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BBEJIEHUE

Metoauyeckue  peKOMEHIAlMW  COAepXaT IMepeuyeHb TeM C  BOINpocaMu Ul
CaMOCTOSITENIbHOW ~ MpOpabOTKH, TepedeHb JIabOpaTOpHBIX  paboOT C  BOOpocaMu  JUis
CaMOCTOSITENIbHOM MPOPaOOTKH.

Meroauueckue ykasaHUs IIOCBSIIEHBI Kypcy «lIpOEKTHBIM MEHEIKMEHT B pELICHUU
WHXKCHEPHBIX 3a7au». YIPaBIATh JIOAbBMH CJIOXKHO. YIpPaBiATh JIOABMH 3((HEKTUBHO —
HEHMOBEPHO CIJIOKHO. [loaTOMYy MBI H300peTaeM M CMEIIMBAaeM pa3Hble MPAKTHKH, alrOPUTMBI
U TEXHOJIOTUM KOHTPOJISI, OICHKH pe3yiabTaToB TpyAa. l[lepexoaum OT ycTapeBIIMX METOIUK
K HOBBIM, CTapaeMcCsi Y4eCThb BCE HIOAHCBHI U PUCKH, TPATUM BpPEMs M pECypchl Ha IUIAHUPOBAHHE
BMECTO pabOThI 10 HAKATAHHOM.

W3 MHOXecTBa METOJOJIOTHI HY)KHa OJ[HA ONTHUMajbHas M HACTPOCHHAS JIMYHO MOJ[ HAC
u Hail npoekT. OAHO [1eNno BBINOJHATH IIAOJOHHBIE 3a/ladd CTPOTO [0 CKPUNTAM M3 KHUTH,
JIpyroe — METOAOM IpoO U OMHUOOK BHIPAOATHIBATH CBOM CIICIMAIbHBIC MHCTPYMEHTHI JJIS y4eTa
NPUOPHUTETOB  KOMIMaHuHM. [lo3ToMy mpoekTHbI  MeHemKMeHT (PM), To ecTh  MeTOmO0JIOTHS
yIIpaBJICHUS] KOMITAHUEH C JIeJIeHueM Bcell paboThl Ha MPOEKTHI, CTAHOBUTCS MOMYIISIPHBIM BO BCEX
OTpaCIIsIX.

MHorue KOMIIaHUU TOJBKO Ceiuac mepexoaT oOT Kilaccuueckoi (oTpaboTaHHas, 4acTo
OropokpaTHdecKast CXeMa) K MPOEKTHOM (Kaxkaas 3a/a4ya OTJIENBHO, JIeIIeTUPOBaHNE
OTBETCTBEHHOCTH) MOJCTH YympasieHus. OOmmii MEHEKMEHT Js TMPEANPUHUMATEINS CBOIUICS
K TOMY, YTO €CTh PYKOBOIHTENb U UCIOJHUTENb 3aa4yi. J(MCIUIUIMHA B3aUMOICHCTBUS 3aBUCEINA
OT TOT0, KaK Ipornucano B mabione. [11abmoH ke ObUT BOUT B pa3yMbl BCEX OJIMHAKOBO JIeT 3TaK 20-
30 nazaz. TosbKo ATOT IA0JIOH yXKE HE MPUMEHUTH K HOBBIM YCIOBUSIMH MUPOBOTO PBIHKA.

HcTopuyeckn Bce Havajaoch € TOrO, YTO B MepHOJ nepecTpoiiku 90-x rogoB cama JIOTHKa
BeJieHUs] Ou3Heca ObUla HapylleHa HACTOJIBKO, 4YTO TMOMBITKA IMOCTPOUTh HOBYIO pabouyro
KOHIICTIIIUIO YIPABJICHUS B MAJUICHHYM CO3/alM TEPMHUH «KOMIAHHS-OJHOIHEBKa». KoHuenmmn
TaKUX KOMIAHHUI MPOBEPSAIUCh HA MPOYHOCTh M TOJNbKO oAHa u3 10 koMmaHui CylecTBOBasa
6omnpme nomyrona B 2000-x. [lapamienbHO OCTaBaIMCh MHOTOJIETHUE TPEANIPHUATHS, KapIMHAIBHO
MEHSISICh KaXKbIe JIET 5 YTOOBI BEDKHUTH B IEPHO/] TIEPEMEH.

B 2010-x uHbOpMaIIMOHHBINA B3pHIB HHTEPHETA CIEa)l TIOCTYIMHON BCIO PA3pPO3HEHHYIO 0a3y
HapabOOTOK  €BPOIEHCKOro W aMepUKaHCKoro OusHeca. V3 TOHH T1OJIe3HOM U MyCOpHOMU
UHPOPMALIUK BPOJIE «UTO TAKOE YIPABICHHUE TPOCKTAMU M COBPEMEHHBIH MEHEIKMEHTY», «KaK
pacrpenenaTs 003aHHOCTH, MPaBWIIBHO MPEAYyrajblBaTh U COKPAIATh PUCKW» NPEANPUHUMATENIN
JI0 CHIX TIOp BBIOMPAIOT KPYIUIIHI 3HAHHUH, TIPUMEHUMBIX UMEHHO B UX KOMITAHHSX.

Ceituac MbI cIeIlUM B HOBOCTSIX Kak NpPUObUIbHBIE KOPHOpALMU pacTyT M pacHalaroTcs
Ha MO/Ipa3ieTIeHNs, TIOKYTAIOTCS U TIEPEKUBAIOT CTPYKTYPHBIE CIUSHUS. 32 KaXXIbIM aKTOM KYTUTH-
HOPOJaXH OTJeNa KPOeTCsl CIOXHas CeTh NMPOEKTOB (raJKEThl, MPUIOKEHUS, PACIIUPEHUs I
Opay3epoB), CBS3aHHBIX 10 Pa3HBIM KpuUTepusM. Korga MEHSIOTCS KpUTEpUH, MEHSETCS JIeICHUE
NPOEKTOB Ha rpynnsl. IMEeHHO M3MEeHeHue TpynnupoBKH U cooOmaroT Ham B CMU. Brytpu xe
KOMITaHWH TIPOJIOIHKAIOT pabOTaTh, a IMPOEKTHI BEYTCS HETIPEPBHIBHO.

IT project management (PM) — 3T0 AuCHMIUINHA, YTO OOBEAUHACT MPOIETYPbI, TPHHIHITHI
U TIOJUTUKY BeJeHUs OusHeca. OHA  pyKOBOOUT MPOEKTOM  OT pa3pabOTKHM  KOHIEMIIUU
JI0 3aBEPILLICHUS [TPOEKTA.

O6mwmit  (pyHKIIMOHAIBHBIM) W MPOCKTHBI  MEHEHKMEHT  OTJIWYAeTCs TeM, 4TO
(GYHKIMOHATIBHBIN MEHEKMEHT crabuieH. Ero menb: mopnepkaTb M NPUYMHOXKUTH KauCTBO U
3¢ PEeKTUBHOCTH TTpOrpaMMHOTro MpoAykTa. EcTe oTpaGoTaHHbI 1m1a0I0H, OH paboTaeT MOCTOSHHO.
[TpoekTHBINT MEHEeKMEHT HM3MEHYMB. Llehb MPOEKTHOro MEHEIKMEHTA. JOCTUTHYTh pe3ysibTaTa
0001 1IeHOM, yanuThIBasi, uTO ecTh deadline.



1. IEJIb ¥ 3AJJAYM N3YUYEHUS JUCHUTIINHBI

Ienbro ocBOeHMs TUCHMILUIMHBI «IIpOEKTHBIM MEHEKMEHT B PEIIEHUN MHXEHEPHBIX 3a/1a1»
sBisiercs (GopMupoBaHue Habopa Mpo(ecCHOHAIBHBIX KOMIETEHIMA Oynymero OakaiaBpa IO
HamnpapyieHU0 ToaArotoBku 38.03.01 DxoHoMuKa.

3a):[aq1/1 OCBOCHUA JUCHUILIIMHBI:

HN3YUYCHUC MCTOHNOJOIrMMU IMPOCKTHOI0O MCHCIKMCHTA,

OCBOCHHE METOJA0B 1 HHCTPYMEHTOB IIPOCKTHOI'O MCHC/PKMECHTA B PpCIHICHUN WHXCHCPHBIX 3a1a4.

2. TEMbI CAMOCTOSITEJIbHOM PABOThHI

Ne Tembl HaumeHoBaHue TeM TUCUUILIMHBI, UX KPATKOE COJICPKAHHUE O6reMm
4acoB
2 ceMecTp
Pa3nes 1. OcHOBBI MPOEKTHOT0 MEHE:KMEHTA
1 Tema 1. BBenenue B npoeKTHBIN MEHEIKMEHT 10
2 Tema 2. MeToibl U CpeACTBa IPOSKTHOT'O MEHEKMEHTA 10
Pa3nen 2. [IpoeKTHBIN MeHEeT:KMEHT HHKEHEPHBIX 337124
5 Tema 5. MeTo10510THs POSKTHOTO MEHEKMEHTA HH)KEHEPHBIX 3314 10
6 Tema 6. MeTop! yrpaBieHus: Ka4eCTBOM MHKEHEPHOTO IIPOESKTA 15
Hroro 3a 2 cemectp 45
Hroro 45
3. TEXHOJIOTUYECKASI KAPTA CAMOCTOSATEJBHOM PABOTHI
OBYYAIOUIETOCHA
Utoroseiii | CpenctBa | OO6beM 4acoB, B TOM YHCIIE
K B MIPOIYKT u
OZibI ua CaMOCTOSIT | TEXHOJIOT
pean3yeMbIxX JEATENBHOCTH | gprr oo - CPC KOgITaKTHa’I Beero
o paborta ¢
KOMITETEHITHA CTYJCHTOB paGoTHI OLICHKH mperioxagar
eneM
2 ceMmecTp
VK-3 IToaroroBka k | Koncmexkr | CobGecemo | 1,08 0,12 1,2
JIEKIHASIM BaHUC
YK-3 Camocrositensl | Koncniekr | CobGeceno | 32,94 3,66 36,6
oe  M3y4eHHe BaHUC
JITEPATYPHI T10
Temam 1,2,5,6
YVK-3 [TogroroBka x | UemuBumy | OTyer 6,485 0,72 7,2
MPAKTUYECKUM | allbHOE MUChMEHH
pabotam 3a71aHne 13174
Wroro 3a 2 cemectp 40,5 45 45
Hroro 40,5 4,5 45




4. PEKOMEHJALIIUU U1 CAMOIIOATOTOBKH

4.1 TloaroroBka k Jexkuusim. CamocTosiTeIbHOE U3YUeHHe JIUTEePaATyPhl

ba30BbIi1 ypoBeHb
Tema 1. BBeieHne B NIpOEKTHBII MeHEIKMEHT
TexHU4eCKUI TPOEKT NUHKEHEPHOT'O PEILICHUS
VYrpaBieHue NpoeKTOM HHKEHEPHOT'O peIlIeHUs
Kanengapuspiii iiad pa3paboTKu HHKEHEPHOT'O IPOEKTa
OnTtuMuzanus U peMHKUHUPUHT MHKEHEPHOT'O IIPOEKTa
VMHHOBAIIMOHHBIE POEKTHI [T MHKEHEPHBIX PEIICHUH
TectupoBaHue HHXEHEPHOTO ITPOEKTa
CranpapTu3anus KauecTBa MHXEHEPHOTO IIPOEKTa
TeMa 2. MeToabl U cpeIcTBA IPOEKTHOT0 MeHeKMEeHTAa
8. ®opmanuzanys TpeOOBaHUN K HHKCHEPHOMY IIPOCKTY
9. ITloHATue KOH(UTIYPALMOHHOTO YIIPABICHUS 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 pabOTe CO 3HAHUSIMU
15. KapThl namMsaTH Ui HHXXEHEPHOTO ITPOEKTa
16. Umxenepusie pemenns. OcHoBHbIE MpUHIMIIEI MSF
Tema 5. MeT010,10THsI IPOEKTHOT0 MEHEKMEHTA HHKEHEPHBIX 3a/1a4
17. [lpoekTrpoBaHNE UHKEHEPHBIX PEILICHUM.
18. TecTupoBaHMe UH)XEHEPHBIX PEIICHUI
19. Crangaprusanus KauecTBa MHKCHEPHOTO MTPOSKTa
20. Meronbl oOecrieueHHs KauecTBa MHXEHEPHOTO MIPOEKTa
21. TloHATHE TECTHPOBAHUS MHKEHEPHOTO MTPOEKTA
22. MacmirabupoBanue komanibl MSF. Moaens mporecca.
23. YnpaBieHrne KOMIIPOMUCCAMU TIPU pa3paboTKe WHKEHEPHOTO MPOEKTa
24. Pazpabotka nunxeHnepHoro npoekra. [Tonsitue CMMIL
25. YposHHU 3penoctu nporeccoB mo CMMI
26. O6nactu ycoBeplIeHCTBOBaHUs B MeToosorun CMMI.
27. O6miee onrcanue "THOKKUX" METOJIOB pa3paOdOTKH HHIKEHEPHOTO MPOCKTA
28. Bepudukanus, Bauaanus 1 ayIuT MHXEHEPHOT O MPOEKTa
Tema 6. MeToabl ynpaBjieHHs] KA4€CTBOM HHKEHEPHOT0 MPOEKTa
29. MeTpuKu KauecTBa MHKEHEPHOTO MPOEKTa
30. CranmapTHBIA METO]T OLICHKH 3HAUYCHUH IMOKa3aTeliel KauecTBa HHKEHEPHOTO TPOCKTA
31. YipapneHue Ka4eCTBOM WHKEHEPHOTO NMPOEKTa
32. Extreme Programming: o01iee onucanne, OCHOBHBIC IPUHIUITB HH)KEHEPHBIX PEeTICHHH
33. Pa3paboTka MHKEHEPHOT 0 MpoeKTa. Scrum
34. O630p Texuonoruu Microsoft Visual Studio Team System mist HH)XKEHEPHOTO POEKTa
35. Yopasnenue cOopkaMu Ipu pa3paboTKe HHXEHEPHOTO MPOeKTa
36. CpencTBa BEpCHOHHOTO KOHTPOJISI HHKEHEPHOTO MPOEKTa
I1oBBIIIEHHBIN YPOBEHb
Tema 1. BBeieHune B NpOeKTHbIN MeHEIKMEHT
Bepuduxanus u Banuaanus HHXEHEPHOTO MIPOEKTa
[ToHsATHE TECTHPOBAHUS MHKEHEPHOTO MTPOEKTA
Metoab! BepupHUKaIMi HHXEHEPHOTO MPOEKTa
KadecTBO 1 Ha/Ie)KHOCTh WH)KEHEPHOTO MTPOEKTA
[Tpoduiin OTKPBITHIX HHPOPMALIMOHHBIX CHCTEM
OyHKIIMOHATBHBIE U TEXHOJIOTHYECKHIE CTAaHIAPThI HHKEHEPHOTO MPOEKTa
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7. MHoromnonabs30BaTeiabckas HH(HOpMAIIMOHHAS CUCTEMA
8. Pabounii nmpoekT nHOOPMAITMOHHON CUCTEeMBI. JIMCIIMTUIMHA 0053aTeNbCTB.
9. TexHu4eckuit MPOEKT HHPOPMALMOHHON CUCTEMBI
10. Ynpasiienne npoeKToM HHHOPMAITMOHHON CHCTEMBI
11. IpuHimne! BepupHUKAIMKA U TECTUPOBAHUS HHKEHEPHOTO MTPOEKTA
Tema 2. MeToabl U CpeACTBA MPOEKTHOI0 MEHEIKMEHTAa
12. IlpuHIMIIBI OpraHU3alyy MTPOSKTUPOBAHUS HHXECHEPHOTO MPOEKTa
13. 3apaun obecrnieueHus: KayecTBa MHKEHEPHOTO MPOEKTa
14. MeTtop! ucciieqoBaHusl KaueCTBa MHXKEHEPHOTO MTPOEKTa
15. 3apaun obecrnieueHus: HaIEKHOCTU UHKEHEPHOTO MPOEKTa
16. Metonbl ncciie10BaHMs HAZC)KHOCTH HHXEHEPHOT'O MPOEKTa
17. DxOHOMUKO-TIPaBOBbIE OCHOBBI pa3pabO0TKH UHKEHEPHOTO MPOEKTa
18. ABTOMaTHYECKOE TECTUPOBAHUE UHKEHEPHOTO MPOCKTA.
19. OtkpsiTas apxuTekTypa HH(GHOPMALMOHHBIX CUCTEM
20. CucremMHas MH)KEHEPUS: TOUKA 3PEHUS M XapaKTEPUCTHKH TOUEK 3PCHUS
Tema 5. MeTo10/10TMsi IPOEKTHOI0 MEHEIKMEHTA NHKEHEPHBIX 327124
21. ApXuTeKTypa IpOrpaMMHBIX KOMIUIEKCOB JIJIsl HHKEHEPHOTO MPOEKTa
22. CtanaapTsl IPOEKTUPOBAHUS TPOTPAMMHOT0 00ECTIeUeHUsI HHKEHEPHOTO MPOEKTa
23. CranaapTsl pa3pabOTKH IPOTPAMMHOTO 00eCIIeUeHUS] HHKEHEPHOTO TPOEKTa
24. Metonp! pa3paboTKH MPOrPaMMHBIX KOMIUIEKCOB MH)KEHEPHOTO IIPOEKTa
25. MeTozpl OIIEHKH CJI0XKHOCTH AJITOPUTMOB M ITPOrPaMM WH)KEHEPHOTO MPOEKTa
26. [IpuMeHeHe UHCTPYMEHTOB pa3pabOTKU HHKEHEPHOTO MPOEKTa
27. YnupasieHue TpeOOBaHUSIMU K MHKEHEPHOMY IPOEKTY
28. Bunbl TpeboBaHUN K HHKEHEPHOMY MPOEKTY
Tema 6. Meronb! yripaBiieHHs Kau€CTBOM MHKEHEPHOTO MPOEKTa
29. MoaenupoBaHue CTPYKTYPbl HHKEHEPHOTO MPOEKTa
30. OGBEKTHO-OpPUEHTHPOBAHHOE MOJAEITHPOBAHNE WH)KEHEPHOTO PELICHHUS
31. Metoabl pa3pabOTKH MPOTPAMMHBIX KOMITJIEKCOB JJIs MH)KEHEPHOTO MTPOEKTa
32. [IpuHUMIBI Bepu(UKaIUN U TECTUPOBAHUS HHKEHEPHOTO IPOEKTa
33. Bepudukarus 1 Balugaus mporpaMMHbBIX POIYKTOB AJIsi MHKEHEPHOTO MPOEKTa
34. TloHsiTHE TECTUPOBAHHS TPOTPAMMHBIX CPE/ICTB ISl HH)KEHEPHOTO TIPOEKTa
35. Metozp! Bepupukaui 00beKTHO-OPUEHTUPOBAHHBIX IPOTPaMM
36. KauecTBO 1 HaIe)KHOCTH MMPOTPAMMHOT0 00ECTICYESHHUS JJISl HHXKEHEPHOTO TIPOEKTa
37. MeTpuku KauecTBa MPOrpaMMHOI0 o0ecTiedeHus Ui HHKEHEPHOTo IPOeKTa
38. CranmapTHBIA METO]T OLICHKH 3HAYCHUH IMOKa3aTeliel KauecTBa HMHKEHEPHOTO TPOCSKTA
39. YipapieHne Ka4eCTBOM HHKEHEPHOTO NMPOEKTa
40. OnTuMu3anys ¥ peMHXUHUPUHT HHKEHEPHOTO MTPOSKTa

4.2 TloAroToBKA K NPAKTHYEeCKUM padoTam

ba3oBbIi1 ypoBeHb

Tema 1. BBeieHue B NIPOEKTHBIN MEHEIKMEHT

1. Onrtumuzanus U perHXUHUPUHT UHKEHEPHOTO IPOEKTa

2. VIHHOBallMOHHBIE MPOEKTHI HHKEHEPHBIX PEILICHUH.

3. TectupoBaHuEe HHKEHEPHOTO MPOEKTA

4. CrangapTu3alnys KadyecTBa MHKEHEPHOTO MPOeKTa
Tema 2. MeToabl M CpeACTBA NPOEKTHOI0 MEHEIKMEHTA
dopmanuzanus TpeOOBaHUHN K HHKEHEPHOMY IPOEKTY
[TonsiTrie KOH(MUTYPALIMOHHOTO YIPaBIEHUS TPOEKTOM
VYrpasieHne BeEpcUsIMH HHKEHEPHOTO IIPOEKTA
VYnpasnenue cOopkamMu Ipu pa3pabOTKe WHKEHEPHOTO MPOEKTa
CpencTBa BEpCHOHHOTO KOHTPOJISI HHKEHEPHOT'O IPOEKTa
Tema 3. MeHeA)KMEHT ITANOB KU3HEHHOI0 IIUKJ/IA HHKEHEPHOI0 MPOEKTA
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10. lnarpaMMHbIe TEXHUKU B paboOTe CO 3HAHUSAMHU
11. JIuarpamMmBbI HCTIOB30BaHMS B pabOTE CO 3HAHUSIMHU
12. KapTel maMsTH AJ1s TPOEKTa WHXEHEPHOTO PEICHUs
13. OcHoBnbie npuHIUEl MSF
Tema 4. TexH0JIOTHH MPOEKTHOTO MEHEXKMEHTA B PellIeHHH HHKEHEPHBIX 3a/1a4
14. I'HHOBaIIMOHHBIE UH)KEHEPHBIE MPOEKTHI.
15. TectupoBanue HHPOPMAITMOHHON CHCTEMBI JUISI HHKEHEPHOTO MPOCKTA
16. Crangapruzanus kauecTBa HHGPOPMAIMOHHBIX CUCTEM ISl HHKEHEPHOT'O IIPOEKTa
17. Metoasl obecriedeHHs KauecTBa NHPOPMAIMOHHBIX CUCTEM JIJISl HH)KEHEPHOTO IIPOEKTa
Tema 5. MeT0o10/10TMsl MIPOEKTHOI0 MEHEIKMEHTA NHKEHEPHBIX 327124
18. [MonsTHe TecTupoBanus HHHOPMAIMOHHON CUCTEMBI JIJIsl HH)KEHEPHOT'O MTPOEKTa
19. MacmrabupoBanue koman 161 MSF. Moniens npoliecca MHXXEHEPHOTO TTPOeKTa
20. Pa3pabotka nHxxeneproro npoekra. [lonstue CMMI.
Tema 6. MeToabl ynpaBjieHHsI KA4eCTBOM HHKEHEPHOI0 MPOEKTa
21. Yposnu 3penoctu mpoieccoB mo CMMI
22. O6sactu ycoBepiieHcTBoBaHus B MeToaoorun CMMI.
23. Obmee onrcanue "THOKUX" METONIOB pa3padOTKH WHXEHEPHOTO MPOEKTa
Tema 7. O030p cOBpeMeHHBIX TEXHOJIOTHIl MEHeXKMEHTAa HH/KEHEePHbIX 32124
24. Bepudukanus, Bamganus W ayauT HHOOPMAIMOHHBIX CHCTEM JUISS HHKEHEPHOTO
POEKTa
25. MeTpuku KadecTBa MPOrpaMMHOTO OOECTICUCHUS JIsl HH)KEHEPHOTO TIPOCKTA
26. CtannapTHBIA METO]] OLIEHKU 3HAYEHUI MOKa3aTeNel KadyecTBa MpoeKTa
Tema 8. 'mOkas metonosiorusi ynpajenusi npoekramu: Agile, Scrum, Kanban, XP, APF
27. YrpaBieHne KaueCTBOM HUHKEHEPHOTO MPOEKTa
28. Extreme Programming: o01ee onrcanue, OCHOBHbIC IIPUHIIHITBI PEIICHUS
29. PazpaboTka nH()OPMAITMOHHBIX CUCTEM JJISI HHKEHEPHOTO MPOeKTa. SCrum
30. O630p Texuonoruu Microsoft Visual Studio Team System

I1oBBIIIEHHBIN YPOBEHb
Tema 1. BBeienne B NpOeKTHBII MeHEIKMEHT
1. Bepudukanus u BaguIaus nporpaMMHBIX TPOJTYKTOB
2. TloHsATue TecTUPOBaHUS MPOTPAMMHBIX CPEICTB JJISl HHKEHEPHOTO IPOEKTa
3. Metozp! Bepupukanum 00beKTHO-OPHEHTUPOBAHHBIX IPOTPaMM
4. KauecTBO M HaIEXKHOCTh IPOIPAMMHOI0 00eCIIeYeHus A1l HHKEHEPHOT O MIPOEKTa
Tema 2. MeToabl U CpeACTBAa MPOEKTHOI0 MEHEIKMEHTAa
5. IIpodunu OTKpHITHIX MHPOPMAITMOHHBIX CUCTEM
6. OyHKIMOHAJBHBIE U TEXHOJIOTHYECKHE CTAHIAPThI HHKEHEPHOTO MPOEKTa
7. MHoronosnb3oBareiabckas HH(OpMAIMOHHAs CUCTEMA JIJIsl HHKEHEPHOT'O MPOeKTa
Tema 3. MeHe:KMEHT ITANOB KU3HEHHOT'0 IIUKJIA HHKEHEPHOI0 MPOeKTa
8. Paboumii mpoekT nH(pOpMaIMOHHOM cucTeMbl. JlucuuIiHa 00s3aTeNbCTB.
9. TexHWYECKUH MPOEKT HHPOPMAITMOHHOW CUCTEMBI IS MH)KEHEPHOTO MPOEKTa
10. YnpaBnenue npoekToM HH(GOPMAIIMOHHON CUCTEMBI
Tema 4. TexHOJI0rMN MPOEKTHOI0 MEHEIKMEHTA B PellleHNU HHKEeHePHBIX 33124
11. ITpuHIMIBI OpraHU3anyy TPOSKTUPOBAHUS U TPOTPAMMHBIX KOMITJIEKCOB
12. 3agaum obecrieueHus KauecTBa MPOrPaMMHBIX KOMITOHEHTOB JIJISl HH)KEHEPHOTO TIPOEKTa
13. Metopb! uccie0BaHUs KauecTBa MPOrpaMMHBIX KOMIIOHEHTOB
14. 3anaum obecrieueHust HaIe)KHOCTH TIPOTPAMMHBIX KOMITOHEHTOB
Tema 5. MeT010,10THsI NPOEKTHOI0 MEHEIKMEHTA HHKEHEePHBIX 3a/1a4
15. Metonbl ncciief0BaHus HaZe)KHOCTH IMPOTPaMMHBIX KOMIIOHEHTOB
16. DKOHOMUKO-TIPaBOBbIE OCHOBBI Pa3pabOTKH MHKEHEPHOTO MPOEKTa
17. ABTomMaTH4eCcKoe TECTUPOBAHUE WHXKEHEPHOTO MPOEKTA.
Tema 6. MeToabl ynpaBJjleHHs] Ka4eCTBOM HH:KEHEPHOI0 NMPoeKTa



18. OTkphiTas apxuTekTypa HHHOPMAIMOHHBIX CUCTEM JIJISI HH)KEHEPHOT'O MTPOEKTa
19. CucremHas nuHX)eHepusi: TOUKA 3pEHUS U XapaKTEPUCTUKU TOUEK 3PEHUs
20. YrpaBieHne KaueCTBOM HHKEHEPHOTO TIPOEKTa
21. OnTuMu3anvs 1 peMH>KUHUPUHT MH)KEHEPHOTO MTPOEKTa
Tema 7. O0630p coBpeMeHHbIX TEXHOJIOTH MeHeIKMEHTAa HHKeHEePHBIX 33124
22. ApXHUTEKTypa MPOrpaMMHBIX KOMIUJIEKCOB JIJIsl MH)KEHEPHOT'O IPOEKTa
23. CtanmapTsl IPOEKTUPOBAHUS TPOTPAMMHOTO O0ECTICUeHUS
24. CtannapTsl pa3pabOTKH MPOTrPaMMHOI0 00ECIICUeHHUS ISl WHKEHEPHOTO MPOEKTa
25. Metoapl pa3pabOTKH MPOTPAMMHBIX KOMITJIEKCOB I HHXKEHEPHOT'O IPOEKT
Tema 8. 'mOkast MmeTono0Ji0rusi ynpapJjenusi npoekramu: Agile, Scrum, Kanban, XP, APF
26. MeTo1bI OLIEHKH CI0XKHOCTH aJITOPUTMOB H IIPOTPAMM
27. IlppumMeHeHne HHCTPYMEHTOB pa3pad0TKu HH(OPMAITMOHHBIX CUCTEM
28. YnpasieHue TpeOoBaHUAMHU K UHPOPMALIMOHHOM CHCTEME
29. Bunsl TpeboBaHui K MHPOPMAITMOHHON CUCTEME IJII MHKEHEPHOTO IMPOEKT
30. MonenupoBaHue CTPYKTYPbl HH(POPMAITMOHHBIX CUCTEM, BU/IbI MOJIEIICH
31. OOBEKTHO-OPUEHTUPOBAHHOE MOJICIIMPOBAHUE UHKEHEPHOTO PEIICHUS
32. [IpuHUMIBI Bepu(UKaIUN U TECTUPOBAHUS HHKEHEPHOTO TPOEKTa
33. Bepuduxkarus 1 Banugamus mporpaMMHbBIX IPOTYKTOB
34. TloHATHE TECTUPOBAHMS POTPAMMHEIX CPEJICTB
35. Metoapl Bepupukauu 00beKTHO-OPHUEHTHPOBAHHBIX MPOTPaMM
36. KauecTBO 1 HaIEKHOCTH MMPOTPAMMHOT0 00ECTICUCHHUS A1 UHKEHEPHOTO MPOEKT
37. MeTpuku KauecTBa HHKEHEPHOT'O MTPOEKTa
38. CranmapTHBIA METO]T OLICHKH 3HAUYCHUH IMOKa3aTeliel KauecTBa HMHKEHEPHOTO TPOCKTA
39. YnpaBneHue kauecCTBOM HHKEHEPHOTO MTPOEKTa
40. OnTuMu3aIys ¥ pEUHKUHAPUHT WHKCHEPHOTO IMPOCKTA

4.3 I1oaAroTOoBKA K BBITIOJHEHHI) CAMOCTOATEIbHONH PadoThI

J171s1 BBIMIOJTHEHUS CAMOCTOSITEIbHOM pa0OTHI CIIEIYEeT U3YUUTh TEOPETUUECKUN MaTepHal.
5. TEOPETUYECKHU MATEPHAI

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

[IpoGnembl, KOTOpbIE TPUXOIUTCS pellarh CHIEeUUaIlcTaM B IPOLIECCe CO3/aHUd
IporpaMMHOro obecrieueHusi, oueHb ciI0XkHbI. [Ipupona 3Tux npobieM He Bceraa sicHa, 0COOEHHO
eciu paspabaTbiBaeMasi MporpaMMHas CUCTEMa WHHOBAI[MOHHAas. B yacTHOCTH, TpyAHO YETKO
onucaTb Te JAEUCTBUs, KOTOpbIE JOJDKHA BBINOJIHATH cucTema. OmnucaHue (QyHKIMOHAIBHBIX
BO3MOXXHOCTEH W OTPaHWYCHUH, HAKJIaIbIBAEMBIX Ha CHCTEMY, Ha3bIBaeTCs TPEOOBAHUSMH K ITOM
cucreMe, a caM Imporecc (opMUPOBaHUS, aHalIM3a, JOKYMEHTHPOBAHUS M TPOBEPKU ITHX
(YHKIIMOHAJIbHBIX BO3MOYKHOCTEW U OTpaHUYEHHH — pa3padoTKoi TpeOoBaHMIA.

TpeGoBanust mojpa3iensioTcs Ha IMOJb30BaTeIbCKUE U cHucTeMHble. [lonmp3oBaTenbckue
TpeOOBaHUS — 3TO OMHMCAHHE HA €CTECTBEHHOM S3bIKE (ILIFOC MOSCHSIOLINE JuarpamMmbl) (pyHKINMH,
BBITOJIHSAEMBIX CUCTEMOM, M OrpaHUYEHH, HakJIa(pIBaeMbIX Ha He€. CHcTeMHbIE TPeOOBAaHUS — 3TO
ONKMCAaHWE OCOOEHHOCTEH CHUCTeMbl (apXUTEKTypa CHCTEMbl, TpeOoBaHMS K MapaMmeTrpam
000pyI0BaHUS | T.J.), HEOOXOAUMBIX JUIs 3((HEeKTUBHON peann3anuu TpeOOBaHUN MOIb30BATENS.

Paspaborka TpedoBaHui

Pazpabotka TpeGoBaHUIT — 3TO MpolecC, BKIIOYAIOLIINA MEPONPUATHS, HEOOXOUMBbIE /IS
CO3JIaHUSl W YTBEP)KACHHUS JIOKYMEHTA, COJEPKAIIETO CHEIH(PHUKAIMI0 CUCTEMHBIX TpeOOBaHUU.
Paznuuaror yeTsipe OCHOBHBIX 3Tara npoliecca pa3paboTKu TpeOOBaHUil:

- aHAJIN3 TEXHUYIECKOH OCYIIECTBUMOCTH CO3/IaHUS CHCTEMBI,

- opmupoBanue u aHaIN3 TPeOOBAHMIA,



- crienupUIMpoBaHKe TPEOOBAHMI U CO3aHUE COOTBETCTBYIOIIEH JOKYMEHTAITUH,

- aTTecTanus 3TUX TPeOOBaHUMN.

Ha pucynke 1.1 mnokasaHbl B3aUMOCBSI3M MEXIYy O3THMU JTallaMd U PE3YJIbTarThl,
COIPOBOKIAIOIINE KXKIBIN ATAIl Ipoliecca pa3padOTKH CHCTEMHBIX TPEOOBAHUH.

AHanuz
OCYL{ECTBMMOCTH
DopMUpoBaHue
W aHanus
TpebosaHum
v Cneundmnumposatue
TpeboBaHui
Ortyet 06
OoCyLWecTBMMoCTH
€O3AaHUA CUCTEMBI v Artectauns
TpebosaHui
Mogenu cuctemsl
\ 4
Monb3oBaTensckue
WU CUCTeMHbIS
TpeboBaHWA
v

JokymeHTayma co
cneyndpukayunen
TpeboeaHui

Yy

Pucynok 1.1 - IIpomecc pa3paboTku TpeOOBaHUM

Ho nockoubky B mporiecce pa3pabOTKH CUCTEMBI B CHITY pa3HOOOpa3HBIX MPUYUH TPeOOBa-
HUSL MOTYT MEHSTHCS, YyIpaBieHHE TPeOOBaHUSAMH, T.€. IPOLECC YIPABICHUS H3MEHEHUSIMU
CHUCTEMHBIX TPEOOBaHHMIA, SBISCTCS HEOOXOIAMMOW COCTaBHOW YaCThIO JICATEILHOCTH IO HX pa3-
pabortke.

®opMHupOBaHUE U AHAJIN3 TPeOOBAHUIT

CnenyronmM 3TamnoM Ipouecca pa3paboTku TpeOoBaHMM sBisieTcs (OpMUpPOBaHUE
(ompeneneHue) U aHaIU3 TPeOOBAHMIA.

O6o0mmennas mojenb mnporecca (GOPMUPOBAHHUS W aHalW3a TpPeOOBaHMI TOKa3aHa Ha
pucynke 1.2. Kaxas opranuzaius UCIOJIb3yeT COOCTBEHHBIN BapuUaHT 3TOW MOJENH, 3aBUCAIIMN
OT “MECTHBIX (aKTOpOB”: OMbITa PabOTHl KOJJIEKTHBA Pa3pabOTUMKOB, THMa pa3zpadaTbiBaeMOi
CHCTEMBI, UCIIOJIb3YEMBIX CTaHJIapTOB U T.JI.

Havano
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Creyndmunposaue

o|  Tpebosanit
{ \ L
AHaNN3 NpeaMeTHOM Onpeaenee JlokymeHTayus
obnactu | | npuopureroe CHCTEMHBIX
L TpeGoBaHuit
{ ) { Ny
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Cbop TpebogaHmit P 3
NpOTUBOPEYMIA
Knaccudmrauua
Tpebosami

Pucynok 1.2 - TIponiecc popmupoBaHus U aHATH3a TPEOOBAHUI



[Tpouiecc popmupoBanus U aHaIM3a TPEOOBAHUH MPOXOAUT YepPE3 PSI ATAIOB.

1. Ananu3 nmpeaMeTHON 001acTH. AHAIMTHKU JOJKHBI M3YYUTh MPEIMETHYIO 00J1acTh, T/Ie
OyJIeT IKCILTyaTUPOBATHCS CUCTEMA.

2. Coop TpebOoBaHMA. DTO MPOIECC B3aUMOJCUCTBUS C JUIAMH, (POPMHUPYIOIIHMMHU
TpeboBanus. Bo Bpems 3TOro mpoiiecca nmpo1oJnpKaeTcsi aHaau3 IpeaMeTHOW 00IacTH.

3. Kmaccudukanmus tpeboBanmii. Ha 3ToM stame OecopmeHHbli Habop TpeOoBaHUM
npeoOpas3yeTcst B JOTMYECKHU CBSI3aHHBIE TPYIIIBI TPEOOBAHUH.

4. Pazpemenue npoTuBopeurii. bes comHeHus1, TpeOOBaHUST MHOTOYHCIICHHBIX JIUII, 3aHATHIX
B npoiiecce (hopMHupoBaHUs TpeOOBaHMIA, OyyT MPOTUBOPEUMBEIMEU. Ha 3TOM 3Tarme onpeaenstorces
U pa3pearTcs MPOTHBOPEUHS Pa3IMYHOTO POJIa.

5. Haznauenwue npuoputetoB. B mr060M Habope TpeboBaHUi OTHU U3 HUX OyayT OoJiee Bax-
HBl, 4YeM japyrue. Ha d3ToM »dTame COBMECTHO C JMIAMH, (HOPMUPYIOIIUMHU TpeOOBaHHMS,
OTIPE/ICIISIOTCS HanboJee BaKHbIE TPEOOBaAHUSI.

6. [IpoBepka TpeboBanmii. Ha 3TOM 3Tane onpenensercss UX MOJIHOTA, MOCIEI0BATEIBHOCTD
Y HETIPOTHBOPEUYUBOCTD.

[Tporiecc popmupoBanusi U aHaidM3a TPEOOBAHUHM IUKIMYECKHHA, ¢ OOpaTHOW CBSI3bIO OT
OJIHOTO 3Tama K Japyromy. LMK HaumHAeTCs ¢ aHAM3a MPEAMETHON 00JIACTH W 3aKaHYUBACTCS
npoBepKoi TpeboBanuii. [lToHMMaHne TpeOOBaHU TPeAMETHON 00JaCTH YBEIUMYUBACTCS B KAXKIOM
[UKJIe mporecca (GoOpMUPOBaHUS TPEOOBAHUH.

PaccMoTpuM Tpu OCHOBHBIX MOAX0Ja K (POPMHPOBAHUIO TPEOOBAHUIT: METOJI, OCHOBaHHBIN
HA MHOXKECTBE OMOPHBIX TOYCK 3PEHUS, CIICHAPUH U dTHOTPaQUUISCKUN METO/I.

OnopHble TOYKH 3peHHsA

[Tonxon ¢ UCHoab30BaHUEM Pa3IMYHBIX OMOPHBIX TOUEK 3pEHUs K pazpaboTke TpeOoBaHUI
IPU3HAET Pa3IuyHble (OMOPHBIE) TOUKU 3pEHUsS Ha MPOOJeMy U UCHOJb3YET UX B KaUeCTBE OCHOBBI
IIOCTPOCHHUS M OpraHM3alMi Kak mpouecca (OpMUPOBaHUS TPeOOBaHMM, TaK U HEIOCPEICTBEHHO
caMHX TpeOOBaHUH.

Pa3znnunble METOIBI MpeaaraloT pa3Hble TPAKTOBKHM BbIpakeHUs "Touka 3peHus". Touku
3pEHHS MOKHO TPAKTOBATh CIEAYIOIIMM 00pa3oM.

1. Kak uicrouyHnk nHGOpMAIMK O CUCTEMHBIX JaHHBIX. B 3TOM cilydyae Ha OCHOBE OMOPHBIX
TOYEK 3pEHHUsl CTPOMTCS MOJEIb CO3JaHUS M HCIIOJIB30BaHMs JaHHBIX B cucteme. B mpouecce
dbopmupoBaHus TpeOOBAHUN OTOMPAIOTCS BCE TaKUE TOUKH 3peHUs ( ¥ HA UX OCHOBE OIPEICIISTFOTCS
JTaHHbIE), KOTOpble OyayT CO3JaHbl MM MCIOJb30BaHbl MPU paboTe CHCTEMBI, a TaKkKe CHOCOOBI
00pabOTKH ITUX JAHHBIX.

2. Kak ctpykTypa mpeicTaBieHMi. B aToM ciyyae TOYKHM 3peHHs paccMaTpUBAIOTCS Kak
ocobasi 4YacTh Mojenu cuctembl. Hampumep, Ha OCHOBE pAa3IMYHBIX TOYEK 3PEHUS MOTYT
pa3pabaThIBaThCs MOJIENH "CYITHOCTh-CBA3b'", MOJIETIM KOHEYHOT0 aBTOMATa U T.JI.

3. Kak momyyartens CHCTEMHBIX CEpPBHCOB. B 3TOM cilydae TOYKM 3pEHHS SBISIOTCS
BHEIIHUMH (OTHOCUTEIBHO CHUCTEMbI) NOJIY4aTeIsIMU CHCTEMHBIX CEpPBHUCOB. TOYKM 3peHHus
MIOMOTal0T ONpPEAENUTh JaHHbIe, HEOOXOIUMBIE ISl BBIIOJHEHHUS] CUCTEMHBIX CEPBHCOB MJIU UX
yIpaBJIEHUS.

Haubonee >p¢pexkTuBHBIM MOAXOIOM K aHAU3y TaKUX CHUCTEM SIBIISIETCS HCIOJIb30BAHUE
BHEIIHUX  ONOpHBIX  Touek 3peHus. Ha  ocHoBe »TOro  moxaxoma  paspaboTaH
meron VORD (Viewpoint-Oriented Requirements Definition — onpenenenue TtpeboBaHuil Ha
OCHOBE TOYEK 3peHMs) i QGopMHpOBaHUS M aHanu3a TpeOoBaHMd. OCHOBHBIE O3TaIlbl
metona VORD nokasansr Ha pucynke 1.3.

1. Unentudukanus Touek 3peHusi, NOJYHAIOUUX CUCTEMHbIE CEPBUCHI, U HJIEHTH(UKALUA
CEPBHCOB, COOTBETCTBYIOIINX KaXI0H TOUKE 3PEHHUS.

2. CTpyKTypHpOBaHUE TOUYEK 3PEHUS] — CO3[aHHe HepapXHM CTPYHIIMPOBAHHBIX TOUYEK 3pe-
Hus. OOliecucTeMHbIe CEpPBHUCHI TMPEOCTABISAIOTCS 0Oo0jiee BBICOKMM YpPOBHSIM HepapXuu U
HaCJIEAYIOTCS TOUKaMH 3PEHUS HU3ILIETO YPOBHSL.

3. JlokyMeHTHpOBaHNE OTIOPHBIX TOYEK 3PEHHUs, KOTOPOE 3aKITOYACTCS B TOUHOM OIHCAaHUHU
UICHTU(PHUIIMPOBAHHBIX TOUEK 3PEHHUS U CEPBHCOB.



4. OToOpakeHne CHUCTEMBbI TOUEK 3PEHMS, KOTOpas MOKA3bIBAET CHCTEMHBIE OOBEKTHI, OIl-
pellesIeHHbIE Ha OCHOBE MH(OPMAINH, 3aKJIFIOYEHHON B OITOPHBIX TOUKAX 3PEHMSL.

h
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TONEK 3peHn TOYEK 3DEHMA TONEX 3DeHMS Bt CUCTEME TOYEK 3DEHMA

Pucynok 1.3 - Meron VORD

[Tpumep. PaccMoTpum ucnonbs3oBanue meroga VORD Ha mepBbIX Tpex IIarax aHalinz3a
TpeOOBaHUH AJISi CHCTEMBl CUCTEMBI MOAJCPKKHU 3aKa3a U ydeTa TOBapoB B OaxayieiiHOH yaBke. B
OaxaneiiHON JIaBKe Ul KaXJI0ro ToBapa (PMKCHPYETCS MECTO XpaHEHMs (OlpeleleHHas MOoJKa),
KOJIMYECTBO TOBapa M e€ro mnocraBUiMK. CUcTeMa NOLAEPKKU 3aKa3a W y4deTa TOBApOB JOJIKHA
obecrieunBarh J100aBlIeHNEe HHPOPMALIUK O HOBOM TOBape, M3MEHEHNE WK yaleHue HH(OopMaIuu
00 wuMeromeMcs ToBape, XpaHeHHE (noOaBieHHE, W3MEHEHHE W YyAajJeHue) HHpopMamuu o
IIOCTaBIIMKAX, BKIOYaoLEe B ce0s Ha3BaHue (upmbl, ee agpec U TenedoH. [Ipu nmomormm
CUCTEMBI COCTAaBJISIIOTCS 3aKas3bl HocTaBIIMKaM. Kaxaplil 3aka3 MOXET COJep)KaTh HECKOJIbKO
HO3MLMH, B KOKAOH MO3UIMM YKa3bIBAIOTCS HaMEHOBAHUE TOBapa M €ro KOJMYECTBO B 3aKase.
Cucrema mo TpeOOBaHUIO TMOJB30BATENsT (OPMHPYET M BBIJACT HA I€4YaTh CJECIYIONIYIO
CIIPAaBOYHYIO UH(DOPMAIIHIO:

- CIICOK BCE€X TOBAPOB;

- CIIUCOK TOBAPOB, UMEIOLIUXCSI B HAJIMYNU;

- CIIUCOK TOBApOB, KOJIMYECTBO KOTOPBIX HEOOXOAUMO MOIMOJIHUTD;

- CIIUCOK TOBAPOB, ITOCTABJIIEMbIX JaHHBIM IIOCTABIIUKOM.

IlepBbIM m1arom B (OpMHUpPOBAHUU TPEOOBAHUN SABISIETCS MACHTHU(HUKALNSA OMOPHBIX TOYEK
3peHus. Bo Bcex Meronax (opmupoBaHMs TpeOOBaHMI, OCHOBAHHBIX Ha MCIOJIb30BAaHUM TOYEK
3peHMsl, HadalbHas WICHTU(UKALUS sSBiIseTcs Haubosee TpyAHOH 3amauyeil. OJUH U3 MOAXOJO0B K
UICHTU(PHUKAIIMNA TOYEK 3PEHUST — METOJ "MO3TrOBOM aTaku', KOT/1a OTPEACISIOTCS MOTSHIIUAIBHBIC
CUCTEMHBIE CEPBHUCHI U OpPraHU3allM, B3aUMOJEHCTBYOIUE ¢ cucTeMol. OpraHusyercs: BcTpeya
JIUL], YYacTBYIOIUX B ()OPMUPOBAHUM TPEOOBAHUMN, KOTOpBIE MpEJIaraloT CBOM TOYKHU 3peHus. DU
TOYKU 3PEHHUsS TPEJCTAaBIAIOTCS B BUJE AMAarpaMMbl, COCTOSILEH W3 psja KPyroBbIX OOJIacTei,
OTOOpaXaroIIMX BO3MOXKHBIE TOUKH 3peHus (puc. 4). Bo Bpemst "mMo3roBoi ataku" HE0OXO0AMMO
UEHTU(PUIUPOBATh TMOTEHLUAIBHBIE ONOpPHbIE TOYKH 3pPEHMs, CHCTEMHBIE CEPBHCBHI, BXOIHbIC
JaHHbIE, HEPYHKIIMOHAIbHbIE TPEOOBAHNUS, YIIPABIISIOIINE COOBITHS U HCKIIOUUTENIbHbBIE CUTYAIIHH.

Crnenyromeit cramueil mporecca (opmupoBaHusi TpeOoBaHUN OyaeT WACHTUDUKAIHS
OMOPHBIX TOYEK 3peHus (Ha pucyHke 1.4 mokazaHbl B BHJE€ TEMHBIX KPYIOBbIX oOsacteil) u
cepBUCOB (IIOKa3aHbI B BUJIE 3aTeHEHHBIX o0acTeit). CepBUCHI T0JIKHBI COOTBETCTBOBATH OMOPHBIM
ToukaMm 3peHus. Ho MoryTr ObITh CepBHCHI, KOTOpPbIE HE IOCTABIEHBI UM B COOTBETCTBUE. DTO
O3HayaeT, YTO Ha Ha4YaJIbHOM JTare "MO3roBOi aTaku' HEKOTOpbIE ONOPHBIE TOUKH 3pEHHsI He ObUIN
UACHTU(DUIINPOBAHBI.
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Pucynok 1.4 - JlnarpamMma uieHTH(PUKALNN TOUYEK 3PEHHS

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

TOYKaMH 3PCHUA.

Tabnuma 1.1 - CepBHCHI, COOTHECEHHBIE C TOUKAMU 3PEHUS

KJIMEHT  MOKynareJ IOCTOSIHH TOBap NOCTABIIM  MNpoJaBell  AJAMUHHUCT
b bl K patop
NnoKynareJ
b
[IpoBepka  3anecenue Ilomyuenue [Tpuem 3anecenue  Ilpomaxa Hoctyn k
HaJIN4Us B CIIMCOK CKUJIKH TOBapa B 0azy TOBapa 6aze
TOBapa KJINEHTOB JTAHHBIX JTAHHBIX
[Toxynka [lonyuenne 3aHeceHue [Teuats [IpoBepka
TOBapa uHpopmall B 06azy Yyeka CTaTUCTUKH
un JAHHBIX
ITonyuenue Haznauenun Hoctynx  Ilepeonpen
yeka € LIeHbI Karajory eJIeHne
LIEHBI
3aka3 [lepeonpen ITIpoepka  OdopmiieHn
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WNndopmanus, u3BieueHHass U3 TOYEK 3pEHUs, UCTOIb3yeTcs AJs 3arnoiaHeHust ¢GopM mad-
JIOHOB TOYEK 3PEHHsI U OpraHM3alMy TOYEK 3PEHMS B MEPAPXUI0 HACIEAOBAHMS. JTO IO3BOJIAET
YBHJIETh OOIME TOYKM 3pEHHS] M MOBTOPHO HCIOJIB30BaTh MH(OPMAIMIO B HEpapXUH HACIEI0-
BaHus. CepBHCHI, JaHHBbIE M yIpapisionias WHGOpMalMs HACIETyIOTCS MOJAMHOXECTBOM TOYEK



3penus. Ha pucynke 1.5 noka3aHa yacTb MepapXuu TOUEK 3pEHMS AJIsl CUCTEMBI MOJAECPKKHU 3aKa3a
U y4eTa TOBapOB.

Bce Toukm 3peHus

NOCTaBLWMK COTPYAHMK#N KAMEHTDI TOoBap
KOHCYNbTaHT 3AMUHUCTPATO nokynateno MocToaHHbIN

nokynarens

Pucynox 1.5 - Mepapxus To4ek 3peHus

ATTecTanus TpedoBaHMIt

ATTecTanus A0KHA MPOJAEMOHCTPUPOBATH, YTO TPeOOBaHMS JIEHCTBUTEIHHO OMPEACISIOT
Ty CHUCTEMY, KOTOPYIO XO4UeT MMeTh 3aka3uukK. [IpoBepka TpeOoBaHUI BakHa, TaK KaKk OLIMOKHU B
cnenudukanuu TpeOOBaHUN MOTYT MPHUBECTH K MEpEAENKEe CUCTEMbI U OOJBIINM 3aTpaTam, €clu
OynyT oOHapy»XeHbl BO BpeMs Ipoliecca pa3pabOTKH CHUCTEMBl WM TIOCJIE BBEICHUS €€ B
sKcrryaranuio. CTOMMOCTh BHECEHHS B CHUCTEMY H3MEHEHHUH, HEOOXOAMMBIX il YCTpaHEHUs
omMOOK B TpeOOBaHMAX, HAMHOTO BBIIIC, YEM HCIIPABICHHE OIIMOOK TNPOCKTUPOBAHUS WU
koaupoBaHus. llpuumHa B TOM, YTO H3MEHEHHE TpeOoBaHUN OOBIYHO BiEYeT 3a Cco0Oi
3HAUUTENIbHBIE U3MEHEHUSI B CUCTEME, I10CJIE BHECEHMSI KOTOPBIX OHA JOJDKHA MPOWTH MOBTOPHOE
TECTUPOBAHUE.

Bo Bpems mporecca arrecTalMy JOJIKHBI OBbITh BBIIOJHEHBI PA3JIMYHBIE TUIIBI IIPOBEPOK
TpeOOBaHUIA.

1. IIpoBepka mnpaBWIbHOCTH TpeOoBanwmii. [lomp30BaTeNnb MOXKET CYHMTATh, YTO CHCTEMa
HeoOXo/auMa I BBINOJIHEHUS HEKOTOPBIX onpeAeneHHbIX (yHkiuil. OnHako nanbpHeHIIMe
Pa3MBIIIJIEHUS] ¥ aHAJIW3 MOTYT IPUBECTH K HEOOXOAMMOCTH BBEICHMS JIOMOJHUTENbHBIX WM
HOBbIX (yHKIMi. CucTeMbl TpenHa3HA4YeHbl JUISI Pa3HBIX I[OJb30BAaTENed C pa3IMYHBIMU
MOTPEOHOCTSIMUA, M TOITOMY Habop TpeOoBaHMl OyneT NPEeACTaBlISAThH COO00N HEKOTOPHIi
KOMITIPOMHUCC MEX1y TpeOOBaHUSMU MOJIb30BaTENE CUCTEMBI.

2. IlpoBepka Ha HEMPOTHBOPEUHBOCTH. CriennpuKanysi TpeOOBaHNN HE JOJDKHA CONEPIKATh
OPOTHBOPEUYM. DTO 03HAUYAET, YTO B TPEOOBAHUIX HE JOJDKHO OBITh MPOTUBOPEUALIUX IPYT IPYTyY
OTpaHUYEHUN WK PA3JINYHBIX OMUCAHUI OJHON U TOM )K€ CUCTEMHON (QYHKIUH.

3. IlpoBepka Ha nonHoTy. Cnienngukaius TpeboBaHUI JODKHA COAepKaTh TpeOOBaHUs, KO-
TOpbIE ONPEIEISIIOT BCE CUCTEMHBIE (DYHKIIMU M OTPAaHUYEHHUS], HAallaraeMble Ha CUCTEMY.

4. IlpoBepka Ha BBINOJHUMOCTh. Ha OCHOBE 3HaHUS CYIIECTBYIOIIMX TEXHOJIOTUH
TpeOOBaHUS JTOJKHBI ObITH TPOBEPEHBI HA BO3MOKHOCTh UX PEAJILHOTO BBIMOJIHEHMS. 311€Ch TAKKe
IPOBEPSAIOTCS BO3MOXKHOCTH (PMHAHCUPOBAHUS U rpaUK pa3pabOTKH CUCTEMBI.

CymecTByeT psii METOAOB aTTecTallMM TpeOOBaHMM, KOTOpbIE MOKHO HCIOJb30BaTh
COBMECTHO WJIH KaXKIbII B OTJIEIBHOCTH.

1. O630p TpeboBanuii. TpeOoBaHUS CHCTEMHO aHATU3UPYIOTCS PEIEH3CHTAMHU.

2. IlporotunupoBanue. Ha 3ToM 3Tamne MpOTOTUI CHUCTEMBI JIEMOHCTPUPYETCS KOHEYHBIM
MOJIb30BATENSIM U 3aKka3zuuky. OHM MOTYT 3KCHEpUMEHTHUPOBATH C 3TUM IPOTOTHUIIOM, YTOOBI
yOeaUThCs, YTO OH OTBEYAET UX MOTPEOHOCTSIM.

3. 'eHepamus TECTOBBIX CIicHapHeB. B mieane TpeOOBaHMS JOHKHBI OBITH TAKUMH, YTOOBI
UX pealn3aluio MOXKHO ObUIO MpoTecTHpoBaTh. Ecimu TecTsl 1i1st TpeOoBaHUM pa3zpabaTbiBalOTCS
KaK YacTh Ipolecca arTecTalld, TO YacTO JTO IMO3BOJISIET OOHApYKUTh MpPOOJIEeMbl B



cnenudukanuu. Eciam Takwe TECThl CIOXHO WJIM HEBO3MOXHO pa3paboTaTh, TO OOBIYHO 3TO
03HAYAET, YTO TPEOOBAHUS TPYAHO BBHINOJIHUTH U TIOATOMY HEOOXOAMMO UX MEPECMOTPETb.

4. ABTOMaTH3UPOBAHHBIA aHAIN3 HEMIPOTHBOPEUUBOCTH. Eciu TpeGoBanus mpecTaBiIeHbI B
BUJE CTPYKTYPHBIX MJIHW (OpPMaIbHBIX CHCTEMHBIX MOJENEH, MOXXHO HCIOJIb30BaTh
uHctpymentanbaele CASE-cpenctBa it mpoBepKM  HEMPOTUBOPEUYMBOCTH — Moxenei. s
ABTOMATU3UPOBAHHONW TMPOBEPKH HEMPOTUBOPEUMBOCTU HEOOXOJMMO MOCTPOUTH 0azy TaHHBIX
TpeOOBaHUI W 3aTeM MPOBEPHUTH BCE TPeOOBaHUS B 3TOH 0a3e MaHHBIX. AHAIM3ATOp TPeOOBAHUI
TOTOBUT OTYET 000 BceX 0OHAPYKEHHBIX MPOTHBOPEUUSIX.

[Tonp30BaTeNbCKHE U CUCTEMHBIE TPEOOBAHUS

Ha ocHOBaHWU MOJIy4€HHBIX MOJEJEH CTPOSTCS MOJIb30BaTeNIbCKHE TPeOOBaHUs, T.€. Kak
OBUIO CKa3aHO B Hayalie ONMUCAHNWE HAa €CTECTBEHHOM S3bIKE (DYHKIIMH, BBIOJIHSIEMBIX CHCTEMOH, U
OTrpaHUYEHUH, HaKJIaJbIBAEMbIX Ha HEE.

[Tonb3oBarenbckue TpeOOBaHMS JIOJDKHBI ONUCHIBATH BHELIHEE II0BEJEHUE CHCTEMBI,
OCHOBHbIE (DYHKLIMH U CEPBUCHI MPEIOCTABIIAEMbIE CUCTEMOM, € He(pyHKIIMOHAIbHBIE CBOMCTBA.
Heo6xoauMo BBIAETUTH OMOPHBIE TOUKU 3PEHHS U CTPYHIIHPOBATH TPEOOBAHMS B COOTBETCTBHHU C
Humu. [lonmp3oBarenbckue TpeGOBaHMS MOXKHO OPOPMHUTH KaK MPOCTHIM IEPEUMCICHHEM, TaK U
MCIIOJIb3YS] HOTALMIO BAPUAHTOB HCIOJIb30BaHUS.

Jlanee cocTaBistOTCS CUCTeMHbIE TpeOboBaHus. OHU BKIIOYAIOT B ce0s:

1. TpeboBanus Kk apxuTekType cucreMmbl. Hampumep, yuciio u pa3melleHue XpaHWINLL U
CEpBEPOB MPUIIOKEHUH.

2. TpeOoBanwmsl K mapameTpaM oOopymoBaHusi. Hampumep, gacTora mpoIecCOpoB CepBEPOB
U KJIMEHTOB, 00BEM XPaHUIIHIL, pa3Mep OMEepPaTUBHOM M BUIEO MaMSTH, MPOMYCKHAsS CIIOCOOHOCTH
KaHaja U T.J.

3. TpeboBanust K mapameTrpaM cucCTeMbl. Hampumep, Bpemsi OTKJIMKa Ha JeWCTBUE
10JIb30BATENsI, MAKCUMaJIbHBIA pa3Mep rnepeaaBaemMoro ¢aiia, MaKkCUMallbHasi CKOPOCTh Mepeaavu
JTAHHBIX, MAKCUMAJIbHOE YUCIIO OJJHOBPEMEHHO pabOoTaroIMX MOJIb30BaTENeH U T.1I.

4. TpeOoBaHUs K IPOrpaMMHOMY UHTEp(ENCy.

5. TpeboBanus K CTPYKTYype CUCTEMBL. Hampuwmep, MacmrabupyemocTsb,
pacnpenes€HHOCTb, MOYJIBHOCTh, OTKPBITOCTbD.

- MacTabuPyeMOCTh — BO3MOXKHOCTh PACIPOCTPAHEHHS CUCTEMBI Ha OOJIBIIIOE KOJIUYECTBO
MaIIWH, He IPUBOAIIAS K MTOTepe paboTOCIOCOOHOCTH U AP(HEKTUBHOCTH, IPU 3TOM CIIOCOOHOCTh
CHUCTEMBl HapallMBaTh CBOIO MOULIHOCTb JOJDKHA  ONPENEIAThCS  TOJIBKO  MOIIHOCTBIO
COOTBETCTBYIOILIETO allIapaTHOTO 00ECIIeUueHusl.

- pacrpeAesieHHOCTh - CUCTEMA J0HKHA MOIIEPKUBATh pacpeeIEHHOE XPaHEHUE TaHHBIX.

- MOAYJIBHOCTh - CHUCTEMA JIOJKHA COCTOSITh M3 OTAENBHBIX MOAYJIEH, WHTErpUPOBAHHBIX
MeEXy COOOH.

- OTKPBITOCTh - HAJIWYME OTKPBITBIX HUHTEp(ENHCcOB I BO3MOXKHOM JOpabOTKH U
MHTErPALMH C IPYTUMU CUCTEMAMU.

6. TpeOoBaHMs MO B3aWMOJCWCTBHIO M WHTETPAIllUU C JIPYTMMH cucreMaMu. Hampumep,
UCIIONIb30BaHUEe o0O0Imeld 0a3bl JaHHBIX, BO3MOXHOCTh TOJYYeHHs] IaHHBIX W3 0a3 JaHHBIX
OIPEIENIEHHBIX CUCTEM H T.J.

TEXHOJIOI'MHM YIIPABJIEHUSA KU3HEHHBIM HUKJIOM HHXEHEPHBIX
ITPOEKTOB

O0mme cBegeHns 00 00bEKTHOM MOAETHPOBAHUM

Cy1iecTByeT MHOXKECTBO TEXHOJOTUH U MHCTPYMEHTAIBHBIX CPEJICTB, C MOMOIIbIO KOTOPBIX
MOYKHO peajiu30BaTh B HEKOTOPOM CMbICIIE ONTHUMaIbHbIN poekT MC, HaunHas ¢ Tamna aHajaus3a u
3aKaH4YMBas CO3JaHUEM MPOTPAMMHOIO KOJla CUCTEMbI. B OOJBIIMHCTBE CIy4yaeB 3TH TEXHOJOTUU
IPEIbABISIOT BEChMa JKECTKUE TpeOOBaHM K Mpoleccy pa3paboTKH M MCIIOIb3YEMbIM pecypcam, a
MOMBITKA TpaHC(HOPMHUPOBATh UX TOJ KOHKPETHbIE MPOEKThl OKA3bIBAIOTCS O€3yCHENIHBIMU. JTH
TexHojoruu npeacrasienbl CASE-cpencrsamu BepxHero yposHs i CASE-cpencrBamu nojgHOro
xu3HenHoro mukna (upper CASE tools wiun full life-cycle CASE tools). OHu He MO3BOJSIOT



ONTUMU3HUPOBATH ACATCIBHOCTL HAa YPOBHC OTHACJIBHBIX 3JICMCHTOB IPOCKTA, U, KaK CJICACTBHUC,
MHOTHE pa3paboTuuku Tepenuid Ha Tak HaszbiBaeMble CASE-cpenctBa HmkHero ypoBHs (lower
CASE tools). OgHako OHH CTOJKHYJIHUCh C HOBOW MpoOiiemMoii — mpoOieMoil opraHuzanuu
B3aUMO/ICHCTBHS MEXy PA3IMYHBIMA KOMaHIAMH, PEATU3YIOIIMMH TPOCKT.

YuupuuupoBaHHbIii A3bIK 00bEKTHO-OPHEHTHPOBAHHOT0 MO/IeJINPOBAHUS

YHupUImpoBaHHBIN 36K 00bEKTHO-OpHUEHTHPOBaHHOTO MoenupoBanus Unified Modeling
Language (UML) siBusics CpeACTBOM JOCTHOKEHHUS KOMIIPOMHCCA MEXIY OSTHMHU IOAXOaMH.
CymiecTByeT [OCTaTOYHOE KOJUYECTBO HMHCTPYMEHTAIbHBIX CPEACTB, MOJACPKUBAIOLUIUX C
nomotsio UML sxu3HeHHBIH HHKI WH(GOPMAIMOHHBIX CHCTEM, H, oJHOBpeMmeHHOo, UML sBisercs
JIOCTaTOYHO TMOKUM JJIsi HACTPOMKHU U MOAJIEPKKH CIeUU(UKH JeSTEIbHOCTH Pa3INYHbIX KOMaH/
pa3pabOTUUKOB.

Coznanne UML Havanock B okTs10pe 1994 r., korna Jxum Pam6o u I'pagu byd u3 Rational
Software Corporation ctanmu paborare Haj oObenuHeHHEM cBoux merogoB OMT um Booch. B
HacTosIIee BpeMsi KOHCOpIMyM Tosib3oBaTtesneii UML Partners Bkitouaet B ceOsi mpeacTaBUTENICH
TaKUX TpaHA0B MH(OPMAIMOHHBIX TeXHOJOTUH, kak Rational Software, Microsoft, IBM, Hewlett-
Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencrasisier c000# 00BEKTHO-OPUEHTUPOBAHHBIN SI3BIK
o0Jafaomui ClIeyoIMI OCHOBHBIMH XapaKTePUCTHKAMHU:

- IBJISIETCS  SI3BIKOM BU3YaJIbHOTO MOJICITUPOBAHMS, KOTOPBI oOecreuuBaeT pa3paboTKy
penpe3eHTaTUBHBIX MOJeNel sl OpraHu3alii B3auMOACHCTBUS 3aka3zuuka u paspaborunka WUC,
pasnuuHbIX rpynn pazpadotunkos UC;

- CO/IEP’KUT MEXaHU3MBbI PACIIMPEHUS] U CIICIUANIN3AINN 0a30BBIX KOHIICTIIIUN S3bIKA.

UML — 5310 cranaapTHas HOTalMsl BU3YaJbHOI'O MOJEJIMPOBAHUS IPOIPAMMHBIX CHUCTEM,
npunsTas kKoHcopiuymoMm Object Managing Group (OMG) ocenbto 1997 r., u Ha ceroaHAIIHUI
JICHb OHA TIOJIZICPKUBACTCSI MHOTHMH 00beKTHO-OpueHTHpOoBaHHBIMU CASE-tipogykTamu.

UML Bkit04aeT BHYTPEHHU HAOOp CPEACTB MOJCIUPOBAHMUS, KOTOPHIE ceiuac MPUHSATHI BO
MHOTHUX METOJaX M CPEICTBAaX MOJCIMPOBAHUS. DTHU KOHIICIIIIUA HEOOXOIUMBI B OOJIBITUHCTBE
NPUKIAIHBIX 334, XOTSd HE KaXJas KOHLEMIUS HeoOXoJMMa B KaXKIOM YacTH KaxAOoro
npusioxenus. [1onp30BaTensaM s3pIKa MPeI0CTaBICHB BO3MOKHOCTH:

- CTPOUTH MOJIEIM Ha OCHOBE CPEJACTB fApa, O€3 HCIOIb30BAaHUS MEXAaHU3MOB PACIIHMPEHUS
JUTSE OOJTBITMHCTBA THUITOBBIX TIPUIIOKCHHIH,

- 100aBIATH MPH HEOOXOAUMOCTH HOBBIE AJIIEMEHTHI M YCIOBHBIE 0003HAUYECHHUS, €CTTH OHU HE
BXOJIAT B SIJIPO, I CHICIUATA3HPOBATH KOMITIOHEHTBI, CUCTEMY YCIOBHBIX 0003Ha4YeHUH (HOTAIUIO)
Y OTPaHUYEHUS 711 KOHKPETHBIX PEIMETHBIX 00IacTei.

MOACIIMPOBAHUA,

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 - UHTerpupoBanHasi MOJEIb CI0KHOM CUCTEMbI B HOTAIUK s3bika UML



Crannaptr UML npeanaraer cienyroomuii Habop AMarpamm Ui MOJCINPOBAHUS:
1. fmarpaMMbl  BapuMaHTOB HCMOJB30BaHUs (use case diagrams) — Il MOJAETUPOBAHUS
OU3HEC-TIPOIIECCOB OpPraHu3aluu U TpeOOBaHUM K CO3/1aBAEMON CUCTEME);
2 nuarpamMmbl  kiaccoB (class diagrams) — s MOACIMPOBAHUS CTATHUYECKOW CTPYKTYPHI
KJIACCOB CUCTEMBI U CBA3E€M MEXKY HUMU;
3. muarpaMmbl oBenieHus cucteMbl (behavior diagrams):
3.1 nuarpamMMel B3aumoaencTBus (interaction diagrams):
3.1.1 nuarpamMmsI rociaea0BaTeIbHOCTH (sequence diagrams) u
3.1.2 xooneparuBuble  auarpammbl  (collaboration diagrams) — s
MOJIEJIMPOBaHUS Ipollecca oOMeHa COOOMICHUSIMH MEXAY OObEKTaMHU;
3.2 tmarpamMMbl  cocTosiHHME  (statechart diagrams) — s MojeIMpOBaHHUS
MOBe/IeHNs OOBEKTOB CHCTEMBI IPH IEPEX0J€ U3 OJHOI0 COCTOSIHUS B JIPYTO€;
3.3 nmarpaMMbl  AesTenbHOCTeW (activity diagrams) — U8 MOAEIMPOBAHUSA
MOBEJICHUS CHUCTEMBbl B paMKaX pa3jMYHbIX BApUAHTOB HCIOJIb30BAHUS, WIH
MOJEIUPOBAHUS ICSITEIbHOCTEN;
4. nuarpammsl peanu3anun (implementation diagrams):
4.1 mmarpaMMbl  KOMIIOHEHTOB (component diagrams) — IS MOJEIHPOBAHUS
UepapXuu KOMIIOHEHTOB (TIOJCUCTEM) CHCTEMBI;
4.2 muarpamMmel  pasBepTeiBaHusl (deployment diagrams) — s MonenupoBaHUS
(bu3nYECKO apXUTEKTYPhI CUCTEMBI.

JAuarpaMMbl BApHAHTOB MCII0JIb30BAHUSA

[TonsTe BapmaHTa HcCHoONb30BaHUA (use case) BrepBble BBed MBap SIkoOcoH u mpuman
€My TaKyl0 3HA4YUMMOCTb, YTO B HACTOAIICC BpPCMA BAPHUAHT HCIIOJb30BaHUA IIPCBPATUIICA B
OCHOBHOI 3JI€MEHT Pa3pabOTKH U IUIAHUPOBAHHUSI IPOEKTA.

Bapuant  ucnonbp3oBaHMS — TpENCTaBiseT  COOOW  MMOCIENOBAaTEIbHOCTh  JACHCTBUMN
(TpaH3aKiMii), BBIIOJHSAEMBIX CHCTEMOW B OTBET Ha COOBITHUE, WHUIUUPYEMOE HEKOTOPHIM
BHEIIHUM OOBEKTOM (JCHCTBYIOIIMM JHUIOM). BapuaHT HCHOJIb30BaHUS ONMCHIBAET THUIIMYHOE
B3aMMOJICICTBHE MEXIy TMOJb30BaTeieM M cucreMoil. B mpocteiimem ciayyae BapuaHT
UCTIOJIB30BaHUS OMpEEISeTCsS B MPoIecce 0O0CYKICHHS C TOJIb30BaTeNIeM TeX (PYHKIMH, KOTOpbIe
OH xoTen Obl peanu3oBarh. Ha s3pike UML BapuaHT MCHONIB30BaHUS U300paXaroT CIEAYIOIIUM
obpazoM:

EEIFIIHEIHT HMCNONBE20B2HMA

Pucynok 2.2 - BapuaHT UCTIONBb30BaHUS

JlelicTBytolee JUIO (actor) — 3TO poJib, KOTOPYIO MOJIb30BaTENlb UTPAET MO OTHOLICHHUIO K
cucreme. JlelcTByroue nuna MNpPEeACTaBIsAOT COOOM pOiM, a HE KOHKPETHBIX JIIOJEH WU
HauMeHOBaHUs paboT. HecmoTpst Ha TO, 4TO Ha AUarpaMMax BapUaHTOB HCIOJIb30BAHUS OHH
M300pa)katoTCsl B BUJE CTHJIM30BAHHBIX YEJIOBEYECKUX (PUTypOK, IEHCTBYIOIIEE JUIO MOXKET
TakXke OBbITh BHEUIHEW CHCTEMOHM, KOTOpOoM HeoOXoauMa HeKoTopas HHGopMauus OoT AaHHOU
cuctembl. [loka3pIBaTh Ha AMAarpaMMe JAEUCTBYIOUIUX JIUI CIEAYeT TOJIbKO B TOM Ciy4ae, Koraa
UM JICHCTBUTEIBHO HEOOXOAMMBI HEKOTOpbIE BapHaHThl Hcmoiib3oBaHus. Ha s3eike UML
JIEHCTBYIOIIME JTUIIA TIPEJICTABIISIOT B BUIE QUTYP:

Pucynok 2.3 - [lelicTByro1iiee Juiio (aKTep)



JleicTByromue JMna JEeisATcs Ha TPU OCHOBHBIX THIIA!

- IIOJIb30BATEIH;

- CUCTEMBI;

- Ipyr'He CUCTEMBI, B3AUMOICHCTBYIOIUE C JAaHHOM;

- BpeMmsl.

Bpemst craHoBHUTCSA JEMCTBYIOIIMM JIMIIOM, €CIM OT HEro 3aBHCUT 3allyCK KaKUX-JIHOO
COOBITHUI B CUCTEME.

CBs3u Mex1y BAapHMAHTAMM MCIOJb30BAaHUS M JCHCTBYIOIUMMH JHLAMH

B s3pike UML Ha auarpaMMax BapHaHTOB MCIOJIB30BaHUS IOJIEPKUBACTCS HECKOJIBKO
TUIIOB CBsI3ed MEXIY DJEMEHTaMH JuarpaMMbl. DTO CBSI3M KOMMYHHKALUHU (communication),
BkitoueHus (include), pactmpenus (extend) u 06006menus (generalization).

CBsi3p KOMMYHMKaIlMM — 3TO CBA3b MEXKJY BapHaHTOM HCIOJIb30BaHUS U JEHCTBYIOIIUM
muunoM. Ha saspike UML CBSI3M KOMMYHUKaIUMM ITOKa3bIBalOT C IIOMOLIBIO OJHOHAIPABICHHOU
accoruanuy (CTUIONTHOM JTUHUH ).

OopruTe KpeguT
1 " AnA KnvenTa BaHka
Knweur banka

Pucynok 2.4 - [Ipumep cBS3U KOMMYHUKALUN

CBs3b BKJIIOYEHMS IIPUMEHSETCs B TEX CUTyalusX, KOrja HUMeeTcs KakoH-Imubo
(GparMeHT TOBEICHHUS CHCTEMBI, KOTOpBIM TOBTOpsieTCs Oojee 4YeM B OJHOM BapUaHTE
ucrnionb3oBaHuss. C  IOMOLIBIO  TakuX  CBA3€H  OOBIYHO MOJEIUPYIOT  MHOTOKPATHO
UCIOJIb3YEMYIO (DYHKIIMOHAJIBHOCTD.

CBsi3p paclIMpeHUs] NPUMEHSAETCS IPU ONMCAHUM HM3MEHEHHMH B HOPMAJIbHOM ITOBEICHUU
cucteMbl. OHaA ITO3BOISIET BAapHUAHTY HMCIIOJIb30BAHHA TOJIBKO ITpU HCO6XOI{I/IMOCTI/I HCIIOJIB30BAaTh
(YHKLHMOHAJIBHBIE BO3MOXKHOCTH JIPYTOro.

<<gxtend>>

- —
Knnent CHATE AeHBIA
CO c4YeTa
o,
-
Sy

<<include>>

BhINONHWTE
yCKopeHHoe
CHATHE fEHEr

AyTenTnruMpoBaTh
KNWeHTa

Pucynok 2.5 - [Ipumep cBsi31 BKIIIOUEHUS M paCIIUPEHUS

C mnomouipio cBA3M O0OOOIIEHUS TOKA3bIBAIOT, YTO Yy HECKOJbKHX JACHCTBYIOUIMX JIUIY
UMEIOTCS OOIINE YEPTHI.
Cnysawmi %

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

Pucynok 2.6 - [Ipumep cBsi3u 0000IICHHS



JAuarpammbl B3aumojeiicTBus (interaction diagrams)

Jlmarpammbl ~ B3auMojeicTBus  (interaction  diagrams) — ONMMCHIBAIOT  TOBEICHHE
B3aUMO/ICHCTBYIOIIMX Ipynn 00bekToB. Kak mpaBmiio, auarpaMMa B3aMMOJCHCTBUSI OXBAaThIBACT
MOBEJICHHE OOBEKTOB B paMKax TOJBKO OJHOTO BapuaHTa HCIONb30BaHMi. Ha Takou
JMarpaMMe OToOpakaeTcsl psii OOBEKTOB M TE COOOINCHHS, KOTOPHIMH OHU OOMEHHMBAIOTCS
MEXIy COOOM.

Coobmienne (message) — 3TO CPEACTBO, C TIOMOIIBI0 KOTOPOTO OOBEKT-OTIPABUTEIH
3apanIuBaeT y 00bEeKTa MOydaTeisi BRIIIOJIHEHUE OJHOM U3 €ro Oreparuii.

Nudopmanmonnoe (informative) cooOmieHue — 3T0 cooOlieHne, cHabkaromee OObeKT-
NOJTy4aTelib HEKOTOPOi nH(pOopMaIiel sl OOHOBJICHUS €T0 COCTOSIHHUS.

Coobmienne-3anpoc (interrogative) — 3T0 COOOIICHHE, 3aNPALTUBAIOIIEE BbIIadyy HEKOTOPOU
nHpopmaruu 06 0ObEKTe-TI0IyqaTele.

HNmnepatuBHOe (imperative) cooOLIeHHE — 3TO COOOIIEHHE, 3alpalINBaroIIee Y 00bEeKTa-
TIOJTy9aTelisi BBHITIOJTHEHUE HEKOTOPBIX JACHCTBHIA.

CymiecTByeT JBa BHJAa JHAarpaMM B3aUMOJCHCTBHS: JHArpaMMbl MOCIIEIOBATECIBHOCTH
(sequence diagrams) u koormepatuBHbIe auarpammsl (collaboration diagrams).

JlmarpamMma nocJieioBaTeJIbHOCTH (sequence diagrams)
Jluarpamma IOCIIEA0BAaTEILHOCTH OTPAXKACT IMOTOK COOBITHH, MPOUCXOMISANIMX B PaMKax
BapHaHTa UCII0JIb30BaHMA.
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Pucynok 2.7 - Ilpumep nuarpammsbl ocieA0BaTeIbHOCTH



Bce peiicTByromue sMma IMoOKa3aHbl B BEpXHEM wacT  guarpammbl.  CTpenku
COOTBETCTBYIOT COOOIIEHUSIM, MEpelaBaeMblM MEXIY ACUCTBYIOUIUM JHMIIOM U OOBEKTOM WIIU
MEXy 00BEKTaMU JIJIsl BBIIOJTHEHUS TPEOYyeMbIX ()yHKIIHH.

Ha nmarpamme mnocienoBaTelnbHOCTH OOBEKT H300pa)kaeTcsi B BUJE MPSMOYTOJIbHHKA,
OT KOTOpPOTO BHM3 TPOBEJCHA ITYHKTHpPHAs BEPTUKAJIbHAS JIMHUSA. OTa JMHHUS Ha3bIBACTCS
munuen xku3Hu (lifeline) oOGwexkra. OHa mpeacraBisier coOo0l (parMEHT >KHU3HEHHOTO ITUKIIA
00beKTa B MPOIECCE B3aUMOICUCTBUSI.

Kaxxnoe cooOrieHue mnpeicTaBisercss B BHAE CTPEJIKU MEXIY JHUHUAMHU KU3HH JABYX
00bekTOB. COOOIIEHUsI TOSBIISIOTCS B TOM TMOPSAJKE, KAaK OHM MOKa3aHbl Ha CTPAHMIIE CBEPXY
BHU3. Kaxkmoe cooOmieHne mnomedaeTcss Kak MUHUMYM HMeHeM cooOmenus. [Ipu sxemanuu
MOXHO J100aBUTh TaKKe€ AapryMEeHTbl W HEKOTOPYIO YHpaBistomyro uHpopMmauio. MoxHO
nokazarb camozencruposanue (self-delegation) — coobmieHre, K0TOpoe 0OBEKT MOCHUTAET CAMOMY
ce0e, P 3TOM CTpEJIKa COOOLICHNS YKa3bIBAET HA TY )K€ CaMYIO JIMHUIO )KU3HU.

Jnarpamma koorepanuu (collaboration diagram)

JlnarpaMmbl KOOIIEpalluu OTOOpaKarOT MOTOK COOBITHH dYepe3 KOHKPETHBIN CIeHapui
BapHaHTa HCIOJIb30BAaHUS, YIIOPSIIOUYECHBI 10 BpEMEHH, a KOOIEpPaTUBHBIE TuarpaMMmbl OoJbIie
BHUMAaHHS 3a0CTPSAIOT HA CBA3SIX MEXKAY OOBEKTaMH.

Ha pmarpamme koomepanuu mnpeacTaBieHa BCs Ta WHGOpMalusg, KOTopas €CTh M Ha
JIrarpaMMe MocjeI0BaTeIbHOCTH, HO KOOTIEPAaTUBHAS TUarpaMMa Mo-JIpyroMy OMHUCHIBAET IOTOK
coObiTuii. M3 Hee Ierde TMOHATh CBSI3W MEXIy OOBEKTaMH, OJHAKO, TpPYyAHEE YACHUTH
[10CJIEI0BATENbHOCTh COOBITUH.

Ha xoomepaTtuBHOI auarpaMme Tak e, KaKk M Ha JMarpaMMe MOCIe0BaTeIbHOCTH,
CTpENKH 0003HAYaloT COOOIIEHHsS, OOMEH KOTOPBIMU OCYHIECTBIIIETCS B paMKax JaHHOIO
BapHaHTa HCIIOJIb30BaHUA. VX BpeMeHHas IOCIIeOBATEIbHOCTh YKA3bIBAETCS IMyTEM HyMepaluu
COO0O0ILIEHUH.
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Pucynoxk 2.8 - [Ipumep nuarpaMMsel Koorepanuu
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Supan ATM .

JAuarpammbl kjaaccoB. O0ume cBegeHust

JlnarpamMma KJIacCOB ONPENEINIAET TUIIBI KIACCOB CUCTEMBI U Pa3JINYHOIO POAA CTAaTHUECKHE
CBSI3M, KOTOpbIE CYIIECTBYIOT Mexay HUMH. Ha auarpammax KiaccoB H300pa’karoTcs TaKkKe
aTpuOyTHl KJIACCOB, OIEPALUMU KIACCOB M OIpAaHUUYEHHs, KOTOpbIE HAKJIAIbIBAIOTCS Ha CBA3M
MEXIYy KIJIAaCCAMH.

Huarpamma kinaccoB UML - 310 rpad, y3namu KOTOPOTO SIBISIOTCS SJIEMEHTHI CTaTHYECKOM
CTPYKTYpBbI IIpoeKTa (Kj1acchl, MHTEp(dENChl), a AyraMmu - OTHOLLIEHUS MEXIY y3JlaMHu (acCOlMalllH,
HacJIEJOBaHNE, 3aBUCUMOCTH).

Ha nuarpamMe kinaccoB H300paXaroTcs CIEAYIOIINE JIEMEHTBL:

- [Takert (package) - HabOp 37€MEHTOB MOJIENH, JIOTHYECKU CBSI3aHHBIX MEX]Ty COOOH;

- Kiacc (class) - onucanue 001X CBOMCTB IPYIIIbI CXOIHBIX 00BEKTOB;



- Uurepdeiic (interface) - aOcTpakTHBIN Kiacc, 3amaromuii HaOOp omepamuii, KOTOpbIe
O00BEKT TMPOU3BOIBHOTO KJIACCa, CBA3aHHOTO C JAaHHBIM WHTEp(EiCcOM, MPEeNOCTaBIsIeT APYTUM
00BEeKTaM.

METOAOJIOTAA MPOEKTHOI'O MEHE)KMEHTA UHXXEHEPHBIX PEIIIEHUN

[Tpobnemsl yrpaBieHus: IPOrpaMMHBIMH IPOEKTAMHU BIIEPBBIE MPOSBUINCH B 60-X - Havane
70-x rofoB, KOrja HpOBAJIMJIMUCh MHOTME OOJbLIME MPOEKTHl O pa3paboTKe MNpPOrpaMMHBIX
pOAYKTOB. by 3auKcHpoBaHbl 3a/1epKKu B coznanuu [10, oHO ObUTO0 HEHaIeKHBIM, 3aTpaThl HA
pa3paboTKy B HECKOJBKO pa3 MPEBOCXOMIN IEpBOHAYAIbHBIE OLEHKH, CO3/aHHbIE IIPOrPAMMHBIE
CUCTEMBI 4aCTO UMEJIM HU3KHE [10KA3aTEIH IPOU3BOAUTENBHOCTH. [IpuuMHbI IpOBaoB KOPEHUIIUCH
B T€X IOJAXOJaX, KOTOPbIE HCIOJIb30BAIUCH B YIpaBIeHUM IpoekTamu. [IpuMeHsemas mMeronuka
ObUIa OCHOBAaHA HA OMBITE YNPABICHHUS TEXHUYECKUMHU NMPOCKTaMHU M OKa3ajach Hed(PPEKTHUBHOH
pu pa3paboTKe MPOrpaMMHOI0 0OecredeHusl.

BaxxHo moHMMATh pa3sHUIy MEXIy IpodeccuoHanbHOU pa3zpadorkoii [10 u mrodutensckum
nporpaMMmupoBanueM. Heo6xoauMocTh yrpaBiieHUs! IPOTPaMMHBIMU ITPOEKTaMU BBITEKAET U3 TOTO
¢axra, 9ro mpouecc cozganus npodeccrnonanbHoro 110 Beerna siBisieTcsi CyObEKTOM OFOIKETHOM
HNOJUTUKM OpraHu3aluy, TIAe OHO pa3pabaTbhlBaeTCs, M HMEET BPEMEHHbIE OrpPaHUYCHUS.
Pabota pykoBoauTeIsi TPOrpaMMHOTO MPOEKTa MO OOJIBIIIOMY CUETY 3aKJIOYaeTCs B TOM, YTOOBI
rapaHTUPOBATh BBINOJIHEHUE ITHX OIO/DKETHBIX M BPEMEHHBIX OTPaHWYEHUN € ydeToM Ou3Hec-
1esel opraHu3alui OTHOCUTENbHO pa3padaTseiBaemoro 110.

PykoBoauTenn MpoeKTOB MPU3BaHbI CIUNIAHUPOBATh BCE ATAIbl Pa3pabOTKU MPOrpaMMHOIO
npoaykra. OHM TakXe JOJDKHBI KOHTPOJMPOBATH XOJI BBIOJHEHUS paboT U COOJIIOJIEHUsI BCEX
TpeOyeMbIX cTaHAapToB. I1oCTOSHHBIM KOHTPOJB 3a XOAOM BBIINOJHEHHUsS pabOT HEOOXOAUM JUIs
TOTO, YTOOBI TIPOLIECC Pa3pabdOTKM HE BBIXOAMI 32 BPEMEHHBbIE W OO/DKETHBIE OTPAHHYCHHS.
Xopoliee yrnpaBleHUE HE TapaHTUPYET YCIIEHIHOTO 3aBEpIICHUs MPOEKTa, HO IJIOXO0€ YIpPaBICHUE
00s3aTeNIbHO TNPHUBEAET K €ro IpoBaly. OJTO MOXKET BbIPA3UTHCS B 3aJEPKKE CPOKOB CHayu
rorooro I1O, B MpeBbIIIEHUN CMETHON CTOMMOCTU NPOEKTa M B HECOOTBETCTBMM roToBoro I1O
cnenudukanuy TpeOOBaHUM.

IIponiecc paspabotku IIO cymiecTBEHHO OTJIMYAeTCs OT HPOLECCOB  pealn3aluu
TEXHUUYECKUX MPOEKTOB, YTO MOPOKIAET ONPEEICHHBIE CI0)KHOCTH B YIPaBJIECHUHU MPOTPaMMHBIMU
IIPOEKTaMHU:

1. IlporpammHBIA NPOIYKT HemarepuaneH. [IporpammHoe oOecrnieueHrne HeMaTepuaibHO,
€ro HeNb3sl YBHJETh WIM NOTPOrarh. PyKkoBoOuTENb NMPOTrpaMMHOIO IPOEKTAa HE BUAMT IMPOLIECC
"pocta" paszpabareiBaemMoro I10. OH MoXeT mojaratbCsi TOJBKO Ha JIOKYMEHTAIlUI0, KOTOpas
¢bukcupyer npouecc pa3pabOTKH MPOrpaMMHOTO MPOYKTA.

2. He cymecTtByeT craHmapTHBIX mpolieccoB pazpadbotku I10. Ha ceromnsimamii neHb He
CYLIECTBYET YETKOW 3aBUCHUMOCTH MEXIy mpoueccom co3nanus IO m Ttumom cosmaBaeMoro
IPOrpaMMHOTO MpoAyKTa. Jlpyrue TexHuueckue AUCHMIUIMHBI HWMEIOT JIMTENbHYI0 HCTOPHIO,
npoliecchl pa3pabOTKU TEXHUYECKUX U3AETHI MHOTOKPAaTHO ONpoOOBaHbl U poBepeHsl. [Iporecch
co37aHMsI OOJIBIIMHCTBA TEXHUYECKUX CHCTEM XOpOIIO H3y4deHbl. M3yueHuem jke MpoleccoB
co3panusd [10 cnenuanucTel 3aHUMarOTCA TOJIBKO MocienHee BpeMs. [1o3Tomy moka Helb3si TOYHO
nmpejacKazarb, Ha KakoM »JTame mporecca paszpadorku [1O MOTryT BO3HHKHYTH TPOOJIEMBI,
YTPOXKAIOLIUE BCEMY IPOIrPAMMHOMY IIPOEKTY.

3. bormpmme mporpaMMHBIE TPOEKTHI - 3TO YacTo "OAHOpPa3oBbIe" TMPOEKTHI. bosbimme
IIPOrPaMMHBIE MIPOEKTHI, KAaK MPaBUIIO, 3HAYUTEIBHO OTJIMYAIOTCSA OT MPOEKTOB, PEaIu30BaHHBIX
panee. [loaToMy, 4TOOBI YMEHBIIUTH HEONPEIEICHHOCTh B MJIAHUPOBAHUU MTPOEKTA, PYKOBOIUTENN
IPOEKTOB JIOJDKHBI 00J1a7aTh O4Y€Hb OOJBIIMM MPAaKTHYECKUM ombIToM. Ho mocTosHHBIE
TEXHOJOTMYECKHE M3MEHEHHs] B KOMIBIOTEPHON TEXHHKE M KOMMYHHKAIlMOHHOM 00OpYAOBaHUU
00ECIICHUBAIOT NPEIBIAYIIUNA ONbIT. 3HaHWS W HaBBIKM, HAKOIUICHHBIE OIBITOM, MOTYT HeE
BOCTpeOOBATHCSA B HOBOM IIPOEKTE.

[lepeuncnenHple OTIIMYMSA MOTYT IPUBECTH K TOMY, YTO pe€ald3alys NMPOEKTa BBIMAET U3
BPEMEHHOI0 TIpaduKa WM TPEBBICUT OIOKETHbIE acCUTHOBaHUS. [IporpamMmHble CHCTEMBI



3a4acTyl0 OKa3bIBAIOTCS HOBHMHKAMHU KaK B "HMJIEOJIOTMYECKOM', TaK M B TEXHUYECKOM ILIAHE.
[ToaToMy, mpenBuass BO3MOXKHBIE TPOOJEMBI B peaM3allid MPOTPAMMHOTO IPOEKTa, CIEayeT
BCErJia IOMHUTh, YTO MHOTMUM U3 HUX CBOMCTBEHHO BBIXOJUTH 32 PAMKH BPEMEHHBIX U OFOJIKETHBIX
OTpaHUYECHUH.

IIponecc ynpasJjienusi pa3padoTKoil IPOrpaMMHOI0 o0ecneYeHnst

HeBo3MOXHO omucaTh U CTaHAAPTU3MPOBATH BCE PAOOTHI, BHIIOJHSIEMbIE B IPOEKTE IO
coznanuio [10. Dt paboThl BechbMa CYIIECTBEHHO 3aBUCST OT OpPTaHM3ALUH, TIE BBITOIHICTCS
paspabotka I1O, u oT THNa cozgaBaeMoro mporpaMmMHoro npoaykra. Ho Bcerzia MO>XKHO BBIIEIHUTH
CIIEAYIOLINE:

- Hanmucanue npeioxkenuit o cozaanuto [10.

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

- OueHMBaHKE CTOMMOCTH IIPOEKTA.

- [TonOop nepconana.

- KoHTpos1b 32 X0/10M BBINOJIHEHUS padoT.

- Hanimcanue oT4€TOB M IIPEICTABIICHUMN.

IlepBasi cTtaaus MpOrpaMMHOIO IPOEKTa MOXKET COCTOATh M3 HAIIMCAHUA NPEUIOKEHUH 10
peanu3anuu 3Toro mpoekra. IlpemnoxeHus AOKHBI COAEp)KaTh ONHUCAHUE LENed NPOEKTOB U
croco0oB ux AocTikeHus. OHM Takke OOBIYHO BKJIIOYAIOT B ce0sl OLIEHKM (DMHAHCOBBIX U BpeE-
MEHHBIX 3aTpaT Ha BBIOJHEHHWE MpoekTa. lIpm HeoOXOoAMMOCTH 311eCh MOTYT HPHBOAMTHCS
000CHOBaHMA [yl Iepelauyd IPOEKTa Ha BBINOJHEHHE CTOPOHHEH OpraHu3alMyd WIM KOMaHJe
pa3pabOTUUKOB.

Hanucanue npeanoxeHnit — o4eHb OTBETCTBEHHAs paboTa, TaK Kak JJIsi MHOI'MX OpraHu3a-
LUI BOIIPOC O TOM, OYJET JIM MPOEKT BHIIOJIHATHCS CaMOW OpraHu3aluen nin pa3padaThiBaThCs 110
KOHTPAaKTy CTOpPOHHEH KOMIIaHUEH, sBisercs KpuTuueckuM. He cymectByer Kakux-iau0o
PEKOMEHAALNMN 10 HAITMCAHUIO IIPEJIOAKEHHM, MHOTO€ 3/1€Ch 3aBUCHUT OT OIIBIT.

Ha »srane nmiaHupoBaHUsl NPOEKTA ONPENENAIOTCS IPOLECChl, 3Talbl W IOJIYYEHHBIE Ha
KaKIOM M3 HUX pPE3y/ibTaTbl, KOTOPbIE JOJDKHBI NPUBECTH K BBIIOJHEHUIO MpoekTa. Peannzanus
9TOr0 IUIaHa HpPUBEAET K JOCTHXKEHHIO Ienedl mpoekra. OnpeneneHHe CTOMMOCTH HPOEKTa
HaIpsIMyl0 CBSI3aHO C €ro IUIAHMPOBAHMEM, IIOCKOJBbKY 3/1€Ch OLIEHHMBAIOTCS PECYPCHI, Tpe-
Oyroruecs /71 BHIIOJIHEHUS TUIaHA.

KoHTposib 3a X010M BBIMONHEHUS] padOT (MOHMTOPHUHI IMPOEKTAa) — 3TO HEMPEPBIBHBIN
IIPOLIECC, TPOJOJDKAIOIINNCSA B TEUEHUE BCETO CPOKA pean3aluy NMpoeKTa. PyKoBOOUTENb TOJKEH
MIOCTOSIHHO OTCJIEXKMBATh XOJ| pealu3allMid MpOoeKTa M CpaBHUBATh (PAKTUUECKHE U IJIAHOBBIC
MOKa3aTesy BBIOJHEHUs paboT ¢ UX CTOMMOCTBIO. XOTSI MHOTHE OpraHU3aluu UMEIOT MEXaHU3MBbI
(dbopManbHOIO MOHUTOPHUHTA pabOT, OMBITHBIA PYKOBOAUTEIh MOXET COCTaBUTH SICHYIO KapTUHY O
CTaJIUM Pa3BUTHH MIPOEKTA IIPOCTO MyTEM He(OpMaIbHOTO OOIIEHHUS C pa3pabOoTUYMKaAMH.

HedopmanbHplii MOHMTOPUHT 4YacTO MOMOTaeT OOHapYXHUTh MOTEHIMAJIbHBIE MPOOJIEMBI,
KOTOpbIE B IBHOM BHJIE MOT'YT OOHapyKUTbcs no3aHee. Hanpumep, exeqHeBHOE 00CyXIeHHE X0/1a
BBIMIOJIHEHUSI pabOT MOXKET BBISIBUTH OTAENbHbIE HEAOPaOOTKM B CO3JaBa€MOM IPOrpPaMMHOM
npoaykTe. BMecTo oxugaHus OTYETOB, B KOTOPBIX OyAeT oTpaxkeH (akT "mpoOykcoBKu" rpaduka
paboT, MOKHO OOCYIUTH CO CIEHUATMCTaMU HaMeyarolhecs MPOrpaMMHCTCKUE MPOOIEeMbl U He
JIOIYCTUTH CpbIBa rpaduka pador.

B Tedenue peannzanuu MpoeKkTa 0OBIYHO MPOUCXOAUT HECKOIBKO (OpPMalIbHBIX KOHTPOJIb-
HBIX TIPOBEPOK X0/1a BHIMOJIIHEHUS paboT 1o co3nanuto [10. Takue mpoBepkH TOKHBI AaTh OOIIYIO
KapTUHY XOJla pealn3aliy MpoeKTa B I[eJIOM U M0Ka3aTh, HACKOJIBKO YXke pazpadboranHas yacts [10
COOTBETCTBYET LIEJISIM ITPOEKTA.

Bpewmst BoImosiHEHUS OOJIBIIMX MPOTrPAMMHBIX MPOEKTOB MOXET 3aHUMAaTh HECKOJIbKO JieT. B
TE€YEHHE 3TOr0 BPEMEHHU LIEIM W HAMEpPEHHUs OpraHu3alliy, 3aKa3aBIIEH MPOrPaMMHBIN ITPOEKT,
MOTYT CYIIECTBEHHO W3MEHHUTHCS. MOXKET oOKa3aThbCs, 4YTO pa3pabdaTbIBa€Mblil MPOTrpaMMHBIN
IPOAYKT CTal yXe HEHYKHBIM JIM00 UCX0oaHbIe TpeboBaHus K co3naBaemMomy I1O mpocTo ycrapenu
U UX HeoOXOOUMO KapAWHaJIbHO MEHATh. B Takoll cuTyanuum pyKOBOJCTBO OpraHU3allUU-



pa3paboTuyrKa MOXET MPUHATH pelleHue O npekpauieHud paszpaborku 11O wnm 06 m3MeHeHHH
MIPOEKTa B LIEJIOM C T€M, YTOObI y4ECTh U3MEHHUBIINECS LIEIU U HAMEPEHHUS OpraHu3alMi-3aKa3urKa.

PykoBoauTenn mpoekTOB OOBIYHO 00s3aHBI caMU MOAOWPATH HCIIOJHUTENEH I CBOMX
npoekToB. B wupeanbHOM ciydae mnpodeccHOHANbHBIA YpOBEHb HCIOJHUTENIEH JIOJKEH CO-
OTBETCTBOBATh TOW paboTe, KOTOPYIO OHU OYAYT BBIIOJIHATH B XOJI€ peanu3anuu npoekra. OnHako
BO MHOTHX CJIy4asX PYKOBOJMUTEIHM AOJDKHBI IMOJIaraTbcs Ha KOMaHAY pa3pabOTYMKOB, KOTOpas
Janeka oT uaeanbHou. Takas cuTyarust MOKeT ObITh BbI3BaHA CIIEAYIOUIMMH IPHYUHAMU:

1. brojkeT mpoekTa He IMO3BOJISIET MPUBJIEYb BBHICOKOKBATH(HUIIMPOBAHHBIA mepcoHan. B
TaKOM CJIydae 32 MEHBUIYIO TUIATy MPUBJIEKAIOTCA MEHEee KBATHU(PUIIMPOBAHHBIE CTICIUAIUCTHI.

2. beIBaloT cutyaluu, Korjaa HeBO3MOXKHO HAMTHU CHEHATUCTOB HE00X0UMOM KBaln(puKa-
MU KaK B caMOM OpraHu3anuu-pazpadboryuke, Tak U BHe ee. Hanpumep, B opranuzauuu "nmydiine
JToau" MOTYT OBITH YK€ 3aHATHI B IPYTHX MPOEKTaX.

3. Opranu3zanust X04eT MOBBICUTH MPO(ECCHOHANBHBIN YPOBEHb CBOUX paOOTHHKOB. B 3TOM
Cllydyae OHAa MOXET IMPHUBJIEYh K Yy4YacTHIO B IMPOEKT€ HEONBITHBIX WM HEJIOCTATOYHO
KBAJTM(HUIUPOBAHHBIX PAOOTHUKOB, YTOOBI OHHM MPUOOPETH HEOOXOIMMBIM OMBIT U MOYYWIHUCH Y
0o0Jiee ONBITHBIX CHEIHATUCTOB.

Takum 06pa3zom, MOYTH BCET/Aa MOJ00P CIIEIUAIMCTOB IS BBITIOJTHEHUS TIPOCKTa HUMEET OIl-
peneneHHbIe OTPAaHUYEHUS U HE SBIIAETCS cBOOOTHBIM. BMecTe ¢ TeM Heo0x0auMo, 4TOObI XOTS Obl
HECKOJIbKO WJICHOB TPYIIBI Pa3paOOTUYNKOB MMENH KBATH(PHUKAIMIO U OMBIT, JOCTATOYHBIC IS
paboThl HaA JaHHBIM NOPOEKTOM. B MNpOTHBHOM cilyyae HEBO3MOXKHO H30€KaTh OIIMOOK B
paspadotke I10.

PykoBonuTens mpoekta oObIYHO 00s3aH TMOCHUIATH OTYETHI O XOJE €ro BBIMOJHEHUS Kak
3aKa34nKy, TaK W TMOJAPSIHBIM OpPraHMU3alUsAM. OTO JOJDKHBI OBITh KpaTKHE JIOKYMEHTHI,
OCHOBaHHbIE Ha WH(OPMALIUU, U3BIIEKAEMOI U3 MOJPOOHBIX' OTYETOB O MpoekTe. B 3Tux orderax
JOJbKHA OBITh Ta HH(OpMAIMs, KOTOpas TO3BOJISIET YETKO OLEHHUTh CTENeHb T'OTOBHOCTU
CO3/1aBa€MOr0 IPOrPaMMHOTO MPOAYKTA.

B pamkax kxypca «CucteMHass WH)KEHEPHS» BBIICJICHBI CIEAYIONINE POJH B TPYIIE II0
pazpabotke [10:

- PykoBoaurens — o0miee pyKoBOJICTBO MPOEKTOM, HANMCAaHUE JOKYMEHTAIUU, OOIICHUE C
3aka3zyukoMm I10;

- CuCTEeMHBIN aHAIUTUK — pa3paboTka TpeOoBaHUM (COCTaBIEHHWE TEXHHUYECKOTO 3aJaHMS,
IPOEKTa MPOrpaMMHOT0 00eCreueH s );

- Tecrep — cocraBneHue mjaHa TeCTHpOBaHUsS M arrectanuu roroBoro IO (mpomykra),
COCTaBJIEHUE CIIEHApHs TECTUPOBaHUS, 0a30BbI MpHUMeEp, MPOBEIECHUE MEPONPUATHHA MO IUIAHY
TECTHPOBAHUS,

- PazpaboTunk — MosiennpoBaHie KOMIOHEHT IPOrpaMMHOr0 obecreueHusi, KOAUPOBaHUE.

IInanupoBaHue npoexTa pa3padoTKH NPOrPaMMHOIO0 odecneyeHnst

D¢ dexTuBHOE yNpaBiieHUE NMPOTrPaMMHBIM MPOEKTOM HANpPsIMYIO 3aBUCUT OT MPAaBUIIBHOTO
IJIaHUPOBAHUA pa60T, HCO6XOI[I/IMBIX JJIA €ro BBIIIOJIHCHUS. IInman momoraer PYKOBOOUTEIIIO
HpeJBUIETh MPOOJIEMBl, KOTOpble MOTYT BO3HMKHYTh Ha KakuMX-IHOo s3Tamax cosfganus I10, u
pa3paboTaTh MPEBEHTUBHBIE MEPHI JJIS UX MpeAyNnpekaeHus uian pemenus. [lnan, paspaboraHHbIi
Ha Ha4yaJlbHOM OJTale IPOEKTa, PACCMaTpPUBAECTCS BCEMH €r0 YYaCTHHKAMHM KaK PYKOBOISAILUMN
JOKYMCHT, BBIIIOJIHCHHUEC KOTOPOT'O JOJKHO IMPHUBCCTHU K YCICITHOMY 3aBCPIICHHUIO IPOCKTA. OT1oT
NEepBOHAYAJIBHBIA IUIAaH JIOJDKEH MaKCHUMalbHO MOAPOOHO OMHCHIBATH BCE ITalbl pean3alUuU
IIPOEKTA.

[Ipouecc 1uIaHMpPOBaHMSI HAYMHAETCS, WUCXOAS U3 ONMCAHMSI CHCTEMBI, C ONPEIEIICHUs
MPOEKTHBIX OrpaHUYEHUIl (BpeMEHHbIE OrPAHUYEHHS, BO3MOXHOCTHM HAJIWYHOIO IE€pCOHAa,
OIO/KETHbIE OrpaHUYEHHUs W T.JA.). DTH OTPAHUYEHUS JOJDKHBI OIPENENIAThCS MapaliebHO C
OLICHUBAHUEM IIPOEKTHBIX I1apaMETpOB, TAaKUX KaK CIPYKTypa M pasMep IPOoeKTa, a Takxke
pacripeniesieHueM (YHKUUN Cpeau HCIONHUTEIeH. 3aTeM ONpenessioTcs 3Tanbl pa3padoTKu U TO,
Kakue€ pe3yjbTaTbl OOKYMCHTAIUA, IMIPOTOTUIIBI, ITOACUCTEMBI WM BEpPCUHU HPOTPaMMHOIO
NPOAYKTA) JOJDKHBI ObITh MOJTYYEHBI 0 OKOHYaHUU 3TUX 3TanoB. /lanee HaunHaeTcs HUKIMYECcKas



yacTh IulaHupoBaHus. CHavana paszpabaTbiBaeTcsl Tpaduk padOT MO BBIMOJIHEHUIO MPOEKTa HIIH
JlaeTcsl pa3pelieHne Ha MPOJOJDKEHHE MCIONIb30BaHUS paHee co3laHHoro rpaduka. Ilocme storo
NPOBOJIUTCS KOHTPOJIb BBINOJHEHHS pabOT M OTMEUAIOTCS PACXOXKACHUS MEXIY pealbHbIM U
IUTAHOBBIM X0JIOM PadoT.

Jlanee, 1o Mepe NOCTYIUICHUSI HOBOM HH(OPMAITUH O X0/1€ BHIITOJHEHHS ITPOEKTa, BOZMOXKEH
[EpeCMOTp MEPBOHAYAIBHBIX OLEHOK MapaMeTpoB IIPOeKTa. JTO, B CBOK OYEpeldb, MOXKET
NPUBECTH K U3MEHEHUIo rpaduka pador. Eciu B pe3ysiprare 3TUX U3MEHEHUI HapyIIAIOTCs CPOKU
3aBEpLICHMs] IPOEKTa, IOJDKHBI ObITh IEepecMOTpeHbl (M cornacoBaHbl ¢ 3aka3zuukoMm I10) mpo-
€KTHBIC OTpaHUYCHHUSL.

KoHneuHo, OOJIBIIMHCTBO PYKOBOAMTENEH IPOEKTOB HE IyMAarOT, YTO pealu3alus HX
MPOEKTOB MPOHIET IIaako, 0e3 BeskuX mpobiiem. YKenmaTenbHO OMUCATh BO3MOXKHBIE MPOOIEMBI
ele 70 TOro, Kak OHHU IPOSBAT ceOs B XOJ€ BBINOJHEHUS NpoekTa. [loaToMy Jiydine cocTaBisTh
"meccumuctryeckue" rpapuku pabor, yem "ontumucrtuueckue". Ho, KOHEUHO, HEBO3MOXKHO
IOCTPOUTh IUIAH, YYMUTHIBAIOIIMH BCE, B TOM 4HCIE CiIydailHble, NpPOOJEMBl U 3aAEPKKU
BBITIOJIHEHUSI TPOEKTa, TMOATOMY M BO3HUKACT HEOOXOAMMOCTH TEPHOAMYECKOrO IIepecMOTpa
IPOEKTHBIX OTPAHUYEHUI U ATANOB CO3JAHUS IPOTPAMMHOIO IPOAYKTA.

[Inan npoekTa JOKEH YETKO MOKa3aTh Pecypchbl, HEOOXOAUMBIE ISl pealu3aliu MPOeKTa,
paszeneHue paboT Ha 3Tanbl U BPEMEHHOW rpauK BBIOJHEHUS 3THX 3TarnoB. B HEKOTOPBIX Op-
raHu3alusaxX IJIaH MPOEKTa COCTABIIAETCSA KAaK €IMHBIM TOKYMEHT, COAEp KaIlUi BCe BU/bI IJIAHOB,
ONHUCAHHBIX BbIIE. B Jpyrux ciay4asx IUIaH MPOEKTa OIUCBHIBAET TOJBKO TEXHOJOTUYECKUH
nporecc cozpanus [10. B Ttakom rurane o0s3aTeNbHO NMPUCYTCTBYIOT CCBUIKM Ha IJIAHBI IPYTUX
BUJIOB, HO OHH pa3palaThIBAIOTCS OT/IEIBHO OT IJIaHA IPOEKTA.

Jleranu3anus 1aHOB IPOEKTOB OYEHb PA3HUTCS B 3aBUCUMOCTH OT THUIIA pa3padaThIBa€MOro
IPOrpaMMHOI0 MpPOAYKTa M oOpraHusanuu-pazpadorunka. Ho B m000M ciyyae OOJIBIIMHCTBO
IUTAHOB COJIEPIKaT CIEAYIOIINE Pa3/Iebl.

1. Brenenue. Kparkoe onucanue 1esei nNpoeKkTa U MPOEKTHBIX OrpaHU4eHull (010 KETHBIX,
BPEMEHHBIX U T.JI.), KOTOPBIE BaYKHBI JUIS YIIPABJICHUS TIPOCKTOM.

2. Opranu3zanus BbInosHeHHs npoekta. Onucanue cnocoda moadopa KOMaHbl pa3padoTdu-
KOB U paclpeieneHne 00s3aHHOCTEN MEXy WIEHaMU KOMaH/Ibl.

3. Ananu3 puckoB. OnucaHue BO3MOXKHBIX IPOEKTHBIX PHCKOB, BEPOSTHOCTH UX MPOSIBIIE-
HUS U CTpATeTHil, HANPaBJICHHBIX Ha UX YMEHBIIICHHUE.

4. AnmapaTHble M MpOrpaMMHBIE PECYpChl, HEOOXOIUMBIE sl peain3alud MPOEKTa.
[lepeueHp anmapaTHBIX CPEICTB M MPOTPAMMHOIO OOecreueHusi, He0OX0AUMOTO JUIsl pa3paboTKu
nporpaMMHOro mpojaykra. Ecnm anmapaTHble cpencTBa TpeOyeTcss 3akymaTb, HPUBOAUTCS HX
CTOMMOCTbH COBMECTHO € Tpa)MKOM 3aKYIIKH U TIOCTAaBKH.

5. Pa3zbuenue pabot Ha stansl. [Ipouecc peannsanuu npoekTa pa3dUBaeTCsl Ha OT/ENbHbIE
MIPOLIECCHI, OMPENENIAIOTCS ATanbl BBHIIOJIHEHHUS NPOEKTa, MPHUBOJIUTCS OMNHMCAHHUE pEe3YJIbTaTOB
("BBIXOAOB") KAXKIOTO Tana U KOHTPOJIbHBIE OTMETKH.

6. I'padux pador. B aTOM rpaduke oToOpa)karoTcs 3aBUCUMOCTH MEX]Ty OTIEIBHBIMHU TIPO-
neccamu (3tanamu) pazpabotku [10, OrieHKM BpeMEeHM UX BBINOJIHEHUS M paclipe/ielieHHe YJICHOB
KOMaH/1bl pa3padOTUYMKOB MO OT/IEIbHBIM ATAIIAM.

7. MexaHu3Mbl MOHUTOPUHIA MU KOHTPOJIS 32 XOJIOM BBIMOJIHEHUS MpoekTa. OnuchIBaoTCs
IIPEIOCTABIISIEMbIE PYKOBOJIUTEIEM OTYETHI O X0J1€ BBIIOJIHEHHS paboT, CPOKH UX MPEIOCTABICHHUS,
a Tak)Ke MEXaHU3Mbl MOHUTOPHUHTA BCETO MPOEKTA.

[1nan nomkeH peryiaspHO nepecMaTpUBaThCs B Ipolecce peanusaiuu npoekra. OJHU 4acTu
IUIaHa, HampuMep rpaduk pabdoT, U3MEHSAIOTCSA 4YacTo, JApyrue Oonee crabuibHbl. [l BHeceHHs
M3MEHEHUH B IUIaH TpeOyeTcs crieluanbHas OpraHu3alus JOKYMEHTONOTOKA, MO3BOJISIONIas OT-
CJIEKMBATh 3TU U3MEHEHUSI.

OO0uue cBegeHust 0 TPeOOBAHUAX K HH(POPMALMOHHBIM CHCTEMAaM

[Ipobnembl, KOTOpBIE TNPUXOAUTCS pelaTh CHEIHaINcTaM B  IPOLECCEe CO3JaHUs
IPOrpaMMHOro odOecreueHusi, oueHb cia0xkHbI. [Ipupona sTux nmpobieM He Bcerja sicHa, 0COOEHHO
ecnu paspabaTbiBaeMasi MporpaMMHasl CHCTeMa WHHOBAlMOHHAs. B wacTHOCTH, TpyAHO UYETKO



ommcaTth T€ ACUCTBHS, KOTOPBIE MOJDKHA BBIMONHATH cucTema. Onucanue (yHKIIMOHATBHBIX
BO3MOXXHOCTEH M OrpaHWYEeHM, HAKJIaJAbIBAEMBbIX Ha CHUCTEMY, Ha3bIBaeTCsl TPEOOBAHUAMHU K ITOMN
CUCTeMe, a caM mporecc (GOPMUPOBAHUSA, aHAIHM3a, JAOKYMEHTHPOBAHUS U TPOBEPKH ITHUX
(YHKIIMOHATBHBIX BO3MOKHOCTEH U OTpaHUYCHHI — pa3padOTKOM TpeOOBaHUM.

TpeboBanus moapasleNnstoTCs Ha I0JIb30BAaTENbCKUE U cucTeMHble. [lonb3oBarenbckue
TpeOOBaHUS — 3TO OMHCAHME HA €CTECTBEHHOM S3bIKE (ILIIOC MOSCHSIOUINE JUarpamMmbl) (pyHKIINA,
BBITIOJTHSAEMBIX CUCTEMOM, U OTPaHUYCHUH, HaKIaIbIBacMbIX Ha He€. CUCTEMHBIE TPeOOBaHUS — ITO
OMKCAaHWE OCOOCHHOCTEH CHUCTeMbl (apXUTEKTypa CHUCTEMbl, TpeOOBaHUS K MapamMeTpam
000pyIOBaHUs U T.1I.), HEOOXOUMBIX /sl 3PPEKTUBHON peanu3ariu TpeOOBaHUMN MOIH30BATEIIS.

IlepBble maru mo pa3padorke TpedGOBaAHUI K HH(POPMAITMOHHBIM CHCTEMAaM - aHAJIU3
OCYIIeCTBUMOCTH

Pazpabotka TpeGoBaHUI — 3TO MpoIECcC, BKIIOYAIOLIIMNA MEPONPUATHSI, HEOOX0AUMBIE IS
CO3JIaHUs U YTBEPXKACHUS JOKYMEHTA, COJIEPIKAIEro CrennpUKalio CHCTEMHBIX TpeOoBanuil. s
HOBBIX IPOTPaMMHBIX CHCTEM IIpoLEecC pa3pabOTKU TpeOOBaHMH JOJKEH HAUMHATBHCS C aHAIU3a
ocymectBUMocTH. Hauanom Takoro ananu3sa siBisieTcs 0011ee ONMCAaHUE CUCTEMBI U €€ Ha3HAUYEHUs,
a pe3ysNbTaTOM aHaJIM3a — OTYET, B KOTOPOM JOJKHA OBbITh YeTKash PEKOMEHJALMs, MPOJI0JKATh
WINA HET Tpolecc pa3paboTKu TpeOOBaHUI MPOEKTUPYEMON CHCTEMBI. JIpyruMu ClIoBaMH, aHAIN3
OCYILECTBUMOCTH JOJKEH OCBETUTH CIICAYIOIINE BOIIPOCHI.

1. OtBevaer u cuctema OOIIUM U OWM3HEC-TIETSIM OpraHU3alUU-3aKa3YhKa U OpraHu3alnuu-
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 JAPYTUMH CHCTEMaMH, KOTOpBIE  yXKe
9KCIUTYaTUPYIOTCS?

Kputnueckum siBisieTcst BOpoc, OyIeT i CUCTeMa COOTBETCTBOBATH IIEJISIM OpTaHHU3aIlNu.
Ecnu cucrtema He COOTBETCTBYET 3THUM LIEIsM, OHA HE IPEJACTaBIIsseT HUKAKOW IIEHHOCTH MJIs
opranuzaiuu. B TO ke BpemMs MHOrME OpraHu3aluy pa3padaThlBalOT CHCTEMBI, HE
COOTBETCTBYIOLIIME MX LEISIM, JUOO HE COBCEM SICHO NOHUMAs 3THU LENH, JUO0 IOJ BIMSHUEM
MOJUTUYECKHUX MITH OOIIECTBEHHBIX (PaKTOPOB.

BeinonHenue aHanM3a OCyIeCTBUMOCTH BKIIIOUAET cOOp M aHanu3 HH(popMauu o Oyayniei
CUCTEME M HalMCaHHE COOTBETCTBYIOIIEro oryera. CHavana cienyeT OlpeneianTb, Kakas UMEHHO
uHpopManus HeoOXoauMa, YTOObl OTBETHTh Ha MOCTaBJICHHBIE BbIIIE Bompockl. Hampumep, 3Ty
MH(}OPMaLIMI0 MOXKHO MOJTYYUTh, OTBETHB Ha CJEIyIOIIEe:

1. YUro npousoiier c opraHu3anueil, eciu cucrema He OyJieT BBeJleHa B SKCIUTyaTaluio?

2. Kakue Tekymue mpoOieMbl CYIIECTBYIOT B OPTaHU3AlMU U KaK HOBAasi CUCTEMa IIOMOXKET
UX pEIInTh?

3. Kakum o0pazom cuctema OyzeT criocoOCTBOBATh LEsiM On3Heca?

4. Tpebyet nu pa3paboTKa CUCTEMbI TEXHOJIOTHH, KOTOpask A0 3TOTO HE HMCHOJIb30Bajach B
OopraHu3aIuun?

Jlanee HEOOXOAMMO ONPEAETUTh UCTOYHUKU MHPOpPMALUU. DTO MOTYT OBITH MEHEIKEPHI
OTJIIENIOB, TI/I€ cucTeMa OYJeT HCIOIb30BaThCs, pPa3padOTUMKU MPOrpaMMHOr0 oOecredeHus,
3HAKOMbIE C TUIIOM Oy/yIlel CUCTEMbI, TEXHOJIOTH, KOHEYHbIE MT0JIb30BaTEIH U T.1.

[Tocne oOpaboTku cobpanHON MHPOPMAIIMKA TOTOBUTCS OTYET O aHAJIU3Y OCYIIECTBUMOCTH
CO3/IaHUsl cHCTeMBbl. B HeM JOMKHBI OBITh JaHbl PEKOMEHJAIMM OTHOCHUTENBHO NPOJODKEHUS
pa3paboTku cucTteMbl. MoryT ObITh NpEeAJIOKEHbl M3MEHEHHus OrwkeTa M rpaduka paboT 1o
CO3JIaHUIO CUCTEMBI MJTH NPEIbsIBIECHBI O0JIee BEICOKHE TPEOOBaHUS K CUCTEME.

METO/1bl YIIPABJIEHUS KAYECTBOM UH>KEHEPHBIX ITPOEKTOB

Il1annpoBaHue NpoeKTa
VYnpaBieHne NporpaMMHBIM IPOEKTOM 3aBHCUT OT NPaBUIBHOTO IUIAHUPOBAaHUS PadoOT,
HEOOXOIUMBIX JJIsl €ro BhIMoaHeHus. [1nan momoraet MeHeKkepy NpeABUIAETh MPOOIEMbl, KOTOPBIE



MOTYT BO3HUKHYTh Ha Kakux-InOo 3tanax co3ganus [10, u pazpaboTaTh NpeBEHTUBHBIE MEPHI NI
UX TPEIynpexIeHus wWin pemieHus. [lnan, pa3paOoTaHHBI Ha HAYaJbHOM JTare IPOEKTa,
paccMaTpUBaeTCs BCEMH €ro yYaCTHUKAMU KaK PYKOBOJSIIHUNA JOKYMEHT, BBIIIOJHEHUE KOTOPOTO
JIOJDKHO TIPUBECTH K YCIICHTHOMY 3aBEPIICHUIO MPOEKTa. DTOT MEPBOHAYAIBHBIN TUIAH JOJIKEH
MaKCHMaJIbHO TIOJPOOHO OMUCHIBATH BCE ATAIBl peain3anuu npoekra. KpoMe paspaboTku 1uiaHa
MIPOEKTa, Ha MEHEDKEpa JIOKUTCA OOS3aHHOCTh Pa3pabOTKU APYTUX BUIOB IUIAHOB. JTH BUIBI
TUTAHOB KPaTKO onucaHbl B Tabmuie 3.1.

B nuctunre 1 mokasan mpouecc mianupoBaHus co3nanus 110 B Buje mnceBaokona. 371ech
CJIeJIaH aKIEHT Ha TOM, YTO IUIAHUPOBAHUE — 3TO UTEpaLlMOHHBIN nporecc. [lockonbKy B mpoiiecce
BBITIOJIHCHHS TPOEKTAa IOCTOSHHO TIOCTyHaeT HoBas HWHGOpMaNus, IUIaH JODKEH PeryJsspHO
nepecMaTpuBaThCs. BakHbIMH (aKTOpaMu, KOTOpPBIE IOJDKHBI YYHTBIBATHCS MPHU pa3padOTKe
1J1aHa, SBJISIFOTCS (DMHAHCOBBIC M JICIIOBBIE 00s3aTeNIbCTBA OpraHu3anuu. Eciu oHM M3MEHSIOTCH,
9TH U3MEHECHHMSI TAK)Ke JIOJDKHBI HAWTH OTPakeHUE B TUTaHE PadoT.

Tabmuma 3.1 - Buas! manos

Omnucanue

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

IInan
IInan xauecTBa

H  MCPOIIPHUATHA 110 IOAACPIKKEC KadCCTBa

IInan aTTecTanuu

[Iman  ympasnenust | OnUCBIBaET CTPYKTYPY U MPOLIECCHI YIIPAaBICHHS KOH(PUTYypaIien
KOH(urypanuen

[Inan  compoBox- | [Ipeanaraer nan MeponpusTui, Tpedyroumxcs st conpoBoxaeHus [10
nenus [10 B IIPOLIECCE €0 IKCIUTyaTalluu, a TaKXKe pacyeT CTOMMOCTH COIPOBOXK/IE-

HUSI U1 HEOOXOMMBIE JIJISl TOT0 PECypPChI

IIman no ympasie-
HUIO IEPCOHAIOM

OnuceiBaeT MepOINpPUATHS, HANpaBlICHHbIE HA TMOBBIINIEHUE KBalU(uKa-
[IUM YJICHOB KOMaH/bl pa3pabOTUYNKOB

KoHTpoJsibHbIE 0TMETKH 3TaNIOB padoT

Menempkepy Uit opranuzanuu nporecca cosaanus [10 u ynpasineHust UM He00X0AUMA UH-
dopmanusa. Ilockolbky caMO MpOrpaMMHOE OOECIIEYEHHE HEOCSI3aeMO, 3Ta YIpaBICHUYECKas
uHpopMaLUs MOXKET ObITh MOJy4YeHa TOJIBKO B BHUJE JOKYMEHTOB, OTOOpa)KaIOIIMX BBINOJHEHUE
OUEepeHOro dTamna pa3paboTKU MPOrpaMMHOIO Npoaykra. bes atoil nHpopMalum Henb3st CyAUTH O
CTETNEHH TOTOBHOCTH CO37aBaEMOT0 IPOIyKTa, HEBO3MOKHO OLIEHUTH IIPOU3BEICHHBIE 3aTPAaThl WU
U3MEHUTH Ipaduk padoT.

[Ipu nyiaHupOBaHUU IpOLECCA ONPENENSIOTCS KOHTPOJIbHBIE OTMETKH— BEXH, OTMEUAIOIIHe
OKOHYaHHE OIpEeJeNIEHHOro 3Tana padoT. s Kax10i KOHTPOJBHOW OTMETKH CO3/AaeTcsi OTYeT,
KOTOPBIM MPEJOCTaBISAETCSI PYKOBOJACTBY IPOEKTA. DTH OTYETHl HE JOJKHBI OBITH OONBIIMMU
00BEMHBIMU JIOKYMEHTaMM; OHH JIOJDKHBI IOJBOJUTH KpPAaTKUE WTOTM OKOHYAHHUS OTAEIbHOTO
JIOTUYECKH 3aBEPILEHHOr0 3Tana MpoeKTa. JTaroM He MoXeT ObITh, Hampumep, "Hanucanue 80%
KoZa mporpaMM", IOCKOJBbKY HEBO3MOXKHO MPOBEPUTH 3aBEPIICHHE TAKOro "srama'; KpoMme TOro,
nonobHas wuHQOpManMs TNpaKTUYECKH Oecroyiie3Ha ISl YIpaBJICHUs, IIOCKOJIbKY 371eCh He
oTtoOpakaeTcs CBA3b ATOro "yrama" ¢ ApyruMu stanamu cozganus [10.

OOBIYHO 1O 3aBEpIICHWHM OCHOBHBIX OOJIBIIMX OJTaloB, TaKWX Kak pa3paboTka
cneur(uKanuy, MPOEKTUPOBAaHME W T.M., 3aka3zuuky IIO mnpenocTaBisAIOTCS pe3yabTaThl HX
BBIMIOJTHEHUS, TaK Ha3bIBa€Mble KOHTPOJbHBIE TPOEKTHBIE 3JIEMEHTbl. JTO MOXET ObITh
JOKYMEHTalus, MPOTOTUI IMPOTPaMMHOIO IPOAYKTa, 3aKOHYEHHbIe noacucremsl 110 u T.x.
KOHTpOJIbHBIE TIPOEKTHBIE 3JIEMEHTHI, IMpeAocTaBisieMble 3aka3zuuky IIO, Moryr coBmamate c
KOHTPOJIbHBIMH OTMETKaMH (TOYHEe, C pe3yibTaTaMH BBIOJHEHHs Kakoro-nubo srtama). Ho
oOpaTHOe yTBep)KIeHHEe HeBepHO. KOHTpOJbHBIE OTMETKM — 3TO BHYTPEHHHE IPOEKTHBIE



pE3yJbTaThl, KOTOPHIE UCIOJIB3YIOTCS JUIsl KOHTPOJIS 32 XOJIOM BBINOJIHEHMS IPOEKTa, U OHM, KaK
MPaBWIIO, HE MPEOCTABIISIIOTCS 3akazunKy 110.

Jlnist onipeenieHust KOHTPOJIbHBIX OTMETOK Bech mporiece co3nanus [10 gomkeH ObITh pa3ouT
Ha OTJAEJbHBIC JTallbl C YKa3aHHBIM "BbIXoAoM" (pe3yibTaToM) Kakaoro sTama. Hampumep, Ha
pucynke 3.1 mokaszaHbl 3Tamnbl pa3paboTku crenudukanuyd TpeOOBaHHWH B cilydae, KOrjaa JIjs ee
MPOBEPKU HCHOJIB3YETCSd MPOTOTUIl CHUCTEMBI, a TAaK)KE IPEJCTaBICHBI BBIXOJHBIC PE3YJIbTAThI
(KOHTpOJIbHBIE OTMETKM) Ka)J0ro JTama. 3JeCb KOHTPOJIbHBIMU IPOEKTHBIMU 3JIEMEHTaMHU
SIBJISIFOTCSL TPEOOBaHUS U crieluuKaIus TpeOOBaHUMA.
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Pucynox 3.1 - Dramnsl mpornecca pa3paboTKu crieluuKanum

I'padux pador

CocraBienue rpaduka - oJHa U3 CaMBIX OTBETCTBEHHBIX PalOT, BBHIMOIHAEMBIX MEHEIKE-
pPOM HpOEKTa. 3]1eCb MEHEIKEp OLIEHUBACT UIMTEIBHOCTh IPOEKTa, OINpeleNseT Pecypchl, He-
00XOAMMBIC ISl peau3allii OTJCIBHBIX ATANoOB padoT, W MPEACTABISIET UX (ITAIbl) B BHUIE CO-
IJIACOBAHHOW IOCIeN0BaTeabHOCTH. ECiiM AaHHBIA MPOEKT M0J00eH paHee pealin30BaHHOMY, TO
rpa¢uk paboT MOCIEAHErO MPOEKTa MOXHO B3STh 32 OCHOBY ISl JaHHOTO mpoekta. Ho 3atem
clleflyeT Y4ecTb, YTO Ha OTJENIbHBIX 3Talax HOBOTO MPOEKTa MOTYT HCIOJb30BATHCS METOMAbI U
MIOJIXO/IbI, OTJIMYHBIE OT MCIIOJIb30BAaHHBIX PaHee.

Ecnu mpoekt sBiseTcs MHHOBAlMOHHBIM, I€PBOHAYAIbHBIE OLIEHKU JJIUTEIBHOCTH U
TpeOyeMBIX pPECcypcoB HaBEpHsAKAa OyayT CIMIIKOM ONTHMUCTHYHBIMH, Na)KE €CIH MEHEIKep
HOIBITAETCSl MPEAYCMOTPETh BCE BO3MOXHBIE HEOXHAAHHOCTH. C 3TOH TOYKU 3pEHMS MPOEKTHI
co3nanus 10 He oTnmyaroTcs OT OONBIIMX WHHOBAIMOHHBIX TEXHHYECKUX IMPOeKToB. HoBbie
a’poIOPThl, MOCTHI U Ja’ke HOBbIE aBTOMOOWIIM, KaK MPABUJIIO, MOSIBIISIOTCS MO3KE NMEPBOHAYATIBHO
OOBSIBIIGHHBIX CPOKOB HX CIaudl WM TOCTYIJICHHS Ha PBIHOK, YeMy NPUYHHON SBISIOTCS
HEOXHJIaHHO BO3ZHUKIIHME 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, pa30ouBaeTCs Ha OTAEIBHbIC 3TAbl M OICHUBAETCS BpeMs, TpeOyromeecs s
BBITOJIHEHUS Kax10ro dTana. OOBIYHO MHOTHE 3Talbl BBIIOIHIIOTCS NapajuienabHo. ['paduk pabot
JOJDKEH TIpeyCMaTpUBaTh 3TO M PACIPENENATh TPOU3BOJCTBEHHBIE PECYpPCHl MEXAY HHUMHU
HauOosiee onTUMalbHbIM OOpa3oM. HexBaTka pecypcoB JUIsl BBINOJHEHHS KaKOTro-TMOO KpUTH-
YEeCKOTro dTana - 9acTast IPHYMHA 3aJIEPXKKU BBIITOTHEHUS BCETO MPOEKTA.

JUTUTENbHOCTh 3TAllOB OOBIUHO JIOJDKHA OBITH HE MeHbIIe Heenu. Eciu oHa Oyzaer MeHblIe,
TO OK@XETCS HIKE TOYHOCTH BPEMEHHBIX OIIEHOK JTAllOB, YTO MOXET TPUBECTH K YacTOMY
nepecMoTpy rpaduka pabor. Takke 1enecoodbpasHo (B acmeKkTe YIpPaBIEHUS TMPOEKTOM)
YCTaHOBUTh MAaKCHUMAJIbHYIO JUINTEIBHOCTh J3TANOB, HE INpeBbluaronlyro 8 niam 10 Hemens. Ecin
€CTb JTallbl, UMEIOIUe OOJBIIYIO JUIMTEIbHOCTh, UX CIEAyeT pa30uTh Ha 3Tanbl MEHbIIECH IH-
TEJIBHOCTH.

IIpu pacyere ATUTETHLHOCTH TAOB MEHEDKEP JOJDKEH YUUTHIBATh, YTO BHIMOJIHEHHUE JTH000-
ro 3Tana He oboiaerca 6e3 OONbIINX WM MalleHbKUX Mpo0jeM u 3aaepxkek. Pazpaborunku mMoryt
JIOITyCKAaTh OIIMOKM WIJIM 3allep)KUBATh CBOIO pabOTy, TEXHHKA MOXET BBIUTH W3 CTPOS JIMOO
anmapaTHble WJIM MPOTpaMMHBIE CpPeICTBA MOJAEPXKKH Mpoliecca pa3paboTKH MOTYT MOCTYIUTh C
oro3fanveM. Ecii MpOeKT MHHOBAIMOHHBIA M TEXHUYECKH CIIOKHBIA, 3TO CTAHOBUTCS JOTIOJI-



HUTCJIBbHBIM (I)aKTOPOM MOSABJICHUS HCIMPCABUICHHBIX Hp06HeM U YBCIUYCHUA OJIUTCIIbHOCTU
pcaim3anuun MpoOCKTa IO CPaBHCHHUIO C IEPBOHAYAIbHBIMU OLICHKAMMU.

TpedoBanus k 10

JluarpaMmMbl Ipo1ecCOB U BpeMeHHbIe IUarpamMMbl

Y ]

Pacnpenenene Cozaarnue
NeneoHaNg rpadranoa
NG JTANGEM patar 4.

TARACHMBLX
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Pucynoxk 3.2 - Ilpouecc cocraBieHus rpaduka padot

Kpome BpeMeHHBIX 3aTpar, MEHeDKep JOJDKEH PacCUUTaTh APYrHe PecypcChl, HEOOXOIUMbIE
JUISl YCHEUTHOTO BBIMOJIHEHHS Kaxaoro stanma. OcoOblil BHJ pecypcoB — 3TO KOMaHAa pa3pabort-
YHUKOB, MPUBJICYCHHAs] K BBIOJHEHHUIO MPOEKTa. [[pyrumMu BHJaMH PEeCcypcoB MOTYT OBITH HEOO-
X0AMMOE CBOOOJHOE JMCKOBOE MPOCTPAHCTBO HA CEPBEPE, BPEMs HMCHOJIB30BAHHS KaKOTro-JIMOO
CHEeHATBHOTO 000PYAOBaHUS U OI0/KETHBIC CPECTBA HA KOMAHIUPOBOYHBIE PACXObI TIEpCOHaa,
paboTaroIIero HaJl IPOSKTOM.

CymecTByeT Xopoliee SMIMPUIECKOe MPABUJIO: OLEHUBATH BPEMEHHBIE 3aTPaThl Tak, Kak
OyZITO HUYEro HENPEABHICHHOTO U "MIOXOro" HE MOXKET CIIyYUThCS, 3aTEM YBEIHYHUTh 3TH OLICHKU
JUI  y4eTa BO3MOXKHBIX TMpoOsieM. Bo3MOXHBIE, HO TPYJHO MPOTHOZUPYEMBIE MPOOIEMBI
CYIIECTBEHHO 3aBHUCAT OT THIIA U IIAPAMETPOB MIPOEKTA, a TAKXKE OT KBATM(PHUKALUK U ONBITA WICHOB
KOMaHJIbI pa3padoTunkoB. K MCXOMHBIM pacyeTHBIM OIEHKaM peKoMeHAyeTcs nobaBiiatb 30% Ha
BO3MOXHbIE MpoOsieMbl U 3areM eme 20%, 4ToObl OBITH T'OTOBBIM K TOMY, YTO HEBO3MOXKHO
PEIBU/ICTb.

I'paduk paboT 1o mpoeKTy OOBIYHO MPEACTaBISETCS B BUJEC HaOOpa AUarpaMm U rpagukos,
MOKa3bIBAIOUINX Pa30MEHHe MPOEKTHBIX Pa0OT Ha ATaIlbl, 3aBUCUMOCTH MEXIy dTallaMu U pac-
npezieneHne pa3paboTYNKOB 110 ITAIAM.

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 jaumarpamMma OTOOpa)kaeT 3aBMCUMOCTH MEXIY pa3IMYHBIMU JTallaMH MPOEKTa. OTU
JMarpaMMbl MOKHO CO34aThb aBTOMATHYECKM C IIOMOIIBIO IMPOTPAMMHBIX CPEACTB IOIACPKKH
yIpaBJIeHUS] Ha OCHOBE WH(OpPMAIINH, 3aJI0’)KEHHON B 0a3e JaHHBIX NPOEKTA.

PaccmoTpuM aTanbl HEKOEro MpoeKTa, MpeicTaBiIeHHbIe B Ta0l. 2, U3 KOTOPOW, B YaCTHO-
CTH, BUIHO, yTO 3Tan T3 3aBucutr or 3tana T1. OTo 3HauuT, yTo 3Tan T1 HOIKEH 3aBEPLINTHCS
npexzae, yeM HauyHercs atan T3. Hanpumep, Ha 3tane T1 mpoBOAWTCS KOMIIOHEHTHBIM aHAIN3
CO3/aBacMOI0 IPOrPaMMHOTO MPOAYKTA, a Ha 3Tarne T3 — NpOoeKTUPOBAaHUE CUCTEMBI.

Ha ocHoBe npuBeNEHHBIX 3HAYEHWM JUIMTEIBHOCTH 3TAlOB M 3aBUCHMOCTH MEXKIy HUMH
CTPOMTCSl CeTeBOM rpaduk mnociaenoBaTeabHOCTH 3TanoB (pucyHok 3.3). Ha stoM rpaduke BuaHO,
Kakue paboTbl MOTYT BBIOJHATBCA MapajyIeNIbHO, a Kakue JOJKHBI  BBIIOJHATHCS
MOCJIEI0BATENBHO JIPYT 3a JApYyroM. Otambl 0003HaueHbl MNPAMOYrojbHUKaMH. KOHTpoJbHbIE
OTMETKH U KOHTPOJIbHBIE MMPOEKTHBIE 3JIEMEHTHI MOKa3aHbl B BUE OBAJIOB M 0003HAUEHHI (Kak U B
tabn. 3.2) OykBoit M ¢ coOTBeTCTBYIOLIIMM HOMEpOM. /laThl Ha JAHHOW AMarpaMMe COOTBETCTBYIOT
Hayvajy BBIIOJHEHUS 3TanoB. CeTeBylo quarpamMmy cieiyeT YuTaTh clieBa HalpaBo U CBEPXY BHU3.

Tabmuma 3.2 - Dramsl mpoekTa
Oran JmuTenbHOCTD (JTHH) 3aBUCUMOCTh
T1 8
T2 15



T3 15 T1 (M1)
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Pucynok 3.3 - CereBast Auarpamma 3TanoB

Ecnu nnst co3maHusi ceTeBOM JuarpaMMbl  HCIOJNB3YIOTCSI MPOTpaMMHBIE  CPENCTBa
MOAJEPKKH YIIPABIEHUS IPOEKTOM, Ka)KJIbI 3Tall JOJKEH 3aKaHUYMBATHCS KOHTPOJIbHON OTMETKOM.
OuepenHol ATam MOXKET HAa4yaTbCs TOJBKO TOT/A, KOrjaa OyJeT ModydeHa KOHTPOJbHash OTMETKa
(koTOopast MOXKET 3aBHCETh OT HECKOJBKMX IMpealIecTBYOIMX 3TarnoB). [loaTromy B TpeThem
cronbre Tabn. 3.2 mpHUBEICHBI KOHTPOJBHBIE OTMETKH; OHU OYAYT JOCTUTHYTHI TOJBKO TOT/A,
Korjga OyzeT 3aBeplleH 3Tal, B CTPOKE KOTOPOro IOMEIEHAa COOTBETCTBYIOLIAs KOHTPOJIbHAs
OTMETKa.

JIr000i1 3Tan HEe MOXKET HAa4aThCs, IOKA HE BHIMOJIHEHBI BCE TAlbl HA BCEX MYyTAX, BEAYILUX
OT Hayaja npoekTa K JaHHoMy 3Tamy. Hampumep, stan T9 He MokeT HauaThCsl, IOKa He OyayT 3a-
BepiueHbl 3tanel T3 u T6. OTMeTHM, 4TO B JaHHOM Cily4ae JOCTUKEHHE KOHTPOJIbHOU OTMETKH M4
TOBOPHUT O TOM, YTO 3TH ATAIbI 3aBEPILICHBI.

MuHuManbHOE BPEMsI BBIIIOJHEHHUS BCErO MPOEKTa MOXHO paccunuTaTh, IPOCYMMHUPOBAB B
CETeBOM JuarpaMMme JJIMTENbHOCTH O3TalloB Ha CaMOM JUIMHHOM NyTH (AJIMHA TYTH 3]1eCh
U3MEpSETCSl HE KOJMYECTBOM OSTAllOB Ha IyTH, a CYMMAapHOW JUIMTEIBHOCTBIO ATHX 3TaIlloOB) OT
Hayaja IpoeKTa 0 ero OKOH4YaHUs (3TO TaKk Ha3bIBAEMbIN KPUTHUECKHUH MyTh). B Hamem ciyuae
IPOJIOJDKUTENBHOCTh MpoekTa cocraBiger 11 Hemens wnm 55 paboumx auedd. Ha puc. 3
KPUTHYECKUM MyTh MOKa3aH 0oJjee TOJCTHIMH JUHHUSAMH, YeM OCTallbHble MyTH. Takum oOpaszom,
o0I11ass MPOJIOJKUTENBHOCTh pealln3allii MPOEKTa 3aBUCUT OT 3TAloB PadOT, HAXOAAILIMXCS Ha



KpuTHdeckoM mytu. JlroGas 3amepikka B 3aBEpIICHUH JIOOOrO dTama Ha KPUTHYECKOM MyTH
MPUBENET K 3aJIeP’KKE BCETO MPOEKTA.

3ajepKKa B 3aBEPIICHUM STaloOB, HE BXOASAMIMX B KPUTUYECKUM MyTh, HE BIUSAET Ha
MPOJOHKUTEILHOCTh BCETO MPOEKTa J0 TeX MOp, MOKa CyMMapHas JUIMTEIbHOCTh 3THUX 3TAIoB (C
YUTOM 3aJiep)KeK) Ha KaKOM-HHOyIb ITyTH HE TMPEBBICUT MPOJOIKUTEILHOCTH padoT Ha
kputndyeckoM nytu. Hanpumep, 3anepxka stana T8 Ha cpok, MmeHbinii 20 qHEN, HUKaK HE BIUSAET
Ha OOIIyI0 MPOAOJDKUTENBHOCTh NpoekTa. Ha puc. 3.4 mpencraBieHa BpeMeHHas IuarpaMma, Ha
KOTOPO# MMOKa3aHbl BO3MOXKHBIE 33JIEP>KKHU Ha Ka)KI0M JTarle.
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Pucynok 3.4 - BpemenHas auarpamma JUIMTEIEHOCTH 3TAIlOB

CereBass auarpamMma IO3BOJSET YBUIETh B 3aBUCHMOCTH OSTallOB 3HAYMMOCTh TOTO WU
WHOTO JTama Ui pealn3allii BCEro MPOeKTa. BHUMaHWE K dTamaM KPUTHIECKOTO MYTH YacTo
MO3BOJIIET HAMUTH CIIOCOOBI MX U3MEHEHUS C TE€M, YTOOBI COKPATUTH JIUTEILHOCTh BCETO MPOEKTA.
MeHemKepsl UCTIONB3YIOT CETEBYIO TUArpaMMy JUIsl pacripeieieHus: padoT.

Ha puc. 3.5 nokazano apyroe npeacraBineHue rpaduka padbor. ITo BpeMeHHas AuarpaMmMa
(vHOT]A Ha3bIBaeMas MO UMEHHU ee m3o0peraresns auarpammoin ['aHTTa) MOXET OBITH MOCTpOEHA
MPOrPaMMHBIMH CPEJCTBAMH MOAJEPKKH Tporecca ynpasieHus. OHa MOKa3bIBaeT JAIUTEIBHOCTh
BBITIOJTHEHMSI KaXJOr0 JTalma W BO3MOXKHBIE HX 3aJepKKd  (TIOKa3aHbl  3aTCHCHHBIMHU
MPSIMOYTOJIBHUKAMH), a TaKKe JaThl Havyalla U OKOHYAHMS Ka)XJO0ro dTama. JTambl KPUTHUECKOTO
MyTH HE WMEIOT 3aTCHCHHBIX NPSIMOYTOJHLHUKOB; 3TO O3HAYAaeT, YTO 3aJI[epPKKa C 3aBEpIICHUEM
JAHHBIX 3TATMOB MPUBEET K YBEIHMUYEHHUIO JUTUTEIHHOCTH BCETO MPOEKTA.

[TomoOHO pacripe/iesICHHI0 BPEMEHU BBITIOJHEHHS 3TAIllOB, MEHEDKEP JIOJDKEH PacCUUTATh
pacmpezieieHue pecypcoB MO dTamaM, B YaCTHOCTH Ha3HAYHMTh MCIIOJHUTENEH Ha KaxAbld dTam. B
TabJy. 3.3 MpUBEACHO pacmpesesieHue pa3pabOoTUNKOB HA KaXKJIbIM ATall, MPEICTABICHHBIA Ha PUC.
3.5.

Tabmuma 3.3 - PacnipesiesieHne UCTIOTHUTENEH 110 dTarmam

Oran Hcnonuurens
T1 ket



T2 AHHa

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

[IpuBenenHas Tabnuna MOXeT OBITh HCIOJb30BaHa MPOTPAMMHBIMH  CPEICTBAMU
NONJEPKKM IIpolecca YIpPaBJIEHUS JJIi IIOCTPOEHUS BPEMEHHOW JAMarpaMMbl 3aHATOCTU
COTPYIHUKOB Ha ONpENENICHHBbIX 3Tamax pabor (puc. 5). Ilepconanm He 3aHAT B paboTe Haj
IIPOEKTOM BCE BPEMsI €ro peain3aluy. B TedeHue nepuoa HE3aHATOCTU COTPYIHUKHU MOTYT OBIThH B
OTIIyCKe, padoTaTh Ha/l APYTUMHU IPOEKTaMU, IPOXOAUTH 0OYUYEHHUE U T.JI.
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Pucynok 3.5 - BpemenHas auarpamma pacrpeesieHus: pabOTHUKOB IO ATaram

B Oonpmux opraHuzanmusx OObIMHO paboOTaeT MHOrO  CHEIHAIMCTOB, KOTOpBIE
3aJeiCTBYIOTCS B IpOEKTe MO Mepe HeobxoaumocTu. KoHeuHo, Takoil MoJaxoa MOXeT co34aTh
OTIpeNieIeHHbIe TIPOOJIEMBI /I MEHEDKEpPOB IMpOeKToB. Hampumep, eciu cHenuanucT 3aHsAT B
IPOEKTe, KOTOPBIN 3aIep>KUBAETCS, 3TO MOXKET CO3/1aTh MPSMBIE CI0XKHOCTH Ul IPYTUX MPOEKTOB,
TJIe OH TaK)Ke JOJDKEH Y9acTBOBATh.

IlepBoHauanbHbli rpaduK paboT HEM3OEKHO COACPKUT KaKHEe-HUOYIb OIIMOKH MM HEJO-
pabotku. [lo Mepe peanuzamyu NMPOEKTa PACCUUTAHHBIC OICHKH [UIMTEILHOCTH BBITOIHEHHUS
ATANoOB Pa0OT JOJDKHBI CPaBHHUBATHCA C pEabHBIMU CPOKAaMH BBINMOJIHEHHUS 3THUX 3TanoB. Pe-
3yJIbTaThl CPAaBHEHHS JOJDKHBI HCIOJB30BATHCS B KadecTBE OCHOBBI JUISI NEpEeCMOTpa Tpaduka
paboT eme He pealn30BaHHBIX ATANOB MPOEKTa, B YACTHOCTH I TOTO, YTOOBI ITOTBITATHCS
YMEHBUIUTh JIUTEIBHOCTh 3TAllOB KPUTHYECKOTO ITYTH.

YupasJjieHue pucKamMmu

BaxcHoit yacTbio paboThl MEHEKEpa MPOEKTa SBIISETCS OIIEHKAa PUCKOB, KOTOPhIE MOTYT TO-
BJIMATH HA Tpaduk pabOT MM Ha Ka4eCTBO CO3/1aBAEMOr0 IPOrPaAMMHOIO IMPOAYKTa, U pa3paboTka
MEpONPHUATHIA N0 NPEAOTBPALICHNUIO PUCKOB. Pe3ynbTaThl aHaan3a pUCKOB JOJKHBI OBITH OTpake-



Hbl B IulaHe mpoekTta. OmpezneneHre PUCKOB M pa3paboTKa MEPONPUSATHH MO YMEHBLICHHIO HX
BJIMSTHUSL Ha X0/ 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
peanu3yeTcsi MporpaMMHBIN MPOEKT. BMecTe ¢ TeM MHOTHE THIIBI PUCKOB CIIOCOOHBI MOBIIUATH Ha
JM00bIE MPOrPaMMHBIC TTPOCKTHI, 3TH PUCKHU MIPUBEJCHBI B Ta0. 3.4.

Tabnuna 3.4 - Bo3aMokHBIE PUCKH TPOTPAMMHBIX IIPOEKTOB

Puck Tunel pucka Onucanue pucka
TexyuecTpb Puck ans npoekra OmnbITHBIE Pa3pabOTYMKKM MOKHIAIOT MPOEKT A0
pa3paboTINKOB €ro 3aBepIICHUs
N3menenue B | Puck ans npoekra Opranu3anus MEHs€T CBOM IPUOPUTETHI B
yIIpaBICHUN yIIpaBJIEHUH IPOECKTOM
Oopranu3ainuei
HerotoBHocTh Puck ans mpoekra AnmapaTHbIe CPEICTBa, KOTOPbIE HEOOXOJUMBI
annapaTHbIX CpE/CTB JUId TIPOEKTa, HE MOCTYIWJIM BOBpPEMs WIH He
TOTOBBI K 3KCILTyaTalluu
W3menenue Puck s npoekra u | [losBnenue 00J1bLIIOTO KOJINYECTBA
TpeOoBaHU ISt HETIPE/IBUJICHHBIX M3MEHEHUH B TPeOOBaHUSX,
pa3pabarbiBaeMOro | MpeabsBIAEMBbIX K pazpabarbiBaemomy 10
MPOIYKTA
3anepxka B | Puck mis npoekra u | Cnenudukaniy  OCHOBHBIX  HMHTep(eicoB
pa3pabotke ISt HOJICHCTEM HE TOCTYIIJIM K pa3paboTyhkam B
crienupuKaum pa3pabaTbIBa€MOTr0 | COOTBETCTBUU C rpauKkoM padoT
MPOIYKTA
Henoouenka pasmepa | Puck s mpoekra u | Pa3mep  cuCTEeMBl  3HAYUTENBHO  MPEBBICHI
pa3pabaTbIBaeMOii IS [EPBOHAYAIIBHYIO OLIEHKY
CUCTEMBI pa3pabarbiBacMOro
IPOAYKTA
Henocrarounast Puck st | CASE-cpenctsa, npeaHa3HauYCHHBIE TUTS
spdextuBHOCTE CASE- | pa3pabaTeiBaeMoro | MOJIEPKKM  MpPOEKTa,  OKa3aluCh  MEHee
CPEJICTB MIPOJTYKTa 3¢ (HEeKTUBHBIMU, YEM OKUJAIOCH
W3menenus B | busnec-puck OcHOBHBIE TEXHOJIOTUH MOCTPOCHHUS
TEXHOJIOTUU MIPOTPaMMHOM CHCTEMBI 3aMEHSIOTCSI HOBBIMU
pazpabotku 110
[losiBnenne buznec-puck Ha pelHKE DporpaMMHBIX IPOIYKTOB 10
KOHKYPHPYIOLIETO OKOHYaHUs IPOeKTa MOSIBUJIACh
IPOTPaMMHOTO KOHKYPHUPYIOIIAs IIPOTrpaMMHasi CHCTEMa
IPOAYKTA

YOpoumieHHO pPHUCK MOXKHO TIOHUMaThb Kak BEpPOSITHOCTh MPOSBIEHUS KaKUX-THOO
HEeOJIaronpusATHBIX OOCTOSTENBCTB, HErATUBHO BIMSIOIIMX HA pealu3aluio mpoekTta. Pucku moryr
yrpoXkaTh MPOEKTY B ILEJIOM, CO3JaBa€MOMY IPOTrPAMMHOMY HPOAYKTY WM OpraHU3aluu-
pa3paboTurKy. MOXKHO BBIIEIUTh TPU THUIIA PUCKOB.

1. Pucku 1u1s mpoekTa, KOTOpbIE BIUAIOT Ha rpaduk paboT UK pecypchbl, HEOOXOAUMBIE NS
BBITIOJTHEHMSI IPOEKTA.

2. Pucku ans pa3pabaTeiBaeMoOro MpOYyKTa, BIUSIONINE Ha KAYECTBO WIIM MTPOU3BOIUTEIb-
HOCTh pa3pabaTbIBAEMOI0 MPOrPaMMHOTO IPOAYKTA.

3. busHec-pucKH, OTHOCSIIUECS K OpTaHU3aluU-Pa3pabOTYNKY MU TIOCTABIIUKAM.

KoHeuHo, 3TH TUIIBI PUCKOB MOTYT Iepecekarbest. Hanpumep, eciau onbITHBINA TPOrPaMMHUCT
HNOKHMJIAeT MPOEKT, TO OyIeT PUCKOM JJs NPOEKTa (IMOCKOJBbKY 3aJep)KUBAETCA CPOK CHadu
TFOTOBOTO TPOJIYKTa), PUCKOM [UId MpOAYKTa (TaK KaK HOBBIH HPOTPaMMHUCT, 3aMEHUBIIMN
VILIEIIEr0, MOXET 0Ka3aThCs HE CIMILIKOM OIBITHBIM U ClielaTh OIIMOKU B IIporpaMMe) U OusHec-




pHCKOM (TIOCKOJIBKY 3aJiepKKa JaHHOTO IPOEKTa MOXKET HEeraTHMBHO MOBIUATh Ha Oyaymiue
JIEJIOBbIE KOHTAKThI MEXKIY 3aKa34MKOM U OpraHu3aueii-pa3paboTIuKOM).

Cxema mporiecca ynpaBlieHUsl pUCKaMu TToKa3aHa Ha puc. 3.6. DTOT mpoiecc COCTOUT U3 de-
TBIpEX CTaJuH.

1. Onpenenenne  puckoB. OnpepensaiOTCs BO3MOXKHBIE PUCKH Uil MPOEKTa,  JUIst
pa3pabaThiBa€MOro MPOIYKTa U OM3HEC-PUCKH.

2. Amamu3  puckoB. OLeHMBAeTCS BEPOSTHOCTh M IOCIEIOBATEIBHOCTh  IMOSBICHUS
PHUCKOBBIX CUTYaI[Hil.

3. IlnanupoBanue puckoB. [lnaHUPYIOTCS MEPONPHUATHS MO0 MPEAOTBPAILICHUIO PHUCKOB HITH
MUHUMU3ALUU UX BO3JCHCTBUS Ha MPOEKT.

4. MoHUTOpUHT pUCKOB. IlocTOSIHHOE OlLleHMBaHUE BEPOSTHOCTEH PUCKOB M BBIIOJIHEHHE
MEPONPUITHIA [0 CMSTYSHUIO TOCIEICTBUN MPOSBICHHS PUCKOBBIX CUTYaIUH.

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 ynpaBneHus: puckamu

HpOHGCC YIIpaBJICHUA pUCKAMH, KaK WU APYTUC€ MPOUECCHI INIAaHUPOBAHUA, SABIACTCA HUTC-
pallOHHBIM, BBIIIOJHACMBIM B TCUYCHHUC BCCI'O CpPpOKa pcalv3allud IIPOCKTA. CuHayana pa3pa6a-
TBIBAIOTCA ILIAHBI YIPABJICHUA PUCKAMHU, 3aTEM IIOCTOSAHHO OTCICKUBACTCA CUTyalluss BOKpPYT
peaiu3anuu IIPOCKTaA. HpI/I MOCTYIICHUHA HOBOU I/IH(bOpMaI_[I/II/I O BO3MOJXHBIX PHCKax 3aHOBO
IMPOBOAUTCA aHalIu3 PUCKOB U IMEPBOCTCIICHHOC BHHUMAHHUEC YACIISACTCA HOBBIM PHCKaM. IIo MCpC
MOCTYIIJICHU HOBOM HH(bOpMaL[I/II/I TaKXKC U3MCHAKOTCA ITJIaHBI MepOHpI/IHTI/Iﬁ 10 MPCAOTBPAIICHUTO
N CMATYCHHIO PHUCKOB.

Pe3y.]'ILTaTBI nmponecca ynpabJI€HUS pPUCKAMU JOKYMEHTUPYIOTCA B BUJC IIJIAHOB YIIPABJICHUA
PUCKAMH. Onu AOJDKHBI BKJIKOYATH OIMMMCAHUE BO3MOYKHBIX MPOCKTHBIX PUCKOB, UX dAHAJIW3 U IIC-
pCYCHb MepOHpHﬂTHﬁ, HCO6XOI[I/IMLIX AJId yIIpaBJICHUS PUCKAMH.

OnpenesieHne pucKoB

OmnpeneneHue puckoB — MepBas CTaaus Mpolecca yrnpaBieHus puckamu. Ha sToit cranuun
OTIHCBIBAIOTCSl PHCKH, KOTOPBIE MOTYT IIPOSIBUTHCS TP PeaTM3aliy MpoeKkTa. B mpuHIune Ha sTon
CTaJuM HE [JOJUKHA OLEHHMBATHCA BEPOSTHOCTb M 3HAYMMOCTb PHCKOB, HO Ha IPaKTHKE
MaJIOBEPOATHBIE PUCKU C HE3HAUUTEIbHBIMU MOCIIEICTBUAMU OOBIYHO OTOPACHIBAIOTCS CPa3y.

OmnpeneneHne pUCKOB MOXET BBIMOIHATHCS B PeXKUME KOMaHIHOW pabOoThI ¢ CIOIb30BAHU -
eM mojxoja "Mo3roBoi mTypM" JIMOO OCHOBBIBATHCS Ha OIbITE MeHekepa. [Ipu ompeneneHun
PHCKOB MOYKET ITOMOYb MPUBECHHBIN HUKE CIIMCOK BO3MOXHBIX KaTEerOpuil pUCKOB.

1. Texnonornvyeckue pucku. [I[porcTeKaroT W3 MPOrpaMMHBIX M allapaTHBIX TEXHOJOTHH,
Ha OCHOBE KOTOPBIX pazpabaThIBaeTCs CUCTEMA.

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

3. OpranuzanuoHnele pucku. [IporcTekaroT U3 OpraHU3alMOHHOIO OKPYXKEHHSI, B KOTOPOM
BBITOJIHSETCS TPOEKT.

4. NuactpymenTanbHble pucku. Ces3anbl ¢ ucnonb3yembiMu CASE-cpenctBamMu u 1pyrumu
CpeACTBaMu MOJAEPKKHU nporuecca cozganus [10.

5. Pucku, cBsA3aHHBIE C CHCTEMHBIMH TpeOoBaHUSAMU. [IpOSBISIOTCS NpU H3MEHEHUH
TpeOoBaHUl, NpeAbIBIAEMBIX K pa3padaThiBa€MOM CHCTEME.



6. Pucku onenuBanusi. CBsi3aHbl C OIICHUBAHUEM XapAaKTEPUCTHK NMPOTPaMMHON CHCTEMBI
pecypcoB, HEOOXOAUMBIX JUIsl peaTU3ally IPOCKTa.

B tabn. 3.5 mpeacraBieHbl HEKOTOPBIE MPUMEPHI, OTHOCAIIMECS K KaXKIOW M3 OMHCAHHBIX
KaTeropui puckoB. Pe3ynbTaToMm 3Tana onpeaeaeHus puckoB OyIeT AJIUHHbBIN CIMCOK BO3MOKHBIX
PHCKOB, KOTOpBIE MOTYT TOBJHATH Ha pa3pabaThIBa€Mblii MPOTPAMMHBIN MPOAYKT, MPOCKT WU
OpraHu3aluIo-pa3padoTyMKa.

Tabmuma 3.5 - Kareropun puckon
Kareropus puckos [Ipumeps! puckoB
TexHonornyeckue pucku ba3za maHHBIX, KOTOpasi UCIHOJB3YETCS B MPOrPAMMHON CUCTEME,
He obecrieunBaeT 00pabOTKY 0KHUIaeMOT0 00beMa TpaH3aKIIUA.
[TporpaMMHBIE KOMIIOHEHTBI, KOTOPBIE MUCTIOIB3YIOTCSI TTOBTOPHO,
UMEIOT Je(eKThl, OrpaHUYMBaAIONIME MX (DYHKIHMOHAIBHBIE BO3-

MO>KHOCTH
Pucku, CBSI3aHHBIC c | HesosmoxkxHo  momoOpaTh  pabOTHMKOB  C  TpeOyeMbIM
[IEPCOHAIIOM poheCCUOHATTLHBIM YPOBHEM.

Benymwmii paspabotunk 3a00en B caMoe KpUTHIECKOE BPEMS.
HeBo3MoxHO oprann3oBaTh HEOOX0MMOE OOYUEHHE ITepCOHaIa
OpraHu3aoOHHbIE PUCKH B opranuzanuu, BeimonHsrome pazpadorky 10, mpousomnuia pe-
OpraHu3aiysi, B pe3y/lbTaTe Yero W3MEHWIHCh IPUOPUTETHI B
YIIPABJICHUU ITPOCKTOM.

@duHAHCOBbIC 3aTPYAHECHUSI B OPraHU3AIMH MIPUBEIH K YMEHBbIIIE-
HUIO OFOJKETa MPOEKTa

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

CASE-cpenctBa HEBO3MOXHO HMHTETPUPOBATh C  JIPYTHMH
CpPEJICTBAMU IOJJICPIKKU POSKTA

Puckn, CBS3aHHBIC ¢ | U3meHeHus tpeOoBaHUI NPUBOIAT K 3HAUYUTENIbHBIM MOBTOPHBIM
CHUCTEMHBIMHU TPEOOBaHUAMHU | TEMHBIMU TpeOOBaHUSIMU paboTaM MO NPOEKTUPOBAHUIO
CUCTEMBI.

HepBOHa‘laﬂbHa}I HCUYCTKasA (I)OpMy.]'IPIpOBKa MOJB30BaATCIBCKUX
Tpe60BaHI/II\/JI MMpHUBCJIa K 3HAYUTCIIbHBIM W3MCHCHUAM CHCTCMHBIX
Tpe60BaHHfI, MMPOSABUBHINXCA Ha TO3JHUX CTAAUAX p33pa60TKI/I

MIPOEKTa

Pucku onenuBanus Henoonenku BpeMeHH BBINIOJHEHUS IPOEKTA.
CkopocTh BbISIBIEHHS J1€(DEKTOB B CUCTEME HHUXKE paHee
3aIJIAaHUPOBAHHOM.
Pa3smep cucTeMbl 3HAUUTEIBHO IMPEBBINIAET [EPBOHAYAIBHO
paccYMTaHHBIN

AHaJIN3 PUCKOB

[Ipu ananu3ze i KaKJ0TO ONPEIEICHHOTO PUCKa MOACUUTHIBAETCS BEPOSITHOCTH €ro Mpo-
SBJICHUS U yliepO, KOTOPBI OH MOXKeT HaHecTU. He cymiecTByeT MpocThIX METO/A0B BBITOJHEHHS
aHaJIM3a PUCKOB — B 3HAYUTENILHON Mepe OH OCHOBAaH HAa MHEHUU U OMNbITE MeHemkepa. MoxHO
IIPUBECTH CJIEIYIOIIYIO IIKAITY BEPOSATHOCTENH PUCKOB U UX MOCIEICTBUM.

BeposiTHOCTh puCKa cuMTaeTCsl OUeHb HU3KOM, eclii OHa uMeeT 3HadeHue Menee 10%; Huz-
KoM, ecnu ee 3HaueHue ot 10 mo 25 %; cpenneit npu 3HayeHusix oT 25 10 50%; BBICOKOM, eciiu
3HaueHue kosednercs ot 50 10 75%; o4eHb BBICOKOU MPH 3HaueHUsAX 6omee 75%.

Bo3MoHBIN yi1epd OT pUCKOBBIX CUTYAIM MOXKHO MOJPA3JeUTh HA KaTacTpopUIeCKHid,
CEPBE3HBIN, TEPIIMMBIA U HE3HAYUTEIIbHBIN.

PesynbpTaThl aHanaM3a pUCKOB JOJDKHBI OBITH IPEACTABJICHBI B BUJIE TAOJIUIBI PUCKOB, YIOPS -
JOYCHHBIX TI0 CTENEHH BO3MOXKHOTO yimiep6a. B Tabn. 3.6 mpuBeneH yMOpsSIOYCHHBIH CIUCOK
PHCKOB, OITUCAHHBIX B Tabi. 3.5; TaM e yKa3aHbl BEPOSATHOCTU 3TUX PHCKOB. 37€Ch BEPOSITHOCTU



PUCKOB U CTeneHb ymepba OT HUX YyKa3aHbl MPOU3BOJIbHO. Ha mpakTWke AN MX OmpeeNieHus
HeoOXxoauma mospoOHas MH(opMalus o MmpoekTe, TexHojoruu co3nanus [10, komaHme paspa-
OOTYHMKOB ¥ O CAMOM OpPTaHU3AIHH.

Tabmuma 3.6 - Circok puCKOB MOCIIe TPOBEACHHS UX aHATIU3a

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

HeBo3MoxxHO mono0OpaTth pabOTHUKOB ¢ TpeOyromumces Bricokas Karactpoduueckas
pohecCHOHALHBIM YPOBHEM

Benymmuii paspaborunk 3abonen B camoe kputuueckoe Cpemnss Cepbesnas

BpeMsi

[IporpaMMHbIe KOMITOHEHTBI, HCIIOJIb3yeMble MOBTOpHO, CpemHss CepnesHas

UMEIOT 1e(DeKThI, OrpaHMYMBAIOIINE UX (PYHKINOHATIbHbIC

BO3MOXKHOCTH

W3meHenus TpeOOBaHMI NPUBOIAT K 3HAYMTENbHBIM CpemHss Cepbesnas
MOBTOPHBIM PabOTaM IO MPOSKTUPOBAHUIO CUCTEMBbI

B oprammszamum, BemonHstomed —paspadorky I1O, Brwicokas Cepbesnas

NpOM30IIUIa  pEOpraHM3anus, B  pe3yabTare  4Yero
W3MEHUIINACH IIPUOPUTETEI B YIIPABICHUH IIPOEKTOM

baza nanHbIX, KOTOpas HCHOJIbB3yeTca B mporpammHoi CpemHsis CepnesHas
cucreMe, He obecneunBaeT o0O0pabOTKY OXKHUIAEMOT0

o0beMa TpaH3aKIui

Henoouenku BpeMeHU BBINOJIHEHUS MTPOEKTA Bricokas Cepbesnas
CASE-cpencTBa HEeBO3MOXXKHO MHTEIPUPOBATH C APYruMU  Bricokas Tepnumas
CpPEACTBAMU MOAEPKKH IMPOEKTA

[TepBoHauanbHast HEueTKast dbopmynuposka Cpennsis Teprniumast

10JIb30BATEIbCKUX TPEOOBAHUM MTPUBENA K 3HAUUTEIbHBIM
U3MEHEHHUSM CHUCTEMHBIX TpeOOBaHMM, MPOSBUBLIMXCS Ha
NO3JHUX CTAUAX pa3pabOTKU IPOEKTa

HeBo3MoxxHO opranuzoBath HeoOxoaumoe obOyuenue CpenHsis Tepnumas
IIepCoHalIa

CkopocTb BbIsiBICHUS Ae(eKToB B cucteMe HUke paHee CpemHss Tepnumas
CIJTAHUPOBAHHOMN

Pa3mep cucteMbl 3HAUMTEIBLHO NPEBBINIAECT IEpBOHA- Bricokas Tepnumas
YaJbHO PACCYMTAHHBIN

[Tporpammusbiii kopn, reHepupyemsbiiit CASE-cpeactBamu, Cpemnusis He3nauutenbnas
Hea(p(eKTUBEH

KoHeuHo, Kak BEpOSTHOCTh PUCKOB, TaK M BO3MOKHBIN YyIIepO OT HUX JOJDKHBI IepecMar-
pUBaThCs NPU MOCTYIUIEHUU JOIOJIHUTENbHON HMHPOpMAIMU 00 3TUX pUCKaX MU MO MEpe peaiu-
3allMd MEpPONPUATHHA MO ynpaBieHHo UMHU. [lo3ToMy momoOHbIe TaOIUIBI PUCKOB JOJDKHBI I1€-
peaenbIBaThCS Ha KaXA0W UTEepalli IIPOLIeCcCa YIIPABICHUS PUCKAMH.

ITocne mpoBeneHMs aHaIM3a PUCKOB ONpEAEISAIOTCS Hanbosee 3HAYUMble PUCKH, KOTOPbIE
3aTeM OTCIIEKUBAIOTCS Ha IMPOTSKEHUU BCEro CpoKa BBINOJHEHUS MpoekTa. OmpeneneHue 3THX
3HaYMMBIX PUCKOB 3aBHCUT OT UX BEPOSTHOCTEH M BO3MOXHOrO ymepba. B olmiem ciyuyae Bceraa
OTCIIC)KMBAIOTCSI PUCKU C KaTacTpO(PUUECKUMHU IOCIEICTBUSAMHU, a TAKKE PUCKU C CEPbE3HBIM
yiepOooM, 3HaueHHE BEPOSITHOCTH KOTOPBIX BBIIIE CPEIHETO.

B HEKOTOpBIX CTATBhSIX PEKOMEHIYETCS ONpPENEauTh U OTCiexuBaTh "10 BepXHHUX' 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. bousbIlIOE KONMMYECTBO OTCICKHUBAEMBIX PHCKOB MOTPeOyeT OrpOMHOIO
KoJinyecTBa cobupaemoil mH(popmarnuu. M3 crnucka pHcKOB, MpeIcTaBIeHHbIX B Tabn. 3.6, s



MOHHTOPHHTA CIEAYeT OTOOpaTh T€ PUCKH, KOTOPHIE MOTYT MPHUBECTH K KAaTacTpOoQUUECKHM U
CEPHE3HBIM MOCIICICTBHSIM JIJISI BAIIIETO MPOEKTA.

[InanupoBaHue pUCKOB

[InanupoBaHue 3aKJIIOYAETCS B ONMPEICICHUU CTPATETHH YIPABICHUS KaXKJIbIM 3HAYMMBIM
PUCKOM, OTOOpAaHHBIM JJIi MOHHUTOPUHTA TIOCTE aHAJIM3a PHUCKOB. 3/1eCh TAK)KE HE CYIIECTBYET
OOIIENTPUHATHIX TTOIXO0I0B I pa3pabOTKHU TaKUX CTPATETHM — MHOTOE OCHOBBLIBAETCS Ha "dyThe"
U ONBITe MEHemIKepa mpoekra. B Tabm. 3.7 mMOKa3aHbl BO3MOXHBIC CTpPATETUU YIPABIICHHS
OCHOBHBIMH PUCKaMH, IPUBEACHHBIMH B Ta0JI. 3.6.

Tabnuna 3.7 - CtpaTteruu ynpaBiieHUs] pUCKAMH

HEKBaU(UIIUPOBAHHOTO
nepcoHalia

Puck Crparerus

®unaHcoBble TpobaeMsl | [IoAroToBUTh KpaTKUM IOKYMEHT ISl PyKOBOJCTBAa OpraHU3allUH,

OpraHu3aluu MIOKA3bIBAIOLIUI BaXHOCTh [JAHHOTO TPOEKTa Ul JIOCTHKEHUS
(MHAHCOBBIX LieNel OpraHu3alu

[TpoOnembl [Ipenynpenuts 3aka3uuka O MOTEHIUAIbHBIX TPYAHOCTSIX U

BO3MOXXHOW 3aZiepKKe MPOEKTa, PacCCMOTPETh BONPOC O TMOKYIKE
KOMITOHEHTOB CHCTEMBbI

bone3nu InepcoHalia

PeopranmnzoBath paboTy KOMaHABI pa3paOOTYMKOB TakuM 00pa3om,

9TOOBI 0053aHHOCTH U paboTa YWICHOB KOMAaH/bI MEPEKPHIBAIN JAPYT
Jpyra, BCIEACTBHUE 3TOr0 pa3pabOTUYMKU OyqyT 3HATH U MOHUMATh
3a/1a4M, BBIOJIHAEMbBIEC JPYTMMU COTPYIHUKAMHU

3aMEHUTh MOTEHIHUAIbHO JAE(PEKTHbIE CUCTEMHbIE KOMIIOHEHTBI
MTOKYITHBIMU KOMIIOHEHTaMHU, FapaHTUPYIOUIMMH KaueCTBO pabOThI
[lonmbiTatecst  ompenenuts  TpeOOBaHUs, Haubojee  BEpPOATHO
[10/IBEPKEHHbIE U3MEHEHUSIM; B CTPYKTYpE CUCTEMBI HE OTOOpaxarhb
JeTalbHYI0 MH(pOpMaIio

JedexTHbie CUCTEMHbIE
KOMITOHEHTBHI
W3menenus TpeboBaHUi

Peopranusarus [TonroToBUTh KpaTKUil JOKYMEHT ISl PYKOBOJCTBA KOMITAHUH,
KOMITaHUH- MOKA3bIBAIONIUN BaXHOCTh JAHHOTO TIPOCKTA JUIS JIOCTHIKCHUS
pa3paboTunKa (MHAHCOBBIX IIEJICH KOMITAHUN

Henocrarounas PaccMoTpeTh BO3MOKHOCTH IMMOKYIKH 00JIee MPOU3BOIUTEIIBHON 0a3bI
MPOU3BOTUTENHEHOCTD JaHHBIX

0asbl JaHHBIX

Henoonenku  BpemeHu | PaccMoTpeTh BOMpoc O TOKYNKE CHCTEMHBIX KOMIIOHEHTOB,
BBITIOJTHCHMSI IPOCKTA HCCIEN0BATH BO3MOKHOCTB HCIIOJIb30BaHMS reHepaTopa

ITPOrpaMMHOT0 KOJ1a

CymiecTByeT Tpu KaTEropuu CTpATEruil yIpaBlieHNs PUCKaMHU.

1. Ctpaterun npenoTBpaiieHusi puckoB. COrNIacCHO 3THM CTPATETusM CleAyeT MPOBOAMUTH
MEpPOIPUATHSI, CHHKAIOLINE BEPOATHOCTb MPOSBICHUS PUCKOB. [IpumMepoM MOXKET CIyKUTh
CTpaTerusi UCKIIOYEHUs TOTEHIIMATIbHO J1e(EKTHBIX KOMIIOHEHTOB, ONMCaHHas B Tabi. 3.7.

2. MUHMMU3aIMOHHBIE cTpaTerud. HampaBiieHsl Ha yMEHbBIIEHHE BO3MOXHOTO yiiepOa oT
puckoB. IlpuMepom cioyXHUT cTpaTerus yMeHbIIEHUs yiiepba oT OO0Jie3HH YJIEHOB KOMAaH/]IbI
pa3paboTunkoB (cM. Tad. 7).

3. Ilnanuposanue "aBapuitHbIX" cutyaruii. COrilacHO 3TUM CTpaTerusM HEOOX0AUMO UMETh
IUTaH MEPOTNPUATUH, KOTOPBIE CJIENyeT BBINOJHUTH B Cllydae MPOSIBICHUS PUCKOBOM cuTyauuu. B
Tabn. 3.7 3TO cTpaTerusi NOBEJCHUs NMPH BOSHUKHOBEHMM (PUHAHCOBBIX MPOOJIEM Y OpraHu3aluu-
pa3zpaboTuuKa.

MoOHUTOPHHI PHCKOB

MOHHMTOPUHT PUCKOB 3aKJIIOYaeTCs B PETYISIPHOM II€pecueTe BEPOSITHOCTEH PHUCKOB H
yiep6a, KOTOPBI OHU MOT'YT HaHeCTH. J[J1s1 3TOro HeoOXOAMMO MOCTOSHHO OTCIIEKHUBATH (PAaKTOPBI,
KOTOpBIE BIUSIOT Ha BEPOSITHOCTH PUCKOB M BO3MOXKHBIN ymiep0. OTU (akTopbl 3aBUCIT OT THUIIOB
pucka. B Ta0n. 8 mpuBeaeHb! NpU3HAKK, KOTOPbIE IIOMOTAIOT ONPEAECTUTh TUI PUCKA.

Ta6muna 3.8 - [Ipu3Haku pucKoB



Tun pucka

[Tpuznaku

TexHonornueckue
pHUCKH

3amepKKH B TIOCTaBKE OOOpPYNOBAHMS WM IMPOTPAMMHBIX CPEICTB
noajepKku npornecca 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 HEIOCTATOYHOM

PHCKH KOMIICTEHTHOCTH BBICIIIETO PYKOBOJICTBA OpTaHH3aINN

HNHucTpyMEeHTANbHBIC Hexenanue pa3pabOTYMKOB HCIOJB30BAaTh MPOTPAMMHBIE CPEACTBA

PHUCKH MO/ICPXKKH, HeogoO0puTenbHble 0T3bIBBI 0 CASE-cpencTBax, 3ampochl

Ha 00Jiee MOIIIHbIE HHCTPYMEHTAJIbHBIE CPEACTBA

Pucku, cBs3anHbie ¢ | HeoOX0oauMOCTh TmepecMOTpa MHOTHX CHCTEMHBIX TpeOOBaHUM,
CUCTEMHBIMU HEZ0BOJIBCTBO 3aKka3zyuka [10

TpeOOBaHUSIMU
Pucku onienuBanus

W3menenust rpaduka pabOT, MHOTOYKMCICHHBIC OTYEThI O HAPYIICHUU
rpaduka padbot

MOHHUTOPHHT PHUCKOB JODKEH OBITh HEMPEPBIBHBIM MPOIECCOM, OTCACIKUBAIOLIMM XOJI BbI-
IIOJIHEHHUST MEPOIPUATHN I10 YIPABICHUIO PUCKAaMU, IIPU 3TOM KaXKJIbIi OCHOBHOM PHCK JIOJKEH
paccMaTpuBaThCs OTACTBHO.

6. YYAEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE
JUCHMUIIIAHBI

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

6.1.1. [lepevyeHb OCHOBHO¥ JTUTEPATYPHI

1. AaucumoB, A.A. MenemxmeHT B chepe MHOPMAITMOHHON 0E30MacHOCTH : KypC JEKIUi
/ A.A. AancumoB. - M. : Untepuer-Yuusepcuter Mapopmannonnsix TexHonorunid, 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. : FOuutu-/lana, 2012. - 360 c. - ISBN 978-5-238-02328-1 ; To ke [DneKTpOHHBIH
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=119528.

6.1.2. [lepeyenn AONMOTHUTETbHOM JIUTEPATYPHI

1 Kynemos, A. B. KoHTpakThl M BHEIIHETOpProBas JOKyMeHTanus : y4yeO. mocobue /
A.B. Kynemos, JI.A. 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 JAEATEIbHOCTD yueOHuK / D.A.
ApycramoB, P.C. AmngpeeBa. - M. KHOPYC, 2011. - 168 ¢ - (Cpennee
npodeccuoHanbHoe obpazoBanue). -Ilpuin.: c. 158-165. - bubmuorp.: 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 TUCIMILIMHE
«IIpOeKTHBI MEHEKMEHT B PEIICHUN NH)KCHEPHBIX 3a7a91»,

2. Meronuyeckue pEeKOMEHJAIUMU JJs CTYAEHTOB IO OpPraHU3alMM CaMOCTOSITEIbHOMN
paboTsl o gucruIuinHe «I[IpoeKTHBIN MEHEIKMEHT B PEIIEHUH WHKEHEPHBIX 3a71au».


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 BHEIIHEIKOHOMHYECKON HHPOPMAIIHH.

DJIeKTPOHHBIC OUOTHMOTEYHBIC CHCTEMBI:

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

4. http://www.iprbookshop.ru/ - DiekTponnas OubIMOTEYHAS CHCTEMA.

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

[IpodeccuonanpHbIe 0a3bl JAHHBIX

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