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Tpe6oBaHuA K IPpOrpaMMHOMY
ob6ecrnedyeHuIo

OCHOBHBIE IIOJIOKEHU ST

B [Tosmbiit HAGOP TPEGOBAHUI MOXKHO MOJIYYUTh, ONPENEIUB BBOJABI, BHIBOJDI,
(pyHKIMH 1 ATPUOYTHI CUCTEMBI, 4 TAKIKE ATPUOYTHI €€ OKPYKCHHSI.

B B tpebopanus He cIeyeT BKIOUATh 06uIyo nHhopmanuio (rpaduku, TIaHbI
Ppa3paboTKU, BBIJEJIEHHBIE CPEJCTBA, TECTHI), A TAKKe MH(POPMAIMIO, KACAlo-
IYIOCS IPOEKTHUPOBAHUL.

B TIpornecc paspaGoTku TpeGoBaHMii,/ IPOEKTUPOBAHKS SBJISIETCS UTEPATUBHBIM; BbI-
SIBJIEHHbIE TPeOOBAHISI BEAYT K BHIOOPY KOHKPETHBIX BAPUAHTOB ITPOCKTHPOBAHIS,
KOTOPBIE B CBOIO OUEPEb IIPUBOST K BOBHUKHOBEHHUIO HOBBIX TPEOOBAHUIA.

B Orpannuenus MPOEKTHMPOBAHUS KACAIOTCS BAPUAHTOB MTPOEKTUPOBAHUS CHC-
TEMBI HJIM IIPOIIECCOB, C IIOMOIIBIO KOTOPBIX CUCTEMA Pa3pabaThIBAETCs.

B npeabIaynux 4acTsax Mbl HAMEPEHHO OCTABIUIM OIIPE/IE/ICHHBIE IS CICTEMbI (DYHKIU Ha BBl
COKOM YPOBHE aOCTPAKIIUH C TEM, YTOOBI yZI0OHEE GHLTO BBITOTHUATD CIEYIONIIE ICHCTBIS.

B [Tonars popMy cHCTEMBI, COCPEAOTOYNB BHUMAHNIE Ha €€ PYHKIMAX U Ha TOM, KaK OHU
BBIIOJIHSIOT IIOTPEGHOCTH MOJIB30BATEIS.

u OL[CHI/ITI;- IIOJTHOTY M NEJIOCTHOCTD CUCTEMBI, A TAKKE €€ COOTBETCTBHEC CPCJC.

B lcnoab3oBaTh JAAaHHYIO I/IH(I)OpMaHI/I}O AJIsL OIIPpEJCICHNA BO3MOKHOCTH ITOCTPOCHUS
CHUCTEMbBI W YIIPABJICHUS €€ MacIITabom Iepea TeM, Kak 6YI[yT TIPON3BOANTHCA 3HAYU-
TEJIbHbIE NHBECTUIIW.

Kpome Toro, ocraBasicb Ha BBICOKOM YPOBHE aOCTPAKIINH, MbI BO3JECPXKUBAECMCSI OT IPEXIEBPe-
MEHHOTO IPHHSITHS YPE3MEPHO OrPAHUUTEIBHBIX PELICHUI 1O TPEGOBAHMSIM, T. €. JJO TOrO, KaK
JIO/Y, HEIIOCPEACTBEHHO 3aHUMAIONINECS PEVIM3ALMEN CHCTEMBI, TIOJIydaT BO3MOXKHOCTb BHECTHU
CBOI1 BKJIaZ B ONpeJieIeHne cHcTeMbl. B wactu 5, “YTouHeHMe orpeiesieHsi CUCTEMBI,” MBI TIEPEXO-
JWIM K pa3paboTKe (PyHKIMIA CHICTEMBI /IO YPOBHS JCTUIN3AINM, JJOCTATOYHOTO, YTOOBI FApaHTHPO-
BaTh, YTO B XO/I€ IIPOCKTUPOBAHUST M KOAUPOBAHUS OYZET CO3AAHA CUCTEMA, IIOJIHOCTBIO COOTBETCT-
BYIOIIAs1 IIOTPEOHOCTSIM NOJIb3oBaTes. I1py 3ToM MbI IEpEXofuM Ha CIEAYIONTUIT YPOBEHb KOHKPeE-
TU3AIAN U CO3TAeM Gosiee TIOMHYIO, TIYOOKYI0 MOIETh TPEOOBAHMI K pa3pabaThIBAEMOM CHICTEME.
Koneuno, xomdecTBo MH(pOpMaIMK, KOTOPOM HAalo YIIPABJIATD, TAKOKE YBEIMUUBACTCS, U HAM HE-
0BXOIIMO TTOJITOTOBUTELCA K paboTe C HEei.
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YpoBeHb KOHKPETHU3AINN, HEOOXOAVIMBII Ha 3TOM MIare, 3aBFICUT OT MHOMKECTBa (PaKTopoB, cpe-
JM KOTOPBIX COJEPXKaHUE NPIJIOXKEHNST M TPO(ECCHOHATBLHBIE HABBIKM KOMaH/IbI Pa3pabOTUMKOB.
JU11 BbICOKOGE30IACHBIX CHICTEM IIPOrPAMMHOTO OGECIIEYEHNST B MEMIHIHE, ABUAITIN YU HTEPAK-
TUBHOI TOProBJI€ YPOBEHb KOHKPETU3AIUN OCOOCHHO BBICOK. ITpoliecc yTouHeH s MOKET BKIIOYaTh
B ce6s UCHO/b30BaHIE (DOPMATLHBIX CPEACTB OOCCIICUECHIS KAYECTBA, ITPOCMOTPBI, PEBU3IU, MOZIE-
JIMPOBAHME U T.II. B cucremax, rae nocieacTsust cooeB HE CTONb KATaCTPO(PUUHbI, YPOBEHD TPY/IO-
€MKOCTH 6oJice YMEPEHHBIA. B 3THX C/Iyyasx mpocTo HEOOXOAMMO C(pOPMYIMPOBATH ONMPEACTCHIC
CHICTEMBI JIOCTATOYHO YETKO, YTOOBI €I'0 MOIVIM IOHSTD BCE YYACTHUKH IIPOIIECCA, A TAKKE JIJIsl TOTO,
YTOOBI 00€CTIEUYUTD 3(P(EKTHBHBIE YCIOBHS Pa3padOTKH U “TOCTATOYHO BBICOKYIO” BEPOSITHOCTD YC-
nexa. PyKoBOJCTBYSICh NpParMaTHUECKUMU 1 3KOHOMUYECKUIMU COOOPaXKEHUSIMU, CIIEIYET CO3/aTh
JOCTaTOYHOE KOJTMIECTBO cHeupUKAIMIA TPeOOBAHMIA, YTOObI pa3padaThbIBacMasi IPorpamMma ObLIa
HMEHHO TEM, YETO XOUET II0/Ib30BATEb.
TouHO Tak e, KaK He CYIEeCTBYET S3bIKA ITPOrPAMMUPOBAHMS, ITOAXOAAIIETO JUI BCEX 6e3
HCKIIOUEHUS NPWIOKEHUA, HET M YHUBEPCAILHOTO CIOCO0A Pa3paboTKM 6osiee JNEeTAIbHBIX
cnenmuKanyii. B pa3maHbIX cpefjax TpeOyIoTCS pa3IndHbIE METOABI, U
TEM, KTO IHIIET TPEGOBAHMS U YIPABJISET MMM, HEOOXOAUMO OBJIALCTh
paBHOO6paBHbIMI/I HpOClJeCCI/IOHaJIbHI)IMI/I IIprUEeMaMu. Ham ITPUXONIOCH B
_ Egﬂ%ﬁ% CBOE IPAKTUKE MPUMEHSATHL MHOKECTBO METOJIOB — OT NPUMEHEHUS JJOC-
TaTOYHO CTPOTHIX AOKYMEHTOB TPEOOBAHUI, TPaJUIMOHHBIX 6a3 JAaHHBIX
WA apXUBOB TPeOOBAHUII IO MCIIOJIb30OBAHMUS MOJEICH IPEIEICHTOB U
6onee (popMaTbHBIX MeTOROB. Ho Bcerpa riaBHoe BHUMaHUE YAEISIOCH
crienuuKAIUY HA €CTECTBEHHOM SI3bIKE, HAIIMCAHHOH JOCTATOYHO SICHO,
YTOGBI €€ MOIVIU IOHATL BCE 3aMHTEPECOBAHHLIC JINIA, 3AKA3UMKH, IOIb30BATEIN, pa3paboT-
YUKH 1 TECTOJIOTH, HO TAKXKE JOCTATOYHO KOHKPETHO (“MakcuMasibHasi TOPU30OHTAIbHAS CKO-
pocTh ocu 4 JOMKHA COCTABIAATL 1M/ C”), 9TOOBI MOXKHO OBUIO BBIITOJHUTH BEPU(PUKAIIIIO U
IIPOIEMOHCTPHUPOBATH COOTBETCTBHE. Ilepes TeM Kak OpraHn30BbIBATh TPEOOBAHMS K CUCTEME,
PaccMOTpHUM caMy HIPUPOAY STUX TPEO .

MpoGnemtas
obnactb

Mporpanskse TpeSosan

OmnpeneneHne TpeGoBaHUII K IPOrPAMMHOMY
o0ecIeYyeHuIo

B riaBe 2 MbI 1asiu cieziyroniee onpeeieHue TpeoaBins.

B Hekoe CBOMCTBO IPOrpaMMHOrO OGECIIEUYEHUS, HEOOXOAMMOE IIOJIb30BATENIO ISl pe-
IIEHUS IPOOGJIEMBI IIPU JOCTIPKEHUH [TOCTABJICHHOM 1IEJIN.

B Hexoe CBOICTBO IPOrpaMMHOrO OOECHeYeHUsI, KOTOPBIM JODKHA OOIafaTh CHCTEMa
MJIA €€ KOMIIOHEHT, YTOObI YZIOBJICTBOPUTH TPEOOBAHNUSI KOHTPAKTA, CTAHJapTa, CIICIH-
¢uxaruu 160 MHOM (POPMATLHOM JOKYMEHTAITUM.

TpeboBanus x npozpammmomy obecneuenuro — 3TO TO, YTO TaHHAS IIpPOrpaMMa JeIaeT s
I10JIb30BaTEIs], IPUOOpa MM APYroil cucrempl. HaunHaTh NX IOUCK CJIEAYET CPEAU TOTO, YTO
“BXOZMT” B CUCTEMY U “BBIXOJUT U3 HEe, T.€. HEOOXOIUMO PaCCMOTPETDH B3aUMOAECHCTBUSA CHC-
TEMBI C €€ MOJIb30BATEISIMHU.

Jl151 3TOTO TIpOIIE BCETO CHAavYaTa MPEACTaBUTDL c€Oe CUCTEMY KaK HEKIMI YepPHBIN STIHIK
U IOJAYMATh O TOM, YTO CJIEAYET ONPEJEIUTh, YTOOBI IOJHOCTBIO OINUCATh, YTO JEJIAET
9TOT YEPHBIH ALUK.
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Kpome Bxogsimieir 1 BbIXOAsIeil MHPOPMALINHY, TAKKe HEOOXOJUMO OOpaTUTh BHUMAHHE
Ha HEKOTOpbIE JPYyrue XapakTePUCTUKA CUCTEMbI, B TOM UYHC/IE Ha €€ IPOU3BOJUTEIbHOCTD U
JPyrye TUIBI CJIOKHOTO MOBEACHNS, a TAKKE HA UHBIE CIIOCOOBI B3AUMOACHUCTBHSI CUCTEMBI C €€
cpenoii (puc.23.1).
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Puc. 23.1. Iaemenmot cucnemot

Hcronb3yst ananornynsiii noaxox, Jasuc (Davis, 1999) ormerwur, 4o a8 moaHOro omnpe-
JIeJIEHUSI CUCTEMbI HEOOXOANMO OIUCATH CIEAYIONINE IISITh OCHOBHBIX KATETOPHICMEHTOB.

1. Bsgoodwt cucmemnt. Heo6X0a1Mo He TOJIBKO yKa3aTh COAECPIKUMOE BBOJA, HO U, €CJIU HYKHO,
HOAPOGHO OMKCATh YCTPOUCTBA, & TAKXKE MPOTOKOJ ((pOpMy, BHEIIHUIN BUJ U COLCPIKA-
Hue) BBoAA. Kak 3BeCTHO GOJIBIIMHCTBY Pa3paboOTUYUKOB, 3TOT KIACC MOMKET COZEPKATh
3HAYUTEIbHBI OGBEM CBEACHUN U IOABEPraTbCsl YACTHIM H3MEHEHUSIM, OCOOCHHO B
cpenax GUI, mynbTumesnna ulnternet.

2. Buigodwt cucmemnt. HyskHO onmcaTh NOAEPKUBAEMBIE YCTPOMCTBA BLIBOJIA, TAKHE KaK pe-
YEBOU BBIBOJ, WJIA BUACOTEPMUHAI, A TAKXKe IMPOTOKOJ U (pOpMAThl TeHEPUPYEMOI CHC-
TeMo# nHpopManuu.

3. (Dymcyuu CuUcCmemdsl. OTO6pa>K€HI/I€ BBOJIOB B BbIBO/IbI 1 X PA3JIMIHBIC KOM6I/IHaIII/II/I.

4. Ampubymoe cucmemst. TUIIIHBIE HENIOBEEHUYECKHUE TPEOOBAHMS, TAKUE KaK HAJIEKHOCTD,
yZOGCTBO COIPOBOXKICHUS, JOCTYIIHOCTD U IPOIIYCKHASI CIIOCOOHOCTD, KOTOPBIE JOJDKHBI
YIUTBIBATH Pa3paOOTUNKH.

5. Ampubymut cucmemnoti cpedvt. TO TaKUE JONOMHUTENBHbBIE HENOBEAEHUYECKIE TPEOOBAHNS,
KaK CITOCOOHOCTB CHICTEMBI (PYHKITIOHUPOBATh B YCITOBUSIX ONPENETECHHBIX OIEPAITIOHHBIX
OrpaHMYEHUI 1 HArPy30K, a TakKe COBMECTHIMOCTD C OTIEPAIIIOHHON CCTEMOM.

Ha mporsukeHun psijga JeT Mbl UCIIONB30BATU 3TO Pa3dHEeHNEe Ha KaTErOPUU U YOe MInCh B
€ro paborocrocobHocT. OHO CIIOCOGCTBYET IETOCTHOMY U IIOJHOMY BOCIHPUSATHIO ITPOGIEM
Tpe6oBanmii. TakuM 06pa3oM, MOKHO MPEIIOKUTD CIEAYIONIEE ONPECICHIEe
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ITonubril HAG0P Tpe6OBaHUI K IPOrPaMMHOMY OGECIIEUYEHHIO MOYKHO 3aJaTh, OIPCACIUB
ceaymoee:

B BBOABI CUCTEMBL;

B BLIBOABI CHCTEMBL,

] (YHKIIUM CUCTEMBI;

] aTpUOYThI CUCTEMBI;

] aTpUOYThI CUCTEMHOU CPEJBI.

B pe3yabTaTe Mbl CMOKEM OIICHUTD, SIBJISICTCS JIM HCKAsd “BCHH)” Tpe6OBaHI/ICM K ITporpamMmm-
HOMY O6€CH€‘-I€HI/IIO, IPpOBEPUB, COOTBETCTBYET JI1 OHA JAHHOMY HOI[pOGHOMy OIIpeAeJICHMIO.

B3anMocBs3b MexxAy (PyHKIUAMH U TPeOGOBaHUSIMHA
K IIPOrpaMMHOMY O0ecIiedeHHIO

Panee MbI moTpaTw HEKOTOPOE BpeMsl Ha M3ydeHre “QyHKimil” cucrembl. OyHKIMN TIpen-
CTaBJISTIOT COOOM OITMCAHUSI YKE/IATEIBHOTO U IOJIE3HOTO HoBeAeHNsL. Tenepb Mbl yBUANM, YTO CyIIe-
CTBYET COOTBETCTBHE MEXAYy (PYHKIMAMM M TPEOOBaHUSMH K IIPOrPaMMHOMY
obecredeHHIO. B 10KyMEHTe-KOHIIEIIINK OIMCAHBI (DYHKIIUN HA SI3BIKE IT0JIb30Ba-
Tens. TpeGoBaHNs K IPOrpaMMHOMY OOECIIEYEHUIO, B CBOIO OYEPE/b, ONMCHIBAIOT
st yaxpm 6omee moApo6HO. UTOOBI IPESOCTABUTEL IIOIb30OBATETIO HEKYIO
[lokymeHT- (pyHKIpIIO, Pa3pabOTYNKY JIOLKHBI BBIIOJHUTD OHO WJIM HECKOJIBKO KOHKPETH-
KOHLienuus 3MPOBAHHBIX ITPOTPaMMHBIX TpeboBaHui. Jlpyrumm ciroBaMu1, (PyHKIMI ITOMOTa-
I0T TIOHUMATb U OOCYXaTh CHCTEMy HA BBICOKOM YPOBHE aOCTPAaKIMM, HO C MX
HOMOIIIBIO HEBO3MOYKHO OIHCATh CUCTEMY U CO3/[aTh HA OCHOBAHUM 3TOTO OIHUCA-

I . HIBIKOL J1u1s1 3TOM 1ie/ PYHKITM CIIMIIIKOM a0CTPAKTHBI.

/" MporpammHsie TpeboBanMs K MPOrpaMMHOMY OGECIIEYEHMIO 00Iee KOHKPETU3HMPOBAHDL.
1 1

v Tpebosatua ' Mpr cobupaemcst Ha MX OCHOBE CO3J[aBaTh KOJI; CJIEJIOBATETHHO, OHU JIOJIKHBI
6BITh “TECTUPYEMBIMU, T.€. JOCTATOYHO KOHKPETHBIMU, YTOOBI MOXKHO OBLTO IIPOBEPUTD, J€Hi-
CTBUTEJIBHO JI CUCTEMA PEAIN3YET HEKOE 3a/jaHHOE Tpebosanue. I1peanonoxum, Mbl pa3pada-
TBIBAEM CHCTEMY OGHAPYKECHUSI HEIOJAIOK JJISi KOHBEHEPHOrO IMPOM3BOACTBA WJIM OPraHU3a-
IIMY, Pa3pabaThIBAIONIECH IIPOrpaMMHOE obecriedeHne. B Ta6u. 23.1 mnpencrasieHa Hexas
QYHKIHSA TOKYMEHTA-KOHIENIIIAY U CBS3aHHBIN ¢ HEl Habop TpeboBaHMIA. ITa CBSI3b M BO3-
MOKHOCTb OCYIIECTBJISITH TPACCUPOBKY (PYHKIIMII K TpeGOBaHUAM (M HAOG0POT) JIEXKAT B OCHO-
BE OYCHb BWKHOrO IOHATUS B OOJACTH YIPABJICHUS TPEOOBAHUSIMH, H3BECTHOTO Kak

“rpaccupyemocTb (traceability). (9Ty TeMy MBI GyzieM 06CYKAATD O3/ HEE. )

Ta6numa 23.1. Tpe6oBaHus, CBSI3aHHBIE C HEKOTOPOI (PYHKIMEH JOKYMEHTA-KOHIICIIIIHI

JdoxyMeHT-KOHIe s IIporpamMsusble TpeGoBaHUs

Oynxnunsa 63. Crucrema obHapyxeHus Heronanok SR63.1. Muadopmarma GyjieT IpesocTaBIaThes B
GyJieT MPEeAOCTABAATh UH(GOPMAMIO 06 OOHAPY- BHJE OTYETA-TUCTOIPAMMSBI, Ii€ 110 OCH X OTKJIa-
JKEHHBIX Jle)eKTaX, YTOObI IOMOYb ITOb30BATE-  JBIBAETCH BPEMs, a II0 OCH Y — KOJIUYECTBO OOHa-
JIIO OI[EHUTDb COCTOSTHUE ITPOEKTA PYKEHHBIX ePEeKTOB
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Oxonuanue mabn. 23.1

JOKyMeHT-KOHI eI IIporpamMmHubIe TpeGoOBaHM

SR63.2. Tlonab3oBaTesb MOMKET 3a/]aBaTh BPEMEH-
HOI IIEPUOJ, B IHSAX, HEJEIAX UM MECAaxX

SR63.3. Ilpumep ordyera 06 OOGHAPYKEHHBIX JE-
(pexTax npercrapiaeH Ha NPUIATAEMOM PHCYHKE

JAuneMMa TpeOGOBaHMI: UYTO MIM KaK

TpeGoBanus cOOOMAIOT pa3pabOTYMKAM, UTO JIOJDKHA JIEJIaTh CHCTEMa, U JIOJLKHBI ONMCBIBATh
CHCTEMHBIE BBOJIBI, BBIBOJBI, (PYHKIHIM, ATPUOYTHI, 4 TAIOKE aTPUOYThI CUCTEMHOII cpezbl. Ho cyme-
CTBYET MHOTO JIPyroil MH(OpMaIy, KOTOPYIO TPEGOBAHUS He 00AicHb: COfEp X aTh. B yacTHOCTH, HE
CJIETyeT YKa3bIBaTh HE SABJISIONECS HEOOXOANMBIMI MTOAPOOHOCTH TPOEKTUPOBAHIS YUIN PeaT3a-
IIUH, A TAKKE MH(OPMAIMIO, CBSI3aHHYIO C yIpasjeHueM npoekToM. Kpome Toro, He crenyer onm-
CBIBATh, KAK CHCTEMa OyJeT TecTupoBarbcst. Toraa TpeGoBaHust GyiyT COCPEIOTOYCHBI HA IIOBEE-
HUM CHICTEMBI 11 OY/lyT M3MEHSITHCS TOJIBKO TOI/IA, KOT/Ia MEHSIETCS IOBE/ICHIIE.

Hcxaouenue I/IH(l)OpMaI.II/II/I, CBSI3aHHOM C yYupaB/JI€HHUEM
IIPOEKTOM

HHoraa u3 cooOpakeHMi YI0OGCTBA MEHEKEP IIPOEKTA MOXKET BKJIIOUUTDH B HAGOp TpeGo-

BaHUI MH(OpMAIMIO, CBSI3AHHYIO C YIPaBJCHHEM IIPOEKTOM, a MMEHHO TPapUKH, IIAHBI

yHpaBaeHUsT KOH(UIYPAIHEH, IUIAHbI HMCIBITAHHI, GIO[PKEThI U IITATHBIC

pacnucanusi. Kak npasmio, aToro ciaeayer usberarb, TaK KaKk M3MEHEHUS B

b sTOi MH(poOpManuy (HAIpUMEp, U3MEHEHHUs! rpaduka) OyAyT HPUBOAUTH K

HEOOXOAIMOCTH 3aMEHBI ycTapeBux “rpeGosanuii”. (Korga Tpebopanus na-

THUPYIOTCSI, M MEHBIIE JOBEPAIOT U Yaie urHopupyioT.) Kpome Toro, nens-

6exHbIE 1€6aThl OTHOCUTEIBHO BOIIPOCOB YIIPABJICHUS IIPOEKTOM CJIEAYET OT-

JIeJIATH OT OOCY’KAEHUS TOTO, umo 0oaxcna derams cucmema. CymecTBYIOT pa3-
JINYHBIC 3AUHTEECOBAHHBIC JINIA, M Y KAXK/JOI'0 U3 HUX CBOU I[EJIH.

Biomxer Toxe MOXKET BBIIVISAETb KaK TPEOOBAHME; TEM HE MeHee 3T0 NHGOp-
MalMs JIPyroro poja, HE YJOBJIECTBOPSIONIAsl HAIEMY OIPEJNEICHUIO U, CICA0Ba-
TEJIbHO, HE OTHOCSIIIASICS K CUCTEMHBIM WM IPOrpaMMHBIM TpeOoBaHusIM. biog-
JKET — BaKHasi MH(OpMAIHsl, OCOOEHHO KOIJA PaspabOTUMKU PEIIAIOT, KAKYIO
CTPATETHIO PEVIU3ALNN U30PaTh, OCKOJIBKY HEKOTOPBIE CTPATErHU MOTYT ObITh
CJIMIIKOM JIOPOTOCTOSIIMU, 2 BPEMSI UX BBIIIOJIHEHUS! CJIMIIKOM JUINTEIbHbIM. M
W BCE K€ TO He TPeOOBAHUE. AHAIOTMYHO OIMICAHKE ITPOLIEAYP TECTHPOBAHMS Y

IIPUEMKU (C ITIOMOUIBIO KOTOPBIX MBI Oy/IeM OIPEAEISATb, YTO TPEOOBAHMS JACHCT-
BUTE/IBHO BBIIIOJIHEHBI) TAKKE HE YAOBICTBOPSIET OIPEAEICHHIO U, CICIOBATEIb
HO, HE SIBJISIETCS] TPEOOBAHIEM.
Kak crenyer 13 Haei IpakTHKY, BCE XK€ MHOTAA MOJIE3HO BKIIOYUTDH HE-
KYIO JIOIOJIHUTEIbHYIO nH(popMmanuio. Hanpumep, gacro cocraBurens TpeGo-
a BAaHUSA MOXET “HaMEKHYTh’, KaKOH TECT MOAOHUJAET I Pa3paOOTaHHOTO UM
Tpe6oBaHUs. B KOHEUHOM cueTe, OH MMEET NPEJACTABICHUE O TOM, KaKoe
HMEHHO IIOBEJCHUE COOTBETCTBYET JAHHOMY TPEOOBAHMIO, U PA3yMHO BOC-
[10JIb30BATHCS €T0 TOMOIIBIO.
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Hcknrouenne nH¢popManyy, OTHOCANEHCA K IPOEKTHPOBaHUIO

TpeGopanus Tarke HE JOLKHBI COAEPXkATb MH(POPMAIMIO O CUCTEMHOW apXUTEKType W
TEXHUYIECKOM IIPOEKTe. B IIPOTHBHOM CiIydae MOKHO HEHAMEPEHHO OrPAaHMYUTL KOMAHJY B
BLIOOpE Hambojee MOAXOAANMX JUISl JAHHOTO HPUIOXKEHUS BAPUAHTOB IPOEKTUPOBAHU.
(“Dii, MBI JOJDKHBI IIPOEKTUPOBATEL €TO TAKKMIM CIIOCO0OM; TaK CKA3aHO B TpeE-

MROBaHue

6OoBaHUX.”)

HcxomounTs 13 TpeOGOBAHMIA J€TaTN, OTHOCSIIAECS K YIPABJIECHUIO ITPOEK-
TOM M TECTUPOBAHMIO, JOCTATOYHO npocto. Ho nckmouenne geraneil npoek-
TUPOBAHUS U PEATUIAIII OOBIYHO TOpa3o 6oJiee CI0KHASA U TOHKAs paboTa.
IIpeanonoxum, 4To neppoe Tpebosanue B Tad. 23.1 copmymuposaHo cie-
ayioM obpazom: “SR63.1. Mudopmariust 06 0GHAPYKEHHBIX AeeKTax OyAeT MpPeroCTaB-
JISITBCS B BUJI€ OTYETA-TUCTOrPaMMBbI, HanucaHHoro Ha Visual Basic, npuueM ocHOBHBIE IIpH-

YUHBI OylyT OTKJIAABIBATHCS 110 OCIK, @ KOJMYECTBO AeeKToB— 110 ocuy” (puc. 23.2).

KonnyecTso fedekTo

Xorts ykazanue Visual Basic B kauecTBe sI3bIKa HAIIMCAHUS IPOTPAMMBI SBJISIETCH JOCTATOY-
HO SIBHBIM HApYLICHHEM HAINX PEKOMEHJAINN (IIOCKOJIbKY OHO HE IPEACTAB/SICT HU BBOJ, HU
BBIBOJ|, HU (DYHKI[HIO, HU aTPUOYT MOBEJEHNUs), IIOJIe3HO 3a1aTh Bompoc: “Kto mpunsin pemre-
HUE, YTO FHUCTOrpaMMa JOJDKHA ObITh peannsoBaHa Ha Visual Basic, 1 mouemy oHO 6bUIO IIpU-
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Bknag oTaenbHbIX COCTaBASHOLLMX

moKgEIN

Crnwwkom MHoro 6paka

CnunwKoM CNOXHO OpraHu3oBaTb nepepadoTky
BoapneiicTBue okpyxatoLelt cpenpl
OrpaHuyeHHble NPUPOAHbIE PECYPCHI

Tltogym MMetoT BO3MOXHOCTL 3apaboTaTb

[Lpyrvie pu4HbI

Puc. 23.2. Omuem-zcucmozpamma

HATO?” BO3MOXKHBI CJIE/lyIONIME OTBETBHI.

B OjuH U3 TEXHUYECKH OPHEHTHPOBAHHBIX WICHOB TIPYIIIbI, OHPEAEIAA JOKyMEHT-
KOHIIETIIIIO, PEIIII, YTO CJIeAyeT yka3aTh Visual Basic, Tak kak aTo “Harmryumee” perre-

HUE IPOGIIEMBI.

B 9710 MOXeT ObITb YKa3aHME I10J1b30BaTEJIsd. Ol'IaCaSICL, 4qTo paSpa6OT‘II/IKI/I MOTYT ITpHUMeE-
HUTDH HEKYIO boiee AOPOTrOCTOSNIYIO 1 MEHEE JOCTYIHYIO TE€XHOJIOTHIO, ITOJIb30BATEC/Ib
PEHIacT, 9TO TEXHOJOIUA VB — AOCTYITHAasA 1 OTHOCUTEJIbHO J€HICBasi, 1 XOY€T, 4TOOBI

HCIIOJIb30BAJIM UMEHHO €€.

B [JomuTudeckoe pelIeHHE, MPHUHATOC OPraHU3allHei-pa3paboTINKOM, MOXKET JHKTOBATH,
YTOOBI BCE IPHIOKEHMS paspadarbiBaivch Ha Visual Basic. YToObl pecedb BCE MOMBITKA
[IPOUTHOPUPOBATH JAHHYIO IIOJUTHKY, PyKOBOACTBO HACTAMBAET, YTOOBI yroMuHaHue Visual

Basic 6bU10 TOBCIOZY, T7I€ 3TO BO3MOXHO, BKIIOUYEHO B JIOKYMEHTBI TPEGOBAHMIA.

Ecim TexHuYecknii paspaboTUHK peln BKIIOYUTh yioMruHaHKe o Visual Basic, mockonbky
IIPOCTO IPEAIIOUNTACT JAHHBIH SI3bIK, OHO, GECCIIOPHO, HE SIBJISIETCS JIETUTUMHBIM 3JIEMEHTOM
cnucka TpeGoBaHuid. Ecmu 3To TpeGoBaHue npeaiokeHO oIb30BaTEIEM, CUTYaIUsT HECKOIBKO
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nHasA. Ecm IMeHT OTKa3bIBAeTCs IIATUTD 3a CUCTEMY, HallMCaHHYyIo He Ha Visual Basic, ayume
BCETO TPAKTOBATDb IIOJ00HOE MOXETAHUE KaK TPEOOBAHUE, XOMA Mbl NOMECMUM €20 8 CReYUAND-
HOUL KAACC, HA3BIBACMBIT 02PAHUMEHUAMU NPOEKMUPOSAHUL, MAK WMO OHO Oydem omdeseHo om
00bUHBLX MPebOBAHUTI, ONUCHIBAIOUUX MOABKO 8HewHee nosederue. TeM He MEHeE 3TO MIMEHHO Or-
PaHUYEHME PEAIM3AII, HaJlaraeMoe Ha KoMaHjy pazpaborunkos. (Kcratn, ecnu BBl gymaere,
YTO 3TOT HPUMEP HEPEATUCTHYEH, HAIIOMHUM, 4TO 10 KoHIa 1990-X 0GbIYHBIM TPeGOBaHNEM
Mumnucrepcrsa o6oponnpl  CHIA k pa3paGoTUukaM IIPOrPAMMHOTO OGEeCIedYeHUs GbUIO
“co3saBaTh CUCTEMBI, UCIOJB3Ys A3b1kda’.)

Oganako paccyxzast B 3roM npumepe o Visual Basic, MbI MOXkeM IIpOIycTUTBh G0JIee TOHKUIM
1, BO3MOXKHO, GOJIee BRKHBII MOMEHT AHAJIN3a TPEOOBAHUS: NoueMy ungpopmayus o6 obnapy-
sHcennwlx degexmax doaxcna npedocmasaisamvca 6 eude omuema-ouazpammsv? ITouemy He xpyrosas
JyarpaMma WIN Apyroe npeacrasiaeHue nHgopmaruu? Ilogpasymepaer m cioso “order” He-
KUl GyMa>kHBIA JOKYMEHT YUIM MH(pOPMAIUsA MOMKET OTOOPAXKATHCS HA 3KPaHE KOMIILIOTEpa?
Hy>Ho 1 XpaHuTh 5Ty MH(GOPMALIUIO C TEM, YTOOBI €€ MOXHO ObLIO IIEPEABATH JPYTUM IIPO-
rpaMMaM WA II€PEChUIATH B KOPHOPATUBHYIO CeTh? (MYHKIMIO, ONMCAHHYIO B JOKYMEHTE-
KOHLIEIIINH, IIPAKTUYECKU BCETIA MOKHO OCYLIECTBUTH MHOKECTBOM CIIOCOOOB, IIPHYEM HEKO-
TOPBbIE U3 HUX IMEIOT COBEPIIEHHO ONPEEICHHbIE PEaTU3aAIIOHHbIE ITOCE/[CTBUS.

Bo MHOrux ciyyasx Ha onvcaHue IpoGiIeMbl, KOTOPOE CIYKUT OCHOBOK (DOPMY/IHPOBAHUS
TPEeGOBAHUS, BIUSIOT IPEJCTABIECHUS I0Ib30BaTeNs O BO3MOXKHBIX CII0C00ax ee pemenus. To
K€ BEPHO U 110 OTHOIIEHUIO K pa3paboTuMKaM, KOTOPBIE COBMECTHO C IIOJIb30BATEJIEM YUACTBY-
I0T B Iporecce popMyrupoBaHus QyHKIUI JOKyMEHTa-KOHIENINY 1 Tpebosanuii. Kak rimacur
cTapasl IIOCJIOBUIIA, €CJIM Balll €/IMHCTBEHHBI MHCTPYMEHT — MOJIOTOK, BCE Ballld IPOGJIEMBI
IIOXOKH Ha rBo3u. Ho HaM Hy)XHO HPOSIBAATL GAUTEIBHOCTD, YTOOLI HEOOSI3aTENbHbIE Orpa-
HUYECHUS PEAIM3AIMU HE ITONAI/IN B TPEOOBAHUS, U Mbl JIOJDKHBI YIAIATH ITOJO0HbIE OrPaHU-
YeHUs Be3Jie, TI€ 3TO BO3MOXKHO.

Boapme BHUMaHUA TPeOOBaHUSM,
a He IPOEKTHUPOBAHUIO

,Z[O CHX TIOP MbI TPAKTOBAJIN Tpe6OBaHI/IH K IIPpOrpaMMHOMY O6CC1'IC‘{€HI/HO, penicHusd 1 or-
PaHYICHUS ITPOCKTUPOBAHMS TAK, KaK €CIN Obl OHU ObLIN PasIUnIHbIMUA CYITHOCTSIMU, KOTOPbIC
MOJKHO 9Y€TKO Pa3rpaHu4InTb. NubiMu CJIOBaMM, Mbl IPEAIIOJIATraan CJICAyIoIee.

u Paspa60T1ca TpC6OBaHI/II>)I IpeJmeCcTByEeT IPOCKTUPOBAHUIO.

B [losb30oBaTe N U 3aKA3YUKU IIPUHUMAIOT peMEHNUI OTHOCUTECIBHO Tpe60BaHHI>i.

u Paspa60TthI/1 IIPUHUMAIOT PEHICHHS OTHOCUTCIbHO IPOCKTHPOBAHUS, TaK KaK OHHU

Jiyqmie€ IOATOTOBJICHBI K TOMY, 4TOOBI BbI6paTb Cpearn MHOTHUX BAPHMAHTOB IIPOEKTHPO-
BaHUs Haubosee HOZ[XOHHIHI/Iﬁ AJIST YAOBJIETBOPCHU A KOHKpCTHOﬁ HOTpC6HOCTI/I.

ITO yAadHAs MOJE/b, OT KOTOPOM MOXKHO OTTAJIKUBATBCS IPU PEIIeHNN T _
33714 yrpasieHus TpeboBanusmu. JIssuc (Davis, 1993) nasBan ee mapasgur- q$§ Cﬁ:m
MOI1 “4TO BMecTO Kak”, rie “4ro” — aTo TpeGoBaHus (“4T0” cHCTeMa JO/DKHA %‘2}1”;';3
JieaTh), a “KaKk” IPeACTaBIsIeT COO0I MPOEKTHOE pelleHNe, KOTOPOE CIEAyeT
peann30BaTh AT JOCTIDKECHU STOMH LieJIu. R,

JlJIs1 TaKoro NIpeACTaBICHUsI €CTh NPUYHHBL. JlefiCTBUTEIBHO, JIydIle M0- Kak ciicTema

JNGE]
HATb TPeOOBAHUS IIEPE]] TEM, KaK IPUCTYHaTh K IIPOEKTHPOBAHUIO, 4 GOJIb- oT0 fenats
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IMIITHCTBO OIPAHUYEHUI IPOEKTHpOoBaHUA (“Ucnonb3oBaTh XYZ-GUGINOTEKY KIACCOB JUIS J1OC-
Tyma K 6a3e JAHHBIX ) SBJISIOTCS BAXKHBIMU IIPOCKTHBIMU PELICHISIMU, 3AIICAHHBIMU B AKTHUBBI
TPeGOBAHMIL C TE€M, YTOGBI MbI 3HAIN, YTO OHHU IIOJIY9IEHBI IO YCIOBUSAM KOHTPAKTA WM IO JOC-
TATOYHO BECKUM TEXHUYECKUM MIPUIMHAM.

Ecim MBI He cMOKEM ITPOM3BECTH TAKYIO KIACCH(PUKAITUIO BOBCE, KAPTUHA OyfeT OYeHb 3a-
IIYTAHHOM, M MBI He CyMeeM OTAEIUTb Pa3paboTKy TpeGoBaHuil OT mpoekTupoBanus. boiee To-
ro, Mbl He OyJieM 3HaTbh, KTO 32 YTO OTBEUYAeT B IIporiecce pasdpaborku. M Toro xyxe, Haim
3aKa34MKU OYAyT AUKTOBATbH HAM IIPOEKTHBIC PEIICHUs, a Pa3paboTUNKArPeGOBAHMUS.

OZHAKO CyIIECTBYET OKA HEBUANUMAsS, HO JJOCTATOYHO CEPbe3Hast MpobeMa, KOTopasi IIpo-
THUBOPEYUT NPeJCTABICHHOI HAMU IIPOCTOi mapazurme. BepHemcs k HameMy pabodemy Ipu-
Mepy. Ecmm xomanza npuHHMAeT MPOEKTHOE pelleHne uctosb3osarh I[TK-rexHonoruio s
noacucrembl “Llentpanbhblii 6ok ynpasaenus” (LIBY) cucrembsr HOLIS, sTo, BeposTHO,
OKXKET HEKOE BHEIITHEE BO3/JEICTBUE Ha M0Ib30BATENs (OH OyAET BUAETH IOACKA3KY MJIN SKPAH-
mpuramenye). Ecau Mpl 3aX0THM BOCIIONIB30BATBCS HEKOTOPbIMHU Bo3MoxxHOCTsMu OC, To
COOTBETCTBYIONHIE GHOINOTEKN KJIACCOB OYAyT, KOHEYHO K€, JIEMOHCTPUPOBAThL BHEMIHEE TIO-
BeJICHUE M0JIb30BaTeI0. (3aMETUM, UTO €rO MOXKHO CKPBITh, HO 3TO He HY)KHO.)

Eciu BoCcnonb30BaThCsl MPEUIOKEHHBIM B JAHHO IJIABE OIPEEICHUEM, BO3HHKAET BO-
IIPOC: ecau npoexmmoe peuienue 8030elicmayem Ha 6Hewrnee NOGeOeHUE, 3AMEMHOE NOABIOBAMENO,
CMaMo8UMCS AU MAK0e pewerue (A6H0 8030elicmayrouLee Ha 6600 UAU 8BIBO0 CUCTIEMDL) MpebosarueM?
Otser (“na”, “Her” wim “He nMeeT 3HaUeHUs1”) Gy/l€T 3aBHCETH OT Balllell NHTEPIPETAIH OIl-
pelesieHnst U IPOBEACHHOr0 HaMu aHaIn3a. Ho 5To nmpomuBaeT cBeT Ha OYEHb BAXKHBIH aCIIEKT,
TaK KaK €ro IOHHUMaHUe KU3HEHHO HEOOXOAMMO IS YSICHEHHUS IPUPOABI UTEPATHBHOTO IIPO-
mecca B riesoM. JlaBpaiite paccMoTpuM ero 6osee mogpooHoO.

HrepannoHHBIA UK pa3paboTKH TpeGoBaHUIA
U IPOEKTHPOBAHUS

B peaspHOCTU AEATENIBHOCTU IO pa3pabOTKe TPEOOBAHMI U IPOEKTHPOBAHMIO JOJLKHBI
OCYIIECTBJIATHCA UTCPATUBHO. Buuisaenue mpebosanuii, ux onpeoesenue u npunamue npoexmnvlx
pewenutt yurauvecku uepedyromes. ITporiecc 3axmodaeTcs: B HEIPEPLIBHOM KPYrOBOPOTE.

Hmeromuecst Tpe6OBAHNS IPUBOJIAT K BBIGOPY ONPEIEICHHBIX
BAPUAHTOB ITPOEKTUPOBAHMUS,

a

TE€ B CBOIO OUEPEIb MOTYT MHUIIUMPOBATH HOBBIE TPEGOBAHUS.

I/IHOI‘I{a MOSIBJIEHUE HOBOU TEXHOJOTHU MOYKET l'[pI/IBCCTI/I K TOMy, YTO MbI OT6pOCI/IM MHO-
JKECTBO IIPEATIONIOKECHUI O TOM, KAKUMH JIOJDKHBI ObITH TPEOOBAHUST; MBI MOMKEM HAWTU COBEP-
IIEHHO MHOM IOAIXOJ, TTepedepKUBAIONIHIT cTapyio cTparermio. (“/laBaiiTe meamkom ydepeM Mo-
Iyab Kauewm/docmyn « 0arnnvin/GUI 1 3aMEHUM €ro HaBUTI'allUOHHBIM MHTepdeiicoM.”) JTo
BAKHBIN M IPaBOMEPHBIN MCTOYHNK N3MEHEHNS TPEOOBAHMI.

Takoii Iporiecc 3akoHOMEpPEH, TTOIBITKA IIOCTYIIATh O-pyromy Oyaer 6e3paccyacrsoM. G apyroit
CTOPOHBI, BO BCEM 3TOM €CTh CEPbe3HAs OMACHOCTD: €CJIM MBI HE JJOCTUIVIM MICTIHHOTO ITOHVMAHMS
IOTPEGHOCTEN 3aKa3UMKa U HE IPUBJICKUIN €T'0 K ITPOLIECCY Pa3paboTKY TPEOOBAHMI (2 MHOT/A Jlaxe
U K IPOLIECCY OHNMAHUS HAIIKX IEHCTBUI IO NHoeKmuposanuio), MOXKET ObITb IIPUHSITO HesepHoe
pemenue. ITpy npaBIbHOM OCYIECTBJICHUN IPOLIECC “HENPEPBIBHOIO IIEPECMOTpa TPEGOBAHNIA 1
ITPOEKTHPOBAHNS SIBJISIETCS IPOCTO (PAHTACTHYECKVIM, TaK KaK MTO3BOJIAET ITOCTOSTHHO COBEPIICHCT-
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BOBATh Hallly CIIOCOOGHOCTH YAOBJIETBOPUTD PEUTHHBIE TOTPEOHOCTH KINEHTOB. FlMeno 6 amom u co-
cmoum cymo pexmusroeo umepamusnozo ynpassenus mpebosarusmu. Ho e naHHbIA 1porecc
OCYIIECTBIIAETCSI HEMPAaBIILHO, MBI TIOCTOSTHHO “TOHSIEMCS 3a XBOCTOM HAINEl TEXHOJNOTUN, U pe-
3yJIbTAThl BECbMa IUIaYeBHBI. MbI HUKOT'/Ia HE TOBOPIUII, UTO 3TO OYJIET JIETKO.

JanpHeHIas XapaKTepUCTHKA TPpeOoBaHUH

HTax, cymecTBYIOT pasindHble “pa3sHOBHIHOCTH TpeboBaHUil. B wacTHOCTH, MBI cCaMTaeM
II0JIE3HBIM BBIACJUTD CIejylomue Tpu Thna (pu3.3).

u (DYHKIII/IOHZUIBHI)IC Tpe6OBaHI/Iﬂ{ IIpOorpaMMHOMY obeclieueHuIo
u Heq)yHKHI/IOHaJIbeIe Tp€6OBaHI/I$K IIporpaMMHOMY obeclrieueHuIo

u OI‘paHI/I‘{eHI/IH IIPOEKTUPOBAHMS

Buabl TpeboBaHmii
[
[ 1

MporpammHble OrpaHnyeHus
TpeboBaHus NPOEKTUPOBaHMS

DyHKUMOHANbHbIE
TpeboBaHus

HedbyHKUMOHanbHbIE
TpeboBaHus

Puc. 23.3. Tunvt mpebosanui

PyHKnyoHaTbHBIE TPEGOBaHNS K POrPaAaMMHOMY 00€CIIeYeHIIO

@DyHKIMOHATBHBIE TPEOOBAHUS ONMCBIBAIOT, KAK BEAET Ce0sl cucreMa. DTH TPeGOBAHUS
06BIYHO OpHEeHTHPOBaHbI Ha JericTBus (“Korza nmosp3osaress geraer x, cucreMa Oy[eT Ae1aTh
y”). BoNbIIMHCTBO NPOAYKTOB M NPMJIOKEHUI, IPEAHA3HAYEHHDIX JUISI BBIIIOJIHEHMS ITOJIE3HON
PabOTLI, CONEPKUT MHOMKECTBO (QYHKIMOHATHLHBIX TPEOOBAaHMII K IMPOrpaMMHOMY obecrede-
Huto. IIporpaMMHOe oGecriedeHre UCIONb3yeTCsl JUIs PEUTN3AIUN GOJbIIE YacTu (pyHKIHO-
HAJIbHBIX BO3MOKHOCTEMH.

ITpu onpeznenennyn pyHKIMOHAIBHBIX TPEOOBAHUI CJIEYET MCKATh 30JI0TYIO CEPEAUHY Me-
KTy CTAIIKOM KOHKPETU3HPOBAHHOU (hOPMYJIMPOBKOI TPEOOBAHMS M CJIMIIKOM OOINEH 1 He-
onHO3HauHOW. Hanpumep, kak mpaBuio, HUM K 4eMy MMETb OOOOIICHHOE (DYHKIIMOHAIBHOE
Tpe6oBaHue ciaeayonero suga: “Koraa Bpl HOKHMMaeTe 3Ty KHOIIKY, CUCTEMA BKIIOYAETCSI U Pa-
6oraer”. C apyroii CTOpoHbI, (pOPMYJIMPOBKA TPEOOBAHUSI, KOTOPAsi COCTOMT U3 HECKOJBKUX
CTPAHML] TEKCTA, IO-BUAMMOMY, CJIMIIKOM KOHKPETH3HPOBAHA, HO MOXET ObITh IIPABOMEPHOII B
HEKOTOPBIX YACTHBIX CJIydasx. Mbl BEpHEMCS K pACCMOTPEHUIO 3TOTO BOIIpoca B Iridie

Oxa3pIBaeTcs, 9TO 60IBIMMHCTBO (PYHKITMOHATHHBIX TPEOOBAHMI MOKHO C(POPMYIHPOBATH
B BHJIE IIPOCTBIX JICKIAPaTUBHBIX ONPEACICHHI Wwin B (hOpMe NPEIE/IEHTOB, KOTOPBIM IOCBSI-
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ImcHa CIICAYyIONIasa riaBa. OnbIT CBUJECTCJILCTBYET, YTO ONPEACICHUEC TpC6OBaHI/IH, cocroduee
"3 OTHOro-ABYX Hpeﬂ]lO)KeHHfI, OOBIYHO SIBJISIETCS HAWIydIrM, KOrja Hy>XHO COOTHECTH I1O-
TpC6HOCTb TIOJIb30BATEJISA C HPUEMJIEMbBIM /IS pa60Tm pa3pa60TqHKa YPOBHEM KOHKPETU3AITNI.

HedyHknnonanbHbIe IporpaMMHbIe TPpeOOBaHHUSA

Jo cux mop B JaHHOI IVIABe NPHUBONWINCH, B OCHOBHOM, IIPUMEPBI N0BCOCHUECKUX
(Pyrcyuonarvivix) TPEGOBAHMIA K CHICTEME, OCHOBHOE BHIIMAHUE B KOTOPBIX YAEIAIOCH BOIPOCAM
BBOJIA, BBIBOJIA 1 00PaGOTKY. PYHKIIOHAILHBIE TPEGOBAHNS ONUCHIBAIOT, KAK CUCTEMA JIOJDKHA BEC-
TH cebsl, KOT/ia el IIPEIOCTABIIAIOTCS ONPEIEICHHBIE BXOHBIE JAHHbBIE YUIM YCTIOBHSL.

Ho aToro HenocTaTtoyHo ISl MOJHOrO ONMCaHusl TpeGosaHuil k cucreme. HeoGxoxanumo
TAKKE YYUTHIBATL CIIEAYIONME XapakTepucTuku, kotopble I'petigu (Grady) (1992) maspan
“HedyHKUUOHANHOIMU MPebosaruim”.

B IIpakruunoctn(Usability)

B Hapexnocts(Reliability)

B IpoussBogurensHocTs Performance)

B BosMoxHOCTb 06cayxuBaHus(Supportability)

9TH TpeGOBAHMS, KAK IIPABIIIO, UCIIOIB3YIOTCS JUIsl OIMCAHKS HEKOTOPBIX “aTPUOyTOB CHUC-
TeMbI” WIA “aTpPUOYTOB CUCTEMHOIO OKPY’KEHHs1 M3 HAIIErO CIOXKHOro ompeneneHus. baaro-
Japst UX yOOHOM KIacCr(UKAIII MBI MOXKEM GOJIBIIE Y3HATH O CUCTEME, KOTOPYIO HEOGXOU-
MO €O3JaTh. PaccMOTPUM KaXKIBIH 13 e peunCIeHHBIX IyHKTOB Goiee HOAPOGHO.

IIpakTHaHOCTH

BaxHo onucarb, HACKOIBKO JIETKO Gy/yIe [I0Ib30BATEIN CMOTYT OCBOUTD JAHHYIO CHCTE-
My. MoxeT OHAOGUTBCS! OIIPEEIUTh PAa3INIHbIE KATETOPUH IOIb30BATEICH: HAYMHAIOIIHE,
“cpenHue”, ONBITHBIE, a TAKKE HErPAMOTHbIE ITOJIb30BATEIN — Te, KOTOPbIE HE BJAAEIOT CBO-
60THO POTHBIM SI3BIKOM “CpeHUX TOJIb30BaTesel, u T.1. Ecam rpeamonaraercs, 9To 3aka3qmnk
Gy/leT IPOCMATPUBATH TPEOOBAHUS U YYACTBOBATH B UX OOCYKJEHMM (@ TaK M JJOJDKHO OBITB!),
cIesyeT Bce TpeGOBaHUsI B 3TON cpepe MUCcaTh HA €CTECTBECHHOM SI3bIKE (OIIMCAHME IPAKTHY-
HOCTHU He MOXET GBbITh B (DOPMe KOHEUHOTO aBTOMATA).

ITockosbKy MPaKTUYHOCTD 3aBUCUT OT TOYKH 3PEHUS HAOIIOAATENSI, KAK OIKCATh TAKOM He-
SICHBII HaGoP TpeGoBaHuii? Huke NpUBOAATCA HEKOTOPbIEC PEKOMEHIAIUU.

B VYkazaTb HEOOXONMMOE BpeMsl IOJTOTOBKH IIOJIB30BATEIS JUISl JOCTVKEHUSI MUHIMAUIBHOM
MPOU3BOJIUTETBHOCTH (Cnoco6HOCTH BBIIIOJIHSITh IIPOCThIE 3a,/:[aq1/1) u onepauI/IOHHoﬁ po-
M3BOJUTEIBHOCTH (CIIOCOGHOCTH BBIIIOJMHATD OObIUHBIE TEKyIue 3anaun). Kak ormeuanocs,
MOTYT TIOHQIOOUTBCST OT/AEIBHBIE OIMMCAHMS ISl HAYMHAIOMIX IOIb3oBaTeneil (KoTopble,
ObITb MOYKET, HUKOI/IA IPEK/IE HE BUJIEIN KOMIIBIOTED) , CPEJHUX 1 OIBITHBIX.

B VYKka3aTh BpeMsl BBIIIOJHCHUS TUIIMYHBIX 337129 WUIM TPAH3AKIUI, OCYIIECTBIISCMBIX KO-
HEYHBIM TOoIb30oBaTesneM. ITpu co3nannm cuCcTeMbl BBOJA 3aKa30B HA ITOKYIIKY, BEPOST-
HO, HauOoJIee TUIMYHBIMU 33a4aMH, BBIIOJHACMBIME KOHCUHBIMU II0JIb30BATECISIMH,
GyZyT BBOJ, YAAIEHUE YIN MOAU(DUKAIINSA 3aKa3a, 2 TAKKE IPOBEPKA COCTOSHIA 3aKa3a.
Ecim nonbp3oBaTeb 3HACT, KAK BBIITOHATD 3TU 33/[a4M, CKOJIBLKO BPEMCHH OH ITOTPATUT
Ha BBOJ TUIIMYHOTO 3aKkaza? Munyty? Ilats munyT? Yac? Koneuno, ato OyzeT 3aBuceThb
OT TEXHUYECKOI peaM3anyu (CKOPOCTH MOJIEMA, MTPOITYCKHOI criocoGHocTH ceth, OIT,
momHocTH L{IT, KoTOphIe COBMECTHO ONPEAEIAIOT BPEMs OTBETA, OGECIICUNBAEMOE CHC-



I'mapa 23. TpeGoBaHHA K IPOrpaMMHOMY 00ecCIeYeHUIO 235

TCMOﬁ), HO BPEM: BBIIIOJHEHUA 33[a9 TAKXKC HANPAMYIO 3aBHMCUT OT HPAKTUIHOCTH
CHUCTEMBI, 1 HY>KHO NMETH BO3BMOJKXHOCTD OIIPEACTNUTD 3TO OTACIBHO.

B CpaBHUTb NPAKTUYHOCTb HOBOM CHCTEMBI C YK€ CYMIECTBYIOIIUMHI COBPEMEHHBIMU CHC-
TEMaMH, KOTOPbI€ U3BECTHBI U IMOJIB3YIOTCSI YCIIEXOM Y Iob3oBaTeaei. MupiMu c1oBa-
MU, TpeGOBaHHME MOXKET BhINIsAAeTh Tak: “HoBast cucrema pomkHa GbITh IIPU3HAHA I10-
AasysiomyM 60bmuHCTBOM (90%) mosb3oBaTesIell TaKko ke MPAKTHYHON, KaK U CyIe-
creytomasi XYZ-cucrema’. Hamomunaem, uto Takue TpeGOBaHHS, paBHO KAaK U BCE
OCTaJIbHBIC, JIOJDKHBI JOMYCKATh BO3MOKHOCTb IIPOBEPKH COOTBETCTBUSE; MBI JIOJDKHBI
OIMCBIBATh TPEOOBAHUE TAK, YTOOBI IIOIb30BATEIN MOIJIM IIPOBEPUTH COOTBETCTBUE
HPAKTUYHOCTH YCTAHOBJICHHOMY HAaMH KPUTEPHIO.

B OroBopuTb CYIIECTBOBAaHHE CHCTEM WHTEPAKTUBHBIX IOJICKA30K, IIPOrpaMM-
MTOMOIITHUKOB, CPE/ACTB MPEeAyNPeXeHNs, PyKOBOACTB MOJNb30BaTENs U JAPyruxX (opM
JAOKYMEHTAIIMH 1 IIOMOIIU, 4 TAKXKE OIPEJEIUTh NX HEOOXOANMBIE (PYHKIHN.

B CrenoBaTh COMIAIEHUAM W CTAHAAPTAM, pa3pabOTaHHBLIM JUIS YETOBEKO-MAIIMHHOTO WH-
Tepeiica. YTo6bI HOBasl CUCTEMA paboTala “NOYTH TAK XK€, KAK Ta, KOTOPYIO S Y’K€ UCIIONb-
30BaI”, HEOOXOANMO CJIEIOBATH COIIACOBAHHBIM CTAHIAPTaM OT MPHJIOKEHNS K IPIUIOKE-
Huio. Hanpymep, BbI MOMKeTe yKasaTh TPEOOBAHME COOTBETCTBUSI OOIIMM CTAHJAPTAM ITPaK-
TIIHOCTH, TaknM Kak cTaHgaptel CUA (Common user access) kommanuu IBM mm
cranapTbl Windows-IprIOsKeH A, OIyO/IMKOBaHHbIe KoMmitaHuel Microsoft.

ITpuMepoM NOUIMHHOrO NpOphIBa B cdepe MPAKTHIHOCTU B KOMIIBIOTEPHOM MUPE MOXKET CIIy-
JKUTh Pa3HAIIA MEXKIy KOMAaHTHBIMU CTpOKamuy orrepanoHHbIX cucteM DOS n UNIX n GUI-
nnTepdeticamu onepanyoHHbIx cucreM Windows n Macintosh. GUI-untepdeiichl 3HAUMTENBHO
YIPOCTIIA HCIIOIB30BAHNE KOMITBIOTEPA JUIS ITOJIb30BATEICH, HE NMEIOIX TEXHIUECKOro 00paso-
BaHus1. Eme oxarv nprvepow sisiisiercst Internet-6poyaep, koTopblii cran oksoMm B Mup World Wide
Web 1 paguxaibHO yCKOpiT ocBoeHre Internet cpeHIM IoIb30BaTeIeM.

BBUIO IPEANPUHATO HECKOJIBKO MHTEPECHBIX IONBITOK CHEIATh Gosee
CTPOTMM BEChbMa PACIUIBIBYATOE MOHATHE MpakTHYHOCTH. Hanbonsmmii nn-
TepeC NPEACTABISIECT TaK HA3bIBaeMblil “bruib o mpasax mnosb3oBaTesnein”
(Kapar (Karat), 1998). ITocneaHsist ero Bepcusi COCTOUT U3 JECATU OCHOB-
HBIX IlyHKTOB.

Bunnb
0 npaBax
nonb3oBaTens

Fiat

1. ITone3oBaresns Beceraa mnpas. Ecim BozHukaeT mpobiemMa ¢ UCIOb30- i &

iid
BAHUEM CHUCTEMDI, TO €0 B CUCTEME, A HE B I10JIb30BATEJIE. J’\/g

2. ITonb3oBaTenb uMeeT IpaBO Ha IPOrpaMMHOC M allllapaTHOE O6CC1'IC‘{€HI/IC, KOTOpoe
JIETKO MOHTUPYETCSI 1 IEMOHTHUPYETCS 0e3 Hera HbIX HOC]ICZ[CTBI/IfI.

3. ITonp3oBaTe b IMEET IPaBO HA TO, YTOOBI CUCTEMA JieTala B TOYHOCTH TO, YTO OOEMIAHO.

4. Ilosb3oBaTeab UMeeT IIPpaBO Ha IIPOCTHIC B MCIIOJIb30BAHNN MHCTPYKIIIN (pyKOBOL[CTBa
IIOJIb30BATEJISI, MTHTEPAKTUBHBIC MJIM KOHTCKCTHO-3aBMCHUMbIC ITIOJCKA3KH, COO6IHCHI/IH 00
onm61<ax) , KOTOPBIC ITO3BOJIAT €MY IIOHUMATh CUCTEMY U1 MICIIOJIb30BATDH €€ JUIST JOCTIDKE-
HUSA JKEJITAEMbBIX HCJ’[CfI, a TAKXKE SCI)CIDCKTI/IBHO M JIETKO BbBIXOJUTDb 13 CJIOKHDbIX CI/ITyaLlI/Ifl.

5. ITosb3oBaresnb nmeer IpaBO Ha BHUMaHME CO CTOPOHBI CCTEMBI, a TAK}KE Ha TO, 4TOOBI
HNMETDH BO3MOJKHOCTD ITOJTYyIUTh OTBET CCTEMbBI HA 3alIPOC O BHUMAHHWHU.

6. ITosb3oBarens MeeT IIpaBoO Ha TO, 9YTOOBI CCTEMA IPETOCTABJIAIA YETKYIO, IIOHATHYIO 1
TOYHYIO I/IHqZ)OpMaL[I/IIO O BBITIOJTHSIEMOU 3aJlay€ 1 €€ BbIIIOJIHEHNU.
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7.

8.
9.

10.

ITosb30BaTeb UMEET IIPABO HA TO, YTOOBI €r0 MH(POPMUPOBAIH O BCEX CUCTEMHBIX TPeGOBa-
HUSIX JIJIs1 YCIIEIHOT'O UCIIOIb30BAHMSI IIPOr PAMMHOTO O0ECIICUEHNST WIIM ANApaTyphbl.

ITonb3oBarensb numeeT IIPpaBO 3HATD O IIpeACIax BO3MOXKHOCTEU CUCTEMBI.

ITonb3oBarenb umeer IpaBo O6IHaTbCH C HpOBafI[ICpOM TEXHOJIOIMH U I10JYy49aThb ITIOJIHbIC
NCYCPIBIBAIOIMINIEC OTBETHI, KOTIA B 9TOM BO3HHUKACT H€O6XOI[I/IMOCTB.

ITonb3oBarenb JOJIKEH ObITh XO3IMHOM TIPOrPaMMHBIX 1 AlIITAPATHBIX TCXHOJIOI‘I/IIt/,I7 a HE
HaO60pOT. HpOﬂyKTbI AOJIKHBI UCITOJIB30BATbHCSI €CTECCTBEHHO 1 MHTYUTHUBHO.

OTMeTHM, 4TO HEKOTOPBIE M3 IIEPEUYNCIECHHBIX ITYHKTOB 110 CBOEH CYTH SIBJISIIOTCSI HEM3Me-
PUMBIMU U HE MOTYT ObITh KaHAuAATaMH B TpeGoBaHus. C APyroil CTOPOHBI, SICHO, YTO 3TOT
JIOKYMEHT MOKET CJIYXKUTb OTIPABHOM TOYKOU IIPU Pa3paboTKE BOIPOCOB U OIIPEJIEIEHUU TPE-
60BaHNI, KACAIOIUXCS MPAKTUYHOCTH MPE/TAaraeMoTo MPOJIyKTa.

Hanexxnoctn

KoneuHo, HUKOMy He HpaBSITCS OIIMOKH, CUCTEMHBIE COOM MM ITOTEPH JAHHBIX, U €CIH
[IOJOOHBIE SIBJICHUSI HUT/IE B TPEOOBAHUSIX HE YIIOMUHAIOTCS, MIOJIb30BATEIb, €CTECTBEHHO, MO-

XKET IPeIIIOoNoKUTh, YTO UX He Gyger BoBce. Ho B coBpemMenHOM Mupe
J2KE CaMblil ONTHUMUCTUYECKN HACTPOCHHBIN IOJ30BATEIb 3HACT, UTO
ommMOKA U cO0M Heu3deXHbIL. Takum 06pa3oM, B TPEGOBAHUSX CJIEAYET
yKa3aThb, B KAKOI CTEIIECHU CHUCTEMA 003aHa BECTU Ce0sl IPUEMIEMbIM JUISI

I10JIb30BATEIA 06pa30M. Kaxk IIPpaBHJIO, 3CCH OIMMCHIBAIOTCS CACAYIOINE aCIICKThI.

Aocmynnocms (availability). Crucrema fo/pKHA GBITH JOCTYIIHA JJISl OIIEPAIMOHHOIO HC-
MOJIb30BAHMS B TCUCHHE YKA3aHHOTO BPEMEHH (B IPOLEHTHOM BbIpakenuu). MHoraa
TpeGOBAaHNE MOXKET YKa3bIBATH HEIIPEPBIBHYIO “NONstop” JOCTYIHOCTb, T.€. 24 Yaca B cy-
TKH, 365 nHeit B roxy. Ho wame MoxkHO BcTpeTuTh yKaszaHue 99-mporeHTHON mmm 99.9-
IIPOIIEHTHOM JJOCTYITHOCTU MEX/Ay 8 yacamMu yTpa U IOoayHOublo. OTMETHM, 4TO TPeGo-
BAaHUA JOJDKHBI YKAa3bIBATh, YTO TOHUMAETCA MO “mocTynmHOCThIO”. O3Havaer mm 100-
IPOIEHTHAs! JJOCTYIIHOCTb, YTO BCE IIOJIb30BATENHN JIOJDKHBI MMETh BO3MOXKHOCTb HC-
MTOTH30BATH BCE CUICTEMHBIE YCJIYTH B II000€ BpeMs?

Cpeonee pems mencdy omxasamu (Mean time between failures, MTBF). OHO OGbIYHO YKa3bIBACT-
s B Yacax, HO MOXET TakKKe YKa3bIBaThCH B JHHX, MECALAX WIMA FOfiaX. 31ech TOXKE Hy)KHA
TOYHOCTB: TPEOOBAHNS JOJLKHBI YETKO ONPEJIEIATD, YTO TOHMMAETCS IO, “cooeM”.

Cpeonee spemsa soccmarosaenus (mean time to repair, MTTR). Kax gonro cucreme paspe-
maeTcss He paborars nocie c6oa? MTTR MoxeT nMeTh HECKOTIbKO 3HAYECHUIL; HAIIPU-
Mep, I10JIb30BATEb MOXKET yKa3aTh, 4T0 90% BcexX CHCTEMHBIX COOEB JOJDKHBI TMKBU/IH-
poBatbcs 3a 5 MunyT, a 99.9% — B TedeHue yaca. BHOBb BakHA TOYHOCTD: TPeGOBAHUS
JOJDKHBI UETKO YKa3bIBATh, O3HAYAET JIU BOCCTAHOBJIEHIE, YTO BCE IOIL30BATEIN CHOBA
GyIyT UMeTb BO3MOXKHOCTb ITOJIy4aTh AOCTYI KO BCEM YCJIyraM, MUIM JOIyCKAeTCH dac-
TUYHOE BOCCTAHOBJICHUE.

Tounocms (accuracy). Kakas TOYHOCTb TpeOyeTCsi CUCTEMAM C YUCJIOBBIM BbiBogoM? Ha-
IpUMep, JOJDKHBI JIA PE3Y/IbTAThl B (PUHAHCOBBIX CUCTEMAX GbITh C TOYHOCTBIO JIO IIeH-
HU WU JJoJIIapar

Maxcumansrwoii Koagduyuenm owubox. Kax npaBmio, BBIpAKAETCS KAK YUCJIO OMHOOK,
HNPUXOJSIIEecs Ha ThICAdy cTpok Kopakfugs/KLOS) wm Ha ogHy yHKIMIO.
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B Koauvecmso pasnuunsix owubox. OOBIMHO OIMMOKI JEISTCS HA HE3HAYUTETbHBIE, CEPhE3HBIE
U KpUTHYeCKe. 31eCh TAIOKEe BAKHBI YETKHUE OMPEeICHIs: TPeOOBAHUS TOLKHbI OIpese-
JISITh, YTO HOHUMACTCSI ITOJ, “KPUTUYECKOM OIIMOKOI — IOJIHAS [IOTEPsI JAHHBIX I HEBO3-
MOYKHOCTB HICIIO/Ib30BATDH OIPEAEICHHYIO YACTD (PYHKIIMOHUIBHBIX BO3MOXKHOCTEH CUCTEMBL.

B HexoTOpbIX CiIydasx TPeGOBAHHSA MOIYT YKA3bIBaTh HEKOTOpBbIE “OpPHEHTUPOBOYHbIC”
METPUKH HAJEXHOCTU. THUINMYHBIM IIPUMEPOM 3TOTrO SIBJISETCS HUCIOIB30BAHHE HEKOM
“METPUKH CJIOKHOCTH® JUIi OLICHKM CJIOKHOCTH Y, TEeM CaMbIM, IIOTEHIMAIbHOI
“omm6oYHOCTH MPOrPaMMEI.

HPOI/ISBOAI/ITCJIBHOCTB

K Tpe60BaHI/IﬂM HpOI/ISBOﬂI/ITeJH)HOCTId)6bI‘IHO OTHOCHUTCH Cieayloniec.

u BpeMH OTBETA JUISA TPAH3AKIIMU: CpeHee, MAKCUMAJIbHOC

u HpOl’IYCKHaﬂ CIIOCOOHOCTD: YMCJIO TpaHSaKHI/II‘/)I B CEKyHAY

B EMKOCTb: CKOJIBKO IT0JIb30BaTEJICH 1IN TpaHBaKL{I/If/i MOJKET O6CJ'Iy}KI/ITb cucremMa
|

Pexxumbl cHrkeHUST ITPOM3BOAUTCIAbHOCTHU: JOITYyCTUMbIC PEIKHNMbI pa6OTbI IIpu yXy/Iie-
HUM ITaPpaMETPOB CUCTEMbI

Ecin HOBas cucreMa JOKHA COBMECTHO C JIPYTMIMH CHCTEMAMH WA IPUIOKEHUSAMU HC-
[I0JIb30BATh ammaparHbele pecypebl (LI, mamsaTh, KaHAIbI, AMCKOBYIO IAMSTDh, CETEBOM AUara-
30H YaCcTOT), MOXKET TaKKe IOTPe6OBATLCS yKa3aTh, HACKOJABKO “IMBUIM30BAHHO OHA Ce€0s
IIPU 5TOM BeJeT.

Bo3MmoxxkHOCTB 06CJIy)KI/IBaHI/l5[

B03MOXHOCTD OGCIYKUBAHUS 3AKIIOYACTCS B CIIOCOGHOCTH JIETKO MOAM(UIIPOBATH IIPO-
rpaMMHOE 0GECIIEUEHHE C LIEJIbI0 BHECEHUS! I3MEHEHUI U MCIIpaBJeHMil. B HeKoTopbIx npes-
METHBIX O0JIACTSIX MOKHO 3apaHee IPEIBUAETh BEPOSTHYIO IPUPOAY OyAyIIMX M3MEHEHHI, U
TPeGOBAHMS MOTYT COJIEPXKATh YKa3aHUE “BPEMEHU OTBETA  T'PYIIIbl HOAJECPKKHU JJIs IIPOCTBIX,
CpeaHI/IX " CJIOKHBIX H3MCHCHHﬁ.

ITpearonoxuM, MbI CO31aEM HOBYIO CUCTEMY pacdeTa 3apaboTHOM IuiaThl. OHO 13 MHOTUX
TPeGOBAHMII K TAKOM CHCTEME COCTOUT B TOM, YTO OHA JOJDKHA BBIYUCISTBH YAEPXKUBAECMbIC
IIPAaBUTEIBCTBEHHBIC HAIOTH JUIS KXA0ro padoTHHKa. ITonb3oBaTenb, KOHEYHO, 3HAET, YTO
HpaBI/ITCJI])CTBO Ka)KﬂbIﬁ TOoJ, MCHSIET aJII‘OpI/ITM BbBIUYUMCJICHUS HAJIOI'OB. STO N3MCHCHUEC 3ana-
T'MB2AET J[BE BEJIMUMHBI: BMECTO yAEpKaHUsl X IIPOIEHTOB OT 00IIeil 3apaboOTHOM ILIaThl paboT-
HUKA, HO He Gostee $P, HOBBIIT 3aK0H TpebyeT yaep:kanust Y IpOLEeHTOB, HO He Goiee $Q. Takum
06pa3oM, TpeGoBaHHE MOXHO COPMY/INPOBaTh Tak: “MoanuduKanuy CUCTEMBI C IEIbIO 3a/1a-
HIS HOBBIX KO3((PUIMEHTOB HAJIOTOOOIOKEHHS JIOJKHBI OCYIIECTBISATLCS KOMAHAOH B Tede-
HIUE OJJHOTO JIHSI IIOCJIE ITOJTyYEHUS YBEAOMIECHUS OT O(PUINAIbHBIX BAACTEN

Ho npeationoxuM, 4To HATOroBast MHCIEKIUS IEPUOJUICCKI BHOCUT B JAHHBIN AJITOPUTM
IIONPaBKM, AHAJIOIMYHbIE ceaytomeii: “/Iis yiepmieii ¢ rosy6bIMU IJIa3aMy CTaBKa HAJIOr000610-
JKEHUsI JJOJDKHA COCTABJISATH Z IPOLEHTOB, HO He Gonee $R”. TTogo6Hble MOANPUKALMK CIIOXK-
Hee IPEyCMOTPETh B IIPOrPAMME; XOTSI MOXKHO ITOIIBITATHCS CAEIATh €€ MAKCUMAIBHO I'MOKOI.
Komanza, BEpOsITHO, COITACUTCS, YTO AAHHAST MOAM(HUKALNS IIOIAIAET B KATETOPUIO N3MEHE-
HUI “CpeIHEro YPOBHS” CJIOKHOCTH, JUIsI KOTOPBIX TPEOOBAHNE MOXKET 3a/1aBaTh BPEMsI pearu-
POBaHUSI— OJHA HEJEIS.

IIpeacraBum cebe, 4TO NEpE] HAYIOM IIPOEKTA MEHEKED OT/E/IA 3apaGOTHOM ILIAThI CKa-
3L “Bo3aMOKHO, MBI OyZeM pacHIIpsiTh cpepy Hallel AesTeJIbHOCTH. B aTOM ciydae HyxHO
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HMETh BO3MOKHOCTB CJIEJIATh TAK, YTOOLI aITOPUTM BBIUMCICHHUS YACPKUBAEMOTO HAJIOTA OT-
paxkan geiicTByiomee 3akoHOAATeNbCTBO Ppanrym, I'epmanun wm I'orkonra”. Ecim npero-
JIOKUTD, 4TO TaKOEe “TpeGoBaHUEe” BOOOIIE UMEET CMBIC], €T0 MOKHO C(hOPMYIHUPOBATH TOIBLKO
B BH/Ie HAMEPEHUI U 1eJIelt; 1 GYJIeT CJI0KHO U3MEPUTD U IIPOBEPUTD €0 BhINOTHEHNE. UTOGBI
I[CfICTBHTCHbHO TIOBBICUTH BEPOSATHOCTDH BO3MOXHOCTHU O6CJIY)KI/IBaHI/I$I CHCTEMBI B ,Z[aHHOﬁ cu-
Tyallud, HY»KHO HOTPeGOBATh MCIIOIb3OBAHUS ONPENENEHHBIX A3BIKOB IPOrPAMMUPOBAHUS,
crcTeM yrpasieHus 6azamu JaHHbIX (CYBJ]), mporpaMMHBIX CPeJCTB, CTAHAAPTHBIX IIPOLE-
Jyp MOAJEP:KKM, CTWIEH U CTAaHJAPTOB MpOrpaMMupoBaHud U T.A. (B aToM ciydae, kak MbI
YBUAUM Jajiee, Tp€6OBaHI/ISI, B I[CfICTBHTCJIbHOCTH, CTAaHOBSITCSA OTPAHUYCHUSIMI ITPOCKTHUPO-
BaHuA.) Henbast yTBepsKIaTh, UTO B PE3yJIbTaTE CUCTEMA CTAHET JIETKO OOCIYKUBAEMOM, HO, MO
KpalfHel Mepe, MBI MOKEM IIPUOIU3UTHCS K IIEJIH.

OI‘paHI/I‘IeHI/Iﬂ ONPOEKTUPOBAHUA

Oepanuumuﬂ npoeumupoeanuﬂ, KaK ITPpaBHJIO, KACAIOTCSA BAPHUAHTOB ITPOCKTUPOBAHMA CHC-
TEMbI WIN IIPOIECCOB, MCIIOJIB3YEMbIX ITPU €€ ITIOCTPOCHH. Hruxe KPaTKO OIIMCAHbI PA3INTIHbIC
(l)OpMI)I OFpaHI/I‘{CHI/Iﬁ IIPOEKTUPOBAHMA.

B Hexoe TpeboBaHue, KOTOPOE LOIYCKAET HECKOIbKO BAPUAHTOB IIPOEKTUPOBAHUS; IIPO-
€KT SIBJISIETCSI OCO3HAHHBIM BBIOOPOM CPEAM 3TUX BAPHAHTOB. Eciu 3TO BO3MOXKHO, XO-
TeJIOCh Gbl HE YKA3bIBATh KOHKPETHBIN BAPHAHT B TPEOOBAHUSX, A OCTABUTDH BLIGOP 3a
Pa3pabOTIMKAMU, TaK KAK OHH CMOTIYT JIy4Ille OI[CHUTb TEXHUYECKUE 1 SKOHOMHUYECKUE
XAPAKTEPUCTUKN KLKAOrO BapuaHTa. ECIM MBI He OCTaBIseM BO3MOXHOCTU BBIGOpA
(“Ucmronbzoars CYB/[ Oracle”), BO3MOXHOCTH MPOEKTUPOBAHMS CY)KAIOTCS, YTPAUH-
BAETCsI TUOKOCTD U CBOOO/IA pa3pabOTKU.

B Tpe6oBaHue, HalaraeMoe Ha Iporecc co3ganus nporpammel (“IIporpammupoBars Ha
VB” win “Ucnonb3oBarbXYZ-6u6IM0TEKY KIACCOB).

Kaxk 65110 T0Kazano B mpuMepe ¢ Visual Basic, HCTOYHUKN 1 IPUYHHBI TAKUX OTPAHITICHINA
MOTYT OBbITh PA3TUYHbI, ¥ PA3PaGOTUMKU MHOT/A BBIHYKAE€HbI IPUHUMATDL UX, HE3ABUCHMO OT
TOTO, HPABSATCA OHU MM WJIN HET. Ho Baxxno OTACIATH UX OT OOBIUHBIX Tpe6OBaHHﬁ, TaK KakK
MOZI0GHbIE OrPAHUYEHNUST MOTYT ObITH JJOCTATOYHO MPOM3BOILHBIMU, OHH MOTYT GBITH O6YCIIOB-
JIEHBI TIOMUTHYECKIMHI COOOPAKEHHMAMY, A TAKKE MOTYT IOABEPraThCsl U3MEHEHUSAM I10 Mepe
Pa3BUTUA TEXHOJIOTHM.

PaccmoTpum onpesenenue.

Oepanuumuﬂ NPOEKMUPOBAHUS HANALAIOMES HA NPOEKM CUCMEMDBL UAU NPOYeEcCHl, ¢
NOMOWBI0 KOMopoix cucmema cozdaemca. Onu He AUAIOM HA 8HeUHee NOGedeHUE CUC-
memovl, HO OOANCHBL BLINOAHAMBCA OASL YOOEBACMBOPEHUA MEXHUMECKUX, 0eA08BLX UAU
KOHMPAKMHDIX 00A3aMEABLCME.

Mo:xHO YKa3aThb CJIeayiomue HCTOYHNKN OI‘paHI/I‘lCHI/Iﬁ ITPOEKTUPOBAHM

B Onepanuonssie cpeabtdIpozpammos nuwymes na Visual Basic.

B CoBMECTUMOCTD C CYMIECTBYIOIUMU cUCTeMamMu: TIpusodcerue 00ANCHO 8BINOAHAMBCA KAK
HA HOBOU, MAK U HA NpexcHell nawel niamgpopme.

B [Ipurragaeie crangaptel: Henoavsosams oubauomexy xaaccos us Developer's Library 99-724
na xopnopamuenom cepsepe I'T.
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B KopropaTuBHbIe MPAKTUYECKUE HAPAOOTKU U CTAHAAPTHI: J0ajcna 00ecnewusamvcs co-
BMeCTUMOCTTS ¢ Cywecmayiouel 6asoil danwvx, Hcnoassosams cmandapmov npospammuposa-
nus C++,

Eme ogauM BaKHBIM UCTOUYHUKOM OIPAHUYCHMI IPOEKTUPOBAHUS B~
JISIIOTCSI pa3HOOOpa3Hble€ MHCTPYKIMH M CTAHAAPThI, KOTOPBIM IOAYNHSIET-
cst pa3paboTKa npoekra. Harpumep, pazpaboTka MEAUIIMHCKUX IIPOAYKTOB
B CIIA perymupyeTcsa MHOXKECTBOM HHCTPyKIuil u crangaproB FDA
(YnpaBnerne o CaHUTApPHOMY Ha/30py 32 MPOAYKTAMH U MEAMKAMEHTa-
MH), KOTOPBIE KACAIOTCSI HE TOJIBKO IPOJYKTA, HO U IPOIIECCA €0 Pa3pabOTKU M JOKYMEHTHPO-
BaHnd. Cpeay opraHu3anuii, MHCTPYKITUSAM U CTAaHAAPTaM KOTOPBIX JODKHO OTBEYATh ITPOEK-
TUPOBaHUE, MOKHO YKa3aTh CATyIOIINE.

B VYmpaBieHue [0 CAHUTAPHOMY HaJ30py 32 IPOAYKTaMH U MegukamMeHTaMHIDA)
®eaepanpnas npasuTenbcTBeHHas komuccus CIIA o cpencrsam ez CC)
Munucrepcrso o6opons DOD)

MexyHapoHAs OpraHU3anMs 1o cTaHaapTusanuu$O)

JlaGopaTopuu 110 TexHuke 6esomacHocTUL)

Kak npasuio, copMyiupoBaHHbIE B BU/I€ PA3HOOOPA3HBIX MHCTPYKIUI IIPOEKTHBIE Orpa-
HHUYEHUA 3TOrO THUIIA CJIMIIKOM JJIMHHDBIC, ‘-ITO6I)I "X MOKHO 6I)IJIO HeHOCpeﬂCTBCHHO BKIIOYUTD
B TpeGOBaHUs. B GOIBIIMHCTBE CIydaeB JOCTATOUHO BHECTHU UX B CIIMCOK OTPAHUYEHUI IPOEK-
TUpOBaHMS B opme ccviiok. Takum obpasom, TpeboBaHME MOXKET UMETh BUJ: IIpozpamma 6y-
dem noanocmuio coomsemcmeosams cmandapmy TuV Software Standard, pasdeavt 3.1-3.4.

OzHAKO NPH BKIIOYEHUN HOJOGHBIX CChLUIOK TOKE MMEETCS OLpeAe/ICHHbI pruck. HyxHo BHU-
MATEJIbHO CJIEUTD 32 TEM, YTOObI BKIIOUATh KOHKPETHBIE, IMEIOIIYE OTHOIIECHIE K JIE/Ty, a HE OOII1e
ccoutky. Hammpuvep, ofaa cepitka Buga Ilpodyxm doasicer. coomsememeosams cmandapmy 1ISO 601 dax-
THUYECKU “CBSDKET Bl IPOJYKT CO BCEMU CTaHJAPTaMM JOKyMeHTa. OObIMHO CIEAYET CTPEMUTHCS
HAWTH “307I0TYIO CEPEAUHY MEKIY YPE3SMEPHOM 1 HEAOCTATOUYHON KOHKPETU3AIUCH.

ITpakTiyecku Bce NMPOEKTHI OyAyT MMETh TE FUIM MHBIEC OIPAHUYCHUS IPOEKTHPOBAHMS.
IIpu pabore ¢ HUMH MbI IIPEJIAracM PyKOBOJCTBOBATHCS CICAYIOINMHI PEKOMEHALIUSIMH.

B Cienyer OoTIMYaTh UX OT Apyrux TpeGoBanuil. Hampumep, eciu mporpaMmHblie TpeGo-
BaHUSI 00O3HAYEHBI APbIKOM “SR” (software requirement), A1 orpaHUYEHMIA ITPOEK-
TUPOBAHMS MOKHO MCIIONB30BaTh ApiabIk “DC” (design constraint). MoxHO Taxxe 0
IBITATBCSA PAINYATh UCTUHHbBIE OIPAHUYCHUS IIPOEKTUPOBAHUSA U PErYIHPYIOIHE Or-
PaHUYEHMs, HO Mbl IPUIUIA K BBIBOAY, YTO 3TO PEIKO OBIBACT IIOJIE3HO U MOXKET
IPHUBECTH K HEIIOMEPHBIM 3aTpaTaM Ha IOAACPIKKY.

B Jlydie BRIOYUTD BCE OIPAHIMYEHUS] IIPOCKTUPOBAHIS B CHELMAIBHBINA pas/iesl akeTa Tpe-
GOBAHMIA MJIM UCIIOIB30BATD CIICLUAIBHBII aTPUOYT, YTOOBI UX MOYXKHO ObLIO JIETKO COOpATh
BMecTe. DTO II03BOJIUT P HEOOXO/MIMOCTH JIETKO HAXOAUTD UX V1 EPEeCMATPUBATD.

B Heo6xoauMo yKa3pIBaTh MCTOYHUK KLKAOIO OrpaHHUYeHUs IpoekTiupoBanus. Torxa Bbr
CMOJKETE MO3KE BEPHYTHCS K O0CYKICHUIO 3TOro TpeboBanus. “Tak, aTo orpanudenue
noctynwio or buuia us oraena mapkerusra. Jlasaiite morosopum ¢ HuM 06 stom!” Ec-
JI IMEIOTCSI CCBUIKA HAa HEKHE CTAHJAPTBI, CJEAYET COCTABUTH CIIEIMATLHYIO GUOIIO-
rpacuyeckyio cupasky. Torga B 6yaymem 6yeT Ipoie HAlTH JAHHBIH CTAHAAPT.
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B Cienyer ZOKyMEHTHPOBATb OOBSICHEHUS JUIsSI KAKIOTO OrPAHUYCHHS TPOCKTHPOBAHUSI.
3anucpIBaiiTe OJHO-ABA NMPEIJIOKEHNs, OObICHSIIONE, IOYeMy TO IJIH HMHOE OrpaHU-
YeHUE IPOECKTHPOBAHNUSI HATATAETCS HA IPOEKT. DTO IIOMOXKET BaM IIO3THEE BCIIOMHUTD,
YTO MOCTYXKIIO MOTUBOM ISl HUTOXEHHS KOHKpeTHOro orpanudenus. Kax cienyer us
HAIIIETO OIIbITA, IPAKTUYECKU BCErAA BO3HUKAET BOnpoc: “TloueMy Mbl HAUTOMKIUIN 3/1€Ch
3TO orpaHuyeHue?”. JIOKyMEHTHPOBAHUE IOSICHEHUIT 1o3BossieT Gosee 3p¢PEKTUBHO
paboTaTh C OrpaHUYEHUSIMU IIPOEKTUPOBAHUS HA Gosiee MOo3HUX (ha3ax MPOEKTa, KOraa
0 HUX (HEU30EKHO) 3ai/IET peyb.

ABAAIOTCSA TN OTPAaHUYEHUSI NPOCKTHPOBAHUSA UCTHUHHBIMHU
TpeGoBaHUAMH?

MOXXHO CUMTATh, YTO OrPAHUYEHHS IIPOCKTUPOBAHMS HE SIBJISIOTCS TPEOOBAHUSMU K IIPO-
IPaMMHOMY O0ECIICUYCHHIO, TAK KaK OHM HE IPEACTAB/ISAIOT HU OAMH U3 ISITU IYHKTOB HAIIETO
c1oxHOrO onpejeneHus. Ho xorza orpaHnyeHne nNpoeKTUPOBAHUS IOAHUMACTCS O YPOBHSI
IIOJIHOIPABHOTO IOJTUTUYECKOrO, TEXHIYECKOTO WA OU3HEC-YCIOBUSI, OHO OyAET YAOBJIETBO-
PSATH HAIEMY ONPEAECICHHIO, KaK HEYTO, HEOOXOAMMOE /ISl “COOTBETCTBUSI KOHTPAKTY, CTAH-
JlapTy, cuenuUKAIIY WK JPYToif (pOPMATBLHOM JOKYMEHTAITHI

B Takux ciyyasx npolie BCEro TPakToBaTh OrPAHNYECHUE IIPOCKTUPOBAHMS TaK, KaK JI000e
Jpyroe TpeGOBAHUE, U YAOCTOBEPUTHCS, YTO CUCTEMA IPOCKTUPYETCS. U Pa3pabaThIBACTCS B CO-
OTBETCTBMH C 3TUM orpaHudeHreM. OJHAKO BCEr/a CJIEJlyeT CTPEMUTBCS K TOMY, YTOOBI TAKUX
OrpaHUYEHUIN ObUIO KAK MOXKHO MEHBINE, TAK KAK UX HAIMYME MOXKET 3a4aCTyI0 OrPAHUYIHUTH
Halll BBIGOP IIPH pPeaIU3alii APYrUX TPEOOBAHUI, HEIOCPEACTBEHHO BBIOJHSIOMMUX ITOTPEs-
HOCTU MOJIb30BATEIS.

IToyunrenbHas ucropus

Mb! pabotamu ¢ kommnanueit Fortune 500, xoporo U3BecTHOIM B OTpacy Girarofaps ee
IIPUBEPKEHHOCTU TIporieccy u nporeaype. IIpeacrasbre cebe Hae yauBieHHUE, KOIAa
MbI OOGHAPYKIIN, 94TO paboTa KOMIIAHUU IO COOPY TPEGOBAHUI OJIHOCTHIO ITAPAIH30-
BaHa M3-32 TOTO, YTO KOMaH/ia HE MOKET IIPUITH K COIJIACHIO O TOM, SIBJISIFOTCSI JIX OIIpe-
JAEJICHHbIC TpC6OBaHI/Iﬁ q)yHKI_II/IOHaJIbeIMI/I, HeprHKLII/IOHaJIbeIMI/I i OrpaHm4de-
HUSIMH TIPOCKTUPOBaHMs. B pesyibraTe CIIOCOGHOCTb KOMAHJbBI JBUTAThCs BIIEPEH B
OCYIIECTBJIEHUH IPOEKTA OKA3a1ach I0J BOIPOCOM U3-3a MIphl ¢IoB! MBI cKkazamu ko-
MaH/I€, YTO HEBKHO, KAK 3TO HA3bIBAETCS, JaBAITE IIPOABUraThCS XOTh B YEM-HUOY/b.
Mopanb Takosa. HazHauenne xraccuuKanyy B TOM, 9TOOBI CTUMY/IMPOBATH MBIILIC-
HU€, IOMOT'aTh IIPU IIOMCKE “HEOTKPBITBIX PyUH’, X B TOM, YTOOBI IIOMOYb ITIO-Pa3HOMY
BOCHPUHUMATE 3TH Bely. Ho B jeiicTBUTEIbHOCTH KIacCH(pUKAIUSA HE UMeeT 3HaJe-
HUsI, €CJIM BBl IOHUMAETE, YTO TPEOGOBAHUS — 3TO HEUTO, C YEM BAC WJIU CHCTEMY OyAyT
cpaBHUBaTh. IlpennouyTuTenbHee ABUraTbCA BIIEPES, (HyCTb U C HECOBEPIIEHHOI opra-
HU3AIMEN), YeM TONTAThCs Ha MECTE, pa3padaThiBasi IUIAH COBEPIICHHOIO Pa3OHEHUs
TPe6GOBAHMII ITO KATETOPHSIM.
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Hcnoab3oBaHue “rouyepHux”’ TpedGoBaHUN
JIJIS1 HOBBINIIEHU S YPOBHSI KOHKPETH3 AU

MbI OGHAPYKIUIA, YTO MHOTHE IIPOEKThI BBIMIPAIOT OT HCIIOIB30OBAHISI KOHLICIIIUK J0uepHux
mpebosaruti B KAU4ECTBE CPEACTBA JIOIOIHEHUSI HEKUX 6a3oBbIX TpeGoBaHuil. Jouepree mpebosarue
CYHCUMN O/, NOBBIUEHUS YPOSHA KOHKPEMUSAUUU, 8bIPAKNCEHHO20 8 POOUMECKOM MPEOOBAHUU.

Paccvorpum npumep. B aToT pa3 Mbl GyeM UCIIONb30BaTh B KAYECTBE WLTIOCTPAIIUU IIPU-
Mep U3 06JIaCTH ammapaTHoro obecredenus. Ilpeanonoxum, Bl pa3pabaTbIBacTe 3IEKTPOH-
HBIIl IpUGOp, paboTalomuUil OT CTAHJZAPTHOH 3yekTpoceTd. VIHBIMM CI0BaMu, ITOJIb30BATEb
COBMPAETCS] TIOMECTUTH IPUOOP B OTBEpCTHE B cTeHe. Bosamkaer Bompoc: “Kax cpopmympo-
BaTb TPEOOBAHUS, KACAIONIMECS IINTAHMS JAHHOTO IPU60opar?

CoBepIIeHHO €CTeCTBEHHBIM ABJIAETCA ciefyiomee Tpebosanne: “Ilpnbop momken pabo-
TaTh OT CTAaHAAPTHOM 3nekrpocetu CepepHoii AMepukn”. Ho 4To 310 3HaunT? Bamm nxxeHe-
PBI 3a6pOCAIOT BaC BOIIPOCAMU O HANPSKEHUH, TOKe, yacToTe U T.J. KoHeyHo, BBl MOXeTe Ie-
penucarb TpeGOBAHME TAK, YTOOBI OHO COJEPKAT0 BCE HEOOXOAUMbIE JCTAIN, HO BbI, BEPOSIT-
HO, OGHAPY)KUTE, YTO BKIIOUEHNE BCEX TEXHUYECKUX XAPAKTEPHCTHK CKPLLIO II€PBOHAYAILHYIO
11eJIb TPeOOBAHUS. B KOHIlE KOHIIOB, BBI IIPOCTO XOTEIU, YTOOBI IPUGOP paboTall, €CIN €ro Io-
MECTHUTb B OTBEPCTHE B CTeHe!

B TakoM cirydae BbI MOXKETE CO3/[ATh HECKOJIBKO TPEOOBAHMIA JUIS 3aIaHUs HAITPSDKEHUS, TOKA,
YaCTOTBI U T.J. DT TPEOOBAHUS CJIEAYET pacCMATPUBATh Kak “modepHue” orpese-
JIEHHOT'O POJIUTEIBCKOTO TpeboBaHusl. B sanbHelineM Mbl Gy/ieM YacTo MCIOMb30- | Popurensckoe
BaTb OTHOIIEHUA “POJIUTENPEGEHOK” B MEPAPXIUIECKOI CTPYKTypE TPEGOBAHUIA. Tpeozatie

Taxum 06pa3oM, crenudHKays SHEPreTHIeCKIX IIOTPeGHOCTE! JAHHOTO IIpUGo-
a OyZIeT BBITJISIZIETD CIIE, M 0OpazoM.
PRGUCT BBCT: 0D op

Podumenvcroe mpebosarue. I1prbop momkeH padoTaTbh OT CTAHAAPTHOMN
;
snexTpoceTu (€BepHOU AMepuKu.

Houepree 1. TlpuGop momkeH paGoTaTh MpU HANPSKEHHH B IHANA30HE XXX—YYY
BonbTAC.

Houepree 2. ]I HOPMIBHOTO (PYHKIMOHUPOBAHUS IPUGOP AO/LKEH MOTPeGIATD He
6oseexxx AC ammep.

Jouepnee 3. TIpuGop HomkeH paboTaTh TaK, KAK YKa3aHO B CIEIM(UKALUHI, €C/IH
BXOJIHAs YACTOTA BAPbUPYETCS B IPEAEIAXX—YY repil.

Hcnosnb3oBaHue JOYepHUX TPeGOBAHUIL ABJISETCHA CIIOCOOGOM THMOKOTO PACHIMpEHHs U JO-
IIOJIHEHUSI CHEIU(UKAIII U OJHOBPEMEHHO OOECIIEUNBAET KOHTPOIb IIYGHHBI IIPEICTABIISIC-
MBIX fieTasteil. B Halem npuMepe ecTeCTBEHHO IPEeCTABUTD CIELM(UKAIIUNIO BEPXHETO YPOBHS
B TAKOM BHJI€, YTOOBI ITOJIB30OBATEH MOIJIU JIETKO IOHATH ee. B To xe BpeMs pa3paboTymku
MOIYT IPOCMOTPETH IOAPOGHbIE JOYEPHHUE CIEU(UKALNN, YTOObI YOEIUThCS, YTO OHU IIO-
HUMAIOT BCE JETAIN PEaIN3ALIMH.

ITO MOHATUE MOXKHO HCIIOIb30BATh U B TOM CJIydae, eCId HeOOXOAMMA JaIbHEIas KOH-
KkpeTuzarysi. Harmpumep, J1erko npencTaBuTh cebe CUTYyaInio, Korja “modepHee” TpeboBaHME B
CBOIO OYepe/b CTAHOBUTCS “POAUTEIBCKUM” JUIsI CJIEAYIOIIEro YPOBHs AeTanusanuu. Jpyrumu
CJIOBAMH, MOXXHO PACHIUPATH UEPAPXUIO Jajee, JO TAKOTO YPOBHS JETATU3AIUU, B KOTOPOM
HYXJAETCS IPOAYKT.

Pooumenvckoe:
Jlouepneel:
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BnyuaTroe 1:
BnyuaToe2:

Ho u 31ech HEOGXOAMMO CEIaTh HEKOE IPEIOCTEPEKEHNE. XOTs MIOHATHE JOYCPHUX Tpe-
6OBAaHMI1 YPE3BLIYAHO II0JIE3HO, HEOOXOAUMO U36EraTh CIUIIKOM GOJIBIIOrO YHC/Ia HepapXu-
YECKUX YPOBHEH J€TAIM3AIMH, IPOCTO ITIOTOMY, YTO BBI 3aIyTACTECh B MACCE MUKPOCKOITHYE-
CKHX JieTajlell ¥ IoTepseTe HePCIeKTHBY OCHOBHOI eu nob3osarenst. Kak ciaenyer us name-
rO ONbITA, /I GOJBIIMHCTBA IPOCKTOB JOCTATOYHO OJHOTO IIOAYPOBHS JAcTatu3aiuu. B
KpaliHEM CJIy9ae MOKET OKa3aThCs MOJIE3HBIM IIEPEUTU K ABYM IOAYPOBHAM — “IOUEpHEMY” W
“BHy4aTOMY — HO BPSLJ| JIU TOHAJZOGUTCS CIyCKATHCS HEDKE STOTO YPOBHS JICTATU3AIHH.

OpraHusanusa Jo9epHAX TPeGoBaHUI

MbI OGHAPYKIUIM, UTO JIy4Ile BCETO HE OTAC/SITh JOUEPHIE TPEGOBAHUS OT POSUTEIBCKIX,
a BKJIIOYATh UX B IIABHBIH aKeT TPeGOBAHMIA.

YTo06b! IIpU YTEHUU IIPOIIEe GbLIO CBSI3ATh JOYEPHUE TPEOOBAHUS C POAUTEIBCKUM, 0GO-
3HAYCHUE JOYEPHHUX TPEOOBAHMIA [JOKHO OCHOBBIBATHCSH HAa OGO3HAYCHUH POAUTETBCKUX.
IIpeamnonoxum, aTo TpebGOBAHUE K IPOrpaMMHOMY obecriedeHnio SR63.1 (em. tabi. 23.1) ume-
€T OJHO WJIN HEeCKOJIBbKO JOYEepHUX TpeboBaHuil. EcTecTBeHHO OyaeT 0003HAYUTD JOUYEpPHHE
tpe6oBanus SR63.1.1, SR63.1.2, SR63.1.3 u T.4. Mepapxudeckuit Buy tabu. 23.1 6yzer Torna
BBINISIAETD CJRAYIOLUINM OOPA30M.

Dynkiusa 63
SR63.1

SR63.1.1

SR63.1.2

SR63.1.3
SR63.2

ITpu pabotre B cpesie NPOrpaMMHbIX / JOUEPHUX TPEGOBAHMIA I10JIE3HO MMETh BO3MOKHOCTD
PaCIIIPSTb / CyXKaTh IIOJHBIA HAGOp TPEeOOBAHUI TaK, YTOOBI MOXKHO ObUIO pacCMaTpUBATh
TOJIBKO POJMUTEIbCKAE TPEOOBAHUS (OTAEIBHO) WIN POJUTETBCKIE BMECTE C JOUEPHUMU.

Hanee...

ITocne Toro kak MbI U3yJYHIN MPUPOAY TPEOOBAHUM, MOKHO IIEPEXOAUTD K
MeToiaM WX uxcayuu U opzanusayuu. Ciegyomas r1aBa GyfeT MOCBAIIEHA
MOIITHOMY MeToJy (pukcanuu Tpebosanuii. [Tocienyomye riaBbl HOCBAMAIOTCS
BOIIPOCAM OPTaHU3AIUH KOJUIEKIIUY TP&fBaHUIA.



