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BBEJIEHUE

Metoauyeckiue  peKOMEHIAlMW  COAepXaT IMepeuyeHb TeM C  BOINpocaMu Ul
CaMOCTOSITENIFHOW ~ MpOpabOTKH, TepedeHb JIabOpaTOpHBIX  paboOT C  BOOpocaMu  JUis
CaMOCTOSITENIbHOI MPOPaOOTKH.

Meroaudeckue yka3aHUs IIOCBSIIEHBI Kypcy «IIpOEKTHBIMI MEHEIKMEHT B pELICHUHU
WHXKCHEPHBIX 3a7au». YIPaBIATh JIOAbBMH CJIOXKHO. YIpPaBiATh JIOABMH 3((HEKTUBHO —
HEHMOBEPHO CJIOKHO. [loaTOMYy MBI H300peTaeM M CMEIIMBAaeM pa3Hble MPAKTHKH, aJrOPUTMBI
U TEXHOJIOTUM KOHTPOJISI, OLCHKH pe3yiabTaToB Tpyda. l[lepexoaum OT ycTapeBHIMX METOIUK
K HOBBIM, CTapaeMcsi Y4eCThb BCE HIOAHCBHI U PUCKH, TPATUM BpEMs M pECypchl Ha IUIAHUPOBAHHE
BMECTO pabOThI IO HAKATAHHOM.

W3 MHOXecTBa METOJONIOTHI Hy)XXHA OJ[HA ONTHUMajbHas W HACTPOCHHAs JIMYHO MOJ[ HAC
u Hail npoekT. OAHO [eNno BBIIOJHATH IIAOJOHHBIE 3a/ladd CTPOTO [0 CKPUNTAM M3 KHUTH,
JIpyroe — METOAOM Ipo0 M OmHUOOK BHIPAOATHIBATH CBOM CIICIMAbHBIC MHCTPYMEHTHI JJIS y4eTa
NPUOPHUTETOB  KOMMaHuHu. I[lo3ToMy mpoekTHbli  MeHemKkMeHT (PM), To ecTh  MEeTOM0JI0THS
yIIpaBJICHUS] KOMITAHUEH C JIeJIeHueM Bcell paboThl Ha MPOEKTHI, CTAHOBHUTCS MOMYIISIPHBIM BO BCEX
OTpaCIIsIX.

MHorue KOMIIaHUU TOJBKO Ceiuac mepexosiT oOT Kilaccuueckoi (oTpaboTaHHas, 4acTo
OropokpaTHiecKast cXeMa) K MPOeKTHOM (Kaxkaas 3a/a4ya OTJIENBHO, JIeIIeTUPOBaHNE
OTBETCTBEHHOCTH) MOJCTH YympaBieHus. OOmmii MEHEKMEHT s TPEANPUHUMATEIST CBOJIUICS
K TOMY, YTO €CTh PYKOBOIHTENb U UCIOJHUTENDb 3a/a4yi. J(MCUUIUIMHA B3aUMOICHCTBHUS 3aBUCEINA
OT TOT0, KaK Ipornucano B mabione. [11abmoH ke ObUT BOUT B pa3yMbl BCEX OJIMHAKOBO JIeT 3TaK 20-
30 nazaz. TosbKo ATOT MIA0JIOH yXKE HE MPUMEHUTH K HOBBIM YCIOBUSIMH MUPOBOTO PBIHKA.

HcTopuyeckn Bce Havajaoch C TOrO, YTO B MEpHOJ nepecTpoiiku 90-x rogoB cama JIOTHKa
BeJleHUs] Ou3Heca ObUla HapylleHa HACTOJIBKO, 4YTO TMOMBITKH IMOCTPOUTH HOBYIO pabouyro
KOHIICTIIIUIO YIPABJICHUS B MAJUICHHYM CO3/aJM TEPMHUH «KOMIAHHS-OJHOIHEBKa». KoHuenmmm
TaKUX KOMIAHHUI MPOBEPAIUCh HA MPOYHOCTh M TOJNbKO oxHa u3 10 koMmaHui CylecTBOBasIa
6onpme nomyrona B 2000-x. [lapamienbHO OCTaBaaMCh MHOTOJICTHHE TPEATIPUATHSA, KapIUHAIBHO
MEHSISICh KaXbIe JIET 5 YTOOBI BEDKHUTH B IIEPHO/] TIEPEMEH.

B 2010-x uadopmMaIinoHHbIA B3pHIB HHTEPHETA ClIeall TOCTYITHON BCIO Pa3pO3HEHHYIO 0a3y
HapabOOTOK  €BPOIEHCKOro W aMepUKaHCKoro OusHeca. I3 TOHH T1OJIe3HOM U MycOpHOMU
UHPOPMALIUK BPOJIE «UTO TAKOE YIPABICHHWE TPOCKTAMH M COBPEMEHHBIH MEHEIKMEHTY», «KaK
pacrpenenaTb 00S3aHHOCTH, MPaBUIIBHO MPEAYraJblBaTh U COKPAIIATh PUCKW» MPEANPUHUMATENIN
JI0 CHIX TIOp BBIOMPAIOT KPYIUITHI 3HAHHUH, TIPUMEHUMBIX UMEHHO B UX KOMITAHHSX.

Ceituac MbI cIelUM B HOBOCTSIX Kak NpPUObUIbHBIE KOPIOpALMU pacTyT M pacHalaroTcs
Ha M0/Ipa3ieTIeHNs, TIOKYTAIOTCS U TIEPESKUBAIOT CTPYKTYPHBIE CIUSHUS. 32 KaXXIbIM aKTOM KYTUIH-
IOPOJaXH OTJeNa KPOeTCsl CIOXHas CeTh NMPOEKTOB (raJKeThl, MPUIOKEHUS, PACIIUPEHUs I
Opay3epoB), CBS3aHHBIX 10 Pa3HBIM KpUTepusM. Korga MEHSIOTCS KpUTEpUH, MEHSETCS JIeJICHHE
NPOEKTOB Ha rpynnsl. IMEeHHO M3MeHeHue IpynnupoBKH U cooOmaroT Ham B CMU. Buytpu xe
KOMITaHUH TIPOJIOIHKAIOT pabOTaTh, a IMPOEKTHI BEYTCS HETIPEPBHIBHO.

IT project management (PM) — 3T0 AuCHMIUINHA, YTO OOBEAUHACT MPOIEIYPbI, TPHHIKITHI
U TIOJUTUKY BeJeHus OusHeca. OHA  pyKOBOOUT MPOEKTOM  OT pa3pabOTKHM  KOHIEMIIUU
JI0 3aBEPILICHUS MTPOEKTA.

O6mwmit  (pyHKIIMOHAIBHBIM) W MPOCKTHBIM  MEHEHKMEHT  OTJIWYaeTCs TeM, 4TO
(GYHKIMOHATIBHBIN MEHEKMEHT crabuieH. Ero menb: mopnepkaTb M NPUYMHOKUTH KauCTBO U
3¢ PEeKTUBHOCTH TTpOrpaMMHOTO MpoAykTa. EcTe oTpaboTaHHBIH 1m1a0I0H, OH paboTaeT MOCTOSHHO.
[TpoekTHBIN MEHEeKMEHT HM3MeHYMB. Llehb MPOEKTHOro MEHEIKMEHTA. JTOCTUTHYTh pe3yJsibTaTa
0001 1IeHOM, yauThIBas, uTO ecTh deadline.



1. IEJIb ¥ 3AJJAYM N3YUYEHUS JUCHUTIINHBI

Lenbto ocBoeHust AUCUUIIITUHBI «I[pOEKTHBIA MEHEI)KMEHT B PEIICHUN MHXKEHEPHBIX 3a7au»
sBisieTcs (GopMupoBaHue Habopa MpodecCHOHAIBHBIX KOMIETEHIMH Oynymero OakanaBpa IO
HamnpapyieHU0 1oaArotoBku 38.03.04 ['ocynapcTBeHHOE U MyHULIMTIIATBLHOE YIIPaBJICHUE.

3a):[aq1/1 OCBOCHUA JUCHUILIIMHBI:

HN3YUCHUC MCTOHNOJIOIrMHU MPOCKTHOI0 MCHCIKMCHTA,

OCBOCHHE METOJ0B 1 HHCTPYMEHTOB IIPOCKTHOI'O MCHC/PKMECHTA B PpCIICHUN MHXCHCPHBIX 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 CpeicTBa IPOSKTHOTO MEHEPKMEHTA 10
Pa3nen 2. [IpoeKTHBIN MeHEeT:KMEHT HHKEHEPHBIX 337124
5 Tema 5. MeTo10510THS IPOSKTHOTO MEHEKMEHTA HH)KEHEPHBIX 3314 10
6 Tema 6. MeTop! yrpaBieHus: KA4eCTBOM MHKEHEPHOTO IIPOSKTA 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 1 CaMOCTOSIT | TEXHOJIOT
pean3yeMbIxX JEATENBHOCTH | e o - CPC KOgITaKTHa’I Beero
. paborta ¢
KOMITETEHITHA CTYJICHTOB
Y. paboTsI OIICHKU MpenoaaBar
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 BaHUeE
JITEPATYPHI TI0
temam 1,2,5,6
YVK-3 [TogroroBka x | UemuBumy | OTyer 6,485 0,72 7,2
MPAKTUYECKUM | allbHOE MUChMEHH
pabotam 3a71aHne 13174
Uroro 3a 2 cemectp 40,5 45 45
Hroro 40,5 4,5 45




4. PEKOMEHJALIIUU U1 CAMOIIOATOTOBKH

4.1 TloaroroBka k Jekuusim. CamocTosiTeIbHOE U3YUeHHe JTUTEPATYPbI

ba30BbIi1 ypoBeHb
Tema 1. BBeieHne B NIpOEKTHBII MeHEIKMEHT
TexHU4eCKUI TPOEKT UHKEHEPHOT'O PEILICHUS
VYrpaBieHue NpoeKTOM HHKEHEPHOT'O peIlIeHUs
Kanengapusiii iian pa3paboTKu HHKEHEPHOT'O IPOEKTa
OnTtuMu3anus U peMHKUHUPUHT MHKEHEPHOT'O IIPOEKTa
VMHHOBAIIMOHHBIE POEKTHI [T MHKEHEPHBIX PEIICHUH
TectupoBaHe HHXXEHEPHOTO NTPOEKTa
CranpapTu3anus KauecTBa MHXEHEPHOTO IIPOEKTa
TeMa 2. MeToabl U cCpeicCTBA IPOEKTHOT0 MeHeXKMEeHTAa
8. ®opmanuzanus TpeOOBaHUHN K HHKCHEPHOMY IIPOEKTY
9. TlonATue KOH(UTIYPALIMOHHOTO YIIPABIEHUS 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 MTPOEKTa
16. Umxenepusie pemenns. OcHoBHbIE MpUHIMIIEI MSF
Tema 5. MeT010,10THsI IPOEKTHOT0 MEHEKMEHTA HHKEHEPHBIX 3a/1a4
17. [lpoekTpoBaHNE UHKEHEPHBIX PEILICHUH.
18. TecTupoBaHMe UH)XEHEPHBIX PEIICHUI
19. Crangaprusanus KauecTBa HHKCHEPHOTO MTPOSKTa
20. Meronbl oOecrieueHHs KaUecTBa MH)XEHEPHOTO MTPOEKTa
21. TlonATHE TECTHPOBAHUS MHKEHEPHOTO MTPOEKTA
22. MacmirabupoBanue koman bl MSF. Moaens mporecca.
23. YnpaBieHrne KOMIIPOMUCCAMU TIPU pa3paboTKe WHKEHEPHOTO MPOEKTa
24. Pazpabotka nunxeHepHoro npoekra. [Tonsitue CMMIL
25. YposHH 3penoctu nporeccoB mo CMMI
26. O6nacTu ycoBeplIeHCTBOBaHUs B MeToosorun CMMI.
27. O6miee onucanue "THOKUX" METOJIOB pa3padOTKH HHKEHEPHOTO TIPOEKTa
28. Bepudukanus, Bauaanus 1 ayIuT HHKXEHEPHOT O MPOEKTa
Tema 6. MeToabl ynpaBjieHHs] KA4€CTBOM HHKEHEPHOT0 MPOEKTa
29. MeTpuKu KauecTBa MHKEHEPHOTO MPOEKTa
30. CranmapTHBIA METO]T OLICHKH 3HAUCHUH MTOKa3aTeliel KauecTBa HHKEHEPHOTO MPOCSKTA
31. YopapneHue Ka4eCTBOM WHKEHEPHOTO NMPOEKTa
32. Extreme Programming: o01iee onucanne, OCHOBHBIC IPUHIUITB HH)KEHEPHBIX PEeTICHHH
33. Pa3paboTka MHKEHEPHOT o MpoeKTa. Scrum
34. O630p Texuonoruun Microsoft Visual Studio Team System st HH)KEHEPHOTO MPOEKTa
35. Yopasnenue cOopkaMu Ipu pa3paboTKe HHXEHEPHOTO MPOeKTa
36. CpencTBa BEpCHOHHOT'O KOHTPOJISI HHKEHEPHOTO MPOEKTa
I1oBBIIIEHHBIN YPOBEHb
Tema 1. BBeieHune B NpOeKTHbIN MeHEIKMEHT
Bepuduxanus u Banuaanus HHXEHEPHOTO IPOEKTa
[ToHsATHE TECTHPOBAHUS MHKEHEPHOTO MTPOEKTA
Metoab! BepupUKaIui HHKEHEPHOTO MPOEKTa
KadecTBO 1 Ha/Ie)KHOCTh WH)KEHEPHOTO MTPOEKTa
[Tpoduiin OTKPBITHIX HHPOPMALIMOHHBIX CHCTEM
OyHKIIMOHATBHBIE U TEXHOJIOTHYECKHIE CTAHIAPThI HHKEHEPHOTO MPOEKTa

NO oA WN

ook ownE



7. MHoromnonbs30BaTeiabckas HHHOpMaIIMOHHAsI CUCTEMA
8. Pabounii nmpoekT nHGOPMAITMOHHONW CUCTEeMBI. JIMCIIMIUIMHA 0053aTeNbCTB.
9. TexHu4eckuit MPOEKT HHPOPMALMOHHON CUCTEMBI
10. Ynpasiienne npoeKToM HHHOPMAITMOHHON CHCTEMBI
11. IpuHimne! BepupHUKAIMKA U TECTUPOBAHUS HHKEHEPHOTO MTPOEKTA
Tema 2. MeToabl U CpeACTBA MPOEKTHOI0 MEHEIKMEHTA
12. IlpuHIMIIBEI OpraHU3alyy MTPOSKTUPOBAHUS HHXECHEPHOTO MPOEKTa
13. 3apaun obecrnieueHus: KayecTBa MHKEHEPHOTO MPOEKTa
14. Metop! ucciieqoBaHusl KaueCTBa MHXKEHEPHOTO ITPOEKTa
15. 3apaun obecrnieueHus: HaIEKHOCTU WHKEHEPHOTO MPOEKTa
16. Metonb! nccie0BaHUs HAJISKHOCTH MHXKEHEPHOTO IIPOEKTa
17. DxOHOMUKO-TIPaBOBbIE OCHOBBI pa3pabO0TKH UHKEHEPHOTO MPOEKTa
18. ABTOMaTHYECKOE TECTUPOBAHUE UHKEHEPHOTO MPOCKTA.
19. OtkpsiTas apxuTekTypa HH(HOPMALMOHHBIX CUCTEM
20. CucremMHas MH)KEHEPUS: TOUKA 3PEHUS M XapaKTEPUCTHKH TOUEK 3PCHHUS
Tema 5. MeTo10/10TMsi IPOEKTHOI0 MEHEIKMEHTA NHKEHEPHBIX 327124
21. ApXuTeKTypa IpOrpaMMHBIX KOMIUIEKCOB JIJIsl HHKEHEPHOTO MPOEKTa
22. CtanaapTsl IPOEKTUPOBAHUS TPOrPAMMHOT0 00ECTIeUeHUsI MHKEHEPHOTO MPOEKTa
23. CranaapTsl pa3pabOTKH IPOTPAMMHOTO 00eCIIeUeHUs] HHKEHEPHOTO TIPOEKTa
24. Metonp! pa3paboTKH MPOrPaMMHBIX KOMIUIEKCOB MH)KEHEPHOTO IIPOEKTa
25. MeTospl OIIEHKH CI0KHOCTH AJITOPUTMOB M ITPOTPaMM WH)XEHEPHOTO MPOEKTa
26. [IpuMeHeHe MHCTPYMEHTOB pa3pabOTKU HHKEHEPHOTO MPOEKTa
27. YnpasieHue TpeOOBaHUSIMU K MHKEHEPHOMY IPOEKTY
28. Bunbl TpeboBaHUN K HHKEHEPHOMY MPOEKTY
Tema 6. Meronb! ynpaBiieHHs Kau€CTBOM MHKEHEPHOTO MPOEKTa
29. MoaenupoBaHue CTPYKTYPbl HHKEHEPHOTO MPOEKTa
30. OGBEKTHO-OPUEHTHPOBAHHOE MOAETHUPOBAHNE UH)KEHEPHOTO PEUICHHUS
31. Metoabl pa3pabOTKH MPOTPAMMHBIX KOMITJIEKCOB JIJIs MH)KEHEPHOTO MTPOEKTa
32. [IpuHUMIBI Bepu(UKaIUN U TECTUPOBAHUS HHXEHEPHOTO IIPOEKTA
33. Bepuduxkanus u Bauaanys IporpaMMHBIX MPOIYKTOB JJIsi HHKEHEPHOT'O IPOEKTa
34. TloHsiTHE TECTUPOBAHHS TPOTPAMMHBIX CPEICTB ISl HHXKEHEPHOTO TIPOEKTa
35. Metozs! Bepupukaui 00beKTHO-OPUEHTUPOBAHHBIX IPOTPaMM
36. KauecTBO 1 HaIEKHOCTH MMPOTPAMMHOT0O 00ECTICYCHHST JJIsl HHXKEHEPHOTO TPOEKTa
37. MeTpuku KayecTBa MPOrpaMMHOI0 o0ecredeHus 1Jisl MHKEHEPHOTO POeKTa
38. CranmapTHBIA METO]T OLICHKH 3HAYCHUH IMOKa3aTeliel KauecTBa HHKEHEPHOTO TPOCKTA
39. YipapieHne Ka4eCTBOM WHKEHEPHOTO NMPOEKTa
40. OnTuMu3anys ¥ peMHXUHUPUHT HHKEHEPHOTO MTPOSKTa

4.2 TloAroToBKA K NPAKTHYEeCKUM padoTam

ba3oBbIi1 ypoBeHb

Tema 1. BBeieHue B NIPOEKTHBIN MEHEIKMEHT

1. Onrtumuzanus U peruHXUHUPUHT UHKEHEPHOTO IPOEKTa

2. VIHHOBallMOHHBIE MPOEKTHI HHKEHEPHBIX PEILICHUH.

3. TectupoBaHuEe HHKXEHEPHOTO MPOEKTA

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

LCoNo O



10. lnarpaMMHbIe TEXHUKU B paboOTe CO 3HAHUSAMHU
11. JIuarpamMmBbI HCTIOB30BaHMS B pabOTE CO 3HAHUSIMHU
12. KapTel maMsTH AJ1s TPOEKTa WHXEHEPHOTO PEIICHUS
13. OcHoBnbie npuHIUEl MSF
Tema 4. TexH0JIOTHH MPOEKTHOTO MEHEXKMEHTA B PellIeHHH HHKEHEPHBIX 3a/1a4
14. I'HHOBaIIMOHHBIE UH)KEHEPHBIE MPOEKTHI.
15. TectTupoBanue HHPOPMAITMOHHON CHCTEMBI JISI HHKEHEPHOTO MPOCKTA
16. Crangapruzanus kauecTBa HHGOPMAIIMOHHBIX CUCTEM ISl HH)KEHEPHOT'O IIPOEKTa
17. Metoasl obecriedeHHs KauecTBa NHPOPMAIMOHHBIX CUCTEM JIJISl HH)KEHEPHOTO TTPOEKTa
Tema 5. MeT0o10/10TMsl MIPOEKTHOI0 MEHEIKMEHTA NHKEHEPHBIX 327124
18. IMonsTHe TecTupoBaHus HHHOPMAIIMOHHON CUCTEMBI JIJIsi MH)KEHEPHOTO MPOSKTa
19. MacmrabupoBanue koMan 1l MSF. Monens mporiecca HHXEHEPHOTO IMTPOCKTa
20. Pa3pabotka nHxxeHepaoro npoekra. [lonstue CMMI.
Tema 6. MeToabl ynpaBjieHHsI KA4eCTBOM HHKEHEPHOI0 MPOEKTa
21. Yposnu 3penoctu mporeccoB mo CMMI
22. O6sactu ycoBepiieHcTBoBaHus B MeToaojorun CMMI.
23. Obmee onmrcanue "THOKUX" METOJIOB pa3padOTKU WHXEHEPHOTO MPOEKTa
Tema 7. O030p cOBpeMeHHBIX TEXHOJIOTHIl MEHeXKMEHTAa HH/KEHEePHbIX 32124
24. Bepudukanus, Bamganus W ayAuT HHOOPMAIMOHHBIX CHCTEM JUISI HHKEHEPHOTO
pPOeKTa
25. MeTpuku KadecTBa MPOrpaMMHOTO OOSCTICUCHUS JIsl HH)KEHEPHOTO TIPOCKTa
26. CtannapTHBIA METO]] OLIEHKH 3HAYEHUI MMOKa3aTeNel KadyecTBa MPoeKTa
Tema 8. 'mOkas metonosiorusi ynpapjenusi npoekramu: Agile, Scrum, Kanban, XP, APF
27. YrpaBieHHne 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. BBeneHne B NPOCKTHBIA MEHEIKMEHT
1. Bepudukanus u BaauIaus nporpaMMHBIX TPOJTYKTOB
2. TloHATue TecTUPOBaHMS NPOTPAMMHBIX CPEICTB AJISl HHKEHEPHOT'O IPOEKTa
3. Metozp! BepupuKkanum 00beKTHO-OPHEHTUPOBAHHBIX IPOTPaMM
4. KauecTBO M HaJIe’KHOCTh POTrPAMMHOI0 00eCTIeUeHHUs Il MH)KEHEPHOTO POEKTa
Tema 2. MeToabl U CpeACTBa MPOEKTHOI0 MEHEIKMEHTA
5. IIpodunm OTKPHITEIX HHPOPMALTMOHHBIX CUCTEM
6. OyHKIMOHAJBHBIE U TEXHOJIOTHUYECKHE CTAHIAPThI HMHKEHEPHOTO MPOEKTa
7. MHoronosnb3oBareiabckas HH(GOpMAIIMOHHAs CUCTEMa JUIsl HHKEHEPHOT'O MPOEKTa
Tema 3. MeHe:KMEHT ITANOB KU3HEHHOT'0 I{UKJIA HHKEHEPHOI0 MPOeKTa
8. Paboumii mpoekT nH(pOPMAIMOHHOM cucTeMbl. JlucuuIiHa 00s3aTeNbCTB.
9. TexHWYECKUH MPOEKT HHPOPMALIMOHHOW CUCTEMBI IS MH)KEHEPHOTO MPOEKTa
10. YnpaBnenue npoekToM HH(GOPMAIIMOHHON CHUCTEMBI
Tema 4. TexHOJI0rMN MPOEKTHOI0 MEHEIKMEHTA B PellleHNU HHKEeHePHBIX 33124
11. ITpuHIMIBI OpraHU3alyy TPOSKTUPOBAHUS U TPOTPAMMHBIX KOMITJIEKCOB
12. 3agaum obecrieueHus KauecTBa MPOrPaMMHBIX KOMITOHEHTOB JIJISl HH)KEHEPHOTO TIPOEKTa
13. Metonbl uccieoBaHUs KauecTBa MPOrpaMMHBIX KOMIIOHEHTOB
14. 3anaum obecrieueHust HaIe)KHOCTH TIPOTPAMMHBIX KOMITOHEHTOB
Tema 5. MeT010,10THsI NPOEKTHOI0 MEHEIKMEHTA HHKEHEePHBIX 3a/1a4
15. Metonbl ncciie0BaHMs HaZe)KHOCTH MPOTPaMMHBIX KOMIIOHEHTOB
16. DKOHOMUKO-TIPaBOBbIE OCHOBBI Pa3pabOTKH MHKEHEPHOTO MPOEKTa
17. ABTomMaTH4eCKOE TECTUPOBAHUE WHXKEHEPHOTO MPOEKTA.
Tema 6. MeToabl ynpaBJjleHHs] Ka4eCTBOM HH:KEHEPHOI0 NMPoeKTa



18. OTkphiTas apxuTekTypa HH(HOPMAIMOHHBIX CUCTEM JIJISI HH)KEHEPHOTO MTPOEKTa
19. CucremHas nHXeHepusi: TOUKA 3pEHUS U XapaKTEePUCTUKU TOUEK 3PEHUS
20. YrpaBieHne KaueCTBOM HHKEHEPHOTO TPOEKTA
21. OntuMu3anvs 1 peMH>KUHUPUHT MH)KEHEPHOTO MTPOEKTa
Tema 7. O0630p coBpeMeHHbIX TEXHOJIOTH MeHeIKMEHTAa HHKeHEePHBIX 33124
22. ApXHUTEKTypa MPOrpaMMHbBIX KOMILJIEKCOB JIJIsl HH)KEHEPHOIO MTPOEKTa
23. CtanmapTsl IPOEKTUPOBAHUS TPOTPAMMHOTO OOECTICUeHUS
24. CtannapTsl pa3pabOTKH MPOTrPAMMHOI0 00ECIICUEeHHUS ISl WHKEHEPHOTO MPOEKTa
25. Metoapl pa3pabOTKH MPOTPAMMHBIX KOMITJIEKCOB I HHXKEHEPHOT'O IPOEKT
Tema 8. 'mOkast MmeTon0Ji0rusl ynpapJjenusi npoekramu: Agile, Scrum, Kanban, XP, APF
26. MeTo1bI OLIEHKH CI0XKHOCTH aJITOPUTMOB H IIPOTPAMM
27. IlpuMeHeHne HHCTPYMEHTOB pa3padOTKH MH()OPMAITMOHHBIX CUCTEM
28. YnpasieHue TpeOoBaHUAMHU K UHPOPMALIMOHHOM CHCTEME
29. Bunsl TpeboBaHui K MHPOPMAITMOHHON CUCTEME 1T WHKEHEPHOTO MPOEKT
30. MonenupoBaHue CTPYKTYPbl HH(POPMAITMOHHBIX CUCTEM, BU/IbI MOJIEIIECH
31. OOBEKTHO-OPUEHTUPOBAHHOE MOJICIIMPOBAHUE UHKEHEPHOTO PEIICHUS
32. [IpuHumMIBEl Bepu(UKauu 1 TECTUPOBAHUS HHKEHEPHOTO IPOEKTa
33. Bepuduxkarus 1 Banugamus mporpaMMHbBIX POTYKTOB
34. TloHATHE TECTUPOBAHMS MPOTPAMMHBIX CPEJICTB
35. Metoapl Bepupukauu 00beKTHO-OPUEHTHPOBAHHBIX IMPOTPaMM
36. KauecTBO 1 HaIEKHOCTH MPOTPAMMHOT0 00ECTICUCHHUS AT UHKEHEPHOTO MPOEKT
37. MeTpuku KauecTBa HHKEHEPHOT'O MTPOEKTa
38. CranmapTHBINA METO]T OLICHKH 3HAYCHUH IMOKa3aTeliel KauecTBa HMHKEHEPHOTO TPOCKTA
39. YnpaBneHue kauecCTBOM HHKEHEPHOIO MTPOEKTa
40. OnTuMu3aus ¥ pEUHKUHAPUHT WHKCHEPHOTO IMPOCKTA

4.3 I1oaAroTOoBKA K BHITIOJHEHHI) CAMOCTOATEIbHONH PadoThI

J11s1 BBIMIOJTHEHUS CAMOCTOSITEIbHOM Pa0OTHI CIIEIYyEeT U3YUUTh TEOPETUUECCKUN MaTepHal.
5. TEOPETUYECKHUI MATEPHAI

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

[IpoGnembl, KOTOpbIE TPUXOIUTCS pellarh CHeUUalnucTaM B IPOLIECCe  CO3/AaHUA
IporpaMMHOro obecrieueHusi, oueHb ciI0XkHbI. [Ipupona 3Tux npobieM He Bceraa sicHa, 0COOEHHO
eciy paspabaTbiBaeMasi MporpaMMHasl CUCTEMa WHHOBAI[MOHHAas. B wacTHOCTH, TpyAHO YETKO
onucaTb Te JAEUCTBUS, KOTOpbIE [OJDKHA BBINOJHATH cHucTeMa. OmnucaHue (QyHKIMOHAIbHBIX
BO3MOXKHOCTEH M OTPaHWYCHUH, HAKIIAIbIBAEMBbIX Ha CHCTEMY, Ha3bIBAETCS TPEOOBAHUSIMHU K ITOH
cucreMe, a caM Imporecc (opMUpOBaHUS, aHaIM3a, JOKYMEHTUPOBAHUS M TPOBEPKU ITHX
(YHKIIMOHAJIbHBIX BO3MOYKHOCTEW U OTpaHUYEHHH — pa3paboTKoi TpeOoBaHMIA.

TpeboBanust mojpa3iensioTcs Ha IOJIb30BaTEeNbCKUE U cHucTeMHble. [lonb3oBaTenbckue
TpeOOBaHUS — 3TO OMMCAHME HA €CTECTBEHHOM S3bIKE (ILIIOC MOSCHSIOLINE JUarpammbl) (pyHKIINM,
BBITOJIHSAEMBIX CUCTEMOM, M OTpaHUYEHUH, HakJIa(pIBaeMbIX Ha He€. CucTeMHbIE TPeOOBAaHUS — 3TO
ONKMCAaHWE OCOOEHHOCTEH CHCTeMbl (apXUTEKTypa CHCTeMbl, TpeOoBaHMs K IapameTrpam
000pyI0BaHUS | T.J.), HEOOXOAUMBIX JUIs 3((HEeKTUBHON peann3anuu TpeOOBaHUN MOIb30BATEIS.

Paspaborka TpedoBaHui

Pazpabotka TpeGoBaHUIT — 3TO MpoIlecC, BKIIOYAIOLIINA MEPONPUATHS, HEOOXOIUMBIE IS
CO3JIaHUSl W YTBEP)KACHUS JOKYMEHTA, COJEPKAIIETO CIEIM(PHUKAIMI0 CUCTEMHBIX TPeOOBaHHIA.
Paznuuaror yeTsipe OCHOBHBIX 3Tara npoiiecca pa3paboTku TpeOOBaHUi:

- aHAJIN3 TEXHUYIECKOH OCYIIECTBUMOCTH CO3aHHUS CHCTEMBI,

- opmupoBanue u aHaIN3 TPeOOBAHMIA,



- crienu(pUIMpoBaHKe TPEOOBAHMI U CO3aHUE COOTBETCTBYIOIIEH JOKYMEHTAIUH,

- aTTecTanus 3TUX TPeOOBaHUM.

Ha pucynke 1.1 mnokasaHbl B3aUMOCBSI3M MEXIYy O3THMU JTallaMd U PE3yJIbTarThl,
COIPOBOKIAOIINE KXKIBIN ATAIl Ipoliecca pa3padOTKH CHCTEMHBIX TPEOOBAHUH.
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OCYLECTBMMOCTH
DopMuUpoBanue
v aHanns
TpebosaHuit
A 4 CrneunduuupoBanue
TpeboBaHum
Ortyer 06
OCYLLeCTBUMOCTH
CO3AaHUA CUCTEMBI A A'rrecrauldfl
TpebosaHui
Mopenu cuctemsl
v
Monb3oBaTtensckue
W CUCTEMHBIE
TpebosaHWA
A\ 4

JokymMeHTayusa co
cneyunpukaymnen
TpeboeaHuin

A A 4

Pucynok 1.1 - IIpomecc pa3paboTku TpeOOBaHUM

Ho nockoubky B mporiecce pa3pabOTKH CUCTEMBI B CHIIY pa3HOOOpa3HBIX MPUYUH TpeOOBa-
HUSL MOTYT MEHSTHCS, YyNpaBieHHE TpeOOBaHUSAMH, T.€. IPOLECC YIPABICHUS H3MEHEHUSIMU
CHUCTEMHBIX TPEOOBaHUIA, SBISCTCS HEOOXOIMMOW COCTABHOM YacThIO JICATEIILHOCTU IO HMX pa3-
pabortke.

®opMHupOBaHUE U AHAJIN3 TPeOOBAHUIT

CrnenyronimM 3TanoM Ipouecca pa3paboTku TpeOoBaHMM sBisieTcss (OpMUPOBaHUE
(ompeneneHue) U aHaIU3 TPeOOBAHMIA.

O6o0mmennas mojenb mporecca (GOPMUPOBAHHUS W aHalW3a TpPeOOBaHMI TOKa3aHa Ha
pucynke 1.2. Kaxas opranuzaius UCIoJIb3yeT COOCTBEHHBIN BapuUaHT 3TOW MOJENH, 3aBUCALIMNA
OT “MECTHBIX (paKTOPOB”: OMbITa PabOTHl KOJJIEKTUBA Pa3pabOTUMKOB, THMa pa3zpadaTbiBaeMOin
CHCTEMBI, UCIIOJIb3YEMbIX CTaHJIapTOB U T.JI.
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Pucynok 1.2 - TIponiecc popmupoBaHus U aHATH3a TPEOOBAHUI



[Tpouiecc popmupoBanus U aHaIM3a TPEOOBAHUI MPOXOAUT YepPe3 PSII ATATOB.

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

2. Coop TpebOoBaHMA. DTO MPOIECC B3aUMOJCUCTBUSA C JHUIAMH, (HOPMHUPYIOIIHMMHU
TpeboBanus. Bo BpeMs 3TOT0 mporiecca mpoaonKaeTcs: aHaIu3 MPeAMETHON 00JIacTH.

3. Kmaccudukanmus tpeboBanmii. Ha 3ToM »stame OecopmeHHbli Habop TpeOoBaHUM
npeoOpa3yeTcst B JOTMYECKHU CBSI3aHHBIE IPYIIIBI TPEOOBAHUH.

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

5. Haznauenwue npuoputetoB. B mr060M Habope TpeboBaHUil OTHU U3 HUX OyayT OoJiee Bax-
HBl, 4YeM japyrue. Ha 5ToM »dTame COBMECTHO C JMIAMH, (HOPMUPYIOIIUMHU TpeOOBaHHS,
OTIPE/ICIISAIOTCS HanboJee BaKHbIE TPEOOBaHUSI.

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

[Iporiecc GopmupoBanusi U aHaidM3a TPEOOBAHUH IUKIMYECKHA, ¢ OOpAaTHOW CBSI3bIO OT
OJIHOTO 3Tama K Japyromy. LMK HaumHAeTCs ¢ aHAJM3a MPEAMETHON O0JIACTH W 3aKaHYUBACTCS
npoBepKoi TpeboBanuii. [lToHMMaHue TpeOOBaHUl peAMETHON 00JaCTH YBEIIMYUBACTCS B KAKIOM
[UKJIe mporecca (GoOpMUPOBaHUS TPEOOBAHUH.

PaccMoTpuM TpU OCHOBHBIX TOX0/a K ()OPMHPOBAHUIO TPEOOBAHUIT: METOJI, OCHOBaHHBIN
HA MHOXKECTBE OMOPHBIX TOYEK 3PEHUS, CIICHAPUH U dTHOTpapUUECKUN METOI.

OnopHble TOYKH 3peHHsA

[Tonxon ¢ UCHoab30BaHUEM Pa3IMYHBIX OMOPHBIX TOUEK 3pEHUs K pazpaboTke TpeOoBaHUI
IPU3HAET Pa3uyHble (OTOPHBIE) TOYKU 3pEHUS Ha MPOOJIEeMy U UCHOJb3YET UX B KaYECTBE OCHOBBI
IIOCTPOEHHUS M OpraHM3alMi Kak npouecca (opMUPOBAHUS TPeOOBaHMM, TaK U HEIMOCPEICTBEHHO
caMHX TpeOOBaHMH.

Pa3znnunble METOIBI IpeaaraloT pa3Hble TPAKTOBKM BbIpakeHMs "Touka 3peHus". Touku
3pEHHS MOKHO TPAKTOBATh CIEAYIOLIMM 00pa3oM.

1. Kak uicrouynnk nH(OpMAIMKA O CUCTEMHBIX JaHHBIX. B 3TOM cilydyae Ha OCHOBE OMOPHBIX
TOYEK 3PEHHUsl CTPOMUTCS MOJEIb CO3JaHUS M HCIIONIB30BaHMs JaHHBIX B cucteme. B mpouecce
dbopmupoBanus TpeOOBaHUN OTOMPAIOTCS BCE TaKUE TOUKH 3peHUs ( M HAa UX OCHOBE OIPEICIISTFOTCS
JTaHHbIE), KOTOpbIe OyayT CO3[aHbl MM MCHOJIb30BaHbl MpU paboOTe CHCTEMBI, a TaKke CHOCOOBI
00pabOTKH ITUX JAHHBIX.

2. Kak ctpykTypa mpeicTaBieHMid. B 3ToM ciyyae TOYKHM 3peHMs pacCMaTpUBAIOTCS Kak
ocobast 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 (OTHOCUTENIBHO CHUCTEMbI) MOJIY4aTeIsIMU CHCTEMHBIX CEpPBUCOB. TOYKM 3peHHus
MIOMOTalOT ONpPEAEIUTh JaHHbIe, HEOOXOIUMBIE ISl BBIIOJHEHHS] CUCTEMHBIX CEPBHCOB MJIU HUX
yIpaBJIEHUS.

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

1. Unentudukanus Touex 3peHusi, MOJYUAIOUUX CHUCTEMHbBIE CEPBUCHI, U HAECHTH(UKALUs
CEPBHCOB, COOTBETCTBYIOIINX KaX/10H TOUKE 3PEHHUS.

2. CTpyKTypHpOBaHUE TOUYEK 3PEHUS] — CO3[aHHe HepapXHM CTPYHIMPOBAHHBIX TOUYEK 3pe-
Hus. OOliecucTeMHbIE CEpPBHUCHI MPEJOCTABISAIOTCA Oo0jiee BBICOKMM YpPOBHSM HepapXuu u
HaCJIEAYIOTCS TOUKaMH 3PEHUS HU3IIETO YPOBHSL.

3. JlokyMeHTHpOBaHNE OTIOPHBIX TOYEK 3PEHUs, KOTOPOE 3aKIIOYACTCS B TOUHOM OIHCAHUHU
UICHTU(PHUIUPOBAHHBIX TOYEK 3PEHUS U CEPBHCOB.



4. OroOpakeHHe CUCTEMBbl TOYEK 3PEHUS, KOTOpas MOKA3bIBAET CUCTEMHBIE OOBEKTHI, OT-
peneneHHbIe Ha OCHOBE WH(OPMAIIMH, 3aKJIIOUEHHON B OMIOPHBIX TOUYKAX 3pEHUS.

[ A i A

Y Y
Waermadwsauma o] CTpyxTypuposame RorymenTeposanue'y Orobpaxesme
TONEK 3DHR TO4eK 3pesm TONEX 3DEHHR CHUCTEME TOYEK 3DEHNA

Pucynok 1.3 - Meron VORD

[Tpumep. PaccMoTpum ucnons3oBanue meroga VORD Ha mepBbIX Tpex IIarax aHalinz3a
TpeOOBaHUI JJISi CHCTEMBI CUCTEMBI MOAJEPKKHU 3aKa3a U ydeTa TOBapoB B OaxayieiiHOHN yaBke. B
OaxaneiiHON JlaBKe Ui KaXJIOro ToBapa (PMKCHUPYETCS MECTO XpaHeHHs (Olpe/ieleHHas IMOoJKa),
KOJIMYECTBO TOBapa M €ro mocraBUiMK. CUcTeMa NOJNJEPKKU 3aKa3a U ydeTa TOBApOB JOJIKHA
obecrieunBarh J100aBiIeHnE HHPOPMALIUK O HOBOM TOBape, U3MEHEHNE WK ylaleHue HH(OopMaIuu
00 wuMeromeMcs ToBape, XpaHeHHe (noOaBieHHE, W3MEHEHHE W YyAajleHue) HHpopMamuu o
IOCTaBIIMKAX, BKIOYaOLel B ce0s Ha3BaHue (upmbl, ee aapec U TenedoH. [Ipu nmomormm
CUCTEMBI COCTAaBJISIIOTCS 3aKas3bl IHoOcTaBLIMKaM. Kaknplil 3aka3 MOMKET coJepxaTb HECKOJIbKO
HO3MLMH, B KOKAOH MO3UIMM YKa3bIBAIOTCS HaMMEHOBAHUE TOBapa M €ro KOJMYECTBO B 3aKase.
Cucrema mo TpeOOBaHUIO TOJB30BATENsI (OPMHPYET W BBHIJACT HA I€YaTh CJIECAYIOIIYIO
CIIPAaBOYHYIO UH(DOPMAIIHIO:

- CIICOK BCE€X TOBAPOB;

- CIIUCOK TOBAPOB, UMEIOLIUXCS B HAJTMYUU;

- CIIUCOK TOBapOB, KOJIMYECTBO KOTOPBIX HEOOXOAUMO MOIMOJIHUTD;

- CIIUCOK TOBAPOB, ITOCTABJIIEMbIX JaHHBIM IIOCTABIIUKOM.

IlepBbIM m1arom B (pOpMHUpPOBaHUU TPeOOBAHUN SABJISIETCS UACHTHU(HUKALNSA OMOPHBIX TOYEK
3peHus. Bo Bcex Meronax (opmupoBaHMs TpeOOBaHMM, OCHOBAaHHBIX Ha HMCIOJIb30BAaHUM TOYEK
3peHMsl, HadalbHas WICHTU(UKALUS sABiIseTcs Hanbojee TpyAHOH 3amauyeil. OJuH U3 MOAXOJ0B K
UACHTU(PUKAIIMY TOYEK 3pEHUS] — METO]l "MO3roBOM aTaku', KOTJa ONpeAesatoTCs MOTEeHIMAbHbIE
CHCTEMHBIE CEPBHUCHI U OpraHU3allM, B3auMojeicTByomue ¢ cucremMoil. Opranusyercss BcTpeua
JIULI, YYacTBYIOIUX B ()OPMHUPOBAHUM TPEOOBAHUM, KOTOPBIE MpEJIaraloT CBOM TOYKHU 3pEHUs. DTH
TOYKU 3PEHHUs TPEJCTAaBIAIOTCS B BUJE AMAarpaMMbl, COCTOSILEH W3 psja KpyroBbIX oOJacTei,
OTOOpaXaroIIMX BO3MOXKHBIE TOUKHU 3peHus (puc. 4). Bo Bpems "mo3roBoi ataku" HEOOXOAMMO
UCHTU(PUIUPOBATh MOTEHLUAIBHBIE ONOPHBbIE TOYKH 3pPEHMs, CHCTEMHBIE CEPBHCHI, BXOJHbIC
JaHHbIE, HEPYHKIIMOHAIbHBIE TPEOOBAHHUS, YIIPABIISAIONINE COOBITHS U UCKIIIOUUTEIIbHBIE CUTYAllUH.

Crnenyromeil cramueil mpomecca (opmupoBaHusi TpeOoBaHHUN OyaeT WACHTU(DUKALH
OMOPHBIX TOYEK 3peHUs (Ha pucyHke 1.4 mokazaHbl B BHJE€ TEMHBIX KPYIOBbIX oOsacteil) u
cepBUCOB (IIOKa3aHbI B BUJIE 3aTeHEHHBIX obsacTeit). CepBUCHI TOJIKHBI COOTBETCTBOBATH OMOPHBIM
ToukaMm 3peHus. Ho Moryt ObITh CepBHCHI, KOTOpPbIE HE IOCTABJIEHBI UM B COOTBETCTBHE. ODTO
O3HayaeT, YTO Ha Ha4yaJIbHOM dTare "MO3roBOi aTaku' HEKOTOPbIE ONOPHBIE TOUKH 3pEHHs He ObUIH
UACHTU(PUIINPOBAHBI.
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Pucynok 1.4 - JlnarpamMma uieHTH(PUKALINN TOUYEK 3PEHHUS

B Tabnune 1.1 mokazaHo pacrpeneieHie CEpBUCOB Ml HEKOTOPHIX UACHTU(DUIIMPOBAHHBIX
Ha pucyHke 1.4 todek 3peHus. OQHH U TOT KE€ CEPBUC MOXKET OBITh COOTHECEH C HECKOJIBKUMHU

TOYKaMH 3PCHUA.

Tabnuma 1.1 - CepBuCHI, 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
HaJIU4us B CIIMCOK CKUJKU 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 Karajaory eJIeHne
LIEHBI
3aka3 [lepeonpen ITIpoepka  OdopmiieHn
TOBapa eJICHUE HaJIU4us ue 3aKasza
LIEHBI TOBapa
3aHeceHue «Iloxynaem Odopmiien Ileuats
MOKYTIaTeN BIi1» WIIN ue 3aKasza 3aKaza
sl 1 CyMMBI «HETOKYyTa MOKYTIaTeN
IIOKYIIKU B €MBII» 10
6azy TOBap
JTAHHBIX

WNndopmanus, u3BieueHHass U3 TOYEK 3pEHUs, UCIOIb3yeTcs AJs 3arnoiaHeHus ¢GopM mad-
JIOHOB TOYEK 3PEHHsI U OpraHM3alMy TOYEK 3PEHMS B MEPAPXUIO0 HACIEAOBAHMS. JTO IO3BOJIAET
YBHJIETh OOIIME TOYKM 3pEHHUS] M MOBTOPHO HCIOJIB30BaTh MH(MOPMAIMIO B HEpapXUH HACIEI0-
BaHus. CepBHCHI, JaHHBbIE M yIpapisdionias WHGOpMalMs HACIEIyIOTCs MOJAMHOXECTBOM TOYEK



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

Bce TouKM 3peHus

NOCTaBLYMK COTPYAHUKA KAWEHTBI ToBap
KOHCYABTaHT 3AMUHUCTPATO noxynarteso MocTorHHbIN

nokynareno

Pucynox 1.5 - Mepapxus To4ek 3peHus

ATTecTanus TpedoBaHMIt

ATTecTanus AO0KHA MPOJAEMOHCTPUPOBATH, UTO TPEOOBAHHS JNEHCTBUTENHHO OMPEACISIOT
Ty CHCTEMY, KOTOPYIO XO4YeT MMETh 3aka3uuk. [IpoBepka TpeOoBaHMIA BakHA, TaK KaK ONIMOKU B
cnenudukanuu TpeOOBaHUN MOTYT MPHUBECTU K MEPEAEIKe CUCTEMbl U OONBIIMM 3aTpaTram, €Ciu
OynyT oOHapy»XeHbl BO BpeMs Ipolecca pa3pabOTKM CHUCTEMBI WM TIOCJIE BBEICHUS €€ B
sKcrryaranuioo. CTOMMOCTh BHECEHHS B CHUCTEMY HM3MEHEHUH, HEOOXOAMMBIX il YCTpaHEHUs
ommOOK B TpeOOBaHMAX, HAMHOTO BBIIIC, YEM HCIPABICHHE OIIMOOK TNPOCKTUPOBAHUS WU
koaupoBaHus. llpuumHa B TOM, 4YTO H3MEHEHHE TpeOoBaHUN OOBIYHO BiEYET 3a CO0OI
3HAUUTENIbHbIE U3MEHEHUS! B CUCTEME, I10CJIE BHECEHMSI KOTOPBIX OHA JOJDKHA MPOWTH MOBTOPHOE
TECTUPOBAHUE.

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

1. IlpoBepka mnpaBuibHOCTH TpeOoBaHuil. [lonb3oBaTens MOXKET cuuTaTh, 4YTO CHUCTEMA
HeoOXoauMa Il BBINOJIHEHUS HEKOTOPBIX ompeAeneHHbIX (yHkiuil. OnHako nanbpHeHIIMe
pPa3MBIIIJIEHUS] ¥ aHAJIM3 MOTYT NPUBECTH K HEOOXOAMMOCTH BBEICHMS JIOMOJHUTENBbHBIX WM
HOBbIX (yHKIMi. CucTeMbl MpenHa3HA4YeHbl JUISI Pa3HBIX IMOJb30BAaTENed C pa3IMYHBIMU
MOTPEOHOCTSIMU, W TOITOMY Habop TpeOoBaHMil OyneT NPEeACTaBISITH COO00N HEKOTOPHI
KOMITIPOMHUCC MEX1y TpeOOBaHUSAMU TOJIb30BATENIEH CUCTEMBI.

2. IlpoBepka Ha HEMPOTUBOPEYUBOCTH. CriennpuKkanysi TpeOOBaHNN HE JOJDKHA CONEPIKATh
OPOTUBOPEUYH. DTO 03HAUYaAeT, YTO B TPEOOBAHUIAX HE JTOJHKHO OBITH MPOTUBOPEUALINX JIPYT IPYTyY
OTpaHMYEHUN WK PA3JINYHBIX ONMUCAHUI OJHON U TOM K€ CUCTEMHON (QYHKIIUH.

3. IlpoBepka Ha nonHoTy. Cnienngukaius TpeboBaHUI JODKHA COepKaTh TpeOOBaHUs, KO-
TOpbIE ONPEIENSIIOT BCE CUCTEMHBIE (DYHKLIMU U OTPaHUYEHMs], HajlaraeMble Ha CUCTEMY.

4. IlpoBepka Ha BBINOJHUMOCTb. Ha OCHOBE 3HaHUS CYIIECTBYIOIIMX TEXHOJIOTUH
TpeOOBaHUS JTOJIKHBI OBITH TPOBEPEHBI HA BO3MOXKHOCTh UX PEAIbHOTO BBIMOIHEHMS. 3/1€Ch TaKKe
IPOBEPSAIOTCS BO3MOKHOCTH (PMHAHCHPOBAHUS U IrpayK pa3pabOTKH CUCTEMBI.

CymecTByeT psii METOAOB aTTecTaly TpeOOBaHMM, KOTOpbIE MOXKHO HCIOJIb30BATh
COBMECTHO WJIH KaXKIbIH B OTJIEIBHOCTH.

1. O630p TpeboBanuii. TpeOoBaHUS CHCTEMHO aHATU3UPYIOTCS PEIEH3CHTAMHU.

2. IlporotunupoBanue. Ha 3ToM 3Tamne MpOTOTUN CHUCTEMBI JIEMOHCTPUPYETCS KOHEUHBIM
MOJIb30BATENSIM U 3aKka3zuuky. OHM MOTYT 3KCHEpUMEHTHUPOBAaTH C STUM IMPOTOTHUIIOM, YTOOBI
yOeaUThCs, YTO OH OTBEYAET X MOTPEOHOCTSIM.

3. l'eHepanus TECTOBBIX CIicHapueB. B mieane TpeOOBaHMS JODKHBI ObITH TAKUMH, YTOOBI
UX pealn3aluio MOXKHO ObUIO MpoTecTHpoBaTh. Ecnu TecTsl aisl TpeOoBaHU pa3zpabaThIBalOTCS
KaK YacThb Ipolecca arTecTallid, TO YacTO JTO IMO3BOJSET OOHApYKUTh MpOOJIEeMbl B



cnenudukanuu. Ecam Takwe TECThl CIOXHO WJIM HEBO3MOXKHO pa3paboTaTh, TO OOBIYHO 3TO
03HAYAET, UTO TPEOOBAHUS TPYAHO BBINOJIHUTH U TTO3TOMY HEOOXOAMMO UX MEPECMOTPETb.

4. ABTOMaTH3UPOBAHHBIM aHAIN3 HEMIPOTHBOPEUUBOCTH. Eciu TpeGoBanus mpecTaBiIeHb B
BUJE CTPYKTYPHBIX MWJIH (OpPMaIbHBIX CHCTEMHBIX MOJENEH, MOXXHO HCIOJIb30BaTh
uHctpymentanbabie CASE-cpenctBa  is  mpoBEpKM  HENMPOTUBOPEUYMBOCTH — Moxenei. s
ABTOMATU3UPOBAHHOW TMPOBEPKH HEMPOTUBOPEUMBOCTH HEOOXOAMMO MOCTPOUTH 0a3y JaHHBIX
TpeOOBaHUI W 3aTeM MPOBEPHUTH BCE TPeOOBaHUS B 3TOH 0a3e MaHHBIX. AHAIM3ATOp TPeOOBAHUMN
TOTOBUT OTYET 000 BCceX 0OHAPYKEHHBIX MPOTHBOPEUHSIX.

[Tonp30BaTeNbCKHE U CUCTEMHBIE TPEOOBAHNUS

Ha ocHOBaHWU MMOJIy4€HHBIX MOJENEH CTPOSTCS MOJIb30BaTENIbCKHE TPeOOBaHUA, T.€. Kak
OBUIO CKa3aHO B Hayalie ONMUCAHNWE HAa €CTECTBEHHOM S3bIKE (DYHKIIMH, BBIOTHSAEMBIX CHCTEMOH, U
OTrpaHUYEHUH, HaKJIaJbIBAEMbIX Ha HEE.

[Tonp30Barenbckue TPeOOBAaHUS JOJDKHBI ONUCHIBATH BHEIIHEE IIOBEJCHHUE CHCTEMBI,
OCHOBHbIE (DYHKLIMM U CEPBUCHI MPEIOCTABIIAEMbIE CUCTEMOM, € He(yHKIMOHAIbHBIE CBOWCTBA.
Heo0xoauMo BBIACTUTH OMOPHBIE TOUKU 3PEHHS U CTPYNIHPOBATh TPEOOBAHUS B COOTBETCTBHH C
Humu. [lomp3oBarenbckue TpeOOBaHHUS MOXXKHO OPOPMHUTH KaK HMPOCTHIM IEPEUMCICHHEM, TaK U
MCIIOJIb3YS] HOTALMIO BAPUAHTOB HCIOJIb30BaHUS.

Jlanee cocTaBistOTCS CUCTeMHbIE TpeboBaHusa. OHU BKIIOYAIOT B ce0s:

1. TpeboBanus Kk apxuTekType cucrteMmbl. Hampumep, yuciio u pasmelleHue XpaHWINILL U
CEpBEPOB MPUIIOKEHUH.

2. TpeOoBanwmsl K mapameTpaM oOopymoBaHusi. Hampumep, 4actora mpoIEecCOpOB CEPBEPOB
U KJIMEHTOB, 00BEM XPaHUIIHII, pa3Mep OMEepPaTUBHOM M BUIEO MaMSTH, MPOMYCKHAS CIIOCOOHOCTh
KaHaja U T.J.

3. TpeOoBanust K mapameTrpaM cuCTeMbl. Hampumep, Bpems OTKJIMKa Ha JeWCTBUE
MI0JIb30BATENsI, MAKCHMAJIBHBIN pa3Mep nepenaBaeMoro (aiina, MakCUManbHasi CKOPOCTh Mepeadn
JTAHHBIX, MAKCUMAJIbHOE YUCIIO OJJHOBPEMEHHO pabOoTaroIMX MOJIb30BaTENeH U T.1I.

4. TpeOoBaHUs K IPOrpaMMHOMY UHTEp(ENCy.

5. TpeboBanus K CTPYKTYype CUCTEMBL. Hampuwmep, MacmrabupyemocTsb,
pacnpenes€éHHOCTb, MOYJIBHOCTh, OTKPBITOCTb.

- MacIITabupyeMOCTh — BO3MOXHOCTb PACIPOCTPAHEHUSI CUCTEMbI Ha OOJIBIIIOE KOJIUYECTBO
MaIIWH, He IPUBOAIIAS K TOTepe paboTOCIOCOOHOCTH U AP(EKTUBHOCTH, IIPU 3TOM CIIOCOOHOCTh
CHUCTEMBl HapallMBaTh CBOK MOUIHOCTb JOJDKHA  OINPENEIAThCS  TOJIBKO  MOIIHOCTBIO
COOTBETCTBYIOILIETO alllapaTHOr0 00eCIeUYeHusl.

- pacrpeeNIeHHOCTb - CUCTEMA JOJDKHA MTOAIEPKUBATh PACIPEACIEHHOE XPAaHEHUE TaHHbIX.

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

- OTKPBITOCTh - HAJIWYME OTKPBITBIX HUHTEp(hENHcOoB s BO3MOXKHOM JOpabOTKH U
MHTErPALMH C IPYTUMU CUCTEMAMHU.

6. TpeOoBaHMs MO B3aWMOJCWCTBHIO M WHTETPAllUU C JIPYrHMH cucreMamu. Hampuwmep,
UCMOJb30BaHUe oOmeld 0a3bl JaHHBIX, BO3MOXHOCTb IOJTYYEHHUS [aHHbIX M3 0a3 JaHHBIX
OIIPEACIIEHHBIX CUCTEM U T.[I.

TEXHOJIOI'MHM YIIPABJIEHUSA KU3HEHHBIM HUKJIOM HHXEHEPHBIX
INPOEKTOB

O0mme cBegeHns 00 00bEKTHOM MOAETHPOBAHUM

Cyl1iecTByeT MHOYKECTBO TEXHOJOTUN U MHCTPYMEHTAJIBHBIX CPEJICTB, C MOMOIIBIO0 KOTOPBIX
MOYKHO peajin30BaTh B HEKOTOPOM CMbICIIE ONTHUMaIbHbIN mpoekT VC, HaunHas ¢ Tamna aHaau3a u
3aKaH4YMBas CO3JaHUEM MPOTPAMMHOIO KOJia CUCTeMbI. B OOJBIIMHCTBE CIy4aeB 3TH TEXHOJIOTUHU
NPEIbABISIOT BEChMa JKECTKUE TpeOOBaHM K Mpoleccy pa3pabOoTKH M MCIIOIb3YEMbIM pecypcam, a
MOMBITKA TpaHC(HOPMHUPOBATh UX TOJ KOHKPETHbIE MPOEKTHI OKA3bIBAIOTCS O€3yCHENIHBIMU. JTH
TexHojoruu npeacrasiensl CASE-cpencrtsamu BepxHero yposHs i CASE-cpencrBamu nojHOro
xu3HenHoro mukna (upper CASE tools wiun full life-cycle CASE tools). OHu He MO3BOJSIOT



ONTUMU3HUPOBATH ACATCIBHOCTL HAa YPOBHC OTIACJIBHBIX 3JICMCHTOB IHPOCKTA, WM, KaK CJIICACTBUC,
MHOTHE pa3paboTuuku Tepenuid Ha Tak HaszbiBaeMble CASE-cpenctBa HmkHero ypoBHs (lower
CASE tools). OgHako OHH CTOJKHYJIHUCh C HOBOW mpoOiiemMoil — mpoOieMoil opraHuzanuu
B3aUMO/JICHCTBHS MEX/y PA3IMYHBIMA KOMaHIAMH, PEATH3YIOIIMMH TPOCKT.

YuupuuupoBaHHbIii A3bIK 00bEeKTHO-OPHEHTHPOBAHHOTO MO/IeJINPOBAHUS

YHupUImMpoBaHHBIN 36K 00bEKTHO-OpHUEHTHPOBaHHOTO MoaenupoBanus Unified Modeling
Language (UML) siBusics CpeACTBOM JOCTHOKECHHUS KOMIPOMHCCA MEXIY OSTHMHU TOAXOaMH.
CymiecTByeT [OCTaTOYHOE KOJMYECTBO HMHCTPYMEHTAJIbHBIX CPEACTB, MOJICPKUBAIOIIUX C
nomotsio UML sxu3HeHHBIH HMKIT WHGOPMAIMOHHBIX CHCTEM, M, oqHOBpeMmeHHo, UML sBisercs
JIOCTaTOYHO TMOKUM JJIsi HACTPOMKHU U MOAJEPKKH CleUU(UKH JeSTEIbHOCTH Pa3IMYHbIX KOMaH/
pa3pabOTUUKOB.

Coznanne UML Havanock B okTs10pe 1994 r., korma Jxum Pam6o u I'pagu byu u3 Rational
Software Corporation ctanu paborare Haj oObenuHeHHEM cBoux merogoB OMT um Booch. B
HacTosIIee BpemMsi KOHCOpIMyM Tosib3oBaTteneii UML Partners Bkitouaer B ceOsi mpeacTaBUTENCH
TaKUX TpaHA0B MH(OPMAIMOHHBIX TeXHOJOTWH, Kak Rational Software, Microsoft, IBM, Hewlett-
Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencrasisier c000# 00BEKTHO-OPUEHTUPOBAHHBIN SI3BIK MOJIETTUPOBaHUS,
o0Jaaomui ClIeyoImMI OCHOBHBIMH XapaKTePUCTHKAMHU:

- IBJISIETCS  SI3BIKOM BU3YaJIbHOTO MOJICTUPOBAHMSI, KOTOPBIM oOecreduBaeT pa3paboTKy
pernpe3eHTaTUBHBIX MOJENel [isi OpraHu3allii B3auMOACHCTBUs 3aka3unka u paszpaborunka WC,
pasnuuHbIX rpynn pazpadotunkos UC;

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

UML — 5310 cranaapTHas HOTalMsl BU3YaJbHOI'O MOJEJIMPOBAHUS IPOrPAMMHBIX CHUCTEM,
npunsTas kKoHcopiumymoMm Object Managing Group (OMG) ocenbto 1997 r., u Ha ceroaHAIIHUN
JICHb OHA TIOJIJICPIKUBACTCSI MHOTMH 00beKTHO-OpUeHTHpOBaHHBIMU CASE-tipoaykramu.

UML Bkit04aeT BHYTPEHHUI HAOOP CPEACTB MOJESIMPOBAHUS, KOTOPHIE Ceiuac MPUHATHI BO
MHOTHUX METOJaX M CPEICTBAX MOJCIMPOBAHUS. DTH KOHIICIIIIUA HEOOXOJUMBI B OOJIBITUHCTBE
NPUKIAIHBIX 3aJa4, XOTd HE KaxkJas KOHLEMIUS HeoOXoJMMa B KaXKIOM YacTH KaXAOoro
npusioxenus. [1onp30BaTensaM s3pIKa MPeI0CTaBICHBI BO3MOKHOCTH:

- CTPOUTH MOJIEIM Ha OCHOBE CPEJACTB fA1pa, O3 MCMOIb30BAaHUS MEXAaHU3MOB PACIIHPEHUS
JUTSE OOJTBIITMHCTBA THUITOBBIX TIPUIIOXKCHHI,

- 100aBIATH MPH HEOOXOAUMOCTH HOBBIE JIEMEHTHI M YCIOBHBIE 0003HAUYECHHUS, €CTTH OHU HE
BXOJISAT B SIJIPO, I CIICIUAIA3HPOBATH KOMIIOHEHTBI, CUCTEMY YCIOBHBIX 0003HaUYCHUH (HOTAIUIO)
Y OTPaHUYEHUS 711 KOHKPETHBIX MPEIMETHBIX 00IacTei.

SI3pik UML
Avarpamma Auarpamma Duarpamma
DapNahILe Knaccoe COCTOAHMIH
MCNONB30BAHNA
Ouarpamma HUuTerpupoBaHHasn HAnarpamma
ABATENBHOCTH uogenb CNOXHOMH nocnegoearefib-
cHCTeub! HOCTel
[uarpamma Ouarpamma Auarpamma
Koonepauuu KOMNOHEHTOE pasBepTeiBaHNA

Pucynok 2.1 - UHTerpupoBanHas MOJEIb CJI0KHOM CUCTEMbI B HOTAIUK sA3bika UML



Crannaptr UML npeanaraer cienyroomuii Habop Auarpamm Uit MOJCINPOBAHUS:
1. fmarpaMMbl  BapuMaHTOB HCMOJB30BaHUs (use case diagrams) — Il MOJETUPOBAHUS
OM3HEC-TIPOIIECCOB OpPTaHM3alMd U TPEOOBAaHUI K CO3aBACMOM CHCTEME);
2 nuarpammbl  kinaccoB (class diagrams) — nms MOACIMPOBAaHUS CTAaTHUYECKOW CTPYKTYPBI
KJIACCOB CUCTEMBI U CBS3€M MEXKY HUMU;
3. muarpaMmbl oBeneHus cucreMsl (behavior diagrams):
3.1 nuarpamMMel B3aumoaencTBus (interaction diagrams):
3.1.1 nuarpammsI rociaea0BaTeIbHOCTH (sequence diagrams) u
3.1.2 xooneparuBubie  auarpammbl  (collaboration diagrams) — s
MOJIEJIMPOBaHUS Ipoliecca oOMeHa COOOIMICHUSIMH MEXAY OObEKTaMHU;
3.2 tmarpaMMbl  cocTosiHME  (statechart diagrams) — s MojeIMpoBaHUS
MOBe/IeHUs O0BEKTOB CHCTEMBI IPH IEPEXO0J€ U3 OJHOIO COCTOSIHUS B JIPYTOE€;
3.3 nmarpaMMbl  AesTenbHOCTEeW (activity diagrams) — s MOAEIMpOBAHUS
MOBEJICHHS CHUCTEMbl B paMKaX pa3jMYHbIX BApUAHTOB HCIOJIb30BAHUS, WIH
MOJEIUPOBAHHUS ICATEIbHOCTEM;
4. nuarpammsl peanu3anuu (implementation diagrams):
4.1 muarpaMMbl  KOMIIOHEHTOB (component diagrams) — IS MOJEIHPOBAHUS
HepapXuu KOMIIOHEHTOB (TIOJICICTEM) CUCTEMBI;
4.2 muarpamMmel  pasBepTeiBaHusl (deployment diagrams) — s MoaenupoBaHUS
(bu3nYECKO apXUTEKTYpPhI CUCTEMBI.

JAuarpaMMbl BApHAHTOB MCII0JIb30BAHUSA

[TonsTre BapmaHTa HcCHoONB30BaHUA (use case) BIepBble BBed MBap SIkoOcoH u mpuman
€My TaKyl0 3HA4YUMMOCTb, YTO B HACTOAIICC BpPCMA BAPHUAHT HCIIOJb30BaHUA IIPCBPATUIICA B
OCHOBHOI 3JI€MEHT pPa3pabOTKH U IUIAHUPOBAHHUSI IPOEKTA.

Bapuant ucnonbp3oBaHMS — TpENCTaBiseT  COOOWM  IMOCJIENOBATEIbHOCTh  JACHCTBUMN
(TpaH3aKMii), BBIIOJHSEMBIX CHCTEMOW B OTBET Ha COOBITHE, WHUIUUPYEMOE HEKOTOPHIM
BHEIIHUM OOBEKTOM (JEHCTBYIOIIMM JHUIIOM). BapuaHT HCHOIb30BaHUS ONMCHIBAET THUIIMYHOE
B3aMMOJICHCTBHE MEXIy TMOJb30BaTeieM M cucreMoil. B mpocteilmem ciayyae BapuaHT
UCTIOJIB30BaHUS OMpEIEISeTCsS B TPoIecce 0OCYKISHHS C TOIb30BaTeNIeM TeX (PYHKIHH, KOTOpbIe
OH xoTen Obl peanu3oBarh. Ha s3pike UML BapuaHT MCHONMB30BaHUS U300pa)aroT CIEIYIOIIUM
obpazoM:

EEIFIIHEIHT HMCNONBE20B2HMA

Pucynok 2.2 - BapuaHT UCTIONB30BaHUS

JlelicTBytolee JUIO (actor) — 3TO poJib, KOTOPYIO MOJIb30BATENlb UTPAET MO OTHOLICHUIO K
cucreme. JlelcTByroue nuna MPEACTaBIsAOT COOOM pOM, a HE KOHKPETHBIX JIIOJEH WU
HalMeHOBaHUsA paboT. HecmoTpst Ha TO, 4TO Ha AUarpaMMax BapUaHTOB HCIOJIb30BAHUS OHH
M300pa)xkatoTCsl B BUJE CTHJIM30BAHHBIX YEJIOBEYECKUX (DUTypOK, IEHCTBYIOIIEE JUIO MOXKET
TakXke OBbITh BHEUIHEW CHCTEMOHM, KOTOpOM HeoOXoauMa HeKoTopas HWHGopMauus OT AAaHHOU
cuctembl. [loka3pIBaTh Ha AMAarpaMMe JAEUCTBYIOLIUX JIUI CJIEAYET TOJILKO B TOM Ciy4ae, Koraa
UM JICHCTBUTEIBHO HEOOXOAMMBI HEKOTOpbIE BapHaHThl Hcroiib3oBaHus. Ha s3eike UML
JIEHCTBYIOIIME JTUIIA TIPEJICTABIISIOT B BUE QUTYP:

Pucynok 2.3 - [lelicTByro1iiee JuIio (aKTep)



JleicTByromue JMna JeasaTcs Ha TPU OCHOBHBIX THIA!

- IIOJIb30BATEIIN;

- CUCTEMBI;

- IpyTHe CUCTEMBI, B3AUMOICHCTBYIOIUE C JAaHHOM;

- BpeMmsl.

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

CBs3u Mex1y BAapHMAHTAMM MCIOJb30BAaHUS M JCHCTBYIOIUMMH JHLAMH

B sa3pike UML Ha auarpaMMax BapHaHTOB MCIOJIB30BaHUS IOJIEPKUBACTCS HECKOJIBKO
TUIIOB CBsI3ed MEXIY ODJEMEHTaMH JuarpaMMbl. DTO CBSI3M KOMMYHHKALUHU (communication),
BkitoueHus (include), pactmpenus (extend) u 06006menus (generalization).

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

Odopmute kpeaut
1 » ANnA Knuenra DaHka
Knuenr Bauka

Pucynok 2.4 - [Ipumep cBS3U KOMMYHUKALUN

CBs3b BKJIIOYEHMS IPUMEHSETCd B TEX CUTyalusX, KOrja HuMeeTcs KakoH-muoo
(GparMeHT TOBEICHHUS CHCTEMBI, KOTOpBIM TOBTOpsieTCs Oojee 4YeM B OJHOM BapUaHTE
ucrnonb3oBaHuss. C  IOMOLIBIO  TakuX  CBA3€H  OOBIYHO MOJEIUPYIOT  MHOTOKPATHO
UCIOJIb3YEMYIO (DYHKIIMOHAJIBHOCTD.

CBsi3p paclIMpeHUs] NPUMEHSAETCS IPU ONMCAHUM HM3MEHEHHMH B HOPMAJIbHOM IIOBEICHUU
cucteMbl. OHaA ITO3BOMISIET BAapHUaHTy HMCIIOJIb30BAHHA TOJIBKO IIpU HCO6XOHHMDCTH HCIIOJIB30BAaTh
(YHKLHMOHAJIBHBIE BO3MOXKHOCTH JIPYTOro.

<<extend>>

- —
KnuenT CHATbL AeHbIU
co cyera
~
~
~

a -
<< >
include> AyteHTuhmumpoBaTth

KnueHra

BbINONHUTL
ycKopeHHoe
CHATHE AeHer

Pucynok 2.5 - [Ipumep cBsi31 BKIIIOUEHUS M paCIIUPEHUS

C mnomouipto cBA3M O0OOOIIEHUS TOKA3bIBAIOT, YTO Yy HECKOJBKHUX JAEHCTBYIOLIMX JIUIY
UMEIOTCS OOIIHNE YEPTHI.
Cnyxawwn %

Cnyxawmn % Cnyxawmn BpemerHHbin i
C novacosomn Ha oknage cnyxawmn
onnaron

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 OOMEHHBAIOTCS
MEXIy COOOM.

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

Nudopmanmonnoe (informative) cooOmieHue — 310 cooOlieHne, cHabkaromee OObeKT-
NOJTy4aTesb HEKOTOPOi nH(pOpMAaIie i1l OOHOBJICHUS €r0 COCTOSIHHUS.

Coobmienne-3anpoc (interrogative) — 3T0 COOOIICHHE, 3aNPANTUBAIOIIEE BbIIadyy HEKOTOPOU
nHpopmaruu 06 0ObEKTe-TI0IyqaTee.

HNmnepatuBHOe (imperative) cooOLIeHHE — 3TO COOOIIEHHe, 3alpalIiBaroIee Y 00beKTa-
MIOJTy9aTesisi BHITIOJTHEHUE HEKOTOPBIX JACHCTBUIA.

CymiecTByeT JBa BHJAa JHAarpaMM B3aUMOJCHCTBHS: JHArpaMMbl MOCIIEIOBATEIBHOCTH
(sequence diagrams) u koomepatuBHbIe auarpammsl (collaboration diagrams).

JlmarpamMma nocJieioBaTeJIbHOCTH (sequence diagrams)
Jluarpamma IOCII€0BAaTEILHOCTH OTPAXKACT IMOTOK COOBITHH, MPOUCXOMSANIMX B PaMKax
BapHaHTa UCII0JIb30BaHM.
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Pucynok 2.7 - Ilpumep nuarpammsbl ocieA0BaTeIbHOCTH



Bce peiicTByromue suia MoOKa3aHsl B BEpXHEM wacTM  guarpammbl.  CTpenku
COOTBETCTBYIOT COOOIIEHUSIM, MEpelaBaeMbiM MEXIY ACUCTBYIOUIUM JHIIOM U OOBEKTOM WIIU
MEXy 00BEKTaMU JIJIsl BBIIOJTHEHUS TPEOYeMbIX (hyHKIIUH.

Ha nmarpamme mnocnenoBaTenbHOCTH OOBEKT H300pa)kaeTcsi B BUJE MPSMOYTOJIbHHKA,
OT KOTOPOTO BHM3 TPOBEJCHA ITYHKTHpPHAs BEPTUKAJIbHAS JIMHUSA. OTa JMHHUS Ha3bIBACTCS
munuen xku3Hu (lifeline) oOGwexkta. OHa mpeacraBisier coOo0W (parMEHT >KHU3HEHHOTO ITUKIIA
00beKTa B MPOIECCE B3aUMOICUCTBUSI.

Kaxxnoe cooOrieHue mnpeicTaBiseTcss B BHAE CTPEJIKU MEXIY JHUHUAMU KU3HH JABYX
00bekTOB. COOOIIeHNsI TOSBIISIIOTCS B TOM TMOPSJKE, KAaK OHM MOKa3aHbl Ha CTPAHMIIE CBEPXY
BHU3. Kaxkmoe cooOmieHne mnomedaeTcss Kak MUHUMYM HMeHeM cooOmenus. [Ipu sxenanuu
MOXHO JI00aBUTh TaKKe€ AapryMeHThl W HEKOTOPYIO YHpaBistomyro uHpopMmauio. MoxHO
nokazarb camozencruposanue (self-delegation) — coobmieHre, KOTOpoe 0OBEKT MOCHUTIAET CAMOMY
ce0e, P 3TOM CTpEJIKAa COOOLICHNS YKa3bIBAET HA Ty )K€ CaMYIO JIMHUIO )KU3HH.

Jnarpamma koorepanuu (collaboration diagram)

JlnarpaMmbl KOOIIEpalluu OTOOpaXKaroT MOTOK COOBITHH dYepe3 KOHKPETHBIH CIeHapuid
BapHaHTa HCIOJIb30BAaHMUs, YIIOPSIIOUYECHBI TI0 BpPEMEHH, a KOOIEpPaTUBHBIE TuarpaMmbl OoJbIie
BHUMAaHHS 3a0CTPAIOT HA CBA3SIX MEXKAY OOBEKTaMH.

Ha pmarpamme koomepanuu mnpeacTaBieHa BCsi Ta WHGOpMalusg, KOTopas €CTh M Ha
JIrarpaMMe MocjeI0BaTeIbHOCTH, HO KOOTIEpaTUBHAS TUarpaMMa IMo-JIpyroMy OIMHUCHIBAET IOTOK
coObiTuii. M3 Hee Ierde TMOHATh CBSI3W MEXIy OOBEKTaMH, OJHAKO, TpPyAHEE YACHUTH
MI0CJIEIOBATEIIBHOCTD COOBITHH.

Ha xoomepaTtuBHOI auarpaMme Tak e, Kak M Ha JMarpaMMe MOCIeA0BaTeIbHOCTH,
CTpeNKH O0003HA4YalOT COOOUICHHS, OOMEH KOTOPHIMU OCYIIECTBISIETCS B paMKax JaHHOTO
BapHaHTa HCIIOJIb30BaHUA. VIX BpeMeHHas IOCIIeJOBATEIbHOCTh YKA3bIBAETCS MyTEM HyMepaluu
COO0O0ILIEHUH.
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Pucynoxk 2.8 - [Ipumep nuarpaMMsel Koorepanuu

JAuarpammbl kjaaccoB. O0ume cBegeHust

JlnarpamMma KJIacCOB ONPEEINSAET THUIIBI KIACCOB CUCTEMBI U PA3JIMYHOIO POJA CTATUUECKUE
CBSI3M, KOTOpbIE CYIIECTBYIOT Mexay HUMH. Ha auarpammax KiaccoB H300pa’karoTcs TaKkKe
aTpuOyTHl KJIACCOB, OIEPALMU KIACCOB M OIpAaHHYEHHs, KOTOpPbIe HAKJIAIbIBAIOTCS Ha CBA3M
MEXIYy KIJIAaCCAMH.

Huarpamma kinaccoB UML - 310 rpad, y3namu KOTOPOTO SIBISIOTCS SJIEMEHTHI CTaTHYECKON
CTPYKTYpBbI IIpOeKTa (KJ1acchl, MHTEp(dENchl), a AyraMmu - OTHOLLEHUS MEXIY y3JlaMu (acCOLMallH,
HacJIEJOBaHNE, 3aBUCUMOCTH).

Ha nuarpamme kinaccoB H300paXaroTcs CIEAYIOIINE IIEMEHTBI:

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

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



- Uurepdeiic (interface) - aOGcTpakTHBIN Kiacc, 3amaromuii HaOOp orepanuii, KOTOpbIe
O00BEKT TMPOU3BOIBHOTO KJIACCA, CBSA3aHHOTO C JAaHHBIM WHTEp(EHCcOM, MPENOCTaBISIET APYTUM
00BEeKTaM.

METOAOJIOTAA MPOEKTHOI'O MEHE)KMEHTA UHXXEHEPHBIX PEIIIEHUN

[Tpobnemsl yrpaBieHus: IPOrpaMMHBIMH IPOEKTaMHU BIIEPBBIE MPOSBWINCH B 60-X - Havyae
70-x rofoB, KOrja HpOBAJIMJIMCH MHOTME OONbIIME MPOEKTHl IO pa3paboTKe NpPOrpaMMHBIX
NpOAYKTOB. bl 3auKcHpoBaHbl 3a/1epKKu B coznanuu [10, oHO ObUTO HEHaIeKHBIM, 3aTpaThl HA
pa3paboTKy B HECKOJBKO pa3 MPEBOCXOMIN IEpBOHAYAIbHBIE OLEHKH, CO3/aHHbIE IIPOrPAMMHBIE
CUCTEMBI YaCTO UMEJIN HU3KHE [10KA3aTEIN POU3BOAUTENBHOCTH. [IpudyrHbI IpOBaNIOB KOPEHUIUCH
B T€X IOJAXOJaX, KOTOPbIE HCIOJIb30BAIUCH B YIpaBleHUM IpoekTamu. [IpuMeHsemas mMeTonuka
ObUIa OCHOBAaHA HA OIBITE YMPABICHHUS TEXHUYECKUMHU NMPOCKTaMHU M OKa3alach HedIPPEKTUBHON
pu pa3paboTKe MPOrpaMMHOI0 0OecredeHusl.

BaxxHo moHMMaTh pazHUIly Mex1y npodeccuoHanbHOU pazpadotkoit [10 u molOuTensckum
nporpaMMmupoBanueM. Heo6xoauMocCTh yrpaBiieHUs! IPOTPaMMHBIMU [TPOEKTaMU BBITEKAET U3 TOTO
¢axra, 9ro mpouecc cozganus npodeccrnonanbHoro 110 Beerna siBiseTcsi CyObEKTOM OFOKETHOM
HNOJUTUKM OpraHu3aluy, TA€ OHO pa3pabaTblBaeTCs, M HMEET BPEMEHHbIE OrpPaHUYEHUS.
Pabota pykoBouTeIsT TPOrpaMMHOTO MPOEKTa MO OOJIBIIIOMY CYETY 3aKJIIOYaeTCs B TOM, YTOOBI
rapaHTUPOBATh BBINOJIHEHUE ITHX OIO/DKETHBIX M BPEMEHHBIX OTpaHUYEHUH C ydeToM Ou3Hec-
1esnel opraHu3aluy OTHOCUTENbHO pa3pabdaTeiBaemoro 110.

PykoBoauTenu mpoeKTOB MPU3BaHbl CIUIAHUPOBATh BCE ATAIlbl Pa3pabOTKU MPOrpaMMHOIO
npoaykra. OHM TakXe JOJDKHBI KOHTPOJMPOBATH XOJI BBIIOJHEHUS pabOT U COOJIIOJIEHUSI BCEX
TpeOyeMbIX cTaHAapToB. I10CTOSHHBIM KOHTPOJb 3a XOZOM BBINOJHEHHUsT pabOT HEOOXOAUM JUIs
TOTO, YTOOBI TPOLIECC Pa3pabOTKM HE BBHIXOAWI 33 BPEMEHHBIE W OIODKETHBIE OTPAHUYCHUSI.
Xopoliee yrnpaBlIeHUE HE TapaHTUPYET YCIEIIHOTO 3aBEepIICHUs MPOEKTa, HO IIOXO€ YIPaBICHUE
00s3aTeNIbHO TNPHUBEAET K €ro IpoBaly. OJTO MOXET BBIPA3UTHCS B 33JCPKKE CPOKOB CAaYU
roroBoro I1O, B MpeBbIIIEHUN CMETHOM CTOMMOCTU MPOEKTa M B HECOOTBETCTBMM rotoBoro 10
cnenudukanuy TpeOOBaHUM.

IIponiecc paspabotku IIO cymiecTBEHHO OTJIMYAeTCs OT HPOLECCOB  pealln3aluu
TEXHUUYECKUX MPOEKTOB, YTO MOPOKIAET ONPEIEICHHBIE CI0KHOCTH B YIPABJIEHUHU MPOTPaMMHBIMU
IIPOEKTaMHU:

1. IlporpammHBIA NPOIYKT HemarepuaneH. [IporpammHoe oOecrnieueHrne HeMaTepuaIbHO,
€ro HeJb3sl YBHJIETh WIM NOTPOrarh. PykoBOOWTENb NMPOrpaMMHOIO IPOEKTAa HE BUAMT IPOLECC
"pocta" paszpabareiBaemoro I10. OH MokeT mojaraThCsi TOJBKO Ha JIOKYMEHTAIlUI0, KOTOpas
¢bukcupyer npouecc pa3pabOTKH MPOrpaMMHOTO MPOYKTA.

2. He cymecTtByeT cTaHapTHBIX mporieccoB paspadbotku I10. Ha ceromnsimamii 1eHb He
CYLIECTBYET YETKOW 3aBUCHUMOCTM MEXIy IpoueccoM co3nanus IIO m Ttumom cos3maBaeMoro
IPOrpaMMHOTO MpOAyKTa. Jlpyrue TexHHUYecKHe IUCHUIUIMHBI HWMEIOT JUINTENbHYI0 HCTOPHIO,
npoliecchl pa3pabOTKU TEXHUYECKUX U3AETNI MHOTOKPAaTHO OnpoOOBaHbl M npoBepeHskl. [Iporeccsl
co37aHMsI OOJIBIIMHCTBA TEXHUYECKUX CHCTEM XOpOIIO H3ydeHbl. M3yueHuem jke MNpoleccoB
co3panus [10 cnenuanucTsl 3aHUMarOTCA TOJIBKO MocienHee BpeMs. [1o3Tomy nmoka Hellb3si TOYHO
nmpejacKa3arb, Ha KakoM JTame mporecca paszpadorku [1O MOryT BO3HHKHYTH TIPOOJIEMBI,
YTPOKAIOLIUE BCEMY IPOIrPAMMHOMY IIPOEKTY.

3. bonmpimme mporpaMMHBIE TPOEKTHI - 3TO YacTo "OAHOpPa3oBbIe" TMPOEKTHI. bosbimme
IpOTrpaMMHBIE MPOEKTHI, KaK MPaBUIIO, 3HAYUTEIHHO OTIMYAIOTCS OT NMPOEKTOB, PEaTM30BAHHBIX
panee. [loaToMy, 4TOOBI YMEHBIIUTH HEONPEIEICHHOCTh B MJIAHUPOBAHUU MTPOEKTA, PYKOBOIUTENN
IPOEKTOB JIOJDKHBI 00J1aaTh O4YeHb OOJBIIMM IPAKTHYECKUM oOmbIToM. Ho mocTosiHHBIE
TE€XHOJOTMYECKHE U3MEHEHHsS] B KOMIBIOTEPHOM TEXHHKE M KOMMYHHKAIlMOHHOM 00OpYAOBaHUU
00ECIICHUBAIOT NPEIBIAYIIUNA ONbIT. 3HaHWS W HaBBIKM, HAKOIUICHHBIE OIBITOM, MOTYT HeE
BOCTpEOOBATHCSA B HOBOM IIPOEKTE.

[lepeuncieHHble OTIMYUS MOTYT MPHUBECTH K TOMY, YTO pealin3allusi MPOEKTa BBIHAET U3
BPEMEHHOI0 TIpaduKa WM TPEBBICUT OIOPKETHbIE acCUTHOBaHUS. [IporpamMmHble CHCTEMBI



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

IIponecc ynpasJjienusi pa3padoTKoil IPOrpaMMHOI0 o0ecneYeHnst

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

- Hanmucanue npeioxkenuit o cozaanuto [10.

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

- OueHMBaHKUEe CTOMMOCTH IIPOEKTA.

- [TonOop nepconana.

- KoHTpos1b 32 X0/10M BBINOJIIHEHUS padoT.

- Haniucanue oT4eTOB M IPEICTABICHUN.

IlepBasi cTtaaus MpOrpaMMHOIO IPOEKTa MOXKET COCTOATh M3 HAIMCAHUS MPEUIOKEHUH 1o
peanu3zanuu 3Toro mpoekra. IIpennoxeHus AOKHBI COAEp)KaTh ONHUCAHUE LENEeH INPOEKTOB U
croco0oB ux AocTkeHus. OHM Takke OOBIYHO BKJIIOYAIOT B ce0sl OLIEHKM (DMHAHCOBBIX U BpE-
MEHHBIX 3aTpaT Ha BBINOJIHEHUE IpoekTa. lIpu HEOOXOAMMOCTH 31eCh MOTYT HPHUBOJIUTHCS
000OCHOBaHMA Ul Iepelauyd IPOEKTa Ha BBINOJHEHHE CTOPOHHEH OpraHu3alMyd WIM KOMaHJe
pa3pabOTUUKOB.

Hanucanue npeanoxeHnit — o4eHb OTBETCTBEHHAs paboTa, TaK Kak JJIsi MHOI'MX OpIraHu3a-
1UI BOIIPOC O TOM, OyJET JIM MPOEKT BHIIOJIHATHCS CaMOW OpraHu3aluel nim pa3padaThiBaThCs 110
KOHTPAaKTy CTOpPOHHEH KOMIIaHUEH, sBisercss KpuTuueckuM. He cymectByer Kakux-iau0o
PEKOMEHAALNMN 10 HAITMCAHUIO IIPEJIOAKEHHM, MHOTO€ 3/1€Ch 3aBUCHUT OT OIIBIT.

Ha »srane nmiaHupoBaHUsl NPOEKTa ONPENENAIOTCS IPOLECChl, 3Talbl W IOJIY4YEHHBIE Ha
KaKJIOM M3 HUX pPE3yJibTaTbl, KOTOPbIE JOJDKHBI NPUBECTH K BBIIOJHEHUIO MpoekTa. Peanuzanus
9TOr0 IUIaHa HpPUBEAET K JOCTHXKEHHIO Ienedl mpoekra. OnpeneneHHEe CTOMMOCTH IPOEKTa
HaIpsIMyl0 CBSI3aHO C €ro IUIAHMPOBAHMEM, IIOCKOJBbKY 3/1€Ch OLIEHMBAIOTCS PECYPCHI, Tpe-
Oyroruecs /71 BHIIOJIHEHUS TUIaHA.

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

HedopmanbHplii MOHMTOPUHT 4YacTO MOMOraeT OOHapyXHUTh IMOTEHIMAJIbHBIE MPOOJIEMBI,
KOTOpbIE B IBHOM BHJIE MOT'YT OOHapyKUTbcs no3aHee. Hanpumep, exeqHeBHOE 00CyXIeHHE X0/1a
BBIMIOJIHEHUS] pabOT MOXKET BBISIBUTH OTAENbHbIE HEAOPaOOTKM B CO3aBa€MOM IPOTrPaAMMHOM
npoaykTe. BMecTo oxkuaHus OTYETOB, B KOTOPBIX OyAeT oTpaxkeH (akT "mpoOykcoBku" rpaduka
paboT, MOKHO OOCYIUTH CO CIEHUATMCTaMU HaMEyarolHecsl MPOrpaMMHCTCKHE MPOOIEeMbl U He
JIOIYCTUTH CpbIBa rpaduka pador.

B Teuenue peannzanuu MpoeKkTa 0OBIYHO MPOUCXOAUT HECKOIBKO (OpPMalIbHBIX KOHTPOJIb-
HBIX TIPOBEPOK X0J1a BHIMOJIIHEHUS paboT 1o co3nanuto [10. Takue mpoBepkH TOMKHBI 1aTh OOIIYIO
KapTUHY X0Jla pealn3aliy MpoeKTa B I[eJIOM U M0Ka3aTh, HACKOJIBKO yXke pazpadoranHas dyacts [10
COOTBETCTBYET LIEJISIM NTPOEKTA.

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



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

PykoBoauTenn mpoekTOB OOBIYHO O0O0s3aHBI caMU MOAOWUPATH HCIIOJHUTENEH UII CBOMX
npoekToB. B maeanbHOM ciydae mnpo(eCCHOHAIBHBIA YpOBEHb MWCIOJHHUTENEH JIOJKEH Co-
OTBETCTBOBATh TOW paboTe, KOTOPYIO OHU OYAYT BBINOJHATH B XOJI€ peajn3anuu npoekra. OmaHako
BO MHOI'MX ClIydasX PYKOBOJUTEIM JOJDKHBI I10JIaraThCsl HA KOMaHIy pa3paOOTUMKOB, KOTOpas
Janeka oT uaeanbHou. Takas cuTyarust MOKeT ObITh BbI3BaHA CIEAYIOUMMH IPHYUHAMU:

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

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

3. Opranu3zanusi X04eT MOBBICUTH MPO(ECCHOHANBHBIN YPOBEHb CBOUX paOOTHHKOB. B 3TOM
cllyuae OHa MOXET IMpHUBJIEYb K YYaCTUI0 B IPOEKTE HEONBITHBIX WJIM HEJA0CTaTOYHO
KBAJTM(HUIHUPOBAHHBIX PAOOTHUKOB, YTOOBI OHHM MPUOOPETH HEOOXOIMMBIH OMBIT U MOYYMIHUCH Y
0oJ1ee OIBITHBIX CIELUAINCTOB.

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

PykoBoauTens mpoekTa OOBIYHO 00s3aH IOCBHLIATh OTYETHI O XOJI€ €ro BBIINOJIHEHUS Kak
3aKa34nuKy, TaK W TOJAPSIIHBIM OpPraHM3aLUsAM. OTO JOJDKHBI OBITh KpaTKHE JOKYMEHTHI,
OCHOBaHHbIE HAa MH(POPMALMHU, U3BJIEKaEMON M3 MOAPOOHBIX' OTYETOB O IpoekTe. B aTux ortuerax
JObKHA OBITh Ta HH(OpMAaIms, KOTOpas TO3BOJIET YETKO OLEHHUTHh CTENeHb T'OTOBHOCTH
C03/1aBa€MOI0 MPOrpaMMHOTO IPOAYKTA.

B pamkax kxypca «CucteMHass WH)KEHEPHUS» BBIJICJICHBI CIEAYIONINE POJHM B TPYIIE II0
pazpabotke [10:

- PykoBoaurens — o0miee pyKoBOJCTBO MPOEKTOM, HANMCAHUE JOKYMEHTAINU, OOIICHUE C
3aka3zuukom 110;

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

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

- PazpaboTunk — MosiennpoBaHie KOMIOHEHT IPOrpaMMHOr0 obecrieueHusi, KOAUPOBaHUE.

IInanupoBaHue npoexTa pa3padoTKH NPOrPaMMHOIO0 odecneyeHnst

D¢ dexTuBHOE yNpaBiieHUE MPOTrPaMMHBIM MPOEKTOM HANpPsIMYIO 3aBUCUT OT MPAaBUIIBHOTO
IJIaHUPOBAHUA pa60T, HCO6XOI[I/IMBIX JJIA €ro BBIIIOJIHCHUS. IInman momoraer PYKOBOOUTEIIIO
NpeJBUIETh MPOOJIEMbl, KOTOpble MOTYT BO3HHKHYTh Ha KakMX-IHOo s3Tamax cosfganus I10, u
pa3paboTaTh MPEBEHTUBHBIE MEPHI JJIS UX NMpeAynpexaeHus uian pemenus. [Inan, paspaboranHbli
Ha Ha4yaJlbHOM OJTale IPOEKTa, PACCMaTpPUBAECTCS BCEMH €r0 YYaCTHHKAaMHM KaK DPYKOBOASIIUMI
JOKYMCHT, BBIIIOJJHCHHUEC KOTOPOT'O JOJIKHO IMPHUBECTHU K YCICITHOMY 3aBCPIICHHUIO IMMPOCKTA. IT1OoT
NEpBOHAYAJIBHBIA IUIAaH JIOJDKEH MaKCHUMalbHO MOAPOOHO OMHCHIBATH BCE 3Talbl peaU3alUU
IIPOEKTA.

[Ipouecc 1uIaHMpPOBAHMSI HAYMHAETCS, WUCXOJS M3 ONMCAHMSI CHUCTEMBI, C ONPEIEIICHUs
MIPOEKTHBIX OrpaHUYEHUIl (BpeMEHHbIE OrpPAaHUYEHHS, BO3MOXHOCTHM HAJIWYHOIO IE€pCOHAa,
OIO/KETHbIE OrpaHUYEHUs W T.JA.). DTH OTPAHUYEHUS JOJDKHBI OIPENeNIAThCS MapalieNbHO C
OLICHMBAaHMEM IIPOEKTHBIX IapaMeTpOB, TAaKUX KaK CTPYKTypa W pa3Mep IpOeKTa, a TakKxkKe
pacripeniesieHueM (YHKUUN Cpeau HCIONHUTENeH. 3aTeM ONpeessioTcs 3Tanbl pa3padoTKu U TO,
Kakue pe3yjabTaTbl AOKYMCHTALMA, IIPOTOTUIIBI, ITOACHUCTEMbI HWJIW BEPCUHU MNPOTrpaMMHOIO
IPOAYKTA) TOJDKHBI ObITh MOJTYYEHBI IO OKOHYaHUM 3TUX 3TanoB. /lanee HaunHaeTcs LUKINYECKas



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

Jlanee, 1o Mepe NOCTYIUICHUsI HOBOM HH(OPMAITUH O X0/1€ BHIITOJIHEHHS ITPOEKTa, BOZMOXKEH
[EPeCMOTp MEPBOHAYAIBHBIX OLEHOK MapaMeTpoB IPOeKTa. JTO, B CBOK O4YEpEb, MOXKET
NPUBECTH K U3MEHEHUIo rpaduka pador. Eciu B pe3ysibrare 3THX U3MEHEHUI HapyIIAIOTCS CPOKU
3aBEpLICHMs] MPOEKTA, OJDKHBI ObITh IEpecMOTpeHbl (M cornacoBaHbl ¢ 3aka3zuunkoMm I10) mpo-
€KTHbIE OTpPaHUYEHUS.

KoHeuHOo, OOJIBIIMHCTBO PYKOBOAMTEIEH IPOEKTOB HE IyMAalOT, YTO pealu3alus HX
IPOEKTOB MPOIAET Tianko, 6e3 BCsAKuX mpobiiem. JXKemaTenbHO OmMHMCaTh BO3MOXKHBIE MPOOJIEMBI
ele 70 TOro, Kak OHU IPOSBAT ceOs B XOJ€ BBINOJHEHUS NpoekTa. [loaroMy Jiydine cocTaBisTh
"meccumuctuyeckue" rpapuku pabor, yem "ontumuctuueckue". Ho, KOHEUHO, HEBO3MOKHO
IOCTPOUTh IUIAH, YYUTHIBAIOIIMH BCE, B TOM 4HCIE CilydailHble, NpPOOJEMBl U 3aAEPKKU
BBITIOJIHEHUSI TPOEKTa, TMOATOMY M BO3HUKACT HEOOXOAMMOCTH TEPHOAMYECKOTO IIepecMOTpa
IPOEKTHBIX OTPAHUYEHUI U ATANOB CO3JaHUS IPOTPAMMHOIO IPOAYKTA.

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

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

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

2. Opranu3zanus BbIoyHEeHHs npoekTa. Onucanue crocoda moadopa KOMaHbl pa3padoTdu-
KOB U paclpeeieHne 00s13aHHOCTEN MEXy WiEHaMU KOMaH/Ibl.

3. AHanu3 puckoB. OnucaHue BO3MOXKHBIX IMPOEKTHBIX PHCKOB, BEPOSTHOCTH UX MPOSIBIIE-
HUS U CTpaTerui, HalpaBJICHHbIX HAa UX YMEHbILICHUE.

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

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

6. I'padux pabdor. B aTOM rpaduke oToOpa)karoTcst 3aBUCUMOCTH MEXKITy OTIEIBHBIMHU TIPO-
neccamu (3tanamu) paszpabotku [10, O1eHKM BpeMEeHM UX BBINOJIHEHUS M paclpe/elieHHe YJICHOB
KOMaH/1bl pa3padOTYMKOB MO OT/IEIbHBIM ATAIIAM.

7. MexaHu3Mbl MOHUTOPUHIA M KOHTPOJIS 32 XOJOM BBINOJIHEHUs MpoekTa. OnuchIBaoTCs
IIPEIOCTABIIIEMbIE PYKOBOJIUTEIEM OTYETHI O XO0J1€ BBIIOJHEHHS pabOT, CPOKH MX MPETOCTABICHHUS,
a TaK)K€ MEXaHU3Mbl MOHUTOPHHIA BCETO IPOEKTA.

[1nan nomkeH peryiaspHO nepecMaTpUBaThCs B Ipolecce peanu3aiuu npoekra. OJHU 4acTu
IUIaHa, HampuMep rpaduk paboT, U3MEHAIOTCSA 4YacTo, JApyrue Oosnee crabuibHbl. [l BHeceHUs
U3MEHEHUH B IUIaH TpeOyeTcs crieluanbHas OpraHu3alus JOKYMEHTONOTOKA, MO3BOJISIONIas OT-
CJIEKUBATh 3TH U3MEHEHHUS.

OO0uue cBegeHnst 0 TPeOOBAHUAX K HH(POPMALMOHHBIM CHCTEMAaM

[Ipobnembl, KOTOpBIE TNPUXOAUTCS pemaTh CHEIHaIiucTaM B IPOLECCEe CO3/aHUs
IPOrpaMMHOro odOecreueHusi, oueHb cia0xkHbI. [Ipupona sTux nmpobieM He Bcerja sicHa, 0COOEHHO
ecnu paspabaTbiBaeMasi MporpaMMHasl CHCTeMa WHHOBAalMOHHAs. B wacTHOCTH, TpyAHO 4YETKO



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

TpeboBanus moapaslenstoTCs Ha I0JIb30BaTENbCKUE M cucTeMHble. [lonb3oBarenbckue
TpeOOBaHUS — 3TO OMHMCAHHE HA €CTECTBEHHOM S3bIKE (ILIIOC MOSCHSIOUINE JUarpamMmbl) (pyHKIHIA,
BBITIOJTHSAEMBIX CUCTEMOM, U OTPaHWYCHUH, HaKIaIbIBaeMbIX Ha He€. CUCTEeMHBIC TPeOOBAHUS — ITO
OMKCAaHWE OCOOCHHOCTEH CHUCTeMbl (apXUTEKTypa CHUCTeMbl, TpeOOBaHUS K MapameTpaMm
000pyIOBaHUs U T.1I.), HEOOXOUMBIX /sl 3PPEKTUBHON peanu3ariu TpeOOBaHUMN MOIH30BATEIIS.

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

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

1. OtBevaer mu cuctema OOIUM U OWM3HEC-TIENSIM OpraHM3aLUU-3aKa3YhKa U OpraHu3aluu-
paszpaboTunka?

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

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

Kputnueckum siBIsieTcs BOPOC, OyIEeT JU CUCTEMa COOTBETCTBOBATH LIEJISIM OpraHU3alNH.
Ecnu cucrtema He COOTBETCTBYET 3THUM LEISIM, OHA HE MpPEACTaBiIseT HUKAKOW IEHHOCTU MJIst
opranm3zaimi. B TO ke BpeMs MHOTHE OpraHu3aluyd pa3padaThIBAlOT CHCTEMBI, HE
COOTBETCTBYIOLIME UX LEISIM, JUOO HE COBCEM SICHO NOHUMas 3THU LENH, JUOO0 IOJ BIMSHUEM
MOJUTUYECKHUX MITH OOIIECTBEHHBIX (haKTOPOB.

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

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

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

3. Kakum o0pazom cuctema OyzeT criocoOCTBOBaTh LesiM On3Heca?

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

Jlanee HE0OXOAMMO OMNPEAETUTh UCTOYHUKHM MHPOpPMALUU. DTO MOTYT OBITH MEHEKEPHI
OTJIIENIOB, TI/I€ cucTeMa OyJeT HCIOIb30BaThCs, Pa3padOTUMKU MPOrpPaMMHOr0O oOecredeHus,
3HAKOMBIE C TUIIOM OyayIlel CUCTEMBI, TEXHOJIOTH, KOHEUYHbIE MT0JIb30BaTEIH U T.1.

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

METO/1bl YIIPABJIEHUS KAYECTBOM UH>KEHEPHBIX ITPOEKTOB

Il1annpoBaHue NpoeKTa
VYnpasieHne NporpaMMHBIM IMPOEKTOM 3aBHCUT OT MNPaBUIBHOTO IUIAHUPOBAaHUS PadoOT,
HEOOXOIUMBIX JJIsl €ro BhIMoiaHeHus. [1nan momoraeT MeHeKkepy NpeABUIETh MPOOIEMbl, KOTOPbIE



MOTYT BO3HUKHYTh Ha Kakux-InOo 3tanax co3ganus [10, u pazpaboTaTh NPeBEHTUBHBIE MEPHI IS
UX TPEIynpexIaeHus wWin pemieHus. [lnan, pa3paboTaHHBI Ha HAYaJIbHOM JTare IPOEKTa,
paccMaTpUBaeTCs BCEMH €ro yYaCTHUKAMU KaK PYKOBOJSIIHUMA JOKYMEHT, BBIIIOJHEHUE KOTOPOTO
JIOJDKHO TIPUBECTH K YCIICITHOMY 3aBEPIICHHUIO MPOEKTa. DTOT MEPBOHAYAIBHBIN TUIAH JOJIKEH
MaKCHMaJIbHO TIOJPOOHO OMUCHIBATH BCE ATAIbl peain3anuu npoekra. KpoMe pa3paboTku 1utaHa
MIPOEKTa, Ha MEHEDKEpa JIOKUTCA OOS3aHHOCTh pPa3pabOTKH APYTHX BUIOB IUIAHOB. JTH BHUIBI
TUTAHOB KPaTKO onucaHbl B Tabmuie 3.1.

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

Tabmuma 3.1 - Buas! manos

Omnucanue

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

IInan
IInan kauecTBa

H  MCPOIIPHATHA 110 IOAACPIKKEC KadCCTBa

IInan aTTrecTanuu

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

[Inan  compoBox- | [Ipeanaraer niuan MeponpusTuil, Tpedyrommxcs Uit conpoBoxaenus [10
nenus [10 B IIPOLIECCE €r0 IKCIUTyaTalllu, a TaKXKe pacyeT CTOMMOCTH COIPOBOXK/IE-

HUSI U1 HEOOXOMMBIE JIJISl TOT0 PECypPChI

IIman no ympasie-
HUIO IEPCOHAIOM

OnuceiBaeT MEpOINpPUATHS, HANpPaBICHHbIE HA TMOBBIINIEHUE KBalU(puKa-
[IUM YJICHOB KOMaH/bl pa3pabOTUYNKOB

KoHTpoJsibHbIE 0TMETKH 3TaNIOB padoT

Menempkepy Ui opranuzanuu nporecca cosfanus [10 u ynpasineHust UM He00X0AUMA UH-
dopmanusa. Ilockolbky caMO MpOrpaMMHOE OOECIIEYEHHE HEOCSI3aeMO, 3Ta YIpaBICHUYECKas
uHpoOpMaLUs MOXKET ObITh MOJy4YeHa TOJIBKO B BHUJE JOKYMEHTOB, OTOOpa)KaIOIIMX BBIIOJHEHUE
OUEepeHOro dTamna pa3paboTKU MPOrpaMMHOIO Npoaykra. bes aToil nHpopMalum Henb3st CyAUTH O
CTETNIEHW TOTOBHOCTH CO37]aBa€MOT0 NPOJIyKTa, HEBO3MOKHO OLIEHUTH MIPOU3BEICHHBIE 3aTPAThl WU
U3MEHUTH Ipaduk padoT.

[Ipu nyiaHupOBaHUYU IpOLECCAa ONPENEISIOTCS KOHTPOJIbHBIE OTMETKH— BEXH, OTMEUAIOIIHe
OKOHYaHHE OIpEeJeNIEHHOro 3Tana padoT. s Kax10i KOHTPOJBHOW OTMETKH CO3JaeTCsi OTYeT,
KOTOPBIM MPEOCTaBISAETCSI PYKOBOJACTBY IPOEKTa. DTH OTYETHI HE JIOJKHBI OBITH OONBIIMMU
00BEMHBIMU JIOKYMEHTaMM; OHHU JIOJDKHBI IOJBOJUTH KpPAaTKUE HTOTM OKOHYAHHUS OTAEIbHOIO
JIOTUYECKH 3aBEPILEHHOr0 3Tamna MpoeKTa. JTaroM He MoXeT ObITh, Hampumep, "Hanucanue 80%
KoZa mporpaMM", IOCKOJIbKY HEBO3MOXKHO MPOBEPUTH 3aBEPIICHHUE Takoro "srama'; Kpome TOro,
nonobHas wuH(OpManMs TNpaKTUYECKH Oecroyie3Ha ISl YIpaBJICHUS, IIOCKOJIbKY 3/1eCh He
otoOpakaeTcs CBsA3b ATOro "yrama" ¢ Apyrumu stanamu cozganus [10.

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



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

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

Axanng AHanva Paspaborea
OCyuleCT- 1peboBaKsA nparoTMna g,
B/u'\,m 4

# v

Nons3oearantcame Npoexr Cucremnpe
Orver l 1peSoBarMa Oreer | aprmecnpu TpeboBanm
- — — L=

L = ——

Pucynox 3.1 - Dramnsl mpornecca pa3paboTKu crieluuKanum

I'padux pador

CocraBienue rpaduka - 0JHa U3 CaMBIX OTBETCTBEHHBIX Pa0OT, BBIMOIHAEMBIX MEHEIKE-
pPOM HpPOEKTa. 3]1eChb MEHEIKEp OLIEHMBACT UIMTEIBHOCTh IPOEKTa, ONpeNeNseT pecypchl, He-
00XOAMMBIE ISl peau3allii OTJCIBHBIX ATAlOB padOoT, W MPEACTABISIeT UX (ITAlbl) B BHUIE CO-
IJIACOBAHHOW IOCieN0BaTeabHOCTH. EcCiin JaHHBIA MPOEKT M0J00eH paHee pealin30BaHHOMY, TO
rpa¢uk paboT MOCIEAHErO MPOEKTa MOXHO B3STh 32 OCHOBY ISl JaHHOTO Npoekta. Ho 3atem
clleflyeT Y4ecTb, YTO Ha OTJCJIbHBIX 3Tamax HOBOI'O IPOEKTa MOTYT HCIOJb30BATHCA METOABI U
MIOJIXO/IbI, OTJIMYHBIE OT MCIIOJIb30BAaHHBIX PaHEe.

Ecnu mpoekt sBiseTcs MHHOBAllMOHHBIM, IEpBOHAYAJIbHBIE OLIEHKU JUIMTEIBHOCTH U
TpeOyeMBIX pPECcypcoB HaBEpHAKAa OyayT CIHMIIKOM ONTHMUCTHYHBIMH, Ja)Xe €CIH MEHEIKep
HOIBITAETCSl MPEAYCMOTPETh BCE BO3MOXHBIE HEOXKHAAHHOCTH. C 3TOH TOYKM 3pEHMS MPOEKTHI
co3nanus IO He oTimyaroTcs OT OONBIIMX WHHOBAIMOHHBIX TEXHHYECKUX IMPOEKTOB. HoBble
a’poIOPThl, MOCTHI U Jja’ke€ HOBbIE aBTOMOOWIIM, KaK MPABUIIO, MOSIBIISIOTCS MO3KE NMEPBOHAYATIBHO
OOBSIBIIGHHBIX CPOKOB HX CIaudl WM TOCTYIJICHHS Ha PBIHOK, YeMy NPUYHHON SBISIOTCS
HEOXHJIAaHHO BO3HUKIIKME MpoOiIeMbl U TpyAHOCTU. VIMEHHO nosToMy rpaduku paboT HEOOX0IUMO
MIOCTOSTHHO OOHOBIISATH 110 MEpe MOCTYIUICHHSI HOBOM HH(OPMAITH O X0JI€ BHITIOJTHEHHUS TPOCKTA.

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

JUTUTENbHOCTh 3TANIOB OOBIYHO JIOJDKHA OBITH HE MeHbIIe Heenu. Eciiu oHa Oyzaer MeHblIe,
TO OK&XETCS HIDKE TOYHOCTH BPEMEHHBIX OIIGHOK JTAllOB, YTO MOXET NPUBECTH K YacTOMY
nepecMoTpy Trpaduka pabor. Takxke 1enecooOpasHo (B aclekTe YIpaBIEHUS IPOEKTOM)
YCTAHOBUTh MAKCUMAJIbHYIO JIJIUTEIBHOCTh ATANoOB, HE mpeBblmaromyo 8 win 10 Hemens. Ecnu
€CTb JTallbl, UMEoIUe OOJNBIIYIO JUIMTEIBHOCTh, UX CIeAyeT pa3OuTh Ha 3Talbl MEHbIIEH H-
TEJILHOCTH.

IIpu pacyere ATUTETHHOCTH TAOB MEHEDKEP OJDKEH YUUTHIBATh, YTO BBHITOJIHEHHUE JIF000-
ro 3Tana He oboiaerca 6e3 OOMbUIMX WM MalleHbKUX Mpo0jeM u 3aaepxkek. Pa3paborunku moryt
JIOITyCKAaTh OIIMOKK WM 3aJIep)KUBATh CBOIO pabOTy, TEXHHKA MOXET BBIUTH W3 CTPOS JIMOO
anmapaTHble WJIM MPOTpaMMHBIE CpPeICTBA MOJAEPXKKH Mpoliecca pa3paboTKH MOTYT MOCTYIHUTh C
oro3fanveM. Eciu MpOeKT MHHOBAIMOHHBIA M TEXHUYECKH CIIOKHBIA, 3TO CTAHOBHUTCS JOTIOJI-



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

TpedoBanus k 10

JluarpaMmMbl Ipo1ecCOB U BpeMeHHbIe IUarpamMMbl

Cozparine
rpadwros
pabor

Pacnpenenesne
nepoHana
no 3ranaw

Onpegnenehve
37an08

pecypeos
RO% 31an08 /.

Pucynok 3.2 - Ilpouecc cocraBieHus rpaduka padot

Kpome BpeMeHHBIX 3aTpar, MEHeIKep JODKEH PacCuuTaTh APYrHe Pecypchl, HEOOXOIUMbIE
JUISl YCHEUTHOTO BBIMOJIHEHHS Kaxaoro stanma. OcoOblil BHJ pecypcoB — 3TO KOMaHAa pa3pabort-
YHKOB, NPUBJICUYCHHAS K BBIOJIHEHUIO MPOEKTa. [pyrumMu BHIaAMH PEeCypcoB MOTYT OBITH HEOO-
X0AMMOE CBOOOJHOE JMCKOBOE IMPOCTPAHCTBO HA CEPBEPE, BPEMs HMCHOJIB30BAHHS KaKOTro-JIMOO
CHEeHATBHOTO 000PYAOBaHUS U OI0/KETHBIC CPECTBA HA KOMAHIUPOBOYHBIE PACXObI IIEpCOHAa,
paboTaroIIero HaJl MPOSKTOM.

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

I'paduk paboT 1o mpoeKTy OOBIYHO MPEACTaBIsAETCS B BUE HaOOpa AUarpaMM U rpagukos,
MOKa3bIBAIOUINX pa30MEHHe MPOEKTHBIX Pa0OT Ha ATaIlbl, 3aBUCUMOCTH MEXIy dTallaMd U pac-
npezieneHne pa3paboTYNKOB 110 ITAIAM.

BpeMeHHBIe U ceTeBbIe JUATPAMMBI

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

PaccmoTpuM aTansl HEKOEro MpoeKTa, MpeicTaBiIeHHbe B Ta0l. 2, U3 KOTOPOH, B YaCTHO-
CTH, BUIHO, yTO 3Tan T3 3aBucur oT 3tana T1. Oto 3HaumT, yro 3Tan T1 NOJKEH 3aBEpIIUTHCS
npexzae, yeM HauyHercs atan T3. Hanpumep, Ha s3tane T1 mpoBOAWTCS KOMIIOHEHTHBIM aHAIU3
CO3/1aBacMOI0 IPOrPaMMHOTO MPOAYKTA, a Ha 3Tarne 13 — NpOoeKTUPOBAaHUE CUCTEMBI.

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

Tabmuma 3.2 - Dramsl mpoekTa

Oran JlnurenbHOCTD (JIHK) 3aBUCUMOCTh
T1 8
T2 15



T3 15 T1 (M1)

T4 10
12 10 T2, T4 (M2)
I > T1, T2 (M3)
b 20 T1 (M1)
- 25 T4 (M5)
I 15 T3, T6 (M4)
T10 15 T5, T7 (M7)
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Pucynok 3.3 - CereBast Auarpamma 3TarnoB

Ecnn nnst co3manHusi ceTeBOM JuarpaMMbl  MCHOJNB3YIOTCS MPOTpaMMHBIE  CPENCTBa
HNOAJEPKKH YIIPABIEHUS IIPOEKTOM, Ka)KJIbIi 3Tall JOJKEH 3aKaHUYMBATHCS KOHTPOJIBHON OTMETKOM.
OuepenHol ATanm MOXKET HAa4yaTbCsid TOJBKO TOT/A, KOrjna OyJeT ModydeHa KOHTPOJbHAas OTMETKa
(koTOopast MOXET 3aBHCeTh OT HECKOJBbKHX IMpEIIIeCTBYIOUMX 3TarnoB). [losTtoMy B TpeThem
cronbie Tabn. 3.2 mpHUBEICHBI KOHTPOJIBHBIE OTMETKH; OHU OYAYT NOCTHUTHYTHI TOJBKO TOTIA,
Korjga OyneT 3aBeplleH 3Tal, B CTPOKE KOTOPOro IOMEIIEHAa COOTBETCTBYIOLIAs KOHTPOJIbHAsS
OTMETKA.

JIro00i1 3Tan HEe MOXKET Ha4aThCsl, IOKA HE BHITIOJIHEHBI BCE 3TAlbl HA BCEX MYTSX, BEAYIIHUX
OT Hayaja npoekTa K JaHHoMy Tamy. Hampumep, stan T9 He MokeT HauaThCsl, IOKa HE OyayT 3a-
BepiueHbl 3tanel T3 u T6. OTMeTHM, 4TO B JaHHOM Cllydae JOCTUKEHUE KOHTPOJIbHOU oTMEeTKH M4
TOBOPHT O TOM, YTO 3TH ITAIbI 3aBEPILICHBI.

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



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

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

CereBass quarpamMma IO3BOJSIET YBUIETh B 3aBUCHMOCTH STaloOB 3HAUYMMOCTh TOTO WU
WHOTO JTama JUIs pealn3allii BCEro MpOeKTa. BHUMaHWEe K dTamaM KPUTHYECKOTO MYTH YacTo
MO3BOJIIET HAUTH CIIOCOOBI MX U3MEHEHUS C T€M, YTOOBI COKPATUTH JITUTEILHOCTh BCETO MPOEKTA.
MeHemkepsl UCTIONTB3YIOT CETEBYIO TUArpaMMy JUIsl pacripeieieHus padoT.

Ha puc. 3.5 nokazano apyroe npeacraBieHue rpaduka padbor. ITo BpeMeHHasi AuarpaMMa
(vHOT]a Ha3bIBaeMas MO UMEHHU ee m3o0perarens auarpammoin ['aHTTa) MOXET OBITH MOCTpOEHA
MPOTPaMMHBIMH CPEJCTBAMH MOAJEPKKH Tporecca ynpasieHus. OHa MOKa3bIBaeT JIUTEIBHOCTh
BBITIOJTHEHHSI KaXJOr0 JTalma W BO3MOXKHBIE WX 3aJepKKd (TIOKa3aHbl  3aTCHCHHBIMHU
MPSIMOYTOJIBHUKAMH), a TaKXKe JaThl Havyalla U OKOHYAHMs KaXJO0ro dTama. JTambl KPUTHUYECKOTO
MyTH HE WMEIOT 3aTCHCHHBIX NPSIMOYTOJBLHUKOB; 3TO O3HAYAeT, YTO 3aJIepKKa C 3aBepIICHUEM
JAHHBIX 3TAMOB MPUBEET K YBEIHMUEHHUIO JUTUTEIHHOCTH BCETO MPOEKTA.

[TomoOHO pacripe/iesICHHI0 BPEMEHU BBITIOJTHEHHS 3TAIlOB, MEHEDKEP JIOJDKEH PacCUUTaTh
pacmpesieieHue pecypcoB MO dTamaM, B YaCTHOCTH HA3HAYMTH HMCIOIHUTENEH Ha Kaxabli otam. B
Ta0J. 3.3 MpUBEACHO pacmpeselieHue pa3pabOTUNKOB HA KaXKJIbIM JTall, MPEICTABICHHBIA Ha PUC.
3.5.

Tabmuma 3.3 - PacnipesiesieHne UCTIOTHUTENEH 110 dTaram

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 Tabnuma MOXeT OBITh HCIONb30BaHa IPOTPAMMHBIMH — CPEICTBaMU
NONJEPKKM IIpollecca YIpPaBJIEHUS JJI IIOCTPOEHUS BPEMEHHOW JAMarpaMMbl 3aHSATOCTU
COTPYIHUKOB Ha ONpENENCHHBbIX 3Tamax pador (puc. 5). Ilepconan He 3aHsAT B pabore Han
IIPOEKTOM BCE BpEMsl €T0 peaiu3aluy. B TeueHue neproaa He3aHATOCTH COTPYAHUKH MOTYT OBITH B
OTIIyCKe, padoTaTh HaJ APYTUMHU IPOEKTaMU, IPOXOAUTh 0OYUYEeHUE U T.JI.
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Pucynok 3.5 - Bpemennas auarpamma pacrpe/iesieHusi pabOTHUKOB IO ATaram

B Oonpmux opraHuzanmusx OObIMHO paboOTaeT MHOrO  CHEIHAIMCTOB, KOTOpBIE
3aJeiCTBYIOTCSL B MpOEKTe M0 Mepe HeobxoaumocTu. KoHeuHo, Takoil moaxoa MOXKeT co3daTh
OTIpeNieIeHHbIe TPOOJIEMBI I MEHEDKEpPOB IMpOeKToB. Hampumep, eciu crenuanucT 3aHsAT B
IPOEKTe, KOTOPBIN 3a7Iep>KUBAETCS, 3TO MOXKET CO3/1aTh MPSMBIE CI0XKHOCTH I IPYTUX MPOEKTOB,
TJIe OH TaK)Ke JOJDKEH Y9acTBOBATh.

IlepBoHauanbHbli rpaduK paboT HEM3OEKHO COACPKUT KaKHEe-HUOYIb OIIMOKH MM HEJO-
pabotku. [lo Mepe peanuzamyu MPOEKTa PACCUUTAHHBIC OICHKH [UIUTEIHOCTH BBITOTHEHHS
ATaroB Pa0OT JOJDKHBI CPaBHHUBATHCS C pEaJbHBIMU CPOKAaMHU BBINOJIHEHHUsS A3THUX 3TanoB. Pe-
3yJIbTaThl CPAaBHEHHS JOJDKHBI HCIOJB30BAThCS B KadeCTBE OCHOBBI IS MEpEecMOTpa Tpaduka
paboT eme He peaTn30BaHHBIX ATAMOB MPOEKTa, B YAaCTHOCTH IS TOTO, YTOOBI IOTBITATHCS
YMEHBUIUTh JIUTEIBHOCTD 3TAllOB KPUTUYECKOTO MYTH.

YupasJjieHue pucKamMmu

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



Hbl B IulaHe mpoekTta. OmpeneneHre PUCKOB M pa3paboTKa MEPONPHUSATHH MO YMEHBLICHHIO HX
BJIMSTHUSL Ha XOJ BHITIOJTHEHUS TIPOCKTA HA3bIBACTCS YIPABICHUEM PUCKAMH.

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

Tabnuna 3.4 - Bo3aMoKHBIE PUCKH TPOTPAMMHBIX IIPOEKTOB

Puck Tunel pucka Onucanue pucka
Texyuecthb Puck ans npoekra OmnbITHBIE Pa3pabOTYMKKM MOKHIAIOT MPOEKT J0
pa3paboTINKOB €ro 3aBepIICHUs
N3menenue B | Puck ans npoekra Opranu3anus MEHs€T CBOM IPUOPUTETHI B
yIIpaBICHUN yIIpaBJIEHUH IPOECKTOM
Oopranu3ainuei
HerotoBHOoCTh Puck ans mpoekra AnmapaTHble CpEICTBa, KOTOPbIE HEOOXOIUMBI
annapaTHbIX CpE/CTB JUId TIPOEKTa, HE MOCTYIWJIM BOBpPEMs WIH He
TOTOBBI K 3KCILTyaTalluu
W3menenue Puck s npoekra u | [lossnenue 00J1bLIIOTO KOJINYECTBA
TpeOoBaHUI ISt HETIPE/IBUJICHHBIX M3MEHEHUH B TPeOOBaHUSX,
pa3pabarbIiBaeMOro | MpeabsBIAEMBbIX K pazpabarbeiBaemomy I10
POIYKTA
3anepkka B | Puck mis npoekra u | Cnenudukanii  OCHOBHBIX  HMHTep(eiicoB
pa3pabotke ISt HOJICHCTEM HE TOCTYIIJIM K pa3paboTyhkam B
crienupuKaum pa3pabaTbIBa€MOIro | COOTBETCTBUU C rpaukoM padoT
MPOIYKTA
Henoouenka pasmepa | Puck s mpoekra u | Pa3mep  cucTeMBl  3HAYMTEIBHO  MPEBBICHIT
pa3pabaTbIBaeMOii IS [EPBOHAYAIIBHYIO OLIEHKY
CUCTEMBI pa3pabarbiBacMOro
IPOAYKTA
Henocrarounast Puck st | CASE-cpenctsa, npeaHa3HauYCHHbBIE TSt
spdextuBHOCTE CASE- | pa3pabaTbiBaeMoro | mHOJJEPKKM  MpPOEKTa,  OKa3aluCh  MEHee
CPEJICTB MIPOJTYKTa 3¢ (HEeKTUBHBIMU, YEM OKUJAIOCH
W3menenus B | busnec-puck OcHOBHBIE TEXHOJIOTUI MOCTPOCHHUS
TEXHOJIOTUU MIPOTPaAaMMHOM CHCTEMBI 3aMEHSIOTCSI HOBBIMU
pazpabotku 110
[losiBnenne buznec-puck Ha pelHKE DporpaMMHBIX IPOIYKTOB J0
KOHKYPHPYIOLIETO OKOHYaHUs IpOeKTa MOSIBUJIACh
IPOTPaMMHOTO KOHKYPHUPYIOIIAs IPOTrpaMMHasi CHCTEMa
IPOAYKTA

VHpomeHHo pUCK MOXKHO TIOHUMAaTh KaK BEPOATHOCTh TMPOSIBIICHUS KAKUX-THOO
HEONMaroNMpHUATHBIX OOCTOSATENBCTB, HETATUBHO BIHUSIONINX HA peaau3allvio MpoekTa. Pucku mMoryr
yrpoXkaTh TMPOEKTY B I1I€JIOM, CO3JaBa€MOMY IPOTPAMMHOMY TPOAYKTY WJIM OpraHU3aIiu-
pa3paboTurKy. MOXKHO BBIETUTH TPU THIIA PUCKOB.

1. Pucku jy1st mpoekTa, KOTOPbIE BIUAIOT Ha TpaduK pabOT UK PECYPChI, HEOOXOIUMBIE IS
BBITIOJIHEHUSI IPOEKTA.

2. Puckm nmns pa3zpabaThiBaeMOTO MPOIYKTA, BIUSIONINE HA KAYECTBO HUJIA IPOU3BOIUTEIIb-
HOCTb pa3pabaThIBAEMOT0 MPOTPAMMHOTO MPOAYKTA.

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

KoneuHo, 3TH TUIIBI pUCKOB MOTYT Iepecekarbcsi. Harpumep, eciiu OnbITHBIN TPOrpaMMHUCT
MOKUJAEeT MPOEKT, 3TO OyAeT PHUCKOM Uil MpoeKTa (MOCKOJBKY 3aJep’KUBAETCS CPOK cAauu
FOTOBOIO MPOAYKTa), PUCKOM Mg MNPOAYyKTa (TaK Kak HOBBIA MPOrpPaMMMCT, 3aMEHHUBILIHMA
VIIEIIEro, MOKET OKa3aThCs HE CIIMIIKOM OMBITHBIM M ClIeJaTh OITMOKK B MPOrpaMMe) U OU3HEC-




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

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

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

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

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

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

Onpepenexve
PUCKOB ,

|
|

Y Y Y \

MnamvpoBasue
pPWCKoB

Cnvcox Cricox MeponpusTus no Ghiniioa
NOTEHLMAANBHBIX NepBoCTeNeHHbLX NPEAOTEPALLERND [n];na
JHCKOB

prcKos prCxos puycxoB

Pucynok 3.6 - [Ipouecc ynpaBneHus: puckamu

[Ipouecc ynpaBieHus pucKkaMu, Kak M Apyrue IMpoLecchl IUIAHUPOBAHMS, SIBISIETCS WTE-
paLlMOHHBIM, BBINOJHAEMBIM B TEUYEHHE BCEro Cpoka peanu3anuu npoekra. CHauana paspabda-
THIBAIOTCSl IUIAHBl YNPABICHUS PUCKAMHU, 3aTEM IIOCTOSHHO OTCIIEKUBACTCS CUTYyallUsl BOKPYT
peanuzanuu npoekra. [Ipu moctyruieHHH HOBOW HMH(OpManMu O BO3MOXHBIX PUCKAaX 3aHOBO
IIPOBOAMTCS aHAJIU3 PUCKOB M MEPBOCTENIEHHOE BHUMaHHE YAeseTcss HOBbIM puckam. Ilo mepe
HOCTYIUIEHUs] HOBOW MH(OpMaIK TaKKe U3MEHAIOTCS IJIaHbl MEPOIPUATHH MO MPEeT0TBPALLCHUIO
U CMSITYEHUIO PUCKOB.

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

OnpenesieHne pucKoB

Omnpenenenue puckoB — MepBas CTaaus Mpolecca ynpasieHus puckamu. Ha sToit cranuun
OTIHCBHIBAIOTCSl PHCKH, KOTOPBIE MOTYT MIPOSIBUTHCS TPHU pPeaTH3alny MpoeKkTa. B mpuHIune Ha sTon
CTaJuM HE [OJDKHA OLEHHBATbCA BEPOSTHOCTb M 3HAYMMOCTh PHCKOB, HO Ha TIPAKTHKE
MaJIOBEPOATHBIE PUCKU C HE3HAUUTEIbHBIMU MOCIIEICTBUSIMU OOBIYHO OTOPACHIBAIOTCS CPa3y.

OmnpeneneHne pUCKOB MOXET BBIMOIHATHCS B PeXUME KOMaHIHOW pabOoThl ¢ CIIOIb30BAHU -
eM mojaxoja "Mo3roBoi mTypM" JIMOO OCHOBBIBAThCS Ha OMbITE MeHeMkepa. [Ipu ompeneneHun
PHCKOB MOYKET TOMOYb MPUBECHHBIM HUKE CIIMCOK BO3MOXHBIX KaTErOpuil pUCKOB.

1. TexHonornvyeckue pucku. [[porcTeKarOT W3 MPOrpaMMHBIX W aIllapaTHBIX TEXHOJIOTHH,
Ha OCHOBE KOTOPBIX pa3paldaThIBacTCs CUCTEMA.

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

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

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

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



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

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

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

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

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

@OuHAHCOBbIC 3aTPYAHECHUSI B OPTaHU3AIMH MTPUBEIH K YMEHBbIIIE-
HUIO OFOJKETa MPOEKTa

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

CASE-cpenctBa HEBO3MOXHO HMHTETPUPOBATH C  JIPYTHMHU
CpPEJICTBAMU IOJJICPIKKU IPOEKTA

Puckn, CBS3aHHBIC ¢ | U3meHeHus tpeOoBaHUI NPUBOIAT K 3HAUYUTEIIBHBIM OBTOPHBIM
CHUCTEMHBIMHU TPEOOBaHUSAMHU | TEMHBIMU TpeOOBaHUSIMU paboTaM MO NPOEKTUPOBAHUIO
CUCTEMBI.

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

MIPOEKTa

Pucku onenuBanus Henoonenku BpeMeHH BBINIOJHEHUS IPOEKTA.
CkopocTh BbISIBIEHHS J1€(DEKTOB B CHUCTEME HUXKE paHee
3aIJIAaHUPOBAHHOM.
Pa3smep cucTeMbl 3HAUMTEIBHO IMPEBBIIIAET IEPBOHAYAIBHO
paccYMTaHHBIN

AHaJIN3 PUCKOB

[Ipu ananu3ze i KaKJO0TO ONPEIEICHHOIO PUCKa MOACUUTHIBAETCS BEPOSITHOCTH €ro Mpo-
SBJICHUS U ylIiepO, KOTOPbI OH MOXKeT HaHecTU. He cyliecTByeT MpocThIX METO/A0B BBITOJHEHHS
aHaJIM3a PUCKOB — B 3HAYUTENILHON Mepe OH OCHOBAaH HAa MHEHUU U OMbITE MeHemkepa. MokHO
MIPUBECTHU CJIEAYIOIIYIO IIKAITY BEPOSATHOCTEH PUCKOB U UX MOCIEICTBUM.

BeposiTHOCTh puCKa cuuTaeTCsl OUeHb HU3KOH, €Ciii OHa uMeeT 3HadeHue Menee 10%; Huz-
KoM, ecnu ee 3HaueHue ot 10 mo 25 %; cpenneit npu 3HayeHusix oT 25 10 50%; BBICOKOM, eciin
3HaueHue kosednercs ot 50 10 75%; o4eHb BBICOKOU MPH 3HaueHUsAX 6omee 75%.

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

PesynbpTaThl aHanaM3a pUCKOB JTOJDKHBI OBITH IPECTABIICHBI B BHJIE TAOIUIIBI PUCKOB, YIOPS -
JOYCHHBIX TI0 CTEMEHH BO3MOXKHOTO ymiep6a. 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 yKa3aHbl MPOU3BOJIbLHO. Ha mpakThke AN MX OmpeeNieHus
HeoOXxoauma mospoOHas MH(opMaius o mpoekte, TexHojgoruu cosnpanus [10, komaHme paspa-
OOTYHMKOB ¥ O CAMOM OpPTaHU3AIHH.

Tabmuma 3.6 - Circok puCKOB MOCIIe TPOBEACHHS UX aHATIU3a

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

HeBo3moxxHo mono0OpaTth pabOTHUKOB ¢ TpeOyromumces Bricokas Karacrpoduueckas
pohecCHOHALHBIM YPOBHEM

Benymuii paspaborunk 3abosnen B camoe kputuueckoe Cpemnss Cepbesnas

BpeMsi

[IporpaMMHbIe KOMITOHEHTBI, HCIIOJIb3yeMble MOBTOpHO, CpemHss Cepnbesnas

UMEIOT JIe(heKThI, OTPAHMYUBAIONIUE UX (DYHKIIMOHATILHBIC

BO3MOXKHOCTH

W3meHeHuss TpeOOBaHWA TPHBOIAT K 3HAYMTEIbHBIM CpemHsis CepnesHas
MOBTOPHBIM PabOTaM IO MPOSKTUPOBAHUIO CUCTEMBbI

B oprammszamum, BemonHstomed —paspadorky I1O, Brwicokas Cepbesnas

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

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

o0beMa TpaH3aKIui

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

[TepBoHauanbHast HeuyeTKas ¢dbopmynuposka Cpennsist Tepriumast

10JIb30BATEIbCKUX TPEOOBAHUI MTPUBENA K 3HAUUTEIbHBIM
U3MEHEHUSM CHUCTEMHBIX TpeOOBaHMM, MPOSBUBLIMXCS Ha
NO3JHUX CTAUSAX pa3pabOTKU MPOEKTa

HeBo3moxxHO opranuzoBath HeobOxoaumoe oOyueHue Cpemsss Tepnumas
IIepCoHalIa

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

Pa3smep cucteMbl 3HAUMTENBLHO NPEBBINIAECT IEPBOHA- Bricokas Tepnumas
YaJbHO PACCYMTAHHBIN

[Tporpammusbiii  kopn, reHepupyemsbiiit CASE-cpenactBamu, CpemnHsis He3nauutenbHas
Hea(p(eKTUBEH

KoHeuHo, Kak BEpOSTHOCTh PUCKOB, TaK M BO3MOKHBIN yIIepO OT HUX JOJDKHBI IepecMmar-
pUBaThCS NPU MOCTYIUIEHUU JOIOJIHUTENbHON HMH(pOpMAIMU 00 3TUX pUCKaX M MO MEpe peaiu-
3allid MEpPONPUATHHA MO ynpaBieHHo UMHU. [loaToMy momoOHbIe TaGIUIBI PUCKOB JOJDKHBI I1€-
peaenbIBaThCS HAa KaXA0W UTEpaLli IIPOLIeCcCa YIIPABICHUS PUCKAMH.

ITocne mpoBeneHMs aHaIM3a PUCKOB OMpEAEISAIOTCS Hanbojee 3HaAYUMble PUCKH, KOTOPbIE
3aTeM OTCIIEKUBAIOTCS Ha IMPOTSKEHUU BCEro CpoKa BBINMOIHEHUs NpoekTa. OnpeneneHue 3THX
3HaYMMBIX PUCKOB 3aBHCUT OT UX BEPOSTHOCTEH M BO3MOXHOTrO yiiepba. B olmiem ciyuae Bceraa
OTCIIC)KMBAIOTCSI PUCKU C KaTacTpO(PUUECKUMHU IOCIEICTBUSMHU, a TAKKE€ PUCKU C CEPbE3HBIM
yiepOooM, 3HaueHHE BEPOSITHOCTH KOTOPBIX BBIIIE CPEIHETO.

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



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

[InanupoBaHue pUCKOB

[InanupoBaHue 3aKIIIOYAETCS B ONPENCICHUU CTPATETUH YIPABJICHHUS KaXIbIM 3HAUYMMBIM
PUCKOM, OTOOpaHHBIM JJIi MOHHUTOPUHTA TIOCTE aHAJIM3a PHUCKOB. 3/1eCh TAaK)KE HE CYIIECTBYET
OOIIETTPUHATHIX TTOJIXO0/I0B I pa3pabOTKHU TaKUX CTPATErMil — MHOTOE OCHOBBLIBAETCS Ha "dyThe"
U ONBITe MEHeIKepa mpoekra. B Tabm. 3.7 mMOKa3aHbl BO3MOXHBIC CTpPATETUH YIPABIICHHS
OCHOBHBIMH PUCKaMH, IPUBEACHHBIMH B Ta0JI. 3.6.

Tabnuua 3.7 - CtpaTteruu ynpaBiieHUs] pUCKAMH

HEKBaU(UIIUPOBAHHOTO
nepcoHalia

Puck Crparerus

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

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

[TpoOnembl [Ipenynpenurs 3aka3uuka O [OTEHIUAIbHBIX TPYAHOCTSIX U

BO3MOKHOH 3aACPKKE IIPOCKTA, PAaCCMOTPETH BOIIPOC O IIOKYIIKE
KOMIIOHCHTOB CUCTCMBI

bone3nu InepcoHalia

PeopranmnzoBath paboTy KOMaHABI pa3paOOTYMKOB TakuM 00pa3om,

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

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

JedexTHbie CUCTEMHbIE
KOMITOHEHTBI
W3menenus TpeboBaHUi

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

Henocrarounas PaccMoTpeTh BO3MOXKHOCTH IMOKYIIKH 00JIee MPOU3BOIUTEIIHHON 0a3bI
MIPOU3BOTUTENHEHOCTD JaHHBIX

0asbl JaHHBIX

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

ITPOrpaMMHOT0 KOJ1a

CymiecTByeT Tpu KaTerOpUH CTPATErHil YIIpaBJIeHUs PUCKaMHU.

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

2. MUHUMU3aIMOHHBIE cTpaTernd. HampaBiieHsl Ha yMEHBIIEHHE BO3MOXHOTO yiiepOa oT
puckoB. IlpuMepom cioyXHUT cTparerus yMeHbIIeHUs yuiepb6a oT OO0JIe3HH YJIEHOB KOMAaH]IbI
pa3paboTunkoB (cM. Tad. 7).

3. Ilnanuposanue "aBapuitHbIX" cutyaruii. COrilacHO 3TUM CTpaTerusiM HEOOXO0AUMO UMETh
IUTaH MEPOTPUATUH, KOTOPBIE CJIEeNyeT BBINOJHUTH B Cllydae MPOSIBICHUS PUCKOBOM cuTyauuu. B
Tabn. 3.7 3TO cTpaTerusi MOBEACHUS NMPH BOSHUKHOBEHMM (PUHAHCOBBIX MPOOIEM Yy OpraHu3aluu-
pa3zpaboTuuKa.

MoOHUTOPHHI PHCKOB

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

Ta6muna 3.8 - [Ipu3Haku pucKoB



Tun pucka

[Tpuznaku

TexHonornueckue
pHUCKH

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

PI/ICKI/I, CBsI3aHHBIC

Huzkoe MOpaJIbHOC COCTOAHHE IIEPCOHAJIA, HATAHYTBIC OTHOLICHUSA

NIEPCOHAIOM MEXIy WICHAMU KOMaH/bl pa3pabOTUYMKOB, HU3KOE KAa4eCTBO BHITION-
HEHHOH PabOThI

Opranu3zaluoHHbIE PasroBopel cpenu rmnepcoHalla O NACCHUBHOCTM M HEJOCTATOYHOM

PHCKH KOMIICTEHTHOCTH BBICIIIETO PYKOBOJICTBA OpTaHH3aIUN

HHuCcTpyMEeHTANbHBIC Hexenanue pa3pabOTYMKOB HCIOJB30BaTh MPOTPAMMHBIE CPEACTBA

PHUCKH MO/ICPXKKH, Heogo0puTesbHbIe 0T3hIBBI 0 CASE-cpencTBax, 3ampochl

Ha 00Jiee MOIIIHbIE HHCTPYMEHTAJIbHBIE CPEACTBA

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

TpeOOBaHUSIMU
Pucku onienuBanus

W3menenust rpaduka pabOT, MHOTOYKMCICHHBIC OTYEThI O HAPYIICHUU
rpaduka padbot

MOHHUTOPHHT PHCKOB JODKEH OBITh HEMPEPBIBHBIM MPOIECCOM, OTCACKUBAIOIIMM XOJI BbI-
IIOJIHEHHUST MEPOIPUATHN I10 YIPABICHUIO PUCKAaMU, IIPU 3TOM KaXKJIbIi OCHOBHOM PHCK JIOJKEH
paccMaTpuBaThCs OTACIBHO.

6. YYAEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECHEYEHUE
JUCHMUIIIAHBI

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

6.1.1. [lepevyeHb OCHOBHO¥ JTUTEPATYPHI

1. AaucumoB, A.A. MenemxmeHT B chepe MHPOPMAITMOHHON OE30MacCHOCTH : KypC JEKIUi
/ A.A. AancumoB. - M. : Untepuer-Yuusepcuter Mapopmannonnsix TexHonorwmid, 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 AONMOTHUTETbHOI JIUTEPATYPHI

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

2 ApycramoB, O. A. BHemHeskoHOMHYECKas JAEATEIbHOCTH 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 TUCIHMILIMHE
«IIpOeKTHBI MEHEKMEHT B PEIICHUN MHXKEHEPHBIX 3a7a91»,

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


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

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

HNuTepHer-pecypcesl:

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

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

DJIeKTPOHHBIC OUOTHMOTEYHBIC CHCTEMBI:

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

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

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

[IpodeccuonanpHbIe 0a3bl JAHHBIX

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