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BBE/IEHUE

B  MeTogM4eckux — yKa3aHWAX ~— COAEPKATCA  MATEPUAIBI, HEOOXOOMMEIE — OJIA
CaMOCTOATEIBPHON MOATOTOBKM CTYIEHTOB K BBIITOJHEHWIO Ja0oparopHeix pador. B ommcanue
nabopaTtopHeIX padOT BKIIOUEHBI 1€ML PAOOTHEL, MHOPANOK €€ BBIIMOJHEHHUSA, PACCMOTPEHBI
TEOPETUUECKUE BOMPOCH], CBA3aHHBIE C peamM3alnued MOCTABIECHHBIX 3a1ad, I[IPUBEACHA
HEO00X0auMas MTeparypa.

Meromuueckue ykazanus MOCBAMIEHEI Kypcy «/IHkE€HEpHBIE KEHUCHI: OT MPAKTHUYECKHX
3a0a4 K WHHOBAIIMOHHBIM PEIIEHWAM». YIPABJIATH IHOABMH CHOKHO. YIIPABIATE JIFOJIBMH
3 PEKTUBHO — HEMMOBEPHO CH0KHO. [TosTOMY MBI H300peTaeM U CMEMIMBAEM PA3HEIE
MPAKTUKHA, AJITOPUTMBI M TEXHOJIOTUM KOHTPOJIA, OLEHKU PE3yabTaroB Tpyxa. [lepexommm ot
yCTAPEBIMIMX METOOUK K HOBEIM, CTAPAEMCA YUECTH BCE HIOAHCHI M PUCKH, TPATUM BPEMA H
pECYPCHI Ha TUTAHUPOBAHUE BMECTO PAOOTHI TTO0 HAKATAHHOM.

M3 MHOk€ECTBA METONOJIOTHN HYKHA OTHA ONMTUMAJIBHAA M HACTPOEHHAS JIMUHO ITOJ HAC
1 Ham mpoekT. OmHO AEen0 BBIMOJHATH MAOIOHHBIE 3a4a4M CTPOTO MO CKPUIITAM W3 KHUTH,
Opyroe — MeTroaoM mpo0d M OmuOOK BEIPAOATHIBATE CBOM CIEHMAJBEHEIE MHCTPYMEHTHI 1A
ydera npuopuTeToB komnanuu. [lostomy npoektHeiit menemxment (PM), To ecte meTrogonorus
YIIPABICHUSA KOMIIAHUEH C IEIEHUEM BCEH pabOTHI HA TPOEKTHI, CTAHOBUTCS MOMY IS PHBIM
BO BCEX OTPACIIAX.

MHuorune KOMmaHuM TOJBKO CENMYAc MEPEXOAAT  OT KJIACCHYECKOHU (0TpaboTanHas, 4acto
Oropokparuueckas CX€Ma) K MPOEKTHOU (Kaxaas 3agada OTIOEILHO, IEIETUPOBAHUE
OTBETCTBEHHOCTH) MOJENM yIrpaBiaeHus. OOmni MEHEIKMEHT AJ1A ONPEAITPUHUMATEISA CBOIUIC
K TOMY, 9TO €CTh PYKOBOJUTEIs W WCHOTHUTEN: 3amadd. JucuumanHa B3auMOIEUCTBUA
3aBUCENa OT TOro, Kak mpormicano B mabdnone. [11abnon xe Ob1s1 BOUT B pa3yMsl BCEX OJTMHAKOBO
net srak 20-30 naszan. Tomeko 5TOT mA0I0H yKE HE MPUMEHNUTE K HOBBIM YCIIOBUAMH MHUPOBOTO
PBIHKA.

Hcropuuecku BCce HA4amoCh ¢ TOTO, 4TO B NEPUOJ MEPECTPOUKU 90-X TOOOB cama JIOTHKa
BeneHus Oum3Heca OplUIa HApPyIIEHA HACTOIBKO, YTO MOMNBITKA IMOCTPOMTE HOBYH pPadodyro
KOHIIEMINIO YIIPABICHUS B MIJJIEHUYM CO3JAIH TEPMUH «KOMITAHUA-OTHOAHEBKA». KoHnemmu
TAKUX KOMITAHWW OPOBEPSIMCH HA MPOYHOCTh U TOJBKO OaHA m3 10 kommanui CymniecTBoBaIA
Oomeme monyroma B 2000-x. IlapannensHO oOCTaBaJIMCE MHOTOJETHHE HOPEINPHUATHA,
KapAMHAJIBHO MEHSACE KAKIBIE JIET 5 YTOOBI BEIKUTH B IEPUO MIEPEMEH.

B 2010-x uH(pOpMALIMOHHEIN B3PEIB UHTEPHETA CAENAT JOCTYIMHOM BCIO PA3PO3HEHHYIO
0a3y HapaOOTOK €BPOMENCKOTO M aMepUKaHCKOro OuszHeca. M3 TOHH mone3Hou u MyCOpPHOHU
MH(OpPMAINU BPONAE «UTO TAKOE YIIPABICHHE MPOEKTAMH M COBPEMEHHBIM MEHEIKMEHT», «KaK
pacupeneniaTs 00A3aHHOCTH, NPABUIBHO NPEAYraablBATE U COKPANIATE PUCKU
IPEONPUHUMATENN OO CHUX MOP BBIOUPAIOT KPYMMIEI 3HAHWNM, TPUMEHUMEBEIX MMEHHO B HX
KOMITAHMAX .

Celgac MBI CIE€IUM B HOBOCTAX KAaK NPUOBLIEHEIE KOPIIOPAIMK PACTYT U PACIATAOTCA HA
MOAPa3aENCHUA, ITOKYITAIOTCA U NEPEKUBAIOT CTPYKTYPHBIE CIAHMA. 34 KA IbIM aKTOM KYIUIU-
IpOJAKU OTAENAA KPOETCS CIOKHAA CETh MPOEKTOB (TAIKETHL, MPHJIOKEHUA, PACIIUPEHUSA 1A
Opay3epoB), CBA3AHHEBIX MO Pa3HBEIM KpUTEpUAM. KOrma MEHSIOTCS KPUTEPHUU, MEHIETCS TEICHUE
OPOEKTOB HA rpynmnel. MiMeHHo n3menenne rpynoupoBku u coodmaror Ham B CMU. BayTpu xe
KOMITAHMH MPOJOJIKAIOT pad0OTaTh, a MPOEKTHI BEAYTCA HEMPEPHIBHO.

IT project management (PM) — 510 gucuumnnHa, 4T0 OOBEOVHSAET IPOLEIYPEL
MPUHIMIOE U HOIUTHUKY BeAeHusa OnzHeca. OHa pyKOBOIUT HPOEKTOM OT pa3padOTKH KOHIIEIHN
1o 3aBeme:HHH MPOEKTA.

WEHg MOHAMBHBIN) W MOPOEKTHBEIM MEHEIKMEHT OTJIMYAeTCS TEM, 4YTO
POHHOWM rMoanucelo

CE,}T@@;,FHE@%%@@%M%%g@yﬂ@ggGHHEH Ero nens: monnepxkares U MPUYMHOKHUTH KA4CTBO U
Bnaneneydy(p SiePrrproCTE A frporpadvHoro nponykra. Ecre orpaboranneii malmon, oH paloraer

mOCTOSHHO. [TpOEKTHEII MeHEMKMEHT N3MeH4HB. [[eb MPOeKTHOT0 MEeHEMKMEHTA: JOCTUTHY Th
NeictevpyesyABT@FAZAT0 GO 1981011, yauTeBasd, uro ecth deadline.



[Tpuuannoit mepexoma ot obmiero menemxmenra k PM uamie agpyrux CcraHoBUTCS
HAOEKHOCTH — BMECTO OTHOCHUTEIRHOW AaOCTPAKTHOM NEPCHEKTHUBEI K MOPEICKA3YEMBIM
pe3yIbTaTaMm.

Mexnynaponnas  Acconmarmsas  Ynopasnenusa — [Ipoexramm  (IPMA)  nposena
HCCIEIOBAHUE, IO PE3YJILTATAM KOTOPOTO HOBEIM MOAXO0HA CHOKOHOMUT Bam Okomao 20-30%
Bpemenu U 15-20% pecypcos.

Yem ornuuarorcs Uudopmanmonssie Texnomorun ot apyrux orpacnen’? Cyns mo UT-
(popymam, 3aBUCHMOCTBI0O MOPOTPAMMHCTOB OT TaIKETOB, OOPOTOTO ChIpAa U BO3MOKHOCTH
noexars Ha bami. BupryampHOCTBEIO BCeM pabOTEI U €€ PEe3ynbTaTOB, HEBO3MOKHOCTEIO
HCIOJB30BAHMA TNPOTpaMMEl  0€3 siekTpuuecTBa B ropoxe. Bawxwocteio nas  Oyaymmix
MOKOJIEHUH BCEX HAYYHBIX OOCTWIKEHHM, UTO BO3MOYKHBI TOJBKO Omaromaps KOMITbIOTEPHBIM
WHHOBALHAM.

B CTpOUTENBCTBE PE3YJIBTAT CTATUYHBIN, B IPOAYKTOBOU HHAYCTPUH — UCUEPTAEMBIH,

d TPOTPAMMEI U BUPTYAIBEHBIM MAP — OECKOHEYHBIN IUHAMHYHEIN PECYPC, 3aBUCAIINNA TOIBKO
OT HATMYMA MHCTPYMEHTa goctyma (ramxera u cetn). [losromy pazpaboTka KOMIBIOTEPHEIX
TEXHOIOTHUH 00sA3aHa OBITH MPOIYMAHHON U MPABUIBHOW W3HAYAILHO.

Yopasneane WT-mpoekramm Brmouaer B ce0A KypUPYIONIME 3a0a4M IO YCTAHOBKE
000pynOBaHNA M MOIEPHMU3AIMM CETH, pa3padOTKE IIPOrpaMMHOrO OOECrmedeHusd, CO3OAHUIO
BUPTYAJIBHOU CPEARl M OOIAYHBEIM BBIUMCIICHHAM, CUCTEMAaM YHOPABJICHUSA JAHHBEIMU M OM3HEC-
aHaMTHKE, BHEApeHue apyrux UT-yemyr.

B IT npoekTHBIN MEHEMKMEHT MOKET UATH IO TPEM KU3HEHHBIM [IMKJIAM MPOEKTA:

1. [Tporaosupyemsria, on xe waterfall. Tpamunmonnsnt moaxon, naxe B 2010-x
IPUMEHAETCA HA NOPANOK game Apyrux. [1o3TamHeii TMHENHBIN aJITOPUTM.

2. Urepatmonnenii. COBPEMEHHEBIN TOAXOI, B KOTOPOM pacummpeHue (PpyHKIuoHama
pa3padaTreIBAEMOTO MPOTPAMMHOTO OOECHEUeHMsA C KakIObIM HOBEIM BBEIMYCKOM B PaMKax
TPOEKTA.

3. AparrruBHeni. Agile, Scrum u npyrue metonsl. [{enn koMmanum 1 cTpaTerus pa3BuTHsA

MOKET MCHATHCA HEC3ABHUCUMO OT IMCPBOHAYAJIBHOTO ITJIAHA.

1. HEJIb U 3AJTAYHU U3YYEHUS JJUCHUIIJIMHDBI

Llenero ocBOEHMA muCHMIUMHEL «VHKEHEpHBIE KEWUCHI: OT HOPAKTUYECKMX 3a1a4d K
MHHOBAITMOHHBIM  pEHIEHUAM»  sABmAETCA  (popmupoBanme Habopa mnpod)eCCHOHATHHBIX
KoMIteTeHu Oakanaspa mo HamnpasiaeHuro moarorosku 09.03.02 «MudopmannoHHbe CHCTEMEL
U TEXHOJOTUM» M PEMICHUA NPUKIATHBIX 337144 B pAMKAaX HAMTPABIEHHOCTH (ITpo (puiis)
«u(popmanioHHbBIE CUCTEMBL U TEXHOJIOTHA).

3agaun  OCBOE€HWA  OUCHUIUIMHEL:  M3Y4EHHME  METOAOJOTHMM  HPOEKTUPOBAHMA
WHHOBALMOHHEIX PEMIEHMM, MMOJYYEHHUE HABBIKOB MPUMEHEHWsA HMHHOBAIIMOHHBIX HPAKTHK B

00IaCTH MHKEHEPHBIX PEMIEHUN NPAKTUYECKUX 3a8a4 MPOo()€CCUOHATBHOMN IE€ATEIEHOCTH.

2. ObOPY/IOBAHUE U MATEPHAIbI

[IporpamMmusie cpencrBa; IBM Rational Rose modeler (6becninatao nio nporpamme IBM
Academic Initiative), Microsoft Office - Ne61541869, Microsoft Windows 7 IIpodeccruonansnas

- No61541869, GIT 2.12.0. 1C: IIpegnpusarue 8. Komriekt 11 00ydeHra B BEICIINX M CPEIHHUX
yueOHbIx 3apenenusx (per. Homep 9334708), Embarcadero rad studio - I'/x 445/01 ot 30 uromns
2010 r., IBM Rational Rose modeler (becrutatno mo mporpamme IBM Academic Initiative),
Microsoft Office - Ne61541869, Microsoft Windows 7 IIpodeccuonamsuas - Ne61541869,
Visual Stugdign i ErondeareDev ID: a6¢2b0d7-162e-4791-8a58-384701133665, Microsoft Visual

. mdeaaT_Siu:E: = %‘?ﬁéﬂ%‘gﬂgﬁﬂﬂﬂ%?%g%l 162e-4791-8a58-384701133665, Microsoft SQL Server —
o AzuteDey ID: a6c2b0d7-162¢-4791-8a58-384701£33665, Oracle VM VirtualBox (Gecrmarnsrii).

Bnanen

Neiicranenes: c 190 HAPATHEIS, . CPEACTBA:  MEPCOHATBHBIM ~ KOMIBIOTEP CO  CICHHAIHM3MPOBAHHBIM
IPOTrPAMMHBIM O0ecreueHuemM. Y ueOHbIH kiacce nis madoparopserx padot. [TepconansHerit



kommeroTep (12 mr.) B cbope B cocrase AM3 X2 250/4096MB/500Gb/DVDRW/450W,
Monutop ot kommerorepa (1 mr.) B cbope B  cocrae Intel Pentium
g620/2gb/500gb/dvdRW/hd5550 (crour wa komme 12102), Oxpan ScreenMedia Goldview
244*183 MW 4/3 (1 wr.), ITpoekrop NEC NP405 (1 mr.)

3. YKA3ZAHUSA 11O TEXHUKE BE3OITACHOCTH

[lepen wawamom paboTEl ciaemyer yOemuTECA B MCHOPABHOCTH AIEKTPONPOBOIKH,
BBEIKJIFOUATENEH, IITENCEIBHBIX PO3€TOK, IIPU MOMOIIM KOTOPBEIX 000pPYyIOBAHHWE BKIIOYAETCA B
CETh, HAIMIHH 3a3EMIEHHUSA KOMIIBIOTEPA, €r0 paboTOCIIOCOOHOCTH.

Jlnd cHWXKEHMA WM NPEeNOTBPANIEHUS BIMAHUA OIACHBIX M BPEOHBIX (PAKTOPOB
HEOOXO0OUMO COOMIONATE CAHUTAPHEIE IIPABWIA W HOPMBI, TMTHUEHHMYECKHE TpeOOBaHUA K
MEPCOHATEHBIM 3JIEKTPOHHO-BBIUM CIIMTETEHEIM MAILIMHAM.

Bo wm30exanne mMOBPEKIECHUS W30JAIMM IPOBOAOB W BO3HUKHOBEHMSA KOPOTKHX
3aMBIKAHUM HE Pa3pemaeTcsa: BEmAarh 4TO-mu00 HA MPOBOIA, 3aKPAMMBATh U OEIUTH HIHYPEI U
MpPOBOJA, 3aKJIAALIBATL MIPOBOJA M LIHYPHl 3d Ta30BBIE U BOAONPOBOAHBEIE TPyOwI, 3a Oarapen
OTONUTENLHON CHUCTEMEI, BBIICPIUBATH IITENCEIBHYIO BIIKY W3 PO3€TKU 3a WMIHYP, YCHIUE
OOIKHO OBITE MPUIIOKEHO K KOPITYCY BUJIKH.

Jlna UCKImoYeHNs MOPAKEHHMSA SIEKTPUIECKUM TOKOM 3AMPENIAeTCA: YaCcTO BKIIOYATh U
BBIKJIFOYATE KOMITBIOTEP 0€3 HEOOXOOUMOCTH, IIPUKACATBCA K JKPaHy M K TBIIBHOM CTOPOHE
OJIOKOB KOMITbIOTEpPA, pPadOTaTe HA CPEACTBAX BBIYMCIUTEILHOW TEXHUKHA W NEPU(EPHUITHOM
000pynOBAHNM MOKPEIMH pyKamMu, paboTaTe HA CPEACTBAX BBEIYUCIUTEIBHOM TEXHUKH H
nepuepuiiHOM O000pPYAOBAHNM, HMEKONIMX HAPYIIEHUSA ILEJIOCTHOCTH KOpHyCa, HAPYIIEHUA
W30JIUN  NPOBONOB, HEUCIPABHYIO MHIWKAIMIO BKIKYEHUA IMTAHUA, C IPA3HAKAMA
3JIEKTPUYECKOTO HAINPKEHUA HA KOPIYyCE, KJIACTh HA CPEACTBA BBIYUCIUTEILHOM TEXHHUKH U
nepu() epuHOM 000 Py IO0BAHUN MOCTOPOHHUE MTPETMETHL.

3Jampemiaerca  [MOJ — HAaNOpPsAKEHUEM  OUMIIaTe OT HOBUIM M 3arpA3HEHUA
HIEKTPOOOOPYIOBAHUE.

Bo  wu30exanume  mopaxkeHMs — SJIEKTPUUECKMM  TOKOM, HOPHU  IMOJIB30BAHUH
SIEKTPONPUOOpAMH HENB3S KACaThCA OJHOBPEMEHHO KAKHX-ITHOO TpyOOmpoBOmOB, Oarapeun
OTOIIEHU I, METAUTMIECKNX KOHCTPYKIMH, COEMHEHHBIX C 3€ MIIEH.

[Tocne oxonwanusa pabOTEI HEOOXOAUMO O0OECTOUUTE BCE CPEACTBA BEIUMCINTENBRHOU
TEXHUKH U nepudepuitnoe ooOopynoBanue. B cinydae HenmpepelBHOrO yd4eOHOro mporecca
HEOOXO0IUMO OCTABUTH BKJIFOUEHHBIMH TOJIBEKO HEOOX0aumoe 000 pyqoBaHuUE.

4. COAEPAKAHHUE ITPAKTUHYECKHUX PALBOT

IIpakTHueckast padora 1. Konuenrya/isHbie H HH(pOpMAIIHOHHBIE
MO/1e/TH HHHOBAIIHOHHBIX IPOEKTOB

Heas padoThLI: NpOaHATM3UPOBATE METOABI U CPEACTBA HPOEKTHOW IEATEABHOCTH B
cepe IT.
OcHoBBI TeOpHH

[TpoOnemer, KOTOpPBIE NPUXOOUTCA pEmAaTh CHECHUAIMCTAM B IPOLECCE CO3IaHUS
OpOrpaMMHOTO oOOecmeueHusa, oueHb Ciaoxubel. [Ipupoma stux mpobmem HE Bcerma scCHa,
ocoOeHHO ecmu paszpabareiBaemas MNOPOrpaMMHAs CHCTEMA WHHOBAanWOHHAiA. B wactHocTh,
TPYAHO 4YETKO OMUCATh TE€ MAEHMCTBHUA, KOTOPHIE IOJKHA BBINOJHATE cucrtema. OmicaHue
() VHKITMOHATBHBIX BO3MOKHOCTEH W OTPAHWYEHWN, HAKIAOBIBAEMBIX HA CHUCTEMY, HA3BIBAETCA

TpeOO BaHIBPMINEL DTOAICETEME, 4 caM Iponece (popMupoBaHnsa, aHATN3A, JTOKYMEHTHPOBAHUS U
AMNEKTPOHKOWN NOANACHIO

Ceprne SEROBEPEH, 2B (DyHIHHQ LRI HBES, BO3MOKHOCTEH U OTPAHMYCHHH — Pa3padOTKOH TPEOOBAHMH.
Brageney:  WetlpeOUBAIA-TONPARICILIIOTCI HA MOJIL30BATENLCKUE U cucTeMHEBIE. [lons3oBarensckue

TpeOOBAHNUA — O5TO ONUCAHHWE HA ECTECTBEHHOM S3BIKE (IUIOC MHOACHSIONIME JUATPAMMEI)
Revcrenp R RT#01, 2 HRITIO SIREFEMBIX CUCTEMON, M OTPAHUYECHUM, HAKIAABIBAEMBIX HA HEE. CUCTEMHEBIE



TpeOOBAHNUA — 3TO OMMCAHHUE OCOOEHHOCTEH CHUCTEMBI (APXWUTEKTypa CHCTEMEBI, TPeOOBAHUS K
mapamMerpaMm 000pyaoBaHUA M T.O.), HEOOXOIMMBIX WA 3(PPEeKTUBHON peannu3anuu TpeOOBAHUM
MOJIB30BATENA.

PazpaboTka TpeOoBaHuIl — 3TO MPOLECC, BKIIOYAIONIAN MEPOIPUATHA, HEOOXOIUMBIE
O CO3MaHusA W YTBEPKICHUS JOKYMEHTA, COIEPIKANIETO CHEIM(PUKALNI0 CHCTEMHBIX
TpeboBanuii. PaznuuaroTr 4eTsIpe OCHOBHBIX ATAma mpolecca pa3padoTku TpedOBaHMM:

- AHAJIN3 TEXHUUECKOW OCYMIECTBUMOCTH CO30AHUA CUCTEMEL,

- (popmupoBanue U aHaM3 TpedbOBAHUN,
cnenuuuupoBanue TpeOOBAHNN U CO30AHNE COOTBETCTBYIOMIEH JOKYMEHTAIHH,
arrectanus STUX TpeOOBaHMII.

Ha pucynke 1.1 noka3zanel B3aMMOCBA3M MEXKAY OSTHUMHM JTAllaMH W PE3YIbTATHI,
COITPOBOKIATONINE KA IBIM ATAI IPo1ecca pa3padOTKN CHCTEMHBIX TPEOOBAHMIL.

Ho nockomeky B mporecce pa3padOTKM CHCTEMBI B CHWIYy Pa3HOOOpA3HBIX HPUYNH
TpeOOBaHUA MOTYT MEHATHCA, yIpaBIeHUE TpeOOBaHUAMH, T.€. TMPOLECC YIPABICHUA
U3MEHEHWSMU CHUCTEMHBIX TpEOOBaHM, SBJIAECTCA HEOOXOOUMOW COCTABHOM  YACTHIO

NEATENBHOCTH 110 UX pa3padoTke.

d®opMHpOBaHHE H AHAINU3 TPeOOBaAHUH
CrnempyrommM 53TanoM mporecca pas3padoTtku TpeOdoBaHUMN ABIAETCA (POpMHpPOBAHHE

(ompenenenue) u ananus TpedoBaHMI.
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Pucynok 1.1 - [Iponiecc pazpaborku TpedboBanmit

O0o00mIenHas Monens rnponecca (POPMHUPOBAHWA W aHaIM3a TPeOOBAaHWM MHOKa3zaHa Ha
pucynke 1.2. Kaxkgas opraHmzanus HCOOJB3YET COOCTBEHHBIM BApPHAHT HSTOM  MOJEIH,
3aBUCANINN OT ‘‘MECTHBIX (PAKTOPOB™: ONEBITA PAOOTBEI KOJUIEKTUBA pPa3paOOTUMKOB, THUIIA
pa3padaTeIBA€MON CUCTEMBI, MCITOJIE3Y EMBIX CTAHAAPTOB U T.J.

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO

CeptudmMKa Z2C0000043E9ABBBS952205ET7TBAS00060000043E

Bnageney, LUleD3ayxoBa |aTeAHa ANeKkcaHapoBHa
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PaspeweHnue
MPOTHBOPEUMM

Knaccudueaumsa

TpeboBanny

Pucynoxk 1.2 - [Ipouecc popmupoBanmsa u ananuza TpedoOBaHmi

[Tponecc popmupoBanua 1 ananusa TpeOOBAHNUN IIPOXOIUT YEPE3 PAI STAIOB.

1. Amam13 opegMeTHO 001acT. AHATUTUKN JOKHEI M3YVIUTE OIPEIMETHYIO 00IaCTh,
rae OyIeT SKCILTyaTupPOBATHCA CHCTEMA.

2. Coop TpeboBanmil. ITO MPOIECC B3AUMOOECHCTBUA € IUIIAMU, (DO PMUPYIOIIN MU
TpeboBanua. Bo BpemMs 3TOro mponecca npoa0nKaeTCa aHAIN3 TPEIMETHON 00IacTu.

3. Knaccuukanusa tpedoBanuil. Ha sTom stanme decopmennsiit Habop TpedoBaHMIM
mpeoOpazyercs B IOTUIECKU CBI3AHHEBIE TPYIIIEI TPEOOBAHMI.

4. Pazpemienne nporuBopeunid. be3 commHenusa, TpeOOBAHWS MHOTOYHUCIECHHBIX JIMII,
3aHATHIX B mpolecce (popmupoBanusa tpedoBanuil, OyayT mpotuBopednuBeiMu. Ha sTOM sTame
ONPENENAIOTCA U Pa3PEILAOTCS MPOTUBOPEYMS PA3IMIHOIO POA.

5. Haznauenue npuopureroB. B mrobom nHabope tpeboBanmii ogHu u3 HUX Oyayr Oonee
BAXHBI, ueM apyrue. Ha stom srame coBmMecTHO € munamu, (POPMHUPYIONIMMU TpeOOBaHMUA,
OMPENEI0TCA HAaNbO0JIee BaKHBIE TPEOOBAHNUA.

6. ITpoBepka TpeboBanmit. Ha sTtom sTame onpenensaercs ux mogHOTA,
MOCJIEI0BATENBHOCTE U HEMMPOTUBOPEYUBOCTE.

[Tpouecc ¢popmupoBannsa u aHamza TpeOOBAHUM IUKJIMUYECKHUM, C OOPATHOU CBA3BIO OT
OOHOTO sTama K apyromy. Llukn HaumHaeTcs ¢ aHami3a OpeaMETHON 00acT M 3aKAHUMBAETCA
npoBepkor TpeboBanmii. I[lonmmanmne tpeOoBaHmMi mpenMeTHOM O0OMACTH YBEIWUMBAETCA B
KaKIOM IIUKJIE TTponecca (popMUPOBAHUS TPEOOBAHMUIL.

PaccMmoTpum TpH OCHOBHEIX ITOAX044 K (DOPMUPOBAHUIO TPEOOBAHUI: METON,

OCHOBAHHBIA HA MHOKECTBE OMOPHBIX TOYEK 3PEHUA, CLIIEHAPUN U STHOTPA(PUIECKUIT METO.

OrnopHble TOYKH 3peHHS

[Tonxon ¢ UCITONB30BAHMEM PA3JIMYHBEIX OMOPHBIX TOYEK 3pPEHMA K pa3zpabotke TpedoBa-
HUU MIPU3HAET PA3IUYHBIE (OMOPHBIE) TOUKU 3PEHUS HA NPOOIEMY M UCHONB3YET UX B KAUECTBE
OCHOBEI ITOCTPOCHUS W OPraHM3alMM Kak Iponecca (gopmupoBanus tpeOOBaHuil, TaK U HE-
HOCPENCTBEHHO CAMUX TPEOOBAHMI.

Pazmiuneie METOIBI MPEIIATAIOT PA3HBIE TPAKTOBKU BEIPAKEHUA 'TOUKA 3peHusA’ . 1ouku
3pEHNA MOKHO TPAKTOBATH CAEAYIOMIMM 00pa3om.

1. Kak ucrounuk wH(pOpMAIIUM O CHUCTEMHEIX MAHHBIX. B 3TOM ciiyuae Ha OCHOBE
OMOPHBEIX TOYEK 3PEHUA CTPOUTCS MOIEIEL CO3JAaHMSA U MCHOJB30BAHUA NAHHEIX B cucreme. B
mponecce (popMUPOBAHUA TPEOOBAHMIT OTOMPAIOTCA BCE TAKME TOUKH 3pEeHMA ( U HA MX OCHOBE
OMPENEIAIOTCA OAHHBIE), KOTOPBIE OyAyT CO3OAaHBEI WJIM HMCIIOJIB30BAHEI MPH padOTE CUCTEMEI, a
TAKKE CIIOCOOBI DﬁrPHﬁDTI{H ITHUX TAHHBIX.

KYMEHT MNoarnwvcaH w
Zajm(ﬁi—p}yﬁiﬁmg@EﬂCTHBHE‘H}ﬂL B 5TOM Ciiydae TOYKM 3pEHUSA pACCMATPHUBAIOTCSH KaK

g*-i-'-"‘-ﬂcnﬁﬂﬁf“ HACTE "MO AT PCreTéNisi "HampuMep, HA OCHOBE pa3JIMUHBIX TOYEK 3PEHUS MOTYT
nagesey Uigbayxoea |1aTeAHA .~"-._'|-:_:.'.|-_'|.:-:52'|t-.;

DAVXOE
pa3palaTEIBATECS MOMIEH ' CYNTHOCTh-CBA3L", MOJIETH KOHEYHOTO aBTOMATA U T.1I.

NeicteMTeneH: ¢ 19.08.2022 no 19.08.2023



3. Kak momydaream CHCTEMHBIX CEPBUCOB. B 3TOM CiIyuae TOUKHU 3PEHUA SBIISIOTCA
BHEIIHUMH (OTHOCHUTENBHO CHCTEMBI) IONYYATEIAMH CHCTEMHEIX CEpPBHCOB. [0YKH 3pEHUA
MOMOT AT OMPENEIUTh TAHHBIE, HEOOXOOUMBIE I BEIMOJTHEHUA CHCTEMHBIX CEPBUCOB WM UX
yIIPABJICHU .

Haunbonee >(p(peKTUBHEIM NOAXO0I0M K AHATM3Y TAKMX CUCTEM SABJIACTCA MCIIOIB30BAHUE
BHEIIHUX OINOPHBIX TOYEK 3peHusa. Ha ocHoBe sroro momxonma pazpadboran meron VORD
(Viewpoint-Oriented Requirements Definition — ompenenenne TpedboBaHMil HA OCHOBE TOYEK
3peHua) nua (opmupoBaHMA M aHanuza TpeOoBanm. OcHoBHBIE sranbel Metoma VORD
MOKA3aHEl HA pUCYHKE 1.3.

1. Unentudukaniisa TOUEK 3pEHUs, MOTYIAONINX CUCTEMHEIE CEPBUCEHI, U
UAEHTU(PUKAIS CEPBUCOB, COOTBETCTBYIONIMX KAKIOW TOUKE 3PEHHUSL.

2. CTpyKTypHUpOBAHHE TOYEK 3PEHUS — CO3JAHUE MEPAPXUM CTPYNIHUPOBAHHBIX TOYEK
3peHua. OOnIeCUCTEMHBIE CEPBUCH MPENOCTABIIOTCS O0NEe BBICOKUM YPOBHAM HEPAPXUU U
HACIEOVIOTCS TOYKAMH 3PEHUS HU3MIETO YPOBHI.

3. JlokyMEHTHpPOBAHNE OMOPHBIX TOUEK 3PEHMA, KOTOPOE 3AKII0OYAETCA B TOTHOM
OMMCAHUN UIEHTH(DUIIUPOBAHHBIX TOYEK 3PEHUA U CEPBUCOB.

4. OroOpaxeHne CUCTEMBI TOYEK 3PEHUSA, KOTOPAs MOKA3BIBAET CUCTEMHEIE OOBEKTHI, OM-

peneneHHbIe HA OCHOBE MH(OPMAIINH, 3AKTFOUEHHON B OMOPHBIX TOYKAX 3PEHMUA.

: "}_

CrpyTypuposaHme Al YT o S R =L Orobpaxeswe
TOMWEE BDds 0 el 30CHEY CHETEME TOYEK JDEHNH

Pucynok 1.3 - Merog VORD

[Ipumep. Paccmorpum wucnions3oBaHue MeToga VORD Ha mepBeIX Tpex miarax aHaidsza
TpeOOBaHUM [JIsI CUCTEMBI CHCTEMBI MOIEPKKH 3aKa3a M yuyera TOBapoB B OakamelHOUW JiaBke. B
OakaneMHOM JIaBKe IS KaXJI0ro ToBapa (HKCHpPYETCS MECTO XpaHEHHA (OIpeeleHHas I10JIKa),
KOJMYECTBO TOBapa M ero mocraBmMk. CHcTeMa TOAJEPKKHM 3aka3a M ydeTa TOBApOB JI0/DKHA
oOecrieunBaTh q00aBiIcHNE HH(OpPMAIIMK O HOBOM TOBape, U3MEHEHUE WIH yAaleHHE UH]opMalmn
00 wuMeromeMcs ToBape, XpaHeHWE (Io0aBlicHHWE, HW3IMEHEHHE W yAaleHue) HHQOpMaud o
MOCTABIIMKaX, BKIIFOUAIONIEN B ce0s Ha3BaHWe PUPMEI, €€ afapec U TenedoH. [Ipu moMomm CHCTEMEI
COCTaBIAIOTCS 3aKa3bl mocTaBImMKaMm. Kaaelii 3aka3 MOXKET COJIEpKaTh HECKOJBKO TO3MIMHA, B
Ka K/10¥ MO3UILNN YKa3bIBAIOTCA HAMMEHOBAHHE TOBApa U €70 KOJIMUECTBO
B 3aka3e. Cucrema mo TpedoBaHMIO MONE30BATENA (DOPMUPYET U BELOAECT HA IIEUATh CICIYIONIYIO
CIPABOYHYH WH(POPMALHIO:

- COMCOK BCEX TOBAPOB;

- COMCOK TOBAPOB, UMEIONIUXCS B HATUINH;

- COMCOK TOBAPOB, KOJIMYECTBO KOTOPBIX HEOOXOIUMO IMOTIOHUTE;

- CIMCOK TOBAPOB, MOCTABIIAEMBIX JAHHEIM ITOCTABIIAKOM.

[lepBeim miarom B (opmupoBaHUM TPEeOOBAHUM ABIAECTCA MIACHTHU(PUKAIMA OIOPHBIX
TOUEK 3peHusA. Bo Bcex meTomax (popmupoBaHus TpeOOBaHMIT, OCHOBAHHBIX HA HMCHOJIb30BAHNH
TOUEK 3PEHUS, HAYAIbHAS HACHTU(PUKAUA ABIAETCS HauOonee TpygHOM 3amauen. OnuH u3
MOAXO0B K MAECHTU(DUKAIINM TOYEK 3PEHUA — METOJ 'MO3TOBOM aTaKh'', KOTJA OIPEAECIAI0TCA
MOTEHI[UAIBHEIE CUCTEMHBIE CEPBUCEL M OPraHU3aiui, B3aUMOJECHUCTBYIONINE C CHCTEMOM.
Opranusyercs BCTpe€Ua JIMIl, YYACTBYHONMX B (opMupoBaHMM TpeOOBAHUM, KOTOPEIE
MPEAIATal0T CBOM TOYKW 3PEHUSA. DT TOUKH 3PEHUSA TMPEACTABIAIOTCA B BUOE IUATPAMMEL,
COCTOAMEH |3, DATA, KPYRQBEIX 00acTel, 0TOOPaKaIONIMX BO3MOXKHEIE TOYKH 3PEHU (PUC. 4).
Bo BpeM#EIBRTHHOTPATEY HE0OX0TUMO NIEHTU(PHUIIMPOBATE MOTEHIIHAITEHEIE OMOPHEIE TOYKH

E:E;T: Lﬁ Eiﬂcﬂg; %ﬁfﬂHigﬁziff::ﬂaégﬁﬂﬁﬂ%oﬂﬂdaE BXOJHEIC JaHHBIC, HE(YHKIMOHAIGHEIE TpeOOBaHMI,
YIIPABJIIIONIAE COOBITUA U UCKITIOUUTEIIEHEIE CUTY ALUH.
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Bnangne

Crnemyromen craamed mporecca (popmupoBanus TpedboBanuii Oyaer waeHTH(UKAIIIA
OMOPHBIX TOYEK 3peHusA (Ha pucyHke |.4 moka3aHwel B BUIE TEMHBEIX KPYTOBBIX 00Onacren) u
CEPBHUCOB (MOKAa3aHBI B BUIE 3aT€HEHHBIX oOmacrer). CepBUCH MOKHBI COOTBETCTBOBATE
ONOPHBIM TOYKaM 3peHusa. Ho Moryr OBITB CEPBHCHEI, KOTOPBIE HE IOCTABIECHEI UM B
COOTBETCTBHE. JTO 03HAYAET, YTO HA HAYAJILHOM JTAIl€ 'MO3TOBOM aTaKA' HEKOTOPBIE OIMOPHEIE
TOUKHU 3PEHUS HE OBLIA UAECHTH(PUIIUPOBAHEL.
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Pucynoxk 1.4 - [luarpamma napeHTH(pUKALIUN TOYEK 3PEHUA

1.1

[TOKA3dHO

pacrpeneneHue

CEPBHCOB

IS

HEKOTOPBIX

UACHTU(UIIUPOBAHHEIX HA pUCYHKE 1.4 Touek 3peHusa. OOuH M TOT K€ CEPBUC MOKET OBITH
COOTHECEH C HECKOJbKMMHU TOUKAMU 3PEHUA.

Tabnuua 1.1 - CepBUCbI, COOTHECEHHbIE C TOYKaMWU 3pEHUS

KJIHEHT MOKYNATe/]l | MOCTOSHH | TOBAp MOCTABINH | MpoJaBell | aAMHHHCT
b bl K parop
MOKYIIATe/I
b
[TpoBepka | 3anecenue | [lonyuenue |IIpuem 3anecenue | Ilpomaxa JlocTym k
HATUI U B CITUCOK CKMIKHU TOBApA B Dazy TOBapa Oaze
TOBapa KJIMEHTOB ITAaHHEIX TAHHBIX
[Toxymka [Tonyuenue | 3anecenue [TeuaTs [TpoBepka
TOBapa nHpopman | B Oazy gyeKa CTATUCTHUKH
15051 TAHHBIX
[Tosryuenue Haznauenu JlocTym k [Tepeomnpen
ueKa € IICHEI KaTaaory EJIEHUE
I[CHBI
3akas [Tepeonpen [Tpoepka | Odopmnen
TOBapa €JIEHHE HATHUMA ue 3aKasa
I[€HEI TOBApa
3aHECEHUE 6y MEHT NOANUCAH «IToxymaem Odgopmuen | Ileuars
S CYMMBL. Lo Anerearnoosils «HETIOKYTIA MOKYITATE
MOKYTIKH B EMBII» 10
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EDTH

Bnangn

TaHHBIX | |

HMudopmanusa, m3BiedyeHHAs W3 TOUEK 3PEHMA, WCIOMB3YETCA A 3aMOJHEHUS (DOpM
AaOJIOHOB TOYEK 3PEHHMA M OpPraHM3alMd TOYEK 3PEHUA B HEPAPXHUI0 HACIENOBAHHUA. JTO
TO3BOJIAET YBUAETH OOMIME TOUKHU 3PEHUSA M HOBTOPHO HCIOJIB30BATE MH()OPMAIIUIO B UEPAPXUHU
HacnenoBanua.  CepBuUCH, JaHHBEIE W yOpaBaAomias  uHQOpMAIMA  HACIEOYIOTCA
MOAMHOKECTBOM TOUek 3peHusa. Ha pucynke 1.5 mokaszana 4acTe MepapxXuul TOUEK 3PEHUS I
CUCTEMBI MMOINEPKKHU 3aKa3a U y4eTa TOBAPOB.

Bce TeuKK 2peHMA

NoCTa BELAK COT R I A ‘ EAE2EHTEE ‘ ToOBaD |
KOHCYABTEHT 3 AMHHMCTRATO NOKYNaTEND MNMotTeAHHEBIM

NoEynaTens

Pucynok 1.5 - Uepapxus Touek
3penus IlocTaHoBKa 3a1a4H K IpakTHYeckoi padore 1

1. M3yunTs npennaraeMelii TEOPETUYECKUN MATEPHATI.

2. IlocTpouts OmOpHEIE TOUKH 3pEHU HA 0OCHOBaHNH MeToa VORD nna popmupoBanus
U aHam3a TpedoBaHuil. Pe3yasTaToM mOMKHEL IBUTHCS OBE JUATPAMMBI: UArpaMma
UICHTA(PUKAIMY TOUEK 3PEHUS U JUArpaMMa HEPAPXUU TOUEK 3PEHUA.

3. CocraBurte MH(OPMAIMOHHYIO MOAENL OyIymiedn CHCTEMBI, BKIIOYAIONIYID B Ce0s
OMMCAHUE OCHOBHBIX OOBEKTOB CHCTEMBI M B3aUMOACHCTBUS MeExIy HUMH. Ha ocHoBanuwu
WH(OPMAIMOHHON MOJEIU, THAarpaMMBl HACHTU(PUKALMY TOYEK 3PEHUA, TUArPAMMElI HEPAPXUHU
TOUEK 3peHUs CPOpMUPOBATH TPEOOBAHMUS MOJIB30BATENA U CUCTEMHBIE TPEOOBAHUS.

4. Ha ocHOBanun Omucanus CHUCTEMBI, HH()OPMAITMOHHOW MOJEIHN, MOJB30BATENBCKUX U
CUCTEMHBIX TpeOOBaHul paspaborare TexHuueckoe 3amanue (13) HAa mpoekTupoBaHue

nHpopmarmonnon cucremel (Llpunoxenne A). T3 momxHO Cconepkark OCHOBHEBIE Pa3aelbl,
omucannsie B ['OCT 34.602-89.

5. O¢gopmuts OTUET IO TIpAaKTHYECKOU padore. [IpencraBuTe OTHET U1 3aNIUTHL.

BHPHHHTI:I HHIAHBHIYV A/ IbHBIX 3ajlaHHi

B COOTBETCTBUM C YKA3aHHOW NMPEAMETHON 00IACTRIO U KIACCOM pa3padaTeIBAEMOU
MH(OPMAIMOHHON CHCTEMBI pa3paldoTaTs TEXHUUECKOE 3ananne Ha npoektuposanue MC.

Tabmuma 1.2 — HH,IIJ{BI/I,I[}’HJIBI{BIE 3a0aHu s

No [TpegmerHas o0macTs Kmacc UC

| Cxnan MRP

2 [TpomuzBoaCTBEHHOE TpEATPUATHE ERP

3 Toprosoe npe qnpusaTue CRM

4 Toprosoe HEE,I[HEHHTHE SCM

5 OBOE ) B2C
plyar 2| Hmprpmaw,n;a@ BA500060000043E B2B

7 ['Crpoutéibnoe penipuaTue UC yuera

3 Bricmiee ylleﬁHUE 3aBeIeHue NC ynpaBneHus

m
F—
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9 Nu@dpacrpykrypa npennpustus CIIIIP

10 | AnmaparHas uH(pacTpyKTypa mpeanpuaThs DKcrnepTHasd cUcTeMa

Cﬂ,[[EpEHHHE oT4dHeTa

[To Bemmonnennoit padoTe cocraBasgeTcs oTueT. OTUeT BEIMOTHIETCS B AEKTPOHHOM
Buze. [10 BEITOTHEHHOMY OTYETY NPOBOAUTCS 3AMIUTA MTPAKTUIECKOU pabOTHL.

OTuer Mo MPAKTHIECKON padoTe NOJIKEH COCTOATE U3 CIENYIONINX CTPYKTYPHEIX
3JIEMEHTOB:

- TUTYJIBHBIA JIUCT;

- BBOJHAS YACTh;

- OCHOBHAsA 4aCTh (OnMUCcaHue padOTHI): TEXHUYECKOE 3a1aHNE HA NIPOEKTUPOBAHUE
MH(OPMAITMOHHON CHCTEMBI;

- 3AKTIOYCHME (BEIBOEI ).

BBOmHAasa 94acTe OTUETA JOJKHA BKIKOYATE TyHKTHL:

- YCIIOBUE 3a71a9H;

- MMOPANOK BBIITOJIHEHHS.

- MMPOrPaMMHO-AIMMMAPATHEIE CPEACTBA, UCTIOIB3YEMBIE OPH BEITOJTHEHUU PaboTHI. 3ammTa

OTYETA I10 3aKIF0YAETCA B MPEABABICHUN NPENOIABATEIO T0JIYUECHHBIX
pe3yasTaToB B BUE (hpailyia M JEMOHCTPALIMHU ITOJTYIEHHBIX HABBIKOB MPU OTBETAX HA BOMPOCH

[MTPCIIO AdBATCIIA.

KoHTpoJibHBbIE BONIPOCHI

. UTO Takoe JKU3HEHHBIN [IUKJI IPOTPAMMHOT0 OPOIYyKTa?

. Jaite onpenenenne Moaenu )ku3HeHHoro nukna [10.

. [TpuBegure sramel pa3pabOTKH MPOTrPAMMHOTO CPEICTBA.

. Kakue stame! sBxmouaer B ceda mogens KL I1IC cormacuo I'OCT 19.102-777?
. UTo BKIIOYAET B CE0s ATAI NMPEANPOEKTHOTO UCCIETOBAHUSA

. [Tepeuncimre pyHKIIMOHATEHBIE TPEOOBAHUA K NPOTPAMMHOMY MPOAYKTY.

. [lepeuncmite SxCIuryaTaliMOHHEIE TPEOOBAHNA K IIPOrPAMMHOMY ITPOIYKTY.

. [lepeancmire npapuna pa3pabOTKi TEXHUYECKOTO 3a0aHUA.

. HazoBuTE OCHOBHEBIE PA3EIBl TEXHUUECKOTO 3aIaHUS.

10. B kakux OTHOMEHUAX HAXOAATCS 3aKA34UK U pa3padoTuuK mpu BEIpadOTKE

O OO0 ~1 O h B o

TpeOOBAHUI K TPOTPAMMHOMY CPEIICTBY?
IIpakTnueckas padora 2. OHTOIOrHYeCcKHe MO/JIe/IH HHPOpMALIHOHHBIX CHCTEM

Henas padorTsl: [Ipoanamm3upoBaTe TEXHOJIOTUM YIPABICHUA KU3HEHHBIM IIUKIOM
WH(OPMAITMOHHEIX CUCTEM.

OcHoBBI TeOpHH

ATTecTanus TpeOOBaHHMI

ATrecranMa  OOMKHA — NPOAEMOHCTPHUPOBATH, 4YTO  TpPeOOBAaHWA  OEUCTBUTEIIBHO
ONPENENsIOT Ty CUCTEMY, KOTOPYIO XOUET MMETh 3aka3zuuk. [IpoBepka TpeboBanuil Ba)kHa, TAK
KaKk OmuOKM B cnenu(ukanuy TpeOOBAHMH MOTYT MPUBECTH K MEPEIEIKE CUCTEMEI U OOIBIINM
3aTparaMm, eciu Oyayr oOHapyKeHBI BO BpeEMs Iporecca pa3padoOTKM CUCTEMBI WM MOCIE
BBEICHMA €€ B SKCIuryarannto. CTOMMOCTE BHECEHHSA B CHCTEMY M3MEHEHUM, HEOOX OTMMBIX [IJIA
yCcTpaneHus OommOOK B TpeOOBAHMAX, HAMHOTO BBIIIE, YEM HCOPABJIECHHE OMHOOK
MPOEKTUPOBAHUA WIM KOnupoBanus. Ilpumumna B TOM, 94TO mM3mMeHeHHe TpeOOBAaHMM OOBITHO
BJICYET 3a COOOM 3HAYMTEIBHEIE U3MEHEHUS B CHUCTEME, ITOCIE BHECEHHUS KOTOPBIX OHA JOIKHA

TPOITH TORROPHASARGIANOBAHNE.
BU BV 1p0 ATTECTAIIMH JOJAKHBI OBITH BEITOTHEHBI PA3THMUHEIE TUIEI MTPOBEPOK
Ceptudpmkar: _2C0000043E9ABBBO52205E7BAS00060000043E

Bn aneniPEiimEﬂM JateAHa AnexkcaHgpoBHa
1. IlpoBepka mpaBunsHOCTH TpeOOBaHwmii. [loap30Barens MOMKET CUWUTATH, YTO CHUCTEMA
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Pa3sMBILUIEHNUSA U aHATW3 MOTYT NPUBECTH K HEOOXOOMMOCTH BBEAEHMS NOIMOJIHUTEIBHBIX WU
HOBEIX (pyHKIMI. CHCTEMBI NPENHA3HAYEHBI IS PA3HBIX [TOJB30BATEIEH C Pa3IMYHBIMHU
noTpeOHOCTAMM, M TOSTOMY HA0Op TpeboBanuu Oyaer mNpeacTaBasaTh COO0M HEKOTOPBIH
KOMITPOMMCC MEK Y TPEOOBAHWAMH ITOJIB30BATENEH CUCTEMEL.

2. IlpoBepka ©HA HenpoTHBOPEYUBOCTE. Cnemuukanmsa TpeOOBaHUM HE JOJIKHA
COOEpPKATh MPOTHUBOPEYUM. ITO O03HAYAET, YTO B TPeOOBAHMAX HE OOMKHO OBIThH
OPOTUBOPEUANINX OPYT OPYTY OTPAHMYEHUH WIHW PA3INUUYHBIX OMUCAHWM OOHOM W TOU IKE
CUCTEMHOHU (DYHKIHH.

3. ITpoBepka na nomuoty. Crienuukanusa TpeOOBAaHNN JOKHA COOEPKATE TPEOOBAHNA,
KOTOPEIE OTIPEAEIISAIOT BCE CUCTEMHEIE (DYHKIIMU M OTPAHUUYEHU S, HATATAEMBIE HA CHCTEMY.

4. ITpoBepka Ha BBIMOMHUMOCTE. Ha OCHOBE 3HAHUA CYNIECTBYIONIUX TEXHOIOTHM
TpeOOBAHWA MOJKHBI OBITH MPOBEPEHBI HA BO3MOKHOCTH UX PEATHHOTO BBEINOIHEHUA. 3I0€ECH
TAKKE MPOBEPAIOTCA BO3MOKHOCTH (PUHAHCUPOBAHMA U Tpapuk pazpabOTKH CUCTEMBI.

CymniecTByer pAaa METOAO0B aTTECTALMN TPEOOBAHNM, KOTOPBIE MOKHO UCIOJIE30BATh
COBMECTHO WM KAXKIBIN B OTAEILHOCTH.

1. O630p TpedoBanmii. TpedoBaHuA CUCTEMHO AHAIM3UPYIOTCA PELEH3EHTAMMU.

2. [IpororunmipoBanue. Ha sTom srame npoToTUn CUCTEMBI JEMOHCTPUPYETCA KOHEUHBIM
MOJIL30BATEIAM M 3aKa3zuuky. OHM MOTYT SKCHEPUMEHTHPOBATH € OTUM IMPOTOTUIIOM, YTOOEI
yOequTECs, 4TO OH OTBEYAET UX MOTPEOHOCTAM.

3. I'eneparus TECTOBRIX CIieHApueEB. B uneane TpeboBaHN JOKHEI OBITh TAKMMH, YTOOBI
UX pPeanu3anyio MOKHO OBLIO mpOTECTUPOBAThL. ECmu TeCTHI ni TpedoBaHUN pa3zpadaTeI-BarOTCA
KaKk 4acTh MpOIEecca arrecTauud, TO YacTOo OTO IO3BOMAAET OOHAPYKUTH HOPOOIEMBEI B
cnerupukanyy. Ecim Takue TECTH CIOKHO WJIM HEBO3MOKHO pa3padorarb, TO OOBIYHO 3TO
03HAYAET, 4TO TPEOOBAHNA TPYIHO BEIMOJHUTE U ITO3TOMY HEOOXOIMMO X NEPECMOTPETE.

4. ABTOMATU3UPOBAHHBEIM  AHAIM3  HEOPOTUBOpeuwmBOCTH. Ecim  TpeboBamus
MPENCTABIEHEI B BHUIE CTPYKTYPHBIX WM (POPMAJIBHBIX CHUCTEMHBIX MOIEIEH, MOMKHO
HCIIONB30BaTh MHCTpyMeHTAmIbHBIE (CASE-cpencrtBa i TPOBEPKA HEMPOTHBOPEUUBOCTH
mojenen. Jlnsa aBTOMATU3NPOBAHHON HPOBEPKH HEMPOTHUBOPEUUBOCTH HEOOXOAMMO ITOCTPOUTH
0a3y maHHBEIX TPEOOBAHMM M 3aTEM NOPOBEPUTH BCE TpeOOBaHuA B H5TOM 0ase JaHHEBIX.
Anam3arop TpeOOBAHUI TOTOBUT OTUYET 000 BCEX 0OHAPYIKEHHBIX MPOTHBOPEUM X .

[Tonp30BaTENBCKUE U CUCTEMHBIE TPEOOBAHUA

Ha ocHOBaHnuM moOmy4eHHBIX MOJENEN CTPOATCA MOJIB30BATENBCKUE TPEOOBAHNA, T.€. KAK
OBLIO CKA3aHO B HAYAJIC ONMMCAHUE HA €CTECTBEHHOM SA3BIKE (DYHKIIMH, BBITOITHACMBIX CHCTEMOU,
11 OTPAaHWYEHNI, HAKIAJEIBAEMBIX HA HEE.

[Tomp30Barensckue TpeOOBAHWUA TOMKHBI ONMUCBHIBATHE BHEMIHEE ITOBEIEHUE CHCTEMBEI,
OCHOBHBIE (DYHKIIMM U CEPBUCHI MPEIOCTABIAEMBIE CUCTEMOM, €€ HE(PYHKIIMOHAIBHBIE CBOMCTBA.
Heo0xoaumo BEIZEMUTE ONOPHBIE TOUYKH 3PEHUA U CTPYIIIUPOBATE TPEOOBAHNUA B COOTBETCTBUH
¢ aumu. [lone3oBarensckue TpedOBAHNA MOKHO O(POPMUTE KAK MPOCTEIM NEPEYNCIEHUEM, TAK U
HICITONTB3Y A HOTALIMIO BAPUAHTOB MCITOJIE30BAHMUA.

Jlanee cocTaBmAOTCA CUCTEMHBIE TPpeOOBaHMA. OHU BKIIOUAIOT B CEOA:

1. TpeboBanus k apxurekType cucreMsl. Hanmpumep, 4nciio 1 pa3MeEnIeHNue X PaHUINI U
CEPBEPOB IIPIUIOKEHUMN.

2. TpeboBanusa k mapamerpam oOopynoBanusa. Hampumep, uacrora mnponeccopoB
CEPBEPOB M KJIMEHTOB, 00BEM XPaHWINII, pa3Mep OMEPATUBHOM M BUAEO MAMATH, HPOMYCKHAS
CITOCOOHOCTE KaHaia v T.]I.

3. TpeboBanua k mnapamerpam cucremsl. Hampumep, Bpemsa OTKIMKAa HA JIEHCTBHUE
MONAB30BATENA, MAKCUMAJIBHEIM pa3Mep NOepenaBaemMoro (aima, MaKCHMAIBHAA CKOPOCTE
mepenau JaHHBIX, MAKCHUMAIBEHOE YUCIO OJHOBPEMEHHO padOTAIONINX MMOJIB30BATENEH U T.1.

4o kB EBRRGHHERA/ER TPAMMHOMY HHTEP(EHCY .

Ceprudurar:  2c0mpokpedeBanrmackecTPyRTYpecucTeMel. Hampumep, MacmradupyemocTs,

Bnaneneu: lllebayxora TateAHAa AI'IEHEEH,EI,%YDEHEI

pacrnpenen€HHoCTb, MOIYJIbHOCTb, OTKPBITOCTb.
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- MACIITAOMPYEMOCTE — BO3MOKHOCTH PACIHPOCTPAHEHUS CHUCTEMBI HA OoOmbIIOE
KOJIMYECTBO MAIIWH, HE NPUBOIANIAA K MOTEpe paboTrocmocoOHOCTH U 3(PPEKTUBHOCTH, IIPH
5TOM CIIOCOOHOCTH CHCTEMBI HApPANIMBATL CBOI0 MOMNIHOCTEL JOMKHA OIPEIEHAThCS TOIBKO
MOMIHOCTEIO COOTBETCTBYIONIETO AMMAPATHOTO 00eCImeueHms.

- pacmpeneneHHOCTE - CUCTEeMA JOIKHA MOAIEPKUBATE paCOpenenIéHHOE XpaHEHUE
IAHHBIX.

- MOAYJIBHOCTD - CUCTEMA JOJIKHA COCTOATE U3 OTAEABHBIX MOAYIEH, UHTETPUPOBAHHBIX
MEKIY COOOM.

- OTKPBITOCTE - HAJIMYUE OTKPEITEIX HHTEP(PENCOB LI BO3MOKHOU JOPAOOTKHN U
UHTErPalny ¢ IPYTUMH CUCTEMAMH.

6. TpeboBanua mo B3aMMOAEHUCTBUIO M UHTETPALUM C APYTUMH cUCTeMaMmu. Hampumep,

HCIONBp30BaHe o0mield 0a3el JAHHBIX, BO3MOKHOCTE MOJMYYEHUS MAHHBIX M3 043 HAHHBIX
ompenenéHHBIX CUCTEM U T.1.

Texnnuyeckoe 3aaHue

Texnuueckoe 3amanme mpencraBiaser CO0OM MOKYMEHT, B KOTOPOM C(POPMyIUPOBAHEI
OCHOBHBIE L€ pa3paboTku, TpeOOBaHMA K MPOrpaMMHOMY IMPOAYKTY, OMPENEIEHBI CPOKU U
yTansl pa3paboTKU U PErIaMEHTUPOBAH MPOIIECC MPUEMO-COATOUHBIX UCHBITaHu. B pazpaborke
TEXHUYECKOTO 3aJaHusA y4YaCTBYIOT Kak IIPEICTABUTENM 3aKa3uhKd, TaK W IPEACTABUTEIN
UCIOJHUTENA. B OCHOBE 3TOr0 MOKYMEHTA JE€KAT MUCXOOHBIE TpeOOBaHUA 3aKa3uuKa, AHAN3
MEPEOOBEIX MOCTWKEHUM TEXHUKH, PE3yJIbTATEl BBEIITOIHEHUS HAYYHO-HCCIEI0BATEILCKUX
paboT, MpeInPOEKTHEIX UCCAEN0BAHNN, HAYUHOTO MPOTHO3UPOBAHUA U T. II.

ITopsiiok pa3spadoOTKH TeXHHYECKOI'0 3alaHUHA

PazpaboTka TEXHWUECKOTO 3aJaHUs BBIMOIHAETCA B CICAYIONIEH MOCIENOBATEILHOCTH.
[Ipexxne Bcero ycranaBmuBaroT HAOOP BBEINOMHAEMBIX (YHKIMI, & TakKk€ IEPEUCHb U
XapaKTEPUCTHUKN MCXOOHBIX JAHHBIX. 34aT€M OINPENEIAIOT IEPEYEHb PE3YJIbTATOB, WX
XapaKTEPUCTUKHU U CIOCOOBI MPENCTABICHUA.

Jlanee yToUHAIOT Cpeny (PyHKIMOHUPOBAHUS MPOTPAMMHOIO 00ECIIEYEHUA: KOHKPETHYIO
KOMIUIEKTAIIMIO W IMAPAMETPHI TEXHUYECKUX CPENCTB, BEPCHUIO HUCIOJIB3YEMOM OIEPALMOHHOU
CUCTEMBI W, BO3MOJKHO, BEPCHM W IAPAMETPHI APYTrOro YyCTAHOBJIEHHOTO IPOrPAMMHOTO
obecneyeHus, ¢ KOTOPBIM IIPEACTOUT B3aUMOAEUCTBOBATE Oy IynieMy OPOTPAMMHOMY MPOOYKTY.

B ciayuasx, xorma paspadaTeiBaemMoe MOporpaMMHOE 00eCrmedeHue COOMpAEeT M XPaHUT
HEKOTOPYI0 HH(OpMALMIO WIA BKIKYAETCA B YHOPABICHUE KAKUM-THO0 TEXHHYECKUM
MPOLECCOM, HEOOXOAMMO TAaKKE€ UETKO PErjJaMEHTHPOBATH IEHUCTBUA IMPOTPAMMEI B CIydae
cOoeB 000pyIOBAHNA W SHEPTOCHAOKEHUS.

1. O0nmwme nomoxeHuA

1.1. Texuuueckoe 3ananue opopmsior B coorBercTBun co cranaaprom ['OCT 19.201-
78, TOCT 34.602-89.

1.2. Jlna BHECEHUA U3MEHEHUH U JOMOJHEHHH B TEXHUYECKOE 3aJHUE HA MOCIEIYIONIINX
CTanuax pazpadOTKHA MPOrPaMMEI WM MPOTPAMMHOTO M3JEIUA BEIMYCKAIOT JOMMOJIHEHUE K HEMY.
CoryjacoBanue W YTBEPKACHHUE NOMOJHEHMA K TEXHMYECKOMY 3aJaHUI0 IPOBOIAT B TOM K€
MOPAAKE, KOTOPBIA YCTAHOBJIEH AJI1 TEXHUYECKOT O 3a0aHM .

1.3. Texanueckoe 3ananne JODKHO COOEPKATE CACAYIONINE Pa3aEeIIb:

1) oOnmMe cBeaeHMA;

2) Ha3HAYEHWE U [EMN CO3OaHMA (PAa3BUTHA) CHCTEMBI;

3) xapakTepucTukKa 00BEKTOB ABTOMATH3AINH;

4) TpeOOBaHMA K CUCTEME;

5) cocTaB u copepxkanue padoT IO CO3JAHUI0 CHCTEMEL,

6) HoP R JIA ¥ IPHEMKHU CHCTEMBI;
i s

Ceprucbmkar:  2C0 OBATHA K COGTABY M -E0IEPKAHNUI0 PA0OT MO MOATOTOBKE 00BEKTA ABTOMATH3AINN
Branengy BB Crre TEMER B TEMIOTRIE;

§8) TpeboBaHMA K JOKYMEHTHPOBAHUIO;
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9) ucTrouHUKHN pa3pabOTKH.

B 3aBHCHMOCTH OT 0COOEHHOCTEN MPOrPaMMBI HUTH HPOTPAMMHOI0 U3IEIHS JOITYCKAETCA
YTOUHATEH COJEPKAHUE PA3AEIOB, BBOIUTE HOBEIE Pa3Aeibl WM O0BEIUHATE OTIAEIBHBIE U3 HHUX.
[Tpu HEoOXOaUMOCTH TOMYCKAETCA B TEXHUUECKOE 3aJaHUE BKIIFOYATE MPUJIO0 KEHUA.

2. Conepxanue pa3nenoB

2.1. B pazgene «O0nme cBeneHns» yKkas3plBaloT:

1) monmHOE HAMMEHOBAHUE CUCTEMEI U €€ YCIOBHOE 0003HAUEHHUE;

2) mu(p Temsl uau mu@p (HOMEP) TOTOBOPA;

3) HANMEHOBAHUE NPEANPUATHHN (0OBEAMHEHNH) pa3pabOTUNKa U 3aKa39nKa
(TOTB30BATENSA) CUCTEMEI U X PEKBU3UTHI;

4) nepeyeHs JOKYMEHTOB, HA OCHOBAHUM KOTOPBIX CO3JAETCS CHCTEMA, KEM U KOTAa
YTBEPKIECHBI 3TH TOKYMEHTHI;

5) NIaHOBBIE CPOKU HAYAIA U OKOHUYAHUA PA0OTEI IO CO3TAHUIO CHCTEMBI;

6) ceeneHnA 00 NCTOYHUKAX U TOPAAKE (PMHAHCUPOBAHUA PadoT;

7) mopanok 0(pOpPMIECHNA M TPEIBABACHHUA 3aKA3UMKY PE3YJILTATOB padOT MO CO3TAHUIO
CUCTEMBI (€€ YacTeHl), N0 W3TOTOBJICHHI0O W HANaJKe OTHEIbHBIX CPEACTB (TEXHUYECKHX,
IPOTrPAMMHBIX, HH()OPMAITMOHHBIX ) U OIPOTPAMMHO-TEXHHUYECKUX (IIPOTPAMMHO-METOINIECKHX )
KOMIUIEKCOB CHCTEMEI.

2.2. Paznen «Ha3nauenue u nuem co3ganud (pa3BuTHA) CUCTEMED) COCTOUT U3
MOAPa3aEIOB:

1 ) Ha3HAUEHHUE CUCTEMBEI;

2) LIeI CO3MaHus CUCTEMEL.

2.2.1. B mompazmene «Ha3naueHue CHCTEMBD» YKA3BIBAIOT BHJ ABTOMATU3HUPYEMOU
OEATENBHOCTH (YOPABICHUE, MMPOECKTUPOBAHUE U T. I1.) U NMEPEYECHbL OOBEKTOB ABTOMATH3ALMHU
(00BEKTOB), HA KOTOPBIX MPEAMOIATAETCS €€ UCTOIL30BATh.

2.2.2. B mogpaznene «Llenn co3manus CUCTEMBD) IPUBOAAT HANMEHOBAHUA U TPeOyeMEIE
3HAYEHUS TEXHUYECKHUX, TEXHOJIOTUYECKUX, MPOU3BOACTBEHHO-IKOHOMHUECKUX WM OPYTHUX
moKaszarenedn OOBEKTA ABTOMATU3ALNM, KOTOPBIE NOJDKHBEI OBITE OOCTUTHYTEL B PE3YILTATE
cozmanug MC, u yKa3eIBarOT KPUTEPUH OLIEHKH JOCTHKEHUA LIEIEH CO3TaHNUA CUCTEMEI.

2.3. B pazgene «XapakTepucTuK 00BEKTa ABTOMATH3 AU MPUBO IAT:

1) kpaTkue cBenenua 00 0OBEKTE ABTOMATH3AIIMHM WIN CCBLIKN HA JOKYMEHTHI,
COAepKaniue TAKyr HH(PO pMaIuio;

2) cBeneHna 00 yCIOBUAX SKCIUTyaTAIMH OOBEKTA ABTOMATH3AIMHN U XaPAKTEPUCTHUKAX
OKPYKatoMIEN CPEIEI.

[Tpumeuanune: [{na CAIIP B pazgene nomoIHUTENBHO OPUBOAAT OCHOBHBIE MAPAMETPHI U
XapaKTEPUCTUKN 0OBEKTOB ITPOEKTUPOBAHM .

2.4. Paznen « TpeboBanus Kk CUCTEME» COCTOUT U3 CAEAYIONINX MMOAPA3AEIOB:

1) TpeboBaHMA K CUCTEME B LIETOM;

2) TpeboBanMA K (PYHKIMAM (3a71a9aM ), BEITOTHAEMEIM CUCTEMOM;

3) TpeboBaHMA K BUAAM 00ECIIEYEeHUS.

Cocrap TpebOBaHMM K CHCTEME, BKIIOUAEMBIX B naHHeld paszgen 13 nwa HC,
yCTAHABIWBAIOT B 3dBUCUMOCTH OT BHJ4, HA3HAYCHUA, CHEIU(PUUECKUX OCOOEHHOCTEH U
yCJIOBUM (DYHKIIMOHUPOBAHMUA KOHKPETHOM CUCTEMEI. B KakaoM mompasnene npuBOIAT CCBUIKU
Ha geucteytonme HT/I, onmpegenstonie TpedoBaHMs K CHCTEMAM COOTBETCTBYIOMIETO BUAA.

2.3.1. B noapasnene « TpeboBaHHA K CHCTEME B LIEJIOM» YKa3bIBAKOT: -

TpeOOBaHMA K CTPYKTYpPE H (PYHKIIMOHUPOBAHUIO CHCTEMBI;

- Tp€OOBAHMA K YMCIIEHHOCTH U KBATU(PUKAIIMY IEPCOHATA CUCTEMEL U PEKUMY €0

Cepmudmkar:  2C0S0MPENORAIII0 K 7THACIKHOTTEE,
Snapeneu: ety G BARIE 646 ACHOCTH;

- TPEOOBAHMA K S3PTOHOMMKE U TEXHHUYECKOU 3CTETUKE;
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- TpeOOBaHUS K TPAHCIIOPTAOETBEHOCTH I MO IBUKHBIX AC;

- TpeOOBAHMA K HKCIUTyaTAI[UH, TEXHUIECKOMY 00CITyKUBAHUIO, PEMOHTY U XPAHEHHIO
KOMITOHEHTOB CHCTEMBI,

- TpeOOBAaHUA K 3amIUTE NH(POPMALIMH OT HECAHKIIMOHUPOBAHHOTO TOCTYIIA;

- TpeOOBAHMA IO COXPAHHOCTHU MH()OPMAITUH MPH aBAPUAX;

- TpeOOBAHUSA K 3aIIUTE OT BJIUSHHUA BHENIHUX BO3EH CTBUH;

- TpeOOBAHUA K TATEHTHOU YUCTOTE;

- TpeOOBaHUA MO CTAHZAPTU3AINU U YHU() MKATINH;

- IOIMOJIHUTEILHEIE TPEOOBAHNU .

2.3.1.1. B TpeboBanuax K CTPYKTYPE U () YHKITMOHUPOBAHUIO CUCTEMEI TPUBOISAT:

1) mepedeHs MOACHUCTEM, UX HA3HAYEHHUE U OCHOBHBIE XaPAKTEPUCTUKHN, TPEOOBAHMS K
YHUCITY YPOBHEN MEPAPXHUH U CTEIEHUN LIEHTPATHU3AIINN CUCTEMBI;

2) TpeboBaHMA K cnoco0aM U CPEACTBAM CBA3U I MH(POPMAIIMOHHOTO 00OMEHA MEKIY
KOMITOHEHTAMUI CUCTEMBI;

3) TpebOBaHNA K XaPAKTEPHUCTUKAM B3aUMOCBS3€EN CO30ABAEMON CUCTEMEI CO CMEKHBIMHI
cucremMaMH, TpeOOBAHUSA K €€ COBMECTHUMOCTH, B TOM YHCIE yKa3aHuia O crocobax oOmeHa
nH(OpMAIEN (ABTOMATHYECKH, MEPECBUIKON JOKYMEHTOB, ITO TENE(POHY U T. I.);

4) TpeboBanus K pexuMaM (PYHKIIMOHUPOBAHUS CUCTEMEL,

5) TpeboBaHuA MO AMATHOCTUPOBAHUIO CUCTEMEI;

6) MEPCIIEKTUBEI PA3BUTHA, MOAEPHU3AIUN CUCTEMBEI.

2.3.1.2. B TpeboBanuax k mokazarensm HazHauenus MUC nmpuBoasaT 3HaueHus
MapaMeTPOB, XaPAKTEPU3YIONINE CTENEHL COOTBETCTBUA CUCTEMEI €€ HA3HAYECHUIO.

g NC ynpaBneHus yKas3pIBaroT:

- IOy CTUMBIE TIPEAETBI MOJEPHA3 AN U PA3BUTHUSA CUCTEMBI;

- BPEMEHHEIE XaPAKTEPUCTUKN, IPH KOTOPBIX COXPAHIAETCA HA3HAYEHNE CHCTEMEL.

2.3.2. B nmoappasmene «lpeboBanma k Bumam oOecrmedueHus» B 3aBUCHMOCTH OT BHUIA
CUCTEMBI MMPUBOIAT TPEOOBAHUA K MATEMATHYECKOMY, HH() OPMAITHOHHOMY, JTHHTBUCTHUECKOMY,
MPOTrPAMMHOMY, TEXHHMYECKOMY, METPOJIOrMUECKOMY, OPTraHM3alMOHHOMY, METOIUUECKOMY H
OpyTrHe BUaaM 00eCreueHns: CUCTEMBEL.

2.3.2.1. g mareMaTHIECcKOro 00eCcneueHns CUCTEMBI MPUBOAAT TPEOOBAHUS K COCTABY,
obmacTy mpuMEHeHMs (OrpaHUuEeHUs) U Cmoco0am, NCHOIB30BAHMUA B CUCTEME MATEMATHIECKHUX
METOI0B U MOJEJIEH, TUITOBEIX AJITOPUTMOB ¥ AJITOPUTMOB, ITOJJIEKANINAX pa3padoTKe.

2.3.2.2. g vH(pOpMATMOHHOTO 00EeCIEeUeHHA CUCTEMEI IPUBOIAT TPEOOBAHNI:

1) k cocTaBy, CTPYKTYpE U Cmoco0aM OPraHU3aIii JAHHEIX B CHCTEME;

2) k uH(pOpMATMOHHOMY 00MEHY MEKIY KOMIOHEHTAMU CHCTEMBI;

3) kK “H(POPMAITMOHHONW COBMECTUMOCTH CO CMEKHBIMH CHCTEMAMMU;

4) Do WCHOJB30BAHUIO OOMIECOIO3HBIX M 3aPETUCTPUPOBAHHEIX peCITy OJIMKAHCKUX,
OTPACIEBBIX KJIACCU(PUKATOPOB, YHU(PUIMPOBAHHBEIX IOKYMEHTOB MW  KIACCHU(PUKATOPOB,
OEUCTBYIONIMX HA JAHHOM HPEIITPUITHH;

5) MO MPUMEHEHHTIO CHUCTEM YIPABIEHUA 0a3aMH NAHHBIX ;

6) K cTpykType nponecca cbopa, 00padoTku, nmepenadun JaHHBIX B CUCTEME U
IPENCTABICHUIO TAHHBIX;

7) K 3aMTE JAHHEIX OT PAa3pyNICHUH ITPH aBAPHAX U COOSAX B ANIEKTPONMUTAHUM CUCTEMEL;

§8) K KOHTPOJTIO, XPAHEHIIO, OOHOBIEHUIO M BOCCTAHOBICHUIO TAHHBIX;

9) K mpouenype npugaHusa PHINIECKON CHIBI JOKYMEHTAM, MPOIYLIUPYEMBIM
texanueckumu cpeacrteamu UC (B coorBerctum ¢ ['OCT 6.10.4).

2.3.2.3. Jlna 5IUHTBUCTHYECKOrO0 OOECIEUEHMsA CUCTEMBI HOPUBONAT TPEOOBAHUA K
MIPUMEHEHUI0 B CHCTEME  A3BIKOB IPOTPAMMHUPOBAHMA  BBICOKOTO  YPOBHA, A3BIKOB
B3AMMO IGHEC PRI ORIk BRBATCTIEH M TEXHUIECKMX CPEICTB CHCTEMEI, d TAKKE TPeOOBaHHS K

CeprbROTIASOBAHPAD BSAOS2AERUAMPUBANMIG JAaHHBIX, K A3BIKAM BBOJA-BBIBOJA MAHHBIX, SI3BIKAM
B”E’ﬂe”%ﬁam&mﬁgfﬁiﬁﬂﬂﬁﬁﬁﬁ”mﬁ%ﬁm, CpeICTBAM  ONHMCAHMA mpeaMerHod oOmactu  (oObekTa

ABTOMATHU3AIMH ), K CITOCO0aM OpraHu3anmum Iuanora.
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2.3.2.4. ]Ina mporpaMMHOTO 00eCTeUeHUs CUCTEMEI TIPUBOIST MTEPEUIEHE MOKYITHBIX
MPOTPAMMHEBIX CPEICTB, a4 TAKKE TpeOOBaAHMA:

1) K HE3ABMCUMOCTH NMPOTPAMMHBIX CPENCTB OT UCnoJb3yeMelx CBT u onmepanmonnon
CpELNEL;

2) K KaueCTBY MPOTPAMMHBIX CPEICTB, 4 TAKKE K cmoco0amM ero o0ecrneueHus u
KOHTPOJIA;

3) Mo HEOOXOIMMOCTH COTIACOBAHUS BHOBEL pa3padaThIBAEMEBIX MTPOTPAMMHEIX CPENICTB C
(pOHZOM ANTOPUTMOB M MPOTPAMM.

2.3.2.5. Jl;ia TeXHM49eCKOoro o0ecneueHus CUCTEMEL IPUBOAAT TPEOOBAHNS:

1) kK BUZaAM TEXHUYECKUX CPEACTB, B TOM UYHMCIE€ K BHAAM KOMIUIEKCOB TEXHWYECKHX
CPENCTB, MPOTPAMMHO-TEXHUUECKMX KOMIUIEKCOB W JPYIMX KOMIUIEKTYIOMIMX W3IEIHH,
JOMYCTUMBIX K UCIIOJIb30BAHUIO B CUCTEME;

2) K (yHKIUOHAIBEHBIM, KOHCTPYKTHUBHBIM U SKCILTY ATAIIHOHHBIM XaPaKTEPUCTUKAM
CPENCTB TEXHUUECKOTO 00ECIeUueHN CHCTEMEL.

2.3.2.6. lnsa OpraHM3aiMOHHOTO OOECmeueHus MPUBOOAT TPEOOBAHUA K CTPYKTYpPE H
(YHKIUAM  [OOApA3AENECHUM, VYACTBYIONMX B (PYHKIMOHUPOBAHUM  CHCTEMBI  WJIH
00€eCreunBarNINX SKCIUTYATALHIO;

2.3.2.7. Hdna wmeromnueckoro oOecmeuenus WC npuBopsar tpeOOBaHUA K COCTaBy
HOPMATUBHO-TEXHUYECKON JOKYMEHTAIMM CHUCTEMBI (IEPEUEHb MPUMEHAEMBIX IPH €€
() YHKITMOHUPOBAHUHN CTAHAAPTOB, HOPMATUBOB, METOAUK U T. II.).

2.4. Paznen «CocraB u conepxanue padoT mo CO3TAHUIO (PA3BUTHIO) CUCTEMEBD» NOJLKEH
COOEPKATh MEPEYEHh CTAOAUU U 3TAmOB padOT mo co3maHuio cucremsl B coorBeTCcTBUM ¢ ['OCT
24.601, cpokn uX BEINOJIHEHUA, NEPEYCHBL OPraHU3aluil - UCHOOIHUTENIEH padoT, CCBUIKA HA
TOKYMEHTHI, MOATBEPKAAIONINE COTIACHE ATUX OPTaHU3AIMM HA VUACTHUE B CO3TAHUM CHUCTEMEL,
WJTA 3aMHCh, OMPEAETAIONIYI0O OTBETCTBEHHOTO (3aKa34MK WM pa3pabOTUHK) 34 IPOBEOECHUE ITHX
pador.

2.5. B pasznene «TpeboBanus k COCTaBy M COAEPKAHUIO PAadOT MO MOATOTOBKE OOBEKTA
ABTOMATU3ALMM K BBOAY CHCTEMBI B IEHCTBHE» HEOOXOOUMO NPHUBECTU NMEPEUECHL OCHOBHBIX
MEPONPUATHH M UX HCHOIHUTENEH, KOTOPBIE CIEAYET BBHIMOIHUTHE HMPHU IMOATOTOBKE OOBEKTA
apromaru3ainuu k BBoay UC B melicreue.

2.6. B cocras 13 na npoexkrnpoBanune MC nmpu Hamiuum yTBEPKICHHBIX METOIUK
BKJIFOYAOT MIPWIOKEHUA, CONEPKAITIE:

1) pacuet oxmmaemou d(P(PEKTUBHOCTUA CUCTEMEL,

2) OLIEHKY HAYYHO-TEXHUIECKOTO YPOBHSA CHCTEMEI.

[Tpunoxenunsa BkmoyaroT B coctaB 13 na npoekrtupoBanue MC mo cormacoBanuio MexIy

Pa3paboOTYNKOM U 3aKa39YNKOM CHCTEMEL.

ITocTaHOBKA 32124 H K PAKTHYECKOH padoTe 2

1. M3yunTs npennaraeMelii TEOPETUYECKUN MATEPHATI.

2. IlocTpouts OmOpHEIE TOUKH 3pEHU HA 0OCHOBaHNH MeToa VORD nna popmupoBanus
U aHam3a TpedoBaHuil. Pe3yasTaToM mOMKHEL IBUTHCS OBE JUATPAMMBI: UArpaMma
UICHTA(PUKAIMY TOUEK 3PEHUS U JUArpaMMa HEPAPXUU TOUEK 3PEHUA.

3. CocraBurte MH(OPMAIMOHHYIO MOAENL OyIymiedn CHCTEMBI, BKIIOYAIONIYID B Ce0s
OMMCAHUE OCHOBHBIX OOBEKTOB CHCTEMBI M B3aUMOACHCTBUS MeExIy HUMH. Ha ocHoBanuwu
WH(OPMAIMOHHON MOJEIU, THAarpaMMBl HACHTU(PUKALMY TOYEK 3PEHUA, TUArPAMMElI HEPAPXUHU
TOUEK 3peHUs CPOpMUPOBATH TPEOOBAHMUS MOJIB30BATENA U CUCTEMHBIE TPEOOBAHUS.

4. Ha ocHOBanun Omucanus CHUCTEMBI, HH()OPMAITMOHHOW MOJEIHN, MOJB30BATENBCKUX U
CUCTEMHBIX TpeOOBaHul paspaborare TexHuueckoe 3amanue (13) HAa mpoekTupoBaHue

HH@DPM%@W@EW@&G&I (IIpumoxenue A). T3 momkHO comepxarb OCHOBHBIE Pa3IEiibl,
Cepmd QEMCAHHBES: B [FQCS L 34:602:-8%00042¢

Snaneneu: WS X QHOpVMTE OTUET 10 TpakTHYECKOU pabore. [IpencraBuTs OTYET Ui 3a0IUTHL.
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BapuaHTbl HHAHBHIYAIbHBIX 3a/1aHHii

B COOTBETCTBUM C YKA3aHHOW NMPEAMETHON 00IACTEIO U KIACCOM pa3padaTeBAEMOU
WH(OPMAIMOHHON CHUCTEMEI pa3padOTaTe TEXHUUECKOE 3a1aHne Ha npoektupoanue HC.

Tabnuma 1.2 — UnguBuayanbHbIC 3a0aHU A

No | [Tpenmernas o01acTs Kiracc UC

| Cxnan MRP

2 [Ipou3BOACTBEHHOE IPEATTPHATHE ERP

3 Toprosoe npeanpuaTue CRM

4 Toprosoe npennpuarue SCM

5 Toprosoe npennpuarue B2C

6 [Topran B2B

7 CTpOUTEIEHOE TTPEAIPHUATHE HC yuera

8 Briciiee yueOHO€E 3aBeneHne 1C yrpasienus
9 HMudpacrpykrypa npennpusatus CIIITP

10 | ArmmaparHas MHQPACTPYKTypa IPEaIPHUITHSI DKCIIEpTHAS CHCTEMA

CﬂﬂEpmﬂHHE oT4dHeTa

[To BemmonnenHoit padore cocraBigeTcs oTduer. OTYeT BBIMOMHAETCS B AJIEKTPOHHOM
Buze. [10 BEITOJTHEHHOMY OTYETY NPOBOAUTCS 3ANIUTA MTPAKTUIECKOU PabOTHL.

OTueTr Mo MPAKTHIECKON padOTe NOJIKEH COCTOATh U3 CIENYIONIUX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIBHBIN JTUCT;

- BBOJIHAA YACTh;

- OCHOBHAs 4aCTh (OnmucaHue padOThl): TEXHUUECKOE 3a1aHNE HA NPOEKTUPOBAHUE
MH(OPMAITMOHHON CUCTEMEL;

- 3AKIFOYCHME (BBEIBOIHI ).

BBOmHAsM 94acTe OTUETA MOJKHA BKIFOYATE ITyHKTHI:

- YCIIOBUE 3a1a9H;

- MOPANOK BBIITOJIHEHHS.

- MMPOrPaMMHO-AIMAPATHEIE CPEACTBA, UCIOJB3YEMBIE OPH BEIMOJTHEHUH Pa0OTHI. 3ammTa

OTYETA MO 3AKIF0YAETCA B MPEABABICHUN HPEIMOAABATEIIO MTOJTYUEHHBIX
pe3yasTaToB B BUIE (pailia M JEMOHCTPALMHU ITOJIYUEHHBIX HABBIKOB IPH OTBETAX HA BOMPOCEHI

[IPCIIO AABATCIIA.

KoHTpoJIbHBIE BONIPOCHI

. UTO Takoe »KU3HEHHBIN [IUKJI IPOTPAMMHOT0 IPOIYyKTa?

. Jlaiite onpenenenne moaemu xu3HeHHOro nukna [10.

. [TpuBenure sTamsl pa3paboTKH DpOrPaAaMMHOTO CPEACTBA.

. Kakue stame! sBxmouaer B ceda mogens KL I1IC cormacuo I'OCT 19.102-777?
. UTo BKmrOYaer B ce0s ATam NpeanpoOeKTHOrO HCCIET0BAHUA

. [lepeuncimre pyHKIIMOHATEHEIE TPEOOBAHUSA K NPOTPAMMHOMY IIPOAYKTY.

. [lepeunicimre SKCITyaTaliuOHHBIE TPEOOBAHNS K HIPOTPAMMHOMY MPOIYKTY.

. [Tepeuncrmre npasmia pa3padOTKA TEXHUIECKOTO 3aTaHUA.

. HazoBure 0CHOBHEBIE pa3nenbl TEXHUUECKOTO 3aJaHHA.

10. B kakux OTHOMEHUAX HAXOAATCS 3aKA34UK U pa3padoTUMK IIpH BEIPpA0OTKE

O OO0 =1 O s o

TpeOOBAHWI K MPOTPAMMHOMY CPEACTBY?

Em%m@ma 3. OHTON0OTHS NpeICTABJICHHS TAHHBIX H 3HAHUH
Cepruduiar:  2CORONHHOBA MO TG Peire i nax

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Ilesib padoThHI: N3yUueHHUE 331a91 OPOEKTUPOBAHNUA HH(POPMAITMOHHON CHUCTEMEI
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[TpakTnueckas pabdoTa HampaBiaeHAa HA O3HAKOMIIEHHE C MPOIECCOM  OMMCAHUSA
WH(POPMAIMOHHON CHCTEMBI M NMOIYYEHHE HABBEIKOB IO HMCIIOJIB30BAHUIO OCHOBHBIX METOI0OB
anammsza UC.

TpeboBanus k pe3ynpraraM BEIITOTHEHUS MPAKTUYECKONU paOOTHI:

- HATUUME ONMMCaHuA MH(POPMAIIMOHHON CUCTEMBI;

- MPOBENEHUE AHAIN3A OCYIIECTBUMOCTH BBIITOJTHEHUA TPOEKTA;

- HUIMYKME 3aKI0YEHUs O BO3MOJKHOCTH peaM3alid  IPOEKTd, COJEPKAIIEro
PEKOMEHJAIMA OTHOCHUTENBHO pa3padOTKM CHUCTEeMEBI, 0a30BBIE NPENIOKEHHA MO O0BEMY
TpeOdyemoro Oromxkera, udnucay pa3padOTUMKOB, BpPEMEHM U TpeOyemMoMy MDPOTrPAMMHOMY
oOecreyeHuro.

OcHoBBI TeOpHH

[TpobOnemer ympaBieHUs OpPOTrpaMMHBIMM OPOEKTAMH BHEPBBIE OPOABWIMCE B 60-X -
Hagane 70-x TOmOB, KOTOa NOPOBAMUIMCE MHOTHE OONbBIIME MOPOEKTH no pa3padoTke
MPOTPAMMHEIX HpPOOYKTOB. brumm 3a(ukcupoBanel 3anepxkku B cozmanuu [10, ono ObwL1o
HEHAEKHBIM, 3aTpaThl HA pa3padOTKy B HECKOJBKO pa3 IMPEBOCXOINJIN IEPBOHAYAITBHEIE
OLIEHKW, CO3MAaHHBIE MOPOTPAMMHBIE  CHCTEMBI 9acTO MMEIM  HH3KHE  IMOKA3aTelH
IpPOM3BOAUTENRHOCTH. [IpuunHEI OpOBAaNnOB KOPEHWIMCHE B TEX NOAX0JAX, KOTOPEIE
HCIOJIB30BANCH B yOPaBIeHUH npoektamu. [Ipumensemas mertoauka Obljla OCHOBAHA HA OTIBITE
yVIPABJICHUA TEXHUYECKUMHM IIPOEKTAMM U OKa3zamace Hed(PPeKTUBHON mpu pa3padoTke
OpPOTrPaAMMHOTO 00ECTEUECHMUA.

Baxno nmoHuMars pasHuily Mexay —npodeccuoHampHOM  paszpaborkonn  IIO wu
MIOOUTENECKUM  TIporpaMMmupoBaHueM.  HeoOxomumocTe  ympaBiI€HUs  MPOrPAMMHBIMH
MPOEKTAMH BBITEKAET W3 TOro (pakra, 94To Impounecc cozmanusa npodeccuonansuoro [10 Bcerma
ABJIAETCS CYOBEKTOM OIOKETHOM MOJUTUKHM OPraHU3AlUM, ITI€ OHO pa3padaTeIBACTCA, U UMEET
BPEMEHHEIE OrpaHnucHuA. Pabora pykoBOAWUTENA MPOTPAMMHOrO MPOEKTA MO OOJBIIOMYy CUETY
3aKJIFOYAETCA B TOM, 4YTOOBI TapaHTHUPOBATH BBIMOJHEHHWE HSTHX OIOMKETHBIX U BPEMEHHBIX
OTPAHWYEHUN C yaeToM Ou3Hec-Tenel Oprann3aiii 0THOCHTEIbHO paspadareBaemoro [10.

PykoBoguTenn TPOEKTOB MOPU3BAHBI  CIUIAHUPOBATH  BCE  JTAmbl  pa3paboTKu
IPOTPaMMHOTO mpoaykTd. OHM Takke OOMKHBEI KOHTPOJMPOBATH XOJ BEINOJHEHUA pPadoT u
cobomonenusa Bcex TpeOyemeix CTaHmaptoB. [lOCTOAHHBIN KOHTPOIBL 3a XOIOM BBIMOJIHEHUA
pabor nHeoOxomum A TOro, 4TOOBI mpolecc pa3padOTKM HE BBIXOOWI 34 BPEMEHHBIE U
OroKETHBIE OTpaHWYEHMA. XOPOUIEE YHPABICHUE HE TAPAHTUPYET YCHEMIHOTO 3aBEPIIECHUSA
MPOEKTA, HO ILUIOXO0€ YIPABIECHUE 00A3aTENbHO MMPUBEET K €0 MPOBATY. ITO MOKET BEIPA3UTHCA
B 34JIEPKKE CPOKOB caauu roroBoro [10, B mpeBelmeHNMH CMETHOM CTOMMOCTH HPOEKTA U B
HecooTBeTCTBUHU roToBOTO [10 cmemm@pukammu tpedoBanmii.

[Tponecc paspaborkm I1O cymiecTBEHHO OTIMYAETCS OT MPOLECCOB  PEATM3AINHN
TEXHUUYECKUX IPOEKTOB, YTO IOPOKOAET ONPEAENIEHHBIE CIO0XKHOCTH B  YHOPABJICHUH
IPOTPAMMHBEIMH OPOEKTAMMU:

1. IIporpammusiii npoaykt HemarepuaneH. [Iporpamvuoe obecneueHne HeEMaTe pHaIbBHO,
€T0 HEMNB3S YBUAECTh WIM HOTPOTATh. PYKOBOAMTENE MPOTPAMMHOTO MPOEKTA HE BUIMUT MPOIIECC
"pocta" paszpadareiBaemoro [10. On moker monararsCs TOJMBKO HA TOKYMEHTAI[UIO, KOTOPAS
(puKCHUpyET mponecc paspadOTKHA MPOrpaMMHOTO MPOAYKTA.

2. He cymecTByer cranmaprHeix nmpoueccoB paszpadorku [10. Ha ceromnsmmuii neHe He
CYIIECTBYET YETKOM 3aBUCUMOCTH MeExAy mpoueccoMm cosganua 1O u tumom cozmaBaemoro
IPOTPAMMHOTO TpOoAykTa. Jlpyrue TexHWdecKue AUCIMILIMHBEI UMEIOT MIUTEILHYI0 HCTOPHIO,
OPOLECCE Pa3padOTKH TEXHUYECKUX W3AEMMA MHOTOKPATHO ONMPOOOBAHEI WU MHPOBEPEHHI.
[Tponieccrr cozmanna OONBIIMHCTBA TEXHUYECKUX CHCTEM XOpOMIO M3ydeHHl. M3yuenuem ke
npoueccqrtd¥anet IO crnenmamicrer 3aHnMaroTcs T01bK0 nocaenHee spems. [Tosromy moka

Ceprud HEIBAM0TOMHO sFPER0KABATEsMAoKkaKkOM JTane nporecca paspadborku [I0 mMoryr BO3HHUKHYTE
Snanengipo GACHES Yy FPOSKAISTTHC Beemy mporpaMMHOMY TTPOEKTY.
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3. bompume mporpaMMHBEIE MPOEKTHL - ATO YACTO "OJHOPA30BBIE" MPOEKTH. bombiime
MPOTPAMMHBIE OPOEKTHI, KAK MTPABUI0, 3HAUUTEIBHO OTJINYAIOTCA OT MPOEKTOB, PeaTM30BAHHBIX
panee. IlosTomy, d9roOBI yMEHBIIUTE HEOMNPEAEIEHHOCTH B MIAHUPOBAHMM IMPOEKTA,
PYKOBOAUTEIN IMPOEKTOB OOJLKHEI 001amare O4YEHL OOJBIINM IPAKTHYECKUM OIBITOM. Ho
MTOCTOSTHHBIE TEXHOJOTUUECKUE U3MEHEHHUSA B KOMITBIOTEPHONH TEXHUKE U KOMMYHUKAI[MOHHOM
000pynoBaHNM 00ECIIEHUBAIOT MPENBIAYIINH OIBIT. 3HAHWUS U HABBIKW, HAKOIUIEHHBIE OIBITOM,

MOTYT HE BOCTPEOOBATHCSA B HOBOM ITPOEKTE.

[lepeuncnennsie OTIMUMA MOTYT OPUBECTH K TOMY, 4TO PEATH3AINA MMPOEKTA BEIMAET W3
BPEMEHHOTO rpa(uKa WM MPEBBICUT OIOMKETHBIE ACCUTHOBAHWA. lIporpamMmHeie CHUCTEMBEI
3a94CTYH0 OKAa3bIBAIOTCA HOBUHKAMU KAK B "MIOCOJOTMYECKOM', TAK M B TEXHUYECKOM ILIAHE.
[Tosromy, mpenBuas BO3MOKHEIE MPOOIEMEI B pEaNH3alMi OPOTPAMMHOTO MPOEKTA, CIEAYET
BCEraa MOMHHUTH, YTO MHOTHMM W3 HHUX CBOMCTBEHHO BBIXOOUTH 34 PAMKH BPEMEHHBIX H
010 IKETHBIX OrPAHUYEHUH.

ITocTaHoBKA 32/1a4H K NPAKTHYeCKOM padoTe 3

1. M3yunTs npeanaraéMelii TEOPETUYECKUI MATEPUAT.

2. CocraButh moaApoOHOE OMHUCAHNE HH(POPMATIMOHHOU CHCTEMBEI.

3. Ha ocHOBanmM Ommcanus CUCTEMEI IPOBECTH AHAIN3 ITPOLIECCA OPraHu3anun
MPOEKTUPOBAHNA UH(OPMAITMOHHOMN CUCTEMEL. B X01€ anaim3a OTBETUTh Ha BOIPOCHI:

- UTto mpou30uaeT ¢ OpraHu3anuen, €Cim CUCTEMA HE OyAeT BBEICHA B SKCILTYaTaluro !

- Kakue Tekynime npoOieMsl CyIIECTBYIOT B OPraHM3allui U KaK HOBAA CHUCTEMA
MOMO’KET UX PEIINTH?

- Kakum o0paszom cucrema Oyzaer crmocoOCTBOBATH LEmAM OusHeca?

- TpeOyer nu pa3paborka CUCTEMEI TEXHOJIOTHH, KOTOPAs 10 3TOTO HE UCHOIL30BAIACE B
OpraHu3anun?

PesynsTaromM ananuza IOMKHO ABUTHCA 3aKIIOUEHUE O BO3MOKHOCTH PeaTn3aiin
TPOEKTA.

4. Pacnpenemuts ponu B rpynne (PyKOBOOUTENL NPOEKTA-pPa3pad0TUNK, CUCTEMHEIN
AHATUTUK-Pa3pabdOTINK, TECTEP-PA3padOTINK).

5. 3an0oHUTE pa3Iensl IUIaHa:

- Beenenne

- Opranmsanys BEINOJHEHUA NPOEKTA

- AHaJIU3 PUCKOB

Pasnensl nOKHEL CONEPKATE PEKOMEHIAIIMA OTHOCHTEIBHO pPa3pabdOTKH CHCTEMBEI,
0a30BBIE TIpEeMIONKEHNA MO 00BEMY TpeOyemMoro OromkeTra, 4uciay pa3pabOTUMKOB, BPEMEHU U
TpedyeMOMy NPOrpaMMHOMY 00€CITEUEHHIO.

6. O¢gopmuts otuer. [IpencraBurs OTUET 1A 3AITUTHL.

BEPHHHTI:J HHIHBHAY A/ IbHLIX 3aJaHHi

B COOTBETCTBHM C YKA3aHHOM HOPEIMETHOM OOMACTBIO M KIACCOM pa3padareiBacMOu
MH(OPMAIIMOHHON CHUCTEMEBI pa3padoTars omucaHue MHPOPMAIMOHHON CHCTEMEI U MPOBECTH
aHAM3 MPOLECCA OPraHU3AIMH TPOEKTUPOBAHNA MH(POPMAIIMOHHON CHCTEMEI.

Tabnuma 3.1 — UnguBuayanbHbIC 3a0aHU A

Ne | [Ipenmernas oOmacTs Kmacc UC

| Cxnan MRP

2 [IponsBoacTBEHHOE IpEeaIpPUATHE ERP

3 e AN T CRM
Cepripikar  2EbOPrOBOS HINETHE PIAITHR000043E SCM
Brangna UePyRFO RO T RPN fiTe B2C

6 [Topran B2B
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7 CtpouTensHOE MPERNPUATHE HC yuera

8 Briciiee yuebHOE 3aBegeHne 1 C ynpasnenus

9 Uuadpacrpykrypa npenmpuaTis CIIITP

10 | AnmaparHas uH(pacTpyKTypa mpennpuaThs DJKcHepTHasd cucTeMa

Cﬂ,[[EpEHHHE oT4dHeTa

[To Bemmonnennoit padoTe cocraBasgeTcs oTueT. OTUeT BEIMOTHIETCS B AEKTPOHHOM
Buze. [10 BEITOJTHEHHOMY OTYETY NPOBOAUTCS 3ANIUTA MTPAKTUIECKOU PabOTHL.

OTueTr Mo MPAKTHIECKON padOTe NOJIKEH COCTOATh U3 CIENYIONIUX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIBHBIA JIUCT;

- BBOJHAA 9aCTh: KPATKOE OMMCAHUE LIENEH ITPOEKTA U ITPOEKTHEIX OTPaHNY €HUH
(OrO IKETHBIX, BPEMEHHBIX U T.J.), KOTOPEIE BAXKHBI JJIS YIIPABICHUS IMPOEKTOM.

BBOgHas1 94acTh OTUETA DOIKHA BKIIOYATH MYHKTEI: YCIOBHUE 3aa49H; MOPAIOK
BBIITOJTHEHUSA ; IIPOT PAMMHO-AIIITAPATHEIE CPEACTBA, UCIOJIB3YEMBIE IPHA BEITOJIHEHUN Pa0OTEL.

- OCHOBHAS 44CTh (OmUCcaHue padOTHI): OmICaHue UH(POPMAITMOHHOUN CUCTEMEI; AHATI3
IPOIECCa OPTAHU3ALIMH MMPOEKTUPOBAHUA HH(OPMAIMOHHON CHCTEMBI; POJIH.

OcHOBHAA 4aCcTh OTYETA BKJIIOYAET B ce0s: onucanue nHdopmarmonnon cucremsl (110) -
HAIMUME 3aKJII0YEHUA O BO3MOKHOCTH PEATH3AINM IPOEKTA, COJEPIKAMIETO PEKOMEHIAIMH
OTHOCUTENBHO pa3zpabOTKu CHUCTEMEI, 0a30BBIE MPENIOKEHNA MO0 00BEMY Tpebyemoro Oromxkera,
qUCIy pazpaboTumMKoOB, BPEMEHU U TpeOyeEMOMYy NPOTrpaMMHOMY OOECHEYEHWIO; AaHAII3
OCYILIECTBUMOCTH: YKAa3aTb BO3MOYKHBIE MPOOIEMEI U HNYTH HUX PEHIEHUsA; POIU YYACTHHUKOB
rpynnel pazpadbotku [10.

- 3AKTIOYCHME (BEIBOEI );

- COMCOK UCHOJB30BAHHOM JIUTEPATYPHI.

3ammTa OT4YeTa 3aKIIYAeTCAd B HOPEOBABACHUM MPENOJABATENI0  MOIYUYEHHEBIX
pe3yasTaroB B BUAE (paitna M JEMOHCTPAIMN MOJIYUYEHHBIX HABBIKOB IPHU OTBETAX HA BOMPOCHI

[MTPCIIO aaBaTCJIA.
KoHTpoJIbHBIE BOTIPOCHI

1. Ilpennoxure, kro OBl MOTr y4acTBOBaTh B (popmupoBaHMM TPeOOBAHMH 4
YHUBEPCUTETCKOM CHCTEMEI PETHCTpAnnM CTYAEHTOB. OOBACHUTE, MOYEMy ITOUTH HEWU30EHKHO,
uT0 TpeOOBaHMs, CHOPMYINPOBAHHBIE PA3HBEIMU TULIAMH, OYIYT TPOTUBOPEUHUBEI.

2. PazpabareiBaerca cucrema [1O0 mgma aBromarmsanum OMOMMOTEUHOTO Karamora. JTa
cucrema Oyaer comep:karb WH(OPMAIMIO OTHOCUTEIRHO BCEX KHUI B OuOmmorexke u Oymer
none3Ha OubOmioreuHoMy mnepcoHany, abonentam u uutareaaMm. (Cucrema O0KHA HMETH
CpencTBa MPOCMOTPA KATAIOTa, CPEICTBA CO3MAHUS 3alpPOCOB M CPEACTBA, IO3BOJIAIONINE
MOJIL30BATENIAM PE3EPBUPOBATE KHUTH, HAXOAAMIMECSA B JAHHBIM MOMEHT Ha pykax. Onpenemure
OCHOBHBIE OMOPHBIE TOYKH 3PEHUSA, KOTOPEIE HEOOXOAMMO yUECTh B CEHU(PUKAIIMH CUCTEMBI, U
MOKAKUTE UX B3aUMOOTHOIIEHUS, UCIIOJIB3Y S TUarpaMMy UEPAPXUH TOUEK 3PEHHUA.

3. lng Tpex TOweK 3pEeHUsd, ONPEIEICHHBIX B CHUCTEME OMOMMIOTEYHOTO Karaiora,
YKAKATE CEPBUCH U COOTBETCTBYIONIME MAHHBIE, KOTOPHIE OOECHEYMBAIOTCSA STUMH TOUKAMM
3pEeHus, U COOBITHA, KOTOPBIE YIIPABIAIOT STUMHU CEPBUCAMH.

4. Kto momxeH mpoBoauTs 0030p TpedoBanuit? Hapucyite monens mponecca 003opa
TpeOOBAHNM.

5. Bama komMnanua MCHONB3yeT CTAHOAPTHRIM METOJ aHaamsa tTpedoBaHuu. B mporecce
paboTEI BBl OOHAPYKWIN, YTO STOT METOJ HE YUHUTEIBAET COLMANBHBIE (PAKTOPEBI, BAKHEBIE IJIA
CUCTEMBI, KOTOPYIO BBl aHanu3upyere. Bam pykoBoauTens naax BaM ACHO HOHATH, KAKOMY

METOIY @%‘Sﬁﬁﬁﬂﬁﬁ%&%ﬁ%@ﬂaam OOcyauTe, 9TO BBl JOKHEL JENATE B TAKOM CUTYAIIMH.
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IIpakTHueckast padora 4. CeMaHTHYeCKOe MOJAeJIHPOBAHNE TAHHBIX H 3HAHUN
B TeXHOJIOTHAX 00IBIINX JAHHBIX

Heas paboTbl: M3ydeHNE TEXHOJOTUM YIPABJICHUA W3MEHEHUSAMU B IPOEKTHUPOBAHUU
WH(OPMAIMOHHEIX CUCTEM

[IpakTnueckas pabdoTa HampaBiaeHAa HA O3HAKOMJIEHHE C TPOIECCOM  OMMCAHUS
UH(POPMAIMOHHON CHCTEMBI M IMOJYYEHHE HABBIKOB 0 HUCHOJL30BAHMI0O OCHOBHBIX METOIOB
anamsza MC.

TpeboBanus k pe3yabraram BBIITOTHEHUS MPAKTHIECKON pAOOTHI:

- HATUYHE OMUCAHNA UH(POPMALMOHHOHN CUCTEMEL,

- MPOBEAEHNE AaHATN3A OCYIIECTBUMOCTH BBIMOJTHEHUS MPOEKTA;

- HUIMYME 3aKIM0YEHUSA O BO3MOJKHOCTH peaM3alid  IPOEKTd, COJIEPKAIIEro
PEKOMEHJAIMA OTHOCHUTENBHO pa3pabOTKM CHUCTEMEBI, 0a30BBIE NPENIOKEHHA MO OO0BEMY
TpeOdyemoro Oromxera, 4Yucay pa3padOTUMKOB, BpPEMEHM H TpeOyeMoMy MDPOTPAMMHOMY
oOecreyeHuro.

OcHoBBI TeOpHH

IIponece ynpas/ieHHs pa3pad0oTkoOH pOrpaMMHOI0 odecrieyeH st

HeB03MOkKHO OnmucaTe U CTAaHOAPTU3UPOBATE BCE PAOOTHI, BEINOIHAEMBIE B IPOEKTE MO
cozmanuto I10. Dt paboTEI BECEMA CyNIECTBEHHO 3aBUCAT OT OPraHU3alMH, TAE€ BBITOIHACTCA
pazpadorka I1O, m oT TMma co3maBaeMOro OpPOrpaMMHOTO Ipoaykra. Ho Bcerma MoxHO
BBEIAETUTE CIAECAYIONIME:

- Hamucanme mpeanoxenui mo coznanmo [10.

- [Inanuporanune u cocraBnenne rpadguka pador no cozganuio [10.

- OneHnBaHne CTOMMOCTH MPOEKTA.

- [Ton®op nepconana.

- KoHTpOns 3a X010M BEINOJTHEHUS padoT.

- Harmmicanume 0T4€TOB M MpPECTABICHUM.

[lepBaa cragusa mporpaMMHOrO MPOEKTA MOJKET COCTOATE W3 HANMCAHWSA IPEIIOKEHUM
M0 peau3anuu 3Toro npoekra. [Ipemnoxenns nomKHEl CONEp ) aTh OMMMCAHUE HENEH NPOEKTOB U
cnoco00B nx mocTmxeHusA. OHU Takke OOBIYHO BKIIOYAIOT B C€0s OICHKU (DMHAHCOBEIX U BpE-
MEHHBIX 3aTparT Ha BBIMOTHEHHE mpoekta. [Ipm HEeoOxommmocTH 30€Ch MOTYT IPHUBOIMTHCA
000CHOBAHUA I NMEpPEeNauu MPOEKTA HA BBIITOJHEHWE CTOPOHHEH OpPraHu3alnvyd WM KOMAHIE
pa3padOTUMKOB.

Hamucanne mnpemnoxeHnii — OYEHb OTBETCTBEHHASA padoOTa, TAK KAk I MHOTHX
OpraHM3anuid BOMOPOC O TOM, OyIEeT M HOPOEKT BBEINOMHATHECA CAMOW OpPraHW3aluel WIIH
pa3padaTeIBATECSA MO KOHTPAKTY CTOPOHHEN KOMIIAHWUEH, SBSETCA KpuTHUecKuM. He
CYIIECTBYET KAKUX-TMO0 PEKOMEHIAIMNA MO0 HAMUCAHUIO MPENJIOKEHNUI, MHOTOE 3/1ECH 3aBUCHT
OT OIIBIT.

Ha srane mraHnpoBaHusA NPOEKTA ONPENENAOTCA MPOLECCHI, TANBl U ITOJYYECHHEBIE HA
KQ)KJI0M U3 HUX PEe3yJILTATHl, KOTOPHIE TOJIKHEI MIPUBECTH K BEIMOJIHEHUIO poeKTa. Peamianus
5TOrO IUIAHA IPUBEAET K OOCTHIKEHWIO IeJed mpoekrta. OmnpeneneHne CTOMMOCTH IMPOEKTa
HAIIPAMYIO CBS3aHO C €ro MJIAHUPOBAHUEM, ITOCKOIBKY 3IE€Ch OIIEHHBAIOTCA PECYpPCHI, Tpe-
Oyrommecs s BBIITOJIHEHUS IUIAHA.

KOHTpONE 3a XOIOM BBIITOJIHEHUS PA00T (MOHUTOPHHI IIPOEKTA) — 3TO HEHNPEPBIBHBIM
MPOLECC, MPONOIKAIONIMNICA B TEUEHUE BCETO CPOKA peanmnu3aium nmpoekra. PykoBogurens nom-
KEH TMOCTOSHHO OTCIEKUBATE XOJ peami3alii NPOEKTa M CPAaBHUBATH (DAKTMYECKHUE M IIa-
HOBBIE ITOKA3aTEIM BEIMOJHEHHUA PA0OT ¢ UX CTOMMOCTBIO. XOTA MHOTHE OPraHM3aIllUH HUMEIOT
Mexama%@ﬁwﬂgﬁ%m MOHUTOPHUHTA PA00T, OMBITHEIA PYKOBOAUTENL MOKET COCTABUTH fC-
HYI0 KapyENPOSHOHAMATVPMBBUTHN ITPOEKTA MPOCTO MyTeM HE(POPMAIBEHOTO o0mieHus ¢ paspa-
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X04a BBIMTOJTHEHNA PAa0OT MOKET BBIABHUTH OTAEIBHBIE HEAZOPAOOTKN B CO31AaBAEMOM MPOTPAMM-
HOM IpOayKTe. BMecTo oxkupanusa OTUETOB, B KOTOPHIX Oymer orpaxeH (pakt "mpoOykcoBkmu"
rpajguka pabor, MO¥KHO OOCYIUTH CO CHEIMAJTMCTAMH HAMEYAONIMECH MNPOTrPAMMHCTCKUE
IpoOIEMBI U HE TOMYCTUTE CPEIBA rpaduka pador.

B TeueHue peanuzanu Opoekra OOBIYHO MPOUCXOOUT HECKOJIBKO (POPMATBHEIX
KOHTPOJIBHBIX NPOBEPOK X044 BRITOTHEHUA padoT mo cosmanmto [10. Takue npoBepku qOMKHEIL
nate OONIyr0 KapTUHY XOJa peanu3aiud IMPOEeKTa B IEIOM W MO0Ka3arb, HACKOIBKO YIKE
pazpaborannag gacts [10 cooTBETCTBYET LIENAM MPOEKTA.

Bpemsa BEIMOHEHUA OOJBIINX ITPOTPAMMHBIX IIPOEKTOB MOKET 3aHUMATE HECKOJIBKO JIET.
B Teuenue 5TOro BpEMEHU ETNU U HAMEPEHUA OPraHu3ariiy, 3aKa3aBIieil MPOTPAMMHBIN MPOEKT,
MOTYT CYIIECTBEHHO W3MEHUTHCA. Moiker okazarbcs, 4T0 paspadaTeiBaeMbId MPOTPAMMHEIH
OPOOYKT CTal YK€ HEHYKHBIM JTU00 HCXOonHele TpeOoBanusa K coszmaBaemomy [IO mpocrto
yCTapenu M HUX HE00XO0IMMO KapAWMHAIBHO MEHATh. B Takou curyauuu pyKOBOICTBO
OpraHu3anur-pa3padoTIMKa MOKET NMPUHATE PENIEHUE 0 npekpanieHuu paspadorku [10 wmmm 00
M3MEHEHUM TPOEKTa B IIEJIOM C TE€M, YTOOBI YYECTh W3MEHUBHIMECS IIETU U HAMEPEHUS
O pra’Hu3aIuu-3aKa3dnKa.

PykoBoauTenn mpoekTOB OOBIMHO 00M3aHBI CaMHM MOOOWUPATh UCIIOJHUTEIEH IS CBOMX
npoeKkToB. B wmpeanmpHOM ciyuae npo(p)eCCHMOHANBHBEIN YPOBEHB WCIOJIHUTENEH OOMKEH CO-
OTBETCTBOBATL TOM padOTE, KOTOPYI OHU OyIyT BBINOIHATE B XOA€ PEATU3AINUA IPOEKTA.
OgHako BO MHOTHX CIIy4asx PYKOBOOUTEIM MOJIKHBEI ITOJIATATHCA HA KOMAHOy pa3padOTUMKOB,
KOTOpas MJajJleka OT WuAeansHOW. lakas curyanus MOMKET OBITh BBI3BAHA CIEAYIOTNIMMH
MPUIUHAMMU:

1. broer mpoekTa He M03BOJIIET MPUBIEYL BEICOKOKBAMM(DUIIMPOBAHHEIN NEepCcoHa. B
TAKOM CJIYUae 3a MEHBIIYIO IIIATy MPUBIECKAIOTCA MEHEE KBTI (PUITUPOBAHHEIE CITEIIUATHCTEI.

2. beBatoT curyanmu, KOrJa HEBO3MOKHO HAWTH CHEIMUAINCTOB HEO0OXO0ZUMON
KBATU(PUKAIMA KAaK B CAMOW OpraHusanuu-pazpaborumke, Tak W BHE ee€. Hampumep, B
OpraHu3anuy ' JIy4YIIHE JIOOU MOTYT OBITE YK€ 3aHATHL B JPYTHUX IMPOEKTAX.

3. Opranmsanus X04eT HNOBBICUTE HNPO(PECCHOHANLHBEIN YPOBEHL CBOUX pPabOTHHKOB. B
5TOM CIy4ae OHA MOJKET MPUBJIEYL K YYACTHI0O B MNPOEKTE HEONMBITHBIX MJIM HEOOCTATOYHO
KBATU(PUIIMPOBAHHEIX PA0OOTHUKOB, 4TOOBI OHM MPUOOpENN HEOOXOAUMBIN ONBIT U MOYUUIUCE Y
00JIee OTBITHRIX CIIEI[HATHCTOB.

Takum oOpazom, mouTu Bceraa mog0Op CHENUATUCTOB IS BRIMTOIHEHUA MMPOEKTA UMEET
ONPENEIICHHBIE OTPAHUYECHUS U HE ABIIAETCA CBOOOAHEIM. Bmecre ¢ Tem HEoOxoaumo, 94TOOEL
XOTs OBl HECKONBKO 4YIEHOB TPyNOel pa3padOTIMKOB HUMETH KBATM(PUKAIIMIO M OMBIT,
OOCTATOYHEIE 11 paOOTEI HAL JAHHEIM NPOEKTOM. B MPOTHBHOM Cliy4ae HEBO3MOKHO M30€kKaTh
ommOoK B pazpabdborke [10.

PykoBonurens nmpoekra 00bI9HO 003daH MOCHLIATE OTUETHI O XOJIE€ €r0 BEITOJHEHUA KAk
3aKAa3UMKy, TAK W TOJPAIHBIM OPraHu3aiusaM. ITO OOKHBI OBITE KpPaTKUE JOKYMEHTEHL,
OCHOBAaHHBIE HA MH(POPMALINN, M3BIEKAEMON M3 MOAPOOHBIX' OTYETOB O mpoekre. B sTux
OT4eTax MJOMKHA OBITE Ta WHQOpPMAIMA, KOTOpas MNO3BOJAET YETKO OIEHWUTh CTENEHD
TOTOBHOCTH CO3JaBA€MOT0 MPOTPAMMHOTO MPOOYKTA.

B pamkax kypca «CuCTeMHas WHKEHEPUA» BEIAEJICHE] CIECIYIONINE PO B TPYIIIE 110
pazpadotke I10:

- PykoBOogurens — 00miee pykOBOACTBO MPOEKTOM, HAMUCAHKUE TOKYMEHTALIMH, O0IIEHNE
¢ 3axkaszuukom [10:;

- CHCTEMHBIN aHAIMTHK — pa3padboTka TpeOOBaHMM (COCTABICHNE TEXHUIECKOTO
3a0aHusl, MPOEKTA NPOrPAMMHOr0 00ecneyeHusn );

- Tecrep — cocraBneHue IaHa TECTUPOBAHUA M arrectanuu roroBoro 10 (mpomykra),
cc:manng#%ﬁﬁﬁﬁﬂ%ﬁﬁgnpma}nmﬁ 0a30BEIII pUMEpP, TPOBENECHUE MEPONPUATHI TI0 ILIAHY
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Il1annpoBaHue NMPoeKTa paspadoTkH NPOrpaMMHOI0 00ecreYeHHs

O(pdekTnBHOE YIpPABICHUE MNPOTPAMMHBEIM HPOEKTOM  HAMNPAMYI  3aBUCUT  OT
OPAaBUIBHOIO IUIAHUPOBAHUA padOT, HEOOXOIMMBIX AnA €ro BeIMOMHEHWA. [lman momoraer
PYKOBOIUTEN IPEABUACTE NPOOIEMEBI, KOTOPEIE MOTIYT BO3HHMKHYTH HA KakKuX-JM0O 3Tamax
cozganua 110, u pazpaborars NPEeBEHTUBHEIE MEPEI O UX MPEOYIPEKICHUA WIH PEIICHUA.
[Inan, pas3paboTaHHBEIl HA HAYATEHOM JTAN€ TMPOEKTA, PACCMATPHUBAETCA BCEMHM €TO
YYACTHUKAMH K4aK PYKOBOIANINM MOOKYMEHT, BBIINOJHEHHE KOTOPOTO [OOJDKHO HPHUBECTH K
YCIEMIHOMY 3aBEPHIEHUI0 IPOEKTA. JTOT MEPBOHAYAIBHBIN IUIAH JODKEH MAaKCUMAJIBHO
MOAPOOHO OIMMCEIBATE BCE ATAITEl PEATTU3ALIMHA ITPOEKTA.

[Tponiecec mmaHupoBaHMA HAUMHAETCA, UCXOIA U3 OMHUCAHUA CUCTEMBI, C OHPEOEICHU
MPOEKTHEIX OTPAaHWYEHUM (BPEMEHHBIE OTPAHMYEHMA, BO3MOKHOCTH HAIMYHOTO IEPCOHANA,
OO MKETHBIE OTPAaHUYEHUA MU T.O.). DTH OTPAHUYEHUS AOJLKHEI ONPEIENATHCA MAPATUIETBEHO C
OLICHUBAHWUEM IIPOEKTHBIX IMAPAMETPOB, TAKMX KaK CTPYKTypa W pasMep MPOEKTa, a TAKKE
pacnpeneneHueM (PyHKIMN CPeId UCIIOTHUATENEH. 3aTEM ONPEIEAI0TCS STAIBL pa3padOTKU U TO,
KAKHE€ PE3yJIbTAThl AOKYMEHTAI[UA, HPOTOTHUNBI, MOACHUCTEMBI HWIW BEPCHUH MPOTPAMMHOTO
OpPOAYyKTd) MOJGKHBI OBITH IOJYYEHBI IO OKOHYAHWM OJTHUX OJTamoB. Jlamee HaunHaeTcs
IUKJINYECKaA J9acTh IanupoBanud. CHadama pazpadareiBaerca rpauk padOT MO BBITOJTHEHUIO
MPOEKTA WIN JAETCA PAa3PEUIEHHUE Ha PO J0JDKEHUE UCITOIB30BAHNAA PAHEE CO3MAHHOTO TpauKa.
[Tocne 5TOr0 MpOBOAUTCA KOHTPOJE BBIMOJHEHUA PadOT M OTMEYAIOTCA PACXOKACHUA MEXKIY
pEATBHEIM U IUTAHOBBIM X0J0M padoT.

Jlanee, mo mepe MOCTYILUIEHWSA HOBOM HWH(OPMAIUM O XOAE BEIMOJIHEHUA HPOEKTA,
BO3MOKEH NMEPECMOTP NMEPBOHAYAIBHBIX OLEHOK ITAPAMETPOB IPOEKTA. ITO, B CBOI O0YEPE.b,
MOJKET MPHUBECTH K W3MEHEHUIO Trpaduka pador. Ecim B pe3yaprare 5TUX W3MEHEHUH
HAPYIIAIOTCA CPOKM 3aBEPIICHUS IMPOEKTA, DOKHBL OBITE MEPECMOTPEHHI (M COTJIACOBAHEBI C
3aka3gukom [10) ompoekTHeIE OrpaHnueHNs.

Koneuno, OOJBIIMHCTBO PYKOBOIWUTEIEHM MNPOEKTOB HE OYMAIOT, 4TO pean3aius HxX
MPOEKTOB MPOUIET raagko, 0e3 Bcakux npobmeM. JKenarensHo OmrucaTe BO3MOKHBIE ITPOOIEMBI
€I1€ OO TOr0, KAK OHU MPOABAT Ce€01 B X0OI€ BRIMOJIHEHUA NMPoeKTa. [loaToMy mydme CoCTaBiaATh
"meccumuctuyeckue” rpaduxku pador, yem "onrummmcrunueckue”. Ho, KOHEUHO, HEBO3MOKHO
MOCTPOWUTHL IIIAH, YUYWATHIBAIONIMM BCE, B TOM YHCIE CIy4dailHbIEe, NPOOJIEMBI M 3aEPKKU
BBIMIOJTHEHHUS TPOEKTA, MOATOMY WU BO3HHUKAET HEOOXOOUMOCTE HEPUOAMYECKOTO IEPECMOTpA
MPOEKTHEIX OTPAHMYEHUI U STAMOB CO3JaHUA MPOTPAMMHOTO OPOAYKTA.

[Inan npoekra OO/MKEH YETKO IIOKA3aTh PECYPCHl, HEOOXOAWMMBIE Ui peaIN3alnuun
OpPOEKTa, paszmeneHue paboT Ha STankl U BPEMEHHOM Trpa(UK BBEIITOJHEHWS STHUX ASTanoB. B
HEKOTOPBIX OPraHW3anyAXx IUIAH IMPOEKTa COCTABJETCA KAK €IWHBIM JOKYMEHT, COIEpKamun
BC€ BHMIBI IUIAHOB, ONMMCAHHBIX BEIMIE. B Opyrux ciydasx IUIAH IMPOEKTAa OMUCHIBAET TOJBKO
TexHonornueckun mponecc coznanud [10. B rakom nnane 00sA3aTenpHO MPUCYTCTBYIOT CCHIIKA
Ha IUIAHBL IPYTUX BUOB, HO OHU pa3padaTeIBAlOTCA OTAEILHO OT IIJIAHA ITPOEKTA.

Jleram3anysa TIaHOB IMPOEKTOB OYEHB PA3HUTCA B 3aBHMCHMOCTH OT THHA pa3padaTsl-
BAEMOT0 MPOTPAMMHOIO MPOIYKTA U OpraHmsanuu-paspadorunka. Ho B moOom cimygae 0OJIb-
[IMHCTBO IUIAHOB CONEPKAT CIEAYIOIINE PA3IEINHL.

1. Beegenue. Kparkoe onmucanue menem npoekTa v MpOEKTHRIX OrPaHuUYEHNUH
(OO I)KETHBIX, BPEMEHHBIX U T.J.), KOTOPEIE BAXKHEI I YIPABICHUSA OPOEKTOM.

2. Opranuzanus BRIMOJIHEHUA npoekTa. Omicanne cnoco0a moadopa KOMaHIE
pazpaboTUMKOB U pacmpeneseHue 00sI3aHHOCTEN MEXIY YWIEHAMH KOMAHIEL.

3. Anam3 puckoB. Onucanue BO3MOKHBIX ONPOEKTHBIX PUCKOB, BEPOATHOCTH UX
MPOSABJICHUA U CTPATETHH, HAITPABJICHHEIX HA UX YMEHBIIECHHUE.

4. AnmapaTHEIE M OPOTPAMMHEIE PECYPCHI, HEOOXOAMMEBIE /I peanu3aiy MPOEKTa.

Hepeue%ﬁwmgﬂﬂ 1 IPOTPaMMHOTO 00ecneueHusa, He0OX0auMOoro s pa3padoTku
Cepmdnﬂporﬁmﬁﬂﬁﬁﬁﬁﬂﬁ‘iﬁwwa@@ﬂﬂﬁﬂﬁﬁnapmHHe cpencrea TpeOyerca 3akynarb, MPUBOIUTCS HX
eba
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5. PazOuenne pabor wa osramel. [Ipomecc peammzamm mpoekra pas3buBaerca Ha
OTAENBHEIE ITPOLECCHI, ONMPENEIAIOTCA STAIbl BBIMOIHEHUSA MNPOEKTA, NMPUBOIUTCA ONHCAHUE
pe3ynbTaToB ('BRIXOOOB'") KAKOOTO ITAINA U KOHTPOJBHBIE OTMETKH.

6. I'papuk pador. B sTOM rpadguke oToOpaxaroTCas 3aBUCHUMOCTH MEXKIY OTAEIbLHBIMHU
npoueccamu (sramamu) paszpadborku I10, oneHkn BpeMEHM MX BEINOIHEHUA U PACIIPENEICHHUE
JIEHOB KOMAHAEI Pa3padOTUMKOB MO OTAEIEHBIM STAIaM.

7. Mexanu3mbel MOHWUTOPHHTA W KOHTPOISA 34 XOJOM  BBIITOTHEHHUS MPOEKTA.
OmuUCEIBAIOTCA MPEIOCTABIAEMBIE PYKOBOUTEIEM OTUETEI O XOI€ BEITOJIHEHUA pad0OT, CPOKH UX
MIPENOCTABICHUA, 4 TAKKE MEXAHU3MBI MOHUTOPHUHIA BCETO MPOEKTA.

[Inan momkeH perymapHO IMEpecMaTpUBATHECA B IPOIECCE peanu3aruu npoexkra. Omau
JacTH IUIaHa, HaOpumep rpaduk padoT, M3MEHSIOTCS 4acto, Apyrue Oonee craOWnbHbI. Jms
BHECEHH W3MEHEHHWM B IUIAH TpeOyeTCsa ChenuanbHas OPraHu3aiusa JTOKYyMEHTOIIOTOKA,
MO3BOJIAIONIASA OTCIEKNUBATH STH U3MEHEHHUA.

Oo0mine cBeleHUd 0 TpeOOBAHUAX K HHPOPMALNHMOHHBIM CHCTEMAM

[IpobnemMe1, KOTOpBIE NPUXOAUTCA PEMIATh CHCHUATACTAM B MOPOILECCE CO3TaHUA
OpOrpaMMHOTO oOOecmeueHus, oueHb Ciaoxubel. [Ipupoma sTux mpobmem He Bcerma scCHAa,
ocobeHHO ecmu paspabareiBaemas MNOporpaMmHas CHUCTEMA WHHOBANWOHHAA. B uactHocTh,
TPYOHO 4YETKO ONMHUCATh TE€ MOEHCTBUA, KOTOPBIE MTOJKHA BBIIOIHATH cucTeEMA. Ommcanue
() YHKIITUOHATBHBIX BO3MOKHOCTEH M OTPAHWYECHUN, HAKIAOBIBAEMBIX HA CHUCTEMY, HA3BIBACTCA
TpEOOBAHUAMM K ATOM CHUCTEME, 4 CaM MPOoLECC (popMUpoOBaHNS, AHATI3A, TOKYMEHTUPOBAHUS U
MPOBEPKU ATUX (PYHKIIMOHATBHEIX BO3MOKHOCTEH M OTPAHUUEHUM — pazpadO0TKO TpeOOBaHNH.

TpeboBanusa nmoapa3nensoTca HA MOML30BATENLCKUE M cUCTeMHBIE. [lomp30BaTensckue
TpeOOBAaHUA — 5TO OHNUCAHUE HA ECTECTBEHHOM A3BIKE (IUTOC MNOACHSAIONIME JUATPAMMEI )
()YHKIIWI, BBIMOJHAECMEBIX CHUCTEMOM, W OrPAHMYCHUM, HAKIANBIBAEMBIX HAa He€. CucremHsIe
TpeOOBAHUA — 3TO OMMCAHUE OCOOCHHOCTEHM CHCTEMBI (APXUTEKTypa CHCTEMEBI, TPEOOBaHUS K
napaMerpam 000pyaOBaHMA U T.A.), HEOOXOAUMEBIX 1 3(PppexkTuBHON peanm3auuu TpeOOBaAHUH
MOTB30BATENS.

IlepBbIe mIard mo paspadorke TpedoOBaHUI K HHPOPMAIHOHHLIM CHCTEMAM -
AHAJIH3 OCYIIeCTBHMOCTH

PazpaboTka TpeboBaHuIl — 3TO MPOLECC, BKIIOYAIONIAN MEPONPUATHA, HEOOXOIUMBIE
O CO3MaHuA U YTBEPKICHUS OOKYMEHTA, COIOEPIKANIETO CHEIMU(PUKANIO0 CHUCTEMHBIX
TpeOoBanmii. [lasg HOBBIX HPOrPAMMHBEIX CHUCTEM IMPOLECC pa3pabOTKu TPEeOOBAHMM NOJIKEH
HAYMHATECA C aHAIM3a OCYyIECTBUMOCTH. Hagamom takoro anamusa ABiIgeTCs oOmiee onmucaHue
CUCTEMBI U €€ HA3HAYEHU, a4 Pe3yJIbTATOM AHATI3a — OTUYET, B KOTOPOM JOTKHA OBITH UeTKasd
pEKOMEHOAIMNA, MPOMOIKATh WM HET MPOIEecC pa3paloTKku TpeOOBAHMM IPOEKTUPYEMOU
cucteMel. Jlpyrumm cioBamMu, aHamM3 OCYIIECTBUMOCTH [JOJDKEH OCBETUTH CIEAYIOIINE
BOIIPOCEI.

1. OrBegaer mi cucrema o0mMM ¥ OM3HEC-TIENIAM OPraHu3aluu-3aKa3unka u
OpraHu3anuu-pazpadoryuka?

2. MO¥HO 1 peas30BaTh CUCTEMY, UCITOIB3YA CYNIECTBYIONINE HA JAHHBIM MOMEHT
TEXHOJIOTHH U HE BRIXOA 3a MPENEIBI 3aJAHHOU CTOUMOCTH ?

3. MoxHO 1 00BbEIUHUTE CUCTEMY C IPYTUMH CUCTEMAMH, KOTOPEIE YK€
YKCILTY ATUPYIOTCS ?

Kputnueckum  sBiseTcss BOINpOC, Oymer I cucTéMa COOTBETCTBOBATH  ILIEAM
opranmszanuu. Ecnn cucrema HE COOTBETCTBYET STHUM LIENAM, OHA HE MPENCTABIIAET HUKAKOU
LIEHHOCTH JUIA Opranusanuy. B To e Bpemsa MHOTHE OpraHu3anyu pa3padaTreIBAIOT CHCTEMBI, HE
COOTBETCTBYIONIME UX IEIAM, TU00 HE COBCEM fACHO MOHUMAA ATHU L€, MO0 HOJ BIMAHUEM

MOMTUTHY eSRIPMVEHTIIOHFAOTBeHHBIX (PAKTOPOB.
SNEKTPOHHOW NOOMMCEIO q) P

Ceprudukar:  2C0AdEITIOIIHEHIE A HAM3S ACYHIECTBUMOCTH BKIIOYaeT COOp M aHanmu3 uH(OpMALUH O
Snanen@y my e CacTeRR I i iitednne cooTBercTByroniero oruera. CHavama ClieyeT OnmpeneuTh,
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Kakas MMEHHO MH(POpMaANUA HE0OX0amMa, 9TOOBI OTBETUTE HA MTOCTABICHHBIE BEITLIE BOMPOCHI.
Hampumep, 5ty mH(pOpMaIro MOKHO NOTYIUTh, OTBETUB HA CIEIYIOMIEE:

1. YUTo mpou3oiieT ¢ oprann3amnuen, €Cau CucreMa He OyIeT BBEAEHA B OKCIUTYaTAIUIO?

2. Kakue texynme npoOieMsl CynIECTBYIOT B OPTaHU3AIMN U KaK HOBAsA CUCTEMA
MOMOKET UX PEIINTH?

3. Kakum o0pazom cucrema Oymer crocoOCTBOBATH 1AM Ou3Heca?

4. Tpebyer m pa3zpaboTka CUCTEMEI TEXHOIOTHH, KOTOPAs OO0 3TOTO HE UCIIOIb30BAIACH
B OpraHu3anun’

Jlanee HeoOX0QMMO ONpPEnEIUTE UCTOUYHUKN UH(OPMAIIMHA. JTO MOTYT OBITE MEHEIKEPEL
OTAENOB, TAE CUCTEMA OyAEeT MCHOIB30BATHCHA, Pa3padOTUMKH MPOTPAMMHOIO ODecmedeHus,
3HAKOMBIE C TUIIOM Oy IYyIIEN CHCTEMBI, TEXHOJIOTH, KOHEYHBIE ITOJIB30BATEIHN U T. 1.

[Tocne o0Opaborkn coOpamHOM wH(pOpMAIMKM TOTOBUTCA OTYET MO  AHAIU3Y
OCYILIECTBUMOCTH CO3JAHUA CUCTEMBI. B HEM IOMKHBI OBITh JAHBI PEKOMEHIAIIMN OTHOCHUTEIBHO
OPOOOKEHNA pa3paboTku cucteMel. Moryt OBITE OPENIOKEHBI M3MEHEHUA OrmKeTa WU
rpaguka pabOT MmO CO3MAHUIO CUCTEMBI WM MPEIBABICHBI OOIEE BBICOKHME TpeOOBaHUA K
CHCTEME.

ITocraHoBKA 321a4H K NPAKTHYECKOI padoTe 4

1. M3yunTs npennaraeMelii TEOPETUYECKUN MATEPHATI.

2. CocraButh mOoApoOHOE OMUCAHNE UHPOPMAIIMOHHOU CUCTEMBEI.

3. Ha ocHOBanmM Ommcanus CHCTEMEI IIPOBECTH AHAIM3 ITPOLECCA OpraHu3anun
MPOEKTUPOBAHNA UH(OPMAITMOHHON CUCTEMEL. B X01€ aHaim3a OTBETUTh HA BOMPOCHI:

- UTo mpon3ouaeT ¢ OpraHu3anuen, eCim CUCTEMA HE OyIEeT BBEIEHA B OKCILITyATALMIO !

- Kakue Tekynime npoOieMsl CymEeCTBYIOT B OPraHM3aliui U Kak HOBAsA CUCTEMA
MOMO’KET UX PEINTE?

- Kakum o0paszom cucrema Oyaer crmocoOCTBOBATH LEmaM OusHeca?

- TpeOyer nu pa3paboTka CUCTEMBI TEXHOJIOTHH, KOTOPAS IO STOTO HE UCHOIL30BAIACH B
OpraHu3au’

Pesynsrarom aHanuza J0MKHO ABUTHCA 3aKIFOUEHUE O BO3MOKHOCTH Peai3aiin
TPOEKTA.

4. PacnpenemuTs ponu B rpynne (PyKOBOOUTENL NPOEKTA-Pa3pad0TUNK, CUCTEMHEIH
AHAUTUTHK-PA3padOTIHK, TECTEP-PA3PAOOTUHK).

5. 3an0MHUTE pa3aensl ILUIAHA:

- Beenenue

- Opranmsanysa BEINOJIHEHWA OPOEKTA

- AHaJIU3 PUCKOB

Pasnensr nOMKHBEL CONEPKATH PEKOMEHIAIIMA OTHOCHTENIBHO pPa3pabOTKH CHCTEMBEI,
0a30BEI€ IpemIOKEHUA N0 00BEMY TpeOyemMoro Oromkera, 4uciy pa3padOTUNKOB, BPEMEHU U
TpedyemMOMy NMPOrpaMMHOMY O00OECIEUEHHUIO.

6. Ogopmuts otuer. [IpencraBurs OTUET 1A 3AITUTHL.

BHPHHHTI:I HHIAHBHIYV A/ IbHBIX 3ajlaHHi

B COOTBETCTBUM C YKA3aHHOW HOPEIMETHON OOMAcCTBI0 M KIACCOM pa3padarsBaeMou
MH(OPMAIIMOHHON CHUCTEMEBI pa3padoTars onmucaHue MHQPOPMANMOHHON CHCTEMEI U MPOBECTH
aHAJI3 MPOLIECCA OPraHU3AMH TPOEKTUPOBAHNA MH(POPMAIITOHHON CHCTEMEI.

TabarivaHd roanbbai BTy anbHEIE 33 1aHMS
GEPTF;NST: 2 ﬂﬁ@%ﬁﬁéﬁ%@zmé?@ﬂﬁmmmx Kiacc MUC
neu: @mﬂaTbﬂHa AnekcaHaposHa MRP

Bnan

2 [IpoM3BOACTBEHHOE IPEAIPUATHE ERP
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3 Toproroe npegnpusarue CRM

E Toproroe npegnpusarue SCM

5 Toprosoe npennpusarue B2C

6 [Topran B2B

7 CTpouTEILHOE MPEIPUATHE UC yuera

8 Bricmiee yueOHOE 3aBeneHue WC ynpasienus

9 Nu@dpacrpykrypa npennpusatus CIIIP

10 | Annmaparnas uH(ppacTpyKkTypa npeanpuaThs DKcrnepTHasi cUCTEMa

CﬂﬂEpmﬂHHE oT4dHeTa

[To BemmonnenHoit padore cocraBigeTcs oTduer. OTYeT BBIMOMHAETCS B AJIEKTPOHHOM
Buze. [10 BEITOJTHEHHOMY OTYETY NPOBOAUTCS 3ANIUTA MTPAKTUIECKOU PabOTHL.

OTueT 1o MPaKTHIECKON padoTe JOJDKEH COCTOATE U3 CIENYIONIUX CTPYKTYPHEIX
5JIEMEHTOB:

- TUTYJIBHBIN JTUCT;

- BBOJHAA 9aCTh: KPATKOE OMMCAHUE LIENEH ITPOEKTA U ITPOEKTHEIX OTPaHNY €HUH
(OrO IKETHBIX, BPDEMEHHBIX U T.J.), KOTOPBIE BAXKHBI JJIS YIIPABJIECHUS IIPOEKTOM.

BBogHas1 94acTe OTUETA JOIKHA BKIIOYATE MYHKTEI: YCIOBHUE 3a0a49H; MOPAIOK
BBITTOJTHEHUSA ; MPOT PAMMHO-AIIITAPATHEIE CPEACTBA, HCHOIB3YEMBIE IIPU BEITOJIHEHUN PAOOTHL.

- OCHOBHAS 44CTh (OmUCcaHue padOTHI): OmICaHue UH(POPMAITMOHHOUN CUCTEMEI; AHATI3
IPOIECCa OPTAHU3ALIMH MMPOEKTUPOBAHNUA HH(OPMAIMOHHON CHCTEMBI; POJIH.

OcHOBHAsA 4acTh OTYETA BKJIIOYAET B ceOs: onmucanne nH@opmarmonnon cucremsl (110) -
HAIMYME 3aKII0YCHUS O BO3MOKHOCTH PEAIW3ALNM IIPOEKTA, COMEPIKAIMIETO PEKOMEHIAINH
OTHOCUTENBHO pa3zpabOTKu CHUCTEMEI, 0a30BBIE MPENIOKEHNA MO0 00BEMY Tpebyemoro Oromxkera,
quCIy pazpabdoTUMKOB, BpPEMEHH UM TpPeOyeMOMYy NPOrpaMMHOMY OOECHEYEHWIO; AaHAIN3
OCYILIECTBUMOCTH: YKa3aTb BO3MOYKHBIE MPOOMEMEI U HMYTH HUX PEHICHUsA; POIN YYACTHHUKOB
rpynnel pazpadbotku [10.

- 3AKTIOYCHME (BEIBOEI );

- COMCOK MCITOIB30BAHHOM JIMTEPATY PHL.

3ammTa OT4YeTa 3aKIIYAeTCid B HOPEOBABICHUM IPENOJABATENI0  MOJIYUYEHHEIX
pe3ynsTaroB B BUAE (pailna M JEMOHCTPALMM MOJYUYEHHBIX HABBIKOB IPH OTBETAX HA BOMPOCHI

[MTPEIIO IdBATCIIA.

KoHTpoJIbHBIE BOTIPOCHI

1. Ilpennmoxure, kro OBl MOr y4acTBOBarte B (popmupoBaHMM TpPeOOBAHMM 714
YHUBEPCUTETCKON CHCTEMBI PETUCTpALMM CTYAEHTOB. OOBACHUTE, IMOUeMy MOUYTH HEW30EKHO,
uT0 TpeOOBaHMs, CPOPMYIMPOBAHHBIE PA3HBIMU JTULIAMH, OYIyT TPOTHUBOPEUYHBHEI.

2. PazpabareiBaerca cucrema [10 gna aBromarmsanum OMOMMOTEUHOTO Karamora. JTa
cucrema Oyzper comep:xark MH(OPMAIMIO OTHOCUTEIBRHO BCEX KHUI B OmOmmorexke u Oyzmer
nonesHa OubOmioTreuHoMmy mnepcoHany, aboHeHtam M gurarensaMm. (Cucrema OOKHA HMETH
CpencTBa MPOCMOTPA KATAIOTa, CPEACTBA CO3MAHUS 3aNMpPOCOB M CPEACTBA, MO3BOJIAIONIME
MOJIB30BATENAM PE3EPBUPOBATE KHUTH, HAXOQANIUECA B TAHHEIM MOMEHT Ha pykax. Ompenenure
OCHOBHBIE OIIOPHBIE TOYKH 3PEHMA, KOTOPBIE HEOOXOQUMO YUECTh B CIEIU(PUKAIIMN CUCTEMBI, U
MOKAKUTE UX B3aUMOOTHOIIEHUS, HCIIOIBL3Y S IUarpaMMy UEPAPXUN TOUEK 3PEHHUS.

3.dna Tpex TOYEK 3pEHUA, ONPENEIEHHBIX B CHUCTEME OMOMIOTEUHOrO KaTtaaora,
YKAKATE CEPBUCH U COOTBETCTBYIONIME NAHHBLIE, KOTOPHIE 00ECHEYMBAIOTCSA STUMH TOUYKAMH
3peHus, U COOBITHA, KOTOPBIE YIIPABIAIOT STUMH CEPBUCAMH.

4. K10 momxkeH l'épDBD,II,HTB 0030p TpeboBann? Hapucyiire monens mponecca 0030pa
AH

KYMEHT [ONM
TpedoBa POHHOW MOAMKCHIO

Cepruchukar:  2C0SN B EIGROMMAFRHIOMCTIONHEIYET CTAHIAPTHREIN METO aHami3a Tpedoanuii. B mponecce
Bnaneneu: llleGayxoea TareAHa AnexkcaHgpoBHa
pHGDTH BEI DSHHP}’H{HHH, qT0 3TOT METOI HE }’II}TTLIBHET COIIMAJIEHEIC q)HKTDpLI, BAKHEIC TJI4

Nencteutened: ¢ 19.08.2022 no 19.08.2023




CUCTEMBI, KOTOPYIO BBl aHammsupyere. Bam pykoBOIWTENs mam BaM SICHO HOHATE, KAKOMY
METOY aHAN3a HYKHO CaenoBark. OOCyauTe, 4TO BBl JOJIKHEL I€JIATh B TAKOM CUTYAIUN.

IIpakTHueckast padora 5. UH(ppacTpyKTYpa NpOeKTHPOBAHHS
HHHOBAIHOHHLIX HHKEHEePHbIX pelleHuil

Henas padorsl: O3nakomnenne ¢ wmeroponoruenn IT-meHemkMeHTa B ynpaBieHUH
IIPOEKTAMU; M3YYEHUE OCHOBHBIX IEMEHTOB OMPEIEICHU, MPEACTABICHMA, TPOCKTUPOBAHUA U
MOJIEITUPOBAHUS ITPOTPAMMHBIX CHCTEM.

[TpakTnueckas paboTa HampaBjieHa Ha O3HAKOMJIEHHE C OCHOBHBIMH AIE€MEHTaMHU
ONpENENneHus, NPEICTABICHUA, NPOCKTUPOBAHUA M MOJECIMPOBAHUA IPOTPAMMHEIX CHCTEM C
moMonipto sA3eika UML, momyueHue HABBIKOB IO HPUMEHEHUIO OAHHBIX AJEMEHTOB I
MOCTPOEHUSA 00BEKTHO-OpUeHTUPOBAaHHEIX Moaenert MC na ocnoBanuu TpeboBaHmil.

TpeboBanusa k pe3yabraram BBIITOTHEHUS MPAKTHYECKOW paOOTHI:

- MOJENIL CHCTEMBI JOJIKHA COIEpPKATh: JOHArpaMMy BAapUAHTOB MCIIOJIb30BAHMA,
OUarpaMMel B3aUMOJEHUCTBHA U1 KAXOOT0 BapUaHTd HCHOJIL30BAHWA, AUATPAMMY KJIACCOB,
MO3BOJISIONIAS peaTn30BaTh BeCh omucaHHelM (yHkimonan UC; oOnemuuenHyio aumarpaMmy
KOMITOHEHTOB U Pa3MEMIECHUA;

- T KJTACCOB YKA3aTh CTEPEOTHUIIHI;

- B 3aBUCAMOCTH OT BAPUAHTA 3a0aHN JUarpaMMa Pa3MEIIEHNAA T0JKHA ITOKA3hIBATh

PAacCIoIOKCHHUC KOMITOHCHTOB B PACHPEACIICHHOM ITPHJIOKCHHH.

OcHoBBI TeOpHH

Oo0mue ceefenus 00 00bexTHOM MoaestHpoBanun UC

CymiecTByeT MHOJKECTBO TEXHOJOTMH M HMHCTPYMEHTAIBHBIX CPEICTB, C HOMOMIBIO
KOTOPBIX MOKHO PEAIM30BATH B HEKOTOPOM CMbICHE omrumanbHeid mpoekT MC, maumnas c
STama aHaau3d M 3aKaHduBasg CO3JaHUEM IPOTrPAMMHOTO KOZA CHUCTEMBI. B OOIbIIMHCTBE
CJIYUAEB ATHU TEXHOIOTUHU MPEABABIAIOT BECEMA KECTKUE TPEOOBAHUSA K MPOLIECCY pa3padOTKH U
HUCIOJB3YEMBIM pecypcaM, a IONBITKA TPaHC(OPMHUPOBATH MX MHOJ KOHKPETHBIE MPOEKTHI
OKa3bIBAOTCA OE3yCHEMHBIMU. JTH TeXHOJOornu npencraBieHsl CASE-cpencrBamu BepXHETO
ypoBHsa win CASE-cpencrsamu nosmoro sxusHeHHoro 1ukiaa (upper CASE tools wiu full life-
cycle CASE tools). OHu HE MO3BOIMIOT ONTUMU3MPOBATE IEATEIFHOCTh HA YPOBHE OTAEIBHBIX
3JIEMEHTOB IPOEKTA, W, KAK CIEICTBUE, MHOTHE Pa3padOTUMKHU HMEPENLTd HA TAK HA3BEIBAEMEIE
CASE-cpencrea mmxnero ypoBHs (lower CASE tools). OgHako OHM CTOJKHYIHUCHE C HOBOM
npodneMon — npoOIEMON OpPraHu3anuy B3aUMOIEHCTBUSA MEKIY PAa3JIMIHBIMM KOMAHIAMU,
pEATU3YIOTIIMMHU TTPOEKT.

YHuuiupoBaHHbIH A3bIK 00beKTHO-0PHEHTHPOBAHHOI0 MO/Ie/IHPOBAHUS
YHr(UIIMPOBaHHEIHN A3BIK 00BEKTHO-0pHEHTHPOBAHHOTO MoaemrpoBanua Unified
Modeling Language (UML) sBuwics CcpeacTBOM IOCTHIKEHHS KOMIIPOMHUCCA MEKAY OSTHMH
moaxomamu.  CymiecTByer  OOCTATOUYHOE  KOMMYECTBO  WHCTPYMEHTAIBHBEIX  CPEICTB,
nogaep;kuBaroninx ¢ momompo UML  sxmsHeHHBIM 1nka WHQOPMANMOHHBIX CHCTEM, W,
omHoBpemenHo, UML aBnserca moctatogyno ruOKuM OJi1 HACTPOMKH U MOIAEPHKKU CHEIU(PUKH
OEATENFHOCTH PA3JINIHBIX KOMaHI pa3pabOTIUKOB.
Cozganne UML nauvamoce B oktabpe 1994 r., korma Ixxum Pam0o u I'panu byu u3
Rational Software Corporation cramu paborare Hag oObemuHennem cBoux meronoB OMT u
Booch. B nacrosmiee Bpems koncopuuym noms3oBarenern UML Partners Bxmouaer B ce0ds
MPEICTABUTENICH TaKWX TPAaHIOB WH(POPMAIMOHHEIX TEXHOJOTWH, Kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.
UML npencraBmaer co0OM OOBEKTHO-OPUEHTUPOBAHHEBIM  SA3BIK  MOJECIUPOBAHMU,
0 Gma maro M ST HOAHAM O CHOBHBIMHU XapaKTePUCTHKAMU:
Ceprudurar:  2C0S0SBABEEBEBESAZBEKOMOBHRYAREHOTO MOJEITUPOBAHUS, KOTOPEIH oOecneqnuBaer paspadoTKy
e S e e T A THBHBIX “MOMEHEH 111 OpraHM3aliy B3aMMOJEHCTBHA 3aKa3unMKka M pa3paboTamka

NC, pasmiunsx rpynm pazpadorankos UC;
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- COOEPUT MEXAHM3MBI PACIIMPEHUA M CHEIUATN3ANH 0a30BBIX KOHIETIIMH S3BIKA.

UML — 510 cranmaprHas HOTAlMA BU3YAIEHOTO MOJIETHUPOBAHUA ITPOTPAMMHBIX
cucreM, mpuHATas koucoprmymoMm Object Managing Group (OMG) ocenpro 1997 1., u Ha
CErOOHAIIHUM OE€HE OHA NOIOIECPKUBACTCA MHOTUMHU OOBEKTHO-OpUEHTHpOBAaHHBIMH (A SE-
POy KTaAMH.

UML Bxmouaer BHYTPEHHUH HAOOP CPEACTB MOAETUPOBAHUA, KOTOPBIE CEMUAC TTPUHATEL
BO MHOTMX METONAX M CpPEACTBAX MOJEIHUPOBAHMUA. IJTH KOHLUENUIMM HEOOXOOUMEI B
OOJIBIIMHCTBE MPUKIATHBIX 3a7ad, XOTA HE KakKOasd KOHIEMIMA He0oOXoauma B KakAOW 4aCTH
Ka:xg0T0o npuinoxkeHud. [loap3oBarensam A3e1ka Mpea0CTABIECHE BO3MOKHOCTH:

- CTPOUTH MOJIEIM HA OCHOBE CPEICTB AApa, 0€3 UCTTOMB30BAHNUSA MEXAHU3MOB
pacmmpenus aias OOMbIIMHCTBA TUITOBBIX MTPHIIOKECHUH;

- 100aBIATE IIPU HEOOXOUMOCTH HOBEIE AIEMEHTEL M YCIOBHBIE 0003HAUEHHUA, €CIIM OHU
HE BXOIAT B AP0, WJIH CIEHNUAIM3UPOBATE KOMIIOHEHTHI, CHCTEMY YCIOBHBIX 0003HAYEHUH
(HOTAIMIO ) M OTPAHWYEHUA IJ1s KOHKPETHBIX IMTPEAMETHBIX 001aCTEM.

A3k UML

JHSrpaKta

Hearpamna Aarpana

EEprAFTOE KNACCOE COCTOAHHE
MCNOSE3023HUA

st T,

/H -

HTErPUPOBAHHAA

Duarpansa
rocneqnESTENE-
HOCTSH

AnErpata

O eATENLHOCTH WULENE CFUHHO N
b,
., CcHCTeMLI P

e -

Tuarp anana Lisarpsrama Anarpamma
KOONEPSLAN FUMNUHZH DR JAZER[ T BAHMA

Pucynok 3.1 - UarerpupoBanHas MOI€Eb CIOKHOU CUCTEMEI B HOTAnmu A3b6ika UML
Crangmapr UML npegnaraer cnenyronmit HadOp quarpaMm i MOAETIUPOBAHUA:

1. amarpaMMer BApUaHTOB UCIIOIR30BaHUA (use case diagrams) — 1 MOJETHUPOBAHUS
Ou3HEC-TIPOIECCOB OPTAHU3AIMN U TPEOOBAHUHN K CO3AABAEMOUN CUCTEME);
2 maarpammbl kiaaccos (class diagrams) — mis MOIEMPOBAHNSA CTATHIECKOM CTPYKTYPEI
KJIACCOB CHCTEMEI U CBA3EH MEKIY HUMU;
3. muarpammel moBenenus cucremsl (behavior diagrams):
3.1 mmarpaMmel B3aumoaercTBus (interaction diagrams):
3.1.1 mmarpamMmer mocnemOBaTEMLHOCTH (Sequence diagrams) u
3.1.2 koomeparusHbie muarpaMmmer (collaboration diagrams) — ms
MO IEJIMPOBAHUSA IPOIIecca 0OMeHa COOONMIEHMAMH MEXK Iy 00BEKTAMMU,
3.2 nuarpammel coctosHmi (statechart diagrams) — ms MogemupoBaHuA
MOBEIEHUA OOBEKTOB CUCTEMBI TP MEPEXOAE U3 OAHOTO COCTOSHUA B APYTOE;
3.3 muarpammer meatermsHOcTeH (activity diagrams) — s MOZETUPOBAHUSA
MOBEIEHUA CHUCTEMBI B pPaMKaxX pPa3IMUYHBIX BAPUAHTOB MCHOJB30BAHUA, WIH
MOJEIUPOBAHUS OCATEILHOCTEH;
4. muarpammel peamanum (implementation diagrams):
4.1 nuarpaMMbl KOMITOHEHTOB (component diagrams) — 1711 MOIETHPOBAHMS
HEPAPXUN KOMIOHEHTOB (ITOICHUCTEM) CUCTEMBI;
4.2 muarpammMel paszsepteiBanus (deployment diagrams) — mist MmonerupoBaHus

(pM3NIECKON APXUTEKTYPBEI CUCTEMEL.

mﬂp@lm WAHTOB HCIIOJIL30BAHUS
NEKTPOHHOW NoANAChIO
Ceprudukar: 2C0 KIS eBAPHALRd MEOARR0BaHN (use case) Brnepseie BBeN MBap fkoOcon u mpunan

Snagengny UERYVIO 'SHAYAMOCTE®MITO B HACTOAIIEE BPEMSA BAPHAHT HCHOJIB30BAHUA MPEBPATHIICI B

OCHOBHOM 3JIEMEHT pa3pabOTKH U MIAHUPOBAHUS ITPOEKTA.
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LEDTE

{PHKaT 2C00004 \BRoEHa L A00

Bapuant wuCmons30BaHWA MPEACTABIACT COOOM MOCAEOOBATEIBHOCTh  JIEUCTBUI
(TpaH3aKUui), BBIMOJHAEMBIX CHCTEMOM B OTBET HAa COOBITHE, MHUIMUPYEMOE HEKOTOPBIM
BHEIIHUM OOBEKTOM (OEHCTBYIONIMM JUIIOM). BapuanT MCMOMBE30BaHUA OMHUCHIBAET TUIIMYHOE
B3aUMOJEHUCTBUE MEKIY IIOJB30BATEIIEM M CHUCTEMON. B mpocrerimem ciaydae BapuaHT
HCITONB30BAHUA OIPENENAETCA B IPOLECCE OOCYKAEHUSA C IONb30BATENEM TeX (DYHKIIMIA,
KOTOpEIE OH XoTen Obl peamr3oBare. Ha sazeike UML BapuanT mcnons30BaHMA HM300paxaroT

CIEayImMM 00pazom:
< BapuadT Mcnonss DB:EIHHH>

Pucynok 3.2 - BapuaHrt ucnoas30Banus

JlelicTByromee o (actor) — 5TO poJib, KOTOPYIO MOJIB30BATENh UTPAET IO OTHOLIEHUIO

K cucreme. JledCTByrONMeE uila MPEACTABAIOT COOOM PO, 4 HE KOHKPETHBIX JIFOAEH W
HauMeHOBaHMA pabot. HecmoTpsa HA TO, 4TO HA OUArpaMMax BAapUAHTOB HMCHOIB30BAHUSA OHHU
1300pakaroTCA B BUAE CTUIM30BAHHBIX YETOBEUECKHX (PUTYPOK, AEUCTBYIOMIEE IJHIIO MOKET
TAaKKe OBITH BHEUIHENM CHUCTEMOW, KOTOPOM HeoOXoaumma HeKOoTopas HH(oOpManus OT JAHHOH
cucremsl. [lokaseiBare HA qUarpaMme OEUCTBYIONIMX JIWL CJIEQYET TOIBKO B TOM CIIydae, Korma
UM JEUCTBUTENBHO HEOOXOOWMBI HEKOTOPBIE BAPUAHTHEL HCIOab30BaHuA. Ha sm3eike UML
OEUCTBYIOMINE JIUIA OPEICTABIIAIOT B BUAE (puryp:

Pucynok 3.3 - JleicTByroniee 1uio (akrep)

JlencTByromume mia JeaaTCa Ha TPU OCHOBHBIX THITA:

- TIOJIL30BATEIH;

- CHCTEeMHEI;

- IPYTHE CUCTEMBI, B3aUMOJEUCTBYIONINE C TAHHOM;

- BpEMAL.

Bpems cTaHOBUTCSA AEUCTBYIONIMM JMIIOM, €CIIH OT HETO 3aBUCHUT 3aMyCK KAKNUX-TH00

COOBITHH B CHCTEME.

ITocTaHoBKA 32124 H K PAKTHYeCKOH padoTe 5

1. M3yunTs npeanaraeMeiii TEOPETUYECKUI MATEPHATI.

2. [Tocrpoiire munarpaMmy BapuaHTOB UCIIOJIB30BAHUA 11 BEIOpaHHOU MH()OPMALIMOHHON
CHCTEMBEI.

3. BeimomHUTE peann3aiuio BAPUAHTOB UCIOIH30BAHNUA B TEPMUHAX
B3aUMOJEHCTBYIONINX 00OBEKTOB U MPEACTABIAIONIYI0 COO0H HAOOP nuarpamm:

3.1 qmarpaMm K1accoB, pEATM3YIOMINX BAPUAHT UCITOIb30BAHNAA;

3.2 muarpaMm B3aUMOJECHCTBUA (OUAarpaMM HOCJIEAOBATENRHOCTH M KOOIIEPATUBHBIX
ouarpamMm), OTPAKAIONINX B3aMMOINEHUCTBHE OOBEKTOB B MPOLECCE peaTM3alu BapPHUAHTA
MCIIOJIB30BAHUA.

4. PaznemiTs KIaccChl MO MAaKeTam, UCIOIb3ysa OOWH U3 MEXAHU3M pa3OneHus.

5. [locTpoure qnarpammy COCTOSHUH TSI KOHKPETHBIX 00BEKTOB MH()OPMALIMOHHON

CUCTEMBI. [IOKYMEHT MOAMNCAH
Sl T EORHOW OO AL u
---,;;ymgﬁpﬁ’mb.r[‘?ﬁﬂ-.-.-?:..-.;FWE"HTDMI’H’I BCE IIOJIYUCHHBIE YPOBHM MONEIMA, OMHUCAHUE

E-I-L‘h-.'.'LQ)}’HHJJ;HQHMHBIK“-:6.119]’:&(3!]31,--:HGTGI{GB OAHHBIX, XPAHWIHUI] U BHEMHUX O00BekTOB. [IpencraBurs

Meiict

OTYET IO NPAKTUYECKON padOTe A 3aIIUTHL.
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BapuaHTbl HHAHBHIYAIbHBIX 3a/1aHHii

B COOTBETCTBUM C YKA3aHHOM MPEAMETHOUW OOMACTBI0O M KIACCOM pa3padarsiBaeMoi
MH(OPMAITMOHHON CHUCTEMBI ITOCTPOUTE OUATPAMMY BAPHAHTOB WUCIIONB30BAHUA U1 BEIOPAHHOU
WH(OPMAITMOHHON CHCTEMEI, BBIMTOJIHUTE PEATM3ANNI0 BAPWUAHTOB HCIOJIB30BAHUSA, MOCTPOUTE
ouarpaMmy COCTOSHHWM IJIs1 KOHKPETHEIX 00BEKTOB MH(POPMATIMOHHON CUCTEMEI.

Tabmuma 5.2 — UnguBuayansHeIE 3a0aHUS

No [Tpeaqmernas o0macTs Kmnacc UC

| Cxnan MRP

2 [TpousBoacTBEHHOE TpEeaIpUATHE ERP

3 Toproroe nmpegnpustue CRM

B Toproroe nmpegnpustue SCM

5 Toproroe nmpegnpustue B2C

6 [Topran B2B

7 CTpouTensHOE MPEANPUATHE HC yuera

8 Briciee yueOHoOE 3aBeneHue N C ynpasnenus
9 Nu@dpacrpykrypa npennpusarus CIIITP

10 | Annaparnas uH(pacTpyKTypa MNpeanpuaThs JKcnepTHasi cucTeMa

CHIIEPEHHHE oT4dHeTa

[To BemmonnenHoit padore cocraBageTcs oTduer. OTYeT BBIMOMHAETCS B AIEKTPOHHOM
Buze. [10 BEITOTHEHHOMY OTYETY HPOBOAUTCS 3AMIUTA ITPAKTUIECKOU PabOTEL.

OTueT Mo NpakTUIECKON pad0OTe JOKEH COCTOATE U3 CIEAYIONUX CTPYKTYPHBIX
5JIEMEHTOB:

- TUTYJIBHBIN JIUCT;

- BBOJIHAA YaCTh;

- OCHOBHAs 4acTh (omucanue pabOTHI): JOuarpaMMa BapUAaHTOB  HCIIOJIB30BAHUSA
MH(POPMALIMOHHON CUCTEMEBI, TUATPAMMA COCTOAHUU 111 00BEKTOB MH()OPMAIIMOHHOW CHCTEMEI;

- 3AKIIOUYCHUE (BEIBOIEI).

BBOmHAas 4acTe OTUETA IOJKHA BKIFOYATE ITYHKTHL:

- YCIIOBHE 3a71a9H;

- MMOPANOK BEIITOJIHEHMS.

- MMPOTPaMMHO-ATIITAPATHEIE CPEICTBA, UCTOB3YEMEBIE TTPU BEITTOJTHEHUH PA0OTEHI. 3ammTa

OTYETA MO MPAKTHIECKON padOTe 3aKII0UAETC B MPEIBABICHUH IIPENOIABATEIIO
MOJIYYEHHBIX PE3yJIbTATOB B BUAE (paiia M JEMOHCTPAIIUN IOy YEHHBIX HABBIKOB ITPH OTBETAX

Ha BOMTPOCHI IPETOIaBATE.

KoHTpoJIbHBIE BOTIPOCHI

1. laiiTe onpeneeHne NOHATHIO «BAPUAHT UCIIOJIE30BAHUS.

2. Kakue TuIbl CBA3M MOTYT NPUCYTCTBOBATE HA TUATPAMME BAPHAHTOB MCITOJIE30BAHNA
3. JlaitTe ompeneneHne NOHATHIO «IEUCTBYIONIEE JTUIIO0».

4. Kakue Timel COOOMEHUIT MOTYT IMIPUCYTCTBOBATE HA IHMATPAMMAX B3aUMOJEUCTBUA

5. JlaiiTe ompeneneHne NOHATHIO KIACC, 0OBEKT Kiracca.

6. Kem 11 1151 wero mMosket OBITh MCITONB30BAHA JUATPAMMA PA3MENEHU !

IIpakTHueckast padbora 6. UHCTpyMeHTAIbHOE 00ecIieye HHe
OHTOJIOTHYECKOr'0 MO/Ie/IHPOBAHUA HH(POPMALMOHHBIX CHCTEM

H el padorek, Ky cnre TeXHOIOIMA KOHTPOJIA Ka4eCTBA IIPOCKTOB MH()OPMALIMOHHEIX
cricTer 2NEKTPOHHOW NOAMMUCHIO

Ceptudmkar: 2C0QQ0043ESABBB952205ETBASQO060000043E
Brnaneneu: mﬂm%%%%%ﬂ OTd HAIIpdBJICHd Hd O3HAKOMIICHHC C OCHOBHBIMH ITOHATHAMH

METO0JIOTUM YIPABICHUSA MTPOEKTAMU, MOJTYIEHNE HABBIKOB [0 MPUMEHEHUIO JAHHBIX HOHATHH
NeicraLPH. DQGEPOLHIHN, JiJaHa IIPOoeKTa, IOCTPOeH rpauka padoT, pacnpeneneHus UCIOJIHUTENEN,



YIIPABACHUASA PUCKAMH, U3YIEHUE METOOB YIIPABIEHHUA Kau€CTBOM TIPOESKTHPOBAHUS
MH(POPMAIMOHHBIX CUCTEM

TpeboBanus k pe3ynsraram BEITOTHEHUA PAOOTHL:

[TocTpours MOa€ETE YIIpaBaeHUA OPOEKTOM, BKIIOYAIONIYIO:

- OIpEeNENeHNE BCEX STAMOB MPOEKTA, 3aBUCUMBIX STAIMOB, ONPEIEICHUE IUTEIbHOCTH

3TANoB;
- ITOCTPOEHUE HA OCHOBE MOJYYEHHBIX JaHHEIX CETEBOM U BPEMEHHOM JUAT PAMM;

- IIOCTPOEHUE UATPAMMEI pacHpeneneHus padOTHUKOB IT0 STaIraM,

[Ipu ompemeneHmn 5sTama ykKa3plBAETCA €ro0 HA3BAHUE — OTpa)Xaromiee CyTh ATamna
(HampuMmep, OMpEIEIeHUE NOMB30BATENBCKUX TPEOOBaHMM, MPOEKTUPOBAHUE HHTEpPQeEca);
3TAnoOB TOMKHO OBITE HE MEHEE 7/, B MPOEKTE 33aAECUCTBOBAHO 3 UEIOBEKA MEPCOHAIA (TpyImia
pa3padOTUHKOB).

OcHoBBI TEOpHH

IlnannpoBaHue NMPoOEKTA

YopasineHue mporpaMMHBIM MIPOEKTOM 3aBUCUT OT MPABWIBHOTO MIAHUPOBAHMA PpadoT,
HEOOXOOUMBIX [ €ro BeITONHEHWA. [lman momoraer mMeHemxkepy OpPEeaBUAETh MPOOJIEMBEI,
KOTOPBIE MOTYT BO3HHUKHYTH HA Kakux-nmuOo osramax coszmanusa [1O, wu paspaborars
IPEBEHTUBHBEIE MEPEl A1 KX IpeaynpexacHus wm pemenus. [lman, pazpaboranHerii Ha
HAYATBHOM JTAIe MPOEKTa, PACCMATPUBAETCA BCEMHM €r0 YYACTHUKAMHM KAaK PYKOBOIAIINMA
TOKYMEHT, BEIITOJTHEHUE KOTOPOTO JOKHO MPUBECTH K YCIENTHOMY 3aBEPIIEHUAIO TPOEKTA. ITOT
MEPBOHAYATEHBIN IUIAH JOMKEH MAKCUMAIBHO IMOAPOOHO OMUCHIBATH BCE ATAIBl PEATM3alNN
npoekra. Kpome pazpaboTku nminaHa mpoekTa, Ha MEHEIKEPA JOKUTCI 00A3aHHOCTE pa3pabOTKH
OPYyIrUX BUAOB IJIAHOB. JTU BUAEI IUTAHOB KPATKO OMMUCAHEL B Ta0mine 3.1.

B muctunre | mokaszan npouecc mnanupoBanua cozganuda [10 B Buge ncepnokona. 3neck
CHENAaH aKIEHT Ha TOM, UYTO IAHMPOBAHUE — 5TO UTEPAIMOHHEBIN nporecc. [Tockoabpky B mpo-
IIECCE BBIMOJHEHUA IMPOEKTA MOCTOSHHO IMOCTYITAET HOBas WH(MOpPMANMA, MJIAH JOJLKEH PEry-
JIAPHO mepecMaTpuBarbCsa. BamueiMu akropamu, KOTOPBIE OOKHBI YUATHIBATHECA MPHU pa3pa-
O0TKE miaHa, ABIAIOTCA (PUHAHCOBBIE U OENOBBEIE 00A3aTensCTBA Opranm3anuu. Ecom oHn u3me-
HSIOTCS, 5T U3MEHEHHUS TAKKE TOJDKHBI HAUTH OTPAKEHUE B ILUIAHE PadoT.

Tabnuua 4.1 - Buaesl nnaHos

[1nan |OHHC3HHE

[Iman kauecTBa MUCBHIBAET CTAHAAPTHL U MEPONPHUATHA MO MOIIEPKKE KauecTBa
azpabarsBaemoro [10

[Imau arrecrarinm OUCBIBAET CIIOCOOBL, PECYPCHL M EPEYEHBb PadOT, HEOOXOQUMBIX IS aT-

TCCTAalmu IIPOrPAMMHON CHCTEMEI

[Ilman  ympaBneHMAOOUCHIBAET CTPYKTYPY U MPOLECCH YOPABIECHUA KOH(PUTY panumen

KOH(pUTYpaIeHn
[Tman conpoBok4{lIpennaraer mnan meponpuaTuil, Tpedyronmxcs 1t conpoBoxkacHus 110 B
nenus [10 [Mpoliecce ero sKcIulyaTalliu, a Takke pacueT CTOUMOCTH COITPOBOK/ICHUA U

[HEOOXO TUMEIE TIJII 3TOTO PECYPCHI

[Iman  mo }’HpﬂBJIEfHHCLIBHE’T MEPOMPUATHS, HATPABICHHEIE HA MTOBBINIIEHUE KBATH (PUKATINN

HUIO MEPCOHATIOM JICHOB KOMAaHBI pa3pabOTUMKOB

Jluerunr 1. Ilpouece miiaHupoBaHHUA MPOEKTA
OmnpeneneHne MPOEKTHRIX OTPAHUY EHUM

Hmm%m Ka mapaMeTpoB MPOEKTa
CepTudukar: ECGQ&BEEMEM é?@ﬁ@ﬁe%ﬂﬁ?fy{ CHUA Hp OCKTa 1 KGHTP OJIBHBIX OTMECTOK

Branenew:  IetWhilemokampoeri:He 3aBePIINTCA WK HE Oy1eT ocTaHoBIeH loop
CocraBnenue rpauka padot
OeicTBATENEH: C 19 FhaaaTe BEEIOFH CHUA pﬂﬁDT



Oxuganme OKOHIAHUS OUEPETHOTO ATama padoT

OTcnekuBaHue X014 BEIMMOJIHEHUA padoT

[TepecMOTp OTIEHOK TapaMeTpPOB PO EKTA

M3menenue rpaguka padot

[TepecMOTp MPOEKTHEIX OTPAHUY EHU

if (Bo3Hukna npodbnema) then

[TepecMOTp TEXHUYECKUX MM OPTaHU3AIHOHHBIX MTAPaMETPOB ITPOEeKTa
end if

end loop

KoHTpoJIbHBIE 0TMETKH ITAINOB padoT

Menemxepy nna opranusanuu mporecca cozganusa 110 u ynpaBnenus um HeoOxomuma
napopmarsa. [lockoneky camo mporpamMMHoe 00eCIEedeHne HEOCA3AEMO, 3TA YIPABIEHUYECKAA
WH(OpMAIHA MOKET OBITh MOJIYUYE€HA TOMLKO B BUIE JOKYMEHTOB, 0TOOPaKArOMINX BBEIIIOJIHEHUE
OUEPEIHOrO ATana pazpadoTKku NPOrpaMMHOTO TPOAYKTa. be3 5ToM nH(popMaru HEMB34 CYIUTh
O CTENEHH FOTOBHOCTH CO34ABAEMOT0O MPOAYKTA, HEBO3MOKHO OLIEHUTH ITPOU3BENECHHEIE
3aTPAThl WIM U3MEHUTH Tpauk padorT.

[Ipp mmanupoBanmu mponecca ONPENEHATCA KOHTPOJIBHBIE OTMETKM—  BEXH,
OTMEUAIONINE OKOHUAHUE ONMPEAEICHHOro srama pador. [lns kaaom KOHTPOJIBEHOM OTMETKHU
CO3JAETCSA OTYET, KOTOPBI HPENOCTABIIAETCS PYKOBOICTBY MPOEKTA. JTH OTUETHI HE TOJIAKHEI
ObITh OONBIIMMM OOBEMHBIMM JTOKYMEHTAMHM; OHHM JOJIKHBI ITOJBOIUTH KPATKUE HTOTH
OKOHYAHWA OTAEILHOTO JIOTMYECKH 3aBEPIIEHHOrO ATAana IIPOEKTA. JTANOM HE MOIKET OBITh,
Hanpumep, 'Hanucanne 80% koma mporpamm’, TOCKOJIBKY HEBO3MOKHO MPOBEPUTH 3aBEPILIEHUE
Takoro '"srama"; Kpome TOro, nomoOHags wuH(OpMaNMA OPAKTUYECKHM Oecrmone3Ha i
yIPAaBACHUA, MOCKONBKY 3JECh HE OTOOpa)kaercs CBiI3b HTOTO 'srama" ¢ APYTHUMH STamaMu
cozmanug [10.

OOBIUHO MO 3aBEPIIEHUM OCHOBHBIX OONBIIMX JTANMOB, TAaKUX Kak pazpadorka
cneruukanuy, MPOEKTUPOBAHME W T.M., 3akazduky [IO mpemocraBisaroTCsa pe3yiIbTaTEl HX
BBEINIOJTHEHUA, TAK HA3BIBAEMBIE KOHTPOJIBHEIE IIPOEKTHBIE AIEMEHTEl. JTO MOKET OBITh
OOKYMEHTAIMA, MPOTOTHN MPOTPAMMHOTO MPOIYKTa, 3akoHdeHHBIe moacucremel [10 u T.1.
KOHTpOJIEHEIE MPOEKTHBIE SIEMEHTHI, IMpenocTaBmsieMele 3aka3zuuky [10, moryr coBmamarte ¢
KOHTPOIBHBIMM OTMETKAMHU (TOYHEE, C PE3YILTATAMHU BBIMOJHEHUA Kakoro-mibo srama). Ho
oOparHO€ yTBEpKIOECHHE HEBEPHO. KOHTPOIBHEBIE OTMETKH — O3TO BHYTPEHHHUE HPOECKTHBIE
pe3yABTATEI, KOTOPBEIE UCTIONB3YIOTCA 11 KOHTPOJIA 34 XOA0M BBEIITOTHEHUS MPOEKTA, U OHU, KAK
MPaBUIO, HE MPENOCTABAAIOTCA 3aKka3uuky [10.

Jlnga ompeneneHus KOHTPOIBHBIX OTMETOK BeCh mpouecc cozmanua [10 momxkeHn OwITh
pa3OUT HA OTHEIBHBEIE HTANBl C YKA3aHHBIM 'BBIXOOOM' (PE3yIbTATOM) KaKIOOTO HTara.
Hanpumep, Ha pucynke 4.1 nmokasansl sramsl pa3padoTku cnenupukannu TpedboBaHmi B Caydae,
KOTJA i1 €€ IMPOBEPKU UCIIOIL3YETCS MPOTOTUI CUCTEMEI, 4 TAKKE IMPEICTABICHBI BEIXOIHEIC
pE3yNbTATEl (KOHTPOJBHBIE OTMETKHM) KaKIOTr0 A3Tama. 30€Ch KOHTPOJIBHBIMHM IPOEKTHBEIMU
IEMEHTAMH ABAKOTCA TpeOOBaHMA U cielu(pUKaIuA TPEOOBAHN.

FAREL P
oCyLect-
BdmOCTH

- - '-____l_l ETTE——

MHons30EarenkCiue
TpaboBa-H

oW nogmicels -

CepTudukar: ECﬂﬂﬂﬂﬂdSEﬂﬂBBBE‘ﬁEEDEETBAEﬂﬂﬂEﬂﬂﬂQﬂdSE
Bnanenew:  IeBayxosa Tarssva ANHEYHOK4. 1 - DTanel nporecca pa3paboTKH crielug MKaliH
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I'padux pador

CocraBnenue rpaduka - 01Ha U3 CAMBIX OTBETCTBEHHBIX PAa00T, BEIMOTHIEMBIX MEHEIKE-
pPOM IMpOEKTA. 30€Ch MEHEKEP OLEHUBAET MJIMTEILHOCTh MPOEKTA, OMPENENAECT PECYPCHI, HE-
00XOaMMEIE U peannu3any OTAEIBHBIX 3TANOB padoOT, U MPEACTABILIET UX (JTAIBl) B BUAE CO-
rI1aCOBAHHOW MOCIENOBATENEHOCTH. ECIM maHHBIT OpPOEKT Mog00eH paHee pearm30BaAaHHOMY, TO
rpadguk paboT MOCAETHETO MPOEKTA MOKHO B3ATH 3a OCHOBY Jif JaHHOTO mpoekta. Ho 3arem
CJIEOYET YUECTh, UYTO HA OTIOENBHEIX 3TANaxX HOBOTO HMPOEKTA MOTYT UCHOJB30BATHECSI METOIBI U
MOAXO0AbI, OTJINYHBIE OT UCHOJIB30BAHHBIX PAHEE.

Ecnu mpoekT ABIAETCA WHHOBAIUOHHBIM, INEPBOHAYAILHBEIE OLICHKH UIUTEIBHOCTH H
TpeOyEMBIX PECYPCOB HABEPHAKA OyAyT CAMILIKOM ONTHUMHUCTHUUHEIMHU, JAKE €CIM MEHEIKED
MOMBITAETCA MPENYCMOTPETh BCE BO3MOMKHBIE HEOKMITAHHOCTH. C 5TOM TOYKH 3PEHUS MPOEKTHI
cozmanua [10 He ornmuaroTcs OT OONBIMIMX MHHOBAIIMOHHEIX TEXHUYECKUX MPOEKTOB. HoBEIE
a’3poOnOPThI, MOCTEI M JaK€ HOBBIE aBTOMOOWIM, Kak IPABWIO, IOABIIAIOTCA ITO33KE
IEPBOHAYAIBHO OOBABICHHBIX CPOKOB UX CHAYM WIM IMOCTYILIEHHS HA PBIHOK, YEMY ITPHYUHOU
ABJIAIOTCA HEOKUOAHHO BO3HUKIIME MPOOIEMBI U TpyaHOCTU. IMeHHO mosTomMy rpaduku padot
HEOOXOOUMO IMOCTOSHHO OOHOBIATE MO MEpPE MNOCTYIUIEHWS HOBOM wuWH(pOpManuum o0 Xonae
BBITTOJTHEHUSA MPOEKTA.

B npouecce cocraBnenus rpaduka (pucyHok 4.2) BeCb MACCUB padOT, HEOOXOIUMBIX IS
peaym3anuy MpoeKTa, pa3dUBAETCA HA OTAEIBLHBIC STANBI U OLIEHUBAETCA BpeMs, Tpelyromnieecs
IJ1 BRITIOJTHEHMSA KaxA0T0 dTana. OOBYHO MHOTHE STAIBI BRITOJIHAIOTCSA MapainensHo. [ 'paduk
padoT momKEeH NpenyCMATPUBATH STO WU PACHPENEIATH ITPOU3BOACTBEHHEIE PECYPCHI MEKIY
HUMHM HauOoJiee ONMTUMAIBEHBIM 00pa3oM. HexBaTka pecypcoB Iis BBIITOJHEHHUA KAKOTO0-THOO
KPUTHUYECKOTO ATAIlA - 4aCTas MPUUYUHA 3aIEPKKH BEIITOTHEHUS BCETO IMTPOEKTA.

JlnuTensHOCTE STanoB OOBIYHO JOMKHA OBITH HE MEHbIIE HEAenn. Ecm ona Oyaer MeHsb-
1€, TO OKAKETCS HUKE TOYHOCTH BPEMEHHBIX OIIE€HOK STAIOB, UTO MOYKET MPUBECTH K YACTOMY
nepecMoTpy rpaduka pador. Takxke nemecooOpazHO (B AaCIEKTE YIPABIEHUS MTPOEKTOM)
yCTAHOBUTH MAKCUMAIBHYIO JIINTENBHOCTE ATAMOB, HE NMpeBbpimarmyo 8 wm 10 nenens. Ecim
€CTh JTAIlbl, UMEIOINE OONBIIYIO JIUTEIRHOCTE, UX CIEAYET pa3OUTh HA HTAITBl MEHBIIEH M-
TEJIBHOCTH.

[Tpu pacuere MIMTENEHOCTH STANOB MEHEIKEP NOJDKEH YUMTHIBATH, YTO BBIITOJIHEHUE
nro0oro srama He obouaercsa 0e3 OOMBIINX WIN MAIEHBKUX Opo0neM u 3anepxek. Pazpaborunku
MOTYT AOMYCKaTh OMMOKHM WM 3a€pPKUBATh CBOIO pabdOTy, TEXHMKA MOKET BBIUTH U3 CTPOSA
nu00 ammapaTHRIE WM HPOTPAMMHEIE CPENCTBA MNMOINIEPKKHA HpoLecca pa3padOTKH MOTYT
OOCTYOUTE C Omo3JgaHueM. EcCau NpoeKT MHHOBAIMOHHBIM M TEXHMYECKU CIOMKHBIM, 3TO
CTAHOBUTCA JOIOJTHUTEIBHEIM (JAKTOPOM IOSABJIEHUS HENMPEABUICHHBIX NPOOIEM M YBETHMUEHUS
IIUTENBEHOCTH PEATM3ALMH IIPOEKTA 10 CPABHEHUIO C IMIEPBOHAYATBHBIMH OII€HKAMMU.

Kpome BpemeHHBIX 3aTpar, MEHEIKEP MIOKEH pacCcuuTarb APYTHE PECYPCHI,
HEOOXOOUMEBIE€ ISl YCIIENIHOTO BBIMONHEHWUSA Kaxaoro srama. OcoOvll BUA PECYPCOB — ITO
KOMaH1a pa3pabOTUMKOB, MPUBJICUEHHAA K BBRIITOTHEHUIO IMpOEKTa. [pyrumu Bugamu pecypcos
MOTYyT OBITE HEOOXxOoammoe CBOOODHOE OHCKOBOE MPOCTPAHCTBO HA CEPBEpPE, BpeMs
HCIONB30BAHNA KAKOT0-TM00 CHEIMAIBHOTO O000pygoBaHWsA M OIOMKETHBEIE CpEACTBA HA
KOMAHIMPOBOYHBIE PACXOBI IEPCOHANA, padOTAIOMIEro HAT MPOEKTOM.

TpeboBanus k 11O

I[HHFPHMMI:I [poHeccoB H BpeMEHHbIEC THAI'pAMMbI

AOKYMEHT NMOAMYCAH
SNEKTPOHHORRRANMCLIDUNPeE A ME

: ] P P08
Ceptudmkar: 2C0000043EJABSEMGE0SE[BA
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PACNPSae fieHpe
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Bnaneneu: llleGayxoea Tak
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Pucynok 4.2 - [Iponiecc cocraBnenus rpaguka padoT

CyniecTByeT X0poIiee SMIUPUUECKOE MPABWIO: OIIEHUBATh BPEMEHHBIE 3ATPATHI TAK, KAK
OyaTO HMYEro HEMPEABUACHHOTO U '"TUIOXOTO" HE MOIKET CIYYWUTBCA, 3aTEM YBEIUYUTH OTH
OLIEHKH JJI YYETa BO3MOKHBEIX mpoOiaem. Bo3MoxkHEIE, HO TPYJIHO MPOTHO3UPYEMBIE TTPOOIEMEI
CYIIECTBEHHO 3aBUCAT OT THUIIA U MAPAMETPOB IPOEKTA, 4 TAKKE OT KBATM(PUKAIMM U OMBITA
WIEHOB KOMAHABI pa3padoTumkoB. K HMCXOMHEIM pAacdeTHBIM OIEHKAM PEKOMEHIYETCA
nobasnare 30% Ha Bo3MmoOkHEIE TIpoOneMel u 3areMm enie 20%, aro0Bl OBITE TOTOBEIM K TOMY,
4TO HEBO3MOKHO MPEIBU/IET.

I'padux pabor mo mpoekTy OOBIUHO HOPENCTABIAECTCA B BUAE HAOOpa auarpaMm H
rpaMkOB, MOKA3BIBAIOMIMX pa30OMEHHE MPOEKTHBIX pPadOT Ha HSTambl, 3aBUCUMOCTH MEKIY
STAMMAMHU U pacpeneieHne pa3padoTIMKOB 0 STamam.

BpeMmeHHbIe U ceTeBbIe THATPAMMBI

BpemeHnnbsie U ceTeBrle OUArpaMMBl TOJIE3HBI O MpeacraBiaeHus rpaduka pador.
Bpemennas puarpamMma MOKA3pIBACT BpEMA HAdala M OKOHYAHMUA KaXKIOTO HTama M €ro
nmuTenbHOCTE. (CereBas mumarpaMma OTOOpakaeT 3aBUCUMOCTH MEKAY Pa3IMIHBIMH 3TAraMH
MPOEKTA. ITH AWATPAMMEI MOJKHO CO34aTh ABTOMATHMUECKH C MOMOMIBI0 MPOTPAMMHBIX CPEICTB
MOEPKKH YIIPABIEHUSA HA 0CHOBE MH()OPMALNH, 3AT0KEHHON B 0a3€ JAHHBIX MPOEKTA.

PaccmoTpum STamel HEKOETO MPOEKTA, OpeacTaBieHHbie B Tabm. 4.2, U3 KOTOPOU, B
JaCTHOCTH, BHOHO, 9T0 73Tam 13 3asucuT OT 2Tama 11. 2710 3HauuT, uro sram 11 momxkeH
3aBEpPIIUTHCA HOpekae, udeM Hauherca osran 13, Hampumep, wa osrame T1 nporoaurcs
KOMIIOHEHTHBIM dHAIM3 CO30aBAEMOr0 IIPOTPAMMHOIO IMPOAYKTd, a HA Jrane [3 —
IPOCKTUPOBAHUE CUCTEMEL.

Tabnuua 4.2 - 3tanbl NpoekTa

2ran JUTMTenLsHOCTE (OHN) 3aBUCHUMOCTE
Tl 8

12 15

13 15 T1 (M1)

T4 10

T5 10 12, T4 (M2)
T6 5 T1, T2 (M3)
T7 20 T1 (M1)

T8 25 T4 (MS5)

19 15 T3, T6 (M4)
TI10 15 TS5, T7 (M7)
TI1 7 19 (M6)
T12 10 TI11 (MBS8)

Ha ocHoBe mpuBEAEHHBIX 3HAYEHUH UIMTEILHOCTH STAMIOB U 3aBUCUMOCTH MEKIY HUMH
CTPOUTCA CETEBOM rpapuK mMOCIEnOBATENBHOCTH STanoB (pucyHok 4.3). Ha stom rpaduxe
BUIHO, Kakue padOThl MOTYT BBIMOIHATECS MAPAJUIENBHO, 4 KAKUE NOJIKHBEI BBIMOJHATHCSH
MOCIENOBATENRHO APYT 3a APYroM. 3Tambl 0003HAYEHBI NPAMOYTOJLHUKAMU. KOHTPOIBHEIE
OTMETKH U KOHTPOJIbHBIE MMPOEKTHBIE YIEMEHTHI ITOKA3aHEI B BUIE OBAJIOB M 0003HAUEHEI (KAK U
B Tabn. 4.2) OykBoit M c¢ coorBercrByronmim HOMepoM. JlaTel HA [OaHHOM auarpaMme
COOTBETCTBYIOT HAYaldy BBIMOJHEHUS HTanoB. (CeTeByr auarpamMmy CIEOyeT 4UTaTh CIIEBA

HAITPdBO H EBE&)K}_R{ BHIHS.
AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Pucynok 4.3 - CereBas nuarpamma STarnoB

Ecnu nmna co3manus CeTeBOM IMArpaMMel  HMCHOJIB3YIOTCA HPOTPAMMHEIE CPENCTBA
MONNEPKKH YIPABICHHUA MPOEKTOM, KaXKIBIM O3Tall JOJ/DKEH 3aKaHYMBATHCA KOHTPOJIBHOH
OoTMETKOM. (OuepemHOM 5Sram MOKET HA4aThCA TONBKO TOrAa, KOorga Oyaer moJydeHa
KOHTPOJIbHASA OTMETKA (KOTOpas MOXKET 3aBHCETh OT HECKOJIBKNX IMPEINIECTBYIOMIMX HTAIMOB).
[Tosromy B Tpersem crondue Tabm. 4.2 npuUBENEHBEI KOHTPOJBHBIE OTMETKH; OHU Oyayr
OOCTUTHYTHI TOJBKO TOTAa, Koraa Oyner 3aBepiieH STam, B CTPOKE KOTOPOTO MHOMENIeHa
COOTBETCTBYIONIAA KOHTPOJIbHAA OTMETKA.

JIroOOM 5Tam HE MOMKET HAYATHCA, MOKA HE BBIMOJHEHBI BCE STANBl HA BCEX IYTIX,
BEAYIIMX OT HAUalIa MPOEKTa K JaHHOMy stamy. Hampumep, stan T9 He MOkeT HauaTeCs, moka
He Oyanyr 3aBepmieHsl dStamel 13 m 16, Ormerum, 4r0 B JaHHOM CiIy4ae ITOCTHUIKEHHE
KOHTPOIBEHOU OTMETKH M4 roBOpUT 0 TOM, 9TO 3TH 3TAMBI 3aBEPILIEHEI.

MunnManbeHOE BpeMs BEIITOJIHEHUA BCEr0 IIPOEKTA MOKHO PaCcCUMUTaTh, IIPOCYMMHPOBAB
B CETEBOM AuarpamMMe MIMTEIbHOCTH ATANOB HA CAMOM [JIMHHOM IYTH (AJIUHA IYTH 37€ECH
M3MEPAETCA HE KOTMIECTBOM STAIlOB HA MyTH, 4 CYMMAapHON AIUTEIBHOCTBIO STHX STAMOB) OT
HAYaIa MPOEKTa M0 €ro OKOHYAHUSA (9TO TAK HA3BIBAEMBIM KPUTHYECKUHN NYTh). B HameMm cioygae
OPOOOJIKUTENRHOCTE IpoekTa coctaBnger 11 wemems wim 55 pabounx muen. Ha puc. 4.3
KPUTUYECKUH IyTh MOKAa3aH 00JIee TOJICTEIMU JTUHUAMH, YEM OCTANBHBIC IyTH. lakum 00paszom,
00mIas MPOIOKUTEIBHOCTE peaT3aliil MPOEKTa 3aBUCUT OT ATANOB padOT, HAXOAANIUXCA HA
KpUTHUECKOM TyTH. Jlro0as 3amepikka B 3aBepHIeHUN T000T0 H3Tama HA KPUTHIECKOM ITyTH
MPUBENET K 3a0EPIKKE BCEro MPOEKTA.

3anepKKa B 3aBEPIICHUM STANOB, HE BXOMANIMX B KPUTHYECKHUM ITyTh, HE BIMAET HA
MPOJOJKATENBHOCTE BCETO IIPOEKTA 10 TEX MMOP, MOKA CYMMAapHas JUINTEIEHOCTE 3THX JTAIOB (C
y4TOM 33JCPKEK) Ha KAKOM-HUOYIb NOYTH HE MOPEBBICUT IPOJOKUTEILHOCTH padoT HA
KpUTHUUECKOM TyTH. Hampuwmep, 3anepxkka srama 18 Ha cpok, mMeHpmmu 20 DHEH, HUKAK HE
BIWACT HA OONIyI0 MOPOOOMKUTENLHOCTH mpoekta. Ha puc. 4.4 npencraBieHa BpeMeHHAS

,HHHFPHMMEO%#HW% JOKA3aHbl BO3MOIKHBIC 33ICPIKKA HA KAKIOM HTAITe.

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Pucynok 4.4 - Bpemennasa nuarpamma JIUTEI5HOCTH STAIOB

CereBad nuarpaMma MO3BOJISAET YBUOETH B 3aBUCUMOCTH STAMOB 3HAUMMOCTH TOTO MIIN
WHOTO STama JJs peaiu3alii BCEro mpoekTa. BHuMaHue K sramaM KPUTHUECKOTO IyTH 4acTo
TO3BOJIAET HAUTH CIOCOOBI MX HM3MEHEHWS C TE€M, YTOOBI COKpPaTWUTh IJIATEIBHOCTE BCETO
mpoexTa. MeHemkepsl UCITOIB3YIOT CETEBYIO AMArPaMMY IS PACTIPENEICHUSA PadoT.

Ha puc. 4.5 mokazano nppyroe mnpencraBienue rpaduka pador. IT0 BpeMeHHAas
auarpamMma (MHOTa Ha3kIBaeMas 1Mo UMEHH ee m3o0peraTens quarpaMmmoi ['anTa) MoxeT OBITH
MOCTPOEHA MPOTPAMMHBIMHU CPENCTBAMU MOAAEPKKU mporecca ynpasieHus. OHa MOKa3bIBAET
IIUTETRHOCTE BBIMOJTHEHUS KaXKIOTO HSTarma ¢ BO3MOXKHEIE HUX 3aJEPIKKH
3aTEHEHHBIMH MIPAMOYTOIBHUKAMI), 4 TAK/KE JAThl HAUATA U OKOHYAHUA KA IOTO JTama. JTaIbl
KPUTUUECKOTO IMyTH HE UMEIOT 3aTEHEHHBIX MPSAMOYTOJBHUKOB; 3TO 03HAYAET, UTO 3a[EpPIiKKa C
3aBEPIICHNEM JAHHBIX ATAMNOB OPUBENET K YBETUYEHUIO IIUTEIHLHOCTH BCETO MPOEKTA.

JOKYMEHT
SANEKTPOHHO

Ceprudmkar:  2coddOAOOHOPACTEPRACIICHITQBPEMEHH BEIIIOIHEHU S STAMIOB, MEHEKEP TOIKEH PACCUNTATE
neAeacnpERe en e PedyPEOE 1o sTamam, B 4aCTHOCTH HA3HAYUTH MCTIOMTHUTENIEH HA KAXKIBII ATATL.

Tabnuua 4.3 - PacnpegeneHue UCNOMHUTENEW Mo 3Tanam

Jran HUcronHuTenn
T1 Jxceitn
12 AnnHa
T3 Jxceitn
T4 Open
T5 Mspu
T6 Anna
17 Jlcum
T8 Open
19 Jlxcenn
T10 AnHa
T11 Open
T Dpex

Heicteutened: ¢ 19.08.2022 no 19.08.2023
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B Tabn. 4.3 mpuBeneHo pacnpeneneHue pa3paboTUNKOB HA KAKIBIA ATAM, MPEICTABICHHEBIN HA
puc. 4.5.

[IpuBenennas Ttabmna woxker OBITE HMCHOIB30BAHA IPOTPAMMHBIMU  CPEICTBAMM
MOANEPKKU TMPOHECCAa YHOPABJIECHUA I NOCTPOEHUA BPEMEHHOM OWATPAMMEI  3aHATOCTH
COTPYIHHUKOB HA OIPEAENEHHBIX dTamax pador (puc. 4.5). Ilepconan e 3anar B padore Hax
IPOEKTOM BCE BpEMA €ro peaausanuu. B TedeHne nepuona HE3aHATOCTH COTPYIHUKH MOTYT
OBITE B OTITyCKE, pabOTaTE HAZ APYTUMH OPOEKTAMH, IPOXOIUTE OOYUEHNE U T. 1.
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Pucynoxk 4.5 - Bpemennas nuarpamma pacnpeneneHus paOOTHUKOB IO STamam

B Oompmmx opraHmmzanusax OOBIHO pabdoTaeT MHOTO CHEHUATUCTOB, KOTOPBIE
3a0EUCTBYIOTCS B IIPOEKTE MO Mepe HeodxoauMocTu. KoHeuHo, TaKOoM MOIX0A MOKET CO3IATh
ONpENENEeHHBIE TPOONEMBl /A MEHEIKEPOB HMPOEKTOB. Hampumep, ecmm CnenuaincT 3aHAT B
MIPOEKTE, KOTOPBIM 3aACPKUBACTCA, 3TO MOKET CO30aTh HOPAMEBIE CIOKHOCTH Ui APYTHX
MPOEKTOB, TAE OH TAKKE JOJIKEH YIaCTBOBAT.

[lepponauameueii rpauk padOT HEM30EKHO COOEPKUT KaKHe-HUOYIbp OMHUOKH WIH
Hepopabotku. [lo wmepe peamzaiuum npoekTa pacCYUTAHHEBIE OLEHKH  UIMTEIBHOCTH
BBIMIOJTHEHHS ATANOB padOT MOKHEI CPABHUBATHCA C PEATBHBIMM CPOKAMH BBIITOJTHEHMSA STHX
5TanoB. Pe3ynsTarsl CpaBHEHUS DOMKHBI UCHOJH30BATHCA B KAUECTBE OCHOBHI JJId MEPECMOTPA
rpajguka padOT eme HE peaTN30BAHHBIX JITANOB IPOEKTA, B YACTHOCTH AJA TOTO, 4TOOEI
MONBITATHECA YMEHBIIUTE JJINTEIBHOCTE 3TANOB KPUTHUUECKOTO My TH.

ITocTaHoBKA 32124 H K NPAKTHYECKOH padoTe 6

. I3yunTe npennaraeMeiid TEOPETUYECKUI MATEPHATI.

. [TocTpouts BpeMEHHYIO M CETEBYIO AUATPAMMEI 711 BEIOPAHHOTO MPOEKTA.

. [TocTpouts nnarpammy pacopeneneHus yIaCTHUKOB TPYIIIIEI ITO STAIaM.

. [TocTponTts CIMCOK BO3MOKHBIX PUCKOB C YKA3aHUEM HA3BAHWA U OIMUCAHUA PHUCKA.

. [TpoBecTn anannu3 puckos.

. Onucare CTpaTeruio IIaHuPOBAHUA PUCKOB.

. ITocTpouTs OTUET, BKIIFOUAOMIMHN BCE MOIYYEHHBIE JUAT PAMMEI U OIMMUCAHUE CTPATET MU

-1 O n s o —

MIAHUPOBAHUA PUCKOB. [IpencTaBuTs OTYET IO MPAKTUYECKON padOTE I 3aNIUTHI.

B Bl e AIbHBLIX 321aHHH
E%EHTPDHHDHI'ID UCh Y a

Cepucpukar: 2COPOOEHOTBETCTBITIY U YVRASATAON peaMeTHON 00MacTei0 M KIACcCOM pa3padareBaeMOM

Bnaneneu: lllebayxoea TaTtbAHg AnekcaHopoBHa

WH(POPMAIMOHHON CHCTEMBI ITIOCTPOUTH BPEMEHHYI0O M CETEBYIO IHATPAMMEI; MOCTPOUTH
JHArPAMMY DACTIPENCTCHUS YUACTHUKOB TPYIIEL 110 STArmaM; MOCTPOUTE CITHCOK BO3MOMKHEIX
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PHUCKOB C YKa3aHWEM Ha3BaHUA U OIMMCAHUA PUCKA; IIPOBECTH aHAIN3 PUCKOB, OMUCATh
CTPATETHUIO IJIAHUPOBAHUSA PUCKOB.

Tabmvma 4.4 — MuguBunyansHeIe 3anaHus

Ne | [Ipenmernas oOmacTs Kmacc UC

| Cxnan MRP

2 [Ipon3BOACTBEHHOE TPEAIPUATHE ERP

3 Toprosoe npe gnpusaTue CRM

4 Toprosoe npeanpuaTue SCM

5 Toprosoe npeanpuaTue B2C

6 [Topran B2B

7 CTpOUTENEHOE MPEATPUATHE HC yuera

8 Bricmee yueOHOE 3aBeneHue WC ynpasieHns
9 Mu(pacTpykTypa npeanpusaTHs CIIITP

10 | Anmaparsas MH(QpacTpyKTypa NpeanpusaTHsI JKCOepTHas CUCTEMA

Cﬂ,[[EpEHHHE oT4dHeTa

[To Bemmonnennoit padoTe cocraBasgeTcs oTueT. OTUeT BEIMOTHIETCS B AEKTPOHHOM
Buze. [10 BEITOTHEHHOMY OTYETY NPOBOAUTCS 3AMIUTA MTPAKTUIECKOU pabOTHL.

OTueTr Mo MPAKTHIECKON padOTe NOJIKEH COCTOATh U3 CIENYIONIUX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIBHBIA JIUCT;

- BBOJHAA 494aCTh: KPATKOE OMUCAHUE I€JI€W IpoeKkTa. BBoaHas 4acTe OTUETA OOIKHA
BKJIIOYATh MYHKTBEL: YCIOBHE 3a7a4M; MNOPAOOK BBEIMOJIHEHUWA; HPOTPAMMHO-AIMIIAPATHEIE
CpEenCTBa, UCIOJIB3YEMBIE PU BEITOJHEHUHU PAOOTEI.

- OCHOBHAs 4acTe (ommcanue paloTeI): omucaHue WHQOPMAIMOHHON CHCTEMBI;
BPEMEHHAsA M CETEBasAs AMArPAMMEl yHOpaBiaeHUsA npoekroM paszpaborkm HMC; guarpamma
pacnpeneneHns Y4aCTHUKOB TPYIIIBL [0 3TAmaM; CIIMCOK PHUCKOB; AHAIN3 PUCKOB; CTpPATErUA
MIAHAPOBAHUA PUCKOB.

- 3AKIIOUYECHUE (BEIBOIEI);

- COMCOK UCITOJIE30BAHHOM JINTEPATY PHL.

3ammuTa OTYeTa MO MPAKTHYECKOM padoTe 3aKIouaeTcs B NPEABABICHUH TPEN0IABATEITIO
MOJIYUEHHBIX PE3yJIBTATOB B BUIE (pailia M AEMOHCTPALIMH ITOJYYEHHEIX HABBIKOB MPU OTBETAX

Ha BOMPOCHI IPETOIABATE.

KoHTpo/ILHBIE BOIIPOCHI

1. Vopasnenune kauecTBOM IPOrPAMMHOTO TIPOIYKTA.

2. Ilponecc nnannposanus cozganus 110.

. KOHTpOIBEHEIE OTMETKH 3TAnoB padoT.

. AnarpaMmel MpPOIECCOB U BPEMEHHBIE TUATPAMMEI.

. BpemeHHEBIE 1 CETEBBIE TUATPAMMEL.

. Pacnpenenenune uCmoHATENEN MO STAram

. THIIBI PUCKOB, KOTOPEIE MOTYT OKA3aTh BIWIHUAE HA JAHHBIM IPOEKT
. Cxema npornecca yrnpaBiaeHUsa pUCKAMHU

. Pe3ynprarel anaimsa pucKkoB

OO0 =1 O s

IIpakTnyeckas padora 7. Texnosrorun RDF n OWL

Hean padoTbi: M3yuenue coBpeMeHHBIX MpOEKTHBIX TexHomoruu B HT-cepe.

OKYMEHT NOANWCAH -
HDH}’HE@%WW&%%MWME‘HEM JAHHBIX METOJO0JOTHH 1A IJIAHUPOBAHU A ITPOEKTA.
Ceprvd gy FEPE WIS G AR Y11 pUEIRIIPHHORNGE CTROM MPOEKTUPOBAHMA MH() OPMAIIMOHHBIX CHCTEM.

Bnaneneu: e oBa TatesaHa Anekca

PAKTHUECKAsS pPA0OTA HANPABIEHA HA O3HAKOMIEHHE C OCHOBHBEIMM ITOHATHAMH

METOIJOJIOTHH }’H}:D)HBHE‘I-H{H Hpﬂ CKTAMH, HDJ’[}“IEHT{E HABEIKOB IT10O HPHME-‘HE‘HIT[-D JAdHHBIX HDHHTI’H?I
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IpU TOCTPOEHUM MIaHA MPOEKTa, MOCTpoeHusA rpaduka pador, pacnpeneneHus UCIOTHUTENEH,
YVIPABJICHUA PHUCKAMH, M3Y4YEHHE METOJOB  YIpaABJIEHHS KAa4eCcTBOM  MPOEKTHPOBAHUSA
MH(OPMAIMOHHBIX CUCTEM, H3YUEHU METPHUK KaueCTBa IPOrPaMMHOI0 00eceueHus.

TpeboBanus k pe3yasTaTaM BEINOJTHEHUA NPAKTHIECKON paOOTEHL:

[TocTpouTs MOOETs yIpaBaeHUs MPOEKTOM, BKIFOUAONIYIO:

- OIIPENIEIEHNE BCEX STANOB MPOEKTA, 3aBUCHMBIX STAIOB, ONPENEICHAE JIUTEIBHOCTH
3TAIOB;

- ITIOCTPOECHUE HA OCHOBE MMOJIYYEHHBIX JAHHEIX CETEBOM U BPEMEHHOM JUAT PAMM;

- MOCTPOEHUE TUATPAMMEI pacHpeneneHus padOTHUKOB IO STamam,

- pa3pabOTKy MOKA3aTENEH KAUECTBA BRIMOIHEHUS MMPOEKTA MO ATAMAM;

- pa3paboOTKy cTpaTervy yrnpaBJIEHHs PUCKAMH 10 3TAITAM.

[Tpu onpenenennn sramna yKa3elBaeTCa €r0 HA3BAHHUE.

OcHoBBI TEOpHH

CTpaTerum ynpasjieHUfl pUcKaAMHA npu ynpapjgeHud IT-npoekramu

Baxnou gactero padOTE MEHEMKEPA NPOEKTA ABISAETCA OIIEHKA PUCKOB, KOTOPEIE MOTYT
MOBJIUATE HA Tpaduk padoT MM HA KAUEeCTBO CO34ABAEMOTO MHPOTPAMMHOTO MPOIYKTA, U
paspaboTKa MEpPONPUATHH IO NPEXOTBPANICHUIO PUCKOB. Pe3ynbTarel anannu3a pUCKOB TOIKHBI
OBITE OTpak€HBEI B IIAHE mpoekra. OmpeneneHue pPHUCKOB M pa3padOTKa MEPONPUATHH IO
YMEHBIIEHUIO UX BIMAHUA HA XOJ BRIMOTHEHUS MMPOEKTA HA3BIBAETCA YIIPABICHUEM PUCKAMHU.

KOHKpeTHBIE THUIIBEI PUCKOB, KOTOPBIE MOTYT OKa3aTh BIMSAHME HA NAHHBIM IPOEKT,
3aBUCAT OT BUJA CO3JaBA€MOTO MPOTPAMMHOIO MPOAYKTA U OT OPraHW3alMOHHOTO OKPYKEHUA,
A€ pealmm3yercs MNPOrpPaMMHBIM MPOEKT. Bmecrte ¢ TéM MHOTME THIBL PUCKOB CHOCOOHEI

MOBJHMATE HA MOOBIE MPOTPAMMHEIE ITPOEKTHI, 3TH PUCKH NMMPUBEIEHEI B Ta0m. 5.1.
Tabnuua 5.1 - BoaMoXHble pUCKU NporpamMmMHbIX NPOeKToB

Puck T uner pucka MUCAHUE PUCKA

TekyuecTs PrCK 111 IpOeKTa OBITHBEIE PA3pa00TUMKN NOKUAAIOT MPOEKT A0
pazpadOTUHUKOB r0 3aBCPIICHUA

M3meHeHue B Prick o mpoekTa I)'?pramﬂauuﬂ MEHSET CBOM NPHUOPUTETHI B
yIIPaBIECHUHN MPaBIECHUN MPOEKTOM

oprasus3aruen

HerorosHoOCTE Prick i mpoekTa ATmaparHei€ CPENCTBA, KOTOPBIE HEOOXO I MBI

anmnapaTHbIX CPENCTB

1A IMTPOCKTA, HC ITOCTVIIIN BOBPCMA WJIH HC
[COTOBEI K BI{CHJI}’H,THHHH

N3menenue PriCK o7 mpoeKTa u OABJIEHHE OOJBIIOTO KOJIMIECTBA
TpeOOBaAHUM A EMpPEIBUICHHBIX U3MEHEHHUH B TPEOOBAHUSX,
pa3padarsiBa€MOro penbsABIAEMBIX K paszpabareiBaemomy [10
[POJTyKTa
3anepikka B PriCK 071 mpoeKkTa u neru(pUKanuy OCHOBHEIX UHTEP(ENCOB
paspabotke s OACHUCTEM HE NOCTYHMJIM K Pa3padboTyukam B
crer( uKarm pa3pabarsiBa€MOro OOTBETCTBUH C rpauKkoM padoT
[1POIyKTa

Henmoonenka pazmepa

PrCK o7 mpoeKkTa u

Pasmep CHCTEMBI 3HAUUTENBHO NPEBBICHI

pazpabareiBaeMOu 1A [TEPBOHAYAILHYIO OLIEHKY
CHUCTEMEL pa3padaTreIBAEMOTO
[IPOIyKTa
Henocratounasa Puck ma ASE-cpencrra, npenqHa3HAYECHHBIE 1A

sppexruBHOCTE CASE: |

cpemncT 2MEKTPOHHOM NOANME

3padaTeIBaEMOTO

OJZIEPIKKU MPOEKTA, OKA3ATUCE MEHEE
(O(PEKTUBHBEIMHI, YEM OKHMIAIOCH

EI'.H'HEC -PHCK CHOBHBIC TCXHOJIOTHH IMOCTPOCHHUA

POTPaMMHON CUCTEMEI 3aMEHSIOTCSI HOBEIMHU

: 1y '1 3M%ﬂ'§]ﬂﬂ§a -$EITI:HHE AnekcaHg

TEXHOJIOTHH

ek 283Pa00TKI 11O . 1 oo




[TosBnenue busnec-puck Ha prrHke mporpaMMHBEIX OPOOYKTOB 110
KOHKYPUPYIOIIETO OKOHYAHUW S MPOEKTA MOABWIACE KOHKYPHUPYIOTIAA
IPOTPAMMHOTO NpOrpaMMHas CHCTEMA

IPOOYKTA

YOpomeHHo pUCK MOXKHO IIOHMMATh KAaK BEPOATHOCTE IIPOABIECHUA KAaKWUX-THOO
HEOMAroOmpUATHEIX OOCTOATENBCTB, HETATUBHO BIMAIONIMX HA peanu3auuio Opoekra. Puckm
MOTYT yTPOKATh IMIPOEKTY B LEI0M, CO3aBAEMOMY IMPOrPAMMHOMY HOPOAYKTY WIM OPTraHU3alNU-
pa3padoTurky. MO¥KHO BEIIETUTE TPU THIA PUCKOB.

1. Pucku mig mpoekTa, KOTOPBIE BIUAIOT HA rpauk padoT nimm pecypcel, HEOOXOQUMEBIE
IJI BEIITOJIHEHWS IPOEKTA.

2. Pucku nis pazpabarsiBaeMOT0 OPOAYKTA, BAMAIONIAE HA KAYECTBO WU
MPOU3BOIUTENLHOCTE pa3padaTeIBAEMOr0 MPOTPAMMHOTO HPOIYKTA.

3. buzHec-pucKu, OTHOCANINECA K OPTAHU3AIUH-PA3pa00TINKyY WIM MOCTABIIMKAM.

KoHeuHO, 5TH TUITEI PUCKOB MOTYT MEpeceKaTbCa. Hampumep, e ONBITHBIN
IPOTPAMMUCT MOKUIAET MPOEKT, 3TO OyAeT PUCKOM AJA MPOEKTA (IMOCKOIBKY 3a0EpPKUBACTCA
CPOK COa4l TOTOBOTO MPOAYKTA), PUCKOM OJf TMPOAYKTA (TAK KAK HOBBIM HOPOTPAMMMCT,
3aMEHUBIINM YIIEANIET0, MOMKET OKA3aTbCA HE CIWUIIKOM OIBITHEIM M COENarTh OMMOKU B
IporpaMMe) U OM3HEC-PUCKOM (MOCKOJBKY 3aJIE€pKKa DAHHOTO IPOEKTA MOIKET HETATUBHO
MOBJUATE HAa Oyaymme OEeIOBBIE KOHTAKTBI MEXKAY 3aKa3uukOM W OpraHu3anueu-
pa3zpaboTINKOM).

Cxema mporiecca ynpaBiIeHAsT PUCKAMHU MMOKA3aHa Ha puc. 5.1. 3TOT mpouecc COCTOUT U3
UETEIPEX CTAIUU.

1. Onpenenenne puckoB. OnpeaensaroTCs BO3MOKHBIE PUCKH M ITPOEKTA, O
pa3padaTeIBa€MOro MPOAYKTa U OM3HEC-PUCKH.

2. Anami3 puckoB. O1€HMBAETCA BEPOATHOCTE U MOCAETOBATENBHOCTE MTOABICHUA
PUCKOBBIX CUTYAI[HIL.

3. IInanupoBanue puckos. [Inannpyrorca MEPOTTPUATHA O MPEAOTBPAIIEHUIO PUCKOB
JTM MUHUMHM3AIMN UX BO3IEHCTBUA HA MTPOEKT.

4. Monutopunr puckoB. IlocTosHHOE OLIEHMBAHNE BEPOATHOCTEN PUCKOB U BEIIIOJIHEHHUE

MEPONPHUATHH MO CMATUYEHUIO TTOCAEACTBUI MPOSABIECHUA PUCKOBBIX CUTYAIIUH.

T T -

Onpenenexme AHANK3 rlr::ElHHpE-E.E'IHE: 5 MoHUTORMHS ‘
OMCXO8 ;l.m:-c-:Ja DMCKOB o DUCKDA .

\' Y B Y Y
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NOTEHLARNEH 1€ PEOCTENEHHEAX P HO TR DAL EH W ’ i e
WCK08 ! PMCKDB PMCEOB o

Pucynok 5.1 - [Iponecc ynpaBnenus puckamu

[Tponiecc ympaBsnenust puckamu, Kak U APYTHUE OPOLECCH TTAHUPOBAHUS, ABIAETCS UTE-
PAIlMOHHEIM, BBIMTOJHAEMBIM B TEYEHHE BCETO CpoKa peanmsanuu mpoekra. CHauama paspada-
TBIBAIOTCA IUIAHBEI YIPABJICHUA PUCKAMH, 3aT€M MOCTOSHHO OTCIIEKUBACTCA CUTYaL[UA BOKPYT
peam3zanmu npoekra. [Ipum mocrynnennn HOBOM MH(OPMAIMM O BO3MOMKHBIX PHCKaX 3aHOBO
OPOBOOUTCA aHAIW3 PHUCKOB U MEPBOCTENEHHOE BHUMAHUE yAENAETCI HOBBIM puckam. [lo mepe
H{)CT}’HHE%MWHMGPM&HHH TAK/KE W3MEHSIIOTCS TMIAHBl MEPONPUATHUM MO MPETOT-
BpancHIPF I AP BRI PHCKOB.

Ceptudmkar: 2C0QQ0043ESABBBO52205ETBAS00060000043E
Bnanenew: Lle ?ﬁﬁh{%% EHELR&E,BL"EQ Cd VYIHOPABJICHHA PHUCKAMH JOKYMCHTHPYIOTCA B BHIOC IIIAHOB

VIIPABJICHHA PHCKdMH. Onu JOJIGKHBL BEKJIIOYATE OMHUCAHHC BO3MOMKHEIX ITPOCKTHBIX PHCKOB, HX

necres AT H TISPSIEHE MEPONPHATHIA, HEOGXOMMBIX JIUIS YIPABICHIS PHCKAMM.




CepT
Bna

Nenc

Onpeqesienne puckoB

OmnpeneneHne puCKOB — MEPBAA CTAOUSA MMPOIIECca yrpaBineHus puckamu. Ha stoit cra-
IUA OMUCBIBAIOTCA PUCKH, KOTOPBHIE MOTYT MPOABUTHECA IPH peATH3ALNH NpOeKTa. B mpunnmme
Ha 3TOM CTaJNM HE JOJIKHA OLICHUBATHCA BEPOATHOCTH U 3HAUMMOCTL PUCKOB, HO HA MPAKTUKE
MATOBEPOATHHIE PUCKH C HE3HAYUT €JIbHBIMH HOCIEICTBUAMU 00BITHO OTOPACKIBAIOTCS CPA3y.

OmnpeneneHue PHUCKOB MOKET BBINOMHATECA B PEKAME KOMAHZHONW pabdOTBEI ¢
HCITONB30BAHUEM ITOAX0AA '"'MO3TOBOM IITYPM' JIMOO OCHOBEIBATHCS HA OmBITE MeHemkepa. [Ipu
ONPENENEHUHN PHUCKOB MOMKET HOMOYbL ITPUBEAECHHBIM HUKE CIIMCOK BO3MOKHBIX KaTETOPHUU
PHUCKOB.

1. Texnomornueckue pucku. [IpoucrekaroT U3 NPOrpaMMHBIX U AMITAPATHBIX
TEXHOJIOTHI, HA OCHOBE KOTOPHBIX Pa3padaTeIBAETCS CUCTEMA.

2. Pucku, cBa3anneie ¢ nepcoHanom. CBA3aHEI ¢ 4JIEHAMHM KOMAHIBI pa3pabOTUHKOB.

3. OpranmuzannoHHeie puckd. [IponcTexkarT u3 OPpraHu3aiuoOHHOTO OKPYKEHUA, B
KOTOPOM BEITIOJHAETCA MIPOEKT.

4. Muctpymenransaeie pucki. CBs3ansl ¢ ucnoas3yemeiMu CASE-cpencrtsamMu u
OPYTUMHU CPEACTBAMHM MMOAAEpxKKU mponecca coszganus [10.

5. Pucku, cBA3aHHbIE ¢ CUCTEMHBIMH TpeOoBanuamu. [IpoaBiaoTca npu n3MEeHEHNH
TpeOOBAHWM, NPETBABIAEMBIX K pa3padaTeIBa€MO CHCTEME.

6. Pucku onenmnBanus. CBA3aHBI C OIEHUBAHUEM XAPAKTEPUCTUK MTPOTPAMMHON CHUCTEMBI
U pecypcoB, HEOOXOOMMBIX IS PEATTM3AINH ITPOEKTA.

B tabn. 5.2 npencraBieHsl HEKOTOPHIE MMPUMEPEI, OTHOCANINECS K KaKI0U U3 OIMHMCAHHBIX
Kareropuil puckoB. Pe3ymerarom srana onpeneneHus PUCKOB OyAET MIMHHBIM CITUCOK BO3MOXK-
HBIX PHUCKOB, KOTOPBIE MOTYT MOBJIUATH HA Pa3padaTeIBAEMBIN OPOTPAMMHEBIN OPOIYKT, OPOEKT
VI OPTaHU3alMIo-pa3padoTInKa.

Tabnuua 5.2 - Kateropum puckos

Kareropus puckos [ [pruMephl pUCKOB

Texnonornueckne pucku basa TaHHBIX, KOTOPAsA UCIOIB3YETCA B MPOrPAMMHOM CUCTEME, HE
lobecneanBaeT 00padOTKY 0KUIAEMOTO 00BEMA TPAH3AKIIMH.

[ [porpaMMHBIE KOMITOHEHTEI, KOTOPBIE HCHOJIB3YIOTCA ITOBTOPHO,
MMEIOT Ne(EKTEI, OTPAHWYHUBAIOMINE MX (PYHKIIMOHAIBHBIE BO3-

MO KHOCTH
Puckwu, CBS3AHHEBIC ¢ [Hero3moxHO nogoOpare  pabOTHUKOB C TpeOyeMBIM
MEPCOHATIOM PO (PECCHOHATBEHBEIM YPOBHEM.

Benynmit pazpadoTunk 3a007€1 B CaMOE KPUTHIECKOE BPEMH.
HeBo3M0OkKHO Oprann3osath HEOOX0AMMOE 00YICHHUE TEPCOHAIIA

Oprann3anuoHHeie pucku  |B opranmsanum, BemonHAromen pazpadorky [10, mpousonuna pe-

OpraHusanus, B PE3yJbTare 4ero W3MEHWINCh IPHOPUTETHI B
yITPABIEHAU ITPOEKTOM.

1010 KeTa mpoeKTa

IDUHaHCOBLIE 3aTPYAHEHHUA B OpraHv3aliii IIPpHUBEIH K YMCHBIIICHW IO

NHCcTpyMEHTATBEHEIE PUCKHT [Tporpammusiit kox, renepupyemeit CASE-cpenctBamm, HE (-

KpekTHBEH.

CpeacTBaMH IMOAAEPKKH IMPOEKTA

CASE-cpencrea HEBO3MOKHO HWHTETPUPOBATE € APYTHUMH

dumkar: 2C0000043E9ABEBO52205E7BASD004

Puckwn, CBA3aHHBIE ¢ [MI3menenus TpeOOBaHMM MPUBOIAT K 3HAUUTEIEHEIM ITOBTOPHEIM

CUCTEMHBIMU TPEOOBAHUAMH [FEMHEIMHA TPEOOBAHUAMUA paboraMm 110 IPOEKTUPOBAHUIO

AOKYMEHT noanucaH  [CHCTCMBI.
ANEKTPOHHOW NOANUCHIO

rpeOOBaHMI, MPOABUBIIMXCS HA MO3AHUX CTAAUAX pa3pabOTKH
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Nenc

Pucku orieHUBaHUA Henoonenkn BpEMEHN BHIMTOIHEHUS MTPOEKTA.
CKOpOCTE BEIABICHUS OS()EKTOB B CUCTEME HIKE PAHEE
3AIUTAHUPOBAHHOM.
Pazmep cucTeMBl 3HAUNTENBHO OPEBBIMIAET MEPBOHAYATBHO

PACCUNTAHHBIN

AHAJIH3 PHCKOB

[Ipn amanuse nna Kaxaoro OHPENEIIEHHOIO0 PUCKA ITOJCYUTEIBAETCA BEPOATHOCTH €T0
OpPOABICHUA W YIMIEPO, KOTOPEIM OH MOKET HaHeCTu. He CymecTByer MNpOCTEIX METOI0B
BBEIMOJTHEHHUSI AHAIN3A PUCKOB — B 3HAUMTENRHOM MEpe OH OCHOBAH HA MHEHMM W OIBITE
MeHeKepa. MOKHO MPUBECTH CAEOYIONIYIO MIKATY BEPOATHOCTEN PUCKOB U MX ITOCIEICTBHI.

BeposaTHOCTE pUCKA CUMTAETCA OUYEHL HM3KOM, €Cau oHa uMmeeT 3HadeHue menee 10%;
HU3KOHU, eciau ee 3Hauenue ot 10 mo 25 %; cpemuen npu 3HaueHusx or 25 0o 50%; BRICOKOM,
ecnu 3HaueHue kouednercsa ot 50 1o 75%; oueHs BEICOKOM IpH 3HAaYeHUAX Oonee 75%.

Bo3MmoOkHBIN yniep0d OT PUCKOBBIX CUTYAUMHW MOMKHO MOAPA3AEIUTE HA KATACTPO(puue-
CKUH, CEPbE3HBIN, TEPIUMBIM U HE3HAYUTEITLHBIN.

Pesynprarel anamuza pUCKOB AOJKHBEL OBITH MPEACTABJIEHEI B BHUAE TAOJMIBI PHUCKOB,
YVIOPSAJOYEHHEIX MO CTEMNEHU BO3MOXKHOrO ymiepda. B tabn. 5.3 npuBeneH ynopanodeHHBIN
CIIUCOK PHUCKOB, OMMCAHHBEIX B Tabm. 5.2 Tam K€ yKa3aHbl BEPOATHOCTH STHX PHUCKOB. 3A€CH
BEPOATHOCTH PUCKOB M CTEMEHb ymiepda OT HUX yKa3aHbl NPOM3BOJLHO. Ha mpakTuke misa ux
ompeneneHusa HeoOXoamma moAapoOHas uHpoOpManus 0 mpoekrte, TexHnomoruu cozmanus 10,
KOMaHae pa3paboTINKOB U 0 CAMOM OPraHu3aluu.

Tabnuua 5.3 - Cnucok pUCKOB nocne NpoBeAeHns UX aHanmsa

Puck Bepoarnocrts | Crenens ymiepoa

(DUHAHCOBBIE 3aTPYIHEHUA B OPraHA3aI[uM MPUBEIH K Huskas Karacrpoguueckas
| YMEHBLIEHUIO OF0KETa IIPOEKTa

HeBo3moxHO0 mogo0OpaTs padOTHUKOB € TPEOYOMMMCS Beicokas Karacrpoguueckas

PO (PECCHOHATLHEIM Y POBHEM

Benynmit pazpaboTunk 3a00sen B caMmoe KPUTHIECKOE Cpennssa Cepnesnas

BpEMs

[IporpamMMHEBIE KOMITOHEHTHI, UCTIOJIB3YEMEIE  MOBTOpPHO| Cpennss Cepresnas

MMEIOT Ae(PEKTHI, OTPAHNUYUBAIONINE UX () YHKITMOHATBHBIE

BO3MOKHOCTH

M3menenus TtpeOOBaHWNA NPUBOIAT K 3HAUYUTEIBHBIM Cpennssa Cepne3nas

HOBTOPHBEIM pa0OTAM IO MPOEKTUPOBAHUIO CHCTEMEI

B opranmsanum, BreimosHspomen paspadorky I[10, Beicokas Cepne3nas

MpOU30IUIA pPEOopraHu3anud, B PE3yIbTATe YEro
W3MEHWINCE IIPHOPHUTETEL B YIIPABJICHUH ITPOEKTOM

baza nanueIx, KOTOpAas UCIOJIB3YETCS B MMPOrPAMMHOM Cpennss Cepresnas
cucreme, He obOecmeumBaer 00padOTKy O0KUIAEMOTO
00BEMa TpaH3aKIIMI

Hemoonenkn BpeEMEHN BBIMTOJIHEHUS MMPOEKTA Bricokas Ceprsesnas
CASE-cpencTra HEBO3MOIKHO UHTETPUPOBATE € ApyrumMu | Beicokas Tepmimasn
CpencTBaMu NOAAEPIKKU OPOEKTA

[lepronagvanbhas HEUETKAas dpopmymupoBkd Cpemusas Tepmimasn

[MTOJIB30BATCIBCKHX TpEﬁDBHI—H{ﬁ [TPHBCIA K 3HAYHTCIEHBIM

H?-MEHEI—H/IﬁM%W Epﬂﬁﬂﬂﬂl—ﬂfﬂ{ HPOABHBIIHNXCA Hd

o0yuennd Cpenuss Tepmimasn

mepcoHaza

CKo ABJICHNA NE€(PEKTOB B CUCTEME HIIKE paHEe Cpenuss Tepnumas




CILTAHU POBAHHOM

Pazmep cuCTEMBI 3HAYUTETHRHO MPEBBIMIAET MEPBOHA- Bricoxkas Tepmimasn
JATHLHO PACCUMTAHHBIN

[Tporpammmusiii koa, renepupyemeid CASE-cpencramm, Cpennss Hesnauurensnas
Hea(p pekTuBeH

KoHeuHo, kak BEPOATHOCTH PUCKOB, TAK WU BO3MOKHBIM yHIEPO OT HHUX JTOJIKHEI
MEPECMATPUBATEC IIPU HNOCTYIUIEHWH NOMOIHUTEIBHOM WMH(pOpMANMUA 00 3THUX PUCKAX U IIO
MEpPE peATM3aIUi MEPONPUATHU MO yrpaBiaeHuro uMu. [losromy mogoOHBIE TAOMIMIIEI PUCKOB
IDOKHBI IEPENEIIBIBATECA HA KAXKION UTEPAIINN TPOLIECCA YIIPABICHU PHUCKAMMU.

[Tocne npoBeneHus ananu3a PUCKOB ONPENEIAIOTCA HAMOOIEE 3HAYUMBIE PHCKH,
KOTOPBIE 3aTe€M OTCJIEKHUBAIOTCA HA IPOTAKEHUM BCEr0 CpPOKA BEIMOJIHEHHUA NPOEKTA.
OnpeneneHue 3TUX 3HAYUMEBIX PHUCKOB 3aBUCHT OT MX BEPOATHOCTEW U BO3MOKHOTO ymiepOa. B
o0mieM Cirydae BCErga OTCICKUBAIOTCA PUCKU C KATACTPO(PUIECKMMHU TTOCIEICTBUAMM, 4 TAKKE
PHCKH C CEPBE3HBEIM YIIEPOOM, 3HAUEHUE BEPOATHOCTH KOTOPBIX BBIILIE CPETHETO.

B HEKOTOPBIX CTATBAX PEKOMEHIYETCA ONpenenurs u orciaexuBare 10 BepxHux"
PHUCKOB, HO 3TO HE BCeraa OOOCHOBaHHAA pekoMeHnanusa. KomiuecTBO PHUCKOB, KOTOPEIE
HEOOXOIUMO OTCIEKUBATH, 3ABUCUT OT KOHKPETHOTO MPOEKTA. ITO MOKET OBITh MATH PUCKOB, a
MOJKET — mnAarHagnare. Ho, KOHEYHO, KOJMYECTBO PHCKOB, IO KOTOPEIM IPOBOJUTCH
MOHWUTOPHUHT, OOKHO OBITE 0003puMBIM. boOnblIoe KOJIMUECTBO OTCAEKUBAEMBIX PHCKOB
noTpeOdyer OrpoMHOr0o KoimdecrBa cobupaemon wunH(popmanmm. W3 comcka puckos,
OPEICTABICHHBIX B TA0M. 3.6, IJIsI MOHUTOPUHTA CIEAYET OTOOPATH T€ PUCKU, KOTOPBIE MOTYT
MPUBECTH K KATACTPOPUUECKUM U CEPBE3HBIM MOCAEACTBUAM IS BAIIETO MTPOEKTA.

ILl1annpoBanue pHCKOB

[InanupoBanne 3aKIrOUACTCA B ONPENEICHWUHM CTPATETHMH  YOPABICHUA KakKIbIM
3HAYUMBIM PHUCKOM, OTOOPAHHBIM JUII MOHUTOPHUHIA IIOC/IE AHAIN3A PUCKOB. 31IE€CH TAKIKE HE
CYIIECTBYET OOMICIPUHATEIX MNOAXOMOB A pa3pabOTKM TAKUX CTPATErMH — MHOIOE
OCHOBEIBAETCSA HA 'UyThE" WM ONBITE MEHEMKepa mpoekra. B Tabmn. 5.4 mokazaHel BO3MOKHEIE
CTPATETUM YOPABACHUSA OCHOBHEIMH PUCKAMHU, TPUBENEHHEIMU B Ta0m. 5.3.

Tabnuua 5.4 - CtpaTtermm ynpasneHus puckamm

Puck TpaTerus

@dunancossie npodnemMsl [[I0ATOTOBUTE KpaTKMid HOKYMEHT ISl PYKOBOACTBA OPraHU3alMH,

OpraHu3anuu OKAa3BIBAFOMINI BAXKHOCTE JAHHOTO MPOEKTA IS JOCTHIKECHUSA
WHAHCOBEBIX IEJICH OpraHu3aiin

[Tpobremer PEOVOPEIUTE 3aKA34UKA O TMOTEHIUAIBHBIX TPYTHOCTAX H

HEKBAM(PUIIMPOBAHHOT  [BO3MOKHOM 3aJEPIKKE IMPOEKTA, PACCMOTPETH BOMPOC O MOKYIIKE

0 MEpPCOoHAIA OMIOHEHTOB CHUCTEMBEI

bosie3nu nepconana Efnpramfrmﬁam padoTy KOMaHakl pa3pabOTUMKOB TAKUM 00pazom,
00BI 00A3aHHOCTH U PAd0OTA WICHOB KOMAHIBI IEPEKPEIBAIH IPYT

npyra, BCAEACTBUE STOT0 pazpadoTumku OyayT 3HATH U TOHUMATH
3a/1a49H, BEIITOJIHACMEIC IPYTUMH COTPYIHUK AMU

ﬂﬁ‘q) CKTHEIC CHCTCMHBIC dMCHHTE IMOTCHIIHAJIEHO ,I[E(l) CKTHBEIC CHCTCMHLEIC KOMIIOHCHTEI
KOMITOHCHTEI 0 KYITHBIMH KOMITOHCHTAMH, T'dp HHTHD}’TO NIUMH Ka4ECTBO pﬂﬁﬂlTLI

M3menenus tpeboBannit [[lomertatecs onpenenurs TpeboBaHuA, HAnMOONIEE BEPOATHO
OIBEPIKEHHBIE U3MEHEHMAM; B CTPYKTYPE CUCTEMBI HE OTOOPaKaTh

CTATBEHYIO0 HH(OPMAIHIO

PeopranmzgseHT nognmcAfl [oITOTOBUTE KPATKUM JOKYMEHT [JIsI PYKOBOJCTBA KOMIIAHUH,

SNEKTPOHHOW Nognunc w )
KﬂM%%%%ESEEABBBBEEEDEE?BA M&FDMHH BAKHOCTE OAHHOTO IIPOCKTA TJIA JOCTHKCHHA

CepTbuvKar:
Bnaﬂ]f@ﬂapaﬁmﬁmamm Anexcanap AHCOBBIX I1E€JIEN KOMITAHUH

Henocrarounas [PaccMOTpETE BO3MOIKHOCTE MOKYNKH 00J1€€ MPOU3BOAUTENLHON Oa3kI
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TPOM3BOIUTEIEHOCTE ITAHHEBIX
0a3pl TAHHEBIX
Henoouenku Bpemenu Pa¢emorpers BOOPOC 0 MOKYIIKE CUCTEMHBIX KOMITOHEHTOB, BBIITOJTHEHU A
MPOEKTA UCCAEN0BATH BO3MOKHOCTE NCTOIB30BAHMA TEHEPATOPA TPOTPAMMHOTO

KOJIa

CyImecTByeT TPH KATErOpHUr CTPATETUH YOPABIECHUS PUCKAMM.

1. Crparerun npenorBpanieHusa puckoB. COrmacHO 3TUM CTPATETHAM CIEIYET MPOBOIUTE
MEPOMPUATHA, CHHIKAIONIME BEPOATHOCTE MPOSABIACHUA PUCKOB. [IpumepoMm MOKET CIIyKUTEH
CTpaTerusa MCKIFOUEHUS MOTEHIMATBEHO Ae(PEKTHRIX KOMIOHEHTOB, OMUCAHHAS B TA0I. 5.43

2. MuanMm3anmoHHBIE cTpaTeruy. HampaBneHel HA YMEHBIIEHUE BO3MOIKHOTO yiiepOa
OT pUCKOB. [IpumepoM Cny)HUT cTparerusa yMEHbIIEHH yniepOda oT OOJE3HH 4IE€HOB KOMAHIEI
pa3padboTunKoB (CM. TabmI. 5.4).

3. IInanuporanue "aBapuuHeix" curyanun. COTIacHO 3TUM CTPATETHAM HEOOXOIMMO
UMETh IUIAH MEPOMPUATHI, KOTOPEIE€ CIEAYET BEIIIOJHUTE B CIAy4ae MPOABICHUA PUCKOBOM CH-
Tyaunu. B tabn. 5.4 510 cTparerus moBEAEHUA NMPU BO3HUKHOBEHWHM (PUHAHCOBBEIX MPOOIEM Yy

OpraHu3anun-pa3padoryuka.

MoOHHTOPHHTI PHCKOB

MOHUTOPUHT PUCKOB 3aKTIOUAETCS B PETYIAPHOM IMEPECUETE BEPOATHOCTEH PUCKOB U
yniep0a, KOTOPBIM OHM MOTYT HAHECTH. J[J1f 5TOTO HEOOXO0AUMO MOCTOAHHO OTCIEKUBATH (PaK-
TOPEI, KOTOPBIE BIUSAIOT HA BEPOATHOCTH PUCKOB M BO3MOKHBIN ymiep0. ITH (DAKTOPEI 3aBUCHT

OT TAUMOB pucka. B Tabn. 5.5 npuBeneHsr Npu3Haku, KOTOPBIE HOMOTAIOT ONPEIEIUTE TUIT PUCKA.
Tabnuua 5.5 - MNpwusHaku puckos

Tun pucka [Tpu3naxku

Texnonornueckne 3anep:KKu B TMOCTABKE 0OOpPYyOOBAHMA WIW HPOTPAMMHBIX CPEACTB

PUCKH moaaepKku npouecca cozganus [10, MHOrO9nUCIEHHBIE TOKYMEHTH-
[POBAHHEIC TEXHOJOTHICCKUE ITPOOICMEL

Pucku, cBsA3aHHBEIE ¢ Huzkoe mopansHOE COCTOSHME NMEPCOHANA, HATAHYTHIE OTHOILIEHUS

MEPCOHATIOM MENKIY WICHAMH KOMAHIBI pa3pad0TINKOB, HU3KOE KA4E€CTBO BBIITOJI-
HEHHON padOTHI

Oprann3anoHHEIE Pa3roBopel cpeau MmepcoHana 0 NaCCHUBHOCTH M HENOCTATOYHOU

PHCKH KOMITETEHTHOCTH BBICILEr0 PYKOBOJCTBA OPraHU3aLuN

HMucrpymentasbueie  [Hexenanue pa3paObOTUMKOB HMCIOIB30BATH HMPOTPAMMHEIE CPENCTBA

PUCKH OOOIEPKKU, HEOmoOpuTensHEIE€ 0T3kIBE 0 CASE-cpencrrax, 3anpocsl
Ha 00J1€€ MONIIHEIE MHCTPYMEHTAILHBEIE CPEACTBA

Pucku, cBsa3anabie ¢ HeoOxogmumocCcTe mepecMoTpa MHOTHX CHCTEMHBIX TpeOOBaHMI]

CUCTEMHBIMH HETOBOJLCTBO 3aka3zunka [10

TpeOOBAHUAMH

Pucku ouenuBanus I13menenus rpadguka padboT, MHOTOUMCIEHHEBIE OTYETHI O HAPYILIEHUHN
[rpaq)mca pabort

MOHUTOPUHT PUCKOB AOMKEH OBITH HEMPEPBIBHBEIM MPOIECCOM, OTCICKHUBAIOMIUM XOJ
BBEIMTOJTHEHUA MEPONPUATHH IO YOPABICHWUID PHUCKAMH, MPH STOM KaKIBIM OCHOBHOM PHUCK
OOIKEH PaCCMATPUBATECA OTAEIBHO.

ITocTaHoBKA 321a4H K NPAKTHYECKOI padoTe 7

1. M3yunTs npennaraeMelii TEOPETUYECKUN MATEPHATI.
2. IlocTpouts BPpEMEHHYIO 1 CETEBYIO TUATPAMMEI JJI1 BEIOPAHHOTO MPOEKTA.

3. Q6T DOVEE AiarpaMMy PACTIPENCICHNsT yIaCTHUKOB TPYITIB IO STAIAM.
ATHOEPPHANTECBTHIOEK BO3ZMOKHBIX PUCKOB C YKA3aHUEM HA3BAHWUA W OTMMCAHUA PHUCKA.

c . 200000 B8B952205E7 BAS00060000043E
SpTUpUKaT é’; L aﬁﬁfﬂéﬁ %chiﬂ)gmaf)ﬂ%ol{%ﬂ.

Bnaneneu: e TeAHa AnekcaHipoEH

6. Onucars CTPATEruio INTAHUPOBAHUSA PUCKOB.
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7. IToctpouts OTUET, BKITFOYAIONINAI BCE MOJYUEHHBIE TUATPAMMEBI M OTIMCAHUE CTPATEr U
[IAHAPOBAHUA PUCKOB. IIpencraBute 0TUET MO IMPAKTUUECKON padOTe I 3alIUTHL.

BHPHHHTI:I HHIAHBHAY A/ IbHBIX 3aJlaHHi

B COOTBETCTBUM C YKAa3aHHOM HOPEIMETHON OOMACTBIO M KIACCOM pa3padarsBaeMOun
UH(POPMAIMOHHON CHCTEMBI HOCTPOUTE BPEMEHHYIO U CETEBYIO OUATPAMMEI; HOCTPOUTH
OUAarpamMMy pacIpeneIeHus YYaCTHUKOB TPYNNBL IO STANaM; IMOCTPOUTH CIIMCOK BO3MOKHBIX
PHCKOB C VKa3daHHUCM Hd3BAHWA KW OIIHCAHMA PHCKdA, IMPOBECTH dHAJIM3 PHCKOB, OIMMCATH

CTPATETHIO IIIAHUPOBAHUA PUCKOB.

Tabmuma 5.6 — HHMBHﬂyaﬂL}me 3a0aHu s

Ne | ITpeagmernas oOmacTs Kimacc UC

| Cxnan MRP

2 [TpousBoacTBeHHOE TpEaIPUATHE ERP

3 Toprosoe npennpuarue CRM

4 Toprosoe npeanpuaTue SCM

5 Toprosoe npeanpuaTue B2C

6 [Topran B2B

7 CTpOUTENRHOE TIPEATPUITHE NC yuera

8 Bricmiee yuebHoOe 3aBeneHme 1 C ynpaBnenusa
9 MudpacTpykrypa npennpusaTHs CIIITP

10 | ArmmaparHas MH(QPACTPyKTypa TPEaIPUITHSI DKCIIEpPTHAS CHCTEMA

CﬂﬂEpmﬂHHE oT4dHeTa

[To BemmonnenHoit padore cocraBigeTcs oTduer. OTYeT BBIMOMHAETCS B AJIEKTPOHHOM
Buze. [10 BEITOJTHEHHOMY OTYETY NPOBOAUTCS 3ANIUTA MTPAKTUIECKOU PabOTHL.

OTueT 1o MPaKTHIECKON padoTe JOJDKEH COCTOATE U3 CIENYIONIUX CTPYKTYPHEIX
3JIEMEHTOB:

- TUTYJIBHBIN JTUCT;

- BBOJIHAsA YAaCTh: KPAaTKOE OMMCAaHUE Ieed mpoekra. BBomnas uacTe oTuera mOJDKHA
BKJIIOYATh MYHKTBL: YCIOBHE 3a4a4d; MNOPAOOK BBINOJIHEHMWA; MHPOTPAMMHO-AIMIAPATHEIE
CpencTBa, UCIOJIL3YEMBIE MPU BEITOJHEHUHU PAOOTEI.

- OCHOBHAsA 4acTte (ommcaHue padoTeI): oOmucaHue WHQPOPMAIMOHHON CHUCTEMEI;
BPEMEHHAA W CETEBAsA AUArpaMMBl YOpABIECHUA MNpoekToM paszpabdotku MHC; muarpamma
pacnpeneneHus YY4aCTHUKOB TPYMIBI IO ATAamaM; CIIMCOK PHCKOB; AHAJIM3 PUCKOB; CTpATETHA
MIAHUPOBAHUA PUCKOB.

- 3AKTIOYCHME (BEIBOEI );

- COMCOK UCHOJB30BAHHOM JIUTEPATYPHI.

3ammuTa OTYera 1m0 MPaKkTHYECKOM padoTe 3aKIouaeTcs B NPENbABICHUH ITPEN0AABATEIIO
MOJIYUEHHBIX PE3yJILTATOB B BUIE (pailna M AEMOHCTPAIIMH ITOJYYEHHBIX HABBIKOB IMPU OTBETAX

Ha BOMTPOCHI IPETOIaBATE.

KoHTpoJIbHBIE BOTIPOCHI

1. Vopaenenune puckamu mpu IpOEKTHPOBAHUN ITPOTPAMMHOTO IMTPOAYKTA.
2. Ilpouecc ynpaBineHus puCKamH.

3. KoHTpOIBHEIE OTMETKH ATAMOB PadoT.

4 ,[[Harpammm OPOLECCOB U BPEMEHHBIE UATPAMMEI.

MEHHBIE U CETEBBIE TUATPAMMEI.
H::-fm HT NOAVICAH
63,% g&ﬂ%ﬂ-}@g@l‘[ﬂ!ﬂﬂﬂ"ﬂﬂﬂﬂ IO STaram
Cepudpukar:  2C0QD00FIEFHISPITCIOD. Bwpmdﬁﬁar}n OKAa3aTh BIWAHUE HA JaHHEIM MPOEKT

Bnageneuy; L1 eﬁgg X TateAHa .fl.nem: aHOpOBHAa
taKEMH Hp onneccd }’ HpHE.T[ CHIA pHC KaMH

9. Pe3ynbTaThl aHAIM3a PUCKOB
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IIpakTHueckast padora 8. IlpuMeHeHHe OHTOJIOrHYECKHX Mo/IeJIeH
HHHOBAIHOHHLIX NIPOAYKTOB

Hens padorsl: O3makomuenue ¢ wmeromoxornen IT-meHemxmeHTa B ynpaBiaeHUA
MIPOEKTAMHU; M3YUEHUE OCHOBHBIX NIEMEHTOB OMPEIEICHUS, MPEACTABICHUA, TPOSCKTUPOBAHUA U
MOJETUPOBAHUS MTPOTPAMMHEIX CHUCTEM.

[TpakTnueckas paboTa HampaBjieHAa HAa O3HAKOMJIEHHE C OCHOBHBIMHU AIE€MEHTaMHU
OmpeneneHus, NpPeICTaBACHUA, NPOEKTUPOBAHUA M MOJEIUPOBAHUS MPOTPAMMHEBIX CHCTEM C
moMonipto sA3eika UML, monyueHue HABBEIKOB IO HPUMEHEHUIO OAHHBIX JJEMEHTOB I
HOCTPOEHU 00BEKTHO-0pUEHTUPOBAHHEIX Moaenen MC na ocHoBanuu tpedoBaHMil.

TpebOoBanus k pe3yasTaraM BEITOTHEHUS MPAKTHYECKON paOOTHI:

- MOJENb CHCTEMBI [OJKHA COAEPKATh: OUArpaMMy BAPUAHTOB MCIIOJIL30BAHUS,
OUAarpaMmbl B3aUMOJEHUCTBHUA U KAXKOOTO BapHUaHTA HCHOJL30BAHWA, AHATPAMMY KJIACCOB,
MO3BOJISIONIAS PEATN30BaTh BeCh omucaHHbIM (yHkimoHan WUC; oOnemuneHHyroo auarpammy
KOMITIOHEHTOB U Pa3MENICHN;

- 7151 KITACCOB YKAa3aTh CTEPEOTHIIHI;

- B 3aBUCUMOCTH OT BapUAHTA 3aJAHUA JUarpaMMa pa3MenieHus J0JKHA MOKA3bIBATh

Pacmmoy0KCHINC KOMIIOHCHTOB B PACHPEACIICHHOM ITPHJIOKCHHH.

OcHOBBI TCOpHH

JAuarpaMmsl B3anMo/aelicTRHS (interaction diagrams)

JlmarpamMver  B3aumogmerictBua  (interaction  diagrams)  OMMCHIBAIOT — TOBEICHHE
B3aMMOIEHCTBYIONINX Ipynin 00beKTOB. Kak mpaBuno, nmarpamma B3anMOJEHCTBUS OXBATHIBAET
mOBENEHUE OOBEKTOB B pAMKAX TOJLKO OJHOTO BAPUMAHTA UCHONIb30BaHUA. Ha Takon nmuarpamme
0TOOpa)aeTcsa pal OOBEKTOB U T€ COOOMIEHNA, KOTOPEIMH OHH OOMEHHMBAIOTCS MEXKIY COOOIL.

Coobmienne (message) — 3TO CPEAOCTBO, C HNOMOIIBIO KOTOPOTO OOBEKT-OTIPABUTEID

3anpamuBaeT y 00bEKTa IMOJIyJaresii BEIIOJHEHUE OJHOHN U3 €ro OMepPariui.

HMudopmanmonnoe (informative) coodmienne — 310 cooOmieHue, cHaOxkaroniee 00BEKT-
MOIYy4aTeIb HEKOTOPOU HH(pOpMAaLen A1 OOHOBIECHHA €T0 COCTOSHMUA.

Coobmenune-3anpoc (interrogative) — 95TO COOOmIEHWE, 3aMpalIdBaONIEe BBLOATY
HEKOTOPOHU nHpopMmar 00 00bEKTE-OTyJaTEeNe.

HMmneparusnoe (1mperative) coodmienne — 310 coo0menue, 3anpammuparoniee y 00beKra-
MOMYyYAaTENA BEIMOJIHEHNE HEKOTOPEIX TEUCTBUM.

CymiecTByer aBa BUAA AUArpaMM B3aUMOIEHUCTBHA: OHATPAMMEl HOCJIETOBATEILHOCTH

(sequence diagrams) u kooneparuBusie quarpaMmmet (collaboration diagrams).
JlnarpamMma 1nocJ/ie10BaTe/IbHOCTH (Sequence diagrams)
Jluarpamma mocCnemoBaTENBEHOCTH OTPAKAET MOTOK COOBITHN, MPOUCXOIANIAX B PAMKAax

BdpHaHTa UCITOJIB30BAHMA.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Pucynok 3.7 - [Ipumep quarpamMmel mOCIIET0BATENBHOCTH

Bce nmencrByromme uiia m0OKa3aHel B BEPXHEH dYacTu auarpammel.  (CTpenkm
COOTBETCTBYIOT COOOMICHUAM, MEPEIABAEMBIM MEKIY ACHCTBYIOMIMM JHIIOM M O0BEKTOM WM
MEKIY 00OBEKTAMHU /1S BEIMOJTHEHUS TPEOYEMBIX (PYHKIIHI.

Ha muarpammve mociemoBaTempHOCTH 0OBEKT M300paxaeTcs B BUIE MPSIMOYTOJTbHUKA, OT
KOTOPOTO BHM3 MPOBENEHA MYHKTUPHAA BEPTUKAIbHASA JUHUA. JTd JUHUA HA3BIBACTCA JTUHHUEH
xu3an (lifeline) odwexkra. Ona npeacrasager co00# (parMeHT KU3HEHHOTO IMKJIA 00BEKTa B
MPOLECCE B3aUMOICHCTBUA.

Kaxmoe cooOmieHne mpencraBaseTrcs B BUIE CTPEIKM MEKAY JMHUAMH JKWU3HU JIBYX
00BekTOB. COOOMIEHNS MOABIAIOTCS B TOM TMOPSAIKE, KAK OHW MOKA3aHEI HA CTPAHUIIE CBEPXY
BHn3. Kaxnmoe cooOmieHme momeuaercs Kak MUHUMYyM uMeHeM cooOmienns. [Ipm sxemannm
MOJKHO MO00ABUTh TAKIK€ APTYMEHTHEI M HEKOTOPYIO yhpaBisioniyio wuH(popmarmio. MoxkHO
mokasare camonenerupoBanue (self-delegation) — cooOmienme, koTOpo€ O00BEKT MOCBLIAET
camMoMy ce0e, IpU STOM CTPENKA COOOMIEHNS YKA3BIBAET HA Ty K€ CAMYTO JIMHUIO JKU3HU.

JAunarpamma koonepaunud (collaboration diagram)

JlmarpaMMer KOOTepanuy 0TOOPaKAIOT MOTOK COOBITHI 4epe3 KOHKPETHEIN CIEHAPUH
BAPUAHTA KMCHOJIL30BAHUS, YIOPAAOYEHBI IO BPEMEHM, 4 KOOTIEPATUBHEIC AUATPAMMEBI OOJIBIIE

Bmmamﬁ%mwaﬁ%ﬂﬂx MEKIY 00bEKTAMHU.

CepTudpmkar: Eﬂﬂﬂﬂdwm?mwm [IpeacTdBJicHd BCA Ta H]—I(I)ﬂpMﬂI_lHH, KOTOpad €CTb H HaA

Bnaneneu: lllebayxoea TaTesaHa Anekc EIH%)DE Ha

IUarpaMMe ITOCI€N0BaTEILHOCTH, HO KOOIIEPATUBHAA AUarpaMma Mo-APyroMy OIMMCHIBACT
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MOTOK COOBITHI. M3 Hee snerde mOHATH CBA3M MEXKAY OOBEKTaMu, OJHAKO, TPYJAHEE VACHUTH
[MOCJIEN0BATEILHOCTE COOBITHIA.

Ha koomepaTtuBHOW muarpaMme Tak kK€, KAK U HA AUATPAMME IOCIEA0BATEIBHOCTH,
CTpeIKy 0003HA4YalT Ccoo0mieHusa, OOMEH KOTOPHIMU OCYHIECTBIIAETCA B pPaMKax IaHHOTO
BApPHUAHTA UCTOIB30BaHuA. X BpeMeHHasa MoCIen0BaTensHOCTh YKA3BIBAETCA IyTEM HY MEPAIUH
COO0IIEHHT.

2:CumraTtk Me KapTl

—

1: ApvnaTe KapTy m

" MeWeMHUK Ha e oRbd
%- Kapr annapar

Mean" KiwerT
S E— 18: YTk ESpTY
5: Beoa AiN-koaa (1234) A
|0: Beibop nestcraua (CHATE co dyeTa) 17: B b (20 py6.)

Ynpasnedue ATM

8 MporepuTe PIN-koa
4: Janpocin 144 Cuare (20 pyo. )
8 Janpocn
11: Janpoou

SxpaH ATM

aa (20 pyD.)
an {20 pyb. )

C4yeT UBaHa

Pucynok 3.8 - [Ipumep quarpammer
koonepanuu JluarpamMmsl kjaaccoB. O0uiHe cBe/1eHHS

Jluarpamma KmoacCcoB ONpPENEnseT THUIBL KIACCOB CHUCTEMBI M Pa3IMUYHOTO poaa
CTATUYECKHE CBS3U, KOTOpPBIE CYNIECTBYIOT MEKIy HUMHM. Ha numarpammax Kiaccos
n300paxarTcsa Takke arpuOyTBHl KJIACCOB, OIEpAIMM KJIACCOB U OIPAHMYEHUS, KOTOPEIE
HAKJIABIBAIOTCA HA CBA3M MEKIY KIacCaMu.

Jluarpamma kmaccoe UML - sto rpad, y3mamm KOTOPOTO SABISIOTCA HSIEMEHTEI
CTAaTUYECKON CTPYKTYPHI MPOEKTA (KIACChl, MHTEP(ENUCH), a4 IyramMu - OTHOLIEHUS MEKIY
y3IaMu (aCCOMann, HACIEA0BAHNE, 3aBUCUMOCTH ).

Ha muarpamme knaccoB n300pakaroTCs CIEQYIONIUE SJIEMEHTEI:

- ITaker (package) - HaObop r1€MEHTOB MOIEIH, JIOTUUECKH CBA3AHHBIX MEKIY COO0IM;

- Kimacc (class) - omicanme oOnimux CBOHCTB T'PYIITEI CXOTHBIX 00HEKTOB;

- Uurepgeiic (interface) - adbcTpakTHbIl KiIacc, 3amaroniuid HAO0Op omepaiuii, KOTOPEIE
00OBEKT MPOM3BOIBHOIO KIACCA, CBA3AHHOIO C JAHHBIM WMHTEP(PEHCOM, MPENOCTABIAECT APYTHUM
0OBEKTAM.

Knacc

Kimace - sto rpymma cymiHocred (00BEKTOB), 00mamaromx CXOJHBIMM CBOMCTBAMM, 4
MMEHHO, TAHHEIMU U MOBeAEeHUEM. OTAENBHBINA MPENCTABUTEIL HEKOTOPOTO KJIACCA HA3BIBAETCA
00BEKTOM KJIACCA WIH MTPOCTO OOBEKTOM.

[Tox moBenennem o0vexkta B UML monumarorca aro0Oble mpaBuia B3anMOJEHCTBUA
00BEKTA C BHEITHUM MHPOM U C JAHHBIMHM CAMOTO 0OBEKTA.

Ha nuarpammax knmacc nm3o0paxaercsa B BUIE NPAMOYTOJIBHUKA CO CIJIOMIHOM IPAHULIEH,
pPa3IeNeHHOr0 TOPU30HTAIBHEIMA TUHUAMHA HA 3 CEKIHMU:

- Bepxnssa cexums (CEKIUs UMEHH ) CONEPKUT UM KIIACCa U APyrue o0mine CBOMCTBA (B
4ACTHOCTH, CTEPEOTHIT).

- B cpenneit cexium comepKuTCS CIUCOK aTpUOyTOB

- B gifio@MEOK OIeparyii Kj1acca, 0TpakarolluxX €ro MOBEICHUE (JEHCTBH,

BEITIOTHSEMbIC RAACCON f- 21O

Ceptucomkatr: 2C0Q0Q00043ESABEB952205E A500060000043E -
Bnagenew:  Lle }&é&gm CEKIMM,AEPUOYTOB M OHEPALITH MOKET HE N300paxarsca (a Takxke 00e cpasy).

Ina OTCYTCTBYIONIEH CEKLUHMH HE HYKHO PHCOBATh Pa3fCIUTENbHYIO JIMHUIO W Kak-1m0o
Neiicraiydka3 BEBAT bokbad HAEFHAS NI OTCYTCTBHE SJIEMEHTOB B HEH.



Ha ycMmoTpenne KOHKpETHON pean3aiiui MOTYT OBITE BBEAEHBI JOTOITHUTEIBHEIE
CEKIMM, HAmpuMep, uckiaroueHus (Exceptions).

<<Entity>>
Card Reader <=Boundary=>
- Card Number : integer ATM Screen
+ Accept Card() : integer * Prompt() : integer )
+ Eject Card() : integer + AI:I:EE ptinput{lnput : 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 U-714 Provide Cash() : integer
+ Withdraw Funds{Amaunt : long) : integer + Provide Receipl() : integer
- Deduct Funds{Amount : long) : integer
- Verify Funds() : integer

Pucynox 3.9 - [Ipumep nnarpammst
knaccoB CTepeoTHIIBI KIACCOB

CTEPEDTT{HLI KJIACCOB — 3TO MCXdHH3M, HD.?:BDJIH[—D]]J,HITI PasocieATh KJIACCHL Had KATCTOPHH.

B s3e1ike UML onmpenenensl Tpyu OCHOBHBIX CTEPEOTUMA

kmaccoB: - Boundary (rpanumga);

- Entity (cyniHOCTS );

- Control (ymmpaBieHue).

['paHUYHBIE KJIACCHI

['panmuneivu kmaccamu (boundary classes) Ha3bIBAOTCS TAKME KIIACCHI, KOTOPEHIE
pPACIIOJIOKEHBI HA TPAHUIE CHUCTEMBI M BCEH OKPYKAOMIEH CpPENBl. JTO SKPAaHHBIE (DOPMHEL,
OTYETHI, UHTEP(PENCHI C anmmaparypor (TAKOW KAaK MNPUHTEPHI WM CKAHEPHI) U UHTEPPEUCH C
OPYTUMU CUCTEMAMM.

Uro0Obl HAWTH TpPaHWYHBIE KJIACCHI, HAAO0 WCCIEOOBATH JUATPAMMEI BapPUAaHTOB
HCIONB30BaHMA. Kakaomy B3aUMOAEMCTBHIO MEXKAY OCUCTBYIONIMM JIMIIOM W BapUaAHTOM
HCIIOJIB30BAHUA JOJIKEH COOTBETCTBOBATEL, MO KPAWMHEH MEPE, OAWH rpaHUYHBEIN Knacc. UmenHo
TAKOM KJIACC MO3BOJIIET AEUCTBYIOMIEMY JIMILY B3aUMOIEHUCTBOBATE C CUCTEMOM.

Kiacesl-CYIIHOCTH

Knaccer-cynoctu (entity classes) comepsxar xpanumyto uHpopmarmo. OHM UMEOT
HAuOONIbIIEE 3HAYEHUE OJIA MTOJL30BATENSA, W MOTOMY B WX HA3BAHMAX UYACTO MCIOJIB3YIOT
TEPMUHEL U3 IpeaAMETHON 00nacTr. OOBIUHO I KAKA0T0 KIAacCa-CyniHOCTH CO30ar0T TA0IIILy B
0ase maHHBIX.

Yipagiisiomme KJIaccol
Ympaensrone kiaccel (control classes) oTBedaroT 3a KOOPAMHAIIMIO AEHCTBUH APYTHX
kmaccoB. OOBIUHO Yy KaXKIOTO BAPUAHTA MCMOIB30BAHUA MUMEETCA OJWH YIPABIAIONIAM KJIACC,
KOHTPOIMUPYIONMHA  [MOCIAEA0BATENLHOCTE  COOBITMH  ATOT0  BApUAHTA  MUCIOJIE30BAHUSL.
YopapmAromuid KJIacC OTBEYAET 3a KOOPOWHAIMIO, HO CaM HE HECEeT B ce0de HHUKAKOU
@}HKHH%%%%:%&K OCTaJIBHBIE KJIACCHI HE MOCBUTAIOT €My OOJIBIIOTO KOIWYeCTBa
Cepmna Q00 Eﬁé\ﬁgﬁﬁ [0, 0H,£aM ITOCBIIAET MHOXECTBO COOOMIEHMH. YIIPABIIAIOMIMN KJIACC
BnanendiPO CLESASACEHPY:ENOTBOTCEBCHHO CTh IPYTUM KJIACCAM, IO 9TOM HMPUYMHE €r0 YaCTO HA3BIBAIOT
KJTACCOM-MEHEIIKEPOM.
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B cucreme MoryT OBITE W APYTHE YOPABIAIONINE KIACCH, OOMIME M1 HECKOIBKUX
BAPHUAHTOB HCIIONMB30BaHUA. Hampumep, moxer OviThb knacc SecurityManager (menemxkep
0e30macHOCTH), OTBEYAIOMIMNA 34 KOHTPOJb COOBITHI, CBA3aHHBIX C Oe3zomacHOCThIO. Kmacc
TransactionManager (MmeHemxep TpaH3akuWil) 3aHUMAETCA KOOPAWHAIMEH COOOMIEHUH,
OTHOCAIIMXCSA K TPaH3aKIMUAM C 04301 JaHHBIX. MOryT OBITE U ApYTru€ MEHEIKEPE 1A padOTHI
C OPYTHMH SAEMEHTaMHM (PYHKIMOHHUPOBAHUA CHCTEMBI, TAKMMHM KAaK pPa3JIelIeHue pecypcos,
pacnpenenenHas o0paboTka qaHHbIX Wi 00padoTKa OMMOOK.

[ToMUMO YyMOMSAHYTEIX BBIIIE CTEPEOTHIIOB MOMKHO CO31aBATh U CBOU COOCTBEHHEIE.

ATpHOYTBI

ATpuOyT — 9TO 5aeMEHT MH(OpPMALMH, CBA3AHHBIM C KJIACCOM. ATpUOYTHEI XpaHAT
MHKAINCYJINPOBAHHEIE JAHHBIE KIACCA.

Tak kak arpuOyTel Ccomepi:karcsa BHYTPHU KIacca, OHM CKPBITHEI OT OPYTHUX KJIAacCoB. B
CBA3M C 3TUM MOKET MOHATOOUTHCA yKa3aTb, KAKUE KIIACCHI MMEIOT MPABO UATATh U U3MEHATH
arpuOyTEI. 3TO CBOMCTBO HA3BIBAETCSA BUAMMOCTEIO aTpuOyTa (attribute visibility).

VY arpulyra MOKHO OTIPEIEINTE YETEIPE BO3MOIKHBIX 3HAUEHUS 3TOTO IMapaMeTpa:

- Public (oOmmii, OTKpBITEIH). JTO 3HAYEHWE BHAMMOCTH IPEANOJIAraeT, 4To arpulyT
OyIeT BUAEH BCEMH OCTAJIBHEIMHU Knaccamu. JIro001 K1acCc MOKET MPOCMOTPETh WIH U3MEHUTE
3naueHue arpuOyra. B coorBercrBum ¢ nHoranmen UML oOmemy arpulyry npemmectByer 3Hak
« T ».

- Private (3akpeIThiii, CeKpeTHBIM). COOTBETCTBYIONIMHA aTpUOyT HE BUAEH HUKAKAM
OPYTUM KJIACCOM. 3aKPBITHIA arpu0yT 0003HAYAETCS 3HAKOM « — » B COOTBETCTBUM C HOTAIUEH
UML.

- Protected (zamumiennsrit). Takoit arpuOyT JOCTYIEH TOTBKO CAMOMY KJIACCY U €r0
noromkaMm. Horarusa UML nns 3amumienHoro arpu0yra — 5T0 3HaK « # ».

- Package or Implementation (makernsrit). [Tpeamonaraer, uto qaHnHBIN aTPUOYT SBIICTCS
00mMM, HO TOJIBKO B MPENEeax €ro makera. JTOT TUI BUAMMOCTH HE 0003HAYAETCSA HUKAKMM
CHEIMATBHBIM 3HAYKOM.

B o0miem ciyuae, arpuOyTEl peKOMEHAYETCA IE€IaTh 3aKPBITEIMI WIN 3a0INIICHHBIMU.
DTO MO3BOIAET JIyUll€ KOHTPOJIHUPOBATE CaM aTPUOYT U KOJ,.

C moMOmIbI0 3AKPBITOCTH WM 3aNIMIIEHHOCTH yAAeTCs M30ekKaTe CHUTyaln, KOoraa
3HAYEHHUE aTpUOyTa U3MEHIETCA BCEMH KJIACCAMU CHUCTEMEI. BMECTO ATOr0 JIOTHKA W3MEHEHUA
arpubOyTta OyIeT 3aKmodeHa B TOM K€ KIIACCe, 9TO U CaM ATOT arpudyT. 3aqaBaeMbIe TapaMeETPEI

BUIVUMOCTH HOBIMAIOT HA TEHEPHUPYEMBIH KO,

Onepanun

Oneparun peaTn3yoT CBA3aHHOE C KIAaCCOM MoBeaeHue. Onepanusa BKII0YAET TPH
JACTHU — UM, MAPAMETPEI M TUI BO3BPANIAEMOTO 3HAUCHUA.

[Tapamerper — 9TO aprymeHTsl, TOMy4YaeMBIE ONEpAlMEN «HA BXOoAe». lum
BO3BPAIIAEMOr 0 3HAUYEHU OTHOCUTCS K PE3YJIBTATY JEHUCTBUS OIEPALIAN.

Ha puarpamme ki1acCcoB MOJKHO MOKA3BIBATE KAK HMMEHA ONEpaipii, TaKk U HMMEHAa
Omeparii BMECTE ¢ UX MapaMeTpaMu M TUIOM BO3BPAMIAEMOTO 3HAUCHUSA. UTOOB YMEHBIIUTE
3arpyE€HHOCTh AWArPaMMBI, ITOJIE3HO OBIBAET HA HEKOTOPHIX M3 HUX ITOKA3BIBATH TOJIEKO MMEHA
omeparyil, a Ha APYTUX UX ITOJHYH CUTHATYPY.

B sa3eike UML onmepanmm uMeEroT CIeayronlyo HOTAINIO

Mma Omnepaunu  (aprymMeHT: THIO JAHHBIX APTYMEHTA, APTYMEHTZ2:THUI JaHHBIX
APTYMEHTA2,...): TUI BO3BPANIAEMOT0 3HAUECHUS

Crnenyer pacCMOTPETH YETHIPE PA3MMYHBIX THUITA OTEPALHHI:

- Onepanyn peanmsanmm;

m&mm
Ceprudukar:  2C0008TACPRBFEED BOCERITAI60000043E
Bnapeneu meaﬂ?ﬁ@ﬂﬁ‘lﬁfﬂ?ﬁﬁ%ﬁ@ﬁﬁf@ﬂn&pﬂuﬂﬂ.
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Onepanuu peajinsanumn

Oneparmu  peammsanuu  (implementor operations) peamM3yloT HEKOTOpEIE OHM3HEC-
¢pyakiuu. Takue onmepariu MOKHO HAWTH, UCCIEAYA TUATPAMMBI B3aUMOIOENCTBUA. JlnarpaMmer
5TOro thna (POKyCHPYIOTCA HA OM3HEC-(PYHKIMAX, M KAKAO0E€ COOOIMIEHNE auarpaMMel, CKOpee
BCET0, MOKHO COOTHECTH C OMEPAlMEN pPeaT3aliii.

Kaxnas omepanmsa peamm3anuel  T0MKHA  OBITH  JIETKO  MPOCIEKHUBAEMA 10
COOTBETCTBYIONIETO TpeOOBaHMA. DTO AOCTUTAETCA HA PA3IMYHBIX HTANax MOJEIMPOBAHUA.
Omnepanusa BEIBOOAUTCA U3 COOOMIEHN HA AMATPAMME B3aUMOIEHCTBUA, COOOMIEHUS UCXOOAT U3
moApPOOHOr0 OmUCAHUA IIOTOKA COOBITHH, KOTOPBIM CO3JA€TCA HAa OCHOBE BAapHUAHTA
VCITOJIb30BAHUA, 4 MOCIEIHUN — HA OCHOBE TpeOoBaHWi. B0O3MOXKHOCTE IPOCIEOUTE BCKHO 3TY
LEMOUKY IO3BOJIET TAPAHTUPOBATH, UTO KakAO€ TpeOoBaHme OymeT pean30BaHO B KOJIE, a
KK IOeIH (DPPArMEHT KOJA pEan3yeT Kakoe-To TpebdoBaHue.

Onepannu ynpap/ieHHs
Onepamuu ynpaBieHUs (manager operations) ynpapiIsfiOT CO3JAHHMEM M YHUUTOKEHUEM

00BeKTOB. B 5Ty Kareropuro monagaroT KOHCTPYKTOPEL U JECTPYKTOPHI KJIACCOB.

Onepanuu nocryna

ATpuOyTel O0BIYHO OBIBAIOT 3AKPBITEIMU WJIM 3ANIMIIEHHBIMU. |€M HE MEHeEe, OPyThe
KJI4CChl MHOTAA MOJIKHEI IPOCMATPUBATE WIHM W3MEHATH UX 3HAYCHUA. U1 5TOr0 CymieCTBYIOT
omepanMu aocryma (access operations). Takoil nooxonm maer BO3MOMKHOCTE 0O€30maCHO
WHKATNCYIUPOBATh aTpuOyTH BHYTPH KJIACCa, 3aMMTHB WX OT JPYTHUX KIACCOB, HO BCE Ke
MO3BOIAET OCYMIECTBUTH K HUM KOHTpoimMpyemsld goctyn. Coszgmanue omepanmii Get m Set
(moTy4eHU U U3MEHEHHS 3HAYEHMA) IS KAKA0TO aTpuldyTa Kiacca sBIAETCA CTAHIAPTOM.

Benomorare/ibHble onepanum

Bcemomoraremsaeivu (helper operations) Ha3eIBArOTCA TAKWE OTEPAIIAN KJIACCA, KOTOPEHIE
HEOOXOIMMBI €My ISl BEIMMOJHEHUS €T0 OTBETCTBEHHOCTEH, HO O KOTOPBIX OPYTHE€ KJIACCHl HE
IDOJKHBI HIYETO 3HATE. JTO 3AKPBITHIE U 3ANIUILIEHHBIE OIIEPAIMN KJIACCA.

Y1005l MAEHTU(PUIIMPOBATE ONEPALIMH, BEIIIOJIHUATE CICAYIONIAE JEUCTBHUS:

M3yuure pmarpaMMbl MOCIE€ZOBATEIHHOCTHM M KOOHEPATHBHEBIE OUArpaMMbl. bombiias
JacTh COOOMIEHMHM HA STHUX OUAarpaMmax SBJSIETCA ONepanusaMu peamisanuu. PediekCuBHEIE
coobmIeHrs OyayT BCIIOMOTATEIbHBIMU OTEPALHIMH.

Paccmorpure ynpasisaroniue onepanui. Moxker nmorpedoBaTecs 100aBUTE KOHCTPYKTOPEBI
U IECTPYKTOPEL.

Paccmorpure onepanuu goctymna. Jlag kaxnoro arpuOyra kiacca, ¢ KOTOPBIM JTOTKHEI

OynyT paboTars pyrue KiIaccel, HamO co3aars oneparuu Get u Set.

Ceasn

CBs3bp mpencTaBmsAeT COOOM CEMAHTMYECKYIO B3aUMOCBS3bL MEXKIOy knaccamu. OHa maer
KJIACCYy BO3MOJKHOCTBH y3HAaBaTh 00 arpuOyTax, omepamuax WU CBA3AX Apyroro kmnacca. Mueimu
CIOBAMH, YTOOBI OOUH KJacC MOT MOCHaTh CooOmieHwe OpyroMy Ha JUarpaMmme

MOCIEN0BATEILHOCTH WIM KOOMEPATUBHOM AUATPAMME, MEKAY HUMH NOIKHA CYIIECTBOBATH
CBA3b.

CymEeCTBYIOT 4YETBEIPE THIIA CBA3€H, KOTOPBIE MOTYT OBITH YCTAHOBICHBI MEHKIY
KJ1ACCAMHU: ACCOIMANNHN, 3aBUCUMOCTH, arperanuu u 0000mienus.

AcconHanuu
Accommanusa (association) — 5T0 CEMAHTHYECKAA CBA3b MEKIy knaccamu. Mx pucyror Ha

OUarpaMmMe KI4aCcCOB B BUIE OOBIKHOBEHHOM JIMHUM.
NOKYMEHT NOONWCAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Pucynok 3.10 - CBa3p acconmanms

Accommanim  MOryr  OBITH ~ JIBYHAIIPABIEHHBIMH, Kak B  NOPUMEpE, WM
omHoHamnpasineHubeiMu. Ha a3eike UML nByHanpaBneHHbI€ aCCOUMAMN PUCYIOT B BUIE MPOCTOH
ITUHUM 0€3 CTPENOK WIN CO CTPEIKaMu ¢ 00enx ee cTtopoH. Ha omHOHAMpaBaeHHOM acCouanun
M300paKkar0T TOMBKO OOHY CTPENKY, MOKA3EIBAIONIYIO €€ HAIIPABICHUE.

Hampasienune acconManm MO KHO ONpPENEIUTE, n3yyJas TAATPAMMEI
MOCIENOBATENPHOCTH M KOOIIEpATHUBHBIE AuarpaMmel. Ecmm Bce coo0mieHMsa HA HHX
OTIPABJIAIOTCA TOJBKO OJHUM KJIACCOM W IIPUHUMAIOTCA TOJIBKO JAPYIUM KIACCOM, HO HE
HA000POT, MEKAY STUMH KJIACCAMHM UMEET MECTO OOHOHAMPABIIEHHAA CBA3b. ECm x0T OBI 0THO
COODMIEHNE OTMPABIIETCS B 00paTHYIO CTOPOHY, ACCOIMALINS JOMKHA OBITH IBYHAMPABICHHOM.

Accommanunu MOryT ObeITh pednexkcuBHeIMH. PednexcuBHas accoumanusa Mpeanoiaraer,
UTO OJWH 3K3EMIUIIP KIacca B3aMMOJEHCTBYET € APYTUMH SK3EMILIAPAMU 3TOTO K€ Kaacca.

3aBHCHMOCTH

Cesa3m 3aBucumocTtH (dependency) Takike OTpakarOT CBS3b MEKIY KIaccaMu, HO OHHU
BCEra OJHOHAMPABIECHBI U MOKA3BIBAIOT, YTO OJOUH KIACC 3aBUCUT OT OMPEAECICHNUH, CAETaHHBIX
B apyrom. Hampumep, knacc A ucnone3yer meroasl knacca B. Torma mpu mamenenuu knacca B
HEO0X0IMMO MPOM3BECTH COOTBETCTBYIOMINE W3MEHEHHNS B Kilacce A.

3aBUCHUMOCTE M300pa)aerca MYHKTUPHOW JIMHUEH, HOPOBENEHHOM MEXKIOY IBYMS
3JIEMEHTAMU OUATPAMMEI, M CUUTAETCS, YTO AIEMEHT, MPUBA3AHHBIN K KOHILY CTPEJIKH, 3aBUCHUT
OT HJIEMEHTA, MPUBA3AHHOTO K HAYATy ATOM CTPENKH.

NewClass NewClass?2

Pucynok 3.11 - CBs3p 3aBUCHUMOCTE

[Tpu renepanmm koma oA 5TUX KIACCOB K HUM HE OyayT n00aBIATHECS HOBBIE ATPUOYTHI.

Opnnako, OyayT cO3maHbl CIEMU(PUIECKHUE 1A A3BIKA ONEPATOPHI, HEOOX0JUMBIE IS IO AOEPKKA
CBA3H.

Arperanun

Arperammu (aggregations) mpeacraBnAroT co0ou Oomee TecHyr (opmy acconmanvu.
Arperanusa — 3TO CBA3b MEKIY LIEMBIM M €ro 4dacrero. Hampumep, y Bac moxker ObITH Kitacc
ABTOMOOMNBE, a Takxke wimaccel JIBurarens, [lokpelmku ¥ KiIaCCBl a1 OPYrUX YacCTEH
aToMOoOma. B pesynprare 00nekT Kiacca ABToMoOWIe Oymer cOCTOATH M3 00BEKTA Kiacca
JlBurarens, uetsipex 00bekTOB [TOKpEIIEK U T. 1. Arperanuyi BU3yamu3upyoT B BUAE JIUHUA C
POMOMKOM y KJlacca, ABIAIOMIETOCS IETBIM:

Bnageney, LleD3ayxoBa |aTeAHa ANekcaHapoBHa

Neinct

BATE

Pucynok 3.12 - Cssa3b arperanus

o « 1 b 1 il Ll Ll - (=] y
fed: c 19.08. 202 19.08. 2023

1 Il"h
i L=



B momomnenne k mpocrou arperaimu UML BBOoguT Oo0mee CuinbHyO pPazHOBUIHOCTE
arperanuy, Ha3plBaeMyro Kommosurmen. (COormacHO KOMITO3HUIIUM, OOBEKT-4aCTh MOMKET
MPUHAAIEKATH TOJIBKO €JUHCTBEHHOMY TIEIOMY, U, KPOME TOTO, KAK MPABUJIO, JKU3HEHHBIH IIUKII
JacTEeN COBIANAET C IMUKJIOM LEIOr0: OHM KUBYT U YMHUPAIT BMecTe ¢ HUM. JIroboe ymanenue
LEJ0TO PACIIPOCTPAHIETCS HA €r0 YaCTH.

Takoe kackagHoe ymaneHUe HEPEOKO PACCMATPUBAETCA KaK 4YacTh OIPEAEICHUS

arperainuu, OTHAKO OHO BCErJa MOApPa3yMEBAETCSA B TOM CIIyUae, KOTa MHOKECTBEHHOCTh POJIH
cocrasysier l..1; manpumep, ecimm HeoOxomumo ymanurs KmmeHTta, TO 3TO yaameHUE TOJIKHO
pPacCIpOCTPAHUTHLCA U HA 3aKa3kl (1, B CBOIO ouepens, Ha CTpOKH 3akasa).

O000menns (Haciiemopanue)

O0o0mienne (HaCIeTOBAHNE) - STO OTHOMIEHNE TUTIA 00IIEe-4aCTHOE MEK Y HIAEMEHTAMU
moaenu. C momomnipio 0000mieHuit (generalization) MOKa3bBAOT CBA3M HACIETOBAHUSA MEKTY
IBYMS KJIACCAMH.

EuGrroTes NOMs30MET BN,
Hlun
ApeC
Tenedow
PErACTOALIAOHHLY HoMED
PEWCTRaig ()
Wesa permcrpam (|
i
!
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Mpwéni B wraTesm NGUEHTY BPSUESIOND NORI0AIHE
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| Campympan Gumeoresy CrynesT
Onpen Caymu et
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Pucynoxk 3.13 - IIpumep cBa3u HacIe fOBaHUE

bomEmMHCTBO 00BLEKTHO-OPHEHTHPOBAHHBIX S3BIKOB HEIMOCPEACTBEHHO ITOIIEP/KUBAIOT
KOHIICMINIO HAcaemoBaHusa. OHA MO3BOJIET OOHOMY KJIACCY HACIENOBATH BCE ATPUOYTHI,
omepaii U CBA3U Apyroro. HacnemoBanue makeToOB 03HAYAET, YTO B MAKETE-HACIEIHUKE BCE
CYIIHOCTH Makera-npeaka OyayT BUAHBI IO CBOMMHM COOCTBEHHBIMH HWMEHAMH (T.€.
OPOCTPAHCTBA HMMEH OOBEAMHAIOTCA). HacmemoBanuwe MOKA3BIBACTCS CIUIONIHOM JIMHHUEH,
UAYIIEN OT KIacca-MmOTOMKA K Kiaaccy-npeaky (B repmunonoruu OOII - or moToMmka k mpenkys,
OT CBIHA K OTIy, WIM OT MOAKIacca kK cymepkiaaccy). Co CTopoHsl Oomee o0miero smeMmeHTa
pUCyeTCsa O0JIbIION MOJLIA TPEYTONBHUK.

[Tomumo nHacmemyemeiX, KamObIM MOAKIACC UMEET CBOU COOCTBEHHBIE YHHUKAIBHBIE

aTpuOyTEI, ONTEPAIINU U CBA3M.

MHOXKeCTBeHHOCTE

MuoxectBerHocTs (multiplicity) moOka3siBaeT, CKOJBKO HSK3EMIUIIPOB OJHOTO Kiacca
B3aUMOJEHUCTBYIOT C MOMOIIBIO 3TOM CBA3U C OJHUM SK3EMILIIPOM APYTrOT0 KIacca B JAHHEIM

MOMEHT BPEMIIEHT MIOAMVCAH
PDHHDMI‘I NUChIO

CepTucbmar: JE%@E‘E - PA3PANOTKE CHUCTEMBI PETHUCTPALMM KYPCOB B YHHUBEPCHTETE MOKHO

E’rﬂﬂﬂEﬂﬂl‘[pEﬂMﬂI% Tﬁﬁﬂemﬂ@m (kypc) u Student (cryment). Mexay HUMM YCTAHOBJIEHA CBS3B: Y

KypPCOB MOTYT OBITE CTYAEHTEL, 4 Y CTYAEHTOB — KyPChl. BOTIPOCEHL, HA KOTOPBIN JOJLKEH
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OTBETUTH MMAPAMETP MHOKECTBEHHOCTH: «CKOJIBKO KypCOB CTYAEHT MOKET MOCENIATh B JAHHBIN
MOMEHT? CKOIBKO CTYJEHTOB MOJKET 32 Pa3 MOCEMATh OJIUH KypC?»

Tak kak MHOKECTBEHHOCTH naeT OTBET HA o00a 5TH BOmpoca, €€ WHAMKATOPEI
yCTAHABIUBAIOTCS HA O0OMX KOHIAX JMHUM CBA3UM. B mpumepe perucrpaiyu KypcOB MEI
pEeLIMIN, 9TO OAUH CTYJIEHT MOYKET MOCENIaTs OT HYJI [0 YEThIPEX KypPCOB, & OJUH KYPC MOTYT
crymats OT 0 1o 20 cTy1eHTOB.

B a3eike UML npuHATEL OnmpenenenHsie HOTauuu i 0003HAYEeHUA

MHOKCCTBCHHOCTH.

Tadmma 3.1 - O003HaAYEeHU I MHOKECTBEHHOCTH CBA3eil B UML

MEoAKeCTBEHIOCTE Juavenne
0.* Homb wim Gosmbiie
1" Ouu 1y Ooubiue
0.1 | Homm st oun
1.1 (coxpamennas 3amucn: 1) | Popito oun

HNmena cBsiseii

CBS3M MOKHO YTOUYHUTH C MOMONIBIO UMEH CBA3EH WM POJIEBBIX UMEH. MMd CBI3M — 3TO
OOBIUHO TJIATOJI WIM THAroiabHas (pasa, OMUCHIBAIOIIAA, 3a4€M OHA HyX)HA. Hampumep, mexmy
kinaccoM Person (uemoBek) u kiraccom Company (KOMOAaHMA) MOKET CYHNIECTBOBATE ACCOLMAIIMA.
MoxkHO 3amate B CBA3M C OTHUM BOIPOC, ABILETCA M OOBEKT Knacca Person kmmeHTOM
KOMIIAHUHU, €€ COTPYIHHUKOM WM BiaanensieM? UToOBl OmpenenuTs 3TO0, aCCOLMAIMI0 MOMKHO
Ha3BaTh «employs» (HaHUMaer):

Employs
Company Person

Pucynok 3.14 - IIpumep nmen ceazen

Posn

PoneBrie MMEHA ONPUMEHAIOT B CBS3AX ACCOIMALIMM WJIM arperaiuyi BMECTO MUMEH [JId
OMMCAHUA TOTO, 3a4€M O5TH CBA3M HYXKHBI. Bo3Bpamiasce k mpumepy ¢ kiaccamu Person u
Company, MOXKHO CKa3zare, uTO kiacc Person urpaer poss coTpynHuka kiacca Company.
PoneBpie umeHa — 3T0 0OBIYHO MMEHA CYMIECTBUTENBHBIE WM OCHOBAHHBIE HA HUX (Ppa3bl, UX
MOKA3BIBAIOT HA OHATPAMME PAOOM C KIACCOM, WIPAIONIMM COOTBETCTBYIONIYIO poak. Kak
MPABUIO, MOIB3YIOTCA WINW POJEBEIM UMEHEM, WIM UMEHEM CBA3U, HO HE 00oumMu cpasy. Kak u
MMEHA CBS3€HM, pPOJEBBEIE MMEHA HE 00M3aTenbHBI, WX OAIOT, TOMBKO €CAH IEb CBA3M HE
oueBuaHA. [Ipymep ponen mpuBOAUTCA HUXKE:

+Employer +Employee

Company Person

NOKYMEHT noanucad  PUCyHOK 3.15 - IIpumep posen cBasen
ANEKTPOHHOW NOAMUCHIO
Ceprudmkar:  2cooldarketzsMeXxaBHaMoliaKeTOB

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

B KOHTEKCTE guarpamMm KJIaCCOB, MAKET - 5TO BMECTWIMIIE sl HEKOTOPOTO HAbopa
HencreiIACCOR L APYTHX HAKCTOB. [Taker aBIAETCS CAMOCTOSATENEHBIM OPOCTPAHCTBOM UMEH.



Package

Pucynok 3.16 - Obo3nauenne makera B UML

B UML Her kaknx-mi00 OrpaHM4eHUI HA MPABWIA, MO0 KOTOPEIM pa3pabOTUYNKA MOTYT
WJIA JOJIKHBI TPYIITAPOBATH KJIACCHI B MAKETHI. HO €CTh HEKOTOpPBIE CTAHAPTHEIE CITydYan, KOraa
Takas TPYIIIHUPOBKA YMECTHA, HANPUMEP, TECHO B3aMMONEHCTBYIONIUE KJIACCHI, WINM Oomee
o0mIMiA caydan - pa3OUeHne CUCTEMEI HA MOICHCTEMEI.

[Taker pu3nueckn comep UT CynIHOCTH, ONMPENEIEHHBIE B HEM (TOBOPAT, UTO 'CYNIHOCTH
OPUHAIIECKAT MAKETy' ). IDTO O03HAYAEeT, 4T0 ecau OyJerT YHMYTOXKEH MOaker, TO Oyayr
YHHUTOKEHO M BCE €T0 COAEPHKUMOE.

CymniecTByeT HECKOIBEKO HAan0O0Iee pacpoOCTPAHEHHBIX NTOAX0I0B K TPYOIIUPOBKE. Bo-

MEPBBIX, MOKHO TPYHIIMPOBATE UX MO CTEPEOTUITY. B TakOM ciydae momydaercs
OJIMH ITAKET C KIAaCCaMU-CYIIHOCTAMHU, OOWH C TPAHUYHBIMH KJIAaCCAMM, OIUH C YIIPABIIAIOIIMH
KIaccaMd WU T.O. JTOT MOAXOM MOKET OBITh IMONE3EH C TOYKW 3PEHHA PA3MENIEHHUA TOTOBOU
CUCTEMBI, MOCKOJIBKY BCE€ HAXOIANMECA HA KJIMEHTCKUX MAIIMHAX ITOTPAHUYHEIE KJIACCHI YK€
OKA3BIBAIOTCA B OTHOM ITAKETE.

Jlpyroii mooxon 3akmodaercs B OOBEAMHEHUM KIJIACCOB MO MX (PYHKIMOHAIBHOCTH.
Hanmpumep, B makere Security (0€30mMacHOCTb) COHEPkKATCA BCE KIACCHI, OTBEUAIONIME 34
0e30macHOCTh MPWIOKEHUA. B TakoMm ciiyuae Opyrue makersl MOTYT Ha3eBarecsa Employee
Maintenance (Pabora ¢ corpymamkamm), Reporting (ITomroroBka oruero) u Error Handling
(Ob0paborka ommbOok). IIpemmymiecTBO 3TOr0 mNOAXO4a 3aKIOYAETCA B BO3MOKHOCTH
MOBTOPHOTO MCIIOJIb30BAHMA.

MexaHn3M NmakeToB MPUMEHUM K JHOOBIM 3JIEMEHTAM MOJEIH, 4 HE TOIBKO K KJIacCam.
Ecmi i rpynmipoBKM KJIACCOB HE MCIIOIL30BATH HEKOTOPBIE 3BPUCTHKH, TO OHA CTAHOBUTCA
npon3BONIBEHON. OqHa U3 HUX, KOTOpas B OCHOBHOM ucnons3dyerca B UML, — 5T0 3aBUCHMOCTE.
3aBUCUMOCTh MEKIY OBYMs MAKETAMH CYHIECTBYET B TOM CIy4ae, €CIU MEKIY TIOOBIMUA JBY M
KJ1aCCAMM B ITAKETAaX CyNIECTBYET M00as 3aBUCUMOCTE.

Takum oOpaszom, guarpamma MakeTOB MPENCTABISET COOOM AUArpaMmy, COAEPKAMIILYIO
MAKETHl KIACCOB M 3aBHUCHMOCTH MEx)Ay HUMH. CTpOro roBOps, HAKETHI U 3aBUCHMOCTH
ABJIAIOTCA DSJIEMEHTAMHM JMAarpaMMBl KJIAacCOB, TO €CTh JMarpaMma HakeToB — 5T0 (opma
IAAr PAMMBI KJIACCOB.

1| Entities

Boundaries

N — J

control

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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