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BBEJIEHUE

Meroauueckne  peKOMEHIALUMH  COAEpXKAaT IepedyeHb TeM C  BONpOCaMu IS
CaMOCTOSITENIFHOW ~ MpOpabOTKH, TepedeHb JIabOpaTOpHBIX  paboOT C  BOOpOcaMu  JUIs
CaMOCTOSATENILHON MPOPAOOTKH.

Meroauueckue ykasaHUs IIOCBSIIEHBI Kypcy «lIpOEKTHBIM MEHEI)KMEHT B pELICHUU
UHKCHEPHBIX 3a7ay». YTPaBIATh JIOJbMH CJIOXKHO. YHpPaBIATh JTOIbMH  d(dexTuBHO —
HEHMOBEPHO CJIOKHO. [loaTOMYy MBI H300peTaeM M CMEIIMBAaeM pa3Hble MPAKTHKH, aJrOPUTMBI
Y TEXHOJIOTMM KOHTPOJS, OLEHKH pe3yabTaToB Tpyna. llepexoauM OT yCTapeBIIMX METOAMK
K HOBBIM, CTapaeMcsi Y4eCThb BCE HIOAHCBHI U PUCKH, TPATUM BpEMsS M peCypchl Ha IUIAHUPOBAHHE
BMECTO pabOTHI 110 HaKaTaHHOM.

W3 MHOXecTBa METOJONIOTHI Hy)XXHA OJ[HA ONTHUMajbHas W HACTPOCHHAs JIMYHO MOJ[ HAC
¥ Haml 1poekT. OMHO [eno BBHINOJNHATH MIA0JIOHHBIE 33Ja4d CTPOTO IO CKPHUIITAM W3 KHUTH,
JIpyroe — METOAOM Ipo0 M OmHUOOK BHIPAOATHIBATH CBOM CIICIMAbHBIC MHCTPYMEHTHI JJIS y4eTa
HPHOPUTETOB  KOMIIAaHWH. [lodTOMY mpoekTHbli  MeHepkMeHT (PM), To ecth  MeTomosorust
yIIpaBJICHUS] KOMITAHUEH C JIeJIeHneM Bcel paboThl Ha MPOEKTHI, CTAHOBHUTCS MOMYIISIPHBIM BO BCEX

OTpaCIIsIX.
MHorrue KOMITaHUH TOJIBKO Ceidac MepexosiT OT KiIacCu4eckol (oTpaboTaHHas, dacTo
OropokpaTHiecKast cXeMa) K MPOeKTHOM (Kaxkaas 3a/a4ya OTJIENBHO, JIeIIeTUPOBaHNE

OTBETCTBEHHOCTH ) MOJICTH yripaByieHus. OOmui MEHEIKMEHT IS MPEANPUHUMATEIST CBOIMIICS
K TOMY, YTO €CTh PYKOBOIHTENb U UCIOJHUTENDb 33/a4yi. J(MCUUIUIMHA B3aUMOIEHCTBHUS 3aBUCEINA
OT TOT0, KaK Mmpornucano B maodsone. [11a610H ke Ob11 BOUT B pa3yMbl BCEX OAMHAKOBO JIET 3Tak 20-
30 nazaz. TosbKo ATOT IA0JIOH yXKE HE MPUMEHUTH K HOBBIM YCIOBUSIMH MUPOBOTO PBIHKA.

Hcropudeckn Bce Ha4ajaoch C TOTO, YTO B MEPHOJ mepecTpoiriku 90-x rogoB cama JIOTHKA
BeJleHUs] Ou3Heca ObUla HapylleHa HACTOJIBKO, 4YTO TMOMBITKH IMOCTPOUTH HOBYIO pabouyro
KOHIIETIINIO YIPABICHUS B MIUICHUYM CO3JIaIM TEPMHH «KOMITaHUS-OJHOMHEBKAY. KoHIenmmn
TaKUX KOMIAHHUI MPOBEPATUCh HA MPOYHOCTh M TOJNBKO ofHa u3 10 kommaHui CyllecTBOBasa
6omnpme momyrona B 2000-x. [lapamienbHO OCTaBaIMCh MHOTOJIETHUE TIPEATIPHUITHS, KapIMHAIHHO
MEHSISICh KaXKbIe JIET 5 YTOOBI BEDKHUTH B IMEPHO/] TIEpEMEH.

B 2010-x nadopMaIiMOHHBINA B3pHIB HHTEPHETA CJIEall TOCTYITHON BCIO pa3poO3HEHHYIO 0a3y
HapaOOTOK  €BPOMEHCKOro ¥ aMepuKaHCKoro OusHeca. 3 TOHH TOJE3HOM ¥ MYCOpPHOM
uH(GOPMAIIUK BPOJE «4TO TaKOE YIPABIICHHWE MPOSKTaMU M COBPEMEHHBIM MEHEIKMEHT», «KaK
pacmpenensTb 00s13aHHOCTH, MPABIIIBHO MPENyrajablBaTh U COKpAIlaTh PUCKW» MPEAIPUHUMATEIH
JIO CUX TIOP BBIOMPAIOT KPYIHIIBI 3HAHUH, MPUMEHIUMBIX HMEHHO B X KOMITAaHHUSX.

Ceilfyac MBI cieIMM B HOBOCTAX Kak MPHUOBUIbHBIE KOPHOpAIMH PAacTyT U pachaiaroTcs
HAa TI0JJpa3/IeTICHUS, IOKYTIAIOTCS U MIEPSKUBAOT CTPYKTYPHBIC CITHSIHUS. 32 KOKIBIM aKTOM KYTUIH-
MPOJaXKHU OTHeTa KPOETCS CIOKHAsg CeTh MPOEKTOB (TaPKEThl, MPUIOKEHUS, PACIIUPEHHS IS
Opay3epoB), CBSI3aHHBIX TI0 pa3HbIM KpuTepusiM. Korma MEHSIOTCS KPUTCPUHU, MEHSETCS JeIICHUE
MPOEKTOB Ha rpymmbl. IMEHHO M3MEeHeHHe TpyNmupoBKH M coobmatoT HaMm B CMU. Buytpu xe
KOMIIaHUH IPOJIOJDKAIOT pad0TaTh, a MPOCSKTHI BEYTCS HEMPEPHIBHO.

IT project management (PM) — 3T0 AUCIUIUTHHA, YTO OOBEAUHSACT MPOLETYPHI, TPUHITUITHI
U TIOJIUTHKY BeJeHUs Om3Heca. OHA  PYKOBOJUT IPOCKTOM  OT pa3pabOTKH  KOHIICTIIHH
JI0 3aBEPIICHHSI IPOCKTA.

O6mmit  (pyHKIIMOHAIBHBIA) W MPOCKTHBIM  MEHEIKMEHT  OTIMYAeTCsl TeM, YTO
(GYHKIIMOHATBHBIA MEHEDKMEHT cTabuneH. Ero menb: moanep:kaTh U MPUYMHOXKHUTH KauCTBO U
3¢ PEeKTUBHOCTH TTpOrpaMMHOTO MpoAykTa. EcTe oTpaboTaHHBIH 1m1a0I0H, OH paboTaeT MOCTOSHHO.
[TpoekTHBIII MEHEIKMEHT H3MeHYMB. llenb MPOeKTHOro MEHEIKMEHTA. NOCTHTHYTh pe3yjbTaTra
0001 1IeHOM, yauThIBas, uTO ecTh deadline.



1. IEJIb Y 3AJJAYM N3YUYEHUS JUCHUTIINHBI

Lenpro ocBoeHUs MUCIUILTAHBI «[I[pOSKTHBIN MEHEHDKMEHT B PEIICHUH HHKCHEPHBIX 3a71a9)
sBisieTcss popMupoBaHue HabOopa MpodeccHOHANBHBIX KOMIETCHIHMA Oyaymiero OakanaBpa IO
HarpaBjeHuto noarotToBku 19.03.04 TexHosorus MPOAYKIMH W OpPraHU3AlMH OOIIECTBEHHOTO
MMUTaHUS.

3amaud OCBOCHMS JUCHUUIUIMHBI: M3y4YEHHE METOJOJOTHH TPOSEKTHOIO MEHEHKMEHTA,
OCBOCHHME METOJIOB U HHCTPYMEHTOB IMPOEKTHOI'O MEHEXKMEHTA B PEIICHUU MHKEHEPHBIX 3a7a4.

2. TEMbI CAMOCTOSATEJBbHOMN PABOTbHI

Noe TeMbI HanmeHnoBanue TeM JUCIHUIUIMHBI, UX KPATKOE COJECPKAHUE O0beM
4acoB
2 ceMecTp
Pa3zgean 1. OCHOBBI IPOEKTHOT0 MEHEIKMEHTA
1 Tema 1. BBefieHre B IPOCKTHBINA MEHEIKMEHT 10
2 Tema 2. MeTobI U CpeACTBa MPOSKTHOTO MEHEIPKMEHTA 10
Pa3nen 2. [IpoekTHBI MeHEIKMEHT HHKeHEPHBIX 3a71a4
5 Tema 5. Meromonorus MpOEKTHOTO MEHEPKMEHTA MHKCHEPHBIX 3a/1a4 10
6 Tema 6. MeTobl yrnpaBiieHUs] KaueCTBOM MHXCHEPHOTO ITPOCKTA 15
Utoro 3a 2 cemectp 45
Hroro 45
3. TEXHOJIOTUYECKASI KAPTA CAMOCTOSTEJBbHOM PABOTHI
OBYYAIOUIETI'OCA
Utoroseiii | CpenctBa | OObeM 4acoB, B TOM YHCIIE
K B MPOIYKT 5
ORI un CaMOCTOSIT | TEXHOJIOT
peann3yeMbIx JCSTENBHOCTH | grro oo _— CPC KOgITaKTHa’I Beero
OMITETEHITHIA CTYIEHTO pabora €
KOMICTCHIMH TY/ICHTOB paboThI OLIEHKHA HpernonaBar
eJIeM
2 ceMmecTp
YK-3 IToaroroBka x | Koncnexkr | Cobecemo | 1,08 0,12 1,2
JIEKIIASIM BaHUE
VK-3 CamocrositensH | Korcniekr | Cobeceno | 32,94 3,66 36,6
o€ W3yUCHUE BaHNE
JIUTEPATYphl IO
temam 1,2,5,6
YK-3 [MogroroBka x | MUumuBuay | Otyer 6,485 0,72 7,2
MPAKTUICCKUM | JTbHOE [MUCHbMEHH
pabotam 3a/1aHHE BIA
HWroro 3a 2 cemectp 40,5 4,5 45
Hroro 40,5 45 45




4. PEKOMEHJALIIUU U1 CAMOIIOAI'OTOBKH

4.1 TloaroroBka k Jekuusim. CamocTosiTeIbHOE U3YUeHHe JTUTEPATYPbI

ba30BbIi1 ypoBeHb
Tema 1. BBeieHne B NIpOEKTHBII MeHEIKMEHT
TexHU4EeCKUI ITPOCKT MHKEHEPHOI'O PEILICHUS
VYrpaBieHue NpoeKTOM HHKEHEPHOT'O peIlIeHUs
Kanengapusiii iian pa3paboTKu HHKEHEPHOT'O IPOEKTa
OnTtuMuzanus 1 peMHKUHUPUHT MHKEHEPHOT'O IIPOEKTa
VMHHOBAIIMOHHBIE POEKTHI [T MHKEHEPHBIX PEIICHUH
TectupoBaHe HHXXEHEPHOTO NTPOEKTa
CranjapTu3anys KauecTBa HHXEHEPHOTO MIPOEKTa
TeMa 2. MeToabl U cCpeicCTBA IPOEKTHOT0 MeHeXKMEeHTAa
8. ®opmanuzanys TpeOOBaHUHN K HHKEHEPHOMY IPOCKTY
9. TlonATue KOH(UTYPALMOHHOTO YIIPABIEHHS IPOEKTOM
10. YmpasneHue BepcusiMu HHKEHEPHOTO IPOEKTA
11. Ynpasnenue cOopkamMu IIpH pa3pabOTKe HHKEHEPHOTO MPOEKTa
12. CpenctBa BEpCHOHHOTO KOHTPOJISI MHKEHEPHOTO IMPOCKTA
13. JIluarpaMmmMHBI€ TEXHUKH B paOOTE CO 3HAHUSIMHU
14. lnarpammbl UCIIOJIB30BaHUs B pab0OTe CO 3HAHUSIMU
15. KapThl namMsaTH Ui HHXXEHEPHOTO MTPOEKTa
16. Umxenepusie pemenns. OcHoBHBIE pUHIMITEI MSF
Tema 5. MeT010,10THSI IPOEKTHOT0 MEHEKMEHTA HHKEHEPHBIX 32/1a4
17. [lpoekTpoBaHNE UHKEHEPHBIX PEILICHUH.
18. TecTupoBaHMe UH)XEHEPHBIX PEIICHUI
19. Cranpgaprusanus KauecTBa MHKCHEPHOTO MTPOSKTa
20. Meronbl oOecrieueHHs KaUecTBa MH)XEHEPHOTO MTPOEKTa
21. TloHATHE TECTHPOBAHUS UHKEHEPHOTO MTPOEKTA
22. MacmrabupoBanue komasisl MSF. Monens mporiecca.
23. YnpaBieHrne KOMIIPOMUCCAMU TIPU pa3paboTKe WHKEHEPHOTO MPOEKTa
24. Pazpabotka nunxeHepHoro npoekra. [Tonsitue CMMIL
25. YposHH 3penoctu nporeccoB mo CMMI
26. O6nacTu ycoBeplIeHCTBOBaHUs B MeToosorun CMMI.
27. O6miee onucanue "THOKUX" METOJIOB pa3padOTKH HHKEHEPHOTO TIPOEKTa
28. Bepudukanus, Bauaanus 1 ayIuT MHXEHEPHOT O MPOEKTa
Tema 6. MeToabl ynpaBjieHUsl Ka4eCTBOM HHKEHEPHOI0 NMPOEKTa
29. MeTpuKu KauecTBa MHKEHEPHOTO MPOEKTa
30. CranmapTHBIA METO]T OLICHKH 3HAUCHUH MTOKa3aTeliel KauecTBa HHYKEHEPHOTO TIPOSKTa
31. YopapneHue Ka4eCTBOM WHKEHEPHOTO NMPOEKTa
32. Extreme Programming: o01iee onmucanne, OCHOBHBIC IPUHITUITH HH)KEHEPHBIX PETICHHH
33. Pa3paboTka MHKEHEPHOT o MpoeKTa. Scrum
34. O630p Texuonorun Microsoft Visual Studio Team System st HH)KEHEPHOTO MPOEKTa
35. Yopasnenue cOopkaMu Ipu pa3paboTKe HHXEHEPHOTO MPOEKTa
36. CpencTBa BEpCHOHHOTO KOHTPOJISI HHKEHEPHOTO MPOEKTa
I1oBBIIIEHHBIN YPOBEHb
Tema 1. BBeieHne B NpOeKTHbIN MeHEI:KMEHT
Bepuduxanus u Banuaanus HHXEHEPHOTO IPOEKTa
[ToHsATHE TECTHPOBAHUS MHKEHEPHOTO MTPOEKTA
Metoab! BepupUKaIui HHKEHEPHOTO MPOEKTa
KauecTBo 1 Ha/Ie’KHOCTh HHKEHEPHOTO MPOEKTA
[Tpoduiin OTKPBITHIX HHPOPMALIMOHHBIX CHCTEM
OyHKIIMOHATBHBIE U TEXHOJIOTHYECKHIE CTAHIAPThI HHKEHEPHOTO MPOEKTa
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7. MHoromnonbs30BaTeiabckas HHHOpMaIIMOHHAsI CUCTEMA
8. Pabounii nmpoekT nHOOPMAITMOHHONW CUCTEeMBI. JIMCIIMIUIMHA 0053aTEeNbCTB.
9. TexHu4ecKui MPOEKT HHPOPMALIMOHHON CUCTEMBI
10. Ynpasiienne npoeKToM HHHOPMAITMOHHON CHCTEMBI
11. IpuHimne! BepupHUKAIMKA U TECTUPOBAHUS HHKEHEPHOTO MPOCKTA
Tema 2. MeToabl U CpeACTBA MPOEKTHOI0 MEHEIKMEHTA
12. IlpuHIMIIBEI OpraHU3alyy MTPOSKTUPOBAHUS HHXECHEPHOTO MPOEKTa
13. 3apaun obecnieueHus: KayecTBa MHKEHEPHOTO IIPOEKTa
14. Metop! ucciieqoBaHusl KaueCTBa MHXKEHEPHOTO ITPOEKTa
15. 3apaun obecrnieueHus: HaIEKHOCTU UHKEHEPHOTO MPOEKTa
16. Metonbl ncciief0BaHMs HAZC)KHOCTH HHKEHEPHOTO MPOEKTa
17. DxOHOMUKO-TIPaBOBbIE OCHOBBI pa3padO0TKH UHKEHEPHOTO MPOEKTa
18. ABTOMaTHYECKOE TECTUPOBAHUE UHKEHEPHOTO MPOCKTA.
19. OtkpsiTas apxuTekTypa HH(HOPMALMOHHBIX CUCTEM
20. CucremMHas MH)KEHEPUS: TOYKA 3PEHUS H XapaKTEPUCTHKH TOUEK 3PCHUS
Tema 5. MeT010,10THsI IPOEKTHOT0 MEHE’KMEHTA HHKEHEPHBIX 3a/1a4
21. ApXuTeKTypa IpOrpaMMHBIX KOMIUIEKCOB JIJIsl HHKEHEPHOTO MPOEKTa
22. CtanaapTsl IPOEKTUPOBAHUS IPOTPAMMHOT0 OOECTICUeHHUsI HHKEHEPHOTO MPOEKTa
23. CranaapTsl pa3pabOTKH IPOTPAMMHOTO 00eCIIeUeHUS] HHKEHEPHOTO TIPOEKTa
24. Metonp! pa3paboTKH MPOrPaMMHBIX KOMIUIEKCOB MH)KEHEPHOTO IIPOEKTa
25. MeTospl OIIEHKH CI0KHOCTH AJITOPUTMOB M ITPOTPaMM WH)XEHEPHOTO MPOEKTa
26. [IpumeHeHe UHCTPYMEHTOB pa3pabOTKU WHKEHEPHOTO MPOEKTa
27. YnpasieHue TpeOOBaHUSIMU K MHKEHEPHOMY IPOEKTY
28. Bunbl TpeboBaHUN K HHKEHEPHOMY MPOEKTY
Tema 6. Meronb! ynpaBiieHHs Kau€CTBOM MHKEHEPHOTO MPOEKTa
29. MoaenupoBaHue CTPYKTYPbl HHKEHEPHOTO MPOEKTa
30. OGBEKTHO-OPUEHTHPOBAHHOE MOAETHUPOBAHUE WH)KEHEPHOTO PEUICHHUS
31. Metozp!l pa3pabOTKH MPOrpaMMHBIX KOMIIEKCOB [l HH)XEHEPHOTO MTPOEKTa
32. IlpuHIUMIBI Bepu(UKAIUN U TECTUPOBAHUS HHXEHEPHOTO TIPOEKTa
33. Bepuduxkanus u Bauaanys IporpaMMHBIX MPOIYKTOB JJIsi HHKEHEPHOT'O IPOEKTa
34. TloHsiTHE TECTUPOBAHHS TPOTPAMMHBIX CPEICTB ISl HH)KEHEPHOTO TIPOEKTa
35. Metozs! Bepupukaui 00beKTHO-OPUEHTUPOBAHHBIX IPOTPaMM
36. KauecTBO 1 HaIEKHOCTH MMPOTPAMMHOT0 00ECIIEUEeHUS ISl HHXKEHEPHOTO TIPOEKTa
37. MeTpuku KayecTBa MPOrpaMMHOI0 o0ecredeHus 1Jisl MHKEHEPHOTO POeKTa
38. CranmapTHBIA METO]T OLICHKH 3HAUYCHUH MMOKa3aTeliell KadecTBa HHYKEHEPHOTO TIPOSKTa
39. YipapieHne Ka4eCTBOM WHKEHEPHOTO NMPOEKTa
40. OnTuMu3anys ¥ peMHKUHUPUHT HHKEHEPHOTO MTPOSKTa

4.2 TloAroToBKA K NPAKTHYEeCKUM padoTam

ba3oBbIi1 ypoBeHb

Tema 1. BBeieHue B NIPOEKTHBII MEHEIKMEHT

1. Onrtumuzanus U peruHXUHUPUHT UHKEHEPHOTO IIPOEKTa

2. VIHHOBaIlMOHHBIE MPOEKTH HHKEHEPHBIX PEILICHUH.

3. TectupoBaHuEe HHKXEHEPHOTO MPOEKTA

4. CrangapTu3anys KadyecTBa MHKEHEPHOTO MPOeKTa
Tema 2. MeToabl M CpeACTBA NPOEKTHOI0 MEHEIKMEHTA
dopmanu3zanus TpeOOBaHUHN K HHKECHEPHOMY IPOEKTY
[TonsiTve KOH(MUTYPALIMOHHOTO YIPaBIE€HUS TPOEKTOM
VYrpasieHne BeEpcUsIMH HHKEHEPHOTO IIPOEKTA
VYnpasnenue cOopkamMu IpH pa3pabOTKe WHKEHEPHOTO MPOEKTA
CpencTBa BEpCHOHHOTO KOHTPOJISI HHKEHEPHOT'O IPOEKTa
Tema 3. MeHeA)KMEHT ITANOB KU3HEHHOI0 IIUKJ/IA HHKEHEPHOI'0 NPOEKTA

LCoNo O



10. lnarpaMMHbIe TEXHUKH B paboOTe CO 3HAHUSAMU
11. JIuarpamMmBbI HCTIOB30BaHMS B pabOTE CO 3HAHUSIMHU
12. KapTel maMsTH AJ1s TPOEKTa WHXEHEPHOTO PEIICHUS
13. OcHoBnbie npuHIUEl MSF
Tema 4. TexH0JIOTHH MPOEKTHOT0 MEHEKMEHTA B PellIeHHH HHKEHEPHBIX 3a/1a4
14. I'HHOBaIIMOHHBIE UH)KEHEPHBIE MPOEKTHI.
15. TectTupoBanue HHPOPMAITMOHHON CHCTEMBI JJIsl HHKEHEPHOTO TPOCSKTA
16. Crangaptusanus kauecTBa HHGOPMAIIMOHHBIX CUCTEM ISl HHKEHEPHOT'O MTPOEKTa
17. Metoasl obecriedeHHs KauecTBa NHPOPMAIMOHHBIX CUCTEM JIJISl HH)KEHEPHOTO TTPOEKTa
Tema 5. MeT0o10/10TMsl MIPOEKTHOI0 MEHEIKMEHTA NHKEHEPHBIX 327124
18. IMonsTHe TecTupoBaHus HHHOPMAIIMOHHON CUCTEMBI JIJIsi MH)KEHEPHOTO MPOSKTa
19. MacmrabupoBanue koMan 1l MSF. Monens mporiecca HHXEHEPHOTO ITPOEKTa
20. Pa3pabotka nHxxeHepaoro npoekra. [lonstue CMMI.
Tema 6. MeToabl ynpaBjieHHsI KA4eCTBOM HHKEHEPHOI0 MPOEKTa
21. Yposnu 3penoctu nporeccoB mo CMMI
22. O6nactu ycoBepiieHcTBOBaHus B MeTogonorun CMMI.
23. Obmee onrcanue "THOKUX" METOMIOB pa3padOTKKU MHKEHEPHOTO MPOEKTa
Tema 7. O030p cOBpeMeHHBIX TEXHOJIOTHIl MEHeXKMEHTa HH/KEHEPHbIX 3124
24. Bepudukanus, Bamganus W ayAuT HHOOPMAIMOHHBIX CHCTEM JUISS HHKEHEPHOTO
pPOeKTa
25. MeTpuku KadecTBa MPOrpaMMHOTO 00SCTICUCHHUS JIsI HH)KEHEPHOTO TIPOCKTA
26. CtannapTHBIA METO]] OLIEHKH 3HAYEHUI MOKa3aTeneil KauecTBa MPoeKTa
Tema 8. 'mOkas metonosiorusi ynpapjenusi npoekramu: Agile, Scrum, Kanban, XP, APF
27. YrpaBieHHne KaueCTBOM HUHKEHEPHOTO MPOEKTa
28. Extreme Programming: oOriee onrcaHne, OCHOBHBIC IPUHIIMITBI PEIIICHHSI
29. PazpaboTka nH()OPMAITMOHHBIX CUCTEM JJISI HHKEHEPHOTO ITPoeKTa. SCrum
30. O630p Texuonoruu Microsoft Visual Studio Team System

I1oBBIIIEHHBIN YPOBEHb
Tema 1. BBeneHne B NPOCKTHBIA MEHEIKMEHT
1. Bepudukanus u Baguaamus nporpaMMHBIX TPOIYKTOB
2. TloHATue TecTUPOBaHMS NPOTPAMMHBIX CPEICTB AJISl HHKEHEPHOT'O IPOEKTa
3. Metozp! BepuduKkaun 00beKTHO-OPHEHTUPOBAHHBIX IPOTPaMM
4. KauecTBO M HaJIe’KHOCTh POTrPAMMHOI0 00eCTIeUeHHUs Il MH)KEHEPHOTO POEKTa
Tema 2. MeToabl U CpeACTBa MPOEKTHOI0 MEHEIKMEHTA
5. IIpodunm OTKpHITEIX MHPOPMAITMOHHBIX CUCTEM
6. OyHKIMOHAJBHBIE U TEXHOJIOTHYECKHE CTAHIAPThI HHKEHEPHOTO MPOEKTa
7. MHoronosnb3oBareiabckas HH(GOpMAIIMOHHAs CUCTEMa JUIsl HHKEHEPHOT'O MPOEKTa
Tema 3. MeHeI:KMEHT ITANOB KU3HEHHOT' 0 IIUKJIA HHKEHEPHOI0 MPOeKTa
8. Paboumii mpoekT nHpOpMAIMOHHOM cucTeMbl. Jlucuurimaa 00s3aTeNbCTB.
9. TexHWYeCKHH MPOESKT HHPOPMAIMOHHON CUCTEMBI TSI MH)XEHEPHOTO MPOSKTa
10. YnpaBnenue npoekToM HUH(GOPMAIIMOHHON CHUCTEMBI
Tema 4. TexHO0JI0IMH IPOEKTHOI'0 MEHEAKMEHTA B PeLICHNH HHKEHEPHBIX 3a/1a4
11. ITpuHIMIBI OpraHU3alyy TPOSKTUPOBAHUS U IPOTPAMMHBIX KOMITJIEKCOB
12. 3agaum obecrieueHus KauecTBa MPOrPaMMHBIX KOMITOHEHTOB JIJISl HH)KEHEPHOTO TIPOEKTa
13. Metonbl uccieoBaHUs KauecTBa MPOrpaMMHBIX KOMIIOHEHTOB
14. 3anaum obecrieueHust HaIe)KHOCTH TIPOTPAMMHBIX KOMITOHEHTOB
Tema 5. MeT010/10THsI IPOEKTHOI0 MEHEI)KMEHTA HHKEeHEePHBIX 33124
15. Metonbl ncciie0BaHMs HaZe)KHOCTH MPOTPaMMHBIX KOMIIOHEHTOB
16. DKOHOMUKO-TIPaBOBbIE OCHOBBI Pa3pabOTKH MHKEHEPHOTO MPOEKTa
17. ABTomMaTH4eCKOE TECTUPOBAHUE WHXKEHEPHOTO MPOEKTA.
Tema 6. MeToabl ynpaBJjleHHs] Ka4eCTBOM HH:KEHEPHOI0 NMPoeKTa



18. OTkphiTas apxuTekTypa HHHOPMAIIMOHHBIX CUCTEM JIJIsi HH)KEHEPHOTO MPOSKTa
19. CucremHas nuHX eHepusi: TOUKA 3pEHUS U XapaKTEePUCTUKU TOUEK 3PEHUs
20. YrpaBieHne KaueCTBOM HHKEHEPHOTO TPOEKTA
21. OntuMu3anvs 1 peMH>KUHUPUHT MH)KEHEPHOTO MTPOEKTa
Tema 7. O030p cOBpeMeHHBIX TEXHOJIOTHII MEHEKMEHTA HHKEHEPHBIX 32/1a4
22. ApXHUTEKTypa MPOrpaMMHbBIX KOMILJIEKCOB JIJIsl HH)KEHEPHOIO MTPOEKTa
23. CtanmapTsl IPOEKTUPOBAHUS TPOTPAMMHOTO O0eCTICUeHUs
24. CtannapTsl pa3pabOTKH MPOTrPAMMHOI0 00ECIICUEeHHUS ISl WHKEHEPHOTO MPOEKTa
25. Meronb! pa3paboTKH MPOTrPAMMHBIX KOMIUIEKCOB JIISi HH>KEHEPHOTO TPOEKT
Tema 8. 'mOkasi MmeTonoJiorusi ynpanJjenusi npoekramu: Agile, Scrum, Kanban, XP, APF
26. MeToibl OLIEHKH CI0XHOCTH aJITOPUTMOB U ITPOrpaMM
27. IlpuMeHeHne HHCTPYMEHTOB pa3padOTKH MH()OPMAITMOHHBIX CUCTEM
28. YnpasieHue TpeOoBaHUAMHU K UHPOPMALIMOHHOM CHCTEME
29. Bunsl TpeboBaHuit K MHPOPMAITMOHHON CUCTEME 1T WHKEHEPHOTO MPOEKT
30. MonenupoBaHue CTPYKTYPbI HH(POPMAITMOHHBIX CUCTEM, BU/IbI MOJIEIICH
31. OO6BEKTHO-OPUEHTUPOBAHHOE MOJICIIMPOBAHUE UHKEHEPHOTO PEIICHHUS
32. [IpuHumMIBEl Bepu(UKauu 1 TECTUPOBAHUS HHKEHEPHOTO IPOEKTa
33. Bepuduxkarus 1 Banugamus mporpaMMHbBIX POTYKTOB
34. TloHaTHEe TECTUPOBAHMS MPOTPAMMHBIX CPEJICTB
35. Metoapl Bepupukauu 00beKTHO-OPUEHTHPOBAHHBIX IMPOTPaMM
36. KauecTBO 1 HaIEKHOCTH MMPOTPAMMHOT0 00ECTICUECHHUS A1 WHKEHEPHOTO MPOEKT
37. MeTpuku KauecTBa HHKEHEPHOT'O MTPOEKTa
38. CranmapTHBINA METO]T OLICHKH 3HAYCHUH IMOKa3aTeliel KauecTBa HHIKEHEPHOTO TIPOCKTa
39. YnpaBneHue kauecCTBOM HHKEHEPHOIO MTPOEKTa
40. OnTuMu3aus ¥ pEUHKUHAPUHT WHKCHEPHOTO IMPOCKTA

4.3 I1oaAroTOoBKA K BHITIOJHEHHI) CAMOCTOATEIbHONH PadoThI

J171s1 BBITIOJTHEHUS CAMOCTOSITENIbHOU Pa0OTHI CIIEIYEeT U3YUUTh TEOPETUUECKUN MaTepHal.
5. TEOPETUYECKHWH MATEPHAJI

BBEJIEHUE B TIPOEKTHBIA MEHEJ)KMEHT. METO/Ibl 1 CPE/ICTBA
MPOEKTHOI'O MEHEJI)KMEHTA UHXEHEPHBIX PEIIIEHUI

[IpoGnembl, KOTOpbIE TPUXOIUTCS pellarh CHeUUalnucTaM B IPOLIECCe  CO3/AaHUA
IporpaMMHOro obecrieueHusi, oueHb ciI0XkHbI. [Ipupona 3Tux npobieM He Bceraa sicHa, 0COOEHHO
ecnu paspabarbiBacMasi TpOTrpaMMHasi CHCTeMa WHHOBAIMOHHAs. B 4acTHOCTH, TPYyAHO YETKO
onucaTb Te JAEUCTBHs, KOTOpbIE JOJDKHA BBINOJHATH cuctema. OmnucaHue (QyHKIMOHAIBHBIX
BO3MOXKHOCTEH M OTPaHWYCHUH, HAKIIAIbIBAEMBbIX Ha CHCTEMY, Ha3bIBAETCS TPEOOBAHUSIMHU K ITOH
cucreMe, a caM Ipouecc (opMHUpOBaHUS, aHalIM3a, JOKYMEHTHPOBAHUS M TMPOBEPKU ITHX
(GYHKIIMOHAJIBHBIX BO3MOYKHOCTEN U OrpaHUYEHHUH — pa3paboTKoi TpeOoBaHMIA.

TpeboBanust mojpa3iensioTcs Ha IOJIb30BAaTENbCKUE U cHucTeMHble. [lonb3oBaTenbckue
TpeOOBaHUS — 3TO OMHMCAHHE HA €CTECTBEHHOM SI3bIKE (ILIIOC MOSCHSAIONINE TUarpaMMbl) (QYHKIIHM,
BBITOJIHSAEMBIX CHCTEMOM, M OTpaHUYEHUH, HakJIa(pIBaeMbIX Ha He€. CucTeMHble TpeOOBaHUS — 3TO
ONKMCAaHWE OCOOEHHOCTEH CHCTeMbl (apXUTEKTypa CHCTeMbl, TpeOoBaHMs K IapameTrpam
000pyI0BaHUs | T.J.), HEOOXOAUMBIX 111 3(h(HEeKTUBHON peanu3anuu TpeOoBaHHUM MOIb30BaTE.

Paspaborka TpedoBaHui

Pazpabotka TpeGoBaHUI — 3TO MpoIlecC, BKIIOYAIOIIMNA MEPONPUATHS, HEOOXOIUMbIE IS
CO3JIaHUs U YTBEPXKICHUSI JTOKYMEHTA, COJEPIKAIIero CHEIU(UKAIINI0 CHUCTEeMHBIX TPeOOBaHMIA.
Paznuuaror yeTsipe OCHOBHBIX 3Tara mpoliecca pa3paboTKu TpeOOBaHUIA:

- aHaJIM3 TEXHUYECKOM OCYIIECTBUMOCTH CO3/IaHUSI CUCTEMBI,

- (hopMupoBaHue U aHaIU3 TPeOOBAHUH,



- crienu(pUIMpoBaHKe TPEOOBAHMI U CO3aHUE COOTBETCTBYIOIIEH JOKYMEHTAIUH,

- aTTecTanus 3TUX TPeOOBaHUM.

Ha pucynke 1.1 mnokasaHbl B3aUMOCBSI3M MEXIYy O3TUMU 3TallaMd U PE3yNbTaThl,
COIPOBOKIAIOIINE KKIBIMA ATl Mpoliecca pa3padOTKH CHCTEMHBIX TPEOOBAHUH.
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Pucynok 1.1 - IIpomecc pa3paboTku TpeOOBaHUM

Ho nockoubky B mporiecce pa3pabOTKH CHCTEMBI B CHITY pa3HOOOpa3HBIX MPUYHH TPeOOBa-
HUSL MOTYT MEHSTHCS, yIpaBieHHE TpeOOBaHUSIMH, T.€. HPOLECC YIPABIECHUS H3MEHEHUSIMHU
CUCTEMHBIX TpeOOBaHMIA, SBIAETCS HEOOXOAMMOHN COCTAaBHOHM YacThIO NEATEIHHOCTH MO UX pas-
pabortke.

®opMHupoOBaHUE U AaHAJIN3 TPeOOBAHUIT

Crnenyroumim »TamoM Ipouecca pa3paboTku TpeOoBaHMM sBiseTcss (OPMUPOBAHUE
(ompeneneHue) U aHaIU3 TPeOOBAHMIA.

O6o0mmennas mojenb mporecca (GOPMUPOBAHHUS W aHalW3a TpPeOOBaHMI TOKa3aHa Ha
pucynke 1.2. Kaxxas opraHu3zaiusi UCIoyib3yeT COOCTBEHHBIH BapUaHT 3TOM MOJEIH, 3aBUCALIMNA
OT “MECTHBIX (paKTOpOB”: OMbITa PabOTHl KOJJIEKTUBA Pa3pabOTUYMKOB, THUIAa pa3pabdaThiBa€MOI
CHCTEMBI, UCIIOJIb3YEMbIX CTaHJIapTOB U T.JI.
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Pucynok 1.2 - TIponiecc popmupoBaHus U aHATH3a TPEOOBAHUI



[Tpouiecc popmupoBanus U aHaM3a TPEOOBAHUI MPOXOAUT YEPE3 PSIMI FTAIOB.

1. Ananu3 npeaMeTHON 001acTH. AHAIMTHKY JOJKHBI U3YUYUTh MPEIMETHYIO 00J1acTh, T/Ie
OyJIeT IKCILTyaTUPOBATHCS CUCTEMA.

2. Coop TpebOoBaHML. DTO MPOIECC B3aUMOJCUCTBUSA C JHUIAMH, (DOPMHUPYIOIIHMMHU
TpeboBanus. Bo BpeMs 3TOro mpoiiecca mpoaonKaeTcs aHalIu3 IpeAMETHONW 001acTH.

3. Kmaccudukanmus tpeboBanmii. Ha 3ToM »stame OecopmeHHbli Habop TpeOoBaHUM
npeoOpa3yeTcst B JOTHYECKHU CBSI3aHHBIE TPYIIIbI TPEOOBaHUA.

4. Pazpemenue npoTuBopeurii. bes comHeHus1, TpeOOBaHUS MHOTOYHCIICHHBIX JIUII, 3aHATHIX
B npoiiecce (hopMupoBaHus TpeOOBaHMIA, OyyT MPOTUBOPEUMBEIMHU. Ha 3TOM 3Tarme onpeaenstorcs
U pa3perarTcs MPOTHBOPEUHS Pa3IMYHOTO PoJa.

5. Haznauenwue npuoputetoB. B mr060M Habope TpeboBaHUi OTHU U3 HUX OyIyT OoJiee Bax-
Hbl, 4YeM japyrue. Ha d3ToM »dTame COBMECTHO C JUIaMH, (OPMHUPYIOIUMH TpeOOBaHUS,
OTIPE/ICIISAIOTCS HanboJee BaKHbIE TPEOOBaHUSI.

6. [IpoBepka TpeboBanmii. Ha 3TOM 3Tane onpenensercss UX MOJHOTA, TOCIEI0BATEILHOCTD
Y HETIPOTHBOPEUYHUBOCTD.

[Iporiecc GopmupoBanusi U aHaiIM3a TPEOOBAHUM IUKIMYECKHHA, ¢ OOpaTHOW CBSI3bIO OT
OJIHOTO 3Tama K Japyromy. LMK HaumHAeTCs ¢ aHAJM3a MPEAMETHON O0JIACTH W 3aKaHYUBACTCS
npoBepKoil TpeboBanmii. [loHMMaHue TpeOOBaHUI MPeAMETHON 00JaCTH YBEIUYUBACTCS B KaXKJIOM
[UKJIe mporecca (GoOpMUPOBaHUS TPEOOBAHUH.

PaccMoTpuM Tpu OCHOBHBIX 10X0/1a K ()OPMHUPOBAHUIO TPEOOBAaHUIT: METOJl, OCHOBaHHBIN
HA MHOXKECTBE OMOPHBIX TOYEK 3PEHUS, CIICHAPUH U dTHOTpapUUECKUN METOI.

OnopHble TOYKH 3peHHsA

[Tonxon ¢ UCHoab30BaHUEM PaA3IMYHBIX OMOPHBIX TOUEK 3pEHUs K pazpaboTke TpeOoBaHUI
IpPU3HAET pa3uyHble (OTOPHBIE) TOYKU 3pEHUs HA MPOOJIEeMY U UCIONIb3YEeT UX B KAUe€CTBE OCHOBBI
IIOCTPOEHHUS M OpraHM3alMi Kak npouecca (opMUPOBAHUS TPeOOBaHMM, TaK U HEIMOCPEICTBEHHO
caMHX TpeOOBaHMH.

Paznuunble METOABI MpensaraloT pa3Hble TPAKTOBKM BbIpakeHMs "Touka 3peHus". Touku
3peHHsI MO’KHO TPAKTOBATh CIETYIOLIUM 00pa3oM.

1. Kak ncrounuk nHpopMaluu 0 CUCTEMHBIX JaHHbIX. B 3TOM ciydae Ha OCHOBE OMOPHBIX
TOYEK 3PEHHUsl CTPOMUTCS MOJEIb CO3JaHUS M HCIIOJIB30BaHMs JaHHBIX B cucteme. B mpouecce
dbopmupoBanus TpeOOBaHUN OTOMPAIOTCS BCE TaKUE TOUKH 3peHUs ( M HAa UX OCHOBE OIPEICIISTFOTCS
JJaHHbIE), KOTOpble OyayT CO3JaHbl MM MCIOJIb30BaHbI MpU pabOTe CHUCTEMBI, a TaKXKe CHOCOOBI
00pabOTKH ITUX JAHHBIX.

2. Kak ctpykTypa mpeicTaBieHUd. B 3TOM ciydae TOYKM 3peHHs pacCMaTpUBAIOTCS Kak
ocobast 4YacTh Mojenu cuctembl. Hampumep, Ha OCHOBE pAa3IMYHBIX TOYEK 3PEHUS MOTYT
pa3pabaThIBaThCs MOJIENH "CYITHOCTh-CBA3b'", MOJIETIM KOHEYHOT0 aBTOMATa M T.JI.

3. Kak momyyartens CHCTEMHBIX CEpPBHCOB. B 3TOM cilydae TOYKM 3pEHHS SBISIOTCS
BHEIIHUMH (OTHOCUTEIBHO CHCTEMBbI) MOJIY4aTeIsIMU CHCTEMHBIX CEpBUCOB. TOUYKH 3peHHus
MIOMOTal0T ONpPEAEIUTh JaHHbIE, HEOOXOJUMbIE ISl BBIMOJIHEHHUS] CUCTEMHBIX CEPBHCOB MJIU HUX
yIpaBIEHUS.

Haubonee >¢p¢exkTuBHBIM MOAXOIOM K aHAU3y TAaKUX CHUCTEM SIBIISIETCS HCIIOJIb30BAHUE
BHEIIHUX  ONOpPHBIX  Todek 3peHus. Ha  ocHoBe 3TOoro  moxaxoma  paspaboTaH
meron VORD (Viewpoint-Oriented Requirements Definition — onpenenenue TtpeboBaHuii Ha
OCHOBE TOYEK 3peHMs) i QGopMHpOBaHUS M aHanu3a TpeOoBaHM. OCHOBHBIE O3Talbl
metona VORD nokasansr Ha pucynke 1.3.

1. Unentudukanus Touek 3peHus, MOJYJarOIUX CHUCTEMHBIE CEPBUCHI, U HAECHTH(UKALUS
CEPBHCOB, COOTBETCTBYIOIINX KaX/10i TOUKE 3pEHHUS.

2. CTpyKTypHpOBaHUE TOUYEK 3PEHUS] — CO3JaHHe HepapXHM CTPYHIIMPOBAHHBIX TOUYEK 3pe-
Hus. OOllecucTeMHble CEpPBUCHI MPEJOCTABISAIOTCA O0Jee BBICOKHMM YpPOBHSM HEpapXxuu U
HaCJIEAYIOTCS TOUKaMH 3PEHUS HU3IIETO YPOBHSL.

3. JlokyMeHTHpOBaHHE OTIOPHBIX TOYEK 3PEHUs, KOTOPOE 3aKIIFOYAECTCS B TOYHOM OITMCAHUH
UICHTU(PHUIIMPOBAHHBIX TOUEK 3PEHHUS U CEPBHCOB.



4. OroOpakeHHe CUCTEMBbl TOYEK 3PEHUS, KOTOpas MOKA3bIBAET CUCTEMHBIE OOBEKTHI, OM-
peneneHHbIe Ha OCHOBE WH(OPMAIIMH, 3aKJIIOUEHHON B OMIOPHBIX TOUYKAX 3pEHUS.
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TONEK 3PeHHA 4 TOYEK 3DeHMA TONEX 3peHHR CUCTEME TOYEK 3DEHAR

Pucynok 1.3 - Meron VORD

[Tpumep. PaccMotpum ucnons3oBanue meroga VORD Ha mepBbIX Tpex IIarax aHaiau3a
TpeOOBaHUH AJISi CHCTEMBI CUCTEMBI MOAJICPKKHU 3aKa3a W ydeTa TOBapoB B OakajeiiHO# naBke. B
OaxaneiiHON JlaBKe Ui KaXJIOro ToBapa (PMKCHUPYETCS MECTO XpaHeHHs (Olpe/ieleHHas IMOoJKa),
KOJIMYECTBO TOBapa M €ro mocraBUIMK. CUcCTeMa NOIJEPKKM 3aKa3a M ydeTa TOBapOB JOJIKHA
oOecnieunBarh J100aBiIeHnEe HHPOPMALIMK O HOBOM TOBape, M3MEHEHNE WIN yJaJleHue HHPOopMaLuu
00 wuMeromeMcs ToBape, XpaHeHHe (noOaBieHHE, W3MEHEHHE W yAajleHue) HHpopMamuu o
IOCTaBIIMKAX, BKIIOYawoLe B ce0s Ha3BaHue (upmbl, ee aapec u TenedoH. [Ipu momomm
CUCTEMBI COCTAaBJISIIOTCS 3aKas3bl IHoOcTaBLIMKaM. Kaknplil 3aka3 MOMKET coJepxaTb HECKOJIbKO
HO3MLMH, B KKAO0H MO3UIMM YKa3bIBAIOTCS HaMMEHOBAHUE TOBapa M €ro KOJMYECTBO B 3aKase.
Cucrema mo TpeOOBaHUIO TOJB30BATENsI (OPMHPYET W BBHIJACT HA I€YaTh CJIECAYIOIIYIO
CIIPABOYHYIO WH()OPMAIIHIO:

- CIICOK BCE€X TOBAPOB;

- CIIUCOK TOBAPOB, UMEIOLIUXCS B HAJTMYUU;

- CIIMCOK TOBApOB, KOJMYECTBO KOTOPHIX HEOOXOAUMO MOTOJIHUTD;

- CIIUCOK TOBAPOB, ITOCTABJIIEMbIX JaHHBIM IIOCTABIIUKOM.

IlepBbIM 11aroM B (OPMHUPOBAHUU TPEOOBAHUN SBISETCA UACHTU(PHUKALMS OMOPHBIX TOUYEK
3peHus. Bo Bcex Meronax (opmupoBaHMs TpeOOBaHMM, OCHOBAaHHBIX Ha HMCIOJIb30BAaHUM TOYEK
3peHMs], HadaibHas WICHTU(UKALUS sABiIseTcs Haubosee TpyAHOH 3amauyeil. OJuH U3 MOAXOJO0B K
UACHTU(PUKAIIMN TOYEK 3pEHUS] — METO]I "MO3TroBOM aTaku', KOT1a ONpeAestoTcs MOTeHIMaTbHbIE
CHUCTEMHBIE CEPBUCHI U OpPraHM3AlMM, B3aUMOACHUCTBYIOUIME ¢ cUcTeMod. OpraHusyercs BCTpeua
JIULI, YYacTBYIOIUX B ()OPMUPOBAHUM TPEOOBAHUM, KOTOPBIE MpEJIaraloT CBOM TOYKHU 3peHUs. DTu
TOYKU 3PEHHUs TPEJICTABIAIOTCS B BUJE AMAarpaMMbl, COCTOSIIEH W3 psga KpyroBbIX obusacTeid,
OTOOpaXaroIIMX BO3MOXKHBIE TOUKHU 3peHus (puc. 4). Bo Bpems "mo3roBoi ataku" HEOOXOAMMO
UEHTU(PHUIUPOBATh MOTEHLMAIBHBIE ONOPHBbIE TOYKH 3pPEHMs, CHCTEMHBIE CEPBHCHI, BXOJHbIC
JaHHbIE, HEPYHKIIMOHAIbHBIE TPEOOBAHHUS, YIIPABIISAIONINE COOBITHS U UCKIIIOUUTEIIbHBIE CUTYAllUH.

Crnenyromeil cranueil mpouecca ¢opmupoBaHusi TpeOoBaHMH OyneT WIASHTU(UKAIISL
OMOPHBIX TOYEK 3peHUs (Ha pucyHke 1.4 mokazaHbl B BHJE€ TEMHBIX KPYIOBbIX oOsacteil) u
cepBUCOB (IIOKa3aHbI B BUJIE 3aTeHEHHBIX obsacTeit). CepBUCHI TOJIKHBI COOTBETCTBOBATH OMOPHBIM
ToukaMm 3peHus. Ho MoryT ObITH CEpBHCHI, KOTOpbIE€ HE IOCTAaBJIEHbl UM B COOTBETCTBHE. DTO
O3HayaeT, YTO Ha Ha4YaJIbHOM JTare "MO3roBoil aTaku'" HEKOTOpbIe ONIOPHbIE TOUKU 3pEHUS HE ObLTH
UACHTU(PUIIUPOBAHBI.
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Pucynok 1.4 - Jluarpamma uaeHTH(OUKAIN TOUEK 3PSHUS

B Tabnune 1.1 mokazaHo pacmpeneneHre CepBUCOB Il HEKOTOPBIX MACHTU(UIIMPOBAHHBIX
Ha pucyHke 1.4 todek 3peHus. OQHH U TOT KE€ CEPBUC MOXKET OBITh COOTHECEH C HECKOJIBKUMHU

TOYKaMH 3PCHUA.

Tabmuma 1.1 - CepBHCHl, COOTHECEHHBIE C TOUKAMU 3PEHUS

KJIMEHT  MOKynareJ IOCTOSIHH TOBap NOCTABIIM  MNpoJaBell AJAMUHHUCT
b bl K patop
NnoKynareJ
b
[IpoBepka  3anecenue Ilomyuenue [Tpuem 3anecenue  [Ipomaxa Hoctyn k
HaJIU4us B CIIMCOK CKUJKU TOBapa B 0azy TOBapa 6aze
TOBapa KJINEHTOB JTAHHBIX JTAHHBIX
[Toxynka [lonyuenne 3aHeceHue [Teuats [IpoBepka
TOBapa uHpopmall B 0azy Yyeka CTaTUCTUKH
un JAHHBIX
ITonyuenue Haznauenun Hoctynmk  Ilepeomnpen
yeka € LIeHbI Karajory eJIeHne
LIEHBI
3aka3 [lepeonpen IIpoepka  Odopmiien
TOBapa eJICHUE HaJIN4us ue 3aKasza
LIEHBI TOBapa
3aHeceHue «IToxynaem Odopmiien Ileuats
MOKYTIaTeN BIiT» WK ve 3aKasza 3aKa3a
sl 1 CyMMBI «HETIOKyTa MIOKYTIaTeN
IIOKYIIKU B €MBII» 10
6azy TOBap
JTAHHBIX

WNndopmanys, u3BieueHHass U3 TOYEK 3pEHUs, UCIOIb3yeTcs AJs 3arnoiaHeHust ¢GopM mad-
JIOHOB TOYEK 3PEHHSI M OPraHHW3aly TOYEK 3PEHMS B UEPAPXUIO HACIEAOBAHUSA. JTO MO3BOJISIET
YBHJIETh OOIIME TOYKU 3pEHHs] M TMOBTOPHO HCIOJIb30BaTh MH(GOpPMAIMIO B HEpapXHM HACIe0-
BaHus. CepBHCHI, JaHHBbIE M yIpapisdionias WHGOpMalMs HACIEIyIOTCs MOJAMHOXECTBOM TOYEK



3penus. Ha pucynke 1.5 noka3aHa yacTb MepapXuUu TOYEK 3pEHMS JJIs1 CUCTEMBI MOJAECPKKHU 3aKa3a
U y4eTra TOBapoB.

Bce ToukM 3peHus

NOCTaBLYMK COTPYAHMEKN KAMEHTBI ToBap
KOHCYABTaHT AAMUHUCTPATO nokynateno MocToaHHbIN

nokynarens

Pucynok 1.5 - Mepapxus Touek 3peHust

ATTecTauus TpedGoBaHM

ATTecTanys A0JDKHA IPOJEMOHCTPUPOBATh, YTO TPEOOBaHMS ACHCTBUTEIBHO ONPEACISIIOT
Ty CHCTEMY, KOTOPYIO XO4YeT MMEeTh 3aka3uuk. [IpoBepka TpeOoBaHMii BakHA, TaK KaK OMIMOKU B
cneurdukanuy TpeOOBaHUI MOI'YT HPUBECTH K INEPENeNIKe CUCTEMbl U OOJBIINUM 3aTparam, €ciiu
Oyayr oOHapyXeHBI BO BpeMs Ipolecca pa3pabOTKH CHCTEMBbl WM TOCJE€ BBEACHUS €€ B
sKkcIutyatanuo. CTOMMOCTh BHECEHMsI B CHCTEMY H3MEHEHHH, HeoOXOAMMBIX JUll YCTpaHEHUs
ommnOOK B TpeOOBaHMAX, HAMHOTO BBIIIC, YEM HCIIPABICHHE OIIMOOK TNPOCKTUPOBAHUS WU
KoaupoBaHus. [IpuumHa B TOM, YTO HU3MEHEHHE TpeOOBaHUII OOBIYHO BIEYET 3a CoOOM
3HAUUTENbHbIE U3MEHEHUSI B CUCTEME, I10CJIE BHECEHUSI KOTOPHIX OHA JOJKHA MPOWTHU MOBTOPHOE
TECTUPOBAHUE.

Bo Bpems mporecca arrecTanMy JOJIKHBI OBbITH BBIIIOJHEHBI Pa3jMUHbIE TUIIBI POBEPOK
TpeGoBaHUIA.

1. IlpoBepka mnpaBuwiIbHOCTH TpeOoBaHuil. [lonb3oBarens MOXKET cuuTaTh, YTO CHUCTEMA
HeoOXo/auMa Uil BBINOJIHEHUS HEKOTOPBIX ONpeaeieHHbIX (yHkiui. OjHako JanbHelime
pPa3MBIIIJIEHUS] ¥ aHAJIM3 MOTYT NPUBECTH K HEOOXOAMMOCTH BBEICHMS JIOMOJHUTENBbHBIX WM
HOBbIX (yHKIMi. CucTeMbl MpenHa3HAUYeHbl IS Pa3HBIX IOJIb30BATeNe C pPa3sTU4YHBIMU
MOTPEOHOCTSIMU, W TOITOMY Habop TpeOoBaHMil OyneT NPEACTaBISIThH COO0OM HEKOTOPHII
KOMITIPOMHUCC MEX1y TpeOOBaHUSAMU TOJIb30BATENIEH CUCTEMBI.

2. IlpoBepka Ha HEMPOTUBOPEUUBOCTH. CrienupuKkanys TpeOOBaHNN HE JOIDKHA CONEPIKaTh
OPOTUBOPEUYH. DTO 03HAUYAET, YTO B TPEOOBAHUIX HE JIOJDKHO OBITh MPOTUBOPEUALUX JIPYT IPYTY
OTpaHUYEHUH WIN PA3INYHBIX ONMUCAHUI OJHON U TOM K€ CUCTEMHON (DYHKIIUU.

3. IlpoBepka Ha nonHoTy. Cnienngukaius TpeboBaHUI JODKHA COEepKaTh TPeOOBaHUs, KO-
TOpbIE ONPEIENSIIOT BCE CUCTEMHBIE (DYHKLIMU U OTpaHUYEHMsI, HaJaraéMble Ha CUCTEMY.

4. IlpoBepka Ha BBIIOJHUMOCTh. Ha OCHOBE 3HaHUS CYIIECTBYIOIIMX TEXHOJIOTUI
TpeOOBaHUS JTOJKHBI OBITH MPOBEPEHBI HA BOZMOXKHOCTh UX PEAIbHOTO BBIMOIHEHHS. 3/1€Ch TaKKe
MPOBEPSIOTCS BO3MOXKHOCTU (PMHAHCUPOBAHUS U TpauK pa3pabOTKU CUCTEMBI.

CyecTByeT psii METOAOB aTTecTali TpeOOBaHMM, KOTOpbIE MOXKHO HCIOJIb30BaTh
COBMECTHO WJIN KaXKIbII B OTJIEIBHOCTH.

1. O630p TpeboBanuii. TpeboBaHMS CHCTEMHO aHATU3UPYIOTCS PELIEH3EHTAMHU.

2. IlporotunupoBanue. Ha 3ToM 3Tamne MpOTOTHUI CHCTEMBI JEMOHCTPUPYETCS KOHEYHBIM
MOJIb30BATENSIM U 3aKka3zuuky. OHM MOTYT 3KCHEpUMEHTHUPOBAaTH C STUM IMPOTOTHUIIOM, YTOOBI
yOeaUTHCS, YTO OH OTBEYAET X MOTPEOHOCTSIM.

3. l'eHepanus TECTOBBIX CIicHapueB. B mieane TpeOOBaHMS JODKHBI ObITH TAKUMH, YTOOBI
UX pealn3aluio MOXKHO ObUIO MpoTecTHpoBaTh. Eciim TecThl ans TpeOoBaHMN pa3pabaThIBalOTCS
KaK YacThb Ipolecca arTecTallid, TO YacTO JTO IMO3BOJSET OOHAPYXKUTh MpoOJIeMbl B



cnenudukanuu. Ecam Takwe TECThl CIOXHO WJIM HEBO3MOXKHO pa3paboTaTh, TO OOBIYHO 3TO
03HAYAET, YTO TPEOOBAHUS TPYAHO BBIOJIHUTH U IO3TOMY HEOOXOIUMO UX NMEPECMOTPETD.

4. ABTOMAaTH3UPOBAHHBIA aHAIN3 HEMIPOTHBOPEUUBOCTH. Eciu TpeGoBanus mpecTaBiIeHbl B
BUJE CTPYKTYPHBIX MWJIH (OpPMaIbHBIX CHCTEMHBIX MOJENEH, MOXXHO HCIOJIb30BaTh
uHctpymentanbable CASE-cpenctBa  is  mpOBEpKM  HENMPOTUBOPEUMBOCTH — Moxenei. s
ABTOMATHU3UPOBAHHOW TMPOBEPKH HEMPOTUBOPEUMBOCTH HEOOXOAMMO MOCTPOUTH 0a3y JaHHBIX
TpeOOBaHUI W 3aTeM MPOBEPUTH BCE TPeOOBaHHS B ITOUM 0a3e MaHHBIX. AHAIU3aTOp TPeOOBaHUI
TOTOBUT OTYET 000 BCceX 0OHAPYKEHHBIX MPOTHBOPEUHSIX.

[Tonp30BaTeNbCKHE U CUCTEMHBIE TPEOOBAHNUS

Ha ocHOBaHWU MOJIy4€HHBIX MOJENEH CTPOSTCS MOJIb30BaTENIbCKHE TPeOOBaHUA, T.€. Kak
OBUIO CKa3aHO B HayaJie ONMMCAHNE HA €CTECTBEHHOM S3bIKE (DYHKIIMH, BBIIOJIHIEMBIX CHCTEMOH, U
OTpaHUYECHUH, HAKJIAAbIBAEMBIX Ha HEE.

[Tonp30oBarenbckue TPeOOBAHUS JIOJDKHBI ONUCHIBATH BHEIIHEE IIOBEJCHHE CHUCTEMBI,
OCHOBHbIE (DYHKLIMM U CEPBUCHI MPEIOCTABIIAEMbIE CUCTEMOM, € He(yHKIMOHAIbHBIE CBOWCTBA.
Heo0xoauMo BBIAECTUTH OMOPHBIE TOYKU 3PEHHS U CTPYNIHPOBATH TPEOOBAHUS B COOTBETCTBHUH C
Humu. [lonmb3oBarenbckue TpeOOBaHUS MOKHO OPOPMUTH KaK MPOCTHIM MEPEUYHUCICHHEM, TaK U
MCIIOJIb3YS] HOTALMIO BAPUAHTOB HCIOJIb30BaHUS.

Jlanee cocTaBisOTCS CUCTEeMHbIE TpeboBaHusa. OHU BKIIIOYAIOT B ce0s:

1. TpeboBanus Kk apxuTekType cucrteMmbl. Hampumep, yuciio u pasmelleHue XpaHWINILL U
CEpPBEPOB MPUITOKEHHUII.

2. TpeOoBanwmsl K mapameTpam oOopymoBaHusi. Harmpumep, 4actora IpoIecCOpoB CEPBEPOB
U KJIMEHTOB, 00BEM XPaHUIIUII, pa3Mep OMEepaTUBHOM U BUIEO MaMSTH, MPOIYCKHAs CIIOCOOHOCTh
KaHaja U T.J.

3. TpeOoBanust K mapameTrpaM cuCTeMbl. Hampumep, Bpems OTKJIMKa Ha JeWCTBUE
MI0JI30BATENsI, MAKCUMAJIBHBIN pa3Mep nepenaBaemMoro (aiina, MakcuMaabHasi CKOPOCTh Tepeiadun
JAHHBIX, MAKCUMAIIbHOE YUCIIO OJJHOBPEMEHHO paboTaroNIMX MOJIb30BaTeNIeH U T.1I.

4. TpeOoBaHUs K IPOrpaMMHOMY UHTEp(ENCy.

5. TpeboBanus K CTPYKTYpe CUCTEMBI. Hampuwmep, MacurabupyemocTs,
pacnpene€éHHOCTb, MOYJIBHOCTh, OTKPBITOCTb.

- MacIITabupyeMOCTh — BO3MOXHOCTb PACIPOCTPAHEHUSI CUCTEMbI Ha OOJIBIIIOE KOJIUYECTBO
MaIIlH, He IPUBOAIIAs K OTepe paboToCcriocoOOHOCTH U APHEKTUBHOCTH, MPU 3TOM CIIOCOOHOCTh
CHUCTEMBl HapallMBaTh CBOK MOUIHOCTb JOJDKHA  OINPENEIAThCS  TOJIBKO  MOIIHOCTBIO
COOTBETCTBYIOILIETO alllapaTHOro 00ecneyeHus.

- pacrpeieseHHOCTh - CUCTEMA J0KHA MOIEPKUBATh PACTIPEAEIEHHOE XPAHEHUE TaHHBIX.

- MOAYJIBHOCTh - CHUCTEMa JIOJKHA COCTOSITh M3 OTAENBHBIX MOAYJIEH, WHTErpPUPOBAHHBIX
MeEXy COOOH.

- OTKPBITOCTh - HaJIWYHE OTKPBITBIX HMHTEP(ENHCOB ISl BO3MOXKHOW JOpabOTKH U
MHTErPALMH C IPYTUMU CUCTEMAMHU.

6. TpeOoBaHms MO B3aWMOJCWCTBHIO M WHTETpAIlMM C JIPYTMMH cUcTeMamu. Hampuwmep,
UCIIONIb30BaHUEe o0O0Imeld 0a3bl JaHHBIX, BO3MOXHOCTh TIOTYYCHHs] MaHHBIX H3 0a3 JaHHBIX
OTPEIENIEHHBIX CUCTEM H T.J.

TEXHOJIOI'MHM YIIPABJIEHUSA )KU3HEHHBIM HUKJIOM NMHXEHEPHBIX
INPOEKTOB

O0mme cBegeHns 00 00bEKTHOM MOAETHPOBAHUM

Cyl1iecTByeT MHOYKECTBO TEXHOJOTUN U MHCTPYMEHTAIIBHBIX CPEJICTB, C MOMOIIbIO0 KOTOPBIX
MO’KHO pe€an30BaTh B HEKOTOPOM CMbICIE ONTUMaIbHBIM npoekT MC, HaunHas ¢ Tana aHanusa u
3aKaH4YMBas CO3JaHUEM MPOTPAMMHOIrO KOJia CUCTEMbl. B OONBIIMHCTBE CiydyaeB 3TH TEXHOJIOTUU
NPEIbABISIOT BEChMa KECTKUE TpeOoBaHMs K MpoIlecCy pa3padoTKU U UCIOIb3YEMBIM pecypcam, a
MOMBITKA TpaHC(HOPMHUPOBATh UX TOJ KOHKPETHbIE MPOEKTHI OKA3bIBAIOTCS O€3yCHENIHBIMU. JTH
TexHojoruu npeacrasiensl CASE-cpencrsamu BepxHero yposHs i CASE-cpencrBamu nojHOTo
xu3HeHHoro mukiaa (upper CASE tools mmm full life-cycle CASE tools). Onu He mMO3BOJISAIOT



ONTUMU3HUPOBATH ACATCIBHOCTL HAa YPOBHC OTIACJIBHBIX 3JICMCHTOB IHPOCKTA, WM, KaK CJIICACTBUC,
MHOTHE pa3pabOTUMKK Tepenuid Ha Tak HasbiBaemble CASE-cpenctBa HmkHero ypoBHs (lower
CASE tools). OgHako OHH CTOJKHYJIHUCh C HOBOW MpoOieMoil — mpoOieMoil opraHuzanuu
B3aUMO/JICHCTBHS MEX/y PA3IMYHBIMA KOMaHIAMH, PEATH3YIOIIMMH TPOCKT.

YHUPUUHPOBAHHBIH A3bIK 00bEKTHO-OPHEHTHPOBAHHOI0 MO/eTHPOBAHUA

YHupUImpoBaHHBIN S3bIK 00bEKTHO-OpHUEHTHPOBaHHOTO MoenupoBanus Unified Modeling
Language (UML) siBusicst CpeACTBOM JOCTHOKECHHUS KOMIPOMHCCA MEXAYy ASTHMHU IOIXOJaMH.
CymiecTByeT [OCTaTOYHOE KOJMYECTBO HMHCTPYMEHTAJIbHBIX CPEACTB, MOJICPKUBAIOIIUX C
nomotsio UML sxu3HeHHBIH 1HKI WH(OPMAIMOHHBIX CHCTEM, W, ogHoBpeMmeHHo, UML sBisercs
JIOCTaTOYHO TMOKUM JJIsi HACTPOMKHU U MOAJEPKKH CreNU(UKH JeSITeIbHOCTU Pa3IMUHbIX KOMaH]
pa3pabOTUUKOB.

Coznanne UML Havanock B okTs10pe 1994 r., korma Jxum Pam6o u I'pagu byu u3 Rational
Software Corporation ctanmu paboTtare Haj oObenuHeHueM cBoux merogoB OMT um Booch. B
HacTosIiee BpeMsi KOHCOpIMyM Tosib3oBateneit UML Partners Bkitouaet B ceOsi IpeacTaBUTENCH
TaKUX I'paHJ0B MHPOPMAIIMOHHBIX TEXHOJIOTHH, Kak Rational Software, Microsoft, IBM, Hewlett-
Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencrasisier c000# 00BEKTHO-OPUEHTUPOBAHHBIN S3BIK
o0Jaaomui ClIeyoImMI OCHOBHBIMH XapaKTePUCTHKAMHU:

- IBJISIETCS  SI3BIKOM BU3YaJIbHOTO MOJICTUPOBAHMSI, KOTOPBIM oOecreduBaeT pa3paboTKy
peNpe3eHTaTUBHBIX MOJeNel JJIsl OpraHu3alii B3auMOJICHCTBHS 3aka3zunka U pazpaborunka WC,
pa3nuuHbIX rpynn pazpadotunkos UC;

- CO/IEP’KUT MEXaHU3MbI PACIIMPEHHS] U CIICIUANTN3AINNA 0a30BBIX KOHIICTIIIUN S3bIKA.

UML — 5310 cranaapTHas HOTalMsl BU3YaJbHOI'O MOJEJIMPOBAHUS IPOrPAMMHBIX CHUCTEM,
npunsTas kKoHcopuuymom Object Managing Group (OMG) ocenbto 1997 r., u Ha ceroaHAIIHUN
JICHb OHA MOJIIEP>)KUBACTCS MHOTUMH 00BEKTHO-opreHTHpoBaHHBIME CASE-ipoykTamu.

UML Bkit04aeT BHYTPEHHUI HAOOP CPEACTB MOJESIMPOBAHUS, KOTOPHIE Ceiuac MPUHATHI BO
MHOTHX METOJaX M CPEICTBaX MOJCIMPOBAHUSA. DTH KOHIENIIUU HEOOXOIUMBI B OOJBIIMHCTBE
NPUKIAIHBIX 33Ja4, XOTS HE KaJIas KOHIEMIUS HeoOXoauMa B KaXKIOW YacTH KaXJIOTo
npusioxeHus. [1omp30BaTensM sS3bIKa MPeI0CTaBICHBl BO3MOKHOCTH:

- CTPOMTH MOJIENIN Ha OCHOBE CPECTB s7pa, 0€3 MCII0JIb30BaHHUSI MEXaHU3MOB PaCIIUPEHUS
JUTsE OOJTBITMHCTBA THITOBBIX TPHIIOKEHHIA;

- 100aBJIATh IPU HEOOXOAUMOCTH HOBBIE 3JIEMEHTHI U YCIOBHBIE 0003HAUEHUS, €CIM OHU HE
BXOJISIT B SIJIPO, MITH CIICIHATU3UPOBATh KOMIIOHEHTHI, CHCTEMY YCIOBHBIX 0003HAYCHUH (HOTAIINIO)
Y OTPaHUYEHUS 711 KOHKPETHBIX IPEIMETHBIX 00IacTei.

MOACIINPOBAHUA,

I3k UML
[—————————— e
Ouarpamma [narpamma [arpamma
BAPHAHTOE KNaccoe COCTOAHWNA
HCMONB30BAHKA
Auarpansa HuTerpupoBaHHan Ouarpawma
DeATENEHOCTH UOMENb CNOMHON nocneaoBaTek-

CHUCTEeubI

HOCTEMN

—_—

Huarpamma
KoONepaumm

Auarpamma
KOMNOHEHTOR

P,

Ouarpamma
pazeepTLEaHUA

Pucynok 2.1 - UHTerpupoBanHas MOJIEIb CJI0KHOM CUCTEMbI B HOTAaluu A3bika UML



Cranpaptr UML npeanaraer cienyroomuii Habop Auarpamm Uit MOJCINPOBAHUS:
1. fmarpaMMbl  BapuMaHTOB HCMOJB30BaHUs (use case diagrams) — Il MOJETUPOBAHUS
OM3HEC-TIPOIIECCOB OpPTaHM3AlMU U TPEOOBAaHUI K CO3aBaCMOM CHCTEME);
2 nuarpammbl  KkinaccoB (class diagrams) — nmas MOACIMPOBAaHUS CTaTHUYECKOM CTPYKTYPBI
KJIACCOB CUCTEMBI U CBS3E€M MEXKY HUMU;
3. muarpaMmbl oBeneHus cucreMsl (behavior diagrams):
3.1 nuarpaMMmel B3auMoeicTBus (interaction diagrams):
3.1.1 nuarpammsI rociaeaoBaTebHOCTH (sequence diagrams) u
3.1.2 xooneparuBuble  auarpammbl  (collaboration diagrams) — s
MOJIEJIMPOBaHUS Ipoliecca oOMeHa COOOMICHUSIMH MEXAY OObEKTaMHU;
3.2 nuarpamMMbl  coctosiHUlM  (statechart diagrams) — s MoIeIMpOBaHUS
MOBe/IeHUs O0BEKTOB CHCTEMBI IPH IEPEeX0/€e U3 OJHOI0 COCTOSIHUS B JIPYTOE€;
3.3 nmarpaMMbl  AesTenbHOCTeW (activity diagrams) — Ui MOAEIMPOBAHUS
MOBEJICHHS CHUCTEMbl B paMKaX pa3jMYHbIX BApUAHTOB HCIOJIb30BAHUS, WIH
MOJEIUPOBAHHUS AECATEIbHOCTEN;
4. nuarpammbl peanuzanuu (implementation diagrams):
4.1 muarpaMMbl  KOMIIOHEHTOB (component diagrams) — I8 MOJEIHPOBAHUS
Uepapxuu KOMIIOHEHTOB (TIOJICCTEM) CHCTEMBI;
4.2 muarpamMmel  pasBepThiBaHusl (deployment diagrams) — s MonenupoBaHUS
(bu3nYECKO apXUTEKTYpPhI CUCTEMBI.

JAuarpaMMbl BApHAHTOB MCII0JIb30BAHUSA

[TonsTre BapmaHTa HcCHoONB30BaHUA (use case) BIepBble BBed MBap SIkoOcoH u mpuman
€My TaKyl0 3HAYUMMOCTb, YTO B HACTOAIICC BpPCMA BAPHUAHT HCIIOJb30BaHUA IIPCBPATUIICA B
OCHOBHOI 3JI€MEHT pPa3pabOTKH U IUTAHUPOBAHHUSI IPOEKTA.

Bapuant ucnonbp3oBaHMS — TpENCTaBiseT  COOOWM  IMOCJIENOBATEIbHOCTh  JACHCTBUMN
(TpaH3aKiMii), BBIIOJHSEMBIX CHCTEMOW B OTBET Ha COOBITHE, WHUIUUPYEMOE HEKOTOPHIM
BHEIIHUM OOBEKTOM (JIEHCTBYIOIIMM JHUIIOM). BapuaHT HMCHOIb30BaHUS ONMCHIBAET THUIIMYHOE
B3aUMOJICHCTBUE MEXKIy I[OJb30BaTeIeM M CcUCTEeMO. B mpocreiimieM cinydae BapuaHT
MCIIOJIb30BaHUs ONpeAeNsieTcsl B mpolecce 00CyXJIeHUs C MoIb30BaTeeM TeX (pyHKUUN, KOTOpble
OH xoTen Obl peanu3oBarh. Ha s3pike UML BapuaHT MCHONIB30BaHUS M300pakarOT CIEAYIOIINM
obpazoM:

EEIFIIHEIHT HMCNONBE20B2HMA

Pucynok 2.2 - BapuaHT UCTIONB30BaHUS

JlelicTBytolee JUIO (actor) — 3TO poJib, KOTOPYIO MOJIb30BATENlb UTPAET MO OTHOLICHUIO K
cucteme. JlelcTByroue nuna MPEACTaBIsAOT COOOM pOJM, a HE KOHKPETHBIX JIIOJEH WU
HanMeHOBaHUs paboT. HecMoTps Ha TO, YTO Ha JUarpaMMax BapHaHTOB HCIOJIb30BAHUS OHH
M300pa)xkaroTcsi B BUJE CTHJIM30BAHHBIX YEJIOBEYECKHX (PUTYypOK, IEHCTBYIOIIEE U0 MOXKET
TakXke OBbITh BHEUIHEW CHCTEMOHM, KOTOpOoH HeoOXoauma HekoTopas WHpopManus oT JaHHOU
cuctembl. [loka3pIBaTh Ha AMAarpaMMe JAEUCTBYIOLIUX JIUI CIEAYET TOJILKO B TOM Cily4ae, Koraa
UM JICHCTBUTEIBHO HEOOXOAMMBI HEKOTOpbIE BapHaHThl Hcroiib3oBaHus. Ha s3eike UML
JIEHCTBYIOIIME JTUIIA TIPEJICTABIISIOT B BUE QUTYP:

Pucynok 2.3 - [lelicTByro1iiee JuIo (aKTep)



JleicTByromue JMna JEeisATCs Ha TPU OCHOBHBIX THIIA:

- TIOJIB30BATEIIH;

- CUCTEMBI;

- IpyTHe CUCTEMBI, B3AUMOICHCTBYIOIUE C JAaHHOM;

- BpeMmsl.

Bpewmst craHoBHUTCS JEMCTBYIOIIMM JIMIIOM, €CIM OT HEro 3aBHCUT 3allyCK KaKHUX-JIHOO
COOBITUH B CUCTEME.

CBs3u Mex1y BAapHMAHTAMM MCIOJb30BAaHUS M JCHCTBYIOIUMMH JHLAMH

B sa3pike UML Ha auarpaMMax BapHaHTOB MCIOJIB30BaHUS IOJIEPKUBACTCS HECKOJIBKO
TUIIOB CBsI3ed MEXIY ODJEMEHTaMH JuarpaMMbl. DTO CBSI3M KOMMYHHKALUHU (communication),
BKItodyeHus (include), pacmmpenns (extend) u 0606menus (generalization).

CBsi3p KOMMYHMKAaIlMM — 3TO CBA3b MEXKJYy BapMaHTOM HCIOJIb30BaHUS U JEHCTBYIOIIUM
muunoM. Ha saspike UML CBSI3M KOMMYHUKAaIMM ITOKa3bIBalOT C IIOMOLIBIO OJHOHAIIPABICHHOU
accoruanuy (CruIONTHOM JTUHUH ).

OopruTe KpeguT
1 " AnA KnvenTa BaHka
Knweur banka

Pucynok 2.4 - [Ipumep cBS3U KOMMYHUKALUN

CBs3b BKJIIOYEHMS IPUMEHSETCd B TEX CUTyalusX, KOrja HUMeeTcs KakKoH-I1ubo
(¢parMeHT IOBEJEHUS CHCTEMbI, KOTOPBIH TMOBTOpseTcs Oojiee 4YeM B OJHOM BapHaHTE
ucrnonb3oBaHuss. C  IOMOLIBIO  TakuX  CBA3€M  OOBIYHO MOJEIUPYIOT  MHOTOKPATHO
UCIOJIb3YEMYIO (DYHKIIMOHAJIBHOCTD.

CBsi3p paclIMpeHUs] NPUMEHSAETCS IPU ONMCAHUM HM3MEHEHHMH B HOPMAJIbHOM IIOBEICHUU
cucteMbl. OHaA TTO3BOISIET BApHUAHTY HCIIOJIB30BaHUA TOJIBKO ITPpU H€06XOI{I/IMOCTI/I HCIIOJIB30BAaTh
(YHKLIMOHAJIBHBIE BO3MOXKHOCTH JIPYTOro.

<<gxtend>>

- —
Knnent CHATE AeHBIA
CO c4YeTa
o,
-
Sy

<<include>>

BhINONHWTE
yCKopeHHoe
CHATHE fEHEr

AyTenTnruMpoBaTh
KNWeHTa

Pucynok 2.5 - [Ipumep cBsI3U BKIIIOYEHMS U PaCILIUPEHUSI

C mnomouipio cBA3M OOOOIIEHUS TOKA3bIBAIOT, YTO Yy HECKOJBKHX JACHCTBYIOUIMX JIUI
UMEIOTCS OOIIHNE YEPTHI.
Cnysawmi %

Cnymxawma ‘/% Cnyxawmn BpemeHHbIA %
€ NoJYacoBon Ha oKnage CRYXaLmA
onnaTton

Pucynok 2.6 - [Ipumep cBsi3u 0000IICHHS



JAuarpammbl B3aumojaeiicTBus (interaction diagrams)

JuarpamMbl ~ B3auMojeiicTBus  (interaction  diagrams) — ONMCHIBAIOT  TTOBEICHUE
B3aUMO/ICHCTBYIOIIMX Ipynn 00bekToB. Kak mpaBmiio, auarpaMMa B3aMMOJCHCTBUSI OXBAaThIBACT
MOBEJICHHE OOBEKTOB B paMKax TOJBKO OJHOTO BapuaHTa HCIONb30BaHMs. Ha Takou
JMarpaMMe OToOpakaeTcsl psii OOBEKTOB M TE COOOINCHHS, KOTOPHIMH OHU OOMEHHBAIOTCS
MEXIy COOOM.

Coobmienne (message) — 3TO CPEACTBO, C TIOMOIIBIO KOTOPOTO OOBEKT-OTIPABUTEIH
3alpaniuBaeT y 00bEeKTa MoydaTesisi BRIIOJIHEHUE OHOM U3 €ro Olepaiui.

Nudopmanmonnoe (informative) cooOmieHue — 310 cooOleHne, cHabkaromee OObeKT-
MOJTy4aTel b HEKOTOPOil nH(pOpMAaIiel 1l OOHOBJICHUS €r0 COCTOSIHHUS.

Coobmenne-3anpoc (interrogative) — 3T0 COOOIICHHE, 3aNPANTUBAIOIIEe BbIIaYy HEKOTOPOU
nHpopmaruu 06 0ObEKTe-TI0IyqaTee.

HNmnepatuBHOe (imperative) cooOLIeHHE — 3TO COOOIIEHHE, 3alpallBaroIIee Y 00beKTa-
TIOJTy9aTelisi BHITIOJTHEHUE HEKOTOPBIX JACHCTBUIA.

CymiecTByeT [Ba BHMJAa JHarpaMM B3aUMOJCHCTBHS: JHMArpaMMbl MOCIEIOBATEIbHOCTH
(sequence diagrams) u koomepaTuBHbIe auarpammsl (collaboration diagrams).

JlmarpamMma nocJieioBaTeJIbHOCTH (sequence diagrams)
Jluarpamma IOCJICOBATEIILHOCTH OTPAXKACT IMOTOK COOBITHH, MPOUCXOISANIMX B PaMKax
BapHaHTa UCII0JIb30BaHM.
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Pucynok 2.7 - Ilpumep nuarpammsbl ocieA0BaTeIbHOCTH



Bce peiictByromue sMma IMoOKa3aHbl B BEpXHEM wacTM  guarpammbl.  CTpenku
COOTBETCTBYIOT COOOIIEHUSIM, MEpelaBaeMbiM MEXIY ACUCTBYIOUIUM JHIIOM U OOBEKTOM WIIU
MEXy 00BEKTaMH /ISl BBIIOJTHEHUS TPEOYeMbIX ()YHKIIHA.

Ha nmarpamme mnocienoBaTelnbHOCTH OOBEKT H300paXkaeTcsi B BUJE MPSMOYTOJbHHKA,
OT KOTOPOTO BHM3 TPOBEJACHA ITYHKTHpPHAs BEPTUKAJIbHAS JIMHUSA. OTa JMHHUS Ha3bIBACTCS
munuenr xku3Hu (lifeline) oOGwexkta. OHa mpeacraBisier coOo0i (parMEHT >KM3HEHHOTO ITUKJIA
00beKTa B MPOIECCE B3aUMOICUCTBUSI.

Kaxxnoe cooOrieHue mnpeicTaBiseTcss B BHAE CTPEJIKU MEXIY JHMHUAMU KU3HH JABYX
00bekTOB. COOOIIeHNsI TOSBIISIOTCS B TOM TMOPSAJKE, KAaK OHM IOKa3aHbl Ha CTPAHMIIE CBEPXY
BHU3. Kaxkmoe cooOmieHne mnomedaeTcss Kak MUHUMYM HMeHeM cooOmenus. [Ipu sxenanuu
MOXHO JI00aBUTh TaKKe AapryMEeHThl W HEKOTOPYIO YHpaBisiomyro uHpopMmaruio. MoxHO
nokazarh camozencruposanue (self-delegation) — coobmieHre, K0TOpoe 0OBEKT MOCHUTIAET CAMOMY
ce0e, P 3TOM CTpEJIKAa COOOILICHHS YKa3bIBAET HA Ty K€ CaMYIO JIMHUIO )KU3HH.

Jnarpamma koorepanuu (collaboration diagram)

JlmarpaMmbl KOOTIEpalliul OTOOpaXKarOT MOTOK COOBITHH dYepe3 KOHKPETHBIH CIIeHApUil
BapHaHTa HCIOJb30BaHHUsA, YIIOPSIOUYECHBI TI0 BpEMEHH, a KOOIEpPaTUBHBIE TUarpaMMmbl OOJbIIe
BHUMAaHHS 3a0CTPAIOT HA CBA3SIX MEXKAY OOBEKTaMH.

Ha pmarpamme koomepanuu mnpeacTaBieHa Bcs Ta HHopMaius, KOTopas ecTb U Ha
JIrarpaMMe MocjeI0BaTeIbHOCTH, HO KOOTIEpaTUBHAS TUarpaMMa IMo-JIpyroMy OMHUCBIBAET IOTOK
coObiTuii. M3 Hee Ierde TMOHATh CBSI3W MEXIy OOBEKTaMH, OIHAKO, TpPyAHEE YACHUTH
MI0CJIEIOBATEIIBHOCTD COOBITHH.

Ha xoomepaTtuBHOI auarpaMme Tak e, Kak M Ha JMarpaMMe MOCIeA0BaTeIbHOCTH,
CTpEJIKH 0003HAyaloT COOOIIEHHs, OOMEH KOTOPBIMU OCYHIECTBIIIETCS B paMKax JaHHOIO
BapHaHTa HCIIOJIb30BaHUA. VX BpeMeHHas IMOCIeN0BaTeNbHOCTh YKa3bIBA€TCS MyTEeM HyMepaluu
COO0O0ILIEHUH.
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JAunarpammbl kjaaccoB. O01ue cBegeHU

JlnarpaMma KJ1acCOB ONPEEINSAET THUIIbI KIACCOB CUCTEMBI U Pa3JIMYHOIO POJA CTAaTUUECKUE
CBSI3M, KOTOpbIE CYIIECTBYIOT MexX1y HMMH. Ha auarpammax KiaccoB H300pa)kaloTCs TaKkKe
aTpuOyTHl KJIACCOB, OIEPALMU KIACCOB M OIpaHHYEHHs, KOTOpbIE HAKJIAIbIBAIOTCS Ha CBA3M
MEXIYy KIJIAaCCAMH.

Huarpamma kinaccoB UML - 310 rpad, y3namu KOTOPOTO SIBISIOTCS SJIEMEHTHI CTaTHYECKON
CTPYKTYpBbI ITpOeKTa (KJ1acchl, MHTEp(dENChl), a AyraMmu - OTHOLLIEHUS MEXIY y3JlaMu (acCOLMalllH,
HacJIEJOBaHNE, 3aBUCUMOCTH).

Ha nuarpamMe ki1accoB U300paxaroTcs CIEAYIOIINE YIEMEHTHI:

- [Takert (package) - HaOOp 37€MEHTOB MOJIENH, JIOTHYECKU CBS3aHHBIX MEX]Ty COOOI;

- Kiacc (class) - onrcanue o0uux CBONCTB IPYIIIBI CXOIHBIX OOBEKTOB;



- Uurepdeiic (interface) - aOGcTpakTHBIN Kiacc, 3amaromuii HaOOp orepanuii, KOTOpbIe
O00BEKT MPOU3BOIBHOTO KJIAcCa, CBS3aHHOTO C JaHHBIM HHTEp(EHCcCOM, MPEAOCTABISET IPYTUM
00BEeKTaM.

METOAOJIOTAA MPOEKTHOI'O MEHEI)KMEHTA UHXXEHEPHBIX PEIIIEHUAN

[TpoGiemb! yrpaBieHUs] MPOTPAMMHBIMU IMPOCKTAMH BIIEPBBIC MPOSIBIIIHCH B 60-X - Hadase
70-x T0MOB, KOrJa MNPOBAIMIMCH MHOTHE OOJbIIME MPOEKThl MO pa3paboTKe HPOrpaMMHBIX
poAYKTOB. bei 3aduKcrpoBanbl 3a/1epKKu B coznanuu [10, oHO ObUI0 HEHAIeKHBIM, 3aTPaThl HA
pa3paboTKy B HECKOJBKO pa3 MPEBOCXOIUIIH MEpBOHAYATIbHBIEC OLIEHKH, CO3JaHHbIE MPOrpaMMHbIE
CUCTEMBI 4aCTO UMEIM HU3KHE I10KA3aTEIN POU3BOAUTENBHOCTH. [IpUYrHbBI TPOBAIOB KOPEHUIINUCH
B TeX MOJXOJaX, KOTOpbIEe HCIOIb30BAINCH B YyIpaBiIeHUU IpoekTtaMu. [IpumeHsiemas meroauka
ObUIa OCHOBAaHA HA OIBITE YMPABICHHUS TEXHUYECKUMHU NMPOCKTaMHU M OKa3alach HedIPPEKTUBHON
pu pa3zpaboTKe IpPOrpaMMHOr0 0OecreyeHMsl.

BaxxHo moHMMaTh pazHUIy MeX1y mpodeccuoHanbHol pazpadorkoit [10 u moOuTenscKumM
nporpamMmmupoBanreM. Heo0xoquMocTh ynpaBieHus: IpOrpaMMHBIMH MPOEKTaMH BBITEKAET U3 TOTO
dakra, uro mporecc co3nanus npodeccruonanbHoro 1O Beerna sBiseTcs CyObEKTOM OFOKSTHON
MOJIMTUKMA OpraHu3allM, TJe OHO pa3palbaThiBaeTcs, U HMEET BPEMEHHBIE OTrPAaHUYCHHUS.
Pabora pykoBoauTENST IPOTPAMMHOTO MPOEKTA IO OOJIBIIOMY CYETY 3aKJIIOYaeTcss B TOM, YTOOBI
rapaHTUPOBATh BBINOJIHEHHUE J3TUX OIOJDKETHBIX UM BPEMEHHBIX OrpPaHUYEHHUI ¢ y4eToM OusHec-
1eJe opraHu3alui OTHOCUTENBHO pa3padbarsiBaemoro [10.

PykoBomuTenu mpoeKkTOB MpU3BaHbl CIUIAHUPOBATH BCE 3Tallbl pa3pabOTKU MPOTrPaMMHOIO
npoaykTa. OHM Takke JOJDKHBI KOHTPOJMPOBATH XOJ BBINOJHEHHS pabOT M COOJIOJCHHS BCEX
TpeOyeMbIX CTaHnapToB. [1OCTOSHHBIN KOHTPOIb 32 XOJOM BBIMOJIHEHHUS paOdOT HEOOXOIuM IJis
TOTO, YTOOBI TPOLIECC Pa3padOTKHM HE BBIXOAMJI 33 BPEMEHHBIE W OIO/DKETHBIC OTPAHUYCHUS.
Xopoliiee yrnpaBieHHE HE TapaHTHPYET YCIEIIHOTO 3aBEPIICHUs] IPOEKTa, HO TUIOXOE YIIpaBlIEHUE
00s3aTeNIbHO TNPHUBEAET K €ro IpoBaly. OJTO MOXET BBIPA3UTHCS B 33JCPKKE CPOKOB CAaYU
rorosoro [1O, B mpeBbIIEHNH CMETHOW CTOMMOCTH IPOEKTa M B HECOOTBETCTBMM rorosoro I10
cnenuuKanuy TpeOoBaHUM.

IIponiecc paspabotku IIO cymecTBEHHO OTIMYaeTcss OT MPOLECCOB Ppean3aluu
TEXHUUYECKUX MPOEKTOB, YTO MOPOKIAET ONPEIEICHHBIE CI0KHOCTH B YIPABJIEHUHU MPOTPaMMHBIMU
MPOEKTaMHU:

1. IlporpammHBIA NPOIYKT HemarepuaneH. [IporpammHoe oOecrnieueHrne HeMaTepuaIbHO,
€ro Helb3sl YBHJIETh WIM MOTPOTaTh. PyKOBOOUTENb MPOTPaMMHOTO MPOEKTa HE BUAMT IMPOIIECC
"pocta" paszpabareiBaemoro I[10. OH MokeT mojaraThCsi TOJBKO Ha JIOKYMEHTAIlUI0, KOTOpas
¢bukcupyer npouecc pa3pabOTKH MPOrpaMMHOI0 MPOIYKTA.

2. He cymecTtByeT craHAapTHBIX mpolieccoB paspadorku [10. Ha ceromHsmiHuii 1eHb He
CYLIECTBYET YETKOW 3aBUCHUMOCTM MEXIy IpoueccoM co3nanus IIO m Ttumom cos3maBaeMoro
IPOrpaMMHOTO MpoAyKTa. Jlpyrue TexHuueckue IAUCHMIUIMHBI HMMEIOT JJIMTENbHYI0 HCTOPUIO,
npoliecchl pa3pabOTKU TEXHUYECKUX U3AETNI MHOTOKPAaTHO OnpoOOBaHbl M npoBepeHskl. [Iporeccsl
co3aHMsl OONBIIMHCTBA TEXHUYECKUX CHCTEM XOpOIIO H3ydeHbl. M3yueHHem jke MpoleccoB
co3nanus [10 cnenuanucTel 3aHUMAOTCS TOJIBKO NocaenHee Bpems. [103ToMy 1oka Henb3s TOYHO
MpeacKazarb, Ha KakoM JTame Tmporecca paszpadorku [1O MOryT BO3HHKHYTH TIPOOIEMBI,
YTPOKAIOLIUE BCEMY IPOIPAMMHOMY IIPOEKTY.

3. bonpmme mporpaMMHBIE TPOCKTBI - 3TO 4YacTo "OJHOPa30Bble" MPOCKTHL. bosbiime
MPOrpaMMHBIE MPOEKTHI, KaK MPaBUIO, 3HAYUTEIHFHO OTJIIMYAIOTCS OT MPOEKTOB, PEaTU30BAHHBIX
panee. [loaToMy, 4TOOBI YMEHBIIUTH HEONPEIEICHHOCTh B MJIAHUPOBAHUU MTPOEKTA, PYKOBOIUTENN
MPOEKTOB JOJDKHBI 00NaJaTh OuYeHb OONBIIMM TPAKTUYECKUM OMBITOM. HoO TocTOsHHBIE
TEXHOJOTMYECKHE U3MEHEHHS] B KOMIBIOTEPHON TEXHHKE M KOMMYHHKAllMOHHOM 00OpYAOBaHUU
00€eCIIEeHUBAIOT TMPEABIAYIIHIA OMNBIT. 3HAHUS W HAaBBIKW, HAKOIJICHHBIE OIMBITOM, MOTYT HeE
BOCTpEOOBATHCSA B HOBOM IIPOEKTE.

[lepeuncieHHple OTIMYUS MOTYT MPHUBECTH K TOMY, UTO pealld3alus MPOeKTa BEHIMAET U3
BPEMEHHOI0 TIpaduKa WM TPEBBICUT OIOKETHbIE acCUTHOBaHUS. [IporpamMMmHble CHCTEMBI



3a4acTyl0 OKa3bIBAIOTCS HOBHMHKAMM KaK B "HMJICOJIOTMYECKOM'", TaK M B TEXHMYECKOM IUIAHE.
[ToaToMy, mpenBuass BO3MOXKHBIE TPOOJEMBI B peaTM3allid MPOTPAMMHOTO IPOEKTa, CIEayeT
BCErJia IOMHUTh, YTO MHOTUM U3 HUX CBOMCTBEHHO BBIXOJHUTH 32 PAMKH BPEMEHHBIX U OFOJIKETHBIX
OTpaHUYECHUH.

IIponecc ynpasJjienusi pa3padoTKoil IPOrpaMMHOI0 o0ecneYeHnst

HeBo3MOXHO omucaTh U CTaHAAPTU3MPOBATH BCE PAOOTHI, BHIIOJHSIEMbIE B IPOEKTE IO
coznanuio [10. Dtu paboThl BeCchbMa CYIIECTBEHHO 3aBUCST OT OPTaHM3ALUH, TJE BBITOIHICTCS
paspabotka I1O, u oT THNa cozgaBaeMoro mporpaMmMHoOro npoaykra. Ho Bcerzna MO>XHO BBIIEIUTH
CIIEAYIOLINE:

- Hanmucanue npeioxkenuit o cozaanuto [10.

- [InanupoBanue u coctaBienue rpaduka padbot mo coznanuto [10.

- OueHMBaHKUEe CTOMMOCTH IIPOEKTA.

- [TonOop nepconana.

- KoHTpos1b 32 X0/10M BBINOJIIHEHUS padoT.

- Hanmucanue oT4€TOB M NIPEACTABICHUM.

IlepBasi cTtaaus MpOrpaMMHOIO IPOEKTa MOXKET COCTOATh M3 HAIMCAHUS MPEUIOKEHUH 1o
peanu3anuu 3Toro mpoekra. IlpennoxeHus AOKHBI COAEpXKaTh ONHUCAHUE LENEeH INPOEKTOB U
croco0oB ux AocTkeHus. OHM Takke OOBIYHO BKJIIOYAIOT B ce0sl OLIEHKM (DMHAHCOBBIX U BpE-
MEHHBIX 3aTpaT Ha BBINOJIHEHUE IpoekTa. lIpu HEOOXOAMMOCTH 31eCh MOTYT HPHUBOJIUTHCS
000OCHOBaHMA Ul Iepelauyd IPOEKTa Ha BBINOJHEHHE CTOPOHHEH OpraHu3alMyd WIM KOMaHJe
pa3pabOTUUKOB.

Hanucanue npeanoxeHnit — o4eHb OTBETCTBEHHAs paboTa, TaK Kak JJIsi MHOI'MX OpraHu3a-
1UI BOIIPOC O TOM, OyJET JIM MPOEKT BHIIOJIHATHCS CaMOW OpraHu3aluel nim pa3padaThiBaThCs 110
KOHTPAaKTy CTOpPOHHEH KOMIIaHUEH, sBisercss KpuTuueckuM. He cymectByer Kakux-iau0o
PEKOMEHAALNMN 10 HAITMCAHUIO IIPEJIOAKEHHM, MHOTO€ 3/1€Ch 3aBUCHUT OT OIIBIT.

Ha »srane nmiaHupoBaHUsl NPOEKTa ONPENENAIOTCS IPOLECChl, 3Talbl W IOJIY4YEHHBIE Ha
KaKIOM M3 HUX PE3y/lbTaTbl, KOTOPbIE JOJDKHBI NMPUBECTH K BBIOJHEHUIO MpoekTa. Peanuzanus
ATOr0 IUIAaHAa NpPHUBENET K JOCTHXKEHUIO Lened mpoekra. OnpenesneHne CTOMMOCTH IIPOEKTa
HaIpsIMyI0 CBSI3aHO C €ro IUIAHMPOBAHHMEM, IIOCKOJBbKY 3/1€Ch OILIEHHBAIOTCS PECypChl, Tpe-
Oyroruecs /71 BHIIOJIHEHUS TUIaHA.

KoHTpoib 3a X00M BBINOJIHEHUS] padOT (MOHMTOPHUHI IMPOEKTAa) — 3TO HEMPEPBIBHBIN
IIPOLIECC, TPOJOJDKAIOIINNCSA B TEUEHUE BCETO CPOKA peaan3aluy NpoeKTa. PyKoBOOUTENb TOKEH
MIOCTOSIHHO OTCJIEKMBAaTh XOJI pealu3alli MpOoeKTa M CpaBHUBATh (PAKTUUECKHE U IJIAHOBBIE
MOKa3aTesH BBIOJHEHUs paboT ¢ UX CTOMMOCTBIO. XOTSI MHOTHE OpraHU3allui UMEIOT MEXaHU3MBbI
(dbopManbHOIO MOHUTOPHUHTA pabOT, OMBITHBIA PYKOBOAMUTEIh MOXET COCTaBUTh SICHYIO KapTUHY O
CTaJIUH Pa3BUTHH MIPOEKTA IIPOCTO MyTeM He(OPMaAILHOTO OOLIEHHUS C pa3pabOTUYMKaAMH.

HedopmanbHplii MOHMTOPUHT 4YacTO MOMOraeT OOHapyXHUTh IMOTEHIMAJIbHBIE MPOOJIEMBI,
KOTOpbIE B IBHOM BHJIE MOT'YT OOHapyKUTbcs no3aHee. Hanpumep, exeqHeBHOE 00CyXIeHHE X0/1a
BBIMIOJIHEHUST pabOT MOXKET BBISIBUTH OTAENbHbIE HEAOPaOOTKM B CO3aBa€MOM IPOTrPaMMHOM
npoaykTe. BMecTo oxkuIaHUs OTUETOB, B KOTOPBIX OyAeT oTpaxkeH (akT "mpoOykcoBKu" rpaduka
paboT, MOKHO OOCYAMTH CO CHEUAINCTaMU HaMeyarolhecs MPOrpaMMHCTCKHE MPOOJIEeMbl U He
JIOITYCTUTH CpbIBa rpaduka pador.

B teuenue peannzanuu MpoeKkTa 0OBIYHO MPOUCXOAUT HECKOIBKO (OPMaNIbHBIX KOHTPOJIb-
HBIX TIPOBEPOK X0/1a BHIMOJIIHEHUS paboT 1o co3aanuto [10. Takue mpoBepkH TOMKHBI AaTh OOIIYIO
KapTUHY X0Jla pealn3aliy MpoeKTa B I[eJIOM U M0Ka3aTh, HACKOJIBKO yXke pazpadoranHas dyacts [10
COOTBETCTBYET LIEJISIM NTPOEKTA.

Bpewmst BoImosiHEHUST OOJIBIIMX MPOTrPAMMHBIX MPOEKTOB MOXET 3aHUMaTh HECKOJIbKO JieT. B
TE€YEHHE 3TOr0 BPEMEHHU LIEIM W HAMEpPEHHUs OpraHu3alliy, 3aKa3aBIIEH MPOrPaMMHBIN ITPOEKT,
MOTYT CYILECTBEHHO W3MEHHUThCS. MOXKET oKa3aTbCsl, 4YTO pa3pabdaThIBa€Mblil MpPOrpaMMHBIN
HPOAYKT CTaj yXe HeHYKHBIM JIM00 MCXOoHbIe TpeOoBaHUs K co3aBaeMoMy [1O mpocTo ycrapenu
U UX HeoOXOOUMO KapAWHaJIbHO MEHATh. B Takoll cuTyanuum pyKOBOJCTBO OpraHU3alUU-



pa3paboTyrKa MOXET MPUHATH pelleHHe O npekpauieHud paszpaborku 11O wnm 006 m3MeHeHHH
IPOEKTA B LIEJIOM C TEM, YTOOBI y4eCTh N3MEHUBIINECS LIE€IH U HAMEPEHUS OpraHU3aluu-3aKa34nKa.

PykoBoauTenn mpoekTOB OOBIYHO O0O0s3aHBI caMU MOAOWUPATH HCIIOJHUTENEH UII CBOMX
npoekToB. B mnaeanbHOM ciydae mnpo(eCCHOHAIBHBIA YpOBEHb MWCIOJHHUTENEH JIOJKEH Co-
OTBETCTBOBATh TOW paboTe, KOTOPYIO OHU OYAYT BBINOJHATH B XOJI€ peajn3anuu npoekra. OmaHako
BO MHOI'MX ClIydasX PYKOBOJUTEIM JOJDKHBI I10JIaraThCsl HA KOMaHIy pa3paOOTUMKOB, KOTOpas
Jaseka oT uaeanbHol. Takas cuTyanust MOXKET ObITh BbI3BaHA CIEYIOIIMMU IPUYUHAMU:

1. BrogxeT mpoekTa He IO3BOJISICT IPUBJIEUYb BBHICOKOKBATM(DULIMPOBAHHBIN NepcoHan. B
TaKOM CJIy4ae 32 MEHBUIYIO TUIaTy IPUBJIEKAIOTCS MEHee KBATU(UIIMPOBAHHBIC CTIEUAINCTHI.

2. BpIBalOT cUTyalnu, KOIJa HEBO3MOXKHO HAalTH CIELUAINCTOB HEOOXOIMMON KBanuduka-
MU KaK B caMOM OpraHu3anuu-pazpadboryuke, Tak U BHe ee. Hanpumep, B opranuzauuu "nmydiine
JrOAU" MOTYT OBITh YK€ 3aHATHI B IPYTUX MPOEKTaX.

3. Opranu3zanusi X04eT MOBBICUTH MPO(ECCHOHANBHBIN YPOBEHb CBOUX paOOTHHKOB. B 3TOM
cllyuae OHa MOXET IMpHUBJIEYb K YYaCTUI0 B IPOEKTE HEONBITHBIX WJIM HEJA0CTaTOYHO
KBAJTHM(UIUPOBAHHBIX PAOOTHUKOB, YTOOBI OHHM MPHUOOPETH HEOOXOIMMBIH OMBIT U MOYYWIHCH Y
6o0J1e€e OIBITHBIX CIELUAINCTOB.

Takum 06pa3zom, MOYTH BCET/AA MOJ00P CIIEIUAIMCTOB JUIS BBITIOJTHEHUS IPOSKTa HMEET OIl-
pellelIeHHble OTPAaHUYEHUs U He SBJIsIeTCsl CBOOOIHBIM. BmecTe ¢ TeM HeoO6X01uMo, 4T0O0bI XOTs Obl
HECKOJIbKO WJICHOB TPYIIBI Pa3paOOTUYNKOB MMENH KBATH(PHUKAIMIO U OMBIT, JOCTATOYHBIC IS
paboThl HajJ JaHHBIM HPOEKTOM. B MNpOTHMBHOM ciydyae HEBO3MOXXHO H30€XaTh OMIMOOK B
paspadotke I10.

PykoBoauTens mpoekTa OOBIYHO 00s3aH IOCBHLIATh OTYETHI O XOJI€ €ro BBIINOJIHEHUS Kak
3aKa34nuKy, TaK W TOJAPSIIHBIM OpPraHM3aLUsAM. OTO JOJDKHBI OBITh KpaTKHE JOKYMEHTHI,
OCHOBaHHbIE HAa MH(POPMALMHU, U3BJIEKaEMON M3 MOAPOOHBIX' OTYETOB O IpoekTe. B aTux ortuerax
JOoJKHa ObITh Ta HH(OpManMs, KOTOopas IO3BOJSET YETKO OLEHUTb CTENeHb TIOTOBHOCTH
C03/1aBa€MOI0 MPOrpaMMHOTO IPOAYKTA.

B pamkax kypca «CHuCTeMHas WHXXEHEpPHUs» BBIJIEIECHBI CIEAYIOLUE POJIM B TpyHIe Mo
pazpabotke [10:

- PykoBoautens — of1iee pykoBOJACTBO MPOEKTOM, HAllMCAaHUE JOKYMEHTAIUH, OOIIEHHE C
3aka3zuukom 110;

- CuCTEeMHBIN aHAIUTUK — pa3paboTka TpeOoBaHUM (COCTaBIEHHWE TEXHHUYECKOTO 3aJaHMus,
IPOEKTa MPOrpaMMHOT0 00eCIIeUeHUs!);

- Tecrep — cocraBneHue 1aHa TECTHUPOBaHUS U arrectanuu roroBoro 1O (mpoaykra),
COCTaBJIEHUE CIEHApHUsl TECTUPOBaHUS, 0a30BbIl MpHUMeEp, MPOBEIECHUE MEPONPUATHH MO IJIAHY
TECTUPOBAHUS,

- PazpaboTunk — MosiennMpoBaHie KOMIOHEHT IPOrpaMMHOr0 oOecreueHusi, KOAUPOBaHUE.

IInanupoBaHue npoexTa pa3padoTKH NPOrPaMMHOIO0 odecneyeHnst

D¢ dexTuBHOE yNpaBiieHUE MPOTrPaMMHBIM MPOEKTOM HANpPsIMYIO 3aBUCUT OT MPAaBUIIBHOTO
IJIaHUPOBAHUA pa60T, HCO6XOI[I/IMBIX JJIA €ro BBIIIOJIHCHUS. IInman momoraer PYKOBOOUTEIIIO
IpeJBUIETh MPOOIEMbl, KOTOpble MOTYT BO3HHKHYTh Ha KakMX-ITuOo sTamax cosganus 10, u
pa3paboTaTh IPEBEHTUBHBIE MEPHI IS UX MpeaynpexaeHus win pemenus. [lnan, pazpadboranHbii
Ha Ha4yaJbHOM OJTale MpPOEKTa, PACCMaTpPUBAETCS BCEMH €r0 YYaCTHUKaMHM KaK DPYKOBOJSAILIUMN
JOKYMCHT, BBIIIOJTHCHHUEC KOTOPOT'O JOJDKHO IMPHUBECTHU K YCICITHOMY 3aBCPIICHHUIO ITPOCKTA. 9T1O0T
NEpBOHAYAJIBHBIA IUIAaH JIOJDKEH MaKCHUMalbHO MOAPOOHO OMHCHIBATH BCE 3Talbl peaU3alUU
IIPOEKTA.

[Ipouecc 1uIaHMpOBaHMSI HAYMHAETCS, WCXOAS M3 ONHMCAHMSI CHCTEMBI, C ONPEIEIICHUs
MIPOEKTHBIX OrpaHUYEHUIl (BpeMEHHbIE OrpPAaHUYEHHS, BO3MOXHOCTHM HAJIWYHOIO IE€pCOHAa,
OIO/KETHbIE OrpaHUYEHUs W T.JA.). DTH OTPAHUYEHUS JOJDKHBI OIPENeNIAThCS MapalieNbHO C
OLICHMBAaHMEM IIPOEKTHBIX IapaMeTpOB, TAaKUX KaK CTPYKTypa W pa3Mep IpOeKTa, a TakKxkKe
pacripeniesieHueM (YHKUUN Cpeau HCIONHUTENeH. 3aTeM ONpeessioTcs 3Tanbl pa3padoTKu U TO,
Kakue pe3yjabTaTbl AOKYMCHTALMA, IIPOTOTUIIBI, ITOACHUCTEMbI HWJIW BEPCUHU MNPOTrpaMMHOIO
HpOI[yKTa) JOJIDKHBI OBITh MOJIYYCHBI 110 OKOHYAaHHU 3THUX ITAIIOB. I[anee HA4YMHACTCA NUKINYCCKasA



yacTh IulaHupoBaHus. CHavana paszpabaTbiBaeTcsl Tpaduk padOT MO BBIMOJIHEHUIO MPOEKTa HIIU
JlaeTcsl pa3pelieHne Ha MPOJOJDKEHHUE MCIONIb30BaHUS paHee co3laHHoro rpaduka. Ilocne storo
NPOBOJIUTCS KOHTPOJIb BBINOJHEHUS pabOT M OTMEUAIOTCS PACXOXKACHUS MEXIy pealbHBIM MU
IUTAHOBBIM X0JIOM PadoT.

Jlanee, 1o Mepe NOCTYIUICHUsI HOBOM HH(OPMAITUH O X0/1€ BHIITOJIHEHHS ITPOEKTa, BOZMOXKEH
[EPeCMOTp MEPBOHAYAIBHBIX OLEHOK MapaMeTpoB IPOeKTa. JTO, B CBOK O4YEpEb, MOXKET
NPUBECTH K U3MEHEHUIo rpaduka pador. Eciu B pe3yipTare STUX U3MEHEHUH HApyIIAIOTCS CPOKU
3aBEpLICHMs] MPOEKTA, OJDKHBI ObITh IEpecMOTpeHbl (M cornacoBaHbl ¢ 3aka3duunkoMm I10) mpo-
€KTHbIE OTpPaHUYEHUS.

KoHeuHOo, OOJIBIIMHCTBO PYKOBOAMTEIEH IPOEKTOB HE IyMAalOT, YTO pealu3alus HX
IPOEKTOB MPOIAET Tianko, 6e3 BCsKuX mpobiiem. XKemaTenbHO OmMHMcaTh BO3MOXKHBIE MPOOJIEMBI
ele 70 TOro, Kak OHU IPOSBAT ceOs B XOJ€ BBINOJHEHUS NpoekTa. [loaroMy Jiydine cocTaBisTh
"meccumuctuyeckue" rpapuku pabor, yem "ontumuctuueckue". Ho, KOHEUHO, HEBO3MOKHO
IOCTPOUTh IUIAH, YYUTHIBAIOIIMH BCE, B TOM 4HCIE CilydailHble, NpPOOJEMBl U 3aAEPKKU
BBITTOJIHEHUSI TPOEKTa, TOATOMY M BO3HUKAET HEOOXOAMMOCTH IEPHOAMYECKOTO IIepecMOTpa
IPOEKTHBIX OTPAHUYEHUI U ATANOB CO3JJaHUs IPOTPAMMHOIO IPOAYKTA.

[1nan npoekTa JOHKEH YETKO MOKa3aTh pPecypchbl, HEOOXOAUMBIE ISl pealu3aluu MPOeKTa,
paszeneHue paboT Ha 3Tanbl U BPEMEHHOW rpauK BBIOJHEHUS 3THX 3TarnoB. B HEKOTOPBIX op-
raHu3alusaxX IJIaH POEKTa COCTABIIAETCSA KAaK €IMHBIM TOKYMEHT, COJAEp KaIllUil Bce BU/bI IIJIAHOB,
ONUCAHHBIX BbIIE. B Jpyrux ciy4asx IUIaH MPOEKTa OIUCBHIBAET TOJBKO TEXHOJOTUYECKUH
nporecc cozmanust [10. B takom rurane o0s3aTeNbHO MPUCYTCTBYIOT CCBUIKH Ha IUIAHBI JIPYTHUX
BUJIOB, HO OHU pa3palaThIBAlOTCs OTAENBHO OT IJIaHa IPOEKTa.

Jleranu3zanus 1aHOB IPOEKTOB OYEHb PA3HUTCS B 3aBUCUMOCTH OT THIIAa pa3padaThIBa€MOro
IPOrpaMMHOI0 MpPOAYKTa M oOpraHu3anuu-pazpadoruuka. Ho B m000M ciyyae OOJIBIIMHCTBO
IUIAHOB COJIEPIKAT CIEAYIOIUE Pa3Aebl.

1. Brenenue. Kparkoe onucanue 1esei npoekTa U MPOEKTHBIX OrpaHU4eHull (010 KETHBIX,
BPEMEHHBIX U T.J.), KOTOPbIE BaKHBI JIJIs1 YIIPABICHUS [IPOEKTOM.

2. Opranun3zanus BbINoJIHEHHs npoekTa. Onucanue cnocoda moadopa KOMaHbl pa3padboTdn-
KOB U paclpeieleHne 00s3aHHOCTeN MEeXTy WieHaMU KOMaH/Ibl.

3. AHamu3 puckoB. OnucaHue BO3MOXKHBIX IMPOEKTHBIX PHCKOB, BEPOSTHOCTH UX MPOSIBIIE-
HUS U CTpaTerui, HalpaBJICHHbIX HAa UX YMEHbILICHUE.

4. AnmapaTHble M MpOrpaMMHBIE PECYpChl, HEOOXOIUMBIE sl peai3aluu MPOEKTa.
[lepeueHp anmapaTHBIX CPENCTB M MPOTPAMMHOI0 OOecreueHusi, He0OXO0AUMOTo JUIsl pa3paboTKu
nporpaMMHOro mpojaykra. Ecnm anmapaTHble cpencTBa TpeOyeTcs 3aKkymnarb, HPUBOAUTCS HX
CTOMMOCTbH COBMECTHO € Tpa)uKOM 3aKYIKH U TOCTaBKH.

5. Pa3zbuenue pabot Ha stansl. [Ipouecc peannsanuu npoekTa pa3dUBaeTcsl Ha OT/ENbHbIE
IIPOLIECCHI, OMPENENIAIOTCS ATaNbl BBIIOJHEHUS] NPOEKTa, MPHUBOJIUTCS OMNHCAHHUE pE3YJbTaTOB
("BBIXOAOB") KQXKIOTO TAna U KOHTPOJIbHBIE OTMETKH.

6. I'padux pabdor. B aTOM rpaduke oToOpa)karoTcst 3aBUCUMOCTH MEXKITy OTIEIBHBIMHU TIPO-
neccamu (3tanamu) pa3zpabotku [10, OIeHKM BpeMEeHM UX BBIIOJIHEHUS M paclpeesieHue YICHOB
KOMaH/Ibl pa3pad0TYMKOB MO OT/IEIbHBIM ATAIIAM.

7. MexaHU3Mbl MOHUTOPHHTA M KOHTPOJIS 32 XOJOM BBINOJHEHUS MpoekTa. ONHUChIBaIOTCA
MIPEJIOCTABIIsIEMbIE PYKOBOJIUTEIEM OTYETHI O X0JI€ BBIIOJHEHHS pabOT, CPOKH MX MPETOCTABICHHUS,
a TaK)K€ MEXaHU3Mbl MOHUTOPHHIA BCETO IPOEKTA.

[1nan nomkeH peryiaspHO nepecMaTpUBaThCs B Ipolecce peanu3aiuu npoekra. OJHU 4acTu
IUIaHa, HampuMep rpaduk paboT, U3MEHSAIOTCSA 4YacTo, Apyrue Oosnee crabuibHbl. /[ BHeceHus
M3MEHEHUH B IUIaH TpeOyeTcs creluanbHas OpraHu3anus JOKYMEHTONOTOKA, MO3BOJISIONIas OT-
CJIEKUBATh 3TH U3MEHEHHUS.

OO0uue cBegeHnst 0 TPeOOBAHUAX K HH(POPMALMOHHBIM CHCTEMAaM

[Ipobnembl, KOTOpBIE TNPUXOAUTCS pemaTh CHEIHaIiucTaM B IPOLECCEe CO3/aHUs
IPOrpaMMHOro odOecreueHusi, oueHb cia0xkHbI. [Ipupona sTux nmpobieM He Bcerja sicHa, 0COOEHHO
ecnu paspabaTbiBacMasi MpOrpaMMHasi CHCTeMa WHHOBAalMOHHAs. B wacTHOCTH, TpyAHO YETKO



ommcaTth T€ ACUCTBHS, KOTOPBIE MOJDKHA BBINONHATH cucTeMa. Onucanuwe (YyHKIIMOHATBHBIX
BO3MOXXHOCTEH M OrpaHWYEeHMI, HAKJIaJAbIBAEMBIX HA CUCTEMY, Ha3bIBaeTcs TPEeOOBAaHUSMHU K 3TOM
cuctemMe, a caMm mporecc (GOPMUPOBAHUSA, aHAIHM3a, JOKYMEHTHPOBAHUS U TPOBEPKH ITHUX
(YHKIIMOHATBHBIX BO3MOKHOCTEH U OTpaHUYCHHI — pa3padOTKON TpeOOBaHUM.

TpeboBanus moapaslenstoTCs Ha I0JIb30BaTeNbCKUE U cucTeMHble. [lonb3oBarenbckue
TpeOOBaHUS — 3TO OMHMCAHHE HA €CTECTBEHHOM S3bIKE (ILIIOC MOSCHSIOUINE JUarpamMmbl) (pyHKIHIA,
BBITIOJTHSAEMBIX CUCTEMOM, U OTPaHMYCHUH, HaKIaIbIBaeMbIX Ha He€. CUCTEeMHBIC TPEOOBAHUS — ITO
OMKCAaHWE OCOOCHHOCTEH CHUCTeMbl (apXUTEKTypa CHUCTeMbl, TpeOOBaHUS K MapameTpaMm
000pyIOBaHUs U T.1I.), HEOOXOUMBIX /sl 3PPEKTUBHON peanu3ariu TpeOOBaHUMN MOIH30BATEIIS.

IlepBble maru mo paspadorke TpedGOBaAHUI K HH(POPMAITMOHHBIM CUCTEMAaM - aHAJIU3
OCYIIeCTBUMOCTH

Pazpabotka TpeGoBaHUI — 3TO MpolecC, BKIIOYAIOIIMNA MEpONPUATHs, HEOOX0AUMBIE IS
CO3JIaHUs U YTBEPXKIACHUS JOKYMEHTA, COJIEPIKAIIEro crenn(puKaluo CHCTEMHBIX TpeboBanuil. s
HOBBIX IPOTPaMMHBIX CHCTEM IIpoLEecC pa3pabOTKU TpeOOBaHMH IOKEH HAaYMHATBHCS C aHaIU3a
ocymecTBUMOCTH. Hauanom Takoro aHanmsa sBisieTcs o0Iiee OnucaHue CUCTEMbI U €€ Ha3HAYCHHUS,
a pe3ysNbTaTOM aHaJIW3a — OTYET, B KOTOPOM JOJKHA OBITh YeTKas PEeKOMEHJAIMs, MPOJI0JKATh
WINA HET Tpolecc pa3paboTKu TpeOOBaHUI MPOEKTUPYEMON CHCTEMBI. JIpyruMH CIOBaMH, aHAIN3
OCYILECTBUMOCTH JIOJ’KE€H OCBETHUTD CIIEYIOIINE BOIIPOCHI.

1. OtBevaer u cuctema OOIUM U OWM3HEC-TIENSIM OpraHMU3aALUU-3aKa3YhKa U OpraHu3aluu-
paszpaboTunka?

2. MOXHO T pealin30BaTh CUCTEMY, UCTIONB3Ys CYIIECTBYIOIINE HA JAHHBI MOMEHT TEXHO-
JIOTMM U HE BBIXOJIA 3a MpeJieNbl 3alaHHON CTOMMOCTH?

3.MoxHO 1M O0BEAMHUTH CHCTEMY C JPYTUMH CHCTEMaMH, KOTOpBIE  yXKe
9KCILUTYaTUPYIOTCS?

Kputnueckum siBIsieTcs BOPOC, OyIEeT JU CUCTEMa COOTBETCTBOBATH LIEJISIM OpraHU3alNH.
Ecnu cucrtema He COOTBETCTBYET 3THUM LEISIM, OHA HE MpPEACTaBiIseT HUKAKOW IEHHOCTU MJIst
opranuzaiui. B To ke BpemMs MHOrME OpraHu3aluy pa3padaThiBalOT CHCTEMBI, HE
COOTBETCTBYIOIIIME UX LEISIM, JUOO HE COBCEM SICHO MOHUMAs 3TU LEIH, JUO0 MOJ BIMSHUEM
MOJIMTUYECKUX U OOIIECTBEHHBIX (PaKTOPOB.

BeinonHenue aHanu3a OCyIeCTBUMOCTH BKJIIOUAET cOOp M aHanu3 UHpopMaluu o Oyaymiei
CUCTEME M HalMCaHHE COOTBETCTBYIOIIEro oryera. CHavana cielyeT ONpeneianTb, Kakas UMEHHO
uHpopManus HeoOXoauMma, YTOObl OTBETHTh Ha IOCTaBJIEHHBIE BbIIIE Bompockl. Hampumep, 3Ty
MH(OPMaLIMI0 MOXKHO MOJTYYUTh, OTBETHB Ha CJEIyIOIIee:

1. Uro npousoiiner c opraHu3anueil, ecim cucremMa He Oy/ieT BBe/leHa B SKCIUTyaTaluoo?

2. Kakue Tekymue mpoOieMbl CYIIECTBYIOT B OPTraHU3alMU U KaK HOBAasi CUCTEMa ITOMOXKET
UX pEIINTh?

3. Kakum o0pazom cuctema OyzeT criocoOCTBOBaTh LesiM On3Heca?

4. Tpebyet nu pa3paboTKa CUCTEMbI TEXHOJIOIHH, KOTOpasi A0 3TOT0 HE HUCHOJIb30Bajlach B
OopraHu3aIuun?

Jlanee HEOOXOAMMO OMPEAETUTh UCTOYHUKU MHPOpPMALUU. DTO MOTYT OBITH MEHEKEPHI
OTJIENIOB, TI/Ie cucTeMa OyJeT HCHOIb30BaThCs, Pa3padOTUMKU MPOrpPaMMHOr0O oOecredeHus,
3HAKOMBIE C TUIIOM Oy/yIlel CUCTEMBI, TEXHOJIOTH, KOHEUHbIE MT0JIb30BaTEH U T.1I.

[Tocne o6paboTku coOpaHHON MH(POPMAIIMKA TOTOBUTCS OTYET MO aHAIU3Y OCYIIECTBUMOCTH
CO3/IaHUsl cHCTeMBbl. B HeM IOKHBI OBITH JaHbl PEKOMEHJAIlMM OTHOCHUTENBHO MPOJOJKEHUS
pa3paboTku cucTteMbl. MoOryT ObITH MpEeJIOKEHbl M3MEHEHHus OwkeTa M rpaduka padoT 1o
CO3JIaHUIO CUCTEMBI HITH MPEIbsBIEHBI 00JIee BEICOKHE TPEOOBaHUS K CUCTEME.

METO/1bl YIIPABJIEHUS KAYECTBOM UH>KEHEPHBIX ITPOEKTOB

Il1annpoBaHue NpoeKTa
VYnpasieHne NporpaMMHBIM IMPOEKTOM 3aBHCUT OT MNPaBUIBHOTO IUIAHUPOBAaHUS PadoOT,
HEOOXOIUMBIX JJIsl €ro BhIMoaHeHus . [1an momoraet MeHekepy NpeABUIETh MPOOIEMbl, KOTOPBIE



MOTYT BO3HUKHYTh Ha Kakux-InOo 3tanax co3ganus [10, u pazpaboTaTh NPeBEHTUBHBIE MEPHI IS
UX TPEIynpexIaeHus wWin pemieHus. [lnan, pa3paboTaHHBI Ha HAYaJIbHOM JTare IPOEKTa,
paccMaTpUBaeTCs BCEMH €ro yYaCTHUKAMU KaK PYKOBOJSIIHUMA JOKYMEHT, BBIIIOJHEHUE KOTOPOTO
JIOJDKHO TIPUBECTH K YCIICITHOMY 3aBEPIICHHUIO MPOEKTa. DTOT MEPBOHAYAIBHBIN TUIAH JOJIKEH
MaKCHMaJIbHO TIOJPOOHO OMUCHIBATH BCE ATAIBl peain3anuu npoekra. KpoMe pa3paboTku riaHa
MIPOEKTa, Ha MEHEDKEpa JIOKUTCA OOS3aHHOCTh pPa3pabOTKH APYTHX BUIOB IUIAHOB. JTH BHUIBI
TUTAHOB KPaTKO onucaHbl B Tabmuie 3.1.

B nuctunre 1 mokaszan mpouecc miianupoBaHus co3fnanus 110 B Buje mnceBnokona. 3/1ech
CJIeJIaH aKIEHT Ha TOM, YTO IUIAHUPOBAHUE — ATO UTEPaLlMOHHBIN nporuecc. [lockonbKy B poiiecce
BBITIOJIHCHHS TPOEKTAa IOCTOSHHO TIOCTyHaeT HoBas HWHGOpMamus, IUIaH JODKEH PeryJsspHO
nepecMaTpuBaThCs. BakHbIMEH (aKTOpaMu, KOTOpPBIE IOJDKHBI YYHTHIBATHCS MPHU pa3padOTKe
1J1aHa, SBJISIFOTCS (DMHAHCOBBIE M JICIIOBBIE 00s3aTeNIbCTBA OpraHu3anuu. Eciu OHM M3MEHSIOTCH,
9TH U3MEHECHHMSI TaK)Ke JIOJDKHBI HAWTH OTPakKeHHE B TUTaHE PadoT.

Tabmuma 3.1 - Buas! mianos

Omnucanue

OnuchIBaeT CTaHAAPTHI
paspabateiBacmoro [10
OnuceiBaeT crocoObl, pecypchl U nepeueHb padboT, HeOOXOIUMBIX JIs aT-
TECTAIMH MPOTPAMMHON CHCTEMBI

IIman
IInan kauecTBa

H  MCPOIIPHATHA 110 IOAACPIKKEC KadCCTBa

IInan aTTrecTanuu

[Iman  ympasneHust | OnUCBIBaET CTPYKTYPY U MPOILIECCHI YIIPaBICHHS KOHPUTYpaIien
KOH(urypanuen

[Inan  compoBox- | [Ipeanaraer niuan MeponpusTui, Tpedyromuxcs Uit conpoBoxaenus [10
nenus [10 B IIPOLIECCE €r0 IKCIUTyaTalllu, a TAK)XKe pacyeT CTOMMOCTH COIPOBOXK/IE-

HUSI U1 HEOOXOMMBIE JIJISl TOT0 PECypPChI

IIman no ympasie-
HUIO IEPCOHAIOM

OnuceiBaeT MEpOINpPUATHS, HANpPaBICHHbIE HA TOBBIINICHUE KBalU(uKa-
UM YJICHOB KOMaHbl pa3pabOTUYNKOB

KoHTpoJsibHbIE 0TMETKH 3TaNIOB padoT

Menempkepy Ui opranuzanuu nporecca cosfanus [10 u ynpasineHust UM He00X0AUMA UH-
dopmanusa. Ilockolbky caMO MpOrpaMMHOE OOECIIEYEHHE HEOCSI3aeMO, 3Ta YIpaBICHUYECKas
uHpoOpMaLUs MOXKET ObITh MOJy4YeHa TOJIBKO B BHUJE JOKYMEHTOB, OTOOpa)KaIOIIMX BBIIOJHEHUE
OUEepeHOro dTamna pa3paboTKU MPOrpaMMHOIO Npoaykra. bes aToil nHpopMalum Henb3st CyAUTH O
CTETNIEHW TOTOBHOCTH CO37]aBa€MOT0 NPOJIyKTa, HEBO3MOKHO OLIEHUTH MPOU3BEICHHBIE 3aTPaThl WM
U3MEHUTH Ipaduk padoT.

[Ipu nyiaHupOBaHUYU MpOLECCa ONPENESIOTCS KOHTPOJIbHBIE OTMETKH— BEXH, OTMEYAIOIIHE
OKOHYaHHE OIpEeJeNIEHHOro 3Tana padoT. s Kax10i KOHTPOJBHOW OTMETKH CO3JaeTCsi OTYeT,
KOTOPBIM MPEOCTaBISAETCS PYKOBOJACTBY IMPOEKTa. DTH OTYETHl HE JIOJKHBI OBITh OONBIIMMU
00BEMHBIMH JIOKYMEHTaMH; OHH JIOJDKHBI IOJBOJUTH KpPAaTKHE HTOTM OKOHYAHHUS OTAEIHHOTO
JIOTUYECKH 3aBEPILIEHHOr0 3Tana MpoeKTa. JTaroM He MoXeT ObITh, Hampumep, "Hanucanue 80%
KoZa mporpaMMm", IOCKOJIbKY HEBO3MOXKHO NMPOBEPUTH 3aBEPIICHHUE Takoro "srama'; KpoMme TOro,
nonobHas wuH(OpManMs TNpaKTUYECKH Oecroyie3Ha ISl YIpaBJICHUS, IIOCKOJIbKY 3/1eCh He
otoOpakaeTcs CBsA3b ATOro "yrama" ¢ Apyrumu stanamu cozganus [10.

OOBIYHO 1O 3aBEpIICHWHM OCHOBHBIX OOJIBIIMX O3TaloB, TaKWX Kak pa3paboTka
cneur(uKanuy, MPOEKTUPOBaHME MW T.M., 3aka3zuuky I[IO mnpenocTaBisAOTCS pe3yabTaThl HX
BBIMIOJTHEHUS, TaK Ha3bIBa€Mble KOHTPOJbHBIE TPOEKTHBIE JJIEMEHTbl. JTO MOXET ObITh
JOKYMEHTals, MPOTOTUI MPOTPaMMHOIO MPOAYKTa, 3aKOHYeHHble noacucremsl IO u T.x.
KOHTpOJIbHBIE TIPOEKTHBIE 3JIEMEHTHI, IpefocTaBisieMble 3aka3zuuky [IO, Moryr coBmamate c
KOHTPOJIbHBIMH OTMETKaMH (TOYHEe, C pe3yibTaTaMH BBIOJHEHHUS Kakoro-nubo srtama). Ho
oOpaTHOe yTBep)KIeHHEe HeBepHO. KOHTpOJbHBIE OTMETKM — 3TO BHYTPEHHHE IPOEKTHBIE



pE3yJbTaThl, KOTOPHIE MUCIOJIB3YIOTCS JUIsl KOHTPOJISL 32 XOJIOM BBINOJIHEHMS IIPOEKTa, U OHM, KaK
MPaBWIIO, HE MPEIOCTABIISIIOTCS 3aKkazunky 110.

Jlnist onipeenieHust KOHTPOJIbHBIX OTMETOK Bech mporiece co3nanus 110 gomkeH ObITh pa3ouT
Ha OTJAEJbHBIC JTallbl C YKa3aHHBIM "BbIXoAoM" (pe3yibTaToM) Kakaoro sTama. Hampumep, Ha
pucynke 3.1 mokaszaHbl 3Tamnbl pa3paboTku crenudukanuyd TpeOOBaHHUM B cilydae, KOrjaa Jajs ee
MPOBEPKU HCMOJIB3YETCS MPOTOTUIl CHCTEMBI, a TaKKe IPEJCTABICHbI BBIXOJHBIE PE3YyJIbTAThI
(KOHTpOJIbHBIE OTMETKM) Ka)XJ0ro JTana. 3JeCb KOHTPOJIbHBIMU IPOEKTHBIMU 3JIEMEHTaMU
SIBJISIFOTCSL TPEOOBaHUS U crieluUKaIus TpeOOBaHUMA.
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Pucynox 3.1 - Dramnsl mpornecca pa3paboTKu crieluuKanum

I'padux pador

CocraBienue rpaduka - 0JHa U3 CaMBIX OTBETCTBEHHBIX PalOT, BBIMOIHAEMBIX MEHEIKE-
pPOM HpOEKTa. 3]1eChb MEHEIKEp OLIEHMBACT UIMTEIBHOCTh IPOEKTa, ONpeNeNseT pecypchl, He-
00XOAMMBIE ISl peau3allii OTJCIBHBIX ATANoOB padoT, W MPEACTABISICT UX (ITAIbl) B BHUIE CO-
IJIACOBAHHOW IOCieN0BaTeabHOCTH. EcCiin JaHHBIA MPOEKT M0J00eH paHee pealin30BaHHOMY, TO
rpa¢uk paboT MOCIEAHErO MPOEKTa MOXHO B3STh 32 OCHOBY ISl JaHHOTO Npoekta. Ho 3atem
clleflyeT Y4ecTb, YTO Ha OTJCJIbHBIX 3Tamax HOBOI'O IPOEKTa MOTYT HCIOJb30BATHCA METOABI U
MIOJIXO/IbI, OTJIMYHBIE OT MCIIOJIb30BAaHHBIX PaHEe.

Ecnu mpoekt sBiseTcs MHHOBAllMOHHBIM, IEPBOHAYAJIbHBIE OLIEHKU JUIMTEIbHOCTH U
TpeOyeMBIX pPecypcoB HaBEpHAKAa OyayT CIHMIIKOM ONTHMUCTHYHBIMH, Ja)Xe €CIH MEHEIKep
HOTBITAeTCSl MPEAYCMOTPETh BCE BO3MOXKHBIE HEOXHAAHHOCTH. C 3TOM TOYKM 3pEHMS MPOEKTHI
co3nanus IO He oTimyaroTcs OT OONBIIMX WHHOBAIMOHHBIX TEXHHYECKUX IMPOEKTOB. HoBble
a’poIOPThl, MOCTHI U Jja’ke€ HOBbIE aBTOMOOWIIM, KaK MPABUIIO, MOSIBIISIOTCS MO3KE NMEPBOHAYATIBHO
OOBSIBIIGHHBIX CPOKOB HX CIaudl WM TOCTYIJICHHS Ha PBIHOK, YeMy NPUYHHON SBISIOTCS
HEOXHJIAaHHO BO3HUKIIHME Mpo0iIeMbl U TpyAHOCTU. VIMEHHO nosToMy rpaduku paboT HEOOX0IUMO
MIOCTOSTHHO OOHOBIISATH 110 MEpe MOCTYIUICHHSI HOBOM HH(OPMAITH O X0JI€ BHITIOJTHEHHUS TPOCKTA.

B npouecce cocraBnenus rpaduka (pucyHok 3.2) BeCb MaccHB pabOT, HEOOXOIUMBIX IS
peanu3anum MpoeKTa, pa3OouBaeTCs Ha OTACIbHBIC dTANbl M OICHUBAETCS BpeMs, TpeOyromeecs s
BBITOJIHEHUS Kax10ro dTana. OOBIYHO MHOTHE 3Talbl BBIIOIHIIOTCSA NapauienabHo. ['paduk padot
JOJDKEH TIpeyCMaTpUBaTh 3TO M PACIPENENATh ITPOU3BOJCTBEHHBIC PECYpPCHl MEXAY HHMHU
HauOosiee onTUMalbHbIM OOpa3oM. HexBaTka pecypcoB JUIsl BBINOJHEHHS KaKOTro-TMOO KpUTH-
YEeCKOTro JTara - 9acTasi IPHYMHA 3a/ICPXKKU BBITOTHEHUS BCETO MPOEKTA.

JUTUTeNbHOCTh 3TANlOB OOBIYHO JIOJDKHA OBITH HE MeHbIIe Heenu. Eciiu oHa Oyaer MeHblIe,
TO OK@XETCS HIDKE TOYHOCTH BPEMEHHBIX OIIGHOK JTAllOB, YTO MOXET NPUBECTH K YacTOMY
nepecMoTpy Trpaduka pabor. Taxxke 1enecoobpasHo (B aclekTe YIpaBIEHUS IPOEKTOM)
YCTAHOBUTh MAKCUMAJIbHYIO JIJIUTEIBHOCTh ATANoOB, HE mpeBblmaromyo 8 win 10 Hemens. Ecnu
€CTb JTallbl, UMEIoIUe OOJNBIIYIO JUIMTEIBHOCTh, UX CIeAyeT pa30uTh Ha 3Tanbl MEHbIIEH H-
TEJILHOCTH.

IIpu pacyere ATUTETHHOCTH TAOB MEHEDKEP OJDKEH YUUTHIBATh, YTO BHITIOJIHEHHUE JIF000-
ro 3Tana He oboiaerca 6e3 OOMbUINX WM MalleHbKUX Mpo0jeM u 3aaepxkek. Pazpaborunku moryt
JIOITyCKAaTh OIIMOKK WM 3aJIep)KUBATh CBOIO pabOTy, TEXHHKA MOXET BBIUTH W3 CTPOS JIMOO
anmapaTHble WJIM MPOTpaMMHBIE CpPeICTBA MOJAEPXKKH Mpoliecca pa3paboTKH MOTYT MOCTYIHUTh C
oro3fanveM. Ecii MpOeKT MHHOBAIMOHHBIA M TEXHUYECKH CIIOKHBIA, 3TO CTAHOBHUTCS JOTIOJI-



HUTCJIBbHBIM (baKTOPOM MOSABJICHUS HCMPCABUICHHBIX Hp06HeM U YBCIUYCHUA IOJIUTCIbHOCTU
pcain3anuu MpoOCKTa IO CPaBHCHHUIO C IEPBOHAYAJIbHBIMU OLICHKAMMU.

TpedoBanus k 10

JluarpaMmMbl Ipo1ecCOB U BpeMeHHbIe IUarpamMMbl
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Pucynox 3.2 - Ilpouecc cocraBieHus rpaduka padot

Kpome BpeMeHHBIX 3aTpar, MEHeIKep JODKEH PacCuuTaTh APYrHe Pecypchl, HEOOXOIUMbIE
JUI YCTICIIHOTO BBIMOJIHEHMs KakJoro sTtana. OcoOblil BUA pecypcoB — 3TO KOMaHza pa3padoT-
YHKOB, NPUBJICUYCHHAS K BBIOJHEHUIO MPOEKTa. [pyrumMu BHIaMH PEeCypcoB MOTYT OBITH HEOO-
X0AMMOE CBOOOJHOE JMCKOBOE MPOCTPAHCTBO HA CEPBEPE, BPEMs HMCIOJIB30BAHHS KaKOTro-JIMOO
CHEeHATBHOTO 000PYAOBaHUS U OI0/KETHBIC CPECTBA HA KOMAHIUPOBOYHBIE PACXObI IIEpCOHAa,
paboTaroIIero HaJl MPOSKTOM.

CymecTByeT Xopoliee SMIMPUIECKOe MPABUIIO: OLEHUBATH BPEMEHHBIE 3aTPaThl Tak, Kak
OyZITO HUYEro HENPEABHICHHOTO U "MJIOXOro" HE MOXKET CIIyYUThCS, 3aTEM YBEITHYHUTh 3TH OLICHKU
JUI  y4eTa BO3MOXKHBIX MpoOsieM. Bo3MOXHBIE, HO TPYJHO MPOTHOZHPYEMBIE MPOOJIEMBI
CYIIECTBEHHO 3aBHUCAT OT THIIA U TAPAMETPOB MIPOEKTA, a TAKXKE OT KBAJM(PHUKALUK U OIBITA WICHOB
KOMaHJbI pa3padoTunkoB. K MCXOMHBIM pacyeTHBIM OIEHKaM peKoMeHayeTcs nobaBiiatb 30% Ha
BO3MOXHbIE TpoOieMbl u 3areM eme 20%, 4ToObl OBITH I'OTOBBIM K TOMY, YTO HEBO3MOXKHO
PEIBUICTb.

I'padux paboT 1o MpoekTy 0OBIYHO MPEACTABISAETCS B BUAE HAOOpa 1uarpaMM U rpadukos,
MOKa3BIBAIONINX pa30MEHHe MPOEKTHBIX Pa0OT Ha ATaIlbl, 3aBUCHUMOCTH MEXIy dTallaMd U pac-
npezeneHre pa3paboTUNKOB 110 3TaNaM.

BpeMeHHBIe U ceTeBbIe JUATPAMMBI

BpemeHHbIe U ceTeBble JuarpaMMsbl MOJIE3HbI IS NIpe/icTaBlIeHus rpaduka padot. Bpemen-
Has JMarpamMma II0Ka3bIBaeT BpPEMs Hadajga M OKOHYAHUs KaXKIOro dTana U €ro JUIMTEIbHOCTD.
CereBast aumarpamMma OTOOpa)kaeT 3aBHCHMOCTH MEXIY pa3IMYHBIMU JTallaMH MPOEKTa. ODTH
JMarpaMMbl MOKHO CO3JaThb aBTOMATHYECKH C IIOMOIIBIO IMPOTPAMMHBIX CPEACTB MOIAIECPKKHU
yIpaBJIeHUS] Ha OCHOBE WH(OpPMAIINH, 3aJI0’)KEHHON B 0a3e JaHHBIX NPOEKTA.

PaccmoTpuM aTansl HEKOEro MpoeKkTa, MpeicTaBiIeHHble B Ta0l. 2, U3 KOTOPOH, B YaCTHO-
CTH, BUIHO, yTO 3Tan T3 3aBucur oT 3tana T1. Oto 3HaumT, yro 3Tan T1 NOJKEH 3aBEpIIUTHCS
npexzae, yeM HauyHercs 3tan T3. Hanpumep, Ha stane T1 mpoBOoAUTCS KOMIOHEHTHBIM aHAU3
CO3/1aBacMOI0 IPOrPaMMHOTO MPOAYKTA, a Ha 3Tarne 13 — NpOoeKTUPOBAaHUE CUCTEMBI.

Ha ocHoBe nmpuBeNEHHBIX 3HAYEHWH JUIMTEIBHOCTH JTAOB M 3aBUCHUMOCTH MEXKIYy HUMH
CTPOUTCSl CeTeBOM rpaduk mnocienoBaTeabHOCTH 3TanoB (pucyHok 3.3). Ha stoM rpaduke BuaHO,
Kakue paboTbl MOTYT BBIIOJHATHCA MapajjieIbHO, a Kakue JOJDKHBI  BBIIOJHATHCS
MOCJIE0BATENBHO JIPYT 3a JApYyroM. Otambl 0003HaueHbl MNPAMOYrojibHUKaMH. KOHTpoJbHBIE
OTMETKHM U KOHTPOJIbHBIE MMPOEKTHBIE 3JIEMEHTHI MOKa3aHbl B BUE OBAJIOB U 0003HAuUEHBI (Kak U B
tabn. 3.2) OykBoit M ¢ COOTBETCTBYIOIIMM HOMEPOM. JlaThl Ha JaHHOW JHarpaMMe COOTBETCTBYIOT
Hayvajy BBIIOJHEHUS 3TanoB. CeTeBylo quarpamMmy cieiyeT YuTaTh clieBa HalpaBo U CBEPXY BHU3.

Tabmuma 3.2 - Dramnsl mpoekTa
Oran JlnurenbHOCTD (JIHK) 3aBUCUMOCTh
T1 8
T2 15



T3 15 T1 (M1)

T4 0
T5 10 T2, T4 (M2)
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T7 20 T1 (M1)
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Pucynok 3.3 - CereBast Auarpamma 3TarnoB

Ecmm g co3gaHuss ceTeBOM JuarpamMMbl  MCHOJIB3YIOTCS MPOTPAaMMHBIE  CPEACTBA
MOAJIEPKKH YIIPABICHUS IIPOCKTOM, Ka)IbIM JTall JOJDKEH 3aKaHYMBATHCS KOHTPOIbHOW OTMETKOM.
OuepenHol ATanm MOXKET HAa4yaTbCsid TOJBKO TOT/A, KOrjna OyJeT ModydeHa KOHTPOJbHAas OTMETKa
(koTOopast MOXET 3aBHCeTh OT HECKOJBbKHX IMpEIIIeCTBYIOUMX 3TarnoB). [losTtoMy B TpeThem
cronbie Tabn. 3.2 mpHUBEICHBI KOHTPOJIBHBIE OTMETKH; OHU OYAYT NOCTHUTHYTHI TOJBKO TOTIA,
Korga OyneT 3aBeplleH 3Tal, B CTPOKE KOTOPOro IOMEIEHAa COOTBETCTBYIOLIAs KOHTPOJIbHAsS
OTMETKA.

JIr000i1 3Tanm HE MOXET HAa4aThCsl, IOKA HE BHITIOJIHEHBI BCE 3TAlbl HA BCEX MYTSX, BEAYIIHUX
OT Hauaja npoekTa K JaHHoMy 3Tamy. Hampumep, stan T9 He MokeT HayaThCsl, IOKa He OyayT 3a-
BepiueHbl 3tanel T3 u T6. OTMeTHM, 4TO B JaHHOM Cllydae JOCTUKEHUE KOHTPOJIbHOU oTMEeTKH M4
TOBOPHUT O TOM, YTO 3TH ATAIlbl 3aBEPIICHBI.

MuHuMabHOE BpeMsl BBIIIOJIHEHHS BCETO IIPOEKTa MOKHO pacCYUTaTh, IPOCYMMHUPOBAB B
CETeBOM JuarpaMMme JJIMTENbHOCTH OJTalloB Ha CaMOM JUIMHHOM NyTH (AJIMHA WYyTH 3]1eCh
U3MEpSETCSl HE KOJMYECTBOM OSTAllOB Ha IYyTH, a CYMMapHOW JUIMTEIBHOCTBIO ATHX 3TaIllOB) OT
Hayaja IpoeKTa J0 ero OKOHYaHUs (3TO Tak Ha3bIBa€MbIM KpUTHUECKUU MyTh). B Hamem ciyuae
IPOJOJDKUTENBHOCTh MpoekTa cocraBisger 11 Hemens wnm 55 paboumx gueid. Ha puc. 3
KPUTHYECKUM MyTh MOKa3aH 0ojiee TOJCTHIMHM JUHHUSAMH, YeM OCTallbHble MyTH. Takum oOpaszom,
o0111asi MPOJIOJKUTENBHOCTh pealn3allii MPOEKTa 3aBUCUT OT ATAloB Pa0OT, HAXOASLIMXCS Ha



KpuTHdeckoM myTu. Jlrobas 3amepikka B 3aBEpIICHUH JIIOOOrO dTama Ha KPUTHYECKOM MyTH
MPUBENET K 3aJIepP’KKE BCETO MPOEKTA.

3aziepKKa B 3aBEPIICHUM STaloOB, HE BXOASIMIMX B KPUTUYECKUM MyTh, HE BIUSAET Ha
MPOJOHKUTEILHOCTh BCETO MPOEKTa A0 TeX MOp, MOKa CyMMapHas JUIMTEIbHOCTh 3THUX ATAroB (C
YUTOM 3aJiep’KEeK) Ha KaKOM-HHOyIb ITyTH HE MPEBBICUT MPOJOJDKUTEILHOCTH padoT Ha
kputndyeckoM nytu. Hanpumep, 3anepxka stamna T8 Ha cpok, meHbinii 20 qHEW, HUKaK HE BIUSET
Ha OOIIyI0 MPOAOJDKUTENBHOCTh IpoekTa. Ha puc. 3.4 mpencraBieHa BpeMeHHas IuarpaMma, Ha
KOTOPOI MMOKa3aHbl BO3MOXKHBIE 33JIEP>KKH Ha Ka)KJI0M JTarle.
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Pucynok 3.4 - BpemenHas auarpamma JUIMTEIIEHOCTH 3TAIlOB

CereBast auarpaMMma I0O3BOJISIET YBUJETh B 3aBHUCHMOCTH 3TallOB 3HAYUMOCTh TOTO WIIU
WHOTO JTama Jyisl peain3allid BCEro NpoekTa. BHMMaHue K JTarnaM KPUTHYECKOTO IMYTH YacTo
MO3BOJIIET HAUTH CIIOCOOBI MX U3MEHEHUS C T€M, YTOOBI COKPATUTH JITUTEILHOCTh BCETO MPOEKTA.
Menemxepsl UCHIOIB3YIOT CETEBYIO JUarpammy JUisl pacipesiesieHus pador.

Ha puc. 3.5 nmokazano apyroe npeacraBieHue rpaguka padbor. ITo BpeMeHHas AuarpaMmMa
(vHOT]a Ha3bIBaeMas MO UMEHHU ee m3o0perarens auarpammoin ['aHTTa) MOXET OBITH MOCTpOEHA
MPOrpaMMHBIMHU CpPEACTBAMU MOJAJEPKKHU Mpolecca yrnpapieHus. OHa MOKa3bIBaeT JIUTEIbHOCTD
BBITIOJIHEHHST K&XJOr0 dTama W BO3MOXHBIE WX 3aJepPKKH  (IMOKa3aHbl 3aTCHCHHBIMU
MPSIMOYTOJIBHUKAMH), a TaKXKe AaThl Ha4yalla U OKOHYAHHS KaXJO0ro dTama. JTanbl KPUTHUYECKOTO
MyTH HE WMEIOT 3aTCHEHHBIX MPSIMOYTOJIBHUKOB;, 3TO O3HAYaeT, YTO 3aJep)KKa C 3aBepIIeHHEM
JAHHBIX ATAIMOB MPUBEAET K YBEIMUECHUIO JJIUTEIbHOCTH BCErO MPOEKTA.

[TogoOHO pacmpeneneHno BpEMEHU BBITIOJIHEHHS 3TAallOB, MEHEKEP JOKEH PacCuuTaTh
pacipeneneHrue pecypcoB Mo dTanaMm, B YaCTHOCTH HAa3HAYUTh UCHOJIHUTENIEH Ha KaK[Iblil 3Tam. B
Tabn. 3.3 mpUBeNeHO pacrpeneieHne pa3padO0TINKOB Ha KaXKIbId dTall, MPEICTaBICHHBIN Ha PHUC.
3.5.

Tabmuma 3.3 - PacnipesiesieHne UCTIOTHUTENEH 110 Taram

Oran Hcnonuurens
T1 ke



T2 AnHa

T3 Jxein
T4 Open
TS Mbpu
T6 Anna
T7 JxuMm
T8 Open
T9 Jxeiin
T10 Anna
T11 Open
T12 Open

[IpuBenenHas Tabnuma MOXeT OBITh HCIONb30BaHa IPOTPAMMHBIMH — CPEICTBaMU
NOAJICPKKHA IIpoliecca YIpaBlIeHUs [UIi IIOCTPOCHUS BPEMEHHOW JuarpaMMbl 3aHATOCTH
COTPYIHUKOB Ha ONpENENCHHBbIX 3Tamax pador (puc. 5). Ilepconan He 3aHsAT B pabore Han
IIPOEKTOM BCE BpEMsI €T0 peain3alui. B TeueHne neproaa He3aHsITOCTA COTPYAHUKH MOTYT OBITH B
OTIIyCKe, paboTaTh HaJ APYTUMHU MIPOEKTAMU, TPOXOAUTh OOYUYEeHUE U T.1.
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Pucynoxk 3.5 - BpemenHas auarpamma pacrpeesieHus: pabOTHUKOB IO ATaram

B Oonpmux opraHuzanmusx OObIMHO paboOTaeT MHOrO  CHEIHAIMCTOB, KOTOpBIE
3aJeiCTBYIOTCSL B MpOEKTe M0 Mepe HeobxoaumocTu. KoHeuHo, Takoil moaxoa MOXKeT co3daTh
OTIpeNieIeHHbIe TPOOJIEMBI I MEHEDKEpPOB IMpOeKToB. Hampumep, eciu crenuanucT 3aHsAT B
IPOEKTe, KOTOPBIN 3a7Iep>KUBAETCS, 3TO MOXKET CO3/1aTh MPSMBIE CI0XKHOCTH I IPYTUX MPOEKTOB,
TJIe OH TaK)Xe JOJDKEH Yy9acTBOBATh.

IlepBoHauanbHbIl rpaduK paboT HEM3OEKHO COACPKHUT KaKHE-HUOYIb OIIMOKH MM HEJO-
pabotku. [To Mepe peanm3ammu MPOEKTa PACCUYUTAHHBIC OICHKH JUIUTEILHOCTH BBITOTHEHHS
ATaroB PabOT JOJDKHBI CPaBHHUBATHCS C pEabHBIMU CPOKAaMH BBINMOJIHEHHsS A3THUX 3TanoB. Pe-
3yJIbTaThl CPAaBHEHHS JOJDKHBI HCIOJB30BAThCS B KadeCTBE OCHOBBI IS MEpEecMOTpa Tpaduka
paboT eme He peaTn30BaHHBIX ATAMOB MPOEKTa, B YAaCTHOCTH IS TOTO, YTOOBI IOTBITATHCS
YMEHBUIUTh JIUTEIBHOCTD 3TAllOB KPUTUYECKOTO MYTH.

YupasJjieHue pucKamMmu

BaxcHoit yacTbio paboThl MEHEKEpa MPOEKTa SBIISETCS OIIEHKAa PUCKOB, KOTOPhIE MOTYT TO-
BJIMATH HA Tpaduk pabOT WM Ha Ka4eCTBO CO3aBAEMOr0 IPOrPpaMMHOIO IMPOAYKTa, U pa3paboTKa
MEpONPHUATHIA N0 NPEAOTBPALICHNUIO PUCKOB. Pe3ynbTaThl aHaan3a pUCKOB JOJKHBI OBITH OTpaXke-



Hbl B IulaHe mpoekTta. OmpeneneHre PUCKOB M Pa3paboTKa MEPONPUSATHH MO YMEHBLICHHIO HX
BJIMSTHUSL Ha XOJ BHITIOJTHEHUS TIPOCKTA HA3bIBACTCS YIPABICHUEM PUCKAMH.

KoHkpeTHbIE THUITBI PHCKOB, KOTOPHIE MOT'YT OKa3aTh BIMSHUE HA JAHHBIA MPOEKT, 3aBUCIT
OT BHJa CO3/1aBa€MOr0 IPOTPAMMHOIO MPOAYKTa W OT OPraHU3AlMOHHOTO OKPYXCHHS, TJIe
peanu3yercsi MporpaMMHBINA MPOEKT. BMecTe ¢ TeM MHOTHE THIIBI PUCKOB CIIOCOOHBI MOBJIUATH HA
J00BIE MPOrPaMMHBIC TTPOEKTHI, 3TH PUCKHU MIPUBEICHBI B Ta0. 3.4.

Tabnuna 3.4 - Bo3aMoKHBIE PUCKH TPOTPAMMHBIX IIPOEKTOB

Puck Tunel pucka Onucanue pucka
Texyuecthb Puck ans npoekra OmnbITHBIE Pa3pabOTYMKKM MOKHIAIOT MPOEKT J0
pa3paboTINKOB €ro 3aBepIICHUs
N3menenue B | Puck ans npoekra Opranu3anus MEHs€T CBOM IPUOPUTETHI B
yIIpaBICHUN yIIpaBJIEHUH IPOECKTOM
Oopranu3ainuei
HerotoBHOoCTh Puck ans mpoekra AnmapaTHble CpEICTBa, KOTOPbIE HEOOXOIUMBI
annapaTHbIX Cpe/ICTB JUI TIPOEKTa, HE MOCTYHNWJIM BOBpPEMs WIH He
TOTOBBI K 9KCITyaTalluu
W3menenue Puck s npoekra u | [losBnenue 00J1bLIIOTO KOJINYECTBA
TpeOoBaHUI ISt HETIPE/IBUJICHHBIX M3MEHEHUH B TPeOOBaHUSX,
pa3pabaTbIiBaeMOro | MpeabsBIAEMBbIX K pazpabarsiBaemomy [10
POIYKTA
3anepkka B | Puck mis npoekra u | Cnenudukaniy  OCHOBHBIX  HMHTep(eiicoB
pa3pabotke ISt HOJICHCTEM HE TOCTYIIJIM K pa3paboTyhkam B
crienupuKaum pa3pabaTbIBa€MOTro | COOTBETCTBUU C rpaukoM padoT
MPOIYKTA
Henoouenka pasmepa | Puck s mpoekra u | Pa3mep  cuCTeMBl  3HAYUTEIBHO  MPEBBICHI
pa3pabaTbIBaeMOii IS [EPBOHAYAIIBHYIO OLIEHKY
CUCTEMBI pa3pabarbiBacMOro
IPOAYKTA
Henocrarounast Puck st | CASE-cpenctsa, npeaHa3HauYeHHbBIE TSt
spdextuBHOCTE CASE- | pa3pabaTbiBaeMoro | MHOJJIEPKKM  MpPOEKTa,  OKa3aluCh  MEHee
CPEJICTB MIPOJTYKTa 3¢ (HEeKTUBHBIMU, YEM OKUJAIOCH
W3menenus B | busnec-puck OcHOBHBIE TEXHOJIOTUI MOCTPOCHHUS
TEXHOJIOTUU MIPOTPaAaMMHOM CHCTEMBI 3aMEHSIOTCSI HOBBIMU
pazpabotku 110
[losiBnenne buznec-puck Ha pelHKE DporpaMMHBIX IPOIYKTOB J0
KOHKYPHPYIOLIETO OKOHYaHUs IpOEKTa MOSIBUJIACH
IPOTPaMMHOTO KOHKYPHUPYIOIIAs IPOTrpaMMHasi CHCTEMa
IPOAYKTA

VHpomeHHo pUCK MOXKHO TOHUMAaTh KaK BEPOATHOCTh TMPOSIBIICHUS KaKUX-TTHOO
HEONArOMPHUITHBIX OOCTOSATENHCTB, HETAaTUBHO BIUSIONINX HA peaau3alliio MpoekTa. Pucku mMoryr
yrpoXkaTh TMPOEKTY B I1IEJIOM, CO3JaBa€MOMY IPOTPAMMHOMY TPOAYKTY WM OpTraHU3aIliH-
pa3paboTurky. MOXHO BBLIETUTH TPU THIIA PUCKOB.

1. Pucku jy1st mpoeKkTa, KOTOPhIE BIUSAIOT Ha TpaduK padOT UM PECYPChI, HEOOXOIUMBIE IS
BBITIOJIHEHUSI IPOEKTA.

2. Puckm nmns pa3zpabaThiBaeMOTO MPOIYKTA, BIUSAIONINE HA KAYECTBO WUJIM MPOU3BOIUTEIIb-
HOCTb pa3pabaThIBAEMOT0 MPOTPAMMHOTO MPOAYKTA.

3. bu3Hec-puCKH, OTHOCSIIUECS K OpTaHU3aIMH-Pa3pab0TIUKY WITH ITOCTABIIUKAM.

KoneuHo, 3TH TUIIBI pUCKOB MOTYT Iepecekarbcsi. Harpumep, eciiu OnbITHBIN TPOrpaMMHUCT
MOKUJAEeT MPOEKT, 3TO OyAeT PHUCKOM Uil MpoeKkTa (MOCKOJBKY 3aJep’KUBAETCS CPOK cAauu
FOTOBOIO MPOAYKTa), PUCKOM Mg MNPOAYyKTa (TaK Kak HOBBIA MPOrpPaMMMCT, 3aMEHHUBILIHMA
YIIEIIEro, MOKET OKa3aThCsl HE CIIMIIIKOM OMBITHBIM M ClIeJaTh OITMOKK B MPOrpaMMe) U OU3HEC-




pHCKOM (TIOCKOJIBKY 3aJiepKKa JaHHOTO IPOEKTa MOXKET HEeraTHMBHO MOBIUATH Ha Oyaymiue
JIEJIOBbIE KOHTAKThI MEXKY 3aKa34MKOM U OpraHu3aIueii-pa3paboTIYMKOM).

Cxema mporiecca ynpaBlieHus: pUCKaMu TToKa3aHa Ha puc. 3.6. DTOT mpoiecc COCTOUT U3 de-
TBIpEX CTaJuMu.

1. Onpenenenne  puckoB. OnpepensaiOTCs BO3MOXKHBIE PUCKM  JUIsl  MPOEKTa,  JUIs
pa3pabaThiBa€MOro MpPOaYKTa U OM3HEC-PUCKH.

2. Amamu3  puckoB. OLeHMBAeTCs BEPOSTHOCTh M IOCIEIOBATEIBHOCTDh  IOSBICHUS
PHUCKOBBIX CUTYaI[Hil.

3. IlnanupoBanue puckoB. [lnaHUPYIOTCS MEPONPHUATHS 1O MPEAOTBPAILICHUIO PUCKOB MU
MUHUMU3ALUU UX BO3JCHCTBUS Ha MPOEKT.

4. MoHUTOpUHT pUCKOB. IlocTOSIHHOE OlLieHMBaHUE BEPOSTHOCTEH PUCKOB U BBIIOJHEHHE
MEPOMPUITHIA [0 CMATYSHUIO MTOCIECTBUIN MPOSBICHUSI PUCKOBBIX CUTYaIHil.

Onpepenexie
OHCKOB

MOHUTOPKHS
pHCKOS

Y L) L
CMcox Crucox MeponpwaTka no OLeHRM
NATEHUMAN bHE NepeoCTENEHHbIX NpenoTEPELLEHK L'i-’."r:“i.
MMCKDR PHCKDE pUEKDR B

Pucynok 3.6 - [Ipouecc ynpaBieHus: puckamu

[Ipouecc ynpaBineHus pucKkaMu, Kak M Apyrue IMpoLecChl IUIAHUPOBAHMS, SIBISIETCS WTE-
paLlMOHHBIM, BBINOJHAEMBIM B TEUYEHHE BCEro Cpoka peanu3anuu npoekra. CHauana paspabda-
THIBAIOTCSl IUIAHBl YNPABICHUS PUCKAMHU, 3aTEM IIOCTOSHHO OTCIIEKHUBACTCS CUTYyallUsl BOKPYT
peanuzanuu npoekta. [Ipu mocTyruieHHH HOBOW HMH(OpMalMu O BO3MOXKHBIX PUCKaX 3aHOBO
IIPOBOAMTCS aHAJIM3 PUCKOB M MEPBOCTENIEHHOE BHUMaHHE YAeseTcs HOBbIM puckam. I[lo mepe
HOCTYIUIEHUs] HOBOW MH(OpMaIK TaKKe U3MEHAIOTCS IJIaHbl MEPOIPUATHH MO MPEeT0TBPALLCHUIO
U CMSITYEHUIO PUCKOB.

Pe3ynpTathl npoliecca yrnpaBieHusl pucKaMy JOKYMEHTUPYIOTCS B BHJIE IJIAHOB YIIPaBJIECHUS
puckamMu. OHM JTOJIKHBI BKJIFOYATh ONMCAHUE BO3MOXHBIX MPOEKTHBIX PUCKOB, MX aHAIU3 U Ie-
peYeHb MEPONPUATHI, HEOOXOAUMBIX JUISl YIIPABJICHUS] pUCKAMH.

OnpenesieHne pucKoB

Omnpenenenne puckoB — IepBas CTaaus Ipolecca ynpasieHus puckamu. Ha aToil ctagum
OIMCHIBAIOTCS PUCKU, KOTOPBIE MOTYT MPOSIBUTHCS IIPU peanu3aliy npoekra. B npunuumne Ha sToi
CTalUM HE [O0JDKHA OLEHUBATbCA BEPOATHOCTb M 3HAYMMOCTh PHCKOB, HO Ha IIPAKTHKE
MaJIOBEPOATHBIE PUCKU C HE3HAUUTEIbHBIMU MOCIIEICTBUSIMU OOBIYHO OTOPACHIBAIOTCS CPa3y.

OmnpeneneHne pUCKOB MOXET BBIMOIHATHCS B PEKUME KOMaHIHOW pabOThI ¢ MCTIOIb30BAHU -
eM mojaxoja "Mo3roBoi mTypM" MO0 OCHOBBIBATHCS Ha OIbITe MeHekepa. [Ipu ompeneneHun
PHUCKOB MOYET IIOMOYb IIPUBEIECHHBIN HUKE CIIMCOK BO3MOXHBIX KaTETOPUN PUCKOB.

1. Texnonornyeckue pucku. [IporcrexaroT U3 MporpaMMHBIX W amMapaTHBIX TEXHOJIOTUH,
Ha OCHOBE KOTOPBIX pa3paldaThIBacTCs CUCTEMA.

2. Puckwu, cBsi3aHHBIE C TIepcoHanioM. CBsI3aHbI ¢ YICHAMH KOMaH/Ibl pa3pabOoTUMKOB.

3. Opranun3anuonsele pucku. [IporcTekaroT U3 OpraHU3alMOHHOTO OKPY>KEHHsI, B KOTOPOM
BBITOJIHSETCS TPOEKT.

4. NuactpymenTanbHble pucku. CBs3anbl ¢ ucnonb3yembiMu CASE-cpenctBamMu u 1pyrumu
CpeACTBaMU MOJAEPKKHU npornecca cozganus [10.

5. Puckm, cBs3aHHBIE C CHCTEMHBIMH TpeOoBaHUSAMU. [IpOSBIAIOTCS NpU H3MEHEHUHU
TpeOoBaHUl, NpeaAbIBIAEMBIX K pazpadaThiBa€MOM CHUCTEME.



6. Pucku onennBanusi. CBsi3aHbl C OIICHUBAHUEM XapAKTEPUCTHK MPOTPAMMHON CHCTEMBI
pecypcoB, HEOOXOAUMBIX JUIsl peaTU3ally IPOCKTa.

B tabn. 3.5 mpeacraBieHbl HEKOTOPBIE MPUMEPHI, OTHOCAIIMECS K KaXKIOW M3 OMHCAHHBIX
KaTeropui puckoB. Pe3ynbTaToM 3Tana onpeaeaeHus puckoB OyIeT JJIMHHBIN CIMCOK BO3MOKHBIX
PHCKOB, KOTOpPBIE MOTYT TOBJHATH Ha pa3pabaThIBa€MbIi MPOTPAMMHBIN MPOAYKT, MPOCKT WU
OpraHu3aluIo-pa3padoTyMKa.

Tabmuma 3.5 - Kareropun pruckos
Kareropus puckos [Ipumeps! puckoB
TexHonornyeckue pucku ba3za maHHBIX, KOTOpasi UCIOIB3YETCS B MPOrPAaMMHON CUCTEME,
He obecrieunBaeT 00pabOTKY 0KHUIaeMOT0 00beMa TPaH3aKIIUA.
[TporpaMMHBIE KOMIIOHEHTBI, KOTOPBIE MUCTIOIB3YIOTCSI TIOBTOPHO,
UMEIOT Je(eKThl, OTpaHHYMBAIONIME MX (DYHKIMOHAJIBHBIE BO3-

MO>KHOCTH
Pucku, CBSI3aHHBIC c | HesosmoxxHo  momoOpaTh  pabOTHUKOB ¢ TpeOyeMbIM
[IEPCOHAIIOM poheCCHOHATTLHBIM YPOBHEM.

Benymwmii paspaborunk 3a00en B caMoe KpUTHUECKOE BPEMS.
HeBo3MoxHO oprann3oBaTh HEOOX0MMOE O0YUEHHE IepCoHaIa
OpraHu3aoOHHbIE PUCKH B opranuzanuu, BeimonHsrome pazpadorky 10, mpousomnuia pe-
OpraHu3ainysi, B pe3y/lbTaTe Yero W3MEHWIHCh IPUOPUTETHI B
YIIPABJICHUU ITPOCKTOM.

@OuHAHCOBbBIE 3aTPYAHECHUSI B OPTaHU3AIMH MTPUBEIH K YMEHBIIIE-
HUIO OFOJKETa MPOEKTa

WNuctpymentansable pucku | [Iporpammusiii xon, reHepupyemsiii CASE-cpencrBamu, He 3¢-
(heKTuBEH.

CASE-cpenctBa HEBO3MOXHO HMHTETPUPOBATH C  JIPYTHMHU
CpPEJICTBAMU IOJJICPIKKU IPOEKTA

Puckn, CBS3aHHBIC ¢ | U3meHeHus TpeOoBaHUIN MPUBOIAT K 3HAUYUTEIIbHBIM MOBTOPHBIM
CHUCTEMHBIMHU TPEOOBaHUAMHU | TEMHBIMU TpeOOBaHUSIMU paboTaM MO NPOEKTUPOBAHUIO
CUCTEMBI.

HepBOHa‘laﬂbHa}I HCUYCTKasA (I)OpMy.]'IPIpOBKa MOJB30BATCIBbCKUX
Tpe60BaHHi/JI IpUBCJIa K 3HAYUTCIIbHBIM U3MCHCHUAM CHCTCMHBIX
Tpe60BaHPIfI, MMPOSABUBHINXCA Ha TO3JHUX CTAJAUAX pa3pa60TKH

MIPOEKTa

Pucku onenuBanus Henoonenku BpeMeHH BBINIOJHEHUS IPOEKTA.
CkopocTh BbISIBIEHHA J1€(DEKTOB B CUCTEME HHUXKE paHee
3aIJIAaHUPOBAHHOM.
Pa3smep cucTeMbl 3HAUMTEIBHO IMPEBBIIIAET IEPBOHAYAIBHO
paccYMTaHHBIN

AHaJIU3 PUCKOB

[Ipu ananu3ze i KaKJOTO ONPENEICHHOTO PUCKA MOACUYUTHIBAETCS BEPOSITHOCTH €ro Mpo-
SBJICHUS U ylIepO, KOTOPBI OH MOXET HaHecTU. He cyliecTByeT MpoCThIX METO/0B BBITOJHEHHS
aHaJIM3a PUCKOB — B 3HAYUTENILHON Mepe OH OCHOBAaH Ha MHEHUU U OMbITE MeHemkepa. MoxxHO
MIPUBECTHU CJIEAYIOIIYIO IIKAITY BEPOSATHOCTEH PUCKOB U UX MOCIEICTBUM.

BeposiTHOCTH puCKa cuuTaeTcsl OueHb HU3KOM, €Clii OHa uMeeT 3HadeHue Menee 10%; Huz-
KoM, ecnu ee 3HaueHue ot 10 mo 25 %; cpenneit npu 3HayeHusix oT 25 10 50%; BBICOKOM, eciin
3HaueHue kosednercs ot 50 10 75%; o4eHb BBICOKOU MPH 3HaueHUsAX 6omee 75%.

Bo3MoHBIN yi1epd OT pUCKOBBIX CUTYAIMi MOXKHO HOJpPA3JeUTh HAa KaTacTpOopUIeCKHid,
CEPBE3HBIN, TEPIIMMBIA U HE3HAYUTEIIbHBIN.

PesynpTaThl aHanaM3a pUCKOB JOJDKHBI OBITH IPECTABIICHBI B BHJIE TAOIUIIBI PUCKOB, YIOPS -
JOYCHHBIX TI0 CTEMEHH BO3MOXKHOTO ymiep6a. B Tabn. 3.6 mpuBeneH yMOpsSIOYCHHBIH CIUCOK
PHCKOB, OITUCAHHBIX B Tabn. 3.5; TaM e yKa3aHbl BEPOSATHOCTU 3TUX PHCKOB. 37€Ch BEPOSTHOCTU



PUCKOB U CTeneHb ymepba OT HUX yKa3aHbl MPOU3BOJIbLHO. Ha mpakThke AN MX OmpeeNieHus
HeoOXxoauma mospoOHas MH(opMalus o mpoekte, TexHojgoruu cosnanus [10, komaHme paspa-
OOTYHMKOB ¥ O CAMOM OpPTaHU3AIHH.

Tabmuma 3.6 - Circok puCKOB MOCIIe TPOBEACHHS UX aHATIU3a

Puck Bepositnocts  Ctenens yiiepba
OuHaHCOBbIE 3aTPyAHEHUS B OpraHusauuu npusenu K Hwuskas Karactpoduueckas
YMEHBIICHUIO OIO/IKETa IPOCKTa

HeBo3moxxHo mono0OpaTth pabOTHUKOB ¢ TpeOyromumces Bricokas Karactpoduueckas
pohecCHOHALHBIM YPOBHEM

Benymuii paspaborunk 3abosnen B camoe kputuueckoe Cpemnss Cepbesnas

BpeMsi

[IporpaMMHbIe KOMITOHEHTBI, HCIIOJIb3yeMble MOBTOpHO, CpemHss CepnesHas

UMEIOT 1e(DeKThI, OrpaHUYMBAIOIINE UX (PYHKINOHAIbHbIE

BO3MOXKHOCTH

W3meHenuss TpeOoBaHM NpUBOIAT K 3HauMTeIbHbIM CpenHss CepnbesHas
MOBTOPHBIM PabOTaM IO MPOSKTUPOBAHUIO CUCTEMBI

B oprammszamum, BemonHstomed —paspadorky I1O, Brwicokas Cepbesnas

NpOM30IIUIa  pEOpraHM3anus, B  pe3yabTare  4Yero
W3MEHUIIACH IIPUOPUTETEI B YIIPABICHUH IIPOEKTOM

baza nanHbIX, KOTOpas HCHOJbB3yeTca B mporpammHon CpemHsis CepnesHas
cucreMe, He obecneynBaeT o00pabOTKY OXKUIaeMOT0

o0beMa TpaH3aKIui

Henoouenku BpeMEHU BBINOJHEHUS ITPOEKTA Bricokas Cepbesnas
CASE-cpencTBa HEeBO3MOXXKHO MHTEIPUPOBATH C APYyruMu Bricokas Tepnumas
CpPEACTBAMU MOAEPKKH MMPOEKTA

[TepBoHauanbHast HeuyeTKas ¢dbopmynuposka Cpennsist Teprniumast

10JIb30BATEIbCKUX TPEOOBAHUI MTPUBENA K 3HAUUTEIbHBIM
U3MEHEHHUSM CHUCTEMHBIX TpeOOBaHMM, MPOSBUBLIMXCS Ha
MO3JHMX CTAaJUAX pa3pabOTKU MPOEKTa

HeBo3moxxHO opranuzoBath HeobOxoaumoe oOyueHue Cpemsss Tepnumas
IIepCoHalIa

CkopocTb BbIsiBICHUS Ae(eKTOB B cucreMe HUke paHee CpemHss Tepnumas
CIJTAHUPOBAHHOMN

Pa3smep cucteMbl 3HAUMTENBLHO NPEBBINIAECT IEPBOHA- Bricokas Tepnumas
YaJbHO PACCYMTAHHBIN

[Tporpammusbiii  kopa, reHepupyemsbiiit CASE-cpeactBamu, CpemnHsis He3nauutenbnas
Hea(p(eKTUBEH

KoHeuHo, Kak BEpOSTHOCTh PUCKOB, TaK M BO3MOXKHBIN yIIepO OT HUX JOJKHBI IepecMar-
pUBaThCS NPU MOCTYIUIEHUU JOIOJIHUTENBHON HMH(pOpMAIMU 00 3TUX pUCKaX MU MO MEpe peaiu-
3allid MEpPONPUATHHA MO ynpaBieHHto UMHU. [loaToMy momoOHbIE TaOIUIBI PUCKOB JOJDKHBI I1€-
peAeNbIBaThCS HAa KaXKI0M TEpalliy IPOLEecca YIPABICHUS PUCKAMH.

ITocne mpoBeneHHs aHaIM3a PUCKOB OMpEAEISAIOTCS Hanbojee 3HaAYUMble PUCKH, KOTOPHIE
3aTeM OTCIIEKUBAIOTCS HA MPOTSHKEHUU BCETO CPOKA BBINOIHEHUS NMpoeKTa. ONpeneneHue 3THX
3HaYMMBbIX PUCKOB 3aBHCUT OT UX BEPOSTHOCTEW M BO3MOXHOrO yiiepba. B oOmiem ciyuae Beceraa
OTCIIC)KMBAIOTCSI PUCKU C KaTacTpO(PUUECKUMHU IOCIEJICTBUSAMHU, a TAKKE€ PUCKU C CEPbE3HBIM
yiepOooM, 3HaueHHE BEPOSITHOCTH KOTOPBIX BBIIIE CPEIHETO.

B HEKOTOpBIX CTAThSAX PEKOMEHIYETCS ONpPENeauTh U oTciexuBaTh ""10 BepXHUX'" PHUCKOB,
HO 3TO HEe Bcerjga oO0OCHOBaHHAs pekoMeHpaanus. KomudecTBO PHCKOB, KOTOpbIE HEOOXOIUMO
OTCJIC)KUBATh, 3aBUCUT OT KOHKPETHOTO MPOEKTa. JTO MOXKET OBbITh MATh PUCKOB, & MOXKET —
nATHaauaTe. Ho, KOHEYHO, KOJIMYECTBO PUCKOB, 110 KOTOPBIM IPOBOAUTCS MOHUTOPHHI, JOJKHO
ObITh 0003pHUMBIM. bousbllIOE KONMMYECTBO OTCICKHUBAEMBIX PHCKOB MOTPeOyeT OrpOMHOIO
KoJinyecTBa cobupaemoil mHpopmaruu. M3 crnucka pUCKOB, MpencTaBIeHHbIX B Tabn. 3.6, s



MOHHTOPHHTA CIEAYeT OTOOpaTh T€ PUCKU, KOTOPbIE MOTYT MPUBECTH K KaTacTpopuveckuMm u
CEPBhE3HBIM MOCIICICTBHSIM JIJIS BAILIETO MPOEKTA.

[InanupoBaHue pUCKOB

[InanupoBaHue 3aKIIIOYAETCS B ONPENCICHUU CTPATETUH YIPABJICHHUS KaXIbIM 3HAUYMMBIM
PUCKOM, OTOOpaHHBIM JJIi MOHHUTOPUHTA TIOCTE aHAJIM3a PHUCKOB. 3/1eCh TAaK)KE HE CYIIECTBYET
OOIIETTPUHATHIX TTOJIXO0/I0B I pa3pabOTKHU TaKUX CTPATErMil — MHOTOE OCHOBBLIBAETCS Ha "dyThe"
U ONBITe MEHeIKepa mpoekra. B Tabm. 3.7 mMoKa3aHbl BO3MOXHBIC CTpPATETUU YIPABICHHS
OCHOBHBIMH pUCKaMH, IPUBEACHHBIMH B Ta0JI. 3.6.

Tabnuna 3.7 - CtpaTeruu ynpaBieHUs] pUCKAMH

HEKBaU(UITUPOBAHHOTO
nepcoHasia

Puck Crparerus

®dunancoBble npobaeMsl | [IoAroToBUTh KpaTKUM IOKYMEHT [Jsl PyKOBOJACTBAa OpraHU3allu,

OpraHu3aluu [IOKA3bIBAIOLUI BaXXHOCTh JAHHOTO IIPOEKTa JUIsl JIOCTHXKEHUS
(MHAHCOBBIX LieNel OpraHu3alu

[TpoOnembl [Ipenynpenurs 3aka3uuka O [OTEHIUAIbHBIX TPYAHOCTSIX U

BO3MOKHOH 3aACPIKKE IPOCKTa, PACCMOTPETH BOIPOC O IIOKYIIKE
KOMIIOHCHTOB CUCTCMBI

bone3nu InepcoHalia

PeopranmnzoBath paboTy KOMaHABI pa3paOOTYMKOB TakuM 00pa3om,

9TOOBI 0053aHHOCTH U pabOTa WICHOB KOMaH/bI MEPEKPHIBAIN JAPYT
Jpyra, BCIEACTBUE ATOr0 pa3pabOTUYMKU OyoyT 3HATH U MOHHUMATb
3a/1a4M, BBIOJIHAEMbBIEC JPYTMMU COTPYIHUKAMHU

3aMEHUTh MOTEHIHUAIbHO JAE(PEKTHbIE CUCTEMHBbIE KOMIIOHEHTBI
MTOKYITHBIMU KOMIIOHEHTaMH, FapaHTUPYIOUIMMH KaueCTBO pabOThI
[lonmbiTatecst  ompenenuts  TpeOoBaHUs, Haubojee  BEpPOSTHO
[10/IBEPKEHHbIE U3MEHEHUSIM; B CTPYKTYpE CUCTEMBI HE OTOOpaxarhb
JeTalbHYI0 HH(pOpMaIio

JedexTHbie CUCTEMHbIE
KOMITOHEHTBI
W3menenus TpeboBaHUi

Peopranusarus [TonroToBUTh KpaTKUil JOKYMEHT JJIsi PYKOBOJCTBA KOMIIaHUH,
KOMITaHUH- MOKA3bIBAIONIUN BaXHOCTh JAHHOTO TIPOCKTA JUIS JIOCTHIKCHUS
pa3paboTunka (hMHAHCOBBIX 1I€TIEil KOMITAHUN

Henocrarounas PaccMoTpeTh BO3MOXKHOCTD IMOKYIIKH 0OJIee MPOU3BOIUTEIIHHON Oa3bI
MIPOU3BOTUTENHEHOCTD JaHHBIX

0asbl JaHHBIX

Henoonenku  Bpemenu | PaccMoTpeTh BOMpoc 0O TOKYINKE CHUCTEMHBIX KOMIIOHEHTOB,
BBITIOJTHCHMSI IPOCKTA HCCIEN0BATH BO3MOKHOCTD HCIIOJIb30BaHMS reHeparopa

ITPOrpaMMHOT0 KOJ1a

CymiecTByeT Tpu KaTeropuH CTpATEruil yIpaBJIeHUs PUCKaMHU.

1. Ctpaterun npenoTBparieHusi puckoB. COrNIacHO 3THM CTPATETUsM CleyeT MPOBOAMTH
MEpPOIPUATHS, CHHXKAIOLINE BEPOATHOCTHh IPOSBICHUS PUCKOB. [IpumMepoM MOXKET CIyKUTh
CTpaTerusi UCKJIIOYEHUs TOTEHIIMAIbHO 1e()EeKTHBIX KOMIOHEHTOB, ONMCaHHas B Tadi. 3.7.

2. MUHUMU3aIMOHHBIE cTpaTernd. HampaBiieHsl Ha yMEHBIIEHHE BO3MOXHOTO yiiepOa oT
puckoB. IlpuMepom cioyXHUT cTpaTerus yMeHbIIEHUs yuiepb6a oT OO0Jie3HHM YJIEHOB KOMAaH/]IbI
pa3paboTUnKOB (CM. Ta0IMI. 7).

3. IlnanupoBanue "aBapuitHpIX" cutyaruii. COrilacHO 3TUM CTpaTerusiM HEOOXO0AUMO UMETh
IUTAaH MEPOTPUSATUH, KOTOPBIE CJIEeIyeT BBINOJHUTH B Cllydae MPOSIBICHUS PUCKOBOM cuTyauuu. B
Tabn. 3.7 3TO cTpaTerusi MOBEACHUS NMPH BOSHUKHOBEHMM (PUHAHCOBBIX MPOOJEM Y OpraHu3aluu-
pa3zpaboTuuKa.

MoOHUTOPHHI PHCKOB

MOHHMTOPUHT PUCKOB 3aKIIOYAeTCsl B PETYISPHOM IepecueTe BEpPOSITHOCTEH PHUCKOB M
yiep6a, KOTOPBIA OHU MOTYT HaHeCTH. J[J1s1 3TOro HeoOXOAMMO IMOCTOSTHHO OTCIIEKHUBATH (DAaKTOPBI,
KOTOpBIE BIUSIOT Ha BEPOSITHOCTH PUCKOB M BO3MOXKHBIN yiiep0. OTu (akTophl 3aBUCIT OT THUIIOB
pucka. B Ta0n. 8 mpuBeaeHb! NpU3HAKU, KOTOPBIE TIOMOTAIOT ONPEACTUTh THUII PUCKA.

Ta6muna 3.8 - [Ipu3Haku puCKoB



Tun pucka

[Tpuznaku

TexHonornueckue
pHUCKH

3amepKKU B TOCTaBKe OOOpPYNOBAaHUS WM IMPOTPAMMHBIX CPEICTB
noaJepKku mpornecca cozganus 10, MHOrouncieHHblE JOKYMEHTH-
POBaHHBIE TEXHOJIOTMYECKHE TPOOIEMBI

PI/ICKI/I, CBsI3aHHBIC

Huzkoe MOpaJIbHOC COCTOAHHE IIEPCOHAJIA, HATAHYTBIC OTHOLICHUSA

NIEPCOHAIOM MEXIy WICHAMU KOMaH/bl Pa3pabOTUYMKOB, HU3KOE KAa4eCTBO BBITION-
HEHHOH PabOThI

Opranu3zaluoHHbIE PasroBopel cpenu rmnepcoHalla O NACCHUBHOCTM M HEJOCTATOYHOM

PHCKH KOMIICTEHTHOCTH BBICIIIETO PYKOBOJICTBA OpTaHH3aIUN

HHuCcTpyMEeHTANbHBIC Hexenanue pa3pabOTYMKOB HCIOJB30BaTh MPOTPAMMHBIE CPEACTBA

PHUCKH MO/ICPXKKH, HeogoO0puTesbHble 0T3bIBBI 0 CASE-cpencTBax, 3ampochl

Ha 00Jiee MOIIIHbIE HHCTPYMEHTAJIbHBIE CPEACTBA

Pucku, cBs3anHbie ¢ | HeoOXoauMoOCTh TmepecMOTpa MHOTHX CHCTEMHBIX TpeOOBaHUM,
CUCTEMHBIMU HEZ0BOJIBCTBO 3aKka3zyuka [10

TpeOOBaHUSIMU
Pucku onienuBanus

W3menenust rpaduka pabOT, MHOTOYKMCICHHBIC OTYEThI O HAPYIICHUU
rpaduka padbot

MOHHUTOPHHT PHCKOB JODKEH OBITh HEMPEPBIBHBIM MPOIECCOM, OTCACKUBAIONIMM XOJI BbI-
IIOJIHEHHUST MEPOIPUATHN I10 YIPABICHUIO PUCKAaMU, IIPU 3TOM KaXKIbIi OCHOBHOM PHUCK JIOJKEH
paccMaTpuBaThCs OTACIBHO.

6. YYAEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE
JUCHMUIIIAHBI

6.1. [lepeyeHb OCHOBHOI M TOMOJHUTEILHON JUTEPATYPbI, HEOOXOAUMOI 115
OCBOCHHS TUCHUILIUHBI

6.1.1. [lepevyeHs OCHOBHO¥ JTUTEPATYPHI

1. AHucumoB, A.A. MeHemxMeHT B cdepe nHPOPMAIMOHHON 6€30MaCHOCTH : KypC JIEKIHUH
/ A.A. Aaucumos. - M. : UarepHet-YHusepcurer Mndopmannonnsix Texnonoruit, 2009. - 176 c. -
(OcHoBbl HH(popMaIMOHHBIX TexHoJoruit). - ISBN 9778-5-9963-0237-6 ; To xe [DnekTpoHHBIN
pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=232981.

2. lnpopmMalimoHHbI MEHEIKMEHT : ydyeOHoe mocobue / mon pen. E.H. bapukaes, I'.I'.
UYapaes. - M. : IOnutu-/lana, 2012. - 360 c. - ISBN 978-5-238-02328-1 ; To ke [DneKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=119528.

6.1.2. [lepeyenn AONMOTHUTETbHOI JIUTEPATYPHI

1 Kynemos, A. B. KoHTpakThl W BHEIIHETOpProBass AOKyMEHTalus : yuyed. mocobue /
A.B. Kynemos, JI.LA. Kentoa, O.B. [lumkuna. - CII6. : Tpounkwuit moct, 2012. - 256 c. :
wi. - Ha yue6nuke rpug: Jon.YMO. - Ilpun.: c. 211-256. - bubnuorp.: c. 208-210. - ISBN 978-5-
4377-0002-0;

2 ApycramoB, O. A. BHemHeskoHOMHYECKass JAEATEIbHOCTb yueOHuKk / D.A.
ApycramoB, P.C. AmngpeeBa. - M. KHOPYC, 2011. - 168 <c¢. - (Cpennee
npodeccuonansHoe obpazoBanue). -Ilpum.: c. 158-165. - bubmmorp.: c. 146-147. - ISBN 978-5-
406-01065-5.

6.2. [lepeueHb y4eOHO-METOIMYECKOT0 00ecTedeHUsI CAMOCTOSITeJIbHOI PadoThI
00y4arouUXcs Mo JUCHHUILIUHE

1. Meroauueckue yka3aHHs IO BBIIOJHEHUIO MPAKTHYECKUX paboT MO TUCIHMILIMHE
«IIpOeKTHBI MEHEKMEHT B PEIICHUN MHXKEHEPHBIX 3a7a91»,

2. Meronuyeckue pEeKOMEHJAIUMU JJsl CTYAEHTOB IO OpPraHU3allMM CaMOCTOSITEIbHOMN
paboTs! o gucruiuinHe «I[IpoeKTHBIN MEHEIKMEHT B PEIIEHUH WHKEHEPHBIX 3a7au».


http://biblioclub.ru/index.php?page=book&id=232981
http://biblioclub.ru/index.php?page=book&id=119528

6.3. [lepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANIMOHHO# ceTu UHTepHeT,
HEe00XO0AUMBIX JIs1 OCBOCHMS U CLUIITTHHBI

HNuTepHer-pecypcesl:

1. https://www.tks.ru/ - poccuiickuii TaMOKEHHBIH HH()OPMAIIMOHHBII TOPTAJL.

2. http://www.ved.gov.ru/ - mopTan BHEIIHEIKOHOMHYECKOH HHPOPMAIIHH.

DJIeKTPOHHBIC OUOTHMOTEYHBIC CHCTEMBI:

3. http://biblioclub.ru/ - Yausepcurerckas oubimoreka ONLINE.

4. http://www.iprbookshop.ru/ - DaekTponnas 6ubIMOTEYHAS CHCTEMA.

5. https://elibrary.ru — nayunast anexTpoHHas OnbIMoTEKA

[IpodeccuonanpHbIe 0a3bl JAHHBIX

6. http://www.customs.ru — opunmansHbii caiit dexepanbHOI TaMOXKEHHOH CITy:KObI PO
7. http://economy.gov.ru - odurmanbHeiii calT MUHHUCTEPCTBA SKOHOMHYECKOTO Pa3BUTHSI
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