JIBEPHBIX AATHHKOB U
. Mozen KoHETHbIX 2BTOMATOB ABIAIOTCA HEOTBEMIIEMOH HACTHIO
MET0A0B NIPOCKTHPOBAHMA CHCTEM PEATBHOTO Bpemeny [155, 156, 338,

H

v——-——

33 2 oCHORO

AR pabote [155] th)emlbl !‘)ua-’pa,,tcme,u COCMosMULL, Rovopyie
) i CHCTEMBI HOT B AZLIKE MOASTMPORANMA UM
cT Aonens KOHEHHOTO ABTOMATA CHUCT '?Mbl NPEANONATaeT, 470 B MoHoe
I 5 Ma HAXOAMTCA B OJHOM W3 BOIMOEHLIX COCTORMMIL Hpn
e c BXQIHOTO CHTHANA HITH CTUMY/TA CHCTEMA MOKET HIMENUTS
m“r'acﬂiz“m_ HarpUMep, CHCTEMA, YNPABITIONAN KIAIANOM, rpu
csoe ©0F KOMARIBI ONEPaTopa (CTHMYIT) MOKET NEPEHTH W3 COCTORHUS
non)"‘e“"“ Lor’ K COCTOAHHIO "Kaanay 3akpeit”,
.:w.anaﬂ 52 5.5 nokasana MOZIC/E KOHEYHOIO aBToMaTa (jmarpavwa
Ha l;i) r;pob -roli MHKPOBOTHOBOH NEHU, O0OPYIOBAMHON KuOTKAMK
raHuA, TaMepa ! 3arryCcKa CHCTEMBI.
pKIOYE o (MKPOBOJTHOBAA 11€1b HA CAMOM JIEJIE HAMIIDTO CIOAHEe
Pea:)l; 4 1eCh CHCTEMBL. BMecTe ¢ TEM 3Ta MOJENb NOKATBLIBACT Boe
WCTEMBL. Jins yOpomcHW MOACTH F NPSIANOIAraw

C
m.w ¢ cpeneTsa © 2
oCHO nocncnouzmmbnocrb NEHUCTBUH NIPH MCTIONEIOBAHWH NICHH.
TaKy*o ORHS MODTHOCTH (TIONIOBKHHAA WITH TIONTHASK),

1. Buibop YP
3. BBOX BPEMEHH Pa0OTE! M.
,3.. HaaThe KHOTIKH 3arnycKa, TIOC/E Yero neyb paboraeT 3anannoe
BpeMﬂ * 37 %
Ge30MACHOCTH TIEdh. HE JOILKNA JACHCTBOBATEL TIPH OTKPHITOR
Hord paboTH NOIKCH MPO3BYHATH 3BYKOBOW CHIHAN.

o0 OKOHHAHWH > i
et npoﬂoﬁ MCIUIEH, HA KOTOPOM OTOOPAKAKOTCH PANMUHBIC

UML., KOTOpY10 # MCTIONB3YIO UIA ONMCAHMA MONSHA
KOHEHHOTO aproMara H JMarpammbl COCTORHWMA, paspaborana s
Ao MpOBaHIA TOBEIEHNS 00bexToB. HO €€ MOMHO HCNONs308aTL AR
moboro  TMIA MoJie/ieli KOHCHHOTO asTomMara. B 3ToM HoTaumw
JJEHHBIE NPAMOYTOIBHWKH COOTBETCTBYIOT COCTOAHMAM CHCTEMBIL.

Opit COMEPHKAL KPaTkOe OIMCAHME JCHCTBUN, BHINOIHASMEIX B 3TOM
[loMe4YeHHbIE CTPENKM TPESACTABIAIOT CTHMYNIBL (WK

cOCTORHHH.
BXOZIHBIE CcUrHATIEY), KOTOPBIE NPUBOJAT K NEPEXOY CHCTEMEL W3 OIHOTO

B APYTOe.
Ha puc. 5.5 BWIHO, MTO CHCTEMA NEPBOHAYAMLHO PLArMPYLT Ha

jaaTHe KHOMOK TIONHON WM NONOBMHHOM MouHocTH. [lons3oBarens
MOKET HAMEHHWTh CBOC PEIIIEHHE NOCIIC HAKATHA OIHOM W3 HTHX KHONOK
i BBIOPATE APYTYIO KHOIIKY. KHonka 3anycka cpadoTaeT TONbKO Nocne
JanAHAA BPEMCHH PAOOTHI NEYM W 3aKPBITHA JBOPH. Hakaruem KHOMKH
3aMyCKa HAYMHASTCA PADOTA NEUM B TCHEHUS YKA3AHHOTO BPEMEHM.
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eNNTh  ACHCTBMN, g

Eo T onpen > KOt1op
nwwcoc‘ro’ wor, HO i cosnanmn °”°11:M:,::f
 an '\ Goce ACTATBHAS mdopmatins o c“"M\':.a:
mooxtb'(“:m‘ 5.1). 318 MHPOPMALHT MOKET Xpayypy,

OKA3aHO Janee B 3TOM pasnene.

Ca
xax OyaeT It

M‘W

pECTRE G LTI

Puc. 3.3, Juazpanuad coCmaRHWtl GemoMamda MUKPOGOTHOBOU Nevy

Ts6pma 5.1 Onucanne cocToaHuH CTHMY.10B
MEKPOBOJIHOBOH DedH
[
| Peaou MomsocTs newn yeranaanuaercs Ha 300 Br. Ha aucniee
Limommi orobpamaerc "Tlon0BHHHAS MOITHOCTS "

Onucanre

Tess HEXOAHTCH B COCTOSHMM OXHARHHA BXOAHBIX
annsx. Ha gucrunee BECBEUYHBACTCA TEKY LIEE BDEMSA

Peacma nomoli | MowsocTs newy yerananmsaercs Ha 600 Br. Ha nucninee
orobpamaerca "[TonHas MomHOCTE"

. o

— ‘1-3;0-“;}\“?}{0

Thrranme nessd BRDoYeno. BuyTpn nesm cpeta Hot
Huciuviedt mvcneunsaet “Fotos”

== . D el R )
Mess paboraet. BayTpu neuit ermouastes caer. [ucuei |

oTobpakaet 0OpaTHe oTcueT TaiMepa o oxonaamm |

paﬁun.a BYHMT IBYKOBOR CHIHAN B TEUeHue 5 CAKY I, "
Ceer propodcs, Toxa 3syaut curman, nucrieis

priceeausaey "TIPUroToBIeHIE 3aKOHYEHO" ‘

|

Omucanue

| —paGoTs

g

Gy el

|
"dﬁs};;m”_ TloAbI0BATE b HAKUMALT KHOTKY PEAHMA NIONOBUHHDT 1.‘
’ﬁ&;&;;&;“;ﬂ: [MTop20BaTeNb HRKMMAET KHOMKY PEAGIMA TI0HOR : |'
f’f;ﬁ;;p— | _nonbso_uarenb HAKHUMAET OfHY W3 KHOMOK Tai‘mepa' |
__,d__q_“a—o'—— e IIMB‘.SOBaTC:I?a_BBOHITI' YUETO _I‘
__}ia_é;;—%h‘ﬁ_a_ nﬁmtoqa'renb ABEPH NEHH B COCTOSHHH "Hgﬁ’;axpmd‘ |‘
L m;;@i_%&nmwmmm ABEPU NN B MO0 AEHHH "Jaxpermo” |
___-i;—]-ﬁx— nqnbsonarem: HAKHMACT KHOMKY 3any cxa '.
___._,.6;‘6“ = (e TTonssosarens Hgmmaei KHOTIKY OTMEHEL '

OcnoBHa% MPODIEMA METOAA KOHEYHOTO ABTOMATA COCTOUT B TOM,

GUCTIO BO3MOMCHBIX COCTOAHMM MOKET OBITh OUueHb BEAMKO. TloaTOMY
b MojiesieH GoNBIIMX CHCTEM HEOOXOAMMA CTpPYKTypW3aims
I:g:uomix cocroaHmit cucTemsl, Oymu w3 crniocobos CTPYKTY praLuu
COCTOMT B MCTIO/IB30BAHMH CYTIEPCOCTOAHWIA, KOTOPBIS OULEAWHAIOT PAN
oTenbHBIX COCTOAHHH. Takoe CynepcoCTOAHWE TIONOOHO OIHOMY
COCTOSHMIO MOJIE/IM BBICOKOTO YPOBHA, KOTOPOE ASTATMIMPYSTCA Ha
OTHE/ILHOM [HarpamMme. Jlng wumocTpaumn JTOrO MOHATHA PACCMOTPHM
cocroarme PaboTa MOJIETH MUKPOBOITHOBOH TiEHH (oM. puc. 5.5). Oro
CyTIEPCOCTORHHE fonee JETANTBHO NOKA3AHO Ha prc. 5.6.

Cocrosnme PaGoTa BKIOYAET PA NONCOCTOAHMM. [luarpamma Ha
pHC. 5 6 MOKa3KBAeT, 4T0 B coctosHuu Pabota cravana mposepsercs
FOTOBHOCTH TIEUH K PA0OTE M, CCIIM OOHAPYIKeHEL KaKue-1M00 npodnemsi,
SKTOYACTCA ABAPUMHAA CHIHATM3AUMA W MEYs  BHKTOHACTCA. B
cocrosruu Harpes pafoTaer MMKPOBOJIHOBOW IeHEparop B TEHCHME
yKa3aHHOTO BPEMEHH, MO 3aBEPIICHMH ero PadoTHl ABTOMATUMECKM
nionaeTcs 3ByKoBO# curaai. ECI BO Bpems paboTsl niew OyaeT OTkphITa
JIBEPB, CHCTEMA MCPEXOINT B COCTORHUE BrIKio4eHo, KaK NOKa3aHo Ha
puc. 5.6.
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5.6 Paboma MUKPOBOAHOBON ey

Fuc.
5.6. MopeaH J2HHBIX

Muor#e foapIIHE rporpamMmMHbIC CHCTEMBI  HCIIg
Gags JAFHBIX. B OZHEX CIyHaix 51a 63a ;:zwor
Hﬂ.blx

He3aBHCAMO 0T [OrPAMMHOA CHCTEMBL, B pyr
MXx -

CymecTEY e

crCuHATHHO C03TAETCA A _ 5 cucTeMbl. Basosi ua

wQICTHDOBAHUS CHCTEM SBAAETCH wonpc.nenemae NOruHEcKod dh CThio
CHCTEMOH. OpMmEr

. HPOKO UCTIOB3YEMOH METOHONOTHEH MO,

as 2 ACTHPO

wmcz We THNA cynmocn—cnxzs-arp:g:m-.x

KOTOPOE [IOKA3BIBACT 31‘01'1( gﬂ:ypy J@HHBIX, 146X arpuoyThl U omomc;f;;;
FuMH®. ITOT ME oIETAPOBAHHA ObIJ1 .

1970-x 1008 Yerom (Chen, [71]); ¢ Tex niop pazpaboTaHo HeCKon
BKO

%mmm[?é,lﬁ,l70,l*].
ol W UML HEe HMMEET OINPEACIICHHBIX

mmmm mm ‘l'l!l'lﬂ MO/E/ICH JAHHBIX, YTO KENATC/IBEHO JUiA
‘,nm"'l::”'a": : mig‘?ol;%c:: WPEGOIKH IO, rpe mwm
CYWIHOCTAM [10CTABHTS ‘mmmm L KThi ¥ HX OTHomeHus. Eciu
(6e3 scounponarasix MeT0108), 'm’r.zzat“1;01:0::1::"““e i v

i CTBE MOJCJCH JaHHBIX

copmecTHo €
OTS TAKMO MOnENH
"xo;;omcro" A3BIKA
AAPTHBEX oGosuaqemm

UML

nepeBei? : .
UML  CAHHA cTpyKTYPE! obpabarst

i Te g o COBMECTHO C MOASAAMY TIOTOKOB
ncTaBacHa MO/ICb  AAHHBDN Ana CUCTEMBI

no CACTEMY MO ath Ha OCHOBE
yucma:lbuux CASE-cpencTs, 1 puc.

gOMIU

54 [ipoeKTH! ypi T1O TPEACT
oabat O COCTOAT 43 Habopa Y370B pasAMYHBIX
CoHHE HBIX yrams, oTo6pa)Ka!0umMH CBAZA MEWIY C'n)nyyT)HblMH
B cHCTEME npocmpm;mma MPUCY TCTBYIOT cpeacTBa BeiBOAd Ha
Y cnie (1. crpymypnoi& AuarpaMmsl) H ero
- poobp qaoBariA K BAAY, yAOOHOMY UIA XpaHeHwd B Gaze pAnRHBIX
rOB Cuctema Pet BAHMA BHITIONHACT peodpasoBaE
dopmara Oasbl namuex B opmar,

npo€
& amarpaMMBl ¥3
Ha IKpaHe MOHMTOPA B BH/IE DIOK-CXEMBI.
cpelcTBaM

cmyiﬂ)'P“O

nOSBOJUUO“mﬁ orobpa3uTh €°

Mﬂd,opmauym, npezxocraBnacmaa penaxropoM APYTUM
HATVA Kra, AOUKHA BKTIOUMTH IOTHYECKOE FIpeACTABIISHUE rpada

[IPOCKTE- KoueuHo, ITH cpeacTsa "HE MHTEPECYIOTCA  JCTAAME
d;muqecKOl'O npezxcrasneum pacTpoBOro U300 paKeH|s rpada. Oun
paboTaioT ¢ OOBEKTAMM, HX JIOTHHECKUMM aTpHOy TAMU ¥ CBA3AMMA MEHEIY

Ha puc. 5.7 B
JATA CO3AANMSL H AAT

HO peanvu3os
(oKazanHoro ¥a

pPHEHT HpOB?.\Hl 1bIMH

asnaroTCd O
THUNOR,

WOHO, YTO MPOEKT WMEEST aTpruOyThl HMSL, onucaAHNMEe
a H3MEeHeHH . TIpOGKT COCTOMT W3 Y37OB ¥ csase\":l
ety HUMH (r.e. Ayr). Y3mbi ¥ CBA3M UMEIOT ATPHOY TH! HM# 1 THI Oun
MOTyT HMETh Habop MCTOK, KOTOPHIE XPAHAT APYTYIO omlcaTe*;b 10
urdhOpMALHIO. Kannas METKa MMCET aTpuly Thi HMS, nnmorpa;n:z 1

TEKCT,

rlo:z.xo6uo BoeM rpahuHECKUM MOJICTAM, MOJIeH " CYIIHOCTE-CB
arpuOyT HEOCTATOUHO JIETATU3MPOBAHEL, NOITOMY OHM 06;::
JONONHAOTCA Gosee MOPOOHBIM ONMCAHWEM 0ObeKTIOB, CBA3CH ;
arpubyTOB, BKIIOYCHHBIX B MOJCIb. T OMMCaHWuA coéup;a;:c g
C/I0BAPH JARHHBIX WM PETIO3HTOPHH. CnoBapH J@HHbIX H006x0mm1ﬂ s
paspaboTKe MOJIesIeH CHCTEMBL H MOTYT UCTIONB30BATHCA A ynpann:g;

uropMalMen, CoepKANICHCS BO BCEX MOZICIAX CHCTEMBI
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Cotam

r Mooers OanHbix (aR CHCmEMbl RPpOERMUposanus 10

Puc. 3.7.
VipoueHBO CI0BEPS JAHHBIX — 9T0 IPOCTO ATPABHTHLIN cricox
/el KOTOphIC BEMOTEHE! B pasuMHEIC MOJIETH CHCTeMBI. Bumecre ¢
2o :W' b WW ornHcanHe MMCHOBAHHOTO 061>eh"ra,
o ocus HME COOTBEICIBYET CIOMHOMY OOBEKTY, MOXET Ghirs
. omHc noctpoesns  3T0r0  00BEKTa.  Jlpyras

: HanpHMep 1873 CO3AAHHMA HIIH (amunus paspaboramka,
pa3pabaThiBAEMON MOzeH.

1. Cymecrsyer
- j CHCTEMHOH MOJIC/H, BEpOATHO, MPHICTCA u300peraTh uMeHa
418 CymHoCTCi W CEE3eH. ITH MMEHA JIONAKHE! OBITE YHHKATEHBIMMY,

HIOPMAIIA, KOTOAS MOXET CBA3ATh 4HATW3, IPOCKTMPOBAHMC,

PEATHSALIO H MOJCPHHSALIAIO CHCTeMbI. Bes MH(OPMALMA O CHCTEMHBIX

ODBEKTRX H CYIHOCTAX HAXOJHTCA B OTHOM MCTe.

Jﬂm » MCTIOE3yeMBIE B CHCTEME (MMCHA CYLUHOCTEH, THIIOB,
¢4 GIPHOYTOB H CHCTEMHBIX CEpRHCOB), IOJUKHBI ObITh BBE/ICHDI B
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cropape JaHARX, [TporpaMMubie CPEACTER C/IOBAPA IONTATHE OGeCIe UL
COAMAHHE HOBBLIX 3ATIMCOH, MX XPAHCHME W 3ANPOCHL K CIAOBAPIO. Taxoe

NPOrPaMMHOC 0DCCTICHEHHE MOXKET OFITE MMTETPUPOBANG C APYTAMM
NPOrpaMMHLIMH CpeacTRaMu. BONEUIWHCTRO CASE-Cpeactn, XoTopuic
NPHMEHNIOTCA JUTA  MOJEIMPOBAHHMS  CHCTEM, MOryT TIO/UICPAKMBATE

CIIOBAPH AAHHBIX.
B npumepe CnoBaps JaHHBIX, [IPHBSACHHOM B rabn. 52,

WMEHA., BIRTHIC W3  MOACTH [JAHWLIX CHCTEMDI

NPeACTABICHBI
NpOEKTHpOBaHMA (CM. PHC. 5.7). Dr0o YHOPOWCHHHA NpEMEP, TIC
M COKPAEHa COOTBEICTBYXOINAA

OTLIEHBl  HEKOTOPBIC  MMEHA
uHOPMAHI.
__ TaGanua 5.2. Tipumep c10Bapsi JAHHBIX
Hms | ~_ Onucaume 4 | Tun_ |[ara)
AMEeST ' Omomerme 1:N MexTy cympocTass Thna Yaen | 1519, 1
| |
| CB!’J& '|l998 Q'
|

um CBsi3b 1 CymmocTamy Thna Metka®
! |

MEeTKH l
e ——————— 1 1 \
l Conepaut HubOPMALNIK) 00 Y3NaX U CHAIDX \ y ',I‘B{;é’.éll
| Cymmocts | 1998
' | |

MeTxit MPeACTABNRIOTCS NUKTOrPaMMAMI B

Mertka ‘
l COOTERTCTRY IOLIHM TEKCTOM .' | |
o | e
Orromrenme 111 MEAKITY CyUHOCTAMK, \ |8.32:)
Caaab l npencTapneRnbIMH yanami. CBASH WMEKOT THIl # | Cssse '||\998\
M 'I \ \
| |
T | Kakaas MeTka MMeeT M, KOTOPOe AOMKHO Obith ] '\8.\2. \
(merxa) | Y HHKATEHBIM | Arpubyr | 1998
M| Kamasid y3en HMEeT HMi, KOTOPOe AOKHO Beith | |20\
(y3en) yHuKAMsHbIM. FIMR MOKET COnepIaTs 10 64 \ ArpubyT .|199% |
| A CHMBOIIOB Ridid n !
5.7. O0bexTHBIC MONCIR

OBHEKTHO-OPHEHTUPOBAHHbBIH TOZXO WMPOKO UCTIONB3YCTCR TPH
pa3paboTke MPOrpaMMHOro oGecrieueHus, OCODEHHD IR pa3paboTKK
MHTEPAKTHBHBIX CUCTEM. B 51OM Caydae CHMCTeMHBIC rpedoBaHus
hopmMupyIO1CA HA OCHOBS OGLEKTHON MOLENW, 2 NPOrPAMMUPOBANWE
BHITNOJHACTCA C NMOMOIIBIO 0OBEKTHO-OPHEHTUPOBAHHLIX SIBIKOR, TAKMX,

xax Java wm C++.
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raHMBIE  UDE dmpuupo.,amu
Mo ¢ xAK JUIE MPEICTARTCHAR famy
pIORATHCR mix,
7 Henod Wsonm B ATOM OTHOIICHMY G
B :::on qarBix W CEMAHTHYECKMC Mmone,,
2578 KIACCHPHRAIMM  CHCTe Mgy
TE C}"nﬂm COCTORIIMAC U3 mem‘

QOBEKTHBIE  MONCR
, GpaeHAA peanbio  CYIECTBYIO Iy
cnoc00 crmem cHCTEMBL Hanpinger,

oaTCs TOR /IIPABJT
AaX : HHPOPMALHIO  OTHOCHTCIIbHG

5 “lnwm amu06m caMOHSTbI, KHHIY
eHHEBIC ATPHOYTHI. Bojee

g wmeioT CYIIHOCTH, BAIPHMCD 6MbmMOTeKRY,
piCOROYPOBH mmﬂl cpCTeMB! HIH TEKCTOBBIC PCAAKTOpE,
& sHc KIACCOB OOBEKTOR, TIOCKOABKY OHp

qgrit uETCpEAC, COCTOAIIMH H3 HC3ABHCHMEIX

- pg;paﬁmamme BO BpeMA  AHATH3a
! : senE0,  YOPOIIBIOT nepexox K OOBEKTHO-
!{ ; ,pﬁanﬂﬂi- Wmmmo H MpOrpaMMHPOBAHHIO. Ounnako
: W ., ugcro CHHTAOT OOBEKTHBIC  MOACTH
A W THBIMHA A [OHAMAHHA, YacTo OHH

ppesCTaRICHMA  TIPOLIECCOB

anf @mwm [ONe3HO JOMONHHTE MX MOJC/IAMM
obpaboTxH JBHHEX ' cKkBO3HYIO 00pabOTKY JAHHBIX B

crcreme. Al cTBa OOBEKTOB, KOTOPbI
e OGHEKTOB — aBCTpAKIIAS MHOKECTBA , KOTOpBIC
A o&mﬂ%"" (Rak B CeMaHTHMECKOH MOJenH
R mpma)m, xoTOphie ODECTICYHBAIOTCA
KR OGBEKTOM - 310 MCTONHAEMBIC CYIIHOCTH ¢
aTpHOYTAMH gmwmwa obbextos, OOBEKTE! MPEACTABIIAIOT
' Ha OCHOBE OHOIO KJIACCA MOXKHO CO31aTh

MHOTO pas ofbexros. OBBMHO NpH paspaboTKe OOBEKTHBIX

Mozenel 0CHOBHOE BHHMAHHE COCPEIOTOYCHO HA KIACCaX 0OBEKTOB ¥ MX
OTHOLICHHAX.

 Mogem cucre,  paspabatbisacwsic MM (popMMpOBaHH
npUHALEKANIAE KaccaM o0bextoB. Knacchl HE JOJKHBI COACPKATH
2

HEGOPMALIMIO 00 OTACALHEIX CHETEMMLIX 0bhexTax, Momuo paspaborars
PAVTHUHEBIE THIEL OOLEKTHEIX MOACTEH, HOKAIBIBAIONTHE, KAK KIACCH
CBA3AHEL JPYT C JIPYTOM, Kak OOTLEKTHl ArperwpyIoTc W3 APYIrMx
OO LEKTOB, KAK OOLEKTHI BIANMOADHCTEY KT © IPY FiMM OO BEKTAMM | T11,
ITH MOACITH PACIIMPATOT TOHHMAHHME PA3PAbATIIBASMOR CHOTEMbL
Hnermdukauma OOBEKTOB M Knaccos obbekton SuTRRTCR
HauboNes CIOKHON 3anaYel B NMPOLECCE OBLEeKTHO-OPHEHTHPORAHHONK
paspaboTKm cHCTEM. OnpeneneHue 0OBEKIOR — 310 OCHOBA [UTH aHATWEA
M NTPOCKTHPOBAHHA CHCTEMbL METOobl OTIPEAEHEHKE OOBEKTOR ONHMCaNb:
g rpase 12. 31echk PACCMATPMBAIOTCH JIMINE HEKOTOPHIC ODBEKTHLIE

MOZICITH, NONE3HELIE JUIS AHANM3A CHCTEM
PazsnvuHBIC MCTONB! O0BEKTHO-OPUCHTHPOBAHHOIO ananwia Bsiim

npeanozkest B 1990-x ronax By4em ( Booch, [541), Konom 1 [ixopnonom
(Goad and Yourdon, [74]), a takke PamGo (Rumbaugh, [3021). D
METOAB HMETH MHOro OOIIEro, No3TOMY TPH FAABHLIX paspaboTIvKa —
Byd. Pambo 1 SikoGcoH (Jacobson) — Pemmiumi MHTCrpUpOBaTh WX LT
paspaborky  YHHPHIMPOBAHHOTO Metoza (304). B pesymerare
paspaboTANHEIA UMY Y HROHMUMPOBAHHLIR ATLIK MOJSMPOBANMS (Unified
Modeling Language — UML) cran daxriueckuM Cradaaprom s
MOASTTHPOBaHWI OOBEKTOB,

UML npemiaraer HOTAUMM UIA DA3TMMHLIX TUNOB CHCTCMHBIX
moneneit. Bul yiKe BUACHM MOJCIH BADHAWTOB MCTIONB3OBAHMA M
MArPAMMBl TIOC/IEIOBATENBHOCTEH B TNABE 5, A TAKKE IHAIDAMMEL
COCTOXHHH PAHee B 3TOH ri1ase.

B UML xnacc OOBEKIOB  NpEeNCTAaBNeH  BEPTUKANLHO
OPUCHTHPOBAKHBIM NPAMOY TO/1LHHKOM C TPEMS CORIMAMM (puc. 5.8).

1. B BEPXHCH CEKIMK PACTIONATASTCH WM Knacea,

2. ATpubyTHI KIACCA HAXOIWITCSH B CPE/IHEH COKUMM.

3, Onepauvy, CBA3AHHBIEC C KTACCOM, NPUBOIATCA B HUIKHEH COKLIMA
NpPAMOYTONbHWKA,

Mockonbky monHocTeio ormmcars UML 8 NAHHOH KHMIT HET
BO3MOIKHOCTH, 3]CCh HA OOBCKTHBIX MOICHAX Oy[eT NOKAIAHO, KAK
knaccHbHIMPYIOTCA OOBEKTEI, KAK HAC/ICAYIOTCS aTprOYTHL B ONEPAIHR
OT APYTHX OOBEKTOB, & TAKNE Oy T MPHUBRITHEL MOACIH ArPETrHPOBAHKA

M NPOCTHIC MOBEACHYCCKHE MOAEIIM,
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KosanuoTensan
e nTOTaAME
Penecep
et arooma
gl

KOTOphIH MOAICPKHBAET
ro obecrieyeHms:
mopm HAMHUcaHHe : ro K08 WiH TECTHPOBAHMC.
FlpenymecTso CASE-cpeacts B HHCTPYMEHTATLHEIH
naKeT 3aKT0YAETCA B TOM, 410, paboTas BMECTE, OHH obecneyuBaoT
\POHHK ' paspaboTiw 110, yem moryT

475 OTICTBHKIE HHCTPYMEHTAIBHBIE CPEICTBA. Obume cepBHCE

MOTYT BHGHEATSCA BOEMH CPEACTBAMH. HHCTPYMCHTABHBIC CPC/ICTBA

MOKHO OGBEIMEHTS B TTARET ¢ [IOMOIISIO OOLIMX (aiios, perosHTOpHA

UnctpysmeHTatbibi¢ Cpe/icTBA aHATH3A ¥ NPOCKTHPOBAHMA o

! 2717 MOAIEPAKH MOJICMPOBAHHA CHCTEM Ha STanax aHaIn3a v

NPOCKTHPOBARMA NPOLSCCa PaspaboTky MpOrpaMMHOro obecnedenus.

Or nonepAHBAIOT CO3NARME, PEAAKTHPOBAHUE H AHATTH3 TPAPUYECKHX
5

HOTALIHI, HCIIOILIYEMBIX B CTPYRTYPHLIX MOTOmAX. VueTpy Mesrransimie
CPEACTBA BHAIMIA M POCKTHPOBUHMA HACTO NOIIEPKMESIOT TONKO
ONpeCNEHHHIC MCTOIS MPOCKTMPOBANUR K  aHAmAIA,  HATTPHMED
OOBCKTHO-OPHEHTHPOBAHHEIE. Jipyrue wHCTpYMentaThEme  CpEACTSA
ABARIOTCH OOMIMMH CHCTEMAMM PCAIKTUPOBAHMA /TMATDAMM MUHOTHX
THMNOB, KOTOPBIE HCNOALIYIOTCA PATHEIMH METOAAMH NPOCKTHPOBAHHA W
apamsa.  MHCIpYMEHTANbHBIE  CPEACTBA,  OPUCHTMPOBAMMBIE WA
ONPEACNEHHBIE  METOMEL, OOBIMHO ABTOMATMHECKHM TNOANSPAMBAIT
fpaBHia M 0a30RBIC NMPHUHLIAIIL ITHX METOAOR, TO NO3BOARET BHTIOMIATS
ABTOMATHHECKHH KOHTPOIh JIMATPaMM.

Ha puc. 3.13 nokasaHa CXoMa NEKCTa HHCTPYMCHTANBHENX CPEaCTs
NOANEPAKH aHam—lEa 1 npoekmmpoBanua 110, Wecrpymenranuunie
cpecTBa OOBIMHO ODBCAMHAIOTCH HEPE3 OONME PENOIUTOPUIA, CTPYKTYPa
KOTOpOI0 ABNAETCH  COOCTBEHHOCTHI)  paspadoTyMka  naxera
HHCTPYMCHTAIBHBIX CPEJICTS. TakeTsl HHCTPYMEHTANLHEIX CPCACTE
OOKTUHO 3AKPHITH, T.€. HE PACCYHTAILI HA A00ABNCHHE NONTBIOBATCIAAMU

COOCTBEHHBIX HHCTPYMCHTOB MITM Ha M3MEHEHWUS CPENICTRE NAKeTa.

Puc. 5.13. Takem uncnmpyMeRMaIbHbIX Cpeocms Oas auaiusa u
npoexmupasanus [10

Huwke NEpeuMCNICHbl CPENCTBA, KOTOPhIE BXOAAT B TIAKET

HHCTPYMEHTAIBHBIX CPEJICTS, noKazanHsd Ha pue. 5.13.
1. Pedakmopst Ouazpamm  TIPENHAZHAUCHBI A7 CO3/AHMA

JIMATPAMM TIOTOKOB AHHBIX, HCPAPXHIA OOBEKTOB, IHArPaMM " CYIHOCTD-
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LOABRO HMCIOT CPeaCcTRA PHCOBAMY, 1,
ymbl  OOBEXTOB, HCHOARIyemupe

. M P““( KIC
m’. 'TJL pu]lﬂ““
3 2R, Waflllj'a w npoeepxu Bu"onlimr

H an
M. ,,,,amml"’” oryer 00 omuOKax M aedexrax ,
peicms coamaoT »aB0TaTE COBMECTHO C CHCTEeMGj

2 6 o # 2 r
M::""W ‘ O:;W“"'e OmMOKH MOMKHO Y CTPasuT,
e, AOFTOMY paHMA.

pﬂ’%mﬂﬁa upow"po soputi [O3BOAKET TIPOCKTHPOBIIMK,,
BEPE ”W’“'m Pe m’ioﬂb’m APOCKTHYIO HHPOPMaTG
cooT8 m;wmm 00 0DBEKTAX, KOTOpke

i CTpYKTYPE wtu:,,,.,gmos Fa OCHOBE HRPOPMALMY 1y

B
% aTyIECKH TCHEPHPYIOT CHCTEMuyto

Wm
w o onpeaenioT (OPMATS! JOKYMeHTOR
: - o SKCHOPMUPOSAHUA TIO3BOITOT

6

7. Cpeocmsa KN ey HEHTPATLHONO PENO3MTOPIS

W'”ﬁ',m.cnnw“ "’P;o Ma,;pmum‘locm TEHCPHPYIOT
FW.W“'W oE. XPAHAIMXCA B UCHTPATBLHOM

Y
!
|

(parvenTH. TPOTPAVY a:i@l“ xoza. KOTOPHE BKAIOUCHBI B NIAKCTEI
cucresoii Monemh. T' MOryT TCHCPHPOBATE KO/ HA TAKHMX AIBIKAX,
¢ i MOAengX HE NpelyCcMOTPeHa

T BRI arop MPOTPAMMHOTO KOMA HE B
MCTATHIAUAS HHSKOTO YPOBHS, WT"P onoresry,  OBsrHoO
I 1 ABTOMATHYECKH

n;mpnnm \MEHTOB OHH WCIOB3YIOT CHCTEMBI Ga3

sasmex THna Sybase wim Oracle. DTH NAKETH MHCTPYMEHTAIIBHLIX

CpeacTe  coAepAar OOTBIOE  KOAHHECTBO  CPEACTB A3BIKOB

OTPAMMUPOBAHHA HETBEPTOTO MOKOACHHA, NPEAHASHAYCHHPIX 1A
5

NPOrPaMMBEOTO KOAA HA  OCHOBE  CHCICMHOR
LEHCDUPOBATE Oa3wl  samverx ¢

HCTNONB30BAHMEM AIBIKOB MPOTPAMMHUPOBIHH YETBEPTONO NOKOIEHMA

ICHEPHPOBATIHS
APXMTICKIYPRI, OHH TAKAKE MOTYT

Kourposisabie sBonpocsy

1. Acmexinl NPeaCTARICHHUA MOOCHCH.

2. Yro Taxoe aberpakuma’
3. TlepeHHCHnTe THUITEL CHCTEMHBIX MOJENEH
4. MeCcTO CHCTEMHOrO OKPYKEHHMA B CHCTeme paszpaGorsm 10O

ONPEASNCHHE IPAHMIL
5 Yo TAKOC MOENTH MOTOKOS MAHHLIX?

6. Jlas Mero MCHoNb3YIOT MOTCITH KOHEYHBIX aBTOMATOR?

KmioseBbie ClI0BA: MOOe1h CUCMeMb, BHewee npedcmasiesue,
ROGEOEHHe cucmeMsl, CMPYKMypd CUCHIEMbL, CMpYyKMyprbiin asaius,
abcmpaxtisy, Mooens 00paAGOMKU OAHHBIX, KOMNOZUNUOHHAR MOOes,
apxXumexmypras MOOenb, Kraccuurayuonnan Mmooens,  modens
"emusty1-omeem”,  ZpAnuYbl  CUCMEMBL,  CUCMEMMOE  OKPYICENUE,

nogedeHue CUCTReMbl, MOOE TN NOMOKOE OAHH bIX,
Keywords: system model, external presentation, behaviour of the

system, structure of the system, structured analysis, abstraction, model
data processing, compositional model, architectral model, taxonomic
model. model "stimulus-answer", borders of the system, system
encirclement, behaviour of the system, models dataflow. .

Kalit so’zlar: tizim modeli, tashqi tasavvur, tizim hulgi, tizim
strukturasi, strukturaviy tahlil, abstraktlash, ma’lumotiar bilan ishlash
modeli, kompozitsion model, arhitekturaviy model, klassifikatsion model,
“stimi-javob " modeli, tizim chegaralari, tizim muhiti, ma'lumotlar ogimi

modeli.
Ynpaxuenun

ORPYRCHAR AR

1. PaspaGoraiire  mozens  paGouero
AOITARHA

MADOPMALMOHHONR  CHCTEMbI omeuMupl. Mopens
[IpeAyCMATPHBATH BBOJL [IAHHBIX O HOBRIX TalMeHrax W CHCTEMY

XPAHEHHS PEHTICHOBCKUX CHUMKOB.
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“ﬁl . Ecsti BE BRUTOTHATA YTIPAAKHEHHE 7.3, Omnmyre
ANEKTPOHHO WW‘"” eIy MOTETBIO 0OpabOTKH JAHHBIX H 00bekTHo

pa;mﬂm HCX

mm:wmmw’ rozxon "CYIIHOCTE-CBA3D", OTHIIHTE BO3MOMNHY1o
| - CHCTEMBI HHOTAOTEYHOr O xcara.nora,

MR ROER e pac 8.

mmm;ymzmﬁ 71aBe
6. Paspabotaiire OGBEKTHYIO MOZCIE, BKITHOHAIOIIYIO JHarpamme;
HepapXuy KIaCCOB M ArpervpoBaHHi, ¥ MOKA3BIBAIOMYIO OCHOBHbIC
s esCHTE] CHCTEMB! TEPCOHATLHOTO KOMIBIOTEPA M €10 IPOTPAMMHOTQ

o0ecneHeHAA. »

7. W marpammy NOCHEAOBATEC/IPHOCTEH, KOTOpas
mokasNBaeT  JeHCTBEA  CTYNEHTa,  PETMCTPHUPYIOIICTOCH  Ha
onpezeIeHHEL KyPe B yHusepcuTeTe. Kype MOKeT AMETh OTPAHHYICHHOE
YHCTO MECT, MO3TOMY TPOLECC PErMCTpalMé AO/DKEH IIPOBEPATH
KOTHHECTBO JOCTYMHBIX MecT. [TpeanonokuTe, 4T0 CTY/AeHT oOpamaercs
K 37KTPOHHOMY KaTanory KypcoB, 4T00b! BBIACHHMTH KOJMYECTBO
JIOCTYTIHBIX MECT.

8. Omamwre TpH ACHCTBYA, BHITONHACMBIX TIPY MOZETHPOBAHHH
CHCTEM,  KOTODHE  MOTYT  OBITh  NOMACPAAHBI  [AKETOM
ucronosemm mclen“ : Omuimite i i e
HCBOIMOKHO IETKO ABTONATIIDOBATS, TpH JCHCTBHA, KOTOpBIE
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JABA 6. ITPOTOTHITHPOBAHUE 11POT PAMMHBLIX
CUCTEM

6.1, Hipororun nporpammuore obecnesenns

3akazyMKaM ~ OPOTPAMMHOINO  ODECHEHMCHME H  KOHEYHBIM
NONL30BATEAAM OOBIAHO COKHO YETKO ChHOPMYIHPOBATE TpeGoBAHUA K
paspabaThIBacMOH nporpammuol cucteme. TpyaHo npeneumets, Kak
cucrema Oynmer BIMATE Ha TPYJOBOH Dpouece, Kak oxa Oyner
B3aUMOMEHMCTBOBATE C JIPYrdAMHM CHCTEMAaMu W  KAKUC ONEpPALMW,
RBINOJHACMBIE  NONB3OBATCAAMM, HEOOXOMMMO  ABTOMATHIUPORATH,
TuarekbHblHA aHANM3 TpeboBanmit NOMOTaeT YMEHLINUTS
HEONPE/IENEHHOTT OTHOCHTENBHO TOTO, TO CHCTCMA AONKHA ACTATH.
OnHAKO PEANbHO IMPOBCPUTH TPEOOBAHMA, NPLK/IE YEM MX VTBEPIMTE,
APAK THICCKH HEBOAMOMKHO. B 370/ CHTYAUMH MOKET NOMOL TPOTOTHI

CHCTEMBI.
[IPOTOTHT SBIAETCA HAUATLHON BCPCHEH NMPOTPANMHON CHCTEMBL,

KOTOpas MCTIOJNB3YETCH A1 ACMOHCTPALMA KOHUESTIMIA, 3aN0KEeHHEX B
CHCTEME, TIPOBEPKH BADHAHTOR TPeOOoBaHUit, a Takke NOMCKa MPOONEM,
KOTOpBIE MOTYT BOJHWMKHYTb Kak B XOIE paspaboTKM, Tak ¥ 1w
HKCTUTYATALIAM CHCTEMBL, M BOIMOKHBIX BAPHAHTOB WX pemienma. Ouens
pakHa OBICTpast pa3paboTKa NPOTOTHIIA CHCTEMEL, WTO0BI NOIL3OBATENM
MOLTM HAUYATE IKCTIEPHMEHTHPOBATL C HUM KaK MOKHO Panbie,
[pororun [1O noMoraeT Ha ABYX 3Tanax MpOLEcea PaspadoTku

CHCTEMHEBIX TPEOOBAHUH.
1. Hocmanoska mpebosarui. Honv3osatenm MOTYT

IKCTICPMMEHTHPOBAT ¢ CHCTEMHBIMM IPOTOTHIIAMM, YTO NO3BOACT WM
npoBepaTs, Kak Oyaer paborare cuctema. [lonbzoBarenn HOMYHAOT

HOBBIE WACH JUIA TIOCTAHOBKH TPEOOBAHMH, MOTYT ONPENLNMTS CHITbHbIC
u cnabsie cropossl I10. B pesyibrare MOTYT CHOPMMPOBATLC HOBBIS

TpeOOBAHIA.
2. Ilposepka mpebosanuil. 11POTOTHIL NO3IBONACT o0HapyKuTH

OomMOKH M YNYIEHKS B PaHSC NPHHATHIX Tpebosanuax. Hampumep,
cucTeMHbIE (YHKIMM, ONPENeNeHHble B TPEOOBAHWAX, MOryT OBiTh
[IOJIE3HBIMH M HYKHBIMK (C TOHYKA 3pTHUL nonp3osarend), Opnako B
MPOLECCe NPHUMEHEHHA 3THX QYHKUMIA COBMECTHO C APYTWMH

[IO/b30BATENA MOTYT M3MEHHTh TIEPBOHAYANHOS MHEHHE O
nux. B pesymsrare TpefoBaHMA K CHCTEME W3MCHATCA, ?rpaxaa
Y3MEHEHHOE TIOHUMAHHME TIONB30BATE MM CHCTEMHBIX Gy HKLWAH,
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crEmslmKaITM BHCOKOKAYECTBERHOM cucTeMbi. PaspaboTka npororuna
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1. Obyvenue
mm - GGY'WM Iporotin  cHCTEMBI  MOMKHO
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oy seems. Oy Hm”mﬂpmmmm NO3BOAAIOT
onereme. Ecu momyumores o 3aIyCKaeTCA HA IPOTOTHIIE
AMHAKOBEIE DPE3Y/IbTATHI, 310

1o TECT He oOHapy AN

paaacTs m~qw|m01cs. 10 HCOOXOANMMO poeiieAoBaTL OpUUIHb

Y qpUTh BOIMOAKHBIS OMMOKHM B CHCTEME.
NPOSKIOS,

. -{q],'l'ﬂ
2 910 nosnonﬂct BBl
: p3y ueHHUA 39 pamIMtiHBX IPOr PAMMERIX
3] cnenas BRSO, w10

pasa¥™ i
Ha OCHOBC
R L tiDOTO’I"H“upOB&HHe. B pa :
pUMEHEHHA npPOTOTHIOE npw paspaboTKe (1O COCTOMT
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q bonce coBepmIc
aHoBWIC
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QOTBETCTBYCT 110
HHOM.
eMBl YTpOmASICH ¥ cT i Oonee
yaoGHEM: -
5. CoxpamiaoTed pacxo/ml Ha paspaboTKy cHCTEeMBI.
ITH UCCIICAOBAHVA NOKA3BIBAIOT, 4TO yIyHuICHUE
KayecTs CHC’Iehﬁ'-l H ymumqeune COOTBCTCTBHR
LaoBaTens He TpedyoT y BESTMMEHWA obme#
npO'rol'm'mPOBaHHc QD BIMHO
Q. HO CHWKACT

HBIX JTATIOB pa3paboTKA 11

sKCIyar
cHCTEMBL
crowmoctH  Pasp
OBHIIIACT CTOMMOCTD HAYANb
agrparhl HA Gastee NO3AHMX ITATIAX.

TOTANA NOKA3aHa Ha puc.6.1. Ha

Mojiems Mpoecca paspaboTKH PO
ca ONPeaSAKIC HAIHAUSHHME TpOTOTURA

niepBOM 3Tarne JIAHHOTO MPOLSC
4 yeNh TIPOTOTHITMPOBAHMI. [lensi0 MOKET EpiTh paspadoTKa MaKeTa
narephenca, npoBepka PyHKIAOHANBHEIX
OCTH CHCTEMBI

anus peanA3yeM
orMn HE MOMKET CIryRwrd

eHbl HETOMHO, dyHKIDM

ﬂO.ﬂb3OBa'l‘eJ'leK0f0

CHCTEMHBIX rpehopanvit MK AEMOHCTP

nna PyKOBOACTEA. OmuH M 10T HKE npotT
espsin. ECiv LIS/H OTIPEAe

OIHOBPEMEHHO BCEM LI
[pOTOTHUIIA MOTYT GBITh BOCTPUEATEL HEBEPHO:

Onpensnsine
E)-(= (=
pOTOTWR HPOTOTRR
nNpOYOTHNE

Puc. 6.1. Tlpoyecc paspabomxu npomomund
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'wwﬁ aran ﬂpom:“ I POBaHHA. 311ec;,
Wm COOTBETCTBYET CBOCMy,

o 4 Taxwe B3 €10 OCHOBE CO3JACTCH Turay

W pmaﬁarmeuoﬁ CHCTEMBI.
umiie B IPOHIECCE pazpaborku IO

oTMEuAN0CE, KORCTHBIM noAB30BATCIAM TPy IHO
HCTIOB30BATE HOBYIO CHCTCAMY 1o s

xax onn OyDT
o ote Fom W’ ¥ CHOXKHAA, TO 370
0 CaeIaTs, PSR TeM crcTeMa Dy/IeT CO3aHa H BEC/IICHA B
ki 370l TPYAHOCTH COCTOMT B

: 380 TIOMAOHHORD  METOAA . cucteM. 1o
OISR < ercd HE3aBEePUICHHAN
CHCTEMA, KOTOPaR 34TCM H3MEHACTCA H IONOAHACTCA 10 TEX MOP, NOKA HE

101530 . B Ka4ecTBE AIbTEPHATHBLL
[POTOTHIL, KOTOPBIH IOMOKET

TpebOBaAHUA. [Tocae 3TOr0 CO34aeTCA
K HCIOJIb30BaHHMIO

. T5 # NPOBEPHTE
Wﬂapmunommuo&nomwm

Puc.6.2. FEOMOYUOHNOE U IKCNEPUMEHMANLHOE NPOMOMUNUPOSGHE

3BOIIOIMONHOE [POTOTUNMPOBANME HATUHACTCA C TOCTPOCHWA
OTHOCHTENBHO HPOCTON CHCTEMBIL, KOTOPas peammsyct Hanbonees BaEHHIC
oBaHMA MOBE30BATEN, [To Mepe BHIABIEHMA HOBBIX TpehHORAHMA
TOTATT M3MEHAETCH ¥ nononHAeTCH. B KOHEYHOM CHEeTEe OH CTAHOBUICH
TOM CHCTEMOM, KOTOpas pebyerca. B 310M npouecee He MCHONB3YEICH
Hqag CHCTEMHAA crietmdEKALMA, BO MHOTHX CTYHasX HET NAKe
q,opmmbuoro NOKYMEHTa ¢ CHCTEMIBIMMU Tpebosanmamu. B wacTosmee
MA  IBONIIOUMOHHOC MPOTOTUIMPOBAHWE  ABIACSTCA OOBIMHON
qorvieli PaspabOTKHM TIPOTPAMMHLIX CHCTEM, KOTOpaZ IUPOKO

TexHo!
HCTIOIB3Y ETCA [TPH paspabotke Web-yios 1 TIPHIOKEHAI INCKTPOHHON

KOMMEPLMH.
B npomnononoxu{ocn. 3BOMOLMOHHOMY  TIOAXOMY  MeTOn

9xcuepmemanbuoro npormmmpowua fIpeaHaA3HauCH pisy b
paspaboTkH M yTOuHEHHA CHCTEMHOH Creumbwkaimyu. [lpoToTin
co3naeTcs, OlSHMBACTCA H momuduumpyerca. JlanHbie OUSHWBAHWA
NPOTOTHIIA HCTIONB3YOTCSH ans JATBHEWINE  JSTanvsanuw
cnemmpukaimm.  Koraa cHCTeMHbie TpeOoBanma  cHOpMUPOBANLL,

wrt OONTBIIE HE HYREH.
CyuiecTsyer pasiMuMe MEKAY LeNAMM SBOMOLMOHHOTO W

AKCMIEPUMEHTAILHOTO MPOTOTHNMPOBAHWS,
« llenpi0  IBOMOLMOHHOIO NPOTOTUITMPOBAHMA  ABIACTCR
HOCTABKA pafoTAROIIEH CHUCTEMBL KOHEHHOMY TIOB30BATEMO. JTO
03HAYACT, YTO HEODXOAMMO HAHATh COANAHME CHCTEMBI, PEATHIYIOWICH

, KOTOpbIe HAMOO/Iee NOHATHBI ¥ KOTOpHIE

TpefoBaHMA [I0L30BATENA
HMEIOT HAWBBICIIHA  TIPHOPHTICT. TpeGosanus ¢ Oonee HWIKWM

MPHOPHTETOM H HEHCTKUE Tpe0oBaHMA PeaNH3ylOTe 1O JANPOCAM
[1ONB30BATENIEH.
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pOTOTHITH HMer0T OYCHE KOPOTKHH CPOK Ky,
HBIC 17 4

APy X B WoHHay
- pweTp?

‘ . IRCICPUMEHTATBHOIO - NIPOTOTYY,,
Onrt w %uﬁmmmuwn‘ nocxo;.,,,:yl
aonycKAcTES S MTS TOJBXO! CBOR0: OCHORTIYIO byHximo

romn AOTEER . Gosaril
zwammﬂ‘w sroMy  PPOTOTMIIEL  KOTOpkie

B Wmﬂm cppyi0  CHCTEMY,  AOMAHEL Gy,

B 100
‘ _ crannapTaMH xagecrsa, UTO H O€ apyroe
Mﬂm o TAKMMH &€ Ouw AOMKHB HMETH YCTOHUMBY
KCITYSTAIHORHYI0 HAIEHKHOCTE. OHM 20.1kams,

| OTBeYaTh COOTBETCTBYIOMIMM

Ho

= JISHKHT HIes

B ocHOBE Wm e o
paspadoTiH W, mmdm \OUA(HKALHE BIUIOTH JIO TIONYHEHHs
FOIB30BITEIIM i BoeM TpeOOBAHHMAM (PHC. 6.3). Tako# noaxon
C— © CHCIMHIMPOBATS (HATPHME, CHCTEM HCKYCCTBCHHOTO

CTaHOBHICH OCHOBHOH MCTOHKOH
fnpu  paspsborke  NOTPEMMHBIX ~ CHCTCM. DBOMOLHMOHHOE
IPOTOTHITHPOBAHWE HMECT MHOrO O0WEr0 € METOAAMM BricTpo
WQMRWWBMMCIOM KaKk HxX
cocrasias acts [238, 346, 327, 6%].

Puc. 6.3. I600I04UOHKOC NPOMOMUNUPOsanue

Jror METOA OPOTOTHIMPOBAHMA  HMMEET jma OCHOBHbLIX
nchMYm”TBa' PR
|, Vcxopenue pazpabomiu  cucmenwt, Kak ykasmsanocs mg
aBeICHAH, ooncMeHli"'e TCMIIbI H3IMEHEHUH B NENOBOMW cihepe tpebyior
BRICTPBIX YIMEHCHHH OPOTPAMMHOIO obecncucums. B ueum-dpux
guictpas  mocraska [0, ynoGemo w  npocrona  erg

chy‘(aﬂX

HCTIONB30BAHIA Gonee BAKHBL, UM MONHBIA CIICKTP QYHKIMOHANLImX
03MOKHOCTEH ~CMCTCMBI MM JIO/ITOCPOMHBIE  BOSMOKHOCTH  ee
conpOBO)wlle““"'

2. Bgaw:o()eﬂcmeue noapsosamens ¢ cucmemoil.  Yuacrne
ONB30BATENCH B NpOLECCe PA3PADOTKM O3HAYALT, YTO B CUCTEME Donee
HoNHO BYAYT YITSHB IOIB30BATCIbCKHE TpeboBaHMs,

Mesxay OTACTBHBIMM METONAMM  OwiCTpOi  paspaborku TIO

TECTBYIOT Pa3HU M, HO BCC OHM MMEIOT HEKOTOPBIC 0bmMe CrocTsa

1. Dransl pa3pabOTKH TEXHIMECKHX TPEOOBAHMHA, npoexmpogm
} peanH3alHK pepeMexaroTes. He cymecrsyer netansHoOM cucremuon
cneuAdUKaLAY, TIPOCKTHAR  ZOKYMEHTaUMs OOBIMHO 3ABWCHT  OT
AHCTPYMCHTATBHBIX CPEJICTB, HCTIONb3Y CMBIX JUI PCANM3ALIMA CCTEMEL
[10/ip30BATEIBCKHE TPeOOBAHMA OIPECTIAIOT TONBKO HAMOONEE BAKHBIE

WCTHKH CHCTEMBL
2. Cucrema paspabareisaetcs pomiaros0.  Koueuwmie

HO/b30BATENM M APYTHE HIA, GOPMUPYIONIME TPEOOBANMA, YIACTEYIOT

HA KayIOM WIAre MPOSKTHPOBAHMA W OLCHUBANWA HOBOW BEpCHM
cucrembl. OHM MOIYT TIPELIATATH V3MEHOHHA H HOBBIE TpeOOBaHMA,

xoTOphie OyyT PeaTH30BaHs! B CE/IyIOMIEH BEPCHM CHUTTEMB,
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~yeM p33p86011\'ﬂ (CM. paimen 6 3L‘
sarh ¥ COAATE MHTEDdeitc ),

H MC’IOJEBL Ocﬂona""ble Ra
HOH CHCTEMHOH creuMPHRALME,  OTiHalo
st o SrreCTAIMM CHCTEM. Bepubuxaipy
SR cooracn’:‘mueu cnexmd,mmwm
rpouect - He CO3AACTCA noAPOOHOH CHeUHdHKar 1y,

TiockaTskY 2% oA ORHA.
a.owmma B:;mcnﬂ AomAHA QoKa3aTh, YT0  IPOrpanmg

A g LICTIAM, A KOTOpPHIX OHA cosmasanach. Atrecra
cooTBETCTEYST M'wm o woif crieLM(HKALIAY, "°°"°"”Kyumoner
TRAC rpyaHo PO ¥ enei: KonedHBIE ONB3OBATENH, YHACTBYIONHe

OpeHEBI CHCTEMOM, B 10

6piTh YAOBICTE
= Hcy;;osnmopem mCKOJIBKy

mmcmﬂreﬂ pesM, KOTOPhC OHM HEABHO
crCTEMA HE O g

mpgamﬁmaﬂma SrHCCTAITHIO cHcrembl, paspabotaHHOM

mwm d 3BOMOIHOHHOTO MpPOTOTHITMPOBAHMA,  MOKHO

ecqy oH3 B ADCTATOYHOM CTCNEHM  COOTBETCTBYCT

310 COOTBETCTBHE,

QCYMICCTBHTE: memH W CBOCMY HEHAYEHHIO. X
me TERICHHOH MOFKHO caenars JAHlb CYOBLCKTHBHEIC

noaxos Kak OyzeT
‘ co3naercs CTOPOHHMMH

SBOIFOLIHOHHOIO

oMK CHCTEM ¢ UTHTE/TBHBIM CPOKOM HHSHEHHOIO LHICIa.

1. Mpolewes ynpassens. CIPyKTypa yrpasiIeHit paspaboTkoii
IPOTPAMMHBIX CHCTEM CTDOMICA B COOTBETCTBHH C YTBEPHICHHON
wozesio npomecea cosmarua [10, rae AmA OLICHMBAHHA OYEPEIHOIO
ytana  paspabOTKM  MCTIOTBIYIOTCA  CHICLAANIBHBIE KOHTPOJILHEIC
TIOEKTHEIC 3/ICMEHTH! (cm. raasy 4). [MporoTvnbi IBONOLUKOHHPYIOT
HACTOTBKO DHCTPO, YTO CO3T4BATH KOHTPOIBHBIE EMEHTHI CTAHOBUTCA
neperTabensHo, Kpowe Toro, Geicrpas paspaboTka MPOTOTHIIA MOKET
noTpedOBaTE MPHMEHEHUA HOBSIX TexHoNOrMi. B 3TOM ciy4ae MOKeT

&

“306)(()}1%06‘": pHsiesiervmn cncxmwmmo 0
anicoxoit guarHpuKalnIci. : T
5. 1 HOREMBI  CONPOBONCOEHUR Ctcmemnt, Wa-apy pe
ot it B (POTOTHINAX WIMEHACTCH TaKKe CrpyxTypa c“?_‘."pbm‘f"“
IO CHCTEMA OyaeT TPYAHA MR NOHAMAIUS m:,-:mg‘;m
M, OMe

pIHAMACT azpadorTumkos. K
ncpnouaqanbubu( paspa KOB. NpOMe TOro, mower yor
: 7 yorape
pHast 1exXHONOTHA 6NCT])()K paspade YTRY, KOO ‘:)
mpH  COMAHMM  NPOTOTUTIOR,  Tlodrany “(p
\ YT

CrioB30BANACE
& TPY/HOCTH NPH TIOHCKE MOACH, KOTOPHIE WMEIOT 2Har
JUIA CONPOBOK/ICHUA CHCTEMDbI. i
bl 3AKMOMEHUR KOUMParmos. O0srmo KONTPAKT Ha
P839860TKY cuCcTEM MEKDY 3AKASHHKOM M pazpaboryukavm 110
D oBHBACTCR Ha CHCTEMHOH cneuufbuxaxmn. Tpu otcyTersum Takoson
1py/HO yrb KOHTPAKT HA Pa3paboTky cuctemsl [l saxazuwka
= GHITD {ICBBITOACH KO!*.ITP&KL N0 KOTOPOMY TIDMXOIMICH TPOCTO
A pagpaSOT‘ml‘aM 338 BpPCMiA, TIOTPAYCHHOE WA paspaborxy
HpOEKTE: TaKxKe MATOBEPOATHO, .‘!'TOU Pa3paboTuMKK cornacaTeA wa
i c (UKCHPOBAHHOH UCHOM, MNOCKONEKY OHW HC MOTyT
npe“n[ pn aaeTh BCE MpOTOTHITEL, KOTOPBIE NOTPEOYSTCA COAATE B NPOLLLCS
paspabOTIH CHCTENT

Ys aTHX IpOONEM BBITCKACT, HTO 3AKATUMKN JOIAKHEL NOHUMATE

K0 HPHEKTHBHO IBOITKOLIMOHHOE MPOTOTUIIMPORAHKE B xaqocm;
eTona paspacoTKH T10. D10T METON TIOABONAET OBICTPO CO3INABATH
FcTeMsl MATIOTO # CPEJIHETO PAa3MEpa, NPH STOM CTOMMOCTS Pa3paboTky
cpppKacTod, a xagecTBO nNopeimactTes. Eonw k mponeccy paspaborku
2 JBICKAIOTCH KOHEUHbIC [I0/1b30BATENU, TO, BEPOATHO, CHCTeMa Oyaet

BaTh WX PEATBHBIM NOTPEOHOCTAM. OHAKO OpranvsammM-

‘;spaﬁmquxu, MCTIOMB3YIOIAE 3TOT METOJN, AOMAKHBL YHWTHIBAT, TO
sKp3HCHHBIH LK takux cucteM OyleT OTHOCHTEnBHO KOopotok. Tipw
pO3PACTAHHH npoGIeM ¢ COTPOBOKICHMEM CHCTeMyY HeOOXOmMMO
AaMEHHTH WIH [IOJIHOCTHIO TIEPCITHCATS. Iina GOnmpmmX CUCTEM, KOTAA K
paspaboTKe NPHB/ICKAIOTCA cyOTIONPAAYMKY, HA NEPBHIH MIAH BEIXONAT
embl yNpaBicHHsA »BOFOIMOHHLIM TIPOTOTHIAPOBAHMEM. B F1OM
cyuae TyHme TPUMEHATH IKCIICPUMEHTANBHOR NPOTOTHITHPOBAHKE.
TMomarosas paspadorka (puc. 6.4) no3sonseT W30LKATH HEKOTOPLIX
npobuiem, XApaKTepHBIX LA IBOIHOIMOHHOTD  IIPOTOTHITHPOBANMS.

Obuias APXMTEKTYPa CHUCTEMDI, ONPE/E/CHHA: HA PAHHEM JTane e
paspabOTKH, BBICTYTIACT B PO CHCTEMHOIO KapKaca. KOMIOWEHTH
4 TOWArOBO, 3aTeM BKIIOMATes 8 ITOT

cucTeMbl Pa3padaThBAKOTC
67
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(ot # BRIIOMCHBI B Kapkg.

THKU

osoii  paspaboTEH bonce YIPABIACM, uey
i £ [HOCKOABKY CICAyeT OOBIHRBIN

ruiaHsl ¥ JOKYMEHTAUHA CO30a10TCA
yMEHBIIACT KOJHYECTRO

MOZETH PACHIMDEH ITal SHANHIA Tpebopanmi B LETAX YMEHbIICHHSA
obutHx 33Tpar Ha paspaboTKy. OcHoBHOe HA3HAYEHUE MPOTOTUIIA —
B [IOHA] . ¥ 1peAOCTABHTE JOTIONHHTENLHYIO
opya0 1A OLCHKH PHckos. [locne 37010 MPOTOTHI GoabIIe He
HCTIOTBIYEICH M HE YYACTBYST B JaibHeHeM TPOLECCe paspaboTky

CHCTEMBL.

sKC HE MEHAKOTCH. 33 HCRJT}Oqc""c
M

n() C HCNOBI0GAHEM IKCREPUMeHMAns
: To L

SnaboOmKa
puc.6- i nPOMOMUNOS

0T METOR APOTOTUMMPOBAHKA ODBIMHO MCHONLIYETC  juts
aboTKH am?apatﬂ,blx cuctem. Tlpemne uem Gyner wawara
paspmm_o” ast paspadorka CHUCTEMBL, CO3/IATTCA MAKeT (MpoToTmm)
Ifopg pii HCTIONB3Y ETCA A POBEPKH  CTPYKTYDHI CMCTeMt;l\
KOT I:poﬂl“’m MaKeT CHUCTEMBEI 603118’.6’!051 C UCTIOJIL3I0BARHUEM rmonu‘
9:13"0“0 L{TOB, ITO [O3BOJIACT PA3PaADOTATE BEPCHIO CHCTEMBL DO mrx
KOMIT GynyT RNOKEHBI  JICHOKHEIE — CpeiciBa B pazpaﬁor:;
m:wmnmnpoaanmx RIS PRI s ]
cnl St wemm OPOTOTUT IPOTPAMMHEIX CHCTEM O0LIMHO He

: s “pogep](r[ APXMTEKTYPBl CHCTEMEL, OH NOMOTaeT
5 15 CHCTEMHBIE TPEOOBAHMS. IlpoToTin 9acto coBepmienno He
noﬂpaﬁxo* 4a  KOHCHHYIO cucremy. Cucrema pazpabatuisaetes no
50AMOKHOCTH GBICTPO, TOOTOMY JiA YCKOpeHmA  QOpMMpOBaNma
60 o yorlONB3YeTcs YIPOMICHHBIM TMDOTOTWN cuctembl. B

HTAMBHBIH MPOTOTHTI 3aK1AABIBANOTCA TONBLKO O0A3ATeNLHLE

S CTOMHSC (hyHKIMM, CTRHAPTE! Ka4ecTsa U NMpoTOTUIa MoryT Hurs
: KPHATCPHH 3dPEKTUBHOCTH  WrHOpWpYWTCH.  FAamik

CHWAKCHBI,
nporpawupona}mﬂ NPOTOTHIIA HacTo  OInM4aeIca OT  A3bika
pOrPAMMHPOBAHWA, HA KOTOPOM OyJIeT CO3/aBATBCA OKOHUATENBHBIA
WAHT CHCTEMbI
abotku 10, noxkazanunok na puc, 6.5,

B mozen mpouecca pasp
L onaraercd, UTO  TIPOTOTHIL pa3padaTeIBacTCs WCXOMA W3

ApeAnoN
0BODMEHHBIX ~ CUCTEMHbIX TpeboBaHMiA, NANee WAL  MPOTOTUIOM
NPOBOJATCA IKCTICPHMEHTBI i OH W3MEHASTCS 10 TeX Mop, noKa €ro

q,yuxml,owmme BO3MOJKHOCTH HE Y/IOBIETBOPAT 3aKa3ivka. [locne

69



= eTAHSHPYIOTCH CHCTEMHBIC Tpeg

sor0 B8 OCHOP mpoTol  opramealumpaspasOTIa Texig e

cq 00 : oBOAHTCH A0 OKOHYATCTRHON g Oryy

spadoTRH 110 ¥ & nporoTwna MOTYT HCTIONEIOBATECS B ¢y,
TOPBE KOMTIOHE oxeT OBITh CHIRCHA.

TKH M

::; cronmocTe P uozgm‘ pegpaﬁom [10Q OCHOBHan opog
: ]MW HBIA MPOTOTHI Mo”(e:ema
He

470 3!‘"@"” U -
5 TOM. g i CHCTEMS, OCTABIAEMONH 3aKapo
soorseTCTBOBIT i TPOTOTHTL uo:xc;m::;m coﬁcmcmﬂ:c*
L : e, HC O o Sidaid Bpex
samrepecHl K cHOTEM 0T ORTD HEAOCTATOHBIM JUIA €10 Ny, 2
| saraua TPOTITHTE m paboTAET MERICHHO, SKCTepryr y,, R
ouesHEAEES Eﬁeﬂm xoTopsie yKkopaioT Paboty. Ho we gy 2
HEro VEKOPEHHE paboThl KOHCHHOM CHCTeME, R
\ cp@ﬂ";:;n " OABEprAKOTCA ABBACHHIO MEHCIKEDOR 1
, M, OCODEHHO ECIH HaMeugerc,
BEPCHH CHCTEMBL. O0bruno Takoe

N

TQMQ.

ﬁﬂﬂ'Po HACTPOHTE ApOTOTHIL AT Bbmo_mem
j, KAk HPOH3BOIHTCIBLHOCTY

x cboaM M DE3OTRASHOCTE, KOTOpuie

D ich 80 BpeMy pa3paboTXe IPOTOTHE
MrEOPHPOBATHCE 20 BpCKA. pmpasonmﬂcmfiemo NPHBOIaT

HTupoBaH. A paspaGorky

2. Yacrae i £
x Touy, 410 OpoTOTHI MIOXO AOKYME
' nom3yerca  TOTBKO crneuA(pHKALAS  CHCTEMHOI
2 Jroro  HEAOCTATOUHO UiA  JAOATOBPEMEHHOTO

cnenaiHsic BO paspaboTKH NPOTOTHNIA

KEIECTEL
YroGs Gume NONEMMMMH B npoliecce paspaboTKH TpeGOBarMI,
IKCTICPHMEHTATSHbIE TPOTOTHITRL HE 0043aTeBHO J10/DKHb! BBITIOJIHATE
PO peaTbiiX MaKe1Op CHCTEM. Bymantisie (hOpMBI, HMHTHDYIOIIHE
nions3oaTeTbckHe  WHTEppecH  cucte  [292], mokasanH  CBOIO
Npgexruprocrs NpH GopuHpOBAHWM TPeOOBAHMI TIONB30BATENA, B
xﬁm Wﬁﬂmp@eﬁcan PH CO3JAHMM CLICHAPHEB paboThi
4H ﬂmemoq?bnememnpaspaﬁme H MOTYT

7
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IH TC

HA.
ypOB 2. ]/]cnobe’}OB
3. CHopka

KoMﬂOHeH'mB r
Jinst yA00CTBa ITH

“pa}(‘ﬂfn(e

OTUTIOB CUCTEM.
eT nppmcumca

Gorkoi © MMOMO

MO

oopa

CHCTEMBL.
BH

a HAOOP MHCTPYMEHTOB, roiep

roAnepKuBaeT A3

[10BTOPH

foaepAKKy TporpaMM
SHICOKOr0 YPOBH# H [10BTO
MOryT 0OECTICYHTD

BONBITHHCTBO CHCTEM
BU3Y AITbHOR TIPOrPAMMHPOBAHHE, TIPYH KOTOPOM H

a3

QOHBIC nojaxo

1. Paspa

4 HOCKONBKO el Pacivpenmem yrolt meronmx
«eT [OBA0BATSILEKOTO unrepdeica "Wizard (»{"();"'
crpansl 03). TloAB30RATENM BIUMONCACTEVIOT C STwm

HX SANPOCHl HANPARICHR K CHEIMANKCTY, KOTOpMi
HX W MMHTMDYET COOTRETCTRYIOIYIO DEaKimio,

yer
JB K MPOTOTHITMPOBAHMIO PACCMOTPEHH B pabote

Texsonor i GHICTPOTO NPOTOTHITMPOBANIN

XHONIOrMM PACCHUTAHBI TJIABHLIM obpa3om Ha obecretenme

3paboTKH APOTOTMIOB, @ HE HA TAKME WX CHUCTEMHBIE
4. KAK IPOM3BOMTE/IBHOCTE, YAOOCTRO IRCIUTYATAIIMM
CyumecTByeT TpH OCHOBHBIX MeTONA OwiCTpo

ocorTka C [Tle'CHeH"ehl JTAHAMHWHOCKHMX AZBBIKOB BRICOKOTO

aMe AIFKOB MPOTPAMMMPOBAHMA Da3 AAHHbIX.
npWIOKEHHA ¢ NOBTOPHBIM  MCTIONB3OBAHMEM

METOIBI ONMCAHBE B OTACHLHLIX pasaenax. Ho wa
oiW WHACTO COBMECTHO MCTIONE3YIOTCA [Py paspadoTKe
Hanpumep, #3BIK NPOrPAMMUpPOBANWA 023 NanwHBIX
JUTA VBBJICUCHMS JAHHBIX C WX NOCHSAYIOMEHR
B0 TOBTOPHO MCNONL3YEMBIX KOMIOHEHTOR.
§ CHCTCMBI MOMXKHO paszpalorarh, WMCTIONL3YA

Hirreperic TOMb30BATE
AUy ATBHOS npOrpaMMHPOBAHHC. B crarse [224] onwcano cMemanioe

npmaeﬂem&e ITUX M

ETOMOB NMPH CO3AHMM TMPOTOTHNA YIPABIRIOUEH

a3paboTka MPOTOTHIIOB OOBIMHO ONWPASTCR
KUBAIOIIMX 1O KpaiHe! Mepe 1Ba w3
Hanpumep, cucrema  Smalltalk  VisualWorks
GIK OYEHH BBHICOKOTO YPOBHA W ofecreunBaey
0 UCTIONMb30BAHHE KOMITOHCHTOB. [laker Lotus Notes BrmoaeT
gpoBaHMA 0a3 [AHHBIX C NOMONGBIO RIBKA
PHOE HCTIONE30BAHKE KOMIIOHCHTOB, KOTOpHIS
orepauuH Hal Da30N JAHHBIX,

TIPOTOTHITHPOBAHMA CETO/IHA TIOACPRHBAIOT
EKOTODHIC 4aCTH WiH

acTOANICe BPEMA P

n



CTMBHOM PORMME. By,
Wwaﬂ"’m’ mBJO' ";a”M pa-;paéormf: lmo“yrc;:;
0 mmi““’:" d,mecm" mm"pam\'a,““
jrH KOMIOHCHTH Miep bic
Gymagrh aa 4 CHEHSPHIMM YTIPaRTeHng D ingy,
uo rOTOBAR K HCTIQTHCHHIO, mHepprcTcx

1 m‘,ma. e ICTARTCHHA  CHCTeMB, 5%

M - mwmmf&m’ﬂor Q - ),Mcm,macr 38.1"[)315‘ HZ

t'm;::';paf’mﬂ ’T:npoﬁl o BHSYAMbHOE TIPOTPAMMHDO Ry,
{3

e =3,
M""m ! i BRICOKOTO Ypon
HIX SIBIKOB R HR

BHA — O9TO  gage

#IBIRH wcomr:oéz’e cpeacTsa xompo;j,:
st xorg'}:’ e . OB YIPOWIAIOT PA3PaGoy,
BHTOITH o 1eM, CBF3aHHEIX .
Bp:m yMeHBIIAIOT m::. e:oﬂ?o?ame AIHIKH  MMesor
maMATH H Wm fEITe TOCTPOCHBI M3 60.1ee

pig OOBIIHO %wﬂh‘x Ada win C. Ipumepy,
B A3 i LISP (ocmnaml“ Ha CIPYKTYpax

. . agrebpe JOMMKH) W Smalltalk
(ocHORAHHBIH HA

0BbeKTEX). eckue A3BIKH BHICOKOTO YDOBHs

mm. BpeMEHHA spaboTKH DONBIIMX  CHCTEM,
HCOOMB30BATHCE A CpeACTBaXx AMHAMMYECKO

B OCHOBATCIIE obBem HEODXOMMMOA NAMATH ¢

pogaepAd TH CPRACTDS wa:o rpayM, HANMCAHHBIX HA 3ThX
‘ W%m H CHWKEHHE CTOMMOCTH

o 3TA (axTopsl HE CTONIB

| | ‘ 43BIKH IPOTPAMMUPOBAHHA, KaK
MOTYT % T mmﬂc SBIACTCA OCHOBHBIM A3bIKOM

HMEIOLIAM KOPHH B 43 HX
xopHH B g3pike C+, HO © BKIIOYCHHCM MHOT
18 szma Smalltalk Banoso6He niaThopMEHHON HE3ABUCHMOCTH H

aBTOMATHYECKOFO YIPABTEHHA NAvATHR0, Slabik Java oGBe/MHACT B cebe
MHOTHE TDEMYUIECTBA F3HIKOB BHICOKOrO YPOBHS, COBMEUIAA 3T0 C
TOMHOCTSIO M BOSMOKHOCTBIO ONTHMM3ALMH BBITOJHEHHSA, OOBIMHO

72

AAATREMOI CEIBICAME EPETREED OKOMeHus. B pipne Jave

pPes opeHTOB, MOCTYIHRX JUIR MOBTOPHOrG MCHONL 3mm 34 = Muorg

goMn - ero o JIXOULITMM TS IBOIMOUMOHHOT TDOTO Uy R, BCE yyq

,qenaeﬂ rab.6.1 MPEICTARTCHEL STHAMMIECKME. fypryyy KE :gamm,’
HCHOUB3YIOTCH TIPH PaspaboTKe MpoToTunay, Mpu m-.u’P: - s

Bee anMCAHHS POTOTHNA HEQOXOAMMO OTReTUTY, 11g PE R3hixg

> PRI By
H N30 ! NPOco
bl | Kaxos mun paspadantsisacsiozo nputosce Pocon

THIIA TIPHIOKEH e 5
G L R s O TIONMEMINTS Recues.

14 s3pikon. ECITH HeoOXOmmMm OPOTOTHN NPUIOMe My K 2
pa'iﬂ g paCT AAHHBIX HA eCTEeCTBREHHOM AIBIKC, TG ABIKW ‘[ ‘0‘0D0c
00 Go1ce MOAXOMAT, HeMm Java win Smalltalk e
prolog Kaxos mun grauMaooetcmenus ¢ nNOALIOBAMe 1oy 7 P
3'06ccﬂ°‘"m AT PA3HBIC THITHL B3AUMONEHCTHy o 1o
F3BIK pie A3BIKH, Takne Kak Smalltalk u Java, XOPOmo ©
Hex0TOP paMm, B TO BPEMA KaK a3k Prolog
¢ Web abOTKH TEKCTOBBIX MHTEPDCHCOE.

s p;SPKan paBouyIo cpedy 0Becnewueaem siu Passy

BNHYH e

AL3IOBATE ey
’ TSI DHPY 1oTeH
JYMIUC Beerg NOAXO vy

Tan patouay
enia 10 IEPAEKA A3LIKA CO CBOMMM KHCTP}'MCI‘“‘&HLHMMH CPencTBAMY u
cerHM AOCTYTIOM K MOBTOPHO HCNOABIY EMBIM KOMNOHeHTay YOponaey
J‘l;o e p860TK" [IpOTOTHIIA.
I E
Taéaaua 6.1, FIBIKA BLICOKOTO yposus, NCNOL3Y embie ipn
2053_,_._-'" ﬂlt_ Tun samKa | Tun npuaowenun |

[Gmalltalk | OOBEKTHO-OPHENTUDOBANKLE | Murepaxtusimie cuorony .

| |

> |
o 06 HEKTHO -OPHEHTHPOBAHHLI ll Wrrepasmusiue cucreany '.
|
H |
e Tlorsaeciutt | Cucremsi ofpadoriu \
| CHMBONBHOW WndopMatM |
Lasp (OCcHOBAHHLI HA CIHCKAX ' |'
\ Cucremst oSpadorks '||
| CHMBONBHOR wAdopMatmn |

JIMHAMMYECKHE A3BIKH BHICOKOTO YPOBHS /ISl CO3MANMA NPOTOTHNA
MOHHO HCTIONB30BATH COBMECTHO, KOTAA PAMIMYHEIE HACTH MpoTOTvIA
OpOrpaMMHMPYIOTCS Ha PajHbix A3bikax. B pabote (330) onmcwisaeres
paspabOTKA NPOTOTMIA TeNeOHHOM CeTeBOR cucrems, rae Ghum
UCTIO/B30BAHBI YETHIPE PAdIMHHLIX A3biKa: Prolog ms maxerwposasms
paz manmeix, Awk [5] mns cocraBnenms cueros, CSP {163] mw

7



pAISLey [351] mns sy,
quos M Porg
npofo" Hiy
M q3MKA VIS TIPOTOTHIg
or  MACATBHO PoBg
c,mc‘«'m‘" Ky OOBITHO PasIMIHBIC uacTy CHCNH"’.
A [OSSRYHOTO MTOIAXOMA B TOM, vy My
ANy

Gomb ﬂP‘M‘““m MOXKHO TIOA00paTe gy
3 KOMIAOHEHTA Hau6Bone,
oM YOKOPHTS Paspaborky POTO Ty,

TOM. HTO TPYAaHO pagpaﬁoTan

ozt poaxoas B
TaKoro MITOHCHTOB, HamMca
TOK v CBEIH ans KO HHbrx Ha

pasHOpORE e pupoBanie 623 AAHILIX

abotka B HACTOAUIES BpeMJIU SBseTe

WWM oga;';m COANAHMA OH3HCC-TIPHNOARCHHH Manorq :

CTaHAspTHOA ME sta" L (IHHCTBO GH3HEC-TPUIOKCHIH BKIIOYaior 5

g DT L g M OOPASOTRY aty
ceos

MPHIIOKEHHUY  gee

le”ﬁ paﬁom TaKHuX
i mﬂﬂm ynpanieHMs O@3AMM  JAHHEIX vesor
somuepaeckae  © po pamus. [IpOrpaMMHpOBaHHe a3
: cpeacTsa R cmmommﬁ A3BIKOR,
AAHHBIX JHAHMA H CPEJCTBE, HEOOXOIMMbIe
KOTOpBIE AMeroT BCTPOCHHYIO ﬁasymw cpesia NOANCPKKH A3bika
. paboms ¢ DasaH % 'mm,m, cpecTBa  JUIA  CO37ahms
obecnednsacT  MHCTP) JicOB, MCIOBBIX BBIYMCIEHHH M OTYETOB.
: . HATep SUMEHNeTCH KaK K CAMOMY A3BIKy
CpMHE 23 TAHHBIX aK ¥ K ero paboyeH cpezie.
H  BONBIIHHCTBO COBPEMCHHBIX NPWIOKEHHH B TOH

i s \pe SSEANARTCA OGPACOTKO MH(OpMALIAK, SAKIOHEHHON 5
' = oniepaipH,  BHITIOTHAEMBIC  TAKHMM

mmmm-muombummmﬁasummm H CO3/1aHHE OTYETOR

Ha OCHOBE HHPOPMALUAH, H3BJIEYEHHOH 3 faspl naHHbIX. O0BMHO JUIA

BBO3 H BHBOAA ARHHBIX CTIOMB3YIOTCA CTaHAAPTHRIC topmsl. S3biKK

YETBEPTOrO MOKO/ICHHA HMEIOT CPEJCTBa /UIA CO3/aHNA WHTEPAKTHBHDIX

IPHACKCHHI, TIOBOIAIONIHE NIONTB30BATE/IAM BHOCHTB H3MEHEHHA B Oasy

narwsx. [Tomssoparenbokwii viTepdeiic 00bIMHO COCTOMT M3 Habopa
74

P

OOBMHO PaboMan CPEaa A3BIKOR YETBEPTOTG NOKONEHUS BRIONAET
CHEAYIOIME HHCTPYMCHTAIBHEE CpeacTea (pue. 6,6),
1. B Ra4ECTBE AIBIKA OPOTPAMMMPOBAHME HA3 NAHHBIX (Toumnes,
A3BIKA 3aNPOcOB K Hase pamibix) 00srHO MeTonL3yeTea SQL {871. -
2 rcufpmt)p HMHTCPDEHCOB MCTIONLIYCTCA [in CORNARMA HOop
BBOIA M OTOOPAKEHMA JAHHLIX.
3, DnexTpoHHAs TAOIHUA TPUMEHRETCH IR AHAIM3A JAHHBRE W
BLITIONTHEHMA PAITHYHBIX JCHCTBHM HAl “HCAOBOH undopmaumrei.
4. Teneparop OTHETOB MPCAHAIHAYEH MIA COANAMMA OTHETOB MA

oCHOBE HH(OPMALIMM, CONEPKAINCHCH B Dae TaHHBIX,

NPOTPAMMMK-
posaswa B4 v
Y
Cucrema ynpaanswm 6a3oll pavemx H

bk YETREPTOCD NORONEHMR

Puc. 6.6, KomMnoxenmvi A36iKa ReN8epmozo noKoneHus

BonsLIMHCTBO OHIHCC-TPUIOKCHWIA TIPEIUIONAaKoT

crpyxwpnposahﬂue (boprl A BBOOA W BBIBOAZ NAHHBIX, NOITOMY
A3BIKH HETBEPTOro NMOKOJICHHA 00eCIeU MBAKOT MOIIHBIE CpencTsa Uik

OnpeeeHHst JKPAHHBIX HOPM M CO3MAHMA OTUCTOB. JKpaHHLIe POPME!

4aCcTO ONPEICIMIOTCA KAK Pl B3aMMOCBAZAHEBIX Gopm (8 OIHOM
NPUIOKEHHH, KOTOPOE Mbl HCCENOBAN, Obno 137 paznvnex Hopm),
[03TOMY CMCTEMa, TCHEPHDYIOIAA SKDaHbl, AO/DKHA O0eCTICYMBATH

ClIeayIoniee.,
1. Humepaxmusnoe onpedenenue opy, xorna paspadoTIMK

ONpeE/ AT TONs BROAA W WX OPraHv3aMiO,
2. Ceazviganue (hopm, KOTAA PasPabOTIMK 3ANACT OTPENICICHHEIC

JIAHHBIE, BBOJI KOTOPLIX BBI3BIBACT OTOOPAKEHHE TANBHEMIIMX dopm.
3. [lposepka BXOOHBIX OGHHBLX, KOTAA paspaboTink  1PH

hopmupoBaHHH nosieH (Hopm ONpencIALT MO3BONSHHBIA  /IAANAZ0H

BXOAHBIX BEIIHYHH,
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n oyl W 1103BOIIET BHEIHHM TIONL30ng, "
obecned x. OaHaKo OrpaHHvIeHus "Pomxo:m
sgl op Web-CTpatHIL ACTAIOT IT0T Moy, i
Mo e, B KOTOPEX Tpedyercs 6},10.“):

o AT
¢ nons3083 x TOTO TOKO:
TBHE F3BIKAX HCTBEP JICHUY, Moryy

' HA
OCHO BAHWs
Meroabl, 2BOIOLMOHHOTO NPOTOTHITHPO Wiy
i HPOTOTHIIA CHCTEMBL. (‘1;13..,(“_“;:

Mw = osoro”
oaHOPa3 HAKMAIBBAIOT  HA PaapaﬁamuaeMOe

retepHpOBIHKE B3
CASE-cpencT jy10 AOKYMCHTAIBHO, ONPEICTACT Goype,
H comyTe s B, 4EM MpeAIararnT "pOTOT‘Hm,I

IpHIOREH wnpa,oxu'em npo ASmEI _cpescTBa MOTYT TEHEPHPOBATE ko,
] : : ro MOKOICHHA ONMCAaH pyj

[116] 8 RpaTROM cpe;ICT8 ITOFO THIIE.
[OKOICHAS NOAXOAAT Ai paspaborky

paa HeAOCTAaTKOB, NPOARIAOUIHXCH npy
HanMCAHHBIC HA A3BIKAX YETBEpPTOrg

5 BCE XE
onerest. T1porp SEMONHAIOTCS ~MEIUTEHHES  TT0100HELX
oGBIgHBIX A3BIKAX TPOTPAMMHMDOBAHKA, i

i 5 T0 470 TPHMEHEHHE A3HKOB YSTBEPTOrO MOKONCHHA
chnokaer. CIOMMOCTS PAGPSOOTXH CHCTEM, OOIAA CYMMA 3aTpar 3a
[oTHBI AMBHEHHbIA LK TAKHX rioka He AcHa. Mix nporpammss
OOBHO MIOX0 CTPYKTYPHDOBAHBI H TpPYIHBI B COMPOBOXACHHH.
Crempdiiccxae MpoGaeMsl  MOTYT BO3HMKATH TIPH Mo uKaLmm

B macToames BpeMA A3bIKH HETBEPTOrO MOKOJICHHA

CTAHAAPTMIMPOBAHS M He YHMQHMUMPOBAHbI, TOITOMY IpH
nepenUcarsb
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6.8. CHOpKa NPIIOMEHNRI C OBTOPHLIM HCNOJILOBAHNEM
KOMIIOHEHTOR

Bpemsi, HCOOXOMMMOE N paspaboTRM  CHCTOMBL  MOKHO
YMCHBIIH TS, CCITH MHOTHE UACTH TAKOK CHCTEMLI GyayT MCHOML30RANSL
HEOAHOKPATHO. JLnA OHCTPOTO NOCTPOSHHUA NPOTOTHIA HEOGXOIMMO
MMETs  HAGOP  KOMIOHEHMTOB,  (PUrOAMMX  II%  NORTOPHOTO
MCTIONBIOBAHMA, ¥ MEXAHMIM COOPKM CHCTOMBL M3 ITHX KOMIOHEHIOS.

JTOT NOAXO0A NOKa3aH Ha pue, 6.7.

Puc. 6.7, CHopKra nosmopio UucnonbIyeMeIx KOMNOHEHMOE

[IpOTOTHITMPOBAHME C TIOBTOPHO MCHIONBIYEMBIMM KOMIOHCHTAMM

NpUMEHAETC  TIPH pa3paborke TPeDOBANMMH, KOHEMHO, eCiM eCTh
MOAXOAA MHE KOMIIOHSHTHL. B o X0 AA MK KOMIOHEHTOB HET, TO JUIR
HEKOTOPHIX TpeboBaHKI dyner HEOOX0mMM

peann3aLmMm

KOMITPOMMCCHEIH NOX01. DyHKIMOHATLHEIE BOIMOMKHOCTH JOCTY ITHEIX
KOMIIOHEHTOB MOTYT HE TOYHO COOTBETCTBOBATH NOMLIOBATC/ILCKIM
tpebosanmaM. Ho, ¢ JpyroW CTOpOHBL, 3TH TpeboBanma OOBIMHO
JOCTATOMHO THOKHE, N03TOMY BO MHOTHX CIYHafX BOIMOKHO CO3NAHME

THIA.

PaspaboTKy ~TPOTOTMNA C  TOBTOPHBIM  WCTIONB3OBANMEM
KOMITOHEHTOB MOYKHO PEan30BaTh HA IBYX YPOBHAX.

1. YpOBEHh NPUIOKCHHMA, KOIJA UEBIC NPUKIAIHBIC CHOTSMbL

UHTErpUpYIOTC € MPOTOTHIIOM Tak, y1oOB ObuTd O0BEIWHEHBI WX
(YyHKIMOHANBHBIE  BOIMOKHOCTH. Hanpwmep, ecim  (pOTOTHITY
TpebyioTea CpencTea 00pabOTKM TEKCT3, TO ITO MOKHO obecneduTs
yTeM MHTErpauMu B MPOTOTHI CTAH/IAPTHOM CHCTEMOM TEKCTOBOTO
npoueccopa.  OrmernM, 9TO  TPHIOKCHAA Microsoft  Office
T0/ICPKHMBAIOT HHTETPALIMIO CO CTOPOHHWMM CUCTEMAMH.
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goraf OWICITBHLIC  Koary,

noH HTO = H
KOM G. B, peanmyu)mtu CHCTeMY eH]'hl

; T
pH Cc"g ¢ MOMOWIBIO OMHOTO 13 4 ::an
KaK visual Basic, TCL/TK [267), p}ﬂ\g:

Be w-;epuamm MOIyT "p"Mcn s
Rl DCOM wiH JavaBeans [31], 264.35;::

e)‘ﬂe npw'loﬂwm{l Ad0T HOCT}’U KO Bcc“
ooy’ SOIMOAKHOCTAM. Ecnn, Kpome mr(')
HEB HIM 3

coafaHMe  CuUendap cpencry
eaHBaeT o Excel), oHM Takme -“013':

panpAMep: (yHKUHOHATBHBIX  BOIMOKHOCTe

ierona PaspaboTKH MPOTOTHIIA Tionese
i npeACTaBAACT coboH cxemy OﬁpaG(yTR:
‘mmopm" MOKHO PACCMATPHBATD KaK KOHTCHuep
' J1u OOBEKTHI COREPKAT Pasuye
dopma), KOTOPEIE Mory ¢

; coctasHOH MOKYMEHT Ui TIPOTOTHNg
npeAcTaBICH SneMeHTBL, EMEHTEI ACKTPOHHOH

TexcTOBbIE 2MEMEHTEI obpabareiBarorcy
ga . _ apexTpOHHOM TaOmMueH, a

EIBATEIEM. Koraa monb30Barens
We}mol'o THIA, BBI3RIBACTCAH

Puc.6.8, Canuisanue npuioicenuii nocpeocmsom cocmasHozo
doKymenma
8

PacCMOIPHM MPOTOTHIT CHCTOMBL,  NOJCIKUBAIOMCTE VITPARICHME
paapaﬁonmﬁ Tpebonanui (cym. rnasy 6). [Lin 370# cucremu E;C(‘rf)xf;‘m“
cpencTsa (hHKcalmH fpc'éonmmﬁ. HX  XpaHeHMu, coanaHus m;c{n:
NOMCKA 3ABHCHMOCTSH Memay TPeOOBANMAMM W yhpasnenus ':nw.n.«
3ABMCHMOCTAMH C MNOMOUIBIO MATPHIL OTIEPATHBHOTO  KOHTPONS : B
MPOTOTHIIC JO/KHA Ouite Gaza namHLx (a8 Xpamewns 'rpe6c>saﬁuﬁ}
TEKCTOBKIH ITPONCCCOP (IR BBOAA TpebGoBamuit U cosanma o~memn;
ANEKTPOHHAA Tabmuua (g yIpamiesws  Marpuuasmu KOKTPOIS) u
CTICITHATBHO HANMCAHHAT NPOrpaMMa jula novcka :maucmocseﬁ MERTY

TpeboBaHMAMH.

OcHoBHOC PEMY IHeCTRO OMMCEIBAEMOTO NOAXona K
[POTOTHIMPOBAHHIO COCTOMT B TOM, HT0 MHOIME GHYHKUMOHATLHLIC
CcpeAcTBa NMPOTOTHNA MOKHO pPeanvsoBaTh OwicTpO W nemero. Ecnwm
[OAB3OBATENH, TECTHPYIOLIKE OPOTOTHIL, 3HAKOMBI ¢ TPHIOMEHUAMMN,
YHTETPHPOBAHHLIMH B MPOTOTATL, MM HET HCOOXOMMMOCTH yHUMTLCA
HCTIONB30BaTh HOBBIE cpeacTsa Nnpororuna. lpodnemsr mpu pabore ¢
ﬂpOTO'l‘HﬂOM MOI'YT BOZHMKHYTH TOABKO TIDW TICDEKMIOYEHMH C OIHOTO
NPUACKEHHA Ha JpYToe. Ho 270 B 3HAMMTICABHON CTENEHM 3ABUCUT OT
UCTIONB3YSMOM ONEPAHOHHOM CHCTEMEL. Jina OPTAHW3AINH
NepeKIHOMEHHS MCAKILY IPHIOAKCHIAAMA HAMDOIES TUMPOKO UCTIOIRIVETCH
MEXAHH3M CBAZBIBAHWA H BHeApeHHs 00bexTos OLE or Microsoft {311.

He Bcerna BO3MOKHO HIM VYIOOHO WCTIONBIOBATE URITHIE
npAIOAKeHHs, JI18 CO3AHMA TPOTOTUIIOB MOKHO MCTIONLIOBATH fonee
"ronkHe! KOMIIOHEHTBL. DTO MOIYT ObiTh OTACHBHEIC HyHKUMW WM
OGBEKTHL, KOTOPHIC BBIMOJHAIOT CTICUMATHHBIE NEHCTBAA, HATDYMED
COpTHPOBKY, TIOHCK, OTOOpaKEHME AaunbiX v T4, [lpotorvmmposanue
HauMHAETCA C OmpejeneHHs ODmed CTPYKIYpsl NPOTOTANA, 33TeM
KOMTIOHEHTBI MHTCIPHPYIOTCA B COOTBETCTBHH C 3TOM crpykrypon. Ecam
HEeT KOMIOHEHTOB, BBINOJHAIOMMX TPEOYIONMECH (yHKIMM, BMECTO HitX
pa3pabaThIBAIOTCA OTAC/BHBIE NPOTPAMMMI, KOTOPEIC B OyaymeM Takke
MOMCHO TIOBTOPHO MCTIONIB30BATD.

BusyasbHEIC CHCTEMBI Pa3padOTKM MPHIOKEHHH, nonoonsie Visual
Basic, TNOMIEPKUBAIOT NOBTOPHOS HCTIOMHIOBAHME  KOMIOHEHTOS.
Pa3paloTUMKH CTPOAT CHCTEMY B WHICDAKTHBHOM DEAWME, OrpesenAn
unTepdeic B BUIe HADOPA IKPAHHBIX HOpM, TIONEH, KHOMOK ¥ MEHIO, DTH
anemeHTEl MHTepdeica MMEHOBANBL, M KDKABIM W3 HWX CBA3AN co
creHapueM 00paboTKHU CODBITHIA M JaHHBIX. DTH CLCHAPHM MOTYT

BLI3HIBATH TIOBTOPHO HCTIONE3YSMBIE NPOTPAMMHEIC KOMIIOHEHTSL.
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"pmmxcmu, CONEPXRaniy Merng
Gennie OOMACTH CICBA HA SKpaue), noia
W KHOTKH,  NPeACTaBney,, o

a)
obmacte CIEPH ol o A He
prKaMy  CPaBd PEREC Mocqe

CKHX VICMEHTOR HE IKPAHC PAIPAGG ey,
KOMTIOHCHTHT Oyay™ CB’I‘SE!HH C HiMpy, Tug:
e i HEOOXOMHMBIC JICHCTEHA, Ha puc. 69
Cpy3aNAME C HEKOTOPRIMH OTOOPaKAL MRy,

UPOBAHUA C NIOBMOPH LM
UCHOTEI08aHUEM KOMAOHERMOS

, PaHrAM [NPHMEPOM A3bIKA CLICHAPHEB MOJKET CJIYyZKMTb
oBonoaxa Unix {36], ¢ Tex nop 6bUTH CO3IAHE! ApyrHe 6osiee MOIIHbIE
by cosmanus cuexapues [26, 22, 33, 4*]. DT A3BIKM HMEIOT
yopamngiomme  CIPYKTYpH M Tpaduucckue  MHCTPYMCHTANbHBIC
CPEACTEA, PATHKATRHO YMEHBIIAIONIHE BPEMA Pa3pabOTKM CHCTEM.

Omucannpif 1OAX0A k paspaborke CHCTEM IPEIOCTaBIACT
BO3MOAHOCTS OBICTPO PaspadoTaTh OTHOCHTENBHO MAJIBIC M MPOCTHIC
UPHAOKEHHS, KOTOPHE MOTYT GbiTh MOCTPOSHS! OJHMM JIHLIOM HITH

80

HeOOMBIINM  KOMICKTHROM  paipaboTivkos. [l Soummumx cHCTeM
KOTOpHE JOKHBL  PAIPAOATHIRATECH  GonbmMmMK Ku:mexnmam.u.
nodo0HHIA D T bonee  caommo, NOCKOTTBKY Hé
CyMECTBYCT ABHOM APXKTCKTYPLL CUCTEMEL H YACTO MMEIOTCH COAHEIE
3ABMCHMOCTH MOAHKIY PATHUMLIME KOMIOHCHTAMA CHoTemst. B yrom
ApEMMHA TPYAHOCTER NPH DHECEHMM WIMCHEHWA B CHCTEMY Kpome toro
orpaHuHeH Habop KOMTIOHEHTOR, NOYTOMY GnisaeT Tpy Ho pca.nmm{,
HeCTAHAAPTHEIC TIONIL30BATENECKHE MHTepheRcH. OB
[IOKOMITOHEHTHEIH MeTOn paspaboTku, ofcyxaaemsdt ® tnase 14
gBgETCS 5ONEE MOAXOMRIIMM LA GONBINMX NPOrPAMMHEIX CHCTEM. ;

6.9. TIpOTOTHNMPOBAHEE BOILI0OBATEALCKNX MHTepdeiicon

I'padrueckue MHTEPPEHCHl TIONLIOBATENR B HACTOAMICE BPOMSK
ABAAIOTCH CTAHNAPTOM Ul MHICPAKTUBHEIX CHCTEM. Y CHIHA.
BKNAIBIBACMBIC B ONPE/ICTCHUE. TIPOCKTUPOBAHKHE U PEATH3ALI TAKOTO
prrepdeiica, COCTARIAIOT IHATHTCIRHYIO YACTh CTOMMOCTH Pa3paboTk
[IPHITOKCHH. Kak orMedaetcs B rnase |5, paspaGorumsu He A0MKHE
HABSALIBATE TOB3OBATENAM CBOIO TOUKY 3IDECHMA HA TPOSKTMPYSMBI
wrrrepdedic. TIoTB30BATENM NODKHEL IPUMMMATSL AKTHBHOS Y4ACTHE B
pouecce MPOSKTHPOBaNKSA HHTEPOeica. Takolh sarnan wa paspaborxy
yarrepdeica TIDHBEN K TOAXOAY, HA3BAHHOMY NPOSKTMPOBAHMEM.
OPHCHTMPOBAHHEIM HA  MO/IB30BATEIA (user-centred design) [2581,
KOTOpbI OCHOBAH HA TIPOTOTHMNMPOBAHMM WiTepdedica u yuacTuw
[10/B30BATE/ B MPOLIECCE €10 MPOCKTUPOBAHMNS.

B 5TOM acreKkTe TNPOTOTHIHPOBAHME — HEOOXOMMMAR HACTH
ppolecca TMPOSKTHPOBAHMA TONB3OBATENLCKOTO wutepderica. Ws-sa
JMHAMHYECKOH ITPUPOJIB! TIONB3OBATENLOKMX MHTEPHEHCOB TEKCTORBIX
ONMCAHUH W AMATPAMM HE0CTATOMHO Ans GopMupoBarys Tpebosanui
urrepdericy. [10ITOMY 3BOMOUMOHHOS MPOTOTHIAPOBAHKE C YHACTHEM
KOHEYHOIr0 IoJb30Barens - CIMHCTBRHHBIA  [IPUeMASMBIN cnocod
pa3paboTKu rpaguuecKoro urTepdeica U NPOrpaMMHBIX CHOTEM.

[enepatopei  uHTepdeicos — 910 rpadMuecKue  CHMCTEMBL
NPOEKTUPOBAHHA SKPAHHBIX hopM, T1e uHTePdEHCcH KOMNOHYIOTCA W3
3NIEMEHTOB THIIA MEHIO, TIOJ/ICH, MMKTOIPAMM M KHOTIOK, KOTOPEIE, B CBOIO
ouepe/b, MOKHO MPOCTO BHIOPATH M3 MEHIO W TOMECTHTH B SKPAHHYIO
(popmy. Kax yke ynoMuHanoce, CHCTEMbL 3TONO THNA — HeoOXOAUMaR
4acTh CHMCTEM NPOrpaMMUpOBAHMA 023  JAHHBIX. B- xuure 31}
PACCMOTPEH PAIL TAKUX CHCTCM. 'eneparopsl MHTEPHEHCOB COAAXOT
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7. B ueM MPEHMYWECTBA M HENOCTATKM IKCIIEPHMEHTATBHOTO
NPOTOTHIAPOBAHHA?
8 Kamne Meroms cymectsylor am OiCTpOH paspadoTku
npoTOTHNOB?
&

9 B ueM OCODEHHOCTE  TIpMMCuCHKs

AILIKOR  germeprorn
noxoncmu’?

Kmotensie cnaonal npomomunuposanue. NOCManosky
mpebe )satm_"‘- nposepPKa mpeﬁoea:mt‘c, npobaesn YRpasnenyst, npotaesm
CONPORONCOENIUS CUCMENB, NPOOICAMB FARIOME ) 13t KOHMPaxkmos, aimi
yeMEEPMOZO NOKOAEHNHA, 2EHEPAMOPE: uimepdeiicog ‘

Keywords: prototyping, production requirements, inspection
requirements, management problems, issues tracking system, contracting
problems. fourth-generation languages, generalors interfaces

Kalit so’zlar: prototiplashtirish, talablar o ‘rnatilishi, ralablarni
(ekshirish, boshgaruy muammolarim tizim kuzatuvining muammolar;.
shartnomalar tuzishdagi muammolar, to'rtinchi avlod 1), interfeys

generatorlari.

Y npaxuenaus

1. HiccneayMre BO3MOKHOCTE NPOTOTHIMDOBARWA & npolecce
pa3palOTKM [IPOTPAMMIIOTO obecncuens B pamei opramMiaumMW.
HarmumTe OTHET /14 BAlIEro MEHE/KEDa, TIOKAILIBAK KIACCH TPOSKTON,

e JOUKHO WMCHONB30BATHCA TPOTOTHTIMPOBAHME, W paccuwTaiite

OKUIAEMBIE 3TPATH M BHITO/Tbl OT HCNIONB30BANMS NPOTOTHITHPOBAHMA.

2. OfpachuTe, noveMy UIA paspaborkv Gomsmwx  cHCtem
KOMEH/IYeTCA IKCINEPHMEHTANBHOC NMPOTOTHIMPOBAHMKE.

3. Kakue OCODEHHOCTH A3BIKOB, monoOumix Smalltalk w Lisp,
CIIOCOBCTBYIOT NMOANEPKKE OBICTPOrO MPOTOTHITHPOBAHWN?

4. B xakux OOCTOATENBCTBAX BbI  PEKOMEHJAOBAM Ot
POTOTMIMPOBAHWE ~ KaK  CPEICTBO O0OCHOBAHUA  CHCTEMMBIX
TpeboBaHui?

5, OnMmuMTe TPYAHOCTH, KOTOPHIC MOTYT BO3HMKHYTH [IPW
MPOTOTUITMPOBAHWH BCTPOSHHBIX KOMITHIOTEPHBIX CHCTEM DEANBHOTO

BPEMEHH.
6. CnpoeKTHpyWTe MPOrpPAMMHYI0 CHCTEMY NPeoOpasoBAHUA
tpebopanuit B HopMambHyio cnemmpukao, [IpokoMmentpyHTe
MPEHMYIECTBA W HEOCTATKH CACIYIOWHX CTpaTerui paspadoTKK TAKOR
CHCTEMBI, N
+ PaspaGoraiite IKCTIEPUMEHTANBEBIA NPOTOTUN C TIOMOWILIO

a3pika, noaooHoro Smalltalk, OUEHUTE STOT NPOTOTHN, 3ATEM cenanTe
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s
0K ap,ontmpum‘i TPOSKT. He Gy

mncmwauu H MOIVIAMH Her, Ho
cemyionIe OMPEACIEAIE '
aro cHCTOMA (re.  YAOBReTBOpge,
neworema”), ONCPALMH  (Metoyy,
MPEAOCTARIAEMBIX Dy,
a7 M3 MOoaOvieH M MMelo
10 KOTOpBIX B3AHMOACHCTRY 10T

KOMTIOHCHT CHCTCMBL,  KOTOpgj;
_ KQNBKO CEPBHCOB JUTH APYTHX MOAy el
Imomunﬂ _arh CEPBHCEL OANCPKHBACMBIC  JDY TNy

Maayms MORET oyl HMXOIZA F6, PACCMATPHBACTCA Ka
K‘;wﬂ . o OAHO COCTOAT 3 PAJA JIPYTHX, Goree
SpXUTCKTYPHOTC  TIPOCKTHPOBAkMy
i @xmﬂypy CHCTCMBL. Qg
FRANETCR cxem NPEACTABICHHA Moneneii
s mbopa TPAPH ompcanHeM. B OTMCAHIH JI0JKHO Gbir,
cacTEMBl € COOTBET v"‘”m CoCTOMT CHCTEMA ¥ M3 KaKMX MOIy:ieH
VE33HO, H3 KaKHX T M”"m'w MOJIC/ICH CUCTEMBE]
pasHbIX CTOPOH. Kak npasuno,

; ijl&ﬂmm'm BPXUTEKTYPHBIC MOIeNTH.
7S jHAs MOJENb, B KOTOPOH NPECACTaRICHE]

,mmlgm WIH KOMTIOHEHTBL, paspabaTsiBaEMBIC B AaNbHEHAIIEM

2. /luHawwaecKas MOJETb MPOLIECCOB, B KOTOpO¥ NpEACTaBIeHa
OpraHH3aIHA POLECCOB BO BPEMA paboTEl CHCTEMBL.

'3 Hsepdedicnar  MOAENs,  KOTOPaZ OnpesiesAET  CEPBUCH,

k107 NOACHCTEMOI epe3 OOTLIAHA uHTepdeiic.

4, Monend OTHOWEHKH, B KOTOPBIX NOKa3aHb! B3aMMOOTHOLICHHA
MCAIy WACTAMA CHCTEMSl, HanpuMep MOTOK JAHHBIX — MCHKIY
MO/ICHCTEMAMH,

8

sce Gonee AETANBHOH MPOPaGory,,

Pan HCCNCAOBATENER NPH  OrmAcanMy T
nararoT HCTIOIB30BATH CTICHMANBHBIE AIBIKH ONMCAMUS a;)x CHCTEM
WICKTYD

pe
B sare [20] PACCMATDHRAIOTER OCHOBHLIC CRORCTEA 10X A3bikoB. B
OCHOBHBIMH APXMTCKTY PHBIMY AIEMOHTAMU  ABIRIOTCH xounom’:u’,.:“x
0 HHCKTOPB! (OOBCAMUAIOIIME IBEHLA), ITH AILIKK TAKKE r[pen;la'r'::o“
JHLIBI W PaBHIA MOCTPOCHMA APXHUTCKTYD. ONHAKO. wax u np\'r“::
i ncummuponslmme AIBIKM, OHM HMEKT OZIMH HEIOCTATOK, & m éuno-
BCE OHH NOHATHEI TOJIBKO OCBOWBIIMM HMX CNEUMaANTUCTAM B HOOUTH He
= ONE3YIOTCH HA NPAaKTHKE. DaKTHMECKM MCIONLIORAHME AILIKOR
Onma}’m aPXHICICWp TONBKO YCIOKHACT QHANHY CHMCTEM, “07!’0\&)’ b |
cynTal0, O A ONMCAHHM®  APXHICKTYD NYYIE MCNONL30BATS
He(popuamaﬂuc MOEIY ¥ CHCTCMEI HOTALMM, NONOOHLIE IIPEnnaraeMon
ymep y}m(pmmposanuuﬁ A3BIK MOoaenmposarvs UNML. ‘
ApPXMTCKTYpa CHCTEMEI MOXET CTPOMTLCA B COOTBEICTRUM ©
onpeReneHHOM ApXATCKTYPHOH MOZETBIO [126]. Ouens samwo 3sats ytut
MOaeTH, HX HeAOCTATKH, NPEMMYIIECTEA ¥ BOIMOKHOCTH MIPUMEHSHMS
B a310M rnase pacCMaTpHBAOTCA  CTPYKTYDHBIC MOACHM, MOIEITW
HHA H ACKOMIOZHLIAH,
BMecTE C TCM apXHICKTYPY DONBIIMX CUCTEM HEBOIMOZKHO ONHCATh
¢ MOMOMIBIO kakoi-mibo omHo# Monemd. [lpu paspaborke ornensimix
qacTel HOMBLINX CHCTEM MORKHO HCTIONB30BATE PAIHBIC APXMTEKTYPHRIE
soneny. Ho B TOM CITyHac APXUTEKTYPA CHCTEME! MOWKET OKAZATHCH
CHALIKOM CIIOKHOM, TIOCKOTBKY OyZeT mocrpoena mua xomGuHaiwmw
pASTAYHBIX APXUTEKTYPHBIX MOZIENeH. PaspaboTamk nomken nonodpars
paubonee MOAXOMALIYIO ~ MOACAB,  3aTCM MomubMmimposars e
COOTBETCTBEHHO TPEOOBAHMAM paspabareieaemoro 110, B paznene 7.4
paccmmpunae'ma npumep APXUTERTYPLI KOMITHIATOPA, 683prtomcﬁcn
1A KOMOWHALMH MOJICTH PEMO3UTOPHS 1 MOJIETH [I0TOKOB JAHHBIX.

ApXMTEKTYpPa CHCTEMBI  BIMAST  Ha TIPOM3BOMTENHHOCTD,
HANE/KHOCTH, yZI06CTBO COMPOBOMICHMA M JPYTHE XAPAKTCPHCTHKA
cuctembl. [10ITOMY MOMSNM apXUTEKTYDWI, BRIOPAHHEIC ANs JAHHOW
CHCTEMBI, MOTYT 3aBMCETh OT HeDYHKUMOHANLHBIX  CHCTEMHBIX
TpefoBaHHH.

I. [Tpoussooumensrocnte. ECIH  KPUTHHECKUM TpeboBaHueM
gBJIAETCA MPOM3BOJMTEIBHOCTD CHCTEMBI, CICAYET pazpadorars TaKyK
APXMTEKTYPY, 4TOOBI 33 BCE KPUTHHMECKHE OnepalK  OTBRMANO KaK
MOIKHO MEHBIIC TIOACHCTEM ¢ MAKCHMAIBHO MallbiM BIAWMOCHCTBUEM

MEAIY ~ HHMW. Yrobpl  yMEHLIIMTH B3AMMOJICHCTRME MY

Y npaBJlC
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Ap30BATH KPYMHOMOIYAbHEL
Ay4me HCTIO! ' © KOMIIO,,
womnoH cIpY: e JACMEHTEL Ty,
a HC METRHE S B 31OM CAYHac apXMTERTYPA MOy .
Mern,

s .
W(””pryx‘.ypy, B KOTOPO“ HaAnboOee Kp"'l‘nq
mwroy‘mﬂﬂy” mnauﬂ‘” Ha BHYTPESHHHX ypOB’l{m a npO:cckne
Mﬁ"’m"_ yposscit oCYIWECTRIFETCA HA Gonec gy, Co:(;:a
1
B arom Caysac ApXMICRTYPY ¢

YPOBHE: o
3 Besonacho! grobs! 38 BCE ODEPaLMH, ,mmumca)'cr

18K,
apoelrﬂ'Po"” reMbl, OTBEHANC KaK MOKHO MEHBINE 1107c Ha
CHM3HTB CTOMMOCTE paspaborkm HCTey,
pclllam.

wm W-
4, Hagewnocme: B ) CACRYCT  Pa3paboray,
¢ OEHHEM H3ORITOIHBIX KOMIIOHEHTOB, YTOD L MO

mxmtﬂypy ¢
0 saeRsTs OGRORIATS HX. HE MPCPBIBAX PadoTy cucrey
oTKa30yCTORIMBEIX CHCTEM ¢ BHCOKO:*;;

ApxuTesTyPH pACCMATPHBAIOTCA B L1358 18.

/ W‘f_ onposoxcoenus. B 31OM CAy43e  ApXHTekTypy

- cqeayer MpOCKTHpOBATE A ypOBHE MEJIKUX CTDYKTYpDHpx
, cHCTeMB KOTOPHIE  MOKHO qerxo  meMensTs.  TIporpamvng,
~oagmoume  JEHEHE, Opire  OTAS] em’; OT  TIpOrpamy,
Mﬂow aTtH mmﬂ-le. aner TAKKC TaTh C'l'pyx-'yphl

e opuie 10 ICPEICIENITDX apriTexryy
Hanpumep, [IA TOTO 4100bl TIOBEICHTE

[pOMIBOIATE/BHOCTE, HEOOXOMMMO MCTIONB30BATE KPYTTHOMOY 1bHbic

OHa COCTOHT H3 MEJIKHX CTPYKTYPHBEIX KOMITIOHCHTOE,

Foai  HeODXOHMO  YHECTH oba TpebopaHMa, CICAYCT HCKATh
m.wmoepmml’amyxe.ﬁmo CKa33HO, 4TO OJHH M3

mo&npmummmnpoﬁchomoms NPUMEHEHMH
pnnmm@xmmymweﬁmm PasHBbIX YaCTEH CHCTEMBL.

7.1. CTpyxTypHpOBaHHE CHCTEMbI

Ha mepeoM omane npouecca NPOCKTHPOBAHHA

epBoM 71 apXHUTEeKTYPbl

g:c:ma.m H& HECKOTbKO B3AMMOJCHCTBYIOUIMX TIOJICHCTEM.

: CaMoM aOCTPAKTHOM YPOBHE APXMTEKTYPY CHMCTEMbl MOXNHO

00paseTs rpaduteckd ¢ momomml  670K-CXeMBl, B KOTOpOIA
8

A e

(OICHCTEM B (PECTARNCHE! OTACIILHEIMH onoxamu. Ecim
TAKAKE MOKHO pazGHTH HA HECKOTRKO HACTEH, HA MarpaMme
QOPARAIOTCH NMPAMOYTOALHHKAM U BHY TPU DonBinMx DNOKOB.
WM MIOTOKM YTPARICHMA MERKIY MOACHCTEMAMH
Takas Onox-cxema naer  obmee

oTNeNEHBIC 1
AOACHETEMY
9TH wacTH W3 :
[loTOKH AAHHEIX
oﬁmua'lamﬂ CTPCIKAMM.

"pc,nctan-'lCHHc O CTPYKTYP® CHCTEMBL
Ha pue. 7-1 (IpeICTABICHA CTPYKTYPHAA MOIEh APXHTEKTY PRI o
cucTeMB!

yr[palh’lelmﬂ ABTOMATHHECKON YNAKOBKOW PasiWiHbiX TUNOS
KTOB. (OHa COCTOMT w3 Heckonekux gacred, [loncwcTema
,wa_-."o;xcum

y3ydaeT 0OBEKThI Hil KOHBEHepe, Onpeaennes THIT 0OheKTa
4 ppioupacT A HErO COOTBETCTBYIONMH THIL Y TAKORKH. 3arem 0OBeKTH!
p— KoHBEHEPa, YNAKOBHIBAIOTCH W TIOMEMIAIGTCA HA Apyrow
<OHBCHED: [IpuMepsl APYTHX apXWTEKTYp MpUBECHS! Ha puc. 2.2 W 2.3.
Bace (Bass. [29]) cumTact, 4TO noNOOHEIS DIOK-CXeMbl ABIRIOTCH
5e‘;none'3m=mu npeACTARIEHUAMH CHCTEMHON apXUTEKTYPhL, NOCKONbKY
o3 X HETB3R HMYero y3HaTh HH O NPUPOAS B3aMMOOTHOTIIEHHMIA MEAK LY
KOMTOHCHTAMH CHCTEMBL, HH o§ ux ceoMcreax. C TOMKMA 3pPeHUA
ApaboTIHKa (POTPAMMHOIO ODECTIEHRHMA, ITO abCOMOTHO BEPHO.
OTHAKO rakMe MOJZISNA  OKaszhiRANOTCA >bPexTMBHBIMM  Ha 3Tane
BapHTENBHOTO NPOeKTUPOBAHMA  CHUCTEMEL, D14 MOIENhL HE
¢ ee NoMONIBIO YAO00HO IIPEACTaBUTE CIPYRTYPY

[eperpyena JETATAMH,
CTPYKTYPHOH MOJCTM ONPENCHEHbI BCE  OCHOBHBIS

cuctemsl. B

oCHCTEMBL, KOTOpPBIE MOKHO paspabarsiBaTe HE3ABMCMMO OT

OCTANBHBIX [TOICHCTEM, CIEJOBATENBHO, PYKOBOIMTENE MPOLK A MOKET

pacnpencxmrb paspaboTKy ITMX MOACHCTEM MEKAY Pa3THIHBIMA

HCTIOTHATEIAMM. KoHeuHO, Ui TPEACTABJICHWA  apXMISKTYDhl
TONBKO  OJIOK-CXEMBI, OAHAKO  monoOHOS

HCNOJB3Y I0TCA HE
npegcrasne}mc CUCTEMBI HE MEHEE TIOJIE3HO, MEM IPYTUE APXHTSKTYPHBIS

MOJIE/H.
KoHEUHO, MONHO pa3padareBath OONEC NCTATMIMPOBAHMBIS

MOEM CTPYKTYPEI, B KOTOPBIX OBIO OBl TIOKA3aHO, KAK WMEHHO
[OACHCTEMBI PA3NENAIOT [AHHBIE M KAK B3AMMOACHCTBYIOT ApYr C

oM. B 3TOM pas/iene paccMaTPHBAKOTCSA TPH CTAHAAPTHBIC MONSIH, 2
WMEHHO: MOJE/b PETO3HTOPHA, MOJIENTb KIMCHT/CEPBEP W MOJRIb

aBCTPAKTHON MATITHHBL.
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cucmemsl ynpasreHusR asmoOMaMuUYecrKo;

)mmekoﬁ

Puc, 7.1, Baow-e¥eMa

7.2. Moaeas penosaTopi

ro0sl OACHCTEMBL, COCTaBIATONIHE cucTeMy, paboranu
o wath 0OMeH uropmarmein. Obmen

HCTIONB3YEMBIC JAaHHBIE XPAHATCA B
i scem noacucreMaMm. Monens

o Gase AARHBIX, AOCTYTHO
ppmTpet ycrions30BaHuH 0askl TAHHEIX,

BoMBMECTBO CHCTEM, 00pabaThiBalONIMX Bompime  06BeMbI
JAHHBIX, OPrAHW30BAHE! BOKPYT COBMECTHO UCNOIB3yeMOH Da3bl AAHHBIX,
wmH peniosuTopus. [I0ITOMY MaKas MOXCIb HOAOWIET K NPHIOAKCHHAM,
B KOTOpHIX IAHHBIE CO3AI0TCA B OTHOH NOJCHCTEME, 8 MCTIONIB3YIOTCA B
JpyTOH. npmwpm MOTYT CIHyXMTh CHMCTEMBI  YIPABJICHHA
HHOPMAIHEH, CHOTEMB! aBTOMaTHIecKoro npoekTupoBanua U CASE-

%

h

anc =
":‘ocl it onc:pmmmumﬁ cucTe
ciie TOro, Kak Owuia npyMeneHa U nonaepEkms

Ha p¥e. 7.2 ppencTasicH HPIMED SPXHISITY DI AHTerpupoRaHor
- (‘_A\SE-MHC"T’W"'"TO"' OCHOBAHHR 1A Ha CORMETT 0
oM perosrropun.  CuMraercs, wro anx  CASE-cpe i
STHO MCTIONBIYEMBIH  PENOINTOpUM B pmp.&&“:?‘c‘m
apiickoi kommamme# ICL 8 npouecee 0031;3}1:
mit [234]. Hluwpokyio msectHOCTS 312:

armcAHHBIX Ha A3kike Ada. C 1ex nop muorue

3, L]
ML;’:;’%O“& cHcTeM, H
(‘ASE- cpenctsa paspabaTRBAIOTCA  C  MCNOMRIOBAHMEM  OOwero
p‘cnoiimpm‘
Tiporpasaniadil
pRpAKTR

2 Apxumexmypa uHMEZPUPOSARHO20 HAbopa CASE-cpedcme

Puc. 7

CosmecTHO  WCMoa pIYEMbIE  PEMO3MTOPDHA  WMMEKT  Kak

ppeuMy ILeCcTBa, TAK ¥ HEAOCTATKH.
| O4eBHIHO, YTO COBMECTHOE MCIIONB30BAHKE DOBbIMX 00BEMOB

1x HhPEKTMBHO, TIOCKONBKY HE TPeOyeTCs TepeiaBaTs NaHHbIE U3

OO} TIO/ICHCTEMBL B JpyTrHe.
9 C apyro# CTOPOHBI, TOZCHCTEMBI I0NKHEL OBITH COTZIACOBANbL C

JOIEBIO  PETO3HTOPHA JAaHHBIX, OTO BCEr@ TIPUBOIMT K
1e0BXOMMOCTH KOMITPOMHCCA MERAY TpeboBaHuAMY,

npemnmeuwm K Kaxaod mozacucreme. KOMIPOMMCCHOE pelieHUe
JoyKeT TIOHW3UTH HX TIPOM3BOIMMICIBHOCTE. Ecrv dopmars! NAHHBIX
HOBHIX TOJICHCTEM HE  TOIXOMIT NOA COrNacOBAHHYKD MOJNENb

NpeACTAB/EHMS [AHHBIX, MHTErPUPOBATH TAKWE TIONCUCTEMBI CNOKHO

WTH HEBO3MONKHO.
3. TloAcHCTeMaM, B KOTOPBIX COAIOTCA IAHHBIC, HO HYKHO SHATD,

KaK 9! J1AHHBIE HCTIONB3YIOTCA B APYTUX NOJCHCTCMAX.

9N



e BHH C COrIACcOBAHHOR MOICTLIO 1y,
s, [TockoreRY qoee 0OBEMH! AHOPMALIHH, MOTCPHII AN, Ta'"ﬂx
[lepenod cHCTeMBl Ha HOBYKQ MOnens, Jlammx
-m‘al"'“‘i coAHBIM; 8 [1OpOi JIRC HEBOZMOMK IRy thix
X penoSHTOPHEM TAKHE CPCACTEA, KX pesepp,
B HHS GCSODHC"OCM YIPaBIeHHE AOTTYTI0N
05“’}“" ; ot as0BaHBL TOCKOTEKY  BXOnsy "
e 48 pieM, DTH CPEACTBa BBINOHIOY ,manB
He JARHMAIOTCH ApyTHMH BOITPOCaMy 5
cBOR fbl, K pasHBM NOACHCTEMAM NMDEXBAB R0 1.
6. C apyroH % ooy (€I0NACHOCTH. BOCCTANOBeHyy ‘:
s’ parmy AGHHBIX- B mozieH peras Pt KO BOEM TIOACHCTeMa
pescpBHPOR L awoBas NOTHTHIE.
M;;c' e Herios30BaHHSA PENOHTOPHA PO3pawy gy,
4 OICHCTEMB! copMecTHMBI € COrAACOBAHHOH  MOJe L
ecan m: senoCpEACTBERHO {HTerpHpOBaTE B CHCTEMY.
Jeriziz i ohe MosH O3HTOPHH H3 HEC
g (OHBx0 CAQKHO PAIMECTHTE pest P KOITb Ky
g HHKHY TH npo CMBI, CBA3AHHBIE

HCTEM HCKYCCTBEHHOrO

B
eqroM, @ Y“pwm
ARABIE H3 peTioIHTOPHA. Jna ¢
Honom3y 0 aE ATHTCPHATHBHBIA [IOAXOZL OH OCHOBaH Ha
"pagouch 05 ' KoTOpas HHHLHHPYCT IIOACHCTEMbBL TOr 2,
xor1a KOHKPCTHEIC ASHAHC cramopgTes goctyribiMK, Takoit moxon
. o R DT T PO
S——— g,womoscymmmspaﬁmenﬁ].
7.3, Moaens kaneHT/cepBep

Mogess  @pXHTEKTYPHI xMenT/cepsep  —  9TO  Moacnb
pacnpeseneRROM CHCTEMBL, KOTOpOiA [10KA3aHO PACTIPEACTICHUE JAHHBIX
POLECCOPaMH. Moze/s BEIIOYaeT

H NIPOLIECCOB MEAKTY HECKONIKHMH
TPH OCHOBHBIX KOMIIOHEHTA.

|. Habop 4BTOHOMHBIX CepsepoB, MpEAOCTAB/IAIOLINX CepBUCHI
mpyTRM  nojccTeMay. Hampumep, cepsep CHAaTH, KOTOpBIHA
PeOCTARIAET YCIYTH NEHaTH, (ainoBsic CEPBEPEI, NPEAOCTABIAIOLIHE

CCpBHCH  ypaBieHWs (ailnaMy, W CepBep-KOMITMIATOP, KOTOpBIA

TIPCIUIATAET CEPBHCHI 110 KOMITATHPOBAHMIO HCXOAHBIX KOJAOB MPOrpamMM.
92

KOTOPHIC BLI3RBAIOT
CHUOTEMB  KIIMEHTHI

CEPBRUCHI,

; B,
Habop K‘;::;::aw, B KOHTEKCTE
M cTEMaMM. JlonyckaeTes NAPAILICTLHOS
poB KITMEHTCKOW (IpOrpaMmst.
K/MCHTHL [OJYHArT OCTyN ®
o aanpera Ha TO, STOOBL KIUCHTE! M

m,;no-
e e HeT HUKAKOT
urte. Ha NIPAKTHKE, OAHAKO, MONRIL

A
WB[;IP HA OIHOM Matl
B 4 off C LA HE HCHIONL3Y €TCA.
‘:‘2 cerP B;;‘K FHATH pmeHa JOCTY ITHBIX CCPBEPOB M CepBHCOn,
pHcHTP! neno)‘“l ABTISEOT. B TO %€ BpEMA cepBepaM HE HYRHO 3HATh
10! pie OFH wToB, H px KOIAYeCT g0. KaueHTHl TI0yHaioT AOCTYI K
e mend m:;nocm, pAAEMBIM cepBepoM, TOCPEACTBOM yTAJEHHOTO
~am. ¢
cepB ;
pRI3083 npouauyp
Cems ¢ Sansion NPONYCKHOR CHOCOBHOCTSIO
Cepeep Cepaep FADETeXcTORSIA
| or08 Woeo goTorpadui cepsen
Gadine K0S Updposse TUNepTesCToRaR
QoTorpaduu care

=) &=

puc, 7.3. Apxumexmypa GubnuOmesHON cucmeMbl PuIbMos U
(pomozpaguii

OpraHM3OBAHHOM 1O  THMY MO
cideHt/cepBep, NoKasaH Ha puc. 7.3. D10 MHOTONOML30BATEIBCKAA
[HIiepTEKCTOBAA CHCTEM3, [Pe/IHA3HAYEHHAN [IIA TIOICPIKKH OUOMMOTEK
(prreMOB H dororpadwii. B uell CONMEPKMTCH HECKOIBKO CEPBEPOB,
KOTOPBIE PA3MEILAIOT PA3IHIHBIC TUIIB! vemadaiioB ¥ yNpaBnaioT MMU.
Buneopaitmi TpedyeTcs Tepe/aBath OBICTPO ¥ CWHXPOHHO, HO C
OTHOCHTE/IBHO MAJIBIM PaspemicHHOM. OHM MOTYT XPAHWTECA B CHKATOM
C  BBHICOKMM

cocromimy,  Qotorpaduu  NOIDKHbL nepesaBaThCs
paspeiuiermeM, Katanoru A0IKHbL obecrieunBaTs paboTy ¢ MHOKECTBOM
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cpEaM ¢ HCTIOBSORAHHUCM THIICDTCK Y,
i

TH
QAACPRMEATS rpaMMa  SBIsETC
"I cerrckas PO * Tpogyy

Jaeck e coM NOAL3OBATCNR.
W ONHO MCTIOMBSOBATE TIDH Peamyyy,
meﬂf'{CCP’cp P, KOTOPBIH MOUICPAMBaeT g :(""
ag

oaxod * peno3uTO
: 1 e ~reMBl, HMCIOIHe OCTYN K PG“OI!HTODHK)
reMbl. o1 QOBMHO Kaaaan NoJACHCTEMa yn-pam‘xct‘

CHC
M ‘m‘gu‘rﬂﬂ‘- OBO gpcM' pa6oru CEPBEPH H '“"'e!m,,
nipu oOMEHE OOIBIHME oﬁbeMamH

cober AaRHBIMIL et Mbi, CBS3AHHBIE C MpoI
npobre 5 = TYCKuHo
:gmﬂ)’“'c passHTHEM BCE Gonee DRICTPBIX Cerei; e
o Iips

Crioco0HOCTEI GEHHE.
TepaeT CBOC 3H3 AyIECTBO MOTETH KIHEHT/CEPBED COCTONy

mﬁoﬂﬂcw 4 pacnpcne.ﬂeﬁﬂoﬁ APXHTCKTYPOM. [
ora AR p COTeBMX CHCTEMAX C MHOKECTRO
HCI'IWC B cucTeEMY Jerko n00aBurs HOBRIf

B.
npomccopoc OCTATHHOM HACTBIO CHCTEMBI MM k0

ero
ceppep # yHTerpHpoBare wjicTEysl HB APYTHE 9ACTH CHCTCMBL. B riage
F’P’WH' 2 X CHCTEM paCcCMATpHBAIOTCA Gonee

uq:pam‘ﬂ}’l’”wwmw
niapodHo:

7.4, Mogeas a6CTpAKTHON MAIIHHL!

aBCTPAKTHOA MAITHHBL (r;uorna Ha3bIBACMasn
- oneIHpyeT B3aUMOACHCTBHE IOJICHCTEM,
W"’" mw:l:m Habopa ypOBHEH, KasKIbld M3 KOTOPBIX
Ona opramisyeT CHCTEMY ceppucsr, Kaamiii  YPOBCHS onpeaenser
sy, MAWAFHBIA  A3BIK KOTOpOH  (CEpBHCHI,
, yposWew) HCTOMBIYeTCH A peandsa
W aGCTPAKTHOM MAIUMHBL Hanpusep, Haubonee
cnocod A3bIKa NPOrpaMMHPOBAHHA
_ 5 ONPEIETCHAM WICATHHOA "g3pIKOBOM  MAUIMHEI" W
arAH TIDOTPAMM, HAHCAHHBIX Ha JIHHOM A3BIKE, B KO/ ITOH
m,mwmmmmmxoﬂmmﬁ MAIAHR
KOHBEPTHDYETCA B PEATbHBIA MAIMHHBIA KO
Xopoimo ¥3BECTHIM NPHMEPOM TAKOTO MOX0A3 MOXCT CITyKUTh
mogens OSI* cetessix npotokomos [352], obcykaaemas B pasieie 74.
Jpyrsm  mpuMepoM  ABISETCA  TPEXYPOBHEBAA  MOACETb  CPE/IBI
nporpasmuposatiA Ha Aseke Ada [66]. Ha puc. 7.4 msobpaxkena
94

R

no;xofman MOAENL M nléfcn'.léll(>, KAK C NOMOMGBIO MO 11 abeTpakTHok
D i OMHO TIPEACTABUATE CHCTEMY WIMUHUC TPUPORAKWA Bepeytii
Cqu'l\:Ma mwnﬂucrpup(mulma HCDCH“ OCHOBAMA My Ynpasneuuy
vy 0OBEKTOB. H  NPEIOCTABIACT  Cpeacm®a m  nonHoro
eryst KOHPHIYPALCH CHCTEMBL (CM. rasy 29). [Uis noepsim
yIPaR/IeHHUA Kouburypaumet  ucnomeayercs  cucrema
i HHCTPHPOBAH KA OOBEKTOB, MONICPAMBAIOAN CHCTEMY  athi
X ¥ CEPBUCHI YTTPARICHUA OObEKTAMM, B cnoio ouepens, 8 cucteme
AHHLIX NOMACPIKUBAIOTCA  PAZIMYHELIE  CEPBUCHL, HampUMep
e — TPAHZEKIAMY, OTKATA  HA3AJ, BOCCTAHOBACHWUA W
Y e 1 ocTyTIoM. Ans ynpaBicHus Ga3aMu IAHILIX UCTIONEIYIOTC
Y esicTBa OCH OBHO#M OMEPALMOHHOR CHCTEMEL U ee HainoBag cucTeMa.

ne Wi
yrpast

c CcTB

Puc. 7.4. Modeab abCmpakmuon Mauuns 013 Cucmemsi
GOMUHUCPUPOSANUS € PCuii

MHOTOYPOBHEBbI TIOAXOM ODECTICMMBACT NOMMATOBOE PAIBMTME
cucTeM — NpH pa3paboTKe KaKOro-1udo YPOBHSA NMPEAOCTABIACMBIE M
CepBHCHl CTAHOBATCA JOCTYIHEI MOTBIOBATEIAM. Kpome Toro, Takas
APXUTEKTYPA JIETKO M3MEHAEMA W TICPEHOCHMA Ha pazHbie rnatdopmst.
MsmeHesve HuTepdeiica moboro YPOBHS MOBIHAET TONHKO HA CMEKHbLH
ypOBEHb. Tak KaKk B MHOrOYPOBHEBBIX CHCTEMAX 3ABMCHMOCTH OT
MAITMHHOM MIAT(hOPMbI JTOKATN30BAHE HA BHYTPEHHMUX YPOBHSAX, TAKME
CHCTEMB! MOKHO peanm3oBath Ha IPYrux m\a'{(bopmax, [IOCKONBKY
noTpedyeTcA HIMEHUTH TOBKO CAMBIS BHY TPEHHUE yPOBHU.

HesocTaTROM MHOTOYPOBHEBOIO TOAXOAA ABISRTCA IOBONBHO
crokman  cTpyktypa cucrembl. OCHOBHBIE CpeicTsa, Takme Kak

ynpasierye (GainaMH, HEOOXOMMBIC BCEM AOCTPAKTILIM MAIIMHAM,
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OCTSBIIOTEH BHYTPEHHHMH  YDOBHAMM. o310y,
npel BATCJEM, BO3IMO = :
BIM [O/Ib30: HCHO, nOTpeoycTC"

S pHsM A0CTPaKTHOM  Mamimme, Takay 2Oty ™
SN

s YPO
x paspyICHHIO MOZITH, TAK KAK BHEMIHMif vy, ' iy,
e TOTBKO OT NPEAMECTRYIOMEr0 MY YPOBHS, HO 1 o g, :‘c; 33%5‘:«
v » .’Ilt T

ypoBHER.

7.5. Monean ynpaBieHus

aqH CTPYKTyPBl CHCTEMBI DIOKA3aHE! BCe :

2 oBa cOCTOHT. J{1a TOro 4100kl HOACHCTEM b ¢y':,?;:":l'enm‘ I
S4K CIHOE LET0C. HOOOXONMMO YNPABIATE MMM, B cy, OBy
ozenx Her (i HE AQDKHO OBITH) HHKAKOMH qu,opMa:nY:»fb,x

eri0, OABAKO paspaboTYHK gpxmemypm HOJKEH OPratuys, o
m“ EI CHCTEMB COIMACHO HCKOTOPOH MOACITH Y"Paknemm_‘ = Bary,
0TI OB HMEIONIYIOCA MOZIEITB CTPYKTY L. B mMonesx Yﬂpam:)pa”
4a ypoBHC APXHTEKTYPH! APOEKTHPYETCA TOTOK YTIpaBnenyg Me}:’;;

MOACHCTEMAMH.
Moaso FBBUICTMTE ZBd OCHOBHEIX THOA  Vipamnewy;

[POTPAMMHBIX CHCTEMAX.
1. Llenmpamisosansoe  ynpasienue. OmHa m3  nopcy e

[OAHOCTHIO OTBEYACT 33 YNPABJICHHE, 3aMmyCKacT W 3aBepmaer pat oty
OCTATBHBIX MOACHCTEM. YIIDABICHHE OT NEPBOH TOACHCTEMET MOKeT
nepeliTH K APYTOH TOACHCTEME, OJHAKO IIOTOM  0Bs3atenyug

BO3BPANIAETCA K EPBOA.
2. Vnpagienue, oCHOBAHHOE HA COOLIMUAX. 3aece BMecTo OMTHOIH

TIOICHCTEMB, mmmamoﬁ 33 YNpaBjeHHe, HA BHEIIHHC COObITHy
MOKET OTBEHATH MO0ax nocHcTeMa. CoObITHA, HA KOTOPBIE pearupyer

CHCTEM3, MOTYT NMPOHCXONHTH JHO0 B APYTHX NMOACHUCTEMAX, AHOO BoO
BHEIHEM OKDYHKCHHH CHCTEMB,
Mom_ YUPARACHHA JIONIONHACT CTPYKTYypHBIE Monenw. Bce
m PaHEC CIDYKTYDHBIE MOJEIM MOKHO peaIM30BaTh ¢
wnmaﬂnoro YIpPaBleHHWA MK  YIIPABJICHMA
OCHOBAHHOTO Ha COOBITHAX. ;

R Wmm YIPABICHHA OOHA M3 CHCTEM
A Ynipas s eT%paﬁomﬁ Apyrux noacucreM. Takue

s0UTH Ha B4 Kiacca, B 3aBuCHUMOCTHM OT TOTO,
R 1% napaIUle:leO P3O BAHO BLINOIHEHME

FEMBIX ITOICHCTEM.
apI206a-6038PAMaA. 16 e e

)rﬂ‘paw Mo{)e.’lb "

. ok BLI30BA MPOrpaMMHEIX MNPOUEYP ~ CBEPXY BHM3", B
oprall"ia ABTICHHC HAYHMHASTCS HA BEPIUIMHE MCPAPXMH TPOUSAYD W
KOTOPOH YIII:I rlepeaacTes Ha GoJjiee HMKHUE YPOBRHM wepapxun. Jlanuas
aepe3 BRI3OB (CHUMA TOTBKO B [OCETOBATENBHEBIX CUCTEMAX.
moae® r}"f’{';:)e).,,, Aucnenepd. TIPUMCHACTCS B TIAPATIGIBHEIX CHCTEMAX.

2, c1if KOMIMOHEHT HA3HAYACTCA JIACTICTHEPOM W yTpaBnseT
N 3aBepuieruem H KOOPIMHUPOBAHMEM JIPYTHX TIPOLIECCOB
aarmy CKOM- [Ipouece (BRIMOTHAEMAA MOACUCTEMA WM MOYIIE) MOKET
cHC’l'eMH-b ngpmmenbﬂo ¢ Apyr¥My mpoueccamu. Mozens Takoro Tana

TeKaT e B OCACAOBATEBHBIX CHCTOMAX, TAC YIPABAAIOMAR
npuMcnuMa EAIBACT OTHCTBHBEIE TIOACUCTEMBI B 3aBHMCHMOCTH OT
: HHEIX  cocTosHMa. OOBMHO Takoe

rpaMM
lf,?qe.mu" HEKOTOpBIX TEpeMe
2 BIICHME peanusyeTeA uepes ONEeparop case.
para MPEeACTaBICHA Ha pwC. 7.5. W3 rnasHoU

yope Moaenb BEI3Z0BA-BO3E
(MBI MOJYKHO BBI3BATH TIOITPOTPAMAMDI 1,2 A ER TOANPOT DA
;‘F_’f’"o anporpamsst 111 1.2. 3 NOAIPOTrPaMMBI 3 — O/Iporpamms: 3.1
i rn. Taxas MOUETs BBITIONHCHMSI TIOMPOTPAMM He ABAHEMCs
1.1 He OOA3ATENBHO ABAACICA HACTHIO

O CHETEMH

3.2
?mpywnopmn‘i — noanporpaMma
o rporpamMMal 1.

‘Wt.il ‘W\.zl \WS.\I\W&Z‘

Puc. 7.5. Mooenw 8bi306a-6036pama

[Toxo6HAs MOREnb BCTPOEHA B A3bIKM Mporpammuposanws Ada,
Pascal u C. YnpasneHHe nepexofuT OT NMPOrpaMmel, PACTIONOKEHHON HA
CAMOM BEPXHEM YPOBHE MEPapXvy, K TOAIPOrpamMme fojiee HHKHErO
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r $03BPAT YIpasieHu! B Touky +"
By

(POMCXO
TNy mpaRieHie oTBEHAET TA NMOAIPOIPAMMA, Koy,
L MOMEHT; OHB MOKET 100 BhIZBIBATY OPag

m’}”]‘“e

wHyTb ynpanname BRI3BaR) ek
mnupol'P““"’ QIeHCTBO AAHHOIO CTHIIR TIPOTPanm =
mmpofpﬂ"" e. Hood sepswmi TOUKE B MPOrPaMMe OYEBHIHO, PRy
K
m,,,,asnpaﬁ _p03BpaTa MOXHO HCTIONB30BATE  Ha  yp,
BEISORY wmmxun ¥ OOBEKTAMM. no»‘nlporpa_;,pu:}ic
KOTOpSIC  BBISBIBAIOTCH M3 ﬂpyrni

rpaMMHPOBAHH.
ecTectBEHHO PYHRUMOHATLHEIMA. Onkakg g,

AIBIKE
Ww%w CHCTEMAX g’nepaxmn B O8berray
MHOTHX ar B BWAC TPOLEIYP MM QYHKIWH. Hampinsep,
(""Mﬁ Wﬂ%ﬂ copsne M3 APYTOTO OOBEKTA MOCPe CTRON
' ~TEYROHICTO METO/A.
v 2 qHas TPHPOJA MOACITH BbMBa-B(ana-ra
ApOARAAIOTCA B OTHOCHTEILHO  NPOCTOM
a Tawke NpH BHIOOpE CHCTems,

lipesmeymecTsa MOACT
ynpaam
armex, HeAOCTATOK MOJIC/IH, KaK Bhl

apgnHse TIOTOKOB 7 5
3 KOHKPETHEHA B £
orseaaomel 18, COCTOMT B CHOKHOF 06paboTKe HCKTIOYHTEIBHEIX

W 106 wcmmwm Mozes  HEHTPATHIOBAHHOIO
wE1. [lomoOHas MoOaess 4acto

Has pic. CHCTE
214 NEpaTeIbHO

. " cHCTEMEX PEATBHOTO BPEMEHH, B KOTOPBIX HET

OTpaHUYECHHH. LlenrpansHerii

MHOMKECTBA  TPOLECCOB,

xomTpoLicp  YTPABACT BHITIOHEHAEM
HCTIOAHATETBHBIMM MEXAHH3IMAMH. Cucrema,

ACTIOAB3YIOMaR TAKYH0 MOJIETb YTIPABICHHA, paccMOTpeHa B I71aBe 13.
OT HEPEMEHHBIX COCTOAHMA

Kortponep CHCTEMBL, B 3aBHCHMOCTH
CHCTEMBL, OTIPE/ICIAET MOMEHTHI 3amTyCKa WM 3aBEpUICHHS NPOLIECCOB.
O npoBepseT, TCHEPHPYETCA 1 B OCTAIBHRBIX [POLCCCAX uH(pOpMALHA,
7% TOrO ¥ToGH 3aTeM 06pabOTATE ee WM riepeaaTh ApYIHM TIPOLIeCccaM

Ha obpabotky. OB4HO KOHTpOIIEp paboTaeT IOCTOAHHO, NPOBEPAA
JIATIHKH ¥ APYTHE NPOLECCH HMilH OTCICKHBAA W3MECHEHUA COCTOAHMA,

103TOMY JIBHHYI0 MOJETh WHOTAA Ha3BIBAKOT MOJETBIO C 0DparHoi

perio
3Ta MOJIE/TB BKITHOYACT?

Puc. 7.6. Mooenb YEeHMPAIUIOBAHHO0 YRPAGIEHUR OAA CUCmeMbt
petmbnozo BPEMENU

Bonpockt /Ui CAMONPOBEPKH 1 KOHT PO
Yr0o TAKOE APXHTCKTYPHOS NMPOCKTUPOBaHMe?

1.
2 Kakue CyIIECTBYIOT ITAIIbl ADXUTCKTYPHOIO MPOCKTHPOBAWMA?
3. Kakue pa3pabaThiBalOTCH apXUTCKTYDHEIC MOAETAT

4. KaKOBBI JOCTOMHCTBA ¥ HEJIOCTATKM COBMECTHO MCTIOME3Y EMBIX
AUTOPUCB? }

5. JlaTs ONpEIEICHHE MOJCIH KITACHT-CCPBEP, KAKMS KOMIOHCHTEL

6. UTO TAKOS MOJETE APXHTCKTYPhI abCTPakTHOM MayWHEL!
7. Kaxue¢ CymecTByioT THMBL  YIPABIIEHUA B NPOrpaMMHBIX

cuctemax’
BYIOT MOJISITH HCHTPATM30BAHHOIO YIIPABICHHS?

8, Kakue cymect

KawueBbie CJIOBA’

apxumexmypa  npoZpamMHozo
cucmeMbl, MOOeUposanue  ynpasnents,
'30“{!1‘!1{9"“00"1!7.

nOOCUCMEMA,  MOOYIb, NPOU3BOOUMENLHOCD,
Be30NACHOCMb,  HAOEICHOCMD, YOOGCMEO  CONPOBONCOLHUSR,  MOOERD
Modend

penosumopus, WoOenb  ApXUMEKMypul  Kiuenm cepsep,
apxumexmypot abe YeHMPATU30BARKOR YNPABIEHUE,

apxumexkmypHoe  NpOeKmMuposaHue,
obecneueHusl, CMpPyKmypuposanue
MOOYALHAA  OEKOMNOSUYUR,

MPAKMHOU MAWUHDL,
ynpasiienue, OCHOGAHHOE HA cobumusy, Modens Bb306a-6036pAMa,
MOOeIb Qucnemyepda.



K ords: architec rural design, software architecture, ’
. M{yg paanagement, modular decomposition, s, b\:',‘,‘s""":
module Wm security, safety. reliability, mj"""”abil};}f’em,
" . model client/ server architecture model of the abj‘ ] the
MW W"I:e o management managementi, based on everits Strae,
returm e che model of the controller. a \ cajy.
Kalit so’zlar: arhitekturaviy quihalasjhnnsh, S 1y

yisekturasi fizim 8 si, bashgaruvni modellashtirish, mo;m
W rizim  bo Tag? modul,  wrumdoriik, himaoyai gy, :,
panfsiziik S homchiilik, fmansy  quiayligl, repozliorly Sl
Mgmaﬁttmmi modeli, abstrakt mashina arhitekturasi mog,;;
__iaan boshgarniy, hodisalarga asoslangan bos hqan,\f'

2. Coaasite TAOmALY. OIMCHEBAIOIIYIO NPEUMYIIECTBA
CTpyKTYPHBIX moneacH, oOCyAnaBmmMxcs g

3. Mpempoasc TOZXOASWIO CTPYKIYPHYIO  MOJEMs  ang
~ » Cocrena ABTOMATHYECKOH TNPOAAKM  FKEIE3HOAOPOAKHbBIX
GraeTos. :
+ Cucrema BEACOKOH(EDCHIH, yNPaBAACMaR KOMITBIOTEPOM, ¢
BOTMOAHOCTEI0 OHOBPEMEHHOIO MPOCMOTPa KOMIIBIOTCPHBIX, a8y IHO- H
e, Poﬁov-ym KOTOpBIH yOHpaeT OTHOCHTEIBHO CBODOAHBIE
mpoctpanciea, Hanpumep Kopuaoph. PoGor aomkeH (QuKCHposarth

4. Ha ocrose sribpannol moaeu paspaboraiire
CHCTEM ¥3 TpEEymero ynpaxsenns. Caenadte NpearionioKeHus o

TIOYeMy MORENb YNPABJCHUS BH30BA-BO3BPATA
)ELIBHOIO BPEMEHH, YIIPAB/IAIOLIIMX

NEPEHCTICHHEL Hytke AXOMAIYI0  MOZENb
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[lakerias cHcTeMa OOpaboT KM JaHHEIX. KOTODAX HA OCHOBAMMK
06 OoTpaboTaHHLIX 4acaX W CTaBOK 2apaboTHOR TUlaThL
AKH HA FAPIIATY NEPCOHANa W nepenaeT undopmaumio s

m“bopmallm
d)opympyc:’r 3an
HaHK.
Habop MHCTPYMEHTANBHEIX TIPOTPAMMUHEIX CDEACTS OT PAZHLIX
[IPOM3BO uTeneit, KOTOPBIC JOAHb! padoTaTh COBMECTHO,
< Teneamuommﬁ KOHTPOIUIEP, KOTOPSIA OTREMAST Ha CHIHAIL,
NOCTYNAIOUIHME OT YARICHHOTO 010K YTIIPABICHMS .
7. OBcyauTe APEMMYLISCTBA ¥ HEJOCTATKH MOASNM [OTOXOB
THOM MONEM B TPEANOIOKCHMM, 4TO HEOOXOIMO
HYI0. TaK ¥ PaCnpCACHTHHYIO BEPCHM

pazpabo
po Oro NPWIOACSHHA.
8. Cymecrsyer nea HAOOPA MHCTPYMCHTAIBHBIX CASE-cpencre.
HeoOXOAWMO CPABHMTL WX. [poayMaifTe, Kak 3T0 CACNATH C NOMOUBIO
CASE-cpencrs [61].
AONAHOCTS

Ha30BOH MOICIH
9, [TpeanonoXnM, CYyUIECTBYET KOHKPETHAs
rpaMMHOTO obecneucHusn”, €ro poabL COCTOWT B

"apXUTCKTOp PO 2
MPOEKTHPOBAHHH CHCTEMHOM APXWTEKTYPH! HE3aBMCHMO OT TOrO, Ans
AKOTO 3aKa3uUMKa BHIMONHACTCA NAHHLIA TPOSKT. Takas AOKHOCTH
aHWw, 3aEMMalomeiics paspaborkoi T10.

MOKET OBITh, HAIPUMED, B KOMIT
Kakue TPYAHOCTH MOIyT BOZHMKHYTH TIPM BBEACHWM JIAHHOW

JODKHOCTH?
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groTet P s o6paboTKa MAOPMAIBIK COCPCAOTOYe f{’:
2 MmaiMHe, a4 PpacipeacicHa Mm‘;

raxas CHCTEME: WCAATETBHON
5 cosmmorepams. TpH APOSKTHPOBANMM PACIDENe e 11y 1y
HecKOTEKHMH HOPO 0OIIEro: ¢ MPOCKTHPOBAHHEM mof;c,r'o
cpcreM, % we creayer pad cnell"d’"‘lecm
wﬂ‘o : H i W3 HHX yaKe ymumEaT?Ch BO Bseneuuu =
ocobesOCTER. - apXHTEKTYPBl KIHCHT/CEPBED. 3Meck oy
0 W H
r1asc 10 op# 5 o,upOG )

QBCYRIBTCA %5 4 WA PACTIPENCTICHHLIE CHOTEMB! TIOMY iy,
10 AOIKHEL OBITS 3Hakomy,

, | HX [POCKTHPOBAHHIL. Jlo HEAABHEIO BPCMEHHM pce
¢ 0cODEHHOCTRMH 5 OCHOBHOM MBMAHCH LCHIPATH3OBAHHEIMY,
mw cucTeMbl Ha OmHOH rAaBHOH BLMMCIHTETBHOH Maumue
( ‘ﬁ’ : seiMe) ‘C MOAKMIOYEHHBIMHE K HEH nipuuuanamx. Tepmunany,
paxTHGeCKH G SAHMATHC: obpaboTKOH HMHOQOPMAlMK —  pce

e BEITOTHATACH Ha [AgBHOH MAIIHHC. PazpaboTumkam Takmux
cTeM HE IPEXORIOCH 3aTyMBIBATECA O npobaemMax pacipeieneHHpIX

03 ﬁ

Boe COBDCMCHHBIE

Tpw Gombimex K18CC2.
. [paxianAsie TPOPAMMHBIC cUCTEMBI, NPEAHA3HAYCHHBIC I
TOTBRO HA OJHOM NEPCOHATHHOM KOMITHIOTEPE HITH paboueit

cramp. K HHM OTHOCSTCE TEKCTOBBIC MPOUCCCOPHL, JTCKTPOHHbIC
Tafms!, rpaHYecKie CHCTEMBL U T.11
2. Borpoennsie CHCTEMSI, IPEAHA3HAYCHHBIC JULA paboTel Ha
O/IHOM TIPOLIECCOPE M0 HA HHTETPHPOBAHHOH T'PYTITIE MPOLIECCOPOB. K
HHM OTHOCATCA CHCTEMBI YMDABIICHHA ORITOBBIMM  YCTPOHCTBAMH,
pmn;mnm:wﬁopamum.
3 Pacnpenienciubic  CHCTEMBI, B KOTOPHIX  MPOTPaMMHOe
obccriedcive BHTOTMAETCH HA C1AGO MHTETPHPOBAHHOW rpymne
W’mﬁm NIPOLIECCOPOB, CBA3AHHBIX Yepe3 ceTh, K HuM
<°'“°°"°’°“°'““‘v MATOB, PHHA/VIEKATINX KAKOMY -TTMOO HaHKy,
mm‘ TEALCKHE CHCTEMSBL CreTembl [10 KO/UIEKTHBHOTO MONB30BAHMA H

[POTPAMMHEIE CHCTEMBI MOKHO Pas/elUTh Ha

102

B HACTORAIIES BPEME MOKIDY IEPCHMCHCHHEIMM  KIACCAMM
WMHLIX CHCTEM CYIIECTBYIOT HETKME [PaHMIM!, KOTOpWE B

mporpas 2 ™
sucitmem OynyT BCe Oonee cruparecs. Co spemenem, xorna

REICOKOCKOPOCTHRIC OECTPOBOAMBIE CETH CTAHYT WIMPOKOAOCTYITHEIMM
TORBHTCH BOSMONHOCTD JMHAMUHECKH MHTCTPHPORATE yCeTpolicTea oA
{HBIMH  MPOTPAMMHBIMHM CHCTEMAMM, HANDHMED MICKTPORHBIC

opramaﬁzepm ¢ Hoee OOMMMH CHCTOMAaM K.
B xewre [81] BBUIENEHO WECTh OCHOBHBIX XAPAKTEPHCTUK

PACTIPENISIEHHAIX CHCTEM.
1. Coemecmnoe UCHOTL306ANUE  pecypcos.  PactipeacnieHHie

CHCTEMBI  JOTIYCKAOT COBMECTHOE HCTIONBL3OBANME ANMAPATHHIX W
[POTPAMMHEIX PECYPCOB, HANPUMED IKECTKMX JIACKOB, NPUHTEPOS,
paitnos, KOMIDUIATOPOB ¥ T.JL, CBA3AHHLIX [OCPEACTEOM CETH.
OueBHaHO, HTO pa3ieneHye  PECYPCOB  BO3MOKHO Takke B
MHOTOTNOJIE30BATCIBECKHX cucTeMax, OJHAKO B 3TOM chyyae 3a

OCTARTCHME PECYPCOB W WX YIDABACHWE JIOIKSH OTBEYATH

HBI KOMIBIOTED.
2. OmKpuimocs, ITO BO3MOKHOCTE DACIIMPATE CHCTEMY TYTEM

AOGARIeHWH HOBBIX PECYPCOB. PacnpeneneHunie cHcTeMBI — 31O
OTKpHITHE CHCTEMB, K KOTOPHM TOAKWOHAIOT annaparHoe u

[POrPaMMHOC 00ECNEYSHHE OT PAIHBIX MPOH3IBOIMTENCH,
3. IMapaaensyocmy. B pacTPEACICHHBIX CHCTEMAX HECKONBKQ

NPOLECCOB  MOTYT OJHOBPEMCHHO  BBITIONHATBCH  HA  PAIHBIX
KOMIBIOTCpAx B CETH. TY TIPOLECCEl MOTYT (HO HE 0OR3ATENbHO)
a3aMMOEHCTBOBATE IPYT C IPYTOM BO BPEMA X BRITOIHSHWA.

4. Macuimatupyemocinb. B npuHUMIE BCe DACHpPENeNeHHbe
CHCTEMBI ABIAIOTCH MACIITAOMPY EMBIMH: qTO0B  cHCTeMA
COOTBETCTBOBANA HOBBIM TPSOOBAHMAM, €C MOKHO HApPALMBATE
NOCPEACTBOM JI00ABACHUA HOBBIX BBIMMCITHTSTLHRIX PECYPCOB. Ho ua
MPAKTHKE HAPAUTMBAHHE MONKET OTPAHHIUBATECA CETHIO, 00 BEMHHIIOEH
OTHENBHBIC KOMITHIOTEPS! CHCTEMBI. ECiY NOAKIOMHTH MHOPO HOBBIX
MAMMH, TPONYCKHAR  CTIOCODHOCTS ~ COTH  MOKET  OKM3ATRCR

HEAOCTATOMHOM.
5. Omrasoycmoinugocns, HaIMEHe HECKOIbKIUX KOMITBIOTEPOB W

nyGsomposanus  wHpopMalmK  O3mANACT, 910
PACTTPEJIETIEHHbIS CHCTEMbI YCTOHUHBEL K OTPEACICHHEIM ANTAPATHHIM #
NpOrpaMMHBIM ommbkam  (cm. rmasy  18). BONBIIHHCTEO
PaCTIPEIGNICHHBIX CHCTEM B CIIyHae omMOKK, KAk TIPABMIO, MOrYT

BO3MOKHOCTS
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a0, TTO TIPH paspaboTKe NMPOrPAMMHLIX TIPOIYKTOR HAMOOIeE
LM ABIHETCH UMEHHO 2TOT MOMEeHT, Ecimm nac HHTEpeCYIOT

crirHy10 QYHKUHOHATEHOCTS. [Tomsmng o
TOIBKO B CIIYHa€ CETEBBIX OUmMb oy H

o Opt 48
HTO NOBL30 BaTcﬂx)
1

poTe R HCTBO O3HAYAET.
10 CBO :
it 6. waxmm,o "pospaqrmﬁ AOCTYT! K PECYPCAM M B ¢
0 PacHpPeACICHHH pecypeop :

=m-a5neu o
g OT HHX CP pide : X KOHKDETHBIE 3
BpeNs QKo B MHOIHX  CTy4ad HaHus oo
CHCTEME: cHCTEMH 1OMOrarT [OAB3OBATIO JIyHIIC HC"°"53OBam
CHCTEMaM  TDMCYm  p,.
HCHOCTATROB: CHCTEMBI 2
CIOMHOCNTD: PacnpeacncHHbIC ClOXKHea
. : HaMHOro pyaHee noHATE H OIICHHTH cBOﬁCTBa
W“‘W cHCTEM B LIEJOM, @ TAloRe TECTHPOBATH 3TH CHCTEMp;
A OCTE CHCTCMBI 3aBHCHT He
qqech MPOMIBOAHTEIBH -
cxopocTH paboTB! OAHOMO QpONEccopa, & OT MOJIOCH! NIPOIYCKANUA cery
cKopoCTH PadOTH! PasHBIX nporieccopos, TlepeMeinas pecypest us
:moii yacTH CHCTEMBI B ApYTYI0, MOAHO pamEKanbHO NOBTHATL Ha
nPOH3BOHTENBHOCTS CHCTEMBL.
(OBBHO AOCTYT K CHCTEME MOAKHO N0y YHTS ¢
B CeTH MOIYT IPOCMATPHBATLCs
Toaromy, B pacrxpenenemmii CHCTEME HAMHOrO

HH mpmamcl
«  Vnpasviesmocns. CHCTEMA MOKET COCTOATH M3 PAa3HOTHITHBIX
MOTYT OBITH YCTAHOBJICHBI Pa3HBIC BEPCHH

ROMIBIOTEPOB, HA KOTOPHIX

omepaiporEmx  cucres. OmmOkM  Ha OAHOHW MAIIMHE MOTyT
DACHpOCTPAHHTSCA HA  ApYTHE  MAIIMHBI C  HEnpeICKasyeMbIMH
nocaescTamaus, Tloatomy Tpefyercs 3HAYMTENBHO OOIbIUE YCHTHH,
4T00B! YIpaBAATS B NOAEPAKHBATS CHCTEMY B PADOYEM COCTOSHMM.

»  Henpedcxazyemocme, Kax u3pectHo BeeM nosb3osarersim Web-
CeTH, peakiy DACTIDEAENEHHBIX CHCTEM Ha OTIPECIEHHBIE COOBITHA
HENPEACKA3YEMA ¥ 33BHCHI OT TOJNHOM 3arpy3KM CHCTEMbI, €€
OpraHM3aUMH K CeTeBOH Harpysky. Tak Kak BCe 3TH MApamMeTphl MOTYT

TOCTORHHO MEHATHCA. BPEMA, 33IPAYEHHOE HA BRINOJNHEHME 3anpoca
fONIb30BATENA, B TOT WIH MHOH MOMEHT MOXKET CYUIECTBEHHO

PazaHyaTecy,
A ﬂpr; oﬁcm?:lsjnp:mwc:c: HEJOCTATKOB PACIIPE/IENCHHBIX
HCTEM B XHMTe MPEACIACTCA PAA KPMTWYECKHX npobiem
npoe

KTHPOB3HHA TAKHX CHCTEM (Tabj, 8.1). B 210#t riaBe ocHoBHOE

BHHUMaHHE
yAeIsercs apxmmypfmpacnpemeuuoro 110, tak xak =

posar

aHaAuHM

JHBTH‘: remBl, OOpPATHTECh K  CTICUMATMIMDOBAHHBIM  KuuTAM 1o

i)acanﬂeJ'C“m’m CHCTCMAaM.

Ta6mmua 8.1. TipoGaemMnb! NMPOCKTHPOBARMS PACTIPCALICHHEIX
?qu—ei";;-—‘foﬁcanue =
s

PACHIONAr BJOTCA Ha)|

us —
gympoBaRAs 5
gpoe_aa%m Pecypcsl B PACTIPEACICHHOR cHCTeME
pasHBIX KOMNBLIOTEPAX, NOITOMY CHCTEMY WMEH PECYpCOoB|

caeayet NPOIYMaTh TaK, 4ToOk nonsoratens mormw Ges|
TPYAA OTKPHIBATE HEODXOMMMEIS 1M PECYPCHI 1 COLLIATHCR |
i

Ha
yHUHIHPOBAHHOTO yKasatens pecypeos URL, xotopas|

ONpEeASAeT
SerKOBOCIPHHMMARMOM
wnenTHOUKAMKH OONbmas dYacTs PECYPCOB  OKAKErcs

|

|e0CTY MHOM NONB30BATEAAM CHCTEMBY

jix, [IpMMEpOM  MOXeT  CAyRMTL  Chcrema)
Web-cmpanv Bes!l

agpeca
CHCTEMSL "

¥ YHHBEpPCANLHOH

- —)
|
\

|

—_—

i

VHMBepcanbHasa
apdexeHas peamzaims npotokonos TCP/P = Intemet|

juis OONBIIPHCTBA DPACNpPENRNEHHBIX CHCTGM — CIyXaT|
npumepoM Hanbonee sdderxrusroro cnocoba OPraHWAAUMH|

‘Bsanmoneﬁcmm Mexay komrboTepamu. Ojnaxo Tam, rne'.‘
W npouee|

KomMyHHKALHH

Ha
HAKNAABEIBAKOTCS

paborocnocobHoCTs Internet u

HANSKHOCTS
TpeOOBaHMA,  MOWHO|
cnocoﬁmn'\

cak
|

NPON3BOIMTENLHOCTS,
CTISUMANbHbIE

BOCTIONBE30BATHL AL TePHATHBHBLIMM
CHCTEMHBIX KOMMYHUKAMA

KauecTBo
CHCTEMHOTO CepBHCA

: |
KauecTso CEepBMCA, NPQIIAragMOe CHCTEMOM, QTPAKART ee|
NPOM3BOAUTENBHOCTL, PAGOTOCNOCOOHOCTS | HAAEKHOCTS. |
Ha XayeCTBO CEPBHMCA BIMAST LeNsil DX :bampoa:’.'
DACTIPOie/IeHHE CHCTEMHBIX TIPOLIRCCOB, PACTIPeASIEHNE|
PeCYPCOB, CHCTEMHBIE 1 CETEBLIC aNNAPATHLIS CpencTBa w‘.
ot

| BO3MOKHOCTH AUATITALME CHCTEMBL \

‘ ApxHTEKTY DA

NpOrpaMMHOr0
ofecrieyeHns

ApxutekTypa NPOrPaMMHOTO obecrneyeHns OMUCHIBACT
pacnpenenenne CucTeM

\
{

HBIX QYHKIMH DO KOMUIOHSHTAM|

\

CHUCTEMDbI, & TAKKS pacnpeneiieHue FIHX KOMIIOHEHTOB HOI'

npoueccopam. Ecm HeoOxonMM
KAYECTBO CHOTEMHOTO  COpBHMCA, BbI0Op
APXHMTEKTYpPbi OKA3BIBACTCH pemalommM GaxTopoM
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CHOTeM A -
l>acm)cnenenuhlc cHeTeMsl ODBIMHO PA3PadaTLIRAKOTCA HA OCHOBS
POBAHHOTO AOXOA. DTH CMCTEMBI CO3NAIOTCE W3

paClwmemmw
o mmapanwe oDECTIMI e HIe Tak
KT"O‘Op“em
BAHHBIX 4aCTeM!, KaKAAH W3 KOTOPEIX MOMKET

HEOOXOAHMBIC XAPAKTEPHC Ty, o
avgeﬂ%ﬂmﬁ ‘A;D'lﬂf"mm rpc6y¢m“ FHATH "pem“)'ﬂlecr:: 2;1(360 UHTErP 23
cw'ﬂf—“” pacnpcoﬂmm\' CHUCTEM. 3nec o mcpcncmcﬂuo B'&BHMOIleHCTr'BOliaTb KaK C MNOIR30BATCIEM, TAK W C
® qaCTAMM CHCTEMBL. ITH MACTH TIO BOZMOKHOCTH JIONAMLS
jiezaucHmMbie  cobmimua.  Tlporpamwimie  ofhexTal,

pe TAKUX NPHHLMIIOR, ABAAKTCA CCTCCTBC“"HM{A

yTOOB!
p,,,mq,m\,- apxHTEeRTYP
uuenoﬂ"““ m" paacmcw*w‘ THN3 apXATERTYD PACTIPCACNC iy
il B 37O MOZIETH CHC peal PO " ocHo
cHcTEM. yenm cepsep. B 310 TEMY MOH : s |
1. WDMW Kt cep,.ﬁa APEACCTABIACMBIX ccPBep;mO Ko,moﬂe.mmn PACTIPE/ICACHHIX T R OTI R IS WS AR OME &
mﬂmmb Ka‘ M ccpaepbl H KJAMCHTHI 3Haqmc~‘.l[>!“ Ko“ue‘lm“cﬁ OebeKTOBy pCKOMCIjA}'IO CHAYANA I‘poqui’ Sy \2 :
oTHHAK) Bnpyl' zlx!&’ci i saTeM BHOBD BEpPHYTHCH K AWHOM riase,
e AYE Hpeo obwexmos. B 3TOM
2 Ww}w Mw;:r”’ H CHCTeMY ;J:};lae §.1. MHOTONpPONECCOPHAR APXHTEKTYPA
- CHO
wemay Cepacp” ' Habop aHMO/ICHCTBYIOUMX  00ne ;
npeACTasHT® KaK "ee’r ocoBoro 3HAYCHHA M:Tos. Camoit  1POCTOM pacTpefiCiCHHON  CHCTeMOM  ABANCTCA
: ROTOPBY HE w;onbaosarcnm HC cv'u‘ec Ay Mﬂomnpoueocopﬂax cucrema. OHa COCTOMT M3 MHOMKECTBA PAsIAHHLIX
FOCTABITHROM copsucos ¥ X 3 TByer [POLECCOB: KOTOpBIE MOFYT (HO He OOAIATENLHO) BRIMIOMHATECA HA
meccopax. [JaHHAt MOACTL HACTO HCTIONB3YETCR B DonBIMX
' TEMHBIC KOM HEBIX TTPO y
B il CHCTEME Pa:’:;‘;lc::cnporpa\im ¢ or;OHc,m,l cpcTeMax peabHOTO pemeni. Kak BBl y3HaETC U3 [aBhl 13.
MoryT OBTE pwﬂmnmﬂ g8 pasHbBIX . Mo c.-';lp s cHeTeMbl coOHparoT HHHOPMALMIO, MPMHUMAIOT HA €€ OCHOBE PSS
§a pasHBIX THOEX npoLeccopo 'ﬁcn JAHHELX, } OTIPABIAIOT CHrHANBl  MCIOJHMTCIBHOMY Mcxamnuy,[ ool
B e cioooie, yImMenseT CHCTEMHOE OKPYZRCHHE. B npuHuMne BCE TIPOMNCCCEL,
cOOpoM HMHGOPMALME, TPUHATMEM D AR

ONMHUTEIBHBIM MEXAHWIMOM, MOTYT BHITIOMHATLCA Ha
pe TOA YMPABICHUEM IUIAHMPOBIIKA JATAHAN.

yrpaBJieAHeM HCTl
TIPOLIECCOPOB TOBBITIAST

HECKOIBKHUX

W 18 PACTIPEACTEHHBIX cAcTEM
[POTPAMMHOE obecnieserHe, KOTOpOE MOro O6l YIPaBIATE OTHMM

HACTAMM H garh BIAHMOACHCTBHC M obmen PiCTIOMB30BAHHE
JAHHRMH MCHKIY HHME [paxencymounoe npocpaAMMIOE 0Decneyenue (POHSBOAMTEIBHOCTD CHCTEeMBbI M 08 CNOCOOHOCTL K BOCCTAHOBACHHIO.
OTHOGHTCA HMEHHO K TAKOMY KITaccy [10. OHO HAXOMMTCA Kak Obi PacnpedeleHME  TIPOLECCOB  MEAIY  TpOlEcCopany MOKET
NOCEPEAHMHE MEAZY PasHBIMH acTAMH PAcOpENe/ICHHBIX KOMIOHCHTOB nepeonpeeIATECA (nMpUcyLiE  KPHTHHECKHM CHCTEMAM) WM Ke
CHCTEMBL. HAXOMTHCS TIO7, YIPABIEHHEM [MCTIETYEPA TTPOLECCOB.

B cramse [37] ONMCAHH Pa3THIHBIC THIIH! TNPOMENYTOHHOTO [10, Ha puc. 8.1 mnoxasad NPUMEP CUCTEMBI TaKOro THna. D10
KOTOpOE MOWET NOAACPHKHBATL pacipeeNieHHbIC suaucerna.  Kak [EHHAs MOJeNh CHCTEMbI YyIPaBICHWA TPAHCTIOPTHEIM NOTOKOM.
npaswo, Takoe 110 COCTaBAsETCs 3 TOTOBHIX KOMTIOHEHTOB U He ['pyniia pactipeeNeHHBIX TATHHKOB cobupaeT MHOHOPMALIIO O BEIMIHHE
Tpeliyer OT paspabOTIMKOB CIIIMATBHBIX nopabotok. B kauectse notoxa. CoOpaHHBIE [AHHBIC TIEPEN OINPABKOM B WCTICTHRPCKYIO
npruepos  npoMexyrodsoro 10 mokno NPHBECTH  NPOTPAMMBI oGpadaTsiBAOTCA Ha MecTe. Ha OCHOBARMH oIy ueHHOM HH OPMALWH
ynpamieHns  ElaumonedicTsHeM ¢ OajzamM  JJAHHBIX, MCHC/LKCPBI OrepaTophl MPHHAMAIOT PEIICHHMA H YNPABIAIOT ceetodopamu. B ITOM

KOMMYHHKALMOHHBIC nmpUMepe /UL YTIPABJICHHS JATHHKAMM, JMCTIETYSPCKOR 1 CBETOQOpaMH
UMEIOTCH  OTIENBHBIE JIOTMYECKHME MPOLLCCHL 1o MOryT OpiTh KaK
B HameM npuMepe orr

uHcekTops # Ap. Jlasee B rnase Oyser omucaHa CTpYKTypa

pacripeseneHHLIX CHOTEM KaK Kace npomesytounoro [10.
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OT/IC/IbHBIE ITPOLIECCRI, TAK 1 TPYHNA MPOLIECCOB.

BHIMOMHAKOTCA HA PA3HBIX nponaccopax.
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1 b CoOnpOYECCOPHR CUCTIEMQ YRDABACIHUSL Oty
Puc. 8.1 mpancnopma ke

ONHO eHHO BRITIOIHAOMHE -
Cncmu; Of&&mmca pwﬂpeﬂe-’lcunux,:n(;;imﬁo
;pomm oqHOrO OpOTIECCOPa, PeaTH3OBATH pac"Pe.ue,{e? B
CHCTEME = wmcﬂt Tpyaa. Omonaxo npH C(’Tiaa,::e
- HBIX nmrpaumm CHCIEM HC Oéa?&Ttnb H
opammaTCY  TQEBEO  OF PACIPEACICHHBIX  Crctew.
cHCTEM TAKOTO THRA, TI0 CYILIECTBY, HCI’]OJbesye'rcg 12:

2 0 W NIPH TIPOCKTHPOBAHFH CHCTEM PEATBHOTO Bpesgepy,

8.2, ApxuTeKTYpa KIneHT/CepBep

B raase 10 y#e paccMaTpHBanach KOHLCHLMA KIHEHT/CepBep. B
apxHTERTYPe KAHERT/CEpBep NPOTPAaMMHEOS IIPHIIOKEHHE MOICIMPY etey
K Habop m MPEAOCTABIICMBIX cepBepaMM, M MHOMXecTso
sHeKTOB, HCTOLSYIONIHX 37K cepsuckl [264, 2*]. KiuenTh nonus
3HaTH 0 JOCTYRAHX (MEIOUIMXCH) CEPBEPAX, XOTA MOTYT M HE MMeTs
IPeACTARIEHMA O CYMIECTBORAHMH APYTHX KIHEHTOB. Kak BUaHO M3 puc,
82, ma KOTOPOM MPESACTABAEHA CXEMA PACTIPEAETICHHOH apXUTEKTYpsI
KIKCHT/CEPBED, KIHEHTHI H CEPBEPHI NPEACTABIIAIOT PA3HBIC NMPOLIECCHI,

108

109

uc. 8.5).
(p B aTOM Mmojend BCA pabora
BHINONHAIOTCA HA CEPBEPE. Ha

sl TIPE/ICTABNCHUA.
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ma. B 3TOH MOACTM cepuep
3 crapmmu, Ceresunc

cmige0 KIMEH

g b maq AN o
2. Mode: un Ha KIMEHTCKON MAUIMHC Peani3oBang Qi — e
yapaanseT m;nloneﬁcrsuecnonbsosarcncm CHCTeMBI, Pabor, "epCOHMBa 3anycmu0u1“ B emel-6poy3p H  NOJLIOBATENHCKWH
mmo,;ema M _Vc’poi;: e peanmoaﬂﬂl“’m BHY TPH CHCTEMBL
wHTCP g
o —
]
MM
Moasns
JancTore
Ko
JOMe, iU RAUEHIY CE,
i iy = Puc. 8.3. Modeau MOHKO20 U MOACMO20 KIUeH moe
!
' [nasHBIH HeJOCTATOK MOISIH TOHKOTO KnueHta — OOnbLIaN
yAKCHHOCTD cepsepa W CCTH. Bce BHIYMCIICHWS BBIMNOJHAIOTCA Ha
zzggepc a 5TO MOMKET MPHBECTH K IHAYMTETLHOMY CETEBOMY TPAhuMKy
wekdy KIHeHTOM H ceppepOM. B COBPEMEHHBIX KOMITRIOTEPAX

nocTaTodHo ALIMMCITMTEIBHOM MOIUHOCTH, HO OHa MPaKTHYECKH He

YpoBe:s SuNOMHEHNS B
HCnoB3yeTCa B MOOETH TOHKOI'O KIIMEHTA DAHKA.
HanpoTHB, MOIS/TH TONCTOrO KIMCHTA VCTIONB3Y LT

BEITHCTHTENBHY 1O MONIHOCT  JIOKATBHBIX MamMi. # YPOBCHb

] BHITIOTHEHAA PHIOKEHHA, H yPOBEHD NPEACTABICHHA NOMSIIAIOTCA Ha
ol anigiing KIHEHTCKHH  KOMITBIOTED. Cepsep 3[eChb, TO CYLIECTBY, HBIACTCA
_f;—-' cepBepoOM Tpalmxmlﬁ, KOTOPBIH YTIPABIACT BCEMM TPAH3AKLASMH Das
sannbix. [IppMepoM APXMTEKTYPbl TAKOTr O THTIA MOTY'T CITyKMTh CUCTEMBI
' GaHKOMATOB, B KOTODBIX GaHKOMAT SBASCTCA KIMSHTOM, a cepsep —

Puc. 8.4, Yposnu npospansio20 npuioNcenis
HEHTPATBHBIM KOMITHIOTEPOM, obcnyKMBaIONMM  Oazy JAHHBIX 1O
ToHKHA KAMEHT JBYXYPOBHEBOH APXHTEKTYPhl — CAMBIN NPOCTOM pacyeTaMm ¢ KITHEHTaMH.
Ha puc. 8.6 mokaszana ceTesad cucremMa GaHKOMATOB, 3AMETUM, 4TO

::::yO;G )n:peaqm CYIIECTBYIONMX LCHTPATH3IOBAHHBIX CHCTEM (CM.
e cma,p::xrr'mypy Kimert/cepaep. [lop3oBaTebckuil HHTEpdeic
sl mﬂ Ha TIEPCOHANBHBIA KOMITHIOTED, 8 CaMO

mmwoeﬂm BHMOAHSET GQyHKUMM cepBepa, T.c.
g 2o TPOLECCH NPUI0KEHUA 1 YTIPABIAET NAHHBIMH. Moaesb

;:com KIHCHTA wﬁn;;mo TAKKC peanmsoBath TaM, 1€ KIHEHTHI
AR OGbliibie Ceressie yerpokicTBa, a  He

1 :
1l

' fanKkOMAThl CBS3AHE ¢ §a30H JAHHBIX PACUSTOB HE HANPAMYIO, A HEPE3
MOHHTOP Tee0OPAtOTKM. DTOT MOHWTOP ABIAETCH TPOMEIKYTOUHBIM
3BGHOM, KOTOPOE B3AMUMOJEHCTBYST C YANCHHBIMM KIIMEHTAMM “
OpraHM3yeT 3aNpockl KIMEHTOB B MOCIEA0BATeILHOCTD TpaH3aKLMAK 114

- pabotet ¢ Oasodt nammbix. Mcnonwsosamwe [IOCAEA0BATENbHBIX



chOeB  1O3BOANeT ..
(% Te
Mg

cepeep QIS cemi OAHKOMamMog

Puc. 8. 6 Cucmexa RIUEHM

[lockossy B MoAcAH  TOJICTOrO KIHEHTd  BBIIO)He
CpUOACHER OPrEHH30BAHO donee 3¢ P e
VIIPABNATE TAKOH CHCTEMOM CIIOKHEES, 3necy

woIeTH TOHKOM KIHCHTE.

gy WOKCHHA MEAIY MHOKCCTBOM Dasmix

SATIHH. oCTh 3aMeHB TPHIOKCHHMA HPHUBOIMT K er;)
Ha BceX KIMCHICKHX KOMINBIOTEPAX, wrg

AHC T LIHH
WW PACXONI0B, ECIIH B CHCTEME COTHH KJTHEHTOB.
[osenerme #3nka Java H 3arpyAKacMblX areToB TO3BOIHIN
o MOMeTH KTHCHT/CEPBEP, KOTOPHIE HAXOMATCA rie-To
W m MOZCTAMH TOHKOTO H TOACTOro KIMeHTa. Yacts
TpOrpaNM. cocmunonm APUIOACHUE, MOKHO 3aIpyZaTh Ha
KIMERTCKON MAITHAE K2k arvIeTh! Java B TeM CaMbIM PDasrpy3HTh CEpBep

Hemepleiic n0b30BATEAR CTPOMTCA  11OCPEACTBOM Web-6,

KoTopRUi 3amyckaet armeTsl Java, Oznako Web-6poy3epsl 0T pmx;xo::;lpni
gmmm ;n:;w'upcm Web-6poy3epoB 0T OIHOTO
s " BHNOJHAIOTCY 0aMAAK0BO. bosee pannue
| Wlm , | CTApLIX MAIOMHAX HE BCEr/a MOrYT 3alyCTHTh
ameTsl ChenoeaTeNbio, Tako# MOAXOR MOAKHO MCIIONB30BaTh

TOMbKO TOT/3, KOTTA B YBEPEHEL, 41O

e A : ¥ BCEX NOTB30BATENEH CH

Y"mgm Bpoysepsl, coBMecTHMBIE C Java. i

npoGaeMol mﬂ POBHCBOH  MOJETH  KIHEHT/CEPBEP  CYIUECTBEHHOH

Tex M s P fmmm Ha JIBYX KOMINBIOTEPHBIX CHCTEMAax

H YIDABICHAS MaHHNMY, [] ACTABNCHNA, BRITOTHEHHA NPHIIOKEHAA
~ OITOMY B A3HHO¥ MOJIE/IH HACTO BOZHUKAIOT

142

Tabupy eMOCT H10 ¥ TTPOM3BO/ATETE
cEAZaHNBIE ©

00 1

s fpﬂ‘po,m MOJIeNs TOlll:O

i pHEM cucTeMOH, ecnH ucno;’u,
npobIeM,

HOCTEIO, SCIH

-

jenTa, Moo NPOGIEMEI,
FyeTCA MOASTH TONCTOrO KIHCHTA.

HEOOXOMMMO — DPUMESHHTD
BHEBYIO MOJIETb APXUTEKTYPEI

KTypE YPOBHAM NpPCACTABICHIA,
MH COOTBCICTEYIOT

Mpl C amacu
o K1

ooaAXoaA — TPEXYPO
aﬂbﬁpwm:ep (pwc: 87).B 3TOM APXHTE

5 apxumexmypa ragenm/cepeep

Puc. 8.7 TpexyposHeed

[10. nocTpoenHas 1o TPEXyPOBHEBOW MOZCTH

ApXHTEKTYPA
\HT/CEPBCP: ge Tpedyer, 4qTobGBl B CETH OBLIM oOBeauHEeHB TPH

KOMI“’KYICPHNX CHUCTEMBL. Ha O0AHOM KOMrﬂ»lO'repe-cepaepe MOXKHO
BHHOJ_T“CHHe anJlO)Kele, %1 y“paBJleH“e JAHHBIMHA KaK

m’ﬂmb H
¢ cepBephl. B TO 7K€ BpEMH, oC/H TpeboBanua K

OTAC/BHBIC JOrHMECKH
cHCTEME BO3PACTYT, MOKHO Gy/IeT OTHOCHTC/IBHO MPOCTO pasaeUTh
JKEHMS M YTIPABICHHE JAHHMMA 1 BBINOHATE WX HA

SEITOTHCHHAS npraAo
pasHBIX rpoLEeccopax.
BaHKOBCKYI0 CACTEMY., MCTONB3YIONIYIO Internet-CepBUCEl, MOXKHO
pear308aTh C NOMOIIEIO TPeXypPOBHEBOH SPXMTCKTYPHI KIHEHT/CEPBCP.
ACTIONOJKEHHAA Ha IJIABHOM

Fasa [JAHHBIX PAactcTOB (0bBIMHO P
KOMIBIOTEpE) HPEAOCTABIACT COPBMCHL YTIPABICHWA NAHHBIMW, Web-
cepBep MONICPKMBACT CepBMCH! TIPUIOKEHHS, HANPUMED CPCACTEA

A

riepeBOAd JIEHEr, TEHEPAIMIO OTHETOB, OIUIATY CHeTOB W IIp.
KOMITHEOTEP 0B30BATENA C [nternet-Opoy3epoM ABIAETCS KIMEHTOM.

Kax riokazano Ha puc. 8.8, ora cucTema macmTabupyema, TaK Kak B HES
OTHOCHTEIBHO TPOCTO NOOABATH HOBEIC Web-cepeepsl P yBEIHMEHUM
KOJIHYECTBA KIIMEHTOB.

Hcrob30BaHue TPEXypOBHEBOM APXHMTEKTYPhl B 3TOM TPUMEPS
I03BOMMIIO ONTHMU3MPOBATE NEPEAty AAHHBIX MEKIY Web-cepsepom U
cepeepom Ba3sl JAHHBIX. B3auMOASHCTBHE MEKIY ITHMH CHCTEMAMMH HE

06 3
S3ATENBHO CTPOMTH HA cranaaprax Internet, MOXHO MCTIONIL30BATE
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Korg

o KOMMYHWKALIHOHHBIC NPOTOKOIL! 1y -
3
e = STAESTEETS N
|
|

' faaee OWCTPb! =
| Dm0 \popHRIDE0 OT ORI ASHHA obpadaruisacy YPo
. KOTOPOC NOAACPAKHBA ol ~ FORR ___,_---——-"’
pONCHK, -,rn)'lm‘ i €T 3anpock k g q)c"“‘ln 3 — HHTCHCHBHBINM BRIMHCIEHHAMH, HAnPHMED
K <
PHPOBANHBIX sanpocos SQL Oase Hog ! FlpruronoHit
M N8B CTpYRTY SO ' T gy (OMIILISTOPBL, HO € He AN TETRHBIM O0HEeMON |
B HexoTOPHIX caysasX TPEXYPOBHEEYIO MOaens xy X ynpARIEAHA AMHHBIMIL )
H y _,_,-_.-f—'——-"‘— \
MOKHO mpgwcﬁ' § MHOIOYPOBHECBYIO, A0DaBuE e"“'cep,, '
Wt CepsCphL MHOTOYPOBHCBME  CHc B Chcre ep [piomeni, 8 KOTOpHIX 0OpACATEIBAIOTCA Gonpiuwe |
4 TaM, T¢ MPRUIORCHHAM HEOBXON TeMBL My saCCHRES ABHHBX (3anpocHl), HO © HeGo LM 0OHEMOM |
-~ O UM O 1 MO 1 |
mwmeﬂm c CTh Ha ARMHCTEHHTT 1§ CAMOM PHTOIKEHY 2N
sdopMBLOTH. B pasHBIX 038X AAHHBIX. B 5 A0C Ty, et SRS \
cepsep PACTONAracTCea TV S0 3TONy oo e
M pac MEXIY CCPBEPOM, na '_ Ciryyy [puroAeHis, {A@ NONLIOBATEINIO TpebyeTCH HHTEHCHBHAR '
SMQTHSETCR ppRICKCHHE, H cepBepaMH 0a3 JaHHBIX. OGney Ko1o oGpaboTKa paHHBIX (HANPHEMED, BTy ANMIBLHR JAHABIX mm\
cepnep cooupasT HHBIC AAHHBIC H Tpesac AMHRO M Gonpimse 0TbeMbL BEIMMC/ISHHR). et
pRIOFTHIH sgxiM 00pasoM, GyiIro OHW HAXOIATCH i) Hf iy Wvow?:au = 1\
B Oonoj 6a B apx"::l:;wm'a [IpuaoAeH ¢ OTHOCHTEIBHO NOCTOAHHBIM pabopom |
3e yoaCcTO Gy mxipaii Ha CTOpOHE MOJTB30BATENR, NpHMEHAEMBIX B l|
cpefie ¢ Xo 110 OTAXIKEHHEIM gucwemmx,\'ly_n‘ggm_leﬂnem
r__-..-—-———’ FoibIIHe MPHIOKSHIS C COTHSMM ¥ THICKUAMIS KIHSHTOR. |
|
‘ |
i Tpex)'POB“e“" " [IpunoKeHH, B KOTOPBIX YACTO MEHAIOTCA H JaHHbIE, Y ‘l
| unomy’PO"“e:a" ~ metomst 06paboTKH. |
apxHTeKTYP ‘l
| xnieHT/cepBeR TIpHAOAKeHNS, B KOTOPLDX BUTIOHACTCA AHTErpALMs \l
‘ ] S pRAWRICHS) MHOTHX HCTOYHHKOB .
i ,_,-—__—'—’_——' J—1

Puc &8 Pacnpeceieniasn apxumexmypa OaHKOBCKOU CucmeMsi ¢
ucnow3osanues Internel-cepeucos |

ADXMTEKTYP KIMeHT/CepBep, BHIOMpas HauGoree
NOTMOINUY0, AOTAHK YNHTHBATH pan (paktopos. B Tabn. 8.2

Talama 8.2, Tpumenenne
Kasent/cepsep - PasHBIX THIOB APXHTEKTYPbI

[ ,
Teyxypostieszs : Npuaoxenns
—TORXON Kaeurs m-nmmfmiﬁ,,m,pm |
7 ¥ YTIpaBneHus J
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8.3. ApXHTeKTYpa pacnpeAeeHHbIX 00BeKTOB
B Moge/IH KIMEHT/ CepBep pacnpeneneuuoﬁ CHCTEMBI MEWILY
(IHEHTAMH # CEPBEPAMH CYNIECTBYIOT Pasinytui, KauenT 3anpaumsacT
CepBHCBI TOTBKO Y cepsepa, hq HE Y APYTUX KIIMCHTOB, CEPBEPhl MOTYT
WmouﬂpOBaTb KaK KIMGHTbHl W 3anpalliMBaTh CEPBHUCHL y ApYIrux
CepBEepOB, HO HC Yy K/IHCHTOB, KIMEHTHl AOKHBI 3HATh O CEPBMCAX,
npeioCTABIAEMBIX ONPEACNCHHbIMK  CepBEpaMu, O TOM, Kak
§3aMMOJICHCTBYIOT 3TH CEPBEPBI. Takast MOASE OTIMHMHO MOAXOIMT KO
MHOIWM TWIIAM MPWIOKEHWW, HO B TO OKC BPOMA OrpaHMHMBacT
paspaboTMKOB  CHCTCMBI, KOTOpbIC BBIHYWJ/IGHBI peumiare, TAS
NpE/OCTABNATE CEPBUCHL. OHH TAKKE JOTUKHBL obecneunTs nom;e
MacurabupyeMocTH M pa3paboTarh CPEACTBA BRIIOMCHUA s
CHCTEMY HA PACITPEACICHHBIX CEPBE e
bonee OOmAM TTOAXOMOM, pm;;.: KTUPO
pactpee/IeHHbIX CHCTEM, annxentgn ecn::;a:u’:e Bmmupoe % i
KIMEHTOM W CEPBEPOM M MPOSKTHPOBAHH g
€ APXMTEKTYPbl CHCTEMbL KaK
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e ‘.Ouu)i}mxau"ome r'p(’mh‘():lu Hus

w 6““’“ - - F o= R\')r“ -
MQpE0 0T DAIN JAQHHHIX 00padcaThinge Vpo e
N!m daCT - . S o |
Qa0 woe 110, KoTOPOE NOAACPARHBACT 3AMPOCH; Miperry, Aty et € MHTSHCHBHBIN BHIMHCTICHHAMH, HATIDUMER |
P e ocos SQL K Gase . 1O ‘ npw OpkL, HO € HesHAUN TERHBIM OO ReMON |
SEIKE mﬁ?@o’m Sanpocos QL. n“'ﬂnﬂ QMTIARTOP e AAHHBIMI |
- - = > J anB. BT i —
Hi B HEROTOPHIN cayuasx TPEXYPOBHEEVIO MOACHEL iy, X /__f_)}lﬂ = l|
CHT/ e .
nepesecT® 8 MHOTOYPOBHEBYIO, A00aBus 4 HT, Cepne; [TpsnoeH1s, B KOTOpHIX 0OPAGATEIBAIOTCA Gonpurie |
JonQTBTETBINE cepsepni.  MHOTOYPOBHCBME  ChcTeny, o oMy . ncoass AAHMBEX (3ANPOCH). 1O ¢ nelosuunnd ORSHON |
ars 3 TAM, TIC APRJIOKCHAAM HEOOXOMMO umery, MOy, ab(w_nic_ngn_xﬁJQM_O!'Mﬂ*" —1
- HAXQANIIEHC B passBIX 083X AAHHBIX A0CTy . n
cepsep PacHIONAracTCa MERIY ce BX B aroy CJr;: % === oo ASHHR Fae NoJib30BATE/I0 TpebyeTcst pHTEeHCHBHAR
oé;.uncmmﬂ o L PBEpOM, 15 Xoro ae oGpaboTKa AaHHbIX (HanpHEMEp, BUTY AL nAHHBIX mm%
EMQIHSCTCS PIIORCHHES, ccp. ccpa JAHHBIX . %anmm,po“ d__———ém""‘"e 0GBEMbL BEIMHC/IGHHA). )
cooupaeT HHBIC OAHHBIC H TIPeACTSA) b opHEBaR | ——
: oGpazom, Gyaro - Rer yy | R xryps Gopom H
W“m TaKEM O A OHH HEXOIATCA B Omnogp SR npxl"“" R np,mo»:eum ¢ OTHOCHTEIBHO AOCTOAHHBIM HA0OP |
. H oa,’c wﬂcmm KIHe (byu i Ha CTOPOHe nonbwaamnﬂ‘ n’pﬂMeHﬂeMb‘x B |
i cnee CXO {0 OTHAKEHHBIM SHCﬁmﬁlygnﬂ@Q'M
T,.--—f-—-"” [ Bonpiime MpHIoKSHIR  COTHSAMH 1 TRICAHAMIS KIHSHTOR. ||
|
i Tpexy pHesadt 1 [IpunoKenma, 8 KOTOPAIX YaCTO MEHIOTCHA ¥ JIaHHbIE, ¥ ‘,
wHOFOYPOBHEEA ~_ weronnt opaSoTki. pedf
| gpxareKTYPH ol '
KnHEHT/CEPBER TIpHosKeHHs, B KOTOPBIX BHTIOJHACTCA AHTErpauus \‘
\ S T ARHIRDE 13 MHOTHX HCTOYHHKOB A
1 e
e

8.3. ApxuTEeKTYPa pacnpeieIeHHbIX 00 BeKTOB

ey KTMEHT/CCpPBEP pacnpeneneauoﬁ CHCTeMBI MEXIY

Puc 88 Pacnpedeiennan apxumexmypa OAanKOBCKON cucme. B s
L Ml © ' (IHEHTAMH 1 CEPBEPaMM CYNIECTBYIOT Pasilvtiii, KaueHT 3anpaiBact
ior CpBHCH TOBKO Y cepsepa, hq He y Apyrux KIIMCHTOB; CEPBEPHI MOTYT
o " CepReD, Buﬁupa’l o Wmoﬂupoma KaK KJIMEHTbI H 3anpalvBaTh CepPBHUCHL ¥ APYIMX
|hﬂlﬁﬂlw aPXHTCKTYD Wm 4 s 13651 QJiee cepBePOB, HO HC ¥ KIHEHTOR, KJIHEHTHI NOKHBI 3HATH O CepBHCaX,
WH AT o e npmd’?“uelmm- A 1. 8.2 NPEAOCTABIACMBIX ONPCAENEHHBIMK  CEpBEpamu, ¥ O TOM, KaK
KRHTICEpBED. ) XHTCKTY Dbl B3aMMOICACTBYIOT 3TH CEPBEPHI. Takast MOASH OTIMYHO MOAXOMUT KO
2 MHOIWM TWNAaM NPWIOKEHWH, HO B TO KO BpeMi OrpaHMHUBaCT
~ Taiams 8.2. [pumeseane gl paspalOTYMKOB  CHCTCMBI,  KOTOpBIC BBHIHYW/ICHBI pemiare, TAC
KIBeHT/Ceppep PR PXHTEKTYpbI OCTABIATH 0
. pes ceppuchl. OHA TAKKE JODKHEL o0ecne HTh NOMACPKKY
me — i = = MaCHITA0HpYeMOCTH M paspaboTarh CPeiCcTBA BKINOMEHUA KIMCHTOB B
i ey "‘7 ;""’mm s i CHCTEMY Ha PACIPEACICHHBIX CEPBEPax,
| movmoro s | zm"'"""!?‘ paiensy !hmnmu’ "“‘”"H y‘°°°°6 e Bonee OOmMM TOAXOAOM, NPHMEHAEMBIM B MNPOCKTUPOBAHMH
————_ JaHHMMY. J pacnpeae/IeHHbIX
i CHCTEM, ABMAETCH CTUPAHHC paviMuMid  MeKAY

KIMEHTOM W CEPBEPOM M MPOSKTHPOBAHWE APXMTCKTYPhI CHCTEMBL KaK
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Pl pa.:npenem*mm\' obwextos. B 310ii apxyy
$ o CPAMTeRTy,

89 OCHOBAEDMH k(:unouem'ﬂ?m CHCTEMBI  SBINIOTCK TYPe (

Habop CCPBHCOB yepe3 CBOM HHTep( 5y S

eﬁcb. ‘[1 k[m

g

Wmuﬂnw
? W;o‘t ITH OCPBHCBL HE acnas Pa'!ﬂu‘{"ﬁ
paB308ITEIEM cepsHCa) ¥ CEPBEPOM (nocTaBmmK MORRY ety
{ : OM CepBHca) ‘HT(-‘.‘-{
(@ o o
= —
m s 5100

Puc. 8.9 Aprumermypad PacnpeoerenHbx OOBERNIOG

OfmexTs: MOTYT % HB PaSHBIX KOMIIBIOTEpAx B
nocpezicTsom mpomeayTodroro I10. Tlo mﬁ':’"“
H

cu;cmmuimnnoi, KOTOpaA TO3BO/IET MOAKMIOYATE p
THYHEIC

VCIpoRcTE2 H [I0ATEPAHBATE B3AMMOJICHCTBHE MEX
Ay anmap.
CPEICTEEME, aoe 110 MOKHO PAcCMATPHBATH xa:nl:;'::

TPOTPAMMHEOTO oBecTIeHeHyS. OCTABIA
WWWA er Habop cepsucon
s yARTATS X 3 cHeTesthl. TTpomez) »Wsmm ZpyY ¢ ZpYroM, 7100an
sanpocos x oosexTan. Ero 3a1aud T e 61’0"'3'90T :
84, ' 2 e pazne.qz
Huke  nepesmcieHs

OCHOBHBIC
Wmmoﬁumg_ HPUBGIICCTRA.  MOnEY

Pazpaborsusu CHCTEME MOTYT
mm' OTHOCHTETSHO TOTO, I2¢ % m": chncmb C NPHHATHEM
moBoN MWMmm R PO BN TLCA
s (yame) cemw. Caesosarensro pwa !"’ MOTYT BBITIO/IHATHCS B
HeT Bﬂoﬁxbmmomm cmomm' MCHKTY MOACTIAMH
BHIOHE HHA Sapaice 'mmmmym”’“”’m& TaK Kak
MPAAOKE A - pasenierme OOBEKTOB /1A
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yHO O’I'Kpbl'ft\, 9qro ﬂ()’jBO)lﬂe’\'
e pecypert

MMEOH W

r OOBEKTAM, parmcanabiM

mauuoneﬁcrao»atb “u

roro 4TODH!

mmauwwcm
0OBEKTOB,
OCTABNAOIMC

_ OOBEKTBI, npea
OBEeKTHL,

pacnpﬁﬂcﬂe'““"" oOBEKTOB MOKL
B BuIe OrUdecKOH Mmoneny,  KoTopad FI03BOACT
cucremy. B 9TOM

GoTauKaM crpyKTypUpoBare
TONBKO B

L Ty4ae q;ymcuﬂoumtbuocrb IO
CepBHUCOB. 3atem paszpadbaThBalOTCHA CrIocoOnt
eJICHHBIX

qax v KOMO
WCOB C NTOMOLIBIO HECKOIbKHX Pacrpei

TepMH

npenocranﬂeﬂﬂﬂ cepB

0DBEKTOB. Ha o3TOM YPOBHS Kak IpaByio, pOSKTUPYIOT
peie  OOBEKTHI, KOTOpHIE NPEIOCTABIAIOT CEePBHCHL,

.q)ynnouo,qynb

QTpAAAIONIHE cnePHKY KOHKpETHOW  00nacTH TIPANOKCHMSA.

HarpuMep, B npoTpaMMy y4eTa PO3HHHHOM TOPIOBIH MOYKHO BK/THOUMTH
651 Beqd YUET COCTOSHMA 3aracos, OTCACKWBAIH

ofBeKTH!, KOTOPBIC
accuuMpPOBaIM TOBAPEL Y 1IP-

sranMOISHCTBHE C KITHEHTAMH, K1
9. Kax ruOkuit nojxon K peanu3almny CHCTEM KJIMEHT/CCPBEP. B
JToM CTy4ae ToTHHecKad MOAICTb CHCTEMBI — 9TO MOJIENTh KITMEHT/ CEPBEP

;&w @t?:mem W CepBephl PeANU30BaHbl KAK pacTpeACICHHbBIC
i 6 zﬁ::;mymnme [0CPE/ICTBOM TIPOTPAMMHON mivHE!. [1pu
Sl 3aMEHMTH CUCTEMY, HATIDUMED JBYXYPOBHEBYIO Ha
nanu? . B 9TOM CIIyuae HH CEPBEP, HU KIHCHT HE MoryT ObITh
peanu3o OIHOM 00BEKTe, OAHAKO MOTYT COCTOATH W3 MHOXKECTBA

SHWA ONMCHIBASTCA
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LGOI Q0BERTOB. K@¥IWH M3 KOTODBIX
aqpezeCHETY u;:cp’::m KOTOPOR  TOAXOaUT
OOBEKTOB, uoz;cr CAVKHTH CHCTeMa
PS“‘P“”‘” 5 pasHBiX 083aX JAHHEIX (puc. 8.
JRAHDIN m, JZIRHHBIX MOKHO MPEACTABHTE Kall\O)oﬁli Moy
srrephetico. [PEAOCTABTSIOILHM AOCTYT K JAHHBIM "TONBKo o I:!n &
7 OBEKTOB-HHTETPATOPOB JAHHMACTCA  ONPenieney Hhe",
KesiH sasicHpOCTEH MERIY naHEBMH, COOHPAs HHPOPMalyyg "’f“liu
. oG MOTBITATECH APOCACMTS STH 3ABHCHMOCTH. 3 Bay
A : a  B3AHMOACHCTBYIOT C  06ne
18 MPEACTARACHHR JAHHBIX B rpadrIecrom sunl;ra"f"
Tn cocTamies OTIETOB 10 SHATHIMPYEMBIM TAHHEM. Cripeos.
rpadHIECKOH HEPOPMALIH PACCMATPMBAIOTCH & s

1
Pe.aocmm,a s

15.

Puc. 8.10. Apxumexmypa pacnpedeseHioli CUcmeMvl oopabomku
OanHsIx

L APXMTEKTYPA PACTIpEACTCHHbIX
SRS R s xiocpaop, 10 o

# npocTo O0BEKT. DTH ObLekTH NoAEpPAHBAOT

cobo
crapnscy i
pedt Rl urrrepbehic, KOTOPBIH YIPABAAET JIOCTYIOM K AU

AAHHBIX MOZKHO PAIMECTHTH HA PA3IBIX MALIAIEX
soM A00ABNEHMA  HOBLIX ofmewron-mnerpa{'opoa
o oTCEHHBATD HOBHIE THINBI 3aBUCUMOCTCH MY JaHHHIMM,
MO - HEAOCTATROM APXMTEKTYD PACTPEAEICHHBIX OOBEKTOB
" 10, 410 MX CHO?KHCC OPOSKTHPOBATE, H&M  CHCTME
wﬁem/’cepaep- Oxa3biBaercs,  UTO  CHCTEMES Kineny/cepsep
. Gonee CTECTBCHHBIH TOAXOA K  CO3AHMIO
“pe'u"peﬂencmmx cucreM. B HEM OTPAKAIOTCA B3aMMOOTHOMCHIA MEKAY
m;llb”“‘ ¢ KOTOPBIX OfHM MOM NMONBE3YIOTCA YONyTaMy Apyr|x
; c cmmmupy;omnxcn HA NPENOCTABNCHHUN KOHKPETHERIX YCITYT.
amee paspaboTaTh  CHCTEMY B COOTBEICTBMA  C
SACKTYP APCACSHHBIX OOBEKTOB, MOCKOIBKY WHAYCTPUR
[0 mnoka cmEe HE HAKOIMMTA AOCTATOMHOIO OribiTa B

4 paspaboTKe KPYITHOMOTY ILHAEX OOBEKTOB.

8.4. CORBA

pOIe
3, Ilocpesct

OChb B npcwue?d pasnene, mpu peanM3ali1
apXHTCKTYPB! pacTpeieNeHHbIX OOBEKTOB HEOOXOAMMO MPOMEIKY TOUHOES
"porpauumoc o6ecneqe:u{e (GpOKEpEl  3aITPOCOB K OOBEKTAM),
oprameyiomee B3AMMO/IEHCTBHAE MEHLY PACTTPC/IC/ICHHEIMH o0BeKTaMM.
3geck MOIYT BO3HMKHYTH ONPEJCTCHHBIC MPOD/IEMBI.  MOCKOLKY
cTeme MOTyT OBITh PEanysOBaHbl HA PAIHBIX A3BIKAX

obbekTbl B CH
AHHA, MOI'YT 3aMyCKaThCA HA PAIHBIX mnardopMax u ux

nporpaMMHpoB
{MeHa HC JOJUKHEL GBITh U3BECTHBI BCEM JIPYTHM OOBEKTAM CHCTEMEL
[ToaTOMY MPOMEKYTOHHOE 1O AOMKHO BRIMOJIHATS Oonemylo padory

i TOTO, MTOORI [OAEPKUBATOCH TOCTOAHHOE  B3AMMOICHCTBUE

00BEKTOB.
B HACTOAIMH MOMEHT JUIA  TOMACPAKH PacTIPeASICHHEIX

OGBEKTHEIX BHIYMCICHMI CyWIeCTBYET ABa OCHOBHBIX CTAaHAapTa

uexyToaroro [10.
| CORBA (Common Object Request Broker Architecture—

apxurekTypa OpOKepoOB 3ampocos K obmpM oObexTam). D10 HAOOP

CTAHAAPTOB JUIA NIPOMEKYTOHHOTO [10, paspaboTaHbii rpyrmoH OMG

(Object Management Group — rpymna ro ynpaslIeHHo OOBEKTAMM).

OMG aBnseTCcs KOHCOPHAYMOM bupM-IIPOM3BOMTENEH POrPAMMHOTO

W nmapaTHOro obecrieyenus, B YHCIES KOTOPBIX TAKHC KOMMNAHWM, KaK
119
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_packard # IBM. Crannaprst CORBA
Sun. Hewlett-P G Ol ey
masncmﬁ o, K Dacr!pt::;m.mclm;..,~;l O 06y,
hiy

[CEHHAM. PasHbIMH [POM3BOIMTC/IIMH  paipa6 Obbey
P““’“m srore cranaapra. Cranmaprst CORBA "omc; MHOR((::UN
onEpAUHOHHOM cucremoli Unix # onepaumonmsng . Hcepxmaa‘o?o

e <
Microsoft e C : My
5> DCOM (Distributed Component Object Mode] _
pac,,pe,uenemux xommionenToB). DCOM “Pcﬂcram,oﬁkc'“"aa

ey

sozeT
erarmapt, paspaOOTAIFBIA ¥ DERENDOBAHMEIN XOMIMHNC: )
8 cc ONEPALMOHHBIE CHCTEMEL

ﬁwﬂ-ﬂ!ﬂ?‘ BRYHCACHHH MEHCS YHHMBEDCATBHA, wyep C‘OMOQC%
[pearaeT fonee  OTPAHHNMCHHLIE BO3MOXKHOCTH cRBA S
psaHMOACHCTEHA. B HacTOSUMH MOMCHT HCOONB30Barue ge_nb,_\
OrpaHHHHBACTCS OrepalHORHBIMH CHCTEMamy Microsoft. Coym
Jnecs 5 PNl YACHMTH BEHMAHHC TSXHOIOTMM COR

ockQiEKy OHA OTEE YHMBEPCATHHA Kpome Toro, s cun ‘BA,_
BPOSTHO, CORBA, DC_OM H IPYTHE TEXHONOIMH, “a"PHMep’ ero,
(Remott Mcthod [nvocation — BAI30B YAANCHHOTO METOAa, TeXHo.qOrMI
TOCTPOCHHA pacnpeaeaeHHbIX NPHIOKEHHH HAa A3bIKe Java), By ""
noCTeNeHHO COMIKATCH YT © Apyrom ® 310 COMKeHMe 6‘;:)1

CORBA. INo3toMy HeT Heobxo moc'r:;

fasupoBATECA HA CTAHAAPTAX .
eI OIHOM CTAHAADTE. PasnuyHEie CTAHAAPTS! OY.AYT TOMBKO OMexoji

AaThHEATIEN PasBHTHH. %
~ . CORBA onpegeners rpynnor OMG, koropag

obsemmmer Gozee 500 KoMTaHMH, MOIEPKHBAIOUIMX  OOBEKTHO-
OpreHTEDOBaHHNE PaspaboTKH. Pors OMG — co3aHmue CTaHIapTOoB 1is
OGLEKTHO-OPHEHTUPOBAHHBIX  paspafoToK. d@  He  obecrieuenme
KOHKPETHBIX PCATH3ALIAM ITHX CTAHZAPTOB. S71H CTAHAAPTHI HAXO/ATCA B
caobomHOM 10CTYE Ha Web-yane OMG, ['pynna 3aHHMAeTCH HE TOIbKO
cranmaprany CORBA, HO Takke onpenendeT WMPOKHH JHAaNasoH
DPYIHX CTEHAAPTOB, BRIIONAR M35k MojempoBarma UML.

Tpeacrantese pacnpenenermbIX npunokerwi B pamkax CORBA
mokasano wa puc. 811, Oro ympomenHas cxeMa apXUTEKTYph!
YHpSsm o&m B3itan w3 crateM [317]. Ilpeanonaraercs, 4ro
‘mma i i 1""‘“ TPHIOKCHAE JOIKHO COCTOATh M3 NEPEYMC/ICHHBIX

1. Ofisexrs 1 -

s HitA, KOTOpBIe Co3AaHbl M PaspaboTaHs! A4

ol
CTOSQﬁ 2
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v'

e OOBEKTH, KOTOPBIE OTPCACTICHB! TPYTION OMG
MHOKSCTBO

— HEbl
Cranadpt sanad. Bo BpEeMA HAITMCANHE KHWIM

2
R SKHX 2 23 =
- Cﬂeu@“"c‘f’; amich PAIpaCOTKOR cTammapros obnexros B
""e““ AHCTOB Hi' paAHUA, CTPAXOBAHMA, SHEKTPOHHOM KOMMEDLHM,
c Mt :
obnact ¢ Just ¥ MHOTHX HpyFHx. »
P8 xpar e CepBMCH! ORBA. mnomepkusaiommne Gazosnie
3. OCHOBH,—,pcnechw“"x SEIMMCIICHWI,  HAPMMED  KaTanor,
PR G
cepe AUMTOA HAap.
Vﬂpa;neﬂ_“” opTATHHBIC cpencTsa CORBA, HANTPUMED
4 TOpH3OHTA pebeiicst, CPE/ICTBA YTPAB/ISHAA CHCTEMOM M T.I1.

yMEBAIOTCA CpencTsa, ODUIKES LA MHOTHX

NeHHO020 npwxameuuﬂ, OCHOBANHOZO HA

mpyKmypa pacnpece :
puc. 811 CIpYKTOREE: L dapmax CORBA

RBA OrMMCHIBAIOT YETHIPC OCHOBHBIX 3NEMEHTA.
pexT CORBA yHKancympyeT
IDL (Interface

CrasaapTsl cO r
1. Mozeab 0OBEKTOB, B KOTOPO# 00

COCTOAHMA TIOCPEACTBOM YeTKOFO ONUCAHUA HA A3BIKE
Definition Language — A3BIK ormcanus MHTEPHEHCOB).
7. Bpokep 3aNpocoB K OOBEKTaM (Object Request Broker— ORB),

KoTOpBiH YNPABILIET 3AIPOCAMH K cepsucam o0bexToB. ORB pazmeniact
oGbeKTH, TPENOCTABIAKIMIAE  CEPBHCHL NOArOTABIMBACT WX K
FIOTYHEHHIO 3ANPOCOB, TEPEAAcT 3ampoc K CEpPBMCY M BO3BPANIACT

BTATEl O0BEKTY, CAENABIIEMY 3arpoc.
3. COBOKYITHOCTh  CEPBHCOB 0OBLEKTOB, KOTOpbie SBAAIOTCH

OCHOBHBIMH CCPBHCAMH, U HEOOXOJMMBI BO MHOIMX PACTIpECICHHBIX
npuokenuax. [IpumepamMu MOTyT ObiTe cyKOBI KATANOroB, CEPBUCH
TPAH3AKIMI M CEPBUCHI NOUIEPKKH BPEMEHHbIX 0OBEKTOB.
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- { KOMIIOHCHTOB, n°¢!‘p0cnuu.

LopHBIX CEPBHCOB. Onn  moryr Ghn:
ocHOB creuHPHKY KOHKPCTHOM 06150, oK

oot ST et coun.

H B0 MHOMMX (POrPAMMHEBIX  TDHIOKCH Iy~
lm,,.;ycuﬂ;“x s rnase 14. s
counonen POt KIS PYSE STDAOVILL 1 oy,
B " Buecte ¢ Tem 8 oovexTax CORBA eme oy,
GBeKT s x uHTEpdEiicos, om«cuaa,oum:
. 4 onepaiH OGBEKTa Hurepericsr O80hekro,
W 2 mlmp.'wu y}l"mHOM ﬂ'&bu(e
CORBA OUBC o IDL. Ecin ozt OGEKT SAMPAINIBACT Cepginey,
OH MOAYHaeT AOCTyn K Bhn;

obpeKTaMH,
APeIOCTARTICMEIC WYD‘LF"’" amrepedic. OOvextsl  CORBA iy,
' uasssacmeii JOR (Interoperable Objec;

cepBHCAM HKATOP.

ymwmf nacHTH e :;fmaneﬁc'mymm!ﬁ 00BexT). Korna omy,
o K ycy, TPeAOCTABISEMOMY Ipyr

e L S
OOBCKTOM. sanpocos K oOBEKTaM  M3BECTHBL  OOBexTH,
Wm . u wux wmreppericsl. OH  opranmsyer
. oraue MeATy OOBCKTAMH. B3auMOACHCTBYIOIHM OObeKTam
’ : 0 pasMeIeHHH JpyTHX 0OBEKTOB, @ TaKiKe
unreppeiic IDL otaenser OOBEKTHl OT

prc. 8. obwextsr ol u 02 WOﬂcmOT
TOCPEACTBOM OPOK 3ampocoB K 00BeKTaM. BhI3biBAIOLIMH obwexr (ol)
s ¢ sarmymxoit (stub) IDL, onpeneaseT uHTepheic
ofbeKTa, MPEAOCTABTAIOLIEr0 CEPBHC. Koucipyktop ofwekra ol mpu
sanpoce K CepBHCY BHEAPSCT BBI3OBBI B 3arayLIKy CBOEH peanmiaLiMH
obbekra. Hasix IDL gBasercs pacmmpenmeM CHt, modToMy, €CIIH BBl
nporpammupyere #a ssukax Ci+, C mm Java, noay4auTs JOCTYN K
sarayuke copces mpocto, [lepeson ommcarus wHTEpPEHca 00beKTa HA
IDL Taiwe BOIMOKSH # /UM APYrHX S3bkoB, Hanpumep Ada win
COBOL. Ho B o9mux cayuasx HeoOxommuma COOTBETCTBYIOILAA

122

Puc, 8 12. Bzaumooeticmesue 0OBERMOS NOCPedemeom Opoxepa
IGNPOCO8 K 0ObERMamM

OBHEKT, MPEAOCTABNAIONIMIA CEPBUC, CBA3AH ¢ ocToBOM (skeleton)
[DL. KOTOPbiH CBAIBIBACT waTepdherc ¢ peanusaumei cepsucos. Vs
crnoBaMH, KOIA CEPBMC BBIIBIBACTCH Hepe3 narepdeic, ocror DL
TPAHCTMPYET BbI3OB K CePBHCY HE3ABHCHMMO OT TOTO, KakOW FIbiK
ACMONB3OBATICH B  PCATHIAUMH. [locne 3aBepmenms wmertosa wmw
HIpOHEY PBI OCTOB TPAHCIMPYET PEe3yabTatsl B m3pik IDL, tax wro oug
CTAHOBATCH JOCTYTHBIMM  BbISBIBAIOTIEMY o0vexTy. Ecmm  obbext
OAHOBPEMEHHO MPENOCTABNACT CEPBUCHL  JPyrim OOBeXTAM YOI
WCNIONb3yEeT CEPBUCHI, KOTOpPHIC [PCHOCTABNCHLI €me I[ue-10, eMy
TpebyrOTCA M OCTOB IDL, v 3arnynmka IDL. Tlocaennan neobxonmma scem

HCTIONB3Y EMBIM ODBCKTAM.
BpOREp 3anpocoBs- K O0BEKTAM OOBIYHO PeanM3yercs He B BWIE

OTAEIBHEIX POLIECCOB, a KaK Kapkac (cM. rnasy 14), KOTOpsIA CBA3AH ©

pcamﬁanmﬁ oonekToB. [103TOMY B PACHIPEAENCHHON CHCTEME KA Ihik
KOMITBIOTCP, HA KOTOPOM paboraioTr ODOBEKTEI, JOMKEH WMETH

cobcTBeHHBIH  OpOKEp 3anpocos K oObexTam, KoTopuit Oyner
06pabaTeiBaTh BCE NOKATBHEIC BLI3OBLI oowexroB. Ho ecim 3anpoc
cnenaH K CEPBHCY, KOTOPHIH MPEAOCTABIACH 'y IANCHHLIM OOBEKTOM,
Tpe0yeTcs B3aUMOICHCTBHE MEKLY Opoxepamu.

Takas CHIYALMA MPOWUNOCTPUPOBAHA HA PHUC. 8.13. B nawxom
npuMepe, eciiH 06BeKT Ol WM 02 OTNPABJAET 3arpochl K CEPBMCAM,
MPeAOCTABIACMbIM OOBeKTAMH 03 WIM 04, TO HEOOXOAMMO
B3aUMOIEHCTBIE CBA3AHHEIX C ITHMM OOBEKTaMK OPOKEPOB. Cranaaptsl
CORBA TOANEPKMBAIOT BIAHMONCHCTENE "Gpoxep-Opokep", KOTOpOS
obecnieynpaer Gpoxepam AOCTYT K OIMCAHUAM untepdeiicos IDL, w
NpeIaraloT paspadoTaHHbii rpymmoit OMG crarapt 0500WEHHOTO
MpOTOKOAA B3AMMOJGHCTBHA OpOKepos GIOP (Generic Inter-ORB
Protocol). JlanHbii NPOTOKON ONpeneiict CTAHAAPTHBIE COOOMISHM,

123



oGMerNBATSCH OPOKEP [P BLUTOMHC Hiny 4,
4 nepeaaue MupopMaitin. B couery 13080y
grn TCP/IP 3101 nporoxon "03" &
gars yepes Internet. 3BOnge,
CORBA Gsimt paspaboTamsi eme g |
ot QORI IPOSEO OSfTR camsann ¢ T
oBbexToR. OfHAKO €O BPEMCHEM  crqy, Koy
wiuce  bonee pacamp:smmMn_ %
QIEACTEHA pacnpesic/ieHHbIX O0BEeKTOB, ¢

¥ HEKOTOPBIC CTAHAAPTHBIC 'l’;itim
0 "c,ﬂuman pabybd HOIUICPJKKH OGB e l(]'H:l »

Puc. & 13. Bsausooetucmeve MeNcOy Bpoxepay 3anpocos K obvexmay

Cepaucs CORBA sBIioTCs CpEeACTBAMH, KOTOpHIC HEODX0 AMME
' cHeTeMaxX. JTH CTAHAEpTHl ONPeaensAor

lsoﬁlmxcnytﬁ(cq:m).Bmmxmpuemmm
l-m:ﬁnm.mmpalmswmeroﬁwmuuaxomnpyme
ofvexTsi B coTH ¥ cobinarhes Ha Hpx. Cayx0a uMeH ABIACTCA CEPBHCOM
xgrajoros, KOTOpMH  mpucsamaer hMena  oowextam.  Ilpw
HeOGNOTAMOCTH OOBOKTH 4Epes Ty CayxOy MOIYT  HaxonuTh

2 Caysba perMcTpalaM, Kotopas ITI03BONAeT  OOBEKTaM
PerHCTPUDOBATL IDYTHE OOBCKTH 10CTE COBEPIICHHMS HEKOTOPBIX
cofiait. C nowomsio 310# cay#Ob! 00BEKTH MOKHO PErMCTPHPOBATE
10 X YHaCTHIO B OMPEAR/ICHHOM COOBITHM, & KOTJa ARHHOE CODBITHE YIke
“P“;‘fm"-c "”"i ABTOMATHYECKH PETHCTPHPY ETCA CEPBHCOM.

TPAH3AKIH K W KOTOpas NosAcpAHBacT 3JIEMCHTAPHBIC
| OTKAT K247 B Crynae ommbok Wi c6oes. D1a ciryxba
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FBANETCR OTKAZOYCTOHYMBEIM  CPRICTBOM (on rnany 18)

05ccuc-mamomum BOCCTAHORNCEHME B Crayyae OMHGOK %o Boe b5
orepALMH obnopaenna. Ecan nelictema no  ofuosneumo Oﬁscm
npuBeyT K OoMOKAM WIH COOIO CHMCTEMEL, MAWHBM OOBLexT sc::;:
MOKHO BEPHY T HA3AL K TOMY COCTOAHWIO, KOTOPOE 6N TIePe;t HAATOM
OOHOBICHIL. '

Cumraercsi, 4ro cramnaprt  CORBA  aonmmm  copepmars
onpeneneHHA uHTEpPEHCOB s IIMPOKOFO JIMANAIOHA KOMTIOHEHTOR
KOTOPBIE MOTYT WCTIOTb30BATECA TP TOCTPOCHHH Dacnpencucmm;
PHIOKEHHHA. DTH KOMIIOHEHTBl MOTYT ObITE BEPTHKANEHEIMH WK
rOPHIOHTATHHEIMH. BepTHKATPHBIE KOMIOHEHTH  paspabartsBaorcs
CrieHHaIBHO A KOHKPETHBIX NPWIOKeHWH, Kak yvike ormedanocs
pagpanl'KOﬁ onpenencmm ITHX KOMOOHCHTOB 33aHATO Muoxcecn;)
CTICUMAIMCTOB U3 PasMuHbIX Chep aeatesbHocTi. opoHTansHee
KOMTIIOHEHTHI VHHBEPCAINBHEL, Haripumep KOMNOHEHTHL
NO/B30BATENBCKOTO unrepdeiica.

Bo BpeMS HANMMCAHHA ITON KHHMIM CNEIMPHKAIMH KOMNOHCHTOR
GEUTH YKE PaspaboTabi, HO SIIe HE COTJIACOBAHLL. C moe# TOuKHM 3penns,
BepOATHO, MMENHO 3eCh HAMGOIEE CIABOE MECTO CTAHAAPTOR CORBA.
W, BO3MOKHO, noTpedye1Ca HECKOIBKO TeT, YTO0H! JOCTUME TOIO, HT0 B

gamM Oy ayT B crienHPUKAIAH, H PEATH3ALMKE KOMTIOHSHTOR.

KoHTpoabHbIE BONPOCH

KaKue XapaKTEePHCTHUKH PACTIPECIICHHBIX CHCTEM CyTIecTRY 017
APXHTEKTYPA KIMEHT/CEPBEP.

ApPXMTEKTYpa PaciipeaeIeHHBIX ofnpexTos

CORBA (Common Object Request Broker Architecture).
DCOM (Distributed Component Object Model)

Rl S

Kaouesbie ¢J0Ba. CoEMECMHOC UCNOAL30BAHUE DPECYpPCos,
OMKpPHIMOCb, napaiesbHoCcms, MACUIMAOUPYEMOCTD,
OMKAZOYCMOUHUEOC, NPOIPAYHOCHTD,  COJCHOCNID, HezonacHocny,
VAPABIAEMOCIND, HenpeocKasyemocnio, uoeHmMuUpUKAyUst  pecypeos,
ROMMYHUKAYWY,  KA¥eCME0  CUCEMIO0 cepeuca,  apxumexnypa
npozpamMmnozo  obecneyenus, apxumexmypa  Kiuexny cepsep,
apxumexmypa  pacnpeoeieHtblx 00BEKMOB,  NPOMENCYMONHOE
NpOSPAMMHOE  0DecneyeHue, MOOQIb MOHKO20 KAUERMA, MO0

moacmozo kiuenma, CORBA, DCOM.
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Ktyﬂ’fd’: resource SNIIng; PENNESS, COPCTTency, scalapyy
cy, complexity. security, manageab iy, i
Jon Of FESOUICES, COMMUIICAtion, quayy,

o

tolerance U
clabiliny, identificalior Jient / server archi
architecture, clien architecture, .,
object middleware model thin client, ;.. &

client model, (;'ORI?' manbalarni wmmiy ishlatish, ochigiik, parq,, i
it so'dar: 0 Lhea chidamiviik  SKAOfl qryimis
S 7 s, T bt ot
arfsizlik kommunikasiyalar, Uzim Servisi sifati, dasy,,,
en ; ;. klient/server arhitekturasi, ajratilgan obejq,
w m’ufmg’ dasturiyta minol, nozik mijoz modeli, galin m,’jz’,
ariteh RBA. DCOM.

ynpg‘ﬂem

5 R0UEMY pacnpenenel-mnc CHCTCMEI BCerlia Bonee

: qeM LEHTPTH30BaHHBIC. Kako¥ BEPOSTHBIN Npene;
MaCTITAOHPY NP _ crcTem?

oTHgEe MEKIY MOAETAMM TOJCTOro

cucrem xmmeHt/cepsep? OOBachure,

' MEAZY <
Pm’:"’m MOZETH TPHIIOKEHRS, H3ODPAKCHHOH Ha pHC. 11.4,
1poBiieMBL, KOTOPBIE MOTYT BOSHHKHYTE NPy

cofpaIOBAMMA  CHOTEMBL ]980-x TONOB, PpEANM3OBAHHOW Ha
weiindpeise ¥  NPCAMAIRAYCHHOH LI pabotst B cdepe
a ‘__’_ncmwyapmmwﬂwmem/cep!’ep-

3APABOOXPAHCHAR,

4, Pacopezencnunie CHCTeMsl, DasMpylOmMecs Ha  MOACTH
KiHenT/cepBep, paspadarsmanics ¢ 1980-x roios, HO TOJLKO HEIABHO
TaKHE CHCTEMB, OCHOBAHHLIE HA PACTIPE]ENCHHBIX obsexrax, OpLH
peamsopansl. TTpuBeanTe TpM NpHAMHEL, I09EMY TaK NIOJTY IATOCH.

5, OfpicrMTe, TOYEMY  HCTIONB30BAHME  PACTIDEJIEICHHBIX
00BEKTOB COBMECTHO ¢ Bpoxepom 3anpocoB X OOBEKTaM YNpoIaeT
PeATH3AlMI0 MAcIITA0MpYEMBD CHCTEM KJIMEHT/CEPBED.
Hpoﬂzﬂmpﬂwmmimmmepou

- Kaxmv obpasom mcromesyerea sspik IDL s nopzepikks

MEATY OOBEKTAMY, DEATHIOBAHHBIMM HA Da3HBIX
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T s |

“?
g l,pQﬂ)ﬂMM"D"“@"*- ObLRCHUTE, NIOYEMY TakoH TOXON MOKET
LpaBaTS npoGIeMbl, CBAIAHHEIC C NPOMIBOMUTENLHOCTHIO, ecu Mew
) J oy

KOTOPBIC MCTIONB3YIOTCA TIPH PCAM3anmm ofrbekton, mMew: -

. JTCR

ﬂsNKaMH,
paKATEHEIC pasTHInA.
7. Kax |:e &.,o:blc CPeacTBa MOIDKCH peocTaRaats Spoxep
2anpocoB K OOBEKTaAM
8. MOXKHO MOKa3aTh, 410 paspaboTka cranpapros CORBA mix
mpugomanbumx M BCPTMKAILHBIX  KOMTMOHEHTOR  OrpaHMMUBacT
KOHKYPCHLHIO. EciM OHM YAKC COIMAHBI W ANaNTHPOBAHBL Y10
paspaboTke JIy“lIMX KOMIOHEHTOB Gonee MenkuwMu

nperATCTEY T
COMTIAHHTMA. ObGcyaure poiib CTAHAADTHAALMM B TOMNSPHKKE WIH

orpaHHICHHI KOHKYPEHIMH Ha PBIHKE MPOrPaMMHOT0 ODeCTicueH s .
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I », OFBEKTHO-OPHEHTHPOBAHH(
'/, FIABA 2 O OEKTHPOBAHHE E

| BAHH! POSKTHPOB

| Ospexmo-OPH 0 xoocmmii paspaGoTIHK) mf PencTag;,

STPaTErHIC: B CHCTeMI 5 Aoy

! coboH © e e MRICTST B TOHATHAX OUBEKmby. Mporp Mecry
i 3 BIANMONCACTBYHOIIAX OOBEKTOR, "Ompmea’““'“aa

"Mc,or

10¢ COCTOTHHS B MOTYT BRITIOMNATS ONpe e
w&mﬂ!focmm = Loy
upbop ONEPITTE M OGeKTA (puc. o )
 CRpIBCT s CHUH COCTORMyyg:
W v x nam goctyn. Ilon MPotsece H,

ro MOPOSKTHPOBAHMA  NOMPasymenge,
Wowm‘ XMaCcCOB OOBEKTOB B32MMOOTHOMICHUH Mesx 1y 3mca
MKy

xaccamu. Korad NPOEKT PEATH30BAH B BHAE HCTIOMHACMOMH IIDOTpayyy,,
sce REODXQIHMBIC ofBEkTH CORNAIOTCE AHHAMHYECKH C NOMOLyy,,

cocTomen o8

55
; CocTOmm o5

Puc. 9.1. Cucmesa 83auMo0gicmeyioufx 00BEKMOs

Wmm npoeﬂ‘uposalme — TOJBKO YacTth
OGN O-OpHEHIIpOSINHO20 TIPOYECCA PASPAOONIKLL CUCTIEWDI, TAC Ha
pOTAAEHHH BCETO MPOLECCa COINAHMA IO wmcrome3yerca 00BEKTHO-
. Wm TOJXOI 10T NOIXOA no@asyue_sae’r BEITTIOJIHEHHE

v Otmexmo-opuenmuposanusiii anarus. Cosnanue OOBEKTHO-
ODHEHTHPOBAHHOH MOJENY NPEJIMETHOM 00aCcTH NPHIOKEHHA [10.
3nece o&mu OTpaAAIOT peanbHbic OOBEKTHI-CYIUHOCTH, TaKKe

W OTICPAIIHH, BBUIOIHAEMbIE obBeKTaMy.

Obrvexmuo-opuenmuposannoe  npoexmuposanue. Paspaborka
' ~mozenw  cucremsr [0 (cucremHoH
APXMTEKTYDE) C Y4eIOM CHCTeMHBIX TpeboBammui. B 0OBexTHO-

28

T——

BAHHOW MOJICIIM ONPeACNSHNS W o C

Op“c“mpo OH 388 i CKTOB IO MHCH
e KOHKPETH ’

P (BBERMHO-OPUENMuUpesanioe

NP0 PAMMUPOGaT L
M APXHTCKTYPSI {MOAEITH) CHCTCMEL © TIOMOTLHKO O(P: :;::e
! 7

peanmial .
BAHHOTO A3LIKA TPOTPAMMHDOBAHMA. Takve a3niky KarpiMED

opue % :
Java, HETIOCPEACTREHHO BRINIOITHAIOT  PEAIVEALMIO  OTIpe el ertix
QOBEKTOB W NPEJOCTABIMIOT CPEACTBA /UKL ONPENEACHMA KNaccos

oOBEKTOB. g

namn,tc Fransl MOryT TICPETEKATL” JIPYT ® APYTA, T.e. MOTYT Me
pmeTh HETKHX PAMOK, NPHUEM HA KAAIOM ITANe 0DHMHO NpHMEHAETCR
oA ¥ TA O cucTema HoTauwn. Flepexon va cneayiommi yran npweomwr
K yconc,pulel'lCTBOBalnﬂo PEIYABTATOR NPEABIYILETO YrAna nyTem Gonee
peTanbHOTO ONACAHMA OMNPECICHHLIX PAHCE KNACCOR OOBEKTOB W
onpc,‘leﬂeﬂw‘ HOBRIX Kiaccos. TaK KAk NAHAWE CKDHITH BHYTDM
QOBEKTOB, S TATLHBIC pelmcHHA O NPEACTABACHHMH JAHHLIX MOKHO
OTTIOMHTS /10 ITana peanv3aLi CHCTEMBL B HEKOTOPBIX CIYHARX MOKHO
raKKe HE CTIETLHTE C MPHHATHEM pfmcrmﬁ O PACTIONOAKCHUK OO BLKTOR W
o Tom, Oyayr JH 3TH  ODBCKTHL NOCHENOBATE/NBHBIMA  HIM
prapauieARHBIMA. Bce CKATAHHOC O3HAYALT, WTO paspaboTumkw 11O we
cTecHEHB! HETANAMH peanu3aiuy CUCTSMBL.

(OB BEKTHO-OPHEHTHPOBAHHBIC CUCTEMEL MOKHO PACCMATPHBATS KaK
COBOKYMHOCTE QBTOHOMHBIX ¥ B ONPENSICHHOW MEPe HEIABMCHMBIX
obekToB. VI3MCHEHHE PCANVBAIMA  KAKOTO-HHOYIL OOLeKTa WM
j0baBIeHHe HOBbIX yHKIMI HE BIMACT HA APYTHE OOBeKTH! CHOTEMEL
UacTo CyHIeCTBY T YETKOC COOTBETCTEHE MEXIY PeAnbHBIMM OTBEKTaMA
(nanpuMep, annaparHbIMK CPEACTBAMM) W YNPABNKIONHAMH  WMH
oGBEKTAMM  TIPOTPAMMEOM  CHCTEMEL TakOW TOAXOA ObAervaet
OHHUMAHME ¥ PEATM3ALIMIO TPOSKTA.

[TOTEHIMATHHO BCe OUBEKTH ABAMOTCS NOBIOPHO HCIOTL3YEMBIMH
KOMIMOHEHTAMMH, TAK KAK OHU HE3ABMCHMO HHKANCY THPY 0T JAHHBIC O
COCTOSHMHM ¥ OTepaiu. ApXWTEKTYPY 110 MoxuO pazpadarssars Ha
Saze OOBEKTOB, YK€ CO3JAHHDLIX B MPENBIAY MY  TPOSKTAX. Taxo
MOAXOJ, CHWKAET CTOWMOCTH NPOSKTHPOBAHMA, TIPOTPAMMMPOBAHHA ¥
rectuposasm  [10.  Kpome 70T, MOABASETCA  BO3MOKHOCTD
HCTIONB3OBAT CTAHAAPTHHIE OOBEKTHI, HTO YMEHBIAST PHCK, CBA3AHMBIH
¢ Off MPOTPAMMHOTO OOSCTIEHSHWA, OnHako, Kax MOKA3AHO B

rnage 14, wHOrga NOBTOPHOC HOTIONB3OBANME PHEKTHBHES BLETO
PeAnM3OBATH C TIOMOIIBIO KO/UTEKIM OUBEKTOB (KOMTIOHEHTOB WK

OOBEKTHBIX CTPYKTYP), & HE Hepe3 OTAEbHBIE OOBEKTL
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. 205, 186, 54, 137, 13%, 32%, 34%) o
e

werax [7 4,
B 0GHXTIHO-OPHENTHPOBIHHOTO MOCi e Mo,

uﬂlﬂu
pastHBE MEEL o porsmkeHHE  BCETO. TIPOLISCEA. 1oy, ‘R

Hpo
X Spainas HOTAUMR. TPHEATAR B UMy, 3
HeoTpIYETCE Wm'ctwmmm :axuc-nuﬁo 0cOBkIe ;0% R
AarHo! a8 PacCMATPMBAIOTCR 7 ©oOunse KOHa o
M paHHOrO  MPOCKTHPO i Bn Pa3nes, ﬂ19

~ Sramn  DpoLRETEd MPOCKTHPOBAHHA. llo  peep 2
pacCMOTPEHE! R obosnadcrui, npuHATas 8 UML. " Taggg

9,1. OfBeKTHI M KARCCH] ofbexrTos

o ppeMs WIHPOKO HCHOIB3YIOTCH NOHATHS 0Gye,
B HacTOMIIE mW”‘E""Z M TEPMHHBI npnuemm:m :

oiferm0-0PUer
OOBCKTOB, METOAaM NMPOCKTHPOBAHKWA, CHCTe)y,
M THIK  Bp BCEX choy4asX TNpHMCHASTCy og;e:
et cn oTopoMy OOBEKT HRKANCYJIMPYCT JAHHBIC O cpog,,
crpoenEn. 31O TPABKI0 OTPMKEHO B MOEM ONDe/ienesyy,

i uMoﬁbml.

e crocobHOC MPEOSIBATE B Pasimuainy
_05.““_ ’H iomee  ONPEACICHHOE MHOXKECTBO  Onepaumy,

e OMpIeICTCs, Kax Habop aTpHOyTOB. 06L.CKTa. On

e ¢ OOBEKTOM. NPCAOCTABATIOT cepBHCHl (PYHKUMOHAIbHEE

pyrid  ObbexTaM (KWMEHTaM) JUIS  BBINOJIHCHMy

P — OBBCKTOB. KOTOPOE C/AYAKHT MIAdIOHOM iy
iR O0BEKTOB. B HErO BKIIOYCHB! 0OBABIEHHA BCEX aTpHOYTOB M
 Horauws, X0TOpaR MOTIOME3YETCA 3/€CH JUIA 0003HAYECHHUA KIACCOB
o6rextos, onpeaesena 8 UML. Kmacc 00bekTOB 1PEACTABIACTCA KaK
TPAMOYTOIBHHK C HR3BAHHEM KIACCA, Pa3fe:IeHHBIA Ha jiBe Cekumm. B
BepXHCH  COKIMM  TISPEMHCICHE!  aTPUOYTHI obbexToB. Onepaiss,
CBA3AHHNC ¢ JAHHBIM 00BEKTOM, pacTIONOAKEHE! B HUKHEH CEKIIHH.
Tipisicp Taxoik HOTAIMK NpesCTaBen Ha pyC. 9.2, TAE TOKa3aH KJAcc
mwmmm Hexoit oprammsaun. B UML
ONEPAI ABAREICH criemaduKaupeli HEKOTOPOrO JeHCTBMA, 3

!"'mmwpm s .~mm.x peanuzaumy JAaHHOH onepalym.
mm"”’ "kt OIDEACIACICA pAjioM ATPHOYTOB, B KOTOPHIX

TS TEHIHE O CayRAUIMX, B TOM YHCIIe HX MMEHA 1 APCC

i ate u , KOJIbl

HOTO oBecneHeHIA, HANOTOBLIE KOL! M T, Koueano, na camom
ACCOLMMPOBAHHEIX €  Kinaccom, Gomme, 4Yewm

anb
c:;z RO o)
hi 4o HA pHC)'"Ke- npenenctm TAKKE OTICPpAUMK, CBAZAHNEIC C
sr300paRe . ppuasTh (BHIOTHACTCH NPY NOCTYTUIEHMM Ha padoty),
0(::1:“" (BHIMONHACTCA NPH YBOILHEHHH CITYy7RAETO W3 OprarcaImH),
pIrioaHACTCA, eCAn CNYAKANMA CTAHOBMTCA NEHCHOHEPOM

y

ua (B
nenc ) " srsveriTs danHbic (BLINONHAETCA B CHAYMamX, ecim
op! i BHECTH M3MEHCHHA B MMEIOINMECA IAHHEIC 0 paboTnuke).

Puc. 9.2. Obwvexm Pabomnux

B3auMOICHCTBHE MEKY OOBEKTAMM  OCYIIRCTBANCTCH
[I0CPEACTBOM 3anpocoB K CCpPBHCAM (BBI3OB Me\‘?non) W3 ApYrMx
ofbeKTOB W TIpH HEOOXOMMMOCTH  TYTEeM  ODMEHA  JAHHBIMH,
Tpeﬁyxommcmca jUin  TIOICPIKKM  CCPBHCA. Komim JAHHBIX,
HeoDXOIUMBIX JUIs paGOTEl CEPBHCH, VM PE3YILIATH PA0OTH cepeuca
nepelaloTCA Kax mapameTpsl, BOT HECKOALKO NPUMEPOB TAKOro CTANA

B3AAMO/ICACTBHA,
// By30B METO/A, ACCOLMHPOBAHHOTO © obnextoM Buffer (Bydep),

// KOTOPBIA BO3BPAALT CASAYIOWICE ypauenue B Oydhep

v = circularBuffer. Get () ;
// Bpi30B METOA, CBA3AHHOTO € obbexrom thermostat (TepmocTar),
[/ KOTOPBIH MOAEPAKHBACT HYIKHYIO TEMIICPaTypy

thermostat.setTemp (20);
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SIX PACHPEICACHHEIX CHCTEMAX B3amy ...

cTaMH peamsosauo HCHOCPSACTBEHHO / Qeuc.mk

gox .mo'puuu OOMEHHBAIOTCH OOBEKRT B mupe o Me;
woomemm. ' XTh, Obl'e;q- eRey

aw}(\mﬂﬂ €ro rpaMMaTHIeCKHH pas6 D > g My

Mot
: JBHHBIC M ; Ty

cepsc ¥ CRASAHHBIC C HHM 3amyCRaer 5

cepBHS. Oraxo. Pay

o OOBERTRL COCYINECTEYIOT B Onpq;y; Mg
B

peanH3OBaHbl AHATOIMMHO BH3OBay npc;'p"'pa‘-\::m
BAHMA, Henm. Mg,
Gymiomt qIMKAX POrPaMMHDO HANPHMED Tagyy :\}) My
Ada Ecat 3apOCH K cepsHCy PERTHIOBAHEL MMEHHO Tayy,, M
an wex1y ODBEKTAMH CHHXDOHHO. Oro 03"‘11:;0
00BERT- QTIpABHEUIMIl 3aTPOC K CEPBHCY. OkHuaer Okoer, r
: sanpoca, OJFaKo, ©CIH OOBEKTHl  peamusog, Mgy,
¢ TPOLGCCH WM TOTOKM, B3aHMONCHCTBiue 0*_‘0:! .
~ Sk
ozt OBITD acExposHEM. OTNIPaBHE 3AIPOC K CEPBHLY. 06nesy = KTop
wom Yy H HE #/IATH, ITOKA CCPBMC BBINIONHHT er(, i OZer
; Higko 8 JTOM PE3AETC NOKZ3AHO, KAKHM 0BPasOM MOXHO pe “inpoasc
OOBEKTH xax MAPATICABHEIC MPOLICCCR. : V30841,
Kax OTME4R70CH B [713BC 7. B KOTOPOH OIMCaH pan OB hexrigg
MOIRIICH, E18CCH 0GBEKTOB MOKHO YTIOPAZOTHTE HITH B Bujie “epapm:
ofoGmEHYX HAH B BHIC HCPAPXHH HACTENOBAHWA, KOTOPBIE NOKa3LIpa0,
weATy OCHOBHBIMM M ACTHBIMM KI4CCAMM 00bekToR, Sy,

OTHOMCHHA
ancTEbC KAB0CH ODBEKTOB MOTHOCTBIO COBMCCTHMEI C OCHOBHEivy

KiBCCaMH, HO CORCPART GONbIIIC anpopmanuy. B cHCTEME 0003Have
ML  HanpasncHmMe 0000mIeHMA  YKa3bIBAaCTCS  CTpE/ikamy,
RANpaRTCHHBMM B2 poauTensckMii  kmacc. B obbexrno-
OpHEHTHDORAHHBIX FIWKAX NPOTPAMMHPOBAHHA obodbmenue obbmo
peATHIyeTCd Hepes MEXEHW3M HACICTIOBAHMA. IpoM3BOaHEI Kiace
{KABCC-TIOTOMOK) HACTCAYET ATPHOYTH ¥ ONEPALMH OT POAMTEIbCKOTO
KAGCCE.

Tipmsep Takoll Hepapxuy usobpamen Ha puc. 9.3, TIe mokasaHml
DHMTANHIE KAACCH paboTHMKoB, Knacchl pAcIOIONEHHBIE BHH3Y
UCPAPXEK, HMEHOT TC A€ aTPHOYTH M ONEpalMM, YTO M POAMTCBCKHE
KIACCH, HO MOTYT CONEPAATH HOBLIE aTpHOYTHI M ONEPALMHM HIH e
m HMEIOUECH B pomuvensekux Knaccax. Ecau B Mogenm
m’gz‘: HMA DOTMTENECKOTO KIIACCA, 3HAYHT, OOBEKT B CHCTEME
B onpeacaes 100 cammy knaccom, mbo mOGHM K3 €ro

x 0

pa:SOM
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us QOOOUEHUR

Puc. 9.3, HepapX

acc Menemrep 00

GoTHHK U, KPOME TO
aBnAcT MEHEIUK

nazaer BCCMH

ro. ©MceT 1Ba
ep (GromaeT),
AIHAMCHHS ).

1o KT

it B O . rophiMH Y ITP
sty uoyTa: P cpt, KOTOP JuKRepa (maraH

x a B AWHOCTH MEHES
gbX P77 i €ro H: :1'?;1“631'5; s kiacc TporpammMeT. Omms :;1
yTOPBIM paboraet NpOrpamMMmeT, JpyrT

onpeaeACT 1 = ero HpodeccHoHAnIMA TIP¥ ncnonbso}{_am
& or paAMMMPOBAHMA (aseixliporp). aKuMm

wracca ViemeKep u T[lporpaMmMmucT MOKHO

op Kiiacca PAGOTHHK.
Knacca 0OBLEKTOB,

B3aHM
woneapyroTcA ©

cauy 0OBEKTOB B UML cBa3b 0BO3HAYAETCA JIMHMEH, KOTOpas
i Ki1acehl 661:61(103, (PUYEM JIMHKA MOKET OpITh CcHADKEHA
‘:mcﬁ o naunoii ceizu. Ha puc. 0.4 moKa3aHbl CBA3W MEHKAY

obpeKTAMH KITACCOB Padoramk ¥ Oraen ¥ MEKNLY ofBeKTaMK KIaccoB
paBorsmk  Menex#ep.
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Puc. 9.4. Mooens cesiset

Cax3H peAcTasInioT campie ODIIHE OTHOWICHMy
s UML 7aM, C€ pelyercs vKasare, yriq " uacy,
Kax;

: _0&‘[0

qEALETCH CBA3AHHAIM C OOBEKTOM WM ke pe
&:u;n

cpoiicTBO OOBCKTA i
m’@o&wmn 4 Ha CBS3aHHBIH OOBEKT. OnHako & 1y iy
et OBITH  KAKMM  YTOJHO. Omismn  us PHHI,
H&Hoonee

o CBA3H M

_ - rEIOB CBA3H. KOTOPBIH CITYRHT JUIS CO3nariu
oOBEKTOB #3 Y= LMEHONDAXCA, FBNASTCH ArPErHPOBAHHE. e :nl 0By
paccMoTpet B raase 7. CBA3Y

9,2, MapaLie/IbHBIC 00BEKTHI

B ofumeM CyHae ofbeKTsl SANpalIMBAIOT CEPBMC OT mod
oGaeKTE TIOCPEACTBOM MEPEAA'IH EMY cooBmenHs "3ampoc K cepay o0
o HeT BEOGKOUIOCTH B [IOCICIOBATETBHOM T
xoropou 0 OGBEKT oxdnaeT saBepuieHus paboTh Cepauc; "ﬁg
coenarHoMy 3EAPOCY- Obuas  MoneIb B3aMMOCHCTBHA  00BeKTOR
mO3BOARET HX OHOBPEMEHHOE BBITIOTHCHHE 8 BWIE NAPALIENIBHEIX
poteccos, Takgic OGBEKTE! MOTYT BHITIOIHATECA 112 OAHOM KOMITBIOTEE
7y i PESHBIX MAIIAHEX KK PACTIDE/ICICHHBIC OOBEKTHL

Ha mpaxuxe B GOTBIIHHCTEE 00BEKTHO-OPHEHTHPOBAHHBIX A3LIKOB

TPOTPAMMHPOBHHR
, no vyxomalmlo peaIH30BaHa MOJETh
3anpochl K CEpBHCaM

oﬁseno,njnmqw (yHKIBAY PEATHIOBAHBI OZIHHM H TCM e crnocobom.

Hmmmp,(. 4 :..),_’_:_m;js.m Ja:6a. KorIa 00BexT, Bhi3BaBIIMi O0BeKT theList

C'W;‘ Co31aeTCH ;l;) BIMHOTO K/1acca 0OBEKTOB, 3T0 3AMUINCTCA TaK.
BRILIBACTCH

: 5 meton append (nobasuTs), CBA3AHHBIA C

oeekton thelist, kotopuit nobasnser anement 17 B cmcok theList, a
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rea 10 TeX
X A0B, (mnocmuansmm e
5 caenan? it ; Java

HEHIE 8, O¥ ot orepansi nobaBIeHH. OjpHako B a
mmﬂnof‘ e 3 T o exaHI [OTOKOB (threads). KOTOPHIM
mp'ccrﬂ\ o 0ueH II:)CT:‘; HEBHO SRTIOMHAIOMHECH &mc;r‘:ﬁ
oy ¢ > X ITEKTYP Tpam
ncﬂ"”“’f ; oﬁa,exmo-op“e'""Fm:z:.l:mo = yrOOBl }(;Gbcwru cTanv
[Toa TN O ppeodpa’’

MO
* 'Chn" .

e 1Jl?’lb|n-”¢"‘” uercmc2‘: pa;me.lbﬂblx oOLEKTOR
n mlecfmcr oTOpBIX OOBEKT peanvtzmaan KaK napa:menbﬂuﬁ

L Cepser™ 7 oomc,cmymummu onpeAeIeHHBIM onepanmam
[pOKECe ¢ MeTom cKAIOTCH B oyBET HA BHEILIHCE cooDNIEHHE ¥ MOryT
QOBeETd Merom }e.an ¢ MerToaaMi, cBAzaHAbIMM  C ApyruMv
Bbmo:ﬂ*"'"’c“ e KOHUAHHH BCEX nefcTBHA BEINTOTHEHHE 0OBEKTA
of’mmardu o O‘n e ORAIAET nanpHEHRUIMX 3anpocos K CepBrCY.
apHo¢Te annnziue oOwexmol, Y KOTOPBIX cocTOAHME MOKET wmermrbca

2. AxmE onepalmﬁ Bunom!momuxcﬂ BHYTPH camoro OOBEKTA.
noepeR” R acT oaii  OOBEKT, NIOCTOAHHO peIIOHAET  3TH

LIECCs s 2
npospamm,agnenosa'rcnbuo, guKOraa He ocTAHABIMBACTCH. :
g CepBep! HaubOIIEe none3Hbl B pacnpcnenetmux cpenax, TAe
= esbii  OOBCKTH! ALIMOMHAOTCA HA pasHert

B"'mwomepaw BpeMa OTBETA, xoTopoe TpedyeTed cepBUCY, 3apaHee He
0 MOKHO CIeayeT CIPOEKTUPOBATH

mnpammumﬁ 3ampoc K CEPBUCY. HE JKAan,
MOTyT UCTIONH30BATHCH

BPEMS ZUIS BEINONHEHUA
¢ ecTh BEPOATHOCTE
i 3NPOCOB K CEPBUCY OT HECKONBKHX PasHbIX 0O BEKTOB.
oBBEKTHI  MCIIONB3YIOTCH Tam, TAe OOBEKTAM
HEODXOMHMO OGHOBNATS CBOC COCTOAHWE yepes ONpPeJSHCHHLIC
piTepsaTl  BPEMCHH. Takue OOBEKTH XApaKTEpHBI UL CHCTEM

[0 BpeMEHM, B KOTOPBIX oFBEKTH CBA3AHBI C ANMAPATHLIMH
jicTBaMHK, COOMpArOTAMH UHDOPMALMIO M3 OKPYKCHMA CPCbL.
[O3BO/SIOT APYTHM OOBEKTaM MOMyHHTH [OCTYM K
COCTOAHHME OOBEKTA.
KaK HA A3BIKE Java MOYKHO OTIPE/IS/UTD ¥
P JlaHHeit KIACC OOBEKTOB NPECTABAACT
: mosoﬁng;mo»:l?-ommo}mo iJl('mnzpoudm') camonera. C roMOUIBIO
OTC/IRKHBACT TIONIOKEHHUE CaMOIeTa. 0: Gl =

MOJKET OTBEHATH HA COOOIICHWS,
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peanu3oBaTh AKTUBHBIN OOBEKT.



(HIOTCPOB, YIPABISIOUIHX BO3TY 115y
bin

aprocoIAAEE O pooe oo
B oyeeT B3 qapo¢ METOA givePosition coobuaer l'ckvule¢" MOy
Qnenk % MO, H.
caM i 9.]. Peammaums AKTHBN My
poToKH KIbIKa Java ore 06a,
ek~r
a‘

yomer?
DO ansponder extends Thread {
Position currentPosition ;
Coords ¢L. €2+
Satellite satl. 532 -
Navigator theNaVIEZiot.
public Position givePosition ()

r‘aum cyrrentPosition;
1

wblic void run )

{

while (true)

{

o= ggz_pp'siﬁon & -

currentPosiion = theNavigator.compute (cl, €2) ;
}

!

W ransponder

JlanHnit 00BEKT PEATH30BAH KAK MOTOK. Ie B HEMPEPBIBHOM 111
BEMHCATIOUIAI TONOKEHHE CﬂMmer:qz

MeT0Aa run COACPRHTCA KOZL

MOMOUIbI0 CHTHATOB, [ONYYEHHBIX OT cnyrakoB. B Java n

coygioTes ¢ MOMONIBK) BCTPOCHHOrO Kjacca Thread GT(?TT:)) ")”
K -

BBICTYTIIONETO B 00BABICHHH KIACCOB B KAYECTBE Hazosoro,

9.3, ITponecc 0FLEKTHO-OPHEHTHPOBAHHOT O IPOEKTHPOBAHUSA

B srom pazae obne
POCKTHPOBAHKA mmfﬂ ano uen;c)cmmpe mﬂommponammmro
paspa C1p
Yl, TPaBAOICH s npozamoi CHCTEMBI, scrpocuuog'; l:
o "Wﬁw | i ereocTanumo. Kak orMedanoch BbILLE, eCTh
D W’WWO&W PHCHTHPOBAHHOTO - IPOEKTMPOBAHH
e m°'m l_lpemmm s HOrO0 MeToJa WIH npoueccz;
POCKTHPOBAHHS He: CymiecTay maccumpmaeuuﬁ 34eCh MpOLECC

V

G S OTIEPALTA, XapaxrTepHBx

O BEKTHO-OPHEHTUPOBAHIIOL o
M € [POLECCOM,

ABHO YIPOCTHI

H0C aTodHo b, T-E COCTO
“nﬂerc’()oubmmlcﬁa rpoLeccon
ans o BAHHA. B 3TOM OTHOLIOHHM OH CpaBHH
m,oex;‘:cwm A3BIKOM UML [304], OAHAKO s AHAMMKTC
npe!
n uece 0OBe
pKHX FTANOB-

KI'HO‘OPHCH’THPO paHHOro npoemuposaum

ma CHcTeMBl ¥ paszpaborka

O OKpYHE!

HMA.
e apxmex-nfpbx CHCTOMBL.
HOBHBIX OO BEKTOB CHCTEMBL.

3 Onpeace
7 4 moencH APXHMTEKTYPBI CUCTEMEL
epdeicon obwexTa.

NCTABUTE B BHIC HIPOCTOH

papuA HENB3A 1PC)
yeTKas MOC/CA0BATE/HHOCTD TAIOB.

yTarbl B 2HAUMTCIBHON MEPE MOMKHO
yr Ha Apyra. Kak
EeKThbl ¥

"+ op HCTIONB3OBA

onaraeTca
YUCIICHHBIC
;u;mumiﬂ pa ¢ B3adMHBIM BIUAHUACM P

aboTAHA apxaTexTypa CHCTEMBI, ONpCACTAOTCA 00®

sonbK0 PasP

4O WA [1OTHOCTEIO) urrreppeicnt. Tlocne cO3TaHHA monene#

e OOBEKTBI MOAHO nepeonpeenuTE, a 310 MOTKET

quAM B APXHTEKTYPE cucremsl. Jlanee B 3TOM Pa3jcic
JIEIBHO,

NPOEKTWPOBAHA obcywaaeTcs 0T
4 ROCTIONB3YIOCH IS WILIOCTPALA

oGLeKTOB orzeBH
cTH K M3MEHC

orii FTAN nponecca

[JpuMep [10, KOTOPERIM
oébemo-opnenmpowﬂﬂom MPOCKTHPOBAHMA, NPeACTABIACT cobon
yacTh CHCTE e METEOPOJIOTHHECKHUE KapThbl

MBI, CO3AAK0: Ha OCHOBE
aBTOMATHIECKH COOPEHHBIX METCOPOIOTHHCCKHX naunsrx. Tloapobxoe
fiepeHHCIEHHE TpeboBaHIH JUTA

TaKOM CHCTEMBbI 3a8HMET MHOTO CTPAHHLL.
OaHAKO, AKE OrpaHHYMBIIHCE KP

ATKUM OIMMCAHWEM CUCTEMBI, MOKHO
paspaboTaTh €€ obmIy10 apXHTEKTYPY.
OnHMM M3 TpeGOBaHMA CHCTEMBI NOCTPOESHHUS KAPThl TOrO/bl

BIAETCA PeryIApHOe OBHOBJICHHE METEOPOIOrHYECKMX KapT Ha OCHOBE
JaHHBIX, TIOMY4CHHBIX 0T YAQICHHBIX METEOCTAHIMW W OpYyrvx
YCTOMHMKOB, HATTPHMED HabIONATENeH, METEO30HAOB W CITy THUKOB B
OTEET HA 3AMPOC PErHOHANBHOrO KOMIThIOTEPa CHCTEMBL o&nymm

\eTeoCTAHIMM NIEPeaaloT eMy CBOH AAHHbIC.
PeryoHaNbHAS KOMITBIOTEPHAA CHCTEMA OObeMHACT AAHHBIC W3

pasIMdHBIX MCTOYHHKOB. CobpaHHble [aHHbBIE apXWBMPYIOTCA H C

:lgm;l;rmo ;m;nmx W3 3TOr0 apxuBa ¥ 0a3bl JAHHBIX 1WMOPOBHIX KapT

3AETCA HAOOP TIOKANBHBIX METEOPONOTUMECKMX KAPT. KapTte! MOKHO
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uR WX Ha CICHMANBHEIN Dy
'I\-p

Wf:f& wan
WL‘M WPMaI'BK.
0, 4TO .

o e B, 0 GA NaeTh oGt
e opON ABIBEY. TP ABNHBIE, 1107y e TEM
5 S OB, -qx'n:l B NOAHRET apxnmupomm,;_ 4(~|mur¢ 1:1
pummim ocoRaeT METCOPONOTHYCCKME KapTy, l{{‘ac{ntu\

i umw’ 3 BOIMOMHRIX aps;mmp CHCTE ML :’Hc 95
népgan : Ha OCHOBC mn";gcz), o'accuuom oK ca"";-‘mp_\.m
i lmmii MHOTOYPOBHEBYIO 8PXHTCKTVDY (00CY % 150 Yy
CcT2RINET sce Iransl 00pabor MYy,
oBOOUICHHE AAHHBIX a;:" Ak, :

. A B

HOTO ‘ Shon

,“ YPOBHEBAS APXMTEKTY Dy B“auut
KAK Ka#aeiH ran oc"o"hln;;g"t
ox

oo v
st 11w wamcH cHCTeMAL, T3
JRHHBI REMOIHCHHON Ha TPCIBULY Iien Iy
ane

Do 95 MaganypoSKesas GEEUmeRTPa CUCTIEMBL OCTIPOCILIE Kapm
BOZOOb

Ha pec. 9.5 NOKasANEl BCE YPOBHH CHCTCMBL Ha3ssauus ypossei

saETOueHs B NPIMOYTOTRHMKH, YTO B HOTALAHM UML oboznayaer

noackcress. [pmsoyromsime UML (T.€. MOACHCTEMB 6
0K , . ) — 3710 Habop
ofineKTon ¥ APYTRY NOZCHCTEM. S HCTIONB3YIO 3/ECh 3T0 0603HaYeHHE,

B‘ s mmdypom BKIIO4AET B Ce0A MHOKECTBO
‘ pic. 9.6 modpasera paciwpenHas MOACAL APXMTCKTYDHI, B
OPOF NOKZSZH KOMIIOHEHTH I:;M ITH KOMITOHEHTBI TAKAKE

e Moneis oKpyKeHHd cHCTEM
noMHAIONMe  ApYT

#t nse 2O
MOMW ¥ €€ OKPY KECHHSM.

crantioT
npesc MEKAY JAHHOM CHCTE
_ 10 CcrarHdecKas MOJEND,
paspaGaTmBaemoro

ooTHOLI
| Mogenh OKpYMeHWA CHEY s
coropaR ONMCHBACT ZIPYTHE CHCTEMBI V3 OKPYXCHI
[MHAMMHMECKAS MOJCID,

no.

2. Mogens HCNOIB30BaHRA CHCTEMBI —
xoropas MOKAIBIBACT B3aHMOICHC TBUE NAHHOH CHCTEMBL CO CBOVM
KCHMA CHCTEMBbI MOMHO TPEACTABHTL C [IOMOMILIO
KOTOPAs AAET MPOCTYIO OIOK-CXEMY oOme#

UML ee MOXHO

Mdnenb OKpYy
MOLIBIOD NAKEMOE A3IBIKA

cxenl caszeit (cm. puc. 9.4),
apxurextypel ceremsr. C 110
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ppeAcTaBHT® B paIBepHyTOM BHIE KAK COBOKymMHOCT:, v
pHC. a6). Taxoe npe;xmsnelme MOKA3BIBACT, 4yTO i [ o Aenath. bs B L s
Mi HEXOAMTCH Pabovee o M cucreMa A ; e,
cucTeMel ! BHYTD ORn- (e AT ¥ « qeTx0
SARMMAOUIEHCA cGopom mamwmix.  Tam ke n" Mocpy. g Jerene #" “:’ oymcas JeTeA oCACTBHE
[IOACHCTEMEL ROTOPBE 00pasyloT CHCTEMY noc,poc,m:"a"aﬂu :rew_" : “,opmﬂ?}éme" "H(popuﬂu::) ’m”‘ e +ab. 9.1, rAC norasiet
npﬂm BaHHH BMOAC“C‘!‘BH!I CHCTEMEr Kapr f'()r(; _hyruc m,o"axo d)OPMB caHna i pﬂC. 9.7)
Wm = NOaXOA, KOTOPHIA He Cee ok va;m u T S g Qe (
ofpesion AARHBIX AT ONUCAHMA  ITHX Bmuo;lcﬁcl m: Oyer 601,2:"'% papat® ¥ " "_9_.1@9:-_33_0331012 oraer_——
. ML, COCTOMT B TOM. 4TOGB! paspat M. o M T.m“ug_?_l-_g“-—"-@——’—" 'K]qeggr_a_ug_u_!l.ﬂ__-_————f—-'ﬁl
M HC! . B Sm‘OpOﬁ KOSKIBIT Bapm:)ora‘”, \1; \OJL __-——a';}::éé;:_’_ _/—/--""'" OTuer \
coboll onpeneneHHoe RSAMMO/ICHCTBHE C CHCTEMON (cm "PCACT&BT:TL —paprat o
; . 4aHTOB  HMCTIONb30BAHHA . Timamy o 3008 e ST O CTAHLIA
e T 3 B BHIE 'a.mmnca,“z’i'moe Boevt %. B "Gno_,---—--““éﬁc?’e;;_&opﬁ ereoponorHIECi sk Mmc_ 'nm !
BHEIIH “MOKHe AT ——
o Wmmue, npeacTasieHa AN c)'llu{ot O¢ VuacT! _"_’J‘_’___,_,———— 4o T CBOTKY & nAHHBIMH, crAThIME C ll
B CTHTI “Th, o MereocT aHLHA oTnpastt it SHHOM NEPHOA
Gy ye0BeKd _'HBUIBM MPHMEPE BHCUIHAR cvmﬂ(x:n,oﬁannog — TlanHei B TPH posnonpenenemm peM e “\
PpeACTARICHS urypKo#i HeNOBEKa, ARTACTCH cHcTeM » X0ty D eofi COOPE ETEOPOTOTHHECKIT six. B coolut \
KHX ABHHBIX. OB Oﬁpa'ﬁon(H O epAaTCa MAKCHMATTEHBIE, MHHMMATEHELE ¥ Cx;m"e
H %4, aTMO pHOTO
ua"mB Henon 0 A 'reMne'PiﬂYPu noYshbi H BOAIY X4,
MM;u; B;P aToi uonc.fmb3 :mem AT N SOOI oy | ;Hn::::m, CxopoCTH BETDE, 00IICE KOT mcoye0 BERIERIT R
8 oy CTAHUHA B3aUMONeHCTgy ocanKos ¥ - anpaaneHne BETPE, paATRIS CPE3 AATHMUHY THELS
pricHHMH 00BEKTAMH EO BpeMs 3AMYCKa H 33BEPIIEHNMA Pato Yer ¢ MHTEpBATE! BPEMEHY ,
cOCTARNGHHM OTYETOB HA OCHOBC COBpaHHBIX JAHHBIX, a THI, 1ipy e e
3 ﬁ____'_____,_,__,_,_.__
TCCTHPOBAHHH H KaTHDPOBKE METEOPONIOrHYCCKHX npUBopoB Takoxe Npy ,fg’m‘ Cuctema coopa METeOpOIOTHHECKHX AAHHBIX yCTaHaMHBaeT
z ATl MOZIEMHY IO cBsidb € MeTeocTaHIHen ¥ oTNpaBaAcT 3anpoc Ha |
e nepeniayy AaHHbIX
s e e
-’f’___"_’_’__,_-———’_'—‘—’_— s
= OrBeT fitoroskie AAHHBEIE OTNPABNAKOTCA B cuctenmy cbopa
\METEOPOIOTHHECKHX. IAHHBIX
e —— =
KomperTapHi OGN0 OT METEOCTAHLIN 3anpalHBaioT OT4eT KaK/bI 4ac,
HO 278 qacToTa 3anpocos MOMKET OTANYATECA piny it paauux
I CTAHLUAMN, & TAKIKE MOKET waMeHuThea B Dyymee
Kone4Ho, pibis: ¢ onucanus BApHAHTOB MCTIONb30BAHWA MOKHO
erayTh K moBoM  ApYrod  METOIMKC TIpH ycioBuM, HTO
Puc 9T d o OKEHHOE OIHCAHHE KPATKOS H nopsiTroe, Kak npasuno, Tpedyerca
Bapuan bIOBANUA MEMEOCAHYUU aty ONMCaHMA JUIA  BOEX BAPHAHTOB HCTIONB30OBAHMA,
HMEIOIIHXCA B JAHHOM MOJICITH.
Onucarnse BApUAHTOB MCTIONTB30BAHWA [IOMOTaeT
cucteme. Vi3 ormcaHuws

Kaimdt w3 v '
: CIOLTHXC
A BAPHAHTOB MCIIONB30BAHMA MONHO WMMWW oobe
A KTBl W Onepauyd B
BAPHAHTA HCNIO/Ib30BAHHA OTtuaer BUHO, YTO B CHCTEME NOJDKHbI ObiTh

OITHCATS C TIOMOILIBIO
HoNOracT paspatio POCTONO ECTECTBEHHOrO A3bIKa. Takoe onmcanme
paspaborkam  npoexra WICHTHOHUMPOBATE OOBEKTHI B
L OfBEKTE!, NPEACTABIAIONIAE MPHOOPLI A cOopa METEOPONIOTHHCCKUX
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raxke  OOBCKTBL NMPEACCTARDTON (e

Oy
3anpoc. H OnepanAHM, e “Painy,

FOUIHE
GopsPy ECKIE JRUHEBIC:
9.4. Hpoalwm‘ APXHTCKTYDEL

-~ TR MERIY [IPOCKTHPYEMOH CHCTeMOi;

Roras om:;::;“’" STH JAHHBIC MOKHO ncnom,;:;;_l]f’ Heg
aﬂ’“‘;:' W apmxp’lm cuctempl. Koneuno, NPy }“&x
OCHOBY anar:mooo(imx NPHRUMIEX TPOSK THp., Bé:t‘u
eoOXCIHMC ¥ qaHHBIe O KOHKPETHOH MpeMeTHOi: oﬁn&:rm
v MerooTTUI ISTIeTER 0o,
apocTolt CRCTEMOiL, TIO3TOMY o€ apXHTERTYPY MOHO BHOBb NDencrag,,,
i@ <0 wmoaens. Ha pHC. 9.8 BHYTpH 60wy,

- Oy TOTHEHIE MereocTaimest PACTIONOMKCHBI TPH "P’moyronbumg

HOTIOMBSOBAT CHCTEMY HOTAIHH UML (rekcr =
¢ SarHyTEME YITaMH) C TeM. 91068 Mpencranyy,

[ = l
—
VIDREARST BN
Taacrma’ Pt
‘ B e 23HLAGLAC TBARMM A
Colpeear »
Tigoesesd” S506LIDET MOTEOPORD-
Clop saveasx INACKAR FiIeD
: COD0nymHOCTy
w p0pos, CoBNpROLG
2 HCICPRR DANre

Puc. 9.8. Apxumexmypa memeocmantyuu

B nporpamsHoM 00ECTEHEHHA METCOCTAHUMA MOXHO BBUICIHTE

TPH YPOBHA.
I. Yposews miTepeCoB, KOTODHIH  3HMMACTCA  BCCMM
BIAHMOCHCTEMAVH C JDYTHMH YACTAMH CHCTEMbI H MPEOCTABICHHAEM
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5 aapmBie.  JlOTKHBL  TAKKC  Obirg O OBy,

peC&_na '
K
)lu“e

cGopa AHHBIX, VIPABARIOMMA COOPOM  JaFHBIX <

5. yponer® Goipiomiiil  METEODONIOTHUECKHE  IRHHMIC NEpea
TPOEHHA KApT NOTOab.

KOTOPOM TPEACTARNEHEI BCE MPUOODHL,

S M
i wp::ﬁnxucﬂc’c"‘y e
pas pubOpoB. B
ort yponers 1 cHOpa  MCXOMHMX METEOPONOTHIECKMX

mﬂml eMbiC B nponecce

e ; . NIV

A oryiae cremyet NOTBITATHCH PAIOAUTL CUCTeMy Ha
B 00t pa Guita kak MoxHO npomie. Cornacio

yToOsl apXHTEKTY
uact ! MY rpECKOMY Tpas
xopo” pe DoJIce yeM W3 CCMH
i M OKHO ornMcaTh OTACITBHO,

e X QOBEKTOB M HX B3AaMMO
[HOKA3AHHOM HA PHC. 9.6.

WIy. MOICHH APXMTCKTYPH IOTKHA
OCHOBHBIX 00BexTOB. Kamani Takon
OIHAKO JUIf TOTO, YTOOR OTODPAIUTE
CBA3M, MOKHO BOCTIONBIOBATLCH

9.5. Onpeneiesne ofnexros

pest BHINTOHEHHEM AAHHOIFO JTana MPOSKIUPOBAHMA YikKe
He MHPOBAHS! (IPEACTABACHNA OTHOCHTENHHO OCHOBHEIX
CHCTeMBI. B CHCTEME METSOCTAHIDAW

HOOPH! ABJAIOTCHA obBeKTaM# ¥ TPeOyeTCA NO KPANHSH
s OGHEKT HA KQOKIAOM YPOBHE ApXWTIEKTYDhL 710 NPOABJICHHE
< (TPHHLIMTIA, COLJACHO KOTOPOMY OOBEKTEI  OOBIMHO
agr0TCA B TpOLIECCe rpoekTUpoBaHuA. Bumecte ¢ Tem Tpedyercs
e 5 ¥ JOKYMEHTHPOBATE BCE APYTHE OOBEKThI CHCTEMEL.
onpe,'l;?:; 3TOT pa3znen Ha3saH "OnpeaencHue oObeKmos”, Ha caMom

qenle 1A AaHHOM 27ane MPOECKTHPOBAHHA OTPEACIAIOTCA  Kiaccul
oGnektoB. CTPYKTYPa CHCTEMBI OTTMCHIBACTCA B TEPMHUHAX ITHX KIACCOS.
Kracchl OOBEKTOB, OMpEJIC/ICHHBIC PaHee, HEW3DSKHO TOMYHAI0T Q0Nee
JeTABHOE onMcaHue, TOYTOMY MHOTA NIPHXOAWTCA BO3RPAMATHCH HA
Muﬁ yran MPOeKTHPOBAHMA JUIS NIEPEONPENENCHHA KI1aCcCOB,
CymecTByeT MHOKECTBO TOAXOZOB K ONPEASICHMIO KIACccos

0OBEKTOB.
| Mcrob30BaHHe IPaMMaTMYECKOTO  aHanM3a eCTECTBEHHOTO

AIHIKOBOTO  OTTHCAHWA  CHCTOMBbL. OObexTst © arpudyThl — 310

CyLIeCTBUTENBHBIC, ONEpALIH ¥ CEPBHCHI — [J1ArONbl [1]. Tako# nomxon
peaiM30BaH B MePapXAUECKOM METONC O0BEKTHO-OPHEHTHPOBAHHOTO

[POEKTMPOBAHHA [295], KOTOpBIH  MWWPOKO WCTIONB3yeTes B
AIPOKOCMMHECKON MPOMBILUICHHOCTH Enponst.

QueBMAHO; 110 np.
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2 Mcnoap3OBAHHE B KRYECTBE O5HEkTOR [10 cog
MHPA M3 OobnacTw BTy
o Merveo/lapnbie OTIPCTILIIEHb

s M
s capt CLCHAP
¢ PRITHIHBIMEA Y

ROIO
ey peare PG Son

TeBBIN  CHTY3IMH ) ey T
camoneTos, po MCHEIURODS, O, h(’a“

OOHBIX mp&KTHBHOMy ODIEHHIO Ha HaY 8_33“3\10 Ty
e WS 53%. T peamoain e, cr o
saThCA  CHCUMAISHNIC — CIDYKTYDB  Xpage, <10
(abCTpaKTHBIC CTPYKTYPbi JA8HHBIX). Hirg
3. [IpHMerieHAc nOAXOA3. NPH KOTOPOM paspag,,
oOCTiI0) ONPONSIACT. HOBCACHMO CHCTOM:, arew
KOMTIOHCHTH cHCTOMBL, OTBCHARIONEE 33 PRNHTHLe HOBe . Mo
axTHl (PERIMEL paboTsl CHCTEMBL). TIPH STOM OCHOBHe - T oy
K10 HHHIHHPYET ¥ KTO OCYIUCCTBANCT naymyn. Kig

TS .
Olipe kHa‘““la

yAeTAeTEH TOMY: o
KoMrioHEHTR! CHCTEMBL OTBEHEIOTIME 38 OCHOBHEIC pcm‘:: 3 pe"“fh::f
ospenwﬂBOl]. (S Patiop."

4. puwcHEHHE NOAXOAA. OCHOBAHHOIO HA CUSHApuzy | :

o oucpemt OUPEICTNOTCA H SHATSMPYIOTCH PaITHILe o ropg,
cuctemsl. TTOCKONBKY — aHanMsupyercs Uenap,,.

m-wmommwaaammnmaMe R
am F
HEODXOIHMBIC oGBeKTHL ATPHOYTH H ONCPALMH. Mﬂoﬁummoﬂar;,
" anaTHTHKH H paspaboTHMKH NPHCBAMBAIOT DONM oGy Ty
W’ ApeKTHBHOC TS NTOIXOA, OCHOBAHHOIO Ha Cueﬂapuax"[?‘"
Kapcasi B3 OMHCAHHBIX NOJXOAOE MOMOFAeT Hawars 3],
orpeaenerus OOBEKTOR. Ho ans ONHMCaHWA OOUBEKTOB i mauecc
OFBEKTOB HEOOXOIHMO HOMOJTE30BATh MH(POPMALMIO, Oy Yeksy ;%a
passx  HCTOYHHKOB. ObnexTsl ¥ OnepaliH, "CPBOHa-«am,:;
onpeaeacHHBIe HA OCHOBE HeOPMAIBHOIO OIHCAHMA CHCTEMBL, Brioy,
MOTYT IOCTYAHTE oTrpaBHOH TOYKOM NPH MPOCKTHUPOBAHKK. 3atem npy
YOOBCPUICHCTBOBAHUA ¥ PACIUHMPCHHA ONMCAHUA  NIEPBOHAYATE jryy
oGseKTOR MOKHO HCMOB3OBATH  JIOMONHHUTEILHYIO MHPOPMALH
0aVHeEH MPHMEHEHHA 110 unu aHanM3a cueuapucnt
JlonomoeTsEYI0 MHOOPMALMIO TAICKE MOAHO NOIYMHTE B xoze
ofcyaeHrA C MOAB30BATE/IAMH paspabaThIBacMOH  CHCTEMBI Wiy
SHAIHO3 HMEIOIIHXCA CHCTEM.
s onperencriun OGBCKTOB METEOCTAHUMM X MCTIO/L3Yi0
MWWOM BCe 00BEKTH, MOTPEDYETCH MHOrO
MRLTA, TI03TOMY HA PHC. 9.9 5 niokasan TOJBKO MATH KIACCOB 00BLEKTOB.
DTREELUL] epuoneTp, Anemomerp H Bapomerp ABIAIOTCA
MH OGAGCTH IPHIOKEHMA, @ OOBEKTHI
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pH ) OncPau‘““ B HOM Cal
l‘]ogw.“) na p“c_ 9.7. nad

s q wcrons3yo onMH Knace
one#cT™ CTABJICHHA WHTC
ecKONBKO KIIACCOB.
AHHbBIE PHKANCYVPYET WTOIrOBbIC
apumM, CBA3aHHBIC C HUM

e QOBEKTOE
ce

1, Kad creocTaHIH

Kracca

parb H

npoe noNB30
yeTC" b KTOB Mereo/l

- an6opos METEOCT
[AHHBIC,
fiTepmomerp, AHeMOMETp M

AMapaTHLIS cpencrsa
Qe OMEPALMH ITHX KIACcCOB NQIKHEI

aIHbLX

MeTeocTANIENA TPEAOCTARIA
s npW padore © BHEL
COOTBETCTBYIOT

00oDmAT
[louBeHHbI
peanbHbIC

cT

pheiica CUCTEMEL

Ha

MeR (BapHANTOB MCTIONE
POBHAMH B ADXMIEKIYPS

FOBAHWRA ).

HAM OXKpYKCHMEM.
BAAMMOACHCTRUAM,
yHae, gTODBI OITHCATH BCE 3TH
OBBEKTOB, HO B JIPYTHX

ocione

OCHOBHOM

BO3ZMOKHO,

MeTeofaHHme j
[ Rttt gy
w______ r'mapmwaﬁmm
arserfioraaa () cxopocTsBeTpa
cavGposa (npHBops) HanpagnenneBeTpa
W( &ow) nasneswe
S aoueHe (npEops) SR
| c60p () \
obobuweswe ()
L cxkopocTbBeTpa RaBneHne
Tenepanypa nanpaanesweBerpa BhwCOTR
cantposca it \ i X

Puc. 9.9. [TpuMepol KIGCCOE 00BEKMOS CUCTEMbL MEMEOCTANILL
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IHAHMA M3
BaHHR oBnacn "p"”ox\-e“m!

Ha 3TOM yrame gaTs AN HACHTHDHKAH OvTy e 0O%e
H3BECTHO, TO METEOCTHHIngy, 0:5703 i
]

0 MOKHO [PHMCPE
gq;mﬂ B ":m:;nemw secrax. OHM OCHAINCHE Pa3Mgy, R
p.wo;oﬂ‘-'“" 2 mrmm,m-csoﬁapaém. O““’Tmcenma_ My
,,p,.ﬁapﬂﬂ w'ml QTUPABTATECH ABTOMATHYCCKH. A 310 Sy '1:\&\-
s pHOOPES Ty W OMEDAINN, KOTOPME  MPObepey,’ oo
yHKIHORHPO . . Kpome Ohy

HIHPOBATD AaHHBIE, CODPAHHEIE CO Beex CTang 9,
MCTCOCTAHITAA JO/DKHA HMCTH co&m"::;

ofGBexTsl, 8CCOLMHPOBAHHRIE C akTyy
§ penmn HE wwnp uﬁopal s UroOB! CHATH TAHHHIE B HYXHOE 8:2‘::
xax omepamHro  cbop OB bexre

W JDOPOB BHI3EIBAIOT
& 0OBCKTEl MMCIOT co6cmermvo¢ YIIDaBeige
TcH, UTO KAKABIH TIpMGOp  cg,

n% jpeTonarae
NHEATO PEUICHME M3MEHMTL BDeMeryoj;

HeJOCTATOR: pasHBIe METEOCTAHUMH COOMpaior
BpEMEHH, TOd HEeoO0Xomung

pm[e SARYTKH
nﬁg:cﬂoa. Coamasag OOBEKTH NPuGOpoR.

R
BsoMmTe FHC 1o 3a0pOCy, IODHIE HIMEHCHUA B CTpatery
lm{n" no > H
M3MCHCHHA O0BEKTOR,

O MOAHO JCTXO PeamisonaTs 03
WCW‘B
KH H KOHTPOJIS

Bonpocsi 418 camonpoBep
| Kawe Imamsl 0B BEKTHO-OPHEHTHPOBAHHEIH

immmmosmvscymecmym?
3 Upo TAKOC OKPYACHHE CHCTEMb M KAKHC MOJIETH  ce

HOTOT30BAHAA B 3HACTE?
4 Kaxse NOTXOMN K ONpEIENCHMIO  KIAcCoB

HCTIONB3YIOT?
Kmosessie €10Ba:  OTbEKNIbI, OOBEKMHO-OPUEHMUPOBANHBIL

anazs, 'Wmo-opueumpwwmoe NPOCKMUPOBAHUE, 0OBeRMHO-
OPUEHMUPOSANKOE NPOZPAMMUPOGANUE, OOBEKM, CepBepbl, AKMUGHBIE
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noaxona

0OBEKTOB

R s

OOTERINN, MOOEAL  OKPYNCENUR  CUCTIEMB,  Modeqs WCROAB206
cucmennt. : : OABI0GaH UA
Jeyworas; objects, object-oriented analysis, object-orie
designing: object-ortented programming, ohject, servers uc:;\ :r:;i ‘
madel of the encirclement of the system, model of the yse G jects,
Kalit so’zar: obyekilar, obyekiga yo'naitiri o 1;:':
Vo ‘naltiriigan loyihalashtirish, obyekiga yo ‘naltirilgan dastx;rl&‘i;: =
serveriar, faol obyektlar, tizim muhiti model, tizimdan fay dulamgh

modell.
Yapaxuesnun

1. OBwACHHTE, MOYEMY B NPOCKTHPOBAHMM CHCTEM TIPHMEHEHHE
noaXxo1a, KOTOPBIH MONAraeTcs HAa Cnabo cemammse ofwerTe:
CKPHIBAIOTIHE HHOPOPMALMIO O CBOCM NPCACTARIEHMH, PYBOIMT K
co31aNMI0 CHCTEMHOH apPXWTCKTYPBL KOTODYI) 3aT€M MOKHO Nerxo

Mom‘¢"1u{pona'l'b.
2. TIOKAXHTE HA TIPUMEPAX PAHUILY MERKITY OUBEKTOM W KIACCOM

OOBEKTOB,
3. [lpn KaxuX YCIOBHAX MOKHO pajpabarhiBare cucremy, B

«0TOPO# OOBEKTE BHITIONHAIOTCH NAPALIE/bHO?
4. C nomommio  rpaguueckol  cuctemml  motaimm  UML

cnpoelmlpyﬁ’re CNEMYIONIME KNACCH OOBEKIOB C  ONpenencHREMU

m-puﬁymwm M OnepataAMH.

« yenehon;
* PUHTEP MEPCOHAIIBHOTO KOMMBIOTEpa;

» IEPCOHATHHAR CTCPEOCHCTEMA,
« HAHKOBCKHE PACYeTHI;

» KaTANOr OHOITHOTEKH.
5. Paspaboraiitc Oonee JCTANBHEIM [(POEKT METSOCTAHUMM,

100aBUB OMUCAHWA uHTepdeicos 00BLEKTOB, H3IOOPAKEHHBIX HA DHC.
12.9. OHu MOTYT GBITH 3arMCaHbl ¢ NOMOMIBIO s36ikoB Java, C++ wn

UML.
6. Paspaboraiite  TIPOCKT  METCOCTAMLIMW,
B3AMMOICHCTBIE MEXKITy MOJCHCTEMOR COOPA IAHHBIX W NPHOOPAMH,

coOMpaIONIMMH JIAHHBIO. Bocnonsayirecs

f10C1e/IOBATE/IBHOCTEH.
7, Onpejie/uTe BOMOKHbE OOBEKIB B CISAVIOUMX CHCTEMAX,

MPUMEHAR MPH 3TOM 0OBEKTHO-OPUEHTHPOBAHHBIN NOIXOL,
147
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* [TeBHHME rpymumsl”  TOAREPIKHBaeT e

CrcTeMsd Bﬂ'; yTme COTPYAHHKOB. M= ODW'BNMHL;::\;:"HQ
ery;m.xmncﬁ. CH::'I'CMB HAXOQUT 06111;4@ A Min,
“’poﬁyqﬂm cpobonie "OKRR" H BASHAYACT 51y pe Hoex
Foqw CHCTEMA HE HAXOAMT OGmu nm(o:} l::
A o M
aFeTHBIE AHC Mg

OKHQ"
HONHOCTBIO aBTOMaTH3MPOBAHHAR OCH30K
cranosaesd KpeTHTHYIO KapTOMKY B cqml: ;2:‘;
(33HHOE C HACOCOM; KAPTOKA TIO JTHHHAM KOMMY Hukqy 1y
Wﬁ KOMTIAHHEH, YCTAHABIMBACTCS  TpeGy o
fescans. 3aTeM aBTOMOGHITS 3ANPABIACTCH FOPIOUHM. Koy,
ppexpamiaeTcr: € KpejpaTHOH KAPTOSRH BOIMICAR CHUMgercy
riQydeHHOrC OSH3HER- Kpenurras KAPTOHKA BO3Bpamaer,,
somremo. ECaH KapTO4Ka HEBCPHA, OHA BOSBpamaercy
T2 nonageif TOTLIHBA.
BOIHTETO ;ﬁmm TOuHHE ONPEIeCHAS uHTEPPEFACOB HA A3kIKe Jay,
& OGBEKTOB, eneHHBIX B YOpaKHEHHM 12.7.
‘ iive HATPaMMY [TOCAEZIOBATEABHOCTER, B KOTOpOoj;
2. Mﬁmﬁ“’“’ Mealy 0DBEKTaMH B CHCTEME " IHe Bk

'P.er;" Hapwcyiire JHBTPEMMY COCTORFWH, HA KOTOPOH 0TOOpaserny

: i 601'[66 Oﬁ'bem
oRHAie HIMCHEHHR COCTORHUH JULA OAHOTO HWIH B,
' B yTIpaHEHHH 12.7.

onpeEaeHHbX
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ABA 10. TPOEKTHPOBAHME CHCTEM pE, |
B5 BPEMEHMU EAIBHOIO

B HacTORLICE :!pc“;, :(‘:rﬁ“ba’qo'r“:‘l:‘” TTPHMCHutol-ca AR yIpaBieHus
QAPOKHM cncnp(i P P CHCTEM, HaYuHag or BPOCTHIX
)IONa““mx ychOHCTB M SAKAHYMBAR KDY ITHE My ITPOMBAIINE HHL vy
oMILTEXCAMH. IrH xoMyl’lbl-OTcpbl HENOCPE/ICTREHHD BIAMMOACHCTBYIOT ¢
annilPa"'““M" yCTPOHCTRAMM. Tporpasmyiioe obecnesenme  Taxux

cpcTeM (ynpaunmomnﬁ KOMIIBIOTED TUNOC yhpasnsemsie of A
npwcmsnne'r CcODOM BCTPOCHHYIO CHCTEMY PEATLHOTO BpeMEiHHK ‘1anaqé

KOTOpOH — pearupoBarTk Ha COORBITHA, TEHCPUPYeMbie 0DOpYnoBanMex.
r.e. B OTBeT HA 311 COOBITHA BLIPADATHIBATE VNPARINIOUME CHTrHATL

Taxoe 11O perpaMBaeTcs B GONBIIME ANNAPATHBIE CUCTEMET W OMKHO

obecneauBaTh peaKuMio Ha COOBITHA, TIPOMCXOmRUME 8 i
CHCTEMBL, B peRUMC PEATbHOTO BPeMe . HAH

CucTeMBl PEATbHOTO BPEMEHM OTIMMAIOTCE 0T APYIMX THNOB
nporpaMM“W‘ cucTeM. VX KOppexTHOe Q)y}immouﬂponauue JABHCHT OT
cnoco6H0°T" CHCTEMBI PLarMpoBATE HA COOBITHUSA HEPE3 3aanHbIM (Kak

4710, KOPOTKHI) MHTEpBaN BpeMeny. BOT Kax % onpenenmio cucteny
pemu,uoro BPEMEHH.

CHCTEMA PEalbHOTO BPEMEHM — I3TO MPOrpaMMHAA CHCTEMa,

abHOC (PYHKLMOHMPOBAHHE KOTOPOH 3ABHCHT OT DE3YTHTATOR ce
paboTs! ¥ OT fIEpMO/A BPEMEHH, B TEUEHUE KOTOPOTO NOIIYHEH PE3YIbTAT.
"Markaa" CHCTEMA PEAIbHOIO BPEMEHM — 3T0 CHCTEMA, B KOTODOH
orepatyH YAAIMIOTCH, €CIH "B chcuuf ONPEICCHHOTO UHTepPBaNa
BpeMeHH HE BHIAAH PE3YIbTaT, ')Kicncax CHCTEMA PEANBHONO BPeMEHH
_ 370 CHCTEMA, Onepaly KOTOPOH CTAHOBATCH HEKOPPEKTHLIMH, T.C.
BHPAOATHBACTCA CHTHAT 00 ONIMOKE, SCM B TEHCHME ONPENENECHHONO
WHTEpRA/a BPEMEHH PE3YITRTAT HE BRIAAH.

CHCTEMY PEanbHOIO BPEMEHH MOKHO PacCMaTPUBATL KAK CHCTEMY
normyA-0TKIMK" . TIpy HOSYNMEHHH OTPEACICHHOTO BXOIHOTO CTUMYa
(BXOZHOTO CHTHANA) CHCTEMA IEHEpUPYET CBA3AHHEIA ¢ HUM OTKIVK
(orBETHOE NeVUCTBUS MM OTBETHBIN CHrHan). ClenosaTeNbHo, NOBRACHUS
CHCTEMBI PEATBHOTO BPEMEHM MOXHO ONPEACIHTH C OMOIBIO CHMCKA
BXOIHBEIX CHIHANOB, [OITy4acMbIX CMCTEMON, CBA3AHHLIX C HHMH
OTBETHBIX CHTHATOB (OTK/IMKOB) ¥ WHTEDBALA BPEMSHW, B TEUCHWS
KOTOPOrO CHCTEMa OJIKHA OTPCArHpoBaTh Ha BXOHOW CHIHAN.

BXOAHBIS CHIHATB JE/IATCA Ha /1BA KNacca.
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CHIHATBI T

GeCKHC
1. eprom
BPEMEHH.
fmeﬂa“mc m&:: W Ha'q‘)HMe])‘ - ‘“"Dc-g
xaRapie SU MWLTHCCKYHL u CHere XOAMIO K COOTBEIC :
npoBepACT UMD OT et PRy, ympanrenue  epexos ICTBYIOmemMy obpaboramky kax
peiCTEIE (pwupye’r) B i YEHHIH, nonyqelﬂihsyae‘_ owHO  OBIeTRES nocne  NONYMEHUN  BXOMHOTO  curmana. R
' AATIRES (CMM) P oy HOGTEAOBATEIBHEIN POTpaMMAX  TAKOW  MOXAHMIM  nepenaum
! 2 Mmmme CHIHAIBLI  IIPOHCXOHT Hepe onaBIeHHA nesoamoxkeH, Tlooromy obwywo CHCTEMBL  peansyor
‘ OGH“IRO. oun 'coobumair O cebe’  mocpeactsoy M Wnap“(). ’ MCHH HPOEKTHPYIOT Kak MHOKECTBO napa.mem.uh:c
npcpuumﬁ [IpamepoM ANCPHOAHYCCKOIO  CHIHang MO-;{\- Z-‘;au?—“’a =2 Woneﬁcrgylonl}{x nponeccoB. Yacrs cucremm - YIpaBAOmES
IBANHE, KOTOPOE wpaGamnaercn 1o 3aBepmenuy o5 Obn], uporpaMM& HACTO HAILIBACMAA JMCTICTHEPOM, - yhpasnser Beewmwu
I sxon/mmnpasuemem.uaamustyd)epe oOMeHa, “Penay,, ppoucceantt eneit "crrmy .
. CHCTCMEX  PERIBHOTO BPCMCHH  TICPHOIMYCCK e ol R Monsd g mm':;mm“ _ CMCTeM  peansHoro
c,mBm oGW4HO  TCHCPHPYIOTCA  CeHOOpamu  ( X0ty ppeMeHH CBOIATCA K i al% 2 CKTYPHON MOJEIH, COCTORMmEH
AAT\, x Turnos npoueccos (puc. 10.2). Jinw kaxnoro tuma cewc
: HCTEMOM w3 cencopa
k,lmﬂm cc " Of‘l:;c fmew nocmamc 10T MHpopy, H), m,;l::ﬂ MPOLIECC YTIPABICHMA CEHCOPOM, BHIMCTHTE:Hbilk np()ucpcc
< { BHETIHETO OKpY ACHHA MBL LHCTeMHbIe o “l}n\"?o omipeaenieT HCOOXOMMMBIH OTBETHLIH CHIHAT HA MONYHCHIBI CHCTEMO
(oTBeTHBIE CHIHATH) ~HANPARIFIOTCA  Ipynne HCHOJmmeanm: sxOHOM  CHTHAN,  TPOLCCCH  YTIPARICHWN  MCTIONHWTEMbHEMU
sMOB, YUPABIAIONIHX AMNAPATHAIMH YCTPOHCTBaMM, ko, oni: \eXaHH3MAMH YIPABJIAIOT JICHCTRAAMM THX MEXAHWIMOB. Takas Moniens
Ancpnommec,m LO3BOAET OBICTPO cobpats AAHHHIS CO BCEX MMEIONIMXCH CEHCOPOS (710
& roro, KaK NPOMIOWAET CHCAYIOWMA BBOA NAHHLIX), 0OpadoTars wx
OTBETHBIH CHIHAI OT COOTBETCTBYIOLISTO MCNOMHUTEILHOTO

EXQOHBE  CHTHATSI MOTyT TEHEPHPOBATECH M CEHCOpamy, B
HCOOHATETEHBMA  MEXAHHIMAMH. Kak npaswio, anepuonnyecyy,

IHATH 03HASAOT HCKMOYHTEILHAC CHTYAIHH, HATPHMED Olmbky
re anmaparypsi. Ha puc. 10.] nokasara MOJeIb "CEHCOP-CHeTen.

pabore S A
» | = " a0} gc‘,['poe!ﬂlOH CHCTEMEI pezmbnoro
BpPEMEHH.

Puc. 10.2. TIpoyecent ynpasaeHus CeHCOPAMU i UCNOTHUMEN bHBLMY
MEXaHUIMaMu

10.1, lNpoexTHpPOBAHME CHCTEM

Kak yKa3sIBanoch B 171aBe 2, B MPOLECCe IPOCKTHPORAHMSA CHCTEMEL
PUHMMAIOTCA PENICHMA O TOM, KAKUE CBOMCTBA OyayT peanusoBanbl
NPOrPAMMHOM YACTHIO CHCTEMBbI, 4 KAKHE - ANNaparHLIMK CPECTRAMMH.

BpeMeHHBIe OTPAHHMEHWS W APYTHe TPeOOBAHMA NPEIMONAraT, Hro

Puc. 10.1. Otwas moders cucmess PeANbHOZG BPEMEHU

Cherews peansioro spey
BPEMEHM JI0JKHBI PEArvpoBaTh HA BXOAHBIC
ap""mmw“'ﬂwm_ MO/ILIAC B paskbie MOMEHTH! Bpemery. CIe10BaTe bHO, HEKOTOPBIE (DYHKUMM CHCTEMBI, HANPHMED OOpadOTKY —CHIHAIOB,
oo Heobxo1mMo OPraHu3oBaTh Tak, 4100BI HeoOX0MMO  peanu3oBaTh HA  CHGIMANBHO  Pa3palOTAHHOM
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> Taxm 0Opa’oM, NPOUCCC NPOCKTHPona
ooop\,:;wm sxaio4acT B Ce0S MPOCKTHPOBANKe 062;: CHerg,,

peaid ) amﬂhﬂdfo HESHAYCHHS M Mpoe A08gy,
“DOBaHHe

(amapSTYPEY o eseHmY.
00ecne MBalT  Gojee
BMCO“

| NaTHBIE KOMITOHCHTBI
W‘l‘eﬂﬂm qeM JKBHBLICHTHOE MM (10 Bhing, Vio
npe ) IWW obecneYcHHE, Mmparm cp:’leM}ﬂ_\;
ynRup! qurs "yskHe" MECTa CHCTEMHOW 00PaboTKM ciyry “‘:cfaau
w30eKATD AOPOrOCTOSIUEH ONTHMH3aIIH [1Q), E'CTOB M,
cucTeMBl OTBEYAIOT ANMAPaTHbIe .\-oMm”'i;‘:r ;a

7 pamy [10 OCHOBHOC BHAMAHHE MOXKHO ynemyr, . -
€ro

a BOOpPOCHE, CBSH38HHBLIE C npomnumncﬂbﬂo‘:n
10

momm o pacipeieicHEM QYHKIME 10 annapamigy,,
ke KOMIDHEHTAM CICAyeT IPHHAMATE KAK MOKHO no3,
A, ADUIERIYDA-CUEICMEL JICERSE COCF FE% 113 BTOHOMgqy
FOMTIDHCHTOB, KOTOPHIE MOXHO pﬁ;;:gl;aﬂ c":" anmapaTHO, Ttak 4
Huernmo TaKaf C OIBEICTEYET: t1e;
fl”'P‘m" [DOSKTHDYIOIIETO yA0OHYK0 B 00CITyKHBaHHH cu;;:;
W’I PESYIBTATOM npoLecca TPOCKTHPOBaHMy
meﬁm CHCTEMA, KOTOPYIO MOzkH(
: H AIMApaTHEIMK H [POTPaMMHBIMH CpEACTBaMH,

Ormayie TPOLIECCE NPOCKTHPOBAHHA CHCTEM PEATLHOTO Bpemeny
o ew COCTOMT B TOM, UTO YKC HA NEPBBIX >Tanax
NPOEKTHPOBAHHS HeOOXOIMMO YWHTRIBATL BPEMA PEAKIMH CHCTEMbL B
JieHTpe pOReccd MPOEKTHPOBAHIA CHCTEMBI PEANBHOIO BPEMEHH —
colETHe (EXOBSIE CHIHATH), 8 HE OOBEKTHI WA dysxumu. [pouece
NPOEKTHPOBAHRSA TAKHX CHCTEM COCTOMT M3 HECKOJILKHX 3TarloB,

1. Onpeaenerye MROKECTEE BXOJHBIX CHIHATOB, KOTOPHIC byayr
00pabaTsBaTECs  CHCTEMOH, W COOTBETCTBYIOIMX HM  CHCTCMHBIX
PeaKImil, T.¢. OTBETHBIX CHTHATIOB,

2. Jins xa&n0ro BXOJAHOTO CHIHANE M COOTBETCTBYIOLUEIO €MY
OTBETHOTO CHTHANIA BHIYMCARIOTCE BPEMCHHEIC OIPAHMUCHHA. Onn
UpHMEHAIOTCA K 0DPAOTKE Kak BXO/IHBIX, TAK M OTBETHBIX CHIHAJIOB.

3. Oﬁ:en:;mnponeccos 00paboTki BXOAMBIX M OTBETHBIX
CHTHRNCB moxyn:onu napaniensHex  npoueccos. B
: ’m' S N m""“"“ PXHUTCKTYDEI K&K ABIA MpOLECcC CBA3aH
s wmmw. wm‘z). BXOAHBIX W OTBETHBIX CHIHANOB (KaK
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npeste paboTKH
“pouecoc :ga paHKX yTanax MpoLEccd MPOCKTHPOBAINA.
HpOBOIHTE pabOTKA ppeMeHHOTO rpaduka pabOTH! CUCTCMBI.

ANTOPHTMOB,  BHITOMIHAIOUIHX HEOOX0MMEIE
poeX BXOJIHBIX M OTBETHEIX CHIHANOR. YTO0LI oAy IHTS

CHeHH? iy STHTCASHBIX
enme 00 oGpeMax BEYHCTATER ¥ BPEMEHHEIX 2aTPAT B
CHTHANOB, Pa3padoTKa anTOpUTMOB OOBIYHO

pKa cHCTEMBL, paﬁmmomcﬁ MO YAPABICHUEM JMCrieTIepa

neil MporpaMmel.
ONMCAHHBIA TPOLIECC  [POCKTHPOBAHMA ABIACTCH
v, Kax TONBKO OTIpEnencHa CTPYKIYPa BBIMMCIMTEALHBIX
prepao A speuetmoﬁ rpadux paboTel, HEOOXOAMMO CASnATL

S anaTH3 W POBECTH MMHATALIMIO PAOOTHI CHCTEMBE, YTODS!
g TOM, 41O OHA VAOBICTBOPAST BPEMEHHBIM

npTate AHANW3a MOKET OOHAPY KUTECH, HTO
epppM TpeboBanMAM. B Takom crmyHae Ui
cucteMa HE HPOMIBO/MTENBHOCTH CUCTEMBI HEOOXOIMMO H3IMEHWTH
rioBsIICHIA LAMCAMTEBHBIX TPOTIECCOB, AITOPHTM  YTIDABACHHW,

B
cTpyk I’ﬂ(}“ J1Ty10 TIPOrpaMMY JUTH BCE 3T KOMIIOHEHTEI BMECTE.
eanbHOrO BPCMEHH CNIOKHO AHATMIMPOBATH

B cucTeMax P
sapucuMocTr.  M3-32 HETPEICKaTyeMOH  TPHPO/ILL
XOZIHBIX CUTHAIIOB pa3padoTYHKU BHIHYKICHN JENaTh
[IpeABAPHTE/BHRIC NPEANOAOKEHMA  OTHOCWTSIBHO
ATHOCTH NOSBICHMWI  ANCPUOMHECKAX  CHIHAIOB. CnenaHHse
[OIOKEHHA MOIYT OKA3aTHCA HEBEPHBIMM, M TIOCNE pa3paboTKM
CHCTEMBI €€ [HOKA3aTEe/H MPOU3BOIUTENBHOCTH HE OyayT YAOBNETBOPATS
gpeMEHHBIM TpeDOBAHHAM. B paborax [86, 62] obeyknaiorcsa obume
MBI TTPOBEPKH BPEMEHHBIX napameTpos cucrem. B wumre [132]
BCECTOPOHHE paccMOTPEHEI METOMbL, MCTONb3yEeMBbIC TIPH aHANMAC
CHW.

NPOM3IBOATENILHOCTH CHCTEM PEANBHOTO BPEM
Bee MpOLECCHl B CHCTEME PEATHHOTO BPEMCHH JOIUKHEL OBITh

CKOOPAMHHPOBAHBL. MexaHu3M KOOP/AMHALIMH TPOIECCOB 00eCre HBacT
HCKTIOHEHHE KOH(IMKTOB TPH MCTIOIb30BAHMH obumx pecypeor. Koraa
OMMH TPOLECC MCTOIb3YeT obmmit pecype (wid o0bexr), Apyrue
NpPOLECCHl HE AOIDKHbBI HMETDH AOCTYTL K 9TOMY pecypey. K mexanmsmam,
ofeCneNHBAIONIMM B3AHMHOE WCKIIOMEHHE MPOLIECCOB, OTHOCATCA
cemadopst [97], MormToper [162] ¥ METOA KpUTHHECKIX obnacrei [39].
nech f He Oy/ly PACCMATPHBATH HTH MOXAHM3MBIL, TaK KaK BCE OHM
XOPOMIO JIOKYMEHTHPOBAHE! B ONMCAHWAX ONCPALHOHHBIX CHCTEM (332,

318].

HEKOTOPBIE
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Mom"poum‘e CHCTEM PeRITLHON O nmue""

10.2.
pam-uoro BPCMEHH JOIKHEI PEArupos
CreTEME! wepe3 "cpc:yn;pmc HHTCPBATh! B:?M:::Oﬁu
: “wcc"nmnu YACTO NPHBOJAT K OEPEXOny AKpe
S e 7o) ot 2 oo
pwnm‘-o .pcucﬂu MOKET :;T:ﬁuone.rm KOHEeYHOTro aarOMa THy
TP s cooromth PRI
B monet KOHEYHOTO ABTOMATa B xawn.(fi MOMEHT gpe,,.
MW B OJIHOM M3 CBOHX COCTOAHHH, noﬂy"ﬂdg onmcln:
o XOAUT B ,apyros cocrosHHe. Hanpumep, Sy 108
MOKET ne?cnmt w3 cocTontns "Kaanay OTK;:M?
5 COCTOSHEE "Kngna# 3aKpHT’ DOCHC TOMyHCHHS onpenenem:g-
5 Wopa(gxopﬂoﬁcm) H
Ompcarbi  BHILE noAX0A K MOIJCTHPOBAHMIO  CHCTewny,
MOTpEHHOM B Tnase 7 "p“lMep:

FpORTIOCTPHPY  H3 poes
\HKPOBOTHOBO [ICTH. Ha puc. 103 mOKA3aRA MOZETE Komewriorg
arowaTa AW 0OWTHOH MHKPOBOTHOBOH NCHH.  000pY A0BamHoj;
cEOMKAMH  BRIOYCHHS [TATAHHE, 7aiiMepa M 3aNyCKa CHcteny,
CocToRHHE CHCTEMb! ODOSHESCHE! CKPYTICHHEIME TIPAMOYTONbHMKany,
o CHTHATH, BRSMBIONMC MEPCXOR CHETEMB 113 omHoro
COCTORHNA B APYTOE, NOKa3aHH CTPEIKAMH. Hf,m»tarpauue TIOKA3aHE! Bee
cocTORHME TedH, TAKEe Ha3BaHbl JCHCTBMA  MCTIONTHMTE B HEIX
MEXAHHIMOB CHCTEMB! Wi IefCTBHS THO BBIBOAY MH(POPMALLHH.
[pocuaTpHBaTh TIOCIEA0BATEABHOCTE paboTHl CHCTEMBI HYkHO
Crepa Hanpaso. B HAYATHHOM COCTOAHHH Oxpaanie, NONB30BaTeL
MOXCT BHOpaTh PEAKHM [OAHOW MM TOJOBHHHOM MOHIIHOCTH.
HA KHOTIKY TanMmepa

Creayromee COCTORHHE HACTYTIACT IPH HaxaTHH
YCTAHOBKE BPEMCHH pabors nesw. Ecau sepb 1CYH 3aKPHITA, CHCTEMa

nepexomut B coctostue deiicrame. B 3TOM COCTOAHHH WIET I1pouiccc
NPATOTORAEHHA ITHILA, TI0C1E 3aBEPIISHHMA KOTOPOTO 11€4b BO3BPAIIACTCA
B cocroanue Oxuaanne,

Mogenn  womesworo  asTomMata - xXopomwmii  crocod
TIpEACTARICHHA CTPYKTYPBI CHCTeM peanbHOro spemenu, [losromy rakue
MOZETH ABAIOTCA HEOTBEMACMOM YACTHIO METOJ0B MPOCKTUPOBAHHA
cucteM pearbrioro spesend [338]. Meron Xapena (Harel) [115].
baspyiouiics Ha AwarpaMmax coctosmmii,

: . HAaNpaBicH HA pPeHicHHe
lluarpaunal Elf'"u HYTPERRER CAOKHOCTH MozeneH KOMEYHOro ABTOMATA.
COCTORHHA CTPYKTYDHDYET MOJenH TakuM 06pasoM, 4To
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Tuy_

1.8 nnun( we KHO NTPEAC

IHOCTE OIKHO

cwamc:lmue C“C;m::umncp a raxae UML [30

napd = crosauA T CpcTEMY HOTALIH, pprnsTyio B UML.

coC
\/IOI‘e”:T OKE pcnone3yo

KaK CAMIbie

GE1 paccMaTpHeaTs

oo OBI0
cOCTORHMA q0r0, © (OMOIBIO  [MATpaMM  COCT oRIMA
& MOAC/IH COCTORHWH.

STABUTH B B
4. 30%]. B 1ok

oMama 01 MUKPOSOIHOBOU heiu

0.3. Moodeno KOHEUHOZ0 asm
e CHCTEeM peaibHoro BpeMeHH

Puc. 1
10.3. ITporpammHpoBAKT
Ha apXHTeKTyDY CUCTEMBI PEATBHOTO BPEMEHM OKa3hIBALT BIIUAHWE
A3BIK npo,-pampoaam, KOTOpBIA HMCTONB3YeTCA AN peanvM3almm
cucress, [lo cuX nOp JKECTKME CHCTEMBI PEATbHOr0 BPEMEHM HacTO
pOrpaMMHMpYIOTCA Ha acceMONEpHBIX A3biKaX. A3piku Donee BHICOKOTO
ypoBHA TAKKE AT BO3MOMKHOCTE CTEHEPUPOBATH phexTUBHbIA
nporpamuibii koj1, Hampumep, A3bIK C no3solsier nMcarb BECHMA
HpeKTMBHBIC  MPOrPAMMBDI. OnHAKO B HEM HET KOHCTPYKLMH,
NPOLIECCOB

OAAEPAMBAIONIAX  TIAPATLIENBHOCTE
COBMECTHO HCTIONB3YEMBIMH PECYPCaMH. KpoMe Toro, mporpammbl Ha C

Y3CTO CUIOHCHEL JUIA TIOHWMAHHA,
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Ada MSHINWILHO  pPASpatargy,,.
= x CHCTEM. & NMOTOMY paciionarges X g
TPOS mul\‘lu =
- peHHe MMPOUECCaMIL, :;cx.rlrloqe)-ma H Opasung o A gy
P gy (rendezvous) - ormpyy auhn'_‘%,,. g
389 (MPOUSCCoB) [63, 24, 4% - Moxg,
CHEXPO 83) - K cone B
xa Ada {Ada 83) oxasaisace He"P"l‘Ommﬁ -'i.rc.u;uﬂ :,_‘_;
Bepe CHCTEM PEATBHOIO BPCMCHH, B Hen O"‘:\'Tcw-a-o
; TAHOBHTL TIPCICIE CPOKH 2 8
1oIBOAMONDES ¥ R KM 338ehne, T Cpe e M
Hy )

SH3BIK

HABIX HCKTIOMEHHH ATd CiTyyaas 1
SeLT0 BCTPOS 2 "Deammc}m" = Ry
; " (HBay i,
"repRsiM TPHIIET - meg BRIt - Tipu TCPECMO e oy Ty
A [23} # BEpCHH R3BIK& 110 T MO taD‘r(,&
EEPRHBAIOTC muu:1 iy

§ mpeanaraics CTPOTHH &TTOPHTM Ty
[AZBHOC BHHMAHHC YACTANOCE HMCHYE 4y, OH
B WOTPCHHO 2
onuno GoneE NPOCTO PELTH3OBEBaTY, - Wy,

‘ GHT big
peanenieMEIe e e e obecricansary, C)(_)JICCH:CHHLI‘C
xoutpae 1PH BHIMOHCHHH H CHEXDOHMSAUMM Sanay () Ty
Wmm CHCTCM PCANBHOIO BPEMEHM —\"?I}r""UEHHa:KU g
sqauxs Ada sce-TakH HE 0BECeYHBALT AOCTATOMHOIO Kopr...  PoHa
me peammono BPEMCHH. TPong Han

Java abati _
[lepBsie pepCHH #3BIKA Java pasp BAIMCE iy 003;16"“‘

CTPaMBAEMBIX CHCTCM, TAKHX. HalpPHMED, Kak ko
Wm:‘ : DpHGOpOB. Paspaboryrks Java BRTIOWMIY ':2::::;1{)?1
CPeACTE §eii | N0 IEPAKH napaeNbHbIX  NPOLECCOB g -B u;o
s3I 00BEK10B, (IOTOKOB) ¥ CHNXPOHMIHDOBaITHbIx o
Ho mockomky B HONOOHBIX CHCICMAX HCT CTDOTHX Bpeweyyyy
orpasseEmi, 10 ¥ B ssuke Java He MPEAYCMOTDEHBI Cpencrs,
osoOMME YIPARIATS [UIAHHPOBAHMEM TIOTOKOB. MM 3amyckar,
W;Wmucm BpPEMCHH.

Tosrouy Java He TIOAXOMAT JUui MPOrPAMMUPOBAHUI siecTryy
CHCTEM PEALHOTO WM CHCTEM, B KOTOPBIX MMEETCH CTpor;
BpeMernOH rpadik NPOLIECCOB. Tepeducium OCHOBHEIE NPOGIeMs Jaya
KK 36IKA NPOIPAMMHPOBAHHA CHCTEM PEaIBHOIO BPEMEHH.

|, Hemas yxkasat BpeMA, B TEUYCHHE KOTOPOIO  JOmiex

2 Hexowrponupyem TpOLECC OYMCTKHA MNAMATH — OH MOKeT
m' moboe epess.  [losToMy HEBO3ZMOKHO IPCACKA3ATh

“Emmnapm
O Hems ompenenars paswepni  O4epeH,  CBA3AHHOA ¢
156

rO BPEMEHH.

it 10.4) 3aBucAT OT
ypaBIAIOMICH MPOTPaN (pue.
Kouroeste MOl CHCTEMBI PEanbHOro BPEMCHH.

, MPOCKTHPY

P o yTPABTAIONHE MPOTPAMMEL, 554

COCTORT M3 STy IONIMX KOMIIOHEHTOB:
i. Yacel peabHOre BpeMeHH NepUOAHHECKH @enocrannmor

A0 [V TUIARHPOBAHHA POLECCOB.
mpogﬁ OfpaGormk MpephIBAHMIL ynpaBaseT ATEPHOAMHECKUMH

UNPOCAMH K CCPBHCAM.

HCKIHOUCHHEM caMbiX NMpoc ThIX,
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3. [IASHAPOBUDIK TMPOCMATPHBAET Crncox
4 BAITIOTHEHHE, H BRIGHDACT Ot 13 4y
HX,

RA3HAYCHH 1
4. AIMEHHCTPATOP pecypcos, S
2. noyv oph
papHpid HA BHITIONHEHHE, BhLAE sIeT nco:)—) i n 5
& : o NO‘QHA][,‘Q mucc 3

5 Jlscmervep 3aMyCKacT Ha BRITIONHEHHUE Kakoji

41“60
rf'p Ollc‘ CC

¢ Banamsend npowece
Puc. 104 K (
104, Kosnonersmet yRpasIsiouet: npocpamMmsl PeaibHozo 6peseyy

Vi _
o TIPARTAONTHE NPOTPAMMEI CHCTeM, NPEIOCTABIAIONIMX CepPBHCH
MOHHTOPHHIOBBIX CHCTEM s iy
ok C BHICOKHMH TpeDOBAHHAMM K HALEKHOC
uoxyrmx Cllie HECKOTBKO KOMIIOHEHTOB; i
. onrTYpaTop OTBEYAET 3a JHHAMMYECKOE
Wwymmm m‘:ﬂml;m'm.tx cpeacrs [205]. He npexpamas
P°6°> Ty EOSTEN, MOKHO H3BI€YH AINTApaTHLIE MONYIH H
FOMCHHTS CHCTEMY NOCPEACTBOM J00aBICHHS HOBBIX ANNAPATHBIX

. M
CHETRED HeHCnpaBHOCTEH
H 1IPOrpaMMHBIX Wm«m 338 OOHapyskeHHe
158 HOCTEH W MpEANPHHAMACT

I'D‘:)uec‘:%x ’
o MX  HMCOPaBneHmo. Borpocsl

schcTIVSE

<
75 o lﬂHOBHCHHﬁ CHCTCM pﬁCCMﬂTpM‘B‘dK\\'Cﬁ L)

CHCTEMOR  pCanbHOTO
BXO or:‘:"*"‘) B HECKO/TBKO ypHOpHTETOB, [U1A OZUIMX
spe”e""’ — can3aHuBIX € HCKIOUITETIHHBIMMA CATYa1MAMM,
orHAIOR oGpaboTKa saBCPIIANACH B TEUCHHC ONpeAenEHHOI0
u. Ecnv ppouecc © Gonee BHICOKMM IPHOPHTECTOM
MPOLIECCOB IOMKHO OBITE

prTep - 10 BHIIONHEHHE JPYrHX
p,,,,wam cepBHC,

2 NEHO. BolienCTBHC FTOTO AAMUHHCTPATOP CHCTEMbl JOITKEH

seil MEpe AByMA YPOBHAMMH NpUOPUTESTOB

oOpabATHIRACMEIE

Hanbl
yPOBHEHA T

r.'iﬂ’c &n ¢ cHl

}’
- [IPOLIECCOB-

i3 4 SBNAETCA HAMBRICIIMM yPOBHEM
geTcs TEM MpoueccaM, Ha  KOTOPRIE
[IpymMepoM  TAaKOTO npouecca

o Obl oTpe
XOHX 4aCOB PeAIBHOTO BPEMCHHE.

y’pOBCHb np“OpHTe'TOB npucnamaemx

peHp TPUOPUTETOR  MONET oeTe ¥ (OHOBBIX
pIX HE HAKIAABIBAIOTCH KECTKHS

LeccoB; 11a BLIMONHEAME KOTOP
ppeseHAB OrpaHHIeHHA, (naripumep, Npouece CaMOTECTHPOBAHWS).
orzia, KOTAa ecTb CBOOOMHEIE PECYPCh

yryt MPOUIECCH! BRIMOMHAKOTCA T
apotieccop?

By TPH gHS TIPHOPHTETOB PasHbiM  KIAcCaMm
EcCOB MO apyrue npuopwTeTh. Hanpumep, MOKET
poBanEi. Bo w3bekanue noTepH AAHHLD

piT6 HECKOIIBKO ypoBHe# 1pe
ppephIBAHKE or Oonee OBICTPOrO YCTPOMCTRA NIOJIKHO BBITECHATH
06padoTKY npepmnaﬂuﬁ o1 BoNee MEICHHOTO YCTPORCTBA.

Kaxaoro ypo
AHO HAIHATATE

10.5. YnpasJieHue npoueccams

aMH¥ — ITO BHIOOP [POLIECCa HA BRITIOTHEHWE,

YnpasJenne npouece
NAMATH M Npoleccopa W 3amyck

ppUiefeHMe [U1A HErO  pecypeoB
npoLecca.

[TepHOAHIECKHMH HA3BIBAIOTCH TIPOLECCHI, KOTOpBIE AOIAKHbBI
BUNONHATECA Yepes (PUKCHPOBAHHBIH NPeONPe/IC/ICHHbBIH MPOMEKYTOK
gpeMeny  (HAMPHMED,  TTPH cOOpe MHAHHBIX WM  YNPABICHWM
JOHIOTHUTE T HBIMH MeXaHH3MAaMH). Y PABINIONA NPOrpaMma CHCTEMEL
PEATbHOTO BPEMEHW JUIA ONPENSNeHWs MOMEHTAa 3amycka npoLecca
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OMB3YET CBOM YACH! Peath
B PEATRIORD Bpemerm. B Gq V
AN
: GriBaHMsA CHCTEMD!
jocTl HOTEPY FAHEEIX “Pe"::‘ 4
AT LHBIMV
: 1T MAFMME NAONAIIA
an

HHOIO chuelm eCcTh:
eccoB ©  PasHBIMH HOCKOMIBKO  xnace HRC g
upo ) NePpHOIAMH (mnepaana,“ B Tie MO Ckc,‘e
paoHCHHEM PO COB) M JUMTennn B Bpewme, Mooy 2 T pepon ™t a0 O MO
Vrpasnuioiias MPOrpasMa 10K Ha GuiTs cn oCThI0 By X ot coRtHM A0 cepBUCHY1O y HK ;
seOparh MpOLECT, HA3HAMCHHbIN Ha :oo OHa g .noﬁbu,]"une:\' g 2 1M?;:70mam'8- .:omu.u BIBAHMAM. rohet i c::l
qacumﬂbHOl‘OBpeMClﬂ( m"¢m}'pﬂp}’10mﬁ T;:‘n(ume“"c‘ ()“ MQ\QQHR vk‘pb’1’b;locwl!mc38".n' npw,“‘{y npepb]mm “ 215 Bgasmero
[04aBaTh TAKTOBBIH CHTHAL 1MCPHOI » 9T06K Bl P ya posTAHE on st 0OpadoTRH curnajd, B
Mer Ty ep i ,,gnplv‘!OP“‘e‘ soro coopa
OBEMHO HOCKOIPKO MHLTHCCKY L CHrean ua, CHI'Han a0y, : 0"‘"'1cc,( ceguocccwcoé‘“ HEKOTOPE™ GHCTOMIDE macOROTEIREE qemyoneH
s ~ OC.
#a ypoBHE MPEPRIBAHM, KOTOPSIH 3ar1yc azdeg COCTaR g o s i eppiBaHHi coxpanmer Mt X _
Kacr mla"‘"p }QT I Cr “pcp 5 o6pno()f““n( MOMCHT noﬂ!“le“"“ npepb";mmﬂ
g ynpasaeHuA NEPHOIHHECKHMH ITPO OBNfuny p © OHec A o, KOTOpHE B ABICHUE
pasHit OOBIHO eccaaat. tipo POl AR ot AR e Tlocne oGpaboTKY MPEPRBAIHA yrpas]
pepHl ¢ caM He YTPaBIACT NePHOHIee UeCC yig - COB o680 8 Gy PP oo [IpOrpaMMe.
TOCKIBRY ooppﬁm'xa @epusarmﬁ JOSTHHE mepu:;u“" I'lpolle'g:"ﬁne Hﬂ"g':‘::‘e pcxm K )’npaﬂﬂﬁlgl:; B GEITh H CCKONBKO "a:;Haqu}n,rx
buicTpee. TBCq gy o?:'"' pHO S 000 Moue.gucmc):;;a 2 : . ¥ YpOBHAMM NpHOPHIETOB.
JlefictBus, BB : e s
s oc.r‘l:mcuuc YTIPABIRIO e Ho - prQUHEHHE ’C“T;’Hm apact TOPAAOK BHINOJIHEHWA IPOLIECCOB.
ympanme HOZHYCCKHMH MPOLCCCAMH, 110 A Cll‘pam,(,ﬁ . [quupOBﬂn“‘ y anuc AIPACT BAAHYIO pOITB, SCITH HEODXOAMMO
mﬁllnamepowmx NPOCMATPHBAET CIHCOK NEPHO m"m“ec b Ha pre. g qu ,_W,cmsuoc :b"“’“'p,conawm__ KOTOPHIS MPEBABIAIOTCA K cHCTEME
MpacT H3 HErO HA BHINOJAHEHHE OIHH Npouecc B""_’* "Poleccyy, comsmcwm’ﬂ s CymecTByeT  ABE OCHOBHBIC  CTPaTCTMH
- e S R npoecca, BI6OD samycypy peabho N:)eu}::.cos g
' ATHTCIEHOCTH ‘ g e ’ '
| BBITIOAHCHHN H KOHEYHBIX CPDOKOB 3 m“g‘?ﬂno)r&rae,,,o; "'W::::uTTcu omiee IAHHPOBAHHSL OpuH [POLIECC
Muorza 3a OOMH MEPHOA MEXIAY TAKTOBLIMH cl HUA Tponece, . o rcs wA BEITIONHERHC, o1 3ANYCKASTCA 1 BBITIONHASTCHA /IO KOHIIA
mwoﬁm:z nbglom [Ba mpouecca ¢ pa3s ’“mﬂanamu “acop nnm‘ﬁﬂfg’xmmcg 1o KaKuM-100 [IpUYMHAaM, HATPUMED [IpY OKMIAHWUN
Hl':? . -
OITHE it TaKoH CHIYAUHH OZMH TIpoLece BHOC T My W 010wk, TIpw  TAKOM (AHMDOBAHHM MOTYT ~BOSHWKHYTD
PROCTRHO COOTBETCTBYIO €00Xx pBoAa
BpEMA, mee ero JTMTe b HOC T OTmo o0reMBl; cBi3aHHBIC © tem, ¥TO B Cy4ae HECKO/IBKMX TIPOLECCoB C
3 pasHHA "puopumam‘l npouece ¢ BBHICOKMM TIPHOPUTETOM JONFKCH
KIaTh aaBEPILCHIA IpoLEcea C HU3KUM IPUOPUTETOM.
7 BoirecHAIOMEE prapApoBanHe.  BHIIOTHEHHME npouecca
woxeT OBITE PHOCTAHOBJICHO, eCllM K CEPBMCY TIOCTYTIAIM 3arpockl o1
ueccos ¢ donee BBICOKWM TTPHOPHTCTOM. TTpouecc ¢ Oonee BLICOKMM
0 miepe/L NpoLEeccoM ¢ DoJiee HUZKMM

mpo
HOPUTETOM UMEET MpeUMy eCTs
[I03TOMY EMY BEUIEIAETCH MPOLIECCOP.

Yrpassioues npozparmel ipu 3anycke npoyece, ypoBHEM [PHOPHTETA, H
Fote L4 B pamKax 3THX cTpaTernii paspadoTaHO MHOKECTBO HBIX
VIipaBasioweH > pasj
310 O3HAYaeT, 410 K moﬂpofpauuon 38pErHCTPHPOBAHO IPEPhIBAHH am‘opH'I'MOB TUIaHHPOBAHHMA. K #HMM OTHOCHTICA LMK THYECKOS
Mpepbisai My H3 CEDBHCOB CAIGNAH 3ampoc. Mcxamne, APOBANKE, TIPM KOTOPOM KMWUIBIH NPOUCCC BRIMOIHACTCR 1o
PEAAET yIpaRieHue NpeonpeenicHHOM aueiike nams . e S JEL O prnmhapes
o Vit 60/Iee BHICOKHMI PHOPHTET MPOLIECCE C KOPOTKHM TIEPUOZIOM

B ROTOPOﬁ come
obctyAuBams mpep KOMaHAa  nepexiod
PKUBAHHS IDEDhIBaNHIL oI . por
KOPOTKOH J1a nporpamma gomkmHa 6 ey gpnonserua [64], Kaxomeid 3
_ S , : ANTOPHIMOB
e m&mp_o HIOMHATECS. Bo i g b TIPOCTOI,  ompeaeneimie e G P [UIAHAPOBAHMA WMEET
APYTHE NpepsiBanyg ¢ S CITY KHBAHMA » YIHOGTR JOCTATKW, OZHAKO 3/IECh MBI WX
HCTEMOH HrHOpHpYIOTCA. Y1008 paceMaTpuBaTh He Oy/ieM.
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Hupopmarts O HA3HAYCHHOM HA  Bhino;
s AIMHHHCTPATOPY PeCYpeoB. On Bhine ONReHue
THReT fuin Bu(“);)o e

Da

OOXOTHMY IO [aMATs, 8 B npo
. 3aTeM NpoLeCce noue;"°m HCCCOPHO Mg

aeTCs B "crine CHera,, O

OK Haszpa,, Ch

eqe H IpOUEcEop
re B CIMCOK [IPONECCOB, HAIHAYCHHBIX Ha Bbip Al
1071 Higien
maer BBINOIHEHHE  KAKOro-nmto HCHye, K:"=
' o,
MPouece, i P

nponeccop 3a8¢p

CTAHOBHTCH CcBODOMHBIM, BBISHIBACTCA JMCHIETHEP. On

M CITMCOK, BHIOHPACT NPOLIECC, KOTOPHIHA Mo_l:pOCMa

13 CBODOAHOM TIPOLIECCOPE;  3aMyCKAET EI0 Ha BBINOTHe HO Bhimg,
“IHCHMe, '

aCT
l{g—rb

10.6. Cacrembl HABIIOACHNS H ynIpasienn
]

PEMA MOXKHO B
BIACTTHTS HeCKOm,KO
(n"d‘\
“Cop

(cHCTEMBI HaOMOACHHS ), CHCTEMBI cbopa JaHHBIX, CHCTeME]
KaiioMy THIY CHCTEM COOTBETCTBYET OcOGas yrc'pa"”cum
prm'pa

u Ap.
[03TOMY TIPH NPOCKTMPOBAHMH CHCTEMbI, Kak
4 npaBH_']o

IpOLECCOB.
THIIOB. 1AKHM 05933““‘;!, BMECTO OOCY)KIOCHMS 0Ommx
¢ DPeaTHOTO BPEMEHH 3ECh JIydIe pacC"P06ncM
[POSKTHPOBAHHE C noMOIIbI0 0000 IIEHHBIX MOICICH. MOTper,
u o
Cucremsl mﬁ.rmuxae::; yUpaBJAeHHs — BAKHBIA KJIace oy

BHBIM HA3HAYCHHEM FBIAETCA Tipo CTeM
BEpka

CEHCOPOB fmﬂHKOB), NPEAOCTARNAIONIAX HHPOPMALIMIO 06 OKpYkeruy
nocTyNMBIICH OT CEHCOPOB m-ni)ol BYIOIMX ACHCTBHY B 3aBHCUMOCTH o

< o Puawl:;.:os Cucremsr  Habmosenuy
CHcTeas!  YTpaBiCHHS — HENPEPHIBHO B D oo,
HCTONHATETBHBIMH  MEXAHH3MAMH Haymmr anmapaTHbIMu
TI0AYY8EMEIX OT CEHCOPOB. s 3HAYCHHH,

;yaccumpnu CCAYIONAH TIPHMED.
CTh B 31AHHAH YCTAHOB/IEHA CHCTEMa OXPAHHOM CUrHanm3almu. B

CHCTEME HCTIO.
i : msz’mﬂ m,ﬁ:bko THIIOB CEHCOPOB: AaTYMKH JIBHIKECHHA
"mmx OTAeb KOMHATaX; JAaTYMKK HA OKHAx nepaorc;
T&KE, KOTOPHIC MOJAOT oclmm, €CIIM Pa3OMBAETCH OKHO; JIBEPHBIE
m'“m:"_n md’_'w”mwm IWIXMZOO aseper. Beero B cucteme 50

orc o WM""' ABep JATYUKOB JIBUKCHHA.
nocTopo H-mubo  paramk  (uxcupyer

HHETO, CHCTEMa aBTOMATHYECKM BEI3HIBA . i

€T MECT
4 HYIO0 [OTHLHIO

PCATBHOTO BPEMCHH.

A 3 yxoaoifl cun1e3aTopP:
poro wAeT CUIH:

& ucnwlf’-‘)’ :(O yHATHL). OT KOTO

ﬂ,,quxﬂ BOANE AKTHBHOTO AATIMKE, RKTIOMACTCH CBeTOBAA

pac“onoﬁ‘ S 5yx050ﬁ anapm’iumi‘s curpat Cucrema cUrHanvEaMH

R | ceTh, HO MOXKET paborate ¥ OT parapeit.

oGRrHe - ANeK [ATAHNCM perUCTPHpPYIOTCA CIICIMATBHOM

npoﬁﬂe" 4 KO H—rponupyiom‘:ﬁ HANPAKCHUAC spexTpoceTy. Ecan B ceTv
ATTPAIKEHHA, nporpaMma NICPEKIHOHACT

ot Garapen.

MOC'TOHOJID')KC HHUE

coobmaet
B xoMHATAX,

an.

POty pyeTch nagenve H
pcrHcTP - rHATA3ALEH Ha pesepBHoe (THTAHKE
aHa Tagsrian’ CHCT

remy ©
cHC B FTOM “pHMcpe QITHC
BpPEMEHHBIX Tpedo
COOBITHA. rpoucxoaAmMe  © B

xaK 3P
[UCTPHPOBATE
ATUUKOB MOKET NPOBOIMTECH 183 Pa3a B

ema peallbHOrO BPEMEHH,

padui. B TAKOW CHCTEME
BICOKOM

HYHC
c:op) , mootoMy OMPOC 2
oeKYﬂl%"Ou e (POEKTHPOBAHM saumiacTca ¢ omucammi
BXOHBIX CHTHAIOB, NOIy4aeMBbIX cucTeMon, M
CTEMBY, 3/1€Ch MBI OorpaHMuMCA

J_lwleCKMX &
auMM  peaKumH oM

CB"’;O%M POEKTOM, B KOTOPOM
z;opo x1ACMBIE ppoLeAyPaMH CAMONPOBEPKH, W BHEMIHWC CUTHANDL,

eMbi€ IPH TeCTApOBAHUH CHCTEMBI WITH TIpH €€ BRIK/THOUEHWA B
JKHOM TPEBOTH. B KOHEYHOM CUETC CHMCTEMA obpabaTsiBacT

THIIA BXOAHBIX cHrHanos.

eppe AEKTPONHTAHNUS reHepUpycTCA nporpammoﬁ,

EKTPHHMECKYIO LETIb. B orser HA ITOT CHMIHAI
ce1h Ha PE3CPBHOC IMTAHUC [IOCPEACTBOM TOAAYH

TTATAHWA,

o 4 AEKTPOHHOMY nprbOpy NEPEKTHOHCHUA
2. Caraaa 0 BTOpAEHHH ABICTCA BXO/HBIM W TEHEPUPYCSTCA
B oTBeT HA HEro cucrema ONpPEAENACT

w3 NATYMKOB CHCTEMBL
AXOAMTCA AKTUBHBIA NATYMK, BhHI3BIBACT

B KOTOpPOH H
4 3BYKOBOW CMHTE3ATOp, H BK/TIONAET 3BYKOBOM

CHTHATM3ALMIO 3/aHKA B MECTE HAPYIICHUA.
NPOLIECCA MPOSKTMPOBAHKSA ONPEACAIOTCA
BPEMEHHBIS OTPAHWHCHHUA UL KKJIOrO BXOIHOTO ¥ OTBETHOTO CHIHAI0B
ciorembt. B 1abn. 10.1 nepeyMCIICHbL STH BPEMEHHbIC Or PAHNICHWA K
pasHBIM THTIAM  JIAT4MKOB, TeHEPUPYIOIMX  BXOAHBIC — CHMIHAIHL,
NpEBABICHE PA3HBIE BPEMCHHBIC TpeboBanus.

HE YUMTHIBAIOTCA CUTHAITBL,

TonbKO /B4
1. Orxmod
xompompy;omeﬁ 241
ccTeMa [IEpEKII0HACT

OIHHM
HOMEP KOMHATHI,

HOHLIALD, MHULMADY
CUrHAT TPEBOTH ¥ CBETOBYIO
Ha creayromemM ware
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Tabous 10.1. BpewenEbI OIPAHMYEHHS ng
orseTHBIC  CRIBAIRE CHCTEMBI + X0/t
[ Cmwan s Bpemennsie orpanwsenny - "
ll OTriso4eHHe TMepexmoaeHne Ha nmm{e;&— -g__a"'*—-_.__
| heﬂponmw" pOM3OITH B TeueHue 50 :':CE' T e, |
' : ‘

Crsamaims i Kakastdl CHIHATEHLI JATHIK HA 1Bepax

ABEpE ABRKALL B CEKYHIY < “Poaep,mrcﬁ

| Curmaawsamis B2 Kamil ZATYHE Ha OKHE MPOBEPSETCS MBax

OKHBX 2 e ceK\'E(;.!\

uu T .' :
Kaxasnl SaTHK OIBFRCHWA ONPAIIMBaeTCy ;
JlarnK ABHRCHRT cexy HiIy BRI g
JuyxOROH CHITRT Jsyx0BOH CHIHAN ZOKEH TIPOIBYHATE Yepes noac
HOCTE CHIHANA AaTyuMKa ACEKYH 1,
BrrogenHe
cpeToBoit Crerosas CHTHAIHSALMA A0DKHA BITIOYHTLCY
CHrHATE3aI NONCEXYHAL! NOCAE CHIHANA NaTynka Hepes
Casse B30B B NOAHUFIO JOUKESH HATATHCR B TEYeHHE 2
CHMTHANS AATIHKA € nocye

CrresaTop peyiH
CinresupoBannoe coobmienHe 10JDKHO ObITL TOTORO
4 ¢ moC/e CHTHAIA NaTYHKA =Pe

—)

Ha creayiomesm ITane MPOEKTHPOBAHHS  Pac er
HyKHO OnpamMBaATE TpH THIA JATYMKOB, MO3TOMY Y KKIOrO THIA
JATYHKOB HMECTCH crssannsil ¢ HEME nponece. Kpome atoro, ecrs
CATeua  YUPARJCHMA  TIPCPHBANAML KOHTDOIHpYIO1IAs
AMCKTPOMHTAHHE, CHCTEMA CBASH C noJIMLEeH, CHHTE3aTOp PEyH, CHCTEMA
BKTOYCHHE IBYKOBOW CHIHATM3ALUMM M CHCTEMA, meoqa:ou@
me cHrHATHIALAO Bod/e aaTauka. Kaxiod cHeTeMoM ynpasiser
Hesa nporecc. Ha puc. 10.6 nokasana apXMTEKTypa MPOLIECCo
CHCTEMEL :
Ha cxeme, mpencramiensod Ha puc. 106

. 10,6, crpenxu (c
TPHMEHAHMAMK), COC/MHAIONIME OTACHBHBIC TMPOLICCCHI, oﬁosﬂaqaxgr
lmmm. mm MEXITY NPOLECCAMH C YKa3aHWeM THIA JaHHbIX.
Jammack Han cTpeikaMy crpasa Haz KaxAsM MPOLECCOM YKa3BIBAIOT

164

Ha cTpeiKax BREPXY

M APOLIECCOM.
IPOLECCa-

B
s Sy 0 ;]JIHH
nl)an""'::oe SHaMEHAC HACTOTH BHTOITHEHHA
16

;Y
oreMYr
G""r:'m “‘mmﬁa’
v _aw i
WW
OITMEMNM

HOQAUZAYUU

cuUCMEMbl OXPAHHOT Cl

mexmypa npoyeccos

yusi TIPOLIECC

puc. 10.6. ApxY
SCTBOM

OB ONpEAenHeTCs KO

TpebOoBaHHAMH, 1Ipe/TbABIIACMBIMHA CUCTEME.
eetca 30 IBEPHBIX JATIHKOB, KOTOpBIC

4 TPOBEPATE /pa paza B CEKYHAY. CnenosareibHo, CRAZAHHBIN C

[THEpHEIM [ATUMKOM TIPOTIECT JIOIDKEH BBHITIOIHATHCA 60 pa3 B COKYHIY
(yacToTa 60 Tu). Taxmke 400 pa3 B CEKYHJY BBITIONHACTCH poLeCe.

# ATYNK JBHKCHAR.
obo3uauers  crpenKkamu €

YgeToTd BHINOIHE
na'r‘mKOB H BPCMCHHHMM
OJIOKHM, 4TO g CHCTEME MM

KouTpox K
Anepuon:wlecxﬂe mpoLeCCh
HbIMY JTHHHAMH. Ha 2THX JHHHSX YKasaibl cOOBITUA, KOTOPBIS
BHBIE HCTIONHUTEILHBIC TPONECCh

TIyHKTHP
BhI3BIBAIOT JAHHbI POLIECC. Bce ocHO
(38yKOBOH CBETOBOM CHTHATW3ALMH 1 JIp.) HAYMHAROTCA KOMAHI0H W3
npouecca CacreMa Ge30MACHOCTI, MM HE HYXKHBL [AHHDIC W3 Apyrux
npougecos. [Tpoueccy, YIIPABIAIOILCMY ANEKTPONMTAHMEM, TAKAKE HE
HYZAHB! JIAHHBIC M3 Y THX YACTCH CHCTEMBI.
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Boe MPEACTARICHHBIE NPOLIECCH MOMKHO pPeanis
noroxs. JIncTHHI 10.1 coaepxur xon Jo’f"“’ Ha
‘wlm Buﬂding.Monftor (MOHmpm'ﬂ' m""ﬂ!) ava pc-"l.'h{-;
cacresbl. B IS CHIHAIA TPEBOrH npoq)a:“f"Dan:z«saK,a' :
Ilycts B Hauwem "psea;mﬁmu

AATIHRH
¢ ipeboBarmaM. Kax yaxe orveya e,
Java 20 HeT CpeACTS U 3AIAHHA YACTOTHI BHITOTHEHMY 1 OCh, g
mcrmar 10.1. Peamizaums nponeccs mnmopmr::)koa.
3anpyy,

JiCwe. Web-crparmnty hitp-//www.software-engin,comy,

//rae TPEACTABTCH NOUTHLIH JAVA-KOA 31010
Ljacs BuildingMonitor extends Thread { Tt
BuildingSensor win, door, move;

Siren siren = 0eW SirenO;

Lights lights = new Lights{);

Synthesizer synthesizer = new Synthesizer();
doars = new DoorSensors (30);

DoorSensors :
WindowSensors windows = new WindowSensors(50).
movements = new MovementScnsc;rs(ooo)_

Mov
PowerMounitor pm = new PowerMonitor();

{BuﬂdinngilUlO
//MHAIMATH3AIIR JATYHKOB H 3aITyCK NPOLIECCOB
siren.start();lights.start();
Wamo,w‘ndows,mo;
doors.start()/movements.start();pm.start().

H
?:_blicvoidnm()
it room = 0;
while (true)

{
oo |
imonepnmmosmew Aea pasa 8 cexyray (400 I'ty) move

?ovenmts.geﬂ/al();
/mpoBepKa OXOHHBIX
/h;)o &ngalO; AaTiMKoB aBa pasa B cexyHay (100 I'u) win =
0BEpKA
ABEPHBIX m«:; JBa pasa B cekynay (60 I'u) door =

al(): —.~]|door.§6l\$0|'val‘ —1jwin.sensorVal= =1)

\T
)'s'gct G
vc.scnsorval

oan HAPY WEHME
) room = MOVe.Foom:

{ rucTpHpP
m= door.roony

i |‘ﬂn{ wpc
;(ﬂﬂ c_senSOl'Vf‘l ==
rval == ]) 100

i
iren,shutdown();synthesizer.shutdown(');
down();movements. shutdown();

} .
i :s.shutdown( S
l»:.;!v::dows.shutdown():doors.shut

FUT CTPOrMX BPEMCEHHRIX
jayva, Koneuso, B Java 2.0
prxammam. B
IUMECTBO

4/frun !
dingMonitor

)f,fBul
qHHAaA cucrema He coOaep

[locKOABKY A
Tpeéonanuﬁ. e MOXKHO peanm3oBary Ha A3BIKE
T oii rapaHTHH COOTBETCTBHA BPEMCHHBIM CTICLHA
s ycTEME BCE JATHAKA OnMpaMBaioTCA OZIMHAKOBOE KO
CHCTEMBI

\ IPOLIECCOB

HpaboTKK BXOAMBIX CHTrHANIOB W
- yAe OTMEHAoCh B pasiee 574 ©
sror oTall NIPOEKTHPOBAHHA HEOOXO/(MMO  BHITIONHATE KAk MOKHO
paHBILE, qroBB! YAOCTOBCPHTBCH, HTO cucTeMa OyZeT COOTBETCTROBATE
apeucnﬂbm TpeboBaHUAM. Ecmu  COOTBEICTBYIOMIME ATTOPHUTMEL
OKHBIMH, MOKET BOZHHWKHYTH HEOOXOMMMOCTE B

yEbx orparvcHuH, OOBRMHO ANTOpHTMbL CHCTEM

OHy TIPOBEPAIOT AHUCHKM

PABHMTEITBHO TPOCTHL.
phié TPOCTHIE DACYeTRl U YIPABARIOT

HIMCHEHHH BpEMC
CHCTEMBI CHIrHanVM3aumv

TpHOr0 BPEMEHYU C
{avisTH, BBHUIOMHAIOT HEKOTO
curiaia. B TpuMEpe

nepenadci
NMPOEKTHPOBAHHE AIFOPATMOB HE PACCMATPHBACTCA.
[locneHUM STaroM  rpouecca NPOSKTAPOBAHMA ~ ABIACTCA
¥Ka BHIONHEHWA Tpoiieccos. B HameM

COCTABJICHUE BPEMEHHOIO rpad
npuMepe HET TPOLECCOR  CO CTPOTMMH CPOKAMM  BBINOHEHWA.

PaccMOTPUM TPHOPHTETEI MPOTISCCOB. Bee npoLeccsl, ONpaliMBatonme
NATYHKH, HMEIOT OJIHH 1 TOT JKE IPHOPHTET. Tlpoueccy, ynpasisiomemy

3NeKTPONMTAHHEM, HEOOXOUMO HASHAYUT Honee BHICOKUH MPAOPUTET
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gpaumnaloumx JHATTHKH, A0IKHBL ObiTs o
off CHIHATH3ALMH MOXHO OTHecry ..
0O ACHHA, YeM K CHCTEMAM YTIDARICHMR, Tay Kak"‘“’pec
enbHBIX MEXSHHIMOB, HATPAMYIO 3ABHCAUMAX oy
g. [IpHMEpOM cHCTEMB! YTIPABICHHS MOMKET Ciryyg B "a“emm
gid  OTOTUTCHHEM spapmg.  CHcrema "86”!011: Clen,

: <m09aeT HArpeBATEIBHBIE MPHOOPH! B 3ap :
wﬂ":o; m%yypu W TeMICPaTyPhl, YCTAHORINCHHOM : c:;g:;m 01
Tepmopene, B CBOIO ouepests, KOHTPOTHPYET OTOMHICIBHELH korey, s,
ApXHTOKTYPR IPOLIECCOB TAKOH CHCTEME! NOKA3AHA Ha pic, 1 5
obmem BUAe O BHIILHT MoJOGHO  CHCTEM®  CHrmansy,, ) B
Jlassmeiimee PACCMOTPCEHE ITOTD TIPHNMERS TIPSnAracten ‘mramf:::

xayecTse yIPaRHEHHA.

Pue. 10.7. Apxumexmypa npoyeccos Cuchiemst ynpasienus Omonienues
10.7.Cucremsi cGopa aHHLIX

w;"‘ CHCTEMB! NIPE/ICTABIAIOT APYrOM KJIacc CHCTEM PeaibHOro
Kotopsie  ofwvHO GasHpyiorcs Ha  00OOLIEHHOM

168

HaKOBL[ LA |

ofi Mo, TAKHE CUCTEMBI COBUPAITT AAHKBIE ¢ CeHCOPOn
eyroneH oOpabOTKH 1 anaiusa,
nal
B LC LLTIOCTPAITMM ITOr0. KIACCa CHCTEM DACCMOTPMM. MOjiens,
S raBAeHHYIO pa puc. 108, 3necr wmiobpakena cuctoma,
npe JAHHBIE C NATIHKOR, KOTOPBIC HAMEPAIOT NOTOK HEATPOHOB

cod s Jlauusie, cobpar :

a71epHOM peaxkTope. / » panHLIe C Pa3HBIX [KIT4UKOB,
l'oaaeuuii(?mm s Oydep, ¥3 KOTOPOro 3aTcM  WIBNCKAOTCA W
oM isaiorca, Ha MOHWIOPS Oneparopa otobpakacTcs cpenves
ozg,‘:cﬂm HHTCHCHBHOCTH [IOTOKA HEMTPOHOB.
3

W“ww-mw)
U roma
- Eydep plrani e Dacwed

puc, 10.8. Apxumexmypd CUCMEMBI HADIIOOERUS 3G UNMENCUBHOCMBIO
HOMOKA HEUMPOHO8

Kanpii AaTHMK CBA3aH C TIPOLIECLOM, KOTOPBIHA [peodpazyert
woronm‘i CUrHAT, TIOKA3HIBAIONIMA MHTEHCUBHOCTL BXOHOTO HOTOKA,
s nMdpoBOH. CurHal COBMECTHO C MWICHTHDHKATOPOM JATYMKA
;aIACHIBACTCA B Bydep, rae XpaniTea JaHHbIC, Tlpouece, oTseuaronmn
43 06pAbOTKY AHHBIX, Heper nx u3 Oydepa, obpabarpiBaet 1 nepeaaeT

{1ecCy OTOOPANEHHA /1715 BLIBONA Ha ONIEPATOPHYIO KOHCOID.

B CHCTEMAX PEAIBHOrO BPEMEHH, BC/IYIIAX cbop u obGpaborky
JAHHBIX, CKOPOCTH BEITIOHEHMS M NEPHOIBL TpoLiecca cOopa U npotecea
obpaboTky MOryT HE cosnanath. Ecma obpabareiBaiorcs Oonbiume
ofbeMbI JAAHHBIX, cHOp HMAHHBIX MOXKET BBINIONHATCA ObicTpee, 4eM MX
0bpaboTKa. Fcau ke BBITOJHAKICA TOABKO MPOCTHIE BBIMUCTICHMA,
GhiCTpeE NPOMCXOMT 00PabOTKA NAHHEIX, & HE WX coop.

Yrobpl CrIATATH PA3HHUILY B CKOPOCTAX cOopa 1 00paboTKY JAHHBIX,
3 GOMBMMHCTBE MOJOOHBIX CHCTEM JUIA XPAHCHMA BXOAHBIX AAHHBIX
ucrionbayercs xonpuesod Oydep. TIpoueccel, COITAONIME AAHHBIC
(npomccu-npouasonmm), noctasmmor Mudopmapio B Oydep.
[Tponeccet, 00PAOATHIBAIOIIME NAHHBIO (mpoueccri-noTpeduTenm), OepyT

naxnsie 13 Oydepa (puc. 10.9).
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waitt) ;
store [back] = new S Reg e
i [-_bgacl o ensorRecord (rec.sensorld rec sensorVal ¥
ifiback = bufsize)
back = 0,
numberOfEntries = numberOfEntrics 1 1
ol 3 RO ;
Puc. 10.9. Kawjesou Gyghep & cucmese c60pa oanypx ?Z;z()
OueERTHO, £1e00X0MMO PEIOTBPATHTD OAHOBPEMEHHLI; Hoorn, synchronized SensorRecord get() throws InterruptedException
npomecca-poMs ¥ NMPOLICCCA-TIOTPEOHTEIA K- OTHHM 1 1oy, )k: SensorRecord result = new SensorRecord(-1.-1}:
aneserTaM OYPepa: Kpome TOro, CHCTEMa IO/IKRHA OTCACHKMBATS, yrog, iftnumberOfEntries — 0) A
potiecc-TPHIBOIHTEE He JOGABTAN AGHHEIE B TONHELA Gyghep A wait () ;
TpOLIECcS-TI0 Jrens He 330Mpan AaHHbIC H3 nycroro Sydepa. past result = store [front];
B mscruure 10.2 nokasata BO3MOKHAR peanusatis Oy depa narmy,y front = front + 1;
xax ofpexTa Java. 3paveHI B Gydepe mmeroT Tirl SensorRecord (anyey, iff front = bufsize)
TARHEIX marapka). OnpeiencHs! B3 meToa— get M Put: METON get Gepey front = 0; .
nesexTst 13 Oy(epa. meTon put nobasaser 3AeMeHT B Oydep. Tpy nuq\beinEnmes=numbcrOi};‘nrdes -1
obsgBIeHHN THIA CircularBuffer (xonsueso¥ Oydep) nporpammmm; notify(); ,
m sanaer pasmep Oydepa. return result;
KOHCTPYXTOP : v/ get
10.2. Pea. g Kobienoro Gydepa }//CircularBuffer
JmcTHHT s Peamusaus Mombdukarop synchronized, ceasanubit ¢ meto
class CircularBuffer 3 NaMH get W put,
! . yKa3HBACT HA TO, YTO JAHHBIC MCTO/BI He [OIKHEL BRINOMHATHCH
L | napmmem%ﬂo. I’(pu' BEI30BE OJHOTO M3 JTHX METOAOR CHCTEMA PEATHHONO
SensorRecord [] std're; | ppeMeHH OJIOKMPYCT JK3SMIIIAD OUBEKTA, YTOOEL B 370 ke BPEMA HE
i e i o MpOM3OMEN BHI3OB [PYFOTO METOJA M COOTBETCTBGHHO He
int front = 0, back = 0; | MPOMIBOMIMCH MAHWIYISIMH Ha TOM %o yuactke Gydepa. Busosu
A : ‘ meroa0s wait ¥ notify w3 MeTo0B get ¥ put rapanTHPYIOT, YTO BXO/HLE
e X . NaHHBIC HENb3d TONOKWTL B NOMHBIA Oyhep wam B3aT, W3 MYCTOro
Cm!ar—Bnﬂ'er (int n) { Hydepa. Meroa wait Bh3HBAST NOTOK H npuocxanaanunaerci noka
bufsw: n;y, - | APYro¥ NMOTOK € MOMOLIBIO METO/AA notify He oTnpaBMT eMy COODUIRHUS
}/CircularBuffer . 2k O CHATMM OWWaanWs. [Ipd BBIOBE MeToa wait OnoxmpoBKa Ha
, > ‘ JANAMIEHHBIe JaHHE 00nekTa CHuMaeTes. Meton notify 80300HOBARET

. . BHITOJIHEHHME OJTHOTIO U3 ORHAAIOUIHX NOTOKOB.
synchronized void put (SensorRecord rec) throws '
on

{
. !
iftnumberOfEntries = bufsize) |
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KonTpoibHbIe BOMPOCH!

l‘,
«0¢ CHCTEMA PEABHOTO BPCMETIHY
2')) ;rarww m’;rpomwca NPOCKTHPOBAHHA CHCTEMDI PEATbHOTo

w;';”bcaos e npoOAEME! JaVA KAK S3bIKA MPOTPAMMHMPORa,

HOPO BPEMCEHH.
cnmt:; I’z’:am OMTIOHCHTOB COCTONT YNTPABIRIOUIHE NPOTParagy)

5V oCHOBHBIE CTPATErHH TLIAHWPOBAHHA NPOLECCoR,

Ki09eBbIE COBS: cucmema peansiozo 6PEMENt, NepUCOuecyy,.
ClZHAT, eoRUE CUPRQTB, MOOeAU KONEUHOZO  A6MOMap,,
vacel pearbROCO speMents, oGpabomyuK  NPEPUISANUL  Ynpagasep,
HAGHUPOBUGIR, GONUIUCTPAMOP PECYPCOS. OUCREMYED, K'Ompzfgypam o
AEHEANCEp HEUCTPABHOCTED, YPOGEHD ApepLIEaNLl, MAKMOBLII Ypog ey,
yqpaa‘qe;me npoyeccami, HEBBIMECHAIOWYEC nAanUposay us,
SHMECHAIOUEE TAHUPOSAHUE, cucmema 6esonacHocmu.

Key words: real-time, periodic signals, aperiodic signals, a finjse
state machine model, real-time clock interrupt handler manages
scheduling, resource manager, manager, configurator, manager fauly
interrupt level, the clock level, process management, ROn-preemptive
scheduling, preemptive planning, security sysient.

Kalit so’zlar: real vagt tizimi, davriy signallar, nodavriy signallar,

v avtomat modellari, real vagt soatlari, boshgaruv uzulishlariga

ishlov berish, rejalashtiruvchi, manbalar administratori, dispercher,
konfigurator, - shikastlanganlik - menedjeri, uzulishlar darajasi, 1akt
darajasi, jarayonlarni boshgarish, sigib chigarmaslik rejalashtiruvi,
sigib chigarish rejalashtiruvi, havfsizlik tizimi.

Vopaxsenns

1. Ilowemy CHCTEMBI PEATBHOIO BPEMEHM OOBIMHO DEalu30BaHbl
KAK MHOECTBO NapauiensHeix npoueccos? [IpowumocTpupyTe CBOMH
OTBET MPHMCPAMH.

2. ObvacHure, NOYEMY OOBEKTHO-OPHEHTHPOBAHHBIE METO/IbI
Paamgor}?r 110 He scera nomxomT K CHCcTEMaM PEAILHOTO BPEMEHH.

. Hapucyite mmarpasmsr cocrosrmit
il ynpasmomero 10 wis
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+  ABTOMATHYECKAA CTUPANLHAS
- momam"‘”“ U PAHBIX THIIOB Genns,

« [lporpamMmHoc obecrnictictme
lmCKOB.

- TenodoHHbI ABTOOTBETYMK, KOTOPMA Sanucomaer &
coobmenns W OTODPAKAET KOTMHMECTBO MOlywesHpix cmngtﬂ:ﬁum
mogpucra:mmocxom akpane. Cucrema AOMAME  ompejien Ha
rened)on 3BOMMBUIETO, BHIBCCTH HA JKpan noc“"eJOBﬂTenbuocn: ‘:“‘;‘;
(mem-ﬂd;mmposam{ux KaK TOHOBMW Habop) m xpare 3aﬂucamn,;¢
cOODIEHMA, KOTOPBIC 3ATEM MOKHO IPOCTYINATE,

« ABTOMAT NO BHIJIAYC HANMTKOR, KOTODBIA MOKET HamwT xode ¢
MONIOKOM M CaxapoM Win 6es3 wvx. [Noaszoparens Gpocaer MOHETY W ¢
HOMOIIBK) HAKATHS KHOTIOK Ha GBTOMATE BRIOMpAET myswmiid pesc

Asromar BHIAET YALIKY C PacTBOpuMEIM xode, Tlomssosarems satem
CTABMT YALIKY IO KPaH, HAKMMACT APYTVIO KHOTIKY ¥ ABTOMAT HANMBACT
B HALIKY TOPAYYIO BOAY.

4. Hcnoim3ya .\agmmﬂ NPOCKTHPOBAHWA CHCTEM  pPEATHHONO
BPEMEHH CIIPOCKTHPYHTE 3aHOBO CHCtemy cOopa jammmix ot
METEOCTAHI ML, PACCMOTPEHHYIO B ITABC 12, B BMIe CHCTOMEL " CTHMYTI-
orBeT".

5, CopoexkTvpyiTe 4pXWIEKTYPY [(PONECCOB JUIA  CHCTEMEL
HAOMOACHWA, COOMPAIOIICH NAHHBIC C TPYNINEl AATIMKOB, HIMEPNIONIAX
COCTAB BO3OyXa H PAaCNOJIONEHHBIX BOKPYT ropona. B cucreme 5000
NATHMKOB, OPraHW30BAHHEIX B rpynmki mo 100 nnyk. Kaxasi marsmk
JIOIDKEH TTPOBEPATHCA 4 pasza B cexynuy. Ecnum Sonee 30% parukor 8
rpynme 3aMKCMPYIOT, MTO KAUeCTBO BOIMYXA HHKE JONYCTHMOrO
YPOBHS, AKIMBHIUDYCTCH npe Yy TNPSRAAONMH CBOTOBOM cHrHan. Bee
JATYMKY TIEPEJAIOT COOPAHHbIC JAHHBIC LCHTPATHHOMY KOMIBIOTEDY,
KOTOPbIN Kaz/THe 15 MUH reHepUpyeT OTUET O COCTABS BO3AYXA B FOPOIE.

6. Obcynure cwibHbIe H Cradbie CTOPOMBI Java Kak S3bKa
[IPOrPAMMHPOBAHWA A1 PEANM3ALMM CHCTEM PEATLHOTO BREMENH.

7. Cucrema OE30TIACHOCTH TOE3/1A ABTOMATHYCCKH 3AKPHIBACT
JBEPH, €CIM CKOPOCTH MOS3AA NMPEBIIALT MPRRILHYIO A NAHHOTO
YYACTKA TPACCHI WITH €CIIK NPH BRIXOE Ha YHACTOK Iy TH FOPHT KPacHBIH
ceer (T.e. BBE3 HA YHACTOK sanpemien). Ocransubie nopOOROCTH
nepeumciensl Bo Bpeske 13.1. VnermuduuppyiTe BXOHBIC CHIHANLL,
KOTOpbIE JO/DKHA OOpabatersarh OOPTOBAL CMCTEMA YNpaBRCHAR
[I0€3/10M, M CBA3AHHBIC C HHMM OTBETHBIC CHITHATLL

Mallina Cc PEIHEDaY

Ana npourphmmm KOMIaxT-
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XHTC
8 HWOW Bcpoﬂﬂ')”a ap KTYPY npoueccoy Takoﬁ

Fcit B GopTOBOH CHCTCME Ge3ONACHOCTH TI0e3a Nipy o

aTYMKOB HCTOIB3YIOTCH mp"o*'l"‘lec,(:::c
e

& "Yrem . 7 .
x gacToTy COOpa JAHHBIX creayer SANTAHDOR gy

paiHO Toayuana  uudopma :
SO oy
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[UIABA 11. TPOEKTHPOBAHME € NOBTOP
HCHOJIB30BAHMEM KOMTNOHY, m"o;‘;“’m

DOARIIINE e b pazpaborTox DPOTECT

"Poe’(ﬂ"pomum’l OCHOBAH HA TIOBTOPHOM WMCTIOABIOBAHMA  yxke
AMErOUIAXCH xomrioHeHToB. B Takmx chepax. xax mexamwxa wu
SEKTPOTEXHMICE HIDKCHEPHl HAKOTTIA HE paspabarwisaior mpoekr "¢
py x npoekTh HA3UPYIOTCH HA KOMIIOHEHTAX, YiKE MPOBCPEHHbIX W
OBAHHBIX B APYTHX CHCTCMAX. KaK TpaBrio, 310 He TOMLKA

MAJIBIe KOMIOHEHTHI, HANpUMEp GbNaHuBl U KIANAHHL, HO TAKKe LeTse
HOACHCTEMBL, HANPUMEP [BHTATETH, KOMITDECCOPHE MV TYPOUHEL

B HACTOAuICE BPEMA HE BRISHIBACT COMHCHWH 10T dakt, o
HEOOXOMHMO CpaBHMBATh  PaVIMHYHBIE MNOIXOMM X oM
fpOrpaMMHOro obecnievenma. Ecin  nporpammuoe  ofecnedcnwe
paccmmpunan KaK AKTHB, TO NOBTOPHOEC MCTIONE30BAHUE ITHX SKTHBOR
[IO3BOMT CYIIECTBCHHO COKPATHTh PACXOb 1A €10 paspaboTky. Tomsko
(o] [OMOIBIY CHCTEMATHYECKOTO TOBTOPHOIO MCNO L3 OBAHMA IO Mo%HO
yMEHBIMTE PACXOMBI HA €r0 CO3/aHMe ¥ ODCTYKMBAHWE, COKPATHTL
CpOKH paspabOTKM CHCTEM M TOBBICMTE KAMECTRO NPOTPAMMHBIX

[IPOLY KTOB.
Y1oObl NOBTOPHOE MCIIONB30BAHME 1O 6Bi10 dhdexTUBHEM, ero

He0DXOIMMO YHWTEIBATE HA BCEX ITANAX NPOLECCA MPOSKTHPOBAHS o
WM mponecca paspaboTky TpeGoBanuii. BO BpeMS NPOrpaMMUPOBAIMA
BO3MOXKHO NOBTOPHOC HMCNONBE30BAHME HA ITane Noadopa KOMIIOHEHTOS,
coorpeTcTByIomMX  TpeOoparmaM. O/HAKO IR  CHCTEMATHHECKOro
fIOBTOPHOTO HCIONL30BaHWA HEOOX0aHM TaKo# rpouese
npoempomﬂﬂ, B XO0AEe KOTOPOr0o MOCTOAHHO paciMaTpUBanacs OBl
BO3MOKHOCTb  TIOBTOPHOTO  MCTIONB3OBAHWA  YiKe  CYMIRCTRYIONMX
APXMTEKTYP, IS CHCTEMA Obina OBl ABHO OPraHW3OBAHA W3 JOCTYTIHEDX
pnerormxcs kommnonenTos 110,

Meron mnpoexruposasist 10, OCHOBAHHEIA HA MORTOPHOM
MCTIONB30BAHMY, TIPSINONAraeT MAKCHMAIBHOS WMCTIOMBIOBANME YAS
AMEIONIMXCA  TIPOTpaMMubiX  00bextos. Takue OOBEKTH  MOTYT
PAIMKATLHO PA3TUYATHCA PasMEPaMH.

1. TIOBTOPHO HCMONbIyeMbie NPHIOREHHS. MOXKHO TIOBTOPHO
HCTIONB3OBATH LE/ThIC TPHIOKEHIUS THOO Ty TEM BRITIOHCHHA KX B CHCTEMY
fe3 MAMEHEHHS JPYTHX TIONCHOTEM (HATIDHMEP, KOMMEPHECKHIC TOTOBBIS
NPOYKTHI, CM. paszen 11.1.2), 100 ¢ NOMOLILIO paspaboTRH CEMEHCTS
NPHAOKERWH, PAGOTAIOTIMX HA PASHBIX TUIATQOPMAX 1 ANANTHPOBAHHEIX
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. paHHAM ROHKPETHBIX 3aKa39MKOB (CM. pasnen 11 2). —
2 MoBTOPHEO HCNOTB3YeMbIe. KOMBOEHTHL. Mong

5 ———— | Dnaywe CYMECTBYIOLIHX KOMNOHERTOR MOAHO Gonee |
| HCDOTB30BATE KOMIIOHEHTBI IPHIOKCHHH - OT TOACHCTEM 10 o1y ?] OPrg [ YmensiieHy
’ xcxros, Hanpuep, CHCTEM2 PACTIO3HABAHMSA TOKCTA, paspas e,

LIX PHCKOB TOMHO MPOrHOFUPOBATE PACKOML, CHAAHHBIS C WX |

6 X ppoeKTH . HOBTOPHEIM HCHOJLIOBAHMEM, MCM DACKONS, \

| KAk H4acTh cuctemsl ODpabOTKM  TERCTOB,  MOer ngTa'fH HeoBXOHMEIE HA WX pa3paborky. Takow nporsos — |
oy B CHCTEMAX VNIPABJCHHA GasaMu amimuix - Bropy,

pasHbIi GAKTOP AAMWHUCTPHPORAHHA NPOSKTA, TAK KaK ||
ITor [O3RONAET YMEHLIUWTE HETOYHOCTH TIPH (IPENBADKIENLHON
OBTOPHOIO HCOOAB30BAHAR PACCMATPHBARTCA B pasaene 1.3, B OLIEHKE CMETHI TIPOEKTA '
- / C 'ult T S - - |
3. HosTOopHO HCMOAB3YEMbI $yaxumn. Mosknuo noBTl)pH _____,-—-—x;'““;;oe UacTh CHELMATHCTOR, SHINONHAIOUNX OSMHAKOBY K pafory |
HACAQIB3OBATH {pOTPEMMHBIC KOMIOHCHTRL,  KOTODEIE  peqy,,. 0 3<b)g>;b s \ b pasHLiX TPOEKTAX, MOKET SAHVMATHCR PAspABOTKOH |
oraeTsHse QYHKIHH, HANPHMEP MAaTCMaTHYECKHC. OCHOBaH}{HﬁY}OT Her
CraH7EpTHMX OMOIMOTEKAX ~ METOL HOBTOPHOTO

g u
cTon KOMMOHEHTOB IS WX JANbHeIIerc nosIopHoro |
HCTIO TR coeans HCTOLIOBARNS, IPHEXTHBHO (IPUMEHAS HAKOTLIEHHIE |
BaHMH MOCHE, 40 “h30Bamy, paHes JHaHus l
B NPOrPaMMHpPO AHUAC 40U JeT. e = |
BTOPHOS ACTIOMB30BAHAES LIEIIBIX HWIOKCHMA -~ G IONEHHE HexoTOphIC CTAHAAPTR], TAKME Kax CTAanAApTs vuTeDhefica |
i {POKO; TIPH 3TOM KOMNAHHIL 3ar?;nuajoumec i eTC C;iﬂmms MONBIOBATENA, MOKHO PEATHNIORATE B Buie Habopa ||
0. Wﬁ’m CHCTCMBI V1S paniux raropm : Paspaborkoy; CTAHNAPTHBIX KOMNOHeHTOB, Hanprvep, MOAHO '
H . & ; bl AU pa60].bl
pARTHYHBX  YCAOBHAX. Takke XOpPOIMO  M3BECTHO 2

paspaboTaTh MOBTOPHO HCTIONE3Y EME® KOMTIOHEHTLL /U 'a
peaHIalfi PAVIMIHLIX MEHIO TI0/b30BATENLCKOT0 \

wrrepdeiica. Boe NPHIOKSHHA TIPEAOCTABAAIOT MEHIO \
HCOOIB30BAHHE [1ONb30BATENAM B OHOM opmare. Ucnonmsioparme |
CTAMNAPTHOTO TNONLIOBATEABCKOTO urTepdeiica nosbnuacwx

HANEe/KHOCTB CUCTEM, TaK Kax, paboTas CO 3HaKOMBIM |
unTepdeiicoM, TIONB30BATEIN COBCPIIAIOT MEHbLIS omnéox';'

rpadugeckHe M maremarudeckme.  MHtepec
HCNONMB30BAHAK) KOMIOHEHTOB

% IlOB'IT_)pHoe
yHxuMiE Yepes CTAHIAPTHBIE OHOTHOTEKH, Hamp ey

K NOBTOPHOMY
BOZHMK emie B Havane 1980-x rogep

ofHAKO HA TPAKTHKE TAKOH MOIXOA K pa3paborke cucrem [0
: THETH OCHETHME HECKOIBKO JIET.

OuesuEEM OPCHMYIICCTEOM TIOBTOPHOIO HCMONb30BaHms [IQ

P—W;ﬂe YacTo m_;;cnemuoro TMPOABHIKREHHA CHCTEMbI HA PhIHKe ‘,
paspadoTIcA HEeODXOMMMO KaK MOXKHO Oonee paHHee e NOsBIeHHE, |

4BISeTCA CHKEHHME OOIEH CTOMMOCTH MPOSKTA. TaK KakK B uelom

1pefyercd  CrielpMIMPOBATE,  CTIPOEKTHDOBATH,  PCATM30BaTh

|
[IPUHEM HEZABMCHMO OT MOJIHOH CTOAMOCTH €€ CO3AANNA. |
U [JOBTOPHOE HCTIONME30BAHNE KOMINOHEHTOR YCKOPSET
NpOBEPHT: MEHBIICE KONMMYECTBO CHCTEMHBIX KOMIIOHEHTOB. Ho COANAHME CHCTEM, TAK KaK COKDAMASTCH BPEMA HA MX |
CHHEEHHE CTOMMOCTH TIPOSKTA paspaboTiy 1 TeCTHpOBAHHE

|
|
— 3T0 TOJBKO HNOTCHLHAIBHOE }
NPCHMYIIECTBO TIOBTOPHOTO MCNONE308aHKA. Kak BuaHO u3 Tabn, 11.1,

nosTopHoe ucnons3osanue 110 umeer paa Apyrux NpeUMyHIECTB.

=

‘ Jinst yCrniemHoro NPOSKTHPOBAHKSA H pazpabotku [10 ¢ nosTopHLIM
110 Tabauua 11.1, TipesmymecTBa HOBTOPHOIO HCHO1L30BAHHA |

JCTIONH30BAHMEM KOMTIOHCHTOB JIOJDKHBI BEINONHATECA TPM OCHOBHEIX
| yCIIOBHA. k
' 1. BO3MOKHOCTE [OWCKaA HEODXOMMBIX CHCTEMHBIX
pevymecso Ouwcane l | KOMIIOHEHTOB. B Opranu3auMsX  JOmkes  Owre  Katanor
Rl KommoHerTs!, IOBTOPHO HCTIONB3YEMBIE B APy THX
HAIERBOCIH CHCTEMAX, OKAFBIBAKOTCA SHAYHTENBHO HANEKHEE HOBBIX

| JIOKY MEHTHPO

BAHHBIX KOMIIOHGHTOB, NPEHA3HAYCHHBIX /U4 NOBTOPHOTO
KOMIOHEHTOB. OHM NPOTECTHPOBAHE! U NPOBEPEHb! B

HCTIONB30BAHMS, KOTOPEIH 0OecnewmBat Obl OBICTPHIH MOWCK HYWHBIX
Pa3HBIX yCAOBHAX pabOTLL OWHOKH, IONYIIEHHBIE NPU HX KOMIIOHEHTOB.
NPOSKTHDOBAHHH 1 PEATH3ALIN, OOHAPY AEHRI H 2. TIpK TIOBTOPHOM HCTIOIB30BAHHH HEOOXOMMO YAOCTOBSPHTHCS,
YCTpaness! euse npy nepeoy ux npumenenny. Tloaromy Y10 TIOBEAEHHE KOMIIOHEHTOB TTPECKA3YEMO W HANCHKHO. B uneane BCC
TIOBTOPHOE HCTIOb30BAHHE KOMIIOHEHTOB COKPALIIAET KOMIOHEHTSI,
obuiee xonmgecTBo OMHGOK B CHCTEME

MpPEJCTABNCHHBIE B KATANOre, NOKHBL  OBITH
176
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HIHPOBAHEL, MTOOR! MOATBCPAHTE COOTBETCTE1e s
C

crasaapram Ka4uecTsd.

3 Ha KoKIsii KOMOOHCHT JODKHA Obits cog

- TCT
JOKYMEHTALAS, ueas KOTOpOH noMOYs pa"paﬁol‘mxy srrn_v,o%
HY®RHYHO mgpopuaumo O KOMTIOHECHTE H anarmuponary, o KIOJ]}.“HTB
MPHIOACHHIO. B MOKyMCHTAIMK OJKHA. COACPKaThCs e "080a,y

TOM, IA¢ HCTIONB3YETCA JTAHHBIM KOMIOHEHT, u Py pMaxmﬂ

KOTOpBIC MOTyT BOIHHKHYTL  IIDM  TIOBTODHOM  ycpy Th3
Thiog

KOMITOHCHTH.
[emHOe HCNOTB30BAHHE KOMIIOHEHTOB B e
2 TPHNOKCHI ;i

Basic, Visual C+t  Java 7pOJEMOHCTPHPOBATIO BaMHOCTY, NOBYG
; pHO]’o

wcrions3opans.  Paspadborka IO,  ocwoBaman g MoBTo
HCTIQE30BAHHH KOMIIOHEHTOB, CTAHOBHTCA IMPOKO PACTIPOCT] 15, ::."0"1
161y

peHTa0eTBHEIM MOAXOIOM K pa3paboTKe NMPOrpaMMHEBIX MPOY Ko [33.
RE

3*].

Bwecte ¢ TeM noaxony x paspaborke I1O ¢ HoBTOp;
HCNOBE30BAHMEM KOMIIOHCHTOB NPHCYII PAJA HENOCTATKOB M npoﬁlblm
(2862, 11.2), KOTOpHIE NPENSTCTBYIOT 3AIUAHHPOBAHHOMY COKpaeyy.
pacxoz0B Ha paspaboTKy NPOCKTA. Hio

TaGmmua 11.2. [Tpebiembl DOBTOPHOINO HCIOAL3OBAHMS

lle:'ﬂnmn

—

| TpoGaema Onncanue :

TMossimenye HenocTynHOCTE HCXOHOIO KOAA KOMIOHEHTE Momer
CTOMMOCTH NPHBECTH K YBETHUEHHIO PACXOAO0B Ha CONPOBOKIe e
COMPOBOKACHHA |  CHCTEMBI, TAK KaK TIOBTOPHO HCTIOMB3YEMEIE CHCTCM Hle

CHCTeMEL ATEMEHTHI MOTYT CO BPEMEHEM OKa3aThCH HE COBMECTHMBINM [
HIMEHCHMAMH, NPOH3IBOAMMBIMH B CHCTCME

=

| Heaocratounas CASE-cpescrss He noanepxvsaioT paspaborky I10 ¢
HHCTDYMEHTA IS HE NOBTOPHLIM HCNIONb30BAHHEM KOMIIOHEHTOB.

A NOANepAKA Hurerpuposanie 3THX CPeacTs ¢ CHCTEMO# BubmmoTek
KOMTIOHEHTOB 3ATDYAHHTEILHO HIIH e HeBO3MOKHO. Ecim
npouece paspadoTin I10 ocymecTBaIeTcs ¢ noOMOmpBIo
CASE-cpencts, noBTopHO® HCHI0JIb30BAHNE KOMTIOHEHTOH

MOAHO NOJHOCTBIO HCKITFOYHTS

r—
_-’.--—_--
.
‘i |
\
!
!

'G;uu"opﬁll"eeﬂ MOBTOPHOTO MCAOALIOBAHNMA HANHUCAHHBIX I|
APYTHMH IIpOTPaMM |
|

— 1 Fanonuerue GUOMHOTEKM KOMTIOREHTOR ¥ 8¢ COTpOBORNEHHE |
MOMET CTOHTE 10POro, B HACTORmIEE BPEMA SlIe |
HEAOCTATOTHO XOPOLIO NPOTY MAHLL METOLLL KraccHpuKam, ﬂ
AL | MIBIEHCHNR MHAOPMALIMK O IPOTPAMMITLIX |
ROMOOHEHTAX |

|

a )

e

~ Conep
%uenuo“"""

FTOR
KOMIIOHE XTRNOTH

T KoMNOHEHTH 110 ny&#O HAATH B OHEANOTEKE, HIYIMTH

C
, LHHIpoM Hexotopsie paspaborauxu I10 APEANOYHTAIOT MePerHcars
HS0OPETEHHA | KOMNOHEHTSI, Tax Kax NOAaraOT, YT0 CMOry T NPH ATOM HX

———
BeaoCHneaa J ycosepmescrsopats. Kpome TOrO, MHOI'HE CYHTAIOT, 9T0
CO3nanme nporpamm "c Hya" nepeneKTUBHeS u

178

e
[ Houck¥ ananTHpOBATH K paboTe B HOBLIX YCIOBHAX, 4TO "He
Mm?‘;ﬂn:m J__l'iﬂall,‘-*_"a‘-"f“" B OOBIIHEN NpouEce paspatoTan 110 \
KOMIIOBE-—— a2
J3 MepeYMcAeHHOTO BHIIE  CIEMYeT, MI0  MOBTIOPHOE
saHue KOMTIOHCHTOB  JIOJIKHO OBITH  CHCTEMATHUECKUM,
ucTIe S BKMOYEHHBIM BO BCC OPraHW3alMOHHBIC NPOrpamMmBl
aHOBE0¢ 4 uka. B SANOHMM TNOBTOPHOE MCIONL30BANKME

Opm,ma;mu-paspaﬁm [231] @m sasngeTCs HEOTBEMICMON HaACTHIO
" arIOHCKOTO" otk 110 [85]. MHorue KOMUAHWM,
o ep Hewlett-Packard, ~YCTEmHO TPDHMEHMIOT —TIOBTOPHOS
mzﬁwme s ceouwx paspaborxax [139]. Ommir 3TO# KOMNAHWH
ﬁnmmn B (bynnamemarmnoﬁ kuwre [ 187].

ATbTepHATMBON TOBTOPHOMY MCIIO/IB30BAHMIO  IPOrPAMMHEIX
KOMIIOHEHTOB  ABIACTCA NPUMEHEHHE TPOTPAMMHLIX  [CHEPATOPOE,
CornacHo 3TOMY NOIXOAY HHGOpMALWS, HEOOXOomMMan U1 NOBTOPHOIO
HCTOTB30BAHMA, 3ANMCHBACTCH B CHCTEMY TFCHEPATOpa Mporpamm ¢

npeaMeTHOM oOnactd, rtae Oyner

yueToM agauui O  TOH
aTMPOBATECH paspabaremsaemas cucrtema. B jammoM ciydae B

IKCTUTY
pukarmu NOKHO OBITH TOWHO YKA3AHO, KAKUE HMEHHO

CHUCTCMHOM CTICHH
KOMIMOHCHTH BHIOPAHB! JUIA TIOBTODHOIO WCTIONIB30BAHMA, 3 TAKKE
onycanbl MX MHTEPMEHCEL M TO, KK OHM JOIKHBL KOMIOHOBATBCA, Ha

ocHOBE TAKOH urbopMamu rerepupyerca cuetema [10 (pue. 1L
[lOBTOPHOE WMCTIONB3OBAHME, OCHOBAHHOC HA TEHOPATOpax

NPOrpaMM, BO3MOKHO TOJIBKO TOT/A, KOTJ2 MOKHO WASHTHRIMPOBATH
npeaMeTHhe abCTPAKLWMK M WX OTOOpaNerue B MCTIONHAEMBIH  KOIL
TToroMy /Ui KOMIIOHOBKH H YIPABICHHS NPEMETHEIMU a0CTPaKIMAMMA

HCTIOJTE3YIOTCA, KAK NPABHIIO, MPODIEMHO-3aBUCHMBIE A3BIKH (nampumep,
S3BIKK YETBEPTOrO MOKONESHM ).
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Puc. 11.1. I'enepuposanue APOPary

Bor npeameTHRie OGRACTH,
. B KOTO ’
Phix TDHMEHE e
Takor
O

10IX038 MOReT ObITh YCICIIHEM:
1. Temepa8TOpEI MPIIOAKERNIT
ans o6pato
aammeix Ha sxone res : PR%OTIH 3500
SESTOR T CUBACHIS "pKHO‘:xC}{: OMHeciyy
A Ha q
3bike

YCTBEPTOTD TIOKOJCHHA MM IHMANOroBas
onpenenser IxpasHbie $O “:, 10rOBAY. cucTeMa, rae g,
' PMEI B CTIOCODBI  00Paboriy “1530Barer;
BRIXOJC — TIpOrpaMma Ha -THO =
KaKOM-JIHDO  A3nIKe np[lpa:iafumx_ Ha

poBaH}qa

ranpravep COBOL wms SQL.
2. Ieneparo
Phi MPOTPAMM CHETAKCHYECKOI0 anamy; e
Opa, Hy

EX0JE re =
HEPATOPa — TPAMMATHYECKOE OIHCAHME A3bika, fy
a4 Brixg
e -

MPOTPaMMa FPaMMATHYCCKOTO Pasho
: Pa A3BIKOBAIX
3. Tene ot i
apXMTERTYPa prl;gpu ko108 CASE-cpescra. Ha axon:;p:c):m'
) , @ H3 BEXOAC - mporpam pcepaTopog -

NPOEKTHPYEMOH CHCTEMBL
Paspaborka I10 ¢ mcrionsso
BAHHEM HPOrPAMM

IKOHOMHYECKH BBITOIHA. O
AHAKO CY
CYIIECTBEHHO 34BHCHT OT NOMHOTE

KOPPEKTHOCTH ONPECIICHHS 4DCTPAKIHI TIpeIMeTH
NOJXON MOAHO WIMPOKO MC AMETHOR 0018, [lasj
N0K30BATH B NEPEUHCHEHME py o

X Bhme

OPCIMETHBIX OONACTAX W B
MEHBIICH CTene.

YIIpaBneins HH TIPH paspab
; H KOHTpO18 é% 1]. Tnassioe mpe mopa T:rf:z CHCTeM
COCTOHT B OTHOCHTEILHOM NIerkocTH Oaxona
fesepatopos,  Oprako Mxomp&mm HIPOrpaMu ¢ nomongsio
OPEIMCTHOH 0014CTH ¥ ee Monenes NoHUMaHy

ACHCH OTPAHMYHMBAET npuve :

MEHUMOCTS

ABHHOTO MeToaa

s st BT
KM xoumonemoa HaxouTCA CHC
/b HbIA CEPBHC-
WMOHEHT KaK Ha [IOCTABILIMKA CEPBHC
" xapamepucmxauu KOMIIOHEHTOB,
geny — 310 0 BLITIONHASMBIA npOrpammﬁ
# KOJ1 KOMIOHSHTA MOKeT OBITH HEAOCTYTICH, [I03TOMY
ge  KOMIMIMpYeTCA COBMECTHO C ApyTrWMH

ceoii wWHrepdeic M BCC
nomonisio, Narephenc
onepalm,

OB ONpeIENAeTCA
NOTIY CKAROIIAMMA

|. Kowmno

qakoli  KOMTIOHEHT
4 HTAMH CHCTCMBL.
7 KownoHeHTsl ~ OOBABIAIOT

FAHMOICHCTBHA C HAMH OCYIECTRAAOTCA C Er0
KOMTIOHEHTA OTIMCHIBACTCA B TePMHHAX napaMeTpru3OBaHHbIX

| agiyTpeinee COCTOAHNAE KOMIIOHCHTA BCCLAIA CKPHITO.

KOMMOHEHTBl  ONPE/IEIMOTCA  Hepe3  CBOM urtepbeiics. B
Th B BAAE JBYX

fONBUMHCTBE CydaeB KOMIOHEHTBI MOXKHO OIMCa

BAHMOCBI3ARHBIX MHTEP(EHCOB, KAK Noka3aHo Ha puc. 11.2.
o Hurepdeiic mocTaBmiuKka CePBHCOB, KOTOPBIA ONPEAENAcT

CEPBHCH, TIPEOCTABIEMbIE KOMITOHEHTOM,
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o Hurepdeiic 320POCOB, KOTOPLIH onpey Sitien
- aa

ZOCTYTINE KOMIIOHEHTY H3 CHCTEMBL, MCUIOMLIVIOMet o .
) Stor

R()MnOHDe:”CN

Jrepderc 33p0Cos .
Wirepdedc nocry
%

Puc. 11.2. Humepgheiico: komnonenmg

B xagecTse NPAMEPE PACCMOTPHM KOMIIOHCHT (puc. 11 3
MpEAOCTARASET CEPBHCH BBIBOZA JOKYMEHTOB Ha newars. ). Kotopy
{pHMepE OAAEPAHBIOTCH CICIYIONIHE CEPBUCH: Nevars, - B hage,
MPOCMOTP COCTOSHHA O4EPETM HA KOHKPETHOM MpHHTepe AOKYMe sy
W yAaneHWe TPHHTCPOB M3 CHCTEMBI, MEpeiaya noxyue’“ijmc'
MPHHTEPA HA apyro#l H yaaneHuWe JOKYMEHTA M3 Oyepemy ; :
Ouers BakHO, HTOOB KOMIBIOTEPHA® IUIATQPOPMa, g K
MCROIAAETCA KOMIOHEHT, MNPENOCTABMANA CEPBHC (Haso KOTopoi;
®aitnOnlIparTep), NOSBONAIONIHA H3BACH (PaMI OMMCaHus n‘:: 0
fTepa,

u cepsuc Kowmllpuutep. :
P p. TNCPCAAOMMM KOMAHIH Ha KOHKDe T334

2

O’HHOI‘O

Puc. 11.3. Komnonenm ciyxc6vi nevamu

Komnonentsi  mo
TYT CYMECTBOBATh HA Pa3HbIX  YPOBHAX
a0CTPaKIMY ~ OT NPOCTOl GMOTHOTEYHOM TOANMPOTPAMMbI /10 LiEITbiX

182

CTBEO
GerpaKiHi. KoMITOHCHT genAeTCH MOMHO 0
5 gcrionp3opasue @

MHOTO )’POB}HI HWHO " nocmmm Cgpaucon HaA
Gosle Oy KTOB: HntepdercoM : peiic

aK HA36IBACMBIH fIpOrpaMMHbL
1 .o Interface — APL), KOTOPBIA
{1aM ¥ METOJIaM. T1oBTOPHOS

cran1AeT JOCTYT K CHCT®
il aTpUBAcTCA B Pasaene

HCTIONTB30BAHHE KOMMEPHECKHX NPOAYKTOB PaccM

12
i [Tomxoa [OKOMIIOHEHTHOM paspaboTku  CHCTEM MOMKHO
g 110 nytem a00aBICHUA

WHTerpUpoBaTh B OBt TPONEce CO3NAMM
cnepATHBIX 3Tanos, Ha KOTOpBIX OTOMpAIOTCA M ANATI THPY HOTCA
[0BTOPHO MCTIOUIB3YEMBIC comnonentsl (puc. 11.4). [IpOEeK THPOBILIKA

cHiCTeMBl pa3padbaTHIBAIOT CHOTEMHYIO APXMTEKTYPY HA BRICOKOM YPOBHE
abcTpaKuwy, COCTABIIAL crerm(uKaMy CHCTEMHBIX KOMIIOHCHTOB. B
JaIbHOHIIEM HTH CTIeLMPUKALIH HCTIONB3YIOTCH /I TIOMCKA TIOBTOPHO
HCTIOMB3YEMBIX KOMMOHEHTOB, OHM BKIOUAIOTCH B CHCTEMY mbo Ha
ypoBHe CHCTEMHOW APXMTEKTYpI, JMOO  Ha ponee  HM3KWX

AETATHIHPOBAHHBIX YPOBHAX.
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« Hurepeiic sa
NPoCoR,
FOCTYTIRE KOMITOHCHTY K3 CHC ROTOpIH o
"TOMML, He = "l)e;;c.mc7
B3Y30 + K

mm
(S——
bl

Puc. 11.2. F s
: Tumepghetico xo MRONE Mo
KaUCCTBC PHMEDPE
PACcCMOTPHM KOMTIOHEHT (pjsc
. 11.3) .

npesepe NOAACPAEHBAIOTCR
APOCMOTP creayionse
COCTOSHHR O49CPEIN Ha K CEPBMCH nevygr
OHKPCTHOM "p"mcpcl’ -"l()l\—.h

npHETEpa HE APYTOH H Y,
Oucrs  BaxHO, m&’;}mm AOKYMCHTa #3 Oy

soTepras muarbopas,

Ha

"ary,

HCTIOIRNSTCE KOMITOHCHT,
4 ﬂPGﬂOCTﬂBJm

a Cfpsuc (Hasos

7

e K
i TOT N("Q kq’h
ALY -
Moy,
He
My

MpeIOCTBBANCT CEPBACH
BRBOOS
| ’
OKVMEHTOB Na . o
Neuarn, p oD,

H YAACHHE NMPHHTCPOE H3
CHCTCMAI,
nepesada no 'Mc,,p‘"""'ma‘
) Ta ¢ My

KOTopo;
. €ro

ft Fxce 36] onpencncuo
ic O
“’d’ﬁ mxux . ‘
o 20 o Kounouenr peamﬂyc'i
% it & ‘”“ b
qTe _Vv-"""" onait a w“nanec‘y‘o' ynl"oc ’
By RO uMep : N B s
aemb™ ‘t':,:cf prit? TR o Y708 e
;’ st cremnast tpvnnupon o(B ;amm c,rry“u‘ aoReil
£ B“m& AanHbet ey o0 npo e
a10 padoP 3 TPHM ARt BIX u’; i T
s ~crasuiEd cepBHcOP COCTOUT U3 HasBaH
h"ﬂ,dn!ﬁc 110¢
l : ximei
LRI pgﬁ‘; aannbiy KomuoHeHT ABACTCH a6cqga =i
3 Am 23 onuca Ha OOBEKTHO-OPHE :ﬂaﬂmon
o ' A rasu ceptmcoa coCTOMT
QX COBMBHHE ysmeHeHHe H oMy HeHHE
yy0 TPYAN2

SUBIKC:

anepaitit) ghache >

Ly Sorpaxies aHHBIX '

i KAACTEPOR: 3nech KOMTIOHEHT —

. Taxue KOMTOHEHTH

ABAACTCH I\OS(HOC’“’!O

abcTpaKuHit
qoe  VCTIONb30BAHWME abCTpaKIMM
[IOTb30BAHKUEM

KA CepBMCOB Ha

wpii uHTEpdEHC

ro ypoBH# {HOT A8
MurepdericoM nocras

aroM YPOBHE qpagercd TaK HA3HIBAEMBIH [POrPaMM
,,p.momnnﬁ (Application Programming Interface — APL), KOTOPBIHE
ocrapeT AOCTYI K CHCTEMHBIM KOMAHIaM 1 aetonam. 11oBTopHoe
HCNOAB30BAHHE KOMMEPUECKHX MPOYKTOB PACCMATPHBACTCH B paszene

11.1.2.
[oaxod [OKOMIIOHEHTHOM a0OTKH

pasp cucTeM  MOXKHO
WHTEIpHPOBaTH B obmMit MPOLECC CO3AAHMS [10 myrtem no0aBICHUA
CrgiMATBHAIX ITANOB, HA KOTOpBIX OTOMparoTes W AT THPY 10T
[OBTOPHO p::mayeuue kommonenTst (puc. 11.4) ﬂpoewmpowm:;
coTeMBl paspabaThbl CHCTEMHYIO APXUTEKTYPY Ha BHICOKOM YPOBHE

os. B

abCcTpaKiiy, CoCT
i i aBAA CreMMEAIMM CHCTEMHBIX KOMIOHCHT
mmmamemx xommnnone WKALMH VCTIONB3YIOTCS JUTSE TIOUCKA TIOBTOPHO
i froB, OHH BKTIOMAIOTCA B cuctemy nHOd

_ ¢ apxurextype, mbo ma Oonee H!BOK::K

JeTATH3HPOBAHHBIX YPOBHAX.
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Puc 1 ]q I!nmf.-;tnﬂo? POCIROPIGN0 HERIONBIOBAHUR KOMAG,
NPOHECE ,w,xﬁ,mul 15/6) TReN MO |,

Xors TasOR mOIXOA MOMET NPHBCCTH K IHauure
KQAMYECTEE NOBTOPHO HCTIO/TB Ty EMBIX xoMnoncvrrdnh s
B, o

qmncﬂvqao‘lw

waee wm
TUHEM  BRIONHIOT
MOMCK  KOMNIOHesr,
B

TOPHOrO HCNOIb3OBAHHA CHcremuan apxuy
. 2 CKTV
sMeIOEXCH (FOTOBBIX) KOMIOHEHTOR (7} pa
PHC

Puc. 11.5, [poyecc npoeKmuposar
245 € NOGMOPHBIN UCHON6306ak e
KOMNOHEHINOE 4

B masmHoM CAyvae TPEOOBAHMT
MMEIOMAXCH  KOMTIOHEHTOS, 3u6pa‘ cﬂ,m ; M3MCHRIOTCS C y4eTOM
#enom3osanns. CHCTEMRAS  apXHICK ' JUIS  TIOBTOPHOIO
AveiomHxcs  KoMnosernax. Korewro Typa raxke Oampyerca na
Wch' . TAKOH TOAXOA MNPETIONAraeT
L 8 S B peanzauny Tpebosanni. XoTs Takas
paspaborannas Ge3 nm:"“ apPexTHBHOH, YeM CHCTEMA,
HCAOCTATOK KOMIIEHCHPYETCH HCTIONB30BAHAA  KOMIIOHEHTOB, 10T

. Bonee HM3KOH CTOMMOCTBIO pPaspaboTky.
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My

”‘”‘om" noaxony, NPHMCHEEMOMY g 1, n

MERCHEPHBIX HCIPIUTHREX, 1AT ApoLece APOCKTHPOBAs N 1 APy Ty
s 0

wenomssoparms.  Tlepen  makanom Timey

)Tal]a

z;w“”“mmgﬂmwm
0 paIPao? crpyto P&
e u9660nc-mnaef 5‘:‘“ py‘:,pasomunum s MHTe
shell [56] [locne

o B
xodn® cueHap e
ﬂcP'“"” asbchmux xoMnoacm’OB, o Um¥
B WX W3BIKOB cueHapves, HATPWMEP
AOTCH npemmccma

acnonk3Y’
;KECTBO ApY
i (2681
(< Oﬂpeﬂenct{m

{108
paspP? 7K. B paboT®
W P aasic "T(;: 5 TOM 4HCHC OTCYTCTBH
- row, A HHTEPIPETMPYIOTE?.
mmmmﬁ

: i
£nik08 . 4TO
e How np06ncmoﬁ, cas3aHHOR €
] Moncpmﬂalm.
OMIIOHCHTEL

[loxam :
it cHCTEM. 1
LK pedo # K CMCTEME gqacto B K
pIMEHCHH, COOTBETCTBYIONIME HOBBIM
mqaes 310 HEBO3MOIKHO,

MEHE
0
xomHM o B ﬁanbmuuc'me ciy
enoCTy NeH. TaxKe, Kak
saMeHa OAHoTO

10CK i KOI KOMTIOHEHTOB T
nplll"‘°~ pe 1MOAXO HATHBHBIH Eapuam:
 TakuM 00pasoM, HeobXxomMMa

eMBbIX KOMIIOHEHTOB, IO

Hrd
no aamTanH [OBTOPHO HCIOAE3Y
« NOBBILICHHIO CTOMMOCTH ODCITY KUBAHHA cucremsl. OnHAKO,

w‘ XY pa3paboTKa ¢ MOBTOPHBIM MCTIO/IB30BAHMEM KOMITOHEHTIOB
pricTpeS co3naBaTh [10, Opra’HA3aIKH COTNacHbl OTUIAMUBATE
gme pacxonel H3 COTIPOBOMKJICHAE ¥ MOJICPHH3ALMIO

11.2, OfneKTHbIC CTPYKTYPhl npmmuemlii

[lepBbie CTOPOHHHKH 0B HEKTHO-OPHEHTHPOBAHHOK paspadorku 11O
oAara, Y10 HauBonee MOAXOIAIMMY A0CTPAKIIHAMM A7 TIOBTOPHOTO
HCTIOML30BAHHA  ABIAIOTCH obbekTsl. OnHAKO, Kak Cleayer Ws

B °pa‘mwm. o('vu_ak'ru" OOBIMHO  CITMIIKOM ~ MENKHME

. JIMHMILE, 4Epectyp npuBs3annse’ B KOHKPOTHOMY

npuAoKeHHIO, OMEBAIHO, YTO B npc‘»:ecce OO BEKTHO-OPHEHTUPO BAHHOIO
5



poe N BMECTO NOBTOPHOTO ucno.m,_-;okauun 3
FaMpOT0 apPexTHBHCE IIOHYOI’)HO MCTIOUBIOBAT  Kpy nuo\muln»('mn"
pes 4K HATHIBICMBIE OOBEKTHBIC CTPVRTYPR "p‘ﬂnmcj’\ bHie

TPORIIH, CIpYKTYPs  TIPRIOKCHHE  TPRICTAB ARG,
el [QACHCTEM, COCTORIIDIX W3 MHOXeCTsq Héc.,pam'“ﬁuq
= . xaccos OOBCKTOB H HHTEPPEHCOB Mexy s hax
0“‘?‘"': erATH TIOJICHETEM PEATHIYIOTCR € TIOMOIILK) Kompoy [343
.Ot,!w‘ B4IOT KOHKPCTHBIC PERTHIALMH abcTpaKT L m!emoa
,06““ cTpyKTypL, KaK NPABWIO, He SRISIOTCH Cayy noaccon
OOneRTEN OOM4HO TPHIOWCHHA  CTPOSTCE  ngcp, Code
" pHpOBANIA HOCROITBKHX OBBEKTHRIX CTPYKTYP. Ao

CvimecTEyeT TP OCHOBHRX K1180C8 0OBEKTHBIX CTPY KTy p [113

i mppactpyeTypst  cucren. OBCCISMMBIIOT paspyc
TeM  CBASH (KOMMYHMKALHOHHEIX R r;:_,\.
)

JonppacTpYsTYp AT CHC
DOAB30BATETBCRHEX sRTEPGIEHCOR B KOMITHIATOPOB [306].

2 fiuverpaumonsbic CTPYRTYPEL Kax npasuio, cocrog,
sadops CTARIIPTOS ¥ S A Oﬁbemom
oDeCTIEIHBEIOLIHX B3@HMOACHCTBHE #  OOMCH  JaHHBIMY Me;&,n’,

K sromy many c1pykTyp otHocaTes CORBA, (‘0\15

DCOM or Microsofl, 2 Tak&E Java Beans [264]. JIaHmbI TH1 06nexc7y, M

CTDYKTYP PAcCMaTPHBICH s rmase |1 npu obcysknenmy "mee,\--w“

pACTDENEIEHHEX OTBEKTOB. Yp

1 HECTPYMERTAIBHBIX  CPEA  Paspaborgy,
UPRADE eI

Cgsass ¢ OTACAGHBIMH TPUKIRTHBIMH 00nacTayMy,
TaKHMY KAK TEIEKOMMYHHKALAH HIH gunance! [30]. Onn Bc’PaHBarom,;

§ CHCTEMY 3HaHAH 007IaCTH TPHIOKCHHA W NOLACPAHUBAIOT paspaborky
NPUIIOACHHIH KOHEHHOTO NIO/TB30BATENA. JaHHBIE CTPYKTYPBI CBA3aHE ¢

ceueiicTBANH IPHIOKCHHF, KOTOPIE PACCMATPHBAIOTCA B paszene 112,
OfbexTHad CTPYKTYPa — 710 0600MWCHAAA CTPYKTYPa, KOTOpYyio

MOZHO JCTATMIHPOBATh M PACIUHDHTE IpH CO3JaHHH KOHKDCTHOH
nOZcHCTeME HIH Npwioxesms. Jleranusauns OOBEKTHOA CTPyKTyph
obuwHO  mpeAmonaraeT  AoOaBjeHMe  KOHKDETHBIX  KJIACCOB,
HACTEYIOIHX METOIH OT 40CTPAKTHBIX KIACCOB 00BLEKTHOM crpymypu'.
quwrom, ONPEACTAOTCA METO/IBL. KOTOPHIE BEI3LIBAIOTCA B OTBET Ha
w&}n;onpmmm OOBEKTHOH CTPYKTYPOH.

MOMEHT HAIMCAHWA KHMTH ObLIM  OCTATOYHO XOpPOIO
paspﬁom? HHPPACTPYKTYPH CHCTEM, ocobenHo Te u3 X, um;:;)me
m 0! Irpaduyeckumy _ uHTepdedicamu  mone3oparend,  Ux
focTene: BHITECHAIOT  CIPYKTYPhI ~ MHCTPYMEHTAJBHBIX  Cpel

1%

O"\"Tacm o Y
#e p('a“ KTﬂb‘x
( I aﬂ]lcl‘{“’ ““ ‘)&ﬁe

'0""‘ oncf Bnﬂemﬂ

PP rani® % fiBiX pactIPO”  rent (GUD) X .
A pecT'" pericon O nep’ P

TP perepde pewa,m,;me-mﬂ MeTot
¢ O)l‘* d”fl " moﬂc‘Jﬂ’ e RO-% a. Kdtopbl“
e g NONE . paanaact

",uooenb-npedcmameuue-

_as cpyKIYPa
puc. 11.6. (overm: > v“mpoJmmep'

ypie CTPYKTYPE! Ha =
pekTHAA  CTPY
11.2), HarpaMeD. e Gospesaci,
PR cHMe-KOHTPOMICP BKIIOUCHA rTep o “’-"“Hbo
ll.l,aranncespmnpymxnanepnon,n npod

Gore [124].
i Ocno:::: l:iz;ocrmu OOBEKTHBIX CTPYKTYp — WX CNOKHOCTE Y
HeobXOIMMOe 1A TOTO, 4TOOBI HAYYHTHCA PA0OTATH C pvd, s
mm yayuenus  OOBEKTHBIX CTPYKTYP  MOXKET OHAKOOUTHCS
jeckopko MecAties. FIMEHHO nostomy B OopIMX OP
e otopsie paspabormaca IO CrIEMANKSHPYIOTER 1O OGHEKTHEM
K 3hHEKTUBHOCTH  JAHHOTO

qypas. Her HUKAKUX COMHEHMH B
TIOIXOAE K TOBTOPHOMY HCTIO/B30BAHMIO, OTHAKO BHICOKME 3aTpaThl HA
OrPaHWYMBAIOT eT0 [IOBCEMECTHOE

iayuenHe OOBEKTHBIX CYPYKTYP
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HH cymeﬂnosaﬂo aumiE HECKOIBKO 00 A0 He; r ape 4 0CHOBC P&
BpEME g T JTBLLIHX KOch'laaHero HaTbiBd B [127] pUBECHE! pesy b TaThl AKCTICPUMEHTA no
: UCTIOTB3Y EMBIC TIOBTOPHO FERRES AEIBEx MOT:C"H.\( W“":‘;:;Z - ermpex PASIIEEDS KOMMEPHCCKHMX POy KTOB, TIPH
; : TOpy HB1® 4ro paboTa TPEX TPO. oB OCHOBBIBANACE HA
e TIOAXONE! K OEKTHPOBaHH z 10 \cTAHOBJICHO: P
= Hos & nfum d:o CHCTEM, TIPENOCTAR oM Ob:': Y e COOBITATK, oHaKO BCE OHH HCTIONB30BANY PASHEI®
1 ‘P”‘“‘”‘m“m e m(muanpuuchm. , TOKa3mip axnm“‘“e Oil*"‘w" SoBITHIA 4 KaKBLH 13 HIAX cuwral, 910 uMeeT nepaooqepemloﬁ
| KOMMEPLEHH) nocpeacTBoM m-nerpﬂposam:m Soiint 3'1°K1Dc;n 0 s o K ouepear cobprmuii. KaK crnencreve, Ha pazpaboTKy cUCTEMbl
| cHCTEM CeronHy PACCMATPHBAETOR KAK OZHH 13 npz:na KOMMCpqec:)H 510 HOTPRICHO B mTh pa3s boIPIe ycrim, HeM [pe/ronaranoce, a na
\ B eCRTpOBGLIAS. N B Gy HIKIHOHATSHOCTH, MJIEMBIX Bapuam“\' coTABIHHE BpEMCHHOTO rpaduKa paboTh!l CHCTEMBI yupio j@a roaa
f cHOTEMAMH, COXPAIICHHC (uHAHCOBBIX M Bpemefze JUTAraeMoj ).rm(:a BMECTO npemo:larasumca ety MECALCE
= BIX 32 i cypHe KOHTPOJS1 33 MO HKanHuen
.J oo BETHIHIS, CPABIOMOR C paspaboTKO# HOBOTO DA M0xer AR o paduicaneil KOMMEPIECH
| Fonee T0r0, yMeHbIIRIOTCA PHCRL 14K KaK KOMMEpPYEC C Hynsm, JpoORYKTOB: poM3BOIMT KOMMEpUECKMX TPOAYKTOB NPUHAMAKOT
| CymecTBY 0T ¥ paspabOTHHKH MOTYT yBHZETH, YIOB KHE CHCTEMHE! v pemenat 1O WIMEHSHMIO CBOWX cycTeM TOJ JABIICHUEM pomka. B
| ] CTBO .
' pETBABNECHBIM K HAM TPEOOBAHHAM. PAIOT Ji ony :‘;:’m""" HOBBIC Bexpocvm l‘(‘)‘;:p"g‘;““;“’m IPOAYKTOB, PaspabOTAHHbIX
HATBHBIX KOMITE . CO3JAK0TCH OueHb Y TYT
mme ’IPW 16 HCIONB30BAHHE KPYMHOMOY TBHBIX KOMMEpY oxasarea HE COBMECTHMBIMHA € TPCABILY LLIAMM ciistat
aciew e OTIACTCA OT HCTIOMESDSCEE moboro apyror e pepouu  MOTyT ~oOnazarh OMOJTHATETBHO sepenmits. 90
saHHOFO KOMTIOHEHTA. /L 9TOr0 HeobxomMo S HeTIOVIEPKMBACMOH Ot Y EREROSIIPERCTIG,
cHCTEMBl M HCMONB30BAT HX  JU1A Oi)!'a H3YuHTH x “Wepﬂl(a“puempomwnnmo BEPOUAMHM.
ssaunociicTBHA C APYTHMH  CHCTEMHBI s HU3A1 K NUTEISIMH KOMMEPHECKUX NPOAYKTOB.
o IepiHBATA O yio  apXHICKTYpy, Kot HPOAYKTOB, BAPBHPYETCA B AOKMX OMMEPUECKRHX
) 65 KOMMEDHECKHE CHCTEMBI : opas npefienax, NoCKONbKY 3TH
0 npH COBMECTHOH pab PACpPOCTPAHAIOTCS caobomso. Il CHCTEMBL
ko 10T (JaKT, YTO KOMMEPYECKHE PO % BaKHA B TE) _ Tonnepika npoussoamTenes ocode
npeacrasnior C0G0H KpymHBIC C © IpOTpAMMHBIE NpORyKTH | B TEX CTYASIX, KOD/IA Y PaspabOTUHKOB BO3 i 8
WeTeMbl M 94acTO MPOJAKOTCH Kak CBA3AHHEIE C TIOJYUEHMEM JI0C) o HUKAKOT npoﬁneum,
nokyMeHTalmu cuctemsl. Heem g “(:My KOy ¥ K MOAPOOHOM
S NPOM3BOAMTEND OepeT Ha
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e mm’,’wrw 110 MOUIEPRKE CBOMX CHCTEM, H3IMCHEHe 5
Fa pHIHKE H 2KOHOMHHCCRHX YCAOBHH MONKET NMPHBECTH K Tony, My gy,
pYARO ﬂ'pO}!Oﬂm BRIIOIHEHHE B3ATHIX 06“3;] 410 Sy
cTaes HEBOQMTETH KOMMEPUYCCOKOH CHCTOMB! Pelinyy 60“'7'&11;
hepsies JTHe KAKOro-iH0o NMPOAYKTA ¥3-3a orpa Hu:bme He
oy s, BO3MOKHO, pepesal ero APYTOH KOMIaHMu, l'(omttm{or0
xoueT IOIEPAHBATS BOE Op0 TIPORYKT Pa% ne
KoHeHHo, MAIOBEPOATHO, HTO BCE ITH OPOONCMEI Bos

: H“K <
SITOM HCHOMH30BAHAS KOMMEPYCCKHX IPOJYKTOB. [] Ryt g
&unmwn oacHeTaM, B0 MHOIHX [IPOTPaMMHELX ”pocMOHM
omuepqecxuc CHCTOMbI, MOXCT no’mﬂ'rbc:m\'

quTerpHpyIOnX K
xpafinef Mepe omHa M3 MCPETHCIICHHBIX npodaeM. Coormer o
B CTOMMOCTH M BPEMEHH BHIONHEHHs paﬁoz;efmo
" no

HCTOIB30BSHHIC KOMMEPUYCCKHX TIPOAYKTOB OKRXYTCH MCHBe
BOHAYATHHOM ONTHMUCTHYECKOM BapHanTe, qen

[ipeAToNaranocs B 1icp
Bee HHpe  TpOOJeMbl  SBJIAIOTCA  TIPOGiey,
siaHerHOr0 kA T10 ¥ BIHTOT TONBKO HA HAYATBHYIO asp a6o‘“’ﬂ

TRy

e, Ho BO MFOIX CTyHasx D HCOTB3OBAHUK KOMMeDuecyy,
[pOYKTOB PACXOAH HA CONPOBOIKICHAES ¥ MOACPHI3ALMIO CHCTCM m,(:x
soryt BospacTw [42], HOCKOTEKY JIOH, yMACTBYIOIIHE B 00CITY Kitpazr
CHCTEMBI, CO BPEMEHCM BCC fonpmie OTAAISKTCS OT p&;paﬁo-,‘::w
HCXO/IHOH CHCTEMBI. : i
Hecmotps Ha Boe ITH NPODJIEMBL, TIPCHAMY LLECTBA, TIOTyYaeMble i
HCTI0I530BAHMM KOMMCPIECKHX IPOTYKTOB, BEChMA CYIUECTBCHHEI, rg:
KaK B 3TOM CTy98e MOKHO COKOHOMMTb MECAI(EI, 4 MHOT/IA M rOjib! Ha
pa3spaboTKe CHCTEMBI. Tak kak OBICTpOE CO3AaHHME CHCTEM siBlisercy
ofFHMM H3 KHO4CBbIX (DAKTOPOB UiA OOMBIUMHCTBA PO PAMMHbIX
TIPOCKTOB, naHHb BH TIOBTOPHOTO HCHO/B30BAHHA KOMIOHEHTOR

BEPOATHO, 10Ty 4HT CO BPEMEHEM IHPOKOS NpaKTHYECKOe NPHMEHEHHE,

11.4. Pa3pa6orka nOBTOPHO HCHOIB3YeMbIX KOMIIOHEHT OB

Paspaborka  MACATBHOrO  KOMTIOHEHTa  JUIA  IIOBTOPHOTO
HCTIOTB30BAHHA AOTDKHA 6bITE MpoLEccOM (OCHOBAHHBIM HA OIBITE U
3HAHWIX O TPOOAEMAX MOBTOPHOTO HCHOJB30BAHMA)  CO3JAHMA
0606 mMEHHBIX KOMITOHEHTOB, KOTOPhIE MOAHO aIANTHPOBATE /I PA3HBIX
BAPHAHTOB HX HCIOIb30BAHMA.

N [porpamyebifi KOMITOHEHT, NpEeIHA3HAYEHHBIH JUIA MOBTOPHOIO
110,1530BAHAA, MMEET PA1 0COOCHHOCTEH.
190

7~ I CTaDMIbHEIC ADCTPAKLMY  TIPCAMETHOM
KL cHTANBHEIC NOHATHA obNACTH  NPUNOKEHWS,
o 1O e UIEHHO: Hanpusmep, B OAHKOBCKORW CUCTEME
BB Mouﬂi"; aMCTHOR oGnacTM MOTyT ObiTe cuera, Gopma
> rpakl g .10,
ao‘ﬂpaxm,, oronae re}:;: 15 CRIOCOD MPEnCTan: 1SNy CBOOTO COCTOAHMA M
Bt joweH CKP & NO3BONANOT OBHOBIATH COCTORHMA 1

Ao rope!

2. £y, onepali. KOTOP >
’uo.;ranﬂ [OCTY L Haupumep, B KOMIOHSHICT, KOTOPBIA
9 X B K, AOIKHEL OBITH ONEPALIMK, TIO3BOJIIOMME

are ot cHOT B Har
TaTKAM Ha CHeTax, 1o UIMCHEHWAM B OCTATKAX

npeit poCH 110 oc
LmioTHH T ?8“’ onepaIiH (TpAHBAKLIAH) HA CUCTaX W T.I1
sartch oiTh  MAKCHMAJTBHO uesasuciMbpiM. B wieane

ONBKO ABTOHOMHEIM, UTOOBL HE HY KIATHCH

2 &
oHCHT A0S ax. B AEACTBHTENIBHOCTH TAKOE BBINOIHMMO TOIBKO
KOMITOHCHTOB, GoJiee CAOMHbBIE BCEINA 3aBvCaT OT

HMEIONIMECH 3aBHCHMOC 3
X K OMOHEHTOB: Jlyuiue BCETO m TH CBECTU K
Y~ 0CODEHHO CCTH OHJ CBAAHSLI C TAKUMMY KOMIIOHEHTAMM, KaK

 OpITH HACT

i:’b’w KA OMEPAITMONHOR CHCTEMBL
mel"l:‘ e HCKTIOMMTCIEHBIC cHTyaudH JOMKHBL OmTh “ACTHIO
MIJOHEHTHI HE JIOJRHET CAMU ofpabarbiBars

. sca xoumionenta. KO
mrtel"t"ﬁi pasHBIX MPHIOKEHMAX CYMICCTBYIOT Pa3HbLe

g, TaK Kak B
TKH HMCKTIOMHMTCIBHBIX curyaiwi, Jlyame

cmio‘le!

# paA U obpabo

¥ eaHTE 1€ HCKIMOHEHAA, KOTOPHIC HeoOxonuMo 00padaTHBaTh, W
o HX Kak 4acTh uuTepdeiica KOMINOHCHTA. Hanpymep, 1poCcToM

oOpABHID >
 OMTOHCHT; yoylomui  CTPYKTYPY JIAHHBIX CTEKA, [OKEeH
orpeacATh M OGBABATE MCKIFOHCHUAMH NEPENOMHEHHE ¥ ODHYIRHKE

cTeKa, -
B 6ONBUMHCTBE CymECTBYIOUMX  CHCTOM  MMCIOTCA DonbiMe
cerMeThl KO, KOTOPBIC peanu3yioT A0CTPAKITAW TIPeIMETHON obnacTy,

si HEMOCPEJICTBCHHO MCTIONB30BATE KaK KOMIOHEHTHI,

QIHAKO wxX HEIb3

[Ipwamta B HECOOTBETCTBHA MPOrPaMMHOTO KOZIA MOACIIM, NOKA3AHHOW
Ha pHC. 112, 4eTKO ONPEACICHHOMY pHTepdelicy 3anpocoB W
[OCTABIIMKOB  CCPBHCOB. Urobsl TOBTOPHO WCTIONB30BATL TAKME
KOMIOHEHTBL, KaK TPaBKIIO, HCOOXOMMO TIOCTPOUTH  YIAKOBIIMK
(NPOTpaMMHOE CPENICTBO UL cO3MaHMs 00ONOYKA W CTAHAAPTU3ALMH
BHEILHUX 0OpALIICHHH). VIAKOBIMK CKDBIBAST HCXO[HbIH KO #

NpefOCTAB/IeT vnTepdeic Ui BHOIIHWX KOMIOHCHTOE, OTKPHIBAIONINH
[OCTYI K NPEJIOCTABIACMbIM CepBHCAM.
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[Aps COIAAHHH KOMIIOHEHTOB, NPeAHasHa
: e
HCTIQUIB30BATHR, OpPETIONAracTCs  npeaoc cmn,,X Ak
ynTepperica © OMEPALMAMHE,. KOTOPBIC 0bGec TaRnCHpe Yoy “’(’Dn(,r
HCTIOAB3OBAHKA  KOMIIOHCHTOS. Y1061t 'c"n"a'(cm" Pastgg ‘lue,:
i ;

s BIMH sﬂncnonuwaamgm_ TPeGyeTCH M r:” "“an, o
ppocToi s OHHMaHHA. apy IMANE g e
BOIMOMKHOCTD TOBTOPHOIO ucnnubao::riz PO, ”D:[ Dihes

i YChnoxuger Ao ©

[OTOMY yllcnbmc'f X NOHATHOCTSH. [1031‘0\“, ROM]TOHC °‘4aa
XOMTIOHCHTOB, TPCHRASHAYCHHLIX 1A ) o

NpMATH K HEKOTO et b ncmmé“"’“nm‘1

ZO/DRHBE POMY KOMITPOMHCCY Mexay o 0N 30 H

H [TOHSTHOCTBIO KOMIIOHEHTOB.
11.5. CemelicTBa NPHIOKeHMUi;

606 a
oooulmﬂ()c:m

Oms w3 mauboree HPOEKTHBHBIX HOAXOZOB & g
HTopy
O

HCOOMB30BAHMIO GazupyeTcs HA TIOHATHH CeMeicTea |
CemeicTBO npmonfeunﬁ, WIH CEPUR MPOTPAMMHEIX 1Tpo; ‘Pluo:scmﬁ;
Habop NPWIOKCHHH, HMEIONIHX OOIIYIO apXHTEeKTypy, &RT-()B‘ s
CREuHPHKY KOHKPETHOH NPEAMETHOM 00/1acTH (CM. riasy ]‘(};agarom},,o
TeM Boe TPHIOAKCHHA omHON cepuM pazimuHbl. K = Mecre ¢
CO3/laHHK HOBOTO APHAOKEHHS MOBTOPHO HCNIONb3YETCH oﬁmf: pw
Apo

cemelicrsa npuiokcHWIL [laiee B mpouecce paspaboTKM cospme
YMaereq

HeCKOABKO JONOTHHTEIBHBX KOMIIOHEHTOB, 4 HEKOTOPBIE KoMno
4 COMIACHO HOBBIM TPCOOBAHMAM. S

A HBIE CTICHHATH3ALMH 7

s e e

1. TMaarpopmennas CHEMHATHIALMS, [IPH KOTO ¥
naaTgopM paspabaTsiBaioOTCA CBOH BEPCHH HPKHO*CI:):& wﬂl:";;a;:{:x
mwm pepcun A nnargopym Windows NT, Solar?é
w Linux. B jaHHOM c1y4ac DYHKLHOHAIBHOCT NPHIOKEHHA 005IYHO
HE mmm [IOABEPIAIOTCA M3MCHCHHAM TOJBKO TE€ KOMIIOHCHTE!
KOTOpBIE ‘ 3a ;monem ¢ anmaparHbIMH CPE/ICTBAMH H
» 2. Kmypmomlu CHeMHATH3ANMS, NTPA KOTOPOH pasHkie
BEPCHH  IPUIOKCHAR  CO3TAIOTCA JJiA YNPABACHHA  PasIHYHBIMK
.nem@epmmmm yerpodicreamu. Hanprmep. pasHbIC BEPCHH CUCTCMbI
~m6mom ‘ mmm orrmucnomsyeuoﬁ paaHocHucTeMsl. B
o Cay4ae WBMEHACTCS QYHKIMOBATBHOCTS NIPWIOKEHUA JU1A TOIO
bl COOTBETCTBOBATH NMEPHPEPHIHBIM YCTPOHCTBAM ;
¢ YCTPOH . ¥ HeobX0IMMO

fic
<1P° m“xllﬁo AIOACHIAR and =
OMATHIATIHH OHOMHOTER MOKET

past o KAl
oOORY"  oeKO “?;g?;;rwﬁ, cnpapoyi

. e qHoTe 16 C
GHO7  piomPHOCT s mpenc
3 KTypy CHMCTEMBI YNpaBICHUs

np
B
anaco guepI'OCHCTCMH ao
pe¥P cOOTBETCTBYIO
aMP MOXET OTCICAKUBATE 0DOpYy ROBAHKE,

TopLIC  CBABAHEL ¢ Tmiepudepniiibimg
qearrel, KO

gomro!
a0y, 11pH KOTOPOH COBAMOTCH

LN L
JAKATIUEKOB c pu:mwmunm

PRLE L Cﬂe‘m

cucTeMa aBt
B %B“CHMOCTH OFT TOrO, A oHa

o M ynmacpcmerc\(oﬁ
OMIOHCHTEL, PCATHIYIOTIME
pCTEMBL ¥ NOOABIAIOTCA HOBBIE KOMIIOHEHTBL
apuTh ITY TEXHOMOIMIO  TOBTOPHOIO
apxuTe
puc. L7 Tlonobupie CHCTEMBL
OTCICAKUBAHWA AKTHBOB {pecypcos,
Hanpumep, cmHcTeMa YIpaBICHHA

WML
qoKHa orchneaHuBaTE BCC CTALMOHAPHEIL

giee ODOpYAOBAHKC. B yHMBEpCHTETAX

Puc. 11.7. (OBoBueHHAs CUcmema ynpaenenus pecypeasu

(OueBMAHO, CHCTEMBI YIpABJCHHA PECypeamMu OyayT OTIMHATHCA

apyr OT Apyra B 4aBHCMMOCTH OT TUNA PSCYPCOB W OT unpopMamy,
woﬁxomﬂmﬁ IS YTPABJICHHA MMH. HanpuMep, B NPWIOKSHAW TR
JHEPTOCHCTEMBL  HE HYAHBI CPEACTBA, TO3BOAIOMIME M3MEHATH
pasMeleHue pecypcoB, TaK  Kak gCe OOBEKTHI JHEPrOCHUCTEMbI

CTAUMOHAPHBI. OjHAKO CHCTeMAa Y4era PEcypeos A Y HMBEPCHTETA
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MOKHOCTS, tak Kak obopyoBanme MOKet

B APYTYIO.

: CTEMB! AODKHB TPEJOCTABIAT OCHOBHEIE

yTpaRTEHAS pecypeamh: BOIMOKHOCTE  00aRCHUy 4

cpeacTsa 5, OPMHPOBAHHC 3APOCOB, TPOCMOTP 6a3hbl iakpy

yaanenas pecypeo anuc OTIETOB. CleA0BaTCIIbHO, apxmmyp'
oyuer OJIHHAKOBA [UIA 1I&JI0r0 ceucﬁc.mz

B
peoB H GopMHPO
g»freuyﬂpa‘""”m poeyPCRNY (Bie TPHIOKCHHA  TIO
l‘f"ﬁ' B XOTWOM oTaeik Ib'lcpmam

PpAJOARCHH =
st pocy] MOBTOPHOC HCIIONB30BAHUE CHCTEM  Bpigg

A ga FTane co3aaHna apXHTEKTYPh! HEOOXOIUMO OT ey,

OT KOHKpETHOH uHPOPMAUMH  of

:mmm: :mipcm 4 or JOCTyma TIOMBSOBATENCH K 3roj
S omaum. Ha  PEC {1.7 pasaeneHue IOCTUIHYTO Onaronapy
MHOFOYPOBHEBOH apXuTEKIyYPe, B KOTOpO# H2 OAHOM YPOBHE BCTPOCHE

HKpAHHBIX dopM M OrT4Yeros

HPHITOKCHHA ynpaB/eHHA pecypeaM. s

JIOTEM MOJKHO BHITIONHHTD B BUIC O0BEKTHO-
cragana 00BEKT a0CTPAKTHOIO pecypea,
_ obBeKT, 3aBHCALMH OT Tvma

emoro pecypea. B wrore TaKad apXMTEKTYpa OyaeT HEMHOTUM

5L u300pameHHOH Ha PAC. 11.7. Oasako wis
{CHTHPOBAHHBIH NO/IXO0/1 HE TOHTCA.
pacc pa Oonpumme 0asel  JIaHHBIX,
MILTHOHBI 3AIMCER, HO OTHOCHTENBHO MATOE KOIMHECTBO
MoayneH (cOOTBETCTBYHOMMX o0BeKTaM ¥
CYIIHOCTAM), OQHYEBHIHO, HTO obBEXTHO-OPHEHTHPOBaHHAA  CHCTEMA

seHee HPPEKTHBHO, HEM CHCTEMEL ¢ peALMOHHBIMH bazamu
AHEA KHHTH KOMMCPYCCKHE 0OBEKTHO-

naHbX. Ha MOMEHT HAlHC
BaHHBIE 0236l BCE EILE OCTAOTCA OTHOCHMTEIBHO ME/UIEHHLIMH

OpHEHTHPO.

umcnocoﬁmmuomepmanmmwamaxwmscekylmy.
[logobHO TOMY KaK MOCPEACTBOM OIMMCAHWI HOBBIX PECYPCOB

MOJKHO CO3/14BAT HOBBIE WICHBI CEMEHCTBA NpHIOKEHHH, C TIOMOLIBIO

BKI0MEHHS HOBBIX MOJI/IeH Ha CHCTEMHOM YPOBHE B CHCTEMY MOKHO

002BATE HOBHE (yHKUMOHATBHBIE BO3MOKHOCTH. Jlns  co3aaHuA

Gubmwoteusodi cuctemsl (puc. 11.8) A ajamTMpoBan  CHCTEMY
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n.pagncli
)éuc"" . ODABNEHM HOBHIC BOIMOKHOCTM LMK Bhiac
s W PEMCTPALIMK TIONRSOBATENEH CHCTEMOR, Ha D:c B\(?me
" 4 ')T“

paspaboTKH

g pECYpPCaMM, TIOKIIAHHYIO Ha puc. 11.7. B pes
i YAh1aie g

i PECTIOOREE o Tax kax nporpavmbi NOCTY 371
ca_&mﬁ ncpxmm YPOBCHE CHCTEMBI TO/IEPAKUBaC NeCh He
TO/TbKO Ha YPOBHE HOJIB30BATE A, T 7I0CTY N K

Puc. 11.8. Bubauomeunas cucmema

B penoM AJAITTEIAA. BCRCHMM IPHIOMEHAR B mpolecce €ro
UPMBOMT K TOMY, HWTO JHAYMTCAbHAR HacTe KOma
p OyKeHHA HCTIOJB3YETCA NOBTOPHO. bOJIEE TOro, HAKOMIEHHEA OB
4aCTO MOKHO UCTIONB30BATE IUT Pa3padOTKK IPYIHMX CACTEM, TIOITOMY

poTuukos 110 B OTASNBHYIO Ipyrury éoxpanmér

oOBeMHCHHE Pa3pd
fpoLece X o6yuerws. Tak Kak TECThI 1A DONBIIMHCTRA KOMIOHEHIOB
xeHus TAKKE MOKHO HCTIONb30BATE NOBTOPHO, TO TOTHOE Bpens

npuo
pa3pa0oTKy TIPUIOKEHNS, IHAUMTEINLHO YMEHBIIACICA.

HeoDXoAUMOE Ha
[Ipolecc aanmaLmH CeMEMCTBA NPHUIOKEHHMH JIIA CO3IAHUA HOBOTO

npmlomeum COCTOUT W3 HECKOIEKMX JTarios, NPEeACTARNICHHbIX HA PHC.

11.9. Jlerama mpouecca MOryT JHAYWTENBHO OTIMYATHC I8 PasHbIX
[PHKIAIHBIX obnacTel ¥ /TR PA3NHHHBIX OPrAHM3ALMH, Q000 WIS HHbIH
[POLECE CO3AAHNA HOBOTO TIPHIOIKEHMS COCTOMT W3 CTIe I IOIMX TAnoB.

1. Onpepenenue TpefoBanmii 1M HOBOTO NPRIOREHHS.

JlanHB1A 31an ~ o EMHBIA NPOLIECC Pa3paboTKA TpeboBaHKH. Ho TaK KaK

cucTeMa yiKe CYLIECTBYET, ECTECTBRHHO TIPOBECTH
HKCTIEPUMEHTHPOBAHHE C Heli ¥ BHINBWTH TS CUCTCMHBIC TPEOOBAHMA,
KOTOpBIE HEOOXOMMO M3MEHHTE.

wiena  cemeicTsa

HOAXONAIIETO

2. Buibop wanonee
Tpe0oBanwii, TNOCIE HCTO

npuiomennii,  BemonHACTCA aHAW3
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m}ﬁam

HERMATEHEN HIMEHEHHH. Uy
fpeﬁonaxmﬁ Kak  MPaBWIO,  riogmy,
JauopHaITEE BHECCHIA Wimerepp o
CHCTEMY, [OITOMY NEPECMOTD TPebOBaAMMI 1y B
ecTBO HEOOXOTHMBIX HT}MeHCHH;T\)M

cHCTeMbL 'Z_I 15 CKQTCI
. Auart HOBHIC MOAyH. 8 CYIIECTBYFOLIHE Mamp\r,OTCMN
- A

BAFDEAM. <
goBOIro wieHa ceMEeHCTBA ﬂpmlome““ﬁ_
HOBRUE WICH cemelicTBa NMPHIOKCHMHA. Ha

2
saKasIHRd m—nemposaﬂﬂe KJIFOYCBBIX °°°6°*‘Hoc~r -
ateHeHIeM &€ MORHO OBUTO MCTIONL30BaTy -

achosy 21 paspacoTE! ApyTHX CHCTEM. g

/Z'I;;

pmpaéomxu HOBO20 YAeHa cemeticmeq

Puc. 11.9. Tlpoyecc

oHCeH 1L
B npotiecce Co3AAHAA HOBOTO 4ACHA CEMEHCTBA NPAIOKEHMH YacTo
Tpebyetca HAHTH Hexwil  KOMDIDOMHCC  MERY HaubOIEeE  TIOMHbIN
HCTI0NBI0BAHACM qx MPWIOKEHHA M BBINOIHEHHEN
KOHKPETHBIX I8 HOBOIO IIPHIOKCHHA. Uem Gonee
JETATBHS TPEOOBAHHA K CHCTEMC, TeM MeHpIIE BEPOATHOCTH, 4TO

] K
AMEIOIIHECS KOMITOHEHTHI fyayT COOTBETCTBOBATR aTHM TpedoBaHuAM,
Ho mpaxTydeckd BCCT/a MOKHO JOCTHrHYTB  ONPEICICHHOrO

KOMIDOMHCCA ¥ OTPAHHHTD ofBeM HIMEHEHHH, BHOCHMBIX B CHCTCMY,
TOrja TIPOUECC COIAHAA HOBOJ CHCTEMBI BBITIOIHACTCA OBICTPO H C
HeGO/IbIIMMH 3aTPATaMH.
3a pexum HCKTOYCHHACM, ceMeiicTBa MPUIOKEHHH CO3AAI0TCA 13
HMEIOIIMXCA NpWIOKEHWH, T.6. OpraHM3aumg CO31aeT NPUIOKEHHA
3aTeM TIPH HEOOXOMMOCTH MCTIOJK3YET BX Kak OCHOBY LA pazpaborku
HOBOTO MpuokeHnd. Ho BMECTE ¢ TeM BHECCHUE UIMEHEHUH HapyaeT
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PHIIOMEHA, ll?”“’W PaHO WM TIO3JHO NPUHUMACTCH
e O COAIAHMM CEMCEMCTBA 0bobmEeHHEX TTpUNOKeHUWH, B 310M
peine o HMCIOJIB3YIOTCH 3HAHMA, CcoOpanbie B mponecce
c:N;l::;ﬂ A CXOMHOM TPYTIE! IPANOIKEHHIA.

11.6. TIpoeK rHbi¢ NATTePHb

[lonBITKH [IOBTOPHO MCTIONE30BATE JEUCTBYIONINE KOMIOHEHTHE
e ORHHO orpaﬂﬂ‘l“BalO‘fcﬁ KOHKPETHBIMM DELICHUAMM, NPAHATEIMHA
it S — pagpaso’l‘lﬂmﬂ. PemeHMA MOryT OTHOCHIBCA K
o vy D ropHTMAM,  MCHIOTBIYEMBIM TP  peamsauin
o S % osesTaM. W K THIRM JSHHGX, ¥ vrrepdeiicax

HTOB. Fj:]'ﬂd pculem‘lﬂ npO"l'HBOpcllaT KOHKPETHBIM TpCGOBaHWlM
TO ﬂOBTO‘pHOC HCNIOIH30BAHHE KOMIIOHEHTOS audo

chsuomlo, ;MO0 AENIACT CUCTEMY HeohPexTHRHOM.
43 CHOCODOB PEMICHMA JAHHOH NPOONEMEl ~ TIOBTOPHOE

HC0AB30BARAE Gojiee ADCTPAKTHLIX CTPYKTYP, HE CONSPKAMMAX neTanek
pean _ Tax@e CIPYKTYPB! pa3pabaTHBAIOTCH CHELMATBHO AR TOTO,
400t COOTBETCTBOBATE onpenencHHoMy mpunokenwio. Tlepssic
pear3aLA sroro TOOXOAA TPMBENH K JOKyMCHTVDOSAHWO H

TMKOBAHHIO yHAAMEHTALHEIX ANTOPHIMOB [201], a sarem x
noxyMeHﬂfPOBa"’“o AGCTPAKTHEIX THIOS JAHHBIX, TAKWX KAK CTCKH,
nepeBbA W CTHACKH [53]. CoBceM HEM@ABHO TaKOW CROCoD MOBTOPHOTO
4CTI0/H30BAHMA 0600mEH B TIOHATHHA NATTEPHA.

[1poeKTHBIC narrepHsl (design patterns) [124] nosswmics w3 WIEH,
ghi/IBHHY THIX Kpuctodepom AJICKCAHACPOM (Alexander, [8}). xoTOpEIA
ApeLIOHKAT ynobusie ¥ spdexTursie  0GOOMEHHbIC NATTECPHEI
paspaboTKH KOHKPETHBIX [TPOCKTOB. TlaTTepH — 3TO ONUCAHKE NPOOACMET
A METO/IA €€ PEILCHHA, [O3BONSIONIEE B NATHHEHIIEM WCTIONH30BATE 3TO

jieHUE B Pa3HBIX yenopwsix. Tlarrepn He SBIACICH ACTANLHON

cnenmduxaigeit. Cxopee, ox TIPE/ICTAaBIACT COOOM OMMCAHKE, B KOTOPOM

NMpOBAHLI 3HAHWA W OTBIT. TlarTepn — TAPAHTHPOBAHHOC
peimerue OOmeEH npoOIIeMBI.

[lpu cO3/aHHMA [0 mpOEKTHHIC NATTSPHBI BCET/IA CBASAMLL ¢
OBEKTHO-OPHEHTUPOBAHHBIM TPOCKTUPOBAHHCM. YroObl 00ECTIEHUTD
BCeoDNHOCTS, TMATTEPHBl HacTO  MCIONB3YIOT takue OOBEKTHO-

HTHPOBAHHBIC TTOHATHA, KaK HaCICNAOBAHWC H ronMMophuam.
Onako OOMMIA MPUHIATL MCTIONb3OBAHNA NATTCPHOB  OJMHAKOBO

NPUMEHHM MTPH TEOOOM TOXOAE K MPOSKTHPOBAHUIO 110.
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qersipe OCHOBHBIX 3JEeMCHTa
np()e'q_"
OI‘Q

B [124] onpenceH!
1 Congpmremuoe s, KOTOPOC RBANCTCA CCRLINOM 1
Z'Oxmcﬂm enpONM OOnacTH  C - Arrep,,
G B BIX MOAKHO HCTIONBIOBATE TATTCPH. M g

CHTY ‘w‘oi nncaﬂl‘lc pemerHi € OTACTBHBIM OMHMCAHMEM Dy
HX ssamoomomﬂuﬁ_ 310 me Ommm 3
 pnon, oo pe, L
JORHO "cnonbsom parpm‘MHMK criocobamu. B ormcanuy e nr:,pu“
penoaBsyIoTe rpaguecckuC.  TPSACTANICHHA, S
AIAHM oHHS MOKAY OOBCKTAMM H M':mpme
CCaM
M

nOmHB-ﬂK”
M pcmemm
pesyiBTATOB  — 3T0 oy
% a
. HEoDXOmMMBIX I Npuney,
mﬂomﬂ}’ e7ca mm TOI 0_, I.r!'o6bI - eHHX
anb

[aTTepHa.
OLCHHTE KOHKPETHYIO CHTYAUHIO H BRIOpath i, 3
te

gmﬁmeem,uxonﬁnﬂ’ﬁ natTepH.
Yacto B OIMACAHHE pHAE BBOAATCH TAKKE PASACIBI MOTHRa,
(obocHoBAHHE pONE3HOCTH narrepHa) ¥ MPHEMEHHMOCTH (0nucaum
aipt. B KOTOPRIX MOHO HCTIOJIB30BATE naTTepH). Hue
B Ka4ecTBE paccMOTPHM omMH W3 Haubonee vyge
HCHOMB3YEMBIX fIATTCPHOB, NpeIOACHHEIX B pabore [124], a H—Me.,,m
avens (Observer) (oM. BPeaXY 11.1). Jammsii  narre %
mobnomonl P "peﬂc‘"amm;:
HyRHBIH OGBCKT M TPEJICTABIACT crg

B pasm d)opuax, Ha pHC. 11.10 noxasaHbl 282 rpadmueckix
npexcTaBIeHHA OHOTO

H TOro e Habopa JaHHBIX.

Puc. 11.10. Pasnuunsie npedcmasienus OanHoix
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1 arrepns ()oo:;penatenb

nBa KOHKPETHBIX
" ConcreteObserver

HacHeayroT cpoWCTBA
aeMOe COCTOAHNE

pili TAKKE Hacnenyer
0O BEKTEL

me TpH

e emy 100
A u Detach) ¥ B
Observe ¢ ﬂ::)u (MeTOR Notify).
bserver obpadaTeBacT KOMMIO  COCTORHMUA
ubjectState, [OMYHEHHYIO © [IOMOLIBIO METONA
crofHpe)) ¥ peantsy et weron Update (OGHOBMTE)
aHATH KOIWH

BiAABATD OnoBeIct

obo3pesarTeia HeobxomMma
[ONOTHHTE THHAA wHdopMaUyA o6 obwexrax. VameHenws B dhopmare
BHI30BYT CEPHIO CBABAHHBIX W3MEHEHMA B

OTOOpAAEEMBIX AAHHBIX
oboapeBaTenix.
' wiaccel 0OBEKTOR M BAAMMOOTHOIICHHA



npeac’mane

1 naTrepH O6o3pesa;

S
1

"“"luh

Puc. 1111 [Tammepn Obospesameis

. r;;artepmn ABIACTCH  BECHMA  Sdhex
crugclm‘bm 30BAHHA, QIOHAKO. II0 MOoeMmy “:KBH[,‘M
nanEbiH METOA =2 HTEALHBIX 32TPaT Ha OCBOSHHMe 'ufemuo‘
rbcxnpn NPOEKTHPOBAHMM  CHCTem TMOH\‘GI
cnotmmﬂlm _ e WYHHA KPOETCH B AOCTATOYHO By, Ollbkg
sHOCTH DITTCPHOB. 17epH  HE TIOXOK Ha Mo ICOK O
KOMTIOREHT, A% JCrOAB30BAAHS KOTOPOTO JOCTATOUHO W3y s TJ:,“" CMBli]
ero merepdeiic. OQUesiUIHO, 910 Ha H3yHEHHE NATTCpHa - T0Ko
me”’_ rpcoyercﬂ

: Hmo:mapm paTTepHE MOTyT TOJIBKO ONBITHBIE TIPOTPAMM
MOCKAMBKY ymis OHE CHOCOOHBI pacTIO3HATH obme c,nyau"cr“'
KOTOPHX MOAHO TIPHMCHHTE TOT WIM MHOH TATTEPH. Hw““:‘; B
mo;pauuncnl. ¢ AakE ecmfm OHM (pOYHIANH HECKOILKO K,,:Ic
r:neq "mmawﬁ s PATTEPHEL, Ba [IPAKTHKE 384ACTYIO HE MOTYT onpesenmrs,
; NATTEPH. & T/IE HeODXOAMMO HeCTal :
CHEUHATBHOE PELICHHC. FRRIHOe

Konrpo/mbHbie BONPOCH!

1) Yxamure '
2; _ NpesMyIecTEa [IOBTOPHOTO HCTIONb30BAHMA 110
Kakre TPH OCHOBHBIX YCIOBHA JIO/UKHBI  BBUTOJIHATECA 1A

YCTIEIIHOTO  [IDOCKTHPOBAHHA

PIITHO! oe i

HCIO/B30BAHHEM KOMTIOHEHTOB pmﬂm [I0 ¢ nOBTOPHBIM
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1, KaxoBb! OCHOBHBI® TeXHHMECKHMC H HEeTEXHUMECKUE daxTopsl,
HC“OIMOB&HHC nporpamyluoro

sarpy/RTIOIAS NOBTOPHOE
oﬁecne‘lcm?

2, OBBACHHTE, poveMy COKpAIUEHHME PACXOZIOR TIPH MIOBTOPHOM
JCIi0B30BAHMH KOMTIOHEHTOB HE MPAMO NPOTNOPLIHAOHATHHO pazmMepam

HO HCTIQITB3Y EMBIX KOMITOHEHTOB.

3. IlpuBeuT® yereipe  APryMeHTa POTHB NOBTOPHOIO
HOT0BI0BAHHA KOMTIOHEHTOB.

4, TIpeanonoKuTe BO3MOIKHBIE ymrepdeics  3anpocos W

CleayIONMX KOMIOHEHTOB.

{OCTABUIHKOB CEPBHCOB /UIA
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gpOEKTH pOBAHME MHTEPOEHACA
R ONB30BATEA

pacT TMPOKHA

CcTeN OXBATH
maparHLX

awmm.menbumx cH
o NPOCKTMpOBALHA af

s npoexmpomm
no  paspaborke [0 73a4sacTyto
fic NONB30BATENA.

AP eas0M,
T 00pa3° sarh M HMHTC
et TR0 ror ponece SORIICKAIOTCS CTISTHATHCTEL 1O
MO ONBIIAX KOMTIAHMAX YCTYTaMH TAKMX

(cxooTHM, 10 B ued
yeCKH HE IOMB3YIOTCH.
fic MOMB3OBATENA KpanuHe

mo‘fﬂep HO A
w08 1 <THpOBAHHBIA unrephe
! CrosHbif B TPUMCHEHUA

HBIC BOAMOAKHOCTA. I
TOJH30BATCITHA

4nM HETIOCNe0BaTeIbHO,
IETaTe Mero WX MOCTE/yOnme

JAHHBIX WA AQKE K cOoo B

PBOH pElAKLMH ITOW KHHTH,

¢ CHCTCMBL
0 BpeMs BBIXOAA ne
WS MEY MOIL30BATENEM M

B 1982 roay, &
HMCTBOM B3aUMOICHCTB
o-umbposoH (TEXCTOBBIM)

crannapTHEM ycTpo :
npopa!ﬂ“’ﬁ Bun "OessByHBIA Oy KBCHH

pa;xa:onmﬁ Ha HEPHOM TONE CHMBOIIBI AENICHOTO WITH

#CB TIONB30BATE N OBUTH TEKCTOBRIMM

ypero upeTa. B TOBPEMS urrephe
muanssex opm. Cedac mowtd BCS

Wi cO3/ABAJHCE B BHIE CIIE
HoTH30BATETH paborator  Ha TIEPCOHANBHBIX  KOMIThIOTEPAX. Bee
co che n@pcouanbl»{hle KOMITBIOTCDHI nomepumsalor
eckuit HHTCP(EFC MOMB3OBATER (graphical user interface - GUI)
xoTOpbU floApasyMeBaeT HCMONB30BAHKE LBETHOIO rpa\bmecxor(;
JKpaHa ¢ BBICOKHM paspeilicHHEM H NO3IBOIAET paboTars C MBIIIBIO ¥ C
xnapuarypoH.
Xors rexcropsic  MHTEpdENCH  elie  JIOCTATONHO  TUHPOKO
APHMEHAIOTCH, ocobeHHO B HACISNYEMBIX CHMCTEMAX, B HALIE BpeM#A
[10/TH30BATENH NPEMOTHTAIOT paGorars ¢ rpadureckam unrepdericom

B 16, 12.1 nepeumcnens: ocHopibie snemerts GUIL.

203



L
M Cro. ————
/ OIYT HCOOMB3IOBATHCH COBMeECTHO E;g};-- - \
C R
TOR}.[M” —-__-_W

| Tpagusecxue
L ANSMEHTEI
e - ———
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A OTHOCHTEIBHO  IIPOCTO YHTE e
Tlos3opatemi. He meronnfe 4 2 "C"(’Wm’.

" onblTa paborsi ¢ KOMIT107e J 550837‘5,
erko # OHCTPO HAYHHTHCS paboTaTs C rpaduueckum wiy pl OM, Mory,
2. Kaxaas nporpaMMa BBHITIONTHACTCS B CBOCM ox,,ec?,co’“ :
Mosksi0 TIepex0YaThes M3 OZTHOH NPOTPAMMBL B IPYIVIO, je IKpane)
3TOM JZHHBIC, TIOAYYEHHBIE B XOA€ BEITIONHEHIA TIPOTPaMy. TPz npy,

3. PesnM NOTHOIKPAHHOTO OTOOPAKEHHA OKOH 13eT poys Mox:
HOCTY,

OPEMOro JOCTyIIa K HODOMY MEcTy JKpaHa.
Lens narwo¥ r1asei - NPHB/IEYs BHUMAHHE Pa3paboTumkoy 1o
K

HEKOTOPBIM  KIIOYEBBIM  npodiemaM, nexammum p ocK
-HOBe
THHK | H

NPOSKTHPOBaHUA  MHTEpPEAcOE momb3oBaress.  Paspato
TPOTPAMMHCTS  ODRIMHO KOMITCTEHTHB B MICHIONb3OBaHuy
TEXHONOTHH, Kax Knaccel Swing B assike Java [103] wmu HTML [T;:”gqx
3Tyﬂwnonrxmacam mj ma;:m HHTEP(EHCOB NONB30BaTE 4. Onﬂaxc;
: XHOJIOL A3 IPAMEHAIOT HALICAKAIMM 06pazoy
Pe3yBTaTe 4ero  MHTEp(Erichl  MOMB30BATENA ﬂo.rryqaforc;;

HCI)JICBMHSI;’H-EE{H, HO}'AOGHHMH H CIIOKHBIMH B HCTIONIB30BAHHH.
e m;ﬂ;: m:; x?;ﬁw HECKONILKO DEKOMEHJAUMIF 1o
e > 31:;0 NOb30BaTENA, HE PaCCMATPHBAS
iz TIPOCKTHPO s CPEeACTB. Ha:sa HEXBATKM MecTa
mmptpeé]pmmﬁcu, mmm ucallli eckne unTepdercsl. Crieumansusie
MIBHBIX TENCPOHOB, TENEBUIHOHHbIX
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Kens o npogareﬂl‘ S
B30 KTHOW IPyTHIEL

€ NPOeKMUPOBaHL: unmepgetica noab3oeamens

puc. 12.1. Tpoye
HTAOM  TIPOLIECCA  TIPOSKTUPOBAHMA nartepdeiica

BakHBIM
4BISETCA AHATH3 JeATEILHOCTH NOJIB30BATEIICH, KOTOPYO

noub30BATENA
prugcamMTeNibHas cucrema. He m3yuus Toro, 410, €

JOIKHA 0becTIeYHTh B

JoukH 3pEHHS TIOTH30BATEIA, JIOTKHA JENaTh CHCTEMR, HEBO3MOWKHO

¢{lopMHPOBATE PeATHCTHHECKMH  B3ITIAA  HAa  NPOEKTHPOBAHWC
detica. [lia anammsa HyxHO (Kak mNPaBwWio,

4(PeKTHBHOIO  MHTCD
OIHOBPEMEHHO) NPHMEHATH PA3/M4HbIE METOMKM, & UMCHHO: aHAIW3
sanau [94], arHorpadueckuit noaxox (cm. rnasy 6) [328, 167, onpocst

nonb3oBaTeneH ¥ HabIKOAeHKA 3@ UX paboTOM.
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Murmmym Hosenenue cucremb 20KHO GbiTh npomogupyewuj
Cnocobeocts k Hurepdeiic aonmen MMeTs CPEACTEE, MO3BOMTOULHE
BOCCTABOBIEHHIO  |MOJB30BATEIAM BOCCTAHOBHTE JJAHHAIE NTOCHE Ol HDOYHEIX
| JeficTeuil
PykosozcTeo s Hrrepdeiic nomxes npenocTaBisTs HeO6X0mHMYI0
10MTE3083TENA mmm"m B Cayae ouboK noas30Barens 1
EPAHBATH CPEACTBA KOHTEKCTHO-3aBHCHMOMN CLIPABKH

Yuer passopoasocTi
[ sy BRWm6mcpenmwyuo6uom
B33HMO TBHA C NO/LI0BATE/IAMH, HMEIOWIMMHY PasHbifi
YPOBEHD KBaTHPHUKALIH H PASTHYHBIS BOIMOKHOCTH
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1
oro
soraacoBatt MEHIO cHCTEMB OIPKHB Gt OAH

&)
5 FHEHNC nonb'sosa'reﬂeld-

Hs
mxoﬁ-sm6o Koma
e gWth TIPH pabote € Py TAMA JaCTAMH

a

oo o COF/ACOBAHHOCTH HE3KOTO YPOBHA.
/ pe‘lnl;:rl;: [OJUKHBL cTpeMATBCA K Hemy: OHaxo
OBZ}C:-IOCTB  Gosee BBICOKOTO yPOBHA. Hg:;i?;
7 e B op OOBEKTOB cpcreMbl NOMACP

yaobro i (Taxue KaK nmevarb, KOMMPOBAHKC H T.IL ). S

' : KHA W JIAKC [140).

ep: onepaLHio ’ et
1ie71ec000 anusoBaTh  NOCPEAC BOM
B spcrexcroson PenaKTope taKoit cnocod yAAncHWA

# I0JDKHO OBITH MUHM:
& gorja cucrema  BAPYT HAYMHAST BECTH cebst
. W OMb30BATENCH
HenpeCKAzy eMO. {lpu pabote C chcTeMon y T
' (ywKimormposarwi. Ecma ero

(hopMEpyeTOA onpe/IeieHHAn MOTICITb CC
jclicTeHS B omHOM CHTYALMH BBI3HIBACT ONPECICHHYIO peakumIo

cHOTEMbI, ECTECTBEHHO OKWiaTe, 41O aKoe e JCHCTBHE B APYTO¥

einyﬁmn-npmner K aHATOTMUHOM peakimd. Ecmu xe NIPOMCXOWT
COBOEM HE TO, HTO OXHIAIOCK, NO/B3OBATEID MO0 yaMBAeTCA, THO0 He
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e, 4o Acsars. [losromy paspaboromsm wmre "
Pdetico,
N

T0 CXOKHC ICHE i “OB

BATH, TO CXORNE ACHCTSIA NPOMIBEAYT oX 03 . o O M,
QueHs BHRCH TPHHIDA BOCCTANABTMBACMOCTH ey, PBogy
HOTE30BATEIH Beeraa AONYyCKAOT OWIHGKy OMBL Yo
BAHHBIN HETCPPEHC MOKET yMEeHBIIHTY, I pa""“’m.o
[TONB3OBATEAS (HANPHMED, HCNOAL3OBAHMEC MCHIO nogso_“e]!!o Olthagse,,

OUIHOOK, KOTOPHIE BOSHHUKAIOT [IPH BBOJIC KOMANA C ki amaryp M350,
sce QUIMOKH YCTPSHHTS HEBO3MOKHO. B marepdeicax ﬂ;qu;“

CpeacTsa, 1o BOSMOKHOCTH NPEAOTBPAMAIONIHME OIHEKy 1y, k3o
2 TaioKe MOSBOATIONINE KOPPEKTHO BOCCTIHOBHTS ME(OPMa By

ouMBOK. ITH CPEJICTEA OBIBAOT IBYX BHJIOB.
|, Momvsepazenne ACCTPYKTHBHBIX  jciicrami
HOTBI0BATENE BHOPAN TIOTEHUHAISHO AECTPYKTHBHYIO o epaning, .
. T0 o

OTKeH SIIe Pa3 NIOATBEPAKTE CBOE HAMEPEHHE.
7 BosmosHOCTH OTMeHnl jelictemii.  OTmenn e

BOIBPAINAET CHCTEMY B TO COCTOSHHE, B KOTOPOM OHA Haxo, ,
samomesng. He swmici OyaeT nonepxika MHON}'POBH:;?t-:: :J:
neficTBHA, TaK fax NOAB30BATENN HE BCCrAa CPAasy NOHMMakyy, ¥To
COBSPIIMIH OIHOKY.

Creayrommi TIPHHIAT — nOAAEPARA NOL3I0BATENH. Cpejcry,
fOAACpHEKH TNO/B30BATENEH JIONAHE OBITE BCTPOCHBI B MHTepdeiic ,,
cucTeMy M ODECHCHHBATS PasHblc YPOBHH MOMOUIM M CHIDaBowwHoj
snpopuaumy.  JomwHo OHTE HECKOABKO YPOBHEH  Chpaoymoj
HHpOpMaUHE — OT OCHOB Z HAYMHAOWHX JI0 ITONHOYO OnMMcanys
soaMoxHocTel  cucteml.  CnpaBoumas  CHCTEMA  JIODKHA Gy,
CIPYKTYPHDOBAHHOH W He Meperpy&arh MNOJMb30BATENA H3iHIuHe:
wH)opMaIAeH NPH NPOCTBIX 3anpocax K HeH (cm. pasaen 12.4).

[lpuramn y4era PasHOPOAHOCTH MONb30BATENEH IIpeAnonaraer,

Y70 ¢ CHCTEMO# MOTyT paborats pasubie X THIBL YacTh 1101b308aTenci

pabotaer ¢ CHCTEMOH HeperyIapHo, BpeMA oT BpeMeHH. Ho cywmecsyer

H Jpyrod THn— "ONBITHBIC TONB30BaTENH’, KOTOpHIC paboraior ¢

NPHIOACHHEM KakIbA fAeHb 10 HECKOMBKO 4acoB. ClyuadHbic

TI01530BATETH HYAIAOTCE B TAKOM HHTEpderice, KOTOPbLH "pyKoBOIHI "
6u_nx paboTolf ¢ CHCTEMOH, B TO BPEMA KaK OINBITHBIM TIOIb30BATEIAM
Tpebyetca uitepgedic, KOTOPHIA 10380MH Gbi HM MAKCHMAITBHO OBICTPO
BIAHMOACHCTBOBATH C CHCTEMOH. Kpome TOro, MOCKO/IbKY HEKOTOPHIE
[01B30BATENH MOTYT HMMETh pasHmle (M3MMECKME HEeAOCTATKH, B
HHTEpdelice JoMAHE OWT CpencTBa, KOTOPHE IOMOIIM Obl MM
MICPERACTPOMTS MHTEpheAC nox cebs. I1o MOryT ObiTe Cpeacisa,
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::::b ”‘\'Cfmm' Mccﬂbm
K KOM
rOr‘)"’ml rencit cucTeM®! _opavenem
o3 ranmopeicTBH COMME ”
3 eNbH
122 eaen om,wgamflﬂqwswm o
yrrrepde cnasHBle 3A7ATH- o 6y

M-
C nnnbf""Bm = nomp3oBaTend 5 :
123. Y10 CHOTEMY Har 2 qcpclz‘““"“ e -

mm“" 0 grccot) B lzxeﬁcmm ¢ MAmMHOW HCNONB30BANCH
b picl (28 memc Takoit CnOcod TOMIICA TONBKO JUIA
ik Goum paspadoTanbl Gonee

i no3Ke
o 3T BHIBI §3aUMO/ICHCTBAR
wneit B3auMOzICHCTBIA

epB&lX BHMUC

el o pencTs vARWMITYMpOBAHWE.  110/B30BATEND
i “m“a c oga?x(;hm Ha ::gyaﬂe- Hampamep, Ui YAAnCHWs
ba ﬁ:zmm [iePeTACKUBAET Er0 B KOPSHITY. i
2. Boifop 13 MEHIO. [Tonb30BATE b BHIOWPACT xomz:nny w3 gE
.s e, O4eHb HacTo prIOpanHHas KOMaHAA Boaneucmg‘er Sone
R oGBeKT, KOTOPBIH BHUICIICH (BbIOpaH) HA SKpaAHE. puq,m i
KO V1A YAAICHHR (aiiia TIONEI0BATE CHAMANIA BBIOVPAET

34TEM KOMAHIy Ha YAANCHHE.
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3. 3anmonnenne gopm. 1
- 11oas30 P
dopmsr. HexoTOpHIE 110118 MOTYT MM e’:ag:;‘: Sanonmgey
mw,ﬁ.? ;ﬁxpﬁpm MOEYT DR Romaﬁ:::axm (Brny Sl
R { HHHLHHDY O € KH
afia ¢ nOMONIBIO mrrc.pd)cﬁcz‘ o':::)’mmpm Ile»‘icn,:: Kl';
% BaHH : o
nose ¢opmsi HMA dadina u sarem e “‘::o Ha Bopage, .:0,6"' Y &;ch
HPHCYTCTBYIOMEH B (hopme. YT6 Ha kHOl]‘K&lo 83%:1
e v
4. Komanaasiii ssweix.  [loms ¥hane
KOM3HIy ¢ MapaMeTpaMH, 4Tod 30BaTes  gpo )
bl VKa3ath, : AMT g
Fansme aenars. 4100 yaaTHTs daii CHCTeMe, yro . PeTny,
VAATEHHS C HMEHEM (aiin . TIOTE30BAaTe) Oy g, V10
s a B Ka4ecTse napam B BBOmy O
. EcrecTBeHHbIN S3BIK. nOJIbgoBa_':;’;a 3108 KoMag,
ecTeCTBEHHOM A3biKe. YT00BI BBO, o R
o yaanmuts Qaii AT Kop
BBecTH KoMaray "yAanHTs harin ¢ umeriem X L TONB30Bapay, O Ha
Kaxanii B3 3THX CTHIICH B3aHMO/CIH : MOxer
HEAOCTATKH M HaR OACHCTBHA UMceT
HAHIIYSIIAM  00paso npeuny
NPHIOKEHHH M PasTHIHBIM xaremf)ngu no";axam, Paaﬂu}\:uecT“’ i
123 nepeyncicHBl  OCHOBHBIC npe.m;q,f: sarenei [316). anf“‘
NEPESHCICHHBIX CTHIICH B3aMMOACHCTBHA H CTBA M meno Taby,
B KOTOPBIX OHH OOBIYHO HCTIONB3YIOTCA YKA3aHHL THIIG! "Dmo;,(;am"
Koseuro, cTHIH S HHy
2 B3dHM 2
BHIE, B OAHOM upww:nrem;zme Il PCAXD RENONE3Y20 TCH
MOXKET HCIOJIb30BaTH B YHCTO),
HECKOMBKO pasHBIX cTwieH. Hanpem CA OmHOBpe) M
Microsoft Window no °P. B ONCPALMOHHOIL Eso
A AACPAMBACTCA HECKOIBKO CTHiei CHCTeMe
NANKH, BHIOOD KOMAHI H3 MCHIO, PYYHO BBO'H Oy &)agﬂpanaoe
KK XOMAHIS KOQHTYDHPOBaINAS H BBOJI HEKOTOPLIX KOMan, o
CHCTEMBL, HCIOIB30BaHYe ;ikﬂx
OpM

(AHIOTOBBIX OKOH).

“Kpg
alomcc \)‘"[0“
M,

Tabmama 12.3.
Ipesmymecrsa u HezocTaTKu e

B3RHMOJeHCTBHS
P DO/Ib30BATE/IH ¢ CHCTEeMOMH
OcuoBnsie
HeAOCTATKH

B“ﬂeOMrpu;
CHCTEMI

; Tam, rje ecrs
Nerox B uaysermn | 3p oS

NpOeKTHpOBaHHS |
|
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MeHIO crouT M3
ﬁonbuloro \
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Bnmxeﬂmv"‘ | \
‘ nymc’rOB
! _____’___._
— e CucTeMbt
! e e JapumacT ~
/Eg;;; "'ﬁ.ﬂoﬁ gHOA n HCTBO HE Y;‘:ﬂ*‘:é‘:::
g mwmw naHH 3 xpal{c
L Jlerok B B3 o oGpaboTKa
MHAHCOBO \
,mq)opmamm '
i ~TpyneH B OnepauponHe!e
ot H pPyA A
»"'"’ﬂﬁg;ﬁ"“ MONHﬂﬁ o0 A3y SeHIH. C110%HO cucTeMbl,
( Konﬂf‘m I et mapa’rvrrb 6H6 J[HO'l‘e‘Iﬂb‘e
onmOxu BBOAA cucTEMBL
e L= —— i -———‘\
,,—--f‘—“"n{,}f;a,} Tpebyer onbmoro cTeMBL
e =T
[E HeONBITHBIM | Py aeEe nabopa
gt ﬂO.'lb‘."OBaTCIIﬂM.
| flerxo HacTpaHBacTea
_‘_,.//‘_—
[lopa0BATENBCKHE prrepheiCHl IPUIOAKEHUN world Wide Web
A CpeNcTRAX, npe/oCTaBIACMBIX gapxom HTML (a3B1K
ARIKAMM, HanpuUMep Java,

pwmmﬂeb—cmwu) BeCTE C APYTHMM A
Foropsi CBA3HIBACT porpaMms! C KoMmoHeHTamMK W eb-CTpaHmiL B
OCHOBHOM repRenchl Web-cTpaHu1] IPOSKTHUPYIOTCA A cmy9anHbIX
nos30BaTeNe 1 peACTaBIAIOT coboit wrTepdeiicsl B BuaAe HOPM. B
Web-pHIOKCHAAX MOKHO CO3/1aBath uATephercs, B KOTOPBIX
(HMEHATICA 6Bl CTWIB NPAMOrO MAHUITY TMPOBAHUS, OIHAKO K MOMEHTY
HATACAHMS KHHTH [POEKTHPOBAHME TAKHX unTepdeicoB NpeCTasiAno
JIOKHYI0 B ACTIEKTE TIPOTPAMMHPOBAHIA 3anavy.

[10CTATOYHO C
B mpuHiArie HEOOXOAWMO TPUMEHATE  DAsIHHHBIC CTHAH
CTEMHBIMMA OOBEKTAMM.

B3AMMOICHCTBI UM YNPABICHWA PA3HBIMM CH
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Jlanwsii APHHIGUT COCTARISET OCHOBY Mog
namourenbcm MH " en ~
:'WCHCOB [278]. B ﬂoﬁ"‘,( MXeting
l popmatti, yripagn MOe;
yapamrerie npuioxcHuem. Ha C“(::”,:e :manomnm': ;
CKOpee MACLTHHOR. HeM IpaxTH: N Takag yo. . POAC
BOSMONHOCTS  PAIIETHTH M ““C;ll ORako "o:::ae“‘* i
NOTBIOBATENCH HME PheCH g " Beer
H300paReHa non(ﬂzgim ep;mt:;”un,mm H Om,mi::;HM i‘: Sey,
b ; Hace
KOMAHIAHOIO RA3BIKA H IPafHIecKim C  pasneneHnnpy :’a 2 (g’oa
ln“e')(b ¥ H <2
HEKOTOPhIX O CHCOM, epgy 2
FOPBIX ONCPALHOHHEIX CHCTEM, B 98CTHOCTH | inncmmm G HCQy
Anux, CHOR
e

Puc. 12.2. Mroxwcecmeennsili unmepopeiic

Pazzenenue
s HHTEpREAC 11071 "
p o 30BaTens. ABAACTCH OCGH[’:B}TOB.-
oficyxmaercs B dnezmome EPHACTARETIR SORIPOIICD’, K0 X
Cuxefiua, A ;paazxcne. O1a MOzENb CPABHUMA 5 m;“mm
v CIIONB3YETCA NPH PEATH3AIHHM OTJIC/Tb s
HETEpGEHica, 4 HE BCETO PHIOKEHHA. OTACHBHBIX 06bexTOR

12.3. lpeacrannenne nadopvaunn

B mobo#i unmepaxtHBHC
MPEACTARNCHHA JGHHBIX mx:mc:cnue AT Qils CPenoTs A
mpa:zm: "°'P8350uy Ib3oBateaM. JlaHHbiE B CHCTEME MOIyT
0TOGpaKaTHCA ucmcpqncm' :ﬂnpmaep. BBOJMMAA HH(POPMALIUI MOKET
TCKCTOBOMWW)W 7 Ha auciuiee (KaK, CKAKEM, TeKCT B

TOHOM m moex'mpo 1peodpa3oBLIBATECA B rpad)H‘ICCKy;o bopm
BAHHU CHCTEM CYHTACTCA Y
212 OTACNICHHE

1 - Txﬂ (8 »
nSP”[ ga1oP9 i HAHHBIM s
oOBCKTOB BCET. 3HAC
oAV georaa TaK.

caMux  Ha HEKOTOPOH creneHd
2 oﬁbexmo-opnemﬂposannomy
HEBIMW,

o pOTHEO M

cHyt pe

T ks ALITIOUHASMBLC aan A

4 Opmwaxo B HAWEM cIryHac
uawty-lmﬂﬁ

k. J10

Mbl {PHC. 12.3).

SR
b Hbl
K(’ﬁ’.q-n'pu e ,TIOJDf‘aK cﬁﬁﬂe}fﬂe
TapleHHU naHHbIX
$1 CUCTe

Puc, 12.3. [Ipeocmasienue OaHHbIX

’ ",,onam-npencmncrme-xompomep" (MIIK),
qaIeHHBIA HA pHC. 12.4. nomysHl NCpBOHAMATBHOC NPUMEHEHWS B
gmalltalk KaK 3d)d)eumsuuﬁ Crocod NOAASPAEKH pazIMUHBIX
[130]. Tlons3oBareib MOKET
ath C KARIbM THIOM npeACTaRICHIA. OrodpakacMbiS
saHbl B OOBEKTEL MO/ICTH. Kakasii 00BeKT MOACTH
OOBEKTOB NPCACTABICHUHA, TS
a3HBIE OTOOpaKEHWA MOIEHH. A yxe

B TPEABIYIICH  I7aBe, rae
CTPYKTYPSI

opeAct
§ILIKE
eHUH

cK10¢ MPEACTABICHHE = a0 P
winocTpHposat Tt rOAXON
: OOBEKTHO-OPUEHTHPOBAHHBIC
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2 as MIIK e

Puc. 12.4. Modeas MITK ezaumooeticmeus ¢ nogs Y06,

e b3 amen
€M

Kaxaoe MPEICTABNCHHE MMECT CBA3AHHBIN ¢
HH <
M ob‘b

ROHTPOLIEPE, KOTOPHIH obpabarsisaeT
! B
BEJICHHbIE O0NE308, eKy
Clley

JaHHBe W 00ECTICTHBACT E3aHMONCHCISHE C yCtpoiicr
MoACb uo:; nrscél;}cu:mm:: HMCIIOBBIC JIAHHEIE, ,.a:;;:*:m, aKgy
qHAYCHHA 8 TaOMMUC MWiIH 3;1:}%?; pemxmponm.b.p‘ HI:\ s
14 APBMEL  Taxoi o

paccMoTpes B r71aBe 14 1D ONACAHHMK NATTEPHA OGo3penarens (HO,'lXu 1
\Pasnen

14.3).
Urobs! HAHTH HIHIVYLIEE  IIPEACTaBIICHUE “"(bOp\q
7 ajm\

HEOOXOMHMMO 3HATH, C KAKHMH
y AAHHBIMM PabOTalOT NONB30RaTe,
xakuy 00pazoM OHH NMPHMERTIOTCS B cucteme. [purmumas pemy 2
‘ e
APEACTARNCHAIO JAHHBIX, PaspaboTYMK IOIKeH ymmunar:,mc o
Pan

(axTOPOB.
1. 910 Hy#HO MONB3OBATCIO — TOYHBIE 3HAYEHHUA JaH;
COOTHOUICHHS MEKIY SHAYCHHAMH? !

2. Hackonsko 0
: 0/16K0 OBICTPO OYAYT IPOHCXONHTD HIMEHCHHA 3Havesyy;
? HyKHO JTH HEMEUIEHHO MI0Ka35{BATH N0IBI0OBATE.TIO mueuemq”
JlAHHBIX e

3Haq9eHHH?
3.
Homwer JH NOJR30BATCAb NPEANPHHAMATE  KaKHe-mubo

JACHCTBHA B OTBET HE H3MCHEHHE JaHHBIX?
4, 7
Hyik¥o JH NonB30BATENO B3AHMOACHCTBOBATE C 0TODpakaemoii

HHpOpMALHeH MOCPEACTBOM uHTEperica c NPAMEIM

uanmswmfpommam?
. MupopMaumus  nomkHa  0100pakaThcd B TEKCTOBOM

(ommcaresHo
) WIH YHCI0BOM (hopmare? BakHb JTH OTHOCHTEIBHBIE

3HAYEHHA JIeMEHTOB NAHHBIX?
Ecin pasns :
€ H
€ H3MEHAIOTCH B Te4YeHWE ceaHca paborel ¢

CHCTEMOH, HX M
OKHO NpECTaBuTh NHOO B rpaduyeckoMm, nubo B
214

’ :
w;{ (8] I C m
O™ e To reH" pa
"3:::10:0” ek npercIe " cuctemys KOTO MraHiH
1f'nof m,ertzﬁe apumepd accs 1Bl chnpe(,ﬁ KOTKB B
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1000 ]

muGHbIE NPeOCMAasnenus OauHbIX

naxkax, O0BMHO oosmpIIe
yem MX

Puc. 12.5. AnomepHa

[IAM JIAHHBIE O TTPO
HWsi WM AHOMANbHBIC JAHHBIC,

fOuHBIC 3HAYCHMA. I'paduaeckoe ApeCTaBICHNES yrou uHpopmaimi B

BHIe THCTOTPAMMBI [103BOJIET BBUICIMTH AHOMATTBHBIC JAHHBIE 32 MapT
1 Maif, 3HAYHTEIBHO OTIMHAIOMHAECH OT OCTAIBHBIX nanHbx. Kak BUAHO

w3 puc. 12.5, IaHHBIC B TEKCTOBOM TPEICTAB/ICHWM 3aHUMAIOT MeHbIIe

MECTa, YeM B rpaduecKOM.

\Merezpkepam, u3yuaio
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JinHaMHHeCKHE MIMEHEHHR MHCIORBIX JAHHbIX 1y,
paUIECKH, HCTIONB3YR  HAIOTOBBIC "WCTanne,m:e 0o
JIMEHNIONDSCCA LHPPOBBIE SKPAHEI COMBAIOT nom3oRare, o oA
e H0)
€ 1o
.'Ih\.

'ﬂ\'ah.

[OCKQUIBKY TOYHBIC SHAYCHHA AAHHBIX OBICTPO He moe
P ieckoe OTOGPINCHMC JBHINX TH HCOGXomomy OTe
AOMOJIHHTE TOTHBIMH aHageHHAMH. Pavtiunsle cnocoby; OCTH “‘h«\-,a'
‘rMCHRIOIIHXCA YHCTIOBBIX JAHHBIX TIOKA3AHEI HA PHC. 12?”‘“‘% e ;0
HenpephisHble  @HATIOrOBRIC oTobpaskeHy :
<G TOAATE N0 OUEHHTH OTHOCHTCITLHEIE SHAUCHMA JAHHLIX H-”wor“""f
quCTORME SHEWEHMHR TCMIEDATYDH H JABnCHYR e 129
omuraxosbt. Ho TPH rpadMuecKOM OTODPANKCHHH BHIHO, qrémm“’ﬁno
TeMnIepaTypsl G1H3KO K MAKCHMATBHOMY, B TO BPEMS kax aﬂaqe*ﬂm
JABICHMS HE JOCTHTIO aaxe 25% or MaKCHMyMa, Ofpryy SHaueyy,
ro 3HAYCHMA, gabmonaremo Tpebyercs 3Harth Maxc::; KPoae
(wmH MHHMMATBHBIC) BO3MOMKHEIE SHAYCHHS. O nomxer 1aTb Ky,
COCTOSHHE  CHMTBIRACMBIX H:“H.:::c
X

BEMHC/IATH  OTHOCHTEILHOE
JIOnOTHHTETBHOE BPEMA, HEOOXOMMMOE T8 PACICTOB, MOXCT
’ "p”BCC’rH

« ommOKaM ONCpaTopa B CIPECCOBBIX CHTYAUHMAX, KOTAA BO3muk
Ay

npol/ieMBl ¥ Ha AUCTLICE 0TOOPAKAKOTCA AHOMATBHBIE JaHHbIC,

o .M 2
. @

Topusotanat nosia

Ugepfior oo cpteeii  Kpyronis parpiae TopuoweT

Puc. 12.6. Cnocobst npeocmasienus OUHAMUYECKU USMENIouuxca
YUCTOBBIX OAHHBIX

Puc. 12.7. I'paguyecroe npedcmasienue Oanioix, NOKA3biéajouee
SHAYEHUS NO OMHOUENUIO K MAKCUMATDH BIM
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GpOBRIX [AHHBX s
(v MOZKHO HCIIOTE30BATE rpapuueckne
.nque NOMECTUTL B

mmey
g PEAC A
i 06O¥ o # CTPOKH JAHHBIC
MKTOTPAMMOH (puc. 12.8).
X TeKYIIe1 O 2Kpana,

TOMHBIX Gy KBEHHO- LM

oc
!
N:Uw‘:e BMecT %
©MOyro™® -aobnieHHeM [OMEIIACTCHA TIOBEP
P BHK © <asi K HEMY BHMMAHHC [OTB3OBATENA.
M

YUPPOEBIX OAHHBIX
mpio Tpaduieckux INEeMEHTOB
PUBJIEICHHA BHMMAHMA K

B pasHeIX HacTix skpana. Ho, ecaud
OBiCTpPO, HE ClEAyeT HCTONL30BATD

I
paMeRe IPOHCXOMAT o4EeHP >
[MEHCHP S1eMEHTHL [10CKOIBKY OBICTPHIC M3MEHCHUA MOIyT
i gr0 cOMBaeT ¢ TOJIKY M Pa3/ipakacT

K HANOKCHHIO IKpAHOB,

e ICTABICHAH ook

pueMbl BA3Y
b

i HHBIC ANEMEHTBI JaHHBIX. Paspa

Boioenenue Gy KBEHHO~

puc. 1 2.8.

enerme PHOOPMA
BoU® e MCTIOB3OB

wau © [OMO

qmx OOBEMOB JAHHBIX MOKHO
aM3alMK, KOTOPBIE YKa3BIBalOT Ha
BoTuvKky HHTEPHEHCOB NOIKHEL
JACHOCTAX BH3yanv3alluH, ocobeHHO ecii uHTephenc
ars QU3HUIECKHE CYIHOCTH (oOnexTar), Bot

Po.
HUTh O BO3MO!
cn:::eml JoJKEH OTOOPAK
- eckQTBKO TPHMEPOB BHBY ST i
|. Orobpaenye METEOPOJIOTMYECKUX  JAHHELX, COOpaHHBIX W3
METEOPONIOTHYECKHMX KapT ¢ u300apamy,

pazHBIX HCTOYHUKOB, B BHAC
(pporTamMi H T.IL
DpaKeHHE COCTOAHWA teneOHHONW ceTH B

2, [paduueckoe 010

s CBABAHHONO MHOKECTB 37108,
3. Bayanusaups COCTOSHUA XUMUYECKOTO TPOLIECCa © TIOKAZ0M
ATy COOOM pe3epryapoB

/1ABJIEHHH W TEMTIEpaTyp B PYTINE CBA3AHHbBIX ME
n1pyd.
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exyabl H MAHHITYITMPOBAHME €10 5 -

4. Moﬂwﬂ”‘;;:: CTBOM CHCTEMBI BHPTYAIbHOH mnb"g::"“chﬂom
ﬂpoa‘paﬂcm unowecrsa  Web-CTpaHui. 8 pupe "

shax conuo [208]- “ePenq

5 mre [316] CoepRMICE XOpOUiee  OMHCAHME  pazmny,

g K BHEYATHSALIH, Tam ke MPEACTARNCHE PARTHYHE Ko

poaxoae 48CTO HCMOJIB3Y EMBIC HA NMPAKTHKE, B HACTHOCTH],

'ﬂcc},.

KJ
poaAd  ABHABX C  MCHONE30BAHMeM Jm\rx-ﬂim«

BHIY
a
o%mwms u cercif, BOMBUIMHCTBEO M3 HHX CBiyawy,
Tpex: foapumx ~ OOBEMOB  JIAHHBIX, ynpamxe.\m;:
;6paxﬂme“ Hab [MPOKO BHSYAIM3ALMA MDUMEHseTcy B

wumwrfpo"w [pEACTABNEHHA HEROTOPHIX prssaceriX. crpyycry
g;;mcp MOJICKY TRPHOH CTPYKTYPHI ”“—Kapc‘m’g'
oXO) wix cetedt B T.11. TPEXMEPHBIC TIPELCTaBIICHus, s
;nw KOTOHIX  MCIIONE3YeTCH CHCLMATBHOE  00OPYA0BaKLe
m,amﬁ peaTsHOCTH. FRIHOTCA  0cODEHHO  dDdekTunygyy,
croco00oM BHSYATHIAIIHH:

12.4. Henoam30BaHHE p naTepdencax upera

| Bo Beex SIX CHCTEMAX. HE3ABHCHMO OT MX HA3HAYCHMy,
; [TO/LIepKHBAIOTCR [BeTHHE IKpaHbl, roaToMy B NONB30BATCILCKMX
l m-nzpd)cm yaCTO HMCMOJIB3YHOTCA pa3HYHBIC mgera. B HexoToprix
CHCTEMAX BETa IPHMEHUTIOT B OCHOBHOM JUI% BBLICIICHUA OTIPECIICHHBIX

eMe (HAnpHMEP.
parmenTos TEKCTA).
aBTOMATHYECKOrO  MPOEK

O e  HCTOUB30BaHMe LBCTOB  AeNaeT  MHTepdeiic
rob30BaTENS 60/Tee yAOOHBIM LA OHMMaHMA M yrpasierus. Buecte ¢

Tes HCTIO/IB30BAHMHE LIBETOB MOKET GbiTh HENPaBUILHBIM, B PE3yJIbTATE

4ero CO3AAKTCH HHTEP(EHCH, KOTOpHIE BH3YATHO HETPHIBLIHB M /1Ke
NPOBOLHPYIOT  ONIHOKH. OcHOBHBIM  TTPHHIIHTIOM pazpaboTYHKOB
Hirepdeiicos J0IKHO BBrTh OCTOPOAHOE HCMONB30BAHHME IBETOB HA
spanax. B pabore [316] maerca 14 npaBAl 3P HERTUBHOTO
MCTIONB30BAHKS LBETA B M0/Ib30BATE/IbCKHX unrepdeticax. Bot Hanbosee

BaKHBIE M3 HHX!

THpOBaHHS) LBETAMH 0DO3HAYAKOT  pasHbie
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v—"

T- Hcnons3yiire orpguu'leﬂuoe KOMuecTRg ¢
HCIIOMTBIOBATE DOJIEC et Y )
:f{;m;;e CHCTEMBI HE ONKHO 6bl'l:.p§;"::2::‘:“u:;?:ﬂk BETON. B

2 Mcnoapiyiire pausie UBeTAa A noxasa :ﬁlm 3

cocTONIIN cucrembL ECam Ha Ddkpane wsmewmwrucs i e:um i

HAOMLUTO kaKoe-10 cobmrHe. Buiiencime uperon OCOGe;u::; HAYWT,
HBIX FKPAHAX, B KOTOPIX OTOGPAKAIOTCH COTHM pazHLx o(ahtl:o X
3. Jins NOMOUE  INO/IHIOBATE N0 HEOoTBIViHTe lme'r:::;

papme. ECoM  NOML3OBATENAM  HEODXOMMMO  mineny re;.
QUARBIONE SIEMRHTR,) KMEDT0. M L e, CRk TP?-G)’erca‘ HabrTi
no.'IOG“”e ANEMCHTBL, BBIACIAHTE MX OIHHAKOBLIM L{BETOM,

4 Mcnomb3yiiTe [BETOBOC KOAMPOBAHME mPOAYMAAMO 1

parensno. Ecim B KAKOW-TTHOO HACTH CHCTEME CooBEHAR o6
ouubKe OTOOPAKAIOTCR, HATPUMED, KPACHBIM LBETOM, TO BO BCEX JPYTHX
qgeTAX TIONI00HbIE COODIEHIA AOTKHBI OTOOPIKATECH TAKHM 7S 1RSTOM
Torna xpacubrﬁ LBCT HE CNEAyeT MCIIONB30BaTh rae-1ubo eme. Econu me
gpacHbii UBET UCTIONBE3YETCA SMWIC TAB-TO B CHCTEMC, MONBI0BATCTE
MOKET mmpnpe'rnpor:m TOABJICHWE KPACHOTO HBCTA KAK COOONeHME
ob oumoKke. CJeMyeT MOMHMIB, UYTO Y ONPENETCHHBIX THNOR
“onbgogateneﬁ MMEIOTCS CBOM MPEICTABICHUA O IHAYCHAM OTIETHHBX
{IBETOB.
5. Ocropoxno ACTIOAB3YHTE AODOJMSHOWME  uBera.
(DHIMONOrHHECKHE OCOOCHHOCTH HYENOBEYECKOTrO TA3a HE NOIBOIMOT
OJTHOBPEMEHHO chOKYCHPOBATBCH HA KPACHOM W CHHeM tesetax. Tloatomy
[OCAEIOBATEBHOCT KPacHbIX M CMIMX W300pamenuli BBI3HBACT
APHTENBHOC nanpaxeHue. HexoTopbie KOMOMHALMM BSTOR TAKKE MOTYT
pUBYATHHO HAPYIIaTs WM 3aTPY/THATH YTCHHE.

Yamie BCEro paspabOTHHKK WHTEPHEHCOB JONYCKAIOT /IBe ONWOKH:
IPHBA3KA JHaueHus K ONpe/ISICHHOMY UBETY W WCNONB30BaHMS
foaBIIOro. KOJNYSCTBA LBETOB HA IKPAHE, WUcnonme3osare upeta uin
NpeiCTABICHNA 3HAUCHIA HE cuemyeT no asyM mprausaM, Okono 10%
MOJEH HMEIOT HEYCTKOC MPEACTABICHHE O LBETAX W MO3TOMY MOTYT
HENpaBWIbHO HHTEPITPETHPOBATE 3HAYCHHR. YV pasHbiX IPynm JUOeH
pasIMHOE BOCTIPHATHE LBETOB; KPOME TOTO, B DA3HBIX NPOHECCHAX
CYLIECTBYIOT CBOM COFJIAMIEHUA O 3HAYCHWHM OTACABHLIX MBCTOR.
1o/ Tb30BATENM HA OCHOBAHWM [IOMYHECHHBIX JHAHMIA MOTYT HEAJICKBATHO
HHTEPIPETHPOBATH OJIHH W TOT E LUBCT. Hanpumep, BOMTENIEM KPACHBIH

BT BOCIPUHUMAETCA KAK ONMACHOCTH, A y XMMHKA KDACHBIA UBET
O3HAYAET FOPsHHiL.

BeToB. [l axon

fot (21
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[Tpw HCHOITh30BaHHH c.m-mut. OM SPKHX [BETOB jyny &
Sonbmioro HX K 1H9ecTBA OTOOPAKEMMN CTAHOBITCY | LT

78 onm‘l m OCHOBH'NK
aCreKT08 TPOCKTHPOBAHHA HHTEp(eiica NOMB3OBATENR. CTipasoyyy,,

cHCTEMy NPHIIOARCHHS COCTABRIKIOT. a
+ cOOOMIEHNA, TEHEPHPYCMBIE CHCTEMOM B OTBET Ha leiicTayy
nO/IB30BaTeILA,
» AMATOrOBas CIPABOYHAA CHOTEME,
» JOKYMEHTALAS, NOCTABIACMAN C cm‘mmiﬂ.
Hockonbky MPOCKTHPOBAHKE NOJNE3HOW M COMepAaTensHoH
HE(OPMALTHH JUTA NOTB30BATCIA — JIE7I0 BechMa CePBE3HOE, OHO /104 Ho
OLHMBATECA HA TOM e YDOBHE, YTO H apXHTCKIYPa CHCTCMbI Wy
nporpaMMHEIA KO TpoexTHpOBaHHE 7 coobumieHmit  Tpebyer
SHAUHTCISHOTO BPEMEHA M HEMABIX YCHIMA. YMECTHO NpHBJieKats k
3rOMy MpOECCY NPOECCHOHATBHEIX NHCATENCH M XYIOKHHKOB-
rpaukop, [1py NPOSKTHPOBAHHH coobmennit 00 ommbkax wm

TeKCTOBOH CIPaBKH HEOOXOIMMO YHUTBIBATD (aKTOpBL, NEPEHHCIICHHEIE
s1abn 12.4.

Tabanua 124, @axTops! DPOCKTHPOBAHHH  TEKCTOBBLIX
coobmmennii

| ®axtop | Ouucanne |
Conepaanse |CnpaBouHas CHCTEMa I0/DKHA 3HATE, YTO AENAeT NONb3OBATE,
¥ PEATHPOBATH HA ero AeHCTBHA COOOLIEHHAMH
COOTBETCTBYIOUIEND COAEPKAHHA

| v Ecmi noss308aTe i XOpOLIO 3HAKOMBI C CHCTEMOH, MM He
MOBIOBATENS |  HYKHBI [UTHHHBIE H NOAPOGHEIE coobmenus. B 10 xe BpemMs
HATHHAIOMHM T10/T30BATEISM TAKHE COOOLIEHNHS 10 A
220

1y M
8|
Mporoobpa3ne (BeTOB COMBACT ¢ TOJIKY MO/IB308ATENR (T4 ‘!uumm,

N HaanM
TOpBIC a6CTPAKTHBIC KapTHHBI HEIB3A CMOTpers ep,
Ha ”“’06“ Ww} ¥ BBISKIBACT Y HEro 3pPHTeIhHOe y,r“o'u'&:moc
H!smncuemm‘""me HCIIOTB3OBAHME UBETOB TAKKEe ne30pue TCHug
101630BATENA. A2

12.5. CpeacTBa HOAIEPAKH NO/IL30BAT s

B nepsom pasacie 310 rassl ObUl DpeaIomen T
BanWd, COMMACHO KOTOPOMY HHTEphEkic noﬂ,,mBmh"

Jomkes  Boorad  00ecrieHHBATE HEKOTOPBIA  THN Orlepamam');

cucrembl. CPaBOMHBIE CHCTEMBI —

ST, MATOTION TN Y W SR K aTRTae T
CIIPABOTHOR CHETEME AOITKHE! MO ANENAGTEA The O(:H. 3 ;

coOBmeHHt, & TAXKE TOMKIEE S1aTs cpencrea “0‘350‘““‘““ .l

AOAROBETELIO YIIPAMIRTE CHOENOCTHIO : uc:m 'gumc |

1
. \—4—-6— e T T e e l.
o peccuoNalts | COOBBIENIE ROMANAL CONSPAETS CheneHys, Sonvercymomis |

podeCCHONAUTEHOMY YPOBING NOJL3oRraTensi. B oobmenmsx |
| ponesosaTens | TONEIOBATE 1M PAIMOTO YDOBHR NEOEXOTHMO TpuMerKTY |
' PATHY IO TEPMMBOAOTHIO \

1 T = e
Crwnh CooBuieHNA JONAMNE! HMETh NONOKUTENLHWI, a He .
coobmeni orpHuaTenbHuit OTTenok. Beeria crenyer ucnonwsosan, |
AKTMBHbLHA, 2 HE TACCHBHLIH TOH obpameHia. B cooBnenmsx Hol

JOJHKHO GBITh OCKOPOIEHIIT M TIOMBITOR TIOWYTIT,

e ), |
—Kyaerypa PaspafioTami cooOmeHui N0 aes GeiTs 3Hakom ¢ uy:n.1~y1>i)_;“‘-J
1O CTPANEL, PAE MPOARETCA cucTema. Coobmensie. Bnoame |
YMECTHOE B KYIBTYPE OTHON CTPAHEL, MOMST OKA3aTecH
HENPHEMNEMED B IPY oA

12.6. Cootuenma 00 ommbkax

]]cpgoc BIISYATIICHAEC, KO’TE)DOC NOAR30OBATENE  TIOYHALT mpx
pabore ¢ NpOTPaMMHOM CHCTEMOHW, OCHOBHIBASTCH Ma cOODmEeHMsX 06
omMOKax. HeOnBbITHBIE TOIB30BATENM, COBCPIIME OmMOKY, AOTKHEL
[OHATH MOABMBILCECH coobmenue 06 ommdke.

HoBMYKM M ONBITHBIC TIONL3OBATENW JO/UKHEL  MPEBANLTE
CcUTYalUMH, TIPH KOTOPBIX MOTYT BO3HUKHYTh COODmEHMs 00 oumbkax.
Hanpymep, 'YCTR TOIB3OBATENCM CHCTEMBl  FBIACTCA MEACECTpA
LocnMTANA, PAOOTAIOMAA B OTACNCHWM WHTSHCHBHOA TCpanw.
OBCNeHOBAHME  TAUMEHTOB  BBITOMHAETCA  HA  COOTBEICYBYIOWEM
06OpYAOBAHHMH, CBA3AHHOM C BHIMMCIMTENLHOH CHCTeMOW, “rodm!
NpOCMOTPETh TEKYIIee COCTOAHME MMALMEHTE, NONL3OBATENH CHUCTEMBI
pHIOMpaET MYHKT MEHIO [lokaszars W HAaOMPaeT WMs NAMEHTA B NONY
gpona (puc. 12.9).
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Puc. 12.9. B0 umenu nayuenma

[lycts MeacecTpa sEena MMA nauMeHTa Bates, Bwecro =
Crcrema HE HAXOIHT NAaUMEHTa C TAKMM HMMCHEM M Tehepup eS
coobmenne 00 ommbke. Coobuierns 00 ommbKe M0MIKHb! Gbrry, BCeicr
BeACTHBEIMH, KPATKHMM, NIOCIEAOBATENBHBIMH B KOHCTDYKTHB Ny, :Ia
conepxkarh ocxopbncrmii. He caellyeT TakiKe HCTONb30BaTh 33)’!\'0;;1):(3
CUTHATEI MM APYTHE 3ByKH, KOTOpBIC MOTYT COHTL ¢ o e
nons3oparens.  Hemioxo  BETIOYHTD B COODMIEeHMS Bapua;,T?
HCIPaBICHHA onmbxe. Coobmenne 00 OUIHOKE JTOKHO OBITH Chazay, (’:

KOHTEKCTHO-3aBHCHMOH CrpaBKO#.
Ha prc. 12,10 nokasaHsl 1PHMEPEL
CoobmeHHe, PacToIOKCHHOC ¢JieBd, CHPOCKTHPOBAHO IUIOXO. Qg

o (ot 30BaTENd B COBEPUICHHH OMMOKM), e
HEraTHBH P 3HAHHIA W ONBITHOCTH IONB30BATENA, e

azanTHpoBaHo K YPO.
YYHTHIBACT COACPKAHHA omHOx#. B 3TOM COODLIEHHH HE NPe/UIararTey
CriocoOBl  MCTpAB/ICHMA COKMBILEHCS CHTYaLMH. Kpome Toro, g
COOBIIEHHH HCIIOTb30BAHb CTIELIAQHICCKHE TCPMHHE! (HOMEDP OmmHMOKY),
se nonsTHEIE ros3osarento. CoobuieHue cripaa ropaszo Jyyme. Oxo
OTOAKHMTENBHO, B HEM MCIIOMB3YIOTCH MEIHLMHCKHAC TCDMUHBL 1
npenaraeTcs MPOCTOH Criocod HMCIpPaBICHHA OIIHOKH TOCPEACTBOM
menuKa Ha oaHoH w3 kHomok. B ciryvae HEODXOAMMOCTH TOJIB30BATEh

MOXKET BHI3BATH CTIPABKY.

ABYX COODMICHMH 06 OlHGKe

222

poewmpomuue CIPABOYHON CHCTEMBI

7. 9 G
JHAC AuHEL CripaBod

HH
T",m;u B HEL
wrpmﬂo wner f10JTH30BAT
gt pasHui® cpencysa 1 pd3HBIE CTPYKTYPEI coobmeHwuii.
§
i (_jnpaBO'-IH

12.7. 11
HHonyHEHHHA cooOmenss 00 ommMOKe NONE3OBATENL HACTO HE
[lpH aenaTh. W oOpaIaeIca K CAPABOMHOM cucTEME 3a
HAa# CHMCTEMA NOJIKHA NPEAOCTABNATL PAIHBIE
fopHaL ju. KAK Ty, WYIO TOMOF4ET MOb3OBATEMO B
X CHTYalMsX, TaKk W KOHKPETHYIO MHQOPMALMIO,
enb. JUIA ITOrO CHPABOMHAA CUCTEMA JOIDKHA

ag CUCTEMA JOJKHA O0ECTIEYMBATE  MIO/IL3OBATEINO
paaﬂﬂ"“w‘ rouek sxoza (puc. 12.11). Tloss3onarems MOKET
a BEPXHEM YPOBHC ee UCPAPXHISCKOW CTPYKTYPSE ¥ 3J€Ch
1, poe pasneTsl cnpaBoYHOM m«bopuam:u JApyrue TOYKA BXOAa
IOMOLLBIO OKOH COOOMEHHI 00 ommbrax wim
eyiusl ONMCAHMA KOHKPETHOM KOMAHIbI MPUANOFKESHAA.
Bee CMPABOMHBIS CHCTEMBI MMEIOT CTIOKHYIO CETCBYIO CTPYKTYPY, B
4 KaABI pAsIC CripaBoOuHON WHPOPMALIAKM MOKET CCHLIATHCA
xowPOKOm’KO ApyTvX MH(OPMALMOIHLIX PA3/EIIOR. CrpykTypa 1aKO#
Ha HC‘:( 2K TIpABHIO, HepapXIUECKad, ¢ MEPEKPECTHBIMM CChITKAMH, Kak
;i::;s aHO HA PHC. 12.11. HaBepxy CTPYKTYPHOH HEPAPXHM CONCPAKATCA
opMaLA, BHUABY — Gosiee noapoOHa.
PaBOMHOM CHCTEMBL BOHMKAIOT (POOAEMEL,

obmiad wHp
[1p4 MCTIOITL30BARHHM C
TO TIOIB3OBATENIM BXOJAT B CETh MOCHE COBSPIICHNUA

cps3aHHBIE C TEM, M
[AIOTCA TIO CETH CTIPABOYHOM cucTeMbl. Yepes

omEOKH H 3aTEM nepemMe
HeKOTOPOC BpEMA OHH QMY THIBAIOTCA W HE MOLYT ONPEACIATS, B KAKOM

MECTE CpaBOYHOW  CHCTCMEL HAXOZAATCA. B TAKOHW CWTYalMK
3aBepmIMTE CEaHC paboTht CO CNpPaBOMHON

OB30BATEA  JIOJTAKHBL

cpcTEMOH ¥ BHOBb Ha€aTh paboTy C HEKOTOPOW WIBECTHOW TOHKM
CPaBOYHOM CETH,

OrobpakeHHe CrpaBouHOM WMHGOPMAUMM B HECKONBKWX OKHAX

Ha puc. 12.12 nokazan 3Kpam, Ha

maeT MOJOOHYIO CHTYAUMIO.
KOTOPOM PAacrOJIOMKCHBI TPH okHa cnpasku. OaHAKO MPOCTPAHCTBO

JKpaHa BCETJA OTPAHMHCHO M pa3paboTYMKY CIEAYeT NOMHWTB, “TO
JONOTHHTEbHBIC OKHA MOTYT CKPBITH APYIYIO HYKHYIO MHOOPMALMIO.
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Puc. 12.11. Touxu 8x00a 8 CHPAGOYNYIO Cucmey
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| o] o sEpenamse oy Aoy ’?
x} RETRI CETR, LBOTS w DorE
| Fhpest e M NBNAIM YTDSENS SR "

Cucralis 300800 wenid natdosaTened,
\ 3 ; ¥
By REDEEC, 31Cn Nggeiny ) ( facos ){ Tos 5
7"- : s Xy 0D : gl ::
1 Novma
3 Ve nosie
4 Nepsayacase

Puc. 12.12. Orna cnpasounoi cucmembt

TexcTet cpaBO4HOH CHCTEMBI HEOOXOHMO TOTOBHTE COBMECTHO ¢
paspaboTyrKkamy nprAoKkerHs, CripaBo4HbIe pasaeibl He JONKHbI ObiTh
1pOCTO  BOCIPOH3BE/ICHHEM PYKOBOACTBA TO/B3OBATEINA, MOCKOIILKY
Ww@mamu( LKA Ha §yuaren Ha 5KpaHe BOCIIPUHUMAETCA No-pasHomy, Cam

a TAKKE ero pacTiOVIOKEHHE M CTHIIb) JOJDKEH OBITh TIIATEIHHO
TPOlyMak, HTO0H r0 MOAHO ObUI0 MPOYMTATL B OKHE OTHOCHTEINHHO

24

axi TTe peanpecanms noyTs Ha puc. 12,12

Pasaen cnopa
_ 5 mOOOM ClIPaROMHOM PA3JIENC AoAmHA

yasMEeP:
joro | onbIOH
S o' Heb peoOxommMMant wiubopmaiys. B OKHE,

cpast o ax
ToIbK MBI PAMIET, PACTIONOKEHEL TPH KHOTTKM: T1A
HMA NO TEKCTY

6b‘“'pa;;m10me"":emﬂoﬂ HGOPMALI, JUTA TICPEMEIE
noxﬂﬂ“‘ / o BHIAOBS cKa CITPABOTHRX TEM.
paanei"’ u HKyp cann* MOKA3AH CIMCOK YIKE TTPOCMOTPEHHRIX PA3ICHOB.
B OKHE 75 3 OJ/IME A3 HAX, BLIOPAE COOTBETCTBYIOMIMA NYHKT 13
Mo#uo Bep :::“mm 1o cnpaaoqnoﬁ cucteme — 1o rpaduueckasn
crHORE OKJ'C:: — cycrembl. Texyimas NO3HUIMA HA KAPTE JOJIKHA
"apTa ceTH L(BCTOM, TCHAMH ATH, KAK B HAINEM CTy9ae, NOANMCEIO.
e cTh HECKOIBKO BO3MOKHOCTEN NEPEMETICHUA

aMA cnpanoqﬂoﬁ CHCTEMbI, MOKHO MeperTH K pasaeny
weaay PN TOOpAKAEMOrO PAsALa, MOAHO BHIOPATS HYHHbIA
nmemf:(ypuan. oD TPOCMOTPETE €ro SIie pas, H, HAKOHEL,
21, codrne'rcm'ronmﬁ y3en Ha KapTe CHPAaBOYHON CETH W

cnM

TOMY Y3IY-
nepetTA K [iyl0  CHCTEMY MOKHO PEaTM3OBATh B BHMIC TPYNIibl
Crp: WM ¢ NOMOmIBIO 0606 MeHHOK

W
HHTEIPUPOBAHHOK C  [IPUIIOFKCHACM.

HMyTecTea. OH#A poCThl B
He VIOT CTICIIMANBHOTO NPOrPaMMHOTO OOECTICUEHNA.
CO3IaHUH KOHTEKCTHO-3aBMCUMOH  CHNPaBKM  MOTYT
OCTH [IPH CBASBIBAHKK €€ C IPHIIOKEHNEM.

pea.n}ﬂamﬂ" M
Onpaxo  1PH
sO3HAKHYTH TPY/H

12.8. JloxymeHTanus NoJIL30BATe /1A

roBOPA, JOKYMCHTALMA HC  ABJACTCA  MACTHIO
[10/B30BATE/IBCKOTO prTepdeiica, OHAKO MPOSKTUPOBAHME OTIEPATHBHOM
¢npanoquoii NOVIEPAKH BMECTE C JOKYMEHTALMEH ABIASTCA XOPOLIVIM
npaswioM, CHCTEMHBIC PYKOBOJICTBA NPEAOCTABAAIOT DosIee NOAPOOHYKO
HHOPMALIHIO, EM JMATIOTOBBIC CITPABOYHBIC CHCTCMBL, U CTPOATCH TaK,
4TOOKL OBITH NOME3HBIMM NOJTb3OBATEIAM PATHOTO YPOBHS.

s 1oro To0bl MOKYMEHTALWA, NOCTABIACMAA COBMECTHO ©
nporpamMHOM  CHCTEMOH, Obuta  mone3Ha  BeeM CHCTEMHbIM
TIO/IB30BATENAM, OHA JOIDKHA CONCPXKAT MATH OMMCAHHBIX HWKE
JIOKY MEHTOB (FUTH, MOXKET ObITh, I11AB B OZTHOM nokymente) (puc. 12.13).

Crporo

225



L. Oym:mlmmnbuoc onmMCAHNE, o N
cramneHnl (Y HKIHOHLIBHAC BOIMOKHOCTH Cucre :o.\,
HHOHATBHOE OINHCAHHC H BBOAHOC pyKOBOACn;O~ bi | Ibo-m- i
5 no“"%na:%

a S

yHK:
SfoKeH QUpeeTHIE, 1@ 1M ITO CHCTEMA, KOTOPas emy wy;
2. JloxymeHT 00 HHCTALISHHH  CHCYempp wH,
MALHA 0 VCTAHOBKE CHCTEMBL, 3 2% Xy
. o T
AAECh Momacyy, 6%'\’
!ﬂi'rb

COEPARHTCA HHPOP
cpeaeHr 0 MCKAX. HA3 KOTOPHIX MOCTARTACTCE Cucte
T Oy,
e

aitiion, HAXOMALIHXCA A ITHX JHCKEX, H MHHMMATLHEIC 1ror
B JOKyMeHTe JIOAKHA ObITh uy Tp“’oemmx
cm}r'l(lmn K

ny

KOH(HIY PALTHH.
aznee noApoOHas HHPOPMALHA TIO VeTanopy
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3. Bsoamoe PYKOBOACTBO,
B CHCTEMY, OIHCAIBAIOTICE €€ "NOBCEAHEBHOE"

BBCICHHC
B 310M IOKYMEHTE A0/DKHA COACPIRATHCA MHOOPMALIA 0 ToM,
1, KaK Ha‘{,l »
dTh

pabory ¢ cHOTEMOH, KK MCIIONB30BATH OOIIHE BOIMOXKHOCTY ¢
Bee OnMcanA JOTKHbs! OBITh cHaOKEeHBI MPAMEpaMu u HCTeny,
Oncp.'ﬁﬂn,

CBEICHHN O TOM, KaK BOCCTAHOBHTB CHCTCMY 110C/1€ OMOKY 1 k3
saspRo pabory. B xmmre [68] npemnomen 3¢¢emmmknawarb
COCTAR/ICHHS BBOIHOIO PYKOBOJCTBA, MPH KOTOPOM OCHOBHOE BH Cnocos
VAETICHO BOCCTBHOBTEHHIO CHCTEMR 110CIIC omHBGOK, a BCx ncma””c
HF(OPMALT, HEOGXOMAT TIOTH30BATEISM, CBOMTCH K MuH =ik
4. CnpaBogmoe PYKOBOXCTBO, B KOTOPOM OIHCAHBI Bogmzy' :
CHCTCMBI M WX HCTIOTB3OBAHHE, MPEICTABICH CIHCOK coonem{;: b
OmMOKAX H BOSMOKHBIC TIPHYHHE! HX IIOSRICHILL, PACcCMOTpEHEI Cnocc’o X
BOCCTAHOR/ICHHN CHCTCMBI 110C/IE BBIARICHHA omHOOK. o
5. PyxoBoacTBO  AAMMHMCTPATOPA, HeobXoauMoe
HCKOTOPEIX THIIOB NPOTPAMMHBIX CHCTEM. B Hem naHo omca;{l},“
COODILIEHHH, TEHEPHPY EMBIX CHCTEMOH IPH B3AHMONCHCTBHH C JIpyTum :
m W ONHCAHSI CHIOCOOE! PEATHPOBAHASA HA ITH COOBImeHHUs
B CHCTEMY BKIKWEHA anmaparHas 4acth, TO B PYKOBOACTBe
Vammmwopa_ a JIokHA ObITe HH(OpPMALME O TOM, KAK BHIABHTL M
YCTPAHHTS HEHCIIDABHOCTH, CBA3HHEIC C anmapartypoi. KaK MOAKIIOYHTS
ng nepHpepHIitHbIC YCTPOHCTBA M T.11.

i Mecre. ¢ ﬂepmc‘:;mmm DYKOBOJICTBAMM  HEOOXO1MMO
B L paGote J0KyMeHTALMIO. [l
TI0JIL30BATEICH CHCTEMB! Y/IOOHBI Pa3HOro BH/Ia Npe
YKIIATENH,  KOTOPHIE MOMOTaioT  OBICTPO  MPOCM S
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A OLEHMBACTCA yaobeTBO ACTIONB30BAHUA
TpeboBaHHAM oNBE30BATSIA.
acTEIO 00MEro

I10
amepbeica M m"ﬁ:;,ma}me arephetica apsieTed ©
w arTecTalHH cucrem MOJ1
4 B COOTBETCTBUM C

repdeinca, riepeYHCIICHABIMH
OlIEHUTE YUCTICHIO.

waﬂﬂ)"ﬂ no

. S 31'“::07&{0 OLEHWTH CNEAYOmHrM oOpazom;
qeHUs NOJDKEH YMETb

CTEH CHCTEMBIL. OnHaxo

qeCTBEHHO,

B orepa
onel - opats 80% (hy HKIHOHATE
mucpdwi&ca OLEHMBACTCA K&

°
:ﬁqzw qHC/IOBbIC TIOKA3ATEIH.
Tabmua 12.5. Toxazareaw ynoberea HCHIO/Ib30BAHMHA
ez iy = —
%r Onucanne
syaseMocts |  KoauiecTso BpeMeHit 0DyHeHNA, HEOTXOMMMOS AL nauana
, : KTHBHOT PABOTH C CHCTEMOH
(CxopocTh CKOPOCTE PEAKIIHH CHCTEMbI Ha NeHCTBHS [07Tb30BATENH
| __paGom
VeToRuHBOCTE VeTOTMMBOCTE CHCTEMBI K OUIHOKAM NONB30BATEN j
12
BoccTanapHBa CriocoBHOCTS CHOTEMBI BOCCTAHABIHBATLCH nocae ommdoK
EMOCTS NONB3OBATENN

[lonHoe OUEHMBAHWE TOJB3OBATE/ILCKOTO uHTepdelica MOKET
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= SKHBACTCS M HCIIPABINCTCH SOubtmc TR NPOGtey

nepeadpecayis, @YHKIYUOHATBHOE DRUCAHUE, OOKYMENM no UHCMasyy,
cucmews,  6800HDE  PYROBOOCMISO,  CHpABOYNce PYKOBOG g,
) GOMUHLCIPAMOPA. 0,
Keywords: user support, direct manipulation, meny Selection
filling out forms, command language, natural language, help system i /}
forwarding, functional description, document the installation of the
system, an introductory guide, reference guide, the Adminisraqop
Kalit so'zlar: foydalamuivchiga yordam  berish,  beyogi,
manipulyatsiya, menyudan tanloy, formalarni to dirish, buyrugiar pi;
tabity nil, ma lumotlar tizimi, pereadresatsiva, funksional ta'rif, fizim
instalyatsiyasi bo yicha hujat, kirttish go llanmasi, malumotmoma,
administrator qo llanmasi.

Ynpaxnueans

1. B pasgene 15.1 ommesanocs, 910 OOBEKTBL, KOTOPHIMH
MAHHIYTHPYET TOAB30BATENb, JONAHBI 0TOOpaXaTh €ro NOHATHA
npenversod  obnact mpwniomenms 10 (2 He  KOMIbKOTEPHOI
npeaMetHod  obnactw).  [lpennomwre  nogxopAmme  OOBEKTH
MaHHTYIHDOBAHKSA JU1A CIIEAYIONAX THTIOB MOB30BATENEH U CHCTEM.
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CTb, PACIIPOCTPAHMTE ITY .
Emsom?ﬁf Srech OLIGHATH PE3YJIbTAThI AHKETAPOBAHMA
Tio/b

()
eiice MPOTPAMMBl U3 AHKET
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231



[0. C xaKHMM OTHUYSCKMMM  IPodIeMany
paspaboTIHKH HHTCPENCOB, KO8 MBTAIOTCS cor
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1

Hane Jyas 910 4 4acTo
' pelicTBWIMI 20
OTEPH uucpopual-ﬂ'ﬂl
s PACK T - yeTHpe OCHOBHBIE
MHBIX CHCTEM (pmc.

HWKE.
KOTOPBIX TPUBEACHB! HYE
1 cl’?émo?otoﬁnocrs __ CBOMCTBO CHCTEMBI BHITIONHATD CBOM

Gy 1060 BpEMsT IKCTUTY ATt
2 lemamngce'rb _ CBOWCTBO CHMCTEMBI KOPPEKTHO (Tak, Kax

oEAZRCT nons3osaTen) ~ paforaTh  BECh sanaHHBii  MePUON

3 BeioNACHOCTH — CBOMCTBO CHCTOMEL, rapaHTHpyonee, YTo OHa

fesonAcHa I MOTIEH 1 OKpYIKAIOIICH CPeIbl.
4 JamMIEHHOCTH —  CBOHCTBO  CHCTOMBI NPOTHBOCTOATD

CAY4aHHBIM WIH HAMEPEHHBIM BTOPKEHWAM B HEC.
PaGoTOCTIOCOBHOCTE M DE30TKAIHOCTH CHCTEM OOCYKAAMOTCA B

mape 17, DM NOKA3ATETM HOCAT BEPOSTHOCTHBIM Xapakrep W MOTyT
ObrTH BEIP@KEHBI KOMYECTBEHHO.
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Puc. 13.1. Cocma
431 C EARIOUUE HAOENCH
ocmu CLICH
1CALRy

Be3onacHOCTh W 3alMINEHHOCTL Penxo
SHCIOBBIX MOKA3ATCIACH, HO HX ' O
s MOJKHO CPaBHMBATH 110 1B oy
mmn ymsmﬁ. Hanp;MCp, 6c30naCHOm )rPOBH(;TH(;CmeﬂbHO:
6e30TIaCHOCTH BHA
ypo. , KOTOpas, B CBOK Oy MCHbIme
Be30MACHOCTH YPOBHS 3, M T CPEIE.  Mewmiye
JlonoTHMTEABHBIE  MEDHL  TOBBILAKONME vyl
HAZEAKHOCTS CHCTEMEL MOIYT DE3KO YBEIHYHBA iy
paspaborkn. Ha puc 13.2 nokasasx . e P
: a3 a 33BHCHMOCTS MEXIY CTO S
paspaboTKH H PATHIHRIMH YPOBHIMH DYHKUHOHANLHOM] ey
3aechk MOAPa3yMEBAcTCH, YTO (YHKIHO ) ey
= i : it HAIBHAS HATEKHOCTE Cosleps
» COCTABIAIOIIHE: paﬁoax NOCODHOCTE. DE30TKA3HOCTE, 6caomcnocm
E gm-m,om"cnonmmﬁ XapakTep wbucuuw;:
CTOMMOCTD mnmco HE [IO3BONNET IOBOPHTE O BO3MOKHOCTH
CO3AAHHA CHCTEM CO CTONPOLEHTHOH HAAEKHOCTHIO, TAK KaK CTOMMOC
MX co3nanKs OBu1a OBl 04eHb OOJIBIOH. e

|

>

Homt Coyem  Bucoew  Oes G
Moo SR

Puc. 13.2 3asu —
% CUMOCTITD MEHCOY CIOUMOCTILIO PaAIpABOMKY CUCTHEMD]

U €€ HAOCHCHOCTBIO
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pocTped? ~ana, o7 TOTO, aoBATEH MOTYT Mm&:«m =
s Oy €T sO°TP°6° .npo KTO i Ke KOMPaHMH-paspd
oy #WWMC cumTaTh WX eHaseK HBMA
ocKOaBKY oyt cneTemBl MOKET GuiTn OrpoMEA- Ana
5. Crowmoe? -k CUCTCMBI YIIpaBIeHIst peaxTopaM™
! mali OTKE33 MOXKET

: HH,
BIX IPAITOKE e, ST UMOCTE P (o o) (ol (3

HEK
1) pasvral
Tehcmm camoii cHCTEMET e
R s a0 MOAEPHAI Bt HEHANCKHYIO cHcTeMy
e MOIKHOCTD YTy HUATE
enHs

quenpl Ha MOREP
oyay ‘:m.:a%“mw, K KOTOpOH HeT nosepys TpyAHO YOy s,
MOAV:JMW mmgmocrb "pacnpene:lcua 10 BCEH CUCTEME
3 BO3MOEHOCTH KOMIIEHCUPOBATL

4. CymecTByHO?

> qenocTs  cHcTembl  ECm IPOTPAMMHAT

ccrema paboTacT foctoaHusH daxrop, X

KOTOPOMY oB30BaTENh MOKST NPUCTIOCOOUTHEH, nocTpous CBOK
toM. HeHAIeKHOCT CHCTCMBL, KAk TIPABMIO,

[pOABIACTCA gie3anno. HeHaneRHO® NPOrpaMMHOS obecneueHHe MOKET

HAPYLIMTH paboty BCeH CHCTEMBI, B KOTOpYIO OHO WHTErpUPOBAHO, ¥
JI@HHBIC nons3osatens 0e3 Ipe Iy NP ACHHA, HTO MOKET

JMETh CepBE3HBIE NOCTIE/CTRI.

5. Hemajeampie CHCTEMBI moryt OuiTh TpHYHHON TOTEPH
ymopmaun. COop 1 XPAHEHWE AAHHDIX — NOPOTOCTOAILAA npouenypa,
4ACTO AAHHBIE CTOAT HOITBILG, HCM KOMTIBIOTEPHAA CHCTEMA, Ha KOTOPOH
mmoﬁpaewnmo'm JlyOMpOBAHNE HAHHEIX I TIPE O TBPALICHHA MX
NOTEPH BONEICTBUE HEHATEIKHOCTH CHCTEMB! MOTPEOYeT 3HAMHTEABHBIX
YCHIMH # (PUHAHCOBBIX CPEACTE.
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il HaaemHOCTh CHCTEMbI SABUCHT OT Tex
rOKpaTHbIE TECTHPOBAH CHONOP
criocobeTByOT paspaboTk HE C wuemslo y m‘ 3patg
CBR3H MEKITY Ka C HAACHKHBIX CHCTeMm 8‘“ oYKy Ky 403
@AUCCTBOM [P0 M. : ;
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13.1. Kpurn4eckne cncrems;

06
) BIMHO OTK&3 CHCTEM, YIIPABIAEMBIX C NOMOIL,
ey106CTBA, HO OHH HC MPHBOAAT K JUTUTCIIBH 10 110,

AMEIOTCA CHCTEMBI, OTKa3hl KOTOPBIX MO BIM TTOCTIEAC TRy, hgbu*lie'}

JKOHOMHYECKHM MOTEPAM buzu TYT IIPUBOLHTS X 3navyy, Haky
; YECKHM NOBPEKIECH THTeI

yrposy yenoBe4YECKOH XKH3HH. TaKue CHCTeM “gM Wil cm]a;m
) Bl O AdBg

Y ECKIMU. BEHO Hasyn.

Kpun, OyHKHHOHATLHAS HANEKHOCTH Heo'éam

X0y

Moe

OBaHHE K : Bl
peb KPHTHYECKMM CHMCTEMaM, M BCE Ce cocra
(paboTOCTIOCOBHOCTE, GE30TKa3HOCTH, DE30NACHOCTE M 3aumm o
‘ CHHOCTE)
)

oucHb BakHEl. He M
eHEeE BAKEH A1 KPHTHYMECKHX CHCTeM y py
ICOKHi

YPOBCHB HAICKHOCTH.
?zc:z:ru’ Ip:po::::::: THNA KPHTHYECKHX CHCTEM,
. e e ﬂpm:e no obecnedennio Gesonacuocry
;e"l fne s e B;]:L'r K pa:ipymCHvHﬂM, coznacrt YTposy
= st oxpyaiomied cpene. B kauecrge
MBECTH MYy YNpaBjiCHHA TPOU3BOACTBOM Ha

XHMHYECKOM 3aBOJE.
2. CHcrembl, KpHTHYECKHE /I8 Le/IeBOro

CHcTeMbl, 0TKa3 KOTOPBIX MOXKET NPHBECTH K ommOKaM B JCHCTBHIX,
HanpaB/IeHHBIX HA 00ECTICYCHHE onpeaenexHOH uemu. [Tpumepon MOKeT
c.nymsm gasmlmouuaa cHCTEMA KOCMHHYECKOTO KOpabia.

mﬂ. ngr;u:lp;n KpuTHYeCKHe 18 OH3Heca (OrKa3 TAKUX CHCTEM
il o mmpou oHu mcnons3yerca. [Ipuvepon
T was cuera KIMEHTOB B DaHKe.
L K KPMTHYECKOH CHCTEMBI 4acToO O4eHb BCl
. mgmﬂe Pacxozl, CBA3AHHBIE C BHECCHHCM M3MEHCHHA B
pacxmom, ee sauencon, KOCBEHHBIE PACXO/Ibl, HAMPHMED cyaebHsie, ¥
o chémuucnemm B Gusnece. W3 BBICOKOH BO3MOKHOH
OTKa3a JYET, 4TO KA4eCTBO METO/I0B paspadoTKy H CaM

HA3HAYCHNS,

uka. Ona
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aBOTKe TPOrpaMMHBIX cHCTeM, A

eTHUTH, YTO (byﬂmmma.amﬂax

nousTHe. PaccMarprBad HANCKHOCTD
pu TMNA CHCTEMHDBIX

m.a.obarbcn s pas
weron @

1. AnnaparHeie cpe OTKAZHIBAIOTIME mbo w3-3a
aHus, MO0 W3-33 OIIMOOK M3IOTOBIICHAA, b0 w3~

7. [IporpamMHOe obecreueHHe  CHCTEMB, KOTOPOE ~ MOWCT
HOOK MUO0 B TEXHWHECKIX TPeOOBAHMAX K CUCTEME,

& CUCTEMBL, MO0 B TIPOTPAMMHOM KOJE.
3. YeJioBEUECKUM daxrop, KOTOpBIA  CBOWMH NEeMCTBHAMM

[IPaBHIIBHYIO paboTy CHCTEMBI.
Taxym 00pa30M, SCAM LD COCTOWT B TOM, WT0OBI MOBBICUTE
GXOWIMO PACCMATPHBATH BCE ITH ACTICKThI BO

HATEAHOCTS CHCTEMbI, HEO
JKCHWE Ha HECKONBKUX NPUMEpax B

gaUMOCHA3H. S TOACHAKD 37O TIONO

JpYTHX rasax TOM HACTH KHHTH.

237




13.2. Crcrembl, KPHTHYECKHE N0 06 s v
Ollamoc
T

B arost painenie B KAICCIRE NpHMepa: Cheeay, 3
obecrieyerio OE3ONACHOCTH,  PACCMOTPHM iy x.' :
JO3MPOBKOM HMHBCKLMH  MHCYTHHA  1pu 33603:)' Ylpagy, # 1,
[Tpeamionaraercd, HTO DOTBIMIMHCTBO mra'l‘c,qeﬁBaH"" ‘lw_u;}.m
npeacrasienue 00 31OM 3abonesanMu u ero e u\q’cm
ommucapa B 1nase 9, rae Omuna npen chc"am:e. ?;a Ulee

OPags

cneLHhHKaIHY.
Jluaber — 3a00NEBAHME, NPH KOTOPOM YENOBEYCCK] o
Moker BHpaloTdTE JOCTATONHOE KOTHYECTEO rOpMoa ":I‘umm,, 4
0]‘0

MHCYJIMHOM M PEIYIHMDYIOHIETO COACPAAHMC cCaxapa Kpo
YPOBCHb HHCYJHHA B OPraHMIME OYZeT HM3GKTOWHEN mnu. Ec
: HaHye

caxapa B KPOBH MOXKCT TMOHMSHTBCHA. YTO BICHeT 33 COGHSP
Cephe3HBIe TIOCAEACTRHS — MPCKPAIIEHHE MATARKMA MO3ra, np,,,,,o" OYern,
noTepe COSHAHWA M JIAKE JCTATBHOMY Mcxoay. Ecmm e ;L'u.uuce K
BaIpa0aTHIBACT HHCYJIMH B HCAOCTATOYHOM KOJHYECTBe, 1o Pranmpgy,
caxapa HIOBRIACTCA, YTO TIPUEOIHT K HAPYIICHHIO Ipetii, 3a6o$§0m

MOYCK H BCEro OpraHH3Ma.
Braronapa NOABIICHHEO MHHHETIOPDHBIX JdaTIHKOR CTano

BOSMOKHBIM CO3NAHHE ABTOMATHIMPDOBAHHOH CHCTEMBI  Hirkesyn.:
uacyauHa. OHAa KOHTPOOMDYET YPOBEHB Caxapa B KPOBM, u elclzu
HEOBXOTMMO, B ODFaHM3M BBOKTCH COOTBETCTBYIOMIAN /1033 HHCy 1y
KoHeqHO, TAKHE CHCTEMBI MOTYT TIOKA pabOTaTh TOIBKO B CTALMOHapiy
yenouax. B pamsuedies, OyAydH noakmoueHHbIMM K 4CI0BeKy, onm
CTanyT AOCTyHHEl ITHPOKOMY KpyTy 60bHBIX HabeToM.

Ibu paboThl TAKOH CHCTEMBI MMKDOAATYHMK BAMBIACTCA B Teio
BONBHOrO. DTOT JATHHK KOHTPOIHPYET OfPEAC/ICHHBIH NapaMeTp Kposy,
KOTOPBIH XapakTepu3yeT ypOBEHb Caxapa. Pesynbrar nochinaercs s
KOHTPO/IbHBIH OJ10K, KOTOPBIH BRIYMC/IAET YPOBCHE Caxapa, onpeaeniet
HEOOXOAMMYIO HO03Y MHCY/IHMHA M [OCHUIAET CHIHAN JJIA HHBEKIUMH
HOCTOAHHO NOACOSAMHEHHOH urae. CoBepHIEHHO OYEBHIHO, YTO TAKOH

CHCTEMOM JI0/KHA YTIPaBIATS HanekHas nporpamma. Ha puc. 133
TOKA33HEI KOMIIOHEHTS! H OPFAHH3ALMA CHCTEMbI JIO3UPOBKH HHLEKIMA
uHcynmHa. Ha pue. 13.4 noxasasa moaens NOTOKa JaHHBIX, T1€ BUHO,

Kak BXOTHOE 3HAYEHWE YPOBHA caxapa B KPOBH npeodpasycrca b
TIOC/IGAOBATENPHOCTE  KOMAH  YNIDAB/IEHHA JI03UPOBKOM  MHBEKINA

uncymma.
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Siebeat el QOFUPOBKY WIHEXYUTL UHCYAUHA
Smpyxmiypd cu
¢ 13.3.Cn

PO
==

Pu

e OUHHBIX Cucmembi 003UPOEKYU UHBERHUN

Puc. 13-4, Mooeas nomo
UHCYAUNQ

HajexHoCTh CHCTEMBI  JIO3MPOBKH MHBEKIMM  WHCYIIMHA

aKTepu3yeTCA TpeMi COCTABARIOMIMMH. ;

| Paborocnocofuoctn.  Tlpy BOZHUKHOBEHMM KDHTHUECKOW

CHTYAIUMH CHCTEMA JIO/IKHA GbITH TOTOBOW BBECTH HEOOXOMMMYIO O3
HHCYIMHE.

2. BejoTKaIHoCTh.

CHCTEMA JIOMKHA [TPaBHITBHO ONMpeNeMTh 03y

3. besonac
upEIMEPHON [I03e MHCYIIMHA,
Goastoro, Heobxomwmo 100
cuoTeme He Obu10.

B 2aBMCHMMOCTH OT YpOBHA caxapa B KpPOBH
WHCY/IHHA W BBECTH €€

HoCTH, OTKA3 TAKOM CHCTEMBI MOXKET TIPWBECTH K
4TO MPEICTABIAET ONACHOCTH JUTH KU3HW
WTBCH, WTOOBI TAKOrO POAA OTKAIOB B
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B mocneaylomMX IIaB3X DAshACHNEeTCH Xax
: ¥

MOIKHO TOYHO OIMPEACAMTD H NMPOBEPUTS, TH COCran
AR
Klul"c

13.3. PaGoTrocnocobrocTs u Ge
30““8’3"“_.1‘

B oJroM pasaene odcyxkmarworcs
ABe Gnmk
cocTasngroumme PyHKUMOHATLHON HANEKHOCTH — page 0 Cagg,
Gesorkaznocth. [10a paboTOCNOCOGHOCTEIO CreTeny, TOCII0c, c"ﬂac
CIIOCOOHOCTS  MPCAOCTABARTL  MONB3OBATE IO Bce"onpaayuna: K
CHCTEMHBIC CCPBHMCHI 10 MEDE BOZHHKHOBCHMS no ~Hm"-"‘0nn\, ;
Be30TKazHOCTS — ITO CHOCOBHOCTE CHCTEMBI npe nocg’:(moc.m Spoe
CEPBHCBL KOTOPBIC 3aN0KCHBL B CHCTEMY ee Ccrieig AT pmem,o, '
Pmalmcﬁ } e
caenyet, 910 e30TKasHOCTE Gonee ObuIMH nokasatens, pyy,. 13 310
ceb CBOMCTBO PAbOTOCTIOCOGHOCTH, MOCKOMEKY comy oo
paboTocnoco6HA, TO 0 HEe30TKAZHOCTH BOODIE PesiH Wty 1e EMA e
Ongnako HEOOXOMMMO H DasiH4aTh JTH CB()ﬁLTB&\'Q;KcT‘
TpeGoBAHKS K PABOTOCTIOCOGHOCTH M GC30TKATHOCTH B pashi Cr:" Kak
MoryT OBITs pasnuiEsl, Hanpumep, HEKOTOphE CHCTeMEI Mor -,‘Crenm
CPaBHMTENBHO HacThie COOH, HO OHH TaKke Moryr ? 5"'%“‘
BOCCTAHARTMBATHCA TIOCIE COOSB. Y TAKHX CHCTEM CPaBHHTeN: o ”"‘CIDO
TpeboBaHia K 0e30TKa3HOCTH. B 10 3K€ BpeMa OHHA MOTYT UMeTh p; 1:<3)K,<:e
1peboBaHna K paborocniocobHocTH B CBA3M C l{eoﬁxo,mmcyb,;
HENPEPHIBHOTO OOCTYAHBAHHS NO/IE30BATENCH.
Harnagssii npuMep TAKOH CHCTEMBI — KOMMYTATop tenedony
J OH
cranmmy. Cruvas TpyOKy TeneOHa, MOMB30BaTEIb CIBIIIMT 3ymmep
O3HAYAIONIME, UTO "AMHME CBODOAHA" M CHCTEMA rOTOBA BHINOMHMTL
TpeGosatms noaszosaten. B cayuae cOOA TaKas CHUCTEMA JI0JTAHA OriTs
nerko BoccraHasauBaeMa. KommyTaTtop TeneHOHHON CTAHUMK HMmeeT
cpejicTBa IS BOCCTAHOBJICHMA HeNpPaBWILHOW PaboThl U paspeiuaet
NOBTOPHYIO NOMBITKY COCAMHEHHA. 310 BRITOMHACTCA O4eHL DhICTPO, U
abonenT TeneOHa MOXET Jaxe He N09yBCTBOBATEH, HTO bBi1 cHoit. B
TAKOH CHIyauM¥ OCHOBHBIM TpeboBaHHeM K by HKIHOHATBHOH
HANIEAKHOCTH CHCTEMbL ABIACTCA DE30TKAZHOCTD.
Jlpyroe pasiuune Mesly ITHMHU TOKa3aTEIAMM 3aKITI0UACTCA B TOM,
410 paboTOCTIOCOOHOCTE CHCTEMBI 3ABHCHT TAkue OT BPEMCHH, KOTOpOE
Tpebyercs /1A yCTpaseHus HewcnpasHocTH. Tak Kak, eC/ CHCTeMa A
OTKa3BIBAET OJMH Pa3 B I0Z, a cucteMa B oTkashiBaeT pas B Mmecatl, T0
cuctemMa A Oonee manexHa, uem B. OaHako, ecid CHCIEME A
HeOOXOAUMO TPH [HA JUIA BOCCTAHOBJCHMA PAbOTOCTIOCOOHOCTH, i
240

B aan 91010 11°°’“"‘°‘::': ';\”"& .‘U MHHYT, T0 Gea0TRaaHoCTs
B semie, €M cucTe! < MICXOIA W3 3THUX coobpamenwit
KOpeL pribcper cucTemy B, uem A
S ¥ paboTOCHOCOBHOCTE  CHETEMES MOTYT Gurrs
e Hb! posiee TOHHO CICAYIONIMM 0Dpaszom,
i. Bc;o'ntl'mocn- ~ 10 CHOCOOHOCTL  CUCTEML! BE30TKAIHO
pa5 aTh onpeneneHHoe BpeMa C YKasamiol LENbio B ONPCasICHIONM
oXpyREHHEL 6
2 pgﬁm'ocnocoﬁnocrb T0 CTIOCODHOCTE CHCTEMBI NIPARMILHO
m,m-unompona'rb # IPEAOCTABII Th BOBPEMA TPEOYEMbit COpBUCHL
Onua 13 PAKTIHECKIX npodaCM, BOIHMKAIOINAR TIPU paspaboTke
4aKTHOMACTCA B TOM. MI0 HAW WHTYWTMBHBIC TOHATHA

gatens C

Emn::;l 2 = pawnocwuocm HACTO OKA3IBIBAIOTCH WP
He30 e OHHBIX BHIC (hopMY JIMPOBOK. Tpu PAcCMOTPEHUY
pyB SKHOCTH CHCTEMB! JO/KHLL ObiTh NPHHATE ®O

¥ yuxmmmm’“()ﬁ Hane

Bﬂmam!c
s KOTOPO
5 OZTHOM OKPY

OKpYKCHUE, B xoTopoM Oy/IeT NEHCTBOBATE CHCTEMA, M TIRTH,
{i OHA MCTIONTB3Y CTCA. Cne0BaTenbHO, OLEHKA HC0TKATHOCTH
JKeHVH He 0OA3ATEIIBHO TIEPEHOCHTCR B JIPYTOR OKPYKENME.

i€ CHCTEMA HCTIOB3Y CTCA TO-APYTOMY.
s npraMEpa paccMOTpyM BE30TKA3HOCTL CUCTEMEL POTPAMMHOTO

oBecTIeHEHIA B ABYX Cpeaax (OKPWCHH“) —~ B Ohuce ¥ B YHUBEPCHTETE.
B oduce OAR30BATEIN CTPOro CACAYIOT HHCTPYKUMAM no pabore ¢
cucteMOﬁ 1 HE UMEKOT BPEMCHH 1 BO3MOKHOCTEH JKCTICPUMEHTHPOBATE
¢ uelt. B YHWBEPCHTETCKOH CPE/IC CIYACHTL! 1ano6ym BCE BOIMOKHOCTH
cucteMbl U YACTO HETIPEIBAICHHBIMH CIIOCODAMM, YTO MOKEYT TIPUBLCTH
« OTKA3AM CHCTEMBI, KOTOPBIC HMKOT/A OBl HE BCTPETHIVCH B OPUCHOW
cpene.
Takske BAKHS! CIOCOOBI WCHONB3OBAHMA CHCTEMBI W DEAKINAA

qenopexa HA €€ padoTy. [lpeacrasum cebe. uTO Y aBTOMOOMNA
{eCTIpABHA CTEKIOOTMCTUTC/IBHAN CHCTEMA = MPOMCXOAMT COOK B
padore CTeKIOOUHCTHTENEH. B JommByi0 noroxy padora 108

cuCTeMBl OHCHB  BAXKHA. Be30TKa3zHOCTh TAKOW CMCTeMBel Oyaet

ONPEIEATECA MECTHOCTBIO, TAC TPOMCXOLUT NERCTBYS, W peaKuwmeht
poqutena. [lna BOIMIEHS W3 Cyorna (BRakHsA KNIWMAT) 3TOT OTKa3
fyner Goiee HYBCTBMTCICH, “EM JUIL BOAMTENA 13 Jlac-Beraca (cyxo#
cmanar). Bomwress w3 Cvotna BT CHMTATD, YTO CHCTEMA HE ABNASTCA

Ge30TKA3HON, B TO BPEMS Kax BozwMTek 13 Jlac-Beraca BOOOIIE HUKOT /A2
He CTOAKHETCH ¢ TON MPOdIEeMOH.
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B onpeaencHHH PabOTOCNIOCOBHOCTH M Ge30TKAIHOCTy CheTe
mccxﬂmma THXKECTh M NOCTICACTBHA OTKA30R CHCTOM Y, My Mo
D GchHO HEOGIPAATAHM OTKASM, KOTODHIE MMCIT o M
HOGHEACTSHA; OT ITOro 3ABHCHT BOCHPHATHC GE30TKAZHOCTY c:esm,,c
Hanpumep, padoTd aBTOMOOHIBHOIO JBHIATENS, KOTOpRI) uaeim':""-
cpazy moCre 3AMyCKa, & SATEM HOCHE Nepesanycxa paboraer ue
) . Ho 270 HE 3aTparMBacT HOPMANLHOrQ panyg,
g oOnan Peaangg
3KCUTYSTALMH aBTOMOOHLL
Cupraercs. 4TO CHCTEMa BEICT cebs HaueMmHO, ecnu ce BaGs
COOTBETCTEYET SATAHHOMY anropuTMy. OIHAKO BOIMOXI: C“Wam;a
xoraa paﬁom CHCTEMIM HE BCEM COOTBCICT! s
onp3osareiei. K CORaICHHIO, CHCTCMHBIC TpeboBanMs Yacto Gy,
- ' PaspaboTun paiox
HTM  HErmONHEI HiTH HEKOPPEKTHBI, pa KH B TAKNX Cryypgy
OIDKHBI CAMM PEIIaTh, KakK Ovaer sectH ceba CHCTEMA, HO, e !;Ccrm
SBRISACH CTICLIHATTHCTAMH B KOHKDETHOH 00/1ACTH TIPHMEHEHMS CHeTeny,
OHM HC MOTYT Y9eCTh BCE (aKTOPEI M 3aNPOTPAMMHMPOBATH Takoe
[OBEICHAS CHCTEMBL, KOTOPOE HEOOXOMMMO MOIB30BATEINO,
Kak moKash/BaeT OIbIT. HaMOONEe BAKHBIMH COCTABIAIOM MG
HOM  HANEKHOCTM  SBIMIOTCA  Oe€30TKasHOCTh
paboTOCTIOCOOHOCTD. Ecqu ke CHCTEMA HEHAZCAHA, TO Tpymio
rapaFTMpoBaTs ©¢ 5e30MACHOCTS WM SAIMIICHHOCTS. Henanexsocts,
cucTeMBl BiedeT 3a CoBOH OONBHIME MATCPHATBHBIC MOTEPH, Takwe
CHCTEMBI PHOOPETAIOT pery TalHIO HEKAYECTBCHHBIX M B JATbHEHIIeM
Be30TKa3HOCTh CHCTEMBl  OIIPCACIIACTCA OTCYTCTBUMEM  cHOEB.
Orkassl CMCTEMBI  MOTYT NPOACXOAMTH HM3-3a  ILIOXOTO  wim
HENPABAMITLHOTO 6 ODCTYKMBAHNA, MOTYT OBITH CACACTBHEM OINHOOK B
ATrOPHTME, @ MOTYT ObITh BhI3BaHbI HEUCIPABHOCTAMM CHCTEM CBAIH.
Onpako B0 MHOTHX CIyHasX TPHYHHOH OmMOO4HOro NOBEACHUSA
CHCTEMBI ARIAIOTCA Ae(EKTE B CAMOM CHCTEME. Ilp1 paccMOTPEeHUM
Ge30TRa3HOCTH TIOJIE3HO TIOHMMATD PA3IIne B TEPMHHAX cOoti, ouubka
¥ omxay, KoTopsie onpejeneHs! B Tabx. 13.1.

TatGmna 13.1, Tepmunonorns 6e30TKA3HOCTH

__Tepwun _ Onucanne =
O1xa3 CHCTEME Hpexpawenue GyHKUHOHUPOBAHUA CHCTEMEI |
Crcressmie | OmmOOYHOE NOBEACHHE CHCTEMBI, HE COOTBETCTBYIOUIEE €8 :
ownbxu crieuupHKaLy _-J
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T _
I-(‘Go" cucTeMbt | HenpaBuasHoe NOBERSHE Creron s :
A€ CHCTeMBL MeTpen i
BAICHWOS
paspaboTaHram =

- !
Henepueie aetictana mnb';oaane.rm,.nummeT&;ﬁ— Tﬁo —
8 pabore |

_SHCTEMEL

|
Oumbra |
oneparopa |

Coon He ODAATENBHO NPHBOMIAT K OTKRAIAM CHCTEMEL, NIOCKOTBKY
OHM MOTYT OBITh KPATKOBPEMEHHBIMM W CHCTEMA Moxe"r p “ﬁ;“‘ﬂ)“
HOPMATEHOMY (QYHKUMOHMPOBAHMIO Daubine, yem NPOMIORIST OTRa:
CycTeMHBIC OMHOKH Takke He odazaTensuo NPHBOIAT K OTKA3AM
CHCTEMBL, TAK KAK CHCTEMBI MMEIOT 3aUMTY, rapaNTUpYIONNIO. wTo
OmMOOHLIH PeHUM Oy IET ODHAPYIKEH W HCTTPABIEH. A
Tepmusonorms, npuseaensas 8 Tabn, 13,1, nomoraer nowsts PR

NMONOAHAIOMMX JIPYT APYTa MONXOAR, MCTIONBIYEMBIX L% TIOBLITICHMA
He30TKAZHOCTH CHCTEM.

1. Mpenorspamenne cboes. [lomxon x papatomke TIO,
MUHMMM3HPYIOIIMH  BOSMOKHOCTE  TIORBICHWR  OWWOOK  WWITH
OOHAPYKMBAIOWMA OMMOKM UPEIKIE, HEM OHHM NPHBEAVI K COORM
cucTemsl. TIpUMEp TAKOTO MOAXOAA — MCKIKNMCHAES TIONBEPKEHHEIX
OMUOKAM OINPEENICHHBIX KOHCTPYKUMH f3hIKOB IPOrPAMMUPOBAHWS
(manpwMep, ykasarened) W TOCTOSHMBIA AHANWS TPOTPAMM TR
OOHAPY/KEHMA PASTHUHBIX AHOMATMHA NPOTPAMMHOTO KOJA (CM. riasy
19).

2. Ofnapysenne ommbox u ux ycrpanenne Monomssosanue
Pa3sHOODPA3HBIX METONOB NMPOBSPKH CHCTEMBL B DAAIMMHBI DAMMAN
NO3BOJACT OOHAPYAKNTH OUIMOKM M YCTPAHMTE KX /10 BBO/JIA CHCTEMBL B
IKCIUTYATALMIO. PEerymipHO¢ TECTUPOBAHME CHCTSMBI H ¢ OTiaxa -
NpUMEp JAHHOID NOXXO0/A,

3. Yeroimeocrs & cfosm.  Menonsiosanme  CORUMANSHEIX
METO/IOB, TAPAHTUPYFOIMX, YTO OMMOKH B CHCTEME HE IPHBC/YT K cOosM
¥ YTO COOM HE TIPHBEYT K OTKA3AM CHCTeMl, [IpHMEp TaKOTO NOAXOAR
PHUMEHEHHE CPEICTB CAMOBOCCTAHOBACHHA CHUTEMM € HCTIONL30BANAEM
Ay OAMPOBAHMA MOy JICH,

Pa3paboTka CHCTEM, yCTOHMHBBIX K choaM, ormcara & riase 18, rae
TAKKE KPAaTKO OOCYKIMOTCK HOKOTOPHIE METOAS MPEAOTBPAIEHNR
c6oen, Merost paspadorkw [10, peioTBpatIIouIHe CO0H, MPHBEACHH
B riase 16, BOMpock! 00HAPYKEHWT CHCTEMHEIX OUIMOOK QOCY WAAIOTCA
B rasax 19 u 20
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Puc. 13.3. [poepammyan CUCTEMA KAK OMOOPANCEHUE EXOONBIX Oay1ip;
HA MHONECTBO ENXOOHBIX OAHHBIX

[TporpaMMHbIH oGOfi NPHBOAMT K OTKAasy CHCTEMBL Korja
“ofoliHbH" TPOTPAMMHBIH KO BBINOJHACTCH HAN  OTIPEACICHHbIMY
BXOMHBIMH J(AHHBIMH, NPHBOIALIMMH K cboro cucTembl [lpu 31om
MporpaMma MOKET KOpPEeKTHO paboTaTh HAa JApYI'MX BXOAHBIX JaHHbIX, Ha
prc. 13.5, 3aMMCTBOBAHHAIM 13 paborsr [221], MpOTpaMMHas Cucrema
NPCACTARIICHE KAK OTODPAKEHAE MHOKECTBA BXOHBIX JAHHBIX (BX0m10B)
Ha MHOKECTBO  BRIXOJHBIX  JAHHBIX (seixomoB).  Ilporpamwma

BXOAHME JAHHEIE, TI0TyHas BHIXOAHBIC IAHHEIC.
HekoTopsie H3 BXOIHBIX JAHHBIX (cm. puc. 13.5) mpusoasT x
OTKa3aM CHCTEMbl, B Pe3yiIbTaTe nporpamma reHepHpyer OIHOO4HbIE
BHIXOJHBIC JaHHBIC, DE30TKAZHOCTD NPOrpaMMHOrO  obecredenns
XApAKTEPH3YETCA  BEPOATHOCTEID,  © KOTOPOM TIPH  BBITIOJIHEHHH
[POrPaMMBI CPE/TH MHOKECTEA BXO/HBIX JAHHBIX BCTPETATCA TAKHKE, YTO
NPHBEIYT K OMIHOOYHBIM PE3YIbTATAM BbIMHCICHHH.

Cymecrsyer CIOKHAs B3AMMOCBA3L  MCIKIY Hab01aeMOH
Be3OTKAIHOCTIO CHCTEMBI M KOMHYECTBOM CKPBITBIX IPOrpaMMHBIX
Aepexros. B paGote [239] nOAMEPKHBACTCA, HTO HE BCE MPOTPAMMEHBIC

OWHOKH B PABHOH CTETeMM BLI3BIBAIOT OTKA3 CHCTCMSI. O6BIMHO B
MHOMKECTBE BXOIHBIX JAHHBIX |5, NPUBOAAIIAX K OMIHO0YHEIM BHIXO/IHBIM
JBHHBIM, HMEETCH P AAHHEIX, BEPOATHOCTD BbIOOPA KOTOPBIX GobLLE,
HEM y ZIPYTHX JAHHBIX. ECTH 3T BXO/IHBIE JAHHBIC HE TpelyIoT Uld CBOCH
;‘g:aﬁorm to# wactH I10, kotopas copepKuT OMMOKH, TO CHCTEMHbIX
He Oyzer. Taxum o6pasom, GE30TKA3HOCTE CHCTEMbI 3aBHMCHT
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[IPEHMYIIECTREIINO OT KOAWMECTBA BXOMITEIX JAMHBLIX, TIPUE e
OmUOOMHEIM  PE3Y/IBTATAM BO BPEMA  HOPMATLHOM 3xcm|y2n:auwu

cucrempl;, (COOM  CHCTCMEL, KOTODHIE MNPOABANIOTCK  TONEKO B
HCK/MOYHTENBHEIX CHTYALMAX, MAI0 BIMAIOT HA €€ HANCIKHOCTE

HAZCKHOCTH CHCTEMBI  CHH3AHA C BEPOATHOCTRIO OMWOKH,
npouwmomcﬁm BO BpEMS OSKCILTYATALMW CHCTEMEL Y CTPAHSHME
nPOTPAMMHBIX OMMOOK B PEAKD MCNONb3YCMEIX CHCTEMHBIX MOIYNAX
MAJIO TIOBANACT HA NOBLIIEHHE GesoTkaznocTH cuctemst, B padore [239]
[10Ka3aHo, YTO ycTpaneHue 60% nporpammii onmdok Tonbko Ha 3%
NIOBHICHT 6c30rxa:m(zcn. CHCTEMBI, DTO0 TNONTBEPAJACICH W
HCCIENOBARMAMH OIMOOK B MPOFPAMMHEIX npoaykrax [BM. B pabore
[4] noKa3aHO, HTO MHOTHe OIMOKH B IMPOTPAMMHBIX TIPOAY KTAX PEANbHO
BLIHBAIOT COOM CHCTEMBL [IOCNIE COTEH WIM ThiCAM MCCAUCH
JKCTUTY ATaLHH.

Cre0BaTETbHO, TPOIPAMMA MOMKET CONCPKATE OMMOKH W BCC Ke
auabIBaTh OBEpHe nomp3orarench. COOH mporpaMmbl "HMKOrAA We
GyayT BOHMKATH, ECITH HE BHIOMPATE BXOIHBIX [AHHBIX, BCAYNIMX K
cHosm. Kpome TOro, OfbITHEIE TONIL30BATENM HacTo pabormoT, 3Has 00
omHOKax MporpaMMHOro 00SCNCYSHUA, BLI3BIBAIOIAX COOM CHCTEMEL U
ymeno mideraloT wx. Yerpanesue ommMboK B Takux Ciayuasx He nacT
TIPAKTHYECKH HUKAKOTO NOBBITIEHIA HANCHKHOCTH.

Puc. 13.6. Hcnonb306auue MHOJCECTNBA BXOOHbIX OANHBIX pasnbmu
NONB30BAMENAMY
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Kapkpii O/TBIOBATEID CHCTEMbI MO-CBOSMY H30EraeT "ermpey
CHOTEMHBIMH OIIMOKAMH. OmmnOkH, ¢ KOTOPBIMH BCIpEuacten g,
onb3OBATEE, MOTYT HHKOTAS HE BCTPETHTBLCR ZPYIOMy. Ha puc. 13 (:
OKA34HO MHOKECTBO BXOJHBIX JAHHBIX, HCTIOILIYEMbIX Pa?be;;
oK e e, BHOpUTE NOTONIIe ey 3

_ ¢ BXO/HBIMA AHHBIMH, IPHEOIAIMIMMH K choro C“We;,u"
[HosToMy HOIE30BATENS 2 Gymer CTAIKMBATECH CO COOIMM Cueteyy,
[Tons308a1e1H | u 3 HMROIZA HE HCTIONBL3YIOT BXOAHBIX mm-
x COOM> CHCTEMBI, — JUIN HHX TTPOTPaMMHOC obecrieyenye

peera Oyer 6e30TKa3HO.

Ul
"¢

13.4. BezonacHOCTH
BeionacmocTh  CHCTEMBI  —  3TO CBOWCTBO,  OTPakaiomee
criocOGHOCTS  CHCTEMM (YHKUHOHHPOBATE, HC YTPOXAS JUOUM iy

oKpyZaOmeH CPeie. Tam, rie HE30MACHOCTH ABIACTCA HEOOXOMMMbny
ATPAGYTOM CHCTEMBL, TOBOPAT O CHCTEMCE, KPUTHYECKOHM 10 0becneyermo
' IpumepaMH  MOTYT CYKHTL KOHTPOMHDYIOIHe i

5e30MMacHOCTH.
& CHCTEMB! B aBHALIMM, CHCTEMbI YIPABJICHHA poneccamuy

YIPABTIRIOLIH
Ha xHMHYeckHx H (papMatleBTHICCKHX 3aBOZax M CUCTCMBI YTIPABIEHM1A
ABTOMOOHIAMH.

ViparieHHe ~ CHCTOM. KPHTHYECKHX no obecrnevenmio

Ge30NAcHOCTH, TOPA3A0 MpOIE OPraHM30BaTh ¢ NOMOIIBIO AMTIAPATHEIX

cpesicrs, wem [10. Onuako ceif4ac CTPOATCS CHCTEMBI TAKOH CJIOKHOCTH,
4T0 YTPABICHHE HE MOKET OCYIICCTRIATLCA TOJBKO AINTAPaTHEIMK

cpecTsamy. M3-38 HCOOXOAMMOCTH YTABIATH GONBIIAM  YHCIIOM
CeHCOPOB M MCHOTHHTCIBHBIX MEXAHA3IMOB CO CIOMHBIMH 3AKOHAMH
ynpariensn 1pedyerca yNpaBiagioumee nMporpaMmMHoe obecrieyenne. B
KauecTBe PAMEPA MOXKHO TIPHBECTH CHCTEMBI YIPABICHHE BOCHHBIMH
camoneramy. OfM TpeByioT NOCTOAHHOTO MPOTPAMMHOrO YIIPAB/ICHHs
CaMOJICTOM, FapaHTHpYIOHIero 6e30NacHOCTh NOJIETa.

TNporpammsoe ofecneueHye paccMAaTPUBACMBIX B ITOM pasieic
CHCTEM NIOAPA3ACAACTCA HA JIBA KIACCA.

I Mepsusmoe mporpammmoe oBecniedernue, KPHTHYECKOE 10
kpurepuio Gezonacsocrs. D10 [10 Bruouaercs B CHCTEMY B BHIC
otaeasHoro 610k ynpasaenus. Henpasunsras pabora rakoro 10 moxet
BerTe MpUHHOK OTKA3a 0OOpYNOBAHMA, BCCACTBME KOTOPOTO MOMKCT
BOSHWKHYTh yIPO3d OKM3HH 49ENOBEKA WIM HAHECeHWs Bpeaa
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. __aan

eit cpeme. A ocobo 0b
oxpymwouu:loroc&ecmqeum. O OOPalAO BHMMANME Ha roT KNace

2. Bropatmoe MporpaMMuoe ob
KpuTEpHI0 GezomacsocT, Ot0 1O e:::::::;;‘ "gg;;‘:);ﬂ‘m no
npuBecT! K HETIPCIBMACHHEIM  TIOCHENCTBHAM. TIpumepamu u:::r‘
chy)l‘l‘r"’ ARTOMATH3IMPOBAHHBIC CHCTCMBI B TEXHWKE, chpaBWIbl{-aﬁ

14 KOTOPbIX MOJKET TPHBCCIH li onmMbkaM B pabore ofvexta w
[OCTABMTE TOZL YTPOSY JKWSHb JHONCH. JIpyroft ipumep raxoro TIO —
wemauMickas  0aza  JlAHBIX,  COACPHANIAR  OnmMCAHue :ncxap&m
npem.agnaqemm nmmsrrmu. Onmbxu B8 Iro#t cucteme Mory';
APHBECTH K HEHPABKIILHOM AO3UPOBKE NPENAPATOB.

Be30TKa3HOCTh W 0€30TIACHOCTH CHCTEMBL — BIAMMOCBA3AHHKC, HO
OHEBWITHO, PAasTHIHBIC COCTARIRIONING byHKuMOHALHOR uug,;\m“
KoHeHO, CHCTEMA, KPUTHMECKAA MO obecneverio e R
O/DKHA COOTBETCTBOBATE CBOCMY HASHACHMIO 1 hyHKIVORHpOBATS s
otxason. Jiui 0BeCTICUEHHA HENPEPRIBHOTO bynxumonMpoBanMs nake B
cIy4ae omMOOK OHA NOKHA MMETh 3AMMTY OT choes. Ommaxo
OTKa30yCTORMBOCTE  HE  TapaHTHpyeT 0e30macHOCTH  CHCTEMEN.
[TpOrpaMMHOE obecneveHHWe MOMKET TONBKO OfWH pas cpadorars
HENPABHJIGHO, 1 ITO MPUBEIET K HECHACTHBIM CITYHaiM.

Henp3n OBITH HA CTO MPOLCHTOB YBEPEHHLIM, YTO CHCTCMHOE
pporpammiioe  ObecTieueHue Ge0nacHd W OTKAIOYCTONYWBO.
BesotkazHocts [1O HE rapanTHpYeT ero De30macHOCTs 1o pa;y TIPYIMH.

1. B cucTeMHOM CrclM(pHKALMM MOKET OBIThb HE Onpeseneno
[OBCACHHE CHCTEMBI B HEKOTOPAIX KPHTHHECKUX CUTYALMAX. Bricoru#
MPOLEHT c00EB CHCTEM — PE3YABTAT CKOPES HEBEPHBIX WM HETMOAHBIX

oBaHMiA, eM onmbok nporpaMmuposanus [49, 109, 226, 252, 8%,
20%, 29*]. Ilocne w3yucHHA onMOOK B MporpaMmubix cucremax Jlyry
(Lutz, [226]) nenaet BRBOA:

" TPYAHOCTH ¢ gopmy upoBkoil  TpefoBanmit K
paspabarpiBaemMoii  cucrTeme — OCHOBHAR npuunsa  ommbox
NPOrPAMMHOIO  ofiecrievienns, CBIBANHLIX ¢ 0e30NACHOCTBIO,
KOTOPbIC HEJIL3S BLIIBHTH /10 COOPKY 1 TECTHPOBANMS cncrembl’

2. Coon B pabore ANUAPATHBIX CPEACTB MOTYT MPHBECTH K
HeNMPEACKA3YeMOMY  TOBCJICHWIO ~ CHCTCMBL, B pesysbIaTe  HMero
nporpaMMHoe  ofecrieueHue  CTAIKMBARTCR - C HENpe/IBHICHHON

curyaumeil. Korpa cHeTemubie KOMTIOHEHTB! ONM3KM K COCTORHWIO

OTKA33, OHW MOTYT BECTH celst HEYCTOMMHBO M TeHCPHPOBATH CHIHANKL,
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HHBM O0PasOM.
3. OreparopsL paboraroutHe ¢ CHCTEMOHR, MOIYT BHec
1 B OCODBIX CHTYALIAX CIOCOOHBI TIPHBECTH K 6o
ARCKIAOTHHECKHH TPHMEP

xoTOpHIC MOTYT Gerrs  0OpaboTaAHBI  TIPOTPAMMHEIM 06“‘"%‘;9,

ey

" —Hamcpne'rc: KAK BEPORTHOCTS s T P —

TH Oty l Pck IPUSIHOA HECUACTHOTO Ciiyman. TR oueHks puca |

O Cucmbk"* ' - ONPEACARIOTCA BEPOATHOCTE ONACHOCTH, COPLEIHICTS ONACHOCTH |
T

MEXaHMK [ KOMamy My, L_

 moneTOM CamoneTa. Mo

)Wm

|
|
__| M BEPORTHOCTR TOTO, W70 OLACHAR CHTVALNA NPHBSNeT K an: '
> chTeMe ———— it :
JIHATE IHACCH, &npamlmo '
: KOMAHIY MCXaHMKA HECMOTPA Ha TO, wig
CHOTEMA BHITIONIHHIA CaMOey

CyMTaeTCa, 9TO  CHMcTema OelonacHa, ecim ee IRCTUTY AT AIHA
acxmouACT  ABAPUH (HECHACTHBIE CHYYAM) WIM WX [NOCIeACTEMS
ﬁmmwpa-'apam CHCTEM, KPHTHYCCKHX 10 06 HeaHAUMTEILHEL, ITOTO MOKHO JIOCTHHE TPCMA. JOTOMHAKMMMM NpyT
[pw SCTICYeHge, yra CrocodaMm. !
Ge30MACHOCTH, HCTIOIR3Y CTCH cnexma:m?as TEPMUHO g P | Tipeaorspamenme onacnocrn. Cucrema paspabarmmactos
{pHBCACHHAA B rabn. 13.2. DTH TEPMMHB B3ATBI M3 pabory [214] . vt OBPAZOM, HTOOR M3OCHKATE ONACHLIX CHTYaMHA, Hanpwep, wrods
VTOYHEHB MHOK). 80 chm IKCTUTY TALMH MALUHBE mbexars Nnonasanvs PYK OnepaTopa
- HON IC3BME, B CHCTCME Packpod TIPEIlyCMATPUBACTCA odMatembHOe
Ta6mnua 13.2. TepmaBGI0rHA GesonacwocTH oAHOBPEMEHHOC HAKATHE ABYX OTACTEHEIX KHOTOK YIIDABICHIA,
Tepmus Onncanwe ———%“1 5 OOmapysenme W YCTpaHenue omacHocTm  Cuctoma
HesanIaHMpOBAHEOE CODBITHE JWIH MOCAEROBATCIbHOCT, a3pabaTLIBACTCA  TAKMM 00pasoOM, HTODBI BOIMOWHBIE  ONACHEIE
Asapns (wan COBRITHIL MPHBONAIAE K YENOBEIECKOH CMEPTH Wik Pasen g, gmyalmﬂ GRuUIM OOHAPYZKEHEI H YCTPAHCHDL 10 TOTO, KAK OHW TIPWREAYT
Lo PR NPy Saomel) = Hampumep, CHCTEMA,  YODABNAIOWAS  XMMHYCCKAM
pecuacTHB |  HaRecenwe ymepda cobcTBeHH outei cpene - apapui. anp
W) Tlpumep HECYACTHOIO Cydas — HaHeCeHHE YBeUMH Ol‘cl?f"owy JOTPUATHEM, JUIA NPEeAOTBPALICHMS B3DHIBA OT BHICOKOTO NARNSHWA
MAaUTAHO n, yllpﬂBJllCWﬁ KOM]Ib!O!epHOﬁ CHCTCMOI O Ba BOBpeM” Osmp)'m ugsbn'glmoe JABICHWE W OTKPHITH
b1 HECYACTHLIC Cllyuam 5y ‘ rtpt711<>7¢139"““‘‘cm"“"i’l KJIanaH, 4T00B! Y MEHBIIHTS 370 JaBICHNE.
Opachocrs Crryaiss, ApH KOTOPEIX BOIMOKH cnyqau. H 3. OrpaHugenue nochencTBHit. CHCTEMA MOKET BETKOMATSH
Tipsmep ONBCHOCTH — OTKA3 CCHCOPA, KOTOPEI . P
(onacuie SBAPHH. 6L Wbl MUHHMM3UPYIOUIME MOBPEKICHNS, BOIHAKAOMME B
VAILHH) OMPENENAET HANHAME MPENNTCTBHA BOEPEIN MAlll Mk crOCOOR! 3AITHIbL, .
cHTyau c3yTbTATE TIPOHCIUEIIIICH ABAPUHK. Hanpumep, B cHCremy ynpasneHns
OuesupaioTcs Kak yiep or onachsix ciy4aes. Iloppexaenia | JBMrATENAMM CamosieTa ODBIMHO BKIMIOYACTCH ABTOMATHHECKAS CHCTEMA
: Bt KAk HEIHAYHTETBHLIMH, TAK M KATACTPOGHIECKIMM, orseTymicHWi. B CIy4ac BOITODAHMA TAKAA CHCTEMA NO3BONSET
npUBOARUIMMH K rubean moneH NPe/IOTEPATHTE NOKAP M HE CTABMT MO YIPO3Y HW3HL NACCAKHPOB W
FKMITAAKA,
Ouenueaercy no cambiv GOIBUIMM NOBPEAICHHAM B Pe3y ibTare ABapU¥ M HECHACTHBIC CITyHMaM OORMHO WBIMOTCA PEIYIBTATOM
CeprezaocTs | Casuix OMacHsiX ctysaes. CepbesHOCTh ONACHOCTH MOKeT HECKONMBKMX COOBITWIL, KOTODHIE TIPOMCXOMAT OZHOBPEMEHHO ¢
* PO oy a . IO: =’un1 l“n it i 70 HENPEIBUICHHBIMH [10CIIEICTBHAMH. AHATH3UPYS CEPHEIHBIS ABADHM, B
G pabore [275] noka3aHo, YTO DOWTH BCC OHW MPOWIOMUIM H3-33
: BCNIE/CTBUE OTCNBHEIX COOCS.
Bepoatsocts noganenus cobuiTHil, KOTOPLIE COIAIOT OACHbIE KOMOMHAUMH CUCTEMHBIX COOCB, 8 HE BCICN A
Beposmiocts | cuTyauny. 3uauenne BEPOSTHOCTH ONIPEIENAETCS O0BIHHbIM
ONaCHOCTH

oBpasom. Onackbie coBLITHS PAFKHPYIOTCA OT BEPOATHOTO (eca,
HANPHMED, BepoaTHOCT, paena 1/100, T.e, wa 100 "HopMansHbX"

HenpensuaeHHas KOMOHHALMs COOCB ITPUBOAMIA K OTKAZY CHCTEMEL B
coBuTH# NPOH30IIET OHO ONIACHOE) M O HEBO3MOMKHOIO (KOT A

TOH e paboTe YTBOPKIACTCS, WTO HEBOIMOKHO NPEAymNpeiuTh BCe
KOMOMHALIMM COOEB CHCTEMBI M ITH ABAPUM — HEWIOLKHOS CACICTRHC
HCTIONTBIOBAHMA COMKHBIX cHeteM, TTporpaMmioe ODSCTICHSHNE HMELT
TEH/CHIMIO PA3PACTATECA ¥ YCJAORHATECS, A CAOKHOCTD (POTPAMMHO-

HH (DK KAKHX YCIOBMAX HE BOZHHKHET OMACHON CHTYALIH)

: 4
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ynpan.rueuux CHCTEM VBC/IHYHMBACT BCPOATHOCTS aBapu; -
Hec"a
Cr

C/Ty4acs.
Jro, KOHEHYHO, HE OSHAYACT, HTO NPOrpamMpuoe

OGIATEIBHO YBETHIHBACT PUCK, CBASAHHBIH C CHCTeMO, [y ynb‘"’-’lcm
erie W TEKYUMH KOHTDO/L MOTYT MOBBiCHTY, 62? a’dhmu:
cucres. Kpowe TOro, TPOTpAMMHO-VTIDABINEMEIC Cycrg ’:r Hoer,
parh Gonee WMPOKHH /MANAIOH YCIOBHIE ng o u. Oty
HANPHMEP, C 2NEKTPOMEXAHMICCKUMH CHCTEMAaMH. Oy ,mxx(:i.inﬂe
nerko  mactpausatorcs.  OmM  mpeanmonaraior el
KOMIBIOTEPHBIX CPEICTR, KOTOPRIM CBOMCTBEHHA BhICOKas H&Cl.e i
KOTOPLIC OTHOCHTEIIBHO  KOMITEKTHBL, nporpaMMHO‘Vnpamlocll
CHOKHBE CHCTEMB MOIYT OUIOKMDOBATE OMACHOCTH. (O WMy
noAIEPIRHBATD YIPABAEHHC BO BPEAHBIX  YCIOBMAX, e :OryT
KONHHECTBO HEODXOMMMOTO ODCTYRHBAIOIIErO NMEPCOHana, Blliay

13.5. 3ammuueHHoCTH

10 CHOCOOHOCTH 'CHCTEMBI  3QIIMIIATH ceds or BHeN
CAySSHHBIX WM TIPETHAMEPCHHERIX BOIACHCTBHA. [IDHMEPOM BHeyy
POSACHCTBAI HA CHCTEMY MOIIHM Obl OBITb KOMIIBIOTCDHBIE Bupycy
HCCAHKIMOHHPOBAHHOE HCIIONB30BAHUE CHCTeMLL
HECAHKIIMOHHPOBAHHOE MIMEHEHHE CHCTEMBl HITH JIAHHBIX M 11
3ANMMCHHOCTS BAKHA JUIA  BCEX KDHTHYCCKHX — CHCTEM. By
NPHCMIEMOT0  YPOBHA  SAUMIIEHHOCTH  paboTocnocobHocts
Be30TKa3HOCTS ¥ DE30NACHOCTL CHCTEMBI TEPAIOT CMBICI, nocxom:xyt
TPHIHHOK NOBPEAICHHA CHCTEMBI MOTYT OBITh BHEILIHHE BO3ICHCTBHA.

D10 CBA33HO C TEM, 9T0 BCE METOAbl  [10ATBEP:K/ICHHA
paboToCTIOCOOHOCTH, DE30TKAZHOCTH M 3AIMMINEHHOCTH TIONAraloTCA Ha
HEAIMEHHOCTE CHCTEMEL NDH OKCIVIYaTAUMM ¥ HA COOTBETCTBHE ec
TEAPAMETPOR  MEPBOHAYANLHO yCTaHOBACHHBIM. Ecin ycraHoBncHHas
cHeTeMa 6s_m TIOBPEAKICHA KakuM-TO 0OpasoM (HampuMmep, eciu
TporpasMmEoe  obecneuenne OBUI0  MIMEHEHO B PE3YNLTATe
gomom B CHCTEMY BHpyca), TO NapaMeTphl HAZEKHOCTH H
Gmmmme W’W?;zqmno ObLIM 3ATOKCHBI, HE MOIyT

i ol i .cnym nporpaMmMHoe obecneyeHne

Husciores onpe ABIE THITBL KDUTHYECKUX CHCTEM, ZUTA KOTOPBIX
SAUAIICHROCTS — HAKBOTEE BAKHLIN 1Ok » P
Bostimmie chTous. cocren TIOKa3arTe/y HaJeKHOCTH CHCTEMBI,

Wb, CHCTEMBI 1y ggempom{oﬁ TOProBjiyd U CHCTCMBI,

;m:l)&“u pas
HanpHMep:

MosKeT OBITE 1€

AOIIME COBIANME M OOMEH KOMPUMACHUMANLHON Wi bopiatet
PAGATHBATLCA C OHEHE BRICOKMM YpOBleM m"wuttmwn;
ec/iM CHCTEM3 DCICPBHPOBAHKA OMIETOB aBMakOMNAMMH

310 MPHIMHACT HEYJOOCTRO B cBA™ © mHekoTopok

HenocTy I OIIIETOB, HO ECHM ¢
3aﬂcpxﬂ<0ﬁ yTponanH Oul . HO €C/IM CHCTEMA HEe IANMINEHA ¥ MOKeT

NOAACTEHEIE 3AKa3bl, TO ABHAKOMITAHMA MOMKET DOHECTH
y OBITKH.

HoNEIIHE , ¥ o
cCTBYCT TPH THITA MOBPCAUICHMMA CHCTCMBL, KOTOPHIE MOFYT

C e
3BaHBL AHCUTHMMH BOZACHCTEHAMM,

Gurrh BR _
Orkas B MPEIOCTABICHHH CHCTEMHLIX ceprucon. Cuctema

&
peBEACHA B TAKOE COCTORHME, KOT 4 HOPMANLHEI 10CTY N

CepBHCAM CTAHOBMTCA HEBOIMOKHLIM. Ouernaso, ato
acTcHA HA paﬁmocnocoﬁuocm CHCTEME,

7. Pajpymienue DporpaMm - M Janmneix. KoMnoHeHTS
rpaMMHOTO 00eCIeucHHs CHCTEMB MOryT s
{ieCaHKIHOHHPOBAHO E3MEHEIBL. ITO MOKET NOBIMATE HA NOBEACHME
cucTEMBI, 2 CIEAOBATENbHO, HA HANCAHOCTE M 0e3onacHOCTh. Beaw
NOBPERACHAC CCPHEIHO, CHCTEMA MOKET CTaTh HEC TPHTOAHOW K

K CHCTEMHBIM

KouPUICHINANLHOM HHQOPMATHN.
HrbopMALHS, HAXOMIMAACH MO YIIPABICHHEM CUCTEMBL, MOKET OHITH

mmpymemmanbﬂoﬁ. BHOLHEC TPOHWKHOBCHHMC B CHCTOMY MOKET
ce/aTh ee MyOautHO noCTYIHOM. B 3aBHCHMOCTH OT THIIA JAHKBIX, 310

MOAET TOBIAATE HA 6e30MacHOCTh CUCTEMBl W BBI3BATH JATTBHESHIIME
U3MCHEHUA B CHCTEME, KOTOPhIE CKAKYTCA HA e¢ paboTOCTIOCODHOCTH |

He30TKAZHOCTH.
Kak M B Cy4ae C JPYrHMH COCTABIMIONIMMH HANCKHOCTH, SCTh

pHAs TEPMHHOIOTHA, CRA3AHHAA C 3AINMIICHHOCTHIO CHCTTM.

(I:{Tltg::me TEPMUHBI, ONPECTICHHBIC B Monorpadum [279], npuBeneHs!
s Tabm 13.3.

Tabmua 13.3. TepMAROIOTHS JAUHIICHIOCTH L
Tepmus Onucanne Ry
Bremnee  |BosneficTsue, B pesy/ibTATE KOTOPOO BOIMOKHA NOTEPR TIAHHBIX |

posnelicTeue WHITH NOBPEAKICHHE CHCTEMBI \
_'—f—"ﬂ
JlehexT crCTeMbl, KOTOPBIH MOKET CTATh NPHIMHON noTepH
Ya3BaMOCTS JAHHBIX AH €0 NOBPLKICHIA o
Araxa TCnoNb30BAHKE YAIBHMOCTH CHCTEMBL
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DCTOSTE/IBCTBA, KOTOPbIE MOT}'7I_‘[;"___' B
BeCTY §

HITH NTOBDE 1, ~
CHHIO ¢ K NQre -
HCT Tey —
ey Pe Aayg,

/ Yrpoant
L_Kmmom | 3stmiTHSIC MEpH, YMEHBIIAIONT I g am -
e e
B TepMHHOJNOIMHH  3AIHIICHHOCTH “’3-5‘_*_0_-7_@;;---.__
repuHHOIOrHEH 6E30MaCHOCTH. Tax, Bm"me:cao‘ "3 MHONO o5
aBapuH  (HECUACTHOMY CAYNSO), 8 yw3BHM (;ﬂccTﬁcch aha‘;xel,o .
Cies0BaTeNBHO, CYMECTBYIOT AHATOTHYHBIE MoXo, Th 0mlorm.,,0
JENIHIICHHOCTS CHCTEMBIL. B, YBe . OCTH
1 IlpeoTBpRUICHHE YS3BHMOCT ug
mmmoﬁp:wu,m‘l‘;ofiu e YAIBHMOCTH Obina KaKPaapanamRam
Hanpuep, CHCTEMa HE CORHHICTCA C BHEIIHET CeThio MONHO  jipre
BOVICHCTEHA H3 HEC, » 4TO0] gy e,
2. Obnapy®enie Ciar
2 5 ycTpanenne AT
Hapmaeeaﬁzlm"lc : TAKHM O0Opasom, YT0OB! 06]-[3_[:))‘-”\.,"_“5 l'lpc C'HCTCM 4
mxyﬂp Zp 1o%anm ee. TI0Ka OHA He IPMBEa K nopp ADHstgry
norepam. [Ipav HAPYKEHHUA ATAK ¥ MX SRy
AHTHBHPYCHBIX TIPOTPaMM, KOTO| YCIPaHEHHUSA - UCrop, M
MH(OPMALMI0 HA HATHY : I HUPYIOT - mocry ot
HC BHDYCOB M YCTPAHAIOT px M0y,
NPOHAKHOBEHHS B CHCTEMY. B Ciyyae
3. OrpanHdenne "
TAKEM 06pa3oM, IT00B! c::cmr:immm qun. :,mm Paspabarssger
BoaaeHcTsHs,  Hanmpum TIOCJICACTBHA BHeyy; 2
nosuo:mom e MMCD,  PeryIApHai TpOBEpKa  cucre 25
NIEPeyCTAHOBHTS €€ B CITy4ae TIOBPEKICHMA MBI i
3auMIIeHHOCTS  CTaH i
OBHYICY eme Oonee
MOAKTIOYEHHH CHCTEM aKTyanbHOH
nononﬂnmm‘:e B K Internet. U xors Internet-ceass 06ecneqm;a'p;
S PYHKUHOHATEHEIE BOSMOAKHOCTH CUC
KITHEHT MOKET TIONYTHTE YIATEHHBIA CHCTEMBI (Harpumep,
CHCTY), TaKas CHCTEMA MOXET © & T (e Dailonckouy
T noaxmouennocTy k Intern BTh Pa3pyIICHA 310YMBILLIEHHHKAMH
: : : ¢l yA3BMMBIE MECTA CHi j
AOCTYNHEIMH VT4 GOMBIIOro K CTeMbI CTAHOBATCA
OIS TROBETE ONMYECTBA JIOACH, KOTOPBIE M
Ha CHCTEMY. oryr
16K BAHIN ATPHOYTOM CHCTE
ABTACTCA MX AKHIHECTIOCOH M, TOMKIROYEHHBX K Internet
: HOCTE [107] T )
€. CrocobHOCTh CHUCTEMEI

s _ B
AQTAATH Pﬂmﬂ & TO BPEMA KK OHa MOJBEPraeTci BHEIIHMM
BOSACHCTBHAM M 4acTs noBpezaeHa. Ku3HecnocoOHOCTh, KOHEYHO,

SAUMMICHHOCTSIO M ¢ paboTocnocobHOCTbI0. g
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al, resistance to ma
finding and remov
refusal of granting system servic
opening 10 proprietary information
eliminating the attacks, restriction
Kalit so’zlar: ishga
himoyalanganlik, funksio
hatolarni topish va t0'g’ir
izlash va oldini olish, ogibatlarn
gilishdagi hatoliklar, dastur

neli
their remoy

{0 dangers,

OOHOCTH CHCTEM.,

poJbHBIE BONPOCHL

opHBIE COCT ABnNA0

UCTEM CY ECTBYHOT]
4 KPATHHECKAX CHCTCM.

OCTh cucTemsl?

paﬁoTocnocoﬁnocrb,
dyHKIMOHaIbHAA HAJCHKHOCTD,

e OmMOOK M WX YCTpaHSHue,

choam, Oe30nacHocT
i oOHapyAeHHE H yCTpane
g NPEAOCTABICHHH

yA3RAMOC

I[function, safety

al to dang
¢, destruction of the programs

, prev

nal ishonc
lash, tizim havfsiz

NEIATE OCHOBIBIC

BHEIIHWM

Web-cTpanuvue
aumen

LS ¢ynmmouanmoia

He30TKAZHOCTD,

b CHCTEMbL, upenmspame“ne
gUe OMNAacHOCTH, OTPAHMHMCHUC
CHCTEMHBIX ~ CEPBHCOB,
PACKDHITHE KOHMUICHIMANBHON
i, OOHApymcHMC W

orpaHuyenHe NIOCTICACTBHH,
o work, unrefusality, safety, protect,
nd

on of the malfunctions, finding error d
of the system, prevention
ers, restriction consequence,

and data,
nding and

ention to criticality, fi

consequence.
layogat,  to’htovsizl ik,

hiilik, to’htab qolishla

i chegaralash, tizim servi
va ma'lumotlar buzilishi,
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havfsizlik,
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slarini tagdim
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. o

ozik taraflarni tuzatish, xufumiary;
t)p,"\.h
\‘Q

partaral etish.
YupamacHHs
1. 11 anGoNee BAKHBIE COCTARTSIONME Hay
HMOCTS MEAKAY CTOMMOCTBIO Pa3patoTku c"' 2 "l‘:m
My

[ogemy 3a8HC
mmombm HMeeT SKCIOHEHTHATS HBIH Bua?
9 Ha30BUTE MCCTH MPHHTHIH. s

CHCTEM
;pnn‘!l‘wg‘;:’ cure HA TPHMEPAX TPYAHOCTH TOUHOIO ONPeReeryy,

m mn IR 3d)d)cmm0r0 HMCIIONE30BAHMA CHCTOMB] IDwH
5, HasoBMTe WIECTE [POMBIILIEHHBIX M3JeIHI, KOTOPEIC COMepkar
B OyaymesM FIPOrPaMMHbIC CHCTEMBI, KPHTHYCCKHe

SOMACHOCTH-
6. OBpacHHTE, TIOTEMY obecriederHe De30TKA3HOCTH CHCTEMBI He

wmpyﬂeeﬁeaomcm
7. B uemnmoﬁ CHCTEME, ynpammouleﬁ o0y YCHHEM
i TTDX HTEe ONacHOCTb, KOTOpad MOXET BO3HHKHYTH B

omyXoneH, TIpesty cMOTP
cHCTeMBbl, M TPEUIOAHTS OporpaMMHOC CpPCACTBO,
onacHOCTH M NpPEAOTBPAIIACT BO3MOKHEIC

cpeju. Baul Boce ARl B TENCBMINMONHOM MITYCPRLIO,
Gox B TIPOrPAMMIOM oDecCneueHuM W 4TO
ApMIEHOM SKCIUTY ATAUMM CHCTOMBL. B

wyro ! U3-33 Henp
BO-_“{HKJ!H X
“poéncub' . C TAKHM o&hucuemlem? OBcyMTe, KaK Bbl JOIANLL

Cornacmcb - TaKoMy 3aA BIICHWIO.
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[IABA 14. BEPHOHKAIISA M ATTECTALIS
o

pRANHCH H arTecTalMeH HA3BIBAIOT NpoLece
one KOTOPHIX NPOBEPACTCA COOTBETCTRHE r‘:‘ POBOpyG,
socii CHELHQUKALH M TPebOBarusmy POTDayyy
TTECTALIAS OXBATBIBAIOT MOMHBIH JKH3HCH 3aKa: q,"\,o;’
HA STAre aHANH3a TpeboBaHMi y 3;:} MR [y
ro Koma Ha dTane TeCT"poBamep:"a‘OTcx
’O'r(moﬁ

Bepug
aHanpsa, B X
obecriegeHH €
Bepuprxaltis #
_ OHH HAYMHAXOTCA
pposepKoil TIPOTPAMMED

rpauuHOﬁ CHCTEMBI.

Bepuuxatsia H arTecTallHd HE OAHO M TO Xe, XO1y
peperyTats. TKO pazIHiHe MEXIY HHMH MO)l-\'HO On:('x TCrkg

\ﬂ.c;]m

CleayIoIHM 00pazoM [45]:
pHHKALIHA oTfBeYacr Ha BONPOC, NPaBHILHO oy
°°3Aaua

CHCTEMA,
. OTBEYaCT HA BONPOC, TPABHIBHO M =
CHCTEME. Pab0Taey
CornacHo 3THM  ONPEACTCHHAM, BepHDMKAIME 1
cHCTeMHOH  CreuMOUKAIM, B qg;":g:m.
TH

coorsercrsse 110

¢y HKIHOHRATHHBIM M He()yHKLHOHATBHEIM TPEDOBAHMAM. ATre

boee o6 mpouecc, Bo BpeMi aTTCCTALMH HeobxomMmo v6e°;amm--
COOTBETCTBYET OKHIAHHAM 3a,\ a:{r:i:’

410 npo;-pmam'i IpOIYKT
flocne BEpUPUKALMH, UIA TOTO Y4yrohy

ArTecralas NPOBOIHTCA
HACKOJKO CHCTEMa COOTBCTCTBYET HE  Tombko

ONpeJIeTHTD,
crieH(pHKALIH, HO H OAHMIAHHAM 3aKa349HKA.
Kax yse 0TMEYR/10Ch B IJIaBE 6, Ha paHHMX ITANAax paspaborku [10

OueHb BAKHA ATTECTAIMA CHCTEMHBIX 1pebosanmid. B TpeboBanumax yacro

BOTPEUAIOTC ouMDKM H YTyUICHWS; B TaKHX CIY4aiX KOHEHHbIH
MPOJIYKT, BEPOATHO, He GyJIeT COOTBETCTBOBATh OKHMAAHMAM 32KA3YHKA
Ho, xoHe9HO, aTTeCTALHA 1pefoBaHHH HE MOKET BBIABHTE BCE npoﬁ,quml

's crieLHKALAH TPCOOBAHHH. Wroraa HenopaboTkd M ommOku B
1peGoBaHmAx OOHAPYKHMBAIOTCH TOMBKO NOCAE 3ABEPIICHUA PEANH3ALHN

CHCTEMBI.
B mpoueccax BepHPHKALMHM U ATTECTALMH MCIIONBIYIOTCA [IBE

OCHOBHBIE METOJMKY IPOBEPKH M GHATTH3A CHCTEM.
1. Hacnextaposarne I10. Apanmuz ¥ NPOBCPKA PasIMIHEIX

gclmgmﬁ CHCTEMb, HATIDHMED JIOKYMEHTALiH crenmuKaLym

i OBAHHH, mm CXEM WIH MCXOZHOrO KOA4 TpOrpamM.

= moﬁ - MHAETCH HA BCEX 3Tanax Npolecca paspadoTky

TpaMMH crempl. IlapainenpHO ¢ MHCIIEKTHPOBAHMEM MOKCT
256

cKMEt AHATH3 UCXOIHOTO KoJa 1t

!
M
aﬂajﬂ‘m . -
rpelyecTea He
BanyCK HCTIONHAEMOTO KOZA C Te
n pabouux

porpaMm u

HCIICKTHPOB&HMC " aBTOMaTH'-iCCKMﬁ

anroMaTHie
pukaumu ¥ ATTECTALMH,

4 THCHA
L HOKYME
CTATHIECKUE

gros. Y
MeTOABl  BEPW
foNHAEMan CACTEMA.

CTOBEIMA

JAHHBIX
51 1POBEPKH TIPABIITBHOCT

nuuammccxui'« METON
THAEMOW

BEIXOZMBIX
NIPOIYKTa UL
= 2710
NPHMEHAETCH K HCTIO

: c
m’c"ozﬂb?e:«‘“}:mpauue Ho.
: AccnieoBanrc
mmgunﬂ'ﬂm nporpammom
MBI TecTHpOBAHHC
ecTaLMY, TAK KaK
CHCTEME = [HOKA3aHO MECTO WHCNIEKTHPOBAHNARA ¥ TecTHpOBAHWA B
Hapre: 1% © 0. Crpenk ykadmisalor Ra T¢ ITAME POLIECea
ANHBIE METOBL CornacHo
Ha BCEX dTanax
Korjaa

BaAHMA OTHOCATCH: HHC“CKTHPOB&HHC

po
A npomrm
aM UHCTIEKTHPO
ATW3 MCXOJHOTO KOaa W dopmManbHAA

cO
K meTod “
nporpam’a aBTOMATAUCCKUH ad
. Ho CTATHICCKUC METOMBl MOTYT TPOBEPHTH TONBKO
AKAIMHA, ¢ WX TIOMOIUBLID HEeBO3MOKHO
¢ TOro,

pK
zf,}::femmc POrPaMM crietmd
ppoBEPHTE paBHABHOCTE hyHKIMOHAPOBAHUA cuctemsl. Kpom
craTAIeCKMH METOAAMY HEJIB3A MPOBEPUTEL TAKKE HeYHKIMOHANHHEIC
xapﬂKWPHCT“KH, KaK npouggomnenbﬂocrb Y HAJCKHOCTD. T1odTOMY JITA
pedyHKLMOHANBHEDX XApAKTePHCTHK  TPOBOZMTCA

oueHHABaHHA
AHAE CUCTEMBL.

TecTHPOB
A
-!‘0
[eTanmianposanias Niporpaues

WW"‘"W
e e [ (e

Tiporomsn

TecTvposarne
TpOrpaNd

Puc. 14.1. Cmamuueckas U OUHAMUHECKAs gepuurayus U
ammecmaus
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B BAcTORHICE BPCMN, HOCMOTIPR HA  mmpox
w::mfio- OPEOOTATAIOIIMM  METOI0M (;Zp TPHMOe,

s !;:m MPOrpanM ‘cmmc' T“C'ﬂ‘tpoMq)m‘:’“lnamc
nposcpra pa 4 = JAHHBIMH, nonof,uhm:auuc < .u
coropsie GyYT 0OpaOaTEBATRER B TIPOLIECCE IKCIITyaTs g,
Happame B NPOTPaMMe AePEKTOB M HCCOOTBCTCTBM W8 Cpey In,

[ryTeM HCCTIEAOBAHHA BRIXOAHLIX AaHHEIX TpeGogg M,
cpeH  HHX mmm;:rmv}m:ecmpomuc Bt.momuerc:ln
pean3atHH cH c6°'° e NMPOBCPKH  COOTBCICTRHy o ITane
O AHATM TUMKOB) H 1TOCJIE 3aBCPIICHHR ¢ peamys Cucre\,h,

Ha pasHpIX IJTanax gporecca paspabotku  [10 A0y

pnsm-mucmumcmposam MPrvey

HECOOTBETCTBHH MERILY nporpaMMol M e¢ crieumd
MKALHCH, §

EOKAME I JCeKTAMH B TIPOTPaMMax. Tak::TTZ'C’“C
TE]

0bycoBacHR O

paspabaTmBaloTCH ::x BHISBJICHHA OMMOOK B CHCTEMe, g 4
AMHTALAM jlamu-lﬁ ¢ €

£ BWIL TECTHPOBAHNS PACCMATDHBaC 1y |

CH B

HECTT
aTTECTAIHK
b"&“mm‘:

2’0]‘

PYixe Fiay

rnase 20.
2. CrarncTHYECKOE TECTHPOB.
MpOHIBOIHIEABHOCTS HaACKHOCTS 23 o
NpOTPAMM, & TaKe pag...
oMl B, PONDFBIEX. PONHMAX  IKCILIVATALHM. ‘?:0“'
TaK, yr00bl HMHTHPOBATE PEATbHYHO pabory CHCT:I -
¢ ; BXOJHBIMH JAHHBIMH, Haznexnocts Gynkiumonupo 2
CHCTEMBI OLICHMBACTCA 110 KOIHHCCTBY cOOeB, OTMEYEHHBIX B p';f_:,’;""
[IpOH3BOAATEIBHOCTE  OLUCHHBACTCA 11O pc3y_"bramr,:
SPEMEHH BHITIOMHEHWI Onepauni u BpeMeH
OTKIHKE mo npu 00paboTKe TECTOBBIX JAaHHBIX. Craruciueckoe
on:mom H namaamc' HAAEKHOCTH PACCMATPUBAIOTCA B riase 2 |
. MEAY ITHMH METOTIAMH HE CYLIECTBYCT XKECTKHX, e
YCTAHOBJEHHBIX
B TPAHHIL Bo BpeMs TECTHPOBAHHA Ae(EKTOB HCTBITaTE H
BpeMA CTATHCTHYECKOTO : BT
TeCTHPOBAHHA CCTh BO3MOKHOCTB BBIAB/ICHH
npon?mmnt JePEKTOB. §
i mmm me.n:. BCPHOMKALMYU ¥ ATTECTALMM — Y/IOCTOBEPHIBCA B
Ml cuc‘l'wa-c"mcomaryer coemy Hasnauermio". CooTBeTCTBHE
B conepmcmwmy HA3HAYECHWIO OTHIOAb HE NPEATIONAracT,
eH c HHO He AomAHO Obirs ommbok, Ckopee, cH
JOTAHA 0CTaTOYHO XOPOLIO COOTBETCTBO s
G Ypoiem, BaTh TEM LIEJIAM, A KOTOPBIX
[UTaHHPOBAIAC woﬁxon;;oﬁ JIOCTOBEPHOCTH COOTBETCTBHSA

b, ocuaHui gonpsosarene 1y

cnoBud

ApaiCHHA gucTeM

JHa
anMHBIX oy Ko
MHE O HOCTH COOTBETCT BUA

AOCTOBEP
paspabaTeBacMoc
. Harpumep,

b)ll“lﬂ‘b AHAMHT! e TbHO BhITH
acHo= """ OMBITHBD oOpa3uos FIPOrPAMMHBIX cHucTEM,
2 4 JEMOHCTPALMH HEKOTOPBIX HOBBIX AIeH.

el Cnemyer © rpycTBiO OTMETUTE,

no«'lbi!OBﬂ’chl
HOBUIMHCTES nom»aossncncﬁ HEBBICOKHE
_Jloas3oBarein HACTONBKO

o Bpema padoThl HPOrpaMm. 910
neTs chou B paboTe CHCTEMBI,

KOMIICHCHPYIOT HEeIOCTATKW.
HONMB30BATEICH K

rpasMHE!
e HEHANCHKHBIX CHCTEM CTANO TPAKTUIECKH

KOMnaHHﬂM, 3AHAMALD
GXO/MMO BCE DONBINE BHUMAHWA y
obecneteHns.
npoayxros. [lpu OLICHKE
cucTeMbl  MPOAABELL JOMKEH 3HATH KOHKYPHUPYIOUMC
. KOTOPYO [OKYTIATEe/h COTIACCH 3ArmaThTh 33 CHUCTEMY,
Z quemmﬁ CpOK BBIXOAA 3TOH CHCTEMbl HA PHIHOK. Fcam vy
Kouumwpaspaﬁdpmxa HECKONBKO  KOHKYPEHTOB, HEOOXOIMMO
onpefeTHTe Jary BBIXOMA CHCTEMBI HA PHIHOK /10 OKOHHAHHA TIONHOTO
secTHpOBAHHA A OTIAIKH, MHAYE TEPBRIMH HA PHIHKE MOIYT OKa3aThea
¥ HE JKENAIOT TpUoOpeTaTh no mo

KOHKYPEHTB!. Ecax nOKyrnared
gHICOKOH LIEHC, BO3MOHO, OHW COIJIACHBI TCPTIETH fonbIIee KOMHecTs0
oTxa308 B padOTe cuctembl. TIpH ONPENIENCHIH PACXOA0B HA [poLece

{KALWM M ATTCCTALIH HEOOXOMMMO YHHTRIBATH BCE 3TH GaKTOPEL.
Kak mpaswio, B XO/€ pepHUKAIAM ¥ ATTECTAIMM B CcUCTEME
o6RApY omuOKH, JUM WCTpaBNCHWS OMMOOK B CHCTEMY
BHOCATCS MBMEHEHHA. DTOT MpoTece OTJIANKH ODBIMHO UHTETPUPOBAH C
JpYTAMA  TIPOLIECCAMHU pepuQUKALIK M ATTECTALMH. Bmecte C TeM
recTHpoBaHye (w boniee 0GOBMIEHHO — BepHDHKALIS ¥ ATTECTALMA) U
OTIATKA ABIAIOTCA PASHEIMM MPOLIECCAMH, KOTOPHIC HMEIOT pazIUHBIE

Ws

ACHATH
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1. Bep st H arrecranms —
5 B MPOTPAMMHOF CHCTEME, Ponece OGhapy,
— POLECC JOKRTH3AL Cliy

np HH AEPEKTOR (O it

"001\') H

2. OrasuEs
lerg
oaney TR
DO Panasy

uww (p“C. '4.2).
Hx
Puc. 14.2. fipoyecc omaaoxu

X MeTOHO
TIpocTsix B or;m:)xu MPOrPAMM HE CYIICCTRYeT. Opy
moﬂl&ﬂ‘lm' OOHEP)'. WHBAK) MHOKH TYTeM CpaBHCHHA um»—b”m’le
o8BSI BEINOJHBIX ABHHAIX C BBIXOHBIMH JAHHBIMH Toc 00K,
cerew, Gro0sl OTPEIETHTS. MECTONONOMKCHHE ommHbKH, Heo'g"’“‘wx
gHapmg O THOAX O K, mA0NOHAX BBIXOZHBIX ;lamm&xom’““
MpOTPAMMHPOBAHH H npouecce TIPOrPaMMHPOBAHHA. Oueny, Sy
3HAHKA O TPOLIECCE paspabotke [10. OTIATIHKAM H3BECTHL 1 BaXKHE

aH Y

mpaamoﬂpaﬂemmc OHIHOKH NPOTPAMMHCTOB (HANIPHMED, CBA3aj Gonee
TArOBhIM YBEIHHCHHCM 3HAUCHHA cueTymKa). Takxe ‘y SaHHbIC ¢
HTBIBAKOTCH

ommOXH, THTIHYHLIEC IR ONpeACIeHHbIX A3HIKOB TPOTPAMMHUPOBaKH
BAHHEM yKazaTeeH B A3bixe C, i

HanpHMep CBA3AHHBIE C HCTIOIL30
omHOOK B IPOTPAMMHOM KO/IE He

OnpeieneHHE MECTOHAX0AICHHA
BCET, i

18 m npc:.p‘f)c; [OCKOABKY OmHOKa HeODA3ATENBHO HAXO MM TCy

BOAE e NpOTpaMMbl, A€ MPOM30ILE cboi, Ytohu

JIOKAMH30BaTE
Barh  OUMOKH, DPOIPAMMHCT-OTIZTYMK  paspabarthisact

JIONOTHATE TEHBIE
g ?ommmue I::cnﬂ, KOTOpHIE MOMOIAIOT BHIABHTE
HCTOMHMK OIIHOKH B rIporpamme. MoxeT BOSHHKHY Th HeoOX0aMMOCTS B

HrepaxTHBHbI :3 m OTIANKHA SBIAIOTCA 4acThio Habopa
npom” mmmmm e olgecuposammx C CHCTEMOH KOMITWIIATINH
PaMMBEOLO [eYMBAOT CICLMATBHYIO  Cpeay
mynlllounwzxna - UpoTpaMy, ﬂwgeacm“ KOTOPOH MOMNKHO  IOJTy4HTh
TIEPEMEHHBIX. TMomsosarems HKaTOpOB, @ OTTy[id K 3HAHCHHAM
"::070 KOHTPOJIMDYIOT ~ BBITIOTHEHHE

nepexoan orT

0 ocne;xonmenwo

1 cnoclvDOM ¥
“oumrosb! Tlocae BRTOTICHAA KamA0ro oneparopd
' SEIABITIOTCA BOIMORAHBIE

erca, nocae 4ero
OKHO EME pa3
m,mymcc

e OUMOKA ucnpas/ia
Jhm 21Or0 M

nporpaMMY'
pAMMB! HITH IOBTOPHTE

HEIX TIPAMEPOB (
roB, Ecim pesy/bTaThl

;aBH o
ot 4acTH. To
apX  KOHTPOIE
K¥  W3MEHEHHOTO

(BEO criealtk
s ATHX INEMEH

oM 0
',mmu,[X) [101105
muoxymcu'mponarm. TO IR poOBCP
38BHCHMBD( QT HCIO KOM“OHGHTOB MOMKHO
OIKECTBO BCETO MHO)KCCTBa

Tpacc 8
npo! 0 AneMeHTa "
HCI‘IOJI'bC!OBa'IT’ TOIBKO HEKOTOPOE noaMH

wcrosblx
14.1. [I1apHpOBAHFE

Bepnduxanus 1 arTecTamust — A0pOToCTO
HomBIIHX CHCTEM, Ha!'lpl&MCD CHCTEM pC&JIBHOl‘O BpCMCHB cQ CNOAHBIMH
yHKIHOHATBHBIMH OrpaHreHMAMM, nonoBuHA  OHOJUKETA,
phlIEIEHHOr0  HA pa3pafoTKy CHCTEMBL, TpaTWICA HA TIPOLECC
pepUQUKAIA ¥ arrecTaipu. [103TOMY OHEBMHA HEOOXOIMMOCTD

TATEBHOTO TVIAHHPOBAHHA AHHOTO NpoLecca.
[TnaHupoBaiye BepUpUKAH | ATTeCTALMM, KAK
paspaboTKH POrpaMMHBIX CHCTEM, JIOJDKHO HAYUHATBCA KAk MOKHO
parme. Ha puc. 14.3 nokasaria mozens paspadoTiy 10, yauTsBaromai
:ponecc [IAHMPOBAHWA MCIIBITAHWH, 31ECh nnauupona;mc HAYMHACSTCA
e Ha ITANAX COINAHMA CrietuKkaumM W MPOCKTUPOBAHMA CHCTEMBL.
~MOENBIO (MT00B! yBUIETH OyKBY

Jlanny1o MOZIE/Tb HHOT/IA HA3BIBAIOT V
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pepHduKanuH | arrecranmn
anuit mpouece. A
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V. HEOGXOUHMO TIOBCPHYTE puc. 14.3 na 90%). Ha 5100 cxen,
) que TPONECCa  BCPHMOMKAIAN  u ‘"chne TaKx
L
Ha KOKIOM  ITane anm:': Ha
e

¢ UCHBLMANUT 6 NPOLECCEe PASPadomy 1,

Puc. 14.3. [Tnanuposant
mecmupoSanus

B mpoecce TUIAHAPOBAHMA BepuQHKALMM M aTTecTamy
OnpeieUTh  COOTHOILICHHE MEAILY CTATHIECKMMY
NPOBCPK CHCTEMBL, ONIPENIETHTS CTaHIapTS

HHCIEKTHDOBAHHE H TCCTHDOBAHMN 1O, yrsepmurs,

rpamm. Yemy YNeaMTE OOmbine

Tlpouece TeCTHPOBAHHT
Ormcarpe OCHOBHBIX ITAIIOB MPOLIECCa TECTHPOBAHHA.
Bo3MOKHOCT OTCICAHBAHNS TPeOOBAHHI

 Tecruposasiie CTIEIYET CIUIAHMDOBATS Takum 006pazoM, 4To0Bl
TPOTECTHPOBATE BCE TPEOOBAHMA B OTAEIBHOCTH.

262

v’

paspaboT!

TecTRPYEMBIE 31EMCH TR

; npenenvTs  Boe "BBIXO 5
[10), KOTOPBHIS HE XOAMMO TECTUPOBATE.
I'padux TECTHPOBAHKS

CocTapAeTesd BpEMEHHOR TPAdVK TECTUPOBAHWA ¥ PacTIpENeneHye

pecypeo® COITIICHO  ITOMY rpaduxy. Ouemwmio, wro rpadux

58 poBAHAN npuBs3aH K DOJICE obmenmy rpaduky paspaboriu npoekra.
[Ipoueayphbi 3ANHCH TECTOR

}I e noc.mm-{uo TONEKO NPOBOANTH TCCTRI PEIVILTATE
ecTHOBAHIA HEOOXOMMO CHCTEMATHUCCKH 3AITMCHIBATE, YTO0HE TIOTOM
WOKHO GHUIO  MCCNEIOBATD MPONECC TECTMPOBAHWA W TIPOBEPUTH
paBWIBHOCTS €10 BHITOTHEITHA.

AnnaparHinie i nporpaMmusie Tpebosanns

B atoM pasaene ONIPEIENAIOICH BCE  HEOOXOMMMBIE /iR
1eCTHPOBAHA WMHCTPYMEHTANBHBIC IPOTPAMMEBIC M AunaparHbie
cpc'llCTBa

Or pannyenus

B aTOoM pasneic cneayeT TNOMbITATLCs [PCABMAST  BCO
yeGnaronpuATHbie (GAKTOPBL, BIMAIOLIHC 1A NPOLIECC TECTUPOBAHMS,

yMep HEXBATKY NepeoHana.
B mase BepuMKAUMA W ATTCCTAUMH OCHOBHOS BHUMAHME

yAeTAeTeA CTAHZAPTAM TPOLECCA TECTMPOBAHWS, 4 HE ONACAHWIO
KOHKPETHBIX TECTOB. 10T TUAH TPSHAZHAYEH HE TONBKO M
pykoojcTBa, OH B OCHOBHOM  NPEHAHAYCH  CHCLMATHCTAM,
JAHAMAIOTIMMCA paspaboTKOH W TECTUPOBAHWCM CHCTEM. [inan naer

KOMY TIEPCOHATY TONYHHTh TIO/HYIO KapTHHY

BOIMOKHOCTD TEXHH'EC
HCITHITAHMI CHOTEMBL M B OTOM KOHTEKCTO CTUIAHMPOBATH CBOK PadoTy.

KpoMe TOrO, [ulaH TPEAOCTABIACT WHPOPMALMIO  MEHS/UKEPAM,
oTBEYAONMM 33 TO, 4TOOBI Y Tpynisl TECTUPOBAHMA OBUMM BCE

HeoGXOTMMBIE ATINAPATHBIC ¥ NPOTPAMMHEIC CPEACTBR,
263




(cHOBHHC KOMIOHCHTR! [UIAHA HEIMTAMMA 110 nep e, .
speaxe 14.1. Xopouwee OIHCAHHE NOIOOHBIX TLIAHOR 1 piy iy ;n g
Goee OOMIHMH TAAHAMH obecreMe M Ka4ecTBa npe, ACTaR e :c.,,,_,m X
[118]. Wre
[onobHo JPYrMM [UAHAM, TUIAH HCIBTaNWE o

FieHIMEHHBIM noxymenToM. Ero caeayer peryaspro BEpeci BARe ey
recTHpOBAIME 3ABHCHT OT TIPONECC3 Peammsaryyy Z?;ﬂna-r,,,
Hanpsmep, 6CTH peanH3alHg KAKOW-THOO YaCTH CHCTeME, BE 3an Ty
IPOBECTH TECTHPOBAHHE COOPKHM CHCTeny, [Tgxue},&
me HoODXOIWMO  TNEPHOUMNSCKH — ISpECMATDHBary, ::Oyy
COTpY/DHHKOB, 3HATHIX TECTHPOBAHHEM, MOXKHO OBIIO Menoqy, oy ‘Oc::,,
g

14.2. MHCIeK THPOBAHHE BPOTPAMMHEBIX CHCTem

CucTemio¢  TECTHPOBAHHC  [POTPaMM Tpebyer Pa3DaG Oy
OIPOMHOFO, KOAHYCCTBA TECTOB, WX BBIIONHCHWS M NDOBepry, 7y

JHaYMT, 910 AAHHBE  TIPONECC  JIOCTATOYHO  IPYIOeMxyi
- 06 H
J10pO Kamgsiii TecT N03BOSST OOBAPYXMBaTe onmy, , .

qydmies CIy4ac HECKOTBKO onmbox B nporpamme. TIpusvma rayqr,
HOIOKEHHS JAKTIOYACTCA B TOM, HTO COOH B paboTe, MPOHCXOAILe 517,
34 OIIHOOK B CHCTEME, YACTO NPHBOAAT ‘WP):memo AaHHbX. [TosTomy
TPY/IHO CKA3aTh, KAKOE KOMHYECTBO ouIMOOK "OTBETCTBEHHO" 33 clojf 5
CHCTEME.

HsicniexTHpOBaHHe IIPOrpaMM HE TpedyeT UX HCTIOHEHH, NI03TOMy
JAHHBH  METO[  MOKHO HCTIONB30BaTh M0 3aBEPUICHMA  TOHOM
peamanm nporpamy. Bo BpemA HHCHEKTHPOBAHMA [IPOBEPACTCA
HCXOHOE NPCICTABICHHE CHCTEMBL. ITO MOKET OBTH MOZIETH CHCTCMB,
CrieApHKALAS WK TDOTPAMMS, HANWCAHHAS MA A3BIKE BHICOKOrO
yposus. Jiia  OOHapykemus OWMOOK  MCTIONB3YETCA  3HAHMC
pa3pabaThiBaeMOH CHCTEMEL M CEMAHTHKA €€ MCXOTHOTO NPEACTABIICHHA.
Kamayio OumMOKY MOKHO PaccMaTpuBarts OTAGNbHO, He 0Dpawas
BHMMAaHHA Ha T0, KK OHA BIIMACT HA [10BEICHHAE CHCTCMBL

Joxasaro, 4T0 MHCNEKTHPOBaHWE ABIACTCA sdhpexTBHbIM

veronoM  oOmapykerns owmboK. Takke HEMANOBAKHO, HTO

HHCTIEKTHPOBAHHE 3HAYUTE/IBHO ICIIERIIE IKCTEHCHBHOIO TECTHPOBAHUA

nporpamy. B axeriepuMenTax, onvcanHex B pabote [27], cpaBHHBANACH

Wﬂmﬂm’pﬂm 4 TecTHpOBaHuA. MHCHIEKTHPOBAHHE

TPOTPAMMHOT0  KOZA  OKasatock Oozee SPPEKTHBHHIM M MEHCE
264

coAIIMM, TEM TECTHPOBANME, Takue xe p
NRO;U.I Cllcﬂ'dlﬂ-l n

aopo!
B crarse [112] yrBepkIaerca, 910 Gosnee 60%  omus
0K B

ax MONWHO OBHADYRMTE ¢ nomouny
:"pc:;‘:g;‘a,mg (MHCTICKTHPOBAHMA ) TIPOrpaMMg. ﬂpﬂ%o::iﬁ;:;::mw
n0AX0AC, MCTIONTB3YIOLIEM ;&}fbﬁﬂmwcxuf MCTOMRL, p Hpurpa:,o“
JOKHO obuapy#uts 6onee 90% Beex onmbok [239), Taxay sl !:(c
ACTIONB3YETCH B MpOLECce PaspaboTku cuoTem  metonow ‘u:gxa
5 " KOTOpHIA PACCMATPUBASICA B Dasnene 144 “P()uc:;s:;

KKE MOKET OUEH
HCnEKTMPOBARKA T8 . cmﬁ‘: MTE  IpyTHe  wauecTmemymc
HCTHKM CHCTEM: COOTBET CTAHIAPTAM, NePEHOCHMOTTE 1

xap!
ey KauecTReHHmIe ) :
y00CTEC COTPOBOMKIICH ¢ XApAKTCPMCTMKM CucTey

ACCMATPUBAKOTCA p rnasc 16.
B CHCTEMHBIX KOMIJOHCHTAX H MOJCHCTEMAX BHINBNEHWe onGGE

pyTes FIPOCMOTPA H HHCIEKTHPOBAHKA 00BIMHO Gonee dexTrrKo. uey
= noMOﬂu"o TECTHPORAHHA, MO ABYM NPpHYMHAM,
1. 3a OAMH CEaHC MHCTICKTHPOBAHUA MOMHO BHINBHTEL MHOKeCTRO
pasﬂooﬁpagﬂux nporpaMMHBIX AeEerTos. Henocrarkom tectuposarus
gpaAeTcs TO, 4TO 00OBITHO 32 OfIMH CEAHC TCCTMPORAHWA MOWHO
obHAPYKHATE TOILKO OJHY OLIMOKY, IIOCKONEKY OUMOKY MOTYT nprBecTy
& orKazy CHCTEMBI WM WX HHEKTEL MOTYT HAKNAAMBATECH APYT Ha
Apyra-
9. MHCIeKTHPOBAHNE HCTIOMB3YET JHAHUS O IIPCIMETHOR obnac
g A3bIKe pporpaMmupoBanus.  Cremwanwer,  nposonsum
AHCOEKTHPOBANKE, JO/KEH 3HATH  THIBL  OmMOOK, npHeyume
KOHKDETHBIM  AGBIKAM  NPOTPAMMMWDORAHMA M DDWIOKEHWIM
ONPEIENeHHOr0  THIIA. [loaToMy B XOJE aHANH3A TIPOIPAMM eCTh
303MOKHOCTS COCPEZIOTOUNTHCA TOBKO HA KOHKPETHBIX THIIAX ONIHOOK.
KOHEYHO, MHCTIEKTHPOBAHWE HE MOMET TOIHOCTBIO 3AMEHWIS
recTHpOBAHHC. MIHCTICKTHPOBAHHC Y HIIE HCTIOAL30BATS KaK HAYATEHBN
poliece pepuduKaumu A OOHApyKeHwn  Oombmiel  uacTw
MpOrPAMMHBIX nedexros. IlyTeM MHCTICKTWDOBAHMA TPOBEPAIOT
coorserctame T10 ee crieurbHKAIMK, OHAKO Takum CTIOCOBOM HeB3%
POBEPHTE  UHAMHHCCKO® [IOBGCHWE CuecTeMmsl. bonee Toro,
HepalMOHABHO HHCTIEKTHPOBATD 3AKOHYEHHBIS CHCTEMBY, COOPAHHBIC W3
HeckoMbKMX momcucteM. Ha OTOM  YPOBHE  BOIMOXHO TONBKO
tectupoanue. TecTHpOBatHe TAKKES HEOOXO/MMO I8 OURHKH
HA/IQKHOCTH M TPOM3BOJMTE/ILHOCTH, MPOBEPKH TIO/B3OBATEILEKOTO

urTepQEnca W COOTBETCTBHA CHCTEMDL TPEOOBAHMSM 3AKAITHKA.
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cape M TecTMpoBamwe i .
MeToaMH BEPH(HKALIAN H aTTeCTAlMH, Kay,

ecTBA M HENOCTATKM, MOTOMY § ;g“)' Wy

M TTCCTRUMH MX CACAVET MCIONb30BaThH COBM:K‘CQQ

sanboTee sppekTHBHBIN  METOOB  HHCTICKTUD, CThg

prix ipuvepos [129]. B spoy c';)a}.:""

“Whae

apyAHTE [POTPAMMHBIE nedexTsl M paspabo
S e TO TECTHPOBAHHS CHCTCMK. TR Gonee

npH nmncmcpomujm B OPrafM3aiiH, pmeamnamm
oe OOCCIICHEHHE, BOSHUKAIOT TPy myae :ﬁ

e ONbIT 1eCTHPOBAHHS TIPOTPaMMm, "eoxml
470 MHCIEKTHPOBAHME  OKa3biBaeTCy 60120
“1CC

METOI0
& STHM TEXHOIOTHIM C HEZIOBEPHEM, TIOTOMy vy o
SHHE paHWs Ha 3Tanax MPOCKTHPOBAHMA U Pa3paboriy
1pebyet JONOTHATCIBHBIX PAcXOi10B. VHCIICKTHPOBAHHE BCCT/IA Tpebyey
'. PACXOIOB, ppHueM Ha HaNATEHOM 3TaNe paspabotku 110, a komeungg
‘ P mg CpeAcTs BCACHACTBHE NPUMEHEHHA  MHCTICKTHPOBaHus
; TOMBKO Gnaroaaps QIBITY NpOBOAAIIHX €ro CHELWATHCTOR.
HHCNIEKTHPOBAHHE TIPOIPaMMm, T.¢.

B aro¥ raase
HoxomHBlE Ko7 ercy Ha Hamwue OmMOOK. OmHako wmeton
JHCICKTHPOBAHHA MOKHO TAKKC HCHONB3OBATh Ui BepHMKaiuy
oG TEKCTOBBIX B, CO3OAHHBIX B IPOLICCCE paspaborku [10,

MOTQ!'- wnm'ﬂpomm MOKHO TPHMEHATH K crierMpMKaImy
M I8 JETATM3HPOBAHHOTO OUPEHENCHHA  CHCTEMHOI
. mpu paspaboTKe CTPYKTYp AAHHBIX, IUIAHHPOBAHUH

s TECTHPOBAHHS U B MPOHEcCe CO3/AHHA CHCTEMHOM JIOKYMEHTALMH,
14.3. HucnexTHpoBaHHE NPOrPaMM

| HucnexTHPOBAHHE MPOTpaMM — 310 NPOCMOTP M MPOBEpKA
MM obHapyxkenus B HHX ommbok.  Heq

anepssie opopsyupoaia [BM B 1970-x rojiax A onmcana B paborax

(1 l_LllZ].memwnpemmmﬁnmnsepﬂtbuxamm nporpamMm

nOMyYMI IIMPOKOS  MPHUMEHEHHE. Ha 6ase MCXOOHOIO METOAA

wHCIeKTUpOBaRMA  paspaboTano  MHOrO  APYTHX BApHAHTOB

uHcrexTHpoBankA nporpamy [129]. Ho Bce OHM OCHOBBIBAIOTCA HA

Ga30BOM Wiee METONA MHCTIEKTHPOBAHKS, COITIACHO KOTOPOMY TpyIiia
e

AIHCTOB  BHIFIO/IHART TINATS LG
g::::s HEXOAHOTO KO POrPaMMbI, ERERTINE RacoIn 1
(OCHOBHOC OTNHUHE  HHCNY OBAMM
oncma}ﬂ{ﬂ KAueCcTBa nporpaMm COZ::ET B TOI:, ‘r[(::rnaﬂ::;::ro ?U‘:}'::‘i
obHAPYAKERHE e ekToB, a HE MCCIIeAOBAHKE ODMMX TIPODNEM TIPOEKTA,
JledexTavH spaarorca  ambo  Owmbkm B nporpamme,  ambo
HECOOTBETCTBHC NPOrPaMMBl  OPTAHMBALMOHHBIM  WTH  NPOSKTHEIM
CramapTaM. B npoTHBOTIOJIOAHOCT b HHCTIEK TMDOBAHWIO /IPYTHE METO/IhI
a3 TPOTPAMM OCHOBHOS BHMMAHHE YIAINOT OPYAHIBAIHONHEN
poNPOCAM, BPEMEHHOMY rpaduky pabor, sarpatam, cpasueHMIO C
“pomquwoqnwu KOHTPOIBHBIMM  JICMCHTAMM WM OUEHKE
COOTBETCTBHA 1O OMPENSACHHBIM LIEIAM OPr aHW3auMK-paspaborvka.

[Iponece MHCTIEKTHPOBAHMS — 310 dopmanuioBarmeil Pouece,
BLITIONHAEMBIH HEOONBINOW TPYNNOH CNCLMATUCTOB, COCTONUWIEH He
Goree HEM H3 HETBIPEX HENOBCK. YneHsl rpyTisl CHCTEMHO AHATWIHPYIOT
HpOTPAMMY W OTpeENAKT BOIMOKHBIE NedexThl. COrnacHo HeXOIHON
KOHUETILHA METOAA  WHCIEKTMDOBAHMA ‘WICHRI TPYTINRL  AOJKHL
BHIMONAATH CJIEAYIOTIHE PO ABTOPA, PEUCHICHTA, WHCIIEKTOPA W
KOOPTMHATOPA. PereH3eHT 038y UMBACT” NPOIPANMHBIA KOJI, HHCTIEKTOP
poBEPACT KOA € TMOMONGIO TECTOB., KOODAMHATOP OTBEHACT 34
Opranv3aimio npouecca,

Tlo Mepe HAKOTUICHM: OTLITA MHCTIEKTMPOBAHWA B OPraHIBAUHRX
MOTYT MOSBJATHCA NPYTHC NMPEVIOKEHHA IO PACTIPEAENCHWIO PONCH B
rpymie. B xone OOCYRUEHNS  DE3YILTATOR  WCTIONL3OBANHR
HHCMICKTHPOBAHHA, BHEAPCHHOTO B MPOLILCC Pa3padoTKH TPOTPAMM B
gosmanuy Hewle -Packard, 8 crarse [136] npeanaraercs mecTs POnei
(rabm, 14.1). ORHO THLIO MOMKET HCIIONHATH HECKOJNBKO POTICH, 1IOITOMY

KONM4CCTBO YWICHOB B Ipynne HHCIHCKTHPOBAHHA MOKEST BApPbHPOBATHCA.

Ta6wua 14.1. Pois B npoliecce HHCHEKTHPOBAHAA
Poos \ Onucanue i)
ABTOp WM | TlporpamMmucT win pa3PalOTUHK, KOTOPhIF OTBEYART 33 |
pIaAeaen CO3AAHKE NPOrPANMBL HITH AOKYMEHT3, & TAKKE HRCLT \
OTBETCTBEHHOCTS 33 HCMIPARNEHHE NedEKTOB, QDAY KEHHEIX |
B [IPOLECCE HHCIIEKTHPOBARNA \
)
Hucnexrop Flaonur OmmOKH, YTy IEH#S | IPOTHBOPEHHS B \'
(POTPAMMEX H JOKYMEHTAX, MOKET Taxke yKasath na Sonee |
OOIIHe TPOONEMEE, HAXONRIIHLCS BHE chepsi peiicTeas |
MHCTISKLIOMHON TPy ittbl
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S —

e e | Manaraet koa WK AOKYMEHT HA COBPANMH MHCT e
Py THOH o

AT PEIYALTATE COOpaHMS HHCHEKLMOH 10 A e
A nnu |

VnpasaseT # OprafnsyeT npo:tcdc m*cnemq?o;;,;,;;—g

b ST
% ? KiansIRAST O PEIYIBTATAX WHCIEKTHPOBAKMS py
; i KOMIAHHH Py K‘Ono,nc.my

JaHHMEETCN COBEPUISHCTBOBAHHEM MpPOLteccy
MHCTEKTIPOBAHIH, OGHOBICHIUAMM TEXHONOTHYECKIX Ko,
_ paspaloTROJi CTAHAAPTOB 1 T.n T,

— =
—

Kax TIOKA3aHO B crarse [136], pob PEUCH3CHTA Heofiagaymmua_ B
soM  CAy9ae HCXOAHBIH  TTPOLIECC MHCTIEKTMPOBAHHS, B  KOTOpoy
pelEHIHPOBAHHE npOrpaMMel xn‘.r'memx BRKHOH  COCTARTMIOme;
COOTBETCTBEHHO wamensercs. Tako# ke BBIBO/J CONCPAKMICA B pabore

129].
: ]}Dut pagana npouecca HHCIEKTHPOBAHMA MPOTPAMMBI HEOOX 0 MMy,

caeayionme yCJIOBPHZ

"'l Hamime TOYHOH cnemM@URaUMH KO3, TMPEAHASHAYCHHOIO
15 MHCDEKTHPOBAHHA. Bes noaHOM CHEUM(pUKALHH  HEBOIMOXKHO
OGHAPYKHTH JCEKTs! B IPOBEPACMONM NIPOrpaMMHOM KOMIIOHEHTE,

O Unens MHCEKUMOHHOM TPYMIBL JOMXHBL XOpOMWIO 3Hars

3 B pacnopAKCHHM TpYTIIbI NOTKHA ObUIA CHHTAKCHYECKH

: NOCASAHAS BEPCHA TPOTPaMMEI. Her HHMKAKOIO CMBIC/a
PaCCMATPHBATS KOJL, KOOI "TIOYTH sapepmeH”.

Ha puc. 144 nokasad oOmMii 1POLECC MHCHEKTHpOBaHmA. O
a/1anTHPOBaH TpeoBAHHIM OpraHM3alMH,  WCTIONb3YIOUIHX

Puc. 14.4. I[Tpoyecc uncnexnmuposanus

KOOpAMHATOP COCTABIACT TUIAH MHCIEKTWPOBAHMA, nonbwpaet
AHCTICKIMOHHYIO TPYNTY. OpraHusyer cobpanue w yGemmaerc, uro
pporpaMva M ee  crcumuuKaMA  3akomueWml.  [IporpaMma,
npeHASHAYEHHA LIS MHCTIEKTHPOBAHUA, NIEPEAAETCH HAl PACCMOTPEHUE
AHCHEKIMOHHOW  TPYTNe, TAS ABTOP MPOrpaMMbl OTMMCHBACT ¢o
HainagcHue { ITan NPEeIBapUTEaLHOTO pocMoTpa). locne aroro cienyer
Sratl HHIMBHAYATBHOH TIOMTOTOBKM, HA KOTOPOM KAKIBIA  ‘UieH
YHCNEKIIMOHHOA TPYIITET M3Y4aeT NMPOrpaMmy ¥ &¢ CneunpuKkamio w
auaBseT HeeKTh B IPOrpaMMIOM Koae.

Cam TNPONECC MHCTICKTHPOBAHHA [OTKEH OBITH OTHOCHTENTEHO
KOPOTKHM (He fonee ABYX YaCOB) W COCPEAOTOYCHHEIM HOKTIQUHTEABHO
ya BHIBJCHHH Ne(EKTOB, HHOMAIMA W HECOOTBCTCTBWH CTAMARDTAM.
MHCHEKLMOHHAN TPYTINA HE J0/DKHA IPSUIAraTs CNOCOOB! MCTIPABICHWS

OBHAPYKEHHBIX ACHEKTOB WITH PEKOMEHAOBATS KaKHMe-THO0 MIMEHEHNR B
APYTHX MPOrPAMMHEIX KOMTIOHEHTAX.

TocJsie MHCTIEKTHPOBAHMA ABTOP W3MEHSACT NPOrPAMMY. MCIPABIAS
obHapyseHHsie omuOKH. Ha srane JOPAtOTKH KOOPAMHATOP NPHHWMAST
pelieHye O TOM, HeOOXOMMO JIM  TOBTOPHO  MPOBOAMTSH
MHOMEKTHPOBaHUE, ECIM MOBTOPHOTO MHCTICKTHPOBAHWUA HE Tpelyerca,
Bce OOHAPYKCHHBIC Ae(eKThi JOKYMCHTATHHO DUKCHPYIOTCS M IOKY MEHT
C peay/IbTATAMM UHCIIEKTUPOBAHWA YTBCDAUIACTCH [PECENATRIEM.

TIpolECC MHCTIGKTUPOBAHWA JONACH TMPOBOAMTHCA © YHETOM
TEXHOIOTHYECKOH  KapThl, ONMCHIBAIOMIEH  BOAMOKHBIE  OmWOKW
nporpammuposanms. Kapra pa3pabaTbiBacTCA KBATUHVIMPOBAHHBIMH
CHELMATUCTAMM ¥ PETYIIIPHO OOHOBIACTCA 1O MEPE HAKOTLICHHA OnBITA
B MPOLIECCE UHCTIEKTUPOBAHUA. Jlan PASHBIX AIBIKOB NIPOTPAMMMPOBARHA
COCTABJIOTCA PA3HBIC TEXHONIOTHUECKUE KAPTRL.

TexHONOTHYECKHE KAPTHI, COCTABCHHEBIS [UIA DAIHBIX AIBIKOB
NPOTPAMMMPOBAHMS, — PATHHAIOTCR Mexmy CoOOM, TOCKOIBKY
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SOIMOAHOCTH  TIPOBEPKM,  KOTOPYIO  obecieqypg, Sl —
o op. HAnpRMEp, KOMITIATOP A361a Ada mpopepy, —— OOk | BORTH BEIOBLI MPOKEIYD 1t by i conepaar rpamvIGS
d,yﬂmuﬁ, A KOMITHISTOP A3kika (C _ % T JeHCa L C KOMHUECTRO NapamMeTpos? i 0o ||
80 115 e MOAHO BBISBHTL B npouecce uﬂcnek'rlmonam:' I . s n«;;mm;m n daxmiecnne J'n
o e, 14.2. Tomyepxrem, MTO KAWL Opraniygy,, ‘ i |
; - CODCTBEHHBIC TEXHOTOIHICCKHEe KapTe; Ris ——— B npasiuikHOM I3 NOpanxe paonowzeuu m\pnu:emu‘? 1
 koTopte G5l OCHOBBIBANIHCE Hal CTAHAAPTAX M Oiypyp, | o i 5 Sl \
# OOHOBAAIHCH MO MEPE oOHapy KeHus HORK L et OGPAUNAOTCH K PITNETRSMOT NaMATH, HooioT |
: B 1129] A OHM TAKY0 KE MOIEL CTPYKTYphI PAIICANEMON HAMATH? \I
ﬂ! 1 |
% o ~ -
p— OKM Eony cealanias CTPYRTYPA AaHHLIX WiMens et
H HH Owr CH, NPABNILHED s |
-’_’_-_’_’-Omﬁm, BLISBASEMBIE O me_"'.".“]!&arm_ H yrpaBNeHAA ‘ |
FOMOrRIOUIHE BHIABIATE OHiKy T 10
Boz A IepeNEHIbIE B POTPAMME HHHUMATHSHPORANL 1o
HAYAA HCTITBSOBAHHR HX 3HAUEHMIT?

NCPEONPCASTINOTCE BCE CRATH?

|
Ecny HCMoMb3y eTCi AMHAMHUCCKAS HAMATE, NPABMILHO I OHa |
Bce Jif KOHCTAHTH! HMEHOBAHbI?

=11
pacnpenensercs?

|
|
— - |
— [ TIPOMCXOHT ¥ MEPEPACTIPENETEHNE NAMATH NOCIE TOTD, KAK |
Dapvia 71 BEpXHAR TPEHILIS MACCHBA €10 PA3MEDY Wik na
SAMHHLLY MCHBLIIE 3TOrD pazmepa?’

ona Gosbine He uenonsIyetea?
|

|

|
|
by [ TR =
T Oumbrn Bee mi BOIMOAHBIE O1MOKN PACCMOTPRHLL B VCAOBHAX, \
yIpaBJieHHs OPeNeNMIOMHX HCKINOUMTRITLHEIE CHTy atmH” |
o Tl |
Kaxoii painenseis SCTIONB3Y ETCH A5 PASIENEHHA CHMBOILHEIX HEKD JOUSHHAMH | =
c1pok?
Boswonno m nepenamienne Gydepa? |

B npouecce WHCICKTHPOBAHWA OPIAHWIAIMA  HAKAIUTMBACT
OMNPE/IEAEHHEIH OTNT, MOJTOMY PESYIbTATH WHCMIEKTHPOBAHWA MOKHO

) HCTIONB30BATE TYIs YTy HILIeHks BCEro mpoLecca pazpadorku [10. B xone

Ownbxn | BemonHRIOTCA M YCHORHS U KaAJIOrO yCIOBHOTO Oneparopa? MHCTIEKTMPOBAHHA  BBITIONHACTCA  SHANWS obHapykeHimsix  nedexros.

|\ e [pymia WHCICKTHPOBAHWA W aBTOPbl MHCIEKTHPYEMOTO KOAa

I Boe JtH ID4KTH 3aBEPLIAIOTCA? ONpEAENAIOT TPHUHHEL BOSHUKHOBCHHA aedexros. Yrodsi nosodHLIE
«rhl He BO3HMKATA B OYAYUWX CHCTEMaX, HEOOXOMMMO 1O

[’ TipasiLisH0 /1 B COCTABHBIX ONEPATOPaX PACCTARICHA! s g:omm1ﬁ YCTPAHMTh TIPHUMHBI BOSHWKHOBCHAS JE(RKTOB, IO
G A10TCA B ONIEPATOpaX BeiGOpa? 03Ma4AET BHECCHHE M3MCHEHWI B NIPOLECC PA3sPabOTKA NPOTPAMMHLX

{ i CHCTEM,
Gt ssoma-| VIcrions3y10TCA 4 B IPOTPAMME BKOHbIC nepemMenHbie’ KoHuecTBO KOJIA, IPOBEPAEMOTO 32 OTIPEIGNCHHOE BPEMS, 3ABUCHT
! BMBONA A or ONBITA TPYNNBl MHCTICKTMPOBANWA, A3LIKA NPOrPAMMUPOBAHWA M
Brew 1 BLIXOIHbIM M1EDEMCHHBIM NIEPELL BIBOSIOM : npeaMeTHOM oOnacTv mpriioxkeru. Ha ocrose omhiTa TIPOBENCHUR
TPHCBANBAIOTCA SHANEHNA? HHCTIEKTUPOBAHHSA B KOMIAHWH IBM clenassl CAgayONHe OLCHKH.
{. Ha 37Tane TpEBAPUTCIBHOTO TIPOCMOTPA 33 OJWH HAC MOXHO
MoryT 1t Kaxue-#1Oy ib BXOAHEIE Wli? TPHBECTH K | poeMOTpeTH MpHOMmTTENbHO S00 ONEpATOPOB HCXORHOTO KOfa.
HAPY IIEHHIO CHCTEMHBIX AaHHb! ‘

2, Bo Bpemsa WHmB

WIyANBHOM TOATOTOBKYM 33 OJWH HaC MOVKHO
npoBeprTE MpUMepHO 125 oriepatopos WOXOTHOTO KOAA.
270
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W‘;:ot:@ e JIOATBEPRATIOTCH JAHHBIMH, TIOTYTeHy1 g,
§ WHCTIeKTHPOBAHHA kommanum AT&T [22]. s

Wm0 COHTaTE: 470
Ilp e AQIDKHA NPEBBILATS IBYX GACOB, MTOCKOMTbKy fioroy,

MHCTICKTHPC ob aeekToB CHHMAKACTCA.  [Toaroyy,
PSW [10 WHCICKTHPOBAHME OTHOCHTEILHO ey
pOnecce HeHTOB JOJIKHO BBUTOMHATHECS AOCTATOUHO qamoam,u

cHCTEMHBIX KOMITO
Ecam KOMAHAR WHCHEKTHPOBAHWSA COCTOMT M3 HETBIPEX MeNoBey, 4
1pOBCPRY 100 cTPOK KOAd TpebyeTcsi NPAMEPHO OTHH HeiI0BeKO- ey

caMm TpoLece HHCICKTUPOBAHHA 3aHHMACT OKOJQ y
o, e e 13 . . oo
_ . Pacxosel Ha TECTHPOBAHHE TAIOKE CyllecTseyy,
saBHCAT OT KOIHIECTBA ommbox B nporpamme. Ho, ¢ Ipyro# ctopory,
2 mx_mpom pOrpaMMBl TpebyeTcH BHOJOBUHY MEHBIIE 3aTp af,
oM H3 FKBUBATCHTHOE TECTHPOBAHHE MPOTPAMM.
Obecnenetive HHCTIEKTHPOBAHHA HO Tpebyer
npaBicHMS M 'TPABHIBHOIO” OTHOMIeHus
pesybTaTaM €ro MPOBEAEHHAA. JMHCNEKTHPOBAHWE — OTKPBITBIA Npoiece
OGHApYHEHHAR omMbOK, KOrad omMOKH, JOMYIMEHHBIE OTRNIbHEIM
: HeH3BEKHO BRABILIOTCA M CTAHOBATCA M3BCCTHEL Beeli
5. MeHemkepsl JOMKHBI YETKO PasTDaHH4MBATS
Oro KOAA ¥ OLEHKY Ka/pOB. IIpu onenke
[ELMATHCTOB HA B KOEM CJIy4ac Helhis
eHHBIC B TMPOLIECCE HHCNCKTHPOBAHMS.
HEOOXOMMMO  TIPOHTH

NOAzepAKy B MPOLECCe
HOO OBBHHEHHH B CBA3H C ITHMH omMOKaMH.

14.4. ABTOMATHHECKHIT CTATHYECKHIl aHAIH3 NPOrPAMM

Cratudeckue  AHATH3ATOpb!  nmporpammM  — 970

HHCTPYMEHTATGHBI TIPOTPAMMHBIE CPEACTBE, KOTOPHIC CKaHWPYIOT

HCXOIHBI TEKCT NpPOrpaMMbl M BHIABIAIOT BO3MOMKHBIC omMOKH H

npotBopeuns. Ui amammsatopos He Tpefyercd MCnomHAeMas

nporpamma. OHM  BBITONHAKOT CHHTAKCHYECKMH pasdop TeKcTa
m

FpaMMBbl B ONOBHAIOT PA3THHKIC THITE ONepaTopon. | B Bac
OMOHISIO AHWIHIATOPOB. MOWHO TIpOBEpUTL, lmanwlb:: ik
00 TaBIeHb! ONepaAToOpkl, CACHATh  BBIBOIL! mOCH’lcm,H; it i
y eAMR B MPOTPAMME W BO MHOTHX CiTydasx srramcnurs MHOR&COT,::)
spaucHHH RAHHBIX, WCTIOMBIYEMEIX NPOTPAMMON.  Ananusavop
GPRIP TR OO ALY SOHRE, S ommbon, “peuocramacwix‘
poM ABHIKA, MBI
aBTOMATHIECKOI0 CTATHYECKOTO anamma
[POBEPAIOLIETO K AHOMATHAM B TIDOTDAMME, Hanpumep x
KOTOPBIE HCTIONLIYIOTCS Be3 MHMIMATHIAIMH win S
OTCH, WM K JAHHBIM, JHAMCHWA KOTOPHX NpesbiuaoT
saaHHOE, M T.IL B T1abn. 14.3 NepeuMcnenti Tkl ommGok, Kotopke
MOJKHO BHABHTE C NOMOMNIBIO CTATHUECKOTO AHATH3A. ABTOMATHYECKHIE
cm'ru‘wCK“ﬁ aQHATU3  JIYMIDG  BCETO  TIPHMEHATE  BMCCTe o
MHCTIEKTHPOBAHHEM [10, Tax KaK OH NPENOCTARNACT NOTIOAHUTETHEYIO

ar(OpMALIHIO MHCTIEKIMOHHOH 1pyTime.

nono
xoMTlW"‘ TO

Tabmuma 14.3. Ommbxwn, OOHAPY/KMBAEMBIE  CTATHHECKIM

= ‘dhncange,omnﬁm : i)

agaHiy!

Tun ownbKs ARSI
 ———— p—

OunOKH NaHHLX TlepemexbIe HCNOABIYIOTCR JO WX MHNUMATIDAIY, |

MEPEeMEHHBIS ONPEENEHEI, KO HHFAL He UCTIONBIYIOTCS, |
ePEMEHHbLIM ABAKIbL NPHCBAMBAOTCS IHAYSHHA, OIHAKG |
l MEAITY ITHMM NPHCBOSHMAMM OHI HUTTR HE Ic
VICTIO/B3YIOTCH, BLIXOJ 33 IPAHHIIL MACCHBA; nepemente|
\ HE OTIPENEnent! \

g — ‘ e ||
o ynp”"'e““ﬂ Hesienons sy emeti KO, GE3YCIOBHRIE TIEPEXOM! B LMKNAX |
|

|
|

CTaTHHMECKMI AHANH3 COCTOMT M3 HECKOBKMX JTATOB.
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\
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\|

L

OuGxst pEOa- | TIEPEMEHHEIS BLIBOASTCH NBAKIK Ge3 TPOMEIKY TORHOTO |
BLIBO/IA TPMCBORHUS \
| \
Ounubxw nirepdeiica HenpasHIbHBIH THII NAPAMETPA, HENPABILTLHOR 'tl
KONMAYECTBO [APAMETPOB, PE3y /IbTATH YHKINM He
HCTIONB3YIOTCS, BCTh HEBBIILIBACMBIE TIPOLIAYPH W
dyHKIHRN
OwnbKH yNpasieHns \ OmHBIH B HETOMEI0BAHUN YKASATENeH
NaMATLIO



1 Amaass (OTOKS  YIPABICHHSL Ha 3T0M
’mcmm'om i BBLOGTAKOTCA HMKIBI, MX TOYKH BXOAg Bk
3 HeHCHOIBIYEMBIH KO (310 KOA, OKPYIRCHHBIN Gesyciagy ;
2 RO gepexoia. WM KOI gmioﬁ M3 BeTBEH yong Hbyy
oriepaTopd. yCIosHE riepexoAd K KOTOPOH HHROITIA HE Oyner MCTm.r:HmO

2 ARATHI HCOOTH3OBAHAM IAHHLIX Ha 3rom stane nposep, BM).

e . nEpEeMEHHBIX B nporpaMMe. ANHanus noh(’:erca

SHApYHKHTE nepeMeHHbBIC, KOTOpbIC HCTIOIIB3Y IO TCy Songel
§i HEHIMATH3AITHE, TICPEMEHHBIC, KOTOphie °nuc;:,i3
|

3Tane
X0 1

npeaBapHTEIbHO
6e3 npouexyw‘ﬂwm NPHCBOCHMA, a TAKAC OOBARICHH e
aurae He HCTIONMB3YCMBIE NEPEMEHHBIC. Ha stoMm Jrance taxixe Mo;x:m
10

Hpie ONEPATOPH! ¢ HIOBITOTHBIMH YCTOBUAMH. D10 13y
ue

BhIEBHTE YCIOB
HUKOTAA HE H3IMEHAIOTCA: OHM 60 cer
Aa

YCAOBHA, JHageHHA KOTOPBIX
HCTHHHBI, HO0 BCCTAR IOMKHBL
3. Anaan3 aprTepdeiica. Ha 3ToM 3ranc NpoBepser
COLNACORAHHOCTS  PaZAHIHBIX 494CTCH  NPOrPaMMEL "pa’“‘-"bﬂoc::’1
OGBIRICHKE NPOLICIYD H HX Henons30BaHMA. JlaHHslli dran oxa:maamC:
JMIIEHM, eCTH MCTIONB3YeTCd A3k CO CTPOrMM KOHTPOIEM Tunog
panpivep Java. Tak Kak TIOZOGHBIH HATHS BHIMOTHACT KOMITIsITOR
sroro s3bika, AHamus METEpderca IOMOracT BhIABMTL ommb Ky s
FENHCAHHBIX HA A3BIKAX CO CIAOBIM KOHTPONCM THriop

MPOTPAMMEX, ,
sanpiuep FORTRAN an C. B npotecce aHamA3a HHTEPPEHica MoxkHo
raKKe BESBHTS OOBIBNCHHAE (YHKIMH H IPOUEIYPBL, KOTOPLIC HUrne
HE BRI3HIBANOTCH, H (hyHKIHH, PE3YIBTATEl KOTOPBIX HE HCTIONB3YIOTCA.

4 Amams noroxos aamEmix. Ha JTOM STane  anamusa

OMpEACAsIOTCH 3ABHCHMOCTH  MEHKIY HCXOOHAIMH  (BXOOHBIMH) ¥
Pe3yABTHPYIOUDAMH (BBIXOTHBIMH) TIEPEMEHHBIMH. XoTsa TakoW aHamms

He BRIABISCT KOHKPETHBIX OMMOOK, OH JaeT TIOJHBIA CTTHCOK 3HAYEHHI,
HCTIOME3yeMEIX B TIPOTPaMMe, OIAronaps HeMmy Jerye ObHapyxuTh
ommboussni BHBOA AaHHBIX. Ha 31oM Jrane TaKKEe MOKHO ABHO
ONPEAEIHTS YCAOBHS, KOTOPbIE BAMAIOT HA 3HAYCHHA TIEPCMCHHBIX.

5. Auanws serseil nporpammbl. Ha 310M 3Ta11€ CCMaHTHIECKOTO
ARATH3A ONPEACIIOTCA BCE BETBM NPOrpaMMel M BBIJICAIOTCA
OTEPATOPEL, ACTIONHACMEIE B KakJOH BETBH. AHAIN3 BETBEH NPOrpaMMbl
m& NOMOraeT pazo0parhca B YNPABICHUH NPOrpaMMmoM M

NPOaHATH3HPOBATE KK/IYIO BETB OTACILHO.
. AHau3 NOTOKA ARHHBIX M AHATH3 BETBEH FEHEPHUPYIOT OTPOMHOE
omomecmo& : Hu(opumaLmH. 318 HHOPMAIIA HE BHIABIAET KOHKPETHBIX
NpE/CTAaRAACT nporpamMMy B pasHBIX acnektax. Hs3-3a
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reHepupyeMolt  undopMatmMK  yu  svanm

olP:uqc ckOro AHATHIA MHOT/IA WCKIOHAOT M3 NPoiecca anammia w
crad ' TONBKO HA PAHHMX CTAINWAX U OOHAPYKEHHWA aHOMAIWIA B

HOrOZZ L TRaEMOit ITPOTPANMC.
8C-m'm‘l¢¢““° AHATMIATOPE! OCODEINIO TONE3HBI B TeX Cayuanx,
- challb”'*ow 4 S3BIKY MPOTPAMMHPOBAHIA, 110/100Hse C. B a3kixe
> orer B roro 2 THIIOB, ¥ MOTOMY TIPOBEPKA, OCY IHECTRIINEMAR
CH D poM 53 pika C, OrpaHutdeHna. B a1om cnywae cpepctsanum
<0 Tmecxol‘o apATM3A  MOWKHO ABTOMATHYECKM BBIABUTE INMPOKUi
criekTP oIMOOK TPOTrPAMMHPOBAHX. e mp e i
= pa:spaﬁo"‘° KPUTHUSCKHX cucteM. B atom coiyyae cratvNeckwi
43 TIO3BOTAET 3HAYMICIIBHO COKPATHUTh PACXOIb! HA TCCTUPORAHWE,
Unix 1 Linux ecTb crariueckuit ananwsarop LINT mm

Bc"c'tebiax
G HANMCAHHBIX HA C. On o0ecrneumBaeT CTATHMECKYIO
{poBEpKY: KBMBAJICHTHYIO TIPOBCPKE KOMIMNATOPOM B A3LIKAX CO
(uM  KOHTPOTICM rumnos. wanpumep Java, B ymermmre 14.1
peACTABICH obpasel] pe3y/ibTaTa TpOBEPKH MPOTPAMME! € TIOMOIIBIO
aHATMIATOPA LINT, Ilepsas KOMaHaa AHAIWM3IATOPA TPOCMATPHBACT
rpaMMe Onpeseiena dyHKIMA printarray C ONHWM

apo . B mpo
(apaveTpoM. KoTOpas 3ATEM BBISHIBACT €€ C TPEMA MNApameTpamy.
[lepeMeHHBIE i W C OMpEACTEHBl, ONHAKO 3HAMCHMA MM HUIJIC HC
np“csmmorca_ Bo3Bpamaemoe yHKUMEH IHAYCHHE TAKKE HWIALS HE
HCTIONB3Y CTCA.

Jaernar  14.1 CrarA<ecKnil anaim3,  BbINOIHEHHLI
apanH3aTopomM LINT

138% more lint_ex.c

#include <stdio.h>

printarray (Anarray)
int Anarray,

{

printf(""/ odn’ Anan'aY),

}

main()

int Anarray[5]; int i; char ¢;
printarray(Anarray,i/c);

printarray(Anarray);
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}
139% cc lint_ex.c

140% lint lint_ex.c
Th!
lint ex.c(10): warning: ¢ may be pa®’
e i use yo p o
lint_ex.c(10); warning; / may beuScddbl;cffore set meﬂ:‘ S apy R O rarvec
printarray variable # of args.lint_ex c(4 )‘(')ll: € set Mﬂzﬁww"" apTOME ard”
printarray, arg, 1 used inconsistently ling 'é’,'"ﬁe"‘-c(l 0 Horo- 145, Mero o wgpeTast KO | s
printarray, arg. aj' used inconsistently ]im‘e:'zg: “Hing . Y o " (cleanro® o
intf returns value which i . CXC(d) e A10) © cC
post hich is always ignoreq Yeling ey o ?; o paspaboT<e I 3 yerca ‘:fﬂo 10 COVIARA
o eKTOB enb J HOT rud €
B crpoke 139 BRIIOTHAETCH KoMy crpaHeH 75,219, 29;4] U;‘oMH " g3gTO MO = i
. o K Yy b
pesy m,mmvnowp;ﬂ e OBHapys i1 1y o’x:p?'p‘”‘mb, l;igngefi pedpexros. F1é3 :: oAy MPOBOIHHMKO ™ qp::To armochepe
CICAYIONICH 38 HEH CTPOKC CICIYET BBI30B aHanm3ar, JTHO Ottty I ,mcmCTBO" gpucTald! oHCXOMAT B cBEPX off TABE:
HAXOMT OWHMOKH H NPEAOCTARIAET OTYeT. PALINT, .+ B """wmon bea mpcstmr;cp groT METOR ;Onnpu [POBEPKS
OPhuj; Kp A 0 &
CTaTHIeCKHH AHATHSATOP BEIABHIL, 4O HCTIO) b3y ¢ tif (apcTHX KOMHATAX): S IpOIIECee paspaboTKA e THpOBAHKE
nepeventie C M i HE MHWUMATHIHDOBaHbI, dhyy MBI® ¢y, % oCKOTBKY cornacHo eMy  ATOHEHTOB crieip KA
BHIKIBACTCR C APYTHM KOTHYECTBOM aPIyMEHTOR .,e;:““" pri tar:b'e co0TBETOTBHA cuﬂcmnw(a';m | a3pabOTEA no
OMpEIC/ICHHH. Taxoxe obHapysxero i YK&3ao p,, :?' saMeHseTCR uncueerPOchBﬂeHa OIEID mponecca poae =
HCTIOIb30BAHME TIEPBOTO APIYMEHTA B (YHKUMH printa :cneuogamunoc Ha puc. 143 rz:i‘ . TOGTPO OCH
r e " ’
QHATHIATOP OOHADYXHT, 9TO  3HAaYeHMe (ynk AY. Kpore 1, \eTofoM "aHCTAA
HHIre ”é MPHBE/E s

HCNOB3YETCH.
ARATH3 C TIOMOWBIO MHCTPYMEHT&IBHBIX CpeiicTn g
€ Momer

3AMEHHTH HHCTICKTHPOBAHHA, TAK KAK CYIECTBYIOT TakHe Ty,
KOTOPHIC HEBO3MOKHO BBIABHTE C INOMOWIBK) CTATHYECKOrg Ot
aHaﬂlﬁa

Hanpruep, GHATH3ATOPHI  MOTYT  OOHAapyKHTh HeoGEanne,
NEPEMEHHBIE, OAHAKO OHM HE B COCTOAHHM OIPEHEIIMTL He = THbie
pas bHE[g

mi: aBmmmaax CO CIIabbIM KOHTPOIIEM THIIOB, HANDHuep (
'KOTHYECTBOM H THTIO £ MR GIDOIEIELS QHKIBH ¢ henepinyy,
s M @TYMEHTOB, OJJHAKO HE CMOCOGHBI pacriosyary 3
mmmx;ﬁ 2 NpONymICH HEBEPHBIA  aprywmepy | puc. 14.5. Mpoyecc paspaGomKu 110 memooom "wucmas xomMHama
wm’m:ﬁmon, kax C, cratueckui ananms seisercy B paspa6otke [10 MeToAOM "9HCTas KOMHATA" MOKHO BHIIEIMTH
SIIKAX upomommwem oumnbok. Ho B coBpemermuix [T KTOHEBHIX MOMEHTOB. =
KOHCTPYKUMH, CHIOCOGCTBYIO! HanpuMep Java, M3 A3bIKa yjaneHs |, QopMATbHAN CTEUAQUKALAS. Jlis CO3NABACMOW CHCTEMBI
TIEDEMEHHBIE  NOMAHBI Gzl;nme TOABNEHMIO MHOTMX ommbok. Bee paspabareipaetca  opmanbHal cneumuKaiA. Jns  3ammch
Oc3yC0BHOrO MePexosa merte OOBABICHBI, OTCYTCTBYIOT OMEpATOpHI crieuM(UKALIA  MCTIONMB3YETCA  MOACTD COCTOAHWM, B KOTOPOM
CoutaNKe Hemeom3yemoro xomm Yero MaJOBEPOATHO CIy4aiHoe " orobpaeHbl OTKIMKA CHCTEMbI HA CTHMYJIbL.

A3, H OCYIUECTBIIACTCA ABTOMATHYECKOS
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> [owAarosas paspaborxa PaspaSorka 110 pasgyyg,
+7a11oB, KOTOPHE BRIONHRIOTCA M NPPBepsioTcs Mma Mg

" HEe3EBHCHMO APYT OT Ipyra. Dram o SO0y

331&1{““

mcxo.znxo

ngucras KOMHATE .
LaKaSTHKOM HA PSHNHMX CTAIMEX Tpolecca cq

3. CrpysTypHOE nporpaMMHEPOBAHNC. Henomsyercy .
eHROS KOIHIECTEO YTIPABASIOMWMX KOHCTPYRIUMH 1 aGery,

Al e
gaszix. [Iporeee paspaGOTKA MPOTPAMMEI — 5TO IPOLETy Pa "Onm'i,,u"?
eTATHALHH crieLHQHKBIHH. O
4, Crarmicckast pepupuxaunn.  Paspabarsisacyoe o

ercs CTATHICCKHM MCTOZOM CTPOTOrO MHCHCKTHPOBAI, [,

npo!

BOIHTCA.
po 5. (CrarncTHYECKOE recTuposasne cHcTeMbl Ha kaucoy, mare

W pOBOZHTCR TECTHPOBAHME CTATUCTHYECKMMH Metq,
1103BOIRIOUTAMH OUEHHTh HAOCKHOCTE  TPOIPAMMHOMN c"mmuh,"'
. MeTo/s PaCCMATPHBAIOTCR B TIABE 21. Kax "°Ka3am§

ua puc. 14.5, crarHCTHICCKAES TECTHI DasMpYIOTCA Ha ONepaumomigy
. soTOpSI  paspabareiBacTCs  DNAPALIETEHO  Comamg

Wcmm
nomompaspaémtaﬂo,muaxmopoﬁnomananapuc. 14.6,
omucana B raase 3. BhiNOJHCHHS Kaxa0re I3Tana onpeaensercy
0/TB30BATEATMA. Ha ka#ioM OTACTBHOM 3Tare TOMyHacTCs BIOTHe
paboTocTioco0HaR cucTeMa, HO C OTPAHWHEHHBIMM BO3MONKHOCTAMY,

[oas3osarens BOBPRMAIOT OTHETEI O YHKIHOHUPOBAHHM CHCTEME
: seobxomamblx  H3MeHenuit. [lomarosas

o‘n“K(‘)

Puc. 14.6, lpoyece nowazo6ot paspasomxu
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Tg——

Fons CUELMUKAIMA ONIPENCILHA KAK S/MHOS HSOE, uiMeHenus B
@x  akaumka  (KOTOpRe Hewsbekusl) miexyr 2a coBon

:gmﬁl"c“m B cneuurbuxnuuu H B (pougcce paspaboriw, B T s
cncu“d’“"a‘m’ M CHCTCMHAA APXMICKTYPA JOMKHBL  MOCTORMHO

cpc%’mp"mm scs. B MeTOAC NOWATOBOH paspaboTku cricumbukaims 1a

3 om 1uare (PUKCHpOBAHA, XOTH Tp’l’f’?“ﬂlmn 10 M3MEHCHMIO JPYTHX

§ CHCTEMBI ITPHHHMAIOTCA. Kammii mar paspaGorkm sapeputacrca

POrPAMMHBIM MPOIYRTOM.

epBBIX ITAMAX NOWArosoi paspabotku M0 Meronom "uncran

comHara’ peann3yroTed HAWOONCC KPUTHYECKME JUIM  3aKasIMKa

cHCTEMHBIC hyHKIAMI. Menee BAKHDLIC CHCTEMHbIC Dy KM
6 T HA MOCHEAYIONmMX oTanax. Takum ofpasom, y zakaswuxa

A MOKHOCT TPOBEPHTH M HUCILITATE CHCTEMY {ee oOCHOBHEIC

4acTe
roTOBbL‘\‘
Han

& M) A0 OKOHYATEIIEHOTO  3aBepUIeHUs pajpaborku. Eomm
© RHHKAIOT npoonemsl © TpeOOBAHMAMM, 3aKa3unk coodmaer o FTom

Fpy1TI® paspabOTMKOB K 3ATIPANTMBACT HOBYIO BEPCHIO POLYKTA.
kv 0DPaloM, HaubONCe BAANLIE JUIA JAKAMKA CHCTEMIEIC

pyris NPOBEPAIOTCA paubonemee  komuuecTso pas. [lo mepe
106ABICHHS B cucteMy HOBbE (YHKIME KOMOWHMpYIOTCA © yike
MEIOLIHMHCH, W MHTErpUpOBaHHAN CHCTEMA TecTupyerca. Tlooromy 1e
acTH CHCTCMBL, KOTOPBIE CO3/aMBI HA NEPBEIX ITANAX PAspaboOTKH, HA

KOKIOM M3 [OCIeAYIONMX 3TATIOB MPOBEPAIOTCH CIE Pa3 € NOMOIILIO

Apyrux KOHTPOIBHBIX TCCTOB,
[Iponecc paspaboriu [10 meTonom MUMCTAN KOMHATA” TUIAHAPYETCR

raxumM  0Opa3oM, qTOOBl OOECHCUUTE CTPOrOE  MHCTICKTHUPOBAHWE
pOrpaMM. Cremduxkarms  CHCTEMEI  MPEICTABNCHA — MONENbIO
COCTOAHHMA, KOTOPA yepe3 pAll [OC/IC/IOBATENBHBIX MO NENEH OCTENEHHO
npeobpasyeTca B ACTIONHAEMYIO TIPOTPaMMy . DTOT NOAXOZA K paspadoTse
[10 orMcaH B TIaBe 3. VHCNEKTHPOBAHME TIPOTPAMM [OTIONHAIOTCH
CTPOTHMH MATCMATHYECKMMY JIOKA3ATE/IBCTRAMM COTNIACOBAHHOCTH M

KOpPEKTHOCTH npeodpasoBaHUH.
O6pMHO pa3pabOTKOH OOMBIIMX CHCTEM  METOAOM "yucTas

xoMHATa" 3aHMMAIOTCA TPH TPYTIIBI PaspadOTHHKOB.

|. 'pynuoa cnemmpuxain.  Otseuaet 32 paspadotky W
[OJIEPAKY CHCTEMHOH crienpuKkauMi. DTOH [PYTIION COIAANOTCA
crendHKAIMH  NOMB30BATEIBCKUX TpedoBatuit W HOPMANBHEIC
creuMuKaLIH IR pepHUKALTAM CHCTEMBL B HEKOTOPBIX CyHany,
HATPAMEP TOC/C OKOHHAHWA paspaboTku cnenmuraum, Ta Tpynia

MOMET TIPUCOSIMHHTECS K IPynne pa3paboTku.
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. 3anmmaercs pazpaboTkort

 [pynus paspaborku H Iipo
10 ép" ';pomxc HCIIOMB3YCTCH CTPYKIYPHPOBAHHbII ¢0pm::lg ::ﬁ
\ meii Ha MHCOCSKTHPOBAHMH  KOIA, “°‘I"D°'vleu",,,:

noaxox, OCHOES! [IPABMIBLHOCTH PA0OTB! CHCTCMBI.
ceprAQEKAWIA.  3aHHMAacTCS Pa3pa6O I

H0!
I pynma
ox 76CTOB, MIPHMEHSEMBIX NOCE OKOHYAHMA paspas S

THYCCRHX
CTATIC TecTsl OCHOBAHBE! HA HCNOAK30BIHWK ¢0puan,,, &
KOHTpOIBHBIC TECTH paspadarsiBaroTcs "ap&"'“mu':“
Wkl W HCTIOMB3YIOTCA JUIS CepTHdMKaLmT Ha_qex“u_m:

CO3OAHHCM CHCTE
1o. "

B pesyasTaze HCTIQB30BAHIA METOMA "THCTAA KOMHATA" roTop,,
pporpasMHBIA OPOAYKT COACPAKHT KpaiHe Majo omubok i o3
CTORMOCTS MCHBILIE, HEM Y paspaboTaHHOTO TPATMUHORHBIMK MET0 13,
B pabore [75] onucaHO HECKONBKO  YCHCHIHBIX memon.

" b
yHCcTad KOMHATa , C HCHM3MC

Wﬁoramzux METOAOM

MpOLEETOM omHGOK B PAa3pabOTAHHEIX CHCTCMAX. Pacxousr g >TH

fpoekTsl  CPABHWMBI  © pacxofaMu  Ha  TIDOCKTBL  KOTOppe
THChH C HCTIOIB30BAHHCM TPAMIMOHHBIX METOIOB.

B nponecce paspadoTKH MCTOIOM "gucTas KOMHATA" OKa3hiBagtey
nposepka. OTPOMHOE KOIMUYECTBO Nedektop

it CTATHYECKAA
obnapy&HBacTCa eiic 710 HCOOJHCHHA NMPOrpaMMbl M MCTIPaBisercy g
nporiecce paspaboTKH [10. B cramse [219] yTBEpAKIACTCA, YTO BO Bpeyg
TeCTHPOBAHHS TPOSKTOB, KOTOPHIE pa3pabaThIBAITHCE C HCTIOMB30BaHMe )
weroga "HcTas Kommara', B CPeiHeM ODHAPYAKMBACTCA TONGKO 2,3
xo4a. B uenom pacxomei ma

JfedpexTa HA THICATY CTPOK MCXOHOTO
yBETMIMBAIOTCA, TAK KaK COKDAIAIOTCH PACXONb! Ha
ommuboKk B paspabateiBaemoli

1) Kaxue /B¢ OCHOBHBIC METOJHKH NPOBEPKH M aHAITH3A CHUCTEM

HCTIONB3YIOTCA B NPOLECCAX BEPADHKALIAH H aTTECTALIN
2) Or 9ero 3aBACHT YpOBEHb HEODXOMMMON JOCTOBEPHOCTH

COOTBETCTBHA?
3) Yro 12KOE HHCTIEKTHPOBAHHE NPOTPAMM
4) MepeurcanTe yeiOBMA HeobXOmAMBIE JUIA Hayana Npouecca

HHCTICKTHDOBAHHA NTPOIPAMMBL,
5) Uro raKoe cratHueckue anamM3aTOpPH! MPOrpavm?
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3 KAKHX YTANOB COCTOMT CTATHHCCKWIA avanua?

[ATE  KIOYEBHRIX MOMCHTOB MOKHO BLUIEIHTE B

6) M
"gyucTas KomHara” 7

7) Kaxux
() MeTOAOM
aporke 11
pasp:
w“oqem-le CHIOBA: WHCHEKMUPGEAHUE RO, Mecmuposanue Rno,
,)e¢¢xmog, cmamucmuieckoe mMecmuposanue,

2 HUE
mec mtpeou ua 'e no,  ONCUOGUUR  NOILIOGAMeEnell,  YCAOsUR  pLHINKG
nasna onaciu,  sepupurkayus  u

S MHDIE: TPOOYNINOG: . TIPOYESC
npo2p i omaaoKd,  UHCNEKMUPOSANue  npozpawm, npojecc
ammecmupoea"uﬂ' CMAMUYECKUE  ARAMIZAMOPLE NPOZpamMM, Aaranus
’_‘;’1" ynpasieni, anaiui  UCHOAB30BARUA  OAHHLIX, auaIus
HOMIOK Gca, anamts ROMOKOE OAHHBIX, AHATNI Bemeeti NPOZPAMME,
uume}:"f:”aﬂ' crewuUKaLUs, NOUa208ds paspabomea, cmpyKmypHoe
popm (w_uupo ganue, cmamuHecka sepupurayus, cMamuchuRecKoe
npozp cucmeMbl, 2pynna cneyupukayuy, zpynna paspacomsuy,

OBUANE
meC"'ZpL epmuipuKayuL. | _
24 Keywords: inspection by testing for testing defects, statistical tests,
the appoinnnem to the expecta_tions of users, tbe cond:’tiom' of the markei
ing, verification and validation, debugging, inspection
n process, static analyzers program control flow

0 yare debuggl
; inspectio.
o8 use data analysis interface, data flow analysis,

analysis, analysis of : sl s
analysis of program branches, jOf'mal spec:jxca{z?n, step by. step
development, structured programming, slalic verification, statistical
{ estingoj"he system, a group of specifications, development team, a group
Ceﬂjﬁmlion. v : .

Kalit so’zlar: dasturiy la ‘'minotni nazorat qilish, tekshirish,
nugsonlarni tekshirish, statistik tekshirish.. DT magsadi, foydalanuvchi
kutgan natija, dasturiy mahsulotlar bozori sharoitlari, sozlash jarayoni,
attestatsiya, dasturni nazorat gilish, nazorat qilish jarayoni, tekshiruv

wahlili. ma’lumotlarni ishlatishi tahlili, interfeys tahlili, dastur

ogimi
sohalari tahlili, ishlab chigarish guruhi, srtifikatlash guruhi.

Ynpaxaesns

1. Obcynure pasmauma MEXAy Bepudukaumer w ATTECTALMEH |
GBACHHTE, IIOYEMY ATTECTAIHS ABIALTCA OONEE CTIOKHBIM MPOLUECCOM.
2, OBBACHUTE, TOMEMY HE HYXKHO YCTPaHATH BCE ACHEKTH B

NPOrpaMMe Tepes e TOCTABKOH 3AKA3HMKY. Mo kakux Top Clemyer
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qro0bl  YAOCTOBEDHTECH, vy

[pOrpaMMy,

mcmpowbﬂ CBOEMY HasHAueHHIO? Oliy
3. OOBACHHTE: roueMy MHCTICKTHPOBAHHME TPOIPAMMBI sayg

pperTHBHRIM MCTOIOM OOHAPYHEHHA B Hell ommboK. Kakye CTey

oumOOK HEAE3A OB HAPYARHTS METOZIOM HHCTIEKTHPOBAHMS ? THITh

4. p,gpaéomﬁre TeXHOAOTHIECKYIO Kapry =
ax  ommbok  (HE CHHTRKCHYECKMX), Ko,m;‘"mfcionee
He

obHapyRHBIIOTCR KOMIMAIATOPOM, HO KOTOPAI® MOXKHO BRISBHTL
POTPAMMBI. [lp  COCTAB/ICHWH mﬁ‘mS“
Thlg,

scroms3ydite CBOM  IHAHFR Java, Ct+, C WM Ipymux g

npo , .
&, (CocraBbTe CIHCOK BONPOCOB, OTBETHI HA KOTOPRIC NO3BONg;0,
) CTATHYCCKOro aHATH3A OGHAPYKHTS OIHE Ky, Z

B0 BpeM MPOBEICHRA
HAMHCAHHBIX HA A3BIKAX Java, Ada u C++. Cpashure CBOG!

g;:ox CO CITHCKOM, npenCTasISHHBIM B tabm 19.2.
6. CocraseTe OT4eT, B KOTOpOM Gl PHBOMIMCE TIPEHMY ieC TRy
MeTond "HHCTas xomuaTa’”, & TAKKE CEA3AHHBIE C HAM PACXO/THL M PHCKy,
7. Mesgpkep pemiin 1A OLCHEH CHICLMATHCTOR B Kauecrpe
HCXOIHBIX  JAHHBIX BOCTIONE3OBATECS OTHCTAMH O PesyibTarax
HHCMEKTHPOBAHAA NPOTPasMM. B oruerax coaepxurcs MHpopMaimy o
1OM, KTO COBEPUII H KTO OOHAPYHHI OIMHOKHM B TIPOIPAMME. DTHYHE 13
wenemkepa? DTHYHO JIH 33paHee npouHbOpMHUpOBaTs,
nepcosan 0o aroM? Kak 270 pemicHHe MOKET NOBIHATL Ha Npouece

FHCIIEKTHPOBAHHSA”
8. OxuH H3 TIOAXOJ0B, IHPOKO MCTIONB3YEeMbIX TIPDH TECTHPOBAHHM

T10. cocTonT B TECTHPOBAHHH CHCTCMBI JIO TeX 1Op, MoKa He Oymyt
M3PAcXO/IOBAHK BCE CPEACTEA, BEIICICHHBIE HA TECTMPOBAHME. 3aTem
CHCTEMA NEPCAACTCA 3aKasHHKAM. Obcyaure ITAYHOCTE TRKOIO MO/IXO/1a.

V"

[JIABA 15. FECTUPOBAHME IIPOTPAMMHOIQ
OBECHEMEHUS

MATPUBATACH ODIIAR CXCMA MPOLICCCA TCCTHPOBAHMA,
qHHACTCH ¢ TECTHPOBAHMA OTACITBIEIX NPOTPAMMHEIX MOJTY TICH,
Ou 1 ppoueayP ¥ OOBEKTOB, 3aTeM MOAYIM KOMIMOHYIOTCH B
anpHMeP 41 ¥ TIOTOM B CHCTEMY, NP 2TOM TPOBOAMTCA TECTUPOBAHUE
rEMi MERIY moayamu. Hakoneil, nocsie cOOpKM CHCTEMbI,
IPOBECTH CEPHIO NPUEMOYHEBIX TECTOB, BO HPEMA
COOTBETCTBYE CHCTEMEI €€ CTiCHMdUKALIAM.
15.1 mnokasama CXeMa JIBYXITAmHOrO —mpouecca
auus. Ha rarne [IOKOMTIOHEHTHOIO TECTUPOBAHVA TIPOBEPAIOTCH
1ecT e KOMIIOHCHTH. J1o MOryT OBITh DYHKUMH, HADOPLI METOMOR,
ome’;:mu o 5 OAH MOAYZE, WIH obwexTsl. Ha Jmane tecTHpoBanus
cobp oM KOMIIOHEHTH HHTEIPUPYIOTCS B TIONCHCTEMBL WA
cﬁop:q efpy10 CHCTEMY: Ha 5TOM JTaNe OCHOBHOE BHWMANWE yEIACTCA
S0 53AMMOJICACTBMI MEKITy KOMMOHEHTAMM, & TAKIKE
T AT q)ywoua.rmnocru ¥ HPOM3BOAMTENLHOCTH CHCTEMBL KaK
SHHOTO yenoro. Ho, KOHEIHO, HA JTANE TECTHPOBAHMA COOPKM TaKKES
T oBHApyRHBATECA OMMOKM B OTJENBHBIX KOMIIOHCHTAX, HE

m‘lem‘“’le Ha 371anc TIOKOMIIOHECHTHOI'O TECTHPOBAHAA.

=1—T=)

Tectwposanme COOPKA Heaammowaas rpynca
TECTHROSEHA

g rnase 3 pace

oneic

.Ha

Puc. 15.1. Dmanst mecmuposanus [10

[IpH IUIAHUPOBAHKH ITPOLIECC sepubmkauym ¥ arrecraigan 110
\eHeukeph! NPOCKTA AOKHBL OTPECAHTE, KIO Oyner orsevarh 33

¢ JTANBl TECTHPOBAHWA. BO MHOTMX ClyuiX 3a TECTUPOBAHWUE
CBOMX IPOrpamMm (Mofymell WIM OOBEKTOB) HECYT OTBETCTBEHHOCTH
nporpaMMmeThl. 3a CEYIONMA Tan OTBEYACT rpymma CHCTEMHON
HHTETPALIAN (cOopkm), KOTOPaK MHTEIPUPYET OTACIbHLIC TPOTPAMMHEIE
MOy /14 (BO3MOMHO, TOTYHEHHEIS OT Pa3HbIX PazpaboTHMKOB) B CIWHYIO
CHCTEMY M TECTHPYET 3Ty CHCTEMY B LIGIIOM.

JI1% KPATHYECKHX CHCTEM NPONECC TECTUPOBAHMA AOMAKCH OuiTs
Gonee opmatbrpiM. Taxas HOPMATH3ALIMAA NPEIINONATACT, HTO 33 BCE
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W orgeuaoT HE3ABRHCHMbIC ucm,rrammt 5ce
GarBaroTed oTACBHO M BO BPEMA  TECTHPOBAHMy TeCTy,
pie 3AMACH. robs NPOTECTHPOBATE KPHTHYECKHe ¢ Ayrog
paGATHIBACT TECTBL, HOXQI 13 Cﬂeuuql:cw"ﬂu,
r0 KOMTIOHCHTA. WK Ay,
K¢ HCKPHTHICCKHX, "0BBIHBIX" CHCTEM 1o,
Kaxaoro CHCTEMHOIQ KOMINOHCHTA, Rak ]még)"ﬁmﬂe
To1BKO HHTEPHECHCH KOMIOREHTOR :-pﬂo. He

” Ba'w' pm
wecyT OTBETCIBEHHOCTR OTACHBHME TMPOTPAMMMCTEL  Man  rp,

m)OrleMﬂcTO’* Taxum 00pasoM, TeCTHPOBAHHME xo\mm_,emay"fru
[pABHI0, OCHO TOIbKO HA TOHHMAHHH PaspaboTIHKany > Kak
g0 J0MKEH nenath KOMITOHCHT. org,

TecTHpOBAHHC oGOpKH AOIKHO OCHOBBIBATRCH HA HMeIomej;
cuctessl, [IpW COCTABVICHHH IUIAHA TecTupo €hicy
oGaraH0 HCTIONB3YETCH CHOIMpHKAILIAN CHCTEMHBIX mﬁoamm“a“fm
[OIB30BSTEIBCKHX tpefoBarmii  (CM.  rnagy “;B
TecTHPOBSHHEM cOopkw BCETAA 33HAMACTCH HE3ABMCHMas TPyTuTa, 3).

Bo muOrHX KHHIax. HOCBAMIEHHBIX TECTHPOBAHHIO NPOTPaMMHg
obecniedeHH, HANPHMED [34, 197, 276, 22%], ommchiBaeTcs nm"e""
TECTHPOBAHHS TTPO: CHCTEM, PEATH3YIOUIMX d’m“"omnsm,:
MATPHBACTCH OTICIBHO TECTHPOBAHHC 00bekTHO-

sozexs T10, Ho He pace
cHcTeM. B KOHTEKCTe TECTMPOBAHMA  Menry

OpHCHTHPOBAHHBIX
ODBEKTHO-OPHEHTHPOBAHHBIMH H (Y HKIMOHATEHO-OPHEHTHPOBAHH LI My

CHCTEMAMH HMEETCA DAL OTIHIMH.
HATEHO-OPHEHTHPOBAHHBIX CHCTEMAX CYINECTBYer

|. B (pyHKIHO!
geTko ONPEACICHHOE PasTHIHE MEALY OCHOBHBIMM TPOIPAMMHBIMH
anevenTaMy  (DyHKUMAMH) H COBOKYITHOCTBIO  ITHX  3JIeMEHTOB

(uonymimy). B OOBEKTHO-OPHEHTHPOBAHHBIX CHCTEMAX 3TOr0 Het
ObbexTsi MOTyT OBITE IPOCTHIMH 3IEMCHTAMH, HANPHMEDP CITUCKOM, um;
CHIOKHBIMY, HANPHMEP TaKMMH, Kak 0bBEKT METEOPONOT HYECKOH
CTaHIH M3 TIaBH 12, COCTOAIIMI B3 PA/IA APy THX OOBEKTOB.
mﬁl B oﬁx:emo-opnearnpowmux CHCTEMAX, KaK INpPABWIO, HET
# ueTkoi MepapxuM ODBEKTOB, Kak B (y HKIHMOHAJIBHO-
W cucreMax. IToaTOMY TaKue METO[bI HHTCTPALMH
b HHCXOAANIAS WIH BocxomAmas coopka (cm. paszen 15.2),
Tmmcomwu 00BEKTHO-OPHEHTHPOBAHHBIX CHCTEM.
WOGMM i 8 OOBEKTHO-OPHEHTUPOBAHHBIX CHCTEMAX MEK/IY
Tecuna MIIOHCHTOB ¥ TECTHPOBaHMEM COOPKH HET HETKHX
24

} o

ik . ppoueced P e
i S = oxrpa, HecMOTP
“po}w:;’P g asT> n:;p(oﬂﬂ'f g CHCTEM moOBIX BRILOB. :;::,

g 20oXx0A!
..?zums T ef,ex-nlo-op"eﬂ'l’ BaHHBIX c::IT:Ma3 :e g o
“cﬂmonm“”‘ eTOAB! TaxkHe MeTOADb! paccmmpe P
- e M
c cuﬂﬂr‘“’

& 15.1. Tecrnpomue pedexTon
BaHHA edexToB gBAsCICH ppiABneHMe B
0 crrix ASPEKTOP 110 TOrO, KaK ona Gy et CaHa
: [IONOAKHO grrecTaumu, B
CcBOEH

g3 P :
xoi® M arrecTalpid CHCT
oneul*'d’ Bo,‘::,pc sanaHHBIMM TECTOBRIMM NAHHBIMHA. Tlpa

orate 0 ch):KTOB sanyCKaeTCH TakoW TEcT, KOTOPhIH BHIZEIBACT
recTHPOB ae ey rpasMb ¥, CJIe(OBATEIBHO, BBIABIACT
uc@l’!’"cgg;r - summange  Ha 1Y pakHyl0 OCODEHHOCTD:
et or HATMGHE, @ HE OTCYTCTBUE

e neeKToB ACMOHCTPHPY
MT@OM
5 nedexToB nokaszaHa Ha

Red)cﬂo A MOJ1CTIB np()ueoca TeCTUPOBAHHM
15.2. TecTOBBIE cueHapud - cnermpuKaan BXOHBIX
ecTOBBIX anHBiX B OKMIAEMBIX BEIXOIHBIX JAHHBIX TULIOC OTIHCAHWE
gapua. 1eCTOBBIC JIAHHBIE MHOTAA FeHEPHUPYIOTCA
ToMATHHECKas TeHEPALMA TECTOBBIX CLICHAPDUEB
Tarsl TIPOBEACHMS TeCTa HE BCerja

aprOMaTHIeCKH. AB
JHA, TIOCKOTIBKY pesyib

apaHee.

HEBO3MO
\QIKHO TTPEICKA3ATS 3

Puc, 15.2. Tlpoyecc mecmupoeanus 0eexmos
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sauWe, KOFA@ MPOBEPTIOTC BCE  Boang,
no.wm.'rﬁ:f"”"wmmam [POTPAMMBL,  HEPOANBHO. r?:g’:“fue
o GasMpoBATHCT HE HEKOTOPOM "W"Omefr’“-"
. rocToBBIX ~ CLCHSPHEB. CYIECTBYIOT  pasnyyy,, 5
pOEBOIMONHBIN SrOro  MOAMHOWECTBA. Harpumep, T‘?CT()RNC
METOTHEH woryT MPEIYCMOTPET BRITIONTHEHHE  BCEX Onepampo:'e
cueHapHH ‘o sericil Mepe o pas. AMLTCPHATHBHAR Me o, %
nlJOrpnnmc R DasHpyeTcd Ha ONbITe ucnom.aoBaH:;
cHCTEM, B ITOM cayqac TECTHPOBAHHIO TIOABEPIAIOTCS T,
W W H W m&)mmﬁ CHCTEMH‘ "aanM:;)
mqonme:
1. Bee cmmed,ymmnocxymme Yepes MEHIO.
3 Kowbwusams GyHKISTH, JOCTYMHKE HCEPCS MEHIO (Hanpier,

ci0AHOE (POpMATHPOBAHHE TEROTR)
cHCTeMe TIPEATIQNAraeTCA BBOZ NOJB30BATEEM Kakyy.
recTupyloTcs (QYHKIDIH C NPaBMMBHB |,

mw MOHW
{5 omuTa TSCTHPOBaHHA (4 OKCIUIYATALMHM)  G0/Tbimyy
[POTPaMMHBIX MPOAYKTOB, TARKHX, KAK TEKCTOBBIC MPOLCCCOPBI wyny
raGTMIE, BHTCKACT, Y70 HEOOMMHBIC KOMGHHaimy,
yrEupi  MHOTAR MOTYT BH3HBATH OMMOKM, HO Hambomee wacrq

HcnoBIyeMsic (PYHKIHH BCETIA pabOoTa0T HPAaBAIBHO.

15.2. TecTupoBaHHe METOAOM 9€PHOIO SIIMKa

HOe TECTHPOBRHME, WM TECTHPOBAHHE METOIOM
4epHOIO AUHKA DZsHPYETCS HA TOM, YTO BCE TECTBl OCHOBHIBAIOTCA Ha
CHCUMHKALIAM ~ CHCTEMBl WIM €€ KOMIIOHCHTOB. Cucrema
NpencTaBIAETCA KAK "CPHBIHA AUIMK', TOBEJAEHME KOTOPOTO MOKHO
ONpeETHTS  TOABKO NOCPEACTBOM — HIYHCHHMA €€  BXOIHBIX
COOTBETCTBYIONIMX BHIXONHBIX JIAHHBIX. pyroe Ha3BaHUE 3TOr0 METosa

~ QYHKUHOHA/ILHOE TECTHPOBAHME — CBA3AHO C TCM, 4TO MCIBLITATCID
nposepaet He peardsawaio [10, 2 TOMBKO €ro BHTIOTHAEMbIE (Y HKLHH.

Ha puc. 15.3 nokasana MOZCTH CHCTEMBI, TECTHPYEMad METOLOM
HCPHOTO AIMKA. JTOT METOA Taike NPUMCHHM K CHCTeMam,

OPraHH30BaHHBIM
o 1 B BHje Habopa (ynkumi wim 06bexToB. Vicrbrrares
CTaBNACT B KOMIOHEHT WIH CHCTEMY BXOAHBIC JAHHBIE M HCCIIETyeT

COOTBETCTBYIOUIME BEIXO/IHBIC TAHHBIE,

286

Bunago paons,
va Hanwiag AedexTos

Puc. 15.3, Tecmuposane MEMOOOM HePHO20 AUUKA

Eciv BRIXO/IHBIE JIAHHBIC He COBNAJAIOT C MNPEACKA3AHHBIMY,
4T, BO BDEMA TCCTHPOBAHWA 110 yenemso oOHapYKCHA ommMoOKa
KT).

are/isl — T0A00paTh TaKWe BXOIHLIC
OKOM BEPOATHOCTBIO MPHUCYTCTROBAIH
BEIOOP TECTOBBIX AAHHBIX
Onyako

3Had

(nede
OcuosHas 33343 HCNBIT
e, 4TOOB! CPeAM HUX C BHIC
o MHOKeECTBA L. BO MHOTHX CTyHadXx
aeTCA HA [PEABAPHMTENBHOM  OMNBITE HCTIBITATEIIA.
THM JBPHCTHUECKHM 3HAHWAM MOKHO TAKKE

ATUMECKMI METOJ BHIOOpPAa BXOAHBIX [AHHBIX.

3IeMEHT]
(OCHOBBIB
ONOMHATENBHO K 3
HCTIO/B30BATH  CHCTEM
obcyKIAeMBIH B CIICLYIOIIEM pasnene.

15.3. O6aacTH HIKBHBAICHTHOCTH

BXOJHbIE JIAHHbIE TPOrPaMM “acTo MOKHO pazOuTh HA HECKOILKO
xnaccos, BXOAHBIE JAHHBIC, NPHHAVICKANTHE OJTHOMY KIIACCY, MMEIOT
ofmMe CBOWCTBA, HAMPUMEP OT0  TIOJOMMTSNbHBIC — MMCAA,

OTPHLEATE/BHBIC YHCIA, CTPOKH 6e3 mpodenos u T.n. OOBMHO 1A BCEX
JAHHBIX 3 KAKOTO-THOO KJIAcca TOBE/ICHHE NPOTPAMMBL OMMHAKOBO

(3xkBMBA/IEHTHO). H3-3a HTOTO TAKWE KIIACCH! JAHHBIX HHOT/IA HABIBAKT
obmacTAMH SKBUBANEHTHOCTH [34]. OfMH K3 CHCTEMATHYSCKHX METOZIOB

obHapykeHEs NC(EKTOB COCTOMT B ONpENENCHWM BCeX OOnacTedt
IKBHBATEHTHOCTH, 0OPA0aTHIBACMBIX TPOrPAMMON. KOHTPOILHEIE TECThHI
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gBaTNBANOTCR TaK. #TOOK BXOAHLIC H BBIXOZHIIC 1 qante #°° i e L ocH il
18X ITHX 0073CTEH. Hble nesca; a X0 LIRS T o enoTe p30BaTe
e amy acT xe oAt npe 1o FHBIX
B M por ocTH Meﬂ'raﬂ?‘" na
i orP "oﬁpﬂ a}lc“" OKY = X0,
y10 0P ARBAP o W2 eHHH pumMeP:

Ha puc. 15.4 xamnad 001aCTs IKBHBANCHTHOCTY gar
pwe vpmnca. O0aacTH IKBHBAICHTHOCTH  BXOTHbIX nam)ﬂ""eﬂn :
po. ObnacTd IKBHBAICHTHOCTH BBIXOAHBIX oy Thi toney
blx
M -
ofic MPOTPAMMbIL, HMCIOIITHE obmme CBOMCTRy 1o

ngHHmE BB BBIX

oABOAMIOT  CHMTATE HX OTIHENBHBIM  KIACCOM. Koppc‘.\- XOTOD e

HEKODPEKTHBIC BXOIHBIC ASHEME TAKKE OGPAVIOT e ’:)g-ie
'”aCTH

Wcﬂ"m

8c

=n
e

Puc. 15.4. Obaacmu 3K8u8aIeHMHOCmuU

Mocne onpeaenesus 001acTel IKBHBATICHTHOCTH JUIS KaK/IOH w3

HHX TIOIOMpAlOTCR TecToBEie JaHHbic. [IpH BHIOOPE TECTOBBIX JAHHBIX
MOAHO PYKOBOJACTBOBATBCA CHEAYIONMM IIOJIE3HBIM IPABHIIOM: /UTA
TECTOR nuﬁupmomv [BHHBIE, PACTIONIOKCHHBIC HA IPAHMLIC obnacTu
mmn% H OT/AE/IbHO JAHHBIE, IEKALME BHY TPH ITOH 00nacTy.
BOCHOM mp TAKOr0 BRIOOPA AAHHBIX 3aKTIOYACTCA B CIIE/IYIONIEM.
mnpouecce Pﬂmﬂmm il C:HT::H pazpaboTiMKy M NpOrPaMMMCTEI
mammcwmnmymuoﬁnacm Hbi¢ 3HAYCHMA BXOJAHBIX JAHHBIX,
B G : IKBUBATCHTHOCTH. | paHuyHBIC 3HAYEHHA
= m“‘“m‘m‘"m HANpHMED, HynieBoe 3Hauenwe oOpabarhiBacTCa He
MUATENBHBIC YMCNA) W MOTOMY HTHOPHpPYHOTCA
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uOii
"pm_;ga:::wﬂaﬂ:ﬁ !:61‘}{3 weH y10 e 06 %
o e W o x AT b A
pHr AL 1 peie! - oBbIX
coew @y 4 A0 e oHae
”omﬂ'bcsnﬂoc,r“ " go3MO pHc 15.5.

Hocmu

Obnacmu 9KEUBATEHTN

Puc. 15.5.
Ha  npuMepe

eHMe  TECTOBBIX JIAHHBIX
nony (riouck), KOTOpaA

eHHOM TIPOTPaMME! Seach
gt 3 0 san@HHOro  MEMeHTa key (xmo4) B

er  TIOMCK
l[’l::ﬂoél:;BMHOCTH AneMEHTOB. 11porpamMma BO3B . Mot
{oMUAN  ITOTO  HIEMCHTE B noCTeNoBaTe/IbH neum
juas 8O Bpe3ke 15.1, cOnepHuUT fpe/Iy CAOBHE W
a ToWCKa HE

, MPe/ICTABe
rocTycnoue. TpesycroBHe yKa3biBaeT, Y10 NporpaMm
¢ TyCTHIMH noc/IeA0BATENHHOCTAMMK. [TocTyCNOBHE

qro eciM ONEMEHT, DAaBHBIM  KIMOWY, ecTb B
niepemennas Found npuHuMacT 3HaueHue true
(wormna). Mrnexe L 0003HA4acT MO3HLMAIO KIOYEBOrO JIEMEHTA B
NOCTENOBATENBHOCTH,  ECiM  IIEMEHT, paBHBIM  KIIOYY, B

NOCAEAOBATENBHOCTH OTCYTCTBYET, TO 3TOT HHACKC HE ONPEACTICH.

onpezeaer,
NOCTSA0BATE/IBHOCT W, TO
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it 15.1 CriempusaiEs OpOIPEMME! OHCKy
Bpe i

pa: Q Key: ELEM; T: SEQ of ELEM;
o in outhcacohIszN L: in out ELEM_INDEX):
ound:

BTH XOTH OBl OnM Temerr

o ™ < - — y hAd s — K ))
; T’F[Rs[‘>-1<—TLA5T,T(1) ey

(i.‘::r;aﬁﬂ: meﬁ crieLpapHKALHEH, MOKHO - ONPEACIMTE ;e
owesHIHbIe 00TACTH 3KBHBATCHTHOCTH:

* (IOCASIOBATEIBHOCTH BXOAHBIX JAHHBIX, COACPAKAMME KIFOUeRoj;
amesen (Found = true).

i BXOJHBIX JAHHBIX, HE COAepkampe
(Found = false).
mq;;n; a1eMeHTa obnacTeii FKBHBAJICHTHOCTH PYKOBOACTBYIOTCH

Bor HECKOTBKO TPABHI BHIOOPA TECTHPYIOmMX

1. TectapyiouRA NOCTEA0BATETBHOCTS MOMKET COCTOATS M3 O/HOrO

HO CUMTAETCH, STO TOCHEAOBATENHHOCTH COCTOAT M3
HECKOMBKHAX 3IEMEHTOB M MPOrPaMMHCTEL MHOrAAa 3aKNaablBAIOT TAKOE
MpeACTaBICHAE B CBOH TNPOIPAMMEL C1efioBaTE/IbHO €CNIM  BBECTH

HOC1EIOBATETHHOCTS Y3 O/IHOTO AIEMEHTa, TIPOTPAMMA MOXKET cpaGoTars

2. Cneny B PpasHBIX TeCcTax padjiMYHbIe

[IOCTEI0BATENFHOCTH, COACPAANIAE PA3HOE KOIMYECTBO 3ICMEHTOB. 10

: aeposmocnm,mnporpanmauumomaa.u CKThI

cnyéaﬁao BHIACT NpPAaBWIbHBIE pe3yIbTaThl B CHIY HEKOTOPBIX
C/Iy4aiHbIX CBOMCTE BXOHBIX JIAHHBIX.

3

CaeayeT UCroTB30BaTH TECTHPYIOLIME FOCEA0BATEILHOCTH,
B KOTOPAIX KTIOUEBOH J1EMEHT ABIAETCA [1EPBBIM, CPEIHUM M I1OCIIEIHHM
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AneMEHTOM [IOCICIOBATEALHOCTH.  Tako# weroy

nembl Ha FPAHHUAX obnactei 3K“,mﬂnem“0cmnouopaer BEBITY

HCXOmA- Vi 97w TIPARMIL, MOXHO onpenpmvm, e

KBHBANEHTHOCTH BXOIHBIX JAHHEIX [UIH TIPOTDanswLy
» BxoaHaa noChACAOBATENLHOCTE COCTOUT W3 o
» Bo BXOAHOH NOCHAEAOBATENLHOCTH Gombine

11 001ACTH KOMOHHUPYIOTCA € Onpe agner
SKBMBANEHTHOCTH B

€ we obracry
Seach.

AHOTO INEMEHTA
OHOrO AMEMCHTY,

HBIMH Onac
pesyabrarte  Oynyr mn}‘ﬂ):::{c: 00;%::;:
AKBUBATICHTHOCTH, PE/ICTARNEHABIC B Tabn, 15, ] -
Tabamma 15.1. Obnacrn SxBmBancsioctn s NporpaMme:
HOMCKS =  Kmowcaoi anen
[oc1e0BATEILHOCTE Kimoness ﬁ—mﬂ'gx_ E ]
h’m aneMeHT Ects 8 nocnenosatemsnocs |
' _Onﬂ}ﬂ PR Her B nocrenosarensmocn —1‘
M c—a—(w_mo 3IEMEHTOB Ilepeoiii anemenr noc.—'u:-z'x‘c—);;c‘nmcm =5y
;—ﬁ?cx_o_.m:m’ ATIEMEHTOR Tocneuii INEMeHT nocaeroRaTe RO !'
| HeckOnsKO 3NEMEHTOR Cpenmitit aneMeut nocnenonatenusoeTt 4
THecKONLKO INEMEHTOR | Her s nocaenosarersiocm —-"
- e an |
Brornas \ Key | Buxopmme gannme |
nocreaosareasnocts (T) l (Found. L) |
l7 : l 17 | true, 1 |
17 | 0 | false, 77 =
17,29, 21,23 t 17 ‘ L )
41,18,9.31,30,16,45 | 45 L true, 7 ]'
17.18.21,23.41,38 | 23 ] tie
—21523,29.33,8 | 25 | 2 Gise® |

|
B Tabm 15.1 takke npeacTaBiieH Halop BOIMOMKHBIX TECTOBBIX
AAHHBIX, B3ATHIX W3 ITHX oOnacTed. Ecnm kmowesoro anementa Het B
nocieaoBareNbHOCTH, 3HaYeHue L ne onpepeneso. [lpu nopdope
TECTOBBIX JaHHBIX TIPUMEHAJIOCH NPABAIIO BaI0Opa
NOC/IEIOBATE/ILHOCTEH, COTIACHO KOTOPOMY B DA3HBIX TeCTaX CIEyeT

HCMIOMB30BATH MOCNIEA0BATEIBHOCTH PA3SHLIX PA3MEPOB.
MHOXKeCTBO

BBOQMMBIX  3HAMCHWW,  WCTIONB3YeMBIX  JUIA
TECTMPOBAHHA MPOTPAMMBI TIOMCKA, HE ABIASTCA NoHbM. Hanpiiep, B

pafoTe TPOrpaMMBI  MONET ~TIPOMIOHTH cOOM, eciM BXOAHAN
NOC/IEIOBATENBHOCTS ConepauT ementst 1, 2, 3 wm 4. Omako

Pa3yMHO TIPEATONOKMTE, YTO €CIM He ODHAPYIKEHE! nedexTsl TP
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QUHOFO JIeMEHTA KGKOr0-JIHOO KIACCA IKBHBANCHT 110
roBbibH Y THMH AICMEHTAMH TOTO KIACCA TAXAE Mo gy,
TeCThi € ;6 OIHAYEET, HTO B NPOrpamme orcy fCray AT

i BOIMOMHO, HE BEC : N ""m‘»:xe;xe::,T
eesTi. nepepHO, WIH HENPasHIBHO NO0Gpary "Cc'roau‘
HIH oppencieH e

- CMATPHBROTCE  TECTHI
Jqech HAMEPEHHO HEe pac S

”p,m: K M THTI HCHIONBSYEMBIX MAPAMETPOS. B°3M0;§(£::
on,;':ém § MCHOB30BAHHA papaMeTpoB JIyHIIE BCEro MoKeT i
aHHE n’porpaw Wi AaBTOMATHYCCKHH c—ram"leck"ﬁ
anams. 10 yroit e TpHIHMHC P TECTMPOBAHMH HE NTPOBeDserc,
HenpEISHICHHOS JCKaKEHHe JAHMBIX HA BBIXOAC MPOrPammuor,
xoumoHeHTa. [1poOaeME! TAKOFO TMIIA MOXHO BBIIBHTL BO ppey,

— nporpanm, KOTOPOE PAcCMATPHBAETCA B Tase 19.

™, 1

15.4. CrpysTypHOE TECTHPOBAHKE

Meroa CIPYKTYPHOIO TECTHDOBAHEG (puc. 15.6) npernonarae;
co3faRAe TCCTOB HA OCHOBE CTPYKTYPEI CHCTEMBI H €¢ peamiiaipp,
Taxoil moaxoa HHOIIA HA3EBAIOT TECTHPOBAHHMEM METOAOM "Genoro
qumaka’, "CTEKTAHHOrO auka” HIH "PO3PAYHOIO AUMKA", 4TO0H
OTIHEATE €10 OT TECTHPOBAHW METOZOM 4EPHOTO AIIHKA.

TecTosts ASHHLE

Puc, 15.6. Cmpyxmyproe mecmupo6anue

Kak npaswio, CIPYKTYPHOC TECTHPOBAHHE TNPHUMEHACTCA K

OTHOCHTE/IBHO HEDONBIIMM MPOrpAMMHBIM INICMEHTAM, Halpumep K

NOANPOrpaMMas WM METOJaM, acCOLMMPOBAHHbIM C OOBeKTaMH. [IpH

;“0! TO/IX0/1¢ MCTILITATENb AHATH3HPYET NMPOrPaMMHBIA KOA W 1A

OIHCHMZ TECTOBLIX [aHHBIX WCHIONB3YET 3HAHMA O CIPYKTYpe
292

N

|

gomrioneHTa, HanpuMmep, w3 anamsa kona mowmo ONpeASIHTL
Ko]rrponb}iblx TECTOB HYXKHO BEINOIHMTL Ui TOTO, 1TOBLL & . CK(:I“)KO
TECTMPOBAHMA BEC ONEPATOPHI BEINONMMITKCS 1O KpaineH Mepe mf =

3HAHMC ANTOPUTMA, HCHONLSYSMOro npu peanisaipm Hc;:mopao‘ﬁ
dy UM, MOMHO — NPHMEHATE & onpenenevms 06135‘; :
AKBWBANEHTHOCTH. B Ka4eCTBEC TIPWMEpa BOYbMem  cneim ‘bP;KmnT
npOTPaMMBl IOFCKA (cm. Bpesky 15.1). peammosanuyio ua avmxe JavaK:a
puje MPOUCIYPS! OHHAPHOTO UHOMCKA (mactamr 15:1). 3necw
peanHsoBanBl Sonee CTPOTHE Mpeaycromu. Tlocnenosaremuocts
ppeAcTaB/ieHa B BUAC MACCHBA, MACCHB NOTACH OBITH YHOPAIOMEHHEN,
spavenye HHKHEH MPaHULibl MACCHBA NOMAKHO Ohith MeHbme JHaucms
BEPXHEH TPaHMLbL.

Jfucruar 15.1. lNpouexypa Gnnapnoro noncka

class BinSearch {

/Peamsaums GYHKIMM OMHAPHOTrO TIOMCKaE;

//Ha BXONC: YNOPSJOUCHHBIA MACCHBE OOLEKTOB W KIHOMEBON
anemenTt key

//Bo3spawiaet OOBEKT ¢ ABYMS aTpUlyTanm:

//index - 3HAYEHHE MHIEKCA MacCHBa

//found - oruHecKan 1epeMeHHaN,

//NOKA3BIBALT, €CTh WIH HET KIIOUCBON dNEMEHT B MaccHee

//ECTi B MACCHBE HET 3JIEMCHTA, CoBnanaiomero ¢ key, key = -1

public static void search (int key, int [| elemArray, Result 1)

int bottom = 0;

int top = elemArray length - 1}
int mid;

r.found = false; r.index = -1;
while ( bottom <= top )

mid = (top + bottom) / 2;
if (elemAmay [mid] == key)

r.index = mid;

r.found = true;
return;

} [/uacts if
else

{
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%/BmSeﬂ : Cupoh BHIHO, YTO BO BPOMS €C Bbinomye,

[IOMCKA pamemmﬂ HA TPH 4YACTH, KaKIan u3 KOTQ
0GnacTh e mumancHTrOCTH (PHC. 15.7). Tipn mpogr

SAYBAX BePke
mporpasMMbl p KagecTBe 1 s HE00X0aMMO B35y
: LHOCTH C KIIOIEBEIMH ANEMERTAMH, PACTIONOKEHHLINY 5,

rpapmax TS OO7ACTEH

[pasiusl KNSCC08 SKBHBANSHTHOCTH

| i l

Snement < Cpeaser 3newenms > Cpeawero

Cpapuii SNEMEHT
Puc. 15.7. Knacos sxsusanenmuocmy 03 BURAPHO20 NOucka

Tectopsic AAHHBE, NPEACTABICHHBIC B 1abn. 15.7, Heobxommumo
JSMCHHTD, TOCKOTHKY WIEMEHTH BXOJHOTO MAcCHBAa JOIKHEI ObiTe
OTCOpTHPOBAHE! B BOSPACTAIOMEM TIOPAIKES, Kpome Toro, cnemyer
I06ABHTH TECTOBEIE AGHHBIC, T7I¢ KTIOUEBOH JIEMEHT PACTIO/IOACH BO3ne
cpeamero 3neMenTa MaccuBa. [lomyyeHHOE MHOXKECTBO TCECTOBBIX
JAHHHIX UTH TIPOTPAMME GHHAPHOTO HOMCKA NPEICTABACHO B Tadi. 15.2.

Ta6mua 15.2. TecToBble aanmbIie it IPOrpaMmbl GruapHoro

10HCKAR
Bxomuoii waccus (T) Kmou (Key) Pesyastar (Found, L)
ll; 17 true, |
0. false, 77
17,21,23,29 17 trus:J I
| 9,16,18,30,31, 41,45 45 rue, 7
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17,18, 21, —=7) e
- PR S Y [
T T e G S I

Tecruporanne nerneii

Dro METOL  CTIPYKTYPHOTO  TECTMpOBAHMA, npu  xoTopowm
; tpoBCP"‘OTc“ BCE HE3ABMCHMO BBUIOIHAEMbBIC BETEM KOMTOHCHTA n:;u
syammbl. ECTH BBINOMHAIOTCA BCC HEIABHCUMBIE BETEBM, TO M Be
xll“, * ‘c

ONEpaToph! JIOJDKHET BBITIOTHATBECA 110 KpanHeih MEDE onvH pas. Bonee
7010, BCE YCJOBHEIC ONEPATOPbI TECTHPYIOTCH KAK C MCTHHHEIMMU, TaK 1 ¢
JOKHBIMA  3HAUCHUAMH  YCIOBMI. B ofwvextHo-opueHTupopammmix
cHCTEMAX TECTMDOBAHME BCTBEH WCMOMLSYETCH And TecTHpOBARWA
ETOIOB, ACCOLMHPOBAHHBIX C OOBEKTAMM.

KONMHEeCTBO BETBCH B NPOTPaMMe O0LIMHD IPONOPUMOHATEHO ¢¢
pasmepy. [Iocie MHTETDALMH MPOTPAMMHBIX MOIyNeH & cuctemy,
\ieTONbL CTPYKTYPHOFO TECTHDOBAHUA OKA3HBAKTCH HOBBITIOTHAMBIMH.
[1o3TOMY METOABL TCCTHPOBAHMA BETBEH, KaK NpABWIO, HCNONL3YIOTCH
TPy TECTHPOBAHHH OTASIIBHBIX MPOTPAMMHAIX IEMEHTOR W MOy el

[Ip¥ TECTWPOBAHMHM BETBEH HE NPORCPAIOTCA BCE BOIMOKHEIE
KOMOMHAIIMM BETBEH MNPOrPAMMBL. He CuMTas camBIX TPHBHATBHEIX
POrPAMMHBIX KOMITOHCHTOR 0€3 LMKIIOB, NOACOHAR NONHAR TIPORCPKA
KOMITOHCHTA OKa3hIBACTCH HEPEA/IbHOW, TAK KaK B NpOrpaMmax <
qMKIAMH CYIIECTBYET OCCKOHEUHOS MWCIO BOIMOKHBIX KOMOMHALMH
perBeii. B nporpaMMe MOryT ObiTh JehOKTHI, KOTODHIE NPOABIKIOTCA
TOMBKO TPH ONpEJC/ICHHbIX KOMOMHALMAX BETBCH, Iake oCTM BCE
onepaTophl MPOTPaMMbl NPOTECTUPOBAHDL (T.€. BBINOIHWIKACH) XOTA Obl
OJMH pas.

MeTON TeCTUPOBAHMA BETREW OCHOBbIBACTCR HA rpade roTOKOR
YNPaBJIeHHA MPOrPaMMBbL. Sror rpad npeacTaRIseT COO0M CKeNETHYIO
MoJIe/Tb BCEX BETBEH mporpammbt. ['pad NOTOKOB yIpaBeHHs COCTOUT K3
yaJI0B, COOTBETCTBYIOLMX BETBJICHUAM PELICHUHN, ¥ YT, NOKA3BIBAIOLIMX
HOTOK ympasiienus, ECiu B IPOrpamMme HeT Onepatopos Be3yCIOBHOTO
fepexona, TO Co3NaHue rpada — AOCTATOMHO npocToit tponece. Tpu
[OCTPOSHUA pada NOTOKOB BCE MNOCHCAOBATEAHLIC OTepaTopHi
(OnepaTopsl MPMCBOCHMA, BHI30BA MPOUCAYP W BBOAA-BHIBO/IA) MOKHO
POMTHOPHUPOBATH, Ka10e BeTRICHHE OTIEPATOPOs YCAOBHOTO NEPEX0AR
(if-then-else Wim case) MPeACTABICHO OT/IC/TBHONM BETBBIO, A LMKIH
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FOTCH CTPEKAMH, KOHII KOTOPBIX 3aMKHYTHI g Vi
obosHas 3. Ha pHc: 15.8 roKA3aHB IHKIBI H BCTRICHNy 5 .

Puc, 15.8. I pagh nomoKos ynpasieius npozpanmsl GUHAPHOZO noucka

Heas CTPYKTYPHOIO TECTHPOBAHHHE — YIOCTOBCPHTRCH, 410
KaAIA% HC3ABHCHMAS BETED IPOrPAMMEI BBITIONHAETCH XOTA 651 O7MH pas.
Hesapucumas BETBb NPOrPaMMel — 3TO BETBb, KOTOpas NPOXOAMT mo
xpaliseii wepe 7O OFHOH HoBOM aAyre rpaga MoTokos. B TepmmHax
NPOTPAMMBI ITO O3HAUACT €€ BRLUIOJIHEHWE NPH HOBBIX yCIOBHAX. C
[IOMOLIbI0 TPACCHPOBKH B Ipade MOTOKOB YIIPABICHWA IPOrpamMmbl
HMHAPHOTO TIOMCKA MOMKHO BELICTHTH C/ICYOMIME HE3ABHCHMEBIX BETBEH.
1,2,3,8.9

1,2,3.4,6,7,2
1,2,3,4,5

]

-
-

4.5,7.2
23467289

Eciu Bee 3TH BETBH BHITIONHAIOTCA, MOAKHO OBITH YBEPEHHBIM B TOM,
HTO, BO-TIEPBBIX, KAK/IBIA ONEPATOP BRITIONHAETCA 110 KPAHHEH Mepe 01N
Pas M, BO-BTODHIX, Kaiklad BETBh BBUIOJNHACTCA IPH YCIOBUAX,
UPHHAMAROIMX KAK HCTHHHRIE, TAK H JIOKHBIE 3HAYCHMA.

-
-
-
-
-
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¢
Pade

YIECTRO  HEBABMCHMBIX  Berpci

; Wﬁ:ﬁ. SLIMHCIHB  LMKIOMATHYCCKOS 'mc?,‘:’q:::g: n:?:;m
picHMA [TPOrPAMMBI [232]. Luxiomaruuecroe sueno C mo()o().n
CBABAHHOIO rpada G BerducaARCTCA 1o Gopyy e - 1o

C (G) = KOUTHMECTRO XYY — KOJIMYECTBO yos + 2,

Jins MporpaMM, HE COICPAAMMX oneparopon BeTycioBHOro
nepexoad, 3HAMCHME [MKIOMATHYECKOTO “WMCIHA  BCerma  Gonpme
KoHHECTRA MPOBEPAEMBIX  YCIOBMH. B cocrammmix VENOBHAX.
conepKRaumx 60.7105 OfHOTO  JIOTMUECKOTO  onepatopa,  cneayes
y‘mmsa'rb KOKIBIH  JTIOTHHMCCKWHA 'Om:pamp Hanpiep. ecnm »
[porpaMme mectTs onepatopoB if ¥ om wuka  while, 1o
|MKIOMATHUECKOE MCIO PABHO 8. Ecmm oimo yenoswoe smpamesnye
qRImeTCA COCTABHBIM BBIPAKCHUEM C [IBYMA NOTHYIECKUMH OrICpaTOpaMy
(OO BEAHHEHHEMH oneparopami and HIM OF), 10 UMKTOMATHHMECKOS
cpcno  Oyner pasto 10, LlMkiomaTiieckoe wHeno  mporpams
HUHAPHOTO MOMCKA pasHo 4.

[ocic ONpEAENCHUA KOMMUCCTBA HEIABMCMMEIX BeTBed ®
nporpamMme nyTeM BBIMHUCIICHMA  UMKIOMATHYECKOTO  uMCna
pa‘3pa6a1'bma!01’0ﬂ KOHTPONBHBIC TECTHI U TIPOBEPKH KAKIOHW BOTBU
MHHMMATHHOS KOJIMHECTBO TECTOB, TPEOYIOUICeCcH UM TPOBSPKY BLEX
BseTBEH TPOrPAMMBL, PABHO LIMKIOMATHUCCKOMY THCy.

npoempoga}{ne KOHTPOIbLHbBIX TECTOB ha ¥j ¥ MPOrPAMMEL
GMHApHOTO TIOMCKA  HE BbibiBaeT 3arpynHenuit. Onmaxo, ecnm
pporpamMMbl  MMEIOT CNOKHYIO  CTPYKTYPY  BETBICHWH, TPYIHO
MPEACKA3aTh,  KaK OyZeT BHIIOMHATHCA  KAKOH-TMOO  OTACILHLIH
KOMTPOJIBHBIN TECT. B Takux COy4asX HCNONLIYeTCA IHHAMBMCCKUH
AHAMW3ATOp TPOTpaMM i COCTABICHMA pabouero mpoduas
nporpm{ubl.

JipnamuvecKne AHANHBATOPLI nporpaMm - 910
MHCTPYMEHTABHBIE CPEACTBA, KOTOPEIC pafoTaryT COBMECTHO C
coMmunaTopamMi. Bo BpEMs KOMITHIMPOBAHKS B CreHSPHPOBAHHBIA KON
HOGABNAIOTCA  [OTMOMHWUTCIBHBIEC — HHCTPYKUMH, TIOACUHTHIBAKONIHE,
CKOABKO Pa3 BBIMOIHASTCA Kaok/I6IH ONSpaTop nporpammsi. Urols mpu
BLITTOJIHEHMH OT/ICNBHBIX KOHTPOIBHBIX TECTOB YBUIETH, KAKHEC BETBH E
IPOrpaMMe BBITIONHAIMCE, A KaKWE HET, PaCTICUATHIBACTCA PADOUHH

oML MPOrPaMMBl, [1E BUIHE! HEUPOBEPSHHMC YHACTKH.

]
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Puc. 15.10. Hucx, CXO0
OORIEE 1 BOCXOORIUEE MECMUD OB,
€ COopyy

Hucxomingee TECTHPOBAHKE
ABNACTCH
nponecca HHCXOTANIEH Pa3paboTKH % HEOTBEMNEMOY
Pa3pADATHBAIOTCS KOMIIOHEHTHI fesN, P XoT0 aCThio
. 0 BEPXHETO YPOBHA, & POM  CHaygq,
HAXOONINIMECS HA HHAHHX YPOBHAX HCPa » @ 3aTEM Komrioy =
npeaCTaBHT: B BHOE  OJHO o npol‘paMMv 1OHTHL,
: ro  abCTpakTHOro  KoMmmow MOzkHo
b ABNSIOMMMHMCH  3arJyIIKAMH =5 MIOOHEHT
TaKOH Ae HHTCPPEAC, 41O S Ry R
dymamonasrocTsI0. [loce T:mxo i i Omaumnp:;wemf
TPOTPAMMMPOBEH H IPOTECT KA KOMTOHENT BDXIEro yponuy
# TECTHPYIOTCA €10 CyOKOMNOHEHTHI H[mM xe obpazom m)‘;‘;::a
no, Mok e Gy 2y peavs0Bastst Kown R WP arTeR Ao .
eliieion ru e KOMINOHEHTE! CAMOT'O HUKHE T€X
Tips | TECTHDYETCA LIE/MKOM. Al ki
HH3KHX VPO H TECTHPYIOTCA uo- : OpoT,  CHa4ara
VAU Hepapxun, 3arem AyJTH, PacrioNoKeHHbIe Ha 6on
OIYICH, PACNONOKERHSIX 1A BepxHe R °6°PK8HTecmpoBa,'ﬂ:':
bt 4] 10Ka HEM
s m”’ Byzer mpotecTUpo nypowc HEPAPXHH, 1 TaK 10 TeX
OIte He TPeDyeTes Hamyupe 5 ociemui Moayab, Tlpyu Tak
: e 3AKOHYCHHOTO b. LIpn TakoM
300 apXUTEKTYPHOTO ITPOCKTA

pea OB X — Hpo;par«mu—'sarnym
o 2 npezlc'rannxcmtx KOMTIOHEHTOB. [ipn

4TOOB! ACTIONB30BATD
paspa6owm, TECTOBbHIC

chmposamﬂ'
HEO0X0AUMO
MIOHEHTa B npouecce

HEeHHE KO

GHUS.
4 HaGmoperne 38 <OHOM HCTBITAHMH. [pH HACXOAUISM H
JOCKOARLIEM TeCTHPOBAHHH MOTYT BO3HHMKATH npodnemsl, cps3aHHbIe C
B GONMBIIMHCTBE CHCTEM,
v, Gonee BEPXHME YPOBHH CHCTEMBI,

piopaGaTbBaEMBIX CBEPXY B

» 30BAHBI TIEPBBIMH, HE TCHEPHPYIOT BHIXOHbIEC /IAHHBIC,

ogiako 4 IPOBCPRA ITHX YPOBHEH HYMHbI KaKue-nMbO BBHIXOIHbIC

puy:mru. Henpirarent J0DKEH C037ATH MCKYCCTBEHHYIO Cpey A

TeHepal PEsyNIETATOB TECTA. TIpd BOCXOAIIEM TECTMPOBAHWH TAKKE
301



V—'

HUKHY Th HEOOXOAHMOCTD B COSAIHMH HOKyCCTpey
¥

apasepos) A HCCIICAOBAHKA Ko,moHe"munoﬁ Py
Im»\
Higy

MOMKCT BO3
{TecTOBBIN

yposest. 460
Ha npaKTHKS (K Pasp TK H TECTHPOBAHMM CHCTey
HCOTBIYETCH  KOMTOSHLIHA BOCXOMAIIMX M HMCXOTanpuy "
Pasipie CPOKH PAIPROOTKH VT8 PASHBIX HACTCH CHCTEMS nipe iy,
qTo TPy, as TECTHPOBAHME M MHTCIpa ':'armoT_
b0 rOTOBEIM KOMMOHCHTOM, HOJTOWOW' A0,
MY B

paloraTh ¢ KaKHM 0
nponecca  TECTHPOBAHHA CSOPKH, mobom  Ciryuae Heo(?x::?cm
HMo

paspadaTsEaTh KK SATTYIIKH, TAK H TECTOBBIC PaiBeph.

Mmufl()n ;

15.7, TecrupoBanne HETepdeiicon

Kax mpasdno, TeCTHPOBAHHE HHTepdeAca BEINOMHseTCy &
cayNaR, KOTTA MOLYTH MK NOACHCTOME! HHTCTPHPYIOTCS B 60: 25
cucressr, Kaxisii MOIYIb HIM TOICHCTEMA  MMeeT mabumf
HTCpQEHC, KOTObH BHIKBACTCA JPYTHMM KOMIOHEHTaMH cucxt: =
Ileas TecTHpOBAHNS pETepeiica — BEITBHTH OMIMOKH, BO3HMKal >
5 cHCTEME BCACACTBHC OHIMOOK B HHTCppeHcax Wi nenpa,,mm"e

00 unTephencax. i
Cxcua TeCTHPOBAHAS® HHTepelica MOKA3aHA HA puc. 5]
Crpesik B BepXHeH SACTH CXEMBI 03HAYAI0T, YTO KOHTPOJIbHbIe reém'
NPHMEHRIOTCS He K OTIENBHBIM KOMIOHEHTAM, & K MOJACMCTeMam
TOTYSEHHBIM B PESyIBTATE KOMOHHMPOBAHUA ITHX KOMITOHEHTOR, )
JlaHEmIE THII TECTMPOBaHMA OCODEHHO BaKEH B 00bekTHO-
OPHEHTHPOBAHHOM TIPOCKTUPOBAHMH, B HACTHOCTH
NPH  MOBTOPHOM
HCTIOTb30BAHNH oﬁbmvon» U xuaccoB o0OwekToB. OObekTEI B
ww_ﬁ CTENEHH ONPESEHRIONCA C MOMOMBI0 MHTEp(EHcos M
pmnmoéwm 4 : faw e
! 4 B pasHEIX cucremax. Bo Bpems
TECTHPOBAHUA
OTAETBHEX ODBEKTOB HEBOZMOMKHO BEIABMTEH OLIAD H
o s owMOKH MHTEpdEHCca, Tak
3L Mmm, <A PE3YIRTATOM B3AMMOJCHCTBHA MENIY
OOBEXTAMH, SEM H3OIMPOBAHHOTO TIOBE/ICHIA OJIHOTO ODBEKTA.

puc. 15.11 Tecmuposanue unmepghenicos

v KOMTIOHCHTaMH pporpamMMbl MOTYT GpiTh PAsHBIC THITHL
{151 ONMBOK MRTEPHCHCOB.

Mc;\)c]gn W COOTBETCTBEHHO pasusie TH ; .
" 1 [lapamefrpmecnme paTepheiicsl Wutepdeiics, B BOTOPLE
oc;.unﬂ;l 1 AHHBIE ¥ HHOLTA yHKIMA [IepeAIOTCA B BUAS [APAMETPOB
K IpYyroMy.
i om;or;){:‘g:!;l;:;:: l:)‘;ymmneuoﬁ pamsTa.  Vintepdeicsi. B
1;9( kaxo-1u00 OnoK [AMSATH COBMECTHO MCTIO/B3Y eTCA PASHEIMH
i cUcTEMA (OMEINAeT JAHHBE B [1AMATS, &

ojcucTeMami. Opra NOA
apyr Crions3yoT ITH JAHHBIC.

3. TpouexypHbie pnrepPenchl. WUnrephecs, B KOTOpBIX OfHA

noacHcTEMA HHKATICYJTHPY €T nabop npouenyp, BEI3BIBACMBIX U3 JPYTIHX
[I0ACHCTEM. Taxofi THTI MHTEpPPEHCa HMEIOT oOBexTsl U a0CTPaKTHLIC

THIIBL JAAHHBIX.

4. Hurepdeiicor nepesd
[ICHCTEMA 3aNPAITHBACT CCPBYC Y APYTOH 1O

KOTOPBIX O/THA TIO
et coobmenms. OTBETHOS coobmeHne

NOCPEACTBOM  TISPeatH
COJIEPAKUT, PE3yJBTATHL BHTONHEHWA cepsuca. HexoTopsie OOBEKTHO-

OpMEHTMPOBAHHBIE CUCTEMD UMEIOT TAKOM THT1 MHTEPHEHCOB; HATPAMED,
TaK paboTAT CHCTEMBI KITHEHT/CEpBep.

OuHOKH B MHTEp(eHcaX ABIAOTCA HAHOONEE PACTIPOCTPAHEHHBIMK
THMAMH OMOOK B COMKHBIX CHOTEMAX [226) ¥ nenATCA HA TP KIACLa.

+ HenpaBmwibHO® HCNOIBLIOBAHNE untepdeiico. KOMIOHCHT
BHI3BIBACT JPYTON KOMTIOHOHT H COBEPIIACT omMOKy PH HCNONT3OBAHWH
ero wiepeiica. Jlanusid THTL OIIMOKK 0cofeHHO pacpoCTPaHeH B
napaMeTpuueckux uHTepdelicax; HAPUMED, NAPaMETphl MOCYT WMETh

qa  coODIeHI. Unrepdeicsl, B
ACACTEMbL
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TUIL CARIOBATE B HETIPABHILHOM TODA ke y;
cpHoE KOTHIECTRO 1paMeTPOs. =
. HenpaBRibHOC nosHMaENe HETCpPeiicos. B,
KOTOpBIN SATOKEHA HCMPABHIILHAR mne":"ﬁamnmﬁ
N epAHKALIH BEIILIBAEMOTO KOMITOHCHTS, npeI“PCTa
e TEHHOS rOBeASHHE ITOTO  KOMMOHCHTA.  Ecau l:,
BLIIHBACMOT0 COMIOHEHTA HC COBTATACT C OXKHAAEMM, "o-"e’
SESHBAOMIETO KOMNOHEHTA CTAHOBHTCA HETIPEACKATY EMEIM, Hmne
e GHHAPHOIO TIOMCKA BRISBIBACTCA JUTA TOMCKa 3aa'Pumep:
o HeYTIOPSICTEHHOM maccuse, T0 B pabore npol;'inom
npomﬁde‘l' cOoH. My
. Oumibx# €BHXPOHHIAIHIL Taxue OMMOKM BCTpeuay,
CHOTEMAX peambHOre BpEMEHH, [[€ HCIIOMBSYIOTCH mfmpq,:; .
Wwﬁ HAMATH WIH TIEPEaatH coobmermit.  Tloncucrens, Chi
mmmmmmnmmm—nowkmm,mx S
cxopocTsO. ECTH NIPH NPOSKTHPOBAHHM MHTep(e ﬁ?
He yMHTHIBATE 3TOT (aKTOP: MOTPEOHTEIL MOXET, HANpUMEp, HOnysry
' X ; JBHHBIM, TIOTOMY 9TO TPOM3BOAMTEIb K Tomy
MOMEHTY €Ilie He yeres OGHOBHTS COBMECTHO MCIIONIB3YEMBIC aHH e,
" Tecruposarme feexTon HHTEPDEHCOB  CIIOKHO, noc,(o,m"(y
HEKOTOpBIE OLIHOKH MOTYT MPOABMTBCA TONBKO B HEOOBIMHBIX YCII0BMX
Hanpuuep, nycTs Hexai 00BEKT pealH3yeT 0Ucpe/lb B BUAC CTPylﬂyph;
cnHcka (PHKCHPOBAHHOTO BrshBaiOIMH €10 00BEKT NPH BBOjIE
OUEPEAHO0 HEMEHTE HE npoBepseT NEPENONHEHME OUEPC/IH, TaKk Kak
odepefs  pearmzoBaHa  Kak  CTpykTypa
Takyio CHTYalHiO MOWKHO obHapyxHTH

e “MC]-B

On al.aeT

ouepeH, KOTOPOE  MPHBOIMT K

HENPE/ICKA3YEMOMY TI0BEIEHHIO 0DBEKTA.

Jlpyras npo0JieMa MOKET BOSHMKHYTb M3-33 B3AUMOJICHCTBHH
MeAly OMMOKAMH B Pa3HBIX MPOrpaMMHBIX MOZIYJIAX MK OOBEKTaX.
Oumbks B OTHOM ODBEKTE MOKHO BBIABMTH TONBKO TOI/A, KOTId

TOBE/iCHME PYTOTO 00BEKTA CTAHOBUTCA HETIPE/ICKA3Y CMbIM. Hanpumep,
Wmmwplwomoﬁwnmmnpymﬁ obbexT H
00BeKT

nonaraer, 410 TONYYEHHBH OTBET mpaBHibHBIA Ecau
;:maamuo TIOHHMAET  BIYHCICHHBIE 3HAUCHWS, BO3BPALLACMOE
m::i:lmmém JI0CTOBEPHBIM, HO HenpaBHIbHBIM, Takue OuOKH
BIABMTH TOJBKO TOTIA, KOTAA OKa3blBalOTCA HENpas bIMH
JATBHEHTITHE BRIMTHCACHNA. i
304

.

Bot HECKOIILEO OOIMX 1PABKI TECTUPOBAKKA Wintepdoiicos.
L TIpoc MOTPHTE TeCTHPYEMBIH KO M COCTABRTE CHMCOK BCOX
OB 1 NeHHBIX K BHEIMHMM  KOMINOHSITaM Pmna&)mt’ne
Bbﬂo i 60P " 1CCTOBRIX JAHHBIX, [IPH  KOTODBHIX  [APaMeTPsL
MBIC sHEIIHHM KOMNOHCHTAM, TIPHITHMAIOY Kpainime 3“&‘\CKH;|
"cpcnﬂ”emoﬂ o8 KX  JOTyCTHMBIX Juauenud,  Vicnoneioeauwue
HU TAPAMCTPOB © BEICOKOK BEpOATHOCTLIO

KCTH uBacT HECOO

HAPY
o0 P; Eoms MeRAY Wmmm“ TICPEARIOTCA YKa3aTeM, BC2UAA

sire unrepbenc ¢ Hy ICBEIMHA TIEPAMETNAMK yKaaTens.
5 Tp BLI30BC KOMTIOHESHTA yepes MpPOUCAYPHLI uHTepdheiic
oSy HTE TeCTH, BHIBIBAIONIHE cool B pa&n}: komnonenta. Onxa v

HC npyuWH  ommMbok B uHTepdence —

Haﬂﬁoncc pacupochaHemmx

apUIBHOE OHAMARUE CTICIMGVKALIAK KOMAOHEHTOS.

Herp 4 B oncremax nepeaaiivi COODIMEHUIA  MCTIONB3YHTEe TeCTB C

)"’"‘Oﬁ’ KOTOPHIC pACCMATPMBAIOTCA B CACAYIOmEM  pasieac.
cHEpHMpYIOUME B HECKOTBKO Das fonbiee

narp

paspabaThBaiTe reCTRl, TEHRL A
o COOGILICHHMA, FEM oyaer B OOBIMHOM paboTe cuctemsl. 31!

Koy £ TIO3BONAIOT OOHAPYKHTE NPODAEMEL CHHXPOHWIALIK.

e 1EC] eCTBMM HECKONBKMX KOMNOHEHTOR ™Epe3

5 [lpu B3aUMOJ
paspabaThiBAfTE TECTHL, KOTOPHIC WIMEHAKOT
HeHroB. C TIOMONIBIO TAKKX TECTOB MOKHO
AMMMCTOM HEABHBIC PSONOKSHAA O
HOpIKS HEHTAMM PA3IC/IACMBIX AAHHBIX.
OBBHHO CTATHHECKHC MOTOAN TeCTUpPOBAHMA Donee PEHTADSbHbL,
M CrELMABHOC TECTUPOBAHHE unTepdencos. B A3BIKAX CO CTPOTVM
oHTpOIeM THTIOB, pampuMep Java, MHOTWE OUMORH wnrepdehcos
atop. B a3wIKax co cnabsiM KOHTPONEM

{ioMoraeT oDHapyHHTE KOMIIWIAT
panos  (HATPAMED C) OMUIHOKH yHTepderca MOKET BLUABMID
AHATH3ATOP, rakon kak LINT (oM. riasy 19). Kpome 1010,

IPAMM MOXKHO COCPEAOTONMIESA VMEHHO Ma

MHCTIEKTHPOBAHMH 1PO
MIIOHEHTOB,

SHABHTE ccHaHHbIC  MPOTP
JCTIONB3OBAHMA KOMIO

15.8, MHCTPyMEHTANIBHbIE CPeNCTBA TECTHPOBANNA

aspabOTKH

TecTHpoBanHe - JIOPOTOR ¥ TPYNOEMKH# HTan P
NpOrpaMMHBIX ~ CHCTEM. [lopTOMy  CO3AH  TIHMPOKWH CTeKTD
eHTA/bHBIX CPECTB i OJVIEPAKA TPOLECa TECTUPOBAHHS,
KOTOpBIC SHAUMTEIBHO COKPAWAIOT PACXOMb! Ha HETO.
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HOKA3AHB! BOSMOMKHBIE MHCTPYMEHTAb e
g mexay HaMu. Tlepeumcanm nx
10p TECTOB. YOpaBiseT BRIMONHEHHEM tecy
O
1ECTOBHIC JaHHble,  OXHIOaCMbIC mym'mT: O

eMbic (Y HKIHH [POrPaMMbI.
JAAHBBIX. [ CHEPHPYET TeCTORLe
Jm"ﬂ

2. Temeparop TECTOREX

o TecTHPYEMON pOrpaMMAL. On MOKET BRIOMPATE TECTOBBIC 1y big
s Ggssl AGHABIX Wi MCTOB3OBATE CTICLMANLHBIC WAty HHp e
anmxmnuux HEOOXOMMOTO BHAA. I g

3. Opaky/- [enepHpyeT OKHAACMBIC PESYABTATH tecro
Wowﬁopmryrnucmmnnpemuynme BepCHM "POr‘p: B
oro 00BEKTZ [Tpg TECTHPOBAHHH "apaimc:i::{“
S o

sanycKaloTes OpaRyy M TECTHpyeMas MpOrpaMMa M CpaBHmeak
b TATS] X BRTIOMHEHIA. TCa
4. KosmuapaTop (afinos. CpABRMBACT PEIYIIRTATHL TECTHPORaHyy
: er0 TECTHPOBAHMA H COCTABISET OTYer of
obRapyAKCHHBIX x. KoMmapaTopsl OCOOEHHO Bk np:
CpaBHCHHH pasHEHbIX BepCHi MPOTPAMMBL. Paznuaus B Pe3yibrarax
Ymmoraanosuomm npobeMsl, CYIIECTEYIOLIHC B HOBOH Bepcy
CHCTEMBI.
5, I'emepatop
[pOBE/ICHNAR TECTOB.
6. JpHamuIecKuii AHATH3ATOP. lobasnseT B NPOrpaMMmy ko,
CKOTBKO Pas BBINOIHACTCA K&K /bl Oneparop.

KOTOPBIA NOJCIHTBIBACT,
[locae 3amycka Tecta co3zacT HCTIONEAEMBIH DPOPHIE, B KOTOPOM
pas 8 IPOTPaMMe BEITIONHACTCA Ka¥CIBIA ONEPATOP.

CymecTByeT HECKOJBKO THIIOB HMMHTAaTOPOB.

[lenepsie MMMTATOPS MOZCAMPYIOT MAUIMFY. HA KOTOpPOH Oyner
sBIMOHATHCS Oporpavma. HMmTaTop NOTB30BATENBCKOTO HHTEPhEHCca —
370 mpOTpAMME, YNPABIACMas CLCHAPHAMH, KOTOpas MOJCIHpYET
siamMonericTBuA ¢ MHTEPHEHACOM MO/B30BATEN. Hmurarop BBoda-
BHIBOJA FEHEPHpYET NOCNeI0BATENBHOCTH [HOBTOPAIOLIMXCS TPAH3AKIHH.
TpeGopanss, NPEILABIACMEIC K MPOLIECCY TECTHPOBAHMA 0O IIMX
CHCTEM, 3aBUCAT OT THNa pa3padarhiBacMOoro npuioxenys. [loyromy
HHCTPYMEHTATHHEIE CPEICTBA TECTHPOBAHWA HEM3MEHHO NPHUXOMMTCA
AIANTHPOBATH K MPOLECCY TeCTHPOBAHMSA KOHKPETHOH CHCTEMBI.

cpc]lc,rna

orgeros. (DopMHpyeT OTHETH IO pe3y.bTaram

T opandi, ;
11;50}:? uHurp)/Merrraanblx cpeic
eTcst TONBKO MPH TECTHPOB

e 15 14 Hnemp, e MATbHbIE cpe()cmo‘a mecmuposanys
ue, 124

P

MIDICKCA WHCTPYMEHTANBHOTO CpencTBa
eOyerca MHOLO CHIL M speMend. Bech
18, TOKA3aHHBIX Ha PHC. 15.14,
arAy OOIBIIMX CHCTEM, Jins TaKkuxX
s Mosker gocturars 30% ot BeEH

cO3AHHA TIOTHOTO KO
KaKk Mpasrio, TP

o3y
:;c-pem F{oTHAA CTOMMOCTE TecTHPOBAH
CTOMMOCTH pa3paboTKH cncrerl. BOT TIOUEMY BBITOZIHO HHBECTVPOBATE
paspaboTKy BLICOKOKAUECTBEHHEBIX H ripovasouTebHEX CASE- c‘ peCTS
1eCTHPOBAHHS.
KonTpobibie BONPOCH!
1) Y10 TAKOE TECTOBHIC creHapuu’
BEIOOpa TECTUPYIOILIAX

2) [TepeumcnvTe npasuna

nocnenona-rcnbuocreﬁ?
3) Yro Takoe JIMHAMMYECKUS AHATM3ATOPBI nporpamm’

4) Tlo KakuM yeTsIpeM  HATIPABIICHMAM ~ MOKHO CPABHUTE

HMCXOMALIEE W BOCXOALICS tecTHpOBanUe’
5) IMepeumcinTe oOmME MPasiia TECTUPOBAHMA HHTEPHEHCOB.
Kmouesbie C0BA: mecmosvie  Cyerapu hyHKYUOHANBHOE

mecmuposanue,  OCHOGHAA sa0qua  ucnmmamensi, OUHAMUMECKUe

AHATUIAMOPBE NPOZPAMM, gepupukayus U ammecmaiii cucmemHoil
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Haox e 5 M HCHBIMANR ol Peany:
unmepetce! pasoeasiemot na.,:',,,;mm"‘-’ml"met_.:j""“" >
unmepdeticrd pepeoaiu 000534{8}1141'1‘ "”"'“’Q;p,,ue" Wm0
wmepGHeiicos, HenpasiIsioe e ge e Pllcy
ue NCT2¢) - Tee
mecmu, UMende . 153 Oy
a (POSAHNE, opeanuzamop I’(f)tucoc ro(,auu
MeCTOSHLY OGHHBLY, OpParyn. KoMnapamop : MeCy y :
GUHANURECKIT GHATISAMOP. usMumamop. @aivios,
. ml}“”_:'r 4 anctional testing lest cases, the m
architecture. l;n’ demons:’:;ti‘:p:wcaﬁon and cen "ﬁc;:'; Objectye
o - system, the i " 0f the
monitoring the Progress of the test, implemeniqy; € SVSten,
: . parametric i ion g
pEmory. procedural interfaces, messagin interfaces, | tesy
misunderstanding iMerjaces. swichronization e "me}.,«r”’“""‘
test generator 1est data, oracle compara Iore ;;‘I‘)rs, testing 'Orac-es .
i analyzer, simulator. €%, report g?,ﬁa”’:er
Kalit so’zlar: test ssenariylari, funksi fetdioy,
masalasi, dinamik analiza:arz:t' .h ‘onal (esi, sinovchiny
i il s : n.-.z"f demOm,raw'yaw hg asogiy
realizalsivasi, kuzatis paramemk interfeysiar, bo /ml testlar
' i xot
ra

interfeysiari, pmmea'um interfeysiari
) . xabariar yuborish i
B ) yuborish
sinxronicatsiva hatoliklari, 1est ma tumotlar generalori, or ‘;,:Z;"{;’gvsian.
v Qinamik

mhzalor simulyator.

“Che

Vopazaenus

1. ObcyauTe PasIHMs MEATY
e . ﬂPY“'W’g:L“ recmponﬂl;:c mqmmma;;:wwmu 4EpHOrO
mmwmwmmu:m; » KaKuM 0bpasom
nedexToE. B APOLECCE TCCTHPORAHHS
2. Kaxue npoGnems!
T RS TECTHPOBAHMA MO
NporpaMMaX, KoTOpEie 00padaTaiBa B e B
Siite "ucna? SpabaTHIBAIOT KaK 04CHB DONBIUKE, TAK M OYCHD
3. Paspaboraiite
o HAOOp TECTOBBIX JAHHBIX JUli  CICAYIONDX

+ nporpasMa, PTHPOBKH MACCHBOB LICJLIX MHCET,
e M
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N o l«u(;,w
ceNEPa Pa
™o :
nop Om,,,e,,m"ﬁ

epHeT Tc
. m,o,pmm“‘v pobEno o;uﬁm npobenoM.
e paree!! 6 CUMBONTBHBIE CTPOKHA pasHO# nn%mbl.
et oOBeKT: cc:o mmp(wa"m,lx ¢ OTUM OtyBEKTOM: JONAHPL mt:
et © o a“a" onepauvd onpeaeneHHi OB CTPOKH
C KOHE
onEP L pon 9 COP mia,l:o ;;"191 ppx  TPEX [epeMCTISHHBIX Bum;
T e 53 7 Goit A3BIK ﬂpOrpaMMHPOBaHHﬂ a KaAno
ppanst: * v srecKoe THEI0
(araoMaT
::;p‘»;rp“““’" peet " eponBIOH rpaMMb! qoxaKUTey TIOUCMY
5 1 MOIKHO [OIHOCTRIO npOTeCTHpOBSTb rporpan™My 5
nPﬂ"“”“:'m 2 KA <O x BaMH pporpaMM, paspaboT™ e
6. A B LonoaHeHne ¥ tem, KOTOpBI® yxe OpUT?
KO*“T’m."’ﬁ e BB M HanW3 roaa yn}ruxcmm B nepsona‘lam:m:m
P-"':"’”or.pwc{ X’ _
e s = e (ma A3LIKE Java Wi C++) Knacc OOBEKTOB
s ABLE xoropw?lG et JCTIONB30BATECHA KAK yacTh CUCTEMEL
WMBOL’ c:r oIDKEH WMETR crie My I0nIHE METONBIC
M TV . B Tabmwmy AeHTHQUKATOPOE,
saHHON C pameHeM, H

na
AMEHH, e vHbOpMALIY, CBA
: #re HHCTICKTHPOBAHHE KOa ATOro oOBeKTA

}r‘mﬂc}‘me
e, Oprasssy
dre  TOACHET oOHapyKEeHHBX onIMOOK.
HOro SMKa 1 CpaBHHTE OumOKH,

9. Coasante ciieHapuv reCTHPOBAHMA C
4 KOTOpOH ToKa3ata na puc. 7.5

309



[JIABA 16. VIIPABJIEHHE HEPCOH AJIOM

JIroas, pa6owounm"n xoum:imx no paspatorke 11,
peHHBIM  "GKTHBOM HMeHHO  onm ﬂpc‘;nn’"“m,‘
o

mcmeﬂyauumﬁ KAMMTAL H OT MCHCIKEPOB MO pasy), b Doy
3aBHCHT, WTMKOMIW HAHJITYHIIHC M3 BOSMOMXHy 195 Ke n()
OT HHBEC B HEIOBEMECKME PeCyPesl B yenemno NBBKB;:""M“
IKOHOMHYICCKHX CTPYKTYPax 3510 AOCTHTacT My

Opl AHH3AITAA )“WI CBOHX COprzulHKOB B N
003aRHOCTCH H YPOBEHD BOHATDAX te _~m pr .
B CBOMIO O‘lq)eln,’ 383Hc;ﬂ
Or

b
Taxun 00pasom, FPHexTHB MEHEIEMERT — 370 S(her s,
yIpaBIcHAS NepcoHaoM KOMNAHHH. Mesegepsr — WKOBOmﬂ.H
NPOEKTOB  JI0JTKHR! pemarh KK TEXHMYECKHE, TaK H Maneyye ey
TeXHHYECKHX BOMPOCH, HCIONB3YA TIPH 3TOM  “LT€HOR KOMang, or
ONTHMATBHOH PR THBHOCTBIO. OHH AOTKHBI YMETh Mmkpom:
seiicTsus mozEH, OPraHA3OBIBATS HX paboty M rapaHTMposary,
penosserme. Crabpiit MEHEDEMEHT DEPCOHANG - o7y 4.
COCTABAAIONEHX MPOBANE NPOrPaMMHLIX NPOCKTOB.

OCHOBHBIX €
B cBoHX PACCYARACHHAX 1 ONHPAIOCH B OCHOBHOM HE H& TiDHHsTy;e
MOIHEIE MOZICTH TEODHH MECHEIDKMEHTA, a8 Ha NBa q)aKTOpa

B HAIE BPEMA
_ ro3HaBaTeIbHbIH M coupaTbHEIA [Tporiece paspabotku I10 Bxmoyae;
5 cebs NO3HABATEBHBIN H COIMATBHBIN TPOLIECCEL IOITOMY MMEHHO 31y
(hakTOpEI A CHHTAIO CAMBIMH BAKHBIMM B YITyOICHHH NOHUMaHUA Torg,
cax coAOTEH Mporpasbl, ECA y MEHEDKEPOB €CT NOHATHE 06 yTix
ocH0BEX, 7074 OHH IYHIIE YIPARIAIOT TIOTEMH. N0y aR HanGO biyio

013%Y.
16.1. penepr MbIILICHAS

UYeioBeueckie BOIMOKHOCTH JOCTATOYHO PAa3HOOOPAsHBL, U 370,
NPEsE Boero, 3ABHCHT OT YPOBHSA HHTEILICKTA, 0DPA30BAHHA M JIA'THOTO
ONHITS, OAHAKO Y BCEX HAC €CTh Hewro obmee: B CBOEH YMCTBEHHOH
JCATETBHOCTH Mbl NOJYMHACMCH ONPEC/ICHHBIM OTPAHHYCHUAM. i
OTpaHHueHus HE Y10 MHOE, KaK CJIEACTBHE TOr0, Kakum 00pasoM Haul
MO3r coxpanset ¥ 0Gpabarsisact noy4eHHyro uHpopMario. Ham sosce
He 00A3ATE TBHO NO/POGHO M3yYaTh npouece 00paboTKy MH(pOPMALHH 0b
OKDYKAIOMEM MHpe ueloBeyeckum Mosrom. Of(HAKO A CHMTai0, 410
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3"31"‘ rpa e
0 ¥
pimeret paspalboTKH  TPOFPAMMIOTO obecneucHna  nocTUTaKYT

,mono"“
e pCKTHBHOCTH, :
BhT |om€H"ﬁ MEZKAY MISHAMU KOMaHAL paspatoraukon 110,

ajaHMOO“

4j41] HAICEO MBITINENH HMEET HCKTIONMTENbIYIO BAKHOT I
aHAHHR  NOMOFYT  BBEUICHHIL, TOuMeMY HexOTOPME

4  TAKES  [IPOMMKHYTE  BravoL

OuemnKa CTONMOCTH NPOTPAMMEOTO NPOIYRTA

ape 4 Owul OMMCAH MPOLECS IUIAHUPORARNA TIPOTPAMMHOLO
KT 1To 3THUM no;xpaByMeBaETCﬂ PA3OHMBKA MTPOCKTA HA DAL ITANOR,

(eMBIX TIApAILIEILHO YK 1OCHEeAOBATENGI0, Panee npouece
CMATPHBANICH B ACTICKTE ONPENCCHNR ITUX JTANOB, WX
M PacTpeICICHUA  CICLMATMCTOB IO paboram.

B

poe
B,,mom

L {aHMPORAFMA PAC
(maBﬂCHMOCm

unonll)!cMHM HA KajKIOM Jrane. ! ) )
B B 370l raaBsc A pCpHYCh K ODINEH NpodneMe OLICHKW 3aTPAT W

ACHH, HOODXOIMMBIX 1% BBIMONHENMA ONPENENeHH X JTANOR
25 ra, MEHEUKEPBI MPOCKLA A0 HAYYHMTHCA JABATH MPABHIBHBIE

ovmeTbl Ha cnenyroumc BO!IpOCbI.
1, Kaxwme 3a1pathl HEOOXOAMMEL VIS BHITIONTHEHHA JTana?

2. COMBKO ITO 3aHMET BpeMenu?

3, Kakopa CTOHMOCTD BLINOJIHEHAS AaHHOIO dt1ana’

OueHKa CTOMMOCTH MPOCKTd H TUIaHMpOsanue rpaduxa pabot
pOAATCH  MAPANIEILHO. Oanako HEKOTOPHIC MPEABAPUTEIIBHEIC
weThi AOTKHBI OBITH BHITIOMHEHEL Ha PAHHEH CTAIHM, €I 10 HANANA

OTKH TOYHOTO IUIAHA [TPOCKTA. Taxue pacueTsl HEOOXOIMMEL ANk

yTBEpARACHIA HloIyKETA TIPOEKTA HIIH /U1l BEICTABIICHWA LICHDBI 3AKATIHKY

KaK TONBKO NMPOEKT HAMHHACT JIGUCTROBATH, BCE PACHCTRL AOIAHRI
ryAPHO OOHOBIATECA. 10 TOMOTaeT [UIAHMPOBATH pPabOTy W
MCMIONBIOBAHMIO  CpencTs.  Ecnw

coneticrByeT  APHEKTUBHOMY

d)axmqeclme. pacxomsl  3HAYMTEILHO TIPEBLIIAKDT  TUIAHWPYCSMBEIS,

MEHEIDKEPY HeOOXOIMMMO TIPSUIPUHATE Kaxkue-nubo aecTsMa. 2710
qUCIICHUE JONOITHWTENLHEIX CPEICTS HA NPOCKT MO0

yokeT OblTe NEPE n
JaMEeHeHHe DY/TyLUMX STAfloB Pacot B COOTBETCTRUM C (aKTMMECKHM

OHIKETOM.

O6BLMHO UIA OLEHKM MPOCKTa TIO paspafoTke NPOrPaMMHOTO
obecrie4eHHS HCIIOMB3YIOTCA TPH NapaMeTpa.

« CroWMOCTH  @NMApaTHbiX — CPEACTS
ofecTieHeHHA, BKIIOUAA MX 00C/YKUBAHHKE.

«  Pacx0Bi HA KOMAHAMPOBKH 1 00yHeHHE.
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a nepeoHal, B OCHOBHOM Ha .
X m’ [0 MPOTPaMMHOMY 0506"0'1&1"?0}_'&% CHue
MO;“W APOCKTOR JIOMHHMPYIOT PACXOMBI g o,
. MMEIOIMC AOCTATOYHO MOLIHOCTH  nny Paspag
npogym B HAWE BPCMA OTHOCHTCIhHG JICmeOTK"
MOryT OBITH 33TPATH! HA KOMAHIHDOBKM, oc.qy |, Bl
paspabaTHIBIETCA B PAIHKIX MECTAX, OFHAKO A GOMbumic s, “po:i,ek'
oM BCE We HE O4YCHb CYUIECTBEHHBI. Bonmee Toro, Pacxoz, :B
KOMAHTHPOBKH MOAHO COKPATHT, HCTDIEIYR BMECTO HUX dnewcmeg, g,
pouTy, (aKc K TeTeKOHPEPEHIHH. 0
Pacxombl HA NEPCOHAT = 370 HE TONBKO OTUIATA TPYIA paGory,
B HAX MOTYT BEIIOYATHCH HaKmaAHRNC Pacxoawl, T.€. nCe pa‘-‘-‘iomﬂ
KOTOpHIC KacaIoTCH paboTs! OPraHH3ALAM, JICACHHEIC Ha KOMHice ..
mero nepconana. TaKuM obpasoM. obmIas CyMMa pacxoney =
HaT COCTOMT H3 HECKOJIBKHX cTaTeH pacxoaoB.
1. Pacxospl H8 CONCPHKAHHE, OTOTLICHHE M OCBEIICHME Ohicoy.

2. Pacxoas! Ha OOMW BCIIOMOTarCibHOTO nepcoﬂaﬂa
yBOpIHIL ¥ TEXHHYCCKONO NEPCOHAa.

" 3 Pacxost Ha CONCPARARHE KOMIBIOTEPHOM CCTH 1 CPEACTS Chyyy,

“ 4,' Pacxomsl Ha LCHTPATH3OBAHHBIC YCIYTH — OubIHOTeKM, Mecrq
OTIRIXA pneqCHHN H T4

e };fzm HA CONMANBHOE ODECTIeYeHHEe M BEITUIATHI CYKan

' (nanpumep, [eHCHHA H MEIMLIAHCKas CTPaxoBKa). :

HAKTAIHEE PACXOAbl TPHPABHUBAIOTCA K Y/IBOCHHO!H

| 3apIUIaTe. NpOrpAMMHCTE, B 3ABHCHMOCTH OT Pa3MEPa KOMNAaHuH

| ec conepaanme. Hampumep, €CIM CHCLMAIMCT o

NporpaMMHOMy ODECTIRYCHHIO [OTyHacT 90 000 nonnaposB B rox,

mcxoguoprmmuﬂﬂmammnoommm cymmy 180 000

nomnapos, w15 000 1071718pOB B MECALL
Oz:ca‘ra CTOMMOCTH JOMAKHA OBITH OOBCKTHBHOH, 4TOOBI nath

KOMITAHHH-PA3PABOTIHKY SOCTATOHHO TOYHBI POrHO3 CE0ECTOMMOCTH
npoexta. Ecai CeOSCTOMMOCTE PAacCHMTHIBACTCA /UL BIJIOYCHHA B
KOMMEP4ECKkoe TIPEATONKEHHE 3aKA3YHMKY, CIEAYET NPHHATH PCIIEHHE O
TOM, KAKYIO LIEHY HA3HAYATSH 33 NpoekT. TpaguiFOHHO B IICHY NPOAYKTa
BKTIONAOT M3IEPKKA TPOMIBOJACTBA [UNOC NPEAIAraeMas IPHOBLID.
OnHaxo OnpPeseNHTh COOTHOLIEHHE COECTOMMOCTH MPOCKTa M LICHDI,
BBICTABAAEMON 3dKa39HKY, HE BCEI1a NPOCTO.
Ha onpe/ieieHHe LieHb! IPOrPAMMHOTO MPOAYKTA MOTYT IOBJIHATH
OPraHH3alIHOHHBIC, IKOHOMHYECKME, IOJHTHYCCKHE H KOMMEPYCCKHC
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erpis. ITH
oo THONICHIHA

N AIATRCR.

(haxtOpnl 1OKAIaMM B tabn 16.1. Ta

PG Tax
HEHBI M CeOCCTOMMOCTH CoRGoy ol
KpoMme 1010, HEobXommmo YU ThBaTY

MM obGpaiown,
POCTL, KAk
ENoBankLie

moweT GAUMK, NOOTOMY HAZHAYCHMEM e
pra HBl 33 npor
pen :(r pMecTe © MOHC/UKEPAMH NMPOCKTOR 33 ﬂcn:qp(“ D::mm(z
"Py:(’gg oA COCTAN KOMIIAHUK. apuTix
P
Tatamua 16.1. PaxkTophi, BIMSIOWHe pg o
FPAMMHOTO npoayKTa Al gs fo N0
o -%:_'_.F_;,fp T O
"‘é};;;omc‘f" OpratmpLs-pec SPADOTIMK MOKET BeiCTamMTY, HH'—JK;!Q—L\EEl—Jl
LHKA 1o HA NMPOTPAMMELIH NPOIYET HI-28 HaMepenus nepeMecTiTLcy o
P npyTOi CEIMEHT PhiHka 110, Taxe senu opramt S '
Gonee HUAKYIO IPUOLUIL B TIEPEOM NpoexTe, 10 :c' il
MOAKET NPHBSCTH K BONee BRiCOKAM noxonan ® Byy me;:( ‘l
NOCKOITEKY NOTY YeHHLIH OMMT no3so Tt -,a,m;‘m‘m S|
paspatoTKOH MOAOGHBIX IIPOTPAMMHLIX TIPOIY Ko b . |
JAnsHeTeM : ‘
|
——— |
_—}‘{;.T;;b;cro Ecnd oprafusaums npumer ¢‘5KCHpoaauuym S — —=\
yuecTs BEe CTOMMOCTH, H3NEPAKH upc?mnoncma MOTY'T BOIDACTH wi-aa |
pel, HETNPEABHACHHLIX PACXONOR 'l
w"’[ounle Ha |
CTOHMOCTE !
\
Y CHOBHA JaxazumK MOXET TOBONATE PaIpaboTarKy CoxparmT, 1 |
KOHTPAKTA c000 MPan0 BIANEHUA TIPOTPAMMHBIM KOXOM © \
NOCASAYIOUINM €10 HCNONBIOBAHUEM B 1Py THX npoektax. Tipu |
3TOM HE3HAYUEHHAA LICHA MOKET BTh HUAe, Yem s TOM |
CTyHae, eCITH NPABO HA NPOTPAMMHEI KO Nepenano \
3AKATUMKY \
|
|
= |
" Favenesne Tlpu y3merermin Tpedosanuit k T10 opraswzaums momer '.|
meﬁosﬂiﬂﬁ CHHANTH LIEHY € TeM, YT00h! Bhurpars KoHTpakt. Ecnm
KOHTPAKT YK€ 3AKIIOUEH, 32 WIMEHeHNe TpeOoBaHwit MoAHO |
HASHAYHTE NOTOJIHHATENbHY KO LeHY |'
Il
| duuaHcoBan DHPMBL, HCNBITEIBAIOIHE PUHANCOBKIE 3ATPY AHSHUA, AR '.|
CrabbHOCTS | TIOMYHEHNS 3AKA3A MOTYT CHH3HTS UCHE! HA CBOM PA3PADOTKY. |
Kax npasunio, JyHie CerofHs noy unts Gonee Hiskylo |
|
npuOsLs K ake PabOTATL HA YPOBHE CAMOOKYTIAEMOCTH, |
yeM 00aHKpPOTUTLCA B OyavIesm

|
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16.2. TIpoR3BOARTETLHOCTS

3;0:1)(‘!’61’15"0‘7“' B MPOMBILLICHHOCTH 06,,..,"0 )
s KQMMECTBA CAWHMIL BHITYIICHHON npo;;:sm%“
KO-4ACOB, HEOOXOIMMBIX IS WX "pOH'saolZ:: a
Ommaxo B 00macTH goren [10. mobax: sazwss myeer Hecxm?a
= g pCIICHHS, KQWIBIH CO CBOHMH oco6em.ocnm". C-) Ko
pemeHHe o THYACTC HDPERTHBHEIM CTIOCO6OM By e :lho

APYTOS HMEET npo KO, KOTOPBIH JIETRO MHTACTCH 1o Vaoﬁm’
3TOMYy HE HMCET CMBICNIE CPaBHMBAaTH ;"p CH

Tlo
B 3IKCILTYSTALHHA . Sty
mpu  paspaboTRe  pemieHmH ¢ S

nqmmﬂxapaxwpmmmm.

HecMo1ps Ha 370, MCHEIKCPBI MOryT Ol
caMHx CHSOHATHCTOB 1o pmpaﬁorxc
MPOTPAMMHOTO obecrieyenns. 310 qouauo&rmx 1IpH  OleHuBayy,,
0 pPEXTHBHOCTH Y COBEPIICHCTROBa
npockTa exsionioriH paspacoTkr [10. OUCHKA NPOUSBO AT M HoC Ty,
: Gyser OCHOB3HA BA HIMEPCHHM KOIMYECTBeinmy
[oKa3aTeNeH MPOrPaMMHBIX NpOAYKTOB H NOCHCAYIOWEM NCNCHUM X 1
o mMECTBO yCHIHH, SATPAICHHBIX Ha PaspaOOTKY STHX NPOAYKTOR. MNpy,

3TOM MOAHO HCTIONB30BATE B4 THTIA TTOKA3aTEIEH.
1. Moxaatess paswepa 3aBuCHT OT PasMcpa BhXosioro
ana pabor. Haubonee HacTo MpuMeHseMbiy

PesyIBTATA OHCPEHOTO ITand
SBIAETCH KOIHYECTBO CTPOK pazpaborannore

KpUTEpHEM TaKoro THna
KOZA. 32 AHANOTMYHLIH N0KA3aTe/1b TAKKE MOKHO BIATE

IJTMM MHCTPYKIAY OOBEKTHOH NPOTPaMMBl HIH  KOMHYCCTBO
CTpasHL CHCTEMHOH JOKyMCHTALIAH.
NoKa3aTelb. 3aBHUCHT oT

2. Qymmm-li
DYHKIBOHRTBHBIX BO3IMOKHOCTEH MPOrPaMMHOIO NMPOAYKTA B HEAOM.

[Ipo3BOMTENEHOCTE B 3TOM  CIyHac BHIPAKACTCA  KONWHECTBOM
NIOe3HEX BEMOTHASMSIX (yRKIi, paspaboTatHbIX B ONPE/ICICHHbIH
orpesox spemenH. K Haubosiee pacnpoCTpaHEHHAIM MOKA3aTeAAM ITOro
THNA OTHOCHTCA KOJHHECTBO (YHKIHOHANBHEIX ¥ O0BEKTHBIX TOUCK.
KomsecTso CTPOK MPOIPaMMHOPO KOZa 3a HCJOBEKO-MECAL —
pauboniee MOy IAPHE KPHTEPHH OLIEHKH NPOM3BOAUTENBHOCTH. On
Onpe/icAACTCA TYTEM JIENEHHA OOIEro KOoAM4ecTBa CTPOK KO/Aa Ha
KOJHYECTBO BPEMEHH B YEIOBEKO-MECALAX, KOTOPOE NoTpedyercs A
3aBcpuieHMs TPOEKTAa. D710  BpeMA, NOTPAYEHHOE HA  AHAIMS,
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NPOCKTHPOBAHME,  KOAMDOBAHME,  TECTHpPORAMME W paspaboTky

AOKYMEHTAIHM HPOTPAMMHOTO TPOIYKTA,
Jarniil NOAXON BNEPBLIE NOABWICA CIIE BO BPEMA MACCOBOFO

MCNOMBIOBAHMA TAKMX A3BIKOB MPOTpaMMUpoBarms, kak FORTRAN
qaeik accemtnepa u COBOL, 3areMm nporpamwu nepenommnwcs Ha
nepdOKAPTE, KDKIAX M3 KOTOPHIX CONSPAANA 1O OIHOMY ONEpatopy.
Takus 0OpaIoM, GBUIO ACTKO NOACYMTLIRATE KONWYCCTRO CTPOK KOXA
Omo COOTBCTCTBOBATO KONMYECTBY NEpdOKApT B Konome. ONHAKO
POrpPaMMbl, HAMMCAHHBIE HA AILIKAX TWra Java wn C+t, coCTosT ma
OTHCAHMH, BHINOIHACMBIX ONEPATOPOB W KOMMentapues. Onm TakKe
MOTYT BKIIOMATH MAKPOKOMAHIEL KOTODHE COCTOAT W3 HECKOMBKWX
crpok xoma. C apyro# CTopowst, B OHON CTPOKS MOKET HAXOMHTHECH HE
OMIMH, @ HECKOIBKO ONEepaTopos, Taxkum 00pazoM, COOTHOMEHWUA MERAY
OMEepaTopaMM M CTPOKaMM B JMCTHHIC mOryT OBITh oncmroqu-o

COMHBIMM.
Omm MCTOJIBI NoACUCtTA CTDOK OCHOBBIBAXYOTCA TO/IBKO HA

BEITOTHAEMBIX ONICPATOPAX; APYIME IOACYMTHIBAOT BHTIOMEEMbIC
oneparopht ¥ OOBARICHMA JAHHBIX, TPETEH BEAYT NONCYET BOEX CTPOK
(pOT PaMMBL. HE3aBUCHMO OT WX COJCPHHMOro. bsum npeamoxensl
onpencnemmc CTAHAAPTHL TMOACMETA CTPOK B DAITAYHLIX  A3HIKEX
TPOTPAMMHAPOBAHHT {269]. onHAKO OHM He TPHOOPENU WIMPOROH
iony;pHOCTH.  TTO3TOMY TPAKTMMECKM  HEBOIMOKHO CPABHMBATH
TIPOM3BO/IATENBHOCTL  PASIITHAIX KOMITAHMH-PAIPadOTIMKOB,  SCITW
TONBKO BCE OHM HE UCTIONB3YIOT O/IHH M TOT e METOJL TIOACHETA CTPOK

KOZAa.
Takke MOKET BBECTH B 3a0mMyRICHWE #  CPABHCHMC

npomsomcnhuocm TPOTPAMMMCTOB, IMHITYUIHX HA PAIHLIX AIBIKAX

OpOrpaMMupoBarMA.  UeM  BEIPAIMTCABHCE  AIBIK, TEM  HWKES
10 "CTpaHHOE" YTBCPKICHHE O0BACHACTCH TEM,

MPOU3BOMTEIIBHOCTD.
YTO MPY OLCHMBAHWH NPOMIBOIATCIBHOCTH COBARHIA 11O Geperces B0
BHHMAHHUE BCA ASHTENBHOCTH N0 Pa3paboTKe NPOrpaMMHOTO NPOLYKIA,

Torja Kak [anHas CHCTEMAa W3MEpPEHHA OCHOBBLIBACTCA s Ha
OLEHUBAHUMA TIPOLIECCA MTPOIPAMMUPOBAHA. _

Jins MpUMEpa BOIEMEM CUCTEMY, KOTOPAd JOTKHA ObiTh HATMCAKA
¢ nMOMOMBIO Koaa accembriepa (5000 CTPOK) WM C TIOMONIBIA HIbIKA
srIcoKOTO ypoBs (1500 cTpoK). Bpems BEmOHCHAL PAAIHHIBIX ITANOB
coananmst 110 noxasato B Tadi. 16.2. CreuManyCcT, POrPAMMHPY FOTIHMH

Ha a3bike accembnepa, Oyner MMETh NPOMIBOMMTENBHOCTS 714 CTPOK B

MeCAlLL, a y MporpaMMucTa, PabOTAOWIETO © HIBIKOM SBICOKOTO YPOBHSA,
35S



i "oc-rb G)'Mrllﬂmpmame ~ 300 crp()KB Mec“u. ‘1 o

! ,,pomam w1 P! BAHHE HA N3IBIKC BRICOKOro YPOBIy
. HecMoTpA B3 T"’; LanuMCT MCHBILIC BPCMCHH.
‘ CrOMT ACTIEBIE
- g 162 Bpems BHINOTHEHMS  ITAMOR "‘“Paﬂo"m
T o Y —
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Fswx sccentaepa
: 20 300 ==
STakIx BBICOKO 1500
, I \
o S 1 Ae A

OLIEHKC
BCTPeYalOTCA TPH  HMCTIONBIOBAHMKM
HATLHOCTH HE 3aBHCHT OT A3bIKa

[228] nmaercA KpaTKOe OIMCaHue u

rpappoBanns. B crathe
el cnioco6OB OUEHKA TPOHM3BOJHTENBHOCTH, OCHOBAHHBIX Ha

: Haubonee PACHPOCTPAHEHHBIX METOOB 3TOTO THNA
me?u%mfdjyﬂnmomn‘:m Tosex, Briepprie OH OBLT MPE/UIOKEH
p pabore [6], a 3atem ero YCOBEPIIEHCTBOBAHHBIH BAPHAHT  ObL
npeacTaBlieH B CTaThe [7]. PyHKipOHATHHBIE TOUKH HE 3aBUCAT OT
NPHMEHAEMOTO A3IXA IPOTPAMMHMPOBAHHA, Graronaps 4emy MOABHIACH
BOAMOAKHOCTE  CPABHEHHA  IPOH3BOJHTCIHHOCTH pa3paboTkH
NPOIPAMMHBIX  CHCTEM, HANACAHHBIX HA  PAyIMYHBIX  A3BIKAX
TPOTPAMMHPOBAHWA,  KpHTepueM  OLCHKM  NPOM3BOJMTCILHOCTH
BHICTYTIET KONMMECTBO (DYHKIMOHAIBHBIX TOYEK, CO3JAHHBIX 34
genopexo-mecai, OYHKIMOHATbHAA TOYKA — 3T0 HE KAKAS-TO OT/1e/bHad
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XaPAKTCPHCTHRA NPOrPAMMHOTO PONYKTA, a fienau s
cpoiicte, Tlojacuer obmero konwiecrna byHriImoRams Ha mlecm
PPOTPAMME TPOBOMIMTCA 1Ty TEM HIMEDSHMA WM OleHUBAs IR Cneuym:m‘:g
CBOMCTB NMPOTPAMMBL

+ VINTCHCUBHOCTh HCTIONB3OBAMHMA BBONA W BEBOMA BHCMIHIX

JEAHHBIX

» B3aHMONEHCTEHE CHCTEMbL © NIONLIOBATE/ENM

+ Buemnue waTepdeiicnt,
+ PalIBl, UCHIONBIYCMBIC CHCTEMOM.

CAoXHOCTL  KKJIOTO M3 YKASAHHBIX KPHTCDHER OLEHWBACTCH
OTACTBHO, B PEIYILTATE  KAAKIOMY  KPUTEDHIO  NpUCBAMBABICH
onpene.nemlaﬂ BCCOBAA BEIIMYMHA, ROTOPAR MOKET xonebarsca or 3 (ans
[IpOCTOTO. BBOAA AAHHBIX) A0 15 Bamios 33 UCHONL3OBARME CHOILIX
pHyTpeHHMX (ainoB. MOKHO WCTIONBIOBATE BECOBMIE BEAWMHNLL,
NpE/IOACSHHbIS B CTaThe (7], WM BENMIHHEL OCHOBAHMBIE HATHHHOM
OIBITE.

HeCKOPPEKTHPOBAHHBIH  TONCYET  PYHKUMORATBHBIX  TOuEK
(unadjusted function-point count UFC) menonmserca myrem
BHIMMCIEHUA CYMMBI TIPOM3BE/ICHHM OUEHKM gamuoro daxrtopa
(kOMTMYECTBO JEMEHTOB, COCTABIIOIMX JaH#ei#  daktop) Ha
ALIOPAHHYIO BECOBYIO BEIMUMHY DTORO hakropa:

UFC = Y (KOIA9ecTBO NIEMEHTOB IAHHOTO THIA) X (BecoBau
BeHIHHA).

[lepBOHAYANBHBIA METON NOACUETA Dy HKIMOHATHHEX TOUEK OBt B
AANBHEHIIEM YCOBEPIICHCTBOBAM TYTEM nodasieHMA TeX (akTopos,
AHAYCHWE KOTOPBIX 3aBHCHT OT OOWEH CHOKHOCTM MPOCKTE. }necb
NPUHMUMAETCA BO BHUMAHHMC CTCTICHL PACTPEIECHHOCTH 0OpadoTxH
JAHHBIX, MHOFOKPATHOCTH WMCTIOME3OBAHMA TPOrPAMMHBIX HICMEHTOB,
kauecTBO (DYHMKLMOHHDOBAHMA W T.IL SHAMCHHE, NONYUCHHOR MHU
HECKOPEKTHPOBAHHOM  TOACHCTE QVHKIMOHATEHBIX TO4CK, HYWKHO
YMHOKHMTL HA (pAKTOPEI, ONMPEJEIMOWME CAOAKHOCT, TPOCKTA, B
pesynpTate GyzeT NOMYHEHO MTOTOBOE 3HANCHME.

Bumecre ¢ Tem B [330] 0TMEUOHO, YTO OLRHKA CIOMHOCTH HECET B
cebe Take W CyObekTMRHbIA - dakiop, TaK KaK TIOACHET
(DYHKUMOHANBHBIX TOUEK 3ABHCHT OT ML, TIPOBOIIIETO ouemmc{::;‘
JIIOM WMEIOT PA3sHBIE TOHATAA O CROKHOCTH. Tak kak TOACHE

YHKLUH CUT OT MHCHWA OLEHHBAIOWILTO,
(1) OHANBHEIX TOUGK 3aBW il
CYIIECTBYET MHOKECTBO BApHALMIA TIONCHETA (yHKUKO

10 MPUBOIMT K PASHBIM BITNIAZAM HA JHAUMMOCTE (PYHKIHOHANBHAIX
N7



910, HECMOTpH §
orme 38ABISIOT R
mmonw&ﬂomamaﬂ“%].
HATBHEIM TOYKAM SBIRIOTCA 06hekrmy,
o# (pyHKID paboTKe 10 wcnone3yercy ﬂi!ul:
onerua. MeTon oOBeKTHEIX TOuek
ouenuparit  COCOMO 2, xoropa,
 (OBweKTHBIE TOYKH — 9TO OTHION, ye
APOM3BOAATCA B PE3ybTaTe TIDUMCHCHK,
nomxofia B pabore Hal ﬂpo)mlgmuoﬁ, 1o
Ha’lBaHHK. o‘nﬂqcc.r
OXKHTB, MCXOLA W3 BO
g rpamMMe  MOXKHO NONYHYMTh  TiyTey

pa gmennee.  Ipocrye

peBapHTETE s
. Kommmwom sa | O0OBEKTHYIO TOUKY, n300pakenuy

yucpcrmo CHOKHBIM OTYCTaM
JKHBIX OTYETOB OLICHHUBAETCA B &

KOTOPBIC HarmCaHbl Ha  A3bBIKax
g JONOJIHEHHMC K KOOy,

mmm!-mmq' 2 SIBIKE nporpmmponanm 4erBepToro NOKOICHUA.
= ’ nokgonenus cautaetes 3a 10

pemcywcﬂo. JaHHO OBEKTHBIC
r0 METOHa COCTOMT B TOM, 4TO O
% v nciwm 3 w.coxoypomcnoﬁ crietmp UK

APOrPAMMHOrO MPOIYKTa. HOCKOBKY OHM CBASAHBI C KOHKDCTHBIMM

obbeKTaMH — H300DAKCHHAMH, OTICTAMH M MOAY/SIMH Ha A3BIKAX
= Komoc:zm tbynxml;:;:g:::m: OOBEKTHBIX TOYEK MOKHO
onemmyxcxapmnwﬁcmmmr;mwmmm npoekrta, OUEHKy 3THX
NapaMeTpOB MOKHO HaTHMHATH CPasy riocie pazpadoTKd BHELIHHMX
pamocBisell cuctembl, MMeHHO Ha 37T0M CTANMM O4YEHb CIIOKHO
NOBECTH TO4HYI0 OLEHKY PasMepa MporpamMmel, Gepa 3a OCHOBY TOJIBKO
cTpoku koga. bornee TOro, A3bIK NpOrpaMMHpOBaHKA Ha ITOM JTane
MozeT OuTh eme He BhiopaH. Bmecte ¢ TeM OLCHKA HA paHHe# CTaguu
0COBEHHO HEOBXOIMM, EC/IH HCTIOMB3YIOTCA MOJIENH ITOPUIMUHECKOTO
OLICHMBAHWA CEOECTOMMOCTH, KOTOPHIE PACCMATPHBAIOTCA falee.
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TloncdeT GYHRKIMOHATLHLIX TOYCK MO#HO FIPOBO M
¢ METOOOM  NOACHETA KOJM4iecTRa CTpOK
- : kKoma.  Konwmyecrso
(yHKIMOBATBHLIX TOUCK MPH ITOM MCcronkyerc
£ i RO oueHUBAHMS
OKOHHATEBHOM BEMYMHLL KOAA. Ha ocHome amanuma BBHITL
QJIHCY
"penbu[yﬂm NPOrpaMMHBIX [IPOCKTOR juiH OIpeNeNEHHRIX ﬁ'ibu::)ﬂ
nporpa.uuupOBaum‘Momuo OUEHMTE CPeHee Kom e
(average number of lines of code — AVC), neobxommmmx mnx peanBaimu
i OHAILHON Touku. B : 9
oHO¥ (Y HIKITH g >TOM CTyHae nomysum onewky pasmep
KOa HOBOI'O MPOCKTA, DaC(E TMTAHHYIO CaCay iommM obpason:
paimep Kkoaa = AVC x komm4gecTro dyHRUMOBA L HBIX TO4ek,
3uayenne AVC Bal')bupyercs! oT 2‘)’0 10 300 crpox xona Ha onuy
,W“xmtouanbnylo TOYKY B AIBIKC acCembnepa u ot 2 no 40 CTPOK KoAa
17 A3RTKOB NPOTPAMMMPOBAHHA HCTBEPTOrO NOKONICHUS,
[1pOM3BOAMTEABHOCTE OTACIBHBIX IPOTPAMMMCTOR, PABOTAOUMX B
opmﬂmmmu—paspaﬁmuxe. JABMCMT  OT  MHOKCCTBA  DAKTOPOR,
ATMSIOIAX Ha HX paboty. Heko1ophie s nanbonee snauvmex dakropos
pEACTABICHbl B 1abn. 16.3. OnHAKO pasnuums B MHAMBWIYARbHEX
Cc1I0COBGHOCTAX TPOrPAMMUCTOB HAMHOIO BakHee BCEX ITHX dakropos. B
MCCAEOBAHAH PAHHMX STANOB NPOrpaMMKposanus [305) omueseno, 4o
(POU3BOMTEABHOCTD HEKOTOPBIX IPOrpaMMUCTOR B 10 pa3 seume, uem y
npyrux. 10 HAOMOACHHUE TIONTBEPKIAACTCE W MOMM TMYHEIM ONBITOM.
BonpiAe KOMAHIpL, “ICHbl KOTOPBIX WMMEIOT HeoOxoaumui# wabop
JMYHOCTHBIX KAYECTB W CHocobHocTel, OyayT wmers "cpeamion”
[IPOM3BOAHMTEIBHOCTE. BMmecte ¢ TeM B KOMaHAax HeOObIuoro pasmepa
obuias NPON3BOAMTENEHOCTh BO MHOTOM 3ABMCHMT OT MH/IMBYTY AIbHEIX
yuelmﬁ ¥ HABBIKOB KAKIOI0 4ieHa KOMaHIbL.

Th NAPALISALHG

CCTBO CTPOK Koaa

Tabamua 16.3. @akTOphl, BANKIOUME HA NPOHIBOAATENHHOCTS

Opor pAMMHCTA varel
daxkrop Ounncanne \
Onsir paspaborku| [l adPexTmBHOH PaspaloTki NPOTPAMMHOLID NPOAYKTA |
10 nns AaHHoM |  HEoOXOAHMO IHAHME TOH mpenmMeTHOHN ofnacty, rae yaer |
npesMeTHOH IKCIIYATHPOBATECS paspadarsisaemoe T10. Mnxeneps, |
obnac MMEIOIIHE NOHATHE 08 TOH NpeamMeTHOM! 00/1acT, BHIRBST |
HAWBBICIIY IO IPOHIBOAHTRNBHOCTD

]
Tpouecc TIprMensenbIil METOM NPOTPAMMMPOBAHHA MOKET 0
ynpaB/iennsi | CYNIECTBRHHO® BAMAHMNE HA NPOM3BOMAMTENBHOCTY HATMCAHIS |
KauecTBOM xona, DT0T GAKTOp PACCMATPUBASTCA B IIABE 25

| =
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= <A Tes GOMBITIC BPEeMEHH VXommr -
Gow bonbime MPOSKT, VXOMUT g
m orABCOBAHMC PASTHUHLIX BOMPOCOB By YDy ey
pagp&ﬁO!“WOB. Tewm CAMBIM YMEHLIIACTCH Rpemy
| pacXOTy eMoe HENOCPEACTBEHHO HA PA3PatoTxy 110, 4
| CHIUKAETCR FIPOH3BOIHTEILHOCTE
X GorTin 110, nane———
e oponIas mmepm TEeXHOJOrHH paspa y "aanM
rm@m 'xcngma JUTH CHCTEMBI yﬂpas-'ICHHSI K0“¢"wpalu«{¢§p
MOKET JHAUHTEIBHO IOBBICHTS TIPOHSBOAHTENLHOCTL Ty .
Yna
NPOrPaMMHACTA .

~Kax yKe YTIOMHHATOCH B rnase 22, CIOKOHHOe pagc)?ee_—l
KEHHE € HAIMBHAY RTEHBIMH PabouHMH MeCrangy
T [OBBI HEHHIO MPOHIBOAHTEILHOCTH

Th B PasHBIX OPTaHM3ALMAX U ripy

llo;meﬂﬁo‘n{m
QnpeAeSEouc CpEIHIO
KOTOPYEO MOKHC Hruto O MPHMEHA
| pASHBIX POrPAMMHBIX TPOAYKTOB. Hanpy:Mep' Py
mc-mm CHCTEM npomwmelmnocrb MOMKET OBITH OYeqy,
ao 30 crpok 32 gyenosexo-mecal. Ha nmpocriix

HIBKOH H AOXOAHTH BOTMTETEHOCTE MOKET TOIBATLCA 110 900
TIpOTPAMMBIX C yq B [44] BwiCcKa3aHo MPEATIONOKCHHME,  uTO
Ta MOXET KozeDarscs or 4 1o 50

TUTETBHOCTS TIPOTPaMMHC
s 3aBUCHMOCTH OT HAITMYMA CPE/ICTB

HeocTaTkoM OHEHOK, KOTOPBIC OCHOBBIBAIOTCA Ha MOJACYeTE
0ObeMa  BHITOTHEHHOMA paboTel WTM ONPEACTCHMH  KOIMHCCTBA
3aTPAYEHHOTO BPEMCHH, ABIACTCH 10. YTO OHU HE IPHHUMAIOT BO
BHUMaHME  TAKWE  BAKHBIC He(yHKITMOHAIEHbIC CBOMCTBA

TEIBACMOI CHCTEMBL Kak HAACHKHOCTD, yA06CTBO IKCIUTYATALMH
DONBIIE — 3HAYMT,

paspada .
4 1. O6sMHO 36ch pabOTAcT NPOCTOE MPaBHIO:.
OUT YAAYHOE 3aMEYAHHE, UTO ECIH Bbl

ayume, Bex (Beck, [32]) mpus
paboracTe HAX MOCTOAHHEIM YCOBEPIICHCTBOBAHMEM M YIPOIICHHCM
CHCTEMEL, T0 TI0ACYET CTPOK HUYEro He JacT.

OnucanABe METOabl TaKKe HE YYMTHIBAIOT MHOTOKPATHOCTE

HCMOMB30BAHMA MPOIPAMMHOro npoxykra. B JIEHCTBHUTEILHOCTH
HEOOXOMMMO OLCHHTs CTOMMOCTh  IIOBTOPHOTO  MCTIOJIB30BAHWA
ONPEIIGNEHHON CHCTEMBI ¢ JAHHBIM HabopoM (yHKIMOHATBHBIX H
KAYECTBEHHRIX XADAKTEPHCTUK, MMEIOMmeH COOCTBEHHBIE I10Ka3aTC/Iv
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0OCTBA CONPOBOMICHIA M 1.7, Bee 51 napan AR i
YIBRO KOCREHO

Y.
SOOTHOCATCA € TAKMMH  KONVMECTBEHMBIMU  pox:
HAIPHMEP, PAIMEP CHCTCMEL. AIATENAMM,  Ra.
TPYAHOCTH TAKKE MOTYT BOSHMKHYTE B Ciiyuge. oc

“cﬂon|,3y}01' noxKasarcim "pominon'“‘eﬂb}l‘x‘;m -‘m‘ :“ MEHCAACD R
criocOBHOCTEH  NepCoHaATA. B oM ciywae xawecrso ,,ouc“"ﬂmw
poy’ paMMHCTOM padOTEI MOKET OTOWTH HA BTOPOI 117am nob !1'1 S

K npomaonmmﬂocm. MoxeT clyuuTsCR, uto i npom'uomc;ma
npOrPAMMHMCT COZNACT XOL, KOTOPBIA Synetr majcucues nl'?o‘mmm,m
pemesne B ucnons3oBanud.  loaromy  menpag 'nw‘:::n'oe .u
fioxasaTeliAMA POMIBOAUTENBHOCTH KaK €MMHCTBeHHbM 4&1’6&3&

OLICHMBAHMA TPY18 IIPOTPAMMUCTA.

16.3. Meroasi OueHIBANNY

He CyuIeCTBYeT Ipoctor 0 METOAa onpenenenna Oy iy X 3atpar
HeODXOMMMBIX UTA Pa3pabOTKH HPOTPAMMHOTO NMPOAYKTA. Haqamoé
OLEHNBAHHC MOXKHO INPOBECTH, OCHOBRIBAACHE HZ ONPENSNEHHEIX
[IONB30BATCITHCKHX TPEOOBAHUAX BHICOKOIO yposHa. Ho aapasee ue
H3BECTHO, KAKME TEXHOIOTHH Oy/IyT IPUMEHATLCA NPK paspabotke 110 u
cakue KOMIBIOTEPHl OyZeT WCIONs3oBaThes. Tawke HEBOAMOKHO

TYTANATE, KAKHE JIOIH OymyT paboTaTh HA IPOSKTOM ¥ KAKWE Y HIX
fyayT HABBIKW M OTIBIT. ITO DOKA3BIBACT, TO HPEIBHMAKHO TPYIHO

IPOBECTH TOUHYIO OLEHKY CTOMMOCTH NIPOCKTA HA CAMOM PAHHEM JTane.
Bosiée TOr0, OCHOBHAaA MPOO/EMA B OUCHKE CEDCCTOMMOCTH NPOSKTOB

3aKTIOYAETCA B HH3KOH TOUHOCTH NPHMEHACMBIX METOAOB ONSHHBAHWS.
Yacto B pacuer CeOeCTOMMOCTH TIPOSKTA 3AKIANBIBASICA Or0

OKyraeMocTh. TaKum 0Opa30M, NEPBOHAYANBHAN OLEHKA Ce0eCTOMMOCTH
onpepenseT GIOJUKET NPOSKTA, 33 PAMKH KOTOPOVO HEIb3 BEIXOMTH K

peaiM3alMy  TPOCKTA. BMmecre ¢ TeM i He 3HA HW  OAHOTO
PEeATM30BAHHONO NPOCKTA, TIE OBl CTOMMOCTE HR KOPPEKTHPOBANACH NO

XOMy €ro BBIIOJIHCHMA. Ho Bcerpa B XO[e peamvialdy TPOKTA
(aKTHUECKHE PACXOMbI CPABHWBAIOTCA ¢ MPEBAPHTEILHOW OLCHKOM
jarpar.

Hecmorps HM Ha 4TO, OpraHMB3ALMK-PA3PAOOTIMKY OOAZATENEHO
AOIKHBI  OLIEHMBATH 3aTparbl Ha pa3palorky W CeOeCTOMMOCTH
NPOrpaMMHOrO  MPOAYKTA. Jnd 3TOrO MOXKHO TPHMEHATH METOX,

onvicanHbie B Tads1. 16.4 [46].
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e10R OCHOBRH HE AHATHIC C‘mmmuecm;;,;‘;l‘x- —= )
BRIIOAHEHHAIX MPOEKTAX, IPH ITOM onpc;,emem‘;!’m«eu‘

Ouesxa IRCNEPTS -

MerToabl OHEHKH cebecTonmocTn
Onncanwe B

SARHCHMOCTh CEGECTOMMOCTH NPOCKTA OT KAKOT(). 4y,

KOTMUECTBEHHOID NMOKAZATENN APOIPA MMHOMD npom(?_,. m
{oOr1gpO 370 pasmep NPOrpaMMHOTO KOzaa) Mponoy, KTg
oueHKA 3T0r0 NOKAIATENR IS JAAHHOTO MpoekTa, ng “AMTCg
NOMDUIBIO MOIETH NPOTHOIHPYIOTCH Gyayme

POAITCH OMPOC HECKQTBKHX IKCNEPTOR o T—U,‘Hg —
paspatois 110, sraoux 0GAACTE MPMMEH g
C041aB4EMOTO NPOrPAMMHOIO NPOAYRTA. Kamnaetii iy s
8ET CBOI0 OLEHKY Ce0ECTOHMOCTH IPOEKTA. TToTon bey
oLIeHIGT CPABHHBAIOTCS H OOCYKIZOTCA. ITOT Npoyece
OB TOPSETCH A0 TEX NOP, oK HE Gyaer zocruriy 1o
COFACHE 110 OXOHIATEILHOMY BIDHAHTY MPEABADHTE 1510 ;
CMeTsl ITPOeKTa

ofnac npumesienns coananaemoro T10 yxe peaniopayy,
atanorHLEIe npoexTsl. B TAKOM CITyHae MpH OueHKe atpar
sy cpasHeHNs HepyTCR NPEAbIAYIHE NPOSKTLL B xinre
[251] AaHO ROCTATOYHO ACHOE ONHCAHHE ITOr0 MeToaa

3akoH
[MapxsHcOHa

Coriacso 3TOMy 3AKOHY YCHTHA, 3ATPAUCHHRIE Ha paory, |

1B PABHOMEPHO 1O BELAEICHHOMY Ha npoexT
speseri. J1eCe KPHTEPHEM [L1% OLSHKH 3ATPAT N0 ipoekty |
SEINKOTCR YEOBEYECKHE PECYPCHL, @ He LISTeRad OueHka
CaMOro MPOTPAMMHOIO NPOAY KTa. Ec/i NpoexT, Hal KOTOphim
pabOTaeT NATE 9EI0BEK, A0TAECH ObITH 3KOHYEH B Te4CHHe |2
MECALeB, TO 34TPATH HE €70 BHIIIONHEHHE HCHHCIISIOTCH B 60
4E0BEK0-MECAIIEE

€ LETbK) BHHIPATH
KOHTPaKT

3atparsi Ha NPOSKT ONPEAENFIOTCA HAMHIHEM TEX CPEACTB,
KoTOpBIe HMEIOTCA Y 3axazanka. [ToaroMy cebecTonmocTs

Clie Herg o

38Tpamc

.qOrH;; ]

70T METOR HEHOARIYETCA B TOM CITYHAE, CITH B Nannon |

NPOEKTA 3aBHCHT OT GIOKeTa 3aKa3uHKa, a He OT

DYHKUHORAIBHBIX XADAKTEPHACTHK COFAABAEMOrO NPOAYKTA |

B wunrepecroli cratse [16] onmmcam 3KCTIEPHMEHT, B KOTOPOM
MEHE/DKEPOB NONPOCKIM ITPOBECTH NMPEABAPHUTENBHY IO OLEHKY pasMepa
Gyaytuieii IpOrpaMMHO/ CHCTEMBI M HEODXOIMMBIX /LT €€ Pa3paboTkH
3a1pat. Menekepsi NPH 9TOM HMCTIOMB30BATH MHEHMA JKCIIEPTOB M
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oneHKy 1O anaroruk.  Pesyabiarm okenepuenta nokasanm,

R NPOBENH JIOCTATOTHO TOWHYIO OueMky aatpar

uTO

CRERaEE OHAKO
= npem‘»"e’“‘e pasmepa Oyaymiel CHCTIEMSI UPH 31oMm Duuio MeHee
TOMHBM. 10 OIHAYAET, HTO OLUCHKA IATPAT, OCHOBAHHAR TONLKG g

TaHHEX O pasMepe TPOTPAMMEL Dyner weTounon.

MeToms! NpeABAPUTENBHOR  OLCHKY  CeecToMmMocTy  Moryt
SHIONMHATECH  © OPAMCHCHHEM  HUCXOIAIIETO MIM  BOCXOAINErQ
HOIXOJIOB. [fp HHUCXOAAIICM [MOAXONC OUBHKA  CeHeCTOUMOCTH
AT Y Y DORES: CHERETCR, (POCEMATP B mIOTCR yHximonantine
303MOAKHOCTH NPOrpaMMel B IENOM M TO, KaK 31U BOIMOKHOCTH
pean H3YIOTCR TIOCPEACTBOM dyHkumit donee HMIKOro yposma. 3Inecs
qUTHIBAETCH ceOecTOMMOCTE TAKHX wsgxon pazpaborku, xak cHopxa
cHCTEMB!, YITPaBICHHE KOHQUIYPAIMERH ¥ COINAHKC TEeXHUYECKON

B OTIMYHE OT HUCXOIAIICTO NIOIXO0/1A, BOCXO AT HAYHHASTCA Ha

gHC  CHCTEMHBIX komnoHeHTOB. Cuctema pasdOupasren wa

< OMTOHEHTHI H OTPEICIAIOTCA JATPATHL HA PaspaboTKy KamKIOro W3 HWX,
3grem ITH 3aTPATH CYMMHMPYIOTCA JUIA ONPEAEACHNA NOIMHON CTOMMOCTH

KTd.
HexocTaTKi  BOCXOMALLCIO Aoaxona SBAGICA A0CTOMHCTBAMM

HUCXOIAIIETO H HaobopoT. BOCXOMAMA NOAXON MOKET HENOOLEHHTH
sa1parhl, HEOOXOOMMbIE  JUIA  PCIICHMA  CHOAHBIX  mipobnewm,
BOSHUKAIOMMX TIPH paspaboTKe TAKMX CTIEIMPUUCCKHUX KOMIOHEHTOR
CHCTEMBL, KaK uHTepdERCHL U HECTAHIAPTHLIX ANTIAPATHLIX CPEACTS.

oTATBHOTO ODOCHOBAHMS JUIA COCTABICHMA CMETBI 3ATPAT B 3TOM Clyae
He CyLICCTBYCT. Hucxomimui TOAXOJ, HAMPOTHB, [AET TAKOE
oGOCHOBAHNE, A TAKIKE BOIMOKHOCTh PACCMOTPETS KAMTEA KOMIOHEHT
g orpenpHOCTH. BmecTe C TeM JAHHBIA NOAXON OONBIIE AKUCHTHPYET
HAMAHME HA TAKHX JTaNaX PeavBalivi IIPOSKTE, KAK, HANPUMED, chbopka
cucremsl. Kpome TOro, HUCXOAIMK  TOAX0A sBnseTca Oonee
JOPOTOCTOALITHM. JUis €ro NPHMCHEHWS HYKHO MMeTh XOTa Oml
,,pmapmmm Pe3yNBTAT NPOCKTUPOBAHWA CHCTEMBI C TEM, Y100K!
OLICHHTH KKK € KOMIIOHCHT.

Kaxupih METON OLCHMBAHMA, Oe3ycnoBmo, wumeer cnaduie ¥
cHbHbIe CTOPOHBL U1 paboTel ¢ DOBLIIMMKA TPOCKTaMH HEOOXOAMMO
NPUMEHATH HECKOIBKO METOA0B OLCHWBAMWA CeOSCTOMMOCTH JUIR WX
[oceAyIoWero cpapHeHuA. Ecim mpi STOM nomyHaoTel COBEPUICHHO
pasHbie PE3Y IBTATHL, JHATMT, MHOPMALIHY [UIA TIONyHeHIA Donee TOMHOM
OLCHKM HepocTaroyHo. B oTom ciyvae HEOOX0 MO BOCTIONB30BATECH
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TOTOIHRTE B HOH HRGOpMaUMER, OCTe Yero noprg o

78K A0 TEX nop. NOKA& PE3YAbTATHY PasHuix A O”c*iua,
ki Onog A

OCTATOUHO OMHSKHMH. &

bl (&) ‘l':u( :
RIS A S "Dumeun\m <

JIOKY MEHTHPOBAHE! TPeOOBAHMN JUIT Oy AYTUeH CucTeng, B
) : .

BO3MOKHOCTD onpeaeauT (b)m\mko“
Ey

CymiccTBYeT .
XBPAKTEPHCTHARH paspabareiBacMoi CHCTeMb, Obbrg,
npOEKTH paspaboTKH IO HMeIOT JAOKYMCHT, B kor, OPom g, OOTbigy
K CHCTEMC, I)Q".!e_
OnHaKo BO MHOTHX IIPOEKTAX OLCHKA 3arpar MPOBO ey,
Ha OCHOBANHH NPOCKTA IpeCoBaHHH K CHCTeMe. B 310, C.Mx Torgy,
[mHe B OLCHKS CTOMMOCTH NPOSKTA, 5}’11}'1" ’fMen; Mae Mgy

uexpopaaiunt A7 padors:. TIponieaypat aHamesa TpeSosaryyy; , "y,
cremMpMEALHH  BEChbM3  J0POrOCTOAIIH. Hostomy T
xoMITHIH CACAYET COCTARHMTS CMCTY HA MX BAMIONHesp. :u’:‘ M

erux OroaKeTa 1T BCErO MPOSKTA.

Bo wHOTMX CIysaiX NOMYIADHOH CTaHOButcy S
[1eHO0OPAIOBAHAN € LICIBIO "BLIHIPATH KOHTPAKT". Moo °°T-"acm~,:"
70 naHHas (ppasa 3BYHHT HECKOJILKO HEKOPPCKTHO M e N0-Ae 108 a.,
QAHAKO T4 CTPATCIHA HA CaMOM aeme ceba onpasnsiBaer C'fomo:r);
paboTsi COTTACOBBIBACTCH HA OCHOBAHHH ITPCIBAPUTENbHOrO MPoekry
. Jlanee TNpPOBOARICH NEPETOBOPE MEKIY KOMnaigyey.
WCHOTHATENCM W 3aKajUMKOM C TeM, 4TOOB 0OCYauTE ReTaTEHo.
TeXHWYECKOS  3A48HMC,  KOTOpOS,  OOHAKO,  OIDaHHYMBaerc,
COTIaCoBaHHOM CyMMOH. [TpOAAREN ¥ 3aKATIMK TAKIKE JONAHBI 06Cy 1y,
npuesmeMbie  (PYHKUHOHATHHBIE BOSMOACHOCTH  CHCTCMBI.  3pec
OCHOBOMONATAIONIMM (DAKTOPOM IA MHOTHX HPOEKTOB CTaHoRaycy
BOSMOAHOCTH OlO/TkeTd, a He TpeGoBamms k cHcteme. TpeGobammg
BCEr/Ia MOXKHO H3MCHHTB TAK, YTOOB! HE BLIXOMTE 38 PAMKH NIPHHSTOr G

bromkera

[lpy ouerKe CEOECTOMMOCTH MPOSKTA MEHEIKEPDI JO/IKHBL BCer1a
NOMHHTE O TOM, YTO MEX1y NPONUIBIMH TPOEKTAMH M OyIymmmu
paspaboTkavy MOAET ObiTh CyECTBEHHas pasHHUA. TONEKO 3a
nocrenme 10 A€t RA CBET MOABAIICH Le/TBIH PA) HOBEHIIMX Pa3paboTok
HTCXHOIOrHI. MHOIHE MEHE/LKEPHI 04EHB MATIO O3HAKOMIIEHBI, 8 HHOIJIA
1IPOCTO HE HMEIOT FOHATIA 00 ITHX TEXHONOTHAX M O TOM, KAKOE BIIHAHHE
OHH MOTYT OK234Th HA MIPOEKT. BOT HECKOITBKO MPHMEPOB TEXHHUECKHX
# TEXHONOTHYECKHX HOBILIECTB, KOTOPHIE MOI'YT TMOBJMATh HA OLIEHKY

THTIOCKTA, OCHOBAHHYO Ha TIPEIBIY IEM OTIBITE,
324
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opMy bl
WA ZBLLY : (‘) .
Hnom:::mc a:lroplfl’un‘lc(-mm sy, TipAevHa FTOT0

Mozaenen

HMATEHD
ceGeCTOMMOCTH MPOEKTa OT cwe
goTCA  JIOTIONHMTENBHE!

JKALTHW, YCTOKHEHACM

o0 COOpKE
paim quseHEeM o0beMa pabor 1 i
ynpasieHHt Kommguem:msfsat TAKKE MOTYT Y““f”“a;";:“om
g S YHMUTHIBAIOLUTHE cBO¥HCTBA P”Paommmm
wEfQIER ykre, roanopuy  pespabomit, TeX
g WRICUEHHBIX CTICTIMATUCTOB.

B ofmiem ciyuae (popmyna i BEMUCIICHWA ANTOPUTMHH

CeAYIONMM 00pasoM:
' TOMMOCTH 3AITHCEIBACTCA
OLEHKM € e

SCKOM



— A x paswep” x M,

it KOXDPHIDIENT, K
e wt;“;&im upo:?:rt " r'un:momﬁ _3aBacy

oBECTICHCHAR; MTOKA3ATCE pasMep Mo';?t‘aoaruwr or

eY Cooy MOrg

AROO € pnmll X043 npa‘pahﬂﬂ-'. aubo ¢ ¢y‘moﬂa-"fbliqﬁ “()C"Thca
B ecTBe OOBEKTHBIX HIH q"""m“"&uxm(:xc

ko
TOgey.

sranos paspadoT=H. & TaKkS XaPAKTCPHCTHRH COSABACMOrO 1

A aropsTMIIECKHM MOTEIM IIPHEY Tt et tu
]. Ha panl!?ﬁ cragfH BBIMOJHCHHA npocKTa 65‘3381'.

onpefeTHIE [IOKA3ETENE pasmep MpH HATHYHH HHPOPMAIHY 1 g:'lo;k,,o

CHCTEMHABIX TPeDOBANMAX. HecMOTpA HA TO YTO OLICHKA, OCHOBamnxo o

LT OOBEKTHBIX, TOYKAX. MPOIIE OUEHKM pa‘:i:ena

~<pa

K018, pesyapTaTs TosKe He Beera Oy AT TOUHBIMH.
3 Ouenka (axTopoB, KOTOPRI® BAMAIOT HA TIOKasaterm B
FOCHT Wwﬁ xapaxTep. 3HAUCHM ITHX TIOKasarenei H M
oTHIATECE, €CTH ITHM saNAMEIOTCA JHOIM C PasHbIM Omx::?:}:
Ocmosor A8 MHOTHX ~&ITOPHTMHYECKHX MomenaeH oue
cobecTORMOCTH ARCICH KOAMYECTBO CTPOK TPOrpaMMHOro Ko,uam
conzarsioft cucTeme. Onesky pasuepa Kona MOAKHO TIOMYHTH :
. O SPYRMML TRPOCKIAMH nyTeM "p°°593305a11::
Gy HKIHORTHEBIX Touck B pasMcp KOja CPABHCHMA pasMcpos
cpaBHeHEA C ITAIOHHBIMH KOMIIOHEHTAMU
rKKe IPOCT A OCHOBE HITKEHCPHOR HHTYHIDAK. i
Ha passcp OKOHYBTEBHOH CHCTCMEI MOTYT TOBIMATH PEIICHNS
KoTOpSic GsUTH IPAHATS B IPOUECCE PeamH3aliit NIpoeKTa ye fiocie
aaTsHON CMeTsi. HAnpHMep, 10 MOKET DbITh petmerue
coaapaemom 110, TpebyiomenM CAOXKHOH

CHCTCMBI .
YIpaBNCHAR JIAHHBIMH. fazpl AAHHEIX ~ CTOPOHHMX

NPOHZBOJHTENCH HIH pa3paboTaTh CBOM CHCTEMBI YHPABIICHNA JAHHLIMH.
OuepwmHo, 4TO TPH HCTIONB30BAHMM  CTOPOHHHX 6as JAHHBIX

npomnng KOZ, KOTODHIH CiieayerT CO3/ars, Gyaer MEHBLIEro
‘pmepa Bu:::’v,mmmm U A3BIK DPOrPaMMHpPOBAHKA. Hns
TAKHX xauxo‘ . av::zzpﬁym Gobie CTPOK KOAa, dem eciiu bl
J“pmava HAL "'.erm _ C. B 10 e Bpema "THILHHA" KOJI Ha A3BIKC

va noTpedyer MpoBecTH ﬁomm:xnpowpox [POrpaMMbl B MPOLIECCE

Mbl

aTTeCTALMO CHUCTE
we?

orTaaTh n pe;n IO'-I’FCH
oOBeM NOBTOPHOT 0

qero pac.\'omsl 1Ha

L) naunom cIryuac

m‘,cpt ol T OOXONUMO OUCHUTE

- KOS

actt ,,cnomsonmm“ AT OPUTMHHECKHX monenei JULA
X JIOJTAEH yIATBIBATECA THTL MPOeKIa,

ﬂp" npoex‘l‘ﬂ B

000pa3° (COBXOMMMO  TIIATEIRHO
es pe’i}'ﬂl"m“"] oueHKBaﬂml 1} KO )

o JIOIKEH cocTaBHuTh HE ouHYy, 4 HECKOJIBKO

3 Nenemaep
X HAWMMEHCE BHITOJIHYIO, ORUIACMYIO M
HoMHUIBE O HomLIOH

cpea
crOHMO?;'{;'OT Cronyer TaKAe
qyTCIBHBIX ommbOK Tp¥ PaHHEM FPOr HO3UPOBAHMH
sepo®™HO¢ T Hanb o OUICHKW MOJKHO MOMYHMIE B TOM
0‘0“’:2: : % NPOAYKT XOpOwmo CTPYKTYpHUPpOBaH, MOAEAD
cnyHas: °c + yHTEpecs! opnmugaum-aaxasqum_ 3gpanee oTpeAceHE
YT B pas uppoBaHuA ¥ HeOOXOMMBIS anmapaTHsie CpecTaa.
pix IPO pc3yﬂb'l‘81‘08 npomozupomnwl cebeCTOMMOCTY TAKKE
ecTBa yrdpopmalH © CO3IABACMON CHCTEME . [lo xony
MMHBACTCH KOJIHAHECTBO ua(opMarmH,
wrca Bee bonee TOHOH.

4 [ero ONeHKA c
Eo IPY HauATEHOM HUBAHUH BPEMEHHBIX 3aTPaT nns pazpaboTEH
cacTEMBL panock X Mecsues, TO pealibHaA UTHISIBHOCTD
exTa MOKET gonebarses ot 0.25x 10 4x. OpHaxko 10T
TeTiGHHO CYy7KaeTes B IPOLIECCE BHINONHCHHA MPOEKTA, KaK
16.1. Dta cxema Gpina 3aMMCTBOBANA W3 cratey [44] v

oKA3aHe Ha pHC-
Ha OMnbITe pea.malmn MHOIMX TIPOCKTOB paap‘af)o'n(n

0%

02

Puc. 16.1. Hamenuugocnb OYeHUuaanst sampam
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YapasieHHe KA9ecTBOM v—f

X OAHAKO OKAZHIBAKOTCH KPUTUHECKHMH NOKA3aIEnamm s

p¢ cucreMm, B papene 162, packpuisaomem

op; sucoxon())c mm::: Kp‘ump HMeM ncsnt.n) ﬂaeﬁ" HpOIpaMMH
JBIACTCA JOCTIORCHH Ypo Kauecrny Mpoy B‘ H0Cyy, caaecTP? i yBAHMA KAYECTBA, JTH MOKA3ATENM PACCMATPUBAKOTCH
0 HUP(
AHMO‘? w"pocbl HO.
KaMeCTBa 3aBMCHT OT

NPOAYKIDAH THO0 MPEACCTARTAEMBIX YCIYT. B rame speyy %
[foCTaBka NpOayKTOB HH3KOTO KavyeCcrsa, "Peﬁymnmx Vo, erpe HEOOXOAMMOTO  YPOBHA
¢CTBY KOMINaHuu-paspabormka. Teoperwuecku

$1e0pabOTOK NOC/E JOCTABKH. 3AKAUHKY. K nporpamssg,y, e Hery,, * no xad
ay pKEPO HeCTROM OCHOBBIBASTCA HA TDHHLMNE ONPENSneHus

THOCHTC He B MEHBIIEH M. YeM K Ta )
Y l 00MITH MCBH:(})):.H HIH Bh e npthnwch} am’“:""e e HOPM, B COOTBCTCTEHM C KOTOPRIMH JOIAHO
7OBAPaM, KaK aBTOM . MHCIMTE b 1y fhing y1ip 'mpToB“mx)ucnypﬂblx s poid
Oaxaxo K89eCTBO INPOTPaAMMHOro IPOAYKTAa ARIseTcy e Hhgey caTHBATHCA [POTPAMMHOE COECTIEHEHME, & TAKKE HA NPOBEPKE
> HORTHEM, TPYTHEIM IR ONPETeTCHMs. Tpaiumoqho aoﬂe“m ATHX HOPM BCCMH paapaSOT:mxahm. Ha npakmixe, oasako,
npoAyKT CuMTAETCH Ka4€CTBCHHBIM B TOM cCnvyae, - l"lluo,mo mao:ne yTIp aBNeHWA KAYeCTBOM MMECT DOJICC EMKOe COAepRAHKE,
CcoOTBETCTBYET TCXHHHMECKHM TpeboBanmam [82]. By, OTHOC TR, pORE SapoDIAE: MCHRIGARDEL 110 YIPRFIOMAE) KEICTTNOM SIREMNIoN ¢
T Cane Takoe B KOMITAHHH arMochepsl "KyJIbTUBMPOBAHMA KAueC1ea’, TR
onpexcaeHne AOLKHO TR ponykray, 5 oM CO3AAHMIO <ro 3aHWMacTCA paspaboTkod mpomykta, Geper wa cedn
yHCHe H K NPOTPAMMHBIM, O/IHAK OACTEperaor HEKOTOp KaabIH: 50 [AOCTMYEL HAMBBICIIETO YDOBHA KAYECTBA COIIABACMOTC
oo Takue MEHEDKEPB CTUMYJIMPYIOT KOMAHIY K Ka4ECTBCHHOMY
| Texsmdeckue TPeOOBAHHA OPHCHTHDOBAHM Ha Te CBOMicTgy npoAY m:‘;mo paboThl B K TOCTOAHHOMY TIOMCKY WACH NOBBILIEHWR
MPOAYKTA, KOTOPHE HeoOXOAHMBE! 3aKasduky. Omako OPrasmia, auﬂam;a [TpH TOM HTO CTAHTAPTH ¥ NMPOUCYDHRIC HOPMEL ABIRIOTCA
MOKCT Takke HMETE  CBOM  TpeOomaryy - xadect ﬁ.xaquTBaw OIBITHBIE MEHE/TKEPHI [0 YIPABICHAIO KAYSCTBOM
paspabaTsIBACMOMY  [POTPAMMHOMY NPOAYKTY ("aﬂpmep, YAO6CTR C wﬂlmf«;}{a‘lﬁﬂﬂc TeX HEOCHIAEMBIX ACTIEKTOB KAYSCTBA MTPOT PAMMHEIX
CONpOBOAKICHHE), KOTOPBIE 0DBMHO HE BRIIOYAIOTCA B TeXHHYeCkye ot yB, KOTOPbIC HE MOTYT ORITH BKIFOYECHBI B CTAHIAPTSIL (HaTIPUMED,
2aKA3YHKE I‘P"mg::;o guUTa0ENBHOCTD M L), OHM NONICPAHBAIOT CHYKANIMX,
2. Hem3BeCTHO, KaK TOYHO ONPEACTUT M H3MEPHTD ONPE/ie ey e mmwpocogamtx UMEHHO B TAKWX HEMATEPAATHLHEIX ACTICKTAX, & TAKAKE
[T0K&3aTe;TH Ka4eCTBa (HANPHMED, TO XKe YA0OCcTBO CONPOBOKICHMS ), :;?omvﬂim MPogeCcCHOHATEHOE  OTHOMICHUE K padoTe BCEX WICHOB
3. Kax yxe yNOMHHAIO0CH B IEPBOH YACTH KHUIH, TPYJIHO CO3naty, COMAHIIBI. =
NOAHYI0 CHCUMQHKALMIO NPOTpaMMHOro npoaykTa. [loatomy, xorg [IpoLiece yTpaB/ICHHs KaueCTBOM COCTOMT W3 TPEX OCHOBHBD
CO3NAHHBIH TPOrPAMMHBIA NPOAYKT OYAET MOIHOCTBIO COOTBETCTBORATY nesTebHOCTH.
creunpuKalH, 38KA3YHK BCE PAaBHO MOKET HE  nomyyur, | Obecriemenme  wauecrsa.  Onpejenenve  MHOKeCTRA
BHICOKOKAYECTBEHHOrO MIPO/YKTa. oprAMMBALHORHLX TIPOUCAYP ¥ CTAMIAPIOB B UENAX CO3TAHWA 1o
OuesnHO, HeobxoauMo NpHUNAraTh YCHITHA JUTA BHICOKOTO Ka4eCTBa. e : e
COBEPUICHCTBOBAHHA CNCUHPHKALMA, O/IHAKO HA JAHHOM JTane cieayer 2. [lnanwposanme KakwecTBa. BuiOOp w3 3TOr0 MHO e
CMHDHTBCA C TEM, YTO OHa OyAeT He IMIUCHA HEJOCTaTKOB. Takum COOTBETCTBYIOIIErO  MOIMHOKECTBA ngoucm‘({)o W CTaHmapro
o0pasoM,  Cleayer  NpU3HATh  CYNIECTBOBAHME  MPOOIEMbI AZATTALIAA MX K IAHHOMY TIPOCKTY PAa3pabOTiH LI, s
HeCOBEPIICHCTBA CICLHOMKALII U NPHUBECTH B JCHCTBHE AT IPOLIETYD 3, Konrpoms kauecrsa  Onpenenerme  w “P°Bu:n i
A yaysmenus kagecrsa 10 B o MM BOSEIKRI0 \epOMPHATHI, [ APAHTHPYIOMIHX BBITOIHEHUE Hopmamgmmpo noyp
Benencrene  9TOH  npobmemsl. OcobeHHO 370  KACAETCA  TaKmx CTAHJAPTOB KAYRCTBA BCOMH WICHAMM KOMAH/IE! paspa OB -
ONPEACTAIOIMAX  KAYECTBCHHBIX  XapakTepPUCTHK  IIPOTPAMMHBIX Yrnpasnexue KauecTBOM “Pemmaraerno :{omo»mbme
i)
MPOMYKTOB, KaK YAOOCTBO  CONPOBOXNICHHA, —IEPEHOCHMOCTL M He3ABHCHMOTO KOHTPOIIAL 33 IPOLECCOM PaspaboTki - °6‘2‘3K°“ i
Wmuocm KOTOpBIE NETANBHO HE OnpeaeieHsl B TEXHHYECKHUX MPOSKTHBIE SMEMEHTHI, NOJy4aeMBi¢ B TIPOLECCE paspa 3
329
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HOBOH KOHTPOIX KaueCTsa. OHHE TIaTe ML e
B

e CrugpTIN 1 LS OSKTA (P, 16,17

eMulie IO OOCCHCHCHMIO H KOHTPOMGO Kﬂv Ak Kay

mmnanmﬁ cTeneHH HESABHCHMBL 3TO NMPCANIONAraeT po, :zf;raq %

joro BITARAE H3 npouece paspaborkn T10, Snaros, AHOCTy,

KOMITAHMH MOKET CBOCBPEMCHHO NOMY MY iy (’bopﬂ eary

ol Jo1H TPYAHOCTAX, KOTOPHIE BOSHHKSIOT 5 pg Gg:ﬂaumo
T R

)

npomnu
—— ot = - i o5
fipouscs ypasmoe
mi“‘m DreTs N0 OHTPORD KT ]
PSP awcEl

Puc. 16.1. Yrpasrenie xavecmeom u paspabomxa I10 (Gyxeoi; 1
0B0INAYEHBE KOHMPOTLHIAE NPOCKIMHBIE ITEMENMbL)

[ponecc ynpasiIcHiA KagecTBOM HEOOXOAUMO OTACAsTs o
(potiecca yMpanicHUA NPOEKTOM C TeM, YT00b! HE CTABMTH Bompoc o
xauecteom coznasaemoro IO u Gommerom wy

KOMITPOMHCCC MERITY

IpaQHKOM BRTIONHCHHA MPOCKTE. Han KOHTpONEM Ka4ecTBa I0kua
paborars  HE3aBHCHMAR KOMAHZd.,  KOTOpas  OTYMThIBaeTCH
HENOCPeACTBEHHO PYKOBOJCTBY KOMIIAHHH. MHHYS 3BCHO MEHE/Dkepa

npoexta. Komara KOHTPOTA 33 KAYECTBOM HE JO/KHA OBITe Takie

g rpymmmm 10, BMecTe ¢ TeM OHA Beper ua cebs

OTBEICTBEHHOCTD 33 Ka4eCTBO Ha yPOBHE BCEH OPraHM3aliH,

Meaaysapo/Ho MPHIHAHHBIM CTaHAapTOM, KOTOpHIM Jobas
XOMIAHHR B M00BIX Cepax MPOH3BOJCTE MOXKET NPHUHATL 38 OCHOBY
PA3BHTHA CHCTEMBI YIPAB/ICHHUA KAUeCTBOM, MOAHO Hazsare 1SO 9000,

paspaboraiHsii Me#ayHapoaHoH Opramu3alyH 1o CTAHAAPTH3ALMH
(1S0). 1SO 9000 — 310 e PAA BCCBOSMOKHBIX CTAHAPTOB,

NPHMEHHMBIX KaK B TIPOMBIILTEHHOCTH, Tak # B cepe ycayr. 15O 9001

ABJACTC HamboAee 0DOBMIEHHBIM M3 ITHX CTAHAAPTOB M OTHOCHTCH K

OPIAHWIALMAM, 3AHMMAOUMMCA paspaOOTKOM, JIPOM3BOACTEOM K

CONpOBOAZICHWEM  pasiwyHelX  TopapoB.  llopepikubaromas
330

. i

(180 9000-3) anarmTHpyct 1ISO 9000 x pampaborke
wros, Craunapr SO 9000 onwucan BO MHOTWX

OF o4 BN rpoay ~
,,porv"“” apHMEP [191, 265, S
e HaPES 0 9001 ABIAETCA THTIOBOWH MOJIEMBIO UM TIpouecca
Crat®Pl ©  scTea. J10M  HOPMATMBE  OTIMCHIBAIOTCH
ﬁ:c,,cqcz:"me ACTICKTSI TAHHOTO IPOIEcea, A TAKKS OTIPEASAAOTCA TC
000P RONKHB! DLITH TPUHATHL 33 OCHOBY

4 HOpMATHBEL KOTOPhIC
ATENBHOCTH  KOMITAHUM, Tag xak mMpouELe

cran? racmioﬁ ae

“Pom HAA gauecTsd HE OTHOCWTCH K Paspajy NPOH3BOACTBCHHBIX
oT#, HOPMATHBEI 3/1CCk neTanEHo He ormcans. Jlobas

men)l cnemlaﬂmﬂpyio‘WCﬂ HA ONPEACHEHHOM BHAS YCIYT,

Opm}waw(;cmrwm IpoOBECTH JeTAnH3aldiO CBOMX HOPMATUROE H

pp OO B CreUMaTbHOM PYKOBOACTBE WO YIPARISHMIO

mmwm ec

"”““mmgn 16.]1 MoKa3aHbl TC BB JCATENSHOCTH, KOTOPHIS OXBAMCHD]
iz fSO 0001, 3aech y MCHA HET BOIMOKHOCTH IIPOCTPANHO
 MOASTH capnapre 1SO M BHVKATE B EIO riayGuEsL. Bonee
pae i o:)mcajnvle oM MOHENH "UTATCIh naiter 8 kuurax {178,
“Oﬂporﬁ;;o;oxmo [IONYHUMTH CBE/ISHHA O NPUMEHCHHMH JAHHOTO CTAHAAPTA
'2{6:3;) cccy yTpaB/Ieems KAUEeCTBOM.

1. Biae1 NesTebHOCTH, OXBATHIBAEMbIE MOALILID

Tabmaua 16.
qesieHMst KauecTna 1SO 9001

) “c}‘l'fa’ pin

- e~y !
\ JemenThl CHCTEMBL KATeCTsa |

3a uro oTEeuaeT MeReAmMenT
- 0, i T 1 r ———‘:"'-—il
BuisaneHHE WaenAH, HE yAORICTBOPS LOIIMX ‘ KOHTpoas 32 pa:c?a ST |
TEXHHYECKHM TpeboBaHHAM l il |
’__,_,_—-—‘—-‘- |
e >
OGpaboTKa, XPAHEHHE, yNAKOBKA ¥ AOCTABKA \ MarepHasHO-TEXHUYLCKOS \
Sty | OBy KUBAHNE \.
l n
1 1

— Topaps!, NOCTABIAENEIE JAKAFIHKOM

NCTBEHHBIM NPOLIECCOM '\Kompom, 1 HCTBITAHWSA TOTOBON |
|
|

1
Unenmnduxanms n ‘.l
OTCHeKHBARME TOBAPA |

Vnpas/eHHE MPOH3BO
PO KLMA =
(Qbopynopasue s KOHTPOSS W UCTIBITAHHI \ Tporeaerne ODCHAENOBAHNS '\
TeCTHPOBAHMA .‘
TIpoBepKa KOHTPAKTA \Koppexmpy OIAR NEATELHOCTS |
‘ —
[IpoBepKa 0Ky MEHTALHH \ Oryerst 00 obecneyeryy |
KauecTBa P

R}



e —

fik BayTpeRiit

Puc. 16.2. Cmandapm ISO 9000 u ynpasienue Kasecme o

Hopmaruss! 110 oBeceueHHI0 Ka9ecTBa 3aHECCHB! B CrieLHaNbHoe
pYKOBOACTBO, ONPEAERIONIEE XO1 HPOIIECCa 110 YTIPABIICHHIO KA4eCTBOM,
B HEKOTOpPBIX cTpaHax CYIECTBYIOT CIICHMATBHBIE  Opramer,
MOATBCPRIBOUIHE COOTBOTCTBHE MNpoLecca ODecreyeHus KauecTsa,
ofCAHHOTO B PYKOBOJICTBE OPTAHHM3ALMH, CTAHIAPTY ISO 9001. Bosee
TOro, 8KA3YMKA 9ACTO TPeOyioT OT HOCTABIIMKOB CepTUdMKaT no
cranzapry 1SO 9001 Kax MOATBEPAICHHE TOr0, HACKOIBKO CEPhEIHO
KOMINAHHS OTHOCHTCA K H3TOTOBIICHHIO Ka4eCTBEHHOH MPO/Iy KLHH,
Baamvocaszs Meaay 1SO 9000, ynpaBIeHHEM Ka4ECTBA U IUIAHAMM
obecriceHHs Ka9ecTa OTACIbHAIX IPOCKTOB I10Ka3aHa Ha PHC. 16.2. Ona

3aHMCTBOBEHA M3 KHUTH [ 178].
16.5. Obecnevienne ka4ecTBa M CTAHAAPTHI

Hmm no obecneYeHHK) KayecTBA HANpPABICHA HA
JOCTHKEHHE ODPEICTEHHOr0 YPOBHA KayecTBa Tpu paspaborke
TIPOTPAMMHOTO obecnieyenns. OHa npeanosaraeT ONpeac/eHUe Wi
BHIOOP CTAHAAPTOB, PHUMEHAEMEIX JTUOO K CAMOMY ITPOLIECCY paspaboTku
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4 (POBEPRE KATECTER OG}_'HE»J:J Sy

| e —— f =%
ObcTy KHBAHHE ) CrarHcTiyeckie e o
KOHTPOs &ki"gcwn::l
obecnceam

& COTOBOMY APOAYKTY. DTH CTAHAAPTLL MOTYT GRiTh HMactuio
110. nﬂws : WIBOACTRA T10. B X0A€ BRINOIHEHNN TAKMX MPOLCCeos
nv"“c_c JMCHATBCH CPENCTBA MOIEPHKKH, YIHTHBAIOWME BHOpAHHLIC

Aory? P fon avHBiE) CTAHIAPTSE KAYECTRA.
(e pasP e obecneucHHA KaecTBa MOFYT NPHMCHATHECH I8A BWAA

B rpouece
pIOB. HA T It n «
aBpTO poayximo. TlpuveHumbl K yke roToBlM
>3 Ty KTaM. Onn  BUTOYAKOT  CTAHOAPTH!  HA
pporpa BHYIO JOKYMEHTAIIo, HATIPHMOD: CIPYRTYPY ZOKYMCOHTA,
corpoBe OO CHCTEMIBIE TpeDOBAHNA, 4 TAIOKE TAKHC CTAMIAPTHL, KAK,
{AapT 3aroNIoBKa KOMMCHTAPUCE B OMPCACICHAM KIacca

T, CTAHAAPTH HanmUcaHus TPOTPAMMHOIO KOOA, ONMpCASIAIoLKe

o ucnonbaosamm A3LI
mocoz( Cranaapre! HA TNPOIece COIIAHMS FO. Onpcreiias #od

iR oniecca CO3AAHMA NPOrpaMMHOI0  IPOAYKTE, HANPUMEp
c Ty crierAdAKALIH, POLCCCET HPOSKTHPOBAHWA W AT TSCTAITAM.
Kpome roro, OHM MOTYT OMMCHIBATE JOKYMEHTALMIO, CO3IaBacMyio B

<one BHTIOHHCM THX NPOLISCCOB.
Mesxay CTaHHapTaMH HA MPOMYKUMIO ¥ CTAHJAPTAM¥ HAa DPOTECC
cymiecTBYET OYCHD CHITbHAA B3AMMOCBAIL. Slmunaprm HA TIPOTYKIMIO
pUMEHAMBL K pesynpTaTy TpoHecca pa3padborku 110, a cransaprsl Ha
ppouecc B GONbIIMHCTBE CTYMAEB TIOAPA3YMEBAIOT  BBINOJIHENHE
o eAeHHBIX JedcTBMM, HANPABICHHBIX HA TOMYHCHUC tosapa,
COOTBETCTBYIOIUETO cTaHAapTaM Ha MPOAYKLMIO. Bonee noapodHo 3107

pONPOC PACCMATPHBACTCA B paznene 16.1.2.
CrannapTsl B paspaboTke NMPOrPAMMHOA MPOIYKLMHM BAKHEL 1O

enoMy pany TIPHMHT, OCHOBHBIE M3 KOTOPLIX NEPCHHUCIIEHBI HWAS,

1. CraHmapTsl AKKYMYJMPYIOT BCC JIVYIIEE W3 NPAKTAHCCKOW
JeATETBHOCTH. 110 coznanmio [10O. Kak npasuio, npakTuueckue 3HaHWA

[pHOOPETAOTCA TTyTEM NOATOro TOMCKA W onmbok, [pusHeceHue HTOTO
onpTA B ONPEACNCHHBIH CTAHIAPT MOMOTacT w30exaTs MOBTOPCHUN
POLITBIX omubok. CTAHIAPTHE B JAHHOM Cllydae COOMPAOT SHAHWA U
OMEIT, HMEIOIINE 3HAMCHHE Ui OpraHu3alMU-pPaszpadoTHHKA.

2. CranjgapTsi TPEAOCTABIAIOT HEOOXOIMMYIO OCHOBY UIf

w3auMyM nponecca  ODECTeUeHMA  KavuecTsa. MMes B HATWYMH
cTanaprsi, 0600IMAONIME JTYHIIME 3HAHWA W OITBIT, A obecreueHun
Ka4eCTBA NOCTATOYHO KOHTPOJIMPOBATH, HTOOBI OHM BHINIONHANWCE B

npouecce cosanms I10.
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3 Crangspyst HESAMEHHMBL, KO PAGOTA TIEPEXOMUT o7 ¢,

cotpyaHmxa X apyromy. B 210¥ Caysae AcXIeabHocTy ll;on,
; s B OP TIQUITHHACTCA  CTHHOMY  HOpg, Cex

e AOBATESHO: 1peGyeTCA MEHBIIIC 3aTPAT HA M3YHUCHUE CoTpy miu‘:{zy'
M

anaapToB Mo paspaborke 10 — npouecc M
"

yintil, Taxue HALHOHATBHBIC M MCHKIYHAPOHBIC OPrar;,
YTOMHTEAR w CLHA, AMECPHKAHCKMH Haly OHan.,l:;H:
i

HHCTHTYT au (ANSI), BpHTaHCKHH MHCTHTYT ¢
(BSI). HATO, HHCTHTYT HIGKEHEPOS TI0 AIEKTPOTEXHHKE 1 3ne‘mmmp0a§;2:

, 5 HA CO3AAHWH O6UIMX CTARIApTOB, ROTOpLe
AOrYT NPHMEHATBCA K [IHPOKOMY JIHANA30HY BOIMOACHEIX TTPO e

Taxwe opramm, kax HATO, wmt zpyrue 0Sopo
[POCKTOB. MOCYT TpE0OBATH COOMONCHMA X COﬁcmeHm}:::
5 B KOHTPAKTAX HA CO3TAHNC POrPAMMHOTO ODecreye Hus,
HAauHOHATBHBIE (aMepHKAHCKHE) ¥ MEATYHIPOHKC CTamiapry
Gpumi paspaboTaHE! AnS TAKHX cep nPOrpaMMHON NEATENbHOCTH, Kak
TEPMAHOTOTHS srxexepui [10, A361KH TPOTPAMMHMPOBAHMA THIIY Kdan
C4+, cacTeMa 0GOSHAUCHHIL, HANPHMEP JUL CMMBOJIOB B CXeMax ¥
, and paspaboTKH  CHCTEMHbIX TpeboBanmii.
cTh 110 ODECTICHEHHIO KAUEOTBA, 8 TAKUKE UTA ATTECTALNIH 1o

(77!
[pymmsl KagecTBa, KOTOPBIE  3aHWMAIOTCH
COCTABJICHHEM ~ CTAHZAPTOB, OOBIMHO  OCHOBBIBAIOT  HOPMAaTHBAI

1 OGUTHX HAIMOHATIBHEIX H MEXTY HAPO/IHBIX CTAFHApTaX.

Mcnonp3ys HX B Ka4ecTse OTNPABHOTO nyHKTa, TPYNNa obecneucHus

KkauecTBa paspadaThIBacT ¢BOM "CrIpaBOYHHMK" 110 CTAHIAPTaM. B meMm

| OTpAKAIONHE  CHCLM(pUKY JEATELHOCTH

JAHHOH amau, B 1867, 16,2 MpUBENSHBL NIPHMEPHI CTAHAAPTOR,
KOTOPBIC MOTYT BXOJHTB B COCTAB TAKOr0 CrIpaBOYHHKA.

Tabauma 16.2. Cramzapret Ha DPOAYKUMIO H nponecc
padorxs 110

Crasaaprsi BA OPOAYKINIO Cranaaprss Ha npouece pazpaborku
1no

PykoBOACTBO 110 NMPOBEACHHIO
nepecmotpa apxutextypst [10

®opma nepecnoTpa apxuTextypst [10

CrpyxTypa JOKyMEHTA, CONEPXKAIITro
cHcTemMubie TpeboBaHHs

TlpencTaseHue JOKyMEHTALMH 110
HOPMATHBAM

—
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YHOT A CTCIMATUCTRE 1O paspaborke 110 oTHOCATCH K CTanmapTam
KaK K GIOPOKPATUHECKOMY HACIENMIO, HCIPUMEHUMOMY K paspaboTKe
10o. OcoOeHHO ITO MPOABIACTCA HPH RBITIOTHCHWA TAKOA Y TOMWTEILHOR
“ cxy-moﬁ (onHAKO HEOOXOIMMON [UIA CODIOASHMA CTAHNAPIOB)

eAYphl, KaK 3amojHeme BCEBO3MOKHBIX HOPM W perucTpaimn

paboT. Koneu#o, ¢ obIIeH MeeH NONE3HOCTH CTAHIAPTOR BCS COTTACHH,
OMHAKO TP 2TOM paspaboTHHKK HAXOLAT NOOYIO YAOOHYIO TIPHUKHY , 110
xowx)Oﬁ UMCHHO AIf UMX TPOCKTA ITH CTAHAAPTHL HE Tak YK
HEODXOMMBI. - =

UYroOBI HE BOHMKANIO MIOAOOHBIX MPODIIEM B paboTe, MEHCILAEPH 1O

KadecTBy, OTBCHAIOMIME 33 pa3paboTKy CTAHAAPTOB, AOMKHLL DT
ATOYHO [OArOTOBICHHBMH ¥ JICHCTBOBATE CHIC/YIOTIMM obpazom.

1. BosieHb caMuX MPOrpaMMMCTOR B PazpabOTKy CTAHIAPTOB.
Ouy  JOJUKHBE ACHO [OHMMATh, C KAKOW 1ENbIO Pa3padaTHBacTCR
CTaHNApT; ¥ YETKO CE0BATD yCTAHOBJICHHBIM (IPABUIIAM W HOPMATHBAM.
BakHO, UTOOB! JOKYMEHT C OMTHCAHHEM CTAHJIAPTA BKTIOHAN HE TONBKO
JAIOKEHHE  CAMOTO  HOpMATHBA Kauecrsa, HO W  ODBLACHCHW®
HE00 XOIUMOCTH HMEHHO I10TO HOPMATHBA.

2. PerynapHo MPOCMATPUBATE W OGHOB/IATS CTAHNAPTHL, YTOOH
T B HOTY © OBICTPO PAIBHMBAIONIAMHCA TEXHONOTHAMH, Kak TOIbKO
cranpapT paspadoraH, ero NOMEIIAKT B CIPABOUHMK OpraFialiiK o
cramjapraM, rae ero XONAT W NeNeroT, MEHAR C HONMBIIOH HEOXOTOM.
CripaBoYHHK 110 CTAHAPTAM — BEllh JUTA OPraHMSAliH weolxonMMad,
OIHAKO OH ZIOIVKCH Pa3BUBATRCA 110 MEPE PA3BHTHA HOBLIX TEXHONOTHH.

3. [loaymatb O TOM, yToObl 0OECIEUNTh TIOICPHKKY CTAHIAPTOB

nporpaMmMHbIMHK cpeacTBaMu ge3sie, [Ae TOJBKO MOAHO. Bcaqecmf,

"KaHIEAIpCKKe” CTAH/IApTh! BHI3BIBAKOT OrPOMHOS KOJWHECTRO AAN0O,

CBA3AHHBIX C HYJIHOH M ymumenbuoﬁ paboTO# 1O WX BHITIOITHEHHIO.
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v

Fonw W HMEROTCK B HATIHM CPRACTBA TIOACPIKKH, gy,

CrapApTOB HE TPECYET BAMBITHX YCHITHI. TOTHe 1y
Cransaprs! Ha nposteccsl paspaboTki [0 Tawke Moryy

paa ppobea. S CTEBST nepﬁ:n rr_}Mn:mﬁ pm(_.):::na‘n.

HEOCY KR CTamnapry :;:n

7 T

COBETH $e mmm& 985011:1. TPH ITOM Mete
THPOBATS WX KAKIBIK MO-CBOCMY. Hey ch:?:x
na

|8 MOTYT HHTEP
yKASHBETE onpeaencHHOS aanpa::velmc paboTh, ey 5
w 13 AFHHOMY TIPOCKTY HIH K Ccamoi — HO
paspadoTDARCE. [loaToMy MCHEDEEp TPOCKTA NOKEH HMmers it
JOMCHATS CTRUIBPTH npoLeccs COAAHHA [0 = cmmmm:‘l:aao
YCHOBMSME HMEHHO JHROIO NPOCKTA. 3nech cre e

970 3TO YTBCPKACHHE HC OTHOCHTCS K cmm;l)'h
M Ha TNPOUCCC COMPOBOWne H:a

MOTyT OBITh H3MCHCHM TONBKO ﬂocns
c

ryboEoro #oy S ‘
Wﬂnm 1o YNPaBACHHAIO Ka4€CTBOM Moy
KaMHeH, CBA3AHHBIX C "HENOIXOMMMMK"

Jerko W3DEEaTh NOABOAHBIX
CraaapTaMi, 1yTeM TIATENEHOH MAaHa MEPONIPHATHI 1o
K24CCTEL. MiMeHHO OHM JOJDKHBI PEIIMTL,  Kakue
MOJKHD HCNONB30BaTh 03 M3IMEHEHMA, Kakue
!_'3 HEX DogaeAar M3MCHEHHIO. 3 KaKHe chaeayeT MCKmOYHTh. MHora
paspaboTke HOBONO CTAHAAPTA, YTO MOKeT
ﬁun BB{3B2HO VEIOBHAMH SHIOJHEHUS ONPEACNICHHOTO  1POeKTa.
YCTAHOBMTH CTAHIAPT JUA hopmansHo#
MPOEKTAX OH HE MCTONB30BANCA. Takue

creupAHKaLAY, ECTH TIPERAC B
cmpwmmpmpaﬁmm B MPOLIECCE BLITIONHECHHA NPOEKTA,
16.6. Cranaaprei HA TEXHHIECKYIO MOKYMEHTAUHIO

Heo0x0auMOCTs CTAHABPTOB HA AOKYMEHTALHMIO B TIPOTPAMMHOM
peamom cnocoba s g iy
W orobpaxenns npouecca paspaborks 10,

mmm MUMEIOT  HeTKYI0  TIOCHE/IOBATEIbHYIO
CIPYKTYPY, BHII ¥ K89€CTBO, 3 SHAYHT, MX JICTKO yUTaTH ¥ BOCTIPHHHMATD.
s e g i

- C Ha Opouecc CO3AHNA MEeHT ;
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3. Cranasprhl Ma  joxymenr. Oy
fruil BT JIOKYMCHTOR, “IPIRANOT  CTpyry
: e Y m
3. C p ua  obmen AORYMEeHTAaMK. |
ﬂ“n‘ npmn'wmnm

SCTAMOCTE BCEX IMSKTPOHHEIX BEPCUiA floky
T HA PPOUECE Co T
Craxnap TPOUECC COMMAHNA  TOKYMEHTATIMN
Z penocTans
AREST

ormcat
AeHCTS
cpeacTBd
rq)OBepK"
ICUMBACTCE H
CrTamapTsl KAuecTsa Ha NPOLECE moKy
g6cc |p0 :XOK) MCHT“‘)OBBHH! JOJUEMLL

OBITE

rRnaM MoKy
3ade0

,Ne;oumnm OTHOLUCHH
MH U1 3aKA3HHKR, HYERHO UMRTH yoTanosew
J JICHHYIO

“pcmasﬂa-leuuu
jeypy TPOBCPKM MX kauecTsa. Ha puc. 163 noxkazama omma
IHA W3

MOJIC/IEH TAKOrO TTpouecea.

opo
SO3MOTKHBIX

nocoba waro
‘:; cno OOBMIIM!(IO:(::(::C:':::M eHToB. OH BKmouyaer of
W NpeanONaraet S,
s WX coznanus. Kpome 31010, nymuo onwe TIPOTPAMMILIE
H DCJ:?;THDOBatm OKYMEHTOB. 6:‘8‘_:‘&1\, TIPOLIE Y Pt
XOMMMEIH YPOBEHE WX KauecTsa oz ki

NOCTATOMHO rAOKMMH, HTOOBL UX MOWKHO OBIIO mpwMens
weHTaLDMH, ECTeCTBEHHO, contenm ncosﬂam"h“:"" KO Cem
hHBIC MPOBEPKH Ka‘lcmix PAGOMEH OKY MEHTAIMK Wi f\p‘(\uoflkrb
x Onnago Tpu padore ¢ odHumatsHEMK ;m;\"? COHBIX
e K NANLHOHIICH paipadorke l‘pﬁm:am't::\;

Puc. 16.3. [Ipoyece co30aRs DOKYMENMAYUL, BRIHAIOUUT NpoGePRY
Kauecmea QOKYMERmos
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yHera H BHECCHHMA 3aMCYAHMHA n Opoekt

c6opa,
: MOBTOPAIOTCS J10 TEX T10
0 BEPCHIO JIORYMEHTA P. TI0Ka He &y
°Mm Ky MCHT COOTBETCTEYIOIIETO YPOBHA  KayecTsa, ypgz‘i‘x:,v
| 4

HTa 3ABHCHT OT THIA JOKYMEHTAUMHK U OT Tq
KguecTBd m;:ﬂﬂﬂﬁ JOKYMCHT. ro, KOMy
Ha noxym-aml:!; G:W:;‘o ,;P;meﬂan KO Bogy
ple  CO3/Iar0 ce at :
JOKyMEHTAM. "%ou, Takue AOKYMEHTHI no‘:,,,;;” 6:::1
npOTPAMMES 130 CTHITIO M3JIOREHHA M BHCLIHEMY BHILY, a 11°'<Wc;m:
KOTOPHE OTHOCETCH K OHOMY THITY. AOJDKHBI TAKIKE UMCTH °ﬂml&xony,(;
CTPYRTYPY Elequap® B 30 10, CXRIVVER S 50 SRYE SHTSUMIO. Moryy
fiies mwm K ow&‘lmom BHIOA (OPOCKTaM, BCC ke s
OpraRFAITH gerioxo  Osuio OB BapaboTars  cobCTBeHyg;
"pupMeHHBIA" CTHTE: PHMEHACMBIH KO BCEM JOKYMCHTaM.

TlpwBenes NPHMEDS! PAsTITIHEX CTAHAAPTOB HA JIOKY MEHTAIMO,

1. Crawas AAeHTHPAKANHOHHBIX T0KYMEHTOB. B upouecce
COATAHMA fonpUIHx CHCTCM ﬂpomﬂ THICAYH JOKYMEHTOB,
Oy 43 KOTOPAIX JOKHO DAITs IPHCBOCHO YHIMKATSHOS W, 1.c.
R IOKyMEHT JIOTDKCH H5TH HICHTHQHLMPOBAH TI0 ONpeIe/eH O

ODMATEHEIX JOKYMCHTOB MOXKET TIDHMEHATHCH

T cHTMHRATOD, OMPENCTEHHBIA  MEHETKEpOM  mo

KOHDHIYPALBIH. Jita HeOpMATBHBIX JOKYyMEHTOB HaeHTHpHKaTop
\ioseT GHITS ONPEACIICH MEHEIIKCPOM TIPOCKTE.
poxymenTa. Kaxneii Kiacc

110‘)"“;"“"” CO3AABAEMEIHA B TIPOLIECCE paspatorku [10, nonxen umers
CTaHapTHYIO CTPYKIYPY- CranmapTamMy Ha CTPYKTYPY ONPE/CIAtOoTCa
pas/eisl, KOTOpBIE BXOMAT B JOKYMEHT, @ TaKKe TFCMEHTHI
(OpMATHPOBAHAS ¥ MAKETHPOBAHHA JOKYMEHTa, HATIPUMED HyMEpauui
CTpaHMIL COAepKAHHE BEPXHEre H HHKHCETO KONOHTHTYJIOB, HYMEPALMA

3. Crasaapryel BHEIIHEr0 BHAA AOKYMEHTAIHH. 11 CTAHAAPTH!
onpetensior  “QupMeHHNIH”  CTHIB  AOKYMCHTOB: HCTIONIB30BAHME
HIPA(TOB U CTWICH, IOTOTHIIOB, HA3BAHAA (pHpMBI, LIBETOBBIX BhIIC/ICHHN
JTT% NEMEHTOB CTPYKTYDB! IOKYMEHTA ¥ T.1.

4 Cramuaprei Wa ofmopiemme jokymesTaumu. Tax Kak
JIOKYMEHTH! Z10/0KHBI OTODPAKATH HIMEHEHHS, BOSHHKAIOLIME B npougecce
paspaGOTKA CHCTEMBI, KEATENBHO NPUMEHATH TIOCEAOBATCIbHBIA
CTiocob 0BO3HAYEHHA MIMEHEHMH B JOKyMenTalmn, UTo0bl BEUICIHTE
HOBYIO, WAMEHEHHYIO BEPCHIO [OKYMEHTA, [UIA NeYarHeX JOKYMCHTOB
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A L OG/IOMKA  PAIHBIX 1ReTOR
WIMCHEHWH B TCKCTE MOAHO AETATE URETORLIE y xm‘a:e,- o eleuny
Ocobad  po/ib  OTBOIMTCA  CTAamMmapry ug M HA TIONAX,
JOKYMCHTOB, TaK KAK Yacto NPHXOIMTCH paammionmecmuocm
3ACKTPOHHBIMM BEPCHAMK 0Ky MEHTOB. Menomopanme mf‘; pasguuu
COBMECTUMOCTE MO3BOJIAET OCYILIECTRARTS Tepenasy m;::ﬂwma Ha
ANEKTPOHHOM BWIC H IPH HEODXoaMmocTy erémn“.g:ﬂtfon %
NEPBOHAYATLHOM BHIC, Th MX B
[TOCKOABKY CTAHJAPTAMH HA TIPOLECE COAmAMMS NOKyMeHTa
pelycMOTPEHO  WCTIO/B3OBAHME  WHCTPYMEHTATHHBIX  cpe n‘:“
CTAaHIAPTHl HA COBMECTHMOCTh  OUEP'MBAIOT cdepy w cnm:(;
MCMIOIE30BANMA TAKMX CPEICTB B PAbOTe Han okymenTamu. B kavecrse
pHMepa MOI0DHDBIX CTAHIAPTOR HA COBMECTHMOCTS MOKHO TPHESCT
COTNACOBAHHBIA CTAHIAPT HA KOMILUIEKT MAKPOCOB 1Py hop MaTKpOBaHu:l
TEKCTA JIOKYMCHTA WY HA HCTIONE3OBARME CTANADTHON Tab Ui CTVE
(mab10HOB) NP padoTe ¢ chcTeMamMy 06paboTku TexcTos. Kpowme Toro
BBE/ICHME B JIEHCTBUC CTAHAAPTOR HA COBMECTUMOCTE MOKET Orpauwlm-;,
KONMMYECTBO WMCTIONBIYEMBIX MWPHPTOB M Cruiel, 9To  BRBSBAHO
PAATHYHEIMK BOIMOMKHOCTAMM NPUHTEPOB H KOMIBIOTEPHAIX THCITIEESE,

KonTpo/ibHbie BONPoCs:

1) Yro Taxoe adexrusmbin MeHeKMeHT?

2) Ha xkaxkue BOTIPOCHI MCHEUKEPEL IPOLKTA NOKHEL HAYHATHCH
[1aBaTh PABKIILHbIE OTBETH

3) Kakue Tpu napaMerpa WCTIONBE3YIOTCA IS OLEHKH NPOEKTa 1o
pa3pabOTKe MPOTPAMMHOTO 0DECTIRHCHNA

P

4) Kakue oOmme npOOASMbI TPHCYHIM  ANTOPHIMMMECKMM
mopenam?

5) Kakue BWapl CTAaHAAPTOB MOCYT MPUMEHATECH B MPOLECCE
obecnederna kauecTsa?

6) [lepednc/ivTe TPH THNA CTAHAPTOB HA JOKYMEHTAMIO.

Kni04eBbie C/10BA; DPEKMUBHbIT MEHEONCMENM, MEHEOHCEPHL,

nokasamens PaMepd; (PYHKYUOHQIbHBLE NOKAIAMEID, obecneyenue

Kauecmaa, NIanupoeanue Kawecmea, KONmpo:o Kayecmed, cmaxoapmol
anoapmsl Ha

HA RPOAYKYUIO, CIMANdapmbul Ha NPOHECC CO30aNUR no, cm
npoyecc CO30anUs  OOKYMEHMIAYUY, cmanoapm - Ha - OOKYMeHN,

Cmanoapmol Ha 0OMeH OOKYMEHMAMY.
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; sentl, MAanagers, (nde_t size, functiong;
Keywords: &fec!™ %ﬁ" planning, quality control,  prody
quality awumr_uf;lw process of building on standards for tp,,
standords, standards 17 S standards, standards for documep,
enedyjer, kattalik ko ‘rsatkich;

chang?- nediment, m Saamae
£x _1it so’zlar: umlﬂ':; f:: ;a‘?mino"- sifat rejasi, sifat nazorar;

ﬁmbiom{;ch i : Dz-),amn'sh  jarayoni standart, hujjat standary;
4 -

}nnzi’l'::’da‘; almashimavi standart

Cosua#Te
owmm:ommm obeaa (MCHIO NO  Ballcmy

BHIDOPY)- rpaMM 6once S0 cTpokK).
: };mm peGoBIIOH TTPO pa_sl;gemummu paspaboTumkos

2. B KaxuX yCIOBHIX mecm'om [POrPaMMHOTO apoaykra?

Ka4ecTBO 5
- onpeacsATh ; CHCTC y paspaboTKe KOTOphIX
s mpHMepEl TPOT] a uénrzoﬁuocm OTAENBHOrO

rpaMMHCTE. 1510 COBEPUICHCTBOBAHHA npouecca
e 3. MpeanonoRent, =10 eHpe KOMM4ECTBA MNOBTOPHO

pa3paboTKH rno SR (opuy APy FiTE  TPH BONIDOCA B
HCMONB3yEMBIX KOMTIO oif "LICITE Bonpoo-noxasamm- 2

COOTBETCTBHH C . s njedi, KOTOpbIC MOIYT

30BaTHCA B KAYECTBE AAHHLIX A coBepil
i [lpuseauTe 10 OMHOMY npUM

5, Hasosure JaBa TIaBHBIX IOCTOMHCTBA H JBa OCHOBHBIX

OCTATKA KOHUETIH OLICHUBAHKA 1 COBEpUICHCTBOBAHMA nponecca
:::paﬁmxu ;10 komopa: [ONOKEHA B OCHOBY MOJIE/H OLCHKH yPOBHA
pazeurag SEL. g

6. TlpuscauTE JBE 00IACTH NPUMEHCHNA [10, Ans KOTOP
erwma. OBocHy#iTe Baml BHOOP. p
. n;np l::uccumpme TeXHOIOTHYECKHAM MPOLIECE CO3AAHNA 1o B‘pameu
KOMTIAHHH H Olipfwm ero Tun. CKONBKO KIHOHEBBIX COCTAB/IA FOIIAX

epy KazzIoro Twvna
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npUOocH novano.nmm SEl waxomures s pPHMEHeHH? Ka
pagnm'm JAOCTHMINA BAUA KOMUAHMR 110 3101t MOAETW?

8. TIpuscamre NpUMeEp TPEX Cpeacrs noiep
MCNONIB30BATECT U COMPOBOAUIEHHA fpoiec
HPOM3IBOCTEA 110.

9, OOGBACHHTE, TIOYEMY METONMMECKH 060CH0
OOA3ATENHHO NOMKEH OBITE YIIPABIASMbIM.

10. CyWTaeTe 1M BBl YHWAOWMMH J0CTOMHCTEG R
COBEPHICHCTBOBAHW  NPOMIBOLCTHA,  KOTOPHIE  IIpeycMarpunaoT
oueHMBanHe paboTel NepconHana KoMnanuk? Yro, no-samemy, ssnosey
CONPOTHBIIEHHE BBCICHHIO TAKOH TIPOTPaMMEL B eicTaHe?

KOTO YpOBKS

AEH, ROTOPHE MOy
€8 coBepmuIEHC TROBAHWS

BAHHLI APOUECS He
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PHIBALLIAA MPOIPAMMHOI'G
OBECHE‘IEHHH

He noTpedyer mime

co3naTh cHcTeMy, KO He
0 MPOTPaMMHOE 0OECTIeYCHHE  BBOMICy
pHKQIOT  HOBBIC TpeOOBAHMA K CHCTeye
IBHEIM Pa3BHTHCM GMIHEC-TIPOLIECCOR ¥ .,
TpeboBaHMAMH K MPOTPAMMHBIM CHCTEMay
et H3MCHHUTD HEKOTOPHIE COCTABIIANOMN e 5
HHS npomsom'reﬂbﬂocﬂi WaH  YIYSIICHUA Dy

OBHAPYKEHHBIX OMIMOOK. Bee
paspHTHA CHCTEMB TIOCIIE €€ BBOna p

| JaBHCHMOCTD oprapmsamm# 0T  TPOIPAMMHOrg
oBGXOTUTCA B AOCTATOMHO KPyTiryio
YHTE BaAHOCTE CEPHE3HOI0 OTHOMICHHS
HBIE BIAOKECHHA B 3BOITIOLHIO

CyiecTByET HECKOILKO CrpaTervdeckuX MOIXOMOB K mpoueccy

10 [339].
oro obecmedgenust Do

_ ConpoBoXAcHEE
}mgﬁo{!lec oqac-m HCTIOMB3yEeMBlH  TTOAXOL, KOTODBIA 3aKIOHACTCH B
10 B oTBET HA PACTYILHC TpeboBanms, HO

HIMCHEHHH omenbﬂmtwmﬁ B
¢ COXPAHCHHEM OCHOBHOW CHCTEMHOH CTPYKTYPBL. [Moapobree 3TOT

OCBEIII: nene 17.2. )
aom;c Bpom?n;gm CHCTeMHOMH APXHTEKTYPBL ror noaxoa donee

qem composoxkzaenue I10, TaK KaK MpeATioNaraet
cymmiemc HIMEHEeHHS B TIPOTPAMMHOM CHCTEMC. Jra crparerus
mogeprmsaim [10 NoAPOGHO PackpsiTa B pasacic 17.3.

3. PenmmeHHPHHT OPOTPAMMHOTO obecnienenns. KapauHaTpHO
ormuaercs OT APYrMX TOOX0moB, Tak  KakK MOACPHH3ALMA
NpECMATPHBAET HE BHECCHWE KAKMX-TO HOBBIX KOMTIOHEHTOB, 4
Hao0OPOT, YNPOMIEHHE CHCTEMbI H Y JAIEHHE H3 HEC scero mmnero. [1pu
JIOM BOIMOKHE HIMCHEHWS B apXWTEKType, HO 0e3 CEphC3HBIX
nepesienok. ToMy Bonpocy nocssweHa riasa 17.

[pHBe eHHBIe CTPATErHH HE MCKTONAIOT OfHA Apyrylo. HHoraa

Ul YNPOLICHHS CHCTEMb! TIEPE] MIMEHCHHEM APXHTEKTYPhl WIIH JIA

MEPESETKA HEKOTOPHIX €€ KOMNOHEHTOB NPHMEHACTCA PEHITKEHUPUHT.
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HekoTophie  M1ACTH c?&cwemm JAMCHAOTCA  COpUHBINGL o

CTaGWIBHBIE CHCTEMHRIS KOMNOHeHTY 2B D0
y'u(uuoﬂﬂp()ﬂaﬁﬂe. Kak yxe ynomsmanocs, p rnnu'mzk)aodm{m
crpaTerui MOCPHM3AUMM  CHCTEMBL  OCHOBLIBASTCA e 6. muibop
TEXHIHECKUX XAPAKICPMCTHRAX, HO M Ha ‘Towm, “acm“:om)@ Ha

ccTeMa TIOZUIEPAKMBACT JI08YI0 AKTUBHOCTS komnmum.‘ G OB

PasHble CTPATCIMH MOIYT TAKKE NDUMEHATRCY X o1men
4ACTSM CHCTEMBbL WITH K OTIENBHBIM [IPOTDAMMAM Hacheayemofk cuc:::sm
CompOBOICHHS TIPHEMJIENO /U IPOTPAMM €0 Grabiumsio 1 werkof
crpyXTypO#, He Tpebytomtei ocoboro smmmanma. [l npyrie “DOVP::M
KOTOPHIC TIOCTOAHHO KOHTAKTMPYIOT CO MHOTMMM ﬁonmonafemm»;
MOKHO M3MCHHTE APXUTEKTYPY TaK, 4T00EI unTepheic nomaosatens
WCKMC" HA MAWMHC KIMCHTA. Ewe OJTMH KOMTIOHCHT B IO me
CUCTEME  MOKHO JAMEHMTE AHATOTHYMHON TPOTPANMO CTOPOHEETD
POM3BOAMATE. OnHako TP PEHHKCHWPHHIC ODBMHO HEOOXOIMMO
WIMEHATD BCE KOMIOHEHTEI CHCTEMbIL.

Usmenenus B 110 cyxar OPHHHHOR NOABACHUA MHOTOTHCTCHHEX
scpCHﬁ cucTeMpl ¥ €€ KOMNOHEHTOB. llostomy ocobenno samuo
BHUMATEIBHO CICIMTH 33 BCOMM ITHMU MIMCHEHWIMK, & TAKE 32 TeM,
wTOOB! BEPCHA KOMIIOHEHTA COOTBETCTBOBANA TOM BEDCHM CHCTEMBL, B
KOTOpOH OH NPUMEHAETCA. YHUPABICHUE W3IMCHCHHAMM CHCTEMbL

Ha3pIBAETCA YTIPaBICHHEM kOHGbHATY parmeit u 0bcyKIaeTea B rase 29.
17.1, TaHaMEKA PA3BHTHS HPOrpaMm

[lon AVHAMMKOH paiBUTUS  [POrPAMM  TONPASyMEBATCA
HCCIICA0BAHAE H3MEHEHHH B NPOTPAMMHON cucTeme. OCHOBHOR PadoTOR
& 10# oOnacTu seseres [213]. Pesy bTATOM ITHX MCCICNOBAHUA CTANO
nosiBNeHMe pajsa "aagonos” Jlemama (Lehman), orHOCAMMXCA X
MOJICPHH3AIAN  CHCTEM, CUWTaeTCa, YTO ITH 3AKOHbl HEM3IMCHHBL W
MPAMEHHMBI TTPAKTHYCCKH po Bcex cayqasx. Onm c¢opmynt‘ponaum
roc/ie MCCEJIOBAHUA NPOLIECCa CO3JANNA H IBOMOLMA paaa DoNsImx
NPOrpaMMHBIX  CHCTEM. Yty 3aKOHB (B CYNIHOCTH, HE 3aXOHLL, A

MTIOTE3b1) PHBEACHB! B TA0M. 17.1,
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KoHbi JIeMAana Doz
ww;—'_’ Onrcanne P,
= 3aK0R AVATHDYEMBIX B poam
[ JAns (pOTPaMM, SXCILIYATHDYEMBIX B peam, ;-

VCADBHSX, MOREPHHIALIA — ITO HeOBX0 Tmoc

~ s, 'ﬂ(al' ‘
HX IORG3SHOCTD CHHKECTCS @

[To mepe PRIBHTHA NPOTPAMML! CTAHOBATCH BCo —5;)-55;“
croxrsiMit [LTR YIIPOWEHHS Kt COXPatenyy, o,
CTPYKTYPbL HEOOXOAHMBI ZONOAHUTE Th Hkie mpa’n,,

TIpouecc PASBHTHA CHCTEM CAMOPETY THPYe ML, Tor

XapEKTEPUCTHKH CHCTEMBL, KAK DASMED, Bpenms Mc::‘_*
mcxm QUEPCAHLIX BEPCHH H KW‘IGCTBO Y |

pemcrpnpyw omubOK, ONA KaAKNOH BEPCiy

APOTPAMMEB! OCTAIOTCH NMPaxKTHIECKH lieumemmn

SHrsosHEBI LAKI CHCTENBI OTHOCHTENLHO Crabrmay
He3aBECHMO OT CPEICTB, BUIEIACMBIX (M 1e it ‘
BHACNAEMBIX) HA €€ PasBHTHe

Oprasu3aLOHHAat
CTA0HIBHOCTE

4

CralrmpHOCTE 3a BeCE AMIHEHHBIH LMK CHCTEMb! KOJIMYecTRe
7| s H i ocTaeTcs npubingsy
KOMHEECTEE seHHi| H3MEHEHHNH B Ka#JIOH BEPCHH fTensg
i OOMHAKOBbIM

|
——

Jis mepsoro 3akOHZ BBITCKACT HEOOXOMMMOCTh  TIOCTOSHHOrG
COMpOBOAAEHHAX cucremsl. [Ipu M3MEHEHMH OKPY#EHHA, B KOTOpOM
paboTaeT CHCTEME, HOSBAAIOTCH HOBbie TPEOOBAHHMA, M CHCTEMA 1I0JDKHA
eEsfeHO HAMCHATECA C TEM, TO0R! MM COOTBETCTBOBATL. HsMenerus
cocTesB! HOCAT IMKTMMECKHi XapaKtep, KOLAa HOBbIE Tpebomaiy
[IOPOAIAIOT TIOABJEHHE HOBOH BEPCHH CHCTCMDL, HITO, B CBOXO OYepe/ip,
BHBHBACT H3MEHEHUA CHCTEMHOIO OKPYAKEHHA, 370 HAXO/MT OTpaskcHue
B (JOpMHPOBAHUH HOBBIX TPEOOBAHHH K CHCTEME M T.1.
Bropoii 3aKOH KOHCTATHDYET HADYMIEHHE CTDYKTYPbI CHCICMBI
fiocae Kakaol MomabuKkaumu. 3710 B NOAHOA MEPE AEMOHCIPHDYIOT
HACTeAyeMbie CHCTEMBL KOTOPHE PACCMATPMBAIOTCA B IiaBe 26.
EauHCTBEHHEIM CNOCODOM M30ekars 3T0r0, 1O BCEH BHIAMOCTH,
ABIACTCH TONBKO NPOPHIAKTHYIECKOE OOCTYAHBAHUE, KOTOPOEC, OIHAKO,
1pebiyer cpescTe ¥ Bpemery. [lpa 5T0M COBEpIUEHCTBYETCA CTPYKTYpd
nporpammbl  Oe3 u3MeHenwds ee (yHkipoHanbHOCTH. [losToMy B
brozukete, IpeyCMOTPEHHOM Ha COCPKAHUE CHCTEMBI, CJIC/IYET TAKAKE
YHECTb H 3TH AOTIOHHTEbHEIC 3aTPATEI,
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CantiM CIIOPHBIM. ¥, TIORATYH, camuny
Jlemana ABARETCH Tperui. Cornacho Yromy
CHCTEMBL  MMEIOT COOCTBCHHY IO TEHAMUKY  pray
ycwﬁmunacrcu HB HAYAIBHOM rane Paﬁmf.')m;m i KOTopas
om)cnem‘“’“”‘ BOAMOMNKHOCTH COMPOBOA et CIEMBL. Dy

Cuct
QEpAN BTG RUSENAEID0 MO KAy [lpemlonammcae}.‘m =
arOH ARIAACTCH Pe3yabTaTOM JACHCTRUR q)\l' ‘c;nrro 3TOT
YHIam ANBHLIX

CTPYKTYPHBIX H opramnanqaonmx baxropos, Kax o,

npeBLInacT czrrpcnc;lcunuh“ PAIMED.  Oma Hauvmae; n

110/100HO HEKOH MHEPUHOHHOK Macce. PasMep cranosurey

I8 HOBBIX HIMEHEHWH, TIOCKOJIbKY vy WWCHeHuanp:“?:;:;?:
W

BEPOATHOCTHIO CTAHYT MPUMMHON OUMBOK B Cuceyme KOTOphIe ¢
(PEKTUBHOCTD HOBOBBELEHMHA B HOBOW BEPCHM Cucteym Pbie CHMaRT

YersepThid 3akoH Jlemana YTBEDKIAALT, YTO Kpynmpe TPOCKTE 1ig
pa3paboTKe "uporpam\moro odecTIeyeHus TeWCTRYIOT 8 eI
*pachImEHWA" . DTO O3HAYACT, YTO MIMEHCHMs PECYPCOB W “CPCOH;me
OKa3HBACT HEIHAYMTETBHOC HIMAHME HA 1I0AToCpOwHOe pamm“‘;
cHCTEMBL. JTO, TIPaBAa, YKe YKA3AHO B Tpetnem 3aKOHE, KOTOPHIH
yTBEPHKAACT, HTO Pa3BUTHE TPOIPAMMLI HE 3aBMCHMT O PeTICHMH
MCHEDKMEHTA, DTHM 3aKOHOM TaKike YTBEPAKIACTCA, 91O KpyMHsie
KOMAHZIBI TIPOTPAMMHCTOB HEeXD DK TMBHEL Tak kak spews. TIOTPAYeHHOS
pa OOmEHMC W BHYTPHUKOMAHAMBIE CBSSH, npeBbmaet Bpens
HENOCPE/ICTBEHHOM PAbOThl HAL CHCTEMO.

[laTei 38KOH 3ATPArMBacT NPOONEMY YBEIMMEHMS KOnMueCTsa
MIMEHCHHH C KKIOH HOBOH BEPCHEH nporpammel  Pacumperme
(pyHKLIAOHAIBHBIX BO3MOIKHOCTECH CHCTCMEI KA B pas
CONPOBOMAK/IAETCH HOBBIMM OWMOKAMH B Cucreme. Takum oBpazowm,
MacmTabHOe PACIIMPEHHE (yHKLMOHATBHEIX BOIMOMKHOCTEH B ONHOI
BEPCHM O3HAYACT HEOOXOMMMOCTE  NOCHEAVIONMX AOpPaboTOR 1
ucnpasnerys ommOok. Tlostomy B cnenyiomeit sepenn yxe Gynyr
MPOBECHB!  HE3HAMMTENBHBIE  MOMMuRAtMM.  Takuw  obpasom,
meHezukep, QopMUpYs OrODKET AU BHECEHWS KPYITHBIX W3MCHOHWR B
BEPCHIO CHCTEMBI, HE JIOJUKEH 3a0BIBaTh 0 HEOOX0aMMOCTH paspaboTku
C/IETYIONIeH BEPCHH C HCTIPABICHHBIMM OIIMOKAMM NPE BTy IUEH BEPCHM.

B OCHOBHOM 3aKoHBl JIeMaHa BBEICAAJAT BeChbMa PasyMHBIMK W
yOeuTenbHpiME. [TPH rUIAHAPOBAHWK CONPOBORKICHHA OHM 00A3ATEEHO
JOKHBL  yuMreiBatbea.  Caydaercs, YT0 10 KOMMEpHECKHM
coobpazkeHusaM 3aKOHAMM CiienyeT npeHeOpeus. Hanpumep, 310 MOXST
OBITE OOYCIOBICHO MAPKETHHIOM, ©CIH CYIIECTBYST HOODXOMMMOCTH
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poss PR MOTBSBERLI CHETIMSL & OIFIOR 8P B ey

= ROy aHTCH TK. YTO O/HA WM HOCKOMBRO CIe/y 101y, ’\ M Tare

: ¢ HCIPARTIEHHEM OIIHOOK. X Bepoyy;
Hoka3aTBCA.  YTO  DOABUIME  pasmHuuy

no.:mowwm" BEPCHAMH OJHOH #  10H e npo Ky

saxomst Jlemana. Hampumep.  Microsofy

npespatiaach M3 npocTO  NMPOTPAMMBL  TCRCTOBOH  o6pgg., 0

25 Koaitr namimi, B OrPOMHYK) CHCTEMY C My, mkef’rku,

TOro 900K PADOTATE € ITOH NPOrpaymo CTHON

dhy AT Tenepk, A% H, Hy e
OO MAMSTH H mcwomﬁcmywnuﬁt TNPOLIECCOP. DBOMOL Gy - 3’::;

YeTBEpPTOMY M IRTOMY 3aKOHam

mnmpesﬂo_ 470 310 BCC-TAKHM HE OOHA M Ta ke npol‘pa_\“
Kotopas MpocTo nogBepraach paay ussenenmit. Jymaio, IPOrpayg 2,
’ nepepaboTana; N0 CyTH, OL1a paspabotana g, B’::

ORLIA cymecrneﬁﬂo 0
pEKIGMHBIX JICX OBUT COXPAHCH EAMHLIA 10T 0Ty

17.2. ConpoBOEEHHE nporpaMmMHoro obecneyenus

Conpopm — 370 OOBMHBIA TNMPOLICCC M3MCHECHHMA CUCTeyy
nocte ce NOCTABKH 3aKaTHKY. OTH HIMCHEHMS MOTYT Obith gak
IeMeHTAPHO MPOCTHIMM (HCTIPABIEHHE omHOOK TIPOrPAMMHPOBaKHHy ),
TaK M Oanee CCPhCIHBIMK, CBASAHHBIMH C KOPPEKTHPOBKOH OTAEMEHEIX
HeIOpabOTOK 1THOO  MPHBEICHHEM B COOTBETCTBHE C  HOBEIMK
TpefOBaHAAMY. Kax ynoMHHANIOCH B BBOMHOM YaCTH  [/1aBpl,
Oowm HE CBA3aHO CO FHAYHTCITBHBIM HM3MCHCHMEM
apXHTEXTYPBl CHCTEMBL [lpu CONpOBOAAEHHMM TaKTHKA IIpOCTasd!
M3MEHEHHE CYNICCTBYIOMIMX KOMIOHEHTOB CHCTCMBI mubo pobasienne

HOBBIX.

CymiecTeyeT TPH BHIA CONPOBOAKICHIA CHCTEMB.

1. ConpoBoienne ¢ UeJbI0 HCITPAB/ICHHA ommboxr. OOBYHO
OMMOKH B NPOrPAMMHPOBAHHHA JIOCTATOYHO JIETKO YCTPAHMMBI, OJHAKO
OmmMOKH NPOEKTHPOBAHKA CTOAT ACPOrO ¥ TPEOYIOT KOPPEKTHPOBKH HITH
NEPEnPOTPAMMHPOBANHA HEKOTOPHIX KomrioneHToB. Cambie IOoporue
HCTIPABTICHHA CBRIAHB! C OIIMOKAMA B CHCTEMHBIX TpebOBaHMAX, TAK KaK
mbzuom NOHANOGHTECR NEPEIPOCKTHPOBAHHE CHCTEMBL.

2. Conposoxjenne ¢ ueasso  agantaumn  J10 «
‘Wm YCIOBHEM  OKCIUIyaTaUMH. D10 MOKET
paﬁo"m]’:&m i TIPH  VM3MCHCHHH ONDEACTCHHBIX  COCTARIAIOLIAX

APy iy CBORMH,3 HANpPMMEp AanmapaTHeIX CPE/ICTB.
46

(AONHON  CHCTENR! wiM TPOIPAMMHEIX  CPEJCTR  TONACPKEM
,c{)_a ajan BATHCA K ATHM WAMEHCHMAM, CHCTEMA JI0ERA PR
Mo ONPEICIICHIBIM MO KA LAAN.
Con nenme € UETBI0 HIMEHCHUN (YHKUNONAILHLIX
(',g“mrei‘c cerembl B OTBCT HA OPTAHMIALKOKHBIE HiM ACTOBHIC
Wi B opraumamm MOTYT M3MEHMTBCA TpeDOBAHMA K
JIBIM CPeICcTBaM. B TakuX CHYHaaX NPHMEHACTCH TAHWHIA THN
nporpd? scncnnn, Hambosee CYNICCTBEHHBIC H3MCHCHHA TIDH  3TOM
% nporpaMmHoe oDeceueHHE.
ONHOZHAYHO HETKOC PAIPAHMHUCHME MERIY

HKACHHA [IPOBCCTH NOCTATOMHO CIOMKHO,

Gk B CHCTEME MOTYT OHTE BRISBICHHL B TOM Cily4ae, ccam.
Om# ap, CHCTEMA HCTIONB30BANACE  HENPENICKAZYeMBIM  CTIOCOBOM.
rw'P"M ,p’mmaumm criocol WCTIPABNICHWA OWMOOK — pacuvpenwe
nm:(ol::omﬁb““m BO3MOKHOCTEH [POTPAMMEL C TeM, 4T00B! CAGNATHL
Gy > woli KAK MOXHO NpOTIE. [lpw ANAITAUMA TPOTPAMMIOTO
oﬁecn‘c‘*c‘“"‘ K  HOBOMY paG_‘ochy OKPYKCHMIO  PacTIMpeHue
wﬂwmmx BOIMOKHOCTEH CHCTEMbI Oyner CcnocohCTBOBATE
iy SHIERAIO €8 paborsr. Taxae NOBARICHUE ONPEAEIeHHEIX QYHKIDK B
J JOJIE3HBIM, eCiIM B cydae ommbox Osin

MOKET OKa3aTHCA I
|11A60H HCTIONB30BAHIA CHCTEMBI M MODOYHBIM NCHCTBHEM MPK

311“‘“’“’"" H B

wIMEHEH
P“cnﬂﬂ”ﬂﬂ“ (hy HKUMOHATBHELX BO3MOMKHOCTEH Oyner YIANSHUS
OO0k

[lepesuCTIEHHRIC THITE COMPOBOJK/ICHUA TIHPOKO MCIIOMBIYIOTCH,

M TIOHAC AAIOT PasHble pazsanus. CONpoOBOKICHHE C URILIO
ycnpaBeHH ommbOK oﬁmno"nasusa}or KoppexTupytonmm. Haspanme
"4 ANTABHOE COTPOBOIEHHE" MOKET OTHOCHTLCH KaK K afanrtauum
wosomMy paboueMy OKpYACHMIO, TAK M K HOBBIM TPSOOBAHWAM.

POTPAMMHOIO OBECHeUeHH A MOKET O3HAdATH

Y coBepeHCTBOBAHHE
MyMIIEHHE TYTEM COOTBETCTBMY HOBBIM TPeDOBaHWAM, A TAKKES
yCOBEPIIEHCTBOBATHE CTPYKTYPbl W TPOM3BOIMISNBHOCTH  C

pueM  (hyHKUMOHATBHBIX BOBMOKHOCTEH. S HAMEPEHHO WE

yroTpednaIo 3ASCh BCS ITH HA3BAHWK, WTOOB W30EKATH WATMIIHCH

1y TAHHUBL.

XOTH

Loy



Puc. 17.1. Pacnpeoerenue minos CONPOSONCOEH U

Haiité COBDCMEHHBIE JAHHBIE OTHOCHTENBHO TOTO, KAk wacyo
HCTIOTB3VETCS TOT HIH O THII COMPOBOKACHHMA, Oyzer weneryq
Cornacso HCCASA0BAHHAM [218], KOTOpBIC YKE HOCKOIbKO )’Cmpemq'

WIIOHEHMEM HOBHIX TpebOBanmii, |89,

65%gouponowmcmanocn
Ha HIMEHCHHMA CHCTEMBI ¢ HEaplO &JanTAllHH K HOBOMy
OKpyKEHHIO H [7% cBs38H0 ¢ HCTPABICHHEM omrbok (puc. 17.1)).
cnycri B padore [259] ONPOACICHE  TOXOKHe

COOTBETCTBIM ¢ HOBEIMHM TpeOOBaHMAMH Oonee

ORpyKeHHEM THOO B C
spexmusa. [losromy conpoBoxeHue camO MO cebe aBnAeTCA

CCTECTBEHHBIM TIPOLIECCOM NPOJO/UKCHMA PpaspabOTKM CHCTEMBI CO
CBOMMM NDOLIECCAMH MPOSKTHPOBAHHAA, PEATH3AUMA M TECTHPOBAHHA,
Takum 00pasow, CIAPATEHAS MOJEAb, f0KasanHas Ha puc. 17 2, ny4ume
TIPEAICTARACT MPOIIECC PA3BATHA I10, yem KackaiHas MOAENb (CM. PHC.
3.1.), 1/1e CONPOBOXKAEHHE PACCMATPHBAETCS KAK OTAE/BHBIH MpoLece.

{

17.2. Cnupansias sooens pazeumust I 10

Puc.
pxera DONBIIMHCTBA OPT AHW3ALIAR Y XOUT
e T10, a He HA CaMmo HCTIONB30OBAHME MPOTPAMMHBIX
ropax ObUIO oonapykeno [218], 410 BO MHOrWX
X 10 MEHBLICH MEPE 50% BCEX CPEHcTB, MOTPAYEHHBIX HA
MEpOBAHME, HAET HA Pa3BHTHE YIKE CYIIECTRYIOUIHX CHCTEM. B
ops [235] onpeneNeHo [TOX07KeE COOTHOLISHHE 3aTPAT HA PAINIHEIS
JAICHMA, [PU 2TOM OT 65 no 75% cpeacts ODuEero
GioIKeTa PACKOIYETCH Ha conpoBoXkIeHWe. Tak Kak MpeanpuaTHd
SaMEHAoT crapele  CHCTCMBI kommepueckmm 110,  nanpumep
(pOrpaMMaMH (LTAHMPOBAHWA PCCYPCOB, ITH UK(PLI HUKAK HE OynyT
yMEHBIIATCA. [ToaTOMY MOJKHO YTBEPHKIATH, HTO HIMECHEHHC [10 sce
eme 0CTAETCA JOMMHMPYIOIMM B CTATHO 3ATPAT opranMzaumMii  Ha
Hoe oDecneyeHHE.

CoOTHOLIEHHE MEHITY BEJTMYHWHAMM CPEACTS Ha CONPOBOKIACHUC W
pa paspaboTKy MOKCT OBITh PA3HBIM B 3aBMCAMOCTH OT NIPEAMETHOM
ofnacty, rAe IKCIUTYaTHpyeTCH cucrema. JUIi MpPUKIAMHBEIX CHCTCM,
patoTAIOIMX B nenosoi  cdepe, COOTHOmIEHME 3aTpar  Ha
COHPOBOWHHE B OCHOBHOM CPABHMMO CO CPOACTBAMM, NOTPAYSHHBIMK

ya paspaboTKy. [insi BCTPOCHHBIX CHCTEM PEAILHOTO BPEMEHH 3aTPaThl
Ha COMPOBOJKICHHE MOTYT B HCTHIPE Pa3a NPEBbILATh CTOMMOCTE CaMOM

paspaboTku. Beicokue TpeOOBaHMs B OTHOWICHHN TPOA3BOIATENIbHOCTH
W HAZEAKHOCTH TAKMX CUCTEM MPEANONATAIOT MX WECTKYIO CTPYKIYPY,

KOTOPAs TPY/HEE MOANASTCH MOAM(HKALMH.

TpHAs HacTh 010
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MOoxHO nonyHTh IHAYMTETBHYIO OOIIVIO  3KOHOMy
cciA 34panee OTpaTHTE (PHERHCEL H YCHIMA HA CO3Manpe :0 SPejc
rpeByION ol OCTOSIIETO  COMpOBOXIACHHA. B cchh'a"cxe.\m‘ :"
BOHTE HIMEHEHHA B CHCTCME TMOCHE €€ TNOCTanky o ahi&
HOCKOTBKY A sroro TpeOYerci XOpomIo 3HAaTh CHCTemy u‘dkaaq,f n
agTHs pearMsatH S saMeHerHH. [ToTOMY YeHnms, o, 'prBcc,
go BpeMA P3 pa60 TR IPOTPAMMEL. 1A il CTOlﬁmocrdqc"'iue
ARATHSE, aBTOMATHHECKH CHIGAT H 33TPaThl Ha COMPOBOX e " Takor,
JexHOIOrHH pAspadOTRH [1O, kak (POPMHPOBAHHE YCTRMX HMO. Taue
o&wmo-opmmﬂpom"oe NPOrpaMMHpOBaHHe | rpc"okanuﬁ‘

CHHKCHHIO '\npaﬁncm{e

33

CONpOBOAICHHA.
Hapuc. 17-5 0Ka3aH0, KaK CHIKAETCR CTOMMOCTE COnposg

XOpOLIO paspaﬁomm cucres. 3neck npH paspabortke Sty
BAUICICHO NOMONHHTEIBHO $25 000 mus obreryenus i ME; |
CONPOBOMRICHHS- B pesyasTare 3a BpeMs SKCIULYATAIMH CHcTe ;uecca
[OMOII0 CIKOHOMHTE OKOJIO $100 000. M3 crasanHoro “—“enyeru o
yBeTHICHHE CPenCTB HA CHCTEMbI TPONOPIMOHATh O Clm::::

MCNHR

. v T v
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Puc. 17.3. Pacxooe #a paspabomxy U CONPOBONCOEHUE CUCTIEM

[pwavmOd  BBICOKHX 3aTpaT HA COMPOBOXICHHUE  ABIACTCA
CHOKHOCTS MOZEPHH3ALMH CHCTEMBI TI0CNE €€ BHEAPEHMA, TMOCKOIbKY
prnmpnn (hyHKIMOHATSHBIE BOIMOKHOCTH HAMHOTO JIErde B rpoviecce
. cucTeMs, Hike MpUBELCHBI KIOYCBEIC (haxTOophl, KOTOpEIE
ONPENENAOT CTOMMOCT Pa3spalOTKH M COMPOBOKICHWA M MOIYT
"pm.imé K T10/10POAKAHHAIO COMPOBOKACHHA.

’ mmmm_ 5  Komamaei  paspaborumxos.  Brosue

ECTECTBEHHO, 4TO NI0CIIE BHE/PEHUA CHCTEMbI KOMaH/Ja paspabor
= pazpaboTIMKOB
PacTIATAETCS, CrieUHATHCTS OyayT paboTars Han APYTrHMH TIPOCKTAMH.
350

v———f

am HOM“H)D" Wi MO mﬂCJleblM cnelma.nucmt, K(JTODHC
HossM "'"c'::e()' mmb,.cnu;ee COTTPOROKUCHHUC CHCOTEMBI, OyICT TRy IO
u03"”‘y" - oo ocoBEIHOCTH. TloaroMy Ha NOHWMAHKE CHCTEMEL nepen
onare ¥ S aMEHEHIH YXOIAT MHOTO RpEMEHH W CPECTE.
exmedt H crpeaHocTE COrIacHo KOWTPAKTY. KonTpakt Ha
3, 01 o()wmo 4ARTIOUBETCH OfaeAEHG OT norogopa Ha
cmtpo"‘"“ne"“e pr.  bONee TOTO, UACTO  KOHTPAKT HA
pa'spaéowy 2 MOKET noJTy 4HTh dupma, Cama He 2aHUMAKARC
conpOPs mm ":3Mecre c (pmcropou HECTAOMITE HOCTH KOMAHARE 3T0 MOKET
aﬁomo“'uuoﬁ oTcyTCTBHA B KOMAMZC CTVMYya CO3NATH

c MH!M\(aJ\bH‘bl\m

noWTH xpa'r!laﬁmwd nyTeM
PUCKOM

wid, TO BPAL A OHA OTKAACYTCA OT 3TOI0 namke ¢

;Cyll
araMi 3 X 3aTpar Ha COTMPOBOAICHHL.
CHSITHATHCTOB. CnenyaimcTel,

wACTO HE 3HAKOMDBL C npe,r_weTuoﬁ

tne AKCIITY8THPYSTCH cnerema,  COMPOBOMICHAS HE
pa3pabOTHMKOB. JiQ CUATASTCA

IV ISPHOCTBIO CPEIH
foTKOM W HacToO Topy4aeTca

Kna_mcpmmponauuoﬁ paspa
MY nepcoHaty- Bonee TOro, crapeie CHCTEMBI MOTYT OBITH

a yCTApeBIIMX g3pIKAX TPOTPAMMMpPOBANM, He 3IHAKOMBIX
M CHICLIFATHCTAM H Tpelyroumx NONOHWTENLHOIO W3YHCHUA.

4 Bopact M CTPYKTYP? nporpamnbi. C BO3PACTOM CTPYXTYPa
npo[paMM uapynlac'rcﬁ BCJ‘ICIICTB’HC HaCThiX WiMSHEHMI, nooTOMY ux
CTAHOBMTCH cnioKHEE TIOHAMATDH u wi3MeHATh, Kpome 7Toro, MHOTUE
pacrie/yeMsic  CHCTEMY! GpM CO3TAHBL  O€3  MCTIONB3OBANME

xgooruit. OBl HUKOTIA He OT/MMATHCH XOpOmIeH

cospeMeBHbe TEX
xaqeCTBCHHOM CTPYKTYPOH: WAMCHOHMH, C/IENAHHBIC B HAX, OB
3 HEKTUBHOCTH

ganpasneHsl cKkopee HA TIOBBIIEHAS
BaHUS, YEM HA TOBBILICHHWE yaoocTea CONPOBOKASHNA.

(pyHKUMOHHPO
JloxyMeHTaLMs Ha cTaphie CHCTEMBbL HacTO GrisaeT HenonHow MO0

BOOGIE OTCYTCTBYET.
[lepBbic TPH mpobneMsl  OOBACHAIOTCH  TEM. qTO MHOIWE

opraHH3aIHH BCC eI [ENAI0T PASTHIUS MEKLY pa3paboTKOH CHCTEMBL 1

ge  COMPOBOKICHHCM. COMpOBOKACHMe ~ CHMTACTCH ASTIOM

BTOPOCTEIIEHHBIM, TOITOMY HeT HMKAKOrO JKENaHWs WHBECTMPOBATH

cpefcTBa V1A CHIDKCHWA sarpar Ha Oyaymee CONMPOBOKICHUE.

PyKOBOJICTBY OpraHM3alvi HEOOXOIMMO TIOMHHTE, YTO y CHCTEM PEaKo

BLBAET HeTKO OMPE/IENIeHHbIH CPOK QYHKUHOHHPOBAHUA, Ha00OPOT, OHW
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eMA TUIAHHPOBAHWA ANATM3IUPYSTICH BOSMOAKHOCTR

o qaxouThes B SRCIVIYATAUMH B TOH MO0  upgy N
C
s 4 B CTEAYIOHIEM: HITH CO: D gy B TP S
eMMa JaKmIO9aeTC ; ABATE Cuqeoy 1w BoeX HEOOXOMMEDS  MIMEHEHMIA, Gy TO Menpassenme
epiBaTE HX A0 T [10p, IOK ITO BOIMORHO, 1 3aTEM 3310, " "";,““,,{(’,‘5; QUATTTALGH TV PACILUPSITHS Py HKIMOHATEHEIX BOIMOKHOCTEH
TOBBIMAL Wi paspﬂﬁaml!ﬂ'nv NOCTOAHHO BBomouKoH“pleb Mx o z cMﬁ‘LTOn"KO nocse aToro APUHUMACTCA OKOHMATENBHOS PenICHNE O
HO AR ropse MoryT M3MCHATECA B COOTBCTCIBHH HOOIQHQ cHCT <aKHE AMENHO HU3MEHCHHA GynyT BHECCHBI B CHCTEMY. Korga
= sappane. X MOPKHO CO3ABATH HA OCHOBE HACAEIyeMbix ¢ By, oM, v aW3OBAHE], BEIXOTMT OUEPEIHAN BOPCHA CUTTEMEL. tHa puc.
OCTCAHHX € HOMOTIBEO PEHHKCHHDHHT (cMHucM‘ ‘l‘r;’:f 3awcrsonaﬂuo.\d w3 xrmra [13). MpeACTaBNeH BECH TPOLLCC
- Thg Ay ‘
Y Mancpmwam‘l“-

cHEHHA APXHTCRTYPBI ITHX CHCTEM. MTO nonp g,
POB

eM H3M
28), OO VT pasnene 17.3.
HMMEHHO Hap)’meﬁﬁe Cpr'K'Typbl‘ “:men
rercs

Lo ’Somw npob1ema, 8
camoit ppocToR  #3 jyx. TEXHOTOTHA PCHIDKCHVDUHTA Nomoye,
% rath CTPYKTYPY M NOBBICHTH TOHAMACMOCTD CHCTeMy, B
OIXOIATIIAX cory4asx ananTHpOBATh CHCTCMY K HOBRIM amliaparyy,,
woKeT H npeo0OpasoBaHHe apXMTEKTYPEL  {CM. Aanec),
mlmmqecm Mepbl IPH COTPOBOAKAEHHH OYIYT IIONE3NtI, ey, e x sixpaTvol i
——— yCOBCPIICHCTBOBATR CHCTEMY M Clienar, ee —
fazee yA0OHOH LA H3MC ;
Puc. 17.4. Cxema npoyecca Mooeprusayuu
17.3. Ilpouecc COMPOBOAAEHH
B ucane NponECC MOIEPHH3ALMM JOILKEH NPUBECTH K M3IMEHEHMIO
Mponecent CONPOBOAICHHS MOTYT OBITE CAMBIMM Pa3HBIMM, 4To cucTemHOR crerdUKaLIM, APXHTCKTYPHI 1 MPOIrPAMMHON PCANM3ALMNA
ycur OT THIA 1IPOrpaMMHOrO obecniedeH A, TEXHOIOMMH  ero (pHe- 17.5). Hoswi® rpeboBanM  JIOMKHBI  OTPAKATE M3MCHEHMA,
‘ a TaKEe OT CTICHManHCTOB, KOTOPBIE HEIMOCPEICTBEHHO BHOC“M]‘w B CHCTEMY. Broa B CHCTEMY HOBBIX KOMIIOHEHTOR 'rpef)ye'r ee
coaaHueM  CHCTCMBL Bo MHOrMX OpraHM3aLmax 1epe eckTHpOBaHHsA, ~ mocne  HETo HEOOXOAMMO  TIOBTOPHOS
conpo HOCHT md)opumuuﬁ Xapakrep. B OonbmuscTRE ecTHPOBAHKE cpcremsl. g aHamMsa BHOCHMBIX M3MEHEHMH TIpH
cayyacs pagpaﬁmwmny'!ammd)opuamﬂo 0 npobaeMax CUCTEMbI HeoOXOAHMOCTH MOKHO vcos;:arb MPOTOTHI CUcTeMBl. Ha 3TOH Cramvu
or caunx 110;T530BATENEH B yCTHO#H (POPME. Jlpyr#e &e KOMINAHHH HMEKOT JIpOBOATCA noapoOHBIA AHAIMI W3MEHEeHUH, NPH KOTOPOM MOryT
Wmﬂﬂi npouece conpoBoAKACHHA  CO CTPYKTYPHPOBAHHOM RBABUTHCA TE NoCHeACTBHA Mollep“tﬂauhu, KOTOpPHIE HE DbV 3aMEHSHbI
JoKyMeHTaLHEH Ha xamsii ero sran. Ho Ha caMOM obniem ypoBHe ppA HAUATBHOM aHAA3e W3MCHEHHH.
ToBBe TIPOHECCHl COMPOBOAKIICHHA HMEIOT OOIAE JTanbl, 3 MMEHHO:
AHAIA3 H3MEHEHHH, [IAHHPOBAHHC BEPCHHA, peamu3aliid HOBOH BEPCHUH r
CHCTEMB! ¥ TIOCTABKA CHCTEMBI 3aKA3HHKY. T
NpH HATAYHH AOCTATOHHOTO (ipeponeHrtie TpaGossd

TIporsece COMPOBOKICHNA Ha!
OT NONB3I0BATENEH, MEHEKCPOB

KOTHHECTBA 3aNPOCOB HA M3MCHEHHA
A nokynarenci. Jlanee OLEHHBAIOTCA BO3MOKHBIE M3MEHEHHA C TEM,
uTOGB ONPEAETMTE YDOBEHb MOICPHH3ALMM CHCTEMBI, 4 TAKKE

pelieHHE O

CTOMMOCTS BHEIPEHHA ITHX wsmenerud. Eciu npUHAMACTCA
MOJIEPHH3ALHH CHCTEMB, HAYMHAETCA ITar IUIaHUPOBAHHA HOBOH BEPCHH
352

Puc. 17.5. Buinoauenue MoOeprHusayuu
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Hporaa B SKCTPEHHBIX cysasx 1pedyerca Swicipoe
P T10 CIC/IYIOIIHM IIPHIIHHAM .
Coolt B CHCTEME, poneacTBHe HEro BOSHHKIE Ypeag
A% HKCTPCHHOTO BMENIATEBCTSA s npon:“a
T

ecc'mc

ﬁ”ﬂﬂ

pabotero OKPYACHHA CHCTE
RUHFHHOM HE CHCTCMY. g
weHns B Ae10B0H cepe oprammsary,
WIH  H3-33  BBEICHMA Py

C

"OH()rn

poaaTensCTBa). "

cayHasx fucIpas PeATH3ALMA  MSMEHCHMH
BKHOCTD, HEM HETROC crnenosaHKe GOPMATEHOCTIM rmoHMecw
\OaCPHH3AIIH cHcTEMBL. BMECTO TOTO 4T100B HIMEHATH Tpebon zum::ecca
CcHCTEMBL,  JIYHLIC GICTPO  BHCCTH  KOPPeKTHm Wik
pporpassii KOA (puc. 17.6). Oamaxo 10T NOMXOM ONacen WM"' 5
rpeoonauﬂl. CHCTEMHAA apmemypﬁ H ﬂpOrpaan,m KO HOC'len'e 4710
[eTOCTHOCTS, TOT0  TPYZHO H3OCHBTH, CCIH “P"lmbHHO
2e0BXOMMOCTS OBICTPOTO BRTOMHEHMS 3213HHA,  x s
TATENBHAA I CHCTEMBl OTKIANBIBACTCH HA SROROME. é’: aa
3 HAMCHI KOJL, BHE3QMHO YXOIHT H3 KOMAH/(, :::

| paspalboTIHK, KOTOPBI
7 ero Koutere OyAeT CIOKHO NpHBECTH B COOTBETCTBMC ClENAHHBIM
HIMEHEHHIM CrICLHQHKALIHIO H CTPYKTYPY CHCTCMBL.

Puc. 17.6. TTpoyecc Ixcmpensoil MoOepHusayt CUCTEM®b:

Enme o2 npo0iema CPOUHbIX H3MEHEHHMH CHCTEMBI COCTOHT B TOM

47O ¥3-33 JCQMLHTA BPEMEHH M3 JBYX BOMONKHBIX peleHAH 6yncf;
[PHHATO He CaMOe Tyyuee (B aCTeKTe COXpaHEHHS CTPYKTYPhi CUCTEMBI )
a To, KOTOPOE MOKHO OiCTpEE M PHEKTUBHEE PEATHI0BATD. B meané
M0CIE CPOYHOH KOPPEKIIH KOZA CHCTEMBI 3a11pOC Ha H3MEHEHHA J10JLKCH
BCE el ?cmarwl g cune. [losromy mocie TATENEHOTO AHATH3A
;Bueaerm no:o:::ne mu;fcm BHECCHHBIE U3MEHEHHS U NIPHHATL Gonee
mmwl: sl s Mogepuwsaiman cucteMsl. OjHako Ha
TPaKTHK DAHOCTS HCTIONB3YETCA KPAaHHE PEJIKO, Halle BCEro

B CHITY CyOBEKTHBHBIX IPHYMH.
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o ’ HIMEHEHH
araHP" aapaHee, Kaxue x
oTpeT™ TaAMH CcUCTCMB! Oynet HoJib gqem npH
TAKKE paccuurarh obmme  3aTpard Ha
peMEHH, Ha puc,

55 ¢ rieHHH,
pe B TEICHUE onpeneneﬂnoro ficpuona B
pas:lwmble THITel  MPOTHO30E, cpa3aHHble  ©
A KaKHe BONPOCHE  OHM ONZKHBL

“u l‘lOKaBaHOe
eHeHW CHCTEM bl

Be1r

: npomompoﬂm * paMMOCBAIEH  MCHILY cucteMolt ¥ ©€
{ex0TOPHI® CUCTCMBL HAXOAATCH B AOCTATOTHO CNOFHON

' -eHMEM H H3MCHCHNE OKPYKCHNT

temy. Jia TOro qrOOBI IPABUILHO CYATE

HEOOXOIMMO  OLCHATE CRenyonme

ORBOCTH CHCTEMHBIX pHTepdeiicos. Uem
eiicoB H HCM Honee CAOKHBIMM OHM

CHCTEMHBBIX yrrepd
HOCTh pameHeHUI B Oy Iy DIEM.
TeMBBIx TpeboBaEMil.

BaHUs, OTPAKAKOUIHE HenoByo chepy wim
yeMm TpedoBanmi,

3anpocos Ha W3M

Kax

ock B 1J1aBe 6, tpebo
Thl op[manau}m, qaue HUIMEHTIOTCH,

yro
cTanaap
pBAOnMe fIPE/METHY YO 00IacTh.
B KOTOPBIX HCOOAL3YETCH AaHHAS

3. BuHec-npoueccrbl
cncrema. [10 MEPE pasBUTHA GU3HEC-ITPOLIECCHI MPHBOJAT K HORBICHUIO

HOBBIX moﬁosarmﬁ K CHCTEME.
YroOpi KOPPEKTHO CIPOTHO3UPOBATH MPOLECC COTPOBOKACHNA,

jykHO 3HATE KOJIMYECTBO M THIIbI B3aUMOCBA3CH MEKIAY PA3HBIMH
KOMTIOHEHTaMH cucTeMbl, @ TAKKE YHMTHIBATL CIIOKHOCTE  ATHX
OHEHTOB. Pas/UHBIE BHIBL CNOKHOCTH CHCTEM M3YHAIMCh B
ax [151, 232]. Jlpyrue HCCIIEIOBAHUSA TIOCBAIICHBI B3AMMOCBA3AM
MEAITy CHIOKHOCTBIO CHCTEM H TIPOLIECCOM CONPOBOKACHMA (18, 1951).
Bee mnccnenonam [OKA3AITH, YTO, YEM BBIIIE CIIOKHOCTH CHCTEMBL 1
¢6 KOMTIOHEHTOB, TeM DoIee IOPOrOCTORIIMM OKAKETCA COTPOBOKICHHUE,

yero W CIEI0BAI0 OXKUAATD,

355



Puc. 17.7. IIpocnosuposanue conpoBOXoenus

B pabore [18] mpoBemeHo MCCNEAOBaHHE PAAd KOMMEpyeckirx
AporpamMm, manwcannsix Ha s3bike COBOL, ¢ MCTIONIB30BaHHEM pazyniy
METOJHK MIMEPSHHA CIIOKHOCTH, BKIIOYAA PasMep TPOUENYD. pasmep
MOJYJICH M KOIHYECTBO BETRICHHH, HTO OIPEACNICT CJIOXKHOCTE
cuctemsl. CpaBHHBAR CIIOAHOCTH OTACTBHBIX CHCTEMHBIX KOMIIOHEHTOR
¢ OTMETAMM MO CONPOBOKICHHK), HCCICHOBATEIH ODHADYXWM, uto
CHWKCHHE CAOKHOCTH NPOTPAMMHPOBAHHMS 3HAYMTENBHO COKpamaer

PACXOIB! HA COMPOBOKICHHE CHCTEMBL
HsMeperne YPOBHA CHOKHOCTH CHCTEM OKa3aloCh BeChbMa
TIONIE3HBIM /T4 BBIARICHHA TEX KOMIIOHEHTOB CHCTEM, KOTOpBie OyayT
0COOCHHO C/IOKHBL 14 CONPOBOXKACHMA. Peay/ibTarhl aHanusa psja
CHCTEMHBIX KOMTOHEHTOB [195] nokasamu, 410 CONPOBONKACHHE 4YacTO
COCPENOTOSEHD HA OGCHYKHMBAHAH HEGONBIIOrO KONHYECTBA YacTe
CHCTEMBl, KOTOPHE OTAHYEIOTCH OCODOM CIOKHOCTBIO, [loaTtomy
IKOHOMHYECKH BBITOJHO 3AMEHHTH CJIOKHBIE CACTEMHBIE KOMIIOHEHTHI

Gosiee MPOCTBIMH HX BEPCHAMH.

Tocnie BeeneHMn cHCTEMBI B SKCIUTYATALMIO NOABIAIOTCA JAAHHBIC,
MO3BOIAIONIHE IPOrHO3HPOBATH JANBHEHIIEE COMPOBOKACHHE CHCTEMB.
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v'

HIDKE TOKAIATENH NONIEIHB! /UIK DUEHUBANMA Y00 Tha
L <

[ lepcmtcv"e"’mc
BOARACHHA
Conpol Kmmqml’o mnpocoﬂ Ha KODD‘:WH]N)BKy CHCTYEMNLL,
n&ra““c KOAMUCCTBA OTHETOB O COOAX B cucreme o3mavacy
Bosp e KonUHEcTsa ommboK, nonwfmfxlxmx MCTIPARACMIO  TIpW
3 @:'pz:o i 310 FOBOPHT  OD  yXymmeHum  yooberea
0
:::oﬂpo AICHMNA, Msi, TIOTPAMEHHOC Ha
2 Cpemsee Bpemst, AHAIIMY DIPHYME

« cGoes M OTKAION. DTOT MOKAIATENB MPONOPLMOHANCH
CUCTEMHBIX KOMITOHEHTOB, B KOTOpBIE Tpebyerca mHecTH
; Ecnm F10T noKazaresis  BO3PACTACT, CHUCTEMA 11)c6ye1
YIMEHEHHNH,
wwrc:qu::ﬂ::;:’z BpeMS, HEODX0IMMOR HA PEATHIALIMK WiIMeHeHWIL
3. ‘o7 MyTaTh ITOT MOKA3aTe/h C NMPEABIAYIIMM, XOTE OHM TCCHO
He cacly 3ﬂoc'b YUUTHIBACTCA HE BPEMS AHATH3A CHCTEMBI 0 BBISBIICHWIO
cpA3aHEl. cGocs, 8 BpeMA peanM3alMU MIMEHESHWH W MX
HP“‘""H saHys, KOTOPOC 3ABMCHMT OT CNOKHOCTH [POrPAMMHOTO
HOKYMEHTHPO JTOr0  TIOKA3aTens  O3HAYAST  CHOWKHOCTH

<Ond. V pe e HMC

conpcz‘so"lzn;;":éago He3ABCPUICHNBIX 3ANPOCOB HA wiveHenns. C
WMGM KOJIH4ECTBA TaAKKX 3anpoOcon 3ATPY IHASTCA
" onpogomerme CHCTEMBL.

ll«"" onpenene}mﬂ CTOMMOCTH CONPOBOKACHKA HCTIONB3YETCA

yrenbHaA uHbopMalA O  3aNPOCAX  HA  W3MEHEHWA W
oo [HO3UPOBAHUC OTHOCHTEJTBHO YA0DCTBA CONPOBOAKACHMA CHCTEMBL. B
p"g:wm 310r0 BONpOca OONBIIMHCTBY MEHE/UKEDPOB TIOMOKET TaKKe
{HTYMLAA A OTIBIT. B moaenu onpeaenenus croumocty COCOMO 2,
OfHCAHHOW B IJIABE 23, MPeATIONAraeTCa, :no NS OLEHKM CTOMMOCTH
CONpOBOK/IEHHA NOHANODATCA CBEACHMA 00 YCMIMAX, NOTPAYCHHBIX HA

ONHMAHHE CYMECTBYIOWIETO KOJIA CHCTEMbI 1 Ha pa3paboTKy HOBOTO.

17.5, Penpae HUPUHAT NPOrPAMMHOT0 obecnesienust

PemipReHMPHHI — 310 [OBTODHAA PEANU3ALMA HaCeyeMOH
CHCTEMBI B HENAX TOBBIICHUA yaoOcrea ee  OKCulyarauuu W
conpoBokaeHIs. B 97O TIOHATHE BXOAAT pasHBie TIPOLECCH, CPenw
KOTOPHIX HA30BEM TIOBTOPHOE JIOKYMCHTHPOBAHMC CHCTeMBI, €e
PEOPraHM3aLMIO B PECTPYKTYPU3ALMIO, TNIEPeBO/I CHCTEMBI HA OMWH W3

flonee COBPEMEHHBIX A3BIKOB MPOrPAMMHPOBANMA, MOZIMDUKALMIO |
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CipyKTyphl M CHCTCMHBIX  JGHMBIX. [,
UIe 1o

T CHCTEMBI H ce apx Kiypa : M

d,} qmmom' 10C O¢ raIOT Cx

= TeXHUIECKOH TOYKH SPCHMA PEHIKCHHPHHI — 57q 1
C Abi CHCTEMHOM 3BOMOWMH. Ecii yvy olc r:xe:ne
> T'O

"
.
groporo cop1d HC HIMEHACTCA, TO CACTATE UCHTPAI0ng,,
fv
cnneHHON NPCACTABANSTCA CTOM I0BO/IEHO O \:0

cucteMy paciped
061-!'130 HoTB3N HIMEHHTS A3BIK MPOTPAMMHPOBAHMA CTAPKIX Crry, |
papmbic 3BIKM (HATPHMED. Java wm Co) 3;2

OrpaHHICHAR BBOATCA AN COXPAHEHHS APXHTEKTYDPBI CHCTCM ;.
OaHax0 © KOMMEpPYECKOH TOUKM 3DCHUS PEHHREHHpUuy St
CAMHCTBCHHBIN CrIoco0  COXpaHeHMs HACTOTy ey

pEMMaeTes 38
np! 5 SKCIVTYATALAN Jlpyr¥e mOAXO0MAb! K 3BOTOUHH CHCTeME, MG
CHCTEM B . b0 puckosarmbic. UT00B nowsTs Py,

mm caeayeT PaccMoTpETh NpodNeMsL,  CBI3aRmHLe a
HaCTEY CMBIMH CHCTEMAMH.
Koa xcnnyanweuux B HACTONUICE BpCMA HPOI‘paMMBbrx CHCTEN
orpomen. B 1990 roy Yapwa (Ulrich, [336]) macurr;,
120 mapn CTPOK HCXOJHOIO KOAZ IKCIUIyaTHPYEMBIX B TO Bpemg
1po Tlpst I10M BOITBIIMHCTBO nporpamMM OBUIH HanmMcawer
gssxe COBOL, KOTOpBIH Iydine BCCrO NOAXOAMT I 00paborky
w ua s3sike FORTRAN. V 37Tux s3mkop

JaHHBIX B nenoBoH cdepe,
JOCTATOYHD OTPAHMYCHHEIE BO3MOMKHOCTH B IUIAHE CTPYKTYPH3ainy

mporpamp, @ FORTRAN k ToMy e OTJHYAETCA OIPAHHYEHHON

HecyoTps Ha NOCTOSHHYIO 3aMeHy TIOOOHBIX CHCTEM, MHOTHC 13
mux Bce eme Hemompaytores. C 1990 roma OTMEHaeTCA peskoe
BO3PACTAHHE HCTIONB30BAHHS BEIMHMCIWTEIBHOM TEXHUKH B JIeJIOBOM
chepe. [Tpu rpybom moacHere MOXHO rOBOPHTE O 250 mupa. crpok
HCXOFHOTO KO8, KOTOPHIE HYXKAAIOTCH B CONPOBOAJCHNH. BObIIMHCTEO
CO3AAHO0 OTHIONb HE C TIOMONIBI0 0OBEKTHO-OPUEHTHPOBAHHBIX A3BIKOB
NPOTPAMMHPOBAHHS, MHOTHE M3 HuMX (YHKUMOHMPYIOT BCC €mIe Ha

7 ax.

TIporpaMMHBIX CHCTEM HACTO/IBKO MHOTO, YTO FOBOPHTH O MOJHOH
3aMcHe WIH PAIMKATHHOM PeCTpyKTypu3aumH MX B OOJbIIMHCTBE
oprammsausii He npuxoaMrcA. CONpOBOAICHME CTAaPBIX CHCTEM
ACHCTBHTENBHO CTOHT JI0POTO, OHAKO PCHHAECHUPHHT MOXKCT NPOLIHATE
Bpema HX cymecTBoBanmA. Kak ormedasocs B riase 26, pEHHKECHUPHHT
CHCTEM BBITOZICH B TOM CITY9ae, ecii cuctema 001afaeT OnpeIeneHHON
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soM“'cpq
pewrorett
yopas 10 pasHeHMIO ¢ Donce  pay
i v
PAAMKATE HEMY MOMXOMaMu ¢

coBe Cuwk
| gt eHHE PHCKOB. M "
e p llpr  nowstopuoi Paipaborke 10

cHC'l'em"o
pamﬁqrxn CH

qHaYATEABHO

eCKOA USHHOCTEIO, HO JIOPOTa B COMPOROKAEHIy 2
UpUHIA COBEDILEHCTBYCTCH CHCTEMIAN ¢ rpyKTyhg e
AMCHTALAT M OD/ICrYacTes ot IPOBOK e HMe cu?rm' eihnii
CMEL,

Io
HCTBOBAHMIO CHOTCM PEHITAKCHUPHHT MMeey A Npevaey e
MYIIECTRY,

1.

# crenMPHKAIMK ¥ BOZHMKHOBEHUS :
cTeMBL PEHHIKEHMPHHY CHWKACT mngﬁ::-\i BO  BpeMA

2. CuHwRense  3aTpar. 'Ce—(W?roumoctb PeMHKeRIpMITA
HWKE, HEM  DA3PADOTKA  HOBOTO  mpOTpaMMEOra
obecmeueHHA. B.. b [3361.. TPUBOIMTCA  MPHMED  CHOTEMEL
KCTUTYaTMPYEMOH B KOMMEPHYECKOH CTPYKTyPe, NORTOpHAR pa'spaﬁom;;
KOTOpOil OLEIHBaNaCh B 50 suM. nosutapos. [Ing 31ol cucrenst Grin
yCMEUTHO BHIMIOJIHEH PEHMIDKCHHPHHI CTOMMOCTBIO Beero 12 wum,
) TlpuBeaeHHbIE  TWMODH  THIMYHBL  cawTaercs.  wro

ﬂo;mapOB.
H}DRCHH])HHI‘ B YETHIPE pa3a HACIUCBIE, YEM NOBTOpHAR Da'Sp'd60T\<a

CHCTEMBIL.
Peurokerupur [0 TECHO CBA3AH C DEMIDKCHUPUHTOM NENOBBIX
[POLIECCOB [153, 9*]. Tocaennwi o3HauaeT Npeobpasoswime Guinec-
npOl.ICOCOB JUIA CHIDREHHMA KOTWYCCTBA MIANWITHUX BUNOB NEATENHHOCTH
4 TOBBILICHHSA 3Q(EeKTHBHOCTH  [CNIOBOTO  mpouecca.  Obwmmo
peUEDKEHUPHHT OH3HEC-TIPONUCCCOB  TPSIANONAraeT BHEAPEHME HOBEIX
nporpau_m Ui NOJAEPAKH JENOBLIX TMPOLRCCOB MM MOIMDWKALIKD
CyHIECTBYIOUMX nporpaMM, TIpH  3TOM  HACIeYeMBIE  CMCTeMBI
CYTMECTBEHHO 3aBUCAT OT ZEN0BOTO TPOLCCCA. Takyid 3aBHCHMOCTS
cneayeT BBRIABIATE Kak MOKHO pak’ibxue W YCTPaHATh, NPEKIC HeM
yayHeTcA TU1EHMPOBAHMC KAKMX-ITHOO WBMEHEHHH B camom Omsuec-
npoLecee. TToaToMy penieHue 0 periikeHUpHHTe [10 MOKET BOIHUKITY Th,
ecM HacHeayeMylo CHCTEMY HE YIACTCa ananrHpoBath K HOBBIM
J€OBBIM TIPOLIECCAM MY TEM W3IMCHEHMI B OOBLIMHOM COTPOBOAKICHWM

CHCTEMBI.
OCHOBHOE PA3NUMHE MOKAY PCHHIKCHWUDHHIOM W HOBOW
pa3padoTKON CHCTEMBI CBA3AHO CO CTRPTOBOW TOMKOH Hauana padoTsl Hal

cucTeMO#. IlpM  PEHIUKCHMDWHIE BMECTO HAIMCAHWA CHCTEMHOH
"¢ Hyns"' CTapas CHCTOMA CiymuT OCHOBOM JU1R

crieuu(uKar My

paspabOTKK  crieLm( KAy HOBOM cwmctems.. B cramse (72]

TPAIMIMOHHAS PaspadboTKa [1O wassana paspabomoi eneped (forward
HYTh PasiMiue  MCHAY HH W

engineering), TOOBI  TOTUEPK
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 Jro pasIHiMC IPOMATIOCTPHPOBANO HA P
P‘WW'“" paspaéom! HAMMEACTCH © ITanad CO3MaHuy Cncrc‘:.i'l;
Tpad gamépoﬁ cnenyeT MPOSKTHPOBAHMC M peay MHO;
crem* i BRIBACTCA HA C H3any
sioBOH CRCTEMBL PeHiGKCHHPHHT OCHO CYIECTRY 10 105
cmrgl: KOTOPAR paspa e o "pc°6l’33}‘e'rcn :

HOBY -

me

Cucrona nocre
===
pamamepes 10

Puc. 17.1. Tpaountonras PAIPAGOMKA U PEUHNCERUPUH2 o

Ha puc. 17.2 moxasaH BO3MOAKHBIA MPOLICCC PEHIDKEHHPHHra, B

Havane 3TOr0 Npoecca EMeeM HECACIYCMYIO CHCTEMY, 8 B PE3yabTaTe -
apymypnpowmyto H 33HOBO CKOMIIOHOBAHHYIO BEDCHIO TOH ke
OCHOBHBIC ITAMB! ITOr0 Mponecca.

CHCTEMBI [TepegHCTHM
{. IepesoX HCXOAHOTO KOIA KoHBepTHPOBaHHC NPOTPAMMBI CO

CcTaporo ¥3bika OpOrpaMMHPOBAHUA H2 COBPEMEHHYIO BEPCHIO TOTO ke

$35iKa OO0 H3 APYTOH A3bIK.
> Apams nporpaws JIOKyMCHTHPOBAHMNE CTPYKTYpHl M

mmmuomﬁnpommumocmsenxmma,
. AHANM3HMPYCTCH M

uomimmpym YTpaBIAIOME CTPYKTYPA APOTPaMM C LIS/IBIO C/ICIATh

1ix 6oee MpOCTHIMM H TIOHATHBIMH.
4. PasOuenne Ha MOZY/IH. BaauMOCBA3aHHBIE Y3CTH IPOrpamMm

B MOAYNM, TaM, DA€ BO3MOXHO, YCTPaHACTCH

W36 TOMHOCTS, B HEKOTOPBIX CITy4asX H3MCHACTCA CIPYKTYPa CUCTEMBI,
5. HimenenHe CHCTEMHBIX JAHHbBIX. JlanHpie, C KOTOPBIMH
paboTaeT MpOrpaMMa, HIMEHAIOTCA C TEM, g100Bl COOTBETCTBOBATH

HOBOBBCACHHAM.

frary

MOrPRAad

Pr— Poxtusren
( E
HQeOrD R .'l Im”'
Mo
TPy
IPOrpaRe

Puc. 17.2. Ilpoyecc peunicenupunza

[IpH PEMHKEHHDHIIE MPOTPaMM HEODAIATENBHO MMPOXOIWTH BCE
CTAMH, TIOKASAHHBIE Ha DHC. 17.2. Hanpumep, He BCCraa HYKHO
[IepEBOMTE MCXOUHBIN KO, €C/TH A3BLIK MPOrpaMMUpPOBAHMA, HA KOTOPOM
janMcaHa TpPOrpaMMma, BCE ClIe  TIOJICPAHBACTCA PaspaboTIHKOM
communaTopa. ECAM  PCHIDKCHMDHHT —TPOBOZMTCA ¢ TIOMOIIBIO
aBTOMATM3UPOBAHHBIX CPCJCTB, TO HE 00AZATENBHO BOCCTAHABAMWBATE
[OKYMEHTAIMIO HA  [IPOTPAMMY. HM3MEeHCHMC CHCTEMHBIX [IAHHBIX
HEOOXOMMMO, €CTHM B PE3YJITATC DPEHIDKCHVIDUHTA WIMCHACTCH WX
CTPYKTYPA. O,lIHaKE) PECTPYKTYPH3AIAA  NaHHEIX B TPOLECCE
pEHHIKEHHPUHTA TPEOY eTCH BCErJa.

CTOMMOCTH PEHMIUKCHMPHIIA OOBIMHO ONpPEISTAeTCs o0BEeMOM
spmonsentsx pabor. Ha puc. 17.3 noKa3aHO HECKONBKO Pa3IvMHLIX
OAX0A0B K NPOLECCY PEeHHAKCHUPHHIA | MHHAMMKR WIMCHEHWA
CTOMMOCTH PaboT ZU1s 3THX TIOAXOM0B.

ABTOVATHIDOBAI AR PecTopTypsa g
PECTTAATYDVIALMS (TPOFPAVM DPOTEMM W QMK

ASTOMSTVRMDOREHHAR PeCTpyTYPMLI

npeobpazosasne POCTRYKTYHASYR W KAMEHRNR 1
WCEORNOM0 KOBA © Py BrECImeM wowEewl ATRATYRS CHCTEMS
— >

Puc. 17.3. Cmoumocmy peutdicenupun2a
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= Y-
SRTIONHACMBIX PadoT, €CTh M JPyrhe gy
Kpowe g OCTh PEHIDKCHHDHHTE. Py
) CTOHM 10HEBBIC CIOBAT CONPORONCIe

S ro  obecncuenns, Koy Kn el poe“ MeOeNtie npozparnoss OBecas

Poe HQONIOYUA | CUCTHE. PXUMERYDI,  Petiomunupuns. pos RS,

o(’iecﬂe"e”“”' CmabuURbHOCHIL KOMaHO :p::x),e{)au\mwn

coziacuo  kouwmpaxmy, "(s:‘l',:);’mw:m.
2 QUK ayug

| Kagecrso npo . Uext HIOKE KAUECTBO IIPOTpayy, | :
poaBepracTes oom oHa ecTs B HATHYHH), TEM Bbrme CT""Moc,:

perACHHPH ¢
pARKH TPONECCA PENHKemup,,
2 Hamse cpeacTs HOLIE P
HOMPECKH BBITOIICH, CCITH MPiergg

; pcmme MHT KO
O6sriHe ':: ABTOMATH3MPOBAHHOTO BHCCCHUS M3MCHenyy;

CASE-cpencTsa
T <OTIMOT0 NPEOOPASOBARIN TAHHBIX, Crommoe
3. Obnen M BO3PAcTET npH YBCIIHYCHHH 005 ::1:

ppouecca peHHRCHHPHHTA
,,peoﬁpasymﬂxnamm v
HeoOX0AAMBIX CHCUHATHCTOB. ClIH nepComay;
4. Hﬂ-’mmﬂmﬂm”'‘“"= COMPOBOAICHHEM CHCTEMBL, HE MOZKET BBINONHuT,
koTophit JaKke MOKET CTarh TMPHYMHOM MOBHImeHuy
BHOBb NPHBJIEYEHHBIC CTICIMAIHCTH NOTparsy

OMBEMCTBENTLOCD
CreyuaTUCIOs, B03PACM 1 CRIDYKIMYDA. Mpozpassmm, pouns
2B 2 HUPU >,

CHUNCEHUE pu‘:;oa C'.m‘m'c"."e ”:f:mp'am MEPEBOO UCKOON020 k0BG, trcns
NPOCPAMH, M u(f)lﬂ\a’ﬂ"" CMPYKMYPet npozpams, pastuenue na X X
LIMEHENUE CUCTMENNBIX OANHDBIX, 3
Keywords: software support, the evoluion of the sysie
architecture, software reengineering, the stability of the de\;eloy u.‘m
team, responsible under the contract, qualified specialiss a'revmtn;
structure Of’he program, re-engineering, risk reduction. cbsr‘ rer?ucl(::'
the translation of the source code, program analysis, maodification of (}:t
structure of programs modularization, the change of system data.

Kalit so’zlar: dasturiy ta'minot kuzatwvi, tizim arhitekturasg
evolyutstyast, dasturiy .la ‘minot  reinjiniringi, ishlabchigaruvchilar
gumhim'"g bargarorligi,  shartnomaga muvofiq  javobgarlik,
mutahassislarning malakasi, dasturning yoshi va strukturasi, chigim va
havf kamayishi, dasturlar tahlili, modullarga bo’linish, tizim

ma lumotlarini o zgartirish,

onpencneHnoH uu. Hanpuwmep, € FOMOIIBIO PECHIDKCHHDHHTa
KIIHC BaHHYIO, CHCTCMY  Caciats Vupamuenny

sl o parHol. OCHOBHEIE ADXHTEKTYDHBIE HM3MEHCHHA

RS > 1. B kakux CryuasX HeoOXoammo 3amexuts crapoe 10 nosem

BMECTO €r0 penHkeHuprHTa’

amm,mo,mm Y70 TAKKE YBETHMHBAET CTOHMOCTD pemtKeHupuHTa. M,
Hg TO 4T0  PEHHKCHHPHHT MOMOAKET  YJIYHIOHTh 2. CpasHWTe YNpAaBIAIONME CTPYKTYPH (IMKTBL W YCnOBHbE
HECMOTPA ) ¢ paBHO OHA Oyaer HaMHOIO XykKe B onepaTOPH) B JIBYX JHOOBIX M3BECTHBIX BAM A3bIKAX IPOTPAMMHPOBAHUS.
: Kparko ONHUIHTE APOLECC NEPEBOAA YNPARIROWMX CTPYKTYP ¢ OAHOTO
284, =

NPOBOKICHAE CHCTEMBI, BC ,
- CO3JaHHAs C MOMOLIBIO COBPEMEHHBIX

COMPOBOAICHHH, €M HOBad,

e TIO; A3BIKA HA APYTOH.
METO/I0B HHAEHEP 3, [lepesenyTe MPOLCAYPY, TMPHUBCCHHYIO B NHCTHHIC

HKBHBATICHTHYIO CTPYKTY PUPOBAHHYIO, BHINOIIHHE BCE HEODXOMMBIE 118
aynen B

Konrpo/sHbie BOMPOCH!

1) Kaxue CTpaTernHeckue HoaXosl K NPOLECCY MOJEPHH3AIHA

I10 cymiecteyer?
2) Yro taKoe coNpoBOAICHME?
3) TNepedrcTuTe BHIB! COMPOBOAK/ICHHA CHCTEMEL.

4) Kaxue KmioHessie (PaKTopsl ONPEASAIOT CTOMMOCTD paspaﬁom;

¥ CONPOBOAICHHA ¥ MOTYT NPUBECTH K TIOAOPOKAHUIO CONPOBOAACHIMA !
5) Yro TaKoe peHHACHAPHHT ]
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9TOr0 JACHUCTBHA.
4. Harmmure pAj YKQ3aHWH 1O ONPEICICHAIO MO
[IPOrpaMMe.
e WMEHA U TICPSMEHHBIX, KOTOPHY

ROCTP}'KIYPHPOBaHHOﬁ
[peioxHuTe IHAAIM . :
. 78.4. ¥ COBNAKTE COBAPL AHHEIX V1A ITHX

HCTIONBIYIOTCA B JTHCTHHT®
UMEH.
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npH NePEeHOCE TAHHBIX K3 CVB, ‘
w},ﬁocﬂl :o SR HATpPHMEP, M3 HEPAPXHYCCKON Gaay,

TJIABA 18, YIIPAR)
OHHOM B 0 :
% a7 R Ovexing.

X F 0

TEHWUE KO“‘DHWPA[{HHM“
Yanpasiaenne Kouburypaumeit

O Mpouece
L e JMCHCHHA  CTANIADTOB W 1pasun 1o « PaspaborTku
| podchy HEBOIMOR aHaM3a :lcxo.u‘::::l:m{ym :‘TgorpnMMme TPOIYKTOR, 3nomouuou"p\no?|‘;«p:?;1cc:m sy
K ™ e ¢ EMn ATy
7, OOBY = ”mmmecxoro Qg § YIPaBICHUH [0 TOH NPOCTOH DPHYHHE, 1o 5 tponetes ;:Ymmcw
: By:+= TCH HECKOIBKO BEPCHH O/HMX 1 Tex ; % IR
ApoGIeM. CBI3aHHEX CO3AL X e MPOTPaMM. B 31y pe
R np ans ony#can|a : C obs3aTensHo BHOCHTCH HEKOTOPBIS WiMCHEHUy. HCTIPaRIIMIOTC R om‘:;:sun
[TpHBeBiTe  qHCTKE. [peLUTY X BE CHI, KPOME TOTO, Bepcw ? bz
aHHBIX TIPH HX A AATH NPSICTABACHB C NOMOLILY a'l'uzm CPEACTBAM M On o VATTHPORITICE
mmmml . 2000 roaa (xorna AT g HOBBIM Arap CPAUMOHMLIM CHCTEMAM. Tlpu 31om
L [ipoboci <0 il s OCHOBHEX TRIIRN Orkx B PaspabOTKE ¥t JLCIIYATAIM MOTYT OXHOBPeMENHO Haxomrrcx cpasy
wip) OppEKTHERI B COMPOBONRACHHAE TIPOTP ' 310 HECKONBKO BEPCHH. T109TOMY HYKHO HeTko OTenekumars, BCE BHOCHMuie
BHECTHE L aHHBIX? 8 CHCTEMY H3MCHEHWA.
poREAIO A TPOHECC

[TpougAYPsl YIPABNCHN A KOHDUrY paimei PErYIMpYIOT npouecci
PerMCTpalMi M BHECCHHA W3MEHCHMM B cucremy

C  VEa3auuem
W3MCHEHHBIX KOMIOHCHTOB, 2 TaKKC CrocobBl  memTUbwKamMw
pasIMHHBIX BEPCHHA CHCTEMBbL Cpcncnia YNPABNCHHA KOMUTYpaumeit
npmewum' A XPAHCHMsS BCEX BEPCHE CHCTEMERIX KOMIOHEHTOR, aas
KOMTOHOBKH M3 3THX KOMIOHEHTOB CHCTEMEI M IS OTCieikHBANKS
[IOCTABKH 3aKA3YHMKAM PA3HBIX BEPCHH CHCTEMBI,

Kak yKajuBaOCh B TnaBe 24, ympamnewue xowdurvpammei
! HEpe/IKO PACCMATPHBACTCA KAK HaCTh obuiero mpouecca ynpasienus

kauectsoM. [103TOMY HHOTIA OTHO M TO XKE THLO MOKET OTBEYATH KaK 34
yNpABICHHE KAYECTBOM, TAK M 33 yNpasienue koupurypaumweit. Ho
obpmaHO  paspadaTeiBacMan  NPOTPaMMHAas  CHCTeMa  CHakaia
KOHTPOTMPYCTCH KOMAMJOW TO YIIPABACHWIO KAMECTBOM, KOTOpas
rpoBepseT 110 Ha COOTBETCTBHC ONPENSNICHHAIM CTANIAPTAM KAMECTSA.
Jlanee TIO NepeAacTCA KOMAHAS MO YNPIRICHO KOBDHrypauwed,
KOTOPAs KORTPOJIAPYET H3MEHEHMS, BHOCUMBIC B CHCTEMY.

CymecTByeT MHOTQ TPHUHH, ODBACHAIOWIMX HANMYHME PAIHBIX
KORGMTYPALAM OTHOH 1 TOM e CHCTEMBI. PaznnsiHbIe BEpCHH COMBIOTCR
JUIA PASHBIX KOMITHIOTEPOB MW OMCPALMOHHKIX CHCTEM, BKTIOUAKOUMX
crienMatbHble (DYHKIMY, HYKHBIC 3aKaITAkam, u T.4 (puc. \g.\).
Menekephl O YTIPABICHHIO KOHQUIYPALWCH OOAAHEL CHCIHTD ;\i
pasIHUMAMM  MEKILY Pa3HBIMH  BOPCHAMH, TOOM o?euncw ;
BO3MOKHOCTE  BBITIYCKA CNEAYIOUMX  BAPUAHTOB c“ﬂ;:::w
CBOGBPEMEHHYIO  TOCTAaBKY HyKHBIX BEPCHH  COOTBETCTE)

3aKA3MKAM.
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Puc. 18.1. Cexeiicmso 8epCHtl CUcmemst

yIpaBIeHHs mmbmypameeﬁ M CBASANHAN ¢ gy
m;ﬂ{pom JTOTTACHE! NOTYRHATBCS ONPENCTEHHLIM CTaHnapray R
JqecTse TPAMEPS MOKHO [pHBECTH CTAHNAPT IEEE 828-19g3
K& cOCTABIEHH? [UIAHOE VIIPABICHHR xompmypmei

opraysals J0IKHA HMETH COPEBOYHHK, B KOTOPOM ykasay,

i CTRHZAPTH, JHOO OFH JOIAHS! BXOOMTE B ODIIMIA CripaBowmmy
CTaHnapToB KaHCCTBA. OGmEHAMHOHATEHBE HIH MCKIYHADO Mk
: Garh TEKKE HCNIOMB30BAHBI KaK OCHOBA iy

m@mn;%mx CrielMATBHEIX HOPM ¥ CTRHIAAPTOB iy
KOHKPETHBIX opraHmsali. 32 OCHOBY MOXKHO B3ATh JHODOH Tmn
crapaapTd, [IOCKOIBKY BCE OHH conepmt OnUCcaHua  OJHOTHITHRIX
nporzeccos. ceprupuKanmp  KIYECTEA CBOMX TPOrPaMMHBIX
NPOAYKTOB JI0TDEHE ﬂpMcpmaTbCH OCbmmanbm,;x
CTAHNAPTOB YTPABICHHS KOHGUrypamHes, KOTOPhIC MNPHUBCICHb B

9000 [178] ¥ B MOAETH OUCHKH ypoBHA pasuTus SEI

cranmaprax 1SO
pmi’lpﬂ’maammoﬂmﬁ paspadorke T10 B COOTBETCTBHH C KACKAIHOM
ogemsio (cw. rnasy 3) ATHIE: cycTEMa NONAAAeT B rpyImny

) yke 10cAe TIONHOTO 3aBCPUICHHMA
[10. ViMeHHO TaKo# NOAX0 JIEAHUT B OCHOBE
CTAHIAPTOB YNPaBJICHHA KOH(HIypaLweH, KOTOpBIE, B CBOXO O4CPC/b,
0BYCIIOBMHBAIOT HEOOXOZMMOCTh MCTIONIb30BAHMA UM paspabork
cucTeM Mojened, Moj0OHBIX KacKaIHOH [38]. TToaToMy YTOMAHYTHIC
CTAHZAPTHL HE B NMOJHOK Mepe MOAXOJAT NPH HCNOAB30BAHMM TaKMX
wmerozos paspaborky 10, kak IBOMOLHMOHHOE NpOTOTUIAPOBAHKE M
nomaroas paspaboTka. B 310H CHTyauMM HEKOTOPHIC OpraHu3aLHH
M3MEHWIH TI0JIXO0A K YNIPABICHMIO KOH(PHUIypaLueH, Ciesas BO3MOKHBIM
NEpAICIBHYI0 PAIPAOOTKY M TecTHpoBaHME CHCTEMbI. TaKo# moaxo/l

366

ocHoBaN Ha peryaapHo (Huoraa eMeAHeRHO) SN
CHCTE ML
3 ce

;ommﬂcmo&
ARTHBAETCH B
1. Ycrad PEMIL. K KOTOPOMY /10046 Gurre e
Pluens

nocTaBKa KOMITOHCHTOB CHCTEMBI (Hallpmwp‘ X 14.00) 11
pa60ra10ume HAZL HOBBIMM  BEPCMAMM  Kown Onénf(:p&\fmc"’"
“Pe"mcmm" MX K YRAIAHHOMY BpeMeHM, Paboty man xomnos et

HO) 33BEPINATE, OCTATORHO NPCACTARMTH, 0c1l;>a|gb:im‘.‘““‘
q;ymunm VIS (IPOBEACHMA TECTHPOBAHMS. paboyue

2. Co3nacTcs HOBAA BEPCHA CHUCTEMLL C HOBBIMM Komnioue
KOTOPBIC KOMITMIHPYIOTCA H CBASRIBAKOTCA B eIMHYIO CHCTeny CHTAMH.

3. [Nocne 3TOro CHCTeMa NONANALCT K rpynme T%mpomm 8
BEREPEL: p83p860’l"lm(u MPOAOKAIOT pabory wan Kommueﬁm: .
obaBIl HOBHIC YHKIMW M HCTIDABIRR OUIMOKH, OB HADY K eHHe 5 \0:::
npe ero TeCTHPOBAHMIL, ~

4, JedexTsl, 3AMCHCHHBIC TIPH TECTHPOBAHHW, PETHCTPHPYIOTE
coomercmy‘mlnuﬁ JIOKYMEHT ~TICPECHUIACTCA  PA3pAbOTIMKAM. s\é
i BEPCHM KOMMOHEHTA M nedexrst Gymyt vurers

ulc;(ynome
EHBI-

pcrpast

(OCHOBHBIM NPEHMYIICCTBOM  ©KEIHCBHOW cOOpku  cucTems
gBAEIC BOIMOKHOCTE BHIABJICHUA OMOOK B8O ®B3amMoneHCTEMIX
MOEKIY KOMMOHCHTAMM, KOTOPBIS B IIPOTHBHOM Clybae MOrvT
HAKATUTHBATHCH. Bosnee TOro, ekCAHeBHan COOpPKA CMCTeMEL noomps{m
FIUATENHHYK0 TIPOBEPKY KOMMOHEHTOB. Pazpaborumku paboraor non
JABNEHMEM: HCIB3A  TIPEPHIBATE cOOPKY CHMCTEM W TOCTARNTH
HEMCIIPABHBIE BEPCHH goMnoHeHTOB. T103ToMy porpasvmeTs: HEOXOTHD
NOCTABIAIOT HOBBIE BEPCHHM KOMNOWSWIOR, CCIM OHM He Oninm

MTENBHO  TINATENHHO TpOBEpeHBL Taxwm oOpasom, wa
u ucnpasienue ommbok 10 yxoaut Menbue speMeny.

TeCTHPOBAHUE
Tl eXEHEBHBIX COOPOK CHCTEMBL TPEDY ETCA INCTATONHO CTPOroe
RICHME TPOLECCOM PEMEHEHMI, NO3BOIMOMIEE  OTCHASKHUBATS

npofnemsl, KOTOPEIC BHSIB/SIOTCA W WCTIPABAMOTCR B XOne
tecTpoBarHs. Kpome TOro, B Pesy/IbTate BOIHMKAST MHOKECTBO BEPIHH
TeMbl, /U YIPARICHMA KOTODBIMH HEOOXO TMEL

KOMIIOHEHTOB  CHC
cpeacTsa YNpaBIeHH: KOHpUrypaLmeH.

18.1. [lanuposanie ynpaBieus woudurypanmeit

B nuaHe yrnpasieHus KOH(UrypALMEH TPSACTABICHE CTAHAAPTSY,

NpoLEAypEl W MCPOMPHATHIL,
367

HCOOXOMVMBIC VIR YTIPARICHHA.



off CORAHHS TAKOrO IaHA ABIACTCA Habo
Waﬁ T:;K mpanneumo xoudmwpam‘e“- "Dmteualc)mtuﬁ\l- '
[10, KOTOpHIC ATATTHPYIOTCH K Ka’k'.-"lo
opraraiy g1y, OQfprapo MIaH YNPABACHHE  KOHDUTY by uu:)
pracIBHON pasenos. .

eeT HOCKOIERY :

HM  Ompenencnue KOHTPOIHPY EMBIX 0OBEKTOB, NOANANAONY 1y,

= “ s -:!lbur)'Pamd' a TaKoKke (POPMAILHAS CXEMA ONpe/ieney, m’:
ITHN oﬁ;,emns.

2 nwm oL, 01 Mlcm}m 3a Y“Pamlelme K()Hd)"'ypmmeﬁ

: HTPOTHPYEMBIX Q6BEKTOB B KOMAHAY M0 YNIPaBiesyy,

unm‘ym

;n)mmxuﬂ sogcHl  YNPSRICHWA KOHOMTYpawach 1
npo”m',p"ywmmeﬂemﬂﬂﬂepc"“m

4 Ormcarme GOpM samuceli O CamoM TPOLIECCe YTIDABeHyy,
RORPHIYP2L 18 MOANCPAEKH IPOUECCE  YTIDaBienus

5. Ommacave CPe
corsrypaimAei  crioc008 O R
5. OnpeaeeHne Gassl AAHHRX KOHATy PALIAH, TTPHMCHACMOI 1115
xpasicans Boci HH O KOH(HTY PaLAAX CHTCAEL
PacnpeaencHHe obg3aHHOCTEH TI0 KOHKDETHBIM HCTIOTHUTE Iy
‘ ana HeoOXOIMMO HYETKO ONpenewTs

CTCH - v KGKIOrO AOKYMEHTA HIH KOMIIOHCHTA [10
OTBETCTBCHHEIX moeTd eumo’ K39ECTBOM H xoHpurypaumen. Jluipo,

i GOMBIIMX CHCTEM CO3AAIOTCA ThHICAHH
3 HHX — 370 TeKylme pabpoyne
6orku [10. Ect

_ KOTbI 3aceanus pabouux rpynr,
NPOCKTH  ILIAHOB M Npe/VIOAKEHHA #  T.IL Takue AOKYMEHTH!

npe.ammworpaznemncmpnqecxnﬁmmpecuﬂc HYAHBI 1A
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200X
H chl 3nep|eHTOB
ac 13 HTy PRUHOHIBIME sneMenramu. Kak npasuno, onu

gaiMA  TPOLECCA  YNPABRICHWMA  Kondurypaimei
o TOMHO OnpPeac/IMTh. KAKHME TTPOCKTHLIE NIEMCHTHE (Wiim
) GyayT OOREKTAMM YIIPABIEHHA, TAKHMC 3NCMEHTHL
K0
§a3b! SRIOT cobo OMIHAITBHBIC IOKYMCHTL, Kondwrypaumomsivg
npeﬂc':a“" ofBHHO  ABIAIOTCH MiaHE TIPOSKTOR, Cremdukaimm,
MHOM apXATERTYPHL, NpOrpaMMel ¥ HAODOPH! TECTOBEIX
oxeMl CE0 ome TOTO, yOpaBICHMIO TOICKAT BCE  IOKYMEHT,
— Gy 1yLIErO COMPOBOKICHHA CUCTOMEL
HwéxB poec yTIpAB/ICHNR KOHPUIYpaLMeH KaKIOMY NOKYMEHTY
npucnom YHHKATBHOS HMA, TIPHIEM orobpamaoniee
c (UMM NMOKYMEHTAMH. Jig 31010 MCTONb3yeTcs
cpA3H accKA cHCTEMA MMEH, [/1€ OHU HMEIOT, HANPHUMED, TAKOM B
mol‘},%p ABKA/G)OPMbUOTOBPA}KEle{EM}YFEP@EﬁCbm{OIl
b Ll?SD/fTP \BKA/CITPABKABATIPOC/OKHO_CTIPABKU/FR]
HauanbHas qacTh MMEHH — 3TO HAIBANME MPOEKTA PLC-TOOLS.
GaTHBAIOTCA HETHPE OTACIBHBIX CPENCTBA (puc. 18.2).

B upocl(’fe paspa 7
cpeicTBa {OrONB3YETCA B CIIC/YIOMICH HaCTH MMEHM. Kaxnoe
NCTRO cO3AeTCA W3 MMCHOBAHHEDX moaynei. Takoe pasOuenue

nponomme‘"c" 210 TeX Nop, MoKa He [IOABHTCH CChLIKA HA OhMIMATLHLIA
JOKYMEHT fazosoro ypopes. JiMCTeA ICpEBA MEpapxuH NOKYMEHTOB
ABIAOTCH O(UIMATEHBIMH  JIOKYMEHTAMH npoexta. Ha puc. 182
noka3ato, yro A Kamaoro 00BeKTa 'lpeﬁycrcn TPH hopMATLHBIX
orextor (noxyment OBBEKTDI), xon

JOKyMEHTa- 10 onMcaHue O
ar KOJI) ¥ Babop TeCTOB Mg 3TOrO KOha

KOMTIOHEHTA (moxyme
(moKyMeHT TECTBI).
POLTOOLY ‘
mﬁ;ﬂ!ﬂ’r ﬂu\tga\m
S ey
/..w\ afv}f\m U

Puc. 18.2. Hepapxus Kongueypayuu
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¢ CXeMbBl HMEeH OCHOBAHBI HA CIPYKTIype Dpoe

i < UMCHOBAHHIO JOKYMEHTOB TTOPOXK; o
TakoH noaxoa X Kiaaer Olipenes, AMyy
HanpAMep, CHIDKACTCS  BOIMOKHOCTE o 0H

HCROB30 KOMMIOHSHTOB, O6W4HO B TaKMX Clyyasy
ATIOHCHTOB, KOTOPBIC MOKHO IIOBTOPHO Mcrio; CXenp,
umpemansummmxscoomcmnmcuosoﬁ obnacreio np ".\1:?0 5.
MOTVT [OSBUTECH, CCNH 3Ta CXema "Mf.:x:’(:]en
MEHTOB ncmnb:!)’e’rca K8K OCHOBa CIPYKTYpPh \“pa:almﬂ
KOMITOHEHTOB. Torna TIONb30BATENs MOIKEH  SHATL  yy, CRug

-~ ~ B

0Ky MEHTOB, qyo0OBl HAHTH HyHKFBIC KOMIOHEHTBL IPH 3ron Heauu,,
QAHOTO THIA (ManpHMep, 110 MPOEKTUPOBANMIO) Xpayg, BCe
QIHOM MCCTE. TaKsKe MOTYT BCTPETHTBCH TPYAHOCTH NPH ychiOmc:; B
MEAKLY cXeMOH HMEH H CXEeMOM  MueHTH b Wy
Kﬂ\'au"H

off B CHCTEME YNPABTCHHA BEPCHAMM.

18.3. Ba3a 1anABIX woHpHry pamaii

asa MAHHEIX WCIOMB3YETCH ANS  XPAHeHMS  pey;

H(pOpMALEH O CHCTEMHBIX KOHQUIYPALHAX. OCHOBHBIMA Gy HKImsy,
JaHABIX xou(bmypanuﬁ SBIEOTC TIOAZEPAKA  OlICHMBajuy

HIMCHEHMH B CHCTEMC M TDPENOCTaBNCHue
epus KoH(pHUrypaumeid. 3ananue

ynpopMatmy 0 npouecce YTPaBT
1 Dashl JAHHBIX KoHpuIypamsii, OTIPENETCHUE TpoLenyp
aropMAIIAH B ITOA Ga3E AAHHBIX — BOE 10 ABAACTCH

yaCTEIO POLECCa MIAHMPOBARHA YTIpaB/ICHHA KOHQUTYpALHEN.
Hudopmaumss, 3aKBOYCHHRAT B fase AAHHBIX KOHMIypaumii,

J1OJKHA TIOMOYB OTBETHTD Ha DAL BONPOCOB, CPE/M KOTOPHIX OCHOBHbIMH

A YaCTO 3anpamMBacMbIMH By /YT CJey FOTHe:
+ Kakum 3akazydkaM TOCTaB/IcH2 olpesie/ieHHass  BEPCHA

CHCTEMBI?
« Kaxue annapaTHble CPEACTBA M KaKasd OnepaLMOHHAA CHCTEMA

HeobxomyMsl 14 pabOTE JAHHOH BEPCHA cHCTEMBI?
«  CobKO DEUIO BEUTYINEHO BEPCHH JaHHOM CHCTEMBI Y KOr/1a’
« Ha xaKue BEpCHU CHCTEMBI TIOBIHAIOT H3MCHOHHA, BHOCUMBIC B

ONpE;Te/IeHHbii KOMIIOHEHT?
+ CKOMBKO 3a1pOCOB HA M3MEHEHHA ObLIO PEAM30BAHO B JAHHOMA

BepCHH?

370

[TopoOHb!
o5 © COOTBETCTBYIOUTMH MTPOCKTHAIMU KoM 10, KOI g
YHC

BT
S

yﬂPaB', o OAACPA

e KOAMITECTBO omuboK OBLIO 3APerMCTPUPOBAHO 8 TAHHON
KaK< 3

? -
it cwcwmbéma AQHHBIX KoFUIYPALK 0K OBITh OO BEAMHEHA
¢ YA B epCHAMH, KOTOPaX COAMACTCA IUIA XPAHSHUWA W

" cHCT® b0 \asibHBIMH NPOCKTHBIMH noxkyMeHTaMu, TakoH nojxon,
peHHA BACMBIH HEKOTOPHIMU srrerpuposantbivmu CASE-
BOIMOMKHOCTE  CBA3ATL  WBMCHCHWA,

KYMCHT&MH. U C TEMH KOMINOHEHTAMMK,
pim. B 2TOM cayvac YITPOINACTCH MOMCK
. ROCKONBKY YCTAHORBIICHBL CBAZH MeR Y
(HANpHMEP; MOKIY AOKyMeHTamH TiO CHCTEMHOM
M) M ITUMH CBAZAMM MOMHO YIIpaBIiTh.

X i OpraHuzalMu  BMECTO UCTIONB30BAHKS

AR aax-C ASE-cpenct® vl yTIpABJICHMA KOH(UIY PaMcH

KOHWTYpALHAi KaK OTACIEHYIO CHCTEMY .

P“‘?'c"'m‘pﬂwa OHHBIE HIEMEHTRL MOTYT XPAHWTBECH B OTACBHEIX dainax
Koud rexie yMpasAeHu pepowsiny, Banpumep RCS (wasecTHast
ans B CH wsov A Unix [335]). B a1OM CayHae & Gaze
gouqm'ypalmﬁ XpaHHTCA HHOOPMALIA O KOHQUryPaIHOHHbIX

pUIKH HA WMEHA cooTReTCTBYIOMMX Gainos B CHCTEME

a. HecmoTps Ha OTHOCHTEBHYIO JCHICBM3HY W
014, OCHOBHBIM HEZIOCTATKOM ero ABIASTCH TO, WT0
5 ond)m‘ypa‘nmm“"e HIEMEHTBI MOTYT OBITh M3MEHEHEL 03 BHECCHWA
He0OXOIAMBIX sanucedt B 0a3y nauubtx.vﬂowromy HENTb 35 rgpammnarb,
gro B 0aje FAHHEIX KOH(UryPAIWH COJePKMICA OOHOBICHHAR |
KOppEXTHA wrpopmaLsi O COCTOAHMY CHCTEMBL.

oMy X ppefocTaBeT
| Cc o

18.4. Ynpapienne A3MeHCHUAMH

amenerms B DONbIIMX [POTPAMMHBIX CHCTEMAX HewsOexHsl, Kak
oTMeqanoch B IpeBYIUAX [aBax, B TEYCHUE MKUIHEHHOIO IMKIA
CHCTEMB! M3MCHSIOTCA NO/IB30BATEIIBCKHE W CHCTEMHBIC TpeboBanws, a
TaK0Ke TIPHOPUTETHI H 3aMpocCs! opraumsaumid. [lponece ynpasichus
J3MEHEHMAMA 1 coorsercrsytonme CASE-cpenctsa NpeHAHAUCHEL
1 TOXO, YTOOBI 33PETHCTPHPOBATE V3MCHEHMS ¥ BHOCTH WX B CHCTEMY
naubonee P PexTHBHBIM criocofoM.

[Tpouece yrpasIecHHA yamenemaivi (ueTuar 18.1) HauuHasTes
{oeie TOTO, KAK TIPOTPAMMHOE OOSCTISUCHHME WM COOTBETCTBYIOWIAA
JI0KyMEHTALAA NIEPE/IaeTCA KOMAHIC 110 YIIPABICHAIO konduryparmeit.
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O MOKET HASATHCH BO BPEMA TCCTHPOBAMA
ee TIOCTABKH 3aKa3M o
KY. ]lpouejwpu Vitparme b Hiy s
Co-’na]om VIR (’rmnc"c“’m KOPPEKTHOIO aug; i M3y o ”0\_'
. - ' s
HIMEHCHHH H HX CTOMMOCTH, @ THKKC UI T3 Heos My 5
KONTPOTR 34 X0 Wi
BH()CH‘M::T;‘
My

HIMEHCHHA.

JIscrsmr 18.1. TIpouiecc yIPABICHAS H3ven
+4a HIMEHEHHE, 3ANOITHCHHE (GopMb 33,:;" i
Oca

Apamss 3anpoca
if H3MEHEHHE aomycrumo then
ci10co0a BHECEHHS H3MCHOHHA
Ouerxa CTOBRMOCTH WIMCHEHHA
?;mc;, 3grpoca B 0asy JaHHBIX
epeaaqd sanpoca rpynie K
if sapoc TPHAST i i
repeat
BHECCHHE ymeschiii B [10
perHcTpaiHi YEMEHEHHH
enerroro [0 rpynie yIPaBICHHA KaYeCcTBom

nap'e,ma
until x34ecTBO [10 cooTBETCTBYET HOPMaM
CO304HHE HOHO#M BEPCHH CHCTEMBI

else
3anpoc Ha H3IMCHEHHE OTBEPIHYT
else
3anpOC HA HEMEHCHHE OTBEPIHYT

[NepBriM 3TA0M B npoLecce yNpapeHAR W3MEHEHHAMM ABIsCT
3ANOHEHAE (popsl 3aNpoca Ha H3MCHEHHA, B KOTOPOH YKa3bIBAIOTC =
WaMeHEHHA, KOTOpHIC TLIAHMDY €TCH BHecTH B cuereMy. B dopme 3an;oze

PEKOMEHIALMH OTHOCHTE/IBHO muenenuﬁa

Taike NPHBOAATCH
ATeTbHAS OLECHKA 3dTPaT M AAThl 3anpocd, €ro YTBEPRKACHH:A
a MOXET BKIIO4YATh pasiaci, B

npenBap
 iosplised i
KOTOPOM : -06 BHIOMHEHHA M3MEHEHHA. 3ar
_ “ . 3anpocs
MIMEHEHHA PETHCTPHPYIOTCA B Gase AAHHBIX KOHOMIYpauMi. Tax:::
yIpaBieHAa KOHQHTYpaumaMH MOMKET CHEATH 38

00pasoM, KoMaH/a
HHEM H3MEHEeHHMH, a TaKKe KOHTPOJHMPOBATh H3MCHCHHA
HEHTOB.

onpe,gnemm TIPOTPAMMHBIX KOMIIO
o speske 18.1 npuBeaeH MPHMED 3ano/HeHHOH (opMBI 3arpoca Ha

H3MCHCHHSL. '
: Takas (opMa OOBNMHO OTDEAENAETCH HA  ITAUC

ILIAHUPOBAHHS i
YIpAB/IeHHS KOHPP;I;}’DGM [To yc/10BHAM HEKOTOPbIX
2

KOHTPAKTAX (= npanmcnbc;memmm
a JOMWKHE COOTRETCTBORATE craupapTan

smenerns

Homep. 23194

pms sanpoca ¥a
Hara. U\2.'98

a 18,1 @o

Commepsiiie
OMTIOHEHT CTPYKTYPH
H XpaHKTCa.

L oolS
momcc W‘Poc'
K

. Tlocne pmbopa
opoMm O

aia, B K0T
Display-

NErKo PRINOIHHTE
ercs BCTABUTL

aved  §a
CBARAHHDBIX KOMIIOHEHTOB HE

Oueul“wmq“ B rpyImy KoBTPOAH 34 yaMeHeHnAME. 15/12/98
pemennd rpynnoi KONTPONIS 33 HIMEHSHHAMH.
wonTpons 32 HIMeHEeHHAMM. TIpUHATS

1129
Ppemenne rpynee!
oBAHO B BEPCHA 2.1

- KrosH
aBH

Jlara 0e
PemcHH

H3MeHeus.
ynpasaeaus KAaYecTBOM.

B rPYINY
A KauecTsoOM.

rpyumy 1O YIPABIICHMIo

pena4n 3anpoca
¢ rpymnbl ynpasaeHi

M‘ newq“ 3anpoca B

cogury pausieit

eqAHHE.
orHenHOM  QOpMBL 3anpoca

fioce [peACTABNICHIA 34T

HEeoOXOMMOCTH ¥ 0Ny CTUMOCTH W3MEHEHMA.
yro HEKOTOPHIE JAMOHEHWA BE3BANbL HE
4 HEMPaBWILHbBIM TIOHMMAHAEM rpeéosaﬁwﬁ,
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831 HC ACHHC -
npas; PARCE  OBrapyye:
> Ry

APOLIECSe monepﬁxn BRUABIACTCH, HTO g
M

rOpSETCH HTH YIKE OBLIO PACEMOTPEHD, To m\f"cnme

MpEACTABMBIICMY  3ANPOC  Ha  yryy ::cuuc

Chle

mﬂwm.
ppUYHHA oTKA3A.
HEFHIT HAYMHASTCA ETOPas CTaaua
> OUCHKH

o0B: ACHRETCH
Jing NpAAHATELY H3IME
UTEARHOE ONPEICTIEHHE CTOHMOCTH
; C“a"ana

momericIi X e M3MCHCHH
b BJIAR MEHCHHA HA BCIO -
cHCTeMY. [y o,
Oorg
3arey,

caeqyeT ApoRCP
0 rexHHMECKHA AHATHS criocota BHECEHHS H3IMCHCHuy
2 CTOMMOCTS BHCCSHHS  M3MCHCHWA B onpenes
1pupyercs 8 (opme sanpoca. B np::m"e
el'.'CQ

AHHBIX KOH(purypami ¢ uHdpop
M <

KOMHOHCHTaMK,  Oaroaaps qe“:um" 0

ol €C1g

(CHMBAHHR porestE
B3AHM aHAHHE MIMCHEHWH HA JPYTHE KOMIIOHeyy,
|

OSMOKHOCTS. OHEHHTE

Rpome rex. KOTOpHE OTHOCATCA K MCHpasiiesy,
ponHEl GBITH NEPEAHBL B TPYTITY KOHTIpony ;0
3e1C PEMICHHE O NPHHATHH HIMEHCHMs nuGg

OlEHHBAET BOSACHCTBHE MIMCHCHUR we
rAHHAIMOHHOA HiIH CTPATEIHYCCKOM m.,ei
aIOTCA TAKHE COODPAMEHMS, kak

OTKA3E.
TexHHHECKOH, 8 CKOpee C OP
wi. Bo gHHMAHHE TPAHHM
an BIMOHOCTD M3MCHEHHS H OpraHM3atHoOHHBIE GakTopy
HEODXOIUMOCTD H3MCHEHHA ¢

H3MEHEHAAMH COCTOMT M3 JIHLL, HA KOTOpEIX
eHus O BHECCHMHM M3MCHEHM.

Taxse rpynsl €0 CTPYKTYPOR, BRAIOHAIOMIEH CTAPIIET0 MEHeuKepa
e eARARKETIEGE . W COTPYIRRNCE pupmbi-paspaboTumka,
obg3aTebHb TIPH BHITIONHEHMH BOCHHBIX ITPOCKTOB. Jlna Heboabmmx
WK cpeHero pasMepd npoeKToB B ATY rpynmy MOXET BXOAUTDL TONBKO
MCHEACP npoexTa # OauH-ABa HHIKEHEPA, KOTOpBIC HE 3aHHMMAIHCDL
pggpa6moﬁ nansoro [10. B oTAeBHBIX CAyHaAX JOTCKAeTCA yHacTHe
aHATHTHKA TIO  M3MCHCHHIM, KOTOpBIM  JlacT  PEKOMCHIAIMH
OTHOCHTEIEHO TOTO, OMPAaBAAHB! ITH w3MeHeHHa D0 HET.

Tocsie NMPHHATHA PEMICHAA O BHECCHHH U3MEHEHUH TIPOTPAMMHAS
CHOTEMA U8 BHCCCHHA H3MeHeHuH niepeaactca paspaboTHHKaM HiH
KOMAHZ1€ TI0 CONPOBOK/ICHHIO CHCTEMBL. [lo OKOHYAHMH ITOH NMPOLIELY b
cHCTeMa 00A3aTe/IBHO JIONAHA npoMTH NpPOBEPKY Ha NpPaBHILHOCTD
stecenus mveneryii, [locie I10r0 MMEHHO KOMAHAA 110 YNpPaBieHHO
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cHeTeMbl.  MEHGIKED:
samycxass 110, pmp:garour:,::mm"c 33 yopamney
CHCTEMBI M CIGIAT 38 TOM, mupouﬁ—’l}’l)u HNOMCKa ¢ Bepgy,
nporsBOIBHO. OHH TAKKE paboTaror MSMEHEHWS pe (o BIX My
BEULYCKE TAIOT € 3aKayIHKam OCY ey Pli
1y CIemyIOUIMX BEPCMH  CHCTeMmbr. H H M gy, CTag,, i
CHCTEMBI . Ty,
2 ZioAHa paboTaTh KOMaHAa 110 y ;m Honbm:"py:)c;f ok
paspa5°1‘mxu, Jaie ¢ClT HOBRIE BEPC HHIO Kog Chygs
HH W
BHYTPEHHEN0 HCIIOTB3OBAHHA. Tonsko W&Haqeﬁm} Ay
o6 MIMCHEHWAX B BEPCHAX B TOM ciryuae m"’"&mb,\. % q
BHOCHTCR Hcm'ﬂ‘lm.l;pﬂ "“d)op,\o"m"
0 Romap.. . Wy

YIPABICHHIO KoH(pUIypaLmeH, Mo
: DKH
0 I'3paHTHPOBAaTH AHpo
C()rnaCoB R N
a}{HOC’rL

BEPCHH.
Omemann:ﬁe (:'muq:: - EOERIALIND . Gt
OT APYTHX 3K3EMILIIPOB MBL Mg
Hogsle BepCHH MOTYT OTIHHBTHCA Y HKLHO ITOH ke o
XPCKTHBHOCTBIO WIH HCITPABICHHSMH n[:gb e wamom:dc“’ma
o ‘ '
HMEIOT OIMHAKOBYK) (YHKIMOHANLHOCT Om:,al?( Hexoropsre (:::: My,
pasmuyHbIE  KOH(QHIYPALHH 5 0 paspabo Ciyy
anmnapaTHOro Ta
obecriedenns. ECIH OTIHYHA MCKIY B WK nm,pamnon
HA3BIBAIOTCH 7 SPCIMM: He3maavTe. oro
BapHAHTAMH OIHOH BEPCHH TBHBL O
Me:::“ sepcus (release) cHCTEMBI — 3T0 Ta Bepeus
NOCTaBA saka3uuKy. B Kamao¥ BBEIXOAHOH » KOTopag
PCHu bo

00A3aTEMBHO NPUCYTCTBYIOT HO
Bble (DYHKIUHMOHATH

Hbo oHa HBIC BO3MO;
paspaboTasa 1ojl HOBYHO marpopmy. Komecmg":;;cm.
CHH

OOBMHO HAMHOTO  TIPEBHIHAET
- : KOMMECTBO  BhIX
OCKOIb. Bepc OMHBIX  Bepg
nomaon:gm NS R OcueRON. U B &
2 4 He TIOCTARTAIOTCA 3aKa34HKY. HyTpeHHero
HacTOAIIEE BpeMs A MOAJEPAKH YTIDABNCHHA B

pa3pabOTaHO MHOTO PASHOODPA3HBIX

e CASE-cpencts (cM. pazzaen 18.5). C

KaKIOH BEPCHH H KOHTPO/Ib Ly i xpaucuuég
R e 3a ZIONYCKOM K KOMIIOHEHTAM CHCTE

momlo : OTyT M3BJEKATHCA M3 CHCTEMBI JUIA BHECCHMA s

B HHX

eHenuii. Tloche BBEJEHHMA B CHCTEMY HM3MEHEHHBIX KOMIIOHCHTOB

[ONy4YaeTcds HOBag BepCHA
DCHA, A KOTOPOH ¢ I
OMOILILKO
YIPABAEHHA BEPCHAMH CO3AaCTCA HOBOE MMA. SCTEMIL

18.6. Haenruduxaums e pemii

Jlrobas Gonemas
, IPOrpaMMHAs
g _ CHCTEMA COCTOMT M3 COTEH
KaXKIpId M3 KOTOPBIX MOKET MMETh HECKOJIBKO sepcﬁﬁ
376 .

KOM“OHC‘

penyP®
e ety o
N nepc“n, AR B K
Hymep2 Jra cxema W

scpCHH.

A K

K .
ﬂwsmﬁ B. A3HBIX pio)
oprradAapY €T

uOyTO® ¥

aue :
IRyt Hnelﬂ"q’m‘a
i FaKk KS
arp

bt M

7 % M Ha 3Hallem&51x
mMeHc X K(Tfopble paHBl B
00pa3oM, pepeust cHCTEeMBl
Pea.nﬂfivOBa}lbl B CHUC

meHEHIAMEE KOTOPHI®

o caMow upOcmﬁ CXEM!
cHcTeMPL obaBIACTCA

oﬁogmqaﬁ'ms
3Tare cO31acTCA

KaKOM-TO
yTOi Bepcuy HAUKH

Hyuepanﬂﬂ
Juas  CXeMd HyMCpaIvH
OCTH co3iaHud

JHHC
nocne}lOna'mﬂbH
BepcUnt

Ha puc. 18.3 TP

gepeuit, CTpen
xoropai ¢

oyt K HOBOWH,

HoC/Iefl0BATENEHOCTE BEPC

W ﬂB!‘ﬂ’lﬁ Ho el‘)‘o
- e .
a0 JnemnupaKa ocHOBARHAS
T mcﬂmq;mmpymﬂ HWMOHE
A3HBIX BEPCHH,

oiff BEpPCAH KOM

nus = OCH

06001-!8‘!86T BEPC 2.6 CHCTEMbL
1.0, OGS/ Ty OIIMMH B

eHysl BEPCHAMH, Hap
auHeCK PO

HETKO aeHTHULIPOBATE
a

OIIKITB
arnesni pepcrAMM It
yop 18, CyuecTsyer TP OCHOBHEDC Ccnocob

OMITOHCHT HMELT

eHTHh K

ca KOMOMH

oBe H3MeHeH WM.

Kak B criocode

L

18.7. Hymepanusi pepeuii

HOMEp BEpCHH.
Solaris. 1le

HOBAA BhIXOAHAA

MOIEPIKMBACTCA

03]a6TCA HA

uii ue 00
aMK MOryT

[0Ce/I0BATE b HBIMK HOMEP
Ga30BBIX BEPCHIL. Hanpumep, Ha PHC. 1838
2, a He BEpCHM

’ Ha OCHOBE BOPCHH 1

mn

ary  MCTIOML3YETCA

Ha 3HAMCHUAX arpuby 108,

M, KOTOPOE, OZAH:
¥ HabopoM JuaAueHMA
nouenra (1101 3neck

AUACH TMEHHA Y pabopa

yOyTOB, MUOC CCBUTKH
JAAHHOK BEPCHH

WISHTAQHLAPYSTCA HME
TeAHBIX KOMTIOHEHTax.

Hanpumep. Solarl
eponamm Oy YT R

AeTCA 3AHOBO -
OCHOBAHA HAa TPEM
BEPCUIA. [lonoOHeA mOmXOR K
MHOTUMM TIPOTDAMMHBIMU

umep RCS (om. pasied 18.9).
WLTOCTPUPOBAH OIHC 00
K1 HA PHUCYHKE TPOBEACHSL
cHose, OrmeTdM, 4TO
43ATENbHO NMHEHHAA —
CO3ABATHCS HA OCHOBC

yimxanhumﬁ

AKO, HE

Kampan BEPCHA
AneHTAUKALIAA.
Ha 3anpocH Ha
CHCTEMBI {2441
HEM W TEMH

SHM KOMIIOHCHTA
s 2.6
as Bepcws OOBMHO
12 ut.a Ha
pepcus — BEPEWA 20,
- 21,22 A TA J1a
onoKeHu O

pB

AHHbIW CIOC
oT HCXOHOW

e 0
pepovu ©

PABHBIX

MIHO, 4TO BEPCHi 2.2 co3nana
71, B npumumne Kakjai



Puc. 18.3. CmpyKkmypa CUCTEMHBIX sepeui

q  HICHTHHKALHH BEPCHM  IOCTATOYHO oo
(HAKO OH3 1-poﬁ_\'er11050.ﬂbﬂ'0 HOTBLIONO KOMHICCTBA HHDOPMar gy CTa,
) sepcHil, 9TO nospoaAno Osl OTCACAMBATH P:.u

Pazn H3

CONOCTABICHIA
ey BEPCHAMH H CBA3H MEKY 3ATPOCAMH Ha M3MCHEHHSA 1 4
[o3ToMy TOHCK OTAeBHOH BEPCHH CHCTCMB! KM KOMnoﬁelrraEpcMo :n
AHBIM, OCODEHHO NPH OTCYTCTBHHM WHTerp au:,:

fiTH AOCTATOUHO TpY. ¢
MEAIY 6a30¥ ABHHBIX KOH(UIypaIHH ¥ CHCTEMOH XpaHEHHS Bepeuii,

18.8. C6opka CHCTEMBI

CHCTEMBI WHPOHCOC KOMITHIALIMHA ¥ CEA3LIBAHKHy
1po. KOMIIOHCHTOB B EZHHYIO HCTIONHACMYIO TDOIpavmy
Mepe cOOpKo# CHCTEMBI OIESHO OTBETHTS HA CACYIONIAE BOIPOCE,

. Bce A KOMIIOHEHTEL COCTABIAIONIAE CHCTEMY, BKIFOYEHLI B
HHCTPYKLMIO O cbopke?

7 Kaxopbl BepPCHH KOMTIOHCHT2, [IEPEYHUCIECHHBIC B HHCTPYKLIMH 110
cbopxe?
3, JloCTyTIHBI TH BCE HEOOXOIHMBIE (haiinnl JAHHBIX?
4 Fcon BA (paiinsl NAHABIX HCTIOMB3YIOTCA CCBUIKH BHYTDH
KOMIIOHEHTOB, TO KAKOBBI MMEHA ITHX (haiinoB B BEIXOAHOH BEpCHH?

5, JlocTymHsl JdH HYKHBIC BEPCHH KOMITAIATOPA M JIPYIUX
HeoOxozumeix cpeacts? JeHcTByioniue BepcHH MPOTPAMMHBIX CPE/CTB
MOryT OBITh HecOBMeCTHMbI ¢ Ooniee CTaphiMM BCPCHAMH, KOTOPHC
TPHMEHATIHCH TTPH PaspaboTKe CHUCTEMBI.

378

=

MHOTO CPEACTD YIIpaniei
npouece  cooprm CHCTOMSL.
AMIIET CUEHApHHA, B KOTOPOM

yee ppemi cyulcc“]ye]-
o) M amowmrmupyloumx

paret aumedt

wy P goHduryp

K(’Hd;l"“’ yo nc:c“:mocru MEKIY  PASTHIHRMY KOMIOHEHTAMH

Ko® aneHb! 3::' TAKAKE yxmaum cpeacrea KOMITAIMpOBAHHAA M
H

cuctemsr,  Cpencrsa KOMIOHOBKA

o

c,.crﬂ“’" KOMITOHSHTOB

B’,,,maﬂ & cuenaphit cHOpKH CHCTEMBE | BEIREIBAIOT MPOrpaMmbl,

i‘ ‘Tcpm)cfﬂpylomm cOOpKH ucnonuncmoﬁ cuctembt. Tipouece COOPKM
8 1b1C 2

11000 ﬂl’? cTannieH ia puc. 18.4.

Puc. 18.4. CHopra cucmemvl

Hy COOpKH yKA3aHbI 3ABUCHMOCTH MEHKITY KOMITOHEHTaMW,
OHOBILMK CHCTEMBI CaM NPUHUMAET pemieHue, KOoraa
paTh KOMOHCHTRL, a KOT/i@ MOMKHO MHOTOKPATHO

null 2 5 ;
oBATH cymec-mywnmﬁ OGBEKTHBIN KOA, 3aBUCHMOCTH B

B cuesap
My KOMIT

110970

n0JIB3
= puH cGopKM YKasaHbl B OCHOBHOM KAK 3ABHCHMOCTH MEXITY
o auH, CONCP HCXOIHBIM KOJL KOMIIOHEHTOB. Onpaxo, eciu
aﬁj‘ .} ~
BEpPCHil MHOTO, BOSHHKACT npodnema

(haiioB € ACXOHBIM KOJIOM pasHbIX :
KHex  (aioB. TipoOnema yCyryOasercs, eciw &

HCXORHOTO ¥ OBBEKTHOTO KOJIA HMEIOT OMHAKOBEIE MMEHA (HO, KOHEHHO,

¢ pasHBIMH pacmupcymmn).
Urobpt  M30€KATh ’Ipy;moc'reﬁ, CBARAMHBIX C© 33BUCHMMOCTHIO
HaUHECKIX anos,  OBINO paspadoTao  HGCKONBKO

HTAIBHbBIX CHCTEM, OCHOBAHHBLIX Ha J3BIKAX OrMCaHWA

JKCIIEPHME
woy 1ed [320]. B rmx MCTIONB3YETCS ONHCAHNUS JIOTHMECKOM CTPYKTYPb!

[0 u CxeMH aapucuMocTel My  (adinawy, CONEPIKAIMMHA
KOMTIOHEHTEI HCXOAHOTO xoma. Tako# TOAXOA CHWKACT KONWYSCTBO
onmbOK ¥ MPHBOLHUT K Gonee MOHATHBIM ONUCAHMAM [POLIECCA cOOpKH

CHCTEMBL,
3719
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A paMeHeHi, xoropuie OB peanmso saHbLl B

HEHTOB, PEOMEHHBIX B yt(a'mmaym

K ocon
U CHC'[CMU;

ae BepeHi
CUCTEMEL

o : i mepeuM
FCP"“’O st HNC umXOleOK P :
. L TIO L (MeHH 3aKazuuKa, KOTOPOMY OHa FiocTas
aMMBl NOTOKA TAHHEIX TPENCTABLTE MOAEb

&HO OBITO OBt npUMEHITE B

Gorkoi 110 s BHEIITHWX
KAk OT BHEUIHWX,

KOMDO
onpene&memoﬁ 1o
neHa.

pleics paspa

; 1 "3.\{6
" 38|{P[M8i0
T TIOCTY narTe

HeHAA MOTY

Zanpock! H
HH CT YHUKOB.
£1é MOTYT BCTPETHTHCA TPV cbo
pOOIEMBI cOOpKM CHCTEMBI Ha

paccmon)wre
Ha cucTemy cOopkH OOBACHHTE, roYCMy HHOT A
£ OIUMO peBIIME KOMMBIOTEPBl, HA KOTOPbIX
uch DOBIIHE (POrpaMMHBIC CHCTEMBL.
i 6. Ip4 cOOpKe cucTeM 4acrto BO3HMKACT CJIOTKHAA upoOnema,
cocTORDIAR g TOM, 4TO pveHa  usrHcCKuX daitnos BCTPOSHEL B
CHC i koA ¥ {enom3yemMan qiaﬁnosaﬁ CTPYKTYDa OT/IA4AeTCs OT
d)aﬁ:lOBOK KTypbl Ha KOHCHHOM MAUIMHE, rae Gyjer ycraHosiena
CocrasbTe PYKOBOJICTBO anst (POrpaMMMCTOB, KOTOPOE
n30exKaTh 3TO# ¥ MOI00HBIX mpobieM 1PH COOpKE CHCTEM.
YHTHIBATH

oM
7, [IpHBSANTC aTh (haKTOPOB, KOTOPRIE HEOOXOMMO Y
pepouit GoJBIIMX TPO

v COOPKE BBHIXO/IHBIX IPAMMHBIX CHCTEM.
g, Omauwrce ABa crioco0a  OITMMM3ALMM  MPOLECEa chopku

CHCTEMBI u3 €e KOMIOHEHTOB € [OMOIIBIO COOTBETCTRYIONMX CASE-

cpencTs KOMITOHOBKHM CHCTEM.
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