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BBEJIEHUME

Metonuyeckiue  pEeKOMEHJALMU  COJAEpXKAaT IMEepeueHb TEM C  BOINpOCaMU Ul
CaMOCTOSITENIBHOM ~ IpopaOOTKH, INepedeHb J1abopaTOpHBIX paboT ¢  Bompocamu  Juid
CaMOCTOSITENIbHOM MPOPabOTKHU.

Meroauueckue ykKa3aHus MOCBAIIEHBI Kypcy <«lIpOEKTHBIM MEHEIKMEHT B pELICHUHU
WH)KCHEPHBIX 3a/a4y». YTPaBIATh JIOJBMHU CJIOXHO. YMIPaBIATh JIOABMHU 3()(HEKTHBHO —
HEMMOBEPHO CcJO0XHO. [loaToMy MBI H300peTacM U CMEIIMBAEM pa3Hbl€ NPAKTUKH, aJITOPUTMbI
U TEXHOJIOTUM KOHTpPOJISl, OLEHKU pe3ylbTaToB Tpyda. l[lepexoaum oOT ycTapeBIIMX METOJUK
K HOBBIM, CTapaeMcsl Y4eCTb BCE HIOAHCBl U PUCKH, TPATUM BpEMsI M pPECypChbl Ha IJIaHHUpPOBAHHE
BMECTO pabOThI [0 HAKaTaHHOM.

W3 MHOKECTBa METOJIOJIOTUH HY)KHA OJIHa ONTUMAaJIbHas M HACTPOEHHAsl JMYHO MOJ Hac
u Haml npoekT. OJHO [1el0 BBINOJIHATH IIA0JIOHHBIE 33JaYd CTPOro [0 CKPUNTAM U3 KHUIH,
Jpyroe — MeTOJIOM MpoO ¥ omKOOK BbIPAOATHIBATH CBOU CIELUAIbHbIE MHCTPYMEHTHI AJIs ydeTa
OpUOPUTETOB  KoMmanuu. [losTomy mpoekTHblii  MeHekMeHT (PM), To ecTh  MeTOHOJIOTHSI
yIpaBieHUs] KOMIAHUEH ¢ JieieHneM Bceil paboThl Ha MPOEKThI, CTAHOBUTCS MOMYJISIPHBIM BO BCEX

OTpacisix.
MHoTHe KOMITaHUH TOJBKO CeiJac mepexoIT OT KJIacCHieckoi (oTpaboTaHHAs, dacTo
OrOpoKpaTHuecKas cXema) K MPOEeKTHOM (Kaxkaas 3a/aua OT/ICTIBHO, JIeIETUPOBAHUE

OTBETCTBEHHOCTH) MOJICTIH yrpaBiieHus. OOmmid MEHEDKMEHT JUISl MPEANPUHUMATENST CBOJTUIICS
K TOMY, 9TO €CTh PYKOBOJHUTEIIb W UCIIOJIHUTENb 3aJa4u. J[MCIUIIINHA B3aUMOJICHCTBHS 3aBHCEIIA
OT TOTO, KaK Ipornucano B maodione. [11a6oH e Ob171 BOUT B pa3yMbl BCEX OJMHAKOBO JIET 3Tak 20-
30 Hazaz. ToJIbKO ATOT 11a0JIOH YK€ HE MPUMEHHUTh K HOBBIM YCIIOBUSIMH MUPOBOTO PhIHKA.

Hctopuueckn Bce Ha4alloCh € TOTO, YTO B MEpUOJ nepecTpoiiku 90-X romoB cama JIOTUKA
BeleHUs Ou3Heca Oblla HapylieHa HACTOJIBKO, YTO TMIOMBITKA TOCTPOWTh HOBYIO pabouyio
KOHLIETIIUIO YIPaBJIEHUS B MUJUIEHUYM CO3Jall TEPMHH «KOMITAHUS-OAHOJHEBKa». KoHuenmuun
TaKMX KOMIIAHUN MPOBEPSUIMCh HA MPOYHOCTh M TOJbKO onHa u3 10 kommanuii cyiiecTBoBajia
6ospmie nosryroga B 2000-x. [TapamiensHO OCTaBaIMCh MHOTOJIETHHE MPEANPHUATHS, KapIUHATHHO
MEHSACH KaXK/ble JIeT 5 4TOObI BBKUTH B MIEPUO]I IEpEMEH.

B 2010-x uadopmanmoHHbIN B3pbIB HMHTEPHETA ClIEIaN TOCTYITHOMW BCIO Pa3poO3HEHHYIO 0a3y
HapaOOTOK  €BPOIEIHCKOr0 ¥ aMepuKaHckoro OusHeca. M3 TOHH MOJE3HOM U MyCOpHOMU
nH(pOpMaLlUd BPOJIE «YTO TaKOE YIPaBIECHUE MPOEKTaMU U COBPEMEHHBIM MEHEKMEHT», «Kak
pacnpenensats 005S3aHHOCTH, MPABUIBHO MPENyrajblBaTh M COKpallaTh PUCKU» MPEITPUHUMATEIN
JI0 CHX TOP BBIOMPAIOT KPYMUIBI 3HAHUM, TPUMEHUMbBIX HIMEHHO B MX KOMIIAHUSX.

Ceifyac MBI ClleZJUM B HOBOCTSIX KakK MNpPHUOBUIbHBIE KOPHOpAIMH PAcTyT W pacmlalaloTcs
Ha TOJIpa3AeNeHUs, TOKYAIOTCs U MEPEKUBAIOT CTPYKTYPHBIE CIHUSHUS. 32 KaXKIbIM aKTOM KYIUIH-
MPOJIAXKH OT/eNa KPOETCS CJIO0XHAasi CeTh MPOEKTOB (TaHKEThl, MPUIIOKEHHS, PACIIUPEHHS s
Opay3epoB), CBSI3aHHBIX IO pa3HbIM KputepusMm. Korma MEHSIOTCS KPUTEpUHU, MEHSETCS JelieHue
MIPOEKTOB Ha rpymmbl. IMEHHO M3MEHEeHHe TPYNIUPOBKU U coobmaroT Ham B CMU. Buytpu xe
KOMITaHUU TMPOI0JDKAIOT paboTaTh, a MPOEKTHI BEIyTCS HEIPEPHIBHO.

IT project management (PM) — 3To aucHMIUIAHA, YTO OOBEAUHACT MPOIETYPhI, TPHHIUIIBI
U TIOJNIMTUKY  BeleHUss OusHeca. OHa  PYKOBOIUT TPOEKTOM  OT pa3paboTKU  KOHIEHIMH
710 3aBEepIICHUS MPOEKTA.

OO0muit  (pyHKUMOHANBHBINA) W MPOEKTHBI MEHEDKMEHT  OTIMYaeTcs TeM, 4TO
(YHKIIMOHATBHBIM MEHEKMEHT crabuiieH. Ero menb: mojmepkath M MPUYMHOKHUTH KauCTBO H
3¢ GEeKTUBHOCTh MPOTPAMMHOTO TIPOoAyKTa. EcTh oTpaboTaHHBIN 1M1a0JI0H, OH pabOTaeT MOCTOSHHO.
[IpoekTHBIF MEHEKMEHT H3MeHYMB. Llenb MpOeKTHOTO MEHEMKMEHTA: JIOCTHTHYTh pe3yibTara
m000i 11eHOM, yuuThIBas, uTo ecTh deadline.



1. HEJIb ¥ 3AJAYM N3YYEHMS JUCUUTLIMHBI

Lenpto ocBOeHUS TUCIUMILIHHBI «I[pOEKTHBII MEHEDKMEHT B PELICHUU HHKCHEPHBIX 3a/1a1»
apisieTcss popmupoBanre Habopa MpodecCHOHANBHBIX KOMIIETCHIUN OyayIiero CrenuanucTa Io
cnenuanbHocTH 38.05.02 «TaMokeHHOE J1ENI0».

3aﬂaq1/1 OCBOCHHA JTUCHUIIIIHUHBI!

HN3y4YCHHUEC MCTOAOJIOTMH MPOCKTHOIO0 MCEHCIKMCHTA,

OCBOCHHEC MCTOI0OB 1 HHCTPYMCHTOB ITPOCKTHOI'O MCHC/PKMCHTA B PCIICHUH MHXXCHCPHBIX 3a/1a4.

2. TEMbI CAMOCTOSITEJIbHOM PABOTHI

Ne Tembl HaumeHnoBanue TeM AUCIUILUIMHBI, ©X KPATKOE COJCP>KaHNE OObeMm
4acoB
2 ceMecTp
Pazgea 1. OCHOBBI NPOEKTHOI0 MEHEKMEHTA
1 Tema 1. BBenenue B MPOEKTHBIM MEHEIKMEHT 10
2 Tema 2. MeToapl 1 cpeficTBa POSKTHOTO MEHEKMEHTA 10
Paznen 2. [IpoeKTHBIN MeHETKMEHT HHKEHEPHBIX 3a1a4
5 Tema 5. MeTtooorusi MpOEKTHOTO MEHEKMEHTA WHKEHEPHBIX 3a/1a4 10
6 Tema 6. MeTop! yrpaBiieHHS] KA4eCTBOM HHKEHEPHOTO MPOEKTA 15
Hroro 3a 2 cemectp 45
Hrtoro 45
3. TEXHOJIOTHYECKASI KAPTA CAMOCTOSTEJILHOM PABOTBI
OBYYAIOHIET'OCH
Uroroseiii | CpeacrBa | O0beM 4acoB, B TOM YHUCIIE
K B MPOJIYKT 51
OABI 1n CaMOCTOSIT | TEXHOJIOT
peann3yemMbIX JCATENBHOCTH | oo oo - CPC KOgITaKTHa’I Beero
¥ paborta c
KOMITIETEHITUIA CTYICHTOB paGOTHI OLICHKH perozaBar
elleM
2 cemecTp
VK-3 ITogroroBka k | Koncnekr | CobGeceno | 1,08 0,12 1,2
JIEKIUSIM BaHUE
YK-3 CamocrositensH | Koncriekr | Cobeceno | 32,94 3,66 36,6
0€  U3y4eHHE BaHHE
JUTEpaTyphl TIO
Temam 1,2,5,6
YK-3 [logroroBka k | MumuBuay | Otuer 6,485 0,72 7,2
MPAKTHUYECKUM | albHOE MUCbMEHH
paboram 3a1aHUe BIN
Wroro 3a 2 cemectp 40,5 4,5 45
Hroro 40,5 4,5 45




4. PEKOMEHJIALIUM JJ151 CAMOIIOATOTOBKH

4.1 IMoaroroBka K JiekuuaM. CamMocTosITeIbHOE H3YUYeHHE JTUTEePaTypPhl

ba3oBblii ypoBeHb
Tema 1. BBeieHue B NPOEKTHBIH MeHeI:KMEHT
TexHUMYeCKU IPOEKT MH)KEHEPHOTO PEIICHUS
VYnpaiieHue IpoeKTOM UHKEHEPHOTO PELICHUS
Kanennapusiii miian pa3pabOTKu HMHKEHEPHOTO MPOEKTa
OnTtuMu3anus ¥ peMHKHHUPHHT HHXKEHEPHOTO TPOEKTa
WMHHOBaIMOHHBIE TIPOEKTHI JIJIs1 HHKCHEPHBIX PEIICHUI
TecTupoBaHue MHKEHEPHOTO MPOEKTA
CrangapTu3zanys KauecTBa HHKEHEPHOTO MTPOEKTa
TeMa 2. MeToab! U cpeACTBA MPOEKTHOI0 MEHEIKMEeHTAa
8. ®opmanmzaiys TpeOOBaHUN K HHKEHEPHOMY MIPOEKTY
9. TonsTre KOHPUTYPAITMOHHOTO YIIPABIICHUS TPOSKTOM
10. VYmpaBneHue BepcusiMy HHKEHEPHOTO TIPOEKTa
11. Yopasnenue cobopkamu npu pa3pabOTKe MHKEHEPHOTO MPOEKTa
12. CpenctBa BepCHOHHOTO KOHTPOJISI MHKEHEPHOTO IPOEKTA
13. JInarpaMMHbIe TEXHUKA B pabOTe CO 3HAHUSIMU
14. lnarpammsbl UCHIOJIb30BaHUS B paboTe cO 3HAHUSIMU
15. KapTel maMsITH 17151 MHKEHEPHOTO MPOEKTA
16. Umxenepusie pemenns. OcHOBHBIE PUHIUATIEI MSF
Tema 5. MeT010/10TMsl IPOEKTHOI0 MEHEKMEHTA NHKEHEPHbIX 3a/1a4
17. TIpoexkTrpoBaHNE HHKEHEPHBIX PEIICHHM.
18. TectupoBaHUE UHKEHEPHBIX PEIICHUI
19. Crangaprtuzanus KauecTBa HHXCHEPHOTO MPOCKTa
20. Metonpl obecrieueHrs KauecTBa HHXEHEPHOTO MTPOCKTA
21. TloHsATHE TECTUPOBAHUS UHKEHEPHOTO MPOEKTA
22. MacmitabupoBanne komanael MSF. Moaens nporiecca.
23. YrpaBieHre KOMIIPOMHUCCAMU MIpH pa3paboTKe MHKEHEPHOTO MPOEKTa
24. PazpaboTka umwkenepHoro npoekra. [lonsrue CMMI.
25. YpoBnHU 3penoctu npoieccoB mo CMMI
26. O6mactu ycoBepiieHCTBOBaHUs B MeTogosiornr CMMI.
27. O6miee onucanue "THOKUX" METOJ0B pa3pabOTKH HHKEHEPHOTO IPOSKTa
28. Bepuduxarus, Banuganus 1 ayIuT HHKEHEPHOTO MMPOeKTa
Tema 6. MeToabl ynpaBjieHHsI KA4eCTBOM HHKEHEPHOT0 MPOEKTA
29. MeTpHKu KayecTBa HHKEHEPHOTO MPOEKTa
30. CranmapTHBI METO]T OLIEHKH 3HAUEHUI MOKa3aTelNeil KauecTBa HHKEHEPHOTO IIPOEKTa
31. YrpaBieHne KaueCTBOM MHKEHEPHOTO MPOEKTa
32. Extreme Programming: oO1iee onucanue, OCHOBHbIE MPUHIIUITEI HHKEHEPHBIX PEIICHHIA
33. Pa3paboTka HHKEHEPHOTO MpoeKTa. SCrum
34. O630p texnonoruu Microsoft Visual Studio Team System muist HHKEHEPHOTO MPOESKTa
35. YnpaBnenue cOopkaMu npu pazpaboTKe HHXXEHEPHOTO MPOEKTa
36. CpencTBa BEpCHOHHOT'O KOHTPOJISI MHXKEHEPHOTO MPOEKTa
IToBbIIIEHHBIN YPOBEHD
Tema 1. BBenenne B NpOeKTHBIN MEHEIKMEHT
Bepudukanus u Banuaanus WHXEHEPHOTO MPOEKTa
[ToHsiTue TeCTUPOBaHUS UHXXEHEPHOTO MPOEKTa
Mertop! Bepu(uKauu HHXEHEPHOTO MPOEKTa
KadecTBO 1 HaIeKHOCTh MHXEHEPHOTO MPOEKTa
[Tpodunu OTKPHITEIX HHPOPMAIIMOHHBIX CUCTEM
OyHKIMOHAIbHBIE U TEXHOJIOIMYECKHE CTaHIapThl HMHXEHEPHOTO MPOEKTa

Nook~wdpE

curLNE



7. MHorormnos30BaTeNnbCKas HHGOPMAIIHOHHAS CUCTEMA
8. Pabouwmii mpoekT nHPOPMAMOHHON cucTeMBI. JlucIuIIIMHA 005S3aTEIbCTB.
9. Texuuueckuit NPoeKT HH(POPMAITMOHHON CUCTEMBbI
10. Ynpasnenue npoekToM HHGOPMAITMOHHOHN CUCTEMBI
11. IpuHIMIBl BepUpHUKAIMYA U TECTUPOBAHUS HHKEHEPHOTO MPOEKTa
Tema 2. MeToabl U cpeiICTBA IPOEKTHOI'0 MEHEI)KMEeHTa
12. IlpuHIUIBI OpraHU3auy TPOSKTUPOBAHUS HHXKEHEPHOTO TIPOEKTa
13. 3amaun obecrieueHns] Ka4ecTBa HHXKEHEPHOTO MPOCKTA
14. Metop1 HicclieIOBAaHUS KaueCTBA MHKEHEPHOTO MTPOCKTA
15. 3amaun obecrnieueHus: HAJICKHOCTH HHKEHEPHOTO MTPOCKTA
16. Metobl Hccne0BaHUs HAJIGKHOCTH HH)KEHEPHOTO TIPOEKTa
17. DxOHOMUKO-TIpaBOBbIE OCHOBBI Pa3padOTKH MHKEHEPHOTO IIPOEKTa
18. ABTOMaTHUYECKOE TECTHPOBAHUE HHXEHEPHOTO MPOEKTA.
19. OtkpeiTas apxuTekTypa HHOOPMAITMOHHBIX CUCTEM
20. CucremMHas MH)KEHEPHUs: TOUKA 3PEHUS H XapaKTEPUCTHKH TOUEK 3PCHUS
Tema 5. MeT010/10THsI IPOEKTHOT0 MeHEIKMEHTAa HHKEHEPHBIX 32124
21. ApXUTEKTypa IpOTPaAaMMHBIX KOMITJIEKCOB ISl HH)KEHEPHOTO TIPOEKTa
22. CtanaapThl MPOEKTUPOBAHUS MPOTPAMMHOTO 00eCIIeYeHNST WHKEHEPHOTO MPOEKTa
23. CranaapThl pa3pabOTKH MPOTPAMMHOTO 00eCTIeUeHUs] HH)KEHEPHOTO TIPOEKTa
24. Metozpl pa3pabOTKH IMPOTPAMMHBIX KOMITJIEKCOB WHKEHEPHOTO MPOEKTa
25. MeToipl OLIEHKH CIIOKHOCTH aITOPUTMOB ¥ ITPOTPAMM HHKEHEPHOTO MPOEKTa
26. [IpuMeHeHe HHCTPYMEHTOB Pa3paOd0TKH HHKEHEPHOTO MPOEKTa
27. YnpasneHne TpeOOBaHUSIMH K HH)XCHEPHOMY MPOEKTY
28. Bunbl TpeOoBaHUI K HHXKCHEPHOMY MPOEKTY
Tema 6. MeToibl yripaBJIeHUSI KAYECTBOM MH)XEHEPHOTO MTPOEKTA
29. MoaenupoBaHue CTPYKTYPbl HH)KEHEPHOTO MTPOEKTa
30. OOBEKTHO-OPUECHTUPOBAHHOE MOICTUPOBAHUE MHKCHEPHOTO PEIICHHS
31. MeToapl pa3pabOTKH MPOTPAMMHBIX KOMIIJIEKCOB ISl HHKEHEPHOTO MPOEKTa
32. [lpunHtumel BeprupuKaIuu ¥ TECTUPOBAHUS HHKEHEPHOTO MTPOCKTA
33. Bepuduxanus u Banugaus nporpaMMHbBIX IPOIYKTOB JJIsl HHKEHEPHOTO MPOEKTa
34. Ilonatue TecCTUPOBaHUSI IPOTPAMMHBIX CPEJICTB JUIsl HHKEHEPHOTO IPOEKTa
35. MeTop1 Bepudukamm 00beKTHO-OPUEHTHPOBAHHBIX MPOTPAMM
36. KauecTBO 1 Ha/1e:KHOCTH IPOTPAMMHOI0 0O€cIIeYeH s AJIsl MH)KEHEPHOTO MPOeKTa
37. MeTpuku KadecTBa MPOrpaMMHOI0 00eCIieUeHUs ISl HHKEHEPHOTO IIPOEKTa
38. CranmapTHBIN METO]T OLIEHKU 3HAUEHUI MOKa3aTelNeil KauecTBa MHKEHEPHOTO IIPOEKTa
39. YrpasieHne KaueCTBOM UHKEHEPHOTO MPOEKTa
40. OnTuMu3aus 1 peMH>KUHUPUHT HHKEHEPHOTO MPOEKTa

4.2 TloaroroBKa K NPaKTHYeCKUM padoTam

ba3oBsblii ypoBeHb

Tema 1. BBeieHre B NPOEKTHBIH MEHEIKMEHT

1. Ontumuzanus ¥ peMHXHUHUPUHT HHXEHEPHOTO MPOEKTa

2. VIHHOBallMOHHBIE TPOEKTH MHKEHEPHBIX PEILICHHH.

3. TectupoBaHue UHXKEHEPHOTO MPOEKTA

4. CrangapTu3alys KauyecTBa HHXEHEPHOTO MPOEKTa
Tema 2. MeToabl U CPEACTBA NPOCKTHOI0 MEHEIKMEHTA
dopmanu3zaiys TpeOOBaHUM K MHKEHEPHOMY IMPOEKTY
ITousiTHe KOH(UTYPAITMOHHOTO YIIPABIEHHUS TPOEKTOM
VYnpaBiieHne BEpCUSIMA MHKEHEPHOTO IIPOEKTA
VYnpasienue cOopkaMu Npu pazpaboTKe HHXXEHEPHOTO MPOEKTa
CpencrBa BEpCMOHHOTO KOHTPOJISI HHKEHEPHOTO MPOEKTa
TeMa 3. MeHeMKMEHT 3TANO0B )KM3HEHHOT0 IINKJIA HHKEHEPHOI'0 MPOEKTA

©CooNo O



10. lnarpaMMHbIe TEXHUKU B pabOTE CO 3HAHUSMHU
11. JlnarpamMmbl HCIIOJIB30BaHMS B pab0Te CO 3HAHUSIMU
12. KapTel maMsaTu AJis TPOEKTa WHXCHEPHOTO PEIICHUS
13. OcnoBubie npuHIMIBEl MSF
Tema 4. TexHOJIOTUM MPOEKTHOT0 MEHEIKMEHTA B PellleHNU UHKEHEPHBIX 32,124
14. VlnHOBanIMOHHBIE MHYKEHEPHBIC MPOECKTHI.
15. TecTupoBanue HHPOPMAITMOHHON CUCTEMBI JUISI HHKEHEPHOTO IMPOCKTA
16. Cranmaprusanus KauecTBa HHPOPMAITMOHHBIX CUCTEM JIJISi MH)KEHEPHOTO MTPOSKTa
17. Metoel obecriedeHHs KauecTBa HH()OPMAIMOHHBIX CUCTEM JIJISI MH)KEHEPHOTO TTPOSKTa
Tema 5. MeT010J10THsI MPOEKTHOT0 MeHET)KMEHTA HHKEHEPHBIX 3124
18. INousTHe TecTupoBaHUs HHHOPMAITMOHHON CUCTEMBI JIJIsi HH)KEHEPHOTO TIPOEKTa
19. MacmrabupoBanue koman el MSF. Moens niporiecca HHKEHEPHOTO TIPOSKTa
20. Pa3paboTka umxeHnepHoro mpoekra. [loasitue CMMI.
Tema 6. MeToabl ynpaBjieHUus KA4eCTBOM HHKEHEPHOT0 MPOEKTA
21. Yporuu 3penoctu mporeccos mo CMMI
22. O6nactu ycoBepuieHCTBOBaHHS B MeTogoornu CMMI.
23. Obmiee onmucanue "THOKUX" METOI0B Pa3pabOTKU HHIKEHEPHOTO TIPOEKTa
Tema 7. O030p coOBpeMeHHbIX TEXHOJIOTHI MEHEIKMEHTA MHKEHEPHbIX 3a/1a4
24. Bepudukanus, BaTHIaUs W ayJuT HHPOPMAIMOHHBIX CHCTEM JUIS HHXESHEPHOTO
MPOEKTa
25. MeTpuKH KadecTBa MPOTrPaMMHOTO 00SCTICUCHUS JITSI HEDKEHEPHOTO TIPOEKTa
26. CranapTHBI METO]T OIICHKH 3HAUCHUH TOKa3aTeliei KauecTBa MPOeKTa
Tema 8. 'mOkast meTon0J10rus ynpapJjenusi npoekramu: Agile, Scrum, Kanban, XP, APF
27. YnpaBieHue Ka4eCTBOM MHKEHEPHOTO TIPOSKTa
28. Extreme Programming: o01iee onucanye, OCHOBHBIC TTPUHITUIIBI PEIICHUS
29. Pa3paboTka HHPOPMAIMOHHBIX CUCTEM ISl MH)KEHEPHOTO MPOEeKTa. SCrum
30. O630p Texuoaoruu Microsoft Visual Studio Team System

[ToBbIlIEHHBIN YPOBEHB
Tema 1. BBeieHne B NPpOeKTHbIH MEHEIKMEHT
1. Bepudukanus v Baauaaus nporpaMMHBIX TPOJTYKTOB
2. TlonsThe TecTUPOBAHMS POTPAMMHBIX CPEJICTB ISl HHXKEHEPHOTO TIPOCKTA
3. Mertonp! Bepudukanuu 00bEKTHO-OPUEHTUPOBAHHBIX TIPOTPaMM
4. KauecTBO M HaJIG)KHOCTh MPOTPAMMHOTO 00SCIICUCHHUST TSI MH)KEHEPHOTO MPOEKTa
Tema 2. MeToabl M CPeJACTBA MPOEKTHOI0 MeHEIKMEHTA
5. IIpodunu OTKPHITEIX HHOOPMAITMOHHBIX CUCTEM
6. DOYHKIMOHAIBHBIC U TEXHOJOTHUECKUE CTAHAaPThl HHKCHEPHOTO MPOEKTa
7. MHororoJib30BaTeNbcKas HHGOPMAIIHOHHAS CUCTEMA JJIsl HHXKEHEPHOTO TIPOCKTa
Tema 3. MeHeI:KMEHT 3TANOB KU3HEHHOT0 IIUKJIA HH/KEHEPHOT0 NP OEKTA
8. Pabouwmii mpoekT nHPOpPMAITMOHHON cucTeMbl. JuciumuimHa 00sA3aTeIbCTB.
9. Texuuueckuit MPOEKT HHPOPMAIIMOHHON CHCTEMBI JUISI HH)KCHEPHOTO MPOEKTa
10. Ynpasnenue npoekToM HH(GOPMAIIMOHHOMN CUCTEMBI
Tema 4. TexHoJI0TUM MPOEKTHOI0 MEHEIKMEHTA B PellleHUU HHKEHEePHBIX 32/1a4
11. [IpyHIMIBI OpraHU3aMK TPOSKTUPOBAHUS U TIPOTPAMMHBIX KOMILIEKCOB
12. 3anaun obGecrnieueHus KayecTBa MPOTPAMMHBIX KOMIIOHEHTOB IS UHKEHEPHOTO MPOEKTa
13. MeTo1b1 HcceTOBaHUS Ka4eCTBA MPOTrPAMMHBIX KOMIIOHEHTOB
14. 3anaun obGecrnieueHusT HaIGKHOCTH TIPOTPAMMHBIX KOMIIOHEHTOB
Tema 5. MeT010/10THsI IPOEKTHOT0 MeHEI)KMEHTA HHKEHEPHBIX 32124
15. MeTo1p1 HccefoBaHuUS HAIGKHOCTH TIPOTPAMMHBIX KOMIIOHEHTOB
16. DKOHOMHUKO-TIPaBOBbIE OCHOBBI Pa3padOTKH HHKEHEPHOTO TIPOEKTa
17. ABTOMaTHYeCKOE TECTUPOBAHUE WHIKEHEPHOTO MPOEKTA.
Tema 6. MeToabl ynpaBjieHHs] KA4eCTBOM HHKEHEPHOI0 MPOEKTA



18. OtkpeiTas apxurekTypa HHOOPMAITMOHHBIX CUCTEM ISl HHXKEHEPHOTO TPOEKTa
19. CuctemHas MHKEHEPHS: TOUKA 3PEHHSI U XapaKTEPUCTUKU TOUYCK 3PEHUS
20. YnpaBieHne Ka4eCTBOM MHXEHEPHOTO MPOEKTa
21. OnTuMH3aIys U pEHHKUHUPUHT HHXEHEPHOTO MPOEKTa
Tema 7. O030p cOBpeMeHHBbIX T€XHOJIOTHI MEHEIKMEHTA HHKeHePHBIX 32124
22. ApXUTEKTypa IpOTPAaMMHBIX KOMITJIEKCOB JJIsl HH)KEHEPHOTO IIPOEKTa
23. CtanaapThl MPOEKTUPOBAHUS MPOTPAMMHOTO 00eCIIeUeHHUS
24. Cranmaptsl pa3pabOTKH IPOTPAMMHOTO 00eCTieueHUs ISl WHKEHEPHOTO MPOEKTa
25. Metozp! pa3paboOTKH MPOrPaMMHBIX KOMILIEKCOB Ui MHKEHEPHOTO MPOEKT
Tema 8. 'mOkas meronosiorusi ynpapjenusi npoekramu: Agile, Scrum, Kanban, XP, APF
26. MeTo/1pl OLIEHKH CIIOKHOCTH aJTOPUTMOB U IIPOTPaMM
27. [lpuMeHeHre HHCTPYMEHTOB Pa3pab0TKH HH()OPMAIIMOHHBIX CHCTEM
28. Ynpasnenue TpeOOBaHUAMH K WH(POPMAIIMOHHON CUCTEME
29. Bunpl TpeboBaHMit K HHPOPMAIIMOHHON CUCTEME ISl WH)XEHEPHOTO MPOEKT
30. MonenupoBaHue CTPYKTYPbl HHPOPMAITMOHHBIX CHCTEM, BUIBI MOJIETICH
31. O0BEKTHO-OPUEHTHPOBAHHOE MOJETHPOBAHNE HHXKEHEPHOTO PEIICHUS
32. [IpuHIUIIBI Bepu(UKAITUN U TECTHPOBAHHS HHKEHEPHOTO TIPOEKTa
33. Bepudukanus n Bamuaanus IporpaMMHBIX TPOTYKTOB
34. TlonsiTHE TECTUPOBAHHS TPOTPAMMHBIX CPEJICTB
35. Metonp! Bepudukaum 00beKTHO-OPUEHTUPOBAHHBIX IIPOTPaMM
36. KauecTBO M HaZIe)KHOCTH MMPOTPAMMHOTO 00ECTICYCHUS T HHKEHEPHOTO TPOEKT
37. MeTpuKku KaduecTBa HHKEHEPHOTO TIPOCKTa
38. CranmapTHBI METO]T OIICHKH 3HAUYCHUH TMOKa3aTelleil KauecTBa HHXKEHEPHOTO TIPOEKTa
39. YnpasieHue Ka4eCTBOM MHKEHEPHOTO TIPOEKTa
40. Ontumu3anyst 1 PeNHXUHUPUHT HHXXEHEPHOTO MPOEKTa

4.3 TloaroToBKa K BbITMOJHEHHI) CAMOCTOSITEIbHOW PadoThI

J11s BBIIOJTHEHUS] CAMOCTOSITENTLHOM paboThI CIeIyeT U3YUUTh TEOPETUUECKUI MaTepHall.
5. TEOPETUYECKHI MATEPHUAI

BBEJIEHUE B ITIPOEKTHBII MEHE)KMEHT. METO/IbI 1 CPEACTBA
INPOEKTHOI'O MEHE/IKMEHTA MH)KEHEPHBIX PEHIEHUU

[TpoOnemMbl, KOTOpblE NPUXOJUTCS pemaTh CHEIHAINCTaM B IPOIECCE CO3aHUS
IPOrpaMMHOTO oOecriedeHus, 04eHb CI0XKHBL. [Iprpoaa 3Tux nmpobiem He Bcerja sICHa, 0COOEHHO
ecnu paspabareiBaeMasi NporpaMMHasi CHCTeMa HHHOBAalMOHHAs. B wacTHOCTH, TpyaHO YETKO
omnucaTh T€ JEHCTBHs, KOTOpbIE JOJDKHA BBINOJHATH cuctema. OmnucaHue (QyHKIMOHAIBHBIX
BO3MOXKHOCTEH W OTpaHWYEHUH, HaKJIaIbIBaEMbIX Ha CUCTEMY, HAa3bIBACTCS TPEOOBAHHAMH K ITOMN
cucteMe, a caM Tporecc (OPMHPOBaHMS, AaHAIN3a, JOKYMEHTHPOBAHUS M MPOBEPKH ITHX
(YHKIIMOHAJIBHBIX BOBMOYKHOCTEH M OTpaHHYCHUI — pa3paboTKoi TpeOOBaHHI.

TpeOoBanus MoOpPa3AENSAIOTCS HA IOJIB30BATENLCKHE M CHCTEMHBIE. [loimb3oBaTenbckue
TpeOOBaHUs — 3TO OMUCAHNUE HA €CTECTBEHHOM S3bIKE (ILIIOC MOSICHAIOLINE AUarpamMmbl) GyHKIUH,
BBITOJIHAEMBIX CHCTEMOM, U OTpaHWYEHUH, HakaApIBaeMbIX Ha He€. CucTeMHble TpeOOBaHUS — 3TO
ONHCAaHHE OCOOEHHOCTEH CcHCTEeMBbl (AapXUTEKTypa CHCTEMBl, TpeOOBaHUS K MapameTpam
000pyZ0BaHUsA U T.J.), HEOOXOAUMBIX JUI 3G HEKTUBHON peann3anuu TpeOoBaHUN MOIb30BATENS.

Pa3padotka TpedoBanuii

PazpaboTka TpeOoBaHMI — 3TO MPOLECC, BKIIOYAIOIINA MEPONPUATH, HEOOX0AUMBIE IS
CO3/IaHUSI U YTBEPXKACHUS JOKYMEHTa, COJEpIKallero CrenupHuKaluio CUCTEMHBIX TpeOOBaHUH.
PaznuuaioT yeTsipe OCHOBHBIX ATarla Mpoliecca pa3padoTKu TpeOOBaHMIA:

- aHAJIU3 TEXHUYECKOM OCYIIECTBUMOCTH CO3AaHUsI CUCTEMBI,

- ¢popMUpOBaHUE U aHATH3 TPEOOBAHUN,



- crienuguIMpoBaHue TPeOOBAHUH U CO3/1aHUE COOTBETCTBYIOIICH TOKyMEHTALINH,

- arTecTanus 3TUX TPeOOBaHUI.

Ha pucynke 1.1 moka3aHbpl B3aUMOCBSI3M MEXAY OJTHMHU JTallaMd U PE3YJIbTaThl,
COIIPOBOKJAIOIINE KaXKIBIN 3TAl MpoLecca pa3padoTK CUCTEMHBIX TPeOOBaHUH.

AHanu3
OoCyWwecTeMMOCTH
DopMupoBaHue
W aHanus
TpebosaHui
3 Cneundurumpoeanue
TpeboBaHui
Ortyer 06
OCYLeCTBUMOCTH
CO3AaHWA CUCTEMBI ¥ Atrectauns
TpebosaHui
Mogenu cuctemsol
4
Monb3oBaTensckue
N CUCTEMHbIE
TpeboBaHuA
v

LokymeHTayma co
cneyvdpukaymen
TpeboBaHuit

Yy

Pucynok 1.1 - TlIpomnecc pazpabotku TpebGoBaHMIA

Ho mockoinbky B mporiecce pa3pabOTKH CUCTEMBI B CUITy Pa3HOOOpa3HBIX MPUYUH TpeOOBa-
HUSI MOTYT MEHSATHCS, VYIPaBIICHHE TPEOOBAHUSMH, T.€. MPOIECC YNPAaBICHHUS W3MCHECHUSIMU
CHCTEMHBIX TPEOOBaHMIA, SBISIETCS HEOOXOJMMOW COCTAaBHOUM YACTBIO JEATEIHHOCTH O WX pa3-
paboTke.

@®opMHUPOBaHNE U AHAJIN3 TPeOOBaHUI

Crnenyromum 3TanoM Impolecca pa3paboTku TpeGoBaHuil siBisieTcss (HOpMUPOBaHHE
(ompenenenne) U aHaIu3 TPEOOBAHUH.

O6o00mmenHas Mojenp Impoiecca (GopMUpoBaHHMS W aHaIW3a TPeOOBAHMN IMMOKa3aHa Ha
pucynke 1.2. Kaxpgas opraHuzamnusi UCIOJIb3yeT COOCTBEHHBIM BapHAHT 3TOW MOJICIH, 3aBHCSIIIHMA
OT “MecTHBIX (PaKTOpOB”: ombITa PabOTHl KOJJIEKTUBA Pa3pabOTUYMKOB, THUIA pa3padaThiBaeMOi
CUCTEMBI, UCIIOJIb3yEMbIX CTAaHAAPTOB H T.1.
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o  Tpebosanuii
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T
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»
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Knaccudmraums

Tpeboganuit

Pucynox 1.2 - IIpouecc popmupoBanus u aHanu3a TpeOOBaHUN



[Ipouecc popmupoBanus u aHaau3a TPEOOBAHUIN MPOXOJUT Yepe3 PsiJ] STAIOB.

1. Aranu3 npeaMeTHOHN 00JIacTH. AHATUTUKU JOJDKHBI U3YYUTh TPEIMETHYIO 00JIacTh, TJIe
OyZeT SKCILTyaTHPOBAThCS CUCTEMA.

2. Coop TpeOoBaHMi. DTO TpOLECC B3aMMOJACHCTBHS C JHMLAMH, (HOPMHUPYIOUTIMH
TpeboBanus. Bo BpeMs 3TOro mporecca nmpoaosnKaeTcsl aHaiuu3 MpeIMETHON 00IacTu.

3. Knaccugpukanuss tpeboBanmii. Ha stoM »stame OechopmeHHbIi Habop TpeboBaHMit
npeoOpa3yeTcs B IOTHUECKHU CBSI3aHHBIE TPYIIITBI TPEOOBAHUH.

4. Pazpemenue nmpotuBopeunii. bes comuenus, TpeGOBaHNs MHOTOYHCIICHHBIX JINI, 3aHATHIX
B nporecce popMupoBaHus TpeboBaHUM, OyIyT MPOTHBOpEUnBEIMH. Ha 3TOM 3Tamne onpenensrorces
U pa3pelIaroTcss IPOTUBOPEUHSI Pa3IMUYHOIO poja.

5. Haznauenue npuoputeToB. B mo06oM Habope TpedoBaHMI OJTHU U3 HUX OyAyT O0Jiee Bak-
Hbl, yeM Jpyrue. Ha »3TOoM »3Tame coBMecTHO C JuLAMH, (QOPMUPYIOIIMMH TpeOOBaHUS,
OTpeeNsAoTCA Hanbosee BaKHbIe TPEOOBaHUS.

6. [TpoBepka TpeboBanmii. Ha 3TOM 3Tamne ompeaensieTcsi MX MOJHOTA, IMTOCIEA0BATEILHOCTh
1 HEIPOTUBOPEUUBOCTb.

[Ipomecc popmupoBanust U aHanIM3a TPEOOBAHUN IUKIWYECKUM, C OOpAaTHON CBS3BIO OT
OJIHOTO 3Tama K Japyromy. LMk HauMHaercs ¢ aHaiu3a MPEAMETHON 00JIacTH M 3aKaHYMBAETCS
npoBepkoi TpeboBanuii. [lonnmanue TpeboBaHUM MPEIMETHON 00JIACTH YBETUYHBACTCS B KAXKIOM
LUKJIEe Tpoliecca popMupoBaHusi TpeOOBaHUH.

PaccMoTpuM Tpu OCHOBHBIX MOJX0/a K (GOPMUPOBAHUIO TpeOOBaHMIL: METOJ, OCHOBAHHBIM
Ha MHOYKECTBE OMOPHBIX TOUEK 3pEHUSs, CLIEHapUH U ATHOTpaUueCcKuil METOI.

OnopHeble TOYKHU 3peHUs

[Toaxon ¢ ucHoip30BaHUEM PA3JIMYHBIX OMOPHBIX TOUEK 3pEHHUs K pa3paboTke TpeOoBaHUM
MIPU3HAET pa3inyHble (OTIOPHbIE) TOYKU 3PEHUS Ha MPOOIeMy U HCTIONb3YeT UX B KAUeCTBE OCHOBBI
MIOCTPOCHUSI U OpraHU3aluM Kak mpouecca GopmupoBaHus TpeOOBaHMM, TaK U HETIOCPEICTBEHHO
caMux TpeOOBaHUHN.

Paznuunble MeTOBI TIpeuIaratoT pasHble TPAKTOBKM BBIpAKEHUS "Touka 3peHus". Touku
3peHusi MOKHO TPaKTOBATh CIAEAYIOLUIUM 00pa30oM.

1. Kak uctounuk uHbOpMaIui O CUCTEMHBIX JaHHBIX. B 3TOM cilydae Ha OCHOBE OMOPHBIX
TOYEK 3PEHHs] CTPOUTCS MOJENb CO3/IaHWs U HCIIOJIb30BaHMs JTaHHBIX B cucreme. B mporiecce
(dbopmupoBanus TpebOBaHUN OTOMPAIOTCS BCE TAKME TOUKH 3peHUs ( M HA UX OCHOBE OIPEIEISIOTCS
JaHHbIE), KOTOpble OYAYT CO3/1aHbl WM MCIOJIBb30BAaHbI MPU pabOTE CHUCTEMBI, a TAKXKE CIIOCOOBI
00pabOTKH ATHX JaHHBIX.

2. Kak crpykTypa mnpencraBiieHuid. B 3ToM ciydae TOUKHM 3pEHHUS pacCMAaTpPUBAIOTCS Kak
ocobasi 4yacTh MOJENU CcUcTeMbl. Hampumep, Ha OCHOBE pa3jIMYHBIX TOYEK 3PEHUS MOTYT
pa3pabaThIBaThCs MOJIENHU ""CYIIHOCTH-CBA3b'', MOJIENIM KOHEYHOTO aBTOMATa U T.1I.

3. Kak mosyuaTenu CHCTEMHBIX CEpPBUCOB. B 3TOM ciydyae TOUKHM 3pEHUS SBISIOTCS
BHEIIHUMH (OTHOCUTEIIPHO CHCTEMbI) TMOIy4aTeIsiIMU CHCTEMHBIX CEPBUCOB. TOUKHM 3pEHHUA
MIOMOTAIOT OMPEACNUTh JaHHbIe, HEOOXOMUMBIEC UIS BBIMOJIHEHUS CHCTEMHBIX CEPBHCOB MM UX
yIpaBICHUS.

HaubGonee »¢p¢heKkTUBHBIM MOAXOIOM K aHAW3y TAaKUX CUCTEM SIBISIETCS MCIOJIb30BAHUE
BHEIIHUX  OMOPHBIX  TouyeKk 3peHus. Ha  ocHoBe 93Toro  moaxoda  pa3paboTaH
meroa VORD (Viewpoint-Oriented Requirements Definition — onpenenenue TtpeboBanuii Ha
OCHOBE TOYEK 3peHus) is QopMuUpoBaHUS U aHanu3a TpeboBaHuid. (OCHOBHBIE ATaIlbl
metoga VORD noka3ansl Ha pucynke 1.3.

1. Unentudukanus ToYeK 3peHHs, MOTyJarolINX CHUCTEMHBIE CEPBHUCHI, U UACHTU(UKAIIMS
CEpBUCOB, COOTBETCTBYIOLINX KaXKI0M TOUKE 3pEHUSI.

2. CTpyKTypUpOBaHUE TOYEK 3pEHUSI — CO3JaHHE UEPAPXUU CTPYIITUPOBAHHBIX TOYEK 3pe-
Hus. OOIIECUCTEeMHBIE CEpPBUCHI MPEIOCTABISIOTCS O0Jee BBHICOKMM YpPOBHSM HUEpapXuud U
HACJIEYIOTCSI TOYKAMU 3PEHHSI HU3IIIETO YPOBHSI.

3. IoKyMeHTHpOBaHNE OMOPHBIX TOUYEK 3PEHUs, KOTOPOE 3aKIII0YAETCSs] B TOUHOM OMHMCAHUU
UICHTU(QHUIIMPOBAHHBIX TOYEK 3PEHUS U CEPBHCOB.



4. OtoOpakeHHEe CUCTEMBI TOUYEK 3PEHHS, KOTOpas MOKA3bIBAET CHCTEMHBIC OOBEKTHI, OTI-
peneneHHbIe Ha OCHOBE HH(POPMAIIUH, 3aKIFOUEHHON B OMOPHBIX TOYKAX 3PCHUS.

’ i
Y

A
Y \i
NaeHwdmeaums =) CTpyxTypUposatme Loxymenmuposanine e Orobpaxesme
TONEK 3PeHHR y. TONEK 3DeHMA TONEX 3peHwR CUCTEME TOYEK 3DEHAR

A

Pucynox 1.3 - Meton VORD

[Ipumep. Paccmotrpum ucnons3zoBanue meroga VORD Ha mepBbIX Tpex IIarax aHaiau3a
TpeOOBaHUM Ul CHUCTEMbI CUCTEMbI MOJICPKKU 3aKa3a U yuyeTa TOBapoB B OakaieiiHoW JiaBke. B
OakaneitHO# JaBKe I KaXJOTO ToBapa (UKCHPYETCS MECTO XpaHEHHs (OMpeesieHHas MOJIKa),
KOJIMYECTBO TOBapa M ero mnocraBmuk. Cuctema MOAJNEPKKM 3aKa3a U ydeTa TOBApoOB JIOJKHA
obecnieunBarth 100aBieHrEe HH(POPMALIMK O HOBOM TOBape, U3MEHEHUE WIH yAaleHue nHpopMaluu
00 wuMmeroniemMcsi TOBape, XpaHeHue (1o0aBlieHHEe, H3MEHEHHEe W yJajeHue) HHGopMaluuu o
MOCTaBILMKAX, BKJIIOYawolleld B ceOs Ha3zBaHue QupMbl, ee aapec u TenedoH. [Ipu momoiu
CHUCTEMBbI COCTAaBJISIIOTCS 3aKa3bl MOCTaBHIMKaM. KakIplil 3aka3 MOMKET coJep)KaTh HECKOJbKO
MO3UILMH, B KaXJOM MO3UIUHU YKa3bIBaIOTCSI HAUMEHOBAaHME TOBapa M €ro KOJIMYECTBO B 3aKase.
Cucrema mno TpeOOBaHUIO TMOJb30BaTENs (GOPMHUPYET U BbIJAET Ha II€4aTh CIEAYIOUIYIO
CIIPaBOYHYIO HH(POPMAIIHIO:

- CIIMUCOK BCEX TOBApPOB;

- CIIMUCOK TOBApOB, UMEIOIIUXCS B HAJIMYHH;

- CIIMCOK TOBApPOB, KOJMYECTBO KOTOPHIX HEOOXOIMMO MOMOJIHUTH;

- CIIMUCOK TOBAPOB, MOCTABISIEMbIX JAHHBIM MOCTABLIIUKOM.

[lepBriM marom B popmMupoBaHuM TpeOOBAHUMN SBISETCS HACHTU(UKALKS OMOPHBIX TOYEK
3penusi. Bo Bcex meronax ¢dopMupoBaHus TpeOOBAHWN, OCHOBAHHBIX Ha HCIOJIB30BAHUHM TOYEK
3peHusi, HauajdbHas WIACHTHU(UKAIUS SBIseTcs Hanbosee TpyaHOU 3amayeil. OAUH U3 MOJAXO0J0B K
UJEeHTU(DUKAITUN TOYCK 3PCHUS — METOJ] 'MO3TOBOM aTaku', KOTa OMPEEISIFOTCS MMOTEHIINATbHbBIE
CHUCTEMHBIE CEPBUCHI U OPTraHU3AIMH, B3aUMOJECHCTBYIOIIUE ¢ cucTemMoi. OpraHu3yercsi BCTpeua
JIUL, YYacTBYIOIUX B (OPMUPOBAHUU TPeOOBaHMIA, KOTOPbIE MPEUIaraloT CBOM TOUKU 3PEHUS. DTH
TOYKH 3PEHUS MPEJCTABISIIOTCS B BHJIE JUWArpaMMbl, COCTOSIIEH U3 psiia KPYroBbIX OOJacTei,
0TOOpa)karouX BO3MOXKHBIE TOYKH 3peHus (puc. 4). Bo Bpems "M03roBoii araku" HEOOXOIUMO
UICHTU(PUIMPOBATh TMOTEHIMAIBHBIE OMOPHBbIE TOYKU 3PEHHS, CHUCTEMHBIE CEPBHCHI, BXOJHBIE
JaHHbIE, He(PYHKIMOHAIbHBIE TPEOOBAHNS, YIPABIISIOMINE COOBITHS U UCKIIOYUTENIbHBIE CUTYAIUH.

Crnenyromeit craaueir mporecca GOpPMHPOBaHHS TpeOOBaHWUN OyAeT HACHTHU(UKAIISL
OTIOPHBIX TOYEK 3peHus (Ha pucyHke 1.4 mokazaHbl B BHUJAE TEMHBIX KPYTrOBBIX oOusacteil) u
CepBHCOB (IIOKa3aHbI B BUJIE 3aTEHEHHBIX o0nacTeit). CepBHUCHI TODKHBI COOTBETCTBOBATH OMOPHBIM
TOYKaM 3peHus. Ho MOryT ObITH CEpBHCHI, KOTOPHIE HE MOCTaBJICHBI UM B COOTBETCTBHE. ITO
03HAYaeT, YTO Ha HAYaJIbHOM 3Tare "MO3roBOM aTaku'" HEKOTOPHIE OMOPHBIE TOUKH 3PEHUS HE OBbLITN
UICHTU(PUIIMPOBAHBIL.
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Pucynoxk 1.4 - JIluarpamMmma uaieHTU()UKALIMHA TOUEK 3pEHUS

B Tabnune 1.1 noka3aHo pacnpezieneHre CepBUCOB AJIsi HEKOTOPHIX UACHTU(DUIMPOBAHHBIX
Ha pucyHke 1.4 touek 3peHus. OOUH U TOT K€ CEPBUC MOXKET OBITh COOTHECEH C HECKOJIbKUMH

TOYKaMH 3pCHUA.

Tab6muma 1.1 - CepBHCHI, COOTHECEHHBIE C TOUKAMH 3PEHUS

KJIMEHT  NOKynaTtejl TOCTOSIHH TOBap NOCTABIIM  MpoJaBel]  AJAMUHHUCT
b 18171 K patop
noKynareJ
b
[IpoBepka  3anecenne Ilomyuenue [Tpuem 3anecenne  IIpomaxa Hoctyn
HaIU4us B CITUCOK CKUJKU TOBapa B 0a3y TOBapa 6aze
TOBapa KJIUEHTOB JTAHHBIX JTAHHBIX
[Tokymnka [Tonyuenne 3aHeceHue [Teuatp [IpoBepka
TOBapa uH(pop™maIl B 0a3y yeka CTaTUCTUKH
uu TAHHBIX
[Tonyuenue Hasznauenu Hoctyn xk  Ilepeonpen
Yyeka € IICHBI Kartajory eJieHue
L[EHBI
3aka3 [Iepeonpen [TpoBepka  OdopmieH
TOBapa eJIeHue HAIUYUs ue 3aKasza
LEHBI TOBapa
3aHeceHue «Ilokymnaem Odopmnen [Teuats
MOKyHaTenl Bl WU ue 3aKaza 3aKasa
s U CYMMBI «HETOoKyIa MOKynarel
MOKYIIKU B €MBIiD» 10
6azy TOBap
TAHHBIX

I/IH(bOpMaL[I/IH, H3BJICUCHHAA W3 TOYCK 3pPCHUA, UCIIOJB3YCTCA I 3allOJIHCHUA (I)OpM mao-
JIOHOB TOYCK 3pCHHUA U OpraHHU3allii TOUYCK 3PCHHA B HUCPAPXUIO HACICAOBAHUA. OTO TO3BOJACT
YBUACTH O6IJ_II/IC TOYKHU 3PCHUA U TOBTOPHO MCIIOJIB30BATbh I/IH(I)OpMaI_II/IIO B HUCpapXvM HACJICHO-
BaHMUA. CepBI/ICBI, JAaHHBIC W YIPaBJIAIONIAA HH(bOpMaHHSI HACJICAYHOTCA MOAMHOXCECTBOM TOYCK



3penus. Ha pucynke 1.5 noka3zaHna yacTb M€papXuu TOUEK 3pEHUS JJIsl CUCTEMBbI IIOJICPKKHU 3aKa3a
U y4deTa TOBapOB.

Bce Toukm 3peHus

NOCTaBLMUK COTPYAHMKM KAMEHTDI ToBap
KOHCYNbTaHT SAMUHUCTPATO noKynateno MNocToaHHbIN

noKkynarens

Pucynoxk 1.5 - Mepapxus Touek 3peHus

ATtTecTauusi Tpe0OBaAHMH

ATTecTanus J0JDKHA TPOJAEMOHCTPUPOBATh, YTO TPEOOBAHUS JICHCTBUTEIHLHO OMPEICISIFOT
Ty CHUCTEMY, KOTOPYIO XOUYeT MMETh 3aKka3dyuK. [IpoBepka TpeOOBaHMI BakHA, TaK KaK ONIHOKH B
crierpUKaIuu TpeOOBaHUH MOTYT TPHUBECTH K IEPE/IeIKe CUCTEMBI U OOJIBIIMM 3aTpaTraM, €Ciu
OymyT OOHapyKeHbI BO BpeMs IIpoliecca pa3pabOTKH CHCTEMBI WM TOCIE BBEICHUS €€ B
aKkcruTyaTaruo. CTOMMOCTh BHECCHHSI B CHCTEMY H3MEHEHHWH, HEOOXOAMMBIX I YCTpaHCHHS
OmMMOOK B TPeOOBAHUSX, HAMHOIO BBINIC, YeM WCIPABICHHE OIMUOOK MPOSKTUPOBAHUS WIIU
konupoBaHus. [IpuumHa B TOM, YTO H3MEHEHHE TpeOOBaHWI OOBIYHO BJEUET 3a COOOM
3HAYUTENIbHbIE U3MEHEHUSI B CHCTEME, T0CJe BHECEHUS KOTOPHIX OHA JOJKHA MPOWTH MOBTOPHOE
TECTUPOBAHUE.

Bo Bpems mporecca arrectalu J0OJDKHBI OBITH BBITIOJHEHBI Pa3jHyYHbIE TUIBI MPOBEPOK
TpeOOBaHUM.

1. IIpoBepka mpaBwIbHOCTH TpeOoBaHui. [lonp3oBaTeIb MOXKET CUMTATh, YTO CHCTEMa
HeoOXoIuMa JUIsl BBINIOJHEHUS HEKOTOPBIX onpezeneHHbIX (yHkuuid. OnHako HanbHeWIIne
pa3MBbIIUICHUST M aHAJIW3 MOTYT NPUBECTH K HEOOXOJMMOCTH BBEACHHUS OTOIHUTEIbHBIX WU
HOBBIX (yHKUMNA. CuUCTeMbl MpeAHa3HaueHbl [UIsl pa3HbIX MOJb30BAaTENed C PpPa3IUYHBIMU
MOTPEOHOCTAMH, W TIO3TOMY Habop TpeboBaHU OyAeT NpeACTaBIsATh COO0H HEKOTOPHIN
KOMITPOMHUCC MEX]Ty TPeOOBaHUSMU MOJIH30BATENIEH CUCTEMBI.

2. [IpoBepka Ha HenmpoTHBOpeunBOCTh. Crienudukanus TpeOOBaHH HE JOJDKHA COJIEPKaTh
MIPOTUBOPEUYUi. DTO 03HAYAET, YTO B TPEOOBAHUAX HE JAOKHO OBITH MPOTUBOPEUAIIHNX JIPYT APYTy
OTpPaHUYEHUN WM PA3IMYHBIX OMUCAHHUM OJHOM M TOH K€ CUCTEMHOMN (PYHKIIUU.

3. [IpoBepka Ha nmosHOTY. Crienudukaius TpeOoOBaHUI JOKHA COJIEpKaTh TpeOOBaHMUsI, KO-
TOPBIE OMPENEISIIOT BCE CUCTEMHbIE (PYHKIIUU U OTPpaHUYCHHsI, HaJlaraéMble Ha CUCTEMY.

4. TlpoBepka Ha BBIIOJHUMOCTh. Ha OCHOBE 3HaHUS CYIIECTBYIOIIUX TEXHOJIOTHMA
TpeOOBaHUs TOJKHBI OBITH MPOBEPEHBI HA BOZMOXKHOCTh UX PEAIbHOTO BBINIOJTHEHUS. 3/1€Ch TaKXKe
MIPOBEPSIOTCS BOBMOKHOCTH (PMHAHCUPOBAHUSI U TpaduK pa3pabOTKU CUCTEMBI.

CyiiecTByeT psii METOJOB arTecTaluu TpeOOBaHM, KOTOPbIE MOXKHO HCIIONIB30BaTh
COBMECTHO WJIM KaXIbIH B OTJIEIbHOCTH.

1. O630p TpeboBanuii. TpeboBaHMS CUCTEMHO aHATU3UPYIOTCS pEIIEH3EHTaMU.

2. [IporoTunupoBanue. Ha 3ToM 3Tame MpOTOTHUI CUCTEMBI JEMOHCTPHUPYETCS KOHEYHBIM
MOJIb30BaTeNsIM M 3aKka3zyuky. OHU MOTYT JKCIEPUMEHTHUPOBATH C OTHM MPOTOTHUIIOM, YTOOBI
yOeIUThCsI, YTO OH OTBEYAET UX MOTPEOHOCTSM.

3. l'eneparust TecToBBIX ClieHapueB. B maeane TpeOoBaHUS MOJKHBI ObITh TAKUMHU, YTOOBI
WX pealli3aluio MOXHO OBIJIO MpoTecTHpoBaTh. Eciu TecTsl ans TpeOoBaHM pa3pabaThIBarOTCA
KaKk dYacTh TIpollecca aTTecTalid, TO YacTO 3TO TO3BOJIAET OOHAPYXHUTHh MPOOJIEMBI B



cneunpukanuy. Ecnu Takue TecThl CIOXKHO HIM HEBO3MOXHO pa3paboTarh, TO OOBIYHO 3TO
O3HAYaeT, 4TO TPeOOBAHUS TPYIAHO BBHIIOJHUTH U TIOATOMY HEOOXOIUMO UX IEPECMOTPETh.

4. ABTOMaTU3UPOBAHHBIN aHATN3 HEMPOTUBOPEeUnBOCTU. Eciin TpeOoBaHus npeIcCTaBICHBI B
BHUJIE CTPYKTYPHBIX WIH (OpPMANbHBIX CHUCTEMHBIX MOJENEH, MOXHO HCIOJIb30BaTh
uHctpymeHTanbable CASE-cpenctBa a1t TpOBEpKHM  HENPOTHBOPEYMBOCTH — Mozeneit.  [lis
aBTOMAaTU3UPOBAHHOM MPOBEPKH HENPOTUBOPEUMBOCTU HEOOXOIMMO MOCTPOUTH 0a3zy JaHHBIX
TpeOOBaHUI M 3aTEM MPOBEPHUTH BCe TPeOOBAHUS B 3TOHM 0a3e MaHHBIX. AHAIU3ATOP TpeOOBAHHI
TOTOBUT OTYET 000 BCEX OOHAPYKEHHBIX IPOTUBOPEUUSIX.

[Tonb30Barenbckue U CUCTEMHBIE TPEOOBAHUS

Ha ocHOBaHMM TOJY4YEeHHBIX MOJEINECH CTPOSATCS IOJb30BATEIbCKUE TPEOOBAaHUS, T.€. Kak
OBUIO CKa3aHO B HayaJie ONMMCAHME HA €CTECTBEHHOM SI3bIKEe (DYHKIIMH, BBIOIHIEMBIX CUCTEMOM, U
OTpaHMYEHUH, HAKJIaIbIBAEMbIX Ha HEE.

[lonb3oBarensckue TpeOOBaHUS JOJDKHBI ONUCHIBATH BHEIIHEE IIOBEJIEHHUE CHCTEMBI,
OCHOBHbIE (DYHKIIMM U CEpPBUCHI MPENOCTaBISIEMble CUCTEMOM, €€ He(yHKIIMOHAJIbHBIE CBOICTBA.
Heo6xoaumMo BbIIETUTH OMOPHBIE TOYKH 3PEHUS U CTPYIIIUPOBATH TPEOOBAHUS B COOTBETCTBUU C
HuMu. [lonb3oBarenbckue TpeOOBaHUS MOXKHO OPOPMUTH KaK IMPOCTBIM MEpPEUHUCICHUEM, TaK U
WCIO0JIb3YSl HOTALIMIO BAPUAHTOB HCIIOJIb30BAHMUSL.

Jlanee cocTaBisroTCsl cucTeMHble TpeOoBaHus. OHU BKITIOYAIOT B CEOs:

1. TpeboBaHus K apxXUTEKType cucTteMbl. Hampumep, 4ucio M pa3MelleHue XpaHWIUIL U
CEpPBEPOB MPHIIOKEHHUI.

2. TpeboBanus K mapamerpaM obopymoBaHus. Hampumep, gacToTa TpOIECCOPOB CEPBEPOB
U KIIMEHTOB, 00BEM XpaHWJIUI, pa3Mep ONEpPaTUBHON M BHUJIEO MaMATH, MPOIMYCKHAs CIIOCOOHOCTH
KaHaja u T.[.

3. TpeboBanusi Kk mapamerpam cuctembl. Hampumep, BpeMsi OTKIMKa Ha JACHCTBUE
M0JIb30BaTeNs, MAKCUMAaJIbHBINA pa3Mmep nepeaaBaemMoro (aiina, MakcuMaiabHasi CKOPOCTh Mepeaayu
JTaHHBIX, MAKCUMAJIbHOE YUCJIO OJJTHOBPEMEHHO pabOTaIONINX MOJIb30BaTENEH U T. 1.

4. TpeOoBaHuUs K MPOTPAaMMHOMY HHTEPQEICY.

5. TpeboBanus K CTPYKTYpE CHCTEMBI. Hampuwmep, MacmtabupyemocTsb,
pacnpenenéHHOCTb, MOAYJIbHOCTh, OTKPBITOCTb.

- MacITabupyeMOCTh — BOZMOKHOCTh PACIIPOCTPAHEHHsI CUCTEMbI Ha 0OJIBLIOE KOJIUYECTBO
MalliH, He IPUBOJIIAs K oTepe paboTocnocoOHOCTH U 3 (HEKTUBHOCTH, IPU 3TOM CIIOCOOHOCTH
CHUCTeMbl HapallMBaThb CBOIO MOLIHOCTh [JOJDKHA  OMNPEAENSATHCS  TOJBKO  MOIIHOCTHIO
COOTBETCTBYIOILIETO alMapaTHOTO 00ecreueHusl.

- pacupeneIeHHOCTh - CUCTeMa JIOJKHA MOJIEPKUBATh paclpeeéHHOE XpaHEHUE TaHHBIX.

- MOJYJBHOCTh - CHUCTEMa JOJDKHA COCTOSITh M3 OTAENBHBIX MOJYJEH, MHTETPUPOBAHHBIX
MeXIy cCOOOil.

- OTKPBITOCTh - HAJIUYUE OTKPBITBIX UHTEp(HEHCOB A BO3MOXKHOM JTOpabOTKU U
MHTETpaluy ¢ IPYyTUMU CUCTEMaMHU.

6. TpeOoBaHus MO B3aMMOACWCTBUIO M MHTErPallMU C APYITMMH cucteMaMu. Hampumep,
WCIOJIb30BaHME OOImeld ©a3bl JaHHBIX, BO3MOXHOCTh TOJYYEHHUS MJaHHBIX U3 0a3 JaHHBIX
OTpeeIEHHBIX CUCTEM U T.JI.

TEXHOJIOTI'MHU YIIPABJIEHUSA ) KU3HEHHBIM HUKJIOM HHKXEHEPHBIX
ITPOEKTOB

O0mme ceegeHus1 00 00bEKTHOM MOJETHPOBAHUM

Cy1ecTByeT MHOKECTBO TEXHOJIOTUN U MHCTPYMEHTAIBHBIX CPEJICTB, C MOMOIIBI KOTOPBIX
MO>KHO p€aJIn30BaTh B HEKOTOPOM CMBbICIE ONTUMaIbHBIN npoekT MC, HaunHas ¢ dTana aHanusa u
3aKaH4YMBasi CO3JaHUEM MPOTPAMMHOTO KOJa CUCTeMbI. B OOJBIIMHCTBE ClydaeB 3TH TEXHOJIOTUU
MPEIbABISAIOT BECbMA )KECTKUE TPeOOBaHUS K MpoIleccy pa3pabOTKH U MCIIOJIB3YEMbIM pecypcam, a
MOTBITKH TpaHC(HOPMHUPOBATh UX MOJI KOHKPETHbIE MPOEKThl OKa3bIBAIOTCS O€3yCIHEIIHBIMH. DTH
TexHosoruu npeacrasiensl CASE-cpenctBamu BepxHero yposHs win CASE-cpencrBamu moJiHOTO
xu3HeHHoro nukia (upper CASE tools mnu full life-cycle CASE tools). OHu He MO3BOJSIOT



ONTUMHU3UPOBATH JCATEIBHOCTh HAa YPOBHE OTJIEIBHBIX 3JIEMEHTOB IPOEKTA, M, KAaK CIIEJCTBUE,
MHOTHE pa3paboT4yMKu Tepenumn Ha Tak HaszbiBaeMbie CASE-cpenctBa HmxkHero ypoBHs (lower
CASE tools). OnmHako OHHM CTOJKHYIHCh C HOBOH NpoOIeMoil — mpoOieMoil opraHu3ainud
B3aMMO/ICHCTBUS MEXKy PA3IMUYHBIMA KOMaHIAMH, PEATU3YIOIIHMHE ITPOCKT.

YHU(PUIUPOBAHHBIH A3bIK 00bEKTHO-OPHEHTHPOBAHHOI0 MO/IeJTHPOBAHUSA

YHUDUIHMPOBAHHBIH A3bIK 00BEKTHO-OpUEHTHPOBaHHOTO MotenupoBanus Unified Modeling
Language (UML) siBusics CpeACTBOM JOCTHXKEHHS KOMIIPOMHCCA MEXKIY STHMHU TOXOJaMH.
CyiiecTByeT JOCTaTOYHOE KOJIMYECTBO HMHCTPYMEHTAIbHBIX CPEACTB, MOAJIEPKUBAIOIIUX C
nomo1pio UML sxu3HEeHHbIN LUK MHQOPMAIMOHHBIX CUCTEM, U, oAgHOBpeMeHHO, UML sBisiercs
JOCTAaTOYHO THOKUM JJISi HACTPOMKHU M TOJICPIKKU CTIeUU(UKN JEATEIHHOCTH Pa3IHYHBIX KOMaH]I
pa3pabOTUYUKOB.

Coznanne UML nHauanock B okta0pe 1994 r., korna I>xum Pam6o u I'paau Byu u3 Rational
Software Corporation ctamu pabdotath Haj oObeauHeHHeM cBoux meTonoB OMT u Booch. B
HacTosIee BpeMsi KoHcopuuyM mosb3oBareneir UML Partners Bkitouaet B ce0si mpeacTaBUTENEH
TaKMX TpaHA0B MH(OPMALIMOHHBIX TexHOJoruM, kak Rational Software, Microsoft, IBM, Hewlett-
Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencrasnser c00011 00bEKTHO-OPUEHTHUPOBAHHBIN S3BIK MOJIETTUPOBaHMUS,
o0Jaiaroui ClIeyoIIMI OCHOBHBIMH XapaKTepUCTHKAMU:

- SIBIIIETCSI SI3BIKOM BH3YaJIbHOTO MOJICIMPOBAHMS, KOTOPBI 0OecreunuBaeT pa3padoTKy
peTpe3eHTaTUBHBIX MOJIENIEH Il OpraHW3alliy B3auMOJICHCTBHS 3aKa3zdynka U paspadoTunka MC,
pasnu4HbIX rpymnn pazpadbotunkos MC;

- COJICP)KUT MEXaHU3MBbI PAaCITUPEHUS U CIIeMAIN3alui 0a30BBIX KOHIICTIIINH SI3bIKA.

UML — 53T0 cTangapTHas HOTAIMs BU3YaJIbHOTO MOJCIUPOBAHUS MPOTPAMMHBIX CHCTEM,
npuHsaTas koHcopuuymoM Object Managing Group (OMG) ocensto 1997 1., 1 Ha CeroAHAITHUN
JICHb OHA TIOIJICP’KUBACTCSI MHOTUMH 00BbeKTHO-OpueHTHpoBaHHBIMU CASE-npoaykramu.

UML BximtoyaeT BHYTPEHHHM HAOOp CPEICTB MOICTUPOBAHMS, KOTOPBIE Ceiyac MPUHSTH BO
MHOTHX METOJIaX M CPEACTBAaX MOJACTUPOBAHUSA. DTH KOHIEMIMHU HEOOXOJAUMBI B OOJBIINHCTBE
MPUKIAIHBIX 3aJa4, XOTs HE KaxkJas KOHLEMIUS HeoOXoauMmMa B KakKIOM YacTH KaxJ0ro
npuiioxkeHus. [lonb30BaTensim si3bIKa MPEA0CTaBICHBI BO3MOXXHOCTHU

- CTPOUTH MOJIEJIM HAa OCHOBE CPEJCTB sijipa, 0e3 HCIOIb30BaHU MEXaHU3MOB PaCHIMPEHUs
JU1s OOJIBIIMHCTBA TUIIOBBIX MPUIIOKEHHUIA;

- 100aBJIATH IPU HEOOXOJMMOCTH HOBBIE FIIEMEHTHI M YCIIOBHBIE 0003HAUEHHUS, €CIIM OHU HE
BXOJIAT B SIJIPO, WIH CIIEIUATU3UPOBATH KOMIIOHEHTBI, CUCTEMY YCIOBHBIX 0003HAUCHUH (HOTAIUIO)
Y OTpaHUYEHUS JJIsl KOHKPETHBIX MPEIMETHBIX 001acTei.

A3k UML
Auarpamiaa Ouarpamma Ouarpamma
DEpIEHTAR KNAccoe COCTOAHUA
HCNONB20BAHUA
Anarpamma HuTerpupopanHan Ouarpamma
JEATENBHOCTH UOAENDb CIOKHON nocnejoearent-

HOCTER

p———

Ouarpamma
pazBEpTHEAHUA

CHCTEMbI

S I

Auarpamma
KODNEPALMK

Ouarpamma
KOMMNOHEHTOR

Pucynok 2.1 - UuTerpupoBanHast MOJIENb CIIOKHOW CUCTEMbI B HOTauu sizbika UML



Crangapt UML mpemaraet cieayromuid HaboOp AuarpaMm JUisi MOACTUPOBAHUS:
1. nuarpaMMbl BapHaHTOB HCIOJIb30BaHus (use case diagrams) — is MoJeIUpOBaHUS
OM3HEC-TIPOIIECCOB OpraHM3alui U TPeOOBAHUH K CO3/1aBAEMOM CUCTEME);
2 nuarpamMmbl  kiaccoB (class diagrams) — Ui MOJENIMPOBAaHUS CTaTHYECKON CTPYKTYpPHI
KJIACCOB CUCTEMBI U CBS3EU MEXIYy HUMHU;
3. nnarpammbl oBenenus cuctemsl (behavior diagrams):
3.1 nmarpammebl B3aumoaeiicTBus (interaction diagrams):
3.1.1 qmarpamMmbl IOCIIE0BATEBHOCTH (sequence diagrams) u
3.1.2 xoonepatuBHbie ~ muarpammbl  (collaboration diagrams) — s
MOJICTTUPOBaHUS Tporiecca oOMeHa COOOIICHUSIMH MEXKIY OOBCKTaMHU;
3.2 mmarpamMMbl  cocTosiHMM  (statechart diagrams) — g MOAEIMPOBAHUS
MOBEJICHHSI OOBEKTOB CHCTEMBI TIPU TEPEXOJIE U3 OJTHOTO COCTOSIHUS B IPYTOE;
3.3 mnarpamMMbl  fesitenbHOCTEH  (activity diagrams) — uIs  MOAEIMPOBAHUS
MOBEJICHUsI CHCTEMBI B paMKax pa3IMYHBIX BApUAHTOB HCIOJIB30BAHUS, WU
MOJIEJIMPOBAHUS JEATEIBHOCTEN;
4. nuarpammsl peanuzanuu (implementation diagrams):
4.1 nuarpaMMbl  KOMIIOHEHTOB (component diagrams) — aias MOJAEIUPOBaHUS
Hepapxuu KOMIIOHEHTOB (TIOJICUCTEM) CUCTEMBI;
4.2 nuarpamMbl - pa3BepTeiBanus (deployment diagrams) — mias MojaenMpOBaHHS
(U3NIECKON apXUTEKTYPHI CHCTEMBI.

JAuarpaMMbl BADHAHTOB HCII0JIL30BAHUSA

[lonsiTe BapmaHTa wHcHoNib30BaHUA (use case) BrepBble BBen MBap SAkoOcoH u mpupan
€My TaKyl 3Ha4MMOCThb, YTO B HACTOSIIEE BpPEMsI BapUAHT HCIIOJIb30BAaHUS NPEBPATHIICA B
OCHOBHO 3JIeMEHT Pa3palbOTKH U IIAHUPOBAHUS IPOEKTA.

Bapuant  wcmonp30BaHMS — TPENCTaBIsAET  COOOM  IMOCIEAOBATEIBHOCTh  JCHCTBUM
(TpaH3aKIMii), BBIMOJHAEMBIX CHCTEMON B OTBET Ha COOBITHE, MHHUIMHPYEMOE HEKOTOPHIM
BHEIIHUM OOBEKTOM (IEHCTBYIOIIMM JIMLOM). BapuaHT HCMOJIb30BaHUS OMUCHIBAET TUIIUYHOE
B3aMMOJICHCTBHE MEXKIYy TIOJIb30BaTeieM M CHUCTEMOW. B mpocreilimeM ciydae BapuaHT
WCIIOJIb30BAHUS OTPEACIAETCS B Mpolecce 00CYKIeHUs ¢ MOJb30BaTeNeM TeX (PyHKIui, KOTopbie
oH xoten Obl peanuzoBaTh. Ha si3pike UML BapuaHT MCHOJIB30BaHUs M300pakaroT CIEAYIOUIUM
o0pazom:

BEIPI-'IEIHT HCNOoNb320B3HMWA

Pucynok 2.2 - BapuaHT uCnosib30BaHuUs

JeiictByromiee nuio (actor) — 3TO pojib, KOTOPYIO MOJIB30BATEIh UTPAET MO0 OTHOIIEHHUIO K
cucreme. JlelicTByrOIME JHIA MPEACTABISAIOT COOOM POJM, a HE KOHKPETHBIX JIOACH WM
HauMeHoBaHUs paboT. HecmoTpss Ha TO, 4TO Ha AMAarpaMmax BapUAaHTOB HUCIOJIb30BAaHUS OHU
M300paxaroTcsi B BHJIE CTHJIM30BAHHBIX YEIOBEUECKHX (PUTYpPOK, ACUCTBYIOIIEE U0 MOXKET
TakKe ObITh BHEIIHEH CUCTEeMOW, KOTOpPOH HeoO0XoauMa HeKoTopas HHQOpMaIus OT JaHHOM
cucteMbl. [loka3piBaTh Ha JUarpaMMme JEHCTBYIOLIUX JIUI[ CIEIYET TOJIBKO B TOM cllyyae, Korja
UM JIeHCTBUTENBHO HEOOXOJMMBI HEKOTOpbIe BapHaHThl HCMoOJb30BaHWsA. Ha s3pike UML
JEVCTBYIOIIUE JIUIA TTPEJICTABISIIOT B BUAE puryp:

Pucynoxk 2.3 - JleticTByromee uiio (akTep)



JleicTByronme nua JAEiATCs Ha TPU OCHOBHBIX THIIA:

- [10JIb30BATENY;

- CUCTEMBI;

- IpyTrU€ CUCTEMBI, B3aMMOICUCTBYIOIINE C JaHHOM;

- BpeMsl.

Bpemst cTaHOBUTCS NEHCTBYIOIIMM JIMIIOM, €CIIM OT HEro 3aBUCHT 3aIlyCK KaKHUX-JIHOO
COOBITHH B CUCTEME.

CBsi3u Mex1y BapMaHTAMHM MCIOJb30BaHUSl U /e CTBYIOIIMMH JTHIAMH

B saseike UML Ha nuarpamMMax BapHAaHTOB HCIOJIB30BaHUS IOIEPKUBACTCS HECKOJIBKO
TUTIOB CBSI3€ MEXIy OJJIEMEHTaMH JuarpamMMbl. DTO CBSI3M KOMMYHHUKAIMH (communication),
BriroueHus (include), pacimupenus (extend) u 0606menus (generalization).

CBsi3b KOMMYHMKAIIMM — 3TO CBSI3b MEXJy BapHaHTOM HCIOJb30BaHUS U JIEHCTBYIOIIUM
munoM. Ha s3pike UML CBSI3M KOMMYHHMKAIIMM TOKA3bIBAIOT C MOMOIIBIO OJHOHANPABICHHOU
accolManuu (CIJIOMIHON JTMHUMN).

OdoprunTe kpeguT
1 * AnA KnMeHTa BaHka
Kaueut bamka

Pucynok 2.4 - Ilpumep cBsi3u KOMMYHUKaIIUU

CBsi3p BKJIIOUCHHS TIPUMEHSETCSI B TEX CHUTYyalluaX, KOTJa HWMEeTCS KaKoW-TmOo
(¢bparMeHT TMOBEJCHMUSI CHCTEMbI, KOTOpBIM TMOBTOpseTcs Oojiee 4YeM B OJHOM BapUaHTE
ucnosib3oBanusa. C  MOMOLIBIO  TaKUX  CBsI3€l  OOBIYHO MOJENUPYIOT  MHOTOKPATHO
UCIOJIb3YeMYI0 (PYHKIIMOHATBHOCTb.

CBs13b pacmiMpeHus MpUMEHsIeTCs MpU ONMHCAHWKM H3MEHEHHI B HOPMaJIbHOM IMOBEACHUU
cuctembl. OHa MO3BOJISIET BAPUAHTY HCIOJIb30BAaHUS TOJBKO INPU HEOOXOAMMOCTH HCIIONIb30BaTh
(YHKIIMOHATBHBIE BO3MOYKHOCTH JIPYTOTO.

<<gxtend>>

- —
Ta— CHATE AeHBIA
Co c4yeTa
S
-~
T

<<include>>

BeinonHnuTs
yCKOpeHHoe
CHATHE AEgHer

AyTeHTUMUMpPOBaTh
KNWeHTa

Pucynoxk 2.5 - Ilpumep cBsi3u BKIIIOUEHUS U PACILIUPEHHUS

C moMombl0 CBS3HU 0606H_[CHI/I${ INOKAa3bIBAKOT, YTO Yy HCCKOJIBKUX ﬂeﬁCTBYIOMHX JIMIL
HUMCIOTCA O6I_I_[I/Ie YCPTHIL.
Cnysxawmn %

Cnyxawmwia % CnyxawwA BpemeHHbIn %
C NO4acoBon Ha oKknage [ E T
onnaron

Pucynoxk 2.6 - Ilpumep cBsizu 000011eHIS



JAuarpammbl B3aumojeiicTBus (interaction diagrams)

Huarpammbl  B3auMmojieiictBus  (interaction — diagrams) — ONMCBHIBAIOT — TOBEACHHUE
B3aMMO/ICHCTBYIOIIKX TPyl 00bekToB. Kak mpaBmiio, auarpamMma B3aUMOJCHCTBUS OXBATHIBACT
MOBEJICHHEe OOBEKTOB B paMKax TOJBKO OJHOTO BapHaHTa UCHoNb30BaHus. Ha Ttakoit
auarpaMmme oToOpaxkaeTcsi psg OOBEKTOB M T€ COOOLICHHS, KOTOPBIMH OHHM OOMEHHMBAIOTCS
MEXIy COOOiA.

CooOmienne (message) — 3TO CPEICTBO, C TOMOMIBIO KOTOPOTO OOBEKT-OTIIPABUTEIb
3alpammrBaeT y 00bEeKTa MOJTydaTestst BEIIIOJHEHNE OJHOM U3 €ro Orneparuil.

Nudopmanmonnoe (informative) cooOmieHne — 3T0 cooOIeHHe, CHaOXkamee O0BEeKT-
MOJTy4aTe)Ib HEKOTOPO# HH(OpMAaIeH it OOHOBICHHSI €T0 COCTOSHUS.

Coo0mienne-3anpoc (interrogative) — 3T0 cOOOIICHHE, 3aNPANTUBAIONIEe BbIIaYy HEKOTOPOU
nHpopmanuu o0 o0beKTe-TIoTyyaTere.

NmnepatuBHoe (imperative) cooOlleHue — 3T0 COOOLIeHHe, 3alpaliiBaioiiee y o0beKTa-
MOJTy4aTesisd BBINOJIHEHNE HEKOTOPBIX JICHCTBHIA.

CymecTtByer naBa BHIa IUarpaMM B3aWMOJCHCTBHS: JUArpaMMbl TOCIEOBATEIbHOCTH
(sequence diagrams) u koomepatuBHbIe auarpammsl (collaboration diagrams).

Juarpamma nocjeaoBaTejbLHOCTH (sequence diagrams)
JlnarpamMMa TI0CIEIOBATENILHOCTH OTPaXKaeT IOTOK COOBITHM, MPOUCXOISAIIMX B paMKax
BapuaHTa UCIIOJb30BaHUs.
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Pucynox 2.7 - [Ipumep auarpamMMsbl OCII€A0BATEILHOCTH



Bce neiictByromue Juma noka3zaHbl B BepxHeM yacTu  jauarpammbl.  CTpenku
COOTBETCTBYIOT COOOIIEHUSIM, IEpPEeIaBacMbIM MEXAY ACUCTBYIOIIUM JIMLIOM M OOBEKTOM WU
MEX]ly 00BEKTaMHU JJIsl BBITIOJHEHHUS TPEOYeMbIX (DyHKIIUA.

Ha pmarpamme mocnenoBaTeNbHOCTH OOBEKT M300pakaeTcsi B BUJAE MPSAMOYrOJbHUKA,
OT KOTOpPOTO BHH3 TPOBEJICHA ITYHKTHpHAs BEpTUKAIbHAs JTUHHUS. OTa JUHUS Ha3bIBACTCA
muaueit ku3HM (lifeline) oObekra. OnHa mpexacraBiseT co0oOW (parMEHT >KW3HEHHOTO IIMKIIA
0o0BeKTa B MPOIIECCE B3AMMOCHCTBHSI.

Kaxmoe cooOmieHne mNpeiCTaBisieTCss B BHIE CTPEIKA MEXKIY JHHHSIMH KU3HU JIBYX
00bekTOB. COOOIIEHUsT TOSIBIIIIOTCS B TOM TOPSAKE, KaK OHH TMOKa3aHbl Ha CTPAHMIIE CBEPXY
BHU3. Kaxmoe cooOuieHne mnoMedaeTcsi Kak MUHHUMYM HMeHeM cooOmeHus. [Ipu xemaHuu
MOXXHO J/I00aBUTh TaKKe apryMEeHThl W HEKOTOPYIO YIPaBJSIOMYI WHpopMmanui. MOoXHO
nmokaszaTh camojeneruposanue (self-delegation) — cooGienue, kKoTopoe 0OBEKT MOCHIIAET CAMOMY
cebe, MpU ATOM CTpeJIKa COOOIIEHHUsT YKa3hbIBAET HA TY K€ CaMYIO JTUHUIO KU3HU.

JHuarpamma xoomneparuu (collaboration diagram)

Jnarpammsel Koomepauuyd OTOOpa)kaloT MOTOK COOBITUH Yepe3 KOHKPETHBIM ClieHapuil
BapHaHTa HWCIIOJIb30BAHMUs, YIOPSAOUYCHBI 10 BPEMEHH, a KOOTIEPAaTHBHBIE HAarpaMMBbl OOJIbIIe
BHUMAaHHS 3a0CTPSIIOT Ha CBA3AX MEKIY OOBEKTaMHU.

Ha pmarpamme Kkoomepamuu mpeicTaBieHa Bcs Ta HH(opMaims, KOTopas eCTh W Ha
JIMarpaMMme MocieI0BaTeIbHOCTH, HO KOOTIepaTHBHAS JUarpaMMa Io-ApyroMy OIMHUCHIBAET TMOTOK
coObiTHii. M3 Hee Jerdye TOHATH CBS3M MEXAY OOBEKTaMH, OJHAKO, TPyIHEE VSICHUTHh
MIOCJIEIOBATETLHOCTD COOBITHH.

Ha xoomepaTwBHOH muarpaMMe Tak ke, KaK W Ha JHarpaMMme IOCIIeI0BaTeIbHOCTH,
CTpelKH 0003HAyaloT COOOIIEHHs, OOMEH KOTOPBIMU OCYIIECTBISETCS B paMKax JJaHHOTO
BapuaHTa MCMOJb30BaHUs. X BpeMeHHas IMOCIIEOBATEebHOCTh YKa3bIBAETCS IyTEM HyMepaluu
COOOILIEHUH.

2:CunTaTE N KapTel
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1: MpuHATE KapTy
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Ynpagnexue ATM |

¢ MHALMAN M3MPoOBaTE

11: Sano-cu

Dxpar ATM .

Pucynoxk 2.8 - Ilpumep auarpaMMbl KOONIEpaluu

Junarpammel KiaaccoB. O0mue cBeieHUs!

Jlnarpamma KJ1acCoB ONpEZENseT TUIbI KJIACCOB CUCTEMBI M PAa3IMYHOTO POJa CTATUYECKUE
CBSI3U, KOTOpBIE CYIIECTBYIOT MEXIy HUMH. Ha nmarpaMmax KJIaccoB H300pa)kaloTCs TakKxke
aTpuOyThl KJIACCOB, OIEpallMU KIJIACCOB M OIpaHMYEHMs, KOTOpbI€ HAKJIAJIbIBAIOTCS Ha CBA3M
MEX]ly KiIaccaMH.

Huarpamma kiaccoB UML - 3710 rpad), y3mamMu KOTOpOro SBJISIOTCS 3JI€MEHThI CTaTUYECKON
CTPYKTYpHI IIpoeKTa (Ki1acchl, MHTEp(EHCH), a JyraMy - OTHOLIEHHS MEX/Y y3J1aMu (aCCOLMAIIHH,
HaclieI0BaHUE, 3aBUCUMOCTH).

Ha nuarpamme kiaccoB M300pakatoTcs CIEAYIOIINE JIEMEHTHI:

- [Taker (package) - HaOOp >7I€MEHTOB MO/IENH, JIOTHYECKU CBS3aHHBIX MEX1y co00ii;

- Kinacc (class) - onucanue oOmux cBOMCTB IPyIIbl CXOAHBIX 00BEKTOB;



- Unrepdeiic (interface) - aOcTpakTHbBIM Kiacc, 3amaiomuii HaOOp omepamnuid, KOTOpbIe
O00BEKT MPOU3BOJILHOTO KJIACCA, CBA3AHHOTO C JAaHHBIM HHTEepQeiicoM, MPenoCTaBiseT APYrHuM
00BEKTaM.

METO/I0J10TAA MPOEKTHOI'O MEHEJ)KMEHTA MHXKXEHEPHBIX PEIIEHUIA

[IpoGnembl yripaBiieHUs! IPOTPAMMHBIME TPOEKTaMHU BIIEPBBIC MPOSBIIIHCH B 60-X - Havase
70-x TOIOB, KOrJa MPOBATHINCH MHOTHE OOJBIIHE MPOEKTHl MO pa3paboTKe MPOrpaMMHBIX
poyKkToB. bbuin 3apukcupoBansl 3aaepkku B cozganuu [10, oHo ObLI0 HEHAIEKHBIM, 3aTPaThl HA
pa3paboTKy B HECKOJIBKO pa3 MPEBOCXOIMIN NIEpBOHAYAIIbHBIC OLEHKH, CO3AaHHBIC TIPOTPAMMHBIC
CUCTEMBbI YaCTO UMEJIM HU3KHE IT0KA3aTeIN POU3BOAUTENbHOCTH. [IpHUMHbI IpOBaNoOB KOPEHUIUCH
B T€X MOJX0JaX, KOTOpbIE MCIOJIb30BAINCH B yIpaBieHUHU NpoekTamu. [Ipumensiemas meToauka
ObUTa OCHOBAaHA Ha OIBITE YIPaBJICHUS TEXHUYECKUMH MPOEKTaMU M OKa3ajlach HEd(PPEKTUBHOMI
IpH pazpaboTKe MPOrpaMMHOT0 0OecreueHusl.

Baxxno moHumaTe pa3zHuily My npodeccuoHanbHou pazpadbotkoit [10 u mrobutensckum
nporpaMmupoBanreM. Heo6xo1mMocCTh yrnpaBieHus: MPOrpaMMHBIMHU POEKTaMU BBITEKAET U3 TOTO
¢axkra, uro mpouecc coznanus npodeccruonanbHoro 1O Becerna saBisgercs cyObeKTOM OIOKETHON
MOJIMTUKA OpraHu3aluy, TJe OHO pa3pabaThiBaeTCsi, U HMEET BpPEMEHHBbIE OrpaHUYEHUSI.
PaGota pykoBoauTenss mporpaMMHOTO MPOEKTa MO OOJBIIOMY CYETY 3aKJIF0YaeTcsi B TOM, YTOOBI
rapaHTHPOBATh BBITIOJHEHUE ITHX OFO/DKETHBIX M BPEMEHHBIX OTPAHWYCHUH C y4eToM OW3Hec-
1enei opraHu3aluu OTHOCUTENBHO pa3pabaTteiBaemoro [10.

PykoBoauTenn mpoeKkToOB MpHU3BaHbl CIUIAHUPOBATh BCE 3Tallbl pa3pabOTKU MPOTrpaMMHOTO
npoaykra. OHM TakXke JOJDKHBI KOHTPOJIMPOBATH XOJI BBIMOJHEHHUS pabOT M COOMIOJIEHUS BCEX
TpeOyembIX cTaHaapToB. [IOCTOAHHBIN KOHTPOJB 32 XOJIOM BBINOJHEHUS PabOT HEOOXOIUM st
TOT0, YTOOBI MpoLEecC pa3pabOTKW HE BBIXOJWI 32 BPEMEHHbIE U OIOJDKETHbIE OrPAHUYECHHS.
Xopoliee yrnpaBieHHE HE TapaHTHUPYET YCHEIIHOTO 3aBEpIIEHUs] MPOEKTa, HO IUIOX0E YIpaBlieHUE
00s3aTeNbHO TMPHUBEAET K €ro IMpoBaly. DTO MOXET BBIPa3UThCS B 3aJCpPKKE CPOKOB CAAYU
rotoBoro [1O, B mpeBbIIEHHUH CMETHOW CTOMMOCTH MPOEKTa WU B HECOOTBETCTBUU TroTtoBOoro I1O
cnenudukanuu TpedOBaHUH.

[Ipouecc pazpabotku IIO cyiiecTBEHHO OTIMYAETCS OT MPOIECCOB  peallu3aliu
TEXHUYECKUX MPOEKTOB, UTO MOPOXKIAET ONPEACTICHHBIE CI0KHOCTH B YIPABICHUU TIPOTPaMMHBIMH
MIPOEKTAMH:

1. IlporpammHBIl MPOAYKT HemarepuaiieH. IIporpamMMHoe obecrnieueHue HeMaTepHalIbHO,
€ro Henb3sl YBUIETh WIM MOTPOTaTh. PyKOBOIUTENb MPOrpaMMHOTO HMPOEKTa HE BUAMT IPOLECC
"pocta" pazpabarpiBaeMoro IIO. OH MOXKeT MoJlaratbCs TOJILKO Ha JOKYMEHTAIIMIO, KOTOpas
¢bukcupyer mporecc pa3paboTKH MPOrpaMMHOTO MPOAYKTA.

2. He cymectByer cranaapTHbIX mpoueccoB paspadbotku [10. Ha ceromnsmnuii aeHb He
CYIIECTBYET YETKOW 3aBUCHUMOCTH MEXIy IMpoieccoM cosnanus [1O u tumom co3naBaeMoro
MPOrPaMMHOTO TpPOAYKTa. Jpyrue TeXHHYeCKHe TUCIHUIUIMHBI MMEIOT JUIUTEIbHYI0 HUCTOPHIO,
MIPOLIECCHI pa3pabOTKU TEXHUUECKUX M3EM MHOTOKPAaTHO ONIPOOOBaHbI U mpoBepeHsl. [Ipoiiecch
co3fgaHust OOJIBIIMHCTBA TEXHUYECKMX CHUCTEM XOpOILIO H3y4eHbl. M3ydeHueM 3>Kke MpoIeccoB
coznanus [10 cnenmanucTsl 3aHUMAIOTCS TOJIBKO TMocieaHee BpeMs. [loaToMy moka Henb3s TOYHO
npeacka3aTb, Ha KakoM »JTame mpouecca paspaborku [IO Moryr BO3HUKHYTH HpoOJIeMBl,
YTPOKAIOILIUE BCEMY IPOIPAMMHOMY IIPOEKTY.

3. bonpive mporpamMMHbIe MPOEKTHI - 3TO 4YacTo "oJHOpa3oBble" NPOEKTHl. bosbiine
IIPOrpaMMHBIE MPOEKTHI, KaK MPaBUJIO, 3HAUYUTEILHO OTIMYAIOTCS OT MPOEKTOB, pean30BaHHBIX
panee. [ToaToMy, 4TOOBI YMEHBLINTH HEONPEAETICHHOCTh B INIAHUPOBAHUU MIPOEKTA, PYKOBOAUTEIN
IIPOEKTOB JOJDKHBI 00J1aaTh O4YeHb OOJIBIIMM TpaKTHUYECKUM ombIToM. Ho mocrosiHHBIE
TEXHOJIOTUYECKNE M3MEHEHUs B KOMIBIOTEPHON TEXHMKE MU KOMMYHUKAIIMOHHOM O0OpYyIOBaHUU
00€CIIeHNBAIOT NPEAbIAYIIMNA ONbIT. 3HAHWS W HAaBBIKM, HAKOIJIIEHHBIE OIBITOM, MOTYT HeE
BOCTpeOOBaTHCS B HOBOM IIPOEKTE.

[lepeuncieHHble OTANYMS MOTYT MPUBECTH K TOMY, YTO pEalM3allusl MPOEKTa BBIHAET M3
BPEMEHHOT0 TpaduKa WM MPEBBICUT OIOJUKETHbIE acCUrHOBaHUs. IlporpamMMHbBIe CHCTEMBI



3a4acTyl0 OKa3bIBAIOTCS HOBHMHKAMM KakK B "HJI€0JIOTMYECKOM'", TaK M B TEXHUYECKOM IUIAHE.
[ToaToMy, TpenBuAs BO3MOXHBIE MPOOJIIEMBI B peanu3alldd MPOTPAMMHOTO IPOEKTa, CIEAYeT
BCET/Ia IOMHUTH, YTO MHOTMM M3 HUX CBOMCTBEHHO BBIXOJIUTH 32 PAMKU BPEMEHHBIX U OFOJPKETHBIX
OTpaHUYCHUN.

IIpouecc ynpasienusi pa3padoTKoil NPOrpaMMHOro odecrnevdeHust

HeBo3MOXHO omucarte W CTaHAAPTH3UPOBATH BCE PAOOTHI, BBITIOJIHSIEMBIE B IPOEKTE IO
cozmanuto [10. Dt paboThl BecbMma CYIECTBEHHO 3aBHCAT OT OPraHU3aIlMH, TJE BBITIOJHSICTCS
pazpabotka I10, 1 oT THIA co3maBaeMOro MporpaMMHOro mpoaykra. Ho Bcerma MOKHO BBIACTHTH
clIeyIolue:

- Hanncanue npeioxxenuii no cozpanuto 110.

- [InanupoBanue u cocraBieHue rpaduxa padot no coznanuto I10.

- OnieHMBaHMe CTOUMOCTH MPOEKTA.

- Ilon6op nepconana.

- KoHTposb 32 X0710M BBINOIHEHUSI paboT.

- Hanrcanue o0T4€TOB M MpeaCTaBICHUMN.

[lepBast craaus MPOrpaMMHOTO MPOEKTa MOKET COCTOATh M3 HANMCAHUS MPEITOKEHHUH 110
peannzanuu 3Toro mpoekra. IlpemnoxeHuss AOKHBI coAepKaTh ONMUCAHUE IleJiel MPOEKTOB U
croco0oB ux noctwkeHuss. OHU Takke OOBIYHO BKIIFOYAIOT B ce0sl OIEHKHM (DMHAHCOBBIX M BpE-
MEHHBIX 3aTpaT Ha BBINOJHEHHWE TMpoekTa. [Ipu HEoOXOAWMOCTH 311eCh MOTYT TPHUBOJUTHCS
000CHOBaHHMS JUIsl NepeJadyd MPOEKTa Ha BBINOJHEHHWE CTOPOHHEW OpraHu3allid WIM KOMaHJEe
pa3pabOTUYUKOB.

Hanwmcanue npesioskeHnii — 0YeHb OTBETCTBEHHAs pad0Ta, TaK Kak Ui MHOTHX OpraHu3a-
LUI BOIIPOC O TOM, OYJET JIM MPOEKT BHINOJIHATHCS CaMOW OpraHu3alvel Wik pa3padaTbiBaThCs 10
KOHTPAaKTy CTOPOHHEW KOMIAaHHWEH, sBiseTcs KputudeckuM. He cyilecTByeT Kakux-In6o
pEeKOMEHAALNN N0 HATMCAHUIO MIPEIOAKEHHUM, MHOTOE 3/1ECh 3aBHCHUT OT OIIBIT.

Ha »stane nnanupoBaHus MpOEKTa ONMPEAEISIOTCS TMPOILECChl, 3Tambl U MOJIyY€HHBIE Ha
KaKJOM U3 HUX Pe3yibTaTbl, KOTOPbIE JOJDKHBI MPUBECTH K BHIIOJHEHUIO MpoekTa. Peanuzanus
3TOro IMJjaHa MpHUBEAET K AOCTIXKEHUIO 1enell mpoekta. OrmpeneneHue CTOMMOCTH IMpPOEKTa
HampsIMyl0 CBS3aHO C €ro IJIJaHUPOBAaHUEM, IIOCKOJIbKY 37IeChb OLIEHHUBAIOTCS pPECYpPChI, Tpe-
Oyroluecs 71 BBIMOJIHEHUS TIaHA.

KoHTponps 3a X0/10M BBIMOJIHEHHS] pabOT (MOHUTOPHHI IMPOEKTa) — 3TO HENMPEPbIBHBIN
MIPOLIECC, MPOJIOJIKAIOIIMIICS B TEUEHHUE BCEr0 CPOKa peajn3aluu npoekTa. PykoBoauTenb AOIKEH
MIOCTOSIHHO OTCIIeKHMBATh XOJ pealu3alid IPOeKTa M CpPaBHUBATh (PAaKTHUECKHE U IJIAHOBBIE
MOKAa3aTesy BBIMOJIHEHUS padOT ¢ UX CTOUMOCTBIO. XOTsI MHOTHE OPTaHU3allMd UMEIOT MEXaHU3MbI
(hopMaTbHOTO MOHUTOPHUHTA PabOT, ONBITHBIA PYKOBOJUTENb MOXKET COCTABUTH SICHYIO KapTUHY O
CTaJIMU Pa3BUTUH MPOEKTA MPOCTO MyTeM HePOPMAILHOTO OOIICHUS ¢ pa3paboTIUKAMHU.

HedopmanbHblii MOHUTOPUHT YacTO MOMOTaeT OOHAPYKUTh MOTEHIIMATIbHBIE MPOOIEMBI,
KOTOpBIE B IBHOM BUJIE MOTYT OOHapyKUThcs Mo3aHee. Hampumep, exenHeBHOE 00CyXASHHUE X01a
BBITIOJIHEHUSI PAa0OT MOXET BBISBUTH OTAENbHbIE HEAOPAaOOTKH B CO3/1aBa€MOM IPOrPaMMHOM
npoaykre. BMecTo oxuaaHus oT4eTOB, B KOTOPBIX OyneT oTpaxkeH (akt "mpoOykcoBkU" rpaduka
paboT, MOKHO OOCYAHTH CO CIENUATMCTaMH HAaMEYarollHecs MPOTrPaMMHCTCKHE MPOOJIeMbl U He
JIOITYCTUTb CpbIBa Tpaduka padoT.

B Teuenne peanuzary mpoekTa 0OBIYHO MPOUCXOIUT HECKOJIBKO (POPMAIBHBIX KOHTPOIb-
HBIX MPOBEPOK XOJa BBIMOIHEHUS paboT mo co3aanuto [10. Takue mpoBepkH AOKHBI AaTh OOIIYIO
KapTUHY X0Jla peajn3aliy IpoeKTa B 11eJIOM U ToKa3aTh, HACKOIBKO yke pa3padoranHas yacth [10
COOTBETCTBYET LIEJISIM MPOEKTA.

Bpemsi BbinosIHEHUSsT OOJIBIINX MPOTPAMMHBIX MPOEKTOB MOXET 3aHUMAaTh HECKOJIBKO JieT. B
TEYEHHE ITOTO BPEMEHHU IIeNTM U HAMEpPEHUs OpraHu3allid, 3aKa3aBIled MPOTPaMMHBIN MPOEKT,
MOTYT CYIIECTBEHHO HM3MEHUTHCSI. MOKeT oOKa3aThCs, 4YTO pa3pabaThiBaeMbIii MpPOTpaMMHBIN
MPOIYKT CTaJl yXe HeHY>KHBIM JIN0O0 UCXOIHbIEe TpeboBaHus K co3naBaemMoMy [1O mpocto ycrapenu
U HUX HEOOXOIUMO KapAMHAIBHO MEHSTh. B Takoll cuUTyallud pPyKOBOJCTBO OpraHHU3aIlHH-



pa3paboTyrKa MOXKET HMPHUHATH pelieHHe O MpekpamieHuu paszpabotku 110 wnmm 06 m3MeHeHHH
IIPOEKTA B LIEJIOM C TEM, YTOOBI y4ECTh U3MEHUBIINECS LEIN U HAMEPEHUS OpraHU3alMi-3aKa3urKa.

PykoBoauTenu MpoekToB OOBIYHO 00s3aHBI CaMU NOAOWMPATh HCIIOJHUTENEH ISl CBOMX
npoekToB. B wupeanmpHOM ciydae mNpodecCHOHANBHBI YPOBEHb HCIOJHUTENCH JOJHKEH COo-
OTBETCTBOBAThH TOW paboTe, KOTOPYIO OHU OYAYT BBHIMOJHATH B X0JI€ peaau3anuu npoekra. OmaHako
BO MHOTHX CIy4asiX PYKOBOAMTEIN IOJDKHBI IOJIaraTbCsi Ha KOMaHJy pa3pabOTUYMKOB, KOTOpas
naneka oT uaeanbHol. Takast cutyanust MOXKeT ObITh BbI3BaHa CJIEIYIOIUMHU IPUYUHAMMU:

1. BrojukeT TpoeKTa He MO3BOJISICT MPHUBJICYh BBHICOKOKBATH(HUIIMPOBAHHBIA TIepcoHal. B
TaKOM CJy4ae 32 MEHBIIYIO TUIATy MPUBJICKAIOTCS MEHEee KBATM(UIIMPOBAHHBIC CTIEIUAIHCTHI.

2. beIBaroT cuTyanuu, KOrja HEBO3MOXKHO HANTH CIIEUAIMCTOB HEOOXOUMON KBaM(uKa-
U1 KaK B caMO¥ OopraHusainuu-paspaboTurke, Tak U BHE ee. Hampumep, B opranuzammu "mydiine
01" MOTYT OBITH YK€ 3aHSTHI B IPYIHX MIPOEKTAX.

3. Opranu3anus X04eT MOBBICUTH MPO(ECCHOHANBHBINA YPOBEHb CBOUX paOOTHHKOB. B 3TOM
cllydyae OHa MOXKET IMpHUBJIEYb K YYacTUIO B TMPOEKTE€ HEONBITHBIX WM HEJAO0CTATOYHO
KBJIN(UIIMPOBAHHBIX PAaOOTHUKOB, YTOOBI OHM MPHOOPETH HEOOXOAMMBIN ONBIT U MOYYUIIUCH Y
00J1ee ONBITHBIX CHEIHATUCTOB.

Takum 06pa3zom, HOYTH BCeria Noa00p CHEUAIMCTOB JJIsl BHIIOJHEHHS IPOEKTa UMEET OTI-
peneneHHble OTpaHUYeHUs] U He sBJsieTcsl cBOOOIHBIM. BMecTe ¢ TeM He00X0AMMO, YTOOBI XOTs Obl
HECKOJIbKO YJIEHOB TPYIIbl pa3pabOTYMKOB MMENH KBATHU(PHUKAIHUIO U OMBIT, AOCTATOYHBIEC AJIS
paboThl HAJ JaHHBIM MPOEKTOM. B TPOTHBHOM ciydae HEBO3MOXKHO H30eXaTh OIMMOOK B
paspaboTke I10.

PykoBoauTens mpoekra OObIYHO 00s13aH MOCHUIATh OTYETHI O XOJ€ €ro BBIMOJIHEHUS Kak
3aKa34yuKy, TaK W TMOJPSAHBIM OpraHu3alusM. OTO JOJDKHBI ObITh KpaTKHue JOKYMEHTHI,
OCHOBaHHbIE HAa MH(OPMAIUU, U3BJIEKAEMON U3 MOAPOOHBIX' OTYETOB O MpoekTe. B aTux oTyerax
JnojkHa OBITh Ta HH(OpManMs, KOTOpas TO3BOJIIET YETKO OLEHUTh CTENeHb TOTOBHOCTH
CO3/1aBa€MOI0 IMPOrPaMMHOTIO MTPOIYKTA.

B pamkax kypca «CuCTeMHass WHKEHEpHUsS» BBIICIEHBI CIEAYIOIIME POJIA B TpYIIE IO
paspabotke I10:

- PykoBoautens — oO1iee pykoBOJICTBO MPOEKTOM, HalMcaHWE NOKYMEHTAIMH, OOIIeHHE ¢
3aka3zuukoM I10;

- CucTeMHbIN aHAUTHK — pa3paboTka TpeOoBaHMI (COCTaBICHHE TEXHUYECKOTO 3a/IaHul,
MIPOEKTa MPOrPaMMHOTO OOecrieueHus);

- Tecrep — cocraBneHue 1uiaHa TecTUpoBaHMs U arrectanuu rotooro 11O (mpoaykra),
COCTaBJICHUE CLIEHApHsl TECTHUPOBaHUs, 0a30BbIM MpUMEp, MPOBEICHHE MEPONPHUATHI IO IJIaHy
TECTUPOBAHUS,

- Pa3zpaboTunk — MoenMpoBaHre KOMIIOHEHT IPOrPaMMHOTO 00ecTieueHusl, KOIMPOBaHuUE.

IInanupoBaHue MPoeKTa pa3padoTKH NPOrPAMMHOI0 od0ecneyeHunst

D¢ddexTrBHOE yrnpaBieHHE TPOrPAMMHBIM IMPOEKTOM HAIMPSAMYIO 3aBUCUT OT MPaBUIHHOTO
IUTAaHUPOBAHUS PabOT, HEOOXOAMMBIX [UIsi €ro BbINOJMHEHHsS. [lmaH momoraer pyKOBOAUTENIO
MpeIBUIETh MPOOJIEMbI, KOTOpbIE MOTYT BO3HHUKHYTh Ha Kakux-iaubo stamax cosnanus I10, u
pa3paboTaTh MPEBEHTHUBHBIC MEPHI IS UX MpeAynpexaeHus uin pemenus. [1nan, paspaboTanHblii
Ha HayaJlbHOM JTare MpOeKTa, PacCMaTPUBAETCS BCEMU €ro YYaCTHHKAMH KaK PYKOBOISIIUN
JOKYMEHT, BBITIOIHEHHE KOTOPOTO JOJDKHO MPHUBECTH K YCIENTHOMY 3aBEPUICHHUIO MPOEKTa. DTOT
MEepPBOHAYAIBHBINA TJIaH JOJDKEH MaKCHMalbHO TOJAPOOHO OMHUCHIBATH BCE JTAlbl peaTu3alluu
MPOEKTA.

[Ipouiecc mIaHMpOBaHHST HAUMHAETCS, HUCXOJS W3 OIHMCAHMUS CHCTEMBI, C OTpeIeNeHUs
MPOEKTHBIX OTpPaHUYEHUN (BpEMEHHBbIE OTpPaHHYEHUS, BO3MOXKHOCTH HAIMYHOTO I[E€pPCOHAaa,
OIO/DKETHBIC OTpPAHMYEHUS WM T.NI.). DTH OTPAaHUYCHUS JOJDKHBI OMPENENAThCS MapajuiebHO C
OIICHUBAHMEM TIPOEKTHBIX IapaMeTPOB, TAKMX KaK CTPYKTypa U pa3Mep MPOEKTa, a TaKkKe
pacnpenenenueM (QpyHKIUN cpeau HCIOTHHUTENEH. 3aTeM OMpeNeNstoTCs 3Tambl pa3padoTKH U TO,
KaKhe pe3yabTaThl JOKYMEHTAIMs, TPOTOTHIHI, MOJCUCTEMBl WM BEPCHUH MPOTPAMMHOTO
MPOJIyKTAa) JAOJDKHBI OBITH MOJy4EHBI IO OKOHYaHUM ATUX 3TaroB. Jlanee HaUMHACTCS [UKIMYECKast



yacTh IuIaHupoBaHus. CHayana paspabareiBaeTcsi Tpaguk padOT MO BHIIOJIHEHUIO MPOEKTa MU
JaeTcsl pa3pelieHne Ha MPOJI0JDKEHUE HCIOJIb30BaHUs paHee co3naHHoro rpaduka. [locne sToro
MIPOBOJIUTCS KOHTPOJb BBINIOJHEHHUS pabOT M OTMEUAIOTCS PACXOXKICHHUS MEXIY pEalbHBIM U
IJIAHOBBIM XOJ0M padoT.

Jlanee, Mo Mepe MOCTYIJICHUs HOBOM MH(OPMALIUK O XO/1€ BHIITOJHEHHS IPOEKTa, BOZMOXKEH
[IEPECMOTpP TE€pPBOHAUYAIBHBIX OLEHOK IapaMeTpOB IPOEKTa. JTO, B CBOIO OYEpEab, MOXET
MIPUBECTH K U3MEHEHHIO Tpaduka padot. Eciu B pe3ynpraTe STHX U3MEHEHUH HapyIIAIOTCS CPOKU
3aBEpUICHUS MPOEKTa, JTOJDKHBI ObITh NEPECMOTpPEeHbl (M coriacoBaHbl ¢ 3akazuukom [10) mpo-
EKTHBIE OTPaHUYCHHS.

KoneuHo, OOJIBIIMHCTBO PYKOBOJIUTENECH NPOEKTOB HE OYMAlOT, YTO peaM3alus WX
IIPOEKTOB IMPONJET I1ajgko, 0e3 BCAKUX mpolOiiem. JKenaTenbHO omnucaTh BO3MOXKHBIE MPOOIEMbI
eIle 0 TOTo, KaK OHM MPOSBAT ceOs B X0Jie BHIMOJHEHHs TpoekTa. [losToMy mydiie cocTaBisTh
"meccumucTrueckue" rpaguku padbor, uyem "onrumucrtuyeckue". Ho, KOHEUHO, HEBO3MOKHO
MOCTPOUTHh IUIAH, YYHUTHIBAIOIIWK BCE, B TOM YHCJE CilydaiiHble, MpOOIEeMBI W 3aJEPiKKU
BBINIOJIHEHUSI TMPOEKTa, IMO3TOMY M BO3HHMKAeT HEOOXOJIMMOCTbh IEPHOJUYECKOr0 IEepecMOTpa
MPOEKTHBIX OTPAHUYCHUH M ATANIOB CO3JJaHUS IPOTPAMMHOTO MTPOAYKTA.

[Inan npoekTa NOHKEH YETKO MOKa3aTh pPecypchbl, HEOOXOUMbIE JJIs peaTu3aluu MPOeKTa,
pazzaeneHre pabOT Ha dTalbl U BPEMEHHOW rpaduK BBIMOJHEHHS STHX ATaroB. B HEKOTOPHIX op-
TaHMW3ANUAX TUTaH TPOEKTa COCTABIISIETCS] KaK eMUHBINA JTOKyMEHT, COJIEpKAIlui BCe BUIBI TUIAHOB,
ONMCAaHHBIX BBIIE. B Jpyrux ciydasx IUlaH TPOEKTa OIMMCHIBAET TOJBKO TEXHOJOTHYECKUH
npouecc co3aanusd [10. B Takom mimaHe o0s3aTelbHO NMPUCYTCTBYIOT CCBHUJIKM Ha TUIaHBI IPYTUX
BHJIOB, HO OHHU pa3padaThIBalOTCS OTNEIBHO OT IJIaHA MTPOEKTA.

Jleranu3anus TUTaHOB MTPOEKTOB OYEHb PAa3HUTCS B 3aBUCUMOCTH OT THIIA pa3padaThiBaeMoro
MPOTPAaMMHOTO TPOJAYKTAa W OpraHu3anuu-pazpadorunka. Ho B mro0om cirydae OONBITUHCTBO
IJTAHOB COJIEPIKAT CIIEYIOIINE Pa3/iebl.

1. Beenenue. Kpatkoe omucanme 1esaeil MpoeKTa u MPOSKTHBIX OrpaHMYCHUN (OFOKETHBIX,
BPEMEHHBIX U T.J.), KOTOPbIE BaXKHbI JIs1 YIPABICHUS TPOEKTOM.

2. Opranu3zanus BBITIOJHEHHsI TTpoekTa. Onucanue crnocoba moadopa KoMaHIsl pa3padoTIH-
KOB U pacrpesiesieHle 00s13aHHOCTEN MEX Ty YWiIeHAMU KOMaH/bl.

3. Ananu3 puckoB. OnucaHrue BO3MOXKHBIX MPOEKTHBIX PUCKOB, BEPOSITHOCTU UX IMPOsIBIE-
HUS U CTpATETUii, HAPaBJICHHBIX HAa UX YMEHbIIICHUE.

4. AnmapaTtHble W TPOrpaMMHBIE PECypChl, HEOOXOIMMbIE [UIsl pealu3alii MpPOEKTa.
[lepeueHs anmapaTHBIX CPEACTB U MPOTrPaMMHOIO oOecredeHus, He0OX0AUMOTO Ul pa3paboTKu
nporpaMMHOTO Tpoaykra. Ecnu anmapaTtHele cpeictBa TpeOyeTcss 3aKynaTh, HPUBOIUTCS HX
CTOMMOCTH COBMECTHO € I'pa)MKOM 3aKYIIK{ U OCTaBKH.

5. Pa3buenue pabot Ha stambl. [Iponece peanuszanuu npoekTa pa3OuBaeTcs Ha OTAEIbHBIC
MIPOLIECCHI, OMPENEISIOTCS JSTambl BBIMIOJHEHUS MPOEKTa, MPUBOJAUTCS OMUCAHHE PE3ylbTaTOB
("BBIX0/I0B") Ka)KJIOTO 3TAIa U KOHTPOJIbHBIE OTMETKH.

6. I'pacduk paboT. B 3TOM rpaduke oTobpakaroTcst 3aBUCUMOCTH MEXKIY OTIEIbHBIMU MPO-
neccamu (9ranamu) pazpabotku [10, olleHKH BpeMeHU UX BBINOJHEHUS U paclpe/ielieHue 4JICHOB
KOMaH/Ibl pa3pabOTYUKOB MO OT/ICIHHBIM ATAIaM.

7. MexaHn3mMbl MOHUTOPHHTA U KOHTPOJIS 32 XOJIOM BBITIOJIHEHHUSI MPOekTa. OMUCHIBAIOTCS
IPeJOCTaBIsIeMble pYKOBOIUTENEM OTUYETHI O XO/I€ BBIMOIHEHHS paboT, CPOKU UX MPEIOCTABIICHUS,
a TaK)Ke MEXaHW3Mbl MOHUTOPUHIA BCETO MPOEKTA.

[Inan noypKeH peryaspHO mepecMaTpuBaThCs B MpoLecce peann3anuu npoekTta. OJHU yacTu
IUIaHa, HampuMep rpaduk padoT, U3MEHSIOTCS 4acTo, Apyrue Oojee CTaOMIbHBI. {151 BHECEHMS
M3MEHEHHWH B IUlaH TpeOyeTcsl crenuanbHas OpraHu3alys JTOKYMEHTONOTOKa, MO3BOJISAIOIIAs OT-
CJIeKMBATh 3TH U3MEHEHMUS.

OO0mme ceeeHus1 0 TpedOBaHNAX K HHPOPMAIMOHHBIM CHCTEMAM

[IpoGnembl, KOTOpBIE TPUXOAUTCS pellaTh CHEIHaIUCTaM B  IPOLECCe CO3/aHUS
IIPOrpaMMHOTO obecreueHusi, oueHb ciIoXHbl. [Ipupona 3Tux nmpoOieM He Bcerja sicHa, 0COOCHHO
ecnu paspabaTbiBaeMas NpOrpaMMHas CHUCTeMa WHHOBAllMOHHas. B wacTHOCTH, TPyIHO YETKO



OmucaTh T€ JCHCTBHs, KOTOpBIC JOJDKHA BBINONHATH cuctema. Omnucanue (QyHKIMOHAIBHBIX
BO3MOJKHOCTEH M OTpaHWYCHUH, HAKIIAJAbIBAEMBIX HA CHCTEMY, Ha3bIBaeTCs TPEOOBAaHMAMHU K ITOH
cucreMe, a caM Imporecc (GOpPMHUPOBAaHUS, aHANIM3a, JOKYMEHTUPOBAHUS M TIPOBEPKU ITHX
(GyHKIMOHATBHBIX BO3MOXKHOCTEH 1 OrpaHUYeHH — pa3paboTKoii TpeboBaHuUIA.

TpeOoBanust moapa3feisIOTCS Ha I0Jb30BATENILCKHE M CHUCTEeMHbIE. [lojib30BaTeNbCKHE
TpeOOBaHUS — 3TO ONMCAHHE HA €CTECTBEHHOM SI3bIKE (TUTIOC MOSICHSIONINE JHAarpaMMbl) (pyHKIIHIA,
BBIIIOJIHSAEMBIX CUCTEMOMW, U OTPAaHUYEHUH, HaKJIa1bIBaeMbIX Ha He€. CucTeMHble TPEOOBAaHUS — 3TO
ONMCAaHWE OCOOEHHOCTEH CHUCTEMBbl (apXUTEKTypa CHCTEMbl, TpeOOBaHUS K [apameTpaMm
000pyIOBaHUS | T.J.), HEOOXOAUMBIX IS d(PEKTUBHON pean3anny TpeOOBaHUN TOIb30BATEIS.

IlepBble maru no pa3padorke TpedoBaHUii K HHPOPMAITMOHHBIM CHCTEMAM - AHAJIN3
OCYIIECTBUMOCTH

PazpaboTka TpeGoBaHU — 3TO TPOILIECC, BKIFOYAIOIINI MEPOPUATUSI, HEOOXOIUMBIE ISt
CO3/IaHUS U YTBEPXKJEHUS TOKYMEHTA, COJIEPKAIIEro CreluUKaIio CHCTEMHBIX TpeboBanuit. J{is
HOBBIX MPOTPAMMHBIX CHCTEM IIpoIllecC pa3paboTKu TpeOOBaHWUN MOJKEH HAYMHATHCSA C aHaau3a
ocymiecTBUMOCTU. HauanmoM Takoro aHanmsa siBJIsETCs 00IIee ONMMCaHNuEe CUCTEMBI M €€ Ha3HAYCHHUS,
a pe3yJlbTaTOM aHajin3a — OTYET, B KOTOPOM JIOJIKHA OBITh YETKas PEKOMEHIAIMS, MPOJI0JIKATh
WU HET TpoIriecc pa3paboTku TpeOOBaHWN MPOEKTUPYEMOUW CUCTEMBI. J[pyruMu cilioBaMH, aHAIN3
OCYITIECTBUMOCTHU JIOJDKEH OCBETUTH CJICTYIOIINE BOTIPOCHI.

1. OTBeuaer 1 cucrema oOIMKMM U OM3HEC-LIEISIM OpraHU3alui-3aKa3uriKa U OpraHu3alnn-
pa3zpaboTunka?

2. MOXHO JT1 peaTu30BaTh CHCTEMY, UCIIOJIb3Ys CYIISCTBYIOIINE Ha JJAHHBI MOMEHT TEXHO-
JIOTUH Y HE BBIXOJS 3a MPEIEIbl 3aIaHHON CTOMMOCTH ?

3. MoxxHo 1M OOBEAMHUTH CHCTEMY C JPYTMMH CHUCTEMaMH, KOTOpbIE YyKe
AKCIUTYaTHUPYIOTCA?

Kputnueckum siBisieTcss BOpoc, OyaeT JIu CUCTeMa COOTBETCTBOBATH LIEJISIM OpraHU3alHH.
Ecnu cucrema He COOTBETCTBYET 3THUM LEJISIM, OHA HE MPEACTABISET HUKAKONW IEHHOCTH s
opranuzanui. B TO ke BpemMs MHOrME OpraHu3aludd pa3pabaThIBalOT CHCTEMBI, HE
COOTBETCTBYIOIIME HMX LIEsAM, JUO0 HE COBCEM SICHO MOHUMAs 3TH LENH, JUOO TOJ BIUSHUEM
MOJIMTHYECKUX UITH OOIIECTBEHHBIX (PaKTOPOB.

Brinonnenue aHaimsa oCyniecTBUMOCTH BKIIIOUaeT cOOp U aHanu3 nHdopmanuu o Oynyien
CUCTEME M HalHMCaHHE COOTBETCTBYIOIIETO oTuera. CHayana cielyer ONnpeAeinTb, Kakas UMEHHO
uHpopmanusg HeobXxoarMMa, 4ToObl OTBETUTh HA IOCTaBIIEHHBIEC BhIIIE BOMpochkl. Hampumep, sty
MH(OPMALIUIO MOKHO TIOJYYUTh, OTBETUB Ha CIIEAyIOIIee:

1. Yto mpou3oiaer ¢ opranu3aiueii, eciy cuctemMa He Oy/IeT BBe/ieHa B AKCIUTyaTaluio?

2. Kakue tekymue npoOieMbl CylIECTBYIOT B OpraHU3allii U KaK HOBas CHUCTEMa IMOMOKET
UX PEIIUTh?

3. Kakum o6paszom cuctema OynieT ciocobcTBOBATH 1iesAM On3Heca?

4. Tpebyer nu pa3paboTKa CUCTEMbl TEXHOJIOTHU, KOTOpasi O 3TOT0 HE MCIOJIb30Balach B
Opranu3amuu?

Jlanee HE0OXOAMMO OMPENENUTh UCTOYHUKU MHPOpPMAIUU. ITO MOTYT OBITH MEHEIKEphl
OTIIENIOB, T/€ cucTteMa OyAeT HCIOJIb30BaThC, Pa3pabOTUMKH MPOTPaMMHOrO oOecreueHus,
3HAKOMBIE C TUTIOM OyTyIel CUCTeMbI, TEXHOJIOTH, KOHEUHBIE MOJIb30BATEeNH U T.1.

[Tocne 06paboTku coOpanHOI MH(GOPMAIIUU TOTOBUTCS OTYET MO aHAIH3y OCYIIECTBUMOCTH
CO3JaHMsI CHCTEMbl. B HeM JOKHBI OBITh JAaHbI PEKOMEHIAIIMM OTHOCHTEIHHO MPOIOJIKEHUS
pa3paboTku cucTeMbl. MOryT OBITh MPEINIOKEHbI W3MEHEHHUs Orjpkera W Tpaduka paboT 1Mo
CO3JaHUIO CUCTEMBI UITH MPEAbIBICHBI 00Jiee BRICOKHE TPEOOBAHUS K CUCTEME.

METO/1bl YIPABJIEHUSI KAYECTBOM UH KEHEPHBIX ITPOEKTOB

IlnannpoBaHue NpoeKTa
VYnpaBieHue NporpaMMHBIM IPOEKTOM 3aBHCHUT OT NPAaBUIBHOTO IUIAHMPOBAHUS PaldoT,
HEOOXOAUMBIX JUISL €ro BbInosHeHus. [I1an noMoraer MeHekepy MpeIBUIETh MPOOIEeMbl, KOTOpPbIE



MOTYT BO3HHUKHYTHh Ha Kakux-n0o dtamax co3ganus [10, u paspaboraTh NPEeBEHTUBHBIC MEPHI IS
WX TpeaynpexaeHus Wik pemieHus. [lman, pa3pa®oTaHHBIH HA HaYaJbHOM JTale IMPOCKTa,
paccMaTpuBaeTCsi BCEMH €r0 YYaCTHUKAMH KaK PYKOBOJSIIHI JOKYMEHT, BBITIOJIHEHHUE KOTOPOTO
JOJKHO TIPUBECTU K YCICIIHOMY 3aBEPIICHHUIO MPOEKTAa. DTOT NMEPBOHAYANBHBIN IUIAH JIOJIKCH
MaKCHMaJIbHO MOJPOOHO OMHCHIBATH BCE ATAIBl pealn3anuu mpoekta. KpoMme pa3paboTku 1utaHa
MPOEKTa, Ha MEHEKEpa JIOKHUTCS OOS3aHHOCTh Pa3pabOTKW JPYIMX BUAOB IUTAHOB. DTH BUIBI
TJTAHOB KPATKO ONMHMCaHbI B Tabimie 3.1.

B nmuctuare 1 mokasan mporecc miiaHupoBaHus co3ganus [10 B Buzae nceBmokoaa. 371ech
ClIeJIaH aKIeHT Ha TOM, YTO IUIAHUPOBAHNWE — 3TO UTEpAllMOHHBIN Tporecc. [lockoabKy B porecce
BBITIOJTHEHUSI TPOEKTa TOCTOSHHO TIOCTYMaeT HoBas WHQOpMAIMs, IUIaH JOJDKEH PEryispHO
nepecMaTpuBaThCcs. BaxkHbIMEH (DakTOpaMH, KOTOpPBIE IOJDKHBI YUUTBIBATHCS IPH pa3pabOTKe
TJIaHa, SBJISIOTCS (PMHAHCOBBIC W JICNIOBBIC 00s3aTeNbCTBA OpraHu3anuu. Ecim oHM M3MEHSIOTCH,
9TH W3MEHEHHUSI TAK)KE JOJDKHBI HAMTH OTPaKCHHE B TUTAHE PaloT.

Tabmuna 3.1 - Bune! mranos

Onucanue

OnuceiBaeT CTaHIAPTHI
paspabateiBaemoro 10
OnuceIBaeT crocoObl, pecypchl U NepeueHb padoT, HEOOXOIUMBIX /IS aT-
TECTaIlK MPOTPAMMHOMN CHUCTEMBbI

Tlnaun
Tlnan xagecTtBa

U MEpOIpHUATHS IO TMOJIEPKKE KadecTBa

Ilnan arrecranun

[Inan  ympasnenus | OnuchIBaeT CTPYKTYPY U MPOILECCH YIIPaBJIeHUs KOH(UTyparei
KoH(urypanuen

[1nan conpoBoXk- | [Ipennaraer mian meponpusTHii, Tpedyromuxces ajas conpooxacHus [10
nenwus 110 B IIPOLIECCE €T0 DKCIUIYaTallhH, a TAKXKE PacyeT CTOUMOCTH COIIPOBOXKIE-

HUSI 1 HEOOXOJUMBIE JIJIsI 9TOTO PECypChI

[Inan mo ympasie-
HUIO MEPCOHATIOM

OnuceiBaeT MEpONPUATHS, HANpPaBICHHbIE HA TOBBIIICHUE KBaTH(pHUKa-
LMY YJICHOB KOMAaH/]Ibl pa3pabOTUYHUKOB

KoHTpoJIbHBIE 0TMETKH 3TANOB PadoT

Meunepkepy Ui opranuzanuu mnpouecca cozganus [10 u ynpaBieHus UM HeoOXoauMa UH-
¢opmanus. Ilockosbky camMo mporpaMMHOE OO€cliedeHHE HEOCs3aeMO, 3Ta YIpaBJICHYECKas
uHbopMaLKsg MOXKET ObITh MOJy4eHa TOJBKO B BHJE JOKYMEHTOB, OTOOpPa)KAIOUIMX BBIIOJHEHHE
OUEepPEeHOro 3Tana pa3paboTKU MPOrpaMMHOIO Npoaykra. be3 3Toi nHbopManuy Heldb3sl CyAUTh O
CTENEHU TOTOBHOCTH CO3/1aBa€MOT0 MPOYKTa, HEBO3ZMOKHO OLIEHUTh MPOU3BEICHHbBIE 3aTPaThl WU
HU3MEHUTH Tpaduk padoT.

[Ipu nnaHupoBaHUM MpOLECCa ONPEAEISAIOTCS KOHTPOJIbHbIE OTMETKU— BEXH, OTMEUaloIIne
OKOHYaHHE OIpeJesIeHHOro 3Tana paboT. /i KaxI0i KOHTPOJBHONH OTMETKH CO3JAeTCsl OTYET,
KOTOPBIH NPEAOCTAaBIIAETCS PYKOBOJCTBY IPOEKTa. OTHU OTYETHl HE JOJDKHBI OBITH OOJBLIMMU
00BbEMHBIMH JOKYMEHTAMHU; OHHU JIOJDKHBI IOJIBOAUTH KpPAaTKUE HTOI'M OKOHYAHUS OTAEIbHOIO
JIOTMYECKHU 3aBEPLICHHOTO 3Tara MpoeKTa. JDTaloM He MOXKET ObITh, Hampumep, "Hanucanue 80%
KOoJa IporpaMm", MOCKOJIBKY HEBO3MOXXHO IIPOBEPUTH 3aBEPLICHHE Takoro '"srama'; Kpome TOro,
nojoOHast uHGOpMaIMs MpakTUYeCKH Oecrosie3Ha Ui YOpaBJeHHs, IOCKOJIbKY 3/eCh He
oToOpakaeTcs CBsA3b ATOro "yrama" ¢ ApyrumMu sranamu cosfanus [10.

OOBbIYHO 1O 3aBEpIIEHUMH OCHOBHBIX OOJBLIMX 3TaloB, TaKUX Kak pa3paboTka
cneun(puKauy, MPOEeKTUpOBaHUE U T.M., 3aka3uuky I[IO mnpenocTaBistOTCS pe3ynbTaThl HX
BBIMIOJIHEHUS,, TaK Ha3bIBa€Mble KOHTPOJIbHBIE IPOEKTHBIE JJIEMEHTBl. OTO MOXeT OBITh
JOKYMEHTAaIUs, MPOTOTUI INPOTPaMMHOIO MpPOJYKTa, 3aKOHUeHHble mnojcuctemsl I[10 u T1.1.
KoHTposbHBIE TIPOEKTHBIE JJIEMEHTHI, IperocTaBisieMble 3akazuuky 11O, moryr coBmagars c
KOHTPOJIbHBIMH OTMETKaMH (TOuYHee, C pe3ylbTaTaMH BBINIOJHEHUs Kakoro-nubo srama). Ho
oOpaTHOe yTBEp)KJIeHHEe HeBepHO. KOHTpOJIbHBIE OTMETKM — 3TO BHYTPEHHHME IPOEKTHBIE



pe3yabTaThl, KOTOPbIE HUCIOJB3YKOTCS JUIsl KOHTPOJIS 32 XOJOM BBIIIOJHEHUS IIPOEKTa, U OHH, KaK
IIPABUIIO, HE IPEJOCTaBIIAIOTCA 3aKka3uuKy I10.

Jlnist omipenienieHusi KOHTPOJIbHBIX OTMETOK Bech rporecc co3aanus 110 nomkeH ObITh pa3ouT
Ha OTJEJIbHBIE ATalbl C yKa3aHHBIM '"BBIXOJOM" (pe3yapTaToM) Kaxjaoro srtama. Hampumep, Ha
pucynke 3.1 moxaszaHbl 3Tambl pa3pabOTKU crenu(HuKanuyd TpeOOBaHUI B Cilydae, KOTrja s ee
IIPOBEPKU HCIOJIB3YyEeTCSd MPOTOTUII CUCTEMBI, a TAKXKE IPEICTABICHbl BBIXOJHBIE PE3YIbTATHI
(KOHTpOJIbHBIE OTMETKHM) KaXIOro JTana. 3JeCb KOHTPOJbHBIMU IPOEKTHBIMHU 3JIEMEHTaMU
SBIISIIOTCS TPEOOBaHMA U CrIenMUKAIHS TPEOOBAHUIA.
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Pucynok 3.1 - Dransl mporiecca pa3paboTKU CHEIPUKAITTN

I'padguk pador

CocraBnenne rpaduka - oJlHa U3 CaMBIX OTBETCTBEHHBIX PalOOT, BBHIMIOJHAEMBIX MEHEKE-
pOM TIpOeKTa. 3/1eCh MEHEKEp OIICHWBAeT JUTMTENBHOCTh MPOEKTa, OMPENeIsIeT Pecypchl, He-
00XOMMBIE ISl peau3alii OTACTBHBIX 3TAloB Pa0dOT, W MPEACTABISACT UX (3Tambl) B BUJE CO-
IJIaCOBAaHHOW MocienoBaTeNbHOCTU. Eciy naHHBI NpOEeKT MoJ00EH paHee pealin30BaHHOMY, TO
rpa¢uK paboT MOCIEIHEro MPOEKTa MOXHO B3STh 3a OCHOBY ISl JaHHOTO mpoekra. Ho 3arem
CIIEyeT Y4eCTh, UYTO Ha OTICIBHBIX 3Tanax HOBOTO IPOEKTa MOTYT HCIOJIb30BATHCS METOMABI H
MOJIXO/bI, OTJIUYHBIC OT MCIIOJIb30BAaHHBIX PaHee.

Ecimm mpoekt sBnsieTcss WHHOBAIIMOHHBIM, IEPBOHAYAIBHBIC OLEHKW JUTMTEIBHOCTH U
TpeOyeMBbIX PECypCOB HaBEpHsKa OyayT CIHMIIKOM ONTHMHUCTHYHBIMHU, AK€ €CIH MEHEIKEp
MOTIBITACTCS MPEIYCMOTPETh BCE BO3MOXKHBIE HEOXKHUIAAHHOCTH. C 3TOW TOYKH 3PEHUSI MPOEKTHI
co3nanus 1O He oTimvaroTcss OT OOJIBIIMX WHHOBAIIMOHHBIX TEXHUYECKHX NPOEKTOB. HoBbIE
a3pOIOPTHI, MOCTHI U JJaJKE HOBBIC aBTOMOOWIIH, KaK MPABUJIO, MOSIBIISIOTCS MO3KE MEPBOHAYATBHO
OOBSIBJICHHBIX CPOKOB HX CHa4ll WJIM TOCTYIUICHHS HA PBIHOK, YeMy NPUYUHON SIBISIOTCS
HEOXXU/IaHHO BO3HHKIIUE POOJIEMbI U TPYAHOCTU. IMEHHO mo3ToMy rpaduku paboT HE0OX0AUMO
MIOCTOSTHHO OOHOBJISITH TI0 MEpe MOCTYILICHHSI HOBOW MH(POPMAIIUH O XOJIE BHIIOJTHEHHUS TIPOCKTA.

B mpomiecce cocraBieHust rpaduka (pucyHok 3.2) BeCh MacCUB pabOT, HEOOXOAMMBIX ISt
peanu3aiuu MpoeKTa, pa30uBaeTCs Ha OTCIBbHBIC 3TAllbl H OICHUBACTCS BPeMsl, TpeOyroIieecs s
BBITIOJIHEHUS Kak10T0 dTana. OOBIYHO MHOTHE 3Tambl BBIOIHSIOTCS HapamiensHo. ['paduk padboT
JOJDKEH TpEeIyCcMaTpUBaTh 3TO M PACHPENCISATh IMPOU3BOIACTBEHHBIC PECYPChl MEXIYy HUMHU
HanOoJiee ONTHMAaJIbHBIM 00pa3oM. HexBaTka pecypcoB Jilsl BBINIOJHEHHS KaKOTO-JIMOO KPHUTH-
YEeCKOT'0 JTara - 4acTasi IPHYUHA 3aJICPXKKHU BBIIIOJHEHUS BCETO MPOEKTA.

JITUTETLHOCTh ATAIOB OOBIYHO JIOJDKHA OBITh HE MEHbIIE Heenu. Eciin oHa OyzeT MeHbIIe,
TO OK@XETCsl HI)KE TOYHOCTH BPEMEHHBIX OILIEHOK JTalloB, YTO MOXET MPUBECTH K YacTOMY
nepecMoTpy rpaduka pabor. Takke 1enecooOpa3sHo (B acHeKTe YIpaBIEHUS IMPOESKTOM)
YCTaHOBUTh MAaKCUMAaIbHYIO UIMTEIHHOCTh ITANOB, He mpeBbimaronryo 8 wimu 10 Henens. Ecnu
€CTh JTalbl, UMEIOLIUE OOJBIIYIO UIUTEIBHOCTh, UX CIEAyeT pa30UTh Ha dTambl MEHBIIEH -
TEJIHHOCTH.

IIpu pacuere ATUTETHLHOCTH 3TAOB MEHEDKEP JIOJDKEH YUUTHIBATh, UTO BHIMOJHEHHUE JIH000-
ro srana He oOoiigercs 6e3 OONBIIMX WIM MaJIEHBKUX MPoOJIeM M 3ajiepkek. PazpaboTunku MoOTyT
JOMyCKaTh OMIMOKH WIM 3aJepPKUBaTh CBOIO PabOTy, TEXHHWKA MOKET BBIUTH W3 CTpOs JHOO
annapatrHble WM IPOTpaMMHBIE CPEJICTBA MOJUIEP’KKU Ipolecca pa3paboTKH MOTYT MOCTYIHThH C
ono3aanueM. Eciiu MpoeKkT MHHOBALIMOHHBIM M TEXHUYECKH CIOXKHBIA, 3TO CTAHOBMTCS JIOTIOJI-



HUTCIBbHBIM q)aKTOPOM MOABJICHHUA HCIMPCABUACHHBIX HpO6JIeM U YBCIIMYCHUA MJIUTCIBHOCTU
pcajin3an MpPOCKTa 10 CPAaBHCHUIO C NICPBOHAYAIIbHBIMU OLICHKAMMH.
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Pucynok 3.2 - TIpornecc cocraBiienus rpaduka padot

Kpome BpemMeHHBIX 3aTpaT, MEHEDKEP JIOJDKEH paccuuTaTh JAPYrue pecypchl, HEOOX0AUMbIe
JUTSl YCTICTIIHOTO BBITIONHEHUS KaxXaoro dTama. OcoObli BU pecypcoB — 3TO KOMaHa pa3padboT-
YUKOB, MPUBJICYCHHAs! K BBIMOJTHEHHUIO MPOEKTa. J[pyrumMu BUIaMU PECYpCOB MOTYT OBITH HE00-
XOJIMMO€ CBOOOJIHOE JTMCKOBOE IMPOCTPAHCTBO Ha CepBEpe, BPEMsl HMCIOJB30BaHUS KaKOTO-JIHOO
CIEIUAILHOTO 000PY/I0OBaHMS U OI0KETHBIE CPEJICTBA HA KOMaHIUPOBOYHBIE PACXO/IbI TIEPCOHAA,
paboTaroiiero HaJi IpOeKTOM.

CymiecTByeT xopoliee SMIUPUIECKOe MPaBUIIO: OIEHMBATh BPEMEHHBIE 3aTpaThl TaK, Kak
OyITO HAYETro HEMPEIBUICHHOTO M "TNIOXOT0" HE MOXKET CIIYUUTHCS, 3aT€M YBEIIMYUTh 3TH OIICHKH
JUIsT  ydeTa BO3MOXKHBIX TIpoOsiemM. Bo3MoxkHBIE, HO TPyIHO NPOTHO3UPYEMBIE TPOOIEMBI
CYIIIECTBEHHO 3aBHUCST OT TUIIA U TTApaMETPOB IMPOCKTA, & TAKXKE OT KBATU(PUKAIIUUA U OTBITA YJICHOB
KOMaHIbl pa3padoTunkoB. K MCXOMHBIM pacyeTHBIM OIICHKaM peKoMeHayercst n00aBiath 30% Ha
BO3MOJKHBIE TpoOiemMbl U 3ateM emie 20%, 49ToObl OBITH TOTOBBIM K TOMY, YTO HEBO3MOYKHO
MIPEABUICTD.

I'paduk paboT 1Mo MPOEKTY OOBIYHO MPEACTABISAETCS B BUIE HAOOpa AuarpaMM U rpaduKoB,
MOKa3bIBAIONINX pa30MeHre MPOEKTHHIX PA0OT Ha 3Tambl, 3aBUCUMOCTH MEXIY dTalmaMud M pac-
npezAesieHne pa3padOTUUKOB 110 dTaaMm.

BpemenHble U ceTeBble TUATPAMMBbI

Bpemennsie u ceTeBble nuarpaMMbl MOJIE3HBI Ui peAcTaBiIeHus rpaduka padot. Bpemen-
Has JuarpaMMma IOKa3bIBaeT BpeMs Hayala M OKOHYaHHUS Ka)KJIOro 3Tafa U ero JJIUTEbHOCTD.
CereBass nuarpaMMa OTOOpa)kaeT 3aBUCHUMOCTH MEXAY pPa3IMUHBIMHM JTallaMH IMPOEKTa. ITH
IyarpaMMbl MOXKHO CO3/IaTh aBTOMAaTHYECKH C IMOMOIIBI0 MPOTPaAaMMHBIX CPEICTB IOIECPKKU
yIpaBJIeHHs Ha OCHOBE MH(OpMaIINK, 3a10KEHHON B 0a3e TaHHBIX MPOEKTA.

PaccMoTpuM 3Tambl HEKOETro MPOEKTa, MpeACTaBiIeHHbIE B Ta0l. 2, U3 KOTOPOM, B 4aCTHO-
CTH, BUAHO, yTo 3Tan T3 3aBucut ot stana T1. Dto 3HauuT, yto 3Tanm T1 AOKEH 3aBEpIIUTHCS
npexae, yem HauHercs dTan T3. Hampumep, Ha stame T1 mpoBOauTCS KOMIIOHEHTHBIN aHAIIN3
CO371aBaeMOr0 MIPOrPaMMHOTO MPOIYKTa, a Ha 3Tarne T3 — MNPOeKTUPOBAHUE CUCTEMBI.

Ha ocHoBe mpuBeAEHHBIX 3HAYEHUH IMTEIBLHOCTH 3TAlOB U 3aBHCHMOCTH MEXIY HUMU
CTPOUTCS CeTeBOM rpaduk mocienoBaTenbHOCTH dTanoB (pucyHok 3.3). Ha stom rpaduke BuIHO,
Kakhue paboTbl MOTYT BBINOJNHATBCA MapayIeNlbHO, a Kakhe JOJDKHBI  BBITIOJNHSATHCS
MOCJIEIOBATENIFHO JpYT 3a JAPYroM. OTambl 0003HAauYeHBl MPSAMOYroibHUKamMHu. KoHTponbHBIE
OTMETKH U KOHTPOJIbHBIE MPOEKTHHIE 3JIEMEHTHI MIOKa3aHbl B BUEC OBAJIOB M 0003HAUEHBI (Kak U B
tabn. 3.2) 6ykBoit M ¢ COOTBETCTBYIONIUM HOMEpOM. J[aThl Ha TaHHOW JHarpaMMe COOTBETCTBYIOT
Hayayy BBIIIOJHEHHS 3TanoB. CeTeBylo AuarpaMMy ClIeIyeT YATaTh CJIEBa HAIPABO U CBEPXY BHU3.

Tabnuua 3.2 - Dtamnsl mpoekTa
Oran JmuTensHOCTh (JHU) 3aBUCHMOCTh
T1 8
T2 15



T3 15 T1 (M1)

T4 10
T5 10 T2, T4 (M2)
T6 5 T1, T2 (M3)
T7 20 T1 (M1)
T8 25 T4 (M5)
T9 15 T3, T6 (M4)
T10 15 TS5, T7 (M7)
T11 7 T9 (M6)
T12 10 TI11 (MS)
14/7/99 15 gHed
1 | 15 nHed
T9
5 nHed 4/8/99 e 25/8/99
T6 3
- ~ FEE— - e ‘H
20 pHen
7
10 aHei 250119 10 pHei 11/8/99
T4 5 F M7 ) 15 nwei
| gy — e “ T l| 1 -
18/7/99 10 | 0 nHe#
T12
25 nHeit -
T8 { KoHel, '

Pucynok 3.3 - CereBast quarpaMma 3TaroB

Eciu gns  co3maHus  ceTeBOM AuarpaMMbl  HMCIHOJIB3YIOTCS  IIPOIpaMMHBIE  CPEJCTBa
MOJICPXKKH YIIPABJICHUS IPOCKTOM, KaXKJIbIii ATaIl I0JKEH 3aKaHUYUBATHCSI KOHTPOJBHONH OTMETKOM.
OuepeHON 3Tal MOXKET HAuyaThCsl TOJBKO TOT/A, KOoraa OyAeT HOoJydeHa KOHTPOJbHas OTMETKa
(koTOpasi MOXET 3aBHCETh OT HECKOJbKUX IpEIIEeCTBYIOUIMX 3TanoB). [lostroMy B TpeThem
crosbue Tabn. 3.2 MpUBEIEHBI KOHTPOJIbHBIE OTMETKU; OHU OYyAyT JOCTUIHYTHI TOJIBKO TOI/a,
Korja OyneT 3aBeplLIeH 3Tal, B CTPOKE KOTOPOro IOMEIIEeHa COOTBETCTBYIOIIAs KOHTPOJbHAs
OTMETKa.

JIro0o0i1 3Tan He MOXKET HayaThCsl, OKAa HE BBIIOJHEHBI BCE 3TAllbl HAa BCEX MYTAX, BEAYIIUX
OT HayaJjia mpoeKTa K JaHHOMY sTamy. Hanpumep, stan T9 He MoxeT HayaTbcs, oKa He OyIyT 3a-
BepieHsl dtansl T3 u T6. OTMeTnM, 4TO B JAHHOM Cllydae JOCTHKEHUE KOHTPOJBbHOU oTMeTKH M4
TOBOPHT O TOM, YTO 3TH 3Tallbl 3aBEPILIECHBI.

MuHuManbHOe BpeMs BBINIOJHEHHS BCErO MPOEKTa MOXHO pacCUUTaTh, IPOCYMMHUPOBAB B
CeTeBOM JauarpaMMe JUTUTENBHOCTH 3TaloB Ha CaMOM JUIMHHOM NyTH (AJMHA MYyTH 37€ech
U3MEPSETCS HE KOJMYECTBOM 3TAllOB Ha IyTH, a CYMMapHOW JUIMTEIBHOCTBIO ATHX ITAllOB) OT
Hayaja MpoeKTa JI0 €ro OKOHYaHMs (3TO TaK Ha3blBaeMbI KpUTHUYECKHH MyTh). B Hamiem ciydae
MPOJIOJDKUTENBLHOCTh TpoekTa coctaBiser 11 Hemens wim 55 paboumx gueid. Ha puc. 3
KPUTHYECKHH MyTh MOKa3aH OoJiee TOJCTHIMU JIMHUSMM, YEM OCTajJbHbIC MyTH. Takum oOpa3oM,
o011as MpOJIOJHKUTENIBHOCTh pealln3allii MPOEeKTa 3aBUCHT OT 3TarloB paboT, HAXOJAIIMXCS Ha



KpuTHdyeckoM mytu. Jlrobas 3azepkka B 3aBEpIIEHUU JIOOOro 3Tama HAa KPUTUYECKOM IIyTH
IIPUBEIET K 3aJI€PHKKE BCETO MIPOEKTA.

3azepkka B 3aBEpUICHMM JTAloOB, HE BXOJANIMX B KPUTUYECKUM ITyTh, HE BIUSET Ha
IIPOJIOJKUTEIBHOCTD BCETO MPOEKTa 10 TEX MOp, MOKa CyMMapHas JJIUTEIbHOCTb 3THUX 3TAIoB (C
YUTOM 3a/Iep’KE€K) Ha KaKOM-HUOYIb IIyTM HE NPEBBICHT MPOJOJDKUTEIHLHOCTH paboT Ha
KputnueckoM nytd. Hanpumep, 3anepka srana T8 Ha cpok, MmeHbIni 20 AHEH, HUKAK HE BIIUSAET
Ha OOIIYyI0 MPOJOJDKUTENBLHOCTh npoekTa. Ha puc. 3.4 mpencraBieHa BpeMeHHas AMarpaMma, Ha
KOTOPOi1 MOKa3aHbl BO3MOKHBIE 3a/IEP’KKH Ha KaXK10M JTarle.
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Pucynok 3.4 - Bpemennast tuarpamma JJIUTEeIbHOCTU TarloB

CereBast nuarpamMma MHO3BOJISICT YBUAETh B 3aBUCHMOCTH 3TalloB 3HAYUMOCTH TOTO WM
MHOTO JTama Uil peaju3allid BCEero NMPOeKTa. BHMMaHWe K 3TamaM KPUTHYECKOTO IIYTH 4acTo
MIO3BOJISIET HAWTH CHOCOOBI X M3MEHEHHS C TEM, YTOOBI COKPATUTh JTMTEIHLHOCTh BCETO MPOCKTA.
MeHemKepsl HCIOIb3YIOT CETEBYIO JHarpaMMy Ulsl pacrpeiesieHus padoT.

Ha puc. 3.5 nokazano npyroe npezacraBieHue rpaduka pabor. 3To BpeMeHHas quarpamma
(uHOTIa Ha3pIBaeMasl MO MMEHH ee m3o0peTaress auarpaMMmoi ['aHTTa) MOKET OBITh IOCTpPOCHA
IIPOrpaMMHBIMH CpPEACTBAMH MOJIEPKKU Tpolecca ynpasieHus. OHa MOKa3bIBa€T UIUTEIBHOCTh
BBIIIOJIHEHUSI K&XKJOTO dTalla M BO3MOXKHBIE HX 33J€pKKU (IIOKa3aHbl 3aTCHEHHBIMU
NPSIMOYTOJIbHUKAMHU), a TaKKe JaThl Hayaja M OKOHYAHHUS KaXKAOTO dTana. ITanbl KPUTHUECKOTO
IyTH HE MMEIOT 3aT€HEHHBIX MPSMOYTOJBHHKOB; 3TO O3HAUYaeT, YTO 3a/€p’KKa C 3aBEpLICHUEM
JIAHHBIX 3TAOB MPUBEJET K YBEIMUEHHIO JUTUTEIBHOCTH BCETO MPOEKTA.

ITooOHO pacrmpeneneHlo BpeMEHH BBINOJIHEHHs TAloB, MEHEKEP JOJDKEH pacCUMTaTh
pacripeielieHie pecypcoB IO 3TaraM, B YaCTHOCTH Ha3HAYUTh MCHOJIHMUTENEH Ha Kaxabli stam. B
Tabn. 3.3 MpuBEACHO pacrHpeaeieHrue pa3padOTUMKOB Ha KaXbli 3Tal, NMpeicTaBIeHHBIH Ha pHUC.
3.5.

Tabnuua 3.3 - Pacripenenenie HCIOTHUTENEH N0 ATariamMm

Ortan Hcnonaurens
T1 JxelH



T2 AnHa

T3 ke
T4 ®pen
TS Mbpu
T6 AHHa
T7 Joxum
T8 ®pen
T9 ket
T10 AHHa
T11 ®pen
T12 ®pen

[IpuBenennas Ttabnauna MOXET OBITh HCIOJAB30BaHAa MPOTPAMMHBIMU  CPEACTBAMU
MOJUIEP)KKH  MpoIlecca VYOPABJIEHUS JUISI TMOCTPOEHUS BPEMEHHOM JuarpaMMbl 3aHATOCTH
COTPYIIHMKOB Ha OMpeIeleHHbIX 3Tamax pador (puc. S5). Ilepconan He 3aHAT B paboTe Han
IIPOEKTOM BCE€ BpPEMs €ro peanu3aluu. B Teuenue nepuoia He3aHATOCTU COTPYIHUKU MOTYT OBbITh B
OTITyCcKe, paboTaTh HaJ JPYTUMHU MIPOEKTaMHU, IPOXOAUTh 0OydeHue U T.A.
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Pucynok 3.5 - Bpemennas tuarpamma pacrpejieneHus paboTHUKOB 10 dTarnam

B Oospmmx opraHuzanmusx OOBIYHO paboOTaeT MHOTO  CIICIUAIUCTOB, KOTOPHIE
3aJICHCTBYIOTCS B IMPOEKTE M0 Mepe HeoOxoauMocTu. KOHEuHO, Takoi MOAXO0J MOXKET CO3/aTh
OTIpe/ICIICHHBbIC TPOOJIEMBbI Ui MEHEDKEPOB IMPOEKTOB. Hampumep, eciiv CHENUaIHUCT 3aHST B
MIPOEKTE, KOTOPBIN 33JICPKUBACTCS, ITO MOXKET CO3/IaTh MPSIMbIC CIOXKHOCTH JUIsl IPYTUX TPOCKTOB,
T'JIe OH TAK)Xe JIOJDKCH y4acTBOBATh.

[TepBonauanbHbIi Tpaduk pabOT HEM3ZOEIKHO CONEPKUT KaKHe-HUOY/b OMIMOKU WU HEAO0-
pabotku. [lo mepe peanusanuu MpoOeKTa pacCUMTAHHBIC OIEHKH JIUTEIBHOCTH BBIMOJIHEHUS
9TamoB palOT AOJDKHBI CPAaBHHMBATHCS C PEAllbHBIMM CPOKaMHU BBITIOJIHEHHS STHUX JTamoB. Pe-
3yNbTaThl CPaBHEHMs JOJDKHBI HCIIOJIB30BAThCS B KAayeCTBE OCHOBBI Ui IMepecMoTpa rpaduka
paboT ele He peann30BaHHBIX ATANOB MPOEKTa, B YACTHOCTU MJS TOTO, YTOOBI MOMBITATHCA
YMEHBIIUTH JITUTEIBHOCTD 3TAMIOB KPUTUYECKOTO MYTH.

YnpasJieHue pucKamu

BaxcHo#t yacTbio paboThl MEHEDKEpa MPOEKTa SBIISETCA OIIEHKAa PHUCKOB, KOTOPBIE MOTYT T10-
BIMATH Ha Tpaduk paboT MIIM Ha KAYeCTBO CO3[aBa€MOI0 NMPOrPaMMHOTO MPOAYKTa, U pa3paboTKa
MEpPONPUATHI MO MPEJOTBPALICHUIO PUCKOB. Pe3ynbTaThl aHamM3a pUCKOB JIOJDKHBI OBITH OTpaXke-



HBl B IUIaHe mpoekrta. OmpeneneHue PUCKOB U pa3paboTKa MEpONPUSATHHA MO YMEHBIICHHIO HX
BIIMSTHHSL HA XO/I BBITIOJTHEHHUS IIPOEKTA HA3bIBAETCS YIIPABICHUEM PUCKAMH.

KoHkpeTHbIE THITBI PUCKOB, KOTOPHIE MOT'YT OKa3aTh BIMSHUE HA JAHHBIA MPOEKT, 3aBUCST
OT BHJA CO3/1aBa€MOI0 MPOrPaMMHOIO MPOJYKTa W OT OPraHU3alUOHHOTO OKPY)XEHHUs, I/
peanu3yercsi MporpaMMHBINA TPOEKT. BMecTe ¢ TeM MHOTHE THIIBI PUCKOB CIIOCOOHBI MOBIUATH HA
T00bIe MPOTPaMMHBIE TPOEKTHI, 3TH PUCKU MPUBEICHBI B Ta0I. 3.4.

Tabmuna 3.4 - Bo3MO)KHBIE PUCKH ITPOTPAMMHBIX IIPOEKTOB

Puck Tunel pucka OnucaHue pucka
TexyuecTh Puck ans mpoexra OnbITHBIE pa3pabOTYMKHU MOKUAAIOT MPOEKT 0
pa3paboOTIMKOB €r0 3aBEePIICHUS
N3menenue B | Puck mns mpoekra Opranm3anus MEHSET CBOM TPHOPHUTETHl B
yIIpaBJICHUN YIIPaBJIEHUH TIPOECKTOM
OpraHu3aluen
HeroTtoBHOCTB Puck ans mpoexra AnmapatHble CpeCcTBa, KOTOPHIE HEOOXOJUMBI
anmapaTHbIX CPEJICTB JUIL TIPOEKTa, HE TIOCTYIHJIM BOBpPEMS WIH He
TOTOBBI K OKCITyaTalluu
N3menenne Puck nns npoekra u | [losBnenue 001b11I0TO KOJINYECTBA
TpeOoBaHUI TUTst HETIPE/IBUJICHHBIX M3MEHEHWH B TPeOOBAaHUSX,
pa3pabaTeIiBaeMOro NpeIbsABIsSEMBIX K pa3pabarsiBaeMomy [10
MIPOJIyKTa
3anepxka B | Puck st mpoekrta u | Cneuudukanuu OCHOBHBIX  HHTep(eicoB
pazpaboTke JUISt MOJICUCTEM HE MOCTYMWIN K pa3paboTyvKaM B
crenupuKanuu pa3pabaThiBa€MOro | COOTBETCTBHMH C TpauKkoM paboT
MIPOJIyKTa
Henoouenka pasmepa | Puck mnsg mpoekra u | Pasmep  CHCTEMBI  3HAQYUTENBHO  MPEBBICHII
pazpabaTteiBacMoii TUISt MEePBOHAYAIIbHYIO OLICHKY
CUCTEMBbI pazpabaTeIBaeMOro
MIPOJIyKTa
Henocrarounas Puck st | CASE-cpenctsa, MpeHa3HAYCHHBIC TS
addextuBHOCT CASE- | pazpabaTsiBaeMOro | MOJICPKKA  MPOEKTa,  OKa3aIWCh  MEHEe
CPEICTB IPOJIYKTa 3¢ (hEKTUBHBIMU, YEM 0KHUJAIOCH
N3menenus B | busnec-puck OcHoBHbIE TEXHOJIOTHH MOCTPOCHUS
TEXHOJIOTUU MPOrPaMMHOM CHCTEMBI 3aMEHSIFOTCSI HOBBIMHU
paspabotku [10
[TosiBneHue busnec-puck Ha peiHKEe mnporpaMMHBIX HPOIYKTOB  JIO
KOHKYPHUPYIOIIEro OKOHYAHUS MpOeKTa MOSIBUJIACH
MIPOrPaMMHOTO KOHKYpHUpYIOIasi IPOrpaMMHas CUCTEMA
MIPOJIyKTa

VHOpoIEeHHO pPUCK MOXHO TIIOHUMAaTh KaK BEpPOATHOCTh MPOSBICHHUS KaKUX-JINOO
HeOJIaronpusATHBIX OOCTOATENBCTB, HETATUBHO BIIMSIOIIMX HA pealn3aluio mpoekTa. Pucku moryt
yrpoXkaTb IPOEKTYy B II€JIOM, CO37aBa€MOMY IMPOTPAMMHOMY HpPOAYKTY WIM OpraHU3alUu-
pa3paboTYnKy. MOKHO BBIAEIUTH TPU THUIIA PUCKOB.

1. Pucku Ui mpoekTa, KOTOpbIe BIUAIOT Ha rpaduk paboT UM pecypchl, HEOOX0AUMBIE IS
BBITOJTHEHUSI IPOEKTA.

2. Pucku ans pa3pabaTelBaéMOro MpoJiyKTa, BIUSIONINE HA KaueCTBO WIJIM MPOU3BOJAUTEINb-
HOCTb pa3pabaThIBa€MOI0 MPOrPaMMHOTO MTPOAYKTA.

3. busHec-pucku, OTHOCSIIMECS K OpraHU3aluU-pa3pabOTYMKY HIIM TOCTaBIIUKAM.

KoHeuHo, 3TH TUIBI PUCKOB MOTYT nepecekarbes. Hanpumep, eciii OnbITHBIM IpOrpaMMHCT
MOKHU/IAET TPOEKT, 3TO OyIeT PHUCKOM Uil NpOeKTa (TMOCKOJBKY 3aJlepKUBAETCs CPOK Cladu
rOTOBOTO TPOJIYKTa), PUCKOM Uil MpPOAYKTa (TaK KaK HOBBIA MPOrPaMMHUCT, 3aMEHHUBIIMN
YIIENIIEr0, MOXKET 0Ka3aThCsl HE CIMILIKOM OIBITHBIM M CJIeNIaTh OMMOKH B MpOrpaMme) u OU3Hec-




pUCKOM (IIOCKOJIBKY 3aJiep’KKa JAHHOIO IPOEKTa MOJKET HEraTUBHO IIOBJIMATh Ha Oyayliue
JIEJIOBbIE KOHTAKThl MEXK/y 3aKa34MKOM U OpraHU3alle-pa3padoTYMKOM).

Cxema mporiecca ynpaBlieHUsl pUCKaMU TIoKa3aHa Ha puc. 3.6. DTOT mpoiecc COCTOUT U3 de-
TBIPEX CTaJHMN.

1. Onpenenenue  puckoB. Onpenensitorcs BO3MOXKHBIE PUCKM  JUIsl  TPOEKTa, IS
pa3pabaThIBaEMOT0 MPOJIYKTa U OM3HEC-PHUCKH.

2. Amamu3  puckoB. OLIEHUBAeTCS BEPOSATHOCTh M MOCJEIOBATEIBHOCTh  IOSBICHUS
PUCKOBBIX CUTYallUH.

3. [ImanupoBanue puckoB. [LTaHUPYIOTCS MEPOIPUATHS TIO MPEAOTBPAIICHUIO PUCKOB HIIH
MUHHMU3ALUN UX BO3JIEHCTBUS Ha IIPOEKT.

4. MonutopuHr puckoB. IlocTossHHOE OlieHHBaHHE BEPOSTHOCTEH PUCKOB U BBINOJIHEHHE
MEPONPHUATUHI MO CMATYEHUIO MTOCIIEICTBUM MPOSBICHUS PUCKOBBIX CUTYal[UH.

MOHUTOPKH
PHCKOR

Onpepenexie
DHCKOR

Y Y Y
CiMcox Crucox MeponpuaTka no OLiBHKH
MO TEHLAANEHEDX NEPECCTENEHH B NpeAOTEPALLEHI “,'.. .
PHCKOB pUCKDB pUCEDR o

Pucynox 3.6 - [Ipomecc yrpaBieHus: puckamu

[Ipouecc ympaBieHUs] pUCKaMH, KaK W JIpYTrHUe MPOIeCcChl IMIaHUPOBAHUS, SBISETCS UTeE-
PaIMOHHBIM, BBINIOJIHSIEMBIM B TE€UYEHHME BCEro Cpoka peanu3anuu mnpoekra. CHaudana paspaba-
THIBAIOTCSl TUIaHBI YIPABJICHUS PUCKAMU, 3aTEM IOCTOSIHHO OTCIIEKMBAETCS CHUTYallUs BOKPYT
peannzanuu mpoekta. [Ipu mocTyrieHur HOBOW HMHEGOpPMalKMU O BO3MOXHBIX PHCKAaX 3aHOBO
MIPOBOJMUTCS. aHANU3 PUCKOB M MEPBOCTENIEHHOE BHUMaHHUE yJelseTcs HOBbIM puckaM. [lo mepe
MOCTYIUICHUS HOBOW MH(OPMAIMK TaKKE M3MEHSIOTCS TUIaHbl MEPOIIPUSATHI M0 MPeI0TBPAIICHUIO
U CMSITYEHHUIO PUCKOB.

Pe3ynbTathl mporiecca yrpaBieHHs] puCKaMU JOKYMEHTUPYIOTCS B BUJIE TUIAHOB YIIPABIICHUS
puckamu. OHHM JIOJDKHBI BKIIFOYATh OMUCAHHE BO3MOXKHBIX MPOEKTHBIX PUCKOB, UX aHAJIU3 U Iie-
peUeHb MEPOIPUATHI, HEOOXOUMBIX JIJIs1 YIPABIICHUS PUCKAMHU.

OmnpenesieHne puCKoOB

OmnpeneneHue pUcKoOB — IepBasl CTaaus Mpoliecca yrnpapieHus puckamu. Ha stoii craaum
OTIMCHIBAIOTCS] PUCKHU, KOTOPbIE MOTYT IPOSIBUTHCS MPH PeaTM3alUy MPoeKTa. B mpuHnume Ha sToi
CTaAuy HE JOJDKHA OLCHMBAThCS BEPOSATHOCTh W 3HAYMMOCTh PHCKOB, HO Ha IPAaKTUKE
MaJIOBEPOSATHBIC PUCKU C HE3HAYUTEIILHBIMH MOCJIEICTBUSMU OOBIYHO OTOPACKIBAIOTCS CPasy.

OmnpeneneHne pUCKOB MOXKET BBIIOIHATHCS B PEKUME KOMaHAHOM paboThl ¢ HCHOJIb30BAHU -
eM mojxoJa "Mo3roBod mTypM" MO0 OCHOBBIBAaThCS Ha OIBITE MeHemkepa. lIpu ompenenenun
PHUCKOB MOKET ITOMOYb ITPUBECHHBIN HIKE CITUCOK BO3MOXHBIX KATErOPUN PUCKOB.

1. Texnonornyeckue pucku. [IpoucrexaroT U3 MpPOrpaMMHBIX M anmapaTHBIX TEXHOJOTHH,
Ha OCHOBE KOTOPBIX pa3paldaThIBacTCs CUCTEMA.

2. Puckwu, cBs3aHHbIe ¢ mepcoHasioM. CBsi3aHbl ¢ YWIEHaMU KOMaH/Ibl pa3pab0TUYUKOB.

3. Opranuzannonsble pucku. [IporcrekaroT U3 OpraHu3alMOHHOIO OKPYXEHHS, B KOTOPOM
BBITOJIHSIETCS POEKT.

4. UnctpymenTtanbHble pucku. CBs3anbl ¢ ucnonb3yembiMu CASE-cpenctBamu u 1pyrumu
CpeAcTBaMU MOJIEPkKKH mpotecca co3zaanus 110.

5. Pucku, cBs3aHHBIE € CHCTEMHBIMH TpeOoBaHUAMU. [IposiBisioTCS TpU U3MEHEHUH
TpeOOBaHUH, IPEIBABIIEMBIX K pa3pabaTbIBa€MON CHCTEME.



6. Pucku onennBanus. CBs3aHbI C OIEHHUBAHUEM XapaKTEPUCTHK MPOTPAMMHON CHCTEMBI U
pecypcoB, HEOOXOAUMBIX JUTSI peaTu3aliy IPOCKTA.

B tabn. 3.5 mpencraBieHbl HEKOTOPBIE MPUMEPHI, OTHOCALINECS K Ka)/JI0H M3 ONHMCAaHHBIX
KaTeropuii puckoB. Pe3ynpTaTom 3Tana onpeaeneHust puckoB OyAeT JTUHHBINA CIUCOK BO3MOYKHBIX
PHUCKOB, KOTOpBIE MOTYT MOBIHATH Ha pa3pabaTbIBaeMblid MPOTPAaMMHBIN MPOAYKT, MPOEKT WK
OpraHu3aluo-pa3padoTINKa.

Tabmuna 3.5 - Kareropun puckoB
Kareropus puckos [Ipumeps! puckoB
TexHonornyeckue pucku ba3za maHHBIX, KOTOpask UCIOJB3YETCS B MPOrPaMMHON CUCTEME,
He o0ecrieunBaeT 00pabOTKy 0KHIAEMOT0 00beMa TPaH3aKITUH.
[IporpaMmHbIE KOMIOHEHTHI, KOTOPbIE MCIOJB3YIOTCSI TOBTOPHO,
UMEIOT Je(QEeKThl, OrpaHUYMBAIOLIUE MX (YHKIIMOHAJIbHBIE BO3-

MO>KHOCTH
Puckn, CBSI3aHHBIC c | HeBo3moxxHo  mojmoOparb  pabOTHUKOB ¢ TpeOyeMbIM
MepPCOHAIOM podeccuoHaNbHBIM YPOBHEM.

Benymmuii pazpaboTumk 3a0607€11 B caM0O€ KPUTUUECKOE BPEMHL.
HeBo3M0kHO oprann3oBaTh HEO0X0IUMOE 00OyUCHHE epcoHaIa
OpraHu3alioOHHbIE PUCKHU B opranmsanuu, BemomnHsomen pazpadotky 110, npousomnia pe-
opraHusanus, B PpeE3yjIbTaTC YEro HN3MCHUIINCHL HNPHUOPHUTETHI B

YIIPaBIECHUH IIPOEKTOM.

@UHAHCOBBIE 3aTPYJHEHUS B OPraHU3AlMK MPHUBEIA K YMEHbIIIE-
HUIO OFO/KETa MPOEKTa

HNuctpymentanbabie pucku | [Iporpammusiii kon, renepupyembrii CASE-cpenctBamu, He 3¢-
(deKkTUBEH.

CASE-cpenctBa HEBO3MOKHO  HMHTETPUPOBATH C  JIPYTrUMU
CPEICTBaMU MOIEPKKU POEKTa

Pucku, CBSI3aHHBIE ¢ | U3menenus tpeOoBaHUI MPUBOAAT K 3HAYUTEIbHBIM TOBTOPHBIM
CUCTEMHBIMU TPEOOBAHUSIMU | TEMHBIMU TpeOOBaHUSMU paboTaM 1O NPOEKTUPOBAHUIO
CUCTEMBL.

[lepBonauanbHass HeuyeTKas (OPMYIHPOBKA MOJIH30BATEIBCKUX
TpeOOBaHUM MpHUBENa K 3HAYUTEIbHBIM U3MEHEHUSIM CHCTEMHBIX
TpeOOBaHUM, MPOSBUBIIMXCA Ha MO3JAHUX CTAAUSIX pa3pabOTKu

IPOEKTa

Pucku onenuBanus Henoonenku BpeMeHH BBITIOTHEHUS IPOEKTA.
CkopocTh BbIsIBIeHUS Je(EKTOB B CHUCTEME HIXKE paHee
3arIaHUPOBAHHOM.
Pa3smep cuctempl 3HAYUTENBHO TMPEBBIMIACT IEPBOHAYAIBHO
pacCYMTaHHBIN

AHaJIN3 PUCKOB

IIpu ananuze I KaKIOTO ONPENEICHHOTO PHUCKA MOACUYUTBHIBAECTCA BEPOSITHOCTH €T0 IPO-
SBJICHUS U yliepO, KOTOPBI OH MOXET HaHecTH. He cylecTByeT MpoCThIX METO/I0B BBIOJHEHUS
aHaJI3a PUCKOB — B 3HAUUTEJILHON MEpEe OH OCHOBAH Ha MHEHUH U ONbITE MeHemkepa. MoXHO
IIPUBECTH CIAEAYIOIIYIO KAy BEPOSITHOCTEN PUCKOB U UX MOCIEICTBUM.

BeposTHOCTE pucka CUMTAETCsl OUEHb HU3KOM, €CIIM OHA uMeeT 3HaueHue MeHnee 10%; Hus-
KoM, ecnu ee 3HadeHue oT 10 mo 25 %; cpenneit mpu 3HadeHHAX OoT 25 10 50%; BBICOKOM, eciu
3HaueHue konednercs ot 50 10 75%; odeHs BHICOKOH Ipu 3HaUeHUsIX Oomnee 75%.

Bo3MoxHBIH yiiepO OT pUCKOBBIX CUTYallMd MOKHO MOJpa3JeuTh Ha KaTacTpo(pUueCcKHid,
CEpBE3HBIN, TEPIIUMbIA U HE3HAUYUTEIIbHBIM.

Pe3ynpTaThl aHaIN3a PUCKOB JIOJDKHBI OBITH PECTABICHbI B BUJIE TAOIUIBI PUCKOB, YIOPS -
JOYEHHBIX 10 CTENEHH BO3MOXKHOro yiiep6a. B Tabn. 3.6 mpuBeaeH ymopsAO4YeHHBIH CHHCOK
PHUCKOB, OMUCAHHBIX B Ta0s. 3.5; TaM ke yKa3aHbl BEPOSITHOCTH ATUX PUCKOB. 3]I€Ch BEPOSITHOCTH



PUCKOB U CTENEHb ylepda OT HUX yKa3aHbl MPOU3BOJBHO. Ha mpakTuke mis uX omnpeaeseHus
HeoOxoauMa MmoApoOHas MH(pOpMaLus O MpoekTe, TexHosoruu coznanus 10, komanne paspa-
OOTYMKOB M O CaMOii OpraHU3aIIH.

Tabnuma 3.6 - Cniucok prucKOB MOCTIE IPOBEIACHHS UX aHATH3a

Puck BepostHocTts  Cremnens ymiepOa
@uHaHCOBBIE 3aTPyJHEHUs B oOpraHu3anmu npusesd kK Hwuskas Karactpoduueckas
YMEHBILIEHUIO OI0/DKETa MIPOEKTa

HeBo3moxkHO 10/100paTh pabOTHUKOB ¢ TpelyromuMmces Bpicokas Karactpoduueckas
podeccCHOHALHBIM YPOBHEM

Benymmii pa3pabotumk 3abojnen B camoe Kputuueckoe CpemHsis CepbesHas

BpeMs

[IporpaMMHbBIE KOMIIOHEHTBI, HCIIOJIB3YeMble MOBTOPHO, CpemHsis CepnesHas

UMEIOT e(DeKThI, OTPaHMYUBAIOIINE UX (PYHKIIMOHAIBHEIC

BO3MOKHOCTH

WN3menenuss TpeOoBaHMII MNPUBOAAT K 3HaYUTENbHBIM CpenHss CepnesHas
MTOBTOPHBIM paboTaM 1O MPOEKTUPOBAHUIO CHCTEMBI

B opranmszamum, BeimosHsAomed paspaborky I1O, Breicokas CepnesHas

MpOM30LUIa  peopraHu3alus, B  pe3ylbTaTe€  Yero
M3MEHWINCH IPUOPUTETHI B YIIPABICHUU TPOEKTOM

ba3za nmaHHBIX, KOTOpas ucHonb3yercss B mporpaMMHoi Cpennss CepbesHnas
cucteMe, He obecneunBaeT o00pabOTKY OXKHUIAEMOTO

0o0beMa TpaH3aKIun

Henoonenkn BpeMeHY BBINOJTHEHHS TPOCKTA Bricokas Cepbesnas
CASE-cpencTBa HEBO3MOKHO MHTETPUPOBATH C APYTMMH BbIcokas Tepnumas
CpeICTBaMU MOACPKKU IPOEKTa

[TepBonauansHast HeueTKas dbopmymupoBka CpenHss Tepniumas

M0JIb30BATEIbCKUX TPEOOBAHUI MPHUBENA K 3HAYUTEITbHBIM
W3MEHEHUSIM CHUCTEMHBIX TpeOOBaHUil, MPOSBUBIIMXCS Ha
MO3JHUX CTaIUAX pa3pabOTKU MPOEKTa

HeBo3moxHO opranuzoBatb HeoOxoaumoe oOyueHne CpenHsis Teprumast
nepcoHana

CkopocTh BbIsSIBICHUS Ae(DeKTOB B cucteMe Hike paHee CpemHsis Teprumast
CIUTAHUPOBAHHOM

Pasmep cucTembl 3HAUMTENLHO TMIPEBBINIACT IEPBOHA- Bbicokas Teprumast
YaJbHO PACCYUTAHHBIN

[Iporpammusblii kon, renepupyembiii CASE-cpenctBamu, Cpenusis HesnauntensHas
HedhpekTHBEH

KoHeuHo, Kak BEpOSATHOCTb PUCKOB, TaK M BO3MOKHBIN yIIepO OT HUX JOJDKHBI IlepecMar-
pUBaThCA MpPU HNOCTYIUIEHUH JOMOJIHUTENbHOW MH(OpMalu 00 3TUX pUCKaxX M [0 MEpe peaju-
3alUU MEpONpUATHH M0 yrnpaBieHuto UMHU. IlosToMy momoOHble TaOMUIBI PUCKOB JIOJDKHBI I1€-
penenbIBaThCs Ha KaKI0H UTepalyu Ipolecca ypaBiIeHHUs PUCKAMU.

ITocne mpoBeneHus aHATU3a PUCKOB ONpEAEISAIOTCS Haubojiee 3HaUMMble PUCKH, KOTOPbIE
3aT€M OTCIIEKUBAIOTCA Ha INPOTSIKEHUU BCErO CpPOKa BBIMOIHEHHs NpoekTa. OmpeneneHue 3THX
3HaYMMBbIX PUCKOB 3aBHCUT OT UX BEPOSITHOCTEH M BO3MOXKHOTO ymiepba. B obmem ciyyae Bceraa
OTCJIEKUBAIOTCS PUCKU C KaTacTpO(PUYECKMMHU IOCIEACTBUSAMH, a TaKKe PHUCKH C CEPbE3HBIM
yiiepOooM, 3Hau€HHE BEPOSATHOCTH KOTOPBIX BBIIIIE CPEJTHETO.

B HEKOTOpBIX CTaThAX PEKOMEHAYETCS ONPEAEIUTh U OTCIEKMUBATh "10 BepXHUX" pUCKOB,
HO 3TO He Bcerjza oOOCHOBaHHAas pekoMeHaanus. KolmdecTBO PHCKOB, KOTOpbIE HEOOXOIUMO
OTCJIEKUBATh, 3aBUCUT OT KOHKPETHOTO IMPOEKTa. JTO MOMKET ObITh HATh PUCKOB, a MOXKET —
nATHaAuaTs. Ho, KOHEYHO, KOJIMYECTBO PUCKOB, N0 KOTOPHIM MPOBOJUTCS MOHUTOPHHT, JOJKHO
ObITh 0003puUMBIM. boJbIIOE  KOJNIMYECTBO OTCIIEKHBAEMBIX PUCKOB TOTPEOYeT OrpOMHOIO
KoJMyecTBa cobupaemoil mHdpopmanuu. M3 crnucka pHUCKOB, MpeICTaBIEHHBIX B Tabn. 3.6, i



MOHHUTOpPHUHTA CJEIyeT OTOOpaTh T€ PUCKH, KOTOPHIE MOTYT MPHBECTH K KAaTaCTPOPHUUYECKUM H
CEpbE3HBIM NOCIIEACTBUSIM JIJIS BAILIETO MTPOEKTA.

[InanupoBaHue pUCKOB

[InanupoBaHue 3aKiIHOYAETCS B ONPEACICHUM CTPATErMM YIPaBICHUS KaXKIbIM 3HAYUMBIM
PUCKOM, OTOOpAHHBIM JIi MOHMTOpPWHIrA IOCIE aHalW3a PHCKOB. 3/1€Ch TaKXKe HE CYIIECTBYET
OOIIETIPUHSATHIX MTOJAX0JIOB JUTSI Pa3pabOTKH TaKUX CTPATETHi — MHOTOE OCHOBBIBaeTCS Ha "dyThe"
U OmbITE MEHeKepa mnpoekta. B Tabm. 3.7 moka3aHbl BO3MOXKHBIE CTPATErMH YIPABICHUS

OCHOBHBIMH PUCKaMH, IPUBEACHHBIMU B Ta01. 3.6.
Tabmuua 3.7 - CtpaTeruu yrpaBJieHUs] pUCKAMU

HEKBaJIM(ULIHPOBAHHOTO
nepcoHasna

Puck Crparerus

®unaHcoBble 1poOsieMbl | [loAroToBUTh KpaTkuil JOKYMEHT sl PYKOBOJICTBA OpraHM3allUH,

OpraHu3aiuu MOKAa3bIBAIOUINIl Ba)XXHOCTh JAHHOTO MPOEKTa I JIOCTH)KEHUS
(UHAHCOBBIX LIEeJeH OpraHnu3aluu

ITpoGnemsl [Ipenynpenuts 3aka3uMka O NOTEHUUAIBHBIX TPYAHOCTSIX U

BO3MOJKHOW 3aJiep)KKe IPOEKTa, PAacCMOTPETh BONPOC O MOKYIKE
KOMIIOHCHTOB CUCTEMBbI

bonesnn nepconana

PeopranuzoBate paboTy KOMaHAbI pa3pabOTUYMKOB TakuM oOpa3om,

YTOOBI 00513aHHOCTH U paboTa YJIEHOB KOMAaH]Ibl MEPEKPHIBATIU JPYT
Jpyra, BCIEACTBHE ITOTO Pa3pabdOTYMKH OydyT 3HATH W MOHUMATh
3a]1auM, BBITIOJHIEMBIE PYTUMH COTPYIHUKAMU

3aMEHUTh TMOTEHIMAIBHO Je(PEeKTHBIE CHUCTEMHBICE KOMIIOHEHTHI
MTOKYITHBIMU KOMITOHEHTaMH, TAPAHTHPYIOIIUMHU Ka4eCTBO PabOTEHI
[MombITathest  ompenenuth  TpeOOBaHWS, HaWOOJEe  BEPOSITHO
HO/IBEp)KEHHbIE U3MEHEHHSIM; B CTPYKTYPE CHCTEMBI HE OTOOpaKkaTh
JETANHHYIO HH()OPMAITHIO

JlebekTHBIE CHCTEMHBIS
KOMITOHEHTHI
W3menenus TpeboBaHui

Peoprannzanus [ToaroToBUTH KpaTKHil AOKYMEHT Uil PYKOBOJICTBA KOMIIAHUH,
KOMITaHUU- MOKA3bIBAIOUINIl BaXXHOCTh JAHHOTO MPOEKTa I JOCTHKEHUS
pazpaboTunka (UHAHCOBBIX I1eJIeH KOMITAHUH

Henocrarounas PaccmoTpeTh BO3MOXKHOCTB TTOKYIIKH 00JI€€ MPOU3BOIUTEIHLHOM 0a3bI
MIPOU3BOIUTEIBHOCTD JTAHHBIX

0a3bl JaHHBIX

Henoonenku  Bpemenu | PaccmMoTpeTs Bompoc 0 TOKYIKE CHCTEMHBIX KOMIIOHEHTOB,
BBITIOJIHEHUS TIPOEKTA UCCIIEIOBATh BO3MOYHOCTh MCIOJIb30BaHUS reHeparopa

IPOrPaMMHOTO KOJa

CyiiecTByeT TpU KaTerOpUu CTpaTeruii yrnpaBiieHUs] pUCKaAMH.

1. Ctpaterun npenotBpaiieHusi puckoB. COrNIaCHO 3THM CTPaTerusM CleoyeT MPOBOIUTH
MEpPONPUATHS, CHUXKAIOLIME BEPOSATHOCTh IPOSBICHUS PHUCKOB. IIpumMepoM MOXKET CIyKUTh
CTpaTerusi UCKJIIOYEHUsI NOTCHIMATIBHO 1e(EKTHBIX KOMIIOHEHTOB, OIIMCaHHas B Tabi. 3.7.

2. MuHuMU3alMoHHbIe cTparerud. HampapiieHsl Ha yMeHbIIEHHE BO3MOXHOIO yiepba oT
puckoB. IIpuMepom CIyXHUT cTpaTerus yMeHblLIeHHs yuiep6a OT O0JIE3HH 4YJICHOB KOMaH bl
pa3paboTUYuKOB (CM. Tabm. 7).

3. [InanupoBanue "aBapuitHpIX" cutyaruii. CoryiacHO 3TUM CTpaTerusM He0OX0MMO UMETh
IUIaH MEPONPUATUH, KOTOPBIE CIEAYET BBINOJIHUTH B CIIydae IPOSIBJICHUS PUCKOBOM cuTyauuu. B
Tabn. 3.7 3TO cTparerus MoBeieHUs NPU BO3HUKHOBEHUH (PMHAHCOBBIX MpoOJIeM y OpraHHU3aluu-
pa3paboTymKa.

MOHHMTOPHHI PHCKOB

MOHUTOPUHT PHCKOB 3aKJIIOYAETCS B PEryISIiPHOM IepecueTe BEpOSTHOCTEH pPUCKOB WU
yiiep6a, KOTOPBI OHU MOT'YT HaHecTH. J{J1s 3Toro HeoOX0AUMO MOCTOSTHHO OTCIIEKHUBATh (DAKTOPBI,
KOTOpPBIE BIUSIOT Ha BEPOSITHOCTh PUCKOB M BO3MOXHBIHN yiiep6. ITH (aKTOpbl 3aBUCAT OT THUIIOB
pucka. B tabn. 8 npuBeneHb! NpU3HAKU, KOTOPBIE IOMOTAIOT ONPEACTUTh TUIl PUCKA.

Tabnuua 3.8 - [Ipu3Haku puckoB



Tun pucka IIpusnaku
Texnosornueckue 3anepKKM B TIOCTaBKe OOOpPYIOBAaHMS WM MPOTPAMMHBIX CPEJICTB
pUCKHU noasiepKku nporecca coznanus [10, MHorounciaeHHble JOKYMEHTH-

POBAHHBIC TCXHOJIOTUYCCKUC ITPO OJIeMEBI

Pucku, cBs3aHHBIC

Huzkoe MOpPAJIBHOC COCTOAHHEC ICpPCOHAJIA, HATAHYTBIC OTHOIICHUA

HEPCOHAIOM MEXy WICHAMH KOMaHIbI pa3pabOoTUYMKOB, HU3KOE Ka4eCTBO BBIIIOJI-
HEHHOH paboThI

Opranu3anuoHHbIe PasroBopsl cpeanM mepcoHala O TIACCUBHOCTH M HEAOCTATOYHOU

PHUCKH KOMIIETEHTHOCTH BBICHIETO PYKOBOJICTBA OPraHU3alluU

WucTpymMeHTanbHBIC Hexxenanne pa3pabOTUMKOB HCIIOJIB30BaTh MPOTPAMMHBIE CpEICTBA

pUCKHU MOIIEP>KKH, HeonoOpuTenbHble 0T36IBEI 0 CASE-cpencTBax, 3ampocs

Ha 060Jiee MOIIHbIE HHCTPYMEHTAJIbHBIE CPEACTBA

Pucku, cBszannsle c | HeoOxoauMocTh mepecMOTpa MHOTMX CHUCTEMHBIX TpeOOBaHMIA,
CUCTEMHBIMU HEJ0BOJBLCTBO 3aKka3zuuka [10

TpeOOBaHUAMHU
Pucku onenuBanus

N3menenust rpaguka paboT, MHOTOYMCIIEHHBIE OTYETHl O HApYIICHUH
rpaduka pabot

MOHI/ITOpI/IHF PHUCKOB OOJDKCH OBITH HEMIPEPBIBHBIM ITPOLECCOM, OTCICKHUBAIOIIVM XO BBI-
ITOJTHEHUSI MEPOIIPUATHI IO YIPABICHUIO PUCKAMH, MPU ITOM KaXJbli OCHOBHOW PHCK JIOJKEH
paccMaTpUBaThHCS OTACIBHO.

6. YAEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUIIINHBI

6.1. IlepeyeHb OCHOBHO¥ M JIONOJHUTEILHOI JJUTEPATYPbI, HEOOXOAUMO¥ 1151
OCBOEHMS THCIUIIHHBI

6.1.1. IlepeyeHb OCHOBHOIi JIUTEPATYPHI

1. AaucumoB, A.A. MeHemxkMeHT B chepe nHPOpMaMOHHON 0€30MMacHOCTH : KypC JICKITUI
/ A.A. AaucumoB. - M. : UntepHet-YHauBepcuteT Mabopmarmonnsix Texnonorui, 2009. - 176 c. -
(OcHoBbl mHpOpMaMOHHBIX TexHoJoTHH). - ISBN 9778-5-9963-0237-6 ; To ke [DIeKTpOHHBII
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=232981.

2. ndopManioHHbI MEHEIKMEHT : ydeOHoe mocobue / moxa pen. E.H. bapukaes, I'.I'.
Yapaes. - M. : IOnutu-/ana, 2012. - 360 c. - ISBN 978-5-238-02328-1 ; To xe [DneKTpoHHBIN
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=119528.

6.1.2. [lepevyeHb 10NOJHUTEIHLHOI JTUTEPATYPHI

1 Kynemos, A. B. KoHTpakTel U BHEUIHETOpProBas JOKyMeHTamus : yueb. mocobue /
A.B. Kynemos, JLA. XKenrosa, O.B. Illumkuna. - CII6. : Tpouukuii moct, 2012. - 256 c. :
wi. - Ha yueGnuke rpud: Jomn. YMO. - Ilpun.: ¢. 211-256. - bubauorp.: c. 208-210. - ISBN 978-5-
4377-0002-0;

2 ApycramoB, 3. A. DBHemHesKOHOMHYECKas JESITEIbHOCTb : y4deOHuk / D.A.
ApycramoB, P.C. Angpeea. - M. : KHOPYC, 2011. - 168 <c¢. - (Cpennee
npodeccuoHanbHoe obpaszoBanue). -Ilpun.: c. 158-165. - bubnuorp.: c. 146-147. - ISBN 978-5-
406-01065-5.

6.2. [lepeyennb y4eOHO-MeTOAUYECKOT0 0O0ecniedeHUsI CAMOCTOATEIbHOI PadoThl
o0y4arommxcs 0 JMCHHILIMHE

1. Metoaudeckue YKa3aHUuA 110 BBIIOJHCHUIO TMIPAKTHYCCKUX pa60T 10  JUCHUIIINHE
«HpOCKTHLIfI MCHEI’KMCHT B PCIICHUU WHXXCHCPHBIX 33129,

2. Meroaudeckue PECKOMCHIAAIUN [JIA CTYACHTOB o opraHu3anuun CaMOCTOSTEIbHOM
pa6OTLI IO JUCHHUITIIIMHE ((HpOeKTHBII\/'I MCHC/I’KMCHT B PCIICHUHN WHKCHCPHBIX 3a1a9».


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

6.3. Ilepeuenn pecypcoB HHGOPMALHOHHO-TEIEKOMMYHUKANIMOHHOH ceTn UHTepHeT,
HEeO0XO0IMMBIX /1JI51 OCBOEHHS M CUMILTHHbBI

HNuTepHeT-pecypcebl:

1. https://www.tks.ru/ - poccuiickuii TaMOKEHHBII HHPOPMAIIMOHHBIN TTIOPTAJL.

2. http://www.ved.gov.ru/ - moprasi BHEIIHEAKOHOMHYECKON MH(POPMAIIH.

DNEeKTPOHHBIC OMOIUOTEUHBIC CHCTEMBI:

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

4. http://www.iprbookshop.ru/ - DnekTponnas OubIMOTEYHAS CUCTEMA.

5. https://elibrary.ru — nayunas snexkTpoHHast OHOIMOTEKA

[IpodeccronanbHbie 6a3bl JaHHBIX

6. http://www.customs.ru — opunmanbHbiil caiit deaepaabHOI TaMOKEHHOH CiTy)Obl PO
7. http://leconomy.gov.ru - opunuanbHelii caliT MUHHCTEPCTBA SKOHOMUYECKOTO Pa3BUTHS



	Введение
	1. Цель и задачи изучения дисциплины
	2. Темы самостоятельной работы
	3. Технологическая карта самостоятельной работы обучающегося
	4. Рекомендации для самоподготовки
	4.1 Подготовка к лекциям. Самостоятельное изучение литературы
	4.2 Подготовка к практическим работам
	4.3 Подготовка к выполнению самостоятельной работы

	5. Теоретический материал
	Введение в проектный менеджмент. Методы и средства проектного менеджмента инженерных решений
	Разработка требований
	Формирование и анализ требований
	Опорные точки зрения
	Аттестация требований

	Технологии управления жизненным циклом инженерных проектов
	Общие сведения об объектном моделировании
	Унифицированный язык объектно-ориентированного моделирования
	Диаграммы вариантов использования
	Связи  между  вариантами  использования  и  действующими лицами
	Диаграммы  взаимодействия (interaction diagrams)
	Диаграмма последовательности (sequence diagrams)
	Диаграммы классов. Общие сведения

	Методология проектного менеджмента инженерных решений
	Процесс управления разработкой программного обеспечения
	Планирование проекта разработки программного обеспечения
	Общие сведения о требованиях к информационным системам
	Первые шаги по разработке требований к информационным системам - анализ осуществимости

	Методы управления качеством инженерных проектов
	Планирование проекта
	Контрольные отметки этапов работ
	График работ
	Требования к ПО
	Диаграммы процессов и временные диаграммы
	Временные и сетевые диаграммы
	Управление рисками
	Определение рисков
	Анализ рисков
	Мониторинг рисков

	6. Учебно-методическое и информационное обеспечение дисциплины
	6.1. Перечень основной и дополнительной литературы, необходимой для освоения дисциплины
	6.1.1. Перечень основной литературы
	6.1.2. Перечень дополнительной литературы

	6.2. Перечень учебно-методического обеспечения самостоятельной работы обучающихся по дисциплине
	6.3. Перечень ресурсов информационно-телекоммуникационной сети Интернет, необходимых для освоения дисциплины


		2021-08-31T12:02:32+0300
	Шебзухова Татьяна Александровна




