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BBEJIEHUE

B Merogmueckux — yKazaHHSX ~ COAEPXKATCS  MaTepuaibl, HEOOXOAWMBIC IS
CaMOCTOSITENIbHOW TOATOTOBKU CTYJICHTOB K BBIMOJHEHHUIO JabopaTOpHBIX paboT. B omucanue
7a00paTOpHBIX padOT BKIIOYEHBI IeJdb pPaOOTHI, TOPSIIOK €€ BBIMONHEHHS, PacCMOTPEHBI
TEOpPETUYECKHE BOMNPOCHI, CBSI3aHHbIE C peaJn3alldeil IOCTaBICHHBIX 3aJad, MpUBEICHA
HeoOXoauMast TUTeparypa.

Metoanyecke yKazaHUs MOCBSIIEHBI Kypcy «VH)XeHepHble KEeHChI: OT MPaKTHYECKUX
3aJad K WHHOBAIMOHHBIM PEHICHUSAMY. YTIPABIATH JIIOJBMH CJIOXHO. YTPABISAThH JIIOIBMH
3¢ (PEKTUBHO — HEUMOBEPHO CJIOKHO. I[loaTOMy MBI H300peTaeM | CMEIIMBaeM pa3HbIe
MPAKTHKH, aJTOPUTMBl W TEXHOJOTHH KOHTPOJS, OIEHKH pe3yibTaToB Tpynaa. Ilepexommm
OT YCTapeBUIMX METOJIUK K HOBBIM, CTapaeMcsi Y4eCTb BCE€ HIOAQHCHI U PUCKH, TPaTUM BpeMs
Y pecypchl Ha TUTAHUPOBAHUE BMECTO paOOTHI IO HAKATAHHOM.

W3 MHOXecTBa METOAOJIOTUI HyKHa OJlHA ONTHMajbHas U HACTPOCHHAs JIMYHO IO HAc
u Ham mpoekT. OIHO JeNo BBHIMONHATH IMAOJOHHBIC 3a7add CTPOTO TI0 CKPUIITAM W3 KHUTH,
Jpyroe — MeETOJOM MpoO M OMMOOK BbIpadaThIBaTh CBOM CIIELUAIbHBIE MHCTPYMEHTHI IS
ydera npuoputeToB koMnanuu. [loatomy npoextHsiit MmenexmenT (PM), To ecth MeTo00TUS
yIpaBJIeHUs] KOMIIAHUEH C JleleHueM Bceil paboThl Ha MPOEKThl, CTAHOBUTCS MOMYJISPHBIM
BO BCEX OTPACIISX.

MHorue KOMIIaHHU TOJIBKO ceilyac MepexosT OT Kiaccuyeckoi (oTpaboTaHHas, 4acTo
OIOpOKpaTH4YeCKasi  CXeMa) K MPOEKTHOM (Kakaasi — 3ajada  OTACIBHO,  JIeJICTMPOBAHUE
OTBETCTBEHHOCTH) MOJIEH yIpaBiaeHust. OO MEHEPKMEHT JJIs IPEeIIPUHIUMATEINS CBOJUIICS
K TOMy, 4YTO €CThb PYKOBOJHUTEIb U UCIIOJHUTENb 3aJauyd. JIMCIMIUIMHA B3aUMOJCHCTBUS
3aBHCeNa OT TOro, Kak MponucaHo B mabsoHe. [11a6noH e OblT BOUT B pa3yMbl BCEX OJAMHAKOBO
aet atak 20-30 Hazaa. TosnbKo 3TOT 11a0JIOH YK€ HE IPUMEHHUTH K HOBBIM YCIIOBUSIMU MHUPOBOIO
pBIHKA.

HcTopryeckn Bce HAYaJIOCh C TOTO, YTO B TIEpHOJ] iepecTpoiiku 90-X TOIOB cama JIOTHKA
BelicHUsl Ou3Heca Obla HapyllleHa HACTOJIBKO, YTO IOMBITKM HOCTPOMTH HOBYIO padbouyro
KOHIICTIITUIO YTIPABJICHUSI B MIJUICHUYM CO3JAJIM TEPMUH «KOMITAaHHSI-OHOTHEBKaY. KoHnenmmun
TaKUX KOMIAHMHA MPOBEPSUTUCh HAa MPOYHOCTh U TOJNBKO ojHAa M3 10 komMmaHuii cyliecTBoBaia
6onpmie momyroga B 2000-x. IlapamienbHO OCTaBaJuCh MHOTOJIETHHE —MPEANPUSATHS,
KapJIMHAJILHO MEHSSICh KaXK/Able JIEeT 5 YTOObI BBKUTh B MIEPHOJ] IEPEMEH.

B 2010-x nHopManMOHHBINA B3pbIB UHTEPHETA ClEJall JOCTYIHOW BCIO Pa3pO3HEHHYIO
6a3y HapaOOTOK €BpOIEHCKOro M aMepuKaHCKOro OusHeca. M3 TOHH moje3HOH u MyCOpHOH
UHPOPMALIUU BPOAE «YTO TAKOE YNpaBICHUE MPOCKTAMU U COBPEMEHHBI MEHEIKMEHT, «KaK
pacmnpenenatb  OO0S3aHHOCTH,  MPABWIBHO  MpEAyraablBaTh W COKpamiaTb  PHCKU»
NpeANpPUHAMATENIM 70 CHX TIOp BBIOMPAIOT KPYNHIBl 3HAHWA, NPUMEHHUMBIX HMEHHO
B UX KOMIIAHUSIX.

Ceityac MBI CIIeIMM B HOBOCTSIX KaK NMPHOBLUIBHBIE KOPIOPALMU PACTyT W pacHaiaroTcs
Ha TMOJpa3ieTICHHs], TOKYIAIOTCS U MEPEKUBAIOT CTPYKTYpPHBIE CIUSHUS. 3a KOKIBIM aKTOM
KYTUTH-TIPOJI’KU OTJIeIa KPOETCSI CIIOKHASI CETh MPOEKTOB (TaKEThI, IPUIIOKEHUS, PACIIPECHUS
Ui Opay3epoB), CBSA3aHHBIX M0 pa3HbIM KpuTepusiM. Korja MEHSIOTCS KpPUTEPHH, MEHSETCs
JICJIEHHUE MPOEKTOB Ha rpynmnbl. VIMEHHO M3MeHeHHe TpyNmupoBKH U cooOuiaroT Ham B CMU.
BayTpu e KxoMmaHuu nMpoJoiikaroT paboTaTh, a MPOEKTHI BEAYTCS HEMPEPHIBHO.

IT project management (PM)— »5T0 mucuMIUiiHa, YTO OOBEIUHSIET NPOLETYPHI,
MPUHILIUIIBI ¥ TIOJIUTUKY BeJeHus On3Heca. OHa pyKOBOJIUT MPOEKTOM OT pa3paOOTKH KOHIICTILUN
710 3aBEPIICHHS MTPOCKTA.

OO6muit  (QyHKUMOHANBHBIN) ¥ MPOEKTHBIA MEHEKMEHT OTIMYaeTcsd TeM, 4YTO
(YHKIIMOHATBHBIA MEHEIPKMEHT cTtabuieH. Ero menb: momjaepkath U MPUYMHOKUTH KauCTBO U
3¢ (}eKTUBHOCT, MpPOTpaMMHOrO MpoAykTa. EcTh oTpaboranHbli 11a0J0H, OH paboTaer
1OCTOSHHO. [IpOEKTHBI MEHEHKMEHT U3MEHYHB. LeJh IpOeKTHOTO MEHEKMEHTA: JOCTUTHYTh
pe3ylnbTaTa Jt000i 11eHO#, yunuThiBas, uTo ecTh deadline.



[IpuunHOil mepexona oOT o0IIEro MeHe[KMeHTa K PM  wamie npyrux CTaHOBHTCS
HAJe)KHOCTh — BMECTO OTHOCHUTEIBHOW aOCTPaKTHOM MEpPCHEeKTUBBI K MpeacKa3zyeMbIM
pe3ynbTaram.

MexnyHapoanas  Accoumanus — Ynopasnenuss  Ilpoexkramu  (IPMA)  mposena
UCCIIEJOBAHKE, II0 pe3yjibTaTaM KOTOPOIO HOBBIM IMOAXOJ COKOHOMHUT BaMm okosio 20-30%
Bpemenn u 15-20% pecypcos.

Yem ormnmuarorcss MHpopmanmonnsie TexHomoruu ot apyrux otpacneit? Cyas mo UT-
(dbopymam, 3aBHUCHMOCTBIO MPOrPaMMHUCTOB OT raj)K€TOB, JOPOTOr0 Chipa U BO3MOXHOCTHU
noexate Ha bamu. BupryanbHOCTBIO Bcell palOThl U €€ pe3yabTaToB, HEBO3MO>KHOCTBIO
WCIIOJIb30BAaHUsl TPOrpaMMbl 0e3 JJeKTpuyecTBa BTopoAe. BaxHocThio s  Oyaymmx
IOKOJICHUH BCEX HAYYHBIX JOCTH)KEHHH, YTO BO3MOXKHBI TOJBKO Onarojapsi KOMIbIOTEPHBIM
WHHOBAIHUSIM.

B crpoutenscTBe pe3ynbTarT CTaTUYHBIN, B IPOLYKTOBOW MHAYCTPUM — HCYEPIIAEMBIH,
a MporpamMMmbl U BUPTYyajabHbIH MUP — OECKOHEUHBIN JUHAMHYHBIM pecypc, 3aBUCAIIUN TOJIBKO
OT HAJIM4Msl MHCTPYMEHTa JocTymna (rajxera u cetd). IloaTomy pa3paboTka KOMIBIOTEPHBIX
TEXHOJIOTHH 00s13aHa ObITh MPOyMaHHON U MPaBUIbLHONW N3HAYAIIBHO.

Vnpasienne MT-npoekramMu BKJIIOYaeT B ceOs KypUpYIOUIME 3a7add [0 YCTAaHOBKE
000pyIOBaHUS W MOACPHM3AIMU CETH, pa3pabOTKe MPOrpaMMHOTO OOECIeYEHUs, CO3AaHHI0
BUPTYaJIbHON Cpezbl M 00JauHBIM BBIUMCIICHUSM, CUCTEMaM YIIpaBJICHUs IAaHHBIMH U OM3HEC-
aHaJIUTHKE, BHepeHue apyrux UT-ycmyr.

B IT npoekTHBIN MEHEIKMEHT MOXKET UJITU IO TPEM KU3HEHHBIM LIUKJIAM IIPOEKTA!

1. IIporuno3upyemerii, oHxe waterfall. Tpagummonnsii  moaxon, naxe B2010-x
IPUMEHSAETCS Ha MOPSAAOK yalle Apyrux. [loaTanHbii IMHERHBINA alrOpUTM.

2. Urepaunonnbii. COBpeMEHHBIN MOAXO0Jl, B KOTOPOM pacHiMpeHue (pyHKIHOHaIa
pa3pabaTbiBAEMOr0 MPOrpPaMMHOIO OOECIEYeHHs C KaXJbIM HOBBIM BBIIYCKOM B paMKax
IIPOEKTA.

3. AnanTuBsblil. Agile, Scrum u apyrue Metozsl. Llean koMnaHuM U cTpaTerust pa3BuTHs
MOKET MEHATBHCS HE3aBUCUMO OT ITEPBOHAYAIBHOIO IIJIAHA.

1. HEJIb U 3AJTAYU U3YYEHUA JUCHUTIJIMHBI

Henbto ocBoeHuss nucuuIuinHbl «MH)XXEHEepHbIE KEWChl: OT MPaKTUYECKUX 3a1ad K
MHHOBAIIMOHHBIM  pellleHusIM»  sABNseTcs  (GopMHpoBaHHE Habopa NpodecCHOoHaNTbHBIX
KOMITeTeHIN OakanaBpa 1o HampasieHuto moarotoBku 09.03.02 «MHpOpMaMOHHBIE CHCTEMBI
U TEXHOJOTMW» JUIs pelleHHs] NPHUKIAJHBIX 3aJad B paMKaX HampaBJIeHHOCTH (Ipoduiis)
«MH(bOpMaIIIOHHBIE CHCTEMBI i TEXHOJIOTHUI.

3amauyM  OCBOEHHUS  JUCUUIUIMHBL:  W3Y4EHHE  METOAOJOTMM  IPOEKTUPOBAHHUSA
MHHOBAIIMOHHBIX pEIICHUH, MOJYyYEeHHE HABHIKOB NPUMEHEHUS MHHOBALMOHHBIX IPAKTHK B
00J1aCTH UHKEHEPHBIX PELICHNH MPaKTUYECKUX 33aa4 NpoPecCHOHaIbHOMN e TeTbHOCTH.

2. OBOPYJIOBAHUE U MATEPHAJIbBI

Anpt Pabouas cranims 10
Anpt Pabouas cranmums K
AnpT «CepBep»
[Taket oducHBIX porpamm - P7-Oduc
AnapaTHble CpeJCTBa: IEPCOHAIBHBIA KOMIIBIOTED;
[Iporpammusbie cpenctBa AnbT Pabouas cranuus 10, AnsT Pabouas cranuus K, AnbT
«CepBep», [laker opucHbIX mporpamm - P7-Oduc.

VYueOnblii kiacc ocHameH [IBM-coBMecTHMBIMH KOMIBbIOTEpaMHU, OOBEIUHEHHBIMH B
JIOKAIIbHYIO0 ceTh. JIoKallbHas ceTh Y4eOHOTo Kilacca MMEeT IMOCTOSTHHBIN JoCTyn K cetu Internet
1Mo BbIACNEHHON nuHUH. [ mpoBeneHUs 1abOpaTOPHBIX pabOT HEOOXOIUMO CIEAyIOIIee
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OporpaMMHOE OOecIieueHue: onepalnnoHHas cucreMa AnbT Pabovast craHIus, makeT o(pUCHBIX
nporpamMm P7-Oduc

3. YKA3AHMS 1O TEXHUKE BE3OITACHOCTH

[lepen wnawamom paboOTHI clieAyeT YOETUThCS B HCIPABHOCTH AIIEKTPOMPOBOJIKH,
BBIKJIFOYATEJIeH, MTENCeIbHBIX PO3ETOK, NMPH MOMOIIM KOTOPBIX 000pYy/IOBaHME BKIIOYAECTCA B
CeTh, HAIMYUH 3a3€MJICHUS KOMITBIOTEPA, €r0 pab0TOCTIOCOOHOCTH.

JUiss CHMKEHUS WU TPeNOTBpAIlleHUs] BIMSHHUA OINACHBIX M BPEAHBIX (PAKTOPOB
HEOO0X0AUMO COONIOAaTh CaHUTApHBIE TpaBWIIA M HOPMBI, TUTHEHUYECKHE TpeOOBaHHSA K
HePCOHATBHBIM JIEKTPOHHO-BBIYUCIUTENEHBIM MAIIHHAM.

Bo wu3bexaHwe TMOBpeXACHUS W3OJSIMH TPOBOJAOB W BO3HUKHOBEHHUS KOPOTKHX
3aMbIKaHUW HE pa3pelaeTcs: BellaTh YTO-TU00 Ha MPOBOJA, 3aKPALIMBATh U OEIUTH LIHYpPHI U
MPOBOJIA, 3aKJIAABIBATh MPOBOJA M IIHYPHI 332 Ta30BbIE€ W BOAOMPOBOIHBIE TPYOHI, 3a Oartapen
OTONMTENBHOM CHUCTEMBI, BBIACPTUBAThH INTENCENbHYIO BMJIKY M3 PO3CTKH 3a IIHYp, YCHIINE
JIOJKHO OBITH MPHIIOKEHO K KOPITYCY BHIIKH.

JUisl MCKITFOUEHUS] MOPaXKEHUS AIIEKTPUUYECKUM TOKOM 3allpellaeTcsi: 4yacTo BKIIOYATh U
BBIKJIIOYATh KOMITBIOTEp 0€3 HeoOXOAMMOCTH, MPUKACAThCS K AKPaHy M K TBUILHOW CTOpPOHE
OJIOKOB KOMIIbIOTEpa, paboTaTh HAa CPEACTBAX BBIYMCIMTEIBHON TEXHUKM U TepudepuitHOM
00OpYJIOBaHUM MOKPBIMH pyKaMH, padoTaTh Ha CPEICTBaX BBIYUCIUTEIBHONW TEXHHKH U
nepudepuitHoM 00OpPYJOBAHMHU, HMMEIOUIMX HAPYLIEHUs LEIOCTHOCTU KOpIyca, HapyLICHUs
W30JSIIUM  MPOBOJIOB, HEUCTPABHYI0 WHAMKALMIO BKIIOYCHUS NHUTAaHUS, C MPHU3HAKAMHU
JIEKTPUUYECKOT0 HANPSHKEHHUS Ha KOpIyce, KIACTh Ha CPE/ICTBA BBIYMCIUTEIBHONH TEXHHKH U
nepudepuitHoM 060py0BaHUN TOCTOPOHHHUE MPEAMETHI.

3ampemiaercs  MOJ  HampsDKEHUEM — OYMIIaTh  OT  MBUIM M 3arpsa3HEHus
3JIEKTPOOOOPYIOBaHUE.

Bo  wu3bexxanue  mopakeHHs ~ DJIEKTPUYECKHMM  TOKOM, TP MOJb30BaHUU
NEKTpONpUOOpaMu HENb3sl KacaTbCsl OJAHOBPEMEHHO KakKuX-IH00 TpyOomnpoBoJoB, OaTapeit
OTOIUICHUS, METAJUIMYECKUX KOHCTPYKIMH, COEIMHEHHBIX C 3eMJIEH.

[Tocne oxoHuaHWst pabOTHI HEOOXOIUMO OOECTOYHMTH BCE CPEACTBA BBIYUCIUTEIHLHON
TEXHUKU U TepudepuitHoe obopynoBaHue. B ciydae HempepbIBHOIO ydeOHOro Iporecca
HEOOXOJMMO OCTaBUTh BKJIFOUEHHBIMH TOJIBKO HE00X01UMO€e 000pyA0BaHUE.

4. COAEP)KAHUE ITPAKTUYECKHUX PABOT

HpaKTI/IquKaﬂ paﬁoTa 1. KOHllel'[TyaJIle)le u I/IH(l)OpMalII/IOHHI)Ie MOJECJIHN
NHHOBAIIMOHHBIX ITPOEKTOB

Leas paGoThl: MpOaHAIM3UPOBATH METONBI W CPEICTBAa MPOEKTHOM JEATEIEHOCTH B
coepe IT.

OcHoBBI TEOPUH

[IpoGnembl, KOTOpbIE MPHUXOAUTCS pellaTh CHEIHAINCTaM B TMPOLIECCe CO3AaHUA
IPOTPaMMHOTO OOECTIeYeHHs, OYEHb CIOXKHBL [Ipupoma STHX mpoOieM He Bceraa SscHa,
0COOCHHO ecli pa3pabaTbiBaeMas NporpaMMHasl CHCTeMa HWHHOBalMOHHas. B wacTHOCTH,
TPyAHO 4YETKO OmMcaTh Te JEHCTBUS, KOTOpPbIE [OJKHA BBINOJIHATH cucTeMa. OmnucaHue
(YyHKIIMOHATBHBIX BO3MOKHOCTEH M OTpaHUYEHHUMN, HAKJIaIbIBAEMBIX Ha CHCTEMY, Ha3bIBaeTCS
TpeOOBaHUSAMU K ITOM CHUCTEME, a caM Ipolecc (OpMUPOBAHUS, aHAIN3A, TOKYMEHTUPOBAHUS U
MPOBEPKHU ITUX (PYHKIIMOHATIHHBIX BO3MOXKHOCTEH U OTpaHUYCHHI — pa3paboTKOI TpeOOBaHU.

TpeboBanus moxpasfensioTCsl Ha MOJIb30BaTENIbCKUE U cucTeMHble. [lonb3oBarenbckue
TpeOOBaHUS — OSTO ONHCAHWE HAa ECTECTBEHHOM s3blKe (TUIIOC TOSACHAIOIINE IUArpPaMMBbI)
(yHKIMH, BBITOTHSAEMBIX CHUCTEMOH, W OrpaHUYEHUH, HakjaapiBaeMbix Ha He€. CucTeMHbIE
TpeOOBaHUS — 3TO ONMHCAHUE OCOOCHHOCTEH CUCTEMbI (apXUTEKTypa CUCTEMbI, TpeOOBaHHS K



napamerpam o0OpyIOBaHUS | T.J.), HEOOXOAUMBIX i A (EKTUBHON peanu3anuu TpedoBaHU
T10JIb30BATEIS.

Pazpabotka TpeGoBaHUI — 3TO MpoOIECC, BKIIOYAIONIMNA MEPONPHUATHS, HEOOXOIUMbIE
JUISL  CO3JaHusl M YTBEPXKACHHUSI JOKYMEHTa, COJEp KaIlero creuu@uKanuio CHCTEMHBIX
TpeboBaHuil. Pa3nuuaroT yeTbipe OCHOBHBIX 3Tara npoiiecca pa3paboTku TpeOOBaHUI:

aHAJIN3 TEXHUYECKON OCYIIECTBUMOCTH CO3JJaHUSI CUCTEMBI,

dbopMupoBaHUe U aHATU3 TPeOOBaHUA,

cnenuguIMpoBaHue TPeOOBAHUN U CO3/IaHUE COOTBETCTBYIOLIEH TOKYMEHTALIUH,

aTTecTalys TUX TPeOOBaHUM.

Ha pucysnke 1.1 noka3aHsl B3aMMOCBA3M MEXAY OTUMH JTallaMd M PE3YJIbTATHI,
COIIPOBOKIAIOIINE KaXKIBIN 3T Mpolecca pa3paboTKU CUCTEMHBIX TPeOOBaHUIA.

Ho mnockonbky B mporecce pa3padOTKM CHCTEMbl B CHIIy Pa3HOOOpa3HBIX NPUYMH
TpeOOBaHUS MOTYT MEHATHCS, YINpaBleHUE TpPeOOBAaHUSAMH, T.€. MpPOLECC YIPaBICHUS
W3MEHEHUSMH CHCTEMHBIX TpeOOBaHWM, SBISETCA HEOOXOAMMOW COCTAaBHOM  YacThIO
NesITeIbHOCTH 0 UX pa3paboTKe.

®opMUpPOBaHHME U AHAJIHU3 TPeOOBAHUI
Crnenmyrommm 3TanoM Tporecca pa3paboTku TpeOoBaHUM SBISETCS (POPMUPOBAHUE
(ompenenenue) u aHaIu3 TPEOOBAHUM.

AHanuz
OCYLSCTBMMOCTH
DopMUpoBaHue
W aHanus
TpeboBaHui
v CreundHurpoeaH1e
TpebosaHui
QOtyet 06
OCYLYECTBUMOCTH
AtTecTauua
CO34aHWA CUCTeMBbl L] i
TpeboeaHui
Mopenu cucTemsl
v
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Pucynok 1.1 Tlpomecc pa3paboTku TpeOOBaHUM

O06o0mieHHass Mozenb mporecca (GpopMupoBaHUS M aHalW3a TpeOOBaHMU IOKa3aHa Ha
pucynke 1.2. Kaxnas opraHusanusi HUCHOJIb3YeT COOCTBEHHBIM BapuUaHT JTOM MOJENH,
3aBUCALIMA OT “MECTHBIX (DaKTOPOB”: OMbITa pPAaOOTHl KOJUJIEKTHBA pa3pabOTYMKOB, THIIA
pa3pabaTbIBa€MON CUCTEMBI, UCIIOIb3YEMbBIX CTAHAAPTOB U T.1.
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TpeboBanuit
Pucynok 1.2 Tlpouecc ¢popmMupoBaHus 1 aHaIn3a TPeOOBAHUIA

ITponecc popmupoBanus 1 aHanu3a TpeOOBAHUI IPOXOJUT YEPE3 PsAJ] ITAIOB.

1. Ananu3 npeaMeTHOW 00MacTH. AHAIUTHKHU JTOJDKHBI M3YYHUTh HPEAMETHYIO 00JacTh,
rze OyeT 3KCITyaTHPOBATHCS CHCTEMA.

2. C6op TpeOoBaHUi. DTO TMpoOIECC B3aUMOJEHCTBUA C JHIAMHU, (HOPMUPYIOIIUMU
TpeboBaHus. Bo BpeMs 3TOro npouecca npoaosKaeTcs aHajaIu3 IpeaAMETHON 00J1acTH.

3. Knaccudukanus tpeboBanuit. Ha stom stame OechopmeHHbIi HabOp TpeGoBaHUit
npeoOpa3yeTcst B JOTMUYECKHU CBSI3aHHbIE IPYMIbI TPeOOBAHUH.

4. Pazpemienne mnportuBopeunii. bes comueHus, TpeOOBaHMSA MHOTOYMCIICHHBIX JIHILI,
3aHATBIX B Ipouecce (GOpMHUpPOBaHUS TpeOoBaHMM, OyayT mportuBopeuuBbiMU. Ha 3ToM sTame
OIIPEACIAIOTCA U PA3PELIAOTCs IPOTUBOPEUHS PA3IMYHOIO POa.

5. Haznauenne npuoputeToB. B m060m Habope TpeboBaHMil 0JlHM M3 HUX OyayT Ooiee
BaXHbI, yeM Jpyrue. Ha 3Tom s3Tame coBMecTHO ¢ nuuamu, (HOpPMUPYIOIIMMHU TpeOOBaHMS,
omnpezeNsaoTcs Hanbosee BakHble TPeOOBaHUSI.

6. [IpoBepka  TpebOomanuwii. Ha  sTomM  sTame  ompexpenseTcss WX  MOJHOTA,
MOCJIEZIOBATEIbHOCTh U HEMPOTUBOPEUYHUBOCTD.

ITponiecc popmupoBanus u aHanu3a TpeOOBaHUN IUKIMYECKUM, ¢ 00paTHON CBSA3BIO OT
OJIHOTO 3Tana K apyromy. Lluki HaunMHaeTcs ¢ aHauu3a MpeIMETHOW 00JacTH U 3aKaHUYMBAETCS
npoBepkoil TpeGoBanuii. Ilonumanue TpeOOBaHUI NpeIMETHON O0JIACTH YBEJIWYMBAETCS B
Ka)KJIOM LIMKJIE Tipo1iecca (popMUpoBaHUS TPEOOBAHU.

PaccmMoTpuM TpM OCHOBHBIX MOAX0/Aa K (OPMHUPOBAaHUIO TpeOOBaHUN: METON,
OCHOBaHHBIM Ha MHOKECTBE OMOPHBIX TOUEK 3PEHUs, CLIEHapUH U STHOrpapUUecKuil METO/I.

OnopHble TOYKH 3peHHs

[lonxon ¢ UWCHONB30BaHMEM pA3IUYHBIX OMOPHBIX TOYEK 3peHUs K pa3paboTke
TpeOOBaHUI MPU3HAET pa3INyHble (OMOPHBIE) TOUKHM 3pEHUS Ha MpOOJIEeMy U UCIONb3YyeT UX B
KauecTBE OCHOBBI IIOCTPOEHUSI U OpraHU3alluu Kak mpouecca GopMUpOBaHUs TpeOOBaHUH, TaK U
HETOCPEICTBEHHO CaMHUX TPEOOBaHHI.

Pa3znuynble MeTO/IbI IpeIaraloT pa3Hble TPAKTOBKH BhIpakeHUs "Touka 3peHus". Touku
3pEHHsI MOKHO TPAKTOBATh CIIEAYIOLIIUM 00pa3oM.

1. Kak uctouyHuk uH(OpMalMM O CHCTEMHBIX JaHHBIX. B 3TOM cioyuyae Ha OCHOBe
ONOPHBIX TOYEK 3PEHUS CTPOUTCA MOJENb CO3JaHMs U UCIOJIb30BAaHUS JaHHBIX B cucTreMe. B
npouecce GopMUpoBaHus TpeOOBaHUI OTOMPAIOTCS BCE TaKUE TOUYKHU 3peHMs ( U HAa UX OCHOBE
OTIpeNIeNIAI0TCS JaHHBIE), KOTOpbIe OyAyT CO3JaHbl MM MCIOJIb30BaHbI MPU pabOTe CUCTEMBI, a
TaKKe CrocoObl 00PaOOTKHU ITHX JaHHBIX.

2. Kak ctpykTypa npeacraBiieHui. B 3ToM cilydae TOUKH 3p€HUsl pacCMaTPUBAIOTCS Kak
ocobasi yacThb MoJenu cuctembl. Hampumep, Ha OCHOBE pAa3IMYHBIX TOYEK 3PEHHUS MOTYT
pa3pabaThIBaThbCs MOJIENH "CYITHOCTH-CBA3b'', MO/IEIM KOHEUHOIO aBTOMATa U T.[.



3. Kak mnomydarenu CHCTEMHBIX CEpBUCOB. B 3TOM cilyuyae TOUYKM 3pEHHUS SBISIOTCS
BHEIIHUMH (OTHOCUTENIbHO CHUCTEMBbI) MOJydYaTeNsIMH CHUCTEMHBIX CEpPBUCOB. TOUKHM 3peHUus
IIOMOTAIOT ONPEICTUTh JaHHbIe, HEOOXOIUMBIE JUIS BBIMOJIHEHHUS] CUCTEMHBIX CEPBUCOB WM MX
yIpaBiIeHUS.

Haubonee 3¢(hekTHBHBIM MOAXOIOM K aHAJTU3y TaKUX CHCTEM SIBJIIETCS UCIOJIb30BAHUE
BHEIIHMX  OMNOpHBIX Touyek 3peHus. Ha ocHoBe »TOro moxaxona  pa3paboTaH
metox VORD (Viewpoint-Oriented Requirements Definition — ompenenenue TpeboBaHuil Ha
OCHOBE TOYEK 3peHus) s QopMupoBaHus W aHanmm3a TpeOoBaHWi. (OCHOBHBIE JTarlbl
Merona VORD mnoka3zanbl Ha pucyHke 1.3.

1. UnenTnduKanmms  TOYEK  3pEHHs, IONyYalONIMX  CHCTEMHBIE  CEpBUCHI, U
UICHTU(HKAIMS CEPBUCOB, COOTBETCTBYIOIUX KaX /101 TOUKE 3pEHHUSI.

2. CTpyKTypuUpOBaHHE TOYEK 3pEHHUS] — CO3JIaHUE HEpPapXUU CTPYIIHUPOBAHHBIX TOUYEK
3peHus. OOIeCUCTEMHbIE CEPBUCHI MPEIOCTABIAIOTCS 0oJjiee BBICOKMM YPOBHSIM HEpapXuu U
HaCJIeIyIOTCSl TOYKaMU 3PEHMSI HU3ILErO YPOBHSI.

3. JIOKyMEHTHpOBaHUE OMNOPHBIX TOYEK 3PEHHUs, KOTOpPOE 3aKII0YaeTcsi B TOYHOM
OTMCaHWH UICHTU(PHUIIMPOBAHHBIX TOUEK 3PCHHUS U CEPBHCOB.

4. OToOpakeHUue CHUCTEMbl TOUYEK 3PEHHUs, KOTOpas IMOKa3blBA€T CUCTEMHbIE OOBEKTHI,
orpeziesieHHbIE HA OCHOBE MH(QOPMAIINH, 3aKII0UEHHON B ONOPHBIX TOYKAX 3PEHUS.

Orofipaxesme
CHCTEME TOYEK J_Deﬂ.idﬂ

Dokymenmipoaatmue’y
TOMEK 3PEHA
. e

Pucynok 1.3 Merox VORD

[Ipumep. PaccmoTpum ucnonb3zoBanue metona VORD Ha mepBbIX Tpex IIarax aHajiusa
TpeOOBaHMIT AJII CHCTEMBI CHCTEMBI MOJICPKKH 3aKa3a U y4eTa TOBapOB B OakaseitHoii 1aBke. B
OakaneiHo# JaBKe JJIsl KaXI0TO ToBapa (GUKCUPYETCS MECTO XpaHEeHHUs (OIpeleseHHast MOJKa),
KOJIMYECTBO TOBapa M €ro moctaBmuK. CUCTEMa MOACP)KKHM 3aKa3a W ydeTa TOBApOB JIOJDKHA
obOecrieunBath JAo00aBieHHEe WHPOPMAIMM O HOBOM TOBape, HW3MEHEHHE WIW YyIalleHue
nHpopManuu 00 UWMEIIEeMcs ToBape, XpaHeHue (mo0aBieHWE, W3MEHEHUE W YIAJIICHHE)
uHGOpMAIlMU O TOCTABIIMKAX, BKJIIOYAIOIIEH B ceOsl Ha3BaHUE (QUPMBI, €e ajJpec U TeledoH.
[Tpu moMou cucTEMBbI COCTABIIAOTCS 3aKa3bl MOcTaBIIMKaM. KaxkIb1i 3aKa3 MOXKET COAEPKATh
HECKOJIbKO MO3ULIMM, B KaXA0W MO3UIIMH YKa3bIBAIOTCSI HAMMEHOBAHUE TOBapa U €ro KOJIMYECTBO
B 3aKkaze. CucreMa 1o TpeOoBaHMIO MOJIB30BaTENsI (POPMUPYET U BbIIAET HA MEYaTh CIACAYIONLYIO
CIPaBOYHYIO UH(OPMALIHIO:

CITHCOK BCEX TOBAPOB;

CIIMCOK TOBAapOB, UMEIOLIUXCS B HATUYHH;

CITMCOK TOBApOB, KOJIMYECTBO KOTOPHIX HEOOXOIUMO MOTIOTHUTH;

CIIMCOK TOBApOB, MOCTABIIEMbIX JTAHHBIM [TOCTABLUIUKOM.

[lepBeiM miarom B (opmMupoBaHUU TpeOOBAaHUMN SBISETCA WACHTH(UKAIMS OMOPHBIX
Touek 3peHus. Bo Bcex meTonax popmupoBaHus TpeOOBaHUN, OCHOBAaHHBIX HA HCIOJIB30BAHUU
TOYEK 3pEHUs, HadaibHas WACHTHU(UKAIMSA SBIsETCS HauOosiee TpyaHOW 3amadeid. OguH U3
MOJIXOJ0B K MCHTU(UKAIMN TOYEK 3PEHHS] — METO] "MO3roBOW aTaku', KOTJa ONpeaestoTCs
MOTCHI[HAIbHBIC CUCTEMHBIE CEPBHCHI M OpraHU3aIlii, B3aWMOJICHCTBYIOIIME C CHCTEMOM.
OpranusyeTrcst BCTpeda JIHI, Y4YacTBYIOIIMX B (OPMUPOBAHWU TpPEOOBAHUN, KOTOpPHIE
MpeiaraloT CBOM TOYKH 3pEHHUsA. DTH TOYKHU 3PEHHS TPEICTABIAIOTCS B BHJE TUATPAMMBI,
COCTOSIIIEH U3 psAlla KPYTrOBBIX 00JacTel, 0TOOpaxarolnuX BO3MOXKHBIE TOUKU 3peHus (puc. 4).
Bo Bpems "M03roBoii ataku" HE00X0AMMO UAECHTU(DUIMPOBATH MOTEHIMATBHBIE OMOPHBIE TOYKU
3peHusi, CHUCTEeMHBIE CEPBHUCHI, BXOJHBIC JlaHHBIe, He(YHKIHOHAIbHbIE TpPEOOBAHUS,
YIPABJISIONNE COOBITUS U UCKITFOUUTETLHBIE CUTYaIIUH.



Crenyromeil cranueil npomecca (opMupoBaHus TpeOOBaHMI OyaeT HICHTU(UKAIUSL
OTIOPHBIX TOYEK 3peHusi (Ha pucyHke 1.4 moka3aHbl B BHJIEC TEMHBIX KPYTOBBIX OOJNacTeil) u
cepBUCOB (TIOKa3aHbl B BHJIE 3aTCHEHHBIX obOnactei). CepBUCH JOJKHBI COOTBETCTBOBATH
OTOPHBIM TOYKaM 3peHus. Ho Moryt OBITh CEpBHCHI, KOTOpPhIE HE IIOCTaBJICHBI UM B
COOTBETCTBHE. DTO 03HAYAET, YTO Ha HAYAJIBbHOM 3Tare "MO3roBOil aTaku'" HEKOTOpPbIE OMOpPHBIE
TOUYKH 3peHusl He ObUIN UACHTU(DULIPOBAHBI.
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Pucynok 1.4 JIluarpamma uaeHTU(PHUKAIIN TOUEK 3PEHUS

1.1

IIOKa3aHO

pacripeziejicHue

CEpBHCOB

JJIA

HEKOTOPBIX

uaeHTU(GUIIUPOBaHHBIX HA pucyHke 1.4 Toyek 3peHus. OAUH U TOT K€ CEPBUC MOXKET OBITh
COOTHECEH C HECKOJIbKMMU TOYKAMH 3PEHUSI.

Tabnuna 1.1 - CepBHCHI, COOTHECEHHBIE C TOUYKAMH 3PEHUS

KJIMEHT NMOKYINaTeJl | MOCTOSIHH | TOBap NMOCTABIIHM | MPOJaBen | AAMHHHUCT
b 18171 K patop
NMOKynaTeJ
b
IIpoBepka | 3anecenue | Ilomyuenue | IIpuem 3anecenue | IIpogaxa Hoctym k
HaJTN9Ius B CITUCOK CKHJIKH TOBapa B 0azy TOBapa Oaze
TOBapa KJINEHTOB JAaHHBIX JAHHBIX
ITokymnka Ilonyuenne | 3aHeceHue ITeuats IIposepka
TOBapa uHpopmarl | B 6azy yeka CTaTUCTUKH
uu JAHHBIX
[Tonyuenue Ha3znauenn Hoctym k ITepeonpen
yeka € LICHbI KaTajory eJIeHHE
LICHBI
3aka3 Ilepeonpen [Tpoepka | OdopmieH
TOBapa €JICHHE HaJIU4us ue 3aKasza
LICHBI TOBapa
3aHeceHue «Iloxynaem Odopmiten | Ileuats
IIOKYIIaTell BII» WU ve 3aKasa 3aKasa
sl A CyMMBI «HETIOKyTIa IIOKYTIaTes
MIOKYIIKU B €MBIi» 10
0azy TOBap




JaHHBIX

Wudopmanus, u3BI€UCHHAs W3 TOYEK 3pEHHUs, HCIOJIb3YyeTCs Ul 3amojHeHHus (opMm
m1a0JIOHOB TOYEK 3pEHHsl W OpraHW3allyd TOYEK 3pPEHHS B HEPapXHI0 HACIeAOBaHH. ITO
HO3BOJISIET YBUAETH OOIIME TOUKH 3pEHUs U MOBTOPHO UCHOJIb30BaTh MH(OPMAIMIO B HEpapXUU
HacneoBaHus. CepBUCHI, TaHHBIE U YIPaBIIIONAas HHOOPMAIHs HACIETYIOTCS TIOJJMHOKECTBOM
Touek 3peHus. Ha pucynke 1.5 mnokasaHa yacTb HMepapXMu TOYEK 3pEHHs A CUCTEMBI
MOJEPKKH 3aKa3a U yueTa TOBapOB.

Bce Touku 3peHua

NOCTABLHK COTPYAHMKM KAMEHTBI TOBap
HOHCYNBTANT aAMWHKUCTPATO noxkynareno MocToOAHHBIM

noxkynateno

Pucynok 1.5 Hepapxus Todek 3peHus

ITocTaHoBKa 3a1a4u K MpaKkTHYeCKOi padore 1

1. U3yuutsb npeanaraeMblii TEOpETUYECKUI MaTepHUall.

2. [TocTpouTh ONOPHBIE TOUKH 3peHUst Ha ocHOoBaHUM MeToa VORD nns dopmupoBanus
U aHanm3a TpeOoBaHWA. Pe3ynpTaroM MODKHBI SIBUTBCA JIBE JAMAarpaMMbl: JuarpaMma
UICHTU(QUKALMK TOYEK 3pEHUs, U AarpaMMa HepapXuu TOUEK 3pEHHUs.

3. CoctaBuTh MH()OPMANHUOHHYIO MOJEIh OYIymIeH CHCTEMBI, BKIIOYAIOIIYIO B ceOs
ONHMCaHHE OCHOBHBIX OOBEKTOB CHUCTEMbl M B3auMOJeHcTBUs Mexay HMMU. Ha ocHoBaHum
UH(POPMALMOHHOW MOJIENHU, TUArpaMMbl UICHTU(UKAIIUN TOYEK 3PEHUs, TUarpaMMbl HEPAPXUU
TOYEK 3peHusi CPOPMHUPOBATH TPEOOBAHMS [10JIB30BATENS U CUCTEMHBIE TPEOOBAHMSL.

4. Ha OCHOBaHWM OIMCAHUS CUCTEMBI, HHPOPMAIIMOHHON MOJEIH, MMOJIb30BATEIBCKUX U
CUCTEMHBIX TpeOoBaHUIl pa3paboraTh TexHuueckoe 3agaHue (T3) Ha mnpoekTHpoBaHHE
uHpopmanmonnoit cucremsl (IIpunoxenne A). T3 MOMKHO colepKaTb OCHOBHBIE pa3JIelibl,
onucanuslie B 'OCT 34.602-89.

5. OpopmMHTh OTUET TIO TpaKTUUECKOil padoTe. [IpeacTaBUTh OTUET IS 3aLHUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 32IaHUI
B cooTBeTcTBUM C yKa3aHHOW NpeAMETHON 00JacTbi0 M KJIACCOM pa3padaTbiBaeMoi

uHGOPMAIMOHHON CHCTEMBI pa3paboTaTh TEXHUUECKOE 3aaHue Ha mpoektuposanue VC.

Tabnuua 1.2 — MHauBUayanbHbIC 3a1aHUS

Ne | IIpenmetHas 001acTh Kiacc IC
1 Ckiang MRP

2 IIpon3BOACTBEHHOE MPEANIPUSITHE ERP

3 Toprosoe npeanpusiTue CRM

4 Toprosoe npeanpusTue SCM

5 Topropoe NpeanpusiTue B2C

6 [loptan B2B



http://unesco.kemsu.ru/study_work/method/po/UMK/lab_pract/lab02_b.html

7 CTpouTelIbHOC IPEANPHITHE HC yuera

8 Briciiee yueOHOe 3aBeIcHHE WC ynpaBnenus

9 HNudbpacTpyKTypa IpeaupUsTHs CIIIIP

10 AnmapaTtHas HHQpacTpyKTypa NpeaIpHsITHS DKCIepTHAs CUCTEMA

Conep:xaHnue oTyeTa

ITo BbImonHeHHON paboTe cocraBisercs oTdeT. OTYEeT BBINOJIHACTCS B JIEKTPOHHOM
Buzie. [1o BBIMOTHEHHOMY OTYETY NMPOBOAMTCS 3aIIUTa MPAKTHYECKON paOOTHI.

OTuer MO NpPaKTUYECKOH padoTe MOJKEH COCTOATh M3 CIEAYIOUMX CTPYKTYPHBIX
JJIEMEHTOB:

TUTYJBHBIN JIUCT;

BBOJIHAS YaCTh;

OCHOBHasl 4acThb (OmMcaHHe paboOThl): TEXHUUYECKOE 3a/laHhe Ha IPOEKTUPOBaHHE
MH(GOPMAIIMOHHON CUCTEMBI;

3aKJTI0UYeHUe (BBIBOIBI).

BBoaHas yacTe oT4eTa TOHKHA BKIIFOYATh ITYHKTHI:

yCIIOBHE 3aJ]auH;

TOPSIIOK BBITTOJTHEHMUS.

MPOrpaMMHO-aIapaTHBIE CPEACTBA, UCTIONB3YEMBbIE MTPH BBHITTOTHEHUHN Pa0OTHI.

3ammTa OTYeTa TO 3aKIIOYAeTCS B MPEIBSIBICHUHM IPETOAaBaTEN0 MOTYyYSHHBIX
pe3ynbTaToB B BHje (haiiia M AEMOHCTpPALMU MOJyYeHHBIX HAaBBIKOB MPH OTBETAaX Ha BOMPOCHI
IpenoaBaTers.

KoHTposbHbIE BONPOCHI

. Uto Takoe ’KU3HEHHBIN IIUKII TPOTPaAMMHOTO TTPOIyKTa?
. [aiite onpenenenue Moaenu xku3HeHHoro 1ukia [10.
. [IpuBeuTe 3TaIbl pa3pabOTKH MPOTrPAMMHOTO CPECTBA.
. Kakue stanb Bkmouaet B ce0s moaens XKL IIC cormacuo I'OCT 19.102-77?
. Uro BKiIIOYAET B ceOsl 3Tan NpeJIpOeKTHOrO UCCIe0BaHus?
. [lepeuncnure pyHKIIMOHATBHBIE TPEOOBAHUS K IPOrPAMMHOMY IPOAYKTY.
. [lepeuncnure SKCIUTyaTallMOHHBIC TPEOOBAHUS K IPOrPAMMHOMY MTPOIYKTY.
. [lepeuncnure npaBuiia pa3pabOTKH TEXHUYECKOTO 3a1aHHUS.

9. HazoBuTe OCHOBHBIE pa3/eiibl TEXHUYECKOTO 3a/IaHuUs.

10. B Kakux OTHOIICHHUSX HAXOMATCS 3aKa3uyuK H pa3pabOT4YMK TIPU BHIPAOOTKE
TpeOOBaHUIl K IPOrPaMMHOMY CPEJCTBY?

03O\ LN kW~

IpakTnyeckas padora 2. OHTOJIOrHYecKHE MOAeIN HHPOPMAMOHHBIX CHCTEM

Heas paborbl: [IpoaHanu3upoBaTh TEXHOJOTHH YMPABICHUS >KU3HEHHBIM ITUKIOM
UH(GOPMAIMOHHBIX CUCTEM.

OcHoBBI TEOPUH

ATTecTanus TpeOOBaHMH

ATTecTanys  JOJDKHA — NPOJEMOHCTPUPOBATh, 4YTO TpPeOOBAaHUS  JACHCTBUTEIHHO
OIIPEIECTISIIOT Ty CHCTEMY, KOTOPYIO XO4YeT MMEeTh 3aKa3uuk. [IpoBepka TpeOoBaHWI BaXKHA, TaK
Kak omHOKY B crenu(ukanuu TpeOGOBaHUI MOTYT MPUBECTU K MEPEENIKEe CUCTEMBI U OOJBIINM
3aTpaTaM, eciau OyIyT OOHapyKeHbI BO BpeMs Mpolecca pa3pabOoTKH CHUCTEMBI WM IIOCIE
BBEJICHUS €€ B KcIUTyaTanuio. CTOMMOCTh BHECEHUS B CUCTEMY M3MEHEHHH, HEOOXOAUMBIX ISt
ycTpaHeHHsT OImHMOOK B TpeOOBAaHWAX, HAMHOTO BHIIIE, 4YeM HCHpPABIECHHE OIIHOOK
NPOEKTHPOBAHUS WU KOJAMpOBaHWsA. [IpyumHa B TOM, YTO M3MEHEHHE TpeOOBaHMN OOBIYHO
BJICYET 32 COOOH 3HAYMTENbHBIC H3MEHEHHUSI B CUCTEME, TIOCIIC BHECEHHSI KOTOPBIX OHA JIOJDKHA
NPOMTH TOBTOPHOE TECTUPOBAHHE.

Bo Bpems mpomecca arrectanuy JOKHBI OBITH BHIIIOJTHEHBI Pa3IMUHBIC THITBI IPOBEPOK
TpeOOBaHUI.



1. IIpoBepka mpaBuibHOCTH TpeOoBaHMil. [lonb30BaTens MOXKET CYUTATh, YTO CHCTEMA
HeoOxouMa JUIsl BBIMIOJIHEHUS HEKOTOPBIX ompeAeNeHHbIX (QyHkumid. OmHako aanpHeiIne
pa3MBILIUICHUS] U aHAJIW3 MOTYT MPHUBECTH K HEOOXOIMMOCTH BBEICHMS JOTOJTHUTEIBHBIX WIH
HOBBIX (yHKIMH. CHcTeMbl TNpeAHa3Hau€Hbl JUIsI Pa3HbIX IIOJB30BaTENEed C Ppa3InYHBIMU
HOTPEOHOCTSIMH, U TO3TOMY HaOop TpeOoBaHMI OyAeT NpeACTaBIATh COOONW HEKOTOPBIN
KOMITPOMHUCC MEX]Ty TPEOOBaHUSMU MOJIb30BATENEH CUCTEMBI.

2.IlpoBepka Ha HENpPOTUBOPEUMBOCTH. Crienudukanus TpeOOBaHUM He JOJDKHA
ColepXaTh TPOTHUBOpPEYHM. DTO O3HA4YaeT, dYTOo B TpeOOBaHMSIX HE JODKHO OBITh
IPOTUBOpEYAIUX JPYr IpYry OrpaHMYEHUN WM pa3IM4yHbIX ONUCAHUM OJHOM M TOM ke
CUCTEMHON QYHKIIUH.

3. IlpoBepka Ha nmonHOTy. Cnienudukanus TpeOOBaHUM JOKHA coepKaTh TpeOOBaHuUs,
KOTOpBIE€ ONPEIENSIOT BCE CUCTEMHBIE (DYHKIIUU M OTPaHUYEHHUS, HAallaraeMble Ha CCTEMY.

4. IlpoBepka Ha BbINIOAHUMOCTH. Ha OCHOBE 3HaHUS CYIIECTBYIOIIMX TEXHOJIOTHH
TpeOOBaHUS JOJKHBI ObITH MPOBEPEHBI HAa BO3MOXKHOCTh WX PEAIbHOTO BBINOJHEHUS. 3/1€Ch
TaKXke MPOBEPSIOTCS BO3MOXKHOCTH (PUHAHCUPOBAHUS U IpauK pa3pabOTKH CUCTEMBI.

CymiecTByeT psii METOJOB aTTeCTallMd TPeOOBaHUM, KOTOpPHIE MOKHO HCIOJIb30BaTh
COBMECTHO WJIN KaXAbli B OTJEIBHOCTH.

1. O630p TpeboBanmii. TpebOBaHMS CUCTEMHO AaHATU3UPYIOTCS PEIIEH3EHTAMHU.

2. [Iporotunuposanue. Ha 3ToM 3Tane npoToTUI CUCTEMBI JEMOHCTPUPYETCS KOHEUHBIM
MOJIb30BaTENSIM U 3aKa3zuuKy. OHM MOTYT 3KCHEPUMEHTHPOBATH C 3TUM IPOTOTHUIIOM, YTOOBI
yOeauThCs, YTO OH OTBEYAET UX MOTPEOHOCTSIM.

3. 'enepamust TecToBBIX clieHapueB. B umaeane TpeOoBaHMsS IOMKHBI OBITH TaKUMH,
4yToOBl MX pealM3alUI0 MOXXHO ObLIO mpoTectupoBaTh. Ecium TecTel Uit TpeOoBaHUN
pa3pabaThIBalOTCS KaK 4acTh Ipoliecca aTTecTallMd, TO YacTO 3TO IO3BOJIIET OOHApyXUTb
npobiemsl B cnenudukanuu. Eciau Takue TECTHI CIIOKHO MM HEBO3MOXKHO pa3paboTaTrh, TO
OOBIYHO 3TO O3HAYaeT, 4TO TPeOOBAHMS TPYJIHO BBIIOJHUTH U MO3TOMY HEOOXOIUMO HX
NIEPECMOTPETD.

4. ABTOMaTH3UPOBAHHBIH aHaJIn3 HENPOTUBOPEUMBOCTU. Ecin TpeOoBaHus
OpeACTaBIeHbl B BHJE CTPYKTYPHBIX MM (OPMAIBHBIX CHCTEMHBIX MOJeNel, MOXHO
UCIIONB30BaTh HMHCTpyMeHTanbHble CASE-cpencTtBa Uil  MPOBEPKM  HENPOTHUBOPEUMBOCTHU
Mmojenei. J{ias aBTOMaTU3UPOBAaHHOM MPOBEPKH HEMPOTHMBOPEUYMBOCTH HEOOXOIUMO MOCTPOUTH
0a3y JHmaHHBIX TpeOOBaHWM ¥ 3aTeM TPOBEPHUTH BCE TPEOOBAHWS B JTOH 0a3e JIaHHBIX.
Amnanuzatop TpeOOBaHUN TOTOBUT OTYET 000 BCeX OOHAPYKEHHBIX TPOTUBOPEUHSIX.

[Tonb30BaTenbCKUE U CUCTEMHBIE TPEOOBAHUS

Ha ocHOBaHMM MOJTy4E€HHBIX MOJENEH CTPOSTCS MOJIb30BaTENIbCKUE TPeOOBaHuUs, T.€. KaK
OBUTO CKa3aHO B Hayalle OMMCAHNE HAa €CTECTBEHHOM SI3bIKE (DYHKITUH, BHITIOTHSIEMBIX CUCTEMOH,
U OrpaHMYCHMH, HAKJIJAbIBAEMbIX Ha HEE.

[Tonmp30BaTenbckie TpeOOBaHUS OJDKHBI ONKCHIBATH BHEITHEE MOBEICHHE CHCTEMBI,
OCHOBHBIE (DYHKILIUU U CEPBUCHI IPEJOCTABIIIEMbIE CUCTEMOM, €€ HeQyHKIIMOHAIbHbIE CBOICTBA.
Heo0xo1uMo BbILAETUTH ONOPHBIE TOUKU 3PEHUS U CIPYIIUPOBATH TPEOOBAHUS B COOTBETCTBUU
¢ HuMu. [lonb3oBartenbekre TpeOOBaHUS MOKHO O(OPMUTH KaK MPOCTHIM NEPEUUCICHUEM, TaK U
UCIIOJIB3YSl HOTALMIO BAPUAHTOB HUCIOJIb30BaHUS.

Jlanee cocTaBiIsIIOTCA CUCTEMHbIE TpeOboBaHMsl. OHM BKIIIOYAIOT B ce04:

1. TpeOoBaHMs K apXUTEKType cucTeMbl. Hampumep, yucio u pasmelieHne XpaHwinil u
CepBEPOB MPUIIOKEHUI.

2. TpeboBanust Kk mapamerpaMm oOopynoBanus. Hampumep, dacToTa MpOIECCOPOB
CepBEPOB U KIUEHTOB, 00bEM XpaHWIUIL, pa3Mep ONEPATUBHONW M BUJEO MaMSATH, MPOIYCKHas
CIIOCOOHOCTH KaHajia U T.J.

3. TpeboBanus Kk mnapamerpaM cuctembl. Hampumep, BpeMs OTKIMKa Ha JEHCTBUE
NOJIB30BATENsI, MAKCUMAIbHBIA pa3Mep nepeaaBaeMoro (aiijga, MakCHMallbHash CKOPOCTh
nepeaayy JaHHbIX, MAKCUMaJIbHOE YUCIIO OJIHOBPEMEHHO paboTAIOIUX NOIb30BaTENeH U T. 1.

4. TpeboBaHUs K IPOrpaMMHOMY HHTEpQEiicy.



5. TpeboBanuss Kk  cTpykKType  cucreMbl.  Hampumep,  MacmrabupyeMocTs,
pacnpenen€éHHOCTb, MOAYJIbHOCTh, OTKPBITOCTD.

MacITabupyeMoCTh — BO3MOXKHOCTh PAaCHpOCTPaHEHUsT CHUCTEMbl Ha 0oJjblIoe
KOJMYECTBO MAIIMH, HE MPUBOAsAIIAs K MOTepe paboTocrnocoOHOCTH U 3(PPEKTUBHOCTH, MPHU
9TOM CIIOCOOHOCTH CHCTEMBI HapallMBaTh CBOIO MOIIHOCTH JOJDKHA OMNPEAETATHCA TOJIBKO
MOIITHOCTBIO COOTBETCTBYIOLIETO AIIIAPATHOTO 00ECIeUEHUs!.

paclpeesIeHHOCTh - CHCTEMa JIOJDKHA MOJJEPKUBATh PACHpPEEIIEHHOE XpaHEHHUE
JTAHHBIX.

MOJYJIBHOCTb - CUCTEMA JIOJKHA COCTOSITh U3 OTHAEJIbHBIX MOAYJIEH, HHTEIPUPOBAHHBIX
MEXTy COOOM.

OTKPBITOCTh - HAJMYUE OTKPBHITBIX MHTEP(ENHCOB M BO3MOXKHOW JOpAabOTKH U
WHTErpanuy ¢ IpyruMH CHCTEMaMHU.

6. TpeGoBanus 1Mo B3aMMOJEHCTBHUIO U MHTETpalluu ¢ APYrUMH cuctemamu. Hampumep,
WCIIOJIb30BaHNEe 0Omell 0a3bl JaHHBIX, BO3MOXKHOCTH IOJYYEHMsI JaHHBIX W3 0a3 JaHHBIX
OIpEAEIEHHBIX CUCTEM U T.JI.

TexHuueckoe 3aJaHue

Texnudeckoe 3amaHue MpeICTaBiseT co00M JOKYMEHT, B KOTOPOM C(HOPMYIHPOBAHBI
OCHOBHBIE 1LI€JIM pa3paboTKH, TpeOOBaHUS K MPOrpaMMHOMY HPOAYKTY, OINpPENEIeHbl CPOKU U
9Tanbl pa3paboTKU U PETIAMEHTUPOBAH MPOIIECC MPUEMO-CAATOYHBIX UCTIBITaHu. B pazpaboTke
TCXHUYCCKOI'0O 3adaHuA yLIaCTBYIOT KakK Hp@}lCTaBI/ITeJ'II/I 3aKa3ddyuKa, TaK H HpCILCTaBI/ITeJ'II/I
UCTIONHUTENA. B OCHOBE STOro JAOKyMEHTa JIeKaT MCXOJHbIE TPeOOBaHUS 3aKa3uuKa, aHaIH3
HepeI[OBI)IX )IOCTI/I)KCHI/Iﬁ TEXHUKU, pGSYJ'II)TaTBI BBIITOJITHCHU A Hay‘IHO-I/ICCJIGI[OBaTCJIBCKI/IX
paboT, MPEeANPOCKTHBIX UCCIEI0BAHUMN, HAYYHOTO IPOTHO3UPOBAHHUS U T. II.

IMopsinok pa3padoOTKH TeXHUYECKOT0 3aJaHUS

Pa3zpaboTka TEXHHYECKOTO 3a/laHMsl BBIMOJHAETCS B CIEAYIOLICH MOCIe10BaTeIbHOCTH.
[Ipexxne Bcero ycraHaBIMBAlOT HAOOp BBINOJHAEMbIX (YHKUIMHA, a TakkKe IepedyeHb u
XapaKTEPUCTHKU MCXOJHBIX [JaHHBIX. 3aTeM OIpPENEISIIOT IEpEeYeHb pe3ysbTaToB, MX
XapaKTEPUCTUKU U CTIOCOOBI MPEICTaBICHUS.

Jlanee yTOUHSIOT cpey (pyHKIHOHUPOBAHUS MPOrPAMMHOIO O0ECTIeYeHUs: KOHKPETHYIO
KOMIUIEKTAllMI0 U TapaMeTpbl TEXHUYECKHX CpEACTB, BEPCHIO HCIIOJIb3YEMOH ONepalnOHHON
CHUCTEMBl WU, BO3MOXXKHO, BE€PCHM M MapaMeTpbl APYroro YCTaHOBJIEHHOI'O IPOrPaMMHOIO
o0ecrnevyeHus, ¢ KOTOPbIM IPEICTOUT B3aUMOAEHCTBOBATh Oy IyllIEMy TPOrPaMMHOMY MPOIYKTY.

B cnyuasx, korma paspabareiBaeMoe MpPOrpaMMHOE oOecriedeHHue COOMpaeT M XpPaHWUT
HEKOTOPYI0 HMH(OpMAIMio WM BKJIIOYAETCS B YIPaBICHHE KAKUM-JTHOO TEXHUYECKUM
IpOIIECCOM, HEOOXOAMMO TaKKe YETKO pPErIaMeHTHPOBaTh ACWCTBUS HpPOTrpaMMbl B Cilydae
c00eB 000py0BaHUS U IHEPTOCHAOKEHHUSI.

1. OO11re monoXKeEHUS

1.1. Texauueckoe 3amanue oGopMisIoT B cootBeTcTBHH co ctanmaptom ['OCT 19.201-
78, TOCT 34.602-89.

1.2. JInst BHECEHUSI U3MEHEHUN U JIOMOJIHEHUM B TEXHUYECKOE 3aJHUE Ha MOCJIEIYIONNX
CTaIusAX pa3pabOTKU MPOrpaMMbl UM IPOrPAMMHOI0O U3EIHs BBIITYCKAIOT JOMOJHEHUE K HEMY.
CornacoBaHue M yTBEPXKACHHUE JONOJHEHUS K TEXHUYECKOMY 3aJaHHUIO IPOBOAST B TOM K€
HOPsIZIKE, KOTOPBIM yCTaHOBIIEH Il TEXHUYECKOTO 3a/laHusl.

1.3. Texnuueckoe 3a7aHle JOJKHO COJEPKaTh CIEAYIOIINE Pa3/Iebl:

1) obmue cBeneHus;

2) Ha3HaYeHUE U LEIH CO3aHus (Pa3BUTHS) CUCTEMBI;

3) xapakTepucTuKa 00bEKTOB aBTOMATHU3ALINY;

4) TpeOOBaHUS K CUCTEME;

5) coctaB u copepkaHue paboT M0 CO3AAHUI0 CUCTEMBI;

6) NOPSAZIOK KOHTPOJIS U IPUEMKU CUCTEMBI;



7) TpeGOoBaHUS K COCTaBY U COJIEPKAHUIO padOT MO MOJrOTOBKE 00bEKTa aBTOMATU3AlIUN
K BBOJIy CHCTEMBI B JICHCTBHE;

8) TpeboBaHUs K JOKYMEHTUPOBAHHIO;

9) UCTOYHUKH pa3pabOTKHU.

B 3aBucuMocTH OT 0COOEHHOCTEH MPOrpaMMBbl WIIM IPOTPAMMHOTO M3/1€IHs Oy CKaeTCs
YTOYHATH COJIEPYKAHHE Pa3/IeioB, BBOAUTH HOBBIE Pa3/Ieibl WM OOBEANHATH OTJCIbHBIC U3 HUX.
[Tpu HEOOXOAUMOCTH JIOMYCKAETCS B TEXHUUECKOE 33aJaHHe BKIIIOYATh MPUIIOKEHUS.

2. Coneprxanue pa3eioB

2.1. B paznene «OOmue cBeieHUs» yKa3blBaIOT:

1) noiHOE HaMEHOBAaHHUE CUCTEMBI U €€ YCIOBHOE 0003HAUYEHHUE;

2) mudp Temsl win mudp (HOMep) T0roBopa;

3) HauMeHOBaHUE  MpeanpusaTHil  (oObequHeHMi) pa3paloTuMka U 3aKa3yuka
(mosb30BaTeNIsl) CUCTEMBI U UX PEKBU3UTHI;

4) mepeueHb JTOKYMEHTOB, Ha OCHOBAaHHHM KOTOPBIX CO3/aeTCs CHCTeMa, KeM W KOrma
YTBEP>KJEHBI 3TU TOKYMEHTHI;

5) IIaHOBBIE CPOKM Hadasia M1 OKOHYaHHS PabOTHI IO CO3aHUI0 CHCTEMBI;

6) cBeneHMst 00 UCTOYHUKAX U NOpPsiiKe (PUHAHCUPOBAaHUS padoT;

7) nopsimox ohOpMIICHHUSI U TIPEABSIBICHUS 3aKa3UUKy PEe3yJbTaTOB padOT MO CO3aHHIO
cUCTeMbl (ee wvacTell), MO H3rOTOBJIICHUI0 W HaJaJKe OTAEIbHBIX CPEICTB (TEXHUYECKUX,
IPOrpaMMHBIX, HHPOPMAIIMOHHBIX) U MIPOrPAMMHO-TEXHUYECKUX (IIPOrpaMMHO-METOIUUYECKHX)
KOMILJIEKCOB CUCTEMBI.

2.2. Paznen «Ha3snauenme u uenu co3gaHust (pa3BUTHS) CHCTEMbD» COCTOMT U3
HI0JIpa3/EeIIOB:

1) Ha3HAYEeHHE CUCTEMBI;

2) 1enu Co3JJaHNsl CUCTEMBI.

2.2.1. B mnoapaznene «Ha3HaueHue cucTeMbl» YKa3blBalOT BHUJ aBTOMAaTH3UPYyEMOM
NesTeabHOCTH (YIpaBiieHHE, NPOSKTUPOBAHUE M T. I1.) M MEpedyeHb OOBEKTOB aBTOMATH3AIMH
(0OBEKTOB), HA KOTOPBIX MPEIIOJIAraeTCs €€ UCIIOJIb30BATh.

2.2.2. B noxpasnene «llenu co3naHusi cUCTEMBbD NPUBOJIAT HAUMEHOBAHUS U TpeOyemble
3HAYCHUsI TEXHUYECKHX, TEXHOJOTHMYECKHX, MPOM3BOJICTBEHHO-DKOHOMHUYECKHX WM JPYTUX
nokasarene oO0beKTa aBTOMAaTHM3allud, KOTOpbIE JOJKHBI OBITh JIOCTUTHYTBI B pe3yJbTare
coznanust UC, M yKka3pIBarOT KPUTEPUH OIICHKH JJOCTIKEHUS 1IEIel CO3IaHMsI CUCTEMBI.

2.3. B pa3nene «XapakTepucTUKH 00BEKTa aBTOMATU3AL[» PUBOIAT:

1) kpaTkue cBeneHuss 00 OOBEKTE aBTOMATHU3AallMM WM CCBUIKM Ha JOKYMEHTHI,
coJiepKalle Takyro HH(OpMaIHIo;

2) cBenieHUS 00 YCJIOBHSX JKCIUTyaTallil OOBEKTa aBTOMATH3AIlMM M XapaKTePUCTHKAX
OKpY’KalolIel Cpepl.

[Ipumeuanue: [{ns CAIIP B pa3nene JOMONHUTENBHO MPUBOASIT OCHOBHBIE TApaMeTphl U
XapaKTEPUCTUKH OOBEKTOB MIPOCKTUPOBAHHUS.

2.4. Paznen «TpeOoBaHMUS K CHCTEME» COCTOUT M3 CIEIYIOIINX MOIPA3IEIIOB:

1) TpeOGOBaHMS K CHUCTEME B LIETIOM;

2) TpeboBaHUs K QYHKIUAM (3a/1a4aM), BBITIOTHSIEMBIM CHCTEMOI;

3) TpeOOBaHMS K BUIaM 0OCCIICUCHHS.

CoctaB TpeOoBaHMIl K CHCTEME, BKJIOYaeMbIX B JaHHbId pasgen T3 nHa UC,
YCTAHaBJIMBAIOT B 3aBHUCHUMOCTU OT BMJA, Ha3HAU€HUs, CHeUU(UUYECKHX OCOOCHHOCTEH H
yCcIoBHl ()YHKIIMOHMPOBAHUSI KOHKPETHOH CHUCTEMBI. B Kax1oM monpaszene MpUBOAAT CCHUIKH
Ha neiictBytomue HT/I, onpenenstomue TpeboBaHMs K CUCTEMaM COOTBETCTBYIOLIETO BUJIA.

2.3.1. B monpa3nene «TpeboBaHus K CUCTEME B IIETIOM» YKA3bIBAIOT:

TpeOOBaHUs K CTPYKTYpe U (PyHKIIMOHUPOBAHUIO CUCTEMBI;

TpeOOBaHUSI K YHCICHHOCTH W KBAIM(UKAIMH TEPCOHANA CHUCTEMBI U PEKUMY €ro
paboTHI;

NoKa3aTen Ha3HAUYCHUS;



TpeOOBaHUS K HA/ICIKHOCTH;

TpeboBaHuUs OE30MaCHOCTH;

TpeOOBaHUS K SPrOHOMHUKE M TEXHUUECKOH 3CTETUKE;

TpeOOBaHUS K TPaHCIOPTAO0ENIbHOCTH IS MOABHKHBIX AC;

TpeOOBaHUS K AKCIUTyaTallMH, TEXHUYECKOMY OOCIYKMBAHHIO, PEMOHTY M XpPaHEHHUIO
KOMITOHEHTOB CUCTEMBI;

TpeOOBaHUS K 3aIIUTE UH(OPMAIIMH OT HECAHKIIMOHUPOBAHHOTO JIOCTYTIA;

TpeOOBaHUS MO0 COXPAHHOCTH UH(POPMAIINH NIPU aBapUsX;

TpeOOBaHUS K 3aILUTE OT BIUSHHS BHEIIHUX BO3/ICHCTBUM;

TpeOOBaHUS K NATEHTHOI YUCTOTE;

TpeOOBaHUS MO CTaHAAPTU3ALNU U YHU(PUKALINY;

JIOTIOJTHUTEIbHBIE TPEOOBAHMUS.

2.3.1.1. B TpeGoBaHusAX K CTPYKType U ()YHKIIMOHUPOBAHUIO CUCTEMBI IPUBOJIAT:

1) mepeueHb MoOACHCTEM, MX Ha3HAYEHHE W OCHOBHBIE XapaKTEPUCTHKH, TPEOOBaHUS K
YUCITy YPOBHEH HepapXUu U CTENEHU LIEHTPATU3AI[MH1 CUCTEMBI;

2) TpeboBaHus K crocodam M CpeiCcTBaM CBSI3U JUIsl MHPOPMALIMOHHOTO OOMEHa MEXKIY
KOMITOHEHTAaMH CHUCTEMBI;

3) TpeboBaHuUs K XapaKTEpUCTHUKAM B3aUMOCBSI3€l CO31aBa€MOM CUCTEMBI CO CMEXHBIMU
cucTeMamH, TpeOOBaHMsS K €€ COBMECTUMOCTH, B TOM 4YMCJE yKa3aHHMs O croco0ax oOMeHa
uHpopMaluel (aBTOMaTHYECKH, IEPECHUIKON JJOKYMEHTOB, 110 TeJedOoHy U T. I1.);

4) TpeboBaHMs K pexuMaM (PyHKIIMOHUPOBAHHSI CUCTEMBI,

5) TpeboBaHMs IO TUATHOCTHPOBAHUIO CUCTEMBI,

6) MepCHeKTUBbI Pa3BUTHS, MOJICPHU3ALIUN CUCTEMBI.

2.3.1.2. B TpeboBanusix Kk mnokazaTensM HasHaueHuss WC npuBoasT 3HauYEHUSA
[IapaMeTPOB, XapaKTEPU3YIOIINE CTENIEHb COOTBETCTBHSI CUCTEMBI €€ HA3HAYCHMUIO.

Jia UC ynpaBrieHus: yka3bIBaroT:

JIOITyCTUMBIE TIpe/IeIIbl MOJICPHU3AIMH U PA3BUTHUS CUCTEMBI;

BPEMEHHbBIE XapaKTEPUCTUKH, ITPU KOTOPHIX COXPaHIETCS Ha3HAYEHUE CUCTEMBI.

2.3.2. B noapasnene «TpeboBaHus K BHJIaM oOecHeueHHs» B 3aBHCHMOCTH OT BHJA
CUCTEMBI NPUBOJAT TPEOOBAHUS K MaTeMAaTUYECKOMY, UH()OPMALIMOHHOMY, TUHTBUCTUYECKOMY,
OpOrpaMMHOMY, TE€XHHYECKOMY, METPOJIOIMYECKOMY, OpPTraHU3al[MOHHOMY, METOAWYECKOMY M
Jpyrue BUgaM o0eCcrieueHusl CUCTEMBI.

2.3.2.1. lns MaTeMaTU4ECKOTro 00ECIeYeHNs] CUCTEMbI IPUBOAAT TPeOOBAHUS K COCTABY,
00JacTH MpUMEHEHHs (OrpaHUYEHHUs) U CTI0C00aM, UCTIONIH30BAHUS B CUCTEME MaTEMAaTUYECKUX
METO/0B M MOJIEJIeH, TUIIOBBIX aJITOPUTMOB M aJITOPUTMOB, MOAJIEKAIINX pa3paboTKe.

2.3.2.2. 1ns napopMalMOHHOTO 00€CIIeYeH s CUCTEMBI IPUBOAAT TPEOOBAHMUS:

1) k cocTaBy, CTpyKType U crioco0aM OpraHu3aluy JaHHBIX B CUCTEME;

2) kK uH(pOpMALIMOHHOMY OOMEHY MEX1y KOMIOHEHTaMHU CHCTEMBI;

3) Kk “HGOPMALTMOHHONW COBMECTUMOCTH CO CMEXHBIMU CHCTEMaMH;

4) 1o WCHOJB30BAHUIO OOILECOIO3HBIX M 3apErMCTPUPOBAHHBIX PECIYOIMKAHCKUX,
OTpacieBbIX KIaccU(UKATOPOB, YHUGUIMPOBAHHBIX JOKYMEHTOB M KJaccU(UKaTOpOB,
JEMCTBYIOINX HA TAHHOM TPEANIPHITHH;

5) o NpUMEHEHUIO CUCTEM yIpaBiIeHUs 0a3aMu 1aHHbIX;

6) K CTpyKType mpoiecca cbopa, oO0paOOTKH, TMepeJadyd JaHHBIX B CHCTEME U
NpPECTAaBICHUIO JaHHBIX;

7) K 3alUTe JaHHBIX OT Pa3pyLICHUN IIPU aBapUAX U COOAX B DJIEKTPOIIUTAHUU CUCTEMBI;

8) K KOHTPOJIIO, XPaHEHUI0, OOHOBJIEHUIO 1 BOCCTAHOBJICHHIO JaHHBIX;

9) x mnpouenype MNpUAAHUS IOPUAWYECKOM CHIIBI JOKYMEHTaM, IPOLyLHPYEMbIM
texaudyeckumu cpeactsamu C (B coorBerctBum ¢ ['OCT 6.10.4).

2.3.2.3. i NMHTBUCTUYECKOTO OOECIEYEHMs] CHUCTEMBbl MPUBOJAT TpeOOBaHUA K
IPUMEHEHHUI0O B  CHUCTEME S3BIKOB IPOrPaMMUPOBAHUS  BBICOKOIO  YpPOBHS, SI3BIKOB
B3aMMOJICHCTBYS IOJIb30BaTENE M TEXHUYECKUX CPEJICTB CUCTEMBI, a TaKKe TpeOOBaHUS K



KOJMPOBAaHUIO M JIEKOJAWPOBAHUIO JAHHBIX, K S3bIKaM BBOJA-BbIBOJA JIaHHBIX, S3bIKaM
MaHUIYJUPOBAaHUSA JAaHHBIMHM, CpEJICTBaM OIMCaHUS MpeAMETHONM obnactu (oObekTa
aBTOMATH3allM1), K CII0c00aM OpraHu3aliy J1ajora.

2.3.2.4. [lna mporpaMMHOTO OOECHeYeHHUs CUCTEMbl NPUBOAST IEPEUYeHb MOKYIHBIX
POTrPaMMHBIX CPEJICTB, a TAKXKe TPEOOBAHUS:

1) K HE3aBUCUMOCTH MPOTpaMMHBIX cpencTB oT ucnonb3dyeMmbix CBT u onepannonHoi
Cpenpl;

2) K KadecTBy NPOrpaMMHBIX CPEACTB, a Takke K crmocobaM ero oOecrneueHus u
KOHTPOJIS,;

3) no HeoOXOIMMOCTH COTJIACOBAaHMS BHOBb pa3pabaThIBa€MbIX MPOrPAMMHBIX CPEACTB C
(hOHIOM AJITOPUTMOB U IPOTPAMM.

2.3.2.5. 115 TeXHUYECKOTr0 00eCIeYeHUsl CUCTEMbI IPUBOJSAT TPEOOBAHNUS:

1) K BUAaM TEXHMYECKHX CPEICTB, B TOM YHCJIE K BUAAM KOMIUIEKCOB TEXHHYECKHUX
CPEICTB, MPOTPAMMHO-TEXHUYECKUX KOMIUIEKCOB M JPYTUX KOMIUIEKTYIOIIUX H3ENnH,
JIOMTyCTUMBIX K UCIIOJIb30BAHUIO B CUCTEME;

2) K (yHKIMOHAIBHBIM, KOHCTPYKTUBHBIM W OJKCIUTyaTal[HOHHBIM XapaKTePUCTUKaM
CPEICTB TEXHUYECKOTO 00€CIIeUEeHUSI CUCTEMBI.

2.3.2.6. lnsg opraHM3allMOHHOIO OOECHEeYeHHUs MPHUBOIAT TPeOOBaHMS K CTPYKType U
GyHKUMAM — TOApa3JeNeHuil, ydacTBYIOIIMX B  (YHKIMOHMPOBAHWU  CHCTEMBl WU
o0ecreunBaroIuX dKCIUTyaTaluo;®

2.3.2.7. Jna meronuueckoro obecreuenuss MC npuBomar TpeOOBaHHS K COCTaBy
HOPMAaTHUBHO-TEXHUYECKON JOKYMEHTALIMU CHCTEMBI (IIEpEYeHb MPHUMEHSEMBIX TIIpH ee
(YHKIIMOHMPOBAHUY CTAHAAPTOB, HOPMATHBOB, METOJIUK U T. I1.).

2.4. Paznen «CocraB u cojepkanue padboT Mo CO3AaHUI0 (Pa3BUTHIO) CUCTEMBD) JOHKEH
coJiepKaTh NepevyeHb CTaJuil U 3TanoB padoT Mo co3AaHuio cucreMsl B coorBercTBuM ¢ 'OCT
24.601, cpoku HMX BBINIOJIHEHUS, ME€PEUEHb OpPraHU3alMi - HCIOIHUTENEH padoT, CChUIKM Ha
JIOKYMEHTbI, IOJTBEPKJIAIOIINE COTrJIacke 3TUX OPraHM3aluil Ha y4acTHE B CO3/IaHUM CHUCTEMBI,
WJIN 3alMCh, OTPEEIISIONIYI0 OTBETCTBEHHOTO (3aKa3UuK WM pa3paboTUMK) 3a MPOBEACHUE ITHX
pador.

2.5. B pazgene «TpeboBaHMs K COCTaBY U COAECPKaHUIO PabOT MO MOJATOTOBKE 0OBEKTa
aBTOMAaTH3allUd K BBOJY CHUCTEMbI B JieiicTBHE» HEOOXOAMMO NPUBECTH IMEPEYeHb OCHOBHBIX
MEpOTPHUATHIA M WX HCIOIHHUTEICH, KOTOpPBIE CIEeNyeT BBIIOJHHUTH NMPH MOJITOTOBKE OOBEKTa
aBTOMaTH3anuu kK BBoay MC B neiictBue.

2.6. B cocraB T3 Ha mnpoexktupoBanue MC npu HaIuuuM yTBEP>KICHHBIX METOJUK
BKJIIOYAIOT NPUIIOXKEHUS, COIepIKallILe:

1) pacuet oxunaemMoi 3pPEKTUBHOCTH CHCTEMBI;

2) OLIEHKY HayYHO-TEXHHUUYECKOTO YPOBHS CUCTEMBI.

[Ipunoxxenus BkiIto4aroT B coctaB T3 Ha npoektupoBanue MC no coriacoBaHuIo MEXIY
pa3paboTUYNKOM U 3aKa3UUKOM CHUCTEMBI.

IocTanoBKa 3a1a4u K NPaKTHYeCKOil padoTe 2

1. I3yuntsb npeuiaraeMplii TEOpETUHUYECKUN MaTepual.

2. [locTpouTtsb ONOpHBIE TOYKHU 3peHusi Ha ocHoBaHuU MeToga VORD s popmupoBanus
U aHanu3a TpeOoBaHMM. Pe3ynabTaroM MJODKHBI SIBUTbCA JIBE JAMArpamMMbl: JuarpaMma
UICHTHU(HUKAIMN TOYCK 3PEHUS U JHarpaMMa HepapXxuu TOUEK 3peHHs.

3. CoctaBuTh MH(POPMALMOHHYIO MOJENb OyIylIell CHCTEeMBbl, BKIIOYAIOIIYyI0 B ce0s
ONMCAaHHUE OCHOBHBIX OOBEKTOB CUCTEMBI M B3aMMOJAEWUCTBUA MeEXIy HUMH. Ha ocHoBaHuu
UH(POPMALMOHHOM MOJIENH, UarpaMMbl UICHTU(UKALMN TOYEK 3PEHUs, TuarpaMMbl HEpapXUuu
TOYEK 3pEHHUsI CPOPMHUPOBATH TPEOOBAHHS MTOJIB30BATENS U CUCTEMHBIC TPEOOBAHMSL.

4. Ha oCHOBaHUU OIUCAHUS CUCTEMbI, HHPOPMALIMOHHON MOJEIH, M0JIb30BATEIbCKUX U
CHUCTEMHBIX TpeOoBaHWi pa3paboraTh TexHuueckoe 3amanue (T3) Ha mpoexTHpoBaHUE



uHpopmannonHoit cucremsl (IIpunoxenue A). T3 H0MKHO colepKaTb OCHOBHBIE pa3Jelibl,

orucanubie B 'OCT 34.602-89.

5. OdopMuth 0TUET MO TpaKTHUECKOH padore. [IpeacTaBuTh OTYET AJIS 3aIUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 32IaHUI

B cooTrBeTcTBUM ¢ yka3aHHOH mpeAMeTHOH 00NacThI0 M KiaccoM paszpalbaThiBaeMON
nH(OPMALIMOHHON CUCTEMBI pa3paboTaTh TEXHUYECKOE 3a/1aHue Ha npoekTupoBanue VC.

Tabnuna 1.2 — UaauBuIya bHbIS 3a1aHUS

Ne [IpenmeTHas 001acTh Knacc UIC

1 Cxkian MRP

2 IIpon3BOACTBEHHOE IPEAIPUITHE ERP

3 Toprosoe npeanpusaTue CRM

4 ToproBoe npeanpusTre SCM

5 Topropoe npeanpusTue B2C

6 Iloptan B2B

7 CTpouTelIbHOC IPEANPHITHE HC yuera

8 Briciiee yueOHOe 3aBeIcHIE WC ynpaBnenus
9 HNudpacTpyKkTypa NpeanpusTis CIIITP

10 AnmapaTtHas HHQpacTpyKTypa NpeanpHsITHS DKCIepTHAs CUCTEMa

Conep:xaHue oTyeTa

ITo BbImonHeHHON paboTe cocraBisiercs oT4eT. OTYET BBINOJIHACTCS B AJIEKTPOHHOM
Buje. [1o BeINONIHEHHOMY OTUETY MPOBOAMUTCS 3alllMTa IPAKTUYECKON pabOTHI.
OTueT MO NPaKTUYECKOH padoTe MOJKEH COCTOATh M3 CIEAYIOUMX CTPYKTYPHBIX

9JICMCHTOB:
THTyJ’ILHBIfI JINCT,
BBOAHAA 4acCThb,

OCHOBHasa 4YacCTb (OHI/IcaHI/IC pa6OTLI)I TCXHUYCCKOC 3alaHUC Ha MNPOCKTHPOBAHUC

MH(OPMALIMOHHON CUCTEMBI;
3aKJTF0UYEHUE (BBIBOIBI).

BBOI[HaSI 4JaCTb OTYECTA JOJIKHA BKIIIOYATh IIYHKTHI:

YCJIOBUC 3a1a4u,
MOPAAO0K BBIITOJTHCHUA.

porpaMMHO-aIIapaTHbiC CPpCACTBA, UCIIOJIB3YEMbIC IIPU BBINIOJIHCHUN pa6OTBI.
3ammTa OT4YeTa IO 3aKII04YaeTcs B NPCABABICHUN IMPEIIOAABATCIIIO ITOJTYYCHHBIX
PpE3yJIbTAaTOB B BU/C cpaﬁna U ICMOHCTpAlWU IMOJYYCHHBIX HABBIKOB IMPU OTBETAX Ha BOIPOCHI

npenoaaBaTeiis.

KonTpoJsbHBIE BOIPOCHI

. Uto Takoe *KU3HEHHBIN ITUKII TPOTPaAaMMHOTO TTPOyKTa?
. laiiTe onpenenenre Moeau xxu3HeHHoro nukia [10.
. [IpuBeuTe 3TAIBI pa3pabOTKH MPOTPAMMHOTO CPEICTRA.
. Kakue stanb Bkmrouaet B ce0s moaenb XKL IIC cormacuo I'OCT 19.102-77?
. Uro BKiIIOYAET B ceOsl 3Tal NpeaIpOEKTHOrO UCCIeI0BaHus?
. [lepeuncnure pyHKIIMOHATBHBIE TPEOOBAHUS K IPOrPAMMHOMY HPOAYKTY.
. [lepeuncnure sKCIUTyaTalMOHHBIC TPEOOBAHUS K TPOrPAMMHOMY MTPOIYKTY.
. [lepeuncnure npaBuiia pa3pabOTKH TEXHUYECKOTO 3aIaHMS.

9. HazoBuTe OCHOBHBIE pa3eibl TEXHUYECKOTO 3aJaHus.

10. B Kakux OTHOIICHUSX HAXOMATCS 3aKa3yuK M pa3pabOTYMK TIPU BHIPAOOTKE
TpeOOBaHUIl K IPOrPaMMHOMY CPEICTBY?

03O\ LN kW~
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IIpakTnyeckas padora 3. OHTOJIOTMA NPEACTABICHUS JAHHBIX M 3HAHMI B
HHHOBAIIUOHHBIX PCHICHUAX

Llesqs padoThI: H3yueHHE 33ja4l IPOCKTUPOBAHUS MH()OPMAITMIOHHON CHCTEMBI

[MpakTnyeckast paboTa HampaBieHa Ha O3HAKOMIJIGHHE C TIPOIIECCOM OMHUCAHUS
UH(POPMALMOHHOM CHCTEMBbl M TOJYYEHHE HABBIKOB IO HCIIOJIB30BAaHHIO OCHOBHBIX METO/0B
ananmuza UC.

TpeboBanus K pe3yabTaTaM BBHIIOIHEHUS IPAKTUUYECKOI paboThI:

HaJIMYUE ONMUCAHUS HHPOPMAIIMOHHOMN CUCTEMBI;

IPOBE/ICHUE aHAIN3a OCYILIECTBUMOCTH BBIMIOJIHEHUS IIPOEKTA;

HAJIN9He 3aKITIOYCHUS 0 BO3MOXXHOCTH peanu3anim MIPOEKTA,
COJZIepKAIIEr0 PEKOMEHIAIMN OTHOCUTEIBHO pa3pabOTKH CHUCTEMBI, Oa30BbIe MPEIOKEHUS 110
00BEMyY Tpebyemoro OroJKeTa, YUCITy pa3padOTUYMKOB, BpEMEHHU U TpeOyeMOoMy MpOrpaMMHOMY
o0ecreyeHuIo.

OcHoBBI TEOPUH

[IpoGnembl ympaBieHUs TPOrPaMMHBIMH TPOEKTAMHU BIIEPBBIC MPOSIBUIHCH B 60-X -
Hauane 70-x TromoB, KOrja MpOBAJWIMCh MHOTHME OOJbIIME TMPOEKThl MO pa3zpaboTke
OPOTrpaMMHBIX TPOXYKTOB. bbumu 3adukcupoBanbl 3aaepxku B co3ganuu I10, oHO ObLIO
HEHA/IeKHBIM, 3aTpaThl Ha pa3pabOTKy B HECKOJbKO pPa3 MPEBOCXOIWINA IE€pBOHAYATIbHbBIE
OLIGHKH, CO3/IaHHBbIE [POrpaMMHbIE CHCTEMbl 4YacTO HMEJIM HU3KHE II0KazaTesn
POU3BOIUTENBHOCTH. [IpWYMHBI MPOBAJOB KOPEHWJIMCh B TE€X IOAX0JaX, KOTOpBIE
UCIIOJIb30BAIMCH B YIIPAaBICHUU MpoeKkTamMu. [Ipumensemas MeTouka Obula OCHOBAaHA Ha OIBITE
VIOpaBJICHUS TEXHUYECKHUMH TPOEKTaMH U OKa3aiach Hed()PexkTuBHOM Tpu pa3padoTke
IpOrpaMMHOr0 00ecrieueHus..

Baxxno moHumarh pasHuily Mexay npodeccrmonanbHOM  paspabotrkoit [10 wm
JTIOOUTENICKUM  MporpammupoBaHueM. HeoOXonumocTh — ympaBiieHUsT — IPOTpaMMHBIMU
IpOeKTaMu BBITEKAaeT U3 Toro ¢akra, 4To mpoliecc coznanus npodeccuonanpuoro [0 Bcerna
ABIISICTCS. CYyOBEKTOM OFO/DKETHOW MOJMTUKU OpraHU3alluy, TIe OHO pa3paldaThIBaeTcs, U UMEET
BpEMEHHBIE OrpaHn4eHusi. PaboTa pykoBOIUTENS TPOTPAMMHOTO MPOEKTA IO OOJBIIOMY CUETY
3aKJII0YaeTCs B TOM, YTOOBI I'apaHTUPOBATh BBHIMOJIHEHHE ATUX OIOJKETHBIX M BPEMEHHBIX
OTrpaHMYEHUN ¢ y4eToM OM3HEecC-1eel opraHi3alui OTHOCUTEIBHO pa3padaTeiBaemoro I10.

PykoBomuTenn  mpOEKTOB MpU3BaHbl  CIUNIAHUPOBATH  BCE  OTambl  pa3pabOTKH
IporpaMMHOTO TpoaykTa. OHHM Takke JOJDKHBI KOHTPOJHMPOBATH XOJ BBITIOJHEHHUS paboT U
coOmrofeHnst Bcex TpeOyeMbIx cTaHAapToB. [IOCTOSHHBIN KOHTPOJIb 32 XOJOM BBITIOJHEHUS
paboTr HeoOXoaMM sl TOTO, YTOOBI Tpolecc pa3pabOTKH HE BBIXOIMI 32 BPEMEHHBIE H
OIO/KETHBIE OTPAaHUYEHHUA. XOpolllee yMpaBlIeHHE HE TapaHTHUPYET YCIEIIHOTO 3aBEpIICHUS
IPOEKTa, HO IUIOXO€ YIpaBJl€HHE O0053aTelNbHO MPUBEIAET K €ro MpoBaly. OTO MOXKET
BBIPA3UThCA B 3aJlepKKe CPOKOB chaud rotoBoro I1O, B MpeBbINIEHUH CMETHON CTOMMOCTH
IPOEKTa U B HECOOTBETCTBUHU roToBoro [10 criermudukamm TpeOoBaHUA.

[Ipouecc pazpabotku [IO cymiecTBEHHO OTJIWYAaeTCsl OT TMPOILECCOB peaU3aliu
TEXHUYECKUX MPOEKTOB, YTO TIOPOXKIAET OINPENCICHHBIE CIOKHOCTH B  YIPaBICHUH
MPOrPaMMHBIMH MTPOEKTAMU:

1. IlporpamMMHBIii TPOAYKT HEMaTepuaneH. [IporpamMHoe obecriedeHne HeMaTepraibHO,
€ro HelNb3sl YBUAETh WM NMOTporaTh. PykoBoauTE s MPOTPAMMHOTO MPOEKTa HE BUIUT MPOLIECC
"pocta" paspabareiBacmoro I1O. OH MOXET MmoyiaraThCsl TOJIBKO Ha JIOKYMEHTAIMIO, KOTOpAs
(ukcupyet mporecc pa3paboTKu MPOrPaMMHOTO MPOAYKTA.

2. He cymecTtByeT cTanmapTHbIX mporeccoB pazpadbotku [10. Ha ceronnsiinuii neHs He
CYILIECTBYET YETKON 3aBUCHUMOCTH MEXAy mporeccoM cozganus [1O u Tumom cosnaBaeMoro
IPOTPaMMHOTO MPOAYKTa. Jpyrue TeXHHUECKHe NUCIHILIMHBI UMEIOT JTUTEIbHYI0 HCTOPHIO,
IPOLECChl Pa3pabOTKU TEXHUYECKUX U3JEIUNA MHOTOKPAaTHO OMpoOOBaHB M IPOBEPEHHI.
[Iponieccbl co3manusi OONMBIIMHCTBA TEXHUYECKUX CHCTEM XOpOIIO HM3y4yeHbl. M3ydeHuem xe
nporeccoB cozaanus 1O crenuanucTsl 3aHUMAIOTCS TOJNBKO mocieaHee BpeMs. [loaromy moka



HeNlb3s TOYHO Mpe/AcKa3aTh, Ha KakoM dTame mporecca pazpaborku IO Moryr BO3HUKHYTh
MpOoOJIEMBI, YTPO’KAIOIIME BCEMY ITPOIrPAaMMHOMY MTPOEKTY.

3. bonbume mporpaMMHbIE MPOEKTHI - 3TO 4YacTO "OAHOPa30BbIe" IMPOEKTHl. bonbiine
MIPOrpaMMHBIE IPOEKTHI, KaK MPaBUJIO, 3HAUUTEIBHO OTJIIMYAIOTCS OT MPOEKTOB, PeaIn30BaHHBIX
panee. IlosToMy, 4YTOOBI yMEHBIIUTH HEOINPEACIEHHOCTh B IUIAHUPOBAaHMM IPOEKTa,
PYKOBOJIUTENN NPOEKTOB JOJDKHBI 00J1IafjaTh OYEeHb OOJBUIMM IPaKTUYeCKUM ombIToM. Ho
IIOCTOSIHHBIE TEXHOJIOTMYECKNE M3MEHEHUS! B KOMIIBIOTEPHON TEXHMKE M KOMMYHHUKAlMOHHOM
000py0BaHNU 00€CLEHUBAIOT MPEAbIAYIIMA ONBIT. 3HAHUS U HAaBBIKU, HAKOIUICHHBIE OIBITOM,
MOTYT HE BOCTPeOOBAThCsl B HOBOM IIPOEKTE.

[lepeuncneHHble OTINYMS MOTYT MIPUBECTH K TOMY, UTO pealin3alys IpOoeKTa BBIUIET U3
BPEMEHHOI'0 TpaduKa WM IPEBBICUT OIOMKETHbIE aCCUTHOBaHHUA. [IporpaMMHBIE CHCTEMBI
3a4acTyl0 OKAa3bIBAIOTCSI HOBUHKAMM Kak B "HJEOJOrHMYecKoM'", TaKk U B TEXHHMYECKOM IUIAHE.
[TosTomy, mpenBuisi BOSMOXKHBIE MPOOJIEMBI B peaju3allMd MPOrPaMMHOTO MPOEKTa, CIEAyeT
BCErja IMOMHHUTb, YTO MHOTHM U3 HHUX CBOICTBEHHO BBIXOJUTh 3a pPaMKU BpPEMEHHBIX U
OIOJKETHBIX OIPaHUYEHUH.

IocTanoBKa 3a1a4u K NpaKTUYecKoii padore 3

1. U3yuuTh npeyiaraeMblii TEOpeTUYECKHU MaTepuall.

2. CocTaBuTh NOAPOOHOE ONKcaHne HHPOPMAITMOHHON CUCTEMBI.

3.Ha ocHOBaHMM OIMCaHMSA CUCTEMbl IIPOBECTH AaHaIU3 IMpolecca OpraHU3aLUuU
POCKTHPOBAHUS MHPOPMAIIMOHHOW CUCTEMBI. B X0/1e aHamM3a OTBETHTH Ha BOIPOCHL:

Yo mpou30iIeT ¢ opraHu3aiueil, ecim cucteMa He OyIeT BBEJICHA B AKCIUTyaTaIHIo?

Kakwne Texymie mpoOieMsl CyIecTBYIOT B OpTaHU3alMU M KaK HOBAsi CHCTEMAa ITOMOKET
UX PEInTh?

Kakum o6pazom cuctema OyaeT cmiocoOCTBOBATH 1eisiM On3Heca?

Tpebyet nu pa3paboTka CUCTEMbI TEXHOJOTHH, KOTOpasi 10 3TOT0 HE UCIOJIb30Balach B
OpraHu3anuu?

Pe3ynbraToM aHanM3a JOJKHO SIBUTHCS 3aKJIIOYEHHE O BO3MOXHOCTH pealu3aluu
IPOCKTA.

4. PacnipefenuTh poiu B Tpymmne (PyKOBOAUTENb MPOEKTa-pa3pabOTYMK, CUCTEMHBIN
aHAJUTUK-Pa3pab0TUUK, TeCTep-pa3paboTIHK).

5. 3anoaHUTD pa3ziensl JIaHa:

Beenenue

Opranu3zanivs BbITIOJHEHHSI TPOEKTa

AHanu3 pucKkoB

Paznensl mOMKHBI comepkaThb PEKOMEHIAIMU OTHOCHUTEIHHO pPa3pabOTKH CHUCTEMBI,
0a30BbIe TPEUIOKEHUS 110 00bEMY TpeOyeMoro OroJKeTa, Yuciay pa3pabOTUHMKOB, BPEMEHHU U
TpeOyeMOoMy MPOrpaMMHOMY OOECTIEUEHHUIO.

6. Odopmuts otueT. [IpeacTaBUTh OTUET JIJIS 3AIMTEHI.

BapuaHTbl HHAUBUIYAJIbHBIX 321aHUH

B cooTBeTcTBUM C yKa3aHHOW NpeAMETHON 00JacTbi0 M KJIAcCOM pa3zpadaTbiBaeMoi
MH(POPMALIMOHHOM CcHCTEMBl pa3padoTaTh ONUCaHWE MH(OPMAILMOHHOM CHUCTEMBbI M IPOBECTU
aHaJIM3 TpoIlecca OPraHu3auy MPOSKTHPOBAHUS HH()OPMAITMOHHOW CHCTEMBI.

Ta6nuua 3.1 — MHauBUayaibHbBIC 3aJaHUS

Ne | Ilpenmetnast o01acTh Knacc UC
1 Ckiang MRP

2 IIpon3BOACTBEHHOE NPEAIPUSITHE ERP

3 Toprosoe npeanpusaTue CRM

4 Toprosoe npeanpusTue SCM




5 Topropoe npeanpusTue B2C

6 Iloptan B2B

7 CTpouTelIbHOC IPEPHUSITHE HC yuera

8 Bricmiee yueOHOE 3aBe/IeHHE NC ynpaBaenust

9 Nudpactpykrypa npeanpusiTus CIIIIP

10 AnmapaTtHas HHQpacTpyKTypa NpeanpHsITHS DKcnepTHas cucTemMa

Conep:kanue oTyera

ITo BbImonHeHHOW paboTe cocraBisiercs oT4eT. OTYET BBIMOJHACTCS B AJIEKTPOHHOM
Buze. [1o BBIMOIHEHHOMY OTYETY MPOBOAUTCS 3alllUTa MPAKTUYECKON paOOTHI.

OTueT MO NPaKTUYECKOH padoTe MOKEH COCTOATh M3 CIEAYIOUMX CTPYKTYPHBIX
JJIEMEHTOB:

TUTYJIbHBIN JIUCT;

BBOJIHAs 4YacTb: KpaTKOE€ OINWCaHWE LeJded MpOoeKTa M IMPOEKTHBIX OrpaHUYEHUN
(Or0KETHBIX, BPEMEHHBIX U T.JI.), KOTOPbIE BaXHbI JUIsl YIIPABICHUS IIPOCKTOM.

BBoaHasg wacTh oOTYeTa JOJDKHA BKJIOYATh IIYHKTBL:  YCJIOBHE 3aJaud; HOPSI0K
BBITOJIHEHUS; IPOTPaMMHO-aMIapaTHbIe CPEACTBA, UCIIOJIb3yEeMbIE IIPH BHIIIOJTHEHUU pabOThI.

OCHOBHasl 4acTh (omucaHue paboThl): omUcaHHe MH(OPMALMOHHOW CUCTEMbl; aHAU3
npoliecca OpraHu3aluy IPOSKTUPOBAHUS HH(POPMAITMOHHONW CUCTEMBI; POJIH.

OcHOBHasi 4YacTh OT4YeTa BKJIOYaeT B cels: omucaHue HHPOPMAIMOHHON CHUCTEMBI
(ITO) - nanuuue 3aKJIIOYEHUS 0 BO3MOXXHOCTH peanuzanuu IIPOEKTA,
COJIEPXKAIIET0 PEKOMEHAUN OTHOCUTEIBHO pa3pabOTKH CUCTEMBI, OA30BbIE MPEUIOKEHUS 110
00bEMY TpebyeMoro OroJkeTa, YMCIy pa3paboTYMKOB, BPEMEHH M TpeOyeMOMy MPOTpaMMHOMY
00ecrnevyeHnIo; aHajal3 OCyIIeCTBUMOCTH: yKa3aTh BO3MOXKHbBIE MPOOJIEMBbI U IMMyTH UX PELICHHUS;
POJIM YyYaCTHUKOB Ipymiisl pa3padboTku I10.

3aKJIIoueHue (BHIBObI);

CIIMCOK MCIIOJIb30BAHHOM JINTEPATYPBI.

3amuTa OT4YeTa 3aK/IIOYaeTcs B NPEIbSBICHUM IMPENOJaBATEN0  IOJTYYEHHBIX
pe3yabTaToB B Buie (aiiya M IEMOHCTPALMH MOJyYE€HHBIX HABBIKOB IPU OTBETaX Ha BOINPOCHI
IIPEroiaBaTells.

KonTpoJsbHBIE BOIPOCHI

1. lpemnoxkure, KTO OBl MOr y4acTBOBaTh B (opMuUpOBaHMH TpeOOBaHUIT ISt
YHHUBEPCUTETCKOW CHCTEMBbl PErHMCTpaluu CTyJIeHTOB. OObSICHUTE, NIOYEMY IIOYTH HEU30EKHO,
4TO TpeOOBaHUA, CPOPMYIUPOBAHHBIC PA3HBIMU JIULAMH, OYAyT IPOTUBOPEUUBEI.

2. PazpabGateiBaetcs cucrema I1O s aBroMaru3anuu OMOIMOTEYHOTO KaTajora. JTa
cucrema OyJneT conaepkaTb HMH(GOPMAIMIO OTHOCHTEIBHO BCEX KHHUI B OMOIMOTEKe U Oyaer
noyie3Ha OMOIMOTEUHOMY TMepcoHany, aboHeHTaM W uurtarelsM. Cucrema J0JDKHA HUMETh
CpeICTBa IMPOCMOTpA Karajora, CpelICTBa CO3JaHMs 3alpoCOB U CPEACTBA, MO3BOJISAIOIINE
MOJTE30BATEIISIM PE3EPBUPOBATH KHHUTH, HAXOSIINAECS B TAaHHBII MOMEHT Ha pykax. Onpenenure
OCHOBHBIE OIOPHBIE TOUKH 3PEHUS, KOTOPbIE HEOOXOIMMO YUECTh B CeUU(UKAIMN CUCTEMBI, U
MOKKUTE WX B3aMMOOTHOIICHHUS, CIIONIB3YS THarpaMMy HepapXuu TOYEK 3pEHHUS.

3. /lns1 Tpex TOYeK 3peHus, ONpEAEJCHHbIX B cHCTeMe OHOIMOTEeYHOro Karayora,
YKQ)KATE CEPBUCHI M COOTBETCTBYIOIUIME JaHHBIC, KOTOPbIE OOECIICYMBAIOTCS STUMH TOYKAMH
3pEeHHsI, U COOBITHS, KOTOPBIE YIPABIIAIOT ITUMHU CEPBUCAMHU.

4. KTto momxeH mpoBoauTh 0030p TpeboBanuii? Hapucyitte Mozens mporecca o063opa
TpeOOBaHUIA.

5. Bama xomnaHusi HCTIONB3yeT CTaHAAPTHBIA METOJ]l aHanu3a TpeboBaHuid. B mpouecce
paboThl Bbl OOHAPYKWIIM, YTO STOT METOJ| HE YYUTHIBACT COLMANIbHBbIE (DAKTOPBI, BasKHBIC IS
CHCTEMBI, KOTOPYIO Bbl aHAIM3HpyeTe. Bam pyKkoBOOWTENh Nal BaM SICHO IOHSTH, KaKOMY
METO/y aHajJH3a Hy>KHO cienoBath. OOCyuTe, 4TO BbI JOJDKHBI IeNIaTh B TAKOM CUTYAIUH.



IIpakTnyeckas padora 4. CeMaHTHYeCKOEe MOACJIMPOBAHNE JAHHBIX M 3HAHUI B
TEXHOJIOTHUAX 00JIbIINX JAHHBIX

Heabp padoThl: M3ydeHHE TEXHOJOTUU YIPABICHUS W3MEHEHHUSMH B MPOSKTUPOBAHHUU
MH()OPMAIIMOHHBIX CHCTEM

[IpakTuueckass paboTa HampaBlieHA Ha O3HAKOMJIEHHE C TMPOILIECCOM OMHCAHUS
MH()OPMAIIMOHHOW CHCTEMBI M TIOJyYEHHE HABBIKOB 10 HMCIOJIH30BAHUIO OCHOBHBIX METOJOB
a"anmsa HC.

TpeOoBaHwus K pe3yIbTaTaM BHITIOTHEHHS MPAKTHICCKOW PabOTHI:

HAJIMYUE OMUCAHUS HHPOPMAIIMOHHON CUCTEMBI;

MIPOBEJICHUE aHATN3a OCYIIECTBUMOCTH BBITIOJTHEHUS TIPOCKTA;

HaJIM4He 3aKIIOUYEHUS 0 BO3MOKHOCTH peanuzanuu MIPOEKTA,
COJIEpIKaIer0 PEKOMEHIAINNA OTHOCUTEIIEHO Pa3pabOTKHA CHUCTEMBI, 0a30BbIC TPEIOKCHHS 110
00BEMyY TpeOyeMoro OroKeTa, YUCTy pa3padOTIYNKOB, BpEMEHHU U TpeOyeMOMY MpOrpaMMHOMY
00eCICYCHHIO.

OcHoBBI TECOPUH

IIponecc ynpas/jienusi pa3padoTKoil IPOrpaMMHOI0 odecneyeHust

HeBo3MOXHO ommcaTh U CTaHIAPTU3UPOBATH BCE PAOOTHI, BHIMOIHIEMBIE B MPOEKTE IO
cozganuto [10. Otu paboThl BeCbMa CYIIECTBEHHO 3aBHUCST OT OPTaHM3AIlMU, TJI€ BBIOTHICTCS
paspabotka I1O, u oT THma co3raBaeMOro mHporpaMMHOro mnpoaykra. Ho Bcerma MoKHO
BBIJIETIUTH CIIEAYIOLIUE:

Hanucanue npeanoxxennii no cozganuo 110.

[TnanupoBanue u cocraBiienne rpaduka padot o cozganuto [10.

OneHuBaHuE CTOUMOCTH IIPOEKTA.

[TonGop mepconana.

KoHTpoJb 32 X0/J0M BBINOJHEHHS paloT.

Harnncanue oT4€TOB M PEACTaBICHUM.

[lepBast ctagusi NPOrpaMMHOTO MPOEKTAa MOKET COCTOSATh M3 HANMCAHUSA MPEIJIOKEHUI
[0 peanu3aliu 3Toro npoekra. [IpennoxeHus T10IKHbI coAepkKaTh OMMCAHUE 1IeJIel TPOEKTOB U
croco0oB ux AocTikeHHs. OHM Takke OOBIYHO BKJIIOYAIOT B ce0sl OLEHKM (PMHAHCOBBIX U
BPEMEHHBIX 3aTpaT Ha BBINOJIHEHUE MpoekTa. [Ipn HeoOXxoauMocCTH 3/1€Ch MOTYT MPHUBOJUTHCS
000CHOBaHUA AJI Tepeayd MPOeKTa Ha BHITIOJHEHHE CTOPOHHEH OpraHW3alluu WU KOMaHJEe
pa3pabOTUUKOB.

Hanucanme mnpennokeHuil — OYEeHb OTBETCTBEHHas paboTa, TaKk Kak MAJii MHOTHX
OpraHu3alMii BOMPOC O TOM, OyAET JIM TPOEKT BBIMOIHATHCA CaMOW OpraHU3aIedl Wiu
pa3pabaTeiBaThCcsl MO KOHTPAKTy CTOPOHHEH KOMIIaHWEH, sABIseTCs KputuyeckuM. He
CYILLIECTBYET KaKUX-TMOO0 PEKOMEHJAIMIl M0 HAMCaHUIO MPEJIOKEHUM, MHOTO€ 3]1€Ch 3aBUCUT
OT OIBIT.

Ha sTane ninaHupoBaHusi MpOEKTa ONMPEAEAIOTCS MPOLECCHl, 3Tallbl M MOJyYeHHbIE Ha
KQKJIOM U3 HUX PE3yJbTaThl, KOTOPBIE JOKHBI IPUBECTH K BBINOJIHEHUIO MpoeKTa. Peanu3anus
9TOro IUIaHa MPHUBEAET K JOCTHXKEHMIO Leneld mpoekTta. OmpesesieHne CTOMMOCTH IPOEKTa
HalpsIMyl0 CBS3aHO C €ro IUIAaHUPOBAHUEM, IIOCKOJIBKY 3/1€Chb OLEHUBAIOTCS PECYPCHI,
TpeOyroIIuecs sl BHITOJHEHUS TUIaHa.

KonTponb 3a xoq0M BbIMOIHEHHS] pabOT (MOHUTOPUHT MPOEKTAa) — 3TO HEMPEPHIBHBIM
IpOLECC, MPOJOJKAIOIIMICS B TEYEHHE BCEro CpOKa pealu3aluu HpoekTa. PykoBoauTensb
JOJKeH TIOCTOSIHHO OTCIIeKUBATh XOJ pealu3allid MPOEeKTa M CPaBHHUBATh (DAKTUYECKUE U
IUTAHOBBIE TIOKA3aTEIH BBIOJHEHHS pPAaOOT C MX CTOMMOCTBIO. XOTSI MHOTHE OpraHH3aluu
UMEIOT MEXaHW3Mbl (OPMAIBHOTO MOHHUTOPHHra pabOT, OMBITHBIA PYKOBOAMTEIh MOKET
COCTAaBUTh SICHYIO KapTHHY O CTaJud pPa3BUTUU IPOEKTa IPOCTO IyTeM HEPOPMaIbHOIO
o01IeHus ¢ pa3paboTYNKaMHu.

HedopmanbHblii MOHUTOPUHT YacTO IMOMOTAET OOHAPY)KUTH MOTEHIIMAIBHBIE ITPOOJIEMBI,
KOTOpBIE B SIBHOM BHJE MOTYT OOHapy»XHUThCs mo3faHee. Hampumep, exenHeBHOE 00CyXIeHUE



XOZla BBINOJHEHUST pabOT MOXKET BBIIBUTh OTACIbHBIC HEIOPAOOTKH B  CO31aBaEMOM
MPOrpaMMHOM TpoJyKTe. BmecTo oXuIaHus OTYETOB, B KOTOpPBHIX OyAeT OTpakeH (¢akT
"mpoOykcoBku" rpaduka pabOT, MOXKHO OOCYAUTh CO CHEUHMATUCTAMH HaMeyaroIluecs
MPOrpaMMHUCTCKHE MTPOOJIEMBI U HE AOMYCTUTh CpbIBa Ipadrka padboT.

B Tewyenue peanuzanmuu MpoekTa OOBIYHO MPOUCXOJIUT HECKOIBKO (hopManbHBIX
KOHTPOJIbHBIX MTPOBEPOK X0J1a BBIMOJIHEHUS padoT no co3znanuto [10. Takue npoBepKH JOIKHbBI
JaTh OOLIYI0 KapTHHY XOJia peald3allid MpPOEKTa B LEJIOM M I0Ka3aTh, HACKOJIBKO YXKe
paspaboTtanHas yacTth [10 cooTBeTCTBYET LIENSIM IPOEKTA.

Bpewmst BbINOIHEHUS OOJIBIINX TPOTPAMMHBIX MPOEKTOB MOKET 3aHUMATh HECKOJIBKO JIET.
B Teuenue 3Toro BpeMeHu LeNU U HAMEPEHUs OpraHu3aliy, 3aKa3aBIlell IpOrpaMMHBIN MTPOEKT,
MOTYT CYIIECTBEHHO HM3MEHMUTHCS. MOXKET OKazaThCs, YTO pazpabaThiBaeMblii MPOTrpaMMHBIN
MPOJAYKT CTaJl YXKE€ HEHYKHbIM JHOO HCXOJHbIe TpeboBaHus K cozgaBaemMomy IIO mpocto
ycTapead M HMX HEOOXOOUMO KapAWHAJIBHO MEHATh. B Takoil cuTyaluu pyKOBOJCTBO
opraHusanuu-pazpaboTurKa MOKET NMPUHATH pellieHne o npekpameHuu pazpadbotku 110 unm 06
U3MEHEHUU MpOeKTa B IIEJIOM C TeM, YTOObl Yy4YecTb W3MEHUBIIMECS LU M HaMepeHUs
OpraHMu3alH-3aKa3yuKa.

PykxoBoauTenu mpoekToB OOBIMHO OO0S3aHbI CaMM MOAOMPATh MCIOJHUTENEH ISl CBOMX
npoekToB. B upgeanbHoM ciydae npogecCHOHalIbHBIH YPOBEHb HCIOJHUTENEH JIO0KEH
COOTBETCTBOBATh TOH paboOTe, KOTOPYIO OHU OyAyT BBINOJHATH B XOJ€ pealu3alld MPOEKTa.
OpHako BO MHOTHMX CIy4asiX pyKOBOJIUTENIM TOJKHBI [OJIaraTbCsl HA KOMaHIy pa3pabOTYUKOB,
KOTOpasi jajeka oT wuneanbHo. Takas curyauus MoOXeT OBbITh BBI3BaHA CIIEAYIOIIMMU
NPUIHHAMU:

1. Bro[pkeT mpoekTa He MO3BOJISeT NPUBJIEYb BhICOKOKBATU(HUIIMPOBAHHBIN MepcoHal. B
TaKOM CJIy4ae 3a MEHBIUIYIO IJIaTy IPUBJIEKAIOTCSI MEHEe KBaJM(UIIMPOBAHHBIE CIIELUATHCTHI.

2. bpIBalOT cUTyaluM, KOTJa HEBO3MOXHO HaWTH CIEUUAIUCTOB HEOOXOIUMON
KBaM(pUKalMM Kak B caMOMl opraHu3anuu-pazpaboTuumke, Tak U BHe ee. Hampumep, B
opraHu3anuu "Iydmye Jo 1" MOTYT ObITh YK€ 3aHSTHI B IPYTUX MTPOEKTaX.

3. Opranu3zainys Xo4yeT MOBBICUTh NPO(QECCHOHATIBHBIA YpPOBEHb CBOMX paOOTHUKOB. B
9TOM CIy4a€ OHa MOXKET IPHUBJIEYb K YYaCTHIO B IPOEKTE HEOIBITHBIX WM HEAOCTATOYHO
KBaJIM(ULMPOBAHHBIX paOOTHUKOB, YTOOBI OHU NMPUOOPETN HEOOXOIUMBIM OMNBIT U MOYUYHINUCH Y
6oJ1ee OIBITHBIX CIELUATNCTOB.

Taxum 00pa3oM, MOUTH Bcerna moadop CIEUATUCTOB ISl BEITIOJHEHUS MPOEKTa MMEEeT
OIpeJieIeHHbIe OIpaHMYEHMsI U HE SBJsIeTCs CBOOOAHBIM. BMecTe ¢ TeM HE0OXOOUMO, YTOOBI
XOTs OBl HECKOJNIBKO WICHOB TpPYNIBl pPa3pabOTUYMKOB HMEIH KBATU(PHUKAIMIO W  OIIBIT,
JIOCTaTOYHbIE JUIs pabOThl HaJl JaHHBIM MPOEKTOM. B MpOoTHBHOM cilydyae HEBO3MOXKHO M30eXaThb
ombok B pazpadotke I10.

PyxoBoauTens mpoekta 0ObIYHO 00sI3aH MOCHUIATh OTYETHI O XOJ€ €r0 BBIMOJIHEHUS Kak
3aKa34nKy, TaK WM TOJPATHBIM OpraHW3alUsAM. DTO JOJDKHBI OBITh KpaTKHE JIOKYMEHTHI,
OCHOBaHHbIE Ha MH(OpPMAIMH, U3BJIEKaeMOI U3 MOAPOOHBIX' OTYETOB O IpoekTe. B aTux oTuerax
JOJKHA ObITh Ta MHGpOpMaius, KOTopas MO3BOJIIET YETKO OLIEHWUTh CTENEHb TI'OTOBHOCTHU
C03/1aBa€MOI0 MPOrPaMMHOTO POAYKTA.

B pamkax kypca «CucTemMHasi MHKEHEpPUS» BbIACIEHBI CIEAYIOIIUE PO B TPyMNIE IO
pazpabotke [10:

PykoBoauresns — o0111ee pykoBOICTBO IPOEKTOM, HAllMCAHUE JOKYMEHTALUH, OOILIEHUE C
3akazuukom I10;

CucTeMHBIN aHATUTHK — pa3paboTka TpeOoBaHUM (COCTaBICHUE TEXHUYECKOTO 3aJaHus,
IPOEKTa IPOrpaMMHOT0 0OecreueHus);

TecTep — cocraBiieHHEe IJIaHA TECTUPOBaHHS M arrectanuu rorooro [1O (mpomykra),
COCTaBJIEHUE CLIEHapUsl TECTUPOBaHUs, 0a30BbII MpUMeEp, NPOBEICHUE MEPONPUATHH MO IJIaHy
TECTUPOBAHUS;

PazpaboTunmk —  MOAeIMpPOBaHHME  KOMIIOHEHT  HPOTPaMMHOr0  oOecreuyeHws,
KOJMPOBAaHUE.



IInanupoBaHue npoeKTa pa3padoTKH NPOrPaMMHOIO0 odecredeHnst

D¢ddexTuBHOE ympaBieHHE NPOrpaMMHBIM HPOEKTOM HAMpsIMYyI0 3aBHCHT  OT
NpPaBWIBHOTO IUTAHUPOBAHHUS pPabOT, HEOOXOAMMBIX JUIs €ro BbimonHeHus. Ilman momoraer
PYKOBOJUTEINO MpPEIBUIAETh MPOOIEMbl, KOTOpble MOTYT BO3HHMKHYTh Ha KakKuX-IHOO 3Tamax
coznanus I10, u pa3zpaboTaTh NMPEBEHTHUBHBIE MEPBI JUI UX MPERyNPEKICHUS WIH PELICHHUS.
[Inan, pa3paOoTaHHBII Ha Ha4YaJbHOM JTale MPOEKTa, pPACCMATPUBAETCS BCEMH €ro
Y4aCTHUKaMHU KaK pPYKOBOJSIIMN JIOKYMEHT, BBIIIOJIHEHHE KOTOPOIO JOJDKHO NPHUBECTH K
YCHEIIHOMY 3aBEpIIECHUI0 MPOEKTa. OTOT IEpPBOHAYAIbHBIA IJIaH JOJKEH MaKCHMajbHO
1oJpOoOHO OMMCHIBATH BCE TANbI PeAIM3aLUH IPOEKTA.

[Ipouecc mnaHMpoOBaHUS HAYMHAETCS, MCXONS M3 OMHCAHMSI CHUCTEMbI, C ONpPEIEICHUS
IPOEKTHBIX OrpaHUYEHHH (BpEMEHHbIE OTPAaHUYEHHUS, BO3MOXXHOCTH HAJIMYHOTO MeEpCOHaia,
OIO)KETHBIE OrPAaHUYEHUS U T.J.). DTU OTPAHUYEHHUS JTOJIKHBI ONPENENAThCSA MapayIeNbHO C
OLICHMBAHHMEM IPOEKTHBIX IAPaMETPOB, TAKMX KaK CTPYKTypa M pa3Mep IpOeKTa, a TaKkKe
pacripenesnieHneM (QYHKIUNA CPeAr HMCTIOJHUTENCH. 3aTeM OMpenesstoTCs 3Tambl pa3padOTKH U
TO, KaKW€ Pe3yJIbTaThl JTOKYMEHTALUsA, MPOTOTUIIBI, NOJCUCTEMBI UM BEPCHUM MPOTrPaMMHOIO
OPOAYKTa) JOJDKHBI OBITh MOJY4YEHbl MO OKOHYAHMM OTUX OJTanoB. Jlamee HauMHaercs
LUKJINYecKast 4acTh MiaHupoBanus. CHavana pa3pabareiBaercsi rpaduk padoOT MO BHITOIHEHUIO
IIPOEKTa WM JIaeTCsl pa3pelleHue Ha IPOAO0IKEHNE UCIIOJIb30BaHUs paHee CO3/1aHHOro rpaduka.
[Tocne 3TOro MpoOBOAMTCS KOHTPOJIb BBIMOJHEHHUS PabOT M OTMEYAIOTCSA PACXOXKICHHUS MEXITY
peaNbHBIM U IJIAHOBBIM XOJ0M PaloT.

Jlanee, mo Mepe NOCTYIUIGHHUS HOBOM HH(pOpMAIMM O XOJ€ BBHINOJIHEHHUS IPOEKTa,
BO3MOXKEH IEPECMOTP NEPBOHAYAIBHBIX OLEHOK MapaMEeTpOB MPOEKTa. DTO, B CBOIO OYEpPE.b,
MOXET TpPHUBECTH K H3MEHEHHI0 TIpaduka pabor. Ecnm B pesynprare 3THX H3MEHEHUH
HapyIIAIOTCSl CPOKHM 3aBEPIICHUS MPOEKTa, JOJDKHBI ObITh NEPECMOTPEHBI (M COrIacOBaHbI C
3aka34unkoM [10) npoeKkTHbIe OrpaHuveHusl.

KoneuHo, 0OJBIIMHCTBO PYKOBOAMTENECH NPOEKTOB HE IyMalOT, YTO peanu3alus ux
IPOEKTOB MPOUJIET IIajaKko, 6e3 BCsakux npobiem. XKenarenbHO onucaTb BO3MOXKHBIE TPOOIEMbI
eIlle /10 TOT0, KaK OHU IMpPOSBIT ce0s B X0J€ BbINOIHEHUs IpoekTa. [loaTomy myuiie cocTaBisiTh
"meccumuctuyeckue" rpaduku pabor, yem "ontumuctuueckue". Ho, KOHEUHO, HEBO3MOXKHO
IOCTPOUTH IIJIaH, YYUTHIBAIOIIMN BCE, B TOM UHCJE CllydyaliHble, MpoOJIeMbl U 3aAECPKKU
BBITIOJIHEHHSI MPOEKTa, MO3TOMY M BO3HHMKAE€T HEOOXOIUMOCTh MEPHOAMYECKOrO MepecMoTpa
INPOEKTHBIX OTPAaHUYEHUI U ATANIOB CO3JJaHUsI POTPAMMHOI0 IPOIYKTA.

[Inan mpoekTa JOJDKEH YEeTKO I0Ka3aTh pPECypchbl, HEOOXOAMMBIE s pealu3aluu
IpOEKTa, pasjieieHre paboT Ha 3Tanmbl U BPEMEHHOM TpaduK BHIIOJHEHHUS 3THUX 3TanoB. B
HEKOTOPBIX OpraHu3alMsAX IJIaH MPOEKTa COCTaBISETCS KaK €AMHBIA JOKYMEHT, COJAEpKaIlui
BCE BMJIbl IUIAHOB, ONMMCAHHBIX BbILIE. B Ipyrux ciydasx IUIaH MPOEKTa OMMCHIBAET TOJBKO
TexHoJoruueckuit npouecc coznanus [10. B Takom miaHe 00s3aTebHO NPUCYTCTBYIOT CCHUIKH
Ha IUIaHbl JPYTUX BUIOB, HO OHU pa3padaThIBAIOTCS OTJAEJIBHO OT IUIaHA IPOEKTA.

Jleranu3auuss IUTAHOB TIPOEKTOB OYEHb PA3HUTCS B 3aBUCHMOCTM OT THIIA
pa3zpabaTbIBaEMOro MPOrpaMMHOIO MPOJAyKTa U oOpraHusanuu-pazpadoruvnka. Ho B mobom
citydae OOJIBIIMHCTBO IUIAHOB COZEPKaT CIIEIYIOIIUE pa3aebl.

1. Beenenue. Kparkoe omnmncaHue 1neied TIPOEKTa M MPOEKTHBIX OrpaHU4YCHUI
(OO KETHBIX, BPDEMEHHBIX U T.JI.), KOTOPbIE BaXHbI JUIsl yIIPABIECHUS IPOEKTOM.

2. Opranuzanusi BbIOJHEHUST TpoekTta. Omnmcanue cmocoba mogdopa KOMaHIIbI
pa3paboOTUYHKOB U paclpesielieHue 00s13aHHOCTEeH MKy YJIeHaMU KOMaH/IblI.

3. Ananu3 puckoB. OmnucaHue BO3MOXXHBIX IPOEKTHBIX PHCKOB, BEPOSITHOCTH MX
HPOSIBJIIEHUS U CTpATEeTruii, HalPaBJIEHHBIX HA UX YMEHBLICHHUE.

4. AnmapaTHble W IMPOTrpPaMMHBIE PECYpChbl, HEOOXOJUMBIE JUIS peau3allid IPOEKTa.
[lepeyenp anmapaTHBIX CPEJCTB U IPOIPAMMHOIO obecredeHus, HeOOXOAUMOTO JUIsl pa3paboTKU
IpOrpaMMHOro npoaykra. Ecnu anmapatHbele cpeincTBa TpeOyeTcsl 3aKynarh, NMPUBOAUTCA HX
CTOMMOCTbh COBMECTHO € TpapMKOM 3aKyIKH U OCTaBKU.



5. Pa3buenue pabor Ha odtambl. Ilpomecc peanuzanuu mpoekTa pa3OuBaeTcs Ha
OTJIENIbHBIE TPOIIECCHI, OMPECISIIOTCS ATambl BHITIOJHEHUS TPOEKTa, MPUBOAUTCS OMUCAHUE
pe3yabpTaToB ("BBIXO/I0B") KaXkA0T0 3Tana U KOHTPOJbHBIE OTMETKHU.

6. I'paduk pabor. B sTom rpaduke oTOOpakarOTCs 3aBUCHMOCTH MEXKIY OTIAEIHHBIMHU
nporeccamu (dTamamu) paspadotku [10, olleHKM BpeMEHH WX BBITIONHEHUS M pacrpesesieHne
YJICHOB KOMaH/bl Pa3padO0TUYMKOB 11O OT/ACIBHBIM dTaram.

7. MexaHu3Mbl MOHMTOPMHIAa © KOHTPOJS 32 XOJOM BBINOJHEHUS IPOEKTA.
OnuchIBalOTCS MPEIOCTABIIIEMbIE PYKOBOIUTEIIEM OTYETHI O XOJI€ BHITIOJHEHUS padoT, CPOKU UX
MPEeI0CTaBIICHNUS, & TAK)KE€ MEXaHU3Mbl MOHUTOPUHTA BCETO MPOEKTA.

[Inan nomkeH peryisipHO MepecMaTpuBaThCS B Ipoliecce peanu3auuu npoekra. OaHu
YacTU IUIaHa, HampuMmep rpaduk paboT, U3MEHSIOTCS 4acTo, Apyrue Oosiee craOWiIbHBL Jls
BHECCHHMs] HM3MCHCHHM B IUIaH TpeOyeTcs CcrenuaigbHas OpraHu3aius JOKyMEHTOIOTOKA,
MO3BOJISIONIAs OTCIIEKUBATH 3T U3MEHEHUS.

OO0urue cBeeHusi 0 TPeOGOBAHUAX K HH(POPMALMOHHBIM CHCTEMAaM

[IpoGnembl, KOTOpbIE MPHUXOAUTCS pEIIaTh CHEIHAINCTaM B TMPOLIECCe CO3AaHUS
MpPOrpaMMHOTO OOEeCIeueHus, O4YeHb CIOXHBL IIpupoma 3Tux mnpobnemM HE Bcerma scHa,
O0COOCHHO ecliu pa3pabaTbiBaeMasi NporpaMMHasi CHCTeMa HWHHOBaIMOHHas. B wacTHOCTH,
TPYIHO YETKO OMUCATh TE€ JACHCTBHUSA, KOTOpPHIE JODKHA BBIMOJHATH cucTteMa. OmnucaHue
(DYHKIIMOHATFHBIX BO3MOXKHOCTEH M OTpaHUYCHHUM, HAKIAIbIBAEMBIX HAa CHCTEMY, Ha3bIBaeTCS
TpeOOBaHUSIMH K ITOM CHCTEME, a caM Mpolecc GOpMHUPOBAHUSA, aHAIN3A, TOKYMEHTUPOBAHUS U
MPOBEPKU ITUX (PYHKIIMOHATIHHBIX BO3MOXKHOCTEH U OTpaHUYCHHI — pa3paboTKO TpeOOBaHU.

TpeboBanus moapasaengioTCsl Ha MOJIb30BaTeNIbCKUE U cucTeMHble. [lonb3oBarenbckue
TpeOOBaHUS — OSTO ONHCAHHWE HAa ECTECTBEHHOM s3bIKe (TUIIOC TOSCHSAIIINE IUArPaMMBbI)
(yHKIMI, BBITOTHAEMBIX CHUCTEMOM, M OTpaHWYCHUM, HakiIaapiBaeMbiXx Ha He€. CHCTeMHBIC
TpeOOBaHUS — 3TO OMHCAHHWE OCOOCHHOCTEH CUCTEMbI (ApXUTEKTypa CUCTEMbI, TPeOOBaHHS K
napameTpaMm o0OpyAOBaHUS H T.II.), HEOOXOIUMBIX IS 2PGEKTUBHOMN peanu3anuu TpeOoBaHUN
M0JI30BATENS.

IlepBbie maru mo pa3padorke TpedoBaHUi K HHPOPMAIHOHHBIM CHCTEMAM -
aHAJIN3 OCYIIECTBUMOCTH

PazpaboTtka TpeboBaHUN — 5TO TpOIECC, BKIFOYAIONUNA MEPONPUITHS, HEOOXOIUMBIE
JUIS  CO3JaHMsl M YTBEPXKACHHUS JOKYMEHTa, COJEpPKAIIero Creuu(UuKaimui CHCTEMHBIX
TpeOoBaHMil. {71 HOBBIX MPOTPAMMHBIX CHCTEM IPOIECC Pa3pabOTKU TpeOOBaHWM JIOJKEH
HAYMHATHCS C aHaJIn3a OCYIIEeCTBUMOCTH. Hauamom Takoro aHanusa siBIsieTCsl o0llee onucaHue
CUCTEMBI ¥ €€ Ha3HAYCHHUS, a PE3yJIbTATOM aHaJN3a — OTYET, B KOTOPOM JIOJDKHA OBITh YeTKast
pEKOMEHIalusl, TMPOJODKATh WM HET Npolecc pa3paboTKH TpeOOBaHHUN MPOCKTHPYEMOM
cucTeMbl. JIpyrUMH CJIOBaMH, aHaJH3 OCYIIECTBUMOCTH JOJDKEH OCBETUTHh CIEAYIOIINe
BOIIPOCHI.

1. OtBewaer 1nu cucremMa OOmMUM ¥ OW3HEC-IEISIM OpraHU3alMK-3aKa3uyuKka |
OpraHu3anu-pa3padoTInka’?

2. MOXHO 7 peanu30BaTh CHUCTEMY, MCIOJb3Ysl CYLIECTBYIOIIME HAa JAHHBII MOMEHT
TEXHOJIOTUH U HE BBIXOJIS 32 TIPECIIbl 33JaHHOM CTOUMOCTH?

3. MoxHO 1M OOBEIUHUTH CHUCTEMY C JAPYTMUMH CHCTEMaMH, KOTOpbIE YiKe
IKCILTYaTUPYIOTCS?

Kputndeckum  sBIsieTCss BONpoc, OyIeT JM CUCTEeMa COOTBETCTBOBATH IICJISIM
opranusanuu. Eciu cucremMa HEe COOTBETCTBYET ATHM ILEJISIM, OHA HE TMPEICTABIISCT HUKAKOU
HOCHHOCTHU IJId OpraHu3anuu. B 10 ke BpEMsA MHOT'MC OpraHU3alnunu pa3pa6aTI)IBaIOT CHUCTEMBbI, HC
COOTBETCTBYIOIIIUE UX LIEJISIM, JTUOO HE COBCEM SICHO MOHHMMAsi ATH IS, JIMOO TMOJ BIUSHHEM
MOJIUTUYECKHUX WIIA OOIIECTBECHHBIX (DAKTOPOB.

BrinonHeHue aHanM3a OCYIIECTBUMOCTH BKIJIOYaeT cOOp M aHaiu3 HHQPOpPMAIUU O
Oyaymiell cucTeMe M HalMCaHHE COOTBETCTBYOmIEro ordyera. CHayana ciexyeT ONpeneiuTh,



Kakasi UMEHHO MH(popMalus HeoOX0auMa, YTOObl OTBETHTh HA MOCTABJICHHBIC BBINIE BOMPOCHL.
Hampumep, 3Ty HHPOpMAITHIO MOXKHO ITOJIYYHTh, OTBETHB Ha CJICIYIOIICE:

1. Yto mpou3oiiieT ¢ opraHu3aiuei, eciu cucreMa He OyeT BBelleHa B DKCILTyaTaIlHio?

2. Kakue Tekymue mpoOeMbl CYIMIECTBYIOT B OpraHHW3allid W KaK HOBas CHCTEMa
MOMOXET UX PEIINTh?

3. Kakum 06pa3om cuctema OyaeT criocoOCTBOBATH 1iesiM Ou3Heca?

4. TpeOyet 1 pa3paboTKa CHCTEMbI TEXHOJIOTHH, KOTOpas JI0 STOT0 HE MCMOIh30BaIACh
B OpraHu3anuu?

Jlanee HEOOXOIUMO OTNPEAECTUTh UCTOYHUKU UH(DOPMALIMHA. DTO MOTYT OBITH MEHEKEPHI
OTJICJIOB, TJIe CHCTeMa OyJeT HWCIOJb30BaThCsA, Pa3pabOTUMKH MPOTPAMMHOIO OOeCTeueHUs,
3HAKOMBIE C TUTIOM OyAyIIel CUCTEMbI, TEXHOJIOTH, KOHEUHBIE MOJIb30BATENH | T.1.

[Tocne o00OpaboTku coOpaHHOW WMHPOPMAMM TOTOBUTCSA OTYET IO aAHAIHU3Y
OCYIIECTBUMOCTH CO3JIaHUsI CUCTEMBI. B HEM JOJKHBI OBITh 1aHBI PEKOMEHAAIMHU OTHOCUTEIBHO
MPOJIOJDKCHHST  pa3pabOTKA CUCTEMBL. MOryT OBITh TPEIJIOKEHBI W3MEHCHHs OIO/DKeTa |
rpaduka paboOT MO CO3MAHUIO CHCTEMBl WU TPEABSBICHBI OOJee BBICOKHE TpPeOOBaHUS K
CUCTEME.

IlocTanoBKa 3a7a4u K HpaKTquCKOﬁ paﬁoTe 4

1. U3yuuTh npejyiaraeMblii TEOpEeTUYECKHU MaTepHrall.

2. CocTaBUTh NOAPOOHOE ONKCcaHne HHPOPMAITMOHHON CUCTEMBI.

3.Ha ocHOBaHMM OIMCaHMS CUCTEMbl IMPOBECTH AaHaIU3 IMpolecca OpraHU3aLuU
POCKTHPOBAHUS MHPOPMAITMOHHOW CUCTEMBI. B X0/1e aHamM3a OTBETUTH Ha BOIPOCHL:

Yo mpou30iIeT ¢ opraHu3alueil, ecim cucteMa He OyIeT BBEJICHA B HKCILTyaTaIHIo?

Kakwne Texymie mpoOieMsl CyIecTBYIOT B OpTaHU3alMU M KaK HOBAsi CHCTEMAa ITOMOXKET
UX pEeInTh?

Kakum o6pazom cuctema OyaeT cmiocoOCTBOBATH 1eisiM Ou3Heca?

Tpebyet nu pa3paboTka CUCTEMbI TEXHOJIOTHH, KOTOpasi 10 3TOT0 HE UCIOJIb30Balach B
OpraHu3aIuu?

Pe3ynbraToM aHanM3a JOJDKHO SIBUTHCS 3aKJIIOYEHME O BO3MOXHOCTH pealu3aluu
IPOEKTA.

4. PacnipeienuTh poiu B Tpymmne (PyKOBOAUTENb MPOEKTa-pa3pabOTYMK, CUCTEMHBIN
AQHAIUTUK-Pa3pabOTUHK, TECTEP-Pa3padOTIUK).

5. 3anoHUTD pa3zienbl JIaHa:

Beenenue

Opranu3zanivs BbITIOJHEHHSI TPOEKTa

AHanu3 pucKkoB

Paznensl AOMKHBI comepkKaThb PEKOMEHIAIMU OTHOCHUTEIBHO pPa3pabOTKH CHUCTEMBI,
0a30BbIe TpEUIOKEHUS 10 00BEMY TpeOyeMoro OrokeTa, YuCiIy pa3pabOTYMKOB, BPEMEHH U
TpeOyeMOoMy MPOrpaMMHOMY OOECTICUEHHUIO.

6. Odopmuts otueT. [IpeacTaBUTh OTUET JIJIS 3AIMTEHI.

BapuaHTbl HHAUBUAYAJIBHBIX 321aHUH

B cooTBeTcTBUM C yKa3aHHOW NpeAMETHON 00JacTbi0 M KJIACCOM pa3padaTbiBaeMoi
MH(POPMALIMOHHON CcHCTEMBl pa3paboTaTh ONUCaHME WH(OPMAILMOHHOM CHUCTEMbI M IPOBECTU
aHaJIM3 Tpoliecca OpraHu3auy MPOSKTHPOBAHUS HH()OPMAITMOHHON CHCTEMBI.

Tabnuua 4.1 — UHauBUyabHbBIC 3a1aHUS

Ne | IlpenmetHast o01acTh Knacc UC

Cxiaz MRP

IIpon3BOACTBEHHOE NPEAIPUSITHE ERP




3 Toprosoe npeanpusiTue CRM

4 Toprosoe npeanpusTue SCM

5 Topropoe NpeanpusiTue B2C

6 [loptan B2B

7 CTpOHUTEIIbHOE MPEANPUITHE NC yuera

8 Briciiee yueOHOE 3aBeJICHHE NC ynpaBaenust

9 HNubpacTpyKTypa IpeanpusTHs CIITIP

10 | AnmapatHas HFHQPAaCTPYKTypa NPEITPUSATHS DKcnepTHas cucremMa

Conep:xkanue oTyera

[To BemMosHEHHON paboTe cocTaBisieTcss oTdeT. OTYET BBIMOJHSAETCS B DJIEKTPOHHOM
Bujie. [1o BRIMONHEHHOMY OTUETY MPOBOAUTCS 3aIMTa MPAKTUYECKOM pabOTHI.

OTueT MO NPaKTUYECKOH paboTe MOIKEH COCTOATh M3 CIEAYIOUMX CTPYKTYpPHBIX
3JIEMEHTOB:

TUTYJIbHBIN JIUCT;

BBOJHAsl 4YacTh: KpAaTKOE OMNHCAHHME IeJied MpPOeKTa M MPOEKTHBIX OrPaHUYCHHM
(Or0KETHBIX, BPEMEHHBIX U T.JI.), KOTOPbIE BaXHBI JUIsI YIIPABJICHUS TIPOCKTOM.

BBognas wacTh oTueTa JOJDKHA BKJIIOYATh IYHKTBI:  YCJIOBHE 3aJaud; TMOPSAOK
BBITIOJIHEHHST; TPOrPAaMMHO-AIAPATHBIE CPEICTBA, UCIIOIB3yEMbIE ITPU BHITIOJIHEHHH PaOOTHI.

OCHOBHasl 4acTh (omucaHue paboThl): omucaHue WH(OPMALMOHHOW CHUCTEMbI; aHAlU3
npoliecca OpraHu3aly TPOSKTUPOBAHUS HH(POPMAITMOHHONW CUCTEMBI; POJIH.

OcHOBHasi 4YacThb OT4YeTa BKJIOYaeT B cels: omucaHue HHPOPMAIMOHHON CHUCTEMBbI
(ITO) - nanuumue 3aKJIFOYEHUS 0 BO3MOXHOCTH peanuszauuu MPOEKTA,
COJlepKallero PeKOMEHJAlUKU OTHOCUTENBHO pa3pabOTKU CUCTEMbI, 0a30Bble MPEIOKEHUS 110
00bEMy TpeOyeMoro Or0/KeTa, YHCITy pa3pabOTYMKOB, BpEMEHH M TPeOyeMOMy MPOTPaMMHOMY
00ecrneveHnIo; aHajIn3 OCYIIeCTBUMOCTH: yKa3aTh BO3MOXKHbBIE MPOOJIEMbI U MyTH UX PELICHHUS;
PO YYaCTHUKOB Tpymiisl pa3padboTku I10.

3aKJIF0YEHUE (BBIBOJIBI);

CIHCOK UCIIOJIb30BaHHOH JINTEPATYPHI.

3ammTa OT4YeTa 3aKIIOYaeTcs B NPEIbSABICHUM TMPENOAaBaTENI0  IOJTYYSHHBIX
pe3yabTaToB B BUe (aiiya U IEMOHCTpPAIMH MOJyYEHHBIX HABBIKOB IMPU OTBETaX Ha BOIMPOCHI
IpernoaaBaTers.

KoHTpoJ/bHBIE BOIIPOCHI

1. peanoxure, KTOo OBl MOr YYacTBOBaTh B (OPMUPOBAHUHM TPEOOBAHHU IS
YHUBEPCUTETCKON CHUCTEMBI PETUCTpAlUU CTYJAEHTOB. OObSICHUTE, MOYEMY MOYTH HEU30ekKHO,
9T0 TpeOoBaHwMsI, CHOPMYITHPOBAHHBIC PA3HBIMU JIMIIAMU, OYAYT MPOTHBOPEUHBHI.

2. PazpabatsiBaetcs cucrema I1O s aBroMaru3anuu OMOIMOTEYHOTO KaTajora. JTa
cuctema OyneT coaepkaTh HMHPOPMAIMIO OTHOCHTEIHLHO BCEX KHUT B OWMOIMOTEKE W Oyner
nojie3Ha OUONMOTEYHOMY NepcoHally, aboHeHTaM U uwurtatensMm. Cucrema [OJKHA HMETh
CpeAcTBa IMPOCMOTpaA KaTajora, CpeACTBa CO3/IaHMsI 3alpoOCOB M CPEACTBA, MO3BOJSIONINE
MOJIb30BATENSIM PE3EPBUPOBATh KHUTH, HAXOASIIUECS B JIaHHBIM MOMEHT Ha pykax. Onpeznenure
OCHOBHBIC OIIOPHBIE TOYKH 3PEHUS, KOTOPhIE HEOOXOAMMO YUYECTh B CrielU(DUKAIIMH CUCTEMBI, U
MOKa)XUTE UX B3aUMOOTHOIICHHUS, UCIIOJIb3YS JUarpaMMy UepapXuu TOUEK 3PEHUs.

3. lng Tpex TOYEK 3pEHHs, OMNPEACICHHBIX B CHUCTEeME OHOIMOTEYHOTO KaTayora,
YKaXXHUTE CEPBHUCHI U COOTBETCTBYIOLIUE IaHHbIE, KOTOpPhIE OOECHEUMBAIOTCS ITHUMH TOYKAMU
3peHUsl, ¥ COOBITHUS, KOTOPHIE YIIPABJISIOT STUMHU CEPBUCAMHU.

4. KTo pomxeH mpoBoauTh 0030p TpeOoBaHuii? Hapucyiite Mozenb mporiecca o0630pa
TpeOOBaHUIA.

5. Bama kommaHust MCTIONIB3yET CTaHAAPTHBIN METO/ aHanu3a TpeOoBaHuid. B mporecce
paboThl BBl OOHAPYXKHWIM, YTO ITOT METOJ HE YYUTHIBAECT COLMATbHBIE (DAKTOPHI, BaKHBIC IS



CUCTEMBI, KOTOPYIO Bbl aHajusupyere. Bam pykoBoauTenb Jal BaM sCHO IOHATb, KaKOMY
METOJly aHaJu3a Hy>KHO cienoBaTh. OOcyanuTe, 4TO BBl JOJKHBI J1e1aTh B TAKOW CUTYaIUH.

IIpakTnyeckas padora S. UndgpacTpyKTypa NpOEeKTHPOBAHUSI HHHOBALIMOHHBIX
HHKEHEPHBIX peleHu i

Heas paGorel: O3HakomieHue ¢ Merogosoruei IT-meHemxMeHTa B ynpaBieHUU
MPOCKTaMHU; U3YUEHHUE OCHOBHBIX DJIEMEHTOB OMNpPEACIICHHUS, MTPEACTABICHUS, MPOESKTUPOBAHUS U
MOJICJIUPOBAHUS IPOTPAMMHBIX CUCTEM.

[IpakTrueckass paboTa HampaBieHAa Ha O3HAKOMJIEHHE C OCHOBHBIMH JJIEMEHTAMH
ONpeNeNeHUs, MPEICTAaBICHUs], MPOEKTUPOBAHUS W MOJEIMPOBAHUSI MPOTPAMMHBIX CHUCTEM C
nomomipio s3pika UML, monydeHne HaBBIKOB 10 TPUMEHEHHUIO JAHHBIX DJIEMEHTOB IS
MOCTPOCHUsI 00BEKTHO-OPUEHTUPOBAHHBIX Moieneit IC Ha ocHOBaHUU TPpeOOBaHMIA.

TpeOGoBaHus K pe3yJIbTaTaM BBIMOJTHEHUS TPAKTUYECKON PabOTHI:

MOJENIb CHUCTEMbl JOJDKHA COJEpKaTh: JMarpaMMmMy BapUaHTOB HCIIOJIb30BAHMUS;
JTUarpaMMbl B3aUMOJEHCTBUS JJIA KaXXJOTO BapHUaHTa HCIOJIb30BAaHMS; JUArpaMMy KJIacCOB,
MO3BOJIAOIIAsT pPea30BaTh BeCh omucaHHbI (yHkiuoHan MC; o0beAMHEHHYIO AMArpaMmy
KOMITOHEHTOB U Pa3MEIIEHUS;

JUTSL KJIACCOB YKa3aTh CTEPEOTHIIL;

B 3aBHMCHMOCTH OT BapHWaHTa 3aJaHHs JAWarpaMMa pa3MEIICHUs OJDKHA IMOKa3bIBaTh
pacroioKeHUEe KOMIIOHEHTOB B PacpeIeICHHOM MPUIIOKEHHUH.

OcHoBBI TEOPUH

Oo0mme cBegenns 00 00bekTHOM Moaeauposanun UC

Cy1iecTByeT MHOKECTBO TEXHOJOTMH M WHCTPYMEHTAJIBHBIX CPEACTB, C IOMOIUIbIO
KOTOPBIX MOXHO pE€aJu30BaTh B HEKOTOPOM CMbICiIe onTuManbHbll npoekT VMC, HaumHasg c
JTala aHajgu3a M 3aKaH4yuBas CO3JaHHMEM IIPOrPaMMHOIO KoOjJa cUCTeMbl. B OosbmmMHCTBE
CJIy4aeB 3TH TEXHOJIOTUHU MPEIbSBIISAIOT BECbMaA )KECTKHUE TPeOOBaHUS K MpoLecCy pa3paboTKu U
UCIIOJIB3YEMBIM pecypcaM, a IONBITKM TpaHC(HOPMUPOBATh HMX MOJ KOHKPETHBIE IPOEKTHI
OKa3bIBalOTCsl Oe3ycnemHbIMu. OTH TexHonoruu npencrasieHsl CASE-cpenctBamu BepxHEro
ypoBHs i CASE-cpeacrBamu nonHoro xu3zHeHHoro nukia (upper CASE tools nnu full life-
cycle CASE tools). OHu He M03BOJIAIOT ONTUMHU3HPOBATH AEATEIBHOCTh Ha YPOBHE OT/EIbHBIX
3JIEMEHTOB MPOEKTa, U, KaK CJIEeACTBHE, MHOTHE pa3pabOTUYMKH MEpEelld Ha TaK Ha3bIBaeMble
CASE-cpenctBa HmxHero ypoBHs (lower CASE tools). OnHako OHM CTOJKHYJIUCH C HOBOH
npobsieMoil — mnpobseMoil opraHu3alMy B3aUMOJECHCTBUS MEXIY pPa3IMYHBIMU KOMAaHJIaMH,
pEeATN3YIOIUMU IPOEKT.

YuuduuupoBaHHblii A3bIK 00beKTHO-OPUEHTHPOBAHHOI0 MO/1EJIMPOBAHMS

YHUPUUUPOBAaHHBIN S3bIK  O0BEKTHO-OpUEHTHpOBaHHOro MojaenupoBanus Unified
Modeling Language (UML) sBUjICS CpeICcTBOM JOCTHXKCHHS KOMIIPOMHCCA MEXAY ITUMH
nonxogamu.  CyllecTByeT  JOCTaTOYHOE  KOJIMYECTBO  MHCTPYMEHTAJIbHBIX  CPEICTB,
nojyiepkuBatonmx ¢ momouibto UML Kku3HeHHBI [HMKIT WHQOPMALMOHHBIX CHCTEM, H,
onHoBpemeHHO, UML siBisieTcst 1OCTaTOYHO TMOKUM ISl HACTPOMKH M MOAAEPKKU CHeIUPUKU
JESATENIbHOCTH Pa3IMYHbIX KOMaH/ pa3paboTUHKOB.

Cozpanne UML nHauanoce B okTsi6pe 1994 r., xorma xum Pambo u I'pagun byu u3
Rational Software Corporation cramu padorate Hax oObeqUHEHHEM CBOMX MeTon0B OMT u
Booch. B nactosmee Bpemsi koHcopuuyMm moib3oBaTeneii UML Partners Bkimouaer B ceOst
NpeACTaBUTeNIel TaKMX TpaHIOB HH(POPMAIMOHHBIX TEXHONOTWH, Kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencrasnser c000i1 00bEKTHO-OPUEHTUPOBAHHBIHN S3bIK MOJEIIMPOBAHU,
o0Jaaronui ClieyIUMIA OCHOBHBIMH XapaKTepUCTHKAMU:

SBIISIETCS SI3BIKOM BU3YaJIbHOT'O MOJICIMPOBAHUS, KOTOPBIM 0OECreunBaeT pa3paboTKy
peNpe3eHTaTUBHBIX MOJIENeH Uis OpraHu3al[Mi B3aUMOJICHCTBUS 3aKa3uMKa U pa3paboTyuka
NC, paznuunsix rpynn pa3zpadorunkos UC;



COJICPKHUT MEXaHU3Mbl PACIIMPEHUS U CTICHUATN3AIHN 0a30BbIX KOHIICTILIUI S3bIKA.

UML — 53710 craHAapTHas HOTALMs BHU3yaJIbHOIO MOJEIMPOBAHUSA IPOTPAMMHBIX
cucteM, mpuHsTass koHcopumymoMm Object Managing Group (OMG) ocensto 1997 r., u Ha
CErOJIHAIIHUN JIeHb OHA TMOJ/JICPKUBACTCSI MHOTUMHU OO0BEKTHO-OopueHTHpoBaHHBIMH CASE-
IPOAYKTAMH.

UML BkitouaeT BHyTpeHHHUI HA0Op CpeCcTB MOAEIUPOBAHNUS, KOTOPhIE celyac MPUHSTHI
BO MHOTMX METOJaX M CpEeACTBaX MOJCIUPOBAHUS. OTH KOHIENIUN HEOOXOAUMBI B
OOJIBIIMHCTBE MPUKIAAHBIX 3a]1a4, XOTS HE Ka)Aas KOHLEMNIHs HeoOXoauMma B KaKJOW YacTu
KaKI0ro npuiiokeHus. Ilonp30BaTensm s3blka NpeaoCcTaBIeHbl BO3MOKHOCTH:

CTPOUTh MOJIEIM Ha OCHOBE CpPEICTB fA1pa, Oe3 HCIONb30BaHUSI MEXaHHU3MOB
paciupeHus JUist 00JIbIIMHCTBA THITIOBBIX MPUIIOKEHUI;

J00aBIATh MPU HEOOXOAUMOCTH HOBBIE AJIEMEHTHI U YCJIOBHbIE 0003HAYEHUS], €CIIH OHU
HE BXOJAT B SApO, WIM CIEHUATU3UPOBATh KOMIIOHEHTBHI, CUCTEMY YCIOBHBIX OOO3HAYeHUH
(HOTaUUIO) ¥ OrpaHUYEHHUS U1 KOHKPETHBIX MPEAMETHBIX 00JacTei.

SA3eik UML

Luarpamma
BAPHANTOR
HCNONB3I0BAHMA

1 I I

Anarpamma Auarpamma
Knaccoe COCTOAHWA

Ouarpamma
nocneaoearent-
HOCTEeHR

WHTerpupoBanHan
MOAENb CHOXKHON
cucCTeub!

Auarpamma
AEATENBHOCTH

| I |

Aunarpamma

Auarpamma Duarpamma
passepTeiBaHMa

Koonepauum KOMNOHEHTOE

Pucynok 3.1 WuTerpupoBaHHas MOJEINb CI0XKHONW CUCTEMBI B HoTauu si3bika UML

Crannapt UML npennaraer ciaeayroomuii Habop AuarpaMm Jjisi MOJICTUPOBAHUS:

1. tmarpamMmbl ~ BapuaHTOB  HCHOJb30BaHUS  (use case diagrams) —  jaus
MOJICIUPOBAHUsI OM3HEC-TIPOIIECCOB OpPraHM3allid U TpeOOBaHUM K CO3/1aBA€MOM CUCTEME);
2 muarpamMMbl  knmaccoB  (class diagrams) — Ans  MOAENUPOBAaHUS CTATUYECKOU

CTPYKTYPBI KJIACCOB CHCTEMBI U CBSI3€H MEXTy HUMH,
3. auarpamMmbl ioBeieHus: cucteMsl (behavior diagrams):
3.1 nuarpamMmel B3aumoiericTBus (interaction diagrams):
3.1.1 nuarpaMMel rociaenoBaTeabHOCTH (sequence diagrams) u

3.1.2 xooneparuBHble  nuarpammbl  (collaboration diagrams) — s
MOZEIHMPOBaHMS Tporiecca 0OMEeHa COOOUICHUSIMH MEXIy 00BEKTaMH;
3.2 quarpaMmsl COCTOSIHUH (statechart diagrams) - TUIst

MOJICTTUPOBAaHUS TOBEACHUS OOBEKTOB CHCTEMBl MPHU TEPexoJe M3 OIHOTO
COCTOSTHUS B JIPYTOC;
3.3 nuarpaMMbl NeATEeILHOCTENR (activity diagrams) — TUTS
MOJICTTMPOBAHUS TOBEJACHHS CHUCTEMBI B paMKax pa3IUYHBIX BapHAHTOB
UCIIONb30BaHUS, UIIM MOJICTUPOBAHUS I€ATEIHHOCTEH;

4. muarpammbl peanu3anuu (implementation diagrams):
4.1 quarpaMMbl  KOMIIOHEHTOB (component diagrams) — A7 MOJEIUPOBAHHUS
HepapxXruy KOMIIOHEHTOB (TIOJICUCTEM) CUCTEMBI;
4.2 nuarpammbl  pa3BepThiBaHus (deployment diagrams) — mias MoJenupoOBaHUS
(hU3HUECKON apXUTEKTYPBI CUCTEMBI.

JluarpaMMbl BADUAHTOB HCNOJIb30BAHUS
[lonsiTue BapuaHTa wuCHONB30BaHUA (use case) BrepBbie BBen MBap SkoOcoH u
npuaal emMy TaKyIo 3HAYUMOCTb, 4TO B HaCTOsIIee BpeMs



BapUaHT HCIIOJIb30BAaHUSI MPEBPATUIICS B OCHOBHOW 3JIEMEHT pPa3pabOTKU U TIAHUPOBAHUS
IIPOEKTA.
Bapuant wucnonp3oBaHHMs — MPEACTaBIseT Cco0OM  MoOCIeoBaTeIbHOCTh JeHCTBUI

(TpaH3akiuii), BBIITOJIHSIEMBIX CHUCTEMOU B OTBET Ha coObITHE,
MHULUHPYEMOE HEKOTOPBIM BHELTHUM 00BEKTOM (meficTBYIOIIMM JIUILIOM).
Bapuant HCIIOJIb30BAaHUS OIHCHIBAET TUITUYHOE B3aNMO/IeIiCTBHE MEXy

II0JI30BATEIEM W CHCTEMOM. B mpocreiimeM ciiydae BapUaHT UCIIOJIb30BAaHUS ONPEIEIIAETCS
B IIporiecce 0OCYXKAEHUS C MOJIb30BaTeNIeM TeX (YHKLHUH, KOTOPbIE OH XOTENl Obl peann30BaTh.
Ha s3p1ke UML BapuaHT HCIIONB30BaHUS H300pakaloT CIEAYIOIINUM 00pa3oMm:

BEIpHEIHT HMCNONb30B2HKWA

Pucynok 3.2 BapuaHT ncnosyib30BaHus

JleiicTBytoiee nuio (actor) — 3To posib, KOTOPYIO MOJI30BATEb UTPAET MO OTHOILIECHUIO

K CHUCTEME. [elicTBytromue Juna NPEACTABIISIIOT co0oif ponu, a
HE KOHKPETHBIX JIoJed WiIM HauMeHoBaHus pabor. Hecmorps Ha TO, 4dYTO Ha
AuarpaMmmax BApHUAHTOB HUCIIOJIb30BaHUA OHHU 1/1306pa>1<a10Tcs1 B BUIAC

CTHJIM30BAaHHBIX  YEJIOBEUECKMX  (UTYypOK,  JCHCTByIOIEE  JIUIIO  MOXET  TaKke
OBITh BHEIIHEW CHCTEMOH, KOTOpoW HeoOxoauma HeEKoTopas uHpopMalus OT JaHHON
CHCTEMBI. IToka3bIBaTh Ha TuarpaMMe JIEHCTBYIOIINX JIAL] ciemyer
TOILKO B TOM CJIy4ae, KOTJa UM JCHCTBUTENHLHO HEOOXOIMMBI HEKOTOpPHIE BapUAHTHI
ucrnosnb3oBanus. Ha si3pike UML nelicTByromue auiia mpeacTaBisiioT B BUse GUTYD:

Pucynok 3.3 JleiicTBytolee nuio (aKrep)

JlelicTBytolIME JMIA JENATCS HAa TPU OCHOBHBIX THIIA:

MTOJIL30BATEIIH;

CHUCTEMBI,

JIpYTUE€ CUCTEMBI, B3aUMOJECHCTBYIOLIUE C JAHHOM;

BpeM.

Bpemsi ctaHOBHTCS NEHCTBYIOIIUM JIMIIOM, €CJIM OT HETO 3aBUCHUT 3aIyCK KaKHUX-JIHOO
COOBITHH B CHCTEME.

ITocTanoBka 3a1a4M K NpaKTH4YeCKOH padoTe S

1. I3yunTs npeuiaraeMblii TEOPETUYECKUIM MaTeprall.

2. [TocTpoiiTe quarpaMMy BapHaHTOB MCIIOJIb30BaHMS JUIs BHIOpaHHON MH(OPMAIIMOHHON
CUCTEMBI.

3. Bemomnnure peann3anuo BapUaHTOB UCIIOJIb30BaHUs B
TEPMUHAX B3aUMOJCHUCTBYIOIIUX OOBEKTOB M IPEACTABISIONYI0 cOO0H HAaOOp Iuarpamm:

3.1 nuarpaMM KJ1accoB, peaju3yHOIIMX BapUAHT UCIIOJIb30BAHUS;

3.2 Jarpamm B3alMOJICHCTBUS (TnarpamMm MOCJIeI0BATEIBHOCTH u
KOOIEPAaTUBHBIX ~ JAMarpaMM), OTpa)kalollUX B3auMOJeHcTBUE OOBEKTOB B Hpoliecce
peanu3anyy BapuaHTa UCIOJIb30BAHHUS.

4. PaznenuTh KJIACCHI 10 MAaKeTaM, UCIIOJIb3Ysl OIMH U3 MEXaHU3M pa30oueHusl.

5. IoctpoiiTe AuarpaMMmy COCTOSIHMM JUIsi KOHKPETHBIX OOBEKTOB HH(OPMalMOHHON
CUCTEMBI.



6. I[Toctpouts OTYET, BKIIOYAIOIIMM BCE IIOJIyYEHHBIE YPOBHM MOJEIHU, OINMCAHUE
(yHKIIMOHATBHBIX OJIOKOB, MOTOKOB JaHHBIX, XPaHWIUII U BHEHIHUX 00bekTOB. [IpencraButh

OTYCT I10 HpaKTquCKOﬁ pa60Te JJIs 3alllUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 32IaHUI

B cooTrBeTcTBUM ¢ yka3aHHOH mpeAMeTHOH 00NacThI0 M KiaccoM paszpalbaThiBaeMON
MH(OPMALIMOHHON CHCTEMBI TOCTPONUTE TMarpaMMy BapHaHTOB HCIIOIb30BaHUs Ui BEIOpaHHOMN
MH(POPMAIIMOHHON CHUCTEMBI, BBIIIOJHHUTE PEaIM3allli0 BAPHMAHTOB MCIIOIB30BaHMS, MOCTPOITE
JarpamMmy COCTOSIHUM /1711 KOHKPETHBIX 00BEeKTOB MH(POPMAIIMOHHOIN CUCTEMBI.

Tabnuua 5.2 — UHauBuayaabHbIC 3aJaHUS

Ne [IpenmeTHas 001acTh Kitacc UC

1 Ckiang MRP

2 IIpon3BOACTBEHHOE NPEAIPUSITHE ERP

3 ToproBoe npeanpusTre CRM

4 Toprosoe npeanpusTue SCM

5 Toprosoe npeanpusTue B2C

6 IlopTan B2B

7 CTtpouTellbHOE IPEANPHUSITHE HC yuera

8 Bericiiee yueOHOE 3aBEJICHHC NC ynpaBnenust
9 HNubpacTpyKTypa IpeanpusTHs CIIIIP

10 | AnmapatHas HHQPACTPYKTypa NPEIITPHUITHS DKCIepTHAs CUCcTeMa

Conep:xanue oTyeTa

[To BemonHeHHOW paboTe cocTaBisieTcss oTdeT. OTYET BBIMOJHACTCS B DJIEKTPOHHOM
Buje. [1o BRIMOTHEHHOMY OTUYETY MPOBOJUTCS 3aIIUTA MPAKTUYECKON paOOTHI.
OTtyer MmO mpakTUYECKOW paboTe MOMIKEH COCTOSATh W3 CIEAYIOUIUX CTPYKTYPHBIX

JJIEMEHTOB:
TUTYJIbHBIN JIUCT;
BBO/IHAs YacCTb;
OCHOBHasi 4acTh

(ormmcanmne  pabOTHI):

AuarpaMma BapUaHTOB  HUCIOJB30BaHUA

UH(POPMALIMOHHON CUCTEMBI, AMarpaMMa COCTOSIHUN 1711 00bEKTOB MH(POPMAITMOHHON CHCTEMBI;

3aKJII0UYEHNE (BBIBOBI).

BBogHas yacTh oT4YeTa JOKHA BKIIIOYATh ITYHKTBI:

YCJIOBUEC 3a1a4u,
MOPAAOK BBIIIOJIHCHUS.

IIPOrpaMMHO-aINapaTHbIE CPEACTBA, UCIOJIb3YEMBbIE ITPH BBIITOJIHEHUHN PaOOTHI.
3ammTa oTYeTa Mo NMPaKTHYECKON paboTe 3aKIII04YaeTcsl B MPeAbsBICHUN PENoIaBaTesto
MOJIyYEHHBIX PE3yJbTaTOB B BUAE (haiija U JEMOHCTpALMM MOJYYEHHBIX HAaBBIKOB IPU OTBETAX

Ha BOIIPOCHI IIPEIiogaBaTeiIA.

KOHTpOJII)HI)Ie BOITPOCHI

1. JlaiiTe onpeseneHre NOHATHIO «BapUAHT UCTIOIB30BAHU.

2. Kakue Tumsl cBsI3U MOTYT NIPUCYTCTBOBATh HA JUarpaMMe BapUaHTOB MCIIOJIb30BaHUS?
3. JlaiiTe onpeneneHue NOHATHIO «ICHCTBYIOIIEE JIHIION.

4. Kakue THITBI COOOIIEHUI MOTYT IPUCYTCTBOBAThH HA JJMarpaMMax B3auMOJICHCTBHS?

5. JlaiiTe onpeneneHue MOHATHIO KJ1acc, 00OBEKT Kilacca.

6. Kem 1 17151 9ero MoxeT OBITh HCIIOIB30BaHA AUarpaMMa pa3MelIeHus?




IIpakTnyeckas padora 6. UHcTpyMeHTaIbHOE 00ecniedeHHe OHTOJIOrHYeCKOro
MOAC/IMPOBAHUA I/IH(l)OpMallPIOHH])IX CUCTEM

Heans padorbl: M3yueHne TEXHOIOTHH KOHTPOJS KadyecTBa MPOEKTOB WH(POPMALMOHHBIX
CHCTEM

[IpakTuueckass paboTa HampaBiieHa Ha O3HAKOMJIEHHE C OCHOBHBIMU MOHSTHUSIMHU
MCTOHOJIOTHUU YIIPABJIICHUA MMPOCKTAMU, MTOJYUCHUC HABBIKOB IO MPUMCHCHHUIO JAaHHBIX HOHATUH
IpU MOCTPOSHUH IJIaHA MPOEKTa, MOCTPOEHUs rpaduka paboT, pacrnpeeseHus: UCIOTHUTENEH,
YHOpaBJICHUA pUCKaMU, HU3YUCHUC METOA0B yYpaBJICHUSA Ka4y€CTBOM IMPOCKTUPOBAHUA
MH(OPMAITMOHHBIX CUCTEM

TpeboBanust k pe3ynbTaTaM BBITOIHEHHS paOOTHI:

[TocTpouTh MOAEND YIIPaBIEHUS IPOEKTOM, BKIIIOYAIOIIYIO:

orpeziefieHue BCEX ATalloOB MPOEKTa, 3aBHCHMBIX 3TaIlOB, OINpEAeTICHHE IIUTEeIbHOCTH
JTaIoB;

MIOCTPOCHHE HA OCHOBE MOJIYUYEHHBIX JAHHBIX CETEBOM U BPEMEHHOM Juarpamm;
MMOCTPOCHHE JUArpaMMbl pacrpeaesieHus] paOOTHUKOB IO Tanam;

[Ipu ompeneneHun sTama yKa3blBaeTCs €ro Ha3BaHHE — OTpaXkarollee CyTh OJTara
(Hampumep, OmpeleNeHHe IOJIb30BATEILCKUX TPEOOBaHMM, MPOCKTHUpOBaHUE UHTepderica);
ATaIoB JIOJDKHO OBITh HE MEHEE 7, B MPOEKTE 3aJCHCTBOBAHO 3 UeJOBEKa NMEpCcoHaa (rpyrima
pa3pabOTUUKOB).

OcHoBBI TEOpUM

ILnanupoBaHue NpoeKTa

VYrpaBiaeHue nMporpaMMHBIM MPOEKTOM 3aBUCHUT OT MPABWJIBHOTO TUTAHUPOBAaHMS PadoT,
HEOOXOJUMBIX JUIsl €ro BBIMOJHEHHUsA. [lMaH moMoraeT MEHeKepy MpeIBHIETh MPOOIEMBI,
KOTOpbIE MOTYT BO3HHUKHYTh Ha Kakux-mubo »drtamax co3ganus [1O0, wu paspaborath
NPEBCHTUBHBIE MEPHI I WX TpeAyNpexIeHus win pemieHus. [lnan, pa3paboTaHHBI Ha
HAa4YaJIbHOM JTare MPOEKTa, PacCMaTPHUBAETCS BCEMH €r0 Y4YaCTHHKAMHU KaK PYKOBOJSITUN
JIOKYMEHT, BBITIOJTHEHNE KOTOPOI0 JIOJKHO MPUBECTH K YCIEITHOMY 3aBEPIICHHUIO TPOEKTa. DTOT
MEepPBOHAYAJIBHBIN IIaH JIOJDKEH MAKCHUMAJIBHO TOJIPOOHO OMHUCHIBATH BCE ATAIlbl PealM3aIluu
npoekta. Kpome pa3paboTku MiaHa MpoeKTa, Ha MEHeKepa JOKUTCS 003aHHOCTh pa3paboTKu
JIPYTUX BUIOB IUIAHOB. DTH BHUJIBI TUTAHOB KPATKO ONMHCAHBI B TaOymie 3.1.

B nmuctunre 1 nmokazan nponecc miuanupoBanus coznanus [10 B Bune nceBgokona. 31ech
CICNIaH aKIEHT Ha TOM, YTO IUIAHUPOBAHWE — OSTO HMTEPAIMOHHBIN Tporecc. Ilockonbky B
MPOLIECCE BBIMIOJIHEHUSI MPOEKTa IMOCTOSHHO MMOCTyMaeT HoBas HWH(OpMaNwus, TUIAH JIOJDKEH
peryisipHO TiepecMaTpuBaThCcs. BakHbiMH (daKkTOpaMu, KOTOPHIE TOJDKHBI YYHMTHIBATHCS TPH
pa3paboTke TuUTaHa, SBISIOTCS (PMHAHCOBBIC U JIETIOBBIE 00s3aTeNbCTBA OpraHu3anuu. Eciu oHH
HU3MEHSIOTCS, 9TH U3MEHEHUS TaK)Ke JOJKHBI HAMTH OTPaKeHHE B TUTAHE PadoT.

Tabmuia 4.1 - Buns! mraHos

[Iman Onucanue

[Inan kayecTBa OnuceiBaeT CTaHAAPTHI W MEPONPUATHS MO TOJEPKKE KauecTBa
pa3padareiBaemoro 110

[Inan arrecranuu OmnuceiBaeT crnocoObl, pecypchl U MepeueHb padoT, HEOOXOIUMBIX IS

aTTeCTAIMU IPOTPAMMHOMN CUCTEMBI

[Inan  ynpanenus | OnHCHIBaET CTPYKTYPY U MPOIECCHI YIPABICHUS KOHPUTYpanueit
KOH(UTypaIen

[Inan [Ipennaraer mian MeponpusITHA, TpeOyromuxcs A conpoBoxaeHus 110
conpoBoxaeHus [1I0 | B mpoumecce ero Jkclulyaraluu, a TakkKe pacdyeT CTOMMOCTHU
COIIPOBOXAECHUS U HEOOXOIMMBbIE JJIsl ITOT'O PECYPChI

[Tnan no | OnuceiBaeT MEpPOIPUATHS, HaIlpaBJICHHBIE Ha MIOBBILLICHHE
YIPaBJIEHUIO KBaJIM(UKAIIMK YWIEHOB KOMaH bl pa3pab0TYUKOB
IIEPCOHAJIOM




JIuctunr 1. IIpounecc niIaHMpoOBaHUs NMPOEKTA

OmnpeneneHne NPOEKTHBIX OrpaHUYEHHUH

[lepBoHauanbHas OLIEHKA ITAPAMETPOB TPOEKTA

OmnpezeneHue 3TanoB BHITOJIHEHUS POEKTA U KOHTPOJIBHBIX OTMETOK
while moka npoexT He 3aBepIINTCs UK He Oy1eT ocTaHOBIIEH loop
CocraBnenue rpaduka padbot

Hauano BeimonHeHus paboT

O’xujiaHue OKOHYAHUS 04epeHOro ATarna paboT

OTcnexxnBaHe X0/ BBITIOIHEHUS paboT

IlepecMOTp OIIEHOK MapaMeTPOB MPOEKTa

N3menenne rpaduka padbot

IlepecMOTp MPOEKTHBIX OTPAHUYECHUI

if (Bo3Hmkia mpoOaema) then

[lepecMOTp TEXHUYECKUX MM OPTraHU3aLMOHHBIX TAPaMETPOB MPOEKTA
end if

end loop

KoHTpoJ/ibHBIE 0TMETKH 3TAaNOB padoT

Menemxepy st opranu3anuu nporecca coznanus 110 u ynpaBneHus uMm HeoOXxoauma
uHpopmanus. [Tockonbky camo mporpaMMHOe oOecrieueHHue Heocs3aeMo, 3Ta YIpaBlieHUYecKas
uH(popMalus MOKET ObITh MOJyUY€Ha TOJBKO B BHJIE IOKYMEHTOB, OTOOPa)KAIOLINX BBIIIOJIHEHUE
OYEepPEeHOTr0 3Tana pa3paboTKH MPOrpaMMHOro NpoaykTa. bes3 3Toil nHpopManuy HeNb3s CYAUTh
O CTENEeHM TOTOBHOCTH CO3[]aBa€MOr0 MPOAYKTAa, HEBO3MOXKHO OLIEHUTh IPOU3BEICHHbIE
3aTpaThl WIM U3MEHUTH I'pauk padoT.

[Ipy numaHupoBaHMM TIpoIlecCa ONPEAENSAIOTCS KOHTPOJBHBIE OTMETKH—  BEXH,
OTMEYaIOIe OKOHYAaHUE ONpEAETIeHHOro 3Tama padoT. s Kaxmoil KOHTPOJIBHON OTMETKU
CO3/1aeTCs OTYET, KOTOPBIM MPEIOCTABIAETCS PYKOBOJACTBY MPOEKTa. DTU OTYETHI HE JOJIKHBI
ObITb OOJBIIMMH OOBEMHBIMH JOKYMEHTaMH; OHH JIOJDKHBI IOJIBOJAUTH KpaTKUE WTOTH
OKOHYAHUS OT/EIbHOIO JIOTUYECKU 3aBEPIIEHHOrO 3Tana MPOEKTa. JTalloM HE MOXET ObITb,
HanpuMmep, "Hanucanme 80% koma mnporpamm", IIOCKOJIBKY HEBO3MOXHO IPOBEPUTH
3aBepluIeHe Takoro "3tama'; KpoMe Toro, noJoOHas nHGopMalus IPaKTUUECKH Oecrose3Ha as
yIpaBJIeHUs, NMOCKOJBbKY 3/IeCh HE OTOOpa)kaeTcsi CBsi3b 3TOro "stama" ¢ JIpyrMMU 3Tanamu
coznanus [10.

OObIYHO 1O 3aBEPLICHMHM OCHOBHBIX OOJIBIIMX 3TaloB, TaKUX Kak pa3paboTka
cnenu(UKanuy, TMPOCKTUPOBaHUE M T.II., 3aka3unmky [1O mpenocTaBistoTCs pe3yiabTaThl MX
BBIMOJIHEHHSI, TAaK Ha3blBA€Mble KOHTPOJIbHBIE IPOEKTHBIE 3JIEMEHThl. DTO MOXET OBITh
JOKYMEHTaIUsl, IPOTOTUIl MPOrPaMMHOIO MPOAYKTa, 3aKOHUEHHble noacucteMbl 110 u T.x.
KoHTponbHBIE MPOEKTHBIE 3JIEMEHTHI, MpeaocTapisemMble 3aka3uuky 10, moryT coBmagate c
KOHTPOJIbHBIMH OTMETKaMHu (TOYHEE, C Pe3yJbTaTaMH BBIIOJHEHHUS Kakoro-iubo srama). Ho
oOpaTHOe yTBep)KAeHUE HeBepHO. KOHTpOJbHBIE OTMETKM — 3TO BHYTPEHHHE IPOEKTHBIE
pe3yNbTaThl, KOTOPbIE UCIOIB3YIOTCS JJI1 KOHTPOJIS 32 XOJIOM BBIINOJIHEHUS NPOEKTa, U OHU, KaK
IIPABUJIO, HE IPEOCTABIAIOTCA 3aKa3uuky [10.

Jlnst ompeneneHusi KOHTPOJIBHBIX OTMETOK Bech mporiecc cospanusa 110 momkeHn ObITh
pa3OoUT Ha OTHEeNbHBIE 3Tambl C YyKa3aHHBIM "BbIXOZOM" (pe3ylpTaToM) KaXKAOro 3Tama.
Hanpumep, Ha pucynke 4.1 mokasansl 3Tansl pa3padoTKu cnenudukanuy TpeOoBaHMiA B ciiydae,
KOrJa JUlsl € MPOBEPKH HUCIOJIb3YETCsl MPOTOTHUII CUCTEMBI, a TAKXKe MPEJICTABICHbl BBIXOIHbIE
pe3ynbTarhl (KOHTPOJbHBIE OTMETKH) Ka)XJ0ro JTama. 37eChb KOHTPOJIbHBIMH IPOEKTHBIMU
3JIEMEHTAMU SBIISIOTCA TpeOOBaHUs U crennduKanus TpeOoBaHUM.
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Pucynok 4.1 Drambl mporiecca pa3paboTKu crieruuKaim

I'paduk pador

CocraBnenue rpaduka - OJHA M3 CaMbIX OTBETCTBEHHBIX pPabOT, BBIMOJHAEMBIX
MEHEDKEPOM TPOEKTa. 371eCh MEHEIKEp OIEHWBACT [UIUTEIBHOCTh MPOEKTa, OIpENesieT
pecypchl, HeOOXOUMBIE [T pealn3alii OTJACNIbHBIX 3TAaloB padoT, U MPEACTABISIET UX (ITAIlbI)
B BHJEC COIJIACOBAHHOM TMOCJeA0BaTeNbHOCTU. Eciaum JgaHHBI TpPOEKT MoA00eH paHee
peann30BaHHOMY, TO TpaduK pabOT MOCIEAHETO MPOEKTa MOYKHO B3SITh 32 OCHOBY JUIsl JAHHOTO
npoekta. Ho 3arem cremyer ydecTb, YTO Ha OTICNBHBIX 3Talax HOBOTO IPOEKTa MOTYT
UCIIOJIb30BATHCSl METO/IbI U TIOJIXObI, OTJIMYHBIE OT MCIIOJIb30BAHHBIX paHee.

Ecnu mpoekt sBnsieTcs WHHOBALMOHHBIM, NEPBOHAYAIBHBIC OLEHKU JIUTEIBHOCTH WU
TpeOyeMbIX pPecypcoB HaBepHsKa OyAyT CIMIIKOM ONTUMUCTHYHBIMH, JaK€ €ClId MEHEIKep
HOIBITAETCS MPETyCMOTPETh BCE BO3MOXHBIE HEOKUAAHHOCTU. C 3TOM TOUKU 3PEHUS MPOCKTHI
co3nanusa [1O He ornmuaroTcs OT OOJMBUIIMX WHHOBAIIMOHHBIX TEXHUYECKUX MPOeKToB. HoBble
a’poropThl, MOCTBI W JaXX€ HOBbIE aBTOMOOWJIM, KaK TpPaBWIO, TMOSBISAIOTCS TO3KE
NEPBOHAYAILHO OOBSIBICHHBIX CPOKOB MX CIA4M WJIM MOCTYIJICHHUS HAa PBIHOK, YeMY MPUYMHON
SBJISIFOTCS] HEOXKHUIAHHO BO3HUKIINE MPoOiIeMbl U TpyAHOCTU. VIMEHHO mo3ToMy rpaduku padbot
HEOOXOJAMMO TIOCTOSIHHO OOHOBJIATH IO MEpE IOCTYIUICHHsT HOBOW WH(MOpPMAIMU O XOJIe
BBITIOJIHEHHS ITPOEKTA.

B nporecce cocraBnenus rpaduka (pucyHok 4.2) Becb MacCUB padboOT, HEOOXOAMUMBIX TSI
peanu3ayy MMpoeKTa, pa3dMBaeTCss Ha OTJENbHBIE ATAlNbl U OLIEHUBAETCS BpeMs, Tpedyromeecs
JUISL BBITIOJTHEHUS Kaxa0ro 3Tana. OObIYHO MHOTHE 3Tallbl BRIMOIHIIOTCS NMapajuienbHo. ['paduk
paboT MOJDKEeH HpeaycMaTpuBaTh 3TO W PACHpPEICNsATh MPOU3BOIACTBEHHBIE PECYpPCHI MEXITY
HUMHU HaunOosiee ONTHUMalbHBIM 00pa3oM. HexBaTka pecypcoB JUisi BBIIIOJIHEHUS KaKOTO-THOO
KPUTUYECKOT'0 3Tana - yacTasi IpUYMHA 33JIePKKHU BBHITIOJTHEHUS BCETO MPOEKTA.

JUIMTeNbHOCTh 3TANoOB OOBIYHO JOJKHAa OBITh He MeHblle Henenu. Ecnu ona Oyaer
MEHBIIIE, TO OKAKETCS HMKE TOYHOCTH BPEMEHHBIX OIICHOK 3TalloB, YTO MOXXET MPHUBECTH K
yacToMy TiepecMoTpy Tpaduka pabor. Taxxke menecooOpa3HO (B acmekTe YIpaBlICHUS
IIPOEKTOM) YCTAHOBUTh MAKCHUMAJIbHYIO JUINTEIBHOCTH ATANOB, HE IpeBblliaromyro 8 win 10
Heznenb. Ecnu ecTh aTanbl, uMeronye OoNbIIYyI0 JIUTENbHOCTh, UX CIeAyeT pa3OuTh Ha ATarmbl
MEHbILEH JUTUTENBHOCTH.

[Ipu pacuere AIUTENLHOCTH 3TAllOB MEHEKEP JOKEH YUYUTHIBaTh, UYTO BBIMOJIHEHUE
ar000ro 3tana He obonaeTcs 6e3 OOIBIINX WM MAJIEHBKUX MPOo0JIeM U 3azepkeK. PazpaboTunku
MOTYT JOMYCKaTh OLIMOKU WJIU 3aJepXKUBATh CBOIO pabOTy, TEXHHWKA MOXKET BBIMTU U3 CTPOS
au0o ammapaTHblE WM HPOTpaMMHBIE CPEICTBA IMOIJCPKKH Ipolecca pa3pabOTKH MOTYT
NOCTYIHUTh C oOmo3JaHueM. Eciiu NpoeKT HMHHOBALMOHHBI U TEXHUYECKU CIIOKHBIM, 3TO
CTAaHOBUTCS JIONIOJHUTEIBHBIM (DaKTOPOM MOSIBIICHUS] HEMIPEABHUICHHBIX MPOOJIEM U YBEIHUCHUS
JUINTEIBHOCTHU pean3aliy MPOeKTa 110 CPaBHEHHUIO C IEPBOHAYAILHBIMH OL[CHKAMHU.

Kpome BpeMeHHBIX 3aTpaT, MEHEIKEpP [OJDKeH pacCuuTaTh Jpyrue pecypchl,
HEOOXOJAMMBIC I YCIICIIHOTO BBITIOJHEHUs Kakaoro srtana. OcoOblil BHII pecypcoB — I3TO
KOMaH/1a pa3paboTUMKOB, MPHUBIICYCHHAS] K BBIMOJHEHUIO MPOEKTa. JpyruMu BUJaMU pecypcoB
MOTYT OBITh HEO0OXO0JMMOE CBOOOJHOE JUCKOBOE TMPOCTPAHCTBO Ha cepBepe, BpeMs
UCIIOJIb30BAaHUSl KAaKOro-JIMOO CIENUabHOTO O0OpYJOBaHUS U OIOJUKETHBIE CpEACTBAa Ha
KOMaHIMPOBOYHBIE PACXO/IbI TEPCOHATIA, PA0OTAIOIIETO HA/l TPOSKTOM.
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Pucynok 4.2 Tlponecc cocraBienus rpaduka padot

Cy1iecTByeT X0polliee SMIUPUYECKOE MPABUIIO: OIIEHUBATh BPEMEHHBIE 3aTPAThI TaK, KaK
OyJITO HMYErO HEMPEIBUIECHHOTO W '"MJIOXOro" HE MOXET CIYYUTHCS, 3aT€M YBEJIHYUTH 3TH
OLICHKH JJI y4eTa BO3MOXKHBIX MpoOseM. Bo3aMokHbIe, HO TPYIHO MPOTHO3UPYEMbIE MPOOIEMbI
CYIIECTBEHHO 3aBUCAT OT THIA W MapaMeTpOB IMPOEKTa, a TaKKe OT KBaTU(UKAIMU U OIbITA
YIEHOB KOMaHAbl pa3paboTynkoB. K UCXOAHBIM pacyeTHBIM OIIEHKAM pPEKOMEHIYyeTcs
no6aBiaTh 30% Ha BO3MOXKHBIE ITpoOsIeMb! 1 3aTeM etie 20%, 9ToObI OBITh TOTOBBIM K TOMY, YTO
HEBO3MOJKHO TIPEJIBUICTD.

I'paduk paboT 1O MPOEKTYy OOBIYHO NPEICTABISICTCS B BHUAEC Ha0opa AMAarpaMM H
rpadukoB, MOKa3bIBAIOIIUX pa3OMEHHE MPOEKTHBIX pabdOT Ha ATambl, 3aBUCUMOCTH MEXIY
STanaMu U pacupeiesieHne pa3paboTIYMKOB I10 dTaram.

BpemenHble U ceTeBbIe AUATPAMMBI

BpeMennble W ceTeBble aUarpaMMbl TIOJIE3HBI IS TPEJCTaBICHHUS rpaduka padoT.
BpeMmennas numarpaMma mMokas3bplBaeT BpeMsl Hayala M OKOHYAHHS KaXJOro JTama H €ro
JuTeNnbHOCTh. CeTeBast AuarpaMMa OTOOpa)kaeT 3aBUCHUMOCTU MEXAY Pa3IMYHBIMHU dTanaMu
npoeKTa. DTH JuarpaMMbl MOKHO CO37]aTh aBTOMATHUYECKH C MOMOIIBIO MTPOTPaMMHBIX CPEICTB
MOJIICPKKH yIIPABICHUS HA OCHOBE WH(OPMAIINH, 3I0KEHHON B 0a3¢ TaHHBIX MPOEKTA.

PaccMoTpuM »Tambl HEKOETro MpOeKTa, MpeAcTaBleHHble B Tabn. 4.2, U3 KOTOpOii, B
YaCTHOCTH, BHUJHO, uTO 3Tanm 13 3aBucur ot 3tama T1. D10 3HaumT, uto 3Tam 11 momkeH
3aBEpIINTHCS TIpexae, 4eM HauHercss dtan 13. Hanpumep, Ha »stanme T1 mnpoBoautcs
KOMITIOHEHTHBIN aHalIM3 CO3/1aBaéMOr0 MPOrpaMMHOrO TPOJAyKTa, a Ha Jrtane 13 —
IPOEKTUPOBAHNUE CUCTEMBI.

Tabnuna 4.2 - DTanbsl IPOeKTa

Oran JuTenbHOCTD (IHM) 3aBUCHMOCTD
T1 8

T2 15

T3 15 T1 (M1)

T4 10

T5 10 T2, T4 (M2)
T6 5 T1, T2 (M3)
T7 20 T1 (M1)

T8 25 T4 (M5)

19 15 T3, T6 (M4)
T10 15 T5, T7 (M7)
T11 7 T9 (M6)
T12 10 T11 (M8)

Ha ocHOBe npHBEJEHHBIX 3HAYCHUH JIMTEIBHOCTH 3TANlOB M 3aBUCUMOCTH MEXIY HUMHU
CTpOUTCSl ceTeBOM Trpaduk mocienoBaTelbHOCTH 3TanoB (pucyHok 4.3). Ha atom rpaduke
BUJHO, Kakhe pabOThl MOTYT BBIINOJHATHCS MapajljIeNbHO, a KaKHWe JIOJKHBI BBIIOJIHATHCA




IOCJIEI0BATEIBHO JIPYT 3a JOPYroM. OTambl 0003HAYEHBI MPsAMOYTosibHUKaMu. KOHTpoibHBIE
OTMETKH M KOHTPOJIbHBIE ITPOEKTHBIE AIEMEHThI TOKa3aHbl B BHJI€ OBAJIOB U 0003HAa4YeHbI (KaK U
B Tabn. 4.2) OykBoifi M c COOTBETCTBYIOUIMM HOMepoM. JlaThl Ha JaHHOM auarpaMme
COOTBETCTBYIOT Hayally BBINIOJIHEHUS 3TanoB. CeTeByl0 auarpaMmy cjeayeT 4uTaTh cjeBa
HaIpaBo U CBEPXY BHU3.
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Pucynok 4.3 CereBast auarpamMma 3Tarnos

Ecnu nns co3maHus ceTreBOM AuarpamMmbl HCIOJIB3YIOTCS TpPOTpaMMHBIE CpECTBa
NOJJEPKKHA YIPABICHUS IPOEKTOM, KaXKIbld OdTal JOJDKEH 3aKaHYMBATbCS KOHTPOJIBHOMN
oTMeTKOM. OuepeqHOW H3Tanm MOXKET HayaTbCsl TOJBKO TOrJa, Korja OyAeTr mojydyeHa
KOHTPOJIbHAs OTMETKa (KOTOpas MOKET 3aBHCETh OT HECKOJIbKHUX IPEJIIECTBYIOIUX ATAIIOB).
[TosTromy B TperbeM cronmbOue Tabn. 4.2 TpUBEICHBI KOHTPOJBHBIE OTMETKH; OHH OymyT
JOCTUTHYTHl TOJIBKO TOTJa, Korjga OyaeT 3aBeplieH JTal, B CTPOKE KOTOpPOro IOMeEILIeHa
COOTBETCTBYIOIAsl KOHTPOJIbHASI OTMETKA.

JIro00if 3Tam He MOXKET HauyaTbCs, NOKAa HE BBIIOJIHEHBI BCE ATallbl Ha BCEX IMyTsX,
BEJYILMX OT Hayaja MpoekTa K JaHHoMy arany. Hanpumep, stan T9 He MoxeT HayaTbCs, OKa
He Oynyrt 3aBepmieHbl stanmel T3 u T6. OTmeruM, 4YTO B JaHHOM Ciydae JOCTHXKEHHE
KOHTPOJIbHON OTMETKH M4 roBOPHUT O TOM, UTO 3TH 3Tallbl 3aBEPILIECHBI.

MuHMManbHOE BpeMsl BBINOJIHEHHUS BCErO NMPOEKTa MOXKHO PacCYUTaTh, IPOCYMMHUPOBaB
B CETEBOM JAMarpaMMe JJIUTEIBHOCTH 3TAloOB HAa CAMOM JJIMHHOM NYyTH (JUIMHA IYTH 31€Ch
U3MEpSAETCs] He KOJIMUYECTBOM ATANOB Ha MyTH, & CyMMapHOH AJIMTEIbHOCTBIO 3TUX 3TAaroB) OT
Hayajia IpoeKTa JI0 €ro OKOHYaHMs (3TO TaK Ha3bIBa€Mblil KpUTUUECKHM MyTh). B Hamiem ciyudae
IPOJOJDKUTENBHOCTh MpoekTa coctaBisier 11 Hexens mnm 55 pabounx nueil. Ha puc. 4.3
KPUTUYECKHI ITyTh TIOKa3aH 00Jiee TOJICTHIMH JIMHUSMH, Ye€M OCTabHbIC MyTH. TakuM oOpazom,
o01mas MpOAOIKUTEILHOCTh PEaU3allui IPOEKTa 3aBUCUT OT 3TANoB PadOT, HAXOIAIIMXCS Ha
KpuTHueckoM myTu. Jlrobas 3azmepkka B 3aBepUICHMM JIIOOOrO 3Tana Ha KPUTHYECKOM IIyTH
NPUBEET K 3aJIep>KKE BCEro MPOEKTA.

3azepkka B 3aBEpILEHUU 3TAlOB, HE BXOJAIIMX B KPUTHUECKUH MyTh, HE BIUSAET Ha
IPOIOJIKUTEIBHOCTD BCEIO MPOEKTA IO TEX MOp, IOKa CyMMapHasi JJIMTEIbHOCTh 3THX 3TAIOB (C
Y4TOM 33/IepKEK) Ha KAKOM-HUOYJb IyTH HE MPEBBICUT MPOJOKUTEIBHOCTH PAdOT Ha



kputudeckoM nytd. Hampumep, 3agepxka stana T8 Ha cpok, meHbwui 20 nHEH, HUKaK He
BIMAECT Ha OOIIyI0 MPOAOHKUTEIBHOCTh mpoekTta. Ha puc. 4.4 mpencraBieHa BpeMeHHas
yarpamma, Ha KOTOpOU MOKa3aHbl BO3MOYXHBIE 33JIEP’KKH HA KaX0M JTarle.
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Pucynok 4.4 BpeMeHHas n1uarpamma JJINTEIBHOCTH 3TANOB

CereBas nuarpaMMa MO3BOJISIET YBUAETH B 3aBUCUMOCTH 3TallOB 3HAYUMOCTH TOT'O WJIN
WHOTO JTama JJjs peaju3alliyd BCero MpoekTa. BHHMMaHue K 3TamaM KpUTUYECKOro MyTH 4acTo
MO3BOJISIET HAMTHU CMOCOOBI MX H3MEHEHHs C TeM, YTOOBl COKPAaTUTh JUIUTEIBHOCTH BCETO
npoekTa. MeHeKephl UCTIONIb3YI0T CETEBYIO AUarpaMmy JJis pacrpeaeneHus pador.

Ha puc. 4.5 nokazaHo papyroe mnpejcTtaBieHue rpaduka paboT. DTO BpeMeHHas
nuarpamma (MHOTJa Ha3blBaeMas M0 MMEHU ee n3o0peratesns quarpammoi ['aHTa) MOXeT ObITh
IIOCTPOEHA MPOrPaMMHBIMHM CPEACTBAMU MOAJEPKKH Ipolecca ympasieHus. OHa MoOKa3bIBaeT
JUINTEIBHOCTh  BBIMIOJIHEHUSI KaXJIOrO0 AJTama M BO3MOXKHBIE HX 3aJepKKH (TOKa3aHbl
3aT€HEHHBIMU MPSIMOYTOJIBHUKAMHM), @ TAKXKe JIaThl Hadajda U OKOHYAHHS KaXKJI0ro 3Tamna. DTaIlbl
KPUTUYECKOTO MyTH HE UMEIOT 3aT€HEHHBIX MPSMOYTOJIbHUKOB; 3TO O3HAYAET, YTO 3aJepKKa C
3aBEpLICHUEM JAaHHBIX 3TAIlOB MPUBEJET K YBEIUYECHUIO JUIMTEIbHOCTH BCErO IIPOEKTA.

Tab6muia 4.3 - PacnipeienieHre UCTIOTHUTENEH 110 dTanam

Otan Hcnonuutens
Tl Jkein
T2 AnnHa
T3 JxeitH
T4 ®pen
T5 Mbapu
T6 AnHa
T7 Joxum
T8 ®pen
T9 Jkeitn
T10 AnHa
T11 ®Dpen
T12 dpen




[TooGHO paciipeesieHNI0 BpEMEHH BBITIOJIHEHUS 3TANOB, MEHEKEpP J0JDKEH PacCUYUTaTh
pacrpezielieHue pecypcoB 10 3TalnaM, B YaCTHOCTU HAa3HAYMTh UCIIOJIHUTENEH Ha KaXKJbIi dTall.
B Tabn. 4.3 npuBeneHO pacrpelelneHue pa3padOTYMKOB Ha KaKIbId 3Tam, MpeCcTaBICHHBIN
Ha puc. 4.5.

[IpuBenenHass Tabmuma MOXeT OBITh MCIOJIb30BaHAa IPOrPAMMHBIMU CPEICTBAMU
MOAJEPKKHU Tpoliecca YMpaBieHHUs] JUIsl TOCTPOEHUS BPEMEHHON JauarpaMMbl 3aHSTOCTH
COTPYAHMKOB Ha ONpejeTeHHbIX 3Tanmax pabor (puc. 4.5). Ilepconan He 3aHAT B pabore Hax
MIPOEKTOM BCE BpEMS €ro peainu3aluu. B TedeHuwe nepuoja HE3aHSATOCTU COTPYAHHUKH MOTYT
OBITH B OTITyCKE, pabOTaTh HAJ| IPYTUMHU MPOEKTaMH, IPOXOAUTH O0yUeHHE U T.1.
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Pucynoxk 4.5 Bpemennas nuarpamma pacrupeeseHus paboTHUKOB 110 dTanam

B Oospmmx opraHumzanusx OOBIYHO pabOTaeT MHOTO CIEUUAIUCTOB, KOTOpBIE
3aJICUCTBYIOTCSI B IIPOCKTE MO Mepe HeoOxoaumocTh. KoHEeUHO, Takoi MOIX0I MOXKET CO3/1aTh
orpesieNieHHbIe TPOOJIEMBI TSI MEHEKEPOB MPOEKTOB. Hampumep, eciu CrernuaiucT 3aHsT B
IPOEKTe, KOTOPBIM 3aJEepKUBACTCS, 3TO MOXET CO34aTh MPSMbIE CIOXHOCTH A JIPYrHX
MIPOEKTOB, TJI€ OH TaKXke JIOJDKEH Y4acTBOBATb.

[TepBonavanpHblli Tpaduk pabOT HEU3OEKHO CONCPKHUT KaKue-HUOYIb OIIWOKH WIIH
Henopabotku. Ilo Mepe peanm3anmuu TPOEKTAa pacCUMTAHHBIC OIEHKU JUITUTEIBHOCTH
BBITMIOJIHEHUSI TAroB pabOT JOJKHBI CPAaBHHUBATHCS C peajbHBIMU CPOKAMHU BBIOJHEHUS ATHX
aTanoB. Pe3ynbpTaThl cpaBHEHUs JOJHKHBI MCIOIB30BATHCS B KAYECTBE OCHOBBI JJIS IEPECMOTpa
rpaduka paboT elie HE pPealM30BaHHBIX ATANOB TMPOEKTa, B YACTHOCTH I TOTO, YTOOBI
MOTBITATHCS YMEHBIIUTD UTUTEILHOCTD ATAlOB KPUTUIECKOTO MTyTH.

ITocTaHoBKa 3a1a4U K IPAaKTHYECKOM padoTe 6

1. M3yuutsb npeanaraeMblii TEOpETUYECKUI MaTepHUall.

2. [TocTpouTh BPEMEHHYIO U CETEBYIO IMarpaMMBbl JUIsl BRIOPAHHOT'O NIPOEKTa.

3. Iloctpouts quarpammy pacnpezieseHusl yYaCTHUKOB IPYIIIBI 110 3TaraM.

4. ITocTpouTh CIIUCOK BO3MOKHBIX PUCKOB C YKa3aHWEM Ha3BaHUS U OMHCAHUS PHUCKA.

5. IIpoBecTu aHanu3 pUCKOB.

6. Onucars CTpAaTEruio MJIAHUPOBAHUS PUCKOB.

7. IlocTtpouTh OTYET, BKIIOYAOIIMNA BCE TMOJIYYEHHBIE JAMAarpaMMbl W OIMCAaHUE
CTpaTeruy MiaHupOBaHUs pUCKOB. [IpeacTaBUTh OTYET MO MpaKTUYECKO paboTe ISl 3aIlIUTHI.



BapuaHThl HHAUBUAYAJIBLHBIX 321aHUHI

B cooTBeTcTBHM C yKa3zaHHOW NpeAMETHON 00JacTbi0 M KIAcCOM pa3zpadaTbiBaeMoii
MH(POPMAIIMOHHON CHCTEMBI IOCTPOUTH BPEMEHHYI0 U CETEBYIO JHarpaMMbl, HOCTPOHTH
auarpaMmy pacrupeaci€Husd YYaCTHUKOB TI'PYIIIIBI IO 3TalaM, IMOCTPOUTH CIIMCOK BO3MOKHBIX
PUCKOB C YyKa3aHMEM Ha3BaHHUSA M OIMCAHUS PHUCKA; IPOBECTH AHAIU3 PHUCKOB; OMNMCATH
CTPATETHIO INIAHUPOBAHUS PHUCKOB.

Tabnuna 4.4 — UaauBuyaabHbIS 3a1aHUS

Ne [IpenmeTHas 001acTh Knacc UIC

1 Cxkian MRP

2 IIpon3BOACTBEHHOE IPEAIPUITHE ERP

3 Toprosoe npeanpusaTue CRM

4 ToproBoe npeanpusTre SCM

5 Topropoe npeanpusTue B2C

6 Iloptan B2B

7 CTpouTelIbHOC IPENPHUITHE HC yuera

8 Briciiee yueOHOe 3aBeIcHIE WC ynpaBnenus
9 HNHdpacTpyKkTypa NpeanpusThs CIIITP

10 AnmapaTtHas HHQpacTpyKTypa NpeanpHsITHS DKCIepTHAs CUCTEMa

Conep:xanue oTyeTa

[To BeImonHEeHHOUW paboTe cocTaBisieTcss oT4eT. OTYeT BBHIMONHIETCS B AJICKTPOHHOM
Buje. [1o BBIMOJTHEHHOMY OTYETY MTPOBOIMTCS 3aIIUTa PAKTHYSCKON paObOTHI.

OTder MO MHpPaKTHUECKOH paboTe MODKEH COCTOSITh W3 CIEAYIOUIMX CTPYKTYPHBIX
JJIEMEHTOB:

TUTYJBHBIN JIUCT;

BBOJIHAs YacCTh: KPAaTKOE ONMCAHHE IeJieid NMpoekTa. BBOgHAS 4YacTh OTYeTa JOJDKHA
BKIIIOYATh TYHKTBI:  YCJIOBUE 3aJa4d; MOPAJOK BBINOJIHEHUS, MPOrPaMMHO-AIMIapaTHbIE
CPEJICTBA, HCIIOJIb3yEeMbIE TIPU BHITIOJTHCHHH PAOOTHI.

OCHOBHas 4acTh (omrcanue paboThl): onrucaHue NHPOPMAITMOHHON CHCTEMbI; BpEMEHHAS
W CceTeBas JWarpaMMbl yIpaBieHHS TpoekToM paspabotku WMC; nuarpamMma pacrpeieiieHus
YYaCTHUKOB TPYIIBI MO ATalaM; CIHHCOK PHCKOB; aHAIM3 PUCKOB; CTpATETUsl IIAaHUPOBAHUS
PHUCKOB.

3aKJTI04YEHUE (BBIBOJIBI);

CITUCOK HCIIOJIb30BAHHOH JINTEPATYPHI.

3amuTa oTYeTa MO MPAKTHYECKOH padoTe 3aKI0vYaeTcs B MPEAbIBICHUN MIPETOAaBaTEIIO
MOJIYYCHHBIX Pe3yJbTATOB B BUAC (Daiijla M JEMOHCTPAIMH ITOJIYYCHHBIX HABBIKOB IIPH OTBETAaX
Ha BOIIPOCHI MPETOAaBaTEs.

KOHTpOJII)HI)Ie BOITPOCHI

1. VmpaBneHue Ka4eCTBOM MPOrPAMMHOIO MPOIYKTA.

2. [Iponecc mianupoBanus coznanus [10.

. KonTponbHble OTMETKH 3TanoB padoT.

. JluarpamMmbl IPOLIECCOB U BPEMEHHBIE THarpaMMBl.

. BpeMCHHBIe " CCTCBBLIC AUarpaMmal.

. Pacnipeienienue ucnonHuTenei mno stanam

. Trmer PUCKOB, KOTOPBLIC MOTI'YT OKa3aTh BJIMAHNEC Ha ]IaHHI:IfI IIPOCKT
. Cxema nporiecca ynpaBiaeHHUs pUCKaMU

. Pe3ynpTathl ananmsa pruckoB

O 03N L AW



IIpakTnyeckas padora 7. Texnosorun RDF u OWL

Henabr paGorel: M3ydyeHue coBpeMeHHBIX MpoeKTHbIX TexHonoruii B UT-chepe.
[TonyuyeHrne HaBBIKOB 0 NPUMEHEHHMIO JAaHHBIX METOMOJIOTMU I IUIAHUPOBAHUS IIPOEKTA.
N3ydeHne MeTo 0B ynpaBlieHHsI KAYeCTBOM MTPOCKTHPOBAHUS HHOOPMAIIMOHHBIX CHCTEM.

IIpaktuyeckass paboTa HampaBieHa Ha O3HAKOMJIEHHE C OCHOBHBIMH TOHSITHAMU
METOJOJIOTHH YIPABJICHHS IIPOEKTAMH, TIOJyYEHHE HABBIKOB 10 MPUMEHEHUIO JTAHHBIX ITOHATHN
IpU NOCTPOSHHUHU IUIaHA MPOEKTa, MOCTpOoeHHs rpaduka padoT, pacmpenesieHus] UCIIOTHUTENeH,
YOPAaBJIECHUS PUCKAMM, M3y4YEHHE METOAOB  YINPABICHHS KAuyeCTBOM  IPOEKTUPOBAHMS
MH(POPMALMOHHBIX CUCTEM, U3YUEHUSI METPUK KauecTBa IIPOrPaMMHOI0 00eceueHusl.

TpeboBanus K pe3yabTaTaM BBHIIIOJHEHUS IPAKTUYECKOI paboThI:

ITocTpouTts MOAEIE YIIPaBICHUS IPOCKTOM, BKIIOYAIOLIYIO:

OIIPENIEJICHUE BCEX OTAIlOB IPOEKTA, 3aBUCHMBIX HTAIOB, ONPEIAEICHUE UIMTEIBHOCTU
JTAIoB;

IIOCTPOEHHE HAa OCHOBE IOJIy4YECHHBIX aHHBIX CETEBOM U BPEMEHHOU JUarpaMM;
IIOCTPOCHHE AMArpaMMbl pacipesieseHusi paOOTHUKOB 110 3Tanam;

pa3paboTKy Moka3aTesneil kauecTBa BHIMOJIHEHUS MIPOEKTa 110 3Tanam;

- pa3pabOTKy cTpaTeriy yIpapiIeHHs PUCKaMH 110 HTaIlaM.

IIpu onpeneneHuu 3Tana yka3blBaeTCs €ro Ha3BaHUE.

OcHoBBI TEOpUM

Ctpareruu ynpapjeHusi puckamu npu ynpasJjenun IT-npoekramn

BaxxHoit yacTpio paboTBl MEHEIKepa MPOEKTa SBISAETCS OLEHKA PUCKOB, KOTOPHIE MOTYT
NOBJIMATH Ha rpaduk pabOT WIM HAa KAayecTBO CO3JAaBa€MOro MPOrpaMMHOTO MPOJYyKTa, U
pa3paboTka MEepONPHUITUI 10 MPeIOTBPAIEHUIO PUCKOB. Pe3ynbTaThl aHaIM3a PUCKOB JOJKHBI
ObITh OTpakK€Hbl B IIaHe mpoekTa. OmnpeneneHUE PHUCKOB W pa3pabOTKa MEpONpUATHN IO
YMEHBIIEHUIO UX BIUSHUS HA XOJ1 BHIITOJIHEHHS IPOEKTA HA3bIBAETCS YIPABICHUEM PUCKaMHU.

KoHnkpeTHble THNBI PUCKOB, KOTOpbIE MOTYT OKa3aTh BIMSHHE Ha JaHHBIM IPOEKT,
3aBUCST OT BHJIa CO3/1aBAEMOI0 IPOIPAMMHOIO MPOIYKTa U OT OPraHU3alMOHHOIO OKPY>KEHHUS,
I7Ie peaqu3yeTcsi MpOorpaMMHBIA HpoeKkT. BMecTte ¢ TeM MHOTME THIBI PUCKOB CIOCOOHBI

HOBJIHUATH HA JIIOOBIE MPOrpaMMHBIE POEKTHI, ’TH PUCKU NPUBECHBI B Ta0m. 5.1.
Ta6nuna 5.1 - Bo3aMoxHBIE pUCKH TPOTPAMMHBIX TPOSKTOB

Puck Tunsl pucka OnmcaHue prucka

TekyuecThb Puck nns npoexra OnbITHBIE pa3pabOTYUKH MOKUJAIOT MPOEKT 10
pa3paboOTIYNKOB €ro 3aBePIICHUS

U3menenue B Puck nns npoexra Opranuzanys MEHsIET CBOU PUOPUTETHI B
YIIPaBJICHUHU YIIPaBJICHUHU IPOCKTOM

OpraHu3anuen

HerotoBHOCTB Puck nisa mpoexra AnmnapatHble cpecTBa, KOTOPbIe HEOOXOIUMBI

allrapaTHbIX CpCACTB

IJIg IIPOCKTA, HC MOCTYIIUIIA BOBPEMS WJIA HC
T'OTOBBI K OKCILTyaTallun

N3menenue Puck nns npoekra u | IlosiBaeHne O60JIBIIOrO KOJUYECTBA
TpeOoBaHUI Ui HENpeIBUICHHBIX U3MEHEHUH B TPEOOBaHHUSAX,
pa3pabaTbiBaeMOro | IpeIbABIsSEMbIX K pa3padarsiBacmomy 110
IPOYKTa
3anepxka B Puck nns npoekra n | Cnenudukanuu OCHOBHBIX HHTEp(eHcoB
pa3paboTke TUTSt MOJICHCTEM HE MOCTYIWIH K pa3paboTynmKaMm B
cneunuKanuu pa3pabaTbIBa€MOTO | COOTBETCTBHUH C TpapuKOM paboT
IPOAYKTa

Henoouenka pazmepa
paspabatbIBaeMoOi
CUCTEMBI

Puck nns npoexra u
JUTS
pa3pabarbiBacMOro
POJIYKTA

Pa3mep cucTembl 3HAUUTEIIBHO MTPEBBICHII
NEPBOHAYANILHYIO OLIEHKY




Henocrarounas Puck nis CASE-cpencTBa, npeHa3Ha4€HHBIE [T

s dextuBHOCT CASE- | pazpabaTeiBaeMOro | MOJIIEPIKKH MPOEKTA, OKA3aJIUCh MEHEe
CpEeJICTB MPOJIYKTa 3(p(heKTUBHBIMH, YEM 0KHIAIOCH

N3menenus B busnec-puck OcHOBHBIE TEXHOJIOTUU TOCTPOCHUS
TEXHOJIOTMH IPOrPaMMHOM CHCTEMBI 3aMEHSIOTCSI HOBBIMU
paszpabotku I10

[losiBienue busnec-puck Ha peiHKe nporpaMMHBIX IIPOYKTOB 110
KOHKYPUPYIOILIETO OKOHYAHUS MPOEKTA MOSBUIACH
IPOrpPaMMHOT0 KOHKYpHpYIOIlas IporpaMMHasi CUCTEMa
IPOAYKTa

VYHpomeHHo pUCK MOKHO TITOHMMAaTh KaK BEPOSTHOCTh TPOSBICHHUS KaKUX-JIHOO
HEeOJaronpusITHEIX OOCTOATENbCTB, HETaTUBHO BIMAIOIIMX HAa peald3aluio NpoekTa. Pucku
MOTYT YIPOKaTh MPOEKTY B IIEJIOM, CO3/]aBAEMOMY IPOTPAMMHOMY TPOYKTY WJIM OpTaHU3aIHH-
pa3paboTurKy. MOKHO BBIICIUT TPU TUIIA PUCKOB.

1. Pucku s mpoexTa, KOTOpble BIHUSIOT Ha rpaduk padoT WM pecypchbl, HEOOXOIUMbIE
JUISL BBITIOJIHEHUSI [TPOEKTA.

2.Puckm  nmus pa3pabaTbiBaeMOro — MPOJYKTA, BIMSIONIME HA  KA4ecTBO WU
IPOM3BOIUTEIHLHOCT pa3padaTbIBAEMOI0 MPOTrPAMMHOI0O IPOIYKTA.

3. Bu3Hec-puCcKH, OTHOCSIIMECS K OPraHU3aluU-pa3padOTYNKY MM TIOCTABIIUKAM.

KoHeuHo, 3T TuIBI PHUCKOB MOTYT Iepecekarbcsi. Hampumep, ecnu ONBITHBIN
IPOTPAMMUCT MOKHUIAET MPOEKT, 3TO OyJIeT PHCKOM JUIs MPOEKTa (TIOCKOJBKY 3aepKHUBACTCS
CPOK CJlayd TOTOBOIO IMPOJYKTa), PUCKOM JUIl HpPOAyKTa (TaKk Kak HOBBIM NPOTrPaMMHUCT,
3aMEHUBIIMN YIIEIIIET0, MOXET OKa3aTbCs HE CIMIIKOM ONBITHBIM M CJHIENaTh OIIMOKH B
nporpamMMe) U Ou3HEC-pUCKOM (ITOCKOJBbKY 3aJepikKKa JAHHOTO HPOEKTa MOXKET HEeraTUBHO
HNOBIHUATh Ha Oyaymiye JeNOBble KOHTAKTHl MEXIY 3aKa3udukoM M OpraHu3aIueii-
pa3pabOTUYHUKOM).

CxeMa mpoliecca ynpaBiieHHs PUCKaMU TOKa3aHa Ha puc. 5.1. DTOT mporecc CoCTOUT U3
YeTbIpeX CTaauil.

1. Onpenenenne puckoB. ONpeAeNnsaOTCS BO3MOXHBIE PHUCKH Il MPOEKTa, JUIst
pa3pabaTbIBa€MOro NMpPOJyKTa U OU3HEC-PUCKH.

2. Anamu3 puckoB. OIIeHHBAETCSI BEPOSTHOCTh M MOCJIEIOBATEIBHOCTD TIOSBICHUS
PHUCKOBBIX CUTYyallUH.

3. IlnanupoBanue puckoB. [ImaHUPYIOTCS MEpONpPHATHS MO TMPEIOTBPAIICHHIO PUCKOB
WJIN MUHUMU3ALUH UX BO3JEHCTBUS HA IPOEKT.

4. MonutopuHr puckoB. [IocTosiHHOE OlleHHMBaHUE BEPOATHOCTEW PUCKOB U BBIMIOJIHEHHE
MEPONPHUATHH IO CMATYEHUIO NOCIEICTBUM MPOSBICHUS PUCKOBBIX CUTYALHH.

Onpepenexue
PHCKDB _

Mnasupoeaniue MOHKTOpIHE J

PHCEDB

Y Y Y
Crmcox Crmkcox MeponpHaTHs N0 _—
NOTEHUMANBHEDX NEpPBRCTENEHHbIX NDeAOTERALLERM “.'...r -'.-.,
pWCxkoa DHCKOB pHCKDS IMCKDE

Pucynoxk 5.1 Ilpouecc ynpaBineHust puckamu

[Ipouecc ympaBneHuss puUCKaMH, KaKk M APYrde IPOLECCHl IUIAHUPOBAHUSA, SBISAETCS
WTEPAIMOHHBIM, BBITIOJHAEMBIM B TEUEHHWE BCEro CpoKa peanm3anuu mnpoekra. CHavama
pa3pabaThIBAIOTCS TUTAHBI YMPABJICHHS PUCKAMH, 3aT€M TOCTOSHHO OTCIICKHBAETCS CUTyallus
BOKpYT peanu3amnuu mpoekta. [Ipu mocTyminennn HOBOM MH(pOpPMAUU O BO3MOXKHBIX PHCKAX




3aHOBO IIPOBOJUTCS AHAJIU3 PUCKOB U IIEPBOCTEIICHHOEC BHUMAHUE YIEISETCS HOBBIM PUCKAM.
[lo mepe mocTtymiueHuss HOBOM HHQOpPMAIMKM TaK)Ke€ H3MEHSIOTCA IUIaHbl MEpPONPUATUN IO
[IPEIOTBPALIECHUIO U CMATYEHUIO PUCKOB.

Pesynprartel mpomecca ymnpaBieHHMs PUCKAMHM JOKYMEHTHPYIOTCSI B BHJIE IIJJAHOB
ynpasiaeHus: puckamu. OHM JTOJDKHBI BKJIFOYATh ONMCAHME BO3MOXHBIX IPOEKTHBIX PUCKOB, MX
aHAJIN3 U NIepeueHb MEPONPUATUN, HEOOXOAUMBIX ISl YIPABIICHUS PUCKAMH.

Onpenesnenue pucKoB

OmnpeneneHue pUCKOB — IepBast CTaausl Ipolecca ymnpasieHus puckamu. Ha stoi
CTaJliM OIHCBHIBAIOTCS PHUCKH, KOTOPbIE MOTYT MpOSIBUTHCS IPU pealn3allMd Ipoekra. B
MIPUHIIMIIE Ha STOW CTaJuU HE JOJDKHA OLIEHUBATHCS BEPOATHOCTh U 3HAYMMOCTh PUCKOB, HO Ha
NPaKTUKE MAJIOBEPOSITHBIE PUCKH C HE3HAUNUTENIbHBIMU TOCIEACTBUSMU OOBIYHO OTOPACHIBAIOTCS
cpasy.

OmnpeneneHre pHCKOB MOJXKET BBIIOJHATHCS B pPEXHMME KOMaHIHOW paboThl C
WCIIOJIb30BaHNEM MOJX0Aa "MO3roBoi mTypM" TuOO OCHOBBIBATHCS Ha ONbITE MeHekepa. [Ipu
ONpPEACICHUN PUCKOB MOXET INOMOYb IPUBEACHHBIN HUXKE CIHMCOK BO3MOXHBIX KaTeropui
PHUCKOB.

1. Texnonornueckue pucku. [Iponcrexkaror U3 OpoOrpaMMHBIX M aNIapaTHBIX
TEXHOJIOTUi1, HA OCHOBE KOTOPBIX pa3padaThIBa€TCs CUCTEMA.

2. Pucku, cBa3aHHble ¢ mepcoHasioM. CBsI3aHbI ¢ WieHaAMHU KOMaH bl Pa3paboTuHKOB.

3. Opranuzauvonusle pucku. [IpoucrekaroT M3 OPraHW3allMOHHOTO OKPY>KEHUs, B
KOTOPOM BBIIIOJIHAETCS IIPOEKT.

4. UnctpymenTanbuble  pucku. CBsizanbl ¢ ucnoisdyeMbiMu CASE-cpenctBamu  u
JpYTMMHU CpeCTBaMHU NONIEPKKHU Ipouecca coznanus 110.

5. Pucku, cBs3aHHbIE C CHCTEMHBIMH TpeOoBaHUSAMU. [IpOSABISAIOTCS HpU H3MEHEHUU
TpeOOBaHU, MPEIbIBIAEMBIX K pa3padaTbiBaeMOl cUCTEME.

6. Pucku ouenuBanus. CBs3aHbl C OLIEHUBAHUEM XapaKTEPUCTHK MIPOIrPaMMHOIN CUCTEMBI
U peCypcoB, HEOOXOAMMBIX JJISl pean3aluy MPOeKTa.

B 1abun. 5.2 npencraBieHbl HEKOTOPbIE TPUMEPHI, OTHOCSAIINECS K KaXA0H U3 OMMCAHHBIX
KaTeropuil puckoB. PesynpTaToM »sTama omnpeaereHus pPUCKOB OyneT JUIMHHBIA CIHCOK
BO3MOXKHBIX PHUCKOB, KOTOPbIE MOTYT MOBJIMATH Ha pa3padaTbiBaeMblii IPOrPaMMHBIN MPOAYKT,
NPOEKT WM OpraHu3alUI0-pa3paboTUHKa.

Ta6nuua 5.2 - Kateropuu puckoB

Kareropusi puckoB IIpuMepsl pUCKOB

TexHonornyeckue pucku ba3za maHHBIX, KOTOpAsi UCIOJB3YETCS B MPOTrPAMMHON CUCTEME,
He obecrieunBaeT 00pabOTKY 0KHIaeMOTro 0ObeMa TPaH3aKIIHMA.

[IporpaMMHbIE KOMIOHEHTBI, KOTOPbIE MCIOJIB3YIOTCS MTOBTOPHO,
uMeIT JedeKThl, OrpaHuuMBarOlIMe UX (GYHKIMOHAJIbHBIE

BO3MOXKHOCTH
Pucku, CBSI3aHHBIC c | HeBo3amoxxHO ~ momoOpare  pabOTHHKOB ¢ TpeOyeMmbIM
MEPCOHATIOM po¢eCCUOHATIBHBIM YPOBHEM.

Benymuii pa3pabotuuk 3a00Jie B caMOe KPUTHYECKOE BpEMSI.
HeBo3MOKHO OpraHn30BaTh HEOOX0AUMOe 00YUCHHE IIEPCOHAIa

OpranuzaioHHbIe PUCKH B opranuzamnuu, BemonHsomed paspadborky I[10, mpowmsomiia
peopraHu3aiys, B pe3yJibTaTe 4ero M3MEHWIUCh MPUOPUTETHI B
yIpaBIE€HUH MPOESKTOM.

@®uHAHCOBBIE 3aTPyJHEHHs] B  OpraHu3aluud TPUBETU K
YMEHBIIIEHUIO OI0KeTa MPOeKTa

WuctpymenTanbuble pucku | [Iporpammusiii  kox, renepupyembiii CASE-cpencrBamu, He
¢ dexTuBeH.

CASE-cpencTtBa  HEBO3MOXKHO ~ MHTETPUPOBaThH C  JAPYTUMU
CpEeACTBAMU MOJICPKKU IIPOEKTa




Pucku, CBSA3aHHbIE ¢ | U3menenus: TpeOOBaHUI MPUBOMIT K 3HAYUTEILHBIM TTOBTOPHBIM
CUCTEMHBIMU TPEOOBAHUAMHU | TEMHBIMU TPEeOOBaHUSIMHU paboTtaM 1O MPOEKTHPOBAHUIO
CUCTEMBI.

[lepBoHauanbHas HeueTkas (QOPMYJIUPOBKA TOJIb30BATEIbCKUX
TpeOOBaHMUII MpHUBENa K 3HAYUTEIHHBIM U3MEHEHUSM CHCTEMHBIX
TpeOOBaHUil, MPOSBUBIIMXCS Ha MO3JAHUX CTaAMSIX pa3paboOTKu

MPOEKTa
Pucku oneHnBaHus HenoorneHku BpeMeHHU BBIMOJIHEHHSI TPOEKTA.
CkopocTb BBISIBJICHHS JEPEKTOB B CHCTEME HIDKE paHee
3aIJIaHUPOBAHHOM.
Pa3Mep CUCTCMbI 3HAYUTCIBHO MPCBBIIACT TICPBOHAYAIBHO
pacCYMTAHHBIN

AHaJIM3 PUCKOB

[Ipu aHanmuze a9 KaXJ0ro OMPEJEIEHHOIO0 PUCKAa IMOJCYUTHIBACTCS BEPOSITHOCTH €0
NPOSIBIICHUS W ymepOd, KOTOpBIi OH MOXKET HaHecTH. He CcyIecTByeT MpOCThIX METOJIOB
BBITIOJTHEHUSI aHaJu3a PUCKOB — B 3HAUYMTEJIILHOM MEpe OH OCHOBAaH Ha MHEHUU W OIBITE
MeHeKepa. MOKHO MPUBECTH CIAEAYIONIYIO KAy BEPOSITHOCTEH PUCKOB U UX MOCIIEICTBUM.

BeposiTHOCTh pucka cuMTaeTcs O4€Hb HU3KOMW, €Clu OHa uMmeeT 3HaueHue Menee 10%;
HU3KOM, ecnu ee 3HaueHue ot 10 mo 25 %; cpenneit npu 3HayeHusix ot 25 10 50%; BBICOKOIM,
eciu 3HayeHue konebnercs oT 50 1o 75%; oueHb BRICOKOH NpH 3HaAYeHUAX Oosee 75%.

Bo3moxHBIE ~ ymiepd OT  PHUCKOBBIX  CUTyallMid  MOXXHO  MOJPA3Je/UTh  Ha
KaTacTpoUIECKHM, CEPhE3HBINA, TEPITUMBIF U HE3HAYUTEIIHHBIN.

Pe3ynbpTarel aHanm3a pPUCKOB JOJDKHBI OBITH MPEACTABICHBI B BHJE TAONUIBI PUCKOB,
YIOPSIOYCHHBIX TI0 CTEMEeHH BO3MOXKHOTO yiepOa. B Tabn. 5.3 mpuBeneH ymnopsio4eHHBIH
CIIUCOK PHCKOB, OMHMCAHHBIX B TabJ. 5.2 TaM K€ yKa3aHbl BEPOSTHOCTU ITHUX PUCKOB. 31ECh
BEPOSTHOCTH PHCKOB M CTENEHBb yIiepOa OT HMX YKa3aHbl MPOM3BOJILHO. Ha mpakTuke mis ux
ompezaeneHus HeoOXoauma MmoapoOHass MHpopMaIuUs O MpoekTe, TexHojoruu coszmanus [10,
KOMaH/I¢ pa3pabO0TYUKOB U O CAMOW OpTaHHU3alIlUH.

Ta6nuna 5.3 - Cnucok pUCKOB IOCTIE IPOBEICHMS UX aHAIN3a

Puck Bepostaocts | Ctenens yiiepba
@DuHAHCOBBIE 3aTPyJHEHUs B opraHu3auuu npusenu K | Huzkas Karactpoduueckas
YMEHBIIEHUIO OI0/KETa IMTPOCKTA

HeBo3moxHo mnomobpath paboTHHKOB ¢ TpeOyroummcs | Boicokas Karactpoduueckas
1poheCCHOHAIBHBIM YPOBHEM

Benyumii paszpabotunk 3abonen B camoe kputuueckoe | Cpeanss CepbesHas
BpeMst

[IporpaMMHbIE KOMIIOHEHTBI, HCIIOJIb3YyE€MbIE IOBTOpHO, | CpenHss CepbesHas
UMEIOT Je(eKThl, OTpaHUYUBAIONTNE UX (PYHKIIMOHATIHHBIC

BO3MO>KHOCTH

W3menenuss TpeOOBaHMM NPUBOAAT K 3HauMTeNbHBIM | CpeaHss CepbesHas
OBTOPHBIM pabOTaM IO MPOESKTUPOBAHUIO CUCTEMBbI

B opranmzauuum, BeimodHsiomed —paspaborky I10, | Beicokas CepbesHas
MpOM30LUIa  peopraHu3alus, B  pe3yjibTare  Yero

V3MEHUJINCH IPUOPUTETHI B YIIPABICHUH IPOEKTOM

ba3za maHHBIX, KOTOpas HCMNOJB3yeTCs B MporpammHou | CpenHss Cepbesnas
cucteme, He o0ecmednBaeT o00pabOTKY OXHUIAEMOTO

00beMa TpaH3aKIHi

HenooneHKk BpeMeHH BEIIIOJIHESHHUS IIPOCKTa Bricokas Cepbe3Hast
CASE-cpenctBa HEBO3MOXKHO MHTETPUPOBATh C APYyruMHU | Bricokas Tepnumas
CpEJICTBAMU MOJIEPKKHU POEKTA




[IepBoHavasnbHas HEUYeTKas ¢dopmynupoBka | CpeaHss Tepnumas
N0JIb30BATEIBCKUX TPEOOBAHUM MpHBeEa K 3HAUUTEIbHBIM

U3MEHEHUSIM CHUCTEMHBIX TpEOOBaHMIA, MPOSBUBIINXCS Ha

HO3/IHUX CTAUSIX Pa3pabOTKHU MPOEKTa

HeBo3moxHO opranu3oBatb HeoOxoaumoe oOyudenue | CpeaHss Tepnumas
epCoHaIA

CkopocTb BbIsIBICHHS Ae(PEKTOB B cucteMe Huke panee | CpeaHsis Tepnumas
CIUIAHUPOBAHHOMN

Pazmep CUCTEMBI 3HAYUTEIILHO npesbilaeT | Beicokas Tepnumas
IIEPBOHAYAJIBHO PACCUUTAHHBIN

[Iporpammusbiii  kon, reHepupyembiiit CASE-cpenctBamu, | Cpenuss He3naunrtenbHas
Hed(h(PEeKTUBEH

KoneuHno, kak BEpOSITHOCTh PHUCKOB, TaK M BO3MOXHBIA yIIepO OT HHUX JOJKHBI
nepecMaTpuBaThCs MPH MOCTYIUIGHUH JOMOJHUTENbHON HMHMOpManuu o0 3TUX PHUCKaX U IO
Mepe peau3aluyd MEPONPUATUN 1O ympaBieHUIO0 UMH. [103ToMy TOM0OHBIE TAOJIHUIBI PUCKOB
JIOJKHBI TIEPE/IeNIbIBATHCS Ha KaXKI0M UTEpaluy Mpolecca YIpaBieH s pUCKaMHU.

[locne mpoBeneHUs aHalM3a PUCKOB ONPEACTSAIOTCS HauOojiee 3HAYMMBIE PHUCKH,
KOTOpBbIE 3aTe€M OTCJIEKMBAIOTCS HA TMPOTSHDKEHWHM BCEro CpPOKa BBIMOJHEHUS IPOEKTA.
OmnpeneneHne dTHX 3HAYMMBIX PUCKOB 3aBUCUT OT MX BEPOSTHOCTEH M BO3MOXKHOTO yiepba. B
olmieM ciyyae BCerja OTCJICKUBAIOTCA PUCKH C KaTacTPO(UUECKUMU MOCIEICTBUSIMU, a TAaKKe
PHUCKH C CEpbE3HBIM YIIEpOOM, 3HAUYCHUE BEPOSTHOCTH KOTOPBIX BBIIIE CPEIHETO.

B HEKOTOpBIX CTaThIX PEKOMEHAYETCS OIpeneinuTb W ortciexuBarh "l10 BepxHux"
PUCKOB, HO 3TO HE Bcerja OOOCHOBaHHas pekoMeHmanus. KolndecTBO PHUCKOB, KOTOPBIC
HEOOXOJMMO OTCJIEKUBATh, 3aBUCUT OT KOHKPETHOT'O MPOEKTa. ITO MOXKET ObITh MATH PUCKOB, a
MOXET — miTHaaAuarb. Ho, KOHEYHO, KOJWYECTBO PHUCKOB, IO KOTOPBIM MPOBOJIUTCS
MOHHUTOPUHT, JIOJDKHO OBITb 0003pUMBIM. bBonbllloe KOJUYECTBO OTCIEKHUBAEMBIX PHCKOB
noTpedyeT OrpoMHOr0 KoilW4ecTBa cobmpaemoit wuHpopmammu. W3 chomcka pHUCKOB,
NPEJICTaBICHHBIX B Tabi. 3.6, AJii MOHUTOPHUHTA CIeAyeT OTOOpaTh T€ PUCKH, KOTOPhIE MOTYT
MPUBECTH K KATACTPO(PHUECKUM U CEPHE3HBIM TOCIEACTBHUSM JISI BAIlIETO MIPOEKTA.

Ils1anupoBaHKe PUCKOB

[InanupoBaHue 3akiO4yaeTcs B ONPEACICHUM CTPATeTHHd YNPABICHUS KaXKIbIM
3HAYUMBIM PUCKOM, OTOOPAaHHBIM JJIsl MOHUTOPUHIA TOCJE aHalu3a PHUCKOB. 3/1eCh TaKke He
CYIIECTBYET OOIMICTPUHATHIX TMOAXOMOB Il pa3pabOTKM TaKUX CTPATerWii — MHOTOE
OCHOBBIBAeTCS Ha "dyThe" M ONBITE MEHEIKepa mpoekTta. B Tabm. 5.4 moka3aHbl BO3MOXXHBIC
CTpaTeruy yIpaBleHUs OCHOBHBIMH PUCKAMU, PUBEJCHHBIMU B TabmI. 5.3.

Tabsmma 5.4 - CtpaTeruu ynpasieHUs PUCKAMH

Puck Crparerus

®unaHcoBble MpobsieMbl | [IoArOTOBUTE KpaTKuW JOKYMEHT JUIsl PYKOBOJICTBA OpTraHHU3allUH,
OpraHu3aIuu MOKA3bIBAIOUINI Ba)XHOCTh JAHHOTO TPOEKTa MJii JOCTHXKEHUS

(hMHAHCOBBIX II€JICH OpraHU3aIIN

[IpoGnembr [IpegynpenuTs 3aka3uMka O [OTEHUUAIBHBIX TPYAHOCTAX U
HEKBATH(HUIIMPOBAHHOTO | BO3MOXKHON 3aJIepPKKE TPOEKTa, PacCMOTPETh BOIIPOC O TOKYIKE
nepcoHasna KOMIIOHEHTOB CHUCTEMBbI

bosne3nu nepconana PeopranmszoBats paboTy KOMaHIbI pa3pabOTYMKOB TaKUM 00pazoM,

9TOOBI 00S13aHHOCTH U PadOTa YJICHOB KOMaHIbl MEPEKPHIBATN APYT
JIpyTra, BCIEICTBHUE 3TOr0 pa3paboTyMKu OyIayT 3HATH M MOHUMATh
3a[]a4M, BEIIOJIHACMbBIC APYTUMHU COTPYIHUKAMU

HedexkTHpie cHUCTeMHBIC | 3aMEHUTh TOTCHIMAIBHO Je()EKTHBIE CHUCTEMHBIE KOMITOHEHTBI
KOMITIOHEHTBI MTOKYITHBIMH KOMIIOHEHTaMH, TApaHTUPYIOIIMMHU Ka4eCTBO PabOThI

W3menenus tpeboBanmii | [lombiTaTthess  onpenenuTh  TpeOOBaHHUS, HambOOjJee  BEPOSTHO




MOJBEP)KEHHbIE U3MEHEHHSIM; B CTPYKTYpe CUCTEMbI HE 0TOOpaXkaTh
JIETAJIbHYI0 HH(MOpMAITHIIO

Peopranusanus IToaroToBUTH KpaTKUil TOKYMEHT Ul PYKOBOACTBA KOMIIAHUH,
KOMIIaHUH- MOKa3bIBAIOUIMI BaXHOCTh [JAHHOIO IPOEKTa I JIOCTHIKEHUS
pa3paboTYrKa (DMHAHCOBBIX 1IEJICH KOMIAHUN

Henocrarounas PaccMoTpeTh BO3MOXKHOCTh OKYIIKH 00Jiee MPOU3BOAUTENBHOM 0a3bl
IIPOU3BOAUTEIILHOCTD JAHHBIX

0a3bl JaHHBIX

Henmoouenkn Bpemenu | PaccMoTpers BONpPOC O TMOKYNKE CHUCTEMHBIX KOMIIOHEHTOB,
BBITIOJTHEHHSI IPOEKTA HCCIIEIOBATh BO3MOYXHOCTh MCIIONIb30BaHUS reHepaTopa
MIPOrpaMMHOTO KOJa

Cy1miecTByeT Tpu KaTErOpUU CTPATErHil yIIPABICHUS PUCKAMM.

1. CrpaTeruu npenoTBpaieHus: puckoB. COrjiacHO 3TUM CTPATErusiM cleAyeT IPOBOAUTH
MEPOIPUSTHS, CHIKAIOLIUE BEPOATHOCTb IIPOSBIEHUS PUCKOB. IIprMepoM MOXKET CIyKUTh
CTpaTerusi UCKJIIOUEHUS IOTEHIUAIBHO 1€(PEKTHBIX KOMIIOHEHTOB, ONKUCaHHas B Tabi. 5.43

2. MuHMMU3alMOHHbIE cTpaTeruu. HampaBieHsl Ha yMeHbIIEHHE BO3MOXKHOrO yiuepOa
OT puckoB. [IpuMepoM ciyXuT cTparerust yMeHblIeHus yuiepoa oT 00JIe3HH WIEHOB KOMaHbl
pa3paboT4nKOB (cM. Tabi. 5.4).

3. [InanupoBanue "aBapuiiHbIX" cuTyanuil. COrmacHo 3THM CTpaTerusiM HEOOXOAUMO
UMETh IUIAH MEPOIPUATHI, KOTOPBIE CJIELYET BBIIOJHUTH B CIydae NPOSBICHUS PHUCKOBOMN
cutyauuu. B Tabn. 5.4 a3To cTparerusi noBeieHus NPy BOSHUKHOBEHUH (PMHAHCOBBIX MPOOIIEM y
OpraHu3alK-pa3paboTIHKA.

MOHHMTOPHUHT PUCKOB

MOHMTOPHHTI PHUCKOB 3aKJIKOYAeTCA B PEryJSIPHOM IEPECUYETE BEPOSTHOCTEH PHUCKOB H
ymep6a, KOTOPbIi OHM MOTYT HaHecTd. [lyis 3TOro HEOOXOIWMO TOCTOSHHO OTCIIEKHBATH
(akTophl, KOTOpbIE BIUSAIOT HAa BEPOSATHOCTh PHUCKOB M BO3MOXHBIN ymiepd. OTu ¢akTopsl
3aBHCAT OT TUMOB pucKa. B Tabn. 5.5 mpuBeneHbl MpPU3HAKH, KOTOPHIE MOMOTAIOT ONPEACIHTh

THUII PUCKA.
Tabnuna 5.5 - [Ipu3Haku puckoB

Tun pucka [Tpuznaku

TexHonornueckue 3afepKKH B TIOCTaBKE OOOPYAOBAHHUS WM TPOTPAMMHBIX CPEIICTB

pUCKHU MOJJEPKKH npouecca CO3J1aHUS [0, MHOTOYHCJIEHHBIE

JOKYMCHTHUPOBAHHBIC TCXHOJIOTIMYCCKUC HpO6J’I€MBI

PI/ICKI/I, cBs3aHHBIE C | Huskoe MOpPAJIbHOC COCTOSAHHUC ICpCOHAIda, HATAHYTBIC OTHOLICHUSA

IIEPCOHAIOM MEXIYy YJIeHaMH KOMaHAbl pPa3pabOTUMKOB, HHU3KOE KadyeCTBO
BBITIOJTHEHHOW pabOThI

OpraHu3anroHHbIE PasroBopbl cpeau mnepcoHana O MACCHMBHOCTM M HEIOCTaTOYHOM

PUCKHU KOMIIETEHTHOCTH BBICHIETO PYKOBOJICTBA OPraHU3AINU

HHucTpymMeHTalbHbIE Hexenanue pa3pabOTUMKOB MCIIOJIB30BaTh MPOTrPaMMHBIE CpEICTBA

PpUCKH MOJICPKKH, HeogoOpuTenbHble 0T36IBEI 0 CASE-cpencTBax, 3anmpockl

Ha 0oJiee MOIIHBIC MHCTPYMCHTAJIBHBEIC CPCACTBA

Pucku, cBsa3annsle c | HeoOXxoaumocTe mepecMOTpa MHOTMX CUCTEMHBIX TpeOOBaHMIA,

CHUCTEMHBIMU HEJI0OBOJIBCTBO 3aka3unka [10

TpeOOBAHUSIMHA

Pucku orieHUBaHus W3menenus rpaduka paboT, MHOTOYHCIEHHBIE OTUETHI O HAPYIICHUH
rpaduka padoT

MOHUTOPHHI PUCKOB JOJDKEH OBITh HENPEPHIBHBIM IPOLIECCOM, OTCIIEKHBAIOIIUM XOJ
BBIIIOJIHEHHUSI MEPONPHUATHI 110 YIPABICHUIO PUCKAMM, IIPU 3TOM Ka)XJbli OCHOBHOW PHCK
JIOJDKEH pacCMaTpUBAThLCS OTIEINIBHO.




ITocTanoBka 3a1a4M K NpaKTH4YeCcKol padore 7

1. 3yunTs npejuraraeMblii TEOPETUYECKUIM MaTepurall.

2. [TocTpouTh BPEMEHHYIO U CETEBYIO IMAarpaMMBbl JUIsl BHIOPAHHOTO MPOEKTA.

3. I[locTpouTs TuarpamMmy pacrpeacsieHus] y4aCTHUKOB IPYIIIBI IO dTaIlaM.

4. IlocTpouTh CIIUCOK BO3MOKHBIX PUCKOB C YKa3aHWEM Ha3BaHHUS U ONHUCAHUS PHUCKA.

5. IIpoBecTn aHaIM3 PUCKOB.

6. OnucaTh cTpaTeruio MIIAHUPOBAHUS PUCKOB.

7. IlocTpouTh OTYET, BKIIOYAKOIIWKA BCE TMOJYyYEHHBIE JUarpaMMbl M OIHCAHME
CTpaTeruy IJIaHUPOBaHUs PUCKOB. [IpecTaBUTh OTUET MO NMPaKTHUECKOW padoTe s 3alUThI.

BapHaHTLI HHIAUBUAYAJTbHBIX 3agaHui

B cooTrBeTcTBUM ¢ yka3aHHOH mpeAMeTHOH 00NacThI0O M KiaccoM paszpabaTbiBaeMOn
MH(OPMALIMOHHONW CHCTEMBI IOCTPOUTH BPEMEHHYIO M CETEBYIO JUarpaMMbl; MOCTPOUTH
JUarpaMMy paclpezesIeHdsl YYaCTHUKOB TPYIIIbI IO 3TalaM; MOCTPOUTH CIIMCOK BO3MOXKHBIX
PUCKOB C YyKa3aHMEM Ha3BaHUs W ONMCAHUS PHUCKA; IPOBECTH AHAIN3 PHUCKOB; OIHCATH
CTPATETHUIO IUNIAHUPOBAHUS PUCKOB.

Tabnuua 5.6 — MHauBuayaibHbBIC 3aJaHUS

No [IpenmeTHas 001acTh Kitacc UC

1 Ckiang MRP

2 IIpon3BOACTBEHHOE NPEAIPUSITHE ERP

3 Toprosoe npeanpusaTue CRM

4 ToproBoe npeanpusaTre SCM

5 Toprosoe npeanpusTue B2C

6 IlopTan B2B

7 CTtpouTelbHOE IPEANPHUITHE HC yuera

8 Bericiiee yueOHOE 3aBEJICHUE NC ynpaaenust
9 HNubpacTpyKTypa IpeanpusTHs CIIIIP

10 | AnmapatHas HHQPACTPYKTypa NPEIPUITHS DKCIepTHAs CUcTeMa

Conep:xanue oTyera

[To BemonHeHHOW paboTe cocTaBisieTcss oTdyeT. OTYET BBIMOIHACTCA B DJIEKTPOHHOM
Buje. [1o BRIMOTHEHHOMY OTUETY MPOBOJUTCS 3aIIMTa MPAKTUYECKON pabOTHI.

OTtyer MmO mpakTUYECKOW paboTe HOMKEH COCTOSATh W3 CIEAYIOUIUX CTPYKTYPHBIX
9JICMEHTOB:

TUTYJIbHBIN JIUCT;

BBOJIHAs YacTh: KpaTKOE OINMCaHWE LeJed mpoekTa. BBogHas yacTe oTyeTa AOJKHA
BKJIFOYATh TYHKTHI:  YCJIOBHE 3aJlayd; TOPSIOK BBIMOJHEHUS; MPOTPaMMHO-aNapaTHbIe
CPEJICTBA, UCIIOIb3yEeMbIE TPU BHITIOTHEHUH PAOOTHI.

OCHOBHAs 9acTh (OmMHCcaHue paboThl): onrcaHne HHPOPMAITMOHHON CHCTEMBI; BPEMCHHAS
U ceTeBas AMarpaMMbl yIpaBieHHs MpoekToM paspabotku HC; nuarpamma pacnpeneneHus
YYaCTHUKOB TPYMIBI MO dTanaM; CIUCOK PHUCKOB; aHAJIM3 PUCKOB; CTpATErusl IIAHUPOBAHUS
PHUCKOB.

3aKJII04YEHKE (BBIBOJBI);

CIIMCOK HCIIOJIb30BAHHOMN JIUTEPATYPBHI.

3ammTa oT4eTa MO MPAKTUIECKON paboTe 3aKII0YACTCs B MPEIBSIBICHUN MPENOIaBaATENIO
MOJyYEHHBIX PE3yJbTaTOB B BHJE (haiiia U JEMOHCTPAIMH MOJYYSHHBIX HABBIKOB MPU OTBETAX
Ha BOIPOCHI MPEToaBaTersl.

KonTposbHbIE BONPOCHI

1. VmpasneHue pruckamMu pH MPOSKTUPOBAHUK MTPOTPAMMHOIO MPOIYKTA.
2. [Ipouiecc ynpaBieHHs pUCKaMu.



. KoHTpOsIbHBIE OTMETKH ATAIOB pabdoT.

. HI/IanaMMBI HpOHeCCOB 158 BpeMeHHLIe HI/IaI‘paMMBI.

. BpemenHble U ceTeBble AMarpaMMBl.

. Pactipeienenue ncnoqHATENEN MO 3Tanam

. Tumbl pUcKOB, KOTOPBIE MOTYT OKa3aTh BIUSHUE HA JAHHBIM MPOEKT
. Cxema mnpouecca yrnpaBJIeHUs: pucKaMu

. Pe3ynbrarhsl aHanu3a puckoB

O 03O »n b~ W

IIpakTnyeckas padora 8. [IpuMeHeHre OHTOTOTHYECKUX MOdeIeH MHHOBAIIMOHHBIX
NPOAYKTOB

Henr paGorel: O3HakomiieHne ¢ Mertojosioruen IT-meHemkMEHTa B yNpaBiICHUH
MPOEKTAaMH; U3YUYEHHE OCHOBHBIX 3JIEMEHTOB ONpPEIENICHUS, IPEICTaBICHUS, IPOEKTUPOBAHUS U
MOJIEJIMPOBAHUS IIPOTPAMMHBIX CHCTEM.

[IpakTuueckass pabora HampaBjieHa Ha O3HAKOMJIEHHME C OCHOBHBIMH 3JE€MEHTAMHU
OnpezeyeHus, NMPEACTAaBICHUs, MPOCKTUPOBAHUS U MOJAEIUPOBAHUS IPOrPAMMHBIX CHCTEM C
nomonibio si3pika UML, monydeHne HaBBIKOB IO NPHUMEHEHHUIO JAaHHBIX DJIEMEHTOB IS
HOCTPOCHUS 00BEKTHO-OpUEHTHPOBaHHBIX Mozenei C Ha ocHoBaHUM TpeOOBaHUH.

TpeboBanust Kk pe3ynbTaTaM BbINOJIHEHHS TPAKTUUECKONW PadOThI:

MOJZI€JIb CHUCTEMBl JOJDKHA COJEp)KaTh: JAMarpaMMy BapUaHTOB HCIIOJIb30BAHHUS;
JyarpamMmbl B3aUMOJICHCTBUS Ul KaXKJIOTO BapHaHTa HCIIOJIb30BAHUS; JUAarpaMMy KJaccos,
HO3BOJISIOIIAs Pealn30BaTh Bech omucaHHb (QyHKumoHan WC; oObeIMHEHHYIO AMarpammy
KOMIIOHEHTOB M pa3MeLICHHUS;

JUISL KJIACCOB YKa3aTh CTEPEOTUIIBI,

B 3aBHCHUMOCTH OT BapuaHTa 33JaHUs JuarpamMma pa3MELICHHs JI0JDKHA IO0Ka3bIBaTh
pacroa0keHe KOMIIOHEHTOB B PACIpEACIEHHOM TPHIIOKEHUH.

OcHoBBI TEOPUH

JAuarpammbl B3anmozgeiicTBus (interaction diagrams)
HuarpamMbl  B3aumojelicTBus  (interaction  diagrams)  ONMUCHIBAIOT — TOBEIACHHUE

B3aMMOJECHCTBYIOIINX rpynn 00BEKTOB. Kax
OpaBWIo,  AWarpaMma  B3aMMOJCHCTBHSL ~ OXBaTbIBae€T  IOBEJCHHE  OOBEKTOB B
paMKkax TOJIBKO OJTHOTO BapHaHTa UCTIOJIb30BaHUS. Ha TaKou

arpaMMe OToOpaskaeTcst psJl OOBEKTOB M T€ COOOIIEHUS, KOTOPHIMH OHH OOMEHHBAIOTCS
MEXTy COOOH.

CoobOmienue (message) — 3TO CPEACTBO, C TMOMOIIBIO KOTOPOTOo OOBEKT-OTHIPABUTEIND
3alpairBaeT y 00bEKTa MOTydaTelisi BBITOTHEHUE OJJHOM M3 €ro Olepalui.

Nudopmanmonnoe (informative) cooOrierne — 3To cooOmieHne, cHab)arolee 00beKT-
NOJTy4aTeslb HEKOTOPOil nH(pOpMAaIIHel il OOHOBJICHHUS €r0 COCTOSIHHSI.

CoobOmienne-3anpoc  (interrogative) — 3TO  COOOIIEGHWE, 3ampalldBaroOIee BBIIATY
HEKOTOpoi nHpopMaluu 00 00bEKTe-ToTydaTere.

HNmnepatuBHOe (imperative) cooOmieHne — 3TO COOOLICHHE, 3ampaluBaoNee Y
00BEKTA-TIOTyYaTesl BHITIOJTHEHUE HEKOTOPBIX JACHCTBUIA.

CymecTByeT 1Ba BHJAA JAMAarpaMM B3aWMOJCHCTBHS: TUArpaMMBI ITOCIEA0BATEILHOCTH
(sequence diagrams) u koomnepaTtuBHble auarpammsl (collaboration diagrams).

JlmarpamMma nocJieioBaTeJIbHOCTH (sequence diagrams)
Jluarpamma ToOCJIeJOBaTEIbHOCTH OTPAXKAET MOTOK COOBITHIA, MPOUCXOMIAIIMX B paMKax
BapuaHTa UCII0JIb30BaHM.
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Pucynoxk 3.7 Ilpumep auarpaMMbl NOCIE10BATEIbHOCTH

Bce  pmeiictByromme — nMmia  TOKasaHbl B BEpXHEW ~— YacTH  JMAarpaMMBL
CTpenku COOTBETCTBYIOT COOOIICHHSM, IEpelaBaeMbIM MEXIY JICHCTBYIOIIUM JIMIOM U
00BEKTOM HITH MEXTy OOBEKTAMH IS BHIMIOJIHEHHS TPEOYEeMbIX (DYHKIIUH.

Ha  gmarpamme  mocnenoBaTelbHOCTH — OOBEKT — HW300paxkaeTcss B BHIE
NpsSMOYTOJIBHAKA,  OT  KOTOPOTO  BHM3  TPOBEICHA  IMyHKTHpPHAs  BEpTUKAIbHAs
auHWS.  OTa  JwmHUA ~ HaspiBaercss  smHMerd  ku3HM - (lifeline)  oObekra.  OHa
npecTaBsieT co00i (pparMeHT KM3HEHHOTO IMKJIAa O00BEKTa B MPOIECcCe B3aUMOCHCTBUSI.

Kaxmoe cooOmienne mpenctaBiseTcss B BUAE  CTPEIKA  MEXAY  JHUHHUAMHU
KHU3HH JIBYX OO0BEKTOB. COOOIICHUS] TOSBISIOTCS B TOM TIOPSJIKE, KaK OHH IOKa3aHbl Ha
CTpaHHIIe CBEPXY BHU3. Kaxnoe cooOuieHne MIOMEYaeTCst KaK
MUHHMYM HWMEHeM cooOmieHus. [Ipu jkeJaHMM MOXXHO J00aBHTh TakKKe apryMEHTHl WU
HEKOTOPYIO yMpaBIsIoONIyr0 uHpopManuioo. MOXHO TMoka3aTh camojenerupoBanue (self-
delegation) — cooOmieHre, KOTOpoe€ OOBEKT IOChUIAET caMoMy cebe, TpH ATOM CTpeiKa
COOOIICHNUS YKa3bIBAET HA Ty )K€ CaMYI0 JINHUIO JKU3HU.

JImnarpamma koonepauuu (collaboration diagram)

JlnarpaMmbl KOOTIEpaud OTOOPaKaIOT MOTOK COOBITHH 4Yepe3 KOHKPETHBIH CIeHapui
BapHUaHTa UCIIOJIb30BaHUs, YIOPSITOYCHBI o
BPEMEHH, a  KOONEepaTHBHBIE  JMarpaMmbl  Oojbllle  BHUMAaHHUA  3a0CTPSAIOT  HA
CBSI3AX MEXIY OOBEKTaMHU.

Ha nmuarpammMe koomepaiuu mpeicTaBieHa BCs Ta MH(OpMAIMs, KOTOpas ecTh M Ha
rarpaMme MOCJIeIOBATEIBHOCTH, HO KOOTIEpaTHBHAS auarpamma o-



IpyroMy ONHCHIBA€T TOTOK COOBITMH. VI3 Hee erde MOHITH CBSI3U MEXKIYy OOBEKTaMH,
OJTHAKO, TPYIHEE YSICHUTH TIOCIIEI0BATEIIEHOCTH COOBITHIA.

Ha  koomepatuBHOW  auarpamMmme  Tak ke, Kak ¥ Ha  JUarpaMme
MOCIIEZIOBATEIbHOCTH, CTPENKU 0003HAualoT COOOLIEeHHsS, OOMEH KOTOPBIMH OCYIIECTBIISETCS
B paMKax JaHHOTO BapHaHTa UCIOJIb30BaHUs. 11X BpeMeHHas MOCIe10BaTeNbHOCTh YKa3bIBACTCS
IyTeM HyMEpaluu COOOIIEHUH.
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Pucynok 3.8 Ilpumep nuarpaMMbl Koonepanun

JAmnarpammbl kiaccoB. QO0mue cBeeHUst

JluarpamMmma KJaccoB OMNpEJAesieT THUIBl KJIACCOB CHCTEMbl M Pa3IMYHOrO poja
CTaTMYECKHE  CBSI3M,  KOTOpble  CYHIECTBYIOT  MeXay HuMU. Ha  auarpammax
KJIacCOB  M300paxaroTcs  Takke  arpuOyThl  KIAccoB,  OMNepaluu  KJIaccoB |
OTpaHMYEHUS, KOTOpPbIE HAKIAJbIBAIOTCA Ha CBSI3U MEXKIY KJIacCaMH.

Huarpamma kinaccoB UML - 3710 rpad, y3maMud KOTOPOTO SIBJISIOTCS 3JEMEHTHI
CTaTMYECKON CTPYKTYpbl MpoekTa (Kiacchl, MHTEPQENCh), a AyraMH - OTHOLICHHUS MEXIy
y3J1aMu (accolualiy, Hacjae10BaHue, 3aBUCMOCTH).

Ha nuarpamme kiiaccoB U300pakaroTcs CIeIyIOIINE FIEMEHTHI:

[Takert (package) - HaGOp 377€MEHTOB MOJIEINIH, IOTUYECKU CBSI3aHHBIX MEX]y COOOI;

Knacc (class) - onucanue oOUux CBOMCTB TPYMIIBI CXOIHBIX O0BEKTOB;

Wurepdeiic (interface) - abcTpakTHBIA Kiacc, 3aJal0mIUii Ha0Op omepanuid, KOTOphIE
00BEKT TPOM3BOJBHOTO KJIAcCa, CBS3aHHOTO C JaHHBIM HHTEp(ErcoM, MpenoCcTaBiIsieT IpyTruM
00BEKTaM.

Kaace

Krnacc - 310 rpynma cymHocTeil (00beKTOB), 00JaIalONIUX CXOJHBIMH CBOMCTBAMH, a
MMEHHO, TaHHBIMU U TIoBeicHHEeM. OTIETbHBIN MPECTaBUTEIh HEKOTOPOTO Kilacca Ha3bIBACTCS
00BEKTOM KJIacca WIH MPOCTO 0OBEKTOM.

[Tong moBemenmem oO0bekta B UML monHuMaroTcs JiroOble TpaBWjIa B3aWMOJICHCTBHS
00BEKTa C BHEIIHUM MUPOM U C JAHHBIMU CaMOT0 00BEKTA.

Ha nuarpammax kiacc n3o0pakaeTcsi B BUJE MPSIMOYTOJIbHUKA CO CIUIOUIHOW TpaHUIIEH,
pa3ieNeHHOT0 TOPU30HTAIBHBIMU JIMHUSIMU Ha 3 CEKIUU:

Bepxnss cexuus (cexus IMEHH) CONEPXKUT MMs Kilacca M JIpyrue oOIue cBoicTBa (B
YaCTHOCTH, CTEPEOTHI).

B cpenneii cekium coep >KUTCs CIUCOK aTprOyTOB

B HmxHell - cnMcok omepanuii Kiacca, OTPaKalIIMX €ro MoBeAeHue (AeicTBus,
BBITIOJTHSEMBIC KJIACCOM).

Jlro6as u3 cekumii aTpuOyTOB M ONEpalnii MOXKET He U300paXkaThes (a TaKkke 00e cpazy).
Jnst OTCYTCTBYIOIIEH CEKIIMM HE HYXXHO PHCOBATh PA3ACIUTEIBHYIO JIMHHIO M KaK-THOO
YKa3bIBaTh HA HAJIMUKE UM OTCYTCTBUE JIEMEHTOB B HEH.



Ha ycmoTpeHue KOHKPETHOW peanu3allid MOTYT OBbITh BBEJICHBI JIOTIOJIHUTEIbHBIC
CEeKLMH, HanpuMmep, uckiatodenus (Exceptions).

<<Entity>>
Card Reader <<Boundary=>>
- Card Number : integer ATM Screen
+ Accept Card() : integer + Prompt() : integer )
+ Eject Card() : integer + Acceptinputiinput : 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 0.114 Provide Cash() : integer
+ Withdraw Funds(Amount : long) : integer + Provide Receipt() : integer
- Deduct Funds(Amount : long) : integer
- Verify Funds() : integer

Pucynoxk 3.9 Ilpumep nuarpammel K1accoB

CrepeoTHnbl KJIACCOB

CrepeoTuriel KJIACCOB — 3TO MEXaHHW3M, IIO3BOJISIIONIMHA pa3fessaTh KIAcChl Ha
KaTeropuu.

B s3p1ke UML onpeneneHsl Tpu OCHOBHBIX CTEPEOTHUIIA KIIACCOB:

Boundary (rpanuna);

Entity (cymHocTs);

Control (ynpasnenue).

['paHnuHBIE KIaCCHI

I'pannunbivu kmaccamu  (boundary  classes) — Ha3pIBaroTCsi ~ TakuMe  KIIACCHI,
KOTOpBIE pPAcIOJIOKEHbl Ha TpaHMIE CHUCTEMBl W BCEW OKpYXKaromed cpempl. ITo
9KpaHHble (OpMBI, OTYeTHl, HUHTEepdeichl ¢ anmaparypoil (Takoil Kak NPUHTEPHl WIH
CKaHepbl) U UHTEPPEICHI C IPYTUMHU CUCTEMaMHU.

UYroObl HaWTM TIpaHUYHBIE KJIAacChl, HAJO0 MCCIENOBAaTh JMarpaMMbl BapHaHTOB
WCTOJBb30BaHUs. KakaoMy B3auMOJEHCTBHIO MEXIY JEHCTBYIOUIMM JIAIIOM W BapHaHTOM
UCIIOJIb30BaHUs JOJDKEH COOTBETCTBOBATh, IO KpaifHel Mepe, 0JluH IrpaHUYHbIN Kiacc. IMeHHO
TAaKOM KJIacC MO3BOJISET JECUCTBYIOIIEMY JIMIY B3aUMOJIECTBOBATH C CUCTEMOM.

Kuaaccbi-cymnocTu

Knaccei-cymuoctu  (entity  classes) coliepX)aT  XPaHUMYIO uHdopmaIuio.
Onu uMeroT HauOoIblliee 3HAYEHHE MJIs TOJb30BaTeNs, U MOTOMY B MX Ha3BAaHUSAX YacTO
WCIIOJIE3YIOT TEPMHHBI M3 TMpeAMETHON oOyiactu. OOBIYHO JUISI KaKIOTO KiIacca-CyITHOCTH
CO3/1al0T Tabnuily B 06a3e JTaHHBIX.

Yrpagpifionne Kiacchl

VYnpasnstomue kimaccel  (control  classes) OTBEYAIOT 3a KOOPIMHAIIUIO
nercTBUi  npyrux kimaccoB. OOBMMHO Yy KaXJAOro BapHaHTAa HWCIOJb30BAHUS HMMEETCS
OJIMH YIIPaBJISIOLTHH KJ1acc, KOHTPOJIUPYFOIIU I [IOCIEA0BATEILHOCTD
COOBITUH ATOTO0 BapHaHTA HCIOJIL30BAHMS. YTPABISIONMIMA KJIAacC OTBEYAET 32 KOOPAMHAIIHUIO,
HO CaM HE HeceT B ce0¢ HUKAKOH (YHKIIMOHAIBHOCTH, TAK KaK OCTaJIbHBIC KJIACCHI HE MOCHUIAIOT
eMy OOJBIIOrO KOJUYeCTBa COOOmEeHnH. BmecTo 3TOro OH caM IOCBUIAET MHOXKECTBO
coOOIIeHNH. YTIpaBIsIOMUN KIACC MPOCTO AETIETUPYeT OTBETCTBEHHOCTh APYTMM Kjlaccam, IO
ATOW MPUYMHE €TO YACTO HA3BIBAIOT KIIACCOM-MEHEIKEPOM.



B cucreme wMmoryr ObITh M JpyrHe yOpaBiSIOIIME  KJacchl, oOmme s
HECKOJIbKUX BapUaHTOB HCIONb30BaHUA. Hampumep, Moxer ObITh Kiacc SecurityManager
(MeHemkep  0€30macHOCTH), OTBEYAIOMIMH 32  KOHTPOJb COOBITMH, CBSI3aHHBIX C

0€301aCHOCTHIO. Knacc TransactionManager (MeHemxep
TPaH3aKINN) 3aHUMaeTCs KOOpAUHAIMen COOOLIeHNUH, OTHOCSIIUXCS K
TpaH3akUusAM ¢ 0a30il AaHHbIX. MoOryT OBITh U JApyrue MeHEIKephl s paboThl C APYTUMU
JJIEMEHTaMHU (YHKIIMOHUPOBAHUS CHCTEMBI, TaKUMHU KaK

paszneneHne pecypcoB, pacipejesieHHass 00pa0oTKa AaHHBIX WM 00pabOTKa OMHUOOK.
[ToMUMO YTOMSIHYTBIX BBIIIE CTEPEOTUIIOB MOXHO CO3/1aBaTh U CBOM COOCTBEHHBIE.

ATpuodyTHI

ATpubyT — 3TO 3I€MEHT HH()OPMALMHU, CBA3AHHBIA C Ki1accoM. ATpUOYTHI XpaHAT
WHKAICYJIMPOBAHHbIE TaHHBIE KJlacca.

Tak xak arpuOyThl cojepxkarcs BHYTPH Kjacca, OHM CKPBITBI OT JPyTruUX Kiaccos. B
CBSI3M C 3TUM MOXXET MOHA00UThCA yKa3aTh, KaKue KJIacChl UMEIOT MPaBO YUTAThb U U3MEHSTh
aTpuOyTHl. DTO CBOMCTBO Ha3bIBaCTCSI BUIMMOCTBIO aTpubyTa (attribute visibility).

VY arpubyra MOXHO OIpPENETUTbh YEThIPE BO3MOXKHBIX 3HAYEHHs STOTrO MapameTpa:

Public (0Oumii, OTKpBITHIA). DTO 3HaYEHHE BUAMMOCTU IMPEAINOJNIATaeT, YTO aTpulyT
OyZIeT BHUJIEH BCEMH OCTAJIbHBIMH KilaccaMu. JI1000i KilacCc MOXET MPOCMOTPETh WIIM U3MEHUTh
3HayeHue arpudyrta. B coorBerctBum c Hortamueidr UML oOmemy aTpuOyTy mpeaniecTByer
3HAK « + ».

Private (3aKpBITHIIA, CEKpETHBIN). CoO0TBETCTBYIOIIHIA aTpulyT HE
BUJCH HUKAKUM JIpYTUM KJIaccoM. 3akphIThlii aTpuOyT 0003HAayaeTcsi 3HAKOM « — » B
coorBeTcTBUM ¢ HOTauue UML.

Protected (3amumieHHsiif). Takol arpuOyT MOCTYNEH TOJBKO CaMOMY KJIacCy M €ro
noromkaM. Horarmst UML u1s 3amuiieHHoOro arpudyra — 3T0 3HaK « # ».

Package or Implementation (maketssiii). [Ipennonaraer, 4To 1aHHBIM aTpUOYT SIBIISIETCA
00IIMM, HO TOJBKO B IpeJesiax ero nakera. ITOT THI BHJIUMOCTH HE 0003HAYaeTCs] HUKAKUM
CHEIHaIbHBIM 3HAYKOM.

B  obmem cnywae, arpuOyThl pPEKOMEHIYeTCs  JleNaTh  3aKPbITBIMH  WIH
3alMIIEHHBIMU. DTO MO3BOJISET JIydllle KOHTPOJIUPOBATH CaM aTpUOYT U KOJI.

C noMolIpI0  3aKpHITOCTH WM  3allUIIEHHOCTH yJaeTca u30exaTb CHUTYyalluy,
KOTJ]a  3HAaYeHWe  aTpuOyTa  HW3MEHSeTcs  BCEMH  KJlacCaMH  CHCTeMBL.  Bmecto
9TOrO JIOTMKAa UW3MEHeHMs aTpubyra OyneT 3aKkiioueHa B TOM JK€ Kjacce, 4TO H
caMm 3TOT aTpuOyT. 3agaBaeMble NapaMeTpbl BUAMMOCTH IMOBJIMSIOT HA TEHEPUPYEMBIH KOI.

Onepanun

Onepamuu ~ peanu3yloT  CBA3aHHOE € KJIacCOM  IOBEJEHHE. Omneparust
BKJIFOYAET TPU YaCTU — MM, MMAapaMeTpbl U TUI BO3BPALIAEMOr0 3HAYEHUSI.

[TapameTpsl — 3TO aprymMeHThl, I[OJy4YaeMble ONepaued «Ha BxoAe». [un

BO3BpAIla€MOT0 3HAYCHHSI OTHOCUTCS K Pe3yJbTaTy AEHCTBHS ONEpalnu.

Ha nmuarpamme KiacCOB MOXKHO TIOKa3bIBaTh KaK HWMEHA ONepanuid, Tak W
UMEHa  omepanuid  BMecTeé C  MX  [apaMeTpaMu W THIOM  BO3BpallaeMoro
3HaueHus. UTOOBl YMEHBIIUTH 3arpy’KEHHOCTh IHArpamMMbl, TOJE3HO ObIBACT Ha HEKOTOPBIX
U3 HUX MOKa3bIBaTh TOJBKO UMEHA OMepalui, a Ha APYTUX UX MOJHYIO CUTHATYPY.

B s3pike UML onepanum uMErOT CAEAYIONIY0 HOTALUIO:

Nmsa Omnepauuu (apryMeHT: THN JaHHBIX apryMeHTa, apryMEHT2:TUIl JaHHBIX
apryMeHTa2,...): TUIl BO3BPAI[a€MOT0 3HAUCHUS

CrnenyeT paccCMOTPETh YEThIPE PA3TUYHBIX TUIIA ONEPALIHIA:

Ornepanuu peajiuzaiuu;

Onepanuu ynpaBiaeHHUs;

Ornepanuu g0cTyna;

BcnomoraTenbHbIe Onepaiuu.



Onepanuu peanuzanuu

Omnepamuun  peanmmzanuu  (implementor operations) peaqu3yloT HEKOTOpbIE OW3HEC-
GbyHKIHY. Takue oreparuu MOKHO HaUTH, UCCIeyst JrarpamMmbl
B3auMozeiicTBus. JluarpamMmbsl 3TOro THuma (OKYyCHpPYIOTCS Ha OW3HEC-QYHKIMIX, U Kaxa0e
COO0O0IIIeHNe TUarpaMMEbI, CKOpEe BCEr0, MOKHO COOTHECTH C OTepallfel pealn3aluu.

Kaxnas omepamuss peanm3aniei  JODKHA  OBITh  JIETKO — MPOCISKHBaeMa  JI0

COOTBETCTBYIOLLIETO  TpeOOBaHUSL. OTO0  JOCTHraeTcs  Ha  pPa3NUYHBIX  3Tamax
MOJCINPOBAHUS. Onepaunﬂ BBIBOAUTCS u3 COO6HIGHI/I$I Ha auarpaMmme
B3aUMOJICHCTBHA, COOOIIeHNsT ~ UCXOAAT W3  MOJAPOOHOTO  OMHUCAHMUSA  MOTOKA
COOBITHH, KOTOPBII CO37aeTCsI HAa OCHOBE BapHaHTa MCIIOIb30BAHMS, a MOCIEAHUI — Ha
OCHOBE TpeboBaHui. Bo3MmoxxHOCTB MIPOCIIEANTH BCIO Ty
LEMOYKY MO3BOJISIET rapaHTUpPOBATh, 4TO KaXK710¢e TpeboBaHuE Oyzner

pCajin30BaHO B KOIC, a KaXKAbIN (I)pal"MeHT KOIa pCain3yCT KaKOC-TO Tpe6OBaHI/Ie.

Omnepauuu ynpasjieHust

Onepanuu  ynpaBieHus (manager operations) — YIOpaBiIsSIOT — CO3JaHUEM U
YHUUYTOXKEHHEM OO0BEKTOB. B 3Ty KkaTeropuio mnomanairoT KOHCTPYKTOpPHI U JAECTPYKTOPBI
KJIACCOB.

Onepauunu nocryna

ATpuOyTEl OOBIYHO OBIBAIOT 3aKPHITHIMH WMJIM 3alllUIIEHHBIMH. TeM He MeHee, Ipyrue
KJIaCChl MHOT/A JTOJDKHBI MPOCMATPUBATh MM M3MEHATh UX 3HA4CHHUs. J[JIs 3TOrO CyIIecTBYIOT
omepauuu jgoctyna (access operations). Takoif mHoaXoa [JaeT BO3MOMKHOCTh 0O€30IaCHO
MHKATICYJINPOBATh aTpuOyTHI
BHYTpPHM KJlacca, 3allUTHB HMX OT JPYTrMX KJIACCOB, HO BCE € IO3BOJIAET OCYIIECTBUTH K
HUM KoHTponupyemblii noctyn. Cozganue omnepanuit Get m Set (mosnydeHuss M U3MEHEHUS
3Ha4YeHHUs1) JUISL KAKA0To aTpulyTa Kiacca sIBJISETCs] CTaHIapTOM.

BcenomoraresibHbIe onepanun

BcenomorarensueiMu - (helper operations) Has3bIBalOTCS Takue OIEpalud  Kjacca,
KOTOpble ~ HEOOXOMWUMBI €My  JUIsl  BBIIOJIHEHHWS ~ €r0  OTBETCTBEHHOCTEH,  HO
0 KOTOpBIX JpyrHe KiacChl HE JOJDKHBI HHYEro 3HaTh. OJTO 3aKpbIThble M 3allUIIEHHBIE
olepaIyy Kiacca.

YroObl HACHTU(UIIMPOBATH ONEPALIMH, BBITIOIHUTE CIEAYIOIIUE NeHCTBHS:

Wzyuunte JarpaMMbl MIOCJIEIOBATEIIBHOCTH u KOOIIEPAaTUBHBIE
auarpaMmbl.  bosbmas wacTe cooOIIEHHMH Ha OSTUX JAuMarpamMMmax sIBISETCS OmNeparusiMu
peanmu3zamnyn. PeduiekcuBHbIE COOOMIEHNS OYAyT BCTIOMOTaTeIbHBIMH OTIEPAIASIMHU.

Paccmorpure  ympaBnstomume — omepamud.  MokeT — HOTpeOoBaThCs  100aBHUTH
KOHCTPYKTOPHI U IECTPYKTOPBHI.

Paccmorpure  omepammm  goctyma.  Jns  kaxkzmoro  arpubyra  Kiacca, C
KOTOPBIM JOJDKHBI OymyT paboTaTh Apyrue Kiacchl, Hamo co3naTh oneparmu Get u Set.

Casa3n

Ces3p mpencTaBisieT COOOM CEMaHTHYECKYHO B3aMMOCBSI3b MEXIy kiaccamu. OHa
JaeT Kiaccy BO3MOXKHOCTh y3HaBaTh 00 aTpuOyTax, OmepamusXx MU CBS3SX JAPYroro Kiacca.
NHbIME clioBaMU, 4YTOOBI OJHMH KJIacC MOT TIOCTaTh COOOIIEHWE APYyroMy Ha JUarpaMme
MOCTIEAOBATEIHHOCTH WU KOOMEPATUBHOM IuarpaMme, MEXKAY HUMH JOJDKHA CYyIIEeCTBOBATh
CBSI3b.

Cy1iecTBYIOT 4eThIpe THMA CBsI3€d, KOTOPbIE MOTYT OBITh YCTAaHOBIIEHBI MEXIY
KJIACCAaMM: aCCOLMAIINM, 3aBUCUMOCTH, arperaiui 1 00001eHus.

Acconuanuu
Accommanus (association) — 3TO CeMaHTUYECKas CBsI3b MEXKIY Kiaccamu. VX pucyroT Ha
JTyarpaMMe KJacCoB B BUJE€ OOBIKHOBEHHOM JTMHUH.
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Pucynok 3.10 Cs3b acconpanust

Acconpanuy  MOryT  OBbITh  JByHalpaBJICHHbIMH, Kak B  IpuMmepe, WIH
onHoHarpasiaeHHbIMU. Ha a3pike UML nByHanpaBieHHbIE acCOLMalMU PUCYIOT B BUJE IIPOCTON
avMHMM  06e3  CTpelloKk  WiIM €O cTpeakamMu ¢ obeux ee  cropoH. Ha
OJJHOHAIIPABJICHHON acCcOLMAalUU H300pakaloT TOJIBKO OJHY CTPEJIKY, IMOKa3bIBAIOIIYIO €€
HaIpaBJICHUE.

Hanpasiienue accouuanuu MOXHO OIIPEJIEIIUTD, nu3ydJast JyarpamMmmbl
IIOCJIEI0BATEIBHOCTH W KOOIIEpaTUBHbIE aAuarpamMmbl. Eciaum  Bce coOOIIEHMs Ha HHUX
OTIPABJISIIOTCS ~ TOJBKO  OJHMM  KJIaccOM M IPUHMMAIOTCS  TOJIBKO  JApPYTUM
KJIACCOM, HO HE Hao00poT, MEXIy TUMHU KJIaccaMu UMEET MECTO
OJTHOHANpaBJCHHAsl CBA3b. EciaM XOTs OBl OAHO COOOIICHHE OTHPABISIETCS B OOpaTHYIO
CTOPOHY, acCOLMALUS JI0JI’KHA ObITh IBYHAIIPABICHHOM.

Accoumanuu  MOryT  ObITh  peduiekcuBHBIMU.  PeduiekcuBHas — acconuanus
IPEIOoaraeT, 4To OJMH DK3EMIULIp KiIacca B3aWMMOACUCTBYET € JIPYTMMH JK3eMIUIIpaMU
JTOrO XK€ Kiacca.

3aBucumocTu

Ces3u 3aBucumoctH (dependency) Takke OTpakalOT CBsSI3b MEXIY KjaccaMu, HO OHU
BCErJa  OJHOHANpaBJ€Hbl M  MOKAa3bIBAIOT, UYTO  OJMH  KJacc 3aBHCHUT oT
onpezeNeHull, claelaHHbIX B JApyroMm. Hampumep, kiacc A ucnosb3yeT MeTonabl Kiacca B.
Torma npu u3MeHeHuM kiacca B HeoOX0aMMO MpPOM3BECTH COOTBETCTBYIOLINE WM3MEHEHHUS B
KJjacce A.

3aBUCUMOCTh HM300pa)KaeTCs MYHKTUPHOW JIMHHEH, TPOBEACHHOW MEXIY JBYMsI
QJICMCHTAMU JuarpamMmsbl, U CUUTACTCA, YTO IJICMCHT, HpHBHBaHHBIﬁ K KOHIY CTPCJIKH, 3aBUCUT
OT AJIEMEHTA, MPUBA3aHHOTO K HAaYally 3TOM CTPEINIKH.
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Pucynok 3.11 CBsi3b 3aBUCUMOCTh

IIpu reHepamuu Koxa JUIsI OTUX KIAcCOB K HUM He OyayT [o0aBisThCA
HOBBIe aTpuOyThl. OpHako, OyIyT co3gaHbl creuuduyeckue s sA3bIKa OINepaTopsbl,
HEOOXOIUMBIE JIJIsI TOJIICPKKH CBS3H.

Arperanuu

Arperamuu (aggregations) TpeACTaBISAIOT coO0W Ooree TecHYr (OopMy acCOIUAIlIH.
Arperanus — 3TO CBSI3b MEXIy LIeJIbIM U ero yacTtbio. Hampumep, y Bac MoxeT ObITh Kiacc
ABTOMOOUID, a TaKXke KJIACChI JlBurarenn, [Tokpsimku
W KJIacChl IS JPyrux dYacTedl aBromMoOwnsa. B pesynbrare 00BEKT Kitacca ABTOMOOWIIB
Oynmer cocrosiTh W3 OOBEKTa Kiacca Jlpuratenb, ueTeipex OOBEKTOB [lOKphIIeK © T.
N. Arperanuu BHU3YaJH3UPYIOT B BHJAE JIMHUU C POMOMKOM Y Kilacca, SBJISIOIIErOCs LENbIM:

Whole Part




Pucynok 3.12 Casi3b arperauus

B  nmonmomnenme k  mpoctoir  arperatmum  UML  BBomuT < Oojiee  CHIIBHYIO
Pa3HOBUAHOCTh arperanuy, Has3biBaeMyr Komrmosuiueid. COrlacHO KOMIIO3UIIUH, OOBEKT-
4acTh MOYKET MIPUHAJICKATH TOJBKO CMHCTBCHHOMY  IICJIOMY, H, Kpome
TOTO, KakK MPaBUJIO, XU3HEHHBIM IMKJI YacTel COBMAJaeT C LUKIIOM IEJOro: OHU KUBYT U
yMHUpPAIOT BMecTe ¢ HUM. JIt000e yaneHue meyoro pacupocTpaHsIeTcs Ha €ro YacTH.

Takoe kackanHOe yAaleHHE HEPEIKO paccMaTpUBAETCS KaK YacThb OMpeeNieHUs
arperaiyu, 0JJHaKO OHO BCET/Ia T0JI[pa3yMeBaeTCsl B TOM Clydae, KOT/la MHOKECTBEHHOCTh POJIU
cocrapnsieT 1..1; Hampumep, ecinu HeoOxomuMo yaanuTh KimeHTta, TO 3TO ynaneHue IOHKHO
pacrpoCcTpaHUThCS B Ha 3aKa3sl (M, B CBOIO o4epenb, Ha CTpOKH 3aKasa).

00600menus (Hacnenosanue)

O6001menune (HacaeI0BaHME) - 3TO OTHOIICHUE THIIA 00IIee-9aCTHOE MEXKTY DJIEMEHTaMH
MOJIEJH. C MIOMOIIIBIO 00001IeHII (generalization) MOKa3bIBAIOT CBSI3U
HACIJICZIOBAaHUSI MEXIy JABYMS KIIACCAMH.

BufimoTesHest nonsaoaaTens

Hug

Alpec

Tenedos
PerncTpalponii HouED

Penmcrpaigs ()
Omesa penacrpauye (|
[ .

Yuramens Yumarens ¢ NPasOM BHKOCA

pem B wmaren SNEMERT: BPEUERHOND NOMLI0BHN
MarcimansH0e Bpeus NOMsI0RHHR

N\
1\
LA

A
B T

Compynymx Gabmaren Crynest

Qrpen Qaxynsrer
TenedoH otaena [ouaman apec

Pucynok 3.13 [Ipumep cBs3u Haciae10BaHuE

BbosbumHCcTBO O00BEKTHO-
OPUCHTHPOBAHHBIX SA3BIKOB HCIIOCPCACTBCHHO MoAACPKUBAIOT KOHICIIITHUIO
HacnenoBaHus. OHa MO3BOJIIET OJHOMY KJlaccy HaclleloBaThb BC€ aTpUOyThl, onepanuu u
cBsA3M Apyroro. HacienoBaHue nmakeToB O3HAYaeT, YTO B INAKETE-HACIEAHHMKE BCE CYLIHOCTHU
nakeTa-npeKa OyJayT BUIHBI 110JI CBOUMH COOCTBEHHBIMH MMEHaMHM (T.€. IPOCTPaHCTBA MMEH
o0beuHsAI0TCs ). HacnenoBanue mokasbiBaeTCsl CIUIOUIHON JIMHUEH, UAYIIEH OT Kilacca-MoTOMKA
K Kiaccy-npenky (B tepmuHoioruu OOII - oT moToMka K Mpenaky, OT ChblHAa K OTIy, WJIH OT
noJikyiacca k cymnepkiaccy). Co CTOpoHBI 0Oojiee OOIIEero JeMeHTa PUCYETCsT OOJBIION TMOBIN
TPEYTOJIbHUK.

ITomumo HacCJICOyCMbIX, Ka)KHBIﬁ IIoaAKJIacC HMECT CBOU COOCTBEHHEIE YHHUKAJIBHBIC
aTpuOyThI, OIIEpaLlU U CBSI3H.

MHO0:KeCTBEHHOCTD

MHOXECTBEHHOCTh (multiplicity) MOKa3bIBACT, CKOJIBKO AK3EMIUISIPOB
OJTHOTO KJIacca B3aMMOJEHCTBYIOT C TIOMOIIBIO 3TOH CBSI3M C OJHUM SK3EMIUISIPOM JIPYTOro
KJjlacca B IaHHBIH MOMEHT BPEMEHHU.



Hanpuwmep, npu pazpaboTke CUCTEMBI perucTpanuu KypCOB B
YHUBEPCUTETE MOXHO ompenenuTs kiacchl Course (kKypc) u Student (cTyneHT). Mexay HUMHA
YCTaHOBJICHA CBS3b: Y KypCOB MOTYT OBITh CTYACHTHI, a Y CTYJEHTOB — Kypchl. Bompockl, Ha
KOTOPBIN TTOJKEH OTBETHUTH napameTp MHOXECTBEHHOCTH:
«CKONIBKO KYPCOB CTYJEHT MOJKET MOCEIaTh B JaHHBIA MOMEHT? CKOJBKO CTYJI€HTOB MOXKET
3a pa3 mocenaTh OJIUH Kypc?»

Tak kak MHOXXECTBEHHOCTh JaeT OTBET Ha 00a O3TH Bompoca, €€ WHAUKATOPHI
YCTaHABIUBAIOTCS Ha obounx KOHIIax JUHUT CBSI3H. B npumepe
PEruCTpalli KYpCOB Mbl PELIWIM, YTO OJIMH CTYJEHT MOKET TMOCelaTh OT HYJs [0
YEeThIpeX KypCOB, a OJUH Kypc MoOryT ciaymarb oT 0 1o 20 CTyIeHTOB.

B  s3eike UML  npuHsaTel  ompefeNeHHbIE  HOTalMM  AJi  OOO3HAYECHHUS
MHOXECTBEHHOCTH.

Taomuma 3.1 - O0o03HaueHusI MHOKECTBEHHOCTH cBsaA3ell B UML

MuokecTBeHIOCTD Suasueimie
0.* Hom wim Gormine
1..* Oman v Gonbine
0.1 Hom wim ojun
1..1 (cokpameias 3anucn: 1) Pozio ojun

HNmena cBs3eii

CBsi31 MOKHO YTOUHUTDH C TOMOILIbIO UMEH CBSI3€H WM POJeBbIX UMEH. VIMsl CBSA3U — 3TO
OOBIYHO TJIaroJI WIM TJarojibHas ¢pas3a, OMUCHIBAIONIAs, 3a4€M OHA Hy)Ha. Hampumep, mexmy
kiaccoM Person (uenoBek) u kiaccom Company (KOMIaHHS) MOKET CYIIECTBOBAThH ACCOIIMAIIA.
MoxHO 3amaTh B CBS3M C OTUM  BOINPOC,  SBISIETCS  JM  OOBEKT  Kiacca
Person KIIMEHTOM KOMIIaHMH, eé
COTPpYAHUKOM wuiu BiajenabiieM? UYUToObl ompenesuTh 3TO, AacCOIMAIMI0 MOXKHO Ha3BaTh
«employs» (HaHMMaeT):

—_— Employs —_—
Company Person

Pucynok 3.14 Tlpumep umeH cBszeit

Poan

POJ'ICBI)IG HNMCHA HpI/IMeHFIIOT B CBJ34X acCollanivu HJIN arperauI/IH BMCCTO MMCH IJIA
OMMCaHUsl TOTO, 3a4€M HTH CBSA3M HYXKHBI. Bo3Bpamasch Kk npumepy c¢ kinaccamu Person u
Company, MOXHO CKa3aTh, 4YTO Kiacc Person wurpaer poab COTpyAHHMKA Kiacca

Company. Ponesnbie HUMCHa — 9TO 00BIYHO HUMCHa
CYHICCTBUTCIIbHBIC Ui OCHOBAaHHBIC Ha HUX q)p a3bl, ux IIOKa3bIBAKOT Ha
JuarpamMme pAaoM C KJ1aCCOM, urparommum COOTBCTCTBYHOIILY IO POJIb. Kax

IPaBWIO, MOJIb3YIOTCS WJIM POJEBBIM MMEHEM, WJIM HMMEHEM CBs3U, HO He o0oumH cpa3zy. Kak
U MMEHa CBfA3€H, poJieBble MMEHA HE O00s3aTelIbHbl, MX JAIOT, TOJbKO €CJIU 1IeJib CBSI3U He
oueByaHa. [IpuMep posnel NpUBOINUTCA HUXKE:



+Employer +Employee

Company Person

Pucynok 3.15 Ilpumep poneli cBsazen

ITaxer. MexaHu3M MNAaKETOB
B koHTekcTe amarpaMM KJIaccoB, MAKET - 9TO BMECTHJIMINE JUIsi HEKOTOpPOTro Habopa
KJIACCOB U JAPYTUX NAKETOB. [1akeT ABIsIETCA CaMOCTOSTENBHBIM IIPOCTPAHCTBOM UMEH.

[ |

Package

Pucynok 3.16 O6o3nauenue nakera B UML

B UML Her kakux-1ub0 OrpaHHYeHUI Ha MpaBHiia, IO KOTOPHIM pa3pabOTUYUKU MOTYT
WJIN JTOJIKHBI TPYIIIMPOBATh KJIacchl B MakeThl. Ho ecTh HEKOTOphIe CTaHapTHBIE Cllyyau, KOrjaa
Takasi TPyNIMpPOBKa yMECTHa, HalpuMep, TECHO B3aUMOJECHCTBYIOIIME KJIAcChl, WM Oojee
o0mIHii ciydai - pa30MeHHe CUCTEMBI Ha TIOJICUCTEMEI.

[TakeT ¢pu3nMUECKn COAEPKUT CYIIHOCTH, ONPEIEICHHbIE B HEM (TOBOPSAT, YTO "CYIIHOCTH
npuHAAIeKaT mnakeTy"). OTO O3Ha4yaeT, 4To ecnu OyneT YHHUYTOXKEH IMakeT, TO OyayT
YHHUUYTOKEHO U BCE €r0 COEPIKUMOE.

CymecTByeT HECKOJIbKO Hanboee pacpoOCTPaHEHHBIX MTOAX0J0B K TPYIITHPOBKE.

Bo-nepBrix, MOKHO rpyHIHpPOBATh ux o
CTEPEOTHILY. B Takom  cioyyae — momywaercs — OJMH @ MAaKeT € KJaccaMu-
CYILIIHOCTSIMH, OIMH C  TPaHUYHBIMU  KJIACCaMH, OMH  C  YyHOPaBISIOUIUMHU

KJaccaMd M T.J. DTOT TOAXOJ MOXXET OBITh TOJIE3CH C TOYKH 3PEHHs pa3MeIleHHsl TOTOBOU
CUCTEMBI, IOCKOJIbKY BCE HAXOMSIIMEcs Ha KIMEHTCKUX MalluHaX MOTPAaHUYHBIC KIIACCHI YiKe
OKAa3bIBAIOTCS B OHOM IIaKeTe.

Hpyroi MOJIXOJ 3aKJII0YaeTCs B 00BbeAMHEHUN KJIAaCCOB MO  HX
¢dynkuonansHocTH. Hampumep, B makere Security (0€30MacHOCTB) COAEpkKATCS BCE KIIACCHI,
OTBEUAIOIIUE 3a 0€301MacHOCTh MIPUIIOKEHUS. B TakoM
cilydae JIpyrue THakeThl MOTyT HasbiBatbes Employee Maintenance (PaGora ¢ coTpynHukamu),
Reporting (ITonroroBka OTYETOB) u Error Handling
(Obpabotka ommboK). [IpemMyriecTBO 3TOro TOAXOJA 3aKJIIOYACTCS B BO3MOXHOCTH
MOBTOPHOT'O UCIIOJIB30BaHUS.

MexaHu3M [aKeTOB NPHUMEHHM K JIIOOBIM 3JEMEHTaM MOJIENH, a HE TOJBKO K

KJIaccaM. Ecin IUIA TPYIIITUPOBKH KJIACCOB He HUCII0Ib30BaTh HEKOTOPBIC
SBPUCTUKH, TO OHA CTAHOBUTCA TMPOM3BOJLHON. O/HAa W3 HHUX, KOTOpas B OCHOBHOM
HCIIOJIB3YETCs B UML, - 3TO 3aBUCUMOCTD. 3aBUCUMOCTE MEXKTY

JBYMsl TIaKeTaMH CYIIECTBYeT B TOM CIlydae, €clid MEXIy JII0OBIMH JBYMs KjaccaMu B
[aKeTax CYyLIECTBYeT Jro0as 3aBUCHUMOCTb.

Takum o0pa3zom, quarpamma NaKeTOB MPEACTaBISET cO0O0M AMarpaMmy, COAEpIKAILyIO
IIAKEThl KJIACCOB M 3aBUCUMOCTH MeEXAy HHUMH. CTpOro roBops, MAKETbl U 3aBUCUMOCTHU
SBIISIIOTCSL DJIEMEHTAMHU JMarpaMMbl KJaccoB, TO €CTh JUarpaMMa MakeToB — 3TO ¢opma
JyarpaMmbl KJIaCCOB.
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Boundaries

Pucynok 3.17 Ilpumep nuarpammsl NaKeTOB

3aBUCUMOCTh MEXKAY JABYMsSI DIIEMEHTaMH HMMEEeT MECTO B TOM ClIydae, eciH
HN3MCHCHHA B OINPCACIICHMU OJHOI'0 JJIEMCHTA MOryT IIOBJICYL 3a CO6OI>1 U3MCHCHHUS B
npyrom. YTo kacaetcs KJIaccoB, TO MPUYUHBI ISl 3aBHCUMOCTEH MOTYT OBITh CAMBIMU Pa3HBIMH:

OJIMH KJIACC MOCHUIAET COOOIEHUE PYyTOMY;

OJIMH KJIACC BKJIFOYAET YaCTh JTAHHBIX JPYTOro KJIacca; OJHMH KIAcC UCIOJB3YeT APYroi B
Ka4yecTBE MapameTpa OIepalyH.

Ecmu knmacc mensier cBodl mHTepdeiic, To 000e cooOIIeHre, KOTOpoe OH TOCHIIACT,
MO>KET YTPATHTh CBOIO CHUITY.

[TakeTsl HEe AT OTBETAa Ha BOIMPOC, KAKUM 00pPa30M MOXHO YMEHBIIUTH KOJIHYECTBO
3aBUCHMOCTEN B Ballleld CUCTEME, OJIHAKO OHH MOMOTAIOT BBIJEIHUTH 3TH 3aBUCUMOCTH, a MOCIIEC
TOTO, KaK OHU BCE OKaKYTCS Ha BU]TY, ocraeTcs
TOJBKO HOpa6OTaTB Hazg CHHUXKXCHUEM nux KOJIM4YeCTBa. I[I/IaI‘paMMBI IIaKE€TOB
MOYKHO CUUTATh OCHOBHBIM CPEICTBOM YIIPABJICHUS OOLICH CTPYKTYpPOIl CUCTEMBI.

ITakeTnl ABJIAKOTCA KHU3HCHHO HGO6XOI[I/IMBIM CpeaAcCTBOM JJISA 60JIBI_HI/IX
npoekToB. X  ciegyeTr  WMcmonp30BaTh B TeX  CiydasX, KoOrga  Juarpamma
KJIaCCOB, OXBAThIBAIOIIAsA BCHO CHCTCMY B ICJIOM W PA3MCIICHHAA HAa CAUHCTBCHHOM JIUCTC
Oymaru popmata A4, CTaHOBUTCS HEUNTAEMOM.

ITocTanoBka 3a1auM K NpakTH4YecKoi padore 8

1. U3yunTh npenmaraeMblii TECOPETUUECKUN MaTepHall.

2. [ToctpoiiTe quarpaMMy BapHaHTOB MCIIOJIb30BAHUS [T BHIOpaHHON MH(OPMAITMOHHON
CUCTEMBL.

3. Iloctpouth OTYET, BKIIOYAIOIIMM BCE IIOJIyYEHHBIE YPOBHM MOJEIHU, OINMCAHUE
(YHKIIMOHATIBHBIX OJIOKOB, MOTOKOB JAaHHBIX, XPAHWIMI U BHEIIHUX 00beKTOB. IIpencraButh
OTYEeT MO MPAKTUYECKON paboTe IS 3aIHTHI.

BapuaHThl HHAUBUAYAJIBHBIX 32IaHUI

B cooTrBeTcTBUM ¢ yKa3aHHOH mpeAMeTHOW 00JacThI0 M KJaccoM paszpabaThiBaeMOn
MH(POPMALIMOHHOHN CHUCTEMBI IOCTPOUTE JUArpaMMy BapHaHTOB MCIIOJIb30BaHMs JJIs1 BEIOPAHHOM
MH(POPMALIMOHHON CHUCTEMBI, BBIIOJHHUTE PEaTM3alMi0 BAPHAHTOB HCIIOIB30BaHMSA, MOCTPOITE
JarpaMMy COCTOSIHUM /17151 KOHKPETHBIX 00BbEKTOB MH()OPMALIMOHHON CUCTEMBI.

Ta6nuua 8.2 — UuauBuayaabHbIC 3aJaHUS

Ne [IpenmeTHas 001acTh Knacc UC
1 Ckiang MRP

2 IIpon3BOACTBEHHOE IPEANPUITHE ERP

3 ToproBoe npeanpusTre CRM

4 ToproBoe npeanpusiTre SCM

5 Toprosoe npeanpusTue B2C




6 IlopTan B2B

7 CTtpouTenpbHOE NPEeANPHUITHE HC yuera

8 Bericiiee yueOHOE 3aBeJICHHE NC ynpasnaenust

9 HNHdpacTpyKTypa NpeanpusTis CIIIIP

10 | AnmapatHas ”HQPACTPYKTypa MPEITPHUITHS DKCrepTHasi CUCTEMA

Conep:xanue oTyera

[To BhImonHEeHHOUW paboTe coctaBisieTcss oT4eT. OTUeT BBINOIHSIETCS B 3JIEKTPOHHOM
Buzie. [1o BBIMOTTHEHHOMY OTYETYy NMPOBOAMTCS 3alllUTa MPAKTUYECKON pabOTHI.

OTder NO NpPaKTHUECKOHM paboTe AOIKEH COCTOSITh W3 CIEAYIOUIMX CTPYKTYpPHBIX
3JIEMEHTOB:

TUTYJIbHBIN JIUCT;

BBOJIHAsI YacCTbh;

OCHOBHasi 4YacThb (omucaHue paOOThl): JAMarpaMMa BapUaHTOB HCIIOJIb30BAHUS
UH(POPMALIMOHHOM CUCTEMBI, AMarpaMMa COCTOSTHUN 1711 00bEKTOB MH(POPMAITMOHHON CHCTEMBI;

3aKJIIoueHue (BBIBObI).

BBoaHas yacTe oTueTa OJIKHA BKIKOYATh ITyHKTHI:

yCIIOBUE 3aJauu;

NOPSIIOK BBIITOJIHEHUS.

IPOrpaMMHO-aINapaTHbIE CPEACTBA, UCIOJIb3YEMBbIE ITPH BBIITOJIHEHUN PaOOTHI.

3ammTa oTYeTa Mo NPaKTHYECKONW paboTe 3aKIII04YaeTcs B IPeAbsBICHUN MPENoIaBaTelo
MOJIyYEHHBIX PE3YyJbTaTOB B BHJE (haiia U JEMOHCTpALMK MOJyYEHHbBIX HAaBBIKOB IPU OTBETAX
Ha BOIIPOCHI NIPENOIaBaTENSL.

KOHTpOJII)HI)Ie BOITPOCHI

1. [laliTe onpeneneHue NOHIATHIO «BAPUAHT UCIIOJIb30BaHUS.

2. Kakwuie Turbl CBSI3M MOTYT IPUCYTCTBOBATh HA IMarpaMMe BapUaHTOB UCIIOJIb30BaHUs?
3. [JaiiTe onpeneneHue NOHITHIO «JICUCTBYIOIIEE JTULIOM.

4. Kakwue Turbl COOOIIEHUI MOTYT IPUCYTCTBOBATh HA TMarpaMMax B3auMOJICHCTBUS?

5. JlaiiTe onpezeneHue MOHATHIO KIIACC, 0OBEKT Kilacca.

6. KeM u a5 yero MoxeT ObITh UCIIOJIB30BaHA IMarpaMMa pa3MeleHus?

6. VYAEBHO-METOJUYECKOE U ”THOOPMAILIMOHHOE OBECIIEYEHUE
JUCHUTIINHBI

6.1. IlepeyeHb OCHOBHOI 1 I0TIOJHUTEJIbHOM JTUTEPATYPBI, HEOOXOAUMOM IS
OCBOEHMS TUCHUTIUHBI

6.1.1. IlepeyeHb OCHOBHOM JIMTEPATYPHI

bapeimieBa A.B., bangun K.B., I'omoB P.C., Ilepenepsies .M. MunoBanuu: YueOHoe
noco6ue / [loxg oOmi. pen. a.3.H., mpod. A.B. bapsimeBoii. — 2-e u3n. — M.: HM3nmatenbcko-
Toprosast kopnopanus «/lamkos u K », 2018.

6.1.2. IlepeyeHb JONMOJTHUTEIbHOM JTUTEPATYPbI
WunoBammonHbeiii MeHemkMeHT : Kypc Jeknmii / FO.H. Kynakxos, T.C. Memepskosa ;
M-Bo ob6pazoBanus u Hayku Pocc.denepanuu, Mock. roc. yH-T. — MockBa: MI'CVY, 2019.

6.2. IlepeueHb y4eOHO-METOAUYECKOTO 00ecTieYeHHsI CAMOCTOATE/ILHOI PadoThI
00y4JaIOIINXCS MO AUCIHUTLINHE

1. Metoauueckue ykKa3aHHUS MO BBINOJTHEHHUIO MPAKTHUUYECKUX pPadOT MO AUCIUIUIMHE
«HXeHepHbIe KeUChl: OT MPAKTUYECKUX 337a4 K MTHHOBAIMOHHBIM PELICHUSIM.

2. Meroauyeckue pEeKOMEHAAMH JIS CTYJIEHTOB IO OPTaHM3allMd CAMOCTOSTEIbHOMN
paboTsl mo nucruiuinHe «VHXeHepHble KEWChI: OT MPAaKTUYECKUX 3aJad K MHHOBALMOHHBIM
PELICHUSIM.



6.3. Ilepeuensb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM CeTH
I/IHTepHeT, HCOﬁXO}II/IMle OJ OCBOCHUA JUCHUIIJIMHBI

1. YauBepcurerckas Oubauoreka online. http://www.biblioclub.ru.

2. OBC «IPRbooksy. http://www.iprbookshop.ru.

3. DnexrponHas 6ubnanoreka CKOV.. http://catalog.ncstu.ru.

4. TocynapcTBeHHas MyOJWYHAs HaydHO- TexHudeckas OmOmmoreka Poccum. (I'TTHTH
Poccun). www.gpntb.ru.


http://www.biblioclub.ru/
http://www.gpntb.ru/
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BBEJIEHUE

Metonuueckiue peKOMEHJAlMU COAepXKaT IepedyeHb TeM ¢ BOMNpocaMH  JUis
CaMOCTOSITENIbHOW ~ MPOpadOTKH, TMepedyeHb JabopaTOpHbIX padOT ¢ BOOpocaMu IS
CaMOCTOSITENIbHOM MPOPabOTKH.

Metoauueckue ykasaHMsl NOCBSLIEHBI Kypcy MH)KEHEpHbIE KEHCBI: OT NPaKTUYECKUX
3a/lad K MHHOBALIMOHHBIM pEIIEHUSM». YIPaBIATh JIOJbMHU CIO0XHO. YTPaBIATh JIIOJbMU
3¢ (PEeKTUBHO — HEUMOBEPHO CJIOKHO. I[loaTOMy MBI H300peTaeM U CMEIIMBAaeM pasHbIe
MPaKTUKH, aJTOPUTMBI U TEXHOJOTMHM KOHTPOJIS, OLIEHKH pe3yJabTaToB Tpyda. Ilepexonum
OT YCTapeBUIMX METOJIUK K HOBBIM, CTapaeMcsi Y4eCTh BCE€ HIOAQHCHI M PUCKH, TPaTUM BpeMs
U pecypchl Ha IJIaHUPOBaHUE BMECTO pabOThI 10 HAKaTaHHOM.

W3 MHOXecTBa METOAOJIOTUI HyKHa OJlHAa ONTHMajbHas M HACTPOCHHAs JIMYHO TOJ HAc
Y Hall 1poekT. OJHO Jesi0 BBINOJHATH LIAOJOHHBIE 33Jaud CTPOTO IO CKPUITaM W3 KHUTH,
JIpyroe — MeETOJ0M MpoO M OmMOOK BbIpadaThIBaTh CBOM CIELUAIbHBIE WHCTPYMEHTHI IS
ydera npuoputeToB koMmnanuu. [loatomy npoextusiit MmenemxmenT (PM), To ecTh MeTo0I0THS
yIpaBJIeHUs] KOMIIAHUEH C JielleHueM Bceil paboThl Ha MPOEKThl, CTAHOBUTCS MOMYJISPHBIM
BO BCEX OTpaciIsX.

MHorue KOMIIAaHHU TOJIBKO ceilyac MepexosT OT Kiaccuyeckoi (oTpaboTaHHas, 4acTo
OIOpOKpaTHYeCKasi  CXeMa) K MPOSKTHOMW (Kakaash — 3ajada  OTACIbHO,  JIeJICTMPOBAHUE
OTBETCTBEHHOCTH) MOJIEH yIipaBiaeHust. OO MEHEPKMEHT AJIs IPEeIIPUHUMATENSI CBOJUIICS
K TOMY, YTO €CTh pPYKOBOJWUTEIb W UCHOJHUTENb 3a1aud. JlMCUMIIIMHA B3aUMOJIECHCTBUS
3aBHCeNa OT TOro, KaK MponucaHo B mabsoHe. [11abnoH e OblT BOUT B pa3yMbl BCEX OJAMHAKOBO
net atak 20-30 Hazaa. TosnbKo 3TOT 11a0JIOH YK€ HE IPUMEHUTH K HOBBIM YCIIOBUSIMU MHUPOBOIO
pBIHKA.

HcTopuuecku Bce Hayalloch € TOTO, YTO B EPUOJ nepecTpoiiku 90-X rooB cama JOoruKa
BelieHUs1 Ou3Heca OblJa HapyllleHa HACTOJNBKO, YTO IOMBITKM HOCTPOMTH HOBYI padbouyro
KOHLEMIINIO YIPABJIEHUS B MUJUIEHUYM CO3aJIi TEPMHUH «KOMITaHUSA-0/IHOIHEBKay. KoHuenuuu
TaKUX KOMIAHWHA MPOBEPSUTUCh HAa MPOYHOCTh M TOJNBKO ojHAa M3 10 komMmaHuii cyliecTBoBaia
6onbmie momyroma B 2000-x. IlapamienbHOo OCTaBaJuCh MHOTOJIETHHE —MPEANPUSATHS,
KapJIMHAJILHO MEHSISICh KaXK/Able JIET 5 YTOObI BBKUTh B IIEPHOJ] IEPEMEH.

B 2010-x nHopManMoOHHBINA B3pbIB UHTEPHETA CHEJIaJl JOCTYIHOW BCIO Pa3pO3HEHHYIO
6a3y HapaOOTOK €BpOIEHCKOro M aMepuKaHCKOro OusHeca. M3 TOHH moje3HOH H MyCOpHOH
UHPOPMALIUU BPOAE «YTO TAKOE yNpaBIIEHUE MPOCKTAMU U COBPEMEHHBI MEHEIKMEHT, «KaK
pacripenesiatb  OOS3aHHOCTH,  MPaBWJIBHO  MpeayrajblBaTh U COKpamlaThb  PUCKH»
OpeANpPUHAMATENM 10 CHX TIOp BBIOMPAIOT KPYNHIBl 3HAHWA, NPUMEHHMBIX HMEHHO
B UX KOMITaHUSX.

Celiyac MbI ClIEJUM B HOBOCTSIX KaK NMPUOBUIbHBIE KOPIIOPALMU PACTYT U PaclagaroTcs
Ha M0/Ipa3/ieeHus, IOKYMAIOTCS U IEPEKUBAIOT CTPYKTYpHBIE CIHSHUS. 3a KOKIbIM aKTOM
KYIUIU-IIPOJ@XKH OT/EJIa KPOETCs CJI0KHAs CeTh MPOEKTOB (TaKEThI, IPUIOKEHUS, PaCIIUPEHUS
Ui Opay3epoB), CBSI3aHHBIX IO pa3HbIM KpuTepusiM. Korma MEHSIOTCS KpUTEpUH, MEHSeTCs
JICJIEHHE MPOEKTOB Ha rpynmnbl. VIMEHHO M3MeHeHHe TpyNnupoBKH M cooOmiaroT Ham B CMU.
BHyTpH jxe KOMITaHUH TPOAOIIKAIOT paboTaTh, a MPOEKTHl BEAYTCS HEMPEPHIBHO.

IT project management (PM)— »53T0 mucuMIiuiiHa, 4YTO OOBEIUHSIET NPOIETYPH,
NPUHIMIBI ¥ IOJUTUKY BeeHus 6u3Heca. OHa pyKOBOAMUT MPOEKTOM OT pa3pabOTKH KOHUEHIIUN
710 3aBEpPLICHMSI IPOEKTA.

OO0muit  (QyHKUMOHANBHBIN) ¥ MPOEKTHBIA MEHEHKMEHT OTIMYaeTcs TeM, 4YTO
(YHKIIMOHATBLHBIA MEHEPKMEHT cTtabuieH. Ero menb: momjaepkath U MPUYMHOKUTH KauCTBO U
3¢ (}eKTUBHOCT, MpOrpaMMHOrO MpoAykTa. EcTh oTpaboTaHHbIi 11a0J0H, OH paboTaer
NOCTOSIHHO. [IpOeKTHBIN MEHEKMEHT U3MEHUUB. Llesib MpOeKTHOro MEHEIKMEHTA: JOCTUTHYTh
pe3yInbTaTa 1000 11eHO0H, yunuThiBas, uTo ecTh deadline.



[IpuunHOil mepexona oOT o0IIEro MeHe[KMeHTa K PM  wamie npyrux CTaHOBHTCS
HAJe)KHOCTh — BMECTO OTHOCHUTEIBHOW aOCTPaKTHOM MEpPCHEeKTUBBI K MpeacKa3zyeMbIM
pe3ynbTaram.

MexnyHapoanas  Accoumanus — Ynopasnenuss  Ilpoexkramu  (IPMA)  mposena
UCCIIEJOBAHKE, II0 pe3yjibTaTaM KOTOPOIO HOBBIM IMOAXOJ COKOHOMHUT BaMm okosio 20-30%
Bpemenn u 15-20% pecypcos.

Yem ormnmuarorcss MHpopmanmonnsie TexHomoruu ot apyrux otpacneit? Cyas mo UT-
(dbopymam, 3aBHUCHMOCTBIO MPOrPaMMHUCTOB OT raj)K€TOB, JOPOTOr0 Chipa U BO3MOXHOCTHU
noexate Ha bamu. BupryanbHOCTBIO Bcell palOThl U €€ pe3yabTaToB, HEBO3MO>KHOCTBIO
WCIIOJIb30BAaHUsl TPOrpaMMbl 0e3 JJeKTpuyecTBa BTopoAe. BaxHocThio s  Oyaymmx
IOKOJICHUH BCEX HAYYHBIX JOCTH)KEHHH, YTO BO3MOXKHBI TOJBKO Onarojapsi KOMIbIOTEPHBIM
WHHOBAIHUSIM.

B crpoutenscTBe pe3ynbTarT CTaTUYHBIN, B IPOLYKTOBOW MHAYCTPUM — HCYEPIIAEMBIH,
a MporpamMMmbl U BUPTYyajabHbIH MUP — OECKOHEUHBIN JUHAMHYHBIM pecypc, 3aBUCAIIUN TOJIBKO
OT HAJIM4Msl MHCTPYMEHTa JocTymna (rajxera u cetd). IloaTomy pa3paboTka KOMIBIOTEPHBIX
TEXHOJIOTHH 00s13aHa ObITh MPOyMaHHON U MPaBUIbLHONW N3HAYAIIBHO.

Vnpasienne MT-npoekramMu BKJIIOYaeT B ceOs KypUpYIOUIME 3a7add [0 YCTAaHOBKE
000pyIOBaHUS W MOACPHM3AIMU CETH, pa3pabOTKe MPOrpaMMHOTO OOECIeYEHUs, CO3AaHHI0
BUPTYaJIbHON Cpezbl M 00JauHBIM BBIUMCIICHUSM, CUCTEMaM YIIpaBJICHUs IAaHHBIMH U OM3HEC-
aHaJIUTHKE, BHepeHue apyrux UT-ycmyr.

B IT npoekTHBIN MEHEIKMEHT MOXKET UJITU IO TPEM KU3HEHHBIM LIUKJIAM IIPOEKTA!

1. IIporuno3upyemerii, oHxe waterfall. Tpagummonnsii  moaxon, naxe B2010-x
IPUMEHSAETCS Ha MOPSAAOK yalle Apyrux. [loaTanHbii IMHERHBINA alrOpUTM.

2. Urepaunonnbii. COBpeMEHHBIN MOAXO0Jl, B KOTOPOM pacHiMpeHue (pyHKIHOHaIa
pa3pabaTbiBAEMOr0 MPOrpPaMMHOIO OOECIEYeHHs C KaXJbIM HOBBIM BBIIYCKOM B paMKax
IIPOEKTA.

3. AnanTuBsblil. Agile, Scrum u apyrue Metozsl. Llean koMnaHuM U cTpaTerust pa3BuTHs
MOKET MEHATBHCS HE3aBUCUMO OT ITEPBOHAYAIBHOIO IIJIAHA.

1. HEJIb U 3AJTAYU U3YYEHUA JUCHUTIJIMHBI

Henbto ocBoeHuss nucuuIuinHbl «MH)XXEHEepHbIE KEWChl: OT MPaKTUYECKUX 3a1ad K
MHHOBAIIMOHHBIM  pellleHusIM»  sABNseTcs  (GopMHpoBaHHE Habopa NpodecCHOoHaNTbHBIX
KOMITeTeHIN OakanaBpa 1o HampasieHuto moarotoBku 09.03.02 «MHpOpMaMOHHBIE CHCTEMBI
U TEXHOJOTMW» JUIs pelleHHs] NPHUKIAJHBIX 3aJad B paMKaX HampaBJIeHHOCTH (Ipoduiis)
«MH(bOpMaIIIOHHBIE CHCTEMBI i TEXHOJIOTHUI.

3amauyM  OCBOEHHUS  JUCUUIUIMHBL:  W3Y4EHHE  METOAOJOTMM  IPOEKTUPOBAHHUSA
MHHOBAIIMOHHBIX pEIICHUH, MOJYyYEeHHE HABHIKOB NPUMEHEHUS MHHOBALMOHHBIX IPAKTHK B
00J1aCTH UHKEHEPHBIX PELICHNH MPaKTUYECKUX 33aa4 NpoPecCHOHaIbHOMN e TeTbHOCTH.

3.TexHoJoruyeckasi KapTa caMOCTOSATEJILHOH PaGoTHI CTYeHTa

CpenctBa u O06bem 4acoB, B TOM YHUCIIE
Kozt TEXHOJIOTHH

peain3yeMbIX Bun nestenpHOCTH OLIEHKH CPC | Konraktnas | Bcero

KOMIIETEHIIHH, CTYJCHTOB pabora ¢
UHIUKaTOpa(oB) IpenoaaBaT

enem
2 ceMecTtp

-1 IIK-8, | CamocrosrensHoe | CobecenoBanue | 3 5 3.5 35
/-2 [1K-8, | u3yuenue




nAa-1I11K-11, JIUTEPATypBI
N-2 IK-11
WJ-1 I1IK-8, IToaroroBka k CobecenoBanue
NA-2 T1K-8, MIPaKTHYECKUM
-1 IIK-11, 3aHITUIM 13,5 1,5 15
N1-2 IK-11
WJI-1 T1K-8, IToarororka Joxknan
WJI-2 T1K-8, JOKJIa1a
WUJI-1 TIK-11, 9 1 10
N-2 IK-11
Utoro 3a 2 cemectp 54 6 60
HUroro | 54 6 60

4. PEKOMEHJAIMHA IS CAMOIIOATI'OTOBKHA

4.1 IloaroroBka k JexkuusiM. CaMocTosiTeIbHOE H3YUYeHHE JTUTEPATyPhbI

Tema 1. KonuenrtyajbHbie 1 UHGOPMALMOHHbIE MO/IeJI HHHOBALIMOHHBIX
NPOEKTOB
ba3oBblii ypoBeHb

1. Pabounii mpoekT nHPOPMAIMOHHOHN cucTeMbl. JlucuuIuinHa 00s13aTeIbCTB.

2. Texunyeckuii MPOEKT HHHOPMAITMOHHOW CUCTEMBI

3. Ynpasnenue npoekToM HHPOPMALIMOHHOMN CUCTEMBbI

4. KanenmapHblii TUTaH pa3pab0oTKu WHGOPMAITMOHHOW CUCTEMBI.

5. IlonsiTHe apXUTEKTYpbl UH()OPMAITHOHHON CHCTEMBI

6. OTKpBITast apXUTEKTypa HHPOPMAIIMOHHBIX CHUCTEM

7. CucTteMHas HHXEHEPUS: TOUKA 3pEHUS U XapaKTEPUCTUKU TOUYEK 3PEHUS

8. MHOXXECTBEHHOCTh TOUYEK 3PEHHS TPH pa3padoTKe HHOOPMAITMOHHOW CUCTEMBI

9. XapakTepucTHki HH(HOPMAITMOHHOM cucTeMbl. IHTEpakTUBHOCTS, usability

10. [IpumeHneHre HHCTPYMEHTOB MOJICTUPOBAHMS HHGOPMAIIMOHHBIX CUCTEM.

IToBBINIEHHBIH YPOBEHD

1. [IlpumMeHeHre WHCTPYMEHTOB  pa3paOOTKM  HMH(POPMAIMOHHBIX  CHUCTEM.  SI3BIK
IIpOrpaMMHpPOBaHUs, OJIOK-CXeMa, TOKYMEHTUPOBAaHUE, CPEJICTBA pa3pabOTKU alrOpUTMUYECKas,
3(PEeKTUBHOCTD aNTOpUTMA

2. YnpasieHnue TpeOOBaHUAMU K HHPOPMALIMOHHON CUCTEME

3. Bunel TpeGoBaHuil K MHGOPMALMOHHONW CHUCTeMe: (PYHKIMOHAIbHbIE TpPeOOBAHMUSA,
He(YHKIIMOHATLHBIC TPEOOBAHUSI.

4. CBoiicTBa TpeOoBaHU K HH(OOPMAITMOHHOW CUCTEME: SICHOCTh M HEJABYCMBICIEHHOCTD,
HOJTHOTa ¥ HEMPOTHUBOPEUYMBOCTb, HEOOXOJMMBIN YpPOBEHb JETATU3alMH, MPOCIEKUBAEMOCTD,
TECTUPYEMOCTb U POBEPSIEMOCTH, MOAUPHUIIUPYEMOCTb.

5. ®opmanuzanuss TpeGoBaHMH K HHGpOpMalMOHHOM cucteMe. Llukin paboThl C
TpeOOBaHUSIMU

6. ITonsiTHE KOHPUTYPAIIMIOHHOTO YIIPABICHHS TPOSKTOM HH(POPMALIMOHHON CUCTEMBI

7. YnpasneHnue BepcusMu nHGopManoHHoN cuctemsl. [lonsTue "BeTkun" mpoekra

8. Ympasnenue coOopkamu npu pa3padboTke HHHOPMAILIMOHHON CHCTEMBI

9. CpenctBa BEpCHOHHOTO KOHTPOJIE MH(OPMALMOHHON CUCTEMBbI

10. Eaunuiel koHpurypanuonHoro ynpasienus. [lonstue baseline.



Tema 2. OHTOJIOTHYeCKHE MOAeTH HH(POPMAIIMOHHBIX CHCTEM
ba3oBblii ypoBeHb

. IlpuHIMIBI BepUpUKAIMUA U TECTUPOBAHUS
. Bepudukanus n Banuganus nporpaMMHBIX IPOJTYKTOB
. IloHsiTHE TECTMPOBAHUS NPOTPAMMHBIX CPEZCTB
. MeToas! Bepudukanun o0beKTHO-OPUEHTHPOBAHHBIX ITPOrpaMM
. KauecTBO 1 Ha/1e)KHOCTh IPOTPAMMHOTO 00eCTIeueHHS
. [Ipounu OTKPHITHIX HH(OPMALIMOHHBIX CUCTEM

7. OyHKIMOHAIBHBIE M TEXHOJOTMYECKHE CTaHAapThl pa3pabOTKM MPOTrPaMMHBIX
KOMILJIEKCOB

8. IIpuHLMIIBI OpraHU3aluy IPOEKTUPOBAHUS U NPOrPAMMHBIX KOMIIJIEKCOB

9. 3amaun obecrieyeHs1 KauecTBa MPOrpaMMHBIX KOMIIOHEHTOB

10. Mertoap! uccie0BaHNs KaueCcTBA IPOIPAMMHBIX KOMIIOHEHTOB

IloBbIlIEHHBIN YPOBEHD

. OyHKIIMOHAIBHBIE U TEXHOJIOTUYECKHE TPEOOBAaHUS K IPOrPaMMHBIM KOMIUIEKCAM
. ApXuTeKTypa NporpaMMHBIX KOMIUIEKCOB JUIsl UH()OpPMATU3ALMK TTPEATIPUATHH,
. CranzapThl MPOEKTUPOBAHUS IPOIPAMMHOT0 00eCIIeUeHUs
. Ctanmaptel pa3pabOTKU MPOTPAMMHOTO 00€CTICUCHHSI
. Meronbl pa3paboTKu MPOrpaMMHBIX KOMIUIEKCOB JUIsl peIlIeHHsI TPUKIIAAHBIX 337134
. MeTo/1p1 OLIEHKH CJI0KHOCTH aJTOPUTMOB U IPOTrpamMm
. MeToapl TecTUpOBaHMS U JOKYMEHTUPOBAHHUS IIPOIrPaMMHBIX KOMIUIEKCOB
. OcHOBHBIE COCTaBHbIE UH(POPMALIMOHHOM CUCTEMBI U UX XapaKTEPUCTHKA.

9. MHOrOoypoBHeBasi apXUTEKTypa UH(OPMAILIMOHHBIX CUCTEM

10. MogenupoBanue CTPYKTypbl HH(GOPMALMOHHBIX CHCTEM, BHUIbl MOJAENEH, HX
Ha3HA4YCHHE

AN AW —
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Tema 3. OHTOJIOTHS NPeICTABJIEHUS JaHHBIX U 3HAHUI B MHHOBALIMOHHBIX

peleHusix
Ba3zoBblii ypoBeHb

1 3amaun obGecrnieyeHns HaIeKHOCTH IPOTPAMMHBIX KOMITOHEHTOB

2. MeTo/ibl Hccie0BaHus Ha/IeXKHOCTH IPOIPAMMHBIX KOMIIOHEHTOB

3. DKOHOMHKO-IIPABOBbIE OCHOBBI pa3pabOTKH MTPOrpPaMMHBIX IPOITYKTOB

4. OGBbEKTHO-OpPUEHTUPOBAHHOE MOJIETTUPOBAHUE, auarpaMMmbl  BapHaHTOB
MCIIOJIb30BaHUS.

5. MHoromnonb3oBaTenbckass WH(GOPMalMOHHAsE CUCTEMa C paclpeneraeHHon 0a3oi
JAHHBIX

6. Pabounii mpoekT HHPOPMAITMOHHON CHCTEMBI. JIMCIUIITHHA 0053aTEIbCTB.

7. TexHn4yeckuit MpoeKT HHPOPMAITIOHHON CHUCTEMBI

8. YrpaBieH#ne mpoeKToM HHPOPMALMOHHON CUCTEMBI

9. KanennapHslii miaH pa3paboTku MH()OPMAIMOHHON CHCTEMBI.

10. [TonsiTre apXUTEKTYpHl UHPOPMALTMOHHOM CUCTEMBI

IloBbIIEHHBIH YPOBEHD

. MeTpuku kauecTBa IpOrpaMMHOT0 00ecTIeUeHUs
. CraHzapTHBIN METO OLICHKM 3HAYEHUI NIOKa3aTeNled KauecTBa
. Yrpasnenue kauectsoM [10
. OnTumu3zanus ¥ peuH>XKMHUPUHT
. ITHHOBaIIIOHHBIE ITPOEKTHI.
. TectupoBanue UHPOPMALIMOHHON CUCTEMBI
. Crannaptuzanus kauecTBa HHHOPMAIIHOHHBIX CUCTEM
. Meronbl obecnieueHus kKauecTBa HHPOPMALIMOHHBIX CUCTEM

9. [lonsiTre TecTUpOBaHUS WHPOPMAITMOHHON CHCTEMBI. TeCTUPOBAaHUE YEPHOTO SIIUKA.
TectupoBanue 6e10r0 KK

10. IHCTpYyMEHTBI TECTUPOBAaHUS HH(OPMALIMOHHBIX CUCTEM

03N LN kA WIN—



4.2 IloaroroBka K NpakTH4YeCKUM padoTam

IIpakTuyeckast padora 1. KonuenryajibHble 1 HH(pOpMALMOHHbIE MO/IEH
WHHOBALlMOHHBIX IPOEKTOB

1. YTo Takoe JKU3HEHHBIN [IUKJI TPOTPAMMHOTIO MPOIYKTa?

2. [laiiTe onpenenenne Moieu )Ku3HeHHoro nukina [10.

3. [IpuBeaute 3Tamnsl pa3pabOTKHU MPOrPAMMHOIO CPECTBA.

4. Kakue stansl BkiItodaeT B ce0s moaens KL I1C cornmacuo 'OCT 19.102-77?

5. Urto BKIIFOYAET B ceOsI 3TAI MPEAPOSKTHOTO HCCIICTIOBAHNUS?

IIpakTnyeckas padora 2. OHTOJIOrHYECKHE MOJAeTH HH(POPMAIIMOHHBIX CHCTEM

1. [lepeuncnure GyHKUMOHATBLHBIE TPEOOBAHUS K IPOrPAaMMHOMY IPOAYKTY.

2. [lepeuncanre 3KCITyaTallMOHHbIE TPeOOBaHUS K IPOTPAMMHOMY IPOIYKTY.

3. [lepeuncnure mpasuiia pa3pabOTKH TEXHUUECKOTO 3aJaHUsl.

4. HazoBuTE OCHOBHBIE pa3fieiibl TEXHUUECKOIO 3aJaHUsl.

5.B KakuX OTHOIIEHHUSAX HAxXOJATCS 3aKa3uuK U pa3pabOTUMK TMpU BbIpabOTKE
TpeOOBaHUH K MPOrPaMMHOMY CPEJICTBY?

IIpakTnyeckas padora 3. OHTOJIOrUs NMPeCTABJICHUS JAHHbIX U 3HAHUH B
WHHOBAIMOHHBIX PelIeHUusIX

1. Mpemnoxkure, KTO OBl MOr y4acTBOBaTh B (OpMHUpOBaHMH TpPeOOBaHUIT ISt
YHHBEPCHTETCKOW CHCTEMBI PErHCTPaluu CTyIeHTOB. OOBSICHUTE, TIOYEMY IOYTH HEU30EKHO,
4T0 TpeOOBaHUs, CPOPMYIMPOBAHHBIE PA3HBIMU JIMLIAMH, OYAyT POTUBOPEUUBEI.

2. Pa3pabatsiBaercs cucrema [IO ans aBToMatuzauuu OWMOIMOTEYHOro Karajora. JTa
cucrema OyneT conxepkaTb HWH(GOPMAIMIO OTHOCHTENIBHO BCEX KHHUI B OMOIHOTEKe U Oynaer
rnosie3Ha OMOTMOTEYHOMY TMepcoHalny, aboHeHTaM W uwrTarelsM. Cucrema 0JDKHA HWMETh
CpeACTBa IMPOCMOTpa Karajora, CpeJICTBa CO3JaHMs 3alpoCcOB U CPEACTBA, MO3BOJISAIOIINE
MOJTE30BATEIISIM PE3ePBUPOBATH KHUTH, HAXOSIINECS B TaHHBII MOMEHT Ha pykax. Onpenenure
OCHOBHBIE OIOPHBIE TOUKH 3PEHUS, KOTOPbIE HEOOXOIUMO YUECTh B CeHU(UKAIIMN CHCTEMBI, U
MOKQKUTE WX B3aMMOOTHOIICHHUS, CIIONIB3YS THarpaMMy HepapXuu TOYEK 3PEHHUS.

3. /lns1 Tpex TOYeK 3peHus, ONpeAEJeHHbIX B cHCTeMe OHOIMOTEeYHOro Karayora,
YKQ)KATE CEPBUCHI M COOTBETCTBYIOILIME JaHHBIE, KOTOPbIE OOECIICYMBAIOTCS STUMH TOYKAMH
3pEHHsI, U COOBITHS, KOTOPBIE YIPABIIAIOT ITUMHU CEPBUCAMHU.

4. KTto pmomxeH mpoBoauTh 0030p TpeboBanuii? Hapucyiite mMoaens mporiecca o0630pa
TpeOOBaHUIl.

5. Bama xomnaHusi HCTIONB3Y€ET CTaHAAPTHBIA METOJl aHanu3a TpeboBaHui. B mpouecce
paboThl Bbl OOHAPYKUIIM, YTO ATOT METOJ HE YUYUTHIBACT COLMANbHBbIE (DAKTOPBI, BasKHBIC IS
CHCTEMBI, KOTOPYIO Bbl aHAIM3HWpyeTe. Bam pyKkoBOOWTENh Nal BaM SICHO IOHSTH, KaKOMY
METO/y aHaJMu3a HyKHO cieqoBath. OOCyUTe, UTO BbI JOJDKHBI JIefIaTh B TAKOW CUTYALHH.

IIpakTuyeckas padora 4. CemaHTHYeCKOe MOJeJIMPOBAHNE JAHHBIX M 3HAHUI B
TeXHOJIOTUSIX 00IbIIHNX JAHHBIX

1. TexHOIOrMM MOCTAHOBKH 3a/1a4¥l POEKTUPOBAHUS NHPOPMALITMOHHON CHCTEMBbI

2. Pa3zpaboTka (hyHKIIMOHAIBHBIX U TEXHOJIOTMYECKHX TpeOOBaHUN K MH()OPMAIIMOHHBIM
CHUCTEMaM.

3. Pa3zpaboTka KOHUENIUH HH(OPMAIIMOHHON CUCTEMBI.

4. Monens nHGOPMAIIMOHHON CUCTEMBI.

5. Pa3zpaboTka TEXHUUECKOT0 3aJJaHHsI Ha POEKTHPOBAaHUE HH(OPMAILIMOHHON CUCTEMBI.

IIpakTnyeckas padora 5. UndpacTpykTypa NpoeKTHPOBAHUS HHHOBAIIMOHHBIX
WHKEHEPHBIX pelIeHn

1. JlaiiTe onpeneneHne NOHATHIO «BAPUAHT MCIIOJIb30BaHUSY.

2. Kakue TuIsl cBsI3U MOTYT IPUCYTCTBOBATh HA JUarpaMMe BapUaHTOB MCIIOJIb30BaHMsI?

3. [aiiTe onpeneneHne MOHITHIO «JICUCTBYIOIIEE JTUII0Y.

4. Kakue TUIbI COOOIIEHHI MOTYT IPUCYTCTBOBATh Ha JMarpaMMax B3auMojieicTBus?



5. laiite onpezeneHue MOHATHIO KIIACC, 0OBEKT Kilacca.
6. KeM u a5 yero MoxeT ObITh UCIIOJIB30BaHA IUarpaMMa pa3MelieHus?

IIpakTnyeckas padora 6. UHcTpyMeHTaIbHOE 00ecniedeHHe OHTOJIOrHYeCKOro
MO/1eJINPOBaHUSI HH(POPMALIMOHHBIX CHCTEM
1. VmpasneHue nporpaMMHBIM POEKTOM.
2. IIpouecc muianuposanus cozganus 110.
. KoHTpOsIbHBIE OTMETKH ATAIIOB padoT.
. lmarpamMmsl IPOLIECCOB U BPEMEHHBIE IUArPaMMBI.
. BpeMeHHBIE U ceTeBble 1UarpaMMal.
. Pactipenienienue ncnosHuTENEN 10 3TaniamMm
. Tunel prucKOB, KOTOpbIE MOTYT OKa3aTh BIMSHUE HA JAHHBIA IPOEKT
. Cxema nporiecca ynpasieHusl pUCKaMH
. Pe3ynpTarel aHanus3a puckoB
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IIpakTnyeckas padora 7. Texnosorun RDF u OWL

1. YnpasneHue puckamu npy MPOSKTUPOBAHUU MPOTPAMMHOTO MPOIYKTA.
2. ITporecc ynpaBiaeHUs] pUCKAMHU.

. KoHTpOsbHBIE OTMETKH ATAIIOB pabdoT.

. JlnarpaMmBbl IPOLIECCOB U BPEMEHHBIE TUArpaMMBI.

. BpemeHHbIe U ceTeBble 1UarpaMMsl.

. Pactipeienenue ncnoqHATENEH MO 3Tanam

. TUIBI PUCKOB, KOTOPBIE MOTYT OKa3aTh BIMSHUE HAa JTAHHBIA IPOEKT

. Cxema nporiecca ynpasiaeHHUs pUCKaMU

. Pe3ynibrarel aHanusa puckoB

O 03O N b~ W

IIpakTnyeckas padora 8. [IppumMeHeHne OHTOJIOTMYECKUX Mo/IeJIeid HHHOBAIMOHHBIX
NPOIYKTOB
. TpaaumoHHbIE METOAMKH YIIPABICHUS TPOEKTAMHU.
. Waterfall. YrpaBnenue kpuruyeckoit rienpto npoekra (CCPM).
. Meron kputudeckoro nytu (CPM).
. PMI/PMBOK wmertoa.
. 'mbxas meroponorus ynpasieHus [T-npoexkramu.
. MeTonuky 1o ynpaBlieHUIO U3MEHEHUSIMHU:
. Merononorus moaenupoBanus coosrtuii (ECM).
. DKCTpeMasbHOE yIpaBieHue poekramu (XPM).
9. [IporneccHo-opueHTHpOBaHHBbIE MeTOAMKHU: Lean, Six Sigma, Lean Six Sigma.
10. [IpoueccHo-opueHTrupoBanHas PM.
11. T'u6puansie mogxoasl. PRINCE2, PRiSM, Benefits Realization (BRM).
12. Beictpas pa3zpabotka npuioxenuit (RAD).

0NN KW~

4.3 I1oaAroTOBKA K BHINOJHEHHIO CAMOCTOATEIbHON PadoThl

JU71st BBITTOJTHEHUSI CAMOCTOSTEIIEHON PabOTHI ClIeyeT U3YyUUTh TEOPETUUECKUN MaTepual.
5. TEOPETUYECKHUM MATEPHAT
METO/JIbI U CPEJICTBA IPOEKTHOM AEATEJBHOCTHU B COEPE IT

[IpobGnemMbl, KOTOpBIE TPUXOIUTCS peIaTh CIHENUaTucTaM B TIPOILECCE CO3TaHM
IpPOrpaMMHOTO OOecreyeHus, O4eHb CIOXHBI. [Ipupomga STUX mnpoOiieM He Bceraa sCHa,
0COOCHHO eclii pa3pabaTbiBaeMasi IporpaMMHasi CHCTeMa HWHHOBallMOHHas. B wacTHOCTH,
TPYIHO YETKO OMNUCATh TE€ MACHCTBHUSA, KOTOpbIE JOJDKHA BBINOJIHATH cucteMa. OnucaHue
(OYHKIIMOHABHBIX BO3MOXXHOCTEH M OTPaHMYCHUN, HAKJIAJIbIBAEMBIX HAa CHUCTEMY, Ha3bIBACTCS



TpeOOBaHUSAMH K 3TOW CHUCTEME, a caM Iporecc (OPMUPOBAHUS, aHATN3A, TOKYMEHTUPOBAHUS U
MIPOBEPKHU ATHX (PYHKIMOHATBHBIX BO3MOKHOCTEH U OTpaHUYEHUI — pa3paboTKoi TpeGoBaHUIA.

TpeboBanus Moapa3ENAOTCA HA TMOJIb30BATENbCKUE M CUCTeMHBbIE. [lob30oBaTenbCKue
TpeOOBaHUS — OSTO ONHCAHHWE HAa ECTECTBEHHOM s3blKe (IUIIOC TOSACHSAIOIINE HUarpaMMbl)
(yHKIMH, BBIMOTHSAEMBIX CHUCTEMOM, W OrpaHUYEHUH, HakiaJapiBaeMblx Ha He€. CHcTeMHbIE
TpeOOBaHUS — 3TO ONHCAHUE OCOOEHHOCTEH CUCTEMBbI (ApXUTEKTypa CUCTEMbI, TpeOOBaHMS K
napameTpam 0O00pyAOBaHUS U T.1.), HEOOXOAUMBIX A 3 (PeKTUBHON peanu3anuu TpeOoBaHHMA
MOJIb30BATEII.

Paszpaborka TpedoBannii

PazpaboTtka TpeboBaHUN — 5TO TPOIECC, BKIFOYAIONUNA MEPONPUITHS, HEOOXOIUMBIE
JUIS  CO3JaHMsl W YTBEPXKAEHHUS JOKYMEHTa, COAEp)Kallero Ccrenu(uKanuo CHCTEMHBIX
TpeOoBaHuil. Pa3nuuaioT yeTblpe OCHOBHBIX 3Tara mpolecca pa3padoTku TpeOoBaHM:

aHaJIU3 TEXHUYECKOW OCYIECTBUMOCTH CO3/1aHUS CUCTEMBI,

dbopmupoBaHUE U aHAIN3 TPeOOBaHUH,

cneuuduupoBaHue TpeOOBAHUH U CO3/ITaHHE COOTBETCTBYIOIIEH TOKYMEHTAlNH,

aTTecTalus dTUX TpeOOBaHUM.

Ha pucynke 1.1 mnoka3aHbl B3auMOCBSI3M MEXIy OJTHUMH OTallaMd M PE3yJbTaThl,
COIPOBOXKAAIOIINE KAXKIBIN ATl Mpoliecca pa3padOTKH CUCTEMHBIX TPEOOBAHUM.

AHanuz
OCYLECTBMMOCTH
DopMupoBaHie
W aHanus
TpeboeaHuit
- CneundrumpoaHue
TpeboeaHumi
QOrtyuer 06
OCYLEeCTBUMOCTH i
CO30aHUA CUCTEMBI v TTECTAUNA
TpebosaHui
Mopenw cucTemsl
L 4
Monk3oBaTensckue
A CUCTEMHbBIE
TpeGosaHua
4

AokymeHTayuma co
cneywdpmraywen
TpeBosaHuA

Yy

Pucynoxk 1.1 Tlpouecc pazpaboTku TpeOGoBaHMIA

Ho mockonpKy B mporecce pa3padOTKH CHCTEMBI B CHIIy Pa3sHOOOpPA3HBIX MPUYHMH
TpeOOBaHUS MOTYT MEHATHCS, YNpaBleHUE TpPeOOBaHUSAMM, T.. MpPOLECC YIPaBICHUS
U3MEHEHUSMH CHUCTEMHBIX TpeOOBaHUH, SBIAETCS HEOOXOAWMOW COCTaBHOM  4YacThIO
NEeSITeIbHOCTH 0 UX pa3paboTKe.

@opMHpPOBaHHe M AHATU3 TPeOOBAHMIA

Crenyromum 3TanoM Impouecca pa3paOoTKu TpeOOBaHUH sBieTCS (OPMHUPOBAHUE
(ompenencHue) U aHATU3 TPEOOBAHMIA.

O06o0menHass Mozenb mporecca (GpopMUpoBaHMS M aHalW3a TpeOOBaHMH IOKa3aHa Ha
pucynke 1.2. Kaxnas opraHusanusi HUCHOJIb3YeT COOCTBEHHBIM BapuUaHT JTOM MOJENH,
3aBUCALIMA OT “MECTHBIX (DaKTOpPOB™”: oOMmbITa PAaOOTHl KOJJIEKTHBA pa3pabOTYMKOB, THIIA
pa3pabaTbIBaEMON CUCTEMBI, UCIIOIb3YEMBIX CTAHAAPTOB U T.1.



Havano
npoyecca

Creyvdmunposatue
> TpeGOBaHMﬁ
Mpoeepka

5 Tpebosanuit L

2713 NpeAMETHOI f | Onpegeneste NokyMeHTauua

obnacTi | | npuopureros CHCTEMHBIX
TpeGoBaHuit

Pazpeluerue
MPOTUBOPEYMHA

Cbop Tpeboeanui

Knaccudmrauua

TpeboBanuit
Pucynok 1.2 Tlpouecc ¢popmMupoBaHus 1 aHaIn3a TPeOOBAHUIA

ITponecc popmupoBanus 1 aHanu3a TpeOOBAHUI IPOXOJUT YEPE3 PsAJ] ITAIOB.

1. Ananu3 npeaMeTHOW 00MacTH. AHAIUTHKHU JTOJDKHBI M3YYHUTh HPEAMETHYIO 00JacTh,
rze OyeT 3KCITyaTHPOBATHCS CHCTEMA.

2. C6op TpeOoBaHUi. DTO TMpoOIECC B3aUMOJEHCTBUA C JHIAMHU, (HOPMUPYIOIIUMU
TpeboBaHus. Bo BpeMs 3TOro npouecca npoaosKaeTcs aHajaIu3 IpeaAMETHON 00J1acTH.

3. Knaccudukanus tpeboBanuit. Ha stom stame OechopmeHHbIi HabOp TpeGoBaHUit
npeoOpa3yeTcst B JOTMUYECKHU CBSI3aHHbIE IPYMIbI TPeOOBAHUH.

4. Pazpemienne mnportuBopeunii. bes comueHus, TpeOOBaHMSA MHOTOYMCIICHHBIX JIHILI,
3aHATBIX B Ipouecce (GOpMHUpPOBaHUS TpeOoBaHMM, OyayT mportuBopeuuBbiMU. Ha 3ToM sTame
OIIPEACIAIOTCA U PA3PELIAOTCs IPOTUBOPEUHS PA3IMYHOIO POa.

5. Haznauenne npuoputeToB. B m060m Habope TpeboBaHMil 0JlHM M3 HUX OyayT Ooiee
BaXHbI, yeM Jpyrue. Ha 3Tom s3Tame coBMecTHO ¢ nuuamu, (HOpPMUPYIOIIMMHU TpeOOBaHMS,
omnpezeNsaoTcs Hanbosee BakHble TPeOOBaHUSI.

6. [IpoBepka  TpebOomanuwii. Ha  sTomM  sTame  ompexpenseTcss WX  MOJHOTA,
MOCJIEZIOBATEIbHOCTh U HEMPOTUBOPEUYHUBOCTD.

ITponiecc popmupoBanus u aHanu3a TpeOOBaHUN IUKIMYECKUM, ¢ 00paTHON CBSA3BIO OT
OJIHOTO 3Tana K apyromy. Lluki HaunMHaeTcs ¢ aHauu3a MpeIMETHOW 00JacTH U 3aKaHUYMBAETCS
npoBepkoil TpeGoBanuii. Ilonumanue TpeOOBaHUI NpeIMETHON O0JIACTH YBEJIWYMBAETCS B
Ka)KJIOM LIMKJIE Tipo1iecca (popMUpoBaHUS TPEOOBAHU.

PaccmMoTpuM TpM OCHOBHBIX MOAX0/Aa K (OPMHUPOBAaHUIO TpeOOBaHUN: METON,
OCHOBaHHBIM Ha MHOKECTBE OMOPHBIX TOUEK 3PEHUs, CLIEHapUH U STHOrpapUUecKuil METO/I.

OnopHble TOYKH 3peHHs

[lonxon ¢ UWCHONB30BaHMEM pA3IUYHBIX OMOPHBIX TOYEK 3peHUs K pa3paboTke
TpeOOBaHUI MPU3HAET pa3INyHble (OMOPHBIE) TOUKHM 3pEHUS Ha MpOOJIEeMy U UCIONb3YyeT UX B
KauecTBE OCHOBBI IIOCTPOEHUSI U OpraHU3alluu Kak mpouecca GopMUpOBaHUs TpeOOBaHUH, TaK U
HETOCPEICTBEHHO CaMHUX TPEOOBaHHI.

Pa3znuynble MeTO/IbI IpeIaraloT pa3Hble TPAKTOBKH BhIpakeHUs "Touka 3peHus". Touku
3pEHHsI MOKHO TPAKTOBATh CIIEAYIOLIIUM 00pa3oM.

1. Kak uctouyHuk uH(OpMalMM O CHCTEMHBIX JaHHBIX. B 3TOM cioyuyae Ha OCHOBe
ONOPHBIX TOYEK 3PEHUS CTPOUTCA MOJENb CO3JaHMs U UCIOJIb30BAaHUS JaHHBIX B cucTreMe. B
npouecce GopMUpoBaHus TpeOOBaHUI OTOMPAIOTCS BCE TaKUE TOUYKHU 3peHMs ( U HAa UX OCHOBE
OTIpeNIeNIAI0TCS JaHHBIE), KOTOpbIe OyAyT CO3JaHbl MM MCIOJIb30BaHbI MPU pabOTe CUCTEMBI, a
TaKKe CrocoObl 00PaOOTKHU ITHX JaHHBIX.

2. Kak ctpykTypa npeacraBiieHui. B 3ToM cilydae TOUKH 3p€HUsl pacCMaTPUBAIOTCS Kak
ocobasi yacThb MoJenu cuctembl. Hampumep, Ha OCHOBE pAa3IMYHBIX TOYEK 3PEHHUS MOTYT
pa3pabaThIBaThbCs MOJIENH "CYITHOCTH-CBA3b'', MO/IEIM KOHEUHOIO aBTOMATa U T.[.



3. Kak mnomydarenu CHCTEMHBIX CEpBUCOB. B 3TOM cilyuyae TOUYKM 3pEHHUS SBISIOTCS
BHEIIHUMH (OTHOCUTENIbHO CHUCTEMBbI) MOJydYaTeNsIMH CHUCTEMHBIX CEpPBUCOB. TOUKHM 3peHUus
IIOMOTAIOT ONPEICTUTh JaHHbIe, HEOOXOIUMBIE JUIS BBIMOJIHEHHUS] CUCTEMHBIX CEPBUCOB WM MX
yIpaBiIeHUS.

Haubonee 3¢(hekTHBHBIM MOAXOIOM K aHAJTU3y TaKUX CHCTEM SIBJIIETCS UCIOJIb30BAHUE
BHEIIHMX  OMNOpHBIX Touyek 3peHus. Ha ocHoBe »TOro moxaxona  pa3paboTaH
metox VORD (Viewpoint-Oriented Requirements Definition — ompenenenue TpeboBaHuil Ha
OCHOBE TOYEK 3peHus) s QopMupoBaHus W aHanmm3a TpeOoBaHWi. (OCHOBHBIE JTarlbl
Merona VORD mnoka3zanbl Ha pucyHke 1.3.

1. UnenTnduKanmms  TOYEK  3pEHHs, IONyYalONIMX  CHCTEMHBIE  CEpBUCHI, U
UICHTU(HKAIMS CEPBUCOB, COOTBETCTBYIOIUX KaX /101 TOUKE 3pEHHUSI.

2. CTpyKTypuUpOBaHHE TOYEK 3pEHHUS] — CO3JIaHUE HEpPapXUU CTPYIIHUPOBAHHBIX TOUYEK
3peHus. OOIeCUCTEMHbIE CEPBUCHI MPEIOCTABIAIOTCS 0oJjiee BBICOKMM YPOBHSIM HEpapXuu U
HaCJIeIyIOTCSl TOYKaMU 3PEHMSI HU3ILErO YPOBHSI.

3. JIOKyMEHTHpOBaHUE OMNOPHBIX TOYEK 3PEHHUs, KOTOpPOE 3aKII0YaeTcsi B TOYHOM
OTMCaHWH UICHTU(PHUIIMPOBAHHBIX TOUEK 3PCHHUS U CEPBHCOB.

4. OToOpakeHUue CHUCTEMbl TOUYEK 3PEHHUs, KOTOpas IMOKa3blBA€T CUCTEMHbIE OOBEKTHI,
orpeziesieHHbIE HA OCHOBE MH(QOPMAIINH, 3aKII0UEHHON B ONOPHBIX TOYKAX 3PEHUS.

Orofipaxesme
CHCTEME TOYEK J_Deﬂ.idﬂ

Dokymenmipoaatmue’y
TOMEK 3PEHA
. e

Pucynok 1.3 Merox VORD

[Ipumep. PaccmoTpum ucnonb3zoBanue metona VORD Ha mepBbIX Tpex IIarax aHajiusa
TpeOOBaHMIT AJII CHCTEMBI CHCTEMBI MOJICPKKH 3aKa3a U y4eTa TOBapOB B OakaseitHoii 1aBke. B
OakaneiHo# JaBKe JJIsl KaXI0TO ToBapa (GUKCUPYETCS MECTO XpaHEeHHUs (OIpeleseHHast MOJKa),
KOJIMYECTBO TOBapa M €ro moctaBmuK. CUCTEMa MOACP)KKHM 3aKa3a W ydeTa TOBApOB JIOJDKHA
obOecrieunBath JAo00aBieHHEe WHPOPMAIMM O HOBOM TOBape, HW3MEHEHHE WIW YyIalleHue
nHpopManuu 00 UWMEIIEeMcs ToBape, XpaHeHue (mo0aBieHWE, W3MEHEHUE W YIAJIICHHE)
uHGOpMAIlMU O TOCTABIIMKAX, BKJIIOYAIOIIEH B ceOsl Ha3BaHUE (QUPMBI, €e ajJpec U TeledoH.
[Tpu moMou cucTEMBbI COCTABIIAOTCS 3aKa3bl MOcTaBIIMKaM. KaxkIb1i 3aKa3 MOXKET COAEPKATh
HECKOJIbKO MO3ULIMM, B KaXA0W MO3UIIMH YKa3bIBAIOTCSI HAMMEHOBAHUE TOBapa U €ro KOJIMYECTBO
B 3aKkaze. CucreMa 1o TpeOoBaHMIO MOJIB30BaTENsI (POPMUPYET U BbIIAET HA MEYaTh CIACAYIONLYIO
CIPaBOYHYIO UH(OPMALIHIO:

CITHCOK BCEX TOBAPOB;

CIIMCOK TOBAapOB, UMEIOLIUXCS B HATUYHH;

CITMCOK TOBApOB, KOJIMYECTBO KOTOPHIX HEOOXOIUMO MOTIOTHUTH;

CIIMCOK TOBApOB, MOCTABIIEMbIX JTAHHBIM [TOCTABLUIUKOM.

[lepBeiM miarom B (opmMupoBaHUU TpeOOBAaHUMN SBISETCA WACHTH(UKAIMS OMOPHBIX
Touek 3peHus. Bo Bcex meTonax popmupoBaHus TpeOOBaHUN, OCHOBAaHHBIX HA HCIOJIB30BAHUU
TOYEK 3pEHUs, HadaibHas WACHTHU(UKAIMSA SBIsETCS HauOosiee TpyaHOW 3amadeid. OguH U3
MOJIXOJ0B K MCHTU(UKAIMN TOYEK 3PEHHS] — METO] "MO3roBOW aTaku', KOTJa ONpeaestoTCs
MOTCHI[HAIbHBIC CUCTEMHBIE CEPBHCHI M OpraHU3aIlii, B3aWMOJICHCTBYIOIIME C CHCTEMOM.
OpranusyeTrcst BCTpeda JIHI, Y4YacTBYIOIIMX B (OPMUPOBAHWU TpPEOOBAHUN, KOTOpPHIE
MpeiaraloT CBOM TOYKH 3pEHHUsA. DTH TOYKHU 3PEHHS TPEICTABIAIOTCS B BHJE TUATPAMMBI,
COCTOSIIIEH U3 psAlla KPYTrOBBIX 00JacTel, 0TOOpaxarolnuX BO3MOXKHBIE TOUKU 3peHus (puc. 4).
Bo Bpems "M03roBoii ataku" HE00X0AMMO UAECHTU(DUIMPOBATH MOTEHIMATBHBIE OMOPHBIE TOYKU
3peHusi, CHUCTEeMHBIE CEPBHUCHI, BXOJHBIC JlaHHBIe, He(YHKIHOHAIbHbIE TpPEOOBAHUS,
YIPABJISIONNE COOBITUS U UCKITFOUUTETLHBIE CUTYaIIUH.



Crenyromeil cranueil npomecca (opMupoBaHus TpeOOBaHMI OyaeT HICHTU(UKAIUSL
OTIOPHBIX TOYEK 3peHusi (Ha pucyHke 1.4 moka3aHbl B BHJIEC TEMHBIX KPYTOBBIX OOJNacTeil) u
cepBUCOB (TIOKa3aHbl B BHJIE 3aTCHEHHBIX obOnactei). CepBUCH JOJKHBI COOTBETCTBOBATH
OTOPHBIM TOYKaM 3peHus. Ho Moryt OBITh CEpBHCHI, KOTOpPhIE HE IIOCTaBJICHBI UM B
COOTBETCTBHE. DTO 03HAYAET, YTO Ha HAYAJIBbHOM 3Tare "MO3roBOil aTaku'" HEKOTOpPbIE OMOpPHBIE
TOUYKH 3peHusl He ObUIN UACHTU(DULIPOBAHBI.

B
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Pucynok 1.4 JIluarpamma uaeHTU(PHUKAIIN TOUEK 3PEHUS

1.1

IIOKa3aHO

pacripeziejicHue

CEpBHCOB

JJIA

uAeHTU(GUIUPOBAHHBIX HA pUCyHKe 1.4 Toyek 3peHus. OAMH U TOT K€ CEPBUC
COOTHECEH C HECKOJIbKMMU TOYKAMH 3PEHUSI.

Tabmuma 1.1 - CepBHUCHI, COOTHECEHHBIE C TOUKAMHU 3PEHUS
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Ileuatn
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JaHHBIX

WNndopmanus, usBiedeHHass U3 TOYEK 3pEHUs, UCMOJIb3YeTCsl NJs 3amoyiHeHus (hopm
11abJI0HOB TOYEK 3PEHHMS W OpPraHM3AIMHM TOYEK 3pPEHUS B HEPApPXUI0 HACIEIOBaHUS. IJTO
MO3BOJIIET YBUJETH OOIIME TOUKH 3PEHHS U MOBTOPHO MCIOIB30BaTh HH(OPMALIMIO B HepapXUU
HacnenoBaHus. CepBHCHI, JaHHbIE U YIIpaBIsioNIas HH(POPMAIHM HACIEAYIOTCS MOAMHOKECTBOM
Touek 3peHus. Ha pucynke 1.5 mokazaHa 4acTb HEpApXUU TOYEK 3PEHUS I CHUCTEMBI
MOJJIEPKKHU 3aKa3a U ydeTa TOBApOB.

Bce Touru 3peHun

NOCTaBLUHK COTPYOHHKEH ‘ ENWEeHTHI ‘ TOBApD
HOHCYNbTaHT aAMHHHCTRATO noxynaTeno MocToRHHBIM

nokynaTtenc

Pucynok 1.5 Hepapxus Touek 3peHust

ATtTecTanus TpedOOBaHMH

ATTectansi  JIOJDKHAa — IPOJEMOHCTPUPOBATb, 4YTO TpeOOBaHHA  JCHCTBUTEIHHO
OIPENIENIAIOT Ty CUCTEMY, KOTOPYIO XOUEeT MMETh 3aKa3zuuk. [IpoBepka TpeOoBaHMI BaXkHA, Tak
Kak omMOKM B crierdukanuy TpeOOBaHUN MOTYT MPUBECTH K MEPEJIENIKe CHCTEMbl U OOJIbIINM
3aTparaM, eciii OyayT OOHapy>KeHbl BO BpeMs Mpolecca pa3pabOTKH CHCTEMbI WJIH IOCIIEC
BBEJICHHA €€ B dKCIUTyaTaruio. CTOMMOCTh BHECEHUS B CHCTEMY M3MEHEHUH, HEOOXOIMMBIX IS
YCTpaHEHHs OMMUOOK B TpeOOBaHMSIX, HAMHOIO BBIIIE, YEM HCIpaBICHUE OIIHMOOK
MPOEKTUPOBAHUSA WINM KoIupoBaHMsA. llpmunHa B TOM, 4TO HM3MEHEHHE TpPeOOBaHUI OOBIYHO
BJI€YET 32 cOOOM 3HAYMTENIbHbIE U3MEHEHHs B CUCTEME, [10CJIE BHECEHUS! KOTOPBIX OHA JIOJDKHA
IIPOMTH MOBTOPHOE TECTUPOBAHHUE.

Bo Bpems npornecca aTTecTaliuy JA0JKHBI ObITh BBIIOJIHEHbI Pa3IMuHbIe TUIIBI POBEPOK
TpeGoBaHUIA.

1. IIpoBepka mpaBmwibHOCTH TpeOoBaHUM. [lonp30BaTEIF MOKET CUMTATh, YTO CHCTEMa
HeoOXonuMa Il BBIIIOJHEHUS HEKOTOPBIX OIpeneseHHbIX (yHKuuid. OJHAaKo IanbHenIne
Pa3MBbIIIJIEHUS] U aHAJIM3 MOTYT MPHUBECTH K HEOOXOAMMOCTH BBEACHUS JOIMOJHUTENbHBIX WIH
HOBBIX (yHKuMH. CHcTeMBl NpeAHAa3HAYEHBbl Ui Pa3HBIX I0JIb30BaTeNlell ¢ pa3IUuHBIMU
MOTPEOHOCTSAMHU, W TOATOMY Ha0Op TpeboBaHWW OyneT MPeACTaBIATh COOOW HEKOTOPBIN
KOMIIPOMUCC MEX/1y TpeOOBaHUSMU MOJIb30BaTENIEH CUCTEMBI.

2. [IpoBepka Ha HempoTHBOpeuUBOCTh. Cnenudukanus TpeOoBaHUM He JOJKHA
colepkaTb IPOTUBOpeYMid. OTO 03HAYaeT, YTO B TpeOOBaHMAX HE JOIDKHO OBITh
MPOTUBOpEYAIIUX JPYr APYTrY OTPAaHWYEHUN WIM pa3JIMYHbIX ONUCAHWUN OJHOW M TOW Ke
CHUCTEMHOHU (pYHKLIUH.

3. [IpoBepka Ha mosHOTY. Crnienudukaius TpeOOBaHHUI TOJDKHA COAEpKaTh TpeOOBaHMSI,
KOTOpbIE ONPEAETSAIOT BCe CUCTEMHBbIE (YHKLIUU U OTPAHUYEHUS, HaJaraeMble Ha CUCTEMY.

4. IlpoBepka Ha BBINOJHUMOCTb. Ha OCHOBE 3HAaHMS CyIIECTBYIOIIMX TEXHOJIOIMI
TpeOOBaHUS JOJDKHBI ObITH NMPOBEPEHBI HA BO3MOXKHOCTh HX PEATBbHOTO BBINOJHEHHS. 37ech
TaK)Ke MPOBEPSIIOTCS BO3MOKHOCTU (DMHAHCUPOBaHUSA U TpaduK pa3pabOTKU CUCTEMBI.



CymiecTByeT psJ METOJOB aTTECTallMd TPeOOBAaHUM, KOTOpPhIE MOXKHO HCIIOJIb30BATh
COBMECTHO WJIN KaXbli B OTJEIBHOCTH.

1. O630p TpeboBanuii. TpeGOBaHUS CUCTEMHO aHATU3UPYIOTCS PELIEH3EHTaMH.

2. IIporotunupoBanue. Ha 3TOM 3Tane npoTOTUI CUCTEMBI JEMOHCTPUPYETCS] KOHEUYHBIM
HOJIB30BATENSIM M 3aKa3zyuky. OHM MOTYT 3KCIEPUMEHTHUPOBATh C 3TUM HPOTOTHIIOM, YTOOBI
yOeIUThCs, YTO OH OTBEYAET UX MOTPEOHOCTSM.

3. 'enepamnust TecTOBBIX clieHapueB. B umpeane TpeOoBaHMS JOMKHBI OBITH TaKUMH,
yTOOBl MX pealu3alli0 MOXHO ObUIO mpoTecTHpoBaTh. Eciau TecTbl g TpeboBaHUM
pa3pabaTbIBalOTCSl KaKk 4acTh Ipoliecca aTTeCTallud, TO YacTO 3TO IO3BOJISET OOHAPYKUThH
npobiemsl B crneundukanuu. Ecam Takue TeCThl CIOKHO WJIM HEBO3MOXHO pa3paboTraTh, TO
OOBIYHO 3TO O3HAYaeT, YTO TPEOOBAaHUS TPYIHO BBINOJHUTH M IO3TOMY HEOOXOJMMO HX
MIEPECMOTPETb.

4. ABTOMaTU3UPOBAaHHBIN aHaJIN3 HenpoTuBopeunBocTU. Ecin TpeOoBaHUs
MpPEe/CTaBICHbl B BHJE CTPYKTYPHBIX WM (OpPMaNbHBIX CHCTEMHBIX MOJENEH, MOXKHO
UCIIONB30BaTh HMHCTpyMeHTanbHble CASE-cpencTtBa i1 NPOBEPKM  HENPOTUBOPEYMBOCTHU
Mojenei. [l aBToMaTHU3MpOBaHHOM MPOBEPKU HENPOTUBOPEUMBOCTH HEOOXOIUMO MOCTPOUTH
06a3y maHHBIX TpeOOBaHMI W 3aTeM IPOBEPUTh Bce TpeOOBaHHS B O3ToW 0a3e JaHHBIX.
AHanuzaTop TpeOOBaHUN TOTOBUT OTYET 000 BCeX OOHAPYKEHHBIX MPOTUBOPEUUSIX.

[Tonp3oBaTenbCeKke U CUCTEMHbIE TPeOOBaHUS

Ha ocHoBanuu nosryueHHBIX MOJENEN CTPOATCS MOJIb30BaTEIbCKUE TPeOOBaHMs, T.€. KaK
ObUIO CKa3aHO B HayaJie ONMKUCAHNE HAa €CTECTBEHHOM S3bIKE (DYHKIIMH, BHIIOIHIEMbIX CUCTEMOMH,
Y OTPaHUYECHUH, HAKJIAAbIBAEMBIX Ha HEE.

ITonp3oBarenbckue TpeOOBaHUS OJDKHBI ONKCHIBATH BHEIIHEE MOBEJCHHE CHCTEMBI,
OCHOBHbIE (DYHKIIMH U CEPBUCHI IIPEJOCTABISIEMbIE CUCTEMOM, €€ He()yHKIIMOHAJIbHbIE CBOWCTBA.
Heo6x0a1M0 BBIICIUTH OMOPHBIE TOYKU 3pEHHS U CIPYNIIUPOBATh TPEOOBAHUS B COOTBETCTBUU
¢ Humi. [lonb3oBarenbckue TpeOOBaHUS MOKHO ODOPMUTDH KaK IPOCTHIM MEPEUNCICHUEM, TaK U
UCIIOJIb3YSl HOTALMIO BApUAHTOB UCIIOJIb30BaHUS.

Jlanee cocTaBistOTCS CUCTEMHbIE TpeOoBaHN. OHU BKIIIOYAIOT B Ce0s:

1. TpeboBaHus K apXUTEeKType cucTeMbl. Hanpumep, unciao u pa3MelieHne XpaHwinil 1
CEpPBEPOB MPHIIOKEHHIA.

2. TpeboBanust Kk mapameTrpaMm oOopynoBaHus. Hampumep, uacToTa MpoLECCOPOB
CEpBEPOB U KIIMEHTOB, 00BbEM XpaHWIUII, pa3Mep ONEPaTUBHOM M BUIEO MaMATH, MPOITyCKHAs
CHOCOOHOCTh KaHaja U T.1.

3. TpeboBanust k mnapaMmerpam cuctembl. Hampumep, Bpemsi OTKJIMKa Ha JIeHCTBUE
[OJIb30BATENsl, MAaKCUMaJIbHBIH pa3Mmep nepeaaBaeMoro (aiinga, MakcCUMallbHasi CKOpPOCTh
nepesayy JaHHbIX, MAKCUMaJIbHOE YUCIJIO OJJHOBPEMEHHO paboTaloIMX OJIb30BaTEeNE! U T.1I.

4. TpeboBaHUs K IPOrpaMMHOMY UHTepdeiicy.

5. TpeboBanusi Kk  CcTpykrype  cucrembl.  Hampumep,  MacmrabupyemocTb,
pacnpeneséHHOCTb, MOYJIBHOCTb, OTKPBITOCTD.

MacmTabupyeMoCTh — BO3MOXKHOCTh pPAacCHpOCTPAaHEHUSI CHUCTEMBl Ha OOJbIIOE
KOJINYECTBO MAIlUH, HE MPHUBOJAMIAS K MOoTepe paboTocrnocoOHOCTH U 3(deKTHBHOCTH, NpU
9TOM CIHOCOOHOCTh CHCTEMBI HapallMBaTb CBOIO MOIIHOCTb JOJIKHA ONPENENSITHCS TOJIBKO
MOIIHOCTBIO COOTBETCTBYIOIIETO alapaTHOro0 00eCneueHusl.

pacIpeeNeHHOCTh - CHUCTEMa JIOJDKHA IOJAJIEPKUBATH pacHpe/ieI€HHOE XpaHEHUe
JAHHbIX.

MOJ1yJIbHOCTb - CUCTEMA JIOJKHA COCTOSITh M3 OTIENbHBIX MOJYJIEH, MHTErPUPOBAHHBIX
MEXy COOOH.

OTKPBITOCTh - HAJMYUE OTKPHITBIX HMHTEP(EHCOB s BO3MOXKHOW JOPAaOOTKH U
UHTETPaLMH C APYTUMHU CUCTEMAMH.

6. TpeboBaHMs IO B3aUMOJIEHCTBUIO M MHTETPALMU C IpyrumMu cuctemamu. Hampumep,
UCIIOJIb30BaHUe O0OmIeil 0a3bl JaHHBIX, BO3MOXHOCTb IIOJIy4E€HHUS JaHHBIX M3 0a3 JaHHBIX
OIPENICIIEHHBIX CUCTEM H T.J.



TexHuueckoe 3ajaHue

Texaudeckoe 3amaHue MPEACTABISIET COOOM JOKYMEHT, B KOTOPOM C(HOpMYJIHpPOBAHBI
OCHOBHBIE 1I€TTH pa3paboTKH, TpeOOBaHMS K MPOTPAMMHOMY HPOAYKTY, OIMpEIeTeHbl CPOKU U
3Tanbl pazpaboTKU U PETIAMEHTHPOBAH MPOIIECC MPUEMO-CAATOUHBIX UCTIBITAHUNA. B pazpaboTke
TEXHUYECKOTO 3a/JaHUsl Y4YaCTBYIOT KakK IPEACTABUTEIM 3aKa3uhKa, TaK W NPEIACTABUTEIHN
WCTIONMHUTENSI. B OCHOBE 3TOro JOKYMEHTa JIeKaT MCXOJHBIE TPeOOBaHMs 3aKa3uWKa, aHAIU3
MEPEIOBbIX JTOCTMKEHUM TEXHHUKH, PE3YJbTaThl BBIMOJHEHUS HAy4YHO-HCCIEN0BATEIBCKUX
paboT, NpeANPOEKTHBIX UCCIEA0BaHNMN, HAYYHOT'O IPOrHO3UPOBAHMS U T. II.

ITopsiiok pa3padoTKU TEXHUYECKOI0 3a1aHUS

Pa3paboTka TeXHMYECKOTO 3aJaHMs BBIMIOJIHSAETCS B CIEAYIOLIEH MOCIeI0BATEIbHOCTH.
[Ipexxne Bcero ycTaHaBIMBAIOT HAOOpP BBIMOJNHSAEMBIX (YHKIUH, a Takke IMepeueHb H
XapaKTePUCTHKH HWCXOJHBIX JaHHBIX. 3aTeM ONpEeACsIIOT TIepedeHb pe3yJbTaToB, UX
XapaKTEPUCTHKH U CIIOCOOBI PECTABICHHUS.

Jlanee yTouHSIOT cpeAy (PYHKIIMOHUPOBAHUS MPOTPAMMHOT0 00eCIeYeHUs: KOHKPETHYIO
KOMIUIEKTAllMI0O M MapaMeTpbl TEXHUUYECKUX CPEACTB, BEPCHIO HCIOJIb3YEeMOW ONeparmOHHON
CHUCTEMBI W, BO3MOXHO, BEpCHH H TMapaMeTphl JPYroro YCTaHOBJICHHOTO IPOTPAaMMHOIO
o0ecreyeHus, ¢ KOTOPBIM MPEACTOUT B3aUMOJICHCTBOBATh OyIyIlleMy IPOrPaMMHOMY IPOAYKTY.

B cnyuasx, xorma paspabaTeiBaeMO€ MPOTpaMMHOE OOECIEYCHHE COOMpAET M XPaHUT
HEKOTOpYI0 MH(OpManMio MIM BKJIIOYAETCS B YIPABICHHE KAKUM-IHOO TEXHUYECKUM
IPOIIECCOM, HEOOXOAMMO TaKKe YETKO PErIaMEHTHPOBATH ICWCTBUS MPOTPAMMBI B CiIydae
c60eB 000pyAOBaHUS U IHEPTOCHAOKEHUSI.

1. OOwue oJI0KEHUS

1.1. Texuuueckoe 3amanue oGopMisiIoT B cooTBeTcTBUM co ctangaptom ['OCT 19.201-
78, TOCT 34.602-89.

1.2. Jlnst BHeCEeHMs U3MEHEHUH U JIOMOJIHEHUI B TEXHUUYECKOE 3a/IHUE HA MOCIEAYIOIINX
CTaUsIX Pa3pabOTKH MPOTPAMMBI HITH MPOTPAMMHOTO U3EIHS BBITYCKAIOT JIOMOJHEHHE K HEMY.
CornacoBaHue M YTBEpXJEHUE JONOJIHEHUS K TEXHUYECKOMY 3aJaHMIO MPOBOJAT B TOM K€
TIOPSIZIKE, KOTOPBI yCTaHOBIIEH [T TEXHUYECKOTO 3a/IaHMs.

1.3. TexHuueckoe 3aJaHue JOJKHO COJEPKATh CIEAYIOIINE Pa3/Iebl:

1) obmue cBeeHuUS;

2) Ha3HAuUEHHE U LIETH CO3AaHUs (Pa3BUTHI) CUCTEMBI;

3) xapakTepuUCTHKa 0ObEKTOB aBTOMATH3AIINH;

4) TpeOoBaHM K CUCTEME;

5) cocTaB U coiepkaHue padboT MO CO3AAHUIO CHCTEMBI;

6) IOPSAZIOK KOHTPOJISL ¥ IPUEMKU CUCTEMBI;

7) TpeOOBaHUS K COCTAaBY M COAEP KaHUIO PadOT MO MOATOTOBKE O0BEKTa aBTOMATHU3ALIUT
K BBOJ[y CUCTEMBI B JICHCTBHE;

8) TpeboBaHUs K TOKYMEHTHPOBAHHUIO;

9) UCTOYHHMKHU pa3pabOTKH.

B 3aBucuMocTH OT 0COOEHHOCTEH MPOrpaMMBbl WIIA TPOTPAMMHOTO M3/IEIHS Oy CKAeTCs
YTOYHSTH COJIEp’KaHUE Pa3fesioB, BBOAUTh HOBBIE pPa3zelibl WM OObEIUHATH OT/EIbHBIC U3 HUX.
[Tpu1 HEOOXOAMMOCTH TOITYCKAETCSA B TEXHUUECKOE 33aJaHHE BKITIOYATh TPUIIOKEHUSI.

2. ConepxaHue pasiesioB

2.1. B paznene «OO1ue cBeIeHUs YKa3bIBAIOT:

1) nomHOE HAUMEHOBAHHUE CUCTEMBI U €€ YCIOBHOE 0003HAYCHHUE;

2) mm¢p Temsl wim mudp (HOMEp) T0TOBOPa;

3) HaMMEHOBaHWE  TpeANnpuATHiA  (0ObCAMHEHHWH) pa3paboTyvMka ©  3aKa3yuka
(TIoJTB30BaTENIS) CUCTEMBI M UX PEKBU3UTHI;

4) mepedyeHb JOKYMEHTOB, HA OCHOBAaHHUU KOTOPBIX CO3/Ia€TCS CHCTEMa, KeM M KOorja
YTBEPKJICHBI 3TH JIOKYMEHTBI;

5) nyiaHOBBIE CPOKH Havasla ¥ OKOHYAHUS PabOThI MO CO3JJaHUIO CHCTEMBI;

6) cBeneHMst 00 UCTOYHUKAX U NIOPsiIKe (PMHAHCUPOBAaHUS padoT;



7) nopsiiok oOpMIICHHUSI U MPEABSIBICHUS 3aKa3UUKy PE3yJbTaToOB pabOT MO CO3/aHHIO
CHUCTeMBbl (ee uacTeil), MO M3rOTOBJICHHUIO U HajJaJKe OTHAEIbHBIX CPEACTB (TEXHUYECKHX,
MPOrPaMMHBIX, HHPOPMAIIMOHHBIX) W MPOTPAMMHO-TEXHUYECKHUX (TIPOTPaMMHO-METOTUIECKIX )
KOMIUIEKCOB CHUCTEMBI.

2.2. Paznen «Ha3nauenme u wnenu co3gaHus (pa3BUTHS) CHUCTEMBD» COCTOMT U3
MO/Ipa3/IeIIoB:

1) Ha3HAUEHHE CUCTEMBI;

2) 1enr CO3aHusI CHCTEMBI.

2.2.1. B mnoppaznene «Ha3HaueHue cucTEMBD» YKa3blBalOT BHUJ aBTOMAaTH3UPYyEMOMU
NeSTeNIbHOCTH (yNpaBieHHe, MPOEKTUPOBaHUE U T. I.) U NepeyeHb OOBEKTOB aBTOMAaTH3aLUU
(0OBEKTOB), HA KOTOPBIX MPEIOIAraeTcsl €€ UCIOIb30BAaTh.

2.2.2. B mogpasznene «llenu co3ganust cuCTeMb» MTPUBOASIT HAUMEHOBAHUS U TpeOyeMble
3HAUEHUSI TEXHUUYECKHUX, TEXHOJIOTMYECKUX, IPOU3BOACTBEHHO-DKOHOMUYECKMX WM JPYIHX
MoKasarejael oO0beKTa aBTOMAaTH3allMHM, KOTOpbIE TOJKHBI OBITh JIOCTHUTHYTHI B pe3yjbTare
co3nanusa VC, 1 yka3pIBalOT KPUTEPUU OLIEHKH JOCTHKEHUS LIEJIEN CO31aHUs CUCTEMBI.

2.3. B paznene «XapakTepucTHKH 00bEKTa aBTOMATHU3ALUN» TTPUBOJISIT:

1) kpatkue cBeneHuss 00 OOBEKTE aBTOMATH3allMM MM CCHUIKM Ha JIOKYMEHTHI,
coJieprKalie Takyto HH(OpMalnIo;

2) cBeieHUsl 00 YCIOBMSAX 3KCIUTyaTallud OOBEKTa aBTOMAaTH3allUd M XapaKTepUCTHKaX
OKPYXaIoIIe Cpeabl.

[Tpumeuanue: [{ns CAIIP B pa3nene QONOIHUTENBHO MPUBOAIT OCHOBHBIE IIapaMeTpPhl U
XapaKTePUCTUKU OOBEKTOB MPOECKTHUPOBAHUSI.

2.4. Paznen «TpeGoBaHuUs K CHCTEME» COCTOUT U3 CIEIYIOIIUX MOIPa3/IeNIoB:

1) TpeGoBaHMs K CUCTEME B LIEIOM;

2) TpeGoBaHus K QYHKIUAM (3a/1a4aM), BHITIOTHSAEMBIM CHCTEMOIA;

3) TpeboBaHMS K BUIaM 0OCCTICUCHHSI.

CoctaB TpeOoBaHMH K cucTeMe, BKJIOYaeMbIX B JaHHbId pasgen T3 wa WUC,
YCTaHABIMBAIOT B 3aBHCHUMOCTH OT BHJa, Ha3HAUYCHHUS, CHEIUPUUECKHX OCOOEHHOCTEH U
ycIoBUH (YHKIIMOHMPOBAHUS KOHKPETHOH cucTeMbl. B kaxmom mojpaszesne NpUBOAAT CChUIKH
Ha nelictBytomue HT/I, onpenensiomue TpeboBaHMs K cHCTEMaM COOTBETCTBYIOIIETO BUJA.

2.3.1. B nonpa3nene «TpeboBaHMs K CUCTEME B LIETIOM» YKa3bIBAIOT:

TpeOOBaHUS K CTPYKTYpe U PYHKIIMOHUPOBAHUIO CUCTEMBI;

TpeOOBaHUS K YHCIEHHOCTH M KBalW(UKAIMK TEPCOHAIAa CHCTEMBI U PEXHMY €ro
paboThI;

MoKa3aTeu Ha3HAYCHUS;

TpeOOBaHMS K HAJIEKHOCTH,

TpeOoBaHuUs O€30MaCHOCTH;

TpeOOBaHUS K )PrOHOMHUKE U TEXHUUECKON ICTETUKE;

TpeOOBaHUS K TPAHCIIOPTAOEIbHOCTH I MOABIKHBIX AC;

TpeOOBaHUS K SKCIIyaTallud, TEXHUYECKOMY OOCITYXHBAaHHIO, PEMOHTY U XPaHEHHUIO
KOMIIOHEHTOB CHCTEMBI;

TpeOOBaHUS K 3aIIUTE HHOOPMAIH OT HECAHKIIMOHUPOBAHHOTO JOCTYTIA;

TpeOOBaHUS IO COXPAHHOCTH UH(OPMAIIIH MIPU aBapUAX;

TpeOOBaHUS K 3alIUTE OT BIMUSAHUS BHELIIHUX BO3JCHCTBUI;

TpeOOBaHUS K TATEHTHOM YUCTOTE;

TpeOOBaHUS MO CTaHAAPTU3ALUHN U YHU(PUKALIUY;

JOTIOTHUTEIbHBIE TPEOOBAHMUS.

2.3.1.1. B TpeboBaHusiX K CTPYKTYpe U (PYHKIIMOHUPOBAHUIO CUCTEMBI IPUBOISAT:

1) mepedyeHp moacucTeM, MX Ha3HAYCHHE U OCHOBHBIC XapaKTEPUCTHKH, TPEOOBaHUS K
YHCIly YPOBHEW UEPAPXUU U CTETIEHU LEHTPAIU3aLUU CUCTEMBI;

2) TpeboBaHus K crioco0am M CpeACcTBaM CBSI3U JUIsi MH(POPMAIIMOHHOTO OOMEHa MEXKIY
KOMIIOHEHTaMU CUCTEMBI;



3) TpeGoBaHuUs K XapaKTEPUCTUKAaM B3aMMOCBS3€H CO3/1aBa€MON CUCTEMBI CO CMEXHBIMHU
CUCTeMaMHM, TpeOOBaHMsSI K €€ COBMECTUMOCTH, B TOM YHCJE yKa3aHHUsd O crocobax oOMeHa
uH(popManueil (aBTOMaTHUECKH, IEPECHUTKOM TOKYMEHTOB, 110 Teie(oHy U T. I1.);

4) TpeOoBaHUs K pexxuMaM (YHKIIMOHUPOBAHUS CUCTEMBIL;

5) TpeGoBaHMS MO JUATHOCTUPOBAHUIO CUCTEMBI;

6) mepcreKTUBBI Pa3BUTHS, MOJEPHU3ALIUN CUCTEMBI.

2.3.1.2. B TpeOoBanmsix Kk mokazatensMm HasHaueHus WC mnpuBOAST 3HAYCHUS
MapaMeTpoB, XapaKTEPU3YIOIIIE CTENIEHb COOTBETCTBHSI CUCTEMbI €€ Ha3HAYEHHUIO.

Jlia UC ynpaBiieHus: yKa3bpIBaroT:

JOTTYCTUMBbIE TIPEENbl MOJEPHU3ALMH U PA3BUTHUSI CUCTEMBI;

BPEMEHHBIE XapAaKTEPUCTUKH, ITPU KOTOPBIX COXPAHSIETCS HA3HAUYEHUE CUCTEMBI.

2.3.2. B nonpasnene «TpeboBaHusi K BHIaM OOCECIEYCHHS» B 3aBUCHMOCTH OT BHIA
CHCTEMBI MPUBOJAT TPEOOBAHUSA K MAaTEMaTHUECKOMY, HH(POPMALIMOHHOMY, JTUHI'BUCTUYECKOMY,
MIPOrpaMMHOMY, TE€XHUYECKOMY, METPOJIOTHYECKOMY, OPTaHHW3allMOHHOMY, METOJAMYECKOMY U
JpyTue BUJIaM 00eCIIeYeHUs] CUCTEMBI.

2.3.2.1. Jlns MaTeMaTH4ECKOr0o 00eCIeueHus] CUCTEMBI PUBOAST TPEOOBAHUS K COCTaBY,
001acTH pUMEHEeHUs (OTpaHUYEeHUS) U CIIOCOOaM, UCIIOIb30BaHUS B CUCTEME MAaTeMaTHYECKUX
METOJIOB M MOJIeJIeH, TUIIOBBIX AJITOPUTMOB U aITOPUTMOB, MOAJIEKAIIUX pa3padbOTKe.

2.3.2.2. ]Insg nuHpOpMALIMOHHOTO 00ECTIEUeHUsI CUCTEMbI IPUBOJAT TPEOOBAHU:

1) k cocTaBy, CTPYKType U crioco0aM OpraHu3aliy JaHHBIX B CUCTEME;

2) K “”HPOPMALMOHHOMY OOMEHY MEX/1y KOMIOHEHTAMU CHCTEMBI;

3) kK “HPOPMAIIMOHHON COBMECTUMOCTH CO CMEKHBIMU CUCTEMAMU;

4) 1Mo UCHONb30BaHUIO OOLIECOIO3HBIX W 3aPETUCTPUPOBAHHBIX PECITyOIUKAHCKUX,
OTpaciieBbIX KJIACCU(UKATOPOB, YHU(DULIMPOBAHHBIX JOKYMEHTOB M  KJIACcCU(UKATOPOB,
JEHCTBYIOIMX HA JAHHOM NPEAIPUATHN;

5) no NPUMEHEHUIO CUCTEM YyTIpaBieHUs 0a3aMU JaHHBIX;

6) Kk cTpyKkType mporecca cOopa, oOpabOTKM, MepeJauyd JaHHBIX B CHCTEME U
IPEJICTaBICHUIO TAHHBIX;

7) K 3aIIMTe JAHHBIX OT Pa3pyLICHUN pU aBapusiX U cOOSIX B 3JEKTPONUTAHUH CUCTEMBI;

8) K KOHTPOJII0, XpaHEHHUI0, OOHOBIICHUIO M BOCCTAHOBIICHUIO JIAHHBIX;

9) k mnpouenype MNpPUAAHUS IOPUIMYECKON CHIIBI JIOKYMEHTaM, IpOLYLUPYEMbIM
texunueckuMu cpeactamu MC (B coorBerctBuu ¢ 'OCT 6.10.4).

2.3.2.3. Jlnd JMHTBUCTUYECKOTO oOOecreueHHs CUCTeMbl NPUBOAAT TpeOOBaHMA K
OPUMEHEHUI0O B CHUCTEME $3bIKOB IPOrPaMMHPOBAHUS  BBICOKOTO  YPOBHS,  SI3bIKOB
B3aMMOJICHCTBUS MOJb30BaTENeH M TEXHUYECKMX CPEACTB CHCTEMBI, a Takke TpeOOBaHUS K
KOAMPOBAaHUIO U JEKOAMPOBAHHUIO JaHHBIX, K $3bIKAM BBOJA-BbIBOJIA JaHHBIX, S3bIKaM
MaHMITyJIMPOBaHMUsI  JAaHHBIMU, CpPEICTBAM ONHUCAHUSA IpeaMeTHOH oOmactu  (oObekTa
aBTOMAaTH3allMH), K CIOCO0aM OpraHU3alluy AUajora.

2.3.2.4. ]Ina mporpaMMHOro oOecHeueHHs] CHUCTEMbl MPUBOAAT IEepeuyeHb IMOKYIHBIX
IPOrPaMMHBIX CPEJCTB, a TAKXKE TPEOOBAHUS:

1) K HEe3aBUCUMOCTH MPOTPaMMHBIX CPeACTB OT ucnoiabdyeMbix CBT u omepaunoHHOM
Cpenbl;

2) K KayecTBy NPOTrpaMMHBIX CpEACTB, a Takke K crocobdaMm ero oOecrneyeHus u
KOHTPOJIS;

3) Mo HEOOXOIUMOCTH COIJIACOBAaHUS BHOBb pa3padaThiBa€MbIX IPOTPAMMHBIX CPEJICTB C
(hOHIOM QJITOPUTMOB U TIPOTPAMM.

2.3.2.5. JInst TEXHUYECKOT0 00eceYeHusl CUCTEMBbI IPUBOJIAT TPEOOBaHUS:

1) X BUaM TEXHUYECKHX CPEACTB, B TOM YHUCJIE K BHJIaM KOMIUIEKCOB TEXHHUYECKHX
CPEACTB, NPOTrPAMMHO-TEXHHYECKHUX KOMIUIEKCOB M JAPYTrUX KOMIUICKTYIOLUX H3AEIHH,
JIOTIYCTUMBIX K MCIIOJIb30BaHUIO B CUCTEME;

2) K (yHKIMOHAJIBbHBIM, KOHCTPYKTUBHBIM M O3KCIUTyaTallMOHHBIM XapaKTepUCTUKAM
CPEJICTB TEXHUYECKOTO 00ECTIEUEHHS] CUCTEMBI.



2.3.2.6. JIna opraHum3alMOHHOro OOECTeUYeHHs MPUBOAAT TPEOOBAaHHS K CTPYKType U
GyHKIUSAM — MOApa3JeNeHud, ydYacTBYIOIIMX B (YHKIMOHUPOBAHUM  CHUCTEMBl  WIIU
o0ecreynBaroIUX HKCIUTyaTaIUIo;®

2.3.2.7. Jna wmerogmueckoro obecrneyenuss MC mpuBoaatr TpeOoBaHHS K COCTaBY
HOPMaTHUBHO-TEXHUUYECKON JOKYMEHTAllUM CHCTEMbl (IIEpEUYeHb MPUMEHSEMBIX IpU €€
(YyHKIMOHMPOBAHUM CTaHAAPTOB, HOPMATUBOB, METOAMK H T. I1.).

2.4. Paznen «CocraB U coepkaHue padoT 1Mo CO3/1aHUI0 (Pa3BUTHIO) CUCTEMBD» JTOJDKEH
COJIepXKaTh TIEPEUYCHb CTAIUA U ATAMOB PabOT MO CO3MaHUI0 cucTeMbl B cooTBeTcTBUU ¢ [[OCT
24.601, cpoku HX BBINOJHEHMS, MEPEYEHb OPraHU3alMi - MCIOTHHUTENeH paboT, CCHUIKM Ha
JIOKYMEHTBI, TOJITBEPKIAIOLINE COTJIaCHe dTUX OpraHU3alMil Ha y4yacTHE B CO3JaHUM CHCTEMBI,
WIN 3aIUCh, OTIPENIENISIONIYI0 OTBETCTBEHHOT'O (3aKa34MK UM pa3pabOTUMK) 32 IPOBEIEHUE STHX
pabor.

2.5. B paznene «TpeboBaHus K COCTaBy U COJEpkKAHUIO pabOT MO MOATOTOBKE 0OBEKTa
aBTOMATHU3allMM K BBOJY CHCTEMbI B JIEHCTBHE» HEOOXOAMMO IMPHUBECTH NEPEYeHb OCHOBHBIX
MEpONPHUATHA M UX MCIOJHHUTEIEH, KOTOphIE CJeIyeT BBINOJHHUTH NPHU MOJATOTOBKE OOBEKTa
aBTomaruzanuu K sBoy MC B nelicTBue.

2.6. B cocraB T3 Ha mnpoektupoBanne MC npu Haliuduu yTBEPKACHHBIX METOIUK
BKJIIOYAIOT IIPUIIOKEHUS, COJEpIKAIIIHE:

1) pacuet oxunaemMoit 3pPEeKTUBHOCTU CUCTEMBI;

2) OLIEHKY Hay4YHO-TEXHUYECKOI'0 YPOBHS CUCTEMBI.

[Ipunoxxenus Bkiato4aroT B coctaB 13 Ha npoextuposanue MC 1o cornacoBaHuio MexIy
pa3paboTYUKOM U 3aKa3YMKOM CHUCTEMBI.

TEXHOJIOI'MHU YITPABJIEHUA )KU3HEHHBIM IUKJIOM HTHO®OPMALIMOHHbIX
CUCTEM

O0mme cBegenns 00 00bexkTHOM Moaeauposanun UC

Cy1iecTByeT MHOKECTBO TEXHOJOTMM M WHCTPYMEHTAJIBHBIX CPEACTB, C IOMOIIbIO
KOTOPBIX MOXHO pE€aJu30BaTh B HEKOTOPOM CMbICiIE onTuMaibHbll npoekT MC, HaumHasg c
JTala aHajgu3a U 3aKaH4yuBas CO3/JaHHMEM IPOrPaMMHOTO KoJa cUCTeMbl. B OosibmMHCTBE
CJIy4aeB 3TH TEXHOJIOTHUHU MPEIbSIBIISAIOT BECbMa )KECTKHE TPeOOBaHUS K MpoLecCcy pa3paboTKu U
UCIIOJIB3YEMBIM pecypcaM, a IONBITKM TpaHC(HOPMUPOBATh HMX MOJ KOHKPETHBIE IPOEKTHI
OKa3bIBalOTCs Oe3ycnemHbIMu. OTH TexHonoruu mnpencrasieHsl CASE-cpenctBamu BepXHEro
yposast i CASE-cpeactBamu nonHOTo xu3HeHHOro 1ukia (upper CASE tools mmm full life-
cycle CASE tools). OHu He Mo3BOJIAIOT ONTUMHU3HPOBATH AEATEIBHOCTh HA YPOBHE OT/EIbHBIX
3JIEMEHTOB MPOEKTa, U, KaK CJIEACTBHE, MHOTHE pa3pabOTUYMKH IMEPEellId Ha TaK Ha3bIBaeMble
CASE-cpenctBa HmxHero ypoBHs (lower CASE tools). OnHako OHU CTOJKHYJIUCH C HOBOH
npobsieMoil — mnpobseMoil opraHu3alMy B3aUMOJCHCTBUS MEXIY pPa3IMYHBIMU KOMAaHJaMH,
peaTN3yIOMUMH MTPOEKT.

YHupuunpoBaHHbIi A3bIK 00beKTHO-OPHEHTHPOBAHHOT0 MOAeJIUPOBAHUSA

YHUPUUUPOBAaHHBIN S3bIK  O0BEKTHO-OpUEHTHpOBaHHOrO MoaenupoBanus Unified
Modeling Language (UML) sBUJICS CpPEeICTBOM JTOCTHXKEHHUS KOMIIPOMHCCA MEXKIY JTHMHU
nonxogamu.  CyliecTByeT  JOCTaTOYHOE  KOJMYECTBO  MHCTPYMEHTAJbHBIX  CPEJCTB,
nojyiepkuBatonmx ¢ momouibto UML ku3HeHHBI 1HMKI WHQOPMALMOHHBIX CHCTEM, H,
onHoBpemeHHo, UML siBisieTcst 1OCTaTOYHO TMOKUM JIJIsl HACTPOMKHM M MOAAEPKKHU CHeIUPUKU
JESATETLHOCTH PA3JIMYHBIX KOMAaH]I Pa3pa0OTUYHKOB.

Cozpanne UML nauanoce B okTsi6pe 1994 r., xorma xum Pambo u I'pagun byu u3
Rational Software Corporation cramu padorate HaJn oO0bequHEHHEM CBOMX MeTonoB OMT u
Booch. B nactosmee Bpemsi koHcopuuyM moib3oBaTeneid UML Partners Bkimouaer B ceOst
NpefCTaBUTeNIel TaKMX TpaHIOB HH(POPMAIMOHHBIX TEXHONOTHWH, Kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.



UML npencrasnser c000i 00BbEKTHO-OPUEHTUPOBAHHBIH SI3BIK MOJIEIIUPOBaHMS,
o0Jaiaromui clieyoIUMIA OCHOBHBIMH XapaKTepUCTHKAMU:

SBIISICTCS SI3BIKOM BU3YallbHOI'O MOJICIMPOBAHUS, KOTOPBIM oOecreunBaeT pa3paboTKy
pEenpe3eHTaTUBHBIX MOJENeH sl OpraHu3alliy B3aMMOJEWCTBUS 3aKa3zdyhkKa M pa3zpaboTuuka
UC, paznuunbix rpynn pa3padorunkos UC;

COJIEP’KUT MEXAHU3MbI PACIIUPEHUS U CHeIHaTN3alui 0a30BbIX KOHILIECTIUHN S3bIKA.

UML — o910 craHgapTHas HOTauus BHU3YaJbHOI'O MOZCIHMPOBAHUSA IIPOrPAMMHBIX
cucteM, mpuHsaTas koHcopruymom Object Managing Group (OMG) ocensto 1997 1., u Ha
CETOJHSAIIHUN JIeHb OHa MOAJEPKHUBAECTCS MHOTUMH O00BEeKTHO-opueHTHpoBaHHBIMH CASE-
MIPOTYKTAMH.

UML BxitoyaeT BHyTpEeHHUI HAOOp CPECTB MOAEIMPOBAHNUS, KOTOPbIE ceiiuac MPUHSATHI
BO MHOTMX METOJaX U CpeACTBaX MOJENUPOBaHMUS. OTH KOHIENIMH HEoOXOOUMBl B
OOJBIIMHCTBE MPHUKIATHBIX 33734, XOTs HEe Ka)/as KOHLEMIMS HeoOXoauMa B KaKIOH yacTu
Ka)kz1oro npuiioxenus. [lonp3oBaTensaM s3bIKa MPeI0CTaBICHbI BO3MOKHOCTH:

CTPOUTH MOJICIM Ha OCHOBE CpEICTB sjpa, 03 UCIONb30BaHUS MEXaHU3MOB
pacimupeHus 17 O0NbIIMHCTBA TUIIOBBIX MPUIOKEHUHN;

N00aBJIATH MPH HEOOXOAUMOCTH HOBBIE 3JIEMEHTHI M yCIOBHbIE 0003HAUEHHMSI, €CITU OHU
HE BXOJAT B SJIpO, WIM CHEIHATIU3UPOBATh KOMIIOHEHTBHI, CUCTEMY YCIIOBHBIX O0O3Hau€HUM
(HOTaLMIO) ¥ OTPAaHUYEHUS JJIS1 KOHKPETHBIX PEAMETHBIX 00acTel.

S3pik UML
sl sy Ouarpamma Duarpamma
iy meobbog Knaccoe COCTOAHMUI
MCNONB30BAHNA
[ e ———

Ouarpamma MuTerpupoBaHHan Duarpamma

ARATENLHOCTH uoAenL CrOXHON nocneoEaTe k-

cHcTembl! HoCTed

Nuarpamma Ouarpama HOuarpamma
KoONEepauum KOMMNOHEHTOB pasBepTEIBaHNA

Pucynok 2.1 WHTterpupoBaHHasi MOJIETb CIOXKHOM CUCTEMBbI B HOTaluu si3bika UML

Crannmapt UML npennaraer ciaeayroomuii HabOp AuarpaMM JjIsl MOJICTUPOBAHUS:

1. tmarpaMmbl ~ BapuaHTOB  WCHOJB30BaHUS  (use case diagrams) — s
MOJICIMPOBAHUS OM3HEC-TIPOIIECCOB OpPTaHM3aIllMd U TPeOOBAaHUM K CO3/1aBA€MOU CHCTEME);
2 muarpamMMbl  kmaccoB  (class diagrams) — s MOAENUPOBAHUS CTATUYECKOM

CTPYKTYPBI KJIACCOB CHCTEMBI U CBSI3€H MEXy HUMH,
3. nuarpammbl ioBeieHus: cuctemsl (behavior diagrams):
3.1 qmarpammebl B3aumoeicTus (interaction diagrams):
3.1.1 amarpamMmbl IOCIeIOBATENBHOCTH (Sequence diagrams) u

3.1.2 xooniepatuBHble  nuarpammbl  (collaboration diagrams) — st
MOJIETTUPOBaHUs Tporiecca oOMeHa COOOIICHUSIMHI MEKIY 00BEKTaMu;
3.2 quarpaMMsbl COCTOSIHHI (statechart diagrams) — TUTST

MOJICTUPOBAHUSl TOBEJACHUS OOBEKTOB CHCTEMBI IPH IMEPEeXoje M3 OJHOTO
COCTOSIHUS B IPYTOE;



3.3 auarpaMmsbl JIeATEeTbHOCTEN (activity diagrams) — JUTSt
MOJICIUPOBAaHUSI TIOBEJCHHUSI CHCTEMBl B pPaMKax pPa3MYHbIX BapHAHTOB
UCTIOJIb30BaHUS, WM MOJCIIMPOBAHUS JESATEILHOCTEH;

4. nuarpammsl peanuzanuu (implementation diagrams):
4.1 nnarpaMMbl KOMIIOHEHTOB (component diagrams) — ais MOJAEIMPOBAHUS
Hepapxuu KOMIIOHEHTOB (TIOJICUCTEM) CUCTEMBI;
4.2 nuarpammMbl pas3BeptThiBaHus (deployment diagrams) — Juist MozieIMpOBaHUS
(U3NIECKO apXUTEKTYPHI CHCTEMBI.

JAuarpaMMbl BApHAHTOB MCII0JIb30BAHUSA

[lonsiTie BapumaHTa WUCMONB30BaHUA (use case) BrepBbie BBen MBap SkoOcoH u
npuaa eMy TaKyo 3HAYUMOCTb, 4TO B HacTosee BpeMs
BapUAHT WCIOJIb30BAHUS TIPEBPATHIICS B OCHOBHOM AJIEMEHT pa3pabOTKH M TUIAHUPOBAHUS
MPOEKTA.

Bapuant wucnonb3oBaHUS MPEACTABISET COOOM  IMOCIEIOBATEIBHOCTh JIEUCTBHI

(TpaH3aximii), BBITIOJTHAEMBIX CUCTEMOM B OTBET Ha coObITHE,
VHULAAPYEMOE HEKOTOPBIM BHEIIHUM 00BEKTOM (meficTBYOIIUM JIUIIOM).
Bapuant HCII0JIb30BAaHNUSA OIHCHIBAET TUIIUYHOE B3alMOJEICTBUE MEXIY

IIOJIB30BATEIEM M CHCTeMOM. B mpocreimeM ciydae BapUaHT MCIIOJIB30BAaHUS ONPEAECIAETCS
B Ipoliecce 0O0CYXJIEHUs C MOJIb30BaTeNeM TeX (PyHKIUH, KOTOpble OH XOTeN Obl pealu30BarTh.
Ha s3pike UML BapuaHT UCIIOJIb30BaHUS U300paXKAIOT CIEAYIONIMM 00pa3oM:

BEIPHEIHT HCNONb20BaHKMA

Pucynok 2.2 BapuaHT ucnoJyib30BaHus

JleiicTBytomee nuio (actor) — 3To poib, KOTOPYIO MOJIB30BATEh UTPAET MO OTHOILICHUIO

K CHCTEME. [elicTBytomue Jvna MPEJCTABIISIIOT cobou ponu, a
HE KOHKPETHBIX JIoJed WiId HauMeHoBaHus pabor. Hecmorps Ha TO, 4dYTO Ha
AuarpaMmmax BAapHUAaHTOB HCIIO0JIb30BaHUA OHHU 1/1306pa>Ka10Tca B BUIC

CTWJIM30BAHHBIX  YeJIOBEYECKUX  (UTYpPOK,  JCUCTBYIOIEe  JIMIO  MOXET  Takke
OBITh BHENIHEW CHCTEMOH, KOTOpoW HeoOxoauma HEKoTopas WHGopMaIus OT JTaHHOU
CHCTEMEL. IToka3wIBaTh Ha JarpaMmMme JIEUCTBYIOIIUX JIHI] clenayeT
TOJIBKO B TOM cCllydae, KOIJla UM JICUCTBUTEIBHO HEOOXOAMMBI HEKOTOpPhIE BapHaHThI
ucrnosnb3oBanus. Ha si3pike UML nelicTByromue Juiia mpeacTaBisIiOT B BUE (GUTYD:

Pucynok 2.3 JleiicTBytoliee iuiio (aKrep)

JlelicTBytoIIME JMIA JENSATCS HAa TPU OCHOBHBIX THIIA:

IIOJIB30BAaTCIIN,

CHCTEMBI,

JIPyTHE CUCTEMBI, B3aUMOJICHCTBYIOIIME C JAHHOM;

BpeMI.

BpeMH CTAaHOBHUTCA ,Z[CI\/'ICTByIOH_[I/IM JIUIOOM, €CJIHM OT HCIO 3aBUCHUT 3anyc1< KaKI/IX-JII/I60
COOBITHH B CHCTEME.



CBsi3u MeKIy BAapHAHTAMH HCHOJIb30BAHMS W /IeliCTBYIOIIMMHU JIUIAMHU

B sa3pke UML Ha jgumarpaMMax BapUaHTOB HCHOJIB30BAHUS TOAJCPKUBACTCS
HECKOJIbKO THUIIOB CBSI3€d MEXJy OJJIE€MEHTaMU JUarpaMMmbl. JTO CBSI3M KOMMYHHKALUU
(communication), Bkmtouenus (include), pacmmpenus (extend) u 0600menus (generalization).

CBsi3b KOMMYHHUKallMd — 3TO CBSI3b MEXKJY BApUAHTOM HCIOJb30BaHUS U
nerctBytomuM JunoM. Ha s3pike UML  CBSI3M KOMMYHHKAlUM IOKAa3bIBAIOT C TMOMOIIBIO
OJIHOHAIMPABJICHHON aCCOLMAIUY (CILIONUTHOW JTHHHH).

Odopmute KpeguT
1 " AnA knventa Banka
Knuent Ganka

Pucynok 2.4 Ilpumep cBsI3M KOMMYHHUKALIUH

CBs3b BKJIIOUEHHUS] TPUMEHSETCS B TeX CUTyalusX, KOrja HMeeTcsl KakoH-1ubo
¢parmMeHT MTOBEJICHUS CHUCTEMBI, KOTOPBIN MTOBTOPSIETCS Oonee 4eM B
OJIHOM BApUAaHTE UCIIOJIb30BaHUs. C IIOMOILIBIO TaKUX CBs3eH OOBIYHO
MOJIETTUPYIOT MHOTOKPAaTHO HCHOJB3YEeMYIO (PYHKIIMOHAIbHOCTb.

CBsi3p  paclIUpeHMs [PUMEHSETCS NPU ONMCAHMM H3MEHEHHH B HOpPMaJbHOM
noBeAeHUH  cucreMbl. OHa  MO3BOJSET  BAapUAHTY  MCHOJIB30BAaHUS  TOJBKO  TMpU
HEOO0XOMMOCTH HCIOJIb30BaTh (PYHKIMOHAJIbHBIE BO3MOXHOCTH JPYTOTO.

<<gxtend>>
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Pucynok 2.5 Tlpumep CBA3U BKIIOUEHUS U PACIIUPEHUS

C momotmpio cBsI3U 000OIIECHUS TMOKA3bIBAIOT, YTO Y HECKOJBKUX JCHCTBYIOUIUX JIUIT
HMMEIOTCS 00IITEe YEePTHI.
Cnyxawmia %
r -'\

Cnyxawmn % Cnyxawmm BpemeHHbIA %
¢ novacoBsomn Ha oknage cnyxawmia
onnaromn

Pucynok 2.6 Ilpumep cBsizu 06001eHUs

JAunarpammbl B3auMogeiicTBus (interaction diagrams)
Huarpammbl  B3aumojeicTBus  (interaction  diagrams) ONUCHIBAIOT — IOBEACHUE

B3aMMO/ICUCTBYIOIIHNX rpynn 00BEKTOB. Kak
npaBuiio, AuarpaMmma B3aI/IMOI[eI\/JICTBI/I$I OXBAaTbIBACcT IIOBCACHUC O6’beKTOB B
paMKax TOJIBKO OJIHOTO BapHvaHTa WCTIOJIb30BaHMUSI. Ha TaKoOH

quarpaMme OTOOpakaeTcsl psii OOBEKTOB W T€ COOOIICHHS, KOTOPBIMA OHU OOMEHHBAIOTCS
MEXTy COOOM.



Coobmienne (message) — 3TO CPEACTBO, C IMOMOUIbIO KOTOPOrO OOBEKT-OTIPABUTENb
3arpamuBaeT y 00BEKTa MOTydaTelisi BBITOTHEHUE OJTHON M3 €T0 OlepaIni.

Nudopmanuonnoe (informative) cooOrieHne — 3To cooOiieHne, cHabkaroiee 00beKT-
MOJTy4YaTe b HEKOTOPOi nHpOpMaIHei 11t OOHOBIIEHUS €T0 COCTOSHUS.

Coobmenne-3anpoc  (interrogative) — 3TO  CcOOOILIEHME, 3alpallMBaollee BbIIAUY
HeKoTopoil nHpopmannuu 00 00beKTe-NoTyyaTee.

NwmneparuBHoe (imperative) cooOlieHue — 3TO cooOIIeHue, 3ampaniuBaioliee y
00BEeKTa-MOTyyaTelsl BHIIOJHEHHE HEKOTOPBIX AEHCTBUM.

CymiecTByeT 1Ba BHJA JAMAarpaMM B3aMMOJEHUCTBHS: JUarpaMMbl MOCIEA0BATENEHOCTH
(sequence diagrams) u KoomepaTuBHBIC AuarpaMMsl (collaboration diagrams).

JAunarpamma nocjaenoBateabHOCTH (sequence diagrams)
JlmarpaMma TOCJIeIOBATEIBHOCTH OTPAXKAET IMOTOK COOBITHIA, MPOUCXOIANINX B PaMKax
BapHaHTa UCIIOJIB30BaHUS.
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Pucynok 2.7 Ilpumep nuarpammsbl HOCJI€10BaTEILHOCTH

Bce  peiictByromue — sMma  IOKa3aHbl B BEPXHEM ~— 4acTH  AMAarpaMMBI.
CTpenKku COOTBETCTBYIOT COOOIICHHUSM, IEpelaBacMbiM MEXIY ICHCTBYIOIIUM JIUIOM U
00BEKTOM HITH MEX/TYy 0OBEKTaMH IS BBIIOJIHEHHS TPeOyEeMbIX (PYHKIUH.

Ha  amarpamme  mocienoBaTellbHOCTH — OOBEKT — HW300pakaeTcss B BHIE
NpSIMOYTOJbHUKA,  OT  KOTOPOTO  BHHM3  TpOBEeIEHa  IYHKTUPHAs  BEpTUKAJbHAA
auHUA.  OTta  JguHUAA  HasbeiBaercs  smHMed  oku3HM  (lifeline)  oObekta.  OHa
MpeICTaBIseT co00i (PparMeHT KU3HEHHOTO IUKJIa OO0BEKTa B MPOIECCE B3aMMOJICHCTBUS.



Kaxnoe cooOumieHne mpexactaBiseTcss B BUAE  CTPEIKM  MEXAY  JUHUAMHU
KHU3HHU [BYX 00BLEKTOB. COO6HI€HI/I${ MOABIIAIOTCA B TOM IIOPAAKEC, KaK OHH IIOKa3aHbl Ha
CTpaHHILIe CBEPXY BHU3. Kaxnoe cooO1ieHne MIOMEYaeTcst KaK
MHUHUMYM HMCHEM COO6HIGHI/I$I. HpI/I JKeJIaHuM MOXHO }106aBI/ITI) TAaKXXC apryMCHTbI H
HEKOTOpPYIO yIpaBisolyo HHpopMamuio. MoXHO TmoKa3aTh caMojenerupoanue (self-
delegation) — cooOuieHne, KOTOpoe OOBEKT IMOCHUIAET camMoMy cebe, MpH ITOM CTpenka
COOOIIeHNs YKa3bIBAET Ha Ty K€ CaMyI0 JINHUIO JKU3HU.

Juarpamma xooneparuu (collaboration diagram)

JlnarpaMmbl KOOTepaluyd OTOOpa)kaloT MOTOK COOBITUI 4Yepe3 KOHKPETHBIN ClieHapuit
BapuaHTa HCIIOJIb30BaHUs, YHOPAAOYCHBI 110
BPEMEHH, a  KOONEepaTHBHbIE  JAMarpaMmbl  Oojbllle  BHUMAaHHUA  3a0CTPSAIOT  HA
CBA3AX MCKIAY 00BEKTAMMU.

Ha numarpamme koomepaluu mpeicTaBieHa BCs Ta MH(OpMaIMs, KOTOpas ecTh M Ha
IrarpaMme MOCJIEIOBATEIBHOCTH, HO KOOTIEpaTHBHAS ararpamma o-
JIpyroMy ONMCBHIBaeT IMOTOK CoOObITHH. M3 Hee ierye MOHATH CBS3M MEXIy OOBEKTaMH,
OJTHAKO, TPYIHEE YSICHUTH TIOCIIE0BATEIIEHOCTH COOBITHIA.

Ha  koomepatuBHOW  auarpamMmme  Tak ke, Kak ¥ Ha  JuarpaMme
MIOCJIEZIOBATEIbHOCTH, CTPENIKU 0003HAuaroT COOOLIEHHsS, OOMEH KOTOPHIMH OCYIIECTBIISETCS
B paMKax JaHHOTO BapHaHTa UCIOJIb30BaHUsA. 11X BpeMeHHas MOCIe10BaTeIbHOCTh YKa3bIBACTCS
IIyTeM HyMepaluu COOOIEHUH.

2:Cumtate Ne kapTe!
g

1: NpuHATE KapTy [\l

— | Mpuemyuk KaccoBbin
% Kapry annapar
Hean HEHT

18 HYTEs KapTy
5: Beoa RIN-koaa (1234) = A
10: BeiGop peictena (CHATE co £yeTa) 17: Brigafe (20 py6.)

Ynpasnexue ATM I

L MHALWan 3 poBaTe

Pucynok 2.8 Ilpumep nuarpaMMbl Koonepauuu

JAunarpammbl kjaaccoB. Q0ume cBeeHUst

JluarpamMmma KJaccoB OMNpeneiseT THUIBl KJIACCOB CHCTEMbl M Pa3IMYHOrO poja
CTaTUYEeCKHE  CBS3M, KOTOpBIE  CYNIECTBYIOT  MeXIy HuMH. Ha  amarpammax
KJIacCOB ~ M300paxaroTcs  Takke  aTpuOyThl  KIAccoB,  OMNepaluu  KJIaccoB  H
OTpaHUYCHUS, KOTOPhIE HAKJIAJBIBAIOTCS HA CBS3U MEXKIy KJaccaMu.

Huarpamma kiaaccoB UML - 3T0 rpad, y3m1aMud KOTOPOTO SIBJISIIOTCS 3JIEMEHTHI
CTaTUYECKON CTPYKTYpHI TNpoeKTa (KJIacchl, MHTEP(ENCH), a ITyraMH - OTHOUICHHS MEXIY
y3J1aMu (accolualiy, Hacjael0BaHue, 3aBUCUMOCTH).

Ha nuarpamme kiaccoB H300pakatoTcs CIIEAYIONIAE JIEMEHTHI:

[Taker (package) - Habop 377€MEHTOB MOJIEINH, IOTHYECKU CBSI3aHHBIX MEXy COOOI;

Knacc (class) - onucanue o6Imux CBOWCTB IPyNIbl CXOAHBIX 0ObEKTOB;

Wurepdeiic (interface) - abcTpakTHBIA Kiacc, 3alal0mMii HabOp omepanuid, KOTOphIe
00BEKT TPOM3BOJIBHOTO KJIAcCa, CBSA3aHHOTO C JaHHBIM HHTEp(EHcoM, MPenoCTaBiIsieT IpyTUuM
00BEKTaM.



Kaacc

Kinace - ato rpymnma cymiHocTe# (00BEKTOB), 00JaTAIONMIUX CXOIHBIMU CBOWCTBAMH, a
MMEHHO, TaHHBIMU U NoBeicHHueM. OTIEeNbHBIN NMpPEACTaBUTENh HEKOTOPOTO Kacca Ha3bIBAETCSA
00BEKTOM KJIacca WIH MPOCTO 0OBEKTOM.

ITon moBenenueM oOwbekta B UML mnoHMMarTcs mr00ble TpaBHia B3aWMOACHCTBUS
00BEKTa C BHEITHUM MUPOM U C JAaHHBIMH CAMOTO OOBEKTa.

Ha nuarpammax kiacc n3o0pakaeTcsi B BUJE MPSIMOYTONBHHUKA CO CIUIONTHOW TPaHUIICH,
pa3eneHHOTro TOPU30HTATLHBIMY JIMHUSIMU Ha 3 CeKIUU:

BepxHss cexiust (CeKIus MMEHH) CONEPKUT MMs Kilacca M JIpyrue oOIiue CBOMCTBaA (B
YaCTHOCTH, CTEPEOTHI).

B cpenneii cekunu coIep:KUTCS CIUCOK aTpUOyTOB

B HmwxHell - cmmMcok omepanuii Kiacca, OTPAKAIIIMX €ro TOoBeAcHUE (ICHCTBUA,
BBITIOJTHSAEMbBIE KJIACCOM).

JIro6ast u3 cexknuii aTpuOyTOB U OTIEPAIM MOKET HE M300pakaThes (a Takke ode cpazy).
Jis OTCYyTCTBYIOWIEH CEKIIMM HE HY)XKHO PHCOBATh PA3ACIUTENbHYIO JIMHUIO M KaK-IHOO
yKa3bIBaTh HA HAJIMYWE UM OTCYTCTBUE JIEMEHTOB B HEH.

Ha ycMoTpeHune KOHKPETHOH peanu3alii MOTYT OBITh BBEACHBI JIOTIOJTHHUTEIbHBIC
CeKLUH, Hanpumep, uckiatodenus (Exceptions).

<<Entity>>
Card Reader <<Boundary=>
- Card Number : integer ATM Screen
+ Accept Card() : integer + Prompt() : integer )
+ Eject CGard() : integer + Acceptinputiinput : 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 0.114 Provide Cash() : integer
+ Withdraw Funds(Amount : long) : integer + Provide Receipt() : integer
- Deduct Funds(Amount : long) : integer
- Verify Funds() : integer

Pucynok 2.9 Ilpumep nuarpaMMsbl KJ1accoB

CrepeoTHnibl KJIACCOB

CrepeoTuriel KJIACCOB — 3TO MEXaHHW3M, IIO3BOJSIIOUIMMA pa3fessaTh KIACChl Ha
KaTeropuu.

B s3p1ke UML onpeneneHsl Tpu OCHOBHBIX CTEPEOTHUIIA KIIACCOB:

Boundary (rpanuna);

Entity (cymHocTs);

Control (ynpasnenue).

I'pannuHBIE KIacCHI

I'pannunbiMu kmaccamu  (boundary  classes) — Ha3pIBaroTCsi ~ TakMe  KIIACCHI,
KOTOpBIE pPACIONIOKEHBI HA TpaHUIE CHUCTEMbl M BCEH OKpyXKamomed cpeasl. ITo
9KpaHHble (OpMBI, OTYeTHl, HUHTEepdeichl ¢ anmaparypoil (Takoil Kak NPUHTEPHl WIH
CKaHepbl) U UHTEPPEICHI C IPYTUMHU CUCTEMaMHU.

UYroObl HaWTM TIpaHUYHBIE KJIAacChl, HAJO0 MHCCIENOBAaTh JMarpaMMbl BapHaHTOB
UCTIONb30BaHus. KaxmoMy B3aUMOACHCTBUIO MEXAY NCHCTBYIOIIMM JIMIIOM H BapHaHTOM



UCIIOJIB30BaHUs JOJKEH COOTBETCTBOBATD, [0 KpalHEW Mepe, OJMH I'paHUYHbIA Kiacc. IMeHHO
TaKOM KJIacC MO3BOJISIET JECUCTBYIOIIEMY JIMIlY B3aUMOJIEMCTBOBATH C CUCTEMOM.

Kaaccpi-cynmnocTn

Knaccei-cymuoctu  (entity  classes) colepX)aT  XPaHUMYIO nHpopmaIuio.
Onu wuMeroT HamOousblilee 3HauU€HHE JUIs TOJb30BaTENsd, W IMOTOMY B UX Ha3BAaHHUIX 4acTO
WCTOJB3YIOT TEPMHUHBI M3 MPEeaMEeTHOH oOmactu. OOBIYHO IS Ka)XJIOTO KIlacca-CyIIHOCTH
CO3JIAI0T TabNuIly B 06a3e JaHHBIX.

Ynpasasironue KJIaccbl

VYnpasnstouiue kimaccel  (control  classes) OTBCYAIOT 3a KOOPIUHALINIO
JNeHucTBUM pyrux kiaccoB. OOBIYHO y KaXKIOTO BapuaHTa HCIOJIb30BAHUSI WMEETCS
OJINH YIPABJISIIOLIU N KJiacc, KOHTPOJIUPYIOLIUH MOCJICA0BATCILHOCTD
COOBITHH ATOTO BapHWAHTA HCIIOJIL30BAHMS. YTPABISIONIMA KJIacC OTBEUYAET 32 KOOPAMHAIIUIO,
HO caM He HeceT B cebe HUKAaKoW (PYHKIIMOHAIBHOCTH, TaK KaK OCTAJbHBIC KJIACCHI HE MOCHLIAIOT
eMy OOJBIIOr0 KOJWYEeCTBA COOOIICHW. BmecTo 3TOro OH caM TOCHIIA€T MHOXKECTBO
co0OIIeHnH. YTIpaBIsAIOMUN KIACC MPOCTO AETIETUPYeT OTBETCTBEHHOCTh APYTHM Kjlaccam, IO
ATOM MPUYMHE €ro YaCTO HA3BIBAIOT KJIACCOM-MEHEKEPOM.

B cucreme wMoryr ObITh U JApyru€ YOPABISAIONIME  KJIACCHI, OOIIHME JUIs
HECKOJIbKMX BapHaHTOB HCHOJb30BaHus. Hampumep, Moxker ObITh Kiacc SecurityManager
(MeHemxkep  0€30MacHOCTH), OTBEUAIONIUMH 32  KOHTPOJIb COOBITHH, CBSI3aHHBIX C

0€301aCHOCTHIO. Kiacc TransactionManager (MeHexep
TPaH3aKIUN) 3aHUMaeTcs KOOpAUHAIMeH cOOOLIeHUH, OTHOCSIIUXCS K
TpaH3akUusAM ¢ 0a30i AaHHbIX. MoOryT OBITh U ApPyrHe MEHEDKEpHI AJis paObOThl C APYTUMHU
3JIEMEHTaMU (YHKIIMOHUPOBAHUS CHCTEMBI, TaKUMHU KakK

pasneneHue pecypcoB, pacipejelieHHass 00pa0oTKa AaHHBIX WM 00pabOTKa OMHUOOK.
[ToMUMO YMOMSIHYTBIX BBIIIE CTEPEOTUIIOB MOXHO CO3/1aBaTh U CBOU COOCTBEHHBIE.

ATpuodyTHI

ATpubyT — 3TO 3J€MEHT HH(OPMAILUM, CBA3AHHBIA C Ki1accoM. ATpPUOYTHI XpaHAT
MHKaIICyJINPOBAHHbIE IaHHBIE KJlacca.

Tak xak arpuOyThl cojepxarcs BHYTPH Kjacca, OHM CKPBITBI OT JPyTruX Kiaccos. B
CBSI3M C 3TUM MOXKET MOHaJ00UThCS yKa3aTh, KaKue KJIAcChl UMEIOT MPaBO YUTAThb U U3MEHSTh
aTpuOyTHl. DTO CBOMCTBO Ha3bIBAETCSI BUIMMOCTbBIO aTpudyTa (attribute visibility).

VY arpubyra MOXHO OIpPENETUTbh YEThIPE BO3MOXKHBIX 3HAYEHHS 3TOTrO MapameTpa:

Public (oOmmii, OTKpBITBIN). DTO 3HAYEHHWE BUJIMMOCTH IPENIOaraeT, 4ro arpudyT
OyZeT BHJIEH BCEMH OCTAJIbHBIMM KilaccaMu. JI1000i KjlacCc MOXKET MPOCMOTPETh WIIK U3MEHUTh
3HadyeHue arpulyta. B coorBerctBum c Hortammeidr UML oOmemy aTpuOyTy mpeaniecTByer
3HAK « T ».

Private (3aKpBITHIH, CEKPETHBIN). CootBercTBYIOIUI aTpudyT HE
BUJCH HHUKAKUM JPYTUM KIACCOM. 3aKphIThIi aTpuOyT o003HauaeTcs 3HAKOM « — » B
cooTBeTcTBUHU ¢ HoTaruenn UML.

Protected (3amumiennsiit). Takoit aTpuOyT AOCTyNEH TOJBKO CaMOMY KJacCy M €ro
notomkaM. Hotanms UML 1 3amuiieHHoro aTpulyTa — 3T0 3HAK « # ».

Package or Implementation (maketHsiii). [Ipenmonaraer, 4To TaHHBINA aTPUOYT SBISETCS
00IIMM, HO TOJBKO B IpeJesiax ero nakera. ITOT THI BHJIUMOCTH HE O0003HA4YaeTCsl HUKAKUM
CHEIMaIbHBIM 3HAYKOM.

B obmem cnywae, arpuOyTbl pPEKOMEHIyeTCs  JleNaTh  3aKpbITBIMM WK
3alUIIEHHBIMU. DTO NO3BOJISET JIy4dllle KOHTPOJIUPOBATH CaM aTpUOYT U KOJI.

C noMoupl0 3aKpbITOCTM WM  3allUINEHHOCTH yJIaeTca M30exaTb CHUTYyalluy,
KOTJa  3HAaYeHWe  aTpuOyTa  HM3MEHSeTcs  BCEMH  KJlaccaMH  CHCTeMBL.  Bmecto
9TOr0 JIOTMKAa U3MEHeHMs aTpubyra OyneT 3akiioueHa B TOM JK€ Kjacce, 4TO H
caMm 3TOT aTpuOyT. 3ajaBaecMble NapaMeTpbl BUAMMOCTH IOBJIMSIOT HA FEHEPUPYEMBIH KOI.



Onepanun

Onepann ~ pealM3yloT  CBSA3aHHOE c KJIACCOM  TIOBEJICHHE. Onepanus
BKJIIOYAET TPU YaCTU — MM, MMapaMeTphl U TUI BO3BPALIAEMOT0 3HAYECHUSI.
[TapameTpsl — 3TO apryMeHTBHI, TMOJydaeMble OIepalue «Ha Bxoae». Tum

BO3BPAILAEMOI0 3HAYEHHSI OTHOCUTCS K Pe3yJIbTaTy JEHCTBUS Olepaluu.

Ha nwmarpamMme KiaccoB MOXKHO TIOKa3blBaTh KakK HMMEHa oONepauuid, TaK |
MMEHa  omepanuid  BMecTe€ C  UX  [apaMeTpaMdM M TUIOM  BO3BpAaIa€MOIo
3HAYCHUS. qTO6I)I YMCHI)HII/ITI) SaFPY)KeHHOCTI) )II/IanaMMI)I, IIOJIC3HO 6I)IBaeT Ha HeKOTopBIX
U3 HUX MTOKa3bIBaTh TOJbKO MMEHA ONEPALIHil, a Ha IPYTUX UX MOJIHYIO CUTHATYDPY.

B s3pike UML onepanuy uMeroT CAEAYIONIY0 HOTAIUIO:

Nms  Onepauuu  (aprymMeHT: THN JaHHBIX apryMeHTa, AapryMEHT2:THN JIaHHbBIX
apryMeHTaZ2,...): TUI BO3BPAIIa€MOT0 3HAYCHHUSI

Crnenyet paccCMOTPETh YEThIPE Pa3IUYHBIX THUIIA OTIEPALIANA:

Orneparuu peayi3aiuu;

Onepanuu ynpaBlIeHUS;

Omneparuu gocTyna;

BcnomoratenbHble onepaiuu.

Onepanuu peaau3anuu

Omnepanuu peanuzauuu (implementor operations) peaau3yloT HEKOTOpble Ou3Hec-
GyHKIHH. Taxue orepanuu MOJKHO HaWTH, uCCIeays IMarpaMMbl
B3auMmojieiicTBus. JluarpamMmel 3Toro tuma (hOKycHpyroTcsi Ha Ou3Hec-QyHKIUSAX, U KaKIoe
COO0IIEeHNE narpaMmbl, CKOpee BCET0, MOKHO COOTHECTH C OIEpaIieil peaan3anny.

Kaxnas omepauus peanu3anuu  JOJDKHa  OBITh  JIETKO  MPOCIEKUBaeMa J0

COOTBETCTBYIOIIETO  TPeOOBaHHS. Ot0  gocTturaercs Ha  pa3IMYHBIX  JTamnax
MOJIEJTMPOBaHUS. Onepanus BBIBOJIUTCS u3 cooOuieHus Ha auarpamme
B33]/IMOI[€§ICTBI/I$[, COO6HI€HI/I$[ UCcxoasiaT u3 HO}IpO6HOFO OIIKMCaHUusA IIOTOKa
COOBITHH, KOTOpBIM CO37aeTCs Ha OCHOBE BapUaHTa MCIIOIB30BaHMSA, a IMOCIEIAHUN — Ha
OCHOBE TpeOoBaHUM. Bo3smoxHOCTB IIPOCIIEIUTH BCIO Ty
LENIOUKY MIO3BOJIET rapaHTUpPOBATh, 4TO KaXK0€ TpeGoBaHue Oyzer

peann3oBaHO B KOJE, a KaXIbIH (parMEeHT KOAa peann3yeT Kakoe-TO TpeOOBaHUE.

Onepanun ynpasJieHust

Onepamuun  ynpasienust (manager operations) — yIOpaBisilOT — CO3JaHHEM |
YHUUTOXKEHHEM OO0BEKTOB. B 3Ty KaTeropuio mMomanarT KOHCTPYKTOPHI U JAECTPYKTOPHI
KJIACCOB.

Onepanum nocryna

ATpuOyTbl OOBIYHO OBIBAIOT 3aKpPHITHIMU WJIM 3alllMIIEHHBIMU. TeM He MeHee, Apyrue
KJIaCChl MHOTJA JIOJDKHBI MPOCMATPUBATh WM MU3MEHATh MX 3HaueHus. J[s 3TOro cymecTByIOT
ormepanuu jgoctyma (access operations). Takoi MOAXOJ JaeT BO3MOXHOCTh 0€30MacHO
MHKaICyINpOBaTh aTpuOyThHI
BHYTpI/I KJjacca, 3alluTuB HUX OT I[pyrI/IX KJIaCCOB, HO BCC K€ IIO3BOJIACT OCYHICCTBI/ITI) K
HUM KOHTponupyemblii noctyn. Co3manue omepanuii Get u Set (monydeHHs M U3MEHEHUS
3HAUYEHUS) JUISl KQXKJIOTO aTpuoOyTa Kitacca sSBISETCS CTaHIapTOM.

BcenomoraresibHbIe onepanuu

BcenomorarensueiMu - (helper operations) Has3bpIBalOTCS Takue OIEpalul  Kiacca,
KOTOpbIE ~ HEOOXOAWMBI €My Ul  BBINOJIHEHHS ~ €r0  OTBETCTBEHHOCTEH,  HO
0 KOTOPBIX APYIruc€ KJIaCcCbl HC MAOJDKHBI HHUYCTO 3HATDh. 9t0 3aKPBITHIC U 3alIUIICHHBLIC
oIepaIyy Kiacca.

Uto6s! HAEHTU(OULIKMPOBATH ONEPALIUH, BHIIIOJIHUTE CIEAYIOIINE AEHCTBUS:

N3yunre JMarpaMMel IIOCJICI0BATEIbHOCTH u KOOIICPaTUBHbIC
AuarpaMMbl. bonpmas dacte COO6HICHI/H>'I Ha OJOTUX JAuarpaMmax sBJIACTCA ONCpalusiMu
peannzanyu. PedrexcuBHbie cooOmeHns: Oy Iy T BCIIOMOTaTeIbHBIMHU OTIEPALIUSMH.



Paccmotpute  ympaBnstonime — omepanuu.  Moxer — morpeboBaThCsi  100aBUTH
KOHCTPYKTOPEI U JECTPYKTOPEI.

Paccmorpute  omepamuu  goctyma.  Jlns kaxkgoro  arpubyra  Kiacca, €
KOTOpPBIM JOJDKHBI OyayT paboTaTh Apyrue Kiacchl, HaJlo co3narh onepauuu Get u Set.

CBaszu

Ces3p mpencTaBisieT COOOW CEMaHTHUYECKYH) B3aWMOCBSI3b MeEXay kiaccamu. OHa
JaeT KJIaccy BO3MOXKHOCTH y3HaBaTh 00 aTpuOyTax, OmepamusXx W CBS3SX JAPYroro Kiacca.
NupiMu  crioBamMm, 49TOOBI OJWMH KJIacC MOT TIOCHATh COOOINEHHWE APYroMy Ha auarpamme
MOCJIEIOBATEIbHOCTH WJIM KOONEPATHUBHOM JHarpamMme, MeEXJy HUMHU JOJDKHA CYIIECTBOBAThH
CBSI3b.

CyliecTBYIOT 4eThIpe THMA CBsI3€d, KOTOpbIE MOTYT OBITh YCTAaHOBIIEHBI MEXIY
KJIaCCAMHM: aCCOILMAIINH, 3aBUCUMOCTH, arperarui 1 0000IIeHus.

Acconuanuu
Accouumanus (association) — 3TO ceMaHTUYeCKas CBsI3b MKy Kiaccamu. X pucyroT Ha
JarpaMMe KJIaCCOB B BU/I€ OOBIKHOBEHHOM JIMHHH.

NewClass NewClass2

Pucynoxk 2.10 Cas3pb acconmanus

Acconmaniuy  MOryT  OBbITh  JIByHalpaBJICHHBIMH, Kak B  IpuMepe, WIH
onHoHarpasiaeHHbIMU. Ha a3pike UML nByHanpaBieHHbIE acCOLMAlMU PUCYIOT B BUJE IIPOCTON
avMHMM ~ 0e3  CTpelloK  WiIM €O CcTpeakamMu ¢ obeux ee  cropoH. Ha
OJTHOHAIIPABJICHHON AaccOUMAalMU H300pakaloT TOJBKO OJAHY CTPENKY, IOKa3bIBAIOUIYIO €e
HaIpaBJICHUE.

Hanpasienue accouuanuu MOHO ONPENIEIIUTD, n3yvas JUarpaMMbl
IIOCJIEIOBATEIbHOCTH W KOOIIEpaTUBHbIE JAuarpamMmbl. Eciau  Bce cooOIEeHMs Ha HHUX
OTHPABIAKOTCA ~ TOJBKO  OJHMM  KJIAacCOM M IPUHUMAIOTCS  TOJIBKO  JIPYIUM
KJIACCOM, HO HE Ha000pOT, MEXAY TUMHU KJIaccaMu UMEET MECTO
OJHOHAIIpaBJIECHHAsT CBs3b. Ecim XoTs Obl OAHO COOOIIEHHME OTIPABISIETCS B OOpPATHYIO
CTOPOHY, acCCOLMALUS 10JIKHA ObITh IBYHAIIPABICHHOM.

Accommarimn = MoryT  ObITh  pedruekcuBHBIMH.  PeduiekcuBHas — acconupanus
IPEIoJaraeT, 4To OJIMH DK3EMIUIIp Kilacca B3aWMOAEHUCTBYET C JPYTMMH JK3EMIUIIpaMu
JTOrO XK€ Kiacca.

3aBucumocTu

Cesi3u 3aBucumoctH (dependency) Takke OTpakalOT CBSI3b MEXIY KjaccaMu, HO OHU
BCerJa  OJHOHANpaBIEHbl W  MOKa3blBAlOT, 4YTO  OJMH  KJacc  3aBUCUT  OT
OTpeNieNIeHuil, cIeNaHHbIX B ApyroM. Hampumep, ximacc A ucmonb3yeT MeToabl Kiacca B.
Torna mpu usmMeHeHuun kiacca B HeoO0XonmMoO NMpoU3BECTH COOTBETCTBYIOIINME HW3MEHEHHs B
KJjacce A.

3aBUCUMOCTh HM300paXkaeTcs IYHKTUPHOM JIMHUEH, MpPOBEACHHOW MeX1y HBYyMs
QJICMCHTAMU AuarpamMmbl, U CUUTACTCA, YTO IJICMCHT, HpI/IBSI?;aHHblﬁ K KOHIY CTPCJIKH, 3aBUCUT
OT 3JIEMEHTA, IPUBI3aHHOI0 K HaYally 3TON CTPEIIKH.

NewClass NewClass?2




Pucynok 2.11 CBs3b 3aBUCUMOCTD

[Ipu reHepammm Koma Juisi O3TUX KIAcCOB K HHUM HE OyayT J00aBIATHCS
HOBbIe aTpuOyThl. OpHako, OyayT co3laHbl crnenuduueckue Juis sI3bIKa OMEpPaTOPHI,
HEOOXOIUMBIE JIJISl TIOJIJIEPYKKU CBSI3H.

Arperauuu

Arperanuu (aggregations) TpEACTaBISIOT co00i OoJsiee TecHy (opMy accorraliu.
Arperaiusi — 3TO CBsI3b MEXAY LIeNbIM U ero 4acteio. Hampumep, y Bac MokeT OBITH Kiacc
ABTOMOOUIIB, a TaKXe KJIaCChI [IBurarens, [Tokpprmku
W KJIaccel Ui JAPYrMX dacTedl aBTomMoOwns. B pesynbrate o0bekT Kiacca ABTOMOOMIIB
Oyner cocrosiTh W3 OOBEKTa Kiacca Jlpuratenb, ueTslpex oOBeKTOB [lokphimiek u T.
1. Arperanyuy BU3YaJU3UPYIOT B BHUJAE JUHHM C POMOMKOM Y Kjacca, SBIISIOLIETOCS LEeNIbIM:

Whole Part

Pucynok 2.12 Cssi3b arperanust

B pgomomnenme k  mpocroit  arperaumu  UML  BBoguT  Gojiee  CHIIBHYIO
Pa3HOBHIHOCTh arperanuu, Ha3biBaemyro kommo3uimed. CorjiacHO KOMITO3UIIMHM, OOBEKT-
JacThb MOKET MIPUHAJICKATH TOJILKO €IUHCTBEHHOMY  II€JIOMY, H, KpoMe
TOr0, KaK MPAaBUJIO, MXWU3HEHHBIA LUK YacTEld COBIAJAET C IIUKIOM LEJIOT0: OHU KUBYT U
yMHparoT BMecTe ¢ HUM. JIt0060e ynaneHue 1enoro pacpocTpaHseTcs Ha ero 4acTu.

Takoe KackagHOE YNAJICHUE HEPEAKO pPACCMATPHUBACTCS KaK YacThb ONPEAEIICHUs
arperaiuu, OJIHaKO OHO BCErJa MoJpa3yMeBAETCsl B TOM cllydae, KOT/1a MHOKECTBEHHOCTh POJIU
cocrapnsier 1..1; Hampumep, eciam HeoOxomuMo yaanuTh KimeHTa, TO 3TO yIaleHHue IOKHO
pacrpoCcTpaHUThCs M Ha 3aka3sl (M, B CBOIO o4epenb, Ha CTpOKH 3aKasa).

00606menus (HacienoBanue)

O0600menne (HacaeI0BaHKE) - TO OTHOIICHUE THIIA 00Iee-9aCTHOE MEXKTy JIEMEHTaMH
MO/IEIIH. C TTOMOIIBIO 00001eHuit (generalization) MOKa3bIBAIOT CBSI3U
HACJICJIOBAHMSI MEXIy JIBYMS KJIaCCaMHU.
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Pucynok 2.13 Ilpumep cBsi3u HaciaegoBaHUE

BonbmmHCTBO 00BEKTHO-
OpPUEHTUPOBAHHBIX SI3BIKOB HEMOCPEACTBEHHO MOJIICPIKUBAIOT KOHIIETITHIO
HacienoBanus. OHa TIO3BOJISCT OJHOMY KJIacCy Hacle[oBaTh BCE aTpPHOYTHI, ONEpalvy U
cBsi3M Apyroro. HacienoBaHue MakeToB O3HAYAET, YTO B MaKeTe-HACIEAHHKE BCE CYITHOCTH
nakera-npeka OyAyT BHJIHBI 1TOJI CBOMMH COOCTBEHHBIMH MMEHAMH (T.€. MPOCTPAHCTBA WMEH
o0beuHsIOTCs ). HacnenoBanue mokaspIBaeTCs CIUIONTHON TUHUEH, UAYIIEeH OT Kilacca-MOTOMKA
K Kraccy-nipeaky (B tepmuuonoruu OOII - oT moTOMKa K MpeaKy, OT ChlHA K OTIlY, HJIU OT
nojkiacca K cymnepkiaccy). Co cTopoHsl Oojiee 0OIIero dMeMeHTa pUcCyeTcsi OONBIION MOIBIN
TPEYTOJIbHUK.

[Tomumo HacnmeAyeMbIX, KaKIblii TOJIKIACC HWMEET CBOM COOCTBEHHBIE YHUKAJIbHBIC
aTpUOYTHI, ONICPALINN U CBSI3H.

MHO0:KXeCTBEHHOCTh

MHOX€ECTBEHHOCTh (multiplicity) ITOKA3bIBAET, CKOJIBKO 9K3EMIUISIPOB
OJIHOTO KJacca B3aUMOJCHCTBYIOT C IMOMOIIbIO 3TOM CBSI3U C OJIHUM 3K3EMIUISIPOM JIPYTrOro
KJIacca B IaHHBI MOMEHT BPEMEHH.

Hanpuwmep, npu pa3paboTke CUCTEMBI perucTpanuu KypCOB B
YHUBEPCUTETE MOXHO ompenenuTs kiacchl Course (Kypc) u Student (ctyneHt). Mexay HUMHA
YCTaHOBJICHA CBS3b: Y KypCOB MOTYT OBITh CTYACHTHI, a Y CTYJEHTOB — Kypchl. Bompocsl, Ha
KOTOPBIN TOJKEH OTBETHUTh napameTp MHOKECTBEHHOCTH:
«CKOJIBKO KYpPCOB CTYJEHT MOJKET MOCEIIaTh B JaHHbIA MOMEHT? CKOJBKO CTYJ€HTOB MOXKET
3a pa3 noceuaTh OJUH Kypc?»

Tak Kak MHOXXECTBEHHOCTb JaeT OTBET Ha 00a O5TH Bompoca, €€ WHAUKATOPHI
YCTaHABIIMBAIOTCS Ha obounx KOHIIax JUHUT CBSI3H. B npumepe
pEerucTpallud KypcOB MbI pEHIMWJIM, 4YTO OJUH CTYIAEHT MOXET I[oceuaTtb OT HyJs A0
YeThIpeX KypcoB, a OJUH Kypc MoryT ciaymaTth oT 0 10 20 cTyneHTOB.

B  s3pike UML  npuHsATel  ompefeNeHHbIE  HOTaMM AN OOO3HAYEHHUS
MHO»ECTBEHHOCTH.

Tabmura 2.1 - O003HaUEeHUI MHOXKECTBEHHOCTH CBs3eit B UML

MuokecTBenocts Suasemie
0.* Homb wim Gommine
1" Opu i Horbiie
0.1 Hoimb Wi ojuit
1..1 (coxpamennas 3amucn: 1) Posiio oun

HNmena cBszeit

CBsi31 MOKHO YTOYHHTH C TIOMOIIBIO UMEH CBSI3€H HIIM POJICBBIX UMEH. VIMs CBSI3U — 3TO
0OBIUHO TJIAroJI WU TJarojibHasi ¢pas3a, ONMUCHIBAIONIAs, 3aueM OHa HyxHa. Hampumep, mexmy
kiaccoMm Person (denoBek) u kimaccom Company (KOMITaHHS) MOXKET CYIIECTBOBATh aCCOIUAIIMSI.
MoxxHO 3agaTb B CBSI3M C OTUM  BONPOC,  fABIsETCA JIMW  OOBEKT  Kjacca
Person KJIMCHTOM KOMIIaHMH, ee
COTPYIHUKOM WM BiajenbiieM? YToObl oOmpeAenuTh 3TO, aCCOLMALHUI0 MOXHO Ha3BaTh
«employs» (HaHHMaeT):



— Employs —
Company Person

Pucynok 2.14 Tlpumep nmMeH cBsseit

Poan

PoneBble mMeHa MPUMEHSAIOT B CBS3SX aCCOLUMALMU WM arperalud BMECTO MUMEH JUIst
ONMCaHUs TOTO, 3a4€M OTH CBSA3M HYXKHBI. Bo3Bpamasce kK npumepy ¢ kimaccamu Person um
Company, MOXHO cKa3aTb, 4YTO Kiacc Person wurpaer poab COTpyAHHMKA KJacca
Company. Ponessie MMEHa - 3TO 00BIYHO MMEHa
CYLIECTBUTEIbHbIE  WJIM  OCHOBaHHbIE Ha  HHUX  (pa3pl, HUX  [OKa3bIBAIOT Ha
auarpaMMme  pSAIOM € KJIAacCOM, — WTPAONIMM  COOTBETCTBYIOmIyl0o  poib.  Kak
MPaBUJIO, TMOJIB3YIOTCS WM POJEBBIM MMEHEM, WM HMEHEM CBS3H, HO He oboumHu cpazy. Kak
W WMEHA CBS3€H, pOJieBble MMEHA He 00s3aTelbHBI, WX JAIOT, TOJHKO €CJH IeNIb CBSI3U HE
oueBuaHa. [IpumMep poseit npuBOIUTCA HUXKE:

+Employer +Employee

Company Person

Pucynok 2.15 Ilpumep poiseli cBsa3ei

ITaxer. MexaHu3M IIAKETOB
B koHTekcTe amarpaMM KJIaccoB, MAaKET - 9TO BMECTHJIMIIE JUIsi HEKOTOPOTro Habopa
KJIACCOB U APYTUX NAKETOB. [1akeT ABIsieTCAa caMOCTOSTENBHBIM IIPOCTPAHCTBOM UMEH.

Package

Pucynok 2.16 O6o3nauenue nakera B UML

B UML Her kakux-nmub0 orpaHHUuY€HUi Ha MpaBHiia, 10 KOTOPBIM pa3pabOTUYMKH MOTYT
WIM JTOJKHBI IPYIIIIMPOBATh KJIAcchl B MakeThl. HO ecTh HEKOTOpBIE CTaHApTHBIE ClIydau, KOraa
Takas TPyNIUPOBKA yMECTHA, HalpuMep, TECHO B3aUMOJCHCTBYIOIIME Kiacchl, Wiu Oosee
o0mmuii ciyyail - pazdueHne cCucTeMbl Ha MOJICUCTEMBI.

[Taket pu3mUecKu COAEPKUT CYLTHOCTH, ONpECIEHHbIE B HEM (FOBOPST, UTO "CYIIHOCTH
OpuHaAiIexxaT nakery"). OTO O3HayaeT, 4YTO eciau OyJIeT YHUYTOXKEH MakeT, To OyayT
YHHUYTOXKEHO U BCE €r0 COJEPKUMOE.

Cy1ecTByeT HECKOJIbKO Hanbosiee pacpoCTPaHEHHBIX MOAX0J0B K T'PYHIIHPOBKE.

Bo-niepBsIx, MOXHO rpyNIIHPOBATH ux 1o
CTEPEOTHILY. B TaKOM ciay4yae  IOJIy4aeTcs OIMH  IaKeT  C KJIaCCaMH-
CYIIHOCTSIMH, OJIVH C  TpPaHWYHBIMM  KJIACCaMH, OJIMH C  YHOPaBISIOUIMMHU

KilaCCaMHM U T.[. 9TOT noaxoa MOXKET OBITh TOJIE3€H C TOYKH 3PpCHUA PA3MCIICHUA TOTOBOH
CHUCTCMBI, IMOCKOJIBKY BCC HaXOJAIIMUCCA Ha KIMCHTCKUX MalllMHaX IOTPaHUYHBIC KJIACChbl YKC
OKa3bIBAOTCA B OJHOM ITaKCTC.



Hpyrou MOJIXOJ 3aKJII0YAETCA B 00BeIMHEHUN KJIaCCOB o 1504
¢byuknuonansHocTH. Hampumep, B makere Security (6€30macHOCTB) COJIEPKATCS BCE KIIACCHI,

OTBEUAIOIINE 3a 6€301acHOCTb PUIOKEHUS. B TaKOM
cllydae Jpyrue IMakeTbl MOryT HasbiBaThcsi Employee Maintenance (Pabota ¢ cotpynHukamn),
Reporting (ITonroroBka OTYETOB) u Error Handling

(O6padoTtka ommbok). IIpenMyriecTBO 3TOTO MOAXOJAa 3aKIIOYaeTCI B BO3MOXKHOCTH
MOBTOPHOT'O UCIIOJIE30BaHUSI.
MexaHu3M IIaKETOB IMPUMCHHUM K JIFOOBIM  DJIEMEHTaM MOACIN, a HE TOJbKO K

Ki1acCaM. Eciu JJIsA TpyHOIuupoOBKHA KJ1aCCOB HC HUCIIOJB30BaTh HCKOTOPLIC
OBpUCTUKH, TO OHA CTAaHOBHUTCA HpOI/ISBOHBHOfI. O)IHa U3 HHUX, KOTOpasi B OCHOBHOM
HCIIOJIB3YCTCA B UML 5 - 9TO 3aBUCHUMOCTBD. 3aBHCHMOCTD MCKAY

IBYMsI TIAKETaMH CYIIECTBYET B TOM ClIydae, €CIU MEXIy JIIOOBIMA ABYyMS KjaccaMd B
MakeTax CYIIECTBYET JH00ast 3aBHCHMOCTb.

Takum o0pa3zom, quarpamMma HakeTOB MpeACTaBIseT co0O0il AMarpaMmy, COAEp Kallyro
NaKeThl KJIACCOB M 3aBUCUMOCTH MexJay HUMH. CTporo roBopsi, MAKEThl U 3aBUCUMOCTHU
SBJISIFOTCSL DJIEMEHTaMH JHarpaMMbl KJIACCOB, TO €CTh JuarpaMma MakeToB — 3To ¢opma
JarpamMmbl KIIaCCOB.

—

S Entties

Boundaries

Control

Pucynok 2.17 Ilpumep nuarpamMmbl NakeTOB

3aBUCHMOCTh MEXIy JBYMSI OJEMEHTaMH HMMEET MECTO B TOM ClydYae, ecld
U3MEHECHUsT B OIPEICIICHUH OJIHOTO OJJIEMEHTa MOTYT TIOBJeYh 3a CO00i HM3MECHEHUS B
apyrom. YTo kacaercst KJIacCoB, TO IPHYHMHBI ISl 3aBUCUMOCTEH MOTYT ObITh CAMBIMU Pa3HBIMU:

OJIMH KJIACC MOCHUTAET COOOIIEHUE IPYTOMY;

OJIMH KJIacC BKJIFOYAET YacTh JaHHBIX JPYTOro KJIacca; OJUH KJIacC UCIIOB3YEeT JPYToil B
Ka4yecTBe TapameTpa OIepalivH.

Ecnmu xmacc mensier cBoii mHTEpdeiic, To M00oe CooOIeHne, KOTOPOe OH IOCHUIAET,
MOYET YTPATHTh CBOIO CHITY.

[TakeThl HEe AAalOT OTBETAa HA BOIPOC, KAKMM 00OpPa30oM MOXKHO YMEHBUIMTH KOJUYECTBO
3aBHCUMOCTEH B Balllell CHCTEME, OJIHAKO OHH MOMOTAIOT BBIJICIUTH OTH 3aBHCUMOCTH, a TIOCIIe
TOTO, KaK OHU BCE OKaXYTCSI Ha BUJLY, ocraercs
TONBKO  MOpaboTaTh  HAaX  CHIDKEHHWEM WX  KoinvecTBa.  JluarpamMMbel  makeToB
MOXKHO CUUTATh OCHOBHBIM CPEICTBOM YIIPaBJICHUS OOILECH CTPYKTYPOH CHCTEMBI.

[TakeTsl  SIBISAIOTCS ~ JKU3HEHHO  HEOOXOIMMBIM  CPEICTBOM  JUISS  OOJBIIMX
npoekroB. X  ciegyer  WCmonp30oBaTh B T€X  CiydasX, KOTJa  JadarpaMmma
KJIACCOB, OXBAaTBIBAIONIAasi BCIO CHUCTEMY B IIEJIOM W pa3MEIICHHAs Ha CIUHCTBEHHOM JIHCTE
Oymaru ¢opmara A4, CTAaHOBUTCS HEUUTAEMOM.



JAuarpamMMsbl COCTOSTHU I
HI/IaI‘paMMBI COCTOSTHHUH OIMPECACIIAIOT BCC BO3MOKHBIC COCTOSIHHA, B KOTOPBIX MOXKET

HaXOAUTHCS KOHKPETHBIN 00BEKT, a TaKkKe poruecc CMEHBI
COCTOSITHUI 00bEKTa B pe3yibTaTe HACTYIUICHHSI HEKOTOPBIX COOBITHIL.
CymectByeT MHOT0 dopm Juarpamm COCTOSIHUIA, HE3HAYUTEIIBHO

OTJIMYAIONIUXCS JAPYT OT JIpyra CEMaHTHUKOW.

Ha nuarpamMMe uMEIOTCs IBa CHEIUAIBHBIX COCTOSHUS — HadajbHOE (start) 1 KOHEYHOe
(stop). HauansHoe COCTOSIHHE BBIJICIICHO YepHOU TOYKOM, OHO
COOTBETCTBYET  COCTOSSHHIO  OOBEKTa, KOTJa OH  TOJIBKO  4YTO  OBLI  CO3/aH.
Koneunoe cocrtossHue o0o3HauaeTcsi 4epHOM  TOukoi B  OeloM  KpyXKe, OHO
COOTBETCTBYET COCTOSHUIO OOBEKTa HEMOCPEICTBEHHO TMepea ero yHHYTOoXkeHueM. Ha
IuarpaMMe COCTOSTHHI MOYKET OBITh OJTHO u TOJIBKO OJTHO
Ha4yaJIpbHOE COCTOssHME. B TO ke BpeMs, MOXeT OBITh CTOJNBKO  KOHEUHBIX
COCTOSIHMM, CKOJIBKO BaM HYXHO, WIM HX MOXET He ObTh BooOme. Korma oObekT
HaXOAWTCS B KaKOM-TO KOHKPETHOM COCTOSIHUM, MOTYT BBITIOJNHSTHCS PA3IUYHbBIC MPOIECCHI.
[Ipoueccsl, MPOUCXOISIIINE, Korja
O00BEKT HAXOAUTCS B OMPENEICHHOM COCTOSIHHM, HA3bIBAIOTCS NEHCTBUSMU (actions).

C cocTosHMEM MOXHO  CBSI3bIBaTh JIaHHBIC TISTH  THUIOB:  JESATEIBHOCTD,
BXOJTHOE JCHCTBHE, BBIXOJHOE NCHCTBUE, COOBITHE U HMCTOPUS COCTOSHHUS.

JlesiTeJIbHOCTD

HestenbHOCTBIO (activity) Ha3bIBaeTCsl IMOBEACHHE, peaan3yemMoe OOBEKTOM, MOKa OH
HaXOoOgUuTCA B JaHHOM COCTOAHUM. I[GSITGJ'II)HOCTB
— 3TO MIpePbIBAEMOE MOBEJICHUE. Omno MOXKET

BBITIOJHATBCS ~ JO  CBOETO  3aBEpIICHHS, TIOKa OOBCKT  HAXOAWTCI B  JAHHOM
COCTOSTHUM, WJIM MOXET OBbITh TMpepBaHO IMEpPexoJoM O0bEeKTa B JAPYroe COCTOSHHUE.
JlesTebHOCTh M300paXKAIOT BHYTPU CAMOTO COCTOSTHUS, €l JODKHO MPEIIeCTBOBATh ClIOBO do
(menath) U IBOCTOYHE.

BxoaHoe aeiictBue

BxonueiM geiicTBueM (entry action) Ha3bIBaeTCs TMOBEAEHHE, KOTOPOE BBIMOIHSETCS,
KOT/Ia OOBEKT MEPEXOAUT B JaHHOE COCTOsIHHE. [[aHHOe JeMCTBUE OCYIIECTBISETCS HE TOCIe
TOr0, Kak OOBEKT Tmepemen B 3TO  COCTOSIHME, 4, CKopee, KaKk  4acTh
9TOTO Tepexofa. B oTiuume OT [eATeNbHOCTH, BXOJHOE JCHCTBHE pacCMaTPUBAETCS Kak
HempepbiBaeMoe. BxonHoe JelCTBHE TakkKe IMOKa3blBalOT BHYTPU  COCTOSIHUS, €MY
MPEAIECTBYET CIOBO entry (BXO/a) U JBOETOUHE.

BeixoaHoe aeiicteue

Brixonnoe  meiictBue  (exit action) momoO6HO — BxomHoMy.  OmHakKo,  OHO
OCYIIECTBIISIETCS. KaK COCTaBHasg YacTh IMpollecca BbIXOAAa W3 JAHHOTO COCTOSHUA.
OHO sBISETCS YacTBIO TIpoIlecca TakKoro rnepexoma. Kak W BXOJHOE, BBIXOAHOE JIECHCTBHE
SIBJISICTCS] HETTPEPHIBACMBIM.

BrixogHoe neiicTBUE M300pakarOT BHYTPU COCTOSHUS, €My IMPEANISCTBYET CIOBO exXit
(BBIXOM) M IBOCTOYHE.

[ToBeneHne 0OBEKTa BO BpeMs JIEATEIHHOCTH, TPHU BXOJHBIX M BBIXOIHBIX JCHCTBHUSIX
MOJKET BKJIFOYATh OTIIPaBKYy COOBITHS Ipyromy 00BEKTY.
B 9TOM cirydae OIHCAHMIO JIEITEILHOCTH,
BXOJTHOTO JCHCTBHUS WM BBIXOJHOTO ACHCTBHS MPEALIECTBYET 3HAK « ™ ».

CooTBeTCTBYIOMIAs CTPOKA HA TUArpaMMe BBITISIUT KaK

Do: "enb.CobbiTHE (APryMEHTHI)

3necy Lleap — 310 O00BEKT, mModyyaromuii coOwbitTre, CoOBITHE — 3TO MOCHLUIAEMOE
cooOl1eHue, a ApryMeHTHI SBJISIOTCS TapaMeTpaMHy MOChLIIAeMOr0 COOOIIEHUSI.



JlesiTeIbHOCT ~ MOXKET  TaKK€  BBINOJHATBCA B pe3yjibTaTe  IOJYyYEHHS
00BEKTOM HEKOTOpOro coObITHsA. [lpu TONydeHUHM HEKOTOPOTO COOBITHS BBIOTHICTCS
onpeJieJeHHas AeSTEIbHOCTD.

ITepexomom (Transition) Ha3pIBaeTCS TMEpEeMENIEHWE W3 OJHOTO COCTOSHHS B
Ipyroe. COBOKYITHOCTB MepexoJI0B JuarpaMMbl MMOKAa3bIBAET, KaK 00BEKT
MOXET TIEpPEeMEeIIaThCcsl MEXIy CBOMMH COCTOsIHMsSIMA. Ha gmarpamMme Bce Tepexoibl
U300pakaroT B BHJAE CTPENKH, HAUMHAIOMICHCS Ha TMEPBOHAYAIBHOM COCTOSIHUM U
3aKaHYMBAIOIIEHCS MOCIEAYOLIUM.

[Tepexombl MOTYT OBITH pedieKCUBHBIMU. OOBEKT MOKET MEPEHTH B TO KE COCTOSHUE, B
KOTOPOM OH B HACTOSAIIMNA MOMEHT HaxoAWTCs. PediekcuBHBIE MepexoIbl N300pakaroT B BHIIE
CTpPEJIKH, HAUUHAIOIIEHCS M 3aBepLIAIOLIEHCS Ha OJHOM U TOM K€ COCTOSTHUU.

Y  mepexoma  cymiecTByeT — HECKOibko  crenudukanmii.  OHM  BKIIOYAIOT
COOBITHS, apTyMEHTHI, OTPAKIAIOIINE YCIOBUS, NEHCTBUS M TMOCHUIAEMbIE COOBITHSI.

CoObiTUS

CoObiTHe (event) — 3TO TO, YTO BBI3BIBAECT MEPEXOJ M3 OJHOTO COCTOSIHHSI B JIPYToe.
CoOpITHE pa3MeNIaT Ha AUarpaMmMe BIOJIb TUHUHU TIepexoa.

Ha nuarpamme st oTtoOpaxeHHs COOBITHS MOXHO HCIOJIB30BaTh KaKk HMSA
omepanuu, Tak U OObIYHYIO (pasy.

BonpmnHCTBO epex0 0B TOJKHBI HIMETh COOBITHS, TAK KaK UMEHHO OHH, MPEXK]IE BCETO,
3aCTaBIISAIOT MEPEXO] OCYIIECTBUTLCA. TeM He MeHee, OBIBAlOT M aBTOMATHYCCKUE TICPEXO/Ibl, HE
umerone coosituii. [lpu 3ToM 00BEKT caMm mepeMenIaeTcs U3 OJHOTO COCTOSIHUS B JIPYTO€ CO
CKOPOCTBIO, IMO3BOJISIFOIICH OCYIIECTBUTHCS BXOIHBIM JICHCTBUSAM, NCATCIEHOCTH M BBIXOIHBIM
JEUCTBUSM.

Orpaxnarmomue ycia0Bus

Orpaxnaromue  ycrnoBusi  (guard  conditions)  ompenensiroT, Korga  HEepexoj
MOXET, a KOTJa HE MOXET OCYIIECTBUTHCSA. B MPOTHBHOM cilydae rmepexo] He OCYIIEeCTBUTCS.

Orpaxparoniyue yciaoBHS H300pa)xxar0T HA AuarpaMMme BJIOJIb JIMHUU TMEpexoja Mocie
UMEHHU COOBITHS, 3aKIIF0Yast UX B KBaJIpaTHBIC CKOOKH.

Orpaxnarorue yCIIOBUS 3aJaBaTh HEeo0s13aTebHO. OnHako eciiu
CYIIECTBYET HECKOJIBKO aBTOMATHYECKHX NIepexo/I0B u3 COCTOSIHUS,
HEOOXOJMMO ONPENENUTh JUIsi HUX B3aMMHO HCKITIOYAIOIINE OTrpa)<Ialollue YCIOBUSA. JTO
TIOMOJKET YUTATENIO TUarpaMMBbI MTOHATh, KAKOW MyTh Tepexo/ia Oy1eT aBTOMaTHIEeCKH BEIOpaH.

HeiicrBue

JleiictBueM (action), Kak YK€ TOBOPUJIOCH, SIBJISIETCSI HENPEPHIBAEMOE IOBEICHHE,
OCYILECTBIISAIOLIEECs KaK 4acTh Iepexo/ia. BxonHble U BBIXOAHbIE JEHCTBUS IOKA3bIBAIOT BHYTPU
COCTOSIHUI, IOCKOJIbKY OHM OIIPEAENSIOT, YTO MPOUCXOUT, KOI/1a OOBEKT BXOJUT WIIM BBIXOAUT
u3 HETO. Bonpryio 4acTh
JNEHUCTBUM, OJHAKO, HW300paXarOT BIOJb JIMHUM TIEpPeXoAa, TaK KaK OHU HE JOJKHBI
OCYILECTBIIATHCS MPH BXOJIE UIIU BBIXO/I€ U3 COCTOSHUS.

JleiicTBHE PUCYIOT BIIOJIb JIMHUU NEPEXO/A MOCIE UMEHHU COOBITHUS, €My NMPEALIECTBYET
Kocas 4yepTa.

CoOblTHE WM JeHCTBUE  MOTYT  OBbITh  IOBEJACHUEM BHYTPU  OObEKTa, a
MOTYT MpeACTaBJIATh €000l  cooOuieHuwe, mocbulaeMoe Jpyromy oObekry. Ecin
coObITHE WM JIEHCTBUE TIOCHUIAETCS JApYyromMy OOBEKTy, MepeJ HHUM Ha Juarpamme
IOMEIIAIOT 3HAK « " ».



CHAaTHe geHer
[oTpvyaTeneHBIA Ganamc]

OTKpLIT MpeBbileH1e KpeAUTa W

. entry: BpemMeHHO 3aMOpo3UTE cueT
Brnap aener do: MNocnate yEeAOMMNEHHE KNHEHTY
[nonoxmTensHbin exit Pa3smopo3unTts cuer
Bananc)

Knuent Tpebyet
3aKpbIT cyeT /

CoxpaHuTb gaty
3aKpbITHA cyeTa

MNposepka Bananca
[oTpuyaTensHeii Ganaxc
entry. Bogate B Teverue Gonee 30 gHeil)

KPEAWTHYIO KapTy

3akpbiT

®

Pucynok 2.18 Ilpumep nuarpamMmbl COCTOSIHUI

JunarpaMMbl  COCTOSIHMUA HE HAAO CO3/aBaTh JUIS  KaXAOro  Kiacca, OHH
OPUMEHSAIOTCS  TOJBKO B CIOXKHBIX  ciay4asx. Ecmm  o0BbeKT — Kiacca  MOXKET
CYHIGCTBOBaTL B HECCKOJIBKHUX COCTOSHUAX MU B KaAXIOM HN3 HUX BCIACT 06651 HO-paBHOMy,
JUTSL HETO MOJKET IMOTPeOOBaThCS TaKas JuarpaMmma.

JuarpaMmbl pa3MenieHust

Jmarpamma  pasmemenus  (deployment — diagram) — oTpaxkaer  ¢u3HUECKHE
B3aMMOCBSI3H MEX Ty IPOTPaMMHBIMH u anmapaTHbIMU KOMITOHEHTAMHU
cucreMbl. OHa  sBISIETCS  XOPOIIUM  CPEICTBOM Ui TOTO, YTOOBI  TIOKa3aTh
MapuIpyThl HepeMeIeHusi 00BbeKTOB M KOMIIOHEHTOB B pPAacHpeesieHHON CUCTEME.

Kaxmprit y3en Ha rarpaMme pasMereHusI NpeICTaBIseT coboi
HEKOTOPBI TUN  BBIYMCIUTEIBHOTO YCTpOiiCTBa — B  OOJNBIIMHCTBE CIIy4aeB, 4YacTh
ammaparypbl. JTa anmaparypa MOXET OBbITh MPOCTHIM YCTPOWCTBOM WIJIM JAaTYMKOM, a MOXKET
OBITH U MAHH(DPEHMOM.

Jlmarpamma  pa3MemIeHHs  TIOKa3bIBaeT  (PU3UYECKOE  PACIOJOKCHHE CEeTH U
MECTOHAXOX/ICHUE B HEW Pa3IMYHBIX KOMIIOHEHTOB.

Banking Database
Server

Oracle Server
c<| AN>>

Regional
ATM Server

Printer

ATMServer.exe
<<Private Network>>

<<Private Network>>

459 Elm St,
ATM

125 First St.
ATM

ATMClient.exe ATMClientexe

Pucynok 2.19 Ilpumep nuarpaMmbl pa3MelIeHUs

JnarpaMma pa3MEIIEHUS HCIOJb3YyETCd MEHEIKEPOM MPOEKTA, I0Jb30BATEISAMM,
apXUTEKTOPOM CHUCTEMBI u SKCIUTyaTalluOHHBIM MIEPCOHAJIOM,
9TOOBI TIOHATH (PU3NYECKOE pPa3MEIICHUE CHUCTEMBI M  PACIONIOKCHHE €€ OTACIbHBIX
MOJICUCTEM.

JnarpaMMbl KOMIIOHEHTOB



Jnarpammsl KOMIIOHEHTOB [IOKa3bIBAIOT, KaK BBITJISIAUT  MOJENb  Ha
¢usznueckom ypoBHe. Ha HuX wu300pakeHbl KOMIIOHEHTHI IPOrpaMMHOr0 obOecriedeHHs U
CBA3M Mexay Humu. IIpy 3TOM Ha Takol auarpaMMe BBIJENAIOT JABa THUIA KOMIIOHEHTOB:
WCIIOJIHSIEMbIE KOMITOHEHTHI M OMOJINOTEKHU KO/1a.

Kaxnplii kmacc wMomenu (WM mojcucTtemMa) TmpeoOpasyeTcss B KOMIIOHEHT
ucxogHoro koxa. Ilocne co3maHus OHU cpa3dy JOOaBISAIOTCS K JuUarpamMme KOMIIOHEHTOB.
Mexny OTJEJBbHBIMU KOMIIOHEHTaMHU n300paXkaroT 3aBUCUMOCTH,
COOTBETCTBYIOIIME 3aBUCHMOCTSIM Ha 3Tale KOMMWISALWU WX BBINOJHEHUS IPOrPaMMBI.

ATM exe

g_‘ Cash Dispenser

Card Reader _/"/ i
gu’
\\
i e ATM Screen l\
Card Reader /” X .
|
Cash Dispenser
/4
ATM Screefi

Pucynok 2.20 . [Ipumep nuarpamMmbl KOMIIOHEHTOB

I[I/IarpaMMBI KOMITOHCHTOB NPUMCHAIOTCA TCMU YUYACTHHUKAMH IPOCKTA, KTO OTBCYACT 34
KOMITUWJIATTHIO CHUCTCMBI. U3 HEC BHUIHO, B KaKOM MopsAaKe Hago
KOMITUJIUPOBATH KOMIIOHCHTHSI, a TAaKXEC KakKue HUCITIOJTHACMBIC KOMIIOHCHTbI
6y,HYT CO31aHbI CHCTEMOH. Ha Takou AuarpaMme IIOKa3aHO COOTBCTCTBUC
KJIaCCOB PCAJIM30BAHHBIM KOMIIOHCHTAM. Ona HYy)XHa TaM, 1€ HAYUWHACTCA ICHCpaAlud KOJIa.

O0beguHeHne TUATPaMM KOMIIOHCHTOB M Pa3BePTbIBAHUSA

B HekoTOphIX ciy4asx J[dOmycKaeTcs pa3MellaTb JuarpaMMy KOMIIOHEHTOB Ha
JyarpamMme pa3BepThIBaHMs. DTO MO3BOJIAET NOKA3aTh KaKHMEe KOMIIOHEHTHI BBIOIHIKOTCS U Ha
KaKHX y3/1ax.

TEXHOJIOI'UA YIIPABJIEHUA UBMEHEHUAMMU B IIPOEKTUPOBAHUU
NHO®OPMAIIMOHHbBIX CUCTEM

[TpoGnembl ympaBiieHUs] TPOTPAMMHBIMU TIPOCKTAMH BIIEPBBIC MPOSBWIACHL B 60-X -
Havane 70-x TOJOB, KOI/@a TMPOBAJMINCH MHOTHE OOJBIIME MPOCKTHl IO pa3paboTKe
NPOTPaMMHBIX TPOJIYKTOB. bbuth 3adukcupoBaHbl 3aaepkku B cosganuu [10, oHO ObLIO
HEHAJICKHBIM, 3aTpaThl Ha pa3pabOTKy B HECKOJIbKO pPa3 MPEBOCXOWINA IEePBOHAYATHHBIC
OLICHKH, CO3/IaHHBIE MPOrPaMMHBIC CHCTEMBl YacTO HWMEIM HHU3KHE II0Ka3aTeln
IMPOU3BOAUTCIILHOCTH. HpI/I‘-II/IHBI MMpOBAJIOB KOPCHWJIMCHL B TCX IOAXOAdX, KOTOPLIC
UCIIOJIB30BAJIMCh B YIIPABICHUH MPOEKTaMu. [IpuMeHseMas MeTo/iKa OblIa OCHOBaHA Ha OIBITE
yOpaBlIeHUS] TEXHUYECKHMMH TIPOSKTaMU M OKa3ajach Hed(P(EeKTUBHOH mpu pa3zpadboTke
POTPaMMHOTO 00eCTIeUeHHUSI.

Baxxno moHuMMaTe pasHUIly MeEXAy mnpodeccuoHanbHON pazpaborkoir [IO wm
JTFOOUTEIILCKAM  MPOrpaMMHpOBaHueM. HeoOXomuMocTh — ympaBiieHUS — IPOTPaMMHBIMH
NPOEKTaMU BBITEKAaeT M3 TOro (hakra, 4To mporecc co3mganus npogeccruonansHoro 10 Bceraa
SIBIISICTCS CYOBEKTOM OIO/PKETHOM TMOJIMTUKU OpraHHW3alliy, e OHO pa3padaThIBaeTCs, U UMEET
BpEMEHHbIE OorpaHndeHusi. Pabora pykoBoaUTENsI IPOrPaMMHOTO MPOEKTA IO OOJIBIIOMY CUETY



3aKJII0YAaeTCs B TOM, YTOOBI I'apaHTUPOBATh BBHIMOJIHEHUE ATUX OIO/KETHBIX M BPEMEHHBIX
OTpaHMYEHUH ¢ yueToM OM3HEec-1eNel opraHi3alui OTHOCUTEIBHO pa3padaTeiBaemoro I10.

PykoBoauTenu  MpOEKTOB NMPHU3BaHbBl  CIUIAHUPOBaTh  BCE  3Tambl  pa3pabOTKu
MPOrpaMMHOTO TpoAykTa. OHU TakKe IODKHBI KOHTPOJMPOBATH XOJ BBITOJHEHHS PAa0OT H
coOuoIeHnsT Bcex TpeOyeMbIX cTaHaapToB. [IOCTOSHHBIA KOHTPOJIb 32 XOJOM BBIIOJHEHUS
paboT HEoOXOAMM JJs TOro, YTOOBI MpoLecc pPa3pabOTKH HE BBIXOIWI 3a BpPEMEHHBbIE U
OIOJKETHbIE OTpaHWYEHHUs. XOpoIlee YIpaBlIeHHE HE TapaHTHUPYET YCIEHIHOTO 3aBEepIICHUs
MPOEKTa, HO IUJIOXO€ YINpaBieHHE O0sA3aTeIbHO INPUBEIET K €ro MpoBaly. OTO MOXET
BBIPa3UThCS B 3a/IepXKKe CPOKOB chauu roroBoro I1O, B MpeBBIIIEHUH CMETHOH CTOMMOCTHU
MPOEKTa U B HecOOTBETCTBUH rotoBoro 110 cneunduxanyu tpeboBaHuil.

IIponiecc pazpabotku [1O cCymiecTBEHHO OTJIMYAETCS OT MPOLECCOB pealu3aluu
TEXHUYECKHUX TPOEKTOB, YTO TOPOXKAAECT OINpEeAENIEHHbIE CIOXKHOCTH B  YIPaBJICHUU
IpOTrpaMMHBIMU IIPOEKTAMHU:

1. [IporpaMMHBIi TPOAYKT HeMaTepuaieH. [I[porpammHoe obecrieueHue HeMaTepUaIbHO,
€ro HeNb3sl YBUJIETh WIM NOTPOraTs. PykoBoauTe b NPOrpaMMHOTO MPOEKTa HE BUIUT MPOLIECC
"pocta" paspabateiBacmoro I10. OH MOXeT mojaratbCsi TOJBKO Ha JOKYMEHTAIMIO, KOTOpPast
¢ukcupyer nporiecc pa3paboTKH MPOrpaMMHOIO MPOIYKTA.

2. He cymecTtByeT cTanmapTHBIX mporeccoB pa3zpadbotku [10. Ha ceromnsiimamii neHs He
CYLIECTBYET YETKOM 3aBUCUMOCTU MeXAy mnpoueccoM coszganus [1O0 u TtunoMm cosnaBaeMoro
IPOTPaMMHOTO TIPOAYKTa. Jpyrue TexXHHUECKHe NUCIHILIMHBI UMEIOT JTUTEIBHYI0 HCTOPHIO,
nporecchl pa3palOTKM TEXHUYECKUX M3JEIMA MHOTOKPAaTHO ONpoOOBaHBI U IPOBEPEHBI.
[Ipoueccel co3ganusi OOJBIIMHCTBA TEXHUYECKUX CHUCTEM XOpOILO H3Yy4yeHbl. M3yueHuem ke
npoueccos cozganus 11O crnenmanucTsl 3aHUMArOTCS TOJNBKO nocienHee BpeMs. Iloaromy noka
HeNb3s TOYHO IpeJiCKa3aTh, HA KakoM f3Tare mpouecca pas3padbotku [1O mMoryTt BO3HUKHYTH
npoOJIeMBbl, yTPOXKAIOLIUE BCEMY ITPOrPaMMHOMY HPOEKTY.

3. Bonpme mporpaMMHBIE TTPOEKTHI - 3TO 4YacTo "oJHOpa3oBbie" MPOEKTHL. bombiime
pOrpaMMHBIE NMPOEKTHI, KaK MPAaBUJIO0, 3HAYUTEIBHO OTIMYAOTCS OT MIPOEKTOB, pealn30BaHHbIX
panee. IlosTomy, 4YTOOBI YMEHBIINTH HEOINPEAEICHHOCT, B IUIAHUPOBAHUU IPOEKTA,
PYKOBOJUTENN IPOEKTOB JOJDKHBI 00J7aJaTh OYeHb OOJBIIMM MpaKkTH4YeCKUM omblToM. Ho
MIOCTOSIHHBIE TEXHOJOTMYECKHE W3MEHEHHS B KOMITBIOTEPHON TEXHUKE M KOMMYHHUKAI[HOHHOM
000pYyIOBaHUHU OOECLIEHUBAIOT MPEAbIIYIIUI ONBIT. 3HAHUS M HABBIKH, HAKOIUICHHBIE OIBITOM,
MOTYT HE BOCTPEOOBATHCS B HOBOM ITPOEKTE.

IlepeuncieHHble OTIMYMS MOTYT IIPUBECTH K TOMY, YTO peasn3aliusl MPOeKTa BbIMAET U3
BPEMEHHOTO TpajuKa WM IPEBBICUT OIOKETHBIE AaCCUTHOBAaHWA. [IporpaMMHBIE CHCTEMBI
3a4acTyl0 OKa3bIBAIOTCS HOBMHKAMH Kak B "HIEOJIOTHYECKOM'", TaK M B TEXHUYECKOM ILIAHE.
[ToaTomy, mpenBus BO3MOXHBIE MPOOJIEMBbI B pealu3alliid MPOrpPaMMHOrO MPOEKTa, CIEAYeT
BCerJa MOMHHMTb, YTO MHOTMM U3 HHUX CBOICTBEHHO BBIXOJWUTh 3a PAMKH BPEMEHHBIX U
OFOJKETHBIX OTpaHUYCHUI.

IIpouecc ynpasienust pa3padoTKoil NporpaMMHOro odecrne4eHnst

HeBo3MoxHO omucaTh U CTaHJAPTU3UPOBATh BCE PAOOTHI, BHIMOIHIEMBIE B MPOEKTE IO
coznanuio [10. Otu paboThl BecbMa CYLIECTBEHHO 3aBUCAT OT OpPraHU3alMM, TJ€ BBIIOIHIECTCS
paszpabotka [IO, m oT Tuma co3zmaBaeMoro mporpaMMHoro mnpoaykra. Ho Bcerma MoxHO
BBIJICJIUTH CIIEYIOIIHUE:

Hamnucanue npeanoxxenuit no cozganuto I10.

[TnanupoBaHue u cocraBieHue rpaduka padbot o cozaanuto I10.

OneHuBaHuE CTOUMOCTHU IIPOEKTA.

[TonGop mepconana.

KoHTposnb 3a X0/10M BbINOJIHEHUS PaOOT.

Hanucanue oTueToB U NpeicTaBIeHU.

[lepBas cragus NpOorpaMMHOIO MPOEKTa MOKET COCTOSITh U3 HAMCAHUS NPEUI0KEHUN
0 peanau3aluy 3Toro npoekta. [IpeokeHus 10JKHBI COJepKaTh ONKUCAHKUE Lieleld MPOEKTOB U
croco0oB ux AocTkeHHs. OHH Takke OOBIYHO BKJIIOYAIOT B ce0sl OICHKH (MHAHCOBBIX U



BPEMEHHBIX 3aTpaT Ha BBINOJHEHUE MpoekTa. [Ipm HEOOXOIUMOCTH 31€Ch MOTYT MPHUBOAUTHCS
000CHOBaHHUA AJI Nepeaud MPOeKTa Ha BHINOJHEHHE CTOPOHHEHM OopraHW3alluy MU KOMaHJe
pa3pabOTYHKOB.

Hanucanme mnpennoxeHuil — OYe€Hb OTBETCTBEHHas paloTa, Tak Kak MJii MHOTHX
OpraHu3alii BOIPOC O TOM, OyAeT JM MNPOEKT BBINOJIHATHCA CaMOW OpraHM3alnuedl Win
pa3pabaThIBaThCA 10 KOHTPAKTy CTOPOHHEW KOMITAHHMEH, SBIsAeTCS Kputuueckum. He
CYLIECTBYET KaKHX-TMOO pEeKOMEHJAIMH M0 HAMUCAHUIO MPEUIOKEHUH, MHOTO€ 3/I€Ch 3aBUCHUT
OT OTIBIT.

Ha srane nnaHupoBaHus IIPOEKTa ONPEAEIAIOTCA MPOLECCHI, 3Tallbl M IOJyYEHHbIE Ha
Ka)KJIOM M3 HUX PE3yJbTaThl, KOTOPBIE JOJKHBI IIPUBECTU K BBHIMOJIHEHHIO ITpoekTa. Peannzanus
9TOr0 IUIaHA MPUBEAET K JOCTMXKEHMIO Lieneld mnpoekTta. OmpeneseHne CTOMMOCTH IIPOEKTa
HampsIMyl0 CBSI3aHO C €ro IUIAaHMPOBaHHEM, IIOCKOJBbKY 3/1eCh OLEHHUBAIOTCS PECYpCHI,
TpeOyrolecs 15 BBIITOJHEHUS TIaHa.

KonTponb 3a Xx010M BbINOIHEHHS] pabOT (MOHUTOPUHI NMPOEKTa) — 3TO HENPEPHIBHBIN
IIPOLECC, MPOJOJIKAIOIIMICA B TEYEHHME BCErO0 CPOKa pealu3aluy NpoekTa. PykoBoauTtens
JOJDKEH TIOCTOSIHHO OTCIIEKHUBATh XOJ| peajlu3allii TMPOEKTa U CPaBHHUBATh (PaKTUYECKUE U
IUTAHOBBIE TIOKA3aTelIM BBIOJHEHHUS paboOT C UX CTOMMOCTHIO. XOTSI MHOTME OpraHu3aluu
UMEIOT MEXaHW3Mbl (OPMAIBHOIO MOHHUTOPHHra pabOT, OMBITHBI PYKOBOAMTEIb MOKET
COCTaBUTh SICHYI0 KAapTHHY O CTaJUM Pa3BUTUU MNPOEKTa MPOCTO IyTeM HePOpMaaIbHOIro
oOuieHust ¢ pa3pabOTUYNKAMHU.

HedopmanbHblii MOHUTOPUHT YacTO IMOMOTaeT OOHAPY>KUTh MOTEHIUAIBHBIE ITPOOJIEMBI,
KOTOpBIE B SIBHOM BHUJE MOTYT OOHapyXuThCs no3aHee. Hampumep, exenHeBHOEe 00CyXIeHUE
XOZla BBINOJHEHUs pabOT MOXKET BbIIBUTh OTAEIbHBIC HEIOPAOOTKH B  CO31aBaEMOM
IpOrpaMMHOM TMpoJyKTe. BmecTto okugaHusi OTYETOB, B KOTOpBIX OyAeT OTpakeH ¢akT
"mpoOykcoBku" rpaduka pabOT, MOXKHO OOCYAUTh CO CHELMATUCTAMH HaMeyarolluecs
IPOrpaMMUCTCKUE TPOOJIEMBbI U HE JIOIYCTUTh CpbIBa rpaduka padoT.

B TeweHue peanuzanuMuM MpoekTa OOBIYHO MPOUCXOJIUT HECKOIBbKO (hopManbHbIX
KOHTPOJIBHBIX IIPOBEPOK XOJ1a BBIMOJHEHUS padboT 1no co3znanuto [10. Takue npoBepKu JOIKHbBI
JaTh OOLIyI0 KapTHHY XOJa pealid3allid INpOeKTa B IEJIOM M I0Ka3aTbh, HACKOJBKO YK€
paspabotanHas yacth [1O COOTBETCTBYET 11€JI5IM ITPOEKTA.

Bpewmst BbINOIHEHUS OOJIBIIMX MPOTPAMMHBIX MPOEKTOB MOXKET 3aHUMATh HECKOJIBKO JIET.
B TeueHue 3Toro BpeMeHu LN U HaMEPEeHUsl OpraHu3aliy, 3aKa3aBlliell IpOrpaMMHBIN MTPOEKT,
MOTYT CYIIECTBEHHO HM3MEHMTHCS. MOXKET OKazaThCs, YTO pazpabaThiBaeMblii MPOrpaMMHBIN
IPOAYKT CTall YK€ HEHYXHBIM JIHMOO HMCXOIHBIE TpeboBaHHs K co3mgaBaemMomy I1O mpocto
ycTapeau M HMX HEOOXOOUMO KapAWHAJIBHO MEHATh. B Takoil cuTyalluu pyKOBOJCTBO
OopraHusaiuu-pazpaboTurKa MOKET NMPUHATH pellieHue o npekpamieHuu pazpadotku 110 unm 06
U3MEHEHUU NpOeKTa B IEJIOM C TeM, YTOObl Yy4YecTb W3MEHUBIIMECS LU M HaMepeHus
OpraHM3alK-3aKa3yuKa.

PykxoBoauTenu mpoekToB OOBIMHO OO0S3aHbI CaMM MOAOMpATh UCIOJHUTENEH ISl CBOMX
npoekToB. B wuageanbHOM ciydyae nNpogecCHOHAIbHBIH YPOBEHb HCIOJHUTENEH JIOJKEH
COOTBETCTBOBATh TOH paboOTe, KOTOPYIO OHM OyAyT BBINOJHATH B XOJ€ pealu3alld IPOEKTa.
OpHako BO MHOTHX Ciy4asiX pyKOBOJIUTENIN TOJIKHBI [OJIaraTbCsl HA KOMaH1y pa3pabOTYUKOB,
KOTOpass jajeka oT wuneanbHo. Takasg cuTyauus MoOXeT ObITh BbI3BaHA CIIEAYIOIIMMU
IpUYUHAMMU:

1. BropkeT npoekTa He MO3BOJISIET NPUBJIEYb BHICOKOKBAIU(HUIIMPOBAHHBIN MepcoHal. B
TaKOM CJTy4ae 32 MEHBUIYIO TUIATy MPUBJICKAIOTCS MEHEee KBATM(UIIMPOBAHHBIC CTICIIUAIHACTHI.

2. bpIBaloT cuTyaluM, KOrJa HEBO3MOXHO HaWTH CIEUUAIUCTOB HEOOX0IUMON
KBaJM(HUKAIMM Kak B CaMOW OpraHu3alMH-pa3paboTdnMke, Tak W BHe ee. Hampumep, B
opraHu3anuu "Iydiye Jrou" MOTYT ObITh YK€ 3aHSATHI B IPYTUX IIPOEKTax.

3. Opranuzanusi X04eT MOBBICUTh NPOQECCHOHATIBHBIN YpPOBEHb CBOMX PabOTHHUKOB. B
9TOM Cllyyae OHa MOXXET HpPHUBJIEYb K YYacTHIO B IPOEKTE HEONBITHBIX WIM HEAOCTATOYHO



KBaJM(PHUIUPOBAHHBIX pAaOOTHUKOB, YTOOBI OHU NMPHOOPENN HEOOXOAUMBIH OMBIT U MOYYUIIHCH Y
0oJiee OIBITHBIX CIICIUANCTOB.

Takum 00pa3oM, MOUYTH Beerza Moadop CIEUATUCTOB IS BBITOJIHEHUS IPOEKTa UMEeT
OTIpeleIeHHbIE OTPAaHWYCHHSI U HE SBJSIETCS CBOOOIHBIM. BMecTe ¢ TeM HEOOXOIUMO, YTOOBI
XOTS OBl HECKOJIBKO WIEHOB TpYNIBbl pa3pabOTUYUKOB MMM KBATU(PHUKAIMIO U  OIIBIT,
JOCTaTOYHBIC [T pabOTHI HaJl TaHHBIM MPOEKTOM. B MpOTHBHOM ciTydae HEBO3MOKHO H30€XKaTh
omnbok B pazpadotke I10.

PyxoBoauTenp mpoekTa 0OBIYHO 00sI3aH MOCHUTATH OTYETHI O XOJI€ €TO BBHITIOJHEHUS KaK
3aKa34uKy, TaK M MOJPATHBIM OpraHU3alusM. OTO JOJDKHBI OBITh KpaTKHe JIOKYMEHTHI,
OCHOBaHHBIE Ha HH(OpPMAINH, U3BJIEKAEMOI U3 IMOJAPOOHBIX' OTYETOB O POEKTe. B aTHX oTUeTax
JOJDKHA OBbITh Ta WHGpOpMalMsi, KOTOpas IO03BOJIIET YETKO OLEHHUTh CTENeHb TOTOBHOCTH
CO3/1aBa€MOT0 TIPOTPAMMHOTO TIPOIYKTA.

B pamkax kypca «CucteMHass MHXEHEPHsD BBLACICHBI CICAYIOIUE POJIU B IPyMIE 10
paspabotke [10:

PykoBoaurens — o01ee pyKoBOACTBO MPOEKTOM, HATMCAHUE IOKYMEHTAIUU, OOIIEHHUE ¢
3akasunkom 110;

CucTeMHBbI aHaTUTUK — pa3paboTKa TpeOOBaHUH (COCTaBICHHE TEXHUYECKOTO 3aJaHHs,
MIPOEKTa MPOrPAMMHOTO OOECIICUEHU);

Tecrep — cocraBieHue IUIaHa TECTUPOBaHMA M aTTectanuu rorosoro [1O (mpoaykra),
COCTaBJICHUE CIIEHApHUsl TECTUPOBaHUs, 0a30BBIN MpUMEp, MPOBEICHIE MEPONPUATHH 110 TUIAHY
TECTUPOBAHUS;

PazpaboTunk —  MoOAeNMpPOBaHWE  KOMIIOHEHT MNPOTPAMMHOTO  OOECTICUCHHS,
KOJIMUPOBaHUE.

Ils1anupoBaHMe MpPoeKTAa Pa3padOTKU MPOrPAMMHOIO o0ecneveHust

O¢¢dexkTuBHOE ynpaBiIeHHE MPOrPaMMHBIM TPOEKTOM  HANpsAMYI0 3aBUCHUT  OT
IPAaBWJIBHOTO IJIAHUPOBAaHUS padOT, HEOOXOAMMBIX Ui €ro BbIMONHEHus. [lnan momoraer
PYKOBOJUTENIO MpPEABUIECTh MPOOIEMbl, KOTOPbIE MOT'YT BO3HHMKHYTh Ha KaKHUX-THOO 3Tamax
cozmanust [10, u pa3zpaboTaTh NMPEBEHTUBHBIE MEPHI JUIS WX MPEIYNPEKICHUS WIH PEIICHHUS.
[Inan, pa3paGoTaHHBII Ha Ha4YaJbHOM JTale MPOEKTa, pPacCMAaTPUBAETCS BCEMHU €ro
YYACTHUKAMH KaK PYKOBOISIIMKA JIOKYMEHT, BBIIIOJHEHHE KOTOPOTO JOJDKHO MPHBECTH K
YCIIEIIHOMY 3aBEpIICHUIO0 TPOEKTa. IJTOT TIEpBOHAYAJbHBIM IUIAaH JOJKEH MaKCHUMAallbHO
1OJIpOOHO OMKCHIBAThH BCE ATAIBI pealu3aliy MPOEKTa.

[Iponiecc muaHMpPOBaHUS HAUYMHAETCS, UCXOAS M3 ONUCAHHUS CHCTEMBI, C ONpEAeTIeHUs
NPOCKTHBIX OTrpaHUYEHHUH (BpPEMEHHbBIE OTPAaHUYEHHUS, BO3MOXXHOCTH HAJIMYHOTO MEpCOHAa,
OIO/PKETHBIE OTPAHUYECHUS U T.J.). DTU OTPAHUYEHHUS TOJIKHBI OMPENENATHCS MapaieNbHO C
OLICHUBAaHWEM IMPOEKTHBIX IAapaMeTPOB, TaKMX KaK CTPYKTypa M pa3Mep INpOEKTa, a TaKxke
pacnpeneneHueM (GYHKIMH cped WCHOMHUTENEH. 3aTeM OIMpeAeNsIoTCs ATambl pa3padoTKU U
TO, KaKHe pe3yJbTaThl JOKYMEHTAIlWs, POTOTHIIbI, IMOJCUCTEMbI HIIM BEPCHUU MPOTPAMMHOTO
OPOAYKTa) MAODKHBI OBITh TOJY4YeHBl MO OKOHYAHMM OTUX OJTamnoB. Jlamee HauMHaeTcs
[UKJIAYecKast 4acTh IianupoBanus. CHavana paspadareiBaeTcsi rpaduk padoOT MO BHITIOJTHEHUIO
MPOEKTa WJIH aeTCs pa3pelleHue Ha MPOAOKEHNE UCTIONb30BaHUs paHee CO3/1aHHOTo Tpaduka.
[Tocne 3TOrO0 MPOBOAUTCS KOHTPOJIb BBIMOJIHEHUSI PabOT U OTMEUAIOTCS PACXOXKIACHMSI MEXIY
peallbHbIM U TIAHOBBIM XOJI0M padoT.

Jlanee, mo Mepe NOCTYIUICHHS HOBOW HH(GOpMAIMKM O XOJE BBHINOJIHEHUS TPOEKTA,
BO3MOXKEH MEPECMOTP MEPBOHAYAIBHBIX OLEHOK MapaMEeTpOB MPOEKTa. DTO, B CBOIO OYEpPE.b,
MOXET TPHUBECTH K H3MEHEHHI0 Tpaduka pabor. Ecim B pesynprare 3THX HW3MEHEHHH
HApYIIAIOTCSI CPOKHM 3aBEPIICHUS MPOEKTa, JOJKHBI ObITh MEPECMOTPEHBI (M COTJIacOBaHBI C
3aka3unkoM [1O) npoekTHbIe OrpaHUYEHHUS.

Koneuno, GOJBIIMHCTBO PYKOBOAMTENECH MNPOEKTOB HE IYMAalOT, YTO peanu3aius ux
MIPOEKTOB MPOUJIET IIIAK0, 0e3 BCAKUX mpodieM. JKenaTeIbHO OnucaTh BO3MOXKHBIE ITPOOJIEMBI
elle 10 TOTO, KaK OHU MPOSBIT ce0s B X0Je BhIMOJIHEHHs poekTa. [loaTomy mydie cocTaBisiTh
"meccumuctryeckue" rpadukm pador, yem "ontumuctuueckue". Ho, KOHEUYHO, HEBO3MOXKHO



MOCTPOUTH IUIAH, YYUTHIBAOIIMKA BCE, B TOM YHWCJE CIydaliHble, MPOOIEMBbI U 3aACPKKU
BBITTOJIHEHHSI TTPOEKTA, MOITOMY M BO3HHKAECT HEOOXOIUMOCThH TEPHOAMYECKOTO MEepecMoTpa
MPOEKTHBIX OTPAHUYEHUI U ATANlOB CO3J]aHMs MPOTPAMMHOTO MIPOIYKTA.

[Inan mpoekTa NOKEH YETKO IOKa3aTh PEecypchl, HEOOXOAMMbIE IJIs pealu3aluu
NpoeKTa, paslieieHre paboT Ha STambl U BPEeMEHHON TpaduK BHIIOTHEHHUS JTHUX OJTamoB. B
HEKOTOPBIX OpPTaHW3aIMsIX TUIAH MPOEKTa COCTABISETCS KaK CIMHBIN JOKYMEHT, COICpIKAIIHA
BCE BHJIbI IUIAHOB, OMHCAHHBIX BBIINIE. B Ipyrux cimydyasx IUIaH MPOEKTa OMHCHIBAET TOJBKO
TexHonoruueckuil mpouecc cozganus [10. B takoM miane o0s3aTeabHO IPUCYTCTBYIOT CCHUIKU
Ha TUIaHBI JPYTHX BUIOB, HO OHU pa3pabaThIBAIOTCS OTJEIBHO OT TUIaHA IPOEKTA.

Jleranu3anusi TUTAHOB TIPOGKTOB OYEHb PA3HUTCS B 3aBUCHMOCTH OT THIIA
pa3zpabaTbIBaeMOro MPOTPAMMHOIO MPOAYKTa W OpraHu3anuu-pazpaborunka. Ho B mobom
ciy4yae OOJIBIIMHCTBO TUIAHOB COJEPIKAT CIEAYIOLIUE pa3ieibl.

1. Beenenne. Kpartkoe omnmcanue 1eiel MNpoeKTa U MPOEKTHBIX OTpaHUYCHUN
(Or0KETHBIX, BPDEMEHHBIX U T.II.), KOTOPbIE BaXKHBI [T YIIPABJICHUS TIPOCKTOM.

2. OpraHu3anusi BBINOJHEHHS MpoekTa. OnucaHue crnocoba mnoadopa KOMAaHIbI
pa3pabOTUYUKOB U paclpeieieHIe 00s13aHHOCTEH MEXKTy YeHAMU KOMaH/IbI.

3. Anamu3 puckoB. OmnucaHue BO3MOXXHBIX MPOEKTHBIX PHCKOB, BEPOSITHOCTH HX
NPOSIBJICHUS M CTPATETUH, HANIPABJICHHBIX HA UX YMEHBIICHHUE.

4. AnimapaTtHble ¥ TMPOTPaMMHBIE PECypchl, HEOOXOMUMBIC IS peau3allid TMPOEKTa.
[lepeyenp anmapaTHBIX CPEICTB U MIPOTPAMMHOTO 00ECIICUeHHs, HEOOXOMMOTO /sl pa3pabOTKu
IpOrpaMMHOTO TMpoAykTa. Ecnu ammapatHbele cpelncTBa TpeOyeTcs 3aKymarh, MPUBOAUTCA HX
CTOMMOCTBH COBMECTHO C TPaUKOM 3aKyIKH U TOCTaBKH.

5. Pa3zbuenue pabor Ha osrtanbl. llpomecc peanuzanuuM mNpoekTa pa3OuBaeTcs Ha
OTJENbHBIE TPOIECCHI, OMPEICISIOTCS ATaIlbl BBHIIOJHEHUS IMPOEKTa, MPUBOIUTCS OMUCAHUE
pe3ynbTaToB ("BRIXOIOB") KaXKAOTO dTarna U KOHTPOJIbHBIE OTMETKHU.

6. I'paduk pabor. B sTom rpaduke oTOOpakarOTCs 3aBUCHMOCTH MEXKIY OTIEIbHBIMHU
nporeccamu (dTamamu) paspadotku [10, oleHKH BpeMEHH WX BBITIOJHEHUS M pacrpesesieHue
YJICHOB KOMaHIbI Pa3paOd0TUYNKOB 110 OTACITHHBIM dTaIlaM.

7. MexaHu3mMbpl MOHUTOPHMHTZ W KOHTPOJS 3a XOJOM BBITIOJHEHUS MPOEKTA.
OnwuchIBarOTCS MPEIOCTABISIEMbIE PYKOBOIUTENIEM OTYETHI O XO0JI€ BBIITOJIHEHHS paboT, CPOKU MX
MPEIOCTAaBICHUS, a TAK)KE MEXaHU3Mbl MOHUTOPUHTA BCETO MPOEKTA.

[Inan nomkeH peryisipHO MepecMaTpUBaTHCS B Ipoliecce peanu3auuu npoekra. OaHu
YacTH TIaHa, Hampumep rpaduk padoT, U3MEHSIOTCS 4acTo, Apyrue Oonee craOWibHBL J{is
BHECCHHs] HM3MEHEHHWH B IUIaH TpeOyeTcs CrHenuaibHas OpraHu3alysl JOKYMEHTOIOTOKA,
MO3BOJIAOIIAS OTCIEKUBATH STH H3MEHEHHUSI.

OO0mme cBegeHus 0 TpedOBaAaHMAX K MHGOPMALMOHHBIM CHCTEMaM

[Ipobnembl, KOTOpbIE HPUXOAMTCA peLIaTh CHENMAIMCTaM B IPOLECCe CO3AAHUsA
POTPaMMHOTO OOECTIeYeHHs, OYEeHb CIOXKHBL. [Ipupoma STHX mpoOiieM He Bceraa ScHa,
0cOOEHHO ecnu pa3pabaTbiBaeMas NpOrpaMMHasi CHUCTEMa HWHHOBAIMOHHas. B uacTHOCTH,
TPyAHO 4YETKO OMMCcaTh Te JEHCTBUS, KOTOpPbIE MOJKHA BBINOJMHATH cucTteMa. OmnucaHue
(YHKIMOHAJIBHBIX BO3MOYKHOCTEH M OTrpaHWYEHUM, HAKJIaIblBAEMbIX Ha CHUCTEMY, Ha3bIBaeTCA
TpeOOBaHUSAMU K ITOM CHUCTEME, a caM Ipolecc pOpMUPOBAHUS, aHAIN3A, TOKYMEHTUPOBaHUS U
HPOBEPKU ITUX (PYHKIIMOHAIBHBIX BO3MOKHOCTEH M OTpaHUYEHUN — pa3paboTKON TpeOOBaHUIA.

TpeboBanus nmoapas3neNAOTCs Ha IMOJIb30BATENbCKUE M cUCTeMHBbIE. [loib30BaTenbckue
TpeOOBaHUS — 3TO ONUCAHHE HA ECTECTBEHHOM s3blKe (IIOC MOSCHSIOUIME Iuarpammbl)
(yHKIMH, BBIMTOTHSAEMBIX CHUCTEMOH, W OrpaHUYEHUH, HakiaaeiBaeMbix Ha He€. CucTeMHBIC
TpeOOBaHUS — 3TO OMMCAHUE OCOOCHHOCTEHW CUCTEMbI (ApXUTEKTypa CHUCTEMbI, TpeOOBAaHUS K
napamerpam 000pyIOBaHHS U T.J.), HEOOXOAUMBIX JUIs A((GEKTUBHON peann3anuu TpeOOoBaHUI
H0JIb30BATEIS.



IlepBble maru no paspadorke TpedoBaHMi K HHPOPMAIIMOHHBIM CHCTEMAaM -
aHAJIU3 OCYIIeCTBUMOCTH

Pazpabotka TpeGoBaHUI — 3TO MpoOIECC, BKIIOYAIONIMNA MEPONPHUATHS, HEOOXOIUMbIE
JUIE  CO3JAHHWSI W YTBEPXKACHHUS JIOKYMEHTa, COAEp)Kallero CHenu(UuKamuieo CHCTEMHBIX
TpeboBaHui. J[1s HOBBIX MPOTrPaMMHBIX CHCTEM MpOIecC pa3pabdOTKU TpeOOBaHUI JOJIKEH
HAYMHATHCS C aHAIM3a OCYIIECTBUMOCTH. Hadamom Takoro aHanmm3a sIBISIETCS 00Iee OnrcaHue
CHCTEMBI U €€ Ha3HAa4YeHHUs, a Pe3yJIbTaTOM aHajHh3a — OTYET, B KOTOPOM JIOJKHA OBITh YeTKas
pEeKOMEeHAanus, TPOIODKATh MM HET MpoIecc pa3paboTKH TpeOOBaHHN MPOCKTHPYEMOM
cucTeMbl. JIpyrUMHM CJIOBaMH, aHajdM3 OCYIIECTBUMOCTH JOJDKEH OCBETUTH CIEAyIolIne
BOTIPOCHI.

1. OtBevaer nu cucremMa OOmMM U OW3HEC-LEISIM OpraHu3alMK-3aKa3yuKka |
OopraHu3aru-pa3padoTInKa’?

2. MOXHO JH peanu30BaTh CHUCTEMY, UCIOJb3Ys CYIIECTBYIOIIME HAa JAHHBIH MOMEHT
TEXHOJIOTUH U HE BBIXOJS 32 TIPEACIIbl 3aJaHHOW CTOUMOCTH?

3. MoxHO aM OOBEIUHUTH CHCTEMY C JAPYTUMH CHCTEMaMH, KOTOpBIE YXKe
IKCIUTYaTUPYIOTCS?

Kputnueckum siBisercss Bompoc, OyAeT JHM CHCTeMa COOTBETCTBOBATh LENSAM
opranuzanuu. Eciu crcremMa HE COOTBETCTBYET ATHM LENSAM, OHA HE TNPEICTABIISIET HUKAKOU
LIEHHOCTH Il Opranu3aiuu. B To jxe BpeMs MHOTHE OpraHu3alnuy pa3padbaThiBalOT CUCTEMBI, HE
COOTBETCTBYIOIME MX LEJSIM, JTHOO HE COBCEM SICHO MOHHMMAsi ATH eI, JINOO TMOJ BIMSHHEM
HNOJUTUYECKUX MU OOLIECTBEHHBIX (PAKTOPOB.

BrimonHeHne aHanmmM3a OCYIIECTBUMOCTH BKIJIIOYaeT cOOp W aHamu3 HHPOpPMAIUU O
Oyaymiell cucTteMe M HalMCaHUE COOTBETCTBYoLIEro oryera. CHayana cielyeT ONpeAeiuTb,
Kakas UMEHHO MH(OpMaIus HeoOXoIuMa, YTOObl OTBETUTHh Ha MOCTABJICHHBIC BBINIE BOIPOCHL.
Hanpumep, 3Ty nH(popMaImio MOKHO MOJYyYUTh, OTBETUB Ha CIEIYIOLIEE:

1. Yto mpou30HIeT ¢ OpraHu3amnei, ecim cucTeMa He OyZeT BBEJICHa B DKCILTyaTaIHio?

2. Kakue Tekyue npoOyieMbl CyHIIECTBYIOT B OpraHM3allMM M KaK HOBas cHUCTeMa
MOMOXET UX PELIUThH?

3. Kakum o6pazom cuctema OyaeT criocoOCTBOBATh LiesiM Ou3Heca?

4. Tpebyet nu pa3pabOTKa CUCTEMBI TEXHOJIOTHH, KOTOpasi 10 3TOr0 HE UCIOJIb30BaIach
B Opranusanuu’?

Jlanee HEOOXOMMO OTIPEICIUTh UCTOYHUKH HH(OPMAIH. DTO MOTYT OBITH MEHEKEPHI
OTJEJNIOB, Ile cUcTeMa OyJeT MCIOJb30BaThCs, Pa3padOTUYMKU MPOrPaMMHOIO OOecreyeHHUs,
3HAaKOMBIE C TUTIOM OyayIIei CHCTEMBI, TEXHOJIOTH, KOHEYHBIE TIOJIH30BATENH U T.]I.

ITocne o00paboTku cobpaHHOW WHGOpPMALMKM TOTOBUTCS OTYET 1O aHAIHU3Y
OCYIIIECTBUMOCTH CO3/IaHUSI CHCTEMBI. B HEM JTOJKHBI OBITH TaHBI PEKOMEH/IAITUN OTHOCUTEIHHO
IPONOJDKEHUsT Pa3pabOTKH cUCTeMbl. MoryT ObITh MpEIOKEHbl W3MEHEHMs OroKeTa u
rpa¢puka paboOT MO CO3JAHHWIO CUCTEMBI WIIM TIPEIBSBICHBI 0OJiee BBICOKHE TpPEOOBaHUS K
cucTeMe.

TEXHOJIOI'A KOHTPOJIA KAYECTBA NPOEKTOB UH®OPMALMOHHBIX
CUCTEM

Ili1anupoBaHue MpoeKTa

VYnpaBieHue nporpaMMHBIM MPOEKTOM 3aBUCHT OT MPABWIIBHOTO IJIAHMPOBAaHUS PadoT,
HGO6XO}11/IMBIX UIA €ro BBIIIOJIHEHUS. IIman momoraet MCHCKEPY MNPECABUIACTDH HpO6J’ICMBI,
KOTOphIE MOTYT BO3HHKHYTh Ha Kakux-mubo »Tamax cosganus [1O, u paspaboraTh
MIPEBEHTUBHBIE MEpbl UId WX NpeaynpexaeHus win pemenus. [lmaH, paspaboTaHHBIA Ha
HAa4yaJIbHOM JTale MpPOEKTa, PaccMaTpHUBAETCS BCEMHM €ro Y4YaCTHUKaMHU KaK pPYKOBOJISLIUN
JAOKYMCHT, BBIIIOJTHECHHUE KOTOPOTO JOJIPKHO MPUBECTU K YCIICITHOMY 3aBCPIICHUIO IPOCKTA. T1oT
NEepPBOHAYANIBHBIN TUIaH JTOJDKEH MaKCHMaJbHO MOAPOOHO OMHMCHIBATH BCE JTallbl peau3alud
npoekta. Kpome pa3zpaboTku miaaHa IpoekTa, Ha MEHEKepa JOKUTCS 00I3aHHOCTh pa3paboTKu
JIPYTHUX BUAOB IJIAHOB. DTH BUIBI TUTAHOB KPaTKO OMHUCaHbl B Tabmuie 3.1.



B nnctunre 1 nokasan npouecc miuanuposanus cozganus 110 B Buzne ncesnokona. 3uech
CleNaH aKUEHT Ha TOM, YTO IUIAaHHPOBAaHHE — 3TO HUTEpalMOHHBIN mporecc. [lockonpky B
npoliecce BBIMOJIHEHUS IMPOEKTa IMOCTOSIHHO MOCTYyNaeT HoBas HMH(OpMaLus, IUIaH JOJDKEH
peryisipHo mepecMaTpuBaThbes. BakHbIMM (akTOpaMu, KOTOpBIE JIOJKHBI YUYHMTHIBATHCS MpPU
pa3paboTke IulaHa, SBISIOTCS (PUHAHCOBBIE U JI€JOBbIe 00s3aTeNbCTBA OpraHu3auu. Eciau oHu
W3MEHSIIOTCSI, 9TH U3MEHEHHSI TaKkKe JOJDKHBI HAMTH OTpakeHHe B IJIaHe padoT.

Tab6numna 3.1 - Buas! mianos

1Inan Onucanue

[1nan kauecTBa OnuceiBaeT CTaHAAPTBI W MEPONPHUATHS II0 TOJJACPKKE KadecTBa
paspabareiBaemoro 110

ITnan aTTecTanuu OnwuchiBaeT CrocoObl, pecypchl M MepeueHb padoT, HEOOXOIUMBIX IS

aTTECTAIlMHU IPOTPAMMHOM CHCTEMBI

[Mnan  ynpanenus | OnHCHIBaET CTPYKTYPY U MPOIECCHI YIPABICHUS KOHPUTYpanueit
KOH(UTypanumen

[Inan [Ipemiaraer mian MepoONIpUATHH, TpeOyrOmUXcs Aist conpoBoxkaeHus 110
compoBokaeHus IO | B mpouecce ero sKcilyaTalMu, a TakkKe pacyeT CTOMMOCTHU
COIIPOBOXACHUS U HEOOXOIMMBbIE ISl TOI'O PECYPChI

[Inan no | OnuceiBaer MEpPOIIPUATHS, HaIlpaBJICHHBIC Ha MIOBBILLICHHE
YIPaBJIECHUIO KBaJIM(UKAIIMK YWIEHOB KOMaH bl pa3pabO0TYUKOB
IIEPCOHAJIOM

JIncunr 1. Ilponecc niiaHupoBaHusi MPOEKTa

Onpenenenne NpOEKTHBIX OTPpaHUYECHU

[lepBoHauanbHas OLEHKA TAPaMETPOB MPOEKTA

OmnpezeneHue 3TanoB BBIIOIHEHUS IPOEKTA U KOHTPOJIBHBIX OTMETOK
while moka mpoexT He 3aBepIIUTCs WK He OyJIeT OcTaHOBIIEH loop
Cocranenue rpaduka padbot

Havarno BeimonneHust pabot

O’xnjaHue OKOHYaHUs 04epeHOro ATarna padoT

OTcnexuBaHue X0/ia BBIMOJIHEHUS paboT

IlepecMoTp OLIEHOK ITapaMeTPOB IIPOEKTa

W3menenue rpaduka padbot

[TepecMOTp MPOEKTHBIX OrpaHUYEHUI

if (Bo3HuKI1a MpoOiema) then

[lepecMOTp TEXHUYECKHUX MM OPTaHU3AIMOHHBIX TTAPAMETPOB MIPOCKTA
end if

end loop

KoHTpoJibHBIE 0TMETKH 3TANOB padoT

Menemkepy Ui opraHu3anuu nporecca coznanus 110 u ynpasieHus uM HeoOXoanma
nHpopmanud. [Tockonbky camo mporpamMmMHoOe OOecrieueHUue HeoCsI3aeMo, 3Ta yIpaBlIeHYeCcKas
UH(POpMALIUSA MOKET OBITH MOJIyueHa TOJBKO B BHJIE€ JJOKYMEHTOB, OTOOPaXarOIUX BBHIIOJHEHUE
OUYEepesIHOro 3Tamna pazpaboTKu MPOrpaMMHOr0 NpoaykTa. be3 aToit nHbopMaluu Henb3s CyIUTh
O CTEIEHH TOTOBHOCTH CO3JAaBaeéMOI0 IPOAYKTa, HEBO3MOXKHO OLICHUTb IIPOU3BEICHHBIE
3aTpaThl WIK U3MEHUTH Tpaduk padoT.

IIpn mIaHMpoBaHMM IIpOLIECCA ONPENEIAIOTCS KOHTPOJIBHBIE OTMETKH—  BEXW,
OTMEYalolIe OKOHYAaHUE OIpPEeNeJIeHHOro 3Tana padotr. (i Kakaoi KOHTPOJBHOM OTMETKHU
CO3/aeTCsl OTYET, KOTOPBIM MPENOCTABISAETCS PYKOBOJACTBY MPOEKTa. DTU OTYETHI HE JOJIKHBI
ObITh OONBIIMMU OOBEMHBIMU JOKYMEHTAMHU; OHU JOJDKHBI MOJABOAMTH KpaTKUE HWTOTHU
OKOHYAHUSI OTJIEJIBHOTO JIOTMYECKU 3aBEpIICHHOr0 3Tamna MpPOeKTa. JTAaloM HE MOXKET ObITb,




Hanpumep, "Hanucanme 80% koma mnporpamm", IOCKOJIIBKY HEBO3MOXHO IPOBEPUTH
3aBeplIeHHe Takoro "3tama'; KpoMe Toro, nogoOHas nHGopMalus IpakKTHUECKH Oecrose3Ha s
yIpaBJIeHUs, MMOCKOJBbKY 3/IeCh HE OTOOpa)kaeTcsi CBsi3b 3TOro "sTama" ¢ JIpyrMMHU 3Tanamu
cosznaunus I10.

OObIYHO TO 3aBEPIICHMHM OCHOBHBIX OOJIBIIMX JTaloB, TaKUX Kak pa3paboTka
cnenuguKalnny, MPOeKTUPOBaHWE U T.I., 3aka3uuky [1O mpenocTaBisioOTCS pe3yabTaThl HX
BBITIOJIHEHHSI, TAaK Ha3blBA€Mble KOHTPOJIbHBIE TIPOEKTHBIE O3JIEMEHTBl. DTO MOXET OBITh
JOKYMEHTaIUsl, IPOTOTUIl MPOrPaMMHOTO MPOAYKTa, 3aKOHUEHHbIe moacucteMbl 110 u T.x.
KoHTposbHBIE NPOEKTHBIE 3JEMEHTHI, IpefocTaBisieMble 3akazuuky 11O, moryr coBmanmate ¢
KOHTPOJIbHBIMU OTMETKaMHU (TOYHEE, C pe3yJibTaTaMHU BBINOJIHEHUS Kakoro-nubo stama). Ho
oOpaTHOe yTBep)KAeHUE HeBepHO. KOHTpOJbHBIE OTMETKM — 3TO BHYTPEHHHE IPOEKTHBIE
pe3yNbTaThl, KOTOPbIE UCHOIB3YIOTCS AJI1 KOHTPOJIS 32 XOJIOM BBINOJIHEHUS NPOEKTa, U OHU, KaK
IIPAaBUJIO, HE IPEOCTABIAIOTCA 3aKa3uuky [10.

Jlnst ompeneneHus: KOHTPOJIBHBIX OTMETOK Bech mporiecc cospanusa 110 momkeH ObITh
pa3OUT Ha OTHENbHBIE 3Tambl C YyKa3aHHBIM "BbIXOZOM" (pe3ylpTaToM) KaXKAOro JTarma.
Hampumep, Ha pucyHke 3.1 mokaszansl 3Tanbl pa3paboTKu crenupuKauy TpeOoBaHUM B ciiydae,
KOI'Jla /Ul €€ NMPOBEPKHU HUCIIONIB3YETCs MPOTOTHUII CUCTEMBI, a TAK)KE MPEICTABICHBI BHIXOAHbBIE
pe3ynbTarhl (KOHTPOJbHBIE OTMETKH) Ka)J0ro JTama. 37echb KOHTPOJIbHBIMH HPOEKTHBIMU
3JIEMEHTAMU SBJISIOTCS TpeOOBaHUs U criennduKanus TpeOOBaHHMA.
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Pucynok 3.1 Dramsl mporiecca pa3padoTku crierupuKanum

I'padux pador

CocraBnenue rtpaduka - OJHA M3 CaAMBIX OTBETCTBEHHBIX pPaOOT, BBITIOIHAEMBIX
MEHE/DKEPOM TPOEKTa. 311eCh MEHEKEp OIICHWBACT [UIMTEIBHOCTh MPOEKTa, OIpeIeseT
pecypchl, HEOOXOTUMBIC [T peaTn3allii OTJCIBHBIX 3TAalOB padoT, U MPEICTABISIET UX (ITAITbI)
B BHJEC COTJIACOBAHHOW IMOCJEAOBAaTeNbHOCTH. Ecam JaHHBI TPOEKT TMOA00EH paHee
peaNM30BaHHOMY, TO TpaduK padOT MOCIEAHETO MPOEKTa MOXKHO B3SITh 32 OCHOBY JUIsl TAHHOTO
npoekta. Ho 3areM ciemyeT ydecTb, YTO Ha OTICNBHBIX 3Talmax HOBOTO IIPOEKTa MOTYT
HCIOJIb30BAThCS METO/IbI U TIOJIXO/IbI, OTIUYHBIE OT UCTIOJIb30BAHHBIX paHee.

Ecmu mpoekt sBnsieTcss WHHOBAaIlMOHHBIM, TIEPBOHAYAIBHBIC OLEHKU JTUTEIBHOCTH WU
TpeOyeMBbIX PECypcOB HaBEpHsKa OyayT CIUIIKOM ONTUMHUCTHUYHBIMH, JaKe €CIIM MEHEIKEp
TIOIBITAETCS MIPEyCMOTPETh BCE BO3MOXHBIE HEOXKUIAAHHOCTU. C 3TOM TOYKU 3PCHHS MPOCKTHI
co3manus [10 He oTnmyaroTcs OT OONBIINX WHHOBAIIMOHHBIX TEXHUYECKUX MPOEKTOB. HoBbie
a’poIOpThl, MOCTBI W JaXX€ HOBbIE aBTOMOOWJIHM, KaK TIPaBWIO, TMOSIBIISIOTCS TO3KE
MEPBOHAYAIBHO OOBSIBICHHBIX CPOKOB UX CIIAYM WJIU MOCTYIUICHUS HA PBIHOK, Y€MYy MPUIMHON
SIBIISTIOTCSI HEOXKHUITAHHO BO3HUKIIKME MPOOIEMBI ¥ TpyAHOCTH. VIMEHHO mo3ToMy rpaduku padot
HEOO0XO/MMO TIOCTOSIHHO OOHOBJIATH IO Mepe MOCTYIJICHHS HOBOM HH(OpPMAuM O Xoje
BBITTOJTHEHHSI ITPOEKTA.

B mporecce cocraienus rpaduka (pUCyHOK 3.2) BeCb MacCUB pabOT, HEOOXOAMMBIX ISt
peaM3anyy MpoeKTa, pa30MBACTCS Ha OTACIBHBIC TAIlbl U OICHUBACTCS BpeMs, TpeOyrorieecs
JUTSL BBITIOTHEHUS KaxA0T0 dTana. OOBIYHO MHOTHE 3Tallbl BRIMOIHIIOTCS MapajuiensHo. ['paduk
paboT JODKEH MpeaycMaTpUBaTh 3TO M PACHPEICISTh IPOW3BOJCTBEHHBIC PECYpPCHI MEKITY
HUMHU Haunboyiee ONTHMalbHBIM 00pa3oM. HexBaTka pecypcoB JUisi BBIIIOJIHEHHUS KaKOTO-THOO
KPUTHUYECKOTO dTara - 9acTas MpHIruHa 3aJePKKH BBITIOTHEHHS BCETO MPOCKTA.



JUIMTeNhbHOCTh ATAoOB OOBIYHO JOJDKHA OBITh HE MeHbIne Henenu. Eciu oHa Oyaer
MEHBIIIE, TO OKAXETCS HWKE TOYHOCTH BPEMCHHBIX OIICHOK JTAaIlOB, YTO MOXET IMPHBECTH K
qacToMy TmepecMoTpy rpaduka pabor. Tarke menecooOpa3Ho (B acmekTe yIpaBlIeHUS
MMPOEKTOM) YCTAaHOBUTh MAaKCUMAJIBHYIO JUIUTEIHHOCTH ITANOB, HE TpeBbImaromtyo 8 wm 10
Henenb. Ecniu ecTh ATambl, UMeroIre OONBITYI0 JIUTENBHOCTh, UX CIeAyeT pa3OuTh Ha ATarbl
MEHBIIIEN UINTETEHOCTH.

[Ipu pacuyeTe ATUTENTLHOCTH 3TallOB MEHEIKEP JODKEH YYHUTHIBATh, YTO BBIMOTHEHHE
nar000ro sTana He 0boiaeTca 6e3 OOIBIINX WM MAJIEHBKUX Mpo0sieM U 3ajepkek. Pazpaborunku
MOTYT JOMYCKaTh OIIUOKU WU 3aJepPKUBATh CBOIO pabOTy, TEXHHWKA MOXKET BBIUTH U3 CTPOS
au0O0 anmapaTHbIe WM TPOrPaMMHBIC CPEACTBA IMOJICPKKH TIporecca pa3padOTKH MOTYT
MOCTYIUTh C OMNO3JaHWeM. EcCIu NpPOeKT HMHHOBAIMOHHBIM U TEXHUYECKU CIOKHBIM, 3TO
CTaHOBHTCS JIONIOJHUTEIIEHBIM (DaKTOPOM TOSIBIICHUS HEMIPESABHICHHBIX MPOOJIEM U YBEITHUCHUS
JUTUTEIHHOCTHU pean3allii MPOEKTa IO CPAaBHEHHUIO C IEPBOHAYAILHBIMH OI[CHKAMHU.

TpedoBanus k [10

JluarpaMMbl poOLecCOB U BpeMeHHbIe JUArPaMMbl

OupHea

peCypcoB
Lnw 3Tanoa J.

Coznanme
[padnca
pagar  J.

Onpepenenune
JARMCHMEE
aranca

Pacnpegenswng
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Pucynok 3.2 Tlponecc coctaBnenus rpaduka padot

Kpome BpeMeHHBIX 3aTpaT, MEHEKEp [JOJDKEH pacCcuuTarh JpyrHMe pecypchl,
HEOOXOJMMbIE ISl YCIEITHOTO BBIMOJMHEHHUS Kaxaoro srama. OcoOblif BUA pecypcoB — 3TO
KOMaHJa pa3pabOTYNKOB, MPUBJICYCHHAs] K BBIMOJIHEHHUIO NMPOEKTa. /[pyruMu BHIaMu pecypcoB
MOTyT OBITb HE0OXOauMO€ CBOOOJHOE MHCKOBOE MPOCTPAHCTBO Ha CepBEpe, BpeMs
UCTIOJIb30BaHUSl  KAaKOT0-JIMOO CIEUATbHOTO O0OpYJOBaHUS M OIOJKETHBIE CpEACTBA Ha
KOMaHJAMPOBOYHBIE PACXO/IbI IEPCOHANA, pabOTAIOIIETO HAJl IPOEKTOM.

Cy1iecTByeT Xopolliee SMIUPUUYECKOE MPABUIIO: OLIEHUBATh BPEMEHHBIE 3aTPAThI TaK, KaK
OyITO HUYEro HEMpeIBUICHHOTO U "IUIOXOro" HE MOXKET CIYUYUThCS, 3aT€M YBEIMYUTh 3TH
OLIEHKU JUIA y4eTa BO3MOXKHBIX Ipo0ieM. Bo3MokHBIE, HO TPYTHO MPOTHO3UPYEMBIE TTPOOIEMBI
CYILLIECTBEHHO 3aBHUCSIT OT THUIIAa U MapaMeTPOB MpPOEKTa, a TaKKe OT KBAIU(UKAIMK U OMbITA
YJICHOB KOMAaHIbl pPa3pabOTIMKOB. K HCXOIHBIM pacueTHBIM OICHKaM pPEKOMEHIYETCS
no0aBisaTh 30% Ha Bo3MOXKHBIE ITpoOsieMbl U 3aTeM emle 20%, 4ToObl ObITh TOTOBBIM K TOMY, YTO
HEBO3MOKHO NPEABUIETD.

I'paduk paboT mo mpoexkTy OOBIYHO MpENCTaBiIsieTCs B BUAE Habopa AMarpaMMm H
rpaduKOB, IMOKA3bIBAIOIIMX pa30MEHHE MPOEKTHBIX padoT Ha H3Tambl, 3aBUCHMOCTH MEXIY
JTanamu U pacrpeesieHue pa3padoTYHKOB 110 ITAaM.

BpeMeHHbIe U ceTeBbIe TUATPAMMBI

Bpemennsie 1 cereBble auMarpaMMbl TOJE3HBI JJIs IpeJCTaBieHUs rpaduka padoT.
Bpemennass nuarpamma mOKa3blBa€T BpeMsi Hayajga M OKOHYAHUS KaXKJOTO 3Tamna U ero
mirenbHocTh. CeTeBasi AuarpaMMa OTOOpaskaeT 3aBUCHUMOCTH MEXAY Pa3iMuHbIMH 3TaraMu
MpOeKTa. DTU JIUarpaMMbl MOXKHO CO3/1aTh aBTOMAaTUYECKHU C MTOMOIBIO MPOTPAMMHBIX CPEJICTB
MOJIICPXKKU yIPaBICHUs HA OCHOBE MH(OpMalIKH, 3aI0KEHHON B 6a3€ TaHHBIX MPOEKTA.

PaccMoTpuM 3Tambl HEKOETO MPOEKTa, MPEJACTABICHHBIE B Ta0l. 2, U3 KOTOPOW, B
YaCTHOCTH, BHAHO, 4TO »Tanm T3 3aBucut OT dtama T1. Dto 3Haumrt, uyto stam T1 mgomkeH
3aBEpLIMTHCS TpexJae, ueM HauHercs d3tan T3. Hanpumep, Ha stane T1 mnpoBoautcs
KOMIIOHEHTHBIM aHaJIM3 CO3JaBa€MOr0 MPOrpaMMHOr0 TMpOAYyKTa, a Ha Jrtane T3 —
MPOEKTUPOBAHUE CUCTEMBI.



Ha ocHOBe npuBEICHHBIX 3HAUYCHHUN JIUTEIBHOCTH 3TANIOB M 3aBUCUMOCTH MEXIY HUMHU
CTpOUTCSl ceTeBOM Trpaduk mocieaoBaTelbHOCTH 3TanoB (pucyHok 3.3). Ha atom rpaduke
BUJIHO, KakKhe pabOThl MOTYT BBINOJHATHCS MapajjieNbHO, a KaKHWe JOJDKHBI BBIOJIHATHCS
MOCTIeIOBATEIBHO JIPYT 3a JIPYroM. DTambl 0003Hau€HBI MPSIMOYTOJIbHUKaMU. KOHTpOJbHBIE
OTMETKHU U KOHTPOJIbHBIE MTPOEKTHBIE AJIEMEHTHI TIOKAa3aHbl B BUJE OBAJIOB M 0003HAYEHBI (KaK U
B Tabn. 3.2) OykBoii M C COOTBETCTByIONIMM HOMEpoM. JlaThl Ha JaHHOW Amarpamme
COOTBETCTBYIOT Haualy BBIIOJIHEHUS d3TanoB. CeTeByl0 auarpamMmy cienyeT 4YuTaTh CleBa
HaIpaBo U CBEPXY BHU3.

Tabmuma 3.2 - Dtansl npoekTa

Oran JnurensHOCTH (IHK) 3aBUCHUMOCTh
Tl 8

T2 15

T3 15 T1 (M1)

T4 10

T5 10 T2, T4 (M2)
T6 5 T1, T2 (M3)
T7 20 T1 (M1)

TS 25 T4 (M5)

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 CereBast auarpaMma 3TaroB

Ecnu ns co3maHusa ceTeBOM JuarpamMmbl HCIIOJIB3YIOTCS IPOTrpaMMHBIE CPENCTBA
HOJ/IEP’)KKU  YIPABJICHUS IPOEKTOM, KaXJbli 3Talm JOJKEH 3aKaHYMBATbCA KOHTPOJBHOU
oTMeTKOM. OuepenHOW 73Talm MOXKET HayaTbCsl TOJBKO TOIJa, Korja OyAeTr mojydyeHa
KOHTPOJIbHAs OTMETKa (KOTOpas MOKET 3aBMCETh OT HECKOJIbKHUX IPEJIIECTBYIOIIUX ATAIOB).
[TosTromy B TperbeM cronmbOue Tabn. 3.2 TpuBEIACHBI KOHTPOJBHBIE OTMETKH; OHH OymyT



JOCTUTHYTHI TOJIBKO TOTJa, Korjga OyaeT 3aBeplieH 3Tal, B CTPOKE KOTOpPOro IOMEIIeHa
COOTBETCTBYIOIAst KOHTPOJIbHASI OTMETKA.

JIro60i1 sTam He MOXeT HaydaThCs, MOKa HE BBIOJHEHBI BCE JTalbl HAa BCEX MYTHX,
BEIyIIMX OT Hayalla MpoeKTa K JaHHoMmy sTamy. Hampumep, atan T9 He MoxkeT HauaThCs, MOKa
He Oynyt 3aBepuieHbl dTanbl 13 u T6. OTMeTHM, uYTO B JQHHOM cily4ae JOCTHXKEHHE
KOHTPOJIBHOW OTMETKH M4 TOBOPHUT O TOM, UTO 3TH 3Tallbl 3aBEPLICHBI.

MuHuManbHOE BpeMs BBINIOJIHEHHSI BCETO ITPOEKTa MOYKHO PacCuuTaTh, IPOCYMMHUPOBAB
B CETEBOM JuarpamMme JUIMTEIbHOCTH 3TalloOB HAa CaMOM JJIMHHOM MyTH (AJMHA MyTH 3]€eCh
U3MepsIeTCsl HE KOJMYECTBOM 3TaloB Ha IMyTH, a CyMMapHOH JJIUTEIBHOCTBIO ATUX 3TAIOB) OT
Hayasia poeKTa 10 ero OKOHYaHUs (3TO TaK Ha3bIBaeMbI KpUTHUECKHI MyTh). B Hamiem ciydae
MIPOAOJDKUTENBHOCTh MpoeKTa cocTaBigeT 11 Hemens wnm 55 paboumx aneil. Ha puc. 3
KPUTUYECKHI MyTh MOKa3aH 0oJiee TOJICTHIMU JIMHUSMHU, YEM OCTaJIbHbIE MyTU. TakuM o0pa3om,
o01m11ast MPOAOIDKUTENLHOCTh PEAN3alii MPOEKTa 3aBUCUT OT ITANoOB PadOT, HAXOIAIMIMXCS Ha
KpuTudyeckoM nyTu. JlroGas 3azepkka B 3aBepLICHHM JIHOOOr0 3Tana Ha KPUTHYECKOM IyTH
IIPUBENET K 3aJI€PKKE BCETO MPOEKTA.

3anep)kka B 3aBEpILEHUU STAloOB, HE BXOJSAIIMX B KPUTHUECKUH MyTh, HE BIUSAET Ha
MIPOJOJDKUTEIBHOCTD BCETO MPOEKTA 10 TEX MOp, IIOKa CyMMapHast JUIMTEIbHOCTD 3TUX JTaIoB (C
y4TOM 33/IepKEK) Ha KAaKOM-HUOYJIb IyTM HE MPEBBICUT MPOJOKUTEILHOCTH pPAdOT Ha
kputndyeckoM nytd. Hampumep, 3apepxka stana T8 Ha cpok, menpmui 20 nHEH, HUKaK He
BIUSET HAa OONIYI0 MPOJOJDKUTENBHOCTh mpoekta. Ha puc. 3.4 mpencraBieHa BpeMeHHas
Jyarpamma, Ha KOTOpOH ITOKa3aHbl BO3MOYXHBIE 3aJI€P/KKH Ha KaX10M JTaIle.
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Pucynok 3.4 BpemeHnHas fuarpaMmma JJIUTEIbHOCTH 3TAIOB

CereBast AuarpamMma IO3BOJISIET YBUAETh B 3aBUCMMOCTH 3TallOB 3HAYMMOCTh TOTO WIIU
MHOTO dTama Jyis peau3alliii BCEro MpOoeKTa. BHUMaHue K dTamaM KpUTHYECKOTO IyTH YacTo
II03BOJISICT HAWTH CIIOCOOBI MX M3MEHEHUS C TEM, YTOOBl COKPAaTHTh JUIUTEIBHOCTH BCETO
npoekta. MeHemKepsl HCIOIb3YIOT CETEBYIO TUarpaMmy JUIs pacipeieneHus padoT.

Ha puc. 3.5 nokasaHo apyroe mnpenctaBieHue rpaduka paboT. DTO BpeMeHHas
nuarpaMma (MHOTJa Ha3bIBaeMasi 10 MMEHH €€ M300peTarens nuarpaMmoil 'anTTa) MoxeT ObITh



MOCTPOCHA MPOTPAMMHBIMH CPEACTBAMHU TMOJIJEPKKH Tpoliecca yrpasieHus. OHa Mmokas3biBaeT
JJIUTCIJIBHOCTD  BBIMMOJIHCHUA KAXXIAOI0 JTalma MW BO3MOXKHBIE HX 3aICPIKKU (HOKaSaHI)I
3aT€HEHHBIMH TPSIMOYTOJILHUKAMHU), 4 TAK)KE JaThl Hayalla U OKOHYAHUS KAXJIOTO dTarna. JTarmbl
KPUTHUYCCKOI'0 IMyTH HEC MUMCIOT 3aTCHCHHBIX NPAMOYI'OJIBHUKOB, 3TO O3HA4YacT, YTO 3aJ€pKKa C
3aBepIICHHEM JaHHBIX 3TAIOB MPUBEIET K YBEIUUCHUIO UTUTETLHOCTH BCETO MPOEKTA.

[TomoGHO pacripeieieHr0 BpeMEHH BBITIOJTHEHHUS TAMOB, MEHEIDKEP JOJDKEH PAacCUNTATh
pacmpeeneHrne pecypcoB 1o dTaraM, B YaCTHOCTA Ha3HAYUTh MCIIONHUTENCH Ha KaXKIbIi dTarl.
B T1abn. 3.3 mpuBemeHo pacrpejesieHre pa3padOTUYMKOB HAa KaXKIBIH JTam, MPEeACTaBICHHBINA
Ha puc. 3.5.

Tab6muia 3.3 - Pacnipeienienre UCTIOTHUTENEH 110 dTanam

OTam Hcnonuurenn
T1 Jxelin
T2 AnHa
T3 Jxelin
T4 ®pen
TS5 Mbpu
T6 Anna
T7 Joxum
T8 ®pen
T9 JxelH
T10 Amnna
TI11 ®pen
T12 ®pen

[IpuBenenHas Tabnuma MOKET OBbITh HCIHOJIB30BaHA IPOTPAMMHBIMU  CPEACTBAMHU
MOAJEPKKH Tpoliecca YMpaBiCHHUs [UIsl TMOCTPOSHUS BPEMEHHON auarpaMMbl 3aHSTOCTH
COTPYAHUKOB Ha OMNpEICICHHBIX 3Tamax padot (puc. 5). Ilepconan He 3aHAT B paboTe Han
MPOEKTOM BCE BpEMS €ro peanusalud. B TedeHuwe nepuoja HE3aHSATOCTU COTPYAHUKH MOTYT
OBITh B OTITyCKE, paboTaTh Ha/l APYTUMHU IPOEKTaMHU, IPOXOAUTH 00YUEHHE U T.1I.
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Pucynok 3.5 BpemeHnHast quarpaMma pacrpeeieHus pabOTHUKOB IO dTarnaM

B Oonpmmx opraHuzanugx OOBIYHO paboTaeT MHOIO CHEIHAIUCTOB, KOTOpHIE
3aJIeMCTBYIOTCS B TIPOEKTE 10 Mepe HeoOxoaumocTH. KoHeuHo, Takoil moaxo ] MOXKET co31aTh
orpeziesieHHble POoOJIeMbl ISl MEHEKepOB NMpoeKkToB. Hampumep, ecnu crenuanuct 3aHAT B



IPOEKTE, KOTOPBIH 33JEep)KUBACTCS, 3TO MOXKET CO3[aTh MPSMbIE CIOXHOCTH IS JAPYTHX
MIPOEKTOB, T/IE OH TAKXKE JIOJHKEH y4acTBOBATb.

IlepBoHauanbHelii rpadguk pabOT HEU3OEKHO COACPKUT KaKue-HHOYIb OIIMOKH WIN
Henopabotku. [lo Mepe peamm3amuu TPOEKTa PACCUMTAHHBIE OLEHKH UIUTEIBHOCTH
BBITIOJIHEHHSI ATANOB pabOT JOJKHBI CPAaBHUBATHCSA C PEAJbHBIMH CPOKAMH BBIMOJIHEHUS 3THX
9TanoB. Pe3ynbTaTel CpaBHEHUS JOJDKHBI MCIIOJIH30BATHCS B KAUECTBE OCHOBBI LIS MIEPECMOTpa
rpagpuka paboT elle He peaqTu30BAHHBIX STAloOB IPOEKTAa, B YACTHOCTU JJSI TOTO, YTOOBI
TIOTIBITATHCS. YMEHBIIUTD UTUTEIIEHOCTD 3TAIIOB KPUTHYECKOTO MY TH.

YnpasjieHue pucKaMu

Baxxnoil yactpio pabOThl MEHEKepa MPOEKTa SABISETCS OLIEHKA PUCKOB, KOTOPHIE MOTYT
HNOBIUATh Ha TpaduK pabOT WIM Ha KAadyeCcTBO CO3/aBa€MOr0 IMPOrPaMMHOIO MPOAYKTa, U
pa3zpaboTka MEpONpUATUN N0 MPEIOTBPALICHUIO PUCKOB. Pe3ynbTaThl aHaIN3a PUCKOB JIOJIKHBI
ObITh OTpaXKEHBI B IUIaHE Mpoekra. OmnpeneneHHe PUCKOB U Pa3pabOTKa MEPONpPUSATHH IO
YMEHBILIECHUIO UX BIMSHUS HA XOJ BBIIIOJHEHUS MPOEKTa Ha3bIBAECTCS YIPABIECHUEM PUCKAMHU.

KoHKpeTHBIE THUNBI PUCKOB, KOTOPbIE MOTYT OKa3aTb BJIMSIHME Ha JaHHBIM IPOEKT,
3aBUCST OT BHJIa CO3/1aBAEMOI0 IMPOrPaMMHOIO MPOIYKTa U OT OPraHU3alMOHHOTO OKPY>KEHHUS,
I7le peanusyeTcs NpOrpaMMHBIM HpoekT. Bmecte ¢ TeM MHOrME THIBI PUCKOB CIOCOOHBI
HOBJIUATH Ha JIF0OObIE MPOTrPAMMHBIE MPOEKTHI, ITH PUCKHU MPUBEEHBI B Ta0. 3.4.

Tabnuua 3.4 - Bo3aMo)kHbIE PUCKH IPOTPAMMHBIX IIPOEKTOB

Puck Tunsl pucka Onucanue pucka
TexyuecThb Puck nyist mpoexra OnpITHBIE pa3padOTYMKU TOKUIAKOT IPOEKT JI0
pa3paboTUHKOB €ro 3aBepIleHus
N3menenue B | Puck nns npoexra Opranuzanus MEHSET CBOM IPHUOPUTETH B
yIpaBlIeHUU yIpaBIeHUH IPOESKTOM
OopraHu3aluei
HeroroBHocTh Puck nyist mpoexta ATmmaparHble Cpe/icTBa, KOTOPbIe HEOOXOAUMBI
anmnapaTHbIX CPEICTB JUIsL IPOEKTa, HE MOCTYIWIN BOBPEMS WIH HE
TOTOBBI K 9KCILTyaTalluu
N3menenne Puck ms npoexra u | [ossBinenue 00J1b11I0TO KOJINYECTBA
TpeOoBaHUI JUISL HeNpe/IBUJICHHBIX U3MEHEHUH B TpeOOBaHUSIX,
pa3pabaTbiBaeMOro | IpeabsaBIseMbIX K pa3padbarsiBaemomy 10
IPOYKTa
3anepixka B | Puck g npoexra u | Cneundukaniii  OCHOBHBIX — HHTep(QeicoB
pa3paboTke JUISL HOJICCTEM HE MOCTYNUJIM K pa3paboTyMKaM B
cnenupuKanum pa3pabaThlBa€MOro | COOTBETCTBHH € IpadukoM padoT
IPOAYKTa
Henoonenka pa3smepa | Puck nns mpoekra u | Pa3mep cuctembl 3HAUUTENbHO MPEBBICHI
pa3pabarbiBaeMOit JUISL NEPBOHAYAJIbHYIO OLIEHKY
CUCTEMBI pa3pabaTbiBaeMOro
IPOAYKTa
HenocraTounas Puck st | CASE-cpenctsa, NpeIHa3HAYEHHbIE U1
a¢dextuBHOCTE CASE- | pa3pabaTeiBaeMOro | MOAJMEPKKH  TPOEKTa, OKa3aJuCh  MEHee
CPEICTB MPOAYKTA 3(pheKTUBHBIMH, Y€M 0KHIAIOCH
N3menenus B | busnec-puck OcHoBHbIE TEXHOJIOTMH IIOCTPOEHHUS
TEXHOJIOTHH IPOrpPaMMHOM CHCTEMBI 3aMEHSIOTCSI HOBBIMHU
paspabotku I10
[TosiBnenue busnec-puck Ha pblHKe mnporpaMMHBIX TMPOIYKTOB JI0
KOHKYPHPYIOILETO OKOHYaHUS IIPOEKTa MOSIBUJIACH
IPOrPaMMHOTO KOHKYpHUpYIOIlas MporpaMMHasi CUCTeMa
IPOAYKTA




VYHOpOuEeHHO pPUCK MOXKHO IOHMMAaTh KaK BEPOSTHOCTh MPOSBICHHUS KaKUX-JIMOO
HEeOJIaronpusATHBIX O0OCTOSTENIbCTB, HETaTUBHO BIUSIOUIMX Ha pealn3aluio MpoekTa. Pucku
MOTYT YI'pOXKaTh IIPOEKTY B LIEJIOM, CO3/1aBAEMOMY IIPOrPaMMHOMY NMPOAYKTY WM OpraHU3al|H-
pa3paboTuuky. MOXHO BBIACTUTH TPU THIIA PUCKOB.

1. Pucku 1 mpoekTa, KOTOpble BIUSIOT Ha rpaduk paboT MU pecypchbl, HEOOXOIUMbIE
JUTSL BBITIOJTHEHUS ITPOEKTA.

2.Pucku nmus pa3pabaTbiBaeMOro  NMpOJYKTa, BIMSIOLUIME HA  KauecTBO WU
MIPOU3BOIUTENIBHOCTh pa3padbaThIBAEMOTro MPOrPaMMHOTO IPOAYKTA.

3. busHec-puCKH, OTHOCSIIMECS K OpraHU3aluU-pa3padOTUMKY MM MOCTABIIUKAM.

KoHeuHo, 3TM THIIBI pHCKOB MOIyT IepecekaTbcs. Hampumep, eciaum  ONBITHBIN
MIPOrpaMMHUCT MOKUAAET MPOEKT, 3TO OyAeT PUCKOM sl MpoeKTa (MOCKOJIBbKY 3a/1ep’KUBACTCA
CPOK cJaud TOTOBOTO MPOAYKTa), PUCKOM i MPOAyKTa (TaKk Kak HOBBIA IMPOrPaMMUCT,
3aMEHUBIIMN YIIEIIIEro, MOXET OKa3aTbCs HE CIMIIKOM ONBITHBIM M CJHIeNaTh OIIMOKH B
porpaMMe) M OH3HEC-pUCKOM (TIOCKOJIbKY 3aJiep’KKa JaHHOIO IPOEKTa MOXKET HEraTUBHO
NOBIUATH Ha Oyxyliue JeloBble KOHTaKThl MEXAYy 3aKa3dMKOM M OpraHu3anueii-
pa3pabOTIUKOM).

Cxema mpolecca ynpasieHUsl pUCKaMu IT0Ka3aHa Ha puc. 3.6. DTOT mpouecc COCTOUT U3
YETBIPEX CTAJHM.

1. Onpenenenne puckoB. OnpenensoTcs BO3MOXKHBIE PHUCKM s IPOEKTa, i
pa3pabaTbIBa€MOro NPOIyKTa U OU3HEC-PUCKH.

2. AHamu3 puckoB. OLleHMBAETCSl BEPOATHOCTb U IOCIIENOBATEIBHOCTh IOSIBICHHUS
PUCKOBBIX CUTYAIH.

3. [InanupoBanue puckosB. IlnaHupyroTCs MEpONpuUATHS IO NPEAOTBPAILECHUIO PUCKOB
WM MUHUMU3ALMU UX BO3JIEHCTBUS HA MPOEKT.

4. MonutopuHr puckoB. [IocTosIHHOE OLleHMBaHUE BEPOATHOCTEW PUCKOB U BBINIOJIHEHHE
MEPONPHUIATHI MO CMATYEHUIO MTOCIIEACTBUI NPOSBIICHHUS] PUCKOBBIX CUTYALIH.

Onpepenexre
PHCKOB !

MNnauuposanme
PHCEDB

Y Y
Crmcox Criscok MeponpuaTia no Oup
Oue
NOTEHUMANBHED NEPBOCTENEHHEX NPeaoTEPELLEHHY PHCKDS
KOS PUCKOB PUCKOR s

Pucynok 3.6 Ilpouecc ynpaBieHus puckamu

[Ipouecc ympaBneHHs pHUCKaMHU, KaK W JIPYTHE€ IPOLECCH IUIAHUPOBAHUSA, SBISIETCA
UTEPALIMOHHBIM, BBINOJHSAEMBIM B TEYEHHME BCETO CpoKa peanu3anuu npoekra. CHavana
pa3pabaTbIBaOTCs IUIaHBI YNPABICHUS PUCKAMH, 3aT€M IIOCTOSIHHO OTCJIEKHMBAETCS CUTYyallHs
BOKpYT peanu3aluu mnpoekrta. [Ipu mocTyruieHnu HOBOM MH(OpMAIMM O BO3MOXHBIX PHCKax
3aHOBO INPOBOJUTCSI aHAJIM3 PUCKOB M NEPBOCTEIIEHHOE BHUMAHUE YICISAETCS HOBBIM PHUCKAM.
Ilo mepe mocTyruieHus HOBOW HMH(OPMALMM TaKKe H3MEHSIOTCS IUIAaHbI MEPONPHUSATHH MO
IIPEIOTBPALLEHUIO U CMATYEHUIO PUCKOB.

Pesynbrarel mporecca ynpaBlIeHMs PUCKAMM JOKYMEHTHPYIOTCS B BHUJIE IIJIAHOB
ynpasieHus: puckamMu. OHH TOJDKHBI BKJIFOYATh OIMMCAHME BO3MOXKHBIX IIPOEKTHBIX PUCKOB, MX
aHaJU3 ¥ NepeYeHb MEPONPUATHA, HEOOXOTUMBIX ISl YIIPABICHHUS PUCKAMH.

Onpenesienne pucKoB

Ornpenenenne pUCKOB — I€pBasi CTaausi mpolecca yrpaBieHus puckamu. Ha stoit
CTaJ{ OIHUCHIBAIOTCS PHUCKU, KOTOPbIE MOTYT MpOSIBUTHCS MPH peanu3aluu mnpoekra. B
NOPUHOUIIC HA 3TOU CTaauu HC NOJIKHA OLUCHUBATHCA BCPOATHOCTL U 3HAYUMOCTH PUCKOB, HO Ha



NPaKTUKE MAJIOBEPOSITHBIE PUCKH C HE3HAUYNTEIIbHBIMU TOCIEACTBUSMU OOBIYHO OTOPACHIBAIOTCS
cpasy.

OmnpeneneHre pHCKOB MOXKET BBINOJHATHCS B pPEXHMME KOMaHIHOW paboThl C
HCIIOJIb30BaHMEM MOJX0/Aa "MO3roBoi MITypM" MO0 OCHOBBIBATHCS Ha ONbITe MeHekepa. [Ipu
ONpEACICHUN PUCKOB MOXET INOMOYb IPUBEACHHBIN HUXKE CIHUCOK BO3MOXHBIX KaTeropui
PHUCKOB.

1. Texnonornueckue pucku. [Iponcrexkaror U3 NOpOrpaMMHBIX M aNIapaTHBIX
TEXHOJIOT Ui, Ha OCHOBE KOTOPBIX pa3padaTbIBaeTCs CUCTEMA.

2. Puckwu, cBa3aHHbIe ¢ mepcoHasioM. CBsI3aHbI ¢ WieHAMH KOMaH bl Pa3paboTUHKOB.

3. OpranuzaunonHsle pucku. [IpoucrekaloT M3 OPraHMW3allMOHHOTO OKPY>KEHUs, B
KOTOPOM BBIIIOJIHAETCS IIPOEKT.

4. UactpymenTtanbubie  pucku. CBsizansl ¢ ucnonb3dyeMbiMu CASE-cpeactBamMmu
JPYTMMHU CpPeCTBaMHU NOIIEPKKHU mpolecca coznanus 110.

5. Pucku, cBs3aHHbIE C CHCTEMHBIMH TpeOoBaHUSAMU. [IpOSABISAIOTCS HpU H3MEHEHUU
TpeOOBaHUi, MPEIbIBIAEMBIX K pa3padaTbiBaeMOl cUCTEME.

6. Pucku ouenuBanusi. CBs3aHbl ¢ OLIEHUBAHUEM XapaKTEPUCTHK MPOrPAMMHOIN CUCTEMBI
U peCypcoB, HEOOXOAMMBIX JJISl pean3aluy MPOeKTa.

B 1abun. 3.5 npencraBieHbl HEKOTOPbIE TPUMEPHI, OTHOCSAIINECS K KaXA0H U3 OMMCAHHBIX
KaTeropuil puckoB. PesynbraToM »3Tama omnpeaereHHUs pPUCKOB OyAeT IMHHBIA CIHCOK
BO3MOXKHBIX PHUCKOB, KOTOPbIE MOTYT MOBJIMATh Ha pa3padaTbiBaeMblii IPOrPaMMHBIN MPOAYKT,
HPOEKT WM OPraHu3aLUI0-pa3paboTUHKa.

Tabmuma 3.5 - Kareropuu puckoB

Kareropus puckoB IIpuMeps! pHCKOB

TexHOIOrHYeCKHe PUCKH ba3a MaHHBIX, KOTOpas MCIOJIB3YyeTCs B MPOrPaMMHON CHUCTEME,
He o0ecrnieunBaeT 00pabOTKy 0XKHUIAEMOT0 00heMa TPaH3AKIIUH.

[IporpaMMHBIE KOMIIOHEHTBI, KOTOPbIE HUCIOJIB3YOTCS MOBTOPHO,
UMEIOT JIeeKThl, OrpaHUYMBAIOMIME UX (YHKIHOHAIHHBIE

BO3MOKHOCTH
Pucku, CBSA3aHHbIE c | HeBoamoxxno  mojgoOpate  pabOTHHKOB ¢ TpeOyeMbIM
MePCOHAIOM pohecCUOHATILHBIM YPOBHEM.

Benymmii pa3paboTunk 3a00Je B caMoe KPUTHUECKOE BPEMSI.
HeB03MOKHO OpraHu30BaTh HEOOXOAUMOE 00YUCHHUE MIEPCOHAA

Opranu3anmoHHbIE PUCKH B opranmsammu, BemomHstomei paspaborky I1O, mpowmsonuia
peopraHusanus, B pe3yJbTaTe 4ero M3MEHWINCh MPUOPUTETHI B
YIIPAaBIECHUH IIPOEKTOM.

OuHaHCOBbIE 3aTPyJHEHUS B OpraHW3alMd TMPUBEIH K
YMEHBIIICHUIO OF0KETa IMMPOCKTA

WNuctpymenTanbubie pucku | [Iporpammusbiii  kon, reHepupyemsbliiit CASE-cpeactBamu, He
3¢ deKTUBEH.

CASE-cpenctBa HEBO3MOXHO HMHTEIPUPOBAaTH C  JAPYTHMMH
CpPEACTBAMU MOAAECPKKHU MMPOEKTA

PI/ICKI/I, CBA3aHHBIC ¢ | U3meHeHus TpC6OBaHI/Iﬁ IMPUBOAAT K 3HAUYUTCIIbHBIM IMOBTOPHBIM
CHUCTCMHBIMHU Tpe60BaHI/I$IMI/I TEMHBIMH Tp€6OBaHI/I$IMI/I pa60TaM o MpOCKTUPOBAHHIO
CHUCTCMBEI.

[lepBoHauanbHas HeueTkas (QOPMYJIUPOBKA TOJIb30BATEIbCKUX
TpeOoBaHUIl MpHBeNa K 3HAUYUTENIbHBIM M3MEHEHUSIM CHUCTEMHBIX
TpeOOBaHUIl, MPOSBUBIIMXCS Ha MO3JHUX CTaAMSIX pa3pabOTKu
IIPOEKTA




Pucku ouenuBanus HenooueHnku BpeMeHU BBIIIOJHEHHS TTPOEKTA.

CkopocTh BBISBICHUS J€(PEKTOB B CHCTEME HIDKE paHee
3aIUIAHUPOBAHHOM.

Pazmep cucTeMbl 3HAYWUTENIBHO MPEBBINIAET MEPBOHAYAIBHO
pacCcUMTaHHBIN

AHaJIM3 PUCKOB

[Mpu ananm3e mJIsg KaXKIOTO OMPEICIICHHOTO PHCKA MOJCYUTHIBACTCS BEPOSITHOCTH €r0
IposIBIICHUS U yuiepO, KOTOphI OH MOXXeT HaHecTH. He cyliecTByeT MpOCThIX METOJIOB
BBITIOJTHCHMSI aHAllM3a PUCKOB — B 3HAYUTEIIBHONH Mepe OH OCHOBAaH Ha MHECHHHM WM OIIBITE
MeHeIKepa. MOKHO MPUBECTH CIEAYIONIYIO KAy BEPOSTHOCTEH PUCKOB U UX MOCIEACTBHIA.

BeposiTHOCTh pucka cunMTaeTcsi OUeHb HU3KOHM, €CIM OHa MMeeT 3HaueHue meHee 10%;
HU3KOMU, eciu ee 3HadeHue ot 10 no 25 %; cpegneit npu 3HadeHusix oT 25 10 50%; BBICOKO,
ecyu 3HaueHue konebnercs ot 50 10 75%; oueHb BHICOKOH Mpu 3HaYeHUsIX Oomee 75%.

Bo3moxHblli  ymepd OT  PHUCKOBBIX  CUTyallMd  MOXXHO  MOJAPAa3Je/UTh  Ha
KaTacTpo(UIECKHid, CephE3HBIN, TEPIIUMBINA U HE3HAYUTEIIHHBII.

Pe3ynbTaThl aHanuza pPUCKOB JOJDKHBI OBITH NMPEACTABICHBI B BHUIE TaOJIUIBI PUCKOB,
YIOPSAOYCHHBIX 0 CTENEHU BO3MOXHOro yimepba. B Tabn. 3.6 mpuBeneH ymnopsaodeHHBIN
CIIMCOK PHUCKOB, OMHUCAHHBIX B Ta0d. 3.5; Tam ke yKa3zaHbl BEpOSITHOCTH 3THUX PHUCKOB. 311€Ch
BEPOSATHOCTH PUCKOB M CTEMEHb yliepOa OT HUX YKa3aHbl MPOU3BOJILHO. Ha mpakTuke s ux
ompeneneHuss HeobxoauMa mojpoOHas MHQpOpMaNHs O MPOEKTe, TexHonoruu cozmanus I10,
KOMaH i€ pa3paboTUMKOB U O CAMOU OpraHU3aIliH.

Tabnuma 3.6 - Ciucok pruCKOB MOCTIE IPOBEICHUS UX aHATN3a

Puck BepositHocts  Crenens yiiepOa
DUHAHCOBBIE 3aTPYJHEHUSI B OpraHu3anuu npuBenn kK Huzkas KaracTtpoduueckas
YMEHBIICHUIO OI0JKETa IMPOEKTa

HeBo3moxxHo momoOpaTh pabOTHUKOB ¢ TpeOyrommumcs Beicokas Karactpoduueckas
npodeccuoHaIbHBIM YPOBHEM

Benymuii paspabotumk 3abonen B camoe kputuueckoe Cpemsss Cepbesnas

BpeMs

[IporpaMmMHbBIE KOMIOHEHTHI, HCIOJIb3yeMble MOBTOPHO, CpeaHss Cepbesnas

UMEIOT Je(eKThl, OTPAHUYUBAIONINE UX (YHKIIMOHATHHBIC

BO3MOKHOCTH

N3menenuss TpeOOBaHWI MPHUBOIAT K 3HAUMTENbHBIM CpemHsis CepbesHas
MOBTOPHBIM pabOTaM MO MPOESKTUPOBAHUIO CUCTEMBbI

B opranmsauuum, BeimodHsromed paspaborky I10, Bricokas CepbesHas

OpoM30ILIa  pEeopraHu3alus, B  pe3ylbTaTe  4Yero
M3MEHUINCH IPUOPUTETEL B YIIPABIECHUU IIPOEKTOM

ba3za manHbBIX, KOTOpas HCMHOJB3yeTCs B MporpammHon CpenHss Cepbesnas
cucreMe, He obecreunBaeT 0OpPabOTKY OXKHAAEMOTO

o0beMa TpaH3aKIUn

Henoouenku BpeMeHHU BBIIIOJIHEHUS IIPOEKTA Bricokas CepbesHas
CASE-cpencTBa HEBO3MOKHO MHTETPUPOBATH C IPyrUMU  Bbicokas Tepnumas
CPEICTBAaMU MOJAECPKKHU IIPOEKTA

[lepBoHavasibHas HEueTKas dbopmynupoBka Cpennss Tepnumas

IMOJIB30BaTCIbCKUX Tpe6OBaHI/II>'I MPpUBCJIIa K 3HAYUTCIIbHBIM
HN3MCEHCHHAM CUCTCMHBIX Tpe6OBaHI/II>'I, IMPOABUBUINXCA Ha
MNO3JHUX CTaIHuAX p33p360TKI/I IIPpOCKTa

HeBo3moxxHO opranuzoBaTh HeoOxoaumoe obOyuenue CpenHss Tepnumas
IepcoHasa

CkopocTb BbIsiBIEHHUS 1e(PEeKTOB B cucteMe Huke paHee Cpeanss Tepnumas
CIUTaHUPOBAHHOMN

Pa3zmep CUCTEMBI 3HAYUTEIIBHO npesblaeT  Beicokas Tepnumas




IIEPBOHAYAJIBHO PACCUUTAHHBIN
[IporpammubIil k0A, reHepupyeMbiii CASE-cpencTamu,
HedPPEKTUBEH

Koneuno, kak BEpOATHOCTb PHUCKOB, TaK M BO3MOXHBIA YHIEpO OT HHUX JIOJKHBI
nepecMaTpuBaTbCs MPH MOCTYIJICHUH JIOTIOJIHUTENbHON MH(pOpMalMu 00 3THX pHCKax MU IO
Mepe pealn3alid MEpONpHUITHI Mo ymnpasieHui0 UMH. [loaToMy momoOHbIEe TaONHIIBI PUCKOB
JIOJKHBI TIEPEIENIBIBATHCS HA Ka)KI0M UTEPALMU IIPOLIEcca YIIPaBJIECHUs PUCKaMH.

[locne mnpoBedeHusi aHanM3a PUCKOB OIpPENENSAIOTCS Hauloyiee 3HAYMMbIE PUCKH,
KOTOpBIE 3aTe€M OTCJIEKMBAIOTCS HA TNPOTSHDKEHMHM BCErO CpPOKa BBIMOJIHEHHS ITPOEKTA.
Omnpenenenne 3TUX 3HAYMMbBIX PUCKOB 3aBUCUT OT UX BEPOSITHOCTEH M BO3MOXKHOTO yiepOa. B
o011eM ciyyae BCerja OTCIEKHUBAIOTCS PUCKU € KaTacTpO(YUUECKUMU TOCIEACTBUSMH, a TaKKe
PHUCKH C CEpbE3HBIM YLIEpOOM, 3HAUEHNE BEPOSTHOCTU KOTOPBIX BBIIIE CPEAHETO.

B HEKOTOpBIX CTAaThsSIX PEKOMEHAYETCS ONpEeAeauTh U oTciexuBaTh "10 BepxHux"
PUCKOB, HO 3TO HE BcerjJa o0OCHOBaHHas pekoMeHaanus. KolndecTBO pHCKOB, KOTOpHIE
HEOOXOIMMO OTCIIE)KHUBATh, 3aBUCUT OT KOHKPETHOIO MPOEKTa. ITO MOKET OBITh MSTh PUCKOB, a
MOJKET naTHaAuatb. Ho, KOHEYHO, KOJMYECTBO PHUCKOB, IO KOTOPHIM IPOBOJUTCS
MOHUTOPHHT, JOJDKHO OBITh 0003pHMBIM. boJsblIOe KOJUYECTBO OTCIIEKHBAEMbBIX DPHUCKOB
noTpedyeT OrpoMHOro KojudectBa cobupaemoil uHpopmauuu. W3 chnucka puCKOB,
IpEeCTaBICHHBIX B Ta0. 3.6, [UIi MOHMTOpPUHTA CIEAyeT 0TOOpaTh T€ PUCKH, KOTOPbIE MOTYT
IPUBECTU K KATACTPO(PHUUECKUM U CEPbE3HBIM MOCIEACTBUSM ISl BalllEro IPOEKTa.

[InannpoBaHue pUCKOB

[InanupoBaHue 3aKOYaeTCsi B ONPENEICHUM CTpAaTerdu YIPaBIEHUS  KaKIbIM
3HaYMMbIM PHCKOM, OTOOpPAHHBIM JUIsi MOHUTOPHHIA IIOCJE aHAIMW3a PUCKOB. 3/1€Ch TAKXKE HE
CYLIECTBYET OOIICNPUHATHIX MOAXOM0OB Il pa3pabOTKW TaKUX CTpaTeruii — MHOroe
OCHOBBIBaeTCs Ha "dyThe" M ONbITe MeHekepa npoekra. B Tabn. 3.7 moka3aHbl BO3MOXKHbIE

Cpennsis Hesnauurennnas

CTpaTeruy ynpaBjieHUs OCHOBHBIMU PUCKaMU, IPUBEJCHHBIMU B Ta0I1. 3.6.
Tabnuua 3.7 - CtpaTeruu ynpaBieHuUsl pUcKaMu

Puck Crparerus

®dunHancoBbIe TPOOeMbl | [IoATOTOBUTh KpaTKUil JTOKYMEHT JJsi PYKOBOJACTBA OpraHU3allvy,

OpraHu3aII MOKa3bIBAIOIIMN Ba)XXHOCTh JAHHOTO MPOEKTa I JIOCTHIXKEHUS
(UHAHCOBBIX IIEJICH OpraHu3aluu

[IpoGnembr [Ipegynpenutes 3aka3uMka O MOTEHUUAJIBHBIX TPYAHOCTAX U

HEKBaTH()UITUPOBAHHOTO
niepcoHasa

BO3MOXKHOM 3aCPIKKEC MPOCKTA, PACCMOTPCTH BOMNPOC O IIOKYIIKC
KOMIIOHCHTOB CHUCTCMbI

boiiesnn nepconana

PeopranuzoBarbs paboTy KOMaHABI pa3pabOTYMKOB TaKUM 00pazoMm,
4TOOBI 00S13aHHOCTH U PabOTa YICHOB KOMaH/bl NMEPEKPHIBATIN APYT
JIpyra, BCIEJICTBUE 3TOr0 pa3pabOTYMKuU OyIayT 3HATh M MOHUMATh
3aJ1a4, BHITMIOJHSIEMbIE APYTUMU COTPYIHUKAMU

JedexTHpie CHUCTEMHBIE
KOMIIOHEHTBI

3aMEHUTH INOTCHIIMAJIbHO I[C(l)eKTHBIC CUCTCMHBIC KOMIIOHCHTbBI
INOKYIIHBIMH KOMIIOHCHTAMM, TapaHTHUPYIOINNMHU Ka4CCTBO pa6OTBI

N3menenus tpeboBaHuit

[ToneiTatbest  ompenenuth  TpeOOBaHUS, HaubOoiee  BEPOATHO
MOJIBEP)KCHHBIE U3MEHEHUSIM; B CTPYKType CUCTEMBbl HE OTOOpakaThb
JICTAJIbHYI0 HHPOPMAITHIO

Peopranuzanus [loaroToBUTh KpaTKUil JTOKYMEHT Uil PYKOBOACTBA KOMIIAHUH,
KOMITaHUH- MOKa3bIBAIONIMN Ba)XHOCTh JAHHOTO TMPOEKTA ISl JTOCTHIKCHUS
pa3paboTuuka (bUHAHCOBBIX 11l KOMITAHUU

Henocrarounas PaccMoTpeTh BO3BMOXXHOCTH TOKYTIKK 00J1ee TPOU3BOAUTEIIFHON 0a3bl
MIPOU3BOUTENBHOCTD JTAHHBIX

0a3bl JaHHBIX

Henoouenkn Bpemenu | PaccMoTpers BONpPOC O TMOKYNKE CHUCTEMHBIX KOMIIOHEHTOB,
BBITIOJTHEHHSI IPOEKTA HCCJIEIOBATh BO3MOYXHOCTh MCIIOJIb30BaHUs reHepaTopa

MIPOTPaMMHOTO KOJIa




Cy1iecTByeT Tpu KaTErOPUU CTPATErHil yIIPABIEHUS PUCKAMM.

1. Crpateruu nmpenoTBpaiieHusi puckoB. COryiacHO 3TUM CTpaTErusiM clieAyeT IPOBOAUTH
MEPOIPHUATHS, CHI)KAIOIINE BEPOSTHOCTh IPOSIBICHUS PUCKOB. [IpuMepoM MOXKET CIly>KUTb
CTpaTerusi UCKJIIOUEHUS TOTEHIIUAIBHO 1e(PEKTHBIX KOMIIOHEHTOB, ONKMCaHHas B Tabm. 3.7.

2. MuUHMMU3alMOHHBIE cTpaTeruu. HampaBieHsl Ha yMeHbIIEHHE BO3MOXKHOTO yiepOa
OT puckoB. [IpuMepoM ciyXUT cTpaTerust yMeHblUIeHUs yuiepoa oT 00Jie3HH YWIEHOB KOMaHbI
pa3paboTyukoB (cM. Tabu. 7).

3. [InanupoBanue "aBapuitHbIX" cutyaruid. COTJIaCHO 3THM CTpPaTeTUsM HEOOXOIUMO
UMETh IUIAaH MEpONPUATUH, KOTOPBIE CIIEIYET BBIIOJHUTH B CIydae IPOSBICHUS PHUCKOBOMN
cutyauuu. B Tabmn. 3.7 aTo cTparerus noBeneHus Npu BOSHUKHOBEHUH (PMHAHCOBBIX MPOOIEM y
OpraHu3alH-pa3padoTIHKA.

MOHHTOPUHT PHCKOB

MOHHMTOPHUHT PHUCKOB 3aKJIIOYAETCS B PErYJSPHOM IepecyeTe BEpOSTHOCTEH PHUCKOB H
yiep6a, KOTOPBIA OHM MOTYT HaHecTH. J[JI1 3TOro HEOOXOAMMO TIOCTOSIHHO OTCJICKHUBATH
(hakToOphl, KOTOpBIE BIUSIOT HAa BEPOSTHOCTh PHCKOB M BO3MOXHBIN yiiepO. OTu (akTopsl
3aBHUCST OT THUIIOB pHCKa. B Ta0i. 8§ mpuBeIeHbI IPU3HAKH, KOTOPBIC IIOMOTAIOT OMPEICIIAT THIT
pHCKa.

Tabnuma 3.8 - [Ipu3Haku puckoB

Tun pucka [TpuzHaku
Texnonoruueckue 3asepKKH B TOCTaBKE OOOPYJAOBAHHMS WM IPOTPAMMHBIX CPEICTB
pUCKHU MOJJEPKKH npouecca Co3/aHusl 10, MHOTOYMCJICHHBIC

JOKYMCHTHUPOBAHHBIC TCXHOJIOTIMYCCKUC l'I]f)O6J'I€MBI

PI/ICKI/I, CcBsa3aHHBIE C | Huskoe MOpPAJIBHOC COCTOAHHUE IMCpCOHAIa, HATAHYTBIC OTHOLICHUSA

HIEpCOHAIOM MEXIy YJeHaMH KOMaHAbl pPa3pabOTUMKOB, HHU3KOE KadyecTBO
BBITTOJTHEHHOM pabOThI

OpranuzannoHHbIE PasroBopel cpenu IepcoHaza O IACCUBHOCTH M HEJOCTaTOYHOU

pUCKHU KOMIIETEHTHOCTH BBICHIETO PYKOBOJICTBA OPraHU3AINU

WNHcTpyMeHTanbHbIE Hexenanue pa3pabOTUMKOB MCIIOJB30BaTh MPOTrPaMMHBIE CpEICTBA

PUCKH MOAJEPKKU, HeojoopurenbHble 0T3bIBbI 0 CASE-cpencTBax, 3anmpocsl

Ha OoJiee MOIIHBIC MHCTPYMCHTAJIBHBIC CPEACTBA

Pucku, cBsa3annsle c | HeoOxoaumocTe mepecMOTpa MHOTMX CUCTEMHBIX TpeOOBaHMIA,

CHUCTEMHBIMU HEJIOBOJIBCTBO 3aka3urka [10

TpeOOBAHUSIMH

Pucku onieHuBaHusA W3menenus rpaguka paboT, MHOTOYHMCICHHBIE OTYETHl O HAPYIICHUHU
rpaduka padoT

MOHUTOPHHT PUCKOB JOJDKEH OBITh HENPEPHIBHBIM MPOIIECCOM, OTCIIEKHBAIOIIUM XOJI
BBIIIOJIHEHHUSI MEPONPHUATHI 110 YIPABICHUIO PUCKAMM, IPU 3TOM KaXJbli OCHOBHOW PHCK
JIOJKEH pacCMaTpUBAThLCS OTIEINIBHO.

BapuaHThl HHAMBUAYAJIBbHBIX 32IaHUM
1. B COOTBETCTBUM C YKa3aHHOW NMpPEIMETHOW 00JAaCThI0 M KIAaccoM pa3padaTbiBaeMOi

MH(POPMAITMOHHOMN CUCTEMBI pa3padoTaTh HHPOPMAIIMOHHYIO CUCTEMY.

Tabnuna 1 — UaguBuyaabHBIC 3a0aHUs

Ne | IIpenmerHasi 001acTh Kiacc UC
1 Ckian MRP

2 IIpon3BOACTBEHHOE MPEANIPUSITHE ERP

3 Topropoe npeanpusTue CRM

4 Toprosoe npeanpusTue SCM

5 Topropoe nNpeanpusiTue B2C

6 Iloptan B2B




7 CTpouTelIbHOC IPEANPHITHE HC yuera

8 Briciiee yueOHOe 3aBeIcHHE WC ynpaBnenus

9 HNudbpacTpyKTypa IpeaupUsTHs CIIIIP

10 AnmapaTtHas HHQpacTpyKTypa NpeaIpHsITHS DKCIepTHAs CUCTEMA

2. B cooTBeTCTBUM € YKa3aHHOM MpeaIMEeTHOH 00JacThi0 M KJIacCOM pa3zpabaThiBaeMOn
MH(GOPMAIIMOHHON CUCTEMBI pa3paboTaTh CTPATETHIO YIPABICHUS POEKTOM.

2.1. IT-meHeKMEHT NpUKIaTHON MHPOPMaLIMOHHON cucTeMsbl kiacca CRM

2.2. IT-MeHeKMEHT  NpUKIaAHOM  MHpopMmanuoHHON  cucreMbl  «[locraBuiuku
IPEIIPUITHS

2.3. IT-MeHeIKMEHT MNPUKIAJIHON WH(POPMALMOHHOM CHUCTEMBbl yuyeTa MPOrpPaMMHBIX
CPEACTB MPEINPUATHUS

2.4. IT-MeHeIKMEHT NMPUKIAAHON HHPOPMAIIMOHHON CUCTEMbI TECTUPOBAHUS 3HAHUMN

2.5. IT-MeHeKMEHT TMpUKIAIHON HH(POPMALMOHHON CHCTEMBI Yyd4eTa YCIEeBaeMOCTH
CTYJICHTOB

2.6. IT-MeHeKMEHT NPUKIaTHON HHPOPMAITMOHHON CHUCTeMBI « BBITYCKHUK By3a»

2.7. IT-MeHeI)KMEHT MPUKIATHONW MPOrpaMMbl ydyeTa pecypcoB i MH(OpMallMOHHON
cucreMsl ki1acca MRP

2.8. IT-MeHeKMEHT TPUKIaIHOW WHPOPMAIMOHHON cucTeMbl «CaHaTOPHO-KYpPOPTHas
JEATEIIBHOCTD)

2.9. IT-meHepKMEeHT — mpuKiIagHOH — mH(opMammoHHOW  cucteMbl  «Permerparypa
HOJIMKIIMHUKN

2.10. IT-meHexMeHT npuKiIagHOW HHGOpManMOHHOW cuctembl «KoMmbroTepHBbIi
MarasuH»

6. YYHEBHO-METOAUYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHUE
JUCHUIIVIMHBI

6.1. IlepeyeHb OCHOBHO H JONOJHUTEIBHON JTUTEPATYPbI, HEOOXOAUMOM 1JIs1
OCBOCHHUSA TUCHHUIINHEI

6.1.1. IlepeyeHb OCHOBHOM JIUTEPATYPbI

bapeimieBa A.B., bangun K.B., I'omoB P.C., Ilepenepsies .M. MunoBanuu: YueOHoe
nocobue / Ilox obm. pen. m.3.H., mpod. A.B. bapeimepoit. — 2-¢ uzn. — M.: M3marenbcko-
Toprosast kopnopauus «/lamkos u K », 2018.

6.1.2. IlepeyeHb TOMOJTHUTEIbHOM JTUTEPATYPHI
WunoBanmonubsli MeHemkMeHT : Kypc Jeknmii / FO.H. Kynakos, T.C. Memepsikosa ;
M-Bo ob6pazoBanus u Hayku Pocc.denepanuu, Mock. roc. yH-T. — MockBa: MI'CVY, 2019.

6.2. IlepeueHb y4eOHO-METOAUYECKOTO 00ecTieYeHHsI CAMOCTOATE/ILHOI PadoThI
00y4JaIoIMNXCs MO AUCIHUTLINHE

1. Metoauueckue yKa3aHUS MO BBINOJIHEHUIO MPAKTHMUYECKUX pPadOT MO AUCIUIUIMHE
«HXeHepHbIe KeUChl: OT MPAKTUYECKUX 3a7a4 K MTHHOBAIIMOHHBIM PELICHUSIM.

2. Meroauyeckue pPEeKOMEHAAIMHU JJIS CTYJIEHTOB IO OPTaHM3allMd CaMOCTOSTEIbHOMN
paboTel Mo aucuuruinHe «MHXeHepHble KeWChl: OT MPAaKTHYECKHX 3a/ady K WHHOBAIIMOHHBIM
PELICHUSIM).

6.3. [lepeuenb pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKAIMOHHOM CEeTH
HNuTepHeT, HEOOXOAUMBIX IJI1 OCBOCHH S UCIHUTIIHHBI

1. YHuBepcurerckas 6udimoteka online. http://www.biblioclub.ru.
2. OBC «IPRbooksy. http://www.iprbookshop.ru.
3. DnektponHas oubnuoreka CKDVY.. http://catalog.ncstu.ru.


http://www.biblioclub.ru/

4. TocynapcTBeHHasi MyOnu4Has Hay4yHO- TexHuueckas Oubnuoreka Poccum. (I'TIHTH
Poccun). www.gpntb.ru.


http://www.gpntb.ru/

