PaspaboTka nporpaMMHOro
obecrneyeHud
(Software Engineering)

UacTtb 1. BBeaeHue



TepMmnHonormng

llporpaMmMHoe obecneueHue (I10) — KOMMBIOTEPHbLIE
[NPOrpaMMmb| " COOTBETCTBYIOLas [AOKYMEHTaLuns.
PaspabaTtbiBaeTcsd MO YaCTHOMY. 3aKasy Wi A9 NpoAaXky
Ha pbiHKe [10.

NH)XeHepus Nno — NH)XXEeHepHas avncuunanHa,
OXBaTbIBalolllasd BCe acrekTbl paspaboTku 0.

CucreMoTexHMKa (TexHonmornsa cosaaHunsa BblUYMCAUTENBHbIX
CUCTEM) — AUCUMMAWHA, OXBaTblBalollas BCE aCmeKThbl
CO3[aHUA W MOAEPHMBALUMU CHOXHBIX BbIYNCAUTENBHBIX
CUCTEM, [AE MPOrpaMMHOE OBECMEYEHME WUFPAET BeayLlyto
posib. CioAa MOXHO OTHECTM TEXHOMOrMM CO3AaHuS
anmapaTtHblX  CPeAcTB,  CO3AaHVWe  BblUMCAUTENbHbIX
NPOLIECCOB, Pa3BEPTbIBAHWE BCEM CUCTEMbI, @ TaKXe
TEXHOMOrMIO co3AaHus HemocpeactBeHHo [10.



TepMnHomorng

lpouecc cozpgaHusa IO — COBOKYMHOCTb MPOLIECCOB,
NPUBOASALLNX K CO3AAHMIO MPOrPaMMHOr0 NpoAyKTa.

DyHAAMEHTa/IbHBIE MPOLIECCHI, MPUCYLLUME AOO60MY. MPOEKTY
co3gaHud N0O:

» Pazpabotka  cmeunuvikaumy  TpedboBaHMM  Ha  [10
(OnbpeuenmoT (MYHKLUNOHA/MbHbIE XapaKTEPUCTNKN CUCTEMBI
N 0093aTENbHbI A1 BbINOAHEHNS)

» Co3naHne mnporpaMMHoro obecneyeHns (cosaaHme [10
COIJIaCHO CreunmmuKaLnmn)

» Attectaumsa 1O (Co3gaHHoe [10 [A0/MKHO  MpOnTU
arTecrtauuio. and NOATBEPXKAEHNS COOTBETCTBUIO
TPeboBaHNSAM 3aKa3umKa)

» MopepHmzaumnsa [10 (coBeplieHcTBoBaHme [10 cornacHo
N3MEeHeHHbIM TpeboBaHNSaM noTpebuTens)



TepMnHomorng

Mopaesb npolecca cosaaHvsa 10 —
[NOC/IeA0BaTEIbHOCTb 3TanoB, HEO6XOAUMBIX AJIS
pPa3paboTkn co3aaBaemoro [10.

Tunbl MOAENEN TEXHONOINUYECKOrO MPOLECCa
co3aaHug [10O:

1. Mopgesnb nocneaoBaTelbHOCTN paboT

2, Mopaenb NMoTOKOB AaHHbIX U MPOLIECCOB
3. PoneBag Moaenb



TepMnHomorng

Mogenv npoLecca paspabotku [10:

KackagHasd Moaesb
SBOJIIOLIMOHHAA MOAESb
dDopmMasibHOEe Npeobpa3oBaHme

C6opKa MporpaMMHbIX APOAYKTOB 13 PpaHee
CO3AaHHbIX KOMAOHEHTOB (MOAenb C6OPKN)

5. WTepaunoHHas (cnnpanbHasd) MoAenb

= N =



CTpyKTypa 3aTpaT Ha co3aaHue 10O

| | | |
25 50 75 100

o —

PacnpeaeneHne CTOMMOCTEN OTAENbHbIX 3TanoB co3aanus MO

Cneumndukaums MNpoekTnpoBaHue Pa3paboTka C6opka n TecTnpoBaHue

CTpyKTypa 3aTpaT Npu UCNOSIb30BaHUM 3BOOLIMOHHOIO NoAxoaa

Cneumndukaums SBOJOLIMOHHAs pa3paboTka TecTMpoBaHWe CUCTEMBI

3aTpaTtbl Ha pa3paboTKy M COBEPLLUEHCTBOBAHNE CUCTEMBI

Pa3paboTka cucTeMsl CoBEepLLUEHCTBOBAHNE CUCTEMBI



MeToabl co3gaHng 10

MeToabl MPEeACTaBAAeT COBOV  CTPYKTYPHbIV MOAXOA K
cosaaHvio 10, Komopbin crnocobeTByen nmpovssoacTay 10
3C|DC|DeKTVIBHbIM C SKOHOMMYECKON TOYKW  3PEHVS,
CrOCOHOM.

Bce OCcHOBaHbl Ha WCMOAb30BAHNN MOAENEN CUCTEMbI B
KaQUecTBe CreLnduKaLmm ee CTPYKTYPb!

1. @YHKUVNOHANBHO-OPUNEHTMPOBAHHBIE (CTPYKTYPHbIN
aHanus, JSD, 70-e roabl) 0CHOBaHbl Ha ONpeAeeHnn
OCHOBHbIX MYHKLUMOHa/IbHbIX KOMAOHEHT CUCTEMBI.

2. ObbekTHO-OpMeHTpoBaHHbIE (Booch, Rumbaugh)
VCMNOMb3YIOT NoAX0Abl, OCHOBaHHLIE Ha WUCMOJIb30BaHUN
VHUMULMPOBAaHHOrO A3bika MoaennpoBaHns UML.



CASE-TexHosnormm

Computer-Aided Software Engineering —
aBTOMaTn3poOBaHHas pa3paboTka 0.

Llinpokn cnekTp NPOrpaMM, MPUMEHSEMbIX A/

MOAAEPXKKM U COMPOBOXXAEHNS Pas/iyHbIX 3TaroB
co3aaHua [10O: :

» AHaNN3 CUCTEMHbIX TPEBOBaHN ([ Bepxtium
» MoaennpoBaHne CUCTEMBI ==
» OT/1afKa 1 TeCTUpoBaHme
» CozaaHne AOKYMEHTaUnn HIKHMIA

%
» [[eHepaLma NCXoAHOro koaa NporpamMm YPEEEHD

> [p... |




XapakTepuctukm kadecrtea 10

YA0OCTBO! CONPOBOXAEHNS

YCOBEPLIEHCTBOBaAHNE B OTBET HAa NSMEHEHHLIE Tpe6OBaHVI$I
3dKa34lKa

Hade)XXHOCTb
6e30TKa3HOCTb
3alUMLLIEHHOCTb
6e30MacHOCTb

SMMEKTNBHOCTb
CKOPOCTb BbINO/IHEHMS
MPOLIECCOPHOE BPEMS
06beEM TpebyemMon namsaTn

YA0DCTBO CM0Ib30BaHNS
He TpebyeT Upe3MepHbIX YCUANA NONb30BaATENS
COOTBETCBYHLLMM NOAb30BATENLCKUA NHTEPDENC
NOKYMEHTaUns



OCcHOBHbIE NPO6/IEMBI, CTOSLLNE MEPEA
cneunanncrtamm no Mo

» iccnenaoBaHnsa paHee co3aaHHoroe MO
» PasHOPOAHOCTH MPOrPaMMHBEIX CUCTEM

» [peboBaHne YMEHbLLIEHNS BPEMEHN Ha
cosaaHune 1O



KOHTPO/IbHLIE BOMPOCHI

[loyemy 3aTpaTbl Ha (POpMMPOBaAHNE TPEOOBaHNN K
ornpeaeeHnn CTPYKTYPLl CUCTEMbI MOLRYT MPEBOCXOANTD
CTOVMMOCTb MPOoAaBaeMbIX NPOrpamMm?

KaKnMu YETbIPbMS XapaKTEPMUCTKaMN AOMKEH 0b1aaaTh
10601 MPOrpPaMMHbIV MPOAYKT?

KakoBO pasnnumne Mexay MOAEsbio NPOoLECCa CO3AaHNs
1O 1 caMnM MPOLIECCoM?

Kakue npobnemsbl, CTosLLInE nepea crneunanancraMmm no
[10, MOXeTe Ha3BaThb eLle?



PaspaboTka nporpaMMHOro
obecrneyeHud
(Software Engineering)

Uactb 2. Co3zgaHue 10



ba3oBble mnpoLuecchkl co3aaHug 1O

» PaspaboTka creuduKkaLnmy

» [IpoekTnpoBaHne 1 peannsalnd

» ATTecraumng

» DBOMOLUNA

nsHeHHbIn umkn 1O —  COBOKYMHOCTb

NPOLIECCOB, MPOTEKAOLLIMX OT MOMEHTA MNPUHATUS
pelleHnsa o cosdgaHun O Ao ero MosiHoro BbIBOAA
N3 BKCMnyaraumnn




KackaaHad Moaesb

AHanu3 n opMmpoBaHme

TpeboBaHMM

A

y

[1poeKkTUMpOBaHNUE CUCTEMDI

n o

A

4

KoaupoBaHue 1 TeCTupoBaHue

MNPOrpaMMHbIX MOAY/EN

a

A

y

C6bopka u TecTupoBaHue

CNCTEMBbI

JKcnnyatauus u

COMPOBOXAEHNE




KackaaHad Moaesb

J10CTOVHCTBA:
JOKYMEHTNPOBaHME KaXkAoro atana

HenooCTaTKW:

<HErnbKoe» pasbreHe NpoLEecca Co3aaHns Ha
OTAENbHbIE 3Tanbl

[IpUMEHEeHVE:
TpeboBaHns cbopMy/IMPOBaHbl A0CTATOYHO YETKO.

[loBCEMECTHO AN pa3paboTky HEBOMbLINX CUCTEM,
BXOASILLUMX B COCTaB KPYMHOro rnpoeKkTa.



SBOMIOLUMOHHAS MOAENb

OnpeneneHne | — HayanbHas
cneumbukaumn | BEpcus

a

\ 4

SckmaHoe onncanmne i [ paspasorka | ] | POMEKyTOHHAs

— BEpCUS

a

\ 4

Bepcus

____________________________________

BbinonHawoTcsa
napannenbHo

[MpoToTnn — AEUCTBYIOLLMIA MPOrPaMMHbIN MOAY/1b, PEanU3YIOLLINIA
oTAeNnbHble MYHKUMKN co3aaBaemoro [10.




SBOMIOLUMOHHAS MOAENb

J10CTOVHCTBA:
Creundnkauns paspabaTbiBaeTcs MoCTeneHHo, N0 Mepe

TpeboBaHMS 3aKa3umKa.

HEeAOCTaTKN:
MHorue aTanbl co3aaHns O He AOKYMEHTMPOBaHLI.

CUCTEMA YacTo MOMYYAETCS MIOX0 CTPYKTYPUPOBAHHOW.

TpebytoTcs cneuvanbHblE CPEACTBA Y TEXHOAOI NN
paspaboTku [10.

[IpUMEHEHVE:
PaspaboTtka Hebosblnx cuctem (<100 000 cTpok) wan
cpeaHmx (<500 000 cTpoK) € OTHOCUTEIbHO KOPOTKNM

CPOKOM >XWU3HM.




dDopMaribHasg paspaboTka

[ OnpepeneHune }

TpeboBaHMI

( dopmManbHble }

'aneo6pa3OBaHMﬂ

L

( dopmanbHas

cneumdpuKaums

J

f C6opka un
L TeCcTupoBaHue

J

T1 T2 Tn
7'y l ‘ 7y l | () l ‘ 7y l
dopmMasnbHas NcnonHaemas
crieundmrkaums JE U2 U nporpamMMma
NP1 P2 [Pn

Mpouecc opManbHbIX Npeodbpa3oBaHNM




dDopMaribHasg paspaboTka

[penmMylLliecTBa:
JOYHOE COOTBETCTBME MPOrpamMMbl CAELIMMUKALINN.
OTKa3 OT TECTUPOBaHWS OTAENbHbIX MOAY/IEN.
TecTtnpoBaHVe BCEN CUCTEMbI TOMbKO MOC/E EE COOPKMN.

HenoCTaTKu:

TpebytoT cneLumanbHbIX 3HaHUW 1 OMblTa MCMOb30BaHNUS.

He AatoT CyLIEeCTBEHHOrO BbIMIphILlla B CTOMMOCTM
Pa3pPabOoTKN.

BOMBLINHCTBO CNOXXHBIX CUCTEM C TPYAOM MOAAAITCS
(bOpMasibHOMY OMMCaHMIO.

[IpUMEHEHWE:
Metoa «Hucton koMHaTbl» (IBM).




Moaenb noLaroBov paspaboTki

OnpeneneHue nnaHa

Tpe6oBaHMii LLlar pa3paboTku

A 4

\ 4

L LLlar atTectauum
[MowaroBas getanu3auus

TpeboBaHW !
LLlar c6opku
Pa3paboTka cMcTeMHOM !
APXUTEKTYPbI ATTecTtauud KoHe4yHad
CUCTEMBI cucTeMa

a

Ha ka)xaoM Lare oTCyTCTBYET TpeboBaHWE MCMOMb30BaHMS OHOMO U TOrO Xe
noaxoa K npoueccy paspaboTku!



Moaenb noLaroBov paspaboTki

J10CTOVHCTBA;

HeT HeobxoAMMOCTH X AaTb MOHOIO 3aBEPLIEHNS Pa3paboTKy
CUCTEMBI.

MO>XHO MCMOJIb30BaTh KOMAOHEHTHI, MoJlyYeHHbIE Ha MepBbIX
alraX, KaK NPOTOTUIIbI.

YMeHbLLUAETCs p1cK OBLIECUCTEMHBIX OLUMOOK.

CHCTEMHBIE CEPBYCHI C BbICOKMM MPUOPUTETOM pa3pabaTtbiBatoTcs
MEPBbLIMU, a BCE MOCAEAYIOLIMNE UHTErPUPYIOTCA C HAMU. ITO
MO3BOJIAET CHUBUTb BEPOATHOCTb MPOrPaMMHbIX OLLNBOK B 0CO60
Ba)XHbIX YACTSX CUCTEMDbI.

Henocratku:

KOMMOHEHTbI, MOMYYAEMBIE Ha Ka)X/AOM LUare, UMeoT HEBObLLOW
pasmMep.

CnoXXHO onpeaennTb Ha MEPBLIX 3Tanax obLIecncTeEMHbIE PYHKLWN.
HeBO3MOXXHO Cpa3y. onpeaennTb Habop 6a30BbIX CBOVICTB, KOTOPbIE

3a4acTyo pa3pabaTbiBalOTCA COBMECTHO C APYrMMU YacTaMU
CUCTEMB!.




Onpenenenve uenen,

MnaHMpoBaHWe cneaytoLlen

uTepaumm

v

aJIbTEPHATUB U OrpaHNYEHUN

CrnnpanbHag MoAesb

AHanus
pUCKOB

AHanun3
PUCKOB

AHanun3

AHann3
puckos MpoToTnn
3
[MpoToTun
[poToTun P 2

OYHKUMOHANbHBIN
npoToTUN

[eTtanuzaums
npoekTa

lnaHupoBaHue OnpepneneHve
TpeboBaHWUiA 1 obwmx
YKU3HEHHOIro TpeboBaHuii NmMuTauus, mogenupoBaHue, aTTectaums
uMKna
lnaHmpoBaHue AHanus
pa3paboTok TpeboBaHWiA
MnaHvpoBaHune cbopku U lpcekmpIsatiie
TeCTUpoBaHune
[MpoaykT TectupoBaHue

KoaupoBaHue

—

OueHka aJibTEPHATUB, OLIEHKA

1 paspelleHne pUCKOB

Pa3paboTka 1 TecTpoBaHue

v

MPOAYKTa Ha oyepeaHon nTepauum



CrnnpanbHag MoAesb

J10CTOVHCTBA:
HeT dukcnpoBaHHbIX 3TaroB.

STa MoJesib MOXET BK/IoYaTh B cebs /tobble apyrve
MOAENN Ha KaXKAOM BUTKE Crvpammv —

» MPOTOTUMNMPOBAHNE MOXXET NUCM0b30BaThCA Mpw
HEYETKOM ONpeAeneHnn TpeEBOBaAHNN;

» KackafiHad MoAenb B C/lyYae MmociaeaoBaTe/ibHOro
BbIMO/IHEHNS HEKOTOPLIX 3TAroB;

» Moaenb MopManbHbIX NMPeobpasoBaHn — ecin
YeTKo cAhopMynpoBaHbl TPEOGOBaHWS.

HeaoCTaTKN:
CnoxHa aBTOMaTM3aLNSA NPOLIECCOB Pa3paboTKu.

OrpoMHas posib Npy paspaboTKe CUCTEMbI OTBOANTCS
VAPaB/IEHMIO [POEKTOM.




PaspaboTka nporpaMMHOro
obecrneyeHud
(Software Engineering)
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Crneundukaums [No

PaspaboTtka crielimdukamn O — onpeaeseHie CEpPBUCOB,
KOTOpbLIMY ByaeT 06aaaTh co3aaBaemMoe 10, a Takxe
OrPaHNYEHNN, HanaraembixX Ha MYHKLUMOHAbHBIE
BO3MOXXHOCTM 1 pa3paboTky. 10,

Pe3ynbTar MPOoLECCa ONpeaeneHns TpeboBaHnN —
[IOKYMEeHTaLu s, dopMannaytolliasd TpeboBaHus,
NpeabsBAseEMbIe K CUCTEME.

[iBa YPOBHS AeTanns3aLlnn:

» TpeboBaHMs, NPeaAbIBAAEMblE KOHEUYHbIMM
NOJIb30BATEASAMU;

» CncreMHas crneunmdukauns ansd paspaboTymKoB.




Crneundukaums [No

[ NpeaBapuienbHEIE W

VICCTIEAOBaAHVA

J L

A 4

OT14eT 06
NccnenoBaHUAX

(CneumdamuMpOBaHmel

\ 4 \ 4

TPEBOBAHN

[

(DEPMVPOBaHVE

YIBEPKAEHVE
aHaNvs TPEBOBaHNI TPEOOBAHN

Moaenu
CUCTEeMbI

A 4

[Mlonb3oBaTeNnbCKue u
CUCTEMHble TpeboBaHUS

\ 4

\ 4

CrenndKang

\ 4

TPEOOBAHN




Peanunzauug 'O

Peannzauns N0 — npoLecc NeEPEBOAA CUCTEMHOM
crieunduKaumy B paboTocnocobHy0 cnctemy. BkiatoYaeT B
cebs MPOLECcChl MPOEKTMPOBaHMS 1 MPOrpaMMnpoBaHms.

[IpoLIeCC MPOEKTVPOBaHMS BK/IOYAET B CEDS OnpeaeieHne
CTpYKTYpb! 10, AaHHbIX, MHTEPMENCOB B3aMOAENCTBUS
CUCTEMHBIX KOMMOHEHTOB, MCMOJIb3YEMbIE aifOPUTMbI.
[IpOEKTMPOBAHNE MPEAMNOAraeT NnocaeA0BaTeNbHYO
(hopManu3aLmo 1 AeTann3almo co3aaBaemoro [10.

Pe3ybTal KaXXAOro 3Tana NPOEKTUPOBAHNA —
CI'IeLI,VICbl/IKaLI,VIFI, HeobxoanMas A BbINOHEHNS
C/IeAyroLlero sTalla.



Cneumpukaums
TpeboBaHMM

1

Peanunzauug 'O

O606LLEeHHble
cneundukaumm

HpoeKTMpOBaHM

ApXUTEKTYpPHOE
NPOEeKTUPOBaHNE

L /]

/]

{I‘I POEKTU pOBaHmeJ

nHTepdencos

} [ KOMI'IOHEHTHOE

[lpoekTnpoBaHue
aJIroOpUTMOB

pOEKTMpOBaHMe
prKTyp NAHHbIX

A 4

Cneumpukaumm
NOACUCTEM

A 4

ApXxuTekTypa
CUCTEMBI

A

A

/

Cneumdukaumm
KOMMNOHEHTOB

Cneumdukaumm
NHTEpdEencoB

\ 4

A 4

Cneumndukaumm
aNropuTMOB

Cneumdpukaumm
CTPYKTYp AQHHbIX




Peanunzauug 'O

MEeToAbl NPOEKTNPOBAHNA — MHOXXECTBO (DOPMaJIM30BaAHHbIX
HOTALMA 1 HOPMaTUBHbIX AOKYMEHTOB AJis
npoekTpoBaHmnAa [10.

CTpyKTYpPHbIE METOAbL! MOAAEPKMBAOT MOAEAN CUCTEMBI:
» Moaenb MOTOKOB AaHHbIX;

» Moaenb «CyLIHOCTb-CBA3b>;
» CTpYyKTYpHad MOAenb;

> O6BLEKTHO-OPVEHTMPOBAHHbIE VEpapXYeckasi MOAEb

CUCTEMbI, MOAEJIb OTHOLUEHWI MEeXAy O6'beKTaMM MOZAEJIb
B3aMMOﬂ,eMCTBMFI 06'beKTOB

» [lnarpaMmbl NEPEXOAOB AW CLEEHAPUN XU3HWU CYLLIHOCTEMN.




Peanunzauug 'O

[IporpaMMpoBaHne U oT/ladKa:

TectpoBaHVE — MPOLIECC YCTAHOB/IEHUS MPOrPaMMHbIX
OLUNOOK.

OT/afKa — YCTaHOBIEHNE MECTOMNOJI0XEHNS OLUMOOK N nX
VCTPAHEHNE.

—*| Jlokannsauus owmbKu YcTpaHeHue owmnbku

J N

A\ 4

A\ 4

OnpegeneHune cnocoba [TOBTOpHOE TeCTUpOBaHME
YcTpaHeHus omnbKn nporpammbl




ATTectauud MO

ATTEcCTalnsg 1 BEpUMUKalng — NPOLEcc
yCTaHOBNEeHns cooTBeTcreug [0 ee
CreunduKaunmy, a Takke oXXnaaHnsaMm
1 TPEOOBAHWSAM MOJIb30BATENEN U

[TECTVIDOBaHVIe 3dKa34WKa.

KOMIOHEHTOB

A

A 4

TecTupoBaHue
Moaynemn
A
\ 4
TecTnpoBaHue
NOACUCTEM
A
TeCTMpOBaHme
CUCTEMBI

A

\ 4

[lpnemMoyHbie
NCMbITaHUA




ATTectauud MO

Cneumcbvmauvm CVICTEMHAS I'IpoeKTMpOBaHMe AeTanbHee
TPEOOBAHNN CI'IeLI,VICI)VIKaLI,VIFI CUCTEMB npoeKTMpOBaHme
| / " / |
[17aHMpoBaHVe [17aHMpoBaHKe FlnaHMpOBaHMe KOAVPOBaHVE
[TpneMoYHbIX TecTnpoBaHns TectnpoBaHn4 TGCTMpOBaHVIe
UCMbITAHWNI CucreMHon cHopKm C6opKkM NOACUCTEM MOAYIEN
\ \ \ |
‘ IIPOPAMMHBIV I'IpmeMquble NIECTIVPOBaHVE NIEeCTVPOBaHe
LIPOAYKT VICNbITaHNA CVICTeMHOl/I COOPKM COOPKUIIOACUCTEM

STarbl TECTUPOBAHMA



oBoawunda Mo

ConpoBOXXAEHNE CUCTEMbI — 3TO BHEcCeHe naMeHeHnn B

CUCTEMY, KOTOPAA HaxXOAUTCHA B SKCIJlyaTaldi.

\ 4

Onpenenexne OLEHKa
CNCTEMHBIX CyILEecTBYOLINX
TPEOOBAHNN CUCTEM

H

[IPEANIOKEHNH
6 1IBMEHEHN
CNCTEMB!

MoanKaUns
CUCTEMB!

HoBad

CyLuecTByioLLme
CUCTEMB!

CNCTEMA

SBOMOUNA CUCTEM



Bornpoch! Ans o6cy>kaeHns

[lodeMy B MpOLIECCE  OMpeaeneHnss  TpeboBaHnM
HEOOX0ANMO pasnnyaTtb PaspaboTKy MOIb30BaATENLCKUX
TPEbOoBaHMN 1 Pa3paboTKy. CUCTEMHbLIX TPEOOBAHNI?

KakoBb! MsiTb OCHOBHBIX KOMMOHEHTOB JIt0ObIX METOA0B
NMPOEKTUPOBAHUA?

Paspabotante  MoAenb  Mpouecca  TECTUPOBaHWS
VICMONHSIEMOW MPOrpPamMmel.



PaspaboTka nporpaMMHOro
obecrneyeHns
(Software Engineering)

Yactb 3. TpeboBaHus k lO:
pa3paboTka TpeboBaHuN.



PaspaboTrka TpeboBaHm

Paspaborka TpeboBaHMM — 3TO nNpoLecc,
BKJIIOUYAQOLMN MeponpusaTUs, Heobxoaumblie
AN COo34aHUSA U YTBepXXAeHUS [AOKYMEHTaQ,
coaep)xaulero cneuMdumkaumMro CUCTEMHbIX
TpeboBaHUN.

Pa3znnyaloT 4eThbipe OCHOBHbIX 23Tana npouecca
pa3paboTkn TpeboBaHUN: aHAIU3  TEXHUYECKOM
OCYLLIECTBMMOCTM CO3[aHNS CUCTEMBI, (DOPMMPOBAHME
M  aHanu3  TpeboBaHMK,  cneumduuupoBaHme
TpeboBaHMN U CO3[4aHME  COOTBETCTBYHOLLEN
NOKYMEHTauuM, a TakKxKe  aTrectaumss  3TUX
TpeboBaHUM.



PaspaboTka TpeboBaHnM

AHanns
OCYLIECTBMMOCTM

J

OT4eT 00
OCYLLIECTBNMOCTU
CO3daHNsa CUCTEMBbI

v

(DepMUPeBaHVE
ViaHanvs
TPEOOBAHNN
CrelnmMnUPOBaHNE
TPEOOBAHNN
v ATTECTalns
TPEGOBAHNI
Mogenn cuctemsl
[lonb3oBaTenbLCKmMe
N CUCTEMHbIE
TPebOBaHNS
\ 4
HAoKkyMeHTaums co
> cneundmkaumen
>

TPeboBaHUM




AHann3 ocyLwecTBMMOCTH

AHanM3  OCYLIECTBMMOCTM  [AO/DKEH  OCBETUTb
cneaytoLLme BOmnpochi:

1.0TBEUAET nNnM cuctemMa oWKMM un 6usHec-uensam
OpraHu3aLum-3aKka3dmnKa " OpraHm3aumu-
pa3paboTymnka?

2.MOXXHO NW peannu3oBaTb CUCTEMY, WCMONb3YyA
CYLLECTBYIOLLUME HA AAHHbIN MOMEHT TEXHO-/I0rnm
1 HE BbIX0As 3a npeaenbl 3aaHHOU CTOMMOCTU?

3.MOXXHO N1 06beanHUTb CUCTEMY C APYrMMU
CUCTEMAaMU, KOTOPbIE YyXKe 3KCTyaTUpytoTca?



AHann3 ocyLwecTBMMOCTH

BbINnoONMHEHME aHanu3a OCyLeCTBUMOCTU BKOYaeT cobop u
aHanM3 WHdopMaumum o 6yaywen CuCcTeMe, HanmcaHue
COOTBETCTBYIOLLEro oT4yeTa. Hanpumep, 3Ty WH@OpMaLMIO
MO>XHO MOJSTYYUTb, OTBETMB Ha CNeaylolme BOnpochl:

1.4T0 npousomaeTr C opraHu3aumen, ecim CUCTEMA He
byneT BBeAeHa B 3KCryaTaumio?

2.Kakne Tekyuwme npobnemsbl CyLLIEeCTBYIOT B OpraHu3auum u
KakK HOBas CMCTEMa MOMOXET UX peLunTb?

3.KakuM obpasoM cuctema byaetr cnocobCcTBoBaTb LENAM
busHeca?

4. TpebyeT nu pa3paboTka CUCTEMbl TEXHOSIOMMK, KOTOpas
[10 3TOro He MUCMNosib30BasiaCb B OpraHn3aunmn?

[Mocne o6paboTkm cobpaHHOM WHGOPMALMN TOTOBUTCS
OTYET MO aHANM3Yy OCYLLECTBMMOCTU CO3AAHMUSA CUCTEMBbI.



dopMmMpoBaHMe U aHanmM3 TpeboBaHUM

Ha 3ToM aTane Ko-MaHaa pa3pabotyumnkos 1O paboTtaeT ¢
3aKa34YMKOM N KOHEYHbIMW MOSb30BaTENSAMU CUCTEMbI AN
BbISICHEHUS 06/1aCTU NMPUMEHEHUS, ONMMCAHNS CUCTEMHbIX

CEPBMCOB, ONpeaeneHns pexxmMoB paboTbl CUCTEMBI U €€
XapaKTEPUCTUK BbINONIHEHMS, annapaTHbIX OrpaHUYEHUN U T.A.

Mpouecc hopMnpoBaHUs U aHanu3a TpeboBaHU JOCTAaTOUYHO
CNIOXEH MO paay NPUYKH:

e Ha TpeboBaHusl K cucTemMe MOryT B/IMSATb MOJSIMTUYECKUNE
(aKTopbI.

e Jlnua y4acTByrolmMe B pOPMMPOBaHUK TPeboBaHUH,
BblpaXkatoT B 3TUX TPeboBaHUAX COOCTBEHHbIE TOUKMU
3peHNsl, OCHOBbIBASACb HA JINYHOM OrbITe paboThl.



dopMmMpoBaHMe U aHanmM3 TpeboBaHUM

e Jlnua yyacTtsyrowme B GopMmMpoBaHnn TpeboBaHUN, UMEIOT
Pa3NIM4YHbIE NPEeANoOYTEHNS U MOMYT BblpaXkaTb UX pa3HbIMU
crnocobamun. PaspaboTumkm A0MKHbI ONpeaennTb BCe
NOTEHLMaNbHbIE UCTOYHMKU TpeOOBAHUN U BbIAENUTb
obuwme n npotTneBopeUnBbie TpeboBaHus.

e DKOHOMMYeEcKas U bUsHec-06CcTaHOBKa, B KOTOPOW

nponcxoant opMmpoBaHne TpeboBaHnn, HEU3OEKHO
OyaeT MEHATBLCA B XOA€E BbIMOSIHEHUS 3TOrO NMpoLiecca.

e Jlnua, yyactyowme B GopMnMpoBaHnUmM TpeboBaHMN, YacTo

HE 3HAOT KOHKPETHO, YEro OHN XOTAT OT KOMI'IbI-OTGpHOVI
CUCTEMbI.



dopMmMpoBaHMe U aHanmM3 TpeboBaHUM

Hadano
npouecca CneunduumpoBaHune
_l l . TpeboBaHui l
1— [lpoBepka
TpeGoBaHuii | |

I

OnpepneneHne
NPUOPUTETOB

1
| I nljaa;TpMeBu(J)E:ﬂslﬁ
]

. Knaccudpmkaums
TpeboBaHUN

Mpouecc hopMMpoBaHUSA U aHanNn3a TpeboBaHUN MPOXOAUT Yepes
PAA, 3TanoB.:

>

AHaANN3 NpeaMETHON
obnactu

| 1

C6op TpeboBaHuii |

[IpoBepka TpeboBaHmy. Ha 3TOM 3Tane onpeaensieTcs ux noaHoTa,
NoC1eaoBaTENbHOCTb U HEMPOTMBOPEUYMBOCTb.



dopMmMpoBaHMe U aHanmM3 TpeboBaHUM

Mpouecc hdopMUpoBaHNS U aHanM3a TpeboBaHUI NPOXoANUT Yepes
pAA 3Taros:

HazHayenne ripmopureros. B ntobom Habope TpeboBaHUM oaHU K3
HUX 6yayT 6onee BaXkHbl, YeM apyrne. Ha 3ToM aTane COBMECTHO
C MMuamn, opMupyrowmMMn TpeboBaHns, onpenensitoTcs
Hanboee Ba)xHble TpeboBaHUs.

PazperlieHmne riporuBopeymi. bea coMHeHns, TpeboBaHus
MHOMOYMCNEHHBIX JIL, 3aHATBIX B NpoLecce popMUPOBAHUS
TpeboBaHuK, 6yayT npoTMBopeunBbIMU. Ha 3TOM 3Tane
onpeaendrTCcd N pa3peLlarTca NPOTUBOPEeYMsa Takoro poaa.

AHamm3 ripegmeTHor o6/1actv. AHANNTUKN OOMKHbI U3YYNUTb
npeaMeTHYo0 06nacTb, rae 6y-aeT aKCnyaTMpoBaTbCA CUCTEMA.



dopMmMpoBaHMe U aHanmM3 TpeboBaHUM

Mpouecc hdopMUpoBaHNS U aHanM3a TpeboBaHUI NPOXoANUT Yepes
pAA 3Taros:

Knaccugukairmsa tpebosaHmi. Ha 3ToM 3Tane 6ecpopMeHHbIN
Habop TpeboBaHMN Npeobpa3yeTcs B IOrMUYECKN CBA3AHHbIE
rpynnbl TpebosBaHuu.

Cobop TpeboBaHMH. ITO NMPOLECC B3aMMOAENCTBUSA C NMLIAMU,
(popMumpyoLwmMmn TpeboBaHus. Bo Bpems 3Toro npotiecca
NPOAO/HKAETCA aHaNn3 NnpeaMeTHoM obnactu.



DopMnpoBaHME U aHanM3 TpeboBaHUM

PacnpocTtpaHeHbl Tpu noaxoda K MOPMUPOBAHMUIO
TpeboBaHUMU: MEeTO[, OCHOBAHHbIM Ha MHOXECTBE
OMOPHbIX TOYeK 3pEHNS, CLLeHapuu "
3THOrpadnyeCcKkum MeToA.

[Ipyrne noaxonbl, KOTOpPblE MOryT MCMONb30BaTbCS B
npouecce pa3paboTkn TpedboBaHMW, — 3TO METOAbI
CTPYKTYPHOIro aHanu3a u MeTobl MPOTOTUNUPOBAHUS.

He cywecTtByeT YHMBEpPCAZnbHOro noaxoaa K
GOpPMUPOBaHMIO U aHann3y TpeboBaHun. OBbIYHO A1
pa3paboTku TpeboBaHUK OQHOBPEMEHHO
NCMONb3YETCSA HECKONLKO NMOAXOA0B.



dopMUpoBaHME U aHanNn3 TpeboBaHM
OnOpHbIE TOYKN 3pPEHUS

Pa3finyHble TOYKM 3peHuss Ha npobnemy mno3BONSAOT
YBUAETb €€ C pa3HblX CTOPOH. OAHAKO 3TN B3rNsAbl HE
ABNAIOTCA MOSIHOCTbIO HE3aBUCUMbIMMU U OBbIYHO
NnepeKkpbIBalOT ApPYr Apyra, a NoTOMY MOryT CIYXWTb
OCHOBOM 06WMxX TpeboBaHMN.

[loogxoad C WCMONb30BaHUEM PA3NINYHLIX  OfTOPHbIX
TOYEK 3peHus K pa3paboTtke TpeboBaHMN NPU3HAET
5TU TOYKU 3peHUs U WUCNOoNb3yeT WUX B KayecTse
OCHOBbl MOCTPOEHUS W OpraHM3auUun Kak rpolecca
bopMNpoBaHMNA TpeboBaHUU, Tak N HENOCPEACTBEHHO
camMnx TpeboBaHuN.



dopMUpOBaHME U aHaNn3 TpeboBaHM
OnopHbIe TOYKU 3peHns

PaznunyHble MeToAbl NpeanaratoT pa3Hble TPAaKTOBKU
Bblpa>XeHUs "TouKa 3peHuns”.

TOYKM 3pPEHNS MOXKHO TPAKTOBaTb CNeayloLmnM 06pa3omMm:

Kak riosiy4aresin CUCTEMHbIX CEPBMCOB. B 3TOM Cilydae TOYKM
3PpEHUA HABNAKOTCA BHELWHUMUA (OTHOCVITEJ'IbHO CVICTeMbI)
nonyyatensaMm CUCTEMHbIX CEepBUCOB. TOYKM  3peHusd
NnoMoraroT  OnpeaeInTb AadHHbIE, HeobxoauMble AN
BbIMNOJIHEHNA CUCTEMHbLIX CEPBUNCOB U1 UX YIpPaBJ/1IEHUA.



dopMUpOBaHME U aHaNn3 TpeboBaHM
OnopHbIe TOYKU 3peHns
TOYKN 3peHnNss MOXXHO TPaKTOBaTb ClieayolmM obpasom:

Kak UCTOYHUK UH@DOPMAaLMU O CUCTEMHBLIX faHHbIX. B 3TOM
C/lydae Ha OCHOBE OMOPHbLIX TOYEeK 3peHUs CTPoOUTCA MoAenb
CO30aHMUA U UCMONb30BaHMUSA AaHHbLIX B cucTteMe. B npouecce
dbopMmMpoBaHna TpeboBaHUM OTOMPAIOTCA BCE TaKUE TOYKU
3peHns, Ha WX OCHOBEe onpenensdlTcd AaHHble, KOTopble
6ynyT co3aaHbl UM UCNOMAb30BaHbl Npu paboTe cUCTeMbI, U
Crocobbl 06paboTKM 3TUX AaHHBIX.

Kak CTpyKTypa ripegcras/ieHnd. B 3ToM criydae TOUYKM 3peHuns
pPacCMaTpMBalOTCA KaK o0cobasds 4acTb MoAenin CUCTEMBLI.
HanpuMmep, Ha OCHOBE pa3/IMYHbIX TOYeK 3peHUa MOoryT
pa3pabaTbiBaTbC  MOAEN  "CYLLUHOCTb-CBSI3b',  MOAenu
KOHeYHOoro asTomMaTa u T.A.



dopMUpoBaHME U aHanNn3 TpeboBaHM
OnoOpHbIE TOYKN 3pEeHns

Hanbonee sp@eKkTMBHbIM MNOAXOAOM K aHaNU3y WHTEPAKTUBHbLIX

CUCTEM SBNSETCA WCMOJSIb30BAHME BHELIHMX OMOPHbIX TO4YeK
3peHMs. OTU TOYKM 3pEeHUss B3aMMOAENCTBYIOT C CUCTEMOM,
nosly4ast OT HEE CepPBUCHI U NMPOAYLMPYS AAHHbIE U YNPaBASIOLLIME
CUrHanbI.

STOT TUM TOYEK 3PEHUSA UMEET pAA NMPENMYLLIECTB:

1.

2.

TOYKM 3peHust, BHELUHME K CUCTEME, — ECTECTBEHHbIN Cnocob
CTPYKTYPUPOBaHUS NMpo-Liecca popMmpoBaHms TpeboBaHUN.
CpaBHUTENBHO MPOCTO PELUNTb, KaKMe TOYKM 3peHus cneayet
OCTaBUTb B Ka4yeCTBE OMOPHbIX: OHW [AO/MKHbl OTOOpaXkaTb Kakowm-
nmbo cnocob B3anMoaenUCTBUSA C CUCTEMOMW.

. [laHHbIN noaxon noneseH AN Cco3AaHus HedYHKLMOHabHbIX

TpeboBaHMN, C KOTOPbIMW MOXHO CBS3aTb Kakon-nmMbo cepsuc.



[narpaMmMa naeHTUMdnKaumm Tovek
3 pe H Mﬂ He3aperncrpmpoBaHHbIN

Cnncok Mo/sb30BaTesb

ycnyr

[Mocbinka

coobLeHnI Bbigaua
YeKOoB

ObpaboTka

MeHepxep cyeToB BaHKOBCKN

cny>kaLun
3anpoc PacyeTHble
6an§|-?ca CHsaTKE AaHHblE MNpoBsepka
LEHEXHbIX KapTOUKM
CpeacTB YpaaneHHoe
NHOCTpaHHbIN obHoBneHwne MO

Bnapeneu KJIMEHT YnaneHHad
6aHKOBCKOrO Mopsiaok MarHocTuKa
cyeTa onepauuu YaepxaHue
YaepxxaHue KapTOHKu
KapTOUKM
CUCTEMHbIe Mepeson P O6cnyxwBaHne
pacxoapl neHer afnnapatypel
epeyvncieHns
Mexay [Nepenava
Be30Tka3HOCTb 6aHkamu coobLleHunI

O6bHoBNEeHue
cyeTa

3aWnLLEHHOCTb



dopMmMpoBaHMe U aHanmM3 TpeboBaHUM
OnOpHbLIE TOYKN 3pPEHUS

CE’,DBI/ICb/, COOTHECEHHbIE C TOYKaMu 3PeHUAd

BJIAOEJIELL CHETA

MHOCTPAHHbIV KITMEHT

KACCUP BAHKA

Cnuncok cepBncoB

Bblaaya geHer
3anpoc 6anaHca
Bblgaya 4yekoB
[locbinka
coobLleHunsd
Cnuncok TpaH3akuum
[Mopsigok onepaymn
[lepeBon oeHer

Cnncok cepBuncoB

Bbioaya geHer
3anpoc banaHca

Cnmncok cepsucos

BbinonHeHune
ANarHOCTUKU
3a4yucrieHue
neHer
Ob6paboTtka cyeToB
[locblinka
COOOLLEHMNS




dopMmMpoBaHMe U aHanmM3 TpeboBaHUM
OnOpHbLIE TOYKN 3pPEHUS

MHbDOpMaums,  Uu3BNEYEHHAss U3  TOYEK  3pEHUs,
MCMOMb3YEeTCA ANS 3anonHeHns hopM wabnoHOB TOYEK 3PEHUS
M OpraHn3aLmMmn TOYEK 3PEHUS B MEPAPXUIO HACeA0BaHuS.

CepBuCbl, [JaHHble W  ynpaBnsawowass  UHdopMauus
HacneayTCsa NOAMHOXECTBOM TOYEK 3PEHMUSI.



dopMmMpoBaHMe U aHanmM3 TpeboBaHUM
OnOpHbLIE TOYKN 3pPEHUS

CepBuchl

Bce Touku 3peHun

3anpoc G6anaHca
Bbigaya geHer

KnueHT

KonnektuB 6aHkKa

CepBucsl

PR Cuer
KrnueHTa

Bbloaya yekoB
NMocbinka usBeLleHus
Cnuncok TpaH3akuumn
NMopspok onepauun
NMepeBon aeHer

MHoCTpaHHbIN
KITUEeHT

Kaccup | | YnpaBnsatowmmn




dopMUpoBaHME U aHann3 TpedboBaHUU
CueHapuu

CueHapumM O0CODBEHHO MOMe3Hbl A9  AeTanu3aumm  yxe
cpOpMyIMpOBaHHbIX TpeboBaHUM, MO-CKOMbKY OMUCbIBAKOT
nocneaoBaTeNbHOCTb MHTEPAKTUBHOW paboTbl Nosib3oBaTens ¢
cucteMmoun. Kaxkabiv cLeHapumn OnmcbIBAaeT OAHO UM HECKOJIbKO
BO3MOXXHbIX B3aMMOAENCTBUMN.

CueHapuy HauYMHAETCA C 0bLWEro onMcaHus, 3aTeM NOCTENEHHO
NETANU3NPYETCA AN CO34aHMsa  MOMHOro  OnMcaHus
B3aMMOAENCTBUSA NONb30BaTENSA C CUCTEMOMN.



dopMUpoBaHME U aHann3 TpedboBaHUU
CueHapuu

B 60/bLUMHCTBE C/TyYaeB CLEHAPWUIA BKJIIOYAET crieaytoLLee:

e OnncaHne COCTOSHUS CUCTEMBI MOCSIe 3aBepLUEHUS
cLeHapus.

e MHdopMaLUo OTHOCUTENBHO APYrMX AEUCTBUN, KOTOPbIE
MOXXHO OCYLLECTBNSATb BO BPEMS BbINOSHEHUS CLIEHAPUS.

e OnucaHme UCKITIYNTENbHBIX CUTYaLUUn U CNocoboB nx
06paboTKM.

e OnncaHne HopMasibHOro NMpoTeKaHMUs CobbITUMN.

e OnucaHmne CoCTOoAHUA CUCTEMbI B Havane cLeHapus.



dopMmMpoBaHMe U aHanmM3 TpeboBaHUM
CueHapumn

CueHapum cobbITUM  UCNONBL3YIOTCA AN  AOKYMEHTUPOBAHMUS
NoBEeAEHUS  CUCTEMbI,  NPEACTABNEHHOr0  OnpeaeneHHbIMU
cobbiTnsamMn. CueHapum BKJ/THOYAKOT OMMCaHWe MOTOKOB [AAHHbIX,
CUCTEMHbIX OMEpaLuMhi U UCKIOYUTENbHbLIX CUTYaLWK, KOTOpble
MOTYT BO3HUKHYTb

YcnoBHble 0603HaYEHUS:
1. [aHHble, nocTynawowme B CUCTEMY WAM UCXOAdWME U3 Hee,
NpeacTaB/ieHbl B 3M11MNCaXx.
2. YnpaBnswowass WHPOpPMALMA MOKasaHa CTpefikaMuM B BEPXHEW YacTu
NPSAMOYro/IbHUKOB.
3. BHyTpUcCMCTEeMHbIe AaHHbIe MOKa3aHbl CripaBa OT NMPAMOYrosibHUKOB.
4. WcknwuyutenbHble  cuTyauuu NOKa3aHbl B HKHEN 4acTu
NPSAMOYro/IbHUKOB.
5. WmMa cneaytolero cobbiTus, 0XXUAAEMOro nocse 3aBepLlleHns cueHapus,
NPUBOAUTCSA B 3aTEHEHHOM MPAMOYIrOJIbHUKE.



dopMupoBaHue 1 aHanm3 TpebosaHnn CueHapum

KapTouka npucyTtcrTByeT

Kaptouka
OencTBuTenbHa
MoarBepxaeHue
KapTouka l nornib3oBaTens
3anpoc PIN-kopa
NMpoBepka
»| nonb3oBartens
Homep cuera, A 4
MNpeBbliweHue COOTBETCTBYHOLLUMN > BLiGop
NMMUTa BpeMeHH PIN-koay Homep cueta cepBUCa
oXugaHus
Bo3BpaT KapTO4KM HeBepHbin PIN-koa
Heponyctumas NMoBTOpPHLIN BBOA,
KapTouKa PIN-kopa
Bo3BpaTt KapTouku l
YTpaueHHas HeBepHbin PIN-kog,

KapTouka

Bo3BpaTt KapTo4Ku

YaoepXaHue KapTouku




dopMmMpoBaHMe U aHanmM3 TpeboBaHUM
CueHapumn

BapuaHTbl ucrnonb3oBaHua (use-case) — 3TO MeToAMKaA
dopMmpoBaHnsa TpeboBaHM, OCHOBAHHAsS Ha CLiEHapUsX.

OHW CTanuM OCHOBOW HOTAUMW B S13blke mMoaenupoBaHus UML
Npy ONMcaHMn 06 BbEKTHbLIX MOAENEN CUCTEM.



dopMmMpoBaHMe U aHanmM3 TpeboBaHUM
CueHapumn

BapmaHTbl mcnonb3oBaHMs (use-case) — 3TO MeToAuKa (MOPMUMPOBaHUS
TpeboBaHMN, OCHOBaHHasA Ha cueHapusix. OHWM CTanM OCHOBOW HOTaLMA B
A3blke MoaennpoBaHust UML npu onMcaHnn 06bEKTHbIX MOAENEN CUCTEM.

— P

MpenocTaBneHue ycnyr

@ -

Yn paBJieHne noJsib3oBaTtesiasMu

— P

Ycnyru kaTtanora

NMonb3oBaTtenb
ononuoTeku

NMepcoHan
ounbnuoTtekun

NMocTaBLMK



dopMmMpoBaHMe U aHanmM3 TpeboBaHUM
CueHapumn

JK3eMnnap: KHurn:
BuonnoTtevHbIN 3K3eMnnap KaTanor

CocTaBuTtenb Kartanora:

NMocTaBLWMK KHUI
NMepcoHan 6ubnuoTeku

> <
NMokynka KHur HoBas kapTouka
<
KaTtanoxHas
KapTo4ka
<
PasmelweHune
KapTOu4Ku
<
YaaneHue u3
KaTanora




dopMmMpoBaHMe U aHanmM3 TpeboBaHUM
DTHOrpaduyeckum noaxon

STHOrpadmnyeckmm noaxoa K QpOPMUPOBAHUIO CUCTEMHbIX
TpeboBaHMN UCMONb3YETCA AN NOHMMaHUA U HPOPMUPOBAHUS
COUMAnbHbIX N OpPraHM3aUMOHHbIX aCMEKTOB 3KCrayaTauuu
cuc-tembl.  Pa3pabotumk  TpeboBaHMM  MNOrpyxaetcs B
pabouyto cpeny, rae 6yaer umcrnonb3oBaTbCA cuctema. Ero
exenHeBHass paboTa CBA3aHA C  HabnwogeHneM U
NMPOTOKO/IMPOBAHMEM peasibHbIX AENCTBUMW, BbIMOHAEMbIX
NoNb30BaTeNSIMU  CUCTEMLI. 3Ha4yeHue 3STHOorpauyeckoro
noaxoa 3aK/0YaAETCS B TOM, YTO OH MOMOraeT ObHapYy>XWUTb
HesiBHble TpeboBaHMS K CUCTEME, KOTOpble OTpaXkatoT
peasibHble acrnekTbl ee 3KCryaTtaumm, a He dopMasibHble
YMO3pUTESbHbIE MPOLIECCHI.



dopMUpOBaHME U aHaNn3 TpeboBaHM
DTHOrpaduyeckum noaxon

STHOrpadryeckmn nNoaxon no3BONSIET AETaNM3MpoBaTb TpeboBaHMS
0N KPUTUYECKMX CUCTEM, 4Yero He Bceraa MOXHO Aobutbcs
ApYrMMM MeToaamMm pa3paboTkm TpeboBaHMKU. OAHAKO, MOCKObKY
3TOT METOA OPMEHTUPOBaH Ha KOHEYHOro MnOoJsib30BaTesisl, OH He
MOXET OXBaTUTb BCce TpeboBaHus npeaMeTHOM obnactm wu
TpeboBaHUs OpraHn3aUMOHHOro Xapakrepa.

dopMUpoBaHKue YTOYHeHne TpeboBaHUN
TpeboBaHUIN Ha OCHOBE O6cykaeHune Ha ocHoBe
3THOrpadmyecKkoro TpeboBaHun 3THOrpamn4eckoro
noaxoda noaxoda

Pa3paboTka CUCTEMb! |l 4 Pa3paboTka NPOTOTUMNG e OueHnBaHWe npoToTuna




ATTectaumsa TpedboBaHuM

Bo BpeMs npouecca aTrectauMuM  A0MKHblI  ObITb
BbIMO/HEHbI Pa3/IM4HbIE TUMblI NMPOBEPOK AOKYMEHTaL MU
TpeboBaHUM:

1.[lpoBepKa ripaBu/ibHOCTH TPDEOOBAHMUM.

2.[IpoBEPKa Ha HEMPOTUBOPEYUBOCTS.

3.[IpoBepKka Ha roJsiHoTYy.

4.[lpoBepka Ha BbIMOJIHUMOCTB.

CyLLEeCTBYET psii METOAOB aTTecTaunmn TpeboBaHUN:
1.0630p TPEOOBaHMA.

2.[IpoToTunupoBaHue.

3.[eHepaLmns TeCTOBbIX CLIEHGPHEB.
4.ABTOMATU3NPOBAHHBIM GHAJIN3 HEMPOTUBOPEYHNBOCTH.



YrpaBrieHne TpeboBaHnsaIMm

YnpasneHne TpeboBaHUAMM — 3TO MNPOLECC YnpaBeHUS
U3MEHEHMAMU CUCTEMHbIX TpeboBaHMN. lNpouecc ynpaBneHus
TpeboBaHMSAMN  BbIMNONHAETCS  COBMECTHO C  ApYrnMu
npoueccamm paspabotkm TpeboBaHmn. Havyano 3TOro
npoLecca naaHUpyeTcs Ha TO e BpeMs, Koraa HauyMHaeTcs
npoLecc nepBoHavanbHOro ¢opMmnpoBaHust TpeboBaHWUH,
HENoOCpeACTBEHHO MpoLecC YyrnpasnieHns TpeboBaHMSIMU
[IO/HKEH HAYyaTbCs Cpa3y Mocne Toro, Kak YepHoBasi BepCuUS
cneundmnkaumm TpeboBaHumn byaeTt rotosa.

C TO4KkM 3peHuns paspaboTkm TpeboBaHNS MOXKHO
pa3aennTb Ha [Ba Kacca:

1./locrosiHHbIE TPEOOBaHMA.

2. V3meHsemble TpeboBaHMA.



[1naHupoBaHue yrpasieHns TpeboBaHUSAMU

1. 1neHtmuxayms ToeboBaHMA.
2.Yripas/ieHne ripoLjeccoM BHECEHMS UIMEHEHM.
3. CTparerus ornepaTtnBHOro KOHTPO/IA.
UH@opmaLmss 06 UCToqYHKe TpeboBaHs
UH@opmaums o TpeboBaHUIX
VIHGbopMaLmsi O CTDYKTYPE CUCTEMbI
4. [Togaepxka CASE-cpescTs.



YnpaBneHme naMeHeHnsaMn TpeboBaHnit

[lpouecc ynpaBfieHNa U3MEHEHUAMU COCTOUT U3 TPeEX
OCHOBHbIX 3TamnoB.:

1.AHam3 ripobsieM u3MeHEeHUS CrieLPDUKaLINm.

2. AHa/IN3 U3MEHEHMU U PACHET X CTOUMOCTH.
3.Peasinzaims n3MeHEHMH.

OnpegeneHne
npobnem [MpOCMOTpPEHHbIE
AHanu3
2Ry EGEL IR AHanv3 npobriem o TpeboBaHNs
U3MEHEHUN Peanunzauus >
N3MEHEHUS —>

N pacyeT N3MEHEHNI

cneumdukaumm

nX CTOMMOCTU



Bornpoch! Ans o6cy>kaeHns

lpeanoXxunte, KTo Obl MOl Y4acTBOBaTb B (HOPMUPOBAHUY
TPEOOBAHMM A1 YHUBEPCUTETCKON  CUCTEMBbI  PEerncrpaunm
CTYAEHTOB.

PaspabaThbiBaeTcs CHICTEMaA [0 ang dBTOMaT/3auum
6ubnnoteyHoro Kartanora. 3OTa CUCTEMa OyaAer coaepXaTb
NH(OPMaLNIO OTHOCUTENBHO BCEX KHUIF B Bubnnoteke n byaer
nosiesHa 6mbanoTevyHoMy nepcoHany, aboHEeHTaM M UYnTaTeENsIM.
CucrtemMa [OoO/HKHa VIMETb CpeacTBa MPOCMOTPa  KaTtasiora,
CPEACTBA CO3/[laHNA  3amnpocoB M CPEACTBa, MO3BOMAOLINE
MO/Ib30BATENSAM PE3EPBUPOBATb KHUIMM, HaxOASLWMECS B AaHHbIV
MOMEHT Ha pykax. Onpeaenute OCHOBHbIE OMOPHbIE TOYKM
3PEHNs], KOTOpble HeobxoAMMO Y4YecTb B creundukaulmm
CUCTEMB!.

Balla KOMMaHWs WCMOMb3YET CTaHAapTHbIM METOoA aHanun3a
TpeboBaHUW. B mpolecce paborbl Bbl OOHapy»Xwav, 4YTO STOT
METOA He YUUTbIBAaeT CcoLuanbHble MaKTopbl, Ba)XHble And
CUCTEMbI, KOTOPYIO Bbl aHanu3vpyete. Ball pykoBoAUTENb Aas
BaM ACHO MOHATb, KaKOMy METoAy aHanusa HY>KHO C/eAoBath.
ObcyanTe, YTO Bbl AOHKHbI AENATL B TAKOW CUTYaALUMN.



PaspaboTka nporpaMMHOro
obecrneyeHns
(Software Engineering)

Yactb 3. TpeboBaHus Kk lNO:
MOJEN CUCTEM.



Moaenn cucrem

» OaHoN 13 LLIPOKO MCTIOMb3YEMbIX  METOAMK
NOKYMEHTUPOBAHMSA  CUCTEMHBIX  TPEOOBaHUW  SABASETCH
NMOCTPOEHVE psAa MOAENeN  CUCTEMbl. T MOAENu
MCMOJb3YIOT rpaduueckme MpeacTaBieHns, MOoKasbiBatoLye
PELIEHNE KaK WCXOAHOW 3aAauv, A48 KOTOpPOM CO3/[43eTrcs
CUCTEMa, TaK W pa3pabaTbiBaeMoli cucTembl. Mopaenu
FIBJ'IFI}OTCFI CBA3YIOLWNM 3BEHOM MeXay MpPOLEccoM aHanmsa
VCXOAHOM 33434/ W MPOLIECCOM MPOEKTUPOBAHMS CUCTEMDbI.

» Mogenn MOryT MpPEACTaBUTb CUCTEMY B  PasiNYHbIX
dClEKTax:
BHeElIHee npeAcTaBfeHne, Koraa MOAEINPYETCS OKPY>XEHME Unn
paboyas cpeaa CUCTEMBI.

OnncaHve rnoBeaeHns CUCTEMbLI, KOraa MOAEINPYETCA €€
NMNOBEAEHUE.

OnncaHNE CTPYKTYPbl CUCTEMbI, KOrAa MOAENMPYETCS CUCTEMHAs
apXVTEKTypa WM  CTPYKTYpbl  AaHHbIX, 0b6pabarbiBaeMblx
CUCTEMOM.



Moaenn cucrem

Havnbonee Ba>KHbIM  aCMEKTOM CUCTEMHOIO
MOJAENMMPOBaHNS SBASIETCA TO, UTO OHO OMYyCKaEeT
netanv. Moaenb SBASETCS abCTpakKLUMEN CUCTEMBI U
JIerYe noAAaeTcsd aHanAusy, Yem Jboe Apyroe
NPEACTaB/EHNE  3TOM  CUCTEMbl. B unaeane
[IPEACTaB/IEHNE CUCTEMbI AO/MKHO COXPaHATb BCHO
NH(POPMALIMIO  OTHOCUTENbHO  MPEACTaB/SEMOro
obbekTa. AOCTpakums SABNSIETCS YMAPOLUEHWEM W
onpeaensercad  BblbopoM  Havbosiee  BaXXHbIX
XapPaKTEPUCTUK CUCTEMBI.



Moaenu cucrem

Tvnbl CUCTEMHBIX MOAENEN, KOTOPbIE MOKRYT CO3/[AaBATbCH
B MPOLIECCE aHaM3a CUCTEM:

Moaens  0bpaboTky. AaHHbBX.  AnarpaMMbl  MOTOKOB
[JaHHbIX MOKA3bIBAOT MOC/AEA0BATENb-HOCTL 06paboTKy
NaHHbBIX B CUCTEME.

KOMIO3VLVOHHEA Modesib. AnarpaMMbl “CyLLIHOCTb-CBS3b
MOKa3bIBaloT, KaK CUCTEMHbIE CYLIHOCTY COCTaBASIOTCA U3
APYIryX CYLLHOCTEMN.

APXUTEKTYPHAA  MOAEb, DT MOAEAV  MOKa3biBaOT
OCHOBHbIE MOACUCTEMbI, U3 KOTOPbIX CTPOUTCS CUCTEMA.

KIiaCcCmYIKaLIVIOHHES, MOLETIb. AnarpamMmmebl
Hac/neAoBaHWs KAACCOB MOKA3bIBAlOT, KakKue OOBLEKTHI
NMEIOT O6LLUNE XapaKTEPUCTUKN.

Mogesnp  cryMysi-orser’.  AnarpaMmbl  USMEHEHWS
COCTOSIHUM TMOKa3bIiBaloT, Kak CUCTEMa pearnpyer Ha
BHYTPEHHME 1 BHeLLHWe CoBbITHS.



Moaenn CMCTEMHOI0 OKpPY>KeHns

[lpy aHannse Gyayllen CUCTEMbI

HeobxoanMo ONpeaemnTb

FPaHVLbI MEXAy CUCTEMOWN U ee

OKPY>XEHWEM, CHEUdULIPOBaTh Cucrema

CaMO paboyee OKpy>XeHne u Gyanmepcan

CBA3M Mexay HWM 1 CUCTEMOM. pacieros |

O6blMHO Ha  3TOM  3Tane oo |

CTPOUTCH MpPOCTas CTPYKTYpHas

MOAEsb. ; |
HcTema g :
KWEHTCON | :

CTPYKTYPHbLIE MOAENN BbICOKOIO pacteros | WIMEHTOS |

VPOBHS  OObIYHO  SBASIOTCH
NpocTbiMM  B/IOK-CXEMaMK, FAe
KaXkaas MoAcCUCTEMA
NpeAcTaBieHa MEHOBAHHbIM
NPAMOYIrOMbHMUKOM, a  JIMHUK
NMOKa3blBalOT, UTO CyLIECTBYIOT
HEKOTOPbIE CBA3YU MEeXay
MOACUCTEMAMM.




Moaenn CUCTEMHOIO OKPY>KEHNA

[IpoCTble CTPYKTYPHbIE MOAENU 0ObIYHO AOMONHSATCA MOAENSMUN APYIrUX
TUNOB, HANPUMEpP MOAE/ISIMU [POLIECCOB, KOTOPbIE MOKa3bIBalOT
B3aMMOAENCTBUSA B CUCTEME, UNN MOAE/ISIMU [TOTOKOB [aHHbIX, KOTOPbIE
NOKa3bIBAOT NOCeAoBaTeNbHOCTb 06paboTKkN N NnepemMelleHust AaHHbIX
BHYTPU CUCTEMbI U MEXAY APYrMMU CUCTEMAMN B OKPY>KAIOLLEWN Cpeae.

Mogesnp
npoyecca
rnpmunobpereHmns
obopynoBaHns

Cneuwsdmnumpo-
BaHue Tpebyemoro } Mposepka
obopyaosanua e NOCTABNEHHbLIX

Wanenuii

Cneumnduxaumn MOCTABKM

o6opyaoeaHus ! TpoepeHas Komaaa
* cneuwdukauma ' Ha YCTaHOBKY

Pacver Cornacosamue obopynosaxua
cToMmocTH | NOCTaBKM L :
3aKa3a o6opynosaHus &

Cneundukauma +
NoCTaBLMK +

CTOMMOCTE puem

Yeenomnexue YCTaHOBNEHHOTD
0 3akase ' o6opynosanvs

Beog
obopynosasma |}
B 3KCrUTyaTaumio 4

Hetanuaauma
obopynosaHua

NeranuanpoBaHHbIf
3akas +
BHnaHk 3akaza

MNposepeHHbIA
W NOANMMCAHHLIA
BnaHk 3akaza



[loBegeHyeckne Mmoaenv

»ITN MOAenu NCTIOJIB3YIOTCA  AJId  ONNCaHUA obLero
[MOBEAEHUA CNCTEMBbI.

» OBbIYHO  paccMaTpyBalOT /[ABa TuMNa MNOBEAEHUYECKMX
MoAdenen — Moaeb NOTOKOB AaHHbLIX M Moadesib KOHEeYHoro

dBTOMaild.

»STV MOAEAN MOXHO MCMOMb30BaTb OTAENbHO  WaW
COBMECTHO, B 3aBUCUMOCTM OT TuMa pa3pabaTbiBaeMol

CUCTEMBDI.



Moaenu NoToKoB AaHHbIX

Mopgeny noToka AaHHbIX — 3TO MHTYMTUBHO MOHSTHbIA CNOCO6
noKasa MnocsieaoBaTesibHOCTM O06paboTkM  AaHHBIX  BHYTPM
cucrembl. Hotauun, ucnosiblyeMbie B 3TUX MoAensiX, OnuCbIBalOT
06paboTKy AaHHbLIX C MOMOLUbLIO CUCTEMHbIX (OYHKUMW, a TakKKe
XpaHeHMe UM nepeMelleHnss AaHHbIX MeXXAay CUCTeMHbIMU
(OYHKUNAMMN.

B ANalrpaMMax: TOTOKOB [dHHbLIX WCIOJIb3YIOTCA CJIEAYIOLLNE 0603HaYeEHNS:
3aKpPYINEHHBIE MPSMOYrO/IbHUKM  COOTBETCTBYIOT 3TanaM 06paboTky  AdHHLIX;
CTPEJIKH, CHab>XeHHbIe NMPUMEYHaAHNAMN C HA3BAHWEM [dHHbLIX, [NPEACTaABAAOT
MOTOKU AdHHBIX; TPAMOYTOJIbHUKN COOTBETCTBYOT XpPaHWaullaM Wian NCTOYHWKaM
AAHHbBIX,

MNoanucaHHbIA
MognucaHHbIA 6 Otcuinka -
NaHK 3akasa H MNpoeepeHHbIi
NocTaBwmky A =
Gnark 3akasa _ . W NOANMMCAHHBINA

6GnaHk 3akasa +
§ YyBEOMNEeHUe
MNopnucaxHbI 0 3akaae
6naHk 3akaza

- 3anonHeHHbLIA Koppextvpoeka }
'E:J:"'f“ POBaHHBIW BnaHk 3akasa CMETHI
3 Hetannzauma —

PerucTpauma Y}
3aka3a f.-’

= 3anonHenue B
[yeig] ore | sacasa Gy
R — ' 3akasa +

pacyer




Moaenu NoToKoB AaHHbIX

MoZenv MoToKOB AaHHbIX MOKasblBAtOT (yHKUMOHA/bHYIO  CTRYKTYPY.
CUCTEMBI, e KaX/A0e MpeobpazoBaHyie AaHHbLIX COOTBETCTBYET OAHOV
CUCTEMHOM (DYyHKLUMK. VIHOFAG MOAEAV MOTOKOB AaHHbIX MCMOAb3YIOT AlS
OMMCaHNS MOTOKOB [AaHHbIX B pPaboyeM OKPY>KEHUW CUCTEMbI. Takas
MOJAENb MOKa3blBaeT, KaK pa3anyHble CUCTEMbI W  MOACHCTEMbI
obMeHVBaoTca WHhopMaLven. [MoaCUCTEMbI OKPY)XXEHUS He 0653aHbl

ObITb MPOCTLIMU DYHKLNAMM.

Lnarpamma rnoTokoB AaHHbIx Komriiekca CASE-cpescrs

PaapaboTaHHbli MNpoBepeHHbIi MNpoexT nocne
NpoeKT npoexT aHanuaa

MoacucTema
npoexTa r

[poBepeHHLIA 5 oi
npoexT bIXOAHOW
poe KoA
basa paHHbIX §
NnpoekToB |




Moaenn KoHeuYHbIX aBTOMaTOB

MOAENV KOHEYHBIX aBTOMaTOB
UCTIOJIb3YIOTCA AJIA RefiCTEME: YCTaHABIMBAETCH

MolHocTs = 600

MOAENNPOBaHNS MOBEAEHMNS
CWCTEMBI, PEArNPYHOLLEN Ha

BHYTPEHHWE WAV BHELLIHNE o
cobbITU4. Takasd Moaenb ootpan Telore
NOKa3bIBAET COCTOSHWE CUCTEMB i wicwe

OL: YCTaHOBKA BPEMEHH patiora e
N COBLITNS, KOTOPLIE CY>KaT T
MPUUYNHON NEPEXOAA CUCTEMbI —
3 O[IHOIO COCTOSIHMS B APYIOE. R l
Mogenn KOHEYHbIX aBTOMAaTOB
ABASIIOTCH HEOTHEMAEMO o e
YaCTbO METOAOB v
NPOEKTMPOBAHMS CUCTEM
PeasibHOro BpemMeHu. lakue e ropaxevve

MO/IENW ONpPEeAensoTCs s
AvahparMarivi. COcrosHI;

KOTOpbIE CTaNN OCHOBOM

CUCTEMbI HOTALMW B A3bIKE

mMoaennpoBaHna UML.



Moaenn AaHHbIX

Hanbonee LUMPOKO MCMOJIb3yEMON
METOAONIOTMEN  MOAENUPOBAHUS  AAHHbIX
ABNsieTcs MoaennpoBaHue TMNa
"CYLWHOCTb-CBSA3b" . Ana  onucaHus
CTPYKTYpbl 06pabaTtbiBaeMon MHMDOpMaLmn
MOAENN  AaHHbIX 4aCTO  MCMOJb3YHOTCS
COBMECTHO C MOAENsIMU NOTOKOB AAHHbIX.

[poekTbl CTpYKTYpbl 1O npeacraBnsoTCA
OPUEHTUPOBaAHHbIMK rpadamMn. OHU COCTOAT
n3 Habopa Y3N0B pPa3/INYHbLIX  TUMOB,
COEAMHEHHbIX Ayramn, OTobpaXkatoLnMm
CBA3U MeXAy CTPYKTYPHbIMU y31aMu.

MNogobHO BCeM rpaduyeckuMm MoaensM,
mModenn "CyWHOCTb-CBSI3b" HeOoCTaTO4YHO
OEeTa/IM3UPOBaHbl, MO3TOMY OHU O0ObIYHO
aonosniHaTcsa 6onee noapobHLIM ONMUCaHNEM
06bEKTOB, CBA3eWn " aTpmnbyToB,
BK/IIOYEHHBIX B MOAEeNb. IDTU  OMNUCAHUS
cobupaloTca B COBapuM  AaHHbIX WK
peno3nTopun.

MR
ONUCaHMe

fiata Co3naHus
[1aTa M3MEHEHHS!

WUMEET CBA3M

CBA3bIBAET

Merka

UMs
TeKCT
NUKTOrPaMma




O6bLEKTHLIE MOAENN

O6beKTHbIE MOZAEJIN, MOI'YT

BUONHOTEYHLIA BNEMEHT

MICMONb30BaThCS KaK s _
NPEeACTaB/eHns AaHHbIX, Tak WU g

A5 MpOLECcOB ux obpabotkn. B Cromocrs

3TOM OTHOLLEHNY OHM —

OOBEANHAIOT  MOAEAN  [OTOKOB T

AAHHBIX Y CEMAHTUYECKME MOAEN ————

AaHHbIX. OHY TaKXXe MoJe3Hbl Aas Karaor
Knaccnbukauym CMCTEMHBbIX el
CYLLIHOCTEN W MOFYT MPEACTaBAsATb Bosepauiee

CYLLHOCTM, COCTOSLUME M3 APYFnX

CYLLIHOCTEW.

Knacc 06bEKTOB - 3TO abCTpaKLmns
MHOXXECTBa OObEKTOB, KOTOpPbIE Hasae
OnpeaensoTcs 0BLLUMMM -
aTpubyTamm " cepBucamy R
(oriepaumsmm). 1

Ob6bekTbl - 3T0 WCHOJIHAEMbIE Kownwarephas

POrpamMa

CyllHOCTM C  aTtpubytamMn un
CepByCaMn  Knacca OObLEeKTOoB.

Astop Pexvccep
4 Wananme ﬂ,ﬂTa Bh0AA
ObbeKkTbl MNpPeacTaBnsioT cobon [ BHCTpHGOTOp

Peann3aUmnio Kiaacca. Ha ocHoBe [Ked
OJHOr0 KjilacCa MOXHO CO3AaTb
MHOIO Pa3/NYHbIX OO BLEKTOB.




Moaenn HaciegoBaHus

Ba)kHbIM 3TanoMm 06BbEKTHO-
OPUEHTUPOBAHHOIO MOAENTMPOBAHUS
SABNSIETCS ornpeaeneHne KJ1aCcCoB
0ObEKTOB, KOTOpble 3aTeM
CUCTEMATU3NPYIOTCS. 270

nogpasymeBaeT co3gaHue CXEMbl
Kraccndukaumm, KoTopasi MOKa3bIBaET,
KaK Knaccbl OOBLEKTOB CBSI3aHbl ApYyr C
APYroM nocpeacTtsoM obumx aTpubyToB
N CEpBUCOB.

Cxema knaccmpukauum opraHuM3oBaHa B
BUOE UWepapXuM  HacnedoBaHus, Ha
BEpLUMHE KOTOpPOW NpeacTaBneHbI
Hanbonee obwue Knaccbl OOBLEKTOB.
bonee cneunanm3npoBaHHble O0OLEKTHI
HacneayT Ux aTtpubyTbl U CEPBUCHI. ITU
0bbeKTbl MOryt WMeTb COOCTBEHHbIE
aTpubyTbl 1 CEPBUCHI.

B HOTauuu UML HacneaoBaHUA
NOKa3blBAlOTCA CBepXy BHMU3. 34ecb
ctpenka (C OKOHYaHMeM B  BuAe
TpeyrosibHMKa) BbIXOAUT W3 KJlacca,
KOTOPbIN Hacnegyetr  atpubyThl U
ornepaumu, n Harnpas/ieHa K
pPOANTENbCKOMY K/laccy.

Yurarens

pieM B yuratenu

BuONMOTEYHBIA NONL30BATENL
Wme

Anpec
Tenedow

PervcrpaLoKHbiit Homep

Pervcrpaups ()
OTmena pervcrpaLm ()

YyTaTens ¢ NpaBoM BbiHOCA

NEMEHTH! BPEMEHHOO NOMb30BaHHA
MakCimanbHOe BPEMS NONE30BaHHA
/\

CorpygHw Bu6nuorexy CrynesT

Oren Gaxynerer
Tenedon oTpena [lomaluHuii agpec




ArpernpoBaHve o6bHLEKTOB

YueOnuit naker

OBBEeKTbI MOFYT CO3AaBaThCH 13
HECKOJIbKUX OOBEKTOB. Takou

0OBLEKT arpermpyercs s Emmm
COBOKYMHOCTU APYrX OOBbEKTOB. o
Knacchel, npeacraBagouimne (lpenogaearene
Takme 06beKTbl, MOXXHO
CMOJENNPOBaTh, NCMHOMb3YS
MOJENb arpernpoBaHns
0ObEKTOB.

B UML ang rnokasa
arpernpoBaHns 06bEKTOB
MICMOJIb3YETCA CBA3b C
OKOHYaHWEM poMbBOBVAHOM

OPMb!.
op
Sanawn Texer
Kak MOXXHO «NpoYnTaTh> Onvcate Ryarpanme

OOBEKT, MOKa3aHHbIN Ha | ]
npuMepe?




MoaennpoBaHue noBeAeHNS OO bEKTOB

Mogenv MoBeAeHS OOLEKTOB

3mnpm.||.|uu Karanor: EHﬁIIHDTE'-IHhIH BH'SHHDTEH
[MOKa3bIBalOT Oriepaunn, KaTannr amun.nﬂp Cereaon cepeep
BbIMOJIHIEMbIE OOBLEKTAMM.

‘Nons3osarens

B UML noBeaeHne o6bekToB
MOAENNPYETCH MOCPEACTBOM
CLIEHapUEB, KOTOPbIE OCHOBAHBI
Ha BapuaHTaX UCM0/Ib30BaHMS.

———— e

Bigop Ha akpan

B BEpXHEN YacTh Pacro/iOXeHb! Tpessierene

06bekThl. Onepaunn
0603HayYaloTCcAa MoMeyeHHbIMU

MogTeepXaeHue
CTpEﬂ KaMW / d COrnacus C NHLEeHaued

MOC/EA0BATENBHOCTb ONepaLmmn
YNTAETCA CBEPXY. BHU3.




CASE-cpeacTBa MpoeKkTUpoBaHnS

VIHCTPYMEHTa/IbHBIE CPEACTBA aHann3a W NpoekTupoBaHus 10
CO3AaHbl A5 MOAAEPXXKM MOAENVMPOBAHMS CUCTEM Ha STamnax
aHa/M3a M MNPOEKTMPOBaHWSA  MpOLIEcCa  Pa3paboTky
NMPOrpaMMHOro obecrneyeHns. OHM MOAAEPXKMBAOT CO3AAHWE,
DEAAKTUPOBAHNE M aHa/In3  FpaUYeckux  HoTauwmn,
MICMONb3YEMbIX B CTPYKTYPHbIX METOAAX.

Cpepcrtea
: CT H
. OTYETOB

CpepcTea _ Cpepncrtea
NPOEKTUPOBAHWSA, ' MMNOPTUPOBAHWA _
aHanM3a u NPoBEepKu W 3KCNOPTUPOBaHUA F




CASE-cpeacTBa MpoeKkTUpoBaHnS

Cpe/[iCTBa, KOTOPLIE BXOAAT B MaKeT MHCTPYMEHTaNbHbIX CPeACTB:

> PefaKkTope! Avarpari NpeaHasHayveHbl Ais co3AaHns AuarpaMM MoTOKOB
OaHHbIX, Mepapxmy 06BLEKTOB, AMarPaMM "CyLLHOCTb-CBS3b" W T.[.

» CPDEACTBE.  [IPOEKTUPOBAaHNS,  aHa/im3a U [IPOBEPKY.  BBINOAHSIOT
npoexTpoBaHve [0 1 cosaaldT OTYET 0O olMbkax U AedeKTax B
CUCTEMHOW apXUTEKTYpPe.

> LJEHTPA/IbHBIY. PEMIO3ATOPHY NO3BOMSET MPOEKTUPOBLUVKY HAUTU HY>KHbIV
MPOEKT W COOTBETCTBYOLLYIO MPOEKTHYHO MHMDOPMaLIMIO.

» CJI0Bapb  AaHHbIX XPaHUT WHMopMaumio 06 obbekTax, KOoTopkle
VCMOJb3YIOTCS B CTPYKTYPE CUCTEMBI.

> CpeqcrBa.  [EHEPHPOBaHNS OTYETOB Ha OCHOBE WHMOpMaLUuy U3
LIeHTPa/IbHOFO  PENO3UTOPUS  aBTOMATUUYECKN [EHEPUPYIOT CUCTEMHYIO
AOKYMEHTALMIO.

» CpesicTBa CO34aHVs  (@POPM  ONPeAendloT MopMaThl AOKYMEHTOB W
SKPAHHLIX (DOPM.

> CpescTea.  MMIIOPTYPOBaHMS. M. SKCIIOPTVPOBaH/S  MO3BOAIOT
0OMEeHVBaTbCA MHMOPMaLMEN W3 LIEHTPANIbHOFO PEMNO3UTOPUS PasAanYHbIM
VHCTPYMEHTAa/IbHBIM CPeACTBaM.

» [EHEepaTropbl  [POrPAMMHOMO  Ko4a  ABTOMATUUYECKW  [eHEpPUPYIOT
NPOrpaMMbl Ha OCHOBE MPOEKTOB, XPaHAWMXCA B  LEHTpasbHOM
PEMO3UTOPUN.



NTaK...

Mopenb— 3TO0 abCTpakTHOe npeacrtaB/ieHUe CUCTEMbl, B KOTOPOM
UrHOPUPYIOTCA HEKOTOpbIE AeTasIn CUCTEMBI.

Mopoenn pabouyero OKpy)XeHUSI CUCTEeMbl MOKa3biBAKOT, Kak
pa3pabaTtbiBaeMas cucremMa B3aMMOAeNCTBYyeT C APYrMMM CUCTEMaMM
OKpY)>eHusi. [nsa 3TOoro MOryT MCNoJsib30BaTbCA apXMUTEKTYpPHble
MoAeNnu, MoAesnn NpoLeccoB U NOTOKOB AaHHbIX.

OvarpaMMmbl MNMOTOKOB AaHHbIX MCNONb3YIOTCA AJZIS MOAEIMpPOBaHUNA
npouecca o6paboTrkm AaHHbIX, BbINOJIHAEMOIr0 CUCTEMOMN.

Mopgenb KOHeyHOro asToMata (AmarpaMMa COCTOSIHUA) Moaenupyer
rnosefieHne CUCTeMbl B 3aBMCMMOCTU OT BHYTPEHHMUX WM BHELUHUX
cobbiTHM.

CeMaHTMYeCKMe MoAenu AaHHbIX OMUCHIBAIOT JIOrMYEeCKUEe CTPYKTYpbI
AAaHHbIX, UMMOPTUPYEMbIX U IKCNOPTUPYEMbIX CACTEMOU. DTN Mopenm
OTOGpaXKaroT CUCTEMHbIe CYLWHOCTM, MX aTpubyTbl M CBA3u MexAay
HUMU. OHM MOryT AOMNOJIHATLCA CJ/IOBAPSAIMM AAHHbIX, rAe nNpMBeAeHo
6onee aetanbHoe onNMCcaHue AaHHbIX.

Ob6bekTHble MoAaenu npeacrtaBNsiIlOT CUCTEMHbIe CYLWHOCTH, MX
Knaccupumkaumio M arpermposaHue. O6bekTHble MoAenu BKIIOYAKOT
MOAeNIM HacsieaoBaHUs, arpermposaHMa U rNoBefeH4YecKue Moaenu.
NMakeTbl MHCTPYMeHTaNbHbIX CASE-cpeacTB noaaep)XuBaroT pa3paboTky
CUCTEMHbIX Moaenen, obecne-umBas UX pegakTuposaHue U NpoBepkKy, a
TaK)Ke CpeacTBa CO34aHMUA OTYETOB U OKYMEHTUPOBAHMUS.



3alaHns A1 KOHTPOS

Pa3spaborante MOoAeslb paboyero OKPY>XEHUS ansi
MHDOPMaLMOHHON  CUCTEMBI  BOMbHULBI.  Moaenb  A0MKHaA
npeaycMaTpyBaTh BBOA AdHHBLIX O HOBLIX MALMEHTaX WM CUCTEMY.
XPaHEHNS! PEHTIeHOBCKUX CHUMKOB.

Co3ganTte Moaenb 06paboTky AaHHBIX B CUCTEME 31EKTPOHHOM
noyThl. Heob6xoaMMo OTAebHO CMOAEANPOBATL OTNPABKY MOYTHI 1
ee Mosly4yeHue.

Pa3pa60TaV|Te MOAE/Nb K/lacCoB ODbLEeKToB Angd  CUCTEMbI
SNEKTPOHHON MOYThl. ECAn Bbl BbINOAHWAN YIPAXXHEHME, ONULLNTE
pasinung N CXOACTBa MeXay MOAenbio 06paboTku AaHHbIX WU
0OBbEKTHOW MOAENbI0.

Hapucyynre Moae/ib KOHEYHOrO aBToOMara YnpaB/sAIoLIEN CUCTEMbI
AN TEeNemOHHOrO  aBTOOTBETUMKA, KOTOPLIM  PETVICTPUPYET
BXO[HbIE COODLLUEHNS 1 MOKA3bIBAET YMCAO MPUHATHIX COOOLLEHNM
Ha aucnnee. CncreMa Ao/MKHa COeANHATb BAaAesblia TenedoHa C
abOHEHTOM Moc/Ae BBOAA WM MOCAEA0BATENbHOCTN  UnCen
(Tene®moHHOro HoMepa abOHEeHTa), @ TaKXe, MMEes 3anunCaHHble
COODLLIEHNS], MOBTOPATb UX MO TENEMOHY.



PaspaboTka nporpaMMHOro
obecneyeHns
(Software Engineering)

Yactb 4. Peannzaumng lNoO:
APXUTEKTYPHOE MPOEKTMPOBaHNE



APXUTEKTYPHOE MNPOEKTMPOBaHNE

ADXUTEKTYPHBIM — [IPOEKTHUPOBAHMEM  HA3blBAOT
nepBbin  3Tan npouecca MpOEeKTUPOBaHUSA, Ha
KOTOPOM OMpeaensoTcd MNOACUCTEMbI, @ TaKXe
CTPYKTYpa  YMNpaBfiEHUS " B3anUMOAENCTBUS]
NOACUCTEM.

Lienbio apXUTEKTYPHOrO MPOEKTUPOBAHUSA SIBISAETCH
OMNMMCaHne aPXUTEKTYPbI [1POrPamMMHOro
obecrieyeHns. Mopenb CUCTEMHOW  apXUTEKTYPb
YacTo SABMSETCA OTMPaBHOW TOYKOW A1 CO3AaHUS
cneumukaumn  pasnanyHbiX 4Yactem cuctembl. B
npowecce apPXUTEKTYPHOro NPOEKTUPOBAHUS
pa3pabaTtbiBaeTcsd 6a30Bast CTPYKTypa CUCTEMbI, T.€.
ONpeaensatoTCd OCHOBHbIE KOMMOHEHTbl CUCTEMbI WU
B3aMMOAENCTBUSA MEXAY HUMM.



APXUTEKTYPHOE MNPOEKTMPOBaHNE

[lone3Hble onpeaeneHms:

lTogcncrema — >1T0 cnuctema (T.e.  YOOBNETBOPSET
"Knaccunyeckomy" ornpefenieHnto 'cuctema’), ornepaumnm
(MeToabl)  KOTOpPOWM  He  3aBUCAT  OT  CEPBUCOB,
npeaocTaBndeMbiX ApyruMm noacucteMamu. [loacmucremel
COCTOSIT U3 MOAY/IEN N UMEIOT onpeaeneHHble nHTepdencsl,
C TMOMOLLbID KOTOPbIX B3aMMOAEUCTBYIOT C ApPYrMMu
noacucTeMamu.

Mogysib — 3T0 O06bIMHO KOMMOHEHT CUCTEMbI, KOTOPbIN
NpenoCcTaBNsSeT OANH UM HECKOJSIbKO CEPBUCOB AN APYrnX
moaynen. Moaynb  MOXET  UCMNOMb30BaTb  CEPBUCHI,
nogaepXxvBaemble ApyruMm  mMoaynamu.  Kak  npaswiio,
MOAY/lb HUKOrAa He pacCcMaTpMBAETCS KaK He3aBUCUMMas
cucteMa. Moaynn obblMHO COCTOSAT U3 psila Apyrux, bonee
NPOCTbIX KOMMNOHEHTOB.



APXUTEKTYPHOE MNPOEKTMPOBaHNE

OSTanbl, 06WKWe pAnad BCEX MPOLIECCOB aAPXUTEKTYPHOro

1.

NPOEKTUPOBAHUS:

CrpykrypupoBarmne cucremsps, [porpaMMHasl CMCTeMa
CTPYKTYPUPYETCA B BUAE COBOKYM-HOCTU OTHOCWUTENBbHO
HEe3aBUCUMbIX  MmoacucTeMm. Takke  onpeaengaioTcd
B3aUMOAENCTBUNSA MeXay NoACUCTEMaMM.
MopgennpoBanne yrnpassieHns. Pa3pabaTbiBaeTcs
6asoBass Moaenb YynpaBneHMs  B3aMMOOTHOLUEHUSIMU
MeX/ay YacTsAMN CUCTEMBI.

MonyibHas Aexkomrosviyid. Kaxaasa ornpeaeneHHas Ha
NnepBoM 3Tarne noacucrteMa pas3buBaeTcsl Ha OTAESbHblE
MOAY/NN. 34eCb ONpeaensatTcs TUMbl MOAYNEN U TUMbI KX
B3aNMOCBS3EMN.



APXUTEKTYPHOE MNPOEKTMPOBaHNE

Pe3ynbTtaToM npouecca apXUTEKTYPHOro MNpOeKTUPOBaHUS
ABNSETCS JOKYMEHT, OTOOpaXKatoLwmMn apxXUTEKTYPY CUCTEMBI.
OH cocTouT u3 Habopa rpaduyecknx Cxem npeactaBieHUn
MOAEeNen CUCTEMbI C COOTBETCTBYIOLWMM OMUCaHUEM. B
ONMUCaHUMU [A0/MKHO ObITb YKa3aHO, M3 KakKuMX MNOACUCTEM
COCTOMUT CUCTEMA W M3 KaKUX MOAYNEW CnaraeTcs Kaxpaas
noacucteMa. [paduyeckme Cxembl MoAeNnen CUCTEMb
NO3BONSAIOT B3r/IAHYTb Ha apXUTEKTYPY C Pa3HbIX CTOPOH.



APXUTEKTYPHOE MNPOEKTMPOBaHNE

Kak npaBunio, pa3pabaTbiBaeTcs YETbipe apXUTEKTYPHbIE

1.

MOAEJIN.

CraTnyeckas CTPYKTYpHass MoAenb, B  KOTOpOW
npeacTaBneHbl NOACUCTEMbI nnm KOMMOHEHTHbI,
pa3pabaTtbiBaeMble B Aa/IbHENLLEM HE3ABMCUMO.
[InHaMnyeckas Moaenb MNpoLeccoB, B  KOTOPOW
npeacraBneHa oOpraHM3aums MpoLeccoB BO  BpeEMS
paboTbl CUCTEMBI.

NHTepdencHas Moaens, KOTopasl onpeaenser
CEPBUCbI,  MNPEeAOCTaB/IIEMbIE KaXXAOW MNOACUCTEMOM
yepes 06LWmnn nHTepdenc.

Mooenu  OTHOWEHUW, B  KOTOPbIX  MOKa3aHbl
B3aMMOOTHOLUEHUA MeXAY YacTaMW CUCTEMbI, Hanpumep
NMOTOK AaHHbIX MEXAy NoAcucTeEMaMu.



APXUTEKTYPHOE MNPOEKTMPOBaHNE

Moaenn apxMTeKTypbl MOTyT 3aBUCETb OT HEMYHKLMOHANbHbIX

1.

CUCTEMHbIX TpeboBaHNN:

lIpon3BOANTE/IBHOCTD. Ecnu KPUTUYECKUM
TpeboBaHMEM SBNASIETCA MNPOU3BOAUTENBHOCTb CUCTEMBI,
cneayet pa3paboTaTb TaKylo apXuTeKTypy, 4YTobbl 3a Bce
KpUTUYECKMe onepaumm OTBEYasi0 KaK MOXHO MeHbLle
NoACUCTEM C MaKCUMMaNbHO MasnbiM B3aUMOAEUCTBUEM
MeXay HUMKU. YTOObl YMEHbLIUTb B3aUMOAEUCTBUE MEXAY
KOMMOHEHTaMU, Jflyylle MCNOosb30BaTb KpPYNHOMOAY/bHbIE
KOMIMOHEHTbI, @ HE MeJIKUE CTPYKTYPHbIE /IEMEHTHI.

SalNLeHHOCTh. B 3TOM criyyae apxmuTekTypa AO0/MKHa
MMETb MHOIMOYpPOBHEBYIO CTPYKTYpY, B KOTOpPOW Hambonee
KPUTUYECKME CUCTEMHbIE 3MEMEHTbl  3alulleHbl Ha
BHYTPEHHUX YPOBHSIX, @ MpoBepka 6e30MacHOCTN 3TUX
YPOBHEN OCYLLECTBNSAETCA Ha 6osee BbICOKOM YPOBHE.



APXUTEKTYPHOE MNPOEKTMPOBaHNE

3. bezonacHocre. B 3TOM cnydae apxuTekTypy cneayer
CrpOeKTUpPOBaTh TaK, YTOObI 3a BCe orepauun, BAUSIOLLINE
Ha 6e30MacHOCTb CUCTEMbI, OTBEYASI0O KaK MOXXHO MEHbLLE
noacucTeM. Takou noaxop rno3BOMSIET CHU3UTb CTOMMOCTb
pPa3paboTKkn 1 pelaeT npobnemMy nNpoBepkn HaAEXXHOCTH.

4. HagexHocrs. B 3TOM cnyyae cneayer pa3paboTaTb
ApPXUTEKTYPY C BKIOYEHWEM W3OLITOYHbLIX KOMIMOHEHTOB,
yTObbl MOXHO 6bIJI0O 3aMeHATb W OOHOBASATb WX, HE
npepbiBasi paboTy CUCTEMBI.

5. YpobcrBo cornpoBo)xkgeHus. B 3TOM  Ciyyae
APXUTEKTYPY CUCTEMbI CNeayeT NPOEKTUPOBATb HA YPOBHE
MENKNX CTPYKTYPHbIX KOMMOHEHTOB, KOTOPbIE MOXHO
NIerko  U3MeHATb. [lporpammbl, co3gatowme  AaHHbIE,
[NO/MKHbI ObITb OTAENEHbI OT NPOrpaMM, UCMOMb3YIOLNX 3TU
naHHble. CneayeT Takxe usberatb CTPYKTYPbl COBMECTHOIO

NCMoJIb30BaHNS AAHHBbIX.



APXUTEKTYPHOE MPOEKTMPOBaHNE

Ha nepBoM 3Tane npouecca MNpOEKTUPOBAHUS apXUTEKTYPbl CUCTEMA
pa3buBaeTcsd Ha HECKONbKO B3auMMOAEUCTBYHOLMX noacucteM. Ha camom
abCTpakTHOM  YpOBHE apXUTEKTYpPy CUCTEMbI MOXHO  M306pasuTb
rpadnyeckn ¢ NoMoLLbo H6M0OK-CXeMbl, B KOTOPOU OTAENbHbIE NOACUCTEMBI
npeacTaBfeHbl OTAENbHbIMKM 6110KaMK. ECiM noacmucTeMy TakXe MOXXHO
pPa3buTb Ha HECKONbKO YacTen, Ha AnarpamMme 3TU 4YaCTu M306paXkatoTcH
NPSMOYrofibHUKaMn BHYTPU 6onblinx 6n0KoB. [MOTOKM AaHHbLIX W/Unu
NOTOKM YMNpaBfieHUss Mexay noacucteMamMm 0603HAYaeTCs CTpesikaMu.
Takasa 6nok-cxeMa naet obulee npeacraBfieHne O CTPYKTYpe CUCTEMBI.

Cuctema
HabmogeHwa

YCTpOACcTEa
3axeara

Bb/10K-cXema cucTembl
VIpas/ieHns
aBTOMAaTUYECKOU
VIaKOBKOU.

KoHTponnep

KOHEEHepa




APXUTEKTYPHOE NPOEKTMPOBAHNE: CTPYKTYPUPOBAHNE
CUCTEMbI

[nga TOro 4tobbl MNOACUCTEMBbI, COCTaBNSIOLINE CUCTEMY,
pabotann sMdeKkTnBHEe, MexXay HUMU [O/MKEH WATU
obMeH wuHdopMmaunen. OBbMEH MOXHO OpraHM30BaTb
OBYyMS criocobamu:

1. Bce coBMeCcTHO WCMosib3yemMble J[AaHHble XPaHATCA B
LeHTpanbHOM  6a3e  fAaHHblX,  [AOCTYNMHOW  BCEM
nogcmcteMmaM. Mopgenb CUCTEeMbl, OCHOBaHHas Ha
COBMECTHOM  WUCMNONb30BaHMW 6a3bl  AaHHbIX, YacTo
Ha3bIBAOT MOAE/IbIO PENOIUTOPUA.

2. Kaxpas noacmcrteMa nMmeet cobCTBeHHYHO 6a3y AaHHbIX.
B3anmoobmeH NaHHbIMU Mexnay NnoaCUCTEMaMM
NPONCXOANT NOCPEACTBOM Mepeaaym CoobLLEHUMN.



APXUTEKTYPHOE NPOEKTMPOBAHNE: CTPYKTYPUPOBAHNE

1.

CUCTEMbI

Moaenb peno3uTopus

CoBMeCTHOe ucnosib3oBaHne 60/blnX 00bEMOB AaHHbIX
3(PEKTUBHO, TMOCKOSIbKY He TpebyeTrca nepenaBaTb
NAHHbIE N3 OAHOW NOACUCTEMBI B ApYrye.

[lopcmncTeMbl OOMKHbI ObiTb COrnacoBaHbl C MOAENbIO
PENO3UTOPUS  AaHHbIX. ITO BCeraa npuBOAUT K
HeobXoaMMOCTM KOMMpoOMMCCa Mexay TpeboBaHUAMMU,
npeabsiBASEMbIMU K KaXKaou noacmcremMe. KOMnpoMmMcCcHoe
DELLEHNE MOXET MOHM3UTb UX NPOU3BOAUTENBHOCTb. ECnun
opMaTbl AaHHbIX HOBbLIX MOACUCTEM HE MOAXoAAT noAa
COrNacoBaHHYlO  MoAenb  NpeactaBfeHnst  AaHHbIX,
UHTErpupoBaTb TakuMe  MOACUCTEMbI  C/IOXKHO  UIU
HEBO3MOXHO.

[logcncTteMaM, B KOTOPbIX CO34AlOTCS AAHHbIE, HE HY>XXHO
3HaTb, KaK 3TW [aHHble WCMOMAb3YITCS B  APYrux
NnoacucTeMax.



APXUTEKTYPHOE NPOEKTMPOBAHNE: CTPYKTYPUPOBAHNE

CNCTEMbI
Mopaenb peno3utopus (Npoao/NKeHue)

4, Tlocko/MbKY B COOTBETCTBMM C COM/IAaCOBAHHOW MOAESbIO
NaHHbIX reHepupytoTcs 6onbine ob6bemMbl MHGOPMaLUK,
MOAEPHM3ALUMNA Takux cuctem npobnematnyHa. [lepesoa
CUCTEMbI Ha HOBYIO MOAENb AaHHbIX 6yAeT AOPOroCTOSLLNM U
CNOXHbIM, @ NOPOU Aa)Xe HEBO3MOXHbIM.

5. B cucremax € peno3avTopueM Takue CpeacrtBa, Kak
pe3epBHOe KonupoBaHune, obecrneyeHne 6e30MacHOCTH,
ypaBneHne [OOCTYNOM W BOCCTAQHOB/IEHWE  OAHHbIX,
LIEHTPaNIM30BaHbl, MOCKOIbKY BXOAAT B CUCTEMY YrpaB/eHUS
DENO3UTOPUEM.

6. K pa3HbiIM noacucTteMaMm  MpeabsiBiAsioTCsd  pasHble
TpeboBaHus, Kacatowmecss 6e30nacHOCTU, BOCCTAHOBNEHUS U
pe3epBUPOBaHUA AaHHbIX. B Mogenn peno3vTtopust KO BCEM
noacMcTeMaM NPUMEHSIETCS OAMHaKOBas MoIMTUKA.



APXUTEKTYPHOE MPOEKTUPOBAHNE: CTPYKTYPNPOBaHNE

CUCTEMbI
Mopaenb peno3utopus (Npoao/NKeHue)

7. Mogenb COBMECTHOrO WCMOJSIb30BaHUA  PENO3UTOPUS
Npo3payHa: €CcIM HOBble MOACUCTEMbl COBMECTUMbl C
COrs1IacoBaHHOM MOAENbID  [aHHbIX, X  MOXHO
HenocpeaCTBEHHO MHTErpMpoBaTb B CUCTEMY.

8. CnoXHo pa3MecTuTb pPeno3uTopuM Ha  HECKOSbKUX
MallMHaX, TMOCKOJSIbKY MOryT BO3HMKHYTb MNPOO6IEMDI,
CBS13aHHbIE C U3ObITOYHOCTbIO N HApPYLUEHMEM LIENOCTHOCTU
[NAHHbIX.

ApxutexkTypa
UHTENPUPOBaHHOIo
Habopa CASE-cpegcms




APXUTEKTYPHOE NPOEKTMPOBAHNE: CTPYKTYPUPOBAHNE
CUCTEMbI

Mopaenb KnneHT/cepeep

Mogenb apxXuTeKTypbl KAWeHT/cepBep — 3TO MoAenb
pacrnpeaeneHHon CUCTEMbl, B  KOTOPOM  MOKa3aHo
pacrnpeneneHne  AaHHbIX U NpoLeccoB  Mexay
HEeCKONbKMMK npoLeccopamn. Mopaenb BKKOYaeT Tpu
OCHOBHbIX KOMIMOHEHTa:

1. Habop aBTOHOMHbIX CepBepoB, MpeaoCTaBASAOWMX
CepBUCbl ApYyrMM rnoacmucremMa.

2. Habop KIMeHTOB, KOTOpble BbI3blIBAlOT  CEPBUCHI,
npenocTaBnsieMble cepsBepaMn. B KOHTEKCTe CUCTEMBI
K/TMEHTHI ABNAIOTCS 06bIYHbIMYU noacMcTeMamu.
[onyckaeTcsa napannesnibHoe BbINOSIHEHME HECKOJIbKMX
9K3eMNASPOB K/IMEHTCKOU NPOrpaMmbi.

3. CeTb, NOCPEACTBOM KOTOPOU K/IMEHTbI MOAYYalOT AOCTYn
K CepBuCaM.



APXUTEKTYPHOE MPOEKTUPOBAHNE: CTPYKTYPNPOBaHNE
CUCTEMbI

Mopaenb knneHT/cepBep (Npoao/mHKeHne)

Hanbonee BaxHoe npenMmyLLEeCTBO MOAENN KINeHT/cepBep
COCTOUT B TOM, YTO OHa SBASETCA pacnpeaeneHHOoM
apxutekTypon. Ee >ddekTMBHO WUCNoONb30BaTb B CETEBbIX
CUCTEMaxX C MHOXEeCTBOM pacripefesnieHHbiX npoueccopos. B
cucTeMy nerko Ao6aBuUTb HOBbIV CEPBEP U MHTErpUpOBaTb €ro
C OCTaNIbHOW YacCTblo CUCTEMbI UIN XXe OBHOBUTb CEPBEPDI, HE
BO3ZIENCTBYS Ha ApYyrue 4acTu CUCTEMBI.

/4,0)( UTEKTYPa CeTb ¢ 601bLWOA NPOMYCKHOA CNOCOBHOCTLIO
OUBSTNOTEYHOU
CUCTEMbI PU/IbMOB

Qaitnsl kmnos | Lindpossie I‘unep"rem:maaﬂ ‘
n duibmoe A dotorpadum & ceTb s




APXUTEKTYPHOE MPOEKTUPOBAHNE: CTPYKTYPNPOBaHNE
CUCTEMbI

Moaenb abCcTpakTHOU MalLUUHbDI

Moaenb apxuTekTypbl abCcTpakTHOM  MalnHbl  (MHOrAa
Ha3blBaeMass  MHOIOYpOBHEBOWM  MOAENbKD)  MOAENUPYET
B3anMoaencTeme noacucreMm. OHa opraHu3yeT CUCTEMY B BuAE
Habopa YypOBHEN, KaXXAbl M3 KOTOPbIX MpPeaoCTaBnsieT CBOU
cepBucbl. Kaxabih ypoBeHb onpeaensietr  abCcTpakTHYro
MalLLHy, MaLUNHHbIN 13bIK KOTOpOW (cepBuChI,
NpeaoCcTaBfsSEMble YPOBHEM) MCMOSb3YETCa AN peann3auunu
cneaytoLlero YpoBHs abCctpakTHON MallUHBbI.

AOMUHUCTPHMPOBaAHME BEPCHA

AOMUHMCTRPUMPpOBaHWE 00bLEKTOB

Mogesib abcTpakTHov
MaLLIMHbI 15 CUCTEMBb/
GAMUHNUCTPUPOBAHNS
Bepcuy

Cucrema 6a3 naHHbIX

OnepaunoHHan
cUcTeMa




APXUTEKTYPHOE MPOEKTMPOBAHME: MOAENW YIPaBAEHNS

B cTpyKTYpHbIX MOAensx HET (M He A0MKHO bbiTb) HMKAKON MHMOPMaLnn
no ynpasseHnto. OaHaKo pa3paboTumK apXUTEKTYPbl A0JIKEH
OpraHn30BaTb MNOACUCTEMbI COrTaCHO HEKOTOPOW MOAENWN YNPaBEHMS,
KOTOpas AonosnHsia 6l MMeloLwyocs Moaenb CTPYKTYpbl. B Moaensax
YNpaB/ieHUs1 Ha YPOBHE apXUTEKTYPbl NPOEKTUPYETCS NOTOK
ynpasfeHns Mexxay noacucTeMamu.

MO>XHO BblAeNNTb ABa OCHOBHbIX TUMa YNpaB/ieHUs:

1. LleHTpanvzoBaHHoe yripassieHne. OpHa W3 MnoaCUCTEM
NOSIHOCTbIO OTBeYaeT 3a YnpaBJieHWe, 3anyckaeTr W
3aBepLuaeT paboTy OoCTasibHbIX NMOACUCTEM.

2. VYnpasrsieHne, OCHOBaHHOE Ha CobbITUSX. 30eCb BMeCTO
OOQHOM MOACUCTEMbI, OTBETCTBEHHOW 3a YMNpaBNiEHUE, Ha
BHELLUHMEe CcobbITUA MOXeT oTBeuvyaTb Aobasd noacucTeMa.
CobbiTsl, Ha KOTOpble pearvMpyetr cucrtema, MOryT
npoucxoantb Mo B Apyrnx noacucteMax, nmnbo BO
BHELLUHEM OKPY>XEHWUU CUCTEMBI.



APXUTEKTYPHOE MPOEKTUPOBAHNE: MOAENW YPaBAEHNS
LleHTpasivzoBaHHOe ynpasBJjieHne

B M™Mogenu UeHTpa/nn30oBaHHOINO YrpaB/ieHuss oAHa W3 CUCTEM
Ha3Ha4yaeTca rnaBHOW M ynpaBnsieT paboTon Apyrux MNOACUCTEM.
Takne Mmoaenn MOXHO pa3buTb Ha ABa Knacca:

Mogsesib  BblI30B3-BO3BPaTa. DTO WU3BECTHasi MoAeNlb OpraHu3auunu
BblI30Ba MNpOrpaMMHbIX npoueayp '"cBepxy BHMU3", B KOTOPOW
ynpaB/ieHWe HAUYMHAETCS Ha BeplUMHE Wepapxuu npoueayp wu
yepe3 BbI30Bbl MepeaaeTcs Ha 6osiee HUXHUE YPOBHU Uepapxuun.
[laHHas Moaenb npuMeHMMa TOJMIbKO B NOC/eAoBaTesbHbIX
cucTemax.

Maogesib gucrietyepa. NpuMeHsieTcs B NapansienbHbix cncteMax. OanH
CUCTEMHbIN KOMMOHEHT HAa3HAYaeTCcs AUCMETYEPOM U YNpaBseT
3aryCcKoM, 3aBepLUeHMEM N KOOPAMHUPOBAHUEM APYrMX MpoLeccoB
cuctembl. [lpouecc MOXeT npoTekaTb MapasieNibHO C ApYruMmu
npoueccamm. Mopenb Takoro Twuna nMpUMEHMMa TakKXke B
nocneaoBaTesibHbIX CUCTEMax, rae ynpasnswowas nporpamMmma
BbI3bIBAET OT/AE/IbHblIE MOACUCTEMbI B 3aBUCUMOCTM OT 3HAYEHWUU

HEKOTOPbLIX NepeMeHHbIX COCTOAHUA.



ApPXUTEKTYPHOE NPOEKTUPOBaHME: MOAEAN YPaBAEHNS

LleHTpann3oBaHHOe ynpasBJsieHMe (npoaoskeHue)

[nasHas
nporpamMma

Moanporpamma 1.2 ; Mognporpamma 3.1 Noanporpamma 3.2

Moge/sib Bbi30Ba-B03BpaTa




ApPXUTEKTYPHOE NPOEKTUPOBaHME: MOAEAN YPaBAEHNS

LleHTpann3oBaHHOe ynpasBJsieHMe (npoaoskeHue)
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APXUTEKTYPHOE MPOEKTMPOBAHME: MOAENW YIPaBAEHNS

YrnpaBsieHne, OCHoBaHHOE Ha COObITHAX

B Mogensix LUeHTpanmM30BaHHOrO YrpaBfieHUs, KakK MpaBuo,
yrNpaB/IEHNE CUCTEMOWN OMpEeAensaeTCcsa 3Ha4YEHNUAMN HEKOTOPbIX
NEPEMEHHbIX €e COCTOSHUSA. B NpOTMBOMONOXHOCTb TaKUM
MOJENsM CYLIEeCTBYIOT CUCTEMbI, YrpaBfieHne KOTOPbIMU
OCHOBAHO Ha BHELUHUX COObITUSAX.

Mogesny rnepedadv. coobleHm. B aTux Moaensix cobbitue
npeacraBnsger cobon nepepady  cooblueHnss  BCEM
noacucTeMam. JTtobas NoACUCTEMa, KOTOpas
obpabaTbiBaeT AaHHOe cobbITME, OTBEYAET Ha HEro.

Mogenv,  VrapaBisSEMbIE.  [IPEPLIBaHVSIMY. Takue MoAenu
0ObIYHO WMCMOMBL3YIOTCA B CUCTEMAX PeasnibHOro BPEMEHMW,
rne BHELLHWE npepbIBaHUS PErnCTpUpYyLoTCS
06paboTunkoM npepbiBaHUK, a 0b6pabaTbiBalOTCA ApYrum
CUCTEMHbIM KOMMOHEHTOM.



ApPXUTEKTYPHOE NPOEKTUPOBaHME: MOAEAN YPaBAEHNS

YnpaBsieHne, ocHoBaHHoOeE Ha cobbeiTrsx (npoposmkeHue)

MopcucTema Mopcucrema MNopcucTema I'Iu.um::mua
2 3

O6paboTumk cobbTHiA M COODLWEHNA

Mogesib yripaB/ieHns, OCHOBaHHas Ha Mepesaqye
coobLyeHur



ApPXUTEKTYPHOE NPOEKTUPOBaHME: MOAEAN YPaBAEHNS

YnpaBsieHne, ocHoBaHHoOeE Ha cobbeiTrsx (npoposmkeHue)

Moge/sib YIipaB/ieHVia, OCHOBaHHaAaA Ha rpepbiBaHnAax



ApPXUTEKTYPHOE MPOEKTUPOBaHNE: MOAY/IbHAS
NEKOMMNO3ULINS

[Mocne 3Tana pa3paboTkM CUCTEMHOWM CTPYKTYpbl B MnpoLiecce
NPOEKTUPOBAHNS CneayeT 3Tan AeKOMMNO3ULUMK MOACUCTEM
Ha Moay/n.

PacnpocTpaHeHbl ABE MOAENN, WCMNOMb3yeMble Ha 3Tane
MOAY/IbHOU AEKOMMNO3ULINK NOACUCTEM:

1. O6BbeKTHO-OpMEHTHUPOBaHHass Mogesib. CucteMa
COCTOMT M3 Habopa B3aMMOAENCTBYIOLUX OO BEKTOB.

2. Mogesnb noroxkoB pgaHHbIX. (CUCTEMA COCTOUT U3
(OYHKLMOHANbHbIX MOAY/IEN, KOTOpbIE MOJSyYaloT Ha BXOAE
OaHHble W npeobpa3yloT WX HEKOTopbiIM 06pa3oM B
BbIXOAHbIE [AaHHble. TakoM noaxod YacToO Ha3blBAeTCH

KOHBEWNEPHbIM.

B 06bEKTHO-OPUMEHTUPOBAHHOM MOAENN MOAY/IM NPEACTABASAIOT CO6owm
06beKThI C cobCTBEHHbIMU COCTOAHNAMNA 7 onpeaeneHHbIMn
onepaundMmn Hag 3TMMU COCTOAHUAMMN. B MOAde/IU TIOTOKOB AdHHbIX
MOAY/IN BbINOMHAOT (PYHKLMOHANbHblE NPeobpa3oBaHus.



ApPXUTEKTYPHOE MPOEKTVUPOBaHME: MOAY/IbHas
EKOMMO3ULINS

O61beKkTHble Moaenu

O6bEKTHO-OPNEHTNPOBAHHAS apXUTEKTYpHas MoAenb
CTPYKTYPUPYET CUCTEMY B BMAE COBOKYMHOCTM  cnabo
CBSA3aHHbIX OOBEKTOB C YETKO OrnpeaeneHHbIMM nHTepdencamu.
O6beKkTbl BbI3bIBAIOT CEPBUCHI, MPEeAOCTaBAsiEMble APYrMMU
obbekTaMu.

HOMEp_3aKa3yuka HOMEp_

UMA para

appec - fvoa ik cymMma

CPOK_KpeauTa : : i HOMEp_3aka3suuka
HOMEp_c4eTa

Ob6bEeKTHasa Moge/ib fara

cymMa

cUCTEMBI 06PabOTKU Sk WK
CYETOB

BbicTasuTbiTOr ()
0TNpasuTLYBEaOMNEHME ()
npuHaTeOnnary ()
otnpasuTeKeuTaHumo ()

HOMep_cyeTa
parta

cymma
HOMEp_3aKa3yuka




ApPXUTEKTYPHOE MPOEKTUPOBaHNE: MOAY/IbHAS
NEKOMMO3MLINS]

Mopgesin NOTOKOB AaHHbIX

[aHHbIE NpoXoaaT yepes NocneaoBaTeNbHOCTb
npeobpaszoBaHnn.  Kaxkabii  war  o6paboTkM  AaHHbIX
peann3oBaH B BUAe npeobpa3oBaHus. [aHHble, MOCTynaloLwwme
Ha BXO[ CUCTEMbI, MPOXOASAT 4epe3 Bce npeobpa3oBaHUs W
OOCTUraloT  BbIXxoga cuctembl. [lpeobpa3oBaHus  MOryT
BbIMOJIHATBLCA MOCfeaAoBaTeNnbHO Uin napannenbHo. ObpaboTka
[NAHHbBIX MOXET ObITb MAKETHOU U/IN MO3/IEMEHTHOM.

[T10TOKOB Tv— —
AAHHBIX A/15 =y

CUCTEMB/ S |

06paboTku

P
onnare CYeTOB £




APXUTEKTYPHOE MPOEKTUPOBAHNE: MPOBAEMHO-
3aBVICYMbIE aPXUTEKTYPbI

Hapsgy € OCHOBHbIMU MoaensaMmu, NCMOJb3YOTCS
apXUTEKTYPHbIE MOAENWU, XapPaKTEPHblE AN KOHKPETHOW
npeaMeTHon obnactm  nNpuNoXeHuss. IDTU  Moaenu
Ha3bIBAOTCS /1P06/IEMHO-3aBUCUMbIMU GPXUTEKTYPIMM.

MOXXHO BblAeUTb ABa Tuna  Npob6n1eMHO-3aBUCUMbIX
apPXUTEKTYPHbIX MOAENEN:

1. Mogenn kriaccos cucrem. OTObpaXatoT K1acChbl peasbHbIX
cucteM, BobpaB B cebs OCHOBHbIE XapaKTEPUCTUKN STUX
KnaccoB. Kak npaBuio, apxXuUTeKkTypHble MOAenu KaccoB
BCTPEeYaloTCad B CUCTEMAxX peaslbHOro BpPeMeHU, HanpuMmep
B cMcTeMax cobopa AaHHbIX, MOHUTOPUHIa U T.A.

2. bazosblie mogesm. bonee abCTpakTHbl U NPeaoCTaBNSAOT
pa3paboTtunkaMm KuHMOpMaLUMIO MO ObLWeENn CTPYKType
Kakoro-nmbo Tuna cucTem.



ApPXUTEKTYPHOE MPOEKTUPOBAHNE: MPOBAEMHO-
3aBVCMbIE aPXUTEKTYPbI

Mopaenu KJ1accoB CUCTEM

Mogenb KoMnunsaTopa Haumbonee U3BECTHbIM  MpUMEp
apXUTEKTYPHOM MOAEeNM Knacca cucteM. KOMMOHEHTbl, U3
KOTOpPbIX COCTOUT KOMMWUNSATOP, MOXHO OpraHun3oBbIBaTb B
COOTBETCTBUM C PpPa3HbIMM  APXUTEKTYPHbIMU  MOJENSAMW.
MOXXHO MPUMEHUTb GDXUTEKTYPY TOTOKOB [aHHbBIX, B KOTOPOU
Tabnmua naeHTUMOUKATOPOB CIYXXUT XPaHWIULLEM COBMECTHO
UCMOMb3YEMbIX JAHHbIX.

Tabnuua
WaeHTUGUKaTopoB §

g

Jlexcuyeckni '} CHHTaKCH4YeCKMil CemaHTHyeckui
adams 4 aHanna 4 aHanms &




ApPXUTEKTYPHOE MPOEKTUPOBAHNE: MPOBAEMHO-
3aBMCHMbIE apPXUTEKTYPbI

Mopaenu Ks1iaccoB cucreM (Npoao/mKeHne)

OOHaKo Takue Moaenn OKa3blBaloTCsd MeHee 3(PPEKTUBHBLIMY,
eC/in  KOMMUMATOP WHTErpupoBaH C APYrMMU  A3blKOBbIMU
CpeAcTBaMKn, HanpuMmep CUCTEMOWN peaakTUPOBaHUSA CTPYKTYP,
UHTEPAKTMBHLIM  OTNaA4YMKOM, MNPOrpaMMon  MOArOTOBKM
neyaTHbIX AJOKYMEHTOB M T.M. B 3TOM cnyyae KOMMOHEHTbI
CUCTEMblI MOXHO OPraHM30BaTb B COOTBETCTBUM C MOAENbIO

N
dHanusarop dHanu3arop aHanwaarop

" [ O6obuwetHoe
nporpa“”’a CHHTaKCHYECcKoe -——| Ommmamp
neYydarTH [epeso .

Onpepenexue [eHenaton’

i




ApPXUTEKTYPHOE MPOEKTUPOBAHNE: MPOBAEMHO-
3aBVCMbIE aPXUTEKTYPbI

ba30Bble apXUTEKTYpbl

ba3oBble MOAeNn NpeacTaBNsioT cobon maeann3npoBaHHYHO
apXUTEKTYpPY, B KOTOPOM OTpPa)€Hbl OCOBEHHOCTW, MPUCYLLME
cucrtemam, pabortarolmm B AaHHOW NpeaMeTHON obnactu.

[MpMepoM 6a30BOM apXUTEKTYPbl MOXET CIYXUTb MOAESb
OSI.

ba3oBble Moaenu o0bbIMHO He paccMaTpMBalOTCS B KadecTBe
MEeToA0B peanu3auun. NX oCHOBHOE Ha3Ha4YeHue — CIYXUTb
3TASIOHOM AN CPaBHEHUS PA3/IMYHbLIX CUCTEM B KakoM-1nbo
npeaMeTHon obnactn, T.e. 6a3oBasgs MoAenb SBASETCH
CTaHAAPTOM MpU OLEHKE Pa3/IMYHbIX CUCTEM.



1.

Borpochk! Ans obcy>xaeHus

Ob6bscHUTE, noyemy APXUTEKTYPY CUCTEMbI
HeobxoanMo pa3paboTaTb A0 OKOHYAHUSA CO3[aHUS
crieundukaumn,

[penoXxnTe NoaxoAasiluyo CTPYKTYPHYIO MoAesnb AN
CUCTEMBI BUAEOKOH(pEPEHLINN, yrpaBsieEMOU
KOMMbIOTEPOM, C BO3MOXHOCTbIO OAHOBPEMEHHOIO
NPOCMOTPa KOMMbIOTEPHbLIX, ayaAuMO- N BUAECOAAHHbIX
HECKOMbKMMW yyacTHMKamum. ObocHymnTe cBoun BbIOOP.
Ob6bsaACHUTE, NoOYeMy MoAenb YrpaBieHUs Bbl30Ba-
BO3BpaTa Ob6bIYHO HE MOAXOAUT A1 CUCTEM peasibHOro
BpPEMEHW, YNPaBNSOLWMX onpeaeneHHbIM NPoLIECCOM.



Borpochk! Ans obcy>xaeHus

4. [lpegnoXxute noaxoadallyto Modenb ynpaBneHusa Aang
Habopa WHCTPYMEHTasNIbHbIX MPOrpaMMHbIX CpPeAcTB OT
Pa3HblX MPOU3BOAUTENEN, KOTOPble AO/MKHbI paboTaTb
coBMecTHO. O6oCcHyMTE CBOWN BbIOOP.

5. lpeanono)xuM, CyLlecTByeT KOHKpeTHass AOJ/IHKHOCTb
"apxuTekTop nporpamMMHoro obecnevyeHus"; ero posb
COCTOMT B MNPOEKTUPOBAHUN CUCTEMHOWN aAPXUTEKTYPbI
He3aBMCMMO OT TOro, /19  KaKoro  3aKasuuka
BbINOJIHAETCS AaHHbIN NpoekT. Kakme TpyAaHOCTM MOryT
BO3HMKHYTb NpU BBEAEHUMN OAHHOW AO/MKHOCTI?



PaspaboTka nporpaMMHOro
obecneyeHns
(Software Engineering)

Yactb 4. Peannzaums [10O:
[IpoekTNpoBaHME C MOBTOPHLIM

Cr0Ib30BaHMEM KOMMNOHEHTOB
(FFNK)



FAFRVK

B 60NbLUMHCTBE MHXXEHEPHbIX pa3paboTok npouecc
MPOEKTUPOBAHUS OCHOBaH Ha MOBTOPHOM
MCMOJIb30BaHNN YXKE UMEIOLLNXCSA KOMMOHEHTOB.

[ToBTOpHOE MCroIb30BaHNE KOMIMOHEHTOB MO3BONUT
CYLLECTBEHHO COKpaTUTb pacxoAbl Ha pa3paboTky
[10. ToNbKO C MOMOLLULID CUCTEeMAaTUYecKoro
NOBTOPHOro MCrosib3oBaHus MO MOXHO YMEHbLUNTb
pacxoabl Ha e€ero co3faHne wu  obcnyXmBaHue,
COKpPaTUTb CPOKM pa3paboTKM CUCTEM WM MOBbLICUTb
KauyeCTBO MporpaMMHbIX NPOAYKTOB.



FAFRVK

Ytobbl NOBTOpHOE wucnosib3oBaHne [10  6buUIO
3PEKTUBHbLIM, €ero HeobxoaMMO Y4UTbIBATb Ha BCEX
3Tanax npouecca npoektnposaHud MO nnn npouecca
pa3paboTKu TpeboBaHUM. Bo BpEMS]
NporpaMMmMpoBaHUS BO3MOXHO NOBTOPHOE
NCroJSIb30BaHMe Ha 3Tane noabopa KOMMNOHEHTOB,
COOTBETCTBYOWMNX  TpeboBaHuaM. OaHako A4
CUCTEMATUYECKOrO0  MOBTOPHOIMO  MCMOJIb30BaHMS
HeobxoaMM TakoOW MPOLIECC MPOEKTUPOBAHUSA, B XOAe
KOTOpPOro NOCTOSIHHO paccMaTpuBanach 6bl
BO3MOXHOCTb  MOBTOPHOMO  WUCMOJSIb30BaHUSA  YXe
CYLLECTBYIOLLNX apXUTEKTyp, rae cucreMa 6bina Obl
SIBHO OpraHM3oBaHa W3 WMEIOLNXCS KOMMOHEHTOB
[10.



FAFRVK

Metoaq npoekTupoBaHus [10, OCHOBaHHbIN Ha MNOBTOPHOM
MCNO/b30BaHUM, npegnonaraeT MaKCMMaJlbHOE
MCMO/b30BaHUE YXXe MMEIOLLMXCHA MPOorpaMMHbIX OObEKTOB:

1. [loBTOpHO wucriosib3yempie rpusioxeHns. MoXXHO MOBTOPHO
MCNONb30BaTh LUenble MNPUIoXKeHUs nmbo nyTem
BKNIIOYEHNA UX B cuUCTeMy 6e3 U3MEHeHus AOpyrux
noacucrem, nambo C MNOMOLLbID pa3paboTKM CEMENCTB
NpUNoXeHnn, paboTalolmx Ha pas3HbiX nnaTpopMax wu
a[anTUPOBaHHbIX K TPeb6OBaHMSAM KOHKPETHbIX 3aKa34MKOB.

2. [IoBTOpHO uCriosib3yemblie KOMMOHEHTH. MOXHO NMOBTOPHO
MCMNONb30BaTb KOMMOHEHTbI MPUIOXEHUW — OT MOACUCTEM
[10 OTAENbHbIX 0OBHLEKTOB.

3. [loBTOpHO wucriosib3yemble @yHKLUY. MOXHO MOBTOPHO
MCNONb30BaTb  MNPOrpaMMHbLIE  KOMMOHEHThLI, KOTOpble
peanusyoT oTAesbHble QYyHKLUUN,



FAFRVK

OueBUAHbIM NpeMMyLLIeCTBOM MOBTOPHOIO
ncrnonb3oBaHnsa MO aBngeTCd CHWXEHUE obLen
CTOMMOCTM MPOEKTA, TaK Kak B LENoM TpebyetcH
cneunduumMpoBaTb, CMPOEKTUPOBATb, Peann3oBaThb
M MPOBEPUTb MEHbLUEE KOMMYECTBO CUCTEMHbIX
KOMMOHEHTOB. HO CHWM)XXEeHMe CTOMMOCTU MpOEeKTa
— 3TO TONbKO MOTEHLUWANBbHOE MPEUMYLLECTBO
MOBTOPHOIO MCMO/b30BaHMSI.

[pyrne npeuMyLlecTsa 3TOro noaxoAa NpuUBEAEHbI
nanee B Tabnuue.



AWK

[loBbILLEHNE
HaAe>XHOCTU

KOMMAOHEHTHI, MOBTOPHO  WCMOJIb3YEMBLIE B
APYFUX CUCTEMaX, OKa3bIBaloTCAd 3HaunTelbHO
HaaexHee HOBbIX KOMIOHEHTOB. OHU
NPOTECTUPOBaHbl W MPOBEPEHbl B PasHbIX
YCNOBMSAX pPaboThl. Olnbky, AOMYLIEHHBLIE MpW
NX [POEKTUPOBAHUM " peann3auny,
OOHapy>XeHbl 1 YCTPaHEHb! elle rnpy NepBoM MX
[PUMEHEHUN.

YMeHbLLUEeHne
MPOEKTHBLIX
PUCKOB

[Ana y)Xe CyLIeCcTBYIOLWNX KOMMAOHEHTOB MOXXHO
boslee TOYHO  MPOFHO3UPOBaTb  PacXodbl,
CBS3aHHbIE C MX MOBTOPHbLIM WMCHOb30Ba-HUNEM,
YeM pacxodbl, HeobxoanMble Ha X pPa3paboTKy.
TakoW  MpOrHO3  —  BaXHbI  (aKTOP
AAMVHUCTPYPOBAHNSA  MpPOEeKTa, TaK  Kak
NO3BOJMISET  YMEHbLWTb  HETOYHOCTU  Mpwu
NpeABapUTENbHOY OLIEHKE CMEThI MPOEKTA.




FAFRVK

[penmywectsa MUK (npogonxeHune)

SMMEKTNBHOE
VICMO/Ib30BaHNE
CrEeLVaINCTOB

Uactb  CHELVannCToB, BbIMO/THS FOLLINX
OAVHAKOBYIO pPaboTy B pa3HbIX MPOEKTaX,
MOXXET 3aHMMaTbCH Pa3paboTKon
KOMMOHEHTOB AN UX  Ad/IbHEWNLLErO
[OBTOPHOr0 WCMOJIb30BaHNA, SM®MEKTNBHO
NPUMEHSIS HaKOMMNEHHbIE paHEE 3HAHWS.

CobnogeHne
CTaHAapPTOB

HekoTopble cTaHAapThl MOXXHO PEaN30BaTh
B Buae Habopa CTtaHAaPTHBIX KOMMNOHEHTOB.
VIcmonb3oBaHMe CTaHAaAPTHOrO
MOJIb30BATENbCKOIr0 MHTEPMENCA MOBLILLAET
HaAEXXHOCTb CUCTEM, TaK Kak, paboras co
3HAaKOMbIM  MHTEPMENCOM, MOJb30BATENN
COBEpPLUAIOT MEeHbLLE OLINOOK.




FARVK

MNpenmywectBa MNMNK (okoH4YaHKe)

YCKOpPEHWE
Pa3pPaboTKy

YacTo Ana YCneLHOro npoABMXEHNS CUCTEMDI
Ha pPbIHKE HEOBXOAMMO Kak MOXHO 6onee
PaHHEEe €ee MosBAEHVEe, MPUYEM HE3aBUCUMO
OT [OJHOM  CTOMMOCTM €€  CO3[aHus.
[IOBTOPHOE  MCMOJMIb30BaHNE  KOMMOHEHTOB
VCKOPSIET  CO3AaHME CUCTEM, TaK Kak
COKPALLAETCa BPEMSA Ha WX paspaboTky wu
TECTMPOBAHNE




FAFRVK

[Ins yCnewHoro npoeKkTUpoBaHUA W pa3pabotkm O ¢
NMOBTOPHbIM  WUCMOSIb30BAHMEM  KOMIMOHEHTOB  AOJIKHbI
BbINOSIHATLCA TPU OCHOBHbIX YCIIOBUS:

1. BO3MOXHOCTb Nnoucka Heob6XxoaMMbIX CUCTEMHbIX
KOMMOHEHTOB.

2. MNpw NOBTOPHOM MCMOb30BaHUM Heob6xoaMMo
YOOCTOBEPUTLCH, yTo noseaeHune KOMMOHEHTOB
npeackasyeMmo WM HaaeXXHo. B ungeane Bce KOMMOHEHTHI
OO/MKHbl  OblTb  CepTUMUUMPOBAHbI, 4TOObLI MOATBEPAUTL
COOTBETCTBME onpeaeneHHbIM CTaHAapTaM KayecTBa.

3. Ha Kaxabl KOMMOHEHT A0/MHKHa ObiTb COOTBETCTBYIOLLAS
NOKYMEHTALMS, Uenb KOTOPOM — TMOMOYb Ppa3paboTumky
NOSlYYNTb  HYXHYIO  MHPOPMaUMIO O KOMMOHEHTe W
a[anTUpoBaTb ero K HOBOMY MPUIOXKEHMUIO.



FAFRVK

[MpobnemMbl MOBTOPHOIO UCMOb30BaHUS

[loBbILLIEHNE HeAoCTYMHOCTb NCXOAHOI0 Koda

CTOMIMOCTH KOMMNOHEHTa  MOXET  NpuMBECTM K

COMPOBOXAEHNS VBennyeHuo PACX040B Ha

CYICTEMBI COMPOBOXAEHWEe CUCTEeMbl, TaK KakK
NMOBTOPHO UCMOJIb3YEMbIE  CUCTEMHbLIE
3JIEMEHThI MOFYT 00) BPpEMEHEM
OKa3aTbCH HEe  COBMEcCTUMbIMMW  C
N3MeHeHnaMu, NpoV3BOANMBIMU B
CYICTEME.

HeaoctaTtoyHad CASE-cpeactBa He noaaep>kvuBatoT

NHCTPYMeHTaslbHaa | paspaboTky 10O ¢ NOBTOPHLIM

noaAepkKa

NCT10J1b3OBAHNEM KOMIMOHEHTOB.




FARVK

[po6nemMbl NOBTOPHOIrO UCMOJs1b30BaHNS (MPOAO/IHKEHNE)

CvHApOM
"n306peTeHns
Besiocunena”

HekoTopbsle pPa3paboTunky  M[PEeAnoYNTaoT
NEpenncaTb KOMIMOHEHTHI, TaK Kak
NosiaratoT, UTO CMOrYyT Mpyu 3TOM  UX
YCOBEPLIEHCTBOBaTb. KpomMe Toro, MHOrme
CUMTAIOT, YTO CO3[AaHME MPOrpaMM "C Hyasa"
NepcriekTUBHEE " “OGnaropoaHee™
NOBTOPHOIO  MCMOJ/Ib30BaHUS  HamMCaHHbIX
APYrMU MPOrpamMM.

CoaepyxaHue
bubanoreku
KOMMNOHEHTOB

3anosiHEHE 6MbANOTEKN KOMIOHEHTOB 1 ee
COMPOBOXXAEHNE MOXXET CTOUTb AOoporo. B
HacTosllllee BpeMsi elle HeAaoCTaToYHO
XOPOLLO NpoAyMaHbl MeToAb!
KflaCCuMUKaLIn, KaTanormnsaumm "
N3BMNeYeHnss MHMOPMaLUuy O MNpPorpamMMHbIX
KOMMOHEHTaxX




FAFRVK

[Npo61emMbl MOBTOPHOIO UCMONb30BaHUS (OKOHYAHUE)

[loncKk n
aJanTauns
KOMIMOHEHTOB

KoMnoHeHTbl 10 HY)XHO Hawtu B
bubnnoteke, U3yunTb N aAanTUPOBaTb K
pabote B HOBLIX YC/IOBUAX, UTO "He
VKNaabIBaerca” B 0OblYHbIA  MpPOLIECC
paspabotku 10




FAFRVK

NokoMnoHeHTHasa pa3paboTka

1.

KOMIIOHEHT —  3T0  HE3aBUCHMO  BbITOJIHIEMBIA
rIporpamMmHeivi 06beKT. ICXOAHbBIM KOO KOMMOHEHTA MOXET
OblITb HEAOCTYMEeH, MO3TOMY TaKOWM KOMIMOHEHT He
KOMOWNPYETCA COBMECTHO C ApPYrMMM KOMIMOHEHTaMWu
CUCTEMBI.

KOMMOHEHTblI 06BbSABNAOT CBOM UHTEpdEMC U BCE
B3aMMOAENCTBMS C HMMW  OCYLLUECTBNSIOTCA C  €ro
nomoLlblo. WHTEepdenc KOMMOHEHTa OMUCbIBAaETCA B
TEPMUHAX MApPaMETPU30BaHHbIX ONepaLun, a BHYTPEHHee
COCTOSIHME KOMMOHEHTa BCEraa CKpbITO.



FAFRVK

NokoMNoOHeHTHan pa3paboTka (nNpoaomkeHue)

KOMMNOHEHTbI ONpeaensioTcs 4Yepe3 cBouM uHTepdencbl. B
60MbLIMHCTBE C/ly4aeB KOMIMOHEHTbl MOXHO OnucaTb B
BUAE ABYX B3aMMOCBSA3aHHbIX MUHTEP(ENCOB:

1. WHTEDEMC rTOCTaBLLMKA CEPBMCOB, KOTOPbIA OnpeaenseT
CEepPBUCLI, MpeaocTaBnsgeMble KOMMNOHEHTOM.

2. VIHTEDEVC 3arpocoB, KOTOPbIN OMpeaensier, Kakue
CEpPBUCHI OOCTYIMHbI KOMMOHEHTY n3 CUCTEMBbI,
MCMOJIb3YHOLLLEN STOT KOMIMOHEHT.

WHTepdenc NoCTaBLLMKa
CepBHCOB




FAFRVK

NokoMNoOHeHTHan pa3paboTka (nNpoaomkeHue)

KOMITOHEHT C/1y)K6bI reqyaTm

WxTepdeitc nocTasiumka
CepBHUCOB

Ynanutelpukrep




FAFRVK

KOMMOHEHTbI MOMYT CYLLECTBOBATb Ha pa3HbIX YPOBHAX abCTpaKLmMK:

o QyHKUNOHE/IbHAs  abcTpakiyms.  KOMMNOHEHT  peanu3yeTt
OTAENbHYO (YHKUMIO. B cylHOCTU, MHTEpdENCOM MOCTaBLUMKA
CEepPBMCOB 3[1eCb SBMSETCA caMa PYHKLUMS.

. beccucremHaa rpyriniposka. B AgaHHOM cllydyae KOMMOHEHT —
3TO Habop cnabo cBsA3aHHbIX Mexay cobon NporpaMMHbIX
0b6beKTOB M MOAMNPOrpaMM, HanpuMmep o0O6bABNEHUM [AHHbIX,
DYHKUMN 1 T.N. NHTEpdENC nocTaBlUMKa CEPBUCOB COCTOUT U3
Ha3BaHWM BCEX OOBEKTOB B rPyMNnUpPOBKE.

o  Abctpakuymn AaHHbIX. KOMMOHEHT HABNSeTCa abcTpakuunen
OaHHbIX  WIM  K/1AcCcOM,  OMUCaH-HbIM  Ha  O6bEKTHO-
OPUEHTMPOBAHHOM f3blke. WHTepdenc nocTtaBlLiMKa CEPBUCOB
COCTOMT M3 MeToaoB (onepaumn), obecneymBatolmnX Co3aaHue,
M3MEHEHMEe N NosyYyeHne AocTyna K abCcTpakunm AaHHbIX.



FAFRVK

Ab6CTpakLmm K1acTepoB. 30eCb KOMMOHEHT — 3TO rpynna
CBSA3@aHHbIX KNaccoB, paboTalolmx COBMECTHO. Takme
KOMMOHEHTbl MHOrAA Ha3blBalOT CTPYKTYpou. MHTepdenc
NMOCTaBLUMKA CEPBUCOB SBMSETCS KOMMO3ULIMEN BCEX
MHTEP(dENCOB OO6BEKTOB, COCTABASAOLLMNX CTPYKTYPY.
CucremHble  abctpakuymy.  KOMMOHEHT — ABNSETCH
NONHOCTbIO aBTOHOMHOW CUCTEMOM. [loBTOpPHOE
MCMoJsib30BaHNe abCTpakuUMM CUCTEMHOrO YPOBHSI MHOrAA
Ha3blBalOT MOBTOPHbIM WCMONIb30BAHMEM KOMMEPYECKUX
npoaykToB. NHTEpdENCOM NOCTaBLLMKa CEPBUCOB Ha 3TOM
YPOBHE SBMSETCA TaK Ha3blBaeMbld MPOrpaMMHbIN
nHtepdenc npunoxennn (Application Programming
Interface — API), KOTOpbIM NpeaocTaBnseT A0CTyn K
CUCTEMHbIM KOMaHAaM U METOAAM.



FAFRVK

NokoMNoOHeHTHan pa3paboTka (nNpoaomkeHue)

[IpoLjecc rnpoexkTupoBaHmsa C MOBTOPHBIM UCITO/Ib30BAHNEM
KOMITOHEHTOB:

WameHenue TpeGoBaHmil
ANA COrnacoBaHWA
C HaHOEHHBIMK
KOMMOHEHTAMM

OcHoBHble ;. [oWCK KOMNOHEHTOB '\
CHCTEMHbIE - Q19 NOBTOPHOTO |
Tpebosawus  /: MCNONb30BaHUA A

g [poexTHpoBaHKe
MpoexT cuctemHolt } OWCK KOMIOHGHTOR ) CUCTEMBI C YYETOM

apXMTEKTYDH A7 NOBTOPHOM NOBTOPHO MCNONB3YEMbIX ).

MCNONb30BAHKA . KOMNOHEHTOB ¢

o




FAFRVK

O61beKTHble CTPYKTYPbl NPUIOXKEHN A

Ka)xeTcs, 4to npu OO6BEKTHO-OPUEHTUPOBAHHOW pa3paboTke
[10 Hanbonee noaxoAaswnMM abCTpakumsMu AN NOBTOPHOro
NCMNOb30BaHUSA ABNAOTCS 06bekTbl. OaHaKO, 06beKkTbl 06bIYHO
C/IMLKOM  MENKUe  CTPYKTYpHble  eAuMHULbl,  4Yepecdyp
"NpuBsi3aHHbIe” B  KOHKPETHOMY MPUIOXeHMI0. BMecTo
NOBTOPHOIr0 UCMNO/Ib30BaHUS 06BbEKTOB HAMHOIMo 3deKTUBHeE
NOBTOPHO WCMOJSIb30BaTb KPYNMHOMOAY/IbHbIE abCTpakuun, Tak
Ha3blBaeMble 0O6bEeKTHbIE CTPYKTYPbl NPUMOXEHUS.

Ob6BbEKTHBIE CTDYKTYPbI [IPUJIOXKEHMS NPEACTaBnsaioT cobon
CTPYKTYpPb! NoaCUCTEM,  COCTOSILLMX M3 MHOXECTBA
abCTpPaKTHbIX M KOHKPETHbIX  K/IACCOB  OOBEKTOB U
nHTepdencoB Mexay HuMU. OO6bEKTHblE CTPYKTYpbl, Kak
NpaBwW/o, He SABNSIOTCA camu no cebe npunoxeHnssMu. O6bIYHO
NPUNOXEHUS  CTPOSATCA  MNOCPEeACTBOM  MHTErpMpoBaHUs
HECKOJIbKMX OOBEKTHbBIX CTPYKTYP.



FAFRVK

O61beKTHble CTPYKTYPbl NPUIOXKEHN A

CyLLEeCcTBYET TPU OCHOBHbIX K/lacCa O6bEKTHbIX CTPYKTYP:

1.

WHpacTpykTypsl  cucrteM.  ObecneumBaloT  pa3paboTky
MHPPACTPYKTYp AN cucteM CBA3N  (KOMMYHWKALMOHHbIX
CUCTEM), MOJIb30BATENbCKMX MHTEP(ENCOB N KOMMUISTOPOB.

UIHTEerpaLmoHHble CTpyKTypbl. Kak npaBuno, COCTOAT 13 Habopa
CTaHAAQPTOB UM  CBSA3@HHbIX C HWUMM  KJ1AcCOB  O6BLEKTOB,
obecneuymBaloMX B3aMMOAEUCTBME M OBMEH AaHHbIMKM MexAay
KOMMOHEHTaMM.

CTDYKTYPbl MHCTPYMEHTA/IbHbBIX CDEL Pa3pPabOTKU PUIOXKEHM.
CBsi3aHbl C OTAENbHBIMU MPUKIAAHLIMKM 061aCcTAMKN, TAaKUMKU KaK
TeNeKOMMYHUKaUMM nnnu  @UHaHCbl. OHM BCTpamBalOTCA B
CUCTEMY 3HaHMW 06M1acTM NPUNOXEHUS U  NOAAEPXKMBALOT
pa3paboTKy NpUIOXKEHMN KOHEYHOIO NOMb30BaTENS.



FAFRVK

O61beKTHble CTPYKTYPbl NPUIOXKEHN A

OOHOM M3 CaMbIX WM3BECTHbIX WM PACMpPOCTPAHEHHbLIX OOBLEKTHbIX
CTPYKTYp Ansa rpadunyecknx wuHtepdenco nosnb3oBatens (GUI)
ABNSIETCS  OObEKTHas  CTPYKTypa  «MOAENb-npeacraB/eHue-
KOHTpoNep»:

Cocm"“? '_ DEACTABNEHUR | (- 61enu 06 vaMeHeHMM GDGTOHHIH mTpommpa nBaun .ua:m:“
NpeLCTaBNeHNs - 0nb30Baren

-
MeToap npeacTaBneHms MeToasl KOHTpONNEpa

A

danpochl
W 06HOBNEHUA Penaxtuposanue

MOJENA MOJENN

Cocrosiue MofenM

Metoas Mogenw




FAFRVK

O61beKTHble CTPYKTYPbl NPUIOXKEHN A

OCHOBHble HefoCTaTKM O6BbEeKTHbIX CTPYKTYp — WX
CITOXHOCTb U BpeMsi, Heobxoammoe A/t Toro, YTobbl
Hay4YnuTbC paboTaTb C HUMK. [1Ng NOMHOrO NU3y4YeHus
OOBEKTHBIX  CTPYKTYpP MOXKET noHagobuTbcs
HECKO/bKO MecsiueB. MIMeHHO mno3aToMy B 60sbLUMX
opraHm3auusix  HekoTopble  paspabotumku  [10
Crieumanm3npyroTcs rno ob6bekTHbIM CTPYKTypaM. HeTt
HUKAKUX COMHEHUMM B 3PDEKTUBHOCTM [AaHHOIO
noaxoaa K MOBTOPHOMY MCMOJSIb30BAHWUID, OAHAKO
BbICOKME 3aTpaTbl HA U3y4YeHne OOBEKTHbIX CTPYKTYpP
OrpaHNYMBAIOT €ro NoBCEMECTHOEe pacrnpocTpaHeHme.



FAFRVK

NMoBTOpHOE MCNOJ/Ib30OBaHUE KOMMEpPUYECKNX
NporpaMMHbIX NPOAYKTOB

TepMnH "KOMMepuyecKkume rMporpaMMHble MNpPOoAYyKTbl" MOXHO
NPpUMEHUTb K  No6OMy  KOMMOHEHTY,  CO3AaHHOMY
He3aBMCUMbIM NPOUN3BOAUTENEM.

B npuHUMNEe WMCNONb30BaHNE KOMMEPYECKMX CUCTEM He
OTNINYAETCA OT ucnosb3oBaHna nwboro apyroro 6onee
Cneunann3npoBaHHOrO KOMMOHEHTA. [Ans 3Toro HeobxoamMMo
U3yunTb MHTEpPdENCbI CUCTEMbBI WU WCMNONb30BaTb WX AN
OpraHu3auun B3aMMOAEUCTBUSI C APYrUMU  CUCTEMHbBIMU
KOMMOHEHTaMK, TaKXKe Heobxoanmo pa3paboTaTb CUCTEMHYIO
apXUTEKTYPY, KOoTopas noaaepxuBana 6bl KOMMepYyeckue
CUCTEMbI NP COBMECTHOU paboTe.



FAFRVK

Pa3paboTka NOBTOPHO MCNOJIb3yEMbIX KOMMOHEHTOB

Pa3paboTka wuaeanbHOro KOMMOHEHTa A/ MNOBTOPHOro
NCMOSb30BaHUSA AO/MKHA ObiTb NpoueccoM (OCHOBAHHBLIM Ha
OMbITE€ N 3HaHUAX O nMpobneMax MOBTOPHOIO MCMOSIb30BAHUSA)
co3aHnsl 00O06LLUEHHbIX KOMMOHEHTOB, KOTOpble MOXHO
aanTUPOBaTb A/ Pa3HbIX BAPUAHTOB MX UCMOJIb30BaHUS.

[porpaMMHbIn KOMMOHEHT, npeaHa3HaYeHHbIN NS
MOBTOPHOI0 MCMNOMb30BaHNS, UMEET Pl 0COOEHHOCTEMN:

e [lomKeH OTpaXkaTb CTabunbHble abcTpakuuu NpeaMeTHOU
obnactn, T.e. QyHOaMeHTanbHble MOHATUA  0bnacTu
NPUNOXEHUS, KOTOPble MEHSIOTCS MeaJsIeHHO.

e Jlo/hKEeH CKpblBaTb criocob npeacraBieHna  CBOEIro
COCTOAHUA N NPEenoCTaB/IATb Ornepaunn, KOTopbi€ MO3BOJIAIOT
OOHOB/ISATb COCTOSIHUS U NnoJsiydaTb K HEMY AOOCTVYII.



FAFRVK

Pa3paboTka NOBTOPHO MCNOJIb3yEMbIX KOMMOHEHTOB

e JlomkeH OblTb MaKCUMMasibHO He3aBuUCMMbIM. B wupeane
KOMMOHEHT AO/MKEH ObiTb HACTO/IbKO aBTOHOMHbIM, YTODObI HE
HY>X0aTbCSA B APYrnMX KOMMNOHEHTaX.

e Bce WCKMOUUTENbHbIE CUTYaUMW AOMKHbI ObiTb 4acTbio
nHTepdenca KoMnoHeHTa. KOMMOHEHTbI HE AO/MKHbI CaMu
obpabaTtbiBaTb UCK/IOUYEHUS, TaK KaK B Pa3HbIX MNPUIOXKEHUAX
CYLLECTBYIOT  pa3Hble  TpeboBaHnsas  anad  0b6paboTku
UCKTIOYUTENBbHBIX  CUTyauun. Jlydwe  onpeaenutb  Te
UCKNIOYEeHUs, KOoTopble Heobxoammo obpabaTbiBaTb, W
06bABUTb UX KaK YacTb MHTepdenca KOMIMOHEHTA.



FAFRVK

CeMencTBa NPUIOIKEHUN

OauH n3 Hanbonee apdPeKTUBHbLIX NOAXOA0B K NOBTOPHOMY
MCMNONb30BaHMIO 0a3upyeTcd Ha TMOHATUM CEMEUCTBA
npunoxeHnn. CeMenucTBO MPUIOXKEHUU, WU  CepuUs
NPOrpaMMHbIX MPOAYKTOB, — 3TO Habop NpUIOXeHUN,
UMEIOLLUNX OOLY YO apXUTEKTYPY, OTPaXkatoLyto cneundunky
KOHKpPETHOW npeaMeTHOM obnactn. Bmecte ¢ TeM Bce
NPUIOXXEHNS OAHOW Cepun pasnnyHbl. Kaxkabii pa3 npu
CO30aHMN HOBOrO MPUIOXXEHNS MOBTOPHO MCMONb3YETCS
obLLee 9Apo ceEMENCTBA MPUIOXKEHUM.



FAFRVK

CeMencTBa NPUIOIKEHUN

CyllecTBYIOT  pas/iMyHble  creuManus3auum  CEMENCTB

1.

NPUNOXEHWNM:

[l1aTopMeHHas Crneynam3anms, npu KOTOpou Ans
pa3HblX MAaTopM pa3pabaTbiBalOTCad CBOM  Bepcum
NPUNOXEHUS.

KOH@uUrypaymoHHas  crneynamszayms, npu  KOTOPOW
pa3Hble BEPCUN NPUIOXKEHUS CO3AAIOTCA AN yrnpaBfeHUs
Pa3/IM4HbIMU NEPUDEPUNHBIMU YCTPOUCTBAMM.

QYHKUNOHA/IbHAas  crieynaan3ayms, Npun  KOTOpPOW
CO3Aal0TCS pa3Hble BEPCUM MPUSIOXKEHUS AN 3aKa34MKOB C
pPa3nn4YHbIMKM TpeboBaHUSMN,



FAFRVK

CeMencCTBa NPUJIOIKEHUN

[pouecc aganTaumMm CEMeENCTBa NPUNOXEHUN ANSA CO34aHUS
HOBOIO MPUIOXKEHNSI COCTOUT N3 HECKObKNX 3TaroB:

MNepecmotp
TpeGosatmit  /

Onpepenerre '} Buibop Hanbonee '}
Tpebosanuit  f nogxoswero
K NPHAOXEHHIO /8 YneHa cemencrea /

Co3nauue HoBOro
YneHa cemencrsa




FAFRVK

[poeKTHble NaTTEepPHbI

[lonbITKK NOBTOPHO MCMO/b30BaTb NENCTBYOLLME
KOMIMOHEHTbI MOCTOSIHHO OrpaHUYMBAOTCSt  KOHKPETHbIMU
PELIEHNSIMWN, MNPUHSATBIMU  CUCTEMHBLIMM  pa3paboTynkamu.,
OaMH K13 cnocoboB pelleHns AaHHOW npobnembl —
NOBTOPHOE MCMosb30BaHue 6osiee abCTpakTHLIX CTPYKTYP,
He coaepXalmx AeTanen peanu3aumn. Takme CTPYKTYpbl
pa3pabaTbiBalOTCA  CreunanbHO  And  Toro,  4ToObl
COOTBETCTBOBATb OrnpeAeneHHOMY NpUoXeHuio.



FAFRVK

[poeKTHble NaTTEepPHbI

[MaTTepH — 3TO onucaHuMe nNpobnembl 1 METOAA €€ peLleHus,
NO3BOMSAIOLLEE B Aa/IbHENLLEM WUCMO/b30BAaTb 3TO PELLUEHME B
pPa3HbiX ycnoBusAX. [laTTepH He HABNSETCA  AETaSIbHOW
cneumndukaumen. Ckopee, oH npeacraBnseT cobom onucaHue,
B KOTOPOM aKKYMYy/IMpOBaHbl 3HaHWSA W OMbIT. [laTTepH —
pelleHne obuien npobnemsi.

[pn co3aaHum MO npoeKkTHble naTTepHbl Bceraa CBs3aHbl C
0OBbEKTHO-OPUEHTUPOBAHHBIM  MPOEKTUPOBaAHMEM.  YTOObI
obecneunTb BCEOOWHOCTb, NATTEPHbI YacTO WCMONb3YIOT
Takue 06bEeKTHO-OPUEHTUPOBAHHbIE NOHATHUS, KaK
HacnegoBaHMe M nonuMmopduaM. OAHako O6LWMA  NPUHLNM
MCMNOJIb30BaHMNS MATTEPHOB OAWHAKOBO MPUMEHUM MNpu N060M
noaxoAe K npoektmposaHuio [10O.



FAFRVK

[MpoeKTHbIe NaTTepHbI

OCHOBHbIe 3/1EMEHTHI NMPOEKTHOIO MNAaTTEPHA.

1.

2.

CopepxxatenbHoOe MMs, KOTOpPOE SBNSIETCA CCbIIKOWM  Ha
naTTepH.

OnuncaHne npobnemMHon 061acTM C MNEpPEeUYUCTIEHMEM BCEX
CUTYaLWUK, B KOTOPbIX MOXXHO UCMO/Ib30BaTb MNATTEPH.

OnucaHne peweHnn € OoTAENbHbIM OMUCAHWEM  PA3/IUYHbIX
YacTeEN pelleHns U UX B3aMMOOTHOLLUEHUMW. DTO HE OnucaHue
KOHKPETHOrO NPOEKTa, a /ab/10H NPOEKTHbLIX PELLEHNN, KOTOPbIW
MO>XHO MCMOJIb30BaTh pa3iM4yHbIMKU crocobamu.

OnucaHne "BbIXOAHbLIX" pe3ynbTaToB — 3TO OnucaHue
pPe3ynbTaToOB U KOMMPOMUCCOB, HEOOXOAUMbLIX ANS MPUMEHEHUS
natrepHa. Ob6bIYHO MCNOMb3YyeTca AN Toro, 4YTobbl MOMOYb
pa3paboTunKkaM OLEHUTb KOHKPETHYIO CUTYyauUMIO U BblbpaTb A1
Hee Hanbonee noaxoasimMn NaTTEPH.



FAFRVK

[poeKTHble NaTTEepPHbI

YacTo B onucaHue natrepHa BBOAATCH TakXKe pa3aensl
motvBaLm (060CHOBaHME MOAe3HOCTU NMaTTeEPHA) U
[1PUMEHUMOCTH (ONMUCAHME CUTYALMA, B KOTOPbIX MOXHO
MCMOJ/Ib30BaTb MNaTTEPH).

B kayecTBe npuMepa paccMoTpuM natrepH O6o3peBaTenb.
[JJaHHbIN NAaTTEPH MCNOJIb3YETCA TOrAa, Koraa HeobXoamMMbl
pa3Hble NpeACcTaBeEHNS COCTOSAHUS 0bbekTa. OH BblaenseT
HY>KHbI/ O6BEKT U NPEeACTaBASET €ro B pasHbIX popMax:



FARVK

[poeKTHble NaTTEepPHbI

O6oapesarens 2}

e
]
&
E.
g
§
I

MaTtTepH O6o3peBaTesb - UCMOMb3YETCA TOrAa, KorAaa HEobXoanMbl pasHble
NpeCTaBfeHUs COCTOAHNS 06bekTa. OH BbIAENAET HYXKHbI 0OBEKT U
NpeCTaBSET ero B pa3Hbix hopmax.



PaspaboTka nporpaMMHOro
obecneyeHns
(Software Engineering)

Yactb 4. Peannzauug [O:
MPOEKTUPOBAHNE UHTEPDENCA
NONb30BaTENS




Buabl nHTEepdencos

[poeKTpoBaHME BLIYMCIUTENBHBLIX CUCTEM OXBATbIBAET
LUMPOKNIN CNEKTP NPOEKTHbIX AENCTBUA — OT
NMPOEKTUPOBAHUSA annapaTHbIX CPeACTB A0 MPOEKTUPOBAHUS
nHTEepdenca nonb3oBaTens.

OpraHu3auumn-pa3paboTymkn 4acto HaHUMAKOT
CMEeLMannCcToB A1 NPOEKTUPOBAHNS annapaTHbIX CPEACTB U
OY€Hb peaKo AN NPOEKTUPOBAHUA UHTEPdENCOB.

NHTEepdenc

/ \

TeKkcToBbIV pacdryecknn



['padnyecknumn NHTEPMENC

'pacdhmueckune nurtepdencol obnagaroT psaom
npeMMyLlecTB:

» /IX OTHOCUTENBHO NPOCTO U3YYUTb U UCNOJIb30BaTb.
[lonb3oBaTtenu, He nMetLme onbiTa paboTbl C KOMMNbIOTEPOM, MOy T
Nerko n 6bICTPO HayunTbCs paboTaTb C rpaUyecKmum
MHTEpdENCoM.

» Kaxkaas nporpamMma BbINOHAETCS B CBOEM OKHe (3KpaHe). MOoXHO
NepekioyYaTbCa U3 OAHON NPOrpaMMbl B APYryto, He Tepss npu
3TOM [JaHHbIE, MOJTYYEHHbIE B XO/E BbIMNOSIHEHUS MPOrpamm.

» PexknM nonHO3KpaHHOro otobpakeHnst OKOH AaeT BO3MOXHOCTb
NpsiIMOro AocTyna K ItoboMy MecTy 3KpaHa.



[IpoeKkTMpoBaHME NHTEPdENCA

Ha cxeme n3o06pakeH UTepaumoHHbIM NPOLIECC NMPOEKTUPOBAHUS
NoNb30BaTENbCKOro HTEpdenca. Hanbonee apdekTMBHbLIM
NoAX0A0M K NMPOEKTUPOBAHUIO MHTEPDENCA MOb30BATENS SABNSETCS
pa3paboTka C NpMMeHeHneM MoAeNnpoBaHUs NOJb30BaTeNbCKNX

DYHKLNN.

4 OueHka npoekra
M0JIL30BaTEeJIAMHI

HN3yuyenue u anau3

Co3nanue npoekra
NPOTOTHUIA
uHTeppeiica

g

PaspaGorka Cospanne OueHKa NpoeKTa

NPOTOTHNA AUHAMHHECKOTO N0JIb30BATEISAMH
npoToTHNA

JAeCTBUH
M0JIL30BaTeJIs

HUcnoausaeMbIid Peanuzanusa
NMPOTOTHIL uHTepdenca



[IpUHLUMMNBI MPOEKTUPOBaHNSA MHTEPMENCOB

[TpuHIMT

Onucanue

YuéTt 3HaHumn

HCO6XOI[I/IMO HCII0JIb30BAaTh TCPMHUHLBI U ITOHATHS, B3ATBIC U3 OIIbITA 6YI[YHII/IX

MTOJIB30BATEIA MOJIb30BATEJIEN CUCTEMBI, 2 OOBEKTHI, YIIPABIIEMbIE CUCTEMOM, JOJIKHBI ObITh
HaIpsAMYIO CBSI3aHbI C padoyell Cpe/Ioy MOIb30BaTENs.

CornacoBaHHOCTh | KomaHbI 1 MEHIO CUCTEMBI IOJKHBI OBITH OAHOTO (hopMata, mapaMeTpbl JOJIKHBI
nepeaaBaThCs BO BCE KOMaH/Ibl OJMHAKOBO M MTYHKTYyaIlusi KOMaH/ T10KHA ObITh
CXOkel. YnoOHO, Korjia Jisi BCeX TUMOB 00BEKTOB CUCTEMBI MOACPKUBAIOTCS
OJIMHAKOBBIE METO/IBI.

Munrnmym OnHO U TOXE IEVCTBUE B PA3JIMYHBIX CUTYAUUSAX JOJLKHO IMTPUBOIUTH K

HEOXKUJAHHOCTEW | aHAJIOTMYHOU PEAKIIUH.

CIr1ocoOHOCTB K

B untepdeiicax q0aKHbI ObITh CPEACTBA MPEAOTBPALIAIOIINE OIIHUOKU

BOCCTAHOBJICHUIO | MOJIb30BATENsl, & TAKXKE MO3BOJISIIOIINE KOPPEKTHO BOCCTAHOBUTH HH(POPMAITUIO
nocJie OMOOK. ITO MOATBEPKACHUE IECTPYKTUBHBIX JIEMCTBUI U BO3MOXKHOCTD
OTMEHBI JIEUCTBUM.

PykoBoacTBO HNutepdeiic nomkeH npe1oCcTaBisiTh HEOOX0AMMYI0 HH(POpMaIIHIO B CITydae OUIMOOK

MI0JIb30BATEJIS MOJIB30BATEIS ¥ MOJJEPKATh CPEJCTBA KOHTEKCTHO-3aBUCUMOMN CIIPABKH.

Yuér B unTepdeiice 10mKHBI OBITH CpEICTBA AJIsl YIOOHOTO B3aUMOJIEHCTBUSA C

Pa3HOPOIHOCTH M0JIB30BATEISIMU, UMCIOIIIUMU Pa3HBIA YPOBEHb KBATU(UKAIIMN U PA3IUYHbIE

OJIL30BaTEIIEN

BO3MOXXHOCTH.




B3anMoaencreue C NoJjib30BaTENEM

PaspabotumkaMm MHTEPMDENCOB MPEAYCMOTPEHbBI 5 OCHOBHBIX CTUIEN
B3aVIMOAEVICTBUS MOJIb30BATENSA C CUCTEMOMN:

1. HemocpeACTBEHHOE MaHMMYyIMPOBaHWE.

2. BbI60p 113 MEHI0.
3. 3aro/IHEHNE OPM.

Hi1A

MeaHd

4, KoMaHOHbIV 93bIK.

Microsoft(R) Windows 98
CCICopyright Microsoft Corp 1981-1999%.

C:\WINDOWS>del cZcommand.com_
5. EcTecTBeHHbIN 93bIK.



CTtunn B3anMOAEeNCTBNS

lpenMyllecTBa U HeAoOCTaTKU CTUJ/1eEN B3anMoAenCcTBus

Ctunb OCHOBHbIEe OCHOBHbIE HEeJOCTaTKH NMpumMepsbl
B3anMoaenc npevMmyuiecrtBea NPpUIO0XKEHUN
TBUA
[lpsMoe bbiCcTpoe un CnoxkHag peanusauus. Buaeourpsl;
MaHUMNYyKn- WHTYUTUBHO [loaxoauT TONbKO TaM, CUCTEMBI
poOBaHue NOHATHOE rae ecTb 3pUTesbHbIN aBTOMaTU4yecKoro
B3aMMOAENCTBME. obpa3 3agay u NPOEKTNPOBaHNSA
Jlerok B Usy4yeHumu obbekTa
Bbibop n3 CokpalleHune MeaneHHbI BapuaHT [naBHbLIM 06pa3om
MEHIO KOSiM4ecTBa OLmnboK ONSA ONbITHBLIX cuUCTeMbl obLlero
Nnosib30BaTens. No/sib30BaTENEN. Ha3Ha4yeHus
MoxeT 6bITb

C/TOXHbIM, €C/IN MEHIO
COCTOUT 13 60NbLIOIro
KONM4yecTBa
B/TOXKEHHbIX MYHKTOB




CTtunn B3anMOAEeNCTBNS

lpenmMyLlecTBa U HeAOCTAaTKU CTU/1en B3aMMOAENCTBUSA

Ctunb OCHOBHbIE OCHOBHbIEe MpuMepbl NPUNOIKEHUN
B3aMMoAenc | npeuMmyllecTBa HeAoCTaTKu

TBUS
3anosiHeHne BBog C knaBmaTtypbl | 3aHMMAET NPOCTPaAHCTBO | CUCTEeMbI ynpaBieHus
dopm MUHUMAJbHbIN Ha SKpaHe 3anacamu; obpaboTka

nHaHcoBOM MHMOpMaLnm

KOMaHAHbIN
A3bIK

MpocTon BBOA
OAHHbIX.

TpydeH B U3y4YEHUN.

OnepaumoHHbIE CUCTEMBI;
OnbnnoTeyHble CUCTEMDI

EcTecTBeH-
HbIN A3bIK

Jlerok B nsy4yeHuu,
MOLLHbIM 1 TUBKUI.
[loaxoanT HEeoMbIT.
Nosib30BaTeNSAM.

Jlerok B HacTponke

Cno>kHo npenoTBpaTUTb
oLnbKKM BBOAA

TpebyeT 60/bLLOro
py4YHOro Habopa

Cucrembl pacnncaHus;
CUCTEMbI XpaHEHNS OAHHbIX

AA




PazaenedHne nHTepdencos

Mogaenb € pasaeneHHbIMY MHTEPMENCOM KOMaHAHOIO SA3blKa U
rpadNUECcKUM NHTEPMDENCOM NEXUT B OCHOBE HEKOTOPbIX
ornepaLnoHHbIX CUCTEM, B YacTHOCTM Linux.

pacmueckmn NHTepdeiic
nHTEpdenc KomaHaHoro
nonb3oBaTens A3blKa
nHTepdencom ROLTI RO

SA3blKa

OnepaunoHHasa cucTeMa




[IpeacraBneHne NHMopMaLnun

C NOMOLLbIO BM3YalibHbIX
CpeacTB MHPOPMaLMIO MOXHO
NpeacTaBnaTb rpaduyecku,
HanpuMep B BUAE rpauKoB U

~

anarpamm
Hoxon
[MpencrasneH MO ans
ne AaHHbIX > NpeacTtaBneHus < 1 2 3 4 5 6 7 8
OAHHbIX KB KB KB KB KB KB KB KB

01 kB
02 kB
B3 kB
B4 kB

e

Auncnnen



[IpeacTraBieHne NHdopMaLlnun

[MprHMMas pelleHne no NpeacTaBNeHNIO AaHHbIX, pa3paboTunk
NO/HKEH YUNTbIBaTb pAa (PaKTOpOB:

YTO HY>KHO MOJIb30BATEN0: TOYHbLIE 3HaUEeHNa AaHHbIX NN
COOTHOLEHNA MEXAY 3HaUEHUIAMUN?

Hackonbko 6bICTPO ByayT MpocXoanTb N3MEHEHNS 3HAYEHMN AaHHbIX?
Hy>kHO /i HEMEAIEHHO NMOKa3biBaTh MOb30BATEN M3MEHEHNE
3HaYeHnn?

J10/HXEH N1 NONb30BATENDL MPEANPUHNMATL Kakne-nnbo AeNCTBUS B
OTBET Ha U3MEHEHVEe AaHHbIX?

Hy>XHO /1 MONb30BaTEMO B3aMOAENCTBOBATL C OTODPaXKaeMom
MHMOPMaLMEN NOCPEACTBOM NHTEPMENCA C MPSMbIM
MaHUMNyIMPOBaHNEM?

IHdbopMauusa AomKHa 0TOBpaXkaTbCA B TEKCTOBOM (OnmcaTenbHo) nan
YNC/IOBOM (hopMaTe? BaXkHb!l I OTHOCUTENbHbIE 3HAYeHWS S/IEMEHTOB
AaHHbIX?



ANbTEepPHaTUBLI

AHB

deB

MapT

Anp

tonb

2842

2851

3164

2789

2835

3500
3000
2500
2000
1500
1000

500

0——=% . . . .
A PeB Mapt Anp Mawu WUwoHb

YacTto Bu3yanbHoe
npeacTaBneHne
NH(OopMaLnK
HarnsaHee, 4YeMm
TabnnYHbIN aHanor

O NMpoaaxwu




/ICronb30BaHME B UHTEPMENCAX
LBETa

icmonb3yinTe orpaHNYEHHOE KOMYECTBO LIBETOB

/icnonb3ynTe pasHble LBETA A/S NOKa3a U3MEHEHNW B
COCTOSAHUWN CUCTEMBbI

/1719 MOMOLLW MOJIb30BATENO MCHOMb3YNTE LIBETOBOE
KOAVPOBaHME

Micnonb3ynTe LIBETOBOE KOAMPOBAHME NPOAYMaHHO U
NOC/IEA0BATENBHO

OCTOPOXXHO MCMOJb3YNTE AOMOMAHAOLWMNE LBETA



[IipnMep HeEMpPaBWILHOO
MNCMO/Ib30BAHNSA LIBETOB




CpefacTtBa NoAAEp>XKN Mob30BaTeNd

OAHMM U3 OCHOBHBIX QCMEKTOB MPOEKTMPOBAHNS
MoJ/ib30BaTeNs 9BMISETCA CrApaBOYHas CUCTEMA.
CrnpaBOYHYIO CUCTEMY. MPUNOXEHNS COCTABAAIOT:

>COODLLEHNS, FTEHEPUPYEMBIE CCTEMOW B OTBET Ha
NEVICTBUS MOJIb30BaTENS;

»>[AnNaJioroBas CripaBo4yHasd CUCTEMa,
> AOKYMEHTaLWA, NMOCTaBJIAEMAA C CUCTEMOMN.



CpeacrBa MoAAEP)KKM MOb30BaTENS

daKTOpbl NPOEKTUPOBAHNS TEKCTOBbIX COO6LIEeHN

dakTop OnucaHme

Coaep>xaHue CripaBoYHas CUCTEMA AO0/KHA 3HATh, UTO AEAaeT
NOJIb30BaTENb, U PEArMPOBaTb Ha Ero AENCTBUS
COODLIEHNSIMM COOTBETCTBYIOLEr0 COAEP>KaHNS

[IpodeccroHanb- CooblLeHns] A0MKHbI COAEP>KaTb CBEAEHWS,

HbIN YPOBEHbB COOTBETCTBYIOLUME NPOMECCMOHATLHOMY YPOBHIO

Y12 30Bd LA NOJIb30BATENEN.

OnbIT Ecav nonb30BaTeny XOpoLLUo 3HaKOMbI C CUCTEMOW, UM HE

NONb30BaTENS HY>KHbI AIMHHBIE W NOAPOBHbLIE cO0bLLEHNS. B TO >ke BpemMs

HauYMHaOLINM MOJIb30BaTENSaAM Takue cooblieHns MOKaXYTCA
CJ1I0’KHbIMW, MaJ10 NMOHATHBIMAU 1 CIINLLUKOM KPAaTKUMW.




CpeacrBa MoAAEP)XKM MOMb30BaTeNS

daKTOpbl NPOEKTUPOBAHNS TEKCTOBbIX COO6LIEeHN

dakTop OnucaHue
Coob1UEHNS AOHKHBI UMETh MOMIOXUTENBHBIV, a HE
Ctnib OTpyLIaTENBHBLIN OTTEHOK. BCeraa cneayer Mcrnosb30BaTh
coobLeHn aKTUBHBIN, @ HE MacCMBHbIM TOH 0bpalleHns. He AomkHO bbiTh
OCKOPHAEHMM MAV NOMbITOK MOLLYTUTb
Pa3paboTtunk coobLUEHNI A0MKEH BbITb 3HAKOM C KYAbTYPOU
TOW CTPaHbl, rAe npoAaercs cucremMa. CoobLieHne, BNOIHE
KyAbTYPa PaHbl, e npoj LieHVe,

YMECTHOE B KYJ/IbTYPE O[IHOM CTPaHbl, MOXXET OKa3aThbCs
HEMPUEM/IEMbIM B ApYron




CoobuieHnsa o6 oLmbkax

[lepBOe BrRieYaT/IEHNE MOb30BaTENS O CUCTEME OCHOBAHO Ha
COODBLLEHNSX OLLUMBKaX, OHM AOKHbI:

BbiTb MOCAeA0BaTENbHBIMU Y KOHCTPYKTMBHBIMM
BbiTb BEX/AVBbLIMU, KPAaTKUMWN, HE COAEP)KATH OCKOPOAEHNN.

He coaep)xathb 3BYKOBbIX CUIFHAN0B, KOTOPbIE MOMYT COUTb C
TOJIKY. MOCETUTENEMN.

)XenaTenbHo:
> CBsi3aTb COODLLIEHNE C KOHTEKCTHO-3aBUCUMOWN CrPaBKOM.
BkAOUnTh B COOBLLEHME BapyaHThl UCrPaBAeHNs OLUNOKN.



CoobLieHne 06 oLmbkax

A Dwuoxa =] E3

[TauKeHT < kMMeHen J. Baftes
He 3aperMcTpUpoBaH!
-HTo8kel NONACTE B CAMCOK N dUMHMEHTOE,
WwenkHKMTE No kHonkge "MagyedTe"

BEcOeH HeNpaBWNEHEIM
KOO naumeHTal

-HTo6k EWE pas BEECTH MMA NalMeHTa,
WenkHK|Te No kHonke "TToeTopKTe"

- [1aumeHTEl | MNoETOpUTE
970 COOBLIEHME : : _I

CKOPPEKTUPOBAHO M/I0XO0:

v OHO O6BMHSAET
MNOb30BaTENS B 57O coobLeHne nyyLle:
COBEPLUEHNN OLINOKMN.

v He paccynTaHO Ha YpPOBEHb
3HaHUN MNOb30BaTens. v" B HEeM NCMoJIb3YHOTCA MEANLIMHCKHUE

TE€PMUHBI.

v"OHO aobpoxkenaTesnbHO

v He npeanonaraloTcs

CMOCOBbI MCMPABIEHNS] v'MpepnonaraeTcs NpocTol cnocob
OLLMBKM. MCcnpaB/ieHNs OLMOKK



CrnpaBoyHasa cucTeMa

B cBS3M C T€M, UTO CMCTEMa CrpaBOYHas CUCTEMa VMEET
NepapXNYECKyo CTPYKTYPY, FAe Ha BEPXHMX YPOBHSAX
iepapxum coaepXxuTcsa b6osiee noaHasgd MHMopMaLuns, a Ha
HWKHUX — 60os1ee noapobHas, MOXET BO3HUKHYTh
Creayolas cuTyauus: noab3oBaTelb 3aX0AUT B CUCTEMY
NosyymB cooblieHne o6 oLnbke 1 3aTeM NnepeMelllaeTcs B
CMCTEME MO CChbINKkaM. Hepes HekoTopoe BPemMS OH
3aMyTbIBAETCd ¥ eMy HeobxoanMo HaunHaTh BCe CHa4vasa.
UYTobbl TakmMx CUTYaLIM HE BO3HMKAN0 MH(MOPMaLINIO
VAOOHO O0TOBpaXkaTh B HECKOMBbKUX OKHaX.



[ipyMep cripaBoOYHON CUCTEMBI

E? Cnpaeka Windows

= =

Crpeme Hazan Eneren MapareTpel  CNpaek:

LogepsaHue |§r=:.a:3:aTE.m:.| I'In:u-ﬂ::ﬂl

Hcnonb3oBaHye CETEBOro NMpHHTEPpa
Jofpn No%anoEaTe B CPasoqH = 1. Hea#obl WenkHWTE 5 < CeTesoe

Eeenerue B Windo OKPYKEHME | HIHOWTE KOMMNBKTED, Ha

EOTOPO H3XOAMTCA NPHHTEP.
FAMBKIT 2O F R F

AKORCTED C |-"1|'|'I'E|:IHETI:IT'-'1 2. .D.E' ikl WENEHWTE 3HAY0EK ROMOBKDTERS, 4
CTaHaaApTHBIE NPOrpatdtb! Wind ZaTer QB4R WEeNKHWTE SHAY0K NpHMHTEepa.
MNeyare 3. Ilna ycTaHoBKMW NPHHTERS ERINOAHANTE
b 0 60pYI0EEHHE W NPOrpatdrHOE BLIEOQAWMECA HE IKPAH MHCTPYE LM,
Lﬂ] CeTeBRIE NOQKHEHHA Mpumevanun
% MoakmtoueHue Kk ceti e [locne YETAHOEK.HW CETEEOrD NPWHTERA NEYaTE
\[]) Patiora & ceTw Ha HER BEINDAHASTCA TAK KE, KaK W Ha
@ MNaouck, KorneoTeEpa MNPHHTERE, NPMCOSAMHEHHOR K KOMOBHKTEDY,
@ [MpoCOTR AOCTYNHER CE Y106k YBMOETE (MM KORMOBKTEPER
DTrpemue oblwed naku ok noueHe 00 . BEIfepLTE B
reHD Bua kormangy T adnuua 1 NpocroTp9TE
H YeHME AW ER Nan OMHMCaHKMA KORNBEKITEPOE B cTondue JaMeTkM.
HasHadeHe ofwero npi
HnpagneHue oocTynok b
4 pRMEaLMA DaFN0E Ha ©
@ WM gocTyn K nogenoyet
@ Mok noyeHUE K CETH M3 g.u-s;l
k




CrnpaBoYyHasd cucTeMa

TeKkcTbl CNPaBOYHOM CUCTEMBI AOMKHbI ObITh:
> HamnncaHbl COBMECTHO C CO3AATENAMU NPUIOXKEHMS.

> [IpoayMaHb! Tak, YTO6bl ero MOXKHO OLI/I0 APOYNTaTh B
OKHEe MaJioro pasmepa(Tonbko HeobxoanMas
NHMOPMaLS).

> ADanTUPOBaHbI K HEOMbLITHOMY MOJIb30BATESIO.



[lokyMeHTaLUna Moib30BaTend

[ OKYMEHTaLWs NOJIb30BaTENS AO/MKHA COAEPXXaTb 5 AOKYMEHTOB:

> OYHKUVOHaNbHOE  OMWCaHWE, B KOTOPOM  KpaTko  MPEeAcTaBAeHb!
(OYHKLUVOHaNbHbBIE  BO3MOXHOCTW  cUCTEMBbI.  [lpoynTaB  (yHKLUMOHANbHOE
OMMCaHWe, Mosib30BaTe/lb AO/KEH OMPEAenuTb, Ta i 3TO CUCTEMA, KOTOPas
eMy. Hy>kHa.

> JIOKYMEHT MO MHCTanAaLUUN CUCTEMBI, B KOTOPOM COAEPXKUTCA MH(POPMaLMS MO
YCTAaHOBKE CUCTEMBI.

> BBOAHOE pyKOBOACTBO, MpeAcTaBsiollee HeopMaabHOE BBEAEHNE B
CUCTEMY, OMVCbIBatoLLIee ee "MoBCeAHEBHOE" KCMOob30BaHNE.

> CripaBoOYHOE PYKOBOACTBO, B KOTOPOM ONMCaHbl BO3MOXXHOCTM CUCTEMBI U UX
NCIMOJ1Ib30BAHWE, NMPEACTABJIEH CINCOK CO0OLLIEHM 06 OLUNBKaX 1 BO3MOXXHbIE
MPUYNHBLI X TOABJIEHNSA, PACCMOTPEHDI CrOCOobblI BOCCTAHOBAEHUSI CUCTEMBI
[ocne BbIsIBIEHUS OLUMOOK.

> PyKOBO/ACTBO aAMVHNCTPaTopa, HEODXOANMMOE AJisi HEKOTOPLIX TUMOB
MPOrpaMMHBbIX CUCTEM. B HEM AaHO OnvcaHMe COoBLLEHNI, FrEHEPUPYEMBbIX
CMCTEMOW MpY B3anMOAENCTBUM C APYFMMM CUCTEMaMM, W OMMCaHbl CAOCODbI
PearvpoBaHus Ha 3T COODLLIEHNS.



o KYMEHTaLUWA T0JIb30BATESIA

CucrteMHble

NoJZIb30BaTEJN

J [ HauuHaowme

[ 3KCMepThbl }[

aIMMHUCTPATOPbI
A

OnbITHbIE CucrteMHble
Nnosib30oBaTeNn| |aaAMUHUCTPATOPLI
A A

DyHKUMOHanbHOge | [JOKyMeHTaumMs no BBoaHoe CnpaBo4Hoe PyKOBOACTBO
ornucaHue NMHCTaNnNaUum PYKOBOACTBO PYKOBOACTBO | |aAMUHUCTpATopa
Onuncanune Kak yCcTaHOBUTb Hauano OnucaHue PaboTta u
CepB1COB cucTemy paboThl BO3MOYXHOCTEM obcnyxnsaHme

BMecTe ¢ nepeunciieHHbIMU PyKOBOACTBaMM HEO6X0AMMO NpeaoCTaBasATb APYryto
y06HYI0 B paboTe AOKYMeHTaLMIo. 15 OnbITHLIX MNOMb30BaTENEN CUCTEMBI YA0OHbI
pa3HOro BMJa NpeAMETHbIE YKa3aTenun, KOTopble MOMOratoT 6b6ICTPO NPOCMOTPETb
CMMCOK BO3MOYXHOCTEN CUCTEMbI U CMOCOObI UX UCMOSIb30BAHMS.




OLEeHBaHVE MHTEPdENCA

ST0 YacTb OBOLIErO MPOLIECCa TECTUPOBaHNS U aTTectaumm cuctem (10, B
KOTOPOM OLIEHMBaeTCcs YaA0OCTBO MCMO/b30BaHNA U CTErNeHb COOTBETCTBUS
NHTEPMENCa TPEOOBAHNAM MOJ/Ib30BATENS.

NMokasaTenu yaobcrBa NCMNOJ1b30BaHUA.

[NTOKASATEJIb

OMNVNCAHNE

I3y4aeMoCTb

KonnyecTBO BPpEMEHN 06yYeHMs,
HeobxoaAnMOoe A5 Hayana NpoAyKTMBHON
PaboThI.

CKkopoCTb paboThl

CKOPOCTb peakLmn CUCTEMbI Ha AEVNCTBUS
NOJIb30BaTENS.

YCTONYNBOCTb YCTONYNBOCTb CUCTEMBI K OlLbKkaM
MOAb30BaTeNs.

BOCCTaHaB/AMBAEMOCTb CrocobHOCTb CUCTEMbI BOCCTaHABAMBATLCS
[Moc/e OLMBbOoK Mosib30BaTens.

AdanTnpyeMocCTb CnocobHOCTb CUCTEMBI MOACTPanBaThbCa” K

Pa3HbIM CTUJISAM pa6OTbI [10J1b30BaTEJIA.




OLEeHVBaHNE MHTEPDENCA

CyLLEeCTBYIOT NPOCTbIE U HE JOPOroCTOSILLINE METOANKN OLIEHNBAHUS,
NO3BONSAOLLNE BbIIBUTb OTAENbHbIE AedEKTbI B MHTEPDENCAX.

> AHKETbI, B KOTOPbIX M0JIb30BATENN OLIEHNBAOT MHTEPdENC.
OTN CBeAEeHNS Aa0T BO3MOXKHOCTb pa3paboTumkaM 3arMKCMpOBaTb,
NONb30BAaTENN C KAKMM YPOBHEM 3HAHUK MMEIOT NpobsiemMsbl €
NHTEpdENCOM.

> HabnioaeHus 3a paboton nonb3oBaTenem.
[103BONSAIOT OTCNEXMNBATb, KakKue NCMOJb3YIOTCS CEPBUCHI,
coBepLUaeMble OWNOKM, Kak Nnosib30BaTENN B3aUMOAENCTBYIOT C
CUCTEMOMN.

> BupeoHabnoaeHus TUMMYHOro UCNOIb30BaHNS CUCTEMBI.
MoXXeT OKa3aTbCs Mone3HbIM As1s1 06HapyXeHus Npobnem, Ho Ans
YTOYHEHMS UCNOSb3YIOTCA APYrne METoAbl OLEHMBAHMS.

> [lobaBneHue B cucTtemMy NporpaMMHOro Koaa, Kotopbin cobmpan 6bl
NHOopMaLMIo 0 Hanbosee YacTo UCMNoNb3yeMbiX CUCTEMHBIX CEpBUCAX U
Hanbosiee pacnpoCcTpaHeHHbIX OLLInOKaXx.
CnocobCcTBYET M3MEHEHMIO MHTEPdEeNca Tak, YTobbl 4OCTYN K Hanbonee
4aCcTo MCNOJb3YIOLWMMCS onepauuaM bbl1 MUHUMAnEH.



BbiBOAbI

[paMOTHO CNPOEKTUPOBAHHbIN MHTEpdENC
Nosib30BaTeNs KpanHe BaXXeH AN1s YCrnewHon paboTbl
cuctembl. CNOXHbIN B NPUMEHEHUMN WHTEPdENC, KaK
MUHUMYM, NPUBOAMUT K OLIMOKaM MNOMb30BaTeNs.
OCHOBOW MPUHLKUMOB MPOEKTUPOBAHUA WHTEPDENCOB
NoJsib30BaTeNs SABNSIOTCA YesI0BEYECKME BO3MOXXHOCTH.

Ba)kHbIM acnekToM WHTepdenca SBASETCS TPAaMOTHOE
B3aMMO/JIENCTBME C MOJIb30BaTENEM: BBOJ, AaHHbIX U KX
NpeacTaB/IEHME.

Paspabotunkn O  AO/MKHbI  yaensaTb  AO/HKHOE
BHMMaHMe CpeaCcTBaM NMoaaepXXKu Nosb3oBaTens.

OueHuBaHMe uHTepdenca SBNSETCA 4YacTbio 0bLuero
npoLecca TeECTUpOBaHMA 1 attectauumn cuctem [MO.



Bornpock! Ansa obcy>xaeHns

KakoBO MECTO MPOEKTUPOBaHUS U OLEHUBAHUSA UHTEpdENca nosb30oBaTeNs
B XXU3HEHHOM uukne NO?

[MloyeMy NpoOeKTUpoBaHME MHTepdenca ABASETCS Ba)XHbIM MOMEHTOM Mpw
co3gaHuu 107

Kakumy npuHUMNaMyU A0MKEH PYKOBOACTBOBATbCA paspabotumk MO npu
pa3paboTke nHTepdenca NnonbL3oBaTens.

Nepeunciute  npeMMyllecTBa W HEOOCTATKM  OCHOBHbIX  CTUJIEN
B3aMMOAENCTBUS MOb30BaTeNS C CUCTEMOM.

B Kakux CnydasdX cneagyer npeActaB/idTb  «rojible>»  OaHHblIE A4
NOJ1Ib30BATES14, d B KaKUX HEKOTOPOE NMPEACTAB/IEHNE OT AaHHbIX?

Kakme  owmnbkm  gonyckaioT  pa3paboTumkm  MHTEpdENCcoB  Mnpwu
NCrMoJ1Ib30BaHUN LIBETOB?

CyllecTByeT MHEHWE, 4YTO MONb30BaTENO HEOBA3ATENBHO MOKa3biBaTb
COODblLEHNE C OLIMOKOW, @ Nydlle UCNPaBUTb €€ CUCTEMHBLIMU CPEACTBAMMY,
He Hanpsras MWHUA pa3 nonb3oBaTens. BepHo nn oHo? ObocHOBaTb.

YTO BXOAUT B AOKYMEHTauUuio nosib3oBartens?

O6ocHOBaHO Ny MpuBREYEHNE CMELMANNCTOB (KaKUX?) ANA OLEHMBAHWS
NHTeppenca?



PaspaboTka nporpaMMHOro
obecrneyeHns
(Software Engineering)

YacTtb 6. YrpaBneHne npoeKktamMmu



YrpaB/ieHVE MNPOEKTaMM

<HEOOXOVIMOGTE Vil PaBIEHE NIPOLPaMMHABIM I POEKIaMIFBBITEKAET,
VSR TOLOT  IPVICKOPOHORO akyia, " YT IPOUECC GOSN
IPOMECCHOHANIBHOLONIIOF BCEIJIa N ABIISETCH CYOBERTOM BHOIKETHON
NONUTMKV ORLaHBa NV, [AET T OHON PaBPabaBIBAETCH, VI VIMEET,
BPEMEHHBE T OLPaHNUEHS PaboTa s PYKOBOANTENS S IPOLIPaMMHGO
NIPOEKTAT O BOMBIIOMYS GUETVA S SAKIIOYAETCHN B TOM, U065
aPaHTIMPOBaTB:  BBINOIHEHVES S STUXE  BIOAKETHBIXE VTS BPEMEHHB/X
OnPaHNYEH CHVIETOM  GYBHEC-LIENEN OPIaHE3a UV OTHOCUTENBHO
PaspPabaTbBaeMono o>

KXOPOIIEENNPABIEHNE HE NaPaHTVIPYET YCHELIHON0 3aBEPIIEHNA IPOEKTA, HO
[JIOXOEVPaBEHNE 06S3aTeBbHO NPVBEAET K ER0 MpoBay:>

OTn4ms npoLecca pa3paboTky 10 OoT APOLIECCOB peanmsalmm
TEXHUYECKNX MNPOEKTOB:

+ [IporpamMmMHBIA. [IPOLYKT HEMATEPAG/IEH

* He cyiecrByer craHAaapTHbIX MPOLECCOB pa3paborku. [10

+ bo/ibLLIneE [IPOrPaMMHBIE [IPOEKTHI - 3T0 HYaCTO. "OL4HOPA30BbIE " [IPDOEKTHI



[IpoLiecchl YrpaB/iaeHnd

» HanncaHme npeanoXxeHnn no co3aanuto 0. [1peanoxxeHns
[O/XHbI COAEP)KaTb OMWUCAHME LIEMIEN MPOEKTOB M COCODOB MX
AOCTKEHNS. OHM Takke 0BbIYHO BKAIOYAIOT B CE6S OLEHKM
(PDVHAHCOBLIX Y BPEMEHHbIX 3aTPaT Ha BbINOHEHWE MPOEKTA.
[Ipy HEOHXOANMOCTM 3AECH MOLRYT NPMBOANTLCSA 060CHOBaHUS
A5 Nepeaaduy NpPoekTa Ha BbIMOHEHNE CTOPOHHEN
OpraHn3aLum nnn KoMaHae pa3paboTyMKOB.

» [lnaHMpoBaHWE 1 COCTaB/IEHNE rPadyika PaboT o CO3AaHMIO
[10. Ha aTane naaHWpoBaHUA MPOeKTa OrnpeaendtoTcs
MpOoLIecchl, 3Tanbl X NOAyYeHHbIE Ha Ka)XAOM M3 HUX
pe3y/ibTaThl, KOTOPbIe AO/MKHbI MPUBECTU K BbIMOJHEHWIO
NpoekTa. Peannsa-uug aToro njaaHa npyBeaeT K AOCTIKEHUIO
Lienen npoekta. OnpeaeneHne CToMMOCTH NMPOEK-Ta HanpsMyto
CBS3aHO C ero njaaHnpoBaHWEM, MOCKObKY 3AeChb OLIeHBatoTCH
PECYPChI, TPEDYIoLLInEcs Ans BbIMOAHEHNS M/IaHa.

» OueHVBaHWe CTOMMOCTH [MPOEKTA.



[IpoLiecchl YrpaB/iaeHnd

» KOHTpOJb 332 XOA0M BbINOJIHEHNS PaboT. MeHemxep A0/HKEH
[MOCTOSAHHO OTCNEXWBaTh X044 Peanusaly NPOeKTa 1 CPaBHUBATH
(DaKTMYECKME U M/IaHOBbLIE MOKA3aTENN BbIMOJHEHUS PaboT C nX
CTOMMOCTHIO.

» [loabop nepcoHana. PykoBoAUTENN — MEHemXepPbl MPOEKTOB 06LIYHO
0653aHbl CaMy MOABMPaTb UCMOMHUTENEN A CBOMX MPOEKTOB. B
VaeanbHOM cnydae MpodEeCCMOHaNbHbBIN YPOBEHb UCHOIHUTENEN
[O/IKEH CO-OTBETCTBOBATb TOM PaboTe, KOTOPYH OHM ByayT
BbIMOJIHATL B XOAE peanv3alun npoekta. OAHaKo BO MHOMMX Ciydasix
MEHeMKEPL! AO/MKHbBI MOAaraTbCs Ha KOMaHAY. Pa3paboTunKoB,
KOTOpas Aaneka OT MaeanbHOW.

» HanncaHve oTYETOB W MpeAcTaBaeHn. MeHemkep NpoekTa 0bbIYHO
0053aH MOChI/IaTh OTYETH! O XOAE €ro BbINOIHEHNS KaK 3aKa3-UuKy,
TaK 1 NoApsSAHbIM OpraHM3auUnsM. 9T0 AO/MKHbBI BbITb KpaTkue
NOKYMEHTbI, OCHOBaHHbIE Ha MHMOPMaLIN, N3BIEKAEMON 13
NoAPOOHBIX' OTYETOB O MPOEKTEe. B aTnx oTyeTax Ao/KHA ObITh Ta
NHMOPMaLIMs, KOTOpPas MO3BOJISIET YETKO OLIEHUTb CTeneHb FOTOBHOCTY
CO34aBaeMOro NpPorpamMMHOro npoAayKTa.



[1n1aHnpoBaHWE MpoeKTa

[171aH, paspaboTaHHbIM Ha Hauyaib-HOM STarne MNPOEKTa, PACCMAaTPVBAETCH BCEMM
ero yYaCTHMKaMW Kak pyKoBOASALINN AOKYMEHT, Bbl-NOIHEHNE KOTOPOLO AO/KHO
NPUBECTM K YCHELIHOMY 3aBEPLUEHNIO NPOEKTA. DTOT NEPBOHAYANMb-HbIN MIaH
NOHKEH MaKCManbHO MOAPOOHO ONWUCHIBATL BCE STarbl peanv3aumy NpoexTa.

ILaan Onucanue

OnmceIBaeT CTaHAAPTHI K MEPOIIPHUATHS 110 TOIICPIKKE KaueCTBa
IInan xauecTBa
pazpabarsiBaemoro 110
OmnuceIBaeT cnocoObl, pECYPChHI U eEpeUeHb PadO0T, HEOOXOAUMBIX IS
[Inau arrecrammmn » PECYP " p P ’
aT-TeCTallluy MPOTPAMMHOMN CUCTEMBI
[Inan ynpasieHus

) OnuUCHIBaET CTPYKTYPY U HPOLECCH YIIPABICHUs KOH(HUIypanueit
kKoH(Urypanueit PYKTYpy 1 TIpon ynp urypar

[Ipennaraer muan MeEpoONpUsiTUN, TpeOyrommxcs st conpoBoxaeHus [10 B
IIPOLIECCE €T0 DKCILIyaTalluy, a TAKXKE pacyeT CTOUMOCTH COIIPOBOXKIE-HUA U
HEOOXOJIMMBIE JIJIS 3TOTO PECYPChI

[Tnan
conpoBoxaeHus 110

I11an o
YIIPABJIEHUIO
IIEPCOHAIIOM

OrnuchIBaeT MEPOIIPUATHSI, HAMPABJICHHBIC HA MOBBIIICHUE KBATU(PUKA-ITUH
YJICHOB KOMaH/IbI pa3pabOTYNKOB



[IpoLiecc MAaHMpPoBaHUA MPOEKTa

OnpeaenexHne NpoeKTHbIX OrpaHNYeHnI
[lepBoHaYanbHasa OLieHKa napaMeTpoB MNpoekTa
OnpeaeneHne 3TarnoB BbINO/HEHUS NPOEKTA U KOHTPOJIbHbIX OTMETOK
while noka npoekT He 3aBepwnTCca nnn He byaeT ocTaHOB/EH
loop

CoctaBneHue rpacduka pabor

Hayano BbinosiHeHns paboT

OXXnpaaHme oKOHYaHUS ovepeaHoro 3tana paboT

OTcnexmnBaHne xoaa BbINMOSHEHNS paboT

[lepecMoTp OLIEHOK MapaMeTpoB MpPOeKTa

N3mMeHeHune rpadunka paboT

[lepecMoTp NMPOEKTHbIX OrpaHNYEHUN

if (Bo3HMKNa npobnema) then

[lepecMoTp TEXHNYECKUX WU OPraHM3aLMOHHbIX
NapaMeTpoB NPOeEKTa

end if

end loop




[1naH npoekTa

BeegeHme. KpaTkoe OnvcaHne Liesien NpoekTa U NPOEKTHbIX OrpaHuyeHnin (BtoaKeTHbIX,
BPEMEHHAX U T.[.), KOTOpblE Ba)XHbl A1 YNPaBAeHUS NPOEKTOM.

Opraruzayms  BbIMOJIHEHUS — MPpoexkTa. OnuncaHne crniocoba noabopa  KOMaHAbI
pa3paboTun-KOB U pacripeaeneHme 0b6s3aHHOCTEN MEXIY YIEHAaMM KOMaHbI.

AHa/m3z  puckoB. OnucaHMe BO3MOXHbIX MPOEKTHbIX PUCKOB, BEPOSATHOCTU  UX
NposiBNe-HUSA U CTpaTerni, HanpaBieHHbIX Ha X YMEHbLLEHWE.

AnnaparHele u  rporpaMmMHbIE  PECYDChl, HEOOXOAMMbIE /1S pPeasiu3aLmmn pPoeKTa.
[lepeyeHb an-napaTHbIX CPeacTB W MpOrpaMMHOro obecrieyeHusi, HeobxoanMoro Ans
pa3paboTKku NporpaMMHOro npoaykta. Eciv annapaTtHble cpeacrtBa TpebyeTcs 3akynaTb,
NPUBOAUTCA X CTOMMOCTb COBMECTHO C rpapMKOM 3aKYMKN U NOCTaBKM.

Pazbuenne pabor Ha 371arkl. Tpouecc peanu3aummn nNpoekTa pasbuBaeTcs Ha oTAeNbHbIE
NpouUecChbl, OonpeaensoTcs 3Tanbl BbINOMHEHMS NPOeKTa, MpUBOAUTCS  OnMcCaHue
pe3ynb-TaToB ("'BbIXOAOB") KaXXA0ro 3Tana M KOHTPOJIbHbIE OTMETKM!.

[paguk pabor. B 3TOM rpaduke o0TOOpa)kaldTCsd 3aBUCUMOCTU MeXAdy OTAESbHbIMU
npo-ueccamm (3tanammn) paspabotkm [10, OLEHKM BpPEMEHW WX BbIMNOSIHEHUS W
pacrnpegene-Hue 4sieHoB KOMaHAbl pa3paboTunKkoB MO OTAE/bHbIM 3Tarnam.

MexaHu3Mbl MOHUTOPUHIa U KOHTPOJIS 38 XOAOM BbIMOSIHEHNS PoeKTa. ONUCbIBAIOTCS
npe-AoCTaBNsiEMble  MEeHeMKEPOM OT4YeTbl O XOAe BbIMNOAHEHUS paboT, CPOKU UX
NpeaocTaB-/IeHns, @ TakKe MeXaHN3Mbl MOHUTOPUHIA BCEro rnpoekKTa.



KOHTPOJIbHbIE OTMETKI

KOHTPO/IbHBIE OTMETKH— BEXWN, OTMEYaloLme OKOHYaHWe onpeaeneHHoro atana pa60T.

o 3aBepLUEHNUN OCHOBHbIX 6onbLnx 3TAroB, TaKNX KakK pa3pa60TKa CI'IELI,MCI.)MKaLI,VIM, NPOEKTUPOBaAHUE
N T.M., 3dKa34nkKy Nno NpeAoCTaB/IAOTCA peE3yJibTaTbl UX BbINOJIHEHUA, TaK HA3blIBA€MbIE KOHTPO/IbHbIE

[IDOEKTHBIE 3/IEMEHTHI.
2Tallbl
s é
AHanmu3 | Pa3paboTka || Cneunduumposatne
OCYLLECTBAMOCTY NpoTOTUNA TpeboBaHui
\ &
\ 4 \ 4
AHanun3 [MpoekTHas
TpeboBaHuWI npopaboTka
v A 4 A 4 A 4 \ 4
OTueT lNonb3oBaTte OTtyer [poekT CncreMHble
NbCKNe APXUTEKTYPbI TpeboBaHus
TpeboBaHus

KOHTPO/bHbLIE METKHN




Onpep,eneHwew

[[pad®uk paboT

3TarnoB

—

TpeboBaHus k MO

Onpepenexne
> 33BUCUMBIX OueHka pecypcos
L 5TAMNOB [ns 3Tanos
\ 4
PacnpeneneHnue
nepcoHasna
Nno 3Tanam
A 4
Co3gaHue
[Marpammbl NpoLIeCCcoB U <:| rpadmkoB

BPEMEHHbLIE ANArpaMMbl pa60T




BpeMeHHbIE U CeETEBLIE ANarpaMMbl

dran JIauTeJIbHOCTh 3aBUCHMOCThH
(mm)
T1 8
T2 15
T3 15 T1 (M1)
T4 10
TS 10 T2, T4 (M2)
T6 5 T1, T2 (M3)
Uy - T1(M1) T
TS 25 T4 (M5) 18 /7 /gg
T9 15 T3, T6 (M4)
T10 15 TS, T7 (M7)
T11 7 T9 (M6)
T12 10 T11 (M8)

19/9/99



BpeMeHHbIe U CeTeBLIE AnarpamMMbl

a/7 1/7 18/7 25/7 1/8 8/8 15/8 22/8 29/8 5/9 12/9 19/9
‘ Havano

T4

T
T2




BpeMeHHbIe U CeTeBbIe AnarpamMmbl

Otan HUcnoanurennb

47 17187 257 18 88 158 228 29/8 5/9 12/9 19/9 1

Tl JoxelH

T2 AHHa

T3 JIxeiH TB «-
T4 @pen i
T5 Mbopu
T6 AnHa
¥

T7 JixuM :
T8 Open ‘
T10

T9 Jkeiin
T10 Anma
T11 Dpen !
T12 Dpen




YrpaBJ/ieHne p1ckamMu

PUCK MOXXHO MOHMMATb KaK BEPOSITHOCTb MPOSBAEHUS KaKUX-N160
Hebnaronpu-aTHbIX 06CTOATENBLCTB, HEFATUBHO BIMSAIOWMX HA peanu3aumto
NMpoeKTa.

BO3MOXXHbIE PUCKM /1 MPOrPAMMHbIX [POEKTOB.

1.Pucku f/15 rTPOEKTA, KOTOpble BNUSAIOT Ha rpaduk paboTt nnm
pecypcbl, HeobxoanMble ANns BbIMO/IHEHUS MPOEKTa.

2.Puckm 7159 pa3pabatbiBaEMOro fpoayKra, BINSowwmne Ha
KauyecTBO MM NMPOU3BOAUTESNb-HOCTb pa3pabaTbiBAaEMOro
NPOrpaMMHOro NpPoAYyKTa.

3. br3HeC-prcky, OTHOCSLLMECS K OpraHn3aLmu-pa3paboTumky
WX NOCTaBLUMKAM.



YrpaB/ieHNE pnckaMu

BO3MO)(Hbl€ PUCKM NMPOrpaMMHbIX NMPOEKTOB

Puck
TexyuecTb pa3paboTUHKOB

H3menenue B ynpasiieHUH
Opra"u3aluen

HeroroBHOCTE armapaTHbIX
CpEICTB

N3menenue TpeboBaHu

3anepiKka B pa3paboTKe
cnenudukanuu

Henoonenka pazmepa
pa3pabaTbiBa€MOi CHCTEMBbI

Henocrarounas
s dexkruBHocTs CASE-cpencts

W3Mmenenus B TEXHOIOTUHA
paspabotku 10

[TosiBIIeHNE KOHKYPUPYIOLIETO
IIPOTPaMMHOI0 IIPOAYKTa

Tunbl pucka
Puck niis mpoexra

Puck ns mpoekra

Puck nns mpoekra

Puck nis nmpoexra u s
paszpabaTeiBaeMOro
MPOAYKTa

Puck nis nmpoexra u s
pa3pabaThIBaEMOro
MPOAYKTa

Puck nis nmpoexra u s
paszpabaTsiBa€MOro
MPOAYKTa

Puck misa
paszpabaTeiBaeMOro
MIPOJYKTa

busnec-puck

busnec-puck

Onucanue pucka
OnbITHBIE Pa3padOTYUKH MOKUIAIOT MPOEKT J0 €ro 3aBEPIICHHS

Opranu3zaius MEHSIET CBOU IPUOPUTETHI B YIIPABICHUH [TPOEKTOM

ATnmapaTHbIe Cpe/CTBa, KOTOpble HEOOXOAUMBI IS IPOEKTA, HE
ITOCTYIIWJIM BOBPEMS HUJIM HE TOTOBBI K DKCILITyaTalluH

[TosiBieHue OONBIIOrO KOJTUYECTBA HEMPEIBUICHHBIX U3MEHEHUI B
TpeOOBaHUSX, IPEABIBISIEMbIX K pa3padarsiBaecMomy 10

Crenungukanuyu 0CHOBHBIX HHTEP(}ECcOB MOACUCTEM HE MOCTYIHIIN
K pa3paboTurnKkaM B COOTBETCTBUU C rpauKoM padboT

Pa3Mep CUCTEMBbI 3HAYUTCIIbHO IIPEBBICUII IICPBOHAYAJIbHYIO OLICHKY

CASE-cpenctBa, npeiHa3HaYeHHbIE 7151 TIOAJIEPKKH MPOCKTa,
okazanuch MeHee 3((HEeKTUBHBIMU, YEM 0XKHU]IATI0Ch

OCHOBHBIE TEXHOJIOTUH ITOCTPOEHUS IPOIPAMMHOI CHCTEMBI
3aMEHSIOTCS] HOBBIMU

Ha ppIHKE nporpaMMHBIX IPOAYKTOB 10 OKOHYAHUS IIPOEKTa
MOSIBUJIACh KOHKYPHPYIOLIas IPOrpaMMHasi CUCTEMA



YrpaB/ieHne p1ckamMu

1.0npegenermne puckos. ONpenenstoTcs BO3MOXHbIE PUCKW ANA NPOEKTa, AN
pa3pabaTbiBae-MoOro NpoaykTa u 6M3Hec-pucKu.

2.AHam3 puckoB. OLEHUBAETCA BEPOATHOCTb M MOC/EA0BATENIbHOCTb NOSIBNIEHNS
PUCKOBbIX CUTYaLIUN.

3.[lnaHmpoBaHme puckos. NMNaHMpyoTcsa MeponpuaTUa No NPeaoTBPaLLEHNIO PUCKOB UK
MUHUMM3ALIMM UX BO3AENCTBUSA HA MPOEKT.

4. MoHuTOopmHI prckoB. NoCTOSSHHOE OLEHMBaHUE BEPOSITHOCTEN PUCKOB W BbINOSIHEHME
MEPONPUATUIA MO CMAMYEHNIO NOCNEACTBUI NPOABIEHUS PUCKOBbLIX CUTYaLIUMNA.

CxeMa npouecca ynpaBieHns puckamu

|

OnpepeneHne AHanu3 [naHnpoBaHue MOHUTOPWHT
PUCKOB PUCKOB PUCKOB PUCKOB
Cnucok Cnuncok MeponpusaTtusa no

NOTeHUManbHbIX NepBOCTENEHHbIX NpeAoTBPaLLEHMIO OueHKn puckoB
PUCKOB pUCKOB pUCKOB




OnpeneneHne pycKoB

CrnnMCOK BO3MOXHbIX KaTEropmm pUCKOB:
1. TexHosmormq4eckme pyucky. NponcTekarT 13 NPOrpaMMHbIX U
annapaTHbIX TEXHONOMMN, Ha OCHOBE KOTOPbIX pa3pabaTbiBaeTcs
cucreMma.
2.Pucku, cBsi3arHHbIE ¢ rnepcoHasioM. CBA3aHbl C YleHaMy KOMaHAb!
pa3paboTyMKOB.
3.OpraHu3aLMoHHebIe pucky. NponucTekatoT N3 opraHM3auMoOHHOro
OKPY>X€HUS, B KOTOPOM BbIMOJTHAETCA NPOEKT.
4. IHCTpYyMEHTAIbHbBIE pyucky. CBA3aHbl C ncnosb3dyeMbiMn CASE-
CpeAcTBaMn 1 ApYyrMmMmu CpeacTtsaMm NogAepXXKU npouecca
co3aanug [O.
5.Pucku, CBSI3aHHBIE C CUCTEMHbLIMU TPEbOBaHUsIMH, TPoSBNSIOTCA
Npu u3MeHeHnn TpeboBa-HUN, NPEABbABNSEMbIX K
pa3pabaTbiBAaEMON CUCTEME.
6.Pucku olyeHnBaHns. CBA3aHbl C OL€HUBAHNEM XapPaKTEPUCTUK
NPOrpaMMHON CUCTEMbI U PECYPCOB, HEOOXOAUMBIX ANS peanu3auunm
NpoeKTa.



Kareropusi puckoBn

TexHoI0rHYeCKUe PUCKHU

Puckmu, cBsi3aHHbBIE C
MEePCOHAIOM

OpranusanuoHHbIE
PHCKH

HNHcTpyMeHTaAIbHBIEC
PHUCKH

Puckn, cBsi3aHHBIE C
CHUCTEeMHbIMH
TpeOOBAHUSIMU

Puckn OllcHUBaHUA

OnpepeneHne puckoB

IIpumepsl pucKoB

baza maHHBIX, KOTOpAast HCIIOJIBL3YETCS B IIPOTPAMMHON CUCTEME, He o0ecIieunBaeT
00paboTKy 0XKUAAEMOTO 00bEeMa TPAH3AKITUH.

[TporpaMMHBIC KOMITOHEHTBI, KOTOPBIC UCTIOIB3YIOTCS IOBTOPHO, UMEIOT TC(PEKTHI,
OrPaHUYHUBAIONINE X (QYHKIIMOHAIBHBIC BO3-MOKHOCTH

HeBo3moxHO 1MO100paTh pabOTHUKOB C TpeOyeMbIM PO(EeCCHOHATBHBIM YPOBHEM.
Benymmii pa3pabotuuk 3a0051€i1 B CaM0O€ KPUTHYECKOE BPEMSI.
HeBo3MoxxHO opraHu3oBarh HEOOX0IUMOE O0yUEHHE TIEpcoHaIa

B opranu3zaiuu, BeinonHstomiei pazpadborky 10, npousoiiia pe-opranuzanus, B
pe3yNbTare Yero M3MEHUIUCh MPUOPUTETHI B YIIPABICHUHN MMPOEKTOM.
duHaHCOBBIC 3aTPYIHEHUS B OPTaHU3AIMHU TPUBEIN K YMEHbBIIIE-HUIO OIO/IXKETa MPOEKTa

[Iporpammusrii kox, reaepupyembiii CASE-cpenctBamu, He 3¢-GheKTUBEH.
CASE-cpencTBa HEBO3MOKHO MHTETPUPOBATH C APYTUMU CPEACTBAMH HOIIAEPKKU
IPOEKTa

N3menenus TpeOOBaHUI MPUBOIAT K 3HAUUTEITHHBIM TTOBTOPHBIM TEMHBIMU
TpeOOBaHUSIMU  paboTaM MO MPOEKTUPOBAHUIO CUCTEMBI.

[TepBoHauanbpHast HeYeTKas (HOPMYIUPOBKA MOJIH30BATEILCKUX TPEOOBAHMI MpUBEIIa K
3HAYUTEIHHBIM U3MEHEHHUSM CUCTEMHBIX TPEOOBaHMH, MPOSBUBIINXCS HAa TTO3THUX
CTausAX pa3pabOTKU MPOEKTa

Henoouenku BpeMeHU BBINIOJIHEHUS ITPOEKTA.
CKOpOCTh BBISBIICHUS JI€(PEKTOB B CUCTEME HUKE paHEe 3alNIaHUPOBAHHOM.
Pa3zmMep cucTeMbl 3HAYUTENBHO NPEBBIIIAET NEPBOHAYATIBHO PACCUNTAHHBIN



AHaIN3 PUICKOB

Cnucok PUCKOB nocjie nposeaeHnsa nx aHa’Jim3a

Puck

DUHAHCOBBIE 3aTPYIHEHUS B OpraHU3AI[MU MPUBEU K
YMEHBIIIEHUIO OI0IKETa MPOEKTa

HeBo3MoxkHO 110100paTh paOOTHUKOB € TPEOYHOLIUMCS
po¢eCCHOHAIBHBIM YPOBHEM

Benymuii pazpaboTunk 3a0051€11 B caMOe KpUTHUIECKOE
BpeMs

HpOI‘paMMHI)IC KOMITIOHCHTBI, UCIIOJIb3YCMbIC IIOBTOPHO,
HUMCIOT I[G(I)GKTBI, OTpaHUYIHUBAIOIIUC UX CbYHKHI/IOHaJILHI)IC
BO3MOXHOCTH

HN3meHeHuns TpC6OBaHI/II\/’I INPpUBOAAT K 3BHAYUTCIIbHBIM
ITOBTOPHBIM pa60TaM 11O IPOCKTUPOBAHUIO CUCTCMBbI

B opranm3anmu, BeIIOTHSIONIEH pa3padoTky 110,
MPOU30IILIA PEOPraHu3alus, B PE3yJIbTaTE YE€TO
W3MEHWINCh TPUOPUTETHI B YIIPABICHUU ITPOEKTOM

baza naHHBIX, KOTOpast UICHIOIB3YETCS B IPOrpaMMHOMN
cUCTEME, He oOecrieunBaeT 00paboTKy 0KHIaeMOT0
o0beMa TpaH3aKIui

BepositHOCTB

Huskasa

Bricokas

Cpennsis

Cpennsis

Cpenusis

Bricokas

Cpennsis

Crenennp ymepoa

Karactpoduueckas

Karactpoduueckas

CepbesHas

CepbesHas

CepbesHas

CepbesHas

Cepbe3Has



AHaIN3 PUICKOB

Cnncok puMcKOB nocsie nposeaeHns X aHanu3a (NpoaosnkeHne)

Puck
HenooueHku BpeMEHN BBITIOJIHEHUS ITPOCKTA

CASE-cpencTBa HEBO3MOKHO HHTETPUPOBATH C APYTUMU
CpelCcTBaMU MOJJIEPKKH MPOEKTa

[TepBoHavanbHas HeYeTKast POpMyJIUPOBKA
M0JI30BATEIbCKUX TPEOOBAHUM MTPUBEIIA K 3HAUUTEIIbHBIM
WU3MEHEHUAM CUCTEMHBIX TPEOOBaHUM, TPOSABUBIINUXCS HA
MO3JHUX CTaaUsAX Pa3padOTKU MPOEKTA

HeB03MOXkHO OpraHn30BaTh HEOOXOIUMOE O0yUEHHUE
nepcoHana

CxopoCTb BBISIBIICHHUS 1€(PEKTOB B CUCTEME HHXKE paHee
CIUIAHUPOBAHHOWU

Pa3mep cucreMbl 3HAUUTEIIBHO MPEBBIIIAET
IIEPBOHA-YAJIbHO PACCUYUTAHHBIN

[TIporpammuslii kog, renepupyembiii CASE-cpencTBamu,
Hed(pheKTuBEH

BeposiTHOCTB"

Bricokas

Bricokas

Cpennsis

Cpennsis

Cpennsis

Bricokas

Cpenusis

Crenensb ymepoa
Cepbe3Has

Tepnumas

Teprinmas

Teprimmas

Teprinmas

Teprinmas

He3naunrenpHas

“BeposTHOCTb pUCKa CYMTAETCS OYEHb HU3KOWM, EC/IN OHA UMEET 3HauyeHne MeHee 10%); HM3-KOW, ecnn ee 3HadeHue ot 10
A0 25 %; cpeaHen npu 3HadeHnsx ot 25 no 50%; BbICOKOM, ecnu 3HayeHne konebnetcs oT 50 4o 75%; o4eHb BbICOKOM

npw 3HayeHuax 6onee 75%.



AHaIN3 PUICKOB

[MnaHMpoBaHMe 3aKN4YaEeTCa B onpeaeneHnn cTtpaTterny ynpasneHUa KaXkabiM 3Ha4YMMbIM PUCKOM,
OTO6paHHbIM AN MOHUTOPWUHIA MNOoCNeE aHal/lln3a pUCKOB.

Puck

@duHaHCOBbIE MTPOOIEMBI
OpraHu3aIu

[Tpobaembr
HEKBaTU(HUITUPOBAHHOTO
nepcoHasna

bones3nu nepconana

HedexTHbie cucTeMHBIC
KOMIIOHEHTHI

W3menenus tpeboBaHMi

Peopranuszanusi koMnaHuu-
pa3zpaboTurka

Henocrarounas
IIPOU3BOAUTEIBHOCTD 0a3bl
JAHHBIX

Henoouenku Bpemenu
BBITIOJIHCHUS ITPOCKTA

Crparerus

HO[[I‘ OTOBUTH KpaTKI/Iﬁ JOKYMCHT JJIsI pyKOBOACTBA OpraHu3aluu, HOKaSBIBaIOH_[I/II\;I BaXXHOCTb
AAHHOTO MPOCKTA I JOCTHUIKCHU A (bl/IHaHCOBLIX ueneﬁ OopraHu3ann

[Ipenynpeauts 3aka3zunka O HOTEHIIMAIBHBIX TPYIHOCTSIX U BO3MOXKHOM 3aJIepiKKE IPOEKTa,
PaccMoOTpeTh BOIIPOC O MOKYIIKE KOMIOHEHTOB CHCTEMBI

PeoprannszoBarh paboTy KOMaH/IbI pa3pabOTINKOB TAKUM 00pa3oM, YTOOBI 00sI3aHHOCTH U paboTa
YJICHOB KOMaHIbI IEPEKPBIBAIH JPYT APYTa, BCICACTBUE 3TOTO pa3paboTunKu OymyT 3HATh U
MMOHUMATh 33J1a4H, BBIITOTHIEMBIC IPYTUMHU COTPYIHUKAMH

3aMEeHUTh MOTEHIUATBHO Ae(PEKTHbIE CUCTEMHbIE KOMIIOHEHTHI TOKYITHBIMH KOMIIOHEHTaMH,
rapaHTUPYIOUIMMH Ka4eCTBO PabOThl

[ombITaThcst onpeaeauTs TpeOoBaHUs, HauboIee BEPOSTHO OABEP)KEHHbIE H3MEHEHUSIM; B
CTPYKTYp€ CHCTEMBbI HE OTOOpa)kaTh JETaNbHYI0 HH(POPMALIUIO

IToaroroBUTH KpaTKI/Iﬁ JAOKYMCHT IJIsI pPyKOBOACTBA KOMIIAHUU, HOK@.?»BIBB.IOIHHﬁ BaXXHOCTb JaHHOI'O
IMPOCKTa AJIA NOCTHUIKCHUA (bHHaHCOBBIX ueneﬁ KOMIIaHUHA

PaccmoTrpeTs BOBMOXKHOCTH MOKYTIKK 00j1€€ MPOU3BOUTENHHOM 0a3bl JaHHBIX

PaccmotpeTs BOonmpoc 0 MOKyIKe CUCTEMHBIX KOMIIOHEHTOB, HCCIIE0BATh BO3MOXHOCTh
HCIIOJIb30BaHUs T€HEPaTOpa NpOrpaMMHOro Koaa



AHaIN3 PNCKOB

CyLEeCcTBYET TPU KaTEropumn CTpaTermm ynpaBieHUs pUCKaMu:

1.Crparermm ripegorBpatleqmns puckos. CornacHo 3TUM CTpaTerusm
cnieayeT NpoBOAUTb MEPOMNPUSATUS, CHUXKAIOLLME BEPOSITHOCTb
NposIBNIEHNSI PUCKOB. [MpMMEPOM MOXET CYXWUTb CTpaTeruns
UCKJTIOYEHUS NMOTEHLMANIbHO AEMEKTHBIX KOMMOHEHTOB.

2. MuHumMu3aLmoHHbIe cTparerym. HanpaBneHbl Ha YMeHbLLEHNE
BO3MOXHOr0 yuiepba oT puckos. NpnuMepoM CryXuT cTpaTerus
YMeHbLUEHUS yiiepba oT 60/1e3HU YieHOB KOMaHabl pa3paboTumKoB.

3.[lnarmupoBarHmne "aBapmiHbix" cutyairmy. COrnacHoO 3TUM CTpaTernsim
HeobxoanMMO UMETb NMNaH MEPONPUSATUA, KOTOPbIE CNEAYET BbINOAHUTD
B C/lydae NposiB/IEHUS PUCKOBOU CU-Tyauuu. B Tabn. 4.7 3T1o cTpaterus
noBeAeHns nNpy BO3HMKHOBEHNN (DMHAHCOBLIX MPo-61eM y opraHM3aumnm
pa3paboTymka.



MOHUTOPUHIF PVICKOB

MOHWUTOPWUHI PUCKOB 3aK/IHOYAETCS B PerynsipHOM nepecyeTe BEPOSATHOCTEN
PVCKOB U yLepba, KOTOPbI OHU MOIYT HaHECTMW.

Tun pucka

TexHomornueckue
PUCKHU

Puckm, cBsI3aHHBIC C
TIEPCOHAIOM

Opranu3aioHHbIe
PUCKH

NHucTpyMEeHTaNIbHBIE
PUCKU

Pucku, cBs3aHHEBIE C
CHCTEMHBIMU
TpeOOBaHUSIMH

Pucku onteruBanus

IpusHaku

3afep>KKU B IOCTABKE 000PYI0BaHUS WK NPOTPAMMHBIX CPEJICTB
nojiepkku npouecca coznanus [10, MHOrouncieHHbIe
JIOKyMEHTH-POBAaHHBIE TEXHOJIOTUYECKHE MTPOOIEMBI

Huskoe MopalibHOE COCTOSIHUE TEPCOHANIA, HAaTIHYThIE OTHOIIECHUS
MEXy Y4JI€HaMH KOMaH/ bl pa3pabOTYNKOB, HU3KOE KaueCTBO
BBITIOJI-HEHHOU pa0OoThI

Pa3roBopsl cpeay nepcoHaia 0 HAaCCUBHOCTHU M HEJIOCTATOYHOM
KOMITIETEHTHOCTH BBICIIIETO PYKOBOJICTBA OpraHu3aluu

Hesxenanue pa3pab0OTUMKOB UCTIOIB30BATh MPOrPAMMHBIE CPEICTBA
noJIep kKU, HeopoOpuTenbHbie 0T3bIBBI 0 CASE-cpeacTBax, 3anmpocsl Ha
0oJs1ee MOIIIHBIE UHCTPYMEHTAIBHBIE CPEICTBA

HeoOxommmocTh mepecMoTpa MHOTHX CUCTEMHBIX TpeOOBaHUH,
HETOBOJILCTBO 3aka3zunka [10

N3menenus rpaduka paboT, MHOTOUYHCICHHBIE OTYETHI O HAPYILICHUU
rpaduka padot



Bornpoch! Ans o6cy>kaeHns

Ob6bACHMTE, MOYEMY HEMaTEpPUa/IbHOCTb MPOrPaMMHBLIX CUCTEM MOPOXXAAET
0cobbie MpPob/aeMbl B NpoLiecce YrpaBAeHns NporpaMMHbIMU MPOEKTaMu.

OBbSACHNTE, MOYEMY XOPOLINE MPOrPaMMUCTBI HE BCErAa MOryT ObiTb
XOPOLUNMW MEHEAKEPA MPOEKTOB.

O6'b$ICHVITe, [NoYEMY [MPOLIECC [MJ1IaHNPOBaHWA [TPOEKTA ABJIAETCA
UTEPALUMOHHBIM U TIOYHEMY TJlaH AOJPKEH TOCTOAHHO [NMEPECMATPUBATBCA B
TeYeHNE BCEro CPOKa BbIMNOJIHEHUSA MPOEKTA.

MeHemKkep NMpPoeKTa NPeAynpeXXAAET 0 BOSMOXHOW 3aAEPXKKE BbINOMHEHNS
paboT, KOTOPOM MOXHO WM3beXarb TOAbKO 3a cyer becnaaTHbIX
CBEPXYPOUHBIX PaboT KOMaHAbl pPaspaboTyMkoB. Bce UieHbl KOMaHAbl
UMEIOT CEMbM, TPEDyLINe onpeaeneHHoOn AoAn BHMMaHus. Obcyaute
BO3MOXXHOCTb OTK/JIOHEHUSI MPEeAsiO-KEHMsI MeHemkepa O becniaTHbIX
CBEPXYPOUHbIX  pabotax /nbo  cornacvMsa  MPEeArnoyvyectb  VHTEPECh!
OpraHvsaLyn ceMenHbiM nHTepecam. Kakve apryMeHTbl Hanbosiee BeECoMbl B
STOW AUNCKYCCUN?

Kak ombITHOMY. MPOrpaMMWUCTY, BaM MPEANoXuay BO3r1aBUThb YrpaBAeHME
MPOEKTOM, HO Bbl YyBCTBYETE, UYTO OO0MblUE MOMb3bl MOXETEe MPUHECTU B
KauecTBe TEXHMUYECKOro CrelnanmcTa, a He MeHemkepa npoekta. Obcyante
BO3MOXHOCTW MPUHATUSA WM  OTKAOHEHMS MPesiioXKeHns BO3MIaBUTh
NPOrpaMMHbIN MPOEKT.



PaspaboTka nporpaMMHOro
obecrneyeHns
(Software Engineering)

YacTtb 6. YnpaBieHne nepcoHanom



«JIroackon» KanuTan

» Jltoan, paboTarollne B KOMAaHMSX Mo paspaboTtke 10,
ABMASOTCSI X CaMbIM LUEHHbIM "akKTUBOM". VIMEHHO OHU
NPEACTaBASIOT UHTEMNEKTYaNbHbIV KanuTasn, 1 OT
MEHemMKEPOB Mo pa3paboTke 1O 3aBNUCUT, MOAYUUT N
KOMMaHWs Hannyylive 13 BO3MOXXHbIX AVBMAEHAbL! OT
MHBECTULIMN B YEI0OBEYECKNE PECYPChI.

» B ycmelHo pasBuBaOLMXCA KOMAAHMAX U SKOHOMNYECKMX
CTPYKTYpax 3TO AOCTUFAETCHA B TOM C/ydae, ecnu
OpPraHn3aLMsa YBaXKaeT CBOUX COTPYAHNKOB.

» Kpyr BbIMOAHAEMbIX UMY 0653aHHOCTEN 1 YPOBEHb
BO3HArPa)XAeHWS A0/ KHbI COOTBETCTBOBATb X YMEHMIO,
KOTOPOE, B CBOK OYEPEAb, 3aBUCUT OT KBanUdUKaLnu.



OpraHu3aumsa YenoBevyeckon naMsaTu

KpaTkoBpeMeHHas namsATb

[poMeXxyTo4yHasa namsATb

[lonroBpeMeHHasa nNaMsTb

. KpaTkoBpeMeHHasi NaMsiTb C ObICTPbIM

ANOCTYMOM, HO OrpaHNUYEHHbIMMU
BO3MOXXHOCTAMW. [10CTynNHa Ans
06paboTkM NocTynaroLlen NHMDOpPMaLMMN.

. npOMe)KYTOLIHaFI NMNaMATb C BbICOKUMU

BO3MOXXHOCTAMWU. XpaHEHME «KOPOTKO
CPOYHOM» MHpOpMaLnN.

. JonroBpeMeHHast NaMsiTb. OTO NAMATb C

CaMbIMU LLIMPOKUMU BO3MOXHOCTAMMU,
OTHOCUTE/IbHO TPYAHbIM IOCTYMNOM U
KpallHe HeHaAEXHbIMU MEXaHU3MaMM
XpaHeHwUs.



OpraHu3aumsa YenoBevyeckon naMsaTu

> CeMaHTUYECKHEe 3HaHMA. DTO 3HaHNSA 06 OCHOBHbIX
NOHATUSX, TaKMX, HANPUMEpP, Kak MYHKUVMOHMPOBAHWNE
ornepaTropa MPUCBOEHMS, MPEACTABEHNE O K/lacce
OOBEKTOB, O TEXHMKE XELUVPOBaHHOIO MOMCKa Wan O
CTPYKTYPE OpraHu3auum nporpamm. ST 3HaHWs
MPYOBPETAIOTCA YEPES ONbIT 11 0BYHEHNE 1 COXPaHAIOTCA
B hOPME aBTOHOMHbIX MPEACTABAEHUMN.

»  CUHTGKCHYeckne 3HaHus. 10 AeTain3npoBaHHbIE
3HaHWS (moapobHoCcTM) 06 oTAEebHbLIX 06BbEKTaX U
gBIEHNSX, HaripyMMep O TOM, KaK AaTb OrnncaHne obbekTa
B UML, Kakme CrtaHAapTHbIE MYHKLUMW AOCTYMHbI B S3bIKe
NpPOrpamMMmMpPoBaHnd, CO3AAETCA I OnepaTop
NPUCBaBaHUs C NMOMOLLbIO 3HaKa "=" WaW 3Haka =" U
T.[. TN 3HAHUA XPaHATCH B HECTPYKTYPUPOBAaHHOM
BUE.



PelleHve 3aaay

[119 Toro Ytobbl CO3AaTh
cucremy. MO, B NepByio
oYepeab HeobxoAnMo
[NOHSITb MOCTAB/IEHHYHO
3aga4vy (npobnemy),
paspaboTaTtb CTPaTErnto
[NOUCKa PeLLEHNS 1
npeobpa3oBaTh pellueHne
B MPOrpamMmy.

NMpobnema

YacTHble
peweHus

NMpomexyToyHas

namsaTb

I

PeweHue

HoBble 3HaHuA

CyuwecTBylOowue 3HaHUA

1

JonroBpemMeHHas NaMATb

[lepBbIV STan BKAOYAET NEPEXOA MOCTAHOBKM 3aAa4M 13 KPaTKOBPEMEHHOW
MaMsATH B MPOMEXYTOUYHYH. [lanee npobaeMa CONOCTaBASETCS U
VHTEFPUPYETCS C YIKE UMELUNMNCS 3HaHNSIMX B I0IFOBPEMEHHON MaMsATH,
a 3aTeM 0bpabaTbiBAETCA B LIE/ISIX COCTAB/IEHNS ONPEAEIEHHOIO PELLEHNS.
B 3ak/ito4eHNE HaiEHHOE pPeLIEHNE NEPEHOCUTCS B UCMONHAEMYHO

[POorpamMmMmy.



PelleHve 3aaay

» Eciv MeHemkepaM HeobxoanMo OrpeaesnnTb, Koro
BK/IIOUNTb B AOITOCPOYHbIV MPOEKT, B MEPBYIO OYEPEAD
CleyeT OLUEHNTb COCOBHOCTb CreLanucTa peLllaThb
BCEOOBEMIOLLME NPOBAEMBI U EFO OMbIT PaboTbl B AaHHOM
061acTv ¥ Anllb NOTOM Ero MacTePCTBO NMPOrpPpaMMUCTa.

» Kak TO/IbKO MPUXOANT MOHMMAHWE MOCTaBAEHHOW 3a4auy,
V. OMbITHBIX MPOFPAaMMMUCTOB BO3HUKAOT MPNOAN3NUTENBHO
OMHAKOBbIE TPYAHOCTV B Paspabomke MporpamMmbi,
HE3aBMCMMO OT TOI0, KAKOW NPV 3TOM MCMOJb3YETCS A3bIK
NMPOrPaMMMPOBaHMS.

» HecoMHEHHO, HaBblKM MPOrpaMMNPOBaHNS HEOOXOANMBI, U
N5 UX PasBUTUS NOTpebyeTtcss AOCTaTOYHO MHOMO
BPEMEHN. OAHAKO, ropasao JIErYe OCBOUTb ONPEAENEHHbIN
93bIK MPOrpamMMmMpoBaHms, YEM pPasBUTb B cebe
CrMOCOBHOCTW K PELUEHWNIO 3a4au.



MoTuBaLUns

» MoTuBaLNs YENOBEKA HampaBiieHa Ha Y/AOBMETBOPEHVE CBOUX
NOTPEBHOCTEN. DTW NOTPEOHOCTN UMEIOT NEPAPXMNYECKYIO CTRYKTYRY.

Mooy, paboTalolwme B  OpraHM3aumax, KOTopble  3aHMMaloTCH
pa3paboTKkoM  MporpaMMHOro  obecneyeHusl, Kak npaBWIo, HeE
UCMbITLIBAOT CUMBHOIMO rOSI0JAQ WM XaXAabl WM YyBCTBYIOT cebs B
OTHOCUTENIbHON 6E30MacHOCTN B CBOEM OKPY>KEHUMN.

Taknm o06pa3oM, B acnekte YynpaBneHuUs 3TUMKU NOAbMU  [JTABHOM
3a/1a4eN MEHeMKMEHTa SBASETCA YAOBNETBOPEHME WX MOTPebHOCTEW,
CBSA3aHHbIX C OLIEHKOW, caMopeanu3aumMen n HeobXoaAMMOCTblO ObITb
Y/IEHOM OMNpeaeneHHOW CoLManbHOW rpynmbl.



MoTuBaLUns

NoTpebHOCTU B
camMmopeanusauum

NoTpebHOCTU B OUEHKe

CoumnanbHble NOTPEeOHOCTH

NMoTpebHOCTU B 6e3onacHoCTHU

Pusnonornyeckme noTpedHOCTH




MoTuBaLUns

TaKkTuKa YAOBAETBOPEHNS COLMaNBbHBLIX NOTPEOHOCTEN
OCHOBbIBAETCs Ha NPeaoCcTaBAeHN I0ASM BO3MOXXHOCTM 1 BDEMEHW
A7 BCTPEY C Ko/IMeraMy, a TakXXe Ha TOM, YToOb!

obecrneunTb MecTo AN Takux BCTped. HedopMabHbIe W IErkme B
MCMOJIb30BaHMW CPEACTBA 0bLIEHNSA (HanpyuMep, 3/1EKTPOHHAs
MoYTa) C 3TMUX MO3ULMN NPEACTABASIOT NCKAYNTENBHYIO LIEHHOCTb.

[115 yAOBAETBOPEHNS MOTPEOHOCTH B OLIEHKE KPaWNHE Ba)XHO AaThb
MOHATH JIIOAAM, HACKO/IbKO BaXkHa VX POJib B OpraHnsaLmu.
OTKPBITOE MPYIBHAHWE UX AOCTVKEHNV — Hanbosiee npocTou 1
3(MEKTMBHBIN CNOCOD YAOBNETBOPEHMS 3TON NOTPEOBHOCTM. Kpome
TOro, JIAV A0/MKHbI UyBCTBOBaTh, YTO VX PaboTa on/iauvBaETCcs Ha
[N0/IKHOM YPOBHE, KOTOPbIV ONPEAEASETCS X 3HAHNSMWN U OMbITOM.

HTO0bI Y/Z10BIETBOPUTH MOTPEOHOCTM NEPCOHA/a B CaMopeannsaLmny
Ba)XHO MPEAOCTaBUTH KaXXA0MY COTPYAHNKY ONPEAENEHHBLIN YPOBEHb
OTBETCTBEHHOCTW 3a CAe/laHHYIo paboTy. DT0 AOCTUFaeTCH NyTeM
NopyyeHns UM AOCTaTOYHO TPYAHLIX 3a4aY (HO HM B KOEM C/lydae He
HEBbINONHMMBbIX), @ TakK)Xe NpoBeAeHns 0byyeHns, B NpoLiecce
KOTOPOro MOryT PasBUBATLCA X HABbLIKM.



MoTuBaLUns

MO>XHO BbIAEAVNTb TPY THMa MPOMECCMOHA/IOB:

1. JIfoav € L1e/IEBOYI OPUEHTALIMEN, NMONYYaoLIME AOCTaTOYHO MOTMBALIMM
OT PaboThbl, KOTOPYIO BbIMOAHAT. K 3TOMY TMMY OTHOCATCS "TEXHapn",
MOTUBALMS KOTOPBIX Bbl3BaHa MHTEANEKTYanbHbIMW 3a4a4yaMu Mo
pa3paboTke MPOrpaMMHOr0 0b6ecrneyYeHms.

2. JIroam ¢ caMOOpUEHTALNE], MOTVBALINSA KOTOPbLIX OCHOBaHa Ha NYHOM
yCrexe W Mpu3HaHun. OHM 3aMHTEPECOBaHbI B pa3paboTke
MPOrpPaMMHOr0 0becneyeHns, mpecneays npy 3ToM ANYHbIE NHTEPECH!.

3. JIr0AM C BHELLIHEVI OPUEHTALIMEY], MOTUBALINS KOTOPbIX TPebyeT
NPUCYTCTBUS N AeSTeNbHOCTM COTPYAHUKOB. TaKk Kak B Halle Bpems
CO3AaHue NporpamMmm CTaHOBUTCS Bce H6osiee opMeHTUPOBaHHbLIM Ha
NONb30BaTeNs, Takue /AN BCe Yallle BOBNEKAIOTCS B Pa3paboTKy.
NPOrpamMMHOro obecrneYyeHms.



[[pynroBas pabora

» OpraHysauns KoMaH/bl, KOTopas Moria bbl SMMEKTMBHO pPaboTaTh
HaZ NPOrpamMmMon, SBASIETCS AOCTAaTOYHO C/I0XXHOM 3aAadven Ans
MeHemkepa. Heobxoanmo, 4tobbl B KOMaHae 66110 paBHOE
COOTHOLIEHME TEXHNYECKMX HABbLIKOB, OrbiTa W Bbipa)keHWS
NHANBUAYANbHOCTU.

> XOpOLIO (PYHKUVOHVPYIOLLAs KOMaHAa — 3TO HeYTo bosibliee, Yem
MPOCTON Habop Ntoen ¢ HeobxoAyMbIM COOTHOLLIEHNEM HaBBIKOB. B
XOPOLLEN KOMaHAE MPUCYTCTBYET AYX TOBAPMLLECTBA, KOTOPbIV
MOTUBUPYET COTPYAHNKOB YEPE3 YCHEXM BCEVN KOMaH/AbI, BKAOYas 1
AOCTV)KEHNE CODCTBEHHbIX LIENEN.

» [loaTOMYy MeHemKepb! AO/KHBI CTUMYANPOBaTh AESTENbHOCTb,
HanpaB/ieHHY0 HEMOCPEACTBEHHO Ha "CTPOMTENIbCTBO KOMaHAb!™,
YTODbI COAENCTBOBATL (DOPMUPOBAHUIO YYBCTBA NPEAaHHOCTY ee
NHTEpPECcaM.



>

[[pynroBas pabora

CocraB koMaHAkl. KoMaHAa A0KHa NUMETh [1PaBUNJIBHOE
CoOOoTHOWEHNE HaBbIKOB, OribiTad U JINYHOCTHbLIX Ka4YECTB.

Cri/IO4YEHHOCTH KOMaHabl. YneHbl paboden rpymnb
NO/HXHbI BOCAPUHMAaTb CEBA Kak eanHyo KOMaHAy, a He
KaK MPOCTY0 COBOKYMHOCTb HAVBN/YYMOB,
PaboTatoLLMX Haj OAHOM MpobAEMON.

OblLuyeHne B koMarge. Mexxay YieHaMy KOMaHabl
AOMKHbI BbITb APY>KECKME OTHOLLEHWNS.

Opranvizauvs koMargel. Heobxoaymo opraHn3oBaTh
KOMaHZy TakuM 06pasoM, YTOBbI KaXKAbIV YyBCTBOBAJI
CBOIO LIEHHOCTb 1 OblJ ynosneTBopeH CBOEWN POJIbIO.



Co34aHVie KOMaHAbl

» [[pyrna, B KOTOPOU COTPYAHVKW AOMHOAHSAT APYE ApYra, MOXET
paboTaTb HAMHOIO 3MMEKTNBHEE FPYMnbl, OTOOP B KOTOPYIO
MPOBOANICH NCKIIOUYNTENBHO Ha OCHOBE HaBbLIKOB MPOrpaMMyUpoOBaHUs.

» JItoan, KoTopble Nob6ST cBOoto paboTy (Lie/ieBas opyueHTaLns), MOryT
CTaTb MPEKPACHLIMU MPOMECCMOHAMAMM.

» JItloan ¢ caMOOPVEHTALMEN Ha HanayyLu pesy/ibTat CMOrYT AOBECTH
AEN0 A0 KOHLa.

» COTPYAHVIKM C BHELLHEN OPMEHTALMEN YCHELIHO HaAaXMBatoT
0bLLEHME BHYTPY rpynnbl. OHW HAacTpPoeHb! Ha OBLLEHWE 1 MOSTOM
MOrYT OMpeaennThb (M NPeAoTBPaTUTh) BOBHUKHOBEHWE KaKOro-ambo
HanpPsXXeHUS W KOHMAMKTOB Ha paHHEN cTaann. VIMEHHO Takue
JI0AV MOMOTYT Pa3peLLNTb JINYHbBIE NPOBAEMBI YIEHOB KOMaHAb! U
Pa3HOr/1acus Mexay HUMU, NPEXAe YeM Te OKaXXyT BAUSIHWE Ha BCHO

KOMaHAay.



Co34aHVie KOMaHAbl

» Ba)xHOe MecTo B KOMaHAe 3aHMMaeT anaep. OH (Wian oHa) oTBEeYaeT 3a
TEXHWYECKOE PYKOBOACTBO M aAMUHICTPATVBHOE YnpaBieHne. Jinaeps
FPyMmbl A0/MKHBI ObITb B KYpPCe NOBCEAHEBHOWN AEATENBHOCTM FPYMMnbl,
rapaHTUpys SMMEKTMBHYIO paboTy KOMaHAbl U TECHOE COTPYAHNYECTBO
C MeHemkKepaMu MpoeKTa Mpy MAaHUPOBaHUN AeATeIbHOCT MO ero
peann3aumm.

> Jlngep — 310, KaK MpaBwsio, HasHayaemas! AOJKHOCTb, OH MOAOTYETEH
FIaBHOMY MEHemKepy. MpoekTa. HazHayaeMbii ANAEP MOXXET U He
BbITb IMAEPOM KOMaHAbI B MPSIMOM CMbIC/IE 3TOFO C0BA, OH BEAET
FPYMnny. TO/IbKO B TEXHNYECKMX BOMPOCaX.

» YneHbl rpynnbl MOryT BblI6paTh APYroro ivaepa kKoMaHAbl. OH MOXeT
NydLlie Ha3HaYeHHOro nnaepa pasbupaTbCs B TEXHUYECKNX BOMPOCaX
WX JyYlle MOTMBUPOBAaTb YAEHOB Fpymnnbl K BbINOAHEHMIO PaboTbl.



Cr/iIo04eHHOCTb KOMaHAb!

YnieHb! CioYeHHOM KOMaH/b! MPUBEP)KEHBI EE MHTEPECAM BOMbLLE, YEM
CBOVM COBCTBEHHbBIM. DTO YKPEMASET FPyMny, OHa CTaHOBUTCS
CMOCOBHOM CaMOCTOSATENBHO CHPaBASTLCS C MPObAeEMamMn w
HenpeaABVAEHHBIMW CUTYaLIMAMM.

XOpOoLLO CroYEHHAs KOMaHAa UMEET Psifl MPENMYLLIECTB:

» BO3MOXXHOCTH CTaHOBJIEHVA C CTdRAapTad KaqeCiBd [PYIIIb!. TaK Kak 3ToT
CTaHAaAPT OlpeEaeAdAercAd BCEN I'pYI'II'IOVI E€ANHOIJIaCHO, Ero JIEfYeE
KOHTPOJINPOBATb, YHEM YYXXNE CraHAdPTbl, HABA3SbIBAEMBbIE IPYTINIE
N3BHE.

» YieHb! KOMaHAb! [IOAAEPKUBAEIOT TECHbIE paboyve KOHTaKTHl. Pabotas
B FPYMME, /AN YYaTcs ApYr Y. Apyra. CKOBaHHOCTb W 3aTArMBaHME
PaboTbl, BbI3BaHHbIE HE3HAHMEM WX HEOCBEAOMAEHHOCTHIO,
VMEHBLLIAIOTCS M0 MEPE TOro, KaK MPOVCXOAVT B3aVMHOE 0ByYeHMe.

> YieHbI KOMaHAbl O3HaKOM/IEHE! C AEATELHOCTHIO APYI: APYIa. DTUM
[AOCTUIFAETCH BO3MOXXHOCTb NPOACIKEHNS paboTh! AaXXe MOCAE yXo4a
OZIHOIO W3 COTPY/AHVKOB.

> BO3MOXXHO BHEAPEHNE B MIPKTUKY DYkl 6E3/IMYHOMO
nporpammypoBaHys. CosaaHHas MporpamMmma Ao/mKkHa ObiTh
COBCTBEHHOCTbIO BCEN KOMaHAbI, @ He OTAENbHON IMYHOCTMU.



Cr/io4eHHOCTb KOMaHAbI

» MeHemxepbl MOryT pasByBaTh CMIOYEHHOCTb HECKOMBLKMMIY MyTAMMN.
MOXXHO OpraHn30BbLIBaTh COUMANbHBIE MEPONPUSATNS AN PAOOTHMKOB U
nx cemen. MoXXHO MPUBUTL FPYMME YyBCTBO CaMOBBLITHOCTM, ANS YErO
ee HaAo Ha3BaTb, ONPEeAenNTb CYLLIHOCTb KOMaHAb! 1 chepy. ee
aeaTtenbHocT. MeHemKepsb! A0/HKHbI MPOBOANTL MEPONPUSTUS
(HanpuMep, Urpbl 1 CAOPT), MPSIMO HaMpaBileHHbIE Ha CO3AaHNe
KOMaHAb!.

» O[HaKO Hannyyllni CrRocob BOCAUTaThb AyX KOMaHAb! - AaThb
BO3MOXXHOCTb KaXAOMY. MOYyBCTBOBaTh, UTO OH HECET ONPEAENEHHYIO
[0J10 OTBETCTBEHHOCTM W UTO EMY IOBEPSIIOT, @ TAK)KE rapaHTUPOBaThb
AOCTYM K MPOEKTHOM MHMOPMaLIMKN Ans BCEX YNEHOB Fpynmnbl.

» VHOrAa MeHemKepaMm KaXKeTcs, UTO OHM He AO0KHbI PACKpbIBaThb
onpeaeneHHyo nHMopMaumio. OaHaKo Takasd AMHWS NOBEAEeHNS ByaeT
MOCTOSAHHO CO3/AaBaTh B rPynne YyBCTBO HeaoBepys. MpocTon obMeH
MHMOOPMaLIMEN — CaMbii AeLleBbIM 1 SDMEKTNBHBIN CIOCOD AaTh
N0ASM NoYyBCTBOBATh CEHA YaCTbio KOMaHAb!.



ObLleHne B rpymne

[ins rpynnbl N0 paspaboTke MPOrpaMMHbIX MPOAYKTOB MPOCTO HEobX0ANM

Pa3BUTON KOMMYHUKALMOHHBIV (haKTop.

Ha addeKkTMBHOCTb OBLLIEHNS MOLRYT OKa3aTh BAVSHWE chneayouime

7

2

[NOKA3dTEJIN.

Pasmep. rpyrnbl. Yem 6oblie Fpynna, TEM TpyAHEE 0becnevnTb
MOCTOSIHHOE OBLLEHNE MEXAY EE UNEHAMM.

Pas/inaue B. coyyiaibHOM. [10JIOXKEHMY YNEHOB FPyMAnbI NPpNBOANT K
NOSIBIEHMIO 60MbLUEr0 KOJIMYECTBa OAHOCTOPOHHUX CBSA3EMN.

CTpyKTYpa rpyiinsl. PAbOTHNKY, COCTOSLIME B rpymnnaXx C
HedopManbHOW CTPYKTYPOU, JIErYe 0bLIatoTCs Mexay. cobon, YeM B
Fpymnnax, KOTOPbIE MMEIOT OrNpeAeneHHY0 OMULMANBLHYIO NEPAPXUIO B
OTHOLLEHUSIX.

CocraB rpy/nel, Ecav B Fpynne MHOMO JI0AEN C MOXOXKUMM
JINYHOCTHBIMWN XapPaKTEPUCTUKaMM, OHN MOFYT KOHMANKTOBATH APYF C
APYroM, BCAEACTBUE YEFO MOXET 3HAYMTENBHO CHU3UTHCS YPOBEHD
0BLLEHMS B rpynne. Jlydile BCero ntoan obLIaoTcs B CMELIaHHbIX
PA3HOMOMbIX FpyMMax, YeM B OAHOPOAHBIX MO MOAY.

Paboyee okpyrkervie. lNpaBunbHas opraHnsaumns paboyero Mecra —
OCHOBONO/IAraoLLM (haKTOP B PasBUTM U TOPMOXKEHNM
KOMMYHWUKaLUWOHHBLIX CBA3EN B Fpymmne.



OpraHuzauus rpynnbl

UYTobbl  1CM0/Ib30BaTh  BbICOKOKBaAUMUUMPOBAHHLIM  MEPCOHaNM  C
HanbonbLIEN OTAaYEN, MHOIME CRELVANNCTbI MNpPeanaradT CTPouTb
rpynny. BOKPYI OAHOMO  BbICOKOKBaNVUMULNPOBAHHOIO  BEAYLIErO
NporpaMMucTa.

OCHOBHOM MPVHUMN TaKoW OpraHu3aluyM COCTOMT B TOM, YTOObI
KOMMETEHTHbIN U OMbITHbIV COTPYAHUK OTBEYAN 3a pPas3paboTKy BCErO
MPOrpPaMMHOr0 MPOAYKTa.

Beayluero nmporpaMMucTa He Cleayer 3arpy>kaTb PYTUHHOM pabotow,
eMy HaobOpOT HY)XHa XOpollas MOAAEPXKAa B PELUEHMM BOMPOCOB
aAMVUHNCTPATUBHOIO Y TEXHUYECKOrO M/aHa.

TaKoro COTpyAHVKa TaKXe cneayer n3baBuTb OT MBAULLHERO ODLLEHWS
CO CMEeLManucTaMn BHE rpymmbl.



OpraHuzauus rpynnbl

Cneuuanuctbl

Anpo KomaHAbl Beayliero nporpamMmmucTa

Cneuunanuct no o
MHCTPYMEHTalNIbHbIM cpeACcTBaM Beaywun Boemom:uﬁk
nporpamMmMmucT Ayl
nporpaMmMmucT

Cneuunanuct no
OnepaunoOHHbLIM cUCTEMaM
Cneuumanuct no
TEXHUYECKON AOKYMEHTauumn
Cneuumanuct no
TECTUPOBAaHUIO

AomMuHucTtpartop

BHewHu e cBA3U

>



[loabop 1 coxpaHeHne nepcoHasna

dakTop

[MoscHeHue

3HaHusa o6 obnactu
npumeHenus No

[nsa Toro 4tobbl paspaboTaTbh XOPOLLO (PYHKLNOHMPYIOLLYIO CUCTEMY, NPOrPaMMUCT
AOIMKEH MMETb YETKOoe npeacTaBneHmne o Ton NpuknagHon obnactu, rae byoet
NnpUMeHATb paspabartbiBaemoe 10

OnbIT paboTbl Ha
MHOTIMX

QTO0T (*)aKTOp MOXET OKa3aTbCA Ba>KHbIM MNP HA3KOYPOBHEBOM MpPOorpamMmMmmnpoBaHnn,
B oOLLeM Cltydae OH He ABIAETCA peLlatoLLnM.

KOMMbIOTEPHbIX

nnatgopmax

O6pasoBaHue O6pasoBaHue crnyXuT cBoeobpasHbIM NokasaTenem TeX OCHOBHbIX 3HaHUN U
YMEHWNIN, KOTOPbIMU AOSMKEH BNageTb KaHAMAAT, a TakKe ero CrocobHOCTU K
00y4eHunto. ATOT NoKasaTesib CTAaHOBUTCA MEHEe 3HaYMMbIM MPONOPLINOHANBHO
OnbITYy, NofiydaeMomMy B paboTe Hag pasnnyHbIMU NPOEKTAMMN.

KoMMyHMKabenbHOCT | OTOT (pakTop AOCTAaTOMHO BaXEH, TaK KaK B rnpouecce peanusawumm npoekta

b nporpamMmmMmncTam Hy>xHo ByaeTt obwaTbcsa B YCTHON U B MMCbMEHHOM hopMe C
ApyrmMu crneunannctamu, MeHeapkepamm n notpedutenamu.

O ELocTE OTOT haKTOp TakkKe MOXET nokasaTb CNOCOOHOCTb K 00YyYEHMUIO.

aganTupoBaTbCs

YKnsHeHHast nosnyma

Nioan, paboTatoLLme Haa NPOEKTOM, AOMKHbI MOGUTL CBOK paboTy U CTPEMUTLCS
Mony4aTb HOBblE 3HAHWUS U HaBbIKW. ATO OYeHb MoKasaTenbHbIN DakTop, OAHAKO ero

L [luugocTynie

Ka4vyecTBa

rpynnbl AOMKHbI ObITb COBMECTMMbI (B pasyMHO Mepe, eCTECTBEHHO) AN obuen
paboTbl. He cylliecTByeT oTAenbHOro TMna NMYHOCTU, KOTOPbIN B GorbLUein unm
MeHbLLIEN CTENeHN COOTBETCTBYET CneunanucTy B obnactu nHxexepum Mo.




[loabop 1 coxpaHeHVE nepcoHasna

PellieHVe 0 Ha3HaYeHMM HOBOIRO COTPYAHMKA MO MPOEKTY
OCHOBBIBAETCA Ha TPEX BMAaX MHMOPMaLIN.

» /IH®DopMaLns 06 06pasoBaHnM 1 MPAKTUYECKOM OMbITE,
NPeaocTaB/sieMasl KaHaAWAaTOM
Ha A0/HKHOCTh (pe3tomMe nnv aBtobnorpadns).

» VHdopMauus, nonydaemMas npyv MHTEPBLIOVPOBAHNN
KaHAvaaTa.

» PexkoMeHaaLUuy oT ApYriX JA0AEN, UMEIOLLINX OMbIT
COBMECTHOWN paboThbl C KAHANAATOM.



3alaHns A1 KOHTPOS

[lanTe KpaTKoe ONVCaHVEe NEPAPXNYECKON CTPYKTYPbI YETOBEYECKOW
naMatn. OBbACHUTE, MOYEMY. AAHHOW CTPYKTYPOV 0BECNEYNBAETCS
Jydllee NMoOHUMaHue '06bEKTHO- ~OPVEHTPOBAHHbIX CUCTEM, YEM CUCTEM,
MOCTPOEHHbIX Ha (DYHKUMOHANbHON AEKOMMO3ULINW.

Kakve dhakTopbl Mpex/ae BCErO NPUHMMAOTCSA BO BHUMaHWE npy noabope
COTPY/AHVKOB A5 paboTbl HaA MPOrPaMMHbIM MPOEKTOM?

Ob6bsCHUTE, KaKM 06pa3oM AOCTYAHOCTb MHMOPMaLNU O Xoae
Pa3paboTKN MPOEKTa U TEX TEXHUYECKMX PELLEHNSIX, KOTOPbIE UMEIOT
OTHOLLIEHNE KO BCEM YieHaM rpymnmnbl, MOrYT YCWUANTb CAI0MEHHOCTb
rpynnbl.

[TloueMy OTKpPbITbIE M OBLLIME MOMELLEHNST MEHEE MPUrOAHBI A PaboThl
KOMaH/bl MPOrpaMMUCTOB, YEM NHAMBUAYANbHbIE KAOVMHETHI? B Kakmnx
C/lydasiX, Mo BalleMY MHEHUIO, OTKPbITbIE OMUCHI OKa3biBalOTCA bosiee
noaxoAdaL MmN ?

Kak Bbl AyMaeTe, MopsA0YHO /I CXUTPUTbL U AaTb T€ OTBETHI HA BOMPOCHI
B NMCNXOJIOT'NMYECKOM TECTE, KOTOPLIE pa6OTOD,aTEJ'Ib XOYET OT BAC
VC/bILLAaTh, @ HE TOBOPUTb TOrO, YTO Bbl Ha CaMOM [Aefie AyMaeTe?



PaspaboTka nporpaMMHOro
obecneyeHns
(Software Engineering)

Uactb 6. OLleHKa CTOMMOCTHU
NMporpaMMHOro NPpoAyKrTa



OueHKa CTOMMOCTM NMPOrpaMMHOro
NpoAyKTa

PaccMaTpuBaeTcs npobsemMa OuUeHKU 3aTpaT U BpeMeHWn, HeobxoauMbIX Ans
BbIMOJIHEHMS OrpeaesieHHbIX 3TanoB NpoekKTa.
MeHemxepam Heob6Xo0aANMO MOJYYMTb OTBETHI Ha Creayowme BOnpochl.
> Kakue 3aTpaTtbl He06X0AMMbI AN BbINONHEHUS 3Tana?
> CKOJIbKO 3TO 3aMMET BPEMEHU?
» KakoBa CTOMMOCTb BbINOSIHEHUS AAHHOIO 3Tana’?
STanbl pacyeTa OLEeHKN CTOUMMOCTMU:

> [lpenBapuTenbHble pacyeTbl [A0/MKHbl ObiTb BbIMOMHEHbI HA PaHHEN
CTaguu Ans YTBEPXKAEHUS BloaKeTa.

> Bo Bpems BbINO/IHEHWUSA MPOEKTa BCE PacyeTbl  AO/KHbI PErynsipHoO
O6HOBNATLCA. DTO MNOMOraeT nmnnaHMpoBaTb paboTy WM coaencTByeT
3(pPEKTUBHOMY MUCMOSIb30BAHUIO CPEACTB.

LleHa MpoAyKTa BK/AOYaET:
> WU3Aep)XKu NpON3BOACTBA;
> Mpeanaraemyto npubbinb



[lapaMeTpbl, UCNOIb3yeMble A1 OLEHKU
NpoeKTa

» CTOMMOCTb annapaTHbIX CPEACTB U MPOrpaMMHOro
obecrneyeHunsd, BKIOYasa nx obcnyxneaHue.

» Pacxoabl HA KOMaHAMPOBKN N 0By4deHue.

» Pacxoabl Ha nepcoHan (B OCHOBHOM Ha NMpuBJ/iedeHne co
CTOPOHBbI CreLuannucToB No NnporpaMMHOMY obecrneyeHunto),
BKJTIOYaloLwwme:

e pacxoabl HA coaep)XaHne, OTOMIEHNE N OCBELLIEHNE
0(pU1COB;

e HA COAep>XaHNeE BCrioMoratesibHoro nepcoHa’sia-

ByxranTepoB, cekpeTapen, YoopLumL, U TEXHUYECKOrO
nepcoHana;

e Ha coAep)kaHne KOMMNbIOTEPHOW CETU N CPEACTB CBSA3M;

e Ha LUEHTpann3oBaHHbIe yciyru - bnbnnorteku, Mecra
OTAbIXa N pa3BneyeHns n T.4.;

e Ha coumanbHoe obecrie4yeHne n BbinNaThl CAYXKaLLUUM
(HanpuMep, NeHCUU U MeaAULMHCKAst CTPaxoBKa).



(DaKTOpr, BIINAIOLWLINE Had CTOUMOCTb

dakTop

[MPOrpaMMHOIo MNMpPOoAYKTd
OnucaHue

BO3MO>XHOCTU
pbiHKa 10O

OpraHun3auusa-pa3paboTymK MOXET BbICTaBUTb HU3KUE
LieHbl Ha NPOrPaMMHbIA NPOAYKT U3-3@ HaMEPEHUS
NepeMecTuTbCa B APYron cerMeHT pbiHKa 10, yTo B
byayLieM MOXeET NpuBeCTU K bonee BbICOKMM A0X0AaM.

HenpeasuaeH
Hble (PaKTopbl

Ecnu opraHmzaumns npuMeT UKCUPOBAHHYIO BENUUYUHY
CTOMMOCTU, U3AEPXKN NPOU3BOACTBA MOIyT BO3pacTu
U3-3a HeNpeaBUAEHHbIX pacxoioB




DaKTopb!, BAVIOLIME HA CTOMMOCTb
NPOrPaMMHOro NMPOAYKTa

dakTop

OnucaHue

Ycnosus
KOHTPaKTa

N3MeHeHune
TpeboBaHMI

PuHaHcoBas
CTabunbHOCTb

Ecnu, HanpuMep, NpaBo Ha BnageHWe NporpaMMHbIM
KOAOM MOC/e 3aBEpLUEHUs NPOEKTa nepeaaHo
3aKa34uuKy, TO MPOEKT CTOUT [IOPOXKE.

[locne 3aKnio4YeHna KOHTpakKTa 3a U3MEeHeHue
Tpe6OBaHMVI MO>XHO Ha3HA4YUTb AOMNOJIHUTEJIbHYIO LIEHY

Bo nzbexxaHune 6aHKpoTCTBa (UPMbI, UCMbITbIBAIOLLME
(ODUHaAHCOBbIE 3aTPYAHEHUS, ANS MONYYEHMS 3aKa3a
MOrYT CHU3UTb LIEHbI HA CBOM pa3paboTKu.




[IpPOV3BOANTENBHOCTb

OLieHKa npon3BoanTENbHOCTY pa3paboTku 1O ocHoBaHa Ha
N3MEPEHNN KOMIMUECTBEHHbIX MOKa3aTeENEN MPOrpaMMHbIX
NPOAYKTOB U MOCNEAYIoLEM AeleHUN NX Ha KOIMYECTBO
VCUNUNA, 3aTPaYeHHbIX Ha pa3paboTKy STUX NPOAYKTOB:

> [lokasaTesnb pasMepa. 3aBUCUT OT PasMepa BbIXOAHOMO
PE3Y/ibTaTa OYEPEAHOro 3Tamna pPaboT, HanpuMep,
KOJIMYECTBO CTPOK MPOrpaMMHOro Koaa.

> OYHKUMOHaNbHbIV NOKa3aTeNb. 3aBUCUT OT
(MYHKLMOHANbHbIX BO3MOXHOCTEN NPOrPaMMHOIo
NPOoAYyKTa B LIe/IoM, Hanpumep, KoANYecTBo
(MYHKUNOHANBHbLIX N OOBEKTHLIX TOYEK.



[IpON3BOANTENBHOCTL

[loka3aTenb pa3Mepa

KOANMYECTBO CTPOK MPOrpaMMHONO KOAa 3a YENOBEKO-MECSL
Hanbosee nonyaspHbIV KPUTEPUY OLIEHKM
MPOV3BOANTENBHOCTIN, HO OH HE BCEr/a ONTMMasieH, NOTOMY.
YTO UCMOMb3YIOTCA PasHbIE S3bIKM MPOrpaMMnpoBaHns. OH
OMNpeaensieTcsa NyTeM AeneHns

0bLLIero KOIMYECTBA CTPOK KOAa Ha KOMMYECTBO BPEMEHU B

Ue/TIOBEKO-MECcALIaX, KOTOPOe MOTPedyeTCc AN 3aBepLIeHNS
MPOEKTa.



[[IPOV3BOANTENBHOCTb

DYHKLUMOHaMbHbIV MOKa3aTE b

[ onpeaeneHns MoXXHO BOCMOJIb30BaTbCA METOAOM
(OYHKLUMOHaNBbHbIX TOYEK. KPpUTEPMEM OLIEHKM
MPOV3BOANTENBHOCTI BbICTYHAET KOMNYECTBO (PYHKLNOHANBHbIX
TOYEK, CO3AaHHbIX 3a YenOoBEKO-MecsL,. DYHKLNOHAMbHAA TOUKa
— 3T0 KOMBbUHaunsa ceoncts MO:

> VIHTEHCMBHOCTM NCMOJ1Ib30BaHNA BBOAA U BbIBOAA BHELUHUX
AdHHbIX.

> B3anmMoaencTBus CUCTEMBI C MOSIb30BATENEM.
> BHELLIHMX NHTEPMHENCOB.
> DannoB, UCMOJb3YEMbIX CUCTEMOM.

HeckoppeKkTMpoBaHHbI MOACYET MYHKLUMOHaAbHbIX To4yek (UFC)
BbINO/IHAETCS MYTEM BbIYMCAEHNS CYyMMbl MPOV3BEAEHNIN OLIEHKN
KaXkAoro @aktopa (KOMMYECTBO 3S/IEMEHTOB, COCTaBASOLLNX
NaHHbI (AKTOP) Ha BbIOPAHHYIO BECOBYIO BEANUMHY STOro
(baKTopa:

UFC = 2 (konn4ecTBo 3/IEMEHTOB AaHHOro Tuna) X (BecoBas
BE/INYMHA).



[[IPOV3BOANTENBHOCTb
DYHKLVOHa/IbHbIV MOKa3aTeNb

Ang OrpeaeieHnd MO>XXHO BOCIIOJIb30BATbCA METOAOM OOBEKTHBIX
TOYEK.

KonnyectBo 06bEKTHBIX TOYEK B MPOFrPaMMe MOXXHO MOMYYNTh
MyTEM NPeABapUTE/IbHOIO MOACYETA pPs/Aa IEMEHTOB:

> KonnuecrtBo n3obpakeHnn Ha ancree. [NpocTblie n306paXkeHns
MPUHUMAIOTCA 3a 1 OOBEKTHYIO TOYUKY, M306paXkeHnss YyMeEPEHHOM
C/IOXKHOCTM MPUHMMAIOTCS 32 2 TOUKU, @ OYEHb CNOXXHbBIE
N306paXKeHNs MPUHATO CUMTATb 33 3 TOUKM.

> KonnyecrtBo npeActaB/eHHbIX oTYeToB. A9 NpoCThbiX OTYETOB
Ha3HaYyaloTCa 2 TOUKM, YMEPEHHO COXXHBIM OTYEeTaM
Ha3HayalTcd 5 ToUeK. HanncaHne coXXHbiX OTYETOB
OLIEHMBAETCH B 8 TOYEK.

> Kaxkabl MoAy/ib Ha 93blKe TPETLEFO MOKOMEHNS CHNTAETCH 3a
10 06BEKTHbIX TOYEeK.



[IpOM3BOANTENBHOCTL MPOrPaMMICTa

CaMbIM BaXkHbIM haKTOPOM ABAAOTCA MHAMBUAYANbHBIE COCOOHOCTM.

DaKTOopb!, BASIOLLME Ha NPOM3BOANTENBHOCTb

NpPOrpaMMmncTa

daKTop

OnucaHue

OnbIT paspaboTrku MO
ANs NPeAMETHON
obnactu

[Ana shDEKTVBHON pa3paboTky NporpamMMHOrRO
MpoaykTa HEOBX0AMMO 3HaHVE TOW MPEeAMETHON
o61acTy, rae byaer akchnayaTnpoBaTbCcs 06aacTn
paspabatbiBaemoe [10.

[IpoLiecc yrpaBaeHnsd
KauyecTBOM

[TpUMEHSEMBIN METOA, MPOrPaMMUPOBAHNS MOXKET
OKasaTb CYLLIECTBEHHOE BANSHWE Ha
MPOU3BOANTENBHOCTb HamMCaHMS KOAa.

PasMep npoekTa

Uem 6osiblie MpoeKkT, TeM 60/blle BPEMEHN YXOANT Ha
COr/lIacoBaHWe pas/iyHbIX BOMPOCOB BHYTPY FPYMMbI
PaspaboTUNKOB U HMXKE NMPOU3BOANTENBHOCTD.




[IpOM3BOANTENBHOCTL MPOrPaMMICTa

daKTOop

[loaaepxka
TEXHOAOornn
paspaboTku 1O

OnucaHue

Xopollasgd noaaepykka TEXHO0rMM paspaboTku (10,
HanpuMep CASE-cpeacTtBa Wi CUCTEMBI
YAPaBAEHNS KOHDUIYPaLMEN, MOXKET 3HAUYNTENBHO
MOBbLICUTL NPOM3BOANTENLHOCTL TPYAa
nporpaMMucra

Paboyas obcTtaHOBKA

CroKoOVHOE pPaboyee OKPY)KEHWNE €
VHAVIBYAYANbHBIMY pabodMy MECTAMU
CMOCOBCTBYET MOBbILUEHNIO NPOU3BOANTENILHOCTY




MeToabl oLleHBaHNS

OcHoBHag MpobsieMa B OLEeHKe CcebecToMMOCTV [POEKTOB
3aK/IOYAETCSA B HM3KOW TOYHOCTM MPUMMEHSEMbIX METOAOB
OLIEHNBaHWS.

MeTtoa OnucaHue

AnropytMmyeckoe | Meto[ 0OCHOBaH Ha aHa/IM3e CTaTUCTUYECKMX
MOJENMNPOBAHNE | AaHHBIX O PAHEE BbLINOIHEHHBIX NPOEKTaX, Npwy
cebecTonMocTy STOM OMNpeAensiercs 3aBUCUMOCTb CEBECTOMMOCTH
NPOEKTA OT KaKOro-HMby/b KOIMYECTBEHHOIO
roKasaTens NporpamMMHoro npoaykta (06bIYHO 3TO
pasMep NporpamMMHOro Koaa).

OueHka akcnepTa | [poBoANTCS ONPOC HECKOJIbKMX SKCMNEPTOB MO
TexHonornn paspaboTky 10, 3HatOLLINX 06AaCTb
NPUMEHEeHNs] CO34aBaeMOro MPOrPaMMHOro
NpoAyKTa.

OLEHKa Mo [IPOEKT OLIEHMBAETCA MO Y)KE PEANNS0BAHHBIM
aHanormum aHaMOrMUYHbIM MPOEKTaM.




MeToabl oLleHBaHNS

MetoAa

OnucaHue

3aKOH [lapknHCOHa

Ycunns, 3aTpadeHHbie Ha pabory,
pacrpeaensioTcsd PpaBHOMEPHO MO
BbIAE/IEHHOMY Ha MPOEKT BPEMEHW. 3AECH
KPUTEPUEM /151 OLIEHKW 3aTPaT MO MPOEKTY
IBNSIOTCS Ye/ioBEeYECKME PEecypchl, a He
Lie/ieBasl OLeHKa CaMOro MporpaMMHOro

NpoAyKTa.

Ha3HaueHve LeHb! C
LIeNIbo BIFPaTh
KOHTPaKT

3aTpaThbl Ha NPOEKT OMNPEAENSIOTCS HAAUYNEM
TEeX CPEACTB, KOTOPLIE MMEIOTCS Y 3aKa3uuKa.
[lo3TOMYy CEBECTOMMOCTb NMPOEKTa 3aBUCUT OT
OloMKeTa 3aKasumka, a HE OT
(DYHKLMOHANbHbIX XapaKTEPUCTUK
CO3/1aBaEMOro NPoayKTa.




MeToabl oLleHBaHNS

I'Ipen,BapMTeanaﬂ OEHKa MOXXET BbIMNOJIHATECA C NPUMEHEHUEM
HUNCXOAALLENO N BOCXOAALLEIO NOAXOAOB.

» [Ipy HMCXoaglleM Noaxo[e oLUeHKa cebectoMMOoCcT HauMHAETCH Ha
VPOBHE CUCTEMBI: PaCcCMaTpUBatOTCA (MYHKLIMOHA/IBHbIE
BO3MOXXHOCTH MPOrPaMMbl B LIEJIOM U TO, KaK 3TV BO3MOXXHOCTM
PEANN3YIOTCA MOCPEACTBOM (DYHKLMM BOMEE HUBKOFO YPOBHS.

» Bocxoadlmm noaxoa HauMHAETCS Ha YPOBHE CUCTEMHbIX
KOMMOHEHTOB. CncteMa pasbmBaeTcd Ha KOMIOHEHTbI U
OMPEeAenstoTca 3aTpaTthbl Ha Pa3paboTKy. KaXKaAoro U3 HUX. 3aTeEM
3T 3aTPaTbl CYMMUPYIOTCA A/ ONPEAENEHNS NOAHON CTOMMOCTY
NMpoeKTa.

HenoctaTky BOCXOASLIERO NOAX0Aa SBASIOTCSA AOCTOMHCTBAMU
HUCXOASLLEro 1 HaobopoT.

[Ana paboTbl ¢ 60bLWNMN NPOEKTaMn HeoBX0AUMO NPUMEHUTL
HEeCKONbKO METOA0B OLIEHNBaHNS cebecToMMOCTN AN WX
MocneayrLero CpaBHeHs.



ANFOPNTMNYECKOE MOAENNPOBaHME
CTOUMOCTWH

ANFOPUTMUYECKYHO MOAESb CTOMMOCTY MOXXHO MOCTPOUTD C
MOMOLLbIO aHaNM3a 3aTPaT M MAaPaMETPOB Y Ke paspaboTaHHbIX
NPOEKTOB.

B oblem cayyae dopmyaa Ans BblYMCAEHUS aArOPUTMUUYECKON
OLIEHKW CTOMMOCTM 3aMMCbIBAETCS CAEAYOLLIMM 00pa3oM:

3aTpatbl = A X pasMep x M,

rAE A — MOCTOSHHBIN KOSMMULINEHT, KOTOPbIV 3aBUCUT OT
OpraHn3aL1 BbIMOMHEHNS MPOEKTa, MOKa3aTeENb Pa3Mep MOXKET
COOTHOCUTBLCS NNB0 € padMEPOM KoAa NMPorpamMmmel, MnMbo C
(OYHKLMOHA/IbHOW OLIEHKOW, BbIPa>XEHHOW B KOJIMYECTBE
OOBEKTHBIX WAN MYHKLUMOHAMbHbIX TOYEK,



ANTOPUTMUYECKOE MOAENNPOBAaHNE CTOVMMOCTH

Moaenb COCOMO

STa MOAE/lb OCHOBaHAa Ha OMbITE pPeanu3aumy MHOTMX MPOrpPaMMHbIX
NpoekToB. OHa co3aaHa nmyTeM cbopa AaHHbLIX O 60JbLIOM KOMNYECTBE
NMPOEKTOB M aHannsa 3Tov MHMopMaLIni.

J10CTOMHCTBA MOAESN:

> STa MOAESb MMEET XOPOLLUYIO TEXHNYECKYIO AOKYMEHTAUNIO,
o6L1ea0CTYNHA,CYLLUECTBYIOT
KOMMEPYECKNE MPOrpaMMHbIE CPEACTBA €€ NOAAEPKKMN.

> Moaenb nony/aspHa W LIEHNTCA CPeAV LUMPOKOLO Kpyra
MoJib30BaTenemn.,
> OHa mpoLuna AOCTAaTOYHO AOATNN MYTb PAa3BUTKS CO BPEMEHW

nepBoro nosdenieHns B 1981

roay, 6b1na ycoBeplleHCTBOBaHa Ans pa3paboTtku MO Ha s3bike Ada,
rnocneaHss

Bepcus Moaenu onybankoBaHa B 1995 roay [44].



ANFOPUTMNYECKOE MOAENNPOBaHNE CTOVMMOCTH

Moaenb COCOMO

Mogenb COCOMO oxBaTbIBaeT TpY YPOBHS.

YPOBEHb NMpPeABapUTebHORO MPOTOTURNPOBaHNA. g
onpeaeneHns HeobxoaAnMbIX 3aTPaT OCYLLECTBISETCH OLEHKa
PasMepa CUCTEMbI Ha OCHOBE OOBLEKTHBIX TOYEK MPOTOTMMA.

YPOBEHb MPEABAPUTENBHORO MPOEKTUPOBaHNS. STOT YPOBEHD
NMPEeAyCMaTPUBAET OKOHYaHWE PaboThbl Had CUCTEMHbIMY
TPEOOBaHNAMN W, BO3MOXXHO, Haj, Hauya/ibHbIM MPOEKTOM
apPXUTEKTYpPb! MPorpamMmmbl. OLIEHKa 3aTpaT Ha 3TOM YPOBHE
OCHOBaHa Ha (PYHKLMOHANbHbIX TOYKAaX, KOTOPbIE 3aTEM
MEPECUNTHIBAIOTCA B KOMMYECTBO CTPOK KOAA MPOrpPaMM.

[ocTapXUTEKTYPHbIA YPOBEHb. [locie pa3paboTky apxXUTeKTypbl
CUCTEMbI CYLLECTBYET peasibHash BO3MOXXHOCTb AOCTAaTOYHO
TOYHO OLIEHUTb PasMep MPOrpPaMMb.



AJ'IFOpl/ITMl/I‘-IeCKl/Ie MOAEJIN CTOMOCTU B
[1JIdHNPOBaHWI NMPOEKTA

AJ'IFOpVITMMLIeCKMe MOAEJIN CTONUMOCTU MNMPUMEHAIOTCA AJIA
CPaBHEHWSA PaA3JINYHDBIX MHBGCTMLI,MVI B LEJIAX CHUXXEHUA
CTOMMOCTI MNMPOEKTA.

CTonMOCTb [POEKTA CKJIaAbIBAETCAH N3 TPEX KOMIOHEHTOB.

> CTOMMOCTb LieieBbIX annapaTHbIX CPEACTB, Ha KOTOPbLIX byAeT
(MYHKLUNOHMPOBaThb pa3pabaTtbiBaeMas cncrema.

> CronMocTb MAaTdopMb! (BblYNCANTENBHASA TEXHMKA MI0C
MPOrpaMMHOE OBecrneyYeHne), NCHoab3yEMON Al pa3paboTky
CUCTEMB!.

> CTonMOCTb 3aTpaTt Ha pPa3paboTKy CUCTEMB!.



A}'IFOpl/ITMl/I‘-IeCKl/Ie MOAEJIN CTOMOCTU B
[1JIdHNPOBaHWI NMPOEKTA

CToMMoCTb NPorpaMMHOro npoAaykta (SC) BeluMcnsgercs
creayoLlmm obpasoM:

SC = oueHka 3atpaT X RELY x TIME x STOR x TOOL x EXP X
$15000.



[poACMKUTENBHOCTD MPOEKTA Y HAEM
NepcoHana

MeHemKepbl MPOEKTOB AO/KHbI ONPEAeNTb ANMNTENBHOCTb
BbINO/IHEHNS MPOEKTa (T.€. COCTaBNTb BPEMEHHOM FPadUK
PaboT) ¥ BpeEMS Hayasia HaviMa NepcoHana Ans
HEMoCpPeACTBEHHOW PaboTb!.

Pacnpeaenss NporHo3MpyeMbIe 3aTpaThl Ha Ppeanv3almio NPoeKTa,
HE MOXXEM TOYHO 3HaTb, CKOMbKO YE/I0BEK HEOOXOANMO
BK/IIOYMTb B KOMaHAY. paspaboTunkoB. Yacto Habop
NMPOrPaMMUCTOB MPONCXOANT MO MPUHLMMY OT MEHBLUERO K
6o/bLLIEMY C MOCAEAYIOLINM MOCTENEHHbBIM YMEHbLUEHNEM NX
YMC/IEHHOCTM.



Bornpockl

Kakoe MecTo 3aHMMaeT oleHKa crouMmocTy 10 B )XM3HEHHOM
LIMKJIE N KaQKOIo ee 3HauyeHne B HEM? K KaKUM MOC/IeacTBUSIM
MOIYT MPUBECTY OLUMBKM Ha 3Tarne oLeHkn crommocty [107?

Kakoyn dakTtop, no Ballemy MHEHMIO, Hanbonee
HEmpeackasyeMm npu oLeHke cronMocty 10?

Kak Bbl AyMaeTe, Kakne eLLE AENCTBUSA MOXXET NPEANnpPUHSTD
MEHEMKEP NPV MPEBLILLIEHNN MAAHUPYEMBIX 3aTpaT Ha [107?

Kakne cnocobbl OLIEHKM MPOU3BOANTENBHOCTI TPyAa
nporpaMMucTa Bbl cuntaeTe Hanbonee aaekBaTHbIMN?

Kakne natochl U MUHYChI Y METOAA OLIEHKM cTtomMocTy MO -
<BbINFPaTb KOHTPAKT>»?

Kakue nmocneacrensi BO3MOXXHbI MpUY OKaTun rpaduka paboT
00 MMHUMYyMa? Kak nx nsbexarb?



PaspaboTka nporpaMMHOro
obecrneyeHns
(Software Engineering)

YacTtb 8. YnpaBieHne KauyecTBOM



CopeprxaHue

. KaUecTBO NporpaMMHOro NpPoAyKTa

. [lpoLecc ynpaBieHna KadyecTBoOM NpPOorpaMMHON0 NMPOAYyKTa
. CraHgapm ISO 9000

. Buabl CTaHAapPTOB

. CTaHAapThl Ha NPOAYKLUMIO U MpoLecc pa3paboTku o
. CoBeTbl MeHeKkepy Mo KauecTBy

. CTtaHOapThl Ha TEXHUYECKYIO AOKYMEHTAUNIO

. CTpyKTYypa MniiaHa obecrneyeHns Kayecrsa

. KOHTPOJ1Ib KayecTBa

10. NpoBepkn KayecTBa

11. I3mepeHune rnokasatenen [llo.

12. [1poLecc nsMepeHns

13. [lokasaTenu nporpaMMHOro MpPoAyKTa.
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KayecTBO nporpaMMHOro NpoayKTa

KauecTBo nporpaMMHOro npoaykTa A0/MHKHO COOTBETCTBOBATb

HEKOTOPbIM TEXHNYECKMM TpeboBaHMSM. 34eCb BO3HUKAET psia
npobnem:

1. TexHuyeckne TpeboBaHus.

[0MKHbI OAHOBPEMEHHO YAOBNETBOPATb MHTEPECAM W 3aKa3yuKa U
pa3paboTtymka (H-p, yaAob6CTBO CONPOBOXAEHUS).

2. Cno)HOCTb B OnpeaeneHnn n n3MepeHnn rnokalaTesien KayecTsa.
(H-p, NepeHOCMMOCTb,ya0bCTBO CONPOBOXXAEHUS U 3PDEKTUBHOCTD)
2. CnoXHOCTb B CO3AaHMM cneumdukaumMm NnporpaMmMHOro npoaykTa.

[MonHoTa cneumMduKaumm He rapaHTUPYET MoyYeHME
BbICOKOKQUECTBEHHOIO NPOrpPaMMHOro NMpoAyKTa.



[IpoLiecc yrnpaBAeHna Ka4yecTBoM
NPOrpamMMHOro NPoAyKTa

YnpasneHne KayecTBOM npearnonaraeT BO3MOXXHOCTb HE3aBUCMMOr0 KOHTPOSIS 3a
npoueccoM paspabotku MNO. CaM xe npouecc yrnpasieHns Ka4eCTBOM COCTOUT
N3 Tpex OCHOBHbIX BUAOB AeSATENIbHOCTU:

1. ObecneyeHune kayecTBaa.
OnpeneneHne MHOXECTBa OpraHM3aLUMOHHbIX Npoueayp 1 CTaHaAapToB.

2. [lnaHMpoBaHWe Ka4yecTBa.
BbligeneHne nogMHOXeCTBa CTaHAApPTOB M Npoueayp U ux agantaums K
AaHHOMY MPOEKTY.

3. KoHTponb KayecTtsa.
[poBeaeHNe MEPONPUATUIN MO BbINMOSIHEHNIO HOPMATUBHBIX NpoLeayp
N CTaHAAPTOB KayecTBa BCEMU YieHaMU rpynnbl pa3paboTyUmMKoB.



[IpoLiecc yrnpaBAeHna Ka4yecTBoM
NPOrpamMMHOro NPoAyKTa

Ocob6eHHOCTM MPOLIECCa YNPABEHNS KaUECTBOM:

> KOHTpO/bHbIE MPOEKTHbIE 3N1eMEHTHI B npouecce pa3paboTku MO aBnsawoTCS
OCHOBOW KOHTPOJIA KayecTBa. ITO AAET BO3MOXXHOCTb CBOEBPEMEHHOIO
nony4vyeHns MHpopmauum o npobnemax n TpyaAHOCTSX.

[Mpouecc
paspaboTku MO
(D1) (D2) (D3 (D4) ,
[Mpouecc
yrnpaBneHus
Ka4yeCTBOM
A A A () ,
N4
CTaHzapThi 1 MnaH OTyeTsbl Mo
obecneyeHns KOHTPOSHO D- KOHTPOJIbHbIE MPOEKTHbIE
MPOLIEAYPb! KayecTBa KayecTBa 3/1eMeHThI

>KOMaHaa KOHTpONs 3a KQYeCTBOM He A0/MKHa OblTb CBSA3@Ha C rpynnow
pa3paboTUmMKOB.



CraHaapt ISO 9000 v ynpaBieHne
KauyecTBOM

ISO 9000- 370 LIebIv psiA BCEBO3MOXXHbIX CTaHAapPTOB, NPUHNUMAEMBbIX
33 OCHOBY Pa3BUTUSA CYCTEM YNpaBieHUS KaueCTBOM.

Mopenun obecneyeHus
kayectsa ISO 9000

CywecTsytoT
B Buae v
PykoBoACTBO
OpraHunsauum
Nno KayecTey

/4)11 b3yeTcs ANSO3AaHNs

MNnaH obecneyeHns
KayecTBa npoekTa 1

OOKYMEHTauUud

MNnaH obecneyeHns
KayecTBa npoekTa 2

pouecc obecneveHus
KayecTBa

CywecTByeT B BMae

A 4

YnpaBneHue
KayeCTBOM MpoeKTa

MNnaH obecneyeHns
KayecTBa npoekTa 3

A




CraHAapThl Ha MPOAYKLUMIO 1 MPOLIeCC
paspaboTku 1O

CTaHaapThbl Ha
NMPOAYKLMIO

CtaHpapTthbl Ha npouecc paspaborku MO

dopMa nepecMoTpa
apxutekTypsl 10O

PYKOBOACTBO MO MPOBEAEHNIO NEPECMOTPA
apxutekTypsl [0

CTpyKTYpa CUCTEMHbIX
TPEOOBAHUM

[IpeAcTaBAeHnE AOKYMEHTALMY O HOPpMaThBaM
ESC

dDopMaT 3aro/ioBKOB MporpaMm
v npoueayp

[IpoLiecc Bbinycka Bepcun 10

CTunb nporpamMmMmpoBaHmns
q3blka JAVA

[poLIECC YTBEPXKAEHWNS MIaHa peanvsaumm
NPOeKTa

dDopmMaT naaHa peanmsaumn
MPOEeKTa

[IpoLIecc KOHTPOAS U3MEHEHNN

(DopmMa 3arnpoca Ha M3MeHeHne

[pOLIECC PEFMUCTPALINN BbINMOIHEHWNS TECTOB




CoBeTbl MEHEMXEPY MO KaYecTBY

1. Heobxoammo BoB/ieYyb NMPorpaMMUCTOB B pa3paboTKy
CTaHgapToB. OnncaHue CTaHAapTOB AO/MKHO CoAepXaTb
HE TONbKO U3N0XXEHNEe HOopMaTMBa KadecTBa, HO U
ob6bACHeHNe HeobXxoaMMOCTN BblbOpa MMEHHO ero.

2. PerynapHo npocMaTpuBaTb M OOHOBNSATH CTaHAAPTHI,
KOTOpblE 3aTEM MOMELLAOTCA B CMPaBOYHUK
opraHu3aLuu.

3. MopyMaTb, Kak obecneynTb NOAAEPXKKY CTaHAApPTOB
NpOrpaMMHbIMN CpeACTBaMuM Be3AE, MAE TONIbKO MOXHO.



CraHAapTbl Ha TEXHUYECKYIO
AOKYMEHTaLNIo

CTaHAapTHbIE AOKYMEHTbI MMEIOT YETKYH MOC/AEA0BATENBHYIO
CTPYKTYPY, VX JIEFKO YMNTaTb U BOCHPUHNMATb.

BblAeNatoT Tpy OCHOBHbIE TWMAa CTaHAAPTOB Ha AOKYMEHTALMIO:

1. CraHAaapTbl Ha MPOLIECC CO3AaHNS AOKYMEHTALN.
OnpeaensoT Cnocob Co3AaHNa TEXHUYECKON AOKYMEHTaLIMM

2. CTaHAapThl Ha AOKYMEHT.
OnpeaensioT CTPYKTYPY. U BHELLIH BUA.

3. CraHAapThl Ha 06MeH AOKYMEHTaMW.

[[apPaHTUPYHOT COBMECTUMOCTb BCEX S/TIEKTPOHHbIX BEPCUIA
[IOKYMEHTOB.



CTpyKTYypa MiaaHa obecrnevyeHnss KadecrBa

B nnaHe obecneyeHns kauyecTBa OTObpaXkatoTcs cTaHAapTbl Hanbonee noaxoasLme
K co3aaBaemoMy [10. lNpennaraerca cnenyowlas CTpyKTypa nnaHa:

1.

[lpegcrasieqnme npogykTa.

OnuncaHue npoayKTa, HAMEYaeMbI PbIHOK ero cobiTa, a TakKe OXXMAAEMbIE
CBOWCTBa.

[l71aHBI BBIMTYCKE MPO4YKTA.

Ha3HayeHne KpanHMX CPOKOB BbIMyCKa BEPCUN MPOrpaMMHOro NpoayKTa,
pacrnpeaeneHme OTBETCTBEHHOCTM 3a ero pa3paboTky u ob6cnyXmBaHue.
OnvcaHus rpoLieccos.

[peacTaBneHne npoueccos pa3paboTkn 1 ob6CnyXnBaHNs MNporpaMMHOro
NpoAyKTa B Xo[e BbIMNOMHEHUS] MPOEKTa U YNpaBneHUs UM.

L{esim kadecTBa.

[MnaHbl U Uenn obecrneyeHns kavyecTsa NpoAyKTa, BKOYAs onMcaHne Hanbonee
BaXXHbIX €ro XapakTepucCTuK.

PuUcku m yripas/ieHNE PUCKaMA.

OnucaHmne OCHOBHbIX BUAOB PUCKA, KOTOPbIE MOryT OKa3aTb BNUSHWE Ha
YPOBEHb Ka4yecTBa NPOAYKTa, U MepornpusaTUs, Harnpas/ieHHble Ha CHUXeHue
PUCKOB.



KOHTPO/Ib KaYecTBa

[IpOLIECC KOHTPOJIS KAUECTBA MMEET CODCTBEHHbLIV HAbop
NpoLEeayp 1 OTYETOB, KOTOPLIE MOIYT ObITh
VICMOJIb30BaHb! B npoLecce pa3paborku [10. OHM AOMHKHBI
NMETb YETKYIO CTPYKTYPY.

BblAendor ABa B3aMOAONOAHAOLWMX MNOAX0Aa K MPOLIeccy.
KOHTPOJIA Ka4ECTBA.

1. ['pynna pa3paboTunKkoB aHaAN3PYET AOKYMEHTALMIO,
COMPOBOXXAAOLLYH MPOrPaMMHbIV MPOAYKT, NPOBEPSET
COOTBETCTBME AOKYMEHTa CTaHAapTaM.

2. [lporpaMMHbIV NPOAYKT M Ero AOKYMEHTALMS
MPOBEPSETCS CreLnaibHON KOMMIbIOTEPHOW MPOrpaMMoMn
Ha ero COOTBETCTBME CTaHAapPTY.



[IpOBEPKN KaUeCcTBa

B npoBepKy BK/IlOYEHA Fpymnna CNeumnannucToB, KOTOpble U3yYatoT
OTAENbHbIA 3Tan UK npoLecc pa3paboTku B LenoM. B Tabnuue
npeAcTaB/ieHbl HEKOTOPbIE TUMbl MPOBEPOK.

Tvin NpoBEpKMu

OCHOBHas Lenb NpPoBEepKn

VIHCREKUWNS CTPYKTYpPb! U1
NPOrpPaMMHOrO Koaa
CUCTEMb!

BbIsBUTE OLLIMGKM B TPEDBOBaHMSIX, B CTPYKTYPE
1 MPOrpPaMMHOM Kofe. [1poBepka MpOBOANTCS B
COOTBETCTBMM C TEXHO/IOFNYECKON KapTOM
BO3MO>XHbIX OLLUMOOK

[IpoMeXxyTOYHbIE NMPOBEPKM

[IpeAocTaB1Th OTYET O XOAE BbIMOHEHWS
NPOEeKTa.

[IpOBEPKN KaYecTBa

AHa/IM3 KOMMNOHEHTOB MPOAYKTa U
AOKYMEHTaUMN Ans BbISBAEHUS
HECOOTBETCTBUS MeXAy CrneLndUKaLnen 1
CTPYKTYPON CUCTEMB!.




I3MepeHne nokasareneun Mo

VISMEPEHNE — MOMYUYEHME UNCIOBbIX 3HAUEHM ONPEAENEHHbIX
MOKa3aTeAen MporpaMMHONO MPOAYKTa WM MPOLIECCa Ero
Pa3pPaboTKN.

[lokazaTeny nporpaMMHOLR0 06ecrHeYeHss— ST0 KOIMYECTBEHHbIE
NOKA3aTENN, KOTOPbIE MOXHO UBMEPUTH 1 KOTOPbLIE
XaPaKTEPU3YIOT MPOrPaMMHYHO CUCTEMY, MPOLIECC PA3pPaboTKM
[0 1Ay COMNpOBOXAAIOLLYIO AOKYMEHTALIO.

[lokazateny AensTcd Ha ABa BUAQ: KOHTPOMbHBIE U
NPOrHO3MpPYEMble. KOHTPOMbHbIE NOKAa3aTeNN 0ObIYHO
COOTHOCATCS C MpoLeccoM paspabotkuy MO, a NporHo3MpyEMbIE
— C FOTOBbIM MPOrPaMMHbIM NPOAYKTOM.



[[ipoLiecc nsMepeHns

[IpoLiecc n3MepeHns nokasarenen 0O, KOTopbIM MOXET bbiTb
YaCTbt0 KOHTPOS KaYeCcTBa, MOKa3aH Ha PUCYHKE.

Bbibop AHanus

rnokasaTesneu aHOMaJIbHbIX
ANS N3MepPEeHUst KOMIMOHEHTOB

OT60p OnpegenexHue

CUCTEMHbIX dHOMaJ1bHbIX
KOMIMOHEHTOB AaHHbIX

N3mepeHune
rnokasarenemu
KOMMOHEHTOB




[[IpoLIecc N3MepeHns

[IpoLiecc N3MepeHnii COCTONT M3 MSATN OCHOBHbIX 3TaroB.

1. Bbibop nokasatenen ans M3MepPEHWS.
OnpeaensgroTcd U3MepseMble MNoKasaTenn
2. OT60p CMCTEMHBLIX KOMINOHEHTOB.
YacTo coBceM HeobsI3aTeNbHO OLIEHVBATh MOKA3aTEAN
BCEX KOMMOHEHTOB MPOrPaMMHON CUCTEMB!.
3. VI3MepeHne nokKasaTenen KOMNOHEHTOB.
OTO MPOLIECC M3MEPEHNS 3HAYEHM BbIOPaHHBIX
NMoKasaTeNen ansi 0TobpaHHbIX KOMMNOHEHTOB.
4. OnpeaeneHne aHoMalbHbIX AaHHbIX.
3HAYEHMS NBMEPEHHbIX MOKA3aTENEN HY>XHO CPaBHWUTH
MeXxay. cobon 1 C MpeabiayLIMN U3MEPEHNSIMN, 3aHECEHHBIMM B 633y AaHHbIX.
5. AHann3 aHOMa/lbHbIX KOMMNOHEHTOB.
OnpeaenvB KOMMNOHEHTLI C aHOManbHbIMU MoKasaTenaMm, ux cneayet
N3yunTh A4 BbIABIEHUSA BO3SMOXXHOIMO OTPULIATENBHOIO BANAHNA Ha
KQUeCTBO MPOrpaMMHOro NpoAyKTa B Le/ioM



[[lokazaTeny nporpaMMHOro NpoAyKTa
[loka3aTeny NPorpaMMHOro NMPOAYKTa MOXXHO pasAennTb Ha
ABad KJlaCCad.

1. AnHaMnyeckne nokasartenan, KoTopbie UBMEPAIOTCA B MpoLecce
BbIMOMIHEHNA MPOrpaMmbl.
OTHOCUTENBHO JIEFKO U3MEPUTb BPEMS BbiNMOJIHEHNS
OMNPEAENEHHBIX PYHKLUMN 1 OLIEHNTb BPEMS, HEOOXOANMOE A4
3anycka CUCTEMbI .

2. CTaTnNYecKkne rnokasaTein, KOTOpble OTPaXkaloT CTaTUYEcKme
MPEeACTaBAEHNS CUCTEMbI, HAMPUMEP CTPYKTYPY, MPOrpaMMHbIN
KoA Wan AOKYMeHTauuo. CtaTtyeckmne nokasartenu,

KaK MpaBu/io, MMeloT OTAa/IEHHOE OTHOLLEHne K
KauecTBeHHbIM XapakTepuctmkam [10.



Borpochk! A9 KOHTPOoAs

Kaknmn kadectBamMyn AoMkKHa 06aafaTth CMCTeMa A5 YAobCTBa ee
CONPOBOXAEHNS?

Kak nsbexarb cuTyaLlun, KorAaa nosib3oBaTenb HEA0BOEH
kayecTtBoM 10, HO OHO MOMHOCTbIO COOTBETCTBYET CRELNdUKaLNN?

MO>XHO /N He CclieAoBaTh BCEM MyHKTaM ClpaBOYHWKa CTaHAApPTOB
1O, 1 KTO AOJI>KEH 3aHUMaTbCA 3TUM BOMPOCOM?

15 Kaknx CUCTEM LIENecoobpa3HO NPUMEHSATL MPOBEPKY KaYyecTBa
FPYMANON CAEUNaNNCTOB, a KOrda aBTOMaTN3NPOBAHHOW OLIEHKOM
kayectBa [10?

Hy>XHO /i1 OLIEHMBaTb KAQUECTBO MPOTOTMMNA CUCTEMbI? Ecnn aa, TO
KakVMU ANPUHLUMAAMWN HY>KHO PYKOBOACTBOBATLCA MPOBEPSAIOLLEMY?

Kak cBA3aHbl CTaTUYECKMEe N ANHaMMYecKue nokasaTeny CUCTEMbI C
oLeHKkoM kayecTtia [M0O?
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