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BBEJIEHHME

Mertoauyeckue pEeKOMEHIAIMM  COJEp)KaT TMEepeYeHb TEeM C BOMpOcaMH  JUis
CaMOCTOSITEJIBHOM  IIpopaOOTKM, IiepeueHb JabOpaTOpHbIX paboT ¢ BONpOCaMM  AJIA
CaMOCTOSTEIILHOU TPOPaOOTKH.

Metoauyeckne ykazaHUsl TMOCBSIIEHBI Kypcy «OCHOBBI TPOEKTHOW JAEATEIBHOCTH.
VYHpaBiasTh JIOIBMHU CIOXKHO. YHIPaBIATh JIOABMH S((EKTUBHO — HEHMMOBEPHO CIIOXKHO.
[TosTomMy MBI H300peTaeM M CMEIIMBAaEM pa3Hble MNPAKTUKH, aJTOPUTMBI U TEXHOJOTHH
KOHTPOJIS, OIEHKH pe3ylbTaTOB Tpyda. llepexoauM OT yCTapeBIIMX METOIUK K HOBBIM,
cTapaeMcsi y4eCTh BCE HIOAQHCHI M PHCKH, TPATHM BPEMs M PECYpChl Ha IUITAHUPOBAHUE BMECTO
paboTHI IO HAKaTaHHOM.

W3 MHOXeECTBa METOMOJIOTHI HY)KHA OJIHA ONTHMaJbHAs W HACTPOSHHAs JIMYHO TOJ HAC
u Ham TpoekT. OMHO [eNo BBHITIONHATH IIA0JIOHHBIE 3aJadd CTPOTO IO CKPHUIITaM M3 KHHTH,
JIpyroe — METOJOM Mpo0 | OMMOOK BHIPA0ATHIBATH CBOM CIIEIUAIBHBIE WHCTPYMEHTHI IS
ydera MpHopuTeToB Kommanuu. [ToaTomy npoektHblit MeHemkMeHT (PM), To ecTh MEeTOI0JI0THs
yIpaBJICHUs] KOMIAHHWEH C JeJeHHeM Bceil pabOThl Ha MPOEKTHI, CTAHOBHUTCS MOIYJISPHBIM
BO BCEX OTPACIIAX.

MHorre KOMIaHHHU TOJBKO Ceidac MepexosaT OT KJIACCHUYECKOH (0TpaboTaHHAas, 4acTo
OropoKpaThdeckasi ~ cXeMa) K MPOeKTHOM (Kakaash  3ajadya  OTACIbHO,  JIeJICTMPOBAHUE
OTBETCTBEHHOCTH) MOJICIH ynpaBieHus. OOmuii MEHEDKMEHT TSl TIPEATTPHHAMATENS CBOTUIICS
K TOMy, 4YTO €CTh PYKOBOJIWTENb W WCIOJIHHUTENb 3ada4yd. JMCIUIUIMHA B3aWMOJCHCTBUS
3aBHCelia OT TOTO, KaK MpomnucaHo B maodioHe. 111adioH xe Obu1 BOUT B pa3yMbl BCEX OJJMHAKOBO
net stak 20-30 Hazaza. Tonbko 3TOT M1a0NI0H YK€ HE MPUMEHUTH K HOBBIM YCIIOBUSIMH MHPOBOTO
PBIHKA.

Hcropuueckn Bce Ha4aIoCh € TOTO, YTO B MEpUOJ NepecTpoiku 90-X ToI0B caMa JIOTHKa
BeleHUs Ow3Heca Oblla HapylleHa HACTOJIBKO, YTO TOMBITKA IOCTPOUTH HOBYIO pPabouyro
KOHLIETIIUIO YIIPABJICHHS B MIJUICHUYM CO3JaJId TEPMHUH «KOMITAHUS-0JAHOAHEBKaY. KoHuenuuu
TaKMX KOMITaHUH MPOBEPSUIMCHh HA MPOYHOCTh U TOJBKO ofHa u3 10 kommaHuii cyiiecTBOBajia
oompme monyroga B 2000-x. [lapamiensHO OCTaBaIMCh MHOTOJIETHHUE  TPEANPHUATHSA,
KapAMHAJIBHO MEHSSICh KaXK]IbIe JIET 5 4TOObI BBDKUTH B TIEPUO/I IEPEMEH.

B 2010-x nHpOpMaMOHHBIN B3pBIB MHTEPHETA CACNA JOCTYITHOW BCIO Pa3pO3HEHHYIO
06a3y HapaOOTOK EBPONEIHCKOro W aMepUKaHCKOro Ou3Heca. W3 TOHH MOJIE3HON U MYCOPHOU
nH(OPMALIUK BPOJIE «YTO TAaKOE YIpaBJICHUE NMPOECKTAMH M COBPEMEHHBIM MEHEKMEHT), «KaK
pacnpenensats  OOS3aHHOCTH,  NPAaBUIBHO  MpPEAYrajaplBaTh U COKpallaTh  PHUCKU»
MpeANpUHUMATEd 10 CUX TOp BbIOMPAIOT KPYMUIBI 3HAHWW, MNPUMEHUMBIX HMEHHO
B UX KOMITAHUSIX.

Ceifyac MBI ClIeTUM B HOBOCTSIX KaK MPUOBLIbHBIE KOPIOPALMU PACTYT W pacmlalaroTcs
Ha MOJIpa3AeNeHUs], OKYAIOTCs U MEPEKUBAIOT CTPYKTYpPHBIE CHUSHHUS. 3a KOKIbIM aKTOM
KYIUTA-TIPOJIAXKH OTJIeNIa KPOETCs CIOKHAsL CeTh MPOEKTOB (TaHKEThI, MPUIIOKEHUS, PACIIUPEHUS
Uis Opay3epoB), CBA3aHHBIX M0 pa3HBIM KpUTepusiM. Korja MeEHSIOTCS KPUTEPUH, MEHSETCs
JieTIeHUe MPOEKTOB Ha rpynmnbl. VIMEHHO M3MEHeHue TpYNIHUpOBKU U cooOmaror Ham B CMU.
BHyTpH ke KOMITaHUM MTPOJ0IIKAIOT paboTaTh, a MPOEKTHI BEAYTCS HEMPEPHIBHO.

IT project management (PM) — »5To IUCHHMIUIMHA, YTO OOBEOMHSET MPOLEAYPHI,
IPUHLUIBI U OJIUTHKY BeJleHus Ou3Heca. OHa pyKOBOJIUT MPOEKTOM OT pa3pabOTKU KOHLIETIIUH
710 3aBEPILIEHUS TPOEKTA.

OOmuit  (QyHKUMOHANBHBINA) U MPOEKTHBIM MEHEHKMEHT OTJIWYaeTcs TeM, YTO
(YHKIIMOHATBHBIM MEHEHKMEHT cTabuieH. Ero menb: moanep aTh U IPUYMHOXKHUTH KadCTBO U
3QPEeKTUBHOCTh MPOrpaMMHOr0 MpoaykTa. EcTtb oTpaGoTanHHbIii 11a0N0H, OH paboTaeT
MOCTOSIHHO. IIpOeKTHBIN MeHePKMEHT U3MEeHUUB. Llenb MPOeKTHOrOo MEHEIKMEHTA: IOCTUTHYTh
pe3ynbTraTa J1t000ii 1eHoH, yauThiBasi, uto ecth deadline.



[IpuunHoit mepexona ot oOmiero MeHeKMEHTa K PM  wamie napyrux CTaHOBHTCS
HA/IGKHOCTh — BMECTO OTHOCHTEIBHON aOCTPaKTHOM MEPCHEKTHBBI K MpecKa3yeMbIM
pe3ynbTaram.

Mexnynapoanass ~ Acconuauust — Ympasinenus — IIpoexkramun  (IPMA)  mposena
UCCIIEIOBAHUE, TIO Pe3ylIbTaTaM KOTOPOTO HOBBIM TOJXOJ COKOHOMHUT Bam okoiio 20-30%
BpeMenu u 15-20% pecypcos.

Yem otmmuarorcs Wupopmanmonnsie TexHonmoruu ot npyrux otpacneit? Cyns no UT-
dopymam, 3aBHCHMOCTBIO TPOTPAMMHUCTOB OT raJUKETOB, JOPOTOTO ChIpa U BO3MOKHOCTHU
noexaTb Ha banu. BuprtyanpHOCTbIO Bcell paOOTBl U €€ pe3yibTaTOB, HEBO3MOXKHOCTBIO
UCIIOJIb30BAHUSl TpPOrpaMMbl 0€3 3JeKTpudecTBa B ropoje. BaxnHocTbio s Oyaymux
IIOKOJICHUH BCEX HAy4YHBIX JOCTH)KEHUM, YTO BO3MOXHBI TOJIBKO OJlarojapsi KOMIIbIOTEPHBIM
WHHOBAIUSM.

B crpouTenscTBE pe3ynbTar CTATUYHBIN, B IPOJYKTOBOW HMHIYCTPUU — HCYEPIIAEMBIH,
a IporpamMMbl U BUPTYaJIbHbIH MUP — OECKOHEUHBIN JUHAMHUYHBIA pecypc, 3aBUCALINI TOJIBKO
OT HaJIMYMs MHCTpyMEHTa JocTyna (ramxera u cetu). Ilostomy pa3paboTka KOMMBIOTEPHBIX
TEXHOJIOTUH 00s513aHa ObITh MPOJYMAHHON U IPABWILHOM M3HAYAIBHO.

Vnopasnenne WT-npoekTamu BKJIIOYAeT B cedsl KypHpYIOIIME 33Jayd IO YCTaHOBKE
000pyI0OBaHUST W MOJIEPHHU3AIMUA CETH, pa3pabOTKe MPOrpaMMHOTO OOEeCredYeHus, CO3AaHHI0
BUPTYaJIbHOU cpenbl U 00JIayHbIM BBIYMCIIEHUSIM, CUCTEMaM YIpaBJeHUS JaHHBIMU U OM3HEC-
aHaJIUTHKE, BHepeHue apyrux UT-ycmyr.

B IT npoexTHBIN MEHEIKMEHT MOXKET UATH MO TPEM KU3HEHHBIM LIUKJIaM ITPOEKTA!

1. IlporHosupyembrii, oH ke waterfall. Tpagummonnsii  moaxon, maxe B 2010-x
MIPUMEHSETCS Ha MOPAJOK Jae Apyrux. [losTanHblil IMHENHBIN aITOPUTM.

2. Utepannonnsrii. COBpEMEHHBIM  MMOJX0Jl, B KOTOPOM pacimupeHue ¢GyHKIIMOHAIA
pa3pabaTbIBa€MOr0 IPOTrPaMMHOIO OOECIEUYEHHs C KaXJbIM HOBBIM BBITYCKOM B PaMKax
IIPOEKTA.

3. AnantuBHbIA. Agile, Scrum u npyrue Metossl. Llenn koMmanuu u CTpaTerus pa3BUTHS
MOKET MEHATBHCS HE3aBUCHUMO OT IIEPBOHAYAIILHOTO IJIaHa.

1. IEJIb U 3AJAYU U3YYEHUSA JUCLHUIIJINHbBI

Lenbto ocBoeHHst AUCHUIUIAHBI «OCHOBBI TIPOCKTHON  JESITEIBHOCTH»  SIBISICTCS
dbopmupoBanre Habopa npodeccHOHaTbHBIX KOMIIETCHIIMH Oyaymiero OakajaBpa IO
HarpasiieHuto noarotoBku 09.03.02 «MubopmanimoHHbIe CHCTEMBI M TEXHOJIOTUH.

3a1aun OCBOCHUS JUCIMILIUHBI: M3YYCHUE OCHOB MPOCKTHOHN NESATEITBHOCTH, OCBOCHHE
METOJIOB U HHCTPYMEHTOB IMPOCKTHOM JESITEIbHOCTH.

2. TEMBI CAMOCTOSATEJBbHOMN PABOTHI

Ne TeMBI HaumenoBanue tem JUCHUIIIIMHBI, UX KPATKOC COACPIKAHUC OObeMm
4aCoB

3 cemecTp

Pa3nen 1. BBegeHne B NIPOEKTHYIO IeATEIbHOCTH

1 Tema 1. Metoabl U cpeacTBa NPOEeKTHOH JesiTenbHOCTH B chepe IT 10

2 Tema 2. TexHonOrMM yIpaBiIeHUS KU3HEHHBIM LIUKIOM 10
MH(POPMAIIMOHHBIX CHCTEM

Pazgen 2. TexHo10ruM NPOEKTHOM /1eSITEILHOCTH

5 Tewma 5. TexHONOTHY yrIpaBICHUU MIPOCKTAMH 20,5




Hroro 3a 3 cemecTp

40,5

Hroro

40,5

3. TEXHOJIOTUYECKAS KAPTA CAMOCTOSATEJBLHOM PABOTHI

OBYYAIOUIEI'OCH
Uroroseiit | Cpencrsa O06beM yacoB, B TOM YHUCIIE
Ko B POTYKT u
bl U
peann3yeMbIx NEeATeTbHOCTH Ciﬁi;ﬁ;ﬂ TGXEEIHOF CpC KO:;??;HCM Beero
KOMITETCHIIN I CTYJICHTOB paboThl OLICHKHU ngeno aBaT
ernemM
VK-1, YK-2 IToxroroBka k | Koncnexr | CobGeceno | 1,215 0,135 1,35
JICKITUSM BaHUC
VK-1, YK-2 Camocrositenbe | Koncnekr Cobeceno | 27,945 3,105 31,05
oe  ¥3ydeHue BaHWC
JIATEPATyphl TIO
TeMaMm 1,2,5
VK-1, VK-2 [MogroroBka k| UnmuBuay | Otuer 7,29 0,81 8,1
71a00paTOPHBIM | aJTBHOE MMCbMEHH
pabotam 3a1aHne 1317}
Uroro | 36,45 4,05 40,5
4. PEKOMEHJAIIUU AJIS1 CAMOIIOATIOTOBKHA
4.1 lloaroroBka K JekuuaM. CamocTosiTeIbHOE U3YUeHHe JTUTEPATYPbI
Tema 1. MeToabl U cpeacTBa NMPOEKTHOM JesATeIbHOCTH B chepe |IT
ba3oBblii ypoBeHb
1. PaGounii nmpoekT nH(GOPMAITMOHHOM CUCTEeMBI. J(MCIMIUIMHA 0053aTEIbCTB.
2. Texanueckuii MpoeKT HHOOPMAITMOHHOW CHCTEMBI
3. YmpaBiieHue nNpoeKToM HH(POPMAIIMOHHONW CUCTEMBI
4. KanengapHslii miaH pa3paboTku MHGOPMAIMOHHON CHUCTEMBI.
5. [lonsTre apxXuTeKTyphl HHPOPMAITMOHHOM CHCTEMBI
6. OTKpBITas apXUTEKTypa HHPOPMAITUOHHBIX CUCTEM
7. CucTeMHas MH)KCHEPHS: TOUKA 3pEHUS M XapaKTEPUCTUKU TOUYEK 3PEHUS
8. MHOKeCTBEHHOCTh TOUEK 3pEHUs IpU pa3padoTke HHPOPMAITMOHHON CHCTEMBI
9. Xapakrepuctuku UH(HOPMALMOHHON CUCTEMBI. IHTepaKTUBHOCTB, usability
10. IIpumeHeHE HHCTPYMEHTOB MOAETUPOBaHUS HH(HOPMAITMOHHBIX CUCTEM.
IHoBbIIEHHBIN YPOBEHD
1. IlpumMeHeHne HWHCTPYMEHTOB pa3pabOTKU HMHPOPMAIMOHHBIX CHUCTEM.  SI3BIK

IPOrpaMMHpPOBaHUs, OIOK-CXeMa, TOKYMEHTHPOBAHUE, CPEJICTBA pa3pabOTKH alropuTMHUYECKas,
3¢ hEKTUBHOCTD ANTOPUTMA
2. YrpasieHnue TpeOOBaHUAMHU K MH(POPMAILIMOHHON crcTeMe
3. Bugpl TpeGoBanuii kK MH(POPMALMOHHOW cucTteMe: (YHKIHMOHAJIbHBIE TpeOOBaHuS,
He(YHKIIMOHATLHBIE TPEOOBAHMUSI.
4. CpoiictBa TpeOoBaHMN K MH()OPMAITMOHHON CHUCTEME: ICHOCTh M HEJIBYCMBICIEHHOCTb,
MOJIHOTA U HEMPOTUBOPEYMBOCTb, HEOOXOJUMBIH YPOBEHb JETANU3AIMH, MPOCIEKUBAEMOCTbD,
TECTUPYEMOCTh U MIPOBEPSIEMOCTh, MOAUDUIIUPYEMOCTb.




5. @opmanuzanusa TpeboBanuii K uH(pOpManmuoHHOW cucteme. Luka paboTel ¢
TpeOOBaHUSMU

6. [ToHsaTHEe KOHPUTYPAIIMOHHOTO YIPABICHUS MPOSKTOM HH(POPMALIMOHHON CUCTEMBI

7. YrpasieHnue BepcusiMi HHPOPMAIMOHHOM cucteMbl. [loHsTHe "BeTKU" poeKTa

8. Ympasienue cOopkamMu npH pa3padoTke HHPOPMAITMOHHOW CHCTEMBI

9. CpencrBa BEpCHOHHOTO KOHTPOJISI HH(POPMAIIMOHHOHN CHCTEMBI

10. Enuannsl koHpurypanuonHoro ynpasinenus. [Torstue baseline.

Tema 2. TexHo10ruu ynpapJjieHHs )KU3HEHHBIM HUKJI0M HHGOPMAIMOHHBIX CHCTEM
Ba3oBblii ypoBeHb

. [IpuHIMNIBI BepUUKAIMKA U TECTUPOBAHUS
. Bepudukanus u Banuaanus nporpaMMHBIX IPOTYKTOB
. [lonsiTHe TecTUPOBaHUS IPOTPAMMHBIX CPEJCTB
. Metoip1 Bepupukanuyu 00beKTHO-OPUEHTHPOBAHHBIX ITPOrPaMM
. KauecTBO M Haze)KHOCTH MPOrPaMMHOTO OOecTieueHus
. [Ipodunu OTKpHITHIX HHPOPMALIMOHHBIX CUCTEM
. OYHKIMOHAJIBHBIE M TEXHOJOTMYECKHE CTaHJAApThl pa3pabOTKU MPOTPaMMHBIX
KOMILJIEKCOB

8. [TpuHIUIIBI OpraHU3aKuy TPOSKTUPOBAHUS U TIPOTPAMMHBIX KOMILIEKCOB

9. 3amaum obecrieueHusT Ka4ecTBa MPOTrPaMMHBIX KOMITOHEHTOB

10. Metobl rccieIOBaHUS KauecTBa MPOTPAMMHBIX KOMITOHEHTOB

IloBbIlIEHHBI YPOBEHD

. OYHKIMOHAJIBHBIE U TEXHOJOTHYECKHE TPEOOBAaHUS K IPOrPaMMHBIM KOMILJIEKCaM
. ApxuTeKTypa NpOorpaMMHBIX KOMIUIEKCOB AJs1 UH(OpMaTU3aLUU IPEAPUATHH,
. CranaapThl IPOEKTUPOBAHMSI IPOIPAMMHOTO 00eCIIeYeHUs
. CtanaapTel pa3pabOTKH MPOTPAMMHOTO 00€CTICUCHUS
. Metozipl pa3paboTKy IPOrpaMMHBIX KOMIUIEKCOB /ISl pEIIEHHs] IPUKIAHbIX 3a7a4
. MeToibl OLIEHKH CII0KHOCTU JIFTOPUTMOB U IIPOTPaMM
. Metozpl TeCTHPOBaHUS U JOKYMEHTHPOBAHHS IPOrPaMMHBIX KOMIIJIEKCOB
. OcHOBHBIE cOCTaBHbIE MH()OPMAIIMOHHON CHCTEMBI U UX XapaKTepUCTHKA.
. MHOTrOypOoBHEBasi apXUTEKTypa HHYOPMALIUOHHBIX CUCTEM

10. MogenupoBaHue CTPYKTypbl HMH(OPMALMOHHBIX CUCTEM, BHUABI MOJAEIEH, HX
Ha3HayeHue

~NOoO ok, wWwN

O©CoO~NO U WNPEF

Tema 5. TexHoI0rMH yHpaBJIeHHH MPOEKTAMH
ba3oBblii ypoBeHb
1 3agaun obecrieueHuss HaISKHOCTU IIPOIPAMMHBIX KOMIIOHEHTOB
2. Metoibl UcCleI0BaHUS HAJIGKHOCTH IPOIPAMMHBIX KOMIIOHEHTOB
3. DKOHOMHUKO-IIPAaBOBbIE OCHOBBI pa3pabOTKH MTPOrPaMMHBIX POIYKTOB
4. OOBEKTHO-OPUEHTHPOBAHHOE MOJICIMPOBAaHKE,  JUarpaMMbl  BapUaHTOB
UCIOJIb30BAHUS.
5. MHorononb30Barenbckas HH(GOpPMaLMOHHAs cHCTEMa C  paclpelesieHHOW 0a3oif
JAHHBIX
6. Pabounii mpoekt nHpopManmoHHOH cucTeMsl. JlucumninHa 0043aTenbCTB.
7. TexHUueCcKUil MpoeKT MHPOPMAITMOHHON CHCTEMBI
8. YnpasieHue npoekToM HH(GOPMAIIMOHHOMN CUCTEMBI
9. KanennapHslii miiaH pa3paboTku MH(MOPMAITMOHHONW CHCTEMBI.
10. ITonsATHE apXUTEKTYpPBl HHHOPMAITMOHHON CHCTEMBbI
IToBBINIEHHBIH YPOBEHD
1. MeTpuku KadecTBa MPOrpaMMHOTO 00ecTIedeHUs
2. CranziapTHBIN METO OLICHKU 3HAYEeHUI MoKa3aTenei kauecTa
3. Ynpasnenue kauectsom 10
4. OnTuMU3anIus 1 peMHXUHUPHHT



5. THHOBAIIMOHHBIE POEKTHI.

6. TectupoBanue HHPOPMALIMOHHON CUCTEMBI

7. CranmapTuzanus KauecTBa MH(QOPMAITMOHHBIX CHCTEM

8. Metonbl obecnieueHus KauecTBa WH(OPMAIIMOHHBIX CHCTEM

9. [lonsATHE TeCTHPOBAaHUS MH(POPMALMOHHONW CHUCTEMBI. TecTupoBaHHE YEPHOTO SIIHKA.
TectupoBanue 6e0OTO AMIMKA

10. MHCTpYMEHTHI TeCTHPOBaHUS WH(POPMALMOHHBIX CHCTEM

4.2 MoaroroBKa JIa0OpaTOPHBLIM padoTam

JladopaTopHas pa6ora 1. MeToabl U cpeAcTBa NPOEKTHOM JAeATeIbHOCTH B cepe |IT
1. YTo Takoe KU3HEHHBII LUK IPOrPaMMHOTO MPOIyKTa?

2. JlaiiTe onpeaeneHne MoIenu ku3HeHHoro 1wk [10.

3. [IpuBeauTe 3Tambl pa3pabOTKH MPOTPAMMHOTO CPENICTBA.

4. Kakue stamnbl Bkirodaet B ce0st moenb XKL T1C cornmacuo 'OCT 19.102-777?

5. Uto BKIIIOYAET B CeOsI ATAI MPEAITPOCKTHOTO HCCIEI0BAHNSA?

JlaGopaTopnasi padora 2. TexHo0ruu ynpapJjieHus sKU3HEHHBIM U KJIOM
HHG(OPMAIMOHHBIX CHCTEM

1. Ilepeuncnure GPyHKIIMOHATBHBIE TPEOOBAHUS K MPOTPAMMHOMY MPOIYKTY.

2. [lepeuncnure SKCITyaTallMOHHBIE TPEOOBAHUS K TIPOTPAMMHOMY MTPOIYKTY.

3. [lepeuncnure npaBmiia pa3pabOTKH TEXHUIECKOTO 3a/IaHHSL.

4. HazoBuTe OCHOBHBIE pa3/ieibl TEXHUUECKOTO 3aaHMsl.

5. B Kakux OTHONIGHHSIX HAXOIATCA 3aKa3uuK H pa3pabOTUMK TpU BBIPAOOTKE
TpeOOBaHUI K TPOrPaMMHOMY CpPEICTBY?

JladopaTopHas padora 3. [locTaHoOBKA 3aJau NPOEKTHPOBAHUS HH(OPMALIMOHHOM
CHCTEMBI

1. Tlpennoxure, KTo OBl MOI YyYacTBOBaTb B (OPMHPOBAHUU TPEOOBAHHM IS
YHHBEPCHTETCKOW CHUCTEMBI PETHCTPAlUU CTyAeHTOB. OOBSICHUTE, TIOYEMY IMOYTH HEU30EKHO,
9TO TpeOOBaHUS, CPOPMYITUPOBAHHBIC PA3HBIMHU JIUIIAMH, OYAYT IPOTUBOPEUUBEI.

2. PazpabateiBaetcst cucrema I[1O ans aBromatuzanuu OMOIMOTEYHOro Kartayora. Jrta
cucteMa OyneT coaep)kaTb MH(POPMAIMIO OTHOCUTEIBHO BCEX KHUT B OMOIMOTEKE U OyneT
moJie3Ha OHMONIMOTEYHOMY TMepcoHany, aboHeHTaM W uuTarensM. CucreMa JOJDKHA HMETh
CpeicTBa MPOCMOTpa KaTajora, CpeICTBa CO3JaHHs 3alpOCOB M CPEACTBA, MO3BOJIIOIINE
M0JIL30BATEIISIM PE3EPBUPOBATh KHUTH, HAXOISAIINAECS B TAHHBII MOMEHT Ha pykax. Onpenenure
OCHOBHBIE OIIOPHBIC TOYKH 3PCHUS, KOTOPhIE HEOOXOUMO YUECTh B CIeUU(UKAIIH CHCTEMBI, 1
MOKAKUTE UX B3aMMOOTHOIICHHUS, UCIIOJIB3YS THarpaMMy UEPAPXUU TOUYCK 3PCHHUSL.

3. lns Tpex TOYEK 3peHUs, ONPEACICHHBIX B CHUCTEME OHOJIMOTEYHOrO KaTaliora,
YKQOKUTE CEPBUCHI M COOTBETCTBYIOIIME JAaHHBIC, KOTOPhIC OOCCIICYMBAIOTCS STHMH TOYKAMU
3pEHHMSI, U COOBITHS, KOTOPBIC YIIPABIISIOT ITUMHU CEPBUCAMH.

4. Kto moimkeH mpoBoauTh 0030p TpebGoBaHuii? Hapucyiite Mojaenp mporecca o03o0pa
TpeOOBaHUH.

5. Bama kommnaHus MCHOJB3yeT CTAaHAAPTHBIA METOJ aHanu3a TpeboBaHuid. B mpouecce
paboThl BbI OOHAPYKHIIM, YTO ITOT METOJ HE YYUTHIBAET COILMATbHbIEC (PAKTOPBI, BAXKHBIE IS
CUCTEMbI, KOTOPYIO BBl aHaju3upyeTe. Bam pykoBoAWTENb Jajdl BaM SICHO TOHSATH, KaKOMY
METO/1y aHaH3a HYyXKHO cienoBaTh. OOCyIuTe, 4TO BBl JOJDKHBI JIeNaTh B TAKOW CUTYAIIUU.

JlaGopatopHas padora 4. [loctaHOBKa 3a1a4l NPOEeKTUPOBAHUSA HHPOPMAIIMOHHOIA
CHCTEMbI

1. TexHOJIOTUU TOCTAHOBKY 33/1a4H MTPOEKTHUPOBAHUS UH(POPMAIIMOHHOI CUCTEMBI

2. PazpaboTka (pyHKIMOHAIBHBIX U TEXHOJOTHYECKUX TPEeOOBaHUN K MH(OPMAIIMOHHBIM
CHCTEMaM.

3. Pa3zpaboTka koHUIENINH HHOOPMAIIHOHHON CHUCTEMBI.

4. Mojaens MHPOPMALMOHHONW CHCTEMBI.



5. Pa3paboTka TEXHUUECKOTO 3aJlaHHsI Ha MPOEKTUPOBAHNE HHPOPMALIMOHHOW CUCTEMBI.

JladbopaTopHas padora 5. TexHo10ruM ynpaBjieHUH MPOEKTAMH

1. JlaiiTe onpeneneHye NOHATHIO «BAPUAHT UCIIOJIb30BAHMSD.

2. Kakue THIIBI CBSI3M MOTYT IIPUCYTCTBOBATH HA JMAarpaMMe BApHAHTOB MCIIOJIH30BaHUA?
3. [aiite onpeseneHue TIOHATHIO «JICHCTBYIOIIEE JTHIIO».

4. Kakue TUIbI COOOIIEHUI MOTYT IPUCYTCTBOBAThH HA JJarpaMMax B3auMOJICHCTBUS?

5. [laiite onpeenenue NOHATHIO KJIacC, 0OBEKT Kilacca.

6. Kem 1 1 94ero MoXeT OBbITh HCIIOJIb30BaHA AUarpaMMa pa3MerieHus ?

JlabopaTopHasi padora 6. TexHOJIOrMH KOHTPOJISI KA4eCTBA MPOEKTOB
WH(OPMAIMOHHBIX CHCTEM

1. VYnpagrieHue nporpaMMHBIM TPOEKTOM.

2. [Tponecc tutannpoBanus coznanus [10.

3. KoHTpOJIBHBIE OTMETKH 3TAIoOB padoT.

4. JlmarpaMMBbl IPOIIECCOB M BPEMEHHBIE AT PaMMBI.

5. BpeMeHHBIE U ceTeBBIC AUATPAMMBI.

6. PacnipeienieHne MCTIOHUTENEH 1O dTarmam

7. THIIBI PUCKOB, KOTOPBIE MOT'YT OKa3aTh BIMSHUE HA JaHHBINA TPOCKT

8. Cxema mporiecca yrnpaBJIeHUs] PUCKaMHU

9. Pe3ynbTaThl aHANM3a PUCKOB

JladopaTopHas pa6ora 7. O630p coBpeMeHHBIX NPOEKTHbIX TexHoa10ruii B UT-
chepe

1. VnpagrieHue puckamu Ipy MPOSKTUPOBAHUK TMPOTPAMMHOIO MPOAYKTA.

2. TIporecc yrpaBieHUs pUCKaMH.

3. KoHTpobHBIE OTMETKH 3TAIoB padoT.

4. JlnarpamMMBblI IIPOLIECCOB U BpEMEHHbBIE JHarpamMMbl.

5. Bpemennblie u ceTeBble AUArpaMMBI.

6. Pacnipenenenue ucnoyiHUTENEH 1O 3TArIam

7. Tunsl pUCKOB, KOTOPbIE MOTYT OKa3aTh BIMSHUE Ha TAHHBIA MTPOEKT

8. Cxema mpoiiecca yrnpaBieHUs] pUCKaAMU

9. Pe3ynbrathl aHamm3a puCKOB

JladopaTopHas pa6ora 7. O630p coBpeMeHHBbIX NPOEKTHBIX TexHo0ruii B UT-
chepe
. TpaguIMOHHBIC METOAMKH YIIPABIICHUS MPOCKTAMHU.
. Waterfall. Yupasnenne kputrueckoii rienbro npoekra (CCPM).
. Meton kputudeckoro mytu (CPM).
. PMI/PMBOK wmeTto.
. 'mbkast meromonorus ynpasnenus | T-npoexkramu.
. MeToIMK1 10 yIpaBICHUIO U3MEHCHUSIMU:
. Meronmonorus moaenupoBanus coosrtuii (ECM).
. DKcTpemanbHoe yrpasieHue npoektamu (XPM).
. [TporteccHo-opuenTrpoBanubie Metoauku: Lean, Six Sigma, Lean Six Sigma.
10. ITpouieccHo-opueHTupoBanHas PM.
11. Tuopuansie noaxoael. PRINCE2, PRiISM, Benefits Realization (BRM).
12. Beictpast pa3pabotka npuioxeruit (RAD).

O©CoOoO~NOoOOThWDNPEF

JlaGopatopHasi padora 9. O630p coBpeMeHHbIX NPOEKTHBIX TexHoJoruii B UT-
chepe

1. 'HCTpyMEHTBI TPOEKTHOM 1S TeTbHOCTH.

2. Unctpymentapuii CYB/I.

3. UucTpymeHTapuii pa3paboTku nporpaMmMHubix naTepdeiicos UC.

4. IHCTpyMEHTHI YIpaBJICHUS IPOCKTaMH.



5. OtpacineBoii codpt. Hanmuune uHTErpanuiy ¢ ApYyruMy IporpaMMamH.

6. MoOuibHBIC BEPCHH.

7. Quarpammel I'anta. PERT nuarpamMmbi.

8. ABTOMaTHYECKHUE OTUEThI, KaHOAH-TIOCKH, BCTPOCHHBIC (PailJIOBBIC CUCTEMBI.

4.3 IloaAroToBKAa K BBHINOJHEHHIO CAMOCTONATEILHON PadoThI

J171s1 BBIMOJTHEHUS CaMOCTOSITEILHOM pabOThI CEAYET U3YUUTh TEOPETUUECKUM MaTepural.
5. TEOPETUYECKHWH MATEPHAJI
METO/bI 1 CPEJICTBA ITIPOEKTHOM AESTEJbHOCTHA B COEPE IT

[IpoOnembl, KOTOpbIE MPHUXOAWUTCA pellaTh CHEIHaJIuCTaM B IPOLECCe CO3/AaHus
MIPOrpaMMHOTO oOOecreueHusi, O4YeHb CJIO0XHbL. Ilpupona 3Tux mnpobiieM He Bceraa fCHa,
0COOEHHO eciu pa3pabaTbiBaeMas NporpaMMHas CHCTEMa HWHHOBallMOHHas. B uacTHOCTH,
TPYAHO 4YETKO OmHMCaTh TE€ JEHCTBUSA, KOTOpPbIE [OJDKHA BBINOJHATH cucTeMa. OmnucaHue
(YHKIIMOHAJIBHBIX BO3MOKHOCTEW M OTpaHMUYEHUI, HAKJIaJbIBAEMbIX HAa CHUCTEMY, HA3bIBaeTCS
TpeOOBaHUAMU K 3TOU cucTeMe, a caM mpoliecc GOPMUPOBAHUS, aHATN3a, JOKYMEHTUPOBAHUS U
MIPOBEPKHU ITUX (PYHKIIMOHATIBHBIX BO3MOKHOCTEN U OTpaHUYeHHI — pa3paboTkoil TpeOoBaHUIl.

TpeGoBanus moapa3aensiOTCsl Ha MOJb30BaTENbCKHE U cucTeMHble. [losb3oBarenbckue
TpeOOBaHUS — 53TO ONKMCAHWE HAa ECTECTBEHHOM SI3bIKE (IUIIOC TMOSICHSIONIME JUarpaMMbl)
(GYHKIMM, BBINOJHSIEMbIX CHCTEMOW, W OTpaHMYEHUM, HakjaabiBaeMblXx Ha He€. CHCTeMHbIE
TpeOOBaHUs — 3TO OMHMCAHME OCOOEHHOCTEW CHUCTEMBI (ApXUTEKTypa CHUCTEMbI, TpeOOBaHHUS K
napamerpam o0OpyAOBaHUS U T.J.), HEOOXOIUMBIX Tl 3PGEKTUBHON peann3aiund TpeOOBaHMI
IIOJIB30BATEIIA.

Pa3paborka TpeGoBanmii

PazpaboTka TpeboBaHUi — 3TO TpOIECC, BKIIOYAIOIINN MEPONPHUITHS, HEOOXOTUMBbIE
JUIS  CO3JaHUsl M YTBEPXKACHUS JIOKYMEHTa, COJEpIXKAIIero crneuupuKanuio CHCTEMHBIX
TpeboBaHUi. Pa3nmnuuaioT 4eThIpe OCHOBHBIX 3TaIla Mmpoliecca pa3padoTKu TpeOOBaHUN:

- aHaJU3 TEXHUYECKOM OCYIIECTBUMOCTHU CO3/IaHUS CUCTEMBI,

- hopMHPOBAaHUE U aHATU3 TPEOOBAHUH,

- cieuuduurpoBanue TpeOOBaHU U CO3JJaHNE COOTBETCTBYIOIIEH JOKYMEHTAIIHUH,

- aTTecTalys 3TuX TpeOoBaHUM.

Ha pucynke 1.1 mnoka3aHbl B3aMMOCBSI3M MEXKIYy OSTUMHU OJTallaMU U PE3yJbTaThl,
COIMPOBOXKIAIOIINE KAXKIBIN ATAIl Mpoliecca pa3padOTKU CUCTEMHBIX TPeOOBaHUM.
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Pucynoxk 1.1 - TIpouecc pazpaboTku TpeOGoBaHMIA

Ho mnockonpky B mporecce pa3paOOTKM CHCTEMBI B CHIIy Pa3HOOOpa3HbIX MPUYKH
TpeOOBaHUS MOTYT MEHSATHCS, VYIPABJICHHE TPEOOBAHUSAMH, T.€. TPOIECC YIpaBICHUS
W3MEHEHUSMH CHCTEMHBIX TpeOOBaHWM, SBISETCA HEOOXOAMMOW COCTAaBHOMW  YacThlO
JESTETHHOCTH 110 UX pa3paboTKe.

@®opMHUPOBaHNE U AHAJIN3 TPeOOBaHUI

CrnenyrommM >TamoM TIpoliecca pa3paboTKu TpeboBaHUUN sBIIETCS (HOPMHPOBAHUE
(ompenenenne) U aHaIU3 TPEOOBAHUHA.

O6oOmenHass Mojenb Tpoiecca (GOpMUPOBAHUS M aHalW3a TPeOOBaHMI TMOKa3aHA Ha
pucynke 1.2. Kaxnmas opraHuzanusi HUCHOJB3yeT COOCTBEHHBIH BapuUaHT JTOH MOJENH,
3aBUCAIIMNA OT “MeCTHBIX (PaKTOpOB”: ombITa PabOTHl KOJUICKTHBA pPa3paOOTYMKOB, THIIA
pa3pabaThiBaeMOM CUCTEMBI, UCIIOIb3YEMbIX CTAHAAPTOB U T.1.

Havano
npoyecca Creyndmunposaxue
( ) o|  Tpebosanit
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p : Tpebosanmit ‘:
AHann3 npeaMeTHOM | Onpenenenve JokymMeHTayus
obnacti | "| ' npuopureroe CHCTEMHBIX
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6 . le Pazpewenve
Coop Ban NPOTUBOPEYMIA

Knaccudmrauyms

Tpeboganuit

Pucynox 1.2 - IIpouecc popmupoBanus 1 aHanu3a TpeOOBaHUN

IIpouecc popmupoBanus u aHaau3a TpeOOBAHUIN MPOXOJUT Yepe3 PsiJ] STAIOB.

1. Ananu3 npenMeTHON 00JacTu. AHAIMTUKU JOJDKHBI U3YyYUTh NPEIMETHYIO 00JacTb,
rzie OyJeT SKCIUTyaTUpOBaThCsl CHCTEMA.

2. Coop TpeOoBaHUi. DTO Mpolecc B3aUMOJCHCTBUSA C JHMLAMH, (HOPMHUPYIOLUUMHU
TpeboBaHus. Bo Bpemst 3Toro mpoiiecca mpoaosrKaeTes: aHaaIu3 IpeaMeTHON 00JIacTH.



3. Knaccudukamnus tpeboBanuil. Ha stom srtame OechopmeHHBIE HaOOp TpeOOBaHU
npeoOpa3yeTcs B IOTHUECKHU CBSI3aHHBIE TPYIITBI TPEOOBAHHI.

4. Pazpemenue mpotuBopeunii. be3 coMHeHUs, TpeOOBaHUS MHOTOYHCICHHBIX JIHII,
3aHATBHIX B Mpolecce GopMHUpoBaHUs TpeboBaHMiA, OynyT HMpoTHBOpeuMBBIMU. Ha 3TOM 3Tame
OTIPENIENAIOTCS U Pa3pelaroTcs MPOTHBOPEUHS Pa3IMYHOTO POJa.

5. Haznauenue npuopureroB. B mobom Habope TpeboBaHuii 0HU M3 HUX OyayT Oosee
BaXHBI, yeM Jpyrue. Ha sTom sTame coBMecTHO ¢ Jmuamu, (GOpMHUPYIOIIUMH TpeOOBaHHS,
OTIpeNIeNAIOTCSl HanboJiee BaXKHbIE TPeOOBaHUSI.

6. [IpoBepka  TpeOoBanuii. Ha  sTomM  9stame  ompemensercss WX  TOJHOTA,
MOCIIEIOBATEILHOCTD U HETIPOTUBOPEUYHUBOCTb.

[Ipouecc popmupoBaHus U aHAIM3a TPEOOBAHUN ITUKIUYCCKH, C OOpAaTHOW CBSA3BIO OT
OJTHOTO 3Tama K apyromy. Llukia HauMHaeTCs ¢ aHanM3a MpeJMETHOW 00IacTH M 3aKaHYMBACTCS
npoBepkoit TpeboBanuil. [loHumaHue TpeOOBaHMN MpeIMETHOW O00JIaCTH YyBEIMYMBAETCA B
Ka)XJIOM ITMKJIE Tporiecca (OpMHUPOBAHUS TPEOOBAHUIA.

PaccmoTpuM TpH OCHOBHBIX TOIX0/Aa K (OPMHUPOBAHUIO TpeOOBAHUN: METO/,
OCHOBAHHBIM HA MHOKECTBE OTIOPHBIX TOYEK 3PEHHsI, CIIEHAPUH U STHOTPAPUIECKHA METOI.

OmnopHble TOYKHU 3peHUst

[Toaxon ¢ ucmosib30BaHWEM pa3IMYHBIX OMIOPHBIX TOUEK 3peHUs K pa3paboTke TpeboBa-
HUM MPU3HAET pazuyHbIe (OTIOPHBIE) TOUYKU 3PEHHs Ha MPOOIeMy U UCIOJB3YeT UX B KaUeCTBE
OCHOBBI TOCTPOEHHSI M OpraHu3alu Kak mporecca (GopMHpoBaHHs TpeOOBaHUM, TaKk U He-
MOCPEJCTBEHHO CaMUX TPeOOBaHUIA.

Paznuunble METOBI MpEIararoT pa3Hble TPAKTOBKHU BBIpaXKEHUS '"TOouka 3peHus’. Touku
3peHusi MOKHO TPaKTOBATh CIEAYIOIINM 00pa3oM.

1. Kak ucroynuk uHGpOpMaluud O CHUCTEMHBIX JaHHBIX. B 3TOM ciyuae Ha OCHOBE
OTIOPHBIX TOYEK 3PEHHUSI CTPOUTCS MOJIENb CO3JaHHs U UCIOJIb30BaHUS JAaHHBIX B cucrteMe. B
nporiecce GopMHpPOBaHHS TpeOOBAaHUN OTOMPAIOTCS BCE TaKWe TOYKW 3peHHUs ( U HA UX OCHOBE
OTIPEIeIIAIOTCSA JaHHbIE), KOTOPbIE OyAyT CO3/1aHbl WJIM MCIOJIB30BaHBI MIPH pabOTe CUCTEMBI, a
TaKKe Croco0bl 00pabOTKU ITUX JTAHHBIX.

2. Kak cTpykTypa mpencraBieHuil. B 3ToM ciiydae TOYKH 3pEeHHsI paCCMaTPUBAIOTCS Kak
ocobasi yacThb MOJENM CUCTeMbl. Hampumep, Ha OCHOBE pa3JIMYHBIX TOYEK 3PEHUS MOTYT
pa3pabaThIBaThCsl MOJIENHN ""CYIIHOCTH-CBA3b'!, MOJIENIM KOHEYHOT'O aBTOMATa u T.1I.

3. Kak momyudarenu cHUCTEMHBIX CEepBUCOB. B 3TOM ciyyae TOUKM 3pEHHUS SBISIOTCS
BHEIIHUMH (OTHOCUTEJIIBHO CHCTEMbI) MOJIy4yaTeJIIMU CHUCTEMHBIX CEpPBUCOB. TOUYKHU 3peHHUSA
MIOMOTAIOT OINpPEAETIUTh JTaHHbIe, HEOOXOAUMBbIE /ISl BHIIOJHEHUSI CUCTEMHBIX CEPBUCOB M MX
yIpaBiIeHUS.

Hau6onee s¢pekTuBHBIM MOAXOI0OM K aHAIHM3Y TAKUX CHUCTEM SIBJISETCS HUCIOJIb30BAHUE
BHEIIHUX  ONOPHBIX TO4YeKk 3peHus. Ha ocHoBe 3TOro mojaxona  pa3paboTaH
meto VORD (Viewpoint-Oriented Requirements Definition — onpenenenne tpeboBanmii Ha
OCHOBE TOYEK 3peHus)) A ¢GopMuUpOBaHUsS M aHanu3a TpeOoBaHuil. OCHOBHBIE STarbl
Metoaa VORD mnokasans! Ha pucynke 1.3.

1. Unentudukanuss TOYeK  3pEHUS, TMOJYYAIOMIMX  CHUCTEMHBIE  CEpPBHUCHI, U
UICHTU(UKAIIS CEPBUCOB, COOTBETCTBYIOIINX KaXKIOW TOUKE 3pEHUSL.

2. CTpyKTypUpOBaHUE TOYEK 3pPEHHUS] — CO3[aHHE HUepapXUM CrPYMIHPOBAHHBIX TOYEK
3penusi. OOIIeCHCTEMHBIE CEPBUCHI MPEAOCTABISIOTCS OOJiee BHICOKUM YPOBHSAM HEPAPXUU H
HacJEeAYITCS TOUKAMH 3PEHUS HU3ILETO YPOBHS.

3. IokyMeHTHpOBaHHWE OMOPHBIX TOYEK 3pPEHHUs, KOTOPOE 3aKIIYaeTCs B TOYHOM
OTIMCAaHWU UACHTU(DUIIMPOBAHHBIX TOUEK 3PEHUS U CEPBUCOB.

4. OtoOpakeHre CUCTEMbI TOYEK 3pEHUS, KOTOpas MOKa3bIBAeT CUCTEMHBIE OOBEKTHI, OTI-
peneneHHbIe Ha OCHOBE HH(POPMAIIUH, 3aKIFOUEHHON B OIOPHBIX TOYKAX 3PEHUSI.
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TONEK 3PeHHA 4 TOYEK 3DeHMA TONEX 3peHHR CUCTEME TOYEK 3DEHAR

Pucynox 1.3 - Meton VORD

[Ipumep. Paccmotpum ucnosnbs3oBanue Meroga VORD Ha nepBbIX Tpex IIarax aHajau3a
TpeOOBaHMI IJIsi CUCTEMBI CUCTEMBI MOIIICPIKKH 3aKa3a M yueTa TOBapoB B OakajeifHoi iaBke. B
OakasleHOM JTaBKe JUISl KaXKJIOTO TOBapa (UKCHUPYETCS MECTO XpaHEHHs (OMpeIeICHHAs TI0JIKa),
KOJIMYECTBO TOBapa M €ro mnocraBmuk. CucTemMa MOICPKKHU 3aKa3a W ydeTa TOBApOB JIOJKHA
obecnieunBaTh J00aBieHHE HMHPOpPMAMM O HOBOM TOBAape, H3MEHEHHWE WU YyJaJeHHE
nHpopManiuu 00 uUMEIoIIeMCcsl ToBape, XpaHeHHe (Jo0aBiIeHUE, U3MEHEHHE U yJaJICHUE)
nH(pOpMaIUU O TIOCTABIIMKAX, BKJIIOUAIONIeld B ce0si Ha3BaHue (pupMmebl, ee agpec u TenedoH.
[Ipu moMouy cucTeMbl COCTABIISIIOTCS 3aKa3bl MOCTaBIIMKaM. Ka) bl 3aKka3 MOXKET COJIEPKATh
HECKOJIBKO TO3HIINH, B KaX0W MO3UIINH YKa3bIBAIOTCS HAMMEHOBAHKE TOBApa M €ro0 KOJIMYECTBO
B 3aka3e. Cucrtema o TpeOOBaHMIO MOJIH30BaTENS (DOPMUPYET U BBIJIAET HA ME€UYATh CISTYIOIIYIO
CIIPaBOYHYIO HH(POPMAIIHIO:

- CIIUCOK BCEX TOBApOB;

- CIIUCOK TOBApOB, NMEIOIINUXCS B HATMYHUH;

- CIIUCOK TOBApOB, KOJUYECTBO KOTOPHIX HEOOXOUMO MOTIOJIHUTB;

- CIIUCOK TOBApOB, MOCTABJISIEMbIX JTAHHBIM TOCTABIIIMKOM.

[TepBpiM mIarom B (GopMUpPOBAaHUU TPEeOOBAHUMN SIBISETCS WACHTH(HUKAIMS OMOPHBIX
To4ek 3peHus. Bo Bcex MeTonax gopmupoBaHus TpeOOBAHMI, OCHOBAaHHBIX Ha HCIOJIb30BAHUU
TOYEK 3pEHMs, HadajdbHas HAEeHTU(UKaLUs sBIseTcs HauOosee TpyaHoM 3amauedt. OnuH U3
MOJIXOJIOB K MACHTH(UKAIIMKN TOYEK 3pEHUS — METO]T 'MO3TOBOM aTaku'", KOTJia OMPEIesIOTCS
MOTEHIIMANIbHbIE CHCTEMHBIE CEPBHCHI M OpraHM3alllM, B3aUMOJEHUCTBYIOIIHE C CHUCTEMOM.
Opranusyercs BcTpeda JIMI, Y4YacTBYIOIIUX B (QOPMHpPOBAHUM TpeOOBaHUM, KOTOpBIE
MpeaaraloT CBOM TOYKM 3pEHHS. DTH TOUKHM 3pEHUSl MPEJCTaBISIOTCS B BHUJAE JUArpamMMbl,
COCTOSIIIEeH U3 pAlla KPYroBbIX oOnacTed, 0TOOpakarolMuX BO3MOXKHbBIE TOUKU 3peHus (puc. 4).
Bo Bpems "Mo3roBoii ataku" He0O0X0AMMO HACHTU(PHUIIMPOBATH MOTCHIIMAIBHBIC OMOPHBIC TOYKU
3peHusi, CHUCTEMHbIE CEpBHUCHI, BXOJHbIE JaHHbIe, He(yHKIHOHAJIbHbIE TpeOOBaHUS,
YIPaBISIOLIUE COOBITUS U UCKIIOUUTEIbHBIE CUTYaAIUH.

Crnenyromeit cramueld mporecca (GopmupoBaHusi TpeOoBaHUN OyAeT uIeHTUHUKAIUS
OTIOPHBIX TOYEK 3peHus (Ha pucyHke 1.4 mokazaHbl B BUIE TEMHBIX KPYTOBBIX oOiacteit) u
CepBHCOB (IOKa3aHbl B BHUJAE 3aT€HEHHbIX oOmactei). CepBUCHI JOJKHBI COOTBETCTBOBATH
OTIOPHBIM TOYKaMm 3peHus. Ho Moryr ObITh cepBUCHI, KOTOpbIE HE TOCTaBJICHBI UM B
COOTBETCTBHE. DTO O3HAYAET, YTO HA HAYAJIbHOM JTane "MO3roBOil aTaku'" HEKOTOPbIE OMOPHbIE
TOYKH 3pEHUS HE ObUTH UICHTU(DHUIIMPOBAHBDI.
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Pucynoxk 1.4 - JluarpamMmma uaeHTU()UKALIMHA TOUYEK 3pEHUS

B rtabmume 1.1 mokasaHo  pacnpeieneHHe ~ CEpBUCOB ISl  HEKOTOPBIX

UIeHTU(DUIIMPOBAHHBIX Ha pUCYHKE 1.4 Touek 3peHus. OOUH U TOT K€ CEPBUC MOXKET OBITh
COOTHECEH C HECKOJbKUMHU TOYKAMH 3PEHHUS.

Tab6muma 1.1 - CepBHCHI, COOTHECEHHBIE C TOUKAMH 3PEHUS

KJIMEHT  MOKynaTtejl 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(pOpMaLII/IH, H3BJICUCHHAA W3 TOYCK 3PCHUA, HCIIOJB3YCTCA I 3aIllOJIHCHUS (I)OpM

1a0JI0HOB TOYEK 3pCHHA W OpraHu3allii TOYCK 3pCHUA B HCPAPXUIO HACJICIOBAHMA. 910
MO3BOJIACT YBUACTDH 06IJ_II/IC TOYKHU 3pCHUA U IIOBTOPHO HCIIOJIB30BATH I/IH(I)OpMaI_[I/IIO B UCpapXuun
HacCJICJOBaHM. CCpBI/ICBI, JAaHHBIC U YIIPpABJIAROIIAA I/IH(I)OpMaL[I/IH HaCJICAYIOTCA TOAMHOXKCCTBOM



Touek 3peHus. Ha pucynke 1.5 moka3zaHa yacTb HEpapXuum TOYEK 3pEHUS JUISI CUCTEMBI
HOJICPKKH 3aKa3a U ydeTa TOBapOB.

Bce Toukm 3peHus

NOCTaBLMUK COTPYAHMKN KAMEHTDI ToBap
KOHCYAbTaHT SAMUHUCTPATO noKynateno MocToaHHbIN

noKkynarens

Pucynoxk 1.5 - Mepapxus Touek 3peHus

ATtTecTauusi Tpe0OBaAHMH

ATTecTranus  JOJDKHA ~ TIPOAEMOHCTPUPOBaTh, 4YTO  TpeOoBaHUS  JACWCTBUTEIHHO
OTIPEIENIAIOT TY CUCTEMY, KOTOPYIO XOYEeT UMeTh 3aka3uuk. [IpoBepka TpeboBaHUI Ba)kHA, TaKk
Kak OIIMOKM B crienu(uKaniy TpeOoBaHUI MOTYT MPUBECTH K MEPEENIKE CUCTEMbI U OOIBIINM
3aTpaTaMm, eciu OyayT OOHapyKeHbl BO BpeMs Ipoliecca pa3pabOTKH CHUCTEMbl WM IOCIE
BBEJICHUS €€ B AKCIuTyaTanuio. CTOMMOCTh BHECEHUS B CUCTEMY MU3MEHEHUN, HEOOXOIUMBIX IS
yCTpaHEHUs OHMOOK B TpeOOBaHMWSAX, HAMHOIO BBIIIE, 4YEM HCIpaBICHHE OLIMOOK
IIPOEKTUPOBAHUS WIM KoJIupoBaHMA. [IpuunmHa B TOM, YTO M3MEHEHHE TpeOOBaHUIl OOBIYHO
BJIEUeT 3a co00I1 3HaUMTENbHBIE U3MEHEHHS B CUCTEME, II0CII€ BHECEHUSI KOTOPBIX OHA JIOJIKHA
IIPOITH NOBTOPHOE TECTUPOBAHMUE.

Bo Bpems mporecca arTecTaluy AOKHBI ObITh BBIIIOJIHEHbI PA3JIMYHbIE TUIIBI IPOBEPOK
TpeOOBaHUM.

1. IIpoBepka mpaBWILHOCTH TpeOoBaHui. [lomb30BaTeNlb MOKET CUMTATh, YTO CHCTEMa
HeoO0XoAuMa [yl BBINOJIHEHUS HEKOTOPBIX OINpeleNeHHbIX (yHKuui. OAHako JajpHeimune
pasMBILUIEHUS] U aHAIW3 MOTYT IIPUBECTU K HEOOXOJUMOCTH BBEJCHMS JOMOJIHUTENBHBIX WIH
HOBBIX (yHKUuH. CHcTeMbl NpeAHa3HA4YeHbl Ui Pa3HbIX IOJb30BaTENEed C pPa3IMYHBIMU
MOTPEOHOCTAMH, M IOATOMY Habop TpeboBaHW OyIeT NpPEACTaBIATh COOOH HEKOTOPHBIM
KOMIIPOMHCC MEXAY TpeOOBaHUSIMHU IOJIb30BATENEH CUCTEMBI.

2. IlpoBepka Ha HenpoTHBOpedMBOCTh. Crienudukanus TpeOOBaHUI He JOJDKHA
colepkaTb IMPOTUBOpEUYUMH. OTO O3HA4aeT, YTO B TpeOOBAaHUAX HE JOJDKHO OBITh
IPOTHBOpEYAILUX APYr IPYry OTPaHUYEHUH WM pa3IMYHbIX ONUCAaHUH OJHOM M TOH ke
CUCTEMHOU (PyHKIIMH.

3. IIpoBepka Ha nonHoTy. Cnenudukanus TpeOOBaHUM JOJDKHA COAEpKaTh TpeOoBaHus,
KOTOpPBIE ONPEEISIOT BCE CUCTEMHBIE (DYHKIIUU U OTPaHUUYCHMS, HAJlaraeMble Ha CUCTEMY.

4. IIpoBepka Ha BBINOJHUMOCTb. Ha OCHOBE 3HaHMS CYLIECTBYIOIIMX TEXHOJIOTHH
TpeOOBaHUS JIOJDKHBI OBITh IPOBEPEHBI HAa BO3MOXKHOCTh HX PEAIBHOTO BBIMOJHEHHS. 37ech
TaKXe NMPOBEPSIIOTCS BO3MOXKHOCTH (PMHAHCUPOBAHUS U I'paduK pa3pabOTKH CHCTEMBI.

CymiecTByeT psJ METOJOB aTTeCTallud TPeOOBaHHMM, KOTOpPbIE MOKHO HCIIOJIb30BaTh
COBMECTHO WJIN KaXIbli B OTIAEIBHOCTH.

1. OG30p TpeboBanmii. TpeOoBaHUS CUCTEMHO aHATU3UPYIOTCS PELIEH3EHTaMHU.

2. [TpotoTunupoBanue. Ha 3ToM 3Tamne npoTOTHI CUCTEMBI AEMOHCTPUPYETCS KOHEUHBIM
MOJIb30BATENAM M 3aKa3zyuky. OHM MOTYT 3KCIIEPHUMEHTHUPOBATh C 3TUM NPOTOTUIIOM, YTOOBI
yOeIUThCs, YTO OH OTBEYAET UX MOTPEOHOCTSIM.

3. 'eneparust TecTOBBIX clieHapueB. B upeane TpeOoBaHMs JOJKHBI OBITH TaKUMHU,
YTOOBI UX PeaNn3alrio MOKHO OBLJIO MpoTecTupoBaTh. Eciu TecTs s TpeboBaHMit pa3padarhl-
BAIOTCSl KaK 4YacTh IpOLecca aTTeCTalluM, TO YacTO 3TO IMO3BOJSET OOHAPYKUTh NMPOOJIEMbI B



cneunpukanuy. Ecau Takue TeCThl CIOXHO WM HEBO3MOXKHO pPa3paboTarh, TO OOBIYHO 3TO
O3HAYaeT, 4To TPeOOBAHMUS TPYIHO BBIIOJIHUTH U TIOITOMY HEOOXOIMMO HX IIEPECMOTPETb.

4. ABTOMaTU3UPOBAHHBIN aHaIu3 HEIPOTUBOpEYUBOCTU. Ecin TpeOoBaHUs
NpPEJCTAaBICHBl B BHJAE CTPYKTYPHBIX WM (OPMAIbHBIX CHCTEMHBIX MOJENeH, MOXKHO
UCTOJB30BaTh MHCTpyMeHTanbHble CASE-cpencTBa Ui  NPOBEPKHM  HEHNPOTHBOPEYMBOCTH
mozenei. Jlyis aBTOMaTU3UPOBAHHON MPOBEPKH HETPOTHUBOPEUYHUBOCTU HEOOXOJUMO HOCTPOUTH
0a3y maHHBIX TpeOOBaHWIA W 3aTeM IPOBEPHUTh BCe TpPeOOBaHMS B OSTOW 0a3e aHHBIX.
AnanuzaTop TpeOOBaHMIA TOTOBUT OTYET 000 BCEX OOHAPYKEHHBIX IIPOTHBOPEUHSIX.

[Tonb30Barenbckue U CUCTEMHBIE TPEOOBAHUS

Ha ocHoBaHuM moJiyueHHBIX MOJIENIEN CTPOSTCS MOJIb30BaTEIbCKUE TPEOOBaHUS, T.€. KaK
OBLIO CKa3aHO B HayaJie ONKCAHUE HAa €CTECTBEHHOM SI3bIKE (DYHKIIUH, BBITIOIHAEMBIX CHCTEMOH,
Y OTpaHUYEHUI, HAKJIAbIBAEMbIX HA HEE.

[Tonb3oBarensckue TpeOOBaHMS JOJKHBI ONUCHIBATH BHEIIHEE IOBEICHHE CHCTEMBI,
OCHOBHbIE ()YHKIIUU U CEPBUCHI MPEOCTaBIsIEMble CUCTEMOM, €€ He()yHKIIMOHAJIbHbIE CBOMCTBA.
Heo0xo1uMo BbLAETUTH ONOPHBIE TOUKU 3PEHUS M CIPYNIHUPOBATH TPEOOBAHUS B COOTBETCTBUU
¢ HumH. [lonb3oBaTenbckue TpeOOBaHUS MOKHO OOPMUTH KaK MPOCTHIM MEPEUUCICHUEM, TaK U
WCIO0JIb3YSl HOTALIMIO BAPUAHTOB HCIIOJIb30BAHMUSL.

Jlanee cocTaBisSrOTCSl CUCTEMHBIE TpeOoBaHUs. OHU BKIIFOYAIOT B CEOs:

1. TpeboBanus k apxuTeKkType cuctembl. Hanpumep, uncio u pa3MelieHre XpaHwInil 1
CEpPBEPOB MPHIIOKEHHUI.

2. TpeOoBanmst K mapamerpaMm oOopymoBaHus. Hampumep, dYactoTra MPOIECCOPOB
CEpBEpPOB U KIIMEHTOB, 00BbEM XpaHWIIUI, pa3Mep ONEepaTUBHOM U BUAEO MaMSTH, MPOMYCKHas
CHOCOOHOCTH KaHaia u T.JI.

3. TpeboBanusi k mapameTpaMm cucTeMbl. Hampumep, Bpemsi OTKJIIMKAa Ha JE€HCTBUE
MOJIb30BaTeNsl, MaKCUMaJbHBIA pa3Mep mepefaBaeMoro aitiia, MakcHUMallbHas CKOpPOCTb
neperayn JaHHBIX, MAKCUMaJIbHOE YHCIIO OJJTHOBPEMEHHO paboTaroMMX MOJIb30BaTeNIed U T. 1.

4. TpeOoBaHuUs K MPOTPAaMMHOMY HHTEPQEICY.

5. TpeboBanusi Kk  CTpykType  cucteMbl.  Hampumep,  MacmTabupyemocTsb,
pacnpenenéHHOCTb, MOAYJIbHOCTh, OTKPBITOCTb.

- MaclITabOUpyeMOCTb — BO3MOXKHOCTb pPAacIpOCTPaHEHHs] CUCTEMbl Ha OoJbIIOE
KOJIMYECTBO MAIIWH, HE MpPUBOAsAIIAs K moTepe paboTocrnocoOHOCTH U dPPEKTUBHOCTH, MPHU
3TOM CIOCOOHOCTh CHCTEMBI HapallMBaTh CBOK MOIIHOCTb JOJDKHA OMPENCNATHCS TOJIBKO
MOIIIHOCTBIO COOTBETCTBYIOLIETO alllIapaTHOTO O0ecTieueHUsI.

- pacIpeneieHHOCTh - CHCTeMa JOJDKHA MOJICpKUBATh PACHpeesIEHHOE XpaHEHUE
TAHHBIX.

- MOJYJIBHOCTB - CUCTEMa JOJKHA COCTOSITh U3 OTACIBHBIX MOy, HHTETPUPOBAHHBIX
MeXIy COOOil.

- OTKPBITOCTh - HaJMYHE OTKPBITBIX HMHTEPQECOB a7 BO3MOXKHON JOpPabOTKU H
MHTETpaluy ¢ IPYyTUMU CUCTEMaMHU.

6. TpeOoBaHMs MO B3aMMOJICUCTBUIO M MHTETPAllMU C IPYrMMH cuctemamu. Harmpumep,
UCIO0JIb30BaHUEe oOmIeil 0a3pl JaHHBIX, BO3MOXKHOCTH IOJIyUYEHUS IaHHBIX M3 0a3 JaHHBIX
OTPEAEIEHHBIX CUCTEM U T.JI.

Texnuueckoe 3aJaHue

Texuudeckoe 3aqaHuie MPEACTaBISET COOON MOKYMEHT, B KOTOPOM CGHOPMYTUPOBAHBI
OCHOBHBIE IIeTH pa3paboTKH, TpeOOBaHMs K MPOTPAMMHOMY MPOJYKTY, OMpEAeNeHbl CPOKU U
ATanbl pa3paboTKU U PErIaMeHTHPOBAH MPOLIeCC MPUEMO-CAATOYHBIX UCTIBITaHul. B pa3zpaboTke
TEXHUUYECKOTO 3aJaHusl Y4YacCTBYIOT KakK IIPEACTABUTENIM 3aKa3uuKa, TaK W IPEICTaBUTEIU
UCIIOJIHUTENS. B OCHOBE 3TOro JOKyMEHTa JIeKaT HMCXOJHBbIe TPEOOBaHWsS 3aKa3yuKa, aHaIH3
MEPEIOBBIX JIOCTHKCHUN TEXHUKH, PE3YJIbTAThl BBINOJHEHUS HAy4YHO-UCCIEA0BATEIbCKUX
paboT, MpeANmpPOEKTHBIX UCCIEI0BAHNIN, HAYYHOTO MPOTHO3UPOBAHUS H T. TI.



Iopsaok pa3padoTKU TEXHUYECKOT0 3aaHUsI

Pa3paboTka TEXHHMYECKOTO 3aJaHWs BBITIOJNHSCTCS B CIEAYIOMICH MMOCIEI0BATEIBHOCTH.
[Ipexxme Bcero ycTaHaBIMBAIOT HAOOp BBIMOJNHAEMBIX (DYHKIMH, a TakkKe IMepedeHb |
XapaKTePUCTHKN WCXOJHBIX JAaHHBIX. 3aTeM OIpPENeNsioT TepedeHb pPEe3ylIbTaToB, WX
XapaKTePUCTUKH M CIIOCOOBI MTPEICTABICHHMSL.

Jlanee yTOUHSIOT cpeny PYyHKIIMOHUPOBAHUS TIPOTPAMMHOTO 00ECTICUCHUS: KOHKPETHYIO
KOMITJICKTAIIMIO ¥ TapaMeTphl TEXHUYECKUX CPEICTB, BEPCHIO HCIIOJIB3YEMOH OIEpanmoHHON
CUCTEMBl W, BO3MOXXHO, BEPCHH H IapaMETpPhl JPYroro YCTAaHOBJICHHOTO IPOrPAMMHOTO
obecrnieueHus, ¢ KOTOPBIM IPEJICTOUT B3aUMOJICHCTBOBATH OYAYIIEMY IPOTPAMMHOMY TPOAYKTY.

B ciydasx, korma paspabarbiBaeMoe MporpaMMHOE OOecriedeHHue COOMpaeT W XPaHUT
HEKOTOPYHO HMH(POPMAIIMIO WM BKIIOYACTCS B YIPABICHHE KAKUM-JTMOO TEXHHYECKUM
MPOIIECCOM, HEOOXOJMMO TaKXKe YETKO PEerIaAMEHTHUPOBATH JICHCTBUS MPOTPaMMBI B Clydae
cO60eB 000pyIOBaHUS U PHEPTOCHAOKEHHSL.

1. O0miue moJyioKeHus

1.1. Texanyeckoe 3amanne oQOPMIISIOT B COOTBETCTBUU co cramaprom 'OCT 19.201-
78, TOCT 34.602-89.

1.2. Jlnsg BHECEHHS] N3MEHEHUN U JIOTIOJTHEHUH B TEXHWYECKOE 3aJIHUE HA TOCIIETYIOIIIX
CTaJIUSAX Pa3paOdOTKH MPOTPAMMBI WJIH TIPOTPAMMHOTO M3JICITHSI BBIITYCKAIOT JOMOJTHCHHE K HEMY.
CoryacoBaHre W YTBEpXKJCHUE JIOTIOJHEHHUS K TEXHUYECKOMY 3aJIaHHIO0 TIPOBOJAT B TOM XKe
MOPSIJIKE, KOTOPBIA YCTAHOBJICH JUTS TEXHHYECKOTO 3aaHHMS.

1.3. Texandeckoe 3aaHue TOIHKHO COIEPKATh CICTYIONTNE pa3aeybl:

1) obmme cBeneHus;

2) Ha3HauUEHUE U LEIH CO3/IaHus (Pa3BUTHS) CUCTEMBI;

3) xapaKkTepHUCTHKa 0ObEKTOB aBTOMATH3AIINH,

4) TpeGOBaHUS K CHCTEME;

5) cocTaB u conepkaHue padoT MO CO3IAaHUIO CUCTEMBI,

6) MOPSAIOK KOHTPOJISL M PUEMKU CUCTEMBI;

7) TpeOOBaHUS K COCTaBY M COJEPKaHHUIO PabOT MO MOATOTOBKE 00BEKTAa aBTOMATH3AIIUN
K BBOJIy CUCTEMBI B JICHCTBUE;

8) TpeboBaHMS K JOKYyMEHTHPOBAHHUIO;

9) ucTOYHUKH pa3pabOTKH.

B 3aBucuMocTu 0T 0cobeHHOCTEH MPOrpaMMbl WM MPOTPAMMHOTO U3JIEIHs IOIYCKaeTCs
YTOYHSIThH COJIEpP)KaHUE Pa3JIeioB, BBOJUTH HOBBIE pa3felibl WM O0bEeIUHATh OT/ACIbHBIC U3 HUX.
[Ipu HEOOXOAMMOCTH JIOITYCKAETCsl B TEXHUUECKOE 3a/JaHUE BKIIOYATh MPHIIOKECHHUSL.

2. Conepxanue pa3aesioB

2.1. B paznene «O0uiue cBeieHU» YKa3bIBAIOT:

1) mojHOE HAaMMEHOBAHKUE CUCTEMBI M €€ YCJIOBHOE 0003HAUCHHE;

2) mmdp Temsl wim mudp (HOMep) T0roBopa;

3) HauMeHOBaHHWEe  mpeanpuaTuii  (0ObeaUMHEHMI) pa3paboTyMKa W 3aKa3yMKa
(monBp30BaTeNIsA) CUCTEMBI M MX PEKBU3UTHI,

4) mepeueHb JOKYMEHTOB, HA OCHOBAHHUU KOTOPBIX CO3JAa€TCi CHCTEMa, KEM U KOrja
YTBEPKACHBI 3T JOKYMEHTHI;

5) mIaHOBBIE CPOKH Havasla ¥ OKOHYaHUS pabOThI IO CO3JAaHUIO CUCTEMBI;

6) cBeieHUs 00 UCTOYHUKAX U NOpsiiKe (PMHAHCHPOBaHUS padoT;

7) nopsok opOpMIICHUS U TIPEIbSIBICHUS 3aKa3UUKy pe3yJbTaToB padOT MO CO3TaHHI0
CUCTeMbl (ee dYacTeil), MO M3rOTOBJICHHUIO M HalaJKe OTIENbHBIX CPEICTB (TEXHUYECKHUX,
MPOrPaMMHBIX, HTHHOPMAITMOHHBIX) M MPOTPAMMHO-TEXHUYECKHX (TIPOTPaMMHO-METOUYECKUX)
KOMIIJIEKCOB CHCTEMBI.

2.2. Pazgen «Ha3HaueHne W 1enW co3daHUsA (Pa3BUTHsI) CHCTEMbD» COCTOHWT W3
MOAPA3/IEIIOB:

1) Ha3HAYEHUE CUCTEMBI,

2) 11e11 CO3/ITaHUS CUCTEMBI.



2.2.1. B mnoapasnene «Ha3HaueHWe CUCTEMBD» YKa3bIBAIOT BUJ aBTOMATH3HPYEMOU
JESTENbHOCTH (YIpaBi€HHUE, NIPOEKTUPOBAHUE U T. II.) U IEepeyeHb OOBEKTOB aBTOMAaTU3aLUU
(0OBEKTOB), HA KOTOPBIX MPEAIOJIAracTCs €€ UCTIOIb30BaTh.

2.2.2. B noapaznene «llenn cozmanus cuCTEMbD» MPUBOAAT HAUMEHOBAHUS U TpeOyeMble
3HAUEHUS TEXHUYECKUX, TEXHOJIOTMYECKUX, MPOU3BOACTBEHHO-IKOHOMUYECKHX WU JPYTHUX
nokaszaTenieii 00BbeKTa aBTOMATH3AIMH, KOTOPBIC JOJDKHBI OBITH JOCTHTHYTHI B pe3yJbTare
co3ganus MC, u yka3pIBatOT KpUTEPUU OLIEHKU JOCTHKEHMSI LI€JIe CO3JaHUsI CUCTEMBI.

2.3. B paznene «XapakTepuCcTHKH 00OBEKTa aBTOMATH3AIIUNY PUBOIAT:

1) kpaTkue cBeneHHsT 00 OOBCKTE aBTOMATH3AIlMM WM CCHUIKM Ha JOKYMEHTBI,
coJIepXKaIiue TaKyro HHHOpPMaIHIO;

2) cBeJicHUsT 00 YCIIOBHSX JKCIUTyaTalli OOBbEKTa aBTOMATH3alUMU U XapaKTEPUCTHKAX
OKpYKaroIllenl Cpeibl.

[Ipumeuanue: {ns CAIIP B pa3znene nonoHUTENbHO NMPUBOJAAT OCHOBHBIE MTApaMETPhl U
XapaKTEPUCTUKH OOBEKTOB MPOEKTUPOBAHUSL.

2.4. Paznen «TpeboBaHUS K CHCTEME» COCTOUT M3 CIEAYIONINX ITOAPa3eIIOB:

1) TpeGoBaHHUs K CUCTEME B IIEJIOM;

2) TpeboBaHus K PYHKIUAM (3a/1a4aM ), BBITIOTHSIEMBIM CUCTEMO;

3) TpeboBaHUs K BUIaM 00OCCTICUCHHUSI.

CocraB TpeboBaHMII K cHCTeMe, BKIIOYaeMbIX B JaHHbI pasmen T3 nHa UC,
YCTaHaBJIMBAIOT B 3aBUCUMOCTHM OT BHUJAA, HA3HAUYEHUs, CHENU(PUUYECKHMX OCOOEHHOCTEeH U
ycloBUN (PYHKIIMOHUPOBAHMSI KOHKPETHOW CUCTeMbI. B kak1ioM mojpasnene NpuBOJAAT CChUIKU
Ha neictBytronue HTJ, onpenensromue TpeboBaHUS K CHCTEMaM COOTBETCTBYIOIIETO BU/IA.

2.3.1. B moppaznene «TpeGoBaHUS K CHCTEME B IIEIOM» YKa3bIBAIOT:

- TpeOOBaHUA K CTPYKTYpE U (PYHKIITMOHUPOBAHHUIO CHCTEMBI,

- TpeOOBaHUs K YHCICHHOCTH M KBaJM(pHUKAIMU TMEpCOHAa CUCTEMBbl U PEKHUMY €ro
paboTHI;

- MOKa3aTeNu Ha3HAUYEHNUS;

- TpeOOBaHUS K HAJICKHOCTH;

- TpeOoBaHUs O€30MMaCHOCTH;

- TpeOOBaHUs K SPrOHOMHUKE U TEXHUUYECKON ICTETUKE;

- TpeOOBaHUA K TPAHCIIOPTAOEIBHOCTH JUTsl MOABMKHBIX AC;

- TpeOOBaHUS K JKCIUTyaTallid, TEXHUYECKOMY OOCIIY)KMUBAaHHIO, PEMOHTY U XpaHEHHIO
KOMIIOHEHTOB CUCTEMBI;

- TpeOOBaHUS K 3alUTe HHPOPMAIIMK OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIA;

- TpeOOBaHUA M0 COXPAHHOCTU UH(POPMAIUH IIPU ABAPUSIX;

- TpeOOBaHUS K 3alIUTE OT BIMSIHUS BHEIIHUX BO3JCHCTBUIA;

- TpeOOBaHUA K MaTEHTHON YHCTOTE;

- TpeOOBaHUA MO CTAaHAAPTU3ALUU U YHHU(PUKAIUY;

- IOTIOJTHUTENIbHBIE TPEOOBAHUSI.

2.3.1.1. B TpeGoBaHusX K CTPYKTYpe U (QYHKIIMOHUPOBAHUIO CUCTEMBI IIPUBOIST:

1) mepeueHb MOACHCTEM, MX Ha3HAYCHHE W OCHOBHBIC XapaKTEPHUCTUKH, TPeOOBaHUS K
YHCIy YPOBHEH HEPAPXUU U CTETICHU LIEHTPATN3allii CHCTEMBI;

2) TpeboBaHus K croco0aM M CPeACTBaM CBSA3U Ui MH(POPMALIMOHHOTO OOMEHa MEXIy
KOMIIOHEHTAMHU CHCTEMBI;

3) TpeOoBaHuUs K XapaKTepUCTUKaM B3aUMOCBS3EN CO371aBaeMOil CUCTEMBI CO CMEKHBIMU
cucTeMaMH, TpeOOoBaHHMs K €€ COBMECTUMOCTHM, B TOM YHCIIE YKa3aHUs O crocobax oOMeHa
uHpopmanueit (aBTOMaTHIECKH, MEPECHUIKON TOKYMEHTOB, 110 Telae(oHy U T. I1.);

4) TpeboBaHUs K pekuMaM (QYHKIIMOHUPOBAHUS CUCTEMBI;

5) TpeGoBaHMs IO JUATHOCTUPOBAHUIO CUCTEMBI;

6) mepCHeKTUBbI PAa3BUTHS, MOJICPHU3ALIUN CUCTEMBI.

2.3.1.2. B TpeboBaHMsAX K TmOKazareiassM HazHaueHuss WC mnpuBOAAT 3HaYEHUs
[IapaMeTPOB, XapaKTEPU3YIOIINE CTENIEHb COOTBETCTBHS CUCTEMBI €€ Ha3HAYCHMUIO.



Jlia UC ynpaBneHus: yka3bIBaroT:

- IOITyCTUMBIE TIPEEIIbl MOJCPHU3AIIUH U PA3BUTHUS CUCTEMBI;

- BpPEMEHHBIE XapaKTEPUCTUKH, IIPU KOTOPBIX COXPAHSAETCS HA3HAYEHUE CUCTEMBI.

2.3.2. B nogpasnene «TpebGoBanus k BugaM OOeCI€YCHHS» B 3aBHCUMOCTH OT BHJA
CHCTEMBI TIPUBOJIAT TPEOOBAHUS K MaTeMaTHUECKOMY, HH(POPMALIMOHHOMY, JIMHTBUCTUYECKOMY,
POrPaMMHOMY, TE€XHHYECKOMY, METPOJOTHYECKOMY, OpPraHU3alMOHHOMY, METOAMYECKOMY H
Jpyrue BUIaM 00eCrieueHHs CHCTEMBI.

2.3.2.1. lns MaTeMaTH4ECKOTo 00EeCIIeYeHUsI CUCTEMBI TIPUBOJIAT TPEOOBAHUS K COCTABY,
o0acTi MpUMEHEeHHs (OTpaHUYCHHS) U CIIOCOOaM, UCIIOJIB30BAHUS B CHCTEME MaTeMaTHUECKUX
METOJIOB U MOJEJICH, THIIOBBIX aJITOPUTMOB U aJITOPUTMOB, TTOIJISKAIINX pa3padoTKe.

2.3.2.2. i naDOpMAITMOHHOTO 00ECIICYCHUS CUCTEMBI IIPUBOIST TPEOOBAHNS

1) K cocTaBy, CTPYKTYpe U crioco0aM OpraHu3alyy JaHHBIX B CUCTEME;

2) K uH(pOpMaLIMOHHOMY OOMEHY MEX1y KOMIOHEHTaMHU CUCTEMBI;

3) k uHGOPMAIIMOHHON COBMECTUMOCTH CO CMEKHBIMHU CUCTEMAaMU;

4) 1O WUCHOJB30BAHUIO OOILECOIO3HBIX M 3aPErHCTPUPOBAHHBIX PECIYOIUKAHCKHUX,
OTpacleBbIX KJIACCU(PUKATOPOB, YHUPUIMPOBAHHBIX JOKYMEHTOB U  KJIACCHU(PHUKATOPOB,
JEWCTBYIONINX HA TAHHOM TPEIANPHUSITHN;

5) mo MPUMEHEHHUIO CUCTEM YIpaBlieHUs1 Oa3aMu JaHHBIX;

6) K cTpykType Tporiecca cOopa, oO0pabOTKH, Tiepefadyd JaHHBIX B CHCTEME U
MPEJICTaBICHUIO TAHHBIX;

7) X 3amKTe TaHHBIX OT Pa3pyNICHUN NIPU aBapusIX U COOSIX B SJIEKTPOITUTAHUN CHCTEMBI;

8) K KOHTPOJTI0, XpaHEHN10, 0OHOBJICHHIO M BOCCTAHOBJICHHUIO JAHHBIX;

9) K mpouenype TNpUAAHUS OPUIANIECKONH CHIIBI JOKYMEHTaM, IPOIYIHPYEMbIM
texuudeckumu cpeactsamu MC (B cootBercTBum ¢ 'OCT 6.10.4).

2.3.2.3. Jlig JUHTBUCTUYECKOTO OOECIEUeHUs CHUCTEMbl MPHUBOAAT TpPEOOBaHUSI K
MPUMEHEHUI0 B CHCTEME SI3IKOB IPOTPAaMMHUPOBAHHS  BBICOKOTO  YPOBHS,  S3BIKOB
B3aMMO/ICHCTBUSl TOJb30BaTENe M TEXHUYECKHX CPEICTB CUCTEMbI, a Takke TpeOOBaHUS K
KOJUPOBAaHUIO U JIEKOAMPOBAHUIO JaHHBIX, K $3bIKAM BBOJIA-BbIBOJA JIAHHBIX, S3bIKaM
MaHUIYJIUPOBAaHUSA JAHHBIMH, CpEICTBAM ONHUCAHHS MpeAMETHONM obnactu (oObekra
aBTOMAaTHU3aINK), K CIOC00aM OpraHu3aliuy uanora.

2.3.2.4. lna mporpaMMHOTO OOecreyeHUs] CHCTEMbl MPUBOJAAT MEPEYCHb MOKYITHBIX
MIPOrPaMMHBIX CPEJICTB, a TAK)KE TPeOOBaHMUS:

1) kK HE3aBUCUMOCTH IMPOTPAMMHBIX CPEACTB OT HMcmoJib3yeMbix CBT u onepamuoHHON
Cpelbl;

2) K KayecTBy HpPOrpaMMHBIX CPEJACTB, a Takke K crocodam ero oOecreueHus u
KOHTPOJIS;

3) Mo HeoOXOIMMOCTH COTJIACOBAHHS BHOBb pa3pabaThIBaeMbIX MPOrPAMMHBIX CPEJICTB C
(hOHIOM AITOPUTMOB U ITPOTPaAMM.

2.3.2.5. I TeXHUYECKOTO 00eCIIeueHUsI CHCTEMbI TPUBOIAT TPeOOBaHMS:

1) K BUIaM TEXHHYECKHUX CPEJACTB, B TOM 4YHCIE K BHJAM KOMIUIEKCOB TEXHHYECKUX
CPEICTB, MPOTPAMMHO-TEXHUYECKUX KOMIUIEKCOB U JPYrUX KOMIUIEKTYIOIIUX H3ICIuH,
JOMYCTHUMBIX K UCIIOJIb30BAHUIO B CUCTEME;

2) K (GYHKIIMOHANBHBIM, KOHCTPYKTHUBHBIM M OJKCIUTyaTallMOHHBIM XapaKTepUCTUKAM
CPEACTB TEXHUUECKOTO 00eCIeUeHHs CUCTEMBI.

2.3.2.6. [lns opraHU3allMOHHOTO OOECTeueHus: MPUBOIAT TPeOOBaHUSA K CTPYKType U
GyHKIMSAM — MOApa3JeNieHui, y4yacTBYIOIIMX B (YHKIMOHMPOBAHUM  CHUCTEMBl WU
o0ecreynBaroInX HKCITyaTalHIo; e

2.3.2.7. JIna meronuueckoro obecreuenuss MC mnpuBoasr TpeOoBaHHS K COCTaBY
HOPMAaTHBHO-TEXHUYECKON JIOKyMEHTALlMU CHCTEMBl (TepeueHb MPHUMEHSEMBIX I@IpH  ee
(GYHKIMOHUPOBAHUY CTAHAAPTOB, HOPMATHBOB, METOJIUK U T. I1.).

2.4. Paznen «CoctaB u cofepkaHue padoT MO CO3JaHUI0 (Pa3BUTHIO) CHCTEMBD» JTOJDKEH
coJiepKaTh MepevyeHb CTaIuil U 3TarnoB padoT Mo co3AaHuI0 cucTteMbl B cooTBeTcTBHM ¢ ['OCT



24.601, cpoku WX BBIOJHEHHS, NMEPEYCHb OPraHU3alMi - MCIOJHUTENCH paboT, CCHUIKM Ha
JOKYMEHTBI, IOATBEPKIAIOLINE COTJIACUE 3TUX OpraHU3alyil Ha y4acTHE B CO3JaHUM CUCTEMBI,
WIIH 3aIUCh, OTIPEACIISIONIYIO OTBETCTBEHHOTO (3aKa34MK UM pa3pabOTUHK) 33 MPOBEICHUE ITHX
pabor.

2.5. B pazgene «TpeboBaHus K COCTaBy U COJICPKAHHUIO padOT IO MOJArOTOBKE OOBEKTa
aBTOMATH3allMd K BBOJY CHUCTEMbI B JICWCTBHE» HEOOXOJWMO TPHUBECTU IMEPEYCHb OCHOBHBIX
MEPONPUATHI M WX HUCIIOJHUTENEH, KOTOPHIE CIEIyeT BBIOJHUTH MPHU IMOJITOTOBKE OOBEKTa
aBTomMaruzaiuu kK BBony MC B neiicTBue.

2.6. B cocraB T3 na mpoektupoBanne MC mnpu HaIHMUUH YTBEPKACHHBIX METOIHK
BKJIIOUYAIOT IPUIIOKEHUS, COJEpKAIIIME:

1) pacuer oxunaemoii 3pPEKTUBHOCTH CUCTEMBI,

2) OLIEHKY HayYHO-TE€XHUYECKOTO YPOBHS CUCTEMBI.

[Ipunoxxenust BkiIto4aroT B coctaB 13 Ha npoektupoBanue MC no coriacoBaHuio MEXIY
pa3paboOTYUKOM U 3aKa3YUKOM CUCTEMBI.

TEXHOJIOI'MHU YIIPABJIEHUSA ’KU3HEHHBIM TUKJIOM UH®OPMAIIMOHHBIX
CUCTEM

Ooumue ceenenns 00 00beKTHOM MogeanpoBanun UC

CyiiecTByeT MHOKECTBO TEXHOJOTMM M WHCTPYMEHTAJIBHBIX CPEJACTB, C MOMOIIbIO
KOTOPBIX MOKHO pPEaM30BaTh B HEKOTOPOM CMbICIE ONTUMaibHbIN mpoekt MC, HaumHas ¢
JTama aHaju3a M 3aKaH4yuBas CO3JaHHEM MPOrpaMMHOTO KOJa CUCTeMbl. B OojblIMHCTBE
CIIydaeB 3THU TEXHOJIOTUU MPEIbSABIAIOT BEChMa KECTKHE TpeOOBaHUs K Mpolieccy pa3paboTKu U
UCIOJIb3YeMBIM pecypcaM, a TMONBITKH TpaHCHOPMUPOBATh HMX TMOJ KOHKPETHBIE IMPOEKTHI
OKa3bIBAIOTCsl Oe3yclemHbIMU. DTH TexHojoruu npeactaBieHbl CASE-cpencTBamu BepXHETo
ypoBHst umn CASE-cpenctBamu nosHoro xu3HeHHoro 1ukia (upper CASE tools wnm full life-
cycle CASE tools). O HE MO3BOJISIIOT ONTHUMH3UPOBATH JIEATEILHOCTh HA YPOBHE OTACIbHBIX
AIIEMEHTOB MPOEKTa, U, KaK CJIEICTBHE, MHOTHE Pa3pabOTUMKM MEPelUI Ha TaK Ha3blBaeMble
CASE-cpencta nmxuero ypoBHs (lower CASE tools). OmHako OHM CTOJKHYJIMCh C HOBOU
npoOnemMoil — mpoOieMol OpraHu3aluy B3aUMOJICHCTBUS MEXKIY Pa3IUYHBIMU KOMAaHJaMH,
peaIn3yIOUUMU IPOEKT.

YHupuuupoBaHHbIi A3bIK 00bEeKTHO-OPUEHTUPOBAHHOT0 MOIEJIUPOBAHUS

YHudumupoBaHHpld  SA3bIK  O0BEKTHO-OPHEHTHPOBAHHOTO MojaenupoBanus  Unified
Modeling Language (UML) siBuiics CpeacTBOM TOCTHIKEHHS KOMIIPOMHCCA MEKIY OSTHMH
noaxonamu.  CyllecTByeT  JOCTaTOYHOE  KOJUYECTBO  MHCTPYMEHTAJbHBIX  CPEICTB,
nojJiep>KuBaImUX ¢ noMoinbio UML u3HeHHBI 1MKI HH(QOPMALIMOHHBIX CHCTEM, W,
onnoBpemenHo, UML siBnsieTcst 1ocTaTo4HO THOKUM ISl HACTPOMKHU M MOJNEPKKH CIeU(PUKU
JEeSITeNIbHOCTH Pa3IMYHbIX KOMaH pa3paboTUYHUKOB.

Coznmanne UML nHauanoch B okTsiope 1994 r., xorma xum Pam6Go u I'pagu byu us
Rational Software Corporation ctanmm paborate Hax oObeauHeHUEM cBoMX MeTo0B OMT u
Booch. B Hactosimiee Bpemsi koHcopuuym moib3oBateneit UML Partners Bkitowaer B ceOst
Mpe/ICTaBUTENe TaKuX TpaHIoB WHGPOPMAIMOHHBIX TeXHOJoruii, kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencrasnsier co00if 00BEKTHO-OPUEHTUPOBAHHBIN SA3bIK MOJIEJTMPOBaHUs,
oOnafarouil ClIeyoIMMUA OCHOBHBIMH XapaKTePUCTHKAMHU:

- SIBJISIETCS SI3BIKOM BHU3YaJbHOTO MOJEIUPOBaHUsS, KOTOPHIH oOecrneuynBaeT pa3paboTKy
pENpe3eHTaTUBHBIX MOJEJeH UIsi OpraHW3allii B3aUMOJICHCTBUS 3aKa3uWka W pa3paboTyhKa
NC, paznuunbix rpymnmn pazpadotankos UC;

- COAEPKUT MEXaHU3MBbI PACIIUPEHUS U CIICIIUATU3AINH 0a30BBIX KOHIICTIIIUN S3bIKA.

UML — o510 cranmapTHas HOTalUsi BHU3YaJIbHOTO MOJEIHUPOBAHUS TMPOTPAMMHBIX
cuctem, mpuHsaTas koHcopuuymoMm Object Managing Group (OMG) ocenwsto 1997 1., u Ha



CeTOJHAIIHUN JIeHb OHAa MOJICPKUBACTCS MHOTUMH OO0BEKTHO-opueHTHpoBaHHBIMU CASE-
IIPOJTYKTaMH.

UML BkitouaeT BHYTPEHHUI HA0OP CPEACTB MOJEINPOBAHUS, KOTOPBIE cEYac MPUHATHI
BO MHOIMX METOJaX M CpeACTBaX MOJEIHMPOBaHUA. OTH KOHLENLUU HEOOXOAUMBI B
OOJIBIIMHCTBE MPHUKIAIHBIX 337a4, XOTs HE KaJas KOHLEHIHMS HeoOOXOquMa B KaXIOH 4acTu
KayKJ0ro npuiiokeHus. [losp30BaTensim si3plka Npe1ocTaBiIeHbl BO3SMOKHOCTHU:

- CTPOMTb MOJIEJIM Ha OCHOBE CpEACTB sapa, 0Oe3 HCIOJIb30BaHUS MEXaHM3MOB
paciiupeHus A1 O0JbIIMHCTBA TUIIOBBIX TPUIIOKEHUI;

- 100aBIATH IPH HEOOXOJMMOCTH HOBBIC DJIEMEHTHI M YCIIOBHBIE 0003HAUCHUS, €CITH OHH
HE BXOJAT B S/IpO, WIM CHEIHAIU3UPOBATh KOMIIOHEHTBHI, CUCTEMY YCIOBHBIX O0OO3HAu€HUM
(HOTaMIO) ¥ OTPAHUYCHUS JJIS1 KOHKPETHBIX MPEAMETHBIX 00JIacTel.

I3k UML
Auarpams Ouarpamma Owarpamma
BapHaHToe KNACCOR COCTOAHMIA
WCNONB30BAHUA
Auarpamma HuterpupoBaHHan Ouarpamma
ARATENBHOCTH uoAent CNOXHON nocnejoearent-
CHCTeMbI HOCTel

S N

Ouarpamma
KOONEPALMH

p———

Ouarpamma
pPa3BepTLIEAHHA

Ouarpamma
KOMMNOHEHTOB

Pucynox 2.1 - UaTerpupoBaHHas MOJIE€Nb CJIOXKHOM CUCTEMBbI B HOTanuu s3bika UML

Crannmapt UML npemnaraer ciaeayroomuii HabOp auarpaMm Jjis MOJACITHPOBAHUS:
1. nuarpaMMbl BapHaHTOB HCIIOJIb30BaHus (usSe case diagrams) — st MOJACIUPOBaHHUS
OM3HEC-TIPOIIECCOB OPraHM3allMd U TpeOOBaHUM K CO3AaBaeMOM CHCTEME);
2 nuarpammbl  kiaccoB  (class diagrams) — sl MOACIMPOBAHUS —CTATHYCCKOM
CTPYKTYPBl KJIACCOB CHCTEMBI U CBSI3€H MEXIy HUMU;
3. nuarpammsl oBeneHus cuctemsl (behavior diagrams):
3.1 nuarpamMebl B3aumoeicTBus (interaction diagrams):
3.1.1 quarpammbl ocneA0BaTeNbHOCTH (sequence diagrams) u
3.1.2 xoonepatuBHble auarpaMmbl (collaboration diagrams) — s
MOJENUpPOBaHUs Tpoliecca oOMeHa COOOIIEHUSIMH MEXIy 00bEKTaMHu;
3.2 nuarpaMMbl  cocTosiHMM  (statechart diagrams) — s MonenupoBaHUS
MOBEACHUS 0OBEKTOB CHUCTEMBI MPHU TMEpPEeXoe U3 OJHOIO COCTOSHUS B APYTrO€;
3.3 quarpaMMbl  esTenbHOCTER (activity diagrams) — g MOJEIHpPOBaHUS
MOBEACHUS CHCTEMBl B paMKax pa3JIMYHBIX BAapUAHTOB HUCIOIB30BAHUS, WIH
MOJENUPOBAHUS JEeSITELHOCTEIH;
4. nuarpaMmmsl peanusanuu (implementation diagrams):
4.1 nunarpaMMbl KOMIOHEHTOB (component diagrams) — A MOJAEIMPOBAHUS
HepapXuu KOMIIOHEHTOB (TIOJICUCTEM) CUCTEMBI;
4.2 nuarpammMbl  pazBepTeiBanus (deployment diagrams) — mns mMonenmupoBaHUs
(hu3HUECKON apXUTEKTYPhl CUCTEMBI.



JAuarpaMMbl BADHAHTOB UCIOJIb30BAHUS

[TonsiTne BapuaHTa WHCIONB30BaHUs (use case) BrepBbie BBen MBap SkoOGcoH u
npujail €My TakKyld 3HAauuMOCTb, 4YTO B HACTOSILEE BpPEMS BapUaHT MHCIIOJIb30BAHMUS
MPEBPATHIICSI B OCHOBHOHM 3JIEMEHT Pa3pabOTKH U IUIAHUPOBAHHS MTPOCKTA.

Bapuant wucnosib30BaHUsI MPEACTaBIsCT COOOM  MOCIEIOBATENBHOCTh JACUCTBUM
(TpaH3aK1Mil), BBINOJHIEMBIX CHCTEMOM B OTBET Ha COOBITHE, HHULIUHUPYEMOE HEKOTOPBIM
BHEIIHUM  OOBEKTOM (ICHCTBYIOIIMM  JIMIIOM). BapmaHT WCIOJB30BAaHHUS  OINHUCHIBACT
TUIIMYHOE B3aMMOJCHCTBUE MEXAY NOJb30BATEIEM M CUCTEMOM. B mpocreiimieM ciyyae
BapHaHT WCIOJB30BAHUS ONpEACSIeTCS B Ipolecce OOCYXKIEHHS C I0JIb30BATENIEM TeX
¢byHKIMH, KOTOpble OH XOoTen Obl peamn3oBaTh. Ha s3pike UML BapwaHT HCHOJIB30BaHUS
M300paKaloT CIEAYIOIUM 00pazoM:

BEIPI-'IEIHT HCNOoNb320B3HMWA

Pucynox 2.2 - BapuaHT UCTIOIb30BaHUS

HeiictByromiee auio (actor) — 3TO0 pojib, KOTOPYIO MOJIb30BATENb UTPAET MO OTHOIICHHUIO
K cucrteme. JlelcTByromue Iua NpeAcTaBIsioT cOOON poyid, a HE KOHKPETHBIX JIIOJEeH WM
HauMeHoBaHHUs paboT. HecmoTps Ha TO, 4TO Ha AMarpaMmax BapUAaHTOB HCIIOJIB30BAHUS
OHM H300pa)KaloTCs B BUJIE CTHIIM30BAHHBIX YEIIOBEYECKUX (PUTYpPOK, AECHUCTBYIOIIEE JIUIO
MOXKET TakKe ObITh BHEIIHEH cHucTeMOW, KOTOpoil HeoOxoauma HekoTopas HHpopmanus ot
naHHOM cucteMsbl. Iloka3biBaTh Ha auarpaMme JEMCTBYIOIUX JIMIL CJIEAYET TOJBKO B TOM
cllyyae, KOrjla UM JeHCTBUTENBHO HEOOXOAMMBI HEKOTOpbIE BapHaHThl MCHOJb30BaHUA. Ha
si3pike UML aeiicTByroIue Jniia mpeacTaBisioT B BuaAe Guryp:

Pucynok 2.3 - JleiicTByromiee 1uiio (akrep)

JleficTBytolMe JMIla JIEIATCS HA TPU OCHOBHBIX THIIA:

- TI0JIb30BATEN;

- CHCTEMBI,

- Ipyrue CUCTEMBI, B3aUMOJICHCTBYIOIINE C JTAaHHOM;

- BpeMmsl.

Bpewmsi cTaHOBUTCSI IEHCTBYIOIIUM JIHIIOM, €CJIM OT HETO 3aBUCHUT 3aIyCK KaKUX-JIHOO
COOBITHI B CUCTEME.

Cesi3u Mexay BAPpHMAHTAMH MCIOJb30BAHUS M JCHCTBYHOIIUMH JHLIAMHA

B s3pike UML Ha jguarpaMMax BapHaHTOB MCIOJIB30BaHUS MOJACPKUBAECTCS
HECKOJIbKO THUIIOB CBSI3€d MEXJIy OJJIEMEHTaMU JuUarpaMMbl. JTO CBSI3M KOMMYHHKAIUU
(communication), sxmouenus (include), pacimpenus (extend) u 06061eHus (generalization).

CBsi3b KOMMYHHUKAIlUM — 3TO CBA3b MEXJYy BApUAaHTOM UCIOJIb30BaHUA U
nevctByromuM oM. Ha s3pike UML CBSI3M KOMMYyHHMKAIMM ITOKA3bIBAIOT C ITOMOUIBIO
OJIHOHAMPABIECHHON acCOLMAIUH (CIUIONUTHON JTMHUN).

OdoprunTe kpeguT
1 * ANA kivenTa badka

Kaweur bauka



Pucynok 2.4 - Ilpumep cBsI3u KOMMYHUKALIUU

CBsi3b  BKJIFOUEHUS IMPUMCHACTCA B TCX CHUTyallUAX, KOrga HMECTCA KaKOM-1I100
(¢parMeHT TOBEJCHUS CHCTEMBbI, KOTOPBI MOBTOpPSAETCS Oojiee 4YeM B OJHOM BapHaHTE
ucnosib3oBaHusa. C  MOMOLIBIO TakuX CBA3€H OOBIYHO MOJEIUPYIOT MHOIOKpPATHO
UCTOJB3yeMYI0 (DYHKIIMOHAIBHOCTb.

CBs3b pacliupCHusa MOPUMCHACTCA HOpHU  ONHMCAHHUU N3MECHEHHH B HOpMaJIbHOM
IIOBECJCHUU CHUCTCMBI. Omna 1o3BOIsIET BAapHUaHTYy HCIIOJIB30BAHHA TOJIBKO IIpU H€06XOI[I/IMOCTI/I
HCIIOJIB30BATh (bYHKHI/IOHaJH)HI)Ie BO3MOXHOCTH APYTOro.

<<gxtend>>

. —
Knuent CHATE AeHBIA
Co c4yeTa
S
-~
T

<<include>>

BeinonHnuTs
yCKOpeHHoe
CHATHE AEgHer

AyTeHTUMUMpPOBaTh
KNWeHTa

Pucynoxk 2.5 - [Ipumep cBsI3u BKITIOUEHUS U PACIIIUPEHUS

C nomoipio cBSI3M O00OOIIEHMS] MOKA3bIBAIOT, YTO Yy HECKOJbKUX JACHCTBYIONINX JIMILL
UMEIOTCS OOLINE YEPTHI.
CnysxawmMn %

CnywawmwAd % CnyxawmWAd BpemeHHbIn %
C NO4acoBon Ha oKknage [ e T
onnaron

Pucynok 2.6 - I[Ipumep cBsi3u 000011eHUS

JAmarpammbl B3aumoaeiicTBus (interaction diagrams)

Jlmarpammbl ~ B3auMmojecTBUs  (interaction  diagrams)  ONHUCHIBAIOT — TOBEIACHHUE
B3aMMOJICHCTBYIOIIUX Tpynn oObekToB. Kak mpaBwio, auarpaMmMa  B3auMOJICHCTBUS
OXBaThIBAaET MOBEJCHHE OOBEKTOB B paMKaX TOJIbKO OJIHOTO BapHaHTa WCIOJb30BaHus. Ha
TAaKoOM JauarpamMme OTOOpakaeTcsi psij OOBEKTOB M TE COOOMICHHS, KOTOPBIMH OHH
0OMEHHUBAIOTCA MEXAY COOOI.

CooOmenue (message) — 3TO CPEICTBO, C TOMOIIbIO KOTOPOTO OOBEKT-OTHPABUTEIH
3alpaiBaeT y 00bEeKTa MOJTydaTelisi BRIIOJHEHUE OJHOM U3 €ro Oreparuil.

HNudopmanmonnoe (informative) cooOiieHre — 3T0 COOOIIEeHHE, CHAOXKAroIIee 00BEKT-
MOJIy4aTeNlb HEKOTOpoi uHQopMaIuei it 0OHOBIEHHSI €70 COCTOSHUSI.

Coobmenne-3ampoc (interrogative) — 3TO  COOOLIEHHE, 3alpalldBarollee Bbllady
HEKOTOPO# nH(popMmau 00 0ObeKTe-ToTydaTene.

NwmnepatuBHoe (imperative) cooOIIeHHe — 53TO COOOIIEeHHe, 3ampaliluBaroiee y
00BeKTa-ToayJarens BHINOJHEHIE HEKOTOPBIX ACHCTBUM.

CymiecTByeT 1Ba BHAa JUarpamMMm B3aWMOJIEHCTBHUSA: IUArpaMMbI MOCIEI0BATENILHOCTH
(sequence diagrams) u koomepatuBHbIC auarpammsbl (collaboration diagrams).

Juarpamma nocjaenoBaTtejJbHocTH (Sequence diagrams)
JluarpaMma TOCJIeI0BATEIbHOCTH OTPAKAET MOTOK COOBITHIA, TPOUCXOIAIINX B PAMKax
BapHaHTa MCIOJIb30BaHHSI.
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Pucynok 2.7 - [Ipumep auarpamMMbl OCIEA0BATEIILHOCTH

Bce peiicTByromme auna moka3aHbl B BEpXHEeM 4acTh JauarpaMmbl.  CTpesku
COOTBETCTBYIOT COOOIICHHUSM, MEpPeIaBacMbIM MEXY IEHCTBYIOIIMM JIMIIOM U OOBEKTOM WIIU
MEXTy 00BEKTaMH ISl BBITIOJHEHUS TPEOYEMbIX (PYHKITHIA.

Ha  ngmarpamme  mocnenoBaTelnbHOCTH — OOBEKT  W300pakaeTcs B BUJE
NPSIMOYTOJIbHUKA, OT KOTOPOTO BHU3 MpPOBEJACHA ITYHKTHPHAs BEpPTHKAJIbHAS JIMHHUS. JTa
nuHUs HasbiBaeTcs nuHueil ku3Hu (lifeline) o6wvekra. Ona mpenctaBisier coOoil (parMeHT
KU3HECHHOTO IMKJIa O00BEKTa B IMPOIECCE B3AUMOJICHCTBHSI.

Kaxmoe cooOmieHre MpeacTaBisieTcss B BHIE CTPEIKH MEXAY JUHHUSIMHU )KU3HU JBYX
00bekTOB. COOOIIEHHS TOSBISIOTCS B TOM TOPSJIKE, KaK OHHM IOKa3aHbl Ha CTPaHUIIC
cBepxy BHH3. Kaxkioe cooOlieHue mnoMedaercss Kak MUHUMYM HMeEHeM cooOuieHus. [Ipu
KEJIaHUU MOXKHO J00aBUTh TaKKe apryMEHThl U HEKOTOPYIO YIPAaBISIOUIYI0 WHGOPMAIIHIO.
MoxHo mokazaTh camojeneruposanue (self-delegation) — cooGierne, koTOpoe OOBEKT
MOChIIaeT caMoMy cebe, TIpU STOM CTpesiKa COOOIICHMs YKa3bIBaeT Ha Ty K€ CaMyl0 JIMHUIO
KU3HU.

Juarpamma koorepaituu (collaboration diagram)

JlnarpamMmsbl Koomepanud OToOpakaloT MOTOK COOBITHI 4Yepe3 KOHKPETHBIA ClIeHApHid
BapuaHTa WCIOJIb30BAHUS, YIOPSAOYEHBI IO BPEMEHH, a KOOIEPATUBHBIE JHUATPAMMBI
OoJbIlIe BHUMAHUS 3a0CTPSIOT HA CBS3AX MEXAY OOBEKTaMH.

Ha pmarpamme koomepaiuu mpeicTaBieHa BCS Ta WHGOpMaIvs, KOTOpas €CTh W Ha
auarpaMme TOCTEeIOBAaTENbHOCTH, HO KOOIEpaTWBHAs AMarpaMMa MO-APYrOMY OIHCHIBAET



MOTOK COOBITHH. V3 Hee 5erye MOHATH CBS3M MEXAY 00bEKTaMH, OJHAKO, TPyIHEE YSICHHUTH
MOCIIEI0BATEILHOCTH COOBITHH.

Ha xoonepaTuBHOW amarpaMme Tak e, Kak M Ha JuarpamMMe MocjeI0BaTeIbHOCTH,
CTpeNIKH O0003HAYalOT COOOIIeHHsI, OOMEH KOTOPBIMH OCYILECTBIIIETCS B paMKax TaHHOTO
BapuaHTa UCIIOJIb30BaHUA. Nx BpEMCHHaAs MOCJICAOBATCIIbHOCTD YKA3bIBACTCA IMIYTEM HYMCpalUun
COOOIICHUH.

2:CunTaTe Ne KapTii
—_

1: MpuHATE KapTy

BOHYTE KAPTY
5: Beoa BIN-xoaa (1234) A
10: Beibop peicteun (CHATL co fyeTa) 17: Beigatfes (20 py6.)

| Ynpagnexue ATM |

KaccoBniin
annapar

7: OTEpPLITE CYeT
8: Mpokepurs PIN-kog
14 CHaTe (20 py6.)

1: Sano-cu

Brpar ATM .

Pucynox 2.8 - [Ipumep auarpaMMbl KOooTiepamnuu

JAuarpammbl kjaccoB. O0ume cBegeHust

JlnarpamMma KJIacCOB ONpENENseT THUIBl KJIacCOB CHCTEMBl W Pa3IU4YHOTO poja
CTaTUYECKUE CBS3M, KOTOpHIE CYHIECTBYIOT MexXAy HuMH. Ha auarpammax KkiaccoB
M300paxaroTcsl TakkKe aTpuOyThl KJIaccoB, OMNEpallid KJIAcCOB M OTPaHUYEHUS, KOTOpbIE
HAKJIaJbIBAIOTCA HA CBSI3U MEXK]Y KIACCaMH.

Huarpamma xmaccoB UML - 3710 Tpad, y3mamMu KOTOPOTO SIBJISIFOTCS DIIEMEHTHI
CTATUYECKOW CTPYKTYpbl TpOeKTa (KJIacchl, MHTEP(MENCHI), a ayraMd - OTHOIICHHUS MEXIY
y31aMH (accolMaluy, HacJIeJOBaHUE, 3aBUCUMOCTH).

Ha auarpamme kitaccoB n300pakaroTcs CIEIyIOIINE FIEMEHTHI:

- [Taker (package) - HabOp 7IEMEHTOB MOJIEIH, JIOTHYECKH CBSI3aHHBIX MEX]Ty COOOi;

- Knacc (class) - onrcanue 001X CBOWCTB IPYIIIBI CXOIHBIX 0OBEKTOB;

- UnTepdeiic (interface) - aOCTpakTHBIM Kiacc, 3aJar0lIil Ha0Op omeparyii, KOTOpbIC
00BEKT MPOU3BOJILHOTO KJIacca, CBA3AHHOTO C JAaHHBIM HMHTEpdericoM, MPeIoCTaBIseT IPYTUM
oOBeKTaM.

Kaace

Knacc - a0 rpynma cymHocTeil (00beKTOB), 001aalONINX CXOJHBIMH CBOWCTBAMH, a
MMEHHO, JaHHBIMU U noBeaeHueM. OTAENIbHBIN MPEICTABUTEb HEKOTOPOTO KIacca Ha3bIBACTCSA
00BEKTOM KJIacca WIIA IMTPOCTO OOBEKTOM.

ITon moBenenwem oObekra B UML moHMMaroTCs Jr0OBIC IMpaBUjia B3aUMOJICHCTBUS
00BeKTa C BHEIIIHUM MUPOM U C JaHHBIMU CaMOT0 00BEKTa.

Ha nuarpammax kmacc n3oOpakaeTcsi B BUJE MPSMOYTOJIbHHUKA CO CIJIONTHOW TpaHUIIEH,
pa3IeI€HHOTO TOPU30HTAIBHBIMU JIMHUSIMU Ha 3 CEKLIUU:

- BepxHss cexius (CeKlus UMEHHU) COJIEP>KUT MMsI KJlacca M Jpyrue oOIue cBOHCTBa (B
YaCTHOCTH, CTEPEOTHI).

- B cpenneii cekunu coiep KUTCS CIUCOK aTpHOYTOB

- B HmkHEH - CIUCOK omepanuid Kiacca, OTPaKAOIMIMX €ro IMOBeldeHHe (AeiCTBHUS,
BBITIOJIHSIEMBIE KJIACCOM).

JIro6ast 3 cexuuii aTpruOyTOB U ONEpalliii MOKET He U300paxkaThes (a Takxke o0e cpasy).
Jlis  OTCYTCTBYIOIIEH CEKIIMM HE HYXHO PHCOBATh PAa3JCIUTENbHYIO JHHHIO U Kak-IHOO
yKa3blBaTh HA HAJIMYKE UM OTCYTCTBHUE DJIEMEHTOB B HEMl.



Ha ycMoTpeHue KOHKPETHOW peanu3aldyd MOTYT ObIThb BBEICHBI JIOTIOJHUTEIbHBIC
CeKIIMH, Hanpumep, uckiaroueHus (Exceptions).

<<Entity>>
Card Reader <<Boundary>>
- Card Number : integer ATM Screen
+ Accept Card() : integer + Prompt(} : integer _
+ Eject Card() : integer + Acceptinput(input : Integer) : integer
+ Read Card() : integer
0.1
0..1
0.1 o.n
<<Entity>>
Account
- Account Number : integer <<Boundary>>
- PIN : integer Cash Dispenser
- Balance : long - Cash Balance : long
+ Open() : integer 1 0.104 Provide Cash() : integer
+ Withdraw Funds{Amount . long) : intege + Provide Receipt() : integer
- Deduct Funds{Amount : long) : integer
- Verify Funds() : integer

Pucynox 2.9 - [Ipumep auarpamMmbl KJIacCoB

CrepeoTHnbl KJI1accoB

CrepeoTunsl KJacCcoB — 3TO MEXaHU3M, [O3BOJISIONINI  pa3fensaTh KJacchl Ha
KaTeropuu.

B s3p1ke UML omnpenenensl Tpu OCHOBHBIX CTEPEOTHIIA KJIACCOB:

- Boundary (rpanumna);

- Entity (cymHoCTB);

- Control (ympaBienue).

['pannunbIe KI1acchl

I'pannunbiMu  kmaccamu (boundary classes) Ha3bIBalOTCS TaKWe KIIACChI, KOTOPbHIC
pacIoIOKEHbI Ha TPAaHUIE CUCTEMBI M BCEH OKpyXKaromed cpelbl. ITO 3KpaHHbIE (HOPMBI,
OTYETHl, UHTEeP(EUChl C anmapaTypol (Takoil Kak NMPHHTEPHI MJIHM CKaHEPbI) U MHTEp(EHCH ¢
JIPYrUMH CUCTEMaMHU.

UroObl HaWTH TpaHWUYHBIC KIACCHl, HAJ0 HCCIENOBAaTh JHarpaMMbl BapHaHTOB
UCTONb30BaHus. KaxjoMy B3aUMOJCHCTBUIO MEXAY IACHCTBYIOIIMM JIMIIOM W BapHaHTOM
WCIIOJIb30BaHUS JIOJDKEH COOTBETCTBOBATH, IO KpaifHEeW Mepe, OJIMH IpaHUYHbIN Kiacc. IMeHHO
TAKO# KJIACC MO3BOJISET JCHCTBYIOIIEMY JIUIY B3aMMOICHCTBOBATH C CUCTEMOTA.

Kuaccesi-cymnocTu

Knaccrei-cymnoctu (entity classes) comepkat xpanumyro wuHpopmaiuio. OHU HMEIOT
HauOoJIbIlICe 3HAYCHUE JUISI TOJIb30BATENs, W IMOTOMY B HMX Ha3BaHMUAX YACTO HCIOJB3YIOT
TEPMHUHBI U3 TpeAMeTHON oOsacTu. OOBIYHO JIJIS KaXKIOTO KJIACCA-CYIHOCTH CO3JAI0T TaOJIHILy
B 0a3e JaHHBIX.

Yupasisiionue KJIaccol

Vupapnsiomue Kkiaccel (control classeS) oTBeyaroT 3a KOOpPIAMHAIMIO JICHCTBUI
apyrux  kimaccoB. OOBIYHO y  KaXJOTO BapuaHTa HCIONB30BAHUSA UMEETCS OJMH
YIPABJSAIONINI KJacc, KOHTPOJUPYIOIIUNA TOCIeI0BATeIbHOCTh COOBITUH AITOrO BapUaHTa
WCIOJIb30BaHUs. YTIPABISIIOMIMIA KJTacc OTBEYAeT 3a KOOPAMHAIIMIO, HO caM HE HeceT B cebe
HUKaKOW (YHKIMOHATHHOCTH, TaK KaK OCTAllbHBIE KJIAacChl HE TMOCBUIAIOT €My OO0JBIIOTO
KOJIMYeCTBa CooOmeHnii. BMecTo 9STOro OH caM TMOCHIJIAeT MHOXKECTBO  COOOIICHHUIA.
VYIpaBisrommil KJ1acc MpocTo AEIErUPyeT OTBETCTBEHHOCTh APYTUM KiaccaM, IO ATOU NMPUUYUHE
€ro 4acTO Ha3bIBAOT KJIIACCOM-MEHEKEPOM.



B cucreme Moryr ObITh M Jpyrue YHpaBISIONIME KIACCHI, OOIIWE IS HECKOJIBKUX
BAapMaHTOB HCIOJIb30BaHMs. Hampumep, Moker ObITh Kiacc SecurityManager (MeHemKep
0€30MacHOCTH), OTBEYAIOIIUN 3a KOHTPOJb COOBITHI, CBS3aHHBIX C Oe30macHOCThIO. Kitacc
TransactionManager (MEHeIXep TpaH3aKIMii) 3aHUMACTCS KOOpPAWUHAIIMEH COOOIICHHIA,
OTHOCSIIIMXCS K TPaH3aKIHUsAM ¢ 0a30i JaHHBIX. MOryT OBITh W JPYrHue MEHEIKEphl s
paboTel C JAPYrUMHU dJIeMEHTaMUu (DYHKIIMOHUPOBAHUS CHUCTEMBI, TAaKUMH KaK pa3/eicHHE
pecypcoB, pacmpeneneHHas oOpabOTKa JaHHBIX WK 00paboTKa OMIMOOK.

[ToMuUMO yITOMSIHYTBIX BBIIIE€ CTEPEOTHIIOB MOXHO CO3JaBaTh W CBOW COOCTBECHHEIE.

ATpuOyYTHI

ATpubyT — 3TO 3IMeMEHT WH(POPMALMH, CBA3aHHBIA C KJIacCOM. ATpHOYTBI XpaHST
MHKAIICYJMPOBaHHbIE IaHHbIE KJIacca.

Tak kak aTpuOyThl conepkarcs BHYTPH Kjacca, OHH CKPBITHI OT JPYruX KiaccoB. B
CBSI3U C ATHM MOJKET IMOHAJO00UTHCS yKa3aTh, KAKHE KJIACCHI MMEIOT MPAaBO YHTATh M M3MEHATh
aTpuOyTHl. DTO CBOMCTBO HA3BIBACTCS BUAMMOCTHIO aTpulyTa (attribute visibility).

VY arpubyra MOXHO OIPENENUTh YETHIPE BO3MOXKHBIX 3HAYCHHS AITOTO MapaMerpa:

- Public (oOumii, OTKpBITHI). DTO 3HAUEHHE BUAMMOCTH MIpENIoJaraer, yTo aTpudyT
OyZeT BUJIEH BCEMH OCTaJIbHBIMU Kilaccamu. JIr000i Kiacc MOXKET MPOCMOTPETh WM U3MEHUTh
3HaueHue arpudyra. B coorBerctBuM ¢ HoTamumeidr UML oOmemy arpuOyTy mpeaiiecTByer
3HAK « T ».

- Private (3akpmiThlil, cexkpeTHblil). CoOTBETCTBYIOIUN aTpUOyT HE BHUJIEH HUKAKUM
JIPYrUM KJaccoM. 3akpbIThli aTpuOyT 0003Ha4yaeTcs 3HAKOM « — » B COOTBETCTBUHU C
HoTtarmern UML.

- Protected (3amumiennsiif). Takod aTpuOyT JOCTYIEH TOJBKO CaMOMY KJIaccy W €ro
notomkaM. HoTtarus UML aiist 3ammimeHHoro aTpudyTa — 3T0O 3HaK « # ».

- Package or Implementation (makernsiii). [Ipenmnonaraer, 4To maHHBIN aTPUOYT SABISETCA
oOLIMM, HO TOJBKO B MpEJeNax ero nakera. OTOT TUIl BUJIMMOCTH He O00O3HAYaeTCsi HUKaKUM
CHelHaTbHBIM 3HAYKOM.

B  ob6mem ciyuae, arpuOyThl  peKOMEHAyeTCS  JielaTh  3aKPbITBIMH WM
3alUIICHHBIMHU. DTO TIO3BOJISET JIy4llle KOHTPOJIUPOBATH CaM aTpUOYT U KOJI.

C nmoMmoIpi0 3aKphITOCTH WM 3alIUIIEHHOCTH ynaeTcss u30exaTb CHUTyalllH, Korja
3HaueHue aTpubyra HU3MEHSeTCsl BCeMH KjaccaMu cucTeMbl. Bwmecto sToro oruka
u3MeHeHus aTpulyra OyneT 3akiloYeHa B TOM JK€ KJacce, YTO M caM JTOT aTpuOyT.
3aaBaeMble MapamMeTpbl BUIMMOCTH HOBJIUSIOT HA TEHEPUPYEMbIN KOJ.

Onepauun

Onepanuu pealn3yloT CBA3aHHOE C KiIaccoM MoBeneHue. Onepainus BKIIOYAET TpU
YacTH — WMs, MapaMeTpbl U THUI BO3BPAIla€MOro 3HAUYCHMUS.

[Tapamerppl — 3TO apryMeHThl, IIOJIydaeMble omepamueil «Ha Bxoge». Tun
BO3BpAIla€MOr0 3HAYEHUSI OTHOCUTCA K pe3yibTaTy IEUCTBUS ONEPALIUH.

Ha nuarpamme KiaccoB MOKHO IOKa3blBaTh KaKk MMEHa oOIllepauuii, Tak M HMeEHa
omepanuii BMecTe C HUX [apamMeTpaMd H THIIOM BO3BpalllaeMoro 3HadyeHUs. YToObI
YMEHBIIUTh 3arpyEHHOCTh AMAarpaMMbl, MOJIE3HO ObIBA€T HA HEKOTOPBIX M3 HUX MOKA3bIBAThH
TOJIBKO UMEHA OIIEepalltii, a Ha IPYTUX UX MTOJHYK CUTHATYPY.

B s3pike UML onepanuy uMErOT CIeAyONIyI0 HOTALMIO:

Nmsa Omnepauuu (apryMeHT: THI JaHHBIX apryMeHTa, apryMeHT2:THN JaHHBIX
apryMmeHTa2,...): TUIl BO3BPAIIaeMOT0 3HAUECHUS

Crnenyer pacCMOTpPETh YEThIPE PA3IMYHBIX TUIIA OTIEPALIHIA:

- Onepainuu peanuzaium;

- Onepanuu ynpaBieHUs;

- Onepanuu 10CTymna;

- BcnomorarenbHble Onepanuu.



Onepanumn peaanszanumn

Onepanuu peanusanuu  (implementor operations) pealu3ylOT HEKOTOphIe OW3HEC-
¢ynkumu. Takue omnepanuu  MOXHO —HAWTH, UCCIEAys JAMarpaMMbl B3aMMOACHCTBUS.
JuarpamMmmbl  3TOro Tuma (OKYCHPYIOTCS Ha Ou3Hec-QpyHKIMAX, W KaXIoe COOOIIeHHE
JyarpamMmmbl, CKOpee BCEro, MOXKHO COOTHECTH € OIlepalieil peanu3aiui.

Kaxnas onepauus peanusanuu  JO/DKHA  ObITh  JIETKO — IPOCIIEXKHBaeMa  JI0
COOTBETCTBYIOLIEIO TpeOOBaHMUS. DTO JOCTUraeTcs Ha Pa3IUYHbIX ATarax MOJEIUPOBAHMS.
Onepanys BBIBOJAUTCA U3 COOOIIEHUMS HaA JuarpaMMe B3auMOJEUCTBHS, COOOIICHUS
UCXOJAT W3 MOAPOOHOTO ONHCaHUS IOTOKA COOBITHUH, KOTOpBIA CO3JAaeTCs Ha OCHOBE
BapUaHTa MCIIOJIb30BAaHUS, a MOCIETHUI — Ha OCHOBE TpeOoBaHMl. Bo3MOXKHOCTH MpociaennTh
BCIO 3Ty LIETIOYKY IIO3BOJISIET T'apaHTHpPOBaTh, YTO Kaxjoe TpeboBaHME OyneT peaan30BaHO
B KOJe, a KaXJblil (hparMeHT Koja peanu3yeT Kakoe-To TpeOoBaHMUE.

Onepauuu ynpapJjieHUus

Onepanu  ynpaBjieHus (manager operations) — ympaBiasiOT — CO3JaHHEM U
YHUUYTO)XEHHEM OOBEKTOB. B 3Ty Kareropuio nomnajgaroT KOHCTPYKTOPbI M JECTPYKTOPHI
KJIaCCOB.

Onepaunum gocryna

ATpuOyThl OOBIYHO OBIBAIOT 3aKPHITHIMU WM 3alllMUICHHBIMU. TeMm He MeHee, Ipyrue
KJIaCChl MHOT'JIa AJOJIKHBI ITPOCMATPUBATL WJIKM U3MCHATH MX 3HAUCHUA. ,21.]'[5[ 9TOT0 CYHIECTBYIOT
omepanuu jgoctyna (access operations). Takoi mMoAXoa JaeT BO3MOXKHOCTh ©O€3011acHO
MHKAaICyIupoBaTh aTpuOyThl BHYTPU KJacca, 3allUTHB HUX OT APYrUX KIAcCOB, HO BCE XKe
MO3BOJIIET OCYIIECTBUTh K HHUM KOHTpoJupyeMblid nmoctym. Co3manue omepanuii Get m Set
(mosyueHusI U N3MEHEHMs 3HAYEHUs) Ul KaX/I0To aTpuOyTa Kijlacca sBISETCs CTaHJapTOM.

BcnomorarenbHble onepanuu

Bcnomorarensapivu  (helper operations) Ha3bIBalOTCS TakWe OIMeEpaluyd  Kiacca,
KOTOpbIC HEOOXOUMBI €MY JUIS BBITIOJIHEHUS €0 OTBETCTBEHHOCTEH, HO O KOTOPBIX JIPYTHe
KJIaCChl HE JIOJDKHBI HUYETO 3HATh. DJTO 3aKPBITHIC M 3alUIICHHBIC ONEPAIMH Kilacca.

UTo0B! MACHTH(GHUIIMPOBATH OTICPAIINH, BHITIOJHUATE CICAYIONTUE CHCTBHUS:

N3yunte aumarpaMMbl IOCICIOBATEIBHOCTH W KOOIEPATHUBHBIC JHArpaMMBbl. Boiblnas
4acTh COOOIICHHA HA 3THX JWarpamMMax sBJSCTCS OINepalusaMH peanu3anuu. PediiekcuBHbIC
COOOIIEeHUs OYIyT BCIOMOTaTeIbHBIMH OTICPAITUSIMHU.

PaccmoTpuTe  ympamisioniue  omepanud.  MoxeT — noTpeOoBarhCs  JI0OABHUTH
KOHCTPYKTOPBI M JIECTPYKTOPBI.

PaccmoTpute omepamum jgocrtyma. Jlius  kaxkmoro arpuOyra  Kiacca, ¢ KOTOPBIM
JOJKHBI OynyT paboTaTh Ipyrue KIacchl, Hajo co3narh onepauuu Get u Set.

Casa3n

Cesi3p mpencTaBisieT coOONW CEMAaHTUYECKYH) B3aWMOCBs3b MeEXIy Kiaccamu. OHa
JlaeT KJaccy BO3MOXHOCTh y3HaBaTh 00 arpuOyrax, Omepaiusx M CBS3sAX IPYroro Kiacca.
WupiMu  ciioBamMH, YTOOBI OJUH KJIACC MOT TOCIAaTh COOOIICHHWE APYroMy Ha Juarpamme
MOCJIEIOBATENIFHOCTA WJIM KOOTIEPAaTHBHOW AMarpaMMe, MEXJIy HUMHU JIOJDKHA CYIIECTBOBATh
CBSI3b.

CylllecTBYIOT 4eThIpe THIA CBsI3€d, KOTOpbIE MOTYT OBITh YCTAaHOBJIEHBI MEXKIY
KJIaCCaMH: acCOIMAIUH, 3aBUCIMOCTH, arperaiiuy u 00001eHus.

Acconuanuu
Acconumanusg (association) — 3To ceMaHTHUYECKasi CBsI3b MEXy Kinaccamu. Mx pucyror Ha
JrarpaMme KJ1accoB B BUAE OOBIKHOBEHHOW JTMHHH.



NewClass NewClass2

Pucynoxk 2.10 - CBs13b acconmanus

Accoumanuy  MOryr  ObITh  JIBYHANpaBJICHHBIMM, KaKk B  IIpUMepe, WIH
onHoHanpasyieHHbIMU. Ha a3pike UML nByHanpasieHHbIE acCOLMALIMU PUCYIOT B BUJIE IIPOCTOM
JIMHUY 0€3 CTPENIOK WM CO CTpeKaMu ¢ o0enx ee cTopoH. Ha ofHOHanpaBieHHON accouuanuu
M300paKalOT TOJIBKO OJHY CTPEJIKY, TOKA3bIBAIONIYIO €€ HallpaBIICHHE.

Hanpasnenue accouuanun MO>KHO OTIPEIeNUTH, u3yyas JarpaMMsl
MOCJIEIOBATEIbHOCTH M KOONEpaTHBHbIE JuarpaMmbl. Eciu  Bce cooOuieHuss Ha HHX
OTIMPABJISIIOTCS TOJBKO OJHUM KJIACCOM M TNPUHMMAIOTCS TOJBKO IPYTMM KJIacCOM, HO HeE
HAao00OpPOT, MEXAY 3TUMHU KJacCaMM HMMEET MECTO OJHOHaIlpaBlIeHHas CBs3b. Ecin XoTs Obl
OJIHO  COOOIIEHHE OTIPAaBIsAETCI B OOpPAaTHYIO CTOPOHY, AacCOIMalus JOJDKHA OBITh
JIBYHAIIPABJICHHOM.

Acconmanuu ~ MOryT  ObITh  peduieKCUBHBIMU.  PeduiekcuBHas — accoruanus
MpPeNIoiaraeT, 4ro OJMH OJK3EMIUISp Kjacca B3aUMOJECHMCTBYET C JAPYrUMH 3K3eMIUISIpaMu
3TOTrO K€ Kiacca.

3aBucUMOCTH

Ces3u 3aBucumocTtu (dependency) Takke OTpa)kaloT CBSI3b MEXKIY KjacCcaMu, HO OHH
BCEr/Jla OJHOHAIPaBJICHbl W IMOKa3bIBAalOT, YTO OJMH KJacC 3aBUCUT OT OIpeAeseHH,
clenaHHbIX B JapyroM. Hampumep, knacc A ucnosib3yer meTonnsl kinacca B. Torma mnpu
M3MEHEeHUH KJiacca B Heo6X01MMOo MpoU3BECTH COOTBETCTBYIOIINE U3MEHEHHU B Kilacce A.

3aBUCUMOCTh HM300pa)KaeTCs NYHKTHUPHOW JIMHUEW, TPOBEICHHONW MEXIy IBYMS
AJIEMEHTAaMU JUarpaMMbl, U CYMTAETCS, YTO AJIEMEHT, IPUBSI3aHHBIA K KOHIYy CTPEJIKH, 3aBUCUT
OT AJIEMEHTA, MPUBSI3aHHOTO K Hayally 3TOM CTPEJIKH.

NewClass NewClass?2

Pucynoxk 2.11 - CBsi3b 3aBUCHUMOCTh

[Ipu renepannu Koaa Jiis 3TUX KJIACCOB K HUM HE OyIyT 100aBISATHCS HOBBIE aTPUOYTHI.
Opnako, OymyT cozmaHbl crneuuduueckue [UIsi  S3bIKa OIMEpaTopbl, HEOOXOIUMBIE s
MTOJUICPKKH CBSI3H.

Arperanuu

Arperanuu (aggregations) MpeICTaBIAIOT cO00W Oojee TecHyr (GOpMy acCOIHAIIHH.
Arperanusi — 3TO CBsI3b MEXJY LIETBIM M €ro 4acTbio. Hampumep, y Bac MOXKeT OBITH KJIacc
ABTOMOOMIB, a Takke kiacchl Jlurarenb, [IOKpHIIIKM W KIacchl s APYTUX 4acTel
aBToMOoOmIA. B pesynprare 00BeKT Kiacca ABTOMOOWIL OYyAET COCTOATh M3 0OBEKTa Kiacca
JIBurarens, yeTbipex oOBbekTOB [lokpbimiek u T. 4. Arperanuu BHU3YaIH3UPYIOT B BHUJE
JUHUU C POMOHMKOM Y KIIacca, SIBJISIOIIETOCS 1eIbIM:

Whole Part




Pucynoxk 2.12 - CBs13b arperamus

B nononnenne x mpoctoil arperaiuu UML BBoauT 0ojiee CHIIbHYIO pa3HOBHIHOCTD
arperalMy, HasplBaeMyro Kommo3unuend. CorinacHo KOMMO3UIMH, OOBEKT-4aCTh MOXKET
MPUHAIIEKATh TOJIBKO €JUHCTBEHHOMY IIEJIOMY, M, KpOME TOr0, KaK MHpaBWIJIO, >KU3HEHHBIN
LUK YacTell COBMAJaeT C LUKJIOM LIEJIOro: OHU KUBYT M yMHUpAlOT BMecTe ¢ HuUM. Jlroboe
yaJI€HUE LIEJIOr0 pacIpoCTPaHAETCs Ha €ro YacTH.

Takoe kackanHOE€ yJaJ€HHE HEPEIKO paccMaTpuUBaeTCsd KaK 4YacTb ONPENENICHUs
arperanuu, 0JJHaKo OHO BCET/a IOJIpa3yMEeBaeTCs B TOM CiIydae, KOrJa MHOKECTBEHHOCTb POJIH
cocrasnser 1..1; Hampumep, eciau HeoOxoauMmo ynanuTh KimeHTta, TO 3TO yAalieHue J0JKHO
pacnpoCTpaHUThCS M HAa 3aKassl (M, B CBOIO o4epeib, Ha CTpOKH 3akasza).

00606menust (HacinenoBanme)

O06o001enue (Hacae0BaHKE) - 9TO OTHOIIEHUE TUIA 00IIee-4YaCTHOE MEXK Ty dJIEMEHTaMU
Mozenu. C nmomoipio 0600meHni (generalization) MOKa3bIBAIOT CBS3HM HACIEAOBAHUS MEXIY
JIBYMSI KJIacCaMH.

BulimoTeHeal nansa0saTens
Hug
Alpec
Tenedow
PRrvCTRALOHHLH HoweD
PemcTpauss ()
(muesa perwcpau ()
LIJ
I |
YTaTent MiTaTess ¢ NPASOM BUOCE
[pwesl B watem SNEMENTH BPEUEHHOND NOALI08HHS

MaKCHManEHOE BPEUS NORSI0BIHNR

[__T____

Corpymymx Gnbnuorem Crynewt
Qrpen axynerer
Tenehox 072N [louaummit appec

Pucynok 2.13 - Ilpumep cBsi3u Haciaea0BaHUE

bonbuHCTBO 00BEKTHO-OPUEHTUPOBAHHBIX A3BIKOB HEMOCPEJCTBEHHO
MOJICP>)KUBAIOT KOHLEMUHUI0 HacienoBaHus. OHa NO3BOJISIET OJHOMY KJaccy HacieloBaTh
BCce aTpuOyThl, olepanuu U cBA3M Apyroro. HacinepoBanue nmakeToB 03HAYaeT, 4TO B IaKeTe-
HacJle/IHUKE BCE CYIIHOCTH MakeTa-npezKa OyayT BUIHBI 0]l CBOUMH COOCTBEHHBIMU MMEHAMHU
(T.e. mpocTpaHcTBa UMeH oObenuHstoTCsA). HacienoBanue mokas3bIBaeTcs CIUIOMIHOM JIMHUEH,
UAyIeH OT Kilacca-MoToMKa K kiaccy-npeaky (B TepmuHoiorud OOII - oT moTomka K Mpeky,
OT ChlHA K OTIy, MJIM OT MojkJacca K cynepkiaccy). Co cTtopoHsl 6ojee oOIIero sieMeHTa
pucyeTcst 60JIbIION OB TPEYTOJIbHUK.

ITomuMo HacnmenyeMmblX, KaKIblii MOJKIAcC HMMEET CBOM COOCTBEHHBbIE YHHKAJIbHBIE
aTpuOYThI, ONlepally U CBSI3H.

MHO0KeCTBEHHOCTh

MHuosxecTtBeHHOCTh (multiplicity) moka3bpIBaeT, CKOJIBKO SK3EMILIIPOB OJHOTO Kilacca
B3aUMOJICHCTBYIOT C TIOMOIIBI0O JTOM CBSI3U C OJHUM DSK3EMIUIIPOM JIPYroro Kiacca B
JTAHHBIA MOMEHT BPEMEHH.

Hampumep, mpu pa3paboTke cHCTEMBI PETUCTPAIMU KYpPCOB B YHUBEPCHUTETE MOKHO
onpenenuth kiaccel Course (kypc) u Student (cTyment). Mexy HUMH YCTaHOBIIEHA CBSI3b: Y



KYpCOB MOTYT OBITh CTYAEHTBI, a Y CTYACHTOB — KypChl. BOIpOCH, Ha KOTOPBIH JOJKEH
OTBETUTH IAPAMETP MHOXKECTBEHHOCTH: «CKOJIBKO KypCOB CTYAEHT MOXET IOocelarb B
naHHbI MOMEHT? CKOJIBKO CTYZIEHTOB MOYET 3a pa3 MOCeLaTh OJUH Kypc?»

Tak Kak MHOMXECTBEHHOCTh JaeT OTBET Ha o0a 3TH BoOIpoca, €€ HHIUKATOPHI
YCTAaHABJIMBAIOTCS Ha O0OMX KOHIAX JIMHUHM CBA3H. B mpumepe peructpamuu KypcoB MBI
pEelInIM, YTO OJUH CTYIEHT MOXET IOCelaTh OT HyJsd JO YEThIpEX KypCOB, a OJMH KypC
moryt ciymarbk oT O 1o 20 cTymeHTOB.

B  s3pike UML  npuHATEl  OompenesieHHble  HOTauMM  Juid  OOO3HA4YEeHMUs
MHO>KECTBEHHOCTH.

Taomuua 2.1 - O6o3Ha4YeHUs] MHOXKECTBEHHOCTH cBsa3eii B UML

MuoxecTBenunocTs uavierme
0.* Homb wim Gosmiie
1. Oman 1w 6obine
0.1 Homb wim ojun
1..1 (coxpamennas 3anucy: 1) Posito ojuit

HNmena cBszeii

CBs131 MOXHO YTOYHUTH C ITIOMOIIBIO UMCH CBsI3ell M POJIEBBIX UMCH. Nwmsa cBsa3u — o10
0OBIYHO TJIAroJ1 WM TJarojbHasi ¢pas3a, ONMUCHIBAOIIas, 3a4e€M OHA HykHa. Hampumep, mexnay
kiaccoM Person (denoBek) u kiaccom Company (KOMITaHHS ) MOYKET CYIIECTBOBATh aCCOIHAITHSI.
Mo3kHO 3a7aTh B CBSI3M C 3TUM BOIpPOC, SBISETCS JM OOBEKT Kiacca Person KiIMEHTOM
KOMITaHUH, €€ COTPYIHUKOM WK BhaaenbieM? UToObl ompenenuTh 3TO, acCOIHAIMI0 MOXHO
Ha3BaTh «employs» (HaHUMaeT):

Employs
Company Person

Pucynoxk 2.14 - [Ipumep umeH cBsizeit

Poan

PosieBbie MMeHa NMPUMEHSIOT B CBS3SIX aCCOLMAIMU WJIM arperalud BMECTO MUMEH JJid
OIIMCaHUsl TOTO, 3a4€M 3TH CBs3M HYXHbI. Bo3Bpamasice k npumepy c kiaccamu Person u
Company, MOXHO CKa3aTh, 4TO Kjiacc Person urpaer poisib coTpyaHuka kiacca Company.
PoneBble mMeHa — 3TO OOBIYHO MMEHA CYIIECTBUTEIbHBIE WJIM OCHOBAHHBIE Ha HUX (ppassbl,
X IIOKa3blBAlOT HA JMAarpaMme psaoOM C KIJIACCOM, HUIPAKOLIUM COOTBETCTBYIOLLYIO POJIb.
Kak mpaBuno, monp3yroTCs WM POJEBBIM UMEHEM, WM HMEHEM CBS3H, HO HEe 00OMMH cpasy.
Kak u umeHa cBszeii, pojieBble IMEHA HE 00s3aTeNbHBI, UX JAIOT, TOJBKO €CIU IIeNIb CBSI3U HE
oueBuHA. [Ipumep poselt IpUBOINUTCS HUXKE:

+Employer +Employee

Company Person

Pucynox 2.15 - Ilpumep poneit csizeit



ITaker. MexaHu3M NMaKeTOB
B KkoHTekcTe nuarpaMM KJIaccoB, MAKET - 3TO BMECTUJIMINEG JIi HEKOTOpOro Habopa
KJIACCOB U APYrux NakeToB. [akeT sABiseTcsa caMOCTOSATENbHBIM IPOCTPAHCTBOM UMEH.

Package

Pucynok 2.16 - O6o3nauenune nakera 8 UML

B UML Her kakux-nmub0 orpaHMYEHUN Ha MpaBWia, O KOTOPHIM pa3pabOTUMKHU MOTYT
WM JI0JKHBI TPYNIIUPOBATh KJIacchl B MakeThl. HO ecTh HEKOTOphIe CTaHAapTHBIE Cilydau, KOra
Takas TpYNINHPOBKA YMECTHA, HalpuUMep, TECHO B3aUMOJCHCTBYIOIME Kiacchl, Uiau Ooiee
o01uii caydvail - pa3bueHre CUCTEMBI Ha TTOJACUCTEMBI.

[Taker ¢uzmyeckn coaep UT CYIIHOCTH, OTIpeieTICHHbIE B HEM (TOBOPST, YTO "CYIIHOCTH
MpUHAIe)KaT MakeTy"). OTO O3HA4aeT, 4YTo eciau OydeT YHHUYTOXXeH NakeT, TO OyayT
YHUUTOKEHO U BCE €T0 COAEPKUMOE.

CymiecTByeT HECKOJIbKO HarboJiee paclipoCTPAaHEHHBIX OJIX0JI0B K TPYHIHPOBKE.

Bo-nepBbIX, MOXHO T'pyNNHUpPOBaTH UX MO CTEPEOTHNy. B TakoM ciydae mnomydaercs
OJIMH TAakeT C KJIacCaMU-CYHIHOCTSMHM, OJMH C TpaHUYHBIMH KJaccaMH, OJHH C
YIOPaBISIOMUMU KJaccaMd M T.J. OTOT TMOJAXOJ MOXET OBbITh TMOJIE3eH C TOYKU 3pEHHS
pa3MenieHusl TOTOBOMl CHUCTEMBI, TMOCKOJbKY BCE HaXOsIIMecs Ha KIMEHTCKUX MalluHax
MOTpaHUYHBIE KJIACCHI Y’K€ OKa3bIBAIOTCA B OJHOM TaKeTe.

Hpyroit moaxon 3akiio4aercs B OOBEAMHEHMHM KJIAcCOB MO UX (YHKIIMOHAIbHOCTH.
Hampumep, B makere Security (0€30MacHOCTB) COIEP)KATCS BCE KJIACChl, OTBEYAIOIIUE 3a
0€30MacHOCTh MPHJIOKEHUA. B TakoM ciydae npyrue makeThl MOTyT HaszbiBaTbecsi Employee
Maintenance (Pabota ¢ corpyanukamu), Reporting (IToaroroBka otuetoB) u Error Handling
(O6paboTtka omubok). IlpenmymiecTBO 3TOTO TOAXO0JA 3aKIIOYACTCS B BO3MOXKHOCTH
MTOBTOPHOTO MCIIOJIb30BAHHUS.

MexaHu3M MakeToB MPUMEHUM K JIIOOBIM 3JIEMEHTaM MOJIENH, a HE TOJbKO K KJlaccam.
Ecnu pans rpynnmupoBKM KJIACCOB  HE  HCIOJIB30BaTh HEKOTOPbIE 3BPUCTUKH, TO OHA
CTAHOBUTCS MPOMU3BOJBHON. OJgHA M3 HHUX, KOTOpas B OCHOBHOM ucnoiib3yercs B UML, — 3T0
3aBUCHUMOCTh. 3aBHCHUMOCTh MEXKAY ABYMsI IIaKeTaMU CYIIECTBYeT B TOM Ciydae, ecCiH
MEeXAy JIOOBIMH JBYMsI KJIacCAMHU B IaKeTaxX CYIIECTBYET Jt00as 3aBUCHMOCTb.

Takum o0pa3zoM, TuarpamMma MakeTOB MPEACTaBIseT cOoOON auarpammy, CoAepIKallyro
MakKeThl KJIAaCCOB M 3aBUCUMOCTH MEXAy HHUMH. CTpOro TOBOps, MAaKEThl U 3aBUCHUMOCTHU
SBJIAIOTCST DJIEMEHTAaMHU JHarpamMMbl KIJIAcCOB, TO €CTh JuarpamMma MakeToB — 3T0 Qopma
JarpamMmbl KJIacCOB.



—

M Entities

Boundaries

Pucynoxk 2.17 - [Ipumep nuarpammsbl IaKeTOB

3aBHUCHUMOCTD MCXKIAY ABYMS 2JIEMCHTAMU UMECT MCCTO B TOM ClIy4dac, €CJIM U3BMCHCHHUA B
OTIpENIeNICHUH OJIHOTO DJIEMEHTAa MOTYT TIOBJE€Yh 3a CO0OH HM3MeHeHHs B JpyroM. Yto
KacacTCd KJIIaCCOB, TO NPUYHHBI JJIA 3aBHUCHUMOCTEN MOTYT OBITH CaMBIMU Pa3HbBIMU:

- OJIVH KJIacC TIOCBUIAET COOOIIEHUE IPYTOMY;

- OJIVH KJIACC BKITIOYAET YacTh JAHHBIX JPYTOTO Kiacca; OJUH KI1acC MCIOIB3YeT MPYroi
B Ka4eCTBE TIapamMeTpa OTepalny.

Ecmu xmace menser cBoil mHTepdeiic, To m000e coolleHrne, KOTOpoe OH TOCHIIAET,
MOXKET YTPATHTh CBOIO CHITY.

ITakeTsl He Aa0T OTBE€TAa Ha BOIIPOC, KAKUM O6p330M MOXXHO YMCHBIOIHUTH KOJIWUYCCTBO
3aBHCHUMOCTEH B Ballleil CHCTEME, OJTHAKO OHHM MOMOTAIOT BBIJACIUTH ATH 3aBUCUMOCTH, a IOCIIEe
TOTO, KaK OHU BCE OKAXYTCS Ha BHJY, OCTAeTCS TOJIbKO TOpadoTaTh HaJ CHHKCHHEM HX
KoimyecTBa. JlMarpaMMbl ITaKETOB MOKHO CUMTATh OCHOBHBIM CpPEICTBOM  YITPABIICHHSI
o0mel CTPYKTYPOM CHCTEMBI.

[TakeTbl SBISIOTCS KU3HEHHO HEOOXOAMMBIM CPEICTBOM ISl OOJIBIIMX TPOEKTOB.
Wx crnemyer WCHONb30BaTh B TeX CiydasX, KOTJa JMarpaMma KJIacCoB, OXBAaTHIBAOIIAS
BCIO CHCTEMYy B II€JIOM U pa3MeIlIeHHas Ha eIWHCTBEHHOM JIMCTe Oymaru ¢opmara A4,
CTaHOBUTCS HEYUTACMOM.

JAmarpamMMbl cOCTOSTHM I

JluarpaMMbl COCTOSIHUI OTIPEICISIFOT BCE BO3MOXKHBIE COCTOSIHHUS, B KOTOPBIX MOYET
HAXOJIUThCSI KOHKPETHBI OOBEKT, a TAaKXKE MPOIIECC CMEHBI COCTOSIHUH OOBEKTa B PE3yJbTaTe
HACTYIUICHHUSI HEKOTOPBIX COOBITHIA.

CymectByer MHOro ¢GopM AMarpaMM COCTOSHUM, HE3HAUUTENbHO OTINYAIOIIUXCS
Ipyr OT Jpyra CEMaHTHKOM.

Ha muarpamMe MMeErOTCs JIBa CICIMAIBHBIX COCTOSIHUS — HavajbHOE (start) ¥ KOHEUHOE
(stop). HavanbHOoe COCTOSHHME BBIJCJICHO YEPHOW TOYKOM, OHO COOTBETCTBYET COCTOSIHUIO
00BEKTa, KOTJIa OH TOJBKO 4TO ObUI co3naH. KoHeuHoe cocTosiHre 0003HAayaeTcss YepHOM
TOYKOH B O€JIOM KpYyXKE, OHO COOTBETCTBYET COCTOSIHHIO OOBEKTa HEMOCPEJICTBEHHO
mepel ero yHuuTokeHueM. Ha amarpamme COCTOSIHMIM MO>KET OBITh OJIHO M TOJBKO OJIHO
HayalbHOE COCTOsSIHME. B TO XKe Bpems, MOXET ObITh CTOJBKO KOHEYHBIX COCTOSHHIM,
CKOJIbKO BaM HYXHO, MU UX MOXeT He ObITh BooOmIe. Korma oObeKT HaXoAuTCs B KaKOM-
TO KOHKPETHOM COCTOSIHUM, MOTYT BBINOJHATBCA pa3luyHble Tmporecchl. [Iporeccsr,
MPOUCXOJAIINE, KOTJa OOBEKT HAXOAWTCS B OINPENEICHHOM COCTOSHUHM, HAa3bIBAIOTCS
necTBUsAME (actions).

C cocrosHMEM MOHO CBS3bIBaTh JaHHBIC TSITH THUIOB: JESTENBHOCTH, BXOJHOE
JeCTBHE, BBIXOJAHOE NIEHCTBUE, COOBITHE W HCTOPHSI COCTOSHUSI.

JleATeIbHOCTH
JlestensHOCTBIO (activity) Ha3bIBaeTCsl TMOBEICHHE, pealu3yeMoe OOBEeKTOM, MOKa OH
HaxoJUTCAd B JaHHOM COCTOSIHMM. JlesTenpbHOCT — 3TO TmpepbiBaemMoe mnoBeaeHue. OHO



MOXKCT BBIIOJHATECA 0 CBOCTO 3aBCPLICHHA, IIOKa 00BEKT HaxXoguTCd B JaHHOM
COCTOSIHWM, WJIM MOXET OBITh MpepBaHO TMEPeXoJoM OO0beKTa B JAPYroe COCTOSHHE.
JleaTenbHOCTh N300paKaloT BHYTPH CaMOTO COCTOSIHUS, €i JOJDKHO MpPEeAIIecTBOBATh ¢iIoBo do
(nenatp) U ABOETOUHE.

BxoaHoe aelicTrBue

BxomubiM neficTBueM (entry action) Ha3bIBaeTCS MOBEJACHHE, KOTOPOE BBITIONHSETCS,
Korja oOBEKT MEPEeXOTUT B JaHHOE cocTosiHue. J[aHHOe NeHCTBHE OCYIISCTBISICTCS HE TOCIe
TOTO0, KaKk 00BEKT MEPEeIIeN B 3TO COCTOSIHUE, 4, CKOPee, KaK 4acTh 3TOTO Tiepexoja. B oTimune
OT JEATENbHOCTH, BXOJHOE JEHCTBUE pPACCMAaTPUBAETCS Kak HenpepeiBaemoe. BxomHoe
NEHUCTBUE TaKkKe IMOKAa3bIBAIOT BHYTPU COCTOSIHHS, €My IPEIIIECTBYET CIOBO entry (BXon) u
JIBOCTOYHE.

BrbixoaHoe neiicTBHE

Brixonnoe neiictBue (exit action) mompo6HO BxogHOMY. OJHAKO, OHO OCYIIECTBIISIETCS
KaK COCTaBHas 4YacTh IMpoIlecca BBIXOJAa W3 JAHHOTO COCTOSHUSA. OHO SBJISICTCS YacCTHIO
mpoliecca Takoro nepexoja. Kak u BXoHOE, BEIXOHOE JICHCTBUE SBISETCS HEITPEPHIBAEMBIM.

BreixogHoe neiicTBUE M300pakarOT BHYTPH COCTOSTHHS, €My IMPEANISCTBYET CJIOBO eXit
(BBIXOZI) M IBOETOYHE.

[ToBenenre 0OBEKTa BO BpeMsl JICATEIBHOCTH, TIPH BXOJHBIX M BBIXOJHBIX JICHCTBHUSIX
MOXXET BKJIOYaTh OTIPABKYy COOBITHS JpyroMy oOBekTy. B a3ToM cioydyae omnucaHuio
NESITEILHOCTH, BXOJIHOTO JICHCTBUS WJIM BBIXOJHOTO JCHCTBHS IMPEANIECTBYET 3HAK « ™ »,

CoOTBETCTBYIOIIAS CTPOKA HA JUArpaMMe BBITJISIIAT KaK

Do: *lenb.CoObiTuE (APryMEHTHI)

3necy llenb — 310 00BEKT, modydaroniuii coOwbiTe, COOBITHE — H5TO MOCHLIAEMOE
coo0I11eHre, a ApryMeHTHI SBJISIOTCS TapaMeTpaMHy MOCHIIIaeMOT0 COOOIIEHHUS.

JlesTenbHOCTh MOKET TaKKe€ BBINOJMHATHCS B pE3yabTaTe IMOJIYy4EHUS OOBEKTOM
HEKOTOporo coObiTus. Ilpu molydeHMM HEKOTOPOro COOBITHS BBIMOJHSETCA ONpEaeICHHAs
NEeSITENbHOCTD.

ITepexomom (Transition) Ha3bIBaeTCS TMEPEMEIIEHUE W3 OAHOTO COCTOSHHSI B JAPYroe€.
COBOKYIMHOCTh TEPEXO0JIOB JIUarpamMMbl IIOKa3bIBAaeT, KaK OOBEKT MOXET IepeMeaTbes
MEeXAYy CBOMMH cocTosiHUsMH. Ha auarpamme Bce mepexojbl M300pa)kaloT B BUJAE CTPEIIKH,
HAaYMHAIOIIEHCS HA IEPBOHAYAILHOM COCTOSIHUU M 3aKaHYMBAIOIICHCS MMOCIIEYIOLIUM.

[Tepexonbl MOTyT ObITH peduieKcUBHBIMU. OOBEKT MOXKET MEPEUTH B TO KE COCTOSTHUE, B
KOTOPOM OH B HACTOSIIIMHA MOMEHT HaxonuTcs. PedrexcuBHble nepexoasl U300paXkaloT B BUJIE
CTpEJIKHU, HAaUMHAIOLIEHCS U 3aBepLIAIONIeiCsl Ha OTHOM U TOM K€ COCTOSIHHUH.

Y nmepexona cymiecTBYeT HECKOJIbKo crnemudukanuii. OHM BKIOYAIOT COOBITHS,
apryMeHThI, OTPAXKIAIOIINe YCIOBUS, JEUCTBUSA M IMOCHIJIAeMble COOBITHUS.

CoObITHS

CoObiTHe (event) — 3TO TO, YTO BBI3BIBACT MEPEXOJ M3 OJHOTO COCTOSIHHSI B JIPYroe.
CoOpITHE pa3MENIaoT Ha JUarpaMMe BJIOJIb TUHUHU TIEPeXoa.

Ha nmarpamme st oToOpakeHHs1 COOBITHS MOXHO HCIIOJIb30BaTh KaK MMS OIepalluH,
Tak U OObIUHYIO (pa3y.

BonpmmHCTBO NIEpPeX010B AOKHBI UMETh COOBITHS, TaK KaK UMEHHO OHH, TPEXKJIE BCETO,
3aCTaBISIOT MEPEXO] OCYIIECTBUTHCSA. TeM He MeHee, ObIBAIOT U aBTOMAaTHUECKUE MEePEXObl, HE
uMmetoiue coObiTuid. [Ipu 3TOM 00BEKT caMm mepemeInaercss U3 OJHOTO COCTOSHUS B JIPYroe Co
CKOPOCTBIO, MO3BOJISIONICH OCYIIECTBUTHCS BXOJHBIM JEHCTBHUAM, AESITETBHOCTH U BBIXOJHBIM
JIEUCTBUSIM.

Orpaxaaromue yciaoBust

Orpaxnaromue ycnoBusi (guard conditions) ONpenemnsioT, KOrAa MEpexo] MOXKET, a
KOIIa HE MOXET OCYILECTBUTHCA. B MPOTHMBHOM Cilydae NEPEX0] HE OCYILECTBUTCS.

Orpaxxjaroniue yciaoBHs H300pakaloT Ha JaudarpaMMe BJOJb JIMHUH Iepexojia 1mocie
MMEHH COOBITHS, 3aKJII0Yast UX B KBa/IpaTHbIE CKOOKH.



Orpaxparomue ycloBHsl 3ajaBaTb HeoOs3arenbHO. OHAKO €ClIM  CYIIECTBYET
HECKOJIbKO aBTOMATHYECKHX IE€PEXOJ0B M3 COCTOSHUS, HEOOXOJUMO OIPENEIUTh sl HUX
B3aMMHO HCKJIIOYAIOIIME OrPaXKJAIOIIME YCIOBUSA. OTO IIOMOXKET YMTATEN0 JUarpaMMbl
MOHATH, KAKOW MyTh 1epexojia OyaeT aBToMaTu4ecKy BEIOpaH.

HeiictBue

JevictBuem (action), Kak YK€ TOBOPWIOCH, SIBISIETCS HENpEphIBAEMOE IOBEICHHE,
OCYILIECTBIISIOLIEECS KaK 4acTh Mepexoaa. BXoiHble U BHIXOJHbIE IEHCTBUS IOKA3bIBAIOT BHYTPU
COCTOSIHUI, IOCKOJIbKY OHM OIPEAEISIOT, YTO MPOUCXOIUT, KOI/1a 0OBEKT BXOJUT WM BBIXOJIUT
u3 Hero. bombIiyto yacTh 1eHCTBUM, OJHAKO, M300pa)kaloT BJOJb JMHUHM IEpexoia, Tak Kak
OHM HE JOJDKHBI OCYIIECTBIIATHCS IIPU BXOJIE UIIU BBIXOJIE U3 COCTOSHHUSI.

JleiicTBUE PHUCYIOT BJIOJIb JIMHUU IE€PEX0Ja MOCIe UMEHU COOBITHS, EMY MHPEIIECTBYET
Kocas yepra.

CoOblTHEe WM JeHCTBHE MOTYT OBITh TIOBEIEHHMEM BHYTPU OOBEKTa, a MOTYT
MPEeACTAaBIATE CcO00#M cooOleHne, MmockuraeMoe Apyromy o0bekTy. Ecnu coOwitne uimm
JefcTBHE TMOChUIaeTCs ApyromMy OOBEKTYy, Mepel HHUM Ha AUarpamMMe MOMEIIAoT 3HAK « ™ ».

CHATHE geHer
[oTpHuaTensHEIR Banane]

MpeebllweHre KpeguTa -\

entry: BpemeHHO 3aMOpo3nTh cUeT
Bknag gerer do: MNocnaTe yeegoMNeHUe KNUEHTY
[nonoxMTensHEIR e_xil: PasmoposnTe cueT

Ganauc]

KrneHT Tpebyet
3aKPbITE cyeT /

CoxpaHuTe aaTy
3aKPLITHA cUeTa

Mposepra Banaxca
[oTpMUaTENEHEIM GanaHs
B TeyeHue Gonee 30 gHen)

SakpeiT

entry. Bagate
KPEAUTHYIO KapTY

Pucynoxk 2.18 - [lpumep nmuarpaMmbl COCTOSTHHIMA

Z[I/Ial"paMMH COCTOSIHUM HE Haao0 cOo31aBaThb JJIA KaxXa01ro KJ1acca, OHH
INPUMCHAKOTCA TOJIBKO B CJIOKHBIX ClIy4dasdxX. Ecimn oOBeKT Kiacca MOXKET Cyoi€CTBOBAaTh B
HECKOJIBKHX COCTOSHHAX WM B KaXJI0OM H3 HHUX BCICT cels IIO-pasHOMY, IJId HETO MOXKET
HOTpe6OBaTI)CH TaKasg JuarpaMma.

JAmnarpamMmMbl pa3MerneHust

Huarpamma pasmenienus (deployment diagram) orpakaer ¢uznyecKue B3aUMOCBSI3U
MEXAy MPOrpaMMHBIMU M allllapaTHBIMU KOMIIOHEHTaMH cucTeMbl. OHa SBISETCS XOPOIIMM
CPEACTBOM Ui TOTO, YTOOBI MOKAa3aTh MapIIPYThl MEPEMEIICHUS OOBEKTOB M KOMIIOHCHTOB
B PAaCHpeeIICHHON CUCTEME.

Kaxnplii y3enm Ha amarpamMme pa3MEIEeHUs MPEICTABISET COOOH HEKOTOPBIM THII

BBIUMCIIUTEIBHOTO  YCTPOMCTBA — B  OOJIBLIIMHCTBE CJIy4aeB, 4YacTh ammapaTrypel. OTa
amnmapatrypa MOXeT OBITb TNPOCTBIM YCTPOMCTBOM WJIM JaTYUKOM, a MOXET ObITb U
MaHPpeiimMom.

I[I/Ial"paMMa pasMeICHUs IIOKAa3bIBACT (1)I/ISI/IIICCKO€ PAaCIOJIOKCHUC CCTHU u
MECTOHAXOXXIECHNE B HEH Pa3JIMYHBIX KOMIIOHCHTOB.
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Pucynox 2.19 - [lpumep quarpaMMBbl pa3MeIIeHUs

JlmarpamMma pasMeIeHHs HCIOJIB3YeTCS MEHEDKEPOM IPOCKTa, I0JIb30BATEIISIMH,
APXUTCKTOPOM CHUCTEMBI H OKCILTyaTaUOHHBIM IICPCOHAJIOM, yTOOBI IIOHSATH (I)I/ISI/I'-ICCKOC
pa3MelnieHre CHUCTEMBI M PaCIOJIOKEHUE €€ OTICIbHBIX ITOJACHCTEM.

HI/IanaMMI-;I KOMITIOHCHTOB

HI/IanaMMI-;I KOMIIOHCHTOB TIIOKa3bIBAKOT, KaK BbITJIIAAUT MOIACIJIbL Ha (1)I/ISI/II-IGCKOM
YPOBHE. Ha nux 1/1306pa>1<eHH KOMIIOHEHTBI TIPpOTrpaMMHOTO obecrieueHns W CBA3U MCKIY
HUMU. HpI/I 5TOM Ha TakKoH AuarpaMme BBIACTAIOT ABAa TUIIA KOMIIOHCHTOB: MCIIOJIHACMBIC
KOMIIOHEHTEI U OMOJIMOTEKH KOIA.

Kaxnprit xmacc mojaenu (WM TOJACHCTEMa) MpeoOpazyeTcsi B KOMIIOHEHT HCXOHOTO
koma. Ilocme co3maHust OHM cpa3y [00aBISIOTCA K JUarpaMMe KOMIIOHEHTOB. Mexmy
OTIENFHBIMH KOMIIOHCHTAMH H300paKal0T 3aBHCUMOCTH, COOTBETCTBYIOIIUE 3aBUCHMOCTSIM
Ha JTarne KOMIWJISIUU WM BBIOJHEHUS IPOTPaMMBbI.

ATM.exe

5\ Cash Dispenser

-

Card Reader .~ T
e £y
K="
i '*\ ATM Screen li
Card Reader |
I
g CasH Dispenser
ATM Sc;eel';

Pucynox 2.20 -. Ilpumep auarpamMmbl KOMIIOHEHTOB

Z[I/Ial“paMMLI KOMITOHCHTOB NPUMCHAKOTCA TCMU YYAaCTHUKAMU IMPOCKTA, KTO OTBEYACT 3a
KOMITHIISIIUIO cUCTeMEL. M3 Hee BUJIHO, B KaKOM IMOPAAKE HAAO KOMIIUIUPOBATL KOMIIOHCHTHI,
a TakKKC KaKu¢€ HCIIOJHACMBIC KOMIIOHCHTBI 6y,ZLYT co3maHbl cucremoi. Ha Takoit
AuarpaMme II0Ka3aHO COOTBCTCTBUC KJIACCOB pPCaIM30BAHHBIM KOMIIOHCHTAM. Omna HYKHa
TaM, TAC HAYUHACTCA ICHCPpALUs KOJa.



O0beguHeHHe TUATPAMM KOMIIOHEHTOB M Pa3BepPThIBAHHA

B HekoTOpBIX cCilydasgxX JOIYCKaeTcs pa3Mellarb JuarpaMMy KOMIIOHEHTOB Ha
JyarpamMme pas3BepThIBaHMs. DTO MO3BOJISIET [I0KA3aTh KAKME KOMIIOHEHTH! BBIMOJIHIIOTCS U Ha
KAaKUX y3JIax.

TEXHOJIOI'US YIIPABJIEHUA UBMEHEHUSAMU B TIPOEKTUPOBAHUU
NH®OPMALIMOHHBIX CUCTEM

[TpoGnembl yrpaBiaeHHUS TPOrPAMMHBIMH TIPOSKTaMH BIIEPBBIC MPOSIBIUICHE B 60-X -
Havaiie 70-X TOJOB, KOTJAAa WPOBAIWIMCH MHOTHE OOJbIIME TPOEKTHI MO pa3paboTke
MPOrPaMMHBIX TPOAYKTOB. bbutn 3adukcupoBansl 3amepkku B co3manuu 110, oHO OBLIO
HEHAJIe’KHBIM, 3aTpaThl Ha pa3padOTKy B HECKOJIBKO pPa3 MPEBOCXOJUIN TEepPBOHAYAIbHBIC
OIIEHKHM, CO3JJaHHBIE TMPOTPAMMHBIE CHCTEMBl YacTO HWMEJIM HHU3KHE  TIOKa3aTenu
MPOU3BOUTEIBHOCTH. [IpUYMHBI TPOBAJOB KOPEHWJIUCh B TE€X IMOAXOJAaX, KOTOPHIE
WCIIOJIb30BAJIMCH B YIIPABJICHUH TTpoekTaMu. [IpuMensiemas MeTouka Obljla OCHOBaHA Ha OTIBITE
YOpaBJICHUS TEXHUYECKUMH TPOEKTaMH M oOKazajach Hed(h(EeKTUBHOW TIpu pa3paboTke
MPOTPaMMHOTO 00€CTIeUeHUS.

Baxxno mnoHmMaTh pasHHMIly Mexay mnpodeccmoHanbHON —paspabotkoit [10 wm
TOOUTETLCKUM  TIporpaMMupoBanreM. HeoOXoauMocTe — ympaBlieHHUS  MPOTPAMMHBIMU
MPOEKTaMH BBITEKAET M3 TOTO (hakTa, 4To mpolecc cozmanus nmpodeccruonansuoro 10 Bcerna
SIBJISIETCSI CYOBEKTOM OFO/KETHOM TOJUTUKH OPraHu3alliu, TIe OHO pa3padaThIBACTCs, 1 UMEET
BPEMEHHBIEC OrpaHuueHus. PaboTa pyKOBOAUTENS MPOTPAMMHOTO TPOEKTA M0 OOJIBIIIOMY CUETY
3aKJIFOYAeTCS B TOM, YTOOBI TapaHTHPOBATH BBHIMOJHCHHE ITHX OFOJDKCTHBIX W BPEMEHHBIX
OTpaHWYEHUH C y4eTOM OM3HEC-TIeIeH OpraHu3allii OTHOCUTENIBHO pa3padareiBaemoro [10.

PykoBoauTenun  mpoeKTOB MpHU3BaHbl  CIUIAHUPOBATh  BCE  3Tambl  pa3pabOTKH
MPOrpaMMHOTO MpoaykTa. OHM TakKe JOJDKHBI KOHTPOJHMPOBATh XOJ BBINOJHEHUS PadoT U
coOntofeHns Bcex TpeOyembIx cTaHnapToB. [IOCTOSIHHBIN KOHTpOJIb 32 XOJOM BBITIOJHEHUS
paboT HEOOXOIWM JJIsi TOTO, YTOOBI TpoIecC pPa3pabOTKH HE BBIXOJIWJI 3a BPEMCHHBIC H
OI0/KETHbIE OTpaHHYEHHA. XOpolllee YIpaBJICHHE HE TapaHTHUPYET YCIEHIHOTO 3aBepUICHUS
MPOEKTa, HO IUIOXO€ YIpaBlIeHHE O005S3aTeabHO MPUBEIET K €ro IMpoBaly. OTO MOXKET
BBIPA3UTHCS B 3aliepikKe CpPokoB ciaud rotoBoro [IO, B MpeBbIIEHUHM CMETHON CTOMMOCTHU
MPOEKTa U B HecooTBeTCTBUH rotoBoro [10 cnenundukanuu TpeboBaHMil.

[Ipouecc paspabotku IIO cymiecTBEHHO OTJIMYAaeTCs OT MPOLIECCOB pealln3aluu
TEXHUYECKUX TIPOEKTOB, YTO MOPOXKIAET ONpEJeNIEHHbIE CJIOXHOCTU B  YIPaBJICHUU
MIPOrPaMMHBIMH MPOEKTaMU:

1. IlporpammubIii poaAyKT HeMarepuaineH. [IporpaMmMmHoe obecrieyeHre HeMaTepUuaibHO,
€ro Hellb3sl yBUJIETh WM MOTPOraTh. PyKOBOAWTENb MPOrpaMMHOTO MPOEKTa HE BUAUT MPOIIECC
"pocra" paspabareiBaemoro I10. OH MOXkeT mojaraThCsi TOJNBKO Ha JOKYMEHTAIHIO, KOTOpas
¢bukcupyer nmporecc pa3paboTKH MPOrpaMMHOTO POAYKTA.

2. He cymectByeT cranapTHBIX mpolieccoB pa3zpadorku [10. Ha ceronusmnuii neHs He
CYIIECTBYET UYETKON 3aBHCHUMOCTU MEXAy mpoiieccoM co3fanus [10 u Tumom cozmaBaeMoro
MPOrPaMMHOTO TpoAyKTa. Jlpyrue TeXHWYEeCKHe AWCHUIUIMHBI UMEIOT UIUTEIBHYIO HCTOPHIO,
MPOLIECChl  Pa3pabOTKM TEXHUYECKUX H3IENUH MHOTOKPAaTHO OMNpoOOBaHBl M MPOBEPEHBHI.
[Ipouecchl co3manusi OONBIIMHCTBA TEXHUYECKUX CHUCTEM XOPOIIO H3Y4eHBI. M3ydeHuem xe
nporeccoB coznanus [10 cnennanucTsl 3aHUMAIOTCS TONBKO TocienHnee Bpems. [loaTomy moka
HeNb3s TOYHO TMpeacKa3aTh, Ha KakoM JTame mpolecca pa3zpabotku [1O Moryr BO3HUKHYTH
MPOOJIEMBI, YTPOKAIOIIUE BCEMY TPOrPaMMHOMY MPOEKTY.

3. bonpiine mporpamMmHbIe MPOEKTHI - ATO 4YacTo "OAHOpa3oBble" MpOoeKThl. bombiine
MIPOrPaMMHBIE TTPOEKTHI, KaK MPaBUIIO, 3HAYUTEIHHO OTJIMYAIOTCS OT MPOEKTOB, PEaTu30BaHHBIX
panee. IlosTomMy, 4dYTOOBI YMEHBIIMTH HEONPEACIEHHOCTh B IUIAHUPOBAHUU MPOEKTa,
PYKOBOJIUTENIM TPOEKTOB JOJDKHBI 00NajaTh OYEHb OOJNBIIMM MPAKTUYECKHM OMbITOM. Ho
MOCTOSIHHBIE TE€XHOJIOTHUECKHE U3MEHEHHUsS B KOMITHIOTEPHOW TEXHHKE M KOMMYHUKAIMOHHOM



o0opynoBaHUU 00ECIEHUBAIOT MPEABIAYIINNA ONBIT. 3HAHUS U HABBIKM, HAKOTIJICHHBIE OIBITOM,
MOTYT HE BOCTPEOOBATHCSI B HOBOM IPOCKTE.

[lepeunciienHble OTIUYUS MOTYT IPUBECTU K TOMY, YTO peaiu3allvs MIPOEKTa BHIUJCT U3
BPEMEHHOT0 TpaduKa WM TPEBBICUT OIHKETHBIE ACCUTHOBaHUA. lIporpamMMHBIC CHUCTEMBI
3a4acTyI0 OKa3bIBAIOTCSI HOBMHKAMHM KakK B "HJECOJOTHYECKOM'", TaK U B TEXHUYECKOM ILIAHE.
[TosTomy, mpeABuIs BO3MOKHBIE MPOOJEMBbI B pealiu3allii MPOTPAMMHOTO IMPOEKTA, CICAYET
BCerjJa IMOMHUTb, YTO MHOTHM W3 HHUX CBOWCTBEHHO BBIXOJIUTH 3a pPaMKH BPEMEHHBIX H
OFOJDKETHBIX OTPAHUYCHUA.

IIpouecc ynpasienusi pa3padoTKoil NPOrpaMMHOro odecrnedeHust

HeBo3M0kxHO omucath ¥ CTaHAAPTU3UPOBATH BCE PAOOTHI, BHITIOJHAEMBIE B IIPOEKTE IO
coznanuto [10. 3tu paboThl BeChbMa CYIIECTBEHHO 3aBHUCST OT OPraHU3aIUU, TJI€ BHITIOIHSICTCS
paszpabotka IIO, u oT Tuma co3gaBaeMoro mporpaMMHoOro mnpoaykra. Ho Bcerma MoxHO
BBIJICIIUTH CJIEIYIOLIHE!

- Hanncanue npeioxennii no cozpanuto 110.

- [InanupoBanue u cocraBieHue rpaduxa padot no coznanuto [10.

- OnieHMBaHNe CTOUMOCTH TPOEKTA.

- [lonGop mepconarna.

- KoHTposb 3a X0710M BBINOTHEHHS padoT.

- Hanrcanue 0T4€TOB M MpeCTaBICHUM.

[lepBast ctagusi MpOrpaMMHOTO MPOEKTAa MOXKET COCTOATHh W3 HAIMMCAHUS TPEITOKCHHUI
0 peaju3aluy 3Toro npoekra. [Ipennoxenus J0KHBI cofepkKaTh OMMCaHUe 11eJIel TPOEKTOB U
croco0oB ux gocTmwkeHus. OHM TakkKe OOBIYHO BKITIOYAIOT B ce€0s1 OIIEHKH (DPMHAHCOBBIX M Bpe-
MEHHBIX 3aTpaT Ha BbINOJHEHHE mpoekTa. [Ipu HEOOXOAMMOCTH 37€Ch MOTYT IPUBOIUTHCS
000CHOBaHHMS AJIsl TIepefjaud MpPOEeKTa Ha BHINOJHEHHE CTOPOHHEW OpraHu3alliy WM KOMaHJe
pa3pabOTUYUKOB.

Hanucanue mnpeanokeHuii — oO4YeHb OTBETCTBEHHas paloTa, Tak Kak s MHOTHX
OpraHu3aIiii BOMPOC O TOM, OyIeT JIM TPOEKT BBIMIOJHATHCS CAMOW OpraHU3aIMEeH WIN
pa3pabaThIBaThCA IO KOHTPAKTYy CTOPOHHEH KOMITAaHMEH, SBIsAETCS Kputuueckum. He
CYIIECTBYET KaKHX-TH00 PEeKOMEHJAIMil M0 HAMCAHUIO MPEASI0KEHUH, MHOTOE 37IeCh 3aBUCUT
OT OTIBIT.

Ha srane nnanupoBaHusi MpOeKTa OMPENENAIOTCS MPOLECChl, ATANbl U IMOJyYeHHbIE Ha
Ka)KJIOM M3 HUX Pe3y/lbTaThl, KOTOPBIE JOJKHBI PUBECTH K BBIMOJIHEHUIO MpoeKTa. Peanuszanus
3TOro IJIaHa MPHUBEAET K JOCTWXKEHHIO Iened mpoekTta. OmpeneneHue CTOMMOCTH IPOEKTa
HampsIMyl0 CBSI3aHO C €ro IUIAHUPOBaHUEM, MOCKOJBbKY 37€Ch OIICHMBAIOTCS PECYpChl, Tpe-
Oyromuecs 171 BBIMOJIHEHUS TIaHA.

KoHTpons 3a x00M BbINOTHEHUS] pabOT (MOHHTOPUHT MPOEKTA) — ATO HEMPEPHIBHBIM
MIPOLIECC, MPOIOJDKAIONINICS B TEYEHHE BCErO CPOKa peau3aluu NpoekTa. PykoBoautens A0-
KEH TMOCTOSIHHO OTCJEKMBATh XOJ peanu3allii MpPOeKTa U CPaBHUBATH (PaKTHUECKHWEe U TuIa-
HOBBIE TOKAa3aTeNl BBIMIOJHEHUSI PabOT ¢ UX CTOMMOCTHIO. XOTS MHOTHE OpPraHHU3alli UMEIOT
MeXaHU3MbI (POPMaTIHLHOTO MOHUTOPUHTA PAOOT, OMBITHBIA PYKOBOIUTENIb MOXKET COCTaBHUTH SIC-
HYIO KapTHUHY O CTaJUU Pa3BUTHUHU MPOEKTa MPOCTO MmyTeM HedopMaiabHOro OOIIeHHs C pa3pa-
OOTYHKAMU.

HedopmanbHblii MOHUTOPUHT YacTO MOMOTAET OOHAPYKUTH MOTEHIIMATBHBIE TPOOIEMBI,
KOTOpbIE B SIBHOM BHJE MOTYT OOHapyXHThCs mo3aHee. Hampumep, exenHeBHOE 0OCYKICHHE
X0J1a BBITIOJIHEHUSI PabOT MOKET BBISIBUTH OT/AEIbHBIE HEAOPAOOTKH B CO3/]aBAEMOM IMPOTPaMM-
HOM MpOJyKTe. BMECTo OXuIaHMsI OTYETOB, B KOTOPHIX OyneT oTpakeH (akT "mpoOykcoBKH"
rpadguka paboT, MOXHO OOCYTUTh CO CHENHATNCTAMH HaMEYalolIuecs MPOTPAMMUCTCKUE
po0OsIeMBbl M HE IOMYCTUTh CpbIBa Ipaduka padoT.

B Teuenme peanmuzanuu TpPOEKTa OOBIYHO TMPOUCXOTUT HECKOJIBKO (POPMATBbHBIX
KOHTPOJIBHBIX MTPOBEPOK XOJIa BBIMOIHEHUsI paboT mo cosznanuto [10. Takue npoBepku JOTKHBI
IaTh OOIIYI0 KapTHUHY XOJla pealu3allid IPOeKTa B IIeIOM M I0Ka3aTh, HACKOJBKO YKe
pazpaboTtanHas yacth [1O coOTBETCTBYET LIETSIM MPOEKTA.



Bpewmst BeIOSTHEHUST OOJIBIINX MPOTPAMMHBIX IPOEKTOB MOKET 3aHUMATh HECKOJIBKO JIET.
B TeueHune 31010 BpeMEHHU LieIU U HaMEPEHUS OpraHu3aliy, 3aKa3aBlled IPOrpaMMHBIN IPOEKT,
MOTYT CYIIECTBEHHO H3MEHHUTHCA. MOXKET OKa3aThCs, YTO pa3padaThIBa€MbIii MPOTPaAMMHBIHA
IOPOAYKT CTajl YK€ HEHYKHbIM JHOO HCXOJHBIE TpeboBaHus K co3ngaBaemMomy IIO mpocto
ycTapeid M HMX HEOOXOJMMO KAapAMHAJIBHO MEHATh. B Takoll cUTyalluM pPyKOBOJACTBO
OpraHu3aIuu-pa3zpadoTINKa MOXKET MPUHSATH pelIeHHe O mpeKpaniennn pazpadorku 110 mm 06
W3MEHEHUU IIPOEKTa B ILEJIOM C TEM, 4YTOObl Y4YeCThb W3MEHHUBIIMECS LEIM U HaMepeHHs
OpraHu3alu-3aKa34nKa.

PykoBoauTenu npoekToB OOBIYHO OO0S3aHBI CaMU MOAOUPATH HCIOJHUTENEH Uil CBOMX
poeKToB. B maeampHOM ciiydae mpoQecCHOHANBHBIN YpPOBEHb HCIOJHUTENCH MOJDKEH CO-
OTBETCTBOBATh TOW paboTe, KOTOPYH0 OHM OyayT BBIIOJHATH B XOJI€ peajU3alMy IMPOEKTa.
OpHako BO MHOTHX CIIy4asX PYKOBOJIUTENN JOJLKHBI MOJIaraTbCsl HA KOMaHy pa3paboT4YMKOB,
KoTopasi Jajeka oOT wujaeanbHOW. Takas curyanuss MoXeT ObITh BbI3BaHA CIEAYIOUIUMU
MPUYUHAMU:

1. bropket mpoekTa He MO3BOJISIET MPUBJIEYh BHICOKOKBATU(UIIMPOBAHHEIN TiepcoHal. B
TaKOM CJIy4ae 3a MEHBLIYIO IJ1aTy NPUBJIEKAIOTCS MEHEe KBaIM(UIMPOBAHHBIE CIIEUATHUCTBI.

2. beIBafOT CcUTyaluu, KOTJAa HEBO3MOXKHO HAWTH CHEIHMAJINCTOB HEOOXOIMMOM
KBaM(UKAlMKM Kak B caMOM opraHu3anuu-pazpaboTumke, Tak M BHe ee. Hampumep, B
OpraHu3anuu "JIydniie Jou" MOTYT ObITh Y)K€ 3aHSThI B JPYTUX MPOEKTaX.

3. OpraHm3anusi X04eT MOBBICHTh NMPOQECCHOHATBHBI YPOBEHb CBOMX PaOOTHHKOB. B
9TOM CJIy4ae OHA MOXKET MPHBJIEYb K YYaCTHIO B IPOEKTE HEONBITHBIX WJIM HEZOCTAaTOYHO
KBaJIN(ULIMPOBAHHBIX paOOTHHUKOB, YTOOBI OHU MPHOOPETN HEOOXOIUMBIH OTBIT U MO YYHIUCH Y
00Jiee ONBITHBIX CHEIHATUCTOB.

Taxum 00pa3oM, MouTH Bcerjaa noAdOp CIEUUATUCTOB JUIsS BBIOJHEHHS IPOEKTa UMEET
OIpe/IeIEHHbIE OIPaHMYEHHsI U HE SBJsIETCs CBOOOAHBIM. BMecTe ¢ TeM HEoOX0auMO, 4TOOBI
XOTsl Obl HECKOJIbKO YJIEHOB TIpYyNNbl pa3palOTUYMKOB HMMENH KBATU(PHUKALMIO U  OIBIT,
JOCTaTOYHbIe Ul pabOThl HaJl JaHHBIM MPOEKTOM. B IPOTUBHOM cilyyae HEBO3MOKHO H30€KaTh
omubok B pazpadoTtke [10.

PykoBoaurens npoekra 0ObIYHO 00sI3aH MOCHUIATh OTYETHI O XOJIE €r0 BBIMOJIHEHUS Kak
3aKa34uKy, TaK M MOJPATHBIM OpraHM3alusM. OTO JOJDKHBl ObITh KpaTKHe JOKYMEHTSI,
OCHOBaHHbIE Ha MH(OpPMaIUH, U3BIEKAEMOH U3 MOJPOOHBIX' OTYETOB O MpoeKTe. B 3TuX oTueTax
JOJDKHA ObITh Ta HH(pOpMalMs, KOTOpas IO3BOJSAET UYETKO OLEHWUTh CTENEeHb I'OTOBHOCTH
CO37aBacMOro IIPOrpaMMHOIO NMPOAYKTA.

B pamkax xypca «CHCTeMHas MHXXEHEPHUS» BBIACIEHBI CIECAYIOIIHUE POJIM B TPYIIE IO
paspabotke I10:

- PykoBoaurens — oOliee pyKOBOACTBO MPOEKTOM, HAIIMCAHUE TOKYMEHTAIUH, OOIIeHue
¢ 3akazunkoM I10;

- CucreMHBI aHAIUTUK — pa3paboTka TpeOOBaHUHM (COCTaBICHHUE TEXHUYECKOTO
3aJJaHUs, IPOEKTA IPOrPaMMHOT0 00eCIeueHHMs);

- Tectep — cocraBieHue IjaHa TeCTUPOBaHUS U arrecTauuu rorosoro I1O (mponykra),
COCTaBJICHUE CLIEHApUsl TECTUPOBaHUs, 0a30BbIN NMpUMeEp, MPOBEACHUE MEPONPUATHHA 10 IMJIaHy
TECTUPOBAHUS;

- Pa3paboTunk —  MoOAeIMpOBaHME  KOMIIOHEHT IPOrpaMMHOro  oOecredeHus,
KOJIMPOBAaHUE.

IInanupoBaHue NpoeKkTa pa3padoTKH NPOrPaMMHOI0 odecneYeHust

O¢dexTUBHOE yNpaBieHHE MPOrPaMMHBIM TPOEKTOM HANpsMYK 3aBHCUT  OT
MPAaBUIBHOTO IJIAHWPOBaHUS padoT, HEOOXOAMMBIX Ul €ro BbINOJHEeHUs. [lmaH momoraer
PYKOBOJUTEINO MPEABUJIETh MPOOIEMbI, KOTOpPblE MOT'YT BO3HUKHYTh Ha KakUX-THOO 3Tamax
coznanus I10, u pazpaboTaTh NMPEBEHTUBHBIE MEPHI JUIA UX MPEIyNPExACHUS WIN PELIeHUs.
IInan, pa3paOoTaHHBII Ha Ha4YaJbHOM JTale MPOEKTa, pPacCMAaTPUBAECTCS BCEMH €ro
YYaCTHUKaMU KaK PYKOBOJSIIMN JIOKYMEHT, BBINIOJHEHHE KOTOPOTrO JIOJDKHO MPUBECTH K



YCIIEUIHOMY 3aBEpILICHUI0 IPOEKTa. OTOT IE€PBOHAYAIbHBIM IUIAH JOJDKEH MaKCHUMAaJIbHO
M0IPOOHO OMHMCHIBATH BCE ATAIIBI PeaTH3aliy IPOEKTA.

[Ipouecc muaHMpoBaHUS HAYMHAETCS, MUCXOJS M3 ONMCAHUSI CUCTEMBI, C ONpPENEICHUS
IIPOEKTHBIX OTPaHUYEHUMN (BPEMEHHbIE OIPAaHWYEHHUS, BO3MOYKHOCTH HAJIMYHOIO IIEpCOHAIA,
OI0/DKETHBIC OTPAaHUYCHUSA U T.J.). DT OTPAaHUYCHHS JIOJDKHBI OMPENENSATHCS MapajuleIbHO C
OLICHMBAHMEM IPOEKTHBIX IapaMeTPOB, TAaKUX KaK CTPYKTypa U pa3Mep MpPOEKTa, a TaKKe
pacnpeneneHueM (YHKIMH CPEIHM WCIIOJHUTENCH. 3aTeM OMPEACISIOTCS dTalbl Pa3padOTKH U
TO, KaKU€ pe3yJbTaThl JOKYMEHTallUs, MPOTOTHUIbI, MOJCUCTEMBl WJIM BEPCUM MPOTrPaMMHOIO
MPOJYKTa) JOJOKHBI OBbITh IOJYy4EHbl IO OKOHYAaHMM JTHX JTanoB. Jlajee HauMHaeTcs
MUKIMYEeCcKas 4yacTh TuianupoBanus. CHavana pa3padareiBaeTcsi rpaguk padoT MO BBHITIOTHEHUIO
MIPOEKTA WK JIaeTCsl pa3pelieHre Ha MPOoI0JDKEHUE MCTIOb30BaHMsI paHee CO3AaHHOTO rpaduka.
[Tocne 3TOro0 MpOBOAUTCS KOHTPOJIb BBIMOJIHEHHUS PabOT U OTMEYAIOTCS PACXOXKIACHUS MEXKIY
peaJIbHBIM U IJIAHOBBIM XOJIOM paloT.

Jlanee, mo Mepe MOCTYIUIEHHsST HOBOM HHQpOpMAIMK O XOJE BBINOJHEHHUS MPOEKTa,
BO3MOXEH MEPECMOTpP MEPBOHAYAIBHBIX OLIEHOK MapaMeTpoB MpOEeKTa. DTO, B CBOIO OUYEPE.b,
MOXXET MPUBECTH K H3MEHeHHIo TIpaduka padbor. Ecim B pesynbrare STHX H3MEHEHUI
HapyIIAlOTCSl CPOKH 3aBEpIICHMs] MPOEKTa, JOJDKHBI ObITh MEPECMOTPEHBbI (M COTJIACOBaHBI C
3aka3zyrkoM [1O) mpoeKkTHbIe OrpaHUYEHHUS.

KoneuyHo, GONBIIMHCTBO PYKOBOAMTENEH MPOEKTOB HE IyMAlOT, YTO peanu3aius Hux
MIPOEKTOB MPOIIET riaanko, 0e3 Besakux mpodiem. JKenaTenbHO OomUcaTh BO3MOKHBIE TPOOIEMbI
ellle /10 TOro, Kak OHU MPOSBIT ceOs B XOJ€ BBIMOJIHEHUS MpoekTa. [losTomy nydiie cocTaBisTh
"meccumucTrueckue" rpaguku pabot, yem "ontumuctuueckue". Ho, KOHEYHO, HEBO3MOXKHO
MOCTPOUTH IUJIaH, YYUTHIBAIOIIMNA BCE, B TOM 4YHUCIE cClydailHble, MpoOJIeMbl U 3aJEPKKHU
BBITMIOJIHEHUS TIPOEKTA, MO3TOMY M BO3HUKACT HEOOXOIMMOCTh MEPHOJUUYECKOrO IEepecMoTpa
IIPOEKTHBIX OTPAaHUYECHUN U 3TAllOB CO3/IaHUs IIPOTPAMMHOTO IIPOIYKTA.

[Inan mpoekra JOJDKEH YETKO IOKa3aTh PECYpPChl, HEOOXOAUMBIE Ul pealln3aluu
IIPOEKTa, pa3jieleHne paboT Ha 3Tanbl U BPEMEHHOM rpaduK BBINOJIHEHUS 3THX 3TanoB. B
HEKOTOPBIX OpraHM3alMsaX IUIAH MPOEKTa COCTABIIAETCS KaK €IUHBIA JOKYMEHT, COICpIKaIlUN
BCE BHUJBI IUIAHOB, ONMCAHHBIX BBIIE. B Ipyrux ciayyasx IUIaH NPOEKTa ONHCHIBAET TOJBKO
TexHoJiornyeckuil npouecc co3nanus [10. B TakoM miiaHe 00s3aTelIbHO MPUCYTCTBYIOT CCBUIKH
Ha IJIaHbl IPYTUX BUJIOB, HO OHU Pa3pabaThIBAIOTCS OTAEIBHO OT IUIaHA IIPOEKTA.

Jleranu3anus IUIAHOB IPOEKTOB OYEHb PAa3HUTCS B 3aBUCHUMOCTH OT THIIA pa3padaThl-
BaeMOro MPOrpaMMHOIO MPOJIYKTa U OpraHu3anuu-paspadoruvka. Ho B mobom citydae 60:1b-
LIMHCTBO IUIAHOB COJIEPKAT CIEAYIOIUE Pa3Iebl.

1. Beegenune. KpaTkoe ommcanue 1eiaeii MPOEKTa W IMPOCKTHBIX OTPaHUYCHUU
(OrOKETHBIX, BPEMEHHBIX U T.JI.), KOTOPbIE BaXKHbI JUIsl YIIPABJICHUS IIPOEKTOM.

2. OpraHu3anuus BbIIOJHEHUA npoekTa. Omnmcanue crnocoba moadopa KOMaH/bI
pa3pabOTYMKOB U pacrpeaeeHrne 005 3aHHOCTEH MEXy YICeHaMU KOMaH/Ibl.

3. AHamu3 puckoB. OnucaHue BO3MOMKHBIX IIPOEKTHBIX PHCKOB, BEPOSTHOCTH HX
IIPOSIBJICHUS ¥ CTPATErni, HAIIPABJICHHBIX HA UX YMCHBILECHHUE.

4. AunapaTHble M NPOTPaMMHBIE PECYpPChl, HEOOXOIUMBIE Ul peajin3alii IPOEKTa.
[lepeuenp anmapaTHBIX CPEACTB U MPOTPAMMHOTO 0OecrieueH sl, He0OX0AUMOTO Ui pa3paboTKu
IIPOrpaMMHOTO TNpoaykTa. Eciam ammapatHble cpeicTBa TpeOyeTcsl 3aKynaTb, HMPUBOJIUTCS HMX
CTOMMOCTbh COBMECTHO € T'paIKOM 3aKYNKH U MOCTaBKH.

5. Pazbuenne pabotr Ha osrtanbl. [lpomecc peanuzanuu mpoekTa pa3OuBaeTcs Ha
OTJZIENIbHBIE IPOLIECCHI, ONMPENENSIOTCS ATalbl BBIIOJHEHUS IPOEKTA, NPUBOJUTCS OINUCAHHUE
pe3ynbTaToB ("BBIXOJ0B") KaXKJI0T0 3Tana U KOHTPOJIbHbIE OTMETKH.

6. 'padux pabot. B aTOM rpaduke oToOpa)xkaroTcsi 3aBUCUMOCTH MEXAY OTAEIbHBIMU
nponeccamu (3tanamu) paspadbotku I10, olleHKM BpeMEHHU MX BBINOJHEHUS U pacrpeseicHHe
YJIEHOB KOMaH/Ibl pa3pab0TUYNKOB 110 OTAEIbHBIM dTalaM.



7. MexaHu3mMbpl MOHUTOPHMHTa M KOHTPOJS 332 XOJOM BBITIOJHEHHS MPOEKTA.
OnuceIBarOTCS MPEI0CTABISIEMbIC PYKOBOUTEIIEM OTYETHI O XOJ€ BBITIOJHEHUS pabOT, CPOKHU UX
MPEIOCTABJICHHUS, a TAK)KE MEXaHU3Mbl MOHUTOPHHTA BCETO TIPOEKTA.

[Inan nomKeH peryaspHO IepecMaTpuBaThCs B Mpolecce peanu3anuu npoekra. OnHu
YacTH TUIaHA, Hampumep rpaduk padoT, M3MEHSIOTCS 4acTo, JApyrue Ooiyiee cTaOWIbHBI. J{s
BHECECHUS HW3MCHEHWH B IUTAaH TpeOyeTcs CHelnualibHas OpraHu3alus JTOKyMEHTOIIOTOKA,
MTO3BOJISIFOIIAS OTCIICKUBATH 3TH U3MCHCHUSI.

OO0mme cBeieHus 0 TPeOOBaAHNAX K MHPOPMALMOHHBIM CHCTEMAM

[IpoOnembl, KOTOpHIE NPUXOIAMTCS PEHIATh CICHUAINCTAM B TIPOIECCEe CO3AaHUS
MPOrPaMMHOTO OOECTIeYeHHs, OYeHb CIIOKHBL IIpuponma 3TMX mpoOieM He Bceraa sCHA,
0COOEHHO eclii pa3pabaTbiBaeMas IporpaMMHas cHCTeMa HWHHOBallMOHHas. B wacTHOCTH,
TPYAHO 4YETKO OmHMCaTh TE€ JEHCTBUS, KOTOpPbIE [OJDKHA BBINOJHATH cucTeMa. OmnucaHue
(YHKIIMOHAJIBHBIX BO3MOKHOCTEM M OTpaHUYEHUI, HAKJIaIbIBAEMbIX HAa CHCTEMY, Ha3bIBAETCS
TpeOOBaHUAMU K ITOH cUCTEME, a caM Ipoliecc GOpMUPOBaHUS, aHAIN3A, JOKYMEHTUPOBAHUS U
MIPOBEPKHU ITUX (PYHKIIMOHATIBHBIX BO3MOKHOCTEN U OrpaHUYEHHI — pa3paboTKoi TpeOoBaHUIA.

TpebGoBanus moapa3aengiOTCs Ha MOJb30BaTENbCKUE U cHCTeMHBbIE. [losib30Barenbckue
TpeOOBaHHSA — 3TO ONMCAHHWE Ha ECTECTBEHHOM s3bIKe (IUIIOC TOSCHSAIOIINE UarpaMMbl)
(YHKIMM, BBINOJHSIEMbIX CHCTEMOW, W OTpaHMYEHUM, HakjaabiBaeMblXx Ha He€. CHCTeMHbIE
TpeOOBaHUsA — 3TO ONMHMCAHME OCOOEHHOCTEW CHUCTEMBI (ApXUTEKTypa CHUCTEMbI, TpeOOBaHHUS K
napameTrpam o0OpyIAOBaHUS U T.J.), HEOOXOMUMBIX Tl 2PHEKTHBHON peann3aui TpeOoBaHUN
M10JIb30BAaTEIs.

IlepBbie maru no paspadorke TpedoBaHuil K HHPOPMALIMOHHBIM CHCTEMAM -
aHaJIN3 0CyIIeCTBUMOCTH

PazpaboTka TpeboBaHUi — 3TO TpOIECC, BKIIOYAIOIINN MEPONPHUITHS, HEOOXOIUMBbIE
JUIS  CO3JaHUsl M YTBEPXKACHHUS JIOKYMEHTA, COJEpIKaIlero crneun@uKaiui CHCTEMHBIX
TpeOboBaHuU. [[1s1 HOBBIX MPOTPAaMMHBIX CHCTEM TNIpolecC pa3pabOTKU TpeOOBaHWUU JIOJDKEH
HAa4YMHATHCA C aHaJlM3a ocyllecTBUMOCTH. Havyamom Takoro ananuza siBisieTcs: o0liee onvcaHue
CUCTEMbI U €€ Ha3HAUYCHHUs, a pPe3yJbTaTOM aHaJu3a — OTYET, B KOTOPOM JOJKHA ObITh YeTKas
peKOMeHJalUs, MPOJO/DKATh WM HET Mpoliecc pa3pabOTKU TpeOOBaHHM MPOEKTHUPYEeMOM
cuctembl. Jlpyrumu cioBamH, aHalu3 OCYHIECTBUMOCTHU JIOJDKEH OCBETUTH CIEAYIOIINE
BOIIPOCHI.

1. OtBewaer nu cuctemMa oOmMM | OWU3HEC-LIENSAM OpraHU3allMU-3aKa3uuka |
opranuzainuu-pazpadboTuuka?

2. MoXHO 7M peaju30BaTh CHUCTEMY, MCIOJIb3YS CYILECTBYIOIIME HA JAaHHBIH MOMEHT
TEXHOJIOTUU U HE BBIXO/A 3a Mpeiesbl 3aJaHHOM CTOMMOCTH?

3. MoxxHO 15U OOBEIMHUTH CHCTEMY C JPYTUMU CHUCTEeMaMH, KOTOpbIE YKe
9KCILUTYyaTUPYIOTCS?

Kputnueckum sBnsiercss Bompoc, OyIeT M CHCTeMa COOTBETCTBOBATH  IIEIISIM
opranmuzanuu. Ecian cucremMa He COOTBETCTBYET STHM ILENsSIM, OHa HE MPEACTaBIseT HUKAKON
LIEHHOCTH ISl OpraHu3auuu. B To jxe BpeMs MHOTHE OpraHu3aliy pa3padbaTbIBalOT CUCTEMBI, HE
COOTBETCTBYIOILIME UX LIEISAM, JTMOO HE COBCEM SICHO MOHMMAs 3TH LENH, JIMOO MO BIUSHUEM
MOJIMTUYECKUX MU OOIIECTBEHHBIX (PAKTOPOB.

BrinonHeHne aHanM3a OCYIIECTBUMOCTH BKJIOYaeT cOOp W aHauu3 HHQopMamuu o
Oyayliel cucteMe M HalMCcaHHE COOTBETCTBYyIomlero oryera. CHayana ciefyeT ONpeAeiuTh,
Kakas MMEHHO MH(popManus Heo0XoauMa, YTOObl OTBETUTh HA MOCTaBJIEHHBIE BBILIE BOIPOCHI.
Hanpumep, 3Ty nHbOpMaImio MOKHO MOJIY4YUTh, OTBETUB Ha CIIEAYyIOLIEe:

1. Yro npou3zoiier c opraHuzaiueii, eciu cucremMa He Oy/ieT BBEJICHA B HKCIUTyaTalHio?

2. Kakue Texymue mpoOiieMbl CYIIECTBYIOT B OpraHu3alliM M Kak HOBas cHcTeMa
MIOMOJKET MX PeIIUTh?

3. KakuMm o0pazom cuctema OyzeT crnocoOCTBOBATh LesM On3Heca?



4. TpeOyet 11 pa3paboOTKa CUCTEMbI TEXHOJIOTHH, KOTOPAs 10 3TOTO HE MCIOJIb30BATIACH
B OpraHu3anuu?

Jlanee HEOOX0IMMO ONPEACTUTh UCTOUYHUKU UH(POPMAITIH. ITO MOTYT OBITh MEHEKEPHI
OTJIENIOB, TA€ CUCTeMa OyAeT HCIOJb30BaThCs, pa3pabOTYMKU MPOTPAMMHOTO OOecredeHus,
3HAKOMBIE C TUTIOM OyIIyIIeH CUCTEMBI, TEXHOJIOTH, KOHEYHbIE OJIb30BATEIH U T. .

ITocne o0OpaboTku coOpaHHOW WHGOPMANMKA TOTOBUTCS OTYET [0 AHAIU3Y
OCYIIIECTBUMOCTH CO3/IaHUSI CUCTEMBI. B HEM JOJDKHBI OBITh TaHBI PEKOMEHIAINNA OTHOCUTEIILHO
MPOJOJDKEHHST Pa3pabOTKH CUCTEMBI. MOTyT OBITh TPEMIOKEHBI H3MEHEHUs OrKeTa |
rpadpuka pabOT MO CO3MAHHIO CHUCTEMBI WJIM TIPEIbSIBICHBI OoJiee BBHICOKHE TpeOOBaHHSA K
CUCTEME.

TEXHOJIOI'MX KOHTPOJISA KAYECTBA TIPOEKTOB HH®OPMALIMOHHBIX
CUCTEM

I[InannpoBanue npoexTa

VYrpaBneHue nNporpaMMHBIM MPOEKTOM 3aBUCUT OT MPABWIBHOTO TUIAHUPOBAHUS padoT,
HEOOXOJIUMBIX I €ro BbIMIONHEHHS. [lmaH moMoraeT MeHemKepy MpeaBUAETh MPOOIEMBI,
KOTOpble MOTYT BO3HUKHYTh Ha Kakux-1ubo osrtanmax cosnanus IIO, u paspaborath
MPEBEHTUBHBIE MEPHI ISl WX TpeaynpexiacHuss win pemeHus. [lmaH, pa3paboTaHHBIN Ha
Ha4yaJlbHOM JTame MpPOEeKTa, PacCMaTPHBAETCS BCEMH €ro yYaCTHHKAMH KaK PYKOBOJSIIUN
JIOKYMEHT, BBITIOJIHEHHE KOTOPOTO JIOJDKHO MPUBECTH K YCTICIITHOMY 3aBEPIICHHUIO TTPOEKTA. ITOT
MePBOHAYAIBHBIA TUTAH JO/DKEH MaKCUMalIbHO TOJPOOHO OIMHUCHIBATH BCE ATAIlbl peaH3aIliu
npoekTta. Kpome pa3paboTku 1iiaHa MpOeKTa, Ha MEHEKepa JIOKHUTCS 00s13aHHOCTh pa3pabOTKU
JIPYTUX BUAOB IUIAHOB. DTH BHJIBI TUTAHOB KPATKO OMUCAHKI B TadmuIe 3.1.

B nuctunre 1 mokazan npoiecc mianupoBanus co3ganus [1O B Buze ncesnokoaa. 31ech
CIeNIaH aKIeHT Ha TOM, YTO TJIAHUPOBAHHE — 3TO UTEPAIMOHHBIN mporiecc. [lockonbKy B Tpo-
1Iecce BBIMOJHEHUSI MPOEKTa MOCTOSHHO TOCTyMaeT HOoBas MH(pOpPMAIMs, TUIAH JIOJDKEH pery-
JISIPHO TIepecMaTpuBaThes. BaxkHbIiMu (pakTOpaMu, KOTOPBIC TOJKHBI YIYUTHIBATHCS TIPH pa3pa-
OOTKe IIaHa, SBJSIOTCA (DMHAHCOBBIE M JCIIOBBIE 00s3aTeNbcTBa opranu3anuu. Ecian onu m3me-
HSFOTCS, TH U3MEHEHHUS TAKKe JIOJDKHBI HAWTH OTpakeHUE B TIIaHe padoT.

Taomuma 3.1 - Bune! miaHoB

[nan Onucanue

[1nan xauecTBa OnuceiBaeT CTaHIAPTBl M MEPONPUSITHA 1O TOIICPKKE KauecTBa
paspabateiBaemoro 110

[Inan aTrrecranuun OnuceiBaeT crocoObl, pecypchl U MepeueHb padoT, HEOOXOUMBIX /IS aT-

TCCTaluH nporpaMMHoﬁ CHCTCMbI

[Inan  ympasnenus | OnHUCBIBaeT CTPYKTYPY U MPOLIECCHI YIIpaBIeHUS KOHGUrypauei
KoH(uUrypanuen

[Inan  compoBox- | [Ipemiaraer mnan MeponpuaTuii, Tpedyroumuxcs s conpoBoxaenus [10
nenwus 110 B MpOIIECcCe €ro dKCIUTyaTalliu, a TaKKe pacueT CTOMMOCTH COTPOBOXK/IE-
HUSI ¥ HEOOXOAUMBIE JIJIsl 3TOTO PeCypChl

IInam mo YipaslJic- OnuceiBaeT MCPOIIPUATHSA, HAIIPABJICHHBIC HA ITOBBIIMICHHC KBaJ'II/I(I)I/IKa'
HUIO IICPCOHAJIOM X 4JICHOB KOMaHIbI pa3pa60T‘lI/II(OB

JIncrunr 1. IIponecc niiaHupoOBaHUs NPOEKTA

Omnpenenenre MPOEKTHBIX OrpaHUYCHUH

[TepBoHavanbpHas OIIEHKA TAPAMETPOB IIPOCKTA

OmnpeneneHre 3TarnoB BBITIOJIHEHHS TPOEKTa U KOHTPOJIBHBIX OTMETOK
while moka npoexT He 3aBepiuTcs WK He OyzeT octaHoBIeH l0op
CocraBnenue rpaduka padot

Hauano BeimosiHeHus: pador




OskuiaHre OKOHYAHHS 0YEPETHOTO dTamna padoT

OtcnexuBanue X0a BbIIIOJHEHUS paOdoT

[TepecMOTp OLICHOK MAapaMETPOB MPOCKTA

W3menenwne rpaduka padboT

[TepecMOTp MPOEKTHBIX OrpaHUYEHUIA

if (Bo3HukIa mpobGiiema) then

[IepecMOTp TEXHUYECKUX WIIM OPTaHU3aLMOHHBIX IaPAMETPOB IPOEKTA
end if

end loop

KoHTposbHbIE 0TMETKH 3TaNOB padoT

Menemxepy uid opranusanuu nporecca coznanus [10 u ynpaBneHuss uM HeoOxonuMma
nHpopmanud. IlockonabKy camo mporpaMmMHOE oOecreueHHe HeoCsI3aeMo, 3Ta yIpaBlieHUYecKast
I/IH(l)OpMaIII/Iﬂ MO>KET OBITh MOJIy4€Ha TOJIbKO B BUAC JOKYMCHTOB, 0T06pa>1<a}oumx BBITIOJIHEHUE
OUYEepeIHOrOo ATarna pa3paboTKU MPOrpaMMHOrO MpoayKTa. be3 3Toil HHpopMaIi HeNb3sl Cy IUTh
O CTENEeHH TOTOBHOCTH CO3[aBa€MOr0 MpPOAYKTa, HEBO3MOXHO OLIEHUTh IPOU3BEACHHBIE
3aTpaThl WK U3MEHUTH Tpaduk padoT.

[Ipy nanMpoBaHMM TIpoLEcCa OMNPENEISAIOTCS KOHTPOJIBHBIE OTMETKM—  BEXHU,
OTMEYaloIIle OKOHYAaHUE ONPEJEIIEHHOTo 3Tama padoT. s KakaoW KOHTPOJIBHOM OTMETKH
CO3/aeTCs OTYET, KOTOPBIM MPEIOCTaBIIAETCS PYKOBOJACTBY MPOEKTa. DTHU OTYETHl HE JOJLKHBI
OLITh OOJIBIINMHA OOBEMHBIMHU JOKYMCHTaMH; OHH JOJDKHBI IIOJABOJUTH KPATKHUEC HUTOTU
OKOHYAaHHA OTACIIBHOTO JIOTHUYCCKU 3aBCPUICHHOI'O JTaria IMPOCKTaA. JtarioM HE MOXKET 6BITI),
HarpuMmep, "Hanucanme 80% koma mnporpamMMm", MOCKOJBKY HEBO3MOXHO IIPOBEPUTH
3aBepIICHHUE TaKoTO "7Tamna’; Kpome Toro, mogooHass HHGOpMaIHs TPAKTHISCKH OecToNie3Ha s
YIOpaBJICHUS, MOCKOJIBKY 37eCh HE OTOOpakaeTcs CBs3b 3TOro '"dTama" ¢ ApyruMu dTanmamu
coszmaunus I10.

OOBIYHO TIO0 3aBEpIICHUU OCHOBHBIX OOJBIIMX JTAloOB, TaKKWX Kak pa3paboTka
crenu(puKanuy, MPOeKTUPOBaHME M T.M., 3akazuuky [1O mpemocTaBistoTCS pe3yabTaThl MX
BBITIOJIHEHUS, TaK HA3bIBA€Mble€ KOHTPOJIbHBIE MPOEKTHBIE 3JEMEHTbl. JTO MOXKET ObITh
JOKYMEHTAIUs, MPOTOTUIl MPOTrPaMMHOIO MPOJYyKTa, 3aKOHYeHHble mojacuctembl [10 u T.1.
KoHTposbHBIE MPOEKTHBIE 3JEMEHTHI, MpenocTaBisieMble 3aka3zuuky [1O, moryr coBmajgaTth ¢
KOHTPOJIbHBIMU OTMETKaMHU (TOYHEe, C pe3yibTaTaMH BBINOJHEHHUS Kakoro-nubo srtama). Ho
oOpaTtHOoe yTBepkJIeHHEe HeBepHO. KOHTpOJbHBIE OTMETKM — 3TO BHYTPEHHHE IPOEKTHHIE
Pe3yNbTaThl, KOTOPbIE UCHIOIB3YIOTCS 711 KOHTPOJIS 32 XOJIOM BBIIIOJIHEHHUS MTPOEKTA, U OHH, KaK
MIPaBUJIO, HE MPEIOCTaBIAIOTCS 3aKa3zuuky [10.

Jlis ompeneneHus KOHTPOJIBHBIX OTMETOK Bech mporecc co3aanus 1O momkeH ObITh
pa3OUT Ha OTHENbHBIE J3Tallbl C YKa3aHHBIM "BBIXOJOM" (pe3y/lbTaToM) Ka)XJOro JTara.
Hanpumep, Ha pucynke 3.1 mokaszansl 3Tanbsl pa3padOTKu crienuuKauy TpeOoOBaHUi B cllydae,
KOT/Ia JUIsl €€ MPOBEPKH HCIOIb3yeTCsl MPOTOTHUI CHCTEMBI, a TaK)Ke MPEICTaBICHBI BBHIXOHBIE
pe3ynbTaThl (KOHTPOJBHBIE OTMETKH) KaXKJIOTO JTama. 3AeCh KOHTPOJBHBIMU IMPOCKTHBIMH
AJIEMEHTaMU SBISIOTCS TpeOOBaHUs U crielupuKanus TpeOoBaHUIA.
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Pucynox 3.1 - Dramnsl mporecca pa3paboTku crierudukanum



I'padux pador

CocraBnenue rpaduka - 0J{Ha U3 CaMbIX OTBETCTBEHHBIX pa0OT, BBITIOIHIEMBIX MEHEIKE-
pPOM TpoeKTa. 31eCh MEHEIKEp OLEHHBAET JUIMTEIILHOCTD MPOEKTa, OMPEACIsieT Pecypchl, He-
00X0MMBIE ISl peau3aluy OTACIbHBIX 3TanoB paboT, U MPEJCTaBIsAeT UX (3Talbl) B BUAE CO-
IJ1aCOBAaHHOW MOCJe10BaTeNbHOCTU. ECiiM JaHHBIM NPOEKT N0J00eH paHee pealn30BaHHOMY, TO
rpaduK padoT MOCIENIHET0 MPOEKTa MOKHO B35Th 32 OCHOBY JJISl JaHHOTO Tpoekta. Ho 3arem
CIIEYeT Y4ecCTh, YTO Ha OTHEJBHBIX 3Talax HOBOTO MPOEKTAa MOTYT HMCIIOJIB30BATHCS METOIBI U
MOJIXObI, OTJIMYHBIEC OT UCTIOJIb30BaHHBIX PaHEe.

Ecnmu mpoekT sBisieTcss WHHOBAI[MOHHBIM, IMEPBOHAYAIBHBIC OICHKH JJTUTEILHOCTH WU
TpeOyeMBbIX pPEecCypCcOB HaBEpHAKAa OyIyT CIUIIKOM ONTHMUCTHYHBIMH, JaXe €CIIM MEHEIKEp
MIOTIBITACTCS TIPETYCMOTPETHh BCE BO3MOXKHBIE HEOKUAAHHOCTH. C 3TOW TOYKU 3pPEHUST MPOEKTHI
cozmanus 1O He oTMMYarOTCs OT OOJBIIMX WHHOBALMOHHBIX TEXHUYECKUX MPOEKTOB. HoBhle
a’poIoOpThI, MOCTBI W JaX€ HOBBIE aBTOMOOWJIM, KaK TIPaBWIIO, TOSBIISIOTCS TIO3KE
MIEPBOHAYAIBHO OOBSIBICHHBIX CPOKOB X CIIAYH WM IMOCTYIUICHUS HA PBHIHOK, Y€MYy MPUYUHOMN
SBIISTFOTCS] HEOXKUTAHHO BOZHUKIIHNE MPOOJIeMBbI U TpyIHOCTH. IMEHHO mo3TOMy Tpaduku padoT
HEOOXOJMMO TIOCTOSIHHO OOHOBIISITH 1O Mepe MOCTYIUICHHS HOBOW HWHQPOPMALUMH O XOJe
BBITIOJTHEHUSI TIPOEKTA.

B nporiecce cocrapiienus rpaduka (pucyHok 3.2) Bech MacCUB pabOT, HEOOXOIUMBIX IS
peanu3aiyy MpoeKTa, pa3duBaeTcsi Ha OTAENBHBIC ATAINbl H OICHUBAETCS BpeMsi, Tpelyromieecs
IUTSL BRITIOJTHEHUST KX 10T0 dTarna. OOBIYHO MHOTHE ATaIlbl BRIIOJIHSIOTCS TMapayuieabHo. [ padux
paboT NOIDKEeH TpeAyCMaTpHBAaTh STO W PaCHpeAessaTh IPOU3BOICTBEHHBIC PECYPCHl MEXIY
HUMH HanOoJjee onTUMalbHBIM 00pa3oM. HexBaTka pecypcoB IUIsi BBIOJIHEHHUS KaKOTO-JHOO
KPUTHUYECKOTO ATarla - 4yacTasi MPUINHA 3/ICPIKKH BBITTOJTHEHHS BCETO MPOCKTA.

JUIMTenbHOCTh 3TanoB 0OBIYHO JOJDKHA OBITh HE MeHbIIe Henenu. Eciau ona Oyietr MeHb-
1€, TO OKa)KETCs HI)KE TOYHOCTU BPEMEHHBIX OLIEHOK ATAaloB, YTO MOYKET MPUBECTH K YaCTOMY
nepecMoTpy Tpaduka pabor. Taxke mernecoobpa3Ho (B acleKTe YNpaBICHUS TMPOEKTOM)
YCTaHOBUTh MaKCUMAJIbHYIO JUIUTEJIBHOCTh ATAIoOB, HE MpeBbimaromyto 8 win 10 Henens. Ecnun
€CTb 3Talbl, UMEIOIIHNE OOJbIIYIO JUTUTEILHOCTD, UX CJIEAYET pa30UTh Ha 3Talbl MEHbIIEH M-
TEJIbHOCTH.

[Ipu pacuere ATUTENBHOCTH 3TANOB MEHEIKEP JODKEH YUUTHIBaTh, YTO BBIMOJIHEHHE
m000T0 ATarna He 06oiaeTCs 63 OOJMBIINX WM MAJICHBKHUX MTpo0JeM U 3aaepxkek. PazpaboTunku
MOTYT JOTMYCKaTh OLIMOKM WM 3aJepKUBATh CBOIO pabOTy, TEXHHUKAa MOKET BBIMTU U3 CTPOA
nubo amnmapaTtHble WJIM MPOrpaMMHBIE CPEICTBA MOIACPKKU Ipolecca pa3pabOTKH MOTYT
MOCTYNUTh C oOmno3naHueM. Eciu MpoeKT HMHHOBALMOHHBI M TEXHUYECKH CJIOXKHBIM, 3TO
CTAaHOBUTCS JOTOJHUTENIBHBIM (DAaKTOPOM MOSBIICHUS HENPEIBUICHHBIX TPOOJIEM U yBETUUYECHUS
JUIUTEIHHOCTH pean3alliy MPOeKTa M0 CPABHEHUIO C TIEPBOHAYAILHBIMH OI[EHKAMHU.

TpeéoBanus k 110

JluarpaMmMbl Ipo1ecCOB U BpeMeHHbIe TUarpaMMbl

]

Cozpanue
[ padwarcg
pator .

CheHea

Petypon
e atancs J

Onpeaenequs
ARACHM B
aTanoa

PacnpenensHmg
napcaHana
NG aranau !

(npeneneHse
3Tan0e

Pucynoxk 3.2 - Ilponecc cocraBnenus rpaduka padot

Kpome BpeMeHHBIX 3aTpar, MEHEKEep JOJDKeH pacCuuTaTh JPYTHe PECypchl,
HEOOXOMMBbIC JUTSl YCIICITHOTO BBIMOJHEHUsT Kaxaoro 3tama. OcoOblif BHI pecypcoB — 3TO
KOMaHia pa3pabOTUYUKOB, MPUBJICUCHHAS K BBITIOJIHEHUIO TIPOCKTa. JIpyruMu BUIaMu pecypcoB
MOTYT OBITb HEOOXOJAWMOE CBOOOJHOE JUCKOBOE TMPOCTPAHCTBO Ha CepBepe, BpeMms



WCIOJB30BAHUS KAKOTO-THOO CHEeHHANIbHOTO O0OpYJAOBaHUS M OIOJDKETHBIE CpEACTBA HA
KOMaH/IMPOBOYHBIE PACX0/Ibl IEPCOHAIIA, pabOTAIOLIETO HA TPOEKTOM.

Cy1iiecTByeT X0polllee SMIMPUUECKOE IIPABUIIO: OLIEHUBATh BPEMEHHBIE 3aTpaThl TaK, KaK
Oy/ATO HUYEro HENPEIBUACHHOTO M "IIOXOro" HE MOMKET CIYYMTBCS, 3aT€M YBEIUYUTH 3TH
OLIGHKH JUIA y4eTa BO3MOKHBIX MpooieM. Bo3MokHbIE, HO TPYAHO MPOTHO3UPYEMbIE TTPOOIEMbI
CYIIECTBEHHO 3aBUCAT OT TUIA W TMapaMeTPOB MPOEKTa, a TAKKE OT KBATH(UKALUU U OIBITA
YJICHOB KOMaHIbI pPa3pabOTYMKOB. K HCXOJHBIM pacueTHBIM OIEHKaM pPEKOMEHIYeTCs
no6asiaTe 30% Ha BO3MOXHBIC TPoOJIeMbl 1 3ateM erie 20%, 4ToObI OBITh TOTOBBIM K TOMY, YTO
HEBO3MOXKHO IPEIBUICTD.

I'padux paboT MO TPOEKTy OOBIYHO TPEACTABISETCS B BHAE HaOopa auarpaMm u
rpadMKOB, IMOKA3bIBAIOIINX pPa30MEHHE MPOEKTHBIX PadOT Ha JTambl, 3aBUCHUMOCTH MEXIY
JTalaMy U pacrupesiesieHue pa3padoTYMKOB 110 ATAIaM.

BpemeHnnble u ceTeBble TUATPAMMBI

Bpemennsie u ceTeBble AMarpaMMbl TIOJIE3HBI JJIsi TMpeACTaBieHusi rpaduka padoT.
Bpemennas amarpaMma TOKa3bIBaeT BpeMsi Hadala M OKOHYAHHUS KaXXJOro dTara U €ro
mumTenbHOCTh. CeTeBasi AuarpaMMa OTOOpa)kaeT 3aBUCHMOCTH MEXIY Pa3IU4YHBIMH dTanamu
MpOeKTa. ITU AWArpaMMbl MOXKHO CO3/1aTh aBTOMAaTUYECKH C MTOMOIIBIO MPOTPAMMHBIX CPEJCTB
MTOJUICPKKH YIIPABJICHHS HA OCHOBE HH(POPMAIINH, 3aJI0)KEHHOU B 0a3€ TaHHBIX MPOEKTA.

PaccmoTpuM sTamel HEKOEro MpoeKTa, MPEACTaBICHHbBIE B Ta0. 2, U3 KOTOPO, B 4aCTHO-
CTH, BUJIHO, 4TO »Tan T3 3aBucur oT 3tana T1. 310 3HauuT, yto 3Tanm T1 momKeH 3aBepIINThCA
npexae, yeM HauHercs stan 13. Hampumep, Ha stane T1 npoBOAUTCS KOMIIOHEHTHBIN aHAIU3
CO371aBaeéMOr0 IMIPOrpaMMHOTO MPOIYKTa, a Ha 3Tarne T3 — MpOeKTUPOBAaHUE CUCTEMBI.

Ha ocHoOBe npuBeIEHHBIX 3HAYEHUN JJINTEIBHOCTH 3TAllOB M 3aBUCHMOCTH MEX1Y HUMH
CTpOHTCSI ceTeBoi Tpaduk mocienaoBarenbHOCTH dTanoB (pucyHok 3.3). Ha stom rpaduke
BHUJIHO, KakHe pabOThl MOTYT BBIMOJHATHCSA Mapalie]bHO, a Kakue JOJKHBI BBINOJHATHCS
MOCJIEIOBATENFHO JIPYT 3a JApYyroMm. OTambl 0003HA4Y€HBI NpsIMOYyrosibHHKamMH. KoHTposbHBIE
OTMETKH M KOHTPOJIbHBIE ITPOEKTHBIE AIEMEHTHI TIOKa3aHbl B BUJIE OBAJIOB M 0003HAUYEHBI (KaK U
B Tabnm. 3.2) OykBoil M c COOTBETCTBYIOIIMM HOMepoM. JlaThl Ha JaHHOW aMarpamme
COOTBETCTBYIOT Hadajly BBINOJHEHUs dTanoB. CeTeByr aumarpamMmy cCleAyeT 4uTaTh CJeBa
HaIpaBo U CBEPXY BHU3.

Tabnuma 3.2 - Dranbel mpoekTa

Ortan JlnmuTenbHOCTD (JHM) 3aBUCUMOCTD
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 (M5S)

T9 15 T3, T6 (M4)
T10 15 T5, T7 (M7)
T11 7 T9 (M6)

T12 10 T11 (M8)
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Pucynok 3.3 - CereBas quarpamMmma 3Taros

Ecmm nmns co3maHust ceTeBOM JauarpamMMbl HCIIOJIB3YIOTCS IPOTPAMMHBIC CPEJICTBA
MOJJIEP)KKH  YIPABIEHUSI TMPOEKTOM, KaXIbli dSTam JODKEH 3aKaHYMBAThCSl KOHTPOJIBHOM
oTMeTKOoM. OdepeaHOW STall MOXKET HadyaTbCsi TOJIBKO TOrJa, Korjga OyaeT TmojydeHa
KOHTpPOJIbHAsI OTMETKa (KOTOpas MOKET 3aBHCETh OT HECKOJIbKUX MPEAUIECTBYIOUINX ITAIoB).
[TosTomy B Tperbem crosiOuie Tabm. 3.2 TPUBEACHBI KOHTPOJBHBIE OTMETKH; OHHU OyayT
JNOCTUTHYTBI TOJIBKO TOTJa, KOTJa OyAeT 3aBeplleH JTal, B CTPOKE KOTOPOro IOMEIIeHa
COOTBETCTBYIOIIAsl KOHTPOJIbHAS OTMETKA.

JIrobo¥ sTam He MOXKET HayaTbCs, MOKa HE BBIMOJHEHBI BCE JTalbl HAa BCEX MYTSX,
BEIyLIUX OT Hayaja MpoeKTa K JaHHoMmy stanmy. Hanpumep, stan T9 He MOXeT HayaThCs, MOKa
He Oymytr 3aBepmieHbl 3tanmbl 13 m T6. OTMerwMm, YTO B JaHHOM Cly4dae JAOCTH)KCHHE
KOHTPOJILHONH OTMETKH M4 roBOPHUT O TOM, UTO 3T ITAIIbI 3aBEPILICHBI.

MunumanbHOE BpeMsl BBITIOJIHEHHs BCETO IMPOEKTa MOXKHO paccuuTaTh, IPOCYMMHPOBAB
B CETEBOM JuarpamMme JUIMTEIbHOCTH 3TallOB HAa CaMOM JJIMHHOM NYyTH (JUIMHA MYTH 37eCh
U3MepseTCs He KOJMYECTBOM ATAlOB Ha IMyTH, & CYMMAapHOHW JUIUTEIBHOCTHIO STUX 3TAIlOB) OT
Hayaja mpoeKTa JI0 ero OKOHYaHUs (3TO TaK HA3bIBAEMbI KPUTHYECKUI MyTh). B Hamem ciydae
MPOJIOJKUTENIFHOCTh TMPOeKTa cocTaBiseT 11 Hemenp winu 55 paboumx gueit. Ha puc. 3
KPUTHYECKHI MyTh MOKa3aH 0oJiee TOJCTHIMU JIMHUSMU, YEM OCTallbHbIC MyTH. TakuMm o0pazom,
oOmras IpoAOKUTEIBHOCTh Pealn3allii MPOEKTa 3aBUCUT OT ATAMOB padOT, HAXOASIIUXCS Ha
kputHiueckoM nytu. Jlrobas 3amepkka B 3aBepIICHHH JIO0Oro 3Tama Ha KPUTUYECKOM MyTH
MIPUBEET K 3a/IEPKKE BCETO MPOEKTA.

3amepKka B 3aBEpPIICHUU ITArOB, HE BXOJAIIMX B KPUTUYECKUH MyTh, HE BIMIET Ha
MIPOJIOJKUTENFHOCTD BCETO MPOEKTA JI0 TeX MOp, MOKa CyMMapHasi JUIMTEIbHOCTh ATHX ATAIOB (C
y4TOM 33/Iep)KeK) Ha KaKOM-HUOYIb MYTH HE MPEBBICUT MPOJOHKUTEIHLHOCTH pPadOT Ha
KpuTHieckoM mytu. Hampumep, 3aaepkka stama T8 Ha cpok, MeHbmmii 20 AHEN, HUKAaK He
BIIUSIET Ha OONIYI0 MPOJOJDKUTENBHOCTh mpoekTa. Ha puc. 3.4 mpeacraBieHa BpeMeEHHas
IrarpamMma, Ha KOTOpPOi TOKa3aHbl BO3MOXHBIE 337IepKKU Ha Ka)I0M JTarle.
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Pucynok 3.4 - BpeMeHnHasi nuarpamma JJIMTEITLHOCTH 3TAIOB

CereBast uarpaMMa TO3BOJISICT YBHJIETh B 3aBUCHMOCTH 3TallOB 3HAYMMOCTH TOTO HJITU
WHOTO JTara JjIs peau3alliy BCEero MpoekTa. BHUMaHWe K 3TarmaM KPUTHYECKOTO MyTH YacTo
MO3BOJISICT HAWTH CIOCOOBI MX HW3MEHEHHUsS C TeM, YTOObI COKPATHTh JINTEIBHOCTH BCETO
poekTa. MeHeKephl UCIOJIb3YIOT CETEBYIO TUArpaMMYy JIIS pacipeIecHus padoT.

Ha puc. 3.5 mnoxkazano napyroe mnpencraBieHue rpaduka paboT. DTO BpeMeHHas
nuarpamMma (MHOT/Ia Ha3bIBaeMas 110 HMEHHU ee M300peTraTelis JuarpaMMoit ['aHTTa) MoxeT ObITh
MMOCTPOCHA MPOrPAMMHBIMHU CPEICTBAMH TOJICPXKKH Tpoliecca yrnpaieHus. OHa MOKa3bIBaeT
JUIATEIPHOCTD  BBIMIOJIHEHUS KaXKJOTO JTalma W BO3MOXKHBIC HX 3aJCpKKH (TIOKa3aHbI
3aTEHEHHBIMH TIPSIMOYTOJIbHUKAMH), & TAK)KE JaThl HaYalla i OKOHYAHUS KaXKJIOTO dTara. DTarbl
KPUTHUYECKOTO IyTH HE MMEIOT 3aTCHEHHBIX MPSIMOYTOJIBHUKOB; 3TO O3HAYAET, YTO 3aJepiKKa C
3aBEPIICHUEM JIAHHBIX 3TAIIOB MPUBE/CT K YBEIMUCHHUIO JUIUTEIBHOCTH BCETO MPOCKTA.

[Togo6HO pacnpeieieHUI0 BpEMEHH BBIITOJHEHUS 3TAIIOB, MEHEDKEP TOJDKEH PaCCUMTATh
pacrpelielieHue pecypcoB IO dTaraM, B YaCTHOCTH HAa3HAYMTh MCIIOJHUTENCH Ha KaKIbIN ATall.
B Ttabn. 3.3 mpuBeneHO pacmpesesieHHe pa3padOTYMKOB HA KaXKAbIH 3Tall, MPeICTaBICHHBIN
Ha puc. 3.5.

Ta6muma 3.3 - Pacnipesenenne HCIOTHUTENCH 10 ATanam

Ortan Hcnonaurens
T1 JxenH

T2 AHHa

T3 JIxenH

T4 Open

TS5 Mbpu

T6 AHHa

T7 Joxum

T8 Open

T9 Jxeln

T10 Anna



TI1 Open
T12 Open
[IpuBenenHass TabauIa MOXKET OBITh WCHOJB30BaHA MPOTPAMMHEIMH  CPEICTBAMU
MOJCP)KKH TpoIlecca YNpaBICHHUS Ui TOCTPOCHHS BPEMEHHOW JAuMarpamMmbl 3aHITOCTH
COTPYIHHKOB Ha OMpeNelieHHbIX 3Tanax pabot (puc. 5). Ilepconan He 3aHsAT B paboTe HaL
MIPOEKTOM BCE BPEMs €ro peanusanuu. B TedeHume mepuoja HE3aHATOCTH COTPYIHHKH MOTYT
OBITH B OTITyCKE, pa0OTaTh HAJ| IPYTUMHU MPOEKTAMH, TIPOXOJUTH 00ydeHHE U T.1.
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Pucynok 3.5 - BpeMennas quarpamma pacnpeeneHus paboOTHUKOB 10 dTanam

B Oonpmmx opraHuzamusax OOBIYHO paboTaeT MHOTO CIEIHAIUCTOB, KOTOPHIE
3aJICUCTBYIOTCSI B TIPOEKTE MO Mepe HeoOxoaummocTu. KoHEeUHO, TakoW TMOJIX0I MOXET CO3/IaTh
oTnpeJieNieHHbIe MPOOJIeMBbl ISl MEHEKEPOB MPOeKTOB. Hampumep, eciu crenuaiucT 3aHAT B
MPOEKTe, KOTOPBIM 3aJepKUBAETCS, ITO MOXKET CO3JaTh MPSMbIE CIOKHOCTH Uil JIPYTHX
MIPOEKTOB, TJIe OH TaKXe JI0JKEH Y4acTBOBATb.

[lepBoHauanbHBI Tpaduk pabOT HEW3OEKHO COMCPKHUT KaKUe-HUOYIb OIMMOKH WIIH
Hegopabotku. [lo Mepe peanu3anuu NpOEKTa pacCUUTaHHbIE OLEHKU JUIMTEIbHOCTU
BBITIOJIHEHUS 3TANoOB pabOT JOJKHBI CPAaBHUBATHCA C PEANbHBIMU CPOKAMH BBIMOJTHEHHS ITHX
3TanoB. Pe3ynbTarhl cpaBHEHUs JOJDKHBI MCIOIb30BaThCsSl B KAUECTBE OCHOBHI JIJISl IIEpecMOTpa
rpaduka paboT elie HE peaTM30BaHHBIX ATANOB MPOEKTa, B YAaCTHOCTU JI TOTO, YTOOBI
MOTBITATHCS YMEHBIIUTD JUIUTEILHOCTh 3TAIIOB KPUTHUECKOTO MYyTH.

YupasiieHue puckamu

Baxxnoit yactbio paboThl MEHEKEpa MPOEKTa SBISIETCS OLIEHKA PUCKOB, KOTOPbIE MOTYT
MOBIMATh Ha Tpa@uK padOT WIM Ha KAvyecTBO CO3[aBA€MOr0 MPOrPaMMHOTO MPOIYKTa, U
pa3paboTka MEpONPUITUN TIO0 IPEIOTBPAIICHUIO PUCKOB. Pe3ynbTaThl aHamu3a PUCKOB JIOJIKHBI
ObITh OTpaXKEHBI B IIaHe mpoekra. OmpeneneHHe PHCKOB W pa3paboTKa MEpONPHUATHI 0
YMEHBILEHUIO UX BIUSHUS HA XOJI BBIIIOJHEHHS IPOEKTA HA3BIBAECTCS YIIPABICHUEM PUCKAMMU.

KoHkpeTHble THIIBI PHUCKOB, KOTOpPBIE MOTYT OKa3aTh BJMSHUE Ha JAaHHBIA MPOEKT,
3aBUCAT OT BMJA CO3/1aBaEMOI0 IMPOTPaMMHOIO NPOAYKTA U OT OPraHU3alMOHHOTO OKPYKEHUs,
I7Ie peanusyeTrcs MpOoTrpaMMHBIA TPOeKT. BMecTe ¢ TeM MHOTHE THUIBI PUCKOB CHOCOOHBI
MOBJIHMSITH Ha JTFOOBIE MPOTPaAaMMHBIE TIPOEKTHI, TH PUCKU MPUBEIEHBI B Ta0. 3.4.

Tabnuna 3.4 - Bo3M0)KHbBIE pUCKH TPOTPAMMHBIX POEKTOB

Puck Tunel pucka Onucanue pucka

TeKy‘{eCTB Puck ms IMPOCKTAa OnbITHEIE pa3pa6OT‘{I/IKI/I MNOKHIAAOT MMPOCKT 0
pa3pa6OT‘-II/IKOB CT'0 3aBCPIICHUA




N3menenue B | Puck nns npoekra Opranuzanus MeEHSE€T CBOM IPUOPUTETHI B
yIpaBICHUU YIPaBIECHUH IPOEKTOM
OpraHu3aruen
HeroroBHocTh Puck st npoexra AnmnapatHble CpeacTBa, KOTOPbIe HEOOXOIUMBI
anmnapaTHbIX CPEICTB JUIS TIPOEKTa, HE MOCTYNHWJIM BOBPEMsSI MM HE
TOTOBBI K 3KCILTyaTalluu
N3menenne Puck ma npoekra u | IlosBnenue 00J1b1110TO KOJINYeCTBa
TpeOoBaHMIA JUISt HENPEIBUJCHHBIX U3MEHEHUH B TpeOOBAHMUSX,
pa3pabaTbiBaeMOro | IpeIbsBIsEMBIX K pa3padareiBaeMomy 110
IPOJYKTa
3anepxka B | Puck mis mpoekra u | Cnenudukanud ~ OCHOBHBIX — MHTEP(ErcoB
pazpaboTke JUISt MOJICUCTEM HE MOCTYNWIM K pa3paboTyuKaM B
crenupuKanuu pa3pabaThIBa€MOro | COOTBETCTBUU C rpaukoM padoT
MIPOJIyKTa
Henoonenka pasmepa | Puck nns mpoekra u | Pa3mep cuctembl 3HauMTENbHO MPEBBICHII
pazpabaTbeiBaeMoOit JUISt NEePBOHAYAJIbHYIO OLIEHKY
CUCTEMBI pa3zpabaThIBa€MOTO
MIPOJIyKTa
HenocraTounas Puck st | CASE-cpenctBa,  mpeqHa3sHaueHHBIE LIS
sppexktuBHOCTE CASE- | pazpabaTeiBaeMOro | MOJUICP)KKH ~ MPOEKTa, OKa3aJlnch  MEHee
CPENICTB MPOAYKTa 3¢ (dEeKTUBHBIMHU, YEM 0KHUJAJIOCH
N3menenns B | busnec-puck OcHOBHBIE TEXHOJIOTUU IIOCTPOEHHUS
TEXHOJIOTUU MIPOrPaMMHOM CHCTEMBI 3aMEHSIFOTCSI HOBBIMU
paspabotku [10
[TosiBnenue buznec-puck Ha peiHKE mnOporpaMMHBIX TPOAYKTOB 10
KOHKYPHPYIOILLErO OKOHYaHUS IIPOEKTa MOSIBUJIACH
IIPOrPaMMHOTO KOHKYpHUPYIOIasi IPOrpaMMHasl CHCTEMA
IIPOJTyKTa

VYHOpomieHHO PUCK MOXXHO NOHMMAaTh KaK BEPOSITHOCTh TPOSIBICHHUS KaKUX-ITHOO
HEeONaronpusATHBIX OOCTOSITENbCTB, HETAaTUBHO BIMAIONIMX Ha pEaJU3alMI0 MPOeKTa. Pucku
MOTYT YTPOKaTh MPOEKTY B LIEJIOM, CO3/IaBAEMOMY ITPOTPAMMHOMY MPOAYKTY HIIH OpraHU3aIiy -
pa3paboTurKy. MOXHO BBIICIUTH TPU THUIIA PHCKOB.

1. Pucku st mpoekTa, KOTOpBIE BIMAIOT HA rpaduK padOT WK pecypehl, HEOOXOMMBbIE
IS BBITIOJTHEHHS TIPOEKTA.

2.Puckn g pa3pabaThIBaeMOro  MPOJAYKTA, BIMSIONIME HAa  KauyeCTBO WM
POM3BOAUTEIILHOCTD Pa3padaThIBAEMOr0 MPOrPaMMHOTO TIPOIYKTA.

3. busHec-puCKH, OTHOCSIIMECS K OpPraHnu3alMu-pa3padoTINKy HITH ITOCTABIIUKAM.

KoneyHo, 3THM THIIBI PHCKOB MOTYT IlepecekaTbcsi. Hampumep, ecim ONBITHBIN
IPOTPaMMHUCT MOKHIAET MPOEKT, 3TO OyJeT PUCKOM Ul MpOeKTa (TIOCKOJIBKY 3a1ep’KUBACTCS
CPOK cJja4ydl TOTOBOTO TIPOJYKTa), PUCKOM JUIS NPOAYKTa (TaK KaK HOBBIH HPOTPaMMHCT,
3aMEHMBIIMN YIIEIIIEr0, MOXXET OKa3aThCsl HE CIHMIIKOM OIBITHBIM W CHAENaTh OIIMOKU B
nporpamMme) U OW3HEC-PUCKOM (TIOCKOJIBKY 3ajiepiKKa JAHHOTO MPOEKTa MOXKET HEraTUBHO
NOBJIMATH Ha Oyaymue JejoBble KOHTaKThl MEXIy 3aKa3uMKoOM M OpraHu3alueii-
pa3paboTYUKOM).

Cxema mpoliecca ynpaBieHHs pUCKaMU MOKa3aHa Ha puc. 3.6. DTOT Npolecc COCTOUT M3
YeThIpex CTaIui.

1. Onpenenenne puckoB. OnpenenstoTcs BO3MOXKHBIE PUCKU ISl MPOEKTa, JUIs
pa3pabaTbIBa€MOro MpoJIyKTa U OM3HEC-PUCKH.

2. Amamu3 puckoB. OIleHHBaeTCsl BEPOSITHOCTb M TOCJEO0BATEILHOCTh  MOSIBICHHS
PHUCKOBBIX CUTYaLlUH.

3. [InanupoBanue pucKoB. [IMaHUPYIOTCST MEpPONPHUATHS IO TMPEIOTBPAILEHUIO PUCKOB
WJIM MUHUMHU3ALMU X BO3/IEHCTBUS HA MPOEKT.




4. MonutopuHr puckoB. IlocTosiHHOE O1leHMBaHUE BEPOATHOCTEN PUCKOB U BBIINOJIHEHNE
MEPOIPUIATUH 10 CMATYEHUIO MTOCIIEACTBUM POSBICHUS PUCKOBBIX CUTYyaL[UH.

- AHanwa MOHUTOPKH
PHCKOB PHCKOR
Y

Onpegenemie
DHCKOR

Y Y
CiMcox Criscok MeponpuaTka no OLiBHKH
N TEHLMANBHB NEepPBOCTENEHHbX NDEAOTEPELLEHWE l"-‘." .
DMCKOR PUCKOR PHCKOR o

Pucynox 3.6 - [Ipomecc ymnpaBieHus: puckamu

[Iponecc ympaBneHus puckamu, Kak U Ipyrue IpoIecchl IUIaHUPOBAHMS, SABIISIETCS UTE-
paIlMOHHBIM, BBINIOJHIEMBIM B TEUEHHE BCETO CpoKa peanu3aiuu npoekra. CHaudana pazpada-
TBIBAOTCA IIJIAHBI YIPABJICHUA PHUCKaMHU, 3aTEM IMOCTOSHHO OTCIICKHUBACTCA CUTyallUsA BOKPYT
peanu3anuu Tpoekta. [Ipu mocTyrieHnn HOBOM MH(OpPMANMKA O BO3MOXKHBIX PHCKaX 3aHOBO
IMPOBOAWUTCA aHAJIN3 PUCKOB U INEPBOCTCIICHHOC BHUMAHUC YACIIACTCA HOBBIM PHCKaM. IIo MEpE
IMOCTYIIJICHHUA HOBOU I/IH(i)OpMaHI/II/I TAKXE€ HU3MCHSIOTCS IIJIaHBbI MepOHpI/ISITI/Iﬁ Imo MmnpeaoT-
BpaliCHUIO U CMATUYCHUIO PUCKOB.

PesynmpraTel mpomecca ynpaBleHHs PUCKaMHM JIOKYMEHTHPYIOTCS B BHJAE IUIAHOB
YHpaBJICHUA pHUCKaMU. OHu JOJIKHBI BKITIOYATh OIMUMCAHUE BO3MOXKHBIX IMPOCKTHBIX PHCKOB, UX
aHaJN3 ¥ MePEUCHb MEPOTIPUATHI, HEOOXOTUMBIX ISl YIIPABICHHS PHCKAMH.

OnpenesieHne pucKoB

Onpenenenre puCKOB — IepBasi CTaus Ipolecca yrnpasiaeHus puckamu. Ha stoi cra-
JIMM OMUCBIBAIOTCS PUCKHU, KOTOPbIE MOTYT MPOSIBUTHCS MPU peain3aluy npoekTa. B npunmummne
Ha ATOM CTaJMU HE JTOJDKHA OLEHUBATHCS BEPOSATHOCTH U 3HAYMMOCTh PUCKOB, HO Ha MPAaKTUKE
MaJIOBEpPOSITHbIE PUCKU C HE3HAUUTEIbHBIMU MOCIEICTBUSAMH OOBIYHO OTOPACKIBAIOTCA Cpasy.

Omnpenenenre pUCKOB MOXKET BBIMOJHIATECA B PEKUME KOMAHIHOM paboOThl €
HCIIOJIb30BAHUEM I10IX0/1a "MO3roBOM MTYypM'" JTMOO OCHOBBIBATHCS Ha OIBITE MeHemKepa. [Ipu
OTIpEJICICHUU PUCKOB MOXKET MOMOYb IMPHUBEACHHBIN HIKE CIUCOK BO3MOXHBIX KaTeropuil
PHUCKOB.

1. Texnonoruyeckue pucku. Ilpouctexaror #3 MNPOrpaMMHBIX UM allapaTHBIX
TEXHOJIOTUH, Ha OCHOBE KOTOPBIX pa3pabaThIBAETCs CHCTEMA.

2. Pucku, cBsi3aHHbIe ¢ epcoHaraoM. CBs3aHbI ¢ YWiCHAMH KOMaH]Ibl pa3pab0TUYHKOB.

3. OpranuzanuonHsle pucku. [IporcTekaloT M3 OPraHU3aIMOHHOTO OKPYXEHHS, B
KOTOPOM BBITIOJIHAETCS TIPOEKT.

4. Unctpymentanbuble  pucku. CBsizanbl ¢ ucnoibzyembiMu CASE-cpenctBamu  u
JIPYTMMU CpeJICTBaMU MOIep kKU mporecca coznanus [10.

5. Pucku, cBsi3aHHBIE C CHCTeMHBIMH TpeOoBaHusMU. [IposBistoTCS MpU HM3MEHEHHUH
TpeOOBaHUM, MPEABIBISIEMbIX K pa3pabaTbIBAEMOI CUCTEME.

6. Pucku onennBanus. CBsi3aHbl C OLIEHUBAHUEM XapaKTEPUCTUK MPOTPAMMHOMN CHCTEMBI
U peCcypcoB, HEOOXOAUMBIX IS pean3aliuy MPOeKTa.

B ta6n. 3.5 mpencraBieHbl HEKOTOPBIE TPUMEPHI, OTHOCAIINECS K KaXXI0H U3 OMMCAHHBIX
KaTteropuit puckoB. Pe3ynbpTaToM 3Tamna omnpeneneHusi pUCKOB OyJeT JUIMHHBIN CIIHCOK BO3MOXK-
HBIX PUCKOB, KOTOpPbIE€ MOTYT MOBIUSATH Ha pa3pabaThIBA€Mblil MPOTPAMMHBIN MPOIYKT, MPOEKT
WJIM OpraHu3aluio-pa3paboTanka.

Tabnuma 3.5 - Kateropuu prckos

Kareropus puckos IIpumepsl pruckoB

TexHomoru4yeckue PUCKH baza JAaHHBIX, KOTOpasd HMCIHOJIB3YCTCSA B HpOFpaMMHOﬁ CHUCTCMC,




He o0ecrieunBaeT 00pabOTKy 0KHIAEMOT0 00beMa TPaH3aKIUH.
[IporpaMMHbIE KOMIIOHEHTBI, KOTOPBIE MCIOJIb3YIOTCS IIOBTOPHO,
UMEIOT Je(eKThl, OTPaHMYUBAIOIINE MX (YHKIMOHAIbHBIE BO3-

MOKHOCTH
Puckn, CBSA3aHHBIE c | HeBosmoxkxno  momoOpats  paOOTHHKOB ¢ TpebdyemMbIM
MEPCOHATIOM po(eCCHOHATLHBIM YPOBHEM.

Benymmuii pazpaboTunk 3a00Jes B caMoe KPUTHYECKOE BPEMSI.
HeBo3MoxHO oprann3oBath HEO0X0UMOE O0yUEHHE epcoHaIa

Opranu3aliiOHHBIE PUCKH B opranuzanuu, BeimomnHstomen pazpadotky 110, npousomnuia pe-
opranusanus, B PpE3YyJIbTaTC 4YEro HN3MCHUIIHNCL HNPHUOPHUTCTHI B
YIIPABIECHUH IIPOEKTOM.
@®UHAHCOBBIE 3aTPYJHEHUS B OPraHU3AlVK MPUBEIA K YMEHbIIIE-
HUIO OI0JKETa TPOCKTA

Wuctpymentansable pucku | [Iporpammusnii kox, renepupyemsiii CASE-cpencrBamu, He 3¢-
(dexTuBeH.

CASE-cpenctBa HEBO3MOXXHO HMHTETPUPOBATH C  JIPYTHMHU
CPEJICTBAMU MOIEPKKU POEKTa

Puckn, CBSI3aHHBIC ¢ | U3menenus tpeOoBaHUI MPUBOAAT K 3HAYUTEIbHBIM TOBTOPHBIM
CUCTEMHBIMHU TPEOOBAHUSIMU | TEMHBIMU TpeOOBaHUSMU paboTaM 1O NPOEKTUPOBAHHUIO
CUCTEMBI.

[lepBonauanbHast HeueTkas (QOPMYIMPOBKA TMOIb30BATEIbCKUX
TpeOOBaHUM MpHBeENa K 3HAYUTEIbHBIM U3MEHEHUSIM CHCTEMHBIX
TpeOOBaHUM, MPOSBUBIIMXCA Ha MO3JAHUX CTAAMUSIX pa3pabOTKu

IPOEKTa
Pucku onenuBanus Henoonenku BpeMeHH BBITIOTHEHUS IPOEKTA.

CkopocTh BbIsiBIEHUSI [JeEKTOB B CHUCTEME HIDKE paHee

3arIaHUPOBAHHOM.

Pa3mep cuctembl 3HAYUTENBHO MPEBBIIACT IEPBOHAYAIBHO

paccCUUTaHHBIN

AHaJIN3 PUCKOB

[Ipu aHanmuze Mg KaXA0ro OMNPENEICHHOIO PUCKa IMOJICYUTHIBAETCS BEPOSTHOCTH €ro
MPOSIBJICHUST W yiepO, KOTOpPhIH OH MOKET HaHecTH. He cylmecTByeT NpOCThIX METOJIOB
BBITNOJIHEHUSI aHAJIM3a PUCKOB — B 3HAYUTEIHLHOW MEpEe OH OCHOBAH HAa MHEHUUM M OIBITE
MeHepKepa. MOKHO MPUBECTH CIAEIYIOUIYIO IIKAITy BEPOSITHOCTENH PUCKOB U UX MOCJIEACTBUM.

BepositTHOCTh pucka cuMTaeTcs O4eHb HU3KOMW, €ClIM OHa uMeeT 3HadeHue MeHnee 10%;
HU3KOM, eciau ee 3HaueHue oT 10 mo 25 %; cpemneit npu 3HadyeHusx oT 25 10 50%; BBICOKOIA,
ecnu 3HaueHue kKosebaercs ot 50 10 75%; oueHb BBHICOKOH Mpu 3HaUYCHUIX Ootiee 75%.

Bo3moxHBIN yiep0 OT PUCKOBBIX CUTyallMid MOKHO TMOJpAa3JeNUTh Ha KartacTpoduue-
CKHH, CEpbE3HBIM, TEPIUMBIN U HE3HAYUTEIbHBIN.

Pe3ynbrathl aHanuza pUCKOB JOJDKHBI OBITH NMPEACTABICHBI B BUIE TAaOMUIBI PUCKOB,
YIOPSAOYEHHBIX IO CTEMEHU BO3MOXKHOTrOo yiiepba. B Tabn. 3.6 mpuBeneH yHOpsIOYEHHBIH
CIHUCOK PUCKOB, OMHMCAHHBIX B Ta0m. 3.5; TaM K€ yKa3aHbl BEPOSTHOCTH ITHX PUCKOB. 311€Ch
BEPOSITHOCTH PHUCKOB M CTEMEHb yIiepOda OT HUX yKa3zaHbl MPOU3BOJBHO. Ha mpakTuke ams ux
ompeseneHuss HeoOXoAuMa MoApoOHas MHGopMaIHsS O TpoekTe, TexHoJoruu cozpanus 110,
KOMaH/Ie pa3pabOTYMKOB U O CaMOil OpraHu3alny.

Tabnuma 3.6 - Criucok prUcKOB MOCIe TPOBEACHHS UX aHATH3a

Puck BepositHocts  Crenens ymepba
@UHAHCOBBIE 3aTPYJHEHHMS B OpraHM3auuu npuBenu Kk Huskas Karactpoduueckas
YMEHBIIIEHUIO OIOKeTa MPOoeKTa

HeBo3moxkHO m0/100paTh pabOTHUKOB ¢ TpeOyromuMmcs Bwicokas Karactpoduueckas

npodeccuoHaTbHBIM YPOBHEM
Benymuii paspabotunk 3abosnen B camoe kputhueckoe Cpennsis CepbesHas




BpeMsl

[IporpaMMHbBIE KOMIIOHEHTBI, HCIIOJIb3yeMble MOBTOpHO, CpemHss Cepbesnas
UMEIOT Ae()eKThl, OrpaHMYUBAIOIINE UX (PYHKIMOHAIbHBIC

BO3MOKHOCTH

W3menenust TpeOOBaHMI NPUBOMAT K 3HauMTENbHBIM CpemHss Cepbesnas
MOBTOPHBIM paboTaM 1O MPOEKTUPOBAHUIO CHCTEMBI

B opranmsamuu, BemosHstoniedn  paspaborky 110, Beicokas Cepbesnas

NPOM30ILIA  peopraHu3amus, B  pe3ylbTaTe  Yero

H3MEHWINCH IIPUOPUTETEL B YIIPABICHUH IIPOEKTOM

ba3a paHHBIX, KOTOpas HCHOJb3yeTcs B mporpammHoil CpenHss CepbesHas
cucteMe, He obecneunBaeT o0O0pabOTKY OXKHUIAEMOTO

o0beMa TpaH3aKIul

Henoouenkn BpeMeHY BBIMOJHEHHS TPOCKTA Bricokas CepbesHas
CASE-cpencTBa HEBO3MOXKHO HMHTETPUPOBATH C JAPYrUMU  Brvicokas Tepnumas
CpelICTBaMH TOJIEPIKKHU MTPOEKTa

IlepBoHauanbHas HEYeTKas ¢dopmynupoBka CpenHss Tepnumas

10JIb30BATEIbCKUX TPEOOBAHNI MTPUBENIA K 3HAUUTEIbHBIM
W3MEHEHUSIM CHCTEMHBIX TpeOOBaHM, MPOSBUBIIMXCS Ha
MO3JJHUX CTaIUAX pa3pabOTKU MPOEKTa

HeBo3moxkHO opranusoBaTh HeoOxoaumoe oOyueHue CpenaHss Tepnumas
nepcoHanta

CkopocTtb BbIsIBIEHUS Ae(PEKTOB B cUcTeMe Huke paHee CpenHss Tepnumas
CIJTAHUPOBAHHOM

Pazmep cuctembl 3HAYMTEIBLHO TMPEBBINIACT TEPBOHA- Bbicokas Tepniumas
YaJbHO PACCYUTAHHBIN

[Iporpammusiii kon, renepupyembiii CASE-cpenctBamu, Cpemnsis HesnaunrenbHas
HeahpexTuBeH

KoneuyHo, kak BEpOSTHOCTb PHCKOB, TaK M BO3MOXKHBIM yliepd OT HHUX JOJKHBI
MepecMaTpuBaThCS MPU MOCTYIUIGHUU JOMOJIHUTENbHON MHpOpMalmMu o0 3TUX pHCKax U IO
Mepe pealu3alid MepONpHUsITHH Mo yrnpaBieHHo UMH. [lo3TomMy mo00HbIE TaGIUIBI PUCKOB
JOJIKHBI TIEPEIENIBIBATHCS Ha KaXKJIOM UTEpaliy Mpoliecca YIpaBlIeHUs PUCKaMHU.

[locne mpoBeneHuss aHaidM3a PHUCKOB OIPEAESAIOTCS Hauboyiee 3HAYMMbBIE PUCKH,
KOTOpbIE 3aTeM OTCISKHMBAIOTCS Ha MPOTSHKEHUM BCEro CpOKa BBIMOJIHEHUS IPOEKTA.
Omnpenenenre 3TUX 3HAYUMBIX PUCKOB 3aBUCHUT OT UX BEPOSITHOCTEH U BO3MOKHOTO yiiepOa. B
o0mieM ciyyae BCerja OTCIIEKUBAIOTCA PUCKH C KaTaCTPO(QUUECKUMU TOCIEICTBUAMU, a TaKKe
PHUCKH C CEpbE3HBIM YIIEpOOM, 3HAUEHUE BEPOSITHOCTU KOTOPHIX BBIIIE CPEIHETO.

B HeKoTOpBIX cTaThsIX PEKOMEHAYETCS OIpeAeiuTb U oTcaexuBats "10 BepxHux"
PUCKOB, HO 3TO HE BcerJa oO0OCHOBaHHas pekoMeHialus. KoinmdecTBO pHCKOB, KOTOpBIE
HEO0OXO0IMMO OTCJIEKUBATh, 3aBUCUT OT KOHKPETHOTO MPOEKTa. ITO MOXKET ObITh MATh PUCKOB, a
MOXXET — mSATHaauaTb. HO, KOHEYHO, KOJMYECTBO PHCKOB, IO KOTOPHIM MPOBOJAUTCS
MOHHUTOPHHT, JOJDKHO OBbITh 0003puUMBIM. bBoJblioe KOJIMYECTBO OTCIEKHBAEMBIX PHCKOB
noTpedyeT OrpOMHOTO KOJHuecTBa coOupaemoil uHpopmaumu. W3 coucka pHCKOB,
IIPEJCTaBICHHBIX B Ta0a. 3.6, JUIsI MOHUTOPUHIA CJIEIyeT OTOOpaTh T€ PUCKH, KOTOPbIE MOTYT
IIPUBECTH K KaTacTPO(UUECKUM U CEPbE3HBIM MOCIEICTBUAM JUISl BallIETO MPOEKTa.

[InanupoBaHue pUCKOB

[InaHupoBaHue 3akiOYaeTcss B OMNPEACIICHUM CTPATeTUHU YIPaBICHUS KaXIbIM
3HaYMMbIM PHCKOM, OTOOpAHHBIM JUII MOHUTOPHMHIA IOCJE aHAJIN3a PUCKOB. 3]I€Ch TaKXKe He
CYIIECTBYET OOLIEHPUHATHIX MOJXOJIOB IS pPa3pabOTKM TaKuUX CTpaTeruii — MHOTroe
OCHOBBIBaeTCsl Ha "4yThe" M OMbITE MEHekepa npoekra. B Tabn. 3.7 moka3zaHbl BO3MOXXHBIE
CTpaTeruy yIpaBiIeHUs] OCHOBHBIMH PHCKaMU, IPUBEACHHBIMU B Ta0I. 3.6.

Tabnuua 3.7 - CtpaTeruu yrnpaBJieHUs] pUCKaAMU

| Puck | Crparerus




@®uHaHCOBBIE MTPOOIIEMBI

IToaroroBuTh KpaTkuii JOKYMEHT JUIsl PYKOBOJCTBA OpraHMU3alLlUU,

OpraHu3aluu [IOKA3bIBAIOIIUNA Ba)XHOCTh JAHHOIO IIPOEKTa JUIS JOCTHXKCHUS
(MHAHCOBBIX LIEJIeH OpraHu3aIiu
[Tpo6nemsl IIpenynpenuts 3aka3uMka O NOTEHUHAIBHBIX TPYAHOCTAX U

HEKBaTH(PHUIIMPOBAHHOTO
epcoHasIa

BO3MOJKHOW 3aJIepXKKe IPOEKTa, PAacCMOTPETh BOIPOC O MOKYIKE
KOMIIOHCHTOB CUCTCMBI

bonesnn nepconaina

PeoprannzoBate paboTy KOMaHABI pa3pabOTYMKOB TaKUM 00pazom,
9TOOBI 0053aHHOCTH M paboTa YWIEHOB KOMAaH/BI MEPEKPHIBAIU APYT
Jpyra, BCIEACTBHE ITOTO pa3padOT4YMKu OyayT 3HATH U MOHUMATh
3aJ1a4¥, BHIIOJHIEMbIE TPYTUMHU COTPYTHHUKAMH

JleekTHBIE CUCTCMHBIC
KOMITOHCHTHI

3aMCHUTh IIOTCHIMAJIBHO IIC(bCKTHI)IC CHUCTEMHBIC KOMIIOHCHTBI
IOKYITHBIMH KOMIIOHCHTAMH, 'APaHTUPYIOIIUMHU KAa4YCCTBO pa6OTBI

N3menenus TpeboBaHU

[TombiTaThest  ompenenuth  TpeOoBaHUsS, HaubOoJee  BEPOSTHO
MOJIBEP)KEHHBIC U3MEHEHUSAM; B CTPYKTYpPE CUCTEMBI HE OTOOpaKaTh
JETATHHYI0 HH()OPMAITHIO

Peopranuzanus [loaroroBUTh KpaTKuil JOKYMEHT /I PYKOBOJACTBA KOMIIAHUH,
KOMITaHUH- MOKAa3bIBAIOIUN BaXXHOCTh JIAaHHOTO TIPOEKTa I JIOCTHKEHUS
pa3paboTyuka (hMHAHCOBBIX 1€l KOMITAHUU

Henocrarounas PaccMoTpeTs BO3MOKHOCTD MOKYNKH 00Jiee MPOU3BOIUTENBHOM 0a3bl
MIPOU3BOIUTEIBHOCTh JTAHHBIX

0a3bl JaHHBIX

Henmoouenkn BpeMmenu | PaccMoTperh BONpPOC O TMOKYIIKE CHUCTEMHBIX KOMIIOHEHTOB,
BBITIOJIHEHUS TIPOEKTA HCCIEN0BaTh BO3MOKHOCTh WICITOJIb30BaHUS reHeparopa

MIPOrPaAaMMHOTO KOJIa

Cy1iiecTByeT TpH KaTerOPUU CTPATETHIl yIpaBIeHUS PUCKAMH.

1. Crparerun npegoTBpaiieHus puckoB. CorjgacHO ATUM CTpaTETUsM CJeIyeT MPOBOIUTh
MEPOTIPUATHS, CHIDKAIOIINE BEPOSITHOCTh MPOSBIEHUS PUCKOB. [IpuMepoM MOKET CIyX UTh
CTpaTerusi UCKJIIOUEHUs MOTEHIIUAIBHO 1e(DEKTHBIX KOMIIOHEHTOB, ONIMCaHHast B Ta0i. 3.7.

2. MuHuMu3alMoHHbIe cTpaTerud. HampaBiieHbl Ha yMEHbIIIEHHE BO3MOXKHOTO yiiepOa
oT puckoB. [IpuMepoM cIy UT CTpaTerus yMeHbIICHUs yiiepOa OT OOJE3HU UWICHOB KOMaH bl
pa3paboTUYUKOB (CM. Tadm. 7).

3. [lmanupoBanue "aBapuitHbIX" cuTyaruii. COrJIacHO 3TUM CTpaTeTUsIM HEOO0XOIUMO
UMETh IUJIaH MEPOIPUSTUH, KOTOPBIE CIEAYeT BHIIOJHUTH B CIydae MPOSIBICHUS PUCKOBOM cHU-
Tyauuu. B tabn. 3.7 3T0 cTpaTerusi moBeAeHUs] MpU BO3HUKHOBEHHH (DMHAHCOBBIX MPOOIEM Yy
Opranuszaiuu-pazpadboTuuka.

MOHHMTOPHMHI PHCKOB

MOHUTOPUHT PUCKOB 3aKJIIOYAETCSI B PETYISIPHOM IIE€pPEecdeTe BEPOSTHOCTEH PHUCKOB U
yiiep0a, KOTOpbIii OHM MOTYT HaHecTH. [Ji1 3TOro HeoOXOIMMO MOCTOSIHHO OTCIICKUBATh (haK-
TOPBI, KOTOPbIE BIUSAIOT Ha BEPOATHOCTh PUCKOB U BO3MOXHBIN yiiepO. OTH (aKTOpbl 3aBUCST
OT THIIOB pucKa. B Tabi. § npuBeaeHb! Npu3HaKH, KOTOPBIE TIOMOTAIOT ONIPEACIUTh THIl PUCKA.

Tabnuua 3.8 - [Ipu3Haku puckoB

Tun pucka IIpusHaku

Texnosnornueckue 3afep)KKM B TOCTaBKe OOOpYIOBAaHUS WM HPOTPAMMHBIX CPEICTB

pHUCKH NOAJEpKKU Tpouecca coszganus 110, MHOroumcieHHblE NOKYMEHTH-
pPOBaHHBIE TEXHOJIOTHYECKHE MTPOOIEMBI

Pucku, cBs3annsle c | Hu3koe MopanbHOE COCTOSIHME IEpCOHANa, HATSIHYThIE OTHOILEHUS

MIEPCOHAIOM MEXJly WIEHaMH KOMaHbl pa3pab0TUMKOB, HU3KOE KayeCTBO BBINOJI-
HEHHOM paboThI

OpranuzanvoHHbIE PasroBopel cpenn mnepcoHama O IACCMBHOCTM M HEJOCTATOYHOU

pHUCKHU KOMIIETEHTHOCTH BBICIIETO PYKOBOJICTBA OpraHU3alMH

WHcTpyMeHTaNbHBIE

Hexenanue pa3pa6OT‘-II/IKOB HCIIOJIb30BATh NPOTPpaMMHBIC CPCIACTBA




pUCKHU MOICPKKH, HeonooputenbHble 0T3bIBEI 0 CASE-cpencTBax, 3ampocsl
Ha 00Jiee MOIIIHBIE HHCTPYMEHTAJIbHBIE CPEJICTBA

Pucku, cBs3anHpie c | HeoOXoauMocTh mepecMOTpa MHOTHX CHUCTEMHBIX TpeOOBaHMIA,

CHCTEMHBIMU HEJIOBOJIBCTBO 3aka3unka [10
TpeOOBaHUIMU
Pucku oneHuBanus N3menenust rpaduka paboT, MHOTOYHMCICHHBIC OTYETHI O HAPYIICHHH

rpaduka padbot

MOHHUTOPHUHI PUCKOB JOJDKEH OBITh HENPEPBIBHBIM IPOLIECCOM, OTCIEKHUBAIOIIMM XOJ
BBIIIOJTHEHUSI MEPOIPUATUN IO YIPABICHUIO PUCKAMM, IIPH OTOM KaXIbli OCHOBHOW PHCK
JOJDKEH PACCMAaTPUBATHCS OTICIIBHO.

BapuanTbl HHAUBUAYAJIBHBIX 321aHU I
1. B cooTBeTCTBUM € yKa3aHHOH NpeaMeTHON 00JacThi0 M KiaccoM pa3pabaTbiBaeMoit

MH(OPMALIMOHHON CUCTEMBI pa3padoTaTh HH(POPMALIMOHHYIO CUCTEMY.

Tabnuna 1 — UnauBuayanpHble 3a1aHus

Ne | [IpenmerHas o6aacThb Kiace IC

1 Ckmnan MRP

2 [Ipon3BOICTBEHHOE IPEANIPUATHE ERP

3 ToproBoe npeanpusTre CRM

4 Toprosoe npeanpusitre SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CrpoutenbHOE TpeAnpUsiTHE NC yuera

8 Bricmiee yuebHOe 3aBenieHne NC ynpaBnenus
9 NudpactpykTypa npeanpusiTas CIIITP

10 | AnmapaTtHas HHQPACTPYKTypa NPEATPUSITHS DKCHepTHAs CUCTEMA

2. B cooTBeTcTBUM ¢ yKa3aHHOW NpPEAMETHOW OOJIACTHIO M KJIACCOM pa3padaThIBAEMOi
WH(POPMAIIMOHHOM CUCTEMBI pa3paboTaTh CTPATETHIO YIIPABJICHUS TIPOCKTOM.

2.1. IT-MeHeDKMEHT NMPUKIIaIHON MHGOPMAIIMOHHOK cucTeMbl kiacca CRM

2.2. IT-meHeDKMEHT — mpukiagHodi  umHpopmarmoHHo  cuctembl  «llocTaBmuku
TPEIIPUITHSI»

2.3. IT-MeHeDKMEHT TPHUKIAAHOW HH(POPMAIMOHHOM CHUCTEMBI Y4eTa MPOTPaMMHBIX
CPEACTB MPEIIPHUSATHS

2.4. IT-MeHeDKMEHT NMPUKIIATHON MH(POPMAITMOHHON CUCTEMBI TECTHPOBAHUS 3HAHUIT

2.5. IT-MeHeKMEHT TPHUKIATHOW WH(GOPMAIMOHHON CHCTEMBI y4eTa YCIIeBAEMOCTH
CTY/ICHTOB

2.6. IT-MeHeIKMEHT NPUKIAIHON HHPOPMAIIMOHHOM cUCTEMBI «BBITYCKHUK BYy3a»

2.7. IT-MeHeKMEHT MPUKIATHON MPOrpaMMBI ydeTa pecypcoB i MH(DOPMALMOHHON
cuctembl kinacca MRP

2.8. IT-MeHeUKMEHT NpUKIaTHOW MHPOPMALMOHHOM cucTeMbl «CaHaTOPHO-KYpOpPTHas
JeSITENIEHOCTHY

2.9. IT-MeHe[pKMEHT — MpUKIagHOW  MH(OpManMoHHOW  cucteMbl  «Perucrparypa
MTOJIUKITUHUKI

2.10. IT-MeHeKMEHT TOpUKIagHOW HHPOpMaLMOHHOM cucTeMbl «KoMIbIOTEpHBIN
Mara3uH»




6. YAEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCLUILINHDBI

6.1. IlepevyeHb OCHOBHOIi U 1I0NMOJIHUTEILHOM JUTEPATYPbI, HEOOXOIUMOI 11
OCBOCHMS JHCIUIIITHHBI

6.1.1. [lepeyeHb OCHOBHO¥ JTUTEPATYPHI

1. Mutnna O.A. Metoasl U CpelcTBa MPOEKTUPOBaHHUS WH(POPMAIMOHHBIX CHUCTEM U
TEXHOJIOTUH [DIeKTpoHHBIN pecype]: kypce sekmwit/ O.A. MutnHa. — DJIEKTPOH.TEKCTOBBIC
naHHble. — M.: MocKkoBcKasi rocy1apcTBEHHas akaJeMHsl BOJHOro TpaHcmnopra, 2016. — 75 C..
— Pexxum gocryna: http://www.iprbookshop.ru/65666.html.

2. bypxoB A.B. IlpoextupoBanue WHPOpManHOHHBIX cucTteM B Microsoft SQL Server
2008 u VisualStudio 2008 [Onextponssiii pecypc]/ A.B. BypkoB. — DIeKTpOH.TEKCTOBBIE
nanable. — M.: UnTepueT-YHusepcuter Mupopmanronnsix Texnonoruit (MHTYUT), 2016. —
310 c. — 2227-8397. — Pexum mocryna: http://www.iprbookshop.ru/52166.html.

6.1.2. [lepeyeHb AOMOJTHUTETbHOM JINTEPATYPHI

1. TonoBunpina M.B. IlpoexkTupoBaHue paguO3JIEKTPOHHBIX CPEJICTB Ha OCHOBE
COBPEMEHHBIX MH(POPMAIIMOHHBIX TeXHOJIOTUH [DnekTpoHHbId pecypc] / M.B. T'onoBuipina. —
DIIEKTPOH.TEKCTOBBIE JTAHHBIE. — Mockaa, Capatos: HHTepHeT-yHUBEPCUTET
nHpopmanmoHHbIX TexHonoruii (MHTYUT), By3oBckoe obpa3oBanue, 2017. — 504 ¢. — 978-
5-4487-0090-3. — Pexum moctyna: http:// www.iprbookshop.ru/67375.html.

2. AutoHoB, B.®. Metoabl u cpeicTBa MPOSKTHPOBAHUS HH(POPMAIMOHHBIX CHCTEM:
yuebHOoe mocobue / B.®. AntonoB, A.A. MockButun; ®enepanbHoe TroCyIapcTBEHHOE
ABTOHOMHOE 00pa30BaTEIbHOE YUPEXKIACHUE BBICHIETO TPO(GECCHOHATLHOTO 00pa30oBaHUs
«CeBepo-KaBkaszckuii penepanbHbiii yHuBepcuter». - CraBponons: CKDOY, 2016. - 342 c.; To
xe [Dnexrponnsii pecype]. - URL: http://biblioclub.ru/index.php?page=book&id=458663.

6.2. [lepeyeHb y4eOHO-METOAHYECKOT0 00eCeYeHUsI CAMOCTOATEIbHON padoThl
o0yyaromuxcs 1Mo JMCHUIJINHE

1. MeTO,[[I/ILIeCKI/Ie YKa3aHusg I10 BBIIIOJHCHUIO Ha60paTOpHBIX pa60T 10 AUCLHHIIIIMHC
«OCHOBEI HpO@KTHOI;'I JCATCIIbHOCTH))

2. MeTO,[[I/ILIeCKI/Ie PEKOMCHAAIUN i1 CTYACHTOB II0 OpraHu3aluu CaMOCTOSATEIIbHOM
pa6OTBI 10 AUCHUIIIIMHE «OCHOBBI HpOGKTHOﬁ JACATCIIBHOCTH

6.3. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOW CeTH
HNHuTepHeT, HEOOXOAMMBIX /151 OCBOEHUS TUCHUTLIUHBI

1. YuuBepcuterckas 6ubnuoreka online. http://www.biblioclub.ru.

2. OBC «IPRbooks». http://www.iprbookshop.ru.

3. Dnextponnas oubnuorexka CKDY.. http://catalog.ncstu.ru.

4. TocynapctBeHHasi myOnuuHas Hay4dHO- TexHuueckas Oubnmoreka Poccum. (I'TIHTB
Poccun). www.gpntb.ru.


http://www.iprbookshop.ru/52166.html
http://biblioclub.ru/index.php?page=book&id=458663
http://www.biblioclub.ru/
http://www.gpntb.ru/

IIpuioxenue A
TEXHUYECKOE 3AJIAHUE

Ha pa3pabotky C «Cucrtemay

OO6uue cBeaeHus

1.1. HaumeHoBaHKE CHCTEMBI

Ananmutrueckast nHpopMaoHHas cucrema «Crucremay.

2.1. HaznaueHue M 1eN CO3JJaHUSI CUCTEMBI

Cucrema «Cucremay npenHazHaueHa Jisi HHPOPMALMOHHOTO O0ECIeYeHHs MPOLECCOB,
KOTOpBIE TIPOWCXOJAT Ha Kadeape CBA3aHHBIX C y4eOHO-METOAWYECKOH, HaydHOM,
0OLIECTBEHHOM, OPraHN3allMOHHO-METOINYECKON U BOCIIUTATEIbHON pabOTOM.

XapakTepuctiuka 00beKTOB HH(OpMaTU3alun

3.1. Kparkoe onucanue paboTsl kadeapsl

K ocHOBHBIM HampaBiieHUsIM pabOTHI KadeIpbl OTHOCSATCS:

- YueOHO-MeToIn4ecKas pabora;

- Hayunas paborta;

- Opranu3aiioHHO-MeToAndecKas padoTa;

- PaboTa co cTyaeHTaMu 3a0UYHUKAMU;

- O6mecTBeHHas padoTa;

- BocniutaTenpHas padoTa.

3.2. Onucanue 00beKTOB HHGOPMATH3AITUN

K ocHOBHBIM 00beKTaM UHPOPMATU3AIUH CUCTEMbI OTHOCSITCS:
Kadenpa

- HaumenoBanue kadeapol

- DakynbTeT, K KOTOPOMY OTHOCHUTCS Kadeapa

- Be6-caiiT xadenpsr

- 3aBenyromuii kadeapoun

3.2.1. YuebHO-MeTOqMYecKas paboTa

[Tnan yue6HO-MeTOIMUeCKOr paboThl Kadeapbl
- YyeOHsblii roJ

- 3aBeayronuii kKageapoi, COCTaBUBIIUHI TUTaH
- Kadempa

Tema 151 yaeOHO-METOAMUECKOM pabOThI

- Ha3zpanus pabot

- CpoKH UCIIOJIHEHUS

- OTBETCTBEHHBIE 32 BBIIIOJIHEHUE TEMBI

TpeboBanus k HH(POPMAIIMOHHON cUcTEME

4.1. ba3oBble MpUHIUIBI pa3pabOTKH MOJACHCTEM

IIpu npoekTHpoBaHUM U pa3pabOTKE MOJICUCTEM JOJDKHBI MCIOJIB30BAThCS CIEAYIOIINE
0a30Bble MPUHIUIIBL:

- Uckmouenue n1yonupoBaHus BBOJa MHPOPMALIMU U TIOBBIIIEHHE €€ JOCTOBEPHOCTH, 3a
CUEeT OTOXAECTBJIEHHUS paHee BBEJICHHON HH(popMalnu;

Cucrema AOJIKHA YAOBJICTBOPATH CICAYIOIIUM TpC6OBaHI/IHMZ
- Ilonp30BaTeNbCKUI I/IHTCp(I)CI\/'IC CUCTEMBI OOJIDKCH OBITh C(I)OpMHpOBaH B COOTBCTCTBHU
C HaBbIKaMH U HpO(I)I/IJ'ICM HOHBSOBaTeHeﬁ;



Cucrema JOKHA COAEPIKATh:
- CpeacrBa noucka HHGOpPMALIH;

Bbi6op mpuKIaAHOTO TPOTrPaMMHOTO OOECTIEYEHHS CHUCTEMBI JIOJDKEH YIOBJIETBOPSTH
CJIEIYIOLUM KPUTEPHUSM:
- NaTerpanus ¢ 6a3aMu TaHHBIX, TOIEpKUBAOIUX Web-TexHomoruu;

4.2. TpeOoBaHUs K apXUTEKTYPE CUCTEMBI.
Apxutektypa cuctembl «Cuctema» SBISETCS TPEX3BEHHOH. B kauecTBe KIMEHTCKOIO
MIPUJIOKEHUSI BBICTYIIACT CTaHIapTHBIN BeO-Opaysep.

4.3. TpeboBanus k ciocod6aM U CpeicTBaM CBSI3U 111 UH(POPMALIMOHHOTO OOMEHa MEKTY
KOMITOHEHTaMH (Mo tysiMu) CUCTEMBI

[ToncucremMbl OMKHBI B3aUMOJEHCTBOBATh B NPEAENIAX €AUHOM KOMIIBIOTEPHOM CETH
(Uutepuer/UHTpaneT), B KOTOPOU MPOUCXOIUT BeECh 00OMEH HH(pOopMaLue.

4.4. TpeboBaHHS K XapaKTEPUCTUKAM B3aUMOCBS3EH CUCTEMBI CO CMEKHBIMU CUCTEMaMU
CMexXHBIMA cHCTeMaMHu il MHpOpManuoHHOW cucTeMbl «CHcTeMay SBISIOTCS:
«Cucremaly,

4.5. TpeboBaHus Kk pexxruMaM (PyHKIITMOHUPOBAHUS I1OJICUCTEMbI
PazpabareiBaemasi cuctema MoJDKHA (QYHKIIMOHUpPOBaTh 24 yaca B CyTkH, 365 nHeil B
rojuy...

4.6. TpeboBaHMS K TIOJIB30BATEISIM

Cucrema noapa3syMeBaeT 4eThIpe TUIIA MOJIb30BATENS:

- COTpyIHUK — UMEET JOCTYI K MPOCMOTPY OOLIMX JAaHHBIX MO CBOeH Kadenpe, a Takxke
K IPOCMOTPY U PEIAKTUPOBAHUIO JIUYHBIX TAHHBIX, IMEET BO3MOKHOCTb

4.7. TpeboBaHMs MO SPrOHOMHUKE U TEXHHYECKOHN ICTETUKE

OcHOBHBIMU TpPeOOBaHUSIMH IO 3PrOHOMHUKE M TEXHUYECKOW OSCTETHKE SBISETCS
a/IeKBaTHOCTh BPEMEHHU PEaKIMU MOJyJIeH CHUCTEMBbI Ha CII0)KHOCTb 3alpoca IMOJIb30BaTeNs K
0a3aM JaHHBIX:

- [Ipu BBINOJMHEHUH CTaHJAPTHBIX 3alPOCOB I0JIb30BATENb AOJDKEH paboTaTh C CHCTEMOM
B PEAIbHOM pEXUME BPEMEHU;

4.8. TpeOoBaHHs K YHCICHHOCTH W KBaJIH(HUKAIMU NEPCOHATA CHCTEMBI U PEXHUMY €ro
paboTHI.
KBanudukanus nepconasna, HopsI0K €ro MoJAroTOBKH U KOHTPOJIb 3HAHUH U HABBIKOB.

4.9. TpeboBaHus K 3auTe UH(GOPMALMK OT HECAHKLIMOHUPOBAHHOI'O JOCTYIIA.

PazpabaTbiBaemast cuctemMa J0JDKHA oONajgaTh CIEHUAIN3UPOBAHHOM I0/CHCTEMO
pasrpaHMueHHsl JOCTyNa K HWH(POPMALMOHHBIM pecypcaM, (DYHKIMOHUpYOLIEH Ha OCHOBE
CHCTEMBI II0JIb30BaTENEN U MOJIb30BATENIBCKUX TPYIIIL.

4.10. TpeboBanust kK 0OMeHY TaHHBIMHU
- OOMeH [aHHBIMH JIOJDKEH TMPOMCXOMUTh 1o cetd B cpexe Intranet/Internet c
noiepkkoit mporokosia TCP/IP;

4.11. TpeGoBaHMsI K BHEIIHEH cpesie CUCTEMBI
Cepsep 0a3 JaHHBIX WU CEpBEP NPUIOKEHUH TOJHDKEH 00eCcTIeYnBaTh:



4.12. TpeboBaHMsI K XpaHEHUIO JAHHBIX
basa nannbix «CrucreMay» 10JKHA COJIEPKATh CIEAYIOLINE JaHHBIE:
- JlaHHBIC O MIAaHUPOBAHUH YI€OHO-METOAMUECKON pabOTHI;

4.13. TpeboBaHUs K OTJEIBHBIM TOJICUCTEMAM

4.13.1. YuebHO-MeTOMUecKas paboTa

OyHKIMYU 3aBeayromero kadeapoi

- Co3pganue miuaHa y4eOHO-METOIUYECKON pabOThl Ha y4EOHBINH CEeMECTp, 3aloJIHEHHUS,
pEeaKTUPOBAHUS U yIaJCHHUS JaHHBIX TUIaHa,

CocraB u coneprkanue padbot 1o co3aanuio CucTeMbl
Pazpaborate moaens BJI, mo3Bosstonyo XpaHuTh U 00padaThIBaTh BCE HEOOXOAUMBIE. ..

[Ipuemo-cnarounsie ucnbiTanuss CUCTEMBI
[Tocne 3aBepienust Bcex padboT Mo pazpaboTke KOMIOHEHTOB, HACTPOUKE MOJACUCTEM U

Brecenune KOpPpPEeKTUPOBOK B MPOTPaMMHBIA TMPOIYKT, CBS3aHHBIX C OIIMOKaMU B
Cucreme
Bce ommbku, koTopsie OyayT BBISIBICHBI B padoTe CHUCTEMBI B TEUSHUH 12 MeCsIeB

TectupoBanue
[Tepen cmaueit Monyneit 1 KomnoneHT 3aka3umKy Ui BBISIBJICHUST BO3MOKHBIX COOEB B
pabore

[Topsnok koHTpoJIst U TpreMKH CHCTEMBI

Jlyis mpoBepKH BBIMOJTHEHUS 3aJaHHbIX (yHKIMH CHUCTEMBI, ONpeAeseHHs] U MPOBEPKU
COOTBETCTBUSI TpeOoBaHUSIM T3 KOJWYECTBEHHBIX U (MJIM) KAueCTBEHHBIX XapaKTEPUCTHK
Cucrembl, BBISIBJICHUS M YCTPAaHEHUSI HEJIOCTATKOB B JCUCTBUAX CHCTEMBI U B pa3paOOTaHHOMN
JOKYMEHTAI[MH, MOATAIHOIO KOHTPOJISI HaJ XOJOM pPa3pabOTKH JOJIKHBI OBITH IPOBEICHBI
CJIEYIOIIKE BUJIbI UCIIBITAHUM:

- [IpenBapurenbHble;

[Iporemypsl TECTHPOBAHUS U KOHTPOJIS KayecTBa

[Ipn mpoBeleHUU MCIBITAHWA JOJDKHBI HCIIOJIB30BATHCS CIICAYIONIUE THITBI HPOIEAYD
TECTUPOBAHUS U KOHTPOJIS KayeCcTRa:

- pyHKIHOHATBHOE  TecTUpoBaHue -  TectupoBanue I[IO Ha  cooTBercTBHE
(GYHKIMOHATBHBIM CHIEU(UKALINAM;

O6uue TpeboBaHus K MpUeMKe paboT
Cpoku M MecTo MPUEMKHU, TOPSAOK MPUEMKU pabOT OMPENENIIOTCS B COOTBETCTBUU C
HacTosmmM T3.

TpeboBanus K TOKYMEHTUPOBAHUIO

12.1. TpeGoBaHus K NPOEKTHOM JOKYMEHTAIH

CoctaB M KOMIUIEKTHOCTh IPOEKTHOM JOKYMEHTaluu JOJDKHA COOTBETCTBOBATh
tpeboBanusm ['OCT 34.201-89.

[lepeuenp JOKyMEHTALMHM 110 CO3/IaHUIO CUCTEMBI BKIIIOYACT:

- Onucanne nHPpopMamoHHoTo obecnieueHus cucremsl (I15);
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