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BBE/IEHHUE

B  Meroguueckux = yKazaHWUAX ~— COOEpKATCA  MATEPUAIBI, HEOOXODUMEBIE I
CAMOCTOATENRHON MOATOTOBKU CTYAEHTOB K BBIMOJHEHHIO J1A0OpPATopHEIX padoT. B onmucanme
1adoparopHEIX pabdOT BKMOYEHBI 1EAHL PAOOTHI, MOPSAOOK €€ BBIMOJIHEHUSA, PACCMOTPEHEI
TEOPETUUECKUE BOIMPOCH, CBA3AHHBIE C peanu3anued IMOCTABIEHHBIX 3a7ad, IPUBEICHA
HEOOXOaMMAs JIUTEPATYPA.

Meronnueckne ykaszanusa nDOCBAMIEHBI Kypcy «MoznenupoBanne wH()OPMAIMOHHEBIX
cucteM 00pabdOTKu HU(PPOBOTO KOHTEHTA». Y IIPABJIATE JIOJIBMH CI0MKHO. Y HPABIATH JIFOObMH
ypdexTuBHO — HEUMOBEPHO CaokHO. [losTOMy MBI M300peTaeM ¥ CMEMIMBAEM pPAa3HBIE
MPAKTUKW, AJTOPUTMEI W TEXHOJOTUM KOHTPOJIA, OIEHKH pe3ynsTaroB Tpyna. llepexommm
OT YCTAPEBIINX METOOHWK K HOBBIM, CTAPAEMCSA YYECTh BCE HIOAHCHI WU PUCKH, TPATHUM BpPEMI
U PECYPCHI HA IUTAHUPOBAHUE BMECTO PAOOTEI IT0 HAKATAHHO.

13 MHOK€ECTBA METOOJIOTHI HYKHA OJHA ONTUMAILHAA M HACTPOEHHAA JTUUYHO IOJ HAC
U Haml mpoekT. OOHO Aen0 BBIMOJHATh MAOJIOHHBIE 3a1a4M CTPOTO IO CKPUIITAM M3 KHHTH,
Opyroe — MeroaoM mpod u ommOOK BEIPAOATHIBATE CBOM CIENUATBHEIE HMHCTPYMEHTHI IJIA
yueTa OpuopureToB kommanuu. [losromy mpoektHsiit Menemxment (PM), To ecte MeTromonorus
VOPABICHUA KOMITAHUEH C OEJICHHMEM BCE€H padOThl HA NPOEKTHI, CTAHOBUTCSA ITOMYIAPHBIM
BO BCEX OTPACIIAX.

MHuorue KOMIAHMHU TOABKO CEWJac MepeXomsaT OT KIACCHUECKOM (oTpabdoTaHHas, 9acTo
OropokpaTMyeckas  CXEMa) K MPOEKTHOM (Kaxkoas  3ajgada  OTHOENIbHO,  JIEJIETUPOBAHUE
OTBETCTBEHHOCTH) MOAEMN ynpaBiaeHuA. OOmMi MEHEHKMEHT I MIPEATPUHUMATENA CBOIUICSA
K TOMY, 4YTO €CTh PYKOBOJWUTENh W UCHOJMHUTENL 3amadu. JIMCHUIUIMHA B3auUMOICHCTBUS
3aBUCENIA OT TOTO, Kak mpomucano B madmone. llladmon ke Obu1 BOUT B pa3yMBl BCEX OIUHAKOBO
net stak 20-30 nazan. Toneko 3TOT mWA0MOH YK€ HE MPUMEHHUTE K HOBBIM YCIIOBUSMH MHUPOBOTO
PBIHKA.

Hcropuuecku Bce HAYaIOCh € TOTO, 4TO B MEPHOT nepecTpouku 90-x roqos cama Ioruka
BeneHUsA OusHeca OblIa HApymI€HAa HACTOJIBKO, YTO IMOMNBITKM HOCTPOMTHE HOBYIO padouyro
KOHIIEHIMIO YIIPABIECHUS B MIJUIEHUYM CO3JATH TEPMUH «KOMMOAHUA-0OHOAHEBKAY» . KoHnenimn
TAKUX KOMIIAHMM TPOBEPSUITNCH HA IMMPOYHOCTH M TOJBKO OAHA u3 10 KOMImaHnuil CyniecTBOBAIA
oomeme monyroma B 2000-x. IlapammensHO ocCTaBamiCh MHOTOJETHUE  IPEATPUATHI,
KapAUHAJIEHO MEHAACE KAMKIBIE JIET S5 4TOOBI BEIKUTE B IIEPHO IIEPEMEH.

B 2010-x ua(opManOHHEIN B3PEIB MHTEPHETA CAETAT OJOCTYIMHOW BCHO PAa3pPO3HEHHYIO
0a3zy HapabOTOK E€BPONEUCKOTO W AMEPHUKAHCKOTO OumsHeca. M3 TOHH mome3HoM M MyCOpPHOU
HH(pOpPMAIINM BPOJE «UTO TAKOE YIIPABICHUE MPOEKTAMH U COBPEMEHHBIN MEHEIKMEHTY, «KAK
pacripenenaTte  00A3aHHOCTH,  MPAaBWIBHO  IPEAYTrafgelBaTh W COKpPAmATE  PHUCKH»
OPEIIPUHUMATEIN OO0 CUX HOpP BEIOMPAIOT KPYOULE! 3HAHWM, IIPUMEHUMEBIX HMEHHO
B UX KOMIAHMAX.

Celyac MBI CIEINM B HOBOCTAX KAaK NMPUOBLIBHBIE KOPIOPAIMM PACTYT M PACMATAIOTCS
HA MMOAPA3IENEHU, IOKYTAIOTCA U IIEPEKNBAIOT CTPYKTYPHBIE CIMAHWAA. 34 KAKIBIM AKTOM
KYIUIA-TTPOJAKA OTIENA KPOETCA CJIOKHAA CETh MPOEKTOB (TaaKEeThl, MPWIOKEHUA, PACIINPEHUA
mis Opay3epoB), CBA3AHHEIX IIO PA3HBIM KpuTepusaM. Korga MEHSIOTCS KPUTEpUH, MEHSAETCA
OEIEeHUE MPOEKTOB HA rpynmel. MMeHHO u3mMeHenwe rpynmupoBKd U coodmiaror Ham B CMU.
BHyTpH € KOMIaHuM NpOoaoIKaT padoTaTe, a MPOEKTH BEIYTCSA HEMPEPEIBHO.

IT project management (PM)— »5r0 pucimmimba, dro o00BEIUHAET TPOUEAYPHI,
MPUHINIBL U TOJIMTUKY BeaeHua On3Heca. OHa pyKOBOJUT MPOEKTOM OT pa3padOTKH KOHIIEMIIUH
10 3aBEPHICHUS ITPOEKTA.

O EH Hﬁfﬁ HAMBHBIN) W OPOEKTHBIM MEHEIXMEHT OTIWYAETCA TEM, 9TO
3NEKTPOHHOW FIOANKCHIO

CepmbAPYHEBIOHGEBHRHI MEHSIMEHT, ©Ta0nneH. Ero nene: moanepxars U MPUYMHOKUTE Ka4CTBO U
Braneneydy(h ERPTIUBHOCTE 2 AIPOTPARIMHOTO mpoaykra. Ecte orpaboranueii mabnoH, OH paboraer

MOCTOSHHO. [TpOEKTHEIIT MEHEIKMEHT M3MEHYUB. L[eas MPOeKTHOrO0 MEHEIKMEHTA: TOCTUTHYTE
NeiicTenP@BYABT@IA2A 0 00 10810, yuuThIBas, 4To ecth deadline.



[Tprumnon mepexoma ot obmiero Menemxmenta kK PM  wamie ngpyrux cranoBuTcs
HAIEKHOCTh — BMECTO OTHOCHUTENBRHOM AOCTPAKTHOW MEPCHEKTUBBI K MPEICKA3YEMBIM
pE3yIbTaTaM.

Mewxnynaponnas  Accommarma  Ynpasnenusa — [Ipoexkramm  (IPMA)  mposena
MCCIIEIOBAHUE, IO PE3yJbTaTaM KOTOPOTO HOBBIM IOJAXOJ CAOKOHOMUT BaMm okomo 20-30%
Bpemenu u 15-20% pecypcos.

Yewm ortmuuarorca Uudopmanmonnsie Texnomormm ot apyrux orpacinen? Cypsa mo UT-
(opymam, 3aBUCHMOCTBIO NPOTPAMMHCTOB OT raJyK€TOB, OOPOTOr0 ChIpa M BO3MOKHOCTH
moexare Ha bamu. BupryameHOCTBIO BCeM pabdOTBEI U €€ PEe3yAbTaTOB, HEBO3MOKHOCTEIO
UCIIOJI30BAHUA IIPOrpaMMel  0e3 »saekTpuuecTBa B roponae. BaxnocTeio ana  Oymymimx
MOKOJIEHUM BCEX HAYUYHBIX JOCTWKEHUI, 9TO BO3MOKHBEI TOIBKO Omaromaps KOMIBLIOTEPHBEIM
MHHOBAITH M.

B cTpourensCTBE pE3yaBTAT CTATHUYHBIN, B MPOAYKTOBOM MHAYCTPHUU — HCYEPIIAEMBIH,
a MPOTrpaMMbl U BUPTYAIBHBIN MUP — OE€CKOHEUHBIM JUHAMWUYHBIA PECYPC, 3aBUCAIIAN TOJBKO
OT HAIWYMA WHCTPyMEHTa aoctyma (ramxkera u ceru). [lostomy pa3paboTka KOMIBIOTEPHBIX
TEXHOJIOTHH 00A3aHa OBITE NPOAYMAHHON M MPABUJIBHOW M3HAYAIBHO.

Yopasnenne WT-mpoexkramu BkmIO4Waer B Ce0A KYPUPYIONIME 33a7a4M IO YCTAHOBKE
000OpyIOBaHUA M MOAEPHU3ANMU CETH, Pa3padOTKE MpOrpaMMHOr0 obOecnedeHus, CO3TaHUIO
BUPTYAJIBHOU Cpensl U OOIAYHBEIM BBIYMCIEHUAM, CUCTEMAM YHPABJICHUSA NAHHBIMHA M OM3HEC-
anamtuke, BHeapenue apyrux U T-ycoyr.

B I'T npoekTHBIN MEHEIKMEHT MOKET UATH MO TPEM KU3HEHHBIM I[UKJIAM IIPOEKTA:

1. [Tpornosupyewmsrii, ouxe waterfall. Tpagummonnsri  nomxom, maxe B 2010-x
OPUMEHSETCS HA MOPAOOK Jame Apyrux. [losramueiii TMHENHBIN aarOpPUTM.

2. Ureparmonnsenii. COBPEMEHHBIM  TOIXOA, B KOTOPOM pacmMpeHue (PyHKIMOHAIA
pa3padaTeIBAEMOr0 MPOTrPAMMHOIO OOECIIEYEHUA C KaOBIM HOBEIM BEBEIITYCKOM B PaMKax
MPOEKTA.

3. AparrrueHerit. Agile, Scrum u nqpyrue merosst. [lenn koMmmanm u cTpaTerus pa3BUTHS
MOJKET MEHATHCSA HE3ABUCHUMO OT MEPBOHAYAILHOTO IUIAHA.

1. HEJb U 3AJIAYHU U3YUEHUS JTUCHUIT/INHBI

[lenpro OCBOEHMA OUCHUIUIMHBEI ABIAETCAS (pOopMHUpOBaHME HAOOpa mpo(ecCHOHATBHBIX
KoMneTeHuu Oynyniero Oakamaspa no HampaeaeHuro 09.03.02 MugopmannoHHEIE CUCTEMBL U
TEXHOJIOTHH.

3amaun OCBOEHWA AWCHUIUIMHEL: M3YUEHUE METOAO0B MOAEIUPOBAHUA MH(OPMAIMOHHEIX
cucreM 00paboTkn 1M(POBOTO KOHTEHTA, OCBOEHME WHCTPYMEHTOB MOAEINPOBAHUSA
MH(OPMATTMOHHBEIX CUCTEM 00pabOTKM IU(PPOBOTO KOHTEHTA.

2. ObOPYTOBAHHUE U MATEPHUAJIbI

AnmnaparHsie CpenCcTBa: MEPCOHATBHEIN KOMIBIOTED;

[Tporpammmusie cpenctea: OC MS Windows; MS Visual Studio, MS Office.

Yuebnsmi kmacc ocHamnieH [BM-coBmecTUMBIMI KOMITBIOTEpAMM, OOBEIMHEHHBEIMHA B
MOKameHYIO CeTh. JIokanpHas cers yueOHOro Kiacca MMEeT MOCTOSHHBIM OOCTYII K cetu Internet
M0 BBIAENEHHOW JMHUW. [{nsa mpoBeneHus nabopaTopHBIX padOT HEOOXOOUMO CHEIyIOmIEe

mporpamMmmHoe obecneuenue: oneparponHas cucrema MS Windows, maker o(puCHBIX TporpamMmm
MS Office, maker MS Visual Studio.

nokymedt noaneAVMA3AHUS TTIO TEXHUKE BE3OINACHOCTH
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Jna cHwKeHuA WM IPEeNOTBPALICHMUSA BIMAHWUA ONACHBIX M BPEIHBIX (PAaKTOpOB
HEOOXOAMMO COONMIOIATE CAHUTAPHBIE MPABWUIAA W HOPMBI, TUTHEHUYECKHME TpPEOOBAHUS K
MEPCOHAIBHBIM 3J1E€KTPOHHO-BEIUMCINTEIBHBIM MAITTHAM.

Bo wu30exanue mNOBpEkKIECHUA W30IAIMUA IMPOBOJOB W BO3HUKHOBEHMSA KOPOTKHUX
3aMBIKAHUUM HE Pa3pelIaeTcsa: BEmars 4ro-au0d0 Ha MPOBOJA, 3aKpPAIIMBATE U OCIUTH NIHYPHEI U
MPOBOJA, 3AKJIAIBIBATE MPOBOAA U HIHYPHL 3a TA30BBIE U BOJAOHPOBOIHEIE TPyOEI, 3a Oarapeu
OTONMUTEILHON CHUCTEMEBI, BBIJEPTUBATH MITENCENBRHYI0 BWJIKY M3 PO3ETKH 34 IIHYP, YCHIHE
OOJKHO OBITH ITPUJIOKEHO K KOPIYCY BHIIKH.

Jlnd MCKIIFOUEHUS MOPAKEHUS SJIEKTPUYECKAM TOKOM 3AMPENIAeTCA: 4acTO BKIIOYATH U
BBIKJIIOUATE KOMITBIOTEP 0€3 HeoOXOAMMOCTH, HPHUKACATECA K OKPAHY U K TBUIBHOH CTOpPOHE
OTOKOB KOMITBIOTEpPA, padOTaTe HA CPEACTBAX BBIYUCIMTEILHOW TEXHUKU M HEPUPEPUITHOM
00OpyZIOBAaHMM MOKPBIMH pyKamu, padoTars HAa CpPEACTBAX BBHIUMCIUTEILHOM TEXHUKH U
nepu()epuiiHOM 000PYIOBAHUHM, WMEIONINX HAPYUIEHUS IEIOCTHOCTH KOPIMyCd, HAPYIIEHUS
W30JIIIMM  INPOBOJOB, HEUCIPABHYK) WHAWKAIMWIO BKIIOUYEHHUSA MHUTAHUA, C MPHU3HAKAMU
SIEKTPAYECKOTO HANPAKEHUA HA KOPIYCE, KIACTh HA CPEACTBA BBIYUCIWUTEIRHOM TEXHUKHA U
nepupepuitHoM 000 Py JOBAHUH MOCTOPOHHUE MPEIMETHL.

3ampemiaeTcs  mMOA — HANPKEHMEM  OYWMMIATE OT OBUIM WU 3arPA3HEHHUSA
SIEKTPOOOOPYIOBAHHUE.

Bo  wu30exanme  mopaxkeHus ~— OIEKTPUUYECKHAM  TOKOM, MNPH  MOJb30BAHUU
SIEKTPONIPUOOpAMHM HENB3A KACAThCA OTHOBPEMEHHO Kakux-mubo TpyOompoBoaoB, Oarapein
OTOMJICHU I, METAJUTUUECKUX KOHCTPYKIAM, COEIMHEHHEBIX C 3€MJIEH.

[Tocne okonuanus padoTEl HEOOXOIUMO 00ECTOUUTH BCE CPENCTBA BBIYMCIMTEIBHOU
TEXHUKU W Tnepudepuitnoe odbopynoBanue. B ciyuae HempepelBHOrO ydeOHOro mpoiecca
HEOOXO0AMMO OCTABHUTH BKIFOYEHHBIMH TOJLKO HEOOX0aumoe 000py10BaHUE.

4. HAUMEHOBAHUE JIABOPATOPHBLIX PABOT

Ne Temsr | HammenoBanve TeM QUCHUIUINHEL, UX KPATKOE COAEPKAHUE Obrem | U3 HHUX
TUCIUATLIT 4acOB | IpPaKTH4eC
HHEI Kada
MOIrOTOBKA
, 1ACOB
3 ceMecTp
] Tema 1. Texmonormm wmopemipoBanus WH()OPMANUOHHBIX | 3
CUCTEM
2 Tema 2. HucTpyMeHTaIbHBEIE CpEeACTBA MOAEIUPOBAHUA | 3
HH(POPMAITMOHHBIX CHCTEM
3 Tema 3. MopemipoBanne OW3HEC-TPOLIECCOB OPEAMETHOU | 3
oOmacTu
4 Tema 4. Mogemiposanue nH(OpPMAITMOHHOTO 00ECTTEUCHMS 3
5 Tema 5. Horamu IDEFO, IDEFI1, IDEF3 3
6 Tema 6. Momemmn ERD . DFD moramms 3
7 Tema 7. Texmomornum UML 3
8 Tema 8. Iuarpammbel  OOBEKTHO-OPHUEHTHPOBAHHOTO | 3
MO EINPOBAHUS
9 Tema 9. PaspaOoTka TEXHHYECKOTO 3aJaHHA 3
Htoro 3a 5 cemectp 27
L0 s 27
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4. COJEPKAHUE JJABOPATOPHbLIX PABOT

JIlabopaTopHas pabdora 1. TexHo/10rnu Moe IHpOBaHUA HH(MPOPMAITHOHHLIX CHCTEM

Heas padoThl: COCTaBUTE W MPOAHAIM3UPOBATH TPEOOBAaHUA K HH(POPMAIMOHHOU
cucTeMe; pa3padoTaTh TEXHUYECKOE 3aJAHUE HA NPOEKTUPOBAHUE WH(POPMATTMOHHON CHCTEMBEI.

OcHOBBI TeOpHH

[Tpobnemer, KOTOpBIE NPUXOOWUTCA PEMATH CHENAATMCTAM B IPOIECCE CO3TaHUA
OporpaMMHOTO oOecrmeueHus, O4eHs CnoxkHbl. [Ipupoma stux mpobOinem HE Bcerma scHa,
ocobeHHO ecmu paszpadareiBaemMas OporpaMmHas CHUCTEMA WHHOBAIMOHHAA. B dacTHOCTH,
TPYAHO YETKO OMmMCaTh TE€ MAEUCTBUA, KOTOPBIE MOOJDKHA BBINOIHATE cucTeMa. Ommucanue
()YHKIIMOHAIBEHBEIX BO3MOKHOCTEM M OTPAHWYEHUN, HAKIAOBIBAEMBIX HA CHUCTEMY, HA3BIBAETCSA
TpeOOBAHMAMHU K 3TOU CHCTEME, 4 CaM Iponecc (popMupoBaHUA, aHATN3A, JOKYMEHTUPOBAHUA U
MPOBEPKU STHUX (PYHKIIMOHAIBEHEIX BO3MOKHOCTEH U OTPAHMYECHUN — pa3padoTKON TpeOOBaHMNI.

TpeboBanusa nmompasnenAroTCa HA MOJB30BATEIBCKUE U CHUCTEMHEBIE. [lonmp3oBaTensckue
TpeOOBAHMA — HTO OMUCAHME HA ECTECTBEHHOM S3BIKE (IDIIOC MOACHSIONIME TUATPAMMEI)
(PYHKIMI, BBIMOJMHAEMBIX CHUCTEMOM, W OTPAHUYEHWUM, HAKIAABIBAEMBIX HA HEE. CHUCTEeMHBIE
TpeOOBAHUA — OTO OMHUCAHWE OCOOEHHOCTEM CHCTEMBI (APXUTEKTypa CUCTEMBI, TPEOOBAHUA K
mapaMeTrpaM 000pynoBaHuA U T.X.), HEOOXOMMEIX Ayd 3(PPEKTUBHON peamm3anuu TpeOOBaHUIM
MOJIB30BATEA.

Pa3zpaborka TpedoBaHNH

PazpaboTka TpeOoOBaHMII — 5TO MPOLECC, BKIMOYAKNIMA MEPOTPUATHA, HEOOXOINMBIE
IUIL CO30AHMA W YTBEPKICHMSA JOKYMEHTd, COMEPKAMIEro CHeru(PUKAIMI0 CHCTEMHBIX
TpeOoBannu. PaznuuaroT yeTeipe OCHOBHBIX JTAIld IMpoLecca pa3padoTku TpeOOBaHMIM:

- AHATW3 TEXHUYECKOHN OCYNIECTBUMOCTH CO3JAHUS CUCTEMEI,

- (hopMUpOBaHME U aHATH3 TPEOOBAHMI,

- crierupUIUPOBaHUE TPEOOBAHNH U CO3AHUE COOTBETCTBYIOMIEN JOKYMEHTAIINH,

- QTTECTAIMA ATUX TPEOOBAHUH.

Ha pucynke l.1 nokazanel B3aWMMOCBA3M MEKIOY OTHUMH OSTAOAMH M PE3YJILTATHI,
COMPOBOKIAIONINE KAXKIBIA TAIl IIPOIIECCa pa3padOTKH CUCTEMHBIX TPEOOBAHMIA.

Ho nmockomeky B mporecce pa3padOTKH CHCTEMBI B CHIY PA3HOOOPA3HBIX MPUYWH
TpeOOBAHUA MOTYT MEHATHCA, YIpaBiaeHUE TpedOBaHUAMH, T.€. MPOLECC YIPABJICHUA
W3MEHEHMAMH CUCTEMHBIX TpeOOBaHMN, ABIAETCA HEOOXOAUMOW COCTABHOM YACTBIO
OEATENBHOCTU MO UX pa3padoTke.

@opMHpORaHNE H AHAJIH3 TPeOOBAHH I
CrnemgyromuMm 5TanmoM mporecca pazpadbotku TpedoBaHMN ABAAETCS (POpPMUPOBAHUE
(ompeneneHue) U ananus TpedoBaHMI.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Pucynok 1.1 - Ilponecc pazpaborku TpeboBanmit

O0obmennas monpens nporecca (popmupoBaHns U aHanmsa TpPeOOBAHWMM IMOKA3aHA HA
pucynke 1.2. Kaxnmaa opraHmsanmds HCOOAB3YET COOCTBEHHBINM BApPUAHT 3TOW MOJIENH,

3aBUCANINN OT ‘“‘MECTHBIX (PAKTOPOB™: OmbBITA PadOTEl KOJUIEKTHBA pa3padOTYMKOB, THIIA
pa3padaTeIBAEMOM CUCTEMEI, UCIIOIB3YEMBIX CTAHIAPTOB U T.1.

Hayano
npolecca

CneunduuHpoBaHiue

TpeboBaHui
[posepka
BaHMK
AHanW3 NpeAMETHOMN pene.nEHHe NokyMenTaums
obnactu pHOpHTETOR CHCTEMHBIX
TpeboeaHui

Paspewexue
MPOTHBOPEXHIA

Knaccuduraiua

TpeboBaHuil

Pucynoxk 1.2 - [Ipouecc ¢popmvupoBanusa u ananuza TpedboBanmia

[Tponecc popmupoBanus u ananmusa TpeOOBAHNN ITPOXOIUT YEPE3 PAI STAIMOB.

1. AHaim3 npegMeTHou 00macTh. AHAMMTUKYU JOJKHBI M3YUUTh NPEIMETHYI 001acCTs,
rae OyeT SKCITyaTUPOBAThCA CUCTEMA.

2. Coop TpebOoBaHuil. 3TO MPONECC B3AUMOIEHCTBUA C JIMIAMH, (POPMHUPYIOIIMMHU
TpeboBanusa. Bo Bpems 3TOro mpouecca mpoaomkaeTcs aHanau3 MPpeaMETHON 00macTu.

3. Kimaccu(ukamusa tpedoBanmii. Ha stom stane OecopmenHern HaOOp TpeOOBaHUM
npeoOpazyercs B IOTUYECKU CBA3AHHEBIE TPYHIBI TPEOOBAHMIA.

4. Pazpemenye  IpoTuBOpeunit. bes  comuenmns, TpeOOBAHMA MHOTOYHCICHHBIX JIHIL,
3HHHTHK3#W¢@WF@HPDBHM TpeboBanmii, OyayT mpoTHBOpeunBRIMU. Ha sTom srame
o OMpeSIIOTCA i PA3PEIAIOTCA MPOTHBOPEUHS PA3IHIHOTO POLIA.

o « 1 '| b Ll | - (=] y
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5. Hasznauenue npuopureros. B mobom nabope TtpeboBanuii ogau u3 Hux Oyanyrt Ooiee
BAXXHEI, UeM apyrue. Ha »Tom srame COBMECTHO € auIAMH, (popMupyIONIMMHA TpeOOBaHMUI,
OMPENEIAIOTCS Han0oIee BaKHBIE TPEOOBAHMSL.

6. IlpoBepka  tpebGoBanmii. Ha  stom  sTane  ompenenserca  WUX  ITOJHOTA,
MOCJIENOBATEILHOCTD U HENMPOTUBOPEUNBOCT.

[Tpouecc ¢popmupoBanusa U aHamza TpEOOBAHMN IUKIUUECKUI, C OOPATHOU CBA3BIO OT
OMHOTO ATamna K aApyromy. L{uki HaunHaeTcs ¢ aHaiam3a MpeaMeTHOM 00macT M 3aKAHUMBAETCSA
npoBepkou TpeOoBanmii. [lonnmanme tpeboBanuil mpeaMeTHOM O0JACTH YBEIMYMBAETCA B
Ka:XI0M HUKIE nponecca (opMupoBanua TpeOOBaHUIM.

PaccmoTrpum Tpm OCHOBHBIX moaxona K (OpMUPOBAHUIO TpeOOBAHMM: METOZ,
OCHOBAHHBIA HA MHOKECTBE OMOPHBIX TOUEK 3PEHUSA, CLIEHAPHUU U STHOTPA(PUIECKU METOI.

OnopHble TOYKH 3peHHS

[Tonxon ¢ MCHONMBE30BAHUEM PA3JIMYHEIX OMOPHBIX TOYEK 3PEHUA K paspadorke TpedoBa-
HAM OPU3HAET PA3JIMYHBIE (OMMOPHBIE) TOUKH 3PEHUS HA NPOOIEMY M MCHONB3YET UX B KAUECTBE
OCHOBBEI MOCTPOEHHUA W OpPraHu3aliuy Kak nporecca (popmupoBaHusa TpeOOBAHWUM, TaK U HE-
HOCPEACTBEHHO CAMUX TPEOOBAHUI.

Pazmiuneie METOOBI MPEMIATAIOT PA3HBIE TPAKTOBKH BRIPAKEHUS 'TOUKA 3PEHUA . 1OUKH
3pEHHUA MOKHO TPAKTOBATH CIEAYIOIIUM 00pa3oM.

1. Kak ucrounuk wuH(OpMAIUM O CHUCTEMHBIX TAaHHBIX. B 3TOM Ccioydae Ha OCHOBE
OMOPHBIX TOYEK 3PEHMS CTPOUTCSA MOAEIL CO3JaHUS M WUCHOJIL30BAHUA JAHHBIX B cucreme. B
npotuecce (popMupoBaHus TpeOOBaHUI OTOMPAIOTCA BCE TAKME TOYKU 3PEHUA ( U HA UX OCHOBE
OMPENEIAIOTCS TaHHBIE), KOTOPBIE OYayT CO3AAHEI MM MCHOIB30BAHEI ITPU padOTE CUCTEMEI, A
TAKKE CITOCOOBI 00padOTKH STHX NAHHBIX.

2. Kak crpykrypa npencraBjieHud. B 5TOM Ciydae TOYKH 3pEHHA PACCMATPHUBAOTCA KAK
ocobas wacte momenu cucTeMel. Hampumep, Ha OCHOBE pA3MUUHBIX TOYEK 3PEHUA MOTYT
pa3padaTeIBATECA MOAEIH ''CYNIHOCTE-CBA3E , MOJAEIU KOHEYHOTO aBTOMATA U T.1.

3. Kak momyuarenu CHUCTEMHBIX CEpPBHUCOB. B ATOM cCiydae TOYKH 3pEHUS SBISAIOTCS
BHENIHUMU (OTHOCHTEIIEHO CHCTEMBI) IMOJIyYaTEIAMH CHCTEMHBIX CEPBHUCOB. [0OUKH 3pEHUA
MOMOTAOT OIPENEINUTh JAHHBIE, HEOOXOANMBIE IJI BBIITOJHEHWA CHUCTEMHBIX CEPBHCOB WJIH HX
VIIPABJICHHUAL.

Haubonee s(ppexkTuBHEIM MOAX0A0M K AHATM3Y TAKUX CUCTEM SABISIETCA UCIOIB30BAHUE
BHEIIHUX  OMOPHBIX TOYEK 3peHua. Ha  ocHoBe sToro moaxoma  paspaboran
meron VORD (Viewpoint-Oriented Requirements Definition — onpenenenne tpeboBanmii Ha
OCHOBE TOUEK 3pe€HuA) anda (popmupoBanua u aHanu3a TpeOoBaHMM. (OCHOBHEIE OTaIlbI
merona VORD mokazaner Ha pucynke 1.3.

|. Unentudukanma  TOYEK  3pEHUsA, MMOMYYAIONIMX  CHUCTEMHBIE  CEPBHUCHI, U
UOEHTU(PUKAIIAA CEPBUCOB, COOTBETCTBYIONINX KAKI0H TOUKE 3PEHUA.

2. CTpyKTYypUpOBAHHUE TOYEK 3PEHUS — CO3JaHNE HEPAPXUU CTPYNIIMPOBAHHBIX TOYEK
3penna. OOmecuCTeMHBIE CEPBUCHI MPENOCTABIAIOTCA OOIEE BBICOKUM YPOBHAM HEPAPXUU U
HACJIEYIOTCS TOUKAMHU 3PEHUA HU3IIETO YPOBHA.

3. JJOKyMEHTHPOBAHNE OMOPHBIX TOUEK 3pPEHUS, KOTOPOE 3aKIMOYAETCA B TOUHOM
OIMMCAHUH UJICHTU(PUIIMPOBAHHEIX TOUYEK 3PEHUA U CEPBHUCOB.

4. OroOpax)eHne CUCTEMBI TOYEK 3PEHNA, KOTOPAA MOKA3BIBAET CUCTEMHEBIE OOBEKTHI, OM-
peaeIeHHbIE HA OCHOBE MH(POPMALINN, 3aKTFOYEHHON B OMTOPHEBIX TOUKAX 3PEHUA.

l : % T

Ty DWpOSa e Jlovywermepoaarme Omobpamess
JOKYMEH TURaaiAcAH TOMEE JDEHRA TOMEE JDEHIAT CHCTEME TOMEK JDEHHA
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[Tpumep. Paccmorpum ucnone3oBanne merona VORD Ha mepBrIX Tpex marax aHaimsa
TpeOOBAHWI I CUCTEMBI CUCTEMEI MOAIEP/KKH 3aKa3a U yueTa TOBapoB B DakaneiiHou naBke. B
OakaJIeHHOM JaBKE A KAk IOOT0 TOBApa (PUKCUPYETCS MECTO XpAaHEHMA (OmpeaencHHas IoaKa),
KOJTMYECTBO TOBapa M ero mocraBnmk. Cucrema MOOIEPKKH 3dKa3d M y4eTa TOBAPOB NOJIKHA
oOecrreumBary noOaBnenne wuHE@OpPMAIMKA O HOBOM TOBApe, W3MEHEHHE WM yAAJICHUE
nHpopMmanuu 00 HMEMEMCA TOBApPE, XpaHEeHWE (mo0aBIeHUE, W3MEHEHUE U YIAJICHUE)
nH(pOpMANIMK O MOCTABIIMKAX, BKIOUArOMIEH B ce0a HazBanume (puUpMEBl, ee anpec U tenedoH.
[Ipn momMon CUCTEMBI COCTABIAIOTCSA 3aKa3bl MOCTaBIIMKaM. Kakaplil 3aka3 MOKET COIEPIKATD
HECKOJIBKO MO3UIIAH, B KAKI0H MO3UIINH YKA3BIBAIOTCA HAMMEHOBAHUE TOBAPA U €T0 KOJIMYIECTBO
B 3akasze. Cucrema no TpebOBaHNI0 MONE30BATENA (DOPMUPYET U BEIAAET HA MME€YATh CIAEAYIONIYIO
CIIPABOUHYIO MH(pOpMAaLMIO:

- CITMCOK BCEX TOBAPOB;

- CITMCOK TOBAPOB, UMEIONINXCS B HAJIMYMNH,

- CITMCOK TOBAPOB, KOJIMYECTBO KOTOPBIX HEOOXOAMMO MOITOHUTE;

- CIIMCOK TOBAPOB, ITOCTABJIAEMBIX JAHHBIM IO CTABIIHMKOM.

[Tepeeim marom B (popmupoBaHUM TPEOOBAHUM ABIACTCA MACHTU(PUKALIMA OIOPHBIX
TO4eK 3peHusA. Bo Bcex meromax (popMupoBaHus TpeOOBAHMI, OCHOBAHHBIX HA MCHOJIL30BAHUU
TOYEK 3PEHMs, HAYAIbHAA UACHTH(UKAImMA sABngeTcsa HaubOonee TpyaHou 3amadeit. OouH U3
MOJXOAO0B K MAECHTU(PUKAIIMY TOYEK 3PEHUA — METOJ 'MO3TOBOM aTAKH', KOTAA OMPENENSIIOTCA
MOTEHIUAIBHEIE CHUCTEMHEIE CEPBUCHI M OPraHM3aliy, B3auUMOJCHCTBYIONME C CHUCTEMOM.
Opranm3yercsa BCTpeda JIMI, YYACTBYROMIMX B (popmupoBaHuu TpeOOBaHUM, KOTOPEIE
MpemIaraloT CBOM TOYKHM 3PEHUS. OTH TOUKH 3PEHUSA OPEACTABISAIOTCS B BUIE TUATPAMMEL,
COCTOAMIEN M3 PANA KPYTOBBIX 00macrew, 0TOOpa)armnx BO3MOKHEIE TOUKH 3PEHHA (pucC. 4).
Bo Bpemsa "M03roBou ataku' HEOOXOAUMO UAECHTU(PUIIMPOBATH MOTEHIIUAIBLHBIE OTIOPHBIE TOUKH
3peHusdA, CHUCTEMHBIE CEPBHUCEI, BXOJHBIE [JAHHBEIC, HE(PYHKIUOHAJIBHBIE TpeOOBaHUA,
VOPABJIAIONINE COOBITAA M UCKITFO UM TEIBHEIE CUTY AIHH.

Cnenyromen cramuen mnporecca (opmupoBanusa TpeOOBaHMU Oyner MASHTH(HK AW
OMOPHEIX TOYEK 3peHus (HAa pucyHke |.4 mokazaHel B BHAE TEMHBIX KPYTOBEIX 00macreu) u
CEPBUCOB (MOKa3aHBl B BUJE 3ar€HEHHBIX oOOmacren). CepBUCH OOMKHBI COOTBETCTBOBATH
OMOPHBIM TOYKaMm 3peHus. Ho wMoryr OBITE CEpBHCHI, KOTOPBIE HE IOCTABIEHBI HUM B
COOTBETCTBHE. JTO O3HAUAET, YTO HA HAYATEHOM HSTANe "'MO3TOBOM ATAKM' HEKOTOPBIE OMOPHEIE
TOYKH 3PEHUA HE OBUTH MAEHTU(PUIIMPOBAHEL.
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B

TadIuIe

1.1

[TOKA3dHO

pacmpeneneHue

CEPBHCOB

T

HEKOTOPBIX

UIEHTU(PUIIMPOBAHHEIX HA pUCYHKE 1.4 Touek 3penHus. OOQUH U TOT KE CEPBUC MOKET OBITH
COOTHECEH C HECKOIBKUMH TOYKAMH 3PEHHA.

Tabmuma 1.1 - Ce

DBHUCEI, COOTHCCCHHEIC C TOUKdAMH 3PCHHA

Kanent MOKYyIIaTe]l | MOCTOAHH | TOBap NOCTABINH | mpoJaBell | aMHHHCT
b bl K patop
MOKYIarTe/I
b
[TpoBepka | 3anecenue | [lomyuenme | I[Ipuem 3anecenue | Ilpomaxa Jloctyn k
HATUIU S B CITMCOK CKMIKH TOBapa B Oazy TOBApa Oaze
TOBapa KIIMEHTOB TAHHBIX TAHHBIX
[Tokymka [Tonyuenue | 3anecenue [TeuaTs [TpoBepka
TOBapa nHpopmarn | B 0asy ueKa CTATHUCTUKHN
15051 TAHHBIX
[Tonyuenue Haznauenn Jloctynm k [lepeonpen
geKa € 11€HEI KaTaJIory eJICHNE
I[€HBI
3aka3 [Tepeonpen [TpoBepka | Odopmaen
TOBApa eJIeHNE HATWUMA ue 3aKasa
1IEHEI TOBApA
3aHneceHue «[Tokymaem Odgopmuen | [leuars
MOKYIATEN BIID» WIH M€ 3aKasa 3aKasa
11 CYyMMEI «HETIOKYTa MOKYITaTel
MOKYIIKU B EMBII» IO
0azy TOBAp
TAHHBIX

CepTudukar:

Bnapneneu

ICTEBUTENEH. C

Hugopmarusa, u3BnedyeHHas W3 TOUEK 3PEHHA, UCHOIB3YETCA JIA 3amoJHEeHuA (Gpopm
ma0JI0HOB TOYEK 3PEHUS U OPraHu3aluyd TOYEK 3PEHUSA B HEPAPXMI0 HACIECOOBAHMA. IJTO
MO3BOJISIET YBUAETH OOMIME TOUKH 3PEHUSA M MOBTOPHO MCHOJIB30BaTh UH()OPMAIIUIO B UEPAPXUH
HacaenoBanusa. CepBUCH], JaHHBIE U YITPABAONIAA UH(OPMAIAA HACIEAYIOTCA 10 IMHOKECTBOM
Touek 3peHuA. Ha pucynke 1.5 mokaszana 4gacTte MepapxvM TOYEK 3PEHUA UIA CHCTEMBEI
MOIEP/KKH 3aKa3a U yueTa TOBApOB.

Bce TeuKM ZpeHMA

EM EHTHI

‘ TOBAD ‘

e

i

NOCTa BLUMK COTPYAMHKM ‘
aAMHHHCTRATS

ROHCYBTAHT ‘

NOEYnNa renG

NocTeaHHBIH
NoKyMaTene

Pucynoxk 1.5 - Uepapxus Touek 3peHus

AOKYMEHT MNOANMCAH
HEKTRPORHOW NOONHMCBIO
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Kak ommOKN B crienupukanun TpeOOBaHUIT MOTYT HPUBECTU K MEPEAEIIKE CUCTEMBI U OOIBIINM
3arparam, ecau OyayT oOHapyKEeHBI BO Bpems Ipoiecca pa3padOTKM CHCTEMBI WIM MOCTe
BBEIIEHUA €€ B AKCIuTyaTanuio. CTOMMOCTE BHECEHHUSA B CUCTEMY W3MEHEHWM, HEOOXO0IUMBIX I
yCTpaHEHHsA OMmMHUOOK B TPeOOBAHMAX, HAMHOTO BBIIIE, YE€M MCOPABICHHE OMMOOK
MPOEKTUPOBAHUA WM KOaupoBaHuf. [Ipmumna B TOM, 4r0 mM3MeHeHHE TpeOOBaHWM OOBIYHO
BIEUET 33 COOOM 3HAUWTEIBHBIE U3MEHEHUA B CUCTEME, MOCIE BHECEHU KOTOPBIX OHA JOJDKHA
MPOUTH MOBTOPHOE TECTUPOBAHHUE.

Bo Bpemsa mporecca aTrecTanui JOJKHEL OBITE BBEIITOJIHEHE! PA3JIMYHBIE THUIEI IIPOBEPOK
TpeOOBaHU .

1. ITpoBepka mpaBumsHOCTH TpeOoBanwuii. [Tonp30oBarens MOkKET CUUTATH, YTO CHUCTEMA
HeoOXoauma i BEIMOJTHEHHWA HEKOTOPBIX ONpeneneHHBIX (PyHkuMM. OOHAKO OAITBHEUNINE
Pa3MBINIJIEHUA M AHAIM3 MOTYT NPHUBECTH K HEOOXOOUMOCTH BBEAEHUA NOMOIHUTEIBHBIX WM
HOBBIX (yHKmH. CUCTEMBI NOPEOHA3HAYEHBI [UIA PAa3HBIX MNONB30BATENEH C PA3IMYHBIMU
nOTPEOHOCTAMM, W MOATOMY HA0Op TpeboBaHMM OyIOEeT MNPEACTABIATE COOOM HEKOTOPBIN
KOMIIPOMHUCC MEKIAY TPEOOBAHMAMHU MOIB30BATEIEH CHCTEMEL.

2. IlpoBepka Ha HENpoTHBOPEUMBOCTh. Cnemuukanmsa TpeOOBAaHMH HE  IOJKHA
COOEPkKATh TPOTUBOPEUMHA. JITO O3HAYAET, YTO B TPEOOBAHMAX HE MOOMKHO OBITEH
OPOTUBOPEUANIUX APYT OPYry OTPAHUYEHUM WM PA3JIMYHBIX OIMMMCAHWUH OJHOM W TOH XKe
CUCTEMHOM (PYyHKIIMH.

3. ITpoBepka na momuory. Cnenudukaiys TpeOOBAHNH TOKHA CONEPkKATh TpeOOBAHNI,
KOTOPBIE OMPEAEAAIOT BCE CUCTEMHEBIE (PYHKIIMM U OTPAHUYECHU L, HATTATAEMEIE HA CUCTEMY.

4. ITpoBepka Ha BBEIMOJHUMOCTH. Ha OCHOBE 3HAHMA CYNIECTBYIONIMX TEXHOIOTHM
TpeOOBaHMA MOMKHBL OBITH MPOBEPEHBEI HA BO3MOKHOCTH WX PEATBHOTO BBIMMOTHEHUA. 3I0ECH
TAKKE NPOBEPAIOTCA BO3MOKHOCTH (PUHAHCUPOBAHUA U rpauk pa3pabOTKH CUCTEMHEI.

CymecTByer psAa METOOOB arTecrauuy TPeOOBAHMM, KOTOPEIE MOMKHO HCIOJIL30BAThH
COBMECTHO WJIN KA’ IBIM B OTIEIHHOCTH.

1. O030p TpeboBanmii. TpeOoOBaHNA CUCTEMHO AHAM3UPYIOTCS PELIEH3EHTAMMU.

2. [IporotunmupoBanue. Ha 5ToM sTame mpoTOTUIT CUCTEMBI TEMOHCTPUPYETCS KOHEUHBIM
MOAB30BATENAM M 3aKa3uuKy. OHHM MOTYT SKCIEPUMEHTHPOBATH C ATUM MPOTOTHIIOM, YTOOBI
yOEIUTECA, UTO OH OTBEUAET UX MOTPEOHOCTAM.

3. 'enepans TEeCTOBBIX CIieHApUEB. B upeane tpeOoBaHmsA MOOMKHBI OBITE TAKMMH,
gTOOBI UX peaATM3ani MOKHO ObLIO mpoTecTUpOBaTh. Ecim TecThl mia TpedoBaHui pa3padarsi -
BAIOTCA KAK 49ACTh MPOIECCA aTTECTAlMM, TO 4aCTO 3TO ITO3BOJIIET OOHAPYXUTH NPOOIEMBI B
cnenuukanym. Ecnu Takume TECTEI CI0KHO WIM HEBO3MOXKHO pa3padoTaTtk, TO OOBIUHO 3TO
03HA4aeT, 4T0 TPeOOBaHNA TPYIHO BBIITOJHUTE U MOATOMY HEOOXOOUMO UX MEPECMOTPETE.

4. ABTOMATU3UPOBAHHEBIN aHATTN3 HEOPOTUBOPEYUBOCTH. Ecmm TpeOoBaHMUA
MPEACTABIECHEI B BHAE CTPYKTYPHBIX MWINU (DOPMAJIBHBIX CHCTEMHBIX MOJEIEH, MOKHO
MUCMOIB30BaTh HHCTpYMeHTAIbHEIE CASE-cpeacrsa nansd  mpoOBEPKHM  HEOPOTUBOPEUMBOCTH
mozaesneH. Jyif aBTOMaTu3upOBAHHON MPOBEPKHU HENPOTUBOPEUUBOCTH HEOOXOOMMO ITOCTPOUTH
0azy pmaHHBIX TpeOOBAaHMM W 3aTEM HOPOBEPUTH BCE TpeOOBaHuUA B HSTOM 0a3e OaHHEIX.
Anam3arop TpeOOBaHMI TOTOBUT OTUET 000 BCEX 0OHAPYKEHHBIX MPOTHBOPEUUIX.

[Tonp30BaTensCckue U cUCTEMHBIE TPEOOBAHUA

Ha ocHoBanuu moJrydeHHBIX MOJENEN CTPOATCS MOIB30BATENLCKUE TPEOOBAHMA, T.€. KAK
OBLJIO CKA3aHO B HAYAJIC ONMMCAHNE HA €CTECTBEHHOM SA3BIKE (DYHKIIMM, BBITOTHAEMBIX CHCTEMOU,
1 OTPAaHUYEHUH, HAKJIAIBIBAEMBIX HA HEE.

[Tomp30BaTensckne TpeOOBAHWA MOJLKHEI ONMUCHEIBATE BHENIHEE IMOBENEHHUE CHCTEMBEI,
OCHOBHBIE (DYHKIIMH U CEPBUCHI MPEA0CTABIAEMBIE CUCTEMON, €€ HE(DYHKIIMOHAIbHEIE CBOMCTBA.
Heo0x0oamMo BEIOEIUTE OMOPHBIE TOYKHA 3PEHNA U CTPYIITUPOBATE TPEOOBAHUSA B COOTBETCTBUU
¢ HEMH. JfOahd H@E%%@Tpeﬁﬂﬂam MOKHO O(DOPMUTE KK HPOCTBEIM NEPEUNCICHUEM, TAK U

CepTndMSTIONBSWSF HOTHAE PHO BAPHIHTOR 1€ O0JIb30BAHHA.
srasenews - WO COCTABTBIIS T cucTemurie TpeGosania. OHM BKIIOUAIOT B ce0s:
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1. TpeboBanusa k apxurekrype cucremsl. Hampumep, 4ucio U pa3zMenieHne XpaHwinuil U
CEPBEPOB MPHIOKEHHUI.

2. TpeboBanuss k mnapamerpam oOopynoBanus. Hampumep, uwacrora mpoueccopoB
CEPBEPOB M KIMEHTOB, 00BEM XpaHWIHI, pa3Mep ONMEPATUBHOH M BHAEO MAMATH, MPOITYCKHAA
CITOCOOHOCTE KaHaIa v T.1I.

3. TpeboBanus k mnmapamerpaMm cCucTteMsl. Hampumep, Bpemsa OTKIHMKA HAa JOEUCTBHUE
MOJIB30BATENS, MAKCUMANBHEIL pa3Mep mnepemaBaemMoro (paina, MakCUMambHAs CKOPOCTH
nepesavyy JaHHBIX, MAKCUMAIBHOE YMCI0 OMHOBPEMEHHO Pa00TAONIMX ITOJI30BATEIEH U T. 1.

4. TpeboBanus k mporpaMMHOMY UHTEP(ENCY.

5. TpeboBamns k  crpykrype  cucremel.  Hanmpumep,  MacmrabupyemocTs,
pacrpenenéHHOCTb, MOIYJIBHOCTE, OTKPHITOCTb.

- MACIITAOMPYEMOCTE — BO3MOKHOCTH PACHPOCTPAHEHUS CHCTEMBI HA Ooabmioe
KOTWYECTBO MANIMH, HE MPUBOAANIAN K mOTepe paboTocnocoOHOCTH U 3(PPEKTUBHOCTH, IMPU
3TOM CITOCOOHOCTH CHCTEMBI HApaNIMBaTh CBOK MOMNIHOCTH JOJIKHA ONPENEIATHECA TOJIBKO
MOTITHOCTBIO COOTBETCTBYIOMIETO ANITAPATHOrO O0ECIIeueHus.

- paCHpeneneHHOCTs - CHUCTEMA [OOJKHA IMOAACPKUBATH PACHPEACIEHHOE XPaHEHUE
TAHHBIX.

- MOOYJIBHOCTB - CHCTEMA JOJI’KHA COCTOATH U3 OTIENBHBIX MOIYJIEH, HHTETPUPOBAHHEBIX
MEK Ty COOOM.

- OTKPBITOCTE - HAJIWYUE OTKPBITBIX HMHTEPPENCOB I BO3MOKHOM JOPA0OTKH U
WHTETPALH C IPYTUMU CUCTEMAMH.

6. TpeboBanusa mo B3aUMOAEHCTBUIO U MHTETPALMM C OIPYTHUMH cucTeMamMu. Hampumep,
MUCMOJIB30BaHUE 00mIer 0a3el DAHHBIX, BO3MOKHOCTE IOJYYEHUS MAHHBIX W3 043 IaHHBIX
ONPENENEHHBIX CUCTEM U T.[.

Texnnueckoe 3ananne

Texnuueckoe 3amaHue mpencTaBiIsger COOOM MOKYMEHT, B KOTOPOM C(OPMYTHPOBAHEI
OCHOBHBIE LEIH pa3zpabOTKH, TpeOOBAHMUA K MPOTPAMMHOMY IPOAYKTY, OMPENEIEHBl CPOKH U
yTamnsl pa3padoTKHU U PETIAMEHTHUPOBAH MPOIECC TPUEMO-COATOYHBIX UCOBITAHUH. B pazpaboTke
TEXHUUECKOTO 3aJaHWd Y4YAaCTBYIOT KakK IIPEACTABUTENN 3aKa3dWKad, TaKk W IPENCTABUTENN
UCIIOJIHUTEIA. B OCHOBE 3TOr0 JOKyMEHTa JI€kKAT UCXOOHBIE TPEeOOBaHMA 3aKa34yuKa, aHAIM3
MEPEAOBEIX MOOCTHIKEHUM TEXHUKH, PE3YyJIbTATHL BBIMOTHEHUA HAYYHO-MCCIEIOBATEIECKUX
padoT, OpPeaImpPOEKTHRIX UCCIENOBAHNI, HAYIHOTO TPOTHO3UPOBAHUS U T. II.

ITopsiiok pa3spadoTKH TeXHHYECKOI'0 3a/laHHHA

PazpaboTka TEXHUYECKOTO 3a0aHUS BBIMOIHAETCA B CIEAYIOMIEN MOCIEN0BATEIEHOCTH.
[Ipexxne Bcero ycranaBnuBaroT HAOOP BBIMOJMHAEMBIX (PYHKIMH, 4 TakKKE NEPEUCHbL U
XAPAKTEPUCTUKA HCXOOHBIX JAHHBIX. 3aT€M ONPEACHAIOT IEPEYEHb PE3YIBTATOB, MX
XAPAKTEPUCTUKA U CITOCOOBI MPEACTABIECHHUS.

Jlanee yrounsior cpeny (PYHKIIMOHUPOBAHUA OPOTPAMMHOTO 00ECIMEUEHM: KOHKPETHYIO
KOMIUIEKTAMIO W MAPAMETPHI TEXHUYECKHUX CPENCTB, BEPCHIO HUCHOIB3YEMOM OIT€PAMOHHOU
CUCTEMBEI M, BO3MOXKHO, BEPCHUM M HApaMETPEl JIPYyroro YyCTAHOBJIEHHOTO IIPOTPAMMHOTO
obecrneyeHus, ¢ KOTOPBEIM MPEACTOUT B3aMMOJECHCTBOBATE Oy AymieMy MPOrpaMMHOMY MPOIYKTY.

B ciyuasx, xorma paspadaTeiBaeMOe MpOrpaMMHOE O0ecHeueHHue COOMpPAET W XPAHUT
HEKOTOPYI0 HMH(POPMALMI0 WJIM BKIOYAETCA B YIOPABICHHE KAKUM-IM00 TEXHHUYECKUM
MPOIECCOM, HEOOXOIUMO TAKKE UYETKO PErJIAMEHTHPOBATH IEHUCTBUA HPOTPAMMBI B CIydae
cOoeB 000PYyIOBAHNS U SHEPTrOCHAOKECHUA.

1. O0mme noIoKeHu A

1.1. Texuuueckoe 3amanue ogopmaotr B coorBercTtBuu co cranmaprom ['OCT 19.201-
78, TOCTApRHEaovees

Ceprucbmkar:  2C0dodd43 LA BHEOSHTHS MBMEHEHN 1 JIOMOJHEHNNA B TEXHUUYECKOE 3aTHUE HA IMOCHEAYIONINX
SranengranixX’pa3spaGoTRIT TPOTPAMME! WTH TPOTPAMMHOTO M3ETHS BRITYCKAIOT JOTOJTHEHUE K HEMY.
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CornacoBaHne W yTBEPKIOCHUE IOMMOJIHEHHA K TEXHUUYECKOMY 3a0aHUI0 IPOBOAAT B TOM IKE
MOPAAKE, KOTOPBIM YCTAHOBIEH JJIA TEXHUYECKOTO 3aJaHMA.

1.3. Texuuueckoe 3ananue JOKHO COOEPKATh CAEAYIONINE Pa3aeIb:

1) oOmime crenenus;

2) Ha3HAYEHUE U LEMN CO3IaHUA (Pa3BUTHA) CHCTEMBI;

3) xapakTepucTuKa 0OOBEKTOB ABTOMATH3AI[UH;

4) TpebOBaHMA K CUCTEME;

5) cocraB u conep:kaHue padoT Mo CO3TAHUI0 CHCTEMBI;

6) NOPAIOK KOHTPOJIA U MIPUEMKH CUCTEMBI;

7) TpebOBaHMA K COCTABY U COOEPkKAHUIO PAadOT MO MOATOTOBKE OOBEKTA aBTOMATHU3AIIAN
K BBOY CUCTEMEI B IEHCTBUE,

8) TpeboBaHMA K TOKYMEHTUPOBAHUIO;

9) McTOUHUKY Pa3pabOTKH.

B 3aBucuMocTH 0T 0COOEHHOCTEN MPOTPAMMEI WJIM OPOTPAMMHOTO U3ENAA Oy CKAETCA
VTOUHATE CONEPIKAHUE Pa3[€JIOB, BBOJUTH HOBBEIE PA3JEIIEI WIH O0BEIUHATE OTAEILHBIE U3 HUX.
[Tpu HEOOXOAMMOCTH OMYCKAETCA B TEXHHYECKOE 3aJaHUE BKIIOUATH MPUIIO KEHU .

2. ComepxaHue pa3aenon

2.1. B paznene «O0nme cBeneHM M yKa3bIBAIOT:

1) momHOE HAMMEHOBAHNE CUCTEMBI U €€ YCIOBHOE 0003HAUEHHUE;

2) mudp Temel unu mu@p (HOMEP) TOTOBOPA;

3) HaMMEHOBAHWE  OpeanpusaATHd  (0OBemMHEHMH)  paszpadoTumka W 3aKa3uuka
(MOIB30BATENA ) CHCTEMBI M UX PEKBU3UTHI;

4) mepedeHp NOKYMEHTOB, HA OCHOBAHUM KOTOPBEIX CO3JA€TCA CHUCTEMA, KEM U KOraa
VTBEPKAEHBI 3TH JOKYMEHTEI,

5) NIaHOBEIE CPOKU HAYAIA U OKOHUYAHUSA paOdOTEI IO CO3TAHUIO CUCTEMBEI;

6) ceegenns 00 MCTOYHUKAX M mopsaake (puHancupoBaHus padoT;

7) mopanok O(pOPMIEHUS U MPEABABICHUA 3aKA3UYUKY PE3yabTATOB paboT Mo CO30aHUI0
CUCTEMBI (€€ YacTed), MO0 W3TOTOBJICHUI0O M HANAJKE OTIOEIBHBIX CPENCTB (TEXHUYECKHX,
OPOTPAMMHBIX, HTH(OPMAIIMOHHBIX) U OPOTPAMMHO-TEXHUYECKUX (ITPOTPAMMHO-METOINUECKHUX )
KOMIUIEKCOB CHCTEMBEI.

2.2.Paznen «Hazmauenwe w uemm co3maHusa (pa3BUTHA) CHCTEMED» COCTOUT W3
MOJIPa3IEI0B:

1) Ha3HAYEHHUE CUCTEMEI;

2) LIeIM CO3aHNA CUCTEMBI.

2.2.1. B nompaznene «Ha3znaueHue CHCTEMEBI» YKA3BEIBAIOT BUI ABTOMATHU3IUPYEMOU
OEATENBHOCTH (YIPABICHUE, MPOEKTUPOBAHUE U T. II.) M MEPEYEHH OOBEKTOB ABTOMATHU3AINU
(00OBEKTOB), HA KOTOPEIX MPEAMOIATAETCA €€ UCIOIb30BATh.

2.2.2. B mogpaznene «llenu co3ganusa CUCTEMBI» MPUBOAAT HAUMEHOBAHUA U TPeOyeMBbIe
3HAUEHUS TEXHUUECKHX, TEXHOJOTHUECKUX, IPOU3BOACTBEHHO-IKOHOMHUECKHMX WM APYTHX
moKasarened OO0BEKTa aBTOMATH3AlUK, KOTOPBIE MOAKHEI OBITE JTOCTUTHYTHI B PE3YJIBLTATE
coznanusa MC, 11 ykaseIBatoT KPUTEPUUN OLIEHKU J0CTUKEHUA 1ENEN CO3JaHNA CHCTEMBEL.

2.3. B paznene «XapakTepucTuK 00BEKTA ABTOMATH3ALIUNY TPUBO IAT:

1) kpatkne cBeneHus 00 OOBEKTE aABTOMATH3AIMM WM CCBIJIKA HA JOKYMEHTHL,
COIEPKAIINE TAKYIO HH(DOPMALIHIO;

2) ceempeHna 00 yCIOBMAX SKCIUTyaTalM OOBEKTA aBTOMATH3AIUM U XAPAKTEPHUCTHKAX
OKPYKAIOMIEH CPEIBL.

[Tpumeuanune: [{na CAIIP B pazngene nOMOITHUTENRHO NPUBOIAT OCHOBHBIE MAPAMETPEI U
XAPAKTEPUCTUKNA 00BEKTOB ITPOEKTUPOBAHH .

4
2&%,&%&%@}}%@&% K CHCTCME» COCTOMT W3 CICAYIONIMX IMTOAPA3ICIIOB:
Ceprucpukar:  2C0Q0)oRPREBOIFAPHASH R CATDENE BIHEIIO M,

B : L] An %
hapeneu XY TPEOS BRI K Y Frrcrmsam (3a5auam), BEITOTHAEMEIM CHCTEMOIA;

3) tpeboBanma Kk BUAaMm 00eCreueHus.
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Cocrap TpeOOBaHMM K CHCTEME, BKIHOUYAEMBIX B JaHHell pasgen 13 wa HC,
yCTAHABAMBAIOT B 3aBUCHUMOCTH OT BHI4, HA3HAYECHUA, CHEMUPUUECKUX OCOOEHHOCTEM H
yCa0BUH (DYHKIIMOHMPOBAHUA KOHKPETHOM CHUCTEMBI. B KaIoM moapasnene NpuBOAAT CCHLIKH
Ha nercreyromue HT/I, onpenensaromme TpeboBaHmnsa K CHCTEMAM COOTBETCTBYIOMIETO BUAA.
2.3.1. B monpa3nene « TpeboBanusa Kk CUCTEME B IIEIOM» YKA3BIBAIOT:
- TpeOOBAHUA K CTPYKTYPE U (P YHKITMOHUPOBAHUIO CUCTEMEI;
- TPEOOBAHUA K HYHMCICHHOCTH W KBATHU(PUKAIMM HEPCOHANA CHUCTEMBI U PEKUMY €ro
padOTHI;
- MOKA3aTENIN HA3HAUCHHS;
- TpeOOBAHMA K HAZIEHKHOCTH;
- TpeboBaHMA OE30MaCHOCTH;
- TPEOOBAHMA K SPTOHOMMKE U TEXHUIECKOH 3CTETUKE;
- TpeOOBAHMA K TPAHCTIOPTAOENBHOCTH I TOABUKHEIX AC;
- TpEOOBAHUA K JKCIUTyaTalMH, TEXHUYECKOMY OOCIyKMBAHWUIO, PEMOHTY WU XPAHEHHUIO
KOMIIOHEHTOB CHUCTEMBI;
- TpeOOBaHMA K 3amUTe HHPOPMALIMK OT HECAHKIIMOHUPOBAHHOTO JOCTYIIA;
- TpeOOBAHMA MO COXPAHHOCTHA MH()OPMATINN TPU ABAPUAX ;
- TpeOOBAHMA K 3aIIUTE OT BIAMAHUSA BHEIIHUX BO3IEHCTBUM;
- TpeOOBAHMA K MATEHTHOW YUCTOTE;
- TpeOOBAHMA MO CTAHAAPTU3ALMH U YHU(PUKAIH;
- DOIOJIHUTENLHEIE TPEOOBAHNA.
2.3.1.1. B TpeboBannax K CTPYKTYpPe U () YHKIIMOHUPOBAHUIO CUCTEMEI IPUBO AT
1) mepedeHs moacuUCTEM, UX HA3HAYEHUE M OCHOBHBIE XAPAKTEPUCTUKH, TPEOOBAHUA K
JHCIIy YPOBHEH HEPAPXUU U CTEMEHH LIEHTPATH3AINH CUCTEMBI,
2) TpeboBanusa K croco0aM M CpeacTBaM CB3M I MH(POPMAITMOHHOTO OOMEHA MEKIY
KOMIOHEHTAMH CUCTEMEI;
3) TpebOBaHNS K XAPAKTEPUCTUKAM B3aMMOCBA3EH CO30ABAEMOU CHUCTEMEI CO CMEKHBIMU
cucremamy, TpeOOBaHUA K €€ COBMECTUMOCTH, B TOM 4YMCIE yKa3aHusa O crnocobax oOmeHa
nH(popManuen (ABTOMATHIECKH, MEPECHIIKON TOKYMEHTOB, IO TENE(OHY U T. II.);
4) TpeboBaHUA K pexnuMaM (PyHKIIMOHUPOBAHUA CUCTEMBI;
5) TpeboBanMsA MO TUATHOCTUPOBAHUIO CUCTEMEL;
6) NEPCHEKTUBEI PA3BUTHS, MOJIEPHU3AIINN CUCTEMBL.
2.3.1.2. B rtpeboBanuax k mnokazaremsMm HasHadeHnus WC npuBomsar 3HaueHus
MapaMeTPOB, XAPAKTEPU3YIONIUE CTENEHL COOTBETCTBUA CUCTEMEI €€ HA3HAUECHUIO.
s UC ynpaBneHns yKa3eIBaloT:
- IOy CTUMBIE MPENEITLI MOIEPHU3AIIMHA U PA3BUTHSA CHCTEMEI;
- BPEMEHHBIE XaPAKTEPUCTUKH, IPH KOTOPBIX COXPAHAETCI HA3HAYEHUE CHCTEMEL.
2.3.2. B nompaznene «lpeboBanmsa k Bumam oOecrnedeHus» B 3aBUCHUMOCTH OT BHUIA
CUCTEMBI HPUBOIAT TPEOOBAHUS K MATEMATHUECKOMY, HH(POPMALTMOHHOMY, JITHTBUCTHYECKOMY,
IPOTPAMMHOMY, TEXHUYECKOMY, METPOIOTHUECKOMY, OPraHM3alMOHHOMY, METOJUUECKOMY H
OpyTHE BUIAM 00ECIIEeUeHUs CHCTEMBEI.
2.3.2.1. Jlna maTemMaTn4eckoro o0ecrneuyenns CUCTEMBI NPUBOIAT TPEOOBAHUA K COCTABY,
00JIaCTH MpUMEHEHNA (OTPpaHUYEHUA) U CIIOCOo0am, UCMOIB30BAHNAA B CHCTEME MATEMATHYECKHUX
METOZOB M MOJEJEH, THIIOBEIX ATOPUTMOB U AITOPUTMOB, ITOJIEKAIMNX pa3padoTKe.
2.3.2.2. lna vH(pOpMAIMOHHOTO 00ECHeUeHNA CUCTEMBI IPUBOIAT TPEOOBAHMA:
1) k cocraBy, CTPYKType U Crtoco0aM OpraHu3anvy JAHHBIX B CHCTEME,
2) k TH(QOPMAIIMOHHOMY OOMEHY MEKAY KOMIIOHEHTAMH CUCTEMEI,
3) Kk uH(POPMAIIMOHHON COBMECTUMOCTH CO CMEKHBIMHA CHCTEMAMHU,
ERYE O n%m OOMIECOIO3HBIX M 3APETHUCTPUPOBAHHBIX PECITYyOINKAHCKHX,
Ceptuh OTPARTIEBHIREIARGTATCIHPITREPOPYB)4EYHU(DMIIMPOBAHHBIX  TOKYMEHTOB W KIACCH()UKATOPOB,
e e CTRYIO TIMX HA NANHOM HPe I PUATHN;

5) IO NPUMEHEHUTIO CUCTEM YIIPABJICHUA 0a3aMH1 TaHHBIX;
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6) K CTpyKType mpouecca cbOopa, 00paboTku, nepemaum JAHHBEIX B CHCTEME H
MPEICTABICHUIO JAHHBIX;

7) K 3aTe JAHHBIX OT PA3PyHIEHUH OPU ABAPUAX U COOSMX B SIEKTPONMUTAHUHN CUCTEMBI;

§8) K KOHTPOJIIO, X PAHEHHUIO, OOHOBJIEHUIO U BOCCTAHOBIIEHUIO JAHHBIX;

9) K mnpouenype HOpuaaHus OPUIAYECKOM CWJIBL JOKYMEHTaM, HPOIyHHPYEMEIM
TexHuueckumu cpeacrsamu MC (B coorBercteuu ¢ 'OCT 6.10.4).

2.3.2.3. Jlna SIUHTBUCTUUYECKOTO OOECIMEUEHUs CHUCTEMBI TPUBOIOAT TpEOOBAHUA K
MPUMEHEHUI0O B CHCTEME A3BIKOB IMPOTPAMMHUPOBAHMUS  BBICOKOTO  YPOBHA,  S3BIKOB
B3aUMOJIECHCTBUA ITOJIb30BATENEH U TEXHUYECKMX CPENCTB CHCTEMBI, 4 TAKKEe TPEOOBAHUA K
KOODUPOBAHUIO M [NEKOAUPOBAHWIO MNAHHEBIX, K A3BIKAM BBOJA-BBIBOJA JAHHBEIX, SA3BIKAM
MAHUITYJIMPOBAHUA JAHHBIMU, CPEICTBAM ONMCAaHWA NOpPEeIMETHOM obnactu (oOBekTa
ABTOMATHU3AIINH ), K CTOCO0aM OpraHm3aniiid JTUAIOora.

2.3.2.4. Ina mporpaMMHOTO OOECHEYEeHUs CHUCTEMBI IPUBOMAT MNEPEUEHb IMOKYITHBIX
MPOTPAMMHBIX CPEACTB, a TAKKE TPEOOBAHHUA:

1) K HE3aBUCHUMOCTH IMPOrpaMMHEIX CpenctB OT ucnone3dyeMerx CBT u onmepanmonnon
CpEOHL;

2) K KadeCcTBYy HOPOTPAMMHEIX CPEACTB, a4 TAKKE K Crmocodam ero odOecrmedeHus W
KOHTPOJIA,;

3) mo HE0OXOAUMOCTH COrIACOBAHUA BHOBH pa3padaTHIBAEMEIX MMPOTPAMMHEIX CPEACTB C
(pOHIOM AITOPUTMOB U IIPOTPAMM.

2.3.2.5. Jlna TexHn4ueckoro o0ecneyeHns CUCTEMEL PUBOAAT TPEOOBAHUA:

1) K BUOAM TEXHUYECKUX CPEACTB, B TOM YHCIE K BHUIAM KOMIUIEKCOB TEXHHYECKHUX
CpPENCTB, MPOTPAMMHO-TEXHUYECKMX KOMIUIEKCOB W JPYIUX KOMIUIEKTYIONMX W3IEINH,
AOMYCTUMBIX K UCTIOJTE30BAHUIO B CUCTEME;

2) K (PyHKIMOHAJIBHBEIM, KOHCTPYKTHBHEIM M OKCIUTY4TALMOHHBIM XAapPaKTEPUCTUKAM
CPENCTB TEXHUYECKOTO 00EeCHeYEeHN CHUCTEMEI.

2.3.2.6. lna opraHu3aniOHHOTO O0ECHmEedYeHus MPUBOIAT TPEOOBAHUA K CTPYKTYpPE M
(QyHKIMAM  TOAPA3IEIEHUH, YYACTBYHONIMX B  (DYHKIIMOHMPOBAHWUM  CHCTEMBI WU
00€eCIeunBaONINX IKCILTYATAIHIO ;@

2.3.2.7. Hua wmeroguueckoro obOecneuenus WC npuBomar tpedoBaHMA K COCTABY
HOPMATHUBHO-TEXHUYECKOU JOKYMEHTAIMM CHCTEMEBI (IEpPEUEHb MNPUMEHAEMBIX TMPH €€
(PYHKIIMOHUPOBAHUM CTAHIAPTOB, HOPMATHUBOB, METOIUK U T. I.).

2.4. Paznen «CocraB u comepxanue padoT mo CO3AaHUI0 (PAa3BUTHIO) CUCTEMED» OOKEH
COIEPKATh MEPEUECHb CTAAWM U 3TAIOB PadOT MO CO3maHuio cucrteMsl B coorBeTcTBUM ¢ ['OCT
24.601, cpokn uX BBIMOJHEHUA, NMEPEUEHb OPTAHM3AIMNN - UCHOIHUTENEH padOT, CCHUJIKH Ha
DOKYMEHTEI, TOATBEPKIAONINE COTIACUE STUX OPraHM3aIi HA yYacTHE B CO3MAHUN CHUCTEMEL,
WJIH 34ITUCh, ONPEIENAIONIYI0 OTBETCTBEHHOTO (3aKa3UHK WIHM Pa3pabOTUMK) 3a MPOBEAEHUE ITHUX
pa0or.

2.5. B pa3znene «1TpeboBanus kK COCTaBy M COAECPKAHUIO padOT IO MOArOTOBKE OOBEKTA
ABTOMATH3AI[MM K BBOAY CHUCTEMBEI B OCHCTBHE» HEOOXOIUMO IPUBECTH MEPEUEHB OCHOBHBIX
MEPONIPUATHH M WX HCHOJHUTEIEH, KOTOPHIE CAEAYET BBIMOIHUTE MPHU MOATOTOBKE 0OBEKTA
apromarn3anvu K BBoay MC B nencreue.

2.6. B cocra 13 na mpoextupoBanne MC npu Haymumu yTBEPKIEHHBIX METOIUK
BKJIFOUAIOT MPHIOKEHHA, CONEPKAILINE:

1) pacuer oxumaemoun 3(P(PEKTUBHOCTH CUCTEMEL,

2) OLIEHKY HAYYHO-TEXHUUECKOTO YPOBHS CUCTEMEIL.

[Tpunoxenunsa Bxmouaror B cocraB 13 na npoekrtupoBanue MC no cormacoBanuio MexIay

pa3pabOTINKOM U 3aKa3UMKOM CUCTEMEL.
AOKYMEHT MOANUCAH

TPORTANO BRI A8 9N Kk 1aGopaTopHoii pabore 1

Ceptucukat:  2C0000043E9ABBBIS2205E 1BA500060000043E
snapenew: WLeCp X PR Gipre TS AAATa e MBI TEOPETHIECKUI MATEPHAT.
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2. [locTpours omopHEIE TOYKU 3peHUs HA OCHOBaHuU MeTona VORD mna popmupoBanus
u a"amms3a TpeOoBanmii. Pe3ympTaroM OOMKHBEI ABUTHCA [BE OUATPAMMEI: JUArpamMma
UICHTU()UKAIIMHU TOUEK 3PEHUA U AUarpaMma HepapXuu TOYEK 3PEHHUS.

3. CocraBurte MH(POPMAIMOHHYIO MOAENs Oyoymied CHCTEMBI, BKIIOUAMONIYIO B CeOd
OMMCAHUE OCHOBHBIX OOBEKTOB CHCTEMBI U B3aUMOACUCTBUA MEKIYy HUMU. Ha ocHoBaHuu
MH(POPMAITMOHHON MOJENH, TUATPAMMEI UACHTU(PHUKAIINN TOYEK 3PEHUA, TUATPAMMEBI HEPAPXUU
TOYEK 3peHusA C(POPMUPOBATE TPEOOBAHMSA MOIL30BATENSA U CUCTEMHEIE TPEOOBAHMSL.

4. Ha ocHOBaHuM OmucaHus CUCTEMBI, HH(POPMAITUOHHON MOJENH, MOIb30BATENBCKUX U
CUCTEMHBIX TpeOoBaHMU pa3padboraTte TexHUYeckoe 3amanue (13) HA mnpoexkTupoBaHUE
nHpopmanmonnon cucremsl (IIpumoxenue A). T3 momkHO comepkare OCHOBHBIE PA3JIENEL,
ormicanneie B 'OCT 34.602-89.

5. O opmuts oTuer mo nmaboparopuou padore. [IpencraBurs OTUET 71 3AITATEHL.

BapuaHTbl HHANBHAYAJIBHBLIX 32/1aHHH

B COOTBETCTBUM C yKa3aHHOM MPEIMETHOU OOMACThI0O U KJIACCOM pa3padaTeIBAEMOU
MH(POPMAITHOHHON CUCTEMEBI pa3padoTaTe TEXHUYECKOE 3ananue Ha npoexkruposanne MC.

Tabmuna 1.2 — UnauBuayaasHeIC 3a0aHU

No [Tpegmernas 00macTs Knacc UC

| Cxman MRP

2 [IpoMU3BOACTBEHHOE IPEATIPHUATHE ERP

3 Toprosoe npeampusarue CRM

4 Toproroe npennpustue SCM

5 Toprosoe npeampuarue B2C

6 [Topran B2B

7 CTpOUTEIBEHOE IPEAIPUATHE NC yuera

8 Bricuiee yaeOHoe 3apemeHme N C yopasiaeHus
9 HUudpacrpykTypa npeanpusTis CIIITP

10 | AnmaparHas nuH(QPaCTPyKTypa IPeaIpUATHA DKCHepPTHAA CHCTEMA

CBHEPWHHHE oT4deTa

[To BemomnenHou padorte cocraBmaeTcs OTder. OTUeT BBIMOJHAECTCA B SIEKTPOHHOM
Buze. [1o BEIMOMHEHHOMY OTUETY MPOBOOUTCA 3amIdTa Ja00opaTopHOM padOTHL.

Oruer mo maboparopHOil padOTE MOOMKEH COCTOATH M3 CIEAYIOMMX CTPYKTYPHBIX
SIIEMEHTOB:

- TUTYJIBHBIA JTUCT;

- BBOJHAA 4aCTh;

- OCHOBHAsA 4YacTe (ommcaHue padOTHI). TEXHMYECKOE 3aJaHUE Ha IPOEKTHPOBAHUE
MH(OPMAITUOHHON CUCTEMEI,;

- 3aKJTFOYECHME (BEIBOJIEI).

BBOmHAas 94acTh OTUETA IOJKHA BKIFOYATH ITYHKTHL:

- YCJIOBUE 3a7a4U;

- HOPAIOK BBIIIOJIHECHUA.

- IPOTPAMMHO-ANNAPATHEIE CPEACTBA, UCIIOJIB3YEMBIE PH BHIITOTHEHUH PAOOTHI.

3ammTa OT4UeTra IO 3aKIIYaeTcsi B NOPEIBABICHUH MPENOJABATENIO IMOTYYEHHBIX
pE3yIBTATOB B BHUAE (pailyla U JEMOHCTPALMH ITOJYUYEHHBIX HABBIKOB ITPU OTBETAX HA BOIPOCEHI
MPENOaaBATES.

Eouwynmﬁmmmn OChbI
IJEK] DHHDI.:"HD,U,HM{Jb

Ceprucbukar: 2C0DYFEOPAKO & SR 3HEHI BIVY TIIKJIT TPOrPaMMHOTO IPOAYKTa?

Bnaneneu llebayxaga LaThaHa AnekcaHapoBHa
e 2. Taiite 'ﬂ:ni}& efeHme Moaens kuzHennoro muka [10.
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3. ITpuBenure sTaner pazpadOTKH MPOrPaAMMHOTO CPEICTBA.
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4. Kakue stane! BkmougaeT B ceda moaemns JKL I1IC cormacno I'OCT 19.102-777?

5. Yo BkmogaeT B ce0s 3TAM NPEANPOEKTHOTO UCCIETOBAHUA !

6. [lepeuncmure (pyHKIMOHATEHEIE TPEOOBAHUA K MMPOrPAMMHOMY MPOIOYKTY.

7. Ilepeuncnmnre SKCIUTyaTaliMOHHBIE TPEOOBAHUA K NPOTPAMMHOMY IMTPOIYKTY.

8. Ilepeuncmre mpaBuiia pazpabdOTKU TEXHUUECKOTO 3aaHUA.

9. HazoBuTe OCHOBHEBIE PA3AE€IEl TEXHUYECKOTO 3aaHM .

10. B kakux OTHOMIEHMAX HAXOOATCA 3aKAa3uuk W pas3paboTuuk TIpu BEIpAbOTKE
TpeOOBAHUU K MPOTPAMMHOMY CPEICTBY?

JlabopaTopHasi pabora 2. UHCTpYMeHTAIbHBbIE Cpe/ICTBA MO/Je/THPOBAHHS
HH(POPMALHOHHBLIX CHCTEM

Hear pabGorsl: m3yuenue meronoB u cpencrs IT-menemxmenta wH(OOPMALIMOHHBIX
CHUCTEM; MPUMEHEHNE METONOB U cpenctB [T-menemxmenTa nHPOpPMALIIOHHEIX CUCTEM.

Jlaboparopnas pabora HampaBieHAa HA O3HAKOMJIEHHE C TPOIECCOM OIMCAHUA
MH(POPMAITMOHHON CHUCTEMBI U MOJYYEHHUE HABBIKOB IO HCIIOJB30BAHUIO OCHOBHBIX METOIOB
anamza UC.

TpeOoBanusa k pe3yabTaram BEIITOTHEHUS MPAKTUYECKON paOOTHI:

- HAIMYUE OMMCAHUA WH(POPMAIIMOHHOU CHUCTEMEI,;

- IPOBEEHUE aHAIN3a OCYIIECTBUMOCTH BBIMTOJHEHHS IIPOEKTA;

- HUIMYME 3aKJII0YEHUA O BO3MOKHOCTH pe€ajM3alud  IPOEKTd, COAEpIKamiero
PEKOMEHIAIMA OTHOCUTENBHO pPa3pabOTKH CHUCTEMBI, OA4a30BBIE MPENNOKEHUA 10 O00BEMY

TpeOyemMoro Oromxera, 4uCIy pa3padOTUMKOB, BpEeMEHHM u TpedyeMOoMy MNPOTrpaMMHOMY
obecreueHuto.

OcHOBBI TeOpHH

[TpoOnemer ympaBieHrus TPOrpaMMHBIMU IPOEKTAMHM BIIEPBEIE TMPOABWINCE B 60-X -
Havase 7/0-x TOOOB, KOrga NOPOBATWINCE MHOTHE OONBIIME TMPOEKTHI 0O paspadoTke
MPOTPAMMHEIX HNPOAYKTOB. beumm 3adukcupoBansl 3aaepxku B cozganum [10, ono OvLio
HEHAJEKHBIM, 34aTpParel HA pa3pabOTKy B HECKOIBKO pa3 MNPEBOCXOAWIN IEPBOHAYAILHBIC
OLIEHKW, CO3JAHHBIE MPOTPAMMHEBEIE CHCTEMBI 4acTO HMMEIM  HHU3KUE  MOOKA3aTeln
MPOM3BOAUTENEHOCTH. [Ipy4MHBEI NOPOBAJIOB KOPEHWIHCE B TEX MHOAX0AAX, KOTOpHIE
UCITOJIb30BAINCH B YIIPABIECHUHN Npoektamu. [Ipumenaemas meroguka Oplia OCHOBaHA HA OMBITE
VOPABICHUA TEXHUUECKUMU IIPOEKTAMHM W OKaszanace Hed(@ekTuBHOM npu pa3paboTke
OPOTPAMMHOTO 0OECIIeueHu .

Baxno nmoHuMmaTte pasHuily Mexny —nopodeccuoHansHOM  pazpaborkoinn [0 u
MOOUTENECKUM  IpOorpaMmMupoBanueM.  HeoOXomumMocTes — ympaBi€HMs  OPOTrPaMMHBIMHU
MPOEKTAMH BBITEKAET U3 TOro (pakra, 4ro mporecc cozxanusa npodeccnonamsuoro [10 Bcerna
ABJIIETCS CYOBEKTOM OFOIKETHOU IMOJIUTHKHM OPraHW3alun, TAe OHO pa3padareBACTCSI, U UMEET
BPEMEHHEIE OrpaHuucHuA. Pabora pykOBOOUTENA MPOrpaMMHOIO MPOEKTA IO OONBIIOMY CUETY
3aKII0YAeTCd B TOM, 4TOOBI TAPAaHTHUPOBATEH BEIMOJHEHHWE STUX OIOIKETHBIX M BPEMEHHBIX
OrPAHUYEHUH C YIETOM OM3HEC-IIENEN OPraHn3ay OTHOCUTENRHO pazpadareiaemoro [10.

PykoBomuTenn  OpOEKTOB NPU3BAHBI  CIUIAHUPOBATH  BCE  JTambl  pa3paboOTKu
MPOrPaMMHOTO IPOoAyKTa. OHM TakK€ NOJDKHBI KOHTPOJIWUPOBATH XOJ BEIMOJHEHHA PadOT U
coOmomenuss Bcex TpeOyemMbIx cTaHmapToB. [loCTOSHHBINT KOHTPOIL 3@ XOJZOM BBIHOJHEHUS
pabor HeOOXOmMM I TOro, 4roOBl MpOLECC pa3padOTKM HE BBIXOOWI 34 BPEMEHHBIE U
OIOKETHBIE OTPAHUUYEHUA. XOPOUIEE YIPABICHHE HE TAPAHTHPYET YCHENIHOTO 3aBEpIIECHUA
MPOEKTA, HO IUIOXO€ VYIIPABJICHHE OO0A3aTENBbHO HNPUBENET K €ro MOpOoBAITY. IJTO MOKET
BEIPA3UTHECA B 34JE€PKKE CPOKOB caauu rotooro [10, B mpeBelmeHMH CMETHOU CTOMMOCTH
PO eKTa NARHBEDIBEVE BEH OTIFEYErBIY roToBoro 10 cnemmdukaipm TpedboBanmii.

Ceprucbukar:  2C0 %mﬂgw&gmmm CYIIECTBEHHO OTIMYAETCA OT MPOIECCOB pea3aliu
SnapenepeX HHHECRA XA IPOOKTOBR®H UTO  MOPOKAACT OHOPEACICHHBIC CIOKHOCTH B VIIPABJICHHH

HpDI‘pahrﬂmeIhrﬂ{ HPDEI{THNH’I:
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1. ITporpammueiil npoaykr HemarepuaieH. [Iporpammuoe obecnieuenne HeMaTepuaisHo,
€T0 HEMB3S YBUAETHh WIN MOTPOTATh. PYKOBOOUTENE MPOTPAMMHOIO MPOEKTA HE BUIMNT MPOLECC
"pocra" pazpadareiBaemoro I10. OH MO)eT momarareCAa TONBKO HA TOKYMEHTAIIMIO, KOTOpas
(pukcUpyeT mponece pa3padOTKN NPOrPaAMMHOTO MPOIYKTA.

2. He cymiecTByeT cranmaprHeix mporeccoB pazpadorku I10. Ha ceromnsmnuii neHs He
CYILIECTBYET YETKOW 3aBUCHUMOCTH MekAy mpoueccom cozpanua 11O m tunmom coszmaBaemoro
MPOTPAMMHOTO TPOAYKTA. JIpyrue TeXHWdecKHe AUCIUILUIMHBL UMEIOT IIUTEIBHYI0 HCTOPHIO,
OPOUECCH Pa3padOTKM TEXHUYECKHX W3OEIUM MHOTOKPATHO ONPOOOBAHBI W MPOBEPEHHI.
[Iponeccrr cozmanmsa OONBIMMHCTBA TEXHUYECKHX CHCTEM XOpOmO Hu3ydeHwl. M3yuenuem ke
nponeccoB cozmanua 110 cnenmamicTel 3aHUMAIOTCA TOMBKO nociaennee Bpems. [losromy moka
HENIb3A TOYHO MNPENCKasaTk, HA Kakom drame mponecca paspadorku [10 mMOryT BO3HUKHYTE
IpoOIEMEI, yTPOKAIOMINE BCEMY MPOTPAMMHOMY ITPOEKTY.

3. bonpume mporpaMMHbBIE MPOEKTHL - 3TO 4YAaCTO '"OMHOPA30BEIE" MPOEKTHI. bombmme
MPOTPAMMHBIE ITPOEKTHI, KaK IMPABUJIO, 3HAYUTEIBHO OTIMYAIOTCA OT IMPOEKTOB, PEATM30BAHHBIX
panee. IlosTomMy, d9TOOBI yYMEHBIIMTE HEONPENEICHHOCTE B IUIAHUPOBAHMM IMPOEKTA,
PYKOBOJIMTEIN MNPOEKTOB [OOJLGKHBEL 001agaTe O4eHb OOJBIIMM MPAKTUYECKUM ONMBITOM. Ho
MOCTOSHHBIE TEXHOJOTHIECKUE W3MEHEHUA B KOMOBIOTEPHOW TEXHHUKE M KOMMYHHUKAIITHOHHOM
000opymoBaHNN 0OECIIEHUBAIOT MPEABIAYIIAN OIMBIT. 3HAHUA U HABBIKW, HAKOIIJIEHHBIE OIBITOM,
MOTYT HE BOCTPEOOBATHCA B HOBOM ITPOEKTE.

[lepeunciennsie OTANMUNAA MOTYT IIPUBECTH K TOMY, 4TO PE€aIM3anusa IMPOEKTA BEIMAET U3
BPEMEHHOTO rpauka WINM OPEBBICUT OIOIKETHBIE ACCUTHOBAHWA. [IporpammubIe CHUCTEMBEI
3a9aCTyI0 OKAa3bIBAIOTCA HOBUHKAMH KAaK B '"MIOEOJOTMUECKOM', TAK U B TEXHUUECKOM IUIAHE.
[TosToMy, mpenBuas BO3MOKHEIE NPOOJIEMEI B pEAM3AIMM NPOTPAMMHOTO HPOEKTA, CIETYET
BCETAd ITOMHUTh, YTO MHOTMM M3 HHUX CBOHCTBEHHO BBEIXOJUTH 34 PAMKH BPEMEHHBIX H
OFO I7KETHBIX OTPAHNYCHUMU.

IIpouecc ynpar/ieHHs pa3padoTkoii NporpaMMHOI0 obecrieyeHH

HeB03MOKHO OMUCATE U CTAHAAPTU3UPOBATE BCE PAOOTHI, BEITTOTHAEMEBIE B MPOEKTE IO
cozmanuro [10. Ot paboOTEl BECEMA CyNIECTBEHHO 3aBUCAT OT OPraHU3AlMW, TAE€ BBITOIHACTCA
pazpabotka [IO, m or Tuma co3zmaBaeMoOro mopPOrpaMMHOTO Opoaykra. Ho Bcerma MOKHO
BEIJIEIIUTE CICTYIOIINE:

- Hamicanue npegnosxkenuii mo coznanuro [10.

- [ImanupoBanue u cocraBnenue rpaduka pador mo cozpanuto [10.

- OuenuBanue CTOMMOCTH MPOEKTA.

- [Ton®op nmepconana.

- KoHTpOns 3a X0O0M BEINOJIHEHUS PadoT.

- Hamicanue 0TueToB U NpenCcTaBIeHUN.

[lepBas cragua mporpaMMHOTO HPOEKTA MOMKET COCTOSTH M3 HANMUCAHUSA MPENJIOKEHUMN
MO peaym3anuu SToro npoekra. [Ipenmoxkenns nomKHBL COOEPKAaTh OMMCAHUE LENEH TMTPOEKTOB U
crtoco00B mx moctuxeHna. OHM Takke 0OBIYHO BKJIIOYAIOT B C€0A OLIEHKH (PUHAHCOBEIX U BPE-
MEHHBIX 3aTpaT Ha BeIMOMHEHUE mnpoekTa. [Ipum HEeoOxomumoCcTH 3A€CH MOTYT HPUBOIUTHCA
000CHOBAHMA IJISA MEPENAYM MPOEKTA HA BBHINOJTHEHHWE CTOPOHHEM OPraHM3AIMM WM KOMAHIE
pa3pabOTINKOB.

Hamucanne npennoxeHuit — O4YEHb OTBETCTBEHHAA padoTa, Tak KAk A MHOTHX
OpraHu3anuid BOMPOC O TOM, OyAeT 1M HPOEKT BBEINOJHATECA CAMOW OpPraHU3anUed WIH
pa3padaTeIBaTECA OO KOHTPAKTY CTOPOHHEHM KOMIAHWEH, ABIAECTCA KpuTtudueckum. He
CYIIECTBYET KAKUX-INO0 PEKOMEHAAIMN M0 HAMUCAHWUIO MPEAT0KEHUI, MHOTO€ 31€CH 3aBUCHUT
OT OIIGIT.

HaposaefHsHp@BaHd IPOEKTa ONPENEATCA IIPOLECCHl, 3TAIlbl U MOJIyYEHHBIE HA
cEmeﬁg’rm%ggnIaﬁ%aﬂé AYEPRL, KoTOpEIE ,I[DJI}HIEIUHPHBECTH K BBEITIOJIHCHUIO TIPOCKTA. Peammsaps
BnanenddTOTQledl/IaHd . TIPMBEAET, .4, JOCTHKEHHIO 1ienen npoekra. OnpeneneHue CTOMMOCTH ITPOEKTa

HAMPSAMYIO CBSI3aHO C €r0 IUTAHUPOBAHUEM, MOCKOIBKY 34€Ch OIEHUBAIOTCA PECYPCHI, Tpe-

N WIQUINECS, AT BBHIQIHCHIS IUTAHA.



KOHTpOJIE 3a XOZOM BBIIIOJHEHUA PadOT (MOHUTOPHHI MPOEKTA) — 3TO HEMPEPEIBHBIN
MPOIIECC, NPOOIIKAIONIAICA B TEUEHHE BCEr0 CPOKA peaam3anuy nmpoekra. PykoBoaurens moii-
JKEH MOCTOSHHO OTCIIEKUBATH XOJ PEATM3AlMM OPOEKTA U CPABHUBATHL (PAKTHMUECKUE W IIa-
HOBBIE MOKA3aTEIN BBEIITOJHEHUA Pad0T ¢ UX CTOMMOCTBIO. XOTA MHOTHE OPraHW3aldy UMEIOT
MEXAHU3MBI (POPMATEHOTO MOHUTOPHUHTA padOT, OMBITHBEIN PYKOBOAUTEIL MOKET COCTABUTE SC-
HYIO KAPTHUHY O CTAOUM PA3BUTHH MPOEKTA MPOCTO MyTeM HEPOPMAITBLHOTO OOmIeHusA C paspa-
OOTUMKamu.

HedopManeHEIM MOHUTOPUHT 4aCTO MOMOTAET 0OHAPYKUTH MOTEHIIMAIBHEIE ITPOOIEMEI,
KOTOPBIE B SIBHOM BHIE MOTYT OOHapyxkuThbcs mo3nHee. Hampumep, exenHeBHOEe 00CykKIeHUE
XOJa BBIMMOJHEHHUA padOT MOXKET BBIABUTE OTAEILHBEIE HENOPAOOTKH B CO34aBAEMOM IIPOrpPaMM-
HOM OpOAyKTE. BMECTO 0O)MaaHusA OTUETOB, B KOTOPBHIX Oyaer orpaxkeH (pakt "mpoOykCOBKH"
rpadpuka padoT, MOKHO OOCYIUTH CO CHEMUATMCTAMH HAMEYAIOMIMECS MHPOTrPAMMHUCT CKUE
npoOIEMEBI M HE JOMYCTUTH CPBIBA Tpaduka pador.

B Tewenue peammzanuu NpoeKkTa OOBIYHO TPOUCXOIUT HECKOIBKO (POpPMATBHBIX
KOHTPOJIBHBIX MPOBEPOK X044 BEIMOIHEHUA padoT mo cospanuto [10. Takue npoepku nomKHEL
oaTe OOHIyI0 KAPTHMHY XOJA peaau3alnuy IPOEKTa B ILEAOM W IOKA3aTb, HACKOIBKO YiKE
pazpaboTtannas yacts [0 cOOTBETCTBYET LIEMAM MMPOEKTA.

Bpewms BermoHEeHNA O0JBIINX NPOTPAMMHEIX ITPOEKTOB MOKET 3aHUMATh HECKOJIBKO JIET.
B TegeHne 5Toro BpEMEHN HEMH U HAMEPEHHUA OPTAHU3AlINH, 3aKa3aBIIEH MTPOTPAMMHEIH ITPOEKT,
MOTYT CYIIECTBEHHO W3MEHUTHCA. MOKET 0Ka3areCsa, 4r0 pa3padaTeIBAEMBIM ITPOTPAMMHEIN
OPOOYKT CTal YK€ HEHYKHBIM MO0 ucxomnsele TpeOoBanusa k coznaaemomy [IO mpocto
yCTapean W HX HEOoOXO0AUMO KapOWHAIBHO MEHATh. B Takol curyalum pPyKOBOICTBO
OpraHu3anur-pa3padoTurka MOKET MMPUHATE penieHne 0 npekpanieHnnn pazpadortku [10 nm 06
W3MEHEHUH TIPOEKTA B ILENOM C TE€M, 4TOOBI YUECTP W3MEHUBIIMECA LENW W HAMEPEHHUS
OpraHu3anu-3aKa3druKa.

PykoBomuTenun mpoeKkTOB OOBIUHO 00sA3aHBI CAMU MOAOMPATH MCIIOJTHWUTENEH OJIA CBOUX
OpoeKkToB. B umeamsHOM Ciaydae Npo(ecCHOHAIBHBIM YPOBEHb HCHOTHUTENEN TOJIKEH CO-
OTBETCTBOBATE TOW padoTe, KOTOPYH OHHU OyayT BBIMOIHATE B XOJI€ pPeaM3alMd MPOEKTA.
OmgHako BO MHOTHX CIy4asX PyKOBOJWUTENW NOJIKHEI MOJAraTbCAa HA KOMAHAy pa3paOO0TYHMKOB,
KOTOpas Jajeka OT uAcanbHOW. lakas cuTyanus MOMKET OBITe BBEI3BAHA CHEIYIONMMHU
MPUIITHAMU:

1. bromxer mpoekra He MO3BOJISIET MPUBJIECYSL BEICOKOKBATM(PUIIMPOBAHHEIN nepcoHan. B
TAKOM CJIy4ae 3a MEHBIIYIO IUIATy IMPUBJIEKAIOTCA MEHEE KBATU(PUIINPOBAHHBIE CITIEIUATUCTEI.

2. beBaror cuTyanuy, KOrAa HEBO3MOKHO HAWTH CIEHUAIHCTOB HE00X0aUMOMN
KBanu(pUKAIUM KAaK B CamMOM OpraHu3anum-paszpadorumke, Tak u BHE ee. Hampumep, B
OpPraHM3aIiy ' TydIIne JJIOIA " MOTYT OBITE YK€ 3aHATHI B IPYTUX OPOEKTAX.

3. Opranmzanusa X04eT MOBBICUTH NPO(PECCHOHANBHBIN YPOBEHL CBOMX padOTHHMKOB. B
5TOM CJIyda€ OHA MOIKET IPUBIEUh K YYACTHUIO B ITPOEKTE HEOIBITHBEIX WIM HEAOCTATOYHO
KBATU()UIMPOBAHHEIX PA0OOTHUKOB, UTOOBI OHU NPUOOPEIN HEOOXOIUMBIN OIBIT U 110 YUUIIUCE Y
0o0JIee OMBITHBIX CHEI[MAIUCTOB.

Taxum oOpazom, mouTH BCeraa mog00p CHENUATUCTOB JIA BBIMOTHEHUS MPOEKTA UMEET
OMPENEICHHBIE OTPAHUYEHUS U HE ABJIAETCA CBOOOAHBEIM. BmecTe ¢ Tem HE00X0aumo, dT00BI
XOT OBl HECKOINBKO 4YIEHOB TPyNmel pa3padOTYMKOB HMENH KBAIM(UKAIMIO W OIBIT,
DOCTATOYHEIE 11 pa0OTEI HAL JaHHEIM IIPOEKTOM. B MpOTHUBHOM Cilydae HEBO3MOKHO N30€KaTh
omm 0ok B pazpadorke I10.

PykoBomuTens nmpoekra 0OBI9HO 00A3aH MOCBLUIATH OTYETHI O XOJE €r0 BBIITOJHEHUS KaK
3aKa34MKy, TaK W IOAPANHBIM OPraHW3aluAM. JTO OOJIKHBI OBITH KPATKHE TOKYMEHTEHI,
OCHOBAHHBIE HA HH(;BDF];)MHJ_[HH M3BJIEKAEMOHN U3 MOAPOOHBIX' OTYETOB O MpOEKTE. B 3THX oTuerax
IOIIKHA oty 8y ABAQQPMALIA, KOTOPAs IO3BOJIET HYETKO OLEHHTh CTENEHb TOTOBHOCTH

Ceptnd @@ TABACMOTOFPOTRAMMHOTOUMPOAYKTA.
srasenen: HEORBANKAR KYPEA CCucTeM as MkeHepUsa» BHIIEIEHH! CIEIYIONME POTH B TPYIIIE T10
paszpadotke I10:
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- PykoBopurens — 00miee pykOBOJCTBO MPOEKTOM, HAMMCAHUE NOKYMEHTAIIUH, OOmeHue
¢ 3akazunkoM I10;

- CucreMHBIl aHATMTHUK — pa3paborka TpedoBaHMH (COCTABIEHME TEXHUYECKOTO
3a1aHNsA, TPOEKTA MPOrPAMMHOTO 00ecTIeueHn);

- Tecrep — cocraBieHne miaHa TECTUPOBAHUA M arrecraruu rotoBoro 10 (mpomykra),
COCTABJIEHUE CIEHAPUA TECTUPOBAHMA, OA30BEIM MMPUMEP, MPOBEICHUE MEPOMPHUATHH MO ILIAHY
TECTUPOBAHNA,

- Pazpabotunk —  MOZEIMpPOBAHME  KOMIIOHEHT  MPOTPAMMHOTO  OOecreueHwus,
KOTUPOBAHHUE.

II.1annpoBanue NpoeKTa paspadoTKH NPOrpaMMHOr0 odecreYeHHs

J(dekTnBHOE YIPABICHUE MPOTPAMMHEIM IIPOEKTOM  HANPAMYIO  3aBUCHUT  OT
OPABUILHOTO IUTAHUPOBAHWA pPadoT, HEOOXOMMMBIX Iiad €ro BeIMOAHEHWA. [Iman momoraer
PYKOBOAUTENIO NPENBUAETE MPOOIEMBI, KOTOPEIE MOTYT BO3HUKHYTH HA KaKHUX-THOO 3Tarmax
cozmanua [10, m pazpaboraTe MPEBEHTUBHBIE MEPHI M WX MPEOYOPEKIACHUSA WIW PEIIEHUS.
[Iman, paszpaboraHHelll HA HAYAJIBHOM JTale€ IMPOEKTA, PACCMATPUBAETCA BCEMHU €T0
VUACTHUKAMHM KAaK PYKOBOIANIMH JOKYMEHT, BBIINOJHEHUE KOTOPOTO MOKHO MPUBECTH K
YCIEIIHOMY 3dBEPIICHHUIO NPOEKTA. IJTOT MNEPBOHAYAIBHBIA IIAH JOKEH MAaKCHUMAJIbHO
MOIPOOHO OMUCHIBATE BCE 3TAIBI PEATU3AIIMH IMPOEKTA.

[Tponiecc mmanmpoBaHWsA HAUWMHAETCA, UCXONA W3 OMHUCAHUA CHCTEMBI, C OIPENEIIEHUSA
MPOEKTHBIX OTPAHUYEHUH (BPEMEHHEIE OIrPAHWYECHWA, BO3MOKHOCTH HAJIMYHOTO II€PCOHAIIA,
OFO1KETHBIE OTPAHUUEHUSA U T.O.). ITH OTPAHMYCHUA NOKHBEI ONPEACHATHCA MAPAIUIENBHO C
OLIECHUBAHMEM MPOEKTHBIX MAPAMETPOB, TAKMX KAaK CTPYKTypa M pa3Mep HPOEKTa, a4 TaKKe
pacrnpeneneHueM (PYHKIMM CPEAN UCIIOJIHUTENEH. 3aTeM ONMPENEIAIOTCA 3Tanbl pa3paboTku u
TO, KAKUE PEe3yNbTATHl NOKYMEHTAIWA, MPOTOTUIEI, MOJCUCTEMBI WJIH BEPCHH HPOTPAMMHOTO
NPOAYKTA) MOOJKHBI OBITE MHOJNYYEHBI NO OKOHYAHWM OJTHUX JTanmoB. Jlamee HaunHaeTcs
IUKJINYECKaA 9acThk riaHupoBanusa. CHagana paspadarteiBaerca rpauk padOT MO BBEIITOJIHEHHIO
MPOEKTA WJIN JAETCA Pa3penIeHre Ha MPOOOIKEHNE UCTIOIB30BAHNS PAHEE CO3AAHHOTO rpaduka.
[Tocne 5TOro mMpoOBOOWUTCA KOHTPOJIE BBEIMOJHEHUA PA0OT MU OTMEUAIOTCA PACXOKICHUA MEKIY
PEANBHBIM U IIAHOBBIM X0JI0M padoT.

Jlanee, mo mepe NOCTYILIEHWSA HOBOM HMH(OPMAIMA O XOAE€ BBITOJIHEHHS NPOEKTA,
BO3MOJKEH MEPECMOTP MEPBOHAUYAILHEIX OIIEHOK IAPAMETPOB MPOEKTA. IJTO, B CBOIO OYEPEnb,
MOYKET MPUBECTH K W3MeHeHuio rpaduka pador. Ecim B pe3ynbprare 5THX W3MEHEHUU
HAPYIIAIOTCA CPOKH 3aBEPIIEHUS ITPOEKTa, MOJDKHBI OBITh IEPECMOTPEHHI (M COTJIACOBAHEI C
3aka3zuukoM [10) nmpoekTHEIE OrpaHndYeHN.

Koneuno, OOJBIIMHCTBO PYKOBOIWTEIECH IPOEKTOB HE AyMAIOT, 4TO peanm3anusa HX
OPOEKTOB MPOMIET riaagko, 0e3 Bcakux mpodaem. JKemarenmsHO OMICATh BO3MOKHEIE TPOOIEMBI
€€ IO TOTO, KAK OHHU NPOABAT ce0s B X01€ BEINOJIHEHUA NTpoekTa. [losTomy mydme CoCTaBiIATh
"meccumuctrnaeckue’ rpaguku padbor, gem "omrummctrueckue". Ho, KOHEYHO, HEBO3MOKHO
MOCTPOUTH IUJIAH, YYWUTBIBAIONIMM BCE, B TOM YHCIE CIy4dalHbIEC, MPOOIEMBI M 3aIEPKKH
BRITIOJTHEHUA IPOEKTA, MOATOMY W BO3HHUKAET HEOOXOAMMOCTE HEPHUOIMUECKOTO MEPECMOTpPA
MPOEKTHBRIX OTPAHWUYEHUM U STATIOB CO3JAHUA MPOTPAMMHOTO MPOIYKTA.

[Inan npoekra OOMKEH YETKO MOKA3ark pPEeCypChl, HEOOXOIMMEBIE IS peaTu3aluu
OpoeKTa, paszaeneHue padoT Ha ATamel U BPEMEHHOM Tpa()MK BBINOIHEHWUSA STHUX HTAMmoB. B
HEKOTOPBIX OPraHM3alWAX IUIAH MPOEKTA COCTABJIAETCA KAK €OWHBIM JOKYMEHT, CONEPKANIAU
BCE BHUIBl IUIAHOB, OMHMCAHHBIX BEIIIE. B Apyrux caydasx IUIaH OPOEKTAa OMUCEIBAET TOJBKO
TEXHOJIOTHUIECKUH mporecc cozganus [10. B takom nnane o0s3aT€npHO TPUCYTCTBYIOT CCBIIKHU
HA IJIaHBl APYTUX BUJIOB, HO OHU pa3padareIiBalOTCA OTAEIBHO OT IIAHA IMPOEKTA.

JeragpaHal@ad0B IPOEKTOB OUYE€HBb PA3HUTCA B 3aBUCHMOCTH OT THIIA pa3paldarsl-

BaEMDma%?%ﬁmmcﬁfﬂé%yma U opranmzanuu-paspadorunka. Ho B moGom cioyuae 00ib-
Ceprucpuxar: - 2C0000043E9ABEBI52205E TBAS00060000043E
Bnanend WAHGEBQ, JUTAHOR, COAENAHATLCICOYIOMNC Pa3ICIIbI.

1. Begenmne. Kparkoe ommcanue 1ien€eld MNOPOEKTa W MPOEKTHBIX OrPaHUUYECHUM
ﬂenmm@@f?ﬁ%% BPEMEHHEIX U T.J.), KOTOPBIE BA’KHBI UL YIIPABJIEHHS IPOEKTOM.



2. Opranmzanusa BeImOMHEHUA rnpoekra. Ommcanme cmocoba mnombopa KOMAHIBL
pazpabOTYUKOB M pacTpeneaeHne 00A3aHHOCTEeH MEKIY YJIEHAMIA KOMAH/IHI.

3. Anaim3 puckoB. Onucanue BO3MOKHBIX TIPOEKTHBIX PHUCKOB, BEPOATHOCTH MX
MPOSABJIEHUA W CTPATErUH, HAPABJIECHHBIX HA UX YMEHBILICHHE.

4. ArtmapatHel€ W OPOTPAMMHBIE PECYPCHI, HEOOXOOUMBIE IS PEATU3AIlA MPOEKTA.
[lepeuenr annmapaTHeIX CPEACTB M MPOTPAMMHOIO O0ECnedeHnsa, HE0 0X0AMMOTO I pa3padoTKu
IpOrpaMMHOTO mpoaykra. Ecmm anmaparaeie cpeactBa TpeOyeTcsa 3aKkynarh, NMPUBOOUTCA HX
CTOMMOCTE COBMECTHO C rpa()mKOM 3aKYIIKHA U ITOCTABKH.

5. PazOuenne pabor nwa osramel. llpomecc peamzanum mpoekra pazOuBaercs Ha
OTJENBHEIE IMPOLECCEH], ONPENENAIOTCA 3TAIBl BBIMOJIHEHWA IIPOEKTd, IPUBOIUTCA OIMCAHUE
pe3yasTaToB ("BBIXOIOB") KAXKIOT0 ATAMA U KOHTPOJIBHEIE OTMETKH.

6. I'pajpuk pador. B sTom rpaduke oToOpaxkaroTCAd 3aBUCHUMOCTH MEXKAY OTACTBHBIMU
nponeccamu (sramamu) pazpaborku [10, oneHkn BpeMeHN WX BBINIOJHEHUS U PACOPENECIIEHUE
4IIEHOB KOMAHb! Pa3padOTUMKOB IO OTAEIBHBIM STAIAM.

7.Mexanu3Mbel MOHUTOPHMHra M KOHTPOJA 3a XOAOM BEIIOJIHEHUS IPOEKTA.
OmICBEIBAIOTCA MPEIOCTABIAEMEIE PYKOBOIUTEIEM OTUETEL O XOA€ BBIITOIHEHUS padOT, CPOKH UX
MPEeIOCTABJICHUS, a4 TAKKE MEXaHW3MBI MOHUTOPHHTA BCETO MPOEKTA.

[Inan momkeH perynapHO NmEpeCMATPUBATBCA B IMPOLECCE peanm3anuu npoekra. OmaHu
4yaCTH ILIaHA, HAmpuMep rpauk padoT, U3MEHSIOTCA 4acTo, Apyrue Oonee cradwiabHbl. s
BHECEHMSA W3MEHEHUHW B IUIAH TPEOyeTCsa CrenuaabHas OpraHu3anus JTOKYMEHTOIIOTOKA,
MO3BOJISIONIAS OTCJICKUBATE TH M3MEHEHU .

O0mue cBeleHHsI 0 TPeOOBAHUSIX K HH(POPMAIHOHHBIM CHCTEMAM

[TpoOnemel, KOTOpBIE NPUXOOWUTCA PEMATH CHENUATMCTAM B IPOIECCE CO3TaHUA
OporpaMMHOTO oOecrmeueHus, O4eHs CnoxkHbl. [Ipupoma stux mpobOinem HE Bcerma scHa,
0COOEHHO ecimu paszpadareiBacMas NpOrpaMMHAs CHCTEMA WHHOBALMOHHAA. B gactHoCTw,
TPYAHO YETKO ONMCaTh TE€ MACUCTBUA, KOTOPBIE MOOJDKHA BBINOIHATE cucrema. Omucanue
(PYHKIIMOHATBEHBEIX BO3MOKHOCTEM M OTPAHWYEHUN, HAKIAOBIBAEMBIX HA CHUCTEMY, HA3BIBAECTCS
TpeOOBAHMAMHU K 3TOU CHCTEME, 4 CaM Iponecc (popMupoBaHUA, aHATN3A, JOKYMEHTUPOBAHUA U
MPOBEPKU ATUX (PYHKIIMOHAIBHBIX BO3MOKHOCTEH U OTPAHMYEHUN — pa3padoTKoN TpeOOBaHMI.

TpeboBanusa nmoapaznensaoTcsa Ha MOML30BATENLCKUE M cUcTeMHBIC. [lonp3oBaTensckue
TpeOOBAHMA — 3TO OMMCAHUE HA ECTECTBEHHOM A3BIKE (IUIIOC MOACHAIONIME TUATPAMMEI)
(PYHKIMI, BBIMOJMHAEMBIX CHUCTEMOM, W OTPAHUYEHWUM, HAKIAABIBAEMBIX HA HEE. CHUCTEeMHBIE
TpeOOBAHMA — ATO OMUCAHME OCOOEHHOCTEM CHCTEMBI (APXUTEKTYpa CUCTEMBI, TPEOOBAHUA K
mapaMeTpaM 000pyaoBaHuA M T.X.), HEOOXO0AMMBIX AA 3(PPEKTUBHON peam3anuu TpeOOoBaHUI
MOJIB30BATEIA.

IlepBbie mIard Mo paspadorke TpedoOBaHUI K HHPOPMAIHOHHLIM CHCTEeMAaM -
AHAJIN3 OCYIIeCTBHMOCTH
PazpaboTka TpebOoBaHMIT — 5TO MPOLECC, BKIMOYAKNIIMA MEPOTPUATHA, HEOOXOINMBIE
IUIL CO30AHMA W YTBEPKACHUA JOKYMEHTA, COMEPKAIIEr0 CHEIM(PUKAIIMI0 CHCTEMHBIX
TpeOoBanuu. /{711 HOBBIX HPOTPAMMHEIX CHUCTEM MOPOLECC pa3padOTku TpeOOBAaHMU IOJIKEH
HAYMHATLCS C aHAIN3a OCYMIECTBUMOCTH. Hagamom Ttakoro anamisa sBiasercs odmiee omucaHue
CUCTEMBI M €€ HA3HAUEHUA, 4 PE3YIABTATOM AHAIN3a — OTYET, B KOTOPOM J0JKHA OBITH YeTKad
PEKOMEHIAIMA, OPOAOJIKATE WJIM HET MPOIecc pa3padoTku TpedOBAHUN IPOEKTHPYEMOU
cuctemel. Jlpyrumm crnoBamMu, aHaiIu3 OCYIIECTBUMOCTH JOJIKEH OCBETUTH CIEAYIONINE
BOITPOCEI.
1. OrBewaer nu cucrema OOmNMM u  OWM3HEC-TENAM OpPraHW3aIMM-3aKa3zdyuka U
Opra’nu3anuu-pazpadoramuka’
2, WROEREQ, itE PRiIg30BaTh cUCTEMY, MCTIONB3Ys CyNIECTBYIONIME HA JAHHBIH MOMEHT
CeprucMEX HOSIODHAEHA S BRINO B 3ACHPEMEIELl 3aJaHHOU CTOUMOCTH !
snapeneu: et OIAG A PHFFrenMHEUTE  CHCTEMY € APYTUMHM  CHCTEMaMH, KOTOPBIE — YIKE

SKCILTY ATUPYIOTCS?
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Kputnueckum  sABIsE€TCA BONPOC, OyImer Jm CUCTEMA COOTBETCTBOBATEH  ILIEJAM
opranm3anu. Ecim cucrema HE COOTBETCTBYET STHUM ILIENIAM, OHA HE OPENCTABIAET HUKAKOU
LEHHOCTH A1 Opranu3anuu. B 10 e Bpemsa MHOTHE OpraHu3aluy pa3padaTeIBArOT CUCTEMEI, HE
COOTBETCTBYIOIIME UX LETAM, TM00 HE COBCEM SICHO IMOHUMASA STH LEMH, JIMOO MO BIMAHUEM
MOJIMTUYECKUX UIH OOMIECTBEHHBIX (PAKTOPOB.

BrirmosiHeHNE ananm3a OCYMIECTBUMOCTH BKJIIOYAET COOp M aHanu3 wuH(pOpManuu o
Oyaymiell CUCTEME M HAMMCAHME COOTBETCTBYIOHMIETO oOTuera. CHawama CAemyeTr OIpEIEIuTh,
Kakas UMEHHO WH(OpMaIa HE0OX0IuMa, 9TOOBI OTBETUTH HA MOCTABJIEHHEIE BEHINIE BOIPOCHI.
Hanpumep, sty na(popmanuio MOKHO IMOJTYUYUTh, OTBETUB HA CIEOYIOMIEE:

1. Yto npousonger ¢ OpraHu3anuen, €Ciim CUCTeMa HE OyIEeT BBEIEHA B HKCILTYATALMIO?

2. Kakue tekynme mnpoOseMsl CymIECTBYIOT B OPraHM3aldd M KAk HOBas CHUCTEMA
MOMOJKET UX PEIIUTH !

3. Kakum o00pa3zom cucrema Oyner cnocoOCTBOBATE HenaMm Ousneca?

4. TpeOyer nu pa3zpaboTka CUCTEMBI TEXHOIOTHH, KOTOpAaA A0 3TOTO HE UCIOJIB30BAIACH
B OpraHnu3anumn’

Jlanee HeOOXOIMMO ONPENENUTs UCTOYHUKH MH(POpMAIUU. ITO MOTYT OBITE MEHEIKEPHI
OTAENOB, TOE CUCTEMA OyAeT HMCHOIb30BATHCA, Pa3padOTUMKKN MPOrpaMMHOrO OOecmeueHus,
3HAKOMBIE C TUIIOM Oyaymie CHCTEMBI, TEXHOJIOTH, KOHEUHBIE ITOJIE30BATEIN U T. .

[Tocne o0Opaborkn coOpannon wH(OPMAIIMM TOTOBUTCA OTUET IO  AHAIU3Y
OCYILIECTBUMOCTHU CO3JAHUA CUCTEMEL. B HEM NOIDKHEI OBITE TaHBI PEKOMEHIAIMHN OTHOCUTEIBHO
OPOOOIKEHUA pa3zpadboTku cucreMel. Moryt OBITE NPENIOKEHBl M3MEHEHMA Oromxkera u
rpapuka padOT MO CO3TAHUIO CHCTEMBI WM MOPEIBABICHB OONEE BEICOKME TPEOOBAHMA K
CUCTEME.

ITocraHoBKA 321a4H K J1adopaTOpHOI padoTe 2

1. N3yuurs npeanaraemsiil TCOPETUIECKUN MATEPHA.

2. CocraBurs moapoOHOE omucanie MH(POPMAIMOHHON CUCTEMBI.

3.Ha ocHoBanMM OmMCAaHWUA CHCTEMBI IIPOBECTH AHAJIM3 MOPOIECCA OPraHU3aAlNN
MPOEKTUPOBAHUA MH()OPMATMOHHON CUCTEMEL. B X01€ aHaim3a OTBETUTh HA BOMTPOCHI:

- UTO mpon3ouger ¢ OpraHu3anuei, €CJm CUCTEMA He OyIeT BBEIEHA B SKCILITyATALMIO

- Kakue texkynme npoOneMsl CYNIECTBYHOT B OpPraHM3alMM M KAaK HOBAas CHCTEMA
MOMOJKET UX PEIIUTH !

- Kakum o0paszom cucrema Oyaer crmocoOCTBOBATH LEMAM OusHeca?

- TpebOyer nu paspaborka CUCTEMBI TEXHOJIOTUH, KOTOpAsA OO0 3TOTO HE UCHOJIB30BAIACEH B
opranusanuu’

PesymeraroM aHamm3a [OOMKHO SBWUTHCS 3aKIFOUEHHE O BO3MOMKHOCTH peaTH3aI[uu
MPOEKTA.

4. Pacnpenemits po B rpynmne (PyYKOBOOWUTEIL MHPOEKTA-pa3padOTUMK, CHUCTEMHBIN
AHAITMTHK-Pa3pabOTIMK, TECTEP-PA3PAOOTUHK).

5. 3amoJHUTE pa3aeisl MIaHa:

- Beenenue

- Opranm3anys BEIITOJTHEHUS ITPOEKTa

- AHanu3 PUCKOB

Pasnensl [OMKHEL CONEPKATH PEKOMEHIAIMA OTHOCHTENBHO Pa3pabOTKH CHCTEMBEI,
0a30BBIE MPEITOKEHUA MO 00BEMY TPeOyeMOro OromKeTa, YUCIHy pa3padOTUMKOB, BPEMEHHU U
TpeOyeMOMy IPOrpaMMHOMY 00ECIIEd EHUIO.

6. Opopmuts oTuer. [IpencraBurs OTUET IS 3ANINATHI.

JOKYMEHT MNMOANCcAH

ARG HPETHBIRIY A/ IbHLIX 3a1aH M
Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E

Bragenew:  WeCBxogDRTBETUPBANPOC Ay KA3AHHON TPEIMETHON 00IacThi0 U KJIACCOM pa3padaTEIBAEMOU
MH(OPMALIMOHHON CHCTEMEI pa3padoTars omucaHue WH(POPMAUMOHHOM CHCTEMBEI U IPOBECTHU
[eicTe@HEITIS DHP011@C CA00 PRAHIT3AIIN N POEKTUPOBAHUA HH(POPMAIMOHHOMN CUCTEMEL.



Tabmuua 2.1 — MapuBunyaneHele 3a1aHKs

No [Tpegmernas 00macTh Knacc UC

| Cxan MRP

2 [TpousBoacrBeHHOE IpeaIpUATHE ERP

3 Toprosoe npeampusarue CRM

4 Toprosoe npeamnpuarue SCM

5 Toprosoe nmpeampuarue B2C

6 [Topran B2B

7 CTpOUTENBEHOE TPEANIPUATHE HC yuera

8 Briciiee yaeOHoe 3apemeHue N C yopasaeHus
9 NudpactpykTypa mpeampusaTis CIIITP

10 | Anmaparnas nH(QpacTpyKTypa IpeaapuITHs JKCHEepPTHAS CHCTEMA

Cﬂ,[[Epm&HHE oT4eTa

[To BemomnenHou padote cocraBmaeTCs OTUeT. OTUET BEIMOJHAECTCA B SICKTPOHHOM
Buze. I10 BEIMOMTHEHHOMY OTUETY MMPOBOAUTCA 3ammTa 1a00paTopHOU padOTEL.

Otuer mo maboparopHoM padOTE OOMKEH COCTOATE W3 CIEAYIONIUX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIBHBIA JTACT;

- BBOOHAA Y4CTh: KPATKOE€ ONMCAHWUE LENEH IPOEKTA W MNPOEKTHBIX OrPAHUYECHUU
(OrO17KETHBIX, BDEMEHHEIX U T.].), KOTOPEIE BAKHEI 71 YIIPABICHUA MPOEKTOM.

BBogHas wacte oOTUeTa MOMKHA BKIIOYATH IYHKTEL:  YCIOBUE 3a1adM; IOPAOOK
BBIITOJIHEHHS ; HPOTPAMMHO-ANITAPATHEIE CPEICTBA, UCITOJIB3YEMBIE ITPH BEIITOJHEHUHN PAOOTEI.

- OCHOBHAA 4acCTh (omucanue paboTel): omucaHne MHPOPMAIMOHHON CHCTEMEI; AHAITW3
MPoLECCa OPraHu3ali OPOEKTUPOBAHNA UH(POPMALIMOHHON CUCTEMBI; POJI.

OcCHOBHAsA 4YacTe OTYETA BKJIIOYAET B Ce0A: omucaHne HMHPOPMANMOHHOM CHCTEMEI
(ITO) - Hanmuume 3akmUYeHus O BO3MOJKHOCTH  PEAM3AlUM  MPOEKTA, COAEPIKAMIETO
PEKOMEHIAIMA OTHOCUTENBHO pPa3pabOTKM CHUCTEMBI, OA4a30BBIE MPENNOKEHUSA 10 O00BEMY
TpeOyemMoro Omomxera, 4uCiIy pa3padOTUMKOB, BpeMEHUM H TpeOyeMOMy MPOTrPaAMMHOMY
00eCneyeHnIo; aHAIN3 OCYIIECTBUMOCTH: YKAa3aTh BO3MOKHEIC MPOOJIEMEI U ITyTH UX PEIICHUS;
PO YIACTHUKOB TPyIIel pazpadorku [10.

- 3aKJTFOYECHME (BEIBOEI);

- CITMCOK UCTIONMB30BAHHOU JIMTEPATY PHI.

3ammra OT4ETa 3AKII0YAECTCA B IIPEABABICHUM IPEMONABATENO  MOIYYEHHBIX
pe3yabpTaTOB B BUAE (paiima U JEMOHCTPAIMH ITOJYUEHHBIX HABBIKOB IPU OTBETAX HA BOMPOCEHI
MPENOaaBaTENs.

KoHTpo/ibHBbIE BONIPOCHI

1. llpennoxure, kro OBl MOT y4YacTBOBATE B (POPMUPOBAHMM TpeOOBAHWI I
VHUBEPCUTETCKOW CHCTEMBI PETHCTPAIUM CTYAEHTOB. OOBACHUTE, MOYEMY MOYTH HEWU3OENKHO,
uTO TpeOOBaHMsA, C(POPMYIMPOBAHHBIE PA3HBIMHU JIMIIAMA, Oy IyT MPOTUBOPEYUBHI.

2. PazpabareiBaerca cucrema [10 mna aBromatuszanum OMOMMOTEYHOTO KaTamora. JTa
cucrema Oyaper comepxarbs WH(OPMAIMI0O OTHOCHTEIBLHO BCEX KHUT B OuOnuoTeke u Oyper
mojge3Ha OumbmioTedHoMy mnOepcoHamy, aboHeHTtamM W yurtarensM. CucremMa OOMKHA HMETH
CpeacTBa MPOCMOTPA KaTajlora, CPEeAcTBa CO3MAHMA 3ampoCcOB W CPEACTBA, IMO3BOJIAIONIUE
HOIL30BATEIAM DEICRIPOBATL KHUTH, HAXONAIIMECA B TaHHBIH MOMEHT HA pykax. Onpenemre

OCHO BHLEAESTROPHBIG I QUWICHIBPEHIS, KOTOPEIE HEOOXOAMMO YUECTh B CHENU(PHKAIINY CUCTEMEL, U
S 1 (0] E‘%ﬁ'@ﬁ% B3dNNK OTHONIEHIN, HCmonE3ys AuarpaMMy UEPAPXHUU TOUEK 3PEHUS.

Bnapeneuy; yXoBa KCaHapoBHa
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3. lng Tpex TOYEK 3pPEHMA, OINPEAEICHHBIX B CHCTEME OMOIMOTEYHOrO Karauora,
VKQKUTE CEPBUCHI U COOTBETCTBYIONIME TAHHBEIE, KOTOPHIE O0ECIEUMBAIOTCA ASTUMHU TOUYKAMH
3pEeHUA, U COOBITHA, KOTOPEIE YIIPABIAIOT STUMH CEPBUCAMMU.

4. KTo nmomxeH mpoBOaUTE 0030p TpeboBanmii? Hapucyiite mozaens mpomecca 0030pa
TpeOOBaHUU.

5. Bama koMmmmanusa UCHONB3yeT CTAHAAPTHREIM METOJ aHaim3a tpedoBaHuu. B mponecce
pabOTEl BB OOHAPYKHIMA, YTO STOT METOI HE YUMTHIBAET COIMANbHBIE (JAKTOPHI, BAKHBIE IJIA
CUCTEMEBI, KOTOPYIO BBl aHanmusupyere. Bam pykoBoauTens Oal BamM SACHO MHOHATH, KAKOMY
METOIy AHAJIM34 HYKHO cienoBars. OOCyauTe, 4TO BBl JOJIKHEI JEJIATH B TAKOW CUTYAaIlNH.

JlabopaTopHasi padora 3. Mo/ie/inpoBanue OH3HeC-IPOIECCOB MpeAMeTHOH 00/1aCTH

Hear padorsl: O3nakomnenue ¢ wmeromonornend IT-meHemxmeHTa B ynpaBlieHUH
NPOEKTaMH; U3Y4EHHE OCHOBHBIX AJIEMEHTOB OINPEACICHUA, MPENCTABICHU A, TPOSKTHPOBAHUA U
MO JETUPOBAHMA NPOTPAMMHEIX CHCTEM.

Jlaboparopnasa pabora HampaBieHa HAa O03HAKOMIIEHHME C OCHOBHBEIMH IEMEHTAMH
ONMPENENEHNA, NPENCTABICHNA, NMPOEKTHUPOBAHUA W MOIEIUPOBAHUA ITPOTPAMMHBIX CHCTEM C
momonipro a3elka UML, momydeHne HABRIKOB IO NPUMEHEHHWIO JAHHBIX DOJIEMEHTOB UL
HOCTPOEHUA 00BEKTHO-OpUEHTUPOBAHHEIX Moaenen MC na ocHoOBaHuM TpeOOBaAHNIA.

TpeOoBanusa k pe3yabTaram BBIITOTHEHUS MPAKTAYECKON paOOTHI:

- MOZENIb CHCTEMBI [JOJDKHA CONEPKATH: AUarpaMMy BAapUAHTOB HCIIOJIB30BAHUS,
oUarpaMMbl B3aWMMOJEHCTBUA [UIA KaXIAOT0 BApHAHTA HMCHOJB30BAHWA, AHArpaMMy KJAacCOB,
MO3BOJIAIONIAS PEAM30BaTh BECh OnmuCaHHBIM (pyHkimoHan UC; oOnenuneHHyro guarpamMmy
KOMIOHEHTOB U Pa3MENIEHUS;

- IS KIIACCOB yKAa3aTh CTEPEOTHIIHI;

- B 3aBUCHUMOCTH OT BAPHWAHTA 3a0aHUA JUArpaMma pPa3MEMIEHHUs O0KHA MOKA3LIBAThH
PacIioJIOKEHUE KOMIIOHEHTOB B PACIIPEAEIEHHOM ITPHUIOKCHUH.

OcHoBBI TeOpHH

Oo0une cBeleHud 00 00bexkTHOM MoJeTHpoBanuu UC

CyniecTByeT MHOMKECTBO TEXHOIOTMH M WHCTPYMEHTANBHBIX CPEICTB, C MHOMOMIIBIO
KOTOPEIX MOYKHO PEATN30BATH B HEKOTOPOM CMEICHE omTuManbHbid mpoekT MC, nagumnas c
ranma aHaau3a M 3aKaH4duBasd CO3JaHHUEM NPOTPAMMHOTO KoJa CUCTEeMBEI. B OOmbIIMHCTBE
CJIy4a€B 3TH TEXHOJIOTHM INPEIBABILIIOT BECHMA KECTKNE TPEOOBAHUA K IPOLIECCY pa3pabOTKu U
HCIIOJIE3YEMBIM pECypcaM, a IMOOBITKM TPaHCPOPMUPOBATE HMX MOJ KOHKPETHBIE IMTPOEKTHI
OKAa3BIBAIOTCS O€3yCHEemHBIMUA. JTH TexHogorum mnpencraBieHbl CASE-cpencrBamm BEpPXHETO
ypoBusa i CASE-cpencreamu moiaHoro skuzHenHoro mukiaa (upper CASE tools wm full life-
cycle CASE tools). Oau HE MO3BOIAIOT ONMTUMHU3UPOBATE JEATETLHOCTh HA YPOBHE OTAETBHBIX
5JIEMEHTOB MPOEKTA, U, KAK CICHCTBUE, MHOTHE Pa3padOTUMKH MEPENUIM HAa TaK HA3BIBAEMEBIE
CASE-cpencra Hmwxuero ypoBus (lower CASE tools). OgHako OHM CTOJKHYJIUCE C HOBOW
npoOIeMON — mpoOIEMON OPraHu3anuy B3aUMOIEUCTBUS MEKIY PA3TMYHBIMA KOMAHIAMM,
PEATU3YIOTIUMH ITPOEKT.

YHU(PHIHPOBAHHBIH A3bLIK 00beKTHO-OPHEHTHPOBAHHOT0 MO/IeJIHPOBAHHS

YHupumpoBaHHEIIT A3BIK  OOBEKTHO-OPHUEHTHPOBAHHOTO MoxermmpoBanus Unified
Modeling Language (UML) sBuncsa CcpeacTBOM MOCTHIKEHHS KOMIOPOMHCCA MEKIY ASTHMH
moaxomamu.  CymiecTByer  JOCTATOYHOE  KOJIMYECTBO  MHCTPYMEHTAIBHBIX  CPENCTB,
nogaepxkuBaronnx ¢ nomonieio UML ku3HEHHBIM 1UHMKI WHQOPMAIIMOHHBIX CHUCTEM, W,
onHOoBpeMeHHO, UML ABngerca moctarogyHo rMOKUM ISl HACTPOMKHU U MOAJEPKKH CHENN(PUKH
AEATEMLHOCTH DAZTIHEIX KOMAHT pazpaboOTUMKOB.

eol AMifVaEmaoCs B okTss0pe 1994 r., xorga Jlxum Pambo u I'pann byu us3
CepmdRHt oA P Sottivate < tAtioR €ramm paborate Han oOwnemuuenmeMm cBoux merogoB OMT wu

Bnapeney: ebayxoea TatbAHa AnekcaHopoBHa »
Booch. B HacrofAmiee BpeMs KoHcOopuuym mnois3oBarened UML Partners Bkmrouaer B cebs
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MPENCTABUTENEH TaKuX TpaHaoB WH(OPMAIMOHHEIX TEXHOJOTMiH, Kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML npencrasnser 0001 00BEKTHO-OPUEHTUPOBAHHBIN A3BIK MO IETINPOBAHUA,
o0amaronIvi CJIe Iy IONIMMHA OCHOBHBIMH XAPAKTEPUCTHKAMU:

- IBJIAETCA SA3BIKOM BU3YAIBHOTO MOIEIUPOBAHUA, KOTOPBIM 0OecreunBaer pa3paboTKy
PEMPE3EHTATUBHEIX MOJENEH Ui OPraHW3alid B3auMOJEHUCTBUA 3dKa3uuka M paspadoTdumka
NC, pazmuunex rpymmn pazpadotunkoB UC;

- COIEPIKAT MEXAHWU3MBI PACIIUPEHHS U CIIEIUAIN3A1INY 0a30BBIX KOHIEIIAN A3BIKA.

UML — 510 cranmaptHas HOTAUsA BU3YAJBHOTO MOIETUPOBAHUA MPOTPAMMHBIX
cucreMm, mpuHsiTas koHcoprmymom Object Managing Group (OMG) ocensro 1997 r., u Ha
CErOOHAIIHUM [OEHB OHA MNOAACPKUBACTCA MHOTMMH OOBEKTHO-OpueHTUpPOBaHHBIMH (CASE-
PO IYKTAMHU.

UML Bkmrouaer BHYTPEHHUH HAOOP CPEACTB MOAEIMPOBAHUSA, KOTOPBIE CENYAC TPUHSITEI
BO MHOTMX METOJAX M CpPEACTBaX MOJEIMPOBAHUA. JTH KOHLENIMM HEOOXOOUMEI B
OOJIEIIMHCTBE NMPUKIAOHBIX 3a1a4, XOTA HE KaKIasd KOHIEMIIUSI HeOOXOoamma B KaXkIOU 4aCTH
Kak10ro mpuioxkeHus. [Toms30BaTensaMm s361ka IPEI0 CTABIEHBI BO3MOKHOCTH!

- CTPOUTH MOJEAW HA OCHOBE CPENCTB sAapa, 0e3 MCHOIB30BAHUA MEXAHM3MOB
pacmmpenus A O0JIbIIMHCTBA TUITOBBIX ITPHJIO KEHNH;

- 100aBJIATE ITPH HEOOXOIUMOCTH HOBEIE JIEMEHTHI U yCIOBHBIE 0003HAYEHMSA, €CITH OHU
HE BXONAT B AAPO, WM CHENUAIU3NPOBATE KOMIIOHEHTEI, CUCTEMY YCJIOBHEIX 0003HAUYECHUU
(HOTAIMIO ) 1 OTPAHUUEHUA 1)1 KOHKPETHBIX OPEIMETHBIX 00IacTel.

Sz UML

[uarpamua
Bkt aHTIOE
HCMONE208a-HA

Avarpanaa Auarpama
KNACCOE COCTOAHME

[ |

—
- .
" S,

'\v..\_‘
Auarpasea "!‘Illv"lurn TPUPOBAHH3A Jnarpasna
N, =ATEN BHOCTA HOJEnt CNOMHOM MOCAEACETENE-
m"«h CHCTEMEI HOCTEH
e
e

Dwan pasam
JAFECRTE BAHMA

Jarp aMms Lnarpsmma
KODNE PELHH KOMNOHSHTOR

Pucynok 3.1 - UaTerpupoBanHas MOAENs CI0KHOWU CUCTEMEI B HOTauuu A361ka UML

Cranpmapr UML npengnaraer caemyroniuii Ha0Op muarpaMm Oiisl MOIETUPOBAHUA:
l. amarpaMMBl  BapUaHTOB MCIOAB30BaHusA (use case diagrams) — uis MOAETUPOBAHUS
OM3HEC-TIPOLIECCOB OpraHu3alu U TPEOOBAHUM K CO3IABAEMOM CUCTEME);
2 mmarpamMer  kimaccoB  (class  diagrams) — mmg MOOETMPOBAHMA — CTATHYECKOM
CTPYKTYPBI KJIACCOB CHCTEMBI U CBA3EH MEXKIY HUMH;
3. nuarpamMmel oeeaeHus cucreMsl (behavior diagrams):
3.1 mmarpamMel B3aumonencTeus (interaction diagrams):
3.1.1 nuarpamMmer mocnemoBaTeILHOCTH (Sequence diagrams) u
3.1.2 koomeparuBursie  muarpammber  (collaboration diagrams) — mas
MOJENIUPOBAHUA IIPOIEecca OOMEHAa COOOMIEHMAMM MEXAY OOBEKTAMM;
3.2 muarpamMmel  cocTosHuI (statechart diagrams) — mIg MoOmEeTMpPOBAHM
MOBEIEHUS OOBEKTOB CHUCTEMEBI HPU MEPEXOE U3 OJJHOTO COCTOSHUS B IPYTOE;
3.3 qmarpamMel - mesrenpHOCTER (activity diagrams) — mid MOmemupoBaHM
nokyMEQBSEGHHA; CUCTEMBI B PaMKaxX pa3sIWYHBIX BAPMAHTOB HCHOIL30BAHMSA, WIH

HEKTP 08dfiua nesrenpHOCTEN,
Ceptudmkar: 2C00P0043E9ABBBI52205E7BA500060000043

Bnageneuy; e &EEMMEHMEHHM ﬁmp lemf‘fﬂtﬂtiﬂﬂ dlﬂg[' HITIS):
4.1 mquarpaMMbel  KOMTIOHEHTOB (component diagrams) — mIs MOIETUPOBAHUSA

Heicteutenen: ¢ 19.08.2022 HD%ME/H{ KOMITOHCHTOB (HD'HCHCTEM) CHCTCME,



4.2 muarpamMel  pasBepteiBanus (deployment diagrams) — mia MomempoBaHUS
(pU3UUECKON APXUTEKTYPHI CUCTEMEI.

JlnarpaMMbl BApHAHTOR HCIO/IL30BAHHS

[Tonatme BapmanTa wucnomp30oBaHud (use case) BnepBeie BBen MBap fkobOcon wu
npugaa €My Takyl 3HA4YUMOCTb, YTO B HACTOANIEE BPEMA BAPHAHT HCHOJIB30BAHUA
NPEBPATWICA B OCHOBHOHM SJIEMEHT pa3pa0dOTKU MU INTAHUPOBAHUA MPOEKTA.

Bapuant MCmogp30BaHUA OPEACTABIAECT CO00M  MOCIENOBATENBHOCTE IEHUCTBUH
(TpaH3akiMil), BBIMOJMHAEMBIX CHCTEMOH B OTBET HA COOBITHE, MHUIIMMPYEMOE HEKOTOPBIM
BHEIIHUM  OOBEKTOM (JEMCTBYIOIIMM  JMIIOM). BapwaHT WCHOOIB30BAHUA  OIMMCHIBAET
TUIUYHOE B3aUMOJECHUCTBUE MEKIY MOIB30BATENEM M CcucTemMon. B mpocrenmem cioygae
BAPUAHT WCIOJB30BAHUA OIPENEIAETC B IPOLECCEe OOCYXKIEHUA C IIOIB30BATEIIEM TEX
(yHKIMI, KOTOpBIE OH XO0Ten Obl peamsoBare. Ha s3eike UML BapmanT ucnmombp3oBaHus

M300pax)aroT CIEAYIONMM 00pa3om:

< BapuanuT I’ICI‘IDJ"II::BDBEHHH>

Pucynok 3.2 - BapuanT ucnoias30BaHus

JleiicTByromiee muio (actor) — 3T0 poib, KOTOPYIO MOJMB30BATENE UTPAET MO OTHOMIEHHUIO
K cucreme. JlencTByronme muna MpeacTaBiasaioT COOOM pOnr, & HE KOHKPETHBIX OOEN WIH
HauMeHOBaHusA pabor. Hecmorpsa Ha TO, uTO HA AuarpamMMax BAapPHAHTOB MCIIOJIE30BAHUA
OHM M300pa)arTCi B BUIAE CTUIM30BAHHBIX YEIOBEUECKUX (DUTYPOK, AEHCTBYIOMIEE IHIIO0
MOYKET Takke€ OBITh BHEMIHEW CHCTEMOH, KOTOPOM HeoOXoamma HEKOTopas HH(pOpManUA OT
manuol cucremel. [lokaspiBare HA nuarpamMme AEUCTBYIOMIMX JIWI[ CIEAYET TOJBKO B TOM
Cllydae, KOraa MM OEUCTBUTEIBRHO HEOOXOAMMEBEI HEKOTOPHIE BAPWUAHTEHI UCHOIL30BaHuA. Ha
a3pike UML pencTByronmine mina opeacTaBiIsasioT B BUAE (puryp:

Pucynok 3.3 - JleucrByromniee nuiio (akrep)

JleicTByomMe nuia AEnATcAd HAa TPU OCHOBHBIX THIIA:

- MOJIL30BATEIIH,

- CUCTEMEL;

- IPYTHE CUCTEMBL, B3AMMOIENCTBYIONMINE C JAHHOM,

- BpEMHL.

Bpems CTaHOBUTCS OEUCTBYIOIIMM JIWIOM, €CIM OT HEr0 3aBUCUT 3AIyCK KaKuX-JmOo
COOBITHH B CHCTEME.

CefizH MexQY BAPHAHTAMH HCHOJIbL30BAHHS M JIeHCTBYHOIIHMHA JIHIIAMH

B smeike UML wa gumarpammax BapuanTOB HUCIOJIB30BAHUA ITOIAEPKUBAETCS
HECKOJIbKO THUIOB CBSA3€M MEKAY HAEMEHTAMU OUArpaMMBL. JTO CBA3M KOMMYHHUKAIUH
(communication), BrxaroueHus (include), pacumpenns (extend) u 0000menus (generalization).

CBa3p KOMMyHHKAIIMM — 9TO CBA3b MEKAY BApPUAHTOM  MCHOJIB30BAHUA U
aerictByrommM oM. Ha sseike UML cBsS3M KOMMYHUKAIIMM MOKA3BIBAIOT C MOMOTIBIO

OTHOHAIIPaBISHTH O a CCOTTH Al CIUIOIIIHOH JIMHHH).
ﬂ gltHTPDHHDI—E‘@?@uHM{;bH} U, ( )

WDKUKAT 2C0000043E9ABEB952205E7BAS00060000043E

o~ - "
LeD3yxXoBd iITbHAHA AJIeKCaHOpoBHA
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O aprnTe KpegHT

] ANA knuenTa baHka

Kowmeut baxka

Pucynok 3.4 - [Ipumep cBI3u KOMMyHUKAIAN

CB3b BKIIOYEHUS MPUMEHAETCA B TEX CUTyalUAX, KOTJA HMEETCA KaKOHU-IIMOO
(pparMEHT MMOBEAEHUSA CHUCTEMBI, KOTOPBIM ITOBTOpsAETCA OOnee 4eM B OJZHOM BAPUAHTE
UCrmoabp30BaHuA. (C MOMONIBIO TakWX CBfA3€H OOBIYHO MOJEIUPYIOT  MHOTOKPATHO

UCIIOJIB3YEMYIO (DYHKIIMOHAIBHOCTE.
CBA3p pacmpeHus MOPUMEHSAETCA MPU  OMMCAHWUM W3MEHEHMH B HOPMAaIbHOM

MOBEIEHUH CHCTEMBI. OHA ITO3BOJIAET BAPUAHTY HCIIONB30BAHUA TOJBKO HPH HEOOXOOUMOCTH
MCIIOJIB30BATE (PYHKIIMOHAJIBEHBIE BO3MOKHOCTH JPYrOro.

<<gxtend>s LINCNHWTE
- yEHﬂpEHHﬂE
-
CHATHE AeHer
Va— CHATE ABHBTK
COCYeTa
S
-
.

“anciuce>> '%;:TE:TH thuyupoBaTL
(\\‘ KNMEHTa

Pucynoxk 3.5 - [Ipumep CBA3M BKIIOUEHUA U PACILIMPEHUA

C noMomipro CBA3M OOOOMIEHMA MOKA3BIBAKOT, UTO Y HECKOJBKHUX AEHCTBYIONIMX JINIL
UMEIOTCS 00nINe 4epPTHI.
Cnyxawmia %

Cnya v ;% C iy a L i B pemMeHH I %
C NOYacoBOH Ha oKnage CNyMawwn
oNNaTon

Pucynok 3.6 - [Ipumep cBazu 0000mienns

JAuarpamMmsl B3auMoeiicTBHUd (interaction diagrams)

JlmarpamMer  B3aumogmeicTBusa  (interaction  diagrams)  OMMCEIBAIOT — TIOBEAEHUE
B3aUMOJCUCTBYIONMX rpynn o00vekToB. Kak mnpaBumo, auarpaMma  B3auMOJCHUCTBUA
OXBATEIBACT IMOBCIOCHHC 00OLEKTOB B pHMI{HX TOIIEKO OIHOTO BﬂpHHHTH WCIIOIB30BaHuA. Ha
TAKOW JOuarpamMme OToOpaxkaerca paxg OOBEKTOB MW TE€ COOOMIEHWA, KOTOPBRIMH OHHU
OOMEHMBAIOTCA MEKITY COOOM.

Coobmienne (message) — 5TO CpPEACTBO, € IMOMONIBI0 KOTOPOTO OOBEKT-OTIIPABUTEI
3aMpammBacT y 00OBEKTA ITOIy9IaTEeId BEITOJHEHUE OJHOM U3 €T0 ONEPALHIL.

Hudopmanmonnoe (informative) coobmieHue — 310 cooOmieHue, cHaOx)armee 00BEKT-
MOJIY4aTeIb HEKOTOPOU HH(popManen s 0OHOBIEHUS €T0 COCTOSHUA.

CooOmenune-3anpoc  (interrogative) — 53T0  COOOMIEHME, 3aNPAlIUBAIONIEE BBIAAYY

OKYMEHT NOANUCAH
HEKOTOPE ﬂﬁ%ﬂpmémﬁ 00BEKTE-MIOTy JATENE.
Ceptucpukar: ?Gﬂﬁ%ﬁﬁﬁ@?%ﬁ@@?ﬁﬁmﬁﬁf@@mﬁiﬂé) cooOmieHue — 9TO COOOmIEHWE, 3anpammnBAIONIEE Y
o

Bnaneneu; llleBayxoea TatenHa AnexkcaHgpoBHa
00

EKTA-ITOJIyUATENS BBITOTHEHNE HEKOTOPBIX JEHUCTBUM.
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CymiectByer nBa BHUOA AWArpaMM B3auMMOJIEHCTBHSA: TUATPAMMEI IOCIEIOBATEIEHOCTH
(sequence diagrams) u koomeparuBHbie auarpaMmmer (collaboration diagrams).

JlnarpamMma rmocJ/ieJ0BaTeJIbHOCTH (Sequence diagrams)
Jlmarpamma 1moCaea0oBaTEIBHOCTH OTPAKAET TMOTOK COOBITHI, MPOUCXOIANIAX B PAMKAX
BAPUAHTA UCTIOIL30BAHUS.
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Pucynok 3.7 - [Ipumep quarpamMMsl moCI€I0BATENBHOCTH

Bece pencrByromme mmia MOKAa3aHbkl B BEPXHEH dYactTu auarpammel. CTpenku
COOTBETCTBYIOT COOOMIEHUAM, MEPETABAEMBIM MEKIY MECUCTBYIOMNMM JHIIOM M 00BEKTOM WA
MEK Iy 0OBEKTAMH IJIS BBITOTHEHUS TPEOYEeMBIX (PYHKITHI.

Ha ararpamMme 10 CJIENOBATEIIEHOCTH 00BEKT m3o0paxkaercs B BHUIIE
MPAMOYTOJIBHHKA, OT KOTOPOTO BHH3 MPOBEIEHA HYHKTHPHAA BEPTUKAIbHAS JUHMUA. T4
muHUA HaseiBaercs jmHWer Jkm3HM (lifeline) odvexra. Ona mpencrasmser co0oil (parmMeHT
JKI3HEHHOTO TMKIA OOBEKTa B MPOIIECCE B3AMMOAEHCTBHUS.

Kaxmoe coobmienne mpencraBiaseTrcs B BUIE CTPEIKH MEKAY JIMHHAMHU JKU3HU TBYX
00BpekToB. CoOOmIEHUS MOMBAAIOTCA B TOM MOPAIKE, KAK OHU IOKA3aHBEl HA CTPAHUIIE
ceepxy BHU3. Kaxkmoe coOOmIeHME NOMEYAETCS KAK MHUHMUMYM HMeHeM coobOmienus. [Tpu
KETTAHNH MOFKHQ (ZONABHTE TAKKe apryMEHTHl M HEKOTOPYIO YIPABIMIONIYI0 WH(OPMALIHIO.
MDH{HD SfiERtE NealieHererupopanue  (self-delegation) — coobmenne, koropoe OOBEKT

U 1 (3¢ %Dgrméﬁgﬂiﬂ%ﬁﬁf? AEHE;]EGGST%IM CTpenKa COOOMIEHMS YKA3BIBAET HA Ty K€ CAMYIO JIHHHIO

Bnaﬂeneu 3yxXoead HﬂﬁDE

NedcTBnTEneH: ¢ 19%1_3%931\&%%50011&1)31[“11 (collaboration diagram)



JluarpaMmel koonepanuu O0TOOpaXKaroT IMOTOK COOBITUM 4Yepe3 KOHKPETHBIM CLICHAPWUH
BAPMAHTA MCHOJIB30BAHUA, YHOPAJOYEHBI MO BPEMEHHM, 4 KOOMEPATUBHBIE JUATPAMMEL
OOJIbIIE BHUMAHUS 3A0CTPSAIOT HA CBA3AX MEKAY OOBEKTAMU.

Ha nmarpamme koomepanmu mpencraBiieHa BCA Ta MH(OpManmsa, KOTOpas €CTh M Ha
auarpaMMe IOCIENOBATENBHOCTH, HO KOONEpPATHUBHAA OUArpaMma ITO-OPYyroMy OIMMCEIBAET
noTOK COOwITHMI. I3 Hee nerue moHATH CBA3M MEXKIY OOBEKTAMM, OJTHAKO, TPYIHEE YACHUTEH
MOCIEIOBATEILHOCTE COOBITHH.

Ha xooneparuBHON auarpaMme Tak K€, KAk M HAa JUarpaMme MOCIeNOBATEIBHOCTH,
CTpenkn 0003HA4arT COoOOmEeHnsA, OOMEH KOTOPBIMHM OCYIIECTBIIETCA B PaMKax HAHHOTO
BAPHAHTA HCITOJIL30BaHUA. VX BpeMeHHaA MOCIEN0BATENEHOCTE YKA3EIBACTCA ITYTEM HyMEPALUH
COOOIIeHWI.
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Pucynok 3.8 - [Ipumep quarpamMmer Koonepauu

JAunarpamMmsl Ki1accoB. Oouiue cBe/ie HUs

Jluarpamma KIacCoB ONPENENAET THUIBI KIACCOB CHUCTEMBI M Pa3IUuHOTO ponaa
CTATUYECKUE CBA3M, KOTOPHIE CYMIECTBYIOT Mexkay HuMH. Ha mguarpammax KmaaccoB
n300pakaroTCsa Takke arpuOyTEI KIIACCOB, ONEPAIIMM KJIACCOB M OTPAHUYEHMA, KOTOPHIE
HAKJIAbIBAOTCA HA CBA3M MEKIY KIACCAMH.

Juarpamma kmaccoB UML - 510 rpad, y3mamm KOTOPOTO SABJISAIOTCA DIEMEHTEI
CTATUYECKON CTPYKTYPHI MPOEKTA (KIacChl, MHTEP(EHCHI), & AyraMHd - OTHOWIEHUA MEKIY
y3JIaMU (aCCOIMAIINH, HACIIETOBAHUE, 3aBUCUMOCTH).

Ha mumarpamme knaccoB n300paxkaroTCs CIEIYIONIAE SIEMEHTHI:

- [Taker (package) - Habop s51eMEHTOB MOJENN, TOTUIECKH CBA3AHHBIX MEKIY COOOM;

- Kimacc (class) - omicanne oOnmx CBOMCTB IPYHIBI CXOIHEIX 0OBEKTOB;

- Uurepdeiic (interface) - adCTpakTHBIT Kiacc, 3amaroninii HA0Op omeparii, KOTOPBIE
OOBEKT MPOU3BOJIBEHOTO KJIACCA, CBA3AHHOTO C JAHHBIM UHTEP(ENCOM, MPENOCTABIAET IPYTUM
oOBEKTaM.

Kiace
Kimace - 510 rpymma cymiHocTen (0OBEKTOB), 00mamammmx CXOZHBIMU CBOMCTBAMH, 4

UMEHHO, TAHHBIMHU U TTOBEIeHHEeM. OTAeIsHBIN TPEICTABUTEIs HEKOTOPOTO KJIACCA HA3BIBACTCS
00BEKTOM KJI4aCCa WM OPOCTO 0OBEKTOM.
[Ton moBemenmem o0OBekta B UML nmonmmarorca moObie mpaBmiia B3auMOIEHCTBUSA
Dﬁ’BEI{TH C BHEIIHUM MUPOM M C TAHHBIMHU CAMOT0 OOBEKTA.
NMOEANCRAACC N300pakaceTCa B BUAE NPAMOYTOJIBEHUKA CO CIUIOIIHOW IPAHMUIIEH,

Eepmdmp ﬂ;g{)fggggﬁ-r Ag@ ﬁgéﬁfﬁ&ﬁﬁm JIUHUAMA Ha 3 CeKIMH:

Bnageney:  WeGsyBBRPNisAS CRKHUAMH{LEKIMI UMEHHN) CONEPKUT UM KIacca U Apyrue oO0mme CBOMCTBA (B
JaCTHOCTH, CTEPEOTHI).

NelcTEUTENEH: C 1970&@%@.{2%[&{“ CDEEPRWCH CITHCOK anI”Iﬁ}rTDB



- B HmwxHEN - CIHCOK oOmepanuil KiIacca, OTPAKAIONINX €ro MHOBENECHUE (ICHUCTBUI,
BBITIOTHAEMEIEC KITACCOM).

JIro0as u3 cexnui aTpuOyTOB U ONEPALIMM MOMKET HE U300paxkarscs (a Takke 00e cpasy).
Jlng OTCYTCTBYIONIEHM CEKIMM HE HYKHO PHCOBATh PAa3NEIUTEIbHYIO JIMHUI0 W Kak-T10o
YVKa3bIBATh HA HATUYHE WM OTCYTCTBUE 3JIEMEHTOB B HEH.

Ha ycmoTpeHne KOHKPETHOM peami3anuy MOTYT OBITh BBEAEHBI JOMOJTHUTEIIBHBIE
CEKIMH, HampuMep, uckmouenus (Exceptions).

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

Pucynox 3.9 - IIpumep nuarpaMmer K1accoB

CrepeoTHIbI KIACCOB

CrepeoTurisl KJIacCOB — ASTO MEXAHW3M, [MO3BOAIONIMN PAa3deniaTh KJIACCHI HA
KaTer OpHuHu.

B sa3eike UML onpeneneHsr Tpyu OCHOBHBIX CTEPEOTHUITA KIACCOB:

- Boundary (rpanumna);

- Entity (cyniHOCTB);

- Control (ympasiienue).

['pannanbIe KTACCHI

['panmuneivin kimaccamm (boundary classes) HaspiBaroTCs Takue KIACCHL, KOTOPBIE
pPACHONIOKEHBl HA TPAHUIIE CHUCTEMBI M BCEM OKPYKAIOMIEH CpPENbl. ITO SKPAHHEIE (DOPMEL,
OTUETBI, UHTEPPENCH C anmaparypod (TakOM KAaK OPUHTEPHI WIN CKAHEPHI) M UHTEP(ENCH C
APYTUMH CUCTEMAMHU.

UroOp HaAWTH TpPaHUYHBEIE KJIACCHI, HAMO HWCCIENOBATH IHATPAMMBI BAPHUAHTOB
UCHOJB30BaHMA. Kaxaomy B3aUMOJEHUCTBUIO MEKIOY IEHUCTBYIOMIMM JIAIIOM M BAPHAHTOM
MCHOMB30BAHUA JOIKEH COOTBETCTBOBATH, [0 KPaMHEN MEpE, OOUH I'PAaHUYHEBIN Kiacc. Mimenno
TAKOU KJIACC MO3BOJIAET IEUCTBYIOMIEMY JIUIY B3aUMOIENUCTBOBATE C CUCTEMOM.

KiaccbI-CYIHOCTH

Knaccer-cyninoctu (entity classes) comepxkar xpanumyro wuH(popmarmo. OHU HMEIOT
HAuOONBIIEE 3HAYCHUE UL MONB30BATENIA, M MHOTOMY B MX HA3BAHMAX 9ACTO HCIOIB3YIOT
TEPMUHEI U3 OpeaMeTHOU o0nmacTu. OOBIUHO I KAaKAOTO KJIACCA-CYIIHOCTH CO3OAI0T TAOIUIlY
B 0aze maHHBIX.

P acehbl
NEKTPOHHOW NOANMCHIO . .
Ceprudmcar:  2C00dSPABAMHIOBIAE: /cKFAGERIofgontrol  classes) oTBewaroT 3a KOOpOMHALMIO JEHCTBMH

BnanenggpyTHa0yxokIfaceoByecBOBIHO Y KakIOro BapuaHTa MCIOJB30BAHUA HWMEETCA ONUH
VOPABJIAIONINN KIACC, KOHTPOJMPYIOMIUN MOCIEOOBATEARHOCTE COOBITMM HTOT0 BapwaHTa
NeitcTenHGIIOITB 30 BRHHSIL. 0YATPABILAIONINN  KJIACC OTBEYAET 3a KOOPAMHAINIO, HO CaM HE HECeT B cebe



HUKAKOH (DYHKIIMOHANBHOCTH, TAK KAaK OCTAJBHBIE KIJIACCHI HE MNOCBUIAIOT €My OOJIBIIOro
KOMHUYecTBa cooldmieHuii. Bwmecto »Toro OH caM TOCBIIAET MHOKECTBO COOOMIEHHH.
YIpapasonmil KJIACC MPOCTO AEIETUPYET OTBETCTBEHHOCTh APYTHM KJIACCAM, MO STOM OPUYHHE
€r0 4aCTO HA3BIBAIOT KIACCOM-MEHEIKEPOM.

B cucreme moryr ObITE M OpPyrH€ YIPABISAIOMIME KIACCH, 00MME I HECKOJbKHUX
BAPUMAHTOB WCHONB30BaHuA. Hampumep, moxker OrviTe kiacce SecurityManager (menemxep
0e30macHOCTH), OTBEYAIOMIMIT 34 KOHTPOJIEL COOBITHI, CBA3AHHBIX C Oe3zomacHocThio. Kimacc
TransactionManager (meHemxkep TpaH3aKIM) 3aHUMAETCA KOOPAWUHAIIUEH  COOOmIeHNI,
OTHOCANIMXCS K TpaH3akuuaM C 0a3on manHeiXx. Moryr OwITB M Ipyrue MEHEIKEPBL 1A
pabOTEl € OPYrUMU 3AEMEHTAMH (PYHKIHMOHUPOBAHUS CHCTEMBI, TAKUMU KA4K Pa3IeICHUE
pecypcoB, pacmpeaeneHHas o0Opaborka maHHBIX WM 00padoTkKa OmmMoOOK.

[TomMMO yIOMSHYTBEIX BBINIE CTEPEOTUHOB MOKHO CO3JaBATH WM CBOM COOCTBEHHEIE.

ATpHOYTBI

ATpubyr — 310 51eMEHT WH(OPMAIMH, CBA3AHHBIA C KIACCOM. ATpUOYTHEI XpaHAT
WHKAIICYJTUPOBAHHEIE JAHHBIE KIACCA.

Tax kak arpuOyTel cOmeparcia BHYTPH KJIACCA, OHM CKPBITEI OT APYTHUX KJIAaccoB. B
CBA3U C STHUM MOJKET MOHATOOWUTHCS yKa3aTh, KAKNE KJIACCHEI MMEIOT MPABO UNTATh U U3MEHATH
arprOyTEI. OTO CBOMCTBO HA3BIBAETCS BUAUMOCTRIO arpulyTa (attribute visibility).

Y arpulyra MO¥KHO ONPENEIUTh YETHIPE BO3MOIKHBIX 3HAUEHUS HATOrO IMapamMerpa:

- Public (oOmmrit, OTKpEITEIH). 3TO 3HAUEHWE BUAWUMOCTH ITPEATIOJIAraeT, YTO aTpulyT
OyZeTr BUAEH BCEMM OCTATBHEIMU Kiaaccamu. JIr0o00M KIacC MOKET MPOCMOTPETE WIHM U3MEHUTE
s3nauenue arpudyta. B cootBerctBum ¢ nHortammen UML obmiemy arpulyry mpenmectByer
3HAK « T ».

- Private (3akpeITeiii, cekpeTHbIM). (COOTBETCTBYIOMIMU arpuOyT HE BUAEH HUKAKUM
OPYTUM KJIACCOM. 3aKpheITEIM aTpuOyT 0003HAYAETCS 3HAKOM « — » B COOTBETCTBHU C
gorammen UML.

- Protected (zammumiennsrit). Takoit aTpuOyT MOCTYNMEH TOJBKO CAMOMY KJIACCY M €r0
noroMkaM. Hotarmma UML pna 3ammmiennoro arpudyra — 5T0 3HAK « # ».

- Package or Implementation (makernsni). [Ipeamonaraer, uro qaHHbNi aTpUOYT SBISETCS
00mmMM, HO TOJBKO B IPENENAxX €ro MakeTd. JTOT THII BUIUMOCTH HE 0003HAYAETCA HHUKAKUM
CHEIMATEHBEIM 3HATKOM.

B obmem cnywae, arpuOyTel  pEKOMEHAYETCA  AE€Narb  3aKPBITEIMM  WJIH
3ANIUIIEHHBIMHA. JTO MMO3BOJET MyUIl€ KOHTPOIUPOBATE CaM aTPpUOYT U KOJI.

C moOMONIBI0 3aKPHITOCTH WJIM 3aNIMIIEHHOCTH yJAaeTca H30ekars CUTyaluH, KOoraa
3HAYCHUE arpudyra W3MEHAETCA BCEMM KJIACCAMM CHUCTEMEBL. Bmecto 5TOoro moruka
M3MEHEHMA aTpuOyra Oyaer 3akmodeHa B TOM K€ KJIacce, 94To U CaM HTOT arpuodyT.
3a1aBaeMbIe MapamMerpsl BUAUMOCTH ITOBJIUSAIOT HA TEHEPUPYEMBIHN KOT.

Onepanuun
Onepanun peanu3yroT CBA3aHHOE C KiIaccoM moBeaeHue. Onepanusa BKIIOYAET TPH
JacTH — MM, NapaMeTpel U TUO BO3BPANIAEMOrO 3HAUCHUA.
[Tapamerper — 5TO AapryMeHTBl, NOJyYaE€MBIE ONEpalMend «Ha BXOAE». lum
BO3BPANIAEMOr0 3HAYEHUA OTHOCHUTCA K PE3YILTATY ACUCTBUS ONEPALH.
Ha pmarpamme KnacCoB MOMKHO MOKAa3bIBATh KAK HMMEHA OINEpaluid, TaKk U UMEHA
Ormepandii BMECTE€ C HMX HOApPaMETPAMHA W THIIOM BO3BPAMIAEMOr0 3HA4YeHHA. YTOOBI
VMEHBIIUTE 3arpy’KEHHOCTh OUATPAMMEL, IIOJIE3HO OBIBAET HA HEKOTOPHIX M3 HUX MOKA3BIBATEH
TOJIBKO MMEHA OMEPAaIMid, 4 HA APYTUX MX MOJHYI0 CHUTHATYPY.
B sa3eike UML onepanim nMeroT Creayronryo HOTAIHIO
Wiy SO NEPAMT . (APTYMEHT:  THN aHHBIX apryMeHTa, apryMEHT2:THN JaHHBIX
Cepruc @PTY MEHDAAE94 F3 AL BOABPANTASMOTO 3HAUYCHU
snapeneu.  Le@HENVET PACEIMFPETE deThIpe pa3IMIHBIX THIA OTICPAIHMN:

- Onepamuu peam3aum;
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- Onepanuu ynpaBieHus;
- Onepamuu gocTtyna;
- BcmomorarensHBIE ONEpanyi.

Onepannu peainzanumu

Onepanym  peammsarpu (implementor operations) peanmw3yroT HEKOTOphIe Ou3HEC-
¢yukmpm. Takme onepanmyd MOKHO HAWTH, UCCIEOysS OUATPAMMBL  B3aUMOJICHUCTBUIL.
Jluarpammer  sroro Tuma  (poxycupyroTca Ha Ou3HEC-PyHKIMAX, M Kaxaoe cooOmeHue
OUATPAMMEI, CKOpPEE BCEro, MOKHO COOTHECTHU C OMEPAMEN PEATH3AIIHH.

Kaxnas onmepanusa peaym3anuu  JOMXKHA  OBITH  JIETKO  OPOCIEKUBAEMA 10
COOTBETCTBYIONIETO TpeOOBaHMA. JTO MNOCTHUTAETCS HA PA3IMUHBIX OSTANax MOIEIUPOBAHUAL.
Onepanys BBIBOOUTCS W3 COOOMIEHWS HA AUArPAMME B3aUMOIECHCTBUA, COOOMICHUS UCXOAAT
M3 MOAPOOHOTO OMMCAHUS TIOTOKA COOBITHIL, KOTOPBIM CO3JAETCA HA OCHOBE BapHaHTA
WCMOJIB30BAHUSA, 4 MOCIEOHUM — HA OCHOBE TpeOoBaHWU. BO3MOKHOCTE MPOCIEAUTH BCIO 3TY
IIEMOYKY ITO3BOJISIET TAPAHTUPOBATH, 4YTO KaKaoe TpedoBanue Oyaer peanm3oBaHO B KOIE,
a Kaxaeld (pparMeHT KOAa pEeanu3yeT Kakoe-TO TpeOOBaHME.

Onepannu ynpap/jieHHs

Onepanuu ~ yopaBiaeHua  (manager  operations) — yOopaBIsAlOT — CO3OaHUEM U
VHUUTOKEHUEM OOBEKTOB. B 3Ty Kareroputo mnomagaroT KOHCTPYKTOPEI M OECTPYKTOPEI
KJTACCOB.

Onepanun gocryna

ATpuOyTEl O0OBIYHO OBIBAIOT 3AKPBITEIMU WM 3ANIANICHHEIMU. €M HE MEHEe, Ipyrue
KJTACCBl MHOTA JOJIKHEI NPOCMATPUBATE WM M3MEHATH WX 3HA4YEHWA. /1A 5TOr0 CymieCTBYIOT
omepanmu gocrtyma (access operations). Takoll noaxon HJAaer BO3MOKHOCTE 0O€30macHO
WHKAICYyTUPOBATh ATPUOYTEI BHYTPU KJIAccd, 3alIMTUB WX OT APYTUX KJIACCOB, HO BCE ke
MO3BOJIAET OCYNIECTBUTH K HHUM KOHTpoyMpyembeiM nocrtyi. Cosmanme omepammi Get m Set
(MOJTIy4EeHNS U U3MEHEHUSA 3HAUCHUA ) I KaKA0T0 aTpulyTa Kaacca ABIIETCS CTAHIAPTOM.

Bcenomorare/ibHble onepanun

Bcemomorarensaeivu  (helper operations) Ha3pIBaoTCA TakWE OMEpandMd  Kjacca,
KOTOPBIE HEOOXOAMMEI €My IJIA BBIIMOJTHEHHUSA €r0 OTBETCTBEHHOCTEH, HO O KOTOPBIX OPYTHE
KITACCHl HE JOJIKHBI HUUETO 3HATh. JTO 3aKPBITHIE U 3ANIMNIEHHEIE OMEPAIMH KJTACCa.

Uto0B1 naeHTU(PUIIMPOBATE OMEPALINH, BEIIIOJHATE CICAYIONINE JEHUCTBUS:

M3yuure guarpaMmel DOCIEOOBATEIRHOCTH M KOOMEPATHBHBEIC AMArpaMMbl. boismias
JacTh COOOMIEHMM HA HTUX OUarpaMmax fABJSIETCA ONMEpAlMAMH peamn3anuu. PedaexkcuBHbIE
cooOmIeHnsA OyAyT BCIOMOTATENBEHBIMH OTIEPALIHAMHU.

PaccmoTpure  ympaBimronme  omepanuu. Moxker — morpeOoBateCa  J0OABUTEH
KOHCTPYKTOPEBL U AE€CTPYKTOPEL.

Paccmorpure omepanmu  gocryma. Jlna kaxmgoro arpulOyra  kiacca, ¢ KOTOPEIM
OOmKHBL OyayT paborare Opyrue KJIAcChl, HAAO co3aark omepanuu Getu Set.

Cesa3u

CBa3p mOpencrapaseT COOOM CEMAHTHMUECKYI0 B3aUMOCBA3bL MEKAYy Krnaccamu. Ona
OAET KJIACCY BO3MOKHOCTH Y3HABATH 00 arpuOyrax, omepauusax M CBA3AX IOPYyroro Kiacca.
WMupivm cnoBamu, 9TOORI OAWMH KJIACC MOT MOOCHATHE COOOMIEHHWE OPYyroMy HA OuarpaMmme
MOCIENOBATEILHOCTA WM KOOMEPATUBHOW IOUArpaMMe, MEXKIYy HUMH TOKHA CYNIECTBOBATEH
CBA3b.

CymecTBylOT 4YETBIPE THIA CBA3€H, KOTOPBIE MOTYT OBITH YCTAHOBIEHBI MEKIY
KJIACCaMH: aCCOTMALIMH, 3aBHCHMOCTH, arperauui 1 000 0meHus.

AOKYMEHRT [NOLNMCA
3NEKTPOHHON MOANUCHIO

Cepruduxar:  2c00000 SHIREREEM ) 5E 78A500060000043E
Bnagenew:  LeGACEOTIHAIAS(AS§001atIoN) — STO CEMAaHTHYECKas CBA3b MEkAy Kiaccamu. VX pucyror Ha

auarpamMme KiaaccoB B BUE O0OBIKHOBEHHOW JTMHUU.
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NOKYMEHT NOAnNVCAH Whole Part
SNEKTPOHHOW NOANUEEIO -
Ceptudmkar: 2C0000043E9ABBBI52205E7BA500060000043E

Bnageney, LleD3ayxoBa |aTeAHa AnekcaHapOBRd

Neinct

BATE

NewClass NewClass2

Pucynoxk 3.10 - Cs3p accormanus

Accommany  MOryr  OBITH  JBYHAIIPABIECHHBIMHA, K4k B  [OPUMEpE, WM
onHoHanpaBneHHbIMU. Ha a3pike UML nByHamparieHHsie acconuanuy pucyroT B BUOE MTPOCTOU
muHUN 0€3 CTPENIOK WM CO CTPeIKaMu ¢ 00enx ee cTopoH. Ha omHoHanmpaBsieHHON acconuanun
n300paxarT TOJBKO ONHY CTPEJKY, [TOKA3BIBAIONIYIO €€ HAIIPABJICHUE.

Hampasienue accoLMaIm MO KHO ONPEIEINTE, n3ydas TUATPAMMEI
MOCJIENOBATEILHOCTY W KOOIEPATUBHBEIE auarpamMmel. Ecmm Bce cooOmieHms HA HHX
OTIPABJIAIOTCA TOJBKO OJHUM KJIACCOM W NPUHMMAIOTCA TONBKO IPYIHMM KIAaCCOM, HO HE
HA00OpOT, MEKAY OTHUMHM KIACCAMM HMMEET MECTO OJHOHAIMPABIEHHAA CBA3h. Ecmmu xoTsa Obl
OOHO cooOmieHMe OTmpaBiIsAeTCA B O00paTHyr CTOPOHY, AacCouManusa [A0JDKHA OBITh
IBYHAIIPABICHHOM.

Accommammu  moryt  Omite peduiekcuBHbeIMH.  PedimekcuBHas — acconumanus
MPennoaaraeT, 4ro OAWH SK3EMIULIP KJacca B3auMOAEHCTBYET C IPYTUMH SK3EeMIUIApAMH
3TOTO K€ KiIacca.

3aBHCHMOCTH

Ceasm 3aBucumoctH (dependency) Takke OTPax)arOT CBA3b MEKIY KIACCAMH, HO OHH
BCErAd OIHOHANPABICHBI M IMOKA3BIBAIOT, 4YTO OOWH KJIACC 3aBUCUT OT ONOPENEIEeHUH,
caenaHHelx B apyrom. Hampumep, kmacc A ucmons3dyer meronsl kiacca B. Torma opu
W3MEHEHNH Kiacca B HeoOX0auMO mpoOu3BECTH COOTBETCTBYIOIINE U3MEHEHNA B Kitacce A.

3aBUCUMOCTE HW300pakaeTca NYHKTUPHOW JMHUEH, NOPOBEOEHHOM MEXKIY IBYyM:A
SMEMEHTAMUA OUATPAMMBL, M CHUTAETCA, YTO SJIEMEHT, MPUBA3AHHBIA K KOHILy CTPEJIKU, 3ABUCHUT
OT 3JIEMEHTA, MPUBA3AHHOTO K HAYATy 3TOU CTPEJIKH.

NewClass NewClassZ

Pucynok 3.11 - Cs3p 3aBUCHUMOCTE

[Tpu renepanym koma s STUX KIACCOB K HUM HE OyayT 100aBIATECA HOBBIE ATPUOYTHL
Opnako, OynoyT co3manel  crnenqu(puueckue Oias  SA3bIKa ONEPaTOphl, HEOOXOAUMBIE I
MOIEPKKH CB3H.

Arperanumn

Arperanuu (aggregations) IpPenCTaBIAOT CO00M Oonee TeCHy (POpMY aCCOLMALIMH.
Arperanms — 5TO CBA3b MEXKAY IEABIM M €ro dJacTteio. Hampumep, y Bac mMoxkeTr OBITH Kiacc
ABTOMOOWIL, a Takke kmaccel JlBurarems, [lokpelmukum w  KiIaccel O JOPYrUX  9acTed
agromo0Owisa. B pesymprare 00BeKT kmacca ABTOMOOWIE OyIeT COCTOATH M3 00BEKTa Kiaacca
JlBurarens, gersipex 00bekTOB [lokpeimek u T. O, Arperanmu BH3YaIW3UPYIOT B BHUIE
TMHAA C POMOMKOM y KJIacCa, SIBISIONIETOCS 11EIBIM:

Pucynok 3.12 - CBsa3p arperamms
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B momomnenue k mpocrou arperanmyu UML BBogur Oonee CHIBHYIO pa3sHOBHIHOCTE
arperanyyi, Ha3pBaeMylo Kommo3unued. COormacHO KOMIIO3UIMH, OOBEKT-4acTh MOKET
MPUHAJIEKATh TOJBKO E€IMHCTBEHHOMY ILIEJIOMY, WU, KPOME TOT0, KAaK IPABUJIO, JKU3HEHHBIN
IUKI YaCTeHd COBMANAET C IMKJIOM IEJIOr0: OHMU JKUBYT M YMHUPAOT BMecTe ¢ HUM. JIroboe
yIAIEHUE TEA0TO PACTPOCTPAHIAETCA HA €r0 YaCTH.

Takoe xkackamHOoe yaaneHUE HEPEAKO PACCMATPUBACTCA KAK YACTh OMPEIETICHUA
arperari, OJJHAKO OHO BCErJa MOAPAa3yMEBAETCA B TOM CIyYae, KOT1a MHOKECTBEHHOCTh POJIH
cocrapmaer 1..1; manpumep, ecrmt HeoOxoammo ymanurs KimeHra, TO 3TO yIaneHue IO0JIKHO
pPacrpoCTPAHUTECA U HA 3aKa3sl (M, B CBOIO ouepenb, Ha CTPOKM 3akasa).

O000mennsa (Haciiemopanue)

O0o0menue (HACIeTOBAHUE) - 3TO OTHOMIEHHUE TUITA 00MIEE-JACTHOE MEKIY DIEMEHTAMU
momem. C momomnipfo 0000mIeHwi (generalization) MOKA3bIBAIOT CBSA3W HACICTOBAHMS MEKIY
OBYMS KJIACCaAMH.

butrmoTe s Nns30saTEN:
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Pucynoxk 3.13 - [Ipumep cBa3u HacmenoBanue

boapmmHCTBO 00BEKTHO-OPUEHTHPOBAHHEBIX A3BIKOB HEITOCPEICTBEHHO
MOIAEPKUBAIOT KOHIENIMIO HacaenoBaHus. OHa MO3BOJAET OJHOMY KJIACCY HACIEIOBATH
BCE aTpuOyTHI, ONMEpAlMi M CBA3M APYroro. HacimemoBaHue mMakeToB 03HAYAET, UTO B ITAKETE-
HACJIEMHUKE BCE CYNIHOCTH MAKeTa-Mpeaka OyayT BUAHBI ITOJ CBOMMH COOCTBEHHBIMH MMEHAMU
(T.e. mpocTpancTBa UMeH 00BeauHAIOTCA). HacmemoBanwe moOKa3pIBAETCA CIUIOIIHOM JIMHUEH,
UOYOIEN OT KJIAcCa-mOTOMKA K Kiaccy-npenky (B repmunonoruu OOII - ot moTomka k mpenky,
OT ChIHA K OTHY, WIM OT HmOoJKiacca K cymnepkiaccy). Co cTopoHel Oomee 0o0mero smemeHra
pUCYyETCA OOJIBIION IMOIBIN TPEYTOJIBHHUK.

[Tomumo wHacmemyembIxX, KaxOBIM TOIKIACC WMEET CBOM COOCTBEHHBIE YHUKAIHHBIE
aTpuOyTEHL, OMEPALMH U CBA3U.

MHOXKeCTBeHHOCTD

MuoxectBenHOCTE (multiplicity) moka3eBaer, CKOMBKO HSK3EMIUIIPOB OJHOTO Kiacca
B3aUMOJEHCTBYIOT C TIIOMONIBIO ATOH CBA3M C OJHUM 5SK3EMIULIPOM IPyroro Kiaacca B

TAHHBIH mmﬁg%ﬂﬁﬁ%ﬁ
NEKTPOHHOM NOANMCHIO
Ceprudkar:  2COATERHMER s, M PASPAVOEKE CHUCTEMBL PETUCTPALIMN KYPCOB B YHUBEPCUTETE MOMKHO

Branengymp ei@nmes Taoracesr€ourse (kype) u Student (cryment). Mexay HUMH YCTaHOBJIEHA CBS3B: Y
KypCOB MOTYT OBITH CTYAEHTHI, @ y CTYAEHTOB — KypPChl. BOIpOCEI, HA KOTOpPBIN JOJIKEH
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OTBETUTEL NAPAMETP MHOKECTBEHHOCTU: «CKOMBKO KYpPCOB CTYACHT MOMKET IOCEHIAThL B
TAaHHBIA MOMEHT? CKOIBKO CTYAEHTOB MOJKET 34 Pa3 MOCEMATh OJUH KypPC?»

Tak kak MHOKECTBEHHOCTH HaeT OTBET HA 00a 5STH BOmpoca, €€ HMHIAUKATOPEI
yCTAHABIMBAIOTCSA HA O00OMX KOHIAX JIMHUM CBA3W. B mpumepe perucrpanud  KypCOB MBI

pPEIIMJIA, YTO OIOUH CTYNEHT MOJKET ITOCEMAaTh OT HyJIA OO0 YETHIPEX KYypPCOB, 4 OOWUH KypC
moryTt caymare oT 0 go 20 CTyneHToB.

B a3pike . UML OPUHATEH OMpEIENEHHEIE  HOTAUWM  [JJIA 0003HaUeHN A
MHOKECTBEHHOCTH.

Taomia 3.1 - O0o3HaUeHHA MHOKECTBEHHOCTH CBa3er B UML

MuoKeCTBeHHOC T . Suavemme
0.* Honb wim Oossme
l..” | OJHH HIH DOJIBILLE
0.1 | Houb v oun
..l (coxpantcinas 3amuce: 1) | Pogito o1

HNMena cBs13eld

CBs3M MOKHO YTOUHUTH C MOMOMIBI0O UMEH CBSA3EH WM PONEBRIX MMEH. MMs CBs3M — 5TO
OOBIUHO TIArON WIW TJIAroibHasd (ppa3a, OMMCHIBAIONIAA, 3a4€M OHA HyKHA. Hampumep, mexnmy
krmaccoMm Person (genoBek) u knaccom Company (KOMITAHHS ) MOKET CYIIECTBOBATH ACCOIUAIINSL.
MoxHO 3amaTe B CBA3U C STUM BOIIPOC, SABIAETCA JM OOBEKT Kiacca Person kKameHTOM
KOMITAaHUH, €€ COTPYOIHUKOM Wiu Branensnem? UToOsl Ompenenurs 5TO, ACCOIMALIMIO MOYKHO
Ha3BaTh «employs» (HaHUMAET):

Employs
Company Person

Pucynok 3.14 - [Ipumep umen cpsazen

Posin

PoneBrie MMeHa NMPUMEHAIOT B CBA3AX ACCOIUAIIMHA WM arperany BMECTO UMEH I
OMACAHUA TOTO, 3a4eM ATHU CBA3M HYKHBI. Bo3Bpamiasce k mpumepy ¢ kinaccamu Person u
Company, MOKHO CKa3aTh, 4TO kiacc Person urpaer pons corpyaHuka knacca Company.
PoneBrie mMena — 570 OOBIYHO MMEHA CYMIECTBUTEILHBIE WM OCHOBAHHBIE HA HUX (Dpa3ssl,
MX ITOKA3BIBAIOT HA OUArpaMMe pagoM C KIACCOM, WIPAIOMIUM COOTBETCTBYIOIIYIO POIb.
Kak mpaBuimo, monae3yloTCAd WM POJIEBEIM HMEHEM, WIM HUMEHEM CBSI3M, HO HE 000MMU cpa3sy.
Kak 1 umena cBA3€il, pOIEBEIE UMEHA HE 00A3aTENbHEBI, UX OAl0T, TOJIBKO €CIU LEJIb CBA3M HE
oueBuaHa. [Tpumep ponent npuBOAUTCS HUKE:

+Employer +Employee

Company Person

AOKYMEHT NoanncAH — Pucynok 3.15 - Ilpumep ponen cBsasen
ANEKTPOHHOW MOANWCHIO
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CepTud

Package

Pucynok 3.16 - Obo3nauenne makera 8 UML

B UML nmer kakux-muO0 OrpaHM4E€HUH HA MPABWIA, IO KOTOPEIM pazpabOTUMKHA MOTYT
WM TOJLKHEI TPYNIMPOBATE KJIACCH B MAKETEI. HO €CTh HEKOTOpBIE CTAHIAPTHEIE CITy4Yan, KOrad
Takas TPYNIUPOBKA YMECTHA, HAMPUMEDP, TECHO B3aMMOJECHCTBYIONIUE KIACCH, WM Ooiee
o0mit ciryuau - pa3dueHne CUCTEMBI HA ITOOCHCTEMEL.

[TakeT pu3mueckn COOEPKUT CYNTHOCTH, OMPEIEIEHHEIE B HEM (TOBOPAT, UTO 'CYNIHOCTH
OPUHAAIEKAT MAKETy'). ITO O3HAYAET, 49TO €CaIM OyaeT YHWUUTOKEH IMaKeT, TO OyayT
YHUUTOXKEHO U BCE €T0 CONEPKUMOE.

CyniecTByer HECKOIBEKO HAauOO0Iee pacnpoOCTPAHEHHBIX NOOX0A0B K TPYIITHPOBKE.

Bo-nepBeIX, MOKHO TPyNIMPOBATE HX II0 CTEPEOTUITYy. B TakoMm Cirydae momydaercs
OOWUH MAaKeT C KIaCCaMU-CYIIHOCTAMM, OJWH C TPAHWUYHBIMM KiIaccamMu, OOUH C
VOPABAOMNIMMA KJIACCAMA W T.O. JTOT IMOAXOA MOKET OBITh IOJIE3€H € TOYKH 3PEHUS
pa3MEmEeHnuss TOTOBOM CHCTEMBI, IMOCKOJBKY BCE HAXOIANIMECA HA KJIUEHTCKMX MAIIMHAax
MO PAHUYHBIE KJIACCHI YK€ OKA3bIBAIOTCA B OTHOM ITAKETE.

Jlpyroin nomxon 3axkiIo4acTcia B OOBEIMHEHWM KIACCOB MO UX (PDYHKIIMOHAIBHOCTH.
Hampumep, B makere Security (0e30macHOCTB) COOEPKATCA BCE KIACCHL, OTBEUAIONIME 34
0€30TacHOCTh MPWJIOKEHU. B TakoMm ciywae npyrue makeTel MOryT Haswmarsces Employee
Maintenance (Pabora ¢ corpyaumkamm), Reporting (ITomroroska orueroB) m Error Handling
(Obpaborka omubok). IIpenmyniecTBO 5TOr0 MNOAXOJAa 3AKMIOYAETCA B BO3MOKHOCTH
MOBTOPHOTO MCITOJIB30BAHMA.

Mexann3m makeToB MPUMEHUM K JTIOOBIM 3JIEMEHTAM MOIENH, & HE TOMBKO K KJIaCCaM.
Ecmm  nma rpynmMpoBKM  KIACCOB  HE HUCHOJIB30BATH  HEKOTOPHIE SBPUCTHKHM, TO OHA
CTAHOBUTCA NPOM3BONBHOU. OOHA M3 HHUX, KOTOpAs B OCHOBHOM ucmons3yerca B UML, — sTo
3aBUCUMOCTE. 3aBUCHUMOCThE MEXKAY OBYMs IMAKETAMU CYNIECTBYET B TOM CIydae, €CIu
MEXKIy TIOOBIMM OBYMS KIACCAMH B ITAKETAX CYMIECTBYET 0o0as 3aBUCHMOCTE.

Taxum o0Opazom, nuarpaMma MakeTOB NPENCTABIAET COOOM AuarpaMmy, COAEPIKAMIYIO
MAKETEl KIACCOB M 3aBUCUMOCTH MExAy HHUMHU. CTpOro roBOps, HAKETHI U 3aBUCUMOCTH
ABJIAIOTCA HIEMEHTAMH JOUAarpaMMbl KIAacCOB, TO €CTh AuarpaMma ITAaKETOB — 3TO (popma
oUarpaMMEl KJ1aCcCOB.
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Boundaries
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3aBUCUMOCTE MEKIY ABYMS SJIEMEHTAMH UMEET MECTO B TOM CIIy4ae, €CJIM U3MEHEHUS B
OMPENETICHNN OJHOTO AJIEMEHTA MOTYT TMOBJIEUL 34 COOOM W3MEHEHUS B IAPYrom. 4Yro
KacaeTcs KIaCCOB, TO MPUYUHEI J151 3aBUCUMOCTEN MOTYT OBITh CAMBIMU Pa3HBEIMU:

- OJIMH KJIACC MOCKIJIAET COOOMIEHNE APYTOMY;

- OJIMH KJIACC BKIIOYAET YACTh JAHHBIX APYTOTr0 KIAacca; OAWH KIAaCC UCHOIB3YET APYTOU
B KAUECTBE MMapaMerpa Oneparum.

Ecrm knace menser cBou uHTepdeiic, To moboe coobmieHne, KOTOpOe€ OH IMOCBIIAET,
MOKET YTPATUTH CBOIO CHITY.

[TakeTel HE maroT OTBETA HA BOMPOC, KAKUM 00pa3zOM MOKHO YMEHBIINTH KOJIHMYECTBO
3aBHUCHUMOCTEH B BAIl€H CHCTEME, OJHAKO OHH ITOMOTAIOT BBEIICIUTE OTH 3aBHCHMOCTH, a ITOCJIE
TOTO, KAK OHU BCE€ OKAKYTCS HA BUIOY, OCTACTCS TOMBKO MOPAdOTATHE HAA CHUKEHUEM HX
KOTUUeCTBA. JlmarpaMmbl MAakeTOB MOMKHO CUMTATE OCHOBHEIM CPEOCTBOM YHOPABICHUA
00mIEN CTPYKTYPOM CHUCTEMBEL.

[TakeTel SABAAIOTCA KU3HEHHO HEOOXOOMMEIM CPENCTBOM A OOMBIIMX IPOEKTOB.
MNx cnemyer uCmoap30BaTh B TEX CIIydasX, KOrJa [OUarpaMma KiIacCOB, OXBATHIBAIOMIANL
BCIO CHCTEMY B ILI€JIOM W pa3MENICHHAsd HA €IMHCTBEHHOM Jmcre Oymaru (opmara A4,
CTAHOBUTCS HEUHNTAEMOM.

JHarpaMMsl COCTOSHHH

JluarpaMMmer COCTOSIHMIT OMPEAENSIOT BCE BO3MOMKHBIE COCTOSHMA, B KOTOPBIX MOKET
HAXOIUTECSA KOHKPETHBIN 0OBEKT, @ TAKIKE MPOLECC CMEHBI COCTOAHUN OOBEKTA B PE3YIBTATE
HACTYILIEHUA HEKOTOPBIX COOBITHIL.

CymiectByer MHOTO (OpM IguarpaMM COCTOSHHIM, HE3HAUWTEIFHO OTIMYAFOIIUXCA
OpPyTr OT Opyra CEMAaHTHKOMU.

Ha nuarpamme mMerOTCSA IBa CHENMANBHEIX COCTOAHUA — HAYANBHOE (Start) 1 kKoHEeuHOE
(stop). Hauampnoe coCTosgHME BEBIAEICHO YEPHOM TOUYKOM, OHO COOTBETCTBYET COCTOSHUIO
00BEKTa, KOrmga OH TOJBKO 4TO Obln co3maH. Koneunoe cocrosHue 0003HAUAETCA YEPHOH
TOYKOM B OEIOM KpPYKKE, OHO COOTBETCTBYET COCTOSHHUIO OOBEKTA HEMOCPEOCTBEHHO
mepen ero yHuuroxeHueM. Ha numarpamme COCTOSHMU MOKET OBITh OJHO M TOJBKO OIHO
HAYAJIBHOE cocrosgHue. B TO ke Bpemsa, MOKeT OBITh CTOMBKO KOHEYHEIX COCTOSHHH,
CKOJIBKO BAaM HYKHO, WJIM MX MOXKeT He ObrTh BoOOmie. Korma oOBEKT HAXOOWUTCA B KAKOM-
TO KOHKPETHOM COCTOSSHMM, MOTYT BBINOJHATECS pasnuuHbeie nOpoueccel. [Ipomneccs,
OPOUCXOANINE, KOraa OOBEKT HAXOOUTCA B ONPENEIIEHHOM COCTOSHWM, HA3BIBAKOTCA
OEeUCTBUAMM (actions).

C cocCTOSHHMEM MOKHO CBA3LEIBATH MOAHHEBEIE OATH THHOOB: JIEeATEILHOCTL, BXOTHOE
OEHUCTBUE, BBEIXOOHOE NEHCTBHUE, COOBITHUE M HUCTOPUS COCTOSHUSL.

HedATeILHOCTB
JleaTempHOCTRIO (actlvity) HA3BIBAETCS MOBENEHUE, PEATM3yEMOE OOBEKTOM, ITOKA OH
HAXOQUTCS B OAHHOM COCTOSHMH. J[leATenpHOCTH — 5TO mpepeiBaemoe mnoseaeHue. OHO

MOKET BBINOJHATECA OO0 CBOET0 3aBEPUIEHMA, ITOKA OOBEKT HAXOOUTCA B JaHHOM
COCTOSSHMH, WIN MOXKET OBITh IpPEPBAHO MEPEXONOM OOBEKTA B JAPYro€ COCTOSHHUE.
JlesaTenbHOCTE N300PaKaIOT BHYTPH CAMOTO COCTOSHUSA, € JOJIKHO MPEANIeCTBOBATh CIO0BO doO
(memaTh) M ABOETOYHE.

BxoaHoe nelicTBHE

Bxomueim penctBuem (entry action) Ha3wpIBae€TCA MOBEAECHHE, KOTOPOE BBIMOTHAETCH,
KOrga OOBEKT NMEPEXOOUT B JAHHOE COCTOSHUE. [[aHHO€ NEMCTBHUE OCYHIECTBILAECTCS HE ITOCIIE
TOTO, KAK OOBEKT MEPEMIETT B ATO COCTOSHUE, a, CKOPEE, KAK YaCTh ATOT0 mepexona. B ormauume
0T — AeATeHRHACT HonBiaaHoe AEUCTBHE pACCMATPUBAETCA KAk HEmpepeiBaemoe. BxomHoe

OEHCTBY & EfARGREOTIIEARGIBAIOT BHYTPHU COCTOAHMS, €My OPEIMIECTBYET CIOBO entry (Bxon) u
Ceprudigar, 2C0000043E9ABBBI52205E7BAS00060000043E

Bnagenéil. ebiyxoea TaTeAHa AnekcaHgpoBHa
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BrixoaHoe neiicrBHe

Brixognoe pencrBue (exit action) momobuo BxogHomy. OmHAKO, OHO OCYMIECTBIAETCA
KaKk COCTaBHAS 4YacTh IPOIECCa BBIXOAA W3 OAHHOTO COCTOSHUS. OHO SABIAETCA YACTBIO
mponecca Takoro mepexona. Kak u BXogHoe, BEIXOOHOE JENCTBUE ABIAETCSI HEMPEPHIBAEMBIM.

BrixogHoe nencrBue M300pakaroT BHYTPU COCTOSHMA, €My NPEAMIECTBYET CIOBO €Xit
(BBIXOJT) ¥ ABOCTOUHE.

[ToBenenne 00OBEKTA BO Bpemsl AEATEABHOCTH, MPU BXOJHBIX M BEIXOJHBIX JEHCTBUAX
MOJKET BKIOYATH OTHPABKY COOBITHA ApyroMy o0OBekTy. B 3TOM cCiydae omucaHuro
OEATEIIbHOCTH, BXOOHOTO MENUCTBUSA WM BBIXOJHOTO AEUCTBUA HPEAMIECTBYET 3HAK « " ».

CoOTBETCTBYIOMIAA CTPOKA HA JUATPAMME BBITJLIIUT KAK

Do: "llens.CoOviTHE (APryMEHTHI )

3necy llens — sT0 00BEKT, momywaronmii coOviTme, CoOOBITHE — HTO MOCELIAEMOE
coobnieHne, a ApryMEHTHI ABJISIOTCS MAPAMETPAMH MOCEIIAEMOTO COOONMIEHU .

JleaTENbHOCTE MOKET TAKKE BBIIOJIHATECA B PE3YALTATE IMOJIYUYEHUS OOBEKTOM
HEKOTOpOro coOprTmaA. [Ipu momydeHnn HEKOTOPOTO COOBITHA BBIIMOIHACTCS ONMPENEICHHAS
NeITEILHOCTE.

[Tepexomom (Transition) Ha3pIBAETCS MEPEMEMIEHHE W3 OOHOTO COCTOAHUS B APYTOE.
COBOKYMHOCTE MEPEXOI0B OUATPAMMEI MOKA3BEIBAET, KAaK OOBEKT MOKET IMEepPEeMEmAThCA
MEXKIy CBOMMH COCTOSHMAMU. Ha puarpamme BCe mepexoanl M300paxaroT B BUIAE CTPENIKH,
HAYMHAIONICHCA HA TEPBOHAYATIEHOM COCTOSAHUN U 3aKAHUMBAOMIECHCSA NOCIEIYIOMINM.

[Tepexoner moryT OBITE pepaekcuBHEIMU. OOBEKT MOKET MEPEUTH B TO KE COCTOAHUE, B
KOTOPOM OH B HACTOAIIMHA MOMEHT Haxomurcsa. PednekcuBHeie mepexoasl M300pakamT B BUAE
CTPENKN, HAUWMHAIOMIENC U 3aBEPIIAIONIEHCS HA OTHOM U TOM K€ COCTOSTHUM.

Y nmnepexoma CymECTBYET HECKOJBKO cnenu(ukamuii. OHM BKIOYAOT COOBITHA,
APTYMEHTEI, OTPAXKIAIOIIMNE YCIOBUA, NCHUCTBUA U ITOCBLIAEMEIE COOBITHIL.

CoObiTHS

CoOriTHe (event) — 3TO TO, YTO BBI3BIBAET MEPEXOA M3 OJHOTO COCTOSHHUSA B APYTOE.
CoOpITHE pazMemarT HA UarpaMMe BIOJIb TUHUN MEPEXOA.

Ha nuarpamme nnsa otoOpaskeHus COOBITHA MOJKHO MCIIOJB30BATH KAK MM ONEPAINH,
TaKk U 0O0BIuHYyIO (ppasy.

BOABIIHCTBO MEPEXOAOB HOTNKHBEI UMETH COOBITHS, TAK KAK UMEHHO OHU, MPEIKIIE BCETO,
3aCTABIAIOT MEPEXOM OCYNIECTBUTHCA. 1TeM He MeHee, OBIBAIOT U aBTOMATUYECKUE TTEPEXOIBI, HE
umeronue coOsiTui. [Ipu 3TOM 00BEKT caM mepeMeniaeTcsa U3 OJHOTO COCTOAHUA B JIPYroe CO
CKOPOCTBIO, MO3BOIAIOMIEN OCYNIECTBUTHECSA BXOIHBIM JEUCTBUAM, AEATEILHOCTH U BBIXOJHBIM
IEHCTBHAM.

Orpaxaawuue ycJI0BHS

Orpaxmaronme yemousa (guard conditions) ompenmensror, KOraa MEPEXoa MOKET, a
KOTI4 HE MOJKET OCYNIECTBUTHCA. B MpOTHMBHOM Ciiyuae mepexon HE OCYIIECTBUTCS.

Orpaxnarone ycaoBUS HM300paxkar0T HA AUarpaMme BIOJL JIMHUM MEPEXOAA MOCHE
MMEHH COOBITHA, 3AKJII0UAA UX B KBAIPATHEIE CKOOKMU.

Orpaxmarone yCiIOBUS 3amaBare HeoOs3aTempHO. OmHAKO €Cnd  CYNIECTBYET
HECKOJIbKO ABTOMATUYECKUX MEPEXO00B M3 COCTOSHMA, HEOOXOAUMO ONPENeUTh IS HUX
B3aMMHO MCKIIOYAIONIAE OTPAKOAONIME YCIOBUA. IJTO IMOMOKET UYMTATEIO IAATrPAMMEI
MOHATE, KAKOW OYTh Nepexona OyaeT aBTOMaTundeCKu BEIOpaH.

HelicTBHE

JleiictBuem (action), kKak yxke€ TOBOPWIOCH, ABIHETCA HENPEPHIBAEMOE ITOBEICHUE,
OCYHIECTBASIOHES FE KK HACTE TTepexoa. BxOnHBIE U BEIXOAHBIE IEHCTBUA NOKA3EIBAIOT BHYTPH
COCTOAHAYEATROCKOM BRIOGHP OrTpenesaoT, 4TO MPOUCXOAUT, KOTAa OOBEKT BXOJAUT WJIM BBIXOIUT

Ceptudukar. 2C000§943E9ABBBI52205E 7BAS00060000043E )
13 H('Zﬁ]“e @Eé’ﬁ%ﬂ%gé&% JCHCTBHH, OTHAKO, M300paxaroT BIOJE JIMHUH NEPEXONA, TAK KaK
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JlelicTBrE pPUCYIOT BOONE JIMHUU MEPEXOJa MOCIE MMEHU COOBITHA, €My MPEOIIECTBYET
KOCas uepra.

CoOpiTHE WM OEUCTBUE MOTYT OBITH MHOBEOEHUEM BHYTPHM OOBEKT4, 4 MOTYT
OpeacTaBiIATh Cco00M coodmienue, mnoceumaemoe apyromy o0wekTy. Ecim coOertme wnm
OEHUCTBUE MOCBIIAETCA APYTroMy OOBEKTYy, MEPEN HUM HA THATPAMME IMOMENIAIOT 3HAK « ™ ».

CHATHE AeHer
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Pucynok 3.18 - [Ipumep quarpammer CoCTOsTHUN

JluarpamMmel  COCTOAHMM HE€ HAAO0  CO30aBATH JJI  KaKAOr0  KiIacca, OHHU
OPUMEHSIOTCS TOMBKO B CHOXKHBIX Ciayudasx. Ecam 0OBEKT Kiacca MOKET CyNI€CTBOBATH B
HECKOJIBKMX COCTOSHUSAX M B Ka)KJIOM M3 HUX BeAeT celdd Mo-pasHoMy, UId HETO MOKET
noTpe00BATHCA TaKas qUArpaMMa.

JlnarpaMMsl pasmenieHust
JTluarpamma pasmenienus (deployment diagram) orpaxaer (pusnueckue B3aUMOCBI3W
MEKIy MPOTPAMMHEIMHA W AIMTAPATHEIMM KOMITOHEHTaMHU cucTeMbl. OHA SBISETCA XOPOIINM

CpPEICTBOM ISl TOTO, Y4TOOBI MOKA3aTh MAPUIPYTHl MEPEMENIEHUS OOBEKTOB M KOMIIOHEHTOB
B pACIpPENEIEHHOU CUCTEME.

Kaxnerii y3en HAa JauarpaMme pasMemieHus MOPEICTABIAECT COOOM HEKOTOPBIM THII

BEIUMCIIUTENRHOTO yCTPOMCTBA — B  OONBIIMHCTBE CIIy4aeB, 4YacTh anmaparypel. Jrta
ammaparypa MOXKET OBITh MPOCTBIM VCTPOMCTBOM WM JATUAKOM, a4 MOXKET OBITH ¢
MOYUH(PPENTMOM.

Jlmarpamma  pasMemeHdsa  IMMOKA3hIBAET  (PU3MYECKOE  paCHOIOKEHUE CETH U
MECTOHAX0KIECHHE B HEU PA3IMUHBIX KOMIIOHEHTOB.

—l-'-._

Banking Database
Server

Cracle Server
s Bl==

L |
Regional

ATM Server .
— Printer

ATM Server.exe

<<=Private Netwark>>
=<Private Network=>

125 First St. 459 Elm St.
ATM ATM
[IOKYMEHT MNOANWUCAH
SNEKTPOHHOW MOAMNWUCHIO
CepTudmkar: 2C0000043E9ABSBI52205E7BA50006000N0HS =Nt exe ATMClientexe
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

cyHok 3.19 - [Ipumep nuarpamMmer pazMenieHus
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Jluarpamma pasmenieHus HCHOIB3YETCA MEHEIKEPOM IMPOEKTA, MOIb30BATEIISIMU,
APXUTEKTOPOM CHCTEMBI U HKCIUIYATAIMOHHBIM IEPCOHATOM, YTOOBI TOHATE (pu3udeckoe
pa3MENMIEHNE CHUCTEMBI M PACIOJIOKEHHUE €€ OTIENbHBIX MTOICUCTEM.

JluarpaMmel KOMITOHEHTOB

JluarpaMMbl KOMITOHEHTOB MOKA3BIBAIOT, KAK BBIVIAOUT MOJENs HA (DU3UUECKOM
ypoBHe. Ha HMX w1300pak€HBI KOMIIOHEHTBHI OPOTPAMMHOTO OOECIIEUEHUS M CBA3M MEKIY
mamu. [Ipm 5TOM Ha TakoM guarpaMMe BBIOEIISAIOT ABA THUIMA KOMIIOHEHTOB: HCIIOIHSEMEIE
KOMITOHEHTHI M OMOIHMOTEKH KOIA.

Kaxneiii kmacc mMomenu (WM MOACUCTEMA) mpeoOpa3yercs B KOMIIOHEHT HCXOIHOTO
koga. Ilocme co3mamma oHM cpady no0aBIAIOTCA K JuUarpaMMe KOMITOHEHTOB. Mexny
OTJIETHPHBIMH KOMIIOHEHTAMH W300pakaroT 3aBUCUMOCTH, COOTBETCTBYIONIME 3aBUCHUMOCTAM
HA STANEe KOMIWISIMN WJIN BBEIMOTHEHWUS OPOTPAMMEL.

ATM exe

51 Cash Dispenser

'-'
Card Reader Pl s

- - .I‘-_-h
::_.-"
"f “*-..1_ ATM Screen l,l
Card Reader # 'ﬂ
|
Cash Dispenser
ATM BETEEJ';

Pucynok 3.20 -. [Ipumep muarpaMmer KOMIOHEHTOB

JlarpaMMbBl KOMIIOHEHTOB MTPUMEHAIOTCS TEMH YJACTHUKAMH MPOEKTA, KTO OTBEYAET 3a
KOMITHUJIAIMIO CUCTEeMBI. M3 HEe BUIHO, B KAKOM MOPAIKE HAI0 KOMIMIMPOBATH KOMIIOHEHTHI,
a4 TAaKKe€ Kakue WCIOIHAEMBIE KOMIIOHEHTHI OyIayT co3maHel cucreMoM. Ha  rTakou
auarpaMme I0Ka3aHO COOTBETCTBHE KIACCOB pPEAJM30BAHHBIM KOMIIOHEHTaM. OHa HyxkHA
TaM, TJ€ HAUMHAETCSA FeHeparus Kojaa.

O0beuHeHHe THATPAMM KOMIIOHEHTOB H pa3sBepThIBAHHS

B HEKOTOpEIX Ciydaax [OOMYCKAETCS pasMemaTh JuarpaMMy KOMIIOHEHTOB HA
OUarpaMMe pa3BEPTBHIBAHUA. JTO IMMO3BOJIIET MOKA3aTh KAKHME KOMIIOHEHTHI BBEIITOJIHAIOTCA U HA
KAKNX y3JIax.

ITocraHoBKA 321a4H K J1adopaTopHOIl padoTe 3

1. N3yuurs npeanaraemsiil TCOPETUIECKUN MATEPHA.

2. [TocTpoiiTe guarpaMmy BAPUAHTOB MCIIOJIb30BAHUA AJIS BEIOpAHHOM MH(OpPMAIIOHHOM
CUCTEMEI.

3. Beimommure peam3aIiio BAPUAHTOB WCTOIb30BAHNSA B TEPMHUHAX
B3aUMOJICHCTBYIONIMX OOBEKTOB M MNPEACTABILAIONIYI0 CO00M HAOOp muarpamm:

3.1 mmarpamm KJ1aCCOB, PEANTM3YIOMINX BAPUAHT UCHONB30BAHUA,

3.2 omarpamMm B3aUMOJEHCTBUA (OuUarpaMm MOCIETOBATENBHOCTH W KOOMEPATHBHEIX
m{arpammﬂhm%ﬁa@ﬁw B3aUMOAECHCTBHE OOBEKTOB B MPOLECCE pEAM3AlNN BAPUAHTA
VICITOJIb30BdHPEHHON NOANMCHIO

CopTHiaT: EEﬂ@ﬂﬂjéﬁ.ﬁgﬂ?ﬁji?%ﬂf&ﬂﬂﬁgﬂﬁ’ﬁﬁemm MCITOJIB3Y S OOUH U3 MEXAHU3M pa30ueHus.

Bnaneneu: L1 eﬁay’xus eKcaHopoBHa

5. IlocTpoute muarpamMmy COCTOAHUM MO8 KOHKPETHBIX OOBEKTOB HH(OPMAIMOHHOU

CHCTECMEL.
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6. Ilocrpours oOTu€r, BKOYAIONMIWKM BCE IMIOJYUYECHHBIE YPOBHH MOJEIHM, OIMCAHUE
(PYHKIMOHATLHEIX OI0KOB, NOTOKOB MAHHBIX, XPAHWIWIL M BHEMIHUX 00BEKTOB. lIpencraBurs
OTUET IO JJA0OpPATOPHOU padOTe IS 3AIIUTHI.

BapuaHTbI HHANBHAYAJIBHBLIX 32/1aHHH

B COOTBETCTBUM C yKa3aHHOM MPEIMETHOU OOMACThI0O U KJIACCOM pa3padaTeIBAEMOU
MH(OPMALIMOHHON CUCTEMEI ITOCTPONUTE UATPAMMY BAPUAHTOB MCHOJIB30BAHUS AJI BEIOPAHHOM
MH(OPMAIIMOHHON CHUCTEMEBI, BBEIMMOJHUTE PEATM3AINI0O BAPUAHTOB HCHOIB30BAHUMA, ITOCTPOUTE
OUarpaMMy COCTOSHUN AJI KOHKPETHBIX 00BEKTOB MH(POPMAIMOHHON CHCTEMEI.

Tabnuma 3.2 — UnguBuayanbHbIC 3a0aHH

Ne | ITpemmernas obOmacTs Kmacc UC

1 Cxman MRP

2 [Ipon3BOACTBEHHOE MPEAIPHUATHE ERP

3 Toprosoe nmpeampuarue CRM

E Toproroe npeanpustue SCM

5 Toprosoe npeampuarue B2C

6 [Topran B2B

7 CTpOUTEIBEHOE IPEAIPUATHE NC yuerta

8 Bricuiee yaeOnoe 3apeneHue N C yopasaeHus
9 HUndpactpykTypa npeanpusTis CIIITP

10 | AnmaparHas mH(QPACTPYKTYpa IPEAIPUATHL JKCIIepTHAA CHCTEMA

Cﬂ,[[Epm&HHE oT4eTa

[To BemomnenHou padote cocraBmaeTCs OTUeT. OTUET BEIMOJHAECTCA B SICKTPOHHOM
Buze. I10 BEIMOMTHEHHOMY OTUETY MMPOBOAUTCA 3ammTa 1a00paTopHOU padOTEL.

Oruer mo mnaboparopHoM padOTE MOOMKEH COCTOATH M3 CIEAYIONIUX CTPYKTYPHBIX
5JIEMEHTOB:

- TUTYJIBHBIA JTACT;

- BBOIHAA 9aCTh;

- OCHOBHAS 4acTh (omucaHnue pabOTHI): OWarpaMMa BapUAHTOB  MCIIOJIb30BAHUSA
MH(OPMATTMOHHON CUCTEMEI, TUATPAMMA COCTOAHUM I1d 00BEKTOB MH(POPMAITUOHHOU CUCTEMBI;

- 3aKJTFOYCHME (BEIBOJIEI).

BBOaHAasa 94acTh OTUETA IOJKHA BKIFOYATH ITYHKTHL:

- YCJIOBUE 3aJaUK;

- MOPAIOK BBIMOJIHECHUA.

- IPOTPAMMHO-ANNAPATHEIE CPEACTBA, UCIIOJIb3YEMBIE MPH BEITOITHEHUH PAOOTHI.

3ammra oruera mo madoparopHoi padoTe 3aKmMOYAETCA B MPEABABICHUN MPENOIABATEITIO
MOJYYECHHBIX PE3YALTATOB B BUJE (pailia U JEMOHCTPAIMH MOJIYUYEHHEIX HABBIKOB IMPH OTBETAX
HA BOIPOCHI MPEINOJABATEIIA.

KoHTpoJibHBIE BONIPOCHI

1. JlaiiTe onpeneneHne MOHATUIO «BAPUAHT MCIIOIb30BAHI.

2. Kakue ThmeI CBA3M MOTYT NMPUCYTCTBOBATH HA UATPAMME BAPHAHTOB UCHOIL30BAHUA !
3. Jlaiite onpeneneHne MOHATHIO «IEUCTBYIOIMIEE JTULIO.

4. Kakue Tumsl coo0nieHni MOTyT NPUCYTCTBOBATE HA JUAT PAMMAX B3AUMOICHCTBUA !

5. JlauTe onpeneneHue MOHATHIO KJIACC, 0OBEKT Kitacca.

6. Kem u nysg uero Moxer OBITh UCITOJIB30BAHA IUATPAMMA Pa3MENIEHU !

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JlabopaTopHasi padora 4. Moaeiuporanue HHGPOpMANHOHHOI'0 0DecIIeYeHH

Heas padorel: M3yuenue meTononoruu yopaBiaeHus npoekramu. [lomyuenne HaBBIKOB

M0 TMPUMCHCHHUIO TdHHBIX ME‘TG,I[DI[UFI#H?I A [MTAHAPOBAHMA ITPOCKTA. H.?.}"—IEI—H{E MCTOOJOB
VIIPABJICHHA KaUCCTBOM IIPOCKTHPOBAHMA HH(prMEﬂHDHI—[E:IK CHCTCM

Jlaboparopunas pabora HampapieHa Ha O3HAKOMJIEHHE C OCHOBHBIMHU ITOHATHUAMH
MCTOOOJIOTHH VIIPABJICHWA IMPOCKTAMH, IMOJIYUCHHC HABBIKOB IO ITPUMCHCHHUIO JAHHBIX MMOHATUH
Opy DOCTPOEHUM IUIAHA MPOEKTa, MOCTPOeHusA rpaduka padort, pacnpeneneHus UCIIOTHUTENEH,
VOPABJICHUA  PUCKAMHM, HW3YYEHHE  METOAOB  YOPABICHHMS  KaueCTBOM  IPOEKTHPOBAHHS
MH(OPMAIMOHHBIX CHCTEM

TpebOoBanusa k pe3yapTaraMm BEITTOTHEHUS MPAKTUYECKON pa0OTHI:

[TocTpours MOa€EIE YIIpaBIEHUA OPOEKTOM, BKIIOYAIONIYIO:

- ONIPENENIEHUE BCEX STANOB MNPOEKTA, 3aBUCUMEIX STAMOB, ONMPEIEICHUE NIUTEIHLHOCTH
3TAMOB;

- MOCTPOEHHE HA OCHOBE MOJYYEHHBIX JAHHBIX CETEBOM W BPEMEHHOW AHATPAMM;

- MOCTPOEHHE AMATPAMMEI paclpeneaeHuss padOTHUKOB IO STanam;

[Ipu ompenenennn sTama ykKaselBaeTCS €r0 HA3BAHUE — OTPAKAONIEE CYTh HTara
(HampuMep, ONPENENEHUE ITOJIB30BATENBCKUX TpPEOOBAHUM, MPOEKTUPOBAHUE HHTEP(ENCa);
STANOB JOJKHO OBITE HE MEHEE /, B MPOEKTE 3aJC€HMCTBOBAHO 3 UEIOBEKA MepcoHana (rpyma
pa3pabOTUMKOB).

OcHOBBI TeOpHH

IlnannpoBaHue NPoeKTa

YnopasneHue nOporpaMMHEIM MMPOEKTOM 3aBUCUT OT MPABWILHOTO ILUIAHUpPOBaHUA padoT,
HEOOXOAMMBIX I €r0 BeIMOJHEHUA. [lman momoraer MeHemKepy OpeaBUAETH NPOOIEMBEL,
KOTOPEIE MOIYT BO3HHMKHYTH Ha Kakmx-m00 osrtamax cosmanua [10, u  paszpadorars
OPEBEHTHUBHBIE MEPHI UId WX MNPEOynpexIacHus unu pemeHud. [lman, paspaboranHeil Ha
HAYAJIBHOM JTAle€ MOPOEKTa, PACCMATPHUBAETCA BCEMH €r0 YYACTHUKAMHM KaK PYKOBOIAIIUM
OOKYMEHT, BRIITOJTHEHUE KOTOPOr0 JOJKHO OIPUBECTH K YCIIEMIHOMY 3aBEPUIEHHIO MMPOEKTA. ITOT
NEPBOHAYAIBHBIN IIIAH JOJIKEH MAKCUMAIBHO MOAPOOHO OMMCHIBATE BCE OTAIMBl PEATA3AINAU
npoekra. Kpome paszpaboTku miana nmpoekra, Ha MEHEIKEPA JIOKUTCS 00A3aHHOCTE pa3padoTKu
OPYTUX BUJIOB IUTAHOB. JTH BUJBI IIIAHOB KPATKO OTMMCAHEI B TaOmite 3.1.

B muctunre 1 mokaszan npornecc mnannpoBanus co3ganus 110 B Buge nceBgokona. 30€Ch
CIENAaH AKI[EHT HA TOM, 4TO ILUIAHUPOBAHUE — 3TO UTEPAIMOHHBIN npornecc. [lockombky B mpo -
[IECCE BBIMOJHEHUA MPOEKTA MOCTOAHHO MOCTYHAET HOBAA WH(pOpMANMA, IUIAH JOJIKEH PETY -
ISAPHO TEpecMarpuBaThCa. Baxubivm (pakToOpamu, KOTOPEIE JOJKHBI YUMTHIBATECA MPU pa3pa-
OOTKE MiaHa, ABIAIOTCS (PMHAHCOBEIE U AEIOBBIE 00M3aTENLCTBA Opranm3anui. Ecm onn mme-
HAIOTCS, 5TH U3MEHEHUSA TAKKE TOMKHBI HAUTH OTPAKEHHUE B IIJIaHE padoT.

Tabmuma 4.1 - Buger mranos

[1nan bm{ca}me

[Iman kauecTBa MUCHIBAET CTAHOAPTEL W MEPONPUATHA IO MOAACPKKE KauecTBa
azpabareiBaemoro I10

[Iman arrecrarmm MUCBIBAET CIIOCOOBI, PECYPCHl U MEpPEeYeHb pad0T, HEOOXOOUMEIX IJA aT-

TECTAUU OTPOTPAMMHOMN CHCTEMEI

[Iman  ynmpaBnenusa |(OMACBIBAET CTPYKTYPY U MPOLECCH YIIPABIECHU S KOH(PUTYpaIIUEN
KOH(ury panmen
[Ilman  compoBoxk- [[Ipenmaraer mwian meponpusaTuil, TpeOyrommxca 1t conpopoxkaeHus 110 B
nenus [1OpokyMEHT nopfmpesEecCce €ro AKCITyaTaly, a TAKKE pacueT CTOUMOCTH COMPOBOKICHUA Y
- | AMNEKTPOHHOWM I 10 1€ JUISl STOTO PECYPCEL
BnandndllTaHletmOosaHPABAC+QITECEIBACT MEPOIPUATHA, HANIPABICHHLIE HA IMOBBINIEHUE KBATH(PUKAIIN
HUIO HEPCOHAIOM €HOB KOMAHHI pa3padOTUMKOB
feiicTauTenes: ¢ 19.08.2022 no 19.08.2023




Jlucruur 1. Ilponece miiaHHpoBaHHA MPOEKTA

OmnpeneneHne MPOEKTHLIX OTPAHWYEHUAM

[IlepBonauanbHas OLIEHKA MAPAMETPOB MPOEKTA

OmnpeneneHne STamoOB BEIMOJIHEHNA TPOEKTA U KOHTPOIBEHBIX OTMETOK
while moka mpoekr He 3aBepmmTcs WM He OyeT ocTaHoBIEH loop
CocraBnenue rpauka pador

Hauamno BeimomHenus padoT

Oskuganne OKOHYAHUSA O4EpPEIHOTO ATamna padoT

OTcneKuBaHME X014 BEIITOJIHEHUA padoT

[TepecmoTp oLieHOK MApaMETPOB MPOEKTA

M3menenue rpaguka padbor

[TepecmoTp MPOEKTHEIX OTPAHNY EHU

if (Bo3Hukna npodnema) then

[TepecMOTp TEXHUUECKNX MM OPTAHU3AIIMOHHBIX TAPaMETPOB MPOEKTA
end if

end loop

KoHTpoIbHBbIE 0TMETKH ITANOB padoT

Menenxepy mns opranusanum mporecca cozganus [10 u ynpasnenus um HeoOxoauma
nHpopmanua. [lockompky camo mporpamMmHO€e 00ECeueHne HEOCI3aeMO, ITa YIPABICHYECKAA
uH(pOpMAIUA MOKET OBITh ITOJYYE€HA TOJIBKO B BUJI€ JOKYMEHTOB, OTOOPAKAIONIUX BEIITOJTHEHHE
O4ePEIHOTO ATana pa3paboTKu MPOrPaMMHOTO MPOAYKTa. be3 sTon nH(opManii HENb3sA CYIUTh
O CTEINEHU TOTOBHOCTH CO30ABAEMOT0 IPOAYKTA, HEBO3MOKHO OLEHWUTH ITPON3BEICHHEIE
3aTpaTrsl WA U3MEHUTH rpauk padoT.

[Ipp mmanupoBanmu mponecca OIPENEIAITCA KOHTPOJIBHBIE OTMETKHM—  BEXH,
OTMEYAIONINE OKOHYAHME OMPEAEIEHHOrO ATama padoT. Jlmd Kaxkoou KOHTPOJIBHOM OTMETKH
CO30AETCA OTYET, KOTOPBIM MPETOCTABIAECTCA PYKOBOACTBY HMPOEKTA. ITH OTYETHI HE JOJIKHEI
ObITE OOJBIIMMH  OOBEMHBIMM JOKYMEHTAMH, OHHU MJOMKHBI IMOABOJAWUTH KPATKHUE MTOTH
OKOHYAHWA OTAEIBHOTO JIOTUYECKW 3aBEPILIEHHOTO STama MPOEKTd. JTAamoM HE MOKET OBITE,
Hanpumep, 'Hamucanme 80% xkoma mnporpamm’, MOCKOJBKY HEBO3MOMXKHO IPOBEPUTH
3aBEPIIEHHNE TAKOTO "'3Tama’ ; KpoMe TOT0, moao0Has nH(pOpManua NPaKTUIECKH Oecrone3Ha s
VOPABJIEHHA, MOCKOJBKY 3JECh HE OTOOpakaercsa CBA3b 3TOr0 'sTama’ € APYTMMH STanaMu
cozmanug [10.

OOBIUHO MO 3aBEPIIEHUM OCHOBHBIX OOJIBIIMX JTANMOB, TAKUX Kak pa3padoTka
cnenu(pukanuu, OpOEKTUPOBAHUE U T.N., 3aka3uuky [IO npemocTraBasroTCs pe3yIbTaTEl HX
BBIITOJTHEHUS, TAK HA3BIBAEMBIE KOHTPOJIBHEIE MPOEKTHBIE SJIEMEHTHI. JTO MOKET OBITH
DOKYMEHTAIUA, MPOTOTUIl HOPOTPAMMHOTO MPOAYKTA, 3aKkOHYeHHBIE moacucremel [1O u T.m.
KOHTpOBEHBEIE TTPOEKTHEIE SJIEMEHTHI, HMpenocraBiAembie 3aka3zuuky [10O, moryr coBmamare c
KOHTPOJIBHBIMA OTMETKAMHM (TOYHEE, C PE3YyNbTATAMH BBINIOJHEHHUSA Kakoro-nuOo srama). Ho
oOpatHOE€ yTBEpKIEHUE HEBEPHO. KOHTPOIBHBEIE OTMETKM — 5TO BHYTPEHHHUE ITPOEKTHEIE
PE3VIBTATHL, KOTOPEIE UCIOIB3YIOTCA /I KOHTPOJIA 34 XOJOM BBEIITOJTHEHUA MPOEKTA, M OHU, KAK
MPABUIIO, HE MPENOCTABIAOTCS 3akazyuky [10.

Jlnga ompeneneHuss KOHTPOIBHBIX OTMETOK BeCh mporecc cosmanua [10 momxen OBITH
pa30UT HA OTACABHBIE OTANbl C YKA3dHHBIM 'BEIXOOOM' (PE3yIbTATOM) Ka)IOOTO OJTara.
Haopumep, va pucynke 4.1 mokaszansl stansl pa3padotku cnenupukanuu TpedoBaHmuil B Caydae,
KOTJa I €€ MPOBEPKU HUCIMOJIB3YETCS MPOTOTUH CUCTEMBI, 4 TAKKE MPEACTABIEHBI BBIXOJTHBIC
pPE3YIBTATE (KOHTPOJIBHBIE OTMETKM) KAXKIOrO0 HTama. 31eCh KOHTPOJBHBIMH IMPOEKTHBIMHU

3IIEMEHTaNMHEEBRIAAEL/EPeO0BaHNA 1 crienu(pUKanya TpeOOBaHNN.
SNEKTPOHHOW NOONUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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Pucynoxk 4.1 - Oramsr nponecca pa3paboTku cnenupuKam

I'papux padort

CocraBnenue rpaduka - 01Ha U3 CAMBIX OTBETCTBEHHBIX PA0OT, BEITOJIHAEMBIX MEHEIIKE -
POM HPOEKTA. 3ECHh MEHEIKEP OLEHUBAET IJIMTEIBHOCTh MPOEKTA, ONPENEIAET PECYPCHl, HE-
00XOIUMEBIE IS pean3aluy OTAENBHEBIX STAOB PadOT, U NPEACTABIAET UX (ITAIbI) B BUAE CO-
ITACOBAHHOM IMOCAEA0BATEIRHOCTH. ECIN 1aHHBIM OPOEKT MOJ00EH paHee PeaT30BAHHOMY, TO
rpauk padOT MOCIETHETO MPOEKTA MOKHO B3ATh 34 OCHOBY AJ HAHHOTO mpoekta. Ho 3arem
CJIENYET YUECTh, UTO HA OTAENBHBIX ATAIlaX HOBOT'O MPOEKTA MOTYT MCIOJIB30BATECA METOIEI U
MOJIXOJIbI, OTJIIMIHEIE OT UCITOJIB30BAHHBIX PAHEE.

Ecmi mpoekT ABIAETCA WHHOBALMOHHEIM, IT€PBOHAYAIBHBEIE OLEHKH IJIUTEIBHOCTH U
TPEOyEMEIX PECYPCOB HABEpPHAKA OyayT CIMMIKOM ONTUMHUCTHUYHBIMH, OAKE €CIHM MEHEIKED
MOMBITAETCSA MPEIYCMOTPETE BCE BO3MOIKHBIE HEOXKUAAHHOCTH. C ATOM TOUKU 3PEHUS MPOEKTHI
cozmanua [1O we ormmuarorca OoT OOJBIIMX MHHOBAIIMOHHBIX TEXHUYECKUX HPOeKTOB. HOBEBIE
a’pormopTel, MOCTEI M JAXK€ HOBBIE AaBTOMOOWIM, KAk IIPABWIO, IOABIAOTCA ITO3KE
MEPBOHAYAIEHO OOBABICHHBIX CPOKOB MX CIA4M WJIM ITOCTYIUIEHHWA HA PEIHOK, Y€MY IIPUYMHOH
ABJIAIOTCA HEOKWUIAHHO BO3ZHUKIIME ITPoOnemsl 1 TpyaHocTi. UMmenno mostomy rpaduku pabot
HEOOXOAMMO MHOCTOSHHO OOHOBIATE MO MEpPE MOCTYIUIEHWS HOBOM HH(OpManmu 0 XOomae
BBIITOJTHEHHS ITPOEKTA.

B mponecce cocraBnenusa rpaduka (pucyHok 4.2) BeCb MacCuB pabOT, HEOOXOTUMBIX IJIA
peanu3anyuu IpoeKTa, pa3OMBAETCs HA OTIEIBHBIEC JTAIBl U OLIEHUBACTCA BPEM:, TPEOyIOMIEeCs
VI BEIMOMHEHW Kakaoro sTana. OOBIYHO MHOTHE ATAIbl BEIHOMHIIOTCS napawiensHo. [ 'padux
padoT NOJLKEH IPEnyCMATPUBATE 3TO M PACHPENENATH NMPOU3BOJICTBEHHEBIE PECYPCHI MEKIY
HAMH HanOonee ONTUMANBHBEIM 00pa3zom. HexBarka pecypcoB Ui BBIMOJHEHUA KaKOT0-TH00
KPUTHUECKOTO 3Tama - 4acTtas MPUUMHA 3aI€PKKH BEITTOTHEHNUA BCETO MPOEKTA.

JlnuTensHOCTE 3TanoB OOBIYHO JOMKHA OBITE HE MEHBIIE Heaenu. Ecinu ona Oyaer MeHs -
1€, TO OKAKETCA HUKE TOYHOCTH BPEMEHHEBIX OLEHOK HTAMOB, UTO MOKET MPUBECTH K YACTOMY
nepecMoTpy rpaduka pador. Takwxe nemecooOpazHo (B aCHeKTe YHOPABIEHUSA IPOEKTOM)
YCTAHOBUTHh MAKCUMATBEHYIO JJIMTEIBLHOCTE 3TAMoB, HE npeBeimarpnyto 8§ wm 10 nenens. Ecim
€CTh JTAIbl, UMEIOMME OONMBIIYIO UINTENBHOCTE, UX CIACAYET Pa30WUTh HA STANbl MEHBIIEH A -
TETBEHOCTH.

[Tpu pacuere MIMTEIEHOCTH STANIOB MEHEIKEDP OOMKEH YUWUTBIBATH, YTO BBIMTOJHEHHE
mo00T0 sTana He oboupercs 0e3 OONBIINX MM MAIEHBKUX NpoOneM u 3anepxek. Pazpaborunku
MOTYT OOIyCKAaTh OIIMOKH WM 3a0EPKUBATH CBOIO PadOTy, TEXHUKA MOMKET BBIUTH W3 CTPOS
00 anmaparHel€ WIM HPOTPAMMHEIE CPENCTBA MHOINNEPKKH IIponecca pa3padoTKH MOTyT
OOCTYOUTE C OMO3J4aHUEM. ECIM NpOEKT WHHOBALMOHHBIM M TEXHWYECKU CIOKHBIM, 5TO
CTAHOBUTCS JOTOTHUTEILHEIM (PAKTOPOM IMOSABICHUS HENMPEABUACHHBIX NPOOIEM U YBETUUEHUA
IUIMTEIEHOCTH PEATM3AlMN IIPOEKTA MO CPABHEHUIO C HEPBOHAYAIBHEIMH OLIEHKAMM.

Kpome BpEMEHHBIX 3aTpar, MEHEMIXKEpP [OJIKEH pacCuurarb OPYyTrUe pecypchl,
HEOOXOAMMEIE IJI1 YCHEHNIHOTO BBIMNOJHEHWA Kaxaoro srama. OCoOell BUI pPeCypcoB — 3TO
KOMAaHA %%EKB&I?ﬂTnlﬂiﬁﬁcﬂﬁ,Hﬂp}mﬂquHHﬂﬂ K BBIITOJTHEHUIO OpOEKTa. JIpyruMu BUgaMu pecypcoB
MOTYT SIHRBPOHHED € CBOOOOHOE [HUCKOBOE IIPOCTPAHCTBO HA CEPBEpPE, BpeMs

CepTMOFRTTONTR SO B AR S P KAk 0T 6L 00 Entimanenoro  00opynoBanua M OIOIKETHBIE CpEnCTBa HA

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

KOMAaHIUPOBOYHBIE PACXOIEI HEPCOHATA, PA0OTAOMIEr0 HA TPOEKTOM.

Nencteutened: ¢ 19.08.2022 no 19.08.2023



TpeboBanus k 11O

,I[I—IHFPHMMI:I I[poIeCCOB H BpeMEeHHbIEC THArpaMMbI

—

Coznarme
rpadania
patar

FacnpEaenerne
MADGOHAN
Mg ATANAM

QnpeasneH1e
1A8ACHM HX
ATAMN

BT T —

DnpageneHse
3T4N0B

Pucynok 4.2 - [Ipouecc cocrasnenus rpadguka pador

CymecTByer XOpOouee SMIIMPUUECKOE MPABUIIO: OIEHUBATh BPEMEHHBIE 3aTPATHI TAK, KAK
OyITO HUYEr0 HEONPEIBHUICHHOTO W 'TUIOXOTO" HE MOMKET CIIYUYUTBHCH, 3aTEM YBEIUYUTH 3TH
OLIEHKU U1 yU4€Td BO3MOKHEIX ITpodneM. Bo3MOKHEIE, HO TPYIHO MPOTHO3UPYEMBIE TPOOIEMEL
CYILIECTBEHHO 3aBUCAT OT THUIIA W MAPAMETPOB MPOEKTA, 4 TAK¥KE€ OT KBATHM(PUKAIIMM U OMBITA
UIEHOB KOMAHIBI pa3paboTtdukoB. K MCXOZHBEIM pACUETHBIM OIIEHKAM PEKOMEHIYETCSA
no0asiaTe 30% Ha Bo3MOkHBEIE TpoOaeMEl U 3aTem enie 20%, yTo0bI OBITE TOTOBBIM K TOMY, UTO
HEBO3MOKHO NPEIBUIETD.

['padux pabor mo mpoekry OOBIUHO HOPENCTABIAECTCA B BUAE HAOOpa auarpaMm H
rpapukoOB, MOKA3EIBAIONIMX pa30MEHME MNPOEKTHBIX padOT HA HSTambl, 3aBUCHUMOCTH MEKAY
yTaraMy M pacupenencHue pa3padoTUMKOB MO ATAMAM.

BpeMeHHbIe H ceTeBbIe JHATPAMMBbI

BpemenHbie U cCeTEBBIE AMarpaMmbl IOJIE3HBI O MNpEACTaBiAeHUA rpaduka padorT.
Bpemennas pmuarpamma IOKa3pIBACT BPEMI Hadada M OKOHYAHMA KaKAOTO JTama U €ro
mUTENEHOCTE. CereBas mquarpamMMa OTOOpaX)aeT 3aBMCHUMOCTH MEKIy Pa3IMYHBIMA STarmaMu
MPOEKTA. ITU IUATPAMMEI MOKHO CO31aTh ABTOMATHMYECKU C MOMOMIBIO MPOTPAMMHEIX CPEICTB
MOIAEPKKH YIIPABIIEHUS HA OCHOBE MH()OPMAIINH, 3ATT0KEHHOM B 0a3€ TAHHBIX MPOEKTA.

PaccmoTpum sTanmel HEKOETO MNPOEKTA, IMPEACTABIEHHBIE B TaOm. 4.2, U3 KOTOpOH, B
JACTHOCTH, BHUIOHO, 49TO 2rtam 13 3aBUcHT OT 2Tama 11. 210 3HauuT, uTt0 »Tam 11 momxkeH
3aBEPIIUTHCA Mpexkae, deM HagHercsa stan 13. Hanmpumep, wHa »stane 11 npoBomurcs
KOMIOHEHTHBIM aHATA3 CO30aBAEMOr0 MPOTPAMMHOTO TMPOAYKTa, a Ha osrame 13 —
MPOEKTUPOBAHUE CUCTEMEI.

Tabmuma 4.2 - DTanel opoekTa

Jram JUMTEIEHOCTE (IHM) 3aBHCHMOCTE
Tl 8

12 15

13 15 T1 (M1)

T4 10

15 10 12, T4 (M2)
16 5 T1, T2 (M3)
17 20 T1 (M1)

T8 25 T4 (M5)

19 15 T3, T6 (M4)
T10 15 15, T7 (M7)
TI1 7 19 (M6)
T12 10 T11 (MS)

ANEKTPOHHOW NOANWUCHIO
Cepthdukar: Emm%%%%%ﬁ?@iﬁ%?@ﬁﬁ@ﬂ@“ﬁﬁaqemﬁ IUTUTETFHOCTH ATAMOB M 3aBUCUMOCTH MEXIY HUMA

Bnaneneu: lLlebayxoea TateAHa An

CaHODoOBHA
CTPOUTCA CETEBOU rpaagnﬁ MOCIEN0BATEIRHOCTH ATAnmoB (pucynok 4.3). Ha srom rpaduke

BHOIHO, KdKHC EHGDTH MDF}’T BEITTOJIHATECA HHpHHJIE‘JTE:HD, d KAdKHC OOJIAHEI BEIITOJIHATECA
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MOCJIEAOBATENRHO JPYTr 34 APYroM. OTambl 0003HAYEHBI MNPAMOYTroOJpHUKamu. KOHTPOIBHEIE
OTMETKHM M KOHTPOIBHBIE NPOEKTHBIE HIEMEHTHI ITOKA3aHBI B BUAE OBAJOB U 0003HAUEHEI (KaK U
B Tabn. 4.2) OykBou M c¢ coorBercrByrommM HOMEpOM. Jlatel HA DaHHOM Iuarpamme
COOTBETCTBYIOT HAUYaIy BBINMOJHEHUA HTanoB. (CeTeByr0 auarpamMmy CIeayeT 4YUTaTh CIeBa
HAMPABO U CBEPXY BHU3.

18/7/99

Pucynok 4.3 - CereBas nuarpamma 3STarnoB

Ecrm mna co3manusa CeTeBOM IUarpaMMbl  MCHOJB3YIOTCA HPOTPAMMHEBEIE  CPEICTBA
MONAEPKKN YIIPABICHUA IPOEKTOM, KAMKIBIH HSTAll JOJKEH 3aKAHYMBATHECSA KOHTPOJIBHOU
ormMeTkou. OuepenHOM Jram MOKET HAdarekCA TOJBKO TOrAd, Korma Oyaer mnomydeHa
KOHTPOJBHAS OTMETKA (KOTOpas MOMKET 3aBUCETh OT HECKOIBKUX MNPEANIECTBYIONIMX ATAIMOB).
[Tootomy B Tpersem crombue Tabn. 4.2 mpuBEAEHBI KOHTPOJIBHBIE OTMETKH; OHHU OyayT
OOCTUTHYTHEl TOJBKO TOTAA, KOraa OyIer 3aBepmieH HTam, B CTPOKE KOTOpPOTO IOMENIEeHa
COOTBETCTBYIOIIAS KOHTPOJIBHAS OTMETKA.

JIroOou sram HE MOXKET HAYATHCA, IMOKA HE BBIMNOJIHEHBI BCE JTANBI HA BCEX MyTAX,
BEIYIIMX OT HAYAJIA MPOEKTa K gaHHoMy stamy. Hampumep, stan 19 He MoO)eT HAUarsCs, Moka
He Oyayr 3aBepmieHwl dSTtanel 13 u T6. OTMeTuM, 4T0O B OAHHOM CIy4ae OCTHXKEHHUE
KOHTPOJILHOW OTMETKH M4 roBOpUT 0 TOM, UTO 3TH STAIMEI 3aBEPILIEHEL.

MuHnmaneHOE BpeMs BBIIIOJIHEHUA BCETO MPOEKTA MOKHO PaCCUYUTATh, IPOCYMMHPOBAB
B CETEBOM IUAarpaMMe IUTEIRHOCTH STAIIOB HA CAMOM [UIMHHOM NYTH (MIMHA IIYTH 31€ECh
U3MEPAETCA HE KOJIMUECTBOM HTAMOB HA ITyTH, & CYMMApPHOU JUIMTEABHOCTBIO STUX ATAIMOB) OT
HAUaIa MPOEKTa OO0 €r0 OKOHYAHUA (OTO TAK HA3BIBAEMBIN KPUTHYECKUI MyTh). B Hamewm coyuae
OPONOJDKUTENRHOCTE mpoekra cocraBmaer 11 nemems wnm 55 paboumx muen. Ha puce. 4.3
KPUTHYECKUH ITyTh MOKa3aH 00Jee TONCTBIMU JIMHUAMU, YEM OCTANBHBIE MyTH. lakum o0pazom,
00mIas MPOJOMKUTEIRFHOCTE PEeATM3AIMU MPOEKTA 3aBUCUT OT ATAMOB padOT, HAXOAAMIUXCA HA
KPHTIIECKOM MEﬁ?ﬁ{ﬁﬂHmﬁaﬂ 3a0€PKKa B 3aBEpPHICHUM Mr000T0 3Tama HA KPUTHYECKOM IyTH

MACAH
MPUBE ICTNE3ANSGIKKROBRCED IIPOCKTA.
Ceptuipukar.  2COTPR WQ%E% ‘4TamoB, HE BXOOANIAX B KPUTHUECKWH TIVTh, HE BIUAET Ha
Bnaneneu: meﬁayxggg aTeAHa AnexkcaHgpOBHa ’ A p IT}’ ’

PO OOJKHUTCIBbHOCTE BCCTO ITPOCKTA J0 TCX IMOP, MOKAd CYMMAPHAA JJIMUTCIIBHOCTE 5THX 3TAIIOB (C

yUTOM 3aI€PKEK) HAa KAKOM-HMOyAb IIYTM HE IPEBBICUT HNPOIOIDKATEIBHOCTH padoT Ha
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KpUTUUECKOM IyTu. Hampumep, 3azepxkka sranma 18 Ha Cpok, meHpmmy 20 mHENW, HUKAK HE
BIMACT HA OOMNIy0 TPOIOIKHUTEIRHOCTE mpoekta. Ha puc. 4.4 mpencraBieHa BpEeMEHHAS

AHarpamMma, Had HUTUpUﬁ [MOKA3dHbI BO3MOMHEIC 3dICPKH Hd KdKIOM STalle.
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Pucynok 4.4 - Bpemennas nuarpaMmma JUIMTEIBHOCTH 3TAMOB

CereBas nquarpaMma IMO3BOJIIET YBUAETH B 3aBHCHMMOCTH OTANOB 3HAYUMOCTH TOTO WIIH
WMHOTO 3Tala i1 PeaIM3alud BCETO IPOeKTa. BHMManue k sramaM KPUTHYECKOrO ITyTH 9acTo
MO3BOJISIET HAWTH CIOCOOBI MX WM3MEHEHUS C TEM, YTOOBI COKPATHTH INTEILHOCTH BCETO
mpoekTa. MeHemKepsl NCITOTB3YIOT CETEBYIO TUarpaMMy I pactpeneneHus padorT.

Ha puc. 4.5 mokazano npyroe mpexacraBienne rpaduka padoT. IT0 BpeMeHHAs
muarpaMma (MHOTIA Ha3bkIBAEMas MO UMEHHW ee u3o0perarens auarpamMmoi ['anTa) MoxeT OBITH
MOCTPOEHA NPOTPAMMHEIMU CPENCTBAMH MOAAEPKKHU Ipolecca ynpasieHus. OHa MOKa3bIBAET
IUTNTEIHHOCTE BBIMOJHEHUA KAXIOOTO JTama W BO3MOKHBIE WX 34IEPKKH (ITOKA3aHEI
3aTEHEHHBIMU IIPAMOYTOJIBHUKAMHA ), & TAKKE JATHl HAYAIA M OKOHYAHUA KAXKIOT0 STAId. JTaITk
KPUTHUYECKOTO IMyTH HE MMEIOT 3aTEHEHHBIX MPAMOYTOJIBHUKOB; 3TO O3HAYAET, UTO 3aIEPIKKA C
3aBEPIICHUEM JTAHHBIX 3TAINIOB IIPUBEAET K YBEJIMUEHHUIO JIIUTEIBEHOCTH BCETO MPOEKTA.

Tabnuma 4.3 - Pacipenenenue NCIOTHUATETEH O 3Tarmam

Jramn U cnomaurens
Tl Jlxetin
12 AHHa
13 Jxetin
14 Open
15 Mbopu
16 AHHa
17 M
PO o
Ceptuchukat:  2C0000043E9ABBBY Jkenn
Bnageneu:  llleBayxosa Tarssna Anekchihposna AHHA
TI11 Open
Deiictautenex: ¢ 19.08.2022 no 19.08|2063 2 Open




[TongoOHO pacnpeneneHnio BpEMEHH BEIMTOJIHEHN STAIOB, MEHEKEP JOJIKEH PACCUNTATh
pacmpeneneHue pecypcoB mo 3TamaM, B YaCTHOCTH HA3HAUYUTH MCIIOTHUTENEH HA KA IBIN STall.
B Tabn. 4.3 nmpuBeneHo pacnpeneneHue pa3zpabOTUMKOB HA KaXKOBIM ATAI, HNPEICTABICHHBIN
Ha puc. 4.5.

[IpuBenennas tabmina woxker OBITH MCIOIB30BAHA MPOTPAMMHEIMUA  CPEICTBAMU
MOOIEPKKH TIPOIIECCAa YIOPAaBJIEHUA [ HOCTPOCHUsA BPEMEHHOM IHATPAMMEI 3aHATOCTH
COTPYAHUKOB HA OMpENeNeHHBIX sTamax pabor (puc. 4.5). Ilepconan ne 3amar B padore Hax
MPOEKTOM BCE BpeMs ero peammsanuu. B Teuenue mepuoma HE3aHATOCTH COTPYIHMKH MOTYT
OBITE B OTITyCKE, padOTaTh HAZ APYTUMU IIPOEKTAMH, TPOXOAUTE 0OyIEHNE U T. .
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Pucynok 4.5 - Bpemennas muarpamma pacnpeneaeHus padOTHUKOB IO HTanaMm

B Oompmmx opramm3amusax OOBIYHO pabdoTaer MHOTO CHEHUATHCTOB, KOTOPBIE
3aIEUCTBYIOTCA B MMPOEKTE MO Mepe HeoOxoaumocTh. KoHeuHO, TaKOW MOAX0d MOJKET CO3MATh
OMpENENEHHBIE MPOOIEMBI I MEHEIKEPOB MPOEKTOB. Hampumep, ecinu crenpamicT 3aHAT B
MPOEKTE, KOTOPBIM 3aJE€PKUBACTCHA, OTO MOMKET CO34aTh MPIMEIE CIOKHOCTU IS JIPYTUX
MPOEKTOB, TI€ OH TAKKE TOMKEH yUaCTBOBATE.

[lepponauaneueii rpadguk padoT HEM30EKHO COAEPKUT KAKUE-HUOYAL OMMOKW WM
nenopaborku. Ilo mepe peamzanmm MOpoekTa pacCUUTAHHBIE OLEHKW OJIUTEIbHOCTH
BBITTOJTHEHUA STANOB PadOT AOJIKHBI CPABHUBATLCA C PEATHHBIMHA CPOKAMM BBIMTOJIHEHUSA STHX
yranoB. Pe3ynbpTarsl CpaBHEHUS JOKHBI MCHOJIL30BATECA B KAYECTBE OCHOBEI U1 ITEPECMOTpa
rpadpuka padoOT eme HE pPEeaTM30BAHHBIX HTAMOB MHPOEKTA, B YACTHOCTHM OJA TOTO, YTOOBI
MOMBITATECA YMEHBIINTE JIUTEIBHOCTh STANIOB KPUTUUECKOTO MY TH.

ITocraHoBKkAa 332/1a4H K J1a0opaTopHO padoTe 4

1. U3yuurs npenmaraemslil TEOPETUIECKUN MATEPHAIL

2. [TocTpouts BpEMEHHYIO U CETEBYIO AUATPAMMEI IJI1 BEIOPAHHOTO MPOEKTA.

3. IlocTpouts quarpammy pacopeneaeHus y4aCTHUKOB ITPYIIEL ITO STAMaM.

4. [TocTpouTs CIMCOK BO3MOIKHEBIX PHCKOB C YKA3aHUEM HA3BAHUA U OMMMCAHMA PHUCKA.
5. IlpoBectu ananu3 pucKoB.

6. Omucars CTpaTeruio MIAHUPOBAHUA PUCKOB.

7. HQGHPOEnRTHET,  BKTIOYAIONMIT  BCE INOJYYCHHEIC IHATPAMMBI M ONMCAHUEC

cTparervi BT iickos. [Ipencrasute oTyer mo madboparopHoit padOTE AT 3ANTUTHI.
Eepmd}hﬁaT 2C0000043E9ABBBY52205ETBASD0060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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BapuaHTbI HHANBHAYAJIBHBLIX 321aHHH

B cooTBeTCTBMM C yKa3aHHOM OPEOAMETHOM OOMACTBEI0 UM KJIACCOM pa3padaTeIBAEMOM
MH(POPMAITMOHHON CHCTEMBI MNOCTPOWUTH BPEMEHHYIO M CETEBYIO IMATPAMMEI, MOCTPOUTH
ouarpaMMy pacrpeneneHus Y4aCTHUKOB TPYINBI IO 3TArmaMm; MOCTPOUTH CIMCOK BO3MOKHBIX
PHUCKOB C YyKa3aHMEM HA3BAHWA W OIMMCAHMA PHUCKA; MPOBECTH AHAJIM3 PHUCKOB; ONMCATH
CTPATErvIo IIAHUPOBAHUS PUCKOB.

Tabmuua 4.4 — MapuBunyaneHele 3a1aH1s

No [Tpeaqmernas 00macTs Knacc UC

| Cxan MRP

2 [Ipon3BOACTBEHHOE MPEAIPHUATHE ERP

3 Toproroe npennpustue CRM

4 Toprosoe npeampusarue SCM

5 Toprosoe npeamnpuarue B2C

6 [Topran B2B

7 CTpOUTEIBEHOE IPEAIPUATHE N C yuerta

8 Briciiee yuebHoe 3aBeneHue N C ynpasienuns
9 NudpactpykTypa mpeampusaTis CIIITP

10 | AnmaparHas uH(QpacTpyKTypa IpeaIpuaThs JKCHEepPTHAA CHCTEMA

Cﬂ,[[Epm&HHE oT4eTa

[To BemosnenHou padorte cocraBmaeTCsa OTUeT. OTUET BBIMOJHAECTCA B SIEKTPOHHOM
Buze. I10 BEIMOMTHEHHOMY OTUETY MMPOBOAUTCA 3ammTa 1a00paTopHOU padOTEL.

Otuer mo maboparopHoM padOTE OOMKEH COCTOATE W3 CIEAYIONIUX CTPYKTYPHBIX
3JIEMEHTOB:

- TUTYJIBHBIA JTUCT;

- BBOJHAA 4Y4aCTh: KPATKOE€ OIMMCAHWE IIE€JEU IIpoeKkTa. BBoaHas 4acTe OTUETA IOJKHA
BKJIFOUATE MYHKTBL:  YCIOBHUE 3a0a4d; MOPAIOK BBEIMOJHEHUA; IPOTPAMMHO-AMITIAPATHRIE
CpEICTBA, UCMOIB3yEMEIE TIPH BRITTOTHEHUHN PaOOTEHL.

- OCHOBHAS 4acTte (omucanwe padoTel): omucanue WHPOPMANUOHHOW CUCTEMBL;
BPEMEHHAS W CETEBAsA OUArPAMMBl YOPaBI€HUA NOpoekTom paspadbotkn HC; muarpamma
pacrpeneneHus y4aCTHUKOB TPYINIBL IO 3TarmaM; CIIMCOK PHCKOB; aHAJIW3 PHUCKOB; CTPATETH
IUTAHUPOBAHU A PUCKOB.

- 3aKJTFOYECHME (BEIBOJIEI);

- CITMCOK UCTIONMB30BAHHOU JIMTEPATY PHI.

3ammra oruera mo nadboparopHou padOTe 3aKMOYAETCA B MPEABABICHUN MPENOIABATEITIO
MOJYYECHHBIX PE3YALTATOB B BUJE (pailia U JEMOHCTPAIMH MOJIYUYEHHEIX HABBIKOB IMPH OTBETAX
HA BOIPOCHI MPEINOJABATEIIA.

KoHTpoJibHBIE BONIPOCHI

1. Vnpasnenue ka4eCTBOM MPOTPAMMHOTO IMPOAYKTA.

2. [Iponiece mnammposanus cozmanus [10.

3. KOHTpOJIEHEIE OTMETKH STAIOB padoT.

4. JlmarpaMmel IPOIECCOB U BPEMEHHBIE THATPAMMEL.

5. BpeMeHHEIE U CETEBBIE TUATPAMMEL.

6. Pacripenenenune MCHOHUTENEH 10 STAITaMm

7. Tunel pUCKOB, KOTOPEIE MOTYT OKA34aTh BIUSHUE HA JAHHEIA MPOEKT

. OxomeEH |4 VIIPABJICHHS PUCKAMH
:::E I'IEEI‘IHEF:IE P P

KTPOHH

8
3
CepTudukar: EED&VD 4%%?% %ﬂ%ﬂﬂﬁ%ﬂ B

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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JlabopaTopnas pabdora S. Horanuu IDEF0, IDEF1, IDEF3

Hens padorsl: M3yuenue crparernmm ymnpaBieHHs pHcKamMHd nOpu  ynpaBieHuu [T-
npoekramu. [lomyuenne HABBIKOB MO MPUMEHEHMIO NAHHBIX METONOIOTHM AJA IIAHUPOBAHUS
npoekra. M3yuenue MeTo10B yripaBJIeHNs KAYECTBOM ITPOEKTUPOBAHUA NMHPOPMAITHOHHBIX CHCTEM.

Jlaboparopnasa pabora HampaBneHa Ha O3HAKOMIEHHWE C OCHOBHBIMHM ITOHATHAMH
METOIOJIOTHUHN YIIPABJICHUA ITPOEKTAMH, ITOJTyYEHUE HABBIKOB I10 IMPUMEHEHHIO TAHHBIX MOHATHH
Opu MOCTPOEHUHN IUIAHA IMPOEKTA, MOCTpOoeHu:A rpaduka paboT, pacrnpeneneHs UCIOTHUTENEH,
VOPABJIEHUA  PUCKAMHM, UW3YYEHHE  METOAOB  YNPABIEHHS  KAaueCTBOM  IPOEKTHPOBAHMS
MH(OPMAalMOHHBIX CHCTEM, U3YYEHUA METPUK KAUECTBA MPOTPaMMHOT0 00ECTIEUEHHS.

TpeOoBanusa k pe3yabTaram BEIITOTHEHUS MPAKTUYECKON paOOTHI:

[TocTpouts MOOEms yIpaBIeHU MPOEKTOM, BKIFOUAIONIYIO:

- ONIPENENEHUE BCEX STANOB MPOEKTA, 3aBUCHUMEIX STAMOB, ONMPEIEIEHUE NIUTEIHLHOCTH
3TAMNOB;

- MOCTPOEHHME HA OCHOBE ITOJIYUEHHBIX JTAHHBIX CETEBOW WM BPEMEHHOH TUATPAMM;

- NOCTPOEHME IMArPAMMEI pacupeaeaeHus padOTHUKOB MO STanam,

- pa3pabOTKy MOKA3aTEIeN KAa4eCTBA BEIMMOHEHUA MTPOEKTA 0 HTAmaM;

- pa3pabOTKy CTpaTeruy ynpaBieHUs PUCKAMU ITO STAIAM.

[Tpu onpenenennn sramna yKa3elBa€TCA €ro HA3BAHUE.

OcHoBBI TeOpHH

CrTpareruu ynpapjieHUs pucKaMi npu ynpapjeHuu I T-nmpoexkramu

BaxHoi gacTtero pabOTH MEHEMKEPA MPOEKTA SABISAETCA OLIEHKA PUCKOB, KOTOPBIE MOTYT
MOBIUATE HA rpauk paboT WM HA KA4ECTBO CO3JaBAEMOTO MPOTPAMMHOTO MPOAYKTA, U
pazpaboTKa MEPONPUATHH IO NPENOTBPAIICHUIO PUCKOB. Pe3yIbTaThl aHAIM3a PUCKOB JOJLKHEI
OBITE OTpa)€HBl B IUIAHE mpoekrda. OnpeneneHne pPUCKOB U pa3padOTKa MEPONPUATHUA IO
YMEHBILIEHUIO UX BIMAHUA HA XOJ BEIIOJIHEHUA MPOEKTA HA3EIBAECTCA YIPABICHUEM PUCKAMH.

KOHKpeTHBIE THNBI PUCKOB, KOTOPBIE MOTYT OKAa3aThb BIWUSHUE HA NAHHBIM IPOEKT,
3aBUCAT OT BHJA CO3QABAEMOTO MPOTPAMMHOIO MPOIYKTA M OT OPraHU3AlMOHHOTO0 OKPYKEHHI,
II€ peanu3yercsa MPOTPaMMHBIA IMPOEKT. BMECTE C TEM MHOTME THUMBI PUCKOB CITOCOOHBI
MOBJIMATE HA TIOOBIE MPOTPAMMHEIE IIPOEKTEL, 9TU PUCKA ITPUBEACHEL B TA0mI. 5.1.

Tabmuma 5.1 - Bo3amoxkHBIE pUCKHM IPOTPAMMHEIX ITPOEKTOB

Puck Tumer pucka [Om{r;‘ aHUE PHUCKa
Tekyuects Puck mia mpoekra OneITHEIE pa3pa0OTIYNKH MOKUIOAIOT OPOEKT 10
pazpadOTINKOB €ro 3aBEPUIICHUA
MN3menenue B Puck mia mpoekra Oprannsamnusa MEHAET CBOU MPHUOPUTETEHI B
yIIPABJICHUN VIIPABJIEHHUH IIPOEKTOM
OpTraHu3aIHeH
HerotoBHOCTE Puck mis mpoekra AnmapaTHel€ CPEACTBA, KOTOPBIE HEOOXO MBI
ANITapaTHBIX CPENCTB IS IPOEKTA, HE MMOCTYITMUIN BOBPEMSA WJIH HE
FOTOBBI K SKCILTYaTALUH
M3menenue Puck mia npoekran  |[[losBnenue OOIBIIOTO KOJIMUECTBA
TpeOOBaHUI TS HEIPEABUICHHEIX U3MEHEHUN B TPEOOBAHUAX,
pazpabaTeIBAEMOTO  [PEOBABIAEMEIX K pazpadarsiaemomy 10
IMPOAYKTA
3amepiKKa B Puck mmasg mpoektaun  |[Cmenm)MKanyyu OCHOBHEIX MHTEP(ENICOB
pazpaboTke s [TOICCTEM HE MOCTYIHIIN K pa3paboTuynkam B
cnenupukanmm pazpabareiBa€MOro  [COOTBETCTBUU C rpaukoM padoT
Ceprufp i€ QOMCHKA PasadePase /e eKomnd JEPOEKTa U [Pa3mMep CUCTEMBI 3HAYUTENBEHO MPEBBICHUII
Snandneya3 pABFTEIB deNoi™ e ca Al [MEPBOHAYATEHYIO OIIEHKY
CHCTEMBEI pazpabareIBA€MOT0
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MPOIYKTa
Henocrarounas Puck muaa CASE-cpencrTBa, npeIHa3HAYECHHEBIE IS
s(ppextuBHOCTE CASE- pazpabarsiBaeMoro  [MOAIEPKKH MPOEKTA, OKA3ATUCE MEHEE
CpEICTB IMPOAYKTA Y (PEeKTUBHEIMH, UEM OIKHUIATOCEH
MN3menenns B buznec-puck (OCHOBHBIE TEXHOIOTHH MTOCTPOECHUS
TEXHOJOTHH [TPOTPAMMHOM CUCTEMBI 3aMEHATOTCS HOBBIMH
pazpadotku [10
[TosBnenue busznec-puck Ha pelHKE MPOrpaMMHBIX MTPOIYKTOB 10
KOHKYPHPYIOLIETO OKOHYAHM NTPOEKTA NOABUIACE KOHKYPUPYIOIIAS
MPOTPAMMHOT O [MpOrpaMMHas CUCTEMA
MPOIYKTa

YOpomeHHo pPHUCK MOXKHO HOHUMATh KAaK BEPOATHOCTH HPOABIEHHUSA KAKUX-TH00
HEOIArOMPUATHRIX OOCTOATENHCTB, HETATUBHO BIMAIONINX HA peanu3anuio npoekra. Pucku
MOTYT YIPOXKAaTh IPOEKTY B LIEI0M, CO3JABAEMOMY IIPOrPAMMHOMY HPOAYKTY WM OPraHnu3aliuu-
pazpaboTuuky. MOKHO BELAEIUTE TPH TUIIA PUCKOB.

1. Pucku nns mpoekra, KOTOPEIE BIMAIOT HA rpadpuk padoT mim pecypceel, HEOOXOTUMBIE
IUISL BBITTOJTHEHUA MPOEKTA.

2.Puckn  pgma  pa3pabareiBa€MOTO  MNPOAYKTA, BAMAIONIAE HA  KAYECTBO WM
MPOU3BOIUTENEHOCTE Pa3padaTeIBAEMOT0 MIPOrPAMMHOTO IPOAYKTA.

3. buznec-pucku, OTHOCATIMECA K OPTAHN3AIMH-Pa3padOTUMKY WIN MOCTABIINKAM.

Koneuno, 5Tu TUIIEI PUCKOB MOTYT Mepecekarbcs. Hampumep, €Cau  ONBITHBIN
MPOTPAMMHUCT IMOKHAAET ITPOEKT, 3TO OyImeT PUCKOM I IMPOEKTa (IMOCKOJBKY 3aJEPKHUBAETCA
CPOK CHAuu TOTOBOTO HPOAYKTA), PUCKOM s NOPOAYKTA (TAK KAK HOBBIM ITPOTPAMMUCT,
3aMEHUBIINN YHIEANIETO, MOKET OKAa3aTbCAd HE CIMIIKOM ONBITHEIM M CIEIAThH OIHMOKH B
mporpamMme) M OU3HEC-PUCKOM (IMOCKOJBKY 3aJE€p/KKa JAHHOTO MPOEKTA MOMKET HETaTUBHO
MOBIUATE HA Oyaymme OemoBBEIE KOHTAKTHI MEKAY 3aKa34duKOM W OpraHu3anueu-
pa3padoOTINKOM).

Cxema mporecca yInpasaeHusa PUCKaMH MOKa3aHa Ha puc. 5.1. 3ToT mponecc cocrour u3
UETBIPEX CTATUM.

1. Onpenenenue puckoB. OOpenensaroTcs BO3MOMKHBIE PUCKH [ MPOEKTa, I
pa3padareIBA€MOro NpoayKTa u OM3HEC-PUCKH.

2. Anami3  puckoB. OLEHUBAETCS BEPOATHOCTL W MOCIENOBATENBHOCTH IOSABIECHHA
PUCKOBBIX CUTYAIIHUU.

3. IInannpoBanue puckor. [Inmanupyrorca meponpuaTHAs MO MPESOTBPAINICHHUIO PHUCKOB
WM MUHUMW3AIUA UX BO3IEHUCTBUS HA MPOEKT.

4. Mouutopunr puckosB. [locroanHoe onieHMBaHNE BEPOATHOCTEN PUCKOB M BEIMOITHEHUE
MEPONPUATHH MO CMATUYEHUIO MOCIEACTBUN MTPOABIEHUA PUCKOBBIX CUTYAIIHH.

Onpenenenxve s AHANA3 'Wn;aqupc BaMKe MOHUTORMHE J
PHCKOB ;mr.ma PHCEDE pnfmJ

== .r = ? = = T-
Crmcox | Crikcok MeponpHaTHa no Oicisaiiid
NOTEHLLA RN LD MeDBOCTENEHH X NDEAOTERALLEH M [._L,'..Hﬁe_
DHCKOB ! PHCXDB PUCKOR Sl

AOKYMEHT noagnncARucynok 5.1 - IIponecc ynpaBnenmnsa puckamu
ANEKTPOHHOW MOANMCHIO

Ceptucomkatr: 2C0000043ESABBB952205E7BAS00060000043E
Braneney:  WeohHPOITECE YIFPABACHIBT PUCKAMU, KAK M JAPYTHE MPOIECCH TIAHHPOBAHMA, SABIACTCA HUTE-

pPallMOHHEIM, BEIMNOJHAEMEIM B TEUEHUE BCEr0 CpokKa peanmsanuu npoekra. CHagaia paspada-
NeiicraEBIBAITGH  INIAHEBEs YIIPABICHUA PHUCKAMH, 3aTE€M ITIOCTOSHHO OTCIIEKHBACTCA CUTYyalHMsA BOKPYT




peammzannu npoekrta. [Ipu mocrynnenun HOBOM wMH(pOPMAIME O BO3MOKHBIX PUCKAX 3dHOBO
MPOBOANTCS AHATW3 PUCKOB M MEPBOCTEMEHHOE BHUMAHUE yAEIAETCA HOBBIM puckaMm. [Io mepe
NOCTYIUIEHHS HOBOM HWH(OPMAIMHM TAKKE HW3MEHSAIOTCA IJIAHBI MEPONPUATHN IO MPENoT-
BPAIIEHUIO U CMATYEHHUIO PUCKOB.

Pesynprarel mponecca ymopaBiI€HMs pPHUCKAMH JOKYMEHTHPYIOTCS B BHAE IIJAHOB
yOopaBiaceHusa puckaMu. OHU JOMKHEI BKIIOYATH OMMCAHUE BO3MOKHEBEIX MPOEKTHBIX PHUCKOB, MX
AHAIM3 ¥ IEPEUEHb MEPONTPUATHIA, HEOOXOIMMBIX I YOPABICHUA PUCKAMHU.

OnpeaeieHne pucKkoB

OmnpeneneHne puCKOB — MEpPBAs CTAOus MPOIecca ynpaBiaeHusa puckamu. Ha sTton cra-
WA OIMMCEIBAIOTCA PUCKH, KOTOPBIE MOTYT IIPOABUTHCA ITPH PEANM3AIMH NMPOEKTa. B mpuHImme
HA OTOH CTAQUU HE NOJDKHA OLEHUBATLCA BEPOATHOCTH U 3HAUMMOCTEL PHCKOB, HO HA IIPAKTHKE
MAIOBEPOATHBIE PUCKU C HE3HAUUTEIBHBIMH MTOCIEACTBUAMUI 0OBITHO OTOPACEIBAIOTCS Cpa3y.

OmnpeneneHue pPUCKOB MOKET BBINOIHATECA B PEKUME KOMAHTHOW padOTEL ¢
MCMOJIB30BAHUEM MOAX0a 'MO3rOBOM IITYPM' JTHOO OCHOBEIBATHCA HA OMBITE MeHemxepa. [lpu
ONMPENENEHNN PHUCKOB MOKET MMOMOYb HPUBENEHHBIM HHMIKE CIIMCOK BO3MOMKHBIX KAaTE€ropui
PHUCKOB.

1. Texnonormueckue  pucku. [Ipoucrekaror w3 OporpaMMHBIX W ANIAPATHBIX
TEXHOJIOTHI, HA OCHOBE KOTOPKIX pa3padaThIBAETCA CUCTEMA.

2. Pucku, cBsazanneie ¢ mepcoHanoM. CBA3aHEI C 4UIEHAMA KOMAHIEI pa3padOTINKOB.

3. Opranmzammonneie  pucku. [Ipoucrekaror w3 OpraHM3alMOHHOTO OKPYIKEHHUS, B
KOTOPOM BBITIOJIHAETCA MPOEKT.

4. UnctpymeHTameHeie  pucku. CBa3anel ¢ ucmoas3yeMmeiMu CASE-cpenctBammu  u
OPYTUMU CPENCTBAMU NOONEPKKH mporecca cozaanus [10.

5.Pucku, cBa3aHHBIE C CUCTEMHBIMH TpeOoBaHwaMmu. [IposBnaroTca mpu HU3MEHEHUM
TpeOOBAaHNU, TPEABABIAEMEIX K pa3padaTEIBAEMON CUCTEME.

6. Pucku oneHnnBanusA. CBA3aHbI C OIEHUBAHUEM XaPAKTEPUCTHUK MMPOTPAMMHON CHCTEMEI
1 PECYPCOB, HEOOXOAMMBIX IJIS peaTM3aIiy IPOEKTA.

B Tabm. 5.2 npencraBneHsl HEKOTOPBIE MPUMEPEI, OTHOCANIMECS K KAXKIOU U3 OMUCAHHBIX
KaTeropui pUCKOB. Pe3ynprarom sTama onpeneneHus PUCKOB OyI€T ATUHHBIA CITMCOK BO3MOXK -
HBIX PUCKOB, KOTOPBIE MOTYT ITOBJIMATE HA pa3padareiBa€MEIN IMPOTPAMMHBIN HPOIYKT, MPOEKT
WA OPTaHU3 a0 -pa3padoTInKa.

Tabnuma 5.2 - Kareropuu puckoB
Kareropus puckos [IprMeps! pUCKOB

Texnonornueckne pucku ba3za maHHBIX, KOTOpas UCMOJB3YETCA B NMPOrPAMMHON CHCTEME, HE

oOecmeunBaeT 00pabOTKy 0KUOAEMOr0 00BEMA TPAHZAKIIUI.

[[porpaMMHBIE KOMITOHEHTBEI, KOTOPBIE MCITOJB3YIOTCS MOBTOPHO,
MMEIOT AEe(PEKTHl, OTPAHMYMBAIOIINE HX (PYHKIMOHAIBHEIE BO3-

MO KHOCTH
Pucku, CBS3AHHBIE ¢ [HeBo3moxnO nogoopars pabOTHUKOB C TpeOyeMBIM
MEePCOHATIOM Mpo(PeCCUOHAIBEHEIM YPOBHEM.

Bemnynmit pazpadoTumk 3a001€1 B CAaMOE KPUTHIECKOE BPEMI.
HeB0o3MO#KHO OPraHu30BaTh HEOOX0IMMO€E 00yUueHre epCoHAIA

Opranu3aioOHHEIE PUCKA

JOKYMEHT MNOANCAH

B opranusaiuu, BeimoJdHsroniei paspadorky I10, mpousomnuia pe-
OpraHusanvsa, B pE3yJIbTaT€ 4Yero W3MEHWINCH IPHOPHUTETHL B
[VIPaBIECHUHU ITPOECKTOM.
DuHaHCOBEIE 3aTPYIHEHUS B OPTAHU3AIIMH ITPUBETH K YMEHB IIIEHUIO|
010 K eTa IIPoeKTa

IANEKTPOHHOW NOANWUCEID

CeprydiiBrCTPYMEHTANBITEIC PHCI00DIpOFpamMMEBIl KO, reHepupyeMsell CASE-cpencrsamu, He 3

Bnangneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

CKTHBEH.
ASE-cpenctBa  HEBO3MOKHO  HUHTETPHPOBATE €  JOPYTHMH
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kpeacmamm O IAEPKKU MMPOEKTA

Pucku, CBS3AHHBIC ¢ M3menenus TpeOOBaHUN NPUBOOAT K 3HAUUTEILHEIM ITOBTOPHBIM
CUCTEMHBIMHM TPEOOBAHUAMM [TEMHBIMH  TPEOOBAHUAMHU paboraM 1O MPOEKTUPOBAHUIO|
CHCTEMBEL.

[lepponauamsnas Hederkas (POPMYIMPOBKA IMONB30BATEIBCKUX
TpeOOBaHNIT OPUBENA K 3HAUUTEIBHBIM W3MEHEHHAM CHCTEMHBIX
TpeOOBaHMI, OPOABUBIIMXCA HA HO3JHUX CTAAUAX pa3padoOTKH

[MpOeKTa

Puicku onieHuBanuA HenooreHky BpEMEHH BHITOJIHEHUS MMPOEKTA.
CKOpOCTh BEISBJIEHHUS TE(PEKTOB B CHUCTEME HUKE paHee
3AMTAHU POBAHHOU.
Pasmep cCHUCTEMBI 3HAQUUTEIHLHO MPEBBIIAET MEPBOHAYAIHHO|
[paccUnTaHHEIH

AHAJIH3 PHCKOB
[Tpu anammse gnsd Kakooro OMPEAEICHHOTO PUCKA HOACYWUTHIBAETCA BEPOATHOCTH €r0

OPOSBJIECHUA W ymepd, KOTOPBIM OH MOXKET HaHeCTH. He cymiecTByer mnpoCTEIX METOIOB
BBITTOJTHEHUS dAHAIM3a PUCKOB — B 3HAUWTEIRHOM MEPE OH OCHOBAH HA MHEHMM M OMBITE
MeHemxepa. MOKHO NPUBECTH CIEAYIONIYIO MIKATY BEPOATHOCTEN PUCKOB U UX MMOCIEACTBUMU.

BepoATHOCTE puCKa CYUTAETCA OUEHb HU3KOHW, €CIM OHA uMeeT 3HadeHue menee 10%;

HI3KOU, ecau ee 3Hauenue ot 10 mo 25 %; cpemnent npu 3HaueHmsax oT 25 mo 50%; BBEICOKOI,
ecrmn 3HaueHue konebnercs ot 50 1o 75%; 04eHB BEICOKON Opu 3HAYeHUAX Oomnee 75%.

Bo03MOkHBIN yIIEPO OT PUCKOBBIX CHUTYAlMM MOJKHO IMOAPA3IEINUTH HA KaTacTpoduue-

CKHH, CEPBE3HEBII, TEPIUMEIN U HE3HAUUTEILHBIN.

Y

Pesynprarel aHanmmsza pUCKOB AOKHEI OBITE HNPENCTABIACHBEI B BHUIE TAOIUIBI PHUCKOB,
NOPAJOUYEHHBIX MO CTEMEHH BO3MOKHOrO ymiepba. B Tabm. 5.3 mpuBenen ynopsaaodeHHBIN

CIIUCOK PUCKOB, OMMMCAHHBIX B Tali. 5.2 Tam K€ yKa3aHbel BEPOATHOCTH HTUX PHUCKOB. 31ECH
BEPOATHOCTH PUCKOB U CTENEHb ymepOda OT HUX yKa3aHbl NPOU3BOIBHO. Ha mpaktuke mus mux

0
K

OpeneneHus HeoOxoamma moapoOHas uH@opmanus 0 mpoekre, texnomoruu cozmanusa [10,
OMAaHI€ Pa3pabOTIMKOB M O CAMOM OPTaHU3ALIMH.

Tabnua 5.3 - CrmMcoK pUCKOB MOCIE TPOBEACHMA UX aHAIN3a

Puck Bepostnocts | Crenens yniep0a
DuHaHCOBBEIE 3aTPyJIHEHUA B OpraHuszanuu npuBemm kK | Huskas Karacrpo(duueckas
YMEHBIIIECHUIO OI0IKEeTa MPOEKTa

HeBo3moxkuo nomoOpare paboTHHMKOB ¢ TpelOyrommmMmcs | Bricokas Karacrpoguueckas
npo(hECCHOHATBHBEIM YPOBHEM

Benynuiii pazpaboruuk 3abonen B camoe kpuruueckoe | CpemgHsas Cepne3nas

BPEMS

[IporpamMMHEBIE KOMITOHEHTEI, MCIOIB3YEMBIE HOBTOPHO, | Cpennas Cepre3nas

UMEIOT Ie(PEKTEl, OTPAHUYMBAIOIINE UX (PYHKIIMOHAIEHEIE

BO3MOKHOCTH

M3menenns TpeOOBaHMM NOPUBOAAT K 3HAUMTENBHBIM | CpemHss Cepne3nas
MOBTOPHEIM pad0OTaM IO IMPOEKTUPOBAHUIO CHCTEMEI

B oprammszamum, BemonHsronied —paspadborky 10, | Bricokas Cepne3nas

MPOU30ILIA  pPEeOpraHv3anys, B  PE3YIAbTAaTE  UETrO
W3MEHWINCE IIPUOPUTETEL B YIIPABICHUHN IIPOEKTOM

baza maHHBIX
CUCTEMEPNERPOHEOROOBWIEBACT O00padOTKy 0KMIaeMOro

H6 LA I PAT T AR AR T 05 7BAS00060000043E

Ceptvib jjg
Bnans :
CIO00IICHKH BPE‘ME‘HH BEBEIITOJIHCHMA Hpﬂ CKTd BLIC OKdA CE‘}}B C3HA4A

KOTOpAs MCHOJB3YETCA B IHporpamMMmuou | Cpennsas Cepnesnas
TR e P A EAr 24 porp pea p

Nencrt

CASE-cpeacrea HEBO3MOKHO MHTEIPHPOBATH C apyrumu | Beicokas Tepmimas

LA =" ™~



CpeaCcTBAMM ITOAICPKKH MTPOEKTA

[lepeonauamsnas HEUETKAA GpopmymmpoBka | Cpennsas Tepmiman
MOJIB30BATEIILCKUX TPEOOBAHMM NPUBENIA K 3HAUUTEIbHBIM
M3MEHEHUAM CHUCTEMHEBIX TPeOOBaHUM, MPOABUBIINXCA HA
MO3JHUX CTAOMAX Pa3pabOTKH MPOEKTa

Hepozmoxkuo opranmsoBate HeoOxomumoe oOyuenue | CpegHss Tepmimas
nepcoHana

CkOpOCTh BBIABIEHUA OE(PEKTOB B cUCTEME HUkE paHee | CpemHsas Tepmimasn
CILTAHUPOBAHHOMN

Pasmep CHCTEMBI 3HAYWUTENILHO TMPEBBILACT MNEPBOHA- | BriCcOokas Tepmimas
JaJIbHO PACCUUTAHHBIN

[Tporpammusiit  kox, renepupyemsii CASE-cpencrBamu, | Cpenuss Hesnauurensnas
Hed(p(heKTUBEH

KoHeuHo, kak BEpPOATHOCTH PUCKOB, TAK M BO3MOKHBEIM ymiepOd OT HUX JOIKHEI
NEPECMATPUBATECA MPHU HOCTYMIECHUH AOMOTHUTEIbHOM HMH(pOpMAnmuu 00 STHX PHCKAX U TI0
MEPE peamM3ani MEPONIPUATHI MO yIhpaBineHuo uMH. [lostomy mogoOHbIE TAOMUIIEI PHCKOB
OOJLKHBI IEPENEIBIBATHCA HA KAKIOW UTEPALIAH ITPOLIECCA YIPABIECHHUA PUCKAMH.

[Tocne mnpoBemeHus aHamm3a PUCKOB ONPENECIAIOTCS HAUOOIEE 3HAYMMEBIE PHUCKH,
KOTOPBIE 3aT€M OTCIEKHUBAIOTCS HA TMPOTMKEHUM BCEr0 CPOKAa BEIMOTHEHUA IPOEKTA.
Omnpenenenne TUX 3HAYUMBIX PHUCKOB 3aBUCHT OT MX BEPOATHOCTEN M BO3MOIKHOTO ymiepOa. B
o0mieM ciaydae BCEraa OTCIECKUBAIOTCA PUCKU C KATACTPOPHUUECKUMH IMOCIENCTBUAMHA, 4 TAKKE
PUCKH C CEPbE3HBIM ynIepOOM, 3HAYEHUE BEPOATHOCTH KOTOPHIX BBIIIE CPETHETO.

B HEKOTOPBIX CTATBAX PEKOMEHOYETCS ONPENEIUTh M OTCIekuBarsk 10 BepxHux"
PUCKOB, HO 5TO HE Bcerga OOOCHOBaHHAA pekOoMeHaauusa. KommgecTBO PUCKOB, KOTOPEIE
HEOOXOAMMO OTCJIEKHUBATH, 3ABUCUT OT KOHKPETHOTO MPOEKTA. ITO MOKET OBITH IMATH PUCKOB, a
MOKET — MATHaAuare. HoO, KOHEYHO, KOIWYECTBO PHCKOB, ITI0 KOTOPBIM IPOBOIUTCA
MOHUTOPHHI, OOJKHO OBITE 0003pUMBIM. bOJBIIOE KOJIMYECTBO OTCIEKHBAEMEIX PHCKOB
norpedyer OrpoMHOro Komudecrsa coOupaemon wunH(popmanmuu. W3 coucka puckos,
OPEACTABIEHHBIX B TAOMI. 3.6, I MOHUTOPHUHTA CIEAYET OTOOPATH T€ PUCKU, KOTOPEIE MOTYT
MPUBECTH K KATACTPO(PUIECKUM U CEPBE3HBIM NOCAEACTBUAM I BAIIETO MPOEKTA.

IL.1annpoBanme pHCKOB

[InanupoBanmue 3akiarouaercs B ONPENEIECHUM CTPATETUHA YIPABICHUA  KakKIbIM
3HAYMMBIM PHUCKOM, OTOOpPAHHEIM JJI1 MOHHUTOPHMHIA MOC/IE aHAIM3a PHUCKOB. 37E€ChH TAKKE HE
CYIIECTBYET OOMIENPUHATEIX MOAXOOOB MOA pPa3padOTKU TAaKMX CTPATETMHT — MHOTOE
OCHOBBIBAETCS HA "dyThe' W OMBITE MEHemxkepa npoekra. B Ttabn. 5.4 mokazaHsl BO3MOKHBIE
CTpAaTEruu yIpaBJICHUA OCHOBHBIMHM PUCKAMH, IPUBENEHHLIMA B TA0I. 5.3.

Tabmuma 5.4 - Crparernu ynpaBiaeHusa puCKaMHU
Puck Crparerus

(DunancoBele TPOOIEMEI

[lonroTOBUTE KpaTKUKW MOOKYMEHT I PYKOBOACTBA OPraHW3aluu,

O MCPCOHATA

OpraHu3aIn MOKA3BIBAIOMINI BAKHOCTh JAHHOTO TMPOEKTA I JOCTHKEHUS
(pMHAHCOBBIX IEJIEH OPraHu3aIu

[TpoOmemer [IpenynpequTe 3aka3uMka O HOOTEHUHMAIBHBIX  TPYJHOCTAX U

HEKBATU(PUIIMPOBAHHOT [BO3MOMKHOM 3aJEPKKE MPOEKTA, PACCMOTPETH BOMPOC O IOKYMIKE

KOMITOHEHTOB CHCTCMBI

bone3nu nepconana

AOKYMEHT TOONNCAL
SNEKTPOHHOW Noarnuc

Ceptvipbukatr: 2C0000043ESABBES52205E7TBA

Bnananeu: llleBayxoea TaTenAHa AnexkcaHgp

Peoprann3oBare paboTy KOMaHAB pa3zpabdOTUMKOB Takum o00pazom,
iT0O0BI 00sM3aHHOCTH M PaboTa YIEHOB KOMAHIBI HMEPEKPHIBATH APYT]
PYIANOBEIEACTBUE STOTO pazpaboTumku OyayT 3HATE U INMOHUMATH

‘Bamadyn, BEIMOJIHACMEIC IPYTHUMH COTPYIHHKAMH

JlepekTHEIE CHCTEMHEIC

3aMEHHTE [TOTCHIIHAJIEHO ,I[E‘Cb CKTHEIC CHCTCMHBEIC KOMITOHCHTEI
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KOMITOHCHTEI

MOKYIMHBIMHA KOMITOHEHTAMHW, TAPAHTUPYIONMMH KaueCTBO padOTEI

M3menenus TpedoBanni

[lonerTarecs  ompenemuTe  TpeOOBaHMA,  HauboOlee  BEPOSTHO
MMOBEPKEHHEIE M3MEHEHUAM; B CTPYKTYPE CHCTEMEI HE OTOOpa)arhb
NETAIBHYIO0 HH()OPMALIHIO

Peopranmzams [lonroTOBUTE KpaTKuil AOKYMEHT MO PYKOBOACTBA KOMIAHWH,
KOMITAHHH - MOKA3BIBAIONINKI  Ba)KHOCTb JAHHOTO TPOEKTA A JOCTHIKEHUS
pazpadoTunka (pMHAHCOBBIX IEIEH KOMITAHUU

Henocrarounas PaccMOTpeTs BO3MOKHOCTE MOKYIKHA 00JIEE MPOW3BOAUTENBHOU Oa3bl
MPOU3BOIUTEIEHOCTE MAaHHBIX

0a3pl TAHHBIX

Henoouenkn  Bpemenu [PaccMOTpeTs BOMPOC O  TOKYIKE CHUCTEMHBIX  KOMIIOHEHTOB,

BBEITTOJTHCHHA ITPOCKTA

HCCJICTOBATE BO3MOKHOCTE HCITOJIE30BAHHA TCHEPATOPA IMPOTPaAMMHOTO
KOd

CymecTByeT TpH KATErOPUN CTPATETUH YIIPABJIEHUS PUCKAMM.

1. Crparerumn npenorBpanieHus puckoB. COrmacHO ATUM CTPATETHAM CIAEIYET TPOBOIUTH
MEPONPUATHSA, CHIKAIOMNIAE BEPOSTHOCTL MPOABICHUSA PHUCKOB. [Ipumepom MoOKeT CiIyKUTH
CTpATETUs UCKIIIOYEHUA MOTEHINAIBHO Te(PEKTHBIX KOMIIOHEHTOB, OMMMCAHHAA B TA0I. 5.43

2. MuauMum3amo

HHEIE€ CcTparernu. HampaBieHsl Ha yMEHBIIEHHE BO3MOMKHOTO yimiepoa

OT PUCKOB. IIpumepom CirykUT cTparerna yMEHbIIEHUA ymiepOa or O0Ie3HM 4IE€HOB KOMAH JbI
pa3paboTuukoB (CM. TadI. 5.4).
3. [ImamupoBanue "aBapuitHeIX" cuTyaimpi. COrmacHO 3TUM CTPATETUAM HEO00XO0IMMO

UMETh IUIAH MEPONPHUATHH, KOTOPBIE CIEAYET BBIMOIHUTHL B CIy4ae MPOSBIEHUS PUCKOBOHM CH-
Tyauuu. B tabn. 5.4 510 crparernsa moBeAEHUA MPU BO3HHMKHOBEHWH (PUHAHCOBBIX MPOOIEM Y
OpraHu3anun-pa3padoTyuka.

MOHHTOPHHI pHCKOB

MOHUTOPUHT PUCKOB 3aKIIOUAETCS B PETYIAPHOM IEPECUETE BEPOATHOCTEM PHUCKOB M
yniep0a, KOTOPEIA OHU MOTYT HAaHECTH. [l 3TOoro HeoOX0IuMO MOCTOSTHHO OTCIIEKHUBATH (DAK-
TOPBL, KOTOPBIE BJIUAIOT HA BEPOATHOCTH PUCKOB M BO3MOKHBIA ymIepO. ITHU (DAKTOPHI 3aBUCHT
OT TUMOB pUCKa. B Tabin. 5.5 npuBeneHEI TPU3HAKH, KOTOPBIE MOMOTAIOT ONPEAEINTE TUI PUCKA.

Tabmuma 5.5 - [Ipuznaku puckos

Tum pucka [Ipi3naxku
Texnomornueckne 3amepKKu B IOCTABKE OOOPYIOBAHUA WIH HOPOTPAMMHEIX CpEICTB
PUCKH monnep;Kku mpouecca cozmanusa [1O, mMHOrouMcIeHHBIE TOKYMEHTH-
POBAHHBIE TEXHOJIOTHYECKHE MTPOOIEMBI
Pucku, cBa3anneie ¢ [Hu3koe MOpaJbHOE COCTOAHUE MEPCOHANA, HATAHYTHIE OTHOIIEHUS
MEPCOHATOM MEKIY WICHAMH KOMAHABI pPa3pabOTUMKOB, HM3KOE€ KA4ECTBO BBIIMOJI-
HECHHOM Pa0OTHI
Opranm3anoHHbIE Pa3roBopel cpemn mepcoHanma O MACCMBHOCTH W HEOOCTATOYHOM
PUCKH KOMITETEHTHOCTH BBICHIETO PYKOBOACTBA OPraHu3auN
HMucrpymenraneneie  [Hexenanme pa3paOOTUMKOB HMCHONB30BATE IPOTPAMMHEIE  CPENCTBA
PUCKH [MOIIEPKKU, HeomoOpureneHeie OT3BIBEI 0 CASE-cpencrBax, 3ampocel
Ha 00J1€€ MOIHEIE HHCTPYMEHTAILHEIE CPEACTBA
Pucku, cBazanneie ¢ [HeoOxomumocTe mepecMoTpa MHOTHMX — CHUCTEMHBIX — TPEOOBAHMI,
CHCTEMHBIMHA HETOBOJILCTBO 3akazuuka [10
TPeOOBAHUAMU
Pucku oneHnBanus M3menenns rpauka padoT, MHOTOYMCIEHHBIE OTUETHI O HAPYILIEHUH
OOKYMEHT Uuunmc.wﬂq)PTKﬂ padoT
EKTPOHHOW MOANMCHIO
Ceprudmcar:  2CoNYbOHEEEQPIHE  PUCK OB AOAKEH OBITh HEMPEPBIBHBIM MPOIIECCOM, OTCIICKHUBAIOIIAM X O

Bnanen@BITOUEECHIBTa MEPOEPIATEI 110 YIIPABJICHUI0 PUCKAMH, NPU STOM KaKIbII OCHOBHOM PHCK
OOJIKEH pacCMaTpPUBaTHCA OTIEIBHO.
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