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Pesome

[Ipr co3maHuM BBICOKOHAZEXKHBIX IIPOTPAMMHBIX KOMILTIEKCOB BaXKHOE
3HaUYeHHe KMeeT IIpaBUJIbHAs OpraHu3anus yIpaBieHus npoekramu. Cosep-
IIEHCTBOBAaHME METOAOB IIPOEKTHPOBAaHUA IIPOTPAaMMHOrO oObeclieyeHUsA U
CBA3aHHBIX C HUM IIPOIIECCOB IIPOEKTHUPOBAHUS CIIOCOOCTBYeT OITHMMU3AIIUU
CTOMMOCTH PaspabOTKU U HOABIEHUIO IIPOrpaMM, TPeOYIOIUX HU3KHMX 3aTpaT Ha
TeXHUYeCKyI0 mognepxky. [IpaBunipHOe ympaBieHue IPOeKTHPOBaHUEM U paspa-
GOTKOI IIPOrpaMMHOrO oObeclieyeHUs IT03BOJIsLeT M30eXaTh HelpeLHaMepPeHHBIX
OIIMGOK IIPOEKTUPOBAHUA U CPHIBOB CPOKOB IIPOEKTOB, a TaK)Xe IIOBBICUTH
Ka4yeCcTBO M HAZIeXKHOCTh IIPOTPaMMHBIX IIPOLYKTOB. VIMeHHO 1o 3TO# mpuYnHe Ha
IepeJHUM IJIaH UCCIeTOBAHUI CTala BBIIBUTaThCA KOHILEIIIUA TAPDAHTUH KaueCcTBa
paspabaTsiBaeMoii cucremsl. KayecTBo paspabaTeIBaeMoil IpOrpaMMHOM CHCTEMBI B
COOTBETCTBUM C OTOM KOHIENIueil OOBABIIETCS CBOMCTBOM CHCTEMBI, KOTOpOE
IOJDKHO OBITH IIJIAHMPYEMbIM U YIIPaBJLIE€MBIM.

Kpome TOrOo cTaHOBUTCA SCHO, YTO KOJIIEKTUB Pa3pabOTINKOB JOJDKEH ObITH
TOTOBBIM K HCIIOJIB30BaHUIO IIpeAIaraeMbIX eMy MeTOOB U CPeJCTB KOJIEKTUBHOM
pa3paboTKu IporpaMMHOrO obecmedeHHA. Bo3HMKIA HeOOXOZUMOCTh OOyYeHHI
COBpPeMEHHBIM METOZaM KOJUIEKTUBHOM pPa3pabOTKH, BKIIOYAIOIIUM HaKOIUIEHHE
3HAHUN Ha OCHOBE pelleHHd IpebIIYLINX 3a/a4, UX 0000lIeHre U NpUMeHeHHe
Ha HOBBIX, paHee He PAaCCMOTPEHHBIX 3ajadax. lakum o6pas3oM, Cco3JaHHe
oOyu4aroleii/KOTHUTUBHOM  CHUCTEMBI, OYeHb  aKTyalbHas  3ajada  JJId
IIpe/IBAPUTENBHOM OLIEHKM BO3MOXKHOCTEHl OpraHM3alid a Takke OOydeHUs
IPUHIIUIIAM OPTaHU3AIMOHHOM KYJIBTYPHI.

[lenblo AMCCEPTAlLMOHHOM paboThl sBifeTcs paspaboTka (HOpMaTIbHBIX
MoJielel M METOZOB MJiA IIOCTPOEHHUSA CUCTEMBI, OOydYaioueld KOJIEKTHBHBIM
MeToZiaM pa3paboTKH IIPOrPaMMHOTO O0eCIeYeHH.

[ns [mocTibkeHWs [AHHOM LieM B [JUCCEpPTAllUM, OCHOBHOE BHHUMaHUeE
yZeeHO pelleHHIO CIeAyIoluX 3a/1a4:

e paspaboTka GpOpManTbHBIX METOZOB U CPEACTB BHYTPEHHETO IIpeZCTaBIeHuUs
3HAHWH;

e paspaboTka oOydarolleil MOJeIM IIpolecca paspabOoTKH IIPOrpaMMHOTO
obecrieyeHN;

® UCIONB30BaHHWE JUHAMHUYECKOTO IIOJXOZJA K M3YYEHMIO IIpoliecca paspa-
60TkM mporpaMMHOro obecmeueHus Ha 6ase mogzenu CMM (Capability

Maturity Model —Mogens 3penoctu BosmoxHocTelt);

e T0CTpOoeHUe 0a3bl JAHHBIX U 0a3bl 3HAHUH IIPOIECCOB;
® OpraHM3alUs JUAJIOTA C II0JIh30BaTEIEM

B paGote mnpeznyioxeHO mpoueccsl OOydYeHUs OIKCHIBATH JIaOMPUHTHOI
bopmanpHO KOMOWHAaTOPHONH  MOJENbl0, KOHKPeTH3aIus KOTOpOil  zaeT
KOHKpeTHble 33a/a4il OOydYeHWs TIIOZ PpasHeIMKM yraamu. JIjgg BHeIIHero
IIpeJICTaBlIeHUs 3HAaHWU IPeJJIOKeHO HCIOIB30BaHHE OOBEKTHO-OPUEHTHPO-
BAaHHOTO, NPeLyCMOTPEHHOIO MJIsf aHajlWu3a U IIPOEKTUPOBAHUA, YHUBEPCATHHOTO
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a3pika  MogenupoBaHua UML. [lna BHyTpeHHero TIIpeACTaBjleHUS 3HAHUM
paccMaTpUBAIOTCA KOHTEKCTHO YIIpaBIieMble CeMaHTUYeCKHe CeTH, KOTOpbBIe
MOTYT OBITH ONHCaHBI C Hcmonb3oBaHuMeM XML-a3p1ka. B KOHKpeTHBIX 3amadax
oOyueHUs A1 NPeoOpa3OBaHUA CTPYKTYPU30BAHHBIX 3HAHUIN IIPe/JIOKEH METOJ,
MOJYJIBHBIX TPaHCHOpMAIUii IpeicTaBIeHU].

Omnucana mHOpManys, HeoOXOAMMAsA [JiA 3allOJHEHHUA 0aspl 3HAHUHN U
0a3pl JAHHBIX IIPOIeCCOB. baza [aHHBIX IIPOLIECCOB COJEPXKUT MJaHHBIE IIO
IIPOU3BOAUTENIBHOCTH 3aBEPUIEHHBIX IIPoeKToB. OHa BKIIIOYaeT JaHHbIe II0 PUCKAM,
TPYZOEMKOCTH U ee pacIpeie/ieHUIo, OIINOKaM U UX pacipeseneHuio, pazmepy 110
U JAPYyTHM XapaKTePUCTHKAaM IIPOeKTOB. MeHemkep IIpOEKTa MOXET Jydlle
CIUTaHMPOBATh CBOM IIPOEKT, €CIW HMeeT IOCTYII K OIIBITY, HAaKOILIEHHOMY B
3aBepIIeHHBIX IIpoekTax. VHGpacTyKTypa IIaHMPOBAaHUA IIPOEKTa IIOMOTAeT
3 PeKTUBHO COOMpATh JaHHBIE U IIOJyYeHHbIe YPOKH M JeJIaTh UX NOCTYIHBIMU
IJI MEHeXKePOB IIPOEKTOB.

PaccmaTtpuBaercs mporecc pa3pabOTKH IPOrpaMMHOTO OOecIedyeHHA B
nuHamuke. Ilpennmoxeno xommiekcHoe wucnons3oBanne CMMI (Capability
Maturity Model Integration — MurerpupoBannas Mogens 3penoctu
Bosmoxwnocreit) u PSIM (Process Simulation Modeling - WmuramuonHOe
MogenupoBanue IlpomeccoB) Mogenell B KOTHUTUBHOM CHCTeMe, IIO3BOJIAIOLIEe
COCPeZOTOYMTHCA HA AMHAMUKE pa3pabOTKH IPOTPaMMHOIO 00ecIieyeHN I, a TaKXKe
Pa3BUTHUH U BeJJEHUU CUCTEM.

Ob6yyaromas u TectTupyomas cucrema Ha 6asze mogenu CMM mosxeT ObITH
HCIIOJIB30BaHA II0 KpaliHel Mepe CleAyOmUMY 4-MA KaTeTOPUIMU CIIeIaINCTOB:

- rpynma oueHKu opraHusanuu (Assessments Team) — mud BbIABIEHUA
CHJIBHBIX U CIa0BIX CTOPOH OPTaHU3AIUU;

- rpymma oneHku KoHTpareHToB (Evaluation Team) — g BeIABIEHUS pucKa
IIpU BIOGOPE KOHTPAreHTOB U /I OTCJIeXKUBAHUA KOHTPAKTOB;

- PYKOBOJMTENIN U TEXHUYECKUIl IIepCOHAT — AJIS OHUMAaHUA AesSTeIbHOCTH
10 IUIAHUPOBAHUIO W IPETBOPEHUIO B JKU3Hb IIPOTPAMMEI  COBEp-
IIEHCTBOBAHUA IIPOLIECCA B X OPTaHU3AIIY;

- TPyIIIa COBEpIIEHCTBOBAHUA IIpoIecca — KaK PyKOBOZCTBO B CBOUX
TeNCTBUIX.

[is peanusanyuu WHXeHEPHBIX aCIIEKTOB CUCTEMbI U IIPOEKTHUPOBAHUY Ga3bl
ITAHHBIX UCIIOIb30BaHbI TporpaMMHble mpoxykTel Microsoft Visual Studio Team
Foundation Server u Microsoft SQL Server.
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Abstracts

Creation of software complexes with high reliability, the correct
organization of project management has high importance. Perfection of software
design methods and associated design processes promotes optimization of expenses
due to low technical support costs. Correct management of software design and -
development helps to avoid inadvertent design errors and failures in meeting
deadlines, while at the same time raises quality and reliability of the software. For
this exact reason, the concept of quality assurance of the developed system has
been put forward of the research. In accordance to this concept, quality of the
developed software system is said to be its characteristic and has to be plan able
and manageable.

Besides, it becomes clear, that the team of software developers should be
ready to use offered methods and instruments of collective software development.
There is a necessity of training to modern methods of the collective software
development, including accumulation of knowledge based on the solutions of
previous tasks, generalizing them and applying to new problems. Thus, the
creation of training /cognitive systems is a very important task for preliminary
estimation of possibilities of the organization and training to principles of
organizational culture.

The purpose of the dissertation is the development of formal models and
methods for creation of the system able to train to collective methods of software
development.

For achieving the given goal, this dissertation prioritizes following tasks:

e Development of formal methods and means for internal representation of
knowledge;

e Development of training model of software development process;

e Use of the dynamic approach for studying the process of software
development process based on CMM (Capability Maturity Model);

¢ Construction of a database and the knowledge base of processes;

e The organization of a dialogue with the user

The dissertation offers to describe the training processes by the formal
labyrinth combinatory model, which, if specified gives concrete learning problems in
different views. For the external representation of knowledge, offered is use of
object oriented, for the analysis and projects, UML (Unified Modeling Language).
For internal representation of knowledge, contextually operated semantic
networks are considered which can be described with XML. In specific tasks of
training for transformation of structured knowledge, the method of modular
transformations of representations is offered.

Information described is necessary for populating the knowledge base and a
database of processes. The database of processes contains data on productivity of
completed projects. It includes data concerning risks, labor input and its
distribution, errors and their distribution, the size of software and to
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characteristics of projects. Project manager can plan better if has access to the
experience piled up from completed projects. Project planning infrastructure helps
to effectively collect data and lessons and make them accessible to project
managers.

Considered is the software development process in dynamics. Complex use
of CMMI (Capability Maturity Model Integration) and PSIM (Process Simulation
Modeling) is offered in cognitive system, allows concentrating on dynamics of the
software development, and also conducting of systems.

The training and testing system based on CMM can be used by at least
following four categories of experts:

- Assessments Team of the organization — for revealing strengths and
weaknesses of the organization;

- Evaluation Team of the counterparts — for revealing risks while choosing
counterparts and for tracing the contracts;

- Management and technical staff — for understanding the planning and
implementation of the perfection of process software in their organization;

- Group working on perfection of process — as a management in action.

For engineering issues of system and database designs, following software
solutions are used:
e Microsoft Visual Studio Team Foundation Server;
e Microsoft SQL Server.
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Beegenue

B mpomecce pa3paboTKu MPOrpPaMMHOTO OOECIICUCHHUsI, KOTOPOE JIOJDKHO
oTBeUaTh TpeOOBaHUSIM K KOHOGUACHIMAIHLHOCTH, IEJIOCTHOCTH M TOTOBHOCTH,
BBISIBUWINCH Cepbe3Hble MpoOieMbl. [l MX pelleHuss HEeoOXOAUM TMepCcoHal C
COOTBETCTBYIOIIMM YPOBHEM OOpa30BaHHS, MOATOTOBKOW M ombIToM. [Ipu cozmaHuu
BBICOKOHAJIC)KHBIX MMPOTPAMMHBIX KOMIUICKCOB Ba)KHOE 3HAYCHHE UWMEET WU
MpaBWIbHAs OpraHu3allysg YIpaBieHus mnpoekTamu. Ha mpakTuke mnpoGieMbl
yOpaBlIeHUS TOPa3lA0 4Yalle CTAaHOBITCS NPUYMHAMHU KpPYIICHHUS TPOEKTOB, YeM
HEYy/IaYHbIe TEXHUYCCKUE PEIICHMS.

Ilpoyeccovl, WCTONB3yeMble TpPU pa3paboOTKe, BIHAIOT HA PE3yJIbTar.
CoBeplilIeHCTBOBaHHE MPOEKTUPOBAHUS MPOTPAMMHOTO 00ECHEUeHUs M CBA3aHHBIX C
HUM TPOLIECCOB JOJKHO BECTH K CO3JaHHIO HAIEKHOTO MPOTPAMMHOTO 00ECTIeueHUsI.
Peur wmmer o mporpamMmax, KOTOpbIE NPUIAIOT HAM YBEPEHHOCTH (XOTS W HE
rapaHTUPYIOT AaOCOJIOTHOM 3alUThl OT OWMOOK M TOJHON JOCTOBEPHOCTH),
BKJIIOYAIOT B ce0s (PyHKIMM, HEOOXOAMMBIC ISl TOIACPKAHUS HAACKHOCTH Ha
JOJDKHOM YpOBHE, W 00JIaJalOT CBOMCTBAaMH, TapaHTHUPYIOUIMMH HPaBUIBHOCTH M
KOPPEKTHOCTh UX UCTOIb30BaHUs. COBEPIICHCTBOBAHUE MPOLIECCOB MPOCSKTHPOBAHUS
CIOCOOCTBYET ONTUMHU3AIUNA CTOMMOCTH Pa3pa0OTKH M TMOSBICHHUIO TPOTPaMM C
KpaifHe MaJIbIM KOJIMYECTBOM Je()EeKTOB, TPEOYIOIMNX HU3KUX 3aTPAT HA TEXHUYECKYIO
MOAJEPKKY, 4TO BieUeT 3a coOoi oOlee MOBBINIEHHWE PEmyTaluu MpOTrpaMMHBIX
MPOJYKTOB.

Kpome Toro, crarnyeckuii moaxona K mporeccaM pa3padOTKH MPOrpaMMHOTO
oOecrieueHUs, TPUMCHSICMBIH B  OOJBIIMHCTBE IPOCKTOB, JOKa3al CBOIO
HECOCTOSITENIbHOCTh B HalleM ObICTpo MeHstoniemcst mupe. [loaTromy BO3HHKaeT
HEOOXOJUMOCTh HWHOTO, OUHAMUYECKO020, TIOAXOJa K UW3YYCHHUIO IPOILIECCOB
pa3paboTKu IPOrpaMMHOTO 0OeCTICUeHUS.

JIJIs. COBEpIIICHCTBOBAHUS TEXHOJIOTHH TPOCKTUPOBAHUS pPa3padOTaH IEIbIi
P TPOLECCOB W MPOLECCHBIX Mojene. OAHAKo B HCIMOJb3YEMbIX MOJENSIX
OCTal0TCA HE PELICHHBIMU MPUHIIUIIAATBHBIC BOTPOCHI, CBSI3aHHBIE C

1. HanmaxuBaHHEeM MPOIECCOB O0yUEHUS! KOJJICKTUBHBIM METO/JaM Pa3padOTKu
IPOTPaMMHOTO 00ECTICUCHUSI.
2. Heo0X0AMMOCTBIO JUHAMHYECKOTO IMOAXO0Ja K M3YUYEHHUIO IPOLIECCOB

pa3paboTKU MPOrpaMMHOTO 00eCIeUeHHUS.



3. Hcnomp3oBaHUEM CUCTEMHOW OIUHAMHUKHU KaK METOIOJOTMHA MUMHUTAIIMOHHOIO
MOJIETTUPOBAHUS CIIOKHBIX CUCTEM

OCHOBHOW  LIENBIO  JTUCCEPTALIMOHHOM  paboThl  sBIseTCs  pa3paboTka
dbopManbHBIX MOJENell W METOAOB JUIS TIOCTPOCHHUS CHUCTEMBI, OO0ydYaromei
KOJUIEKTUBHBIM METOJIaM pa3pabOTKU MPOrPaMMHOT0 00ecrieueHus B JUHAMHUKE.

Jns  nmocTwkeHusT JaHHOW 1edM B JUCCepTallii, OCHOBHOE BHHMAaHHE
yHAeTSEeTCs PEHICHUIO CIEAYIONUX 3a/1ay:

e pa3paboTka (QOpMaANbHBIX METOJOB U CPEACTB BHYTPEHHETO
MPECTABJICHUS 3HAHU;

e pazpaboTka oOydaromieit MoJIeH mpoiecca pa3padoTKH MPOTrPaMMHOTO
obecrieucHus;

® ICIIOJIb30BAaHHE JMHAMUYECKOTO IMOAX0Jla K H3YUYEHHUIO TPOIECCOB
pa3paboTKu IPOrPaMMHOTO 00ECTICUCHHUS;

® T[OCTpOCHHE 0a3bl IaHHBIX U 0a3bl 3HAHUH MPOIIECCOB;

e OpraHu3aIus AUAJora.

B pesynpTaTe mnpOBENEHHBIX HCCIENOBAaHUN pa3paboTanbl (QopmalbHbIE
METOJIbI ¥ MOJICTTU BHYTPEHHETO IMPEACTABICHUS 3HAHMIA, CTPYKTYphl 0a3 JaHHBIX U
3HAaHUW; MeTOAbl OOyuYeHHus mpoleccaM KOJJIEKTUBHOM pa3pabOTKU € y4eTOM
CUCTEeMHON NWHAMUKUA M MPUMEHEHHUS] MOJEIUPOBAHUS K IMpolleccaM KOJIJICKTUBHOM
pa3paboTKu MPOrpaMMHOTO 00ECTICUeHUS, TUATOTOBEIE MPOIICTYPHI.

HuccepranionHas paboTa COCTOUT M3 BBEJIEHUS U 4YeThlpex IiaB. B mepsoii
rJlaBe IPOAHAJIM3UPOBAHbl CYLIECTYIOLIUE METOIbl KOJUIEKTUBHOM pPa3pabOTKH
MPOrPaMMHOTO 00€CTIeYeHHsI, PACKPhITa aKTyalbHOCTh TEMbl W TPUBENEHBI 3a7a4H,
MOJITIEKAIUE PEIICHUIO B TUCCEPTAIMOHHON padoTe.

Bo BTOpoii rmaBe mpencraBieHa (opmanbHas MoOAETb OOy4YEHHS, OMHUCAHbBI
METOJIbl TMPEJCTABICHUS 3HAHUW U pa3paboTaHbl MeEXaHU3Mbl TpaHCPOpMaALUU
MIPEJICTaBJICHUI, UCIIONIb3YyEeMbIe B MPOIECCE TMOIMOIHEHUSI 3HAHUN CHUCTEMBI, a TAK¥Ke
oreparuu Haj (parMeHTaMU CEMaHTUYECKOW CETH, CTPYKTypa 0a3 NaHHBIX U 3HAHUI
cuctembl. Kpome Toro mpemioxkeHo o0ydeHrne METoIaM KOJUIGKTHBHOW pa3pabOTKH C
UCIOJIb30BAaHUEM CUCTEMHOMN JMHAMUKH.

B Tpereil rmaBe paccMaTpuBAIOTCS WMHXKEHEPHBIE AacMeKThl pealn3aluu
CUCTEMBI, IPUBOJIATCS XapaKTEPUCTUKH MIPOEKTa U JeaeTcss 0030p obnactel 3HaHUM

IO YIPABJICHUIO IMPOCKTAMU W IMPOLCCCOB YIPABJICHHUA IMMPOCKTAMH, d TAKKC HIOAHCHI
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KOJUICKTUBHOMW pa3paboTku ¢ ucnosb3zoBanueM MS Visual Studio Team Foundation
Server (TFS).

B derBeproli rnaBe NPUBOAUTCS IPAKTUYECKas peaau3anys OCHOBHBIX
MOJIOKEHUN padoThI, pa3paboTaH CIHCOK MPOIECCOB, HEOOXOAMMBIX ISl 3aIIOTHEHUS

0a3bl MPOIECCOB CUCTEMBI.
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1. Amnanus 3amavyu MOJeIUPOBAHUA IpoLecca O0ydeHuss

MeTOoZaM paspaboTKH IIPOrpaMMHOro obecrieyeHu A

1.1. IlocTaHOBKa 33Ka4y ¥ aKTyaJIbHOCTH

Bo BceM mMupe 0KOJIO MOJIyMUIJIMOHA MEHEKEPOB MPOEKTOB BBIIOJIHAIOT
NpUOIM3UTENIBHO MWUIMOH IPOrPaMMHBIX IPOEKTOB B TOJ, IPOU3BOASL
mporpaMMHOe oOecrieueHne oomed ctomMocThio B $600 mupa. MHorue U3 3THX
IIPOEKTOB HE YJOBJETBOPSAIOT OKUAAHUS 3aKAa3YMKOB IO KauyecTBY, B JIPyI'MX HE
ynaercs  paspaborath mnporpammHoe obOecrieuenue (I1O) B cooTBeTcTBUH €
OIO/DKETOM H B YCTAaHOBJICHHBIC CpPOKH. B omHOW  aHamuTHYeckod pabote
BBICKa3aHO MHEHHE, YTO MNPHOIM3UTENBHO TPETh BCEX IPOEKTOB IPEBBIIIAET
CTOMMOCTb U OTCTAeT MO0 cpokaM Oosiee yem Ha 125%.

MHorue ys3BUMBIE MECTa MOSBISIIOTCS BCIEICTBUE OLIMOOK, KOTOpBIE
HETpeTHaMEPEHHO BO3HUKAIOT NPU MPOSKTHPOBAHUHU U pa3pabOTKe MPOrpaMMHOTO
obecrieuenus. CorjacHo aHanm3y, BbIMoaHeHHOMY crenuanuctamu CERT/CC,
MOSIBJICHHE OOJBIIMHCTBA YSI3BUMBIX MECT 00yClIOBJIEHO oOmmMu npuunHamu (10
TaKUX MPUYUH MOPOXKAAT OKOIo 75% Bcex «Opemieil»), mpuyeM HCTOYHUKAMU
O6omee 90% yA3BUMBIX MECT SIBIISIIOTCS HM3BECTHBIE THIBI JeQeKTOB. bynem
TPAKTOBaTh MOHATHE «Ae(EKT» IUpe, OTHOCS K HUM BCE TO, YTO OOYCJIaBIMBAET
HEOO0XOIMMOCTh KaKUX-IHOO M3MEHEHUI MpoayKTa (BHE 3aBHCHMOCTH OT TOTO,
CB3aHO JM  3TO C  HECOOTBETCTBUEM  TpeOOBaHMAM,  HEyJIauyHBIMHU
KOHCTPYKTOPCKAMH  PEIICHUSMH, HEJIOCTaTOYHBIM YPOBHEM HAJIEKHOCTH U
ya100CTBa UCTIOIB30BAHMS HIIA C OIIMOKAMHU KOJTUPOBAHHS).

[Ipy MCHONB30BAHMU CETOJHSAIIHUX TEXHOJOTHUH Pa3paboTKU Ha KaKIylo
TBICAYY CTPOK HOBOTO WJIM M3MEHEHHOT'O KOJa MPUXOJIUTCS, KaK MpaBmio, ot 1 10
7 nedexToB. B THTMYHBIX COBPEMEHHBIX CUCTEMAX, COJEPKAIIUX MUJLTHOHBI CTPOK
KoZa, HWMeTCA Thicsiun JAeekToB. EcTecTBEHHO, Takoe MpOrpaMMHOE
obecreyeHne peAKo TapaHTUPYeT HaAeKHOCTb. [l co3maHust NEHCTBUTENBHO
Ha/JIeKHOTO0 M KAayeCTBEHHOIO MPOrpaMMHOI0 00eCHedeHus OpraHu3alusiM
HE00XOIMMO COKPAaTUTh Ha OJIMH-/IBA TIOPSIIKA YHCIIO Ae(PEKTOB B CielU(DUKALUAX,

OLIMOOK MPH MPOEKTUPOBAHUH U PEATIU3ALINH.
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3a Ommxaitmme 20 jmet ObutH pa3paboTaHBl HECKOJIBKO OOIIUX METOIOB
co3manusa  mporpammubix  cucteM  (CtpykrypHoe  IIporpammupoBanue,
CrpyxrypHbiit AHanu3, O0bekTHO-OpHUEHTUPOBAHHBIN CTUIIb B IPOSKTHPOBAHUHU U
KOJAMPOBAHUH U IIP.) U MOLIHBIX HHCTpyMeHTanbHbIX cpeacTs (UNIX, APSE, C++,
Forthe,... CASE). Ilpu »TOoM cuuTasoch, 4YTO, OBJAJEB STUMHU METOAAMH U
CpeaCcTBaMH, JIt000i1 KOJIJIEKTUB Pa3pabOTUMKOB CIIOCOOEH 00ECIeUUTh MOTPEOHYIO
MPOU3BOIUTENLHOCTh TP 33JaHHOM YpPOBHE KauecTBa CO37aBaEMOTr0 MPOAYKTA.
OpHako, Kak JIETKO BMJIETh, HHMYErOo JTOr0 peanpHO He mpoucxomwio. Ilo-
MIPEKHEMY CPOKHU CO3JaHMsI MPOTPaAaMMHBIX CHUCTEM CPBIBAJIUChH, @ UX KAa4€CTBO BO
MHOTHUX CITy4dasix He IMO3BOJISUIO 3aKa3uTKaM CUMTATh CIaBaeMyl0 UM IIPOrpaMMHYIO
CUCTEMY TOU, KOTOPYIO OHH 3aKa3bIBaJIH.

IToueMy e CTOJBKO NMPOTrpaMMHBIX IPOEKTOB 3aKaHYMBAJIOCH ITPOBAJIOM?
XOTsl MPUYMH 3TOTO MHOTO, OJTHOW M3 HauOoJiee BAKHBIX SBISIETCS HEMPABHIBLHOE
yopasiieHue npoekTtoM. Hampumep, cpeau OCHOBHBIX HMPUYUH BBIXOJla MPOEKTOB
U3-TIO KOHTPOJS MOXHO Ha3BaTh MAaJOBpa3yMHUTENbHBIE IENH, IUIOX0E
IUTAaHUPOBaHUE, HEOOXOIMMOCTh MCIOJIb30BAHUS HOBBIX TEXHOJIOTUH, OTCYTCTBHE
METOJI0JIOTUH YHIPABIEHUS MPOEKTOM U HEJOCTATOYHYIO YHUCIEHHOCTh IEpCOHAIA.
[To kpaitHeli Mepe TpH M3 MIATH HA3BAHHBIX MPUYMH OYEBHIHO CBS3aHBI C
ynpaBieHueM  mpoektoM. OcraBuivecss ABE — HEIOCTaTOYHAs YHCICHHOCTh
IIEPCOHAa M HOBBIE TEXHOJOTMM — MOJYKHO CUMTaTh PUCKAMHU, YIPABIECHUE
KOTOPBIMH TaK)Xe€ OTHOCHUTCS K cdepe ympaBlIeHHs TNPOEKTOM. SIcHo, dYTO,
npumMeHss "3 dexkTuBHBIE" METONBI YIPaBIEHUS MPOCKTAMU, MEHEKEP MOXKET
YBEJIMYUTH IIAHCHI HA YCIIEX CO3/IaHUSl KAYECTBEHHOTO MPOTPAaMMHOTO MPOIYKTa.

NmenHo mo 3TOM NpUYMHE HA NEPEeAHUN IUIAH MCCIENOBAaHUN CTajla
BBIIBUTAThCSl KOHLENUUS 2apanmuu Kavecmeda paspadamvléaemol Cucmembl.
KadectBo pa3spabarbiBaeMoii NMPOTPpaMMHON CHCTEMBI B COOTBETCTBHH C OTOM
KOHIENIMe OOBSABISIOCH CBOWCTBOM CHUCTEMBI, KOTOpPOE JOJKHO OBIThH
nianupyemvim u ynpaeisemvim. llogaBnstoniee OONBIIMHCTBO "(GUPMEHHBIX"
TEXHOJIOTUI TMPOrpaMMHPOBAHUS COAEP)KATH 0a30BbIE CXEMBI IESTEIBHOCTH IO
TUTAHUPOBAHUIO U YIIPABIICHUIO KAYECTBOM CO3/JaBAEMBIX CHCTEM.

OOmiass Teopusi MEHEKMEHTa KauecTBa BBOAMT TaK Ha3bIBaeMbIN
«TPEYTOJbHUK KaueCTBa», BEPIIMHBI KOTOPOIO — JIFOJU, TEXHOJIOTUU U NPOLIECCHI.
Heocnopumo, 9TO ISl JOCTIDKEHHsI KadecTBa TPEOYIOTCS KBaTU(PHUIIMPOBAHHBIC

crenuanucTsl U 3(QPEeKTUBHBIA MUHCTPYMEHTapuUil, HO HU TO HU JPYroe He JOacT
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YKEJIaeMoro pesyibTaTa MpU OTCYTCTBUU TPAMOTHO OPTraHM30BAaHHOTO Tpoliecca —
MOCIIE0BATEILHOCTH IIaroB, MPUBOAIIUX K pealv3alliy TMOCTABICHHOMN IIeNu.
Kauecmeso npodyxkma HaXOOUTCS B NpsAMOL 3aBUCUMOCTH OM KAYecmed npoyeccos,
KOTOPBIE UCTIOJIB3YIOTCS JJIsl €T0 CO3aHusl.

Uto xe Takoe mporecc? TeXHUYECKH Mpolecc I 3aJadyd BKIIOYAET
MOCIIE0BATEIBHOCTh IIAr0B, KOTOPOW HYKHO MPHUICPKUBATHCS MPU BBHITOTHEHUU
JAaHHOW 3aJauyd. KOTOPOM HYKHO TPUIEPKUBATHCA MPH BBINOJIHEHUU JTaHHOMN
3amaun. "lIporiecc — 3T0 cucTteMa omepamnuii Mpu CO3MaHUU Yero-iudo,... cepus
NecTBUM, U3MEHEHUH uiau (QyHKIUI, NpuBOAsIIas K TpedyeMoMy pe3ynbraty' —
cnoBapb Webster'a. "IIpomecc — 3T0 MOCIEI0BATENLHOCTD IIar0B, BBIMOJTHAEMBIX
Uit poctixkeHus: onpenenéHHon nenmu" — cranpapt IEEE-STD-610. Ilpouecc
co3manusa 10 Moxer ObITH ompenenéH kak HaOOp (HE MOCIIeIOBATEIHLHOCTH!)
omepalnuii, METOJIMK, CIIOCOOOB W MPeoOpa3oBaHUM, MCIOJIB3YEMBIX MEPCOHATIOM
JUTSI IPOCKTUPOBaHMSI, pa3paboTKu u conpoBokaeHus 110 1 cBsI3aHHBIMU C HUMH
ApyrUMH TpoaykTamMu (TutaHbl  (pa3paboOTKH, TECTHUPOBAHUS, BepHQpHUKAIUY,
cepruduKanMy, YMpaBiIeHUs KOH(MUTYpAIUsIMHU, YIPaBICHUS KadeCTBOM,..),
JOKyMEHTAIUsl, TECThl, MPOrpaMMbl M BCIIOMOTATEIbHBICE MAaTE€pUATBl IS
oOydJeHwus,...).

Opnako myig Mr000M OpraHU3alMK MPOLECChl, KOTOPhIE OHA PEKOMEHIYET
WCIIOJIb30BaTh CBOMM HWHXEHEpPaAaM W MEHEIKepaM IMPOEKTOB,— HE IPOCTO
MOCJICIOBATEIFHOCTH IIArOB: OHU 3aKJII0Yal0T B ce0e TO, YTO WHXKCHEPHl U
MEHEIDKEPHhl TPOEKTOB Y3HAIM 00 YCHENIHO BBHIMOJHEHHBIX TMpoekTax. Yepes
MPOLIECCHI TPEUMYIIECTBA HAKOIUIEHHOTO OMBITA MEPEJAtOTCs BCEM COTPYAHHKAM
OpraHu3allly, B TOM YHUCJI€ HOBHYKaM. Takue MpOLECChl MOMOTaloT MEHEIHKepaM
Y WHXKEHEepaM MOJApa)kaTh MPOILIBIM YCIeXaM U U30erath MpoCYETOB, BEAYIIUX K
npoBaiaMm. [l  mr000TO  MPOEKTa TMPOIECChl  HMHXKEHEPUHM TPEKIE BCETO
OMpEAENSAIOT, KaK BBIMOJHUTh TEXHUYECKYI0 paldoTy, HampuMmep, Cco31aTh
crenuQuKanuu TpeOoBaHUM, OCYIIECTBUTH MPOSKTUPOBAHNE, TECTUPOBAHUE U TIP.
C npyrod CTOpPOHBI, TPOLIECCHl YIPABICHUS MPOCKTOM OMNPENETSIOT, Kak
YCTaHOBUTH KOHTPOJIbHBIC TOYKH, OPraHW30BaTh MEPCOHAJ, YNPABIATh PUCKAMHU,
OTCJI)KUBATh MIPOJBUKEHHE BIEpE ] U T.1.

 [lpomeccrsl mMpeACTaBISIOT KOJMIEKTUBHOE 3HaHue. WX wHcmonb3oBaHUE

IMMOBBIIIACT MIAHCHI Ha YCIICX.
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* He nomnp3yscek mporeccamu, HEBO3MOXKHO TOYHO IMpeIcKa3aTh Pe3yJIbTaThl
MPOEKTA.

* Brl 1 Bama opranuszanus He cMoxkeTe 3(ppekTuBHO 00yyarbes, eciiu He
Oyzere TONB30BATHCSA MPEIONPENEICHHBIMU TporieccaMu. A oOyuenue u
ycogepuiencmeaosanue — 3TO HACTOATENbHbIE TPEOOBAHUS COBPEMEHHOTO MHpa, B
KOTOpPOM BCE€ OCHOBAHO Ha 3HAHHH.

» Ilpouecchl CHUXAIOT YpPOBEHb oOmaceHuid. KOHTpoONbHBIE MepeuHn
Hen30eXHO oxBaThIBatOT 80% TOrO, 4TO HYX)HO caenats. CiemoBaTeNbHO, Balla
3a/1aua CBOJUTCS K mpopaboTke auib 20%.

[TocTteneHHO cTano MOHATHO, YTO CaMU MO ce0e UCMOIb3yeMble METOJIbI U
CpeacTBa pa3pabOTKM HE B COCTOSHUHM TapaHTHPOBAaTh TpPeOyeMbIil YpOBEHb
kayectBa. boiee TOro, BO MHOIMX CiIy4asx NepexojJ Ha TEOpETHUYECKH Oolee
s dexTrBHBIE (M, O€3YCIOBHO, MOAXOISIINE K YCIOBUSAM KOHKPETHOTO MPOEKTA)
TEXHOJOTMYECKHEe TMpHeMbl MPUBOAMI K Kpaxy nmpoekra. Koisektus
pa3paboTUYHUKOB, OKa3bIBACTCS, JMJOMKEH OBITh 20mo68biM K HCIOIB30BAHHUIO
npe/UlaraéMbIX €My METOJOB U CpEICTB, W B OTOW OONACTH OKa3alHuCh
HEBO3MO>KHBIMU "PEBOJIOIIMOHHBIE" CKAUKH.

JlesiTenbHOCTh B MPOrPaMMHOM TPOEKTE BEAETCS B OCHOBHOM B JIBYX
U3MEpEHUsIX: B O00JacTH HHXXKEHEPHUH W B OONACTH YHPaBIEHUS TMPOECKTOM.
W3mepenue MHKEHEpUH UMEET JENI0 C IMPOEKTHPOBAHUEM, IPOrPAMMHUPOBAHUEM,
TECTUPOBaHUEM U T.N. V3MepeHue ynpaBieHUs IPOEKTOM CBS3aHO € HaJJIeXkKalluM
IUIAHUPOBAaHUEM M KOHTPOJEM JEMCTBHIA WHKEHEPUU, KOTOpHIE IO3BOJISIOT
JOCTUYD LIeTIEH MPOEKTa M0 CTOMMOCTH, CPOKAM U Ka4eCTBY.

Ecnu npoekt HeBenuk (CKakeM, OJUH-I[Ba 4YeJOBEKa pabOTarOT HajJ HUM
HECKOJIbKO HEJeNIb), TO €ro MOKHO BBIIIOJIHUTH JO HEKOTOpPOHM CTEeNneHu
HedopMabHO. [11aHOM 3TOro MpPoeKTa MOXKET CIIYKHUTh COOOIIEHHE AIIEKTPOHHOMN
MOYTHI, YKa3bIBAIOIIEE JATy MOCTABKU U, BO3MOKHO, €I[¢ HECKOJIIBKO KOHTPOJIbHBIX
TOYEK.

Ot HedopMalbHBIE NMPUEMBI, OJTHAKO, HE TOAXOIAT UIA Ooyiee KpyIHBIX
MIPOEKTOB, HAJl KOTOPHIMU MHOTOYHCIICHHBIH KOJJIEKTUB JOKEH paboTaTh J0JTUe
MecCsIbl, — T.€. AJi1 OONBIIMHCTBA KOMMEPYECKHX MPOTPaAaMMHBIX MPOEKTOB. B
TaKMX IPOEKTaX KaXIyI TEXHUYECKYIO 3aJady HYXXHO BBIINOJHATH TINATENIBHO,
Clleyss  WCIBITAHHBIM METOJOJIOTHSM, a pabouyhe MPOAYKTHI JIOJDKHBI OBITh

XOpOIIO JTOKYMEHTUPOBAHBI, YTOOBI ApyTHe pazpabOTUNKU MOTJIM O3HAKOMHUTHCS C
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HUMU. 3a/a4dl MPOEKTa JOJHKHBI THIATENBHO IJIAHUPOBATHCS U PaCHpeNeisThCs
Cpeou  BBHIMOJHSIONIETO MPOEKT IMEepCcoHana, a 3aTeM OTCIEKUBATHCA IO Mepe
BBITTOJIHEHUSI TPOEKTa. JIpyrumMu cioBaMu, 4TOOBI YCHELIHO BBINOJNHATH Ooee
KPYITHBIE TTPOEKTHI, CIIEAYET MOBBICUTH (POPMATTU3M U CTPOTOCTh 00OMX HAa3BaHHBIX
U3MEpPEHH.

[Ipouiecc MpOEKTUPOBAHUS HAUMHAETCS C OMpeAeNieHUs crenupuxamii,
BIUSIONIMX Ha TOBEIEHUE MPOTPaMM U OTPaXArOIIMX aKTyaldbHbIE TPEOOBaHUS K
6e3omacHocTi. HeobxomumMo, 4ToObI BCE KOMIIOHEHTHI CHCTEMBI COOTBETCTBOBAIIN
oTuM  ycnoBusM.  Crnemmdukanmum  JOIDKHBI — O0ecrieYMBaTh  HYKHYIO
(GyHKIMOHATBPHOCT M HE HWMETh YA3BUMBIX MecT. HesaBucumo oT TOTO,
MpHOOpeTaeTCs T CUCTEMa Ha CTOPOHE WIIH pa3padaThiBaeTCsi BHYTPH KOMIIAHUH,
BCE €€ KOMIIOHEHTHI 00s3aHbI OTBeYaTh TPEOOBAHUAM HAJIC)KHOCTH.

Eumie oamn MOMEHT, Kacaromuics oOecreyeHus HaIeKHOCTH, CBS3aH C
MPAaBWJIBHOCTBIO TMPOEKTHPOBaHUS W peanuszanuu. [IporpammHoe obecrnieueHue
paboTaeT MpaBWIBHO TOJBKO B TOM CJy4ae, KOT/Ia BCE BBIMOJHAEMBIC ONEpalUu
TOYHO COOTBETCTBYIOT ONPEACICHHBIM CHEUU(UKALUSAM U HE JOIMYyCKAETCs HUYETO
mumrHero. CeromHs JKe 3a4acTyio MPOTpaMMBbl BBITTOJHSIOT NEHCTBUSA, O KOTOPBIX
HE 3HAIOT Ja)ke Pa3pabOTYUKU U TECTUPOBIIUKH.

CrnenoBaTenbHO Ha3zpena HEOOXOAMMOCThH MOBBIIIEHUS KYJIbTYphl paspa-
OOTUMKOB, 0OyUeHUs s UX TIPABUIBHBIM METOJIaM KOJJICKTUBHOM paboThI, CO3/1aHUI0
3pENbIX TIPOLIECCOB U COXPAHEHUO U HAKANAUBAHUIO 3HAHULU O npoyeccax
pa3paboTKH.

Kpome Ttoro, crnenyer ydecTb, 4TO TEMIbl W3MEHEHUU B TMPOTPAMMHBIX
cucTeMax TPOJODKAIOT TOJIOBOKPYXKHUTEIbHO pacTd. JIioasaMm, cTaparommmcs
CO3JIaTh Ka4ECTBEHHOE MPOTPaMMHOE OOecTieueHHe, PUXOJAUTHCS CTAIKHBATHCS C
OTPOMHBIMH TpoOJeMamMH B HalleM ObICTpO MeHsmomeMcs mupe. Ha panHux
CTaausAX pa3pabdOTKU MPOrPaMMHOTO oOecredeHus: pa3paboTUUK MOT 3aMOPO3HTh
TpeOOBaHUS K TMPOrpaMMHOMY oOOecCreueHHI0, pa3paboTaTte MPOrpaMMHOE
oOecrieyeHns1 U TaHHBIX TPeOOBAHWN M OBITh YBEPEHHBIM, YTO MO MPOIIECTBUU
IBYX JIET pe3yJbTUpYIOIIee MporpaMMHoe oOecredeHne ¢ 3TUMU TpeOOBaHUSIMU
BCE-CII€ YMECTHO W  KOPPEKTHO. bBOJBIIMHCTBO MPOIECCOB, METOJIOB U
MHCTPYMEHTOB TPOTrPaMMHON MHXKEHEPUH OBUIO pa3pabOTaHO M HCIOJIB30BAHO C
JONyIIeHneM 00 OTHOCUTENIbHON CcTaOmiabHOCTH TpeboBanuil. OpjHako, B

COBPEMEHHYI0O TUHAMHYHYIO 5I0Xy 3T0 Hempeemiiemo. HeoOGxomum apyroi,

22



IMHAMUYECKUN TMOJXOJA K CO3JaHUI0 CUCTeM. [Ipoyecc u OuHamuxa npoexkma
UMEIOT peuiaioujee 3HayeHue IS YIPABICHUS M COBEPIICHCTBOBAHMS Ipoliecca
pa3paboTKu IPOrpaMMHOTO 0OeCTICUeHUS.

Coznanmne mooeneti obyyeHus mpoueccam MPOEKTUPOBAHUS U pa3paboTKu
IPOTPaMMHOTO OOECTIeYeHHUsI ¢ BO3MOXKHOCTBHIO MOJICIIMPOBAHUS HMX IUHAMUKH,
CMpYKmypusayuu U HAKONIeHus 3HaHuil B 3TON 00JACTH SIBISETCS AKMyaodbHOl
3a0ayeil W JaeT BO3MOXKHOCTb CO3JaHUSI MOJENU OOYYEHHs KOJICKTHBHBIM
MeToZaM pPa3paboTKH MPOrpaMMHOTO obecneueHus, rae 3(P(EeKTUBHO U MPOCTO
MPOUCXOMUT AKKyMYJSIMS 3HAHUA W B TIOCIEICTBHE JWHAMHYECKOE MX

UCIIOJIb30BaHUE B IpOIECCEe 0OYUCHHUS.

1.2. O630p u aHAIM3 CYMeCTBYIOWMX Mojeseii mporecca

paspaboTKu MPOrpaMMHOr0 obecredyeHusa

[Iperen3un mnotpebuteneili K KayecTBY MPOrpPaMMHBIX MPOAYKTOB H
00yCIIOBMJIM HEOOXOIMMOCTh B CO3JIaHUU CHEHU(PUUECKUX NI ITOW OTpaciu
Mojelie ymnpaBieHHs KadyecTBOM. JlJii  COBEpILIEHCTBOBAHHUS  TEXHOJIOTHHU
MIPOEKTUPOBAHMS Pa3pabOTaH LENbId pAJ MPOLECCOB U IMPOLECCHBIX MOJEINEH.
Oco0oe BHHMaHME yAENsSeTCS TeM M3 HHUX, KOTOpbIE MO3BOJISAIOT CYIIECTBEHHO
YMEHBIIIUTh KOJIMYECTBO OMIMOOK MpH pazpaboTke crenudukanuii mporpaMMHOTO
o0ecrieueHusi, €ro TMPOCKTUPOBAHWU ¥ BHEIPCHHH, MUHUMHU3UPOBATH YHCIIO
YSI3BUMBIX MECT.

VYxecTtoueHne TpeOOBaHMA K yCTOMYMBOCTH M HAJIEKHOCTH TPHUBEIO K
TOMY, 4YTO TOSBWJCS PSAA TMOAXOJOB K TIOCTPOSHHUIO BBICOKOHAAEKHBIX
MIPOTPaMMHBIX CUCTEM.

* KosekTHBHOE NPOEKTHPOBAHUE

[Ipouiecc KOJUIEKTUBHOTO MPOEKTUPOBAHUS MPOrpaMMHOr0 oOecredeHus
(Team Software Process, TSP) Obun ompeneneH cHenuamTucTaMH HHCTUTYTa
Software Engineering Institute (SEI), co3mannoro mpu ynuBepcutere Kaphueru-
Memona.  JlaHHBI TIpoIlecC TPEICTaBIsCT COOOM  HWCHONB30BaHUE —IPHU
KOJUICKTUBHOW pa3paboTKe ompeneieHHOro Habopa omnepamnuii. B Hacrosimiee
BpeMs npouecc TSP 3anelicTByercs noctaTouHo mupoko. [IpoBeneHHOe HEgaBHO

uccinenoanue 20 mpoekToB B 13 opraHu3anusax nokas3ano, 4YTO NPUMEHSIOIINE €T0
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KOMaH/Ibl BBIITYCKAIOT MPOrpaMMHOE 00ecHeueHHe, B KOTOPOM HMEIOTCS OKOJIO
0,06 nedexToB MPOEKTUPOBAHUS U PeaIu3alMi Ha KaXIyI0 ThICAYY CTPOK HOBOTO
U U3MEHEHHOro koja. CpoOKM BBITyCKa 3TUX MPOAYKTOB IO CPAaBHEHUIO C
HAaMEUYEHHbIMH YBEJIMYMBAIOTCS B cpenHeM Ha 6%. Takoll pe3ynbTaT BechbMa
HEIUIOX, €CIM Yy4yecTb, 4TO 0ojee IOJOBHHBl MPOrPaMMHBIX IPOEKTOB
3aBepIIAIOTCS Heydauei, Jubo Ha HMX pean3aluio yXOAUT MHUHHMYM BIBOE
0o0JIbIlIe BpEMEHH, YeM IIaHUPOBaiIoCh [3].

[Tporiecc KOMIEKTUBHOTO MPOSKTHPOBAHUS HAAEKHOrO (6€30macHoro)
nporpaMmmHoro  obecneuenuss  (TSP-Secure)  momomHsieTcss — pasTUYHBIMHU
nporenypaMu oOecledeHns HaJeKHOCTH Ha NPOTSHKEHUMM BCEro KU3HEHHOI'O
UKIa pa3paboTku. Pa3paboTumky HpOXOAAT AOMOJHUTENBHYIO IOATOTOBKY B
o0JIacTH 3aIluThl, H3y4as OOIIMEe NPUYMHBI BO3HUKHOBEHHS YSI3BUMBIX MECT,
OpPHECHTUPOBAaHHBIE Ha HANEKHOCTh METOJIbl MPOCKTHPOBaHUS (B YacCTHOCTH,
IPOCKTUPOBAHWE  YCTOMYMBBIX  MAallMH W aHaJIM3 MX  HAJEKHOCTH),
COOTBETCTBYIOIIIE METOJbl peaju3alMy (TakHe KaK KOHTPOJIbHBIE BEIOMOCTH
HaJEKHOro koja) u tectupoBanus. [Ipouecc TSP-Secure oTHOCUTENBHO HOB, HO
BEIylME MPOU3BOAMUTEIN YXKE€ aKTHUBHO UCHOJB3YIOT €ro JUisl CO3JaHUs
MPaKTUYECKH CBOOOJHOTO OT Je(hEeKTOB MPOTPAMMHOI0 00ECTICUCHHUS; 10 KpaHei
Mepe, MHOTOMECSIUHBIA ayJAUT OJHOW M3 3KCIUTyaTUPYEMbIX CUCTEM HE BBISIBUI B
Hel 1epeKToB, BIUSIONINX HA HAIeKHOCTS [1].

*  CTpyKTypHasi KOPPEKTHOCTh

dopmanbHbIE METOJIBI MPEJICTABISIOT cobon MaTeMaTHYECKHU
00OCHOBaHHBIE MOJAXOAbI K CO3JaHHIO IporpaMMHoOro otecneueHus. Ilpu sTom
MaTeMaTH4YeCKUe MOJAETH W (popMajbHas JIOTUKA HCIIOJIB3YIOTCS Ul TOINEPKKU
CTPOTHMX TPOTPAMMHBIX  CHEUU(UKAINH, KOPPEKTHOTO  IPOESKTHPOBAHUS,
KOJMPOBAaHUS U KOHTPOJIs KauecTBOM. OIMH M3 TaKUX CIIOCOOOB — oOecredyeHus
cTpykTypHOil koppekTHocTH (Correctness-by-Construction) — ObIIT IpeIoKeH
komnanueit Praxis Critical Systems [4]. OH mo3BoJisieT ¢ MOMOIIBIO (pOpMaTbHBIX
METOJI0B IIPOBEPSITH MPOTrPAMMHOE 00ECIIEUEHNE U CBOEBPEMEHHO YCTPAHATh B HEM
ne(eKThl Ha NPOTSYKEHUH €ro JKU3HEHHOT'O IIUKJIA.

JlaHHBIN crioco0 BKIIIOYaeT B ce0s omnpeaesneHue (popManbHbIX HOTALMN 11s
cneun(uKauii CUCTEM M  KOMIIOHEHTOB apXUTEKTYphl C Y4YeTOM HX
COTJIACOBAaHHOCTH M KOPPEKTHOCTH. JInsl HaeXHBIX CHUCTEM BBLACISAIOTCA

KAaTEerOpUH COCTOSIHUM CHUCTEMBI U OIepallii, KOTOPBIE OMPEIEISIIOTCS C YUYETOM UX
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BIUSHUS Ha oOuryro Oe3omacHOCTb. KOHEUHOW 1enbi0 SIBISETCA CO3JaHUE
ApPXUTEKTYphl, KOTOpas TMO3BOJSIET CBECTH K MHUHUMYMY 4HCIO (yHKIUH,
KPUTHUYECKH BaXKHBIX M1 OOECNeYeHHs 3alluThl, W W30JUPOBaTh UX. ITO
CHOCOOCTBYET JajbHEMIIEMYy CHHXKEHHIO CTOMMOCTH U COKpAaLIEHHIO0 o0bema
paboThl (BO3MOXHO, 3HAYUTEIBHO OO0Jiee TPYIAOEMKOI), CBI3aHHOW C MPOBEPKOM
MPaBUJIbHOCTH JTAHHBIX 3JIEMEHTOB.

Hcnonbs3oBaHne MeTOAA CTPYKTYPHOM KOPPEKTHOCTH MO3BOJMIO ¢ 1992-r0
no 2003 roasl 3aBepIINTh MATh NMPOEKTOB MOYTH Oe3 AedekToB: Ha 1 ThIC. CTPOK
kona mpunuiock 0,04-0,75 ommbok. Hamo ckazaTe, B IBYX M3 3THUX MPOEKTOB K
cucTeMme 0e30MacHOCTH MPEAbSIBISIIUCH BEChbMa CEphe3HbIe TPEOOBaHUS.

*  «CrepuibHasi KOMHATA»

[TpoexTHpoBaHWE MPOrPAaMMHOTO OOECIIEYEHHsI METOJOM «CTEPHIIbHOU
KOMHaThl» (OH Ha3BaH [0 AaHAJOTUM C BBICOKOTOYHBIM IPOEKTUPOBAHUEM
CTepWIbHBIX KOMHAT, MpeIHa3HAYeHHBIX [UIsi MPOM3BOJCTBA  alMaparypbl)
MpeJCTaBIsieT Cco0OM TeopeTHueckdu OOOCHOBAHHBIM, OPHEHTUPOBAHHBIN Ha
KOMaHJIHYI0 pa3pabOTKy IMpolecc CO3JaHuid M CepTU(UKALUU KOPPEKTHBIX
MPOTPaMMHBIX CHCTEM CO CTAaTUCTHYECKUM KOHTpoOJieM KaudecTBa [5-7]. [lanHHbIi
MPOLIECC OXBAThIBAET BECh KU3HEHHBIM LUKI Pa3paOOTKH, BKIIOYAs yIpaBlICHUE
MPOEKTOM B XOJI€¢ UTEPAIMOHHOTO MPOCKTHUPOBAHUS, ONPEEICHNUE CIeIHPUKAIIUI
GYHKIIMH W apXUTEKTypbl, MPOBEPKY NPAaBUIBLHOCTH (YHKI[MOHATA, a TaKXKe
CTaTUCTUYECKOE TECTHPOBAHUE MPHU CEPTUPHUKAIMN IPOrpaMM Ha MPUTOAHOCTH K
HCIIOJIB30BaHNI. POMM COTPYyIHHMKOB, KOTOPBIE BBINNOJHSIOT COOTBETCTBYIOLIUE
MPOEKThI,  PACHpEeAeNAlOTCS  TakK: OTIEIbHBIE  KOJUJIEKTHBBI  3aHUMAKOTCS
OIIpeCIICHUEM cnenupuKanuii, HENOCPEACTBEHHO pa3paboTKoii U
ceprudukanmeir.  [IpoekTmpoBaHWEe  METOJAOM  «CTCPWIBHOH  KOMHATBD)
MpelycMaTpuBaeT CTAaTUCTHUUECKH KOHTPOJIb KayecTBa B Xoje pa3palboTkw,
KOTOpPBI OCYIIECTBISIETCA IMyTEM IOCIEA0BATEIBHOTO OTACICHUS MPOLETYPbI
IIPOEKTUPOBAHMSI OT MPOLIETyPbl CTATUCTUYECKOIO TECTUPOBAHUS.

MHorue mnpoeKTbl, OCHOBAHHbIE HA METOJE «CTEPUJIBHOM KOMHAThI»,
CBSI3aHBI C CEKPETHBIMH CBEJIEHUSMU U HEe (UTYpUPYIOT B OOIIEAOCTYIHBIX
otyeTax. OHAKO OMBIT MMOKA3bIBAET, YTO OOIIEE YUCIO OMMOOK B JAHHBIX CITydYasx
— mnpumepHo 0,1 nedexkra Ha 1 TBIC. CTPOK MJsl TPHIIOKEHUS, IMOJHOCTBHIO
COOTBETCTBYIOIIETO TPHHIUIAM «CTEPHIIbHOW KOMHAThl», u 0,4 ommOKu ams

NPpUIOXKEHUA € YaCTUYHBIM  COOTBCTCTBHEM. boapmmHCTBO I[e(i)CKTOB B
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MPOrpaMMHOM  OOECleYeHUH, IOCTPOEHHOM C  HCIIOJIb30BAHMEM  METoJa
«CTEPUJIbHOM KOMHATBI», OTHOCUTCS K ommuOKkaMm KoaupoBaHus. [IpoGriemsl,
CBSI3aHHBIE CO CTIEUU(UKALMSIMU U apXUTEKTYPOH, BCTPEUAIOTCs TOpa3ao pexe.

= [IpoueccHbie Moaeau

[IpouieccHbie MoOIEnM CoOAEpKAT ONPEICTCHUsS] 1eJNe H  KIIOYEBbIC
aTpuOyThl ~ KOHKPETHBIX  TPOIECCOB  (HAmpUMep, TOCTPOCHHUS  CHUCTEMBI
0e30MacHOCTH), HO HE BKIIOYAIOT B ce0s MPAKTUYECKUX PYKOBOACTB IIO
OTpEICJICHUI0 U peanu3anuu mnporeccoB. Cpean Hanbosee M3BECTHBIX MoOJeNei
COBEPILIEHCTBOBAHMS MPOIECCOB MOKHO BbIIeNUTh Mojaenb Capability Maturity
Model (CMM), oTpakalolylo 3aBUCHMOCTh BO3MOHOCTEH CHCTEMBI OT €€
3penocti. XoTs 00 0TKasze OT OLEHKH MPOIYKTa WK CePTU(PUKAIINN CHCTEMBI peyb
He unet, Metoasl CMM MOXHO UCIIOJIb30BaTh 71 001ei oleHKH 3¢ pekTuBHOCTH
paboThl opraHu3anuy (B 3aBUCUMOCTH OT ONPEACIICHHBIX B MOJEIIN KPUTEPUEB) U
noucka myTeil ee mnoBblmieHUs. [IpakTuka CBUIETENBCTBYET, YTO MpPUMEHEHUE
MPOLIECCHBIX MOJENeH NJs YIydllIeHUs KadecTBa MPOrPaMMHOTO oOecreyeHus
MO3BOJISIET CYIIECTBEHHO COKPAaTHTh KOJMYECTBO JEPEKTOB apXUTEKTypbl U
peain3aluy B KOHEYHBIX NMPOIyKTax [8, 9].

VYHuBepcanbHas koHIenus kadectra Total Quality Management (TQM)
obuta chopmynupoBana B 50-e roabl B fAmoHun u k Havamy 80-X momyuwmia
npuU3HaHue B 3amaaHoil mHayctpun. TQM ycTaHaBiauBaeT OOIIME NPHHLUIIEL,
ClIeZIOBaHME KOTOPBHIM MO3BOJSET KOMIAHHUAM (HOPMHUPOBATH OPTaHU3ALNOHHYIO
KyJbTYpY, OOECHEUMBAIONIYI0 CO3/1aHWE Ka4eCTBEHHBIX IMPOJYKTOB U CEPBHCOB.
Opnako  TpeOoBaHMsSI K  CHUCTEeME  yIOpaBIEHUS  KAueCTBOM  SBISIOTCA
YHHUBEpCAJILHBIMH, a MIOTOMY TPeOYIOIIMMHU ONpPEAeIEHHON MHTEPIPETaIllH, KOT/Aa
JeTI0 JOXOAMT 10 BHEIPEHHUS! B KOHKPETHBIX KOMITAHUSX.

MunuctepctBo o6oponsl CIIIA, koTopoe 3a0Mii0 TPEBOTY B CBSI3H C
OTPOMHBIM ~ KOJIMYECTBOM  TPOOIEM, BO3ZHUKAIOIIUX TPU  HCIOIH30BAHUU
MIPOTPAaMMHBIX CHCTEM BOCHHOTO Ha3HAUEHHsI, CTAJO IMEPBBIM 3aKa3YMKOM HOBOMU
MoJienu KadecTBa. Pa3paboTkoit Moaeny 3aHsuics HHCTUTYT Software Engineering
Institute yauBepcutera Kapuern—Memnona u Mitre Corporation. B 1991 rony
MOSIBUJIACH  TepBasi BEpCHsl MOJENM  3pENOCTH  TPOIECCOB  pa3pabOTKu
nporpammuoro obecneuenus (Capability Maturity Model for Software, CMM-
SW).
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CMM  ompenensieT OCHOBHBIE TPYMIMBbl  MPOIECCOB  Pa3pabOTKH,
(bopMyaHMpyeT XapaKTepUCTUKU pa3HbIX YPOBHEH 3peIOCTH 3TUX MPOLECCOB U AAET
IIPAKTUYECKHE PEKOMEHJAIMU 110  COBEPILIEHCTBOBAHUIO IPOLIECCOB U
JTOCTIDKEHUsT UMHU  ompenesneHHoro ypoBHs. CMM  oOecrieunBaer cpemy ISt
n3Mepenus (framework) m opraHu3anuu 3BOJIOLMOHHOTO COBEPLICHCTBOBAHUS
npolecca cozgaHus mporpamMMmHoro otecneuenus. Ha Gaze CMM cnoxunack
MHQPACTPYKTypa OLEHKM M CepTH(UKALUU KOMIAHUH-pa3pabOTUMKOB Ha
COOTBETCTBHE TOMY WJIH HMHOMY ypoBHIO 3penocTH. Crumyinom i
CepTHU(HKAIMOHHBIX TPOLECCOB cTano TpedoBaHue I[leHTaroHa K CBOMM
HNOJAPSATYMKAM U CyONoApsiAYMKaM, OOECHEeUUBAIOIIMM IIOCTaBKU MPOrPaMMHOIO
obecreyeHus, MONY4YUTh (OPMAIBHYIO OLIEHKY YPOBHS 3pEJIOCTH HE HUXKe
TPETBETO.

JUiss  ynopszodMBaHUSA — PAa3MYMM  MEXIYy ~— IOATOTOBICHHOW M
HENOJATOTOBJICHHON OpraHM3alUsMHU ¢ TOYKH 3PEHHUS OpraHU3alud IIPOU3BOJCTBA
ObuIa co3AaHa CTPyKTypa mporeccoB co3nanus [10 mis 3penoit opranuzanuu. Jta
CTPYKTypa ONMCHIBAET HBOJIIOLIMOHHBIA IyTh M3 Xaoca CIy4dalHbIX MPOLIECCOB K
JUCLMITIMHUPOBAHHOM TEXHOJOTUU C BBIBEPEHHBIMU U JOKYMEHTHPOBAHHBIMHU
nporeccaMu. OJTa  CTPYKTypa OCHOBBIBA€TCS Ha OOBEAMHEHUM KOHLEMHIMH
npoueccoB co3ganus 110, BO3MOXHOCTEH IO €ro CO30aHUI0, METOIUK U
IIPOU3BOJCTBEHHON KYJIbTYpBHI.

3penocTh MPOLECCOB — 3TO CTENEHb UX YIPaBISIEMOCTH, BO3MOKHOCTH
KOJINYECTBEHHON OLEHKH, KOHTPOJIMPYEMOCTH M 3(PPeKTHUBHOCTH. I[loBbIIECHME
3pelOCTH  O3HAayaeT MOTEHLUUAIbHYIO BO3MOXKHOCTb pOCTa  yCTOMYHMBOCTH
NPOIIECCOB M YKa3blBaeT Ha cCTeneHb 3(P(PEKTUBHOCTH U COTIACOBAHHOCTHU
WCTIOJIB30BAaHUSl TIPOLIECCOB  co3naHus/conpoBokaeHnss 10 B pamkax Bcei
opraHuzanuy. PeanbHOe HCIIONB30BaHME IIPOLIECCOB HEBO3MOXKHO 0€3 HX
JOKYMEHTUPOBAaHUS W JOBEIEHUS [0 CBEIEHUS BCEro 3aMHTEPECOBAHHOIO
nepcoHana, 0e3 MOCTOSHHOTO KOHTPOJII M COBEPIIEHCTBOBaHUs. Bo3mokHoCTH
XOpOIIO IIPOyMAHHBIX POLIECCOB MOJHOCTBIO ONPEIEIEHBI.

B opranmzanusax, JOCTUTIIMX 3PEIOCTH, MPOLECCHl CO3JIaHMs/CONPOBOXK-
nenus 1O mpuHMMalOT cTaryc cTaHaapTa, (UKCUPYIOTCS B OpraHM3allMOHHBIX
CTPYKTypax M OIpPEAEISAIOT MIPOU3BOJICTBEHHYIO TAKTUKY U CTpaTeruto. BeeneHue

UX B CTaTyC 3aKOHA C HEOOXOJMMOCTBIO BJICUET MOCTPOCHUE WHPPACTPYKTYPHI U
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co3fgaHue TpeOdyeMoil KOPIOpaTUBHOM KyJIbTYPhI IPOMU3BOICTBA, 00SCIICUYNBAIOIICH
MOAJEPIKKY COOTBETCTBYIOIUX METOO0B, ONIEpalvii ¥ MPOLEAYp BEACHUS JEII.

Pazeutue CMM u pacmupeHue obnacteld ee NMPUMEHEHHUs IPHUBENO K
nosienennto B 2001 romy HOBoro Bapuanta monenu — Capability Maturity
Model Integration (CMMI). OHa omuchIBaeT YpOBHHU 3pPEIOCTH IPOIIECCOB HE
TOJIBKO JJIl IIPOTPaMMHOMN, HO M I CUCTEMHOM WH)KEHEPHUM, UHTETPUPOBAHHON
pa3paboTKM HPOAYKTOB M MPOIECCOB, BbIOOpa mnocTaBIIMKOB. K Hacrosmemy
Bpemenu SEI nepecran noxnep:xusate Monenb CMM, u cepTudukanys KOMOaHUNA
npoBoauTcs Tobko mo CMMIL

Mogene mnpeiiaraeT nsame YpoeHeu 3perocmu  npoyecca paspabomku,
KOTOpbIE SBISAIOTCS 0a30BBIMHU ISl TOCIEA0BATEIbHOIO YIyUIIEHHUs] BaKHEUIINX
XapaKTepUCTUK Tporecca pa3padoTku. OHH 00pa3zyloT CBOEOOpa3HyIO IIKaTy
U3MEpEHUS 3pEIOCTH MpoLecca B KOHKPETHOM OpraHu3aliy U CIIy KatT JIJsl OLIEHKU
BO3MOXHOCTEW ATOM OpraHU3aINH.

Yposenv 3penocmu (maturity level) - s5T0 xopomo omnpeneneHHas
HBOJIIOIMOHHAS CTYNEHb Ha MYTH K COBEPLICHHOMY IpoLecCcy pa3padoTKH.
Kaxnpiii ypoBeHb siBisieTcs 0a3ucoM JUIsl JOCTHMXKEHMS CIIEAYIOIIEro ypoBHs. B
TOM CMBICJIE MEPENpHIIMBAaHUE YEpPe3 YPOBEHb, €CIM BOOOILE BO3MOXKHO,
MPAaKTUYECKH HEAPPEKTUBHO U MOTOMY HelleIeco00pasHo.

Kaxnplii ypoBeHb COAEPXKUT HAOOp yeneu. JIOCTMKEHUE LIEIM O3HAYAET
MOSIBJICHWE U YCTOMYMBYIO peali3allii0 Ba)KHOTO KOMIIOHEHTa (CBOMCTBA)
pa3paboTtku. JlocTikeHue ypoBHs O3HAuaeT BHEApPEHHE Habopa KOMIIOHEHT B
MIPAaKTUKY pa3pabOTOK, MPOBOJUMBIX OpraHM3aluell, YTO BeAeT K YBEJINYECHUIO
BO3MOKHOCTEHN OpraHU3alliH.

Yposnu 3penocmu CMMI

PaccMoTpuM KpaTKyro XapakTEpUCTUKY YPOBHEM.

1) Initial (Hauanououi). Yetrkas opraHuzanus TPOIECCOB OTCYTCTBYET,
MIPOIIECChl HEeTIPEICKa3yeMbl, HET ONpPEeeIeHHBIX MPaBUI U MPOLeyp pa3padoTKy,
MIPOLIECCHI SIBJISIFOTCS] YHUKAJIbHBIMH, PEaN3yEeMbIM BO BCEX CBOUX AETAISAX TOJIBKO
B KOHKPETHOU pa3paboTke (ciemyromasi pa3paboTka, Jake €ClIM OHAa BO MHOTOM
noo0Ha npeablAyIIe, peaau3yercs: no-uHomy). ITo pukcupoBaHHBIM METOANKAM
BBITOJIHSACTCSI TOJBKO HEOOJBIIOE YHCIO D3JEMEHTapHBIX JEHCTBHI mpolecca

pa3paboTku. Ycmex pa3pabOTKH 3aBUCHUT OT DJHTy3Ma3Ma WCIOTHHUTENEH, WX
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(hakTH4EeCKOW (I YCIOBHM KOHKPETHOTO MPOEKTAa) KBATH(PUKAINH, TPYIOT00US
Y UHBIX MPO(ECCHOHANBHBIX U JIMYHBIX KaYEeCTB.

2) Repeatable (Iloemopsemviii). OtTpaboTaHbl 0a30BbIE  MPOILECCHI
YIPABICHUS KKIBIM MPOSKTOM B IEJISX OTCICKUBAHUS (PAKTUICCKOW CTOUMOCTH,
iaH-rpaduka U MOJIy4aromierocs KauecTBa pe3yibTaToB pa3paboTku. [Iporecch
OTPEAENAIOTCA W JAOKYMEHTHpYIOTCs. JlocTurHyTta HeoOxoaumasi AMCLIUILIINHA
mpolecca, MO3BOJSIONIAS MOBTOPSATH OCHOBHBIE XapaKTEPUCTUKH Pa3padOTKU B
HOBBIX (CXOXHX) MPOEKTaX.

3) Defined (Onpeoenennsiii). Ilponiecc cozmanust [0 kak ¢ TOUKU 3peHUS
YOpaBJIEHUST MM, TaK WU C TOYKH 3PEHHsS] MPOU3BOJICTBEHHOW TEXHOJIOTUU
MPOJOKYMEHTUPOBAH, CTAaHAAPTU30BAaH W HMHTETPUPOBAH B CTAHIAPTHBIA (1S
JAaHHOW OpraHM3aluu) TMporecc. Bce MPOEKThl HUCHOIB3YIOT YTBEPKICHHYIO
BEpCHIO Tpoliecca Jist pa3paboTku u conpoBoxaenus I10.

4) Managed (Ynpasnsemwiti). PerynspHo coOuparoTcs pe3yJbTaThbl
JeTalbHBIX U3MEPEeHHH XapaKTepUCTHK mporiecca co3ganus [10 u ero kaudecTsa.
Kak cam mporecc, Tak U MPOIYKT €ro JEATEIbHOCTH W3YYaroTcsl U KOHTPOJIU-
PYIOTCSI C TOYKH 3pCHHUS KOJHMYSCTBEHHBIX OICHOK. [IpoIecchl CTaHOBSATCS
MpeICKa3yeMbIMH U TOSBISETCS BO3MOKHOCTb YIPABIATH TaKUMU MapamMeTpaMu
MPOEKTa, KaK KOJMYECTBO OLINOOK, TPYA0EMKOCTh, 00beM NepepaboToK U T.1.

5) Optimizing (Onmumusupyrowuii). IMeeTcst BO3MOXHOCTb MOCTOSIHHOTO
U IEeJCHANpPABJICHHOTO YJydlleHusi Tmpoiecca paszpadorku [0 3a cuer
KOJIMYECTBEHHOW 0OpaTHOM CBSI3U OT IMPOLIECCa, a TAKXKE 3a CUET BHEAPEHUSI HOBBIX
uaeit u texHonoruii. [Ipomecchl HaxXoAsITCSI B COCTOSHUU  IOCTOSIHHOTO
COBEpIIICHCTBOBAHHS, KOMITAHHUSI MOXKET BHEAPSATH CYUICCTBCHHBIC MHHOBAIIUU B
MPOIIECCHI HA OCHOBE aHAN3a KOJMYCCTBCHHBIX TOKa3aTelled, HICHTH(PUIIMPOBATH
KOPHEBbIE IPUYUHBI TPOOIIEM ITPOEKTOB U MPEAOTBPAIATh UX MOSBICHHE.

Cnenys pexkomenmammsim CMM/CMMI, kommaHnuu  BBICTPaUBAIOT
MPOLIECCHI yIPaBICHUS TPEOOBAHUSIMU U TUIAHUPOBAHUS MPOEKTA, MOHUTOPUHTA U
KOHTpPOJISI HaJ MPOEKTOM, YIPABICHUS KA4eCTBOM M KOH(UTypammel, BbIOOpa
TEXHUYECKUX pemieHud u T.4. Kpome TOro, OHM MOJIy4yarOT MHCTPYMEHT
COBEpIIICHCTBOBAHHUS TMPOLIECCOB: OMpEIeNsas XapaKTepUCTHUKU MPOLECCOB Ha
pPa3HBIX YPOBHSX 3PENOCTH, dTH MOJEIU 3aJal0T BEKTOP Pa3BUTHS OpraHU3alUN
JUId  JOCTIDKEHHsT  Ooinee  BBICOKMX  ypoBHeH. B wuwTtore  mpomykius

cepTu(ULIMPOBAHHON KOMIIAaHUU OyJeT AelIeBie, YeM Y OpPTraHU3alliU, MPOLECCHI
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KOTOPOM  COOTBETCTBYIOT IE€PBOMY  YpPOBHIO, IMOCKOJBbKY 3 dexkTruBHas
OpraHm3alys MpoIeccoB pa3paboTKU MO3BOJIAET 3aTpauuBaTh MEHbIIE YCUIUN Ha
MOJIyYeHHE Pe3ybTaTa.

Buympennsas Cmpykmypa Yposueti 3perocmu

Kaxxnprit ypoBeHb 3pelI0CTH COCTOUT M3 HECKOJBKHX KITFOYEBBIX OOJacTeit
(key process areas). Kaxxmass kmrodeBasi 001IacTh COIAEPKUT S5 Tpymnn (TPYIIIBI
Ha3bIBaIOT common features - oOmIMe XapakTEpHbIE YEPThl) KIIOYEBBIX MPAKTHK
(key practicies). Borulomenue Bcex KITIOUEBBIX MPAKTHK JJIs JAHHOW KITIOYEBOM
obnactu oOecrieumBaeT IOCTHXKECHHE Ienei (goals) atoit oOmactu. Hmke atm
MOHSITHS pacCMaTpUBaloTCA MoapoOHee.

Kniwoueevie Oonacmu (Key Areas)

Oro - HaOOp B3aUMOCBS3aHHBIX JCUCTBUN (KJIIOYEBBIX MPAKTHK),
KOJIJICKTHBHOE BBITIOJTHEHUE KOTOPBIX MPUBOAUT K JOCTHKEHUIO ILIEel JTaHHOU
obnactu. Kaxnaplii ypoBeHb 3peiocTd  (KpoMe TMEpBOro, SIBISIOIIErocs
UCKITIOYEHHEM) COJEPKUT CBOM Habop KiroueBbIX oOmactedl. Ecnu mo mpoekrawm,
BBINOJIHSEMBIM B HEKOTOPOW OpraHW3aluu, JOCTUTHYTHI €N JaHHOW KIIIOYEBOU
00JIacTH, 3TO O3HAYaeT: BO3MOKHOCTH, XapaKTEPH3YIOUIHECS NaHHOW KITIOYEBOMH
o0nacThio, 7S mpolecca pa3pabOoTKU B JaHHOW OpraHu3alluu JOCTUTHYTHL. Eciu
TaKoW YpOBEHb JOCTHTHYT ISl BCEX KIIFOUEBBIX 00JAcTeil NaHHOTO YPOBHA, ATO
3HayuT: [Iponecc (opranusanus) COOTBETCTBYET 3TOMY YPOBHIO 3pPEJIOCTH.

KiroueBble 005acTH BBIICTCHBI TOTOMY, YTO HMX pEIICHHE MpooieMm,
CBS3aHHBIX C HUMH, Haubosiee H(PHPEKTUBHO yIydIlIaeT TMPOIECC CO3MAHUS
MPOrPaMMHOTO oOOecredeHuss. DTU TpoOlieMbl - TpeOOBaHHS MO JOCTHUKEHHIO
ypoBHs 3penocTd. YToObI "MOKPHITE" KIFOUEBYIO 007acTh, HAI0 JOCTHYb BCEX €€
nesuen.

KiroueBbie mpakTHKH, OTHOCSIIMECS K JaHHOW KJIIOYEBON obOsacTu, OymyT
IUIABHO BHUJIOU3MEHATHCA MO Mepe AOCTHKEHHsS Bce 0oJiee BBICOKHX YPOBHEH.
Hanpuwmep, Integrated Software Management (ypoBeHb 3) MOdyd4aercss MyTeM
sBomonu Software Project Planning u Software Project Tracking and Oversight
(ypoBeHb 2) mpu niepexoie ¢ YpoBHs 2 Ha YPOBEHb 3.

Oobwue ceoticmea (Common Features)

Hexotopeie KiroueBble 00JIACTH COAEPIKAT NECSITKH KITIOUEBBIX IMPAKTHK.

PaGorate k TakuMm OOJBIIMM YHCIOM TPAKTHK HeymoOHo. s ymoOcTBa Bce
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KITIOUEBBIE MTPAKTUKY, MPUHAAJIEKAIUE KKI0M U3 KIIOYEBBIX 00JacTeil, pa3oUThI
Ha 5 TUNOBBIX rpymi (common feature).

Commitment to perform (Obszamenbcmeéa no evinoanenuro). Jlewictaus,
KOTOPBIE JTOJDKHBI OBITh TPEANIPHHSATHI TSI TOTO, YTOOBI TAPAaHTUPOBATH YCTAaHOBKY
W JalibHEWIee moanep:xkanue mporecca co3ganus [10. OObIYHO Takue IeHCTBH
BKJIIOUAIOT  BBIPAOOTKY  OpPraHM3aIl[MOHHOM TOMUTHUKA W  TMOPYYUTEIHCTBA
PYKOBOJIUTEIIEH.

Ability to perform  (Bozmooxcnocmov evinonnenus). llpensapurenbHbie
YCIIOBHSI, KOTOPBIE JIOJDKHBI CYIIECTBOBATD IS TOTO, YTOOBI MPOIIeCC MOT ObI OBITH
peann3oBaH. MIMeroTcsl B BUIY pecypchbl, OpraHU3allMOHHbIE CTPYKTYpbI, 00ydueHue
nepcoHana.

Activities performed (Bvinonnsemoie oeticmaus). JIeicTBus, HEOOXOIMMbBIS
g BorwiouleHust ("HOKpbITHS'") KIHO4YEBOW 00JacTH: TMOATOTOBKAa IUIAHOB,
BBITNIOJTHEHHE PAa0OT, MX OTCJIEKMBAHUE, MPOBEIECHUE HEOOXOIUMBIX KOPPEKIUH.
OTu JAeWCTBUSA SBISAIOTCA OCHOBHBIMH. VIMEHHO OHU TOKPBHIBAIOT KIIOYEBYIO
0o0lacTh W TPHUBOAAT K PACHIMPEHHIO BO3MOXKHOCTEH KOJUIEKTHBA/TIpOIECCa.
KiroueBbie npaktuku apyrux rpynn (Commitment to Perform, Ability to Perform,
Measurement and Analisys, Verifying Implementation) Bcero nuimb co3naroT 6a3uc
st Activities Performed.

Measurement and Analisys (Usmepenuss u Ananus). IlpoBenenue
n3Mepenuit mpouecca co3ganus [10 u ananus ero pe3ynbratoB. OHU HEOOXOIUMBI
JUIs TIOHMMaHUsi TOTO, KaK peaju3yloTcsi JeHCTBUS, HEOOXOOuMble IS
BOIUIONICHUS KIIFOUEBOM 0051acTH, U KakoB 3(pexT oT 3Toro.

Verifying Implementation (IIposepsiemas/ookazamenvhas peaiuzayusi).
[llaru, mnpenmpuHUMaeMble JUIi TOTO, 4YTOOBI yOeaWThcs: NEHCTBHA TIO
COBEpIICHCTBOBaHUIO Tpouecca paszpabotku I[1O BBIMONHAIOTCS MPABHIBHO.
OObIuHO I 3TOrO pykKoBoauTenn U cioyxk6a kadectBa IIII (Software Quality
Assurance - SQA) npoBoaST/OpraHU3yI0T IPOCMOTPBI, HHCTIEKIIUU U TPOBEPKH.

Kniouegvie npakmuxu (Key Practicies)

Kaxxnas kmioueBasi 00J1acTh OMUCHIBAECTCS B TEPMHUHAX KIIFOUEBBIX MPAKTUK,
HEOOXOMUMBIX JUIS JOCTIDKEHHUS Iieleil 3Toi kiroueBoil oOmactu. Kiroueble
MPAKTUKK OIMUCHIBAIOT HMH(PPACTPyKTypbl u aAeiicTBusi. KitodeBble NPAKTHKU
onuckiBaloT, YTO momkHO OBITH CIAEIAaHO, HO HE 00s3aHbl omuchiBaTh, KAK

JOJDKHBI JIOCTUTAThCS LETH KIFOYEeBOM oOmacTu. J{is MOCTHIKEHHS Ieneil MOryT
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UCIOJIb30BaThCS AJbTEPHATHUBHBIE MPAKTUKU. B 3TOM citydae Bompoc o BblIOOpe
IIyTH JOCTYKEHMS LIEJIU TOJDKEH PEIIaThCsl HA OCHOBE 3IpaBOr0 CMBICIIA.

Ha ceropssimHuil AeHb y’e OKOJO 2 ThIC. OpraHu3alnii BOCIOJIb30BAINCh
npeumymiectsamu Mojenn CMMI npu onpenenennn mytell cOBEPILIEHCTBOBAHUS
IPOLIECCOB U OLIEHKU BO3MOXHOCTEH MIPOrpaMMHOI0 00eCeueHusl.

* TexHuveckue penieHHUs

HekoTopsle ys3BHMBIE MeCTa B CHUCTEME HAJIEKHOCTU BO3HUKAIOT IIPOCTO
10 HEIOCMOTPY. DTO MPHUBOJUT K MOSBICHUIO 1e()EKTOB, KOTOPbIE BIIOJIHE MOYKHO
YCTPaHUTh, €CJIM IPUIEPKUBATHCA XOPOIIO 3apEKOMEHIOBABIINX Ce0sl METOJI0B
npoekThpoBaHus. [losBieHne psga npyrux Operiell 00yCIOBIEHO KOHKPETHBIMU
O0COOEHHOCTSIMM MOJEITUPOBAHUSA, APXUTEKTYpPbl U MPOCKTHUPOBAHUS CHUCTEMBbI
HA/IeKHOCTH, B TOM YHCJIE OMIMOKAMH MpPU ONpEIeNCHHH YIrpo3, HeaJleKBaTHOU
ayTeHTH(UKaLMell, HEBEPHOH aBTOpHU3AIMel, HENPAaBWIBHBIM IPUMEHEHHUEM
mudpoBanus, omMOKaMU MPU OPraHU3alMM 3aLIUTHl JAaHHBIX U HEIO0CTaTOYHO
THIATEJIbHBIM IUIAHUPOBAHUEM DPA3/CICHUS NMPWIOKEHUN. [[71s1 pelenHns Bcex 3TUX
npobjeM OpraHuM3anusiM HEOOXOJUMO HCIONB30BaTh A(PPEKTUBHBIE METOJBI,
MO3BOJISIOIINE PEIaTh BOIPOCHI 00ECTICYCHHS HA/ICKHOCTH HATIPSAMYTO.

IIpuBeneHHBIN NEpEYEHb UCIBITAHHBIX HA IPAKTUKE MMPUHIMIIOB U XOPOLIO
U3BECTHBIX METOJIOB HEJIb3sl HA3BaTh MCUEPIBIBAIOIIMM, OJHAKO OH IOJIyYHJICS
JOCTaTOYHO TpPEeACTaBUTENbHBIM. bolblnas 4acTh TEXHUYECKUX METOA0B TpeOyeT
ompiTa paboOTBl € cHCTEMaMH OOECIIEYeHUs] HAIC)KHOCTH, OCOOEHHO TIpHU
OIpeIeJIEHUH crielupUKalUi U TPOEKTUPOBAHUU. Y MHOTUX U3 IPUMEHSIEMBIX /IS
pa3pabOTKNU HAAEKHOTO MPOrPaMMHOI0 OOECHeueHHs] TEXHHUYECKUX METOO0B
OYCHb MAJIO MPAKTHMYECKUX MOATBEPKICHHNA 3(PPEKTUBHOCTH, HO HACKOJIBKO 3TO
BO3MO’KHO, 37I€Ch IPUBEACHBI IPUMEPHI U3 PEATTLHOM KU3HU.

= PykoBoacTBa pa3padoTYHKOB M KOHTPOJIbHBIE BEeIOMOCTH

BeicTpanBasg CBOIO [E€ATENBHOCTh HAa OCHOBE YKa3aHHBIX OCHOBHBIX
MPUHIUIIOB, pa3Hble opranuzanuu (or Microsoft 1o SAP) B3sin Ha BoopykeHHE
HECKOJIbKO YHMBEpPCAJIbHBIX PYKOBOJCTB, B IOJArOTOBKE KOTOPBIX IpPHHHMAJA
yuactue u rpynna OWASP. B npouecce co3manusi HafeKHOTO MPOTPAMMHOIO
obecrieyeHus: pa3pabOTUUKU JOJKHBI:

e IPOBEPUTH MPABMILHOCTH BXOAHOM U BBIXOTHON MH(DOPMAIIUH;
e o0ecreunThb 3aMUTy OT cOOEB CUCTEMBI HAJIeKHOCTH;

e u3berath YCIIOKHCHUSA CUCTEMBI;
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e TMPUMEHSATH U MOBTOPHO HUCIIOJIb30BATh HAJIC)KHbIE KOMIIOHEHTHI;
e OpraHu30BaTh TTyOOKO SIICIOHUPOBAHHYIO 3AIINUTY;
e u30eraTh Tak Ha3bIBAEMOM "HaJIEKHOCTHU 3a CUET 3aIlyTaHHOCTH";
e MPEAOCTABIATH TOJBKO a0COTIOTHO HEOOXOIMMBIC TPUBUIICTHHY;
e  HCIOJIB30BaTh 000CO0JICHUE TS pa3/IesIeHUs MpaB JIOCTYTIA,
e HE MPUMEHSTh aJTOPUTMBI IU(POBAHUS COOCTBEHHOM pa3paboOTKH;
e  HCIMOJB30BaTh MUGPOBAHNE IPHU OPTraHU3AIUU BCEX BUJIOB CBSI3U;
e HHKOTJA HE MEPEChUIATh MAPOIH B OTKPHITOM BHJIE;
e 00ecTeunTh HAICKHOCTh KOH(PUTYPAIHH, HACTPAUBAEMOH 110 YMOTYAHUIO;
e TapaHTHUPOBATh HAJEKHOCTh JIOCTABKM U YCTAaHOBKH MPOrPaMMHOTO
o0ecIeveHus;
e HE CO3JaBaTh "TIOTAMHBIX XOJ0B'.

Bce »tm mpaBuna 00s3aTenbHO JOJDKHBI COOJIONATHCS TPH pa3paboTKe
crenu@uKanuil mTporpaMMHOro oOecredyeHus, B Ipoleccax MPOESKTHUPOBAHMUS,
BHEJPEHUS, TECTUPOBAHMUS, TOCTABKU M YCTAHOBKH.

= MoaeaupoBaHue yrpo3

MopnenupoBanue yrpo3 MPEeACTaBIsIET COO0OW METOJOJIOTHIO aHAIN3a
3aIUThI, KOTOPYIO MOKHO HCIOJIB30BaTh MPHU OIpPENETICHUH PUCKOB U MPUHATUU
pelIeHnu pU TOCTPOCHUU apXUTEKTYPhl, KOAUPOBAHUU U TECTUPOBAaHUU. JlaHHAs
METOJIOJIOTHUS ~ TPUMEHSETCS TPEUMYIIECTBEHHO HA  HAYallbHBIX  CTaJUAX
peam3anii  MPOEKTa (K KOTOPBIM OTHOCATCS pa3paboTka  crenuuKammi,
ApPXUTEKTYPHBIX MPEICTABICHUHN, TUAarpaMM MOTOKOB JAaHHBIX, (YHKIIMOHAIbHBIX
auarpaMm 4 T.JI.), HO €€ MOXHO HCIOJb30BaTh M MpPH HAMUCAHUH JETalbHO
npopabOTaHHOTO TEXHUYECKOTO 3aJaHusi, a Takke Koma. KoHewHas 1enb
3aKJIFOYAETCS B YCTPAaHEHUHW IMOTCHIIMATBHBIX YIPO3 TPUIOKEHHIO, CITIOCOOHBIX
HaHECTHU HauOOJIBIIHUNA yIIepO.

B memom wMoaenupoBaHHME ~Yrpo3  MPEANONaraeT JASKOMIIO3UIIUIO
MPWIOKEHUST M ONpPENEJICHHEe €ro OCHOBHBIX CBOWCTB C TOCIEAYIOUIUM
BBISIBJICHHEM M KJIacCH(DHUKAIMEH yrpo3, HAMPaBICHHBIX MPOTHB KaXKI0T0 CBOHCTBA
WM KOMIIOHEHTA. YTPO3bl KJIACCU(UIUPYIOTCS B 3aBUCUMOCTH OT CTENEHU PHUCKA.
B pesynprare QopmupyroTcs CcTpaTeTMd JIMKBUIAIMM Yrpo3 Ha JTamax
MPOEKTUPOBAHHUS, KOJUPOBAHUS M TECTUPOBAHUSI.

Onmnako  Kaxnmas W3 OTUX  MOJEJedl  paccMaTpuBaeT  MPOIECC

MPOCKTUPOBAHUS  OJHOCTOPOHHE. Her emuHOW Monmenu, OO0BEIUHSIONICH
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JIOCTOMHCTBA BCEX ATHUX MOJEJIECH W 00eCIeunBaIOIICH 00yueHue W HaKONIeHue

3HAHUL O IPOEKTE U MPOLIECCOB MIPOEKTA.

1.3. OcHOBHEIE IPUHIUIIEI IIPOEKTUPOBAaHMA HA/IEXKHOTO

IIPOTPAaMMHOTO O0ecIieueHus

Hcxons w3  BbINIECKa3aHHOTO MOXHO — c(OpMYJIMpPOBaTH OCHOBHBIE

MPUHIUIIBI CO3JaHHUA KaYCCTBCHHOTI'O IMPOTrpaMMHOTO obecrieyeHus. KOHe‘IHO, 1A

CO3aaHusd  HAOCKHOI'0O MPOrpaMMHOTO obecrieueHust HCAOCTATOYHO  JIMIIb

CO6J'IIOZICHI/I$I IIPUHIMIIOB, HO OHU CIIOCOOHBI TOMOYb OIpCACIINTBCA C MCTOAAMU

pazpabotku. Bocempb mpuHITMTIOB pa3paboTku, chopmyiupoBaHHBIC emie B 1974

rony [10], ceronHs OTHIOIb HE MEHEE aKTYaJIbHBI:

9KOHOMUSL MeXAHU3MO8 - apXUTEKTypa JOJDKHA OBITh KaK MOXKHO Ooiiee
MIPOCTON M KOMITAKTHOW;

oeticmeusi no ymoauanuio, obecneuugarowjue 3aujumy om cooee, - peleHus
O TMPEeNOCTaBICHUU JOCTyna HeoOXOAMMO NPUHUMATh Ha OCHOBE
Ha3HA4YCHMs 1IPaB, a HE UX UCKIIIOUCHUS,

NONHbIL KOHMPOTIb - TIPEJOCTABICHUE J0CTYTIA K II000MY 00BEKTY JOJIKHO
OCYLIECTBIIATECS TOJIBKO IIOCIE IPOBEPKH HAJIWYMS COOTBETCTBYIOLIMX
IIpas;

OMKpLIMAs apxXumeKmypa - €€ He CIELy€eT JepKaTh B TAUHE;

pazoenenue npueune2uti - MEXaHU3M 3allUThI, TPEOYIOLNHI ABYX KIIOUYeH,
Oosiee TMOOK U YCTOWYMB IO CPAaBHEHMIO C MPUMEHSIOIINM JUIsl OIYUYEeHUs
noctyna oguH Kirod. [foaTomy Tam, rae BO3MOXKHO, Jydllle MCIIOJIb30BATh
MEXaHU3M C IByMs KJII0YaMu;

MUHUMU3AYUA npueuiecuti - J00as MporpaMMa M 000N IOJIB30BATENb
CHCTEMBl JOJKHbl UMETh MUHMMAJIbHO HEOOXOIUMBIN [Js1 BBINOJIHEHUS
CTOSIIIMX Mepe]] HUMU 3a7a4 Habop NPUBHIIETUH;

MaKcumManibHoe — COKpaujeHue  KOIuvecmea  OOWux  Mexamusmos -
MEXaHM3MOB, JOCTYNHBIX WM 3aBUCHUMBIX 0o0jiee dYeM OT OJHOTO
I0JIB30BATENS;

npUemMaIeMocms ¢ NCUXON0SUHECKOU MOYKU 3peHusi - HeoO0X0IUMOo

MPOayMaTh OCOOEHHOCTH YENOBEKO-MAIIMHHOTO HHTepdeiica, KOTophie
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obecrieyat MPOCTOTY MCIOJIB30BAHUS MPOTPAMMHOTO O0ECIIeUeHus, YTOObI
NOTPEOUTENTN, HE 3alyMbIBasICh, KOPPEKTHO MPHMEHSUIM MEXaHU3MbI

3alWTHI ITPU BBIIIOJIHCHHUU CBONX MMOBCCAHCBHBIX 3a/1a4.

1.4. HccnepmoBaHue BO3MOXHOCTEH CYINeCTBYIOMIMX CHCTEM

o0ydJeHH.

Ha coBpemenHoM »sTame pa3BuUTHs O0IIEeCTBa B pe3yJbTaTe OBICTPOTrO
Pa3BUTHSI KOMIIBTEPHBIX TEXHOJIOTHI BO Bce c(hephl OOIIECTBEHHON ACSITENFHOCTH,
B TOM 4YHCIC W B OOyYCHHE, BOPBAINCH  HMH(DOPMAIMOHHBIC TEXHOJOTHHU.
O06pa3zoBasoch HOBOE HaIpaBieHUE OOYUYEHUST — DJIEKTPOHHOE O0yYEHHE, KOTOPOE
MOJKET MPOXOAUTH KaK Ha MECTE, TaK U JTUCTAHIIMOHHO C Y4aCTUEM YUHTENs, 100
06e3 ero ywactus. [IpemmyiecTBa mepexofa Ha HOBYHO TEXHOJOTHIO OOYyYCHHS
OUCBHIHBI W HE BBI3BIBAIOT COMHCHHIA, HO, KaK TPABUJIO, TPU OCHOBHEIC
KOMITOHEHTHI Tpoliecca 00y4yeHHs: MOArOTOBKa MaTepuaia; rnepeaaya; KOHTPOJIb,
paccMaTpuBalOTCS HE3aBHCHMO JIpyT OT Jpyra, HE CYLIECTBYeT €IWHBIX
MEXaHH3MOB yIPABIECHUS MPOIIECCOM OOYUYEHHS, YTO YaCTO yXYAMIAET THOKOCTh U
s dexTuBHOCTH yueOHOTO Tporiecca. Kpome 3TOro, Kaxaslii U3 3TUX MPOIECCOB
JUIS  TIOCTEAYIOLIETO dSTalma BpPEMEHH XapaKTepU3yeTcsl pa3HbIM YpPOBHEM
aBTomMatu3anuu. Ecnu mpormecc mepemauyum maTepuana M BOINPOCHl KOHTPOJIA
CPaBHHUTEIHHO aBTOMATHU3MPOBAHBI, TO aBTOMATHU3allMsl BOMPOCOB MOJITOTOBKU H
yIpaBlieHUs] (COCTaBJICHHS, Pa30WCHHs, CTPYKTypH3amuu, 0000ImeHus, BBIOOpa
MOCJIEZI0BATEILHOCTH BOIIPOCOB, MOJKIIOYEHHUSI TECTOB IO T€MaM) HaxOJsITCs Ha
CpPaBHHUTEIHHO HU3KOM ypoBHE. KOHEUHO, 3T0 00YCIOBIEHO CII0KHOCTBIO BOIIPOCa,
KOTOPBI TPEACTaBISET OJHY W3 HAWCIOXKHEHIINX 3aJa4 HMCKYCCTBEHHOTO
UHTEIJIEKTA — 3a0a4y npeoCcmasieHusi u CMmpyKmypusayuu 3HAHUi.

[TonoHoTa 1 riyOMHA MepelaHHbIX 3HAHUN MOXET ObITh IPOBEpEeHa MyTeM
TECTUPOBaHUs. B 3TOM MOHUMaHUM [a)ke COCTAaBIIEHUE XOPOIIUX TECTOB, CPeIHEN
pa3MEpHOCTH U CJOXKHOCTU JUISl TPEIMETHOW O0JIACTH 3HAHWUU TPEACTABISET
3aady OSKCIIOHCHIMAIBHOW CIOXHOCTH. [loaToMy aBTOMaTHuYeckasi TeHepamus
TECTOB COTJIACHO TeMAaTHKe MPECTABISIET aKTyaJIbHYIO 3a/1a4y.

B mocnemHue ronbl MHTEHCHUBHBIE YCWIIMS HAaIpaBJICHbI HAa CO3JaHHE

IIPAKTUYECKUX  IPOrPAMMHBIX  aBTOMATU3UPOBAHHBIX CUCTEM  YIIPABIICHUS
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(Learning Management System) mpomeccamu o0Oyuenust (Moodle- MomynbHas
00BEKTHO-OpUEHTHpOBaHHas oOydatomast cuctema, WebCT u apyrue). B stux
cucTeMax B OCHOBHOM Pa3BUThl MEXaHH3MbI IJITAHUPOBAHUS MPOLIECCOB 00YyUEHUS,
MOJTOTOBKH Y4YEOHBIX MATEpUANOB M «PYYHOH» TOATOTOBKH H BU3YaJILHOTO
OTOOpa)KEHUsI TECTOB, NMPOBEJECHUS TECTUPOBAHMS U aBTOMATHUYECKOW OLIEHKH,
MEXaHU3MBbl MOJYYEHUs CTATUCTHUYECKOW HHPOPMALUU IOJA PA3HBIMH YTJIaMH.
CoOOTBETCTBEHHO, OHM MPEACTAaBIAIOT 00Jiee CUCTEMBI C YIPAaBICHUEM Ha OCHOBE
BHyTpeHHero coaepxanuss (Content Management System), uYeM CHCTEMBbI
YIpaBJICHUS HA OCHOBE 3HAHUU.
[TyGnukaruu B 3T0# 00J7aCTH, B OCHOBHOM, OTHOCSTCS K cpepe TEXHOJIOTHH
nporpaMMHUpoBaHus. VX yCIIOBHO MOXHO pa3OUTh Ha CIEAYIOIINE HANIPaBICHUS:
® [IPEJCTaBJICHUE 3HAHUNH TOCPEACTBOM OOBEKTHO — OPHUEHTUPOBAHHBIX

Mozeneit 1 a361k0B (UML — s3bIK yHU(DUITMPOBAHHBIX MO/iereit);

e TpaHchopmaIus npeACcTaBICHUI 3HAHUM;
e TCHEpalus TECTOB,;
¢ CUCTCMBI YIIPABJICHUSA 3HAHUSAMMU.
B npemioxenHol paboTe OCymEeCTBIsSIeTCS 0000ICHIE UCTIONB30BAHHBIX B
nyOMUKanusIX Uaed U MepeHoC UX Ha Mpolece 00yUeHHs KOJUIEKTUBHBIM METOHaM

pa3paboTKH MPOrpaMMHOT0 00ecrieueHHs.

1.5. Kparkwuit 0630p MeTOZOIOTHII UMUTAILIOHHOTO

MozenupoBauus npoueccos (PSIM).

Crnenaem kpaTkuii 0030p pa3nuvHbIx Metomojoruid PSIM, kotopsie ObLIH
MPUMEHEHBI K 00J1acTU pa3pabOTKH MporpaMMHOro obecriedeHus u cuctemam [18]:

* IMCKpeTHOe MozenupoBanue coobiTuii (DES)

* TMHaMHu4eckue cuctemsl (SD)

* rubpuaHoe moaenuposanue (HS)

* MOJIETUPOBaHNE, OCHOBaHHOE Ha cocTostHuH (SBS)

* MOJICTMPOBAaHNE, OCHOBAaHHOE Ha areHTax (ABS)

* cucTeMbl OCHOBaHHbIe Ha 3HaHUAX (KBS)

* MoJienpoBanue kadecTna (QS),
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O6bruno ucnonb3ytorest Meroasl DES m SD. Tpermii merom, KOTOpBIi
HebOe3unTepeceH - HS, xoropeiii komObunupyer DES u SD B onHy Mojenb, 4ToObI
JOCTUTHYTh IPEUMYIIECTB 000X METOIOB.

Hago  orMeruTh, 4YTO  MOJENMpPOBaHHE  IPOLIECCOB  SBISAIOTCA
KosndecTBeHHbIM. [IponeccHoe MonenupoBaHHE HCHONB3YeT Tpaduyeckoe
OIMCaHME TEXHOJOTUYECKOTr0 Mpoliecca Kak OCHOBaHUE Il TOTO, YTOObI 100aBUTH
KOJINYECTBEHHbIE METPUKH M CO3JaTh MOJAEIM s HpeicKa3zaHus paboThl
mpouecca.

Huckpernoe monenupoBanue coowiTuii (DES): monmenu DES sBnsitorcst
JUCKPETHBIMHU M TUHAMUYHBIMU. OHH MOTYT MCIIOJIb30BaTh U J€TCPMUHUPOBAHHBIC
U cToxacTHyeckue (ciayvailHble) mapameTpbl, MO3BOJSIONINE MOICIUPOBAHUE
Moure Kapno. Mogenu DES npencraBieHsl uepe3 ceTb IEHCTBUN M TUCKPETHBIX
(MHIMBUIYaNbHBIX) IIYHKTOB, KOTOpbIE TEKyT uepe3 3Ty ceTb. JlelicTBus
peoOpa3oBhIBAIOT MYHKTHI W OOHOBIAIOT cocTosiHue cucteMbl. Mogenun DES
TUIIMYHO UCHOJb3YIOT 0OJIBIIOE KOJIMYECTBO PA3IMUHBIX 00Pa3LOBBIX 3JIEMEHTOB U
MHOTJa IoJlaratoTcsi Ha nporpammupoBanue. MHctpymentsl DES tunnyHo umeror
CUWJIbHBIE TpauuecKkue CIoCOOHOCTH M TMO3BOJISIOT OOJIBIIYI0 THOKOCTH B (hopMme
YPaBHEHUW U CIy4alHbIX MEPEMEHHBIX, KOTOpPhIE MOTYT HCIOJIb30BaThCA. Y
mojneneir DES ecTh uckiItounTenbHas CIOCOOHOCTb CMOAETUPOBATH OOraTCTBO
IPOIECCOB M 3aJaHuil, pabdO4YMX TAaKeTOB M PECypcoB, YTO TO3BOJIAET
KOJIMYECTBEHHO OLICHUTH ITPOEKTHYIO paldoTy.

JNuunamuueckue cucteMbl (SD): moaenupoBanue SD - TUI HEMpepHIBHOTO
MOJIETIMPOBAHUSl CHCTEMBI. OJTO SABJAETCSA TaKKE AWHAMHYHBIM IIPOLECCOM U
UCTIONB3YET PAJI OTIMYUTENbHBIX YpaBHEHUIH, YTOOBI BBIUMCIUTH MOBEJICHHE
CUCTEMBI WJIM Ipolecca B TEUEHHE J0Jroro BpeMeHH. CHCTEMaTHYeCKH BapbUpysl
nmapaMeTpamMu IOJb30BaTeId MOTYT IOJIy4aTh pa3yMHYIO HM3MEHYUBOCTb B
pesynbrarax, Ho SD He sBiseTCd HEOTBEMJIEMO CTOXaCTHYECKMM B mpupoje. B
orinumne ot mojeneit DES tunudHo mpencraBiseT mporecchl Ha 0ojee BHICOKOM
ypoBHe (MeHbIIe aeraneii). Cuia moxenedt SD - X crOCOOHOCTH K 0OPa3IOBBIM
MeTasM OoOpaTHOW CBsI3M, HO Mojaenu SD OOBIYHO HE BKIIOYAOT IMPOIIECC
croxactuuHoctu [17]. HMHCcTpymMeHTs! SD THNMYHO 00€CHEeYMBAIOT XOPOILIUE
rpaduueckrue CIOCOOHOCTH K MPEICTABICHHUIO MeTenb o0paTHOM cBs3u. Kpome
TOTO, HEJaBHUE MHCTPYMEHTHl OO0ECHEUMBAIOT AJIEMEHTApHYI0 CIIOCOOHOCTH

BKIIFOYUTb HCKOTOPBIC CTOXAaCTHYCCKHC cnyqaﬁHHe IEPEMECHHBIC. HaKOHCI_[,
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JUHAMHYECKHE CHCTEMBI - METOOJOTHS MOJEIUPOBAHUS IS TOrO, YTOObI
MOJIETTMPOBATh HEMpephIBHBIE cHUCTeMbl. KonmudecTBa BBIpaXKEHBI KaK YpPOBHH,
HOpPMBI, U MH(QOPMALMOHHBIE CBS3U, MPEICTABISAIONUINE METIH OOpPaTHOM CBS3H.
YPOBHU NPEACTABISAIOT HAKOIUIEHHUS PEAIbHOTO MHpa M CIIyXaT MEepPeMEHHBIMU
COCTOSIHMSI, ONUCHIBAIOIIMMHU CHUCTEMY B JII0OOM IYHKTE€ BOBpeMs (Hampumep,
KOJIMYECTBO PA3BUTOTO MPOrPAaMMHOTO OOECTeueHUs, YUCIO ACPEKTOB, YHUCIO
MepcoHana Ha KOMaHJe, U T.1.), HOpMbI - MOTOKM B TEUYEHHE AOJITOTO BPEMEHH,
KOTOpbIE 3aTParuBalOT YPOBHU JUIS OIMHUCAHUS IPEIBAPUTEIBHOTO MPOCMOTpa
00pa3IOBBIX JICMEHTOB.

I['mbpumnoe monpenupoanue (HS): momenm HS xomOuHHMpYyrOT nBa Wiu
0ojbllle METO/Ja MOJIENMPOBAaHHUA. B MonenupoBaHUM Mpolecca MPOrpaMMHOTO
obecrieyenuss HS tunmuyHO oOpamiaercs K MOAEISAM MOJICTUPOBAHMSA, KOTOpPHIE
koMOuHMpyYyt0T SD ¢ DES. I'mOpunHble Mozienn MIMPOKO HE MCHOJB3YIOTCSA M3-3a
OTPAaHUYECHHON TMOJJEPKKU HWHCTPYMEHTA U YBEJIMYEHHOM CJIOXHOCTH. B
pe3ynbrate Monaenu HS sBHSOTCS M OTUHAMHYHBIMM M CTOXaCTHMYECKUMHU, U B
COCTOSIHUM OTPA3UTh METIN 00PaTHOU CBSI3U.

MonenupoBanue, ocHoBaHHOE Ha cocTosgHuu (SBS): Monenu SBS - npyroii
TN TWHAMHYECKoro moaenupoBaHus. Moxaenu SBS omoOpsitor mpencraBieHue
CHUCTEMBbI 4epe3 KOHEUHbIE aBTOMAaThl. JTa TEXHUKA UCHOIB3YET NEATEIbHOCTh H
JMarpaMMbl COCTOSIHMS, YTOOBI CMOJEIUPOBATh MOBEACHUE MpoleccoB. Mojenu
SBS MoryT mpenctaBuTh OOraTCTBO IMPOLIECCOB, HO HE TO K€ camoe OOoraTcTBO
peCypcoB M TIETIM OOpaTHOM CBsI3W Kak MOTYT ObITh caemansl ¢ DES wmm
mozensimu SD. B To ke camoe Bpems, monenu SBS sBISIOTCS MpeBOCXOAHBIMU
P TPEACTABICHUN MApAUICIbHBIX JIEHCTBUU M Mapajienn3Ma U MOTYT OBITh
croxactuueckumu. HMHcTpymMeHThI SBS THNMUYHO UMEIOT HCKIIOYUTEIbHBIC
rpadguyeckue CHOCOOHOCTH M TO3BOJIAIOT U CTaTHUECKYI0 U JUHAMUYECKYIO
oOpa3ioByto mpoBepky. Moxaenu SBS sBISIOTCS mNONTAIOMIMMKCS —aHAU3Y,
MHOTOYPOBHEBBIMH, ¥ BKJIIOYAIOT MHOTOKpAaTHbBIE MEPCHEKTHBBL. B HacTosiiee
BpEMSI, OHU IIHPOKO HE UCTOIB3YIOTCS AJIsl MOJIEIMPOBAaHUs Mpoliecca.

OcHoBaHHOE Ha JOBEpeHHBIX Jmax (“areHrax’) moaenupoBanue (ABS):
Mozaenu ABS mpencTaBnsitoT CUCTEMBI M MPOLIECCHI KAaK MOCENIEHUsT aBTOHOMHBIX
B3aMMOJECHCTBYIOIMX MNapajuledbHBIX ‘“‘areHToB”. Kakaplii areHT ymnpasiser
IIPOCTBIM CBOJAOM IIPaBWJI, KOTOpPHIE OIUCBHIBAIOT, KaK OH B3aMMOJEHCTBYET C

IPYTUMH  areHTamMu | OKpyXkartomed cpemodd. IlpaBuma wmoryt  OBITh
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JETEPMUHUPOBAHHBIMU WJIM CTOXacTHYeckumu. Mogenu ABS - odeHp xopoiro
Pa3BETBISIOTCS, M MOTYT NpPEACTaBUTh JCTAJIbHbIE B3aUMOJCHCTBUS MEXIY
WHJIUBUIyaIbHBIMH IOpUIMYECKUMH JulaMu. Mogenn ABS Toiapko HauMHAIOT
MPUMEHATHCS K CUCTEMaM U pa3pabOoTKe MPOrpaMMHOTO 00eCIIeUEHUSI.

Cucrembl, OCHOBaHHBIC Ha 3HAHUSIX WJIM OCHOBaHHBIC Ha mpaBwiax (KBS
win RBS): RBSs - Tun wuckycctBenHoro wunHtemiekta (Al) cucrema wunu
"sKkcnepTHas cuctema'. DT CUCTEMBI UCIOJBb3YIOT CBOJ MPaBUJI B COCUHEHUU C
JBUTATEJIEM/MEXaHU3MOM BBIBO/IA, UYTOOBI TPEACTABUTH JKCIEPTHOE 3HAHUE U
MoApaXkaTh MPOIIECCaM PACCYKIICHUS dKCTepTa. B oTinuue oT mpeaplaymux msaTH
MmeTonoB, RBSs momararorcst 0oiblile Ha TEKCTOBLIE/Iornueckue omucanus. OHU
MPEKIE BCETO HCIIOJIb30BANUCH NJIsl MOHUMAaHUS Tpolecca U 00pa30BaTeIbHBIX
LIEJICH.

MonenupoBanue kadectBa (QS): QS ocHOBbIBacTcs Ha 00pa3lOBOM
MPOrpaMMHOM OOECNEYEHUH SBOJIOIMOHHBIX TMPOLIECCOB W TeHAeHIMH. Moaenu
QS pabortarT mpu yciIOBHUU, YTO HHQPOpPMAIHS O MPOrPaMMHOM OOECTI€UECHUH H
mpoleccax pasBUTHS cHCTeM HedeTka. Mogemun QS mpucnocaOiamBarOT 3TO,
MIPEACTABIISIST BaXKHBIE OOPA3IOBbIC MapaMeTphl Kak ypaBHEHHUs, KOTOPHIE MPOCTO
YBEJIMUYMBAIOTCS, YMEHBILIAIOTCSA, WM NMPEObIBAHUE TO KE CAMOE B TEUEHHUE JOJTOTr0
BpemeHH. [lpubnusutenvHas BeNWYMHA YBEIWYCHHUS WJIA YMEHBIICHHUS TaKxkKe
cMonenupoBaHa.  Vcmomp3oBanwe  9TOW  WH(pOpPMANMKM  MO3BOJSET  OBITH
3aMEYCHHBIMU OOIIMM TEHICHIMSM U TIOBEJACHHIO HAa CTaJWd CTAaHOBJICHHS
cucteMbl B menom, y Kaxaoro moaxoia €cThb pa3jiW4HbIe IPEUMYIIECTBA U
orpanuyeHus. Beibop Tuma monaenupoBaHusi OyJeT 3aBUCETh OT 00JACTH CHCTEMBI,

KOTOpast MOJICIIUPYETCSI U THITBI BOIPOCOB, K KOTOPBIM HY>KHO OOPaTUTHCA.

1.6. BrIBozmEBI IO mEPBOM IIaBe.

1. MonenupoBaHue MpPOLECCOB 0OYUYEHHUS! KOJUIEKTUBHBIM METOAAM Pa3pabOTKU
IPOTPAaMMHOTO OOECTeYeHUsl  SIBJISICTCSl aKTyalbHOHM 3amayeil. OgHako B
UCIIOJIB3YEMBIX MOJENSIX OCTalTCsl HE PELICHHBIMU IPUHLUIINAAIBHBIE
BOIPOCHI, CBA3aHHBIE C HaJaKUBAaHHEM IIPOLECCOB OOyYEHUs KOJUIEKTHBHBIM

METOJaM pa3pa60TKH nporpaMmMHOIO O6€CHe‘leHI/I${, HCO6XO,Z[I/IMOCTLIO
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JUHAMHYECKOT0 MOJIX0a K U3YYEHHIO MPOLECCOB pa3paboTKU MPOrpaMMHOIO
obecrieyeHus.

B  I'pysum, obyuenue u cepruduxkanus no CMM/CMMI noka HOCUT
snu3oauYecKuid xapaktep. IIpoGimemMa cocTOMT B TOM, 4YTO TPOBOAUTH
oduimanbHoe 00yuyeHUe MOJydYaroT MPaBO TOJIBKO HMHCTPYKTOPHI, MMEIOIIUE
apropuszanmto SEI, a mna ceprudukanuu HeoOXoAMMO oOpamiarbes B
COOTBETCTBYIOIIME Opranu3anuu. Ee peanuzaius cBa3aHa ¢ psSaoM Cephe3HBIX
npoOiieM, TpexaAe BCEro C  JKECTKOW  JUIICH3UOHHON  MOJHUTHUKON
aMEepUKAaHCKOTO yHHBepcuTeTa. [lodTOMy oOdYeHb akTyaidbHa mpodiema
CO3/IaHMSI TECTUPYIOLLEH CUCTEMBI JJIs OLIEHKH BO3MOXKHOCTEH OpraHu3aiuy, a

TakXe 00y4eHUs IPUHLUIIAM OpPraHU3allMOHHOMN KyJIbTYpBI.
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2. ®opmupoBaHHe MOAEIU IpoIecca 00yYeHus MeTojaM

pa3paboTKu MpOrpaMMHOTO obecrieyeHus

2.1. Q@opmanbHast MOZeIs OOyUeHU

B cdepe MCKycCTBEHHOTO MHTEIUIEKTa YXe CYIIECTBYIOT TpPaJAULMOHHBIC
METOABl CTPYKTypU3allMk 3HAaHUM W wuHOOpMANH, pa3pabOTKH S3BIKOB U
MHCTPYMEHTAJIBHBIX CPEJICTB. 3HAHUSA OTIMYAIOTCS OT MH(OPMAIUK TE€M, YTO OHHU
IIOMHUMO OIUcaHud HH(opMaruu B BHIE (HAKTOB, MPEACTABISIIOT CpPEACTBA €€
HCIOJIb30BaHUsl B ONPEJECIIEHHOM KOHTEKCTE U JOCTM)KEHMSI KOHKPETHBIX IIEJIEH.
CoOTBETCTBEHHO, Ul MPEJICTaBICHUs 3HAHUW HEOOXOAMMO BbIpAOOTaTh H
UCCIIEIOBaTh MEXAaHU3MBbl IPE/ICTABICHUS KaK CEMAaHTHUKH, TaK W IPAarMaTHKH.
CymiecTByeT /JBa OCHOBHBIX METOJA MPEACTaBICHUS 3HAHUWIl: JEKIapaTUBHBIN U
npolenypHbIid. B nekiapaTHBHOM MpeACTaBICHUHU 3HAHUS MOXKHO OMHCATh B BUJIE
CTPYKTYp CEMaHTHYECKHX ceTed, (peiMoB, OOBEKTOB WM MpPaBHJI BBIBOJA,
o0yafjaoIuX COOTBETCTBYIOIIMMHU SI3bIKaMM  IpejcTaBieHus. Hecmorps Ha
MPUIIOKEHHBIE YCUIINS, KeJlaeMble Pe3yJIbTaThl HE ObUIbI JOCTUTHYThI, OCHOBHOM
NPUYMHON Yero sBIsSeTCS MOCTAaHOBKA 3ajauu. B oOmieM, 3a1a4ya CTpyKTypH3aIluu
3HAaHUI M3-3a HEOJAHO3HAYHOCTH, HEOIPEAEICHHOCTH MU OOJBILION pa3MEepHOCTH
IIPEJCTABISET HEPa3pelIuMylo 3aJady, [O3TOMY JKEeJIaTesIbHO, 4TOOBl 3Ta 3agaya
Obula 00CyXJeHa Bcerja C ONpEAENCHHON MparMaTukoil, B ONpeIeNeHHOM
KOHTEKCTE, C BO3MOXXHOCTBIO YIpaBIeHHUs pa3HOU nertanmuzanueid. Heobxommumo
MPEJICTaBICHUE OAHMX M Te€X € 3HAHUN NOJ pPa3HbIM yIJIOM M CpPeAM HHUX
pa3paboTka MEXaHM3MOB TpaHc(OpManuu U, COOTBETCTBEHHO, aBTOMAaTH3H-
POBaHHBIX CUCTEM.

Yem Oosee CTPYyKTYPH30BAHHO ONMIIYTCS 3HAHHs, TEM OOJIbIIE IIaHC
YCIICIIHOTO 3aBEpIICHUS MPOLECCOB 00yUEHHs U UCTIOIb30BaHUS 3HAHUH.

B TedeHue Bcero mnepuojia MHTEUIEKTYalbHOM [EATEIbHOCTH YeIOBEKa
3ajadya oOyuyeHMsl, IpPEJICTAaBICHHs M CTPYKTypU3alMM 3HAHUH Bcerga Obuia
aKTyaJbHON M ocTaHeTcs emle Hagouro. [loatomy nake HeOONbIINE PE3yIbTaTHI,
JIOCTUTHYTBIE B 3TOH chepe OyayT BaskHBI [J1s1 OyAyIIEero pa3BUTHUS 3TOH 00aacTu.

OOydeHue — 3TO HEOTHEMIIEMOE CBOMCTBO JIOOOH WHTEIUICKTYyabHOU

CHUCTEMBI, KaK eCTeCTBCHHOﬁ, TaKk H HCKYCCTBGHHOP'I, BKJIIOYArOmiee OIIbIT —
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HAKOIUICHHE 3HAHUN Ha OCHOBE pEUIeHMs MpeAbIAyIIMX 3adad, UX 00oOIIeHne U
MPUMEHEHHE Ha HOBBIX, paHee HE PACCMOTPEHHBIX 3anadax. JIoOoil mporecc
00y4YeHHsI OTHOCHUTCS K KaKOM-TO YacTH pPEaJbHOTO MHUpPA, KOTOPYIO HAa3bIBAIOT
MIPEMETHOM 00JIACThIO M OMTMCAHWE KOTOPOH JOJDKHO OBITH BBITIOJTHEHO HA KAKOM-
00 s3bIKE, HAPUMEP HAa €CTECTBEHHOM, WJM Ha KaKoM-IIMOO ¢GopMabHOM
s3pike. Bo Bcex cilydasx OCHOBHBIMHM €IWHUIIAMHU 3HAHUM SBJSIIOTCS TOHATUS U
OTHOIIICHUSI MEXIy HUMH (MU aOCTpaKTHOE 3HaHWE) U (PAKTHI-I0KA3aTEIbCTBA B
BUJIC TPEAJIOKEHUH, KOTOPbIE OIMHUCHIBAIOT CBOWCTBA OOBEKTOB, COCTOSIHUS W
OTHOLIEHUS TTpeaMeTHON obnactu. K ToMy ke onmucanue mpeIMeTHONW 00JacTH Ha
KakoM-1100 (opmanbHOM s3bIKE, BCETJa IOAPAa3yMEBAET €€ COOTBETCTBHE C
OIMKCaHWEM Ha eCTeCTBEHHOM si3bike. COOTBETCTBEHHO C BBeJeHHEM (HOPMAaTbLHOTO
OMUCAHMUS CIEAyeM M3 OJHOr0 ONHCAHUS K Jpyromy K HEo0XOIUMOCTH

OAHO3HAYHOI'O IEPCHOCA.

IIpeameTrHas o0JacTb

(hopmanmuzanus BepHbUKaLUS

MHTEpIpETalUs OIKCaHue CH-
Tyaluu

0011I1e 3HAHUS O
MpeIMETHOMN
obmacTi

IIpencraBieHre 3HaHUM HA €CTECTBEHHOM SI3bIKE

TpancopManms

001I1e 3HAHUS O MHTCPIIpETAIsA OIKACAHUE CHU-
IpeAMETHON

obmactu

Tyaun

IIpencrarieHre 3HaHUI HA KAKOM-JTHOO (hOPMATILHOM S3BIKE

Puc. 1. ®opmansHast Mofiesb Ipe/iCTaBIeHNS 3HAHUH B 00yvalomeli cucTeMe.
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Paccmotpum dopmanibHyto Moaenp oO0yueHus [21], koTopas ocHOBaHa Ha
MOJIETH JIAOUPUHTHOTO OOYYEHHS] KOTHUTUBHOM MCHUXOJOTUH, B KOTOPOH MPOIECC
o0ydeHHUsl pacCMaTPUBACTCSl KaK MOWCK BO3MOXKHBIX allbTEPHATUB B JTAOUPHHTE H
OIICHKH JIBHKCHHH I10 JIJAOUPHUHTY MCXOJIS U3 JIOKATBHBIX KPUTCPHUYMOB.

Bgenem crnenyromiye 0603HaYeHHUS:

A — MHOXECTBO KOMIIOHEHTOB aOCTPaKTHBIX 3HAHHH, OMUCHIBAIOIINX
MpPeIMETHYIO 00JIacTh;

P- MHOXECTBO J0Ka3aTEeNbCTB JIsS ONUCAHUS COCTOSIHUSI TMPEIMETHOM
o0JacTy;

L — mHOXecTBO (hOpMAaNBbHBIX S3BIKOB;

C — MHOXECTBO KOHTEKCTOB (TparMaTuk, 1ejeil, orpaHu4eHui );

U = A x P - npeacTaBisieT AeKapTOBO MPOU3BE/ICHNUE;

U ={U1,U2,U3, Un} oGyuarommuii Ha6op , rne Ui € E(U)- npeacrapiser
MHO’KECTBO BCeX MoaAMHOxecTB U;

X={X1,X2,X3,..,.Xm} — KoOHeYHOE MHO>KECTBO COCTOSIHU;

Y={Y1,Y2,Y3...,,YK} - MHOXECTBO BBIXOJHBIX BEJIMYHH;

ompenenmum  p: E(U) —Y, orobpaxenue kiraccuuKaimm, KOTOPOE
M3BECTHO TOJIBKO MPENo/IaBaTeNio;

nonyctum, gaHo F={fi, i=1,] & fi: Z(U) —Y } MHOXecTBO omnucaHui,
KOTOpBIEC OYIyT MMOCTPOCHBI B MpOIlecce OOYUCHHUS,

OTIpEICITUM TaKXKe BBIOOP HabOpa o0ydeHus

¢o:UxLxC— ZEU), o€ D;

U oTepaTopsl TpaHchopMaluy MpeICTaBICHHMA

y:UxL —- UxL,y€Y;

Kpome Toro, ckaxxeMm, naH kputepuil odydenus A(p,f, @, W), KOTOpHIii
3aBUCHUT OT Oym3ocTH Kiaccudukamuu f, momydeHHOW B pe3ysibrare oOydeHUs, K
UCTUHHOM KIacCHU(UKAIIMU MPEroaaBaTes - p.

CoOTBETCTBEHHO, MOJENb OOy4YeHUS MOXKEeM MPEACTaBUTH CIIEAYIOMUM
obpa3zom:

M=<U,X,Y,p,F,®, ¥, A>

B o6miem 3amaya oOy4eHHsi COCTOUT B TTOMCKE TaKuX 3Ha4YeHHi f, @,  , Ipu

KOTOPBIX OyJET HAlICH SKCTPEMYM 11eJIeBOM (QyHKIIUH
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A(p*,f*, o*, y*)=extr  {A(p,f, 9, y)} (1)
f, 0, v
PazupiMu BapuarmsimMu Gopmysisl (1) MOKHO MOTYYHTH 3a/1aui O0YUYEHUs C
pa3HBIMU KPUTEPUYMAMHU:
e 3a/1aya ONTUMAIBHOIO OA00pa TEM U BOIIPOCOB
e 3ajaya BHIOOpA HAMIYYIIETO MPEACTAaBICHUS
® 3ajjaya COCTABJIICHUS HAWIydlled IOCIeI0BaTEIbHOCTH, BBIOPAHHOMN
corylacHO Habopy oOyueHHs
B o0mewm, 3amaga (1) mnpeacraBinseTr KOMOWHATOPHYIO 3aJady Co

MHOECTBOM KPUTEPUYMOB dKCIIOHEHIIUAIBHON CIIOKHOCTH.

2.2. IlpencraBreHue 3HaHUI U TpaHCPOpPMaALMA IIPeACTaBIeHUN.

JIns TpakTUYEeCKOro MpEACTaBICHHUS 3HAHUA O NpeAMETHOW obiacTu
HE0OX0UMO BBIOpaTh 0Aa3MCHOE TPEJCTABICHHUE, KOTOpOe O0IamaeT OOJBITUMU
BBIPA3UTEIbHBIMU BO3MOXKHOCTSIMM U paboTa C KOTOpPHIM OyJeT Jerka ¢ TOYKHU
3peHusi cOopa 3HaHUU.

B kaudecTBe s3bIKa MpeCTaBICHUH 0a3UCHBIX 3HAHUI MOXKET OBITh BHIOpaH
MIPEyCMOTPEHHBIN 711 aHAJIM3a U MPOEKTUPOBAHUSA O0OBEKTHO-OPUEHTUPOBAHHBII
YHHUBEpCAJIbHBIM A3bIK MonenupoBanuss UML wu ero pacumupeHue — A3bIK
orpannueHuit OCL, KOoTOpbIli MOXKeT ObITh UCIOIB30BaH KaK AJs JeKIapaTUBHOTO
— B BUJIe 00BEKTOB, TaK U MpOLEAypHOro npezacrasienus 3Hanuidi. UML oOmanaer
CIIEYIOIIUMHU TPEUMYIIECTBAMU:

e 1peacrtaBiicHHble ¢ noMompid UML 3HaHuA OpsAMO JOCTYNHBI Kak Ui

BOCIIPUSITHS YETIOBEKOM, TaK U JJIA U JIsl MAIIMHHBIX TIPOLIECCOB;

e 3HaHug B mojaenu UML MOTyT JIerko M3MEHSATHCS MCXO0Hs U3 OOBEKTHO —

OPHUEHTHPOBAHHOTO MOAYJIUPOBAHUS;

e wmomenu UML wmoryr OBITh HCIONB30BAaHBI IS TIPEICTaBICHUS
a0CTpaKTHBIX 3HAHHM;

e HOBOE 3HAHUE MOJKET OBITh BBIBCACHO C IIOMOIIBIO MCXAaHU3MOB BbBIBOJA

OCL - pacummpenuss UML
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[IpencraBienne B BHJAE CEMAHTUYECKUX CETEH OCYIIECTBIECHO C
HCIIOJIb30BaHKUEM si3bIKa XML.

CoOTBETCTBEHHO, pa3pabOTaHbl MEXaHU3Mbl OOBEKTHO — OpPUEHTH-
POBAHHOIO MPEACTABICHUS 3HAHUK C momolblo nuarpaMmMm UML  wu metoasl u
AIrOPUTMBI [TIEPEBOJA UX B CEMAHTHYECKUE CETH.

CymiecTByeT HECKOJIbKO METO0B TpaHCcpOopMaLuu UML—-mognenen.
HaubGonee mpocTeiM sBISIETCS OMUCaHUE MPEoOpa3OBaHUS CYNIECTBYIOIIMX
IIPOLIECCOB C MCIIOJIb30BaHUEM sI3bIKa IporpammupoBanusa. Ho y Hero ects Takoe
OTPHULIATENIFHOE CBOMCTBO, 4dTO sl J00aBIIEHHs HOBOH TpaHCOpMALUU
HEOOXOAMMO HamucaHue HOBOW mporpaMmbl. CllenyIomui METOJ UMEET B BHIY,
yro UML—Monenn MoryT ObITH MpelICTaBi€Hbl B BHIE TpadoB U MOXKET OBITH
UCTIOJIBb30BaH MaTeMaTHYecKuil ammapar TpaHchopmanuu rpados. Ho B sTOoM
cllyqae TepsieTCsd CEeMaHTHKA, 3aJI0)KEHHas B IEPBUYHOE MPEACTABIECHUE U OT
MOJIb30BaTeNsl TpedyeTcss Xopollee 3HaHHE sI3blKa TMPEICTABICHUS U TEOPUH
rpacdoB. Eme ogun metoa coctout B ucnonb3oBannu XML mist mpeoOpa3zoBaHus
XML-nokymentoB B XMI (XML Metadata Interchange) cranmapT, KoTOpbIi
obOnamaer BO3MOXHOCTBIO TmipencraBieHuss UML —momenmu B Bume XML
JIOKYMEHTA, HO BBINOJIHEHHE TaKOi TpaHC(hopMaIiH T0BOJILHO MPOOIeMaTUYHO.

Pemenne mpobrnemMsl mpeiaraeTcst ¢ UCMOIb30BAHUEM KOMOHMHHPOBAHHOTO
noaxona [23].

BBeneM pekypcuBHOE MOHSATHE MOJYJIA 3HAHUM (OH MOXET COAEpKaTb B
cebe Ipyroil MOAyIb U K TOMY € MOJYJIb MOKET UMETh pa3HbIe MPEACTABICHUS) .
Onpenenum ciaeAyromnye onepanuy Ha MOayJjie
CO3/1aHHE€ HOBOI'O MOy JIS
YHUUTOXKEHHUE MOJTYJIS
npeoOpa3oBaHre MOYJIA B JPYTroi MOIYJIb
o0BbeIMHEHNE ABYX MOJYJIeH B HOBBIH MOIYIb
pa3buenue MoIyJis Ha 1BA HOBBIX MOMYJIS

MIPUCOEANHEHNE K OTHOMY MOAYJIIO IPYToro

N R =

BBIJICJICHNE U3 OJTHOTO MOJTYJISl BHYyTPEHHETO MOMYJIS

[Tycte OynmyT ompeneneHbl CTaHIApTHBIE TNPeoOpa3oOBaHMs, HaIpPHMEp
orepanuy Ha rpadax

® TIOWCK IyTH B rpade

® BBIJCIICHHUC MAaKCHUMAJIBbHO yCTOﬁ‘IHBOFO noz[rpaq)a

45



® TIOMCK ITUKJIa Difsiepa

® U Ipyrue

\
Y /// ////// :
L Set _ /
Function
UML npencTaBieHne 0TOOpaKeHUSI MHOXKECTB I'padoBoe mpeacraBacHre 0TOOPAKCHUS MHOKECTB

C N3YUYCHHUEM HUX aHaJIn3a

Puc. 2. IIpumep Tpancopmanuy AByX IpesCTaBIeHUT

XKenatenpHo mnosydyenue rpadoBbix Mojeneid. Hampumep, noruyeckyro
CTPYKTYpy 3HaHMHA (KJIacchl, OOBEKTbI M OTHOLICHHS) NPEACTABICHHYIO

rpapuyeckoit Hotanuedn UMdelByUIKMBRAEEICTABATE C TIONQHENOKU- 1IN TBj@Rn o
kiacc (oObekT) oOnmamaeT wWiIM HE 00JaJdaeT HEKOTOPhIM CBOWCTBOM WU injection
OTHOIIEHHEM. B MaTemaTHKe XOpOIIO H3BECTHO, YTO «HU-WIN» Tpad MOKHO
OIHCATH C TIOMOIIBIO TOTUYECKOU (DYHKITUH.
C nomompto UML auarpamMM akTHBHOCTH, B3aUMOJICHCTBUS, COCTOSTHUS U
MOCJIEI0BATEIBLHOCTH OIMUCAHbl MPOLEAYPHbIE 3HAHUS, KOTOpPhIE MPEICTABJICHbI B
BUJE TPOrPaMMHBIX MpOLEAYp U Q)y}fﬁfﬁ%f.sei Bompocel  TectupoBanus
MPOrPaMMHBIX MOJIYJICH YK€ JaBHO BBIPAOATHIBAIOTCS U UCIIONIB3YIOTCS B IIPOLIECCE
TECTUPOBAHUS MPAKTUICCKUX cucTeM. COOTBETCTBEHHO, IpadOBBIC MPEICTABICHUS
B TIPOrPaMMHUPOBAHUH MOTYT OBITH OOOOIIEHBI M PACHPOCTPAHEHBI Ha JIIOOBIE
MIPOLIECCHI MPEACTABICHUS 3HaHISI)I/I g’%ﬁ%@%’%m.b 8}% ;(1) 33 glnnﬂl&xy;gg{ggg 686b
BUJHO YTO MPOrPaMMHBIE HHCTPYMEHTAIbHBIE MOJIEIH B aBTOMAaTHU3WPOBAHHOM
pPEXKUME IaTyT BO3MOKHOCTB MOJI30BATENI0 OCYIIECTBHUTE c6d§)@ﬁm&’ Qﬁ@ﬁ"f{’&{]gou G

pexxuma o0y4YeHHs U TpaHC(HOpPMAIUU 3HAHUH, KOTOPBIE B CBOIO OYepeb TPeOyoT

pa3paboTKU TEXHOJIOTMH aBTOMAaTU3UPOBAHHON TpaHCHOpMAIK MOEIEH.
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2.3. IlmanupoBaHmMe mpoluecca pa3pabOTKU IIPOrPaMMHOTO

obecnmeueHus

Jl51s TOoro 4To0Bl KOMaH A MMPOEKTa CMOTJIAa YCIEIIHO OCYIIECTBUTD MPOEKT,
OHAa JIOJDKHA BBINOJHUTH COTHU 3a/a4, MHOTHE U3 KOTOPBIX B3aMMOCBSI3aHBI.
DddexTBHOE yIpaBIeHUE 3TUM IPOIECCOM OYCHb BAXKHO JUIsl OOIIEro ycrexa.
HaGop neficTBuii, BBITIOJHIEMBIX MEHEKEPAMH MPOEKTA, ONIPENICTIEH B npoyecce
ynpagnenus npoekmom. OOBIYHO TPOIECC YIIPABICHUS MPOSKTOM COCTOUT U3 TPEX
OCHOBHBIX CTagWN:

* [lImtannpoBaHue MpoeKTa

* BeimostHeHrE poeKTa

* 3aKpbITHE IPOEKTA

Ha cragum nranupoeanuss mpoekTa MEHEIKEpP MPOEKTa HU3y4yaeT
KOHTPAaKTHBIE 00s3aTebCTBA M pa3padaThlBaeT IUTAH 110 WX BBITIOJHEHHUIO.
Coznanme 1uiaHa MpPOEKTa BKJIIOYAET OIpe/eeHHe Mpoliecca KU3HEHHOTO LUKJIA,
KOTOpBIi HYKHO COONIOaTh, OIICHMBAaHHE TPYIAOEMKOCTH U CpPOKOB pador,
MOATOTOBKY JAeTaabHOro rpaduka 3aqad v T.A. B 3TOM maHe Takke OTpa)KaroTcs
yIpaBJICHWE KaYeCTBOM M KOH(HTypammeld W ympasieHHe puckamu. Ha manHOU
(haze MeHeKEp MPOCKTa:

* BrinonHsAeT NOATrOTOBUTENbHBIE U AMUHUCTPATHUBHBIC 33]]a41
 Co3paer 1uiaH u rpaduk mpoeKTa

- OnpenensieT e NpoeKTa

- YcTaHaBiIMBaeT MOAXOASAIIMN CTaHIaPTHBIN MPOLECC BHITOJIHEHUS

MPOEeKTa

- AanTupyeT cTaHAapTHBINA MPOLECC K TPEOOBAHMSIM IMPOCKTA

- OnpenensieT mpolece ynpaBieHUs U3MEHEHUSIMU B TPEOOBAHMSIX

- OueHNBaeT TPYyJOEMKOCTh

- [InanupyeT m0aCKHEe pecypehl  CTPYKTYPY KOMaH/IbI

- OnpenensieT KIIYEeBble TOYKU IPOEKTa U co3/1aeT rpaduk padboT

- OnpenensieT e Ka4yecTBa U TUIaH UX JOCTHXKEHUS

- PazpabaTsiBaeT miiaH npeaynpexacHus: OmmuooK

- BrisBnsieT pucku U CO34aeT IUIaH MO CMITYSHHIO X TPOSBICHHM

- OnpeznenseT miaH U3MEPEHUN ISl TPOEKTA
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- OnpenenseT miad o0ydeHus TSt TPOEKTa
- OnpenenseT nporeaypbl OTCICKUBAHUS IPOCKTA
* BoimonHseT skcnepTu3sl miaHa u rpaduka padboT mo mpoexTy
* [Tomyuaer ooOpeHue TiaHa u rpaduka padoT OT BBIIIECTOSIIETO
PYKOBOJICTBA
» Co3faet 1uiaH yrpaBJiieHHss KOHPUTYpAIUel U IIPOBOIUT €T0 SKCIEPTU3Y
* OpHEHTHPYET KOMaH/y MIPOCKTa B COOTBETCTBUY C TUIAHOM yTIPABJICHUS
POCKTOM
Bropas asa, ewinonrmenue mpoekTa, BKIIOYACT BBHIOJHEHHWE IIIaHA
MPOCKTA, OTCIECKUBAHUE COCTOSHUS TMPOCKTa U BHECEHHE KOPPEKTHUBOB B JIFOOOU
MOMEHT, KOTJ]a XapaKTePUCTHKH TPOCKTa OTKJIOHSIOTCS OT MYTH, MPOJIOKEHHOTO
wiaHoM. MHade roBopsi, Ha 3TOW (a3e MPOUCXOAMT OTCIACIKUBAHHE M KOHTPOJIb
peayi3anyy  MPoIecca, BEIOPAHHOTO IS MPOEKTa. DTO CaMbIil JUIMHHBIA dTam B
mporiecce  YIpaBlICHHs TPOEKTOM, B HEr0 BXOIAT TaKHe MEPUOTUYCCKU
BBITOJIHSAEMBIC 337a4l, KaK MOHHMTOPUHI COCTOSIHHSI M KauecTBa MPOCKTa W
NPOBEJCHUE HEOOXOAWMBIX KOPPEKTHPYIOIIMX MaroB. B 3Toil ¢aze meHemxep
MPOEKTAa MPEINPUHUMAET CIICAYIONINE ACHCTBUS:
* BEITIOJTHSAET MPOEKT COTIIACHO TUTAHY MPOEKTa
* OTCIIe)KUBACT COCTOSTHUE MTPOEKTA
* BMecTe ¢ BBIIIECTOSIIINM PYKOBOJCTBOM HPOBEPSIET COCTOSIHUE MTPOCKTA
* OTCne)XuBaeT COOOACHUE TPOLIECCa, OTPEIEICHHOTO ISl IPOEKTa
* AHAIIM3UPYET OMIMOKY | BBITIOJIHSET NCHCTBHS MO UX MPEIYTPEKICHUIO
* OTCIIe)KMBAET BBHIIIOJHEHHUE HA YPOBHE MTPOTPAMMBbI
* [TpoBOIUT 3KCIIEPTU3BI B KOHTPOJIBHBIX TOUKAX ITAMOB U MPH
HEO0OXOIUMOCTH U3MEHSIET TUTaH
Kpurepriem Ha BXozme SBISIETCS 3aBEpUICHHE W OAOOpEHHE IUIaHA IIPOEKTa,
KPUTEPHEM Ha BBIXOJEC — IOCTaBKa BCeX pabOYMX MPOIYKTOB M HMX NpPUEMKA
3aKa3YHKOM.
[Tocnenusist cragust mporecca ypaBIeHUs IPOSKTOM — 3aKpblmiie TIPOCKTa
— BKJIIOYAET IUIAHOMEPHOE 3aBEpIIEHHE MPOEKTa IMOCIEe MPUEMKH 3aKa34hKOM.
OcHOBHasl 1Ie]Ib 3TOW CTAJMUA — M3YUYCHHE MOJyUYCHHOTO OMbITA JJIS JATbHEHIIIETO
yCOBEpIIEHCTBOBaHUS TMporecca. OCHOBHYIO JAEATEIBHOCTh COCTaBJISCT aHAIHN3
JaHHBIX, TIOJIyYCHHBIX B PE3yJIbTaTe BBIMOJHEHHUS TIPOCKTA: AHATU3UPYETCSI

cCHUCTeMa TMoKa3aTeseH, s OyayImero UCroiab30BaHusI COOMpPAETCS BCE, YTO OBLIO
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HAKOIICHO TMPOILECCOM (HampuMep, TaKhe MaTepuanbl, Kak IIa0JIOHBl W
WHCTPYKIIMM, NPUMEHSBIIMECS B TIOMOIIL VYIPABICHUIO CaMUM IPOIECCOM),
(buKcUpyroTcs moxy4eHHble YpoKu. IlockonbKy OCHOBHas Iiesib — OOy4YeHHe Ha
IpUMEpe  ATOr0  TPOEKTa, TOABENEHHE WTOTOB  SIBISIETCA  TPYTIIOBOU
JESTeThHOCThIO, B KOTOPOW Y4YacTBYIOT MEHE/DKEp MPOEKTa W JPYTHe YIICHBI
KoMaHIel. KputepueM Ha BXOAE CIYXHT MPHEMKa 3aKa34ukoM pPadovmx
npoaykToB. Kputepuii Ha BbIX0Jie — MPOBEJCHUE 3aKIIOYUTEIBHOTO COBEIIAHNS,
MOCBAILICHHOTO 3aBEpIICHUI0 TpoekTa. OCHOBHBIMU pe3yJbTaTaMU ATOH (a3bl
SBIISTIOTCSL OTYET O 3aKPBITUM TMPOEKTa M COOpaHHBIC JaHHBIC O BBITOJHEHHUU
nporiecca.

[lpu naanuposanuu npoeKTa €ro MEHEIKEPY HYKHO PpEIIMTh, KaKOW
Ipolecc JOJDKEH HCMONb30BaThesl i cosznanus [10. Dto BaxkHOe pelieHue,
MOCKOJIBKY OHO OIpeNeNsieT 3HAYMTENbHYI0 YacTh pa3paborku. CymiecTByeT
HECKOJIbKO Modenell npoyeccos ons pazpabomku [10. K nHanbosmee oOmuM U3 HUX
OTHOCSITCS] KACKAOHASL MOOEb, UMEPAMUSHOE PACULUPEHUe, CO30AHUe NPOMOMUNO8
u cnupanrvras moodens. OCOOEHHO MIMPOKO HCIIONB3YEeTCS KacKagHas MOJIEINb,
KOTOpast opraHu3yet (paspl B JIMHEHHYIO MMOCIEI0BATEILHOCTD, XOTS, KaK MPaBHIIO,
NpU peau3alid 3Ty MOJENb aJanTUPYIOT ISl CBEICHHS €€ HEJIOCTaTKOB K
MUHHUMYMY. Ha MakpoypoBHE CTaHIApTHBIA MPOLECC MOKET JaTh ONTHMAIbHYIO
opranuzanuio (a3 s Kiacca MpPOeKTOB, a TAKXKE CO3AaeT yIO0OHYIO OTIPABHYIO
TOUYKY JJsl omnpeneneHust mporecca. OJHAKO CTaHTAPTHBIA MPOIECC HE MOXKET
MPUMEHATHCS BO BCEX CHTYallMsAX; HAWIYYIIMM BBIOOPOM 4YacTO OKa3bIBACTCS
CKOPPEKTUPOBAaHHBIM  CTaHAapTHBIA mporecc. CrenoBaTeNbHO,  OMpEIess
UCTIOJIb3YEMBIH TIPOLIECC, MEHEDKEp NpOeKTa BBIOMpaeT 0a30BbI TMpolecc U
pemiaer, Kak ero aJanTHpPOBaTh, YTOOBI IMOJNYYUTHh MPOLECC, MOAXOISAIINN JUIs
JaHHOTO MPOEKTA.

Cmanoapmuolii npoyecc pa3pabOTKH HANOMHUHAET KACKaJHYIO MOJEIb,
XOTS ee TpaaulMOHHbIE (a3bl pa3duThl Ha Oosiee Menkue (asbl, WIK CTAIUHU, YTO
MO3BOJISIET BBIMIOJHATh HEKOTOPBIE W3 HHUX MapaienbHo. Hampumep, mimaHu-
pOBaHUE CHCTEMHOTO TECTUPOBAHHS ONPEACICHO KaK OTIeNIbHAs OT COOCTBEHHO
CHCTEMHOT'O TeCTHpPOBaHUs (a3a, ¥ Takas MPaKTUKA JTaeT KOMaHJIaM BO3MOXHOCTb
IUIAHUPOBATh CHUCTEMHOE TECTHPOBAHHE OJHOBPEMEHHO C MPOTPAMMHUPOBAHHEM,
XOTS ~ UCTBITAHUS  CHUCTEMBl  TPOBOJSTCA  TOJNBKO  TOCIE  3aBEpPIICHUS

nporpaMmupoBanus. Daszpl 3TOro mpolecca BKIIOYAIOT aHaIW3 TpPeOOBaHMIA,
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BBICOKOYPOBHEBOE IIPOCKTHPOBAHME, MAETAJbHOC MPOCKTHPOBAHUE, CO3/aHuUE,
TECTUPOBAHUE IIEMEHTOB, TNIAHUPOBAHNE COOPKH, COOPKY, IJIAHUPOBAHUE

CHCTEMHOI'O TECTUPOBAHMs, CHUCTEMHOE TECTHPOBAHUE, JIOKYMEHTHpPOBAHUE,
MIPUEMKY M YCTaHOBKY, TapaHTHitHOE oOciyxuBanue. Ha puc. 3 n3o0paxeHsl Gasbl

nporecca pa3pabOTKU U 3aBUCUMOCTH MEXKIY HUMHU.

[InanupoBaHue
BricokoypoBHEBbIE c6opku
crenudUKan

Crermuduka Jerans-
uus Tpedo- HblE
Banuii k [10 crenud

HMKalUA Ko KOJT

Crenudukanus BeicokoypoBHeBoe JletanbHOE Co3znanue TectupoBanue KomruiekcHoe
TpeboBanii TpPOCKTHPOBAHUC IPOEKTUPOBAHNE d 9JIEMEHTOB TECTUPOBAaHHE
A
IInan TecTUDOBAHUS 2JIEMEHTOB
ITnan cucremHoro TECTUPOBAHUA
wl [IpoexTupoBanu
d CHUCTEMHOI'O
TECTUPOBAHUSA
Ll
A 4
KOZ
IIpuemusie Cucremuoe
HUCOBITAHUS TECTUPOBAHUE
Tapanrtuitnoe YcraHoBka 4_1
o0ciyKruBaHuE <

Crenudukarms tpeboBanuii k [10
JloKyMeHTHpOBaHHE <

l4——— BricokoypoBHEBbIE crienU(HKAHN
i ¢——— Koz

Puc. 3. Ilpouecc pa3padoTku NpOorpaMMHOro odecrne4eHms.

dopmalibHOE OMUCAHHE STOrO Ipollecca OINpeaesseT s Kaxaou (assl
(CTa,Z[I/II/I) KpUTCpUHU Ha BXOAC H BbIXOAC, BXOJHBIC W BbIXOAHBIC HOAHHBIC,
YYaCTHHMKOB, NEHCTBUA W Apyryto uH(popmarmio. Onucanus (a3, Kak NpaBHiIo,
KpaTKH; OHU COJIEpXaT MEepPEeYHU NEeWCTBHM, MPEANPUHUMAEMBIX B JaHHOU (a3ze.
Bech aTOT mporecc ocraeTcss HEM3MEHHBIM Jake Ui MPOEKTa, UCIOJIb3YIOIIETo
00BEKTHO-OPUEHTHPOBAHHBIA TOJXO0/A, XOTS B 3TOM CiIy4ae HEKOTOpbie (ha3bl
BBITIOJIHSIFOTCSL MHAUe. Pa3muyus 3akiIr0ueHbl TJIaBHBIM 00pa3oM B (pa3zax aHaimu3a U
MPOEKTUPOBAHMS, HO JUISI HEKOTOPBIX MOCHENHUX (pa3 MHCTPYKIMH U CTaHIAPThI
TakKe HW3MEHSIOTCS. ba3oBbIif mpolecc Takke HCIONB3YeTCs B MPOEKTaxX ¢
UTEPAaTUBHON pa3pabOTKOH, C CO3JaHHMEM TMPOTOTUIOB M B TMPOEKTaX, TIe

BBIIIOJHAIOTCA JIMIOb HCEKOTOPBIC CTAaAWU JKHU3HCHHOI'O0 I[HUKIIA. B HOI[O6HBIX
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Cy4dasiX CTaHAAPTHBIM MPOILIECC MOACTPAMBAETCS MOJA MPOEKT. DTa MOJCTpOMKa

BBIITOJIHACTCS YE€PE3 aAallTalluio IIponecca.

2.4. BepoATHOCTHas OIleHKa pHCKa IIpOeKTa

VYike yKasbIBaJloCh, YTO TOJ PHCKOM MpoekTa (project risk) moHmmaercs
CTENEHb ONACHOCTH JJs YCIHEIIHOTO €ro OCYIIECTBIEHHUs. PUCK, CBS3aHHBIN C
IIPOEKTOM, XapaKTepusyeTcs TpeMms (hakTopamMu: COOBITHE, CBSI3aHHOE C PHCKOM;
BEpOSATHOCTh pPHCKA; CyMMa, TNoBepraeMas pucKy. UYToObl KOJIWYECTBEHHO
OLICHUTh PUCK, HEOOXOAMMO 3HAaTh BCE BO3MOXHBIE MOCJEICTBUS MPUHUMAEMOTO
pelIeHNs] U BEPOSITHOCTh IMOCIEACTBUI 3TOro perieHus. Belaensdior nBa MeToaa
OIpeJIeJIEHUs] BEPOSTHOCTH.

OOBEKTUBHBIN METOJ| ONpeeIeHNs BEPOSITHOCTH OCHOBAH HA BBIYMCIICHUN
4acTOThl, C KOTOpPOM MPOMCXOAAT HEKOTOphble coObITHSA. YacToTa mHpu 3TOM
paccuMThIBaeTC Ha OCHOBE (PAKTMYECKMX JaHHbIX. Tak, Hampumep, 4acToTa
BO3HUKHOBEHHUS HEKOTOPOTO YPOBHS IOTEPh B IpPOIECCE peaau3aliM IMPOeKTa
MOJKET OBITh paccyuTana mo Gopmyre:

SftA)=n(A)/n;
rue
/- 4acToTa BO3HUKHOBEHHSI HEKOTOPOT'O YPOBHS IIOTEPb;

n(A) - 4UCIo CIy4aeB HACTYIUICHHS 3TOTO YPOBHS MOTEPb;
n - o0lIIee YUCIIO CITyYyaeB B CTATUCTUYECKOM BBIOOpKE, BKIIIOYAIOIIEE KaK YCIIEHTHO
OCYILIECTBJICHHbIE, TAK M HEYIABIINECS MPOEKTHI.

CyOBeKkTHBHAs BEPOATHOCTb SBIISIETCS MPEANOJIOKEHUEM OTHOCUTEIHHO
OIIPEAEIIEHHOTO PE3yJIbTaTa, OCHOBBIBAIOLIEMCS HA CY>KIEHUM WU JIUYHOM OIIbITE
OLICHMBAIOILIETO, & HE HAa YaCTOTE, C KOTOPOU MOJOOHBIN pe3ynbTar ObLI MOJIyYEH B
aHAJIOTMYHBIX yCIOBUAX. Pasznuunas nH(oOpManus win pa3iuyHble BO3MOKHOCTH
ONEPUPOBAaHUS C OAHOM M TOW ke uHpopMmanMeld OOBICHAIOT HIMPOKOE
BapbUpPOBaHUE CYOBEKTUBHBIX BEpOSATHOCTEH. BeposTHOCTh, paBHas HYyIIIO,
03Ha4aeT HEBO3MOXHOCTb HACTYIUIEHHUS KOHKPETHOTO COOBITHS; BEPOSITHOCTH,
paBHas €IUHMIIE, - HEIPEMEHHOE HAcTyIuleHue coObITHs. CyMMa BepOsITHOCTEH

BCCX  BO3MOXHBIX BApPHUAHTOB  paBHa CANMHHUIIC. Baxnasimu IIOHATHUAMU,
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MPUMEHSIIOIIMMUCS B BEPOATHOCTHOM aHAM3€ pHCKA SIBJISIOTCS TOHSATHS
aNbTePHATHUBBI, COCTOSIHHSI CPEbI, HCXO/IA.

AnbTepHAaTUBA - ATO TOCJEA0BATEIBHOCTh JCHCTBUM, HAINpPaBJICHHBIX Ha
pelieHre HeKOoTopod mpodsemsbl. [Ipumepsl anbTepHaTHB: NpUOOpETaTh WM HE
npuodperaTh HOBOe 000pyAOBaHKE; CIEAYET JIU BHEIPITH B MPOU3BOACTBO HOBBII
MPOIYKT U T.A.

CoctosiHMe cpeApl - CcUTyalus, Ha KOTOPYIO JIHMIIO, MPHHUMAIOIIEe
pelieHre, He MOXET OKa3bIBaTh BIMSHUE (HAMpUMep, ONArOMpUSTHBIA WA
HEOJIarONPHUSTHBIN PBHIHOK, KIIMMATUYCCKUE YCIIOBUS U T.1I.).

Hcxonpl (BO3MOXKHBIE COOBITHS) BO3HUKAIOT B CiTydae, Korja ajlbTepHATHBA
peanusyercsi B ONPEAENCHHOM COCTOSIHMM Cpelbl. DTO HEKas KOJIHMYeCTBEHHAas
OLICHKA, TMOKa3bIBaloOIIasi TMOCJEJICTBUS OINPEACICHHOW albTEepPHATUBLI MpU
OTIpEIEIEHHOM COCTOSIHUU Cpe/ibl (HanmpuMep, BETUYUHA TPUOBLUIN U T.I1.).
P-nipocTpaHCTBO BEPOSTHOCTEN;

W- IpoCTpaHCTBO COCTOSIHUN CPEIIBI;
X-TIpOCPaHCTBO UCXOJIOB (AOXO/] OT MHBECTUIIMOHHOTO MPOCKTA);
(W, P, X) - cay4aiiHasi BEIMYHMHA.

AHanu3upysi U CpaBHUBas BapHUaHThl NPOEKTOB, JHIA, MPUHUMAIOIINE
pelieHre, NEHCTBYIOT B paMKaxX TeopuH MpuHATHS pemeHuil. Kak yxe ObLIoO
OTMEUYEHO BBIIIE, MMOHATUS HEONPEIAEICHHOCTHU M PHUCKA Pa3IMYalOTCS MEXIY
co0oii. BeposTHOCTHBIN MHCTpYMEHTApuil MO3BOJSET OOJIee YETKO pasrpaHUYUTh
ux. B coOTBETCTBUM € 3THUM, B TEOPUU NMPUHATHUS PEIICHUN BBIICISIOTCS TPU TUIA
MOJEJIEH:

1. Ilpunsamue pewenuti 6 yciosusx onpedenenHocmuy - JIAL0, IPUHUMAIOIIee
pemrerne (JITTP) TO4HO 3HAET MOCIEACTBUS U UCXOIBI JIOOOW aTbTCPHATUBBI WU
BbIOOpa perieHus. ITa MOJeNb HepealuCcTUYHa B Cilydae MPUHSATUS PEIIeHUs o
JOITOCPOYHOM BJIOYKEHUH KamuTama.

2. Illpunamue pewenuti 8 ycnosusx pucka - JIIIP 3HaeT BepoOATHOCTH
HACTYIIJICHUS] UCXOJI0B WJIM NOCIEACTBUN [Tl KaKJOTO PEIICHUS.

3. Ilpunsmue pewenus 6 ycirosusx neonpeoenennocmu - JIIIP He 3HaeT
BEPOSITHOCTEH HACTYIJICHUS! UCXO0B I KaXKJOTO PEIICHUS.

Ecin mmeer MecTo HeompeneneHHOCTh (T.. CYLIECTBYET BO3MOYKHOCTH
OTKJIOHEHHsI OyayIIero A0XoAa OT €ro OXHIAeMOW BEIMYMHBI, HO HEBO3MOXKHO

Jaxe HpI/I6J'II/ISI/ITeJ'IBHO YKa3aTb BCPOATHOCTHU HACTYIIJICHHUA KaXXJ10ro BO3MOXKHOTI'O
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pe3yabTaTa), TO BHIOOp albTEepHATUBEI MOKET OBITh MMPOU3BEICH HA OCHOBE OJTHOTO
U3 TpeX KPUTEPUEB:
1. Kpumepuii MAXIMAX (xputepuil ONTHMH3MA) - OIPEAEISAET AIBTEPHATUBY,
KOTOpasi MaKCUMU3UPYET MaKCUMAJbHBIN pe3yibTaT A KaXAOW albTepPHATHBBI.
2. Kpumepuit MAXIMIN (kputepuii TeCCUMHU3Ma) - OMPEICISIET albTePHATHBY,
KOTOpasi MaKCUMHU3UPYET MUHUMAIBHBIN Pe3ynbTaT A KaKIOW albTepHATUBBHI.
3. Kpumepuii BE3PA3JIMYU/ - BbIABIAET aIbTEPHATHBY C MaKCHUMAJIbHBIM
CPEIHUM pE3YJIbTaTOM (IIPU ITOM JEHUCTBYET HETJIACHOE IPEANOJIOKEHHUE, UTO
KaKJI0€ W3 BO3MOXHBIX COCTOSHUM CpeIbl MOXET HACTyIUTb C pPaBHOM
BEPOATHOCTHIO; B pe3yJIbTaTe BhIOMpaeTcs albTePHATHBRA, AI0IAs MaKCUMAJIbHYIO
BEJIMUMHY MaTeMaTUYECKOTO OXKHJIaHuUs).

CoOTBETCTBEHHO, 110 CBOEMY OTHOIIEHHIO K HEOIPENEICHHOCTH JIIOIHU, B
TOM 4YHUCJIE MEPCOHAIbHbIE WMHBECTOPHI, IOAPA3JEISIIOTCS HAa IECCUMHCTOB,
ONTHMHUCTOB U HEUTpaIbHBIX K HEONPEAENIEHHOCTH, MPUHUMAIOT PEUICHHE O
BBIOOpPE MPOEKTA B COOTBETCTBUU CO CIEAYIONIMMH YCIOBUSIMU:
- BPEMEHHBIMU TPEANOYTEHUSIMH
- 0KMJIa€MOM TOXO/IHOCTHIO MPOEKTA
- CTETNEHBIO HEMPUITUS PUCKa
- BEpOSITHOCTHBIMU OIICHKaAMU

Ilo wMepe ocywecTBIEHUs IPOEKTa IOCTYNAeT JAOIOJHUTENbHAS
uHpopMalus 00 YCIOBUSX peanu3aluy IMpOeKTa M, TaKUM o00pa3oM, paHee
CYyIIECTBOBABIIAsl HEOMPENEICHHOCTh ‘‘CHuMaeTcs”. I[lpm sTom wuHDOpMarus,
Kacalolascs MPOEKTa, MOXKET OBITh KaK BBIpAKEHAa, TaK U HE BBIPAXKEHA B
BEPOATHOCTHBIX 3aKOHax pacnpeaeneHus. Iloaromy B KOHTEKCTe aHaiIu3a
IIPOEKTOB CJEAYyeT paccMaTpUBaTh CUTYAllUIO HPUHATHS PEUICHHS B YCIOBHAX
pucka. tak, B 3TOM ciydae:
- U3BECTHBI (MPEANONAraloTCsl) UCXOAbI I TOCTEACTBUS KaKIOTO PEIICHHUS O
BbIOOpE BapuaHTa;
- U3BECTHBI BEPOSATHOCTU HACTYIIJICHUS OINPENEICHHBIX COCTOSHUN CPEJIBI.

Ha ocHoBe BeposiTHOCTEN pacCUMTHIBAIOTCS CTaHAAPTHBIE XapaKTEPUCTUKH
pucKa:

1. Mamemamuueckoe oorcudanue (CpeiHee OXKHUIAEMOE 3HAYCHUE) -
CPEIHEB3BEIIEHHOE BCEX BO3MOXHBIX pE3YyJbTaTOB, I/I€ B KadeCTBE BECOB

HCIOJIB3YIOTCA BEPOATHOCTHU UX JOCTHIKCHUS.
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r7e Xj - pe3ysbTar (COOBITHE WJIM HMCXOJ, HANMpHUMEpP BEJIMYMHA J10X0J1a);
Pj - BEpOSITHOCTH MOTYUYECHHSI pe3yIbTata Xj.

2. Jlucnepcusi - CpPEeIHEB3BEIICHHOE KBaJpaTOB OTKIOHEHHUH CIIydallHOU
BEJIMYMHBI OT €€ MaTeMaTHYECKOT0 OKUIAaHUsA (T.€. OTKIOHCHUH TEeHCTBUTEIBHBIX
pPEe3yIBTATOB OT 0KHMIAEMBIX) - Mepa pa3dopoca.

s* = D = e(xi- E)*p(xi)

KBampaTHblif  KOpeHb W3  JOUCHEPCHU  HA3bIBaeTCs  CTaHAAPTHBIM
OTKJIOHEHUEM:

O0e xapaKTepUCTUKHU SBISIFOTCS a0COIIOTHOM MEPOl pUCKa.

3. Koaguyuenm sapuayuu - CIy>kUT OTHOCUTEILHON MEPOM pUCKa:

c=s/E

4. Koagpguyuenm xoppensayuu - TIOKa3bIBa€T CBSA3b MEXIY MEPEMEHHBIMH,
COCTOSIIIYI0 B M3MEHEHUHU CPEIHEH BEITUYMHBI OJHOTO M3 HUX B 3aBUCHMOCTH OT
M3MEHEHHUS JPyToro.

R(x1,x2)=Cov(x1,x2)/sx1sx2, ROJ-1;+1],
rae Cov(x1,x2)=E[(x1-Ex1)(x2-Ex2)]

25. OuenuBaHue TPYJOEMKOCTH U COCTaBIeHUe rpaduka pabor

Herouynoe ouenmBaHme — OWY MeHeIKEpPOB IIPOEKTOB BO MHOTHX
TeXHUYEeCKUX AUCLUIUINHAX, U pa3paborka I1O He ABigeTcsa MCKIOYeHHEM, Kak
OJIHO3HAYHO CBHJETeJIbCTByeT IledajbHasd CJlaBa IIPOIPAaMMHBIX IIPOEKTOB.
Kaxercs, OynTo paccuMTaHHBIE CTOMMOCTh M CPOKM HHKOIZA He OBIBAIOT
IOCTaTOYHBIMU I BBIIIOJIHEHUA IIpoekTa. B chepe obOCIyXKMBaHUA HETOYHOE
OlleHWBaHUe HAHOCHT elle 6osburuii Bpes. IloyTu Bcerma MpUYUHOIN HEOXKHUAAH-
HOCTel, BO3HUKAIOUIMX B JTUX JABYX O0JACTAX K KOHIy IIPOEKTA, SIBJISIETCS
HeTOYHas OIleHKA TPYAOEMKOCTH WJIM HEeTOYHBIN rpaduk pabor. Jna peureHus
337a4Yd OLEHWBAHMA He CyUeCTByeT OBICTPBIX M TOTOBBIX PpeIIeHU.
Menemxepsl IPOEKTOB, OZHAKO, MOTYT IIOBBICUTH TOYHOCTb CBOUX OIIEHOK,
WCIOJIB3YysA IIPOBEPEHHBIE, 0a3UpyIOIIMecs Ha OIbITe M IIOJyYEeHHBIX paHee

AAHHBIX IIPpABHJIA.
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PaccmoTpuM HekoTOphle TOHATHA, CBSA3aHHBIE C OIleHMBAaHUEM U
cocraBneHreM rpaduka. OLeHHBaHHE TPYJOEMKOCTH OOBIYHO IIPeIIIPUHU-
MaeTcs Ha HAYaJbHBIX CTaAuAX IIpPOoeKTa, Korga ocMeicimuBaerca 11O, xoropoe
HY>KHO CO3ZaTh. DTy pabOTy MOXHO IlepefieslaTh IIO3Z[Hee, KOT/ia IIOSBUTCSA
6osbire nHGopManuy. OIeHKH BBICOKOU CTeTIeHU TOYHOCTH, IO CYLIEeCTBY, U He
Tpebytorcsa. MeHemxep IpoeKTa ZODKEH IOMYyYUTh PasyMHbIE OLLEHKH, YTOOBI
3amava ObUIAa pellleHa, a KOMaHJA He ucYeprana Obl cBou cuibl. [luamasoH
Pa3syMHOCTH, 3aBUCAIINI OT YeJIOBeYeCKUX (aKTOpOB, He CIMIIKOM OOIIMpeH,
HO, BEPOATHO, [JOCTATOYHO BEJMK, 4TOOBI JaTh IOCTATOYHYIO CBOOOZY A
oueHuBaHuA. OueHUBaHHE TPYLOEMKOCTH MOXXeT OCHOBBIBATBCA HA MHTYHUIIUU
WIY Ha MMeIOUIeMCs OIIBITe, HO IpU Oojiee HAyYHOM — U OoJee >KeJIaTeIbHOM
— MOJXOJe HCIIOJIb3yeTCA MOJeNb OlleHUBAaHNA.

Mogers onjeruBaHHA TPY,JOEMKOCTH

Mogenp oOLeHMBAaHUA IIPOrPaMMHOTO OOeCIIeYeHHsS OIIpefesieT
XapaKTEePUCTUKU IIPOEKTa, 3HAYEHUS KOTOPBIX (MU UX OIEHKH) el HYXXHBI, U
CIIOCOOBI WCIIONTB30BAHUA OTUX 3HAYEHWH /[T BBIYHCJIEHHUSI TPYZOEMKOCTH.
Mogens oneHuBaHuA He paboTaeT — U He MOXeT paboTaTh — B BaKyyMe: ed
HY>KHBI BXOJHBIe JaHHbBle, YTOOBI Ha  BBIXOJle OHAa IIPOM3BENA OLEHKY
TpyZoeMKOoCcTH. B Hauame mpoekra, korga peranu IIO HewsBecTHBI, MBI
HaJZieeMCs, YTO MOJeIH OLleHUBAHUA IOTpeOyIOTCA 3HAUeHUsd XapaKTepUCTUK,
KOTOpBIe MOXXHO M3MEpPUTh Ha 3TOH crazuu. Korza onpezensior Tpym0eMKOCTS,
KoTopas norpedyercs g cozganus 110, ero pasmep aBigercs npeo6afaomuM
dakTopom. Ho NOCKONBKY IIpOEKT CyIIeCcTByeT TOJIBKO B 3aMbIC/Ie, OKOH-
YaTeJIbHBIH pasMep IPOrpaMM HeHM3BeCTeH. 1aKUM OOpa3oM, €CJIM B MOZEIH
OLIeHMBAaHMA HY>XHO MCIIOJIb30BaTh pa3Mep, €ro TOXXKe HY>KHO OLIeHUTD.

[Iupokxo pacmpocTpaHeH IOAXOJ, B KOTOPOM [JjA IOMy4eHHS OIeHKHU
CYMMapHOH TPYZOEeMKOCTH IIO OlleHKe pa3Mepa UCIOJb3yeTcsa (opMysa
perpecCHOHHOTO aHa/IM3a HAaKOIUIEHHBIX JAaHHBIX II0 TPyZOeMKOCTU U pa3Mepy.

32:1TeM, KaK TOJIBKO CTdHOBUTCA H3BECTHd CYMMdpHASA TPYAOEMKOCTDh, €€
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3HaYeHUs I PasHbIX (a3 U AefCTBUI MOXXHO BBIYHMCIUTD KaK OIpeJeleHHYIO
IONMI0 OT OOuell TPYJZOeMKOCTH. bbUIO IIpefjio)keHO MHOTO Mogeleid,
WCHOJB3YIOIUX [JIS OLEHWBAHUS HHCXOZAHK 104x04. 'Taxke ObuIn
IIOCTPOEHBI ~ MOZEIU, UCIONB3yIOUMe MAad OLEHKM pasMepa MeTO[,
¢dyukuunoHansHberx Touek (BMecto LOC - Lines of code). B atu Mmogenu moxHO
IIOMECTUTh [pyTHe BIUAIOI[ME HAa TPYLOEMKOCTh (aKTOPbI, YTOOBI YTOYHHUTH
Oasupyromuecs Ha HHUX OIEHKH. B gpyroMm mozxome pasMep CHUCTEMBI
YTOYHSeTCS Ha OCHOBAaHMM OTHUX IIapaMeTPOB TAaKUM >XKe 00pasoM, Kak Ha
OCHOBAaHHUU YHCIa QYHKINOHATIHHBIX TOYEK.

C [pyroif CTOpOHBI, IPH BOCXOZAIIEM IIOAXOJe CHAadaJa IIONy4aioTCs
OLIEHKU [ dYacTel IPOeKTa, a IOTOM JJIs IIpOoeKTa B enoM. VHaue rosops,
obmjas OIleHKa IIPOEKTa COCTAaBAseTCA u3 OIeHOK ero dyacred [19]. Ogpun
BOCXOAAIIWM MeTOJ IIpefyCMaTpUBaeT WCIIOJb30BaHME HEKOTOPOTO THIA
OLIEHOK, OCHOBAaHHBIX Ha JeHCTBUAX. B 3TOM cTpaTeruu crepsa ImepequcCasioTCs
OCHOBHBIE JIeMCTBUA, 3aTeM  OIIEHUBAETCA TPYAOEMKOCTb [JJIi KaXJOTO
IeiicTBUA. VI3 5TUX OLIEHOK IOJTy4YaeTcs TPYAOEMKOCTD JJIS BCETO IIPOEKTa.

Bocxopsmuit mogxos IpUMeHseTCs )i IPAMOM OIeHKU TPYZOeMKOCTH;
KaK TOJIBKO IIPOEKT pa3fesieH Ha MeJKHe 3aZadd, IOSBISEeTCA BO3MOXKXHOCTD
HEeIIOCPeICTBEHHO OLIEHUTH TPYA0EMKOCTh, HEOOXOAUMYIO IJIs UX BBIIIOJHEHMUS.
XoTs pasMep, KOHEYHO, UTPaeT BXXHYIO POJIb IIPU OIpeeIeHUN TPYLOeMKOCTH
MHOTUX JefICTBUII B IPOEKTe, OCHOBHOE IIPEUMYIECTBO STOTO IOJXO0JA COCTOUT
B TOM, YTO OH He TpeOyeT sSBHOI OIIEHKM pasMepa IporpaMm. Bmecro atoro
HY)K€H IlepevYeHb 33/a4 [POeKTa, KOTOPHIi B HEKOTOPHIX CHUTYALMIX
ITOATOTOBUTH IIpoIe. PUCK BOCXOIAIIMX METOZOB B TOM, YTO B CIHCKe 3a7ay
MOTyT OBITH IIPOIyILleHBI HEKOTOphle BaKHbIe AelicTBui. Korzma TpymoeMKocTsh
OLIEHMBAETCS HEIOCPEeACTBEHHO [JI 3ajad, ObIBaeT CJIOXHO pacCIUTATh
TPYZOEMKOCTh /IS HEeIPOU3BOZUTENbHBIX 33/a4, He OIpeJe/eHHbIX TaK fCHO,
KaK I[pOrpaMMUpOBaHUE MIM TECTHPOBAHHE, HAIpUMep: [AAA YIpaBIeHUd

IIPOEKTOM, KOTOpO€ OXBATBIBAET BECh IIPOEKT. O6oum IIoaAxoagaM, H
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HUCXOJAILIEMY, U BOCXOAAINIEMY, Hy>KHa MH(OpMAIuA O IpOeKTe: pasMmep (At
HUCXOZAIIUX IOAXOAOB) M IlepedeHb 3ajayd (IjI1 BOCXOoZAmux). Bo mMHOrmMx
OTHOLIEHUAX OTU IOAXOMBI NOIOJHAIOT APYT APyra. TOYHOCTH OLLEHOK 000mX
TUIIOB IIOBBINIAETCHA, €CIH IIOABJIAeTCA JOIOJHUTENbHasd uH(OpManusa o
IIpOeKTe WJIM €eC/IIM IIPOeKT Y)Ke BBINOJHAeTca. Hampumep, ouleHHTH pasMmep
KpaiiHe TPYyZHO, KOIJla HAaHBI TPeOOBAaHUS OYEHBb BBICOKOTO YPOBHS, IIPOIIE,
KOTJ]a 3aKOHYeHO ITPOeKTHPOBaHMe, U ellle IIpolle, KOrja Hadara paspaboTka
koga. Takum o00pa3oM, TOYHOCTH OIIEHOK 3aBHCUT OT TOYKH, B KOTOpOH
OLIEHUBAETCA TPYAOEMKOCTh, IIPUYEM TOYHOCTh BO3PACTAET II0 Mepe IOABIeHHI
HOBOM MH(OPMAaLUU O IPOEKTE.

OyennBa”#e rpagrka BSITOTHEHHA pa60T

Kak TONBKO TPyZOEMKOCTh M3BeCTHA IUIH 3a(HKCHPOBAHA, IIOABIAETCS
BO3MOXXHOCTH COCTaBUTh HECKOJIBKO PAa3IUYHBIX I'PadUKOB BHIIIOTHEHUA PabOT B
3aBHCHMOCTH OT BBIIeJIEHHBIX IIPOEKTYy pecypcoB (mepconana). Hanmpuwmep, mnsa
IIPOEKTa, TPYAOEMKOCTh II0O KOTOPOMY OIleHHBAaeTcs B 56 uesoBeKO-MecHIleB,
IIpY HAIMYUY CEMU COTPYAHUKOB MOXKHO COCTaBUTbh OOLIMI rpaduK Ha BOCEMb
MecsneB. Takke BO3MOXeH rpadMK Ha CeMb MeCAIeB IIPU BOCBMU COTPYAHHKAX
1 rpaduK NIpUOIU3UTETBHO Ha [EBATh MeCAIEeB IIPU LIECTH COTPYJHUKAX.
OznHako XOpOIIO M3BECTHO, YTO B IIPOTPAaMMHOM IIPOEKTe HeNIb3s CYUTATh
JIIOACKUE Pecypchl M MeCAIbl IIOTHOCTBIO B3amMMoO3aMeHsfeMbIMu. Hampuwmep,
eCJIM IIPOeKT B IIPUBeJIEHHOM IIpuMepe OyZeT BBIIOTHATHCA 56 COTpyZHUKAMH,
HeJIb3d COCTaBUTHh IpapUK HA OAUH MeCAl, IIYCTh AaXKe TPYJOEMKOCTh TOYHO
COOTBETCTBYIOT TPeOOBaHUAM. TOYHO TaK K€ HUKTO He CTaJ ObI BHIIIOJHATH STOT
IIPOEeKT 3a 28 MecsleB C AByMS COTPyAHUKaMU. VIHBIMU CI0BaMH, KaK TOJIBKO
TPYZOEMKOCTh 3adMKCHPOBaHA, MBI IIOJIy4aeM HEKOTOpPYIO THOKOCTh B
peryaupoBaHuM rpaduka, Iomoupas YUCIeHHOCTh IITaTa AJid npoekra. Ho aTa
rubKocTs He Oe3rpaHMYHA, M O3TOT (AKT IOJKpeIIEeH IaHHBIMH, KOTOPBIE
ITOKa3bIBAIOT, YTO HUKAKYIO IIPOCTYIO (POPMYJIy, CBA3BIBAIOIYIO TPYAOEMKOCTD U

rpadUK, HeIb3s IPUCIOCOOUTHh K SMIUPUYECKUM AaHHBIM "PacTanyTs" rpaduk
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IIPOCTO:  JOCTaTOYHO YMEHBUIUTh YHCJIEHHOCTh IITaTa (XOTA IIPOEKT,
BBITIOJTHAEMBIH CIMIIKOM [JOJITO, MOXET HOTePATHh IeHHOCTh). OZHAKO CXKaTh
rpaduK He CTOJb JIeTKO. BooOe roBops, ecru cxxaTue rpaduKa IpeBBIIIAEeT TO,
YTO MOXKHO CUMTATh 'HOPMAJBHEIM', TPYZOEMKOCTb YBEJIHYHBAETCA; KOTAA JKe
YUCIeHHOCTh COTPYZHUKOB IIPeBBINIAET OITHMAJIbHOE 3HadYeHHe, BO3HUKAIOT
HEHY>)XHBIe TPaThl BpeMeHHU, PacTeT KOJIUIECTBO JOPAaOOTOK U T.J.

B HeKOTOpBIX HOAXOAAax OOCYXKZAeTcs BIWSHUE CXAaTUiA rpaduka Ha
obmyio TpyzoeMmkocTs. OZHAKO YTOOBI OLEHHTh OSTO BIUAHHE, CHadala
He0OXOUMO OIIpefieIUTh HOPMaIbHBIH rpaduk Aud mpoekra. OZUH U3 METO0B
olpefie/leHUs HOPMAJIbHOTO (MJIM HOMHHAJIBHOTO) rpaduka paboT COCTOUT B
KCIIOJIB30BAHUY MOAXOAAIMEeH (QyHKIINU, CBA3BIBAIONIEIH €r0 C TPYAOEMKOCTBIO.
B cBoro ouepesp wmeron ompegeneHHA 3TOH (QYHKIMM 3aKIIOYaeTCa B
HCC/IeOBAHUY OOPa3IloB B CTATUCTUYECKUX JAHHBIX U3 3aBE€PLUIEHHBIX IIPOEKTOB.
Hampumep, MBI MOXXeM IOJyIHTh CXeMy PacCesHUS TPYAOeMKOCTU M Tpaduka
paboT 11 3aBepIIEHHBIX INPOEKTOB, a 3aTeM IPHUCIIOCOOUTH K Hell KPUBYIO
perpeccuy. JTa KpUBasf OOBIYHO ABIAETCS HEJTHMHEHHOH, IOCKOJBKY CPOKH
BBINIOJTHEHUA PabOT He PacTyT JIMHEHHO C IOBBIIIEHHEM TPYZOEMKOCTH. 3aTeM
II0 ypaBHEHWIO KPHUBOM MOXHO OIpeelIuTh IpadUK /Ajad IIPOeKTa, Ybd
TPYZOEMKOCTH OBLIa OlleHEeHa.

Ouyennpar#e TPYZOEMKOCTH.

OneHnBaHMe OOBIYHO BEINOJNHAETCA IIOCJTe aHAIH3a. 10 ecTp Korza
MeHe/JXep IIPOEeKTa OlLeHHWBAeT TPYAOEMKOCTb, TpeOOBAaHHUA €My YiKe
IOCTaTOYHO IOHATHBI. [IJI1 MOANEPIKKYU TOTO IOAXO0Ma OPTaHU3yIOTCA OHU3Hec-
mpoueccsl. Hanpumep, dasa Tpe6oBaHMI MHOTIA BBIIOIHAETCA KaK OT[eTbHBINA
IIpOeKT, 000coOmeHHBIN OT mpoekra paspaborku IIO. Menemxep mpoexra
MOXXeT BBIOpaTh JTI000 M3 ITOAXOZOB OLIEHUBAHUSA, COOTBETCTBYIOIIUI IIPHpPOIe
pa6otrer. IlpexmnaraeTcs BBINOJMHATH OLEHUBAHUE, WCIONB3YA HECKOIBKO

MeTOdOB, 4TOOBI IIoATBEpAUTh pe3yJbTaT, l'[O]'Iy‘-IGHHLIfI IIepBBIM METOAOM, NN
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9YTOOBI COKPaTUTh PHCKU, OCOOEHHO B TOM Cjyd4ae, KOIJa KOJIHUYECTBO
“HGOPMaALNY U3 TOXO0XKHUX 3aBEePUIEHHBIX IPOEKTOB OTPaHUYEHO.

Bocxozamudt mogxox k onenwBaHHmO. 1l0CKOIBKY THUIIBI IIPOEKTOB,
CYIIECTBEHHO PAa3IMYalOTCA, CYMTAETCA IPEIIIOYTUTEIBHBIM U PEKOMEHZYeTCs
BOCXOAmMM moaxon. Ilpumenserca meTon pa3bueHHA 3a7a4 Ha IOZ3aJadH,
XOTSI HEKOTOphle OrpPaHHUYE€HMs, CBOMCTBEHHBIE 3TOU CTpaTeruH, IIPUXOJUTCH
IIpeoZi0NIeBaTh HKCIIOJB30BAHHEM HAKOIUIEHHBIX [AHHBIX M 0a30BOIM JIMHUU
ycroitymBocTH TIpomecca. IIpm Merome pasbmeHHs 3a7ad Ha IOA3aJa9d
MeHe/JXep IIpOeKTa CHayvaja JeiauT paspabarsiBaemoe IO Ha ocHOBHBIE
mporpaMmsl  (wam  emuHunsl). Kaxzas nporpaMMHas —eAMHUIIA  3aTeM
KIacCUpUUUpPyeTcs Ha OCHOBAaHHUU OIIpeJleJIeHHBIX KpUTepueB Kak IIpoCTasd,
CpefHeil CIOXXHOCTA WMIM ClAOXHad. [Ina KaxAol eZWHMIBI KIaCCU(PUKAIIUKU
MeHepKep IIpOeKTa OIpeJendeT CTaHJapTHble IIPOTPaMMMPOBAaHUA U
CaMOTeCTUPOBaHHA (KOTOpble BMecTe HasbpIBaloTCA TPYZOEMKOCTBIO CO3ZAHMA).
OTH CTaHAAPTHBIE TPYAOEMKOCTH CO3JaHUsA MOTYT 0asMpoBaThCA HAa JAHHBIX U3
IIOXOXKETO 3aBEPIIEHHOTIO IIPOEKTa, Ha UMEIOIIUXCA BHYTPEHHUX HHCTPYKLUN U
Ha HEKOTOPBIX UX codeTaHUAX. Kak TOJIBKO CTAaHOBUTCA U3BECTHO YUCJIO eIMHUIL
B TpeX KaTerOpHAX CJIOXHOCTH U BBIOpaHA OIleHKA TPYZOEMKOCTH CO3JaHUA
KOKIOW IIPOrpaMMBI, OIpefesfeTcs o0uas TPYyZOeMKOCTh ¢assl CO3[aHUS
IpoeKTa. TpPyZOeMKOCTH, HeOOXOZHMMBIe M Jpyrux ¢a3 U IelCTBUH,
OIIpeJe/IAI0TCA II0 TPYAOEMKOCTH CO3JaHHA B IIPOIEHTHOM OTHOLIEHUM K
TPYZOEMKOCTH IporpamMmupoBaHusi. [lo 06a30Boil JTHUHUM YCTOWYUBOCTU
mpomecca wuiau 0ase JAaHHBIX IIpOIlecca PACCUYUTHIBAETCA PpaclpezesieHue
TPYAOEMKOCTH B IIpoekTe. MeHekep IpoeKTa IIOAb3yeTCA ITUM pacIpeje-
JleHreM, YTOOBI BEICUUTATh TPYAOEMKOCTD JJId ApyTux (a3 u meiicTBuii. 13 sTux
OLIEHOK IIOJy4YaeTCsA CyMMapHas TPYZOeMKOCTD JJIA IIPOeKTa.

JTOT IOAXOJ, Pa3yMHO COYeTaeT ONBIT M JaHHBle. Ecim momaxopsmue
IaHHble HEeJOCTYIIHHI (HalpuMep, KOTZa 3aIlyCKaeTCs IIPOeKT HOBOTO THIIA),

TPYAOEMKOCTh CO3OdHKA MOXHO OLEHUTH Hd OCHOBE OIIBITd, IIPOAHATIN3HMPOBAB
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IIPOEKT U y3HAB BCe BUABI IPOTPaMMHBIX enuHul. [lolyuuB Takyio OIEHKY,
MOXXHO PacCUMTaTh U APYTHe AeiiCTBHA, 06paboTaB JaHHBIE O paclpefeleHun
TPYZOEMKOCTH W3 3aBepIIeHHBIX IIPOEKTOB. Takasf CTparerus NPUHUMAeT BO
BHUMaHHe JaXe Te TpeOyloliue TPyJa AeHCTBUS, KOTOpble MHOTJA CJIOXHO
IIEPeYUC/IUTh 3apaHee: B paclpefieleHUN TPYAOEMKOCTH IJII IIPOEeKTa YacTo
HCIOJIB3YIOT KaTerOpHIO 'ZApyrue', dYTOOBI y4YecTb pa3HOPOJAHBIE 3aJadH.
IIpouenypy OleHHBaHUA MOXHO OOBEJIUHUTH B CIEYIONYIO IIOC/IeZOBATEIb-
HOCTD JIeHCTBUI:

1. Omnpegmenenue mporpaMM CHCTEMBI U HX KIacCUGUKAIUA Kak
mpocTerx, cpegHux win ciaoxHsix (IIP/CP/CJI). JKenarenrsHO, HAaCKOJIBKO
BO3MOXXHO, II0JI30BATHCS CTAHAAPTHBIMU OIIPeie/IeHUIMHU WIX ONpefeeHUIMU
13 IIPOILLIBIX IIPOEKTOB.

2. Ecim pna mpoekTa cyuecTByeT crenudbuyHas 6a30Basd JIMHUA, U3 Hee
[IOJIy4YalOT CpeIHIe TPYLOeMKOCTH co3nanus nporpamm [IP/CP/CIL.

3. Ecnu g mpoexTa He CyllecTByeT crienMpUYHOM 6a30BOIH JIMHUU, B
Oase JaHHBIX IIpOIleCCa PA3BICKUBAIOTCA IIPOEKTHI, IOXOXHE THUIIOM IIPOEKTa,
TEXHOJIOTHeH, A3BIKOM M JAPYruMM aTpubyramu. JlaHHBIe M3 3TUX IIPOEKTOB
WCHOJB3YIOTCA [AJAA  OIpefeNeHUs TPYJOEMKOCTH CO3JaHUA IIpOrpaMM
ITP/CP/CJL.

4. Ecnu B 6ase JaHHBIX IpOIleCCa aHAJOTMYHBIM IIPOEKT OTCYTCTBYeT,
s nporpamm [IP/CP/CJI mpumeHAIOT CpefHIOI TPYAOEMKOCTh CO3JAHMA W3
6a30BO¥i TMHUY YCTONYIMUBOCTHU IIPOIECCOB.

5. Ilpumenenve cnenubuUYIHBIX Aa1 Ipolecca (GaKTOPOB B IIENAX
YTOYHEHUS TPYyoeMKocTH co3manus nporpamm [I1P/CP/CIJL.

6. Pacuer oOmieil TPyZOEMKOCTH CO3ZAHMSA HAa OCHOBE TPYAOEMKOCTH
cospanus nporpamm [IP/CP/CJI u cueTYHKOB STHX IIPOrpaMM.

7. OueHKa TPYZLOEMKOCTU IJIf IPYTUX 3aJad U OOLIel TPYLOeMKOCTH C

KCIIOJIB30BaHUEM paclipefie/ieHus TPYAOeMKOCTH, JAHHOTO B 0a30BOM JIMHUU
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YCTOMYMBOCTY WJIM HAWJEHHOTO IJIS aHAJIOTWYHBIX IIPOEKTOB B 0Oase JaHHBIX
Impolecca.

8. YrTouHeHMHe OIIeHOK Ha OCHOBAaHUM CIeIU(PUYHBIX MAJd IIpOeKTa
baKTOpOB.

B aroii npouenype ncnonp3yrores 6aza JaHHBIX Mpoliecca U 6a30Bast TMHUS
yCTOWYMBOCTH Tmporecca. Kak yxe TOBOPHIOCH, €CIH BBIMOJHIETCS MHOTO
MPOEKTOB OJHOTO THIA, MOXHO MOCTPOUTH 0A30BYIO JIMHHUIO, CTICHUPDUIHYIO IS
npoekTta. Takue 0a30BbIC JMHUM AHAJOTMYHBI OOMIMM  0a30BBIM JIMHUAM, HO
UCIONIB3YIOT TOJIBKO JaHHBbIE M3 ONPEIEICHHBIX MPOEKTOB. DTU 0a30Bble JMHUU
MO3BOJIAIOT HAWIYYIIUM 00pa3oM Mpeacka3aTh TPYJOEMKOCTh HOBOTO MPOEKTa
Toro ke tuma. CrenoBaTeNbHO, WX HWCIOJIB30BaHWE JJsi  OIEHUBAHUS
NPENOYTUTENIbHEE  APYyruX  crmocoOoB.  Ilockombky Ha  TPYIOEMKOCTb,
HEO0OXOIUMYIO JJIsl BHIIOJTHEHHS IPOEKTa, MOTYT BIUATH MHOTHE (DaKTOPHI, BeCbMa
BaYKHO, YTOOBI OIICHKU yUUTHIBAIU (DaKTOPHI, CHelu(UUHbIe A7 mpoekTa. Bmecto
TOTO 4YTOOBI KIACCU(PUIIUPOBATH IAapaMeTphl MO pa3HbIM YPOBHSAM U 3aTeM
OTIPE/ICIIAThH BIUSHUE Ha TPEOOBAHHE K TPYJAOEMKOCTH, BBIJCIICHHBIN 371€Ch TTOIXO0/
MO3BOJIIET MEHEIKEepPy MPOEKTa OMpEeNeiInTh BO3ICHCTBHE Ha OLICHKY crenuduy-
HBIX JUIA POeKTa (paKkTopoB. MeHeKepbl MPOEKTOB MOTYT ClIelaTh 3Ty MOIPaBKY,
UCXOAs W3 COOCTBEHHOTO OIBITA, OMBITA YJICHOB KOMAaHABI WU JaHHBIX W3
MPOEKTOB, OOHAPYKEHHBIX B 0a3e MaHHBIX MpoIecca. 3aMEeTUM, YTO METO
KJIAaCCU(UKALMK TMPOTPaMM 10 HECKOJIBKUM KAaTerOpUsSM H HUCIHOJIh30BaHUC
CpEeIHUX 3HAUEHUN TPYAOEMKOCTH CO3JaHUs IS KaXI0i KaTeropuu coOrofaercs
uis Bcero oreHuBaHus. OJHAKO MPU COCTaBICHHHM JETANbHOTO Trpaduka, B
KOTOPOM MEHEKEp MPOEKTa HAa3HAYaeT KAKIAYI0 MPOTPAMMHYIO €IUHUILY UYICHY
KOMaHbl JIJISl MPOTPAMMHPOBAHUS M BBIICISCT PE3CPB BPEMEHU IS JECHCTBUI
mpolecca, B pacueT NPUHUMAIOTCS XapaKTePUCTHKU KaXKIOW EIWHUIBI, U OHa
MoJTy4aeT O0JbIlle WM MEHBIIIE BPEMEHHU 10 CPABHEHHIO CO CPETHUM 3HAUCHUEM.

Hucxooawuii nooxoo xk ouenusanu. Hucxoaamuii 1moaxo ], HAaUMHACTCS C
oueHkn pasmepa I1O, BepaxxaeMoro B ymciie (YHKIMOHAIBHBIX TOYEK. YwWcio
(YHKIIMOHATIBHBIX TOYEK MOXKHO MOJCYUTATh, UCIOJIb3Ys CTaHIApTHBIC MpaBuia
noncyeta. Ecnu ske m3BecTHa oneHka pasmepa B LOC, ee MoxkHO mpeoOpa3oBaTh B
yucao (YHKIMOHAJIBHBIX To4yeKk. B nomomHeHwe Kk oueHke pasmepa [10

HUCXOIAIIMNA Toaxod TpeOyeT OLEHKH NpOoAyKTHMBHOCTH. B 06a3zoBoM mnonxone
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HEOO0XOIMMO HayaTb C YPOBHEH  NPOAYKTUBHOCTH AaHAJOTHMYHBIX IPOEKTOB
(aHHBIE TIO KOTOPBIM COOpaHbl B 0a3ze JaHHBIX Mpolecca) MM CO CTAaHIAPTHBIX
3HAYCHUH TPOAYKTHUBHOCTH (3TM JaHHble MMEIOTCS B 0a30BOM  JTUHHUHU
YCTOWYMBOCTH TpOLECCA), a 3aTE€M, €ClIUM MOTpeOyeTcs, NOACTPOUTh 3T YPOBHH,
4TOOBl OHM COOTBETCTBOBAIM MpoeKkTy. Jlajdee oOLlEHKa  NPOAYKTUBHOCTH U
MOJIb3yeTcsl JUIsl mojcueTa oOmield OLEeHKH TpyaoeMkocTH. M3 obmieil ouenku
TPYJOEMKOCTH 4epe3 IPOLIEHTHBIE pAaCHpPElENICHUs IOJIy4aloTCsd  OLEHKU
pa3nuyHbIX (a3 mpoekTa. (JTH pacmupeneseHus, Kak U B BOCXOISIIEM IOAXOJE,
OepyTcst u3 0a3bl TaHHBIX TpoIecca WiIH 13 0a30BOH JIMHUU YCTOMYHUBOCTH. )

B menoM HucCXomAmuid MOTOK MOXHO MPEICTaBUTh  CIEAYIOLIEH
IIOCJIE0BATEIBHOCTBIO JEHCTBUI:

1. ITony4enue oueHku obuiero pazmepa I10 B GyHKIIMOHATBHBIX TOUKAX.

2. ®ukcupoBaHHME YpPOBHSA MPOIYKTUBHOCTU [UIsl TPOEKTa, HCIIOJIb3YS
JAHHblE O TMPOXYKTHMBHOCTH M3 CHEUU(PUUHOW s IHpoekTa 0a30BOM JMHUU
yCTOWYMBOCTH, OOmImIeil 0a30BOi IJIMHUM YCTOWYMBOCTU TMpolecca WU U3
aAHAJIOTUYHBIX MIPOEKTOB.

3. [TomydeHue OLeHKH OOIIEH TPYTO0EMKOCTH U3 OI[EHOK IMPOyKTUBHOCTH U
pasMepa.

4. Hcnonb30BaHME IaHHBIX paclpeieieHus TPYIOEMKOCTH U3 0a3oBoi
JUHUM yCTOWYMBOCTU IpOLECCa WIM W3 AHAJIOTMYHBIX IPOEKTOB JUISI OLEHKU
TPYAOEMKOCTH pa3IHIHbIX (a3.

5. YTouHEeHHE OLIEHOK C y4eTOM Celn(UYHBIX AJIs MPOEKTa (aKTOPOB.

Kak u Bocxopjsiiee OLEHUBAHUE, HUCXOASIIUN IOAXOX I03BOJSAET
YTOYHATH OLEHKH C TIOMOIIBIO CHEHU(HUUHBIX Ui TpoeKkTa (HakTopoB. ITO
JOMYIIEHHEe, He ONpEeAesis pealbHO caMu (HaKTOPHI, OATBEPIKIACT, YTO KaXKIbIH
IIPOEKT YHUKAJIEH U MOKET 00J1a/1aTh TAKUMHU XapaKTEPUCTUKAMHU, KOTOPBIX JIpyrue
MPOEKTHl JIUIIEHBI. DTU XapaKTePUCTUKH HEBO3ZMOXKHO MEPEUUCIIUTh, U TeM Ooiiee
HEBO3MOXKHO (pOpManbHO CMOJEIMPOBAaTh WX BIMSHHE Ha TPOTYKTHBHOCTb.
CnenoBaTenbHO, pelIEHWE O paccMaTpuBaeMbIX (akTopax M UX BIMSHUM Ha
IIPOEKT OCTAETCS 32 MEHEIKEPOM IIPOEKTA.

Ilo0x00 c¢ uucnom eapuanmoe ucnonwvzosanusa. llonxon c¢ 4uciaoM
BapUaHTOB HCIOJb30BaHUS  AHAJOTMYEH METOAAM, OCHOBAaHHBIM Ha 4MHCIE

(YHKIIMOHATBHBIX TOYEK. DTOT MOAXO] MOKHO MPUMEHUTH, €CITH CIIeIU(UKAIHS
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TpeOoOBaHUIl oOmpeaenseTcss C MOMOIIbI0 BapUaHTOB HCMONb30BaHUs. B 3TOT
MOJIXOJT BXOJIAT CICAYIOUINE [aru:

1. Knaccudukamnust Kakqoro BapHaHTa HCIIOJIB30BAHHUS KaK MPOCTOTO,
CpedHel CIIOKHOCTH WM CJIO0XHOTro. OCHOBOW ISl KIIACCHU(DHKAIMU SIBIISETCS
YHCIIO TPaH3aKLUWW B BapHaHTE HCMOJIb30BaHUS, BKJIIOYAs BTOPUYHBIE CIEHAPUU.
Tpanzakmus ompenensieTcs Kak HeAeIUMbIA HaOOp NEHCTBHM, KOTOPBIA WIH
BBITIOJTHSETCS] BECh MOJIHOCTHIO, WJIM HE BBIMONHsIETCA BooOIie. [IpocToii BapuaHT
MCIIOJIb30BaHUsI UMEET He 0oJiee TpeX TPaH3aKIIMi, CPEAHHIA - OT YEThIpeX JI0 CEMU
TpaH3akUWW, a CJIOXHBIH — Oosiee cemu TpaH3akuui. IIpocromy BapuaHrty
WCIIOIh30BaHUs MpucBanBaeTcss kodddumuent 5, cpennemy — 10, cioxxHOMYy —
15. B tabnuue mnpuBeneHsl knaccubukanus U Ko3PPUIIHESHTHI.

2. Pacyer cymMMapHOro 4uclia TOYEK HECKOPPEKTHMPOBAHHBIX BapUaHTOB
ucnonb3oBanus (unadjusted use case points, UUCP) kak B3BEIICHHOW CYMMBI
K02 (UIIMEHTOB BapUAaHTOB MCIIOIB30BaHMS B PUIIOKEHUHN. IHBIMU clioBaMu, J1s
KaKJOT0 M3 TPEeX KJIACCOB CIOKHOCTH CHAauyaida BBIUUCISIETCS MPOU3BEICHUE YK CIa
BapUAHTOB UCIIOJIB30BAHUS OMPENEICHHON CIIOKHOCTH U KO3 PUIHeHTa AJis 3TOMI
cnoxuoctu. Cymma tpex npousBenenuit 0ynet uuciom UUCP mis npunosxeHus.

3. Koppeknus mnepBonaganpHoro uuciaa UUCP, 4ToObl 0Tpa3uTh
CIIO)KHOCTh TPOEKTa M OMNBIT KOMaHAbl. [l 3TOro cHavaia BBIUUCISIETCS
KodduIMeHT TexHudeckor cioxHocTu (technical complexity factor, TCF) na
OCHOBE (PaKTOPOB, 3a/IaHHBIX B TAOJUIE , KAKIOMY M3 KOTOPBIX OMpPEICISICTCS
pedtunr ot 0 10 5. Pelitunr 0 o3Ha4aeT, 4TO NaHHBIN (AKTOP IJIs ATOTO MPOEKTa
HECYIIECTBEH; PEUTHHT 5 03HA4YaeT OCHOBHOM (hakTop. s kaxmoro ¢gakropa ero
pPEUTHHT YMHOXXAaeTCs Ha BeC M3 TAaOMMIIBI, 3TH YHCIA CKJIAQJBIBAIOTCS, W BBI
noy4aete unciio TFactor. TCF BeicunThiBaeTcs 1o cienyromien Gopmye:

TCF = 0,6 + (0,01 *TFactor)

TuUn BapuaHTa MCNONb30OBaHUA OnucaHme KoadduumenT
Mpocroi He Gonblue 3 TpaHaakumil 5

CpepHwii ‘47 TpaHaaKuwi 10

Croxs Bonee 7 Tparsa 15

Tadoauna 1. CiroxxHoCTh M KO3PPUUIMEHTHI BADUHAHTOB MCIO0JIb30BAHUS
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MNopnapaxoesiit Homep  daxkTop Bec

1 PacnpepeneHHan cuctema

TpeGoBaHue GLICTPOro 0TBETa U BHICOKOW NPOMYCKHOMH cniocobHoCTH

IddexTBHOCTL ONEpaTHBHOI PaboTLl KOHEYHOrD NoNL3OBATENa

CnoxHasn BHyTpeHHas obpaborka

- . | . N

TpeGogaHue NOBTOPHOTO MCNOAL30BAHKA KOZA

MpocToTa yCTaHoBKM 0,5

MpocToTa KCNONL30BAHUA 0,5

TMepeHocHMoCTL . 2

W o |~ ;[ (AWM

JlerxocTs M3MeHeHui

—
(=]

MapannensHoe BuiNoAHEHWe

—
=

J—
L]

MpAmoii BocTyn K NporpamMam He3aBuUCHMBIX NPON3BOAKMTENEI

1
1
Brniouenwe cneunanshiix cpeacTs GesonacHocTv 1
1
1

—
(<]

CneumansHbie CpeacTsa 06y4eHns nonbL3osarens

Taoauna 2. Texuunueckue GakToOpbl U UX BeC

4. AnanornuHo BerYMCIsieTcs GakTop okpykeHus (environment factor, EF)
¢ moMmoInbto Tadbmuisl 4.3. Jlns (hakTopoB, CBSI3aHHBIX ¢ YPOBHEM OIBITA, PEHTHHT

03Hay4aeT OTCYTCTBHE OIIbITA 110 IPEAMETY, 5 — 3KCHepT, 3 — cpeaHuil onbIt. [

MOTHUBaIIUN 0 o3Hagaer OTCYTCTBHC MOTHBALIUK B IIPOCKTC, 5 — BBICOKYIO
MOTHBalMO, 3 — cpeaHiow. [lns crabwibHOCcTH TpeboBanmii 0 o3HayaeT
HECTa0WIbHBIE TPeOOBaHUS, 5 — HEH3MCHHBIC TPEOOBaHHS, 3 — CPEIHIOO

cTabuiabHOCTh. J[7ISi COTPYNHUKOB, 3aHSATBIX HEMONHBIA JAceHb, ( oO3HAaYaeT
OTCYTCTBHE TaKHUX COTPYIHUKOB, 5 O3HAYaET, YTO BECh TEXHUYECKHUU IMEpPCOHAT
3aHAT HEMOJIHBIM JE€Hb, 3 — YTO MOJIOBMHA COTPYIHUKOB 3aHSTa HEMOJHBIA JEHbB.
JInst cTeneHu CIOKHOCTU fA3blKa MporpammupoBaHusi (0 oO3HadaeT JErkKuid B
UCIIOJIb30BaHUU SI3bIK, 5 — OYEHb CJIOXKHBIM fA3bIK, 3 — cpenHuil. B3pemenHas
cymma naet EFactor, u3 kotoporo nmonyvaercs EF no cienyromiei popmyse:

EF=1,4 + (-0,03 *EFactor)

5. Ilpumensist 3Tu ABa GakTopa, MOKHO BBIYUCIUTH OKOHYATEIILHOE YHCIIO
TOYEK BapuUaHTOB wucmonb3oBaHusa (use case points, UCP) mo cnenyromeit
bopmye:

UCP =UUCP * TCP * EF
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Mopaaxosbiit Homep ©axkTop Bec

1 3HaKOMCTBO C TexHonoruamu Hurepuera 1.5

2 OnbIT B NpUKRaHoi o6nact 05
3 OnbiT 06LeKTHO-0PUEHTMPOBAHHOMO npo;panunpoaaum 1 B
4 Cnoco6HOCTH BEAYILErD aHANWTUKA 05

5 Motwsaums 1

6 CrabunbHbie Tpebosanus 2

7 Mepconan C YaCTMYHOMN 3aHATOCTLIO : -1

8 CNOXHbIA A36IK NpOrpaMMUPOBaHUs -1

Taboauna 3. ®aKTOpPbI OKPYKEHUS IJI1 KOMAHIbI H UX BeC

Jlyig oLeHMBaHuUs TPYIOEMKOCTH B CPEHEM Ha3HaudaroTcs 1o 20 4enoBeko-
yacoB Ha Kaxxayro UCP 11 Bcero »KM3HEHHOIO IUKJIa. JTO JAeT IrpyOyl0 OLIEHKY.
YTO4HHTh €€ MOXKHO cienyromuM obOpazom. [locuuTaiite, CKOJBKO (HaKTOPOB
UMEIOT 3HAaYeHHs MeHblle 3, a ckoibko — Oosbmie 3. Ecnm oOmee uymcio
(akTOpOB, UMEIOUINX 3HAYCHHS] MEHbIIE 3, HEBEJIUKO, TO 20-4elI0OBEeKO-4acoB Ha
onny UCP Oyner nmoaxoasieil ouenkoi. Ecin gucno takux (akTopoB BETHKO,
Torga onpenensercs 28 yenoBeko- yacoB Ha UCP. MHave roBops, B 3aBUCUMOCTH
OT CaMBbIX Pa3HbIX (PAKTOPOB MEHEPKEP MPOEKTa MOXKET PEeIINTh, KAKOe 3HAUCHUE
n3 quana3ona ot 20 1o 28 uyenoexo-uyacoB Ha UCP Hy»HO UCTIIOIb30BaTh.

¢ eKTUBHOCTH MOAX0A B LEJIOM

Jns  anamu3za  3(G(EKTUBHOCTH  TMOJXOJAa  OICHWBAHUS  MOKHO
BOCIIOJIb30BaThCsl PAaCHpPOCTPAHEHHBIM CIIOCOOOM: TOCMOTPETh, HACKOJIBKO OLIEHKA
TPYIAOEMKOCTH CpaBHMMa C (PaKTHUECKOW TPYJOEMKOCTbIO. MBI yXe 3HaeM, uTo
TAaKOE€ CpPaBHEHHUE JIACT TOJBKO OOIee MPEACTaBICHHE O TOYHOCTH OIICHOK M HE
MIOKa3bIBAET, HACKOJIBKO OHM ONTHMajbHbI. UTOOBI MOSYyYUTH 3Ty HMHGOPMALHIO,
HE00XO/MMO M3YyYUTh BIMSIHHE OLIEHOK HAa KOMaHAy MPOTrPaMMUCTOB (HampuMmep,
"HampspkeHa" oOHa WM "Hepoucnoiab3oBaHa'). TeM He MeHee CpaBHEHME
(haKTHUECKH 3aTPAYE€HHOTO TPYyJa M OLEHKU TPYIOEMKOCTH HAeT MPEACTaBICHUE
00 addexTHBHOCTH MeTOAa OlLICHMBaHUA. ba3a MaHHBIX Tpolecca BKIIOYACT
uHpopManuioo 00 oOLeHKe U (PAKTHYEeCKOM 3HAYeHUU TPYIAOEMKOCTH JJis
3aBepIIEHHBIX NpoekToB. Ha puc. 4 mokazaH rpaduk paccesHHs OLIEHOK U
(aKTHUECKUX 3HAYEHUH TPYAOEMKOCTH JIsi HEKOTOPHIX 3aBEPIICHHBIX MPOIIECCOB
pazpabotku. Kak BuaHO W3 rpaduka, MOAXOa OIEHWBAHMs pabOTAaeT IOBOJHHO
XOPOILIO; OOJIBIIMHCTBO TOYEK HAXOAUTCS BOJIU3U JIMHUY, IPOBECHHOM 1O yIiIoM

45° (ecnmu OBl Bce OICHKM COBMNAagaid C (PAKTUUECKMMH 3HAYEHUSMU
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TPYJIOEMKOCTH, TO BCE TOYKHM OKa3aJMCh Obl HA 3TOH JIMHUM). DTH JTaHHBIE TaK¥Ke
MOKa3bIBaAIOT, uTo Oonee 50% mpoekToB HaxoAsATcs B mpeaenax 25% OT OLEHKH
TPYIOEMKOCTH. TeM He MEHee JaHHbIE CBUACTEIBCTBYIOT, YTO OIICHKH OOBITHO
HIDKE (PAaKTUYECKOW TPYIOEMKOCTH: OOJBIIMHCTBO TOYEK HAXOMSTCS HE HIDKE, a
BbIIlIEe TUHUH. TakuM 00pa3oM, JIIOIM Yallle CKIIOHHBI HEJOOIEHUBATh CUTYAIUIO, U

OT 3TOT'O CTPAAACT UHAYCTPHUA ITPOTrPAMMHEBIX CPEACTB.

w 3500
=
x 3000 »_
@
& 2500 o —
o 2000 -
E 1500 -* 3//#
E 1000
»
& 500+
e 0 = t
0 500 1000 1500 2000 2500 3000
OueHkn

Puc. 4. CpaBHeHHe GaKTHYCCKHX 3HAYCHUI TPYI0EMKOCTH €
OLICHKAMH TPY/10€MKOCTH

B cpemnem dakTudeckass TpyaoeMKOCTh Obuia Ha 25% BBIINIC OIICHKH.
OmHako XOTs BO3MOXHOCTH JUISl YJIYYIIEHHH CYIIECTBYIOT, ITOJXOJ OICHUBAHUS

J0Ka3an cBoio 3 (HEeKTUBHOCTD.

2.6. MogenaupoBaHue IIPOLLECCOB Pa3pabOTKY IIPOrPaMMHOTO

obecrieyeHHA B JMHAMHUKE.

N3yyenune nuHaMHUKU MPOIECCOB Pa3pabOTKU MPOrpaMMHOI0 00eCredeHUs
SBISIETCSI OJHOM W3 BaXHEWNIMX 3a7ay. [eXHOJOrHMd HMUTAIMOHHOIO
MmojenupoBanus npoueccoB (PSIM) MoxeT MCHoIb30BaThes, 4TOOBI OLEHHUTH
poOJeMbl, CBS3aHHBIE C YCOBEPIICHCTBOBAHHWEM IIPOLIECCOB MPOCKTHPOBAHUS,
pykoBoAcTBa M KOHTposiga mnpoekToM [18]. TenmeHuum B MPOU3BOJCTBE
IIPOrPaMMHOI0 00ECIEUEHUs] K COKpAILEHHUIO 3aTpaT TPyAa U CTOMMOCTH IPOEKTa
YCUJIMIM MOTPeOHOCTh B HMHCTPYMEHTax Ui JIy4yllero IJJAaHUPOBAaHUS U
yIpaBJIeHUs MpoueccaMu pazpaboTku. B pesynpTare opraHu3alMy pacleHUBAIOT
PSIM kak mnpuBieKaTeNbHbI HHCTPYMEHT, KOTOPBIM MOXET HUMETh JENIOBYIO
IIEHHOCTh cerojHsa. MMurannonnoe moxaenupoBanue mpoieccoB (PSIM) moxer
[IOMOYb KOMIIaHUSM YJIYYLIMTh CBOM MPOLECCHl U JOCTUTHYTH 0Ojiee BBICOKHX
YPOBHEH 3pesiocTH MPOLECCOB pa3paboTKu Kak Toro Tpedyer Monenb 3penoctu

Bosmoxknocreit (CMM/CMMI®) [SEI 2006]. CMMI 6511 pa3paboTan KOMaHIOM,
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COCTOSIIIEH U3 YyYaCTHUKOB OT IIPOMBIIUICHHOCTH, paBUTENbCTBA U MHCTHTYTOM
Pa3zpa6orku IIporpammuoro odecneuenusi (SEI). Ota moznens opueHTHpOBaHa
Ha MPAKTUKOB, OCOOCHHO MEHEKEPOB IPOEKTOB pPa3padOTKU IMPOrpaMMHOIO
oOecrieyeHns, ¥  HWCCIEAOBATeNied, W3YyYalomIMX TPOLECCH  Pa3pabOTKH
nporpamMmmHoro obecrnieuenust. CMMI — Bemymuii cTaHaapT MPOMBIITUICHHOCTH [T
M3MEpPEHUs MPOLECcCOB pa3paboTKu mporpaMmHoro obecnedenus. PSIM nomoraer
OpraHu3alMsM YJIyd4lllaTh MpPOLECcChl Pa3pabOTKH U JOCTUYb Oojiee BBICOKHUX
ypoBHei#l 3penoctu Bo3moxkHocTeit CMMIL

MMuTanmoHHOE MOJENM HCIOJIb30BAIMCh B TEYEHHE MHOTMX JIET BO
MHOTMX OTpaciiiX HPOMBIIIJIEHHOCTH TAaKOM KaK aBTOMOOMJIBHBINA, XMMHUYECKHMH,
MIPOM3BOJICTBO, W HH(GOpPMAIMOHHAs TEXHOJIOTUS, 4TOOBI Mpeacka3aTb padboTy
CIIOXKHBIX cUCTEM. VIMHUTAalMOHHOE MOJEIUPOBAHUE - KOMIIBIOTEPU3UPOBAHHBIE
NPEJICTaBICHUsST  CUCTEM, pa3paOOTaHHblE [UIsi TOro, 4YTOOBI  IMOKAa3aThb
CYLIECTBEHHbIE IMHAMUUYECKHE OCOOCHHOCTH CHCTEM, KOTOPBIE OHU MPEICTABIIAIOT.
OTH MOJENUM 4YacTo COCpPeloTayMBalOTCd Ha TOM, 4YTOOBI BOCIPOU3BOIUTH
MIOBE/ICHUE CHCTEMBI B TEYEHHME JOJITOr0 BPEMEHU WM MYJbTUILIULUPOBAHUE
paboThl cHCTEMBl B TEpMHUHAaX OMNpPENENICHHbIX pa3Mmepamu. s MeHemxepa
MOJEIUPOBAHUE - HHCTPYMEHT, KOTOPBIM INOIACPKUBACT INPUHATHE DPELICHUS,
MPOrHO3, M aHanu3 OOMEHOB U cIeHapuu "yto - ecnu’. VMuTanmoHHoe
MOJIETMPOBAHUE YACTO UCIIOJIB3YIOTCS B TUIIAX CUTYalLlUH, T

* IOBEJICHUWE B TEYEHHME JOJITOr0 BPEMEHUM OCOOEHHO HHTEPECHO WIH
BAXHO, U OTO IIOBEACHME SIBISETCS TPYIHO IPOTHO3ZUPYEMBIM H3-32 BIUSHUS
HEOXHJIaHHOM oOpaTHOW cBsi3u. B 3TO#l cuTyanuu mnocieacTBus ciydas WIH
JEMCTBYSI BBI3BIBAIOT IIOCIEAOBATEIBLHOCTh OTBETOB, NETIN Ha3al YKPEIUIAIOT WU
BO3MEUIAIOT OpUTMHAIBHBIN ciayyail wumm  geiictBue. (IIpoexTel paspaboTku
IIPOrPaMMHOTO0 O0ECIEYEHUsI 4YacTO XapaKTEPU3YIOTCS CIOXKHOM CEThI0 3THX
neTeNb 00paTHOM CBS3H. )

* paboTa cucteMbl MeHee YPPEKTHBHA, YEM XOUETCS U €€ TPYAHO OLIEHHUTD
U3-32 BBICOKOM CTENEHM HEYBEPEHHOCTH WM BO3MOXKHOM CTOXaCTMYHOCTU B
CHUCTEME

* aNbTEepPHATUBHBIE KOH(MUIYpaLMU CUCTEMBI pACCMaTPUBAIOTCS, HO BECTH
WIA OCYIIECTBUTh HOBYI KOH(QUIYpaLUIO, BEpPOATHO, COMNPSDKEHO  CO

SHAYUTCIBbHBIM PUCKOM HJIM CTOUMOCTBIO.
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* )KMBOE HKCIIEPUMEHTUPOBAHNE HEMPAKTUYHO HM3-3a2 SKOHOMUYECKON W/Win
00JIBIIION CTOMMOCTH yTpaBieHHs PAKTUIECKUMH MOAEISIMU

MopenupoBaHue CUCTEMBI, YaCTO UCIONIB3YIOT JIJIsi

* YIy4YIICHHUS TIOHUMAHUS MOJEIUPYEMOM CHUCTEMBl Ha OCHOBE
JKCIIEPUMEHTUPOBAHUSA

* OIICHKH pabOThI CUCTEMBI

* OTBETOB Ha BOIPOCHI ‘“UTO — ecin’”

* OINpEJEICHUS] BEPOSITHOTO BO3JCUCTBUSI MAPAMETPUUYECKUX U CTPYKTYp-
HBIX U3MCHEHUH.

PSIM - omnpexaeneHHbi TUI HMMHUTAMOHHOW  MOJENH, KOTOpas
COCpEIOTauMBaeTCd HA TOM, 4YTOOBI KOMHPOBaTh TOBEAEHHUE H  paboTy
OpraHU3ALMOHHBIX MPOILECCOB.

B xommiiekce CMMI u PSIM cocpenoraunBaroTcsi Ha JUHAMUKE MPOTPaM-
MHOT'O 00€CTICUCHHSI, a TAK)KE Pa3BUTHS U BefeHuUs cucreM| 18].

ITorenunansHble nmpeuMyliecTsa PSIM BKIOYalOT yMEHBIIEHHBIN PHUCK,
YMEHBIIICHHOE YCHIINE U CTOMMOCTh OIEHKA HOBBIX TEXHOJOTHH, Jyuriee (Ooiee
HAJCKHOE, OBICTPOC) TPHHITHE PEIICHUS, WACHTH(DHUKAIWS YIyYIICHHBIX WU
ONTUMAJIBHBIX TMOJAXOJ0B W TporeccoB. OmpeneneHHsie Jbrotel PSIM  mpu
pa3paboTKe BKIIOYAIOT

e BBIOOp camMoOro my4lIero Wpolecca pa3BUTUS JJsi JIaHHOW CHUTya-
IUHA/00CTOATENLCTBA

* YyIy4YlIeHHOE IUIAHUPOBAHUE TMPOEKTa C TOMOIIBI0 OOBEKTUBHOTO U
KOJIMYECTBEHHOTO OCHOBAHUS AJI IPUHATUS PEUICHUS

* YIY4IIEHHOE MPOEKTHOE peIIeHHe (KOHTPOJIb M HKCILTyaTal[MOHHOE
yIpaBjeHUE), MOTOMY YTO aJbTEPHATUBHBIE OTBETHl HA HE3aIUIAHHUPOBAHHBIE
COOBITHSI MOTYT OBITH OBICTPO OIIEHEHBI, HCTIONL3Yysl PSIM mpexne, yem pemeHus
OyIyT IPUHATHI

* CPEIICTBO OTBEUYaTh HAa TOPSYME BOIPOCHI, 3a/laBaéMble MEHEKepaMu
MIPOEKTOB, TAKUE KaAK

— KakoBo Bo37eiicTBHE Ha NPOEKTHYIO pabOTy YBEIMUEHUS WU
YMEHbIIIEHUSI TECTUPOBAHMSI, OCMOTPOB, WiH 06oux? Kakos puck?
— Kak mornu Obl M3MEHEHUS MPOLIECCOB Pa3BUTHUS (TaKUX KakK MPOLECC

TpeOOBaHUH WIIM KPUTHUCCKHIA MTPOIIECC TIPOSKTa) BO3ICHCTBOBATh HA paboTy?
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— Kakune sranbl pa3paOoTKu/IIaru SIBISIOTCS CYIIECTBEHHBIMM IS
ycnexa?

— Kakue ¢a3zpl/maru Morinu ObITh TPOIYIIEHBl WK MUHUMU3UPOBAHHI,
9TOOBI COKpaTHTh BpeMs IUKIa M YMEHBIIWTh 3aTpaThl, HE >KEPTBYS
kauecTBoM? KakoB puck?

— JEWUCTBUTENBHO JIN OCMOTPBI CTOUT NMPOBOJUTH B MOeM mpoekre? B
KaKOM IyHKTE€ (aX) B MPOEKTE OCMOTPbI 00ECIEYHBAIOT OOJIBIIYIO LIEHHOCTH?
Yro, ecam MBI TNpUMEHUM Oojee CTpPOryl0 TPOBEPKY KadecTBa (B
tepmuHoiorud CMMI) ToabKO K KpUTUYECKUM KOMIIOHEHTaM IpoAyKTa?

— KakoBa IEHHOCTh IIPUMEHEHUSI aBTOMaTU3UPOBAHHBIX HHCTPYMEHTOB
U TIOAJEP’KKH pa3BUTHsL M TecTUpoBaHMA? Kakyro TEXHOJIIOTHIO CTOMT AJs
3TOro BBIOpATh ?

— BooO1e, kakoBbl BEpOSTHBIE JIBIOTHI (M 3aTPaThl) OCYIIECTBICHUS
cienn(pu4eckoro u3MeHeHus npouecca? CBsA3aHO JM C PHUCKOM CO3JlaHHE
crenn(pu4IecKkoro U3MEeHeHus?

— Kak s 0OBEeKTMBHO CpaBHUBAIO M pAacIojiarail0 MO MPUOPUTETAM
W3MEHEHUs Tpoiiecca?

— Kakue omnpeneneHHble W3MEHEHMs IIpolecca MOMOIIM Obl MHE
JOCTUTHYTh Oosiee BbICOKUX ypoBHe#l cranmapra CMMI? Onu oGecrnieunBaroT
MaTEpHUATIBLHYIO J1€JI0BYIO LIEHHOCTh?

* YIyYIIEHHOE TOHMMAaHHE MHOTHX (PAKTOpOB, KOTOpbHIE BIHMSIOT Ha
IIPOEKTHBIHN yCIeX, UIsl CII0KHOTO pa3BUTHI IPOIPaMMHOI0 00ecredeHus

* yBEJIMYEHHUE CIOCOOHOCTH BBIOOpa Ipoliecca M albTEpPHATUBBI 4Yepe3
coznanue PSIM Gosee BUIMMBIX U KOHKPETHBIX "HEOCA3aeMbIX" MPOIIECCOB

* JIydiee 00yyeHHe U U3yUYeHHE IJI1 MEHEDKEPOB NMPOEKTOB U YYaCTHUKOB
MPOEKTHOW KOMaH bl

* MOAHATUE PYKOBOJCTBA IPOEKTOM K OoJjiee CTpaTernyeckoMy YpPOBHIO,
MI03BOJISASI IPOAHATIM3UPOBATH IPOEKTHI 110 UX MOJHBIM LIUKJIAM KU3HU.

Puc. 5 wmnmoctpupyeT 1eHTpanbHYI0 poJib, KOTOpyto PSIM MoxeT urpats,
OLICHMBAs aJbTCPHATUBBI ITPOLIECCa.

CMM (CMMI) — onucatenpHasi MOJIe]b B TOM CMBICTIE, YTO OHA OMHUCHIBAET
CyLIeCTBEHHbIC (KJIIOUEBBIE) aTPUOYTHI, OIPEICISAIONINEe YPOBEHb 3PENOCTH
paccMaTpuBaeMoil opraHu3aluu. ITO — HOPMaTUBHAsA MOJIETb B TOM CMBICJE, YTO

ACTAJIBHOC OIIMCAaHHUE MCTOAHWK YCTaHaBJIWBACT HpOHSBOI[CTBCHHBIfI YPOBCHDb
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opraHusanuu, HCO6XO,Z[HMBIﬁ JJIs1 BBIIIOJTHCHHS ITPOCKTOB paszquﬁ CJIOKHOCTH U

MpOAOJIKUTCIIBHOCTHU.

* Mpouecc v npeanoxeHns
YCOBEPLUEHCTBOBAHUS TEXHO-
norum

« Cnepnctsusa ATanoHHOro Tec-
TUPOBaHUs

* YnyJwatowmecs
onepauum
» foctwxeHne CtaHaapToB

NPOMBILLIEHHOCTM
(CMMLI, Six Sigma, ISO)

» CTparervs KomnaHum
» KoHkypeHTOCNOCOGHOE
npeumyLLecTBo

* LleHHOCTb KnneHTa

HabGop noteHuun-
anbHbIX U3MEHEHUI
npovecca

Kakoe nsmeHeHune
obecneyunT camoe
bonbLuoe ycoBep-

MHoro BapuaHTOB.
Kakoit BbIGpaTh?

Wcnonesyite PSIM, LUEeHCTBOBaHMe?
YTOObI OLIEHUTL
BO3JeicTBMe Ha PaboTy
npovecca
LomxeH
cocpenoTounTb KakoBo
ycunms Ha drHaHcoBoe
B nctene?
ycoBepLUeHCTBOBaH 03encTene
1K1 npouecca ansi
OOCTUXKEHUS
ycnexa KpuTepum kayectsa paboThbl

(CromnmocTb, Kayectso, Crnncok)

PuHaHcoBble Jlbrotsl (Hucrtas ctoumocTb
[NPV])

Puc. 5. UentpanbHas ponb PSIM B ynpasneHuu npoueccom.

B mo6om ciygae konTekct mpumeHeHuss CMM — 3710 parnuoHanbHas
MHTETpaIs UCIoNb3yeMbIX MeToauK. CMM He sBisieTcs MpeanucaHueM crnocoda
paszButus opranuzanuu. CMM onMchIBaeT NMPOU3BOACTBEHHBIE XapaKTEPUCTHKU
OpraHu3alMK ISl KaKJIOTO M3 YPOBHEH 3perocTH, HE JaBasg KaKuX-THOO
MHCTPYKLIUH O crmocobax mepexofa € YpPOBHS Ha ypoBeHb. OOBIYHO MpoIecc
COBEpIIICHCTBOBAHUSI TEXHOJOTHUU pPa3pabOTOK OTpakaeTcsi B CTPATETHMUYECKUX

IUTaHaX OpraHm3anuu e Ou3Hec-TpeOOBaHMIX, €€ OpraHW3aI[MOHHON CTPYKTYpE,
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UCIONIB3YEMBIX METOJaX M TEXHOJIOTUAX, OOIIel CcOoUuanbHOMW KyJNbType U €€
cucreme ympasineHus. CMM ¢okycupyeTcsi Ha acmeKkTax MIpOIECCOB, KOTOPHIE
MOXKHO oXapakrepu3oBarth Kak "CymmapHble ycuwiusd 10 3(QeKTuBHOMY
yIpaBJieHUIO".

[TocnenoBarenpHOE COBEPIIEHCTBOBAHUE MTPOLIECCOB OPraHU3ALMU COCTOUT
U3 MOCJEI0BAaTeIbHOCTH JIOTUYECKU CBSI3aHHBIX MPOCTHIX (OTHOCHUTEIHHO) IIAros,
HE SABJISSICh 4YEM-TO PeBOIIOIUMOHHBIM. B CMM 5Tu npocTthie maru crpyninupoBaHbl
B IISITh YPOBHEH 3pesIOCTU. Y POBHU 3pEIIOCTH SIBIISIOTCS KaK ObI HHCTPYMEHTOM ISt
M3MEPEHHUs] CTENEHHW 3peNIOCTH TporeccoB W uX 3PdexruBHOCTH. OHH TaKKe
IIOMOTAlOT IPABUJIBHO BBICTPAWBAaTh IPUOPUTETHI YCHIINNA O COBEPUIEHCTBOBAHUIO
BCEU OpraHu3anuu.

YPOBHHU CO BTOPOI'O MO MATHII MOTYT XapaKT€pU30BaThCs YEPE3 ONeparLui,
HaNpaBJICHHBIC HA CTAHAAPTH3ALMIO W/WIA MOJIEPHU3AIUIO TPOIECCOB CO3IaHUS
I1O, u yepe3 onepanyu, COCTaBISAIONIME CAMH MPOLECCH €ro co3aanud. [Ipu stom
MEepBBIA YPOBEHb SBJISETCS 0a30il, GyHIAMEHTOM HJisi CPAaBHUTEIHLHOTO aHaIH3a
BEPXHUX YPOBHEM.

PSIM moskeT moMoYb TMOJIB30BATEISIM YBEIUYUBATH 3PEJIOCTh MPOIIECCOB
Bo3MoxkHOCcTel. Ha kaxmaom ypoBHe CMMI PSIM nomoraer BBINOJHUTH WU
CTpOTO TOJACpPXKUBaTh MHOTHE KiIO4eBble oOjactu mpoueccoB. PSIM moxer

MCIOJIb30BATHCS OPTaHU3AIMSIME, YTOOBI TO3BOJIUTH, U BRIMOTHUTE CMMI.

2.7. YmupasieHHe M3MEHEHUSIMHU TPeOOBaHUH

TpeboBaHust MEHAIOTCS U U3MEHEHUSI B TPEOOBAHMSIX MOTYT BOSHUKHYTH B
m000i MOMEHT Ha MPOTSHKEHUM JKU3HU TPOEKTa (M JaKe TMOCIE ero 3aKphITHSA).
YeMm 1103:K€ MEHSIOTCS TpC6OBaHPI$I, TEM 6OJ'II>IH€€ BIUSAHHUE 3TO OKa3bIBACT Ha
MpoekT. BmecTo Toro uToOb! kenaTh CTaOUIBLHOCTH TPEOOBAHWI MM HAESTHCH,
YTO MO KakoW-1uM00 TpHUYMHE HavalbHble TpPeOOBaHUS OKaXyTCS "TaKUMHU
XOpOH_II/IMI/I", YTO HN3MCHCHHUA HC HOHaI[OGHTC}I, Jydqmie IMpUTOTOBUTBCA K HX
HCIMOCTOAHCTBY, 4TOOBI CIIPpaBUTBHECA C 3asdBKaMM Ha HN3MCHCHHA, KOI'la OHH
noctymsT [19]. HekoHTponmupyembie U3MEHEHUsT B TPEOOBAHUSAX MOTYT HeOaro-
MPUITHO MOBIUATH HAa CTOMMOCTh, TpadUK M KauecTBO MpoekTa. l3Menenus B

TpeOOBAHUAX MOTYT COCTABIATH 10 40% 00111el CTOMMOCTH MPOEKTA.
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IIpouecc ynpaBJjieHust U3MEeHEHUSIMU.
B xome miaHMpOBaHUS TPOEKTa €ro MEHEDKEp pelaeT, Kakod IMporecce

coOmoaath Ansg oOpaOOTKU 3asSBOK HAa W3MEHEHHUA. 3allJIaHMPOBAHHBIA MpoIlecc
o0CyXJaeTcss ¢ 3aKa3uyuKoOM, TOCKOJNBKY 3aKa3uhK M H3TOTOBHUTENH JIOJKHBI
MPUMTH K COTJIACHIO IO BOMpOCAaM YMNpaBieHHUs] M3MEHEHUsMU. OOBIUHO MpPOLECcC
oTpesieNisieT, KaK MoJaBaTh 3asBKH HAa U3MEHEHHs, Korjaa Tpedyercs opUIHaIbHOe
yTBepXkKAeHue, W T.M. llpu mOCTymineHUM 3asBKM Ha HM3MEHEHUEe TpeOoBaHUi
JOJKEH BBITIONHATHCS MPOIIECC YIPABICHUS U3MEHEHUSIMU TPEOOBaHU.

[TockonbKy 3asiBKM Ha W3MEHEHUS BIMSIOT Ha CTOMMOCTb, HEOOXOIUMO
JIOCTUYb TOJIHOTO coryacud Mo omuare. Yacto ¢ ofoOpeHus 3aka3yuKoB B
MPOEKTax MpEeAyCMaTpPUBACTCA pPE3EpB U pealu3alliid 3asgBOK HAa H3MEHEHUS
(0OBIYHO OH  CcOCTaBJIIET HEOOJBIIONW MPOIEHT OT OOLIEH TPYAOEMKOCTH II0
npoekTy). Hamuume Takoro pesepBa B OO/DKETE yNpOIIAeT aIMHHHCTPATUBHBIC
aCTeKThl peain3allii YTBEPIKICHHBIX 3asBOK.

Hcnone3yemplii B OONBIIMHCTBE  CIy4yaeB MpOILECC  YNpaBICHUS
M3MEHEHUSIMH BKJIIOYAET CJICIYIOIINE IIaru:

1. Peructpauus n3MeHEeHUM

2. AHayM3 uX BIIUSHUS Ha pabodne MPOIYyKThI

3. Ouenka TpyJ0eMKOCTH, HEOOXOIUMOI1 [IJ1s1 BBITIOJIHEHHUS 3aIBOK Ha

W3MEHEHUs

4. [loBTOpHAas OlieHKa rpaduka NOCTaBKU

5. AHanu3 BIMSIHUS HA HAKOIUIEHHYH0 CTOMMOCTD

6. OOcyXIeHHEe ATOr0 BIMSHHS C BBIIIECTOSIIUM PYKOBOJICTBOM, €CIIU
MPEBBILICHBI TOPOTOBBIC 3HAYCHUS

7. IlosryyeHre NOATBEPKACHUSA U3MEHEHUS OT 3aKa3urKa

8. Ucnpasnenue pabounx npoayKToB

Jlnig oTcneXuBaHUs 3aSBOK HA U3MEHEHUS BEAETCS CIEIUANbHBIN JKypHAI.
Kaxxgas 3amuch B KypHajie COCTOMT W3 HOMepa 3asBKH, KpPAaTKOTO OIMUCAHUS
W3MEHEHUS, COCTOSHUS 3asBKM Ha W3MEHEHHE U OCHOBHBIX naT. Jddexr
W3MEHEHUSI  OILICHMBAETCS MyTeM aHajlu3a €ro BIUSHUA. AHAIU3 BIUSHUSI
BKJIIOUAET: olpezesieHue padouux MpPOAYyKTOB, KOTOpbIE MOTPeOyeTcs U3MEHUTH;
OLICHKY 00beéMa H3MEHEHHH B KaXIOM U3 HHUX; TMOBTOPHYIO OIIEHKY pPHCKOB
MpOeKTa Yepe3 NEepecMOTp IUIaHa YIPABJICHUS PUCKAMHU; OICHHBAHHE OOIIMX

BO3JICHCTBUI U3MEHEHHUI Ha OLICHKH TPYJIOEMKOCTH M CPOKOB. Pe3ynpTaT aHaimsa
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paccMaTpuBaeTCs W YTBEpKOACTCS 3aKa3uMKOM. 3asBKM Ha W3MEHEHUS
BKJIIOUAIOTCS B JOKYMEHT crenudukanuu TpeOOBaHHH — OOBIYHO B BHIC
npuioxeHuid. MHorna 3aTpoHyThle 4YacTH JTOKYMEHTa TaKKe KOPPEKTHPYIOTCA,
9TOOBI OTpa3uTh W3MeHeHWs. HaOmrojeHue 3a YTBEp)KICHHBIMH 3asBKaMH Ha
U3MEHEHHs U o0OecrieyeHne UX HaJIeKallel peann3aniy MPOUCXOJUT B IIpoIecce
yIIpaBJIeHUS! KOH(PHUTYPaLUEH.

H3meHeHne MOXHO KJIacCU(UIIMPOBATh KaK HE3HAYUTEIBHOE, €CIIU 00mIast
TPYAOEMKOCTh €0 pealM3alyy HE MPEBBIIIAeT MPEIONPEIeICHHOTO 3HAYCHUS —
HaTpuMep, JABYX UYeIOBeKO-IHEH. He3HaunTenpHble W3MEHEHHS OOBIYHO BXOJAT B
TPYIOEMKOCTh TIPOEKTa, HMCIIONB3Yys 3aIUIaHMPOBAHHBIM pe3epB. 3HAYUTEIBHBIC
U3MEHEHHs, KaK IpaBWJIO, OKa3bIBalOT OoJjiee CYIIECTBEHHOE BIHMSIHUE Ha
TPYAOEMKOCTh M TpadUK M JOJDKHBI OBITh O(HUIIMATIBHO YTBEPHKACHBI 3aKa3UUKOM.
Brrmecrosiiiee pyKoBOACTBO MOXET HAOMIONATh 32 M3MEHEHUSIMH TOCPEICTBOM

OTYCTOB O COCTOAHHUH N OTYCTOB KOHTPOJIbHBIX TOYCK.

2.8. Apamranusa mpouecca paspaboTKU IIPOTPaMMHOTO

obecmeueHus

Hu opwn ompenenennslii mpomecc — Oyap TO CTaHAAPTHBIA MPOIECC
OpraHM3alM WIM @POLECC, HCIOJb30BaHHBIM B TPEABIAYIIEM IPOEKTE,
HEBO3MO)KHO TNPUMEHUTHh KO BCEM CUTyallMsIM U BceM IpoekTaM. OmnpeneneHHbII
MpPOLECC HYXXKHO aJanTHpOBaTb, YTOObl OH COOTBETCTBOBAJ MOTPEOHOCTIM
pPEaJIBHOTO IPOEKTA.

Ananrtaiyst — 3TO TNPHUCIOCOOJIEHHE paHee OIpeeNIeHHOro Ipolecca
OpraHu3alyy, KOTOpOE€ II03BOJIAET IIOJNYyYMThb IIPOLIECC, COOTBETCTBYIOIIMM
KOHKpPETHOH MpeAMETHON 00JIaCTH WM TEXHUYECKHUM IMOTPEOHOCTAM IPOEKTA.
Ajantanyio MOXHO paccMaTpuBaThb Kak Takoe JA00aBlICHME, YyNAJE€HUE WIN
U3MEHEHHE [EHCTBUM Ipolecca, KOTOPOE CO34acT pPe3yJbTUPYIOLUI IpoLecc,
Jyd4Ille TPUCTIOCOOJICHHBIN IS TOCTHIKECHHUS LENiel MPOeKTa, YeM H3HAudaJIbHBIMH.
beckonTpoabHas agantanus pakTHUECKH O3HAYaeT CO3AaHUE MPOIEcca C YHUCTOrO
qucTa. [y pealbHOro NOBTOPHOIO MPUMEHEHHS OIIPENIETICHHBIX paHEee IPOLIECCOB
UCIOJIB3YIOTCS MTpaBWIIa aJanTaluy. B HUX 3a1al0TCs yCIIOBUS U TUIIBI M3MEHEHUH,

KOTOpBIE CIIEJyeT BHOCUTH B CTaHAapTHbIM mnpouecc [19]. Ilo cymecTBy B HHMX
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oIlpelieieH Habop pa3pelleHHBbIX OTKJIOHEHWH OT CTaHAapTHOro Ipolecca,
KOTOPBIM MO3BOJIUT MOJYYUTh ONTUMANbHBIM JUIs mpoekTa mpouecc. Ha puc. 6.

HarJis1IHO MPEACTAaBJICHA POJIb I/IHCTDVKHI/Iﬁ 10 aaarTanuu.

XapaKkTepuCTHKH
NpPOeKTa

Axanranus
npoiecca

CranaapTHbIil
npoirecc

IIpouecc
JJIS TIPOEKTA

HNucTpykuun
Mo aJaAnTauuu

Puc. 6. Aganranus mpomecca

Jns  toro 4roObl MPOMIUIIOCTPUPOBATH HEOOXOAMMOCTh aJanTalui,
BO3bMEM OJHO JeiicTBHE M3 (a3bl CO3AaHUs, BXOASIIICH B mpolecc pa3paboTKu, —
"mpoBeneHue SKcrepTu3bl Konaa". Bo MHOrux ciydasx SKCHepTu3a Koja
HAUUTEIIbHO  YBEJIMYMBAET IEHHOCTh IIOCJEJHEro, HO HHOrja J00aBleHHas
LIEHHOCTh HE COM3MepuMa C BBIHYXKIEHHOM TpyaoemkocThio. Kpome Toro,
DKCIIEPTH3a MOXKET BBINOJIHATHCA TIPYNION (B COOTBETCTBUU C TPOLEIYypOi
IpyNIOBOM 3KCHEPTU3bl) WIM OJHMM JHLIOM. B cramgapTHOoM mporuecce
pa3pabOTKH HE OIpeneNseTcs, KakK CIEAYyeT BBIINOIHATE AKCHEPTH3Y KoJa.
WHCTpyKIMHU 1O afanTaluy MOTYT IOMOYb MEHEDKEPY MPOEKTa, €Clid B HUX OyaeT
CKa3aHO, YTO AEHCTBHE "IPOBEACHME ADKCIEPTU3BI KOAA"' OTHOCHUTCA TOJNBKO K
ONpeAe/NeHHbIM THUIIAM MporpaMMm (CIOXHBIM IporpaMMaM WM BHEIIHUM
uHTepdericaM), W OyIeT npemaokeHa QopMa HdKCHepTU3bl (TpymnmoBas HWIH
OJIMHOYHAs ).

Anantanus Ha CyMMapHOM YypoBHe. B sTom ciyuae s ajganrtanuu
CTaHJIAPTHOT'O TpOllecCa MEHE/DKEpP IPOEKTa NpUMEHSeT OOILIue WHCTPYKLUH,
ONMUpPAsACh HA  XapaKTEpUCTHKHM MpoekTa. lHaue roBops, Ha 3TOM YypOBHE
IIPEJOCTABIIAIOTCS HEKOTOpbIE OOIIME INpaBUIa, KAcAIOLIUECs OTIEIbHBIX THUIIOB
JeTaIU3UpOBaHHBIX AelcTBUi. [lo OTHOLIEHHI0O K MpOEKTaM pa3pabOTKu s
aJanTaluy UCTOIb3YIOTCS CIEAYIOMNE XapaKTEPUCTUKHU:

® YPOBCHI) OIIbITa U KBaJ'II/I(i)I/IKaIII/ISI KOMaHbl U MCHCIDKCPA IPOCKTA
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» MakcuMasnbpHasi YACICHHOCTh KOMaH bl

* SIlcHocTh TpeboBaHMi

* [Ipo10/IKUTENBHOCTD TPOEKTA

* KputnyHocTh npusioxeHus

VYpoBeHb ONBbITA KOMaHbl CUUTAETCSI BBICOKUM, €CIH OOJIBIIMHCTBO YWICHOB
KOMaHJIpl MMEIOT 0ojiee YeM JBYXJIETHIOI MPAKTUKY pabOThl C TEXHOJOTHEH,
UCIOJB3YEMOM B IIPOEKTE; B IPOTUBHOM CIydya€ OH CUHUTAETCS HHU3KUM.
KpuTHYHOCTh NPHIIOKEHUS CUUTAETCS] BBICOKOM, €CIIM IPUIIOKEHUS OKa3bIBAET Ha
NEeSTENIbHOCTh 3aKa3uMKa 3HAYUTENIbHOE BIMAHME. [IpOIOIKUTENBHOCTh MPOEKTA
OIpeNIeNIAeTCsl KaK OCOOEHHO KOpPOTKasl, €CIM MPOEKT JIOJKEH OBbITh IOCTaBIIEH
MEHee 4YeM 4epe3 Tpu Mecsna. VHCTpyKuMM cyMMapHOM — ajanTanuu
IIPEIOCTABIIAIOTCS AJI PA3IUYHBIX 3HAYEHMH 3THUX XapakTepucTHK. CyMMapHbIe
WHCTPYKIIMA OOBIYHO CBSI3aHBI C OKCHEPTH3aMH, TPYAOEMKOCTBHIO, TpapuKoM
pabot, pecypcamu wiau (opmanusmoMm. MHCTpykumu, Kacarouiyecs 3KCIEpTH3,
OOBIYHO YyKa3blBalOT, KOTJa M Kakyl OJKCHEpPTH3Y CJEIyeT BbINOIHATS.
AHaJOrM4HO, MHCTPYKIMHM OTHOCUTEIIBHO TPYAOEMKOCTH IIpejajararT Uiary,
KOTOpBIE€ HY>KHO BBIMOJIHUTD JUIsl IPOEKTA, YTOOBI MOBIUATH HA €70 TPYI0EMKOCTb.
OTH 00lMe MHCTPYKLUHU YCTaHABIMBAKOT KOHTEKCT AJIs AETalbHOM aJanTanuu
npoliecca 1 BbIOOpa MOAXOAIIEro Mpoliecca sl MPOoeKTa.

Jemanvnan adanmayus. JletanbHas ajantanys 0XBAaThIBAET BBIIIOJHEHUE
NENCTBUM, MX 3KCHEPTU3BI U UX MOTPEOHOCTH B TOKyMEHTHUpOBaHUU. MHCTpyKIIMN
JeTalbHOM ajanTalluy MOTYT OIIPENEIIATh AEUCTBUE KaK HEOOs3aTeIbHOE, U B 3TOM
Clly4ae MEHEIDKEP MPOEKTa MOKET PEIINTh, BHIIOIHATh €r0 WM HE BBINOIHSITH.
AHAJIOTUYHO MOJATrOTOBKAa HEKOTOPHIX JTOKYMEHTOB MOKET OBITh HE0OA3aTelbHOI,
U TOT/Ia MEHEKEpP MPOEKTa CaM PEIIAET, HY>KEH JIU JaHHbINA JOKYMEHT MPOEKTY.
JInst  SKCmepTH3bl  CYIIECTBYIOT —OOIIME BapHaHTBL: '"TPOBECTH TPYMIIOBYIO
sKcnepTusy", "MPOBECTH OJUHOYHYIO KCIEPTU3Y" U "HE MPOBOAUTH SKCHEPTU3Y".
Kpome TOro, MeHemkep NpoeKkTa MOXKeT [J00aBUTh HOBBIC NEUCTBUS WU
MOBTOPUTh HEKOTOpbIE M3 HUX. B Xone neranbHON ajanTaluy yCTaHABIMBACTCS
MIOCJIEOBATEIBHOCTD BBIIOJNHAEMBIX [UIsl IPOEKTa JCHCTBHM, KOTOpas 3aTeM
UCMONb3YeTCsl Ul TOrO, YTOOBI CIUIAHUPOBATh ACWCTBUS, COCTABUTH U1 HHUX
rpadpuk M chopMupoBaTh OCHOBY Uil BBIMOJHEHHs TmpoekTta. [IpoBeneHue

ajarnTannuu 0co00 BBIJACIIACTCA B IIJIaHE IMPOCKTA, MMO3TOMY Koraa
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nepeCcMaTpuBacTCA IUIaH, OMNPCACICHUEC MW  aJalTalud IpomlecCa  TaKKe

nepeCMaTpuBarOTCs.

2.9. BsiBoAEI IO BTOpPOIi IJIaBe.

1. B pabGore mpemnokeHO Ipoleccsl OOy4YeHUs OIMCHIBAThH
maOUpUHTHON  QOpPManbHOM KOMOWHATOPDHOH MOZENbIO, KOHKPETH3aIUs
KOTOPOH [aeT KOHKpETHBIe 3aJayl OOydYeHWs IIOJ, pasHbIMH yriamu. Jlns
BHEIHEro IIpefICTAaBJIeHNsA 3HAHWH IIpeJJIOXKeHO WCIIOIb30BaHNEe OOBEKTHO
OPUEHTHPOBAaHHOTO, IIPeJyCMOTPEHHOrO /Jjd aHaiuW3a U  IIPOeKTOB,
YHHBepCaJIbHOrO  fA3bIKa  MogenupoBanua UML. [lna  BHyTpeHHero
IpeACTaBleHUsA  3HAHMUM  pacCMaTpUBAIOTCA  KOHTEKCTHO  YIIpaBJsfeMble
CeMaHTHYeCKHe CeTH, KOTOpble MOTYT OBITh OIMCAaHBI C ucmonb3oBaHueM XML-
A3BIKA. B KOHKpeTHBIX 3afjauax OOydeHUA IJId IIpeoOpasOBaHHUA CTPYKTYpPH-
30BaHHBIX 3HAHUM TIpeJJIOKeH  MeTOJ, MOAYJIBHBIX TpaHChOpMaIuil
Ipe/CTaBIeHUM.

2. Yem Gosee CTPyKTYpHM30BAaHHO OIHIUIYTCSA 3HAHHA, TeM OOJIbIIe
IIAHC YCIIEIIHOTO 3aBEePUIEHN IIPOLeCCOB 00yYeHUS U UCIOIb30BAHMA 3HAHUI.

3. [Tpepnoxeno xomiutekcHoe wucnonbzoBanue CMMI u PSIM B
KOTHUTUBHOI cucTeMe, IT03BOJIAIONIee COCPeIOTauYUThCA Ha JUHAMUKE IIPOrpaM-
MHOTO OOeCIe4eHUd, a TaKXe Pa3BUTUM WU BeJNeHUU CUCTeM. PaccMOTpeHBI
CIIOCOOBI BEPOATHOCTHOH OIIEHKM PHUCKA W MOJEIU OIEHKH TPYAOeMKOCTHU

ITPOEKTOB.
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3. HH>xeHepHBbIe acIleKThl peaJu3aluu

3.1. XapaKTepHCTHKH IIPOEKTa

IIpoekT — 3TO BpeMEHHOE HpEeNNpUsITHE, NPEeIHA3HAYEHHOE ISl CO3AaHUs
YHUKaJIbHBIX MPOJyKTOB, YCIIYT WU PE3yJIbTATOB.

Tepmun "BpemeHHOE" O3HauYaeT, 4TO y JOOOTO MPOEKTa €CTh YETKOE
HA4aJl0 ¥ YETKOE 3aBEpIICHHE. 3aBEPIICHUE HACTYMAET, KOTAA AOCTUTHYTHI LIEIU
MPOEKTa; WM OCO3HAHO, YTO IEJIH MpoeKTa He OyayT WIM He MOTYT OBITh
JOCTUTHYTBI; UM McUye3ia HE0OXO0AUMOCTh B MIPOEKTE, U OH MPEKPAIlaeTCs.

B pesynbraTe npoekra MOJIyHarOTCsl VHUKAIbHble PE3yNbTaThbl IMOCTABKH,
NpeJCTaBIsAoIKe cO00M NPOMYKTHI, YCIYTM WIHM pe3yiabTaTbl. B pesynbrare
IIPOEKTa MOTYT MOIYYUThCS:

e [IpoayKT U MPOU3BOIUMOE U3JEIHNE, KOTOPOE MOKHO MU3MEPUTH U KOTOPOE
MOXET OBITh KaK KOHEYHBIM 3BEHOM IIPOM3BOJICTBEHHOH IIeMH, TaK W
3JIEMEHTOM.

e CrocoOHOCTh MPEOCTABUTh YCIYTH, TaKHE KaK MPaKTHUECKUE (PYHKIIUH,
CTIIOCOOCTBYIOIIME IPOU3BOJICTBY WIIN AUCTPUOYITUH

e PesynpraThl, Takue Kak IMOCIEACTBUS WIM JOKyMeHThl. Hampuwmep,
UCCIIEIOBATENbCKUIl  MPOEKT MOJy4yaeT JaHHble, KOTOPbIE MOKHO
UCIOJIb30BaTh JJIs1 ONpEeNeHUs] HaTU4YKsl TEHACHIIUH UM IOJIb3bl HOBOT'O
mporecca st o0IIecTBa.

YHUKQJIBHOCTD SBISICTCA BaXXHOM XapaKTEPUCTUKON pe3yJIbTaTOB ITOCTABKU
IIPOEKTA.

Ilocnedosamenvnas paspabomrka — 3TO CBOHCTBO HPOEKTOB, HapaBHE C
MOHATUSIMH BPEMEHHOCTH U yHHMKaimbHOCTH. IlociemoBartenbHas pa3paboTka
O3HayaeT pa3BUTHE I10 ATAlaM U MpoTekaHue no maraMm. Hanpumep, conepxanue
npoekTa (opMyaupyercs B OOIIMX 4YepTax Ha paHHMX CTaJuAX IpPOeKTa U
BIIOCJIE/ICTBUM JAETAIN3UPYETCSI U KOHKPETU3UPYETCs 10 Mepe TOro Kak KoMaHJa
IpoeKTa pa3zpadaTbIBaeT 0oJiee sICHOE U MOJHOE NPEeCTaBICHUE O LeNIX IPOEKTa U
pe3ynbTarax NOCTaBKH.

[TocnenoBarenpHyI0 pa3pabOTKy crenuUKaiidi MPOoeKTa HEOoO0XOIUMO
TIIATEIBHO COIVIACOBBIBATh C IPABMIIBHBIM ONPEAEICHUEM COJAEPKaHHs MPOEKTa,

0COOEHHO B CJIydac BbBIIIOJIHCHHUA IIPOCKTA II0 KOHTPAKTY. Ecau COACPIKAaHUC
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mpoekTta (T. €. cocTaB pabOT, KOTOpbIE HEOOXOJWMO BBIMOJHUTH) OIMPEaEIICHO
MPABUJIbHO, TO OHO JIOJDKHO KOHTPOJIUPOBATHCS MO MEPE MOCTENEHHOTO YTOYHEHHS
crienupUKaIuil MPoayKTa U MPOCKTA.

VYnopaBineHue MpoekTamMHM — O3TO MPWIOKEHUWE 3HAHWM, HaBBIKOB,
MHCTPYMEHTOB M METOJOB K OIepanusiM MpoeKkTa g YAOBIETBOPEHUS
TpeOoBaHUM, TMpenbsBIsgeMbIXx K mpoekty[20]. VYmpaBieHue nOpoeKTamu
BBITIOJHSETCS. ¢ MOMOUIBI0 NMPUMEHEHHUST M HMHTETPallid TPOIECCOB yMpPaBICHUS
MPOEKTaMU: WHUIMAINK, IUIAHUPOBAHMS, HWCIONHEHHUS, MOHUTOPHHTa U
yIpaBlieHUs, 3aBepllieHus. MeHelkep MpoeKTa — 3TO JIMI0, OTBETCTBEHHOE 3a
JIOCTUKEHHUE 1IeJIEH TPOCKTA.

B ynpaBnenue npoeKkToM BXOIUT:

e Omnpenenenne TpeboBaHU

e VYCTaHOBKA YETKHX U JIOCTHXKUMBIX IeNen

e VYpaBHOBEIIMBAaHHWE MPOTUBOpPEYAIIUX TpPeOOBaHUN IO KavyecTBy,

COJIep’KaHUIO, BpEMEHH U CTOUMOCTH
e Koppekius xapakTepUCTHK, IUIAHOB M MOJIXO0Ja B COOTBETCTBUU C
MHEHHUEM U OXKHJIaHUSMHU PA3IMYHBIX YYACTHHUKOB IPOEKTA.

MHorue 3HaHUS, UHCTPYMEHTBI U METOJIbI, UCIOJb3YEMbIC B YIPABICHUH
MPOEKTaMH, TPUMEHSIOTCS HCKIIOYHTENBHO B 3TOM obOnactu. K wux uwmciy
OTHOCSITCSI HEepapXHuecKue CTPYKTypbl pabOT, aHalW3 KPUTHYECKOrO MYTH H
yOpaBleHUE OCBOCHHBIM 00beMOM. OJHAKO OIHOTO TOJBKO TMOHUMAHUS U
MPUMEHEHUs 3HAHWUN, HABBIKOB, MHCTPYMEHTOB M METOJAOB, KOTOpbIE OOBIYHO
CUHUTAIOTCS XOPOIIeH MPAKTHKOW, HEIOCTATOYHO ISl 3((HEKTUBHOTO YIPaBICHUS
npoektamu. J{is 3pGEeKTUBHOTO  yIpaBJICHUS MPOEKTaMHU HEOOXOIMMO, YTOOBI
KOMaHJa YIpaBJICHUs MPOEKTaMM MOHUMAJla U HCIOJIb30Baja 3HAHUS U HaBBIKU
KaK MHHUMYM TISITH 9KCIIEPTHBIX 00sacTei:

e (CBoJ 3HaHUH MO yNPABICHUIO MPOEKTAMHU

e 3HaHMs, CTaHIAPTHl U HOPMATHBHBIC aKThl, OTHOCAIIMECS K JaHHOM
00acTy MPHUIIOKEHUS

e [loHumaHue OKpy>KEeHUS MPOEKTa

e 3HaHWI U HABBIKU B 00JIacTH OOIIlET0 MEHEKMEHTA

e HaBEIKM MEXIIMYHOCTHBIX OTHOIICHUH.
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YNPABNEHWE
NPOEKTAMW

4. ¥YnpaBnexnue 5. ¥npaBneHue 6. YnpaeneHue
HHTErpauHeﬁ npoekra cogepxaHuem npoekTa CpPOKaMW NpoeKTa
4.1 Paapabotka YcTaea npoexTa 5.1 NnaHupoBaHue conepKanua 6.1 Onpegenesue cocTaBa onepauMil
4.2 PaapafoTka npeasapuTensHoro 5.2 OnpepeneHue CopepKanms 6.2 OnpegensH1e B3aMMOCBAIEN
ONMCAHWA CONEPHaHWA NpoeKTa 5.3 Cospanme UCP onepaumit
4.3 PaapaboTka nnaHa ynpaeneHus 5.4 MopTeepiKAEHIE COfEPHAaHNA 6.3 OueHka pecypcoe onepaumi
NpOSKTOM 5.5 Ynpaenenwne copepxannem 6.4 QUeHKa ANUTENLHOCTH ONepaLMiA
4.4 PyKoBOQCTED W yNpaBneHue b—t 6.5 PaapafoTka pacnucaHus
MCNONHEHWEM NPOEKTa 6.6 YnpaeneHwe pacnucaHuem
4.5 MOHMTOPWHT W yNpaBneH1e
paGotamu npoexTa
4.6 O6wee ynpasneHre HaMeHEHHAMK

4.7 3akpbiTve npoexTa

7. YnpaeneHue 8. YnpaeneHue 9. yg pgage::e
YyenogevyeCKMMH
CTOMMOCTEI NPOeKTa Ka4YeCTBOM NpoeKTa
P P pecypcaMi NnpoeKkTa
7.1 CTroMMocTHaRA OUEHKa 8.1 MnanupoeaHue kadecTea 9.1 NnanupoBaHe YenoBEYECKNX
7.2 Paspabortka BrogweTa pacxonos 8.2 Npouece oBecneveHnn kavecTea pecypcos
7.3 YnpasneHwe cTOMMOCTLIO 8.3 Mpouece KOHTPONA KadecTea 9.2 HaGop komaHge! npoekTa

9.3 PazevTHe KomaHasl NpoekTa
9.4 YnpaeneHue KoMaHaon npoekTa

10. ¥YnpaBneHue 11. ¥YnpaBneHue pucKkamm 12. ¥YnpaeneHue

KOMMYHWKaUMAMA npoekTa noCTaeKkamMmn nNpoekTa
npoekTa
11.1 NnaxupoBanue ynpasnesns 12.1 MNAaHWPOBAHKE NOKYNOK W
10.1 MnaHupoBaHHE KOMMYHWKALWA PHCKamMK npuoGpeTeHui
10.2 PacnpocTpaHeHue WHbopMaUWn 11.2 Wnenmucpukauma puckos 1 12.2 MNnaHWpoBaHUE KOHTPaKTOB

11.3 KaYecTBeHHbIA aHanua pucKoe
11.4 Konw4ecTBEHHLIA aHaANW3 PUCKOB
11.5 MnanupoeaHwe pearvposaHs

10.3 OTY4ETHOCTE NO MCNONHEHWIO
10.4 YnpaeneHwe y4yacTHHUKaMMn
npoeKTa

12.3 3anpoc wHdopmaunn y
npogasyos
12.4 Bwbop npopaeyoe

Ha PUCKK
11.6 MOHWTOPHMHT W ynpaBneHve 12.5 AQMWHWCTPUPOBAHME KOHTPAKTOR
PHCKaMK 12.6 3aKpbiTME KOHTPAaKTOB

Ta6anna 4. O630p obJacTeli 3HAHW M0 YNPaBJEHUIO NPOEKTAMH W NMPOLECCOB
ynpagBJ/ieHUsI IPOEKTaAMH.

Ha puc. 7 u300pakeHbl OTHOILEHUS MEXAY ATHUMH MATHbIO 3KCHEPTHBIMU
obnactsimMu. XOTS OHM BBINNIAAAT KakK OTAEIbHBIE 3JIEMEHTBI, OOBIYHO OHHU
NEPEKPBIBAIOTCS U HE MOTYT CYIIECTBOBaTh HE3aBUCUMO. D(PPEeKTUBHBIE KOMAH/IbI
IIPOEKTa BKJIIOYAIOT UX BO BCE ACMEKTHI MpoekTa. Kakaplil U3 4IeHOB KOMaHJbI

MpOEKTa HE 00s13aH OBITh JKCIIEPTOM BO Bcex msiTH obmactax. Kpome Toro,

79



MaJIOBEPOATHO, YTOOBI KTO-TMOO OJMH 00Jajja BCEMHM 3HAHUSIMU M HaBBIKAMH,

HeO6XO,Z[I/IMLIMI/I AJI IIPOCKTA.

3HaHUS 1O YNPaBICHHUIO MPOEKTaMH, OINHUCaHHbIE B Pyxosodcmee

PMBOK® Bkio4aroT B ce0s ciemyromnue dneMenTsl [20]:

Ormpenenenue KU3HEHHOTO IUKJIA TIPOEKTa
[T rpynn npoueccoB ynpaBiaeHUs] IPOSKTOM
JleBsITH 00JIACTCH 3HAHUM.

MeHemkepsl IPOEKTa MM OpraHU3alys MOTY pa3[eliuTh MPOEKT Ha (a3bl,

4yToOBI O0ecreunTh Oojiee KayeCTBEHHOE YIMPaBJIEHHUE C COOTBETCTBYIOLIMMU

OTCBbUIKAMMU Ha TCKYLIWEC OIcpanuu HCHOJ’IH?IIOHIGI\/JI OpraHu3anmru. COBOKYHHOCTB

3TUX (a3 COCTABISIET >KU3HEHHBIN LIUKI MpoekTa. MHOrue opraHu3alii BO BCEX

CBOHMX IIPOCKTAaX HUCIIOJIb3YIOT OHpeI[eHeHHBIfI Ha6op JKU3HCHHBIX IIUKJIOB.

Ceof 3HaHWIA NO YyNpaBneHuto
npoekTamu

Pykosodcmeo
PMBOK®

3HaHusA,
> CTaHAapTsI U
g HOpMaTHBHBIE
‘ aKTel ANA SaHHON
'4 06NacT1 NPUNoXEHWA

AN
\ " /
3Hah‘- A /
" HgﬂBbIKM ‘ MoHumaHve
8 oBnactn
o OKpPY>XEHUA

MEHEKMEHTa npoekTa

Hagbikn
MEHMYHOCTHBIX
OTHOLLUEHWA

4

Puc. 7. OTHOLIEHUSI MEKAY NATHIO IKCIEPTHHIMHU 00/1aCTSIMM.

XapaKmepucmuKu HCUZHEHHO20 YUKIIA npoeKkma

KuzHenHsIi HUKII IPOCKTA OMPECACIIACT (1)8.3]31, KOTOPBIC CBA3BIBAKOT HAYAJIO

IpOeKTa € €ro 3aBeplieHueM. Hampumep, korja opraHuzanus oOHapyKHBaeT

ONarompUATHYIO0 BO3MOXKHOCTh, KOTOPYIO OHA XOTeJa Obl HCITOJIb30BaTh, OHA YaCTO
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aBTOPU3YET aHaJIM3 OCYLIECTBUMOCTH, YTOOBI PELIMTb, CIEAyeT JU OpaTbecs 3a
BBINOJIHEHHE [TPOCKTA.

OmnpeneneHne >KU3HEHHOTO LMKJIA TPOEKTAa MOXKET IIOMOYb MEHEIKEPY
MIPOEKTa PEIINTh, CIAEAYeT JU CUUTATh aHAJIU3 OCYILIECTBUMOCTU INEpPBOM (azoit
IPOEKTa WJIM BBLACIUTH €ro B OTAEIbHbIN mpoekT. Korma pesynbraT 3TOrO
[PEBapUTENILHOTO aHaJIM3a HE OYEBMJCH, Jy4Ylle BBIIACISATh €r0 B OTICJIbHBIN
npoekT. da3bl KU3HEHHOTO IIUKIIA MPOEKTa HE COBHAJAIOT C IPYIIaMHU MPOLECCOB

YIPABJIEHUS IIPOEKTOM.

3.2. Basa manHBIX IIpOIIECCOB

baza gannbix mpomeccoB (PDB) mpeacraBnser coboii mocTossHHOE
XPaHWIKIIE JTaHHBIX O MPOU3BOAUTEIHLHOCTH MPOLECCOB U3 MPOEKTOB, KOTOPHIE
MOTYT HCIOJIb30BaThCs JJs IUIAHUPOBAHUS M OLEHKM IIPOEKTa, aHajIu3a
MIPOYKTUBHOCTH M KaueCTBa, a TaKkxke B Apyrux uemsix. PDB cocTtout u3 naHHbIX,
MOJIYYEHHBIX B 3aBEPIICHHBIX MPOEKTAX, U KaXIbli MPOEKT MPEAOCTABIAET OJIHY
3anmuch JaHHbIX. Kak HeTpymHo coobpas3uth, ans 3anonHeHus PDB Heobxomumo
coOpaTh MaHHbBIe, MPOAHAIM3UPOBAThH HX, a 3aTeM COPMHPOBATH JIEMEHT B 0aze
JAHHBIX.

Cooepotcumoe 6azvl OAHHBIX NPOUECCOB

MeHexepsl IPOEKTOB, UCIOJbL3Ys IIPU IUIAHUPOBAHUM cBeAcHUs u3 PDB,
OCOOCHHO IOJIC3HOW HAXOMAT MHPOPMAINIO 00 aHAIOTHYHBIX MpoekTax. J[is Toro
9TOOBl y4YeCTh BO3MOXKHOCTh TPOBEPOK Ha aHanoruu, B PDB Heob6xomumo
3adukcupoBaTh OO0IIyI0 HHPOPMAIMIO O TPOEKTE, B TOM YHCIE YKa3aTh
UCTIONb3YEMBIC  SI3BIKM  MPOTPAMMHUPOBAHMS, TIATGOPMBI, 0a3bl  JTaHHBIX,
uHcTpyMeHThl, pasmep [IO u Tpymoemkocts. Wmess Takyro wuHpoOpMaIuio,
MEHEJDKEp MPOEKTa MOXXET HAaWTH JaHHbIE IO BCEM IIPOEKTaM, KOTOpBIE, K
MpUMepy, OTHOCSATCS K OINpeAeNeHHOW NpeaIMEeTHOW 00JacTH, HCHOIb3YIOT
KOHKPETHYI0 cucteMy ympasieHuss 6a3amu naHHbIX (CYBJI), KOHKpETHBIH SI3bIK
MIPOTPaMMHPOBAHUS HITM OPUEHTHPOBAHBI HA OMPEEIICHHYIO TUIATPOpMY.

Bl moMokeTe IUTAaHMPOBAHMIO MPOEKTa, eciau Oyaere (UKCUPOBATH
JaHHBIE O TPYIOEMKOCTH, omuOkax, rpadukax pabor, puckax u T. O. Ecmm

U3BECTHBI 0OO0MIas TpPYAOEMKOCTh TMPOEKTa, €ro pasMep U pachupeielieHue
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TPYJIOEMKOCTH IO pa3aM, ATH CBEIEHUS MOTYT OKa3aThCS MOJIE3HBIMHU s
OLICHWBAHUA TPYJOEMKOCTH B HOBOM IPOEKTE.

Takum o0Opa3oMm, nanHble, 3anmucekiBaemble B PDB, mMoxnO kinaccudu-
UPOBATh CJIECAYIONIUM 00pa3oM:

* XapakTepUCTUKH MPOEKTA

* ['pacduk pabot mo mpoekty

* TpymoeMKoCTh IpOEKTa

* Pazmep [10

* Omuoku

XapakTepucCTUKU TMPOEKTa BKJIIOYAIOT €ro Ha3BaHHWE, MMEHa MeHeIKepa
MpoeKTa W JUAEPOB MOAyJiel (Omaromaps 3TOMYy C HHUMH MOXHO CBSI3aThCSl U
MOJYYHUTh JOTOJTHUTENBHYIO U YTOUHSIOIIYI0 HH(OPMAIIHIO), TToIpa3AeieHue (3To
MO3BOJISIET MTPOBOIUTH aHAJIU3 TI0 TOAPA3ACICHHUSIM ), pa3MEIIeHHBIN mporece (gaet
BO3MO>KHOCTh aHAJIM3UPOBATH MPOLECCHl MO OTAEIBHOCTH), MPEIMETHYIO 00JIaCTh,
anmapaTHylo minatdopmy, ucnoiszyembie si3biku U CYBJl, kpaTkoe u3noxeHHE
Heseil mpoekTa, WHPOPMAILMI0 O €ro PUCKax, MPOAOIDKUTEIHLHOCTh BBIOJHEHUS
MIPOEKTA U YACICHHOCTh KOMaH/IbI.

Jlannble rpaduka paboT — 3TO B MEPBYIO ovepeab IpeanoaraBiivecs
dakTHyecKkue OaThl Havana M KOHIA MpoekTa. /laHHBIE O TPYJOEMKOCTH MPOEKTa
BKJIIOYAIOT MH(OPMAIMIO O MEPBOHAYAIBHON OLIEHKE TPYAOEMKOCTH M 00 oOriei
(baKTHUeCKOW  TPYAOEMKOCTH, a TaKkKe  pacmpeneneHue  (hakTHIecKoi
TPYIOEMKOCTH IO TaKuM CTaAusM, Kak 3alyCcK TMpOeKTa, YIpaBlICHUE
TpeOOBaHUSMU, POEKTUPOBAHUE, CO3/IaHUE, TECTUPOBAHNUE SJIEMEHTOB U JAPYTHM.
Pasmep pazpabotannoro 11O MoxHO BBIpa3uTh uncioMm cTpok koxaa (lines of code,
LOC), xonu4ecTBOM MPOCTHIX, CPEAHUX M CIOKHBIX MPOTPAMM HJIM COYETAHHEM
aTuX mokazarened. Jlaxke ecnu uuciao QyHkimumoHanbHBIX Touek (FP) He
OLICHHUBAJIOCh, MOKHO BBIYUCIUTh YHHU(PHUIIMPOBAHHBIA MOKAa3aTeNb MPOTyKTUB-
HOCTH, TIPEJCTAaBUB OKOHUYATENBHBIN pa3Mep B BHIE 4YHcla (YHKIMOHATHHBIX
TOYEK, KOTOPOEe, KaK MPAaBHIIIO, MOYKHO TMOJIYYHUTh MPEoOpa30BaHNEM TOITYYEHHOTO
pasmepa I10 (8 LOC) mo omyOimMKoBaHHBIM Ta0iuIiamM mpeodpa3oBaHus. Pazmep
OKOHYATENbHOM CHCTEMBbI, BBIPQXKCHHBIN YUCIOM (PYHKIIMOHANIBHBIX TOYEK, TaKXKe
¢ukcupyercs. JlanHele 00 OmMOKAax BKIIOYAIOT YHCIO OIIMOOK, HaWJIEHHBIX
pa3HBIMH METOJaMH MX OOHApY>KEHHs, U YHCIIO OMMOOK, BHECEHHBIX Ha Pa3HBIX

cragusx. CrnenoBarenbHO, (PUKCHPOBATHCS JTOHKHO YHCIIO OIMIMOOK pa3HOTO BUJA,
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OOHapyXEHHBIX MPU HKCIEPTHU3Ee TPEeOOBAHUMU, HKCIEPTHU3E KOJa, TECTUPOBAHHUU
AJIIEMEHTOB U B JIpyTUX (hazax.

KpOMe TOro, 3allMChIBAKOTCA 3aMC€4aHHus1, B TOM YHCJIIC IIO OLCHHUBAHUIO
(Hanmpumep, KpUTEPUH, UCTIOJIb30BAHHBIN IJIs1 pa3/eleHusl porpaMM Ha MPOCTEHIE,
CpEeIHUE U CIIOKHBbIE), U 3aMEYaHMs MO YNPaBICHHUIO PUCKaMU (IOMyCTHM, Kak
BOCIIPUATHE PUCKA MEHSJIOCH B XO/I€ BBIMIOJHEHUS MTPOEKTA).

Hmywecmeo npoyecca u cucmema co80KYRHOCMU 3HAHULL

Kak roBopuiioch, mpolecc BKJIIOYAET ONBIT OpraHu3amuu B (opme
"penentoB"  ycmexa. OHAaKO OMUCAaHWE TMPOIECCOB OOBIYHO  COACPIKUT
MOCJIEI0BATEIBHOCTh HEOOXOIUMBIX ACHCTBUI, CIUCOK T€X, KTO MX BBIMOJHSET,
KpUTEpUU Ha BXOJI€ M Ha BBIXOJE JJII OCHOBHBIX IIaroB u T.1I. Mcmomb3oBaHue
npoiiecca 001erdaeTcsi HHCTPYKUUSMH, KOHTPOJIbHBIMU NEPEYHAMHU U MIa0JIOHAMH.
Bwmecre Bce 3TH MaTepHalnbl Ha3bIBAIOTCSA UMYILIECTBOM IpOIiEcca.

WucTpykuny 00bIYHO YCTaHABIMBAIOT MPaBUIIA U MPOLIEAYPHI BHIMOIHEHUS
mara. Hampumep, oAvH W3 1IaroB mpoliecca MJIaHUPOBAaHUS MPOEKTa — OICHKA
TPYAOEMKOCTH. UTOOBI BBIMOJHUTH 3TO JEHCTBHE, MEHEIKEpPYy IMPOEKTa HY>KHBI
HHCTPYKIMU: KOHTPOJIBHBIC TICPCUHU I[GﬁCTBPIﬁ U KOHTPOJIBHBIC TICPCUYHU
skcnepTusbl. Kak crieayer W3 Ha3BaHUA, KOHTPOJBHBIA TNE€peYeHb ACHCTBUS
MpENICTaBIseT COOOM CHHCOK JEHCTBHIA, COCTaBIsOMMX IIar mpouecca. Llens
NEePeYHs HKCIEePTH3bl — IMPHUBIICYh BHUMAHUE SKCIEPTOB K OIMOKaM, KOTOpPbIE C
OOJIBIIION BEPOSATHOCTHIO MOTYT OOHApYKUTCS B KOHEYHOM Tpoaykrte. [I1aGmoHsr
OOBIYHO  TPEAOCTABISIIOT  CTPYKTYpPY  JOKYMEHTa, B  KOTOPOM  MOKHO
3aKCUPOBAThH PE3yNbTAT Mpoliecca uiu mara. Ha puc. 8 mokazaHbl B3aMMOCBSI3U

MCXKIAY NpoueCCOM U €T0 UMYIICCTBOM.

Konrposbubie HIaboHbI

nmeneIYHn

JlelicTrBHE

Puc. 8. UmymecTBo nponeccos
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['maBHOe Ha3HayeHHEe UMYIIECTBA IMPOLlECCa COCTOUT B OOJErYeHHH
WCIONIb30BaHUsl MPOIECCOB Yepe3 PKOHOMUIO 3aTpar TpyJa H, CIelI0BaTelIbHO, B
YIy4IIEHUM OpOAYKTHBHOCTH. Hampumep, nmpu co3iaHum AOKyMEHTa TIOpas3zio
npouie u OplcTpee MPUMEHUTH 11a0JI0OH, YeEM pa3padaThiBaTh JOKYMEHT "C YMCTOTO
nucta". MIMymecTBo Mpolecca TakKKe IMOMOTraeT MOBBICUTH KadeCTBO MPOEKTA:
CHauajga TMpPENOCTaBIAs HaAJeXKallie HWHCTPYKIMM U KOHTPOJbHBbIC TEPEeYHH
NCHCTBH, a 3aTeM — IMOMoras JSKclepTaM KaK MOXXHO paHbIIe OOHAPYXHUTh
OIITUOKHU.

Kopode roBOps, s TOro 4YToOBl B MOJHOW MeEpEe BOCIIOJIB30BATHCS
MpEeUMYyIIeCTBAMHM TOAX0/Ja K BBIMOJIHEHUIO TPOEKTa, OPHUEHTUPOBAHHOIO Ha
MIPOLIECCHI, BaXKHO HAKAILIMBATh U UCIIOJIb30BaTh UMYIIIECTBO MpoIiecca.

OObIuHO cobUpaeTcsi U CTAHOBUTCS JOCTYIHBIM Yepe3 OTIACIbHYIO CHCTEMY
CJIEyIOIIIEEe UMYILIECTBO:

* [Inan ympaBiieHus: IpOEKTOM

* [Inan ynpaBneHnus KoHpuUryparmei

* I'padux padbot

* CranaapThl, KOHTPOJbHBIE MEPEYHH, UHCTPYKIUH, IIA0JIOHBI U ApYyTHE
nocoous

* Pa3paboTaHHble HHCTPYMEHTHI U 3aMEUYaHUs 110 HUM

* O0yyaromye MaTepuabl

* Jlpyrue mAOKyMEHTBI, KOTOpbIE MOTYT IIOBTOPHO MCIIOJIb30BAaThCsl B
OyIyIIMX MPOeKTax

XO0Ts B UMYIIIECTBE MPOLIecca — KOHTPOJIbHBIX MEPEYHSX, IIa0I0HaX U T.II.
—JI0JKEH OTpa)kaTbCsl OMNBIT OpraHM3alMM, 3TH JTOKYMEHTHI HE BCErAAa MOTYT
3auKcUpoBaTh  pa3HOOOpasHble  (HOPMBI  3HAHUSA, NPHOOPETECHHOTO  IPHU
BBINIOJTHEHUH TMpoeKToB. Jlns ¢ukcupoBaHus pasHbIX (OpM 3HAHUS U €ro
MOBTOPHOTO  WCIONIb30BaHUs TpeOyeTcsl HaJJiekaliee yIpaBlieHHE 3HAHUEM,
KOTOPOE CTaJI0 BAXKHBIM B TaKHX 0a3upyrOIIUXcs Ha MHPOPMALMU OpraHU3aUX,

KaK IIOCTaBIINMKH pGIHeHI/Iﬁ 1 KOHCAJITUHI'OBBIC KOMIIaHHH.
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3.3. KomrexTusHas pa3paboTka c ncronb3oBaHueM Visual Studio

Team Foundation Server (TFS)

Konnekmuenasn pazpadomka. Beeoenue 6 cpedy 01s Ko11eKkmusHou
paspadomku

Ycnex rpynnoBblX MpoekToB paspabotku [IO obecrneunBaeT coueTaHue
MHOTHUX 3JICMCHTOB, IMPOLCCCOB U pOJ'IGI\/II. OCHOBHOE BHUMAaHUE CJICOyCT 06paTI/ITI:
Ha:

e Ilpouecc pazpaboTku
e Ilpouecc cOopku
e IIpouecc ynpasieHus: IPOEKTOM

CHCI[yIOH_[aH AuarpaMma HJUIIOCTPUPYCT OTHOLICHUSA MCKAY TUIIOBBIMHA
nporieccaMu KOJUIEKTHUBHOM pa3padoTku [1O u TeM, Kak MOXXET HCIOIb30BATHCS
Team Foundation Server mns oGecnedeHus: eaquHOOOpa3HON (yHIAMEHTATHHOU

MOAJICPAKKU STUX UHUIUATUB [24].

lpynnosas pa3spaboTka

YnpagneHune npoekTom

i'lpouecc paspabotkm [pouecc cbopku

Team Foundation Server

/ Cuctema o
KOHTPOMA | _ : o " |
. sepcwid / Cepsep '~  ~/ nopran \ a+anwa |
| cBopew | Paboune | npoexra P
| anemenTs A

Puc. 9. OTHOMIEHUSI MeKAY TUIIOBBIMHU NMPOLECCAMH KOJIEKTHUBHOM

paspadorku I10.
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Ha cnenyromieil auarpaMMe npeacTaBieH MpUMep JIOTHYECKOl peanusanuu Team
Foundation Server ¢ Touku 3peHusi HamOoyiee TUOMYHBIX poied B paspabotke [10 u

JKHU3HCHHOM IIUKJIC pa3pa60TKH.

YpoeeHs YpoBeHs
_ MPUNOXEHWIA _ __AaHHbIX

PyrosoguTenu
npoekToa Mopran npoexra
CHCTEMA KOHTPONA BEpCWA
Agtomarmaayws cBopiwm
PafSoune anemeHTH
Paspaborymku YnpaaneHue npoeKToM
OTyeTh

Cepancy WHTErpUPOBaHUA
TecTepoBLWKK

Cepgep copku
TFS

Mpokcu-cepeep
TFS

YpoaneHHaRn
rpynna

Puc. 10. IIpumep jgornueckoii peasuzamuun Team Foundation Server ¢ Touxku

3peHust HanboJiee THMHYHBIX POJIei.

B nammHoii rmaBe ommcaHo wucmoib3oBanne Team Foundation Server (TFES) m
Microsoft Visual Studio Team System (VSTS) B ycioBusix KOJUIEKTHBHOH pa3paboOTKu
porpaMMHOro obecredeHusi. 31ech NpeACTaBlICHbl OCHOBHBIE XapakrtepucTukun TFS u
VSTS wu B3aumoneiicTBue Trpynm pa3padOTKM W TECTHPOBAHHA HpU pa3paboTKe
nporpaMMHoro obecneuenus. TFS wuHTerpupyer B cebe CHCTEMBI KOHTPOJS BEpCHH,
OTCJIC)KMBaHMsI TMpolecca padOThl HaA IMPOEKTOM, CO3AaHUS W OTOOpaKEHHS OTYETOB,
yOpaBlieHUsT TPOCKTOM M aBTOMAaTH3MPOBAHHBIM Mpolecc COOPKH, H, CIEJOBaTENbHO,
noBbImaeT 3QPEeKTUBHOCTL pabOTHI TPYIIIBI pa3pabOTKH.

KomnextuBHas pazpaborka [10 Briro4aeT MHOXXKECTBO MPOILECCOB, M JIUIIL HX
MpaBWJIBHOE coYeTaHWe obecreunBaeT 3¢ ¢eKTUBHbIE ycIoBHUs paldoThl. Brraenum
OCHOBHBIE TIPOIIECCHI:

e Pa3zpabotka

e TecrupoBanue
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Coopka
e PasBepThiBaHUE
e Brmyck

Ilpouyecc pazpabomku npozpammnozo obecneuenus ¢ ucnoaviosanuem Team

Foundation Server

C momomsto TFS rTpymma pa3paboTkum MOKET XpaHWUTh WCXOMHBIA KOI B
LEHTPAIM30BaHHO YIIPABSIEMOM XpaHuiuiie. Toraa ectb BO3MOXKHOCTb CO37aBaTh COOPKU
C HUCIIOJIb30BAHUEM CepBepa COOPKHM M MCXOAHBIX (ailJIoB M3 3TOT0 XpaHWIUINA U 3aTEM
nepeaaBaTh UX IPYMIE TECTUPOBAHMUS.

Ha puc. 11 moka3zan nporiecc KoJuleKTHBHOH pa3pabotku [10 ¢ ucmonb3oBaHneM

TFS u B3auMocBs3b cpell pa3pabOTKU U TECTUPOBAHUS.

Pykoeoagutens
npoekTa

AHanns
AaHHBIX

Team Foundation Server

Cpepa ﬁaapaﬁorm Ty 4 T peja TecTUpoBaHnA l
: Homep cbopku: s : >
=1.060712.0 :BHOpate YHKLMOHaNBHoE,
W  iPaspaborka + / UL cucTemHoe
MOAYbHOE TECTHPOBaHMWE: S
p F P . % : Homep cBopk TecTMpoeaHne
& " w1 m ~| =1.0.60713.0
% . i v 3 : ~|H 6 “1 PaBouyee mecto
& -~ 2 Gs }L_ ClAE G-I (D) TECTUPOBLYMKA
P i L =] =1.0.60714.0 :
& - XpaHunuie ar \ ¥ o
MGXOAHOro Koaa L | ' } ) | HoMep coopkit
: TFS
paspaboTunkgs 3 B[ pesynkTaToB 3arpyska pesynsraTos
TECTUPOBAHUA TecTMpoBaHuA (.trx)
Decexr ™, BO AnA ‘ DOedekr
OTCNEXMBAHWA
---- eheKToR

Puc. 11. ITpouecc xosmrextusHoit paspaborku I10 ¢ ucnonszoBanuem Team Foundation
Server.

I'pynma tectupoBaHus OepeT Bepcruu cOOPOK MPIIIOKEHUH U3 MecTa ITyOIuKaIiuy
pe3yabTaTOB COOPKH U BBIMONHSIET X B CBOCH Cpejie TECTHPOBAHHS, coueTas pydyHOE U
aBTOMATH3UPOBaHHOE TecTUpoBanue. TFS coxpaHseT pe3yibTaThl TECTHPOBAHHUS U
UCTONIb3yeT WX JUiss oOecrmedeHus: oOpaTHOM CBs3M MO KauecTBY cOopku. ['pymma
TECTUPOBAHHS TAKXKE MOXET CO3/1aBaTh paboOvMe 3JIeMEHTHI WK AehekThl (0COOBIA THIT
paboUYMX 3IEMEHTOR), MO KOTOPHIM TPYIa pa3paboTKU MODKHA MPEANPHHATL HEKOTOPhIC
neiictBus. OTH pabodne 3JIEMEHTHI IMO3BOISIOT TPYIE TECTHPOBAHHS OTCICKHUBATH

paboty rpyniisl pa3paboTKu.
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B Oonpmmx opraHu3anmsx ¢ HECKOJIBKUMH TPyIIIaMu pa3pabOTKU Kaxaas Tpymmna
ucnonb3yer oTAenbHeld TEFS, BKiIIOUas XpaHWIMIIa HCXOAHOTO KoJa M cepBepa COOPKH.
Ha puc. 12 moka3aH mpuMep B3auMOACUCTBHS ABYX TPyNN pa3pabOTKH, MEpeAaronInx

cOOpKHU MPHUIIOKEHUH TPYTIIE TECTUPOBAHUSL.

[ pynna paspabotkn X Tpynna

CYB[ rpynnei PewﬂbTaTbl ’ KOHTPONA Cpeaa Cpeaa
paspaboT cBopk 'rag hstai M rauectsa | onbITHOM NPOM3BOACTBEHHOW
@ ‘ cbopka KoHTpONS aucnnya‘raumu aKCnMyaTaLmum

............. KauecTBa Bmxo,qnou
@@M o @ /' // =

XpaHunuiye ABTOMaTHUZN
ucxogHoro poeaHHaA
paapaﬁowuma xoga cBopka

NPOUSBOACTBEHHON

XpaHunuLy
pecypcoB |i onbITHOW |
B [pynna paspaboTki Y |, T e sKkcnnyatayun|i  3KCnnyarayum

CYBQ rpynnel Pesynetatel /5= ol Cpega TecTMpoBaHus

aspaboTku cBopkn ‘

- q’VHKLl.MOHaanQe Barpyska
A&l <
' 3

pesynsTaTos

i cucTeMHoe 'recmpo HUA XpaHunvuwe
1 TN Q . 'recmposanne pesyneraToB
5D -l UQ,,,. erucrpauu TECTMPOBAHWA

L L}é v .qecbemoa

CD l XpaHunuwe ABTONIIaTH 3K, MK o
nK MCXOAHOTO poBaHHas [ (1 (B (0 ESTMRaBike OTZZ:;:E?JTﬁ
pasgaBoTynkoE  kopa cBopka @l @l @l @l

ObpaTHadA cBA3b No Aedekram

Puc. 12. BzaumogeticTBue [BYX IPYIII pa3paboTKH U TPYIIIEI TECTHPOBaHHA.

Kaxgas rpymma pa3paboTKu TOMENIAeT IJIaHOBBIE COOPKH B MECTO
nyOnMKanuu — pe3ynbTatoB  cOOpku. ['pynma  TecTUpOBaHHS — BBINOJHSET
TECTUPOBAHUE HTUX COOPOK M OMNpeAenseT WX KadecTBO. [Ipoias KOHTpOJb
KauyecTBa, MPUIOKEHUS Pa3BEPTHIBAIOTCA HA CEPBEPE OMBITHOM AKCILTyaTalluu IS
OKOHYATeNbHON MpOBEepKH U 0100peHHs mosb3oBarensiMu. [locme sToro oM
MOCTYMAIOT Ha CepBEP MPOU3BOICTBEHHON IKCILTyaTaIlHH.

B xome mporecca paspabotku 10 MOXHO BBIICTUTH PSIT KITFOYEBBIX
B3auMojeicTBuil paszpaborunkoB ¢ TFS. Hampumep, kak pa3paOoTuuk BbI
B3aumojeiicteyere ¢ TFS cnemyromm o6pazom:

e OcymectBusieTe AOCTYI K Aedextam u 3amgadam, Haxoxasmmumcs B TFS, u takum
0o0pa3oM BBISICHSETE, YTO HeoOXomuMmo caenaTh. Hampumep, paboune 31eMEeHTHI
MOTYT OBITh Ha3HAYCHBI PYKOBOJIUTEIIEM MPOCKTA, IPYTHMM pPa3pabOTYMKOM HITU

IPyNION TECTUPOBAHUS.

88



Ucnonezyere VSTS Source Control Explorer ans moctyma K XpaHWIWILY
ucxomuoro koma B TFS m 3arpy3ku mociemHed BEpCHH HCXOIHOTO KOJa B
JIoKalbHOE pabouee MPOCTPAHCTBO MM CBOW PabOYHUil KOMITBIOTED.

BeinonHuB 3agauu, oroBOpeHHbIE PabOYNM 3JIEMEHTOM, BO3BpAIlaeTe CBOW KOJ B
XpaHWINLIE HCXOTHOTO KOAa.

Check-in2-coOpiTe (COOBITHE pErucTpaliMd H3MEHEHUH) MOXKET 3alyCTHTh
MpoLecC HENPEPHIBHON MHTETPALlH, KOTOPBIA Hcnoib3yeT Team Build.

Ecmm cOopky co3marh He ymaiaoch, CO3HAacTCsl HOBBIM paOOuYWil dJIEMEHT s

OTCJIC)KUBAHUA HEYyIAYHOT'O CO3JJaHUA C60pKI/I.

Unen rpynmsl TecTupoBanus B3aumoneiictsyer ¢ TFS cnenyrommm obpazom:

3arpyskaeT INIaHOBYIO COOPKY M3 MECTa MyOJIMKALIMK PE3yJIbTATOB COOPKH.

C TmoMOMmBIO pa3IMYHBIX WHCTPYMEHTOB VSTS BRIIONHAET pydHOEe U
aBTOMAaTU3UPOBAaHHOE TECTUPOBAaHME, BKIIOYAs TECTUPOBaHME OE30IaCHOCTH,
IIPOU3BOAUTENBHOCTH U Web-TecTupoBaHue.

3arpyxaer pe3yJbTaThl TecTHpoBaHHs B 0a3y maHHbIX TFS Test Result mns
JaNbHEHNIIero UCIoNb30BaHNUS.

Peructpupyer B TFS nedekrtsl, BBISIBICHHBIE NMPH TECTHPOBAHHH, Kak padouue
3JIEMEHTHI.

OOBsBIISICT OTKPBITHIE Ne(EKTH HCIPABICHHBIMHU I0CTIE TECTUPOBAHMS MOCICTHEH

BEpCHH COOPKHU.

Du3suueckue cpeovl pazpadomKu U mecmuposanus

Pa3Mep cpea pa3pa60TKH U TCCTUPOBAHUA U KOJIUYCCTBO KOMIIBIOTCPOB B

HUX MOT'YT OBITE pa3jIndHbIMU B 3aBUCHUMOCTU OT pasMeEpa I'pyIlIibl U IIPOCKTA. Ha

puc. 13 nmokazana TunuuHas pU3NUECKas cpeaa pa3padOTKU U TECTUPOBAHUSI.
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Active Directory Active Directory
foMeHa paspaboTku AOMeHa TECTMPOBaHUA
lpynna B e OcHacTka =
paspaboTkn Mpynna
i LlentpansHoe TeCcTUpOBaHWA
XpaHunuie !
wp Lo
@ ——Hauare—
e .
-89

Cepeep
TECTOBbIX

- BTaThl cueHapues  §
1 TeCTUPOBAHA I

Cpega TecTUpoBaHUA .

e
i

L

.
i
i
T
S

UL

23

A\

PasgepTbiBaHue

Pesynerathl cﬁopxw m L—lver. 10607120 J
| Egvem .0.60713.0 E— PaszeepTeieabme
| Egver.1.0.60?14.0| _|

PaseepThiBaHWe Active Directory
— W\ AOMeHa NPon3BoACTBEHHOI

3KkennyaTauum

Puc. 13. ®usuyeckas cpena pa3padoTKH M TeCTUPOBaHUS.

Cpena pa3paboTku o0OecreyrBaeT IMPOIecChl pa3paboTKu W COOpKH
npoaykta. Cpena pa3paboTKy BKIIIOYAET CIAEAYIONNE KOMIIbIOTEPHI:

e Team Foundation Server

e Cepaep cOOpkH

e Cepsep s XpaHEHHSI PE3yIbTATOB COOPKU
e Paboune cranmuu pa3pabOTINKOB

Ecnu rpynma paspabotku padoraetr ¢ TFS ynaneHHo uinm ecnu 3ta rpymmna
0CcOOEHHO BeNMKa, 4YTO OOYCIOBIMBAET MPOOJIEMBI C TPOU3BOIUTEIHLHOCTHIO
neHTpasibHOro cepsepa TFS, s TOBBIIEHUS NPOU3BOAUTEILHOCTH MOYHO
HacTpouTh npokcu-TFS.

Cpena TeCTHpOBAaHUSI COCTOMT M3 OJHOM MM 0oJee TECTOBBIX PabOYMX
CTaHIMI, Ha KOTOphIX ycTaHomieHa Visual Studio Team Edition for Software
Testers. OHM HCHONB3YIOTCA Ui YNpaBICHHUS MPOLIECCOM TECTUPOBAHUSA U
npoBeeHNsT (PYHKIIMOHAIBHOTO TECTUPOBAaHHUS, CHCTEMHOTO TECTHPOBAHUS,
TECTUPOBaHUS 0E30MaCHOCTH, MPOU3BOIUTEIHHOCTH U Beb-rectupoBanus. UneHs
rpymmsl ucnionb3ytor TFS mns ynmpaenenus, nedexkramMu W IPYTHMH pabOYHMU
3JIEMEHTaMHU, a TaK)Ke pe3yJIbTaTaMH TeCTUPOBAHUSI.

Cpena TectupoBaHMsl Takke MokeT BKiIrodaTh Visual Studio Team Test

Load nnst Harpy304HOTo TECTUPOBAHUSI.
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Apxumexmypa Team Foundation Server

TFS wucnonb3yer TpeXypoOBHEBYIO AapXUTEKTYpy, KOTOpas BKIIOYAECT
KIIMEHTCKUI YPOBEHb, YPOBEHb NPWIOKEHUH U ypoBeHb AaHHbIX. Kiuentsr TFS
B3aMIMOJICHCTBYIOT C YpPOBHEM TPWIOKCHHH ITOCPEICTBOM pa3NYHbIX Beo-
CEPBHCOB; YPOBEHb MIPUJIOKEHUH, B CBOIO OUYEpe/lb, MTOAJIEPKUBACTCS PA3TUYHBIMU

0azaMu JaHHBIX ypoBHSA MJaHHbIX. Ha puc. 14 moka3aHbl KOMIOHEHTHI H

B3auMoeiicTBus Bcex ypoBHen TFS.

Visual Studio Office KomangHas; [pyrve Internet
(noprnicvaenmss  cTpoka  [MPUNOKEHUS Explorer
Mogynk)

Team Foundation Client AP| (06bekTHas Mogens)

ASP.NET

Cepeuc

Cepsucel cUcTeMEI Cepenc | BeG-uacti |
paboumx KOHTpONS oBpaboTkn

ONEMEHTOB | “gencuiz A%HHH)( —
cOOpKN SQL Reporting Services

Be4OMNEHK

OTtueThl

XpaHunuwe
Lokl

Puc. 14. Komnonents! u yposau TFS.

Knuenmckuii ypoeens

Knuenrckuit YPOBEHD BKIIOYAET CiIeAyIom e KOMIIOHEHTBHI:

o QOovexmnass modenv Team Foundation Server. 3To OTKpbITBIA AP,
uCnonb3yeMblii  uisi  B3aummopeiictBus ¢ TFS. OObekTHas MOJElb MOXKET
WCIIOJIB30BAThCS AJIS1 CO3JaHMS KIMEHTCKUX MPUIIOKEHHH, B3aUMOACHCTBYIOIINX C
TFS.

o Komnonenmut Visual Studio Industry Partners (VSIP). 9T0 MHCTpyMEHTAaJIbHbIE
CpeACTBa, HAICTPOWKU U SI3bIKHM IPOIPaMMHMPOBAHMS CTOPOHHUX IPOU3BOAUTENCH

st Visual Studio.
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o Ummeepayus ¢ Microsoft Office. Brmouaer psng Haacrpoek Microsoft Office
Excel® u Microsoft Office Project, xoTopeie 0o0ecrednBaIOT BO3MOXKHOCTb
3anpanMBaTh U OOHOBIATH pabodme 37MeMeHTH B 0aze maHHbIX TFS Work Item
Tracking. OcoOeHHO TOJ€3HA Ui PYKOBOIUTENICH IMPOEKTOB, KOTOPHIC YIiKE
AKTUBHO WCIOIB3YIOT 3TH MPHIIOKEHUS.

o ncmpymenmanvHvle CpeOCmed KOMAHOHOU CmpoKuU. DTO WHCTPYMEHTAIIbHBIC
CpencTBa, 00eCIIeYNBAIOIINE BOZMOXKHOCTE B3anMoeiicTeus ¢ TFS n3 komanaHOM
ctpoku. [IpenmyinecTBeHHOE OONBUIMHCTBO 3THX MHCTPYMEHTOB MPEAOCTABIISIOT
(YHKUMOHAILHOCTh KOHTPOJS BEPCHH M HCIONB3YIOTCA Uil aBTOMAaTH3alUU
MOBTOPSIOIINXCS ¥ BBIMOJIHSIOMINXCS IO PACIIMCAHHIO 3aay.

o Uugpacmpykmypa noaumux pesucmpayuu usMeHeHuii paiina 8 cucmeme
KoHmpoaa eepcuil. IlonaepXxuBaeT MOIUTHKN PETUCTPAINH U3MEHEHUH, KOTOPhIE
SIBIITIOTCS PACIIMPSIeMBIM MEXaHH3MOM IIPOBEPOK HCXOIHOTO KOJa B TIpoIiecce
perucTpanyu U3MEHEHUH.

Yposenwv npunoscenuit

YpoBens mnpumoxeHuil mpepocraBiager Be6-cepsucst ASP.NET, ¢
KOTOPBIMM B3aUMOJIEICTByeT KIMEHTCKHIl YypoBeHb. OTH BebO-cepBuchl He
IpefHAa3HAYEHbl MJIS MCIOJAB30BAaHUSI B CTOPOHHUX IIPWIOKEHMIX, HO
IpUBENEHBl 3/IeCh IS IIOJHOTHI KapTUHBL. BeO-CepBHCH CTPYNIIMPOBAHBI B

cyemylomye Habopsl:

o Cepsucwt obpabomku oannvix TFS (Team Foundation Data Services)
o Cepgucw unmezpuposanus TFS (Team Foundation Integration Services)

Cepgucwvl oopabomku oannvix TFS

Ot Beb-cepBuCH IpenMyIIeCTBEHHO 00eCIIeYnBaiOT B3aUMOEHCTBHE C
ypoBHeM fAaHHBIX. K 5TUM cepBrcamM OTHOCATCA:

o Beb-cepsuc xommponas eepcuil. KIMEHTCKUN ypOBEHb HCIONB3YeT 3TOT Bel-
CepBHC ISl BBHIIOJHEHWS PA3IMYHBIX ONEpalMii KOHTPONS BEpCHH W
B3aUMOJIEUCTBH ¢ 02301 JaHHBIX HCXOMHOTO KOJa.

e Beb-cepsuc 0na omcaedxcueanusi pabouux snemenmos. KINEHTCKHII YpOBEHb
UCTIONIB3YeT 3TOT Beb-cepBuC miist co3ganusi, 0OHOBIIEHHS pabOuUX SIEMEHTOB M
3ampocoB K 0a3e TaHHBIX OTCIICKUBAHMS PaOOYNX DJIEMEHTOB.

e BebO-cepsuc cobopxu. KameHTckmii ypoBeHb W uHOpacTpykrypa MSBuild
HCTIONB3YIOT ATOT BeO-cepBHC /sl BBIONHEHHS IPOLIECCOB COOPKHU MPHIIOKEHUH.

Cepeucwvt unmezpuposanusn TFS
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Jauuerii Habop Beb-cepBucoB obecneunBaeT (PYHKIIMOHATBHOCTD

WHTEIPUPOBAHNA W dABTOMATH34dI M. ot CEepBUCHI HE BBaHMO,Z[efICTBYIOT C

ypoBHeM gaHHBIX. K cepBucam unterpupoBanus TFS oTHOcATCA:

Beb-cepsuc pecucmpayuu. ITOT CEPBHUC UCMOIMB3YETCS ISl PETHUCTPAINH IPYTHX
cepsucoB TFS. On o6ciyxuBaeT HHGOPMAIIUIO PETUCTPAITMOHHON 0a3bl TaHHBIX.
Orta wHbOpMAIMs UCHOIB3YETCS CEepBUCAMU JUISI  OIpPENEeNeHHs crocoda
B3aMMOJICUCTBUS IPYT C JPYTOM.

Beb-cepsuc 6e3onacnocmu. IJtor cepBuc cocrouT u3 CepBUCa TPYNIIOBOH
oe3omacHoctu (Group Security Service) u Ceppuca aBTopusairuu (Authorization
Service). CepBUC TPYIIIOBON 0€30MACHOCTH UCTIOIB3YETCA JJIs YIPABICHUS BCEMU
none3oBaTensaMu U rpynnamu TFS. Cepsuc aBropumzanuu npepoctasiseT TFS
CHCTEMY YIIPaBJICHUS IOCTYIIOM.

Beb-cepeuc  ceazviganus.  DTOT  CEpBUC  O0CCIEUMBAET  BO3MOXKHOCTH
YCTaHABIUBATh OTHOIIEGHUS c1a00il CBs3W (MM TPOCTO «CBS3H») MEXKIY
JJIEMEHTaMH JaHHBIX HMHCTPYMEHTAJIbHBIX CpeACTB. Hampumep, cOOTBETCTBHE
MEXIy pabouuM »JIIeMeHTOM (Hampumep, NedeKTOM), U HUCXOAHBIM KOJIOM,
KOTOPBIH OBLIT M3MEHEH C IIEeTbI0 CIIPABICHHUsI 3TOTO Ae(peKTa, yCTaHABIMBACTCS B
TFS npu nomouiu cBsizu.

Beb-cepsuc obpabomxu cobvimuii. ITOT CEpBUC 00€CIECUUBAET BO3MOXKHOCTH
WHCTPYMEHTAILHOMY CPEJICTBY WJIH CEPBHUCY PETUCTPHUPOBATH THIBI COOBITHH.
[Monp30BaTEIM MOTYT IOAIUCHIBATHECS HA 3TH COOBITHS W MOJy4YaTh YBEAOMIICHUS
M0 AJICKTPOHHOW TOYTE WM TOCPEACTBOM BEI30Ba Beb-cepmuca. Hampumep,
COOBITHE PETUCTPAIINN N3MEHEHHIH MOXET HCITOIB30BaThCS AJIS 3aITycKa IMporecca
HENPepHIBHOM MHTETPAIHH.

Beb-cepsuc  xknaccugpuxayuu. ITOT CepBUC COBMECTHO ¢ Beb-cepBucom
CBs3bIBaHUS oOecreunBaeT kiaccupukanuio apredakroB TFS cooTBeTcTBEeHHO
YCTAHOBJIGHHBIM CHUCTEMaTHKaM. JTO 00eCIIeYnBacT BO3MOKHOCTh MOIICPKUBAT
CO3JIaHHE TIEPEKPECTHBIX OTYETOB Nake IUIA apTe(aKTOB, HE HCIONb3YIOMINX
o0IIyI0 CHCTEMaTuKy IJIsl OpraHu3allMy CBOMX JaHHBIX. Hampumep, ecinn oObI9HO
paboume >JIeMEHTHl TPYNIHUPYIOTCS 1O NPOEKTHBIM TpyINaM, a TeCThl — IO
KOMITOHEHTaM, TO C TOMOIIBI0 KJIacCH(PUKAIMH MOXHO OPraHW30BaTh TECTHI IO
MPOCKTHBIM TPYIIIaM, TaK OHH CMOTYT OBITh BKJIIOYEHBI B TOT K€ OTYET, YTO W

paboune >IIeMEHTHI.

Yposenwv oannvix
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TFS He moppmepXuBaeT NPAMOIO NOCTyIA KJIMEHTCKUX NPUIOKEHUU K

YPOBHIO JdHHBIX. Bce 3aIIPpOCHI K JAHHBIM OCYIIECTBIIAIOTCA Y€pPE3 Be6-CepBI/ICBI

Ha YpoOBHe IIpWIOXeHWH. YpoBeHb naHHBIX [FS cocrouT u3 ciremyromux

XPaHWINII, JAaHHBIX, COOTBETCTBYIONIIUX CepBHCAaM OOpabOTKM INAaHHBIX YPOBHSI

IIPUJIOKEHUH.

Orcrexxupanne pabOvYHX 35/I€EMEHTOB. 3[1eChb XpaHATCA BCe JaHHEIe,
Kacaromuyecs pabodyux 5JIeMeHTOB.

Komrtpors Bepcuii. 3pecs XpaHATCA BCe JaHHEIE, Kacaiolyuecs KOHTPOJIL
BEepCHUIL.

Cbopra. Copepxut BCIo MH(MOPMAIHIO, Kacaolyocs nHcTpyMeHTa TFS
Team Build.

Xparmrnme orderop. XpaHUT WHGOPMALMIO, KacalooUlylocd Bcex
nHCTpyMeHTOB ¥ ¢ynknuii TFS. Xpanwnume ordeToB ympomaer
CO3ZaHMe OTYeTOB, COYETAOIIMX B cebe [JaHHbIe HECKOJIBKHX

MHCTPYMEHTA/JIbHBIX CPEACTB.

Cxema pazeepmuléanusn

PassepreiBanne TFS MOXHO OCyIIeCTBIATH, MCIIONIB3YS pa3IHIHBIE

CXeMBbI, Ha9MNHAJ OT YCTAHOBKM Hd OAMNH CEPBEP, 3daKaHYIMNBAI 6osiee CIOKHBIMU

MHOTOCEPBEPHBIMH TOIIOJIOTHAMI. HeszaBucumo ot HCHOHLBYEMOfI CXeMbI

IOJKeH OBITh YUTeH PAJ KJIIOUeBBIX TPeOOBaHUIA.

3.4. CrpyKTypupOBaHHEe IIPOEKTOB U PelIeHUIl B CUCTEME

koHTposA Bepcuii Team Foundation Server (TFS)

Cmpamezuu cmpyKmypuposanus peuieHuil U npoeKmos

Yame Bcero MCIOIB3YIOTCA TPU CTPAaTeTMU CTPYKTYpUpOBaHUA (ailios

pelleHNH 1 IPOeKTOB:

Ogmunounoe pemenue. [Ipu paspaboTke HeGOIBIION CHCTEMBI, CO3AETCS

OOMHOYHOE pEIIEHIE, B KOTOPOM Pa3MEIIdIOTCA BCE€ IIPOEKTHI.
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CermeHnTHpoBaHHOe pemenue. Ilpu paspaboTke O6OJBIION CHUCTEMBI
B3aMMOCBSI3aHHbIe IIPOEKTHI TIPYNNUPYIOTCSI B pasHble pemeHusd. [lis
KON JIOTUYEeCKOH TPYIIBl IIPOEKTOB, C KOTOPOH pa3paboTyuK,
BepOsATHee Bcero, OyzeT paboTaTh KaK C COBOKYIIHOCTBIO, CO37A€TCs
OTZENbHOE pellleHHe. 3aTeM BCe 3THU pelleHusA O0BeIUHAIOTCA B OJHO
[JIaBHOE pelleHue, KOTOpoe OyzeT conepKaTh Bce IPOeKTHI. [Ipu Takom
IIOJIXO/le COKpAIaeTCsi KOJWYECTBO AAHHBIX, U3BIE€KAEMBIX U3 CHCTEMBI
KOHTPOJIA BepCUil, IIOCKOJIBKYy paboTa BeJZeTci TOJIBKO  HAJ
OIlpe/ieIeHHBIMU IIPOEKTaMHU.

Heckonpko pemenuit. IIpum co3saHum odveHbp OOJMBIION CHCTEMBI,
TpeOyromeil necaTkoB u Oojlee IIPOEKTOB, CileAyeT paboraTh C
nopcucremMamu. /g oToOpaskeHHWA 3aBHCHMOCTEH M U3 COOOpaKeHUH
IIPOM3BOJUTENPHOCTH He HYXHO CO37aBaTh IJIABHOe pelleHue,
cozepskalee Bce IIPOEKTEL.

B o6mem, cienyert:

Vcnonp3oBaTh CTpaTeTHI0 OAWHOYHOTO peIIeHWUs, eCId pasMep
IIOJIy4aeMOTO B pe3yJIbTaTe pelleHUs He CIUIIKOM BeJIUK U He IIPUBOIUT
K poGemam 3arpysku B Visual Studio.

Vcnonp30BaTh HECKOJNBKO peLIeHWH s CO3JAHUS  OTZAeIbHBIX
IIpe/ICTaBIeHUI TOACUCTEM IIPUIOXKEHH.

Vcnonp30BaTh HECKOJIBKO PeIleHUi I COKpAlLleHUs BpeMeHH 3aTrpPy3KU
pellleHHs U COKpallleHHsA BpeMeHH COOPKU /A Pa3pabOTUYNKOB.

ITpu pa3paboTke CTPYKTYpBI IPOEKTOB U PelIeHHH CIeflyeT UMeTh B BULY

cilenyloliee:

Kaxzsiii mpoekT BO BpeMsA KOMIMJIALMKU CO3ZAeT OTHAENIBHYIO COOPKY
(assembly). Heobxozmumo HavaTh ¢ ompenesieHHs TOTO, Kakue COOpKH
moTpeGyeTcs Co3JaTh, U 3aTeM, UCXOJA U3 dTOTr0, IPUHUMANTe pelleHue
0 HeoOXOAUMBIX IIpoekTax. Ha ocHOBaHMU 3TOTO paclpenenuTte KOJ, IO

TIPOeKTaM.
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e HeobGxomuMo HayaTh C CaMO# IIPOCTOM CTPYKTYpPHl OZUHOYHOTO
pellleHUsA. YCIOXHATH CTPYKTYpy TOJBKO B TOM Ciyd4ae, KOTJa S5TO
IeHCTBUTEIbHO HEOOXOIHUMO.
e IIpu mpoeKTUPOBAaHUYU CTPYKTYPhI C MHOXKECTBOM PeIleHUH:
v' PaccMOTpeTh 3aBUCHMOCTH IIPO€KTA. IIBITaThCsA CrPyIIIMPOBATH
B3aMMOCBSI3aHHBIE IIPOEKTHI B OJHO pelleHHe. JTO II03BOJIUT
HICIIOJIB30BATh B PeIIeHUH CCBUIKY Ha IIPOEKTHI, a He Ha (paiiIbl, 94To
obecreyuBaeT BO3MOXHOCTB Visual Studio cuHXpOHU3MpPOBaTH
KoHurypanuu c6opku (oTiazka/ Bepcus IJIS  BBITYCKA) W,
OTCJIEXXUBAs BEPCHUU, OINpPeZNeNiTh, KOrjJa HeOOXOAMMO IIOBTOPHO
cobpars mpoekT. IIbITaThcA CBeCTM K MUHHMYMY KOJIHYECTBO
IIepPeKPEeCTHBIX CCBLIOK Ha IIPOEKTHI MEX/y PelIeHIIMHU.
v' PaccmMoTpers  BO3MOXKHOCTH ~ COBMECTHOTO  HCIIOJIB30BAHMUS
ucxogHOro koza. [lomecTUTs IPOEKTHI, UCIIONB3YIOLINEe OGUH U TOT
K€ MCXOJHBIH KO/, B OZHO pelleHue.
v YdecTe CTPyKTypy rpymmbl. PelleHus HOKHBI OBITH CTPYKTY-
PUPOBaHBI TaKHMM OOPa3oM, YTOOBI YIPOCTHTH TPYIIaM paboTy C
HaOOpOM B3aMMOCBS3aHHBIX ITPOEKTOB.
o Ilpuzmep:XxuBaThCsA IJIOCKOH CTPYKTYPBI IPOEKTa. JTO OOJIETYUT 3ajady
II0 TPYNIIMPOBKE IIPOEKTOB B pelleHUA Oe3 HeOOXOAMMOCTH BHECEHUS
M3MeHEeHUN B CTPYKTypy KaTaJoOroB WM IIallIKy CHCTEMbI KOHTPOJIA
BEPCHUIL.
Oounounoe pewienue

Ilpu pabore Haz HeGOJIBLIONH CHCTEMOH peKOMEHIyeTCs pa3MelaTh BCe
mpoekTsl B ogHoM pemeHuu Visual Studio. Takas crpykrypa ympomaer
pa3paboTKy, IIOTOMY YTO IIPU OTKPHITHM PELIeHUA NOCTYIIeH BeCh HCXOMHBIH
koz. IIpu Taxoii cTpaTeruu TakXKe O4eHb JIETKO paboTaTh CO CCHLIKAMU, IIOTOMY
YTO BCE OHU SBJIAIOTCA CCBLIKAMH Ha IIPOEKTHI OZHOro peurenusd. Ho Bce-Taku,

BO3MOJKXHO, IIpHUAETCA HCIIOJB30BATh CCBLIKKM Ha (1).’:1171]1])1 C6OPOI{ CTOPOHHHX

96



NIPOM3BOJMTEIeH, HAIPUMEp Ha KyIJIEHHBIe KOMIIOHEHTHI, HaXOAAlIMecs BHE
pemenua. Ha puc. 15 mokazaH moaXoJ, C HCIONIB30BAaHHEM OAMHOYHOTO
pelleHus.

Ccbinka Ha dain
——

Ccbinka Ha npoek
—_—

BHyTpeHHAA

rpanmua
CHCTEMBEI

Puc. 15. Ilogxoz c HCIOIB30BaHHEM OZHHOIHOIO PEIIEHHA.
I'1aBHBIMU IpUYMHAMU BEIOOpA JAHHOM CTPYKTYPBI SBIIAIOTCA:
e Ilpoctsie cueHapuu cO0PKH.
e B pamxax peureHus MOXXHO 6e3 TpyZa OTOOpaKaTh 3aBUCHMOCTH MEXIY

IIPOEKTaMH.

Takasg cTpykTypa [gO/DKHAa MCIIONIB30BAThCHA, €CAM BCe paspabOTIMKU
paboTalOT ¢ OZHUM U TEM XXe pelleHHeM M PacIojaraioT OZHUM U TeM Xe
HabOPOM IIPOEKTOB. JTO MOXKET OBITh ITPOGIEMAaTUYHBIM I OOJBIINX CHUCTEM,
rze TpeOyeTcs OpraHu30BaTh MIPOEKTHI 110 MTOACUCTEMAM YUK 110 QyHKIMOHAIb-
HBIM BO3MOXXHOCTSIM.

Cez.znenmupoeanuoepemeuue

ITpu pabore Haz OONBIIOH CHCTEMOH PeKOMEHIYeTCS HCIIOIb30BaTh
HECKOJIBKO peIleHui, KaKJoe U3 KOTOPhIX Oy/eT IpeACTaBIATh HEKYIO
IIOACHUCTEMY IIPHIIOXKEHMI. P33P360T‘-II/IKI/I MOTYT HCIIOJIB30BATh OTH PEII€HHI U
paboraTh HaJ, OT[EeNIbHBIMYU HEeOONMBIINMY YaCTSIMU CHCTEMBI, B 3TOM CIydae UM

He TIPUJeTCS 3aTPYXKaTh KOJ, BceX MpoeKToB. CTPyKTypa pelleHus NOJDKHA OBITH
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CIIPOEKTHPOBaHa TaKUM 0OpasoM, dYTOObI BCE B3aMMOCBSI3aHHbBIE IIPOEKTHI
pacIoiaraluchk B OZHON TpyIIme. DTO IIO3BOJUT HCIOJIB30BaTh CCBIIKM Ha
IIPOEKTHI, a He Ha (aiiasl. Takke MOXHO CO3ZaTh OAUH (aill IJIaBHOTO
pellleHus, COofep>Kalluii BCe IPOEKTHL. JTOT (paiiyl MCIIONB3yeTca AjIf COOpKH
BCETO NpUIOXKeHUs. B oTimume oT mpeasimymux Bepcuii, Visual Studio 2005
mosyaraercss B c6bopke mpoekToB Ha MSBuild. Haumnas ¢ Visual Studio 2005,
IOABUJIACH BO3MOXXHOCTBH CO37IaBaTh CTPYKTYPBI pelleHuil, He BKJIIOYAIOIIue B
ce6s BCe IIPOEKTHI, Ha KOTOpPBIEe UMEIOTCA CCBUIKM, M TaKHe pellleHUs BCe PaBHO
O6yzyt cobupaTthcsa 6e3 omubok. IlockonpKy TaBHOe pelleHHe cobupaercs
IepBBIM, (GOPMUPYA Pe3yIbTUPYIOLIMe IBOMYHbIE (ailbl KaXAOTO IIPOEKTa,
MSBuild moxeTr ImpocieXuBaTh CCBUIKM Ha IIPOEKTHI BHE IPAHUI, pellleHUs U
YCIIENTHO ~ BBINOJNHATH cOOpky. Ho 3To BO3MOXHO TOJNBKO B Ciydae
HICIIOJIb30BAHMS CCHUIOK Ha IIPOEKTSI, a He CCHUIOK Ha ¢aiinsl. Co3maHHble TAKUM
06pa3oM pelleHHs MOXHO YCIIEIIHO COOMpaTh M3 KOMaHZHOW cTpoku Visual
Studio n u3 IDE, Ho He ¢ momompio Team Build. Yro6s! ycmemno coszare
c6opky c momourpio Team Build, Heo6xogumMo MCIIONB30BaTh IJIABHOE PeLIeHME,
BKJIIOUAlOllee BCe IIPOEKTHI M 3aBucuMoctu. Ha puc. 16 mokasan moxxon c

HCIIOJIB30BAaHMEM CETMEHTHUPOBAHHOI'O PEIIEHIA.

Ccbinka Ha dakin
—-

Cchinka Ha npoexkT
—_—

poek
A

5]
D E

MaeHoe
peweHue

BHYTPEHHARA rpaHnua

Prc. 16. Ilogxoz c HCIIOTB30BAaHHEM CErMEHTHPOBAHHOTO PENTEHHA.
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IIpu pabore ¢ HECKOJBKMMHU PeIIEHUAMU BCE IIPOEKTHI JOJDKHBI UMETh

IINIOCKYIO CTPYKTYDY. Tunuansi IIpuMep — IIPpUJIOXKEHNE, BKIIOYdIoee IIPOEKT

Microsoft Windows® Forms, mpoextr ASP.NET, cryx6y Windows u pag

OMOINOTEK KJIaCCOB, KOTOpbIE€ COBMECTHO HCIIOJB3YIOTCA HEKOTOPBIMU HJIN

BCeMU

IepevyrCIeHHbBIMI  IIpoeKTamMu. JImd  Bcex  IPOEKTOB  MOXeT

HCIIOJIB30BATHCA CIeAYIOMds IIJIOCKAA CTPYKTYypa:

/Source

/WinFormsProject
/WebProject
/WindowsServiceProject

/ClassLibrary1

/ClassLibrary?2

/ClassLibrary3

Web.sln

Service.sln

All.sln

Ilnockas cTpykTypa obecreunBaeT GOJBIIYIO THMOKOCTh M BO3MOXHOCTB

HCIIOJIB30BaAHUS PpEIIeHUuA I CO3OaHHA PA3HBIX HPG,I[CTHBJIEHHI;'I IIPOEKTOB.

®usnyeckyio CTPYKTYpy KaTaJOTOB pelleHUs MEHATh OYeHb TPYLHO, OCOGEHHO

€CJIN MCIIOJIB3YEeTCA 6ubIMOTeKa KJIACCOB M3 APYTOTO peleHn;d.

OcHoBaHUS UCIIOJIb30BAHUS dTO CTPYKTYPBIL:

IloBpImeHVe  IIPOM3BOAUTENIBHOCTH IIPU  3arpyske U  cOOpKe
COCTaBJIAIOUIAX PEIIeHUN.

BosMOXXHOCTE ~ MCIIONB30BaHMA  COCTABAAIOIIMX  pelleHuit  Jid
CO3ZAHMA  TIpeACTaBIeHUN  HAOOpPOB  IIPOEKTOB,  CO3JAaHHBIX
OIlpe/le/IEHHOM IOATPYILIION, UIA Ha OCHOBAHUY I'PAHUIL, COBMECTHOTO
KCIIOJIBb30BaHUA KOJA.

B03MOXXHOCTP MCIIOTB30BAHMA IJIABHOTO PELIeHUs A COOPKU BCETO
NIPUJIOKEHUA.

BosmoxxHOCTB 6€3 Tpyia 0TOOpaKaTh 3aBUCUMOCTH MEXy IIPOeKTaMH

B KaXZIOM COCTaBJIAIONIEM pEIIeHUNU.
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e YmpouleHHe CHUCTEMBI B I1IeJIOM, €CIU pelleHUs BbIZieleHbl JOTUYHO.
Hanpuwmep, eciu pelieHue BBIZIEJIEHO COOTBETCTBEHHO
TeXHOJIOTUYeCKUM MU (YHKIIMOHATBHBIM XapaKTePUCTHKAM, HOBBIM
paspaboTYMKaM HAaMHOTO IIpOlle IIOHATh, HAaJ, KaKUM U3 pelleHui
paboTaTs.

OcHoBHas MpUYMHA He UCIO0JIb30BaTh 3Ty CTPYKTYPY:

e [loBermenwue 3aTpaT Ha OOCTyXUBaHUE pellleHUs. BBeseHHe HOBOTO
IIpOeKTa MOXeT IIOBJIedYb 3a COo00ii u3MeHeHHWe (ailyIoB MHOTHX
pelIeHu.

Heckonvko pewenuii

ITpu paGore Haj O4YeHH GOJBIINM pelleHWEM, BKIIOYAIOMIUM IEeCSITKU
IIPOEKTOB, MOKET BO3HUKHYTH ITPOOIeMa ¢ MaCIITaOpyeMOCThI0 pemeHus. [1pu
TaKOM CIIeHapHH ClefyeT pa3OuUTh NPUIOXKeHHe Ha HECKOJbKO pelleHuil, HO
IIPY 9TOM He CO3[aBaTh IJIABHOTO PELIeHUs [JIs BCETO IPUIOXKEHU, IIOTOMY YTO
BCe CCBUIKM BHYTPU peLIeHMH SIBJIAIOTCI CChUIKaMU Ha IpoeKThl. CChUIKM Ha
IIPOEKTHl BHE pelleHU (HampuMmep, Ha OMOJIMOTEKU CTOPOHHUX IIPOU3BO-
IUTeNeil WIN IIPOEKThI U3 JPYTOTO COCTABIISAIONIETO PEeLIeHUsI) — 3TO CCHUIKU Ha
daiinel, T.e. 6e3 «ITaBHOTO» pelleHHUs MOXHO o06oiiTuch. Bmecro riaBHOrO
pelleHUs HEOOXOLUMO MCIIOJIb30BaTh CLIEHAPHil, KOTOPBIH ITOHUMAaeT IOPAAOK
coopku pemenunit. OfHa U3 TJIABHBIX 33Zad IIPU OOCTYXXUBAHUH CTPYKTYPBI C
HECKOJBKUMU pelUIeHHUSIMU — TapaHTHpOBaTh HEBO3MOXHOCTh CO3[aHUA
IUKJINYECKUX CCBUIOK MEXIY pelleHUsSMH. JTa CTPYKTypa TpeOyeT CIIOXHBIX
ClleHapueB COOpPKM U SBHOTO OTOOpakeHus 3aBucumocteit. [Ipu Takoit
CTPYKType HEBO3MOXXHO CO3JaTh COOpPKy Bcero mpuiaokeHus B Visual Studio.
O10 menaerca HenocpencrBeHHO 3 TFS Team Build wiu MSBuild. Ha puc. 17

IIOKA3dH ITOAXO0d C UCITOJIb30BAHMEM HECKOJIBKHUX Pe]l[eHPIfI.
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Ccbinka Ha &a Wn

Ccbinka Ha NpoekT
—_—

BHYTpeHHAA rpaH1ua

Puc.17. Ilogxox c wcrmoas30BaHHEM HECKOJIBKHX DEelIeHHH.
Takasg cTpykTypa JO/KHA MCIIONIB30BAaThCA [ OYeHb Oompmrmx mpuaoxenuit. OnHa
IIOMOXXeT PEeIIUTh ITPOOIeMBI C IIPOM3BOJUTENBPHOCTBIO U MacmTabupyemocTeio Visual

Studio IDE.

3.5. BsIBogHI IO TpeTheii I1aBe.

1. B pamHO# TrnaBe jaerca o0030p oONacTedl 3HAHWK IO YIIPABIEHUIO
IIPOeKTaMU M IIPOLIeCCOB yIIPaBJIeHUA IPOeKTaMHu.

2. Menemxep IpoeKTa MOXKeT JIydllle CIIZTAHUPOBATh CBOM IIPOEKT, eCJIM UMeeT
JOOCTyI K OIBITY, HaKOIUIEHHOMY B  3aBepII€HHBIX IIPOeKTaX.
WHudpacTykTypa ITaHUPOBAaHUA IIPOeKTa IoMoraeT 3GdeKTUBHO COOMPATH
JAHHBIE U NOJTy4YeHHbIe YPOKU U JleslaTh UX JOCTYIHBIMH I MeHeKepOB
IIPOEKTOB.

3. basa maHHBIX IIPOLIECCOB COMEPKUT JaHHBIE IIO ITPOM3BOJUTEIHFHOCTH
3aBepIIeHHBIX NTpoeKToB. OHa BKJII0OYaeT JaHHBIE II0 PUCKAM, TPYA0eMKOCTH
U ee pacIipefieleHHIO, OIIMOKaM M HUX pacmpegeneHuio, pasmepy IO u

IPYTUM XapaKTepUCTHUKAM IIPOeKTOB.
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bBazoBas sMHUA yCTORYMBOCTHU IIpollecca CYMMHUpPYeT IIPOU3BOAHUTEIBHOCTD
Impollecca B IIpOeKTaX, OIpefiesiad TeM CaMbIM JHalla3oH pesyJIbTaToB,
KOTOPBIA MOXKHO OXHWJATh IIpU COOMIOfeHUHU Ipouecca. basoBast juHUA
YCTOMYMBOCTU IIPOILleCcCa COAEPXKHT TaKHe IIOKas3aTelH, KaK KadecCTso,
IIPOLYKTUBHOCTh, 3(G(EeKTUBHOCTh YCTpPaHEHUs OIIMOOK, paclpejeseHue
TPYZOEMKOCTH U OUIHOOK.

VmymecTtBo mpomecca — 3TO TakKWe JOKYMEHTHI, KaK KOHTPOJIBHBIE
IIepeYHH, WIA0JIOHBI, METOAOJOTMH ¥ WHCTPYKIuu. OHH IOBHIIIAIOT
IPOAYKTUBHOCTD, COKpAIasd TPyAOeMKOCTh HEKOTOPHIX 33/a4, ¥ yIy4IIaloT
Ka4eCTBO, ITO3BOJIAS CHU3UTH YUCIIO OIIMOOK MIN OOHAPY>KUTh UX PAaHBIIE.
PaccmarpuBaeTcsa mporiecc KOJUIEKTUBHOM paspabOTKM C HCIIOTb30BaHHEM
Team Foundation Server u cTpyKTypHpOBaHHE IIPOEKTOB H pelIEeHHIl B

cucreme KOHTpossA Bepcuit TFS .
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4. IlpaxTnyeckas peanu3anyis OCHOBHBIX IIOJIOKEHUH

IVCCEePTAaIOHOM PabOThI

4.1. ApxmTeKkTypa CUCTeMbI O0yJeHUsS MeTOaM KOJUIEKTUBHOM

paspaboTKK MPOrpaMMHOI0 oGecrnedyeHusa

C uenpio obneryeHus mporecca OOy4YeHHs KOJUIGKTUBHBIM METOAAM
pa3pabOTKM HPOrpaMMHOr0 OOECTIeUeHHs MpEeJIaracTcsi HCIOIb30BaHHE HHTEIN-

JIEKTyaJIbHOW 00y4YaroIIe/KOTHUTUBHON CUCTEMBI.

Tpenaxep i+ P [Moxcucrema
1
S
qyqmmx o4 00CITy)KMBaHUs 6a3bl
1 1
MPaKTUK : M : y‘Ie6HBIX IPOTOTHUIIOB
1 1

N —— —

Microsoft Team Foundation Server (TFC)

7 ™~

Penozurtapuii npoeKTHBIX baza nannbIx

MIPETIeICHTOB MIPOIIECCOB Pa3pabOTKH

(YueOHBIT TTPOTOTHIT) (yueOHBIH TTPOTOTHI)

Microsoft

baza

baza ganHbIx

baza 3panuit

o CMM npoiiecca KBaJTU(PUKAITTOHHBIX
00yueHus tectoB o CMM
v A )\ v
. CpenctBa YueOHo-
OOyuaromuii Kypc peil
MIOTIOJTHEHUS KBaTH(PUKAITMOHHOE
no cucreme CMM yueOHbIX 0a3 TECTUPOBAHHE
no CMM no cucteme CMM

Puc.18. ApxurekTypa cucreMsl 00ydeHNsA KOJJIEKTHBHEIM METO/laM Pa3paboTKU
IIPOTPaMMHOTO obecreyeHus.
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[IpaBunbHas pabota cucTeMbl B 3HAUUTEIBHOW CTEHEHH OMpeIeseTcs
OJIHUM M3 OCHOBHBIX €€ KOMIIOHEHTOB — MH(OPMAIMOHHOW 0a3bl CUCTEMBI. ITO
CJIOKHBIM KOMITIOHEHT, COJIEp Kallliii 3HAHUSI O MPOEKTHBIX MpereAeHTax (JTydlIux
MpakTUKax), MpoIeccax, KBaTU(DUKAIMOHHBIX TecTax. basa JaHHBIX MPOIECCOB
COIEPKUT JAHHBIE [0 IPOU3BOJUTEIBHOCTH 3aBEPLICHHBIX MPOEKTOB. OHa
BKJIIOUAET JAaHHBIE MO0 PUCKaM, TPYAOEMKOCTH, OIMIMOKAM M UX pacIpeneeHHIO,
pasmepy 11O u apyrum xapakTepucTUKaM MPOEKTOB. MeHeIKep MPOEKTa MOKET
Jydllle CIJIaHUPOBATh CBOM MPOEKT, €CIIM UMEET JOCTYII K OIBITY, HAKOTNICHHOMY B
3aBEPIICHHBIX TMpOeKTax. JlJIs 3TOro CymecTBYeT perno3uTapuil MPOEKTHBIX
MpereHAeHTOB. B KkauecTBe s3bIKa TPEACTABICHHM Oa3WMCHBIX 3HAHWN  BBIOpaH
MPEeyCMOTPEHHBIN 7Sl aHalM3a U MPOEKTUPOBAHUSA 00BEKTHO-OPHUEHTUPOBAHHBIN
yHHUBepcanbHbI s3Ik MonenupoBaHusi UML. CooTBeTcTBeHHO pa3paboTaHbl
MEXaHU3Mbl O0BEKTHO — OPUEHTHUPOBAHHOTO MPECTABICHUSI 3HAHUN C TTOMOIIBIO
nuarpaMmM UML u MeTOIbl M aJITOPUTMBI MEPEBOA UX B CEMAHTHYECKHE CETH.
[IpencraBienue B BUAE CEMAHTHUUECKHX CETEH OCYILECTBIEHO C UCIOJIb30BAHHEM
s3pika XML. Komronenra o0yuenus Ha 6a3e moxenn CMM mnpenHasHaueHa AJis
00ydYeHHs OCHOBHBIM MPUHITUIIAM ITPABUIIBHON OPTaHU3AIMH ITPOIIecca pa3padoTKH
MPOrpaMMHOTO OOecreyeHHs; KOMIIOHEHTAa TECTUPOBAaHUS OIpeNessieT ypOBEHb
3pENOCTH pa3pabOTUHKOB.

Kpome Toro, mpenycMoTpeHa KOMIOHEHTA, OCYIIECTBIIAIONIAs TPEHAX Ha
OCHOBE JIyUIIIUX TMPAKTHK 3aBEPHICHHBIX MPOEKTOB (IIPOCKTHBIX MPEICHICHTOB).
[IpeneneHT - 3TO onucaHue MPoOIEMbl WIH CUTYallUd B COBOKYITHOCTU C MOAPOO-
HbIM YKa3aHUEM JEHCTBUW, NPEANPUHHUMAEMBIX B JIaHHOM CUTYallMM WU JJs
pemieHust JAaHHOW mpoOsieMbl. BBIBOJ Ha OCHOBE MPELEACHTOB - 3TO METOX
MIPUHSATHS PEIICHUN, B KOTOPOM HCTIOJIB3YIOTCS 3HAHUS O MPEIBITYIINX CUTYaIHUsIX
unu ciydasx (mpeneaeHrax). [lpu paccMoTpeHHH HOBOM TPOOJIEMBI (TEKYIIETO
CIIy4asi) HaXOJUTCs TIOXOXKUH Mpele/IeHT B KaueCcTBE aHajora. MOXHO MOMBITAThCS
HCIIOJIb30BATh €r0 pEelIeHUE, BO3MOXKHO, aIallTUPOBAB K TEKYIIEMY CIy4alo, BMEC-
TO TOTO, YTOOBI UCKATh PEIICHHE KaKIbIi pa3 cHavana. [locie Toro, Kak TeKyIuii
cinydyait Oyaer oOpaboTaH, OH BHOCHTCS B 0a3y MpPEIEJICHTOB BMECTE€ CO CBOMM
peuieHueM I €ro BO3MOYKHOTO TOCJEAYIOIIETr0 HUCIonb3oBaHud. llpeneneHt
BKJIIOYAET:

1. Onwucanue npoGieMsl.

2. Pemenue 3Toit mpoOIeMBbl.
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3. Pesynbrar (000CHOBAaHHOCTH) MPUMEHEHHUS PEIICHUSI.
Onucanrie mTpoOJieMbl JOMHKHO COAEpk aTh BCIO HWH(GOpMaIUIo, HEOO-
XOOUMYKO IUId NOCTUKCHHUA 1ICJIM BbIBOIA. Onucanue pe3yjibTaTa MOXKCT TaKIKC

BKJIFOYATh CCHUIKH Ha JIPYTHUE MPEIEACHTHI, TEKCTOBYIO HHpOpMatuio (puc. 19) .

Mpobnema

CoxpaHeHKre

Basa NpeUeneHToE

" /

Mog TEep#LEHHOE
[ W EHIAE

A ASnTHpO-
B SHHEI

. Apantagma
':'LLEHKE Iy SN A as

v

Mpe NoKEHHDE & WU EHME

Puc. 19. Bbi0op pelieHusi Ha OCHOBE MpPeIeHeHTOB.

[Ipennaraercss crienmyromas CTpyKTypa IMpeleneHTa s aJanTHUBHOIO
yIpaBICHUS:

1. Coctosnue a0 BozaeiicTBus. Onmcanue oOBekTa (HAOOpP NPU3HAKOB,
MIPUHAJICKHOCTH K KJIACCY COCTOSTHHIA ).

2. VYmpasnstomee BoznaeiicTBue. OmnmcaHue BO3IACHCTBUA (31€Ch BO3MOJKHA
dbopManuzanus, B YaCTHOCTH, KJIacCCH(PHUKAIUS YMPABISAIONIMX BO3/CH-
ctBuil). Kak yacTHbI citydaii, BO3MOXHO OTCYTCTBHE BO3JIEHCTBUS.

3. CocrosHue nocie Bo3xaeicTBusA. Onucanue oObekTa (HAOOp NPU3HAKOB,
MIPUHAIJIEKHOCTD K KJIACCY COCTOSIHHIA).

4. Hcxon (MOMOKUTENbHBIN UCXOA/OTPULIATETbHBIN/CIIOPHBIIA).

Hanonnenue 0a3bl MpereeHTOB MOXET MPOUCXOAUTh KaK 10 MOMEHTa

Hayaja yIpaBJCHUS Ha OCHOBE ampuUOpHOM HH(OpMAIMU, C TMOMOIIBIO
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PCAIbHBIX WA CMOACIIMPOBAHHBIX TMPEHECACHTOB, TaK W B IPOLECCE

ynpaBJIeHus, ociie 00paboTKH UTOTa YIPABISAIOIIEr0 BO3ICHCTBHSI.

A gaTTTaTI Bribop Teryras

peruerrn Iporens | T elIE AEHTa < CHTY A
A

C oxparTerEe

Vopasmerne  |—ym Obzexr [ | Pesymrar | IperegerTa

Puc.20. Cxema adoanmuenozo ynpagienus no npeyeoeHmam.

Knaccupukamuss cocTosHHI MOXET MPOU3BOAUTHCS C NPUBJICUYCHHEM
SKCIIEPTHOIO 3HAHUS WIM MYTEM MpPEABApPUTEIbHON KIACTEPU3aLMU B 3TOM Cly4yae
Oynet BeITIAETh Tak (puc. 20). [locne mpuMeHeHus peryaupyomero BO3AeHCTBUS
M OLEHKH WTOTa HTOrO BO3JCHCTBUS TEKyIllas CHUTyallds [peBpaliaeTcs B
NPELEeICHT, KOTOPBI 3aHOocuTCs B 0a3y mpeueaeHToB. OTpUIATeNbHBIA pe3yabTaT
TaKXke sBJseTcs MH()OPMATHBHBIM M 3aHOCUTCA B 0a3y. JlaHHas MOJeNb TOJDKHA
00ecCneunTh pelIeHue CIeAyOMuX 3a/1ay:

1. dopmupoBaHue 000OIIEHHBIX 00PAa30B COCTOSHUN HA OCHOBE alpHOPHOU
uHpopmanuu (ooydeHue).

2. Wnentudukamus COCTOSHUS IO €T0 BBIXOTHBIM ITapaMeTPaM.

3. OmpeneneHue BIHSHUS BXOJHBIX MapaMeTpOB Ha MEPEBOJ B pPa3IUYHbIC

COCTOSTHHUSL.

ITocne TOro, Kak NpeleneHTHhl W3BICUYEHBI, HY)XKHO BbIOpaTh '"HamOomee
MOAXOAAIINI" M3 HUX. DTO OMPENENseTCs CPAaBHCHHEM IPHU3HAKOB B TEKYIEH
CUTyallMl M B BBIOpAHHBIX MpelecHTaX. 3aTeM BbIOMpAeTCs CIOco0 HM3MEPEHUS
CTETeHU OJNM30CTH MpeLeeHTa U TEKYIIEeTo ciayyas Mo KaKIOMY Npu3Haky (Oyasb
3TO TEKCTOBBIH, YHUCIOBOM WIM OyJEBCKHUil), KOTOPBIA MOJIb30BATENb COUYTET
MOJIE3HBIM ISl JTOCTHIKEHUS Iienu. BBoauTcss meTpuka (paccTosiHME) Ha Ipo-
CTpPaHCTBE BCEX IMPHU3HAKOB, B O3TOM IIPOCTPAHCTBE OMNpEIeseTcs TOYKa,
COOTBETCTBYIOIIAsl TEKYIEMY CIIy4al0, U B paMKax 3TOH METPUKH HaXOJUTCS
Onmukaifiiass K HeW TOYKAa M3 TOYEK, MPEACTaBISIONUX MpereneHTel. Kaxaomy
NpPU3HAKy Ha3HA4YalOT BEC, YUWTHIBAIOIIMA €ro OTHOCUTENIbHYIO IE€HHOCTb.
[TonHOCTBIO CTemeHb OMU30CTH MpeleAeHTa 10 BCEM MPHU3HAKaM MOXHO

BBIUUCIIUTH, UCHIOB3Ys 00001IeHHYI0 (hopMyTy THMA:
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TJI€ W] - BEC }-T0 NPHU3HAKa, sim - GyHKIUS M0100Hs (METPUKA), Xij U Xij - 3SHAUCHUS
mpu3HaKa Xj JUIs TEKYIIero ciy4das W TMpereleHTa, COOTBeTcTBeHHO. Ilocie
BBIYUCIICHHS CTETICHEH MOMO0OMS I BCEX MPEIEACHTOB IMOJIyYaeM WX CIUHBINA
paHKUPOBAHHBIN CIUCOK. B ympaBieHHH BaxKeH elie ¥ pe3yJbTaT BO3ICHCTBUS,
TO, HACKOJILKO OH MPUOIIDKaeT K 1nenu. [Ipu BBOIe METPUKH MOYKHO y4€CTh U 3TOT
kputepuit. Cuuras, 4To 1eb JOJKHA OBITh JOCTUTHYTA 32 KOHEUHOE YHCIIO I1aroB,
MOXXHO CYUTaTh Ooyiee ONM3KUM MPELEICHT, MO3BOJISIIONIUN TOCTUYhL IIEIH 3a
MEHbIIIee YUCIIO maroB. B obimeM ciydae, MOXKHO MPeICTaBUTh MHOTOYPOBHEBYIO
METPHKY, TIe IPELeCHTH CPABHUBAIOTCS T1O:
1) Cocmosnuto 00 so30eticmeusi; 2) Bozoevicmeuro; 3) Cocmosnuio nociie 6030eicmesus.
[Ipy BBMHCICHUM PACCTOSHUS KAKIOMY TMPEICACHTY CTaBATCA B
COOTBETCTBHUE JECKPHUIITOPHI OMUCAHUS, COCTOsIHME U3 KopTexeit ({...,Ci,...} Tuna
Ci=<H,3,B,0>, Illc H — HAUMEHOBAHNE CBOWCTBA; 3 — €r0 3HAYCHHE; B — BAXXHOCTh
Wir HHQOPMAITMOHHBIN BEC CBOMCTBA; O — OTPAHUYCHIE HA HHTEPBAI IOy CTUMBIX
3HaueHuil). OrpaHuyYeHUEe ONpEACNIIeT WHTEPBAlI 3HAUYCHMM, B paMKax KOTOPOTO
3HAYCHHE CBOMCTBA MOJKET ONpPEACNATh 3HaueHHe Mepbl moaobus. CIoKHOCTH
MOKCKA PELICHUS M BBISABICHUS PAa3IHMUUi MEXIy MpeleJeHTaMHu B 3HAUUTEIHHOU
CTCTICHH 3aBUCUT OT HCIIOJIb3YEMBIX TEePMOB HHAeKcamuu. Kaxmomy CBOWCTBY
(w1 pazmepnocmu) TIPUCBAMBAETCS OIPEACICHHBIA BEC, COOTBETCTBYIOIIUI
cTeneHu "Ba)KHOCTU" 3TOro cBoMcTBa. M3 6aspl MpeEleneHTOB BBHIOMPAETCS TOT,
KOTOPBIH "3acayKun'" camyro BBICOKYIO OILICHKY. BbIUnciIeHHOE 3HaueHHe OOBIYHO
HA3BIBACTCS AcpecUpOBAHHOU OYeHKOU cosnadenus. Ecmu xe anroputm paboTsl
CHUCTEMBI TpEANoiaracT W HCCIEI0BAHUE aJIbTEPHATUBHBIX MPELEAECHTOB, TO
OCTaBIIMECS JOHKHBI OBITh PAaHXHUPOBAHBI MO TOJYYCHHBIM OIleHKaMm. M3 Bcex
ATUX PACCYXKICHHM BHITEKAET aJTOPUTM COIMOCTABICHUS MPELEIACHTOB, MPEACTaB-
JICHHBI HU>KE HA MICEBAOKO/E:

Set:=@ {Set— MHOXecmeo b5u3Kux cmepeomuros}
FOR Ster:= Ster1 TO SterN DO {Ster1, ..., SterN — ece cmepeomuribi 8
base 3HaHul}
IF mun yenu Ster coenadaem ¢ murniom mekyuweu yenu THEN
Match1:= yacmu4yHasi cmpoka corlocmaesieHuUsi 06 beKmMo8 U3 orucaHusi
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YMOYHSAAeMoU cmepeomurioMm yesu ¢ peasibHbIMU
obbekmamu u3 mekyweu yenu
FOR Str:= Str1 TO StrM DO
{Str1, ..., StrM — cmpoku cornocmasrneHusi u3 namsmu y3na Store
cumyayuu cmepeomuna Ster, Komopbix Hem 8 namsimu y3na End}
IF Match1 sensemcs nodcmpokot Str THEN

Node := y3en-nomomok y3na Store

WHILE mun Node = End DO
BeinnoniHums riposepky 8 y3rne Node
IF nposepka HeycrniewHa THEN

npurucams K Str nOMemky 0 He8bINOsIHEHHOM yCIiI08UU

END IF
Node := y3en-nomomok Node

END WHILE

rnocmpoums Criucok Hedocmarouwux ¢pakmos Facts no nomemkam Str

Set:= Set + (Ster, cumyauyus Ster, Str, Facts)

END IF
END FOR
END IF
END FOR

B ciyuae ecny HaliieHHBIM NPEUEAEHT HE SABJISETCS MOJHBIM aHAIOIOM
TEKYIeW CUTyalluH, JOJDKHA BBITIOJHATHCS aganTaius - Moau(uKanus pemieHus,
KOTOPO€ MMEETCsI B BHIOPAHHOM MPELEICHTE W HAMPaBJICHO Ha PEIICHHE IICJICBOU
mpoOsieMbl. ANTOPUTMBI aIaliTallu MPEANoaaraloT Haluuue 3aBUCUMOCTH MEXIY
MPU3HAKAMU MPELEACHTOB U MPU3HAKAMU COJIep KalluXcs B HUX perieHuil. Takue
3aBUCUMOCTH MOTYT 3a/1aBaThCsl YEIOBEKOM IPH MOCTPOCHUH 0a3bl MPELEIEHTOB
WM 0OHApYKUBAThC B 0a3e aBTOMAaTUYECKH METOIaMK A00baM 3HaHui. [Iporecc
Moau(UKAIIMK pelIeHHs] BKIIOYAeT Psij [IAaroB, OT MPOCTON 3aMEHBl HEKOTOPBIX
KOMIIOHEHTOB B HMEIOIIEMCSl PEUICHUU, KOPPEKTUPOBKU WM HWHTEPHOJSALUU
(4MCNOBBIX) TIPU3HAKOB WJIM M3MEHEHHS TIOpsAJKa omepauudid 10 Oomee

CYUIIECTBEHHBIX JICUCTBUM.
4.2. Tpanchopmanua UML-mozeneit

MonenbHO-OpUeHTUPOBAaHHBIN Tonxoa K paspaborke 11O mo3Bosser
pemuTh MPOOJIEMBI, CBSI3aHHBIE C TIOCTOSHHO YBEIMUYMBAIOMIMMCS KOJIUYECTBOM
TEXHOJIOTUYECKUX IIaTGopM, a TaK K€ MOXET YCKOpUTb pa3paboTKy H
MHTerpanuto cucteM. Ha naHHbIM MOMEHT pa3paOoTaHbl M aKTUBHO UCHOJIb3YIOTCS
MHOeCTBO cranaapToB, middleware-rexnonoruit u miarpopm (CORBA, DCOM,

Dot-Net, WebServices, JAVA-TexHonoruu u T.1.).
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CymiecTByeT  HECKOJBbKO  CIOCOOOB ~ OMHCAHHUA U BBINOJIHEHUS
tpancpopmarmii UML-moneneit [34]. Ilpocreiimuii cnoco® - 3TO sIBHOE HMIe-
paTHBHOE OIKCaHWE TMporecca TpaHCHOpPMALUKA C HCIOJIB30BAHUEM JIFOOOTO
AITOPUTMHUYECKOTO si3bika. [Ipu 3TOM moaxone B cpedy pa3paboTKu Ha dTame e
co37aHusl BCTpaWBaeTcsi HaOOp TpaHchOpMaIHii, KOTOPHIE IMO3IHEE MOTYT OBITH
3a/1e¥CTBOBaHbI MOJIb30BATENEM. Y 3TOT0 MOJAX0Ja UMEIOTCS CYILIECTBEHHbIE HENl0-
ctarku. [Ipexxne Bcero, y mMoib30BaTelsi OTCYTCTBYET BO3MOXHOCTH J0OABISTH
HOBBIC ONUCaHMs TpaHCHOpPMALUN UIH U3MEHSTH CYIIECTBYIOIINE;, OH BBIHYKIEH
MCTIOJIB30BATh TO, YTO CAENAaHO pa3padoTynkaMu HHCTpyMeHTa. Kpome Toro, u3-3a
OTCYTCTBHSI €IMHOTO CTaHJapTa ONMHCaHUs TpaHc(opMmalMii pa3Hble cpelbl paszpa-
00TKM HEMUHYEMO OyIyT BBIMOJHATH TpaHChOpMalUu Mo-pasHOMY. M HakoHer,
NOJOOHBI TOAXOJ O3HAYaeT, 4To JUIs KaXAOH cpenbl pa3padoTKu Hpuaercs
nucaTth TOJHBIA Habop onwcaHuil TpaHchopMamuii Juiss BCeX MOIMYJISIPHBIX
TEXHOJIOTHI, BMECTO TOro uTOObI HCMOJb30BaTh CTAHJIAPTHHIE OIMUCAHUS
TpaHcopmalii, co3JaHHbIe HE3aBUCUMBIMH pa3paboTUUKaMH.

Jlpyroii moaxom - HCHONB30BAaHUE YXKe pa3pabOTaHHBIX MEXaHHW3MOB
TpaHcopmarii ¥ mpeoOpazoBaHUil W3 Apyrux obnacte wHPOpMatmku. B
YaCTHOCTH, MOXHO mpencrtaButh UML-monmens B Buae rpada W HCHOIB30BATh
MaTeMaTHYecKuil amnmapat Tpancopmamnmu rpados. [ TaBHBIM HEJOCTATOK TaKOTO
MOJAX0JIa COCTOUT B TOM, YTO B HEM HCIOIB3YETCS COOCTBEHHBIN MOHSITHITHBIN
amnmapar, He umeromuid orHouieHuss Kk UML-monenupoBanuio. 310 3HAYUT, YTO OT
MOJIB30BaTEICH TakoW cucTeMbl TpeOyercs 3HaHue He Tonbko UML-monenupo-
BaHHWs, HO U Teopuu TpadoB M MPUHIMIOB HX TpaHchopmamuu. Kpome Toro,
nockoyibky UML-Mozens HECET CEMAaHTHUYECKYK Harpy3Ky, OTJIIMYHYK OT
dopMmanpHOTO Tpada, mpaBmia TpaHchopMaiuu, chopMyIUPOBAHHEBIE I Tpada,
OyIlyT TpyAHBI JUIsl TOHUMaHUS ¢ Touku 3peruss UML-monenu.

Emé ogun BapuaHT 3aKiI0O4aeTcsi B HMCIOJNBb30BAHUH METOAHMK TpaHchop-
maruu  XML-nokymentoB u cramaptra XMI [35]. XMI (XML Metadata
Interchange) - 3to cranmaprt, nosBossomui npeactaBute UML Mozens B Buae
XML noxymenta. OH mpenHa3Ha4eH TJaBHBIM oOpa3om it Xpanenus UML-
JaHHBIX, a TaK >K€ JIIOObIX APYTHX [aHHBIX, METaMOJENIb KOTOPBIX 3a/laHa C
nomoipio MOF (Meta Object Facility) u oOMeHa MMM MEXIYy pPa3TUYHBIMU
WHCTpYMEHTaMu U cpenamu paspabotku. MOF - 3To craHmapT omnucanus

MeTaMo/IeIei, C TOMOIIbI0 KOTOPOTO B YaCTHOCTH MOKHO OMHCATh CTPYKTYpY U
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obmuit Bux UML-monenn. Jlns XML cymecTByeT HECKOJIBKO XOPOIIO Pa3BUTHIX
MeToauk TpaHcpopmauuu, B yactHoctd XSLT [36] (EXtensible Stylesheet
Language) u XQuery [37]. Ansa tpancopmarmun UML-Moxenu MoxxHO Tpeodpa-
30BaTh €€ B XMI-nipeacTaBieHne W BBIIOJHHUTH TpaHC(HOpMAIUIO CpeacTBaMU

pabotel ¢ XML (puc. 21).

YucbHobie
martcpuansi
{yucOHbIC moaynu}

class> UML d&Slgn
<attribute> P
<pame> X </name>
<property> Category _
<value>testing </value> R XML File
</property>
</attribute>
<fclass>

A

Transform

Puc. 21. Cxema Tpanchopmanuii yaeOHbIX MOIYJI€IH.

A3pik MopenupoBanuss UML cunrtaercs yHUBEpCaJIbHBIM, M, KOHEUHO XK€,
OH COJIEPXKUT CPEJCTBa onucaHus TpaHchopmaruii. OnHako 1aéTcsi BO3MOKHOCTD
TOJIbKO OIUCBIBaTh caM (akT TOro, 4TO MEXAY ONpEAEiIEHHBIMU 3JIEMEHTaMU
MOJIEJIA CYIIECTBYET OTOOpa)X€HHE, HO HE COJAEPIKUTCS Pa3BUTBIX CPEICTB IS
3aaHus TpaHchopManuii B 00meM Buje (JICKJIApaTHBHO WIIM UMIICPATUBHO). Emié
omun ctanmapt u3 cemerictBa UML - QVT (Query, View, Transformation) -
NIPEJCTABISACT 3HAYUTEIbHO OOJBIINI MHTEPEC C TOYKU 3PEHUS €ro MPUMEHEHHS.
Ho, k coxanenuto, Ha JaHHBIH MOMEHT A3TOT CTaHJIAPT HAXOJUTCS HAa PaHHUX

JTamax pa3paboTKH.
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Ipunyunuanvras cxema UHCMpPYyMeHmMa mparHc@opmayuu
WHCcTpyMeHT TpaHchopMalMyd MOXKET OBITh CaMOCTOSITEIbHBIM IpOrpam-

MHBIM MPOTYKTOM WJIM KOMIIOHEHTOM CPEJIbI pa3paboTKHu.
BXOIHBIMY TaHHBIMH TSI HETO SIBJISIOTCS:

e (O/Ha WIN HECKOJIBKO UCXOOHBIX MOOeaell

e Meramonens A Kaxa0H MOJEIH, TPUHUMAIOIIEH yJacTHe B
TpaHc(hOopMaIHH.

e Omnmcanue TpanchopMaIUU Ha ONPEACTEHHOM SI3bIKE TPaHCHOpMAITHH.
Onucanue TpaHcpopMaIiy CyIIeCTBEHHO 3aBUCUT OT UCTOIb3yEMbIX
MeTaMo/IeNei, HO MO0 BO3MOXKHOCTH YHUBEPCATbHO OTHOCUTEIHHO
HCXOIHBIX MOJIEIICH.

PesynbpTaTom paboThl HHCTPYMEHTA SIBJISFOTCS:
e Habop ucxoanbIx Mojeneil ¢ W3MEHEHUSIMH, BHECEHHBIMH B IIpoLEcce
TpaHcQopMaIluH.
e OnHa WIM HECKOJIHKO HOBBIX CTEHEPUPOBAHHBIX MOJIENEH, CO3/IaHHBIX B
nmporecce TpaHchopManuu. Hamudme ©W KOJMMYECTBO TaKWX MOJIEICH
3aBHCHUT OT UCHOJb3yemMoro omnucanus Tpanchopmanuu. Kaxnas crenepu-
pOBaHHAsE MOJENb COOTBETCTBYET OJHOM M3 MeTaMojesel, 3aJaHHbIX B
KaueCTBE MCXO/IHBIX JaHHBIX.
e UHpopmarus 0 CBS3SX U OTOOPAKEHUSX MEXKIY DSJIEMEHTaMU MOJICIIH,
o0pa3oBaHHBIX B mporiecce Tpanchopmaruu. Takas uHbopMarus HeoOXo-
IuMa JUisi TOTO, YTOOBI Jlajee MOKHO OBLIO MOJJIEPKUBATH COOTBETCTBUE
MEXTy MOJIEIISIMH MIPU X MOTU(DUKALINH.
A3bik onucanus mpaucghopmayuil

Ornucanmne TpanchopManuu MPeACTaBIsIeT cOO0N OAMH WU Ooliee 610K08
mpancopmayuu. Kaxnaerid OJIOK UMEST YHUKAIbHOE HWMS H COCTOUT W3
MOCIIEI0BATENBHOCTU npasul mpancgopmayuu. B 3aronoBke 610Ka MOXKET OBITH
TaKKe yKa3aH MapaMeTp, OMpPENeNSIIONIMA TMOPSAOK BBIMOJHEHUS 3TOT0 OJIOKa.
Huxe mpuBeneHs! (parMeHThl CHHTAKCHUYECKOW HOTAIMH sI3bIKa TpaHCHOpMaIlnH,

3aJjaHHOM ¢ moMo1kio pacmupeHHbx BH® (dpopm bakyca-Haypa).

transformation: := <stage>*;
stage::= stage <name> [<sequence>] { <transformation_rule>* };
sequence::= [reversed] (linear | loop | rollback | rulebyrule);
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Kamz{oe IMpaBHUJIO0 UMECT YHUKAJIBHOC UMA U COCTOUT M3 CCKIHUHN BI>I60pKI/I,
OHpGI[GJ'IHI-OH.IGﬁ, B KakKuX CJIydasx NMpUMCHUMO IIPpaBUIIO, U CCKIHUU I'CHCpAllU, B

KOTOPOH 3a1al0TCs ACUCTBUSA, COBEPIIAEMbIE IIPU IIPUMEHEHUH IIPABUIIA.

transformation_rule::= rule <name> {
<select_section> <generate_section> };

Cexuust BBIOOPKM COCTOMT U3 MOCJIEOBATEIILHOCTU 0Nepamopos 6bl0OOPKU.
Kaxnplii omneparop BbIOOPKH OOBSABISET HOBYI IE€PEMEHHYIO, Ha3bIBAEMYIO
nepemenHou 6vl0opku. VIMsi 3TOM TEpeMEHHON NODKHO OBITh YHHKAJIBHBIM B
npenengax MAAHHOTO MpaBuia, a o0JacTb 3HAYEHUM - MHOXECTBO AJIEMEHTOB
MOJIENIM, 3aJaBaeéMoe C IMOMOUIbIO HasueayuoHHo2o ewvipadicenus. Kpome Toro,
CeKIMsI BBIOOPKHM MOMKET COJCpXKATb YMOYHAIOWUE YCN08Ui - JIOTHUECKUE
BBIpQ)XEHHUS, B KOTOPOM MOTYT HCIIOJIb30BaTbCs IEpEMEHHbIE BBIOOPKH,

OOBSIBIICHHBIE BBHIIIECTOANINMH (B paMKaX MpaBuiia) ONepaTopamMu BEIOOPKH.

select_section::= (<select_operator>|<constraint>)%*;
select_operator: :=forall <name> from <nav_expression>;
constraint::= where <condition>;

HaBuranyonHoe BBIpa)KEHHE - O3TO IOCIEIOBATCIBHOCTb HANPAGIEeHUl
Hasueayuu, HAYMHAIONIAACA C UMEHU paHee OObBsABICHHON NEpeMeHHOH (Ha30BEM
e€ 6aszosoli nepemennoii). HampaBineHue HaBUTAaLMM - 3TO MMs acCOLMAIMM B
metamonenn UML, cootBercTBytomIei Tpancdopmupyemoit UML-Monenu (ecinu B
TpaHc(hOpMaIMKA YYaCTBYET HECKOJBKO MOJEJICH C pa3HBIMH METaMOJIENSIMH, TO
METaMoOJIeNb OINpPEACIAETCs 0 TOMY, Ha DJJEMEHT KaKOM MOJEIN YyKa3bIBaeT

HadaJlIbHas nepeMeHHaﬂ).

nav_expression: :=<name> iteration_pair(/, <nav_direction>);

IIpy BBIUMCIEHMHM HABUTALMOHHOIO BBIPAXKEHUS IPOMCXOIUT IOCIEN0-
BaTeNbHBIN nepexon or oxHoro UML-anemeHTa K ApyroMy 1o accouuanuu
METaMOJIENIH, COOTBETCTBYIOIIEH OYEPEIHOMY HAIIPABJIICHUIO HAaBUTallMU, HAYWHAs
co 3HayeHus 0a3oBoil mnepeMeHHON. dopManbHO pe3ynbTaT BBIUYUCICHUS
HABUTAlIMOHHOT'O BBIPA’KEHUSI MOYKHO OIUCATh C TOMOILBIO HHIYKIUH:

e JUIA BBIPAXKEHHUsI, COCTOSAILEIO TOJBKO U3 UMEHU IIEPEMEHHOM, PE3yJIbTaTOM

SIBJISICTCS] 3HAYCHHUE ITON MEPEMEHHOM;

e IIpolEeCC BBIYMCICHHA pa300bEM Ha IIard: MEpBbIM IIar - BbIpa)kKEHUE,
coCToOsIIee TOJIBKO U3 0a30BOI MEPEMEHHOM; Ha Ka)KIOM CIIEIYIOLIEM Iare

OyaeM mn00aBISATh K BBIYMCISIEMOMY BBIP@KEHHIO oOdepenHoe (clieBa

HaIrpaBoO B HCXOJAHOM BI)Ipa)KeHI/II/I) HaIpaBJICHUC HAaBUT'allUH,;
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e  PE3yJbTATOM BBIYHCIICHHS OYESPEIHOTO IIara OyaeT MHOXKECTBO JIEMEHTOB
MOJIEJIN, JTOCTHKMMBIX XOTSI Obl M3 OJHOTO 3JIEMEHTA, MOJyYCHHOTO Ha
MpeIbIIyIIeM 3Tarne, MepPexoJoM IO TeKymeMy (TO eCTh MOCIeTHEMY
n00aBIICHHOMY ) HAPaBJICHUIO HABUTAIUY;

e  ©CJIM UCXOJIHOE BBIPAKEHHUE CONEPIKUT IMOCIIEIOBATEILHOCTh U3 N Harpas-
neHud HaBuranuu, To Ha (N+1) mare Oyaer moyydeH pe3yiabTaT BhIYHCIIC-
HUS 3TOTO BBIPAXKCHUSI.

Cekuusi TeHEpalMl - 3TO IMOCIEAOBATEIBLHOCTh OMNEPATOPOB CO3JAHUS,
W3MEHEHHS WM YJAJICHHUS 3JIEMEHTOB Mojenu. OmnepaTop CO3IaHHs 3JIEMEHTa
MO3BOJISIET JOOABUTH HOBBIM DJIEMEHT MOJICNIHA B MOCJIECIOBATEIHHOCTD JIEMEHTOB,
omepaTop yJaleHUS - HUCKIIOYUTH dJIeMeHT u3 chucka. CoOTBETCTBYIOIIHE
HABUTAIIMOHHBIC BBIPAKCHHS YKA3BIBAIOT HA U3MEHSEMBIH CIUCOK U OMPENESIOT
UM H00aBisieMoro aneMenTta. OmnepaTop U3MEHEHUS TIO3BOJISIET MCHITH 3HAUYCHUE
TOTO WJIM WHOTO TIIOJIA JAHHBIX WM arpulyTa; NpPU ATOM HABUTAIMOHHOE

BBIPAKCHUC YKA3BIBACT HA U3MEHSIEMBIN AJIEMEHT.

generate_section::=
(<create_operator> | <update_operator> | <delete_operator> |
<include_operator> | <exclude_operator> )*;
create_operator::=make <name> In <nav_expression>; ;

update_operator::= <nav_expression> = <expression>; ;

delete_operator::= delete <nav_expression>; ;
include_operator::=include <name> in <nav_expression>; ;

exclude_operator::= exclude <name> in <nav_expression>; ;

Buvinonanenue mpancgopmayuu
TCHCpB, Korga onpenenéH CHHTAKCHUC sA3bIKa Tpchq)OpMaHHH, OIMUIIICM

Ipolenypy BBINOJIHEHUs TpaHchopMmauuu. MHCTpyMeHT —TpaHchopMaluu,
MOJIyYWB B KadeCTBE BXOJHBIX JIaHHBIX MCXOJHYI MOJENIb (WM HECKOJIbKO
MoOfIeJIe) W OomHcaHue TpaHCchopMaluKu, a Takke uMes HHPOpMaIHK 00
UCIOJIb3YyEeMON MEeTaMoJIeNI, MOKET BBIMOIHUTH 3aJjaHHyI0 TpaHchopmaruio. [lpu
3TOM, B 3aBHCUMOCTH OT ONHMCaHUS TpaHC(OpMaIuM, BO3MOKHO KaK M3MEHEHHE
UCXOJHOW MOJENIM, Tak W CO3JAaHME HOBOW. BrimomHeHue TpaHchopmanuu
3aKJII0YAeTCsl B  IIOCIEJOBATEJIbHOM NPUMEHEHHH OJIOKOB TpaHC(HOpPMAIHH.
BrimonHenue 0oka COCTOMT B HaxOXJIEHHM B 3TOM OJIOKe IpaBHJia, KOTOPOE
MOKET OBbITh NPUMEHEHO B JaHHBIH MOMEHT, U MPUMEHEHMH 3TOr0 IpaBHIIA.
[IpyuMeHMMOCTh MpaBWiIa OIpEAEseTCs] MO €ro cekuuu BbeIOOpkH. Kaxabril
OIepaTtop BHIOOPKH OOBSABISET HOBYIO IEPEMEHHYIO M C IOMOLIbIO HaBUTa-

IMUOHHOI'O BBIPpAXCHUA OIPCACIIACT MHOXCCTBO BO3MOKHBIX 3HAUCHUN HTOM
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nepeMeHHON Ha gaHHOW Mozenu. Cekiusi BBIOOPKHM MOXKET TaKKe COJEp)KaTh
YTOYHSIOIINE YCIOBHSI;, KOHBIOHKIIUIO BCEX TAaKUX YCJIOBUN HAa30BEM OOOOIIEHHBIM
YTOUYHSIOIIUM yCIIOBUEM. MHOXECTBO BO3MOXXKHBIX BBIOOPOK - 3TO JIEKapPTOBO
MIPOM3BEACHNE MHOXECTB 3HAUCHHH MEPEMEHHBIX BBIOOPKH, OTPaHUYEHHOE yTOY-
HSIOLIUM YCIIOBUEM, TO €CThb MHOYKECTBO BCEBO3MOXKHBIX HAOOpOB 3HAUEHUU
MEPEeMEHHBIX, s KOTOPBIX OOOOIIEHHOE YTOYHSIONIEE YCJIOBUE WCTHHHO.
Bri6opkoit Ha30BEM MPOM3BONBHBIN 3IEMEHT 3TOro MHoOecTBa. [IpaBuio
NPUMEHUMO, €CIH Uil TEKYLIero COCTOSIHUS TpaHC(HOPMHPYEMOH MOJenu
CYUIECTBYET Takasi BBIOOpKa, JJISi KOTOPOH 3TO MpaBWJIO HE OBUIO NMPUMEHEHO
panee. [IpumeHeHue mpaBuiia K BHIOOPKE COCTOMT B IOCJIENOBATEIHOM BBINOJI-
HEHUHU BCEX ONEPATOPOB CEKIUU TeHepauuu. [Ipu 3TOM 3HaUEHUSAMH MEPEMEHHBIX
BBIOOPKH SIBJISIOTCS COOTBETCTBYIOIIME KOMIIOHEHTHI BBIOOPKH, Sl KOTOPOH
npuMeHsieTca npaswio. Kaxaplid pa3, Korja IPUMEHSETCS IMPABHIIO, CO3MAETCS
HOBBIN JK3EeMIUIAP TpaHC(HOPMAIMOHHON CBSI3HM, TMOPOKACHHOW ATHUM IPABHIIOM.
Ecnu mpaBuio mpumeHHMMO Ooniee 4eM K OJHOW BBIOOpKE, TO MAJISi BBHIOJHEHHS
cilydaiiHBIM 00pa3oM BeIOMpaeTcs o/Ha U3 HUX. Jlanee, B 3aBUCIMOCTH OT MOPSIKA
NPUMEHEHUs MpaBuil B OJIOKE, MPABWIO MOXKET ObITh NPUMEHEHO K JIPYrUM
BBIOOPKaM, MJTM MOYKET HaYaThCsl BBIIOJIHEHUE APYTOT0 MpaBuia.

[Topsimok mpuMeHEHus: MpaBUJl OMNPENEAeTCs 3aJaHHOW MpPU CO3/1aHUU
ONMCaHus TpaHCHOPMAIH NOCAIe008AMENLHOCMbIO NPUMEHEeHUs npasusl B OJOKe.
Ona 3ama€rcs ¢ MOMOINBIO TapameTpa <sequence™> B 3arojioBke Onoka. Ecmu
3HAYCHHEM MapamMmeTpa siBisercs "linear", TO OJIOK BBIOTHACTCS JTUHEHHO CBEPXY
BHM3, TO €CTh IMOUCK CJIEAYIOIIEr0 MPUMEHUMOIO MpaBHJIa OCYUIECTBISETCS B
nopsiike OOBSBICHUS MPABUII B ONMCAHUU TpaHC(HOPMALIUY, HAYMHAS C TIOCJICAHETO
BBINIOJTHEHHOTO mnpaBuia. Korga mpoiecc TOXOAWT 10 MOCIEAHETO MpaBHia B
0JIoKe, BBIMOJHEHWE Ojoka 3aBepmiaercs. llpm 3HaueHun mapamerpa "loop"
MIPOLIECC BBHITIOTHEHHS TaKkKe MPOUCXOAUT CBEpXY BHH3 IO OMUCAHUIO TpaHCQop-
MaIliM, HO TOCJI€ JOCTIKEHUS TOCJIETHEero INpaBWiia BBHINOJHEHHE OJoKa He
3aKaHYMBAETCS, a MPOJOJDKAETCS C MEPBOro IpaBuia B omnMcaHuu Onoka. Eciou
3HaUYCHHEM TapameTrpa sBisercs "rollback", To mocne KaXIoro NPUMEHEHHS
MpaBuja IOUCK CJEAYIOIIEr0 MPUMEHMMOIO MpPaBWIa HAYMHAETCS C NEPBOro
IpaBuja B ONMUCAHMWU OJIOKA, a HE C IMOCIEIHEr0 MPUMEHEHHOTO MpaBHiia, KaK B
npenpinymux Bapuantax. IIpu 3Hauenum mapametpa "rulebyrule" mouck mpume-

HUMOTI'O IIpaBWJIa TAKKC HAUYWMHACTCA C IICPBOIO IIpaBHJia B OIMMCAHUU 6n01<a, HO
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[0CJI€ HAXOXJAEHUS NPUMEHMMOIO IIpaBWJIa OHO BBIMOJHAETCS M BCeX
BO3MOJKHBIX 3HAUE€HUH BBIOOPKH, W TOJIBKO IOCIE TOro, KaK BCE BO3MOXKHOCTHU
NPUMEHEHHs 3TOr0 TpaBWJIa HMCYEPHaHbl, MPOUCXOIUT IOUCK APYroro mpuMe-
HHUMOTO TpaBWwia (HauWHas C TIEPBOTO MpaBWja B omnucaHuU Onoka). Taxxe
BO3MOYKHO MPUMEHEHHUE OMMCAHHBIX BBIIIE NaPAMETPOB COBMECTHO C KIIIOUEBBIM
cioBoM 'reversed". B 3TOM ciydae mpoliecc MOWCKa MPUMEHHUMOTrO MpaBuia
IIPOMCXOJUT HE B MOpPsAKE OOBSIBICHUS MPaBUI B ONMMCAHUM 0JI0Ka, a B 00paTHOM
nopsiake. Ecnu HU ofHO mpaBmiio u3 Oi0ka TpaHchopMmanuu OoJblIe HE MOXKET
OBITh NMPUMEHEHO, WM €CIIU JOCTUTHYT KOHEI[ ONMCAHMs OJIOKa TPHU JIMHEHHOM
MOpSIAKE BBIMOJIHEHUS, TO 3TOT OJOK TpaHC(HOpMAlUK CUUTAETCS 3aBEPIUEHHBIM U
HAYMHAeT BBIMONHATHCS cieaytomuid. Tpanchopmarus cuutaercs: 3aBepLICHHOM,
KOTJ1a BBITIOJHEH MOCIETHUM OJIOK.
Mexarnuzmol ymounenutl npasui u uabdioHvl

JUis ynmydiieHus CTPYKTYpbl sI3bIKa TpaHC(hOpMalMd B HEro J00aBICHO
MOHATHE YTOYHEHHA npaBwil. Ilpu ommcaHuu 000TO MpaBHiIa MOXHO OOBSIBHUTH,
4TO OHO YMOouHsem OAHO U3 paHee OOBSIBIECHHBIX MPAaBWI B paMKax TOTo ke Ooka
TpaHchopmanuu. st 3TOro B 3arojoBKe MpaBuiia MOCIEe €ro MMEHHU yKas3bIBaeTcs
UM YTOUHSIEMOTOo MpaBuia. Bo3MOXXKHO co3gaHne MHOTOSPYCHBIX JIPEBOBUIHBIX
uepapxuil 3a CU€T MaNbHEHIIero yTOYHEHHWS YTOUYHSIOIIMX NPaBWI U CO3IaHUS

HECKOJIBKHUX YTOUYHSIOMIHNX IIPpaBUJI JJIs1 OAHOT'O YTOUHACMOTO.

transformation_rule::= rule <name> [ : <name>] {
<select_section> ; <generate_section> };

VYTouHdAmOIIEE NPABUIO MPUMEHUMO B TEX CIIydasX, KOTrJAa BBITOJIHSIIOTCS
BCE€ YCJIOBHS U3 CIEAYIOIIETO CIUCKA:
e NPUMEHUMO YTOUHSIEMOE MPABUIIO;
e HaiijleHa BBIOOPKA, YIOBIETBOPSIONIASI CEKIIMH BHIOOPKH YTOUHSIOIIETO
npaBuJa;
e 3TO YTOYHSIOIIEE MPABUIIO PAHEE HE MPUMEHSIIOCH K JAHHOMY IPUMEHE-

HUIO YTOYHSIEMOr0 MTpaBuJia U JaHHOI BBIOOPKE.

[IpuMeHeHHe YTOYHSIOLIErO0 NpaBWiIa 3aKIIOYAETCS B BBIIOJHEHUU
ONEPATOPOB CEKIMU reHepauuu. [1ocie BBIMOJHEHHS CEKUMU TeHEPALMU MPOUC-
XOJIUT 3aMeHa TpPaHC(HOPMAIMOHHON CBSI3U, TOPOXKACHHOW NPUMEHEHHEM
YTOYHSIEMOTO MpaBWJa, Ha PaCHIMPEHHYI0 TpaHCQOPMAIMOHHYIO  CBSI3b,

BKIIFOUAOMIYIO KaK CTapbl€ IEPEMCHHBIC, TaK W IICPEMCHHBIC, 0OBsBIIEHHBIE
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YTOUHSIOIUM TpaBwioM. [llabnon - 3TO cnenuanbHas Pa3HOBUAHOCTb IPaBUIIA,
OINMCaHME KOTOPOT0 HAuyMHAeTcs ¢ KiouyeBoro cioBa "abstract". Cam mo cebe
11a0JIOH HEe IPUMEHUM HHUKOT/Ia, BHE 3aBUCMMOCTH OT €ro ceKuuu BbiOopku. Ho Ha
OCHOBe Mma0loHa 3a CYET MEXaHM3Ma YTOYHEHUS MOXHO CO31aBaThb HOBBIE
IIpaBUiIa, KOTOPbIE y>K€ MOTYT OBbITh IPUMEHEHBI IIPU COOTBETCTBUU BBIOOPKH U
Tpanchopmupyemoil mozaenu. Kak u mpu npuMeHEeHHHM OOBIYHBIX YTOYHEHUIA,
UCMOJb30BaHUE  IIAOJOHOB  TO3BOJIAET  CTPYKTYPHUPOBaTb  COBOKYITHOCTh
TpaHCc(OpPMAIIMOHHBIX CBs3ed UId €€ MOCIEOYIOLEro MCIONb30BaHUS B APYTUX

npaBuiIax TpaHchopMarum.

43. Merop TecTHpOBaHUA BO3MOXKHOCTEI pa3pabOTIMKOB B

mpomecce Co34aHusg IIPOrpaMMHOI0 obecrie4yeHn s Ha OCHOBE MoaeIn
CMM.

HasHaueHueM KOTHUTHBHOI CHCTEMBI ABJIAETCA OOyYeHHe MeTOJaM
KOJUIEKTUBHOM paboTHI, a TaKXKe OLeHKa BO3MOXXHOCTEH KOJIeKTHBa pa3paboT-
YUKOB — HCIIOJTHUTeNIEH, onpezess Hauboee IPUOPUTETHbIE LIATH [JIA YIyd-
IIeHWs BO3MOXXHOCTeH "Iporpammupyiomeil opranmsamuu’ [22]. Haznauenwue
CHCTEeMBI COCTOUT B COZIeICTBUU ILI€JIAIM U COTJIACOBAaHHBIM OLIEHKAM BO3MOXHOC-
Tell IOTeHIIMAJBHBIX MCIIOJHUTeNed pazpaboTku 11O B cOOTBeTCTBHH C MeTO-
IaMH COBPEMEHHOM TeXHOJOTHH IIPOIPAMMHPOBAHHA W OOyYeHHE WX STUM
MeTOoZaM. Takue OIeHKU JOJDKHBI IIPOBOAUTCA TUOO0 B IIpoIecce KBaTUDUKAIUN
Ipe/JIOKeHWH o paborax, nub60 B mpomecce BbiOOpa (OPMaNBHBIX HCIIOJ-
HUTesel, 6o B oboux 3TuX cry4asx. Cucrema IpesHasHaveHa JJIA OLE€HU-
BaHUU BO3MOXXHOCTEH CYOIOIPSIAYNKOB/UCIOIHUTENIEN B 00JIACTH TeXHOJIOTHH
nporpammuposarng (T1I) a taxxke nna ux oOydeHHS, OHA TaKKe MOXeT OBITH
3HAYMMa B OLleHKEe BO3MOXKHOCTeH B 06JI1acTH pa3pabOTKM IIPOTPAMMHEIX CUCTEM
IJIs1 KOHKPETHBIX KOJUIEKTHBOB HcIonaHuTeneil. C Ipyroil CTOPOHBI, OHA MOXET
OBITH MCIIOIB30BAH KaK ITOMOIIb JJIs OpraHu3anuii, paspabarsiBatomux 10, npu
WX BHYTpPEHHel OIleHKe MX COOCTBEHHBIX BO3MOXHOCTeIl B 9To# oGmactu. Tak

KaKk IIOHMMaHue moaxonAmei upaktuku TII ceifyac Tombko oOpasyercs,
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CTAHZAPTHBIX, IIMPOKO IIPU3HAHHBIX METO/LOB M3MEPEeHMI B 5TOH 06JacTH ele

He CYIIECTBYeT.

Metozmonorus ouLeHHBAHUA OCHOBAHA HA IPUHIIUIIE, B COOTBETCTBUU C
KOTOPBIM IIpeJBAPUTEIBHBIM OIBIT eCThb JIy4llas OCHOBA JJIA IIpelCKa3aHug Oy-
IOyIIUX xapakrepuctuk. IIpomecc omeHuBaHuA QOKyCHpyeTcsS Ha OlpefeIeHUN
U IIPOSCHEHUU IIOJIOKUTEIBHBIX aTpuOyTOB Xopourero onsita B TTI. ITporpamma
OoOydYeHUs TIIpeyCMaTpPUBAaeT HECKOJIbKO 3aHATUH II0 0030py OII€HOYHBIX
BOIIPOCOB B ZIeTANIAX U OOCYKIeHUIO MaTePHAIOB U IOAAEeP>KUBAIONUINX CPEJICTB,
KOTOpbIe JOCTYIIHBI [JI eMOHCTPALIMH XapaKTePUCTUK KaKJ,0T0 BOIIPOCa.

Bompocs! a1 o1jeHMBaHUS OCHOBAHbI HA CJIeLYIOIUX IPEAIIOCHIIKAX:

» KauectBo IIO 3aBucut, mo OGoiblleil YacTH, OT KadecTBa IIPOIeCca €ro
CO3ZJaHUA.

» Ilpomecc paspaborku IIO ects mpomecc ITaHUPyeMBIH, yIpaBIsgeMbIi,
HU3MePAEMBI U IIOCTOAHHO COBEPIIEHCTBYEMBIIi.

» KauectBo mpomecca paspaborku IO (paBHO Kak M pe3yJbTaTOB 3TOTO
IIpoliecca) ONpezeIIIONM 00pa3oM 3aBUCUT OT TEXHOJIOTUH, UCIIOIb3yeMOH
IJIS eTO MO PKKH.

» YpoBeHb TEXHOJIOTHM, HCIIOJIB3yeMbIii B KOHKDETHOI paspaboTke, OyzeT
COOTBETCTBOBAThH YPOBHIO 3PEJIOCTH 3TOTO IIPOIeCca.

Yro6sI 06ecIIeYuTsh CTPYKTYPY AJIS OLeHUBAHUA, PACCMATPUBAIOTCA IIATH
ypoBHeit 3penoctu mozenu CMM mpomecca paspaborkm IIO u gmBe crazum
TEXHOJIOTMYeCKOTO COBEPIIEHCTBOBAHNUA.

Cragun Texwomorun Paspaborku

A. Hemnpownssogmrensrada: JlOCTYyIIHBI MHOXXECTBO peaH3alMil OT[eIbHBIX
METOZIOB U IIPMEMOB, ¥ MMEIOIUHICA OIBIT MOXET OBITh ITMPOKO HCIIOJIb-
3yeMBIM, HO TEXHOJIOTMA He CIHIUIKOM 3(QeKTuBHA, Haubojee BaKHbIE
MmeTozs! TII He mpakTHUYHBI B OOIBLINX, CIOXKHBIX pa3pabOTKax.

B. basoBasg: [locTyllHBI MHOXXeCTBO peaau3alyii OTAeJIbHBIX MeTOZOB U IIpHe-

MOB, 1 OHH IIOATBEPKAAIOT CBOIO Bq)q)eKTI/IBHOCTB. Oprannsau;nn, HNCIIOJIb-
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3yiomue 6a30Bble TEXHOJIOTUH IIPUEMJIEMO YCTOMYUBBI B CBOMX XapaKTEPHU-
CTHKaX.

ITomecTuB TONy4YeHHBI YpPOBEHBb 3PEJIOCTH IIPOIlecca Ppa3paboTKU
OpTaHU3AIUHU U OIeHKY ee TeXHOJIOTUYECKOH CTauy B ABYXMEpPHYIO MaTpHUILY,
O0IIyI0 OIIEHKY MOXXHO HaiiTH, KOMOWHMpYys oba wusmepenus. Pucymok 22
IIpeZCTaBJIsAeT YPOBHU IIPOIlecca IO OCH X, @ TEXHOJIOTMYEeCKHe CTaLUU - II0 OCH
y. Kpome Toro, Ha pucyHke mpejcraBieHa 061aCTh, KOTOPYIO MOXKHO CYHTATh
IleJIeBOH, IIOCKOJIBKY HMEHHO B 3Ty O0JacTh OyJeT CTPeMUThCA IepedTH

OpraHM3anyA IIPU COBEPIIEHCTBOBAHNM CBOUX BO3MOXXHOCTEH.

Llenesas obnactb

HayanbHag obnacTtb

N10O00xTXxXmHdH

YpoOBHM npouecca

IMTPOIIECC PA3BUTHNA
Puc. 22. Matpuua Ilponecc/TexHonorus

Kak 6b110 3ameueHo paHee, IIPAKTHUKd TEXHOJIOTHN IIPOTPAMMMPOBAHMI

ABJIETCA He TOJIBKO CJIOXKHOI, HO ellle U 5BOIOIUOHUPYIOIei.

Yposuu 3perocra.

Kaxxzsiit ypoBeHb 3pesocTH (KpoMe ypoBHA 1) xapaKTepusyeTcs KIode-
BeIMU oObGiactamu mporecca (key process areas, KPA). Kirouessle obimactu
Imporecca — 3TO 00JIaCTH, Ha KOTOphIe OPTraHU3alys JOJDKHA oOpamaTs ocoboe
HHUMaHue, YTOObI TOJHATH CBOM IIPOIIECCHI IO ZAHHOTO YPOBHS 3PEIOCTH.

Yr1oOBI OpraHMsanUA [OCTUIJIA HEKOTOPOTO YPOBHS 3peIOCTH, OHa
noxHa yzposrerBopaTs Bcem KPA Ha srom ypoBHe 3penoctu u Bcem KPA Ha

Bcex OoJjiee HU3KUX YPOBHIX.
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Ha puc.23 usobpexxeHs! Kito4eBble 061acTi ypoBHeii 3pexoctu CMM.

YPOBEHbD 5: OIITUMU3UPY IOILUIA
* YnpaBienue n3MeHeHHsIMH

B mpoiecce

* YupaBjenue u3MeHeHHsIMH

B TEXHOJIOTHSX

¢ [Ipenynpe:kieHne OMMOOK

YPOBEHbD 4: YHPABJIHIOHII/IFI
* YipaBieHue
kavectoMm [1O

* KontuuyecTBeHHOE
yIpaBJjeHHe MPOLECCOM

ﬁPOBEHB 3: ONPEIEJISIFOLUIMIA
* @oKycHpoBaHHe Ha Mpolecce
B OPraHU3auu
» Onpenenenne npouecca
B OpraHM3anuu
* [Iporpamma o0y4eHust
* UHTerpajibHoOE ynpapjieHne
paspadorkoii [10
* n:keHepusi NPOrpaMMHOIO
NPOAYKTA
* Me:XrpvinoBasi KOODIMHALUS

\ 4

G’OBEHB 2: IOBTOPSEMBIIA
* YnpaBienue TpedoBaHHAMH
* [InanupoBanue nporpam-
MHOTO POEKTA

* OTciiexkMBaHMe U HA30P

3a MPOrPaMMHBIM MPOEKTOM

* YnpaBjeHue cyonoapsiiaMu
Ha paspabotky I1O

* O6ecnieyenue kayecrsa IO

* YpapieHne KOH(pUrypanueu
no

| VYPOBEHbD 1: HAYAJIbHBIN .

Puc. 23. Kirouessie o6mactu yposHeit spesoctu CMM.

\ 4

Kaxzmas KPA 3azaer menn, KOTOPBIM IIPOLIECCHI B OPTAHU3AIUY JOJDKHBI
COOTBETCTBOBAThH, YTOOBI y/OBJIETBOPATH 3TOH ob6sacTu Impoliecca. Kpome Toro,
kaxzas KPA 3amaer rpynmny meiicTBuil, Ha3pIBaeMyIO KJIIOUEBBIMU IIPaKTUKaMU
(key practices), xoTopsle BMecTe ynoBiaeTBoOp:AioT nesaM dtoit KPA. Bo mHOrmx
orHomeHuAx 1enu KPA ¢ukcupyior ee cymsocTs: 1enu, ycranoBiaeHHsre CMM

IJIS1 TIPOILECCOB DTOM KJII0UEBO# 061acTH.
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B Ta6rume 5 nepeunciens: Bce uenu gui KPA yposus 2.

KPA

Hemn

Yupasienve TpeGoBaHUIMU

e [lna ompenenenus 6a3oBoi muHuY paspaborku I10 n
yIpaBieHus paspaborkoii TpeGoBanus K I10 xoHTpONUMpYyIOTCS

e B coorBercTBUU C Tpe60BaHI/I}IMI/I IIOALEPKHUBAIOTCA IIJIAHBL
paspa6orku 11O, mpoAyKTs! 1 gelicTBUd

IImanupoBaHue IporpaMMHO-

TO IIPOeKTa

o JIJIs NCIIOIB30BAHUS B IPOLECCAX IUIAHMPOBAHUS M OTCIIE-
’KMBAHUS [IPOEKTA OLIEHKH JOKYMEHTHUPYIOTCI

o IlaHupYIOTCS U JOKYMEHTHPYIOTCS AeHCTBUSL U
00s13aTeIbCTBA 110 IPOEKTY

¢ YYaCTByIOLIVe TPYIIIbL U OTIeIbHbIE JIUIA IPUHUMAIOT Ha
ce0st 00513aTEIBCTBA, CBA3aHHBIE C IIPOEKTOM

OrcnexvBaHue U Haf30p

3d TpOIrpaMMHBIM IIPOE€KTOM

e QaxTuyeckue pe3yIbTaTHL M XaPAKTEPUCTUKY CPABHUBAIOTCS C
naHamu paspabdorku I1O

o Eciu dakTudyecKkue pe3yIbTaThl CyLIECTBEHHO OTKIOHIIOTCS OT
IJIaHOB Pa3paboTKy, BHOCATCA IOIPAaBKY, U yIIPaBlIeHUe STUM
IIPOLIECCOM He IIPeKPaIlaeTcs IO eTO 3aKPBITHA

e l3MeHeHus B 06:A3aTeIbCTBAX COTJIACOBBIBAIOTCA C
3aMHTEpPEeCOBAaHHBIMU TPYIIIAMU U OTJe/IbHBIMU JIULIAMHI

YupasneHue cyonompsamaMu

Ha paspabotky I1O

e [1aBHBIN HOAPATUYUK U CYOIOAPATINK JOTOBAPUBAIOTCS O
B3aMMHBIX 06A3aTeILCTBAX

e ['7aBHBIN NOAPAAYUK OTCIEXKHUBAET (PaKTUIECKUE Pe3yIbTaThl
JeATeIbHOCTH CYyOIOAPAAINKA B COOTBETCTBUU C €TO
00sI3aTeTbCTBAMU

e [1aBHBIN NOAPATYUK U CYOIOAPATIUK IOALEPKUBAIOT
TOCTOSHHOE B3aMMOJEeHCTBIE

o ['7aBHBIN NOAPATINK OTCIIEXKUBAET GAKTUIECKYIO
MIPOAYKTUBHOCTD CyOIMOAPAAYMKA B COOTBETCTBUU C €TO
00s3aTeIbCTBAMK

O6ecneuenue kavectsa I[1O

o Ilmanupyrorcsa meficTBus, obecneunsaromue Kadectso [10

e IlpoBepseTca CTporoe COOTBETCTBHE IIPOrPaMMHBIX IPOLYKTOB
4 JeiCTBUH IpUMeHsAeMBIM CTaHAApTaM, IpolelypaM 1
TpeGOBaHUIM

e 3auHTepecOBaHHbIe IPYIIIBI U OT/eIbHEIE JTHIA HHGHOPMU-
PYIOTCA O IeHCTBHAX U Pe3ysIbTaTaX, 00eCIeYnBalomuX
kagectso [IO

e Bompocs! HECOOTBETCTBUA, KOTOPHIE HE MOTYT GBITH
paspelleHbl BHyTPU IIPOEKTa, HaIIPaBJIAIOTCA CTapIIUM
MeHe/KepaM

YipasieHue KoHQUrypamuei
1o

e IlmaHUpYyeTcs JeATeSBHOCTD IO YIIPAaBIeHHIO KOHQUTypalyei
I1o

e Omnpegendaiorcsa, KOHTPOJTUPYIOTCA U JIeIAI0TCA JOCTYITHBIMU
n36paHHbIe IIPOrPaMMHBIE paboyune MPOLYKTHI

¢ KoHTponupyioTcsa u3MeHeHHs B OIIpe/ieIeHHBIX TPOTrPaMMHBIX
Pabouux IMPOAyKTaX

e 3aumHTepecOBaHHEIE IPYIIIIH U OTeIbHBIE JTUIA

HH(POPMUPYIOTCA O COCTOSHUU U COEPXKAHUY 6a30BbIX TUHUN
11O

Taouauna S. Heaun KPA ypoBHs 2 (MOBTOpsieMblil YPOBEHb)
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B rabmume 6 mpusemens! menu tpex usz cemu KPA yposua 3. [pyrue

KPA HamesneHsI Ha OpraHM3aIlMOHHBIE BOIIPOCH! U YIIpaBJIeHUe IIPOIeCCOM.

KPA Hennu

HHTerpasbHOe yIpasieHne e OmnpezmemeHHsIN 1is IpoeKTa mporecc paspaborku [10

ABIACTCA CHEHH&]IH?)HPOBEIHHOﬁ Bepcueﬁ CTaHAAPTHOTO

paspabotxkoii I10
mpouecca paspaborku I10 B opranusanuu
L4 HPOEKT IIAHUPYETCA 1 YIIPAaBISAETCA B COOTBETCTBHH C
oIlpefieIeHHBIM IJIS HEero IpoleccoM paspaborku 110
Me)KrpyHHOBaH L4 TPE6OB&HI/I}I 3aKa349YHWKa COIJIaCOBBIBAIOTCA BCEMU
3aMHTEPECOBAHHBIMU I'PYIIIIAMK
KOODJUHALIUA

e Bce rpymnmsI COTIacOBBIBAIOT B3AUMHBIE 0613aTeIbCTBA
e ['pymnms! ompesesAIOT, OTCIEXKUBAIOT U Pa3pellaioT
MEXTPYIIIIOBbIE BOIIPOCHI

DKCIIepTU3HI CIIEIINATICTOB e [LranupyeTcs IpoBefeHMe SKCIEPTH3
o OmpenenaioTCsS U YCTPAHAIOTCA OIUOKY B TPOTPaMMHBIX

PaboyuuX MPOAYKTaX

Tab6umna 6. Llean Tpex KPA ypoBHst 3 (onpee/ieHHbIH YPOBEHb)

Ha yposze 4 (Tabnuua 7) yCTOHYHBOCTH IIpOIlecca OPTaHU3ALMYU IOHU-
MaeTCsi B KOJIMYEeCTBEHHOM BBIPQKEHUHU. Y CTOMYUBOCTD IIPOLIECCa UCIIOIb3YeTCs
IJIs. YCTAHOBKY KOJIMYECTBEHHBIX lieseil mpoekra. /laHHbIe 110 IPON3BOSUTENb-
HOCTH IIPOIecca IIOCTOAHHO COGMPAIOTCA M CPABHUBAIOTCA CO CTATUCTUYECKUMU
TAHHBIMU II0 IIPOM3BOAUTEIBHOCTH B 3aBEPUIEHHBIX ITpoekTax. IIpu 3HaunTE/Ib-
HBIX OTKJIOHEHUAX IPUMEHAIOTCSA KOPPEKTUPYIOLINe feiCTBIs, KOTOpbIe II03BO-

JIAIOT BOCCTAHOBUTDH KOHTPOJIb Ha/l IIPOEKTOM.

KPA Henu

KomuecTBeHHOE e [Inanupylorcs JeHCTBUA 10 KOJIUYeCTBeHHOMY yIIPaBJIeHUIO

IIPOIeCCOM

YIIpaBlIeHHEe IIPOLeCCOM

¢ I[IpousBosuTEIFHOCTS IIPOILIECCA, OIPeIeIeHHOTO I IPOeKTa,
KOHTPOJIUPYeTCA B KOIUIeCTBeHHOM OTHOIIEHUHU

e YCTOHYHBOCTP CTAaHJAPTHOTO IIPOIecca B OPraHU3aluu

M3BECTHA B KOJIMYIE€CTBEHHOM BbIDAKEHNUH

Yrpasnenue kavecrsom 110 | ® [Tnanupyrorcsa peficTBus 1o yupasiaeHuio kadectsom 110 B
TIpoeKTe

e OmnpegenaioTcsa u3MepsAeMble eIl KauyecTBa IPOrpaMMHOTO
TIPOLYKTa X UX IIPUOPUTETHI

e MamepseTcsa dakTHyecKoe JOCTIKeHNe Iiesell KauecTBa JJid

IIPOTPAaMMHBIX ITPOAYKTOB M IIPEAIIPUMHUMAIOTCA PEryInpyro-

e TeMCTBUS

Taoauna 7. Heau KPA ypoBHs 4 (ynpaBJisiloliuii ypoBeHb)
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Tpu ximioueBble 06JIaCTH IIpolLiecca Ha YpOBHE 5 HaleleHbl Ha YIyd-
IIeHWe YCTOMYMBOCTH Ipolecca. M3 Hux mpesynpexzeHue omuOOK B HAaHOO0Ib-
el cTelleHN 3aTparuBaeT yIIpaBleHHe IIPOeKTOM.

Kaxk 6p110 CKa3aHO, KaXAas KI04eBas 00JIaCTh OIIMCBIBAETCA B TEPMUHAX
KJIIOUEBBIX IPAKTHK, HEOOXOZWMBIX IJIs HNOCTIDKEHHS lLiesedl 5TOHM KIIIoYeBOH
o6nactu. Krrovepsre Ilpaxruixm onuckiBaior, Y70 [oKHO OBITH CEIaHO, HO He
06s3aHbl ONMUCHIBAaTh, KAK NOKHBI JOCTUTAThCA IIeM KIIIOYeBOH OOJIACTH.
HexoTopsle KitoueBble OOJACTH COZEPKAT MJECATKH KIIOUEBBIX ITPAKTUK.
Pa6oTate x TakuM OGOJBLIIMM YHCIOM IPAaKTHK HeynoOHO. /Jlnf ymoGcTBa Bce
KJIIOUeBble IIPAaKTHKH{, IPUHAJJIEXAI[Ue KaKAOH M3 KIIOYeBBIX O0JacTei,

P336I/ITBI Ha THUIIOBbIE I'DYIIIIBI, UMIOIIHE 06]J_I;I/Ie XdpaKTE€pHbIE€ IE€PThI (COIIIIIIOH

feature).
YpoBH#
3penoctu
Mokaseigator " . Cogepwar
.r\"»ﬂ‘d I-“(‘;‘)&T_‘
&
8 Kntouesble obnacTu
03MOMHOCTH e
|  OpraHM3yIoTCA C NOMOLLBLID
LOCTUTaoT O6wme xapakTepHble
4epTbl
. coacpkar
Y k4
Llenn Kntouesble npaktukm (KP)

Puc. 24. Crpykrypa Mogeau 3pesoctun BosmoskHocTeit

Ypopers 1. "Havarpusri"

Kaxxzprit koHKpeTHbII mpouecc cozganusa 11O aBiageTca yHHKaIbHBIM,
peaqusyeMbIM BO BCEX CBOMX [eTajafiX TOJbBKO B KOHKPETHOH paspaboTke
(cmemyromas pa3paboTKa, Jake eCIM OHa BO MHOTOM IIOJ00HA IIpeAbIAyIIei,

peanusyercs no-uHoMmy). Ilo dukcupoBaHHBIM (YTBEpXKZEHHBIM B OPTaHU3AIVIN)
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METOJMKAM BBIIIOJTHAETCA TOJIBKO HeOOJBIIOe YMC/IO DIeMEHTAapHBIX JeiCTBUil
mporecca paspaboTku. B GosnblIMHCTBEe CiIy4YaeB IJIs COBEPUIEHCTBOBAHHSA
XapaKTEePUCTUK CBOeil PabOTHI HCIIONB3YIOTCA TEXHOJIOTHYeCKU-OPUEHTHPO-
BaHHBIe cpepcTtBa (Hampumep, CASE-cpensr) win HOBble MeTOABI pa3pabOTKH,

HO IIpH 5TOM HUKOT a4 HE O6CY)K,ZI;aeTC$I TOTOBHOCTD K UX IIPUMEHEHUIO.

Yposers 2. "l[loBropsemsir”

B oprammsanusx, OTHOCAIIUXCA K YPOBHIO 2, OTpaboTaHbl 06a30BbIE
IIPOIIECCHI YIIPABIEHUS KXIbIM IIPOEKTOM B LIEJIIX OTC/IEXUBAHMS (aKTHIec-
KOH CTOMMOCTH, TLIaH-TpaduKa U ITOJIydalOMerocs KadecTBa pe3yIbTAaTOB Pa3-
paboTku. JlocTurHyTa HeOOXOAMMAasA AUCLIUIIIMHA IIPOLECCa, ITO3BOIAIOMAL yC-
TOWYMBO IIOBTOPSTH OCHOBHBIE XapaKTEPUCTUKU Pa3pabOTKH B HOBBIX (CXOXKHX)
mpoekTax. JIjsa JocTibkeHus CcTabUIBHOCTH B paboTe B OpraHU3AIUAX YPOBHS 2
OOBIYHO OOMBAIOTCA CIeAYIONeTo: IpHeM 3aka3oB Ha 110 peannsyerca panHo-
HaJIBHOH, @QOpMa/IM30BAHHOH IIPOLEAYPOH, pearH30BaH 007ee CIpOrHH H
@OopMarTbHFIH MOAX0Z K ITAHHPOBAHHIO Pa3pabOTKH H OLIeHKE €€ CTOHMOCTH,
OCYINEeCTBIAETCA yIIpaBIeHHe KOHQHUIYPALHAMH, ONpeeTeH IOAX04 K
rapaHTHH Ka9eCTBa.

Opranusanus, HaxOAAIIAsACs Ha YpOBHe 2, UCIOIb3yeT CTaHAApTHbIE
MeTOZbI ¥ IPAaKTUKU JJIA yIpaBiaeHus paboramu mo cosganuto 110, takue xak
OLIEHKH CTOMMOCTH, yIIpaBleHHe W3MeHeHUAMU TpeOOBaHUM, YIIpaBleHUe
M3MeHEeHUsAMHU KOZa, 0030pBI COCTOSIHUS pa3paboTku u Ip. Takas opraHu3aIus

06eCIIeyuT MOJI0KUTeIbHbIe OTBETHI Ha OOJIBIIMHCTBO CAEAYIOIIHX BOMPOCOB:!

1. Cywiecmeyem nu 01 Kaxcoozo npoekma, 6KAI0OUAA NPOZPAMMHBIE PA3PAOOMKU, Che-
UUATbHO HA3HAYEHHBLIL MeHeddcep?

2. Meneoscep npocpammHozo RPOEKmMa NOOOMUEMEH HENOCPeOCHBEHHO MeHedHcepy
npoekma (npoeKmHOU paspadomKu), eciu HPOEKm COOEPHCUM U RPOZPAMMHYIO HACHb, U
annapamuyio?

3. Hmeem nu Cnyncoa Iapanmuu Kauecmea II0 kanan aoMuHUCmpamueHoil
Omuemnocmu, He3agUCUMbLEL OMm AOMUHUCMPayuu npoexma pazpabomku I110?

4. Cywecmeyem nu pynxkyusa ynpaenenus konguzypayueit 110 ona xarxcoozo npoexkma,

Komopulil ékntouaem paspavomky I110?
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5. Cywecmeyem nu oobazamenvnana npozpamma ooyueHua 01as 6cex 6HOBb HA3ZHAYUEHHBIX
MeHedcepos paspadomKu, co30aHHAA CREYUAIbHO 011 03HAKOMIEHUA UX C NPAKMUKOU ynpas-
JIeHUs RPOZPAMMHBIMU pa3padomkamu?

6. Cywecmeyem Jau MexaHusm O CORPOGONHCOCHUA 3HAHUIL O COCHMOAHUAX 6
mexHonozuu paspadomku I0?

7. Cywecmeyem nu ¢opmanvHas npoyeoypa, UCROIb3yeMds 6 AOMUHUCHPAMUBHOM
0630pe Kaxcooii pazpabomku 110 neped npunamuem peuteHUuil 0 KOHMPAKMHBIX CONIAUMEHUAX?

8. Cywecmeyem nu ghopmanvnan npouyedypa ona OUeHKU AOMUHUCMPAMUGHBIX 003008
COCMOAHUA Ka)c0020 npoekma paspadomku I10?

9. Cywecmeyem u mexanuzm 0713 OUCHUBAHUA (NOJI0NHCEHUA 0el) COUCHONHUMENell
(6Hewinux opzanusayuii), u, eciu MaAKoevle ecmvb, NOOYUHAIOMCA AU OHU 00wiell (RPUHAMOIL)
oucyuniune npouyecca papadomku?

10. Cywecmeyem nu 013 Ka)xcoozo NPoeKma He3A6UCUMbLI ayOum, NPoeoOUMBbL 0J1A
Kax#coo20 waza npoyecca paspabomxu I10?

11. Ilpumenaomca 1u cmanoapmol HA KOOUPOBAHUE K KAHCOOMY HPOEKMY pa3padomxu
110?

12. Cywecmeyem nu gpopmansvnas npoyedypa, ucnoav3yemas 01sa OUeHKU pamepa pa3pa-
oamuvieaemozo 110?

13. Cywecmeyem nu opmanvnas npoyedypa, UCHOAbIYEMAA NPU CO30AHUU NIAHOG
KOHKpemHbIX padom no co3oanuio I10?

14. Cywecmeyem nu popmanvnas npouedypa, npumeHsemas npu OUeHKe CHLOUMOCHU
paspabomxu I10?

15. Cyuwiecmeyem nu mexanusm, ucCnOAb3YemMblil 0714 HO020, YNMOOBL NOTIYUUMb CEPLEIHYIO
2apaRmuI0 moz2o, 4YMmMo Kaxcoas u3 KOMAHO pa3padomuurKoe 6epHO HOHUMAEm Kaxcooe u3
mpeboesanuil k paspabamuieaemomy umu I0?

16. Cywecmeyem nau coomeemcmeue mexicoy NIAAHUPYEMBIMU RPOPUAAMU  UCHO-
J1b3Yemo20 NepcoHana u Gaxmuuecku ucnonb3yemoimu?

17. Conposoancoaromcsa nau npogunu pazmepos I10 ona kaxcoozo odvekma npozpammHou
Konghuzypayuu éce epemsa papabomku?

18. Ouenusaemca u npocnexcueaemcsa JaU UCHONLIOGAHUE NAMAMU UEIEB020
Komnvilomepa?

19. Ouenugaemca u npocnexcugaemcsa Jau UCHOIL308AHUE NPOUIEOOUMETLHOCINU
uenegozo Kkomnvromepa?

20. Ilpocnexycusaemcesa nau ucnonviosanue kananoe B/B yeneeozo komnvromepa?

21. Cocmasnawomca au omuemsl NO AGAPUIIHLIM 3AGEPUIEHUAM RPOZPAMM NO
DPe3ybmamam mecmupoeanus, NPOCAeHCUAEMbIM 00 €20 3a8epuieHun?

22. Ilpocnexcusaemcsa nu npozpecc MeCMUPOSGAHUA 8 COAHHBIX NPOZPAMMHBIX KOMRO-
HeHmax u cCPagHUAEMcs i ¢ NAAHO8LIM?

23. Conpososrcoaromcea iu npouiu co0epiHcanusa 6epcuil/pedaKyuili no cemy epemenu

paspabomku?
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24. Hmeem nu gvicuias aOMUHUCMPAYUA MEXAHUIM OJi51 PEZYAPHBIX 0030p08 cmamyca
npoexkmoe pazpadbomku I10?

25. Cywgecmeyem iu mexanuzm, UCnOIb3yemblil 01 PeyiapHbIX MEXHUYECKUX 00MEHO08
UHpopmayueil ¢ 3aKazyuKom?

26. Ymanuuearom nu eedyuiue mMeHeoHcepsl NPOZPAMMHBIX PA3PAGOMOK 0 C80UX OUEHKAX
naana u cmoumocmu?

27. Cywecmeyem Ju MeXAHU3IM, UCHOIb3YEMbIL Oid KOHMPONA U3MEHEHUIl &
mpebosanuax k 110?

28. Cywiecmeyem ntu mexanuzm, UCHONAbIYEMbLIL 071 YRPAGIEHUA UMEHEHUAMU Koda?
(Kmo modicem enHecmu uzmeHenue u npu KaKux ycioeuax?)

29. Cywecmeyem 1u Mmexanusm O 2APAHMUU  MO20, YMO PEcPECCUOHHOE

mecmupoganue peanu3zyemcs 6 00A3ameabHoOM nopsaoke?

Yposens 3. "Onpegenernmsrit”

[Tpouecc cospanma IIO kak ¢ TOYKM 3peHUA yIIpaBlIeHUA UM, TaK U C
TOYKH 3peHUs IPOU3BOICTBEHHOM TEXHOJIOTUH, IIPOJOKYMEHTHPOBAH, CTaHjap-
TH30BaH Y WHTETPUPOBAH B CTAHAAPTHHIN (A1 JAaHHOM OpraHU3allMH) IIPOLECC.
Bce mIpoeKTHI HCHOIB3YIOT YTBEPXKAEHHYIO BEPCHIO IIpoliecca A pa3paboTKu U
conpoBoxxgenus I10. Onucanue mpomecca o6pasyeT HeOOXOAUMYIO ILIaTHOPMY
IJI eTo ycoBepureHCTBOBaHMA. [Ipu aTOM ycnoBuM CTaHOBATCA 3G GEKTUBHBIMU
SBOJIIOI[MOHHBIE ITePeXO/bI K IIepeOBbIM TeXHOJIOTHAM IIPOTPaMMUPOBAHHUS.

s mepexoma Ha ypoBeHb 3 HeOOXOZUMO: BBECTH POPMATBHBIE CTAH-
JaprsI Ha BCIO CO37aBaeMyl0 B XOZe Pa3pabOTKU [JOKYyMEHTAIIUIO; BBECTH
00s3aTe/IbHbIe HHCIIEKI[HH - WHCIIEKITUY CTAHOBATCSA MEXaHU3MOM IS pPeaju3a-
WY TapaHTUU KA4eCTBA; peajH30BaTh QOpMaJIBHYIO ITOJIHTHKY TeCTHPOBAHHA,
IIPHHATH COBEPUICHHBIE ABTOMATH3HPOBAHHBIE QOPMBI YIIPABIEHHA KOHPHTYPA-
LHAMH, yIOpaBIATs KaY€CTBOM HAYaTbHBIX paOor (aHamu3, IPOEeKTHPOBAHUE);
DEeryIapHO IPOBOAHTE y9eT H ayZHT IOTHBIX KOHQUTYpAIlUi TEKyIUX Pe3yJIb-
TaTOB Pa3pabOTKU; TOCTPOHTE POPMATBHYIO MOZE/Ib IIPHMEHAEMOH TeXHOJIOTHH
nporpammuposaryd. OpraHU3aluy, IpeTeHAYIoNe Ha YPOBeHs 3, OyAyT OTBe-

4aTh "na" Ha GOJIBUIMHCTBO CAEAYIOIHX BOIMPOCOB:

1. Cywecmeyem cneyuanbHo HA3HAYEHHBLI CREYUATUCH UIU KOMAHOA, OMEeM CHEeHHbLIL
3a ynpaenienue npozpamMmusim unmepgeiicom?

2. Cucmemnasn mexnonozus I10 npedcmasnena komanoe npoekmuposanus cucmem?
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3. Cywecmeyem nu ghynkuyusa zpynnot npoyecca TII?

4. Hmeem nu kaxcowtii paspadomuux IO uvacmuotii mepmunan unu paoouyro cmanyuio?

5. Cywecmeyem nu mpeodyeman npozpamma obyuenus TII ona npozpammmuvlx paspa-
oomuuxoe?

6. Cywiecmeyem nu mpedyemasn npozpamma odyuenus TII ona eedywyux uHcnekmopos
(cynepeuzopos) npozpammuuix pazpaoomox?

7. Cywecmeyem nu ¢popmansHas npozpamma o00OyueHUs, mpedyemas ONa 8eOyuiux
0030po6 npoekma u Kooa?

8. Cywecmeyem nu mexamuzm, UCHOAL3YEMbL ONA OUEHUBAHUA NPUMEHAEMBIX 6
OpP2AHU3AUUU MEXHOSI0ZUI O OMHOUIEHUIO K MmeM, KOmopule 00ujedocmynnot?

9. Hcnonv3yem iu 0aHHAA RPOZPAMMUDPYIOULAA OP2AHUZAUUA CIMAHOAPMUZO6AHHBLIL U 00-
KymeHmupoganuwlii npoyecc pazpavomku 110 6 kaxcoom u3 ceoux npoekmoe?

10. Cywecmeyem nu cmanoapmu3oéannas 0oKymenmauus npouecca paspaoomku I10,
ORUCHIBAIOUAA UCNOJIb308AHUE CPEOCHE PA3PAOOMKY U mecmuposanusn?

11. Cywecmeyrom nu cmamnoapmel, UCHOIb3YeMble NPU POPMUPOGAHUU COOEPHCAHUSA
onucwigarouiux xo0 paspadomku I10 ¢haiinoe/srcypnanog?

12. Ilpumensaiomca 1u Kakue-1ubo cmanoapmosl HpU HOOZ0MOBKE MECMOBbIX 6APUAHNOB
Komnonenm?

13. Iloooepircusaromen 1u cmanoapmal Ha conpoeolicoaemocms kooa I10?

14. Ilpumenaiomcea au cmanoapmol Ha 4e108€KO-MAUWIUHHBLIL UHmMeEPpelic 8 Ka)icoou u3
COOMEEemCmEyIOUUX RPOZPAMMHBIX PA3PaAdOmMoK?

15. Cobupaemca nu cmamucmuka no owiudokam ¢ npoekmax I10?

16. Ilpocnescusaromca nu 3aeepuieHus Oelicmeuil, GbIMEKAIOWUX U3 Pe3YNbMamos
npoeKmHuIx 0030p06?

17. IHpocnesxcusaromca nau 3aeepuieHus Oelicmeuil, GbIMeKAIOWUX U3 Pe3yIbmamos
K0008bIX 0030p08?

18. Cywmecmeyem nu mexanu3m, UCHOAb3YeMbl O UOCHMUPUKAUUU U PA3PEUieHUA
npooem mexHon02uu cucmem, Komopule eauawm Ha cozoasaemoe I10?

19. Cywecmeyem iu mexanusm, ucnonbv3yemolii 0711 nPoOIeM He3A8UCUMO BbI3bIEAEMBIX
UHmMeZPayUil U Mecmupo8anus, NPUGIEKUUX GHUMAHUE RPOEKMHO20 MeHeO cepa?

20. Cywecmeyem nu mexanusm, UCHOIL3YEMbl ONA OOCHUNCEHUA 2APAHMUDPOBAHHOU
coznacosannocmu co cmanoapmamu TIT?

21. Cywecmeyem 1u MexXaHusm, UCHOALIYEMbBLH 01 OOCHIUNCEHUA MPACCUPYEMOCHIU
Mmexncoy mpebdosanuamu K I10 u evicokoyposnesvim npoexmom?

22. Cywecmeyem iu MexXaHusm, UCHOALIYEMbLH 01 OOCHIUNCEHUA MPACCUPYEMOCHIU
MeHCOY 8bICOKOYPOBHEBBIM U OemanbHbiM npoekmamu I10?

23. IIposooamca nu enympentue 0630pul npoexma I110?

24. Cywiecmeyem nu mexanusm, UCHOIb3YEMblIl Ol YRPAGIEHUA USMEHEHUAMU NPOEKmA

1o?
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25. Cywecmeyem nu MexXanusm, UCHOIB3YEMbLI 0151 OOCHIUNCEHUSL MPACCUPYEMOCU
Mmexncdy oemanvhvim npoexmom IO u kooom?

26. Iloooepotcusaemesn n1u ROC1E006amMENbHOCY POPMATILHBIX 8ePCUTl 00beKma (M00Y/1)
no xo0dy pazpadomku?

27. IIposoosaimcesa nu 0630pwt kooa 1102

28. Cywecmeyem u MEXAHU3M, UCHONb3YEMbLl O YHNPAGEHUA KOHpuzypayueil
RPOZPAMMHBIX CPEOCHE, UCROTBL3YEMBIX 8 NpOUecce paspasomru?

29. Cywecmeyem nu mexanusm, UCROIbIYeMblil ONA 6ePUPUKAUUU MO20, YMO 00pa3lbl,
npogsepennvie Cnysycoonu I'apanmuu Kauecmea, deiicmeumenvno npeocmasisaiom npooeianHyio
paobomy?

30. Cywecmeyem nu MexanHusm, UCROIb3YEMbl O/l OUEHKU A0eKeAMHOCHU pezpec-
CUOHHO020 mecmuposanun?

31. IIposooamcesa au ghopmanvuvle 0030pbl MECMOBHIX 6APUAHMOB?

Yposers 4. "Ynpapigemsrit”

Opranmsanus ypoBHA 4 wKMeeT BHEIPEHHOH CHCTEMY Mep, OXBa-
THIBAIOIIYI0 M3MEpPeHMS He TOJIBKO XapaKTePHCTHK CTOMMOCTH U IIJIAHOB/CpO-
KOB/IIPOM3BOZUTEIBPHOCTH, HO M XapaKTEPUCTHK KadecTBa CO37aBaeMOTO IIPO-
IoykTa. BBogurca mporpamma Mep mo BHezpeHwuio cucteMsl Metpuk I10. Ilep-
BUYHBIMU METPUKAMU fABATCA Te, KOTOpble B TOM WJIM WHOM BHJE IIO3BOJIAIOT
M3MEepUTh 00BeM IIpOAeNaHHOH paboTsl (00BeM KOJa, IIPOLIEUIETO TeCTHPO-
BaHMe, 00BEM COTIacOBaHHBIX crenudukanuit u np.) OpraHusanuy ypoBHs 4
M3MepAIOT XapaKTePUCTUKU IIPOIecca pa3paboTKU COBMECTHO C XapaKTepPHUCTHU-
kamu co3zaBaemoro I1O (3aTpaTsl BpemMeHM Ha KaXABIH IIAr pa3paboOTKH, 3aMe-
yeHHbIe flepeKTsI IO I1araM, Ha KOTOPBIX UX BHECIU B Pe3yJIbTaThl pPa3paboTKH).
B opranmsanuax ypoBHs 4 Bcerga ects rpynma ['apantun Kauecrsa [Ipogyxkra. B
ZOTIONTHeHHe K BOIIPOCaM YpOBHeH 2 m 3, opraHu3alusd, IpeTeHIylomas Ha

YPOBEHB 4, OTBETHT IIOJIOXUTEIBHO Ha OOJIbIIee YHCIO CAEAYIOIWHX BOMPOCOB:

1. Cywiecmeyem nu mexanuzm, UCHONAbIYeMbll ONA cledyem GHEOPAMb HOGble MEXHO-
JlocuuecKue KOMROHEHMbL 6 npouecc paspadomku?

2. Cywecmeyem 1u MeXaHusm, UCHOJIb3yemblil 011 YAPAGIEHUA U NOOOEPIHCKU GHEOPEH U
HOGbIX MEXHON02UYeCKUX KOMnonenm?

3. Ilpumenaiomcen 1u cmanoapmol Ha GHYMPEHHUE NPOCKMHbLE 0030pbl?

4. IIpumenatomesa 1u cmanoapmel Ha 6HymMpeHHUe 0030pbl Koda?

5. Hpoexmupyromcsa u cpasnuearomca au ¢ YaKxmuyecKumu npoeKmuvle omuoxku?
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6. IIpoekmupyiomca u cpasHuearOmca au ¢ paKmuuecKumu oumudKy 6 Kooax u mecmax?

7. H3mepalomea u 3anucviéaromces au NOKpulmus 0030poe npoekma u Kooa?

8. H3mepaiomcea u 3anucvléaromca au NOKPbIMUs mMecmos Ha Kax)3coou ¢aze ynxkyuo-
HAIbLHO20 mecmupoganua?

9. Iloooepitcusaemesn au conpoeoIicoaemas U KOHmpoaupyemas 6a3a OaHHyIX 0 npoyecce
6 meueHue écezo npoyecca?

10. Coouparomcs nu oannsie 0630p06 6 X00€ AHAIUZUPYEMBIX RPOEKMHBIX 0030p08?

11. Ananusupyromcsa nu oanHsle 006 owIUOKAX U3 0030pP06 KOOA U mecma 0711 onpedeeHus
8EPOAMHO20 pacnpeoenenus U XapaKmepucmuk ouudox, ocmaguiuxca é papadomee?

12. Ananusupyromca au owudKu 0na onpeodeeHus ux nPUYUH, C6A3AHHBIX C NPOUECCOM
paspabomku?

13. Ananusupyemca nau ygpghexkmuenocms 0030p0oe 01sa Kaxcoou papadbomku?

14. Ananuszupyemcsa nu npou3so0umenbHOCMy pa3padomMyuUKos 01 KaAHC0020 uiaza
O0CHO6HO20 npoyecca?

15. Cywecmeyem nu MmexaHu3m, UCRONbIYEMbLI ONA NEPUOOUYECKO20 OUEHUBAHUA
npouecca paspadomKu u peanu3ayuu HAOeHHbIX YaAyUeHun?

16. Cywecmeyem nu ¢hopmanvHulili AOMUHUCHMPAMUGHBLI NpOYecc 0711 OnpedesieHus
mozo, agnaemca au npomomunuposanue gynxkyuit II0 coomeemcmeyioueii uacmoio npoyecca

paspabomku?

Yposers 5. "Omrammsanms”

3ech yIpaBleHHe IIpoljecca paspaboTKu 00ecledyuBaloT OOpaTHYIO
CBSI3b JJIS COBEPIIEHCTBOBAHMUA XapaKTEPUCTHUK B JIIOOOM HAIpaBIeHUH, TaK Kak
cymecTByeT (pyHIAaMeHT I 3TOrO: BHEJpPEeHHAas CHUCTEeMa METPUK, OXBaThI-
BAIOIIAs BCce HeOOXOAMMBIe XapaKTepUCTUKH IIpoIiecca pa3pabOTKU U pe3ysIbTaTa
paspaborku. OCHOBHOe BHUMaHUe PyKOBOACTBA COCPENOTOYEHO HA HEIPEepHIB-
HOM TeKyllleM COBEPLIEHCTBOBAaHUM TEXHOJIOTHYECKOTO IIPOIlecCca, OCHOBAHHOM
Ha MeTpukax. VIMeercs BO3MOXXHOCTh IIOCTOSHHOTO M IjeJIeHAIIPaBIeHHOTO
ynyumenus (ontuMusanuu) npouecca paspaborku I1O. Ocuosusle BOmpocsr

cemyomue:

1. Cywecmeyem 1u mexanusm, UCHOIBIYEMbLI 0N UOEHMUDUKAYUU U 3AMEHbL
ycmapeguiux mexHoa102uuecKux Komnonenm?

2. Cywecmeyem nu MeXanHu3mM, UCROIb3YEMbLIL 01 AHAU3A RPUYUH NOAGTEHUSA OUWUOOK?

3. Paccmampueaiomca iU NPUYUHBL NOAGIEHUA OWIUOOK 0711 ONpedeleHus U3MeHeHul
npouyecca TIl, heo6x00umo20 0na npedomepawieHus UMEHHO MAaKux Ouudok?

4. Cywecmeyem 1u MexanusM, UCROAb3YEMbLI 0711 UHUUUAIUZAUUU Oeiicmeull,

HANPAGIEHHBIX HA nPedomepauieHue ouudoK?
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Ha manHOM ypOBHE MCIOIB3YIOTCA O0sIee GOopMaIbHble aHAINU3bI JAaHHBIX

006 omubKax ¥ CTOMMOCTH, COOPaHHBIX BO BpeMs X0/a Pa3pabOTOK, paBHO KaK U

BBe€HNE MCYEPIIBIBAIOIIETO dHa/JIN3ad IIPUYMH ITOABJIE€HHNA OIIHOOK H ncciaemo-

BaHUA CIIOCOOOB UX IIpeOTBPAIleHMU.

44. OmnucaHue nponeccoB pa3paboOTKH

Ba3oBbie 1 0011e BUABI AeATEJILHOCTH

MO,I[GJ'IB OIMMCBIBACT IMPONLECCHI, KOTOPbLIC OpPraHu3alusa HCIIOJB3YET IJid

HpI/IO6pCTCHI/I$I, IIOCTAaBKH, p8.3p8.6OTKI/I, HUCIIOJIB30BaHMUAA, Pa3BUTHUA n

conpoBoxaeHus 110, u BUIbl NeATENBHOCTH, XapaKTEPU3YIOIINE CTENEHD 3PEIOCTH

OTUX MMPOLCCCOB. BI/II[I)I JACATCIIBHOCTH ACJIATCA Ha 0a30BbIE U 06HII/IG BUBI.

bazoBrie BUJBI ACATCIBPHOCTHU ABJISAIOTCA 00s3aTeNbHBIMU U CTpYyHIIUpOBaHbI

B IIITH KaTerOpI/Iﬁ .

>

KontpaktHas kateropusi (Customer — Supplier) cocToMT U3 BHUIOB
NEeSITENIbHOCTH, HENOCPEACTBEHHO BIIUSIFOLIUX Ha 3aKa34yMKa,
MOAJICPKUBAIOT Tpoliecc pa3pabotkum u mnepemaun [1O 3aka3zumky u
00ecnednBaOT BO3MOXXHOCTh €r0 KOPPEKTHOTO UCIIOJIb30BAHHUS.
Nukenepuas kareropus (Engineering) cocTOUT U3 BUIOB JIEATEIHHOCTH,
KOTOpBIE HEMOCPEICTBEHHO OIPENEISIOT, PEN3yIOT W/WIH TIOAEPKH-
BatoT [1O u JoKyMeHTaIuIo 1Jid Hero.

Ynpasienueckas kareropusi (Management) COCTOMT U3 BUJOB JI€ATENb-
HOCTH, KOTOpBIE OIPEACNSIIOT BCE AaCMEKThl YIPABICHUS MPOCKTOM U
UCIOJIB3YIOTCS JJI1 KOOPAMHALIMK PACX0Jla PECYPCOB M YIPABICHUS MMM,
g yopasieHust npousBoictBoM [1O wnm mpepocTaBieHHs YCIyTH,
yIOBJIETBOPSIONICH 3aKa3unKa.

BcenomorarenbHasi kareropusi (Support) COCTOMT W3 BHUIOB JI€ATENb-
HOCTH, KOTOpbhIE 00ECIEUNBAIOT CaMy BO3MOXKHOCTH 3()()EKTUBHOU peau-
3allMd OCHOBHBIX IPOIIECCOB MPOEKTa U MOJICPKUBAIOT MX IPOU3BOIM-
TEIbHOCTb.

Opranu3zannonHas kateropust (Organization) COCTOUT U3 BUJIOB JICATEIb-
HOCTH, KOTOpBIE OIPEIENSIOT e OpTaHU3ald U (HOPMHUPYIOT METOJIBI
YIpaBIIeHUs, HEOOXOMUMBIC IS TIOBBIIICHHUS KadecTBa HCIIOIH30BAHUS

pecypcoB u coznaBaemoro [10. Obmue BUabI AeSITEIBHOCTH MPUITOKUMBI K
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mo0oMy Tpoleccy M HYXHBI JUISL YOpaBIEHUS UM U yIydIICHUS

XapakTepUCTHK €ro  BhIMONHEHUA. OOmue BUIBl  JEATEIBHOCTH

00BEIMHEHBI B TPYIIILI U YPOBHU 3PEIOCTH.

Peanm3amust TONBKO 0a30BBIX BHUAOB JICATECIBHOCTH B IPOSKTE MOXKET
MPEICTaBIATh CO00M TOJMBKO MEPBBIN IIAar B 00ECIIEUEHUU 3PEOCTH, XOTS OHH U
o0ecnevnBaroT HEOOXOAUMYIO (DYHKIIMOHATEHOCTD ISl BHITIOJTHEHUS TIPOEKTA.

[ToBpIlIEHNE 3PENOCTH MPOIECCOB BBIPAXKAECTCA B TEPMHHAX YpPOBHEH HX
3peNOCTH W Hamuuusg OOMIMX BHIOB JEATEIBHOCTH. YPOBEHb 3pPEIOCTH
obecrieunBaeTcss HaOOPOM TPyHI OOMIMX BUAOB JCATCILHOCTH, OMPEICIISTIONINX
KayecTBO pealu3aliy MpPOIECCOB COBMECTHO ¢ 0a30BBIMU BHUJAMU ACSTEIHLHOCTH.
YPOBHU 3peNioCTH — pallOHANbHBIA MyTh MPOTPECCHUBHOTO YIYYIIEHUS BCETO
nporiecca.

KaxxnoMmy Buy JeATCIBHOCTH TIpHCcBawBaeTcsl uacHTHuUKaTop. s
0a30BbIX BU10B 3TOT uaeHTudukarop umeet ¢popmatr KILHIL.HB, roe

» KII — kareropwus mporecca,
» HII — nHomep mporiecca BHyTpH KaTeropuu,
» HB — HOMep BHJIa IeATEILHOCTH BHYTPH KaTETOPHH WM YPOBHSL.

st obmero Buma AeATEIBLHOCTH HACHTH(PHUKATOpP mMeeT dopmar BHUA:
HY.HY.HB, riue

» HY — HoMep ypoBHS 3peiocTH,
HY — Homep rpynmsl 11 ONpeeéHHOrO ypOBHs,

HB — HoMep BHUza AeSITENbHOCTH BHYTPU KaTETOPUH MU YPOBHSL.

YV V V

ba3oBbie BHABI 1eATEIbHOCTH

ba3oBble BUuABI ACSATEIBHOCTHU AEIATCS Ha MSITh KAaTETOPUI:
CUS — KonrtpakTtHas

ENG — UnxenepHas

MAN — Vnpasnenueckas

SUP — BcriomorarenpHas

YV V. V V V

ORG — OpranuzanuoHHas

OmnucaHne KaxIOW W3 KaTeropuid TMPOIECCOB COCTOUT W3  OOIIeH
XapaKTePUCTUKU W KPAaTKUX aHHOTALMK BHJIOB JEATEIBHOCTH MPOIECCOB 3TOM
KaTeropuM, COCTOSIIMX M3 CBEJCHUN O HA3HAUCHUHM KaXKIOTO BHUAA, OMHCAHUS
XapakTepa ero B3anuMOJCUCTBUS C IPYTUMH BHIAMU JISATSIBHOCTH U CBEJICHUN 00

YCIIOBHUAX Ha4dajla U 3aBEPIICHUSA €0 BBIIIOJTHCHUA.
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» KonTpakTHas kateropus npomeccon (CUS)

DTa KaTeropusi COCTOMT M3 TMPOILECCOB, CBSA3aHHBIX C 3aKa34MKOM
HEMOCPEACTBEHHO, TOJICPKUBAIOIINX Mpolecc pa3padotku u mnepenadn 110
3aKa349MKy U 00ECIIEYMBAIOIINX BO3MOKHOCTh €r0 KOPPEKTHOTO UCTIOIH30BAHUS.

K nanHo#t kaTeropuu OTHOCATCS CHEAYIOUINE MPOLECCHI:

» CUS.1 I[IpuodGpereHue NpoayKTa WiM yCayr

Lenpto mpuoOpeTeHHs TNPOAYKTa WM YCIYT SBISETCS BBINIOJHEHHE BHJOB
JESITENIBHOCTH, OCYLICCTBISIEMBIX 3aKa34MKOM JJIsl TIONMYYEHHsl MPOJAYKTa HWIIM YCIYTH.
Bugp! nesTenbHOCTH, OTHOCSIUECS K JAHHOMY TIPOLIECCY, BKITIOYAIOT B ce0s OnpeieicHue
HEOOXoaUMOCTH  (W/MiKM  11e1ecoo0pa3sHOCTH) TONYYEHHUs] TPOJAYKTa WM  YCIYTH,
paccMOTpeHHe MPEUIOKCHUH, BBIOOP TIOCTABIIMKA U IPUEMKY POAYKTa/yCIIyTH.

CUS.1.1 Unentuduxkanus nmorpednocTu. MnenrndunmpoBaTs NOTPEOHOCTH B
npuoOpeTeHny,  pa3paboTrke  wiaum  coBepmieHcTBOBaHWMM  I10.  CoorHectH €
1€J1eCO00Pa3HOCTHIO U LEJIIMU OPraHU3aLHH.

CUS.1.2 Omnpenenenue TpedoBanuid. IloaroroButs TpeGOBaHUS K cUCTEME U
[10, ynoBneTBOpSIONINE yCTAHOBIEHHOW MTOTPEOHOCTH.

CUS.1.3 Omnpeaesienne crpaterud npuodperenusi. Paspaborats crpareruto
nproOpeTeHNS NPOIYKTa, BKIIOYAIOLIYIO:

e AHanu3 PHCKOB MOKYNKH/Pa3paboTKH (TOTOBBIA MPOLYKT, CaMOCTOSTEIbHAsS

pa3paboTKa, pa3paboTKa 10 KOHTPAKTY, COBEPLICHCTBOBAHHUE CYIICCTBYIOIICH
CHUCTEMBI).

e  Crparerust npuoOOpETCHHUS.

CUS.1.4 IloaroroBka 3ampoca Ha mnpemIoxkeHue. [loAroroBuTs 3ampoc K
TEHIEPHBIM MPEIJIOKECHUAM, BKIIOYAIOIUM TpPeOOBaHUS MO NPUOOPETCHUIO U IUIaH-
rpaduk MmpoekTa.

CUS.1.5 Bpi0op nocraBmmka. BriOparh mocraBIIMKa HPOLYKTa/yCIyrn Ha
OCHOBE OIIGHKU TEHJIEPHBIX MpeAoKeHu (¢ y4ETOM OMbITa MPOILIBIX B3aUMOJICHCTBUI C
W3BECTHBIMU MOCTABIIMKAMM), BO3MOYKHOCTEH M MPOYHMX (PAKTOPOB, XaPaKTEPHBIX IS
MPOEKTA.

Ilocne evibopa nocmaswuxa 3axmouaemcs koumpaxm (cm. CUS.2). CUS.2
3aki04eHre KOHTpaKTa.

Lenpio mporeccoB 3TOM KaTeropwH SBISETCS pa3pabOTKa KOHTpPaKTa, TOYHO H
OJTHO3HAYHO BHIPAKAIOIIETO OXKUIAHUS H OTBETCTBEHHOCTH CTOPOH.

CUS.2.1 PaccmoTpenne KOHTpPakTa meped mnoanucanueMm. Paccmorpers
KOHTPAKT TepeJI €ro MOJINUCAHIEM, Yo 00bIYHO GKIIOHAEn:

° OH@Humb CMbIC]I KOHmMpakma u mpe608aHuﬂ 8 HEM.
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o Oyenumv 803MOXNCHBIE PUCKU.

o Oyenumsv coomgemcmesue KOHMPAKmMa Cmpame2uu Op2aHU3ayuU.

o Oyenumb 3awumy KOHGUOESHYUATLHOU UHDOPMAyULL.

o Oyenumsv mpeb08aHusl, OMIUYHBIE OM NEPEOHAUATILHO 8bICNABIEHHBIX.

o  Oyenumsv  CHOCOOHOCMb  UCNOJIHUMENS — BLINOIHUMb — MPebO8aHUs.
KOHmMpaxma.

o Vemanosums omeemcmeeHHOCHb 3 pabomy cyonoopaouuKos.

o Onpedenumsb MmepMUHOI02UIO.

e Oyenumsv CHOCOOHOCMb 3AKA3YUKA BLINOIHUMbL 0083aMenbCmea  Nno
KOHMpPAaxkmy.

CUS.2.2 3akioyeHue KOHTPAKTa, KOTOPBHIH OOBIYHO BKIIOYAET: MJIaAH
nOCMasKu NpooOyKma, NOpsA0OK ONJIAMblL, KpUmepuu 20mMOSHOCMU NPOOYKmMa K coaue;
npoyedypsl 6HeceHus USMEHeHUll 8 MpeO08aHUsA 3aKA34UKA, Npoyeoypvl paccMompeHusl
MmpeboBaHull 3aKA3YUKA NO MOHUMOPUHSY Kauyecmea pabom/npooykma; npoyeoypul
paccmompenus npoodneM, BblAGIeHHbIX 3aKA3YUKOM, pPOb 3aKA34uxka 6 paspabomke u
CONPOBONCOEHUU NPOOYKMA, Pecypcwyl, NPeooCmasisaemvle 3aKaA34UKOM, onpeoenaioujue
Cmanoapmul u pyKogoosauue OOKyMeHmbl, mpedoB8aHus N0 Cepeucy i CONPOBOICOCHUIO.

CUS.2.3 Onpenenenne uHTep(eiicoB ¢ HE3aBUCMMBIMU  areHTaAMM.
OmnpenenuTh OTHOLICHHS 3aKa3udka W TIOCTABIIMKA K HE3aBUCUMOHN BepU(HKAILNY,
cepTH(UKAINK U TECTUPOBAHUIO, U IOKYMEHTUPOBATh UX B KOHTPAKTE.

CUS.2.4 Onmnpenenenne uHTepdeiicoB ¢ cyomoapagunkamu. OnpenenauTtsb
OTHOIIIEHUS 3aKa34MKa U MOCTABIINKA K TPETHUM JIMIAM, TAKHM KaK CyOIIOAPSTIUKH.

» CUS.3 Upentnduxanus TpeGoBaHMil 3aKa3unKa.

Henwsio mueHTH(GUKAIMH TpeOOBaHWN 3aKa3uMKa SIBIICTCS YIIpaBICHHE COOpPOM,
00paboTKOM ¥ OTCIICKWBaHWEM TpPeOOBAaHWN ¥ 3alpOCOB 3aKa3uWKa Ui JIYUIIero
ITOHUMaHUS TOTO, YTO UMEHHO €T0 (3aKa34yrKa) yIOBJICTBOPHUT.

CUS.3.1 TIlomyyenme TpeOOBaHMII W 3anpocoB 3aka3uymka. [lomyuurts
TpeOOBaHMS W 3ampOChl 3aKa3uyuKa MyTEM MPSAMOr0 B3aWMOJEHCTBHS C HUM M OIpoOca
OyIyuiux moiib30BaTelNell, a Takke aHann3a OW3HEC-TPOIECCOB 3aKa3unKa U ero OM3Hec-
MPEIJIOKEHUS Ha MPOEKTUPOBAaHUE U Pa3paboOTKy TpeOyemMoil eMy CHUCTEMBI M TPOYUX
JOKYMEHTOB, HECYIIUX B ceOe TpeOOBaHUs 3aKa3uuKa (CTaHIApTOB €TO U €ro MpeAMETHON
obnacTy,...)

CUS.3.2 BrisicHeHHe 0:XKUAAHMIT 3aKka34yMKa. /(151 yTouHEHMs Hy K U 0KUJaHUH
OyayIuX Noib30BaTesel cuenaTh 0030p X TpeOOBaHUH U 3aIIPOCOB.

CUS.3.3 HndopmupoBaHue 3akazyuka o Xxoae pador. Hudopmuporarsb

3aKa34MKa O COCTOSHUHU paboT MO pea3aliy ero TpeOOBaHUiH U 3aIPOCOB.
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» CUS.4 OcymecTBiIeHHE COBMECTHOI OIIEHKH JeSITETbHOCTH

Lenpio 3TOr0 BUAA ACATEIBHOCTH SBISETCS oOecleueHre eANHOTO C 3aKa3YuKOM
MOHUMAaHUSl COCTOSIHUS BBIMOJIHEHUS! MPOEKTa W TOTO, YTO AOJDKHO OBITH CAENaHo A
cozfanus Takoro [10, KoTopoe yAoBIETBOPSIET €ro TpeOOBAHUSIM.

CUS.4.1 IlpoBeaeHue COBMECTHOIO ayAuTa U KOHTPoJadA. OnpenennTb, Kakue
BUJIBI U KOT/a (AaThl WM YCIOBHUS/COOBITHS) Oy IyT OCYIIECTBISATHCS.

CUS.4.2 IloaroroBka K ayauTy U KOHTPOJIO 3aKa3uyumkoM. [1oAroToBHUTHCS K
ayJMTy W KOHTPOJIO 3aKa3YMKOM BBIMOJNHEHUs TpoekTa. JlIs 3Toro Hamo crenaTh
clemayroIee:

e Vmounumbs nHasHaueHue KOHMpOJisL.

®  Vmounums cnucok nposepsiemuvix pabom.

o VmouHums dscenaemvili pe3yibmam npoeepKu.

o Vemanosums u coenacogamv niaH-epaQux npoeepox.

o Cocmasumsb CHUCOK YUACHHUKO8 NPOGEPOK OM 3AKA3YUKA U Om
UCTIOIHUMENA.

o Vcmanogums no0xoobl K 8bIAGICHUIO U PeUleHUI0 NPooieM.

o Coenacosamuv Heobxo0uMble YCA08UsL NPOBEOEHUSI NPOBEPOK.

CUS.4.3 IIpoBeneHne COBMECTHOT0 KOHTPOJISI, OCYIIECTBJISEMOro PyKOBO-
ACTBOM opranm3amuu. [IpoBOAMTE peEryiApHbIE COBMECTHBIE MEPOIPHATHS TIO
00eCIeYeHNI0O M BBHIMOJHEHUIO KOHTPOJSA, OCYLIECTBISIEMOTO PYKOBOJCTBOM B LEISX
aTTeCTallH:

®  coomeemcmesus npeodioHCeHuti mpeOo8aHusM,

®  COOmMBEMCmMEUs COCMOSIHUSA NPOEKMA NAAHY-2PADUKY,
®  gLINOJHeHUs NIaHa-epapuxa,

®  ynpasneHusi pucKamu,

®  COOmMBEmMCmauUs CMaHOapmam BbINOIHAEMbIX padbom,
®  20MOBHOCMU K CLEOVIOWUM CINAOUIM PA3PAOOMKUL.

CUS.4.4 IIpoBeaeHHe COBMECTHOT0 TEXHHYECKOro KOHTpoJdA. IIpoBoguth
PEryjIdpHBIC COBMCECTHBIC MEPOIIPUATHA TEXHUYECKOTO KOHTPOJIA IJid aTTeCTaluun
TEXHUYECKOTO COCTOSIHMSL ~ pa3pabaThIBAEMOTO 1o 51 ero COOTBETCTBUS
JOKYMEHTHPOBAaHHBIM TPEOOBAaHUSIM 3aKa3uuKa.

CUS.4.5 ObecnieueHue nMpuéMKH padoT 3akazunkoM. O0ecrieunBaTh 3aKa3unKa
HEOOXOIAMMBIMH MaTepHajaMH II0 OIIeHKE TMPOIYKTa, CBOEBPEMEHHO MPEIOCTaBIL
cBuzaerenbcTBa Toro, 49to IIO cooTBeTcTByeT craHAapTaM W CHeUU(UKAMUSAM H

YAOBIETBOPSIET KPHUTEPHSIM TPUEMKH, OTOBOPEHHBIM B KOHTpakTe. JOmom  6ud
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desmenbHOCMU ~ MoJicem — 6KIoYamv @ cebs  mecmupoganue  3aKa34uKom
paspabamvieaemozo 110.
» CUS.5 MocraBka n nHcTaJLIsINKA pazpadorannoro IO

Lenpto 3TOro BHAa JCSITENBHOCTH SBISETCS OQOPMIICHHE, IIOCTaBKa H
uactauisnus  [IO Ha o0bekTe 3aka3uMka u  obOecriedeHne ero  3((HEKTUBHOTO
WCTIONB30BaHMsI M XpaHeHUs. ba3oBble BUIBI [JESITEIBHOCTH B JaHHOW KaTeropuu
MIPOLIECCOB BAXKHBI JJIS IO AepKkaHus Tpedyemoro kayectna [10.

CUS.5.1 ®opmupoBanne TtpedoBanuii k uHcTawasuun. CdopMupoBarb
TpeboBaHMsl K OQOpMIICHHIO, TOocTaBke H WHcTtawsimuud [10, Bkimovas B HUX 1O
HEOOXOJMMOCTH CIIeAyIoIIee: ceedenuss o nocumene I10; nepeuenv conpogodxcoarowert
OoKyMenmayuu, OaHHvle 00 ABMOPCKUX NPABAX U TUYEHIUPOBAHUU, NOPAOOK XPAHEHUs
OCHOBHOU U 3ANACHLIX KONULL, YCI08UA KONUPOBAHUS, Hauboaee 8adxicHvle mpeboeanus no
bezonacHocmu u 3auume UHGOPMAYUU.

CUS.5.2 IloaroroBka o0bekTa K MHcTadasinuu. [loarotoBuTs 0O0BEKT
3aKa3zuuka K uHctawsinuu 110.

CUS.5.3 Odopmienne I10. Iloxrorosure I[IO wu  compoBoXIaroUIyro
JOKyMEHTauuo (BKIodas (GopMyssip M CHMCOK M3MEHEHHUH) K OTHpaBKe 3aka3uuky. /10
coz0aémcest ¢ nomowvio euda oessimeavrnocmu SUP.2.6.

CUS.5.4 TIlocraBka IIO. Ilepenars 3akazunky 11O B cocTaBe, onpenenéHHOM B
T3 Ha BBIIOTHEHUE MTPOEKTA.

CUS.5.5 Bepudukanusa noayuyenuss 3akazuumkom I1O. YapocroBeputrbcs B
KOPPEKTHOM M IIOJHOM TMOJYYEeHUH 3aKa3udKoM IocTaBieHHoro emy I1O, Bkirouas
nepeiaHHyI0 YIIaKOBKY, HHCTPYKIIMH 110 TIOCTABKE M COMPOBOKAAIOUIYIO JJOKYMEHTAIHIO.

CUS.5.6 MHucramnsauus I1O. Uucrammuposars 10 Ha o0BekTe 3aka3dMka,
JOKYMEHTHPYS NPEANPHHSATHIE Aard U UX Pe3yJbTaThl.

CUS.5.7 PernameHTtauusa W BbINoJHeHHe mpouexayp Xxpanenus II1O.
OmnpenenuTh ¥ 00ECHEUUTH BBITIOJIHEHHE MPOIEAYP AalbHEHIIEr0 HCIOJIb30BAHUS U
xpanenus [10 u conpoBoskaaromieil ero J0KyMEHTalluH, BKIIF0Yas

o [lepedauy 6 apxus nepsvix KOnuli Ko0a u OOKYMEHMAyuu Ha CIy4ai ux
ympamul.
e  Boccmanosnenue 110 u O0OKyMeHmayuu 6  cayuae  ux
ympamol/HeKoppeKmHou nepedayil.
®  Mepul bezonacHocmu u 3auumsl UHGOPMAayUL.
» CUS.6 ConpoBoxaenne pynkunonuposanus [1O

Lenpto 3TOrO0 BHIA HESTENBHOCTH sABIsIeTcs obecmedeHue 3(QQGEKTUBHOM

skcrtyatanuu [10 B TeueHun 00yCIIOBIEHHOTO JOTOBOPOM/KOHTpaKkToM cpoka. Ilpu stom

noapaszymeaetcs, 4to 110 yxe Obuto MHCTaIMUpOBaHO Yy mojib3oBateneit (cm. CUS.S) u
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(YHKUMOHUpYET KakK 4yacTb oOmieil cuctembl. Takke moapa3zyMmeBaercs, 4yTo 3a pabouee
COCTOSTHHE CHUCTEMBI OTBEYACT CICIMalbHO HA3HAUYEHHBI CHUCTEMHBIH omepaTop, U cama
cHCTeMa SKCIUTyaTUPYeTCsl TIepCOHAIOM 3aKa3uuka. Llenb ympaBiieHHs KOPPEKTHPOBKOM
ITO B mpouecce ero skcruryatanuu onpenencHa B ENG.7. BXogHbIMH JaHHBIMH 3TOTO
mporecca MoryT ObITh TpeOoBaHus K kadecTBy [10, onpenenéHHbie BUIOM ACITEIBHOCTH
ENG.2.1.

CUS.6.1 Onpenenenne 3IKCIIYaTAIIMOHHBIX PHCKOB. OmpenensTs U Tpe-
AOTBpaliaTb PUCKH, OTHOCAIIUECA K OIKCIUTyaTalluhd CHUCTEMbI, TAKHMEC KaK IIPHUPOIHBLIC
SIBIIEHUS], OTKa3bI anmnapartypsl win [10 win cetn.

CUS.6.2 OnepanuonHoe TecTupoBanue. OCyIIECTBUTH ONEPAITMOHHOE TECTHPO-
BaHWe Kaxgond Bepcuu [1O, moka3piBas €ro COOTBETCTBHE CIEIU(PHUIIIPOBAHHBEIM
KPUTEPHSIM.

CUS.6.3 Ixcrmuyatamusa I1O. DkcmryatupoBats [IO B COOTBETCTBHH C €T0
Ha3HAYCHHUEM U CTienu(UITUPOBAHHBIM 00pa3oM.

CUS.6.4 Pemenne onepanuoHHBIX NMPo0GJeM. BeIABIATE, JTOKyMEHTHPOBATh U
paspemaTh TpoOJIEMBbl, BO3HUKAIONINE TPU COMPOBOXKACHWU (yHKIMoHUpYtomero [10
(po0eMbl, BOZHUKAIOIIUE Y OIIEpaTopa, a He Y MoJb30BaTeNei ).

CUS.6.5 Peaknusi Ha 3anpocbl moJb3oBaresneid. [IpuHMMaTe 3ampocsl
noJb3oBateneii, orHocsamuecs K [10, mOKyMeHTHpOBaTh WX W TOMOTaTh B pa3pelICHUU
BO3HHKAIOLINX Y TONb30BaTeIel mpodiem.

CUS.6.6 Pa3padotka M JOKYMEHTHPOBAaHHE BpPEMEHHBIX pelIeHHId.
PazpabarbiBaTh BpeMEHHBIE PELICHUS B CIIydasX, KOT/Ia IOCTOSHHOE PELICHUE MPOOIeMbl
HE MOXET OBIThH MMpEeAJIOKEHO CBOCBPEMEHHO, MJOKYMCHTUPOBATH UX WU JOBOAUTH 10
CBEJICHUS I10JIb30BATEIIEH.

CUS.6.7 Mounutopunr padorocmocodoHocTu  cucrembl. ObecrneunuTsh
BO3MOXHOCTH PETYJISIPHOTO MOHUTOPUHTA pabOTOCIIOCOOHOCTH CHCTEMBI.

» CUS.7 Hoaaep:kka nojab3oBareJiei

Llenpro 3TOTO BHAA NEATENFHOCTH SBISIETCA MPENOCTaBIeHHEe HEOOXOANMBIX (WU
ke TIPOCTO JKENATEeNbHBIX) KOHCYIbTalMA W TIOMOIIX TIOJH30BATENSIM B PEATbHOM
MacmTabe BpeMeHH B Iporiecce dkcruryatanuy umu [10.

CUS.7.1 OO0yuyenue moJb3oBaTeeii. OOeCIeUnTh IOIB30BATENCH HEO0XO0-
JUMBIMU UM YI€OHBIMHU MTOCOOHMSIMH M TIPOBECTU KYPC IO X OOYYEHHUIO C TeM, YTOOBI OHU
cMori 3G peKTUBHO dKCIuTyaTrposats [10.

CUS.7.2 Ooecneuyenune conpopoxiaenusi I1O. ObGecneuuts ycinoBusi, IpH
KOTOPBIX TI0JIH30BATENh CMOT OBl A((EKTUBHO BBISBIATH MPOOJIEMBI, BOZHUKAIOIIUE Y HETO

B XOJ€ OKCILUTyaTalluv U MOJIy4aTb IOMOIIb B UX Pa3pCIICHUH.
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CUS.7.3 MOHUTOPHMHI NPOM3BOAUTENBHOCTH. OCYIIECTBIATE MOHHMTOPHUHT
npousBoauTensHocTH [10 ¢ 1enbio BRISBICHUS cIa0bIX MECT B ero ()yHKIMOHUPOBAHUH.

CUS.7.4 Uucranassuusi HOBBIX Bepcumii. [Ipy HeoOXoAMMOCTH IIaHHPOBATH,
TECTUPOBAaTh U MHCTAJUIMPOBATh HOBbIE Bepcuu U Boimycku 110.

» CUS.8 OmnpenesneHue ya0BJIeTBOPEHHOCTH MOJIb30BaTEIEH

Lenpto 3TOro BHAa MAEATEIBHOCTH SBJSIETCA OIpPEIEeIEHHE YPOBHS YJIOBIIE-
TBOPEHHOCTH TOJIb30BaTeNeH moydeHHsIM [10 1 yciryraMu 1Mo ero COrmpoBOKICHUIO.

CUS.8.1 Onpenesienne ypoBHsI YA0OBJIETBOPEHHOCTH MoJb3oBaTessi. Omnpene-
JIUTH 3TOT YpOBeHb Noiay4yeHHbIM 110 1 yciayramMu 1o ero cCOnpoBOXKIACHUIO IyTEM aHaIN3a
JAHHBIX O pe3yJbTaTaxX €ro AKCIUTyaTaluH, a Iph HEOOXOAWMOCTH — IyTEM OMPOCOB U
HCCIEI0BaHUN.

CUS.8.2 CpaBHeHue ¢ KoHKypeHTamMu. CpaBHUBATh yPOBCHb BHITIOJHEHUS
TpeOOBaHMIA MOTF30BATENEH C MTOTy9aeMbIM y KOHKYPEHTOB.

CUS.8.3 Ily0umkanus cBeleHHi 0 BBINOJHEHUH TPeOOBaHMIT NOIb30BaTeIei.
PacnipocTpanuTth wWHGOpMAnmuio O BBHIOJHEHWH TpeOOBaHWA MONB30BaTEeNled B

OpraHu3anuvu.

» Wnxenepuas kateropusi mpoueccos (ENG)

OTa Kareropuss COCTOMT H3 MPOLECCOB, KOTOPbIE HEMOCPEACTBEHHO
ONPENENA0T, PEANM3YIOT WK nojaepxkuBaoT cucremy U IO ¢ mokymeHTanuei.
[Ipoueccsl, OnMMCaHHBIE HUKE, MOTYT BBINOJHATHCS IOCIEAOBATEIBHO, Mapall-
JIETbHO WJIM UWKJINYECKH. BXOJHBIE [aHHBIE 3TOM KaTEropuHM IPOLECCOB —
KOHTPAKT WJIM COTJIAIIEHHE O XapaKTepe U COCTAaBE BBHIMOJIHSAEMON pabOThl U IJIaH
e€ BoimosiHeHus (cm. mpoueccel CUS.2 u ENG.2).

K nnxxeHepHO# KaTeropuu OTHOCSTCS CJIEYIOLIUE TPOLECCHI:

» ENG.1 Onpenenenne TpedGoBaHMii K ccTeMe U €€ MPOEKTHPOBAHUIO

Llenpto 3TOrO mpolecca SBISETCS ONPENSNICHHE CHUCTEMHBIX TpeOOBaHUI K
anemeHTaM cucteMsl 1 [10. DTOT mpomece Takke TOKEH ONPEIeTTUTh JeJICHUEe CHCTEMBI
u 10 na Bepcuu.

Omom npoyecc 06bIYHO peanu3yemcs cneyudaIbHol epynnotl aHAIUMUKos, 4acms
Komopou Oondxcna umems onwvim paszpabomku I10. Pesyremamom smozo npoyecca
00IdICHbL  OblMb  MexHuyeckoe 3a0anue U NOACHUMENbHAS 3aNUCKA K HeMmy 8
coomeemcmesul ¢ 20cy0apCmeeHHbIM CMAHOAPMOM UL HA €20 OCHOBe.

ENG.1.1 Omnpeaenenue cucrteMHbIX TpeOoBaHuil. COCTaBUTh TEXHHUECKOE
3aJaHuC Ha CUCTEMY B COOTBETCTBUHU C I[eﬁCTBYIOIHHMH CTaHAapTaMHu WX Ha €TI0 OCHOBC.
B CUS.3 npuBenen nepedeHb TpeOOBaHMN 3aKa3dMKa, HA OCHOBE KOTOPOTO IPOBOIUTCS

aHanu3 TpeOOBaHUH K CHCTEME.
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ENG.1.2 Onucanue apxuTeKTypbl cucTeMbl. Onucate 0000LIEHHYIO

apXUTEKTYpy cucTeMbl. OnucaHye AOIKHO COEPKaTh CIEAYIONINE CBEACHHUS:
e Onucanue o0OpyIOBaHMUS.
e  Omnwucanne I10.
e OnucaHue cocTaBa M Ha3HaYEHUS PYUYHBIX OIEepaIii.

ENG.1.3 Pacnpenenenne tpedoBanuii. Pacnpenenuts TpeOoBaHUS K CHCTEME
MEX]ly 3JIEMEHTaMHU ONTUCAHHOHN apXUTEKTYPHI.

Pesynomamom  evinoanenuss  npoyeccos ENG.1.2 u ENG.1.3 saersemcs
OOKYMEHMUPOBAHHOE ONUCAHUe KOHQUISYypayuu cucmemsl, onpeodeisioujee NON0NHCEHUE
Kaxico0020 dieMeHma 8 CImpyKmype cucmemsl, €20 Ha3HAYeHue, XapaKxmep 83aumo0eticmsusl
¢ Opyaumu 3jieMeHmamu cucmemul U mpebosanus, KOMopbvie OH pediusyen.

ENG.1.4 Onmnpenejsenue cTpaTterud caadd. Pa3paboraTe TPHOPUTETHI
peanmzanu TpeOOBaHUI K CHCTEME W OMNPEAETUTh BEPCHH W BBITYCKH CHCTEMBI, B
KOTOPBIX OHU OyIyT pearn30BaHbl.

B Hexomopwix cnyuasx mooicem okazamvcesa noaesHvim paspadbomky 110 u ezo
npedvigieHue 3aKA3YUKY HNpPOU3800ums NO3ManHo. B smom ciyyae HA0O MOYHO
onpedenumy, Kakue U3 YCMAHOBNEHHbIX 3AKA3UYUKOM Mpebosanutl 00I)HCHbL Oblmb
Peanu308aHbl HA KAXCOOM U3 3Manos pazpabomxu u coauu. Bxoouvimu OauHuiMu 07
9moeo npoyecca modcem cayarcums modenv XKL, paspabomannasn npoyeccom MAN. 1.

» ENG.2 Onpenenenne tpedoBanmii k [10

Lenbio 3TOTO MpoLecca sABsieTcs pa3paboTKa, aHaIu3 U YTOYHEHHE TpeOOBaHH K
I10.

ENG.2.1 Onpenenenue Tpedoanuii k [10. CocTaBuTh TEXHHUYECKOE 33a/I1aHUE HA
I1O B cOOTBETCTBUU C pelIeBaHTHBIMU T'OCYJapCTBEHHBIMU CTaHAApTaMH.

ENG.2.2 Anamus tpeboBanmii k IIO. Ilpoananu3upoBaTb KOPPEKTHOCTH
tpeboBanmii k [10. [lpu anammze TpeOGoBaHWH HEOOXOAMMO oOOpamaTh BHUMAaHUE Ha:
NOJHOMY , NOHAMHOCMb, MECMUPYeMOChb, 8epUDUYUPYEMOCb, BbINOTHUMOCHb, 3HAYU-
MOCMb, CO2NACOBAHHOCHb, AOEK8AMHOCb.

B 3aBucumoctu ot BwiOpanHOoro JKI[ IIO MoXeT oka3zaTbesl >KeIaTeIbHBIM
peammzaiusl TOJNBKO OTPAHWYEHHOTO COTJIACOBAHHOTO Kpyra TpeOOBaHMMA, OCTaBIIsSA
OCTaJIbHBIE Ha CIIeAYIomue ureparun mporecca (cM. ENG.2.5).

ENG.2.3 OnpeneneHue BJIUAHHA HAa ONEPAlMOHHYI cpeny. OrmnpenenuTsb
BiusiHAE TpeOoBanuii k [10 Ha omepannoOHHYIO Cpemy.

ENG.2.4 CornacoBanne Tpe6oBaHuii ¢ 3aka3unkoM. CormacoBaTh TEXHUUECKOE
3alaHie C 3aKa3uukoM U II0 pe3yibTaTaM COTIJIacOBaHHUS TIpU HEOOXOJUMOCTH

CKOPPEKTHPOBATh €ro. Mooicem okazamuvcs, umo 0 co2nacosanus mpebosanuii Oyoem
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Heobxooumo paspabomamos npomomunst 110 unu eco mooenu. Imom 6uo OesmerbHOCMU
moxcem coenadams ¢ CUS.3.2.

ENG.2.5 KoppekTupoBka TpeGoBaHmMii Ajs cjenymomeid urepanuu. Ilocne
3aBEpIICHUS WTEPallMd  TMPOCKTHPOBAHUsS, KOMUPOBaHWs W  TectupoBanus 10
MPOaHAN3UPOBATh PEKIaMallii, 3aMEYaHusl U TPEATIOKEHHs TIOJIb30BaTeNsl U 3aKa3uuKa
0 ero MoIu(UKAIIUN U CKOPPEKTUPOBATH HA OCHOBE HUX TPEOOBaHUS.

» ENG.3 IIpoektupoBanue I10

Hensio sTOTO mpomecca sBisieTcss npoektupoBanue I[IO B cooTBeTCTBUU C
TpeOoBaHMSIMU K HeMy. Ha BepXHeM ypOBHE ONpeNesiioTCsl OCHOBHBIE KOMITOHEHTHI 110 n
YTOYHSIETCS COCTaB W Ha3HadeHHe »dJeMeHToB [IO (mommexammx KOTUPOBAHHUIO U
TECTHPOBAHUIO) O0JIce HU3KOTO YPOBHSI.

ENG.3.1 Pa3zpa6orka apxurexkTypbl IIO. Ha ocHoBe Tpebomanmii k I1O
paspaborars apxutexTypy 11O, ommcheBaromyro e€ CTpyKTypy Ha BEpXHEM YpOBHE U
OTIPEIETISIONIYIO COCTAB M Ha3HAUCHHE €€ OCHOBHBIX KOMIIOHEHT.

ENG.3.2 Onpepaenenne untepdeiicop Ha BepxHeM YpoBHe. Paszpaborarth u
JOKYMEHTHPOBATh BHEIITHHE U BHYTPEHHNE HMHTEP(EIHCH BEPXHETO YPOBHSI.

ENG.3.3 Pa3pa6orka geranbHoro mpoekrta I10. Ha ocrHose apxurektypsl 110
BEPXHEro ypOBHS pa3padoTaTh JeTallbHbIE ONHCAHUS KaXIOTO0 IMPOTPaAMMHOTO
KOMIIOHEHTa. JTU OMUCAHMS ACTAIU3UPYIOTCS IO CaMOro HU3KOTO YPOBHS, Ha KOTOPOM
OHM MOTYT OBITH 3aKOAWPOBAHbBI, OTTPAHCIUPOBAHBI U TPOTECTUPOBaHBL. [100pobHOE
npoexmuposanue 8Kouaem 6 cebs paspabomky cneyupurayuli 6HeuwHUx U 6HYMpeHHUx
unmepgeticog mexncoy NpocpaAMMHLIMU KOMHOHeHmamy. Pe3ynbTaToM 3TOro mpolecca
SBIIAETCS JTOKYMEHT, TOAPOOHO OIMUCHIBAIONINI TIOJNOKEHHUE KaXIO0H MpOrpaMMHOMN
eIMHUIBI B apxXUTEKType, a Takke e€ (QYHKIHOHAIbHBIE, KOJIMYECTBCHHBIE U
Ka4yeCTBEHHBIE XapaKTEePUCTUKU.

ENG.3.4 YcraHoBjeHHe COOTBETCTBHUSl. YCTaHOBUTH COOTBETCTBUE MEXKIY
tpeboBanmsiMu K [10 1 371eMEeHTaMU apXUTEKTYPHL.

» ENG.4 Peanusauus npoexrta I[10

Llenpro 3TOTO TIpOIIECCa SBIISIETCS CO3/IaHNE UCTIONHIEMBIX, THO0 BCTPAaUBAEMBIX U
HE3aBHCUMO TEeCTHPYeMBbIX KoMrmoHeHT [0, peanm3yromux 3IeMeHTHl pa3paboTaHHOI
ApPXUTEKTYPBHI.

ENG.4.1 Pa3pa6orka kommnoHeHT I1O. Paszpabotatb M AOKYMEHTHPOBATb
kaxapri kommoHeHT [10. MHopManus o kayKaoM KOMIIOHEHTE J0JKHA BKITIOYATh B CE0S:

® K00 NpocpamMmHO20 KOMHOHeHmd,
®  onucarue CmpyKmyp OaHHbIX,

e onucanue 6a3 OAHHBIX.
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ENG.4.2 Pa3padoTka npoueaypsl Bepupukanuu Kaxxaoro kommnonenra I10.
Pazpaborars mponenypsl BepupHUKaUMK A0S KaKIOTO KOMIIOHEHTa HA COOTBETCTBUE
TpeOOBaHMSIM MTPOEKTA.

ENG4.3 Bepudukauus nporpaMMHBIX KOMMIOHEHT. Bepuduuuposatsb
COOTBEeTCTBHE Kaxa0il kommoHeHThl [IO TpeGoBaHuaAM nu3aiiHa U JOKYMEHTHPOBATH
pe3ynbTathl. O0bluHO NPOYedypa eepudurayuu COCmoum us paspabomku Habopa mecmos
U UCXOOHBIX OAHHLIX MeCMUPOBAHUS, NPOBedeHUe CAMO20 MeCMUPOSAHUL U AHANU3A
pe3VIbmamos.

» ENG.5 Hurerpanusi u tectupoanue I10

Llenpro sTOTO TIpOIlEcca SIBISETCS WHTETpPAlHS MPOTPAaMMHBIX KOMITOHEHT B
€IMHBIH KOMIUIEKC, yIOBIETBOPSIONINI TOKYMEHTHPOBAaHHBIM TpeboBaHusIM K 110.

[Iporecc cocTonuT B arperarnyii KOMIIOHEHT W TECTHPOBAaHHUH 3THUX arperaToB W B
MPOBEJICHUN 3aBEPIIAIONIETO TECTUPOBaHUS HHTerprupoBanHoro [IO Ha cooTBeTcTBHE
MIPEeBABISIEMBIM K HeMy TpeOoBaHUAM. OObluHO 8 mecmupoganuu uHmezpuposanrozo 110
€20 paspabomuuKy y4acmus He nPUHUMArom.

Paspabomxa nnanog mecmupoganuss 00IHCHA HAYUHAMBCA 3001A208PEMEHHO,
Hanpumep, 00HO8peMeHHO ¢ paspabomkoli mpeboganuii k 110 u eco npoexmuposanuem.
Omo Heobxo0umo 6 cesa3u ¢ OOABULOU MPYOOEMKOCHIBIO HOO20MOBKU HEOOXO0OUMbIX
UCXOOHBIX OAHHBIX HO MECMUPOBAHUIO.

ENG.5.1 Onpenesienne cTpaTerny perpecCMOHHBIX TecToB. OnpenenuTs yciao-
BUS, TPU KOTOphIX arperatel [1O HYKHO TeCTUPOBAaTh 3aHOBO NPU KOPPEKTUPOBKE
OTAETHHBIX KOMIIOHEHT.

ENG.5.2 ®opmupoBanue arperatoB u3 komnonentT I1O. Onpenenuth coctas
arperaTtoB IMPOrPAMMHBIX KOMITIOHEHT H IOCJIEIOBATENILHOCTh HX TeCTHpOBaHUS. OObluHO
2MOm 8U0 O0eamenbHOCHU BbINOIHAeMCs Ha 0cHoge apxumekmypul 110 u/unu cmpamezuu
coauu 110.

ENG.5.3 Pa3zpa0oTka TecToB Ajs arperatoB. Pazpabotats Tectsl arperatos I10,
WX JaHHBIE ¥ KPUTEPUU COOTBETCTBUSI.

ENG.5.4 TecTupoBaHue NpPOorpaMMHBIX arperatoB. [IpoTrecTupoBaTh KaxXAbIi
arperaTt B COOTBETCTBHUH C Pa3pabOTaHHONW METOIMKON U TOKyMEHTHPOBAThH PE3yIbTATHI

ENG.5.5 Paspabotrka tectoB aias I1O. Paspaborars Tectsl misa 110 B memowm,
BKIIFOYAsl COCTaB M METOIHMKHU TPOBEPOK, TECTOBBIC NaHHBIE M KPUTEPHH COOTBETCTBUS.
Tecmvl moeym 6wimb paspabomansvt 6 xode npoyeccoe ENG.2, ENG.3 u ENG.A4.
Paspabomka mecmog dondxcua 3asepuiumscs 0o nawana unmezpayuu 110. Habop TectoB
JobkeH obecnieunTh npoBepky 11O Ha cooTBeTcTBHE TPeOOBAaHUSM K HEMY U IOJHOCTHIO

OXBaTHIBaTh €70 BHYTPEHHIOIO CTPYKTYPY.
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ENG.5.6 TecrupoBanme IIO B memom. [IporectupoBars [IO B 1memom B

COOTBETCTBHH C pa3pabOTaHHONH METOIMKON U TOKYMEHTHUPOBATH PE3yJIbTATHI.
» ENG.6 Uurerpauusi 1 TeCTUPOBAHHE CHCTEMbI

Llenpto MHTETpallMd W TECTHPOBAHMS CHCTEMBl sBisercs uHTerpamus 110 c
ofepanysM{, BBIIOTHSIEMBIMH BPYYHYIO, W ammapaTypod ¢ TeM, 4YTOObI MOIYYHUTbH
CHCTEMY, yIOBIETBOPAIONIYIO TPEOOBAHUIM 3aKa34yHKa K CHCTEME.

ENG.6.1 IlocTpoenue arperatoB cucteMbl. OTIpeneINTh COCTaB U HAa3HAUCHUE
arperaToB 3JIEMEHTOB CHUCTEMBI M MOCIIEI0BATEIbHOCTh UX TeCTUpOBaHUA. OObiuHO 3mom
npoyecc GLINOIHAEMCA HA OCHOBE APXUMEKMYPbL U/UNU CIMpame2uu coauu CUCHEMbl.

ENG.6.2 Pa3padoTka TecTOB AJisi arperaroB. Pa3paborarh TECTBI arperaros,
TECTOBBIE JJaHHbIEC, METOIMKU TECTUPOBAHUS U KPUTEPUH COOTBETCTBHS.

ENG.6.3 TecTupoBaHue CHCTeMHBIX arperatoB. [IpoTecTHpoBaTh KaXAbIi
arperat B COOTBETCTBUH € pa3pabOTaHHON METOAMKOM U JOKYMEHTHPOBATh PE3YJIbTaThI.

ENG.6.4 Pa3paborka TecToB [Jisl cCUCTeMbl B LeJoM. Pa3paborats TecTsl ams
CHCTEMBbI B II€JIOM, BKJIIOYasi MpOBEpseMble TPeOOBAaHMS, TECTOBBIC NAHHBIC, METOIUKH
MPOBEPKU W KPUTEPUH COOTBETCTBUA. Tecmvl mozym Ovimb pazpabomanvl 6 Xooe
npoyecca ENG.1. Paspabomkxa mecmose OO0JHCHA 3AKOHYUMCS 00 HAYANd NPOYeccos
ENG.6.1..6.3.

ENG.6.5 TecTupoBaHue cucteMbl B esioM. [IporecTHpoBaTh CHCTEMY B LIEIOM
B COOTBETCTBHU C pa3pabOoTaHHON METOJUKON M JOKYMEHTHPOBAThH PE3yJIbTATHI.

» ENG.7 ConpoBoxnenne cucremsl u IO

Lenpio 3TOrO mpolecca sBIsETCS MOAM(UKAIMS CHUCTEMBI, €€ ammapaTHOTro,
MIPOrPaMMHOIO U CETEBOr0 OOECTIEUEHHI U COOTBETCTBYIOLIEH TOKYMEHTAI[MH Ha OCHOBE
peKJIaMaluii, 3alIpoCcOB U MOKEJIAHUHN II0JIb30BATENIEH, COXPAHsI IIPH 3TOM €€ LIEJIOCTHOCTh
1 QYHKIIMOHAIBHOCTb.

[MprunHamu HeoOXoqUMOCTH B MoauuKamy cucteMbl win e€ [10 MoryT OBITh:

e guvisAgIeHue ouUuOOK,
®  onepayuonuvie npodaemul ¢ sxkcnayamayueii 110 unu cucmembl,
®  U3MEeHeHUs 6 MPeOOGAHUSAX U NOJCENIAHUAX 3AKAZUUKA.

Omom  npoyecc mecHo @3aumooelcmeyem ¢ HECKONbKUMU Hpoyeccamu
Koumpaxkmuoti  kamezopuu (CUS.6 u CUS.7, uanpumep) u Mmodcem YACMUYHO
NepeKpbi8amvbCsl ¢ HUMU.

ENG.7.1 ®opmupoBanue TpeOoBaHuWii mo  compoBoxaeHuio I10.
CdopmupoBath TpeOOBaHMS IO  CONPOBOXIEHHIO CHCTEMBI, BKIIOYas Habop

COMMPOBOXKAACMBIX 3JICMCHTOB CUCTCMbI U Tpe6yeMI>Ie YIy4lICHUS.
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ENG.7.2 Ananu3 mnpodjeM W NoKeJaHHIl NoJib3oBaTesdeld. AHaIU3UPOBATh
npoOJeMbl M TOXKETaHUS MOJIb30BaTelel, OLEHUBas BO3MOXKHOE BIUSHHE Pa3IMUHBIX
BapuaHToB Moauukanuu cuctemMsl Ha [10 u cuctemMHbie HHTEP(EHCHI.

ENG.7.3 Onmnpenesenne coctaBa M3MeHeHWH IJs ciaeayromeil Bepcun. Ha
OCHOBE YIOMSHYTOTO aHalW3a ONpEACINTh, KaKkhe HW3MEHECHUS JOJDKHBI OBITh
MPOU3BEICHBI MPHU cienyioneM obHoBIeHNU cucTembl u € [10, moKyMeHTHpys, Kakue
aneMeHTsl 110 W WHBIE 3J€MEHTHI CHUCTEMBI (BKJIIOYas JOKYMEHTAIMIO) JOJDKHBI OBITh
U3MCHCHBI 1 KaKHUE€ TCCThI JOJI’KHBI OLITH ITPOBC/ICHBI.

ENG.7.4 Peanmusanusi M TecTHPOBaHMe W3MeHeHMii. BBIMONHUTH HyXHbBIE
IPOLIECCHl MH)KEHEPHOH KAaTErOpHM Ui pealu3alli M TECTHPOBAaHHUIO BBIOPAHHBIX
MOAUUKAIIHNA, TTOCIIC YeTO TPOTECTHUPOBATH HOBYIO BEPCHIO (BBITYCK).

ENG.7.5 YcraHoBKa HOBOIi BepcuH (BBIIMYCKA) y MOJIb30BaTeIsl. Y CTAHOBUTH Y
TOJTB30BATEIISI HOBYIO Bepcuio cucteMbl u/mwiu 110. I1pu HeoOXoauMocTH 00eCIIeInTh:

® napanneivHoe QYHKYUOHUPOBAHUE CIAPOlU U HOBOU 8epPCUll,
®  Nepenoo2omosKy nepcoHANd NOAb306AMES,

®  HeoOXO0OuMble 3aMeHbl 8 NPedbloyulell cucmeme.

» ¥Ymnpasiaendeckasi kateropus npoueccos (MAN)

VYrpaBneHdyeckass KaTeropus COCTOMT W3 TIPOIECCOB, OOCCIEUYHBAIOIINX
BBIIIOJIHEHUE TPOEKTA U KOOPAMHUPYIOIIUX PACXOL €ro PECypCoOB C LENIBIO
MPOU3BOJACTBA IPOAYKTAa WIIA NPENOCTABIEHUS VYCIYyL B COOTBETCTBHU C
TpeOOBAHUSAMH 3aKA3YHKA.

BXonHbIMM JaHHBIMM STOM KaTErOpUU MPOLIECCOB SBIAETCS COTJIAIICHUE
win KoHTpakT (cMm. CUS.2). llenbio mpoleccoB STOM KaTEropuH SBISETCS
3¢ (heKTUBHOE UCTIONB30BaHUE PECYPCOB (BPEMEHH, CIICIIUAINCTOB, TPYIa, ICHET) B
XOJ€ BBIIIOJIHEHUS MIPOEKTA.

K ynpaBneH4yeckoil KaTeropuu OTHOCSTCS CJIEIYIOIINE MPOLIECCHI:

» MAN.1 IlnanupoBanue xu3HeHHoro nukia (7KI1) mpoekra.

Hensio 3TOrO mporecca sBiseTcs paspadorka moxaenu JKI[ mporpamMmuoro
IIpoOAYyKTa. BXOI[HLIMI/I JaHHBIMH 3TOI'0 IMpouecca sABJIAIOTCA COTJIAICHUE UJIW KOHTPAKT Ha
pazpaboTky [10, KOTOpBIe yCTaHABIMBAIOT LIEIH MPOCKTa B 3aBUCMOCTH OT TPEOOBaHUH K
€ro Ka4eCTBYy, CTOUMOCTHU I/I/I/IJ'II/I CpOKaM BBIITYCKa.

Pe3ympraToM BBIIOTHEHWS JTOro mporecca sBisercs wozaenb KL T10 ¢
OTIMCAaHWEM BHIOB [EATENBHOCTH, 33Jad B paMKax IMPOEKTa W METONOB YIIpaBICHUS

MPOEKTOM (yTIpaBJIeHYECKHE U TEXHUIECKHE PEBU3UH U TIP. ).
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MAN.1.1 Ouenka BapuanToB pa3padorku I10O. OueHUTh BapuaHThl pa3paboTKH
1O, BBISIBNISIST pUCKH, CBSI3aHHBIE C KKABIM U3 HUX.

IHpumepamu sapuanmos paspabomxu 110 asnaromcs:

o lcnonvzosanue UCKIIOYUMENLHO 8HYMPEHHUX PECYPCO8.

o Cybnoopso.

o lcnonvzosanue CMmanoapmubix RpOSPAMMHbBIX NPOOYKIMOE.

e Ucnonvsosanue NPOCPAMMHBIX npoOyKmos, npeodoCcmasieHHbIX
3AKAZYUKOM.

o Kombunayus npedvioyuyux nyHKmoas.

MAN.1.2 Bei6op moaeau KL I1O. Breibpars monens XK1, cooTBEeTCTBYOIIYIO
paMKaM, BEIUYHHE U CIIOKHOCTH MPOEKTA, a TaK)Ke CTpaTeru Opranuzauuu. KI{ moacem
ObIMb ONpedenén 3aKa3duKkoM U 3a0amn 8 KOHmpaxkme.

MAN.1.3 Onmcanme BHIOB JeATeJbHOCTH M 3amad. OnucaTh KaXKIblH U3
WCIONB3yEMBIX BHUAOB JIEATENIBHOCTH M COOTBETCTBYIOIIME MM 33Jayd. YKa3aTh
Ha3Ha4YeHHE KaXX/I0T0 3JIeMEHTA OIUCaHMUS.

MAN.1.4 Onpenesienne cTpPYKTYpbl 3anay (padot). Omnpenenuts CTPYKTypy
3amay B mpeaenax BeiOpanHoro KL, oco00 BeIgesIsS HAa3HAYCHHE W TMEPUOJIMIHOCTH
MIPOBEICHUA:

®  YNPAasIeHYeCKUX U MEXHUYECKUX pesusull,
e ayouma I10,
®  B3QUMHbBIX NPOBEPOK MEKYUE20 COCMOAHUSA NPOEKMA.

MAN.1.5 JokyMeHTHpOBaHHEe BHAOB JAesTeJbHocTH. Omnupenenuts u
JOKYMEHTHPOBATh HCIIOJIb3yeMbIe BHIBI NEATENBHOCTH W 3amadu mo paspabotke I10,
BKJTFOYAs X BXOJBI, BBIXOBI M B3aNMOJIEHCTBHE APYT C IPYTOM.

» MAN.2 Pa3pa6orTka miaHa nmpoekra.

Llempto 3TOrO TpoOIEcca sBISETCA co3maHue IutaHa paspabotku  [IO u
(dopmupoBanue 0a3pl yIpaBlieHHS NPOeKTOM. Kak MpaBuiio, B IJIaHE OTPaXKaroTCS
CIIENYIOIUe MAHHBIC: HA3SHAYEHUe U Yeiu NPOeKmd, HUMO UMEHHO O0JICHO Obimb
paspabomano; modenv KL pazpabamvisaemozo I10;cmema npoekma;pucku npoekma u
NIAHBL MO  UX VMEHbWEHUIO UMW YCMPAHeHuro, nianH-cpagux pabom, pecypcwl,
pacnpeodenérnvie no 8U0am 0essmelbHOCMU NPoeKma.

BxozaHble JaHHBIE 3TOTO MpoILiecca MOTYT BKIIFOYATh B ce0s onucanue moxaenu XK1
10, pazpaborannoe nporeccom MAN.1.

MAN.2.1 Pa3paborka cTpyKTypbhl mnoapasaenenuii. PazpabotaTb CTpyKTypy

nonpaweneHHﬁ MMPUMCHUTCIIBHO K COCTaBy MW IOCJICAOBATCIbLHOCTU 3aJa4d, KOTOPBIC
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HY’KHO BBINOJNIHUTE, W C YYETOM HMEIOLIMXCS PecypcoB, TpeOyeMbIx B Ipolecce
BBITIOJIHEHHSI.

MAN.2.2 OnpenesieHne NPOEKTHBIX CTaHAAPTOB. OIpeeNUTh HCIIOIb3yEMBIE B
X0ze pa3pabOTKK CTaHAAPTEI.

MAN.2.3 OnpeneljieHue crnenuajLHOro ooopyaoBanus. Onpeaenutb COCTaB U
Ha3HAYCHHE MAOTOJHUTEIBHBIX CHEIHAIN3UPOBAHHBIX HWHCTPYMEHTAIBHBIX CPEACTB U
000pyAOBaHHS MOMUMO CTaHIAPTHO HMCIOJB3YEMbBIX, KOTOphIe OYAyT HY>XHBI B TpOIIECcCe
BBITOJTHEHHUS TIPOCKTHBIX PadOT.

Takumu OONOAHUMENLHBIMU UHCMPYMEHMATbHBIMU CPEOCMEaMUu Mo2ym Oblmby:
annapamypa, 015 komopoii cozoaémces 110, amynsamopul, cneyuanusuposanioe mecmosoe
0bopydosanue, mecmogvle 1abopamopuu, OONOIHUMENbHbIE CPEOCMBA OE30NACHOCHU.

MAN.2.4 Omnpenenurb CTPaTerul0 MOBTOPHOIO HCHOJb30BaHMsA. [IpoaHa-
JIM3UPOBATh BO3MOXHOCTH IIOBTOPHOI'O MCIIONB30BaHUS KoMIOHEeHT [1O u ompezenuts
CTPATErHIO 3TOr0 MCIOIb30BAHUS.

Omom npoyecc ucnonvzyem pesyromamol npoyecca ORG.S5.

MAN.2.5 Omuenka 3aTpatr mnpoekrta. OUEHUTHh 3aTPaThl, HEOOXOIUMBIC IS
peanmzanuu TpeboBanuii k 110 Ha mpotskenun Bcero ero XK. Ilo-moemy, 3T0 ITOMKHO
OBITH C/IEITAaHO MPU 3aKITIOYCHUH KOHTPAKTA.

[Ipu ouieHKe JOTKHBI OBITH YUTEHBI:

o pasmep 110,

®  MpPYOOEMKOCHb €20 NPOEeKMUPOBaHUs U pazpabomxu,
®  CPOKU NPOEKMUPOSanUs U paspadbomxu,

* mpebyemvle pecypchi.

MAN.2.6 IlpeaBapuTejbHOe omnpeJejieHHe HAYAJbHBIX PHCKOB IPOEKTA.
OmpenenuTh, ONICHUTHh U TOKYMEHTHPOBATH MPEABAPUTEILHEIN (MCXOIHBIN) HA00p PUCKOB
IIPOEKTA U MJIaHBI 10 UX YMEHBIICHHUIO.

Pucku nporpaMMHOTI0 IpOEKTa BKIIOYAIOT B CEOSI:

® pucK npeevluieHus npedycmMompenHvlx  6r0dxcemom pazmepa 110,
cmoumocmu, mpyooémMKOCmu U CpoKoa,

®  DUCK HeX8amKu pecypcos,

®  mexHuyecKue pucKu.

MAN.2.7 Onpeae/jieHue KpUTEepHeB OLEHKH TEKYLIero COCTOSIHUSI IPOEKTA.
OmnpenennuTh OCHOBHOW HA0Op KPUTEPHUEB OLIEHKU TEKYILIETO COCTOSHUS MPOEKTHBIX paboT

" CTCIICHU a/ICKBATHOCTU PE3YJIbTATOB UX BBIIIOJHCHU 3aJaHHBIM Tpe60BaHI/I$IM.
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MAN.2.8 Cocrasaenue rpaguka npoexkra. CocTaBuTh IIaH-TpaduK MPOEKTa
Ha ocHoBaHMH Mozaenu KL, cTpykTypsl moapasaeneHnid KOMaH bl IPOEKTa, CMET, MJIaHOB
yIpaBJICHUs] PUCKaMHU M KOHTPOJIBHBIX TOYEK U3 KOHTPAKTA.

MAN.2.9 Ilpunsrue o0s3arenbeTB npoekta. O0s3aTeNbCTBA CIEA0BATh IUIaHAM H
CMeTaM TPUHHUMAIOTCS BCEMH 3a[CHCTBOBAHHBIMH B IPOCKTE IOAPA3ICICHUSIMH |
TpyIIaMH.

MAN.2.10 JlokyMeHTHpOBaHUE IUIAHOB MpoekTa. J[OKyMEeHTHPOBaTh IIIaHbI
BBHITIOJTHEHUST MTPOSKTHRIX Pa0oT. [IpHHATO BKIOYATH B TUIaH pa3pabOTKU KaK COCTAaBHBIE
AJIEMEHTHl TUIAHBI JUIS  yOpaBJICHWs KOH(PUTYypalusiMH, VYIpaBJICHHUS KadeCTBOM,
B3aUMOJICUCTBHS C CEPTUOUIHUPYIOMIMM OpraHOM, BepHUPUKAIHUHA (IeIacTCs IPYTUM
TTOApa3IeICHUEM ) B YIIPABJICHHSI CYOIOIps TINKaMH.

Cr0a sice exnouaromes 0okymenmuposanue moodeau XK 110.

» MAN.3 ®opmMupoBaHHE KOMAH/IbI POEKTA.

Lenpio 3TOrO Mporuecca ABIAETCS KOMIUICKTaUus HOApa3AeiICHUl, yIacTBYIOMINX
B BBIIOJHEHHHM TPOEKTa, KBATU(PHUUUPOBAHHBIMU  COTPYAHUKAMH, CIIOCOOHBIMHU
KaueCTBEHHO BBIMIONHATh CBOUM 0OOs3aHHOCTH. TepmMuH '"monpaszmeneHue" CIYKUT s
0003HAYEHUs Pa3InYHBIX 110 TUIY ¥ JOJITOBEYHOCTHU TPYII, BKIHOYAs:

e CMCIIAHHbIC NOJApa3AeCHUS, COCTOAIIME W3 MpEACTaBUTENeH 3aKa3unka W
MOCTABIHKOB,

¢ AHWINTHUKOB, MPOEKTHPOBIIHMKOB, KOIUPOBIIUKOB, TECTUPOBIIUKOB, TEXHOJIOTOB U
np.,

e MoIpa3leNieHHs, CO3JaBacMble Ha KOPOTKHH MEPHOA AJS PEIIeHHs ONpeaenEHHOM
3aJaud, a TakkKe JOJrOBPEMEHHBbIE MOApa3ACiCHHUs, SIBISIOMIMECS YacTbIO
OpTaHM3alMOHHON CTPYKTYPHI pa3paboTUHKa.

BXOOHBIMM [NAaHHBIMH [JIsI BBIOJHEHHUS JTOTO MpoIlecca MOTYT CIIY>XKUTb
MpOEKTHBIE TUIaHbl, pa3paboTaHHbIE B X01€ mporiecca MAN.2.

MAN.3.1 Onpenenenue coctaBa poJieil BbINOJTHEHUA NMpoekTa. OnpenenuTs,
BBHITIOJTHEHWE KaKUX poyiell moTpeOyercss IUIs BBHIMONHEHHS pPa0OT IO TMPOEKTY, HX
pacnpezeneHue Mo MnoApa3AeeHIsIM, BBITIOTHIEMbIM 3a/1a4aM, TIpaBa U 0053aHHOCTH.

MAN.3.2  Opranu3anusi BbITIOJHEHUSI TPOEKTHBIX pador. OobecrneynTsh
HEOOXOIUMBbIE yCIIOBUS BBIIIOJIHEHUS IIPOSKTHBIX PabOT, BKIIFOYAs:

e pa3bsiCHEHHE IIepCOHANy Lieneil ero paboTsl,

e co3gaHue aTMOc(ephl OOIIHOCTH B3IIIA0B U OOLUTHOCTH HHTEPECOB,

e (QopMupoBaHHE COOTBETCTBYIOLIMX MEXaHHU3MOB U IIPEICTABICHUE
CPENCTB M1 OOIICHS B paOOTHI,

e o0ecmeueHue YpaBJICHUS BbIITOJIHACMBIMU pa6OTaMI/I.
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MAN.3.3 lIloaaep:kka B3aumMoOJeHCTBHSA poJieil B Mpouecce BbINOJHEHHUA
npoexkrta. Pa3paboraTh cormaimeHue Mo MpaBWiIaM B3aMMOJCHCTBUS MEXIY POISIMU H
o0ecreunBaTh UX MOJACPKKY B MPOIIECCE BHIMOJIHEHHUS POCKTHBIX padoT.

Coenawenus mozym Ovims HanpasnieHsvl Ha

®  pacnpedeneHue OMEEMCMEEHHOCU MeHCOY POAMU,
®  pacnpedeneHue 00A3aHHOCIEN MENCOY POIAMU,

®  npasuna 83aumooelicmeusl,

®  Ccnocobwl 83auMO0eUCmaus,

®  Cnocobwl pazpeuienus KOHGIUKMOS.

MAN.3.4 YaaxuBaHue pa3HOIJIACHii Me:K1Y POJIsIMU. BBISBIATE, OTCIEKUBATH
W pa3pemiarb pasHOrjacus MEXIY pPOJSAMH, KOTOpBIE BIMSAIOT Ha XOJ pPadOTBl WK
YTPOXKAIOT CPBIBY BBIMOJIHEHUS IPOCKTA.

» MAN.4 YnpaBieHue TpedOOBaHUIMH.

Lenpto 3TOTO MpoLecca siBasieTcss GopMupoBaHue 6a30BOr0 ypOBHS TpeOOBaHH K
1O, koTOpEIE CTyKAT OCHOBOI IS MPOEKTHBIX Pa0OT, MPOAYKTOB U BUIIOB JIEATEIBHOCTH,
a TaKkXKe yNpaBlieHHEe H3MEHEHUSAMH B 3TOM 0a30BOM YpOBHE.

Ocnosnolm paziuduem medxcoy smum npoyeccom u npoyeccom CUS.3 aensemcs
mo, umo ¢ CUS.3 ynpasnaemvie mpeboganus He 00A3AMENbHO O0SPAHUNUBAIOMCSA IMUM
KOHKPEMHbIM NpoeKmom unu omuocsamesa moavko k 110. 30ece mpebosanusi ommocamcs
MOABLKO K amomy npoekmy u moavko K 110.

Cm. maxkxce npoyeccor CUS.2 u ENG.2, xomopvie maxoice OMHOCAMCA K
VIPasueHuio mpebosanuamu.

MAN.4.1 CornacoBanue TpedoBanmii. CoritacoBath TpeOOBaHHS 3aKa3dnuKa CO
BCEMH POJISIMHU, KOTOPbIE YYacTBYIOT B UX PEAJIN3ALNH.

MANA4.2 OmnpenesieHue 0a30BOro ypoBHsI TpeOOBaHMH 3aKa3uyMKAa.
YcraHoBUTH 0a30BBI ypOBeHb TpeOOBaHUM 3aKa3dyHKa, PYKOBOICTBYSCH UM B IIpolecce
BBINOJIHEHHUS IPOeKTa. JlOKyMEeHTHPOBATh Bce TPEOOBaHNUS, MOCTYMAIOIINE OT 3aKa3unKa.

MAN.4.3 ConpoBo:xaeHue TpedoBaHuii 3akazyuka. ConpoBOXaaTh U3MEHEHUS
B TpeOOBaHUAX 3aKa3yKKa, OLEHUBATh MX BIHMSHUE HA XOJ BBHIMOJHEHHs NPOEKTa (M Ha
caMy TPOEKTHBIE pEIICHUs), TPYAOEMKOCTh MX peaji3alid W BO3ZHHUKAIOLINE MPHU HTOM
pucku. [Ipn HEOOXOAUMOCTH TOBOAMUTH ATy MHPOPMAIHMIO IO CBEACHMS pOjel, KOTOphIe
OyAyT yuyacTBOBATh B MX peai3aliy.

MAN.4.4 OO0padoTka TpeOoBanmii 3aka3zumka. Ha ocHoBanum TpeOoBaHUi
3aKa3uMKa BBITIOJNHATH CIEAYIONIe PadoThI:

e  KoOppeKTHpOBKY IJIaHOB IPOrPaMMHOTO IIPOEKTA,

e Pazpabotky cnierudukanmii TpeOOBaHUN 3aKa3dnKa,
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e Onmnpenenenrie HEOOXOIUMOTO HHCTPYMEHTApHsl M BHJIOB JEATENbHOCTH
JUTSL peaNTM3alliK 3THX TPeOOBaHUIA.

MANA4.5 ConpoBoxaeHue HMHcTpyMeHTapus. OmnpenenuTs W TMOAIEPKUBATH

HEOOXOMMBII COCTaB HHCTPYMEHTAIBHBIX cpecTB Ha npoTshkernn Beero XK1 T10.
» MAN.5 YnpapjieHue KauecTBOM.

Ilenpro 3TOrO mpolecca sABIsEeTCs oOecliedeHHEe HEO0O0XOIMMOIo KadecTBa
cozgaBaeMoro I1O u yciyr 1o ero conpoBOXKACHUIO. YTIPaBIe€HUE KAYECTBOM BKIIIOYAET B
ce0s popmupoBaHre HEOOXOMUMBIX KPUTEPHEB KauecTBa M €r0 KOHKPETHBIX TTOKa3aTeseH
B COOTBETCTBMHM C BHIOPaHHBIMH KpPUTEPHUSIMH, BBIIIOJHEHHE PAa0OT IO AOCTHIKEHHUIO
3aJaHHBIX 3HAYCHUH MoKa3aTeiIeld 1 JEeMOHCTPALUIO TOT0, YTO 3TO KaYeCTBO TOCTUTHYTO.

Bxonnbple maHHBIE Tpolecca — TpPeOOBaHUS 3aKa3uuMKa W IUIAaH MPOEKTa (CM.
mporiecc MAN.2). HeoOxoauMelil cocTaB paboT 10 yIpaBlIeHHIO Ka94eCTBOM JOJKEH OBITh
BKJIIOUEH B IUIaH MPOEKTHBIX PadoT.

MAN.5.1 Onpeaenenne neneil mo odoecnedyeHno KauecTBa. OCHOBBIBASICH Ha
TpeOOBaHMSIX 3aKa34uMKa, OMpPENeNUTh LENU MO JOCTHKEHHI0 TpeOyemoro kauectBa [10
JUIsL Kaskaoro u3 tanoB ero JKII.

MAN.5.2 OnpenesieHne MeTpUK KadecTBa. ONpeaenuTs METPUKHU, H3MEPSIIONINE
PE3YILTATBI NPOCKTA AJId OUCHKU TOTO, JOCTUTHYTHI UJIM HET COOTBETCTBYIOMIUEC LICIIU 10
ofecrneueHuIo KayecTBa.

MAN.5.3 OmnpeneneHue cocTaBa padoT mo odecnevyeHUI0 kavecTBa. Jlms
KaXIOW Ienu Mo OOECIeYeHUI0 KadyecTBa OMNPEACTHTh COCTaB padOT, BBIOJHEHUE
KOTOPBIX HEOOXOAMMO TS €€ MOCTIKEHUS, U OTPa3uTh 3TH paboTel B Moxenu XK1 I10.

MAN.5.4 BbinmogneHue padoTr 1Mo o0ecnmeYyeHHWI) KavyecTBa. BEIIOTHATH
3aIIaHAPOBaHHBIC PAOOTHI.

MAN.5.5 Omuenka kauectBa. Ilo 3aBepmenuto 3tamoB JXI| cozmaBaemoro 10
OLIEHUBATh, JOCTUTHYTBHl JIM1 COOTBETCTBYIOIIME LENM IO OOECIEYEHUIO KauecTBa B
COOTBETCTBHU C 3aJaHHBIMU METPUKAMH KayecTBa.

MAN.5.6 Ilpunstue KoppekTHpylOmIUX Mep. B cmydae, ecnu uemm no
o0ecIlieueHNI0 KadecTBa HE IOCTUIHYTHI, ONpPEAEINTh, 3aIlNIaHUPOBAaTh M BBIIOJHUTH
COOTBETCTBYIOIIHNE MEPBl. Koppekmupyroujue mepvl MOZYym SKIIOUAMb 8 ceOs UCNPAsIeHUe
npoOyKma, NoIy4eHHo20 6 pe3yibmame onpedenréHHol pabomsl 8 pamKax nPOeKma u/uiu
u3MeHeHue 3an1aHUPOBaAHHO20 COCMAsa pabom.

» MAN.6 YnpaBieHue pucKamm.

Henpto 3TOr0 mpolecca SBISETCS MOCTOSHHOE BBIABICHHE W MUHHMHU3ALMS
pHCKOB B poekTe Ha npoTsbkeHun Beero XKL I10. YnpaBnenue puckamu BKIIro4aeT B ceOs
MOCTOSIHHOE BBISIBIICHHE HOBBIX PHCKOB, Pa0OTHI MO UX 3PPEKTHUBHOMY YMEHBIICHHIO U

OLICHKY YCIICIIHOCTHU yCI/IHI/Iﬁ M0 MUHHUMU3AIIUN PHUCKOB.
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MAN.6.1 Onpenesenue 061acTu ynpasJjeHusi puckamu. OnpenenuTs 001acTb,
B KOTOpoW OyIeT OCYyIIeCTBIATHCS YyIpaBlieHHE PUCKaMHM, BKIIIOYAas HMX CEPbE3HOCTH,
BEPOSITHOCTH BOSHUKHOBEHUS! M THIIbI, KOTOPBIC OyIyT BBISBISTHCS 1 MUHUMU3UPOBATHCS.

MAN.6.2 BrbifiBleHHe PHCKOB. BBIABIATE pPUCKM B NPOEKTE MO MeEpe HUX
BO3HHUKHOBEHHs. PHCKM MOTYT BIMSATh Ha MPEBBIIIEHHE CTOMMOCTH IIPOEKTa, CPOKOB,
yYBEIMYEHHE TPYAOEMKOCTH BHIMIOIHEHUS pabOT, HEXBATKY PECYpPCOB U TIp.

MAN.6.3 AHaau3 PHCKOB M PacCTAHOBKAa HX NpuoputeToB. OILEHUTH
BEPOATHOCTh BO3HWKHOBEHUS, BO3MOXKHBIE BO3ACUCTBUS, BpEMEHHbBIE paMKH, IPUIHHBI U
B3aMMO3aBHCUMOCTH PUCKOB JJISl OTIPEAETICHHS MX MPHOPUTETOB, B COOTBETCTBHUU CIEAYET
BBIIETIATH PECYPCHI TSl UX MUHHMHU3ALUH.

MAN.6.4 Pa3paboTka cTpaTerud MHUHHMH3AIUH PpHCKOB. OIpeaennuTsb
COOTBETCTBYIOIUE CTPATEIMH IO MUHUMHU3AI[UH PUCKA WU TPYIIIEI PUCKOB.

MAN.6.5 OnmnpeaejeHue MeTPUK PHUCKOB. [[ KaXXI0ro pUCKa WM TPYIIIbI
PUCKOB  OIpPENENUTh METPHKH, OTpaXalOIUE W3MEHEHHs B COCTOSIHMM pHCKa
(BeposITHOCTB, BO3JIEHCTBIE, BpEMEHHbIE PAMKH) M X0/ Pa0OT 10 €ro YMEHbLICHHIO.

MAN.6.6 MwuHHMMH3aIHUs PHCKOB B COOTBETCTBMH C OIpefeJEéHHBIMH
cTpaTerusiMu. MMHIMHU3HPOBATh PUCKH MO ONPEACIEHHBIM CTPATETUAM.

MAN.6.7 Ouenka pe3yabTaTOB MHUHUMHU3anuM PpuckoB. [lo 3aBepuieHuUto
JTAallOB MPOEKTa OLEHMBAaTh X0 H 3(P(PEKTUBHOCTH BBHIMOJHEHUS CTPATETUH IO
YMEHBILIECHUIO PUCKOB, HCIIOJIB3YS OIpe/IeNEHHbBIE paHEEe METPUKHU.

MAN.6.8 Ilpunsitue KoppeKTHpPYKOIIMX Mep. B cimydae, ecnu oxumaeMmblit
pe3ynpTaT HE JOCTUTHYT, ONpEAEeIUTh W TPUHATH COOTBETCTBYIOIIME  MEpBHI.
Koppexmupyiowue mepvl mocym exaouams 6 ceds paspabomky u peanu3ayuro HOGbIX
cmpamez2uii N0 YMEHbUEHUIO PUCKO8 UNIU MOOUDUKAYUIO CYUECBYIOUUX.

» MAN.7 ¥YnpagpieHue pecypcaMu H rpadpuxom paoor.

Llenpto 3TOrO TpoIEcca SBISAETCS KOOPAUWHAIMS PECYpCOB M YIpaBJIEHHE HMHU B
teuenun KL nmpoekra. BXoaHbIMH TaHHBIMU SBJISIIOTCS TUIAHBI IPOEKTa, pa3paboTaHHbIE B
xoje nporecca MAN.2. B xojie JaHHOTO MpoIecca OHU MOTYT KOPPEKTUPOBATHCA.

MAN.7.1 PacnpeaejieHue pecypcoB. BbplIensTe M pacnpeneniarb pecypchl,
HEOOXOOUMbIE A BBINOJHEHUS PAabOT B paMKax IIPOEKTa, BKIIOYAs TEXHUYECKUE U
YIIPaBICHYECKHE PECYPCHI.

MAN.7.2 MOHUTOPHHI X0Ja BbINOJHEHUS] NPOeKTa. PerymsipHo mpoBepsTh
COOJIIOJICHUE TIJIAHOB B XOZ€ BBIIIOJHEHUS MIPOEKTA.

Brumanue oonocno 6bimv obpawujeno 8 ocobennocmu Ha cieoyroujue CmopoHbl
X00a 8bINONHEHUs NPOEKMA: pasmep, YCUlUs, CMOUMOCHb, CPOKU, PECypCbl, PUCKUL.

MAN.7.3 IlpoBeaeHue mpoBepoK. PeryiasipHo W IO 3aBEPILCHUIO OCHOBHBIX

3TanoB NPOBOJUTH NPOBCPKU JIA aHAIN3a U OLICHKU COCTOSAHUS:
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e coOironeHus IUIaHOB U rpaduKa MpoeKTa,

® COCTOSIHHS PHICKOB ITPOEKTA,

®  COOTBETCTBHUS COOTBETCTBYIOIINM CTaHIAPTaM,
® TOTOBHOCTHU K OYEpPETHOMY 3TaIy pa3paboTKH.

MAN.7.4 llpoBeaeHue TeXHUYECKMX NMPOBEPOK. PeryisipHo M MO 3aBEPIICHUIO
OCHOBHBIX 3TAIlOB MPOBOIUTH TEXHUUECKHE TPOBEPKH ISt OOCYKICHHS U OL[CHKH:

®  TEXHUYECKOTO COOTBETCTBHUS MPOEKTHBIX padoT,
e  HaJIMYHs HE Pa3pelIEHHBIX TEXHUYECKHX BOMPOCOB,
® CTENeHU TeXHHUYECKOI TOTOBHOCTH K OYEPEIHOMY dTaly pa3paboTKH.

MAN.7.5 Vopasiaenue ooOs3atejbcTBaMU. KOHTpOIMPOBATH BBHIMIOJIHEHUE
MEPCOHAIIOM, YYaCTBYIOIIUM B MPOEKTE, CMET U TUIAHOB, IPHHUMAsS MTPH HEOOXOJUMOCTH
COOTBETCTBYIOIIHE MEPHI.

» MAN.8 YnpapieHue cyonoapsiauKaMm.

Lenpro 3TOTO TIpOIIECcca SBISETCS BHIOOP KBaTH(HUIIMPOBAHHBIX CYOIMOIPSTINKOB
1 YTIpaBIIEHUE UX JIEATEIBHOCTEIO.

BazoBble BHIIBI JESITENTFHOCTH IMOMOTAIOT MTOOUTBCS TOTO, YTO TIOCTABIIMK U €Tr0
CyOnOIPSITYMKN UMEIOT OJTHO MMOHMMaHUe TIeJIel MpoeKTa U TpeOOBaHU 3aKa34yrKa U TOTO,
Kak OHM OyAyT COBMECTHO paboTaTh AJS YCIEIIHOTO NOCTIDKEHMS LENed U peaan3auuu
BCEX TpeOOBaHUIA.

MAN.8.1 IlocranoBiienne o cyonoapsie. PazpaboTarb MOCTaHOBJICHHE O
COCTaBe, Ha3HAUCHHUU W TMOPAIKE MPOBeIEHHUS paObOT, KOTOPBIE JOIKHBI OBITH BHIITOITHEHBI
o cyomnoapsmy.

MAN.8.2 OmnpenejieHue KBATU(PUKANUMHA NOTEHIHAJBLHBIX CyONOAPSTYUKOB.
Kpanuduipmposars MOTEHIHUANBEHBIX CYOIOAPSIYMKOB MYTEM OLEHKH HX CIOCOOHOCTEH
BBITIOIHSTH MTOpyYaeMble UM pabOTHI.

MAN.8.3 BriOop cyonoapsaunka. Briopars Hanbonee KBaTH(PHUIMPOBAHHOTO
CyOrmmoapsTIrKa TS BRITOJTHEHHS BO3JIaraéMbIX Ha Hero padbot. BooOrre, BEIOOp TOIKEH
OBITH OCHOBAaH Ha HCTOPUH OTHOIIEHHA C 3TUM CYOTIOIPITIHKOM.

MAN.8.4 Onmpenenenue 00s13aTeIbCTB CYyONOAPSAYMKA U OCYLIECTBJICHHE
KOHTPOJISI 3a UX BbInojdHeHHeM. OmpenennuTs W KOHTPOJIUPOBATH BBITOTHEHHE
00s13aTENBCTB CYONOIPSAUNKA B 00SI13aTEIHCTB TIepe]] HUM.

MAN.8.5 Tlonaep:kka B3aumMoJeiicTBHUs ¢ cyOnoapsaa4yuKkom. [{ns qoctuxeHus
0011ero MOHUMaHUS BEITIOIHIEMOH pabOTHI PeryIIpHO OOMEHUBATHCS C CYOIOAPSAINKOM
TEXHHYECKOW HH(pOpMAIHeH

MAN.8.6 Ouenka coorBercTBus. OIICHNBaTh, HACKOJIBKO CYOHOIPSTINK

CJIeyeT NpeayCMOTPEHHBIM IOTOBOPOM CTaHAApTaM M NMPOLEAYpaM.
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MAN.8.7 Omnenka kadecTBa padoT, HCMOJHSAEMBIX CyONOAPATIMKOM.
OueHuBatp KayecTBO paboOT, NPOAYKTOB M YCIYT, MPOU3BOJUMBIX CYyOHMOAPSAYMKOM, JUIS

obecreueHus IMMOJIHOTBI, KOPPEKTHOCTHU U COOTBCTCTBUA CTaHAapTaM 1 CHCIII/I(I)I/IKEIHI/IHM.

» BcnomorareibHas kateropusi mpomeccos (SUP)

BcnomorarenpHass — kareropus NOpPOLIECCOB  COCTOMT U3 IPOLIECCOB,
HUCTIOJIB3YEMBIX HCKIIFOYMTEIBHO B paMKax IPYTIUX IPOLIECCOB, BKIIKOYAsl U HWHBIE
BCIIOMOTaTeNIbHbIE TporiecChl. OHM MOTYT MCIOJIb30BAThCS HA MPOTSKEHUU BCETO
K11 BO Bcex opraHuzaiusix, y4acTBYIOIIMX B BBIMOJIHEHUS MPOEKTa MO CO3JaHUIO
unn conpoBoxaeHuto 110. Jlns BbINOJHEHHsS] BCIIOMOTAaTENbHOIO Ipolecca B
pamMKax JIpyroro IMpolecca MOXKET MOTpPeOOBaThCS HEKOTOpas €ro aJanTarius.
Hampumep, 0COOCHHOCTH  KOH(MUTYPAIMOHHOTO  YNPAaBICHWS  3aBHCAT  OT
HCIIOJIB3YEMOTO HMHCTPYMEHTapHsi, CTAaOWJIIBHOCTH PE3yJbTAaTOB BBITIOJIHCHHS
MIPOLECCOB U TEXHOJIOIMU YIIPABJICHHUS IIPOCKTOM.

[Ipn arrecTtauMu KOHKPETHOTO BCIOMOTATENBHOTO IIpoLecca CIEAyeT
YIEJIUTh BHUMAHUE TOMY, HACKOJIBKO MIUPOKO OH MPUMEHSETCS MPUMEHUTEIBHO K
ypoBHIO 3penocTt. OT dKCHepTa Mo OIEHKE MPOIECCOB TAKOTO THIIA MOTpeOyeTcs
3aKJIIOUYEHHE O TOM, HACKOJBKO (hOpMajbHO U CTPOTO pealn3alius TaKoro mporecca
COOTBETCTBYET TPEOOBAHHSIM KOHKPETHOM CUTYAIIHH.

K BcrmoMmorarenbHONM KaTErOpuu OTHOCSTCS CIICIYIOIINE TPOLIECCHI:

» SUP.1 Pa3paGoTka 10KyMeHTAIIMU

Lenpio 3TOTO MpoIecca sBIseTCs pa3paboTKa cocTaBa, CoAepKaHUs U CTPYKTYPBI
JOKYMEHTAIlMM, HEOOXOJUMOH MEHEKepaM, CHelUaCTaM, IOJIb30BaTeIsIM U
3aka3zunkam cructemsl win [10.

BOmom npoyecc oxeamvlgaem pazpabdomKy maxkux Kame2opuii OOKYMeHmMOo8, KaK:
nOAHOMY, OOKYMEHMAYU0 NO YNPAGIeHUr0 NPOeKmom (Hanpumep, NIaHbL),
KOHCMPYKMOPCKYI0 OOKyMeHmayuio (Hanpumep, 000CHOBAHUE MEXHUUECKO20
npoekma), 6X00HYIO U GLIXOOHYIO OOKYMEHMAYUulo npoyeccos (Hanpumep,
OOKYMEHMbL 3AUMHbBIX NPOBEPOK), OOKYMEHMAYUIO KOHEUHO20 NOAb306AMESL.

SUP.1.1 Onpenesienne TpedGoBaHuii K JoKyMeHTauuu. OnpeaenuTs TpeOOBaHUS
K JIOKYMEHTAIIMH, BKITFOYasi: TPeOOBAHMS K TUTYIBHBIM JINCTAM, ayJUTOPHIO, JUTSI KOTOPOH
JIOKYMEHTAIlMs TpeJHa3HauYeHa, Ha3HA4YeHWe, IeNH JOKyMEHTa; 0030p COJepKaHus;
TpeOOBaHMsI K HOCHTENIO U TPEOOBAHUS PACIPOCTPAHEHHS; TpeOOBaHMS K OE30MaACHOCTH.
I'paduk pa3pabOTKH MPOCKTHOW JOKYMEHTAIIMH JOJDKEH OBITh pa3paboTaH U BKIIOUEH B

IIJIaHBI IIPOCKTA.
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SUP.1.2  Pa3paborka paoxymeHTOB. Paspaborarb HyXHBIE IOKYMEHTHI B
COOTBETCTBUH C TPeOOBaHUH K HUM.

SUP.1.3 IIpoBepka goxkymentoB. IIpoBeputs paspaboTaHHBIC HOKYMEHTHI Ha
COOTBETCTBHE TpeOOBaHWH C MpHUBICYECHHEM, IO HEOOXOOMUMOCTH, T€X, U1 KOTO OHa
npenHa3zHavaeTcs (3KCIEepTOB, B MPEAMETHOM 001acTH, IKCIIEPTOB 10 JOKYMEHTAIHY, ...).
BbIBepHUTh JOKYMEHTHI.

Crenenb O HEOOXOOUMOCTH JTOTO BHJA JCSITEIHLHOCTH BapbUpyeTcs B
3aBUCHUMOCTH OT Ha3Ha4eHUs JOKYMEHTOB. B ciydyae MOKyMEHTalMy IMOJB30BATEINS TOT
BHJI JCSITEIILHOCTH OCOOCHHO BayKEH (aICKBATHOE U aKTyaJbHOE OmucaHue naTepdeiica).

SUP.1.4 Pacmpoctpanenue noxkymeHToB. OGOpMHTH M TepenaTh TOKYMEHT B
COOTBETCTBYIOIEM (hopMaTe COOTBETCTBYIOMIMM TpymmnaM. OmnpeaennuTh crmocod mocTymna K
KaXIOMY JIOKYMEHTY.

SUP.1.5 ConpoBoxaeHue AOKyMeHTauuu. llomnepknBaTh ITOKYMEHTHI B
aKTYaJIbHOM COCTOSIHHHM, BHOCS B HUX TEKYIIUE U3MEHEHUSI.

Ecim  nmoxymeHT sBisercss 4wacTtbio  0OasoBod  Bepcum I[10, oH momkeH
MOIU(HULIUPOBATECS M PACIPOCTPAHATHCS B cOOTBeTcTBUHM ¢ mpoueccom SUP.2. Ecmm
JOKYMEHT SIBJISIETCSl 4acTbhio 0a30BOH BEpCHMH NPOIYKTa, MOIJICKAIIEH MOINEpXKKe, 3Ta
noJAJIep>KKa BeInoaHseTcst mpoueccom MAN.7.

» SUP.2 KondurypaumuonHoe ynpasjieHme

Lenpio aToro mpomecca sBisieTcss moxaaep:kka menoctHoctd I10O mpoekra Ha
npotsokernu Beero XKL

SUP.2.1  Co3panme  OuOJAMOTEYHOH  cHCTeMbl  KOH(UIYPAIHOHHOIO
ynpaBjenusi. Co3iaTh M TOMJEPKHUBATH PEMO3UTOPUIl C pa3rpaHUYCHUEM JIOCTYIIA,
KOTOPBIN NPECTaBIISIET:

e CKJIaJUPOBaHHE W BOCCTAHOBJICHUE HJIEMEHTOB KOH(GUTypanuu (Bepcuil u
BBITTYCKOB),

e pacmpeneneHHe IEMEHTOB KOH(PUTYpai MEXAY Y4aCTHUKaMHU IPOEKTa,

® BOCCTaHOBJICHHE apXWBHBIX BEPCHH JIEMEHTOB KOH(UTypaIHH,

e (QopMupoBaHue BepCH U BBITYCKOB HA OCHOBE JAHHBIX PETIO3UTOPUSL.

SUP.2.2 Hpentudukauusi 3j1eMeHTOB KoHurypauuu. Vpentuduuuponars
KaXIbIl 3JIEMEHT, MO UIeKANN KOHPUTYPAIHOHHOMY YIIPABJICHUIO.

OneMeHTaMH KOH(GUTypauuu MOTYT ObITh, HAIPUMED:

® TEXHUYECKHE TpeOOBaHUs, TEXHHUECKHI poeKT, kof [10, TecTsl,
e npyrue 3meMeHTH [10 (Hampumep, TOKyMEHTAIHSI TTIOH30BATEINS ),
®  [IJIaHBI IPOEKTA,

®  CTaHJapThl U NPOLENYPBHIL,
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®  [epernucKa ¢ 3aKa34HKOM.
SUP.2.3 Benenue omnucanuii 3jeMeHTOB KoH¢urypanum. Paspaborate u
MoAACPKMBATh OIMMMCAaHUA BCEX 3JICMCHTOB KOHq)I/IpraHI/II/I, BKJIrO4as:
e UX pa3OHWeHHE Ha KOMITOHEHTHI KOH(HUTypanun 0ojiee HU3KOTO YPOBHSI,
e  yKaszaHHE OTBETCTBEHHBIX 32 KaXKIBI AJIIEMEHT,
e ycioBHA TPUEMKH 104 KOHQUTYPAlIOHHOE YIMpaBICHHE KaKIOTO
JJIEMEHTA.

SUP.2.4 VYnpasjieHue 3anpocaMd Ha H3MeHeHHe. J[OKyMEHTHpPOBATh,
aHATM3UPOBATh, YTBEPKIATh U COTIPOBOXKAATH BCE 3alIPOCHI HA U3MEHEHHE W COOOIIEHHS O
MPOOJIEMHBIX CUTYaNHSAX TSl BCEX 3JIEMEHTOB KOH(DHUTYPAIIHOHHOTO yIIPABICHHUS.

SUP.2.5 Kontpoas uzmeHenuii. O0ecrnieunTs pasrpaHMYCHUE AOCTYNa B LENIX
obecrieueHNs] KOPPEKTHOCTH M IIEIOCTHOCTU MPOTPAMMHBIX 3JIEMEHTOB B PEMO3UTOPHH
KOH(UTYPAIMOHHOTO YIIPaBIICHUS.

SUP.2.6 Coopka Bepcuii um  BbimyckoB [1O0. Cobupate TOIBKO
CaHKIIMOHUPOBaHHBIE Bepcud W penu3bl [0 W TONBKO W3 3JIEMEHTOB KOH(HUTYpaIUH,
XPaHSIIUXCS B PEIIO3UTOPUH.

SUP.2.7 Benenne ucTOpHMH HW3MEHEHHWiH 3J1eMeHTOB KoHpurypammu. Bectu
UCTOPUIO H3MEHEHWH KaXIOro »JJeMeHTa KOH(QHUrypauuu, 3aluchiBas JeHCTBUS
KOH(QUTYpallMOHHOTO YIPaBJICHUS 10 OTHOIICHUIO K D3JEMEHTY C MOAPOOHOCTHIO,
HEOOXOIMMOH /17151 BOCCTAHOBJIEHUS MPEIBITYIIUX BEPCH.

SUP.2.8 ®opmupoBanue 0TYETOB 0 COCTOAHUM KOHpurypanuu. GopmMupoBarhb
PEryJIapHBIC OTYETHI O pe3yjibTaTax BBLINOJHCHUA ONMMCAHHOM BBIIIE JACATCIBHOCTHU U O
TEKYIEM COCTOSIHUM KaXXI0TO KOH(PHUTYPaIUOHHOTO 3JIEMEHTA.

» SUP.3 OfecneueHue KayecTBa

Lenvio amoeo npoyecca sgnaemces obecneuerue coomeemcmauss NPOMEN’CYMOUHbIX
U KOHEYHblX pe3ylibmanios 6blNOJIHeHUsl npoexkma YCmaHO6/1eHHbIM cmaH()apmaM,
npoyedypam u mpebosanusm. KiodeBeIM TpeOOBaHHEM 311eCh SABISETCS (HOpPMHUpPOBAHUE
O0BEKTUBHON KapTHHBI COCTOSHHS KadecTBa BBITOIHEHHS MPOIECCOB U UX PE3YJIHTATOB.
ObecrieyeHre KayecTBa MOKET OBITH PEATM30BAHO PA3IUYHBIMH CIIOCOOAMH.

[Toxoxue pynkuu BemonHsr0TCs B mpouecce MAN.5. OgHako B 3TOM mporiiecce
aKIEHT JeNaeTcsi Ha BBICHEHWH TOTO, YTO HEOOXOIMMO cHeiarh, 4ToObl cO37aBaTh
kauectBeHHoe [10, 1 Kak OpraHu30BaTh KOHTPOJIb 32 BEITIOJTHEHUEM 3TOTO TPeOOBaHMSL.

SUP.3.1 OnmpenesieHne NMPOEKTHBIX CTAHAAPTOB. YYacTBOBaTb B CO3JaHUH
IUIaHOB MPOEKTA, OLIEHUBAsS MOJHOTY IUIAHOB U MOMOTasl BEIOUPATh CTAaHAAPTHI U METO[HI,
HCIIOJIb3yEeMBIE B IPOCKTE.

SUP.3.2 IIpoBepka naesarejsbHocTHd mo co3ganui I10O. IlpoBepsaTs Kaxayio

JACATCIIBHOCTD I10 CO3JaHHIO I1O Ha cooTBeTCTBUE IJjiaHaMm, CTaHaapTaM U MCTOdaM.
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SUP.3.3 PeBu3sun NpPOMeKYTOYHBIX Pe3yJbTATOB BBINOJHEHHS IPOEKTA.
[IpoBoAUTE PEBU3UU MPOMEKYTOUHBIX PE3YIbTATOB MPOEKTA HA MPEIMET BBIICHCHUS HUX
COOTBETCTBHS IIPUHSTHIM CTAaHAAPTaM U TPaBUJIaM.

SUP.3.4 Pa3zpa0doTka OTYETHOCTHM O pe3yJabTaTax BBINOJHEHUS IPOEKTA.
OTUHUTHIBaTECS O Pe3yibTaTax OMHMCAHHOM BHINIEC ACATEILHOCTH MEped COTPYIHUKAMU H
YIPaBIISIOMIMMU 3BEHbSIMHU.

SUP.3.5 Ycrpanenue  oTkJIOHeHHH.  OTKIOHEHHS — aHAIM3HPYIOTCS
COOTBETCTBYIOIIMM 3BEHOM YIpaBIICHUS W, MPU HEOOXOIUMOCTH, BEPXHHM 3BEHOM H
MPUHUMAIOTCS] MEPHI IO UX YCTPaHEHHUIO.

» SUP.4 Pa3pemenue npodiem

Lenvio smozo npoyecca aeisemcs 0OHapydiceHue npobiem, UX aHaiu3, GulasieHue
MeHOeHYUll UX BO3HUKHOBEHUS U UX YCMPAHEHUe.

[IpobGnembl, KOTOpBHIE 3I€Ch paccMaTPUBAIOTCS, O3TO JtOObIE OOHApPYKCHHBIC
MpoOJIeMbl BHE 3aBHUCHMOCTH OT WX HCTOYHHKAa M TPOUCXOXKACHUA. VIcTOYHMKaMu
MPOOIIeM MOTYT OBITh CIIEIYIOIHE MPOIIECCHI:

CUS.4.3...4.5 (npobnemvl, evisagreHHvie 6 Xx00e nposepok 3axazyuxom), CUS.6.4
(npobnemol, ceazannvie ¢ Qyukyuonuposanuem 110), CUS.6.5 (npodremvl, cészanHbvle ¢
ucnonvsosanuem npoecpamm), CUS.7.3 (npobnemvi, evisenenHvie npu MOHUMOPUH2E
npouszgooumenvrocmu), ENG.5.4, 5.6 (npobiemvl, svissiennvie 8 X00e MeCmMuposanus
110),ENG.6.3, 6.5 (npobremvl, evisgrentvle 8 xo0e mecmuposanus cucmemst), ENG.7.2
(npobnemvt  noavzosamenel,  6vidGleHHble 8  X00e  conposodcoernus),SUP.3.5
(omknoHenuss om mpebosanutl, cmandoapmos uau memooos, SUP.5.7 (npobremoi,
8bIABIEHHbIE 8 X00€ B3AUMHBIX NPOBEPOK).

SUP.4.1 IloaroroBka ot4yéra o mpoodJeme. [loaroToBUTH OTUYET C OMUCAHUEM
MIPOUCXOXKIIEHUS MPOOIEMBI cpa3y mocie e€ 0OHapyKeHHUS.

Ota paboTa MOXKeT OBITh CJleaHa MOJIb30BaTeIeM UITH 3aKa3UHKOM.

SUP.4.2 KonTpoab xoaa pa3peumieHusi npodJembl. KoHTponmpoBath Xon
pasperieHus MpoOIeMbI IO OTUETY 00 M3MEHEHHUSX.

SUP.4.3 PaccraHoBKka NMpPUOPHUTETOB NMPOOJieM. YCTaHABINBATH IPHOPUTETHI
pasperieHus IpooIeM.

SUP.4.4 Onpenenurts pemenne. IIpoanaan3npoBaTrs mpoOIeMy, ONPEeneIuTs U
JOKYMEHTHPOBATh €€ pelieHne

SUP.4.5 HUcnpasienne aedexra. Ycrpanuts nedexr B 110.

SUP.4.6 TupaxupoBanmue ucnpapiaeHuii. Tupaxuposats ucrpasieHHoe [10.

» SUP.5 IlpoBeaenune B3aUMHBIX POBEPOK

Lenvio smoeo npoyecca sasemcs 3QGekmusHuvlil NOUCK U Ycmparerue degexmos

U3 NPOMEINCYNMOUHBbIX U KOHEUHBIX pe3)ylbmanioe npoeKmmnvblx pa6om.
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Ecnu 6 nposepkax yuacmeyem 3aKazuux uiu pyKo8ooCmeo npoexmom (00biuHO &
KOHYye pabom), OHU HA3LIBAIOMCA «MEXHUYeCKUMU nposepkamuy. [lna Hauboree
MPYOOEMKUX NPOMEIHCYMOUHBIX PEe3YIbMAmo8 8aANCHO NPOBOOUMb NPOBEPKU HA PAHHUX
CMAOUAX UX CO30AHUSA, NPOBEPAA NPU IMOM UX TMEXHUUECKYIO KOPPEKMHOCMb. [ maKux
nposepox npusaekaiom "uyocux" pazpabomuuxos, naszvieas smu nposepku "ezaummvimu”,
Buisisnennvie 6 xode makux nposepox Oegekmovl U peKxoMeHOayuu sA6aI0MmMcs 6X00HbIMU
dannvimu k npoyeccy SUP 4.

SUP.5.1 Beioop paGounx mnpoaykroB. Ompenenuts MPOMEKYTOTHBIE
pe3yNbTaThl BBIMOIHEHUS MPOEKTa, KOTOPHIE JOJDKHBI MOJIEKAaTh B3aMMHBIM IPOBEPKaM.
OTO — OIWH W3 aCIeKTOB IUIAHMUPOBAHHS B3aMMHBIX TPOBEPOK, KOTOPBIH OTHOCHUTCS K
o0IIel AeITeTHPHOCTH.

SUP.5.2 OnpenesieHue CTaHAAPTOB AJisi MPoBepok. OIpeneiuTh CTaHIAPTHI
(BKJTFOYAss CIHCOK KOHTPOINBHBIX BOIPOCOB), KOTOPBIE IOJKHBI HCIIONB30BATHCS IS
B3aMIMHBIX TIPOBEPOK.

SUP.5.3 Omnpenenenue KpUTepHeB YCHENIHOI0  3aBeplICHUS TNPOBEPKH.
OnpenenuTs 3TH KPUTEPHUH.

SUP.5.5 PacnipocTpanenne MaTepHaJioB NPOBEPKH. Perynsapno
pacpoCTpaHsTh MaTePUANBI IIPOBEPOK TI0 Mepe X MPOBEACHUS.

SUP.5.6 BeinosiHeHHe B3aMMHOI NPOBepKH. BBIMONMHATE B3aMHBIE POBEPKU
JUIS yCTAHOBJIEHUS Ka4eCTBa MPOMEKYTOUHBIX PE3YIbTATOB MPOEKTA.

SUP.5.7 [lokymMeHTHpPOBaHHE BBbISIBJECHHBIX AeeKTOB. JIOKyMEHTHpOBATh
HEOO0X0aMMBbIe TOPaOOTKH, BEISIBICHHBIE B pe3yJIbTaTe B3aUMHBIX IPOBEPOK.

SUP.5.8 Kontpoas xoaa aopadorok. KoHTponmupoBath X014 J0pabOTOK,

BBIABJICHHBIX B ITPOLECCE B3aMMHBIX ITPOBEPOK.

» OpranuzanuoHnas kateropus npomeccon (ORG)

DOTa KaTeropuss COCTOMT M3 TMPOIECCOB, NPEIHA3HAYEHHBIX IS
ompenenaeHuss nened (QPyHKIMOHUPOBAHMS OpPTaHU3AIMM W CO3JIaHUS AaKTHUBOB
MPOLIECCOB, MPOAYKTOB U PECYpPCOB, KOTOpbIE, OyAydd HCIIOJIb30BAHHBIMHU B
MPOEKTax, 00ECTIeYNBAIOT UX BHITIOJTHEHHE.

K kaTeropuu opraHu3aiiiOHHBIX MPOLECCOB MIPUHAICHKAT:

» ORG.1 IlpoexkTHpOBaHHE TEXHOJIOTHH Pa3padOTOK.

Llenpto 3TOTO IIpoLecca ABIsIeTCS POPMHUPOBAHUE y COTPYAHUKOB OpraHH3aLUH H
YYaCTHHKOB IPOCKTOB €IMHOTO BHUJICHUS LeJNeil W CHOCO0OB HMX IOCTHKEHHS H
KOPIIOPaTUBHON KYJBTYPBI, KOTOPBIE CIOCOOCTBOBANM OBl MX 3()(eKTUBHOMY (YHKIIHO-

HUPOBAHUIO. LICJ'IBIO peopranmnsanvi TEXHOJIOTUU OpTraHu3aluu SBJIACTCA HE TOJBKO
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peopranuzanus mporeccoB coznanus [10. BeimomHenne 3Toro mpouecca 0IaroTBOpHO
BIIMSCT Ha BCE ACMEKTHI JeITEIbHOCTH OpraHU3aIHH.

ORG.1.1 ®opmupoBanue BuaeHuss crparerun. CdhopMmMHpoBaTh BHICHHE
CTpaTeruy, ONpeAeSIONIeH B OpraHi3auiu 0COOCHHOCTH U KyIbTypy npou3Boictsa [10.

ORG.1.2 Pacnpocrpanedue BuaeHusi crpateru. OOBSCHATL BHICHUE
CTpaTeruy OpraHu3aluyl BCeM e€ COTPYTHHKAM.

ORG.1.3 Onpenenenne KOPNOPaAaTHBHON KyJbTYpbl. PazpaboTaTe MPHHLIHMIIEL
KOPIIOPAaTUBHOM KyJIbTYpbI, 0OecnedrBaronieil Heo0xoaumoe kauecTBo coznaBaemoro 110
B COOTBETCTBHH C TPEOOBAHHSIMH 3aKa34HKa.

ORG.1.4 Co3nanne KOMIUIeKCHbIX  moapasaenenuii. CdopmupoBaTh
HOJPA3JeNeHUs C YIETOM MEPCIEKTHBBI Pa3BUTHS BBIITyCKaeMOW IPOLYKIHHU, CIOCOOHBIE
co3gasath [10 TpeOyemoro kavecTna.

ORG.1.5 CrumynupoBanue. CTUMYyIHPOBATh KOJUICKTUBHYIO padoOTy s
JOCTHXKEHUSI OOIIMX IeJied MepcoHasla, 3aHATOr0 B BBIIOJIHEHHMH HPOCKTHBIX paloT.
Cmumynel Mo2ym 6KI04ams.

®  ycmaHoseneHue KOJLIeKIMUBHOU 0meemcmeeHHOCmu 3a
npPOU3800UMENILHOCY BbINOIHEHUS pAOOM, HAYUHAS C NOCMAHOBKU 340aYy
U 3aKaHYUBAs pearuzayueli peueHul,

®  yuém MHeHUs KOJNeKMUBA NPpu oyenKe npouseo0umensHOCmu,

®  BO3HAZPAdICOEHUE NEPCOHANA 3 NPOU3BOOUTNENbHBILL MPYO.

ORG.1.6 IInanupoBanue mnpodeccroHambHOTO pocTa. Pa3zpaboTarh MIaHBI
npoecCHOHANILHOTO  pOCTa COTPYIHHKOB opraHu3audd. B ciaywyae HeOombLION
OpraHW3allid C  OrPAaHWYCHHBIM  IOTEHIIMAIOM  pOCTa  JOMYCKalOTci  IJIaHBI
WHIWBUAYaTBHON yu&0bl paOOTHUKOB.

» ORG.2 OmnpeneneHue Npoueccos

Henmpto sTOro mpomecca SBISIETCS CO3AaHUE MHOTOKPATHO HCIIOJIB3YEeMOit
OMOIMOTEKN 3JIEMEHTOB MPOIECCOB (BKIIOYAs CTAHAAPTHI, METOABI M MOJENHN) B LENAX
MOJUICPKKK  CTA0MJIBHOTO ¥ IPOW3BOJAWTEIBHOTO BBIMIOJHEHUS BCEX IIPOIIECCOB,
OITMCAHHBIX B 3TOM JIOKYMEHTE.

ORG.2.1 Onpenenenne menei. Omnpenenuthy IENA BBITOJTHCHHS IPOIECCOB.
BxonHbple naHHBIE 3TOr0 IpoLEcca COAEPXKAT BHICHHE CTpaTernu opraHusanuu. llpu
OIpeIesICHNH LieNel HeoOXoauMo (OopMyINPOBaTh UX TaK, YTOObI MX JOCTHKEHUE MOXKHO
OBIIO OBI OIIPENETUTH C TOCTATOYHOU foJieit o0bekTuBHOCTH (cM. ORG.2.9).

ORG.2.2 BoisiBleHHMe TeKyIIMX BHAOB [eATEIbHOCTH, poJield u
OTBETCTBEHHOCTU. BBIIBUTH BUABI NEATEIBHOCTH, COCTAaBIIIOLIME NpOLECC B BHUIE, B
KOTOPOM OH BBINOJIHSETCS! WIKM JOJDKEH BBINOJIHATHCS. BBIABUTH posin M pacnpeneseHne

OTBCTCTBCHHOCTH B PAMKaX 3TUX BUAOB ACATCIIBHOCTH.
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ORG.2.3 BbisiBjieHHe BXOJAHBIX M BBIXOJHBIX JaHHBIX MPOLECCOB. BIIBUTH
9TH AaHHBIE.

ORG.2.4 Onpenenenne KpUTEPUEB KA4eCTBA BXOJHBIX U BHIXOJAHBIX JTaHHBIX
npoueccoB. OnpeaeaTuTb 3TH KPUTEPUH KadeCcTBa.

ORG.2.5 Onmpeaenenne KOHTPOJbHBIX TOYeK mponeccoB. OmnpenenuTtsb
KOHTPOJIbHBIE TOUKH IPOILIECCOB, B KOTOPHIX TOJIKHBI TPOBOJAUTHCS OCHOBHBIE ITPOBEPKHU U
MPUHUMATECS PEILICHNSI.

ORG.2.6 BruisiBienue BHemrHUX uHTep(eiicoB. BrusButh uHTEpdEHCH CO
CBSI3aHHBIMHU TTPOIIECCAMHU.

bazoBenii Bunm gestenbHOCTH ORG.2.3 BEIBISET MPOMEKYTOYHBIE PE3YJIbTATHI,
SIBJISIFOINMECS BXOJHBIMH U BBIXOIAHBIMHM JAHHBIMHU IIPOLIECCOB. DTOT BHJ JESTEIBHOCTU
BBISBIISICT CBSI3b C JAPYIMMH IIPOIECCAMH, C KOTOPBIMH 3TOT IIPOLIECC MOXKET
B3aMMOJIEHCTBOBATh (HAIpUMeEp, NPOLECChl YIPABICHUs, NPOLECCHl 3aKa3uuKa/IoTpe-
OuTens) W BXOIHBIMH/BBIXOAHBIMH [aHHBIMH, KOTOPBIMH OHH OOMEHHMBAIOTCS MEXKIY
co00iA.

ORG.2.7 BbisiBieHne BHYTpeHHMX HHTepdeiicoB. BrouiButh uHTEpdEHCH
MEXIY BUIAMH JESITEIbHOCTH KaXKA0To Mpoliecca.

ORG.2.8 Pa3paborka cocTaBa 1 Ha3HAYeHMs 3anuceil kayecTBa. Pazpaborars
COCTaB M Ha3HAUEHHE 3allCced O KauecTBE MPOMEXKYTOUHBIX PE3YIbTaTOB U METOAUKY HX
BEJICHMUS.

ORG.2.9 Onpenenenne MeTpMK mnpounecca. OnpenenuTs METPUKH Ipolecca,
HEOOXOaUMBIE ISl PUKCALUH €r0 YCIECUTHOTO 3aBEPILCHHS.

B coctaB MeTpuK OMKHBI OBITH BKIFOUEHBI METPUKH dPPEKTUBHOCTH U Ka4eCTBa
BBITIOJTHEHHUS TIpoIiecca.

ORG.2.10 /lokymMeHTHMpOBaHHE CTAHAAPTHOIO mpouecca. [[0OKyMeHTHpPOBAThH
CTaHJApThI, METOJBI ¥ MOJIEIH BBITIOJHEHMS IIpOLlecca, a TaKkKe COCTaB M CTPYKTYpy €ro
BBIXOJTHBIX JIaHHBIX.

CrangapThl MOTYT PaclpOCTPAHATHCS Ha!

cneyugurxayuy mpeOO8anull;, Memoobl NPOEKMUPOBAHUL, CMUIL KOOUPOBAHUS,
AZBIKU  NPOSPAMMUPOBAHUS,  MeCmuposanue,  0e30nACHOCMb,  YellogedecKue
Gakmopwl; niaHvl NO YAPAGIEHUIO NPOEKMOM; NIAHbL 0DecnedeHus Kaiecmed,
NAanbl YNpasieHus KoOHpUeypayuamu.

ORG.2.11 ®opmupoBanue noauTuku. ChopmMupoBaTh M IOKYMEHTHPOBATb
KOPIIOPAaTUBHYIO MOJIUTUKY MO BHIITOJHEHHUIO IpoLEcca.

ORG.2.12 Onmnpepaenenue o0xkuIaeMOii NPOM3BOAMTENbHOCTH. OnpenenuTsb

OXHUAACMYIKO0  IIPOU3BOAUTCIBHOCTL  IIpoHecCa MNpHU MNPUMCHCHUH pa3pa6OTaHHI>IX
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CTaHAAPTOB MPENPUATUS. Bcsl odrcudaemas npoussooumenbHOCMy 0ObIYHO BbIPANCACTCS]
KOIU4eCmeeHHo.

ORG.2.13 PasBéprbhiBanne mnpomecca. Crenate CEMEHCTBO KOPHMOPATHUBHBIX
CTaHAAPTHBIX MPOLECCOB MJOCTYMHBIM JJsl HWCIIOJNB30BaHMS IIOBCEMECTHO BHYTPH
opranu3anuu. Pa3BépThIBaHNE KOPIIOPATHBHBIX CTAHAAPTHBIX MTPOIIECCOB BKIIOYAET B CEOS
1 o0yueHHe repcoHana.

» ORG.3 MoaepHu3anusi Npoueccon

Lenpro 3TOrO TpoIEcca SBISETCS MOCTOSHHOE HapamuBaHue d(QQEKTHBHOCTH H
MPOU3BOJUTEIBHOCTH TPOILECCOB, HCIONB3YEMbIX B OpPraHW3allid B COOTBETCTBUU C
MIPUHSITON TEXHOJOTUE.

OTtoT mpomecc OOBIYHO COCPENOTOYEH Ha CEMEHCTBE KOPIOPATHUBHBIX
CTaHAAPTHBIX MPOLECCOB, IOCTPOCHHBIX B COOTBETCTBUU C OOILIMM BUIOM JESTEIBHOCTH.
MNMmeHHO m1O3TOMY JaHHBIM HOpolilecC pacCMaTpUBAETCid Kak  OpraHU3allMOHHbBIN:
HaKOIUICHHBIE OpraHM3aluei aKTHUBBI CTAaHAAPTOB M MPOLIECCOB SIBIAIOTCS OCHOBOW IS
MIOCTOSIHHOTO COBEPIICHCTBOBAHMS TEXHOIOTHH.

ORG.3.1 BeobisiBileHHEe BO3MOKHOCTEl COBepUIEHCTBOBAHMSA. Buviasums
603MOICHOCMU OISl COBEPUIEHCNBOBAHUS NPOYECCOS, PERYIAPHO AHAIUSUPYA!

®  pesynbmamul uMepenus Kavecmea u npouzgooumenvrocmu 110,
603MOJICHbIE USMEHENUs NPOYECCo8 U MEeXHON02Ul,

®  pe3yILmamel CPAGHEHUS BHYMPEHHUX U GHEUHUX OAHHDBIX,

®  U3MeHeHUsl KOHMPaKmuwlx mpebosanuti u mpebosanuil k 110.

ORG.3.2 Onpenenenne paMoOK [AeATEJLHOCTH MO0 COBEPLIIEHCTBOBAHUIO.
OmnpenenuTh Ha3HAUCHHE, LIEIH, PAMKH U MPHOPUTETHI COBEPILICHCTBOBAHUS MPOLIECCOB B
COOTBETCTBHH C LENSIMH OpraHU3aIHH.

ORG.3.3 ArrecTanusi nmpoueccoB. ATTECTOBAaTh MPOIECCHI, YTOOBI MOHATh UX
CHJIBHBIC U CJIa0bIC CTOPOHBI.

ORG.3.4 BbifBieHMe HaNpaBJeHUI ycOBepIIEHCTBOBaHUA. BrIABIATE MecTa,
rae TpeOyIOTCS COBEPUICHCTBOBAHHE IPOIECCOB JJISi TOTO, 4TOOBI OHHM 3(EKTUBHEES
Jocturany cBoux menedd. CBeleHHsS O IENsSX NpoleccoB (GOpPMUPYIOTCS B Ipolecce
ORG.2.1.

ORG.3.5 PaccraHoBKa TNPHOPUTETOB YCOBepIIeHCTBOBaHWIi. PaccTaBuTh
HPUOPHUTETH HOTCHIUAIBHBIX YCOBEPIICHCTBOBAHUI MPOILIECCOB, OCHOBBIBASACH HA aHAIU3E
WX BIMSHUS Ha OCTIDKEHHE IeNeil mporecca.

ORG.3.6 Omnpenenenue MeTpUK pe3yabTaToB. OnpenensaTe METPUKH, KOTOPBIE
MOTYT OBITH HCIIONB30BaHbl IJIsI ONPEACTICHUS BIMSHHUS W3MEHEHHH B HpoLecce Ha

JOCTHXKECHHUEC UM CBOUX ueneﬁ.
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ORG.3.7 W3meHenue mpomecca. I3MeHuts mnpoumecc ¢ IENBIO  €ro
COBEPILICHCTBOBAHUS.

ORG.3.8 IloarBep:kaeHue ycoBepuieHCTBOBaHMA. Ha ocHoBe anHanmza
COOTBETCTBYIOIIMX JAHHBIX IPOBECTH IpeJBapUTEIbHOE TECTUPOBAHUE HW3MEHCHUM
nporiecca, 4T00bI HOATBEPIAUTD, YTO OHU JEHCTBUTENHHO YIyYIIAOT POIIECC.

ORG.3.9 Pa3BéprniBaHue YycoBepuieHcTBOBanus. CnemaTb  ycoBep-
INEHCTBOBAHHBIC IMPOUCCCHI JOCTYIIHBIMU JIsI UCIIOJIB30BAHUA BHYTPU OpraHHU3allud Tam,
/i€ 3TO HEOOXOIUMO WJIH TTOJIE3HO.

» ORG.4 OGyueHue

Lenpto sTOrO TmpOIlecca sABMSETCS OOeCledYeHrne OpTraHu3allid MW IPOEKTOB
COTpYIHUKaMH, OOJaNaloNMMH HEOOXOAWMBIMH 3HAaHUSMH W HaBBIKAMH  JUIS
3(h(PEKTUBHOTO BBHITIOTHEHUS CBOMX (DYHKITHIA.

ORGA4.1 BoisiBieHne mnoTpedHOCTH B 00ydyeHHMH. BEBIIBIATE 0O0IIHE
MmoTpeOHOCTH B OOYYEHHWH [UIsl TOBBINICHUS NPO(ECCHOHATBHOTO YPOBHS 3HAHWHA U
YMEHHH y TepcoHaIa.

ORG 4.2 Pazpa0doTka Wi 3aKa3 HY’KHbIX KypcoB 00y4eHus. Paspaborars nnu
3aKa3aTh HY)XHbIe KypCchl OOydYeHHs, HaNpaBleHHbIE Ha VYJOBIETBOPEHHE OOIINX
nmoTpebHOCTEN B O0yUSHUH.

ORG.4.3 OOyuenue mepconana. I[IpoBoauTh o0OydeHHe TiepcoHana B
COOTBETCTBHU C HYKHBIMH y4eOHBIMHU KypCcaMH.

ORG.4.4 Benenne 3anuceii 00 o0y4eHun. Bectn cooTBeTCTByIOIINE 3aMIUCH O
MPOXOKACHUH 00yUeHHS TIEPCOHATIOM.

» ORG.5 OGecneyeHne BO3MOKHOCTH IOBTOPHOTO MCIOJIb30BAHUS

Llenpto 3TOrO MpoOIllecca SBISETCS MaKCHMHU3ALUS TOBTOPHOTO HCIOIB30BAHUS
CUCTEMHBIX W MNPOTpaMMHBIX KOMIIOHCHT JI1 YMCHBIICHUSA CTOHMMOCTU (I/I CpOKOB)
pa3pabOTKH U COMTPOBOXKACHIS U MOBHIICHUSI KauecTBa coznaBaemoro [10.

ORG.5.1 OmnpenejieHue KOPNMOPATHBHOH CTPaTerud IOBTOPHOIO0 WCIOJIb-
3oBaHus. ONpenennuTh COCTaB MOBTOPHO HCIIONB3YEMBIX KOMIOHEHT. Korama apxuTtektypa
cozmaBaemoro 110 mpakTniyeckn HEM3MEHHA OT MPOEKTa K MPOEKTY, BOZMOXKHO TIOBTOPHOE
WCTIOJIb30BaHME BEICOKOYPOBHEBBIX KOMITOHEHT.

ORG.5.2 BpifiBjeHHe TOBTOPHO MCHOJb3yeMbIX KOMIIOHEHT. BBIIBUTH
MPOrpaMMHBIE W CHUCTEMHBIE KOMIIOHEHTHI, KOTOPbIE MOTYT OBITH HCIIONB30BaHBI IMPHU
paszpaborke gapyroro I[1O. Jlnsg TMOBTOPHOTO WCIONB30BaHUS TOAXOIAT TOJBKO
BBICOKOKa4eCTBEHHBIE KOMIIOHEHTHI.

ORG.5.3 Pa3paboTka NMOBTOPHO HMCIOJIb3yeMbIX KOMIOHEHT. Pa3pabaTbiBaTh
CUCTEeMHBIE U TPOTpaMMHBIE KOMIIOHEHTHI, IMpeJHa3HAYeHHBIE I TIOBTOPHOTO

HCIIOJIb30BaHUA.
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ORG.54 Co3nanmne Oudamorexm xkommonent. CozgaBaTh OHOINOTEKY
MOBTOPHO HCIIOJIE3YEMBIX KOMIIOHEHT, COJIEPXKAIYI0 NaHHbBIE JUIS UX WACHTU(DHUKAIMH U
W3BIICUYCHUSI.

ORG.S5.5 Cepruukanusi NOBTOPHO HCHOJb3yeMbIX KOMIOHEHT. CepTu-
(GUIMpPOBaTh KOMIIOHCHTHI W3 OHOJMOTEKM HA WX T[PUTOAHOCTh K IMOBTOPHOMY
HCITOJI30BAHUIO.

ORG.5.6 HHTerpanMsi mNOBTOPHO HCHOJb3yeMbIX KkommoHeHnT B KL
Momudurnuposats KI[ 1O w/mau craHgapTHBIE MPOIECCH B IENAX BKIIOYCHUS B HHUX
HEO0XOUMOM TOJICPIKKH ITOBTOPHO MUCIIOIBb3YEMbIX KOMIIOHEHT.

ORG.5.7 lly6mkanus u3MeHeHH B MOBTOPHO HCIOJIb3yeMbIX KOMIIOHEHTAX.
[lepen Tem, kKak nenaTh ria00aTbHBIE U3MEHEHHS B OMOIHMOTEKE TOBTOPHO HCIIOIB3YEMBIX
KOMIIOHEHT, OIEHWTH BIUSHHE JTUX W3MEHEHWH Ha CHUCTEeMBl M TPOTPAMMEI, TAE 3TH
KOMIIOHEHTHI YK€ HCIIOIb3YIOTCS.

ORG.6 Co3nanue ycaosuii mias npousBoacrsa I1O. Llensio sToro mponecca
SIBIIIETCSL CO3/1aHWEe HEoOXOAMMON WH(GPACTPYKTYpbl B COOTBETCTBHH C COCTABOM U
0COOCHHOCTSIMU NIPUHSATHIX B OPraHU3AIMH CTAHJIAPTHBIX MTPOIECCOB.

ORG.6.1 Omnpenenenne TpeOGoBaHWii K YycaoBusiM npoussoacrsa I10.
Onpenenuth TpeOoBaHWs K ycIoBHSAM mpousBoacTBa [10. DTu TpeGOBaHUS HOIKHBI
BKJIFOYATh CBEJICHUS O:

e cocmaege u HABHAYEHUU Poell U BUO08 OesAMerbHOCU O/l KAXWCO020 U3
npoyeccos,

® obecneueHuu bezonacnocmu,

®  mpebosanusx K NPONYCKHOU CHOCOOHOCIU 0DWUX CepBepo8 U Pa30eleHuIo
OQHHbIX,

®  pe3epsuposaHUU U 60CCIMAHOBIEHUU OAHHbIX

ORG.6.2 Obecneuyenne ycaoBuii nas mpomsBoacTa I1O. ObGecreunBath
HeoOXoauMble ycimoBus ais mpousBoactBa 110, ymoBieTBOpSIOMINE MPEIBIBISIEMBIM
TpeOOBaHUSM.

ORG.6.3 IlpenocraBienue moagepkkm paspadorumkam. I[Ipenocraisrs
MOIEPKKY pPa3pabdoTYMKaM B TPOIECCE BHIMONHEHUS MPOEKTHHIX paboT. [lommepikka
BKITIOYAET B ce0s BHISIBIICHUE U pa3pelieHue mpo0ieM, BOZHUKAIONUX IIPH HCIIOE30BaHUT
MPEIOCTABICHHBIX CPEJCTB U 000y TOBaHMUSL.

ORG.6.4 OoOGecrieueHne HEOOXOAWMBIX YCIOBUH 1isi  mpousBozactBa [10.
ObecrieunBaTh HEOOXOAMMEBIC YCIIOBUS s mpou3BojcTBa [1O ¢ 1enbio:

®  HCIpaBieHUs NePEeKTOB,

®  YBCIMYCHUA ITPOU3SBOJUTCIIBHOCTH,
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o MO)Z[I/I(i)I/IKaHI/II/I YCJIOBI/Iﬁ B COOTBCTCTBUU C UBMCHCHHAMMU B ACATCIIBHOCTHU
B paMKaX MPOIIECCOB U CPEJICTB, KOTOPBIC MX MOAJEPKUBAIOT,

e ympaBieHHWE HW3MEHEHHSMHU /s oOecliedeHHus MpH HYXKIEe BO3BpaTa K
MPEBITYIEMY COCTOSHHIO

» ORG.7 Ilpeaocrasiienue padouero 000py10BaHUS

Llenpro 3TOrO mMpolecca SBIAETCS NpPEJOCTaBICHHWE Oe30MacHOW W Hal&XHON
Cpelbl, B KOTOPOI CMOTYT BBITIOMHATHCS POSKTHBIE PabOTEHI.

ORG.7.1 IIpepocraBienune 3¢ppexTUBHbIX padoyux MecT. I[IpemoctaBuTh
MEPCOHAIy, 3aHATOMY B IpOEKTe, paboure MecTa, OCHAIEHHBIE BCEM HEOOXOAMMBIM IS
3¢ hexkTuBHOM paboTEHI.

ORG.7.2 O0ecneyeHne NeJOCTHOCTH JAaHHBIX. [IpenoctaBuTh CpencTBa,
o0ecrieunBaiOINe COOTBETCTBYIOIIEE apXMBHPOBAaHHE M 3allUTy OT IOBPEXKIACHUI
JaHHBIX, ABJIAIOMIUXCA PE3YJIbTATOM ACATCIbHOCTU B paMKaX IMPOrpaMMHOI0 IIPOCKTA.

ORG.7.3 Ooecneuenue pe3epBHUpPOBaHUSl JaHHBIX. O0ecredynTh peryssipHOe
PE3CPBUPOBAHNUEC U APXUBHUPOBAHHUEC JAHHBIX, (bopMpreMHx B IMPOLECCE BBIIIOJIHCHUA
IMPOCKTA, IJId NPCAOTBpalICHUA UX ITOTCPH.

ORG.7.4 IlpenocrapiieHue nomMemeHuii. [[peqocTaBuTh MOMEIIEHUS, BKITIOUAS:

ORG.7.5 IlpenocraBieHue cpeacTB yaAaJéHHoOro naocryma. I[IpemoctaBuTh
TEXHHYECKOMY U YIPaBIEeHUYECKOMY MIEPCOHATY MPOrPaMMHOT0O IIPOEKTa CPEICTBA IOCTyIa
K paboueii cpezie ¥ JaHHBIX U3BHE, HEOOXOIUMBIMH JIJISI BBITOTHEHHS POSKTHBIX PadoT.

Xapaxmepucmuku npoyeccos

[ToBblllIeHWE 3pEIOCTH TMOMOTAET OpPraHU3alUHd MOBBIIATH CTENEHb
MPECKa3yeMOCTH PE3YJIbTaTOB BBIMOJIHEHUS MPOEKTOB. [IpOeKThI B Opranuzamusx,
uMeromx 1 ypoBeHb 3peloCTH, OOBIYHO MMEIOT 3HAYUTENbHBIE OTKIOHEHUS OT
3aIIaHUPOBAHHBIX CTOUMOCTH, CPOKOB, PYHKITMOHATHHOCTH M Ka4eCTBa.

1. C pocToM 3penocTH OTKIOHEHHUS PeajbHBIX PE3yJbTaTOB OT IUIAHUPYEMBIX
YMEHBIIAIOTCA.
2. C pocCTOM 3peyIoCTH YJIY4IIAKTCS CaMH 3alUIaHUPOBAHHBIE PE3YJbTAThl

(CGGGCTOI/IMOCTB, BpPCMs BBITIIOJIHCHUS, IIPOU3BOAUTCIIBHOCTD U KaquTBO).

45. DmeMeHTHI 6235l JAHHBIX

B tabnuue 8 nanel 0011ue cBeACHNS O MPOEKTE, BKIIOYAIOIINE JaThl Hauaia
1 KoHI[a (Tmpeanonarabmuecs U (akTUIECKue), MPeAnoIarapuIyrcs TpyA0eMKOCTh

(pakTrueckast TpPyJOEMKOCTh HE MTOMEIIIEHA B ATy TA0JIUILy, TOCKOIbKY OHAa MOXKET
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OBITh BBIYMCIICHA U3 TAOJIULBI TPYAOEMKOCTH), MAaKCUMAIbHBINA pa3Mep KOMAaH/bI,
MHPOPMALIMIO O PHUCKE, HMCIOJIb30BAaHHBIE WHCTPYMEHTBI U JIpyrue JaHHble. B

TabIUIIe MOXKET XpaHUTCSA U MHAs HHPOPMALIUs, HAalIPUMEp O KIIMEHTE.

O0muMe XapakTepUCTHKHU

HaumenoBanue noss 3Hauenue A9 MPOEKTA
ProcessCategory (kaTeropus mporecca) Pa3zpaboTka

LifeCycle (>xu3HEHHBIH ITHKIT) [Tonubri
BusinessDomain (ipeqmeTHast 061acTh) MakxJsepcTBo/pUHAHCHI

ProcessTailoringNotes (3amedanust mo anmanta- JlomomHUTENbHAsT TPYIIIOBAas JKCIEp-

AU TIpoIecca) TH3a TOKYMEHTOB, 00JaJafoIInX 0c000
CUJIbHBIM BIUsiHUEM. J1J1sl mepBoit
MPOrpaMMBbl  KQXKJOr0 pa3paboTynka
MIPOBOAMIIACH TPYITIOBAs DKCIIEPTH3a

PeakTeamSize (MakcuManbHass YHCICHHOCTh 12

KOMaH/TbI )
Toolsllsed (ucnonp3yemblie HHCTPYMEHTBHI) MS Visual Studio, MS SQL Server
EstimatedStart (mpenmosiaraemMoe Ha4yao) 20 ssaBaps 2008

EstimatedFinish (mpenmomaraemoe okondanue) 5 uroasa 2008

EstimatedEffortHrs (nmpenmomaraemast tpymo- 3106

€MKOCTb)

EstimationNotes (3aMe4aHus 110 OIICHUBAHUIO) OgHUM W3 METOIOB OILEHKH OBbLI
MOAXO0H C HCIIOJIb30BAHHEM TOYEK
BapHAHTOB HMCIIOIH30BAHUS

ActualStart (pakTrdyeckoe Hadano) 20 staBaps 2008

ActualFinish (dakTnueckoe okoHUaHKE) 5 mrons 2008

First Risk (miepBbrit puck) PaboTta ¢ ynamenHoit 0a3oif IaHHBIX
3aKa3urKa

Second Risk (BTopoii puck) JlomoHuTENbHBIC TPEOOBAHUS

Third Risk (Tperwnii puck) CoxkparreHue YucIeHHOCTH

RiskNotes (3ameuanust o puckam) UepemoBanue paboT; JOTOBOPEHHOCTH
0 MOJICPHU3AIMU TIOCIIE TPUEMKH 3TOTO
MPOJYKTA;

Tadoauna 8. O01mme JaHHBbIE O IPOEKTE

B tabnune 6 3apukcupoBana uHpopMaus 0 TPYIOEMKOCTH. [t pa3HbIX
CTaauii Tpolecca OHa BKIIOYACT JAaHHBIE O TPYJAOEMKOCTH JCUCTBUS H
TPYAOEMKOCTH JOpa0OTKH TIOCNe BBIMOJHEHUS 3aaadn. OO0beMbl JOpaOOTKH
(UKCUPOBAUCH, TOCKOJIBKY A3TO IOMOTAeT MOJCYUTATh U TMOHSITH CTOUMOCTD
KauecTBa. B Tabmune 9 mokazaHa TpyJ0eMKOCTh pabOT AJisi MPOEKTa B YEIOBEKO-

yacax. Takke NpeCTaBICHbl OLIEHKU TPYAOEMKOCTH.
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TpynoeMKoCTb 10 CTAAMAM

Cranus Brinonnenue 3agaun DKcnepTusa Ouenka
Awnanuz TpeboBaHuit 0 0 0
IIpoexTupoBanue 414 32 367
IIporpammupoBaHue 1147 76 1182
He3zaBucumoe TECTUPO- 156 74 269
BaHHE 3JICMEHTOB

KomnnexcHoe TECTHPO- 251 30 180
BaHME

[IpreMouHBIE UCTIBITAHUS U 183 0 175
YCTaHOBKa

VYnpasieHue mpoeKToM 237 8 357
VYnpasienue KOH(HTY- 30 3 38
pauuen

OO0y4eHue U1 MPOeKTa 200 0 218
Hpyrue 332 0 226

Tadauna 9. /laHHbIe 0 TPYA0EMKOCTH

Tabmuua 10 copepxut nnpopmanuio 06 ommdkax. XKenarenabHO HE TOJIBKO
3HaTh, Koraga Obuta oOHapykeHa oOmMOKa, HO TaKkKe Korja oHa Obuia
3apeructpupoBana. CrenoBareabHO, HEOOXOIUMO (PUKCHPOBATH YHCIO OOHApY-
KCHHBIX OIIMOOK W JUIsl KaXXAOW CTaauM BHECEHUS, W JUIS KaKIOW CTaauu

obHapyxenus. Ctaguu  OOHApYKEHHS — 3TO Pa3HOOOpa3HbIC IKCHEPTU3BI H

TECTUPOBAaHUE; CTAaJUM BHECEHUS OIINOOK 3TO aHamu3 TpeOOBaHUM,

MPOEKTUPOBAHKUE U MPOrpaMMUpOBaHKe. JTa UH(POpMALHS MOKET ObITh MOJIE3HOM

AL OIIPEACTICHUSA ITOTCHIHUAJIbHBIX obnacreit YCOBCPIICHCTBOBAHU.

Omnoxn
Okcreptusza | Okcmepru3a | Oxcmepruza | TecrtupoBa | Cucremuoe | [Tpmemounsie
TpeOOBaHMI | TPOEKTHUPO- KoJa HHE TECTHPO UCIIBITAHHS
BaHUS 9JIEMEHTOB BaHHUE
Ananus 0 0 0 1 1 0
TpeOOBaHUIt
IIpoexTpon 14 3 1 0 0
aHue
IporpamMmu 21 48 17 6
pOBaHHUE

Taoauna 10. JJanabie 00 omm0Kax nmpoekTa

Cnenyromas Tabnuma coaepkutT HHDOpPMAIMIO O pa3Mepe mpoekra. B

IMPOCKTE MOIyT HMCIIOJIB30BAaThCA PA3JIMYHBIC A3BIKH, II03TOMY 3ICECh MOXET

IMPUCYTCTBOBATh HCCKOJBKO 3JICMCHTOB. KpOMe TOT'0, MOXKET HCIIOJIB30BaATHCA

HECKOJIBKO CAMHUIL

CANHUIA U3MCPCHUS.

U3MEpeHusl pasMmepa, MO3TOMY B Tabiuie QUKcHpyeTcs
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Pa3mep

SI3b1K KON OC xona CVYB/l xona AmnmnapaTHas Enununa DakTuyeckui
iargopma HU3MEPEHUs pa3mep kojza
Koza
C# Windows NT MS SQL PC LOC 8081
Server
Visual C++ Windows NT MS SQL PC LOC 12185
Server

Taboauna 11. /lanabie 0 pa3mepe npoekTa

Tenepp MBI HpOMILTIOCTPUpPYEM MOAXOA oOleHMBaHMs. Eciu B mpoekrte

MPUMCHSCTCA NMMOAXO, 633pr10HlPII>’IC$I Ha BaApHAaHTAaX UCIIOJIb30BAHUS, TO OCHOBHAA

ACKOMIIO3UIIUA BBIIIOJHACTCA B TCPMHUHAX BAPHUAHTOB HCIIOJB30BAHUA, 4 HC B

TepMUHAX MojyJiei. B Tabnuiie nmepeunciensl 26 BApUaHTOB UCIOJIb30BAHUS U UX

CJIOKHOCTD.
Homep Bapuanta Omnucanue Crao:xxHOCTD
HCNOJIb30BAHUSA
1 JKpaH HABUTAIINH Ci10:kHBIH
2 OoHoBJIeHUEe JUYHON UH(pOPpMAIUH Cpennnii
3 JloGaBienne aapeca Cpennnii
4 OoHoBJIEHHE aJpeca CJ10KHBIH
5 Ynanenue agpeca CJ10KHBIH
6 Job6aBienue TejiepoHHOr0 HOMepa Cpennmii
7 OonoBJienue Tejie)OHHOr0 HOMepPa CJ10KHBIIH
8 Ynanenue Tesie(p)OHHOT0 HOMepa CJ10KHBIIH
9 JoGaBienue aapeca 3J1eKTPOHHOM MOYTHI Cpennnmii
10 Oo0HoBJIeHHE ajipeca YJIEKTPOHHOM MOYThI Cpennnii
11 Yaanenue ajapeca 3JIEeKTPOHHOI MOYTHI Cpennnii
12 OOHoBJIeHNe MH(OPMALIUH O 3aHATOCTH JJIs Cpennnii
KOMIIAHUH
13 Oo0nogByenne puHaHCOBON NHGOPpMaNHH 151 Cpennnii
KOMIIAHHH
14 OoHoBJIeHUe HH(OPMALIMH O cUeTe Cpennumii
15 Hoanep:xka neliCTBUI CO cUETOM CJ10KHBIIH
16 Hoanep:xka KOMMeHTAPHEB K CYETy pocroii
17 IIpocmoTtp npeabicropun HHGOPMALMH 0 KOMIAHUM C10KHBII
18 IIpocmoTtp npeabicTropun nHGOpMAaLMH 0 cUeTe C10KHBII
19 IIpocmoTp npeabICTOPUM YPOBHS ONUMU U pocroii
CePBHMCHBIX ONMUMii
20 IIpocmoTp npeabICTOPUHU AeHCTBUA 1 KOMMEHTapHeB IIpocroii
21 IIpocMoTp npeabICTOPUM poJieit CJ10KHBIH
22 IIpocmoTp nHpopMaunu cyera IIpocroii
23 HpocMoTp undopmManuu o BIaeabIAX CUETA C10:KkHBII
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24 IIpocMoTp HeoOpPaOOTAHHBIX OPAEPOB MO CYETY C10:KHBIH

25 3akpeiTHe/Bo30o0HaBIeHHE cUeTa Hpocroii

26 BoinoJiHeHMe MHTENIEKTYAJIbLHOT0 0OHOBJIEHUS AJIs1 C10kHBII
On3Hec-nMapTHEPOB

Taboauna 12. BapuaHThI HCI0JIb30BAHNS B NMPOEKTE

B Tabmuue 13 mokazaHbl cpefHsisi TPYJOEMKOCTh CO3JaHUS ISl KaKI0TO

THUIIAa BapHaHTa UCIIOJIB30BAaHUSA U 061ua;1 TPYAOCMKOCTH CO3JaHM.

Tun BapuanrTa TpyaoemkocTb (Ha Yucao O0mas TpyA0eMKOCTh
HCI0JIb30BAHUS BapUAHT MCIIOJIb30BAHUS, 3J1eMEeHTOB CO3JaHHA
B 4eJI0BEKO-IHX) (B 4eJ10BEKO-THAX)
IIpocthie BapuaHThI 1 5 5
HCIIOJIb30BAHUS
Cpennyue BapHaHThI
P P 5 9 45
HCIIOJIb30BAHUS
Cr0XHBIE BApHAHTHI
P 8 12 96
HCIIOJIb30BAHUS
Hroro
146

Taboauna 13. TpynoeMkocTh coO31aHUsI MPOEKTA

I[J'If[ OLICHUBAHUA pacnpeneneHI/Iﬂ TPYI[OGMKOCTI/I 110 CTraguiaM HpOGKTa
WCIIOIB30BAaHO HIDKECTEAyoIIee pacnpeaenenrue. B Tabmuie 14 maHbl O1EHKH IS

KXol cTaanu U oOIas OeHKa.

JeiicrBue Ouenka
B yejsioBeko-aHAX B % ot o0uieii TpynoeMkocTH

TpeGoBanust 50 10
IIpoexTnpoBanue 60 12
Co3nanne 146 29
KomniiekcHoe TecTHpoBaHuUe 35 7
PerpeccuonHoe TecTUpOBaHuUe 10 2
IIpuemMoYHbIE HCTIBITAHUS 30 6
Ynpagienue npoeKToM 75 15
Ynpapiaenue koHpuUrypamnmei 16 3
O0yuenue 50 10
Jdpyroe 40 6
OueHka TPYA0eMKOCTH 501 yesioBeKO-ACHB 100%

Taboauna 14. OueHka TPy10eMKOCTH MPOEKTA
Ecnu ucnonb3oBaTh METOAOJIOTHIO TOYEK BApUAHTOB HCIOJIL30BaHUS, TO
Kak ObLIO OMHCAHO paHee, CHayalla Mo BapuUaHTaM MCIIOJIb30BAHUS OMPEIEISIOTCS
UUCP (TOYKM HECKOPpPEKTUPOBAHHBIX BAPUAHTOB HCIIOJIB30BAHUSA): KaKIOMY
IIPOCTOMY  BapuUaHTy UCIOJb30BAaHUS HAa3HAyaeTcs S5 TOYEK, BapHAHTY
WCTOJBb30BaHMS CPEIHEN CIOXKHOCTH — 10 Todek, W CI0XKHOMY BapUaHTY
Ucnonb30BaHuss — 15 Touek. Uncna MpoOCTBIX, CPEAHUX U CIIOXKHBIX BapUAHTOB

WCII0JIb30BaHUs paBHsieTcs 5, 9 1 12 co COOTBETCTBEHHO, OTKY/Ia MOJy4aeM:
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UUCP=5*5+9*10+12*15=295

Jlnsg Toro 4yToOBI MPHUHITH B pacueT pa3HooOpasHble (akTOphl, CHaudaia
Ha3HAYUM BeC (hakTopam, CBSI3aHHBIM CO CJIOKHOCTBIO TEXHOJIOTHH, W TIOTYYUM
(hakTop CIIO)KHOCTH TEXHOJIOTHH. BbiOepem crenyromme 3HadeHHS (HAKTOpOB (B
nopsiiKe, 3ajanHoM B tabmuie 2 ): 4, 3,5, 3,4,5,5,0,4, 1, 2, 0, 5, moayuuB B
pesynbrate TFactor, paBubiit 40 (§ +3+5+3+4+25+2,5+0+4+1+2+ 0+ 5)u
TCF, pasnsiit 1,0. [lanee Beruucaum Gaxtop okpyxenus. akropam, CBS3aHHBIM C
OKpY’K€HHEM, Ha3HauuM cienytomui Bec: 3, 1, 3, 4, 5, 5, 0 u 3; B pe3ynbrare
nosyuuM EFactor, paBusiit 22 (4,5 + 0,5+ 3 +2 + 5+ 10 + 0 - 3) u EF, paBublit
0,74. Otcroga BIYUCIUM 00III€€ YUCIIO TOYCK BapPHAHTOB MCIOJIb30BAHMS:

UCP=295*1,0*0,74=2183

Hcnons3ys ans tpynoemkoctu Ha oaHy UCP oObrunoe 3Hauenue B 20
YEJIOBEKO-4aCOB, TIOJYYHM OLIEHKY TPYJIO0EMKOCTHU:

218 * 20 = 4360 yenoBeko-yacoB = 499 uenoBeko-aHeH (Mo 8,75 yacoB B
neHb), Wi 513 denmoBeko-mHel (mo 8,5 yaca B JeHB). DTH OICHKU OJNM3KH K
MOJIyYEHHBIM paHEe OLIEHKAaM, YTO TOBBIIIAET YBEPEHHOCTh B pe3yjibTaTax.

st Toro yToOBI B TIOJHOM MeEpe BOCIOJB30BATHCS MPEUMYIIECTBAMHU
MOAX0Ja K BBHINOJHEHUIO IPOEKTa, OPUEHTHPOBAHHOTO Ha MPOLECCHI, BaKHO

HaKaIIMBaTh U UCII0JIb30BAThH UMYIIECTBO IIPpOLECCA.

HNucTpyknun KonTpoabHblie nepeynu Ia0noubl/PopmMbI

WHucTpykuuu no oueHke KonTponbHsblil nepeueHs JlokyMeHT cneuudukanun

TPYZOEMKOCTH U rpaduka padoT aHaiM3a TpeOoBaHUH TpeOoBaHMH

IIponenypa rpynmnoBoi KonTtponsuble nepeunu miaHa  JJoKyMeHT Iu1aHa

SKCHEPTU3BI TECTUPOBAHUS 3JIEMEHTOB U TECTUPOBAHUS 3JIEMEHTOB
TECTUPOBAHUS CUCTEM

MHceTpykumu 1o azantauuu KoHTpoabpHBIH IepedeHb JloxymeHT miana

mporecca yIpaBiIeHUs KOHQUTypauued  NPUEeMOYHBIX UCIIBITAHUI

WHeTpykumu 1o oueHke u KoHTpoabHbli epeyeHb [Inan ynpasieHus

MOHHUTOPHUHTY OIINO0K OTYETA O COCTOSTHUU IMPOEKTOM

WHcTpyKumy 0o u3MepeHusM u KonTponbHslil nepeueHs IInan ynpasnenus

aHaIU3y JaHHBIX 9KCHEPTU3HI TPeOOBAHUM KoH(pUTypanunen

WHCcTpyKUMHy 110 YIIPABIICHUIO KonTpomnbHbIil nepeueHb Ortuer 00 aHanm3e

puckaMu AKCIIEPTHU3BI TpeOOBaHMI rokaszaresei

WHcTpyKIMu 10 TpaCCUPOBKE KoHTponbsHbI IepeueHb OTueT 0 COCTOSIHUM 3Tana

TpeboBaHMit SKCIEPTU3bI IIaHA IPOEKTa

WHcerpykuuu o npeaynpexaeHuo  KoHTpoJbHBIN epeueHb OT4er mo aHanu3y

BO3HMKHOBEHHS OLIHOOK JKcnepTusbl koga Ha C++ MIPEAYTPEXKICHNS OIINO0K

Tabumnna 15. UHCTPpYKIMH, KOHTPOJIbHBIE NIePeYHH M 11a0JI0HbI

AJIS yIpaBJeHUs] IPOeKTOM
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Bce MHCTpYKIMM, KOHTpPOJIBHBIE INEPEYHH U IIA0JIOHBI JOJDKHBI OBITH
JOCTYIIHBI B ONEPATUBHOM PEKUME U PEryisspHO OOHOBIAtOTCS. B Tabmuue 12
MOKa3aH MpHUMEp MOA0OHBIX MaTEepHajoB, UMEIOIUX OTHOIIEHHE K YIPABJICHUIO

MIPOEKTOM.

4.6. BsIBOAEI IIO YeTBepTOI riase.

1. Jlnst Xopomiero TEeCTHPOBAaHMA W OOYYEHHS NPOrPaMMHUPYIOIINX
KOJUIEKTUBOB B OOYyYalOIIyI0 CHCTEMY JOJDKEH OBITh 3aJ0kKeH HalOop 3HaHUWH,
OIMCAHHBIX B IaHHOU TJIaBe.

2. PazpaboraHpl = MEXaHM3MBI WM  ONHWCaHHWS  TpaHChOpMAIH
NPECTaBICHUN BO BHYTpPEHHEE IPE/ICTABICHNE CUCTEMBI.

3. Paszpaboranbl MeXaHW3MbI MOMOJHEHUS 3HAHWH W METOJBI BHIOOpA
MIPOCKTHBIX PELICHUI Ha OCHOBE MPEICHICHTOB.

4. PazpaboraHa apXuTeKTypa oOydaromei CHCTeMBI Ipolecca

pa3pabOTKH MPOTrPaMMHOTO 00€CTICUCHUS.
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3aKroueHue

B ngwmccepranmonHOi paboTe MONYYEHBI  CIEAYIONIME OCHOBHBIC

pe3yJIbTaThI:

1.

[Ipoananu3upoBaH psi CHCTEM W METOJUK UX MPOEKTHpoBaHUs. B
pe3ysbTaTe aHaiu3a BBISBICHBI MOJIOKUTEIbHBIE W OTPHUIIATEIHHBIC
ACTICKTBI TPAIUITUOHHBIX METOJIOB IPOCKTUPOBAHUS CUCTEM.

Tak kak B ['py3un, oOyuenue u ceptudukanus no CMM/CMMI noka
HOCHT SIMU30AMYECKUN XapaKTep, MPOBOAUTH OPUIMAIbHOE 00yueHUe
MOJTy4al0T MPABO TOJIBKO MHCTPYKTOPHI, UMetolue aBTopusanuto SEIL, a
I cepTU(UKAMA HEOOXOAMMO O0pamarhcsi B COOTBETCTBYIOIIUE
opranmzanuu. IlosToMy odeHb akTyalbHa mpoOjemMa CO3AaHUS
TECTUpYIOLIEH (KOTHUTUBHOM) CUCTEMBI IJISl OIEHKHM BO3MOXKHOCTEH
OpraHM3alyK, a TakkKe OOy4YeHHs TMPHUHIMIIAM OPTaHU3AIMOHHON
KYJIbTYPBIL.

Tectupytomas (oOyuaromasi) cucrema Ha 6aze monenu CMM MoxeT
OBITH MCIIOJIH30BaHA 110 KpalHel Mepe CIeIYIOMUMHU 4-Ms1 KaTeTOpUSIMH
CHEIHAMCTOB:

- rpynna oueHkKu opraHu3anuu (Assessments Team) — asisi BbIABICHUS
CWIBHBIX U CJIA0BIX CTOPOH OpPTaHH3AIINH,

- rpymma oneHku KoHTpareHToB (Evaluation Team) — st BeIBICHHS
pHUCKa TIpU BEIOOPE KOHTPAreHTOB U IS OTCIICKUBAHUS KOHTPAKTOB;

- PYKOBOIUTENIM W TEXHUYECKUH TEPCOHAT — IS TOHHUMAHUS
JEeSATSILHOCTH 110 TUTAHUPOBAHHIO ¥ TIPETBOPCHUIO B YKHU3HB MTPOTPAMMEI
COBEpIICHCTBOBAHUS MPOLIECca B MX OpraHU3alIiH;

- TpyIma COBEPILIEHCTBOBAHMS MpoIlecca — KaK PyKOBOJCTBO B CBOUX
NEUCTBUSIX.

B pabote nmpemioxkeHo mpoiecchl 00yueHHs ONMMUCHIBATH JIAOUPUHTHOM
(dhopMaIbHON KOMOWHATOPHON MOJIEIBI0, KOHKPETU3AIMS KOTOPOH JaeT
KOHKpETHBIE 3a7aun OOyuYeHUs MOJ| pa3HbIMH yriaamu. [lyis BHEIIHEro
MPEJICTAaBICHUS 3HAHWW TMPEAIOKEHO HCIONIb30BaHHE OOBEKTHO-
OPUEHTHPOBAHHOTO, MPEIYCMOTPEHHOTO JUIsl aHajdu3a W TPOEKTOB,
YHHUBEPCAJIBHOIO s3blka MoaenupoBanuss UML. [lng BHYTpeHHEro

MMpEACTaBJICHUA 3HAHUU paccMaTpuBaAOTCA KOHTCKCTHO YIIPABJIACMBIC
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CEMaHTUYECKUE  CETH, KOTOpble MOTYT OBITb  ONHCAaHBI C
ucnons3oBaHueM XML-s3b1ka. B KOHKpeTHBIX 3aiayax oOydeHus s
npeoOpa3oBaHus CTPYKTYPU3O0BAHHBIX 3HAHHWHA TIPEUIOKEH METO]
MOJYIBHBIX TpaHchopManmii npeacTtaBieHnid. Uem Oosee CTPyKTypH-
30BaHHO OMUIITYTCS 3HAHUS, TEM OOJIBIIIE IIAHC YCTICIITHOTO 3aBEPIICHHS
MPOLIECCOB OOYUYEHHS M UCIIONIb30BAHUS 3HAHUM.

Onucana uHpOpMaIsS HEOOXOAUMasl AJis 3aloJHeHHs 0a3bl 3HAHUM U
0a3bl TaHHBIX MPOIECCOB. ba3za MaHHBIX MPOIECCOB COACPKHUT JTaHHBIC
M0 TPOU3BOIUTEIHHOCTA 3aBEPUICHHBIX MpPOoeKToB. OHa BKIIOYAET
JTAHHBIC TI0 PUCKaM, TPYJIOEMKOCTH M €€ paclpeleseHHI0, OMUOKaM 1
ux pacnpeneneHuto, pasmepy IO um gpyrum XxapakrtepucTtukam
MPOEKTOB.

Pa3paboranbl MeXaHU3MBI TOMOJHEHUS 3HAHUH M METOABl BhIOOpa
MIPOCKTHBIX PEIICHUI HAa OCHOBE MPEIECHICHTOB.

Menemkep NpoeKTa MOXKET JIy4llle CIUIAHUPOBATh CBOM MPOEKT, €CIu
MMEET JIOCTYH K OIBITY, HAKOIUICHHOMY B 3aBEpPUICHHBIX IMPOEKTaX.
WNudpactykTypa IUIAaHUPOBAaHHUS TPOEKTAa IOMOraeT 3(PQPEKTUBHO
coOupaTh JTaHHBIC U TOJYYECHHBIC YPOKH U JIeTIaTh X JOCTYITHBIMH IS
MEHEIHKEPOB MIPOCKTOB.

PaccmaTpuBaercs mporecc pa3paboTKy MPOrpaMMHOTO oOecriedeHus B
JUHAMUKE B KOTHUTUBHOM CUCTEME, TO3BOJISIONIEE COCPEIOTAUUTHCS Ha
TUHAMHKE MMPOTPAMMHOTO OOCCIICUCHHUS, @ TAK)KE PA3BUTHH U BEICHUU

CHUCTEM.

Paspaborana apxuTeKkTypa CHUCTeMBI 00yueHHs MeTOAaM KOJIJIeKTHB-

HOI pa3paboTKH IIPOTPaMMHOTO 0becIieYeH .
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