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BBEJIEHUE

B Merogmueckumx ~— yKaszaHHMSX ~ COZEp)KATCS  MaTepuaibl, HEOOXOAMMBbIE IS
CaMOCTOSITENIbHOW MOJATOTOBKM CTYACHTOB K BBINIOJHEHHUIO MPAKTUYECKHX paboT. B ommcanue
MPAKTUUYECKUX pabOT BKIIOYEHBI 1€lb pPadOThl, MOPSIOK €€ BBIIOJHEHHS, PAaCCMOTPEHBI
TEOpEeTUYEeCKHEe BOMPOCHI, CBA3aHHBIE C peanu3alyeil IOCTaBICHHBIX 3ajad, IpUBEICHA
HeoOxoIuMast JIuTeparypa.

Metoanueckie yKa3aHHs TOCBSIIEHBI Kypcy «OCHOBBI TNPOEKTHOM JAEATEIBHOCTH.
YHpaBiasATh JIOABMU CIOXKHO. YTPaBIATh JIOAbMH 3()()EKTHUBHO — HEUMOBEPHO CIOXKHO.
[TosToMy MBI H300peTaeM M CMEIIMBAEM pa3HbIE MPAKTUKH, AITOPUTMBI U TEXHOJOTHH
KOHTPOJIS, OLIGHKM pe3yiabTaToB Tpyda. llepexoauM OT ycCTapeBIIMX METOAMK K HOBBIM,
cTapaeMcsi y4ecTb BCE HIOAHCHI M PUCKH, TPATHUM BpEMsI M PeCypchl Ha IUIAHUPOBAHHUE BMECTO
paboTHI 1O HAKATAHHOM.

W3 MHOECTBa METOIOJIOTHIA HY>KHA OJTHA ONTUMAJIbHASI U HACTPOEHHAs! IMYHO O] HaC
1 Haml TpoekT. OJHO /AeNO0 BBINOJNHATH IIA0JIOHHBIE 33/la4dl CTPOTO IO CKPUIITAM W3 KHUTH,
JIpyroe — METOAOM Mpo0 M OMMOOK BHIPAOATHIBATH CBOM CIEIHMAJIBHBIE WHCTPYMEHTHI JUIS
ydeTa npuoputeToB kommnanuu. [loaromy npoektHbIil MeHempkMent (PM), To ecTh MeTo0M0THS
yIpaBJICHUs KOMIIAaHUEH C JielieHneM Bceil paboThl  Ha MPOEKThI, CTAHOBUTCS MOIMYISPHBIM
BO BCEX OTPACIISIX.

MHorue KOMITAaHUU TOJBKO celyac MepexodsT OT KJIacCHuecKoil (oTpaboTaHHasi, 4acTo
OropokpaTHdeckas ~ CXeMa) K IPOEKTHOM (Kakaash ~ 3ajada  OTIENbHO,  JIeJIeTMPOBaHUE
OTBETCTBEHHOCTH) MOJIeJH yrnpaBieHus. OOl MEHeKMEHT IS IPEANPUHUMATENS CBOAUIICS
K TOMY, 4YTO €CTh PYKOBOJAWUTEIb M WCIOJIHUTENb 3afaud. JIMCHMIIMHA B3aUMOJICHCTBUS
3aBHCeNa OT TOTrO, Kak mponucano B mabnone. [11abioH sxe Obu1 BOUT B pa3yMbl BCEX OAMHAKOBO
net 3tak 20-30 Hazazg. Tonbko 3TOT MIA0JIO0H YK€ He IPUMEHHUTh K HOBBIM YCIIOBUSIMA MHUPOBOTO
PBIHKA.

Hcropryecku Bce Ha4ajIoCh € TOrO, 4YTO B epuoJl nepecTpoiiku 90-X rofoB cama JIOTHKA
BeZicHUs1 Om3Heca Oblla HapylleHa HACTOJBKO, YTO TMOMBITKH IOCTPOUTH HOBYIO DPabOUyIO
KOHIICTILIMIO YIIPABJICHUS B MIJUICHHYM CO3JIaJIM TEPMHUH «KOMITaHUS-OJHOAHEBKay. KoHmenum
TaKWX KOMITAaHUH TPOBEPSUIMCh HA MPOYHOCTh W TOJIbKO ojHA M3 10 KOMmaHWii CymiecTBoBaia
6onpbme monyroga B 2000-x. IlapamienbHO OCTaBaJUCh MHOTOJIETHHE IPEIIpPUSATHS,
KapMHAIBHO MEHSSCh KaXKAbIE JIET 5 YTOOBI BBIKHUTH B EPUO]] TIEPEMEH.

B 2010-x nH(popMalMOHHBII B3pbIB HHTEPHETA CleNall JOCTYITHOW BCIO pa3pO3HEHHYIO
0a3y HapaOOTOK E€BPOMEHCKOro M aMepUKaHCKOro OusHeca. V3 TOHH TOJIE3HOM W MYCOPHOU
MH(OpMAaIIUU BPOJE «YTO TAKOE YIPABICHUE MIPOEKTAMU U COBPEMEHHBIN MEHEIKMEHTY, «KakK
pacrpenensaTb00s3aHHOCTH, IIPABIIIBHOIIPETYTaIbIBATHH COKPAIIAThPUCKID
NPEINPUHUMATEH JIO CHX TIOp BBIOMPAIOT KPYMUIBl 3HAHUH, TNPUMEHUMBIX HMEHHO
B UX KOMITaHUSX.

Ceitvac MBI clieIMM B HOBOCTSIX KaK MPUOBUTEHBIC KOPIIOPAIMH PACTYT M PACTIaIarOTCs
Ha MMO/Ipa3AeNIeHHs], TIOKYIAIOTCS U TIEPSKUBAIOT CTPYKTYPHBIE CIHMSHHSA. 3a KOKIBIM aKTOM
KYTUTH-TIPOJIAKU OTJIENIa KPOETCS CIIOKHAS CETh MPOEKTOB (T'a/KETHI, TPHUIIOKECHHS, PACIITHPEHHSI
i Opay3epoB), CBSI3aHHBIX IO pa3HbIM KpuTepusiM. Korja MEHSIOTCS KpUTEPHM, MEHSETCS
JieJIeHUe MPOEKTOB Ha rpynmnbl. VMIMEHHO M3MeHeHHe IpynnmupoBKU M coobmarT Ham B CMU.
BHyTpH ke KOMIIaHUM MIPOOIDKAIOT paboTaTh, a MPOEKTHI BEAYTCs HEMPEPHIBHO.

IT project management (PM) — »5To AMCHHMIUIMHA, YTO OOBEAMHSET MPOIEAYPHI,
NPUHIUIIBI U TTIOJINTUKY BeZieHus 6u3Heca. OHa pyKOBOJUT MPOEKTOM OT pa3pabOTKU KOHLIEHIHH
710 3aBEPIICHHS TPOCKTA.

OO6mmit  (QyHKIMOHANBHBIN) W TPOCKTHBIM MEHEHKMEHT OTJIMYaeTCS TEeM, UTO
(GYHKIMOHATIBHBIA MEHEIKMEHT crabuieH. Ero nenb: moaaepxarh U NPUYMHOXXUTH KauCTBO U
3G PEKTUBHOCTh MPOrpaMMHOrO TpoaykTa. EcTe oTpaboTanHblii mabiaoH, OH paboTaer
MOCTOSIHHO. [IpOEKTHBIN MEHEIKMEHT U3MEeHUYHB. Llenb MPOeKTHOr0 MEHEXKMEHTA: TOCTUTHYTh
pe3yibTaTa JIFoOOoH 1IeHOH, yuuThiBas, 4To ecTh deadline.



[MpuunHoii mepexoma oT obmero MeHemkMeHTa K PM wamie Apyrux CTaHOBHTCS
HAJEKHOCTh — BMECTO OTHOCHUTENIbHOM aOCTpakTHOW MEepCHEeKTUBBI K MpeAcKa3yeMbIM
pe3ynbTaTam.

Mexnynaponnas  Acconuauus — YopasineHus — IIpoekramu  (IPMA)  mposena
HCCIIeIOBaHNe, MO pe3yJibTaTaM KOTOPOro HOBBIM MOAXOA COKOHOMUT BaMm okoio 20-30%
BpeMenu u 15-20% pecypcos.

Yem omimmuarorcs Mupopmanmonnsie TexHomorun ot apyrux orpacieit? Cyns mo UT-
dbopymam, 3aBUCUMOCTBIO IPOrPAaMMHUCTOB OT Ta/KETOB, JIOPOrOr0 ChIpa U BO3MOXKHOCTHU
noexate Ha bamu. BuprtyanbHOCTbIO Bceil pabOThl UM ee pe3ylbTaTOB, HEBO3MOXKHOCTHIO
UCIIOJIb30BAaHUS TPOrpaMMbl 0e3 3JeKTpuuecTBa B ropojae. BakHOCTbIO it Oymymmx
MTOKOJICHUN BCEX HAyYHBIX JOCTH)KEHUH, YTO BO3MOXKHBI TOJBKO Oyiarofapsi KOMIBIOTEPHBIM
MHHOBALIMSIM.

B cTpourenscTBe pe3ynbTaT CTATUYHBIN, B IIPOJYKTOBOM UHAYCTPUU — UCUYEPIIAEMBIN,

a IporpaMMbl U BUPTYaJIbHBIH MUpP — OECKOHEUHBIM TUHAMHUYHBIN pecypc, 3aBUCSIIMMA TOJIBKO
OT HaNW4Msl MHCTPpyMEHTa Joctyna (rampkera u cetu). [loaromy pazpaboTka KOMIBIOTEPHBIX
TEXHOJIOTUI 00s513aHa ObITh MPOJAYMaHHON U MPaBUILHONW N3HAYAJIBHO.

VYnopasnenue WT-mpoekramu BKIIOYaeT B ceOs KypHUpYIOIIME 3aJadyd MO YCTaHOBKE
00Opy/nOBaHUSI U MOJEPHU3ALMU CETH, pa3pabOTKe MPOTrPaMMHOIO OOECIEUEeHHS, CO3JaHUI0
BUPTYaJIbHOU Cpelbl M OOJAYHBIM BBIYHCICHUSM, CUCTEMaM YIpPAaBIIEHUS JaHHBIMH U Ou3Hec-
aHanuTHKe, BHenpenue apyrux UT-ycyr.

B IT npoexTHBIN MEHEPKMEHT MOKET UJITH 11O TPEM KU3HEHHBIM LIMKJIAaM IIPOEKTa:

1. IIporuo3upyemsliii, oH xe waterfall. Tpagunmonnslit mogaxox, gaxe B 2010-x
MIPUMEHAETCS Ha MOPSAAO0K yaie Apyrux. [losTanHblil TMHEHHBIN alIrOPUTM.

2. Utepanmonnsiii. COBpPEeMEHHBIN TOIXOA, B KOTOPOM pacumiupeHre (yHKIIMOHATA
pa3pabaTbiBaeMOro MPOrpaMMHOTO O0ECIeYeHHs] C KaXKIbIM HOBBIM BBIITYCKOM B paMKax
IIPOEKTA.

3. AnantuBHbli. Agile, Scrum u apyrue metoasl. Llenn kKoMnaHuu U CTpaTerust pa3BUTUS
MO’KET MEHATHCS HE3aBUCUMO OT IIEPBOHAYAIBHOIO IUIAHA.

1. HEJb U 3AJAYN U3YUEHUSA JUCIIUITJIMHBbI

[lenpto ocBoeHUs IUCHHUILIMHBI «OCHOBBI TPOEKTHOW JESITEIBHOCTH»  SIBISETCS
dbopmupoBanue Habopa TmpodeccHOHATBHBIX KOMIIETEHIMH Oyaymero OakamaBpa IO
HanpasisieHuto noarotoBku 09.03.02 «MupopmalinoHHbBIE CUCTEMBI M TEXHOJIOTHUI.

3amaun OCBOCHUS NUCIHILIMHBL: M3YY€HHE OCHOB NMPOEKTHOW IESTEIbHOCTH, OCBOCHUE
METOJI0B U MHCTPYMEHTOB NPOEKTHON JEATEIbHOCTH.

2. OBOPYAOBAHUE U MATEPUAJIbBI

[Tporpammusie cpenctsa: IBM Rational Rose modeler (6ecrutatno nmo nporpamme IBM
Academic Initiative), Microsoft Office - Ne61541869, Microsoft Windows 7 IIpodeccnonansHast
- Ne61541869, GIT 2.12.0. 1C: [Ipeanpustue 8. KoMmiekT ajist 00ydeHus B BBICIINX M CPEITHHUX
yueOHbIX 3aBeeHusX (per. Homep 9334708), Embarcadero rad studio - I'/k 445/01 ot 30 utons
2010 r., IBM Rational Rose modeler (6ecrmatno mo mporpamme IBM Academic Initiative),
Microsoft Office - Ne61541869, Microsoft Windows 7 IIpodeccuonanpHaas - Ne61541869,
Visual Studio IDE — AzureDev ID: a6¢2b0d7-162e-479f-8a58-384701f33665, Microsoft Visual
Basic — AzureDev ID: a6¢2b0d7-162e-479f-8a58-384701f33665, Microsoft SQL Server —
AzureDev ID: a6¢c2b0d7-162e-479f-8a58-384701f33665, Oracle VM VirtualBox (6ecrnatHbiit).

ATmmapaTHble  CPEJICTBA: TEPCOHAIBHBIA  KOMITBIOTEp CO  CICIUATH3HUPOBAHHBIM
MPOrpaMMHBIM O0ecrieueHueM. YUeOHbBI Kiace Ui MpakThudeckux padoT. [lepcoHanmbHBIM
kommbioTep (12 mT.) B cbope B cocraBe AM3 X2 250/4096MB/500Gbh/DVDRW/450W,
MouwuTop oT kommbroTepa (1 mT.) B cOope B cocrae Intel Pentium



£620/2gb/500gb/dvdRW/hd5550 (ctout Ha komne 12102), Oxpan ScreenMedia Goldview
244*183 MW 4/3 (1 wt.), [Tpoekrop NEC NP405 (1 mT.)

3. YKA3AHUS 1O TEXHUKE BE3OITACHOCTH

[lepen nHawyamom paboOTHI cieayeT yOETUTbCS B HMCHPABHOCTH AIICKTPOIPOBOIKH,
BBIKJIIO‘-I&TCJICI\/JI, ITCICCIIbHBIX PO3CTOK, MPU IMOMOIIHM KOTOPBIX OGOpYI[OBaHHe BKJIFOYACTCA B
CeTh, HUINYNH 3a3eMJICHHUS KOMITBIOTEPA, €ro paboTOCIOCOOHOCTH.

Jns CHIWKEHUS WINM TPENOTBPAILCHHUS BIHMSIHUSA ONACHBIX M BPEAHBIX (HAKTOPOB
HEOO0X0AMMO COONIONAaTh CAHUTApHBIC IpaBHJa W HOPMBI, TMTHEHUYECKHE TpPeOOBaHUS K
MEPCOHATBHBIM JIEKTPOHHO-BBIYHCIUTEILHBIM MAIlITHAM.

Bo wu3bexxaHne NOBpEXICHHS H3OJSAIMU TIPOBOJOB W BO3HMKHOBEHHUS KOPOTKHX
3aMBIKaHUW HE pa3pelaeTcs: BEHIaTh YTO-TMO0 Ha MPOBOJA, 3aKPaIIUBaTh U OCTUTH IIHYPHI U
MPOBOIa, 3aKJIAJBIBATh MPOBOJA W IIHYPHI 3a Ta30BBIE M BOIOIPOBOIHBIE TPYOBI, 3a OaTapen
OTONHUTEIILHOM CHUCTCMbI, BBIACPIrUBATh IITCIICCIIBHYIO BHWJIKY H3 PO3CTKH 3a HIHYP, YCHIIUC
JOJDKHO OBITH MPHUII0KEHO K KOPITYCY BHJIKH.

I[J'ISI HUCKIIIOYCHHA TMOPAKCHHUA BJICKTPUYCCKHUM TOKOM 3alpCHIaCTCA: 4aCTO BKIIOYATbh U
BBIKJIIOYAaTb KOMIIBIHOTEP oe3 H€06XO[[I/IMOCTI/I, IMpUKacaTbCsa K 3KpaHy U K TBUIBHOM CTOPOHC
OJIOKOB KOMIIBbIOTEpa, padOTaTh Ha CPEACTBAX BBIYMCIUTEIBHON TEXHHKH U TepuepuitHom
000pyIOBaHUM MOKPBIMH pyKamH, paboTaTh Ha CpPEICTBAaX BBIYUCIUTEIBHOH TEXHHKH U
nepudepuiitHoM 000pYIOBaHWH, HMMEIOUIMX HApPYHICHHUS IEIOCTHOCTH KOpITyca, HapyHICHHUS
HU30JIA0MKU  IIPOBOAOB, HCUCHPABHYIO HWHAWKAIUMIO BKJIKOYCHUA NUTAHHA, C IIPU3HAKAMHU
ANIEKTPUYECKOTO HAINPsDKEHUSI Ha KOpIyce, KIaCTh Ha CPEICTBA BBIYMCIHMTENBHOW TEXHHKH U
nepudepritHoM 000pyI0BaHUH TOCTOPOHHHUE MTPEIMETHI.

3aHp€HIaeTC$I mon HaIpsPKCHUEM oyuInarb oT IIbIJTA n 3arpsA3HCHHUA
AIIEKTPOOOOPYAOBAHHE.

Bo  wu3bexaHue  mOpaXkeHHs ~ DJICKTPUYECKMM  TOKOM, TpH  TOJb30BAHUHU
ANEKTPONpUOOpaMU HEJNb3sl KacaTbCsi OJAHOBPEMEHHO KaKMX-THM00 TpyOompoBoaoB, Oartapeit
OTOIICHUSI, METAJUIMYECKUX KOHCTPYKIIMHA, COEIMHEHHBIX C 3eMIIeH.

[Tocne oxonuanwst pabOTHI HEOOXOTUMO OOECTOYHTH BCE CPEICTBA BBIYMCIUTEIHHON
TEXHUKU U nepudepuitHoe obopynoBaHue. B ciydae HempepbIBHOrO ydeOHOro Imporecca
HEO0OXOMMO OCTAaBUTh BKJIIOUEHHBIMHU TOJILKO HEOOX0IMMOE 000pyI0BaHHE.

4. COAEP/) KAHUE NIPAKTUYECKHUX PABOT

IIpakTnyeckas padora 1. Meroasl 1 cpeACTBAa NPOEKTHOM AeATeJbHOCTH B cpepe IT

Hear pabdoThbl: mpoaHAIM3UPOBATh METOJBl U CPEICTBA MPOEKTHOM JEATEIIBHOCTH B
coepe IT.

OcHoBBI TECOpUH

[IpoGiieMbl, KOTOpBIE MPHUXOAUTCS pellaTh CHEIUAINCTaM B MPOLECCe CO3/aHus
MIPOrpaMMHOTO oO0OecreueHusi, O4eHb CJIO0XHBL. llpupona 3Tux mnpoOneM He Bcerja sCHa,
0cOOEHHO ecnu pa3pabaTbiBaeMas IpPOrpaMMHas CHCTEMa HWHHOBAIMOHHas. B wacTHOCTH,
TPYOHO YETKO OMHCaTh T JEHCTBUS, KOTOpbIE JOJDKHA BBINONHATH cuctema. OmnucaHue
(YHKIIMOHAJIBHBIX BO3MOKHOCTEH M OTpaHHYEHUM, HAKIAJbIBAEMbIX HAa CHUCTEMY, HA3bIBAETCS
TpeOOBaHUSMU K 3TOU cUCTeME, a caM Ipoliecc GOpMUPOBAHUS, aHAIN3a, JOKYMEHTUPOBAHUS U
MIPOBEPKHU ATUX (PYHKIIMOHATIBHBIX BO3MOKHOCTEN U OrpaHUYEHHU I — pa3paboTKoN TpeOOBaHHUIA.

TpeboBaHus MoJpa3eNsIOTCS Ha MOJIb30BATENbCKHE U cUCTeMHBbIe. [lonb30BaTenbckue
TpeOOBaHUS — 3TO ONKMCAHME Ha ECTECTBEHHOM S3bIKEe (TUIIOC MOSICHSIOIINE JUarpaMMbl)
(GyHKIMH, BHIIOTHIEMbIX CHCTEMOM, U OTPaHUYEHUH, HaKJIapIBaeMbIX Ha He€. CuCTeMHBbIe



TpeOOBaHUS — 3TO OMHCAHUE OCOOCHHOCTEH CUCTEMBI (ApXUTEKTypa CHUCTEMBI, TPeOOBaHHS K
napameTpam o0OpyJOBaHUS U T.J.), HEOOXO0MUMBIX i (D (PEKTUBHON peayin3anuu TpeOOBaHMIA
MIOJIb30BATEII.

Pa3zpabotka TpeboBaHM — ITO MPOLECC, BKIIOYAOIINNA MEPOIPHUSITHS, HEOOXOIUMBIC
JUIE  CO3JMAHHMsI W YTBEPXKJICHUS JIOKYMEHTa, COACP)KAlIero CHenu(uKamuioo CHCTEMHBIX
TpeboBaHuil. Pa3nuuaror yeTbipe OCHOBHBIX 3Taria mporecca pa3padoTKu TPeOOBaHHIA:

- QHAJIU3 TEXHUYECKOUN OCYIECTBUMOCTHU CO3/IaHUS CUCTEMBI,

- hopMUpOBaHUE U aHATIN3 TPEOOBAHUH,

- cienuuIpoBaHKe TPEOOBAHUH U CO3JJaHUE COOTBETCTBYIOIICH TOKYMEHTAIIUH,

- aTTecTaIys 3TUX TPeOOBAHU.

Ha pucynke 1.1 moka3aHbl B3aUMOCBS3M MEXIy OITHMH OJTallaMH M PE3YJIbTaThl,
COITPOBOKIAIOIINE KKIBIN ITAIl Mpolecca pa3paboTKU CHCTEMHBIX TPEOOBAHHIA.

Ho mnockonpky B mporecce pa3padOTKH CHUCTEMBI B CHIIY Pa3HOOOpPA3HBIX HPUYHMH
TpeOOBaHUST MOTYT MECHSTHCS, VIpaBICHUE TPeOOBAaHUSMHU, T.€. TMPOIECC YIPABJICHUS
W3MCHCHHUSIMA  CHUCTEMHBIX TpeOOBaHMM, SBISETCS HEOOXOJMMON COCTAaBHOW  YacThIO
JESITeIbHOCTH 110 UX pa3paboTKe.

@opMupoBaHUEe U AHAJIU3 TPeOOBAHUIT
CrnepyromuMm 3TamnoM mpolecca pa3padoTku TpeboBaHUN sBIsETCS (HOPMUPOBAHME
(ompenenenue) U aHaIU3 TPEOOBAHUIA.

AHanuz
OCYLECTBMMOCTH
DopMupoBaHue
¥ aHanus
TpebosaHui
\ 4 Cneundurumpoeanue
Ortyer 06 TpeGoBaHHit

OCYLEeCTBUMOCTH
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h 4
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Pucynok 1.1 - Ipouecc pa3pabotku TpeGoBaHUM

O06o0uenHas Mozenb mporecca (popMUpOBaHUS U aHAIW3a TpeOOBaHMU IMOKa3aHa Ha
pucynke 1.2. Kaxngas opraHuzanus HCHOJIB3YyeT COOCTBEHHBIM BapHaHT 3TOM MOJENH,
3aBUCSIIMNA OT “MeCTHBIX (DakTOpoB”: ombITa pabOThl KOJUIEKTHBA pa3pabOTUMKOB, THIIA
pa3pabaTbiBaeMON CUCTEMBI, UCIIOIb3YEMbIX CTAHAAPTOB U T.1.
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Pucynok 1.2 - [Ipouecc hopmupoBanws u aHam3a TpeOOBaHUN

[Ipouecc popmupoBanus u aHanu3a TpeOOBAHUI MPOXOAUT YEPE3 PsIZL ATAIOB.

1. Ananu3 npeameTHON 06acTu. AHATUTUKU JODKHBI U3YyYUTh NPEAMETHYIO 00J1acTh,
rze OyJeT SKCILTyaTUpPOBAThCs CUCTEMA.

2. COoop TpeboBaHMil. DTO MpoIiecc B3aUMOJACHCTBHS C TUIIaMH, (POPMUPYIOIIUMHU
TpeboBanus. Bo BpeMs 3TOr0 mporiecca mpoaoInKaeTes: aHaIu3 MpeAMETHON 00JIacTH.

3. Knaccudukamnus tpedboBanuii. Ha a3Tom 3tane 6echopmenHblii Habop TpedoBaHUM
npeoOpa3yeTcs B JOTHYECKU CBSI3aHHBIE TPYIIIBI TPEOOBAHUH.

4. Paspemienne mnpotuBopeunii. be3 comHeHus, TpeOOBaHMS MHOIOYMCIEHHBIX JIHII,
3aHATHIX B Mpolecce GopMupoBaHus TpeOoBaHMM, OyqyT mpoTuBOpeuuBbIMH. Ha 3TOM sTame
OTIPEACIIAIOTCA U PA3PELIAIOTCS MIPOTUBOPEUHSI Pa3IMUYHOIO POAa.

5. Haznauenmne nmpuopuretoB. B mobom Habope TpeOoBaHMI OJHN W3 HUX OymyT Ooliee
BaXHbI, yeM Jpyrue. Ha 3Tom sTame coBMecTHO ¢ nuuamu, (HOpMUPYIOIIMMHU TpeOOBaHMS,
oTpeseNsitoTCsa Haubosee BaKHbIe TpeOOBaHUS.

6. IIpoBepka TpeboBanmii. Ha aToM »Tame onpenensercs X MOJIHOTA,
MI0CJIeI0BATENbHOCTh U HEIPOTUBOPEUNBOCTb.

ITponiecc popmupoBaHus U aHaIM3a TPEOOBAHUHN IUKINYECKHUH, ¢ 00paTHON CBA3BIO OT
OJIHOTO 3Tamna K apyromy. Llukin HaunHaeTcs ¢ aHaiaM3a MpeIMETHOH 00JacTH M 3aKaHYMBAETCS
npoBepkoil TpeboBanmii. [loHnmanue TpeOOBaHMIT TPEAMETHOW O0JACTH YBEIMYMBACTCS B
Ka)KJIOM LIUKJIE Tiporiecca (opMHpOBaHUS TPEOOBAHUM.

PaccMoTpuM TpH OCHOBHBIX MOAX0/a K (POPMHUPOBAHUIO TPEOOBAHUIA: METO,
OCHOBAHHBI HAa MHOKECTBE OTIOPHBIX TOYEK 3PEHUS, CIIEHAPUH U 3THOTPpaQUIECKHA METO/.

OnopHble TOYKH 3pEHUA

[Toaxoxa ¢ MCIONIB30BaHUEM PA3IMYHBIX OMOPHBIX TOYEK 3peHus K pazpaboTke TpeOoBa-
HUM NPU3HAET pa3IuyHble (OTMIOPHBIE) TOUKHU 3pEHUsl Ha MPOOJIEMy U MCIIONb3YET UX B KaUeCTBE
OCHOBBI TOCTPOEHHUSI M OpraHu3allMM Kak Iporecca (pOpMHpPOBAaHUs TpeOOBaHWH, Tak U He-
MTOCPEACTBEHHO CaMHUX TPeOOBaHUI.

Pa3nuuHble METOABI PETIATAOT Pa3Hble TPAKTOBKHU BbIpa)KeHUS '"TOouka 3peHus’. Touku
3peHusi MOKHO TPAKTOBATh CIEAYIOLUIIM 00pa3oM.

1. Kak ucTouHMK HH(OpPMAIMM O CHUCTEMHBIX JaHHBIX. B 3TOM ciyuae Ha OCHOBe
OTIOPHBIX TOYEK 3PEHUS CTPOUTCS MOJENb CO3JaHMsI U UCIOJIb30BaHMUS IAaHHBIX B cucreMme. B
nporuecce GopMupoBaHus TpeOOBaHUI OTOMPAIOTCS BCE TaKWe TOYKU 3peHus ( U Ha UX OCHOBE
OTIpe/IeTISAIOTCS JaHHbIE), KOTOpble OYyAYyT CO3/1aHbl MM UCIOJIB30BaHbl NPU pabOTe CUCTEMBI, a
TaKXke Coco0bl 00PabOTKU ATUX JTAHHBIX.

2. Kak ctpykrypa npencraBieHuil. B 3Tom ciiyyae TOUKH 3peHUs] pacCMaTpUBAIOTCS Kak
oco0ast yacTb Mojenu cucrembl. Hampumep, Ha OCHOBE pa3IMUYHBIX TOYEK 3PEHUS MOTYT
pa3pabareIBaThCsl MOJACIHN ""CYIIHOCTh-CBS3b'", MOZICTM KOHEYHOTO aBTOMATa  T.1.



3. Kak momyuaTenu CHUCTEMHBIX CEpBHCOB. B 3TOM ciydae TOUYKM 3pEHHS SIBIISIOTCS
BHEIIHUMHU (OTHOCHUTEJIBHO CHUCTEMBbI) IOJIYy4aTesIIMU CHCTEMHBIX CEpBUCOB. TOUKHM 3peHMs
IIOMOTAIOT OIPEENIUTh JaHHbIE, HEOOXOAUMBIE /IJIsl BHIIIOJIHEHUSI CUCTEMHBIX CEPBUCOB MIIM UX
yIIpaBICHUS.

Haubonee 3¢)hekTHBHBIM OJXO0A0M K aHAINU3Y TAKUX CUCTEM SBIISETCS UCIOIb30BAHNE

BHEIIHUX ONOPHBIX TO4YeK 3peHus. Ha ocHoBe 3Toro moaxona paspaboran metoq VORD
(Viewpoint-Oriented Requirements Definition — onpeznencaue TpeboBaHwmit Ha

OCHOBE TOYEK 3peHHs) /uid (GOPMHUPOBAHUSA U aHANM3a TpeOoBaHUI. OCHOBHBIE ATAIBI METO/A
VORD noxka3anbl Ha pucyHke 1.3.

1. MWnpentudukanuss TOYEK 3peHHs, TMONYYAIOUIMX CHUCTEMHBIE CEPBHUCH, U
UICHTU(UKAIUS CEPBUCOB, COOTBETCTBYIOIIUX KaXKOM TOUKE 3PEHUSL.

2. CTpyKTYypHUpOBaHUE TOYEK 3PEHHS] — CO3[aHHE HEpapXUH CTPYHNIUPOBAHHBIX TOYEK
3pernst. OOIIECUCTEMHBIE CEPBUCHI MPEIOCTABISIIOTCS 0oJiee BBICOKMM YPOBHSM HEPApXUH H
HACJIETYIOTCS] TOUKaMU 3PEHUSI HU3ILIETO YPOBHSI.

3. IOKyMEHTHUPOBAHHE OTIOPHBIX TOYEK 3PEHHS, KOTOPOE 3aKII0YACTCS B TOYHOM
ONMCAaHUU UACHTU(ULIMPOBAHHBIX TOUEK 3PEHUS U CEPBUCOB.

4. OToOpakeHHe CUCTEMbI TOUYEK 3pEHHUS, KOTOPasl MOKA3bIBAET CUCTEMHBIE OOBEKTHI, OII-
pelneneHHbIe Ha OCHOBE HH(OPMAINH, 3aKIIFOYEHHON B OMTOPHBIX TOUKAX 3PCHHS.
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Pucynok 1.3 - Meton VORD

[Ipumep. Paccmotpum ncrnonb3oBanue meroga VORD Ha mepBhIX Tpex mIarax aHajainza
TpeOOBaHUM JJI CUCTEMBI CUCTEMBI MOJIEP’KKH 3aKa3a M y4eTa ToBapoB B OakaseiiHoi naBke. B
OakayeiHOM JTaBKe JJIsl KaXJA0ro ToBapa (PUKCUPYETCS MECTO XpaHeHHUs (ompenesieHHas MOoJIKa),
KOJIMYECTBO TOBapa M €ro mocraBmuk. CUcTeMa MOJACPKKH 3aKa3a W ydyeTa TOBApOB JIOJDKHA
o0OecnieunBath J00aBieHHE HMHPOPMAMM O HOBOM TOBape, H3MEHEHHE WU YAalleHue
nHpopManud 00 uMEroIeMcsl ToBape, XpaHeHue (JoOaBlieHHWe, W3MEHEHHWE U YIAJICHHE)
nH(pOpMaUi O TIOCTABIIMKAX, BKJIOUaIONIed B ceOs Ha3BaHue (QUPMBI, €€ ajpec U TeledoH.
[Tpu moMoum cucTeMbl COCTaBIISIOTCA 3aKa3bl MocTaBUIMKaM. KaxkIp1il 3aKa3 MOKET COAEPKATh
HECKOJIBKO TMO3UIINH, B KQKIO0W MO3UIINH YKa3bIBAIOTCS HAUMEHOBAHHUE TOBAPA U €TI0 KOJUYECTBO
B 3aka3e. Cucrtema no TpeOOBaHUIO MOJIb30BATENs (JOPMUPYET U BHIJAET HA TIEYATh CICTYIONTYIO
CIIPaBOYHYIO HH(POPMAIIHIO:

- CIIUCOK BCEX TOBapOB;

- CIICOK TOBapOB, UMEIOIINXCS B HAIUYHH;

- CIICOK TOBapOB, KOJIMYECTBO KOTOPBIX HEOOXOIMMO TIOTIOHUTE;

- CTIHCOK TOBApOB, MOCTABIISIEMBIX JJAHHBIM MTOCTABIIUKOM.

[TepBpiM maroM B (OpMHUpPOBAHWUU TPEOOBAHUH SIBIACTCS HJICHTHU(MUKAINS OIOPHBIX
Touek 3peHus. Bo Bcex meTonax (popmupoBaHus TpeOOBaHUN, OCHOBAHHBIX HA HCIIOJIb30BAHUU
TOUYEK 3pEeHUs, HaualdbHas HISHTUUKALUs sBIsSeTCS Haubolee TpyaHOU 3amaueil. OnuH U3
MOAXO0B K UACHTHU(HUKAIIMN TOYEK 3PEHUS] — METOJ "MO3TOBOM aTaku', KOT/Ia OMPESISIOTCS
MOTEHITMATBHBIE CHCTEMHBIE CEPBHCHl M OPTaHHW3allH, B3aMMOJICUCTBYIOIIME C CHCTEMOM.
Opranusyercst BcTpeda JIHI[, Y4YacCTBYIOIIMX B (QOPMUPOBAHUU TpPeOOBAHUN, KOTOPHIE
MpeajaraloT CBOM TOYKH 3PEHHS. DTH TOYKH 3PEHHUsS TMPEACTaBISIOTCS B BUIC IUATPaMMBI,
COCTOSAIIEH U3 Psiia KPYTrOBBIX 00acTei, 0TOOpa)KaromuX BO3MOXKHBIE TOUKH 3peHus (puc. 4).
Bo Bpems "Mo03roBoii atraku" He0OX0AMMO UACHTH(PHUIIMPOBATH MTOTEHITUATIBHBIC OTMIOPHBIC TOYKH
3peHusi, CHUCTEeMHBIC CEPBHCH, BXOJHBIC JlaHHBIC, He(DYHKIMOHAIBHBIE TpeOOBaHMS,
YIPABISIONTNE COOBITUS M HCKITFOUUTETHHBIC CUTYAIUH.



Crnenyromieit cramueir mpomecca (GopmupoBaHusi TpeOOBaHUM OyneT HACHTH(UKAIHS
OTIOPHBIX TOYEK 3peHus (Ha pucyHke 1.4 1Moka3aHbl B BUJE TEMHBIX KPYrOBBIX oOjacTeil) u
cepBUCOB (TIOKa3aHbl B BHUJIE 3aTCHEHHBIX oOsacteif). CepBUCHI JIOJKHBI COOTBETCTBOBATH
OTIOPHBIM TOYKaM 3peHus. Ho Moryr OBITh CEpBHUCBHI, KOTOpPHIE HE IIOCTaBJICHBI WM B
COOTBETCTBHE. JTO O3HAYAET, YTO HA HAYAJIHLHOM 3Tane "MO3rOBOM aTaku" HEKOTOPhIE OMOPHBIE
TOYKH 3PCHUS HE ObUIM WIACHTU(OUIIMPOBAHBI.
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Pucynok 1.4 - JIlnarpamma uaeHTU(GUKAIIMYA TOYEK 3pEHUS

1.1

IIOKa3aHO

pacnpezneneHue

CEPBHCOB

JUTSL

HEKOTOPBIX

UJIeHTU(DUIIMPOBAHHBIX Ha pHUCYHKE 1.4 Touek 3peHus. OOUH U TOT K€ CEPBUC MOXET OBITh
COOTHECEH C HECKOJbKMMH TOUKAMH 3PEHUSI.

Ta6J'II/II_[a 1.1- CepBI/ICH, COOTHCCCHHBIC C TOUKAMU 3PCHUSA

KJIMEeHT NMOKYNarTeJ | MOCTOAHH | TOBap NOCTABIIM | MPOAAaBel | AIMHUHHUCT
b bIil K parop
MOKyNaTeJI
b
IIpoBepka | 3anecenue | I[lomydenue | IIpuem 3anecenue | [Ipomaxka Hoctyn
HaJIU4Ms B CIIUCOK CKHJIKH TOBapa B 0a3y TOBapa 0aze
TOBapa KJIMEHTOB JTAHHBIX JTAHHBIX
ITokynka [Tonyuyenue | 3aneceHue [Ieuars IIposepka
TOBapa uHpopmarr | B 6a3y Yyeka CTaTUCTUKU
uu JTAHHBIX
[Tonyuenue Haznauenn Hoctym ITepeonpen
4yeka € LEHBI KaTaJory eJIeHUe
LICHBI
3aka3 IIepeonpen IIposepka | Odopmiien
TOBapa eJIeHUe HaJTU4Ms ue 3aKaza
LIEHbI TOBapa
3aHeceHue «ITokymaem Odopmnen | Iledats
MOKyHaTe BIi» UK ue 3aKaza 3aKasa
s U CYMMBI «HETOKYTIa MOKyHaTell
MOKYIIKHU B MBI 10
6a3y TOBap




JaHHBIX

Wndopmanus, u3BiIeueHHAas W3 TOYEK 3PEHMS, HCIOJIB3YeTCs i 3amoiHeHus (opm
11a0JIOHOB TOYEK 3pEHMS U OpraHU3alMd TOYEK 3PEHUS B HEPAPXMI0 HACJIENOBaHUA. ITO
MI03BOJISICT YBUJETh OOIIME TOYKU 3pEHHsI U HOBTOPHO HMCIIOJIb30BaTh MH(POPMALIUIO B UEPAPXHUU
HacyenoBaHusl. CepBHCHI, JaHHbIE U YIIPaBIIAONIAs HHPOPMALU HACIEIYIOTCA IOIMHOXKECTBOM
Touek 3peHus. Ha pucynke 1.5 moka3zaHa yacTb HepapXMM TOYEK 3pEHUS ISl CUCTEMBI
HOJICP>KKH 3aKa3a U ydeTa TOBapOB.

Bce Toukm 3peHus

NOCTaBLYMK COTPYAHMKM KAMEHTbI ToBap
KOHCYABTaHT AAMUHKUCTPATO nokynateno MocroaHHbIN

nokynarens

Pucynok 1.5 - Mepapxus Touek 3peHus

IMocTanoBKka 3a7a4M K NPaKTH4YeCcKoii padore 1

1. U3yuuts npennaraeMblii TeOpeTUYECKUI MaTepHrall.

2. [TocTpouTh OMOPHBIE TOYKHU 3peHNUst Ha ocHOBaHMH MeToaa VORD st popmupoBanus
U aHanuza TpeboBaHuil. Pe3ynbTaToM JOMKHBI SIBUTHCS JIBE JUArpaMMBbl: Juarpamma
UICHTU(PUKAUN TOYEK 3pEHUS U JrarpaMMma nepapXxuu TOUeK 3peHHUs.

3. CocraBuTh HH(POPMAIMOHHYIO MOJETL OyIyIleld CHCTEMbI, BKIIOYAIONIYI0O B ceOs
ONMCAaHHWE OCHOBHBIX OOBEKTOB CHUCTEMBbI M B3aWMOJAEWUCTBUA Mexay HUMH. Ha ocHoBaHuu
MH(OPMALIMOHHON MOJIENH, JUarpaMmbl WACHTU(DUKAIIMN TOUYEK 3PEHUS, AUArPaMMbl HepapXuu
TOUEK 3peHUsl CHOPMHUPOBATH TPEOOBAHMSI I10JIB30BATENSI U CUCTEMHBIE TPEOOBAHMSL.

4. Ha ocHOBaHMU ONHMCAaHMsI CUCTEMbI, NH(POPMALIMOHHON MOJENH, MOJIb30BaTEIbCKUX U
CHUCTEMHBIX TpeOoBaHUM pa3paboraTh TexHudyeckoe 3amanue (T3) Ha mnpoeKkTHpOBaHUE
uHpopmannonHoil cuctemsl (IIpunoxkenne A). T3 NOMKHO coaep)kaTh OCHOBHBIE pasjedbl,
ormucannbie B [OCT 34.602-89.

5. OdopMHTH OTYET MO MTpaKTHUUECKOM padote. [IpeacTaBuTh OTUET JUISI 3AIUTHI.

BapuaHTbl HHAUBUAYAJIBbHBIX 3alaHUN
B cooTBeTcTBHM ¢ yKa3aHHOU MpeAMETHON 001aCcThIO U KJIACCOM pa3pabaThiBaeMOit

MH(OPMALIMOHHON CUCTEMBI pa3paboTaTh TEXHUYECKOE 3ajaHue Ha npoekTupoBanue MC.

Tabnmuma 1.2 — UnaguBuayanbHbIe 3a1aHUS

Ne | IIpeamerHas o0nacThb Kiacc IC
1 Cknan MRP

2 [1pon3BOICTBEHHOE NPEANIPUSITHE ERP

3 Toprosoe npeanpusTHe CRM

4 Toprosoe npeanpusitue SCM

9) ToproBoe npeanpusitTue B2C

6 [Topran B2B



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

7 CTpouTebHOE NPEANPUITUE NC yuera

8 Briciiee yue6HOE 3aBeieHNE NC ynpasienus

9 Nudpactpykrypa npeanpustis CIIITP

10 | AnnapaTtHas HHPPACTPYKTYpa NPEIIPHUSITHSI DKCIepTHAs CHCTEMA

Conep:xanue oT4yeTa

ITo BeImONTHEHHOI paboTe cocTaBisiercst oTyeT. OTYET BHINOIHSACTCS B 3JIEKTPOHHOM
Buje. [1o BeIMOJIHEHHOMY OTYETY MPOBOAMTCS 3aIIUTA MPAKTHUECKOW PabOTHI.

OTyer 1o MPaKTHYECKOH padoTe JOIKEH COCTOSTH U3 CIEIYIOMINX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIH JIHCT;

- BBOJHAS YacCTh;

- OCHOBHAsl 4acTh (OMUCaHue padOTHI): TEXHMUECKOE 3aJaHNe Ha POSKTHPOBAHHE
MH(POPMAIIMOHHOHN CUCTEMB,

- 3aKJIIOYEHUE (BBIBOJIbI).

BBopHas yacTh oTYeTa TOIHKHA BKIIFOYATh ITYHKTHI:

- YCIIOBHE 3a]1a4H;

- TIOPSIOK BBITIOJTHEHUSI.

- IPOrpaMMHO-aMNIMapaTHbIe CPEACTBA, UCIIOJIb3YEMbIE IPU BBIIIOJHEHUU paObOThI. 3aluTa

OTYeTa MO 3aKJII0YAETCS B MPEABSIBICHHH IPETIOIaBATENIO MOTYIEHHBIX
PE3yNbTaTOB B BUIE (aiiiaa U JIeMOHCTPAIMH TOTyYSHHBIX HAaBBIKOB IIPH OTBETAX HA BOIPOCHI
IperoaaBaTes.

KOHTpOJ’IbeIe BOIIPOCHI

. UTo Takoe »KU3HEHHBIM LUK POTPAMMHOI0 MPOAYyKTa?
. Haiite onpenenenne moienu xku3HenHoro nukina [10.
. [IpuBeaute sTansl pa3pabOTKH MPOrPaMMHOIO CPEJICTBA.
. Kakue stamer Brrowaer B cedst moaens XK1 TIC cormacao 'OCT 19.102-77?
. Uro BKIIIOYaeT B cedst 3Tan NpeIpoeKTHOrO UCCe10BaHus?
. [lepeuncnure GyHKIIMOHATBEHBIE TPEOOBAHUS K TPOrPAMMHOMY POAYKTY.
. [lepeuncnure sKcITyaTalilnOHHbIE TPEOOBAHUS K IPOTPAMMHOMY MTPOIYKTY.
. [lepeuncnure nmpasBuiia pa3pabOTKH TEXHUUECKOTO 33 JaHUSI.
. HazoBuTe OCHOBHBIE pa3ieibl TEXHUYECKOTO 3a/1aHHUS.
10. B kakux OTHOIICHUSX HAXOJSATCS 3aKa3UMK U Pa3pabOTUMK MPHU BEIPAOOTKE
TpeOOBaHMII K MPOrPaMMHOMY CPEACTBY?

O©ooO~NOoO ok WwWN B

IIpakTnueckas padora 2. TexHoJI0ruM ynpasJjieHUs ’KU3HEHHbIM
HHUKJIOM MH(POPMALMOHHBIX CHCTEM

Heas padorbl: IIpoaHanu3upoBaTh TEXHOJIOTHMHM YIPABIEHUS KU3HEHHBIM IUKJIOM
MH(OPMALIMOHHBIX CUCTEM.

OcHoBBI TEOpHUU

ATTecTaunus TpedOOBaHM

ATTecTanmsi  JIOJDKHA — TPOJEMOHCTPUPOBATh, UYTO TpeOOBaHUS  JEHCTBUTENHHO
OTIPEICTISIOT Ty CHCTEMY, KOTOPYIO XOUeT UMETh 3aka3uuk. [IpoBepka TpeOoBaHMII BaKHA, TaK
Kak omMOKH B crienudukaniy TpeOoBaHUI MOTYT MPUBECTU K MEepPEAesIKe CUCTEMBI U OOIbIIUM
3aTpaTaMm, eciu OyayT OOHapyKeHbl BO BpeMs Ipoliecca pa3paboTKHU CHUCTEMBI HIIM IOCIHE
BBEJICHUS €€ B dKCIUTyaTalio. CTOMMOCTh BHECEHHS B CUCTEMY M3MEHEHHH, HEOOXOAMMBIX ISt
ycTpaHeHHs OMMOOK B TpeOOBAaHUAX, HAMHOTO BBIIIE, YEeM HCIpPaBIEHUE OIIHOOK
MPOEKTUPOBAHMSI WU KoJAWpoBaHus. [IpuumHa B TOM, 4TO HM3MEHEHHE TPeOOBaHUI OOBIYHO
BIIeUeT 32 cO0O0# 3HAYMTENhbHBIC U3MEHEHHUS B CUCTEME, MOCIIe BHECEHUSI KOTOPBIX OHA JOJDKHA
MPOMTHU MOBTOPHOE TECTUPOBAHUE.




Bo Bpems nporecca aTTecTaliy JOIKHBI ObITh BBITOIHEHBI PA3JIMYHbIE TUIIBI IIPOBEPOK
TpeOOBaHUIA.

1. IlpoBepka mpaBwibHOCTH TpeOoBaHMM. Ilonb30BaTeslb MOXKET CUMTATh, YTO CUCTEMA
HeoO0XoAuMa JUls BBIIIOJHEHHUsS HEKOTOPBIX ONpeneieHHbIX (yHkuuil. OnHako aanbHeWIne
pasMBILUICHHUS] U aHAJIW3 MOTYT IIPUBECTH K HEOOXOIMMOCTH BBEJCHMS JOMOIHUTENIBHBIX WIH
HOBbIX (yHKUMHA. CHCTeMBbl NpeJHA3HAYEHbl JUISL PAa3HbIX IOJb30BATENEH C pPa3IMYHBIMU
MOTPEOHOCTAMH, W IOATOMY Ha0Op TpeOoBaHWW OymeT NPeACTaBIATh COOOW HEKOTOPBIMA
KOMIIPOMUCC MEXAY TpeOOBaHUSMHU 0JIb30BATENIEH CUCTEMBI.

2. IlpoBepka Ha HEMpPOTHBOPEUMBOCTh. Creundukanus TpeOOBaHUA HE IOJDKHA
COJlep’KaTh MPOTHBOPEYMUA. ITO O3HAYAET, YTO B TpPEeOOBAaHWSIX HE JODKHO OBITh
[IPOTUBOpEYAIUX APYr JIPYry OTrpaHMYCHMH WJINM Ppa3IM4YHBIX ONMCAHUN OJHOW M TOH XKe
CUCTEMHOH (pyHKLIUH.

3. IIpoBepka Ha nonHoTy. Crnenudukanys TpeGOBaHUH T10JIKHA COJEPKATh TPeOOBaHMS,
KOTOpBIE ONPEIEIISAIOT BCE CUCTEMHBIE (DYHKIIMU U OPaHUYEHMUSI, HAallaraéMble Ha CUCTEMY.

4. IIpoBepka Ha BBIIOJHUMOCTb. Ha OCHOBE 3HAHUS CYLIECTBYIOIIUX TEXHOJIOTUN
TpeOOBaHUS JIOJDKHBI OBITh IPOBEPEHbl Ha BO3MOXKHOCTb MX PEAJbHOIO BBIMOJIHEHUS. 3]1€Ch
TaKXe MMPOBEPSIFOTCS BO3MOXXHOCTH (prHAHCHPOBAaHUS U rpaduK pa3padOTKU CHCTEMBI.

CymiecTByeT psii METOAOB aTTeCTalluK TPeOOBAaHUM, KOTOPbIE MOKHO HUCIOIb30BATh
COBMECTHO WJIN KaXbli B OTJEIBHOCTH.

1. O630p TpeboBanwmii. TpeGoBaHMS CUCTEMHO aHATH3UPYIOTCS PELIEH3EHTAMHU.

2. IlporoTunupoBanue. Ha 3ToM 3Tarne npoTOTHII CUCTEMBI IEMOHCTPUPYETCSI KOHEUHBIM
II0JIB30BATENSAM U 3aKazuuKy. OHM MOTYT 3KCIIEpUMEHTHUPOBATH C 3TUM IPOTOTHUIIOM, YTOOBI
yOeIUThCS, YTO OH OTBEYAET UX HOTPEOHOCTSIM.

3. 'enepanust TecToBBIX cleHapueB. B mupaeane TpeGoBaHUS MOJIKHBI OBITH TAKMMHU,
YTOOBI MX peaIn3altio MOKHO ObLIO MPOTECTUPOBaTh. Eciau TecTsl 11 TpeboBaHUi pazpadaThl-
BalOTCS KaK 4acTh Ipollecca aTTeCTallH, TO YacTO ATO MO3BOJIAET OOHApYXHUTh MPOOJIEMbl B
cnenudukanuu. Ecny Takue TECThl CIOKHO WM HEBO3MOXKHO pa3paboTaTh, TO OOBIYHO 3TO
O3HayaeT, YTO TPeOOBaHUS TPYJHO BBITOJHUTH U IIOATOMY HEOOXOAUMO UX MEPECMOTPETh.

4.  ABTOMaTH3MpOBAHHBI  aHaNu3  HempoTHUBOopeuuBocTH. Ecimu  TpeboBaHus
MIPEJICTAaBICHbl B BHJIE CTPYKTYPHBIX WM (OPMAJIBHBIX CHCTEMHBIX MOJENIEH, MOXKHO
ucnosb3oBath UHCTpyMmMeHTanbHble CASE-cpeacTtBa uisi NpoOBEpKH HENPOTUBOPEYUBOCTH
Mozeneil. s aBTOMaTU3UpPOBaHHOM MPOBEPKU HEMPOTHBOPEUYUBOCTH HEOOXOIMMO MOCTPOUTH
0a3y JaHHBIX TpeOOBaHWUW W 3aTEM IMPOBEPHUTH BCe TpeOOBaHUS B JTOW 0a3e JaHHBIX.
AHanuszaTop TpeOOBaHUN TOTOBUT OTYET 000 BCEX OOHAPYKEHHBIX TPOTUBOPEUHSIX.

[Tonbp3oBaTenbCKUE U CUCTEMHbIE TPEOOBAHNUS

Ha ocHoBaHMU MOJTy4eHHBIX MOJETIEH CTPOSATCS MOJIb30BaTENbCKUE TPEOOBaHHUS, T.€. KaK
OBLIO CKa3aHO B Hayaje ONKUCAaHUE HA ECTECTBEHHOM $3bIKE (DYHKIIMH, BBIIIOJIHSAEMBIX CHCTEMOM,
Y OTpaHUYEHUH, HAK/IaJJbIBAEMbIX Ha HEE.

[Tonp3oBarenbckue TpeOOBaHMS JOJDKHBI ONKCHIBATH BHEITHEE MOBEJIEHHE CHUCTEMBI,
OCHOBHBIE ()YHKIIMH M CEPBUCHI MPEJOCTaBIsIEMbIE CUCTEMOM, €€ He() yHKIIMOHAIbHbIE CBOMCTBA.
Heo6x011M0 BBIIEIUTH OMOPHBIE TOYKH 3PEHUS U CTPYIIIHPOBATh TPEOOBAHUS B COOTBETCTBUU
¢ Humu. [lonb3oBarenbckue TpeOOBaHMS MOKHO OPOPMUTH KaK MPOCTHIM [IEPEUNCICHUEM, TaK U
WCIOJIb3YSl HOTAILMIO BAPUAHTOB HCIIOJIb30BAHNS.

Jlanee cocTaBiIsIOTCSA CUCTEMHBIE TpeboBaHusl. OHU BKJIIOYAIOT B ceOs:

1. TpebGoBanust k apXUTEKType cucTteMbl. Hanpumep, 4nciio u pa3MeleHne XpaHuiull u
CEpPBEPOB MPHUIIOKEHHIA.

2. TpeboBanmst K mapamerpaM o0OopymoBaHus. Hampumep, dYacToTa mpOIECCOpPOB
CEpBEPOB U KIMEHTOB, O0BbEM XpaHWIUII, pa3Mep ONEepaTUBHOM M BUAEO MaMATH, MPOIMYCKHAs
CIIOCOOHOCTH KaHayia v T.JI.

3. TpeboBanuss k mapameTpaMm cucTeMbl. Hampumep, Bpems OTKIMKa Ha JIEHCTBHE
MOJIb30BaTENsl, MAaKCHUMAJIbHBIM pa3Mmep mepefaBaeMoro Qaiina, MakcHUMajbHas CKOPOCTb
nepeaayy JaHHbIX, MAaKCUMAJIbHOE YUCIIO OHOBPEMEHHO paOOTAIOIIUX [OJIb30BATEICH U T.1.



4. TpeboBaHUS K MPOrpaMMHOMY UHTepeiicy.

5. TpeboBanus k cTpykType cucrembl. Hanpumep, MacuitabupyemocTs,
pacupenenéHHOCTb, MOAYJIbHOCTb, OTKPBITOCTD.

- MacmTabUpyeMOCTb — BO3MOXKHOCTb pAacIpOCTPaHEHHUS] CHUCTEMBl Ha OOJbIIOe
KOJMYECTBO MAIMH, HE MPUBOAsAIIAs K MoTepe paboTocrnocoOHOCTH U 3PGHEKTUBHOCTH, MpPU
3TOM CIIOCOOHOCTh CHCTEMBI HapalllMBaTh CBOIO MOIIHOCTH JOJDKHA OMNPEAETSATHCS TOJBKO
MOIIIHOCTBIO COOTBETCTBYIOIIETO allapaTHOro o0ecreyeHusl.

- pacnpeesIeHHOCTh - CUCTEMA JI0JbKHA MOAEPKUBATh PACIIPEACIEHHOE XPAHEHUE
JAHHBIX.

- MOJYJIBHOCTb - CUCTEMA JOJKHA COCTOSATh U3 OTAECIbHBIX MOAYJIEH, HHTETPUPOBAHHBIX
MEXTy COOOM.

- OTKPBITOCTD - HAJIMYKE OTKPBITHIX UHTEP(HEHCOB JIJIs1 BO3MOXKHOM TOpaOOTKU U
MHTErPaLUU C IPYTUMU CUCTEMAaMH.

6. TpeOoBaHMs IO B3aUMOJICHCTBUIO M MHTETPALMU C IPYTHMH cucTeMaMu. Hampumep,
UCIONIb30BaHUE 00mIeil 0a3pl JaHHBIX, BO3MOXKHOCTH IOJYYEHHUS JaHHBIX K3 0a3 JaHHBIX
OIPEACIIEHHBIX CUCTEM U T.[.

TexHuueckoe 3aJaHue

TexHuuyeckoe 3aJaHUE MPEACTaBISET COOON TOKYMEHT, B KOTOPOM c(hOopMyIHpOBaHbBI
OCHOBHBIE LI€JH pa3paboTKH, TpeOOBaHMS K MPOrPaMMHOMY HPOAYKTY, OMpPENETIeHbl CPOKU U
ATanbl pa3pabOTKH M PErIaMEHTUPOBAH MPOLECC MPUEMO-CAATOYHBIX HCTIBITaHUN. B pa3zpaboTke
TEXHUYECKOI'0 3aJaHus Y4YacTBYIOT KaK IPEACTABUTENM 3aKa3uukKa, TaK M MPEACTaBUTEIN
UCIONHUTENA. B OCHOBE 3TOro JOKyMEHTa JIeKaT MCXOJHble TpeOOBaHMS 3aKa3uuKa, aHallu3
MEePEAOBBIX JOCTHXKCHUM TEXHUKU, pEe3yJbTaThl BBINOJHEHUS HAyYHO-UCCIEA0BATEIbCKUX
paboT, NpeANnpPOEKTHBIX UCCIEI0BAHUMN, HAYYHOTO IPOTHO3UPOBAHUS U T. II.

IMopsinok pa3padoTKu TEXHUYECKOI0 3a1aHUs

Pa3paboTka TeXxHHMUECKOTO 3aJjaHMs BBIIOJHSAETCS B CIEAYIOLIEH MOCIe0BaTEIbHOCTH.
[Ipesxne Bcero ycraHaBIMBAIOT HAOOp BBINOJNHSIEMbIX (QYHKIMHA, a TakXke IepedyeHb U
XapaKTePUCTUKU MCXOAHBIX [JAHHBIX. 3aTeM OIPENEISIOT IEPEeYeHb pPE3yIbTaToB, HX
XapaKTEPUCTUKU U CIIOCOOBI MTPEICTABICHHUS.

Jlanee yTouHSIOT cpeny GYyHKIMOHUPOBAHUS MIPOrPAMMHOIO 00ECTIeUeHHS: KOHKPETHYIO
KOMIUIEKTAIlMI0 U HapaMeTpbl TEXHUYECKUX CPEACTB, BEPCHIO MCIIOJIb3YyeMOIl OmepalnoHHON
CUCTEMBl M, BO3MOJKHO, BE€PCHMM M IapaMETpbl APYTrOro YCTAHOBJIEHHOIO IPOrPaMMHOIO
o0ecrniedeHus, ¢ KOTOPbIM MPEJCTOUT B3aUMOAEHCTBOBATh OyAYyIIEMY IPOrPaMMHOMY IIPOAYKTY.

B cnyuasx, xorma paspabaTbiBaeMoe IpOrpaMMHOE OOecrieueHHe COOMpaeT M XpaHWT
HEKOTOpPYI0O HMH(POpPMAIMI0 WM BKIIOYAETCS B YIOpPaBICHHE KaKUM-TMOO TEXHUYECKUM
IPOIIECCOM, HEOOXOJMMO TaKXKe YETKO PperJaMeHTHUpOBaTh JEHCTBHS MPOrpaMMbl B cliydyae
c00eB 000pyAOBaHUS U IHEPTOCHAOKECHHUSI.

1. OOuIue MOJIOKEHNA

1.1. Texuuueckoe 3agaHue opopMIISIOT B cOOTBETCTBUU co ctanaapTom 'OCT 19.201-
78, TOCT 34.602-89.

1.2. JInst BHECEHUSI U3BMEHEHUI U IOTIOJTHEHUM B TEXHHUYECKOE 3aJIHUE Ha MOCIIETYIOINX
CTaausIX pa3pabdOTKU MPOrpaMMBbl WM MIPOTPAMMHOI0O U3ENHs BBITYCKAIOT JOMOJHEHNE K HEMY.
CornacoBaHue M yTBEPXKACHHME AOINOJHEHUS K TEXHUUYECKOMY 3aJaHMIO MPOBOJSAT B TOM K€
MOpsAZIKE, KOTOPBIA YCTAaHOBJIEH JJII TEXHUUYECKOTO 3aJaHMsl.

1.3. TexHu4ueckoe 3a1aHue JOJKHO COAEPKAaTh CIAEAYIOIINE Pa3aeiibl:

1) oO1Ime cBeICHMS;

2) Ha3HAYEHHE U LEIHN CO3aHus (Pa3BUTHUS) CUCTEMBI;

3) xapakTepucTHKa 00bEKTOB aBTOMAaTHU3alINY;

4) TpeOboBaHMS K CUCTEME;

5) cocraB u coaep:kaHue padoT MO CO3JaHUIO CUCTEMBI;

6) NOpsAOK KOHTPOJIS U IPUEMKH CUCTEMBI;



7) TpeOOBaHMs K COCTaBY U COACPKAHMIO PaOOT MO MOATOTOBKE 00HEKTa AaBTOMATH3ALIUH
K BBOJIy CUCTEMBI B JICHCTBUE;

8) TpeboBaHus K JOKYMEHTHPOBAHHIO;

9) MCTOYHMKHU pa3pabOTKH.

B 3aBucuMocTH OT 0COOEHHOCTEH MPOrpamMMbl HITU IIPOTPAMMHOTO U3JIETUS IOITYCKAeTCs
YTOYHSTH COJIEp’KaHue pa3ziesioB, BBOAUTH HOBbIE pa3/ieiibl UIH OOBEAUHSTH OTACNbHbIC U3 HUX.
[Tpu HEOOXOIMMOCTH JIOITYCKAETCsl B TEXHUUECKOE 3a[aHNe BKIIOYATh MPHIIOKEHHS.

2. ConepxaHnue pa3/ieioB

2.1. B paznene «O0mue cBeeHus» yKa3bIBaIOT:

1) nonHOe HaMMEHOBaHHUE CUCTEMBI U €€ YCIOBHOE 0003HAUEHUE;

2) mudp Temsl wim mudp (HOMep) 10roBopa;

3) HaMMEHOBaHKE MPEANPUATUH (00BEAMHEHUH) pa3pabOTUNKa U 3aKa3UnKa
(TIOTB30BATEIIST) CUCTEMBI M IX PEKBU3UTHI,

4) nepeueHb JOKYMEHTOB, HA OCHOBAaHUU KOTOPBIX CO3/Ia€TCs CUCTEMa, KEM M KOTrJa
YTBEPKICHBI OTH IOKYMEHTHI;

5) nyiaHoOBBIE CPOKU Havasla 1 OKOHYaHUS paOOThI MO CO3JJaHUIO CHCTEMBI;

6) cBelleHHsI 00 UCTOYHUKAX U MOpsiiKe GUHAHCUPOBAHUS paboT;

7) nopsnok oopmIleHUSI U TPEIBABICHHS 3aKa3UUKY pe3yJabTaToB paboOT MO CO3[aHUI0
cHCTeMbl (€e 4YacTeil), MO H3TOTOBJICHUIO W HaJagKe OTACIBHBIX CPEICTB (TEXHHYECKHUX,
MPOrPaMMHBIX, HH(POPMAIIMOHHBIX) U MPOTPAMMHO-TEXHUYECKUX (IIPOrPaMMHO-METOAUYECKUX )
KOMILIEKCOB CUCTEMBI.

2.2. Paznen «Ha3HaueHue u ey co3ianus (pa3BUTHSI) CUCTEMbBI» COCTOUT U3
MOJIPA3/IeIIOB:

1) Ha3HAYEHHE CUCTEMBI;

2) uenu co3JaHus CUCTEMBI.

2.2.1. B moapaznene «Ha3HaueHuEe CHUCTEMBI» YKa3bIBAlOT BHUJ aBTOMATU3UPYyEeMOMH
NesTeNbHOCTH (YIpaBleHHE, MPOCKTHPOBAHUE H T. I1.) U MEPEYCHb OOBEKTOB aBTOMATH3AIMH
(0OBEKTOB), HA KOTOPBIX MIPEAIOIAraeTCs €€ NCIOIb30BaTh.

2.2.2. B noapaznene «llenu co3naHusi CUCTEMbI» MPUBOASIT HAUMEHOBAHUS U TpeOyembie
3HAUCHUS TEXHUYECKHUX, TEXHOJOTHUYECKUX, MPOU3BOJCTBCHHO-IKOHOMUYCCKUX WIH JIPYTUX
nmokaszarenieii 00BbeKTa aBTOMATH3AIMH, KOTOPHIC JOJDKHBI OBITH JOCTHTHYTHI B pe3yJbTare
co3nanus VC, 1 yka3pIBatOT KPUTEPUU OLIEHKU JOCTUKECHHUS LIeTIEH CO3/TaHUSI CHCTEMBI.

2.3. B paznene «XapakTepucTUKU 00BEKTa aBTOMATH3AIUNY TIPUBOJIAT:

1) kpaTKue cBeieHus 00 00bEeKTe aBTOMATU3AIMH WU CCHUIKU Ha JOKYMEHTHI,
coJieprKaIlre Takyro HH(HOpMAaIIUIO;

2) cBefieHus 00 YCIOBUAX IKCIUTyaTallMk 0ObEKTa aBTOMATHU3AINH U XapaKTePUCTHKAX
OKpY>KaroIen cpebl.

[Tpumeuanue: {ns CAIIP B pa3aene AOMOIHUTENHHO TPUBOISAT OCHOBHBIE TTApAMETPhI U
XapaKTePUCTHKU OOHEKTOB MPOCKTHPOBAHUSI.

2.4. Paznen «TpeboBaHUs K CHCTEME» COCTOUT U3 CICAYIONINX ITOIPA3/IEIIOB:

1) TpeGoBaHMS K CUCTEME B LIEJIOM;

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

3) TpeGoBaHMs K BUAaM 00ECIIEUCHHUS.

CoctaB TpebOoBaHMIl K cHCTeMe, BKJIIOYaeMbIX B JaHHbBIA pazmen T3 nHa WUC,
YCTQHABIMBAIOT B 3aBUCHMOCTH OT BHJA, HA3HAYCHUS, CIEIUPHUECKUX OCOOEHHOCTEH U
yCIOBUHM (YHKIIMOHUPOBAHUS KOHKPETHON CHUCTEMBI. B KakJoM mojapas/iene MpUBOJIAT CChUIKU
Ha neiictBytonue HT/I, ompenensromnue TpedboBaHUs K CHCTEMaM COOTBETCTBYIOIIETO BHU/IA.

2.3.1. B nonpazznene «TpeboBaHus K CHCTEME B IIEIOM» YKa3bIBAOT: -

TpeOOBaHMUs K CTPYKTYpe U (PYHKIIMOHUPOBAHHIO CHCTEMBI,

- TpeOOBaHUS K YHCIEHHOCTH U KBaJTU(UKALMU [IEPCOHAIA CUCTEMBI U PEXXUMY €T
paboTHI;

- OKa3aTeNy Ha3HAUYCHUS;



TpeOOBaHUS K HAICIKHOCTH;

TpeOoBaHUs O€30MACHOCTH;

TpeOOBaHUS K SPrOHOMHUKE M TEXHUYECKOH ICTETUKE;

TpeOOBaHUs K TpAaHCTIOPTaOeIbHOCTH 1151 TOABMKHBIX AC;

TpeOOBaHUS K IKCIUTyaTallH, TEXHUYECKOMY O0CITYKHUBAHUIO, PEMOHTY U XPaHEHUIO
KOMIIOHEHTOB CHCTEMBI;

- TpeOOBaHHUS K 3aIIUTe HHPOPMAIMN OT HECAHKIIMOHUPOBAHHOTO JI0OCTYIIA;

- TpeOOBaHHUS 110 COXPAaHHOCTU MH(GOPMALIUU TIPU aBaAPUSIX;

- TpeOOBaHHUS K 3allUTE OT BIMSHUS BHEIIHUX BO3JICHCTBUM;

- TpeOOBaHUSA K MTATEHTHON YHCTOTE;

- TpeOOBaHHUS 10 CTAHJAPTU3ALNU U YHUDUKALINH;

- IONIOJTHUTEJIbHBIE TPEOOBaHUSI.

2.3.1.1. B TpeGoBaHUAX K CTPYKTYPE ¥ (PYHKIIMOHUPOBAHUIO CHCTEMBI TTPUBOJIST:

1) mepedeHb MOJCUCTEM, UX Ha3HAUCHHE M OCHOBHBIC XapaKTEPUCTUKH, TPEOOBAHUS K
YHCITy YPOBHEH HMepapXuu U CTEIICHN [EHTPATU3AIH CUCTEMBL;

2) TpeboBaHUs K CITIOCO0aM M CPEICTBAM CBS3H I HHPOPMAIIMOHHOTO 0OMEHA MEXKTY
KOMIIOHEHTaMHU CHCTEMBI;

3) TpeboBaHMs K XapaKTEPUCTHKAM B3aMMOCBSI3€l CO3/1aBAEMOM CUCTEMBI CO CMEXHBIMHU
cucreMamu, TpeOOBaHHMS K €€ COBMECTHMOCTH, B TOM YHCJE yKa3aHHs O croco0ax oOMeHa
nHpopmalet (aBBTOMaTHYECKH, IEPECHUIKON JOKYMEHTOB, M0 TeJIeOoHY U T. 11.);

4) TpeboBaHus K peKUMaM (PYHKIIMOHUPOBAHUS CHCTEMBI;

5) TpeOoBaHUS 110 THATHOCTUPOBAHHIO CHCTEMBI;

6) mepcreKTHBBI Pa3BUTHS, MOJICPHU3ALIUN CUCTEMBI.

2.3.1.2. B TpeOoBaHusX K nokaszarensiM HazHaueHUus VC npuBoadT 3HaYCHUS
MapaMeTpoB, XapaKTePU3YIOIINE CTENIEHb COOTBETCTBHS CUCTEMbI €€ Ha3HAYCHHUIO.

Jlna UC ynpaBneHus: yka3pIBaroT:

- TOITYCTUMBIE TIPEIEITbl MOJICPHU3AINN U PA3BUTHS CHCTEMBI;

- BpPEMEHHBIEC XapaKTEPUCTUKH, TIPU KOTOPHIX COXPAHSETCS] HA3HAYCHNE CHCTEMBI.

2.3.2. B nonpaznene «TpeboBaHus K BHJIaM OOECIEUYECHHS» B 3aBUCHUMOCTH OT BHA
CHCTEMBI IPUBOJIAT TPEOOBAHUS K MaTeMaTHUECKOMY, HH(POPMAIMOHHOMY, JIMHBUCTUYECKOMY,
MPOTPaMMHOMY, TEXHHYECKOMY, METPOJOTHYECKOMY, OpPraHWU3alMOHHOMY, METOAMYECKOMY W
Jpyrue BUJaM 00eCreueHus! CHCTEMBI.

2.3.2.1. Jlns MmaTemMaTU4ecKoro ooecrnedeHusi CUCTEMbI IPUBOJIAT TPEOOBAaHUS K COCTaBY,
00J1acTH MpUMEHEHHS (OTpaHUYEHUS) U CIIOCO0aM, MCTOIB30BaHMUs B CHCTEME MaTeMaTHUYECKUX
METO/OB ¥ MOJIEJIeH, TUTIOBBIX aJITOPUTMOB U aJITOPUTMOB, MOAJISKAIINX pa3paboTKe.

2.3.2.2. ]1Ing uHGOpPMALIMOHHOTO 00ECTIeUeHUs] CUCTEMbI IPUBOJIAT TPEOOBAHUS:

1) k cocTaBy, CTPYKType U criocodaM OpraHU3anuy JaHHBIX B CHCTEME;

2) x “HHOPMALMOHHOMY OOMEHY MEX/1y KOMIIOHEHTAMHU CUCTEMBI;

3) x uHpOpMAIMOHHON COBMECTHMOCTH CO CMEKHBIMH CHCTEMaMH;

4) 1O WCMOJIb30BAHUIO OOIIECOIO3HBIX W 3apErHCTPHUPOBAHHBIX PECIYOTMKAHCKUX,
OTpacieBbIX KJIacCU(UKATOPOB, YHU(PUIMPOBAHHBIX JOKYMEHTOB M  KJIaccH(UKATOPOB,
JeUCTBYIOIUX Ha JJAaHHOM MPEANPUITUY;

5) M0 MPUMEHEHHUIO CUCTEM YIpaBJICHHs Oa3aMH TaHHBIX;

6) k cTpykType npouecca cbopa, 00pabOTKH, Iepejayn JaHHBIX B CHCTEME U
MIPEICTABICHUIO JJAHHBIX;

7) K 3aIUTe JaHHBIX OT pa3pyLICHUH PU aBapHX U COOSX B IICKTPOITUTAHUH CHCTEMBI,

8) K KOHTPOJII0, XPAaHEHHIO, OOHOBJICHHIO U BOCCTAHOBJICHHUIO TAHHBIX;

9) x npouexaype NpUAAHUS OPUINIECCKON CHIIBI TOKYMEHTaM, TPOAYLHPYEMbIM
texuuueckumu cpeactsamu C (B coorBerctBum ¢ I'OCT 6.10.4).

2.3.2.3. Jlna JWHTBUCTUYECKOTO OOECIIEUCHUS] CHUCTEMBl MPHUBOMAT TpeOOBaHUSA K
NPUMEHEHHIO B CHCTEME SI3bIKOB  IPOIPAaMMHPOBAHHS  BBICOKOTO  YPOBHS,  SI3BIKOB
B3aMMO/ICICTBUS MOJIb30BaTENEH U TEXHUUYECKUX CPEICTB CUCTEMBI, a TAaKXKe TPeOOBaHUS K



KOJUPOBAaHUIO M JIEKOAUPOBAHUIO JAHHBIX, K S3bIKaM BBOJA-BbIBOJA JAHHBIX, SI3bIKaM
MaHMITYJIMPOBAaHUs  JAHHBIMH, CpEICTBAM OIMCaHMA IHpeAMeTHOM oOnactu  (00beKTa
aBTOMATH3aIlMH1), K crioco0am OpraHu3aiuy AUajiora.

2.3.2.4. Jlna mporpaMMHOTO 0O€CIEUEHUsS CHUCTEMbl NPHBOMAAT IEPEYCHb MOKYITHBIX
MIPOTPaMMHBIX CPE/ICTB, a TAaKXkKe TPeOOBaHUS:

1) K HE3aBUCUMOCTH MPOrpaMMHBIX CPEACTB OT Uctonb3yeMbix CBT u onepanuonHoi
Cpelbl;

2) K KadecTBy MpPOTPaMMHBIX CPEICTB, a TaKXKe K CHOco0aM ero obecredeHus u
KOHTpOJIS;

3) 110 HEOOXOAMMOCTH COTTIACOBAaHHSI BHOBb Pa3padaThIBAEMbIX IPOIPAMMHBIX CPEJICTB C
(OHIOM AITOPUTMOB H ITPOTPAMM.

2.3.2.5. JInst TEXHUYECKOTO 00eCIIeYeHUs] CUCTEMBI IIPUBOJIAT TPEOOBAHMS:

1) K BHIAM TEXHHYECKHX CPEICTB, B TOM YHCJIC K BHJAM KOMIUIEKCOB TEXHUYECKHX
CPEACTB, NPOTrPAMMHO-TEXHHYECKHUX KOMIUIEKCOB M JAPYTMX KOMIUICKTYIOUIMX H3ACIH,
JOMYCTUMBIX K HCIIOJIb30BAaHHUIO B CUCTEME;

2) K (yHKIMOHAIBbHBIM, KOHCTPYKTHBHBIM M KCILTyaTallMOHHBIM XapaKTePUCTHKAM
CPEICTB TEXHUYECKOTO 00ECTIEYEHUS] CUCTEMBI.

2.3.2.6. Jlna opraHu3aliOHHOro oOecledyeHus MPUBOJIAT TpeOOBaHUS K CTPYKType H
GyHKIMSAM — TOApA3leNeHui, ydJacTBYIOIIMX B  (YHKIMOHMPOBAHWUM  CHCTEMBI  HIIU
00€CTIeYNBAIOIINX YKCILUTYaTaIHIO; ®

2.3.2.7. HOna wmerogmueckoro obecrneyenuss MC mnpuBoast TpeboBaHUS K COCTaBYy
HOPMAaTUBHO-TEXHUYECKON JOKYMEHTAllMM CHCTEMbl (II€peuYeHb MPUMEHSIEMBIX ITIpU €€
(YHKLIIMOHMPOBAHUM CTAHIAPTOB, HOPMATHBOB, METOJIUK U T. I1.).

2.4. Paznen «CocrtaB u copepkaHue padOT MO CO3/IaHUI0 (Pa3BUTHIO) CUCTEMBD) JIOJDKEH
coJiepKaTh MEPEUCHb CTAIUM M ATANOB padboOT MO co3AaHuio cucteMbl B coorBeTcTBUU ¢ [OCT
24.601, cpoku HMX BBINOJIHEHUS, NE€PEUYEHb OpPraHM3allUi - HCHOJHUTENEeH paboT, CChUIKM Ha
JIOKYMEHTBI, TIOJITBEPKJAIOLINE COTJIaCHe 3TUX OpraHU3alil Ha y4yacTHE B CO3JaHUM CHCTEMBI,
WM 3aIHUCh, OIPEEIISIONIYI0 OTBETCTBEHHOT'O (3aKa3urK WU pa3padOTUHK) 3a IPOBEACHHUE ITHX
pabor.

2.5. B pa3gene «TpeboBaHus K COCTaBy U COZIEPKAHUIO pabOT MO MOATOTOBKE 0OBEKTa
aBTOMATH3allMM K BBOJY CHCTEMbI B JIEHCTBHE)» HEOOXOAMMO IMPHUBECTH NEPEYEHb OCHOBHBIX
MEpPOIPUATHI U HMX MCIOIHUTEIEH, KOTOpBIE CIIEAYeT BBIOJHUTH MPU MOJATOTOBKE OOBEKTa
aBToMaru3anuu kK BBony MC B nelicteue.

2.6. B coctaB T3 Ha npoextupoBanue MC npu Hanuuum yTBEpKIEHHBIX METOIUK
BKJIIOYAIOT MIPUIIOKEHHUS, COJEPIKaIINE:

1) pacuet oxuaaeMoit 3pPEeKTHBHOCTH CUCTEMBI;

2) OLICHKY HayYHO-TEXHUYECKOTO YPOBHSI CUCTEMBI.

[TpunosxeHns BkitoyaroT B coctaB T3 Ha npoexktuposanue MC 1o coriacoBaHuo MEXTy
pa3pabOTYMKOM U 3aKa3YUKOM CHCTEMBI.

ITocTanoBKa 3a1a4M K NPaKTHYeCKOil padore 2

1. U3yuuts nmpennaraeMblii TeOpeTUYECKUI MaTepHall.

2. [TocTpouTh OMOPHBIE TOYKHU 3peHNUs Ha ocHOBaHMH MeToga VORD st popmupoBanus
u a”anuza TpeboBaHuM. Pe3yabTaToOM JOKHBI SIBUTHCS JIBE JUArpaMMBbl: Juarpamma
UICHTUPUKAIUN TOUYEK 3pEHUS U JrarpaMma nepapxuu TOUEK 3peHHUs.

3. CoctaBuTh WH(GOPMAIMOHHYIO MOJENb Oynymieil CHUCTEMBI, BKJIIOYAIOIIYI0 B ce0st
ONMCaHHWE OCHOBHBIX OOBEKTOB CHUCTEMBbl M B3aUMOAECHUCTBUS MexJIy HuUMU. Ha ocHoBaHuu
MH(POPMAIIMOHHON MOJIeNH, AUarpaMMbl UJICHTU(UKAIMN TOYEK 3peHHs], AUarpaMMbl HepapXuu
TOYEK 3peHusi CPOPMHUPOBATH TPEOOBAHUS MOJIB30BATENS U CUCTEMHBIE TPeOOBaHMUS.

4. Ha OCHOBaHMU OIMCAHMS CUCTEMBI, HH(POPMALIMOHHONW MOJEINH, IOJIb30BAaTENLCKUX U
CHUCTEMHBIX TpeOoBaHUH pa3paboTaTh TexHUYEecKoe 3a1anue (T3) Ha MPOEKTUPOBAHNE



nHpopmannonHoit cuctemsl (IIpunoxenue A). T3 1omKHO coep)kaTh OCHOBHBIE Pa3Ieibl,

omucanusie B ['OCT 34.602-89.

5. Oopmuts oTdeT Mo MpakTUUecKor padoTte. [IpencTaBUTh OTUYET JJIS 3AIIUTHI.

BapuaHThl HHAUBHAYAJIBHBIX 32 IaHUH

B cootBercTBUU ¢ yKa3zaHHOM MPEeIMETHOM 00JIaCThIO U KJIaccoM pa3pabaTbiBaeMoii
MH(POPMAIIMOHHOM CUCTEMBI pa3padoTaTh TEXHUYECKOE 3a/1aHue Ha npoekTupoBanue MC.

Tabnuna 1.2 — lnnuBuyanbHble 3aJaHUS

Ne IIpeameTHas o6iacThb Knacc 1IC

1 Ckian MRP

2 ITpon3BOCTBEHHOE IPEANIPUATHE ERP

3 Toprosoe npeanpusitue CRM

4 ToproBoe npeanpusiTue SCM

5 ToproBoe npeanpusiTue B2C

6 [Topran B2B

7 CTpouTenabHOE NPEIIPUSITHE NC yuera

8 Briciiee yuebHOe 3aBeieHUE NC ynpasnenus
9 WudpactpykTypa npeanpustus CIIIIP

10 | AnnapaTtHas HHPPACTPYKTYPa NPEAIPUSITHSI DKcHepTHas CUCTEMA

Conep:xkanue oTyera

ITo BbImoONIHEHHOM paboTe cocTaBigeTcs 0oTueT. OTUYET BBIITOJIHAETCS B AJIEKTPOHHOM
Buje. I1o BeIMosIHEHHOMY OTYETY MPOBOAUTCS 3alUTa PAKTHUECKOH paboThI.
Otuer no npakTuyeckon paboTe JOJIKEH COCTOATDH U3 CIEAYIOIIUX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIH JIKCT;
- BBOJ[HAs 4acTb;

- OCHOBHAs 4acTh (OMHUCaHUe padOThl): TEXHHYECKOE 3aJaHIE Ha MPOSKTUPOBAHNE

MH(OPMALIMOHHON CUCTEMBI;
- 3aKIII0YEHHE (BBIBOJIBI).

BBojHas yacTh oTdyeTa J0JDKHA BKIIOYATh ITYHKTBI:

- YCJIOBHUEC 3a/1a4u;
- HOPAOO0K BBIITOJITHCHHA.

- IpOorpaMMHO-aImnapaTHbeIC CPEACTBA, UCITOJIB3YCMBIC ITPH BBIITIOJIHCHHUN pa6OTBI. 3ammTa
OTUYCTA I10 3aKJI0YACTC B IIPEABABICHNUU ITPETIOAABATCIIIO ITOJTYYCHHBIX
PE3YyJIbTAaTOB B BUJC (bafma " JCMOHCTpAllUU NMOJYYCHHBIX HABBIKOB IIPHU OTBECTAX HA BOIIPOCHI

npenoaaBaTeis.

KoHTpoJibHBIE BONIPOCHI

. UTO Takoe )KU3HEHHBIM UK IPOTPAMMHOI0 MTPOIyKTa?
. Jaiite onpenenenue monaenu xkuznennoro nukna [10.
. [IpuBenute sTamsl pa3paboOTKHA MPOTPAMMHOTO CPEICTBA.
. Kakwue sramns! Bkimtouaet B ce0s moaens JKII IIC cornacuo 'OCT 19.102-777?
. Uto BKIIOYAET B ceOsI 3TAI MPEANTPOSKTHOTO UCCIICIOBAHMUS?
. [lepeuncnure QyHKIIMOHAIBHBIC TPEOOBAHHS K TPOTPAMMHOMY MTPOIYKTY.
. [lepeuncnure sKCIUTyaTallMOHHBIE TPEOOBAHUS K POTPAMMHOMY TTPOYKTY.
. [lepeuncnure mpaBuiia pa3pabOTKU TEXHUYECKOTO 3aJaHusl.
. HazoBuTe OCHOBHBIE pa3/ieibl TEXHUYECKOTO 3a/1aHHUS.
10. B kakux OTHOIIEHUSAX HAXOSATCS 3aKa3UMK M pa3pabOTUHK MPU BHIPAOOTKE
TpeOOBaHUII K MPOTPAMMHOMY CPEACTBY?

O©CoOoO~NOoO Ul WN P
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IIpakTuyeckas padora 3. [loctaHoBKa 3a1a4i IPOEKTHPOBAHUSA
HH(OPMALMOHHON CHCTEMBI

Leab padoThl: U3ydeHue 3aa4u MIPOSKTUPOBAHUS HH)OPMALIMOHHOIN CUCTEMBI

[MpakTrueckas paboTa HampaBicHa HA 03HAKOMJICHUE C IPOLIECCOM OITUCAHUS
MH(QOPMAIIMOHHOW CHCTEMBI U TOJIyYEHNE HABBIKOB 110 UCIIOJIB30BAHUIO OCHOBHBIX METOJIOB
anasmza 1C.

TpeboBanus K pe3yabTaTaM BBHIIIOTHEHUS IPAKTUIECKON padoThI:

- HaJIMYUe ONKMCaHUs MH)OPMAIIMOHHON CHUCTEMBI;

- IPOBEJICHHUE aHAJIN3a OCYIIECTBUMOCTH BBIMIOJIHEHHUSI TIPOCKTA,

- HAJTMYHUE 3aKITI0UYCHHS O BO3MOXKHOCTH PEaIM3alliy IPOSKTa, COJCPIKAILETO
PEKOMEHIAINU OTHOCUTEIIBHO Pa3paboOTKK CHCTEMBI, 0a30BbIC MTPEITIOKEHUS 110 00BEMY
TpeOyeMoro Or0/KeTa, YuCIIy pa3padoTYMKOB, BPEMEHH U TPeOYyeMOMY MTPOrpaMMHOMY
o0ecreveHuto.

OcHoBBI TEOPUH

[TpoGneMb! ympaBieHHs] TPOrpPaMMHBIMU MPOEKTAMH BIIEpPBBbIE MPOSIBIUIUCH B 60-X -
Hayane 70-x TOAOB, KOTJa MPOBAIMIUCH MHOTHE OOJbIIME MPOEKThl IO pa3paboTke
MPOrpaMMHBIX TMPOAYKTOB. bpimm 3aduxcupoBanbl 3aaepxkku B cosznanuu [10, oHo ObLI0
HEHAJIC)KHBIM, 3aTpaThl Ha pPa3pabOTKy B HECKOJIbKO pa3 MPEBOCXOIWIM IEepBOHAYATIbHBIC
OLICHKH, CO3JaHHblE IPOrPaMMHBIE CHUCTEMbl 4YacTO HMMEIM HU3KHUE  I[IOKa3aTeNH
MPOU3BOAUTENBHOCTU. [IpUYMHBI TOPOBAJOB KOPEHWIMCh B TE€X MOAXOAAaX, KOTOpPBIE
WCIOJIb30BAJINCh B YIIPaBICHUHU MpoekTamu. [IpumMensiemas MeToauka Obljla OCHOBAaHA Ha OMBITE
yIpaBICHUS TEXHHUYECKUMU TIPOEKTaMU M oOKazaiach Hed(p(deKTUBHON mpu paszpaboTke
MIPOrPaMMHOTO OOECTICUEHUSI.

Baxxno monHuMaTh pasHHIly Mexay mnpodeccuoHanbHoi paspabotkoit [10 wu
MOOUTENbCKUM  NporpamMmupoBaHueM. Heo0XoauMmMocTe — ympaBieHUst — NPOrPaMMHBIMU
MIPOEKTaMM BBITEKAeT M3 TOro (pakTa, yTo mporuecc co3fanus npodeccuonansnoro 110 Bceraa
ABIISIETCA CyOBEKTOM OO/DKETHOW MOJIMTUKU OpraHU3alMy, TJie OHO pa3paldaThIBaeTcs, U UMEeT
BpeMEHHbIEe orpaHndeHus. Pabora pykoBOAWTENSE TPOTPAMMHOTO MPOEKTa MO OOJIBIIOMY CUETY
3aKJIIOYAeTCs B TOM, YTOOBI TapaHTUPOBATh BBHIMOJHEHHE ATHX OIOJKETHBIX U BPEMEHHBIX
OrpaHUYEHUN ¢ yueToM OM3HEec-1eNel opraHu3alui OTHOCUTEIbHO pa3padaTeiBaemoro 110.

PykoBoauTenn  HpOEKTOB  MpH3BaHbl  CIUIAHMPOBATh  BCE  3Tambl  pa3pabOTKU
MPOrpaMMHOTO npojaykTa. OHHM TakXe JOJKHBI KOHTPOJIMPOBATh XOJ BBIIIOJIHEHUS PAadOT U
coOmoieHusl BceX TpeOyembIxX cTaHaapToB. [IOCTOSAHHBIN KOHTPOJIb 32 XOJIOM BBINOJHEHHUS
paboT HeoOXoAMM MJIsi TOro, yToOBl Mpolecc pa3pabOTKM HE BBIXOJMJ 32 BPEMEHHBIE H
OI0JKETHbIE OTpaHHWYeHHus. XOpollee YIpPaBICHHE HE TapaHTUPYET YCIEIIHOTO 3aBEepIICHUs
MIPOEKTa, HO MJI0XO0€ yNpaBJiIeHHE 00s13aTENIbHO MPUBEET K €0 MPOoBaly. DTO MOXKET BBIPA3UTHCS
B 3aJIep)KKe CpPOKOB crauu rorooro 110, B mpeBBIIEHHH CMETHOM CTOMMOCTH IPOEKTa U B
HecooTBeTcTBHM roToBoro 10 cnenndukanuu TpedboBaHui.

[Tponiecc paspabotku I1IO cymiecTBEHHO OTIMYaeTCsl OT MPOLECCOB pealnu3aluu
TEXHUYECKUX IIPOEKTOB, YTO IOPOXKAAECT OIPEACICHHBIE CIOKHOCTH B  YIPABICHUHU
MIPOTrpaMMHBIMU IPOEKTaMHU:

1. IlporpamMmHBIi TPOAYKT HeMaTepHaiieH. [IporpaMMHoe obecrieueHue HeMaTepUaibHo,
€ro HeNb3sl YBUIAETh WIH MOTPOraTh. PyKOBOINUTENH MPOrpaMMHOTO MPOEKTA HE BUJIUT IPOLIECC
"pocra" paspabareiBaemoro I10. OH MOXeT mojaraThCsi TOJNBKO Ha JOKYMEHTAIUIO, KOTopas
¢bukcupyer nporecc pa3padoTKH MPOrpaMMHOTO MPOAYKTa.

2. He cymectByeT crangapTHbIX nporeccoB pa3padbotku [10. Ha cerogusimnuii n1eHp He
CYIIECTBYET YETKOM 3aBUCUMOCTH MEXIy IporeccoM co3ganusa [1O m tumomM co3gaBaeMoro
MIPOrpaMMHOTO NpoAyKTa. Jlpyrue TeXHMYeCKHWe AUCHMUILIUHBI UMEIOT JUIUTEIbHYI0 HCTOPUIO,
nporecchl pa3pabOoTKM TEXHUYECKUX H3ACTHH MHOTOKPATHO ONpOOOBaHBl U TPOBEPEHBI.
ITporecchl co3nanHusi OOJBIIMHCTBA TEXHUYECKUX CHCTEM XOpOILIO HM3y4deHbl. M3yueHuem sxe
npoueccos cozaanus 110 cnennanucTsl 3aHUMAIOTCS TOJIBKO nocaenHee Bpems. [loatomy noka



HeNb3s TOYHO Ipe/icKa3aTh, Ha KaKOM dTare npoiecca pa3padotku [0 MOryT BOSHUKHYTh
pOOIEMBI, YTPOXKAIOIIUE BCEMY ITPOrPAMMHOMY IIPOCKTY.

3. bospmie mporpaMMHBIE MPOEKTHI - 3TO 4YacToO "OAHOpa3oBble" MPOEKTHI. bosbime
MIPOrpaMMHbIE IPOEKThI, KaK MPaBUIIO, 3HAYUTEIHHO OTIMYAIOTCS OT MPOEKTOB, PEAIN30BAHHBIX
panee. IlosTomMy, 4dYTOOBI YMEHBIINTH HEOINPEAEICHHOCT, B IUIAHUPOBAHMU TPOEKTA,
PYKOBOJUTENN MPOEKTOB JAOJDKHBI 00JIafaTh OYeHb OOJIBIIUM MpPaKTUYeCKUM ombIToM. Ho
MOCTOSIHHBIE TEXHOJIOTMYECKHE U3MEHEHUsI B KOMIBIOTEPHONW TEXHUKE W KOMMYHUKAIMOHHOM
o0opynoBaHuu 00ECHEHUBAIOT MPEAbLAYIINNA ONBIT. 3HAHUSI U HABBIKHM, HAKOIJICHHBIE OIBITOM,
MOTYT HE BOCTPeOOBAThCS B HOBOM IIPOEKTE.

[lepeuriciieHHbIE OTAUYMS MOTYT IPUBECTH K TOMY, YTO peajin3alusi MpOeKTa BBIUICT U3
BPEMEHHOI0 TpadyKa WM TPEBBICUT OFO/DKETHBIC ACCHUTHOBaHUS. lIporpaMMHBIC CHUCTEMBI
3a4acTyl0 OKa3bIBalOTCS HOBUHKAMM KakK B "HIEOJIOrMYEcKOM', TaK U B TEXHHMYECKOM ILIaHE.
[ToaTomy, mpenBuis BO3MOXKHBIE MPOOJIEMbl B peaqu3aliid MPOrPaMMHOTO MPOEKTa, CIEAyeT
BCerJa IMOMHUTb, YTO MHOTHMM W3 HHUX CBOWCTBEHHO BBIXOJUTh 3a PaMKHU BPEMEHHBIX H
OFO/PKETHBIX OTPAHUYCHHM.

IMocTanoBKa 3a1a4u K NPaKTHYeCKoii padoTe 3

1. M3yuuTs npennaraeMblii TEOpeTUYECKUI MaTepHUall.

2. CoctaBuTh OAPOOHOE OMMCaHNE MHPOPMATUOHHONW CHCTEMBI.

3. Ha ocHOBaHUM onMcaHusi CUCTEMbI IPOBECTH aHAIM3 MPOLIecca OpPraHU3aLuu
MIPOEKTUPOBAHUS HHPOPMALMOHHOM CUCTEMBL. B X0/1€ aHamM3a OTBETUTH Ha BOIPOCHIL:

- Uto npou3o0iiieT ¢ opraHu3anuei, eciiu cucreMa He Oy/IeT BBeJIeHa B OKCIUTyaTaluio?

- Kakue texyiue npobiaemsbl CyleCTBYIOT B OpraHU3alluy U Kak HOBasi CUCTEMa
IIOMOYKET UX PELIUTh?

- Kakum oOpazom cucrema Oyzner crnocoOcTBOBATH 1esiM Ou3zHeca?

- TpeOyet 11 pa3paboTKa CUCTEMBI TEXHOJIOTMH, KOTOPAas 10 3TOr0 HE UCII0JIb30BaJIach B
OopraHu3alnuu?

PesynbpTatom aHanmsa JOMKHO SBUTHCS 3aKJIFOUEHUE O BO3MOXKHOCTH peain3aliu
IIPOEKTA.

4. PacripeienuTh poiv B rpymnie (pyKOBOAUTEIb MPOEKTa-pa3padOTUNK, CHCTEMHBIN
aHATMTUK-Pa3padO0TUUK, TeCTEP-pa3padOTIHK).

5. 3anoaHUTH pa3esnsl MaHa:

- Beenenue

- Opranusanus BbIIOJIHEHUS IPOEKTa

- AHanu3 pucKoB

Paznensl mOMKHBI copepkaTh PEKOMEHJAIMM OTHOCUTENBHO pa3pabOTKU CHCTEMBI,
0a30Bble MpeAIOKEHHUs 0 00bEMY TpedyeMoro OrJKeTa, YHCIy pa3paboTUYMKOB, BPEMEHHU U
TpebyeMoMy MPOrpaMMHOMY O00ECIIEUEHHIO.

6. Obopmuts oTduet. [IpeCTaBUTh OTYET IS 3aLTUTHI.

BapuaHTbl HHAUBUAYAIBbHBIX 3aIaHUN

B cootBercTBUM € yKa3aHHOW MNpeAMETHON 00JacTbi0 M KJIAcCOM pa3pabaTbiBaeMoii
MH(POPMAIIMOHHON CHCTeMBbl pa3paboTaTh ONMHMCAaHHE HH()OPMAIMOHHOW CHUCTEMBI U IMPOBECTH
aHaJIN3 Mpoliecca OPraHru3aluy IPOEKTUPOBAHUS HHPOPMAILIMOHHONW CUCTEMBI.

Tabmuma 3.1 — UnauBuayanbHbIe 3a1aHUS

Ne | IIpeamerHas o0nacThb Kiacc IC
1 Ckiag MRP

2 [Tpon3BOCTBEHHOE IPEANIPUATHE ERP

3 Toprosoe npeanpusTue CRM

4 Toprosoe npeanpusitue SCM




5 Toprosoe npeanpusiTue B2C

6 [Topran B2B

7 CTpouTeIbHOE NPEeANPUITHE NC yuera

8 Briciiee yuebHoOe 3aBeieHre NC ynpaBnenus

9 HubpacTpyKTypa OpeanpusiTHs CIITIP

10 | AnmapaTtHas HHQpPACTPYKTypa OpeImpHUsITH DKcrepTHas CUCcTeMa

Conep:xkanue oTyera

[To BeImONIHEHHOH paboTe cocTaBisgeTcss 0T4eT. OTYET BHINOIHACTCS B SJIEKTPOHHOM
Buje. [1o BeIMOJIHEHHOMY OTYETY MPOBOAMTCS 3aIIUTA MPAKTHUECKON PabOTHI.

OTueT 1o mpakTHUECKO padoTe TOJKEH COCTOATh U3 CIEAYIOIMINX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHAS YaCTh: KPATKOE OMHMCAHUE [IEJIeH MPOSKTa U MPOCKTHBIX OTpaHNYCHHH
(OrOIKETHBIX, BPEMEHHBIX U T.J.), KOTOPbIE BAXKHBI JJIs1 YIIPABICHUS IPOCKTOM.

BBoanas yacTs oT4eTa 10JKHA BKIFOYAThH ITYHKTHI: YCIOBUE 33/1a4H; TIOPSI0K
BBITIOJTHEHUS; IPOTPaMMHO-aNapaTHbIe CPEICTBA, UCTIOIb3YeMbIe IIPU BBHIOTHEHUH PAOOTHI.

- OCHOBHAs 4yacTb (onucaHue padoThl): onucaHue UH(POPMALIMOHHONW CUCTEMBI; aHAIN3
Ipolecca OpraHu3aluy MPOeKTUPOBAHUS UH(DOPMALIMOHHON CUCTEMBI; POJIH.

OcHoBHasl 4acTh OTUETa BKIIOUYAET B cebsi: onucanue uHpopmanuonnoit cucremsl (I10) -
HAIMYHME 3aKITIOUEHHUS O BO3MOXKHOCTH PEAIM3ALUU IMPOEKTa, COAEPIKAIIEr0 PEeKOMEHIAINU
OTHOCHUTEIILHO Pa3pabOTKU CUCTEMBI, 0a30BBIC MPEUIOKCHHSI TI0 00BEMY TpeOyeMoro OrojpKeTa,
YHUCIy pa3padOTYMKOB, BPEMEHH M TpedyeMoMy MpPOTrpaMMHOMY OOECIICUEHHUIO; aHalu3
OCYIIECTBUMOCTH: YyKa3aTh BO3MOXXHBIE MPOOJIEMBI U MYTH HX PEIICHUS; POJIU YYACTHUKOB
rpymisl pazpadotku I10.

- 3aKIII0YEHHE (BBIBOJIBI);

- CIIMCOK HUCIOJIb30BAaHHOM JIUTEPATYPHI.

3ammTa OTYeTa 3aKIIOYaeTcss B INPEABABICHUM MPENOJABATEN0  IOJIYYEHHBIX
pe3yabpTaToB B BUAE (paiiima M JEeMOHCTpAIMH MOJYyYSHHBIX HABBIKOB MPHU OTBETAX Ha BOMPOCHI
IpernoiaBaTess.

KoHnTposbHbIe BONPOCHI

1. Mpemoxure, KTO OBl MOr y4YacTBOBaTh B (OPMUPOBAHWUU TPEOOBAHHN ISt
YHHUBEPCHTETCKOW CHUCTEMBI PETHCTpaluu CTyneHTOB. OOBICHHUTE, MOYEMY IOYTH HEM30EKHO,
910 TpeOOoBaHUs, CPOPMYIMPOBAHHBIE PA3HBIMHU JIULIAMH, OYAYT MPOTUBOPEUNBEI.

2. PazpabatpiBaercs cucrema 1O ans aBromaTu3anuu OMOIMOTEYHOTO Kartayiora. Jra
cucteMa OyneT cojaepaTh WH(OpPMAIMI0O OTHOCHUTEIHHO BCEX KHHUT B OMOIMOTEKE W OyneT
moyie3Ha OMOMMOTEYHOMY TMepcoHany, aboHeHTaM u uyuTaTenssM. Cuctema JODKHA HMETh
CpeAcTBa MPOCMOTpa Karajora, CpeICTBa CO3JAHHs 3alpOCOB W CPEICTBA, ITO3BOJISIONINE
MOJTb30BATEIISIM PE3EPBUPOBATH KHHUTH, HAXOSIIINECS B TAaHHBII MOMEHT Ha pykax. Onpenenure
OCHOBHBIE OTIOPHBIE TOYKH 3PEHUS, KOTOPbIE HEOOXOANMO y4YeCTh B CHENU(DUKAINU CUCTEMBI, H
MOKKUTE WX B3aMMOOTHOIICHHUS, HCIIOJIB3YSI TUArpaMMy HEPapXruu TOUEK 3PEHHS.

3. lns Tpex TOYeK 3peHus, ONpEIeNeHHbIX B CHCTeMe OMOIMOTEYHOro Karajora,
YKQ)KHATE CEPBUCHI M COOTBETCTBYIOIIHME JaHHBIC, KOTOPHIE OOECIICYMBAIOTCS 3TUMHU TOUYKAMHU
3peHHsI, U COOBITHSA, KOTOPBIE YIIPABIISAIOT STUMHU CEPBUCAMHU.

4. KTo nomkeH mpoBoaAuTh 0030p TpeboBanuii? Hapucyiite Moens mporiecca 0630pa
TpeOoBaHUI.

5. Bama komnaHusi UCHONb3yeT CTAaHAAPTHBIM MeToJ| aHanu3a TpeboBaHuil. B mpouecce
paboTHI BBl OOHAPYKWIIM, YTO STOT METOJ[ HE YYUTHIBAET COLMAIBHBIC (aKTOPHI, BAXKHBIC IS
CHCTEMBI, KOTOPYIO BBl aHanu3upyeTe. Bam pykoBOAMTENb Jal BaM SICHO IOHSTH, KaKOMY
METOJly aHajn3a Hy»KHO cienoBaTh. OOcynuTe, 4To BBl JOJDKHBI I€JaTh B TAKOW CUTYaIUH.




IIpakTuyeckas padora 4. TexHoJiorusi ynpabJieHUs] ©3MEHEHUAMU
B IPOEKTHPOBAHUU UH(POPMAIMOHHBIX CHCTEM

Heas paGoThbl: U3y4eHHE TEXHOJIOTUU YIPABICHHS H3MEHECHUSMH B NPOCKTHPOBAHUU
UH(POPMAIIMOHHBIX CHCTEM

[MpakTuyeckas paboTa HampaBjicHa Ha O3HAKOMIIGHHE C TPOIIECCOM OIMHCAHUS
MHQPOPMAIIMOHHON CUCTEMBI M TOJYYCHHE HABBIKOB IO HCIOJIH30BAHUIO OCHOBHBIX METOJIOB
ananuza UC.

TpebOoBaHwust K pe3ysIbTaTaM BBIIIOJHEHUS IPAKTUIESCKOM pabOThI:

- HaJIMYUE OMKMCaHUs HHOOPMAIIMOHHON CHCTEMBI;

- MPOBEJICHHE aHAJIN3a OCYIICCTBUMOCTH BBIITOJHCHHUS IIPOCKTA,

- HAIMYHE 3aKIIOYCHHS O BO3MOXKHOCTH pealid3alldd  IPOEKTa, COJEpPIKAIIero
PEKOMEHIAlMA OTHOCUTEIBHO pa3pabOTKU CHCTEMbI, 0a30BBIE MPEIJIOKEHUS IO O0BEMY
TpeOyeMoro OroKeTa, 4YHUCITy pa3pabOTYMKOB, BPEMEHH K TpeOyeMOMY MPOrpaMMHOMY
obecIeueHuro.

OcHoBBI TEOPHUH

IIpouecc ynpasjienusi pa3padoTKoii NpOrpaMMHOro odecrnevdeHust

HeBo3MOXHO omucaTh U CTaHIAPTU3UPOBATH BCE PaOOTHI, BHIMOIHIEMBIC B MIPOEKTE 110
coznanuio [10. Ot paboThl BechbMa CYIIECTBEHHO 3aBHCST OT OPTaHU3AINH, i€ BBIOIHICTCS
paspabotka IO, u oT Tuma cozzaBaeMoro mnporpaMMHoro mpoaykra. Ho Bcerma MoxHO
BBIJICJIUTH CIIEAYIOIINE:

- Hanncanue npennoxenuii no coznanuto [10.

- [ImanupoBanue u cocraBieHue rpaduka padot no co3panuto [10.

- OLileHuBaHKE CTOMMOCTH MPOEKTA.

- [TonOop mepconaina.

- KoHTposb 3a X0/10M BEITIOTHEHUS padoT.

- HanmcaHnne 0T4eTOB M NIPEACTABICHMIA.

[TepBast craaus MpOrpaMMHOIO MPOEKTa MOXKET COCTOSTh M3 HANMCAHMS MPEATIOKEHUN
10 peau3alu 3Toro mnpoekta. [IpennoxkeHus AOIKHBI CoepkKaTh OMMCAaHUE 11eIei TPOEKTOB U
crnoco0oB ux AocTwkeHus. OHM Takke OOBIYHO BKIIIOYAIOT B ceOs OLIEHKU (PMHAHCOBBIX M Bpe-
MEHHBIX 3aTpaT Ha BBINOJHEHUE NpoekTa. IIpm HEOoOXOIUMOCTH 3/1€Ch MOTYT MHPUBOJIUTHCS
00OCHOBaHHUS JJIs MepeJaud MPOeKTa Ha BBIOJHEHHE CTOPOHHEN OpraHM3aldy MU KOMaHJe
pa3pabOTYMKOB.

Hanmcanne mnpemnoxxeHnid — OYEHb OTBETCTBEHHas padoTa, Tak Kak JUIi MHOTHX
OpraHu3alii Bompoc O ToM, OyneT JM MNPOEKT BBINOJIHATHCA CaMOW OpraHM3alued WiH
pa3pabarbIBaTbcs IO KOHTPAaKTy CTOpPOHHEHW KOoMIaHMeH, sBisercs KpuTuueckuMm. He
CYIIECTBYET KaKMX-JIMOO PEKOMEHJAIMH 110 HAMMCAHUIO MPEJUIOKEHUIH, MHOTO€ 3/1eCh 3aBUCHUT
OT OIIBIT.

Ha »rame mumaHMpOBaHUSI MPOEKTA OMPEIEIISIOTCS MPOIECCH, ATANbl U MOJydeHHBIE Ha
KaXX/IOM U3 HUX Pe3yJIbTaThl, KOTOPhIEC JTOJKHBI IPUBECTH K BBITIOJTHEHUIO MTPOeKTa. Peamm3arnmst
3TOrO IUIaHA TPUBEIET K JOCTHXKEHHIO Lieied mpoekra. OmpeneneHue CTOMMOCTH MPOEKTa
HamnpsIMyl0 CBSI3aHO C €ro IUIAHUPOBAHHEM, IMOCKOJIBKY 3/I€Ch OLIEHUBAIOTCS PECYpChl, Tpe-
Oyrormecs: Tl BRITIOTHEHUS TUTaHA.

KoHTposab 3a X010M BBINOJIHEHUsI pabOT (MOHUTOPUHT MPOEKTa) — 3TO HEMPEPBIBHBIN
npoliecc, MpoI0HKAOLINICA B TEUSHHE BCEr0 CpOKa pealu3aluu Nnpoekra. PykoBoaurens 10i-
’KEH TOCTOSHHO OTCIIEKMBATh XOJ pea3aluy MPOEKTa M CpaBHUBATh (PaKTUYECKHe M Iia-
HOBBIE TIOKA3aTeIM BBINOJHEHUS pabOT C MX CTOMMOCTBIO. XOTS MHOTHE OpPraHU3allUH UMEIOT
MeXaHU3Mbl (POPMATILHOTO MOHUTOPUHIA Pa0OT, OMBITHBIM PYKOBOAUTENb MOXKET COCTaBHUTH SIC-
HYIO KapTUHY O CTaJIuU Pa3BUTHU MPOEKTA MPOCTO MyTeM HedopMalbHOTO OOLIEHHs C paspa-
OOTYHKAMU.

HedopmanbHblii MOHUTOPUHT YacTO MTOMOTAET OOHAPYKUTh MOTEHIHUATIBHBIE POOJIEMBI,
KOTOpBIE B IBHOM BHJIE€ MOTYT OOHApyKUThCs no3anee. Hampumep, exxeaHeBHOE 00CyKIeHNE



XOJIa BBITMOJIHEHUS] pab0T MOXET BBIABHTH OTJENbHBbIC HEJJOPAOOTKH B CO3/IaBAEMOM IIPOrPaMM-
HOM TMpOAyKTe. BMECTO OXKHMIaHMS OTYETOB, B KOTOPBIX OyneT oTpakeH (akT "mpoOykcoBku"
rpapuka paboT, MOXKHO OOCYAHUTh CO CHEIHMATMCTaMU HaMeyarouluecs NpPOrpaMMHUCTCKUE
poOJIeMbI ¥ HE IONYCTUTH CpbIBa Tpaduka padoT.

B TeueHnme peanuzauuum mnpoekTa OOBIYHO IPOMCXOTUT HECKOJIBKO (hOpMasbHBIX
KOHTPOJIbHBIX IIPOBEPOK X0Ja BbINOIHEHHUs padoT no co3fanuto 110. Takue npoBepKu OIKHBI
IaTh OOLIYI0 KapTHHY XOJa peajld3allud IMpOeKTa B IEJIOM U IOKa3aTh, HACKOJBKO YK€
paspaboranHas 4acTb [10 cOOTBETCTBYET 1I€IM IPOEKTA.

Bpems BbImoHEeHUS OOJIBIIMX MPOTPAMMHBIX TPOSKTOB MOXKET 3aHUMATh HECKOJIBKO JIET.
B Teuenue 3Toro BpeMeHU LeJIM U HaMEPEHHsI OpraHU3alliy, 3aKa3aBliell IPOrpaMMHBIN IPOEKT,
MOTYT CYIIECTBEHHO H3MEHHMTbCA. MOXKET OKa3aTbCs, YTO pPa3pabaThIBAEMbli IPOrpaMMHBIN
IPOAYKT CTall YK€ HEHYXHbIM MO0 HMcXoIHble TpeboBaHus K co3gaBaeMomy I1O mpocto
ycTapead M HMX HEoO0XOAMMO KapAMHalIbHO MEHATh. B Takoil cuTyanuum pyKOBOJACTBO
OpraHu3alKU-pa3paboTYNKa MOXKET NPUHAThH pelleHre O npeKkpauieHun pazpadorku 10 umm 00
U3MEHEHMH IpOeKTa B IIEJIOM C TeM, YTOObl y4yecTb M3MEHHUBLIMECS LEJIW W HaMEpeHUs
OpraHu3alK-3aKa34ynKa.

PykoBoauTenn npoekToB OOBIMHO 00s3aHbI CaMM MOAOUPATh UCIOJHUTENEH A CBOMX
IpOEeKTOB. B mnaeanpHOM ciydae npodeccuoHalIbHBI YpOBEHb HCIOJHUTENECH JOJKEH Co-
OTBETCTBOBaTh TOH paboTe, KOTOPYI OHM OyAyT BBINOJHATH B XOAE pealu3allMU IPOEKTa.
OnHako BO MHOTHX CIy4asX PYKOBOJUTEIM JOJDKHBI IOJaraTbcs Ha KOMaHIy pa3pabOTYMKOB,
KOTOpas Jajeka OT wujaeanbHo. Takas cuTyanuss MOXeT ObIThb BbI3BaHa CIEAYIOLUIMMHU
IPUYMHAMU:

1. Bro/pKeT npoeKTa He MM03BOJISET MIPHUBIICYb BEICOKOKBANU(DUIIMPOBaHHBIH NepcoHasn. B
TaKOM CJIy4ae 32 MEHBIIYIO TUIaTy IPUBJICKAIOTCS MEHEee KBATU(HUIIMPOBAHHBIC CTICIIUAIHCTHIL.

2. bbiBaloT cuTyanuu, Korja HEBO3MOXHO HAWTH CIELUAINCTOB HEOOXOIUMON
KBaJIM(pHUKAIIMM KaK B caMOW oOpraHu3aluu-pazpaboTyvke, Tak U BHe ee. Hampumep, B
OpraHu3aiuu "mydiue JoAu" MOTYT ObITh YK€ 3aHAThI B JPYTUX IMPOEKTaX.

3. Opranuzanus X04eT MOBBICUTh NMPO(ECCHOHATIbHBIA YPOBEHb CBOMX paOOTHUKOB. B
9TOM CJIy4Ya€ OHAa MOXKET IPHUBJIEYb K YYaCTHUIO B IPOEKTE HEOIBITHBIX WM HEAOCTATOYHO
KBaJIN(DULIMPOBAHHBIX PAaOOTHUKOB, YTOOBI OHU MPUOOPETN HEOOXOAUMBIH OMBIT U MOYYHINCH Y
0oJiee OIBITHBIX CIELUAINCTOB.

Taxkum 00pa3oM, MOUTH Bcerza noA0op CEeHUaTINCTOB AJIS BBIIOIHEHUS MPOEKTa UMEET
OIpeJie/IeHHbIe OTpaHHYEHMsI U HE sBJsieTCs CBOOOJHBIM. BMecTe ¢ TeM HE0OX0IUMO, UYTOOBI
XOTS Obl HECKOJIBKO WIEHOB TpPYHNbl pa3pabOTUYMKOB MMEIM KBATU(PHUKALMIO U OIIBIT,
JOCTAaTOYHBIE JUIsl pabOThI Ha/l JaHHBIM MTPOEKTOM. B MPOTUBHOM cilyuyae HEBO3MOKHO U30€XKaTh
ommn6ok B pazpabdotke I10.

PykoBoauTenp npoekTa 00bIYHO 00s513aH MOCHUIATh OTYETHI O XO/€ €ro BHINOJIHEHUS Kak
3aKa34yuKy, TaK M TOAPATHBIM OpraHU3alusM. OTO JOJDKHBI OBITh KpaTKHe JOKYMEHTHI,
OCHOBaHHbIE Ha MH(OpPMAIMH, U3BJIEKAEMOI U3 MOJAPOOHBIX' OTYETOB O MpoekTe. B aTux oTuerax
NOJKHA ObITh Ta WHGOpMaIus, KOTOpas IO3BOJIAET YETKO OLIEHWUTh CTENeHb T'OTOBHOCTHU
C03/1aBa€MOTI'0 IIPOrPaMMHOTO MPOIYKTA.

B pamxkax xypca «CrucreMHas HHXXEHEPHUS» BbIIEIEHBI CIEIYIOIINE PO B IPYIIIE MO
paspabotke I10:

- PykoBoaurens — oOliee pyKoBOJCTBO TPOEKTOM, HAlMCAaHUE JOKYMEHTAIUH, OOLIECHHE
¢ 3akazunkom I10;

- CHCTEeMHBII aHATUTHK — pa3paboTKa TpeOOBaHUM (COCTaBICHHE TEXHHUUECKOTO
3a/IaHusl, MPOEKTa MIPOTPAMMHOTO 00ECIIeUeHHs);

- Tectep — cocTaBieHHe IUIaHA TECTUPOBAHUS M arTectaiuu rotoBoro I10 (mpoxaykra),
COCTaBJICHHE CIIEHApHUsl TECTUPOBaHMs, 0a30BbIil MpUMeEp, NMPOBEIEHNE MEPONPUITHI 10 IUIaHY
TECTUPOBAHUS;

- Pazpabotunk — MoJieupoBaHie KOMIIOHEHT IPOrPaMMHOr0 00ecrieueHus,
KOJUPOBaHUE.



IInanupoBaHue nNpoexTa pa3padoTKH NPOrpaMMHOIO0 odecneYeHnst

O¢ddexkTuBHOE ynpaBieHHE NPOrPaMMHBIM IPOEKTOM HANpsSMYyH 3aBUCUT  OT
IIPaBUJIBHOTO IIJIAHUPOBAaHUS padoT, HEOOXOOUMBIX s €ro BblIOJHEHus. [lnaH momoraer
PYKOBOJUTENIO NMPEABUICTh IPOOJIEMbI, KOTOPblE MOI'YT BO3HHUKHYTh Ha KaKMX-JIMOO 3Tamax
coznanus I1O, u pa3zpaboraTh NPEBEHTUBHBIE MEPbI Ul UX NMPENYNPEKICHUS WIH PELICHHUS.
Ilnan, pa3paboTaHHBI Ha HayaJbHOM JTale IPOEKTa, pPAacCCMATPUBAECTCS BCEMHU €ro
YYaCTHMKaMH KaK PYKOBOJSALIMHA JIOKYMEHT, BBIIIOJHEHHE KOTOPOrO JOJDKHO IPUBECTH K
YCIIEHUIHOMY 3aBEpLICHUIO MPOEKTa. OTOT IMEpPBOHAYAIBHBIA IUIAaH JOJDKEH MaKCUMAaJIbHO
MOJIPOOHO ONMCHIBATh BCE 3TAIlbl PEAIN3ALUHU IPOEKTA.

[Tponiecc maaHWpOBaHUS HAUMHAETCS, UCXOJAS M3 ONUCAHMUS CHUCTEMbI, C OIpENeJICHUs
IIPOEKTHBIX OrPaHUYEHUI (BPEMEHHBIE OTIPAHUYEHHUs, BO3MOKHOCTH HAJIMYHOIO IIE€PCOHAINA,
OIOJKETHBIC OTPAHUYCHUS U T.J.). DTU OTPAHUYEHUS JOJDKHBI OINPENENATHCS NapajiesibHO ¢
OLICHUBAaHUEM IPOEKTHBIX MapaMeTPOB, TAKMX KaK CTPYKTypa U pa3Mep IMPOEKTa, a TaKxKe
pacripenienienueM (GyHKIUI cpellu UCIIOHUTENEH. 3aTeM onpeAesstoTCs 3Tanbl pa3paboTKH U TO,
KAaKUe pe3ysibTaThl JOKYMEHTAlUs, MPOTOTUIBI, MOJCUCTEMBl WJIM BEPCHUH IMPOTrPaMMHOIO
MPOJAYKTA) JOJDKHBI OBbITh IIOJYy4YeHbl IO OKOHYaHMM 3TuUX dTanoB. Jlajee HauMHaercs
LUKJIMYecKas 4acTh I1aHupoBanus. CHavana pa3padarbiBaeTcs rpaduk padoT MO BBHIIOIHEHUIO
IIPOEKTa WJIU JaeTCsl pa3peleHre Ha IPOAO0JKEHHE NCIIOIb30BAHUS PaHee CO3/JaHHOIO rpaduka.
[Tocne 3TOro MpoOBOAUTCS KOHTPOJIb BBHIIOJHEHHSI pabOT U OTMEUAIOTCS PACXOKICHUS MEKIY
peaJIbHBIM U IIJIAHOBBIM XO0M paloT.

JHanee, mo Mepe mHoCTymjeHHs HOBOM HMHQOpMAIMM O XOJ€ BBIIOJHEHUS NPOEKTa,
BO3MOJKEH MEPEeCMOTpP NEPBOHAYAIBHBIX OLEHOK MapaMeTpoOB MPOEKTa. DTO, B CBOIO OUYEpE/lb,
MOXKET TPUBECTH K H3MEHEHHWI0 rpaduka pabor. Ecnm B pesynbraTe 3TUX HM3MEHEHHH
HapyLIalOTCsl CPOKHM 3aBEPLIEHMs] MPOEKTa, JIOJDKHBI ObITh MEPECMOTPEHBI (M COTJIACOBAHBI C
3aka3unkoM [10) npoekTHbIe OrpaHUYEHus.

KoneuHo, OOJBIIMHCTBO PYKOBOJAWUTENEH MPOEKTOB HE AYMAIOT, YTO pealu3alus HX
MIPOEKTOB MPOIIET riaanko, 6e3 Besakux npodiem. JKenaTenbHO OMucaTh BOZMOXKHbBIE TPOOIEMbI
ellle JI0 TOro, KaKk OHU IMpPOsBIT ce0s B XOJ€ BBIMOIHEHUs poekTa. [loaromy myuine coctaBiasiTh
"meccumucTrueckue" rpapuku padot, yem "ontumucruueckue'. Ho, KOHEYHO, HEBO3MOXKHO
MIOCTPOUTDH IUJIAH, YYUTHIBAIOIIMKA BCE, B TOM YHCJIE CllydaiiHble, MpPOOJIEMbl U 3aAECPKKU
BBITIOJTHEHUS] MPOEKTa, MO3TOMY WM BO3HUKAET HEOOXOJUMOCTh MEPUOAMUYECKOTO IepecMoTpa
MPOEKTHBIX OTPAaHUYEHUN U 3TANlOB CO3/IaHUSI IPOTPAMMHOTO MPOIYKTA.

[Inan mpoekTa IOJKEH YETKO IOKa3aTh Pecypchl, HEOOXOAMMBIE [UIsl pealu3aluu
MIPOEKTa, pa3elieHue paboT Ha 3Tanbl U BPEMEHHOW rpaduK BBIIOJIHEHUS 3THX ATanosB. B
HEKOTOPBIX OpPraHM3alMsIX IUIaH MPOEKTa COCTaBISAETCS KaK €JUHBIA JOKYMEHT, COAEpIKaIluii
BCE BHJbI IUIAHOB, OMMCAHHBIX BBIIIE. B Jpyrux ciydasx IiaH NPOEKTa OMHCHIBAET TOJIBKO
TexHoJoruueckuil mpouecc cozganus [10. B takom mane o0s3aTeabHO NPUCYTCTBYIOT CCHIIKU
Ha TUIaHbl IPYTUX BUJOB, HO OHU pa3pabaThIBAIOTCS OTIENBHO OT IJIaHA MTPOEKTA.

Jleranuzanus mjiaHOB MPOEKTOB OYEHb PA3HUTCS B 3aBUCHUMOCTH OT THIMa pa3padarbl-
BAae€MOro MPOrpaMMHOI0 MPOJYKTa M OpraHu3anuu-pazpadoruyrka. Ho B m1r06om ciydae Goib-
IIMHCTBO IUIAHOB COJIEPKaT CIEAYIOLIUE Pa3ieibl.

1. Brenenue. KpaTkoe onucanue meneil npoekTa u MpoeKTHBIX OrpaHUYeHUN
(Or0/KETHBIX, BPEMEHHBIX U T.[I.), KOTOPbIE BaXKHBI JUIs YIIPABJIECHUS IIPOEKTOM.

2. OpraHu3anus BeIOTHEHUS poekTa. Onucanue crnocoda noadopa KOMaH bl
pPa3pabOTUHUKOB M paclpeieICHIe 00s3aHHOCTEH MKy YIeHAMU KOMaH/IbI.

3. Ananu3 puckoB. OnucaHue BO3MOXHBIX IPOSKTHBIX PUCKOB, BEPOATHOCTH MX
MIPOSIBJIEHUS U CTpaTeruii, HANPaBJICHHbBIX HAa UX YMEHbILICHUE.

4. AnmapaTHble W TMPOTPaMMHBIE PECYpChl, HEOOXOIUMBIE JUISl peau3aliy IMPOEKTa.
[lepeuenp anmapaTHBIX CPEJCTB U MIPOrPAMMHOTO OOecieueH s, HEOOXOJUMOTO0 /s pa3paboTKH
IIPOrpaMMHOr0 NIpoaykTa. Ecnu anmaparHele cpelncTBa TpeOyeTcs 3aKynarb, MIPUBOAUTCS HX
CTOMMOCTH COBMECTHO C TPa(pUKOM 3aKyIKH U IOCTABKH.



5. Pazbuenne pabor Ha osrtanbl. llpomecc peanu3anmuMy mTpoekTa pa30OHBaeTcss Ha
OTJICJIbHBIE IPOLIECCHI, OMPENENSIOTCS STalbl BBINOJIHEHUS MPOEKTa, NMPUBOIUTCS OMHMCAaHUE
pe3yabTaToB ("BBIXOJIOB") KaXkI0T0 Tara U KOHTPOJIbHBIE OTMETKH.

6. 'paduk pabor. B s3ToM rpaduke oToOpakaroTCsi 3aBUCUMOCTA MEXIY OTICIbHBIMU
npoueccamu (3tanmamu) paspabotku [1O, olleHKH BpeMEHHM HUX BBINOJIHEHUS U paclpeesieHue
YJICHOB KOMaH bl Pa3pab0TUMKOB 110 OT/AEIBHBIM JTalaM.

7. MexaHu3Mbl MOHUTOPHHIAa M KOHTPOJII 32 XOJOM BBINOJIHEHHS IPOEKTA.
OnuceIBalOTCS MPEAOCTaBIsIEMbIe PYKOBOAUTEIEM OTYETHI O XO/I€ BBIIIOJIHEHUS PadOT, CPOKH HX
MIPEOCTABICHUS, a TAK)KE MEXaHM3Mbl MOHUTOPHHIA BCETO MPOEKTA.

[Tnan moimKeH peryssipHO MepecMaTpUBaTBhCS B IPOLECCE peanu3aluu mnpoekta. OmaHu
YacTu IUIaHa, Hampumep rpaduk paboT, U3MEHSIOTCS 4acTo, Apyrue Oojee cTaOuibHbL. [lns
BHECCHHS HM3MEHEHHWH B IulaH TpeOyercs crenualibHas OpraHM3alus JTOKYMEHTOIOTOKa,
MIO3BOJISIIOIIAST OTCIICKUBATH 3TH U3MEHEHUSI.

OO0uue cBegeHnsi 0 TPeOOBAHUAX K HH(POPMALMOHHBIM CHCTEMAM

[TpoGiieMbl, KOTOpBIE MPHUXOAUTCS pelaTh CHEIUAIMCTaM B MPOLECCe CO3/aHus
MPOrpaMMHOTO OOecreueHusi, O4eHb CJIOXKHBL. llpupoma sTux mnpoOneM He Bcerja sCHa,
0COOCHHO ecnu pa3pabaTbiBaeMasi IporpaMMHasi CHUCTeMa WHHOBAIMOHHAas. B dacTHOCTH,
TPpyZHO YETKO OMNUCATh T€ JCHUCTBUS, KOTOPbIE IOJKHA BBINOJHATH cucTema. OnucaHue
(YHKIIMOHATBHBIX BO3MOKHOCTEH M OTpaHHYEHUH, HAKIAJbIBAEMbIX HAa CHUCTEMY, HA3bIBACTCS
TpeOOBaHUSMU K STOU cHCTEME, a caM Ipoiecc GOpMUPOBAHUS, aHATHN3a, JOKYMEHTUPOBAHUS U
MIPOBEPKHU ATUX (HYHKIIMOHATIBHBIX BO3MOKHOCTEH U OTpaHUYEHUI — pa3pabOTKON TpeOOBaHHIA.

TpeboBaHus MOIPa3ACISAIOTCA HAa MOJIB30BATENBCKHE M CUCTEMHBIE. [lonb30BaTenbckue
TpeOOBaHUSI — O3TO ONKMCAHHE HA ECTCCTBCHHOM SI3bIKE (TUTFOC TOSICHSIOIIME JHUArpaMMBbI)
(GyHKIUH, BBINOJHAEMBIX CHCTEMOW, W OTpaHHMYEHUM, HakIaablBaeMblXx Ha He€. CucTeMHbIC
TpeOOBaHUSI — ITO OMHCAHHE OCOOEHHOCTEH CUCTEMBI (APXUTEKTypa CHUCTEMBI, TpeOOBaHUS K
napameTpam o0OpyJOBaHUA U T.J.), HEOOXOMUMBIX i D (PEKTUBHON peain3aniuu TpeOOBaHUIA
10JIb30BAaTEJIsl.

ITepBbie maru mo paspadorke TpedoBaHMii K HHPOPMALMOHHBIM CHCTEMaM
- AHAJIN3 OCYLIECTBUMOCTH

Pa3zpaboTrka TpeGoBaHUIT — 3TO MPOIECC, BKIIOYAOIINUNA MEPOMPHUITHS, HEOOXOAUMBIE
JUIS  CO3JaHHMsl W YTBEPXKACHHS JIOKYMEHTa, COJEpI)KAIIero crenu(UKaiueo CHCTEMHBIX
TpeOoBaHui. [[1s1 HOBBIX MPOTPAMMHBIX CHCTEM NIpOLeCC pa3pabOTKU TpeOOBaHUM HOJIKEH
HaYMHATHCA C aHAIM3a OCYIIECTBUMOCTH. HavamoM Takoro anaiam3sa siBIseTCs 00IIee ONmucaHue
CHUCTEMBI U €€ HAa3HAUCHMUs, a PE3yJIbTATOM aHaJIN3a — OTYET, B KOTOPOM JIOJKHA OBITh YEeTKas
peKOMEeHIalusl, MPOAOKATh WM HET TMporecc pa3paboTku TpeOOBaHUN MPOEKTUPYEMOM
cucteMbl. JIpyruMu cIOBaMH, aHAJIW3 OCYIIECTBUMOCTU JOJKEH OCBETUTH CIEIYIOIINe
BOIIPOCHI.

1. OtBeuaer u cucTemMa OOITUM U OM3HEC-TIEIISIM OpraHU3aIMi-3aKa3uuKa u
opranmuzanun-pa3zpadborunka’?

2. MOXHO JT1 peaTn30BaTh CHCTEMY, UCITOJIb3Ys CYIISCTBYIOIINE HA JJAHHBI MOMEHT
TEXHOJIOTMH U HE BBIXO/JIS 3a MPEJEbl 3aIaHHONH CTOMMOCTU?

3. MoxHO 1 00BEAMHUTH CUCTEMY C IPYTUMHU CHCTEMaMH, KOTOPBIE yiKe
AKCILTYaTUPYIOTCS?

Kputnueckum  sBisieTcsi Bompoc, OyAeT Ju CHCTeMa COOTBETCTBOBATH  IIEJISIM
opranuzanuu. Eciu cucremMa HE COOTBETCTBYET JTHUM II€NISIM, OHA HE TPEJCTABIISICT HUKAKOU
IIEHHOCTH JJIsl OpraHu3aluy. B To jke BpeMsi MHOTHE OpraHU3alliy pa3padaThIBAlOT CUCTEMBI, HE
COOTBETCTBYIOIIME UX LEISIM, JIMOO HE COBCEM SICHO TOHMMAs JTH IIEeNH, OO O] BIUSHUEM
MOJIMTUYECKUX WM OOIIECTBEHHBIX (PAKTOPOB.

BreimonHnenue aHanmm3a OCYIIECTBUMOCTH BKIIOYaeT cOop W aHanmu3 uHOpMamuu o
OyayIel cucTeMe U HalmMCaHue COOTBETCTBYIOMIEro oTyeTa. CHavasna ciaeayeT onpeeanTh,



Kakasi IMCHHO UH(opMaIusi Heo0X0ouMa, YTOOBI OTBETUTh HA TIOCTABJICHHBIE BBIIIIE BOTIPOCHI.
Hanpumep, 3Ty nHGOpMAIIHIO MOXKHO MOJIYYUTh, OTBETUB Ha CIICIYIOIICE:

1. Yro mpou30iiIeT ¢ opraHu3aIueii, eciu cucreMa He OyIeT BBEJCHA B dKCILTyaTaIuio?

2. Kakue Tekymue mpo0aeMbl CYIIIECTBYIOT B OpraHH3aIliy U KaK HOBas CUCTeMa
IIOMOYET UX PELIUTH?

3. Kakum oOpa3zoMm cucrema OyieT crnocoOCTBOBATH IeJIsIM On3Heca?

4. TpeOyet nu pa3zpaboTKa CUCTEMBbI TEXHOJIOTHH, KOTOPas A0 3TOTO HE MCIOJb30BaIaCh
B OpraHu3anuu?

Jlanee HE0OXOAMMO OTNPEACIUTh UCTOYHUKH HWH(POpPMAIUU. DTO MOTYT OBITh MEHEIKEPHI
OTJIEJIOB, TJI€ cHCTeMa OyJeT HCIOJIb30BaThCs, Pa3pabOTUYMKH TPOrPaMMHOTO OOECTICUCHUS,
3HAKOMBIE C TUTIOM OyIyIIel CUCTEMBI, TEXHOJIOTH, KOHEUHBIC MTOJIb30BATEH U T.J.

[Tocne oOpaboTku coOpanHHOW WH(GOpPMAMKM TOTOBUTCS OTYET MO aHAIH3Y
OCYIIECTBUMOCTH CO3/IaHUS CHCTEMbI. B HEM JOKHBI OBITH JaHBI PEKOMEH 1AM OTHOCUTEIIBHO
MPOJOJKEHHST pa3pabOTKU CUCTeMbl. MOryT OBITh MpPENoKEHbl H3MEHEHHs OrKeTa U
rpaduka pabOT MO CO3JAHUIO CHUCTEMBI WIIM TPEABSBICHBI OoJiee BBICOKHE TPeOOBaHUSA K
CHCTEME.

IocTanoBKa 3a1a4u K NPAKTHYeCKOii padoTe 4

1. M3yuuts npennaraeMblii TEOpeTUYECKUI MaTepHUall.

2. CoctaBuTh OAPOOHOE ONMUCaHNE MHPOPMATUOHHON CHCTEMBI.

3. Ha ocHOBaHUM onMCcaHusl CUCTEMBI IIPOBECTH aHAIM3 NIPOLIECCAa OPraHU3aALUH
IIPOEKTUPOBaHUS HHPOPMALIMOHHOM cucTeMbl. B X0o1e aHamm3a OTBETUTh Ha BOIPOCHI:

- Uto npou3oiiieT ¢ opraHu3anuei, eciiu cucreMa He Oy/IeT BBeJleHa B dKCIUTyaTaluio?

- Kakue Texyne npobiaemMbl CyIecTBYIOT B OpPraHU3alluy U Kak HOBas CUCTEMaA
MTOMOYKET UX PELIUTh?

- Kakum obGpa3om cucrema Oynet cnocoOCcTBOBATH 1esiM On3Heca?

- TpebyeTt 11 pa3paboTKa CHCTEMBbI TEXHOJIOTHH, KOTOPasi 10 3TOT0 HE MCIOJIb30BaJIach B
opraHu3aiuu?

Pe3ynpTaTom aHanu3a JOKHO SBUTHCS 3aKIIOUEHHE O BOZMOXKHOCTHU Pean3aluu
MIPOEKTA.

4. PacnipeienTh pOJM B Ipynie (pPyKOBOJUTENb MPOEKTa-pa3pabOTUMK, CHCTEMHBIH
aHATMTUK-Pa3pad0TUHK, TeCTEP-Pa3padOTUHK).

5. 3anoaHUTH pa3esnsl MaHa:

- Beenenne

- Opranu3zanus BHITIOJTHEHUS TIPOCKTA

- AHanu3 puckoB

Paznienbl AOMDKHBI coepikaTh PEKOMEHAALMU OTHOCHTENBHO pPa3pabOTKU CUCTEMBI,
0a30Bble MpEATIOKEHHUS MO0 00bEMY TpedyeMoro OrJKeTa, YHCIy pa3paboTUYMKOB, BPEMEHU U
TpebyeMoMy MPOrpaMMHOMY O00ECIIEUEHHIO.

6. Odopmuts otuer. IlpeacTaBuTh OTUET IS 3ALUTHI.

BapuaHThl HHAUBUAYAJIBHBIX 3aJaHUM

B coorBercTBUM ¢ yKa3zaHHOM NpeIMETHOW 00JacThi0 M KJAcCOM pa3zpabaTbhiBaeMoi
MH(OPMALIMOHHON CHCTEMBI pa3paboTaTh onucaHue WHGOPMALMOHHONW CHUCTEMBI M IMPOBECTU
aHaJM3 Mpoliecca OpraHu3aluu MPOEKTUPOBAHUS HH()OPMAIIHOHHON CHUCTEMBI.

Tabnuma 4.1 — UnaguBuyanbHbIe 3a1aHUs

Ne | IIpeamerHas o0nacThb Kiacc IC

Ckitan MRP

2 [Tpon3BOACTBEHHOE IPEANIPUSATHE ERP




3 Toprosoe npeanpusiTue CRM

4 ToproBoe npeanpusitue SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CTpouTenbHOE NPEITPUITHE NC yuera

8 Briciiee yuebHoOe 3aBeieHre NC ynpaBnenus

9 HudpacTpykTypa npeanpusThs CIITIP

10 | AnnapaTtHas HHPPACTPYKTYPa NPEAIPUSITHS DKCIepTHas CUCTEMA

Conep:xkanue oTyera

[To BeImONIHEHHOH paboTe cocTaBisgeTcss 0T4eT. OTYET BHINOIHACTCS B JJIEKTPOHHOM
Bujie. [1o BBIMOTHEHHOMY OTUETY IPOBOJUTCS 3aIIUTa TPAKTUUYECKON paOOTHI.

OTueT 1o nmpaKkTUIECKO padoTe TOJKEH COCTOATh U3 CIEAYIOMINX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHAS YaCTh: KPATKOE OMKMCAHUE [IEJIeH IPOEKTa U MPOCKTHBIX OTpaHNYCHHHA
(OrOIKETHBIX, BPEMEHHBIX U T.J.), KOTOPbIE BAXKHBI JJIs1 YIIPABICHUS IPOCKTOM.

BBoanas 4acTe oT4eTa TOJHKHA BKIIOYAThH ITYHKTHI: YCIOBUE 33/1a4H; MTOPSAIOK
BBITIOJTHEHUS; IPOTPaMMHO-aNapaTHbIE CPEICTBA, UCTIOIb3YeMbI€ IIPU BBHIOTHEHUH PAOOTHI.

- OCHOBHAs 4yacTb (onucaHue paboThl): onucaHue UH(POPMALIMOHHONW CUCTEMBI; aHAIIN3
Ipoliecca OpraHu3aluy MPOEeKTUPOBAHUS HH(DOPMALIMOHHOW CUCTEMBI; POJIH.

OcHoBHasl 4acTh OTUETa BKIIOUYAET B cebs: onucanue nHpopmanuonnoit cucrems! (I10) -
HAIMYHME 3aKIIOUEHHUS O BO3MOXKHOCTH PEAIM3ALUU IMPOEKTa, COAEPIKAIIEr0 PEeKOMEHIAINU
OTHOCHUTEIILHO Pa3pabOTKU CUCTEMBI, 0a30BbIC MPEUIOKCHHSI TI0 00BEMY TpeOyeMoro OrojpKeTa,
4HCIly pa3padOTYMKOB, BpPEMEHH M TpedyeMOoMy IMPOrpaMMHOMY OOECIICUEHHUIO; aHalu3
OCYILIECTBUMOCTHU: yKa3aThb BO3MOXKHbIE MPOOJEMBbl M MYTH MX PEIICHUs; POJIM yYaCTHUKOB
rpynmnsl pazpabdotku I10.

- 3aKIII0YEHHE (BBIBOJIBI);

- CIIMCOK HUCIOJIb30BAaHHOM JIUTEPATYPHI.

3ammTa OTYeTa 3aKIIOYaeTcss B NPEAbSBICHUM IPENOAaBaTENI0  MOJYyYEHHbIX
pe3yapTaToB B BUAE (paiiima M JEeMOHCTpAIMK MOJYyYSHHBIX HABBIKOB MPHU OTBETAX Ha BOIPOCHI
IpernoiaBaTess.

KoHnTposbHbIe BONPOCHI

1. Mpemoxure, KTO OBl MOr yYacTBOBaTh B (OPMUPOBAHWUU TPEOOBAHHN ISt
YHHUBEPCHTETCKOW CHUCTEMBI PETHCTpaluu CTyAeHTOB. OOBSCHHUTE, IMOYEMy TOYTH HEH30€XkKHO,
910 TpeOOBaHUs, CPOPMYIMPOBAHHBIE PA3HBIMHU JIULIAMH, OYAYT MPOTUBOPEUNBEI.

2. PazpabateiBaercs cucrema 1O mns aBroMaTu3anuu OMOIMOTEYHOTO KaTtayiora. Jra
cucteMa OyneT cojaepaTh WH(POpPMAIMIO OTHOCHUTEIHHO BCEX KHUT B OMOIMOTeKe m Oymer
mosie3Ha OWOMMOTEYHOMY TMepcoHany, aboHeHTaM W umTarensMm. Cucrema 0JDKHA HWMETh
CpeAcTBa MPOCMOTpa Karajora, CpeICTBa CO3JAHHs 3alpOCOB W CPEICTBA, ITO3BOJISIONINE
MOJTb30BATEIISIM PE3ePBUPOBATH KHHUTH, HAXOSIIIMECS B TAaHHBII MOMEHT Ha pykax. Onpenenure
OCHOBHBIE OIIOPHBIC TOYKH 3PEHUs, KOTOPbIE HEOOXOIUMO YUYECTh B CIIeU(UKAIINHA CHCTEMBI, U
MOKKUTE WX B3aMMOOTHOIICHHUS, HCIIOJIB3YSI TUarpaMMy HEpapXuu TOUYEK 3PEHHS.

3. lns Tpex TOYeK 3peHus, ONpEIeNeHHbIX B CHCTeMe OMOIMOTEYHOro Karajiora,
YKQ)KATE CEPBUCHI M COOTBETCTBYIOIUIME JaHHBIC, KOTOPhIE OOECTICUYMBAIOTCS 3TUMH TOUYKAMH
3peHHsI, U COOBITHSA, KOTOPBIE YIPABIISAIOT TUMHU CEPBUCAMHU.

4. KTo nomkeH mpoBoAuTh 0030p TpeboBanuii? Hapucyiite Mmoens mporiecca 0630pa
TpeOoBaHUI.

5. Bamra kommnaHust UCTIONB3YEeT CTAHAAPTHBIN METOJI aHajau3a TpeboBaHuil. B mpomecce
paboThI BB OOHAPYKUIIH, YTO STOT METOJ] HE YUUTHIBACT COIL[HANIbHBIE (PAKTOPHI, BaXKHbIE JJIs




CUCTEMBI, KOTOPYIO BBl aHajgu3upyeTe. Baml pykoBoauTeNnb Jajd BaM SICHO MOHATh, KaKOMY
METOJly aHan3a Hy>KHO cienoBaTh. OOcynuTe, 9To BBl JOJDKHEI IeJIaTh B TAKOW CUTYAIUH.

IIpakTuyeckasi padora 5. TexHoJI0ruN ynpaBJjieHHH MPOEKTAMH

Hean pabGorel: O3HakomieHue ¢ Meropojoruen |T-meHemxMeHTa B ynpaBiIeHUU
[POEKTaMK; U3y4CHHE OCHOBHBIX AJIEMEHTOB OIPECIICHHS, IPEICTABICHHS, IPOCKTHPOBAHUS U
MOZACIIMPOBAHUS TPOT'PAMMHBIX CHUCTCM.

[lpakTuyeckas paboTa HampaBiieHa Ha O3HAKOMJICHHE C OCHOBHBIMU 3JIEMEHTAMHU
OIIPCACIICHUA, MPCACTABJICHUA, MHPOCKTUPOBAHUA W MOACIMPOBAHUA IMPOrpaMMHBIX CHUCTEM C
noMotpto si3bika UML, monydeHuWe HAaBBIKOB 10 NPHUMEHEHHWIO JAHHBIX JIIEMEHTOB JUIS
MOCTPOCHHSI 00 BEKTHO-OPHEHTUPOBaHHBIX Mojierneii IC Ha ocHOBaHWU TpeOOBaHUI.

TpeboBanus K pe3yiabTaTaM BBHIIOTHEHUS IPAKTUIECKON padoThI:

- MOACJIb CHUCTCMbI JOJDKHA COACPKATh: AuUarpaMmy BapUaHTOB HCIIOJIbL30BAHMA,
AuarpaMmabl B3aHMOII€I>'ICTBI/I$I I KaXKJI0ro BapuaHTa MCIIOJIb30BaHUA; JUAarpamMmy KiIacCoB,
MO3BOJISIIONIAS Peain30BaTh Bech omucaHHb ¢GyHkiuoHan MC; oO0beauMHEHHYIO Auarpammy
KOMITOHCHTOB M Pa3sSMCIICHUA

- JUTSI KJIACCOB yKa3aTh CTEPEOTHUIIBL;

- B 3aBHCUMOCTH OT BapUaHTa 3aJ[aHusl JUarpaMmma pa3MeleHHs JODKHA MTOKa3bIBATh
pacroyio’keHrue KOMIOHEHTOB B PacpeIeTICHHOM MPHIIOKEHHH.

OcHoBBI TEOPUH

Oo6mue cBenenusi 06 00LeKTHOM MoaenpoBanun UC

CyiiecTByeT MHOXECTBO TEXHOJOTMM M HHCTPYMEHTAJIbHBIX CPEIACTB, C ITOMOLIbIO
KOTOPBIX MOKHO PEaJM30BaTh B HEKOTOPOM CMBICIIE ONTHMaIbHBIHN npoekT MC, HaunHas ¢ Tamna
aHaJIM3a U 3aKaH4YMBasl CO3JJaHUEM IIPOIPaMMHOI0 KOJia CUCTEMBbI. B OOJIBIIMHCTBE cly4yaeB 3TU
TEXHOJIOTUH MpPEIbSIBISIOT BECbMa JKECTKME TpeOoBaHMs K IpolLeccy pa3paboTKU H
UCTOJb3yEeMBbIM pecypcaM, a IOINBITKM TpaHC(HOPMHUPOBATh HMX IOJ KOHKPETHBIE IPOEKTHI
OKa3bIBalOTCS Oe3ycrnemHbMi. DTH TexHosioruu mnpeacrasieHbl CASE-cpencTtBamMu BepXHETro
ypoBast uimun CASE-cpencrBamu nonHoro sxkwu3HeHHoro nukia (upper CASE tools mmm full life-
cycle CASE tools). OHu He MO3BOJISIOT ONTUMHU3UPOBATh AEATEIbHOCTh HA YPOBHE OT/EIbHBIX
3JIEMEHTOB MPOEKTAa, M, KaK CJIEACTBUE, MHOTHE Pa3pabdOTUYMKM MEpellId Ha TaK Ha3blBaeMble
CASE-cpenctBa mmxkHero ypoBas (lower CASE tools). OnHako OHU CTOJKHYJINCH C HOBOH
pobieMoll — MpoOIeMON OpraHu3aluy B3aWMOJAEUCTBUS MEXIY Pa3IN4YHbIMH KOMaHIaMH,
peanu3yoIMH TPOEKT.

YuunduunpoBaHHblii A3bIK 00beKTHO-OPHEHTHPOBAHHOI0 MO/IeJINPOBAHUS
YHUPUUIUPOBaHHBIH SA3bIK 00BEKTHO-OPHEHTUPOBAaHHOTO MoaenupoBanus Unified
Modeling Language (UML) sBuics cpeAacTBOM JOCTHKEHHS KOMIIPOMHCCA MEXIY JTUMHU
noaxonamu.  CylmiecTByeT — JOCTaTOYHOE  KOJMYECTBO  HMHCTPYMEHTAIbHBIX  CPEICTB,
noaaepkuBaOmmX ¢ nomombio UML Ku3HEHHBIM IUKI HWHPOPMAIMOHHBIX CHCTEM, H,
onHoBpeMeHHo, UML sBisieTcss 10cTaTOYHO TMOKUM ISl HACTPOUKH U MOJICPKKU CHEIUPUKA

NesITeIbHOCTH PA3JIMYHBIX KOMaH]] pa3padOTUUKOB.

Coznanne UML Hauvanoce B okTsi0pe 1994 r., xorna Jxum Pambo u I'pagu Byu u3
Rational Software Corporation cranmu paGoraTe Hajx oObeauHeHUeM cBoux MerogoB OMT u
Booch. B nactosimee Bpemsi koHcopumyM mosb3oBareneii UML Partners Bkitodaer B ceOs
Mpe/iCcTaBuTeNed TakUX TpaHAOB HMH(OPMAIMOHHBIX TeXHOJIOTWH, Kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencraBnsier co00if  0OBEKTHO-OPUEHTUPOBAHHBIN  SI3BIK  MOJICIIMPOBAHUS,
oOaarouui CleyoIMMI OCHOBHBIMH XapaKTepUCTHKAMU:

- ABNISIETCS SI3bIKOM BU3YaJbHOT'O MOJEIMPOBAHHUS, KOTOPBIA oOecrednBaeT pa3padoTKy
PENpe3eHTATUBHBIX MOJENEN sl OpraHM3alliy B3aMMOJEHCTBUS 3aKa3zuMka U pazpaboTyuka
NC, paznuunbIx rpynmn pa3padoruankoB UC;

- COJICP’KUT MEXaHU3MBbI PAaCIIUPEHUS U CHeIMaIN3alui 0a30BbIX KOHIEIIIUN S3bIKA.



UML — o310 cranpmapTHas HOTalus BH3YyaJlbHOI'O MOJEIHUPOBAHUS INPOTrPaAMMHBIX
cucteM, mpuHsATas koHcopuuymoM Object Managing Group (OMG) ocensto 1997 r., u Ha
CETOJHAIIHUN JIeHb OHA MOJJICPKMBACTCS MHOTUMH OOBEKTHO-OopueHTHpoBaHHBIMH CASE-
MIPOJYKTAMHU.

UML BkiIt0YaeT BHYTPEHHUH HA0Op CPEACTB MOJICIUPOBAHUS, KOTOPBIC Ceuac MPUHSATHI
BO MHOTHX METOJaX U CpeACTBaX MOJCIUPOBAHUS. OTU KOHIENIUH HEOOXOAUMBI B
OOJIBIIMHCTBE MPUKIAAHBIX 33]1a4, XOTS HE Ka)xaas KOHIEHIMS HeoOXoIuMa B KaKIOM 4acTu
Ka)K70ro npuiokeHus. [lonp3oBaTensiM s3bIKa MPeI0CTaBICHbI BO3SMOKHOCTHU:

- CTPOUTH MOJIETI Ha OCHOBE CPEJCTB siApa, 0€3 UCII0Ib30BaHMS MEXaHU3MOB
paciupeHus 17 O0NBIINHCTBA THITOBBIX MPHIIOKECHUN;

- 100aBIATH MPH HEOOXOAMMOCTH HOBBIC AJIEMEHTHI M YCIIOBHBIE 0003HAYCHHUS, €CITH OHU
HE BXOIAT B fAIpO, WU CIELUATU3UPOBATH KOMIIOHEHTHI, CUCTEMY YCJIOBHBIX 0003HAaYEeHHIA
(HOTAIUIO) ¥ OTPAaHUYCHUS JJIT KOHKPETHBIX MPEAMETHBIX 00JIaCTe.

S3eik UML

Ouarpamma
BapUaHTOB
MCNONB30BAHUA

[ I I

Auarpamma Awarpamma
Knaccoe COCTOAHMI

[Ouarpamma
nocneaosareNs-
HoCTed

Auarpamma
ARATENBHOCTH

WUuterpupoBannas
uoaenb CroXXHON
cHcTeusl

I I ]

Luarpamma
paseepTLiBaHuA

Auarpamma Auarpamma
Koonepauum KOMNOHEHTOB

Pucynok 3.1 - UaTerpupoBanHas MOJENb CI0KHOUW CUCTEMbI B HOTaIuu sizbika UML

Crangapt UML npennaraer cineayrouuii HaOop AuarpamMm JUisi MOAEIUPOBAHHUS:
1. auarpaMMbl BapuaHTOB MCIOIb30BaHUs (use case diagrams) — U1sl MOAEIUPOBAHUS
OM3HEC-TIPOLIECCOB OPraHM3alluu U TpeOOBaHUH K CO37aBaeMoii cUCTEME);
2 nuarpamMmbl KiaccoB (class diagrams) — 1st MOJICTTMPOBAHUS CTATUIECKOMN CTPYKTYPHI
KJIACCOB CUCTEMBI U CBA3EH MEXy HUMH;
3. muarpammel oBeaeHus cucteMbl (behavior diagrams):
3.1 nuarpaMmsl B3anMoeiicTBus (interaction diagrams):
3.1.1 nuarpammsI ociaea0BaTeIbHOCTH (sequence diagrams) u
3.1.2 xoomnepaTtuBHbIe 1uarpammsl (collaboration diagrams) — s
MO/JIEIMPOBAHUS Mpoliecca 00MeHa COOOIIEHUSAMU MEXTY 00BEKTaMU;
3.2 nuarpammbl cocTosiHUM (statechart diagrams) — s MoaenpoBaHus
MOBEJICHHSI OOBEKTOB CUCTEMBI TIPH TIEPEXO0/I€ U3 OJJTHOTO COCTOSHUS B IPYTOE;
3.3 namarpammbl JestenbHocTed (activity diagrams) — IS MOJEIUPOBAHHS
MOBEJICHUSI CHUCTEMBI B paMKaxX pPa3IMYHBIX BapHaHTOB HCIOJIH30BAHUS, WU
MO/JICJIMPOBAHUS JIeITELHOCTEH;
4. nuarpaMMmsl peanu3saimu (implementation diagrams):
4.1 quarpaMMbl KOMIIOHEHTOB (component diagrams) — JiJIsl MOJEJIMPOBAHUS
Mepapxuy KOMIIOHEHTOB (TIOJICCTEM) CHCTEMBI;
4.2 nuarpammbl pa3BepTeiBanus (deployment diagrams) — 171t MOA€TUPOBAHUS
(bU3NIECKOi apXUTEKTYPHI CHCTEMBI.

JluarpaMMbl BApDHAHTOB HUCIIO0JIb30BAHUA

[Tonatue BapuaHTa HCIONB30BaHUs (use case) BrepBble BBen MBap SIkoOcoH u mpuman
€My TaKyl 3HAa4MMOCTb, YTO B HACTOAILIEE BpPEMsI BAPHAHT HCIOJIb30BAHUS INPEBPATHIICA B
OCHOBHOMH 3JIeMEHT pa3paOOTKH U MJIAHUPOBAHUS MPOEKTA.



Bapuant wucnonp3oBaHUS ~TPEACTABISIET COOOM  MOCIEIOBATEILHOCTh  JICHCTBHI
(TpaH3aKkiMii), BBITIOJIHIEMBIX CHUCTEMOH B OTBET Ha COOBITHE, HWHHUIIMUPYEMOE HEKOTOPHIM
BHEIIHUM OOBEKTOM (JICHCTBYIOIIMM JIUIIOM). BapuaHT MCIOIB30BaHUS OMUCHIBACT THITUYHOE
B3aUMOJICHCTBHE MEXIYy II0JIb30BaTeJIeM U CHUCTEMOH. B mpocreiimeM ciay4ae BapHaHT
WCIIOIB30BaHUS ONpPEAEAeTCS B IpOIecce OOCYKISHHUS C II0JIb30BaTeleM TeX (YHKIIHM,
KOTOpBIe OH XOTen Obl peanmusoBaTh. Ha si3pike UML BapuaHT MCHOJIB30BaHUS H300pa)KaroT

CIIeLyIOLIHUM 00Pa3oM:

Pucynok 3.2 - BapuaHT ucnoJib30BaHus

JlelicTByroliee JuIo (actor) — 3T0 pojib, KOTOPYIO MOJIb30BATEb UTPACT 110 OTHOIICHHIO
K cucreme. JlelicTByroIIMe TUIA MPECTABIAIOT COO0M pOJiK, @ HE KOHKPETHBIX JIFOJIeH HIIN
HauMeHoBaHUs paboT. HecMoTps Ha TO, UTO HA JUarpaMmax BapHaHTOB UCIOJIB30BaHUs OHU
M300paXkaroTCs B BUJE CTUIIM30BAHHBIX YEIIOBEUECKUX (PUTYPOK, IEHCTBYIOIIEE JUII0 MOKET
Takxe ObITh BHEIIHEW CUCTEMOMN, KOTOPOU Heo0XoruMa HeKoTopas nHGOopMalus OT JaHHOU
cuctemsbl. [Ioka3piBaTh HA AUAarpaMMe JCHCTBYIONIUX JUI] CIIEAYEeT TOIbKO B TOM Cllydae, Korja
UM JICHCTBUTEIHLHO HEOOXOIMMBI HEKOTOPBIE BapHAHTHI UCMOIb30BaHus. Ha s3pike UML
JEHCTBYIOIIHUE JINIA IPECTABIAIOT B BUIE QUTYD:

Pucynox 3.3 - JleiicTByromiee nuiio (aKtep)

JleiicTByromMEe TUIIA IEISATCS Ha TPU OCHOBHBIX THIA:

- MOJIb30BATENIH;

- CHCTEMBEI,

- IpyTU€ CUCTEMBI, B3aUMOICHCTBYIOIINE C TaHHOII;

- BpeMs.

Bpems ctaHOBUTCS JEMCTBYIONIUM JIULIOM, €CIIM OT HETO 3aBUCHUT 3aIlyCK KaKuX-Tu00
COOBITHH B CHCTEME.

ITocTanoBKa 3a1a4M K NPAKTH4YECKOH padoTe 5

1. M3yunts nmpeiaraeMelii TEOpeTUYECKUI MaTepHall.

2. [ToctpoiiTe AuarpaMmy BapHaHTOB UCIOJIb30BAHUS JIJIsl BHIOpAaHHOM MH(OpMAIIMOHHON
CHUCTEMBI.

3. BeimonHuTe peanuzanuio BApHaHTOB HCIIOJIb30BAaHMS B TEPMUHAX
B3aMMOJICHCTBYIOIIMX OOBEKTOB U MPECTABIAIONIYIO cO00i HabOp quarpaMm:

3.1 mnarpamMm K1accoB, PeaM3yIONINX BapUaHT UCIOIH30BAHUS;

3.2 nmmarpaMM B3aUMOJICHCTBHS (IMarpaMM TIOCIIEOBATEIBEHOCTH M KOOIEPATHBHBIX
JMarpaMM), OTPaKAIOIIMX B3aUMOJEHCTBHE OOBEKTOB B IMPOIECCE peaM3aluy BapuaHTa
UCIIOJIb30BaHUS.

4. Pa3genuTh Kiacchl MO MaKkeTaM, UCIONb3ys OJIMH U3 MEXaHU3M pa30ueHusl.

5. [loctpoiite auarpaMmy COCTOSIHHM Uil KOHKPETHBIX OOBEKTOB HH(OPMAIIOHHOM
CUCTEMBI.

6. [loctponTh OTYET, BKIFOYAIONIMIA BCE IIOJIyYEHHBIE YPOBHM MOJICH, OIMCAaHUE
(GYHKIMOHATBHBIX OJIOKOB, MOTOKOB JAaHHBIX, XPAHWIMI U BHEIIHUX 00BEKTOB. IIpencraButh
OTYEeT 10 IPAKTUYECKON paboTe IS 3alUTHI.



BapuaHThl HHAUBUAYAJIBHBIX 3aJaHUM

B cootBercTBHM C yKa3aHHOW IpPeAMETHOH 00JacThIO M KiaccoM pas3pabaTbIBacMOM
MH(GOPMALIMOHHOM CHCTEMBI IOCTPONUTE JUarpaMMy BapUaHTOB MCIIOJIb30BAHUS JUIsl BBIOpaHHON
MH(POPMAIIMOHHON CHCTEMBI, BBIIOJHHUTE PEATH3alMI0 BAPUAHTOB HCIIOJIB30BAHMS, MMOCTPONTE
IMarpaMMy COCTOSIHUM /17151 KOHKPETHBIX 00bEKTOB MH()POPMAIIMOHHON CHCTEMBI.

Tabnuna 5.2 — lnnuBuyanbHbIe 3aJaHUS

Ne IIpeameTHas o6iacTh Kmnacc 1IC

1 Ckian MRP

2 ITpon3BOCTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusitue CRM

4 ToproBoe npeanpusiTue SCM

5 ToproBoe npeanpusitue B2C

6 [Topran B2B

7 CtpoutenabHOe NpeanpusTie NC yuera

8 Briciiee yuebHOe 3aBeieHUE NC ynpasnenus
9 WudpactpykTypa npeanpustus CIIIIP

10 | AnnapaTtHas HHPPACTPYKTYPa NPEAIPHUSITHSI DKcHepTHas CUCTEMA

Conep:xkanue oTyera

1o BeImonHEHHOM paboTe cocTaBisgeTcst oT4eT. OTYET BHIMIOIHIETCS B QJIEKTPOHHOM
Bujie. [1o BBIMOTHEHHOMY OTUETY MIPOBOIUTCS 3aIIUTA TPAKTHUYECKON paOOTHI.

OTyeT Mo NpakTUYECKOM paboTe JOJKEH COCTOATh U3 CIEAYIOUUX CTPYKTYPHBIX
AJIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJ/IHAS 4YacTb;

- OCHOBHAas 4YacTh (OmMcaHWE padoThl): JUarpaMma BapHAHTOB HCIOJIb30BAHUS
MH(OPMALIMOHHON CUCTEMBI, TUarpaMMa COCTOSIHUH 1711 00bEKTOB MH(POPMAIIMOHHON CUCTEMBI;

- 3aKIII0YEHHE (BBIBOJIBI).

BBogHas yacTe oTueTa TOMKHA BKIFOYATH MYHKTHI:

- YCIIOBUE 33/1a4u;

- IOPAJIOK BBITTOJIHEHHUS.

- IpOTpaMMHO-aNNapaTHbIe CPEICTBA, UCTIOIb3yEeMbI€ MPU BHITTOTHEHHH PaOOTHI.

3ammTa oT4eTa 1Mo MPakTUYeCKOn paboTe 3aKITI0YaeTCs B IPEAbSIBICHUH MPETOIaBaTEI0
MOJIyYE€HHBIX Pe3yIbTaTOB B BUJIE (aiiia u JeMOHCTPAILlMU OTyYEeHHBIX HABBIKOB MTPH OTBETaX
Ha BOIPOCHI IIPETO/IaBaTEIIsI.

KoHnTposabHbIe BONPOCHI

1. laiiTe omnpeeneHue MOHSATHIO «BApUAHT MCIIOIH30BAHUS.

2. Kakue THIIBI CBSI3U MOTYT MIPUCYTCTBOBATh HAa TUarpaMMe BapUaHTOB HCIIONIb30BAHHUS?
3. JlaiiTe onpeneneHre MOHITHIO «ICHCTBYIOIIEE JIUIIOY.

4. Kakue TUMbl cOOOIIEHNI MOTYT IPUCYTCTBOBATh HA AMAarpaMMax B3auMOAEUCTBUS?

5. JlaiiTe onpeneneHne MOHATHIO KJIacc, 0OBEKT Kjacca.

6. Kem u ;1 9ero MOXeT ObITh HCITOJI30BaHA JUarpaMma pa3MerieHus ?

IIpakTHyeckast padora 6. TexHO10rMM KOHTPOJISI Ka4yecTBa
MPOEKTOB HHPOPMALIMOHHBIX CHCTEM

Leab padoThl: M3ydeHne TeXHOIOTMH KOHTPOJIS Ka4ecTBa MPOEKTOB HH(POPMAIIMOHHBIX
CHCTEM

[TpakTuyeckas paboTa HampaBlieHa Ha O3HAKOMIIEHME C OCHOBHBIMHM IOHSTUSMHU
METOJI0JIOTUH YIIPAaBJIEHUs IPOEKTaMH, ITOJIy4€HUE HaBBIKOB IO MPUMEHEHHUIO JAHHBIX NOHATUN
IIPU NOCTPOCHUH TUIaHa ITPOEKTa, TOCTPOEHUs rpaduka padoT, paclpeieneHus UCIIOIHUTENeH,




YIPABJICHUS PUCKAMU, U3YYCHHE METO/IOB YIPABJICHUSI KAY€CTBOM IPOCKTUPOBAHHUS
MH(POPMALIMOHHBIX CUCTEM

TpeboBanust k pe3ynbTaTaM BbIIOIHEHHS paOOTHI:

[TocTpouth MOAENH yIIPaBICHUS IPOESKTOM, BKIIOYAIOIIYIO:

- OIIpeIeJICHUE BCEX ITAINOB MPOEKTA, 3aBUCUMBIX 3TAIOB, ONPe/IeJICHHE JUIUTEILHOCTH
3TaIoB;

- MOCTPOEHHE Ha OCHOBE MOJYYEHHBIX JaHHBIX CETEBOM M BPEMEHHOU Tuarpamm;

- MOCTPOEHHE IMarpaMMBbl pacrpeziesieHus: padOTHUKOB I10 3TaraM;

[Ipu ompenenenun sTama yKa3blBaeTCS €ro Ha3BaHHE — OTpaXkarollee CyTh JTara
(Hampumep, OmpeleNeHHe IOIb30BATEILCKUX TPEOOBaHMM, MPOCKTUpOBaHUE UHTepdeiica);
ATarnoB JOKHO OBITH HE MeHee 7, B MPOEKTE 3aJIeHCTBOBAHO 3 ueloBeKa MepcoHana (rpymnmna
pa3paboTIUKOB).

OcHoOBBI TEOpUM

IlnanupoBanue MpoeKkTa

anaBneHHe IMPpOrpaMMHBIM IIPOCKTOM 3aBHCHUT OT IMPABHUJIBHOTO IIAHUPOBAHUA pa60T,
H606XO[[I/IMBIX JUIA €ro BBIIIOJHCHUA. IIman momoraet MCHCDKCPY NpPCABUACTDH HpO6JI€MI)I,
KOTOpBIE MOTYT BO3HUKHYTh Ha Kakux-InOo Jdtamax cosmanus 11O, wu pa3paborath
IIPEBEHTUBHBIE MEpPbl I HUX HOpeaynpexaeHuss win peuieHus. [lnan, paspaboTaHHbIM Ha
Ha4yaJbHOM 3Talle IPOEKTa, pacCMaTPUBAETCS BCEMHU €ro Y4YaCTHUKAMHU Kak PYKOBOISIIUN
AOKYMCHT, BBIITOJJHCHHUE KOTOPOT'O AOJIKHO IMPUBCECTU K YCIICITHOMY 3aBCPIICHHIO ITPOCKTA. 9ToT
HepBOHaIIa.HI)HHﬁ I1aH OJOJIKEH MaKCHUMaJIbHO HOI[pO6H0 OIMMCBIBATh BCC OTallbl pCaiu3allvun
npoekTa. Kpome pa3paboTku 1uiaHa IpOeKTa, Ha MEHeKepa JOKHUTCS 00SI3aHHOCTD pa3paboTKu
JIPYTUX BUAOB IUIAHOB. DTH BUBI TUTAHOB KPATKO OMHUCAaHbBI B Tabmuie 3.1.

B nmuctunre 1 nokasan npouecc mianuposanus co3nanud [10 B Buge ncesgokona. 31ech
CZI€NIaH aKIEHT Ha TOM, YTO IUIAHUPOBAHME — 3TO UTEpalMOHHBIN mpouecc. [Tockonpky B mpo-
1IeCCe BBIMOJIHEHUS MPOEKTa MOCTOSIHHO MOCTyHaeT HoBas WMH(popMalMs, IUIaH JOJDKEH pery-
JSIPHO TlepecMaTpuBaThes. BaxkHbIMM (akTOpaMu, KOTOPbIE JOJDKHBI YUUTBHIBATHCS IPU pas3pa-
0OTKe IUIaHa, ABJSAIOTCS (PMHAHCOBBIE U JIENIOBBIE 00sI3aTeIbCTBA Opranu3anuu. Eciu onn uzme-
HSIOTCS, 9TH U3MEHEHMSI TaKXKe JIOJDKHBI HAlTH OTpaXkeHHe B I1aHe palorT.

Tabmuma 4.1 - Bune! mianos

I1nan Onucanue

[1nan kauecTBa OnuceiBaeT CTaHIAPThl U MEPONPUSITHUS MO MOJJEPKKE KadecTBa
paspabarbiBaemoro 110

IInan arTecranumn OnuceiBaeT crocoObl, pecypchl U epedeHb padoT, HEOOXOAUMBIX JUIS aT-

TCCTAalluNU HpOI‘p&MMHOfI CUCTCMBI

[lman  ynpaBnenus] OMUCHIBAET CTPYKTYPY M MPOLIECCH YIPaBIeHUs KOHPHUTyparuei
KOH(Urypanuen

[1nan cornpoBoxk-| [Ipennaraer nnan meponpusaTuil, Tpedyroumxcs st conpoBoxxaeHus 110
nenus 110 B IIPOLIECCE €70 IKCILTYaTallUH, a TAK)KE PACUET CTOUMOCTH COIPOBOXKIE-
HUSI U HEOOXOMMBIE JIJIsl TOTO PECYPCHI

IInan 0 YyIIpaBJIC- OnuceiBaeT MCPONPUATHS, HAITPABJICHHLIC Ha ITOBBIICHUC KBaJ'II/I(bI/IKa-
HUIO IICPCOHAJIOM UK YJICHOB KOMaHAbI paBpa6OT‘-II/IKOB

JIuctunr 1. IIpouecc niiaHMpoBaHus NMPOEKTA

OmnpeneneHne MPOSKTHBIX OTpaHHYEHHH

[lepBoHauanbHas OLIEHKA MAPAMETPOB MPOEKTA

OmnpezeneHne 3TanoB BHITOJIHEHUS TPOEKTA M KOHTPOJIBHBIX OTMETOK
while moka mpoekT He 3aBepIUTCs Wi He OyaeT ocTaHoBIeH loop
CocraBinenue rpaduka padbot

Hauano BeimosHeHHS paboT




OsxuiaHre OKOHYaHHUsI OYEPEIHOT0 dTana padoT
OrtciiexxuBaHue X0/1a BHITIOJHEHHS Pa0boT

[TepecMOTp OLIEHOK MAapaMETPOB MPOCKTA

W3menenue rpaduka padbot

[TepecMOTp MPOESKTHBIX OTPaHHUYCHUIN

if (Bo3HmKI1a IpoOema) then

[TepecMOTp TEXHUYECKHUX MM OPTaHU3ALMOHHBIX ITAPAMETPOB
npoekra end if

end loop

KoHTpoJsibHbIE 0TMETKH 3TaNOB padoT

Menemkepy Ui opranu3anuu nporecca coznanus 110 u ynpasieHus UM HeoOXoauMa
unpopmanud. [Tockonbky camMo mporpamMmHoOe OOecrieueHHEe HeoCsI3aeMo, 3Ta YyIpaBlieHYecKas
nHpOpMAIHA MOXKET OBITh TIOJTY4YEHA TOJIBKO B BUAE TOKYMEHTOB, OTOOPaKAIOIINX BHIMIOJHEHUE
OUYEepEeTHOr0 3Tana pa3padoTKU MPOrpaMMHOI0 IpoAyKTa. be3 aToi nHpopManuy Henb3s CyAUTh
O CTENEeHH TOTOBHOCTH CO3[aBaeMOr0 MPOyKTa, HEBO3MOYKHO OLIEHUThH IIPOU3BEICHHBIC
3aTpaThl WIM U3MEHUTH Tpaduk padoT.

[Ipy nmaHupoBaHMM TpoOIlEcCa OMPEAENSIOTCS KOHTPOJbHbIE OTMETKHM— BEXH,
OTMEYAIOIINe OKOHYAHUE OMpPENETICHHOro 3Tama pador. (s Kakmoi KOHTPOIBHONW OTMETKU
CO3JaeTCsl OTYET, KOTOPBIM MPEIOCTABISIETCS PYKOBOJACTBY MPOEKTA. DTU OTYETHl HE JIOJKHBI
ObITh OOJBIIMMU OOBEMHBIMU JOKYMEHTAMHU; OHHM JOJKHBI MOJBOAMTH KpPaTKHE€ HWTOTH
OKOHYAHUS OTHEIHHOTO JIOTMYECKU 3aBEPIICHHOrO 3Tala MPOeKTa. JTaroM HE MOXKET ObITh,
HarnpuMep, "Hanucanne 80% koaa nporpamm", MOCKOJIbKY HEBO3MOXHO MPOBEPUTH 3aBEPILICHHE
Takoro '"srama"; KpoMme TOro, moja00Has HHPOpMAIMS MPAKTHUECKU Oecroiie3Ha IS
yIpaBJIeHHs, MOCKOJIbKY 3/1eCh HE OTOOpakaeTcsi CBsA3b ATOro "stama" ¢ APYrUMH 3TaraMu
co3manud I10.

OObIYHO MO 3aBEPIIEHHMHM OCHOBHBIX OOJIBIIMX STamloB, TaKUX KakK pa3paboTka
cnenn(puKauy, MPOEKTHPOBaHUE M T.I., 3aka3uuky I[1O mpemocraBisioTcs pe3ynbTaThl UX
BBIIMOJIHEHUS, TaK Ha3bIBa€Mble KOHTPOJBHBIE IPOEKTHBIE 3JIEMEHTBl. IJTO MOXET ObITh
JOKYMEHTalMs, NPOTOTUIl MPOTrPAMMHOIO IPOAYKTA, 3aKOHUeHHble noacucreMsl 110 u T.x.
KoHTposbHBIE MPOEKTHBIE AJIEMEHTHI, IpeaocTaBisieMble 3aka3uuky 11O, moryr coBmamate c
KOHTPOJIbHBIMH OTMETKaMH (TOYHEE, C pe3yJibTaTaMU BBIOJHEHMUs Kakoro-nubo srtama). Ho
o0OpaTHOe yTBepXkaeHue HeBepHO. KOHTpOJIbHBIE OTMETKM — 3TO BHYTPEHHHME IPOEKTHBIE
PE3YJIBTaThl, KOTOPBIE UCIOIB3YIOTCS AJI1 KOHTPOJIS 32 XOJIOM BBIIIOJIHEHHUS NIPOEKTA, U OHU, KaK
IIPaBWJIO, HE MTPENOCTABIIAIOTCS 3aKazuuky [10.

Jnst ompeneneHuss KOHTPOIBHBIX OTMETOK Bech mporecc cosnanus 110 momkeHn ObITh
pa3bUT Ha OTHENbHbIE 3Tambl C YKa3aHHbBIM "BBIXOJOM" (pe3yibTaTOM) Ka)XJOro JTara.
Hanpumep, Ha pucynke 4.1 nokaszansl 3Tansl pa3padoTku cnenudukanuy TpedboBaHuil B ciryyae,
KOI'Zla JUlsl €€ MPOBEPKHU MCIOIb3YETCs NMPOTOTUI CUCTEMBI, a TAK)KE MPEACTABIEHBI BHIXOHBIE
pe3ynbTaThl (KOHTPOJbHBIE OTMETKH) Ka)XJO0ro JTama. 37ecCh KOHTPOJBbHBIMH IPOEKTHBIMH
3JIEMEHTaMU SBJISIOTCS TpeOoBaHUs U cneruuKalus TpeOoBaHHH.

Axanda
oCyLIeCT-
BAMOCTH

A
Morsj0earTentexue on Npoexr CucTemKme
Orver 1pe5OBaKHA ¥x | aprmexrype 1pe6OBaHMR
— ] —_— - -

Pucynok 4.1 - Dramnel npouecca pa3padoTku crienupuKauu

Pa3paborea
npaTeTMNa

AHane3
1pebosannn




I'paduk pador

CocraBnenue rpaduka - 0JlHa U3 CaMbIX OTBETCTBEHHBIX Pa0OT, BHIMOIHAEMBIX MEHEKe-
poM mpoekTa. 37ech MEHEKEp OLEHUBACT JUIMTEIbHOCTh MPOEKTA, OMpEesieT pecypchl, He-
00XO0UMBIE IJISl peanu3alii OTAEIbHBIX 3TAroB padoT, U MpeACTaBiIseT UX (ITambl) B BUAE CO-
IJIaCOBaHHOM TOcjen0BaTeNbHOCTH. Eciy JaHHbI MPOEKT mo100eH paHee pealn30BaHHOMY, TO
rpaduk paboT MOCIEIHEro MPOeKTa MOXKHO B3STh 32 OCHOBY ISl JaHHOrO Ipoekta. Ho 3arem
ClIelyeT y4ecTh, YTO Ha OTAENIbHBIX dTarax HOBOI'O MPOEKTa MOTYT HCIIOJIb30BAThCS METOIbI U
MOJIXO/IbI, OTJIMYHBIE OT UCTIIOJIb30BAaHHBIX paHee.

Ecnu mpoekt sBisieTcss WHHOBAIIMOHHBIM, [E€PBOHAYAIBHBIE OLIEHKH JUIUTEIBHOCTU U
TpeOyeMbIX pECypcoB HaBepHsKa OyAyT CIMIIKOM ONTHUMUCTUYHBIMH, JaXK€ €CIU MEHEIKEp
MOTIBITAETCS MMPEAYCMOTPETh BCE BO3MOKHBIE HEOXKHMAAHHOCTH. C 3TOM TOUKHU 3pEHUS MPOEKTHI
co3nanusa [10 He oTnMuaroTcs OT GONBIIMX WHHOBAIIMOHHBIX TEXHUYECKHX MPOEKTOB. HoBble
a’pomopThl, MOCTBI W JaX€ HOBbIE aBTOMOOWJIM, KaK MPaBWJIO, TOSABISAIOTCS T0O3Ke
MIePBOHAYAIILHO OOBSIBICHHBIX CPOKOB UX CIIa4H WJIU MOCTYIJICHUS HA PHIHOK, YeMY MPUUYHMHON
SIBJIAIOTCSI HEO’KUAHHO BO3HUKIIIME TIPOOJIEMbl U TpyAHOCTH. IMEHHO mo3Tomy rpaduku padot
HEO0OXOIMMO TOCTOSHHO OOHOBIISITH MO Mepe MOCTYIUIEHHWS HOBOW HH(pOpPMAIMH O XOJe
BBITIOJTHEHUS IPOEKTA.

B npouecce cocrapnenus rpapuka (pucyHok 4.2) BeCh MaccuB padOT, HEOOXOUMBIX JIs
peanu3ayy MpoeKTa, pa30MBaeTCsl Ha OTHENBHBIC ATAlbl U OLCHUBACTCS BpeMs, TpeOyromeecs
JUTS. BBITIOJTHEHHS Kax10T0 dTana. OOBYHO MHOTHE 3Tallbl BRIMOJTHIIOTCS MapayuienbHo. ['paduk
paboT JOMKEH MpeaycMaTpuBaTh STO M PACHpPENeNsiTh MPOU3BOACTBEHHBIE PECYpChl MEXIY
HUMHU Hambosee ONTHUMAalbHBIM oOpa3oM. HexBaTka pecypcoB [isl BBINOJIHEHHUS KaKOTO-THOO
KPUTUYECKOTO dTara - 4acTas IpUIruHa 33JCPKKU BBIIIOTHCHHS BCETO MPOCKTA.

JuTeabHOCTh ATAnoB OOBIYHO JOJHKHA OBITH HE MeHblIe Henenu. Eciau ona Oyner MeHb-
1€, TO OKaXKETCS HIKE TOYHOCTH BPEMEHHBIX OIEHOK JTAIOB, YTO MOXET MPUBECTH K YaCTOMY
nepecMoTpy Tpaduka pador. Takxke 1enecoobpa3Ho (B acleKTe YIPABJICHHUS MPOECKTOM)
YCTaHOBUTh MaKCHUMAIIbHYIO JITUTENILHOCTh ATANoB, He MpeBblmaromtyto 8 win 10 venens. Ecnu
€CTh ATalbl, UMEIOIINE OONBIIYIO TUTENFHOCTh, UX CIEIyeT pa3OUTh Ha TAnbl MEHBIICH N-
TEJIBHOCTH.

[Tpu pacyere NIUTEILHOCTH 3TAllOB MEHE/KEP JIOJDKEH YYUTHIBATh, YTO BBIMIOJTHCHHE
mo0oro 3rana He obolaeTcst 0e3 OONBUINX WM MaJeHbKUX Mpo0ieM U 3aaepkek. Pazpaborunku
MOTYT JOITYCKaTh OIMUOKH WJIM 3aJePXKUBATH CBOIO pabOTy, TEXHHKA MOXKET BBIUTH W3 CTPOS
mn0o amnmapaTHele WJIM TPOTPaMMHBIE CPEICTBA IMOAJCPKKH Tporecca pa3padOTKH MOTYT
MOCTYIIUTh C OIO3JaHUueM. ECIM TPOEKT HWHHOBAIIMOHHBIA M TEXHHYECKH CIIOKHBIM, 3TO
CTAaHOBHTCS JIOTIOJHUTEIIEHBIM (DAKTOPOM TIOSIBIICHUST HETIPEABHUICHHBIX MPOOJIEM U YBEITHUCHUS
JUTATEITHFHOCTHU peai3aIiiy MPOCKTa 110 CPABHEHUIO C TIEPBOHAYATLHBIMH OI[CHKAMM.

Kpome BpeMeHHBIX 3aTpaT, MEHEIKEp JOJDKCH pacCUMTaTh JPYTHE PECypCHI,
HEOOXOUMBIC ISl YCTIEITHOTO BBITIOJIHEHMsI Kakoro 3tama. OcoOblid BHI PEeCypcoB — 3TO
KOMaH a pa3pabO0TYNKOB, NMPUBJICUCHHAS K BBHITIOJHCHHIO MPOCKTA. J[pyruMu BUIaMu pecypcoB
MOTYT OBITH HEo0XOoAWMOE CBOOOJHOE JHCKOBOE TIPOCTPAHCTBO Ha CepBepe, BpeMs
WCIIONB30BaHUSI KAKOTO-THOO CIENHMATIbHOTO 000py/IOBaHUS H OFOJDKETHBIE CpPENCTBA Ha
KOMaHIMPOBOYHBIE PACXOJIBI TEPCOHATA, PAOOTAIOIIETO HA/l IPOSKTOM.

TpedoBanus k 1O

JluarpaMMbl IpoLeccoB U BpeMeHHbIe THATPAMMBbI

]

Coaparme
rpadwica
pabor /.

Ouexxa

pecypcos
RN& 313008 /)

Onpepenenue
3ABACHMBIX
aranos

Pacnpenenenne
nepcoHana
no 3ranam




Pucynok 4.2 - [Ipouecc cocraBnenus rpaguka padbot

Cy1iecTByeT X0opoIee SMIUPUIECKOE TPaBUIIO: OLICHUBATh BPEMEHHBIE 3aTpaThl TaK, Kak
OyITO HHMYEro HEMPEIBUIICHHOTO W "IJIOXOro'" HE MOXKET CIYYHThCS, 3aT€M YBEJIMYUTH ITH
OIICHKH JIJIs y4eTa BO3MOXKHBIX MpobeM. Bo3MokHBIE, HO TPYAHO MPOTHO3UPYEMBIE MPOOJIEMbI
CYIIIECTBEHHO 3aBUCAT OT THIA M TMapaMeTPOB IMPOEKTA, a TAKKE OT KBaIU(UKAIMU U OIbITA
YJICHOB KOMaHIbl pa3paboTYMKOB. K HMCXOJHBIM pacueTHBIM OIICHKAM PEKOMEHIYEeTCs
n06aByaTh 30% Ha BO3MOXKHBIE TIPoOeMbl U 3aTeM e 20%, 9To0bI ObITh TOTOBBIM K TOMY, YTO
HEBO3MOJKHO TIPEABUICTD.

I'paduk paboT TO MPOEKTy OOBIYHO TPEACTABISACTCS B BHJIE HaOopa auarpaMMm U
rpaduKoB, IMOKA3bIBAIOIIMX pa30MEHHE MPOCKTHBIX pa0OT Ha ITambl, 3aBUCHMOCTH MEXKIY
ATanaMu U pacupejiesieHue pa3paboTUYMKOB 10 ITAMAM.

BpemenHble U ceTeBbI€ ANATPAMMBI

Bpemennbsie u cereBble JaMarpaMMbl TIOJIC3HBI ISl TPEICTaBICHHUS Trpaduka padoT.
Bpemennas nuarpamma moOKa3bplBaeT BpeMs Hayajga M OKOHYAHUSA KaXJIOTO 3Tama U €ro
matenabHocTh. CeTeBas nuarpaMMa OTOOpaXKaeT 3aBHCHMOCTH MEXKAY Pa3IMYHBIMH 3TaraMu
MPOEKTa. DTU IUarpaMMbl MO>KHO CO3/1aTh aBTOMAaTHYECKH C MOMOIIbIO MPOTPAMMHBIX CPE/ICTB
MOA/ICPKKH YIIPABJICHUS HA OCHOBE MH(POPMAIINH, 3JI0KEHHOM B 0a3€ JaHHBIX MTPOEKTA.

PaccMoTpuM aTambl HEKOEro MpOEKTa, MpeACTaBlIeHHblE B Tabn. 4.2, U3 KOTOpOH, B
YacCTHOCTH, BUJHO, 4TO dTan T3 3aBucut ot 3tama T1. DTto 3Haumrt, uro stan T1 momkeH
3aBepUIMTHCS TMpexae, ueM HauHercs otan T3. Hanpumep, nHa otame T1 mnpoBoautcs
KOMITOHEHTHBII aHalu3 CO37aBaeMoOro IMpOrpaMMHOIO NpOAyKTa, a Ha odrtame T3 —
MIPOEKTUPOBAHHUE CUCTEMBI.

Tabnuma 4.2 - Drarnsl TpoeKTa

Ortan JlnutensHOCTh (THM) 3aBHUCHMOCTD
T1 8

T2 15

T3 15 T1 (M1)

T4 10

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

T8 25 T4 (M5)

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

Ha ocHOBe NpWBEICHHBIX 3HAYCHUN JUTUTEITBHOCTH TAINlOB M 3aBUCHMOCTH MEKIY HUMHU
CTpOMUTCSI ceTeBoi Tpaduk mocienoBaTeNbHOCTH 3TanoB (pucyHok 4.3). Ha stoM rpaduke
BUJIHO, Kakue pabOThl MOTYT BBINOJHATHCS MNapayIeNIbHO, a KaKHe JOJDKHBI BBITOIHATHCA
MOCJIeIOBAaTeNbHO JPYT 3a JPYroM. OTambl 0003HA4Y€HBl MPSIMOYrojbHUKaMu. KOHTposbHbIE
OTMETKH U KOHTPOJIbHBIE TPOEKTHBIE JIEMEHTHI ITOKa3aHbI B BUJIE OBAIIOB M 0003HAUYEHBI (KaK
B Tabm. 4.2) OykBoii M ¢ COOTBETCTBYIOIIMM HOMEpoM. JlaThl Ha MaHHOW JaUarpamme
COOTBETCTBYIOT Hauyasly BBINOJHEHHUs 3TanoB. CeTeByl0 IuarpaMMmy cjelyeT 4YuTaTh CleBa
HaMpaBo U CBEpXY BHH3.
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Pucynok 4.3 - CereBas nuarpamma 3TanoB

Ecin n1s co3maHus ceTeBOMl AuarpamMMbl HCIOJIB3YIOTCS IPOTrpaMMHbBIE CpENCTBa
MOAJEPKKH YIPaBJICHUS IPOEKTOM, KaXKJblil 3Tall JOJKEH 3aKaHUMBAaThCS KOHTPOJIbHOU
oTMeTKOM. OuepeqHOW H3Talm MOXET HayaTbCsl TOJBKO TOrJa, Korja OyAer mojydyeHa
KOHTpPOJIbHAsl OTMETKa (KOTOpas MOKET 3aBUCETh OT HECKOJIbKUX IMPENUIECTBYIOLIUX STaIoB).
[Toaromy B TperbeMm crTonOe Tabia. 4.2 mpuBENEHBbl KOHTPOJbHBIE OTMETKHM; OHM OYyAyT
JOCTUTHYTBl TOJIBKO TOTJa, KOorja OyAeT 3aBeplleH 3Tal, B CTPOKE KOTOPOro IOMEIleHa
COOTBETCTBYIOIIAsl KOHTPOJIbHASI OTMETKA.

JIroboi1 sTam He MOXKET HauyaThCsl, NOKa HE BBIOJHEHBI BCE ATallbl HAa BCEX MYyTHX,
BEIyIIUX OT Hayajla MpoeKTa K JaHHOMY 3tany. Hanpumep, atan T9 He MoxkeT HauaThCs, MTOKa
He OynyT 3aBepmieHbl dTanbl 13 w T6. OTMerum, 4YTO B JI@HHOM CiIy4yae JOCTHIXKEHUE
KOHTPOJIbHON OTMETKH M4 rOBOPHUT O TOM, UTO 3TH 3TAIIbI 3aBEPILIECHBI.

MuHuManbHOE BpeMs BBIIIOJHEHUS BCETO IMPOEKTa MOYKHO PaccuuTaTh, IPOCYMMHUPOBAB
B CETEeBOH JuarpamMme JUIMTEIBHOCTH 3TalloB HAa CaMOM JJIMHHOM INyTH (JUIMHA NYTH 37ECh
U3MepsIeTCsl He KOJUYECTBOM ITAloB Ha MyTH, a CYMMapHOH JJIUTEIbHOCTHIO 3TUX 3TAIoOB) OT
Hayasa MpoeKTa J0 €ro OKOHYaHUs (3TO Tak Ha3bIBAEMbI KpUTHUECKUN MyTh). B Hamewm cinyyae
MPOAOIDKUTENPHOCTh TMpoeKkTa coctaBisier 11 Hemens wmm 55 paboumx aneid. Ha puc. 4.3
KPUTHYECKHH MyTh MOKa3aH 0oJiee TOJICTHIMH JIMHUSAMH, YeM OCTallbHble MyTH. TakuM obpazom,
o01masi MpOAOIDKUTENLHOCTh pealn3allii MPOEKTa 3aBUCUT OT HTArloB padoT, HAXOIALIMXCS Ha
KpuTHYeckoM myTH. JIroGast 3ajiepkka B 3aBEpLICHHUU JIIOOOro 3Tama Ha KPUTUYECKOM IyTH
IIPUBENET K 3a/1€P>KKE BCETO MPOEKTA.

3anepkka B 3aBEpILIEHUU STAlOB, HE BXOJAIIMX B KPUTHYECKUHA MyTh, HE BIUSAET Ha
IIPOJOJKUTEIBHOCTD BCETO MPOEKTA /10 TEX IOp, IIOKa CyMMapHas JUIMTEIbHOCTb 3TUX 3TaIoB (C
YUTOM 33/Iep)K€K) Ha KaKOM-HMOyJOb IYTH HE IMPEBBICUT MPOJOJDKUTEIBHOCTH paboT Ha
kputnueckoM nytu. Hampumep, 3amepxka stanma T8 Ha cpok, meHpmui 20 nHEN, HUKAaK He
BIUSET Ha OONIYI0 MPOJOJDKUTENBHOCTh npoekta. Ha puc. 4.4 mpexacraBieHa BpeMeHHas
uarpamma, Ha KOTOpPO MOKa3aHbl BO3MOYKHBIE 33JIEP>KKHM Ha Ka)KIOM JTarle.
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PI/ICYHOK 44 - BpeMeHHaﬂ JuarpaMma JUIMTCIbHOCTH 3TAllOB

CereBasg nuarpaMMa IO3BOJISIET YBUACTH B 3aBUCMMOCTH 3TallOB 3HAYUMOCTb TOTO WJIN
MHOTO JTana Jjs pealu3alliy BCero nmpoekra. BHMMaHue K 3TamaM KpUTUYECKOrO IYTH 4YacTo
MO3BOJISIET HAMTU CIOCOOBI MX M3MEHEHHUs C TeM, YTOObl COKPAaTUTh JUINTEIBHOCTh BCETO
npoekTa. MeHeKepbl UCTIONb3YIOT CETEBYIO AMAarpaMMy JJIsl paciipeieeHus: pador.

Ha puc. 4.5 nokazano napyroe mnpencrtaBieHue rpaduka padoT. ITO BpEeMEHHAs
nuarpamMma (MHOTJa Ha3blBaeMasi II0 UMEHU ee n3o0peratens quarpammoi ['anta) MoxeT ObITh
MIOCTPOEHA MPOrPaMMHBIMM CPEICTBaMU MOJJEPKKU Ipolecca ynpasieHusa. OHa MOKa3bIBaeT
JUINTEIBHOCTh BBIMIOJIHEHUSI KaXJIOr0 AJTalma M BO3MOXHBIE WX 3aJ€pKKU (IIOKa3aHBbI
3aT€HEHHBIMU MPSIMOYTOJbHUKAMHU), @ TAKXKE JaThl Hayajla U OKOHYAHUS KaXKJI0T0 dTana. JTarmbl
KPUTHUYECKOIO MyTH HE UMEIOT 3aTE€HEHHBIX MPSAMOYTOJIBHUKOB; 3TO O3HAYAET, YTO 3aJEepiKKa C
3aBepUICHHEM JaHHBIX 3TANlOB MPUBEJET K YBEITUUYECHHUIO JUIUTEILHOCTH BCETO MTPOEKTA.

Tabnuua 4.3 - Pacnipenenenue UCIIOTHUTENIEH MO ATariamMm

Oran Hcnonaurens
T1 Jxenn
T2 Anna
T3 JIxenH
T4 Dpen
TS5 Mbpu
T6 Anna
T7 Jxum
T8 Open
T9 JIxenH
T10 AHHa
TI11 Dpen
T12 Open

[Tomo6HO pacnipeeneHNI0 BPEMEHH BBITIOJIHEHHUS ATAOB, MEHEKEP JOJKEH PacCUUuTaTh
pacnpezielieHne pecypcoB O dTarnaM, B YaCTHOCTH Ha3HAUUTh UCTIOJIHUTENCH Ha KaXKbIH ATall.



B T1abn. 4.3 npuBeneHo pacupeneiacHue pa3pabOTIYMKOB HA KK/l 3Tall, TPEICTaBICHHBINA Ha
puc. 4.5.

[lpuBenennas Ttabmuna MOXeT OBITh MCIONB30BaHA IPOTPAMMHBIMU  CPEICTBAMU
MOAJEPKKHU Ipoliecca YIpaBICHUS [UIsl TOCTPOSHUS BPEMEHHON JAuarpaMMbl 3aHSTOCTU
COTPYIHUKOB Ha OIpeAeNeHHbIX 3Tanax pador (puc. 4.5). Ilepconan He 3aHAT B paboTe HaI
IIPOEKTOM BCE BpEMs €ro peainusauuu. B TedeHuwe nepuojia HE3aHATOCTH COTPYAHUKH MOTYT
OBITH B OTIIyCKE, Pa0OTaTh HAJ APYTUMH NIPOEKTAMH, TPOXOAUTH O0YUEHHUE H T.JI.

417 117 18/71 2571 1/8 8/8 15/8 22/8 29/8 5/9 12/9 19/9
[ [ ‘
Opea | T4 |
T8 [T
T12
Oxein | T1
T3
| Z |
AHHa | T2 [ [
T6 [110 ]
Oxum |T7 I
Mapu

Pucynok 4.5 - Bpemennas quarpamma pacnpe/ieneHusi paboTHUKOB TI0 dTarnam

B Oompmmx opraHuzanusx oOBIYHO paboTaeT MHOTO CHEIHAINCTOB, KOTOpHIE
3aJICUCTBYIOTCSl B TIPOEKTE MO Mepe HeoOXoauMocTH. KoHeuHO, Takoil Moaxoa MOKET CO3/1aTh
OTIpeJieNIeHHbIE TPOOJIEMBI IS MEHEKEPOB MPOEKTOB. Hampumep, ecinu crienuaiucT 3aHsT B
MIPOEKTE, KOTOPBIA 3aJiep)KUBAETCS, 3TO MOXKET CO3JaTh MNpPSAMBbIE CIOXHOCTU Ui JPYTUX
IIPOEKTOB, TJI€ OH TAaK)Ke TOJHDKEH y4acTBOBATh.

[TepBoHauanpHblii rpaduk pabOT HEM3OEKHO CONEPKUT KaKkue-HUOYIb OIMIMOKU WIH
HemopaboTku. Ilo Mepe peanu3anum NpPOEKTa PACCUATAHHBIE OLEHKH JUTUTEITHLHOCTH
BBITIOJIHEHUS ATAoB pabOT JOJKHBI CPaBHUBATHCS C PEATbHBIMH CPOKAMH BBITIOJHEHHUS 3THX
9TanoB. Pe3ynbraTsl CpaBHEHUS JTOJKHBI HCIOJB30BATHCS B KAYECTBE OCHOBHI IS MEPECMOTPA
rpapuka paboT elle He peaJM30BAHHBIX 3TAloOB MPOEKTAa, B YACTHOCTU JJSI TOTO, YTOOBI
MOTIBITATHCS. YMEHBIIUTD JUIUTEILHOCTh 3TAllOB KPUTUYECKOTO MYTH.

ITocTanoBKa 3a1a4M K NPaKTH4YeCKOH padoTe 6

. I3y4nTh npeuiaraeMblii TEOPETUYECKHUIM MaTeprall.
. [TocTpouTh BpEMEHHYIO U CETEBYIO TMArpaMMbl JUIsl BHIOPAHHOTO MPOEKTA.
. [TocTponuts 1uarpammy pacnpeneseHns y4aCTHUKOB IPYIIIBI IO STaIlaM.
. IIocTpouTh CIMCOK BO3MOXKHBIX PUCKOB C YKa3aHUEM HA3BAHMS U ONUCAHUS PUCKA.
. [IpoBecTu aHaIU3 pUCKOB.
. Onucatp CTpaTEruio MIIAHUPOBAHUS PUCKOB.
7. IlocTpouTh OTYET, BKIIIOYAIOLIHMI BCE MOTyYE€HHBIE IHarpaMMbl U OTIMCAHUE CTPAaTETuH
IJIaHUPOBAHUS pUCKOB. [IpecTaBUTh OTUET MO MPaKTUYECKO paboTe JIIsl 3aIIMThI.

OO WDN -

BapuaHThl HHAUBUAYAJIBHBIX 3aJaHUM

B coorBercTBUM ¢ yKa3aHHON NpeAMETHOW 00JacThi0 M KiaccoM paszpabaThiBaeMOn
MH(POPMALIMOHHON CHCTEMBl IOCTPOUTh BPEMEHHYIO M CETEBYI JHAarpaMMbl; MOCTPOUTH
AuarpaMmy pactupCACICHUA YYaCTHUKOB I'PYIIIIBI 11O 3TalaM; MOCTPOUTH CITMCOK BO3MOKHBIX



PUCKOB C YKa3aHUEM Ha3BaAHUSA U OIMKMCAHUA PUCKA, ITIPOBECTU aHAJIN3 PUCKOB; OITUCATh
CTPAaTCTUIO IJIAaHUPOBAHUA PUCKOB.

Tabnuua 4.4 — UnaquBuyanbHbIe 3a1aHUS

Ne | IlpepmerHast o61acTh Knacc UC

1 Ckian MRP

2 ITpon3BOCTBEHHOE IPEANIPUATHE ERP

3 Toprosoe npeanpusitue CRM

4 Toprosoe npeanpusitue SCM

9) ToproBoe npeanpusitue B2C

6 ITopran B2B

7 CTpouTenbHOE NPEIIPUITHE NC yuera

8 Briciiee yuebHoe 3aBeieHre NC ynpaBnenus
9 WudpactpykTypa npeanpustus CIIIIP

10 | AnnapaTtHas HHPPACTPYKTYPa NPEAIPUSITHS DKcHepTHas CUCTEMaA

Conep:xaHue oTyeTa

[To BbImoNMHEHHOM paboTe cocTaBigeTcs oTueT. OTUYET BBHIMOIHSIETCS B AJIEKTPOHHOM
Bu/jie. [10 BBIMMOTHEHHOMY OTUYETY MTPOBOIUTCS 3aIUTa TPAKTHICSCKON PaOOTEHI.

Otuer no npakTU4Yeckoil paboTe JOMKEH COCTOATh U3 CIEAYIOIIUX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJIHAsI 4acCTh: KpaTKOE OMHUCAHUE IIeJIeH MpoeKTa. BBOogHAs YacTh oTueTa JOJKHA
BKJIIOUATh MYHKTHI: YCIOBHE 3a/1a4H; MMOPSIIO0K BHIIOIHEHHS; POTPaMMHO-aNapaTHbIe
CpEeICTBA, HCITOJIb3yEeMbIE IPH BHIMIOTHCHUH PAOOTHI.

- OCHOBHasg dYacTh (omucanue pabOThI): oONHUcaHue WHOOPMAIMOHHOW CHCTEMBI,
BpEMEHHasi W CeTeBas JauarpamMmbl YIpaBieHHs MpoeKkToM paspabotku WC; amarpamma
pacmpesieieHns Y9aCTHUKOB TPYMIMBI MO dTamaM; CIHCOK PUCKOB; aHAIM3 PHUCKOB; CTpaTETUS
TUTAHUPOBAHUS PUCKOB.

- 3aKIIF0YEHHE (BBIBOJIBI);

- CIIUCOK UCIIOJIb30BAHHOM JINTEPATYypPHI.

3amuTa oT4YeTa 1o MPaKTHUEeCKON padoTe 3aKI0YaeTcs B MPEAbSIBICHUN MIPETOAaBaTelto
MOJIYYEHHBIX Pe3yabTaTOB B BHJE (haiija U JEMOHCTPAIMH MOJTYYCHHBIX HABBIKOB MPU OTBETAX
Ha BOMPOCHI IPENOoAaBaTesl.

KOHTpOJ’IbHLIe BOIIPOCHI

1. VYmopasienue ka4eCTBOM MPOrPaMMHOIO MPOAYKTA.

2. [Ipouecc urannpoBanus co3ganwus [10.

. KonTposabHbIe 0OTMETKH 3TanoB padoT.

JluarpamMMbl IPOIIECCOB M BPEMEHHBIC JTHarPAMMEI.

BpemenHsbie u ceTeBble AUArpaMMEl.

. Pactipenenenre ucnosiHUTENER 1O Tanam

Tumsl puCcKOB, KOTOPBIE MOTYT OKa3aTh BIUSHUE HA JTAHHBIA TPOEKT
. CxeMa mporiecca ynpaBieHUs] pUCKaMH

. Pe3ynbpTaThl aHanmm3a puckoB

©O~NOUh W

IMpakTuyeckas padora 7. O030p cOBpeMeHHbIX MPOEKTHBIX TEXHOJIOTUil B
HUT-chpepe

Leas padorbl: M3yueHne coBpeMeHHBIX TMpoeKTHBIX TexHonorud B UT-chepe.
IlonyyeHue HaABBIKOB IIO NPUMEHEHMIO JAHHBIX METOJOJIOTMM I IUIAHUPOBAHUS IPOCKTA.
N3yueHnue MeTo0B ynpaBieHHs KayeCTBOM IIPOEKTUPOBAHUS UH(OPMAIIMOHHBIX CUCTEM.




[IpakTnueckass paboTa HampapiieHa Ha O3HAKOMJICHHE C OCHOBHBIMH TMOHATUSMU
METOAOJIOTUH YIPABIICHUS MPOEKTAMHU, TOJYYEHHE HABBIKOB 10 MPUMEHEHHUIO JAHHBIX MOHATUN
IIPY TIOCTPOSHUU TUTaHA MPOEKTa, MOCTPOCHHS Tpaduka paboT, pacrpeeICHUs] UCTIOTHUTEIICH,
yIOpaBlIeHUS pPUCKaMH, H3y4YEHHE METOJOB  YIpABICHHS KAa4eCTBOM  IPOCKTHPOBAHUS
MH()OPMAMOHHBIX CHCTEM, U3YYCHHUSI METPUK KauyecTBa MPOTPAMMHOT0 00CCIICUCHHSI.

TpeboBaHust K pe3ysbTaTaM BBIMOJIHEHUS IPAKTUYECKON padOThI:

[TocTpouth MOAENH YIIPaBICHUS IPOESKTOM, BKIIOYAIOIIYIO:

- OIIpe/IeJICHNE BCEX ITAINOB MPOEKTA, 3aBUCUMBIX 3TAIOB, ONPe/IeJICHHE JUIUTEIbHOCTH
JTAroB;

- MOCTPOEHHE Ha OCHOBE MOJYYEHHBIX JaHHBIX CETEBONM M BPEMEHHOU Tuarpamm;

- MOCTPOEHHE TMarpaMMbl pacrpezesieHus: pa0OTHUKOB I10 3TaraM;

- pa3paboTKy Moka3aTesiel KauecTBa BBIIIOJIHEHUS IPOEKTa 10 dTanam;

- pa3paboOTKy CTpaTeTruH yIpaBICHUs] PUCKAMH [0 3Tanam.

[Ipu onpenenennn Tamna yKa3bplBaeTCsl €ro Ha3BaHUE.

OcHoBBI TEOPHUH

Crparteruu ynpapjeHusi puckamu npu ynpasJjenun IT-npoexramn

BaxxHoil yacTpio paboThl MeHeKepa IPOEKTa SABJISIETCS OLIEHKA PUCKOB, KOTOPbIE MOTYT
NOBIUATh Ha rpaduk paboOT WIM HAa KayeCcTBO CO3/1aBa€MOI0 IMPOrpPaMMHOIO MPOJYyKTa, U
pa3paboTKa MEpPOIPHUITHH 110 MPEIOTBPAIEHUIO PUCKOB. Pe3yabTaThl aHAN3a PUCKOB JOJKHBI
OBITh OTpaXEHBI B IUIAaHE TNpoekTa. OmnpenesneHHe PUCKOB M pa3pabOTKa MEPONPUSATHHA IO
YMEHBILIEHUIO UX BIIMSHUS HAa XOJ BBIIIOJHEHUS IPOEKTA HAa3bIBACTCS YIIPABICHUEM PUCKAMU.

KOHKpeTHBIE THUIIBI PUCKOB, KOTOPHIE MOTYT OKa3aTb BIIMSHUE Ha JAHHBIA IIPOEKT,
3aBUCAT OT BUJIA CO3[1aBAEMOI0 MPOTPAMMHOIO IIPOJYKTa U OT OPraHU3AalMOHHOIO OKPY’KEHHS,
IJle pealu3yercs NpOrpaMMHBIA NPOEKT. BMmecre ¢ TeM MHOrME THIBI PUCKOB CIOCOOHBI

MOBJIMSITH Ha JIFOObIE MPOTrpaMMHbIE IPOEKTHL, ’TH PUCKU IIPUBEIEHBI B Ta0uI. 5.1.
Tabnuua 5.1 - Bo3aMo)kHbIE pUCKH IPOTPAMMHBIX IIPOEKTOB

Puck Tunsl pucka OnucaHue pucka

TexydecTs Puck g npoekra OnpITHBIE pa3pabOTUYHUKH MOKUJIAIOT IPOEKT 10
pa3paboTYNKOB €r0 3aBEPILICHUS

W3menenue B Puck g npoekra Opranuzanys MeHseT CBOU IPUOPUTETHI B
YIIPaBICHUU YIPABJICHUH IPOEKTOM

OpraHu3almen

HeroroBHocTh Puck g npoekra AnmnaparHble cpecTBa, KOTOPbIe HEOOXOIUMBI

arrapaTHbIX CPEICTB

IJId ITPOCKTA, HE ITOCTYIIHUIIA BOBPEMS UJIA HC
T'OTOBBI K 3KCILTyaTalluu

N3menenue Puck ans npoekra u | [losBneHue 601b110T0 KOJMYECTBA
TpeOoBaHU TSt HETpeABUICHHBIX N3MEHEHHUI B TPEOOBAHMSIX,
paspabarbiBaeMOro | mpexbsABIseMbIX K pa3padbarsiBaemomy [10
MPOIYKTA
3anepxka B Puck ans npoekra n | Crienudukanuy OCHOBHBIX HHTEpQeiicoB
pa3paboTke TSt MOJICUCTEM HE MOCTYIWIIH K pa3padoTInKaM B
cnenuuKanum pa3pabaTbIiBa€MOro | COOTBETCTBUH C rpadpuxom padboT
MPOIYKTA
Henoouenka pazmepa | Puck muist mpoekta u | Pazmep cucteMbl 3HaYUTEIHHO MPEBBICUIT
pa3pabaTeiBaeMoi TSt MEPBOHAYAIBHYIO OI[CHKY
CHUCTEMBI pa3zpabaThIBAEMOTO
MPOIYKTA
Henocrarounas Puck nns CASE-cpenctsa, npeaHa3HaYeHHbIE 115
s dextuBHOCT CASE- | pa3zpabareiBaeMoro | mojaep>KKu MPOEKTa, OKa3aJIuCh MEHEE
CPEICTB POJIYKTa 3¢ (GEKTUBHBIMH, YEM 03KHUJATIOCH

N3menenus B

busHec-puck

OCHOBHBIC TEXHOJIOTUH IOCTPOCHUS




TEXHOJIOTUHU HpOFpaMMHOﬁ CHUCTEMBI 3aMCHSAKOTCS HOBBIMU
paspabotku [10

[TosiBnenue busnec-puck Ha peIHKE TpOrpaMMHBIX TIPOIYKTOB JIO
KOHKYPUPYIOIIETO OKOHYAHUS TIPOCKTA MOSBUIIACH
IPOTPaAMMHOTO KOHKYPHUPYIOIIAsi IPOTrpaMMHasi CUCTEMa
POIYKTa

YOpomeHHo pHUCK MOXKHO TIOHMMAaTh KakK BEPOSTHOCTh TPOSIBICHHS KaKUX-THOO
HEOJIaronpUsATHBIX O0OCTOSTENbCTB, HETaTUBHO BIUSIOUIMX Ha pealid3alMio MpoekTa. Pucku
MOTYT YIpOKaTh IIPOEKTY B LIEJIOM, CO3/1aBA€MOMY IIPOTPAMMHOMY MPOAYKTY WK OpraHu3aluu-
pa3paboTunuky. MOXHO BBIACTUTH TPU THIA PUCKOB.

1. Pucku juig mpoekTa, KOTOpble BIMSIOT Ha rpaduk paboT Wi pecypchbl, HEOOXOAUMbIE
JUISL BBITIOJTHEHUS TIPOEKTA.

2. Pucku uist pazpabarbiBaeMOro MpoyKTa, BIUSIONIME Ha KaUeCTBO UITU
MIPOU3BOIUTENBHOCTH pa3pabaTbIBAEMOr0 MPOTrPAMMHOTO IPOAYKTA.

3. busHec-pucku, OTHOCAIIMECS K OPTaHU3AMH-Pa3pad0TINKY HITH TOCTABIIHKAM.

Koneuno, 3Tu TUIIBI PUCKOB MOTYT IepecekaThcsi. Hanmpumep, eciiv onbITHBIN
MPOrPaMMUCT MOKHJIAET MPOEKT, 3TO OYyAEeT PUCKOM JUIsl MPOEKTa (MOCKOJIbKY 3aJep>KUBaeTCs
CpPOK cJJaud TOTOBOTO MPOAYKTa), PUCKOM i MPOAyKTa (TaKk Kak HOBBIM MPOTPaMMHUCT,
3aMEHHUBIIWN YIIEIIIET0, MOXKET OKa3aThCS HE CIUIIKOM ONBITHBIM U CHAeJaTh OIHUOKU B
mporpaMMe) U OHM3HEC-pUCKOM (TIOCKOJIBKY 3aJep’KKa MJaHHOTO MPOEKTa MOXET HEraTMBHO
MOBIUATh Ha OyAyliue JAeNoBble KOHTAKThl MEXAY 3aKa3uMKOM W OpraHu3alueii-
pa3pabOTUYUKOM).

Cxema mpoliecca ynpaBlIeHUs] pUCKaMU MOKa3aHa Ha puc. 5.1. DTOT mpoiecc COCTOUT U3
YETBIPEX CTAIUMN.

1. Onpenenenue puckoB. ONpenenstoTcss BO3MOKHbBIE PUCKHU I TPOEKTa, AJIs
pa3zpabaThIBaEMOTO IPOYKTa U OM3HEC-PUCKHU.

2. Anamu3 puckoB. OLIEHUBAETCS] BEPOATHOCTD U M1OCIE10BATEIbHOCTD MMOSBICHUS
PUCKOBBIX CUTYallUM.

3. I[InanupoBanue puckoB. [ImaHupyrOTCS MEPONIPUATHS IO TPEAOTBPAILEHUIO PUCKOB
WM MUHMMHU3ALUHU UX BO3JICHCTBUS Ha MPOEKT.

4. MoHuTopHHT pucKoB. [TocTosIHHOE OlIeHHBaHNE BEPOATHOCTEH PUCKOB U BBHIIIOJHEHHE
MEPOIPUATHH 110 CMATYEHUIO IOCIIEICTBUIN NIPOSBICHNS PUCKOBBIX CUTYalUi.

Onpenenenve
PUCKO8

|

Y
Cnwcox Crnmcox MeponpuaTis no OueHxu
NOTEHUMANBHBIX NepBOCTENeHHbIX NDEAOTEPALLEHIUD o
prcxos prckoe pycKoB

Pucynok 5.1 - IIpouecc ynpaBieHust puckamu

IIponecc ynpaBieHus puckamu, Kak U JIpyrue IpoLecChl IIIaHUPOBAHMS, SIBISETCS UTE-
palMOHHBIM, BBHIIOJHAEMBIM B T€UEHHE BCEro Cpoka peaiusanuu mnpoekra. CHauyana paspada-
THIBAIOTCS IUIAHBI YIIPABJICHUS PUCKAMM, 3aTE€M IIOCTOSHHO OTCIIEKUBACTCS CUTYallMsl BOKPYT
peanuzanuu npoekrta. Ilpu mocTyniaeHHn HOBOM MH(POPMALUMU O BO3MOXKHBIX PHUCKAaX 3aHOBO
IIPOBOJUTCS aHAIIU3 PUCKOB U MEPBOCTEIIEHHOE BHUMAHUE YAEISAE€TC HOBBIM puckaM. I1o mepe
MOCTYIUICHUST HOBOM HMH(OPMALMU TaKkKe H3MEHSIOTCA IUIaHBl MEPONpPUATHH MO TMpeaoT-
BPALICHUIO U CMATYCHUIO PUCKOB.




Pesynbrarel mporecca ynpaBIeHMS PUCKAMM JOKYMEHTHUPYIOTCS B BHUIE IIJIAHOB
ynpasiaeHus: puckamu. OHHM OJDKHBI BKJIIOYAaTh ONMCAHUE BO3MOJYKHBIX ITPOEKTHBIX PUCKOB, MX
aHaJM3 ¥ [ePEeYCHb MEPOTIPUATHI, HEOOXOIUMBIX ISl YIIPABICHHS PUCKAMH.

Onpenenenue puckoB

OnpeneneHue pucKOB — IepBas CTaAus Ipolecca ynpasieHus puckamu. Ha aroi cra-
JIUU ONUCBIBAIOTCS. PUCKHU, KOTOPHIE MOTYT MPOSIBUTHCS IPU peau3aluu npoekrta. B mpunmune
Ha 3TOW CTaJuM HE JOJKHA OLICHUBATHCSI BEPOATHOCTh M 3HAYMMOCTb PHCKOB, HO Ha IIPAKTHUKE
MaJIOBEPOSITHbIE PUCKH C HE3HAUUTEIBHBIMH ITOCIEICTBUSIMH OOBIYHO OTOPACBHIBAIOTCS CpPa3y.

OmnpeneneHue pPHCKOB MOXKET BBINOJHATBCS B PEKUME KOMaHAHOH pabOTHI ¢
MCTOJIB30BAaHUEM MOJIX0/1a ""MO3TOBOM IITYpM" THOO OCHOBBIBATHCS Ha ONbITE MeHemxkepa. [lpu
OINpEICIEHUN PHUCKOB MOXKET IIOMOYb IPUBEACHHBIN HUXKE CIIMCOK BO3MOXHBIX KaTeropui
PHCKOB.

1. Texnonornvyeckue pucku. IIpoucrexaroT U3 NporpaMMHBIX U allapaTHbIX
TEXHOJIOTUH, Ha OCHOBE KOTOPBIX pa3padaTbIBaeTCsl CUCTEMA.

2. Puckwu, cBs3anHbie ¢ mepcoHasioM. CBS3aHbI ¢ WiIeHAMH KOMaHIbl pa3paboTuMKOB.

3. OpranusanuoHHble pucku. [IporcrekaroT U3 OpraHU3alMOHHOIO OKPYXEHHUS, B
KOTOPOM BBINIOJHAETCS POEKT.

4. nctpymeHnTanbHble pucku. CBsizanbl ¢ ucnonbszyeMbiMu CASE-cpenctBamu u
JOPYTUMHU CpeJICTBaMU NOAEepKKHU mpouecca cozganus 110.

5. Pucku, cBsi3aHHbIE ¢ CUCTEMHBIMH TpeOoBaHUAMU. [IpOsBIAIOTCS IPU N3MEHEHUU
TpeOOBaHUH, IPEIBABIIEMBIX K pa3pabaThIBAEMO CHCTEME.

6. Pucku onenuBanus. CBsi3aHbl C OLIEHUBAHUEM XapaKTEPUCTUK MPOTrPaMMHOM CUCTEMBI
U PECYPCOB, HEOOXOAUMBIX JUIsl peaIu3aliy [IPOEKTa.

B tabn. 5.2 npencraBieHbl HEKOTOPBIE TPUMEPHI, OTHOCSIINECS K KOKIOH M3 OMMCAHHBIX
Kareropuil puckoB. Pe3ynbTatom 3Tamna onpeaeaeHuss pUcKoB OyJeT AIUHHBINA CHUCOK BO3MOXK-
HBIX PUCKOB, KOTOpPbIE MOT'YT IHOBJIMATh Ha pa3padaThIBAEMbIil MPOTPaMMHBINA MPOIYKT, MPOEKT
WM OpraHU3alI0-pa3padoTYHKa.

Tabnuia 5.2 - Kateropuu prckos

Kareropus prckoB [Ipumeps! puckoB

TexHonornyeckue pucku ba3a naHHbIX, KOTOpast HCHOJIB3YETCS B MPOTPAMMHOMN CUCTEME,
He o0ecrnieurnBaeT 00pabOTKy 0KH1aeMOr0o 00beMa TpaH3aKIIUK.
[IporpamMHBIE KOMIIOHEHTBI, KOTOPBIE UCITOIB3YIOTCS IOBTOPHO,
UMEIOT e(eKThl, OrpaHUYHMBAIONINE UX (DYHKIIMOHAIBHBIE BO3-

MOXHOCTH
Puckn, CBSI3aHHbIE ¢ | HeBo3moxkHO nogobpate  pabOTHHKOB € TpeOyeMbIM
IIEPCOHAIOM npoeccnoHabHBIM YPOBHEM.

Benymuit pazpaboTtunk 3a0051e51 B caMoe KpUTHUECKOE BPEMSI.
HeBo3M0kHO OpraHn30BaTh HE0OX0IUMOE 00yUeHHE IEpCOHAIA

OpranuzanyoHHbIE PUCKH B opranmsanuu, BeimonHsroniei pazpadotky 10, nponsomnuia pe-
opranusanus, B pE3yJabTaTC YCro HU3MCHUINCH IMPUOPUTETHI B
YIPaBIECHUU IIPOEKTOM.
®uHAHCOBBIE 3aTPYJHEHUS B OPraHU3aLMU TPUBEIN K YMEHbBIIIE-
HUIO OFO/KETa MPOCKTa

Wnctpymentanbublie pucku | [Iporpammusiit xon, renepupyemsiit CASE-cpenctBamu, He 3¢-
(heKkTUBEH.

CASE-cpenctBa HEBO3MOXXHO HHTETPUPOBATh C JIPYTHMH
CpeJICTBAMU NOJJIEPKKH TPOEKTA

Puckn, CBSI3aHHBIE ¢ | U3menenus tpeGoBaHM MPUBOAAT K 3HAYUTEIIbHBIM IIOBTOPHBIM
CHCTEMHBIMHU TPEOOBAaHUAMHU | TEMHBIMH TPEeOOBAHUSAMU pabotaM 1O  MPOEKTUPOBAHHIO
CUCTEMBI.

IlepoHavanbHas  HedeTKas GOPMYIMPOBKA  MOJIb30BATEIHCKHX




TpeOOBaHUIl MpHBeENia K 3HAYUTEIBHBIM M3MEHEHUSM CHCTEMHBIX
TpeOOBaHUl, MPOSBUBIIMXCS HA TMO3JHUX CTATUSAX pPa3pabOTKU
MpoeKTa

Pucku ouenuBanus Henoonenku BpeMeHu BBIMOJIHEHUS TIPOEKTA.
CkopocTh BbIsIBIEHUS Je(pEKTOB B CHCTEME HUXKE paHee
3aIJIaHUPOBAHHOM.
Pasmep cucTemMbl 3HAUMTENBHO NPEBBIMIACT IEPBOHAYAIBLHO
pacCUUTaHHBIN

AHaJIU3 PUCKOB

IIpn aHamuse Uil KakIOTO OIPEACIICHHOIO PUCKA IOJICYUTBIBACTCS BEPOSTHOCTH €T0
IpOSIBIEHUs W yliepO, KOTOpbIH OH MOXKeT HaHecTH. He cymiecTByeT NpOCTBIX METOJ0B
BBIIIOJIHECHUS AHAJIU3a PUCKOB — B 3HAYUTEIBHOM MEPE OH OCHOBAaH HA MHEHUU U OIBITE
MeHeKepa. MOXKHO NPUBECTH CIEAYIOIIYIO KAy BEPOSITHOCTEW PUCKOB U UX ITOCIIECICTBUM.

BepoATHOCTh pUCKa CUMTAETCSI OYE€Hb HU3KOHM, €CIM OHAa MMeeT 3HaueHue MeHee 10%;
HU3KOH, ecnu ee 3HaueHue ot 10 mo 25 %; cpenneit npu 3HaueHusx ot 25 1m0 50%; BBICOKOM,
ecnu 3HadeHue Kosebaercs ot 50 10 75%; oueHb BBHICOKOM npu 3HaUYCHHIX Ooiiee 75%.

Bo3moxHbIl yiiep0 OT pUCKOBBIX CUTyallMi MOXKHO TOJpa3AeIuTh HAa KartacTpoduye-
CKHIi, CEpbE3HBIN, TEPIIUMBII U HE3HAYUTEIIbHBIN.

PesynbraTel aHamm3a PUCKOB JTOJKHBI OBITH TPEACTABICHBI B BUJAE TAOJUIBI PHCKOB,
YIOPSAAOYEHHBIX I10 CTENEHUM BO3MOXKHOro yiepba. B Tabn. 5.3 mpuBeneH ynopsaouyeHHBIN
CIIMCOK PHUCKOB, OMMCAHHBIX B Ta0a. 5.2 TaM k€ yKa3aHbl BEpOSITHOCTU 3TUX PHUCKOB. 37€Ch
BEPOSITHOCTH PUCKOB M CTENEHb yliepda OT HUX YyKa3aHbl MPOM3BONIBHO. Ha mpakTuke ams ux
orpesneneHuss HeoOxoauMa moApoOHas mHoOpMaIMs O MpoekTe, TexHoimoruu co3manus 110,
KOMaH/Ie pa3pabOTYMKOB U O CAMOI OpraHU3aIlny.

Ta6J'II/II_[a 5.3 - Comcok PUCKOB ITOCJIC ITPOBCACHU X aHAJIN3a

Puck BepostHocts | Crenens ymiep6a
@DuHAHCOBBIE 3aTpyJHEHUs B OpraHu3auuu npusenu kK | Huzkas Karactpoduueckas
YMEHBUICHUIO OI0/IKETa IPOEKTa

HeBo3moxxHo momo6parh paOOTHHKOB C TpeOyrommmcst | Bricokast Karactpoduueckas
npodecCHOHATIBHBIM YPOBHEM

Benymmuii pazpaGotunk 3abonen B camoe kputuueckoe | CpernHss CepbesHas

BpeMsI

[IporpaMMHbIe KOMIIOHEHTBI, HCIOJIb3yeMble MOBTOPHO, | CpeaHsist CepbesHas

UMEIOT Ae(PEKThI, OTPAaHUYUBAIOLINE UX (QYHKIIMOHATIbHBIE

BO3MOKHOCTH

W3meHeHus TpeOOBaHMM NPUBOAAT K 3HAYMTEIHHBIM Cpennsist CepbesHas
HOBTOPHBIM PabOTaM 10 MPOESKTHPOBAHUIO CUCTEMBbI

B opranuzanmu, BemonHsAoomeid paspadorky I10, Beicokas CepbesHas

npousonuia pceopraHnuianuda, BpeE3yJIbTATC YCTO
N3MCHUWJIMCH IPUOPUTETHI B YIIPABJICHUH ITPOCKTOM

baza maHHBIX, KOTOpas HCHOJB3yeTcs B mporpammuHoi | CpemHsist CepnesHas
cucrteMe, He obOecreunBaeT OOpPabOTKY OXHUIAEMOTO
o0BeMa TpaH3aKINi

HenooneHky BpeMeHU BBIIOJIHEHHS] IPOEKTA Bricokas Cepbe3Has
CASE-cpencTBa HEBO3MOXXHO HHTETpPUPOBATh ¢ ApyruMu| Bricokas Tepnumas

CpeICTBaMU NOAJIEPKKU ITPOCKTA

IlepBoHavanbHasK HeuyeTKas ¢dbopmynuposkal Cpenuss Tepnumas

M0JIb30BATENbCKUX TPEOOBAaHUN NPUBENIA K 3HAYUTEIbHBIM
U3MEHEHUSM CUCTEMHBIX TpeOOBaHUH, IPOSBUBLIMXCS HA
MO3/IHUX CTaJIUsAX pa3pabOTKH MPOEKTa




HeBo3moxHO opranuzoBath HeoOxomumoe oOyuyenue | Cpensis Teprnumas
HepcoHaa

CKOpOCTb BBISIBICHUS 1e(EKTOB B CUCTEME HUXKE paHee Cpennsist Tepnumas
CIIAHUPOBAHHOM

Pa3zmep cucrembl 3HAYMUTEIBHO INPEBBIIAET IEPBOHA- Beicokas Tepnumas
YaJIbHO PACCYUTAHHBIN

[Iporpammusiii koa, renepupyembiiit CASE-cpeacrBamu, | Cpenusis He3nauurenbnas
Hea(hpexTHBEeH

KoHeuHO, Kak BEpOSTHOCTh PUCKOB, TaK M BO3MOXHBIA YIIEpO OT HUX JIOJIKHBI
nepecMaTpuBaThCs MPHU MOCTYIUICHUH JOMOJHUTENbHOW HHQOpMAMU 00 3THX pUCKAX U IO
Mepe pealM3alid MEpOIpHUATHI Mo ymnpaBieHUo UMH. [loaToMy momoOHbIe TaOIHIBI PUCKOB
JIOJDKHBI TIEPEIEIIbIBATHCS Ha KayKJI0M UTEpaLlUy IPOoLecca YIPaBIECHUS PUCKAMH.

[Tocne mnpoBeneHus aHanIM3a PUCKOB OIpPENEISAIOTCS HauOoyiee 3HAYMMbIE PHUCKH,
KOTOpBbIE 3aTeM OTCICKHMBAIOTCS Ha MPOTSIKEHHUH BCETO CPOKAa BBHIMOJHEHUS TMPOEKTA.
Omnpenenenre 3TUX 3HAYMMBIX PUCKOB 3aBUCUT OT UX BEPOSTHOCTEH M BO3MOXKHOTO yiiepOa. B
o0IIeM ciy4yae BCerja OTCIEKUBAIOTCS PUCKU € KaTacTpO(UIECKUMU TIOCIIEACTBUSMH, a TaKKe
PHUCKHU C CEpBE3HBIM YIIEpPOOM, 3HaUEHHE BEPOSITHOCTH KOTOPBIX BBIIIE CPEIHETO.

B HeKOoTOpbIX CTaThAX PEKOMEHIYETCS OIpeAeauTb U oTciaexuBarh "10 BepxHux"
PUCKOB, HO 3TO HE Bcerja oOOCHOBaHHas pekoMeHaaus. KonuyecTBO PHCKOB, KOTOpHIE
HE0OXOIMMO OTCJIEKUBATh, 3aBUCUT OT KOHKPETHOTO MPOEKTa. ITO MOKET OBITh MITh PUCKOB, a
MOXET — MATHaguaTb. HO, KOHEYHO, KOJMYECTBO PHCKOB, MO KOTOPHIM MPOBOAUTCS
MOHHUTOPHHT, JOJDKHO OBITh 0003pUMBIM. bBoOJbIIOe KOMMYECTBO OTCIEKHBAEMBIX PHUCKOB
noTpedyeT OrpoMHOr0 KoJW4yecTBa coOupaeMoil wuHbpopmamuu. M3 coucka pHCKOB,
MIPEJICTAaBICHHBIX B Ta0J. 3.6, /JI1 MOHUTOPUHTA CIEAYeT OTOOPaTh T€ PUCKH, KOTOPHIE MOTYT
IIPUBECTH K KaTaCTPOPHUECKUM U CEPhE3HBIM MOCIEACTBUM JJIsl BAIlIEro MPOEKTa.

IInanupoBaHue pucKoB

[InanupoBaHue 3aKJIIOYaeTCsl B ONPEICICHUM CTPATeTMH  YIPABICHUS  KaKIbIM
3HaYMMbIM PHCKOM, OTOOpAHHBIM JUIsI MOHUTOPHHTA TOCIE aHAlIW3a PUCKOB. 3JIeCh TaKXKe He
CYIIECTBYET OOLIENPUHATHIX TOAXOJIOB JJIs pa3pabOTKU TaKWX CTpaTeruii — MHOroe
OCHOBBIBaeTcs Ha "uyThe" U OIbITe MEHe/kepa mpoekrTa. B Tabn. 5.4 moka3zaHbl BO3MOXHbBIE
CTpaTeruy yrnpapjeHUs] OCHOBHBIMU PUCKaMH, IPUBEJAECHHBIMU B Ta0I. 5.3.

Tabnuna 5.4 - Ctpareruu ynpasjieHus: pucKaMu

Puck Crparerus

®unaHcoBble pobsemsl | [ToAroToBUTh KpaTKuii TOKYMEHT AJIi PYKOBOJCTBA OpraHM3allU,

OpraHu3aluu MOKA3bIBAIOUINI Ba)KHOCTh JAHHOTO MPOEKTa JUIsl JOCTUKEHUS
(MHAHCOBBIX 1€JIeH OpraHu3aluu

[Tpobnemsr [Ipenynpeauts 3aka3yvka O MOTEHUUAIBHBIX TPYAHOCTAX U

HEKBaJM(UIIMPOBAHHOTO | BO3MOXKHOM 3a/lep)KKe IMPOEKTa, PacCMOTPETh BOIPOC O TOKYIIKE

nepcoHalia KOMIIOHEHTOB CUCTEMBbI

bones3nu nepconana PeopranuzoBarb paboTy KOMaH bl pa3padOTYUKOB TAKMM 00pa3oM,

4TO0OBI 003aHHOCTH U paboTa YICHOB KOMaH/Ibl IEPEKPHIBAIN APYT
Jpyra, BCIEICTBUE ITOr0 pa3paboTUMKU OyAyT 3HATh M TIOHUMATh
3a]1a4M, BBIMIOJHSIEMbIE APYTUMHU COTPYIHUKAMU

I[C(l)eKTHBIC CHCTEMHBIC | 3aMEHUTH MNOTCHIIMAJIBHO I[e(bCKTHBIC CHUCTCMHBIC KOMIIOHCHTBI
KOMITOHCHTHBI IMOKYIMHBIMU KOMITOHCHTAMH, rAapaHTUPYIOIIUMHU Ka4CCTBO pa60T1>1

W3menenus tpeboBanuii | [lonmbiTatbest onpenenuTh TpeOoBaHMs, Haubojlee BEPOATHO
M10/IBEPKEHHbIE U3MEHEHHSIM; B CTPYKTYPE CUCTEMBI HE 0TOOpakaTh
JeTaJIbHYI0 HHPOPMALIUIO

Peopranuszanus IToaroToBUTH KpaTKUM IJOKYMEHT Il PYKOBOJCTBA KOMIIAHWH,
KOMITAHUU- ITOKA3bIBAIOIUN BaXXHOCTh NAHHOI'O IIPOEKTa ISl JOCTUIKEHUS




pa3zpaboTunka (hMHAHCOBBIX IIeJIeH KOMITAHUH

Henocrarounas PaccMoTpeTh BO3MOKHOCTH IMOKYIKH 00J1€€ TPOU3BOIUTEIIBHOMN 0a3bl
IIPOU3BOAUTEIBHOCTD JTAHHBIX
0a3bl JaHHBIX

Henoouenku Bpemenu | PaccmoTpeTs BOMpOC O TOKYNKE CHCTEMHBIX KOMITOHEHTOB,
BBITIOJIHEHUS TIPOEKTA UCCJIEe/1I0BATh BO3MOKHOCTh UCIIOJIb30BaHUs reHepaTopa
IPOrPaMMHOTO KOJia

Cy1ecTByeT TpU KaTErOpUU CTPATErHil yIpaBIeHUs pUCKAMH.

1. Crpareruu npenotBpaiieHus puckoB. CorjiacHO 3TUM CTPATETHsIM CJIeIyeT IPOBOIUTH
MEpONPUATHS, CHUXKAIOLIUE BEPOSTHOCTb MPOSBICHHUS PUCKOB. lIpuMepoM MOXKET CIyXHUTb
CTpaTerysi UCKIIOYCHHUS TOTCHIUAIBHO Ie(PEKTHBIX KOMIIOHEHTOB, ONMCaHHas B Ta0i. 5.43

2. MuHMMU3alMOHHBIE cTpaTterud. HampaBieHbl HAa yYMEHbBIIEHHE BO3MOXHOIO yiepOa
OT pUCKOB. I[IpumepoM ciaykMT CTpaTerusi yMEHbIIEeHUs yuiep6a oT 00Je3HU YJIE€HOB KOMAaH[blI
pa3paboT4IuKoB (CM. Ta0I. 5.4).

3. [InanupoBanue "aBapuitHpIX" curyanuii. COrJIaCHO 3THM CTpAaTETHsIM HEOOXOIMMO
UMETb IJIaH MEPONPUATHH, KOTOpBIE CIEAYeT BBIIOIHUTH B CIy4ae IMPOSBIECHUS PUCKOBOW CH-
Tyauuu. B Ttabn. 5.4 310 cTpaTterus moBeneHUs] NPU BOSHUKHOBEHHH (PMHAHCOBBIX MPOOJIEM y
OpraHu3alHU-pa3padoTIHKA.

MOHUTOPHHT PUCKOB

MOHUTOPHHT PUCKOB 3aKJIIOYACTCS B PETYISIPHOM II€pecyeTe BEPOSTHOCTEH PUCKOB U
ymep6a, KOTOPBIA OHM MOTYT HaHECTH. J{JIs1 3TOro HeoOXOAUMO MOCTOSIHHO OTCIICKHUBATH (haK-
TOPBI, KOTOPbIE BIUSIOT Ha BEPOSTHOCTh PUCKOB M BO3MOXKHBIN ymiepd. ITu (akTopsl 3aBUCIT
OT TUNOB puckKa. B Tabi. 5.5 npuBeneHs NpU3HAKH, KOTOPBIE TOMOTAIOT ONPECIUThH THUIl PHCKA.

Tabmuna 5.5 - [lpusHaku puckon

Tun pucka IIpusnaku
TexHomornueckue 3anepKKU B TOCTaBKE OOOpPYNOBaHMS WM MPOrPAaMMHBIX CPEICTB
pHUCKH NOJIEPKKU Ipouecca coznanus [10, MHOro4ncieHHble JOKYMEHTH -

POBAHHBIC TCXHOJOTHYCCKUC HpO6J’IeM]':>I

PI/ICKI/I, cBsa3aHHble ¢ | Huskoe MOPAJIBHOC COCTOSIHHUEC IICPCOHAJIA, HATAHYTBIC OTHOIICHHA

HEPCOHAIOM MEXy YWICHAMU KOMaH/bl pa3pab0TUMKOB, HU3KOE KaueCTBO BBINOJI-
HEHHOH paboThI

OpraHu3anuoHHbIe Pa3roBopsl cpean mepcoHana O MAacCHBHOCTH M HEIOCTATOYHOM

PHCKH KOMIIETEHTHOCTH BBICHIET0 PYKOBOJCTBA OpTaHU3aLUU

HNHCcTpyMeHTaIbHBIE Hexxenanue pa3pabOTUMKOB HCIIOJIB30BaTh MPOrpaMMHBIE CpPEACTBA

PHCKH HOJIEPXKKH, HeogoOpuTenbHble 0T3bIBb 0 CASE-cpencTsax, 3anpockl

Ha 0oJiee MOIIIHBIC MHCTPYMCHTAJIBHBIC CPCICTBA

PI/ICKI/I, CBA3aHHBIC C HCO6XOIII/IMOCTB nepecmMorpa MHOI'HX CHCTCMHBIX Tpe6OBaHHﬁ,

CHUCTEMHBIMU HEJ0BOJICTBO 3akazunka [10

TpeOOBaHUSIMHU

Pucku onienuBanus W3menenus rpaduka paboT, MHOTOYHCIEHHBIE OTYETHI O HAPYIIICHUH
rpaduka pabot

MOHUTOPUHT PUCKOB JOJKEH OBITh HEMPEPHIBHBIM IMPOLECCOM, OTCIEKHBAIOIIUM XOJ
BBIIIOJIHEHUS. MEPOIPUATUN [0 YIPABICHUIO PUCKAMH, IIPU 3TOM KaXKIbli OCHOBHOM PHUCK
JOJDKEH PaCCMAaTPUBATBCS OTICIIBHO.

ITocTanoBKa 3a1a4M K NPaKTH4YeCKOH padorte 7

1. U3yuuts nmpennaraeMblii TeOpeTUYECKUI MaTepHuall.

2. [TocTpouTh BpEMEHHYIO U CETEBYIO TUArpaMMBbI [T BRIOPAHHOTO MPOEKTA.

3. [loctpouTh MuarpaMMy pacrpeieieHusl Y4aCTHUKOB T'PYIIIBI 110 STaraM.

4. TIocTpouTh CIMCOK BO3MOXKHBIX PUCKOB C YKa3aHMEM HA3BaHMsI U ONMCAHUS PHUCKA.
5. [IpoBecTn aHaNNU3 PUCKOB.




6. Onmcarh CTpaTeruio MJIaHUPOBAHUS PUCKOB.

7. Iloctpouth OTYET, BKITIOYAIOIINI BCE OMyUYEHHBIE JUarpaMMbl U ONUCAaHUE CTPATETUU
IUTAHUPOBAHUS PUCKOB. [IpecTaBUTh OTYET MO MPAKTUYECKOM paboTe ISl 3aIHTHI.

BapuaHThl HHAUBHAYAJIBHBIX 32 IaHUH

B cooTBercTBMM C yKa3aHHOM IpeIMETHOH 00JacThl0 M KJIAaccoM pa3palbaTbIBacMOM
MH(POPMAIIMOHHON CHCTEMBI IOCTPOUTh BPEMEHHYIO W CETEBYIO JHarpamMMbl; MOCTPOUTH
JuarpamMMmy paclpelelIeHAs YYaCTHUKOB I'PYIIBI 110 3TalaM; MOCTPOUTh CIUCOK BO3MOKHBIX
PUCKOB C YyKa3aHHEM Ha3BaHWsA M ONMUCAHMS PHUCKA; IPOBECTH AaHAIM3 PHUCKOB; OIMCAThH
CTPATETHIO IUIAHUPOBAHUS PUCKOB.

Tabnuna 5.6 — UnauBuyanbHbIe 3a0aHUs

Ne IIpeameTHas o6acThb Knacc 1IC

1 Ckiag MRP

2 ITpon3BOACTBEHHOE IPEANIPUSATHE ERP

3 ToproBoe npeanpusiTue CRM

4 ToproBoe npeanpusiTue SCM

5 ToproBoe npeanpusiTue B2C

6 [Topran B2B

7 CtpoutenbHOe NPeanpusTie NC yuera

8 Briciiee yue6HOe 3aBeieHNE NC ympasieHus
9 WndpactpykTypa npeanpustus CIITIP

10 | AnnapaTtHas HHPPACTPYKTYPa NPEATPUSITHSI DKcHepTHas CUCTEMaA

Conep:xkanue oTyera

[To BeIMoOMHEHHOM paboTe cocTaBiseTcst OTYeT. OTUET BBITIOJIHSIETCS B 2JIEKTPOHHOM
Bujie. [10 BRIMOTHEHHOMY OTYETY MTPOBOIUTCS 3AIUTA MPAKTHIECKON pabOTHI.

OTyYeT Mo NpakTHYECKOM paboTe JOJKEH COCTOATh U3 CIEAYIONIUX CTPYKTYPHBIX
DJIECMEHTOB:

- TUTYJIbHBIH JIUCT;

- BBOJJHAsl 4acTh: KpaTKOE OMMCAHUE 1IeNIel MpoeKTa. BBogHAas 4YacTh oT4yeTa H0KHA
BKJTFOYATh MYHKTHI: YCIOBHUE 3a]a4H; TIOPSIOK BHITIOJIHEHUS; IPOTPAMMHO-AIapaTHHIE
CpEeICTBa, UCIIOJIb3yeMbIe TPHU BHIMIOTHEHUU PAOOTHI.

- OCHOBHas 4acTh (omucaHue paboThl): omnucaHue WHPOPMAIMOHHON CHCTEMBI;
BpEMEHHAsi M CeTeBas JuarpamMMbl YIOpaBIeHUs MpoekToM pa3padbotkun MC; mguarpamma
pacrnpesefieHrsl YYaCTHUKOB TPYHIbI MO 3TanaM; CIUCOK PUCKOB; aHAJIU3 PHUCKOB; CTpATErus
MJITAHUPOBAHUS PUCKOB.

- 3aKJIIOYEHHE (BBIBOJIBI);

- CIIUCOK MCITOJIb30BAHHOM JINTEPATyPHI.

3amuTa OTYeTa MO MPAKTHUECKON paboTe 3aKI0YaeTcs B MPEAbIBICHUH MIPEIOAaBATEIIO
MOJTYYEHHBIX PE3YNIhTAaTOB B BUJE (Daiiyia U JEMOHCTPAIMH MOJYyYEHHBIX HABBIKOB MIPH OTBETAaX
Ha BOIIPOCHI IPENOaBaTEIsI.

KoHTpoJibHBIE BONIPOCHI

1. Vnpagnenue puckamu py MPOSKTHPOBAHUK TIPOrPAMMHOIO MPOIYKTA.
. [Ipouiecc ynpaBieHus puCKaMHu.

3. KoHTposbHBIE OTMETKH 3TaroB padoT.

4. JlnarpaMMbl IPOIIECCOB U BPEMEHHbBIE THarpaMMBbl.

5. BpemeHHBIE U ceTeBbIE AUarpaMMBbl.
6
7
8

N

. Pactipenienenne ucnosHUTENEN IO Tanam
. Tunel prCKOB, KOTOpPBIE MOTYT OKa3aTh BIUSHUE HA JAHHBIN ITPOEKT
. CxeMa mporecca yrpaBieHUs: pucKaMu




9. Pe3ynpTarhl aHanM3a pUCKOB

IIpakTuyeckasi padora 8. TexHoJI0ruu ynpaBJjieHHH MPOEKTAMH

Hean pabGorel: O3HakomieHue ¢ Meropojoruen |T-meHemxMeHTa B ynpaBiIeHUU
[POEKTaMK; U3y4CHHE OCHOBHBIX AJIEMEHTOB OIPECIICHHS, IPEICTABICHHS, IPOCKTHPOBAHUS U
MOZACIIMPOBAHUS TPOT'PAMMHBIX CHUCTCM.

[TpakTrdeckass paboTa HampaBieHa Ha O3HAKOMIICHHE C OCHOBHBIMU JJEMEHTAMU
OIpCACIICHUA, MPCACTABJICHUA, NPOCKTUPOBAHUA W MOIACIHMPOBAHUA HNPOrpaMMHBIX CHUCTEM C
noMotpto si3bika UML, monydeHuWe HAaBBIKOB 10 NPHUMEHEHHWIO JAHHBIX JIIEMEHTOB JUIS
MOCTPOCHHSI 00 BEKTHO-OPHEHTUPOBAHHBIX Mojieneit IC Ha ocHOBaHUM TpeOOBaHUH.

TpeboBanus K pe3yiabTaTaM BBHIIOTHEHUS IPAKTUIECKON padoThI:

- MOJIeIb CHUCTEMBI JIOJDKHA COJIpXKaTh: JHarpaMMy BapUaHTOB HCIIOJIb30BAHUS;
AuarpaMmabl B3aHMOII€I>'ICTBI/I$I I KaXKJI0ro BapuaHTa MCIIOJIb30BaHUA; JUAarpamMmy KiIacCoB,
MO3BOJISIIONIAS PEAIn30BaTh Bech omucaHHbIN ¢yHkiuoHan MC; o0beAMHEHHYIO AMArpaMMmy
KOMITOHCHTOB M Pa3sSMCIICHUA

- JUTSI KJIACCOB yKa3aTh CTEPEOTHUIIBL;

- B 3aBUCHUMOCTHU OT BapHaHTA 3aJaHu AUuarpamMma pasMCeliCHus JOJ’KHA ITOKa3bIBATh
pacroyio’keHrue KOMIOHEHTOB B PacpeIeTICHHOM MPHIIOKEHHH.

OcHoBBI TEOPUH

JAuarpammbl B3aumoaeiicTus (interaction diagrams)

Huarpammbl  B3aumojeiicTBusa  (interaction  diagrams) ONUCHIBAIOT — MOBEICHUE
B3aMMOJICHCTBYIOMIMX Tpynn 00bekToB. Kak mpaBmiio, tuarpaMma B3aMOJCHCTBHUS OXBATHIBACT
MOBE/ICHHE 0OBEKTOB B paMKaX TOJBKO OJIHOTO BapHaHTa MCIOIb30BaHus. Ha Takoii nuarpamMmme
otoOpaxkaeTcst paJ 00bEKTOB M T€ COOOIEHHS, KOTOPHIMH OHH OOMEHHUBAIOTCS MEXTYy COOOM.

Coobmenne (message) — 9TO CPEACTBO, C MOMOIIBI0 KOTOPOTO OOBEKT-OTIPABUTEIH
3alpammrBaeT y 00beKTa MojryyaTesst BHIIOJHEHNUE OHOM U3 €ro onepanuii.

Nudopmanmonnoe (informative) coobmienne — 3To cooOleHne, cHabkaroIee 00beKT-
MoJTy4aTesib HEKOTOPO MH(pOpMaIIUel 171t OOHOBJIEHUS €0 COCTOSTHUS.

Coobmenne-3anpoc (interrogative) — 93TO cooOIleHHe, 3amlpallvBaroIiee BbIIAUY
HEKOTopoi nHpopmannu o0 o0bEKTe-TIoayyaTere.

HNmneparuBHoe (imperative) coo0IieHne — 3To cooOLIeHHe, 3apalIuBaroliee y 00beKTa-
MOJTy4aTeNsl BHITOIHEHUE HEKOTOPBIX JIEHCTBUH.

CYHIGCTByeT ABa BUJa JUarpamMm BSaHMOHGﬁCTBHﬂ: JAuarpaMMbl ITOCJIECAOBATCIBHOCTH
(sequence diagrams) u kKoonepatuBHbIe nuarpammsl (collaboration diagrams).

JAuarpamma nocjienoBarebHOCTH (sequence diagrams)
Jlmarpamma TOCJIeTOBATEIBHOCTH OTPAXKaeT MOTOK COOBITHIA, TPOUCXOJAIINX B paMKax
BapHaHTAa HUCIOJIb30BAHUS.
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Pucynok 3.7 - IIpumep nquarpammsl IOCI€A0BATEIBHOCTU

Bee neilictByromme nuna mnokasaHbl B BepxHeW dacTM auarpammbsl.  CTpenku
COOTBETCTBYIOT COOOIICHUSM, MEPeAaBaeMbIM MEXAY IEHCTBYIOINIMM JIUIIOM M OOBEKTOM HIIH
MeX1y 0OBbEKTaMH JIJIsl BBIOJIHEHUS TPeOyeMbIX (PYHKIINH.

Ha nuarpamme mocienoBaTenbHOCTH 00BEKT H300pakaeTcs B BUAE MPSMOYTOJIbHUKA, OT
KOTOPOTO BHU3 MPOBEJCHA MyHKTUPHAS BEPTHKAIbHAS JIMHUSA. DTa JIMHUS HA3bIBACTCS JTMHHUEH
xu3Hu (lifeline) o6bexTa. OHa mpencraBiseT co00il (PparMeHT >KU3HEHHOTO LIMKJIa 00bEeKTa B
MPOLECCE B3aUMOJICHCTBHS.

Kaxnoe coobuieHne mpeacTaBiseTcss B BHIE CTPEIKH MEXAY JHUHUAMHU SKU3HU JIBYX
00bekTOB. COoOOIIeHNUs MOSBIAIOTCS B TOM TOPSJIKE, KaK OHM MOKa3aHbl HA CTPAaHUIE CBEPXY
BHU3. Kaxmoe cooOmieHne momedaeTcss Kak MHHHUMYM HMeHeM cooOmieHus. [lpu xemaHum
MOXKHO J00aBUTh TaK)K€ ApPryMEHThl M HEKOTOPYIO YIpPaBISIONIyl0 HH(popmanuio. MoHO
mokaszath camojeserupoBanue (self-delegation) — cooOmierre, KOTOpoe OOBEKT IMOCHLTAET
camoMy ceOe, IIPH 3TOM CTpeJIKa COOOILIEHN YKa3bIBaeT Ha TY )K€ CaMyI0 JIMHUIO JKU3HU.

JAuarpamma koonepauuu (collaboration diagram)

Juarpammbl Koomnepanuu OTOOpakaroT MOTOK COOBITUN uepe3 KOHKPETHBIH ClIEHapHid
BapHaHTa UCIOJb30BAHUS, YIOPAAOUYEHBI IO BPEMEHH, a KOONEpAaTHUBHBIE AHAarpaMMbl OOJIbIIIE
BHHUMAaHUS 3a0CTPSAIOT Ha CBA3SIX MEXIY 00bEKTaMHU.

Ha nmuarpamMe kxoomeparuu mpeicTaBieHa Bcs Ta MH(opMmaius, KOTopas ecTb M Ha
Juarpamme 1ocjieJ0BaTeIbHOCTH, HO KOONIEpAaTUBHAS AMAarpaMmMa Mo-IpyroMy OIKCHIBAET



MOTOK COOBITHH. M3 Hee jerye MOHATH CBSI3M MEXAY OOBEKTaMH, OJHAKO, TPyJIHEE YSICHHTH
[IOCJIENOBATEILHOCTh COOBITHH.

Ha xoomeparuBHOW auarpaMMe Tak e, KaKk M Ha JUarpamMme IOCJIeI0BaTeIbHOCTH,
CTpEJKH O0003HAYAIOT COOOMIECHUS, OOMEH KOTOPBIMH OCYIIECTBIISETCA B paMKax JaHHOIO
BapHaHTa MCIIOJIb30BaHMs. VX BpeMEHHAs IMOCIICIOBATEIbHOCTh YKAa3bIBACTCS ITyTEM HyMEpariu
COOOILIEHUH.
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Pucynok 3.8 - [Ipumep quarpammsl Koonepanuu

JAuarpammsbl kjaaccoB. O0mme cBegeHust

JmarpamMmma KJaccoB OMpeAeNsieT THIBI KJIacCOB CHCTEMBI M Pa3UYHOTO poja
CTaTUYECKHE CBSI3M, KOTOpBIE CYIIECTBYIOT MeEXAy HuMH. Ha pamarpammax KiiaccoB
M300pakaloTCsl TakKe aTpuOyThl KIIACCOB, OINEpaldd KJIACCOB M OTPAHUYCHHUS, KOTOPHIC
HaKJIaJIbIBAIOTCS HA CBSA3M MEX[Y KJIaccaMu.

Huarpamma kimaccoB UML - 3710 rpad, y3aamMu KOTOpPOTo SIBISIOTCS 3JIEMEHTHI
CTaTMYECKON CTPYKTYpbl NpoekTa (Kjacchl, MHTEPQEIChI), a AyraMH - OTHOILUEHUS MEXKIY
y3J1aMH (acCOIMAlMY, HACIeJ0BaHUE, 3aBUCUMOCTH).

Ha nuarpamme Kki1accoB H300pakaroTcs CIEeIYIOIINE 3JIEMEHTHI:

- [Taker (package) - HaOOp AI€MEHTOB MOJIEINH, JIOTHUECKU CBA3AHHBIX MEXIY COOOI;

- Knacc (class) - onucanue o0mux cBOMCTB IPYIIIbI CXOAHBIX 0OBEKTOB;

- Unrepoeiic (interface) - aOcTpakTHBIN Kjacc, 3ajarolui HabOp omepanuid, KOTopble
00BEKT MPOM3BOJBHOIO KJlacca, CBA3AHHOIO C JAaHHBIM MHTepdercoM, MpeaocTaBiseT ApyruM
0o0BEKTaM.

Kaacc

Knacc - 1o rpynma cymHuocTeit (00beKTOB), 006J1aat0IINUX CXOAHBIMHU CBOWCTBAMH, a
MMEHHO, JaHHBIMH U NoBeJieHneM. OTIeNbHBIN MPeCTaBUTENh HEKOTOPOTO KJIacCa Ha3bIBAETCs
00BEKTOM KJIacca WA MPOCTO 0OBEKTOM.

[Tox moBenennem o6wekta B UML moHuMAaroTcs J1r00bIe MpaBuiia B3auMOICHCTBUS
00BEKTa C BHEIIHUM MUPOM H C JAHHBIMU CaMOTO 00OBEKTA.

Ha nuarpamMmax kiacc nzobpaxaercs B BUJI€ IPSIMOYTOJIbHUKA CO CILIOIIHOM rpaHuULIeH,
pa3ieIeHHOTO TOPU30HTATBHBIMU JIMHUSIMU Ha 3 CEKIIUU:

- BepxHsist cexius (CeKIUs IMEHH) COJEPKUT UM KJlacca U Ipyrue ooIue CBoicTBa (B
YaCTHOCTH, CTEPEOTH).

- B cpenneil cexkium coaepKUTCs CIIUCOK aTpuOyToB

- B HIpKHEH - CIIMCOK omeparuii Kiiacca, OTPaXXaroliuX ero noBeneHue (IeicTBus,
BBITIOJTHSIEMBIE KJIACCOM).

Jrobas u3 cexmuii aTpuOyTOB M OTIEpaIMii MOKET HEe M300paXkaThes (a Takxke o0e cpasy).
Jlis  OTCYTCTBYIOLIEH CEKIMM HE HYKHO PHCOBATh PAa3JACTUTEIBHYIO JHUHHUIO W KakK-THOO
YKa3bIBaTh HA HAJIMYME WA OTCYTCTBHUE 3JIEMEHTOB B HEH.



Ha ycMmoTpeHue KOHKpETHOM peanu3ai MOryT ObITh BBEJCHBI IOTIOJHUTEIIbHBIE
CeKIIMH, Hanpumep, uckiaroueHus (Exceptions).

<<Entity>>
Card Reader <<Boundary>>
- Card Number : integer ATM Screen
+ Accept Card() : integer + Prompt() : integer )
+ Eject Card() : integer + Acceptinput(input : Integer) : integer
+ Read Card() : integer
0.1
0..1
0.1 B
<<Entity>>
Account
- Account Number : integer <<Boundary>>
- PIN : integer Cash Dispenser
- Balance : long - Cash Balance : long
+ Open() : integer 1 0.114 Provide Cash() : integer
+ Withdraw Funds(Amount : long) : integer] + Provide Receipt() : integer
- Deduct Funds(Amount : long) : integer
- Verify Funds() : integer

Pucynok 3.9 - [Ipumep nquarpammbl KJIaccoB

CTCpCOTI/Il'lbI KJAacCCOB
CTepeOTI/IHI)I KJI1aCCOB — 3TO MCXAaHHM3M, IIO3BOJISIONINI pPasacIATh KJIaCChl HAa KaTCTOPUH.

B s3sike UML onipenenieHbl TpU OCHOBHBIX CTEPEOTHUIIA KIIACCOB:

- Boundary (rpanuma);

- Entity (cymrHocTs);

- Control (ymipaBnenue).

I'pannuHBIE KIACCHI

I'pannunbiMu kmaccamu (boundary classes) Ha3bIBaIOTCS TaKUE KIIACCHI, KOTOPBIE
pacToyIOKEHbl HAa TPAHMIIE CHCTEMBI M BCEH OKpYXKArOIMIeH cpeabl. ITO IKpaHHBIE (OPMBEI,
oTueThl, MHTep(deNChl ¢ anmaparypoil (Takoi Kak MPUHTEPHI WM CKaHepbl) U MHTEpPQEHCH ¢
JIPYTHUMH CUCTEMAMH.

UroObl HaWTH TpaHWUYHBIE KIACChl, HAJAO0 WCCIEAOBaTh JMAarpaMMbl BapUAHTOB
ucnonb3oBaHus. Kaxaomy B3aMOJEHCTBHIO MEXIy ICHCTBYIOIIUM JIMIIOM M BapHaHTOM
MCIOJIb30BaHUs JIOJKEH COOTBETCTBOBATH, 1O KpaiiHeW Mepe, ONH IpaHuYHbIN Kiacc. IMeHHO
TaKOM KJIacC MO3BOJISET AEHCTBYIONIEMY JTUIYy B3aUMOJICHCTBOBATH C CHCTEMOM.

Knacepi-cymnocTu

Krnaccer-cynaoct (entity classes) comepxat xpanumyro uHbopmaiuoo. OHH UMEIOT
HaumOoJblllee 3HAYCHHUE MM TOJIB30BATENs, U MOTOMY B WX Ha3BaHHUSAX YacTO HUCIHOIB3YIOT
TEPMUHBI U3 TIpeIMeTHOM 00sacTH. OOBIYHO JUTS KaXKI0TO KJTacca-CyINTHOCTH CO3/AI0T TaOIHITy B
0a3e NaHHBIX.

Ynpasasironiue KJIaccol

VYpasnsromue kiacchl (control classes) oTBe4aroT 3a KOOpAMHALUIO ACHCTBUMA APYTUX
kiaccoB. OOBIYHO y KaXXJIOTO BapUaHTa WCIOJIb30BAHUS WMEETCS OIMH YIPAaBISIONIUMN Kiace,
KOHTPOJIUPYIOIINI  TIOCIEOBATEIbHOCTh  COOBITM  9TOTO  BapuWaHTAa  HCIOJIb30BAHMS.
VrhpaBnsomuii KJacc OTBEYaeT 3a KOOPAWHAIIMI0, HO caM HE HeceT B ce0e HHUKaKou
(YHKIITMOHATTBHOCTH, TaK KaK OCTalbHBIC KIACChl HE TMOCBUIAIOT €My OOIBIIOro KOJIHYECTBA
coobmieHuit. BMecTo 3TOro oH caM MOCHUIAET MHOXECTBO COOOIICHUN. YTPaBISIONIUI Kiace
MPOCTO JACJIETUPYET OTBETCTBEHHOCTh APYTMM Kjlaccam, IO 3TOW MPUYMHE €Tr0 YaCTO Ha3bIBAIOT
KJIACCOM-MEHEIKEPOM.



B cucrteme MoryT ObITh U Ipyrue ypapisSIOLIUe KIacChl, 001IUE s HECKOIBKHUX
BapHaHTOB UCIOJb30BaHusA. Hanmpumep, MoxkeT ObITh Ki1acc SecurityManager (MeHemKep
0€301MacHOCTH ), OTBEUAIOIIHI 32 KOHTPOJIb COOBITUH, CBSI3aHHBIX ¢ Oe3omacHocThI0. Kitacce
TransactionManager (MeHeKEp TPaH3aKIIMK) 3aHUMAETCS] KOOpAUHAIIUEH COOOIIECHUH,
OTHOCSIIIMUXCS K TPAH3aKIUSAM ¢ 0a30¥ JaHHBIX. MOT'YT OBITh U Ipyre MEHEHKEPHI Ui paboThl
C IpYTrUMH 3JeMeHTaMH (DYHKIIMOHUPOBAHUS CUCTEMBI, TAKUMH KaK pa3/ieJIieHHE PECYPCOB,
pacmpeeneHHas 00padoTKa JaHHBIX WM 00paboTKa OITHOOK.

[ToMuMO YIIOMSHYTBHIX BBINIE CTEPEOTUIIOB MOXHO CO3/1aBaTh U CBOM COOCTBEHHEIE.

ATpuOYyTBI

ATpubyr — 3TO 37eMeHT HMH(}OpMaIMM, CBS3aHHBIA C KiIaccoM. ATpUOYTHl XpaHST
MHKAICYJIMPOBaHHbIE JaHHBIE KJlacca.

Tak xak aTpuOyThI coJlepKaTCst BHYTPH KJIacca, OHU CKPBITHI OT IPYTHUX KJIAcCOB. B cBs3u
C 3TUM MOJXKET IOHAJOOMThCA YKa3aTh, KaKWe KJIAcChl MMEIOT IpPaBO 4YUTaTb U H3MEHATh
aTpuOyThl. DTO CBOMCTBO Ha3bIBaeTCS BUJIMMOCTBIO aTpulyTa (attribute visibility).

VY arpubyra MOKHO OIPENENIUTh YEThIPE BO3MOXKHBIX 3HAUEHHUs ITOrO MapaMmerpa:

- Public (0oOmmii, OTKpBITHINA). DTO 3HAYCHHE BHIUMOCTH MPEAIONAraeT, 4ro aTpuoyT
OyzeT BHIIEH BCEMH OCTAJILHBIMHU Ki1accamu. JII000H Ki1acc MOXKET MPOCMOTPETh WIIM U3MEHUTH
3HadyeHue atpubyra. B coorBercTBum ¢ Hotanueir UML obuiemy atpulyTy npeamecTByeT 3HaK
«+».

- Private (3akpbIThili, cekpeTHbIi). COOTBETCTBYIOIMH aTpuOyT HE BHJIEH HHUKAKUM
JPYTUM KJIACCOM. 3aKpBITHIH aTpuOyT 0003HAYAETCsI 3HAKOM « — » B COOTBETCTBHH C HOTAILIUEH
UML.

- Protected (3amumiennslif). Takoil aTpuOyT 10CTYNEH TOABKO CAMOMY KJIAacCy U €ro
noroMkaMm. Horauus UML 11 3amuiieHHoro arpudyra — 3T0 3HaK « # ».

- Package or Implementation (maketnsriit). [Ipeamnonaraer, 4To JaHHBIA aTPUOYT SABISETCS
00IIKM, HO TOJIBKO B Ipefesiax ero makera. DTOT THII BHJIUMOCTH He 0003HAyaeTcs HUKAKUM
CTIEMATBHBIM 3HAYKOM.

B o6mmem ciyuae, aTpuOyThl pEKOMEH]IyeTCs 1e1aTh 3aKPhITHIMU HITH 3aILUIIEHHBIMU.
3TO NMO3BOJISET JTydllle KOHTPOJIUPOBATh CaM aTpuOyT U KOJI.

C moMombI0 3aKPBHITOCTH WM 3alIMIIEHHOCTH yHaeTcs W30eXaTb CHTyalud, KOrja
3Ha4YeHHe aTpuOyTa M3MEHSeTCS BCEMH KilaccaMH CHCTeMbl. BMecTo 3TOro joruka n3MeHeHUs
aTpubyTa OyJeT 3aKII04YeHa B TOM K€ KJIacCe, YTO U caM 3TOT aTpuOyT. 3ajaBaeMble apaMeTpbl
BUJIMMOCTH MOBIIUSIOT HAa TEHEPUPYEMBIH KO/I.

Onepaunu

Onepanuu peain3yroT CBA3aHHOE C KJ1accoM IoBesieHrne. Onepanus BKIOYaeT TpU
YacTH — UMsI, MapaMETPhI U THUI BO3BPAIIAEMOIr0 3HAYCHHS.

[TapameTpsl — 9TO aprymMeHThbl, MOJydaeMble oONepamuesl «Ha Bxoae». Tun
BO3BpAIlla€MOTr0 3HAYEHUSI OTHOCUTCS K PE3YJbTaTy NECHCTBUS ONEpPaLIHH.

Ha paumarpamMe KinaccoB MOKHO TMOKa3blBaTh KaK HMMEHA OINepaluid, TaKk U UMEHa
oTepanii BMECTE C UX MapamMeTpaMH M THUIIOM BO3BpaIiaeMoro 3HaueHus. YTOOBl YMEHBIIUTH
3arpy’KeHHOCTb IMarpaMMbl, TI0JIE3HO OBIBAE€T HAa HEKOTOPHIX U3 HUX IMOKA3bIBaTh TOJHKO NMEHA
onepalnii, a Ha APYruX UX MOJHYIO CUTHATYpY.

B s3b1ke UML onepanuu uMEIOT CAEAYIOLIYIO0 HOTALUIO:

Nmsa Omnepanuu  (apryMeHT: THI JaHHBIX apryMeHTa, apryMEHT2:THUIl JaHHbBIX
apryMeHTa2,...): TUI BO3BPaIllaéMOr0 3HAYCHUS

Crenyer pacCMOTPETh YEThIPE Pa3INYHBIX TUIIA OTIEPALIHIA:

- Onepanuu peanuzaiui;

- Onepanuu yrnpaBieHus;

- Onepanuu q0CTymna;

- BecrioMorarenbHbIE Onepanui.



Onepanuu peanuzanuu

Omnepanuu  peanu3anuu (implementor operations) peanu3yiOT HEKOTOpbIe OH3HEC-
¢ynkuu. Takue onepany MOXHO HAlTH, UCCIEAYs TUarpaMMbl B3auMoAeHCTBuUS. J[narpaMmel
9TOro THIa (POKYCHUPYIOTCS Ha OM3HEC-(PYHKIMSIX, U KaXKI0€ COOOLICHUE THarpaMMBbl, CKOpee
BCET0, MOXKHO COOTHECTH C OIepalfell peaan3any.

Kaxnas onepanms peanu3andu  JODKHa  OBITH  JIETKO — HPOCIEXHBaeMa 10
COOTBETCTBYIOUIETO TPEOOBAaHMA. DTO JOCTHUTaeTCs Ha PA3IMYHBIX OSTarnax MOJEIUPOBAHUS.
Omeparyisi BEIBOANUTCS U3 COOOICHHS HA AMArpaMMe B3auMOJCUCTBHS, COOOIICHUS UCXOAAT M3
NOJPOOHOTO ONMHUCAHUSI IIOTOKA COOBITHH, KOTOPBIM CO3/MAeTcsi Ha OCHOBE BapHaHTa
UCIIOJIb30BAHUS, a MOCIEIHUN — Ha OCHOBE TpeOoBaHWH. BO3MOXKHOCTH MPOCIEIUTH BCIO ITY
LETOYKY IMO3BOJISICT IapaHTUPOBATh, UYTO KaXJI0€ TpeOOoBaHHME OyAET peali30BaHO B KOJE, a
KaX]IbIi (parMeHT KoJia pealin3yeT Kakoe-To0 TpeOOBaHuUE.

Onepauuu ynpapjieHus
Ornepanuu yrmpaBieHus: (manager operations) yIpaBJISIFOT CO3JaHHUEM U YHUUTOXXCHUEM
00BEKTOB. B 3Ty KaTeropuio nonaiarT KOHCTPYKTOPHI U JECTPYKTOPHI KJIACCOB.

Omnepanum gocryna

ATpuOyTbl OOBIYHO OBIBAIOT 3aKPHITBIMU WJIM 3alIMIIEHHBIMU. TeM He MeHee, Apyrue
KJIACChl MHOT/A JOJKHBI MPOCMATPUBATh WM M3MEHATh UX 3HaueHus. i 3TOro CymecTByIOT
ormeparu  goctymna (access operations). Takol MMOAXOJ JaeT BO3MOXKHOCTH 0€30mMacHO
MHKAICYJIMPOBaTh aTpUOyTHl BHYTPH KJAacca, 3alIUTHB HMX OT APYIHX KIAcCOB, HO BCE K€
MO3BOJISIET OCYLIECTBUTh K HHMM KOHTpoJupyeMbld noctyn. Co3manue onepauuid Get um Set
(moMy4eHus U U3MEHEHUS 3HaUCHUS) [T KQXKI0T0O aTpudyTa Kiacca sSBISETCS CTaHIapTOM.

BcnomorartesbHbIe onepanuu

BcenomoratensHbiMu (helper operations) Ha3bpIBalOTCs TaKHe ONEpaldy Kiacca, KOTOpbIe
HGO6XOZ[I/IMI>I €My U1 BBIIIOJIHCHUA €T0 OTB@TCTBGHHOCTCﬁ, HO O KOTOPBIX APYIyUe€ KJIIACCbhl HE
JIOJKHBI HUYETO 3HaTh. DTO 3aKPBITHIE U 3alllMIIEHHbIE ONEpaIliy Kilacca.

YroObl HAEHTU(UIIMPOBATH ONIEPALINH, BHITIOIHUTE CIEIYIOIUE 1eHCTBUS:

W3yuute nuarpaMMbl IOCJIEIOBAaTEILHOCTH M KOONEpPAaTHBHBIE AuMarpamMmbl. bosbias
yacTh COOOIIEHMH Ha 3TUX Juarpammax sBJsieTcs olepalusMu peanusauuu. PeduiekcuBHbIe
cooO11eHus1 Oy1yT BCIIOMOTATEIbHBIMU OIEPALIUSIMH.

PaccmotpuTe ynpasnstomue onepanuu. Moxert notpedoBarbes 100aBUTh KOHCTPYKTOPBI
U IECTPYKTOPHL.

PaccmotpuTe onepanuu qocryna. s kaxaoro arpulyra Kiacca, ¢ KOTOPhIM JOJIKHBI
OyayT paboTarh Ipyrue KJiacchl, Hao co3aaTh onepanun Get u Set.

():3: )/

CBs3b MpeCTaBlIseT cOOON CEMAaHTUUYECKYIO B3aUMOCBSI3b MEXIy Kiaccamu. OHa gaer
KJIAaCCy BO3MOXKHOCTh Y3HaBaTh 00 aTpuOyTax, omepanusx W CBA3SX Apyroro kiacca. MHbiMu
CIOBaMHM, dYTOOBI OJWH KJIACC MOT TIOCJIaTh COOOIIEHHME JIpyroMy Ha Jauarpamme
MOCJIEIOBATEILHOCTH WJIM KOONEPATHUBHON JMarpaMme, MEXIy HUMHU JOJDKHA CYIEeCTBOBATH
CBS3b.

CyIIecTBYIOT 4YeThIpE THIIA CBS3€H, KOTOpHbIE MOTYT OBITh YCTAHOBJICHBI MEXITY
KJIaCCaMHM: aCCOIUAIINH, 3aBUCUMOCTH, arperai 1 0000IeHuns.

Acconuanuu
Accommanus (association) — 3ToO ceMaHTHYecKas CBsI3b MEXKAY KiaccaMu. VX pucyrot Ha
JrarpamMme KJ1acCoB B BUE OOBIKHOBEHHOW JTMHUH.



NewClass NewClass?

Pucynox 3.10 - CBs3p acconuanus

Acconpanuu  MOryT  ObITh  JIByHalpaBJIE€HHbIMM, Kak B  IpUMEpe, WIH
onHoHanpaiaeHHbIMU. Ha si3p1ke UML aByHamnpaBieHHbIE acCOLMAMU PUCYIOT B BUJIE€ MPOCTOM
JUHUH 0e3 CTPENIOK WK CO CTpeiKkaMu ¢ o0eux ee cTopoH. Ha onHOHampaBieHHON accolaiiu
M300pakaroT TOJNIBKO OJJHY CTPEJIKY, MOKAa3bIBAIOUIYIO €€ HaIPaBJICHHE.

Hampasnenue accouuanuu MOKHO OIpEEIUTD, n3y4as JyarpamMmmbl
MOCIIEZIOBATEILHOCTH M KOOMEpaTHUBHBIE auarpaMMbl. Eciu Bce cooOuieHuss Ha HHX
OTIIPABJISIFOTCS. TOJBKO OJHMM KJIACCOM M NPUHUMAIOTCA TOJBKO JPYIMM KJIacCOM, HO HeE
Ha000pPOT, MEXKY STUMHU KIIaCCaMH MMEET MECTO OJHOHAINpaBJIeHHAs CBs3b. Eciin x0T ObI 0JJHO
coOOMIeHNE OTIPABISIETCSI B OOPATHYIO CTOPOHY, aCCOLMAIMS TOJDKHA OBITh ABYHAIPABICHHOM.

Acconuanuu MOTyT ObITh pedIeKCHBHBIME. PedrexcuBHas accommanus mpeanosaraer,
YTO OJIMH DK3EMILIAP KJlacca B3aUMOJEHCTBYET € APYTUMH DK3EMILIIPAMU 3TOTO JKe Kilacca.

3aBHUCHMOCTH

Cas3u 3aBucumoctu (dependency) Takke OTpa)kalOT CBSI3b MEXKIYy KilaccaMu, HO OHHU
BCEraa OI[HOHaHpaBJIeHI)I U IIOKa3bIBAKOT, YTO OAMUH KJIACC 3aBUCUT OT OHpCILCJIGHPIﬁ, CACIIAaHHBIX
B n1pyrom. Hampumep, kinacc A ucnonszyeT Metobl kinacca B. Torga npu n3menenuu knacca B
HE00X0IMMO MPOU3BECTH COOTBETCTBYIOIINE U3MEHECHHUS B Kilacce A.

3aBUCHUMOCTh HM300pa)kaeTcsi MYHKTUPHOW JIMHUEH, MPOBEACHHON MEXAy ABYMS
3JICMCHTAMHU I[I/IarpaMMBI, U CUHHUTACTCA, UTO DJIEMCHT, HpHBﬂSaHHBIﬁ K KOHHy CTpeJ'IKI/I, 3aBHUCUT
OT 3JIEMEHTA, IPUBA3AHHOTO K HA4aJly 3TOM CTPEJIKH.

NewClass NewClass2

Pucynok 3.11 - CBs13b 3aBUCUMOCTB

ITpu renepanmu Koja Ajsl 3TUX KJIAcCOB K HUM HE OYJyT NOOaBIIATHCS HOBBIE aTPUOYTHI.
Opnako, 6yayT co3anbl criequpuyecKue AJs A3blka ONepaTopbl, HEOOXOIUMBIE [Tl TOJACPKKU
CBSI3U.

Arperanuu

Arperannm (aggregations) MpeACTaBISIOT cO00il Oojiee TeCHYI (GopMy acCOIUaIUU.
Arperanusi — 3TO CBA3b MEXIYy LIEJbIM U €ro 4actbio. Hampumep, y Bac MOXeT ObITh Kjacc
ABTOMOOWIB, a Takxke Kimacchl Jlpurarenb, [lokpellikM W Kiacchl JIA APYTHX YacTeu
aBTomMoOmiA. B pesynbrare o0bekT kiiacca ABTOMOOWIb OyJeT COCTOSTh M3 OOBEKTa Kiacca
JIBuraTens, 4eTbipeXx 00beKTOB [IOKPHIIEK U T. 1. ATperaiuu BH3yaIN3UPYIOT B BHJE JTMHHUHU C
POMOUKOM Y KJlacca, SBJISIOIIErocs LEeIbIM:

Whole Part

Pucynok 3.12 - CBsa3p arperanus



B nomonnenme k mpocroit arperanmn UML BBoauT 0ojiee CHIBHYIO Pa3HOBHAHOCTH
arperalMy, HasbiBaeMyro Komnoszuuueidl. CoriacHO KOMIIO3MIMH, OOBEKT-4acThb MOXKET
IIPUHAJIEKATh TOJBKO €AMHCTBEHHOMY LIEJIOMY, ¥, KPOME TOr0, KaK IIPaBUJIO, )KU3HEHHBIN LIUKII
qacTeil coBHasaeT ¢ LUKJIOM ILIEJIOro: OHM XKMBYT M yMHUpArOT BMecTe ¢ HuM. Jlroboe ynanenue
LIEJIOr0 PACIIPOCTPAHSAECTCS HA €r0 YacTH.

Takoe KackagHOE YAAJIEHWE HEPEOKO pPACCMAaTPUBACTCS KaK YacThb ONPEICIICHUs
arperanuy, OJHaKO OHO BCErZa NOIPa3yMeBacTCs B TOM ClIydae, KOrJla MHOXKXECTBEHHOCTh POJIU
cocraBiser 1..1; Hampumep, ecnu HeoOxoauMo ynanuth KimeHTa, TO 3TO ynajleHHE JOJIKHO
pacrpocTpaHUTbCs U Ha 3akasbl (U, B CBOIO ouepelib, Ha CTpOKH 3aKasa).

006061menus (HacienoBanue)

O6o0061eHne (Hacaeq0BaHNE) - 3TO OTHOLICHUE TUIIA 00IIee-YaCTHOE MEXK/Ty FIIEeMEHTaMU
Mozaemu. C momompto 0000meHnii (generalization) mMoKa3bIBarOT CBSI3W HACICAOBAHHUS MEXIY
JIBYMSI KJIACCAMHU.

BubrmoTesHu nons308aTENS

Hus

Anpec

Tenediow
PerMCTpalponstif HoNED

Perwcrpauns ()
Orwera pervcrpaim ()

0

|
|

[ |

Suratens Suraress ¢ NPasou BHKOCA

Mprem & wmaresm INEMERTH BPEUEHAOND NOA30BHNS
MaxCHMATEHOR BPEMS NOMSI0EZHIA
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A
i

Corpysynx Gabnmores Crynest

Orpen Qaxynsrer
Tenedox oTena [ovawrai appec

Pucynok 3.13 - [Ipumep cBsi3u Hacie10BaHUE

BonbIIMHCTBO 00BEKTHO-OPUEHTUPOBAHHBIX SI3BIKOB HEMOCPEJCTBEHHO MOJIEPKUBAIOT
KOHLENIMIo HacienoBaHus. OHa TMO3BOJSET OJHOMY KJAacCy HacleIoBaThb BCE AaTpUOYTHI,
orepainuu U cBs3u apyroro. HacienoBanue nmakeToB 03HA4aeT, YTO B MaKeTe-HACIEAHHUKE BCE
CYUIHOCTH TMaKeTa-mpeaka OyayT BUIHBI T10OJ, CBOMMH COOCTBEHHBIMH HMEHaMHu (T.e.
MIPOCTPAaHCTBA UMEH 00benHsI0TCs ). HacnenoBanue nmokaspiBaeTcsl CIUIOMIHOM JIMHUEH, UAYILEN
OT KJIacca-MmoToMKa K Kiaccy-npenky (B repmunosoruu OOII - oT moToMKa K MpeAKy, OT ChIHA K
OTIy, WK OT TojAKjJacca K cymepkiaccy). Co cTopoHbl 0ojee OOIIEro sleMeHTa PUCYETCs
000N MOJBINA TPEYTOJIbHHUK.

[Tomumo HacienyembIX, KaXKIblil MOJKIAacC MMEET CBOM COOCTBEHHBIE YHUKaJbHBIE
aTpUOYTBHI, OTIepaIuy U CBS3H.

MHO0KeCTBEHHOCTh

MmuosxkecTtBeHHOCTh (multiplicity) Mmokas3pIBaeT, CKOJBKO JK3EMIUISIPOB OIHOTO Kiacca
B3aUMOJICHCTBYIOT C IOMOIIBIO 3TOM CBS3U C OJHHUM DK3EMIUISIPOM JIPYTOro Kjacca B JaHHBINA
MOMEHT BPEMEHH.

Hampumep, npu pa3zpaboTke CHUCTEMBI PETUCTPAIMH KYypCOB B YHHBEPCHUTETE MOMXKHO
onpenenuTh kinaccel Course (kypc) u Student (ctyzmeHT). Mexay HUMH YCTaHOBJIEHA CBSI3b: Y
KYPCOB MOTYT OBITh CTYJIEHTBI, a Y CTYJI€HTOB — Kypchl. Bompockl, Ha KOTOPBI JOJIKEH



OTBETUTH MTApaAMETP MHOKECTBEHHOCTH: «CKOJBKO KypCOB CTYACHT MOXKET MOCEIATh B TaHHBIH
MoMeHT? CKOJIBKO CTYJEHTOB MOKET 3a pa3 MocemaTh OJUH Kypc?»

Tak kak MHOXECTBEHHOCTh JaeT OTBET Ha o0a 3TH Bompoca, €€ WHIUKATOPHI
YCTaHABIIMBAIOTCS Ha OOOMX KOHLAX JIMHUM CBs3W. B mpumepe perucrpanuu KypcoB Mbl
PELINIIN, YTO OJUH CTYJEHT MOXKET MOCEHIaTh OT HYJS 10 YEThIPEX KYpPCOB, @ OJMH KypC MOTYT
cinymats ot 0 10 20 CTyeHTOB.

B s3p1ke UML npuHATH onpeiesieHHble HOTAIUK sl 0003HauY€HUSI MHOYKECTBEHHOCTH.

Taomnuua 3.1 - O003HaYeHUsSI MHOXKECTBEHHOCTH cBsa3eli B UML

MitokecTBennocTh Suavienme
0.* Hoimb 1im Gombine
1% Omn wim 6opuie
0.1 Houmb wim ojun
1..1 (coxpamennas 3anucn: 1) Pozio ojun

HNmena cBsazeit

CBsI31 MOXHO YTOYHHTH C TIOMOIIIBIO UMEH CBSI3CH WJIM POJIEBBIX UMEH. VIMs CBSI3U — 3TO
OOBIYHO TJIAroJI WM TJarojibHas ¢pas3a, OMUCHIBAIOIIAS, 3a4eM OHAa HYXHa. Hampumep, Mexmy
kiaccoM Person (denoBek) u kiaccom Company (KOMITaHHS) MOXKET CYIIECTBOBATH ACCOLIUALIMSL.
MOoXHO 3a7aTh B CBSI3M C OTUM BOIMPOC, SIBJIISICTCS U OOBEKT Kiacca Person KiueHTOM
KOMITaHUH, €€ COTPYTHUKOM WM BiaaeibiieM? UTOOBI ONMpEeAenuTh 3TO, acCOIHAIMI0 MOYKHO
Ha3BaTh «employs» (HaHUMaeT):

Employs
Company Person

Pucynok 3.14 - [Ipumep umeH cBszei

Posn

PoneBble mMeHa NMPUMEHSAIOT B CBS3SIX ACCOLMALMM WM arperaud BMECTO HWMEH JUIs
ONMCaHUs TOTO, 3a4€éM 3TH CBA3U HYXHbI. Bo3Bpamasch kK npumepy c kinaccamu Person u
Company, MOXHO cKa3aTh, 4To kiacc Person urpaer posnp coTpyaHuka kiacca Company.
PoneBble uMeHa — 3T0 0OBIYHO MMEHA CYIIECTBUTENbHbBIE MJIM OCHOBAHHBIE HA HHUX (Ppa3bl, UX
MIOKA3bIBAIOT HAa JuarpaMMe psioM C KJIaccoOM, HIPAaOlMM COOTBETCTBYIOLIYIO poib. Kak
MIPABUJIO, TOJIB3YIOTCSI MJIM POJIEBBIM MMEHEM, MJIM UMEHEM CBS3M, HO He o0ouMu cpa3dy. Kak u
UMEHa CBSI3€H, pOJIeBbIE HMEHa He O00s3aTelbHbI, WX Mal0T, TOJBKO €CIH LeNlb CBSI3U HE
oueBuaHa. [Ipumep poseil NpuBOAUTCS HUXKE:

+Employer +Employee

Company Person

Pucynok 3.15 - [Ipumep poneit cBsazeit

ITaker. MexaHu3M naxKkeTroB
B koHTekcTe AmarpaMm KIJIaccoB, MaKeT - 3TO BMECTHIIMIIE JIJIsl HEKOTOPOTO Habopa
KJIACCOB U JPYTHX MaKeTOB. [[akeT SABISETCS CaMOCTOSTEIBHBIM MPOCTPAHCTBOM HMEH.



]

Package

Pucynok 3.16 - O6o03Hauenue nakera 8 UML

B UML Her kakux-1u00 OrpaHHYEeHUI Ha MpaBWIia, IO KOTOPHIM pa3pabOTYMKUA MOTYT
WM JIOJDKHBI TPYIIIMPOBATh KIIACChl B TakeThl. HO ecTh HEKOTOpbIe CTaHIapTHBIE Cllydau, KOorjaa
Takasi TPYNIHMPOBKA yMECTHA, HANpuMep, TECHO B3aWMOJCHCTBYIOIIME KIAacChl, WU Oojee
o0mIuii ciyyaii - pa30MeHne CUCTEMBI Ha TIOJICUCTEMEI.

[TakeT GU3NUECKU COACPKHUT CYITHOCTH, ONpPECICHHBIC B HEM (TOBOPST, UTO "CYIIHOCTH
MpUHAIeKAT MmakeTy"). OTO O3HauyaeT, 4To eciau OydeT YHHYTOXKEH IakKeT, TO OyayT
YHHUYTOXEHO M BCE €TO COJIEPIKUMOE.

CymiecTByeT HECKOJIbKO Hanboliee paclpoCTPAHEHHBIX MTOIX0/I0B K TpyNIupoBke. Bo-

MEPBBIX, MOKHO TPYIIIMPOBATH MX IO CTEPEOTHITy. B TakoM cirydae moiydaercs
OJIMH TIAKeT ¢ KJIACCAMHU-CYIIHOCTSMH, OJMH C TPAaHUYHBIMHU KJIACCAMH, OJIMH C YIPABISIOIIMMU
KJIaccCaMd ¥ T.JI. DTOT MOJXOA MOXKET OBITh TOJIE3eH C TOYKU 3PEHHS pa3MEIIEeHUs] TOTOBOM
CUCTEMBbI, IMOCKOJIbKY BCE HaXOJsIIMecs Ha KIMEHTCKUX MalllMHAX MOTPaHUYHBbIE KIJIACCHI YiKe
OKa3bIBAIOTCS B OJTHOM I1aKeTe.

Hpyroit moaxoxa 3akirouaeTcss B OOBEAMHEHHHM KIACCOB MO WX (DYHKIHMOHAIBHOCTH.
Hanmpumep, B makere Security (6e30macHOCTb) cojepaTcsi BCE KJAacChl, OTBEYAIOIIHE 3a
0e3omacHOCTh NpuiIokeHus. B TakoMm ciiydae apyrue makeThl MOTYT Has3biBaTbess Employee
Maintenance (PabGora c¢ corpyanukamu), Reporting (ITonroroBka otueroB) u Error Handling
(O6paboTtka omubok). IIpeumyiiecTBO 3TOro MOAXOJA 3aKIIOYAaeTCs B  BO3MOXKHOCTHU
MOBTOPHOT'O UCHOJIb30BAHUS.

MexaHu3M MaKeTOB MPUMEHUM K JIFOOBIM DJIEMEHTaM MOJEIH, a HE TOJIBKO K KJIACCaM.
Ecnu 171 rpynnupoBKH KJIACCOB HE UCTOJIb30BATh HEKOTOPBIE ABPUCTHKH, TO OHAa CTAHOBUTCS
npou3BosibHON. OJ1HA U3 HUX, KOTOpasi B OCHOBHOM Hcnoib3yercss B UML, — 3T0 3aBUCUMOCTb.
3aBHCHMOCTH MEXKIY JIBYMS ITAKETaMH CYIIECTBYET B TOM CIIy4ae, €CIIH MEXITy JTFOOBIMH JIBYMS
KJIacCaMU B MaKeTaX CYIIECTBYET JIF00asi 3aBUCIMOCTb.

Takum oOpa3zom, quarpaMma IaKeTOB MPEACTaBIseT co0Oi TuarpaMmy, COJEpIKaIlyro
MaKeThl KJIAacCOB M 3aBUCUMOCTH MeXay HUMH. CTporo roBops, HakeThl U 3aBUCUMOCTH
SBIISIIOTCSL DJIEMEHTAMH JMarpaMMbl KJIacCoB, TO €CTh JuarpaMMa MakeToB — 3To (opma
JrarpamMmbl KJIaCCOB.

SE— Entities

Boundaries

Control

Pucynok 3.17 - [Ipumep aunarpamMMbl IaKETOB



3aBUCUMOCTDH MEX]y JBYMS 3JIEMEHTAMH UMEET MECTO B TOM Cliydae, €CJIM U3MEHEHUs B
OTIpe/ICJICHUU OJHOTO 3JIEMEHTa MOTYT IOBJIeYb 3a cOO0H M3MeHeHHus B ApyroM. Uto kacaeTcs
KJIACCOB, TO MPUYHHBI JIJIS1 3aBUCUMOCTEH MOTYT OBITh CAMBIMH Pa3HBIMH:

- OJTUH KJIacC MOCHUTAET COOOIIEHUE APYTOMY;

- OJIMH KJIaCC BKJIFOYAET YaCTh JAHHBIX JPYroro Kjacca; OJIMH KJIaCcC UCIIONb3YeT APYTron
B Ka4yeCTBE NapameTpa onepaiuu.

Ecnu kmacc mensier cBoii mHTepdeiic, To iod0e coobiieHne, KOTOpoe OH IMOCHLIAET,
MOXET YTPaTUTh CBOIO CUITY.

[TakeTsl HE JAOT OTBETA HA BOMPOC, KAKMM 0Opa30oM MOXHO YMEHBIIUTH KOJIUYECTBO
3aBHCHUMOCTEH B Balllel CHCTEME, OJJHAKO OHHU IMOMOTAIOT BBIJAEINUTDL OTH 3aBUCUMOCTH, a I1OCIIE
TOrO, KaKk OHHM BCE OKaXYTCS Ha BHJYy, OCTACTCS TOJIbKO IMOPabOTaTh HAaJl CHIKCHHEM HUX
KoJin4yecTBa. /[narpaMmbl TakKeTOB MOXKHO CUYHMTAaTh OCHOBHBIM CPEICTBOM YIIPABIICHHS OOIIEH
CTPYKTYPOU CHCTEMBI.

[TakeTsl SIBASIOTCA >KM3HEHHO HEOOXOAMMBIM CPEICTBOM JIJIsi OOJIBIIMX MPOEKTOB. Mx
CJIeIyeT UCIO0JIb30BaTh B TE€X CIIy4asix, KOTJla JuarpaMMa KJ1accoB, OXBaThIBAIOIIAS BCIO CUCTEMY
B IIEJIOM U pa3MelleHHas Ha eIUHCTBEHHOM Jucte Oymaru ¢opmara A4, CTaHOBHUTCA
HEUNTAECMOM.

ITocTanoBKA 3a1a4u K NPaKTHYeCKOi padoTe 8

1. 3yuuTs npeanaraeMblii TEOpeTUYECKUIN MaTepual.

2. [locTpoiiTe quarpamMmmy BapuaHTOB HCIIOJIb30BAHUS I BHIOpAaHHOUW MH(OPMALIMOHHON
CUCTEMBI.

3. [TocTponTh OTUYET, BKIIOYAIONIMI BCE IOJYYCHHBIE YPOBHU MOJEIHU, OIMCAHUC
(YHKIIMOHATBHBIX OJIOKOB, TIOTOKOB JIAHHBIX, XPAHWIUI U BHENIHUX OOBEKTOB. [IpemcraBuTh
OTYET MO MPAKTUYECKOHN paboTe AJIs 3alUTHI.

BapHaHTbl HHAUBUAYAJTBbHBIX 3agaHui

B cooTBeTcTBUM ¢ yKa3zaHHOW MpeaMETHON O00JACThIO W KJIACCOM pa3pabaThIiBacMOi
MH(OPMALIMOHHON CHCTEMBI IOCTPOWUTE IMarpaMMy BapHaHTOB MCIOJIb30BaHUS ISl BHIOpaHHON
MH(GOPMAIIMOHHON CHCTEMBbI, BBIIOJIHHUTE PEaIM3allii0 BAPHAHTOB HCIIOJIb30BAHUS, MMOCTPOHTE
yarpamMmy COCTOSTHUM /1711 KOHKPETHBIX 00BEKTOB MH(POPMAIIMOHHON CHCTEMBI.

Tabnuna 8.2 — lnnuBuyanbHble 3aJaHUS

Ne | IIpenmerHas o0nacThb Kiacc IC

1 Ckian MRP

2 ITpon3BOACTBEHHOE NPETPUITHE ERP

3 Toprosoe npeanpusTre CRM

4 ToproBoe npeanpusiTre SCM

5 Toprosoe npeanpusitue B2C

6 ITopran B2B

7 CTpouTenbHOE NPEIIPHUITHE NC yuera

8 Briciiee yue6HOe 3aBeieHNE N C ynpasienus
9 WndpactpykTypa npeanpustus CIITIP

10 | AnnapaTtHas HHPPACTPYKTYpa NPEAIPUITHS DKcIepTHas cucTeMa

Conep:xanue oTyeTa

[To BbImoNTHEHHOM padoTe cocTaBigeTcs oTyeT. OTUYET BBITOJIHAETCS B DJIEKTPOHHOM
Bujie. [1o BEIMOTHEHHOMY OTUETY MPOBOIUTCS 3allIUTa MPAKTHUYECKON pabOTHI.
Otuer no npakTuyeckoil paboTe JOJIKEH COCTOATh U3 CIEAYIOMINX CTPYKTYPHBIX

JJIEMEHTOB:
- TUTYJIbHBIH JIUCT;
- BBOJIHAs 4acTh;




- OCHOBHAas 4YacTh (OomMcaHWe paboTHl): JOUarpaMma BapHAHTOB HCIIOJIb30BAHUS
MH(OPMALIMOHHOMN CUCTEMBI, HarpaMMa COCTOSIHUM 11 00bEKTOB MH(POPMAITMOHHON CHCTEMBI;

- 3aKJIIOYEHHE (BBIBOJIBI).

BBoaHas yacTe oTyeTa OJIKHA BKIKOYATh MYHKTHI:

- YCJIOBHE 33]1a4H;

- HOPAAOK BBIITOJIHCHHA.

- IPOrpaMMHO-aMNIapaTHbIE CPEACTBA, UCIIOJIb3YEMbIE P BHIIOTHEHUU PaOOTHI.

3amuTa oT4eTa Mo NpakTU4eckoi paboTe 3aKI0YaeTcs B MPEIbBICHUH IPENO01aBaTEINI0
IMOJIYUYCHHBIX PE3YyJIbTATOB B BUIC (1)21171.]'[21 U ICMOHCTpALWH MMOJYUCHHBIX HABBIKOB IIPU OTBCTAX
Ha BOMPOCHI MPEroaaBaTess.

KOHTpOJIbHLIe BOIIPOCHI

1. laiite onpeneneHue NOHATUIO «BapUAHT UCIIOIb30BaHU.

2. Kakue THIIBI CBS3M MOTYT IPUCYTCTBOBATH HA JarpaMMe BapHAHTOB HCIIOJIb30BAHMS?
3. JlaiiTe onpenencHre MOHITHIO «ICHCTBYIOIIEE JIUIIOY.

4. Kakuie THIBI COOOIIEHUI MOTYT IPUCYTCTBOBAThH HA JarpaMMax B3auMOICHCTBHS?

5. Jlaiite onpeneneHue MOHATHIO Kilacc, 00BEKT Kjacca.

6. KeM 1 1 9ero MoxeT OBITh HCIIONIb30BaHA JarpaMmMa pa3MeneHus?

IIpakTuyeckas padora 9. O030p MHCTPYMEHTOB
NMPOEKTHPOBAHUS UH(POPMALMOHHBIX CHCTEM

Heasb padorsl: O3HaKOMIIEHHE C MHCTPYMEHTAMU MPOEKTUPOBAHUS HH(POPMAIIMOHHBIX
CHCTEM.

[TpakTueckass paboTa HampaBieHa Ha O3HAKOMIIEHUE C OCHOBHBIMU 3JEMEHTAMHU
OIpeJIeJIeHUs], MPEICTABICHUS], POCKTUPOBAHUS U MOJCIMPOBAHMS HMPOrPAMMHBIX CHUCTEM C
nomouipo s3bika UML, mnosiydeHune HaBBIKOB 110 MPHUMEHEHUIO JaHHBIX 3JIEMEHTOB JJIs
MOCTPOEHHs 00BEKTHO-OPUEHTUPOBaHHbIX Mojieneit NC Ha ocHOBaHUM TpeOOBaHUH.

TpeboBaHust K pe3ysbTaTaM BBINOJIHEHUS IPAKTUYECKON padOTHI:

- MOZIEJIb CHUCTEMBI JOJDKHA COJAepXkaTh: JHarpaMMy BapHUaHTOB HCIOJIb30BaHUS;
qyarpamMmbl B3aUMOJIEHCTBUS JUIsl KaXK/I0TO BapHaHTa MCIIOJNb30BaHMS; AHAarpaMMy KJIAccoB,
MO3BOJIAIONIAs pealn30BaTh Bech omMcaHHBbIH (QyHKUuMoHan MC; oO0beAMHEHHYIO AMarpammy
KOMITOHEHTOB U pa3MEIEHUS;

- 17151 KJIaCCOB yKa3aTh CTEPEOTHUIIbI;

- B 3aBUCHMMOCTH OT BapHaHTa 3a/laHus AUarpaMMa pa3MeIleHNs JOJKHA T0Ka3bIBaTh
pacnosoKeHue KOMIIOHEHTOB B pacHpe/IeIEHHOM MPUIIOKEHHUH.

OcHoBBI TEOpHUH

JAuarpamMMbl COCTOSTHM

ZII/IanaMMBI COCTOSTHHH OIpEeaACIIAIIOT BCE BO3MOXKHBIC COCTOSIHHSA, B KOTOPBIX MOXKET
HaXOJUTHCS KOHKPETHBIH OOBEKT, a TaKKe MPOIECC CMEHBI COCTOSHUI 00BEKTa B pe3ynbTare
HACTYIUJICHUS] HEKOTOPBIX COOBITHIA.

CymiectByeT MHOTO (hOpM JHarpamMm COCTOSIHHU, HE3HAYUTEIHHO OTIMYAIOIINXCS APYT
OT JIpyra CEMaHTUKOM.

Ha nuarpamme umeroTcst ABa ClEUUATbHBIX COCTOSIHUS — HavyalbHOE (start) 1 KOHEYHOE
(stop). HauanpHOe coOCTOSITHHME BBIJEICHO YEPHOM TOYKOW, OHO COOTBETCTBYET COCTOSIHHIO
00BEKTa, KOTJIa OH TOJIKO YTO OB co31aH. KoHeuHoe cocTosiHIe 0003HAYaeTCsl YepHON TOUKON
B 0€noM KpyKKe, OHO COOTBETCTBYET COCTOSIHHUIO OOBEKTa HEMOCPEICTBEHHO Iepes €ro
yHUUYTOXKeHHeM. Ha muarpamme cOCTOSHUN MOXET OBITh OJHO W TOJBKO OJHO HaudalabHOE
cocrosHEe. B TO ke BpEMs, MOXET OBITh CTOJILKO KOHEYHBIX COCTOSIHI/Iﬁ, CKOJIBKO BaM HYXXHO,
WM UX MOXeT He ObITh BooOIIe. Korma o0beKT HaXOAUTCs B KAKOM-TO KOHKPETHOM COCTOSTHUH,
MOTYT BBINIOJHATHCS pa3iauuHble mpouecchl. llporecchl, mpoucxonsmue, Korga OOBEKT
HaXOJUTCS B OMPEICTICHHOM COCTOSIHIH, Ha3bIBAIOTCS JEHCTBHUAMHU (actions).



C cocTossHHEM MOKHO CBSI3BIBaTh JAaHHBIC IIATH THUIIOB: AC€ATCIIbHOCTH, BXOJJHOC
l[GfICTBHC, BBIXOJHOC I[CﬁCTBHC, COOBITHE U HUCTOPUA COCTOSAHUS.

JlesiTeILHOCTH

HesTenpHOCTBIO (activity) Ha3pIBaeTCs MOBEACHHUE, peallu3yeMoe OOBEKTOM, IOKa OH
HAXOJUTCS B JJAaHHOM COCTOSIHMU. [lesITeIbHOCTh — 3TO IpepbiBaeMoe noseneHne. OHO MOXKeET
BBITIOJTHATHCS O CBOETO 3aBEpIICHUS, MOKa OOBEKT HAaXOMUTCS B JAHHOM COCTOSHUH, HIIU
MOJKET OBITh MPEPBAHO MEPEXOJOM OOBEKTa B JAPYroe CocTosiHUE. JleaTenbHOCTh M300paxkaroT
BHYTPHU CaMOT'0 COCTOSIHUSA, €i1 IOJDKHO MPeAIecTBOBATh CI0BO do ([e1aTh) U IBOECTOYHE.

BxoaHoe aeiicrBue

BxoagneiM aeiicTBueM (entry action) Ha3bIBaeTCs TMOBEICHHE, KOTOPOE BBITIOIHSICTCS,
Korja oOBEKT MEPEeXOTUT B JIAaHHOE cocTosiHuE. [laHHOe JeiicTBHE OCYIIECTBISETCS HE IMOCIe
TOrO, KaK OOBEKT TEepelIesl B 3TO COCTOSIHHUE, a, CKOpee, KaK 4acTh 3TOTro Imepexona. B oranuune
OT AESATEIbHOCTH, BXOJIHOE JIEHCTBUE PACCMATPUBAETCS KAK HENpepbIBaeMoe. BxogHoe aeicTeue
TaK)Ke MOKa3bIBAIOT BHYTPU COCTOSIHHSI, EMY MPEANIECTBYET CIOBO entry (BX0/1) M IBOETOYHE.

BrixoaHoe geiicreue

Brixonnoe perictBue (exit action) momoOHO BXogaHOMY. OIHAKO, OHO OCYIIECTBIISIETCS
KaK COCTaBHas 4YacTh IIpollecca BbIXOJAa W3 JAHHOro cocTosHusA. OHO SBISETCS 4YacTbiO
mporiecca Takoro nepexonaa. Kak u BXomHoe, BBIXOIHOE JEHCTBUE SIBIISCTCS HEMPEPHIBAEMBIM.

BeixonHoe nelicTBue u300pa)xkaloT BHYTPU COCTOSIHUS, €My INPEALIECTBYET CJIOBO exit
(BBIXOJ) M IBOETOUHE.

[ToBenenne oOBEKTa BO BpEeMsl IEATEIBHOCTH, NMPU BXOAHBIX M BBIXOTHBIX JEHCTBHAX
MOKET BKJIOYaTh OTHpPaBKY cOObITUA JpyroMy oO0bekTy. B 3ToM ciywae omnucaHuio
JeSITeTbHOCTH, BXOJHOTO JICHCTBUS WM BBIXOJHOTO JIEHCTBHS MPEIIECTBYET 3HAK « ™ ».

CooTBeTcTBYIOIIAs CTPOKA HA TUAarpaMMe BBITJISTUT

kak Do: "lenb.CoObiTHE (APryMEeHTHI)

3necy llenp — 370 00BekT, momydaromuii coObiTe, COOBITHE — 3TO TOCHUIaEMOE
cooO1uieHne, a ApryMeHTHI SIBJISIIOTCS TapaMeTpaMM MOChUIaeMOT0 COOOIIEHUS.

JleaTenbHOCTh MOXET TaKKe BBIMONHATHCS B PE3yJbTaTe TIONYy4YeHUS OOBEKTOM
HEKOTOpOro coObITus. IIpu MonMydeHUM HEKOTOPOro COOBITHS BBIMOJHSETCS OIpeeseHHAas
JesTeTbHOCTb.

ITepexomom (Transition) Ha3bIBaeTcs IepeMENICHHE W3 OJHOTO COCTOSIHUS B JPYToe.
COBOKYMHOCTb NEPEXO0JI0B UarpaMMbl MOKa3bIBaeT, KaKk OOBEKT MOXKET MepPEeMEIIaThCs MEXIY
CBOMMH cocTOsiHUAMU. Ha sauarpamme Bce mepexoipl HM300pakaloT B BHJE CTPEIIKH,
HauMHAaIOMIENHCs Ha NePBOHAYAIbHOM COCTOSIHUU M 3aKaHYUBAIOIIEHCS TOCIEAYIOIINM.

[Tepexoap! MOTYT OBITH pedieKCUBHBIMU. OOBEKT MOXKET MEPEHTH B TO K€ COCTOSHUE, B
KOTOPOM OH B HACTOSIIIMH MOMEHT HaXxoauTcs. PedrexcuBHBIE TIepexoabl H300paXkatoT B BUC
CTPEJIKH, HAaUMHAIOILEHCS U 3aBEPIIAIOIIEHCs Ha OJTHOM M TOM € COCTOSIHHH.

VY mepexopa cyliecTByeT HECKOJIbKO crerudukannii. OHU BKIIOYAIOT COOBITHS,
apryMEHTBHI, OTPAXKAAOIIUE YCIOBHS, AEUCTBHUS U MOCHUTAeMbIE COOBITHS.

CoObITHS

CoOpiTHE (event) — 3TO TO, YTO BBI3BIBAET MEPEXO]I U3 OJTHOTO COCTOSIHHSI B IPYTOE.
CoOpITHE pa3MemarT Ha fuarpaMmme BIOJIb JTUHUHU TIepexo/a.

Ha auarpamme muist oToOpaskeHust COOBITHS MOKHO UCTIONB30BaTh Kak UMs OTIepaIii,
Tak ¥ 00bIYHYIO (Ppazy.

BonpmmHCTBO IEPEeX0/10B JOKHBI UMETh COOBITHS, TAK KAaK UMEHHO OHU, TPEXkJIE BCETO,
3aCTaBJISIIOT MEPEX0/ OCYIIECTBUTHCA. TeM He MeHee, ObIBalOT M aBTOMAaTUUYECKHE TIEPEXOIbI, HE
uMeromre coobIThil. [Ipu 3TOM 00BEKT caM MepeMeIaeTcss U3 OJHOTO COCTOSIHHS B JIPYroe CO
CKOPOCTBIO, MO3BOJIAIONIEH OCYIIECTBUTHCS BXOAHBIM ACHCTBUSAM, ACSITEIBHOCTA M BBIXOJHBIM
JICHCTBUSIM.



Orpaxaawomue ycja0Bust

Orpaxpnatomue ycinoBus (guard conditions) onpeenstor, Koraa nepexo1 MoXer, a
KOT'JIa HE MOXET OCYILECTBUTHCS. B MPOTUBHOM citydae mepexo]1 He OCYIIEeCTBUTCS.

Orpaxaaroomue yCJIOBUS H300paKarOT Ha JMarpaMMe BJIOJb JIMHUH Iepexoja Iocie
UMEHH COOBITHS, 3aKJII0Yasl UX B KBaJIPATHBIC CKOOKH.

Orpaxaaroniue yciaoBus 3a/1aBaTh HeoOs3aTeabHo. OIHAKO €Cli CYIIECTBYET HECKOJIBKO
aBTOMATHYECKHX NEPEX0/J0B M3 COCTOSHHS, HEOOXOAWMO ONPEACTHTh IS HHUX B3aUMHO
UCKJTFOYAIONINE OTPaXIAIOIINE YCIOBUSA. DTO MOMOXKET YHTATEINI0 JUarpaMMbl MMOHSTh, KaKOH
yTh Tiepexo1a Oy1eT aBTOMAaTHYECKH BHIOpaH.

HeiictBue

JeiictBuem (action), Kak YyxXe TOBOPWIIOCH, SIBIISIETCS HEMpPEphIBAEMOE IOBEJICHUE,
OCYIIECTBJISIOIIEECS KaK YacTh Nepexo/ia. BxoiHbIe U BBIXOHBIC IEHCTBHS MOKA3bIBAIOT BHYTPHU
COCTOSIHUH, TIOCKOJIbKY OHH OIPEAETISIOT, YTO MPOUCXOIUT, KOT/Ia OOBEKT BXOIUT WIIH BBIXOIUT
13 Hero. bomnplnyio yacTe qeiCcTBU, 0JHAKO, H300pakatoT BAOJIb JIMHUU NEPEX0/a, TaK KaK OHH
HE JIOJDKHBI OCYIIECTBIISITHCS TIPU BXOJIE UITU BBIXOJIE U3 COCTOSTHUSI.

JelicTBUE pUCYIOT BIOJIb JIMHUM TIEPEXOJa MOCJIe UMEHU COOBITHSI, EMY MPEAIIECTBYET
Kocas uepTa.

CoObiTHe UM JACWCTBUE MOTYT OBITH TIOBEIGHUEM BHYTPU OOBEKTa, a MOTYT
MIPEJICTaBIATh COO0M COOOMICHHE, TOCkUTaeMoe Ipyromy o0bekTy. Eciu coObITHE W eCTBHE
MOCBUTAETCS APYroMy 00BEKTY, epe/l HUM Ha AuarpaMMe MOMENIaroT 3HaK « ™ ».

CHaTve geHer
[oTpuyaTenbHeIt Ganawc)

OTKpbIT MNpesbiweHue kpegura \
— entry: BpeMeHHO 3aMopo3uTh cyeT
KnueHT TpebyeT Bknaa gexer do: MocnaTte yBeaoMnNeHue KNUeHTy
3aKpbITL cyeT / [nonoxmTensHbIv exnt: Pa3amopo3uts cuert

CoxpaHuTb aaty 6ananc]

3aKpbITUA cyeTa

Mposepka BanaHca
[oTpuyaTensHbiv 6ananc
B TeyeHue Sonee 30 gHen)

3akpeIT

entry: Bagate
KPEAUTHYIO KapTy

Pucynok 3.18 - IIpumep auarpamMmsl COCTOSTHUI

JuarpamMMbl COCTOSIHUM HE HAJl0 CO3/1aBaTh Ui KaXKJIOTO Kiacca, OHU NPUMEHSIOTCS
TOJIBKO B CJOXHBIX ciydasx. Eciam oOBEKT Kilacca MOXET CYIIECTBOBATh B HECKOJIBKUX
COCTOSIHHMSIX M B KQKJIOM M3 HUX BENIET ce0s MO-pa3HOMY, IS HETO MOXKET MOTPeO0OBaThCS TaKas
TuarpaMma.

JAuarpamMMel pasMeLleHus

Huarpamma pasmemienust (deployment diagram) orpakaer (usznyeckre B3aUMOCBS3H
MEXIy MPOrpaMMHBIMHM U allllapaTHBIMM KOMIIOHEHTaMHu cucTeMbl. OHa SIBJISETCS XOPOIIUM
CPEACTBOM JJIsl TOTO, YTOOBI MOKa3aTh MapLIPYTHl NepeMelieHHs] 00bEKTOB U KOMIIOHEHTOB B
pacnpeieIeHHON CUCTEME.

Kaxnprit y3en Ha auarpaMMe pa3MenieHHs MpeACTaBiIseT COO00W HEKOTOPBIM THI
BBIUUCIIUTENILHOTO YCTPOCTBAa — B OOJIBIIMHCTBE CIy4aeB, YacTh almapaTrypbl. JTa amnmaparypa
MOJKET OBITh IPOCTBHIM YCTPOWCTBOM HIIN AATYUKOM, a MOKET ObITh U MIHH(PEHMOM.

Juarpamma  pa3MemnieHus IOKa3blBaeT  (U3NYECKOE  PACIONOKEHHE CeTH W
MECTOHAXO0KJACHNE B HEW Pa3IMUYHBbIX KOMIIOHEHTOB.



| Banking Database
Server

Cracle Server
sz AN==>

Regional
ATM Server

Printer

ATMServer.exe
<<Private Network=>>
<<Private Network>>

125 First St. 459 Elm St.
ATM ATM
ATMClient.exe ATMClient.exe

Pucynok 3.19 - Ilpumep aquarpamMmbl pa3MeleHus

JluarpaMma pa3MeIICHUS HCIONb3YeTCS MEHEHKEPOM IMPOEKTa, IOJb30BATEIIIMH,
apXI/ITeKTOpOM CUCTCMBbI H E)KCHJIyaTaIII/IOHHBIM HepCOHaJIOM, ‘-ITO6I)I IIOHATH (1)I/I3I/I‘-IGCKOG
pasMeIleHHe CUCTEMBI U PACIIOIOXKEHHE €€ OTACIBHBIX MOACHCTEM.

JlnarpaMMbl KOMITOHEHTOB

JlnarpaMMbl KOMITOHEHTOB [TOKa3bIBAIOT, KaK BBITJISIUT MOJIE/b Ha (PM3HUYECKOM YPOBHE.
Ha HuX u300pa)XeHbl KOMIOHEHTHl MPOTPaMMHOTO OOecrieueHHsI U CBSI3M MeXay HuMH. [lpu
3TOM Ha TaKOH JuarpaMMe BBIAEISIOT JBa THIIA KOMIIOHEHTOB: HCIOJHSIEMbIE KOMITOHEHTHI H
OMOIIMOTEKH KOIA.

Kaxnpiii kmace mozgenu (WIH MOACHCTEMa) MpeoOpa3yeTcss B KOMIIOHEHT HCXOIHOTO
koma. Ilocme co3manuMss OHM cpa3y JO00ABISAIOTCA K JdarpaMMme KOMIIOHEHTOB. MexTy
OTJCILHBIMH KOMITOHCHTAMH H300pa)Kar0T 3aBUCHMOCTH, COOTBETCTBYIOIINE 3aBUCUMOCTSIM Ha
9Tar¢ KOMIMUJIAIWHN UJINU BBIITOJIHCHUSA HpOFpaMMI)I.

ATM.exe

E\ Cash Dispenser

Card Reader =~ RS
W A
22
\
il pi- o ATM Screen “
Card Reader /~ ‘,
\
g Cash' Dispenser
ATM Screeﬁ

Pucynok 3.20 -. ITpumep auarpaMMbl KOMIIOHEHTOB

JlnarpaMMbl KOMIIOHEHTOB ITPUMEHSIOTCS TEMH YYaCTHUKAMH IPOEKTA, KTO OTBEYACT 3a
KOMITWJIALIMIO CUCTEMBL. V3 Hee BUIHO, B KAKOM MOPSIIKE HAJ0 KOMIIMIINPOBATh KOMITOHEHTHI,
a TakKe KaKHe HCIOJIHAEeMble KOMIIOHEHTHI OyIyT co3faHbl cuctemMoi. Ha Takoil auarpamme
IIOKa3aHO COOTBETCTBUE KJIACCOB pPEAJU30BAaHHBIM KOMIOHEeHTaM. OHa Hy)XHa TaM, TIJe
HAaYMHAETCS TeHEpaLKs KOAa.



O0beguHeHHe TUATPAMM KOMIIOHEHTOB U Pa3BepPTHIBAHUA

B HekoTOppIx ciy4asx JgomyckaeTrcs pasMellaTh JAuarpaMMy KOMIIOHEHTOB Ha
JuarpamMMme pasBepThIBaHUA. JTO IO3BOJIAET MOKA3aTh KaKUE KOMIIOHEHTHI BBINOJIHSIOTCSA U Ha
KaKuX y3jax.

IlocTanoBKa 321244 K l'lpaKTI/I‘{eCK()ﬁ pa60Te 9

1. U3yuuTh npejraraeMblii TCOPETUYECKUA MaTepral.

2. BoimonHuTe peanusaliuio BapuaHTOB HCIIOIb30BAHMS B TEPMUHAX
B3aMMO/ICHCTBYIOMINX OOBEKTOB U MPECTABIISIFOIIYIO CO00M HabOp AUarpaMm:

2.1 muarpaMM KJaccoB, PEaTH3YIOUINX BapUaHT UCIOIb30BAHUS;

2.2 nguarpaMM B3aUMOJCWCTBHUS (IUarpaMM IOCJIEAOBATEILHOCTH M KOOIEPATUBHBIX
auarpamMM), OTpPa)KarolIMX B3aUMOJICHCTBUE OOBEKTOB B IMPOLECCE pealu3aluu BapHaHTa
HCIOJIb30BaHUS.

3. PaznenuTh Ki1acchl O MaKeTaM, MCIIOb3Ysl O/IMH U3 MEXaHU3M pa30ueHusl.

4. TlocTpoiiTe AMarpaMMy COCTOSHUI Ui KOHKPETHBIX OOBEKTOB WH(POPMALMOHHOM
CUCTEMBI.

5. [Toctponth OTUET, BKIIOYAIOUIMII BCE IMOJYYEHHbIE YPOBHU MOJETH, OIKMCAHUE
(YHKIMOHATIBHBIX OJIOKOB, MOTOKOB JNAaHHBIX, XPAHWIHI U BHEIIHUX 00BEKTOB. IIpencraButh
OTYET 110 IPAKTUYECKOHN paboTe AJisl 3alUTHI.

BapI/IaHTI)I HHAUBUAYAJTBbHBIX 3agaHui

B coorBeTcTBHM ¢ yKa3aHHON NpeAMETHOW 00JacThi0 M KIAacCoM pa3zpabaThiBaeMOn
MH(GOPMALIMOHHOM CHUCTEMBI IOCTPONUTE JUarpaMMy BapUaHTOB MCIIOJIb30BAHUS JUIsl BBIOpaHHON
MH(POPMAIIMOHHON CHCTEMBI, BBIIIOJHHUTE PEAH3alHUI0 BAPUAHTOB HCIIOJIB30BAHMS, MMOCTPOUTE
JMarpaMMy COCTOSIHUHM /17151 KOHKPETHBIX 00bEKTOB MH()OPMALITMOHHON CHCTEMBI.

Tabnuna 9.2 — lnnuBuyanbHble 3aJaHUS

Ne | [IpeamerHas o61acThb Knacc UC

1 Ckiag MRP

2 IIpon3BOACTBEHHOE NPEANIPUATHE ERP

3 Toprosoe npeanpusTre CRM

4 ToproBoe npeanpusiTue SCM

5 Toprosoe npeanpusitue B2C

6 [Toprain B2B

7 CTpouTenbHOe NpeArnpusITHe NC yuera

8 Briciiee yue6HOe 3aBeieHNE NC yrpasiienust
9 HHbpacTpyKTypa NpeanpusiTHs CIITIP

10 | AnnapaTtHas HHQPACTPYKTYpa NPEANPUITHS DKcIepTHas cucTemMa

Conep:xkanue oTyera

[To BeImoOIHEHHOH paboTe cocTaBisgercss oT4eT. OTYET BHINOIHACTCS B AJIEKTPOHHOM
Bujie. [1o BEIMOTHEHHOMY OTUETY MPOBOJUTCS 3aIIUTa TPAKTHYECKON pabOTHI.

OTueT 1o NpakTHUECKO paboTe T0JIKEH COCTOATh U3 CIEAYIOMINX CTPYKTYPHBIX
JJIEMEHTOB:

- TUTYJIbHBIN JINCT;

- BBOJ{HAs 4acCTh;

- OCHOBHasi 4acTh (omMcaHue paboThl): JAuMarpaMMma BapHAaHTOB HCIIOJIb30BaHUS
MH(OPMAIMOHHOI CUCTEMBI, IMarpaMMa COCTOSIHUM U1 00BbEKTOB HH(POPMAITMOHHONW CUCTEMBI;

- 3aKJII0OYEHHE (BBIBOJIbI).

BBonHas yacTh 0T4ETA JOJKHA BKIKOYATh ITYHKTHI:

- YCIIOBUE 33/1a4U;

- TIOPAIOK BBIITOJIHCHMUSL.

- IPOrpaMMHO-aMNIapaTHbIe CPEACTBA, UCIIOJIb3YEMbIE P BHIIOTHEHUU PaOOTHI.




3ammuTa oT4YeTa Mo MPAKTHYECKON paboTe 3aKII0YaeTCs B MPEABABICHUN MPENOoIaBaTesio
IIOJyYEHHBIX PE3yJIbTAaTOB B Buie (haiina u AEMOHCTPALMU MOJIYYEHHBIX HABBIKOB IIPU OTBETaX
Ha BOIIPOCHI IIPENOJaBaTes.

KOHTpOJIbHLIe BOIIPOCHI

1. Maiite onpeneneHue NOHATUIO «BapUAHT UCIIOIb30BaAHU.

2. Kakue THIIbI CBSI3M MOTYT IPUCYTCTBOBATH HA JUAarpaMMe BapHAHTOB MCIIOJIb30BAHUS?
3. [laiiTe onpeneneHne MOHITHIO «ICHCTBYIOIIEE JIUIIO.

4. Kakuie TUIBI COOOIIEHUI MOTYT IPUCYTCTBOBATh HAa JUarpaMMax B3auMOJICHCTBHS?

5. Jlaiite onpeneneHue NOHATHIO Kilacc, 00BEKT Kjacca.

6. KeM u 1 yero MoeTt ObITh MCIIOJIb30BaHa JUarpaMma pasmeleHus?

6. VYUEBHO-METOINYECKOE 1 HTHOOPMALIMOHHOE OBECITEYEHHE
TACIATLITAHBI

6.1. IlepeyeHb OCHOBHO H JONOJHUTEIBHON JIUTEPATyPbl, HEO0X0AUMOM
AJIs1 OCBOEHMS THCIUTLTUHBI

6.1.1. IlepeyeHb OCHOBHO¥ JIMTEPATYPHI

1. Mutuna O.A. MeTronsl ¥ CpelcTBa MPOSKTUPOBAHUS MH(POPMAIMOHHBIX CHUCTEM H
TEeXHOJOTUl [DneKkTpoHHbI pecypc]: kypc nekmuit/ O.A. MutuHa. — DIEKTPOH.TEKCTOBHIE
naHHble. — M.: MockoBcKkasi rocyJapCTBEHHasl akaJeMusi BOJHOTo TpaHcnopTa, 2016. — 75 C..
— Pesxum poctymna: http://www.iprbookshop.ru/65666.html.

2. bypxoB A.B. IlpoextupoBanne mHpopManuoHHBIX cucteM B Microsoft SQL Server
2008 u VisualStudio 2008 [DnextponHblii pecypc]/ A.B. BypkoB. — DIeKTpOH.TEKCTOBbIE
nanusle. — M.: UnTepuer-Yuusepcuter Mupopmanuonnsix Texnonoruit (MHTYUT), 2016. —
310 c. — 2227-8397. — Pexum nocryna: http://www.iprbookshop.ru/52166.html.

6.1.2. IlepeyeHb 1ONMOTHUTEJBHOM JIUTEPATYPbI

1. TonouupiHa M.B. IIpoekTupoBaHue pajnO3JIEKTPOHHBIX CpPEACTB Ha OCHOBE
COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTHH [ DnekTpoHHbIH pecypc] / M.B. I'onoBubiHa. —
ONEKTPOH.TEKCTOBbIE JIaHHBbIE. —  Mocksa, Capatos: HHTEpHET-yHUBEPCUTET
nHpopmannonnbeix Texnonoruii (MHTYUT), By3osckoe obpazoBanue, 2017. — 504 ¢. — 978-
5-4487-0090-3. — Pexwum pocrymna: http://www.iprbookshop.ru/67375.html.

2. AutoHoB, B.®. Meronbsl 1 cpeacTtBa NPOEKTHPOBAHUS HH(YOPMALMOHHBIX CHCTEM:
yuebHoe mocobue / B.D. AntoHoB, A.A. Mockutun; ®enepaibHOe TrOCYyIapCTBEHHOE
aBTOHOMHOE 00pa30BaTEIbHOE YUPEXKJACHHE BbICIIErO0 NPO(EeCcCHOHATBHOTO 00pa3oBaHus
«CeBepo-KaBkazckuit penepanpubiii yHuBepcuret». - Craspomnons: CKDY, 2016. - 342 c.; To
xe [DnexTponnsiit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=458663.

6.2. [lepeyeHb y4eOHO-METOAUYECKOT0 00ecreYeHusl CAaMOCTOSITEIbHOM
padoThl 00y4YaKOIIUXCS M0 JUCHUIINHE

1. Metoanueckue yKazaHus MO BBITOJIHEHUIO MPAKTUUYECKHUX 3aHATUH O JUCLUILITNHE
«OCHOBBI IPOEKTHOMN AESITETLHOCTH»

2. Meronndeckne peKOMEHIAINH JUTS CTYCHTOB MO0 OPTaHU3aluU CaMOCTOSITEITHHOM
paboThI o JucHUIIMHE «OCHOBBI MPOEKTHOM JeSITeTbHOCTH

6.3. [lepeuenb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAMOHHOM
ceTn UHTepHET, HEOOXOAMMBIX /1JIsl OCBOCHHS M CUMILIHHBI

1. YHuBepcuretckas oubmroreka online. http://www.biblioclub.ru.

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

3. Dnekrponnas oubnuoreka CKDYVY.. http://catalog.ncstu.ru.

4. T'ocynapcTBeHHas IMyOJIMYHAs Hay9HO- TexHu4eckas ouommoreka Poccun. (ITIHTH
Poccun). www.gpntb.ru.
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Ipuiaoxenune A
TEXHUYECKOE 3A/JAHUE

Ha pa3pabotky UC «Cucremar»

OOuire cBeneHus

1.1. HanmeHoBaHuUE cUCTEMBI

Amnanutudeckas HHGopMmamonHas cucrtema «Cucremay.

2.1. Ha3naueHue U 11eNU CO3/1aHUsl CUCTEMBI

Cucrema «Cucrtemay mpeaHazHadyeHa Ui WH()OPMAIIMOHHOTO 00ECIeueHHs MPOLECCOB,
KOTOpbIE HPOMCXOJAT Ha Kadeape CBSI3aHHBIX C Yy4eOHO-METOAMYECKOW, Hay4dHOH,
OO0IIECTBEHHO, OpPraHU3allMOHHO-METOMYECKON U BOCITUTATEIBHOM paboToii.

XapakTepucTiuka 00beKTOB HH(OpMaTH3aLUU

3.1. Kpartkoe onucanue padboTsl Kadeapsi

K ocHOBHBIM HamnpaBieHusIM paboTbl Kadeapsl

OTHOCSTCS: - Y4ueOHO-MeToanueckas padota; - Hayunas

pabora;

- Opranu3aMoHHO-METOInYecKast padoTa;

- Pabora co cTryneHTaMu 3a04YHUKaMH; -

Oo6mectBeHHast padota; - BociurarenpHas

pabora.

3.2. Onucanue 00beKTOB HH(POPMATU3AINH
K ocHoBHBIM 00BbeKkTaM HHGOPMATHU3ALUN CUCTEMBI OTHOCSITCS:
Kadenpa - HaumenoBanue kadenps

- QaKyabTeT, K KOTOPOMY OTHOCHTCS
kadenpa - Be6-caiT kadenps! - 3aBeqyroniuii
kadeapou

3.2.1. YuebHo-MeToquueckas padora
[1nan yueGHO-MeTOIMYECKOM pabOTHI
kadenpsl - YueOHbIH To1 - 3aBeTyIOIIHIA
kadenpoii, cocraBuBLIui miaH - Kagenpa

Tema 151 yueGHO-MeTOAMYECKON
pabotsl - Ha3Banus padot - Cpoku
WCTIOTHEHUS

- OTBETCTBEHHBIE 32 BBHITOJHEHHE TEMbI

TpeboBanust kK ”HPOPMAIIMOHHOM cucTeMe

4.1. ba3oBble IPUHIUIBI pa3pabOTKU MOJCUCTEM

[Tpu npoekTHpOBaHUU U Pa3pabOTKe MOACUCTEM JOJKHBI HCIIOIb30BAThCS CIEIYIOIINE
6a30Bble IPUHIUIIBL:

- Uckirouenue nyoaupoBaHys BBOJA HH(POPMAIMH U MOBBILLIEHUE €€ JOCTOBEPHOCTH, 3a
CUET OTOXK/IECTBJICHUSI paHee BBEACHHON MHPOpMaIuy;

Cucrema I0JDKHA YAOBIETBOPATDH CIAEAYIOIIMM TPEOOBAHUSIM:
- [Tonp3oBaTenbCkuii UHTEPENC CUCTEMBI T0HKEH OBITh C(OOPMUPOBAH B COOTBETCTBUH
C HaBbIKaMU U Mpo¢uUIIeM MOJIb30BaTeNeH;



Cuctema 10JKHA COJIEPKATh:
- CpeznctBa noucka HH(pOpMaIuy;

Bbi0op mpuKIagHOrO MPOrpaMMHOTO 0OECHEUEHHUs] CUCTEMbI JOJDKEH YIIOBIIETBOPSTH
CJIEIYIOLLUM KPUTEPUSIM:
- NaTerpanus ¢ 6a3aMu naHHBIX, ToIepkuBatonmx Web-TexHomoruu;

4.2. TpeOoBaHUS K apXUTEKTYPE CUCTEMBI.
Apxurekrypa cuctembl «CucTteMay SIBISETCS TPEX3BEHHOW. B kauecTBe KIMEHTCKOIO
IIPUIIOKEHHUS BBICTYIIAeT CTaHAAPTHBIN BeO-Opaysep.

4.3. TpeboBanus K criocodam U CpeicTBaM CBS3H ISl HHPOPMAIIHOHHOTO OOMEHa MEXIY
KOMIOHEeHTaMH (MoaysiMu) CHUCTEMbI

[Toacucremspl 1OMKHBI B3aUMOJEHCTBOBATh B IIPEAEIIAX €IMHON KOMITBIOTEPHOM CETH
(MuTepuer/UHTpaneT), B KOTOPOI MPOUCXOAUT BeCh 00MEH MH(OpMAITHEH.

4.4. TpeboBaHUs K XapaKTEPUCTHKAM B3aUMOCBSI3€H CUCTEMBI CO CMEKHBIMU CUCTECMAMH
CMEXHBIMU CHCTEMaMH Il HH()OPMAITMOHHOM cucTeMbl «CUucTeMay SBIISIOTCS:
«Cucremaly,

4.5. TpeboBaHus K pexkuMaM (PYHKIMOHUPOBAHUS ITOICUCTEMBI
Pa3pabareiBaemas cucrema noibkHa (pyHKIIMOHUPOBATH 24 yaca B CyTkH, 365 nHEl B
TOAdY...

4.6. TpeboBaHUs K MOJIE30BATEISIM

Cucrema nojipa3yMeBaeT YeThIpe TUIIA OJIb30BaTES:

- COTpyHUK — IMEET JOCTYIT K IPOCMOTPY OOIIMX JaHHBIX IO CBOCH Kadepe, a Takke
K POCMOTPY M PEIAKTUPOBAHHIO JTHYHBIX JTaHHBIX, IMEET BO3MOYKHOCTH ;

4.7. TpeboBaHus O SPrOHOMHUKE U TEXHUYECKOMN ICTETHKE

OCHOBHBIMH TPEOOBaHUSIMH 110 DJPrOHOMHKE M TEXHHYECKOW ACTETHKE SBISIETCS
aJIeKBaTHOCTh BPEMEHHU PEAKIMU MOJYJEH CHCTEeMBbI Ha CIO0XKHOCTb 3arpoca MOoJb30BaTels K
0a3aM JaHHBIX:

- [Ipu BBIIOJTHEHNH CTaHAAPTHBIX 3aIIPOCOB TOJIH30BATEIND JOJDKEH paboTaTh C CUCTEMOM
B PEaJIbHOM pEXHME BPEMEHHU;

4.8. TpeboBaHuUs K YUCIEHHOCTH U KBaNU(UKALUU TIEPCOHANIA CUCTEMBI M PEXKHMY €0
paboTHI.

KBanuduxarnus nepconana, mopsIoK ero moAroTOBKH H KOHTPOJIb 3HAHUH U

HaBBIKOB. ...

4.9. TpeboBanus K 3amuTe HHOOPMAITUK OT HECAHKITMOHUPOBAHHOTO JIOCTYTIA.

Pa3pabarbiBaeMmas cuctema JoJKHA 00J1a4aTh ClIeHUaTIu3UPOBaHHON MOICHCTEMOM
pasrpaHudeHus J0CTyna K MHQpOpMaIMOHHBIM pecypcam, (PyHKITMOHUPYIOIIEH Ha OCHOBE
CUCTEMBI TOJIL30BaTeIeH 1 MOJIH30BATEIBCKUX TPYIII.

4.10. TpeboBaHus k 0OMEHY TaHHBIMU
- OOMEeH JaHHBIMHU JOJDKEH MTPOUCXOIUTH 110 CeTH B cpelie Intranet/Internet ¢
noaaepxkkoi mporokosna TCP/IP;

4.11. TpeOoBaHUs K BHEIIHEH Cpesie CHCTEMBI
Cepsep 0a3 JaHHBIX WU CEPBEP MPHIIOKESHH TOHKEH 00eCIIeYnBaTh:



4.12. TpeOoBaHMs K XpPaHEHHIO TaHHBIX
baza gannbix «CucreMay JOJKHA COJIEPKATh CIIEYIOLIUE JaHHBIE:
- JlaHHbI€ O MIAHUPOBAHUU YU€OHO-METOIMUECKOU PabOTHI;

4.13. TpeOoBaHMS K OTJAEIBHBIM MOJCUCTEMAM

4.13.1. YuebHO-MeTOAMUECKas paboTa

OyHknmy 3aBeayromero kadenpoi

- Coznianue 1iaHa yaeOHO-MeTOAnYeCcKOi paboThl Ha yUeOHBIH ceMecTp, 3ar0IHEHHS,
pelaKTUPOBAHMS U yJaJCHHs JTaHHBIX TUIaHa,

CocraB u coaepkanue paboT no co3aanuo CUCTEMbI
Paspaborate Monens bJl, mo3Bosstonyto XpaHuTh U 00padaThiBaTh BCe HEOOXOIUMBIE. . .

HpI/IeMO'CI[aTOIIHBIe ucrblTanusa CUCTEMBI
ITocne 3aBCPIICHUA BCCX pa60T 10 pa3pa60TKe KOMIIOHCHTOB, HaCTpOfIKe noaACHUCTEM H

Bnecenue KOppeKTUPOBOK B IPOrPAMMHBIN MPOAYKT, CBSI3aHHBIX C OITMOKAMU B
Cucreme
Bce ommOku, KoTopsie OyAyT BBISIBICHBI B padoTe CHCTEMbI B TeUCHHH 12 MecsIeB

TectupoBanue
[Tepen cnaueit Monyneit u KomnoneHT 3aka3uuKy Uil BBISIBJICHUS BOBMOXHBIX COOCB B
pabote

[Topsanox koHTpoJI U pueMKkH CHUCTEMBbI

Jlis mpoBepKH BBIMOJHEHUS 3aJaHHbIX (YHKUUH CHCTEMBI, ONpeesieH!s] U IPOBEPKU
COOTBETCTBUS TpeOoBaHMAM T3 KOMMYECTBEHHbIX M (WJIM) KAueCTBEHHBIX XapaKTEPHUCTUK
CucteMmsl, BBISBICHUS M YCTPaHEHHUs HEJOCTATKOB B JeHCTBUsAX CHCTEMBI M B pa3pabOTaHHOM
JOKYMEHTAI[MH, TOATAIHOIO KOHTPOJIS HaJ XOAOM pa3padOTKH JIOJKHBI OBITH IPOBEICHBI
CJIEIYIOIME BU/IbI MCIIBITAHMIA:

- IIpenBapurenbHbIe;

[Iponienypsl TeCTUPOBaHUS U KOHTPOJISL KaueCTBA

[Ipu poBeieHUH UCTIBITAHUHN JOJIKHBI UCTIOIB30BATHCS CICAYIONTUE THITBI MPOIEAYD
TECTUPOBAHUS U KOHTPOJIA KaueCTBa:

- (hyHKIIMOHANIBHOE TecTUpOoBaHue - TecTupoBanue [10 Ha cooTBeTCTBHE
(b YHKIIMOHATIBHBIM CHIEIU(DUKAIUSM,

O6mue TpeboBaHus K MpueMKe padboT
CpoKH U MECTO IPUEMKH, TTOPAIOK IPHEMKH PadOT OINPENeNIAI0TCs B COOTBETCTBUHM C
HacrossuuM T3.

TpeboBanust K TOKYMEHTUPOBAHHIO

12.1. TpeGoBaHMsI K MPOEKTHOW JOKYMEHTAI[M!

CocTaB ¥ KOMIIEKTHOCTH IIPOEKTHOM JOKYMEHTALMH JOJKHA COOTBETCTBOBATh
tpeboBanusm ['OCT 34.201-89.

[lepeuenb JOKyMEHTAIMH 110 CO3/IaHUIO CUCTEMBI BKIIFOUAET:

- Onucanue nHpopMamoHHoro odecreyenus cucremsl (I115);
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