OCHOBbI NPOrpaMMHOM
MHXXeHepun

NUH)>XeHepusa TpeboBaHuU




yemM npobnema?

«CaMou C/10)KHOU 3asaden rnpu co3gaHumn
rporpamMMHON CUCTEMbI SIBJISETCS TOYHOE
oripesesieHne Toro, 4to Tpebyercs co3Aarsb...
Hw ogHa 3aga4a He NMpUHOCUT TaKOoro Xe
Bpesa KOHEYHOU CUCTEME B C/lydae oLmnbKu.
N HeT Hu ogHOM 3a/ayn HacToJIbKO Xe
CJ/I0>KHOWN B UCIpaBJ/IEHUN MOC/TIEACTBUN. »

Openepuk bpykc
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Kax oOBACHHA KAHEHT Kak moHsA KaHeHTa Kaxk onmcaa npoexr Kaxk mammcaa AK HPEJICTABHA IPOEKT
Yero oH Xo4er HaYaALHHK IIPOEKTa AHAAHTHK I POrpaMMHCT OH3HEC-KOHCYABTAHT

Kax Kakwue ran Kak pabGotasa
38JI0KyMEeHTHPOBaAH Y/IaAOCh BHEJPHTE TeXHHYeCKas KAHEHTY
IPOeKT TIO/IE PAKKA
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http://oper.ru/gallery/list.php?div=103

NMpob6bnembl onpepneneHus
TpeboBaHUU

» Pa3paboTka TpeboBaHMM — caMasa CNoOXHas
yacTb nNpoekTupoBaHuga MO
» TpeboBaHUSA NOCTOAHHO MEHATCS

» TpeboBaHMsa MOryT ObITb
° HEACHDI
° ABYCMBbICJ1EHHbI
° MPOTUBOpPEHNBDI

» Cneundukaumm MoryT 6biTb HEMOHBbI

» [lonb3oBaTenun, nanaratvowmne TpebosaHug,
HenpeacTaBUTENbHbI
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NMNnaH pazpena «VNH>XeHepus
TpeboBaHUMN »

» OnpeneneHne TpeboBaHNI

» PaspaboTka TpeboBaHu
- BbigBrieHne TpeboBaHmnin
o AHanu3 TpeboBaHumn

» [IOKYMEHTUpOBaHMe n opraHmnlauung
TpeboBaHUN

» N3MeHeHne TpeboBaHumn

» [TnaHUpoBaHue n ynpasneHue
TpeboBaHUAMMU
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1. TpeboBaHus

TpeboBaHune no IEEE 1990:

) YcnoBue Mam BO3MOXHOCTD, HeobxoaMnMble
MNoJsib30BaTENO AN1d peWEHNA €ro 3a4a4 NJin
OOCTUXEHNA LETIN.

»  YcnoBue UM BO3MOXHOCTb, KOTOPbIM A0JIXXHA
oTBeYaTb WM KOTOPbIMKU AO/IKHA 06bnaaaTb cncremMa
NN ee KOMMOHEeHTAa, YTobbl YAOBNETBOPUTb
KOHTPAaKT, CTaHAapT, cneundukaumo Uin MHou
dopManbHbIN JOKYMEHT.

»  [JOKyMeHTMpOBaHHOE npeacraB/ieHne ycnosus unm
BO3MOXHOCTHU, YKa3aHHoe B (1) nnu (2)
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CeBoucTBa TpeboBaHUM

» KoppeKTHOCTb (correct)

» OgHO3Ha4HoCTb (Unambiguous)

» [TonHoTa (complete)

» HenpoTtnBopeunBocTb (consistent)
» Mpunoputesaumnsa (prioritized)
» [IpoBepsiemMocTb (verifiable)

» MogndpunumpyemocTtb (modifiable)

» OTcnexuneaeMocTb (traceable)

& VUBICCON B, OCHOBLIMIPOTPANNHON MINEHERUI © 2012




TpeboBaHus

» Buabl TpeboBaHui:

o OYHKLMOHaNbHble TpeboBaHUS
- bnsHec-TpeboBaHus
- [Nonb3oBaTesnibckme TpeboBaHus
o HepyHKUMOHaIbHble TpeboBaHUS
- OrpaHunyeHund
- TpeboBaHUA K KayecCcTBy
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dyYyHKLUMOHAJIbHbIE TpeboBaHUNA

» busHec-TpeboBaHus
o QOPMYINPYIOTCA 3aKa3vymKamu

o ONMCbIBAKOT UeNn, KOoTopble TpebyeTcs A0CTUYb C
NAHHOWN CUCTEMOM

» TpeboBaHMA Nonib3oBaTeNen
o Kakue 3agaynm MOXHO peLwnTb C MOMOLWbK CUCTEMDI

» CobCcTBEHHO PYHKLUMOHaIbHble TpeboBaHUs

o OnpenensaTcs PYHKUMOHANbHOCTb, KOTOPYHO
Heob6XxoAnMMO peann3oBaTb
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HedyHKLWOHaANbHbIE
TpeboBaHuUA

» TpeboBaHUA K XapakTepucTukam KadecTBa
o TpeboBaHMA K HAAEXHOCTU
o TpeboBaHUs K COBMECTUMOCTM
o TpeboBaHNA K 3aPpHEKTUBHOCTHU
o TpeboBaHus K rmMbkocTum
o TpeboBaHNA K 3proHOMUKE

» OrpaHnyeHuns
o COOTBETCTBUA CTaHAApTaM U nNpaBuiam
brogxeTt
Cpoku
[TpeponpeneneHHbie apXUTEKTYPHbIe pelleHUs

(e]

o

o
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OrpaHunuyeHus

» Mbl CA€TAaeM MPOEKT: | juyarka sAKAZHMKY
> BbICTPO i |

- KayecTBeHHO Foo
> Hegoporo |

» Bbibepute 2 n3 3-x |

HAYECTBEHHO

BECINATHO  °

JELLEBO
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YTo He aABnaerca TtpebosaHnamun?

» [leTann apxXuTekTypbl

» [leTann peannsaumnm

» CBeaeHnd o nJiaHnpoBaHUM
» CBeaeHns o TeCTUpoBaHU

» [IpoekTHas nHpopmaumnsa:
> MH(ppacTpyKTypa pa3paboTku
> [Mpouecc pa3paboTku
- KoMmaHaa pa3paboTku
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2. Pazpaborka Tpe6oBaHumn

» BbigBneHne tpeboBaHni
» AHanu3 TpeboBaHNK

» PesynbTaT - cneundpunkaumsa tpeboBaHnM
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BbisiB/IeHUA TpeboBaHUMN

» 3auHTEepecoBaHHbIe NnLua
o 3aKa34vnKu
- MeHemXxephbl
o [Tonb3oBaTenu
- OnepaTopsl
- MeHepXxepbl

o PaspaboTumnku
o Cny>kb6a nognepxxku

o [lpyrmne nuua
» BAXKHO: 3aKa33yunkK #nosb3oBaTesb
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BbisaB/1eHNAa TpeboBaHUM

» [TnaHnpoBaHue
o Llenin BbisiBJieHUs TpeboBaHUM
o CTpaTerum n npouecchl BbiiBeHNs1 TpeboBaHUNI
o Pe3ynbTaTbl YCUJIMN MO BbiABEHUIO TpeboBaHUM
- OUEeHKN KaneHaapHoro njaHa u pecypcos
> PUCKN, CBSAA3aHHbIe C BbisiBJieHeM TpeboBaHNM
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BbisaB/1eHNAa TpeboBaHUM

» Cnocobbl BbigBNEeHUS TpeboBaHNN
o lccnepoBaHUA
> NIHTEepBbLIO
o CeMunHap
o Co3aaHune npoToTUnoB
- Co3aaHue BapmaHToB mncnosibdosaHmna (Use Case)

CHATHE HANMAYHEIX
Mo KpeAWTHOW KapToUKe

<<includes:",
E

Mposepka HMH@

/\ @umoﬁ KapTO4YKW
KnueHt ) _.-'
=<includes=
( CNpaekA o
a
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BbisaB/1eHNAa TpeboBaHUM

» Mpobnemsbil:
- DopMynmnpoBaHue TpeboBaHNM
o TepMMHONOrms
- HeaBHble gonyLl,eHund
o [1peaB3aTble peleHns
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BbisaB/1eHNAa TpeboBaHUM

» [Npobnembl onpeaeneHna TpeboBaHUN:
o OXunaaHngd Nonb3oBaTenen
> YMEHME OLEHUTb NPOTUBOpPEYUMBLIE TpeboBaHUS
o HegocTtaTto4Hble TpeboBaHUS
o YMeHue NoHATb TpeboBaHMA NoJib30BaTeNEN

MUbIKCOH B.M. OCHOBbI MPOrPAMMHO UH)XXEHEPUUN © 2012



japan_girls.avi
When to say NO.mpa
A Case of Missing Requirements.mpeg
How do you know what you know.mpg

AHanuns TpeboBaHuUM

» BbisBneHne tpeboBaHnin
— pacxoasilmnmncs
npouecc, uesib KoToporo
cobpaTb Kak MOXHO
6onblue AQHHbIX

» AHaNN3 Tpe6OBaHM1>’| —
cxXoaAawnmncsd npouecec.
o YTOUHSAET AaHHbIe

TpeboBaHUs
o CTpYKTYpuUpyeT
MHOpMaUMIO

o YCTaHaBnMBaeT NPUOPUTETDI \

» PesynbTaTt aHanmsa - »
CI'IELI,VICbl/IKauLI,VIf-I Cneuundunkauyns
TpeboBaHUM

MUbIKCOH B.M. OCHOBbI MPOrPAMMHO UH)XXEHEPUUN © 2012

BbIABJIEHUNE
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AHAJINS




AHanuns TpeboBaHnMn

» YTOYHeHne TpeboBaHni

- Kaxaoe TpeboBaHmne A0/KHO 6bITb
MaKCMMaIbHO MOJIHbIM

> YTOYHEHMEe AOCTUraeTcsl NyTeM NMOBTOPHbIX
BCTPeY C 3aUHTEpPECOBaHHbLIMN NNLAMMU

o He AOMKHO NOSABAATLCA MHOMO HOBbIX
TpeboBaHUN — MHaAYe cneayeTt BEPHYTbCS K
BbISIB/IEHUIO

- Ha aTane yTouHeHus TpeboBaHMA AO0XKHbI ObITb
OMNMCaHbl KOJIMYECTBEHHO, @ HE KAQYECTBEHHO,
KaK Ha 3Tane BblISAB/IEHUNS

MUbIKCOH B.M. OCHOBbI MPOrPAMMHO UH)XXEHEPUUN © 2012




AHanuns TpeboBaHnMn

» [lpnopuTeThl
- Heob6xoanmMo oTcopTmpoBaTb TpeboBaHUSA Mo
Ba>XXHOCTN N CPOYHOCTU
o [10/1>KHbl Y4acTBOBaTb BCE 3aMHTEpPECOBAHHbIE

JINUda NpoeKTa.
- 3aKa34yunku

- [lonb3oBaTenu
- Pazpabotumku
- Bce TpeboBaHusa He MoryT 6bITb OCHOBHbIMMU

o [1lpnopuTeThI MOIYT NU3MEHATLCA MO Mepe
Pa3BUTNA NMPOEKTA
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AHanuns TpeboBaHnMn

» [MpnopuTteTsbl

o Kaxpoe TpeboBaHME OTHOCUTCS K KaKon-nnbo KkayecTBeHHOM
KaTeropmm no Ba>XHOCTWU:

- Bblcoka4q, cpeaHasa, HU3Ka4
- 0O6s3aH, fomkeH 6bl, Mor 6bl
- OCHOBHOW, NOJZIE3HbIN, XEeNaeMbli

o Kaxnaoe TpeboBaHMe OTHOCUTCH K KakKon-nmbo KayecTBeHHOWM
KaTeropmm rno CpoO4YHOCTHU:;

- [1psaAMO cenyac, 4yTb No3xe, Koraa-Hnbyab
- CpOYHO, 4YyTb NO3XXe, NOTOM
o COpTUPYIOTCA NO ABYM U3MEPEHUAM:

Ba>xHo He Ba>xHO

Cpou4HoO Bbiclunn npuoputeTt MUHUManNbHbLIN NpnopuUTET

He cpouyHO CpeaHuin npnopuTeT He cTouT pgenatb
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AHanuns TpeboBaHnMn

» Bce nn tpeboBaHna cobpaHbl?

YOUR USER REQUIRE-
MENTS INCLUDE FOUR
HUNDREC FEATURES.

wwwyl dilberLeor ascittadarm@ecl

D0 YOU REALIZE THAT
NO HUMAN WOULD BE
ABLE TO USE A PRODUCT
WITH THAT LEVE. OF
COMPLEXITY?

Symdicwis, Inc,

@ 2001 umitedd Frmture

£
X

GOOD POTNT.
TD BETTER ADD
"EASY TO USE”
TO THE LIST.

\

Y

e e ]

|

=

7o
T
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3. JOKYMeHTUpoOBaHue "
opraHuzauuma TpeboBaHuUn

» KaK JOKYMEHTUPpOBaTb pa3Hble
TpeboBaHnA?

» TpeboBaHMS Nosib30BaTeENEN
— BapWnaHTbl UCIMOJIb30BAHWNA

» BusHec-TpeboBaHus

— JOKYMEHT 0 npeacraBneHunn/rpaHmuax
NnpoeKTa

» ODYHKLUMOHANbHbIe TpeboBaHUS
— cneundunkauma TpebosaHunin K MO
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OpraHuzauma TtpebosaHun

» [ pynnupoBaHue
TpeboBaHU

- TpeboBaHUS
06beanHAarTCAa B

POACTBEHHbIE rpynmnbl

» Mepapxnyeckas {:;
CTPYKTYpu3sauuns
TpeboBaHU
o [logynHeHune
o YTOYHEeHune

& VUBICCON B, OCHOBLIMIPOTPANNHON MINEHERUI © 2012




Cnocob6bl AOKYMEeHTUpoBaHuUA
TpeboBaHuM

» [JOKYMeHTbl Ha eCTeCTBEHHOM 43blKe

» [padpunyeckmne moaenu
o [lInarpamMmmsil

o 'padbl
o CXeMbl
o [TOTOKMU

» DopManbHble cneunpukKaumnm
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TUNbl LOKYMEHTOB

» Co34al0TCAa BCE UM HEKOTOpble U3

NOKYMEHTOB!:

- CocTtaB U pacnpegeneHue pabot
Cneuyncunkaymns tpeboBaHnu
KoHuenums akcnayaTauum
HauanbHbiM nnaH pa3pabotku MO
Kputepuun npnHatmna pabor

o

(¢]

o

o
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CocTtaB u pacnpegeneHnve pabor

» PacnpependeT oTBETCTBEHHOCTU MeXAay
3aUnHTEpeCcoBaHHbIMKM CTOPOHaMUMN NpoOeKTa —
3a44a€T NMpaBwnjia UTIpbl.

o KTO co3aaeT, 4To 1 Koraa

KTo TecTupyeT, UTo, KakK U Koraa

KTO nfatuT, 3a 4YTO U Koraa

KTo AoknagbiBaeT KOMY

KTo npnHunMaeT/yTBep>xaaeT 3aBeplieHne paboTt unm
5Taros

KTO, Kak 1 Koraa CaHKUMOHUPYET U3MEHEHUS
A T.M.

o

o

(e]

o

(0]

o
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KoHuenuua skcnayartauuvm

» OnucaHue TONo, Kak CnMcrteMa AO0J1XKHAa
paboTaTb nan éyaeTt Ncnosib30BaTbCH
o Kakne pyHKUMM 6yayT NCnosib30BaTbCA N KeM
o KaK 3Tn yHKUMM 6yayT NCMOJSIb30BaTbCS

o B KaKnx yclioBusax 3T @yHKUUm é6yayTt
NCMOJIb30BaTbCH

- Kak 6byaeTt npomcxoamTb BBOA/BbIBOA AaHHbIX

- Kak cncreMa B3anMOAENCTBYET C APYTrMMU
cucremMamm

» DTOT AOKYMEHT 3a4aeT OCHOBY ANd
Pa3paboTKM BapMaHTOB UCMOJSIb30BAHUS
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HavyanbHbIX NNaH pa3paboTku MO

» BblIcCOKOYpOBHEBbLIN U NPpUGNN3UNTENbHbIN MJ1aH
pa3paboTku

» 3apaeT

o OCHOBHble AOKYMEHTHI
TOUKM NPUHATUSA peLleHnin
[locTaBnsgemble apTedaKkThbl
JTanbl paboT U KOHTPOJIbHbIE TOUYKMU
[pauKkn nnatexen

(¢]

(e]

o

(e]
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Cneundukauma TpebosaHun

» OYHAAMEHT BCEro NnocseayoLero niaHMpoBaHus,
NPOEKTUPOBAHMUSA, peann3aunm npoekTa

» OCHOBaHue AN TeCTUPOBAHUSA MPOEKTA
» OCHOBaHue AN AOKYMEHTUPOBAHUSA NpoOeKTa
» [JO/IXXHA coaepXXaTb OrpaHUYEHUNs NMPOEeKTa

» HO: He gonxHa cogepXXaTb AeTaneu
NPOEKTUPOBAHUSA, peann3aunm, TeCTUpoBaHUSA U
yrpaBleHNs MPOeKTOM

» ABNSIETCHA UCXOAHbLIM COrnalleHneM Mexay 3aKa3unmkoMm
N pa3paboTynkom
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LLia6n1oHbI cneundunkaumm
Tpe6boBaHuum Kk NO

» CyLEeCTBYIOT pa3fINyHbie roCyJapCTBEHHbIE, OTPAC/IEBbIE U
KOpNoOpaTUBHbIE CTaHAAPThI

» Hambonee pacnpocTtpaHeHHble B Poccun:

o NOCT 19.201-78. ECI1[. TexHnyeckoe 3agaHune. TpeboBaHus K
coaepXaHunto n oPopMIEHUIO

o [TOCT 34.602-89 «TexHunyeckoe 3alaHMe Ha co3aaHue
aBTOMATU3NPOBAHHOW CUCTEMBbI»

o JEEE 830-1998 «Recommended Practice for Software
Requirements Specification»

» LLlabnoH He aosKeH aBnATbCA AOrMoun (ecnum 3To He
TpeboBaHMe 3aKa3umkKa)

» Cnenyet npn HeEO6XOAMMOCTUN MOANDULMPOBATL WabJIoH B
COOTBETCTBUN C NPUPOAON N NOTPEBHOCTSAMU NMPOEKTA

* [Mone3Hbin gokymeHT: IEEE Guide for Developing System
Requirements Specifications
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FOCT 19.201-78. ECINA.
TexHn4yeckoe 3aaaHue.

« BBepeHue
« OcHOBaHUA ANa pa3paboTku

+ HasHaueHue pa3paboTku « TpeboBaHuA K PYHKLMOHASIbHBIM

« TpeboBaHuA K Nporpamme XapaKTepuCcTMKam
Wnn NporpaMMHoOMy « TpeboBaHMA K HAAEXHOCTU
usaenuio *  YCnoBuAa 3Kkcnyatauuu

« TpeboBaHus K "\ * TpebosaHus k cocTasy u
nporpamMmHou napameTpam TeXHUYECKUX CPeaCcTB
AOKYMeHTaLnu « TpeboBaHus K NHHOPMALMOHHON

* TeXHMKO-3KOHOMUYeckue M NPOrpaMMHON COBMECTUMOCTH
nokasatenu « TpeboBaHMA K MAPKMPOBKE U

« Craguu v 3Tansl ynakoBKe
pa3paboTku - TpebosaHus K

 [lopspok KoHTpoNs U TPAHCMNOPTUPOBAHUIO U XPAHEHUIO
npuemMkun « CneuunanbHble TpeboBaHUs

\-\I‘IpmnomeHm /
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NFOCT 34.602-89. TexHunueckoe 3agaHue Ha
co3aaHue aBTOMaTU3UPOBaAHHOMU CUCTEMDbI

* TpeboBaHMA K CTPYKType K

« 0bwwue ceepeHUd (OYHKLMOHNPOBAHUIO CUCTEMBI
O Ha3Ha4yYeHune " ueam co3gaHums * TpE6OBaHV|$| K YNCNIeHHOCTUN U
(pa3BUTMSA) CUCTEMDI KBaNNdMKaLMn nepcoHana CUCTEMbI U
+  XapakTepucTuka obbeKToB pexumy ero paboTsl
aBTOMaTM3aLUM nokKka3ateJ/il Ha3Ha4YeHuA

e TpeboBaHMA K HAAEXHOCTU

* TpeboBaHMA Be3onacHOCTU

* TpeboBaHMA K 3PrOHOMUKE U
TEXHUYECKOWN ICTEeTUKE

NEMKMU « TpeboBaHMA K TpaHcnopTabenbHOCTH
Aansa noaBumxHbix AC

« TpeboBaHMA K 3KCNAyaTauum,
TeXHUYECKOMY 0OCNYXUBAHUIO, PEMOHTY
N XPAaHEHMWIO KOMMOHEHTOB CUCTEMDbI

* TpeboBaHMA K 3aWw,UTe MHMDOPMALLUN OT
HEeCAHKLLMOHNPOBAHHOIO A0CTyna

« TpeboBaHMUA K cUCTEME

s COCTaB U coAepaH
CO34,aHNI0 CUCTEMDI

*  NOPAAOK KOHTPOJA U
CUCTEMBI

« TpeboBaHUsA K COCTaABY
coAepXaHuio paboT no
NOArOTOBKE 0b6beKTa
aBTOMaTM3aLUN K BBOA,
CUCTEMbI B LLeNCTBU

paboT no

¢ TpeboBaHUA K :pef:;:um K +  TpeboBaHMA MO COXPAHHOCTU
[OKYMEHTUPOBAHWK TpL;6osava > VIHd)60pMaLI,VIVI npu aBapuax
e s TpeboBaHMs K 3auimuTe OT BAUAHNA
byHKUMAM (3apauamy, BHELLUHUX BO3Z,eCTBUN
BbIMOJIHAEMbIM « TpeboBaHUA K NAaTEHTHOW YNCTOTE
cucTemou « TpeboBaHMsA NO CTAaHAAPTU3ALUM U
« TpeboBaHMA K BUAAM YHUpMKALUY

obecneyeHus

/ * AONOJIHUTENIbHbIE TpE6OBaHVI$I
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LWa6bnoH cneunpukaumm tpebosaHunm
(IEEE 830-1998). O6wwan yacTtb

1. BBepeHue
1.1 Ha3Ha4yeHue
2 Obnactb AencTeus;
3 OnpepeneHnd, akpoHUMbI N COKpaLLeHUS;
4 Mybnukauynn;
5 KpaTtkunin 0630p

1.
1.
1.
1.

CywecTByeT

6uiee onucaHme
MepcnekTnBa mn3apenus

HeCKOJ1bKO
®yHKUMM n3nenns lWabnoHoB pa3aena
XapaKTepucTMKM nonb3oBaTenemn

1
2
3
.4 OrpaHuyeHns ~— «Cneuncunyeckne \
.5
.6

JonyuweHns n 3aBUCMMOCTH Tpe6OBaH na»
Pazpnenenne tpeboBaHum

/
Cneunduueckmne Tpe6oBaHunsn Q Q
3.1 BHewHne nHtepdenceol O
3.2 OYHKUUU CUCTEMBI
3.3 TpeboBaHus K paboynM XxapakKTepucTnkam
3.4.Jlornyeckune TpeboBaHuAa K 6ase faHHbIX
3.5 lNpoeKkTHble orpaHnyYeHns
3.6 ATpubyTbl cuCTeMbl NporpaMMHoro obecneveHns (HedyHKUMOHaNbHble TpeboBaHUS)
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La6noH pasaena 3 SRS, (no

pe>xuMmam. vl)

3.1 TpeboBaHUs K BHELUHNM
NHTepdencam

3.1.1 NHTepdencol nosb3oBaTens
3.1.2 AnnapaTtHble NHTepdencsl

3.1.3 NHTepdencobl NnporpaMmMHOro
obecneuveHuns

3.1.4 NHTepdencol CBA3MU
3.2 OyHKUMNOHaNbHble TpeboBaHuUs

3.2.1 Pexum 1
3.2.1.1 ®yHKU. TpeboBaHue 1.1

3.2.1.n. ®yHKU. TpeboBaHue 1.n

3.2.2 Pexxum 2

3.2.m PeXxnMm m

3.3. TpeboBaHusa K paboumm
XapaKTepucTukam

3.4. lpoeKTHble orpaHn4YeHuns

3.5. ATpnbyTbl CUCTEMDI
nporpaMMHoOro obecneyeHus

3.6. pyrue TpeboBaHus
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La6noH paszaena 3 SRS (no

pe>XmMmam. v2)

3.1 OyHKLUMOHANbHbIE
TpeboBaHUS

3.1.1 Pexxum 1

3.1.1.1 BHewHne nHrepdencol
3.1.1.1.1.NHTepdencol nonb3osartens
3.1.1.1.2 AnnapaTHble UHTepdenchbl

3.1.1.1.3 NHTepdencol NporpaMMHOro
obecneyeHund

3.1.1.1.4 NHTepdencol cBs3mn
3.1.1.2 OyHKUMNOHANbHbIE
TpeboBaHU4

3.1.1.2.1 ®OyHKU. TpeboBaHue 1

3.1.1.2.n ®OyHKLU. TpeboBaHMe n

3.1.2 Pexxum 2

3.1.m Pexunm m
3.2 [NpoeKTHble orpaHn4eHus

3.3 ATpubyTbl CUCTEMBI
nporpamMMHoOro obecrnevyeHuns

3.4 Opyrmne TpeboBaHus
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La6noH pazaena 3 SRS (no
KJlaccaM noJsib3oBaTesien)

3.1 BHelwHne nutepdencsl 3.2.m Knacc nonb3oBaTtenen m
3.1.1 NHTepdeincol nonb3oBaTens 3.2.m.1 ®yHku. TpeboBaHve m.1
3.1.2 AnnapaTtHblie nHTepdencsl

3.1.3 UHTepdeiicbl NporpaMMHOro 3.2.m.n ®yHKU. TpeboBaHMe m.n

obecneyeHuns >

3.1.4 NHTepdeichbl cBa3un 3.3 TpeboBaHusa K pabouymm
3.2 OyHKUMOHANbHbIE XapakKTepnNCTUKam
TpeboBaHUS 3.4 [poeKTHble orpaHn4yeHus
3.2.1 Knacc nonb3oBaTtenei 1 3.5 ATpnbyTbl CMCTEMDI
3.2.1.1 ®yHku. Tpebosanue 1.1 NporpaMMHoro obecrnevyeHus

3.6 pyrue TpeboBaHus
3.2.1.n ®yHKU. TpeboBaHue 1.n

3.2.2 Knacc nonb3oBaTtenem 2
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La6noH pazaena 3 SRS (no
obbekTam)

3.1 BHewHMe nHTEepdenChI 3.2.1.2 yHKumum
3.1.1 MHTepdﬁ)GVICbI 3.2.1.2.1 ®OyHKU. TpeboBaHue 1.1
nosib3oBaTens -

3.2.1.2.m ®yHKLU. TpeboBaHne 1.m
3.1.2 AnnapaTHble
MHTEpdenCel . 3.2.1.3 CoobLeHuns
3.1.3 UHTepdenchl 3.2.2 Knacc/obbekT 2

nporpamMMHoOro obecrneydyeHus

3.1.4 UHTepgpencs cassu 3.3 TpeboBaHus Kk paboynm
3.2 Knaccbl/o6beKTbl XapaKTepucTnkam

3.2.1 Knacc/obbekT 1

3.2.1.1 AtpubyTbl
3.2.1.1.1 Atpubyt 1

3.4 [NlpoeKkTHble
orpaHmyeHund

3.5 ATpubyTbl CUCTEMBI
nporpamMMHoOro obecrneyeHus

3.6 Opyrmne TpeboBaHus
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3.2.1.1.n ATpnbyt n




La6noH pazaena 3 SRS (no
CBOUCTBaM)

3.1 BHelwHne nHtepdeicsl 3.2.2 CBOUCTBO CUCTEMbI 2

3.1.1 NHTepdencol nosb3oBaTensd

3.1.2 AnnapaTHble uHTepdencobl 3.2.m CBOWCTBO CUCTEMbI M
3.1.3 NHTepdencobl NporpaMmMHOro

obecneyeHus 3.3 TpeboBaHusa K paboumm
3.1.4 NHTepdencobl cBA3MU XapaKTepnCTUkKam

3.2 CBOUCTBa CUCTEMbI 3.4 MNpoeKTHble OrpaHNYeHUS
3.2.1 CBOMUCTBO cuctemsbl 1 3.5 ATpUbYTbl CUCTEMBI
3.2.1.1 Ha3sHa4yeHne cBonCTBa nporpaMMHoro obecrneyeHums

3.2.1.2 lNocnenoBaTenbHOCTb
CTUMYNOB/OTK/INKOB

3.2.1.3 AccoummnpoBaHHbie OT
3.2.1.3.1. 0T 1

3.6 pyrue TpeboBaHus

3.2.1.3.1. ©T 2
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La6noH pasaena 3 SRS (no
(hYHKLIMOHANILHOWU Uepapxmm)

3.1 BHewHne nutepdencsl
3.1.1 NHTepdencbl Nosib3oBaTens
3.1.2 AnnapaTtHblie nHTepdencsl

3.1.3 NHTepdencobl NporpaMmMHOro
obecneyeHuns

3.1.4 NHTepdencol CBA3mn
3.2 OyHKUWMOHaNbHbIE
TpeboBaHUS

3.2.1 NHOopMaLNOHHbIE MOTOKMU
3.2.1.1 CxeMa noToKa AaHHbIX 1
3.2.1.n CxeMa noToKa AaHHbIX N

3.2.2 OnuncaHmng npoueccos
3.2.2.1 MNpouecc 1
3.2.2.m [Mpouecc m

3.2.3 Cneyndukaumm CTpykTypsbl
AaHHbIX

3.2.3.1 CtpykTypa 1

3.2.3.r CTpykTypar

3.2.4 CnoBapb AaHHbIX
3.2.4.12neMeHT AaHHbIX 1

3.2.4.t DneMeHT gaHHbIX t

3.3 TpeboBaHua K paboyunm
XapaKTepunctmkKkam

3.4 [lpoeKTHble orpaHn4YeHuns

3.5 ATpnbyTbl CUCTEMBI
nporpaMMHoOro obecneyeHus

3.6 Apyrmne TpeboBaHus
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La6noH pasgena 3 SRS
(MHO>KecTBeHHasa opraHunsauusa)

3.1 BHewHne nHtepdencsl 3.2.1.n Ceowncteo 1.n

3.1.1 NHTepdeicbl nonb3oBaTens 3.2.2 Knacc nonb3osarenen 2
3.1.2 AnnapaTtHble MHTepdeichl 3.2.3 Knacc nonb3oBaTeniemn m
3.1.3 NHTepdencbl NporpaMMHOro 3.3 TpeboBaHus K paboumm
obecrneyeHuns XapaKTeEPUCTUKAM

3.1.4 NHTepdencol cBa3u 3.4 [poeKTHble orpaHnYyeHus
3.2 ®yHKUMOHA/bHbIE 3.5 ATpU6BYTbl CUCTEMDI
TpeboBaHus nporpaMMHoro obecnevyeHus
3.2.1 Knacc nonb3oBateneu 1 3.6 Apyrue TpeboBaHus

3.2.1.1 Ceoucteo 1.1
3.2.1.1.1 Ha3zHayeHWe cBOMUCTBA

3.2.1.1.2 lNocnenoBaTtesnibHOCTb
CTUMYNOB/OTK/IMKOB

3.2.1.1.3 AccoununpoBaHHblie OT
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Kputepum npuHaTtua pab6or

» [JONXHbI 6bITb NMPUHATbI BCEMHU
3dUHTEPECOBAHHBIMU JTMUAMU

» JOKHDbI ObITb YETKNMU U HEABYCMbIC/IEHHbBIMW

» Pazpenbl MeTOAUMKN NMPUHATUS paboThbl
NOJIKHbI ONMpeaensaTbCs KOTMYECTBEHHbBIMU
napaMeTpaMu, a HE Ka4yeCTBEHHbIMMU
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CraHpapTbl

» TOCT 19.301-79 «[1porpaMmMma n metoamka
ncnbiTaHnMn. TpeboBaHNA K coaepXaHUto U
odopMneHno»

o [lporpamMmma (cocTtaB U NOpPSAOK) UCMbITAHUN
- MeTtoauka (MeToabl) NCMNbITAHNN

» [TpOTOKOJT UCMbITAHUN

TectnpoBaHue TpebosaHumn!

MubikcoH B.M. TexHonorumn paspa6otku NO © 2012


Req or QA.mpg

4. N\ameHeHune TpeboBaHuUM

» [IpNYNHBI N3MeHeHns TpeboBaHUK

» YCNOBUSA BO3MOXXHOCTU UBMEHEHUM

» [ToNINTUKa yrnpaB/ieHNSA M3MEHEHUSMMU
» AHANU3 BANSAHUNA N3MEHEHUS

» [IpUHATUE/HENPUHATNE U3MEHEHUM

[MpobnieMa namMeHeHnda TpeboBaHum
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dj_spin_msmp4.avi

NMpUYNHbLI U3MEeHeHUsa TpeboBaHMMN

» 3aKa34yuk

- He NoOHpaBMNOCb NOC/e NpocMoTpa

o [lepepyman

o 3abbln
» PbIHOK

o TakoW NPOAYKT yXXe He npoaaThb

o HY>XHO BbIUTW HA PbIHOK MPSAMO cenyac, nHade 3ToT

NPOAYKT HEe NpoaaThb

» Pa3zpaboTka

- HeTouyHOe onpeaeneHne rpaHunL NpoeKkTa
TpeboBaHUSA HeENpPaBUIbHO NOHSATbI
TpeboBaHMA NNOX0 onpeaesieHsbl
TpeboBaHUSA He ObINN NOHATHI
CpaboTann apxXuUTeKTypHble PUCKU

o

(¢]

o

(¢]
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yYcnoeusa BO3MOXHOCTH
M3MeHeHusa TpeboBaHuN

» BogonagHble cTpatermm — He BO3MOXHO

» MHKpEMEHTHbIE CTpATErMMN — BO3MOXHO C
HEKOTOPbIMU OrpaHUYEHUSAMMU

» DBOJTIIOLUMOHHbIE CTpaTermm - BO3MOXHO
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MonuTuka ynpaeieHus
M3MEeHEeHNAMMU

»
4

[onxeH 6bITb NPUHAT NPOLLECC KOHTPOJIA 32 U3BMEHEHUSAMMU

Bce naMeHeHnsa AO0KHbI cnefoBaTh NMPOLLEeCCY WKW He
paccMaTpUBaTbCA

Ans HeyTBep>XAeHHbIX TpeboBaHMN HE BbINOTHAETCA HUKAKNX
NENCTBUN, KpOMEe nccnenoBaHns oCyLWeCcTBUMOCTU

Bce 3anpocbl Ha U3MEHEHME A0/KHbl 6bITb 0406pEHBLI COBETOM MO
yrnpaBleHNIO N3MEHEHNSAMU

CoaepyaHue 3anpoca Ha U3MeHEHME AO0JIKHO 6biTb AOCTYMNHO BCEM
3aMHTEPECOBAHHbIM /1ML A NPOEKTA

HavanbHbIN TEKCT 3arnpoca A0J1KeH ObITb HEU3MEHHbIM

AHann3 BO34enCTBuUs O0/KEH nMpoBOAUTBLCA ANA Ka>Xaoro
NM3IMEHEHUNA

Kaxnaoe onobpeHHoe nameHeHune (aobasneHHoe tpeboBaHume)
AOJIHKHO NPOCAeXmMBaTbCa A0 3anpoca Ha U3MEHEHUe

O6o0cHOBaHMe Kaxaoro oaobpeHns Ha N3MeHeHne A0IXKHO 6bITb
3a10KYMEHTUPOBAHO
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AHanunzs BJiIMSIHNA NaMeHeHus

v Vv Vv v Vv ©9

BbisiBneHne nocneacTtBMin BHECEHUS U3MEHEHUS

OnpepeneHne Bcex cywHocTen (annbl, Moaenun, aptedaxkThbl,
ANOKYMEHTbI), KOTOPblE HY>XAAITCS B MoAUdDUKALNKN, eCcnn
n3MeHeHne byaeTr NpuUHATO

OnpepeneHne 3aaa4, He0bXoaUMbIX ANS peanm3aumm U3MeHeHUs
OueHKa ycunmm ang 3aBeplueHuns 3Tux 3aaaud

OueHKa HaxXoXAeHns 3TUX 3a4a4 Ha KPpUTUYECKOM NYyTU NpPoeKTa
OueHka BAnsHUSA Ha rpaduk paboT

OueHKa BANUSHMA Ha CTOMMOCTb

OueHKa npuoputTeTa M3MEeHEeHUs, YYNTbIBas

J10CTOMHCTBA

HepocTtaTku

3aTpaThl

Pucku

o

o

(¢]

o
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BapuaHTbl pelwieHUAa Ha 3anpoc
06 nzsMmeHeHuun TpeboBaHun

» OTNTIOXXUTb HU3KOMPUOPUTETHbIE TPEOOBaHMUS
» MpuBNeYb AONOSIHUTENbHbIX COTPYAHUKOB

» OpraHn3oBaTb KPpaTKOCPOYHYH CBEPXYPOUYHYIO
paboTy

» UI3MeHnTb rpadunk paboT
» [loXXepTBOBaTb KA4eCTBOM
» OTKA3ATD!

& VUBICCON B, OCHOBLIMIPOTPANNHON MINEHERUI © 2012



5. MnaHnpoBaHue U ynpaB/ieHUue
TpeboBaHNAMM

» Llenn:
o KOHTpO/sIb Bepcumn TpeboBaHum
o KOHTpO/Ib COCTOSAHUS TpeboBaHUS
o [TpocnexunBaeMoCcTb TpeboBaHUN
> YnpaBJieHne naMeHeHnsIsMmn TpeboBaHnm
- CoBepLIeHCTBOBaHME NMpoLEeccoB yrnpaB/ieHUS
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YnpasneHue TtpeboBaHnaMH

» YnpaBrieHne n3MeHeHUsIMU
o [lpennoxeHne n3MeHeHUn
AHa/IN3 N3MeHeHUI
[TpnHATNE peLueHui
O6HoBs1EHNE TPEOGOBaHMI
O6HoBJ1IEHNE 1/1aHOB

» KOHTponb Bepcumn
o OnpeneneHne cxembl UAEHTUOUKALNUN BEPCUN
o OnpepeneHve Bepcumn cneundumkauymnm tpebosaHmm
o OnpepeneHne Bepcuin oTaeNbHbIX TpeboBaHUM
o KOHTpOJIb COCTOSAHNA TpeboBaHUN
o OnpepeneHne cocTossHNA TpeboBaHU
o Perncrpaums coctosaHunsa TpeboBaHun4

» lMpocnexuBaHne TpeboBaHNN

o OnpeaeneHve ceda3eun c gpyrumMmun tpeboBaHUAMNU
o OnpepeneHve cCeBS3en C ApYrMMM 3N1EMEHTAM CUCTEMBI

o

(e]

o

o
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YnpasieHue Bepcusamum TpebosaHnm

» TpeboBaHMS MOryT yCTapeBaTb
» TpeboBaHMs MOryT 6bITb MPOTUBOPEUNBbLIMU
» KOHTpONb BEpCUN AOKYMEHTOB

o C noMoulbto Ilo60MN CUCTEMbI KOHTPONSA BEPCUM

» KOHTpoO/ib Bepcumn TpeboBaHni
- Co34aHue HavanbHbIX BEpCcUin TpeboBaHUI
- BepeHne NCTOPUN N3MEHEHUM
o ABTOPMU30BaHHbIN AOCTYN K U3MEHEHNAM TpeboBaHUM
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ynpaBneHune COCTOSHUAMM
TpeboBaHNM

CocrtossHune |OnpepeneHune

MpennoxeHo TpeboBaHuMe 6bI10 BbICTABIEHO aBTOPM30BAHHbLIM UCTOYHUKOM
TpeboBaHue 6bI10 NpoOaHANU3NPOBAHO U 0406peHo aAng

Ono6peHo p L p p Jilele]o) il
onpeneneHHom Bepcum.

PeannsoBaHo Koa, peanmsytowmnn tpebosaHue, 6b1s1 HanucaH
KoppekTHasa pyHKUMOHANbLHOCTb AOHHOIO TpeboBaHus bbina

NMpoBepeHO NoATBEPXAEHA Bepcuen npoaykra. TpeboBaHne MoxeT 6bITb
NPOCNEXEHO A0 BapuMaHTa TECTUPOBAHUS.

yaaneHo PaHee ogobpeHHoe TpeboBaHUe B6bIN10 UCKIKYEHO U3 6a3NCHOro
cnucka. NMpuynHa yaaneHus — 3a40KyMeHTUpOBaHa
MpepnoxxeHHoe TpeboBaHME — OTK/IOHEHO. NMpUYMHA OTKJIOHEHUS —

OTK/NOHEHO pea P P
3a10KYMEHTUPOBaHa
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OTcne>xuBaHue COCTOSHUM
TpeboBaHuU

» [loKka3zaTenb Nporpecca nNpoekTa
» icnonib3yeTcs npu aHanm3e naMeHeHnu

» OboCcHOBbLIBaeT HEKOTOPpbIe pelleHns,
NPpUHATbIE BO BpeMs pa3paboTKku

» OBbIYHO N3MepseTcs B NpoLeHTax
3aBepLeHHOCTN paboT
> HYaCcTo MOXeT BBOAMTb B 3abnyxaeHune

MUbIKCOH B.M. OCHOBbI MPOrPAMMHO UH)XXEHEPUUN © 2012



NMpocnexxuBaHue TpeboBaHun

» Llenn:
o [MoNny4nTb NoaTBeEpXAeHne, 4To uenun obinun
peann3oBaHbI
o Y6eauTbcs, 4to TpeboBaHusa 6blin OTTECTUPOBAHDI

> IMeTb Tpacchbl Bcex TpeboBaHMM OT 3aKa3uumka 4o
TEeCTOBbIX C/ly4yaen
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NMpocnexxuBaHue TpeboBaHun

NMoTpebHoCTHN W
3aKa3umkKa J

Pa3paboTaHHble
TpeboBaHus

ApxuTekTypa

Peanuzauusa

e - L 4
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MaTpuua npocnexueaHus
TpeboBaHNM

» Mpumep 1

Tpe6boBaHue dyHKLUMOHaNbHOe | dnemMmeHT | HacTb KoAa TecToBbLIN
nonb3oBartens | rpeboBaHune AW3aMHa cueHapum
UC-16 Catalog.item.sort Class Catalog.sort() Sort.7
Catalog Sort.8
UC-29 2.7.4 Class Order.5
Order
UC-37 SR 2.1 Class Security.31
Encrypt Security.32
Security.33
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MaTpuua npocnexueaHus
TpeboBaHNM

» Mpumep 2
dDyHKLMOHaJNIbHOE CueHapuu TecTupoBaHus
TpeboBaHue
TC1 TC2 TC3 TC4
FC1 x
FC2 * *
FC3 *
FC4 *
FC5 *
FC6 * *
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NH>xeHepusa TpeboBaHUM.
Pe3lomMme

» BbisiBneHue TpeboBaHui » YnpaBneHue
> WccnepoBaHug TpeboBaHUSAMMU
> NHTepBbIo > NI3MeHeHnqa TpeboBaHumn
> CeMuHap - MNpeanoxeHue U3MeHEHUM
- Co3paHve NpoTOTUNOB - AHanu3 n3MeHeHumn
- Use Case - [puUHATUE pelleHunit

» AHanus TpeboBaHuin - O6HoBneHue TpeboBaHUM
> YTOUYHEHUE TpeboBaHUM - O6HoOBMEHME NNAHOB
o CTpyKTypu3auus o KOHTpO/1b BEPCUM
> YCTaHOBKa NpMOpUTETOB TpeboBaHU

»  [JOKYyMeHTUpOBaHue > llpocnexunBaHune
TpeboBaHUi TpeboBaHWi

o CocTaB u pacnpegeneHune pabot
o Cneundukaumnsa tpebosaHnM

o KoHuenuus akcnayaTtaumm

o HadanbHbI nnaH paspabotku MO
o Kputepuun npuHaTtmus pabot
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