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BBE/IEHHUE

B  METOOMYECKHMX  VKazaHHMSIX  COIEpXKarcsad  MaTepHalbl, HEOOXOAMMEIE I
CaMOCTOSTEIBLHOH ITOATOTOBKH CTYAEHTOB K BBIIOTHEHNIO JTaOopaTOpHEIX padoT. B ormcaHue
1aboparopHeIX PadoT BKIIXOYEHBI IEIh PabOTEl, TIOPSJIOK €€ BBOIONIHEHHS, PaCcCMOTPEHEBI
TEOPETHYECKHE BOIPOCHL, CBSA3AHHBIE C pealn3alllel IIOCTABIIEHHBIX 3ajay, IIPHBEICHA
HeoOXOoaNMas JIMTeEpaTypa.

MeTtommdeckie VyKazaHHSI IIOCBSINEHBI Kypcy «Mogennpopanne HH()pOPMAIOHHBIX
CHCTeM 00pPabOTKH IM(POBOr0 KOHTEHTa». YTMPABITh JIEOJBMH CIIOXKHO. YTIPARIISATH JIFO.IbMIH
3((PeKTHBHO — HEHMOBEPHO CIIOKHO. IlosToMy MBI H300peTaeM M CMEIIHBaeM pPa3HbIE
IIPAKTHKH, allTOPHTMBI M TEXHOJIOTHH KOHTPOIS, OIEHKH pe3VyibTaroB TpyAa. llepexommm
OT YCTapPEBIIMX METOAMK K HOBEIM, CTapacMcS YYECTh BCE HIOAHCHI M PHCKH, TpaTHM BpEeMSA
1 PECYPCHI Ha ITTAaHUPOBAHHE BMECTO PadOoThI ITO0 HAKaTaHHOMH.

M3 MHOXecTBa METOMOIOIMI HY KHA OJHA ONTHMAJILHAS M HACTPOEeHHA JIMYHO TTIOJT HaC
M HaIll IpoeKT. OIHO JEI0 BBIMOIMHATH IMAOIOHHBIE 3aJlauyl CTPOro IO CKPHIITaM H3 KHIIH,
IPYroe — MeTOAOM IIpo0 M OIMOOK BhIpabaThIBATh CBOM CIIEI[HAIBHBIE HHCTPYMEHTHI IS
yyeTa ITPHOPHTETOB KOMITaHHH. [103TOMY ITpoeKTHBIH MeHeKMeHT (PM), To ecTh MeTOmOIIOr Hs
VIIPABJIIEHUS KOMIIAHHEH C JEIICHHEM BCeH PadOTRI HAa IIPOEKTHI, CTAHOBHUTICS ITOITYIISPHBIM
BO BCEX OTPACIIAIX.

MHoOrne KOMITaHHH TOJIBKO ceHdYac IepeXoIaT OT KIacCHYecKOoH (oTpa0oTaHHAS, 4acToO
OIOpOKpaTHYeCcKass  CXeMa) K IIPOeKTHOH (KakJas  3ajadya  OTAEIbHO,  JIelIeTHPOBAaHHE
OTBETCTBEHHOCTH) MOJAEIHN yIIpaBieHHI. OOLIMH MeHePKMEHT IS IIPENTPHHIMATENS CBOTHICS
K TOMY, 4YTO €CTh PYKOBOAHUTEIs H HCIIOMHHUTEb 3adayd. JIUCIIMIUINHA B3aHMOJICHCTBHSI
3aBHCENA OT TOrO0, Kak ITpoImcaHo B madnoHe. 111abnoH ke ObUT BOUT B pa3syMbl BCeX OJHHAKOBO
neT 3Tak 20-30 Hazaxg. TomeKo 3TOT IMA0IIOH YiKe He IIPHMEHHTH K HOBBIM YCIIOBHSAMH MHPOBOIO
PBIHKA.

HcTopHyecKH BCE HAYAIIOCh C TOTO, YTO B IIEPHOL IepecTPOHKH 90-X roJoB caMa JIOTHKa
BelcHIS OH3Heca ObIlla HapyllleHa HACTONBKO, YTO TIONBITKH IIOCTPOHTR HOBVIO Padbouyro
KOHIIETIIHIO VITPABRIIEHHS B MIUUIEHHYM CO3JalIH TEPMHH « KOMITAHHS-OJHOIHEBKAY) . KOHIIEITIH
TaKHX KOMITQHHH TIPOBEPSIIHCH Ha IIPOYHOCTH H TOIBKO OJHA M3 10 KOMITaHHH CYIIECTBOBAlA
Oomeie  1momyroma B 2000-x.  IlapauielbHO  OCTaBaMCh  MHOTOIETHHE — ITPEITIPHSTHS,
KapJIHHAJIPHO MEHSSICh KaKJIbIE JIET 5 YTOOBI BRIKHTH B IIEPHOJL IIEPEMEH.

B 2010-x mH(pOpMAIMOHHBIN B3PHIB HHTEpPHEeTa CJelall JOCTYITHOH BCIO Pa3zpO3HEHHYIO
0a3y HapaOOTOK eBPOIIEHCKOI0 H aMepPHKaHCKOro OmsHeca. M3 TOHH IIOINE3HOH H MYCOPHOH
HH(pOPMAI[HH BPOJE «YTO TaKOe YIIpaBJIeHHEe ITPOeKTaMH H COBPEMEHHBIH MEHEeIKMEHT», «KaK

pacIIpcacILATb GﬁﬂBﬁI—H—IGCTH: ITPaBHIIBHO IpEAYI'daAbIBATDH H COKpPalllaTb PHCKH»
IPESAIIPHHHMATCIIH OO0 CHX  IIOP ELI@HPEIIDT KPYITHIIBI BHEII-]I]IUI:. ITPHMCHHMBIX  HMCHHO
B HX KOMITAHHAX.

CeH4ac MeI CIIeJHM B HOBOCTSX KaK ITPHOBUIBHBEIE KOPIIOPAIMH PacTyT H paclalaroTcs
Ha ITOApa3IeiIeHHs, ITOKYITAI0TCSI U MIEPEKUBAIOT CTPYKTYPHBIE CIHSHHSA. 3a KaXXJIbIM aKTOM
KYIUIH-TIPOJIa KK OTelIa KPOETCS CI0KHAS CETh ITPOEKTOB (TaJ[?KETHI, IIPHIIOKEHHS, PACIIIHPEHIS
I Opay3epoB), CBSI3aHHBIX IO Pa3sHBIM KpHTEpHSM. Korjga MeHSIOTCS KPHTEPHH, MEHSETCS
IeJIEHHE IIPOEKTOB Ha Irpyrombl. MMeHHO H3MeHEHHe TPYIIIHPOBKH H cooOmaror HaM B CMHA.
BHYTpH Ke KOMITAaHHH ITPOAOIKar0T padoTaThk, a IIPOEKTHI BEAYTCS HEIPEPLIBHO.

IT project management (PM)— »5To pgHcIMIUIMHA, 4YTO OOBEJHHSIET IIPOIEAYPHI,
IIPHHIUITEL U MTOJIMTHKY BeleHH I On3Heca. OHa PYKOBOJHT IIPOEKTOM OT pa3pabOoTKH KOHIIETIIHI
IO 3aBEPIIEHHS IIPOEKTA.

AOKYMEHT MOANUCAH THEIH MEHeIKMEHT OTIHYaeTCs TeM, 4YTO
Bnapeneu: Websyxopa TatbAna AnexkcanapoBHa Ectp GTpﬂﬁGTElHHLIﬁ Ia0lIoH, OH paﬁﬂTaET

3. ]_[E:JIL IIPOCKTHOI'O MEHEAAMCEHTA. JOCTHIHYTD
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IIprmymHONH Iepexofa oT OOINEro MeHeIKMeHTa K PM  darne AIpyrHX CTaHOBHTCH
HAJeXHOCTh — BMECTO OTHOCHTEJIbHOH aOCTpaKTHOH IIEPCIIEKTHBBEI K ITPEICKA3YEMBIM
PE3YIIBTATaAM.

MexnayHapomgHass  Accomuaisa  YropaBneHHs — [Ipoekramu  (IPMA)  mpopena
HCCIIEJOBAHIE, IIO pe3ylIbTaTaM KOTOPOI'O HOBBIH ITOAXOJ CAKOHOMHT BaM oOkomo 20-30%
BpeMeHH H 15-20% pecypcoB.

Yem ormmyarorca MHGopMamuoHHble TeXHOIOrHH OT Apyrux orpacinei? Cyzns mo UT-
(opyMaM, 3aBHCHMOCTBIO IIPOTPAaMMHCTOB OT IaJpKeTOB, JOPOrOro ChIpa H BO3MOKHOCTH
1oexars Ha bamn. BuHpTyalnbHOCTEIO BceH pPalOTBl M €€ Pe3yIbTaToB, HEBO3MOKHOCTBIO
HCIIONIB30BAHIS IIpOorpaMMel  0Oe3 3IeKTpHYECTBA B ropoAe. DBaxHoCTeIO HI1d OYIVIIHIX
IIOKOJIEHHH BCEX HAYYHBIX JOCTIDKEHHI, YTO BO3MOJKHBI TOJIBKO Omarogaps KOMIIhIOTEPHBEIM
HHHOBAIH SIM.

B cTpOHTENILCTBE PE3YIBTAT CTATHYHBIH, B IPOAYKTOBOH HHIAYCTPHH — HCUYEPITa€MEIH,
a IIporpaMMbl H BHPTYAJIBHBIH MHP — O€CKOHEYHBIH JHHAMHYHBIH PECYPC, 3aBHCAIIHH TOIBKO
OT HAIMYNSA HHCTPYMEHTa JocTyma (ramkeTa M ceTH). [loaToMy pa3zpaloTka KOMIIBIOTEPHBIX
TEXHOJIOTHH 00s3aHa OBITH IMTPOAYMAHHOH H ITpaBHIIFHON H3HAYAIBHO.

YrpasineHne MT-mmpoekraMH BKIIIOYAeT B ce0d KYPHPYIOINHE 3aJadyH I10 YCTAaHOBKE
O0OpPYIOBAaHMSI H MOIEPHH3AIMH CeTH, pa3paboTKe IporpaMMHOIO OOeCIleYeHHS, CO3JaHHIO
BUPTVYAJIbHOH CpeAbl M OONIAYHBIM BBRIYHMCIEHHSM, CHCTEMAM VIIPABIEHHS JaHHBIMH H OM3HEC-
aHAJINTHKE, BHeApeHHe apyrux U T-ycmoyr.

B I'T mpoeKTHBII MEHEHKMEHT MOKET HATH IO TPEM KI3HEHHBIM I[HKIIAM ITPOEKTa:

1. IlporHosupyemslit, oH ke waterfall. TpagmmmonHprii moaxoxn, Jngaxke B 2010-x
IIPHMEHSETCS Ha IIOPSA0K Yarle ApYyrux. I11osTar eIl THHEHHBIH aJIr OPHTM.

2. UrepanmonHsni. CoBpeMeHHBIH IIOAXOJ, B KOTOPOM pacHHpeHHe (PYyHKIHOHAIIa
pa3pabareIBAEMOr0 IIPOrPAMMHOIO OOECIIEYEHHS C KaXIBIM HOBBIM BBEIITYCKOM B paMKax
IIPOEKTA.

3. ApanruBHbI. Agile, Scrum u apyrue MeToapl. 1{emH KOMITaHHH H CTpaTerHs pa3BHTHA
MOKET MEHATHCS HE3aBUCHMO OT IIEPBOHAYAIbHOI O TUIAHA.

1. HEJIb 1 3AJIAYHN N3YUEHUA JTUCIHHUII/INHBI

[{epr0 OCBOEHHS AHCIHIUIMHBLI SBJISETCS (POPMHPOBaHHE HaOopa IpodecCHOHAIBHBIX
KOMITETeHIIHH Oyaymiero GakanaBpa 1o HarpaBineHHEO 09.03.02 MH(opMal[HOHHEIE CHCTEMBI H
TEXHOJIOTHH.

3a7aui OCBOEHHS JHCIIHIUIMHBL: H3YYeHHe MeTOJ0B MOEIITHPOBAHHS HH(POPMAaIIHOHHBIX
cHCcTeM o0OpaOOoTKH IM(POBOrO KOHTEHTAa, OCBOSHHE HHCTPYMEHTOB MOJEIIHPOBAHH
HH(OPMAITHOHHBIX CHCTEM 00pabOTKH IIH(PPOBOro KOHTEHTA.

2. ObOPYJAOBAHHUE H MATEPHAJIBI

ArmapaTtHele CpeICTBa: IIEPCOHAIBHBI KOMITBIOTED;
[Tporpanmmrsie cpeactBa: OC MS Windows; MS Visual Studio, MS Office.

YuyeOHbeI Ki1acec ocHameH IBM-COBMeCTHMBIMH KOMITBIOTEpAMH, OOBeIHHEHHBEIMH B
TIOKAJIbHYIO CeTh. JIOKambHas ceTh yueOHOro Kiacca MMeeT ITOCTOSHHBIN JOCTYII K ceTH Internet
110 BBIIEIIEHHOH JIMHHH. J[[719 ITpoBeleHHS J1a00paTOPHBEIX padoT HeOoOXOAHMO CIEAVIOIIEE

ITporpaMMHOe oOecIiedueHHe: onepallHoHHad cHcTeMa MS Windows, rmakeT O(HCHBIX ITPOrpaMM
MS Office, maxer MS Visual Studio.

2 VISADATIINa n TVITPUKE BEZOIIACHOCTHU

NOKYMEHT NOANWUCAH
3NEKTPOHHOW NOAMNUCHIO
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JInsg CHIDKEHMS IIH TIPeJOTBPaIlleHHS BIHMSHHSI OINACHBIX H BPEeJHBIX (PaKTOPOB
HeoOXOAHMO COOMIOMAaTh CaHHTApPHBIE IIPaBHIAa H HOPMBI, THTHEHHYeCKHe TpeOOBaHHMSI K
IIePCOHAJIBHBIM AIEKTPOHHO-BBIYHCIIHTEIILHBIM MAIIIHHAM.

Bo mn30exaHHe TIOBpPeXKACHHS H3OISIHMH IIPOBOJOB M BO3SHHKHOBEHHS KOPOTKHX
3aMBIKAHHIH HE pa3pelllacTCs. BEeIllaTh YTO-JIMOO0 Ha IPOBOJA, 3aKPaIlBaTh H OSINTh IIHYPBI H
IIPOBOMIA, 3aKIaJbIBaTh IIPOBOAA H IIMHYPHl 3a Ira30BbIle H BOJOIIPOBOJHEIE TPYORI, 3a OaTapeH
OTOITHUTEIBLHON CHCTEMEI, BBIAEPTHBATH INTEIICEIbHYIO BHIKY H3 PO3ETKH 3a IIHYP, YCHIHE
IOJKHO OBITH ITPHIIOKEHO K KOPITYCY BHIIKH.

JITIsT MCKITIOUEHH S TTOPAKEHH S BJIEKTPHYECKHM TOKOM 3allpellaeTcsa. YacTO BKIIFOYAThH H
BEIKIIFOUATh KOMITBIOTEDP Oe3 HeOoOXOMMMOCTH, ITpHKacaThCsd K SKpaHy M K TBIIIBHOH CTOPOHE
OIIOKOB KOMITbIOTepa, padoTaTh Ha CPEICTBAX BBIUYHCIMTEILHOH TEXHHKH H TepH(epHITHOM
O0OpPYIOBAaHHH MOKPBIMH pPYKaMH, padoTaTh Ha CPEeACTBAX BBIYHCIHTEIILHOH TEXHHKH H
nepH@epHiHOM OO0OpPYIOBAaHHH, HMEIONIHX HApPYIIEHHS IEIIOCTHOCTH KOPITyca, HapyIIEeHHS
H30ISIHH  IIPOBOAOB, HEHCIIPABHYIO HMHAMKAI[HIO BKIIOUEHHS IMMTAaHHS, C IIPH3HAKaAMH
SIEKTPHYECKOI0 HAITPSDKEHHS Ha KOPITyCe, KIIACTh Ha CPEJCTBAa BBIYHCIIHTEIIBHOH TEXHHUKH H
nepHdepHITHOM 000PY0BaHHH ITOCTOPOHHHE ITPeAMETEHL.

3amperaeTcsad  IIOA  HAIPsDKeHHEM — OYHMINAThL OT IBUIM M 3arpssHeHHS
AIEKTPOOOOPYIOBAHHE.

Bo  wu30exaHme  IOpaXeHHS  JJEKTPHYECKHM  TOKOM, TIIPH  IIOJb30BAHHI
SIEKTPOIIPHOOpAaMH HENIB3S KacaTbCs OJHOBPEMEHHO KaKHX-JTHOO TpyOOIIpOBOJOB, OarapeH
OTOITJIEHH S, MeTaJUIHUe CKHX KOHCTPYKIIHI, COEHHEHHBIX C 3EMIICH.

Ilociie oxoH4yaHHS PAabOTEl HEOOXOAHMO OOECTOUYHTH BCE CPEACTBA BBIYMCIIHTEIBLHOH
TEXHHKH H TlepHpepHiiHOe 00OpyJoBaHHe. B ciIyyae HenpepbhIBHOIO Yy4eOHOro IIpollecca
HeOoOXOAHMO OCTaBHTh BKIIFOUEHHBIMH TOJIBKO HEOOXOIHMOE 000PYIOBAHIIE.

4. HAUMEHOBAHHE JIABOPATOPHLIX PALOT

Ne Temrnl | HanMeHOBaHHE TEM JUCIIHIUIHHEL, HX KpaTkoe cofiepkaHue | O0vem | M3 HHX
IIHCIIHILT YacOB | IIPaKTHUEC
HHEI Kas
ITOJT OTOBKA
, UaCOB
5 ceMecTp
1 Tema 1. TexHoOmOrHM MOJENMHPOBAaHHSI HH()OPMAITHOHHEIX | 3
CHCTEM
2 Tema 2. HMHCTpyMEHTaJIbHBIE CpeJiCTBA MOIESIHPOBAHHA | 3
HH()OPMAIIHOHHBIX CHCTEM
3 Tema 3. MogemipoBaHie OH3HEC-IIPOLIECCOB IIPEAMETHOH | 3
obmnactu
4 Tema 4. MogempoBaHHe HH(}OPMAIHOHHOTO o0ecIieyeHHsI | 3
5 Tema 5. Horammmu IDEFO, IDEF], IDEF3 3
6 Tema 6. Mogemt ERD . DFD HoTtaimsa 3
7 Tema 7. Texnomornn UML 3
8 Tema 8. Jlmarpammbl  OOBEKTHO-OPHEHTHPOBAHHOIO | 3
MOZETTHPOBAHILT
9 Tema 9. Paspaborka TEXHHYECKOTO 3aaHIS 3
Htoro 3a 5 ceMecTp 27
Urorn 27
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4. COAEP/KAHHUE JIABOPATOPHLIX PALOT

JIacopatopnas padora 1. TexHo10rHM MoAeTHPOBAHIAA HH(POPMAIHOHHBIX CHCTEM

Ileab padoThI: COCTaBHTh H ITPOAHAIM3HPOBATh TpeOOBaHHSA K HH(POPMAI[HOHHOMH
CHCTeMe;, pa3paboTaTh TEXHHYECKOE 3aJlaHHe Ha ITPOeKTHPOBaHHE HH()OPMALIMOHHOH CHCTEMBI.

OcHOBBI TEOpHH

[IpoGaeMbl, KOTOpBIE IPHXOMUTICS PeIlaTh CIelHalcTaM B IIPOIECCE CO3IaHHSI
IIPOrPaMMHOI0 OOeCIleUeHHs, O4YeHb CIOXKHEL IlpHpoma »THX I1pobieM He Bcerja sICHa,
0ocOOeHHO eclH paszpadaThiBacMasd IIporpaMMHasl CHCTeMa HHHOBAI[HOHHAS. B 4YacTHOCTH,
TPYAHO YETKO OIMMCaTh Te JOeHCTBHSI, KOTOPBIE JOJDKHA BBIOIONHSTHL cHCTeMa. OImHCcaHHe
(PYHKITHOHAJILHBIX BO3MOJKHOCTEH H OrpaHHYeHHI, HaKJIaJbIBaeMbIX Ha CHCTEMY, Ha3bIBAaeTCS
TpeOOBaHHSIMH K 3TOH CHCTEME, a caM ITpoliecc (popMHpOBaHHS, aHAIH3a, JOKYMEHTHPOBAHHS H
IIPOBEPKH ATHX (PYHKIHMOHAIFHBIX BO3MOKHOCTEH H OrpaHHYEeHHH — pa3paboTKOH TpeOOBaHHH.

TpeboBaHHS TTOAPa3AEIITIOTCSA Ha IMOJIb30BATelIbCKHe H CHCTeMHBIe. [Iomb30BaTelIbCKHE
TpeOOBaHHS — 5HTO OIMCAaHHE Ha eCTECTBEHHOM SBbIKe (TUIFOC TOSCHSIOIHE JHAIPaMMEI)
(PYHKIHI, BBITIOTHSIEMBIX CHCTEMOH, H OrpaHHYeHHH, HaKIaJblBaeMbIX Ha Heé. CHCTeMHBIE
TpeOOBaHHS — BTO OIHCAHHE OCOOEHHOCTEH CHCTEMBI (apXHTeKTypa CHCTEMBI, TpeOOBaHHA K
IapaMeTpaM 00OPYAOBaHHA H T.J.), HEOOXOIHMEIX A9 3(P(eKTHBHOH pealTH3alHH TPpeOoBaHHI
TIOJIB30BATETIS.

Paszpabdorka TpedboBaHHM

Paspaborka TpeGOBaHHII — 3TO ITPOLECC, BKIIFOYAKOIIHH MEPOIPHATHS, HeOOXOAHMEBIE
VIS CO3MaHHI H YTBEPXAEHHI JOKYMEHTa, CcoJepsKalllero CHelH(QHKAIIHIO CHCTEMHBIX
TpeboBaHMH. PasmHyaroT YeThIpe OCHOBHBIX 3Talla Ipoliecca pa3padoTKi TpeOOBaHHI:

- QHAJIM3 TEXHHYECKOH OCYIIECTBHMOCTH CO3/IaHHS CHCTEMEL,

- ()OpMHpOBaHHE H aHAIH3 TPeOOBaHHI,

- CIIeITH(pHITHPOBaHHe TpeOOBAHHH H CO3JaHHe COOTBETCTBYIOINEH JOKYMEHTAIHH,

- aTTEeCTAL S STHX TPeOOBaHHH.

Ha pucynke 1.1 mokazaHel B3aHMMOCBSZH MEXKAY OSTHMH 3TallaMH M Pe3VIIbTaThl,
COITPOBOKIAOIIHE KA KB HTAIl ITpollecca pa3paboTKH CHCTEMHBIX TpeOOBaHIHII.

Ho mockompbky B Imporecce pa3pabOTKH CHCTEMBI B CHIIY Pa3sHOOOPA3HBIX ITPHYHH
TpeOOBAaHHMSA MOI'YT MEHSITBHCS, VIIPpaBlIeHHe TpeOOBAaHHSAMH, T.€. TIIPOLECC VITPABIEHHS
H3MEHEHHSIMH CHCTEMHBIX TpeOOBaHHMH, SBISIETCHd HeOOXOAMMOH COCTAaBHOH  YacCThIO
IESTEIBHOCTH I10 HX pa3paboTKe.

dopmMupoBaHHE H AHAJIN3 TPedOBaAHH
CIIeIyIOMIHM 5TarioM IIpolecca pa3paboTKH TpeOOBaHHM SBISETCS (POPMHPOBAHHE
(onpeneneHHe) H aHAIH3 TPpe OOBaHHIH.
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PucyHok 1.1 - IIpornecc paspaboTrki TpeboBaHHII

O0o0meHHass MOJIelIb IIpolecca (popMHpOBaHHS H aHalH3a TpeOOBaHHH IIOKa3aHa Ha
pucyHke 1.2. Kaxmasg opraHmsaiis HCIIONb3YeT COOCTBEHHBIH BapHAHT HSTOH MOJEIIH,
3aBHCSINMHI OT “MEeCTHBIX (DaKTOpPOB™. OIbITa PabOTHl KOUIEKTHBA pa3palOOTYHKOB, THIIA
pa3padaThIBaeMOH CHCTEMBI, HCIIOIB3YEMBIX CTAHIAPTOB H T .

Hayano
npolecca

CneunduuHpoBaHiue

TpeboBaHuy

AHanW3 NpeAMETHOMN Onpenenente LokyMeHTaLms
obnactu CHCTEMHBIX
NpHOpUTETOR

TpeboeaHui
-
Knaccuduralma

TpeboBaHuif

Paspewexue
MPOTHBOPEXHIA

PucyHok 1.2 - IIporecc ¢popMHpOBaHHA H aHaIH3a TPeOOBaHHI

[Tponecc popmrpoBaHHs 1 aHaINH3a TPeOOBAHMI ITPOXOINT Yepe3 P 3TAIIOB.

1. AHamm3 mpeAMETHOH OONMacTH. AHAIHTHKH JOIKHBEI H3VUHTEL ITPEIMETHYIO OOJIACTh,
rae OyIeT SKCIUTYaTHPOBAThCS CHCTEMA.

2. COop TpeOoBaHMII. 5TO TIIpoIlecC B3aHMOACHCTBHI C IHI[AMH, (POPMHPYIOIIHMH
TpeOoBaHMs. Bo BpeMd 3TOro Ipolecca IMpoaoiIKaeTcsl aHaIN3 IIPeIMETHON OOIIacTH.

3. Knmaccugukaima TpeOoBaHmii. Ha »ToM »Tame OecdopMeHHBIH HaOop TpeCoBaHHH

HpEGﬁpﬂSYETCH B JIOITHYCCKI CBA3dHHbBIC I'PYIOIEI TpEﬁﬂEﬁHIH‘i.
A Dannarrrarmra rmmarmtmaAanatirmtar L an ~ONHEHHSL TpEﬁﬂEﬂHI[ﬂ MHOT OUHCIIEHHBIX JIHII,

NOKYMEHT NOoAarnCAH o
SNEKTPOHHOW NOANUCHIO HI, 6}’M ITPOTHBOPCHYHBBIMH. Ha »toM 5Tare
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5. HasHaueHne npHopureToB. B modoMm Habope TpeGoBaHMI OJHH M3 HIX OyayT Oolnee
BaKHBI, YeM JpyrHe. Ha 5ToM 53Talle COBMECTHO C JIHI[AMH, (POPMHPYIOIIHMH TpeOGOBaHHS,
OIIPEeAEIISIOTCS HaHOOo Iee BaKHbIE TPEOOBAHH L.

0. IIpoBepka  TpeOGomanmii. Ha  »TOoM  »3Tare  ompefensercd  HX  IIOJIHOTA,
IIOCIIENOBATEIILHOCTh M HETIPOTHBOPEYHBOCTb.

[Tporiecc popmMIpoBaHHI M aHaM3a TPeOOBaHMI IMKITHYSCKHI, ¢ OOpaTHOH CBS3BIO OT
OJTHOTO 3Talta K Apyromy. I[HKII HaumMHaeTCsd ¢ aHalm3a IPeJMeTHOH O0IacTH H 3aKaHYHBAETCHA
IpOBepKOH TpeOoBaHui. l[loHMMaHHe TpeOOBaHMH IIPEAMETHOH OONACTH YBEIHYHBAETCS B
Ka K OM IIHKIIE ITpoliecca () OpMHPOBaHHS TPeOOBaHHI.

PaccMOTpHM TpH OCHOBHBEIX IIOAXOJa K (OPMHPOBAHHIO TpPeOOBAHHI: METOL,
OCHOBAHHBIH HAa MHOKECTBE OITOPHBIX TOYEK 3PEHHS, CIIEHAPHH H 3THOI'Pa(IIeCKIIT METOJ.

OnopHble TOYKH 3peHHA

[logxoxa ¢ HCIIOIb30BaHHEM PasIIMYHBIX OIOPHBIX TOUEK 3PEHHS K paspaboTKe TpeboBa-
HHIH ITPH3HAET pa3IMYHbIe (OITOPHBIE) TOYKH 3pEHHS Ha ITpoOIeMy H HCITONIb3YeT HX B KaueCTBE
OCHOBHI ITOCTPOEHHS M OpraHH3al[HH KaK IIpollecca (popMHpOBaHHSA TpeOOBAaHMI, TaK H HE-
IIOCPECTBEHHO CaMIX TpeOOBaHIII.

PasmmyHbeIle METOJBI IIPEJIararOT PasHEIE TPAKTOBKH BBRIPAKEHHS "TOYKaA 3peHHI". TouKH
3pEHH I MOKHO TPAaKTOBATh CIIEAVIOIIIHM 00pa3oM.

1. Kak HCTOYHHK HH(pOPMAIlHH O CHCTEMHBIX JaHHBIX. B 3TOM clIyyae Ha OCHOBE
OIIOPHEIX TOYEK 3PEHHS CTPOMTCS MOIEIDL CO3JaHMS M HCIIOIB30BAaHHUS JAHHBIX B CHCTEME. B
mpoliecce (pOPMHpPOBAHHSA TpeOOBaHIIT OTOHPAIOTCSA BCe TaKHe TOYKH 3peHHS ( M Ha HX OCHOBE
OITpeJEIIOTCS JaHHBIE), KOTOPhIE OYIyT CO3JaHbI HIIH HCIIOIb30BAHEI IIPH padoTe CHCTEMBI, a
TaK’Ke CIIOCOOBI 00PabOTKH STHX JTaHHBIX.

2. Kak cTpykTrypa IpeicTaBlIeHHH. B 3TOM ciIy4ae TOUKH 3PEHHS pacCMaTpPHBAOTCS KaK
ocobasg YacTp MOJEIM CHCTEMBI. Hamprmmep, Ha OCHOBE PAIHYHBIX TOYEK 3PEHHSI MOI'YT
paspabdaTeIBaTHCS MOZEIH "CYIIHOCTh-CBS3E" , MOJIEIIH KOHEYHOI'O aBTOMATa H T. .

3. Kak 1omy4areinn CHCTEMHBIX CEPBHCOB. B 3TOM clIyyae TOYKH 3PEHHS SBISIOTCS
BHEIMHHMH (OTHOCHTEJIbHO CHCTEMBI) ITOJIyYaTellSSIMH CHCTEMHBIX CEPBHCOB. TOYKH 3peHHS
IIOMOTAXOT OIPEMENHUTh JaHHBIE, HEOOXOANMBIE JJIS BBIITOIHEHNS CHCTEMHBIX CEPBHCOB HIIH HX
VITPABIIEHHSL.

Hamnotonee 3¢ pekTHBHBIM MOAXOAOM K aHAIH3y TaKHX CHCTEM SBIIIETCS HCIIOIb30BaHHE
BHEIIHHX  OIIOPHBIX TOUeK 3peHHs  Ha  ocHoBe sToro Imoaxoma  paspaboraH
MeToZ VORD (Viewpoint-Onented Requirements Definition — onpenenenne TpeGoBaHHII Ha
OCHOBE TOYEK 3PEHHS) IS (POPMHpPOBAaHMS H aHalH3a TpeOoBaHHMI. (OCHOBHBEIE STallbl
MeToza VORD rmokaszaHel Ha pHCYHKe 1.3.

1. UgeHTH(HKAIIMS  TOYeK  3peHHS, IIONYYalOIHX  CHCTEMHBIE  CEPBHCHI, H
HIeHTH(PHKALIS CEPBHCOB, COOTBETCTBYIOIIIX KaKIOH TOUKEe 3PEeHHS.

2. CTPYKTYPHPOBAHHE TOYEK 3PEHHS — CO3JaHHE HepapXHH CTPYIIIHPOBAHHBIX TOYEK
3peHHs. OOIIECHCTEMHBIE CEPBHUCHI IPENOCTABIISIOTCSA OOIee BBRICOKHUM YVPOBHSIM HEPaApXHH H
HACJIeAYIOTCSI TOUKAMH 3PEeHHS HU3IIETO YPOBHS.

3. JIOKYMEHTHPOBAHHE OIOPHBIX TOYEK 3PeHHS, KOTOPOE 3aKIFOYaeTCcsd B TOYHOM
OITHCAaHHH HASHTH(PHIIHPOBAHHBIX TOUEK 3pEHHS H CEPBHCOB.

4. OToOpakeHHe CHCTEMBI TOUEK 3PEHHS, KOTOpas ITOKa3kIBaeT CHCTEMHEIE OOBEKTHI, OIT-
peleIeHHbIE Ha OCHOBE HH()OPMAIHH, 3aKIFOYEHHOH B OITOPHBIX TOYKaX 3PEHIS.
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IIprmvep. PacemorpriM ucrmone3oBanme Metoga VORD Ha IEpBRIX TpeX Iarax aHasimsa
TpeOOBaHHH IS CHCTEMBI CHCTEMEI ITOAAEPKKH 3aKa3a H yUeTa TOBAPOB B OakaleHHOH IaBke. B
OakaJIeiHOH JTaBKe JUIS Ka)KJO0ro ToBapa (PHKCHPYeTCS MeCTO XpaHeHHS (OIpeIelleHHasI TIOJIKa),
KOIIHYECTBO TOBApa M €ro IOCTABINHMK. CHCTeMa IOAJEP/KKH 3aKasza H yueTa TOBApOB JOJLKHA
oOecrieynBarh J0OaBIeHHe HMHQPOPMAIMH © HOBOM TOBape, H3MeHEHHE HIIH YAaJIeHHE
HHpopMaIHu 00 HMeEIOIeMCS TOBape, XpaHeHHe (HoOaBlIeHHe, H3MeHEHHe H VyAaJcHHE)
HH(pOPMAaI[HH O ITOCTABIIHKAX, BKIIIOYAIOIeH B ceOd Ha3BaHHe (DHPMEI, ee aJpec H TeleoH.
[IpH mmoMOII CHCTEMBI COCTABIISIOTCS 3aKa3bl MTOCTABIMMKAaM. KaxIbIi 3aKa3 MOXKET COAEPKaTh
HECKOJILKO ITO3HIIMIL, B KaXKJOH IMO3HI[HH YKa3bIBAIOTCS HAMMEHOBAHHE TOBapa H ero KOIIMYECTBO
B 3aKa3e. CHcTeMa I10 TpeOOBaHHIO ITOIB30BATENS (POPMHPYET H BBIIAET HA IeYaTh CIEAYIOI[YEO
CITPaBOYHYIO HH()OPMAIHIO:

- CITHCOK BCEX TOBAPOBR,

- CITHCOK TOBAPOB, HMEIOIHUXCS B HATIIMYHH,

- CITMCOK TOBAPOB, KOIMMYECTBO KOTOPHIX HEOOXOMHMMO ITOIOJIHHUTE,

- CITMCOK TOBAPORB, ITOCTABJISIEMEIX JJAHHBIM ITOCTABIIHKOM.

[lepBbIM IHIaroMm B (OPMHPOBAHHH TPeOOBaHMIT SBISETCS HASHTH(HKAIIHS OIOPHBIX
TOYeK 3peHHSI. Bo Bcex MeTomax (popMHpOBaHHS TpeOOBaHHI, OCHOBAHHBIX Ha HCIIOIIb30BAHHH
TOYEeK 3pEeHHS, HadallbHas HJeHTH(HKAIWI SBIIsSeTCS HanOollee TPYJIHOH 3ajauedl. OIHH H3
MOAXOA0B K HAEHTH(HKAIHH TOYEK 3PEHHS — METOJ, "MO3rOBOH aTakKH', KOrja OIpeJelIsiOTCS
IIOTEHIMAIBHEIE CHCTEMHBIE CEPBHCHEI M OpPraHHM3allii, B3aHMOACHCTBYIOIHE C CHCTEMOH.
OpraHusyercs BCTpeda IHI[, VYYAcTBYIOIIHMX B (DOPMHpPOBAaHHH TpeOOBaHMII, KOTOPHIE
IpejIaraloT CBOM TOYKH 3PEHHS. OTH TOYKH 3PEHHS MPEACTABILIIOTCS B BHAE JHAIPaMMBEI,
COCTOSIIEH H3 psfa KPYTrOBBIX oONacTel, OTOOpakaroIixX BO3MOXKHBIE TOUKH 3peHHSI (pHC. 4).
Bo BpeMs "MO3roBoH aTakH" HeOOXOZHMO HASHTH(PHITMPOBATh MOTeHI[HAIbLHBIE OIIOPHBIE TOUKH
3peHHS, CHCTEMHBIE CEPBHCEI, BXOAHBIE JaHHBIE, HEe(PYHKIHOHAbHbIE TpeOOBaHHSL,
VITPABILIFOLIHE COOBITHS H HCKIIFOUHTEIILHEIE CHTY Al[HH.

Crenyromeil crajieill Ipoiecca (OPMHPOBaHHA TpeOoBaHHH OyAeT HIASHTH()HKAIHI
OIIOPHBIX TOYEK 3peHHS (Ha pPHCYHKe 1.4 IOKas3aHBI B BHJIE TEMHBIX KPYTOBBIX OOIacTeH) H
CEPBHCOB (IIOKa3aHBI B BHJE 3aT€HEHHBIX oOmacreil). CepBHCH JOJIKHBI COOTBETCTBOBATE
OIIOPHBIM TOYKaM 3peHHdI. Ho Moryr OBITH CepBHCHI, KOTOPHIE He IIOCTAaBJIEHEI HM B
COOTBETCTBHE. ITO O3HAYAET, YTO HA HAYATILHOM HTalle "MO3TOBOHM aTaKH' HEKOTOPBIE OIIOPHEIE
TOYKH 3peHHS He OBUTH HIe HTH(HIHPOBAHBLI.
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B TaldImie 1.1 ITOKa3aHO

pPacIipcaciICHHC

CCPBHCOB

OIS

HEKOTOPBIX

HIeHTH(PHIMPOBAHHEIX HAa PHCYHKe 1.4 Todek 3peHHS. OIHH H TOT e CEPBHC MOXET OBITH
COOTHECEH C HECKOIIBKHMHI TOYKAMH 3PEHHSL.

Tabmma 1.1 - CepBHCEL, COOTHECEHHBIE C TOUKAMH 3PEHHS

KJINEHT MOKYIIATEJI | MOCTOSAHH | TOBAP NOCTABIIM | mpoJaBenl | aAMHHHCT
b bIl K parTop
MOKYIAT eJl
b
IIpoeepka | 3aHeceHue | Ilomyuenme | IIpHem 3aHecenne | IIpomaxa JlocTyIl K
HAJTHYIH S B CITHCOK CKHIKI TOBapa B Oasy TOBapa Oase
TOBapa KIIHEHTOB JTAHHBIX IAHHBIX
[ IokyTiKa [lonmyueHne | 3aHeceHHE IleyaTs [IpoBepka
TOBapa nHpopMal] | B 6azy YyeKa CTaTHCTHKH
15151 IAHHBIX
[lomyueHne HasHaueHn JIoCTVyII K Ilepeorpen
yeKa € I[EHBI KaTaJory eTIeHIE
I[EHBI
3akas [Iepeornpen [TpoBepka | Odopmien
TOBapa EIIEHIE HAJTHYHS HE 3aKa3a
IIEHEI TOBapa
3aHeceHHe «llokymaem OdopmieH | [leyarts
TTOKYTIATE BIID) TN He 3aKasa 3aKa3a
SIU CYMMBEI «HETIOKYIIa IIOKYIIATE]
TIOKYIIKH B EMBIID IO
0aszy TOBap
JaHHBIX

MHpopmalpis, u3BIeUYeHHAs H3 TOYEK 3PEHHS, HCIIONB3YETCS JJIS 3aIlOJIHEHHSI ()OopM
Ia0JIOHOB TOYEK 3PEHHS H OpraHM3allHH TOYeK 3pPEeHHS B HEPApXHIO HACIIeJOBAaHHI OTO
MTO3BONISIET YBHAETH OOIHE TOUKH 3PEHHS H ITIOBTOPHO HCIIONB30BaTh HH( OPMAI[HIO B HEPapXHH
HaclleJoBaHHSI. CepBHCEHL, JaHHbBIE H YIIPABIIIIONIAs HHMOPMAIHI HacIeyIOTCS ITOIMHOKE CTBOM
ToyeK 3peHHsI. Ha pHcyHke 1.5 Ioka3aHa dYacTh HEPAPXHH TOYEK 3PEHHS IS CHCTEMBI

IMOAACPRKH 3dKad3d H YVHUCTd TOBAPOB.

Bce TeuKM ZpeHMA

NoOCTa BL K

COTPYAMHKM ‘

v

™~

EM EHTHI

‘ TOBAD ‘

e

i

ROHCYBTAHT ‘

SAMHHHMCTRATO

NOEYnNa renG

NocToaHHBIA

noeKynamene

Pucvnok 1.5 - Menapxisa ToueK 3peHH
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KaK OIMMOKH B CIeIH()HKAL[HH TPeOOBaHHI MOI'YT IIPHBECTH K IePEIEIKE CHCTEMBI H OOJIBIIHM
3aTparaM, eclH OyAayT oOHapy»KeHbl BO BpeMS IIpollecca pa3padOTKH CHCTEMBI IIH TIOCIIE
BBEJIeHHS €€ B 3KCIUTyaTal[Hro. CTOMMOCTh BHECEHHS B CHCTEMY H3MEHEHHIL, HEOOXOMHUMBIX IS
yCTpaHEHHS OIMOOK B TpeOOBAaHMSX, HAMHOI'O BBIIIIE, YeM HCIIPaBIIEHHE OIIMHOOK
IIPOEKTHPOBAHNS WM KOAHpPOBAaHHS. [IpHynHA B TOM, YTO H3MEHEHHE TpeOOBAaHHH OOBIYHO
BIICYET 3a COOOH 3HAYHUTEIIBHBIE M3MEHEHHUSI B CHCTEME, IIOCIIE BHECEHH S KOTOPBIX OHa JOIIKHA
IIPONTH ITOBTOPHOE TECTHPOBAHIIE.

Bo Bpems 1poriecca aTTecTaliii JTOJKHBI OBITh BBEIIIOTHEHHBI Pas3/IMYHBIE THITEI ITPOBEPOK
TpeOOBaHHH.

1. [IpoBepka mnpaBHILHOCTH TpeOoBaHMI. [lonMb30BaTENIE MOKET CUHTATh, YTO CHCTEMA
HeOoOXOANMa JUIS BEIMOTHEHHS HEKOTOPBIX OIpeJeleHHBIX (YHKIMH. OJIHAKO JalbHEHIIe
pasMBIIUIEHHS M aHAM3 MOTI'YT IPHBECTH K HEOOXOIMMOCTH BBEJEHHUS JOIIOTHHTEIILHBIX HIIH
HOBBHIX (DYHKIHMH. CHCTeMBI ITpeJHA3HAYeHBl IS PasHBIX IIONNb30BaTeled ¢ pa3IHYHBIMH
IOTPeOHOCTAMI, M II03TOMY HaOop TpebOoBaHMH OyIeT IIPeICTaRIATh COOOH HEKOTOPHIH
KOMITPOMHCC MEXIAY TPeOOBaHMAMH ITOIL30BATEIIEH CHCTEMEL.

2. ITpoBepka Ha HeNpOTHBOPEUMBOCTL. Crieimdrkaimsa TpeCoBaHMII He JOITKHA
CoIepaTh IPOTHBOPEYHI. OTO O3HAYAeT, 4YTO B TpeOOBaHMSIX HE JOMKHO OBITH
IIPOTHBOPEYAINMX APYI APYTY OrpPaHMYEHHH MM PasIMYHBIX OIMHMCAHHH OJHOM H TOH Xe
CHCTEMHOH (DYHKIIHH.

3. IIpoBepka Ha 1onmHoTY. CrieliH(HKaIH I TpeOoBaHHH JOIDKHA COAepKaTh TpeOOBaHI,
KOTOpEIE OMPEJIESIOT BCe CHCTEMHBIE (PYHKIIHH H OrPaHHYEHH S, HaJlaraeMbIe Ha CHCTEMY.

4. IIpoBepka Ha BBEIIIOJIHHUMOCTE. Ha OCHOBe 3HAHHA CVYIIECTBYIOINMX TEXHOIOIHH
TpeOOBaHNS JOJIDKHBI OBITH ITPOBEPEHBI HAa BO3MOKHOCTH HMX PEeaJlIbHOI'O BEITIOTHEHHSA. 3MECh
TaK)Ke ITPOBEPSIOTCS BO3MOKHOCTH (DHHAHCHPOBAHHA H I'Pa(HK pa3paOOTKH CHCTEMEL.

CyINEeCTBYET Ps METOHNOB aTTecTalMM TpPeOOBaHIMI, KOTOPEIE MOMKHO HCIIOJIb30BATh
COBMECTHO WIH KaXJIBIH B OTAEIILHOCTH.

1. O630p Tpeboranmi. TpeOOBaHHA CHCTEMHO aHAIM3HPYIOTCS PELEH3EHTaMII.

2. IIporoturmposanue. Ha 3ToM 3rarie IpoTOTHII CHCTEMBI IEMOHCTPHPYETCS KOHEYHBIM
IOIB30BATENAM H 3aKa3unKy. OHH MOI'YT SKCIIEPHMEHTHPOBATH C 3THM ITPOTOTHIIOM, YTOOBI
yOeqUTHCS, YTO OH OTBEeYaeT MX ITOTPEOHOCTSIM.

3. I'eHepaisga TecTOBBIX ClieHapHeB. B mpeane TpeOoBaHHMS JOIKHBI OBITH TaKHMH,
yTOORI HX PeaIM3aliE0 MOXKHO OBIIIO IIPOTECTHPOBATE. ECiH TecTHl 1 TpeOoBaHII pa3padaThl -
BAIOTCS KaK 4acTh IIpolecca aTTeCTalH, TO YacTO 3TO ITO3BOIIET OOHApYKHTH IIPOOIIEMEI B
crienH(HUKaHi. ECIH Tak#e TeCThl CI0KHO WIH HEBO3MOXKHO pa3padoTaTh, TO OOBIYHO 3TO
O3HavaeT, YTO TPeOOBaHMS TPYIHO BBIITOIHUTE H ITOATOMY HEOOXOAHMO HX MEPECMOTPETD.

4. ABTOMAaTH3HPOBAHHBIH aHaJIN3 HEITPOTHBOPEUYHBOCTH. Ecim TpeOOBaHNA
IpeJicCTaBIIeHBl B BHAE CIPYKTYPHBIX HIH (POPMAIBHBIX CHCTEMHBIX MOJEIEeH, MOMKHO
HCITONIB30BaTh HHCTPYMEHTaIbHEIE CASE-cpeicTBa 14  IIPOBEPKH  HENIPOTHBOPEUYHBOCTH
MOJEIEH. JIIs1 aBTOMATH3HPOBAHHON ITPOBEPKH HEIPOTHBOPEYMBOCTH HEOOXOAHMO ITOCTPOHUTH
0a3y MHTaHHBIX TpeOOBAaHMHI H 3aTeM IIPOBEPHTE Bce TpeOOBaHMSA B HSTOH 0Oasze JaHHBIX.
AHam3aTtop TpeOOBaHHI I'OTOBHT OTYET 000 BCceX OOHAPYKEHHBIX ITPOTHBOPEUHSIX.

[lonmp30BaTeIbCKHE H CUCTEMHBIE TPeOOBAHH S

Ha ocHOBaHHH ITOITYUYEHHBIX MOJIETIEH CTPOSICS ITONIB30BATEIhCKHE TPEOOBAHIA, T.€. KaK
OBLIIO CKa3aHO B HaYaJle OIHCAHHE Ha €CTECTBEHHOM SI3BIKE (DYHKI[HH, BEIOIOIHSIEMBIX CHCTEMOH,
M OTpaHHYEHII, HaKTaJbIBacMBIX Ha HEE.

[lomp30BaTenbcke TpeOOBAHMS MOJIKHEI OINICHIBATH BHEIHEE ITOBEISHHE CHCTEMBIL,
OCHOBHBIE (DYHKIIHH H CEPBHCHI IIPEeJAOCTaBIIIEMbIE CHCTEMOMH, €€ He(DYHKI[HOHAIbHBIE CBOHCTBRA.
HeoOxXoanMo BEIIETHTH OIIODPHEIE TOYKH 3PDEHHS H CIPYINIHPOBATE TPEOOBAHHA B COOTBETCTBHI

AOKYMEHT NOANUCAH
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1. TpeboBaHH S K apXHUTEKTYPE CHCTEMBI. Harprmep, YHCIIO U pasMEIEHNE XPAHIIIHII H
CEPBEPOB ITPHIIOFKE HHII.

2. Tpebopannga Kk TIapamerpaM oOopyaoBaHHsa. Hampumep, dYacTora IIpOIECCOPOB
CEPBEPOB M KIIMEHTOB, 0OBEM XPAHIUIHIIL, PasMep OIEPAaTHBHOH H BHIEO IAMSITH, ITPOITYCKHAs
CITOCOOHOCTH KaHala M T.JI.

3. TpeboBaHHg K IapaMeTpaM CcHCTeMel. Hamprmmep, BpeMsd OTKINKA Ha JeHCTBHE
MOITB30BATENS, MaKCHMAJIbHEIL pasMep IlepefaBacMoro (paitia, MaKCHMAalbHas CKOPOCTb
Iepeayl JaHHBIX, MaKCHMAJIbHOE YHCIIO OJHOBPEMEHHO PadoTaroNX ITOJIb30BATEIEH H T I,

4. TpeOoBaHHS K ITPOrpaMMHOMY HHTeP(EHCY.

5. TpeboBaHHA K = CTPYKIYpPE CHCTEMBEI. Hammprmep,  MacmrradnpyeMocCTh,
pacTpeenéHHOCTh, MOAYIBHOCTE, OTKPBITOCTS.

- MacITabHpyeMOCTh — BO3MOXKHOCTB PACIIPOCTPAaHEHHS CHCTEMBI Ha OOJIBINOE
KOJTHYEeCTBO MAIIMH, He IPHBOASMINAS K IToTepe paboTOCIOCOOHOCTH M 3((eKTHBHOCTH, ITPH
BTOM CITIOCOOHOCTh CHCTEMBI HapalliBaTb CBOKO MOIINHOCTh JIOMKHA OIPEIEISITECSA TOIBKO
MOIIHOCTBIO COOTBETCTBVIOIIETO allIapaTHOrO OOECIIEUEHHS.

- pacTIpeAelIeHHOCTh - CHCTEMa JOIKHA TTONAEPKHBATh PACIpeJcIéHHOEe XpaHEeHHE
ITAHHBIX.

- MOAYJIIBHOCTB - CHCTEMA JOIKHA COCTOSTH M3 OTAEIbHBIX MOJIYIIEH, HHTEIPHPOBAHHEIX
MEKIY COOOH.

- OTKPHITOCTh - HAJHYHE OTKPBITBIX HHTEP(PEHCOB IS BO3MOXKHOH JOPabOTKH H
HHTETrPaIy ¢ IpYTrUMH CHCTEMAaMI.

6. TpeGoBaHHS IO B3aUMOAEHCTBHIO H HHTErPallHH ¢ APYTHMH cHCTeMaMH. Harpmmep,
HCITONB30BaHMe OOIeH Oasbl JAaHHBIX, BO3MOJKHOCTBH ITONYUYEHHS JaHHBIX M3 0a3 JaHHBIX
OIIPENEIIEHHBIX CHCTEM U T.JI.

T exnnueckoe 3agaHmne

TexHmueckoe 3ajJaHHe IIPeACTABIIET COOOIl JOKYMEHT, B KOTOPOM C(OPMYIIHPOBAHEI
OCHOBHBIE IIeNIH pa3pabOTKH, TpeOOBaHHS K IIPOrpaMMHOMY ITPOAYKTY, OIIPelelIeHBl CPOKH H
ATaITbl Pa3palbOTKH H PerlIaMeHTHPOBAH IPOIECC ITPHEMO-CAAaTOYHBIX HCIBITAaHHH. B pa3zpaboTke
TEXHHYECKOI'O 3aJaHHSI VYYaCTBYIOT KaK IIpe[CTaBHTEIH 3aKa3dHKa, TaK M IIpeJCTaBHTEIH
HCIIOJIHUTEIL. B OCHOBE ATOro JOKYMEHTa JIeKaT HCXOIHBIE TpeOOBaHHMS 3aKa34HKa, aHaIIH3
MEPeIOBBIX JOCTHIKEHHIT TEXHHKH, Pe3ylIbTaThl BBOIOTHEHHS HAay4YHO-HCCIIEeJZOBATEIbCKHX
paboT, IpeAIIPOeKTHRIX HCCIeJOBAHMI, HAYIHOTO IIPOrHO3HPOBAHHS H T. II.

ITopsagok pa3padoTKH TeXHHIECKOI0 3a1aHHA

PaszpaboTka TeXHHYECKOIO 3aJaHHS BBIIIOIHSIETCS B CIEAYIOIIEH IMOCIEMOBATEIBHOCTH.
[Ipexxge Bcero ycTaHaRIHBAaOT HaAOOP BBINONHSAEMBIX (PYHKIHH, a TakXke IlepedeHb H
XapaKTEPHCTHKH HCXOAHBIX JTaHHBIX. 3aTeM OIPEJelIsioT IIlepeYeHb Pe3yiIbTaToB, HX
XapaKTEPHUCTHKH H CITOCOOHI ITPEJICTABIEHHA.

Jlanee yTOYHSIIOT cpelly (PYHKIIHOHHPOBAHHS IPOrPaMMHOI0 00ecIeYeHHI. KOHKPETHYIO
KOMIUIEKTAILTMIO M ITapaMeTphl TEXHHYECKHX CPEICTB, BEPCHIO HCITONIB3YEMOM OIIEPAIOHHOM
CHCTEMBI M, BO3MOXHO, BEPCHH H IIAPaMETPBI JIPYTOro YCTAaHOBIEHHOI'O IIPOrPaMMHOIO
O0ECTIEYEHH S, C KOTOPBIM IIPEACTONT B3aNMOACIHCTBOBATh OYIYIIEMY IIPOrPaMMHOMY ITPOAVKTY.

B cioyyasx, xorga paspalarkIBacMoOe ITporpaMMmHoOe ofecrieueHHe cOOHpaeT M XpaHHT
HEKOTOPYI0 HH(POPMAI[HIO HWIH BKIIOYAaeTCS B VyIPaBIEHHE KaKHM-IIHOO TEXHHYECKHM
ITPOIECCOM, HEOOXOMMMO TaKXKe YETKO PErjIaMeHTHPOBATh JAEHCTBHSA IIPOrpaMMBI B ClIydae
cOoeB 00OpYAOBAHI H SHEPT OCHAOKEHIS.

1. OB1mmme 1MoOJI0XKeHU S

1.1. TexHIdeckoe 3aJaHHe O(POPMIIIIOT B COOTBeTCTBHH co cTaHmaproM I'OCT 19.201-

NOKYMEHT NOAMNUCAH
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CormacopaHnue H YTBEPXKICHHE HOIIOIMHEHMS K TEXHHUYECKOMY 3aaHHIO IIPOBOIST B TOM KE
TIOPSJIKE, KOTOPBIH YCTAHOBIIEH JJIS1 TEXHHYECKOT O 3aJaHHs.

1.3. TexHn4ueckoe 3aaHie JOJKHO COJEPKaTh CIEAYIOIIHE Pa3ellbl:

1) oG1He cBeeHHL,

2) Ha3HAYE€HHE H I[ETH CO3MaHHA (Pa3BHTHSI) CHCTEMEI,

3) XapakTepHCTHKAa 00BhEKTOB aBTOMATH3AL[HI,

4) TpeOOBaHHA K CHCTEME,

5) cocTaB H cofiepKaHHe paloT IO CO3JaHHIO CHCTEMBI,

0) ITOPSIOK KOHTPOJISI H IIPHEMKH CHCTEMBL,

7) TpeOOBaHMS K COCTaBY H COAEPKaHIIO padOT ITO ITOATOTOBKE O0BEKTA aBTOMATH 3AL[HI
K BBOJIY CHCTEMBI B JEHCTBIE,

8) TpeOoOBaHHA K JOKYMEHTHPOBAHHIO,

0) HCTOUHHKH pa3pabOTKH.

B 3aBHCHMOCTH OT OCOOEHHOCTEHN ITPOrPaMMEI IIH ITPOrPAMMHOIO H3EIHMS JOITY CKACTCSI
YTOUHSTE COJIEP/KAHHE Pa3[elIoB, BBOAUTH HOBEIE PA3ACIIEI HIH OOBEIUHATE OTAEIBHBIE H3 HILX.
[ Ipr HEOOXOMMMOCTH JIOMMYCKAETCS B TEXHHYECKOE 3alaHHe BKITIOUATh ITPIIIOKEHH .

2. ConmepKaHue pas3IeiIoB

2.1. B pazgene «OO01me cBeAEHH D YKA3BIBAIOT:

1) momHOe HaHMEHOBAHHE CHCTEMEL H €€ YCIIOBHOE 0003HAUYEHHE,

2) nmdp TeMBI WIH )P (HOMep) JOroBopa;

3) HaMeHOBaHHe  IPeANpHITHH  (0OBeaHHeHMIl) pa3paloTyMKa M 3aKa3yHkKa
(ITOJIb30BATEIST) CHCTEMBI H HX PEKBH3HTHI,

4) TnepedeHb JOKYMEHTOB, Ha OCHOBAaHHH KOTOPBIX CO3JaeTcs CHCTeMa, KeM H Korja
YTBEPKIAEHBI 3TH JTOKYMEHTEHIL,

5) IIIaHOBBIE CPOKH Ha4ajla H OKOHYAHHS paOOTEI ITO CO3QAHHIO CHCTEMEI,

6) cBeJieHHa 00 HCTOYHHKAX H ITOPSIKe (PHHAHCHPOBAaHHS padoT;

7) mopsAmoK o opMIeHHS H MpeAbsaBIIeHHSI 3aKa3YHKy pe3ylIbTaToB paboT IO CO3JaHHIO
CHCTeMBI (€€ YacTeH), IO H3TOTOBIEHHIO H HallaJKe OTAEIBHBIX CPEeJCTB (TEeXHHYECKHX,
ITPOrPaMMHBIX, HH()OPMALIMOHHBIX) H ITIPOrPAMMHO-TEXHHYECKHX (ITPOrPaMMHO-METOIHYECKHX)
KOMIUIEKCOB CHCTEMEI.

2.2. Pazgen «HasHaueHne W Iemd co3faHHS (pa3BHTHSI) CHCTEMBI» COCTOHT H3
TIOJTPA3/IEIIOB:

1) Ha3HaYeHHe CHCTEMBI,

2) LIEIH CO3aHH S CHCTEMBI.

2.2.1. B mompasnene «HasHaueHHe CHCTEMBI» VKasbIBAIOT BHI aBTOMAaTH3HPYEMOI
IeATelbHOCTH (YyIIpaBJIEHHEe, IPOeKTHPOBAHHE H T. II.) H IlepedeHb OOBEKTOB aBTOMATH3AL[HH
(0OBEKTOB), Ha KOTOPHIX ITPEIIIONaraeTcs ee HCIIOIb30BaTh.

2.2.2. B nogpasgene «llenu co3maHusa CHCTEMBI» IIPHBOAST HAHMEHOBAHHSA H TpeOyeMble
3HAYCHHS TEXHHYECKHX, TEXHOIOTMYECKHX, IIPOH3BOJCTBEHHO-3KOHOMHYECKHX WIH IPYTHX
TokazaTeneil o0beKTa aBTOMATH3aI[HHM, KOTOPBIE MOIKHBEI OBITH JOCTUTHYTHI B PEe3VYIIbTATE
cosganna MC, 1 yKaspIBarOT KPUTEPHH OIEHKH JOCTHKEHHS I[ETIEH CO3TaHH S CHCTEMBI.

2.3. B pazzene « XapakTepHCTHKH OOBbeKTa aBTOMATH3AL[HID) ITPHBOIIT:

1) kparkne cBegeHHI 00 OOBEKTE aBTOMATH3AI[MH IJIH CCBUIKH Ha JOKYMEHTHI,
CoJIeprKallie TaKyl0 HH()OPMAIIHIO,

2) cBeJieHHA 00 YCIOBHSX SKCIDTyaTallHH OOBheKTa aBTOMATH3AI[HH H XapaKTepPHCTHKaX
OKPYZKAIOIIEH CPEIBI.

[Iprmmeyanme: [{imsg CAIIP B pasgerne QJOIOMHHTENBHO IIPHBOASIT OCHOBHBIE ITApaMETPEI H
XapaKTEPUCTUKH OOBEKTOB ITPOEKTHPOBAHISL.

NOKYMEHT MNOAMWUCAH . |
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CoctaR TpebOoOBaHMI K CHCTEME, BKIIOYAeMBIX B JaHHBIH pasgen 13 Ha MUC,
YCTAHABJIMBAIOT B 3aBHCHMOCTH OT BHJla, Ha3HAYEHHS, CIEIHPHYECKHX OCOOeHHOCTEH H
YCIIOBHH (PYHKIIHOHHPOBAHHS KOHKPETHOH CHCTEMBI. B Ka)XKJ0M oA pa3ziene IMPHBOISAT CCHIIKH
Ha gercTByrope HT /], ornpe gensrorgie TpeGoBaHHS K CHCTEMAM COOTBETCTBYIOIIETO BH/IA.

2.3.1. B mogpaszaene « TpeboBaHHS K CHCTEME B I[ETIOMY» YKA3bIBAKOT !

- TpeGOBAaHHS K CTPYKTYPE H () YHKIIHOHHPOBAHHIO CHCTEMEI,

- TpeOOBaHHSA K YHCIEHHOCTH H KBaIH(PHKAITMH IIepcOHala CHCTEMBI H PEKHMY €ro
paboTHI,

- TIOKa3aTel Ha3HAauYeHH ST,

- TpeOOBaHHA K HAJEKHOCTH,

- TpeboBaHHA O€30IMaCHOCTH,

- TpeOOBaHHA K SPrOHOMHKE H TEXHHUYECKOH 3CTETHKE;,

- TpeOOBaHHA K TPAHCIIOPTa0eIbHOCTH JJIS ITOABHKHEIX AC;

- TpeOOBaHHUA K SKCIUTyaTalHH, TEXHHYECKOMY OOCIYKHBAHHIO, PEMOHTY M XPaHEHHIO
KOMITOHEHTOB CHCTEMBI,

- TpeCOBaHH K 3alHTe HHPOPMAIHH OT He CAHKI[HOHHPOBAHHOI'O JOCTYTIA,

- TpeGOBAHH IT0 COXPaHHOCTH HH() OpMAIlHH IIPH aBapHSIX

- TpeOOBAaHHA K 3aIlUTE OT BIISIHHS BHEIIHIX BO3JICHCTBHI,

- TpeOOBaHHA K ITATEHTHOH YHCTOTE,

- TpeOOBAaHN IT0 CTAHAAPTH3AIMH H YHH(DHKALHIH,

- IOTIOIHHUTEIbHBIE TPeOOBaHM AL

2.3.1.1. B TpeGoBaHHSIX K CTPYKTYpe H (DYHKITHOHHPOBAHHIO CHCTEMBI IIPHBOJISAT:

1) nmepedeHb MOACHCTEM, HX Ha3zHaYeHHE H OCHOBHBEIE XapaKTepPHCTHKH, TpeOOBaHHSI K
YICITY YPOBHEN HEPAPXHH H CTEIIEHH I[EHTPaTH3aI[HH CHCTEMEI,

2) TpeOOBaHHS K cIToco0aM H CPeACTBAaM CBSI3H IS HH() OPMAI[HOHHOIO OOMEHA MEeXIY
KOMITOHEHTAMH CHCTEMBI,

3) TpeOOBaHHS K XapaKTe pHCTHKAM B3aHMOCBS3EH CO3/JaBaeMOH CHCTEMBI CO CMe KHBIMH
CHCTeMaMH, TpeOOBaHHMSI K €€ COBMECTHMOCTH, B TOM 4YICJIe YKa3aHHI O crocofax oOMeHa
HH(pOopMaI[HeH (aBTOMaTHYECKH, ITIEPECHIIIKOH JJOKYMEHTOB, IT0 Telle()OHY H T. II.),

4) TpeboBaHNA K peKHMaM (PYHKIIHOHHPOBAHH S CHCTEMBEI,

5) TpebCoBaHHA 10 JHATHOCTHPOBAHHIO CHCTEMEI,

0) IIEPCIIEKTHREI PAa3BHTHS, MOJePHH3AI[HH CHCTEMEI.

23.1.2. B TpebGopaHMSIX K TIIOKazaTelsiM HaszHaueHHI WMC IpHBOmST 3HAYEHIS
ITapaMeTPOB, XapaKTEePHU3YIOIHE CTEIIEHh COOTBETCTBHSA CHCTEMEI €€ Ha3HAUEHHIO.

Hnsa MC yrmpaBiIeHHS VKa3bIBaIOT:

- JIOITY CTHMBEIE ITPEIEIbl MOAEPHH AN H Pa3BHTHS CHCTEMEI,

- BPEMEHHBIE XapPaKTEPHUCTHKH, ITPH KOTOPBIX COXPAHSIETCSA Ha3HAUEHHE CHCTEMEI.

2.3.2. B nogpasgene «TpebopaHHSI K BHJIAM OOECIIEUEHHS» B 3aBHCHMOCTH OT BHJA
CHCTEMBI IIPHBOASAT TpeOOBAaHHS K MaTeMaTHYeCKOMY, HH(pOPMAIlHOHHOMY, JIHHITBHCTHYECKOMY,
IIPOTPAMMHOMY, TEXHHYECKOMY, METPOIIOTHYECKOMY, OPraHM3aI[HOHHOMY, METOIHYECKOMY H
IpYyIrHe BHIaM 0O0eCIIeueHHS CHCTEMEL.

2.3.2.1. Jlima mareMaTH4YeCKOro odecrneuyeHHs CHCTEMBI IIPHBOAST TPeOOBaHHS K COCTaBY,
00IacTH IMpHMeHEHNS (OrpaHHYEHHS) H CITOcO0aM, HCITOIb30BAaHHS B CHCTEME MaTeMaTHYeCKHX
METOJIOB M MOJIENIEH, THITOBBIX allTOPHTMOB H allTOPUTMOB, ITOJIEKAIIIX pa3padboTKe.

2.3.2.2. JIng uH} OpMaIlHOHHOr 0 00ecIIeUYeHHSI CHCTEMBI ITPHBOAST TPeOOBaHIS:

1) K cocTaBy, CTPYKTYpPE H cItoco0aM OpraHH3aIL[HH JaHHBIX B CHCTEME;,

2) K HH(pOpMaI[HOHHOMY OOMEHY MEJKY KOMITOHEHTAMH CHCTEMBI,

3) K HH(DOPMAIIMOHHON COBMECTHMOCTH CO CMEKHBIMH CHCTEMaMH,

AOKYMEHT NOAMNMCAH { M 3aperHCTPHPOBAHHBIX PeCITyOIHKAHCKIIX
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0) K CTpPyKType Ipolecca cOopa, oOpaOOTKH, Ilepelayl JaHHBIX B CHCTEME H
ITPeICTABIIEHHIO JITaHHBIX,

7) K 3alllHTe JaHHBIX OT Pa3pyIIeHHH IIPH aBapHIX H COOSX B AIIEKTPOITHTAaHHH CHCTEMEI,

8) K KOHTPOJIIO, XpaHEHHIO, OOHOBIIEHHIO H BOCCTAHOBIIEHHIO JaHHBIX,

9) K TIpoueAype MNpPHAAHHSI IOPHAHYECKOH CIJIBI JOKYMEHTaM, IIPOXYILIHPYeMBIM
TexHryeckuMH cpeacTBaMH MC (B coorBeTcTBHH ¢ 'OCT 6.10.4).

2.3.2.3. JlI9 NHHTBHCTHYECKOrO OOeCIeYeHHS CHCTEMBI IIPHBOLAT TpeOOBaHUS K
IIPHMEHEHHIO B CHCTEME  S3BIKOB ITPOrPaMMHPOBAHHS  BBICOKOI'O  YPOBHS,  S3BIKOB
B3aHMOJIEHCTBHS II0JIb30BATElIeH M TEXHHYECKHX CPEICTB CHCTEMBI, a TaKXKe TpeOOBaHMI K
KOAUPOBAHNIO H [IEKOAUPOBAHUIO JAaHHBIX, K S3BIKAM BBOJA-BRIBOJA JAHHBIX, S3BIKAM
MAHMITYJIHPOBAHHS JAaHHBIMH, CpeJACTBAaM ONHMCaHHSI ITpeAMeTHOH oOmactH (oObekTa
aBTOMATH3AI[HH ), K cIToco0aM OpraHH3al[HH JHAJIOTA.

2.3.2.4. JInga mporpaMMHOrO OOeCIleYeHHS CHCTEMBI IIPHBOLAT IIEPeYeHb ITOKYITHBIX
IIPOTPAMMHEBIX CPEJICTB, a TaKXKe TpeOOBaHHUA:

1) K HEe3aBHCHMOCTH IIPOrpaMMHBIX CPeICTB OT HcImonb3zyeMbIX CBT M onepaloHHOH
CPEJHL,

2) K KayecTBY IIPOrPaMMHBIX CPeJCTB, a Takxke K criocob0aM ero oOecliedeHHS H
KOHTPOII,

3) 1o HeoOXOHMMOCTH COITIaCOBaHHSI BHOBh pa3padaThIBa€MBIX ITIPOIPAMMHBIX CPEJICTB C
(POHIOM aJIT OPHTMOB H ITPOrPaMM.

2.3.2.5. Jlnga TexHr4ecKoro o0ecrieueHHsI CHCTEMBI IPHUBOASIT TpeOOBaHH A

1) K BHJaM TeXHHYECKHX CPeJCTB, B TOM 4YHCIIE K BHJAM KOMIUIEKCOB TEXHHYECKHX
CPEJICTB, IIPOrpPaMMHO-TEXHHYECKHNX KOMIUIEKCOB H JPYIUMX KOMIUIEKTVIOIIUX H3IEIHI,
IOITY CTUMBIX K HCITOJIIb30BAHHIO B CHCTEME;

2) K (YHKIHOHAIBHEIM, KOHCTPYKTHBHBIM H SKCIDIyaTal[HOHHBEIM XapaKTepHCTHKAM
CPEJICTB TEXHHYECKOI'O O0ECIIEYEHHS CHCTEMEL.

2.3.2.6. Jlng opraHH3aiHOHHOro OOecCIleYeHHS IIPHBOAST TPeOOBaHHS K CTPYKTYPE H
(QYHKIHSAM ~ IIOApas3JelIeHHH, VYYacTBYIOIMHX B  (DYHKI[HOHHPOBAHHH  CHCTEMBI  HJIH
00€eCTIEUHBAIOIINX SKCIITYATAL[HIO @

2.3.2.7. Jna merommueckoro oOecrnieueHus HMC npuBomgdar TpeOoBaHHMS K COCTaBY
HOPMAaTHBHO-TEXHHYECKOH JOKYMEHTAI[HH CHCTEMBI (IlepedyeHb IIPHMEHSIEMBIX IIPH €€
(QYHKIIHOHHPOBAHHHI CTAaHAapTOB, HOPMAaTHBOB, METOIHK H T. I1.).

2.4. Pazgen «CocTaB H cojiepkaHHe pa0oT IT0 CO3JaHHIO (Pa3BHTHIO) CHCTEMBI» JOILKEH
COIEPKAaTh Il€peyYeHb CTAaJHH H 3TaIloB PadoT IO CO3MaHHIO CHCTEMBI B COOTBETCTBHH ¢ ['OCT
24.601, cpokH HX BBIIIOIHEHHS, IIEPEUYEHb OPraHH3al[HH - HCIIONHHUTEIEH padoT, CCBUIKH Ha
TOKYMEHTEI, ITOATBEPKIAIOIIIE COITIACHE 3THX OPraHM3aI[Mi Ha VYACTHE B CO3JaHHH CHCTEMEL,
HJIH 3aITHCh, OIPEeelISFONTYI0 OTBETCTBEHHOIO (3aKa3yHK HIH pa3paloT4yHK) 3a IIPOBEJIeHHE STHX
pador.

2.5. B pazgene «TpeGoBaHHS K COCTaBY M COAEPKAHIIO PpadOT ITO IIOJArOTOBKe OOBEKTa
ABTOMATH3aIlMH K BBOAY CHCTEMEI B JIEHCTBHE» HEOOXOJHMMO IPHBECTH IIEPEYEHHL OCHOBHBIX
MEPOITPHATHIT M HX HCIIOJIHHTENNEH, KOTOPHIE CIIEAVET BEIMTOIMHHUTE IIPH ITOATOTOBKE OOBEKTa
aBTOMATH3aIMH K BBOAY VMC B HelCTBHE.

26. B cocrap T3 Ha mpoexktupoBaHHe MC IIpH HaIHMYHH YTBEPKIEHHBIX METOIHK
BKJTFOUAFOT IIPIIOKEHHS, COAEPIKALIHE:

1) pacueT oxHmaeMoH 3(P(peKTHBHOCTH CHCTEMEI,

2) OIIEHKY HayYHO-TEXHHYECKOI0 YPOBHS CHCTEMEI.

[ IpritoxeHHs BKIFOYAKOT B cocTaB 1 3 Ha IpoeKTHpoBaHie MC 110 COriTacoOBaHMIO MeKIY
DA3’DAOOTUYHKOM H 3aKA3UHKOM CHCTEMBI.

NOKYMEHT NMNOoAanncAH
ANEKTPOHHOW NMNOANMChLIO nadore 1
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2. IloCTpOHTE OIMOPHEIE TOYKH 3PEHHI Ha OcHOBaHHH MeToga VORD s popmipoRaHms
H aHanu3a TpeOoBaHMH. PesyiaIbTartoM [JOJKHBEL SBHTLCS JBE JHArpaMMBl. JHarpaMma
HIeHTH(HKAIIMH TOYeK 3peHHI H JHarpaMMa HepapXHH TOYeK 3peHHs.

3. CocTaBHTh HH(OPMAIHOHHYIO MOJElIb OYAYIINEH CHCTeMBI, BKIIFOYAION[YIO B ceOsd
OIMCAaHHE OCHOBHBIX OOBEKTOB CHCTEMBI M B3aHMOIEHCTBHS MEXKAY HHMH. Ha OCHOBaHHH
HH(pOPMAITHOHHOH MOJIEIH, JHarpaMMBI HASHTH()HKAITHH TOUYeK 3PeHHS, JHarpaMMbl HEpapXHH
TOYeK 3peHHS C(POPMHPOBATEH TPeOOBaHHS ITOIL30BaTellsI H CHCTEMHBIE TPeOOBaHH L.

4. Ha OCHOBaHHH OITHCAaHHS CHCTEMSBI, HH()OPMAIL[HOHHOH MOJEIH, TTOIb30BAaTEIbCKHX H
CHCTEMHBIX TpeOoBaHHMH pas3paboTaTh TexHHYeckoe 3afganHHe (13) Ha IPOeKTHPOBAHHE
HH(popMallHOHHOH cHceTeMbl (IIpmnoxkernme A). T3 HomKHO coiepikaTb OCHOBHBIE pPa3JIelibl,
ormicaHHble B ['OCT 34.602-89.

5. O opmuTh 0TYET 1O JabopaTopHOH padore. [IpeacTaBHTh OTYET A9 3aIIHTHI.

BapuaHTbl HHANBHAY AJIbHBIX 3aJaHHH

B COOTBETCTBHHM C VYKa3aHHOH IIPeAMETHOH OOIacThI0 M KIIacCOM paspadaTkIBacMOH
HH(POPMAI[HOHHOH CHCTEMEI pa3paboTaTh TEXHHYECKOE 3aJlaHHe Ha IIpoeKTHpoBaHHe HMC.

Tabmma 1.2 — MHBHaVanbHBIE 3a1aHIS

No [IpeameTHas o01acTh Kmacc UC

1 Cxiaj MRP

2 [ IpOH3BOACTBEHHOE ITPEAIIPHATHE ERP

3 T oproBoe nmpearpHsTHe CRM

4 T oproBoe mpeaIpHsTHe SCM

5 T oproBoe mmpearpHsTHe B2C

0 IIopran B2B

7 CTPOHTEIILHOE ITPEIIIPHATHE M C yuera

8 Briciiee yueOHOe 3aBe/icHHE M C yrpasneHHsS
9 HMHppacTpyKTypa Ipe ITpHATHS CIIIIP

10 | AnmapaTtHas HHGPacTPYKTypa IPEMIPUITHS DKCIIEPTHAS CHCTEMA

Nencreutened: ¢ 20.08.2021 no 20.08.2022

C oJCpRaHHEC OTYIETA

[Io BBOIOMHEHHOH padoTe cocTaBISIeTCsS OTYeT. OTYEeT BBIIONMHSETCS B 3IIEKTPOHHOM
BHJIe. 110 BEIITOITHEHHOMY OTYETY IIPOBOAUTCS 3aIHTa 1a00paTOPHOH PadOoTHI.

Otuer 1o mnabGopaTopHOH paboTe MOIKEH COCTOITh H3 CIEAVIOIHX CTPYKTYPHBIX
BIIEMEHTOB:

- TUTYJIBHBIN JIHCT,

- BROJIHAS YacTh,

- OCHOBHasI 4YacTh (ormcaHHe palOTHI). TEeXHHYECKOE 3ajJlaHHEe Ha IIPOSKTHPOBAHHE
HH(POPMAI[HOHHOH CHCTEMBI,

- 3aKIIFOYeHHE (BBIBOJIBI).

BBogHas yacTe oT4yeTa JOKHA BKIIFOUATh ITYHKTHI:

- YCIIOBHE 3a]Ia4H,

- TIOPSIIOK BBITIOTHEHHAL.

- IIpOrPaMMHO-armIapaTHeIe CPeACTBA, HCITONb3YEMbBIE ITPH BRITIOTHEHHN PabOTHI.

3amra or4yeTa II0 3aKIOYaeTCd B IIPEABSBICHHH IIPEIOJABATEN0 ITOIYUYEHHBIX
pe3yIbTaTOB B BHJE (paila H JeMOHCTPAI[HH ITOJIYYEHHBIX HABBIKOB ITPH OTBETaX Ha BOITPOCEI
IIPETTogaBaTells.

NOKYMEHT rnoaonncAH
SNEKTPOHHOWM NOANUCHLIO
Ceptuchukar:  12000002A633E3D113AD425FBS0002000002A6 VIHOI'O HPGI[}"I{TH?
Bnapeneu: lLlebGayxoea TatkAHa AneKkcaHapoBHa Oro I[HKIIA 11O

MMHOI'O CPEJCTEBA.




4. Kakmne srarel BKroyaeT B ceda mogens JKI 11IC cormacuo I'OCT 19.102-77?

5. Urto BxiroyaeT B ce0s 3Tall IMPEAIIPOEKTHOIO HCCIIELOBAHH?

6. Ilepeuricmre (QyHKI[HOHAIbHBIE TPeOOBAHHSA K IIPOrPaMMHOMY ITPOAYKTY.

7. llepeunricrmTe SKCIUTYaTallHOHHEBIE TpeOOBaHIA K IIPOr pPAMMHOMY ITPOLYKTY.

8. IlepeuncrmTe npaBmia pa3spadoTKH TEXHHYECKOI O 3a1aHH 4.

9. HazoBHTE OCHOBHBIE Pa3AeiIbl TEXHHYECKOrO 3aJaHH .

10. B KakuMX OTHONIEHHMSIX HAXOASATCSI 3aKa3yMK H pa3padoTyHK IIPpH BBEIPaOOTKE
TpeOOBaHHH K IIPOrPaMMHOMY CPEACTBY?

JIadopaTtopnasi padora 2. HHCTpYMeHTA/IbHbIE CPeACTBA MOAeJIHPOBAHNA
HH()OPMANHOHHBLIX CHCTEM

Ilenb padoTbl: H3YUEHHE METOJIOB H cpeAcTB IT-MeHemXKMeHTa HH(POPMAaIlHOHHBIX
CHCTeM, TpHMeHeHHe MeTOJ0B H cpeZicTB IT-MeHeKMeHTa HH(POPMAaIHOHHBIX CHCTEM.

JlaboparopHass pal0oTa HaIlpaBJIcHa Ha O3HAKOMJIEHHE C IIPOIECCOM  OITHCAHMSI
HH(QOPMAITHOHHOH CHCTEMBI H IIOJIydeHHEe HAaBBIKOB ITO HCIIOJb30BAHHIO OCHOBHBIX METOJIOB
aHammza MC.

TpeboBaHH A K pe3yIbTaTaM BBEIITOITHEHHS ITPAKTHYECKON PadOTHI:

- HaTTHYHe OMHCAaHHI HH(PpOPMAIHOHHOH CHCTEMEI,

- TIPOBEEHHE aHAJIM3a OCYIIECTBHMOCTH BHIIIOJIHEHHS ITPOEKTa,

- HAIIMYHE 3aKMOYEHHS O BO3MOJKHOCTH peajlM3alliH  IIPOeKTa, COJAepPKaIlero
PEKOMEHJAIMH OTHOCHTEJIBHO pa3paloTKH CHCTeMBI, Oa30BBIE ITPEMJIOKEHHSI II0 OOBEMY

TpeOyeMoro Oro[KeTa, 4YHCIY Pa3palOTYHKOB, BpeMeHH H TpedyeMoMYy IIPOrpaMMHOMY
o0ecIIeUeHHIO.

OcHOBBI TEOpHH

[IpoGiieMBl yIIpaBIeHHS IIPOrPaMMHBIMH IIPOEKTaMH BIIEPBBRIE IIPOSBHIHCE B 60-X -
Hayarne 70-X TOJOB, KOrja IIPOBAIIUINCh MHOTHE OONBIIME IIPOEKTHl I10 Ppa3paboTKe
IIPOrPaMMHBIX ITPOAYKTOB. DbhIIN 3a(HKCHpOBaHBEI 3aJepKKH B cozgaHnH [IO, oHO OBLIO
HeHaJleKHBEIM, 3aTpaThl Ha pa3paboTKy B HeCKOJIBKO pa3 IPEBOCXOMIIH IIepBOHAYalIbHEIE
OLIEHKH, CO3JaHHBIE IIpOrpaMMHBIE CHCTEMBI YacTO HMeEIIH HH3KHE  II0Ka3aTelH
IPOM3BOAUTENIBHOCTH. [IpHUMHEI IIPOBAJIOB KOPEHIUINCH B TeX IIOAXOJaxX, KOTOPBIE
HCIIOJIb30BAJICh B YVIIPABIEHHH IpoeKTaMH. [IprmMeHsseMass MeToAuKa Obllla OCHOBaHA Ha OIBITE
VIIPABIIEHHS TEXHHYECKHMH IIPOEKTaMH H OKa3ajach Hed3((EeKTHBHOH IIpH pa3padoTKe
IIPOrPaMMHOI0 O0eCIIeYEH .

BaxHo TmOHHMMAaTh pa3HHIY MeXIy IpodeccHOHAIbHOH pa3padorkoi IIO m
THOOHUTEINBCKHM  IIPOrpaMMHPOBAaHHEM.  HeoOXOAMMOCTE  VIIpABIIEHHS  ITPOrPaMMHBIMH
IMPOEKTaMH BBITEKAET H3 TOrO (pakTa, YTO IIPOIECC CO3JaHHS ITpodeccHoHanbHOro 110 Bcerma
SIBJIIIETCS CYOBEKTOM OFOIKETHOH ITOMIHTHKH OpraHM3al[ii, IJle OHO pa3spadarkIBacTCd, H HMEET
BpEMEHHEBIE OrpaHHYeHH. PaboTa pyKOBOIHTEIS ITPOrPaMMHOIO IIPOEKTa IT0 OONIBIIIOMY CYETY
3aKIIFOYAETCS B TOM, YTOOBI TI'apaHTHPOBATh BBIMIOIHEHHE ATHX OIOMKETHBIX M BPEMEHHBIX
OrPaHHYEHHH ¢ YYeTOM OH3HeC-IIeJIEH OpraHH3al[HH OTHOCHTEILHO paspadarsiBacMoro 110.

PYyKOBOJAMTENIH  IIPOEKTOB IMPH3BAHBI  CIUIAHMPOBATh  BCE  BTalbl  pa3paboOTKH
IIPOrpaMMHOI0 ITPOJAVKTa. OHHM TaKXe HQOIKHBI KOHTPOIHPOBATh XOJ BEIMOJIHEHHSI padoT U
cOOImOJIeHHA BCeX TpeOyeMBIX CTaHAAPTOB. IIOCTOSHHEIN KOHTPOIbh 3a XOIOM BBIITOJIHEHHS
pabor HeoOXOoAMM IS TOro, 4YTOOBI ITpoIlEecC Pa3palOTKH He BBIXOAWI 3a BPEMEHHBIE H
OIOJI’KETHBIE OTpPaHHMYEHHS. XOpOIIee VIIPABJIEHHE HE TapaHTHPYET VCIIEIHOIO 3aBepIIeHHS
[IPOEKTa, HO IUIOXOE VIIpaBJIeHHEe OOS3aTellbHO TIPUBEAET K €ro IpoBaly. 3OTO MOXKET
BEIPA3UTLCS B 3aJepKKe CPOKOB clauyH roroporo 11O, B IIpeBHIINIEHHH CMETHOH CTOHMOCTH

ANOKYMEHT NOoAnucAH HpuKaIH TpeOCOBaHMIH.

ANEKTPOHHOW NOANUCHIO |
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 [HO OLIHY4CTCAd  OT IIPOHECCOB  pPCallM3allHH

Bnapeney: [Hebayxora TateAHa AnekcaHgpoBHa ONPEACIICHABIC ~ CIIOKHOCTH B YIIPABJICHHH
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1. ITporpamMmHBIN ITPOAVKT HeMaTepHaieH. IIporpaMmmHoe obecTieueHHe HeMaTEpHAIIbLHO,
€r0 HEelb3d VBHJETH IIH ITOTPOrars. PYKOBOJHUTENIDL ITPOrPaMMHOIO IIPOEKTA HE BHIAHUT ITPOLIECC
"pocta” paspabareiaecMmoro 110. OH MOXKeT IojlararbCs TOJIBKO HA JOKYMEHTAI[HIO, KOTOpas
(PHKCHpYeT ITpoliecc pa3padOTKH IIPOrPaMMHOTO ITPOAYKTA.

2. He cymecTtByeT cTaHAapTHRIX ITPOLECCOB pa3zpadoTku 110. Ha cerogHsimHui aeHb He
CYIIIECTBYET YEeTKOH 3aBHCHMOCTH MEXAY IpoleccoM cosmaHmsa [IO um THrioM cosgaBacMOro
IIPOrPaMMHOI0 ITPOAYKTA. J[pyrHe TeXHHYECKHE IHCIHIUIMHBI HMEIOT UIHTEIIbHYIO HCTOPHIO,
IPOILIECCEl  Pa3palOoTKN TEXHHYECKHX HM3AEIHII MHOIOKPAaTHO OITPOOOBAHEI M ITPOBEPEHEI.
[Iporieccel cosganisa OGONBIMMHCTBA TEXHHYECKHX CHCTEM XOPOINO H3VUYeHBI. M3yueHHeM XKe
ImporeccoB cosgaHus [10 crermamicThl 3aHHMAIOTCS TOIBKO ITOcIeaHee BpeMs. 1loaToMy Imoka
Hellb3d TOYHO ITpeAcKas3aTh, Ha KaKOM »3Talle Iporiecca paspalborkd 11O MOI'YT BO3HHKHYTE
ITPOOIIEMEL, YTPOKAIOIIHE BCEMY IIPOTPAMMHOMY ITPOEKTY.

3. bomenmie mporpaMMHBIE ITPOEKTHI - 3TO 4YacTO "OQHOPA3OBEIE" ITPOEKTHI. bombime
IIpOrpaMMHBIE IIPOEKTHI, KaK ITPABHIIO, 3SHAUHTEIBHO OTJIIMYAIOTCS OT IIPOEKTOB, PEAIM30BaHHbBIX
paHee. IlosToMy, 4YTOOBI YMEHBIIMTL HEOIPEAECIEHHOCTh B IUIAHHPOBAHHH IIPOEKTa,
PYKOBOZHUTEIH ITPOEKTOB JMJOIDKHBEI 0O0nIazaTh OYEHb OOJIBINHM IIPAaKTHYECKHM OITBITOM. Ho
IIOCTOSIHHBIE TEXHOJIOTHYECKHE H3MEHEHHS B KOMIIBIOTEPHOH TEXHHKE H KOMMYHHKAI[HOHHOM
000pyHOBaHHH OOEeCIIEHHBAKOT IPEABIAYIIIIT ONMBIT. 3HAHNS M HABBHIKH, HAKOIUIEHHBIE OITBITOM,
MOT'YT He BOCTPeOOBATHEC A B HOBOM IIPOEKTE.

[IepeuriclieHHBIE OTIIHYHM S MOT'YT IIPHBECTH K TOMY, YTO PEealM3allid IIPOEKTa BBRINJIET H3
BPEMEHHOI0 IpaHka HIH IPeBBICHT OIOAKETHBIE aCCHTHOBAHHS IIporpaMMHBIE CHCTEMBI
3a4aCTYIO0 OKa3bIBAIOTCS HOBHHKAMH KaK B "HAEOIOTHYeCKOM', TaK H B TEXHHYECKOM IUIAHE.
[losTOoMY, NIpeaBHIS BO3MOXHBIE ITPOOIEMBI B peaH3allHH IIPOrPaMMHOIO ITPOEKTa, CIIEAYET
BCErJla IIOMHHTB, YTO MHOIHMM H3 HHX CBOHCTBEHHO BBIXOAHTH 34 PaMKH BpPEMEHHBIX H
OIOIKETHBIX OI'PaHITYEHHI.

IIpoecc ynpaB.ieHH S pa3padoTKoil MPorpaMMHOro odecnevyeHHs

HeB03MOXKHO OImcaTh H CTAaHJAAPTH3HPOBATh BCE PabOTHI, BREIIIOIMHSIEMEBIE B IIPOEKTE I10
cosganiro 110. OtH pabdoThl BechbMa CYINECTBEHHO 3aBHCAT OT OpPraHH3aI[I, I'Ae BBIIOIHICTCS
paszpaborka [1O, M OT THIIa CO3JaBacMOro IIPOrpaMMHOIO ITpoaykra. Ho Bcerma MOXHO
BBEIJICTIUTE CIIEAVIOLIHE:

- Harmcanre mpeanoxeHuH 1mo co3maniro 110.

- IImaHHpoBaHHe H cocTaBIIeHHe IrpadpHka paboT 1o co3ganiio 110.

- O1leHHBaHHE CTOMMOCTH ITPOEKTA.

- Ilog6op nepcoHana.

- KOHTPOIIE 32 XO0M BEITIOTHEHHS PadoT.

- HarmicaHme OoT4eTOB M IIPEACTABIEHHIL.

IlepBasg cTagusd IIPOrpaMMHOIO ITPOEKTa MOKET COCTOSTH M3 HAIMCAHHS ITPEIIIOKEHIH
I10 peajM3aliy 3TOoro poekra. IIpenoKeHns JOIKHEI COAEPKaTh OIMMCAHHE I[ENeH IIPOEKTOB H
CIIOCOOOB HX JOCTH KeHHS. OHH TaKke OOBIYHO BKIIIOYAIOT B ce0S OIleHKH (PHHAHCOBBIX H Bpe-
MEHHBIX 3aTpaTl Ha BBINIOIMHEHHE ITpoekTa. [IpH HeoOXOMHMMOCTH 34eCh MOTYT IIPHBOIHTHCS
OOOCHOBaHM S IJIS IIepPeJauyd IIPOEKTa Ha BBIMOJIHEHHE CTOPOHHEH OPraHH3allHH HJIH KOMAaHJE
Pa3palbOTYHKOB.

Harncanne ImnpeanoxeHHH — OYEeHb OTBETCTBEHHAsd padoTa, TaK KakK IS MHOIHX
OpraHM3al[Mi BOIIPOC O TOM, OVIET JIH ITPOEKT BEINOIHATLCSI CaMON OpraHH3alHeH I
pa3pabaThEIBAaTECI II0 KOHTPAKTy CTOPOHHEH KOMIIAHHEH, SBISeTCS KpHTHYecKHM. He
CYIIECTBYET KAKHX-THOO PEKOMEHIAIHH I10 HAIMCAHHIO TIPEIIOKEHHI, MHOIOE 3/IeCh 3aBHCHT
OT OIIBIT.

Ha OKYMEHT NOANMGAR 77777 T TIEILIOTCS MTPOLECCHI, 3Tallbl M IONyYEHHbIE Ha

ANEKTPOHHOW NoONUCLIO [MPHBECTH K BBITIOJIHEHHIO ITPOEKTa. Peamzalpida
CepTudukar: . 12000002A633E3D113AD425FB50002000002A6 t TipoexTa. OTpeeneHne CTOMMOCTH MPOEKTa
Bnapeneu; leb6ayxoea TateaHa AnekcaHgpoBHa
'OCKOJIBKY 3JIECh OIIEHHBAIOTCS PECYPCHI, Tpe-
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KoHTpoms 3a X040M BHIIIOJTHEHHS PadoT (MOHHTOPHHI ITPOEKTa) — 3TO HEIPEPBIBHBIH
IIPOIIECC, TTPOAOJIKAIOINHIICS B TEYEHHE BCEI'O CPOKA pealH3al[ii ITpoeKTa. PYKOBOIHUTED JOI-
’KeH ITOCTOSHHO OTCJIeKHBaTh XOJ peallH3alliH ITPOoeKTa H CPaBHHBAaTh (paKTHYECKHE H IUIA-
HOBEIE ITOKA3aTEIH BBIMIOIIHEHHSI PadOoT ¢ MX CTOMMOCTBIO. XOTS MHOTHE OpraHH3aIllHH HMEIOT
MeXaHH3MBI (POPMalIbHOI'O MOHHTOPHHIA Pa0O0T, OINBITHBEIN PYKOBOJIHTEIIbL MOKET COCTABHTH SIC-
HYIO KapTHHY O CTaJHH Pa3BHTHH ITPOeKTa IMPOCTO IMIyTeM He(OopMalbHOro OOINEeHHSI C pas3pa-
OOTUHKAMH.

Hed opmanpHBIIT MOHHTOPHHT YacTO ITOMOraeT OOHAPY KHTh ITOTEeHI[HAIEHBIE ITPOOIIEMEI,
KOTOPBIE B SIBHOM BHJIE MOI'YT OOHapyXUThCA ITo3gHee. HarprmMep, exeIHEeBHOe OOCYKIEHHE
XO0Jla BBIITOIMHEHHUS Pad0T MOXKET BHISIBHUTEL OTEIBHBIE HEAOPAOOTKH B CO3JABAEMOM ITPOrPaMM-
HOM MPOAYKTEe. BMecTO OKHIaHHSI OTYETOB, B KOTOPHIX OyJeT oTpakeH (akT "MpoOyKCOBKH"
rpaHka padboT, MOKHO OOCYIHTh CO CIIEI[HATHCTAMH HaMEYarolHecs ITPOrPaMMHCTCKHE
ImpoOIeMBbl H He IOITYCTHTh CPhIBa rpadHka padoT.

B TeyeHme peammzalMH IIpoeKTa OOBIYHO ITPOHCXOAHT HECKOIBKO ()OpMalIbHBIX
KOHTPOJIBHAIX IIPOBEPOK XOAA BEIMTOIHEHHUS PadoT 1m0 cozmaHuro [10. Taxue ImpoBepKH IOMKHEI
oaTh OOINMYI0 KapTHHY XO[a pealH3allMM ITPOeKTa B IEJIOM H II0Ka3aTh, HACKOIBKO VKE
pazpadoTraHHas 4acTh I1O COOTBETCIBYET IIETISIM ITPOEKTA.

Bpems BEITOIHEHHA OONBIIINX IIPOIrPaMMHEIX IIPOEKTOB MOJKET 3aHHMAaTh HECKOJIBKO JIET.
B TedyeHHe 3TOro BpeMeHH LETIH M HAMEPEHN I OpraHM3aliH, 3aKa3aBIIeH ITPOrPaMMHBIH ITPOEKT,
MOT'YT CYIIECTBEHHO H3MEHHTHCSI. MOKET OKa3aThCs, YTO paspadaThIBAcMBIH ITPOr PAMMHBIH
IIPOAYKT CTal VK& HEHYKHBIM OO HCXOJHBEIE TpeboBaHHSI K cosgaBacMomy [IO 1pocto
ycTapeld M HX HeoOXOZHMO KapAHHAIRHO MeHSITh. B TakoH CHTYalHH PYKOBOJACTBO
OpraHH3aIHH-Pa3padoTYHKa MOXKET IIPHHATh PEIIEHHE O IpeKpalleHHH pa3padoTtku 110 um 06
H3MEHEHHH IIPOEKTA B IEJIOM C TEM, YTOOBl YYECTh HM3MEHHMBIIHECS IIETH M HAMEPEHIS
OpraHH3aI[HH-3aKa3YHKa.

PykoBOIHUTEIH TIPOEKTOB OOBIYHO OOS3aHBI CaMH ITOAOHPATh HCIIOMHUTEIEH IS CBOHX
MMPOeKTOB. B HiealbHOM ciy4ae IPO(eCCHOHAILHBEIH YPOBEHb HCIIOIMHHTENeH MOIKEH CO-
OTBETCTBOBATh TOH pPadoTe, KOTOPVIO OHHM OVAYT BHINIOJHATH B XOJI€ Pealn3alllii ITPOEKTa.
OJIHAKO BO MHOI'HMX CIy4YasX PYKOBOJHTEIH JOJIKHEI ITOJIaraThCcsa Ha KOMAaHAY pa3pabOoTUYHKOB,
KOTOpas Jajleka OT HAcalbHON. Takas cHTyal[id MOXKET OBITh BBI3BAHA CIEIYIOIIHMIL
TIPHYITHaMH:

1. BrojkeT ImpoekTa He IT03BOIISET ITPHBIIEYh BHICOKOKBATH(PHITHMPOBAHHBIH ITepcoHan. B
TaKOM CJIy4ae 3a MeHBIIYIO IUIaTy IIPHBJIEKAIOTCSA MeHee KBAITH(PHITHPOBAHHBIE CITEI[HATHCTEI.

2. beIBAarOT CHTYaIMM, KOIJa HEBO3MOXKHO HAHTH CIIEIHAINCTOB HEeOOXOIMMOI
KBaTH(HKAI[HHM KaK B CaMOil OpraHH3al[HH-pa3paboT4yHKe, TaK H BHe ee. Hampmmep, B
OpraHM3aIiH "JIVYIIE JIFOMH" MOI'YT OBITh ViKE 3aHSTHI B IPYTHX IIPOEKTaX.

3. Opragu3aiisg Xo4yeT ITOBBICHTh IPO()eCCHOHAIbHBIH YPOBeHb CBOHX PaOOTHHKOB. B
B3TOM CIIy4ae OHa MOJXKET IIPHBIIEYh K VYACTHIO B TIPOEKTE HEOINBITHBIX WIM HEAOCTATOYHO
KBaJIH(PHIMPOBAHHBIX Pa0OTHHKOB, YTOOBI OHH ITPHOOPEITH HEOOXOIHMEBIH OITBIT M ITOYYHIINCh Y
Ooree OIMBITHBIX CITEI[HAIHCTOB.

TaxmM oOpaszoM, ITOUTH BCeTAa IOAOO0P CIEIHAINCTOB JIS BRIIOMIHEHHS ITPOEKTA HMEET
OIIpeJIe]IEHHBIE OTPAaHHYEHHS M He SBIISIETCS CBOOOJHBIM. BMecTe ¢ TeM HeOoOXOIHMO, UTOOBI
XOTSI OBl HECKOIBKO WIEHOB TPYINIEI pa3padOTYHKOB HMEIH KBaTH(PHKAIMIO H OIIBIT,
IOCTATOYHBIE 1S paOOTHI HAJl JaHHBIM IIPOEKTOM. B IIPOTHBHOM ClIyyae HEBO3MOKHO H30€XKaTh
omboK B paspadorke 110.

PykoBomHTeIh MpoeKTa OOBIYHO O0s3aH ITOCHIIATH OTYETHI O XOAE €r0 BBIITOIHEHHS KaK
3aKa3YMKy, TaK M IIOJPSHBIM OpraHM3allisIM. 3TO JOIKHBEL OBITH KpaTKHE JIOKYMEHTHL,
OCHOBaHHBIE HAa HH()ODMAIIHH, H3BIEKaeMOH M3 ITOAPOOHEIX' OTYETOB O ITPOeKTe. B 3THX ordeTax

[OKYMEHT NOANUCAH |
3NEKTPOHHOW NOAMNACHIO SBOJDIET HYETKO OLCHHTE CICIICHE I'OTOBHOCTIL

Ceptudurar: - 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: LlebsyxoBa TaTbAHa AnexcaHapoBHa A BBIACIICHBI CIICAVIOINIC PO B I'PYIOIC IIO
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- PykoBoaurenp — o0Iiee pyKOBOJACTBO ITPOEKTOM, HAIMCaHHE JOKYMEHTAIHI, OOIIeHHE
¢ 3aKa3suHkoM [10;

- CHCTeMHBIH aHaIHTHK — pa3paboTka TpeOoBaHHI (cocCTaBlIeHHE TeXHHYECKOIO
3aJlaHH L, TIPOEKTa IPOrPpaMMHOr0 00ecIeYueHN);

- Tectep — cocTraBjieHHe IDIaHA TECTHPOBAHHSI M arTecTanuu rotororo I1O (mmpomykra),
COCTaBIIEHHE CI[eHApHI TeCTHPOBAaHHA, 0a30BHIH IIPHUMED, IIPOBEACHHE MEPOIIPHATHIH I10 TUIaHy
TECTHPOBAHHST,

- Paspaborynk —  MOZEIMpPOBAaHHE  KOMIIOHEHT  IIPOrPaMMHOIO  OOecCIieueHHs,
KOIHPOBAHHE.

Il.1anupoBanue NPoeKTa Pa3padoTKH NMPOrpaMMHOI0 00ecedeHHs

OQQeKTHBHOE VIIpaBIeHHE IIPOrPaMMHBIM IIPOEKTOM  HAIIpAMYIO 3aBHCHT  OT
IIPABHJIBHOIO ITUIAHHMPOBAHHS PadoT, HeOOXOMHMBIX IS €r0 BBIITOIMHEHHS. [ImaH Iomoraet
PYKOBOAHUTEIIO IPEABHAETh ITPOOIEMBI, KOTOPEIE MOI'YT BOSHHKHYTH Ha KakKHX-THOO 3Tarax
cosganna 110, n pazpaGoraTh IIPeBEHTHBHEIE MEPBI IS HX IIPeAVIIPEKISHHS HIH PEICHHS.
[ImaH, paspaGoTaHHBIHI Ha HAYaJILHOM 5STalle IIPOEKTAa, PacCMaTpHBAETCSI BCEMH €r0
VYaCTHHKAMH KaK PYKOBOJSIIMI JOKYMEHT, BBITIOIIHEHHE KOTOPOrO JIOJDKHO IIPHBECTH K
VCIIEIIIHOMY 3aBEPINEHHIO IIPOEKTa. OTOT IIEPBOHAYAIBHBIN IUIAH JOIKEH MAKCHMAIIbHO
ITOJIPOOHO OITHCHIBATh BCE ATAIThI pealH3al[HH ITPOEKTa.

[Iporecc IraHMpPOBAaHMS HAUMHAESTCS, HCXOAS M3 OIMMCAHHSI CHCTEMEI, C OIIPEEIEHH S
IPOEKTHBIX OIrpaHHYeHHH (BpeMEHHBIe OrpPaHHYEeHHST, BO3MOKHOCTH HaJIHYHOI'O IIePCOHAJIa,
OIOJIKeTHBIE OTpaHMYEHHS H T.J1.). OTH OrpaHHYeHHS JOIDKHBI OINPEJelSIThCS ITapalielIbHO C
OLIEHHMBAHHEM ITPOEKTHBIX IIAPaMETPOB, TAKHMX KaK CTPYKTypa H pasMep IPOeKTa, a TaKKe
pacripejielieHHeM (PYHKIIHI cpeJH HCIIOIHHUTENeH. 3aTeM OIpelelIsSiOTCS 3Talbl pa3paboTKH H
TO, KaKHe Pe3VyIbTaThl JOKYMEHTAL[HSA, IIPOTOTHIILI, ITOACHCTEMBI HIH BEPCHH ITPOTrPaMMHOIO
IPOJYKTa) JMOOJKHBI OBITh IIONYYEHBI II0 OKOHYAaHHH STHX 5TarnoB. JlajJee HayHHaeTCS
IMKIHYecKasa YyacTh ITTaHHpoBaHHA. CHadana pa3pabaThIiBaeTcs Ipaduk padoT IO BBIITOTHEHHIO
ITpoeKTa HIH JlaeTcs pa3pellleHHe Ha IIPOJOIIKeHHE HCIIOIb30BaHH S PaHee CO3JaHHOIO I'padHKa.
[Iocre 3TOro MpoOBOAHUTCS KOHTPOIb BBIMOMHEHHS paboT H OTMEYAIOTCS PACXOKISHHSI MeKIy
PeaIbHBIM H IUIAHOBBIM XO40M Pador.

Jlanee, Mo Mepe IOCTYIUIEHHS HOBOH HH(pOpPMAaI[MH O XOJe BBIIOIHEHHS ITPOEKTa,
BO3MOJKEH TIEPECMOTP IIEPBOHAYAIBHEIX OIEHOK ITapaMeTpOB IIPOEKTa. OTO, B CBOIO OYEPEID,
MOKEeT TIPHBEeCTH K H3MeHeHHIO TIpaduka paboT. Ecanm B pe3ylbTaTe 53THX H3MeHeHHH
HApYMIAIOTCS CPOKH 3aBEPIIEHHS ITPOeKTa, JOJDKHBL OBITh IlepeCMOTPeHBI (M COITIacOBaHBI C
3aKka3zyHKoM [10) ImpoeKTHEIE OrpaHHYeHHS.

KoHeuHO, OONBIIHHCTBO PYKOBOAHUTEIEH IIPOEKTOB HE AYMAIOT, UYTO pealm3alisd HX
IIPOEKTOB IPOHIET ITAAKO, 0e3 BCAKHX IMpoOneM. sKenaTelnbHO OIMHCAaTh BO3ZMOMKHEIE IIPOOIIEMEI
eIlle IO TOrO, KaK OHH ITPOSABAT ce0s B XO/JIe BRIMIOJIHEHHS ITpoeKTa. [1o3ToMY JIyUIle COCTaBIISTH
"MeccumucTHYeckHe" rpadukH pabor, yeM "omTHmmcTHYeckHe". Ho, KOHEUHO, HEeBO3MOIKHO
IIOCTPOUTh IIIAH, YYHTBIBAIOIIMII BCE, B TOM YHCIIE CIIyYaiHbIe, TPOOIEeMBI H 3aJePKKH
BEITIOJIHEHHS IIPOEKTa, ITOATOMY M BO3HHKAET HeOOXOAHMOCTh IIEPHOIHYECKOrO IIEPECMOTpa
IIPOEKTHBIX OrPAHHYEHHI H 3TAllOB CO3JaHHS IPOrPaMMHOIO IIPOAYKTA.

[ImaH 1poekra OOIKEH YETKO IIOKAa3aTh PECYPCHI, HeOOXOMMMEBIE MJIS PeaTH3allH
IMpoeKTa, pasjie]ieHHe paldoT Ha STaIlkl H BPeMeHHOH TI'pa(HK BBOIONHEHHS ATHX 53TarnoB. B
HEKOTOPBIX OPraHH3allMaIX IUIaH ITPOEKTa COCTABIIIETCS KaK €IHHBIN JOKYMEHT, COACP Kallliil
BCE BHJBI IUIAHOB, OIHCAHHBIX BBIIIE. B IPYTHX clIyyasx IUIaH ITPOeKTa OIHCHIBAeT TOIBKO
TEXHOIIOTHYECKHH ITporiecc co3gaHus I110. B TakoM IraHe o0s3aTelbHO IIPHCYTCTBYIOT CCBIIIKH
Ha IUIaHbI IPYTHX BHIOB, HO OHH pas3padaThIBArOTCS OTAESIIBHO OT IJIaHa ITPOEKTa.

ﬂmfﬁﬁﬁgﬁ? AGAANGAR "7 TCT T7TTTT pasHHTICA B 3aBHCHMOCTH OT THIIA pazpadarThl -
ANEKTPOHHOM NOANUCKIO mu-paspadorunka. Ho B modoMm ciayyae OO0k -
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2. Opranusamgisa BBINIOMHEHHS IIpoekTa. OrmcaHue crocoda Iojadopa KOMaHIBI
pa3paboTUMKOB H pacIipe/ielieHHe 00S3aHHOCTEH MEXKIY YIeHAMH KOMAH/IBI.

3. AHaim3 pHCKOB. OIMHCAaHHE BO3MOKHEIX IIPOSKTHBIX PHCKOB, BEPOSTHOCTH HX
IIPOSBIIEHHUS M CTPaTErHH, HallPaBIIEeHHBIX HA HX YMEHBIIIEHHE.

4. AnmapatHele M IIPOTPaMMHEIE PECYPCHI, HEOOXOJMMEBIE JUIS PeaM3alii IIPOEKTa.
[IepeueHp arnmaparHeIX CPEACTB H IMIPOrPaMMHOI0 O0ecTieueHNsI, HeOOXOHUMOTrO 1 pa3padboTKH
IIPOTPaMMHOTI0 IPOAYKTA. ECIHM armiapaTHeIe CpelcTBa TPeOYeTCs 3aKyIlaTh, IPUBOIHTCS HX
CTOMMOCTh COBMECTHO C I'Pa(pHKOM 3aKyIIKH H ITOCTaBKH.

5. Pazbuenne pabGor Ha osramwl. [Ipolecc peammsaipi ITpoekTa pa3OHBaeTCS Ha
OTHEIBbHEIE ITPOLIECCHI, OIPEAEIISIOTCSA 3TAIlbl BBITIOMHEHHS ITPOEKTA, IPHBOJHUTCS OITHCAHHE
pe3ynIbTaToB ("BREIXOOB") KaKIOrO 3Talla H KOHTPOIIBHBIE OTMETKH.

6. I'pauk paGotr. B 3ToM rpaduke oroOpa’kalOTCsS 3aBHCHMOCTH MeXTY OTAeIbHBIMH
nmporneccaMH (3Tamami) paspaboTku 110, OIeHKH BpeMeHH HX BBIIIOJIHEHHS H paclipejlelIeHHe
YIIEHOB KOMAH/IBI Pa3pabOTYHKOB IT0 OT/IEIBHBIM STaIlaM.

7. MexaHM3MBI MOHHUTOPHHTAa W KOHTPOIS 3a XOAOM BBIOIOTHEHHS IIPOEKTA.
OICBIBAIOTCS TTPEAOCTABIISIEMEIE PYKOBOIHUTEIIEM OTUETHI O XOJE BBIITOITHEHH S paboT, CPOKH HX
IPeJOCTABIIEHH L, a TAKKe MeXaHH3MbI MOHHTOPHHI'A BCETO ITPOEKTA.

[ImaH moKeH PeryinspHO IepeCcMATPHBATLCS B IIPOIECCE pearms3aliH IIpoeKTa. OJIHI
JaCTH IIaHA, HAIpHMepP IpaHK padoT, H3MEHSIOTCS 4YacTO, APYTrHe Oonee cTaOWIBHBI. J[JId
BHECEHHS H3MEHEHMII B IUIAaH TpeOyeTcs CIENHalbHAS OpraHu3aisg JOKYMEHTOIIOTOKA,
TTIO3BOISIEOINAS OTCIIEKHBATE 3TH H3MEHEHH S,

OO0nue cBeleHHA 0 TPeOOBAHMAX K HHPOPMAIHOHHBIM CHCTEMAM

[IpoGneMbl, KOTOpBIe IIPUXOAUTCS PEINATh CIEHAIICTaM B IIPOLECCE CO3MaHHS
IIporpaMMHOI0 OOecCIleYeHHSL, O4YeHb CIOXKHBL. IIpHpoma »THx mpobiieM He BCerga SCHa,
OocoOeHHO eciM paspabaTeiBacMas IIporpaMMHasl CHCTeMa HHHOBAI[MOHHAsA. B 4YacTHOCTH,
TPYAHO YETKO OIMcaTh Te€ MASHCTBHSI, KOTOPBIE MJOJKHA BBOIONHSITE CHCTeMa. OIMCaHHE
(PYHKIIHOHAIBHBIX BO3MOXKHOCTEH H OIrpaHHYEHHI, HaKIaJbIBacMbIX Ha CHCTEMY, Ha3bIBAETCS
TpeOOBaHHSMH K 3TOH CHCTEME, a caM ITporecc (OPMHPOBAHHS, aHAIIM3a, JOKYMEHTHPOBAHHS H
ITPOBEPKH 3THX (PYHKIHOHAJIBHBIX BO3MOKHOCTEH H OTpaHHYEeHHH — pa3padoTKOH TpeOOBaHHH.

TpebGoBaHIs TMOIpa3AelIFOTCS Ha ITONb30BaTEIbCKHE M CHCTEMHBIE. [IOIb30BaTENIBCKIE
TpeOOBaHHS — 5TO OIMCAaHHE Ha eCTeCTBEHHOM SBhIKe (IDIIOC TOSCHSIOINHE JHAarPaMMEI)
(DYHKIIHII, BBITIOJHSEMBIX CHCTEMOH, H OrpaHHYeHHI, HaKIaJblBaeMbIX Ha Heé. CHCTEMHBIE
TpeOOBaHHS — 5TO OIHCAaHHE OCOOEHHOCTEH CHCTeMBI (apXHTeKTypa CHCTeMbI, TpeOOBaHHS K
napamMeTpaM 000pYZOBaHHSA H T.J.), HEOOXOMHMEBIX I 3(P(QEeKTHBHOH pealH3aliHH TpeOoBaHHI
IIOJIb30BATENSL.

IlepBbIe IArn mo pa3padorke TpedoBaHMI K HHPOPMANHOHHLIM CHCTEMAM -
AHAJIN3 OCYINECTBHMOCTH

PaspaboTka TpeGOBaHHII — 3TO ITPOLECC, BKIIFOYAIOIIHI MEPOIPHATHS, HeOOXOMHMEBIE
VIS CO3MaHHS H YTBEPXKAEHHSI JOKYMEHTa, COJAEPKAINEro CHENH(HKAIHIO CHCTEMHBIX
TpeOoBaHMH. {71 HOBBIX IIPOIPAMMHEBIX CHCTEM IIPOIlecC pas3padoTKH TpeOOBaHHH IOIKEH
HAaYHMHATHCI C aHaIH3a OCYIIeCTBHMOCTH. HauamoM Takoro aHaimsa SIBIISIETCS OOIlee OITHCaHHE
CHCTEMEI M €€ Ha3HAUEHHS, a Pe3VIIbTaTOM aHallH3a — OTYET, B KOTOPOM JOJIKHA OBITH YeTKas
PEKOMEHJAINS, IPOAOJDKATh IIM HET IIpolecc pa3paboTKH TpeOOBaHHN IIPOEKTHPYEMOH
CHCTEMEBL. J[PYIMMH CJIOBAaMH, aHalIH3 OCYIIECTBHUMOCTH JOIKEH OCBETHTDH CIEIYIOIIHE
BOITPOCEHI.

1. OrBevyaer =M cHcTeMa OOIMMM M OH3HEC-LENSIM OpraHM3alf-3aKa3ylKa H
OpraHM3aIiH-pa3padoTyHKa?

AOKYMEHT MNOATUCAH CTIONB3YS CYILECTBYIOIME Ha JAaHHBIH MOMEHT

3NEKTPOHHOW NOANUCHIO 5
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KpurrmiecknM sSBIISIETCA  BOIpoc, OyIeT I CHCIEMa COOTBETCTBOBATH  IIEJISIM
opraHM3aiii. ECIH cHCTeMa HE COOTBETICTBYET STHM IEJISM, OHa He IIPeJCTaBIISET HHKAKOI
I[EHHOCTH JJI1 OpraHu3aiii. B To Ke BpeMsI MHOTHe OpraHH3alliH pa3padaThIBalOT CHCTEMBI, HE
COOTBETCTBVIOIIHE HX IEISAM, MO0 HE COBCEM SICHO ITOHHMAS 3TH IL[ENH, JTHOO IO BIIMSHHEM
TTOITHTHYECKIX HIIH OOINeCTBEHHBIX (PAKTOPOB.

BrInmomHeHHe aHadH3a OCYINECTBHMOCTH BKIIIOUaeT cOOp M aHalIH3 HH(OpMAIHH O
OyIVIIEH CHCTEME H HaIMCaHHE COOTBETCTBVYIOLIErO OrdeTa. CHayajga CIeOyeT OIPEeHdelIHTh,
Kakasl HMEHHO HH(pOpMaIHsI HeoOXOQHMa, YTOOBI OTBETHTh Ha IOCTAaBIeHHbBIE BBIIIE BOITPOCHI.
Hamprumep, 3Ty HHpOpMAaIHIO MOKHO ITOTYYHTh, OTBETHB Ha CIeAyIOIlEe:

1. UTo IIpon30HIeT ¢ OpraHu3alici, eClI CHCTeMa He OVJIET BBEJIEHA B SKCIUIYaTaL[I0?

2. Kakme Ttekyimie MIpoOIEMBI CVYINECTBYIOT B OpraHM3allHH H KaK HOBasg CHCTeMa
TIOMOKET UX PEIIHTE?

3. KaxknmM oGpaszoM cucrtema OyIeT crmocoO0CTBOBATh LEiIsaM OH3Heca?

4. Tpebyer 1 pa3padboTKa CHCTEMEI TEXHOJIOTHH, KOTOpas J0 3TOr0 He HCIIOIB30Ballach
B OpraHM3aI[HH?

Jlanee HeOOXOMHUMO OIMPEIEIHTh HCTOUYHHKH HH(pOpMAaIH. 3T0 MOI'YT OBITh MeHeKePBI
OTHEelIOB, TAe CcHCTeMa OVAeT HCIIOJIb30BAThCS, Pa3pabOTUHKH ITPOrPaMMHOIO OOeCIIeueHHs,
3HAKOMBIE C THITOM OYIVIIEeH CHCTEMBI, TEXHOIOIH, KOHEYHBIE ITOJIb30BATEH H T. I,

[Tocmte oOpaOorkm coOpaHHOM HH(MOPMAIMH TOTOBHTCS OTYET II0 aHaJH3Yy
OCVYIIECTBHMOCTH CO3JaHHS CHCTEMBI. B HEM MOIIKHBI OBITH JaHbl PEKOMEHIAIIMH OTHOCHTEIIBHO
IPOAOIKEHHI pa3paboTKH cHCTeMbl. MoryT OBITH IIPeITIOKEHBI H3MeHeHHS OmojKeTa H
rpappka padoOT IO CO3MAaHHIO CHCTEMBI HIIH IIpelbsABIeHBI Oolee BBICOKHE TpeOOBaHHSI K
CHCTEME.

IlocTaHoBKa 3aa4H K JIaOopaTopHoil padore 2

1. U3yuuTs IpeaiiaracMeli TEOPETHYECKII MaTepHal.

2. CocTaBHTh ITOAPOOHOE OIMHCAaHHE HH(POPMAIIHOHHOH CHCTEMEI.

3. Ha ocCHOBaHHHM OIMCAaHHS CHCTEMBI IIPOBECTH AHAJIH3 IIpPOIlecCa OpraHH3aI[H
ITPOEKTHPOBAHH I HH( OPMAIHOHHOHN CHCTeMEI. B X0/e aHamH3a OTBeTHTh Ha BOIIPOCHI:

- UTO NMpON30HIET ¢ OpraHM3al[HEN, €CIIM CHCTEMA He OYIET BBEAEHA B SKCILIYyaTal[HIO?

- Kaxnie Ttexyime mpoOneMBl CVYINECTBYIOT B OpPraHH3allMM H KaK HOBas CHCTEMa
IIOMOJKET X PEIIHTE ?

- KaxrM oGpaszom cucrema OyIeT CcrtocoOCTBOBATH LieisiM OH3Heca?

- Tpebyer 111 paspadborKa CHCTEMBI TEXHOJIOTHH, KOTOPas 0 3TOr0 HE HCITOIb30BaIach B
OpraHH3aI[HIH?

PesyibTaTOM aHajm3a JOIKHO SBHTBCH 3aKIFOYEHHE O BO3MOXKHOCTH PeaH3allHH
IIPOEKTA.

4. PactipeieTh PO B IpyImie (PYKOBOIHTENL ITpoeKTa-pa3paO0TUHK, CHCTEeMHBIH
aHAJTHTHK-Pa3paOOTUYHK, TeCTep-Pa3padOoTUHK).

5. 3aI0JIHHUTE pas3jesibl IJIaHa:

- BRejieHue

- OpraHmsaiis BEIIIOITHEHHS IIPOEKTa

- AHaIH3 PHCKOB

Pasgensl OOIDKHBEI COAEPKATh PEKOMEHJAIIMM OTHOCHTEIIBHO Ppa3padOTKH CHCTEMBEL,
O0a30BBIE IIPEIOKEHHS 110 00BEMY TpeOyeMoro OromkeTa, YHCIY pa3paldoTyHKOB, BPEMEHH H
TpedyeMoMY IIPOrpaMMHOMY OOeCIIEYEHHIO.

6. Opopmuth oTUeT. IIpeAcTaBHTL OTYET JJIS 3AIIHTHIL.

OOKYMEHT NnoarnmncAH
BNEKTPOHHOW NOAMNUCHIO

Ceptudpukar: 12000002A633E3D113AD425FB50002000002A6 | = =

‘dHIC IE[(I)GPM&LUIGI‘H‘IGﬁ CHCTCMBbI H IIPOBCCTH



Taommia 2.1 — MuBHAYaIbHbIE 3aJaHH ST

No I IpeameTHas o0acTh Kmacc UC

1 Cxiaj MRP

2 [ IpOH3BOACTBEHHOE ITPEATIPHATHE ERP

3 T oproBoe mmpeaIpHsTHe CRM

4 ‘T oproBoe nmpearpHsITHe SCM

5 ‘T oproBoe npearpHsTHe B2C

0 IIopran B2B

7 CTPOHTEIILHOE ITPEIIIPHUSATHE HNC yuerta

8 Briciiee yueOHOe 3aBe/icHHE W C yrpaBneHHsS
9 HMHppacTpyKTypa ITpe ITpHATHS CIIIIP

10 | AmmmapaTHast HHQpacTPyKTypa ITpeITPHITHS DKCIIEPTHAS CHCTEMA

C 0JCPRaHHEC OTYIETA

[Io BBOIOIMHEHHOH pPadoTe COCTaBIIIETCSA OTYET. OTYET BEIIONMHSETCS B 3IIEKTPOHHOM
BHJIE. 110 BEIMTOIMTHEHHOMY OTUYETY IIPOBOAHUTCS 3allHTa ITadopaTOpHOH pabOoTHI.

Otyer 110 J1abopaTopHOM padoTe MOOIDKEH COCTOSATh H3 CIEAYIOIMX CTPYKTYPHBIX
BIIEMEHTOB:

- TUTYJIBHBIN JIHCT,

- BBOJAHAs 4YacTh. KpaTKOE OIMMCAaHHE IIeJIeH IIPOeKTa M IIPOEKTHRIX OrpaHHYeHHIT
(OrOIKeTHBIX, BPEMEeHHBIX H T.[.), KOTOPBIE BaKHBI 1S YITPABICHHS IIPOSKTOM.

BromgHass 4yacTe OTYeTa JOMKHA BKIIFOYATh ITYHKTBRI.  YCIIOBHE 3ajlauyi, IIOPSJIOK
BEITIOJIHEHHS, ITPOTPaMMHO-AIIIIAPATHRIE CPeICTBA, HCITONb3YEMBIE ITPH BBIITOITHEHHH PAaOOTHI.

- OCHOBHAs 4acTh (oIucaHHe paOOoTHI). ONHMCaHHEe HH(MPOPMALMOHHOH CHCTEMBI, aHAIIH3
IIpOIieCcCca OPraHM3alHH ITPOEKTHPOBAHHS HH()OPMAI[HOHHON CHCTEMEI, POJIH.

OCHOBHas 4YacTh OTYeTa BKIIIOYaeT B ceOS OMHcaHHe HH(POPMAIHOHHOH CHCTEMBI
(IIO) - Ha;YHe  3aKIIOYEHHS O BO3MOJKHOCTH  peallM3allHH  ITPOeKTa, COAEPXKaIlero
PEKOMEHJAI[MH OTHOCHUTEIIBHO pa3paldoTKH CHCTeMBbI, Oa30BBEIE IIPEIJIOKEHHSI II0 OOBEMY
TpeOyeMoro OOKeTa, YHCIY pa3padOTYHKOB, BpPEMEHH H TpeObyeMOMY IIpOrpaMMHOMY
O0ECTIEYEHHIO, aHAIM3 OCYIIECTBHMOCTH: YKa3aTh BO3MOJKHEIE ITPOOJIEMBI H ITYTH HX PEIICHHU S,
POJIM YYACTHHKOB I'PYIIIEI pazpadorku 110.

- 3aKIIFOYeHHe (BBIBOJIBI);

- CIIMCOK HCIIOIIb30BAHHOM JIMTEPATYPHL.

Jammra OT4YeTa 3aKMOYaeTCs B IPeAbSBICHHH IIPENOABATEIIO  ITOIYUYEHHBIX
pe3yIbTaTOB B BHjE (pailla M JeMOHCTPAIHH ITOTYYEHHBIX HABBIKOB ITPH OTBETaX Ha BOITPOCHI
ITpeTogaBaTells.

KoHT POJIbHBIE BOIIPOCHI

1. Ilpemnoxure, KTO OBl MOI VY4YacTBOBaTh B (OPMHPOBAHHH TpeOOBaHMIT IS
YHHBEPCHTETCKOH CHCTEMEI PErHCTpaIliH CTYIAeHTOB. OOBICHHTE, ITOYEMY TTOUTH HEH30EKHO,
4yT0 TpeOOoBaHHS, CPOPMYIIHPOBAHHEIE Pa3HBIMH JIHI[aMH, OYAYT ITPOTHBOPEYHBHI.

2. PazpabarriBaerca cucreMa 110 g aBromatH3alpiy OHOJIHOTEYHOI'O KaTalora. 2ra
cucTeMa OyaeT cofepkaTh HH()OPMAIHIO OTHOCHTEIIPHO BCceX KHHT B OHOIMHOTeKe H OyaeT
rnoriesHa OHMOIMMOTEYHOMY IIepcOHalny, aOOHeHTaM H uMTareilsMm. CHCTeMa JOIKHA HMETH
CPEACTBAa IIPOCMOTpa KaTajora, CPeAcTBa CO3MAaHHSI 3allpOCOB H CPEJACTBA, IT03BOJISIOIIHE

rmmmmmﬁ'gﬂwﬁéﬁ?ﬂﬁgﬂﬁﬁaﬂ vunurn wavoanarqiecs B JJaHHBIH MOMEHT Ha pykax. OIpelennTe
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3. lma Tpex TO4YEK 3peHHs, OIPENEIEHHBIX B CHCTEME OHMOIMOTEYHOrO KaTalora,
VKa)KHTE CEPBHCHI M COOTBETCTBVIOIIHE J@HHBIE, KOTOPhIe OOECIIEYHBAIOTCSA BTHMH TOYKAMH
3peHH ST, H COOBITHS, KOTOPBIE YIIPABILSIIOT 3THMH CEPBHCAMH.

4. Kto momxeH mpoBomuTh 0030p TpeboBaHmii? Hapucyire Mozenp Iporiecca od30pa
TpeOOBaHHH.

5. Barrra xoMImaHms HCITONB3YET CTaHJAPTHRIN METOJ aHaimi3a TpeOOoBaHHUI. B mporiecce
pabOoTHI BBl OOHAPY KHIIH, YTO 3TOT METOJ[ HE YUHTBIBAeT COIHAIbHBIE (DAKTOPBI, BaKHBIE IS
CHCTEMBI, KOTOPVIO BBl aHAIH3HUpyeTe. Baln pyKoOBOAWUTENIh Jall BaM SCHO IIOHATh, KaKOMY
MeTOJIY aHalM3a HYKHO CIIe1oBaTh. OOCYIUTE, UTO BBI JOIIKHEIL JellaTh B TAKOH CHTYaI[HH.

JIadopaTropnas padora 3. MogesmpoBanie 0H3HeC-TIIPOIIECCOB NMPeAMETHOM 00/1aCTH

IHeab padorbl. O3HakOoMIeHHE ¢ MeTogonorHel IT-MeHeIXKMeHTa B yIIpaBIeHHH
ITPOEKTaMI, H3YVUEHHE OCHOBHBIX 3JIEMEHTOB OIIPEJIENIEHHS, MPEACTARIEHH S, IIPOSKTHPOBAaHNUS H
MOJIEIIMPOBAHHS ITPOrPAMMHEBIX CHCTEM.

JlaboparopHast paboTa HampaBlIeHa Ha O3HAKOMJIEHHE C OCHOBHBIMH 3JIIEMEHTaAMH
OIIPEEIIEHU S, TIPEACTABJIIEHHS, IIPOSKTHPOBAHNSA M MOJEIHPOBAHHS IIPOIPAMMHEIX CHCTEM C
IIOMOIIBI s3pIka UML, IMOmy4YeHHe HABBIKOB I10 IIPHMEHEHHIO HJaHHBIX OSIIEMEHTOB 1A
IIOCTPOEHHA OOBEKTHO-OPHEHTHPOBAHHEIX MoielieH MC Ha OCHOBaHHH TpeOOBaHHIH.

TpeGoBaHs K pe3yIbTaTaM BBITIOIHEHHS IIPAKTHYECKOH PadOThI:

- MOJEIIb CHCTEMBI JIOIDKHA COJIEpKaTh. JQHarpaMMy BapHaHTOB HCITOJIb30BAHML,
JarpaMMbl B3aHMOJIEHICTBHS JIJIA KakKJIOr0 BapHaHTa MCIIOIL30BAaHHMS, JHarpaMMy KIAcCOB,
MTO3BOJISIFOIIASl PeaIH30BaTh BeCh OMHCAHHBIN (PyHKIHMOHAI MC, OOBeIHHEHHYIO IHAIPaMMy
KOMITOHEHTOB H pPa3MEIIEHI,

- IIIS1 KJIaCCOB YKa3aThb CTEPEOTHIIRI,

- B 3aBHCHMOCTH OT BapHaHTa 3aJaHHS JHarpaMma pasMeEIleHHs JOJIKHa TTOKa3bIBaTh
PacIiONIOKEHHE KOMIIOHEHTOB B pPacCIIpelelIeHHOM ITPHIIOKEHIH .

OcHoOBBI TEeOpHH

Oonme cBeeHHs 00 00beKTHOM ModeupoBaanu UC

CVIIECTBYET MHOXKECTBO TEXHOIOIHMI M HHCTPYMEHTAIBHBIX CPEICTB, C ITOMOIIBIO
KOTOPEIX MOJKHO PEealH30BaTh B HEKOTOPOM CMEICIE OITHMAJIbHBIH IpoekT KMC, HaumHas
ATala aHajan3a M 3aKaHuyMBas CO3JaHHEM IIPOIPAMMHOIO KOJa CHCTeEMBI. B OOJBIIMHCTBE
CIIyYaeB 3TH TEXHOJIOTHH IIPEIbSBILIIOT BEChMA KECTKHE TPeOOBaHUA K IIpoIlecCy pa3paloTKH U
HCITONIb3YEMBIM pecypcaM, a IIONBITKH TpaHC(OPMHPOBaTh HX IOJ KOHKPETHBHIE ITPOEKTEI
OKa3BbIBAIOTCS Oe3YCIIEIHBIMH. OTH TEXHOIOTHH IpeAcTaBlIeHBl CASE-cpegcTBaMH BepPXHETO
ypoBHAI HiH CASE-cpeacTBamMi MonHOTO kH3HeHHOro IHkiIa (upper CASE tools i full life-
cycle CASE tools). OHH He IMO3BOISIOT ONITHMH3HPOBATh JeATEIbHOCTh Ha YPOBHE OTJIEJIBHBIX
BIIEMEHTOB ITPOEKTa, M, KAK CIEACTBHE, MHOTHE pa3pabOTUYMKH IIEPEIUIH Ha TaK Ha3bIBacMBIE
CASE-cpenctBa HinkHero ypoBHS (lower CASE tools). OmHako OHH CTOJIKHYIIHCh C HOBOIA
Ipo0IeMOH — MPOOIEMOH OpraHH3allMH B3aHMOJEHCTBHSA MEXKIY Pa3IHYHBIMH KOMAaHIaMH,

PeaTH3YIOIIHMH ITPOEKT.

YHH(PHIHPOBAHHBIH A3bIK 00 beKTHO-OPHEHTHPOBAHHOIO MO,IeJIHPOBAHHSA

YHH(HIIMPOBAHHBIH S3BIK  OOBEKTHO-OPHEHTHPOBAHHOIO MojempoaHHd Umnified
Modehng Language (UML) SBHICSA CpPeICTBOM JIOCTIJKEHHS KOMITpOMICCAa MEXKIY STHMH
rogxoxamMu.  CyINEeCcTBYET  JOCTATOYHOE  KOIMYECTBO  HHCTPYMEHTAIBHBIX  CPEICTB,
MOAJeP’KHBAIOIMX ¢ IToMoInbio UML KH3HEeHHBIH IMKI HH(OPMAIHOHHBIX CHCTEM, H,
ogHOBpeMeHHO, UML sBigeTcs 1oCcTaToyHO THOKHM JIS HACTPOHKH H ITOAJEPKKH CIIEIH(PHKH

MAdTATEHNCTI NARTHUHRIY KOMAH T NARNANOTUT THOR.

OJOKYMEHT MNoanncAH

SAEKTPOHHOM OANUCHIO 994 r., xorga [z PamGo u I'pagm byd us
CepTudinkar: 1 12000002A633E3D113AD425F B50002000002A6 5> Hax oObedHHEeHHeM CBOHX MeToZoB OMT u
Bnageneu: leBayxoea TatbaHa AnekcaHapoBHa mp30BaTenell UML Partners Bximrouaer B ced4g

Nencreutened: ¢ 20.08.2021 no 20.08.2022



IpeJICTaBHTENIEH TaKHX TIpaHIOB HH(POPMAIIMOHHBIX TeXHOJIOTHH, Kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UMVL nipencrasiser cO00H 0OBEKTHO-OPHEHTHPOBAHHBIH ST3BIK MOJIETTHPOBAHH 41,
OOIaIarOIIHI CIIEAYIOIIHMH OCHOBHBIMH XaPaKTePHCTHKAMH:

- SIBJISIETCS SI3BIKOM BH3VAJIBHOIO MOJEIHPOBAHHS, KOTOPBIH 00eCIleuHBacT pa3paboTKy
peIIpe3eHTaTHBHBIX MOeleH I8 OpraHH3allMH B3aHMOCHCTBHSA 3aKasuHKa H paspaloTurKa
MC, pasmuHeIX rpyol paspadorurkos UC,

- COJIEPKUT MEXAHH3MBI PaCIMPEHHS H CIIeIHaAIH3aHH 0a30BhIX KOHIIEIIHIT S3BIKA.

UML — »T0 craHmgapTHas HOTAIHS BH3YAJIBHOIO MOJIEIHPOBAHMSI ITPOr PaMMHBIX
CHCTeM, ITpHHATasdg KoHcopumyMoM Object Managing Group (OMG) oceHpro 1997 r., H Ha
CETOMHMIIMHHA HeHP OHA IIOAAEPKHBAETCA MHOTHMH OOBEKTHO-OPHEHTHpPOBAaHHBEIMH CASE-
IIPOAYKTaAMH.

UMUL BxinroyaeT BHYTPEHHHH Ha0OP CPeCTB MOJAEIIMPOBAHHS, KOTOPEIE CEHYacC IIPHHSTEI
BO MHOIHX MeTOJaxX H CPEACTBaX MOAEIHPOBAaHHSI. OTH KOHIENIMH HeOoOXOAHMEI B
OOIBIIMMHCTRE ITPHKIIAMHBIX 3aa4, XOTS He KaKaasd KOHIICIII[HS HeOoOXOaMMa B KaXXKJIOH YacTH
Ka;KI0ro IMpHIokKeHH. [1omb30BaTelsaM S3bIKa IIPe J0CTaRIEHBI BO3ZMOKHOCTH:

- CTPOUTh MOJEIH Ha OCHOBE CPEACTB sapa, 0e3 HCIOJIb30BAHHSA MeXaHH3MOB
pacImpeHHs A1 OOJIBIMMHCTRA THIIOBBIX ITPHIIOKEHHIT,

- 100aBIIATH IIPH HEOOXOIHMOCTH HOBBIE 3JIEMEHTHI H YCIOBHEIE 0003HAUYEHHS, €CIIH OHI
HE BXOASAT B SAPO, HIM CIEIHATIH3HPOBATh KOMIIOHEHTBI, CHCTEMY VCIIOBHBIX OO0O3HAYECHMIT

(HOTAIIO) H OTpaHHYEHH A I KOHKPETHBIX ITpeIMeTHBIX o0macTeil.
Hseixk UML

[uarpamua
Bkt aHTIOE
HCMONE208a-HA

Avarpanaa Auarpama
KNACCOE COCTOAHME

[ |

—
- .
" S,

Auarpasea "!;"Inrnrpupuuanuai Jnarpasna
N, =ATEN BHOCTA HOJEnt CNOMHOM rocnEACeaTenE-
. CHCTeM HOCTEH
E_\"ﬁ-\._\_\__'_‘__-"‘_

Duanparama
JA3EeRTEBAHMA

Juarp amms uarpsrama
Ko ne |;'.IELI|I|-'II|1 EOMNOHZHTOR

PucyHok 3.1 - UHTerpupoBaHHas MOJEIE CIIOXKHOH CHCTEMEI B HOTAI[MH s3bIKa UML

Crangapr UML mpeiaraer ciaeIyOIMHI HAaOOp JHarpaMMm IS MOIETHPOBAHISL
1. mmarpaMMBl BapHAHTOB HCITONIB30BaHHA (use case diagrams) — JUIS MOJAEITHPOBAHH
OH3HEC-TIPOLIECCOB OpraHH3allHH H TPeOOBaHHIH K CO3J4aBaeMOH CHCTEME ),
2 qmarpaMmbl  kiaccoB  (class  diagrams) — 1S MOJEIHPOBAaHHS CTaTHYECKOH
CTPYKTYPHI KJIAaCCOB CHCTEMBI H CBSI3eH MEKIY HIMIH,
3. IMarpaMMBbI ITOBeieHHSI cHcTeMBl (behavior diagrams):
3.1 muarpammel B3auMoeHcTBHA (interaction diagrams):
3.1.1 guarpaMmBI ITOCIIeAOBATEILHOCTH (sequence diagrams) n
3.1.2 kooniepaTHBHEIe JHarpaMMbl  (collaboration diagrams) — mgng
MOJIEITHPOBAHNS ITpoIrlecca oOMeHa COOOIIEHMSIMH MeXIY 00BEKTaMI,
3.2 mmarpammMbl - cocTosHMI (statechart diagrams) — I MoJenHpOBaHHA
MOBeJeHHS OOBEKTOB CHCTEMEI IIPH IepeXoie H3 OJHOI'O COCTOSHHS B JPYTOE;
3.3 qmarpaMMbl  esrenbHocTel (activity diagrams) — 11 MoJenmHpOBaHHSA
O EEERARAASASTSYTT T AT Pa3lIMYHBIX BapPHAHTOB HCIIOIb30BAHHS, HIIH

ONOKYMEHT NoanncAH
SNEKTPOHHOW NMOoAnChIO
Ceptucbukar: 12000002A633E3D113AD425FBS0002000002A6 LON diagmms):
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa

component diagrams) — JUII MOIEIIHPOBAHHA
[leiicTenTeneH: ¢ 20.08.2021 no 20.08.2022 I‘EM) CHCTCMBI



4.2 muarpaMMbel pasBepThIBaHHA (deployment diagrams) — I MOIEIHPOBaHHS
(pH3HYECKOH apXHTEKTYPHl CHCTEMBI.

JHarpaMmMsbl BAPHAHTOB HCII0JIb30BAHHSA

[loHsTHe BapHaHTa HCIIONB30BAaHHA (use case) BIlepBble BBel MBap fxoOcoH H
IpUJIaI €My TakKykr 3HAUMMOCTh, YTO B HACTOMINEE BPEMS BapHAHT HMCITOIb30BAHIS
IIPEBPATIIICS B OCHOBHOH 3JIEMEHT Pa3palOoTKH M INTaHHPOBAHMA ITPOEKTA.

BapHaHT HCIIOINB30BAHMS TIIPEACTABISIET COOOH  IIOCIENOBATEIIbHOCTH  JASHCTBII
(TpaH3aKI[Hii), BHITIONHSEMBIX CHCTEMOH B OTBET Ha COOBITHE, HHHIHHPYeMOe HEKOTOPHIM
BHEIMHHM OOBEKTOM (JEHCTBYIOIIMM JIHI[OM). BapHaHT HCIOIb30BaHHS  OITHCEIBAET
TUIDMYHOE B3aHMOJICHCTBHE MEXY IIOIB30BATEIIEM H CHCTEMOH. B IIpOoCTEHINIEM CIIy4ae
BapHAHT HCIIOJIB30BAHMA OIIPENEISASTCS B IIPOIleccE OOCYKACHHSA C IIONB30BATEIIEM TEX
(PYHKIHI, KOTOpble OH XO0Ten OBl peaimm3oBaTth. Ha smpike UML BapHaHT HCIIONB30BAHHS
H300pakaroT CIEAYIOIIHM 00pa3oM:

< BapuanuT HCI‘IDﬂbBDBaHHH>

PucyHOK 3.2 - BapHaHT HCITOIb30BaHHI

JleiicTByrOIIEe THIIO (actor) — 3TO POk, KOTOPYIO IOIb30BaTellb HIPAET II0 OTHOIIEHHIO
K CHCTeMe. /|eHCTBYIOIIHME JHI[A ITPEACTABISIOT COOOH POIH, @ HE KOHKPETHBIX IIOJIEH HIH
HauMeHOBaHMg pador. HecMoTpsa Ha TO, YTO Ha AHarpaMMaxX BapHaHTOB HCITOJIb30BaHI I
OHH H300pakalOTCS B BHJE CTHIIM30BAHHBIX YeIIOBEYECKHX (PHTYPOK, JEHCTBYIOMIEE IIHI[O
MO’KeT Takyke OBITh BHEINHeH CHCTEMOH, KOTOpoH HeoOXoAanMa HeKoTopas HH(OPMAIHS OT
TaHHON cHcTeMbl. [lokaspIBaTh Ha JHarpaMMe IeHCTBYIOMIMX JIHI[ CIEAYET TOIBKO B TOM
CIIyyae, Korjja MM JIeHCTBHIEIIPHO HEOOXOIMMBI HEKOTOPBIE BAPHAHTHI HCIIONL30BaHHA Ha
sBeike UML geHcTBYIONME ITHIA NIPeACTaBILIIOT B BHAE (PHTYP:

Prcynok 3.3 - JlelicTByIOIIEE THITO (aKTEP)

ﬂEﬁCTE}’TOH_[HE JINIIa ACJIATCA Ha TPH OCHOBHBIX THIIA.
- ITOJIB30BATCIIH,

- CHCTEMBHI,

- IPYTHE CHCTEMBI, B3aHMOJIEHCTBYIOIIHE C JTAaHHOIM,

- BpeEMSL

BpeMs CTaHOBHTCS JACHCTBYIOIIMM JIHIIOM, €CIIH OT HEro 3aBHCHT 3alTyCK KaKHX-JIHOO
COOBITHI B CHCTEME.

CBs3H Me’KIy BAPHAHTAMH HCIOJIb30BAHHMA H JeiiCT By OIIHMH JIHIAMH

B smeike UML Ha jauarpamMmax BapHaHTOB  HCIIONB30BAHHS ITOAJEPKHBACTCS
HECKOJIbKO THIIOB CBSI3eH MeXAY 5SIeMeHTaMH JHarpaMMbl. OTO CBSI3H KOMMYHHKAITHH
(commumncation), BkIroueHH (1nclude), pacinmpenns (extend) 1 0000menns (generalization).

CBs3p  KOMMYHHKAI[HH — 53TO CBSI3b MEXKAY BapHAaHTOM  HCIIOIB30BAaHHSI H
nencTeyrommpM oM. Ha sseike UML CBS3M KOMMYHHKAI[HH ITOKA3BIBAIOT C IIOMOIIBIO
NOKYMEHT NOAMUCAH = HHH).

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



O aprnTe KpegHT
] ANA knuenTa baHka

Kowmeut baxka

PucyHok 3.4 - [Ipumep CBS3H KOMMYHHKAITHH

CBsI3p BKIIIOUEHHS IIPHMEHSETCS B TeX CHTYaIsax, Korja HMeeTcsd KaKOH-THOO
(pparMeHT IIOBeJeHHS CHCTeMBI, KOTOPBIH IIOBTOpSeTcsA Oolee 4YeM B OJHOM BapHaHTE
HCIIONB30BaHMA. (C  IIOMOIIBIO TaKHX CBS3eH  OOBIYHO MOJIEIHPYIOT MHOTIOKPaTHO
HCITOJIb3YEMYIO (DYHKIIHOHAIIBHOCTD.

CBsI3p  paclMpeHHS TIPHMeHSeTcsS TIIPH OIHMCAaHHH H3MEHEHHH B HOPMAallbHOM
MTOBeJIeHHH cHcTeMbl. OHa MO3BONSET BapHAHTY HCIIOIB30BAHHSA TOIBKO ITPH HEOOXOMHMOCTH
HCIIONb30BaTh (PYHKIHOHAJIBHBIE BO3MOJKHOCTH JPYTOTO.

<<extend>>

s i
e T CHATE A8HBTA
COCYeTa
S
-
.

“anciuce>> '%;:re:m huuMpoBaTh
(\\ KnWeHTa

PucyHOK 3.5 - lIpuMep CBS3H BKIIFOUEHHS H PaCIIPEHIS

LINCNHNTE
YCKOPEeH HOe
CHATHE AeHer

C TIOMOINBIO CBS3H OOOOIEHHMS ITOKA3BIBAIOT, YTO Y HCCKOIILKIX ,[[EtﬁCTE}*‘IOH[H}{ JIHI]
HMEIOTCS OOIIHE YCPTHL.
Cnyxaw e %

Cnyxa Wi ;% Cnyxaiumi BpemerHbIn %
€ NOYacoBon Ha ownage CIN yHa LW
onnaron

PucyHoK 3.6 - [Ipmmvep cBsa3H 0000IIEHH S

JuarpaMmmel B3auMoAeHcTBHA (interaction diagrams)

JlmarpamMmel  B3anMoAericTBHA — (interaction  diagrams) — ONMHCHIBAIOT — TIOBEJIEHHE
B3aHMOJICHCTBVIOINMX TI'pyral OOBEKTOB. Kak IpaBHIO, JHarpaMma  B3aHMOIESHCTBHSA
OXBAaTBIBAET ITOBEAcHIE OOBEKTOB B paMKaX TOJIbBKO OJHOIO BapHaHTa HCIIOJIb30BaHHMI. Ha
TaKOH JHarpaMMe oroOpakaeTcd psax OOBEKTOB M Te COOOI[eHHMS, KOTOPHIMH OHH
OOMEHHBAIOTCSI MeXKIY COOOMH.

CooOmieHre (message) — 3TO CPEACTBO, C IIOMONIBI) KOTOPOIO OOBEKT-OTIIPABHTEIID
3alpalmBacT y 00beKTa IOIy4YaTellsd BEIIIOIHEHHE OMHOM H3 €0 OITePaIII.

HMudpopmarmonHoe (1informative) cooOImeHre — 3To cooOIneHHe, cHaOkKaromee o0beKT-
IOITy4aTellb HEKOTOPOH HH(pOopMaIHeH i OOHOBJIEHHS IO COCTOSHHSL.

CooOmeHne-3anpoc  (interrogative) —  3T0  cooOIieHHe, 3alpallHBaroIlee  BBIJAUY
OOKYMEHT NoanucAH

SNEKTPOHHOW NOANMUCHIO Ic
Ceptudbukar: 12000002A633E3D113AD425FB50002000002A6 [HE — 3TO CGG@H.[EHIIE, JallpalliBaroIce Yy
Bnapgeneu; Hebsyxopa TaTbAHA AneKcaHapoBHa SHCTRHIL

Nencreutened: ¢ 20.08.2021 no 20.08.2022



CyImecTByeT JBa BHAA JHarpaMM B3aHMOESHCTBHS. JHArpaMMBI IOCIIEA0BATEIIBHOCTH
(sequence diagrams) H KoolepaTHBHbEIe JgHarpaMMeI (collaboration diagrams).

JHarpamMma nocJjieoBare/IbHOCTH (Ssequence diagrams)
Jlmarpamma IT0CIeJOBAaTEIIBHOCTH OTPa’kaeT ITOTOK COOBITHIH, IMPOHCXOMSIIIX B PaMKax
BapHAaHTa HCITOIb30BAHHSL.
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Pucynok 3.7 - [Ipumep guarpamMmMel IociaeoBaTelIbHOCTH

Bce JeHcTByIOIME IHMI[A IIOKA3aHBI B BEPXHEH 4YacTH JHarpaMMmbl. CTpeIkH
COOTBETCTBYIOT COOOINEHHAM, IIEpedaBacMbIM MEXKAY AeHCTBYIOIINNM IHIIOM H OOBEKTOM HIIH
Me KTy 0ObeKTaMH JJIS BEITTOITHEHH I TpeOyeMbIX (PYHKIHH.

Ha  gmarpanmme TIIOCIIEIOBATEIIBHOCTH O0BEKT m3o0paxkaercss B BHIE
IIPSIMOYTOIBHHKA, OT KOTOPOTO BHH3 IIPOBeJcHa ITYHKTHpPHAs BEPTHKAIbHAS JTHHHA. OTa
IMHMHHSA HasbIBaeTcqd mHHHeH XKH3HH (lifeline) oOwekra. OHa mpencTaBiasgeT coOoi (pparmMeHT
KH3HEHHOI'O IMHKIIAa O0BEKTa B ITPOLECCE B3aHMOIEHCTBHS.

Kaxmoe cooOIeHHe IIPEACTaBISAETCS B BHE CTPEIKH MeXIY JIMHHSMH XKH3HH IBYX
00BeKTOB. COOOINEHHU IIOABIISFOTCS B TOM IIOPSAKE, KaK OHHM IIOKa3aHel Ha CTPaHHMIIE
CBEpXY BHH3. Kaxmoe cooOOIeHHEe IIOMeYaeTCsd KaK MHHIMYM HMEHEM cooOIeHus. lIpu

SKOHATIHH EEEWH_HEHTI{I;I%EFI% A pTeEe-anTaenTy] I HeKOTOPYRO YHPaBIISIONIYIO HH(OPMAITHIO.

SNEKTPOHHOM MOANUCHIO delegation) — cooOmieHHe, KOTOpoe OOBEKT
Ceptudhiakar: 1 112000002A633E30113AD4 25FB50002000002A6 ;.gﬁmem[ﬂ yKas3bIBaeT Ha Ty K& CaMyIO0 JIHHHIO
Bnapeneu: Llebayxoea TateAHa AnekcaHapoBHa
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JInarpaMMel KOOIIepali OTOoOpaXkaroT ITOTOK COOBITHH Yepe3 KOHKPETHBIN CIIEHApPHH
BapHAHTAa HMCIIOJIb30BAHHS, VIIOPSAOYEHBI II0O BPEMEHH, a KOOIIEPAaTHBHBIE JHArPaMMEI
OONbINeE BHHMAHHS 3a0CTPSIOT Ha CBS3SAX MEXKIY OOBEKTaMH.

Ha pmmarpaMme KoomnepalmH ITpeJcTaBlIeHa BcCS Ta HH(pOpPMAIHMI, KOTOpas ecThb H Ha
JHarpaMMe IIOCIENOBATEIBHOCTH, HO KOOIIEpaTHBHAs AHAarpaMMa IIO0-APYyTOMY OITHMCBHIBAET
IIOTOK COOBITHH. I3 Hee Jlerdye IIOHATH CBS3H MeKIY OOBEKTaMH, OJHAKO, TPYAHEE YSICHHTH
IIOCIIENOBATEILHOCTh COOBITHH.

Ha xoomneparHBHOH AHarpaMMe TaK JKe, KaK H Ha JHarpaMMe IIOCIEIOBAaTEIbHOCTH,
CTpelnkKH o0003HayarT CcooOIeHHI, OOMEH KOTOPBIMH OCVINECTBISETCS B pPaMKaX JaHHOIO
BapHaHTa HCIIOIL30BAaHNS. X BpeMeHHas IIOCIEM0BATEIIbHOCTh VKA3hIBACTCS ITYTEM HYMEPALH
COOOIT[eHHI.
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PucyHok 3.8 - [IpmMep auarpaMMel KOOIIeparin

JImarpammsl KJaaccoB. O01e cBeieHIA

JlmarpaMMa KIIacCOB OIIPEJENSeT THIBI KIACCOB CHCTEMBEI H Pa3lIHYHOIO pojaa
CTaTHYECKHE CBS3H, KOTOPBIE CYIIECTBYIOT MeKAy HuMH. Ha mHarpamMmax KiacCcoB
H300pakarrcsd Takke aTpHOYTHl KIACCOB, OIEpallHH KIacCOB H OIPAHHYEHHS, KOTOpPBIE
HAKIIaJbIBAIOTCSA HA CBS3H MEXKIY KIIaCCaMH.

Jlmarpamma kmaccoB UML - »sT0 rpad, y3maMH KOTOPOrO SBIISIOTCSI SJIEMEHTHI

CTaTHYECKOH CTPYKTYPHI IpoekTa (KI1acchl, HHTep(eHCH), a AyraMH - OTHOIIUEHHS MeXKIY
y3JIaMH (aCCOLHALHH, HacleJOBaHHeE, 3aBHCHMOCTH).

Ha muarpamme KmaccoB H300pakarOTCs CIIeAYIOIIHE BIIeMeHTHI:

- ITaker (package) - HaOOp 37IeMEHTOR MOJIENH, JIOTHYECKH CBSI3aHHBIX MEJKY COOOM,

- Kimacc (class) - ormicaniie oOIIIX CBOMCTB IPYIHILI CXOJHBIX OOBEKTOB,

- UHTepdelic (interface) - aOCTpaKTHBIT KIacc, 3aJarolHii HaOOp oIepalHii, KOTOpPbIE
00BEKT ITPOH3BOIILHOIO KJlacca, CBS3aHHOIO C JaHHBIM HHTep(]eicoM, ITpeJOCTaBISIeT IPYTHM
O0BEKTAM.

Kiacc

Kmacc - sto rpymmia cymHocTel (00BeKTOB), 0ONIaJarOIMIX CXOJHBIMH CBOHCTBAMH, a
HMeHHO, JaHHBEIMH H ITOBeAcHHeM. OTAENbHEIH IIPeICTaBHTEIF HEKOTOPOrO KlacCa Ha3bIBAETCH
O0BEKTOM KJIacca HIIH IIPOCTO OOBEKTOM.

Ilog moBemeHneM oO0bekTa B UML 1moHmMarorcs roOBIE ITpaBHIIA B3aHMOJIEHCTBHS
00BEKTa C BHEIIHNM MHPOM H C JaHHBIMH CaMOIro 0ObeKTa.

NOKYMEHT MOANMMUCAH sLAC ITPAMOYI OJIBHHKA CO CIUIOIIHOH I‘pELHIH_['Eﬁ:.
INEKTPOHHOW NOAMNUCHIO CEeKI[HH:
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHOpoBHa PARIT 1 Kjlacca H pyTHe GﬁH[HE: CBOHCTBA (E
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- B HIDKHEH - CICOK OIlepalliii Kilacca, OTPaKaroIMX €ro ITOBeJcHHE (JIeHCTBHSL,
BBITIOJIHSIEMBIE KIIACCOM).

JIroGast u3 cexiHii aTpHOYTOB H OINepaIliii MOXeT He H300pakaThcs (a Takke o0e cpasy).
JlI1g OTCYTCTBYIOIIEH CEKI[MH HE HYKHO PHCOBATh Pa3lelIHNTEIbHYIO JIHHHIO H KakK-JIHOOo
yKa3bIBaTh Ha HAJIMYHE WIH OTCYTCTBHE 3IIEMEHTOB B HEH.

Ha ycMoTpeHHe KOHKPETHOH pealH3allii MOI'YT OBIThH BBEJEHBI TOIIOTHHTEIBHEIE
CEKI[HH, HaImpHMep, HeKmroueHH (Exceptions).

<<Entity>>
Card Reader <=Boundary=>
- Card Number : integer ATM Screen
+ Accept Card() : integer + Prompt() : integer |
+ Eject Card() : integer + Acceptinput(input : Integer) : integer
+ Read Card() : integer
0.1
0..1
0.1
= <Entity>>
Account
- Account Number : integer <<Boundary>>
- PIN : integer Cash Dispenser
- Balance : long - Cash Balance : long
+ Open() : integer 1 0.1 4 Provide Cash() : integer
+ Withdraw Funds{Amount : long) : integer + Provide Receipt() ; integer
- Deduct Funds(Amount : long) : integer
- Venfy Funds() : integer

PucyHok 3.9 - [Ipumep guarpaMMel KIIaccoB

CrepeoTHIIBI KJIACCOB

CTepeOTHIIBI KIIACCOB — HSTO MEXAHH3M, IIO3BOISIOINMIT Pas3delIsarh KIacChl Ha
KaTer OPHH.

B s3pike UML onpeeneHsl TpH OCHOBHBIX CTEPEOTHIIA KIIACCOB:

- Boundary (rpaHmIia);

- Enfity (cymHocTB);

- Control (yrpaBneHue).

['paHHYHBIE KJIACCHI

['panmynpiMH  KiaccaMH (boundary classes) HaspIBalOTCS TakKHe KIIACChI, KOTOPBIE
PacIloNOKeHbl Ha TPaHMIlE CHCTEMBI H BCEH OKPYXKAIOINEH cpedbl. OTO SKpaHHBIE ()OPMBI,
OTYEeThI, HHTep(eHCH ¢ amnmapaTypoH (TakoH KaK IIPHHTEPHI HIH CKaHephl) H HHTeP(peHCHI C
TPYTHMH CHCTEMAMH.

YroObl HaAHTH TI'paHHMYHBIE KIACCHI, HAA0 HCCIEAOBaTh JHArpaMMbl BapHAHTOB
HCIIONB30BaHMA. KaXaoMy B3aHMOAESHCTBHIO MEXKAY IEHCTBVIOIMM JIMIIOM H BapHAaHTOM
HCITONIb30BAHIS JOJIKEeH COOTBETCTBOBATH, IT0 KPaHHEH Mepe, OAHH I'PaHHYHEIH Ki1acc. UMeHHO
TAKOH KIIACC ITO3BONLET AeHCTBYIOIEMY JIHMIYY B3aHMOJIEHCTBOBATh C CHCTEMOH.

KiiaccbEcynHocT

Kmaccrel-cymuoctH (enfity classes) comepxkar XpaHuMmyr HHGpopMaim. OHH HMEIOT
HaHOOJBIIEE 3HAYEHHE IS IIOJIB30BAaTEIsd, H IIOTOMY B HX Ha3BaHMSIX YacTO HCIIOIB3YIOT
TEPMHHEI H3 ITIPeIMETHOH 00nMacTH. OOBMHO IS KaXKI0r0 Kilacca-CYIIHOCTH CO3MAr0T TalIHIly
B 0a3e JTaHHBIX.

OOKYMEHT NOAIMNMUCAH
SNEKTPOHHOW NOANUCLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Llebayxoea TateAHa AnekcaHapoBHa

ES) OTBCHAIKOT 3d KOOPIHHAIIHIO ,[[EﬁﬂTEI]f[
BapHdHT4  HCIIOIIB30BdAHIIA HMCCTCA OJHH
IICHOBATCIIBHOCTE COOBITHIL ATOTO BapHaHTa
Nencreutened: ¢ 20.08.2021 no EG.{}_B.EGEE aeT 3a KOOPAHHAI[HIO, HO caM He HeceT B cebe



HHKAKOH ()YHKIIHOHAJIFHOCTH, TaK KaK OCTaJIbHBIE KIIACCHI HE ITIOCBUIAKOT €MY OOJIBIIOIO
KOIHMYeCTBA COOOIEHHH. BMecTO 5STOro OH caM IIOCBIIAaeT MHOMKECTBO COOOIIEHHI.
YIIPaBIISIOINHI KIIACC IIPOCTO JEIETHPYET OTBETCTBEHHOCTD JIPYIHM KilaccaM, 110 3TOH ITPHYHHE
€r0 YaCTO HA3BIBAIOT KIIACCOM-MEHE IKEPOM.

B cucreMe Moryr OBITP H JAPYIHE VIIPABJIIION[ME KIIAcChl, OOIIMHE IS HECKOIbKHX
BapHAHTOB HCIIONb30BaHHSA. Hamprnmep, moxeT OBITH Kiacc SecurityManager (MeHemkep
0e30IaCHOCTH), OTBEYAIOIIHII 3a KOHTPOIbL COOBITHH, CBS3aHHBIX ¢ Oe3oItacHOCTHIO. Kiacc
TransactionManager (MeHeI)Xep TpaH3aKI[HIi) 3aHHMaeTcs KOOpAHHAI[HeH COOOIIeHHHH,
OTHOCSINMXCS K TpaH3akIMsaM ¢ 0Oa30H JaHHBIX. Moryr ObITE M APYIHe MeEHEIKEPBI I
pabOTEI C JAPYTHMH 3IIeMeHTaMH (DPYHKIIHOHHPOBAHHS CHCTEMBI, TaKHMH KaK pa3JelIcHHE
PECYPCORB, pacmipefiencHHass o0paboTKa JaHHBIX MM 00paboTKa OIMOOK.

[ToMHMO VYIIOMSHYTBEIX BBIIIIE CTEPEOTHIIOB MOJKHO CO3/aBaTh H CBOH COOCTBEHHEIE.

ATpHOYTBI

ATpHOYT — 5TO 53JIeMeHT HH(OPMAI[HH, CBS3aHHBIH C KiIaccoM. ATPHOYTHI XpaHST
HHKAIICYIIHPOBAHHBIE JJaHHBIE KIIacCa.

Tak xak aTpuOyTHI COAep KaTcsd BHYTPH Kilacca, OHH CKPBITEI OT JAPYIHX KIaccoB. B
CBSI3H C ATHM MOXKET ITOHAJOOHTHCS VKa3aTh, KaKHe KIIACChl HMEIOT IIPABO YMTATh H H3MEHSITh
aTpHOYTHI. 3TO CBOHCTBO Ha3bIBAeTCS BHAHNMOCTRIO aTpHOyTa (attribute visibility).

Y atpubyra MOKHO OIIPeJe/INTh YETBIPE BO3MOXKHBIX 3HAUEHHS HTOrO IIapaMeTpa:

- Public (oOmmpiit, OTKpBITEIH). OTO 3HAUYeHHe BHIHMOCTH IIpeAIIOonaraer, Yyro aTpHOYT
OVAET BHIEH BCEMH OCTAJIbHBIMH KilaccaMH. JIF0OOH KIIacc MOJKET IIPOCMOTPETh HIH H3MEHHTH
3HaueHHe arpuOyTa. B coorBercTBHH ¢ Hortanpen UML o0memMy arpuOyTy IpeaIecTBYET
3HAK « + ».

- Pnivate (3akphITBIN, CeKpeTHBIHM). COOTBETCTBYIOMIMH aTpHOYT HE BHIEH HHKAKHM
IPYTHM KIacCOM. J3aKpBITBIH arpHOyT o0O003HAYaeTCsS 3HAKOM « — » B COOTBETCTBHH C
Hotarmenn UML.

- Protected (3ammpmieHnsri). TakoH aTpHOYT JOCTYIIEH TOJIBKO CaMOMY KIacCy H ero
noromkaM. Hortarmsas UML s 3anpimeHHOro aTpHOyTa — 3TO 3HAK « # ».

- Package or Implementation (rraketHsni). [Ipemronaraer, YTo JaHHBII aTPHOYT SBIISIETCS
OOIIMM, HO TOJIBKO B IIpPeelaxX ero IaKeTa. OTOT THII BHAHMMOCTH He O003HAaYacTCsd HHKAKHM
CIIeI[HalIb HBIM 3HAaUKOM.

B o0mem cuoy4yae, arpuOyTBl  PeKOMEHAVETCS  JeNarh  3aKPBITBIMH M
3AIHINEHHBIMH. JTO ITO3BOJISIET IYUIlle KOHTPOIMPOBATh CaM aTpPHOYT M KOJI.

C ITOMOIIBIO 3aKPBITOCTH MIH 3allHIINEHHOCTH VaaeTcd H30eKaTh CHTYalHH, KOIJa
3HauYeHHEe aTpulOyra M3MEHSEeTCS BCEMH KiaccaMH CHCTEMBI. BMecTo 3TOro Jiormka
H3MeHEHHS arpuOyra OyJeT 3aKIoYeHa B TOM JKe KIacce, YTO M CaM HSTOT aTpHOyT.
3ajaBacMbIe TTapaMeTpbl BHANMOCTH TIOBJIHSIOT HAa FeHEPHPYEeMBIN KOJI.

Onepanun

OrmepalliH Pealn3yIOT CBS3aHHOE C KIaccoM IOBeAeHHe. Orepallis BKIFOYAET TPH
YaCcTH — HMS, ITapaMeTphl M THII BO3BPAI[acMOr0 3HAUYEHHS.

[JTapaMeTpel — 5TO apryMeHThl, IIONIyYaeMble OIepallHell «Ha BXOJAe». THII
BO3BpAIlAeMOr0 3HAYEHHS OTHOCHTCS K Pe3yIIbTaTy JAeHCTBHS OIePaLlHH.

Ha pgmarpamMe KiIaccOB MOJKHO ITOKa3bIBaTh KaK HMMEHA OIEpal[Hi, TaK H HMEHa
Olepalfiii BMEeCTe€ C¢ HX IIapaMeTpaMH H THIIOM BO3BpalllacMOro 3HauyeHHsSI. UYTOOmI
YMEHBIIHTE 3arpPyKeHHOCTh AHAarpaMMEBl, ITONE3HO OBIBAaeT Ha HEKOTOPBIX H3 HHUX ITOKA3bIBATh
TOJILKO HMEHA OIePalfiil, a Ha IPYTHX HX IMOJIHYIO CHTHATYPY.

B s3pike UML ornepaiiii HMeIOT CIEIVIOIYHO HOTAI[HIO:

AOKYMEHT MOANUCAH AHHBIX apryMeHTa, AapryMeHT2.THII JaHHBIX
ANEKTPOHHOW NOANUCHIO P P a

Ceptudpukar:  12000002A633E3D113AD425FB50002000002A6 _
Bnapeneu:  leBayxopa TateAHa AnekcaHapoBHa X THIIA OIICPaITHH.
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- OrniepalHH yIpaBIeHHT,

- Onepaiii JOCTYIIA;
- BcrmoMorarenbHbIe OIepaliH.

Onepanun peatH3anun

Onepanui  peanmmzalpi  (1implementor operations) peanH3ylOT HEKOTOpEIe OH3HEC-
¢yHkIpm. Takwe ornepalHH MOKHO HaHTH, HCCIeAysS JHarpaMMbI B3aHMOJICHCTBHSL
JlmarpaMMBI  5TOTO THIIA (POKYCHPYIOTCS Ha OH3Hec-pYHKINSIX, H KakKJoe COOOIIeHHe
JHarpaMMbI, CKOpee BCero, MOKHO COOTHECTH C OIepaliHeil pea3aliii.

Kaxmasg omepanmsa pealHzallHH  JOIDKHA OBITh  JIETKO  MpOCIIeKHBaeMa 0
COOTBETCTBYIOIIETO TpeOOBaHHI. OTO JOCTHITAETCS Ha Pa3IHYHBIX 53Tarax MOJEeIHpPOBaHHS.
Omnepaliid BRIBOAHUTCS H3 COOOINEHHS Ha JHarpaMMe B3aHMOIEHCTBHS, COOOINEHHS HCXOIST
H3 TOAPOOHOTO OITHCAHHS ITOTOKAa COOBITHI, KOTOPBI CcO37aeTcd Ha OCHOBE BapHaHTa
HCITOJIb30BAHHS, a ITOCIeJHHI — Ha OCHOBe TpeOoBaHMil. BO3MOXHOCTH ITPOCIEAHTH BCIO 3TY
I[ETIOYKY IIO3BOIISET TapaHTHPOBaTh, YTO Kakgoe TpeOoBaHHe OYyAeT pealH30BaHO B KOJE,
a KaXKIbIH (pparMeHT KoJa pealH3yeT Kakoe-TO TpeGOBaHHE.

Onepanuu ynpagpJieHAA

Onepanmii ~ yIpaBIeHHT (manager operations)  YIpaBRISEOT — CO3JaHHEM  H
VHHUTOKEHHeM OOBEKTOB. B 5Ty KaTeropHro IIONMAJAalOT KOHCTPYKTOPBI H JeCTPYKTOPEI
KJIACCOB.

Onepanun gocryna

ATpHOYTEI OOBIYHO OBIBAIOT 3aKPBITBIMH IIH 3all[HINEHHBIMI. 1eM He MEHee, ApPYIHe
KITaCChl MHOIAA JOJLKHBEI IIPOCMATPHBATEL IWIH H3MEHSITHh MX 3HAueHHSI. J[JIS 3TOro CYIIECTBYIOT
olepanii  gocryia (access operations). Takoi ITOAXOJ JaeT BO3MOMKHOCTH Oe30ITacHO
HHKAIICYIIMPOBATh aTpHOYTEI BHYTPH Kiacca, 3all[UTHBR HX OT JIPYIHX KIAacCOB, HO BCE JXKe
IIO3BOJISIET OCYIIECTBHTh K HHM KOHTPOJHPYEMBIM AOCTYIL. CosgaHue oreparpi Get m Set
(ITOITyYeHH S 1 H3MEHEHHMS 3HAaUeHNS) LI KaKJI0ro aTpHOyTa Kiacca SBIISIETCS CTaHIapTOM.

BcnomMorarebHbIE onepannu

BcrmomoratensHeiMH  (helper operations) HaspIBaroTcd TakHe OIepaliH  Kiacca,
KOTOpPEIE HEOOXOAMMBI €MY IJIS BREITIOIHEHHS €r0 OTBETCTBEHHOCTEH, HO O KOTOPBIX JIpPYIrHe
KIIacChl HE JJOJDKHBI HHYEro 3HaTh. OTO 3aKPhITHIE M 3all[HII[€HHBIE OIEpaliH KiIacca.

YroOBI HAEHTH(HIHPOBATh OIEPALHH, BEIITOIHHTE CIIEAYIOIHE JTEHCTBILT.

HM3yunre muarpaMMbl IIOCTIeQOBATEILHOCTH H KOOIIEpaTHBHBIE JHAarpaMMBI. bBombInas
JacTh COOOMIEHHH Ha STHX JHarpamMMax SIBJISeTCS OIlepallHsMH pealH3aliii. PedeKkcHBHEBIE
cooO1eHHs OYAYT BCIIOMOTATEIbHBIMH OITe DAL SIMH.

PaccmoTpure  yhopapisoinqpe — omnepanpd. MoxeT — norpeboBarecs  100aBHTH
KOHCTPYKTOPEI M IECTPYKTOPEI.

PaccMoTpure omepaiin  goctyma. Jnd KaxAoro arpudyra Kiacca, ¢ KOTOPBIM
OOJKHBEI OyayT paboTaTh APYIHe KIAcChl, HAAO co3AaTh ornepanuH Get n Set.

Ceasun

CBs3pb  IIPEACTABISET COOOH CEMAHTHUYECKYIO B3aHMOCBSI3p MEXKAY Kiraccam. OHa
JAacT KIacCcy BO3MOKHOCTH Yy3HaBaTh 00 arpHOyTaxX, OIEpalfiIxX H CBA3SIX APYIOro Kiacca.
HMHeIMI cmoBaM#, 4YTOOBI OAMH KiIacC MOI IIOCIaTh COOOINeHHe APYTOMY Ha JHarpaMMe
TIOCIIEOBATEIbHOCTH IIH KOOIIEPAaTHBHOH IHarpaMme, MeEKIY HHMH JOIDKHA CVYIIECTBOBATH
CBSI3b.

CVINECTBYIOT UYETBHIPpE THIIA CBS3€H, KOTOpPble MOI'YT OBITH YCTAHOBIEHBI MEXKIY

KTTACCAMU ACCOTTHATIUN  RARUCUMOCTU _arneTartri] 1 0000I[eHH.
ANOKYMEHT NOAnnUCcAH
SNEKTPOHHOW NOANMUCHIO
Ceptucbukat:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: LLle63yxoBa TaTbAHa AnekcaHOpoBHa [1eCka’i CBA3h MEAY KIaCtaMi. Hx PHCYIOT Ha

1H.
Nencreutened: ¢ 20.08.2021 no 20.08.2022
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PucyHok 3.10 - CBS3b acCOIHAaIHI

Accorpiaigpii = Moryr  OBITH  JIBYHAITPABIIEHHBIMH, KakKk B IIPHMEpe,  HIH
OIHOHaIpaBiIeHHBIMH. Ha s3pike UML aByHaIpaBiIeHHbIE acCOLHAIMH PHCYIOT B BHJIE IIPOCTOH
TIMHHH 0e3 CTPENOK HIIH CO CTPelIKaMH ¢ 00eHX ee cTOPOH. Ha ofHOHAIIpaBiIeHHOH acCOI[HAaIlHH
M300pakaroT TOIBKO OIHY CTPEJIKY, ITIOKA3BIBAIOIIVIO €€ HallPaBIICHIE.

HampagieHnue ACCOILHALIH MO2KHO OITPEHETIHTH, H3yyas IHarpaMMeI
IOCIIEIOBATEIIbHOCTH H KOOIEpPaTHBHBIE AHAarpaMMel. Eciam Bce COOOHIEHHS HA HHX
OTTIPABILIIOTCS TOJIBKO OJHHM KIIacCOM H IPHHHMAIOTCS TOIBKO APYIHM KIacCOM, HO He
HA00O0pOT, MEXIY STHMH KiIacCaMH HMeeT MeCTO OZHOHAIIpaBJIEHHAS CBS3b. Ecmi Xors Ob
OMHO COOOIIEHIE OTIPaBIsIeTCcI B OOpaTHYIO CTOPOHY, accCOI[HaIMsd JIODKHa OFITh
IBYHAIIPaBIEHHOH.

Accomaniii ~ MOryT  OBITh  pe(IIeKCHBHBIMH. PedrekcHBHass ~ accoOI[HAI[HS
IPEAIIONIaracT, 4YT0 OAHH SK3eMIULIP Kilacca B3aMMOJECHCIBYET C JIPYTHMH SK3EMIUISIPAMH
3TOTO XKe Kiracca.

3aBHCHMOCTH

Ces3H 3aBHCHMOCTH (dependency) Takke OTpakalOT CBSI3h MeXAY KIIacCaMH, HO OHH
BCErjJa OJHOHAIIPaBIeHbl H IIOKA3BIBAKOT, YTO OJHMH KJIIacC 3aBHCHT OT OIIpPedclIeHHHH,
CHelIaHHBIX B JApyroM. Hamprmep, kimacc A HCIonb3yeT MeTojbl Kiacca B. Torma mpu
M3MEHEHNH KITacca B HEOOXOAHMO IIPOU3BECTH COOTBETCTBYIOIIME H3MEHEHH S B KJ1acce A.

3aBHCHMOCTE H300pakacTCsS IIYHKTHPHON JIMHHEH, IIPOBEACHHOH MEXAY IBYMS
AIIeMEHTAMH JIHATPAMMBI, H CUHTAETCS, UTO BIEMEHT, TIPHBI3aHHBIH K KOHI[Y CTPEIKH, 3aBHCHT
OT 3JIEMEHTA, MPHUBI3AHHOIO K HAYAITy 3TOH CTPEJIKH.

NewClass NewClassZ

PucyHok 3.11 - CBSI3b 3aBHCHMOCTD

[Tpu reHepaliy Kojia A1 3THX KIIacCOB K HUM He OyAYT J0OaBISATHCSI HOBBIE aTPHOYTEHL
OpmHako, OyIOyT CcO3MaHBl CIefH(pHYecKHe IS SA3bIKa OIepaToOphl, HeOOXOMHMbBIE IS
IO e PKKH CBSI3H.

Arperanmun

Arperamnn (aggregations) IIpeJCTaBILIFOT cOOOH Oojlee TeCHYH (POPMY acCOI[HALTHH.
Arperampsa — 5TO CBI3b MeJKIY IIENIBIM M €ro 4YacThro. Harmpumep, y Bac MOXKeT OBITH KIIacc
ABTOMOOWIb, a TakXke Kiacchl JIBuraresib, [IOKpROIKH M KIacChl IS OPYTHX 4YacTeH
aBTOMOOIWIS. B pesymprate 00BeKT Kiiacca ABTOMOOWIB OYIET COCTOSATh M3 OOBEKTa Kilacca
JIBUraremns, 4YeThIpex O0ObeKTOB IIOKpBIIEK M T. A, Arperalnyy BH3VaIH3HPYIOT B BHIE
TMHHH ¢ POMOHMKOM VY KJIacca, SBIISIO[ETOCS I[ETIBIM:

. \Alhnle Part
NOKYMEHT NMOAMUCAH
SNEKTPOHHOW MOAMNUCHIO
CepTudukat: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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B pmomnonHeHne K mpocron arperauuy UML BBomiT Oonee CHIIBHYIO PasHOBHIHOCTH
arperaifii, Ha3blBAEMYIO KOMITO3HI[HEH. (COITTaCHO KOMIIO3ZHIIMH, OOBEKT-4acTh MOXKET
IIPHHAJIE)KATh TOJIBKO E€IHHCTBEHHOMY I[EJIOMY, H, KPOME TOro, KakK ITPaBHIIO, »KH3HEHHBIN
IMKII YacTell COBIIAQMAET C I[HKJIOM IIEJIOrO. OHHM JKHBYT H YMHPAwT BMecTe ¢ HHM. JIroGoe
yIaJIEHHE I[EJIOT0 PACIIPOCTPAHSIETCS HA €T0 YaCTH.

Takoe KacKagHOe VIaJleHHe HEpeJKO pacCcMaTpHBaeTCI KaK 4YacTh OIpeIeiIeHHS
arperarfpi, OqJHAKO OHO BCEerJa IIOApa3yMEBAETCS B TOM CIIy4Yae, KOIla MHOXKECTBEHHOCTh POJIH
cocraBisgeT 1..1; HampuMep, ecr HeoOXOAHMMO yAanuThk KimeHTa, TO 5TO yAaleHHe JOKHO
pPacIIpOCTPaHHTLCSI H Ha 3aKasbl (H, B CBOIO ouepe/lb, Ha CTPOKH 3aKa3a).

Ooo0menns (HacienoBanue)

O0o06mieHHe (HaclIeJOBaHHeE) - 3TO OTHOIIEHHE THITa 00Ilee-4YacTHOe MeKIY SIeMeHTaMH
MoJler. C ToMoInpro oboOmeHmii (generalization) ITOKa3BIBAaIOT CBSI3H HACIIEJOBAHHS MeXIYy
IBYMS KIIacCaMH.
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PucyHok 3.13 - IIpuMep CBSI3H HaclneqOBaHHE

BONBIIMHCTBO 00 BEKTHO- OPHEHTHPOBAHHEIX SI3BIKOB HETIOCPEACTBEHHO
TOJIAEPKHBAIOT KOHIIEIIHIO HacleaoBaHMsI. OHa IT03BOJIIET OJHOMY KIIACCy HACIEIOBaTh
BCE aTPHOVYTHI, OIEpalfi H CBSI3H Apyroro. HacnemoeaHHe ITAKETOB O3HAYAET, UTO B ITaKeTe-
HACJIeJJHHKE BCE CYINHOCTH IaKeTa-Ipeaka OyayT BHIHBI I10JI CBOUMH COOCTBEHHBIMH HMeHaMH
(T.e. IIpOCTpaHCTBa MMeH OObeAHHSIOTCS). HacnemoBaHHe ITOKa3bIBAaeTCS CIDIOMIHOH JHHHEH,
HIYIOEH OT KJIacca-IIOTOMKA K Kiaccy-peaKy (B TepmuHoiIorud OOII - oT IToToMKa K IIPEIKY,
OT ChIHA K OTIY, HJIH OT IIOJKJIAacca K cyIllepkiaccy). Co CTOpOHHBI Oollee OOMIEro »IIeMEHTa
PHCYETCS OONIBIIOH ITOIBI TPEYTOINBHIK.

[ToMimMO HacnegyeMBIX, KaXXIBbIH IIOAKIIACC HMEET CBOH COOCTBEHHBIE YHHKAIIbHEIE
aTpUOYTHI, OIEPaIH U CBS3H.

MHoO:KeCTBEHHOCT b

MHoxecTBeHHOCTh (multiplicity) mokaspBaeT, CKOJIBKO 3K3eMIUISPOB OJHOIO Kjacca
B3aHMOJICHCTBYIOT C IIOMOMIBIO ATOH CBSA3H C OJHHM 5SK3eMIIIIPOM JPYyroro Kiacca B

OOKYMEHT NMogrnncAH

3NEKTPOHHOW MOANMMUCHIO
CepTudbukar:  12000002A633E3D113AD425FB50002000002A6 PEIHCTPalini - Kypeob B yHHBEPCHICTE MOAKHO

Bnapened: LHebayxoea TatbaHa AnexcauapoeHa (GT}’,I[EHT). ME)K,I[}J’ HHMH YCTAHOBJICHA CBA3b. Y

JB — KVYPCBIL. BGHPGCLI: Ha I{DTﬂpHﬁ JTOJIZKCH
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OTBETHUTH ITapaMeTP MHOKECTBEHHOCTH. «CKOIBKO KYPCOB CIVJAEHT MOKET IIOCEINATh B
TAHHBIN MOMeHT? CKOJIBKO CTYIEHTOB MOJKET 3a Pa3 IIOCEIATh OJHH Kypc?»

Tak Kak MHOKECTBEHHOCTh JaeT OTBeT Ha o00a 5TH BOIpoca, €€ HHIHKATOPHI
YCTAHABJINBAIOTCS Ha OOOMX KOHI[AX JIMHHHM CBSA3H. B IIpHMepe perucrpaiii KypCOB MBI
PELIMIIM, YTO OMHH CTYAEHT MOXKET IIOCEIATh OT HYJIS JO YETBIPEX KYPCOB, a OIHH KYpC
MOI'YT ciymarbk oT 0 mo 20 CTYIEHTOB.

B s3pike . UML  1ipHHSTEHL OIIPeHelIeHHbIe  HOTAalMH O  00O3HaYeHHS
MHOKeCTBEHHOCTH.

Tabmma 3.1 - Odo3HaYeHHI MHOKeCTBEHHOCTH cBI3eH B UML

MuokecTBeHHOC T | Suaue e
0.* Honb wim Oossme
l..” | OJHH HIH DOJIBILLE
0.1 | Houb v oun
l..1 (cokpamcinag 3auuce: 1) | Pogito o1

N MmeHa cBszel

CBSI3H MOKHO YTOUHHTH C ITOMOIIBIO HMEH CBSI3eH HIIH POJIEBBIX HMeH. MIMSI CBSI3H — 3TO
OOBIYHO TJIaroJI HIIH TJIarojibHas (ppa3a, OIHCHIBAIOMIAS, 3a4YeM OHa HyxHa. HampHmep, MexIy
K1accoM Person (4ermoBek) H KinaccoM Company (KOMITaHHS) MOJKET CYIIECTBOBATH aCCOIIHAI[HSL.
MoxHO 3aJaTh B CBS3H C 3THM BOIIPOC, SBIDIETCS JIH OOBEKT Kiacca Person KIHEeHTOM
KOMITAaHHH, €€ COTPYAHHKOM HIH BlIajelnblleM? UTOOBI OMpeAelHTh 3TO, aCCOI[HAI[HIO MOXKHO
Ha3BaTh «employs» (HaHHMaeT):

Employs
Company Person

PucyHok 3.14 - [Ipumep HMeH cBS3eH

PoJmn

PoreBble MMEHaA IPHMEHSIOT B CBS3SX ACCOI[HAIIMH MM arperalfii BMeCTO HMEH IS
OIIMCAHNS TOrO, 3aUYeM STH CBS3H HYKHBI. Bo3Bpamnasice K IpHUMepPY ¢ KiaccamMH Person
Company, MOXHO CKa3aTh, YTO KiIacc Person HIpaeT poib COTPYAHHKA Kiacca Company.
PoneBrle MMeHa — 3TO OOBIYHO HMMEHA CYINECTBHTEIILHBIE HIIH OCHOBaHHBIE Ha HHX (ppasbl,
HX ITOKA3bIBAIOT Ha JHArpaMMe PpSIOM ¢ KIAacCOM, HIPAIOI[HM COOTBETCTBYIOIIYIO POIIb.
Kak rmpaBHII0, MONIB3YVIOTCS HIIM POIEBBIM HMEHEM, IIH HMEHEeM CBS3H, HO He 00OHMMH Cpasy.
Kak u MMeHa CBsI3eH, POIEBBIEe MMeHA He 00S3aTelIbHBI, X Jal0T, TOINBKO €CIIH IIejlb CBSI3H HE
oueBHIHA. [IprMep ponei IIPHBOIUTCS HITKE:

+Employer +Employee

Company | Person

NOKYMEHT MOANUCAH IMeD polleil cBsI3ei

SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FBS0002000002A6

Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
[ - 5TO BMCCTHIIHIIIE OJII HCKOTOPOIO Haﬁc:pa
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Package

PucyHok 3.16 - O603HaueHHe mmaketa 8 UML

B UML Her Kakux-nmu0oO OorpaHHYeHHH Ha IIPaBHIIA, 110 KOTOPBEIM pa3padOTYHKH MOT'YT
IUTH JOJIKHBI TPYIIIMPOBATh KIACCHI B ITakKeThl. HO eCcTh HEKOTOpPBIE CTAaHAAPTHERIE CIIy4YaH, KOrja
TaKkasd TPYIOIHMPOBKA VYMECTHA, HAIIPUMEP, TECHO B3aHMMOJIESHCTBVIOINHE KIIACCHI, IWIH Oollee
OOIIMI cIry4yai - pa3OHeHHE CHCTEMBI Ha ITOACHCTEMEI.

[TakeT (pHBHUECKH COJEPKHUT CYIITHOCTH, OIpeJelIeHHbIe B HeM (TOBOPST, YTO "CYIITHOCTH
IMpHHAJJIe’KaT IakeTy"). OTO O3HavaeT, 4YTO eclIH OyJeT VYHHYTOXeH IIaKeT, TO OyIyT
VHHYTOKEHO H BCE €TI0 COAEPKHMOE.

CVIIECTBYET HECKOIILKO HanbolIee pacIpoCTPaHEHHBIX ITOX0M0B K TI'PYINIHPOBKE.

BoO-IepBEIX, MOXHO TI'PYIOIMPOBATh HX ITO CIEPEOTHITY. B TakOM ciIyyae ITOIy4YaeTCs
OIMH TIAKeT C KIaCCaMH-CYII[HOCTSMHM, OJHH C TpaHHYHBIMH KiaccaMH, OJHH C
VIIPABILIOIINMH KilaccaMHd H T.J. OTOT TIOAXOA MOXKeT OBITh TIIONE3eH C TOYKH 3PEHHS
pasMEIEHHS TOTOBOH CHCTEMBI, IIOCKOIBKY BCE HaXOMSINHMECSd HA KIHEHTCKHX MaIllMHax
IIOr PaHHYHBIE KJIACCHI YK€ OKA3hIBAIOTCS B OJHOM ITAKETE.

Jlpyroii momxon 3aKIYacTcs B OOBEAHHEHHH KIIACCOB IO HX (DYHKI[HOHAIbLHOCTH.
Hammpumep, B Imakere Security (0e30ITacCHOCTB) COJAEepsKaTrcsad BCe KIIAcChl, OTBEYAIONHE 3a
0e30ITaCHOCTh IIPHIIOKEHHS. B TakoM cilydyae ApyrHe ITaKeThl MOIYT HasbeBaThcs Employee
Maintenance (PaGora ¢ corpyanmkami), Reporting (IlogroroBka orderoB) u Error Handling
(Obpaborka omHOO0K). IIpeHMyImecTBO 5TOr0 MOAXOJa 3aKIH0YaeTcs B BO3MOKHOCTH
TIOBTOPHOI'O HCIIOIb30BaHI.

MexaHH3M ITaKeTOB IIPHMEHHM K TIOOBIM 3IIeMeHTaM MOJIENH, a HE TOJBKO K KiIaccaM.
Ecmm 119 TIpynmImpoBKH KIACCOB HE HCIIOJB30BaTh HEKOTOPBIE 5SBPHCTHKH, TO OHa
CTAHOBHTCS IIPOM3BOIBPHONH. OJHA M3 HHUX, KOTOpas B OCHOBHOM HCIIONB3yeTca B UML, — 310
3aBHCHMOCTE. 3aBHCHMOCTh MEXAY OBYMS IIaKETaMM CYINECTBYET B TOM CJIy4dae, €CIH
MeXKIy JTIOOBIMH JBYMS KilacCaMH B ITaKeTaX CYIIeCTBYeT ro0as 3aBHCHMOCTE.

Taxmm oOpazoM, JHarpaMma ITAKeTOB IIPEACTABIIET COOOH JHarpaMMy, COAEPIKallyIO
[TAKETHl KJIACCOB M 3aBHCHMOCTH MEXIY HHMH. CTpOro roBoOps, ITAKETHI M 3aBHCHMOCTH
SBILIFOTCSL BIIEMEHTaMH JHarpaMMbl KJIAacCOB, TO €CTh JHarpaMMa ITaKeTOB — 53TO (opma
IHarpaMMbl KI1aCCOB.

) Entilies
Boundaries
7l
r.-"
Sy ,'r:
hY 4
M‘-"'n. rr
H‘\ 7
™ /
Control
ONOKYMEHT MNOONWUCAH
SNEKTPOHHOW NOAMWUCHLIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6 P AHarpaMMBbl 11AKETOB
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



3aBHCHMOCTE MEXKIY ABYMS 3JIEMEHTAMH HMEET MECTO B TOM ClIy4dae, €CIIH H3MEHEHHS B
OIPENEIEHHH OJHOI0 3IEMEHTa MOIYT IIOBJIeYh 3a COOOH HM3MeHEHHI B ApyroMm. UYto
KacaeTCs KIIaCCOB, TO IPHYHHEBI IIS 3aBHCHMOCTEH MOT'YT OBITh CAMBIMH Pa3HBIMH:

- OJIHH KJIaCcC ITOCBIIAeT COOOIIEHHE APYTOMY,

- OJHH KJIacC BKIIOYAeT YacTh JAHHBIX JAPYIOro Kiacca, OJHH KIacC HCIIOIb3YET APYIOH
B Ka4YeCTBE ITapaMeTpa OIIEPaIHH.

Ecmm kmacc MeHsSeT cBOH HHTepdelic, TO Mo0oe cooOlIeHHe, KOTOpOe OH ITOCBINAET,
MOJKET YVTPAaTHThL CBOIO CHITY.

[JakeTHl He Mar0T OTBETA Ha BOIIPOC, KaKMM 00pa3oM MOKHO YVMEHBIIHTH KOIHYECTBO
3aBHCHMOCTEH B BalllEH CHCTEME, OJHAKO OHH ITOMOTarOT BBIAESIIHTE 3TH 3aBHCHMOCTH, a ITOCIIE
TOrO, KaK OHH BCE OKa)XyTCS Ha BHIY, OCTaeTCSd TOIBKO ITopadoTaThk HaJ CHIJKEHHEM HX
KOITHYeCTBa. J[HarpaMMbl IIaKETOB MOKHO CUHTATh OCHOBHBIM CPEJCTBOM VIIPABIIEHHS
OOIIEH CTPYKTYPOH CHCTEMBI.

[JakeThl SBISIFOTCS KH3HEHHO HeOOXOAMMBIM CPEACTBOM IS OOJBIIMX ITPOEKTOB.
X crmemyer HCIIONB30BaThP B TEX CIIy4Yasx, KOrja JQHarpaMma KIIacCOB, OXBaTHIBAIOINAS
BCIO CHCTEMY B I[eJIOM H pa3MeIlleHHas Ha eJHHCTBEHHOM JHCTe OymMarum ¢opmata A4,
CTAHOBHTCS HEUHTaeMO.

JlHarpaMmbI COCT OSTHHII

JlnarpaMMBl COCTOSIHMH OIIPEAEISIOT BCE BO3MOJKHBIE COCTOSHHS, B KOTOPBIX MOJKET
HaXOJHUTHCS KOHKPETHBIN OOBEKT, a TaKKE ITPOLIECC CMEHBI COCTOSHII OOBEKTAa B Pe3yiIbTaTe
HACTYIUIEHHS HEKOTOPBIX COOBITHI.

CymiecTByeT MHOro (OopM JHarpaMM COCTOSHHI, He3HAYHTEJIbHO OTIIHYAFOITHXCS
IPYyr OT Apyra CEMAaHTHKOH.

Ha gmarpamme HMEIOTCS JIBa CIIEIHAIBHBIX COCTOSHHS — HadalnbHoe (start) H kKoHeuHoe
(stop). HayvampHOe COCTOSIHHE BBIJEICHO YEPHOH TOYKOH, OHO COOTBETCTBYET COCTOSHHIO
00BeKTa, KOrga OH TOIBKO 4TO ORI co3faH. KOHEUHOe cOCTOSHHE OO0O03HAYaeTCs 4YepPHOH
TOUKOH B OelIoM KpPYXKKE, OHO COOTBETCTBYET COCTOSHHIO OOBEKTa HEIIOCPEACTBEHHO
Iepe]l ero YHHUYTOXeHHeM. Ha auarpamMme COCTOSHHH MOXKET OBITh OJHO H TOJIBKO OIHO
HAYaJIkHOE COCTOsSHHE. B TO XKe BpeMda, MOXeT OBITh CTOIBKO KOHEYHBIX COCTOSHHIL,
CKOJIPKO BaM HVKHO, HIIM HMX MOXKeT He OBITh B00OINe. Korma oOBEKT HaXOAHTICS B KaKOM-
TO KOHKPETHOM COCTOSHHHM, MOIYT BBIIIOIMHATHECS Pa3IHYHBIE IIpollecCchl. IIpolreccer,
IIPOHCXOAMIIHE, Korjga OOBEKT HAXOAHUTCSA B OIPEAEIIEHHOM COCTOSHHH, HAa3BIBAIOTCS
TeHCTBHAMH (actions).

C COCTOSHHEM MOJHO CBSBBIBATh JaHHBIE ISITH THIIOB. JesSTelIbHOCTh, BXOIHOE
JNENCTBHE, BBIXOJHOE ACHCIBHE, COOBITHE H HCTOPHS COCTOSHHSIL

JeATeJILHOCT b

JlesTempHOCTBIO (activity) HaszbIBaeTCS IIOBeJleHHe, pealn3yeMoe OObeKTOM, ITOKa OH
HaXOJHTCSI B JaHHOM COCTOSHHH. JIeSTeIbHOCTH — 5TO IIpepblBaeMoe IoBefieHHe. OHO
MO’KET BBINIONHATBCS JO CBOErO 3aBepIeHHS, II0Ka OOBEKT HaxXOAHICSI B JaHHOM
COCTOSHHH, IIH MOXKeT OBITh IIPpepBaHO IlepexoJoM oOBeKTa B JAPYrOe COCTOSHHE.
JlesTembHOCTh HM300pakaroT BHYTPH CaMOI'O COCTOSHHS, eH JOIKHO IpeaIIecTBOBaTh CIOBO do
(lenaTh) H JBOETOYHE.

BxoaHoe nelicTBHE

BxoaueiM gericTBHeEM (entry action) HazpIBaeTcsd ITOBEJEHHE, KOTOPOE BBIIOIHIETCS,
Korjga OOBEKT IEPEXOAHT B JAaHHOE COCTOSHHE. JIaHHOE AEHCTBHE OCYILECTBIIIETCS HE IIOCTIE
TOI'0, KaK OOBEKT IIePelllell B 3TO COCTOSHHE, a, CKOpee, KaK YacTh ATOro Ilepexofa. B ormiue

T T T FOANVAGAH motinTRua nacoMATPUBAETCS KaK HEINpepbhlBaeMoe. BXomHoe

SNEKTPOHHOW NMoanuceio HHA, EMY IPCAIICCTBYET CIIOBO entry (E}{D,I[) H
Ceptudbmkat: 1+ 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa
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BbIXoaqHoe JelcTBHE

BrixogHoe aelicTBHe (exit action) mogoOHO BXOogHOMY. OHAKO, OHO OCYIIECTBIISIETCS
KaK COCTaBHAsS 4YacTh IIPOIECCa BBIXOAA H3 MJAHHOIO COCTOSHHS. OHO SBIISETCS YacCThIO
IIpolecca TaKoro Iepexoga. Kak u BXOgHOe, BBIXOAHOE AEHCTBHE SBJISETCS HEIIPEPHIBAEMBIM.

BrIxogHOEe JeHcTBHE H300pakarOT BHYTPH COCTOSIHHS, €My IIPEeJIIecTBYeT CIOBO exit
(BBIXOJX) H IBOSTOYHE.

[IoBesmeHHe O0BeKTa BO BPeMS IESATEIIBHOCTH, IIPH BXOJIHBIX M BHEIXOAHBIX IEHCTBHSX
MOXKeT BKIIIOYATh OTIIPABKY COOBITHSA JIpyroMy OOBEKTY. B 5TOM ciIydae OITHCAHHIO
IeSTEIbHOCTH, BXOMHOIO AEHCTBHS WJIH BBIXOAHOIO AEHCTBHS ITPEAINECTBYET 3HAK « ™ ».

COOTBETCTBYIOIAS CTPOKA Ha JHArpaMMe BBITJLIAHT KaK

Do: “lems.CobpiTHE ( APryMeHTHI)

3neck Llemp — 5TO0 00BEKT, IOny4yaromil CcoOOBITHE, COOBITHE — 3TO IIOCHIJIAEMOE
cooOIIeHHe, a APIrYMEHTHI SBJISIOTCS ITapaMeTPaMH ITOCHIIAEMOT0 COOOIIEHH S

JlesITEIbHOCTh MOJKET TaKKE BBINOJHATHCS B Pe3ViIbTaTe IIONYUYEeHHS OOBEKTOM
HEKOTOPOro cOOBITHA. [IpH ITONMyYeHHMH HEKOTOPOrO COOBITHS BBIITOIHSETCS OIPEACIICHHAS
NesITelTbHOCTD.

[Tepexomom (Transition) HasbIBaeTcS IepeMellleHHe H3 OJHOIO COCTOSHHS B JIPYTOE.
COBOKYITHOCTh IIEPEXOAOB JHArpaMMBI ITOKa3bIBaeT, KaK OOBEKT MOXKET IIepeMeEIlaThCs
MeEXKAY CBOMMM COCTOSHHSMH. Ha auarpaMme Bce IepeXoAbl H300pakaroT B BHIE CTPEIIKI,
HAaYHHAIOLIEHNCS Ha IIEPBOHAYAIBHOM COCTOSHHH H 3aKaHYHBAIOILEHC S IIOCIIEYEOLIIM.

[Tepexombl MOTYT OBITH pedpiieKCHBHBIMH. OOBeKT MOJKET ITepPeHTH B TO K& COCTOSHHE, B
KOTOPOM OH B HACTOSIIHII MOMEHT HaXOAHTCS. PedieKCHBHBIE ITepexobl H300pakaloT B BHJIE
CTPEIKH, HAUHHAIOIIEHC S H 3aBePIIAONIEHCS Ha OJHOM H TOM K& COCTOSHIH.

Y nmnepexola CYHIECTBYET HECKOIBKO cHenHdukaipii. OHH BKIIOYAIOT COOBITHSL,
apryMEHTBI, OrpakKIarollHe YCIOBHS, ACHCTBHS H ITOCBIIIacMbIe COOBITHSL

CoObITHA

CoOpITHe (event) — BTO TO, YTO BBI3BIBAET IIepPeXOl H3 OJHOI'O COCTOSHHSI B JPYTOE.
CoOBITHE pa3MeNaloT Ha JHarpaMMe BJIOJIb JTHHHH IepeXoa.

Ha gmarpamme a1 oroOpakeHHS COOBITHS MOJKHO HCIIONIB30BaTh KaK MM OIEpalliH,
TaK H OOBIYHYIO (ppasy.

B OnbIIMHCTBO MepeXoA0B JOIKHEI HMeTh COOBITHS, TaK KaK HMeHHO OHH, ITpeXkJe BCETO,
3aCTaBIISIIOT TIePeX0/i OCYIIECTBHThCS. TeM He MeHee, OBIBAIOT H aBTOMATHUYECKHE ITePeXObl, He
HMEeIOIHe cOOBITHI. [IpH 3TOM O0BEKT caM IepeMeNlaeTCs H3 OJHOI0 COCTOSHHSI B JPYIOE€ CO
CKOPOCTBIO, ITO3BOIISIONIEN OCYIIECTBHTHCS BXOAHBIM JEHCTBHSAM, JESITEIbHOCTH H BBIXOIHBIM
IIEHCTBH SIM.

Orpaxaaronige ycJI0BHSA

Orpaxparomnpe ycrmoBHS (guard condifions) oInpefeistroT, Korja IlepexXxol MOKeT, a
KOrJja He MOJKET OCYHIECTBHTHLCSI. B IIPOTHBHOM ciIyyae IepeXoj He OCYIIECTBHTCSL.

OrpakKarolHe YCIOBHSI H300pakaloT Ha JHarpaMMe BAOIb IJIHMHHH IepeXoja IOCIHE
HMEHH COOBITHSL, 3aKIF04Yas HX B KBaJpaTHbIE CKOOKH.

OrpakKgalollie VCIOBHS 3aJaBaTh HeoOg3aTeabHO. OJHAKO eCIIH  CYIIECTBYET
HECKOIIBPKO aBTOMATHYECKHX IIepPeXOJOB H3 COCTOSHHS, HEOOXOAHMMO OIpe[elTh IS HHX
B3aHMHO HCKIIIOYAIOIHe Orpa’kJarolliie YCIOBHS. TO IIOMOXKET YHTATelI0 JHarpaMMbI
TTOHSTH, KaKOH ITyTh Nepexoda OyZeT aBTOMaTHYECKH BEIOpaH.

JleHcTBHE
JlefictBHeM (action), KaK YyiKe TOBOPHIIOCH, SBJIIETCS HelIpephIBaeMOe ITOBEJIEHHE,
FRAN ITTTAMAMTATT AT ATTIA A A T TARTS TTO AT TTAYRARF A TE D“.’J‘EW!{BIE II ELIKG;[I_]I)IE I[EﬁGTEI[H HGKEIBBIEHIGT EH}}'I‘pII

NOKYMEHT NMoanncAH
SNEKTPOHHOW NOANMCHLIO DOHCXOJHT, KOI'ld 00BEKT BXOIHT HIH BBIXOJTHT
Ceptudmkar: - 112000002A633E30113AD425FB50002000002A6 :;GﬁpammT BIOJIbF JIMHHUH II€PeX0jia, TaK Kak
Bnapeneu; lWebayxoea TateAHa AnekcaHapoBHa

[ BEIXOJAC H3 COCTOMHILA.
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ﬂEﬁCTEIIE PHCYIOT BOOIIb JIHHHIT IICPCXOdd ITOCIC HMCHH CID@LITH_H:. cMYy IPCIIICCIBYCT
KOCasd 4cpTa.

CoOBITHE WIH JeHCTBHE MOI'YT OBITH IIOBEAEHHEM BHYTPH OOBEKTa, a MOIYT
IPeACTABIATE COOOH COOOIIEHHEe, IIOCBIIIaeMOe JIpyroMy oOO0BeKTY. Ecm coOblTHE IWIH
HEHICTBHE IIOCBIIIAETCA APYroMY OOBEKTY, IEPEe] HHM Ha JHarpaMMe ITOMEINAIOT 3HAK « ™ ).

CHATHE AeHer
[oTpyuarenbHeW Gananc)

[ OTKpLIT 1 — MpepbiWeHWe KpeguTa \]
J'( entry: BpemenHo samoposnuTh cuer
Krment tpebyer Brnag aener ) ﬁﬂ Iﬂg;:;:;u y:;iﬂ;ﬁnne KNAEHTY
SAKDBITH CHeT / [EHDJ'I-DHE-'ITEHhHhIH \exit: [
CoxpaHuTL aaty ananc)
EHHF!I::I THA CYeTa I"I
Mpoeepra 6anauca
SaKpuIT [oTPHUaTENEHBIN BanaHc
entry. Bigats B TeyeHue Bonee 30 aHenR]

HP EAWTHYIO KAPTY

®

PucyHok 3.18 - [IpmMep mquarpaMMel COCT OSIHII

I[H&I‘pﬂhﬂ%[ﬂ COCTOSHIIL He HaJo CO31aBaTh JIIT KaXxOJOro  KJlacca, OHH
IPHMEHSIOTCA TOJIBKO B CIIOKHBIX CIIYVHAMAX. Ecntn oOBeKT Kilacca MOMKET CYIIECTBOBATL B
HECKOJIBKHX COCTOSHMSIX H B KaXIOM H3 HHX BeleT celds ITO-Pa3sHOMY, JIA HET'O MOKCT
HGTPE@GE&TLCH TaKaAa JHal'PaMMa.

JlnarpaMmmsbI pasMenieHus
Jlmarpamma pasMmelneHHsa (deployment diagram) oTpakaeT (PH3HUECKHE B3aHMOCBSI3H
Me KTy IIPOrpaMMHBIMH H arrapaTHRIMH KOMITOHEHTaMH CHCTeMbI. OHa SBISeTCS XOPOIITHM

CPECACTBOM A TOI'O, yTOOBI TIOKa3aTh MAPHIPYThI IICPEMCIIICHHA O0OBEKTOB H KOMIIOHEHTOB
B pﬂCHpEﬂEHEI—H—IDﬁ CHCTCEME.

Kaxnaeinl ys3en Ha AHarpaMMe pasMeENleHHS IIPeACTaBlIsgeT COOOH HEKOTOPBIM THII

BBEIYHCIINTEIPHOIO VYCTPOHCTBAa — B OONBIIMHCTBE CIyYaeB, YacTh almaparypel. OTa
armaparypa MOJKeT OBITh ITPOCTBIM YCTPOMCTBOM HIIH JAaTUHKOM, a MOXeT OBITh H
MBIHH (pPeHMOM.

,I[Harpma Pa3MEIIC HHA ITOKA3BIBACT (IJHBII‘IECI{GE PacCIIOJIOKEHHE CETH H
MECTOHAXOXJIeHHE B HEH Pa3IIMYHBbIX KOMIIOHCHTOB.
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JlnarpamMmMa pasMENEHHS HCIIONB3YETCSd MEHEIKEPOM IIPOEKTa, ITOJIB30BaTEIISIMH,
APXHUTEKTOPOM CHCTEMBI H SKCIDIYaTal[HOHHBIM IIePCOHAIOM, 4YTOOBI IIOHATh (PH3HYECKOE
pasMEIeHHEe CHCTEMBI M PACIIOIOKEHHE e€ OTAEINbHBIX ITOJCHCTEM.

JlnarpaMMbel KOMIIOHEHT OB

JlmarpaMMbl  KOMITOHEHTOB ITOKA3BIBAIOT, KaK BEIIJISAHT MOJIENIb Ha (PH3HYECKOM
ypoBHe. Ha HHX w#H300paXeHbI KOMIIOHEHTHI IIPOIrPaMMHOIO OOeCIeYeHHS M CBS3H MeXIy
HUMH. [IpH 5TOM Ha TakKOH JHAarpaMMe BBRIJESIISIOT JBa THIIA KOMIIOHEHTOB. HCIIOITHSIEMBIE
KOMIIOHEHTHI H OHOIHOTEeKH KOJIA.

Kaxaprii ximacc Mofenu (WIH IIOACHCTeEMA) IpeoOpa3yeTcs B KOMIIOHEHT HCXOJHOIO
koma. Ilocime co3manmsa OHH cpa3y [OOOaBILIIOTCS K AHarpaMMe KOMIIOHEHTOB. Mexmay
OTJEelIbHEIMH KOMITOHEHTAMH H300pakal0T 3aBHCHMOCTH, COOTBETCTBVIOIIHE 3aBHCHMOCTSM
Ha STalle KOMIDUISIHH HIH BBIITOITHEHHS ITPOTrPaMMBI.

ATM exe

s/

L - Cash Dispenser

Cand Reader e S
- e

::_.-"

h"'\.
rul ~~_ ATMScreen l,l
o '“"-. ||
Card Reader # :
l

Cash Dispenser
A
ATM Screef)

PucyHok 3.20 -. IIprMep auarpamMMsbl KOMITOHEHTOB

JlnarpaMMel KOMIIOHEHTOB IIPHMEHSEOTCS TeMH YYaCTHHKAMH ITPOEKTa, KTO OTBEYaeT 3a
KOMITHIISI[HIO CHCTEMEI. M3 Hee BHIHO, B KAKOM ITOPSAKE HAJ0 KOMIIJIHPOBATH KOMITOHEHTHI,
a TakKKe KaKHe HCIIOIHSEMbIle KOMIIOHEHTHI OyIyT CcO3maHbl cHcTeMOH. Ha Takon
JHarpaMMe IIOKa3aHO COOTBETCTBHE KJIACCOB pPeajIH30BAaHHBIM KOMIIOHEHTaM. OHa Hy KHa
TaM, TJle HadHHAEeTCSI FeHepallid KoJa.

O0bequHEeHHEe THATPAMM KOMIIOHEHTOB H Pa3BepPThIBAHHSA

B HEKOTOpRIX cIyyasx JOITyCKaeTcsS pasMediaTh JHarpaMMy KOMIIOHEHTOB Ha
JHarpaMMe pa3BepThIBaHHSA. OTO ITO3BOISIET ITOKa3aTh KAaKHE KOMITOHEHTHI BBIITOIHSIOTCS H Ha
KaKHX y3JIaX.

IlocTaHoBKa 3aJa4H K JIaOopaTopHoil padorte 3

1. U3yuuTs IpeaiiaracMeli TEOPETHYECKII MaTepHal.

2. ITocTpoiiTe gHarpaMmMy BapHAaHTOB HCITOIbL30BAaHH S JI BEIOPaHHOH HH(pPOPMAaIHOHH O
CHCTEMBEL.

3. BrinornmxuTe peam3alro BAPHAHTOB HCITOJIb30BAHH I B TEPMHHAX
B3aHMOJICHCTBVIOIMX OOBEKTOB H IIPEACTABIISIONIYIO COOOM HadOp AHarpaMM:

3.1 marpamMMm K1accoB, pealH3VIOIIHX BapHaHT HCIIOIb30BaHHA,

3.2 guarpaMM B3aHMOJIEHCTBHS (JHarpaMM ITIOCIEJOBATEIIbHOCTH M KOOIIepPaTHBHBIX
Tl"!'T"'i’l‘l"'ﬂ"Tﬂﬂ-f\'l AT T ATMATTTTIN PQQIT&.&'!"!T!’Pﬁ!”&TE‘[!’P Gﬁ’BEI{TGE B HPGHECGE peaJ]IISa]'_u:]II EapIIaHTa
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0. HGGTPGHTL OTUET, BKJIFOYAOILHIL BCE ITIOJIYVHCHHBIC YPOBHH MOJCIIH, OIIMCAHIC
Q)}H{ICLHIGHEIHLI{BIX 6HGKGE: IIOTOKOB J4dHHbBIX, XPAHIUIHII H BHCHIHIX 0OBEKTOB. HPE,I[CTEIBHTL

OTYET I10 JTabopaTopHOH padoTre IS 3all[HThI.
BapHaHThI HHAHUBHIY AJIbHBIX 32JaHHMI

B COOTBETCTBHHM C VYKa3aHHOH IIPeAMETHOH OOIacThI0 M KIIacCOM paspadaTkIBacMOH
HH(POPMAI[HOHHOH CHCTEMBI IIOCTPOHTE JHArpPaMMy BapHAHTOB HCIIOIb30BAHHS JJISI BEIOpaHHOH
HH(POPMAI[HOHHOH CHCTEMEI, BBIITOIHHTE PealH3allHi0 BapHAHTOB HCIIOIb30BAHHS, ITOCTPOMHTE
THAarpaMMy COCTOSIHHH JJI KOHKPETHBIX 00BbEKTOB HH()OPMAI[HOHHOH CHCTEMEI.

Tabmma 3.2 — MHBHAYAIIbHEIE 3aJaHH ST

No [ IpeameTHas obiacTh Kmacc UC

1 Cxrag MRP

2 [ IpOM3BOACTBEHHOE ITPEAIIPHATHE ERP

3 ‘T oproBoe npearpHsTHe CRM

4 ‘T opropoe mnmpearpHusTie SCM

5 T oproBoe nmpearpusTHe B2C

0 [Iopran B2B

7 CTPOHUTEIILHOE ITPEIIIPHATHE HNC yuerta

8 Briciiee yueOHOe 3aBeJicHHE W C yrpaBineHHsS
9 HMHDpacTpykTypa mpeaIpHaTHg CIIIIP

10 ATinapaTHast HHQPacTPYKTypa IIpeUIPH AT DKCIIepTHAs CHCTEMA

C 0JCPRaHHEC OTYIETA

[Io BBOIOIMHEHHOH pPadoTe COCTaBIIIETCSA OTYET. OTYET BEIIONMHSETCS B 3IIEKTPOHHOM
BHJIE. 110 BEIMTOIMTHEHHOMY OTUYETY IIPOBOAHUTCS 3allHTa ITadopaTOpHOH pabOoTHI.

Otyer 110 JabopaTopHOH padoTe MIOIDKEH COCTOSATh H3 CIEAYIOIMX CTPYKTYPHBIX
BIIEMEHTOB:

- TUTYJIBHBIN JIHCT,

- BBOJIHAS YacTh,

- OCHOBHas1 4YacTh (ormcaHHe pPaboTHI): JHAarpaMMa BapHAHTOB  HCITOJIb30BaHHS
HH(POPMAITHOHHOH CHCTEMBI, JHAarPaMMa COCTOSHHI IS 00beKTOB HH(POPMAITHOHHOH CHCTEMEI,

- 3aKIIFOYeHHE (BBIBOJIBI).

BRomHas yacTh oT4eTa JOJKHA BKIIIOYATh ITYHKTHI:

- YCIIOBHE 3aJIavl,

- IOPSIIOK BBITIOTHEHHS.

- MpOrpaMMHO-aImIapaTHeIE CPeICTBA, HCITOIb3YeMbIe IIPH BRITTOTHEHHH PabOTHI.

3ammTa oT4yera I10 1abopaToOpHOIl paboTe 3aKMoYaeTcs B MpeAbIBISHHH ITPeNoJaBaTelio
MOITYYEHHBIX Pe3yIIbTaTOB B BHjE (pailla H JEMOHCTPAIHH ITOJTYYEHHBIX HABBIKOB ITPH OTBETax
Ha BOITPOCHI ITPEIIoJaBaTeIsl.

KoHT POJIbHBIE BOIIPOCHI

1. JlafiTe orpefielieHHe ITOHSITHIO «BAPHAHT HCITOIB30BAHHD) .

2. Kakye THIIBI CBS3H MOT'YT IIPHCYTCTBOBATh HA JHAarpaMMe BapHAHTOB HCIIOIb30BAHHI?
3. JlafiTe orpejiesieHHe IIOHSATHIO «JIEHCTBYIOIIEE JIHIIOY.

4. Kakye THIBI COOOIIEHIIT MOI'YT IIPHCYTCTBOBATE Ha JHarpaMMax B3aHMOILEHCTBHI?

5. JlariTe ompeaeneHHe MOHSITHIO Kilacc, OOBEKT Kiacca.

6. KeMm u 15 yero MozkeT OBITh HCIIOJIB30BAHA JHArpaMMa pasMelleHII?

OOKYMEHT NnoarnmncAH
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JIadoparopnas padora 4. MogesmpoBanne HH(POPMAIHOHHOI0 00ecIIedeHH A

Ileanb padoTbr M3yueHHe MeTOONIOTHH YITPaBIEHHS IMpoeKTaMH. IlomydyeHHe HaBBIKOB

IO IIPHMEHCHHIO JdHHBIX METG,[[GHGI‘I]IT AJEL TLIaHHPOBAHHA IIPOCKTA. I/IB}"‘IEHIIE MeETOI 0B
YITPABJICHHA Ka4eCTE OM IIP OCKTHPOBAaHITA Iﬂ(bDPME]]_HfIDI-H{BIK CHCTEM

JlabopaTtopHass pabora HamparlIcHa Ha O3HAKOMJIEHHE C OCHOBHBIMHM ITOHSTHSIMIL
MeTOJIOJIOTHH YIIPaBIEHH MIPOEKTaMH, ITOJIYYEHHE HABBIKOB IO IIPHMEHEHHIO JaHHBIX ITOHSITHI
IIPH TTIOCTPOEHHH IUIaHa ITPOeKTa, IMOCTPOoeHNS Ipauka palboT, pacIpeAelIeHHs HCIIOTHHTEIIEH,
VIIPABIIEHHSI  PHUCKaMH, H3YYEHHE MeTOJOBR  VIIPaBIIEHHS  KaueCTBOM  ITPOEKTHPOBAHHSI
HH}O pPMAITHOHHBIX CHCTEM

TpeboBaHNs K pe3yIbTaTaM BBITIOIHEHHS IIPAKTHYECKOH PadOThI:

[IocTpouTh MOZEND YIIPABIIEHHS ITPOEKTOM, BKIFOYAIOIIYIO:

- OIpeelIEHHE BCeX 3TAIOB IPOEKTA, 3aBHCHMEIX ATAllOB, ONpelelleHHe JIIHTEILHOCTH
3TaIoB,

- TIOCTPOEHIE Ha OCHOBE ITONIYYEeHHBIX JaHHBIX CETEBOH H BPeMEHHOH JHAIPaMM,

- TIOCTPOEHHE JHATPAMMBI pacIipegelieHIsI paOOTHHKOB I10 3TaIlaM,

[Ipu ompemeneHy 5Talla VKasbIBAeTCS €r0 HasBaHHE — OTpakarolllee CYTh HTara
(HammpuMep, OIpeJielIeHHe II0Ib30BaTeIbCKHX TpeOOBaHMH, ITIPOeKTHPOBaHHe HMHTepdeica);
ATAIIOB JOIDKHO OBITH HE MEHee /, B IIPOEKTe 3aJ€HCTBOBAHO 3 4YelIOBEKa IIepcoHana (Tpyriia
pa3pabOTYHKOB).

OcHOBBI TEOpHH

II.1TaHHpoBaHHe NPoEKTA

YIpaBiIeHHe ITPOrPaMMHEIM ITPOEKTOM 3aBHCHT OT ITPABHJIBHOI'O IUIAHHPOBAaHHS PaldorT,
HeOOXOANMBIX JUIS €r0 BBEINOJMHeHHA. IlmaH ImoMoraeT MeHeMKepy MNPeABHIASTH ITPOOIIeMEL,
KOTOpPEIE MOI'VT BO3ZHHKHYThP Ha KakKmx-JmOo »rarnaxX cosmanusg 110, m  paspadorarh
IIPeBEHTHBHBIE MEPHl IS HX TIPeAYIIPeKACHHSA HIH pelneHHs. IImaH, paspaOoTaHHBIH Ha
HAYaJIbHOM A5Tale IIPOeKTa, PacCMaTpPHBAECTCS BCEMH €ro YYACTHHKAMH KaK PYKOBOSIIHI
TOKYMEHT, BBITIOJIHEHHE KOTOPOr'0 JAOJIKHO ITPHBECTH K YCIIEIHOMY 3aBePIIEHHIO IPOEKTa. 3TOT
IIepPBOHAYAIILHBIN IUIAH JOIKEH MaKCHMAaJIbHO ITOAPOOHO OITHCHIBATh BCE ATAIlbl PeaIM3al[iH
npoekra. Kpome pa3paboTKH IUIaHa IMpoeKTa, Ha MeHeKepa TOKHTCSI 0053aHHOCTh Pa3padboTKH
IPYTHX BHJOB IUIAHOB. OTH BHJIBI INIAHOB KPAaTKO OITHMCAHEI B Ta0mHIlE 3.1.

B muctuHre 1 1mmokasaH Iporiecc IntaHHpoBaHHA co3gaHus 110 B BHIE TICEBIOKOIA. 3MIEChH
cIelaH aKI[eHT Ha TOM, YTO INIaHHPOBAHHE — 3TO UTePallHOHHBIN ITporecc. IIoCKOIMbKY B ITpoO-
IlecCe BBITIOIHEHHS ITPOeKTa IIOCTOSHHO IOCTYIAaeT HOBas HMH(MOPMAIHS, IUIaH JOIDKEH PeETy -
IIIPHO TIepecMaTpHBaThCcSI. BaXHBIMH (pakTopaMH, KOTOPBIe JOIKHBEI YUHTHIBAThHCI ITPH pa3pa-
OOTKe IlNIaHa, SBILTIOTCS (PHHAHCOBEIE H JIeJIOBBIe 00S3aTellhCTBa OpraHH3aI[HH. EciH OHH H3Me -
HSIFOTCSL, 3TH H3MEHEHHS TaKKe JTOIKHBI HAllTH OTpa’keHHe B IJIaHe palor.

Tabmmia 4.1 - BHaeI 101aHOB

IImanH Or1HcaHHe

IImaH KauecTBa OnHUchIBaeT CTAaHAAPThI M MEPOIPHATHS II10 IIOAJEPKKE KauyecTBa
pa3padaTemBacMoro 110

[ImaH aTTecTalfHu OmnHchIBaeT CIIocoOBI, PeCYPCHL H IIepedeHb padboT, HEOOXOMHMBIX IS aT -

TeCTallllH l’[pﬂl’pﬂhﬂ‘vﬂ-[ﬂﬁ CHCTCMbI

[Iman  ympaBiaeHHs | OIHCEIBAET CTPYKTYPY H IIPOLECCH YIIPABIEHHS KOH(PHT ypaIHeH

| KOH(HTYpaLHEN

[lman COITPOBOXK- | IIpeanaraer ruraH MepOIPUATHH, TPEOYIOINMXCS IS COIIPOBOXKIeHH S 110

B NOKYMEHT NOoarmcAH dIlHIL, a4 TAKXKC PACHUCT CTOHMOCTH COIIPOBOXK/IC -
SNEKTPOHHOW NOAMNCHIO 3TOr'0 PECYPCEHI
Ceprudpurat.  12000002A633E3D113AD425FB50002000002A6 = =

sI, HallpaBIeHHLIE Ha IIOBBIIIEHHE KBaIH(HKA-
3pabOTYHKOB
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JInctunr 1. ITponecc miaHupoBaHusa npoeKTa

OrpeieNieHHe IIPOEKTHRIX OrPaHHYeHHI

[ lepBOHAYaIbHAS OIEHKA ITapaMETPOB ITPOEKTa

OrpeaelleHHe 3TAIlOB BBIITOIHEHI IIPOEKTa H KOHTPOIBHBIX OTMETOK
while nmoka ImpoeKT He 3aBepIIMTCA IWIH He OyIeT OCTaHOBJIEH loop
CocTtaBieHHe rpadrka padboT

Hayamno BeIITonmHeHHS padboT

OKHIaHNe OKOHYAHH S OYEPEJHOI0 3Taria padbot

OTclIeXHBaHHE XOAa BEITTOIHEHHS padoT

[IepecMOTp OILIEHOK ITapaMETPOB IIPOEKTa

M3MmeHeHHe rpaduka paboT

[IepecMOTP IMPOEKTHRIX OTrPaHYEHHH

1f (Bo3HHKIIa mmpobiaema) then

[lepecMOTp TEXHHYECKIX HIIM OpTraHH3aI[HOHHBIX ITapaMETPOB IIPOEKTa
end 1f

end loop

KoHTpoJibHBbIE 0TMETKH 3TAN0B PadoT

MeHemKepy WIS OpraHM3aluy Iporecca cosganusd 110 u yrnpasineHHs uM HeoOXoauMa
nHpopMalia. [IocKOIbKY caMO IporpaMMHOE OOeCIledeHHE HEOCSI3aeMO, 5Ta YIIPaRIeHYECKas
HH(pOPMAI[HI MOKET OBITh ITOTYUYeHa TOMBKO B BHJIE JOKYMEHTOB, OTO0pa’KalOI[HX BBIITOTHEHHE
OYEPEIHOIO ATara pa3padoTKH IIPOrpaMMHOrO IPOAYKTa. bes aToi HH(pOpMaIHH Hellb3s CYIHTh
O CTEIIEHH TOTOBHOCTH CO3JaBAEMOI0 IIPOAYKTA, HEBO3MOXKHO OIEHHTH IIPOH3BEICHHEIE
3aTpaThl HWIH H3MeHHTh I'pa(HK padoT.

IIpn IUTAaHHpOBAaHMH IIPOI[ECCA OIPENEIIIFOTCS KOHTPOJIBHEIE OTMETKH—  BEXI,
OTMEYAIOINHE OKOHYAHHE OIPEIelIEHHOrO A3Taria padoT. JInd KaKmoH KOHTPOIBHONM OTMETKIH
CO3JAETCS OTYET, KOTOPHIH IPeJOCTABIISIETCS PYKOBOJCTBY IIPOEKTA. OTH OTYETHI HE JOIKHBI
OBITh OONBIMMMH OOBEMHBIMH JOKYMEHTAMH, OHH JOJIKHBI IIOABOJIHTE KpAaTKHE HTOTH
OKOHYAHHS OTJEIILHOI'O JIOTHYECKH 3aBEPIIEHHOI'O ATalla ITPOeKTa. JTalloM He MOJKET OBITh,
HarpuMep, "Harmicamme 80% Koma TIporpaMm”, TIIOCKOIBKY HEBO3MOJKHO IIPOBEPHTH
3aBePINeHIEe TaKoro "»Tama"; KpoMe TOro, mogo0Has HH(pOpMAaIHI ITpaKTHYeCcKH Oecrione3Ha IS
VIIPaBJIEHHS, IIOCKOJIBKY 3JIECh HE OTOOpa’kaeTcs CBS3b 3TOr0 ''sTama’ ¢ JAPYTHMH 3TaraMH
cosganus 110.

OOBIYHO II0 3aBEPIIEHHH OCHOBHBIX OOJIBIIMX H3TAIlOB, TaKHX KakK pa3padoTka
CIIEH(PHKAI[HH, ITPOeKTHPOBAaHHE H T.II., 3aKazyuky [IO ImpemocTaBIsIOTCS pesyibTaThl HX
BEITIOJIHEHHMS, TaK Ha3bIBAEMbIe KOHTPOILHEIE IIPOEKTHBIE SIIEMEHTBI. ITO MOKET OBITH
TOKYMEHTAI[MS, ITPOTOTHITI IPOrpPaMMHOIO IPOAYKTA, 3aKOHYEHHBIE ITIoACHCTEMEI 11O H 1.1
KOHTpPOIBHEIE IIPOEKTHBIE 3MIEMEHTHI, IPeIocTaBIsgeMble 3aKasyHKy [1O, MOryT coBmagarh C
KOHTPOJIBHEIMH OTMETKaMH (TOYHee, ¢ pe3yiIbTaTaMH BBHIIIOIHEHHS KaKoro-mnoo srtama). Ho
oOpaTHOE YTBEPXKAECHHE HEBEPHO. KOHTPOIBHBIE OTMETKH — 3TO BHYTPEHHHE IPOEKTHEIE
Pe3YIIBTAThI, KOTOPBIE HCIIONIB3YIOTCS IS KOHTPOIS 3a XOAOM BBIIIOITHEHHS ITPOEKTa, H OHH, KaK
IIPABHIIO, HE IIPEJOCTABIISIIOTCA 3aKa3zuHKy 110.

JIst onpeneleHHsI KOHTPOIIBHBIX OTMETOK BeCh IIpollecc cosfgaHus 11O momkeH OBITH
pa30HNT Ha OTJAENBHBIE BTaIlbl C YKa3aHHBIM '"BEIXOAOM" (pe3ylIbTaToM) KakKJOIO 3Tarla.
Hamprmep, Ha pucyHKe 4.1 mMOKa3aHBI ATaIlhl pa3paboTKH CITeI[H(HKAIMH TpeOoBaHMI B CIIyYae,
KOrJa JUIS €€ IPOBEPKH HCIIONB3YETCS IIPOTOTHII CHCTEMBI, a TAKXKe IIPeJCTaBIIeHbl BEIXOJHBIE
pe3yiabTaThl (KOHTPOIBHBIE OTMETKH) Ka)XKIOrO HTalla. 3[eCh KOHTPOIbHBIMH ITPOeKTHBIMH

S S S RS R~ Ryu— -7
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PrcyHOK 4.1 - Orarmsl mmpoliecca pa3paboTKH CITeIlH(HKAIHH

I'paduk pador

CocTraplleHHe I'padHKa - OJJHa H3 CAMBIX OTBETCTBEHHBIX pa0oT, BEOTIOIHSIEMBIX MEHEKE -
POM IIPOEKTa. 3eCh MEHEIKEP OLEHHBAET JIMTEIBHOCTh ITPOEKTa, OIPEIEISIET PECYPCHI, He-
OOXOMMBEIE I pealln3allii OTAEIbHBIX 3TAIIOB padoT, H IMPEeCTaBIIsSET HX (3TaIlbl) B BHIE CO-
ITIaCOBAHHOI ITOCIIEMOBATEILHOCTH. ECIH JaHHBIN ITPOEKT IOM00EH paHee pealn30BaHHOMY, TO
rpapHK paboT IMOCIETHETO IMPOeKTa MOKHO B3STh 3a OCHOBY JJIS JAHHOTO ITpoekTa. Ho 3aTeMm
CIIEIYET YUECTh, YTO Ha OTJAEIIBHEIX 3TallaX HOBOI'O ITPOEKTa MOI'YT HCIIOIB30BATHCSI METOJBI H
ITOJIXO/BI, OTJIMYHBIE OT HCITOIb30BAHHBIX PAHEE.

EcI IIpOEKT SBISETCS HHHOBAIMOHHEBIM, IIEPBOHAYAIIBPHEIE OIEHKH IJIMTEIBHOCTH H
TpeOyeMBIX PeCYpPCOB HaBepHSIKa OYIYyT CIIMIIIKOM OITHMHCTHYHBIMH, JaXXKe €CIIH MeHeIKep
ITOIILITAETCS TIPELYCMOTPETE BCE BO3MOKHBIE HEOXKHUIAHHOCTH. C 3TOH TOYKH 3PEHHS IIPOEKTHI
cosganna 110 He ormmyaroTcs OT OONBIIMX HHHOBAIMOHHBIX TEXHHUYECKHX ITPOEKTOB. HOBEIE
adpOITOPTEI, MOCTBEI H Ja)K€ HOBBIE aBTOMOOWIH, KaK ITPAaBHIIO, TIOSBJISIFOTCS ITO3KE
IIEPBOHAYAIILHO OOBSBIIEHHBIX CPOKOB MX CHayM MM ITOCTYIUIEHHS HAa PBIHOK, YEMY ITPHYIHOH
SBILTEIOTCSI HEOKHIAHHO BO3HHUKIIIE MPOOIeMBI H TPYIHOCTH. MIMeHHO ImosToMy IrpapHKH padboT
HEOOXOAHMO ITOCTOSHHO OOHOBJIATH II0 Mepe IOCTYIUIEHHS HOBOH HH(pOPMAIHH O XOJE
BEITIOJIHEHHS ITPOEKTA.

B mponiecce coctaBneHHs rpaduka (prHcyHOK 4.2) Bech MacCHB paboT, HEOOXOTHMBIX JIJIST
peanmzalpi IIpoeKTa, pa3zOHBAETC HA OTJIEIBLHBIE ATAIbl H OL[EHHBAETCS BPEMS, TPeOVIOIeecCs
IS BEITIOJIHEHHS Ka KA oro sTarna. OORIYHO MHOTHE 3Tallbl BEITIOIMHSIOTCS MapaluienbHO. ['paduk
paboT JOJDKEeH IIPeAyCMaTpHBaTh 3TO M PaCHpPelelarh IIPOH3BOACTBEHHBIE PECYPCHI MEXIY
HUMH HauOollee OINTHMAIBHBIM OoOpa3oM. HexBaTka pecypcoB IS BEITIOITHEHHS KaKOr0-JIHOO
KPHTHYECKOTO 3Talla - YacTas IMPHYHHA 3aJePKKH BBITIOTHEHHS BCET'O IIPOEKTA.

JIMUTEMLHOCTE 3TAlIOB OOBIYHO JOMKHA OBITh HE MEHBIIE HeJAelnH. Eciin oHa OyIeT MeHb -
Ille, TO OKAXKETCS HIDKE TOUYHOCTH BPEMEHHBIX OIIEHOK 3TAIlOB, UTO MOXET ITPHBECTH K YaCTOMY
nepecMOTpy TIpaduka pabor. Taxke IenecooOpazHO (B acIleKTe YIIPaBIEHHS ITPOEKTOM)
YCTAHOBHTH MAKCHMAIIBHVIO JUIHTEIILHOCTh 3TAIlOB, He IMPERBIINAIOINYI0 8 WM 10 Hegens. Ecim
€CTh 3Tallbl, IMEIOIE OOIBIINYIO IIHTEIBHOCTh, HX CIIEAYET Pa3sOHTh Ha 3Tallbl MEHBIIEH JIIH -
TEJTBHOCTH.

[Ipn pacuere MIHTEIIPHOCTH STAllOB MEHEJKEP MOIKEH VUHTBIBATH, UTO BBIIIOIHEHHE
ro00ro sTara He obongeTcs 0e3 OOMBIINX HIIH MaJIEHBKHX ITPOOJIeM H 3aJiepkeK. PazpaboTunku
MOTYT JOITYCKaTh OIMOKH IH 3aJcPKHBATh CBOIO pabOTy, TEXHHKA MOJKET BBINTH H3 CTPOS
MO0 aIlapaTHele IIH IIPOrPaMMHEIE CPEACTBA TOJIEPKKH Ipolecca pPa3pabOTKH MOTYT
IIOCTYINTL C OIO3JaHMeM. ECIH IPOEKT HHHOBAIMOHHBIN H TEXHHYECKH CIIOKHBIH, 3TO
CTAHOBHTCS JOIIOIHHTEILHBIM (DAaKTOPOM ITOSIBIIEHHS HEIIPEIBHIECHHBIX IIPOOIIEM H YBEIIHYEHHS
IUIUTEIFHOCTH Pealu3alii ITPOeKTa IT0 CPABHEHHIO C MEPBOHAYAIEHBIMHI OIEHKAMI.

KpomMe BpeMeHHBIX 3aTpaT, MEHEIKEP MJOIDKEH pacCuMTaThk JPYTHE PECYPCHI,

HEG@KG,I[IMIE AJEL YVCIICIMHOI'O BBIITOIIHEHHSA KdXKJO0I'0 3Talla. OcoObIH BHI PECYPCOB — 3TO
KOMAHTTA NAarNAOOTUNKOR TTNURITAUAHHAS K RRITIOTHEHHIO ITPOeKTa. ApyTruMH BHIAMH PECYPCOB
AOKYMEHT DDﬂﬂHCAH CKOBOC OCTPAaHCTBO Ha CCPBCPC BPCMA
SNEKTPOHHOW MOANUCHIO IpOCIp PBEPE,  BP
Ceprudhukar: | [12000002A633E3D113AD425FBS0002000002A6 DﬁﬂpyﬂGEaHI[H H 6IG,I[}I{ETHBIE CPSACTB4d Ha
Bnapeneu; Lebayxoea TateaHa AneKcarnOpoBHa FOITIET'O HaJl ITPOEKTOM.
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PrcyHok 4.2 - IIponecc cocTaBiieHHS Ipaduka padoT

CyIIecTBYET XOPOIIee AMIIMPHYECKOE IPABHIIO: OILIEHHBATh BPEMEHHBIE 3aTPaThl TaK, KaK
OYATO HHYETO HEIPEABHAECHHOIO H "IUIOXOro" HE MOKET CIIYVUHTBCS, 3aTEM YBEIHYHTH STH
OLIEHKH JUIS YUEeTa BOZMOJKHBIX ITpo0IeM. BO3MOKHEIE, HO TPYIHO IIPOTHO3HPYEMBIE ITPOOIEMEBI
CYIIECTBEHHO 3aBHCSAT OT THIIAa H IapaMeTPOB ITPOeKTa, a TakKke OT KBAITH(HKAI[MH H OIBITa
YIIEHOB KOMAHABI pa3paboTynkoB. K HCXOAHBIM pacyeTHBIM OLIEHKAM PEKOMEHIYETCS
noOariark 30% Ha BO3MOKHEIE ITpoOneMBl H 3aTteM elre 20%, 4ToObl OBITh TOTOBBEIM K TOMY, YTO
HEBO3MOKHO ITPEABHIETS.

['papuk pabor Mo MpoeKTy OOBIYHO IIpeCTaBRIIsAeTCsI B BHAEe HaOoOpa JIHarpaMM H
rpapHKOB, ITOKA3BIBAIOIIMX pa3zOHeHHe IIPOeKTHBIX paboT Ha HSTallbl, 3aBHCHMOCTH MEXKIY
ATaraMH M paciipeielieHHe pa3padboTUHKOB II0 STaIlaM.

BpemMeHHbIe H ceTeBbIe JHATPAMMbI

BpemeHHbIe H ceTeBble AHarpaMMBI ITOJIE3HBI I IIpeJcTaBIIeHHS I'paduka padoT.
BpeMeHHas arpaMma ITOKas3bIBAET BPEMS Hayajla M OKOHYAHHMS Ka)XKIOr'0 3Tala H ero
IVINTENbHOCTE. CeTeBasg AHarpaMma OTOOpaXkaeT 3aBHCHMOCTH MEXKIY Pas3sIHUYHBIMH 3TallaMId
IpoeKTa. OTH JHarpaMMbl MOJKHO CO3[aTh aBTOMATHUYECKH C IIOMOINBIO ITPOrPAMMHBIX CPEJICTB
MOAJAePKKH YIIPaBIeHH S Ha OCHOBE HH(POpMAIL[HH, 3alI0;KeHHOH B 0a3e JaHHBIX ITPOEKTa.

PaccMOTpHM 53Tambl HEKOEIO IIPOEKTa, IIPEJACTaBIeHHBIE B Tadn. 4.2, M3 KOTOPOH, B
YaCTHOCTH, BHIHO, YTO STall 13 3aBHCHT OT »Tana 11. 2To 3Hayur, 4uTo »Tarnn 11 momkeH
3aBEPIIMTLCA IIpeXxkae, 4YeM HauHercsad ostan 13. HampmMep, Ha starie T1 1poBomiTcs
KOMITOHEHTHBI aHallM3 CO3JaBacMOro ITPOrpaMMHOIO IIPOJAVKTAa, a Ha »Jrare 13 —
IIPOEKTHPOBAHNHE CHCTEMEI.

TaOmma 4.2 - DT1allsl IMpoeKTa

Nencreutenen: ¢ 20.08.2021 no 20.08.2022

Orarn JIMITEenbHOCTE (JTHH) 3aBHCHMOCTD

Tl 8

12 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 (MS8)

AOKYMEHT NMOAMNMCAH
IANEKTPOHHOW NOANAUCbLIO

Ceptuchukar:  12000002A6383E3D118AD425FB50002000002A6 [EIIPHOCTH 3TallOB H 3aBHCHMOCTH MEXAY HIHMH
Bnapeney; WebBayxosa TatbaHa AnekcadaposHa TH ATAaloB (pHG}"HDI{ 4_3)_ Ha »sToM I‘I)El(bI]I{E‘:

[IapPaJUICIIBHO, d KdKHE [JOJIXKHBI BBIITOIITHATECAH



INOCIICOOBATCIIEHO JPYI 3d APYI OM. Otarel 0003HAYEHEI IPAMOYIT OJIbHHEKAMI. KDHTPDHLHLIE
OTMETKH H KOHTPOIBHBIC ITPOCKTHBIC 3IICMCHTEI IIOKA3dHBI B BHJAC OBAJIOB H 0003HaAUYEHBI (KEII{ H

B Tabm. 4.2) OykBoiH M ¢ COOTBETCTBYIOIIHM HOMepOoM. JlaThl Ha JaHHOH JHarpaMMe
COOTBETCTBYIOT HAyally BEIMIOJHEHHS 5STalioB. CeTeBYHO AHAarpaMMy CIeIyeT YHTaTh CJIEBa
HAaIPaBO H CBEPXY BHH3.

18/7/99

PucyHok 4.3 - CeTeBas gHarpaMma 3TaroB

Ecmmt i cosmaHMs CETEBOH JHarpaMMbl  HCIIOIB3YIOTCS ITPOrPaMMHEIE  CPEICTBa
IOJIAEPKKH  VIIPABIIEHHS IIPOSKTOM, KaXIBIH STall JOKEH 3aKaHYMBAThCS KOHTPOIILHOM
OTMETKOH. OuyepeqHOH 5STall MOXKET HayaTrbCsd TOIBKO TOrjAa, Korja OyIerT IIoIy4YeHa
KOHTPOJIbHASI OTMeTKa (KOTOpas MOXeT 3aBHCETh OT HECKOIBKHX ITpe/lleCTBYIOIX STallOB).
[IostoMy B TperheM cTonOre T1adbm 4.2 IpHBeJeHBI KOHTPOIBHBIE OTMETKH, OHH OVyAVyT
IOCTHTHYTHI TOJIBKO TOrJa, Korja OVyIeT 3aBepIllieH 3Tall, B CTPOKE KOTOPOIr'O ITOMEIIEHA
COOTBETCTBYIOIIAS KOHTPOIILHAS OTMETKA.

JIroOOHl 3Talm HEe MOXKET HaydaThCs, ITOKAa HE BBINIOIHEHEI BCE 3TaAllBl HAa BCEX ITVTSX,
BEIVIIIIX OT Havaia IpoeKTa K JaHHOMY 3TaIry. Hampimvep, stam T9 He MOKET HadyaThCS, TTOKa
He OyAyT 3aBepiueHbl BTantkl I3 m T6. OTMeTHM, YTO B JaHHOM CJIy4Yae JOCTHIKEHHE
KOHTPOJIBHON OTMETKH M4 rOBOPHT O TOM, UTO 3TH 3TaIlbl 3aBEPIIEHEI.

MHUHHMAIIEHOE BPEMS BBIITOIHEHHS BCErO IIPOEKTAa MOYKHO PacCUYHTaTh, IIPOCYMMHPOBAB
B CETEBOH JHarpaMMe JIHTEILHOCTH S3TAIlOB Ha CaMOM JJIMHHOM ITYTH (JJIMHA ITYTH 3IeCh
H3MepSeTCS He KOJIMYECTBOM 3TallOB Ha ITYTH, a CYMMApHOH JJINTEIBHOCTHIO STHX STallOB) OT
Hayaja IIPOoeKTa JIO0 ero OKOHYaHHS (3TO TaK Ha3bIBaeMbIi KPHTHYECKHI ITyTh). B HallleM ciry4yae
IIPOAOIKHTEILHOCTE IIpOeKTa cocTaBisdgeT 11 Hememp wam 55 padounx gaHen. Ha pmue. 4.3
KPUTHYECKHH ITYTh ITOKa3aH OoJee TOICThIMH JIMHISAMH, YEM OCTAJIbHBIE ITYTH. Taknm oOpaszom,
00IIas IPOLOIAKHUTEIIFPHOCTE Pealn3alii IIPOEKTa 3aBHCHT OT 3TAIlOB paloT, HaXOMMIIMXCSI Ha
KNUTHURCKOM TIVTU_ ITrofag Ramemikka R RaReDINEHHN JTFOOOr0 ATarna Ha KPHTHYECKOM ITVTH

NOKYMEHT NOANVCAH

ONEKTPOHHOW NOAMNUCHIO _
CepTuchukar:  12000002A633E 3D 113AD425FB50002000002A6 XOJSIMUX B KPHTHUYECKHMII ITyTh, He BIHSIET Ha
Branengifo 1 CHSRTYIOI TR /HetsaHARPRYE ' TIOKa CyMMapHasI JJIMTENbHOCTh THX 3TAroB (C
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KPHTHYeCKOM TIYTH. HamprmMep, 3azepxkka starna 18 Ha Cpok, MeHbIDm 20 JaHEH, HHKAaK He
BIMSET Ha OOINYIO IPOAOJDKHTEIILHOCTL ITpoekTa. Ha puc. 4.4 mpencraBiieHa BpeMeHHAS
JarpaMmMa, Ha KOTOPOH ITOKa3aHbl BO3MOXKHEIE 3aJIePKKH Ha KajKIOM ATalle.
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PucyHok 4.4 - BpeMeHHas JuarpamMma JJIIHTeIbLHOCTH 3TAIlOB

CereBas JHarpamMma IIO3BOJISIET YVBHIETh B 3aBHCHMOCTH 3TallOB 3HAYHMOCTH TOT'O HIIH
MHOI'O 3Talla JJIS pealm3aii BCErOo IPOeKTa. BHUMaHHE K 3TaraM KPUTHYECKOIO ITYTH YacTo
IIO3BOMISIET HAHTH CIIOCOOBI MX H3MEHEHHMS ¢ TeM, YTOOBl COKPaTHTh IHTEIBHOCTH BCETO
Ipoekra. MeHeaKephl HCIIONIB3YIOT CETERYIO JHarpaMMy JI paciipefeneHus pador.

Ha puc. 4.5 mokazaHo Japyroe IpelcTaBleHHe Ipaduka padoT. 5T0 BpeMeHHasd
qHarpamMMa (HHOIZ[a Ha3bIBaeMas 110 HMeHH ee H300peTarells JHarpaMMmoHn ['aHTa) MOXeT OBITh
IIOCTPOEHA IIPOTPaMMHBEIMH CPeJACTBaAMH TTOAAEP KK TIpoIecca yIpaBileHHS. OHa ITOKa3bIBaeT
IUINTEIIbHOCTh  BBINIOITHEHHS Ka)XKJOIO »STalla H BO3MOKHBIE HX 3aJepkKKH (ITOKa3aHBI
3aTeHEeHHBIMH ITPSAMOYTOIIBHHKAMH), a TaKKe JaThl Hayalla H OKOHYAHHS Ka’KJOro 3Talla. OTallbl
KPHTHYECKOTO ITYTH He MMEIOT 3aT€HEHHBIX IMPSAMOVIOJIFPHHUKOB, 3TO O3HAYAET, YTO 3aJIep/KKa C
3aBEPIIEHNEM JTAHHEBIX BTAIIOB IPHBEACT K VBEIIMYEHHIO JINTEIRHOCTH BCETO IPOEKTA.

Tabmmra 4.3 - PacripezieneHue HCIIOIHUTENIEH 10 3TallaM

orar U crioimHHUTETIB
Tl J1KenH
T2 AHHa
T3 JIKenH
T4 Open
TS5 Mspu
T6 AHHa
17 J1 KM
NOKYMEHT NOANMUCAH pexn
SNEKTPOHHOW NOANMMUCbLIO |;}1{eﬁ]{
Ceptudwmkar: 12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLlebGayxoea TateAHa AnekcaHapoBHa HHHa
pen,
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[Togo0HO pacIipeelIeHHIO BPEMEHH BHITIOHEHIS 3TAIIOB, MEHEKED JOIDKEH PaCCUNTATh
pacIpe/ie]IeHHEe PECYPCOB I10 ATallaM, B YaCTHOCTH HA3HAYHTH HCIIOIHHTEIEH Ha KA KIBIH STall.
B Tabdmn. 4.3 mpuBeAcHO pacrpeleileHie pa3spadOTUNKOB Ha KaKIBIH 3Tall, ITPeICcTaBIeHHBIH
Ha pHc. 4.5.

[IpuBeneHHaa tabimmia MOXeT OBITH HCIIONB30BAHA ITPOrPaMMHBIMH CPEICTBAMI
MOAACP/KKH IIpoIlecca VYIIPaBIeHHI IS IIOCTPOSHHS BPeMEHHOH JIHarpaMMBI 3aHSATOCTH
COTPYJHHKOB Ha OIpeJie]IeHHBIX 3TaltaX pador (puc. 4.5). IlepcoHan He 3aHIT B padoTe HaJ
IIPOEKTOM BCE BpPEMS €ro peanmzalliH. B TeueHHe IepHofa HE3aHSTOCTH COTPYIHHKH MOI'YT
OBITEH B OTITYCKe, paboTaTh HaJ APYTHMH IIPOEKTAMH, ITPOXOAUTE OOYUeHHE H T. 1.
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PucyHok 4.5 - BpemeHHas auarpaMMa pacrnpeaeneHusa pabOTHHKOB 10 ATalraM

B Oompnmx opraHmzaipsax OOBIYHO padoTaeT MHOIO  CIIEIHAIHCTOB, KOTOPHIE
33JIeHICTBYIOTCS B ITPOEKTE IO Mepe HeoOXOMMMOCTH. KOHeUYHO, TaKoH ITOIXOI MOJKET CO3MaTh
OIpEIETIEHHBIE TIPOOIEMBI IJII MEHEIKEPOB IIPOEKTOB. HamprMep, eCiaH CIEIHAIICT 3aHAT B
IIPOEKTE, KOTOPHIH 3aMePKHBACTCSA, 3TO MOKET CO3MAaTh IIPSMEIE CIOXKHOCTH UIS APYTHX
IIPOEKTOB, I'JI€ OH TaK/Ke JOIKeH YUaCTBOBATh.

[lepBoHauyanpHBEIH TpadukK paboT HeH30eXHO COAEPKHT KaKHe-HHOYAb OIMHOKH HIIH
HegopaGoTkn. [lo mepe peammszaliMi IIPOeKTa PacCUMTAHHBIE OIEHKH JJIMTEIBLHOCTH
BHITIOJIHEHHS 3TAIlOB PadoT AOMKHBEI CPAaBHHBATLCS C PEAIbHBIMH CPOKAMH BBIIOTHEHHS 3THX
3TarnoB. Pe3yibTaThl CpaBHEHNS JOJDKHBI HCIIOIB30BAaThCSI B KAUECTBE OCHOBEI JIJIS IIEPECMOTpa
rpauka palboT elle He pealH30BaHHBIX 5STallOB ITPOeKTa, B YaCTHOCTH JJIS TOTO, YTOOBI
TIOITBITATECSI YMEHBIIMTE JIIMTEILHOCTE A3TAIIOB KPHTHYECKOI'O ITYTH.

ITocTanoBKka 33724 K J1abopaTtopHoil padore 4

. U3yunTh npeairaraeMeIi TEOPETHYECKHI MaTepHall.

. IloCTpONTE BPEMEHHVIO H CETERVIO JHArPaMMEI I BEIOPaHHOTIO IIPOEKTA.

. IlocTponTs AHarpaMMy pacrpee/IeHH s YYaCTHHKOB IPYIIIEI IO ATaIlaM.

. IIOoCTPOUTS CITHMCOK BO3MOKHBIX PHCKOB C YKa3aHHEM HA3BAHHS H OITHCAHMS PHCKA.
. IIpoBecTH aHAIIN3 PHCKOB.

. Onucarp cTpaTeruro IUTaHHpPOBAaHHS PHCKOB.

nﬁﬁﬁ‘ﬁgﬁ-} néﬁﬁﬁEAH"""‘“""‘"”“"""‘" BCe IIONMyYeHHble JHAarpaMMbl H OITHCaHHE

ANEKTPOHHOW MOAMNMUCLIO OTYET I10 JTabopaTOPHOH padoTe IS 3aIlHTHI.
Ceptudmkar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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BapunaHTbl HHARBHAY AJILHBIX 33JaHHH

B COOTBETCTBHMHM C VKa3aHHOH IIPEeIMETHOH OONMACTRIO H KIIacCOM paspadaThIBacMOI
HH(POPMAI[HOHHOH CHCTEMBI IIOCTPOHTh BPEMEHHYID H CETEBYKO JHArpaMMEI, ITOCTPOHTH
arpaMMy paclipeie]IEHHs YYaCTHHKOB T'PVIIIEBI ITO 3TaraM, ITOCTPOHTh CIHCOK BO3MOJKHBIX
PHCKOB C VKa3aHHEM Ha3BaHHA M OINMCAHMSA PHCKA, IPOBECTH aHAJIH3 PHCKOB, OITHCATh
CTPATETHIO IUTAHHPOBAHI ST PHCKOB.

Taommia 4.4 — MHBHAYaIbHbIE 3aJaHH ST

No I IpeameTHas o0i1acTh Kmacc UC

1 Cxiaj MRP

2 [ IpOH3BOACTBEHHOE ITPEAIIPHATHE ERP

3 T oproBoe mpeaIpHusTHe CRM

4 T oproBoe mmpeaIpHsTHe SCM

S5 ‘T oproBoe nmpearpHsITHe B2C

0 Ilopran B2B

7 CTPOHTEIILHOE ITPEIIIPHATHE HNC yuerta

8 Briciiee yueOHOe 3aBeicHHE W C yrpaBneHHsS
9 HMHppacTpyKTypa ITpeaITpHAITHS CIIIIP

10 | AmmmapaTHast HH(QpacTPYKTypa ITpeITPHITHS DKCIIEPTHAS CHCTEMA

C 0JCPRaHHEC OTYIETA

[Io BBOIOMHEHHON padoTe COCTaBISETCSA OTYET. OTYET BBIIONMHSETCS B 3IIEKTPOHHOM
BHJIE. 110 BEIMTOIMTHEHHOMY OTUYETY IIPOBOAHUTCS 3allHTa ITadopaTOpHOH pabOoTHI.

Otyer 110 J1abopaTopHOM padoTe MOOIDKEH COCTOSATh H3 CIEAYIOIMX CTPYKTYPHBIX
BIIEMEHTOB:

- TUTYIIbHBIH JIHCT;

- BBOJIHAsI 4YacTh. KpaTKOe OIMCaHHE Ilellell IpoekTa. BBOJHAs 4acTh OTYeTa JOIKHA
BKITFOUATh ITYHKTBI.  YCIIOBHE 3aJlaui, IIOPSAOK BBIIOIHEHHST, ITpOrpaMMHO-aIlllapaTHBIE
CpeJICTBa, HCITOIb3yeMble ITPH BRIITOITHEHHH paOOTHL

- OCHOBHAs1 4YacThb (ormicaHHe pPalOoTHI): OINHCaHHe HH(QPOPMAIIHOHHOH CHCTEMEI,
BpeMeHHasI H ceTeBasd JHarpaMMbI YIIpaBIeHHS IpoekToM paspaborkn HMC, muarpamma
pacIpeieNIeHHs. YYaCTHHKOB TPYINIBI IO 3TallaM, CIIHCOK PHCKOB, aHalIH3 PHCKOB, CTPaTerHs
TUTAaHHPOBAHH S PHCKOB.

- 3aKIIFOYeHHE (BBIBOJIBI);

- CITHCOK HCIIONb30BAHHOI THTEPaTyPhl.

3ammTa oT4yera I10 1abopaTOpHOI padoTe 3aKMoYaeTcs B MPeAbIBISHHH ITPEoJaBaTelio
MOITYYEHHBIX Pe3yIIbTaTOB B BHjE (pailla H JEMOHCTPAIHH ITOJTYYEHHBIX HABBIKOB ITPH OTBETax
Ha BOITPOCHI ITPEIIoJaBaTeIsl.

KoHT POJIbHBIE BOIIPOCHI

1. Yrpasnenme kayecTBOM MPOTPaMMHOTO IIPOAYKTA.

2. IIporecc rmmannpoBanus co3ganus 110.

3. KOHTpOJIbHEIE OTMETKH 3TAIIOB PadoT.

4. JlmarpaMMel ITPOLIECCOB H BPEMEHHEBIE JHAIPaAMMEI.

5. BpeMeHHEBIE H CETEBBIE JHAIPAMMEI.

0. PacripeeneHie HCIIOMHUTENIEH 110 ATallaM

7. THIIBI pHCKOB, KOTOPEIE MOI'YT OKa3aTh BIIHSHHE HA JAHHEII ITPOEKT

© | NOKYMEHT MNMOANWCAH [
3NEKTPOHHOM NOANMMUCHIO
Ceptudbmkar:  12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa
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JIadoparopnasa padora S. Horanmu IDEF0, IDEF1, IDEF3

Ilens padorbr HM3yueHne crpaTerHM VIIpaBIeHHS PHCKAMH TIIpH yIrpaBiaeHnH IT-
rmpoekTaMH. [IoIyyeHHe HABBIKOB ITO IIPHMEHEHHIO JAaHHBIX MeTOMONIOrHI IS IUIaHHPOBAHH S
rpoekra. M3yueHHe MeTom0B yIIpaBIIeHHs KaueCTBOM ITPOEKTHP OBAHH HH(DPOPMAITHOHHEIX CHCTEM.

JlaboparopHass pabora HaIpaBIeHa Ha O3HAKOMIIEHHE C OCHOBHBIMH ITOHSTHSIMIA
METOJOJIIOTHH VIIPABIIEHNS ITPOEeKTaMH, ITOIYYEHHE HABBIKOB IT0 IIPHMEHEHHIO JaHHBIX ITOHSTHI
ITPH ITOCTPOEHHH IUIaHa ITPOeKTa, ITOCTPOoeHM S rpaduka padoT, pacIpedeleHHSI HCIIOTHHTENEH,
VIIPABIIEHHS  PHCKAMH, H3yUYeHHE MeTOJMOB  VIIpaBJIEHHS KauecTBOM  ITPOEKTHPORAHHS
HH(pOPMAI[HOHHBEIX CHCTEM, H3YUeHHSI METPHK KaueCTRa IIPOrPaMMHOI0 00eCIIeUeHH .

TpeboBaHH A K pe3yIbTaTaM BBEIITOITHEHHS ITPAKTHYECKON PadOTHI:

[ToCTpOHTE MOJEI YIIPABIIEHHS ITPOEKTOM, BKITHOYAFOIIYIO:

- OIPEZIETIEHHE BCEX STAIlOB ITPOEKTa, 3aBHCHMBIX 3TAIIOB, OIpelelIcHHE IIHTEIbHOCTH
ATAIOB,

- TIOCTPOEHHE Ha OCHOBE ITOIYUYEHHBIX JAaHHBIX CETEBOM M BPeMEHHOH JHATPAMM,

- TIOCTPOEHHE JHArpaMMEI paclipeJelleHHsI paOOTHHKORB I10 3TallaM,

- pa3paboTKYy IMOKa3aTeleH KaueCTBa BRIIIOIMHEHHS IIPOEKTA TI0 ATallaM,

- pa3paboTKy cTpaTerHH YITpaBIeHHsI PHCKAMH ITO STaIlaM.

[Ipu ompeaeneHHH 3Taria YKa3bIBAETCS €r0 Ha3BaHIE.

OcHOBBI TEOpHH

CTpaTteruu ynpapjieHU pUCKaMM NpH ynpaBJjeHuu I T-npoekTamu

BaXHOI 4YacThrO paboThIl MEHEIKepa IPOeKTa SBIISETCSA OL[gHKAa PHCKOB, KOTOPBIE MOI'YT
MOBIIMATh Ha rpauK paboT HIH Ha KayeCTBO CO3J[aBaeMOro ITPOIrPaMMHOIO ITPOAYKTA, H
pa3paboTKa MepPOIPHATHH 110 IIPeJOTBPALIEHHIO PHCKOB. Pe3yibTaThl aHAIN3a PHCKOB JOJDKHEI
OBITh OTpakKeHBl B IUIaHe ITpoekra. OIpedcleHHe PHCKOB M pa3paboTKa MEPOITPHSTHIL II0
YMEHBIIIEHHIO HX BIISIHHS Ha XOJ BREIIIOITHEHHS ITPOeKTa Ha3bIBACTCS YIIPAaBIeHHEM PHCKAMH.

KOHKpeTHBIe THIIBI PHCKOB, KOTOpPBIE MOIYT OKas3aTh BIIMSHIE Ha JaHHBIH ITPOEKT,
3aBHCST OT BHIA CO3JAaBAEMOI0 IMPOrPaMMHOIO IIPOAYKTA H OT OPraHH3aIlHOHHOIO OKPY/KEHHS,
IIe pealH3yeTcsd IPOrpPaMMHBIN IPOeKT. BMecTe ¢ TeEM MHOIHE THIIBI PHCKOB CITOCOOHEBI
TIOBJIMSTE Ha JIFOOBIE IPOIrPaMMHEIE IIPOEKTHI, 3TH PHCKH IIPHBEACHEI B Ta0I. J.1.

Tabmma 5.1 - Bo3sMOXHBIE PHCKH IIPOrPaMMHEBIX ITPOEKTOB

Puck THITEL pHCKa OrmicaHHe pHCKa

TekyuecTh PHCK 114 ITpoeKTa OIBITHREIE Pa3padOTYHKH ITOKHIAOT IPOEKT 0

pa3pabOTUNKOB €r0 3aBEPIIEHI

M3MmeHeHHE B PHCK 115 IIpoeKTa OpraHusarisa MeEHSIET CBOH IPHOPHTETEL B

yITPaBJIEHHHI YIIPaBJIEHHH IIPOEKTOM

OpraHm3arHen

HeroroBHOCTH PHCK 118 IIpoeKTa ArmiapaTHbIe€ CPEICTBA, KOTOPBIE HEOOXO{HMBI

armIapaTHBIX CPEICTB IULS IIPOEKTAa, He ITOCTYIIIIH BOBPEMS HIH He

TOTOBBI K SKCILITyaTal[HH

M3MeHeHHe Puck gnamnpoekra H | [loserneHue GOJIBINIOrO KOIHYECTBA

TpeOOBaHMI JUIST HEITPe ABHACHHBIX H3MEHEHHI B TPEOOBAHIISX,
paspabaTeIBacMOro | MPEABIBISIEMBIX K paspadarsiacMomy 110
ITPOYKTa

3azepiKKa B Prck mnsgmnpoekta H | CrielHKAIIHH OCHOBHBIX HHTEP(eHCOB

paspaboTke VIS IO CHUCTEM He ITOCTYIIMIM K pa3padoTUHKaM B

CIIEL[H(DHKAITHH pa3palaThEIBAaeMOIr0 | COOTBETCTBHH C I'pa)HKOM padoT

AOKYMEHT NOAMMUCAH
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IPOAYKTa
HenocrarouHas Puck mis CASE-cpeacTra, npeaHasHauYeHHBIE IS
s(pdextnBHOCTE CASE- | pazpabaThIBaeMoro | IMOJAePKKH ITPOeKTa, OKa3alIHCh MeHee
CPEJICTB ITPOYKTa 3(p(heKTHBHEIMH, YeM OXKHJIAIIOCEH
M3MeHeHHS B busHec-pHCK OCHOBHBIE TEXHOJIOIHH ITOCTPOSHH ST
TEXHOIIOTHH IIPOrPAMMHOHN CHCTEMBI 3aMEHSIFOTCS HOBBIMHU
pazpadotku 110
[lostBIIeHHE bHusHec-pHCK Ha phIHKE ITporpaMMHEIX ITPOJIYKTOB 0
KOHKYPHPYIOIIETO OKOHYAHH I IIPOEKTa I1OSBIUIACH
IIPOrPaMMHOL O KOHKYPHPYIOII[as IIPOr paMMHAS CHCTEMA
IIPpOAYKTa

VYIIpOIIEHHO PHCK MOKHO IIOHHMMAaTh KaK BEPOSTHOCTh ITPOSBIIEHHS KaKHX-THOO
HeOJIarONPHATHEIX OOCTOATENhCTB, HETaTHBHO BIMSIONIMX Ha peallH3al[HI0 ITPOeKTa. PHCKH
MOTI'YT YTPOKaTh IIPOEKTY B I[E€JIOM, CO3JaBacMOMY ITPOrpaMMHOMY ITPOAYKTY HIIH OpraHH3aI[HH-
pa3zpaboTYHKy. MOKHO BEIJIETIHTEH TPH THIIA PHCKOB.

1. Pucku 17151 MpoeKTa, KOTOphle BIMSIOT Ha I'pa)HK paboT HIIH pecypchl, HeOOXOIHMBIE
V1S BEITIOJTHEHHS ITPOEKTA.

2.Puckn g pa3zpa0aTeIBaeMOro  ITPOAYKTA, BIISIOIIHE Ha  Ka4ecTBO  HIIH
MTPOM3BOIUTEIIFHOCTD Pa3pabaThIBAaeMOTrO IIPOrPaMMHOIO ITPOIYKTA.

3. BHu3HeC-pHCKH, OTHOCSINHECS K OpraHH3allHH-Pa3pa00TYHKY HIIH ITOCTaBIIHKAM.

KoHeyHO, STH THIIBI PHCKOB MOIYT IlepeceKaThbcs. Harprmep, eclIH  OITBITHBII
MIPOrPaMMHCT ITOKHIAaeT IPOEKT, 3TO OyAeT PHCKOM IS IpoekTa (TTOCKONBKY 3aJep/KHBAcTCS
CPOK CJlaud TIOTOBOIO ITPOAYKTa), PHCKOM M MpOAYKTa (TaKk KaK HOBBII ITPOIPaMMIICT,
3aMEHHBIIM VINeAINEro, MOKET OKa3zaThCSd He CIHIINKOM OIIBITHBIM H CAelaTh ONIMMOKH B
ImporpaMMe) H OH3HeC-PHCKOM (TIOCKOIBKY 3aJiepKKa JAaHHOIO ITpoeKTa MOKeT HeraTHBHO
MOBIHATh, Ha OyAYyIHEe JelOoBble KOHTAaKThHI MeKIYy 3aKa3uHKOM H  OpraHH3al[Heli-
Pa3pabOTYHKOM).

Cxema Ipollecca YIpaBIIeHHSI PHCKaMH ITOKa3aHa Ha pHC. 5.1. DTOT MpoIecc COCTOHT H3
yeThIPeX CTaJIHIl.

1. Onpenenenye pHCKOB. ONpeJelsTIoTCS  BO3MOJKHBEIE PHCKH IS IIPOeKTa, Ui
pazpabaTeIBaeMOro Mpoaykra H OH3HEC-PHCKH.

2. AHaymz  pHCKOB. OIIEHHBAeTCsd BEPOSTHOCTh M IOCIEOBATEJILHOCTh ITOSBIIEHHS
PHCKOBBIX CHTYaL[H.

3. [ImarmpoBaHHe PHCKOB. [IMaHUPYIOTCS MEPONPHITHSI IO ITPeJOTBPAIIEHHIO PHCKOB
HITH MHHHMH3aIHH HX BO3eHCTBHS Ha ITPOEKT.

4. MOHHTOPHHT pHCKOB. II0oCTOSIHHOE OlleHHBAaHHE BEPOSTHOCTEH PHCKOB H BHITTOTHEHHE
MEPOIPHATHI IO CMSATYEHHIO ITOCIIeACTBHI IMPOSBIIEHHS PHCKOBBIX CHTYaI[HI.

Onpepencwre e AHANAS 'Wrarmpc B3 MOHUTORMH J
WHCEQH J |':||'1|]l'il:II:| |:II|"'I:EI'|] PHCKOS

Crmco - Criacox MeponpuaTHa no Alisiiiii

NOTEHUMANLHELD NeRBOCTENEHHLX e AOTROALLEHM I.i,'..Hﬁ;_'
D08 ! [:“"E[I:IE I:'I-'“:‘;DE AR AL
NOKYMEHT NOAOMWUCAH '+ | - || > YIIpaBIeHHSI PHCKaMH
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peanH3ali IpoekTa. [IpH IMocTyIIeHHH HOBOH HH(OPMAIH O BO3MOXKHBIX PHCKaX 3aHOBO
ITPOBOAHUTCS aHAIH3 PHCKOB H IIEPBOCTEIIeHHOe BHHMAHHE yielIsleTcsI HOBBIM pHcKaM. 1o Mepe
IOCTYIUIEHHS HOBOH HH(QOPMAIlHH TaKke H3MEeHSIOTCS IIIaHbl MEPOIIPHATHH IO IIPeJOT -
BPAII[EHHIO H CMITYEHHIO PHCKOB.

Pe3ymbTaThl Tpoliecca YIpaBlIeHHS PHCKAMH JOKYMEHTHPYIOTCS B BHJIE IIIAHOB
yIIpaBIeHHSI pHCKaMH. OHH JOMXHBI BKIFOYATh OITHCAHHE BO3MOYKHBIX IPOEKTHBIX PHCKOB, HX
aHaIH3 U IlepedeHb MePOITPHITHI, HeOOXOMHMMBIX I YIIPaBIIEHH S PHCKAMH.

OnpenejieHe pHCKOB

OrmpeelleHHe PHCKOB — IIepBas CTaJHs IIpollecca YIIpaBlIeHHI pucKaMi. Ha 3Toi cra-
IIMH OITHCBHIBAIOTCS PHCKH, KOTOPHIE MOTI'YT IIPOSIBHTLCA ITPH Pealn3alllH IIpoeKTa. B IpHHIFIIE
Ha 3TOH CTaIHH HE JOIDKHA OLIEHHBATLCS BEPOSTHOCTh M 3HAUNMOCTEL PHCKOB, HO Ha IIPAKTHKE
MAJIOBEPOSTHBIE PHCKH ¢ HE3HAYHTEILHBIMH ITOCTIEACTRBHSAMH OOBIYHO OTOPACKIBAIOTCS CPasy.

OrmnpeaelleHHe PHCKOB MOJKET BBIIIOIHATHECSI B pPEeXKHMe KOMAaHAHOH paloTHl C
HCIIOIB30BAHHEM ITOAXOAa "MO3IOBOH IITYPM' JTHOO OCHOBBIBATHLCS Ha OIBITE MeHelxepa. [Ipu
OIPeJelIECHHH PHCKOB MOXKET IIOMOYb IIPHBEAEHHBIH HHJKE CITMCOK BO3MOJKHBIX KaTeTrOPHIL
PHCKOB.

1. TexHomormueckHe  pHCKH. [IpoHCTEKAalOT M3  IIPOrpaMMHEIX H  allllapaTHBIX
TEXHOJIOTHI, Ha OCHOBE KOTOPBIX pa3zpabaThIBaeTCs CHCTEMA.

2. Pucku, cBs3aHHBIE ¢ ITepcoOHAIOM. CBSI3aHEI € YIeHaMH KOMaHIBI pPa3padoTYHKOB.

3. OpraHm3aliOHHEIE PHCKH. [IpoHCcTEKarOT M3 OpraHM3al[HOHHOTO OKPYXKEHHS, B
KOTOPOM BBITIOIHSIETCS ITPOEKT.

4. UHCTpyMeHTAIIbHEIE PHCKH. CBS3aHBI € HCIOIB3YeMBIMH CASE-cpefgcTBaMu U
IPYTHMH CpeJCcTBaMH ITOAAEPKKH ITpoliecca co3manis [10.

5. PHCKH, CBS3aHHBIE C CHCTEMHBIMH TpeOOoBaHMSAMH. [IpOSBIISIIOTCS IIPH H3MEHEHHH
TpeOOBaHHH, ITPeIBABISIEMBIX K pa3padaThIiBacMOH CHCTEME.

6. Pucku oneHHBaHHg. CBS3aHBI ¢ OIIEHHBAHHEM XapaKTEPHCTHK ITPOrPaMMHON CHCTEMBI
H PECYPCOB, HEOOXOMMMBIX JUIS pealH3al[ii ITPOEKTa.

B 1a01. 5.2 nipeacTaBiIeHbl HEKOTOPBIE ITPHMEPEI, OTHOCSIIHECS K KaKIOH M3 OIMHMCAHHBIX
KaTerOpHI PHCKOB. Pe3yiIpTaToOM STama OIpeelIeHHs pPHCKOB OVIeT JJIHHHBIN CITHCOK BO3MOX-
HEIX PHCKOB, KOTOPBIE MOIYT IIOBJIHMSATE Ha pa3padaTblBacMBbI ITPOIPaMMHBIN ITPOIYKT, ITPOEKT
IUTH OpTraHH3al[HIO-Ppa3paboTUHKA.

Tabmmma 5.2 - Kateropuu pHcKoB
Kareropns pHuckos [ IprMepsI pHCKOB

T eXHOIIOTHYECKIE PHCKHU basza maHHBIX, KOTOpas HCIIOIB3YETCS B IIPOrPaMMHOH CHCTEME,
He obecrieunBaeT 0O0paboTKy OXKHIaeMOro oobeMa TPaH3aKI[HIH.

[IporpaMMHbBIe KOMITOHEHTEI, KOTOPBIE HCITOIB3YIOTCS ITOBTOPHO,
HMEIOT Je(eKThl, OrpaHHYHBAIOIHEe HX (DYHKI[HOHAIIbHBIE BO3-

MOJKHOCTH
Pucku, CBSI3aHHBIE c | HeBosmoxxHO ~ mogoOparh PaOOTHHKOB C  TpedyeMBIM
IIEPCOHAIIOM MPo(eCCHOHAIBHEIM YPOBHEM.

Begyrmit paspadoTynk 3a005el B CaMOe KPHTHYECKOE BPEMSL
HeBO3MOKHO OpraHH30BaTh HEOOXOAHMOe O0yUeHHE IIEPCOHANA

Opra”Hu3aliOHHEIE PHCKH B opranmszary, BROIONMHSEOIIEH paspaborky 110, mponsoria pe-
OpraHM3alisga, B Pe3ylabTare Yero H3MEHIIHCh IIPHOPHUTETHI B
VIIPaBJIEHHH ITPOEKTOM.

(DHHAHCOBBIE 3aTPYAHEHHS B OpraHH3allHH IIPHBEIN K YMEHbBIIE-

NOKYMEHT NOAMNUCAH 0EKTA
SNEKTPOHHOW NMOANMMUCHIO -~
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CPEACTBAMH ITOOACPEEIL ITPOCKTA

PIICIGI:. CBA3dHHBIC ¢ | U3MeHeHIa TpEﬁGEﬂHI]IuI IIPHBOAOAT K 3HAYHTCIIBPHBIM ITOBT OPHBIM
CHCTCMHBIMI TpEﬁOEﬂI—H[ﬂI&ﬂI TCMHBIMIT TpEﬁGEﬂI—H[ﬂI&ﬂI pﬂﬁﬂTﬂhI 110 ITPOCKTHPOBAHIHIO
CHCTCMEIL.

[lepBoHayanbHas HedeTKas (POpPMYIHPOBKA ITOIb30BATEIbCKHX
TpeOOBaHHH IIpHBelIa K 3HAUYHTEIbHBIM H3MEHEHISIM CHCTEMHBIX
TpeOOBaHHH, ITPOSBHBIINXCS Ha IO3JHHX CTaJHiIX pa3paboTKH

ITPOEKTa
PHCKH OLleHHBaHH S HemoolleHKH BpeMeHH BEITTOJIHEHH S ITPOEKTA.
CKOpOCTh BBIIBIIEHHS Je(peKTOB B CHCTEME HIDKE paHee
3aIJIaHHPOBAHHOM.
PasMep cHCTeMBl 3HAUMTEIIPHO IIPEBHIINAET IIePBOHAYAIILHO
pacCUNTaHHBII

AHAJIH3 PHCKOB

[Ipn aHamm3e 19 KaXKAOTrO OIPEJENIEHHOIO PHCKA ITOJCYHTBIBAETCS BEPOSTHOCTH €r0
IPOSIBIIEHHS M VYIINEpO, KOTOPBEIH OH MOXKET HaHeCTH. He CyIecTBYeT IIPOCTHIX METOIOB
BEITIOIIHEHHS aHallM3a PHCKOB — B 3HAYMTEIIPHOH MEPE OH OCHOBAH HAa MHEHHMH H OIIBITE
MeHeIKepa. MOKHO IPHBECTH CIIEAYIOIIYIO IIIKATY BEPOSTHOCTEH PHCKOB H HX ITOCIEICTBHIL.

BeposSTHOCTE pHCKa CUHTAETCA OUeHb HIM3KOH, €CIIM OHA MMeeT 3HaueHHe MeHee 10%;
HH3KOH, €CIIH e€ 3HaueHHe oT 10 po 25 %; cpemHeln IpH 3HAaYeHHSIX OT 25 10 50%; BRICOKOH,
eCIIM 3HaueHHe Konebnercsa or 50 g0 75%; oueHb BRICOKOH ITPH 3HaYeHHIX Oonee 75%.

Bo3MmoxHBIN yIIEPO OT PHCKOBBIX CHTYAIlMI MOJKHO ITOJpa3elIHnTh Ha KaTacTpodHue-
CKII, CEPhE3HBIN, TEPITHMBIN H HE3HAUHTEIIbHEIH.

PesyibTaThl aHalIH3a PHCKOB JOJIKHELI OBITH IIPEACTABIEHBEI B BHJE TaOIHIBI PHCKOB,
VIIOPSAOYEHHBIX IIO0 CTEINEHH BO3MOXKHOro vinepda. B 1alin. 5.3 IpHBEAEH YIIOPSAOYEHHBIH
CITHCOK PHCKOB, OIMCAHHBIX B Taljl. 5.2 TaM e YKa3aHbl BEPOSTHOCTH STHX PHCKOB. 3/eCh
BEPOSTHOCTH PHCKOB M CTEINEHP VIepOa OT HUX YKa3aHbI ITPOM3BOIBHO. Ha ImpakTHke I UX
OIpeJielieHHsI HeoOXOoAHMa ITOApoOHass HHMOPMAILHMA O ITPOeKTe, TEXHOIOTHH co3gaHHsg [0,
KOMaHJ[€ Pa3padOTYHKOB H O CAMOH OPTraHH3aI[IH.

Tabmma 5.3 - CIHCOK PHCKOB IIOCIE ITPOBEIEHIT HX aHaJII3a

Puck BeposrHocts | CTeneHs yiepoa
(DHHAHCOBBIE 3aTPYJIHEHHS B OpraHH3al[HH IIpHBelMH K | Hiskag Karactpodmnueckas
YMEHBINEHHIO OIO/KETA ITPOEKTa
HerosmoxHO 1omo0park pabOTHHKOB ¢ TpeOyrommmcs | Bricokas KaracTtpodrueckas
ITpo(heCCHOHAIIBHEIM YPOBHEM
Benyii paspadorunk 3alojiell B caMoe KpHTHYecKoe | CpemHsad CepbesHas
BPEMS
[IporpaMMHEIE KOMITOHEHTBI, MCIIOIB3YEMEIE ITOBTOPHO, | CpemHss CepbesHas
HMEIOT Je(eKThl, OrpaHMIHBAOIINE HX (PYHKIHOHAILHEIE
BO3MOKHOCTH
M3MeHeHnd TpeOOBaHHMH IIPHBOAST K 3HAUHTEIBLHBIM | CpeaHad CepbesHas
TIOBTOPHBIM Pa00TaM IT0 ITPOEKTHPOBAHHIO CHCTEMEI
B opraHmzaigm, BBRIIOTHSIOHIEH  paspadborky 11O, | Bricokas CepbesHas
IIPOM30IIUIA  PEeopraHM3alMsa, B  PE3yIbrare  4ero
H3MEHWIHCH IIPHOPHTETHL B YIIPABIEHHH IIPOEKTOM
Rara MaHHEIY  wOTONAT UCTIOTRRVATCT R TMOTPAaMMHON | CpeaHss CepbesHas
OOKYMEHT NOAMNUCAH |
SMNEKTPOHHOM NOAMUCHIO HAACMOro
CepTudomkar: | 12000002A683E30113AD425FB50002000002A6
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CpECACTBaAMH ITOJICPAKIL ITPOCKT A

IlepBOHauaIpHAA HEUYETKas dopmymHpoBKa | CpeHIa Teprmmas
IT0JIb30BATENLCKIX TPeOOBAHII ITPHBENIA K 3HAUHTEILHBIM
H3MEHEHHSIM CHCTEMHBIX TpeOOBaHIIL, ITPOSBHBIIIXCS Ha
TTO3IHIX CTAHIX pa3pabOoTKH IPOEKTa

HeBo3sMOXXKHO oOpraHmsoBaTth HeoOxoauMmoe o0yueHHe | CpeaHad Teprmmas
TIIepCcoOHasa

CKOpPOCTh BHISIBIIEHHA JIe(DeKTOB B CHCTeMe HIDKe paHee | CpeaHss Teprmmas
CIUIAHHPOBAHHOMN

Pasmep cCHCTEMBI B3HAUMTEIBLHO IIPEBBIIIAET IIEPBOHA- | BRICOKAS Teprmmast
YaJIbHO PAaCCUNTAHHBIT

[IporpaMMHBEIN KOA, reHepHpyeMbIH CASE-cpeacrBamu, | CpeaHsas HesHaunrenpHas
Hea(eKTHBEH

KoHeYHO, KaK BEPOSTHOCTH PHCKOB, TaK H BO3MOHEIN VINEpO OT HHX JOIKHEBI
NepecMaTPHBATHCSA MPH ITOCTYIUIEHHH OIOJHHTEIbHOH HH(pOpMaIHH 00 5THX PHCKaX H II0
Mepe peay3alii MEPOIPHATHIL II0 YIIPaRIeHHI0 HMH. IIo3ToMy Imogo0HbIe TaOIHIBI PHCKOB
IOJKHEI TIEPEAENBIBAThCSA Ha KaXKIOH HTEPAIHH IIPOIeCCa VITPABIEHIS PHCKAMH.

[locne IpoBefeHIS aHamM3a PHCKOB OIPEACIISIOTCS HauOOolee 3HauMMEBIE PHCKIL,
KOTOPEIE 3aTeéM OTCIEeXHBAIOTCA Ha IIPOTSCKEHHH BCETO CPOKa BBITIOMHEHHS ITPOEKTa.
OrpefeneHie 3THX 3HAYHMBIX PHCKOB 3aBHCHT OT HX BEPOSTHOCTEH H BO3MOXKHOIO yinepba. B
o0IIeM cIy4dae Bcerja OTCIIeKHBAKOTCSI PHCKH C KaTacTPO(PHYECKHMH ITOCIEACTBHSAMI, a TaKkKe
PHCKH C CEPBE3HBIM VIIEPOOM, 3HAUEHHE BEPOSATHOCTH KOTOPBIX BBIIIIE CPEIHETO.

B HEKOTOPBIX CTaThSIX PEKOMEHAYETCS ONPEIeiMTh M OTCIeKHBaTh "10 BepXHHX"
PHCKOB, HO 53TO He Bcerga OOOCHOBaHHAas peKoMeHAaipd. KomHmuecTBO PHCKOB, KOTOPBIE
HeOOXOMHMO OTCIIEKHBATh, 3aBHCHT OT KOHKPETHOI'O ITPOEKTA. OTO MOKET OBITH ITSTh PHCKOB, a
MOXeT — TMarHagars. Ho, KOHEeYHO, KOIHYEeCTBO PHCKOB, II0 KOTOPBIM ITPOBOJHTCS
MOHHTOPHHI, IOIKHO OBITH OOO3PHMBIM. bOIBIIIOE KOIHYECTBO OTCIIEKHBAEMBIX PHCKOB
nmorpedyeT OrPOMHOrO KOJIHYECTBA CcoOOHMpaeMoOM HH(poOpManmi. M3 cImcka pHCKOB,
IIpeICTaBIEHHBIX B Ta0n. 3.6, IS MOHHTOPHHIA CIeXyeT OTOOpaTh T€ PHCKH, KOTOPBIE MOIYT
IIPHBECTH K KaTacCTPO(HIECKHM H CEPbe3HBIM ITOCIEACTBHAM IS BaIllero IIPOeKTa.

Ill1TannpoBanHe pUCKOB

[[maHMpoBaHHE 3aKIIOYAeTCSd B  OIPEHelIeHHH CTPAaTerHMH VIIPaBIeHHSI KaKIbIM
3HAYMMBIM PHCKOM, OTOOpaHHBIM I MOHHTOPHHIA IIOCIIE aHaM3a PHCKOB. 3JeCh TaKKe HE
CYIIECTBYET OOINENPHHATEIX IIOAXOAOB MJI1 pa3palOoTKH TaKHX CTparerHi — MHOIOE
OCHOBBIBAETCS HA "4YyThe" M OIBITE MEHeIkepa Ipoekra. B T1adm. 5.4 mokasaHbl BO3MOKHEIE
CTpaTeruy YIIPaBIIEHH ST OCHOBHBIMH PHCKAaMH, IIPHBEAEHHEIMI B Ta0II. 5.3.

Tabmma 5.4 - CTpatert yIIpaBIeHH PHCKaMH

Puck Crparerus

DuHaHCcOBBIE ITpoOneMbl | II0ArOTOBUTE KpaTKHH JOKYMEHT IS PYKOBOJCTBA OpraHH3aIHH,

OpraHH3aI[II TOKA3hIBAIOIIMH BaXHOCTh JAHHOI'O TIPOEKTa IS JOCTH KEHHSA

(PHHAHCOBHIX IIETIEH OpPraHH3aIHH

[IpoGrnemer [Ipenympeures 3aKa3yiMKa O IIOTEHIMAIBHBIX TPYIHOCTIX H

HEKBATH(HIMPOBAHHOI | BOBMOJKHOIN 3ajJlep/KKe ITPOeKTa, PacCMOTPETh BOIIPOC O ITOKYTIKE

O IepCcOoHala KOMIIOHEHTOB CHCTEMEI

bonesHu repcoHasna PeoprannzoBate padoTy KOMaHABl pa3palOTYHKOB TaKHM O0pazoM,

an%%ﬁgﬁ:;gﬁ%ﬁ%ﬁii L H pa0doTa 4IeHOB KOMAaHIBI ITepeKPBIBAIIH JAPYT

CepTudukar:  12000002A633E3D113AD425FB50002000002A6 /TOTO paspabOTYHKH OyIyT 3HATh H IOHHMATh
Bnapeneu: Uebayxoea TaTbAHa AnekcaHapoBHa [€ APYTHMH COTPYAHHKAMH

1JIBHO ﬂEdJEEIHLIE CHCTCMHBIC KOMIIOHCHTEI

Nencreutened: ¢ 20.08.2021 no 20.08.2022



KOMITOHEHTEI TTOKYITHBIMH KOMITOHEHTAMH, FaPAaHTHPYIOIHMH Ka4eCTBO PabOTEhI

MameHeHns tpebopanmi | IlomeITarbess  ommpelennTthk  TpeOoBaHI, HaMOOIee  BEPOSTHO
MOJABEPKEHHBIE H3MEHEHHSIM, B CTPYKTYPe CHCTEMBI He OTOOpakaTh
JETATbHYIO HH(pOPMAIHIO

Peopranmsaigisa [IOArOTOBHTh KpaTKHHI JOKYMEHT IS PYKOBOACTBA KOMIIAHHH,

KOMITaHHH- IOKA3bIBAIOIIHI Ba)XHOCTh JAHHOIO IIpPOeKTa IS JOCTH KEeHHS

paspaboTunka (PHHAHCOBBIX I[elIeH KOMITaHHH

HenoctaTouHas PaccMOTpETE BO3MOKHOCTE ITOKYIIKH O0JIeE IIPOH3BOSUTEIILHON 0a3bl

IIPOH3BOJHTEIILHOCTD IIAaHHBIX

0a3bl JAaHHBIX

HemooreHkn  BpeMeHH | PacCMOTpeTs BOIPOC O TIOKYIIKE CHCTEMHBIX KOMIIOHEHTOB,

BBITIOITHEHHS IIPOEKTa HCCIIeJOBATh BO3MOJKHOCTH HCIIOIIB30BaHHI reHepaTopa
IIPOrpaMMHOI0 KOJia

CyYIIECTBYET TPH KaTerOPHH CTPATETHH VITPaBIEHIS PHCKAMIH.

1. CTpaterus rpeaoTBpalne i pHCKOB. COrMIacHO 3THM CTPaTerusaM CIIeAYeT IIPOBOIHTH
MEPOITPHATHS, CHIDKAIOINHE BEPOSTHOCTh IIPOSBIIEHHS PHCKOB. [IpHMepoM MOXKET CIIYKHTE
CTpaTerHs HCKIIFOYEeHHS ITOTeHI[HAIIBHO Je(peKTHBRIX KOMITOHEHTOB, OITHCAHHASA B Ta0JI. 5.43

2. MUHMMH3aI[HOHHEIE CTpareruu. HarmpaBieHBl Ha YMEHBIIIEHHE BO3MOKHOIO vInepOa
OT PHUCKOB. [IpHMepOM CIIYVKHT CTpaTermsd YMeHbINeHHS yiiepOa or O0Ie3HH YIEHOB KOMAH IbI
pa3paboTYHKOB (CM. TabmI. 5.4).

3. IImanuporanne "aBapHHHBIX" CHTYaIMH. COITIaCHO ATHM CTpPaTerHsM HeOOXOIHMO
HMETh TUIAH MEPOIPHITHIL, KOTOPBIE CIEAYET BBIIIOIHHUTH B CIIVYAE IPOSBIEHHS PHCKOBOH CH-
Tyalud. B 1a0. 5.4 3T0 cTpaTerus IoBeleHHS IIPH BO3HHKHOBEHHH (DHHAHCOBBIX ITPOOIEM Y
OpraHM3aIi-pa3padoTyHKa.

MOHHTOPHMHI PHCKOB

MOHHUTOPHHT PHCKOB 3aKIIIOYAETCSI B PETVYIISIPHOM IIEPECUETE BEPOSTHOCTEH PHCKOB H
yriepOa, KOTOPEIH OHH MOT'YT HaHeCTH. ]IS 3Toro HeoOXOAHMO ITOCTOSHHO OTCIEKHBaTh (PaK-
TOPBI, KOTOPBIE BIHSIOT HAa BEPOSTHOCTh PHCKOB H BO3MOXKHBIH YINEpO. OTH (paKTOPHI 3aBHCST
OT THUITIOB pHcKa. B Tal. 5.5 npHUBeAcHEI IIPH3HAKH, KOTOPBIE IIOMOTAr0T OIPEAEIHNTE THIT PHCKA.

Tabmma 5.5 - [ IpH3HaKH pHCKOB

T prcka [ IpH3HaKu
TexXHOIOrHueCcKHe 3aJlepKKH B IIOCTaBKE OOOPYIAOBAaHHS HIH IIPOrPaMMHBIX CPEICTB
PHCKH TOAMEPAKKH TTporiecca cosganid [10, MHOTOYHCIEHHBIE JOKYMEHTH-

POBAHHBIC TEXHOJIOTHYCCKHC ]’[pDﬁJIEhIBI

P1 ICKI, CBi3dHHEBIC

Huzkoe MOpPAJIIBHOE COCTOAHIIE IICPCOHAJId, HATAHYTBIC OTHOIICHIA

TIEPCOHAIIOM MEKIY WIeHaMH KOMaHBl pa3palbOTUHKOB, HH3KOE KaueCTBO BBIIIOJ-
HEHHOH PadoTHI

OpraHmn3alHOHHbIE PasroBopel cpeau IIepcoHala O IIACCHBHOCTH M HEIOCTAaTOYHOIM

PHCKH KOMITETEHTHOCTH BBICIIIETO PYKOBOJICTBA OPraHH3aL[HH

HMHCTpYMeHTaIbHEIE Hexenanme pa3paloTYMKOB MCIIONB30BAaTh IIPOrPaMMHBIE CpeJICTBa

PHCKH TOAIEPKKH, HEOXOOPHTEIIBHEIE OT3BIBEL 0 CASE-CpeIcTBax, 3ampoCkl

Ha OoJlee MOIIHEIE HHCTPYMCHTAJ/IbHBIC CPEACTBA

P1 ICKIL, CBi3dHHBIC
CHCTCMHBIMH

TpeOOBaAHH M

HeoOxXomIMOCTh IIEpecMOTpa MHOIHMX CHCTEMHBIX TpeOOBaHHH,
He JOBOJIBCTBO 3aKasuuka [10

PHCKH OlleHHBaHHSI

M3MeHeHns rpaduka paGoT, MHOTOYHCIIEHHBIE OTYEThl O HapPYIIeHHH

1
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IlocTaHoBKa 3a/a4H K JIa0opaTopHoil padorte S

1. U3yuuTs IpeaiiaracMeli TEOPETHYECKII MaTepHal.

2. IlocTpoHuTh BPEMEHHVIO H CETEBVIO JHAIPAMMBI JJIS1 BEIOPaHHOTO ITPOEKTA.

3. [locTpouTs muarpaMMy pacipelelIeHH I YUaCTHHKOB IPYIIIBI I10 3TaraM.

4. I1IoCTpOHUTH CITHCOK BO3MOKHBIX PHCKOB C YKa3aHHEM Ha3BaHUS M OIMCAaHIA PHCKA.

5. IIporecTH aHAIIN3 PHCKOB.

6. OmucaTrh CTPaTeruio TUTaHHPOBAHMS PHCKOB.

7. IlocTpouTh OTYET, BKIIOYAKOIMII BCE IIOJIYYEHHBIE JHArPaMMBl M OIIMCAHHE
CTpaTerHH ITITaHHPOBAaHU PHCKORB. I IpeacTaBUTE OTUYET MO JIabopaTOpPHON padoTe IS 3aIlHTHI.

BHpHﬂHThI HHIAHNBHAY AJIbHbBIX 3aJJaHHHA

B COOTBETCTBHHM C YKa3aHHOH IIPEAMETHOH OOIACTBRIO M KIIacCOM pa3padaTkIBacMOH
HH(POPMAI[HOHHOH CHCTEMBI ITOCTPOHTh BPEMEHHYIO H CETEBYIO JHArpaMMEI, ITOCTPOHTH
IHarpaMMy pacIpelelIeHHS YUYaCTHHKOB T'PYIIIBI II0 ATaraM, ITOCTPOHTH CITHCOK BO3MOKHBIX
PHCKOB C VKa3aHHeM Has3BaHHS M OIMMCAHHS PHCKA, IIPOBECTH aHAIM3 PHCKOB, OIIHCATh
CTPaTernio INIaHHPOBAHH S PHCKOB.

Taommia 5.6 — M BHAYaTBEHEIE 3aJaHH ST

No IIpegmeTHasa ob1acTh Kmacc UC

1 Cxiiafg MRP

2 [ IpOH3BOACTBEHHOE ITPEAIIPHATHE ERP

3 T oproBoe ImpeaIpusTHe CRM

4 T oproBoe mpeaIpHusTHe SCM

5 T oproBoe nmpearpHsTHe B2C

0 [Topran B2B

7 CTPOHTEIILHOE ITPEIIIPHATHE HNC yuerta

8 Briciee yyeOHOe 3aBeEHHE M C yripaBIeHHs
9 WH(ppacTpyKTypa IIPEAIIPUSITHS CIIIIP

10 | AmmmapaTHast HH(ppacTPyKTypa ITpeITPHITHS DKCIIEPTHAS CHCTEMA

C oJCpRaHHEC OTYIETA

[Io BROIONMHEHHOH paboTe cocTaBiIeTcsa OTYET. OTYET BBINONHSAETCS B 3JIEKTPOHHOM
BHJIe. 110 BEIITOITHEHHOMY OTYETY IIPOBOAUTCS 3aIHTa 1a00paTOPHOH PadOoTHI.

Otuer 1o mnadopaTopHOH padoTe MIOIKEH COCTOSITh H3 CIEAVIOIHMX CTPYKTVPHBIX
AIIEMEHTOB:

- TUTYJIbHBIH JIHCT,

- BBOJIHASI YacTh. KpaTKOe OIMCAaHHE Ilejeil IpoeKkra. BBOJHAsA 4yacTh OT4YeTa JOIKHA
BKIIFOYATh ITYHKTBI.  YCIIOBHE 3aJaud, IIOPSAOK BBIMIOIHEHHS, ITPOrPaMMHO-AIIIIapaTHEIE
CPELCTBA, HCIIONb3YEMBIE ITPH BBIITOIHEHIH PabOThI.

- OCHOBHAsI 4acTh (OmmcaHHe PpaOOTHI): OIHCaHHe HH(OPMAITHOHHOH CHCTEMEI,
BpEMEHHAS M CeTeBas JIHarpaMMbl VIIPaBIeHHS IIpoeKToM paspadorkun HMC, mumarpamma
pacIpeielIeHHs YUYaCTHHKOB T'PYIOIBI IIO 3TAllaM, CIIHCOK PHCKOB, aHAIH3 PHCKOB, CTpaTerHs
IUTAaHHPOBAHH I PHCKOB.

- 3aKIIFOYeHHe (BBIBOJIBI);

- CITHCOK HCITO/Ib30BAHHOH JINTEPaTYPHI.

3armra oTyeTa o 1adopaTopHO paboTe 3aKIIFOYAETCS B IIPEABIBIIEHHH ITPEITOAaBaTEIIO
MOITYYEHHBIX PEe3YIIbTaTOB B BHJE (paiila H JEMOHCTPAI[HH ITOTYYEHHBIX HAaBBHIKOB ITPH OTBeTax
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