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fTocTanoBka 3a1a4uH k J1adopaTopHOil padoTe 5

. I3yunTh npegmaraemMeiii TEOPETUUECKUM MaTEPHAIL.

. ITocTpouUTs BpEMEHHYIO U CETEBYIO TMATPAMMBI IJI1 BEIOPAHHOTO MPOEKTA.

. IlocTpouTs quarpamMmy pacrnpeneneHus Y4aCTHUKOB IPYIIBL IO STAMAM.

. I[TocTpouts cMCOK BO3MOJKHBIX PUCKOB € YKA3aHUEM HA3BAHUA U OMHUCAHUA PUCKA.

. IIpoBecTn anamms puckos.

. Onucars crpaTeruro miaHupOBaHUA PUCKOB.

.IlocTpours O0OT4éT, BKIIOUAIONIAM BCE IMOJYYEHHBIE OUATPAMMEL W OIMUCAHUE
CTpAaTETuH MIAaHUPOBAHUA pUCKOB. [IpeacraBuTe oTueT mo maboparopHou padoTe i 3alIUTHI.
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BapuaHTbI HHANBHAYAJIBHBLIX 32/1aHHH

B COOTBETCTBUM € yKa3aHHOM MPEIMETHOU OOIACThI0O U KIACCOM pa3padaTeIBAEMOU
MH(OPMAIIMOHHON CUCTEMBI MNOCTPOUTH BPEMEHHYKO W CETEBYK OUATPAMMEI, HOCTPOUTH
auarpaMmy pacupemeneHHs YUYaCTHUKOB TPYINBI MO ATAmaM; HOCTPOUTE CIMCOK BO3MOKHBIX
PUCKOB C YKA3aHMEM HA3BaHWUA M OIMMCAHUA PUCKA; HPOBECTH AHAIU3 PHCKOB; OMUCATEH
CTPATEruio IUIAHUPOBAHUS PHCKOB.

TaOmuua 5.6 — MaauBuayaneHeIe 3a1aHUS

No [Tpegmernas 001acTh Knacc UC

| Cxman MRP

2 [TpousBoacreenHoe npegnpusTIe ERP

3 Toprosoe peampusarue CRM

4 Toprosoe peampusarue SCM

5 Toprosoe npeampusarue B2C

6 [Topran B2B

7 CTpOUTENBEHOE TPEAIIPUATHE NC yuera

8 Briciuee yueOHOE 3aBeneHuE N C ynpasnenuns
9 MudpacrpykTypa npeanpusrus CIIITP

10 | AnmaparHas uHQpacTpyKTypa IpeaapusITHs DKCHEepPTHAS CHCTEMA

CBHEPWHHHE oT4deTa

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

Oruer mo mnaboparopHou padOTE OOMKEH COCTOATE M3 CIEAYIONIUX CTPYKTYPHBIX
SJIEMEHTOB:

- TUTYJIBHBIA JTUCT;

- BBOJHAA 4Y4aCTh: KPATKOE OIMMCAHWE IIE€JIEW IpoekTa. BBoagHas 4acTe OTUETA IOKHA
BKJIIOYATh MYHKTBL:  YCIOBHUE 3a0a4d; MOPAIOK BBIIIOJHEHUA; IPOTPAMMHO-AMIIAPATHBIE
CpEICTBA, UCIOIE3YEMEIE IIPH BEIITOJIHEHUHN PaOOTEL

- OCHOBHAS 4YacTh (omucanue padoTel): omucanue WHPOPMANMOHHOW CHCTEMEI;
BPEMEHHAS W CETEBAA OUATPAMMEBL YyOpaBlIeHus nOpoekTom paspadbotkun HC; muarpamma
pacrpeneneHus y4aCTHHUKOB TPYINIBL IO 3TarmaM; CIIUCOK PHCKOB; aHAIW3 PHUCKOB; CTPATETH
IUTAHUPOBAHU A PUCKOB.

- 3aKJTFOUYCHUEC (BBEIBOIEI);

- CIMMCOK UCIOMB30BAHHON JIUTEPATYPHI.

3ammra oruera mo nadoparopHoi padoTe 3aKMOYAETCS B MPEABABICHUN MPENOIABATEITIO
MOJYYECHHBIX PE3YAbTATOB B BUJIE (pailia U JEMOHCTPAIMU MOIYUYEHHBIX HABBIKOB MPH OTBETAX

Hd BOITPOCHED EHIO THBAT SHLA .
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3. KOHTpOJIEHEIE OTMETKH STAIOB padoT.

4. JlmarpaMMel TPOTIECCOB M BPEMEHHBIE THATPAMMEL.

5. BpeMeHHEBIE U CETEBBIE TUATPAMMEIL.

6. Pacnpenenenme uCmoHATENEH IO STArIam

7. Tunsl pUCKOB, KOTOPEIE MOTYT OKa3aTh BIWSHUE HA JAHHBIA MPOEKT
8. Cxema mponecca yrnpaBieHUs PUCKAMH

9. PeaympTars aHami3a pucKoB

6. YHEBHO-METOANYECKOE I UTHO®OPMAIINOHHOE OBECITEYEHUE
JUCHHUITJINHBI

6.1. IlepeyeHn OCHOBHOH H JONOJTHHATE/ILHOH JIHTEPATYPbI, HEOOXO0THMOMH /11
OCBOCHHUS THCIUAILTHHBI

6.1.1. IlepeyeHs OCHOBHOMH JIHTEPATYPbI

1. Anekcangpog, /1.B. UncTpymenTansHeIe cpeacTBa MH()OPMAIMOHHOTO MEHEIKMEHTA.
CASE-TexHOMOTMH W pachnpeneneHHsle WH(OPMAMOHHBIE CHUCTEMEI: yueOHOEe mocodue /
J1.B. Anekcanapos. - M.: @unance! u cratucruka, 2011. - 225 c¢. - ISBN 978-5-279-03475-8; To
ke [Dmexrponnsii pecype]|. - URL: http://biblioclub.ru/index.php?page=book&id=85069.

2. Abpamos, I'.B. IlpoexktupoBanne uHPOPMAIMOHHEIX CHCTEM: ydeOHOE mocobue /
I'B. AbpamoB, W.E.Mensenkora, JI.A.Kopobora. - Boponex : Boponexckui

rOCYJAPCTBEHHBIN YHUBEPCUTET MHKEHEPHBIX TexHomoruiu, 2012. - 172 ¢. : un.,radn., cxem. -
I[SBN 978-5-89448-953-7; To xe [DOnexrponnsrii pecypc]. - URL: http:/ /biblioclub.ru/

index.php? page= book&id = 141626.

6.1.2. IlepeyeHn JOMOJHUTE/ILHOH JIHTEPATYPHI

1. Ky3nenos, C.M. Uapopmannonneie texnonoruu: yuednoe nmocodbue / C.M. Ky3nHenos.
- Hosocubupck : HI'TY, 2011. - 144 c. - ISBN 978-5-7782-1685-3 ; To ke [DnexkTpoHHBII
pecypc]. - URL: http:/biblioclub.ru/index.php?page=booké&id=228789.

2. Kypunta O.B. OcCHOBEI mporpaMMHpPOBAHHMA W ANTOPUTMH3AIMU | DIEKTPOHHBIN
pecypc]: npaktukym/ Kypunra O.B., Munakosa O.B., [Ipockypun J[.K.— DnekTpoH. TEKCTOBEIE
maHnHele.—  Boponex: BopoHEkCKHMH  TOCYJZAPCTBEHHBIM  APXUTEKTYPHO-CTPOUTEIBHBIN
yausepeurer, 9bC ACB, 2015.— 133 ¢.— Pexuwm gocryma: http://www.iprbookshop.ru/59123.
— 9BC «IPRbooks».

6.2. IlepeyeHn Yu4eOHO-METONHYECKOT0 ODecIieYeHHSI CAMOCTOSITeILHONH padoThl
00yuaroHIuXCcH 10 JUCHUILIIHHE

1. Merognueckue ykaszaHusa K BBIITOJHEHUIO JTa0OpATOPHBIX pPadOT MmO AUCIUILINHE
«MopnenupoBanue nH(POPMAIMOHHEIX CUCTEM 00pa00TKH U POBOr0 KOHTEHTAY.

2. Meroguueckue pEKOMEHIANWUA IS CTYAEHTOB IO OPraHW3aluy CaMOCTOSATEILHOM
paboTrel mo muctuiumHe MonenupoBanne MH(POPMAIMOHHBIX CHCTEM 00padOTKM 1M pOBOroO
KOHTEHTA.

6.3. IlepeueHn pecypcoB HH(MPOPMAIHOHHO-TeJIeKOMMYHHKALNMOHHOH CeTH
NHTepHeT, HEOOXOTHUMBIX V11 OCBOCHHS THCIUAILTHHBI

1. Vausepcurerckas omOmmroreka online. http://www.biblioclub.ru.

2. 9BC «IPRbooks». http://www.iprbookshop.ru.

3. Dnekrponnas ombmorexka CKDV.. http://catalog.ncstu.ru.

4. T'ocymapcrBeHHas myOnuunas HaydHO- TexHudeckas OmOmmoreka Poccuum. (I'TIHTD

Poccin). wayw.gpatbau., .

SNEKTPOHHOW OLNTMCBH)
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Ipuioxenne A
TEXHUYECKOE 3AJIAHUE

Ha paspaborky MC «Cucrema»

Ob0nme ceemeHusd

1.1. HammenoBanmue cucremel

Anamnmnueckas nHpopMaruoHHaA cucrema «Cucremar.

2.1. Hazuauenue u 11e1m CO3JaHUS CUCTEMEI

Cucrema «Cucrema» npegHazHadeHa I MH(OPMAIMOHHOTO O0ecnmeueHus MmpouecCoB,
KOTOPEIE MPOUCXOOAT HA Kadeape CBA3aHHBIX C YYEOHO-METOAMYECKOM, HAYYHOM,
OOIIECTBEHHOU, OPraHN3alnOHHO-METOAUYECKON U BOCIUTATENLHON padOoTO.

Xapakrepuctuka 00BbEKTOB HH(pOpMATH3ALINI

3.1. Kparkoe omucanue padoTel Kadeapsl

K 0CHOBHBIM HampaBiIeHUAM Pa0OTHI Ka(eapel OTHOCATCA:

- YueOHo-meromnueckas padbora;

- Hayunas pa0ora;

- OpranmanmoHHO-MEeTO AMYecKas padbora;

- Pabora co cTygeHTaMu 320 YHUKAMU;

- OOmiecTBennas padbora;

- Bocrmrarensnas padora.

3.2. Omicanune 00BEKTOB MHPOPMATUIAIHT

K 0CHOBHBIM 00BEKTAM MH()OPMATU3AIINN CUCTEMBI OTHOCSATCA:
Kadenpa

- HammenoBanue kadenper

- MakyaeTET, K KOTOPOMY OTHOCUTCS Kadenpa

- BeO-caitt kadenpsr

- 3aBenyromi kaenapoit

3.2.1. YuebOno-meroguueckas padbora

[Tnman yueOHO-MeTOmMueCcKON padOTEL Ka(eape
- YueOHbIl 1O

- 3aBenyromit kaenpoil, COCTABUBIINM IUIAH
- Kajpenpa

Tema nng yueOHo-meTO IUUECKON padOTEL

- Hazpanus pabot

- CpOKH UCTIOTHEHUS

- OTBETCTBEHHEIE 3a BHIITOJTHEHUE TEMEI

Tpeboranusa k MHPOPMALIMOHHON CUCTEME

4.1. bazoBbele MPUHIUIIEI Pa3padOTKH MOACUCTEM

[Tpn mpoekTupoBannn u pazpadOTKE MONCHUCTEM NOJLKHBI MCHOJIB30BATHCS CIEOYIONINE
0a30BBIE MPUHIIUIIEL:

- Uckmouenne ny0mipoBanus BBOAA MH(OPMAIIMM U MOBBINIEHUE €€ JOCTOBEPHOCTH, 3a
CUET OTOKIECTBICHU PAHEE BBEAECHHOU MH(pOpMaLINM;

Ct e agisia S aoseropsrs cexyronuM TpeGOBAHMSM:

Ceprucbmkar: 20600l QHBFOBAPEITE CRAMOHHTSPPENC CUCTEMBI TOJKEH OBITH CPOPMHUPOBAH B COOTBETCTBUU
Snanenyd HapLTRANEA A TIodiAr fidip3oBaTeneit;
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CucremMa nomKHa CONEPHKATh:
- CpencrBa moucka uH(popMarmm;

Br100p mpuknamgHOro mporpaMMHOTO OOECTEUEeHMA CHUCTEMBI OOMKEH YAOBIETBOPSATH
CIIEAYIOIUM KPATEPUIM:
- Unrerparms ¢ 0azamMu TaHHBIX, MOAACPKUBAIONIMX Web-TEeXHOIOTHY;

4.2. TpeboBaHus K apXUTEKTYyPE CUCTEMBEIL.
Apxutektypa cucreMbl «CHCTEMa» SABIAETCS TPEX3BEHHOM. B KauecTBE KIMEHTCKOTO
PUIIOKEHN BEICTYHAET CTAHOAPTHRIA BEO-0Opaysep.

4.3. Tpeboranus k cmocodaMm U CPEACTBAM CBA3M 1A UHPOPMAIMOHHOTO 00OMEHA MEXKIY
KOMIOHEHTAMHU (MOIyJsiMi) CUCTEMBI

[Toncucremel mOMKHEI B3aMMOAEHUCTBOBATHL B IMPENEIAX E€IMHOW KOMITBIOTEPHOH CETH
(Uurepuer/UuTpaner), B KOTOPOU MPOUCXOOUT BECE 0OMEH MH(POPMALINEH.

4.4. TpeboBaHus K XapaKTEPUCTUKAM B3aMMOCBI3€H CHUCTEMBI CO CMEKHBIMUA CUCTEMAMHU
CMEXHBIMH CcUCTEMAMM [id UH(OPMAIMOHHOM cuUCTEMBI «(CHUCTemMa» SABIAIOTCA:
«Cucremaly,

4.5. TpeboBanus k pexumaMm (PyHKIIMOHUPOBAHUSA MOACUCTEMEI
PazpabareiBaemas cucrema nomxHa (PyHKIMOHMpOBATH 24 gaca B CyTKH, 365 nHEH B

roay...

4.6. TpeboBanus K ITOJIL30BATEILAM

Cucrema nmogpasyMeBaeT YETBIPE THUITA TOIb30BATE:

- CoTpygHHK — UMEET AOCTYN K MPOCMOTPY 0OMIMX HAHHEIX IO CBOEH Kadempe, a Takke
K MMPOCMOTPY U PESAKTUPOBAHUIO JIMUHBIX JTAHHBEIX, UMEET BO3MOKHOCTD ;

4.7. TpeboBaHusa 10 S3PTOHOMHKE M TEXHUYECKOHU 3CTETUKE
OcHOBHBIMM TpEeOOBAHUAMM TIO0 HSPrOHOMHUKE M TEXHMUECKON OCTETHKE SBIACTCA
AIEKBATHOCTHE BPEMEHM PEAKIIMM MOIYJIENM CHCTEMEI HA CIOKHOCTH 34Mpoca IMOJB30BATENSA K

DazaM maHHBIX:
- IIpu BEIMOTHEHNY CTAHIAPTHEIX 3AIPOCOB IMMOJIB30BATENL JOJLKEH pad0TATE C CUCTEMOU
B PEATLHOM PEKHME BPEMEHH;

4.8. TpeboBanusa K YUCIECHHOCTH M KBAMTH(IUKAIIMU MEPCOHATIA CUCTEMBI U PEKHUMY ET0
padoTHI.
KBam(pukanusa nepconana, nopsaaoK €ro NOATOTOBKHU U KOHTPOJIb 3HAHUH U HABBIKOB.

4.9. TpeboBanusa k 3anre MH(POPMAITUM OT HECAHKITMOHUPOBAHHOTO TOCTYIIA.

PazpabareiBaemas cucrema apokHa 00mamgarte CHENMATIM3UPOBAHHOM IMOICHUCTEMOU
pasrpaHUYeHusa OOCTyna K WH(MOPMANMOHHBIM pecypcaM, (PYHKIIMOHUPYIONIEH HA OCHOBE
CUCTEMBI ITOJIb30BATENECH U ITOJIB30BATENBCKUX TPYIIL.

4.10. TpeboBanusa k 0OMEHY TaHHEIMHA
- OOMEH paHHBEIMM JOMKEH IPOUCXOOUTE MmO cetu B cpene Intranet/Internet ¢

noaaepxkkon nporokona TCP/IP;
NOKYMEHT NMOAMUCAH
- ONEKTPOHHOW MOANWUCHIO

Ceprudurar:  2C08ID43E P PeBOBAITBI K BECINHEI CPEIe CUCTEMBI
sraaenen: Lt EpBED BAs HARHEIX 1w cepep NPIIOKEHMHT 10KeH 00eCeunBaTh:

Nencteutened: ¢ 19.08.2022 no 19.08.2023



4.12. TpeboBanusa Kk XpaHEHUIO TAHHBIX
baza manmeix «Cucremay qomKHa COOEPKATh CAEAYIONIME TAHHEIE!
- JlaHnHbIE 0 MIAHUPOBAHUU yUEOHO-METOIMIECKON PAOOTHI;

4.13. TpeboBanusa k OTAENBHEIM MOACUCTEMAM

4.13.1. YueOno-meTO1ueCKas padbora

OyHKIMK 3aBeayroniero kapegpoi

- Cozpanne 1miana y4eOHO-METOOUUECKOM padOThI HA y4eOHBIM CEMECTp, 3AIOJTHEHUS,
PENAKTUPOBAHUSA M YOAIECHNUA TAHHBIX IJIAHA;

Cocrae u conepxanue padort mo cozmannio CHuCTEMEI
Pa3zpaborats monens b/l, mo3Bomaroniyto xpanuts 1 00padaTeiBaTe BCE HEOOXOTUMEIE. ..

[Tpuemo-coarounsie ncneitanus CHCTEMBI
[Tocne 3aBepmenns Bcex padoT mo pazpadOTKe KOMIIOHEHTOB, HACTPOUKE MOACUCTEM U

Buecenne KOPPEKTHUPOBOK B MNPOTPAMMHBIA HOPOAYKT, CBSI3AHHBIX C OmMMUOKaMiI B
Cucreme
Bce ommbku, KOTOpeIe OyayT BRIABIEHBI B pabore CucTteMsl B TedeHUU 12 MecAres

TectupoBanue
[lepen cmauent Momynenn u KomMmnoHeHT 3aKka3umKy A7 BEISABIEHUS BO3MOMKHEBEIX COOEB B
pabore

[Topanok konTpons u npuemku CHUCTEMEL

JIns MpOBEpPKU BBIMOTHEHUS 3a0aHHBIX (PYHKIMN CHCTEMEBI, ONMPERETCHNUS U MPOBEPKH
coorBercTBUS TpeOoBaHusaM 13 KOMMUECTBEHHBIX W (WJIM) KAUYECTBEHHBIX XAPAKTEPHUCTUK
CucTeMBl, BBISABICHUA U yCTPAHEHUS HEIOCTATKOB B AEUCTBUAX (CHCTEMBI M B pazpadOoTaHHOU
DOKYMEHTAIMH, ITO3TAIMHOTO KOHTPOJA HAA XOAOM pa3pabOTKH TOMKHBI OBITh ITPOBEIEHEI
CIEOYIOIIMNE BUALI UCITBITAHWN:

- [IpenBapurenbHEIE;

[Tponiemyper TeCTHpPOBAHUA U KOHTPOJIS KA4ECTBA

[Ipu mpoBemeHMM MCHBITAHUN AOJKHBI MCIOJL30BATHCHA CICAYIOMIME THUILI OPOLIEAYP
TECTUPOBAHUA U KOHTPOJIA KAUECTBA:

- (pyHKIMOHATBEHOE  TecTupoBanue -  tTectupoBanue [IO  wHA  cooTBETCTBHE
(P YHKIIMOHATBEHBIM CIIETN(DUKAIASM;

OO0mume TpedoBaHMuA K IpUEMKE padoT
Cpokn U MECTO HPHUEMKHU, MOPAJOK MPUEMKH pabOT ONpenensroTcs B COOTBETCTBUU C
HACTOATIIHM 1 3.

TpebOoBannsa k TOKYyMEHTHPOBAHUIO

12.1. TpeboBanusa kK NPOEKTHON TOKYMEHTALINN

CocTaB M KOMIUIEKTHOCTE MPOEKTHOM JOKYMEHTAIMH TOJKHA COOTBETCTBOBATH
tpedoBanuam ['OCT 34.201-89.

[Tepeuens MOKyMEHTAIIMM IO CO3JAHUIO CUCTEMBI BKJTFOUAET:

- Omcanue uH DEM&HHGH‘HDFD obecrmeuenusa cucremsl (I115);

AOKYMEHT MNOANUCA
- BNIEKTPOHHOW NOANCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MUHHHCTEPCTBO OBPA3OBAHUS 1 HAY KU POCCUMCKOUW ®EIEPAITAN
DelepanpHOE FOCYJAPCTBEHHOE aBTOHOMHOE 00pa3oBarebHOe YUpeK/IeHHE BEICIIETO 00pa30BaHus
«CEBEPO-KABKA3CKWU OEAEPAJIBHBIM YHUBEPCHUTET»

Hucturyr cepeuca, typusma u quzaiiHa ((punuan) CKOVY B r. [Iaturopcke

METOAUYECKHUE YKA3AHUS _
NJISI CTYJIEHTOB ITO OPTAHU3AIIUUN CAMOCTOSATEJIBHOHN PABOTHI

MO IUCOUILJINHE
MOJIEJIUPOBAHUE HHOOPMAIMNOHHLBIX CUCTEM OBPABOTKHA
IHUOPOBOI'O KOHTEHTA
HarpagJieHue MTOITOTOBKH 09.03.02
NudopManHoHHbIe CHCTEMbBI H TEXHOJIOTHH
HarnpagsiieHHOCTE (TTpO(hHIIB) HNudopManuoHHbIe CHECTEMbI H TeXHOJIOTHH
00padOTKH HU(PPOBOro KOHTEHTA
Kpamu(pukanus BEITYCKHHKA bakanasp
AOKYMEHT TMOAMWCAH [Tsruropck 2022

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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BBE/IEHHUE

Meroguueckue pEeKOMEHIALMU  CONEPKAT IMEPEUYEHb TEM C  BOIPOCAMH  [UIA
CAMOCTOATENRHON TPOpadOTKKM, MNEPEYEeHs MPAKTHUYECKHUX paboT ¢ BOompocamMum  Ojd
CaMOCTOSATEMLHOM MPOPAOOTKH, MATEPHUAT I TTOATOTOBKN KOHTPOJIBEHOW PAOOTHI.

Meronnueckne ykaszaHus nOOCBAMIEHBI Kypcy «MonenmupoBanue wWH()OPMAIMOHHBIX
cucreM 00pabOTKK IU(POBOTO KOHTEHTA». Y HPABJIATH JIFOJBMH CIIOKHO. Y IPABJIATH JIFOIbMH
3p@pexkTuBHO — HEUMOBEPHO Ca0xkHO. IlosTOMy MBI M300peTaeM U CMEIIMBAEM pAa3HBIE
MPAKTUKW, AJITOPUTMEI U TEXHOJOTUHM KOHTPOJA, OIEHKH pe3yasTaroB Tpyaa. llepexommm
OT YCTAPEBIINX METOOWK K HOBBIM, CTAPAEMCS YYECTh BCE HIOAHCHI U PHUCKH, TPATHM BpPEMI
U PECYPCHI HA TUITAHUPOBAHUE BMECTO PAOOTHI ITO0 HAKATAHHO.

M3 MHOK€ECTBA METOIOJIOTHM HYKHA OJHA ONTUMAIBHAA M HACTPOECHHAA JIMYHO ITOJ HAC
U Ham npoekT. OOHO Aen0 BBINOJHATE [AOJIOHHBIE 3aJa4d CTPOTO IIO CKPUIITAM M3 KHHIH,
Opyroe — MeroaoM mpod u ommbOOK BEIPAOATEIBATE CBOM CIEHUANBHBIE WHCTPYMEHTHI [JIA
yueta opuopureToB kommanuu. [Tosromy mpoekthsiit Menemxment (PM), To ecte merogonorus
VOPABICHUA KOMITAHUEH C OEJIEHHEM BCE€M padOThl HA MPOEKTHI, CTAHOBUTCSA IMOMYIAPHBIM
BO BCEX OTPACILAX.

Muorue KOMIAaHMHU TOIBKO CENYaC MEPEXOTAT OT KIACCUUECKOM (0TpadoTaHHas, 9acTo
OropokpaTruecKas CX€Ma) K MPOEKTHOM (Kaxaas zamada OTIENLHO, IEJIETUPOBAHUE
OTBETCTBEHHOCTH) MOAEIN ynpaBiaeHua. OOmMi MEHEIKMEHT I MIPEATPUHUMATENA CBOIUICA
K TOMY, 4YTO €CTh PYKOBOJWUTENh W UCHOJMHUTENL 3amadu. JlucuuminmHa B3auMOICUCTBUSA
3aBUCEJIA OT TOTO, Kak nmpormucano B madmnone. llladnon ke Obu1 BOUT B pa3yMbl BCEX OIMHAKOBO
aet srak 20-30 mazan. Toasko 3TOT 1A0I0H YK€ HE NPUMEHUTE K HOBBIM YCIOBUAMH MHUPOBOTO
PBIHKA.

Hcropruecku BCe HAUamoch € TOTO, 4TO B MEPUOT nmepecTporkn 90-x roqos cama moruka
BeneHus OnsHeca ObpIa HapymieHa HACTOJNBKO, YTO IONBITKM MNOCTPOMTHE HOBYHO padouyro
KOHIIEHIUIO YIIPABICHUS B MIJUICHUYM CO3JAIU TEPMHUH «KOMMIAHUA-OOHOAHEBKA». KoHnenimn
TAKUX KOMITAHUM HPOBEPAINCHE HA MPOYHOCTE Y TOABKO OxHA u3 10 KOMmaHui CymniecTBOBana
oomeme momyroma B 2000-x. IlapammensHOo oOCTaBamiICe MHOTOJETHUE TPEATPUSATHI,
KapOUHAJIEHO MEHAACE KAKIBIE JIET 5 4TOOBI BEIKUTE B IIEPHO]] IIEPEMEH.

B 2010-x uH(popManMOHHEIN B3PEIB MHTEPHETA CAENAN TOCTYIMHON BCIO PAa3pO3HEHHYIO
0a3zy HapaOdOTOK €BPONEUCKOTO W aMEPHUKAHCKOro OwmsHeca. M3 TOHH mome3Hou u MyCOpHOU
MH(pOpPMAIIUM BPOOE «UTO TAKOE YIPABICHUE MPOEKTAMHU U COBPEMEHHBIN MEHEIKMEHTY, «KAK
pacripenenaTte  OOA3aHHOCTH,  MPABWIBHO  IPEAYTagelBATE W COKPAIATE  PHUCKH»
NPEIOPUHUMATENN OO0 CHX MOp BBEIOMPAIOT KPYNMUIEI 3HAHWM, HOPUMEHHMBIX HMEHHO
B UX KOMITAHUAX.

Cenuac MEI CIEINMM B HOBOCTAX KAaK NMPUOBLIBHBIE KOPIOPALMHM PACTYT M PACNATArOTCs
HA MOAPA3IEACHUA, MOKYTAIOTCA U MIEPEKUBAIOT CTPYKTYPHBIE CIMAHUA. 34 KAKIBIM AKTOM
KYIUIA-TTPOJAKUA OTIENIA KPOETCS CJIOKHAA CETh MPOEKTOB (TamKeThl, MPWIOKEHU, PACIINPEHUA
mig Opay3epoB), CBA3AHHEIX IIO PA3HBIM KpuTepusaM. Korma MEHSTCsS KPUTEpHUH, MEHAETCA
OENEHUE TMPOEKTOB HA rpynmbel. MMmeHHo u3meHenwe rpynmupoBkH u coodmiaror Ham B CMU.
BHyTpu e KOMIaHuu NpomoKarT padoTars, a NPOEKTHL BEIYTCA HEMPEPEIBHO.

IT project management (PM)— »5T0 pucimnimmuaa, 4ro o00BETUHAET TPOUEAYPHI,
MPUHIMIEL U TOJIMTUKY BeneHusa On3zneca. OHa pyKOBOJUT MPOEKTOM OT pa3padOTKH KOHIIEMIIUH
10 3aBEPUICHUS ITPOEKTA.

O0mmi  ((PyHKUMOHAJIBHBEIM) W MPOEKTHBIM MEHEIKMEHT OTJIMYAETCS TEM, UTO
q)}’HI{T_I;HUHHJIEI—IE:Iﬁ ME‘HE‘,I[H{MEHT crabunen. Ero nens: mogaepxare U MPUYMHOKUTE KA4CTBO U

Bq)tbem BOCYEHT T DJ:I ANIMHOTO  TIPOZYKTA. Ecte orpaboTanueiii mabmnoH, OH pabortaer
Cepmdjﬂgmmﬁg@ ’gﬂmmmﬁﬂ m3MeHuuB. Llens mpoeKkTHOr0 MEeHEIKMEHTA: JOCTUTHYTh

BragengyesyisTaradirodoimernoi: yauTeBas, uro ecth deadline.
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[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. TEMbI CAMOCTOSITEJIbHOU PABOThI

Ne TeMmBl HanmenoBanmne TeM IUCHUILIMHEL, UX KPATKOE COAEPKAHNE Oo0neMm
JaCOB

Pasnen 1. MoagennpoBanne HH(PpOpMaHOHHBLIX CHCTEM

1 Tema 1. Brenenue B I'T menemxment. Meronsr u cpencraa 30
MeHemkMeHTa B cpepe IT
2 Tema 2. UncTtpyMeHTAIBHBIE CPENCTBA MOIETIUPOBAHNSA 30

HH()OPMAIIMOHHBIX CUCTEM

0] NMSETTACAH
Mﬁﬁ%ﬂﬁfﬂﬂiﬁ METOA0B MOJC/THPOBAHHA

CepTudukar: ?Gﬂﬂ'ﬂﬂliqiﬁiﬁ%ﬂlﬁﬁmm

Br E,EI,E.I'IELI,Z?) LUlebjyxoBa |aTeAHa AneKcaHapoBHa 31

Tema 5. Horanmum IDEFO0, IDEF1, IDEF3
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Hroro 9]

4. PEKOMEHJIALIUU JIJIAA CAMOITIOATOTOBKHA

4.1 IoaroroBka Kk JexknusaM. CaMOCTOATE/IbHOE H3YUYCHHE JINTEPATYPbl

Tema 1.
ba3oBsblil YpOBeHB

1. Paboumii mpoekT nH(OpMAITMOHHON CUCTEMEI. [ncimmina 0043aTensCTB.

2. Texnuueckud MpOeKT UH(POPMALTUOHHON CHCTEMEI

3. YmpaBneHue npoekTromM HH(OPMALTOHHON CHCTEMBI

4. KanenpapHed 1iaH pazpadoTkn MH(OPMATMOHHON CUCTEMEL.

5. IlonATne apxXuTEKTYPHI HH(POPMAIMOHHON CUCTEMEI

6. OTKpBITAs APXUTEKTYPA HHPOPMAIIMOHHBIX CUCTEM

7. CucreMHas MHKEHEPUS: TOUKA 3PEHUSI U XaPAKTEPUCTUKU TOUYEK 3PEHUS

8. MHO)€ECTBEHHOCTh TOYEK 3pEHUA IIPU pa3padoTKe HHPOPMATMOHHON CUCTEMEI

9. XapakrepucTuky HH(POPMAIIMOHHOU cucTeMEl. MHTEepakTMBHOCTE, usability

10. [IppmeneHne HCTPYMEHTOB MOAETUPOBAHUA MH() OPMAITMOHHEIX CUCTEM.

IToBbINIEHHBIH YPOBEHb

. Ilpyumenenne WHCTPYMEHTOB  pa3padOTKM  WH(POPMAIMOHHBIX  CHCTEM.  fI3BIK
MPOTPaAMMHPOBAHUA, OIOK-CXeMa, JOKYMEHTHPOBAHHUE, CPEACTBA Pa3padOTKH aJIr OPUTMHYECKAI,
3¢} eKTUBHOCTE ANropuTMa

2. Ynopasnenue TpeOOBaHMAMHA K MH(POPMAIMOHHON CUCTEME

3. Buger tpebGoBanuii k MH(POPMAIIMOHHOM CHCTEME: (PYHKIMOHANBHBIE TpeOOBaHMI,
HE()YHKIMOHAILHEIE TPEOOBAHMA.

4. CoucrBa TpeOOBaHUI K MH(OPMAIMOHHON CUCTEME: ICHOCTh U HEABY CMBICIIEHHOCTB,
MOJIHOTA W HENPOTUBOPEYMBOCTE, HEOOXOAWMBIA YPOBEHB NETAIM3AIAH, MPOCIECKUBAEMOCTE,
TECTUPYEMOCTE U HPOBEPAEMOCTH, MOIU(PUIIPYEMOCTE.

5. @opmammzanua  TpeboBanmii K uH(OpManmonHou cucreme. llukn paborer ¢
TpeOOBAHUAMU

6. [TonaTne KOHPUTYPAITMOHHOTO YOPABIEHUA MPOEKTOM UH(POPMAITMOHHON CUCTEMEI

7. Ynpasnenue Bepcuamu HH(POpManMOHHOU cucTeMel. [lonarue "BeTku' npoekra

8. YmpasneHnue cOOpkamu npu pazpadoTke MHPOPMAITMOHHON CHUCTEMEI

9. Cpencrea BEpCHOHHOTO KOHTPOJIA MH(POPMAIMOHHON CHCTEMEI

10. Equanter kordurypammonsoro ynpasnenus. [lorstue baseline.

Tema 2.
ba3oBsblil YpOBeHB
1. IlpyHuner Bepupukamiu u TECTUPOBAHUA
2. Bepu(ukanusa n Bamiganusa NpoOrpaMMHBIX ITPOIYKTOB
3. [Tonsatne TecTUpOBaHUA MPOTPAMMHEIX CPENCTB
4. Meroas! Bepupukanmm 00bEKTHO-0PUEHTUPOBAHHEIX ITPOTPAMM
5. KagecTBO ¥ HANEKHOCTE IMPOrPAMMHOI0 00€CIIeueHNA
6. [Tpoprm OTKPHITEIX UHPOPMAIIMOHHBIX CUCTEM
7. OyHKIMOHAIEHEIE W TEXHOJOTHMYECKWE CTaHAAPTH pa3padOTKH MPOrpamMMHBIX
KOMILIEKCOB
8. ITpuHuIMIIEI Opranu3anuy MPOEKTUPOBAHUA U ITPOTPAMMHBIX KOMILIEKCOB
9. 3agaun o0ecnedueHNsA KaueCTBA MPOT PAMMHEBEIX KOMIIOHEHTOB
10 MeTOARIJASSAGAOBAHIIT KAUeCTBA MPOr PAMMHEIX KOMITOHEHTOB

ANEKTPOHHOW NOAMUCHIO TMoBBINIIEHH LI ypﬂEEHb
Ceptucomkatr: 2C0 EQF’-.BBEQEEEDEETBEEGﬂﬂEﬂﬂﬂﬂﬂdi}E 6
Brnaneneu: LI_IEEﬂ_Iy‘A %‘ H TCXHOJIOTHYCCKHEC Tpe OBdHHA K HpDFpﬂthﬂ-ILIM KOMILICKCAM

2. AprTEI{Typa MPOTPAMMHBIX KOMIUIEKCOB 111 MH() OPMATU3 AN TPENPUATHH,
Nescrsuenen ¢ 1938 SyBAHAAPTEL MPOSKTHPOBAHMSA IIPOTPAMMHOT0 00ECIeTeHIS



4. Cranmaprel pa3padoTKHA IPOTrPAMMHOTO 00€CIIeUeHU

5. Metoas! pazpabOTKN MPOTPAMMHEIX KOMITIEKCOB /I PEMIEHUA NPUKIATHBIX 33044
6. MeToas! OLIEHKU CIOKHOCTH AITOPUTMOB M IPOTPaMM

7.Meronel TeCTUPOBAHMA U JOKYMEHTHPOBAHUA NPOTr PAMMHEIX KOMILIEKCOB

8. OCHOBHBIE COCTABHBIE MH(POPMAITMOHHON CUCTEMBI U UX XAPAKTEPUCTHKA.

9. MuOroypoBHeBas apxuTEKTypa HH(POPMAITMOHHEIX CUCTEM

10. MogenupoBanne CTPYKTYpel WH(POPMANMOHHBIX CHCTEM, BHIBI MOAEIEH, WUX
HA3HAYEHUE

Tema 5.
ba3oBblii YpOBeHB
| 3amaun obecneueHn A HAOEHKHOCTH NPOTPAMMHEIX KOMIIOHEHTOB
2. Metoap! ucciaenqoBaHusa HAEKHOCTH MPOTPAMMHBIX KOMIIOHEHTOB
3. DKOHOMHKO-ITPABOBBIE OCHOBEI Pa3pabOTKH MPOTrPAMMHEIX OPOIYKTOB

4. OOBEKTHO-OPUEHTHPOBAHHOE MO JE€TMPOBAHUE, oUarpaMmbl  BApPUAHTOB
WCIIOIb30BAHUS.

5. Muoronone30BaTensCkas HWH(POpMAMOHHAA CHUCTEMA C pacnopenencHHou 0a3ou
TAHHBIX

6. Pabouuit mpoekT nH(popmannoHHOM cucTeMsl. /ucimmina 0043aTensCTB.
7. Texanuecknii mpoeKT MH(POPMAITMOHHON CUCTEMEI
8. YmpasiaeHue mpoexkToM HH(POPMALUTOHHON CHCTEMEL
9. Kanenpapueii mian pa3padoTkn MH(OPMAIMOHHON CUCTEMEL.
10. ITonsAaTnEe apxuUTEKTY Pl HHPOPMAIMIOHHON CUCTEMBI
IloBbIlIeHHBIH YPOBEHB
. MeTpuku kagecTa mporpaMMHOTO 00ecCIeueHns
. CTangaprHEIM METO OLIEHKU 3HAYCHUI MOKA3ATEICH KaueCTBA
. Yrpasnenue kauectsom 110
. OnTuMmsanysa 1 penH KUHUPHHT
. UTHHOBANIMOHHBIE TTPOEKTHI.
. TectupoBanme nH(OPMAITMOHHON CUCTEMBI
. Cranpgapruzanusa Kka4ecTBa MH(POPMAIMOHHEIX CUCTEM
. Meroarr obecrieueHnsa kauecTBa MH(POPMATUOHHEIX CHCTEM
. IlonaTne TectupoBanusa MH(POPMATMOHHONU CUCTEMEBI. | €CTUPOBAHUE YEPHOTO AIUKA.
Tectuporanue 0enoro smmka
10. UucTpymeHTs TECTHPOBAHNA WH(OPMAITMOHHEIX CUCTEM

O OO0 =1 O s D

4.2 IloaroroBka K 1a00paTopHLIM padoTaMm

JIlabopaTopHas padora 1. TexHo/10riu MoIe IHpORAHUA HH(MPOPMALIHOHHLIX CHCTEM

1. Ilpemgnoxwure, kro OBl MOT y4YacTBOBaTE B (POPMUPOBAHMM TpeOOBAHMI I
VHUBEPCUTETCKOM CHUCTEMBI PETUCTpaliuM CTYAEeHTOB. OOBACHUTE, MOUEMy MOYTH HEU30EKHO,
uTO TpeOOBaHMUsA, C(POPMYJIMPOBAHHBIE PA3HBIMHU JIMIIAMA, Oy Iy T MPOTUBOPEYUBHI.

2. PazpabareiBaerca cucrema [10 mna aBromatuszanum OMOMMOTEYHOTO KATamora. JTa
cucrema Oymer comepkare WH(POPMAIMI0O OTHOCHUTENBRHO BCEX KHWUT B OmOmuoreke m Oymer
nojie3Ha OumbOmioredHomMy mnepcoHaimy, aboHeHTamM M gurtarensaM. (CucremMa OOMKHA HMETh
CpeACcTBa MPOCMOTPA KATajlI0rd, CPEACTBA CO3MAHUA 3ampoOCOB W CPEACTBA, IO3BOJIAIONIUAE
MOJIL30BATEIAM PE3EPBUPOBATE KHUTH, HAXOAANIIMECS B TAHHBINL MOMEHT Ha pykax. Omnpenemure
OCHOBHBIE OMOPHEIE TOYKHU 3PEHUA, KOTOPEIE HEOOXOAMMO YUECTh B CHENU(PHKAIINY CUCTEMEL, U
MOKAXKUTE WX B3aMMOOTHOIIEHUS, UCTIOJIB3Y S AUarpaMmy UEePAPXUM TOUEK 3PEHU .

3. Mmmﬂ%ﬂﬁl{ 3pEHMA, OOPEIEICHHBEIX B CHUCTEME OMOIMOTEYHOrO KAarauora,

VKAKUTE / @PWB%‘EETCTBE’}DMHE TAHHBIE, KOTOPHIE O0ECMEUMBAIOTCA STHUMHM TOYKAMM
CepTuditkar: 2C0000043ESAB8B9I52205E 7BA500060000043E
BnanenaP CHE g, FLE JKOTOPBIC YIIPABILIIOT STUMH CEPBHCAMH.

4. KTo nmomxeH mpoBOaUTE 0030p TpeboBanmii? Hapucyiite mozpens mpomecca 0030pa
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5. Bama xkoMmaHusa UCHOJB3YET CTAHOAPTHBIM METOI aHaym3a TpeOoBanuil. 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 2. UHCTpyMeHTAIbHBbIE CPe/JICTBA MO/JC/THPOBAHHS
HH(}POpMALHOHHLIX CHCTEM

1. JlaniTe onpeneneHne MOHATHIO «BAPUAHT UCTOIB30BAHUM.

2. Kakue ThmeI CBA3M MOTYT MPUCYTCTBOBATH HA UATPAMME BAPHAHTOB UCHOJIL30BAHUA !

3. Jlaiite onpeneneHne MOHATHIO «IEUCTBYIOMIEE JTULIO.

4. Kakue Tumsl coo0nIeHnii MOTYT NPUCYTCTBOBATE HA JUAT PAMMAX B3AWUMOIEHCTBUA !

5. [laiite onpenenenue MOHATUIO KJIACC, OOBEKT Kiacca.

6. Kem u mys gero MoxkeT OBITh UCTTONB30BAHA IUATPAMMA PA3MENICHU !

JlabopaTopHasi padora 3. Mo/ie/inpoBanre OH3HeC-IIPOIECCORB MpeAMeTHOMH 00/1aCTH
1. Vmpasnenue nporpaMMHEIM ITPOEKTOM.

2. [Iponecc mnanmnposanus cozmanus [10.

. KoHTpOmpHEBEIE OTMETKHN 3TAnmoB padoT.

. JlmarpaMme1 IpOLIECCOB M BPEMEHHBIE TUATPAMMEL.

. BpemeHHEI€ U CETEeBBIE TUATPAMMEI.

. Pactipenenenne NCOOMHUTENEN O ATamam

. THmeI pUCKOB, KOTOPBIE MOTYT OKA3aTh BIMAHUE HA JAHHBIA ITPOEKT

. Cxema mporiecca ynpaBieHus puCKaMu

9. Pe3aympTarel aHamiza pucKoB

SO -1 O b B W

4.3 IloaroroBka K BLINMOJTHEHHID KOHTPOJILHON padoThI

J171s1 BEITOJTHEHNA KOHTPOJIBHEIX Pa00OT CIIEayeT M3yUUTh TEOPETUUECKUN MATEPUAT.
INPUMEHEHUWE METOJ10B MOJIEINPOBAHUA HHOOPMAIINOHHLIX CUCTEM

[Tpobnemer, KOTOpBIE NPUXOOWUTCA PEMATH CHEMAATICTAM B MPOIECCE CO3TaHUA
OporpaMMHOro obOecrmeueHus, O4eHs CnoxkHbl. [Ipupoma stux mpobOinem He Bcerma scCHAa,
ocoOeHHO ecnmu paszpadareiBacémas OporpaMmHas CHCTEMA WHHOBANMOHHAA. B gactHocTw,
TPYAHO 4YETKO ONMCarbk TE€ JOEUCTBUA, KOTOPBIE MOOJDKHA BBEINONHATE cucreMa. Onmcanue
(PYHKIIMOHATBHEIX BO3MOKHOCTEH W OTPAHWUYECHWM, HAKJIAOBIBAEMBIX HA CHCTEMY, HA3BIBACTCA
TpeOOBAHMAMHU K 3TOU CHUCTEME, 4 CaM MpOoLecC (popMupoBaHMsA, AHATN3A, JOKYMEHTUPOBAHUA 1
MPOBEPKU ATUX (PYHKIIMOHATBHEIX BO3MOKHOCTEH U OTPAHMYEHUH — pa3pad0oTKON TpeOOBaHU.

TpebOoBanusa mompasnensaroTCsa HA MOJIB30BATEILCKUE M CHUCTEMHBIE. [lomp3oBaTensckue
TpeOOBAHMA — HTO ONUCAHME HA ECTECTBEHHOM S3BIKE (IDIIOC MHOACHSIONIME IUATPAMMEI)
(PYyHKIMI, BBEINOJTHAEMBIX CHUCTEMOM, M OTPAHMYCHUM, HAKIaAbBaeMmbelx Ha HEE. CHUCTEMHBIE
TpeOOBAHUA — ATO OMMCAHME OCOOEHHOCTEM CHCTEMBI (APXUTEKTypa CHUCTEMBI, TPEOOBAHUA K
mapaMeTrpaM 000pyaoBaHuA M T.1.), HEOOXO0AMMBIX AA S(PPEKTUBHON peam3aiuu TpeOOoBaHUIM
MOJIH30BATEIA.

Pa3zpaborka TpedoOBaHHH
PazpaboTka TpeboBaHuii — 5TO MPOLECC, BKIIOYAIONINNA MEPOIIPUATH, HEOOXOIMMBIE
I CO3MaHWSA W YTBEPKACHWUA [OOKYMEHTA, COAEPKAMIETO CHEHU(PUKAIIIO CHCTEMHBIX
TpeOoBanni. PaznuuaroT yeTeipe OCHOBHBIX JTAlA Mporecca pazpadoTku TpedoBaHMIM:
- AHAJIN3 TEXHUYECKON OCYIIECTBUMOCTHU CO3IAHUA CUCTEMEI,
- (hpopMUpOBaHME U aHAIU3 TPEOOBAHNI,
ne ' 2l -

- GICHHADIBAID RS TPEOOBAHMIT 1 CO3AHME COOTBETCTBYIONIEH JOKYMEHTAIIIH,
CepTtudmkar: ?Cﬂgﬂmmmﬁﬁﬁﬁﬁ?ﬂ%mm.
sranened HEOPPR®e HITCYHIKE PIT M Okasansl  B3aMMOCBA3M MEXKIY OTUMHM OTamaMd M Pe3yJLTaTEHl,

COMPOBOKIAONINE KAXKIBIN 3TAIl MPOLEcca pa3pabOTKU CHCTEMHBIX TPEOOBAHUM.
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Pucynok 1.1 - Ilponecc pazpaborku TpeboBanmit

Ho nmockomeky B mpomecce pa3padOTKH CHCTEMBI B CHIY PAa3HOOOPA3HBIX MPUYHH
TpeOOBAHUA MOTYT MEHATHCA, YIpaBiaeHUE TpedOBaHUAMH, T.€. MPOLECC YMPABJICHUA

W3MECHEHMAMH CUCTEMHBIX TpeOOBaHMN, ABIIETCA HEOOXOAMMOU COCTABHOM YACTBIO
AEATENFHOCTH O X pazpaboTke.

@opMHpOBaHHE H AHAJIH3 TPeOOBAHUH

CrnemyroomuMm 5STanoM mporecca paspadorku TtpeOoBaHui ABIAETCS (POpPMHUPOBAHUE
(ompeneneHue) u ananus TpedoOBaHMI.

O0oOmennas mozens nporecca (popmupoBaHns U aHanmsa TpPeOOBAHMM IMOKA3aHA HA
pucyHke 1.2. Kaxpmasa opranuzamus HCOONB3yeT COOCTBEHHEIN BApUAHT HTOM MOMEIH,
3aBUCANINM OT ‘‘MECTHBIX (PAKTOPOB™: OmbITA pPAadOTHI KOJUIEKTHBA pa3padOTUYMKOB, THIIA
pa3padaTeIBAEMOUN CUCTEMEI, UCITOJIB3YEMBIX CTAHIAPTOB U T.1.

Havano
hpotecea Crneyudmrumrposarue
TpeboBanmy
[poeepka
TpeboBaHMu
AHanu3 npegMeTHOM penE.llEH s HokyMeHTauus
obnactu NpHOpHTEToR CHCTEMHBIX
TpeboBaHuil

PazpelueHue
NpoTHBOPE4MiA

Knaccudurauma

TpeboBaHuil

Pucynoxk 1.2 - [Iponiecc ¢popmuporanma u ananmusa TpedboBanmia

HE}@%E%EE* OpNpOBAHI 1 aHATH3A T e0OBaHMIT MPOXOIUT UEPE3 JTAIOB.
JIER PDHH@H 104NMCbro p p e p pﬂﬂ
CepTuchukar gu:::-:;u:,:1;A;IEHJB@%JSHHQ%WHQ%:)R@E&CTH- AHATUTHKY JOJKHBI M3YUUTh NPEIMETHYI0 0071acTh,
Bragenqe @-EET“BKGITH?&THPHEHTBCH CHCTEMA.

2. COop TpebOoBaHuil. ITO MNPOLECC B3AUMOICHUCTBUA C JIMLIAMH, (POpPMHUPYIOIMIMHU
NercrevrpeOOBarmE? BosBpems 3TOro mpomnecca mpoaokaeTcsa aHaau3 MPEeIMETHON 00macTu.



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

4. Paspemenne nporuBopeumni. be3z commuenusa, TpeOOBaHWUS MHOTOYHUCIEHHBIX JIWII,
3aHATHIX B mponecce ¢popmupoBanua TpeOoBaHui, OyayT mpoTHBOpeunBRIMU. Ha sTOom srame
OMPENENAOTCA U PA3PEMAIOTCA MPOTUBOPEUNA PA3IUIHOTO POJA.

5. Haznauenune npuopureroB. B mobom Habope tpebopanuii ogHu U3 HUX Oyayr Oonee
BAXXHEI, UeM apyrue. Ha »Tom srame COBMECTHO € auIAMH, (popMupyIONIMMHA TpeOOBaHMUI,
OMPENEIAIOTCS Han0oIee BaKHBIE TPEOOBAHMSL.

6. IlpoBepka  tpebGoBanmii. Ha  stom  sTane  ompenenserca  WUX  ITOJHOTA,
MOCJIENOBATEILHOCTE U HEITPOTUBOPEUNBOCT.

[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:KI0M HUKIE nponecca (popMupoBanusa TpeOOBaHUM.

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
OCHOBEI IOCTPOCHHMA M OpPraHu3anuy Kak nporecca (popmupoBaHusa TpeOOBaHUM, TaK U HE-
HOCPEACTBEHHO CAMUX TPEOOBAHUI.

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

1. Kak ucrounuk wuH(pOpMAIIUM O CUCTEMHBIX TAaHHBIX. B 3TOM Cioydyae 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 00padOTKMN 3THX 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 mosyuarenu CHUCTEMHBIX CEpPBHCOB. B 3TOM Ciiydae TOYKH 3pEHUSA SABISAIOTCSH
BHENIHUMU (OTHOCHTEIIEHO CHCTEMBI) IMOJIyYaTEIAMH CHCTEMHBIX CEPBHUCOB. [0OUKH 3pEHUA
MOMOTAOT OIPENEINUTh JAHHBIE, HEOOXOANMBIE IJI BBIITOJHEHWA CHUCTEMHBIX CEPBHCOB WJIH HX
VIIPABJICHHUAL.

Haubonee s¢pekTuBHBEIM TOAX0O0M K aHATN3Y TAKUX CHUCTEM ABISIETCSA MCIOIL30BAHUE
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 nokazaner Ha pucyHske 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. OOmecuCcTeMHBIE CEPBUCEL MPEOOCTABIIAIOTCA OOJIE€E€ BRICOKMM YPOBHAM HEPAPXUU U
HACJIEAYIOTCA TOUKAMHU 3PEHUS HA3MIETO YPOBHI.

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

4. QRO0pP¥KSHHE GVCTEMBI TOUEK 3PEHNsA, KOTOPasA IMOKA3BIBAET CUCTEMHBIE OOBEKTHI, OII-

PEQEHEH%FWB%WWD MAIIFH, 3aKJFOYCHHON B OIMMOPHEBIX TOUKAX 3PCHHS.
Ceprudikar:  2C0000043E9AB8BI52205E 7BAB00060000043E
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Pucynok 1.3 - Merog VORD

[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.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



Fomypietr e { Knnent } s
Toadpa I ATE ﬂlmlﬂltﬂ
P
o S ELBTICTHNY
Jaca
Fanwure BETOL AR AR L3S
o L1 TORSD
¢ [hOCToR s
MoK TETE AL
Meyare
JBMECENAE B a2 j SAbakH
ROCTOS L & “\.‘____________..r""
T TE nﬂ.ﬂf-l!lﬂ!'
/ KorcynTare =
MPCEABAL AREnaiTRanE s Mepeonpegenenre
\g/@? ECHACH LeHs
Locrmr Saee
oCT AR LMK .
Mocragna slpomasazni CopMnEsne 1K1
TOBIEA # 088D MOLTIBE|RMY

Pucynok 1.4 - lnarpammva nageHTH(PUKALMH TOYEK 3PEHUA

B  tabmane 1.1

[TOKA3dHO

pacrpeneneHue

CEPBHCOB

JJLA

HEKOTOPBIX

UIEHTU(PUIIMPOBAHHEIX HA pUCYHKE 1.4 Touek 3peHus. OOUH U TOT K€ CEPBUC MOKET OBITH
COOTHECEH C HECKOIBKUMH TOUKAMH 3PEHHA.

Tabmuma 1.1 - CepBucer, COOTHECEHHBIE C TOUKAMI 3PEHUS

KIHEHT NMOoRYyIIaTe/1

b

3aHecenue
B CITUCOK
KJIMEHTOB

[TpoBepka
HATUUMA
TOBapa

[Toxymnka
TOBapa

[Tomyuenune
gyeKa

3akas
TOBapa

3anecenue
MOKYHaTe
1 U CYMMEI
MOKYIIKU B
0asy
TTAHHEBIX

MOCTOSIHH
bl
MOKYIIaTe,l
b
[Toryuenue
CKUIKH

[Toryuenune
nH(pOopmarl
1585

MNoCTaBIIH
K

TOBap

3ameceque
B 0a3zy
MAHHBIX

[Tpuem
TOBapa

3anecenue
B Dazy
TTAHHBIX

Haznauenu
€ IICHEI

[lepeonpen
€IIEHNE
I€HBI
«[Toxymaem
BIID» WU
«HETOKYTIa
€MBIN»
TOBAP

Ipo/iaBell

[Tpomaxa
TOBapa

[Teats
qeKa

Hoctyn k
KaTaJIOTy

[TpoBepka
HATMU A
TOBapa

Odopmuien
ne 3aKasa

MOKyHaTe

IO

AAMUHHCT
parop

JlocTym
Oaze
TAHHBIX

[TpoBepka
CTATUCTHKH

[lepeonpen
EICHNE
L[ EHBI

Odopmuen

M€ 3aKasza

[Teuars
3aKa3a

HWﬂ%m@mHqum{aﬂ W3 TOYEK 3PEHMA, UCHONMB3YETCA IJIA 3amoJHEeHuA (popm
maGHDHc?ﬂt“fﬁ%ﬁwéﬁﬂﬁLﬂﬁF@H OPraHM3alMKi TOYEK 3PEHHA B HMEPAPXHIO HACIEAOBAHMA. ITO

'COD0O0OD4A3ESABBBAs?

- A
E,._-.lll-.'ll ||,__:'.

Ceprucbukar
Brage; JI03BOJHIET. YBMACTE, OQIIME TOUKHA 3PEHUS U IIOBTOPHO MCIOJIE30BATh MH(POPMAIIUIO B HEPAPXUH
HacinenoBanusa. CEpBUCH, TAHHBIE U YOPABIAOMIAA MH(OPMAIIA HACTEAYIOTCA TOIMHOKECTBOM
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TOueKk 3peHuA. Ha pucynke 1.5 nokazana 4JacTte HEpapXxuM TOYEK 3PEHUA UIA CHCTEMBEI
MOAAEP/KKHU 3aKa3a U yueTa TOBapOB.

Bee TOUYKN 3peHns

NoCCTa BLUMHH COTPY AHHEK ‘ ‘ KN EHTH ‘ Toe3ap ‘
KOHCYAbTaHT ‘ 3 AMMHMCTPATO ROKYNaTenb MNocTorHHBIA
noKymaTents

Pucynoxk 1.5 - Uepapxus Touek 3penus

ATTecTallHd TpeOOBAHHII

Atrecranusa  OOMKHA — NMPOAEMOHCTPHUPOBATH, YTO  TPEOOBAHUA  OEUCTBUTEIBHO
OMPEREIAIOT Ty CUCTEMY, KOTOPYIO X04eT UMETh 3aka3zuuk. [IpoBepka TpeboBanuil BakHA, TAK
Kak OmumOKN B crnenu(pukanun TpedOBaHUIT MOTYT HPUBECTH K MEPEAEIIKE CUCTEMBI U OOIBIINM
3arparam, eciau Oyayr OoOHapyKEHBI BO Bpems Iporecca pa3padOTKH CHCTEMBI WIH MOCIE
BBEICHUA €€ B dKCILTyaTanuio. CTOMMOCTE BHECEHUSA B CUCTEMY U3MEHEHUM, HEOOXOIUMBIX IJIA
yCTpaHEHHA OMmMOOK B TPEOOBAHMAX, HAMHOTO BBIIIE, YEM WCIPABICHHE OmMHOOK
MPOEKTUPOBAHUA WM KoaupoBanuf. [lpmunna B TOM, 4r0 M3MeHeHue TpeOOBaHWUM OOBIYHO
BIEUET 34 COOOH 3HAYWTENIBHEIE U3MEHEHUA B CUCTEME, IMOCJIE BHECEHU KOTOPBIX OHA JOJLKHA
MPOUTH MOBTOPHOE TECTUPOBAHHUE.

Bo Bpemsa mponecca aTrecTanui JOJIKHEL OBITE BBEIITOJIHEHEI PA3IMYHEIE THUIEL IIPOBEPOK
TpeOOBaHM.

1. ITpoBepka mpaBumsHOCTH TpeOoBanuii. [lonp30BaTens MOKET CUMTATH, YTO CHCTEMA
HEOOXOAMMA I BBIMOJHEHUS HEKOTOPBIX ONpENEIeHHBIX (yHKIMi. OmHAKO aanbHEUNMe
Pa3MBINUJIEHUA M aHAIM3 MOTYT NPUBECTH K HEOOXOOUMOCTH BBENEHHA NOMOJHUTEIBHBIX WIIH
HOBBIX (PyHKUMH. CHUCTEMBI NPEAHAZHAYEHBI A PA3HBIX MNONB30BATEIECH C PA3IMYHBIMU
DOTPEOHOCTAMM, W MOATOMY HAO0OpP TpebdoBaHMIT OyIAeT MPEACTABIATE COOOM HEKOTOPBIN
KOMIPOMHUCC MEKIOY TPEOOBAHMAMH MOIB30BATEIIEH CHCTEMBI.

2. IlpoBepka Ha HempoTHBOPEYMBOCTh. Cenmpukanusa TpedOBaHWUN HE  TOJIKHA
COOECPkKATh MPOTHUBOPEUMH. ITO O3HAYAET, 4YTO B TPEOOBAHMAX HE JOOKHO OBITEH
OPOTUBOPEYANINX APYT APYTYy OTPAHWMYEHWUM WM PA3IUYHEIX ONMMUCAHWM OJHOW M TOW K€
CUCTEMHOM (PYHKIIMH.

3. ITpoBepka na momuory. Cnenudukaips TpedOBaHNUH AOKHA COIEPKATh TpeOOBaHUI,
KOTOPBIE ONPENENAIOT BCE CUCTEMHBIE (PYHKIIMM U OTPAHWYEHH A, HATTATAEMBIE HA CUCTEMY.

4. IIporepka Ha BBEIMOJHUMOCTE. Ha OCHOBE 3HAHWA CYNIECTBYIONIMX TEXHOJOTHUH
TpeOOBAHNA OOJLKHBEL OBITE HMPOBEPEHEI HA BO3MOKHOCTHR MX PEATBLHOTO BBINOIHEHUA. 3A€ECH
TAKKE TPOBEPAIOTCA BO3MOKHOCTH (PUHAHCUPOBAHUA 1 Tpadpuk pa3pabdOTKU CUCTEMHEI.

CymecTByer psAa METOOOB arrecranuu TPeOOBAHMM, KOTOPBIE MOMKHO HCIOJIb30BATh
COBMECTHO WJIN KA IBIH B OTIEIbHOCTH.

1. O030p TpeboBanmii. TpeOoBaHNA CUCTEMHO AHATM3UPYIOTCS PELICH3EHTAMMU.

2. [IporotumipoBanue. Ha sTom srame mpoTOTUI CUCTEMBL JEMOHCTPUPYETCA KOHEUYHBIM
MOTB30BATEIAN. U 3AKAREUKY. OHH MOTYT SKCIEPHMMEHTHPOBATH C STUM NPOTOTHIIOM, YTOOBI
yGEMTLEHtMWHWWEWM X MOTPEOHOCTAM.

-.|||_|||||','-:

e =3 T edeparia  TeCTOBRIX  Clienapues. B uneane TpeGOBaHMS OMKHBI OBITH TAKMMH,

LITDGLI MX pea.mﬂaum MONHO BBLITO IPOTECTUPOBATE. ECim TeCThl s TpeOoBaHM pa3padaTel -
BAIOTCS KAK 94CTh TPOLECCA ATTECTALMH, TO YaCTO 5TO IMO3BOJICT OOHAPYKUTH MPOOIEMEI B
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cnenuukanym. Ecnu Takume TECTEI CI0KHO WIM HEBO3MOXKHO pa3padoTaTtk, TO OOBIUHO 3TO
03HA4YaeT, 4TO TPeOOBAHNA TPYIHO BBIITOJIHUTE M MOATOMY HEOOXOOUMO UX MEPECMOTPETE.

4. ABTOMATH3UPOBAHHBIH aHAITN3 HEOPOTHUBOpPEYHUBOCTH. Ecmm TpedoBaHMUA
MPEACTABICHEI B BHAE CTPYKTYPHBIX MWINW (DOPMAIBHBIX CHCTEMHBIX MOJEIEH, MOKHO
MUCMOIB30BaTh HHCTpYMeHTAIbHEIE CASE-cpeacrsa nansd  mpoOBEPKHM  HEOPOTUBOPEUMBOCTH
monene. Jlimsa aBToMaTu3npoOBAHHOM MPOBEPKH HEMPOTHUBOPEUUBOCTH HEOOXOAUMO MOCTPOUTE
O0azy maHHBEIX TpeOOBAHMIT W 34TE€M HOPOBEPUTH BCe TpeOOBaHMA B HSTOM 0a3e MTAHHBIX.
Anam3arop TpedOBaHUM TOTOBUT OTUET 000 BCEX 0OHAPYKEHHBIX MPOTHBOPEUHSIX.

[Tonp30BaTensCckue U cUCTEMHBIE TPEOOBAHUA

Ha ocHoBanum moJyrydeHHEBIX MOJENIEH CTPOATCS MOIB30BATENLCKUE TPEOOBAHMA, T.€. KAK
OBLJIO CKA3aHO B HAUAJIE OMMCAHWUE HA ECTECTBEHHOM SA3BIKE (DYHKIIMH, BRIMOIHAEMEBIX CHCTEMOM,
M OTPAaHUYEHNUH, HAKJIAIBIBAEMBIX HA HEE.

[Tomp30BaTensckne TpeOOBAHWA MOJLKHEI ONMUCHEIBATE BHENIHEE IMOBENEHHUE CHCTEMBEI,
OCHOBHBIE (DYHKIIMM U CEPBUCHI MPEA0CTABIAEMBIE CUCTEMOH, €€ HE(PDYHKIIMOHAIbHBIE CBOMCTBA.
Heo0xoauMo BEIOEIUTE OMOPHBIE TOYKU 3PEHUA M CIPYIIIUPOBATE TPEOOBAHUS B COOTBETCTBUU
¢ auuMmu. [Tons30Barensckue TpedOBAHNA MOKHO O(DOPMUTE KAK ITPOCTEIM NEPEUUCICHUEM, TAK U
MCITOJIb3Y I HOTAI[UIO BAPHMAHTOB UCTIOIB30BAHMUAL.

Jlanee cocraBmArOTCA CUCTEMHBIE TpeOOBaHMA. OHU BKIIIOUAIOT B CEO:

1. TpeboBanus k apxurekrype cucremsl. Hampumep, 4ucio U pa3MeENnIeHne XPaHWINI U
CEPBEPOB MPUIOKECHHUI.

2. TpeboBanusa k mnapamerpam o0OopynoBaHusa. Hampumep, uwacrora npoECCOpPOB
CEPBEPOB M KIMEHTOB, 00BEM XpaHWIHI], pa3Mep ONMEPATUBHOHU M BHAEO MAMATH, MPOITYCKHAA
CITOCOOHOCTE KaHaIa v T.10.

3. TpeboBanua k mapamerpam cucTeMBl. Hampumep, Bpemsa OTKIMKA Ha JIEUCTBUE
MOJIB30BATENI, MAKCUMAIBHEIL pa3Mep nepemaBaemMoro (anma, MakCUMalbHAs CKOPOCTH
nepesadyy JaHHBIX, MAKCUMAIBHOE UMCI0 OMHOBPEMEHHO PA00TAONIMX MTOJIB30BATEIEH U T.1.

4. TpeboBanus k mporpaMMHOMY UHTEP(ENCY.

5. TpeboBanna k  crpykrype  cucremel.  Hanmpumep,  MacmrabupyemocTs,
pacrpenenéHHoCTb, MOIYJIbHOCTh, OTKPBITOCTb.

- MaCcITadUPYyEMOCTE — BO3MOKHOCTE PACHpPOCTPAHEHUA CHUCTEMBEI Ha O00Jbmoe
KOTWYECTBO MAIIMH, HE MPUBOAAMIASA K MmOTEpe paboTocmocOOHOCTH U A(PPEKTUBHOCTH, MPU
3TOM CITOCOOHOCTH CHCTEMBI HApPAaNIUBATh CBOK MONIHOCTH JOJIKHA ONPENEIATHECA TOJIBKO
MOTITHOCTBIO COOTBETCTBYIOMIETO AMITAPATHOrO O0ECIeueHus.

- paCIpeneneHHOCTs - CHACTEMA MOOJIKHA ITONAEPKUBATE PACIPENEICHHOE XPaHEHUE
TAHHBIX.

- MOOYJIBHOCTE - CHCTEMA JOJIHA COCTOSATH M3 OTJIENBHBIX MOIYJIEH, HHTETPUPOBAHHBIX
MEK Iy COOOM.

- OTKPBITOCTh - HAJIWYME OTKPBITBIX HMHTEPPENCOB OIS BO3MOKHOM AOPA0OTKH U
WUHTETPALH C IPYTUMU CUCTEMAMH.

6. TpeboBanusa Mo B3aUMOAEMCTBUIO M MHTETPALMK C APYyrUMH cucremamu. Hampumep,
MCTOIR30BaHUE 00mier 0a3sl JAHHBIX, BO3MOKHOCTE MOJYUYEHWUS MAHHBIX W3 043 JaHHBIX
ONPENENEHHBIX CHCTEM H T.[.

Texnnueckoe 3aqanme

Texunueckoe 3amanue mpexacraBiasger COOOM OOKYMEHT, B KOTOPOM C(OPMYIMPOBAHEI
OCHOBHEIE€ LIEMU pa3pabOTku, TpeOOBAHNA K NPOrPAMMHOMY HPOAYKTY, ONPENEIECHBI CPOKU U
STambl pa3padOTKHU U PETIAMEHTHUPOBAH MPOIECC TPUEMO-COATOUHBIX UCOBITAHNN. B pazpadoTke
TEXHUUECKOTO 3aJaHWs Y4YACTBYIOT Kak IIPEACTABUTENN 3aKa3dWKd, TaKk W IPENCTABUTEIN
MCTIOTHAT§AG B rOeHABGEOTOTO JOKYMEHTA JIEKAT MCXOJHBIE TPEOOBAHMA 3aKa3uMKa, aHAIU3

HEPE%DB%HWM%MTEK}H{KH, pPe3yIAbLTATH  BBITOJHEHUSA HAYYHO-HUCCIICI0BATEIILCKHUX
Ceprudikar. 2C0000043E9ABEBI52205E 7BA500060000043E .

BnaﬂEﬂ,ﬂ‘_ﬂﬁGmemmmmmgﬂﬁﬂﬂﬂﬂm, HaAYIHOTO IMPOTHO3HPOBAHWA H T. II.
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ITopsiiok pa3spadoTKH TeXHHYECKOI'0 3alaHHHA

PazpaboTka TEXHWYECKOTO 3a0aHUS BBIMIOIHAETCA B CIEOYIOMIEH MOCIEOOBATEIFHOCTH.
[Ipexne Bcero ycraHaBnuBarOT HAOOP BBIMOMHAEMBIX (PYHKIMH, a4 TaKKE MOEPEUYEHb U
XAPAKTEPUCTUKA HCXONHBIX JAHHBIX. 34T€M OMNPENCIAIOT IEPEYEHb PE3YJIbTATOB, MX
XAPAKTEPUCTUKA U CITOCOOBI MPEACTABIEHHUS.

Jlanee yrounsaror cpeny (PyHKIMOHUPOBAHUA OPOTPAMMHOIO 0OECIMEUEHMA: KOHKPETHYIO
KOMIUTEKTAIMIO M MAPAMETPHl TEXHUYECKHUX CPENCTB, BEPCHIO HMCHOIB3YEMOM OIEPAIMOHHOM
CUCTEMBI M, BO3MOKHO, BEPCMHM W MApPaMeTPhl APYTOr0 YCTAHOBJIEHHOTO IIPOTPAMMHOTO
o0OecrieueHns, ¢ KOTOPBIM MPEACTOUT B3aMMOAEHCTBOBATE Oy IyIIEMY ITPOrPAMMHOMY MPOIYKTY.

B ciyuasx, xorma paspabarelBa€MO€ MPOrpaMMHOE 00€CHEUeHHUE COOMPAET W XPAHUT
HEKOTOPYI0 MH(POPMAIMI0 WJIM BKIOYAETCA B YOPABICHHE KAKUM-TM00 TEXHUUYECKUM
IPOIECCOM, HEOOXOIUMO TAKKE€ UETKO PErJaMEeHTHPOBATH IEHCTBUA HPOTPAMMEBEI B CIydae
cboeB 000pyIOBAHUS U YHEPTOCHAOKEHUA.

1. O0nne momoxeHud

1.1. Texnuueckoe 3amanue ogopmraotr B coorBercTBuu co cranmaprom ['OCT 19.201-
78, 'OCT 34.602-89.

1.2. Jlns BHECEHMS U3MEHEHUM U TONOTHEHUNA B TEXHUYECKOE 3aTHUE HA MOCIETYIONIAX
cTaauAax pa3zpadOTKH MPOTPAMMEI WJIHM IMPOTPAMMHOI0 W3AEIUA BEIMYCKAIOT JOMOJHEHUE K HEMY.
CornmacoBaHve W yTBEPKIOECHUE IOMOJHEHHA K TEXHUUECKOMY 3a0aHUI0 IMPOBOJAT B TOM IKE
MOPANKE, KOTOPBIM YCTAHOBJICH U1 TEXHUYECKOT O 3aJaHUA.

1.3. Texnuueckoe 3aganne JOKHO COOEPKATE CIEAYIOMMNE Pa3 gkl

1) oOmime crenenus;

2) HaA3HAYEHUE U LEIN CO3IaHusA (Pa3BUTHA) CHCTEMBI;

3) xapakTepucTuka 00BEKTOB aBTOMATH3AIINN;

4) TpeOOBaHMA K CUCTEME;

5) cocraB u comep;kanue padoT Mo CO3TAHNIO0 CHCTEMBI;

6) NOPAIOK KOHTPOJIA U MIPUEMKH CUCTEMBL;

7) TpebOBaHMA K COCTABY M COOEPkKAHUIO PadOT MO MOATOTOBKE OOBEKTA ABTOMATH3AIIAN
K BBOOY CUCTEMEI B IEHCTBUE,

8) TpebOBaHNA K TOKYMEHTUPOBAHUIO;

9) MCTOUHUKY Pa3pabOTKH.

B 3aBucumMocTi 0T 0COOEHHOCTEN MPOTPAMMEI WJIM OPOTPAMMHOTO W3EIAA Oy CKAETCA
YTOUHATH CONEPKAHUE PA3EJIOB, BBOJUTH HOBBEIE PA3JEIIBI WIH OOBEIUHATE OTAEILHBIE U3 HUX.
[Ipu HeoOX0aMMOCTH OOMYCKAETCA B TEXHHYECKOE 3aJaHUE BKIIOYATH MTPUIO KEHU .

2. Conepxanue pa3ieioB

2.1. B pazgene «O0nme cBeqeHN D YKA3BIBAIOT:

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

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

3) HANMEHOBAHUE  NOpPEnnpuATHH  (0OBEAMHEHUI)  pa3padoTdynka W 3aKa3uuka
(MOIB30BATENA ) CUCTEMBI M UX PEKBU3UTHI,

4) mepedeHp OOKYMEHTOB, HA OCHOBAHUM KOTOPBEIX CO34A€TCA CHUCTEMA, KEM U KOraa
VTBEPKAEHEBI 5TH JOKYMEHTEI,

5) NIaHOBBIE CPOKU HAYAIA U OKOHUYAHUSA PA0OTEI MO CO31aHUIO CUCTEMBI;

6) cBeneHnsa 00 MCTOYHHKAX U NOpsaake (pMHAHCUPOBAHUS PadOT;

7) mopsaaok opOPMIEHNSA U MPEIBABICHU 3aKA3UMKY PE3YILTATOB padOT MO CO3JAHUIO
CUCTEMBI (€€ YacTed), MO0 W3TOTOBJIEHUI0O M HANAJKE OTIOEIBHBIX CPENCTB (TEXHUYECKHX,
OPOTPAMMHBIX, TH()OPMAIIMOHHBIX) U OPOTPAMMHO-TEXHUYECKUX (IIPOTPAMMHO-METOIUUECKHUX )
KOMIUIEKCOB CUCTEMBI.

MEHT O 5
2&%&%@% n%%%ﬁaqem{e U LEem COo3daHusa (pa3BUTHUA) CHUCTEMEBEI» COCTOUT U3
CepTd IO [PRYNIBFOBIABEBI52205E 7BAS00060000043E

B : lleb T An
HAAETER Y Hasnauenne CHCTEMBIL;
2) Lem CO31aHHsA CUCTEMEL.
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2.2.1. B mompaznene «Hasznauenuwe CHCTEMBD» YKAa3bpIBAIOT BHI ABTOMATH3UPYEMOU
OEATENBHOCTH (YIPABICHUE, MPOEKTUPOBAHUE U T. II.) M MEPEYEHH OOBEKTOB ABTOMATHU3AINU
(00OBEKTOB), HA KOTOPEIX MPEAMOIATAETCA €€ UCIOIb30BATh.

2.2.2. B monpaznene «llenu co3ganusa CUCTEMBI» MPUBOOAT HAUMEHOBAHUSA U TpeOyeMbIe
3HAYEHUSA TEXHUYECKUX, TEXHOJIOTUUECKUX, IMPOU3BOJACTBEHHO-IKOHOMHMYECKUX WM APYTHX
moKasarened OO0BEKTa aBTOMATH3AlUK, KOTOPBIE MOAKHEI OBITE JTOCTUTHYTHI B PE3YJIBLTATE
coznanusa MC, 11 ykaseIBatoT KPUTEPUUN OLIEHKU J0CTUKEHUA 1ENEN CO3JaHNA CHCTEMBEL.

2.3. B pazngene «XapakTepucTuK 00BEKTA ABTOMATH3ALIANY MPUBO IAT:

1) kpaTtkue cBeneHus 00 OOBEKTE aABTOMATH3AIMM WM CCBIIKM HA JOKYMEHTHI,
COIEPKAIINE TAKYIO HH(DOPMALIHIO;

2) ceempeHna 00 yCIOBMAX SKCIUTyaTalM OOBEKTA aBTOMATH3AIUM U XAPAKTEPHUCTHKAX
OKPY’KAIOMIEH CPEIBI.

[Tpumeuanue: [{na CAIIP B pazgene nOMOITHUTENRHO NPUBOIAT OCHOBHBIE MAPAMETPEI U
XAPAKTEPUCTUKNA 00BEKTOB ITPOEKTUPOBAHHA.

2.4. Paznen « TpeboBanus k cCUCTEME» COCTOUT U3 CIAEAYIONINX [TOAPA3AEIIOB:

1) TpeboBaHMA K CUCTEME B LIENIOM;

2) TpeboBanMA K (PYHKIIMAM (3a7a9aM ), BEITTOTHAEMEIM CHCTEMOM;

3) TpeboBanma Kk BUaaMm 00ecreueHus.

Cocrap TpebOBaHMM K CHCTEME, BKIHOUYAEMBIX B JaHHell pasgen 13 wa HC,
yCTAHABIWBAIOT B 3aBUCHUMOCTH OT BHUId, HA3HAYCHUA, CHEHU(PUUECKUX OCOOEHHOCTEH H
YCIOBUM (DPYHKIMOHMPOBAHUA KOHKPETHOM CHUCTEMEBI. B Ka)I0M moapasnene MPUBOIAT CCBUIKU
Ha neucreyromme HT/I, onpenensaromme TpeboBanmnsa K CHCTEMAM COOTBETCTBYIOMIETO BUAA.

2.3.1. B monpa3nene « TpeboBanusa Kk CUCTEME B IIEIOM» YKA3BIBAIOT:

- TpeOOBAHMA K CTPYKTYPE M (DYHKIIMOHUPOBAHUIO CUCTEMBEI;

- TpEOOBAHMA K YMCICHHOCTH W KBAIW(PUKAIMM HEPCOHANA CUCTEMBI U PEKUMY €ro
padOTHI;

- MOKA3aTENIN HA3HAUECHHS;

- TpeOOBAHMA K HAZIEHKHOCTH;

- TpeOoBaHMA 0E30MACHOCTH;

- TpeOOBAHUA K SPTOHOMMKE M TEXHUUECKOM 3CTETHKE;

- TpeOOBAHMA K TPAHCTIOPTAOETBHOCTH 111 TOABWKHEIX AC;

- TPEOOBAHUA K SKCIUTyaTalMy, TEXHUYECKOMY OOCIYKMBAHWUIO, PEMOHTY W XPAHEHHIO
KOMIIOHEHTOB CHUCTEMBI;

- TpeOOBaHMs K 3anTe NH(POPMALMY OT HECAHKIIMOHUPOBAHHOTO JOCTYIIA;

- TpeOOBaHUA MO COXPAHHOCTH MH(PpOPpMALINN TP ABAPUIAX ;

- TPEOOBAHMA K 3ANIMTE OT BIMAHNS BHEITHAX BO3IEUCTBUI;

- TpeOOBAHMA K MATEHTHOW YUCTOTE;

- TpeOOBAHMA MO CTAHAAPTU3AIMH U YHU(PUKAIH;

- JOMOJHUTEIBHEIE TPeOOBAHMAL.

2.3.1.1. B tpeboBannAx Kk CTPYKType U (P yHKIIMOHUPOBAHUIO CUCTEMBI IPUBOIAT:

1) mepedens moaCHUCTEM, MX HA3HAUYEHUE M OCHOBHBIE XAPAKTEPUCTHUKH, TPEOOBAHUS K
JHCIIY YPOBHEHN HEPAPXUU U CTEMEHH LIEHTPATH3AINN CUCTEMEL,

2) TpeboBanusa K cmoco0aM M CpPeacTBaM CBA3M 1A MH(POPMAITMOHHOTO OOMEHA MEKIY
KOMIIOHEHTAMH CUCTEMEL;

3) TpeOOBaHMS K XaPAKTEPUCTHKAM B3aMMOCBA3€EH CO3IABAEMOU CUCTEMBI CO CMEKHBIMH
cucreMamy, TpeOOBAaHUA K €€ COBMECTUMOCTH, B TOM 4YMCIE yKa3aHusi O crmocobax oOmena
nH(popManuen (ABTOMAaTHIECKH, MEPECBIIKON TOKYMEHTOB, IO TENE(POHY U T. II.);

TpeOOBAHUS K EH{HMHM ()YyHKIIMOHUPOBAHUA CUCTEMBEI;
53&%5% gt;aarHDCTHpDBaHH}D CHCTEMEI;
Ceptudmkar: Ecﬂ@ ) FHEPCBESRTABET PASBACTRL MO TEPHU3AINHA CUCTEMEL.
srasenews Heoy 8] DB CEPE6GEanmax  k  mokasarensM HasHadenms MC  NpPUBOIAT  3HAUEHMSA

HHpﬂME‘TpDB, KHPHKTEPHE}’PDH_IHE CTCIICHE COOTBETCTBHMA CHUCTCMEI €€ HASHAUYCHHUID.
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g UC ynopaBnenus yKa3eIBaroT:

- IOy CTUMBIE MPENEITLI MOIEPHU3AIIMHA U PA3BUTHSA CHCTEMEI;

- BPEMEHHBIE XaPAKTEPUCTUKH, IPH KOTOPBIX COXPAHAETCI HA3HAYEHUE CHCTEMEL.

2.3.2. B nogpaznmene «lpeboBanmsa k Bumam oOecrnedeHus» B 3aBUCHUMOCTH OT BHUOA
CUCTEMBI NPUBOIAT TPEOOBAHUA K MATEMATHUECKOMY, HH(POPMAITMOHHOMY, JITHTBUCTHYECKOMY,
IPOTPAMMHOMY, TEXHUYECKOMY, METPOIOTHUECKOMY, OPraHM3alMOHHOMY, METOJUUECKOMY H
OpyTHE BUIAM 00ECIIEeUeHUs CHCTEMBEI.

2.3.2.1. Jlna maTemMaTH4eCcKoro o0ecrneuyennss CUCTEMBI NPUBOIAT TPEOOBAHUA K COCTABY,
00JIaCTH MpUMEHEHNA (OTPpaHUYEHUA) U CIOcOo0aM, UCMOMB30BAHNA B CHCTEME MATEMATHYECKUX
METOZOB M MOJEJEH, THIIOBEIX ATOPUTMOB U AITOPUTMOB, ITOJIEKAIMNX pa3padoTKe.

2.3.2.2. lna vH(pOpMAIMOHHOTO 00ECHeUeHNA CUCTEMBI IPUBOIAT TPEOOBAHMA:

1) k cocTraBy, CTPYKType U CrToco0aM OpraHu3aluyy JAHHEIX B CHCTEME,

2) k “H(OPMAITMOHHOMY OOMEHY MEKAY KOMIIOHEHTAMH CUCTEMEI,

3) k uH(OPMAIMOHHON COBMECTUMOCTH CO CMEKHBIMH CUCTEMAMU,

4) mO0 WUMCHONL30BAHUIO OOMIECOIO3HBIX U 3APETUCTPUPOBAHHBIX PECITyOINKAHCKUX,
OTPACIEBBIX KJIACCHU(PUKATOPOB, VYHU(PUIMPOBAHHEIX JOKYMEHTOB MW KIACCH(PUKATOPOB,
OENCTBYIOIIMX HA JAHHOM IPEANPUATHH,

5) IO NPUMEHEHUTIO CUCTEM YIIPABICHUA 0a3aMH1 TaHHBIX;

6) K CTpykType mnpouecca cOopa, 00paboTku, nepemaum [AHHBIX B CHCTEME H
MPENCTABICHUIO JAHHBIX;

7) K 3amIATE JAHHBIX OT PA3PYIIEHUM OPH ABAPUAX U COOAX B SMEKTPOIMUTAHUNA CUCTEMEI;

§) K KOHTPOJIIO, X PAHEHHUIO, 0OHOBJIEHUIO U BOCCTAHOBIIEHUIO JAHHBIX;

9) K mnpouenype HOpuOaHusd OPUIAYECKOM CIIBI JOKYMEHTaM, HPOIyHHPYEMEIM
texanueckumu cpeacramu MC (B coorBerctBun ¢ 'OCT 6.10.4).

2.3.2.3. Jlna I5IUHTBUCTHYECKOrO OOECIEUEHHsA CHUCTEMBI IPUBOIAT TPEOOBAHUA K
MPUMEHEHUIO B CHCTEME A3BIKOB MPOTPAMMHPOBAHUS  BBICOKOTO  YPOBHA,  S3BIKOB
B3aUMOJIEHCTBUA ITOJIb30BATENEH U TEXHUYECKMX CPENCTB CHCTEMBI, 4 TaKKEe TPeOOBAHUA K
KOOUPOBAHUIO M [NEKOAUPOBAHWIO [NAHHBIX, K A3BIKAM BBOJA-BBIBOJA JAHHBEIX, SA3BIKAM
MAHUITYJIAPOBAHUS  JAHHBEIMHM, CPEACTBAM oOmucaHusd npeaMerHon obmactu  (0OBeEkTa
ABTOMATH3AIMH ), K CHOCO0aM OpraHu3any JUanora.

2.3.2.4. Insa mporpaMMHOTO OOECHEUEeHUs CHUCTEMBI MPUBOAAT MEPEUEHH IMOKYITHBIX
MPOTPAMMHBIX CPEJICTB, 4 TAKKE TPEOOBAHHUA:

1) K HE3aBUCHUMOCTH MPOrpaMMHBEIX cpenctB OT ucnone3yeMmerx CBT mn onmepanmonnon
CpEIEL;

2) K KauecTBy MNOPOTPAaMMHEIX CpPEACTB, a TaKke K crmocobam ero odecnmeueHus u
KOHTPOJIS;

3) mo HE0OXOAUMOCTH COTIACOBAHUS BHOBH pa3padaTHIBAEMEIX IMPOTPAMMHEIX CPEACTB C
(POHIOM AITOPUTMOB U TIPOTPAMM.

2.3.2.5. ;11 TEXHMYECKOr0 00eCneyeHns CUCTEMBI IPUBOAAT TPeOOBAHMA:

1) kK BUOAM TEXHUUECKUX CPEACTB, B TOM YHCIE€ K BHUIAM KOMIUIEKCOB TEXHMUYECKHUX
CpPEACTB, MNPOTPAMMHO-TEXHUYECKMX KOMIUIEKCOB W JPYIUX KOMIUIEKTYIONMX W3O,
AOMYCTUMBIX K UCTIONTE30BAHUIO B CUCTEME;

2) K (PyHKIMOHAJIBHBIM, KOHCTPYKTHBHBEIM M OKCIUTY4TAllMOHHBIM XapaKTEPUCTUKAM
CPENCTB TEXHUYECKOT0 00eCHeYeHNs CUCTEMEL.

2.3.2.6. Jlna opraHu3aiiOHHOTO OOeCmedYeHus MNPUBOAAT TPEOOBAHMA K CTPYKTYpE U
(QYyHKIMAM  TOAPA3IEIEHUH, YYACTBYHONMX B  (DYHKIIMOHHMPOBAHWUM  CHCTEMBI  WIH
00€eCIeunBaOMINX IKCILTYATAIHIO ;@

2.3.2.7. JIna wmeromnueckoro obOecneuenus HMC npuBomar TpeboBanus K COCTaBy
HOPMATHBHOASKIGHHE R0 JOKYMCHTAIIH CHCTEMBI (IIEPEYCHb NPHUMEHACMBIX IIPH €€

Ceprvch (hayH REGIOHHPOB AT OCTEAIAPPOB) O PMATHBOB, METOIUK U T. I.).
snanenel: ey et @n "CCHERAE u comepikanne padoT mo co3gaHuro (Pa3sBUTHIO) CHCTEMEI» JOIKEH

COIEPKATh MEPEUEHb CTAAWM U 3TANOB padOT mo co3maHuio cucreMsl B coorBeTcTBUM ¢ ['OCT
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24.601, cpokn uX BBEIITOTHEHUS, NEPEUECHb OPTraHM3AMIl - UCHOJHUTENEH padoT, CCBIIKM HA
DOKYMEHTHI, TOATBEPKIAIONINE COTIACHE ATUX OPraHU3alliil HA yJaCTUE B CO3MAHUU CHCTEMEL,
WJIH 34ITUCh, ONPEIENAIONIYI0 OTBETCTBEHHOTO (3aKa3UHK WIHM Pa3pabOTUMK) 3a MPOBEAEHUE ITHUX
pa0or.

2.5. B paznene «TpeboBanus kK COCTaBy M COAEPKAHUIO padOT IO MOArOTOBKE 00BEKTA
ABTOMATH3AllM1 K BBOJAY CHCTEMEI B JIEHCTBHE» HEOOXOIMMO IPUBECTH MEPEYEHH OCHOBHBIX
MEPONIPUATHH M WX HCHOJHUTEIEH, KOTOPHIE CAEAYET BBIMOIHUTE MPHU MOATOTOBKE 0OBEKTA
apromarn3anvu K BBoay MC B nercTeue.

2.6. B cocra 13 na mpoextupoBanne MC npu Ha/mumu yTBEPKIEHHBIX METOIUK
BKJTIOUAIOT MPWIOKEHMA, COIEPiKALLIHE:

1) pacuer oxumaemoun 3(P(PEKTUBHOCTH CUCTEMEL,

2) OLIEHKY HAYYHO-TEXHUUECKOTO YPOBHS CUCTEMEL.

[Tpunoxenusa Bxmouaror B cocras 13 na npoektupoBanue MC o cormacoBanuio Mexay
pazpabOTIUKOM M 3aKa3UNKOM CHCTEMEL.

TEXHOJIOTUHU YIIPABJIEHUA ’KU3HEHHBIM HUKJIOM HHOOPMAINNOHHBLIX
CUCTEM. IOCTAHOBKA 3AJIJAYU ITPOEKTHPOBAHUSA

Oo0mue ceeteHust 00 00bexTHOM Moae/iHpoBanuy UC

CyniecTByeT MHOMKECTBO TEXHOIOTMH M WHCTPYMEHTANBHBIX CPEICTB, C MHOMOMIIBIO
KOTOPEIX MOYKHO PEATN30BATH B HEKOTOPOM CMEICHE omTuManbHbid mpoekT MC, nagumnas c
yranma aHaau3a M 3aKaH4duBasg CO3JaHHUEM NPOTPAMMHOIO KoJa CUCTeMBEl. B OOmbmIMHCTBE
CJIy4d€B 3TH TEXHOJIOTHHM NPETBABILAIOT BECHMA KECTKNE TPEOOBAHUA K NMPOLECCY 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 wim full life-
cycle CASE tools). Oan HE MO3BOJIAIOT ONMTUMHU3UPOBATE IEATEILHOCTh HA YPOBHE OTAEIBHBIX
5JIEMEHTOB MPOEKTA, U, KAK CICHCTBUE, MHOTHE Pa3padOTUMKH MEPENUIM HAa TaK HA3BIBAEMEBIE
CASE-cpencra Hmwxuero ypoBus (lower CASE tools). OgHako OHM CTOJKHYJIUCE C HOBOW
apoOaeEMON — TPOOIEMON OPraHu3aluy B3aUMOOENCTBUS MEKIY PA3TMIHBEIMA KOMAHIAMM,
PEATU3YIOTIUMH ITPOEKT.

YHupUIHpPOBAHHbIH A3bIK 00beKTHO-0PHEHTHPOBAHHOI'0 MO/Ie/IHPOBAHHUS

YHupumpoBaHHEIIT  M3BIK  0OBEKTHO-OPUEHTHPOBAHHOTO MoxemmpoBanus  Unified
Modeling Language (UML) sBuncsa CcpeacTBOM MOCTHIKEHHS KOMIOPOMHCCA MEKIY ASTHMH
noaxomamu.  CymiecTByer — AOCTATOYHOE — KOJMUECTBO  MHCTPYMEHTAIBHBIX  CPEICTB,
nogaepxkuBaronux ¢ nomonieio UML ku3HeHHBIM 1MKIT WH(QOPMAIIMOHHBIX CUCTEM, W,
onHoBpeMeHHO, UML ABngerca moctarogyHo rMOKUM ISl HACTPOMKHU U MOAJEPKKH CHENN(PUKH
AEATENBHOCTU PA3IUYHBEIX KOMAH pa3pabOTINKOB.

Coznanne UML nauanoce B oktsabpe 1994 r., korma [[xum Pam0Oo u I'pagu byu u3
Rational Software Corporation cramu paborars Ham oOBeguHeHHEM CBOMX MmeTomoB OMT u
Booch. B nacrosamiee Bpems koncopuumym mnois3oBateneit UML Partners Brmouaer B ce0s
MPENCTABUTENEH TaKuX TpaHmoB WH(OPMAIIMOHHBIX TEXHOJOTHH, Kak Rational Software,
Microsoft, IBM, Hewlett-Packard, Oracle, DEC, Unisys, IntelliCorp, Platinum Technology.

UML mpencrapiser Cc0001 0OBEKTHO-OPUEHTUPOBAHHEIN A3BIK MO I€TUPOBAHU A,
o0mamaromIviil CIe IyIONIUMHA OCHOBHBIMU XAPAKTEPUCTUKAMMU:

- IBJIAETCA SA3BIKOM BU3YAIBHOTO MOIEIUPOBAHUA, KOTOPBIM OOecreunBaer pa3padoTKy
PEMPE3ECHTATUBHBIX MOIEIEN I OPTaHW3aliyd B3aUMONEHCTBUA 3dKa3duvKa M pa3padoTdymka
UC, pasMuHEIX TPYITT ”ggﬁpaﬁmtmmﬂ NC;

- YCHOAITN NIENWHHSMEl PACIIPEHUA U CIIEIMATN3aiy 0a30BEIX KOHUEIWN A3BIKA.

cepracpukar. SCOTUNEZ S90S 8=RTARAAPTII®T  HoTAanMA BH3YAJBHOTO MOJIETHPOBAHUSA PO PAMMHBIX

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

cucreM, mpuHsTas koHcoprmymom Object Managing Group (OMG) ocensro 1997 r., m Ha
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CErOAHAIIHUN JEHL OHA MNOIIECPKUBAECTCA MHOTMUMU OO0BEKTHO-OpueHTHpOBaHHBIMEU (CASE-
PO IYKTAMHU.

UML Bkmrouaer BHYTPEHHUH HAOOP CPEACTB MOAEIMPOBAHUSA, KOTOPBIE CENYAC TPUHSITEI
BO MHOTMX METOJAX W CpEOCTBaX MOJEIMPOBAHUA. OJTH KOHLENIMM HEOOXOOUMEI B
OOJIbIIMHCTBE MPUKIAOHBIX 331a4, XOTA HE KaKIasd KOHIEMIUSA HEOOXOoamma B KakKIOW 4aCTH
Kak10ro mpuioxkeHus. [Toms30BaTensaMm s361ka IPEI0 CTABIEHBI BO3MOKHOCTH!

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

- 100aBIATE ITPH HEOOXOAUMOCTH HOBEIE JIEMEHTHI U yCIOBHEIE 0003HAYEHUSA, €CIIH OHU
HE BXONAT B AAPO, WM CHENUAIU3NPOBATE KOMIIOHEHTEI, CUCTEMY YCJIOBHEIX 0003HAUYECHUU
(HOTAIMIO ) 1 OTPAHUUEHUA 1)1 KOHKPETHBIX OPEIMETHBIX 00IacTel.

Az UML

Huarpamma
BAPMaHTOR
MCMNONB30BAHMA

Awarpamma Awarpamma
KnacCcog COCTORHWM

[rarpama

nocrnefoeaTenk-
HOCTEH

Huterpupoeannan

UOAENL CRNOYHOMW
CHCTELMEI

Auarpamma
JeATENBHOCTH

Ouarpamma

Huarpamma Huarpamma
pa3BEpTLIBEAHMA

K0 OMNE Pa Lk KOMNOHEHTOB

Pucynoxk 2.1 - UnterpupoBannas MOAenb CI0KHOM CUCTEMBI B HOTAMM A361ka UML

Cranpapr UML npennaraer caemyroomuii Ha0Op auarpaMm IJIsl MOJOETUPOBAHUA:
l. amarpaMMel  BapuaHTOB MCIOAB30BaHuA (use case diagrams) — s MOAETUPOBAHUA
OM3HEC-TIPOIIECCOB OpraHU3anu U TPeOOBAHMI K CO3AABAEMOU CHCTEME );
2 nmarpamMer  kmaccoB  (class  diagrams) — mma MOOETMpOBAHMS  CTATHYECKOM
CTPYKTYPBI KJIACCOB CHCTEMBI M CBA3EH MEKIY HUMH;
3. nuarpamMmel oeeaeHus cucremsl (behavior diagrams):
3.1 muarpamMel B3auMmonencTeus (interaction diagrams):
3.1.1 nuarpammer mocnenoBaTeaLHOCTH (Sequence diagrams) u
3.1.2 koomeparusueie  muarpammbl  (collaboration diagrams) — maa
MOJEJMPOBAHUSA TpOIecca 00MeHa COOOMIEHMAMH MEXKIY 00BEKTAMU;
3.2 qmarpamMel  cocTosHuM  (statechart diagrams) — mag MoOmeTUpPOBAHM
MOBENEHUA OOBEKTOB CHUCTEMEI IIPH HEPEXOIE U3 OOHOTO COCTOSHUSA B IPYTOE;
3.3 muarpammer  mesrenpHOCTEH (activity diagrams) — nma moaemupoBaHUS
MOBEOEHUA CHCTEMBI B pPAMKax pPAa3INUHBIX BAPUAHTOB WUCHOIB30BAHMA, WIH
MO JEJIMPOBAHUS OEATEIBHOCTEMN;
4. mmarpamMmel peammsarmu (implementation diagrams):
4.1 muarpaMMbel  KOMIIOHEHTOB (component diagrams) — mId MOZETUPOBAHUA
HUEPAPXUHN KOMIIOHEHTOB (MOACUCTEM ) CUCTEMEI,
4.2 muarpamMel  pasBepteiBanus (deployment diagrams) — mia MomempoBaHUS

BN pprarrescry prr crcTen

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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CepTud

Bnapneneu LLlef

NelcTeUTe

JlnarpaMMbl BApHAHTORB HCIO/IL30BAHHS

[Tonatme BapmanTa wucnomp30BaHuA (use case) BmepBeie BBen MBap fkobcon u
npugan €My Takyl 3HA4YUMOCTb, YTO B HACTOAMNIEE BPEMA BAPHUAHT HCHOJIB30BAHUA
MPEBPATHUICA B OCHOBHOHM SJIEMEHT pa3paO0TKU M INITAHUPOBAHUA IMPOEKTA.

Bapuant uWcCnoap30BaHuUA —MOPEACTABIAET COOOM  MHOCIENOBATENLHOCTH JIEHUCTBUM
(TpaH3aKuuii), BBIMOJIHAEMBIX CHUCTEMOH B OTBET HA COOBITHE, HHUIMUPYEMOE HEKOTOPBIM
BHENIHUM  OOBEKTOM (JEMCTBYIOMIMM  JMIOM). BapwmaHnT WCHOOIL30BAHUSA  OMMUCHIBAET
TUINYHOE B3aUMOJECHCTBUE MEKIY MNOIB30BATENEM M cucremon. B mpocrenmem cioyuae
BAPMAHT WCIOJB30BAHUA OIPENEIAETCS B Ipouecce OOCYyXKIEHUA C IOINb30BATEIIEM TEX
(pyHKIMI, KOTOpBEIE OH XO0Ten Obl peasmsoBare. Ha sa3eike UML BapmanT ucnoms3oBanus
M300pakarT CACIYIONMM 00pa3oM:

EHPHHHTHCHDﬂbEDBEHHH

Pucynok 2.2 - Bapuant uCnoias30BaHus

JlenicTByromee muio (actor) — 3T0 poib, KOTOPYIO MOJMB30BATENL UTPAET MO OTHOMIEHUIO
K cucreme. JlencrByronue auna MpPeacTaBasaioT COOOM pOnn, & HE KOHKPETHBIX JIONEH WU
HauMmeHoBaHus pabor. HecmoTrps wHa TO, 9TO HA gUarpaMMax BapHAHTOB MCIIOJIE30BAHUA
OHM H300pa)arTCi B BUIE CTHUIM30BAHHBIX YEIOBEYECKUX (DUTYPOK, NEHCTBYIOMIEE JHILO
MOJKET Takke OBITh BHEMIHEM CHCTEMOH, KOTOPOM HeoOXoamma HEKOTopas HH(pOpManusd OT

manHou cucremel. [lokaspiBare HA nuarpamMme AEUCTBYIOMIMX JIWI[ CIHEAYET TOJBKO B TOM
CIydae, KOraa MM OEUCTBUTEIBRHO HEOOXOOMMEI HEKOTOPHIE BAPMAHTEI MCHOIL30BaHUA. Ha

s3pike UML peicTByronmie mina npeacTaBsioT B BUAE PUTYD:

Pucynok 2.3 - JleucrByroniee nuio (akrep)

JlenicTByrone nuia AEIATCA HA TPU OCHOBHBIX THHA:

- MOJIL30BATEIIH;

- CUCTEMEL;

- IPYTHE CUCTEMBL, B3AMMOIENCTBYIOMINE C JAHHOM,

- BpEMHI.

Bpems CTaHOBUTCA OEMCTBYIOMIMM JIMIIOM, €CJIM OT HEr0 3aBUCUT 3aMyCK KAKUX-JIMOO
COOBITUH B CHCTEME.

CBfI3H Mexy BAPHAHTAMH HCIOJIL30BAHHSA H JIeliCTBYOIIHMHA JIHIAMH

B smeike UML wa gumarpammax BapuanTOB HUCIOJIB30BAHUA ITOIAEPKUBAETCS
HECKOJIbKO THUIOB CBSA3€M MEXKAY HAEMEHTAMU [UarpaMMbl. JTO CBA3M KOMMYHHUKAIUMH
(communication), Bxarouenus (include), pacumpenns (extend) u 0600mienus (generalization).

CBa3p KOMMyHHKAIIMM — 9TO CBA3b MEKAY BAPUAHTOM  MCHOJIB30BAHUA U
aerctByrommM unoMm. Ha s3eike UML CBS3M KOMMYHUKAIMM MOKA3BIBAIOT C MOMOIIBIO
OMHOHAMPABIECHHON ACCOIMAIAN ( CTUIOTITHOM JIMHUH).

OOKYMEHT f:I{:}J:I,I_II.*"ICAH
INEKTPOHROW NOQINTMCLIO
wkat: 2C0000043ESABBBY52205E7BAS0006000G6H-

—_

- "
1Ay X0Bd iITbAHA AJIeKCaHOpoBHA

DD opMHTE KPELKT

ANA knMedTa baHka

Kowewt DaHka
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Pucynok 2.4 - [Ipumep CBA3u KOMMyHUKAIIAN

CBa3p BKIKYEHUA MNPUMEHAETCA B TEX CHUTyalMaX, KOTJa HMMEETCsA Kakou-1nubdo
(pparMEHT MMOBEAEHUS CHUCTEMBI, KOTOPBIM IOBTOpsETCsS OOnee 4eM B OZHOM BAPUAHTE
ucnoabp30BaHuA. (C MOMONIBIO TakuxX CBfA3€H OOBIYHO MOJEIUPYIOT  MHOTOKPATHO
UCIIOMB3YEMYIO (DYHKIIMOHAIBHOCT.

CBA3bp pacHIMpPEHHUs NPUMEHSAETCA IPU  OIMCAHWM W3MEHEHHMH B HOPMAaJIbHOM
MOBEAEHUM CUCTEMBI. OHA MO3BOJACT BAPUAHTY MCIIOIB30BAHUA TOJIBKO HPH HEOOXOOUMOCTH
MCIIOJIB30BATE (PYHKIMOHAIBEHBIE BO3MOKHOCTH JPYTOTO.

<<gxtend>>
s s
T CHATE ABHBIMA
COCYeTa
S
-
e

LINCNHNTE
YCKOPeH Hoe
CHATHE ABHer

KnieHTa

Pucynok 2.5 - [Ipumep cBA3UM BKIIIOUEHHS U PACILIMPEHUA

C momomipio CBA3u 0000MIEHMS MOKA3BIBAIOT, YTO Y HECKOJBKUX AEUCTBYIOIIUX JINI]
UMEIOTCS 00NIUE YEPTHL.
Cnyxawma %

C M ysa LA ;% oy [T ETT Y B peme HH LI %
€ NoYacoBoW Ha oKnage CNyHa WA
onNNaTon

Pucynok 2.6 - [Ipumep cBa3u 0000mienus

JduarpamMmsl B3anMoJelicTBHA (interaction diagrams)

JlmarpamMer  B3ammogeictBusa  (interaction  diagrams)  OMMCHIBAIOT — TIOBEAEHUE
B3aUMOJIEHCTBYIONIMX Trpynn 00vekToB. Kak mpaBumo, auarpamMmma  B3auMOJEHCTBUSA
OXBATHIBAET IMOBEAEHUE OOBEKTOB B pPaMKax TOJBKO OJHOTO BapuaHTa HMCIOIL30BaHWA. Ha
TAKOW JuarpamMme oTroOpaxaerca pax OOBEKTOB MW TE€ COOOMIEHWA, KOTOPEIMM OHHU
OOMEHMBAIOTCA MEKITY COOOI.

CoobOmienne (message) — 5TO CpPEACTBO, C IMOMONIBI0 KOTOPOTO OOBEKT-OTIIPABUTEIE
3ampammyBaceT y OOBEKTA ITOIYydaTed BEITOJIHEHNE OJHOM U3 €T0 ONEPALHIL.

HMugopmanmonnoe (informative) cooOmnienne — 310 Co00OmIEHHE, CHAOKaONIEe OOBEKT-
MOJIy9ATENs HEKOTOPOUN MH(OPMAIIMEN 11 0OHOBIEHUA €0 COCTOSHUA.

Coobmienmne-zanpoc  (Interrogative) — 5T0  cooOmieHUE, 3anpamuBArONIEe BEIIAYY
HEKOTOPOU nH(pOopManun 00 00BEKTE-TIOTyUaTene.

MmneparuBnoe (imperative) cooOmieHune — 510 cOoOOmIeHME, 3ampamuBaroniee vy
O00BEKTA-ITOIYyUATEN S BEITOIHEHUE HEKOTOPBIX JIEHUCTBUM.

CyniecTtByer OBa BHAA AUATPAMM B3aUMOIEHCTBUA: IHATPAMMEL ITOCIEN0BATEIBHOCTH

(sequence ghiagramsgpmmak@oneparusaeie  auarpaMmmer (collaboration diagrams).
3NEKTPOHHOW MOAMMCHIO

Cepvdmrar:  2COJ{EEPAVEVIARTIOTASNOBATILHOCTH (Sequence diagrams)
sranened e A AN TG CHeBBaTersHOCTH OTpakaeT MOTOK COOBITHI, TPOMCXOIAIIMX B PAMKAX

BHPHHHTEI, HCITOJIEBE30BAHHMA.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Pucynok 2.7 - [Ipumep quarpamMmsl moCIe10BaTENbHOCTH

Bce pencrByromme mna MOKa3aHbkl B BEPXHEH dYactu auarpammel.  CTpenku
COOTBETCTBYIOT COOOMIEHUAM, MEPETABAEMBIM MEKIY MCUCTBYIONIMM JHIIOM M 00BEKTOM WA
MEKIYy 0OBEKTAMH IJI BBEITOJTHEHUS TPEOYEMBIX (PYHKIIHI.

Ha aUarpamMme MO CJIEMOBATEIBHOCTH 00BEKT mzo0pakaercs B BUIIE
MPAMOYTOJIBHIHKA, OT KOTOPOTO BHH3 MPOBEIEHA HYHKTHUPHASA BEPTUKAIbHAS TUHHUA. JTa
mHUA HaseiBaercs ywmHWed jkm3HM (lifeline) oOvexra. Ona mpencrasimser co0oil (parmMeHt
JKM3HEHHOTO TMKIA OOBEKTa B MPOIIECCE B3AMMOIEHCTBHUS.

Kaxxgoe cooOmieHne mpencraBiasercs B BHUAE CTPEIKH MEKAY JIMHHAMHU JKU3HHU IOBYX
00bekToB. CoOOmIEHWS TOSMBAAIOTCA B TOM MOPSAJIKE, KAK OHU TMOKA3aHBI HA CTPAHWIIE
ceepxy BHM3. Kaxkmoe cooOmIeHHME TOMEYAEeTCs KAK MHUHMMYM HMeHeM cooOmienus. [Tpu
JKETAHUM MOJKHO J00aBUTh TaKKe APTyMEHTHl M HEKOTOPYIO VIPABIIAIONIYI0 WH(OPMAIHIO.

Moxuo moxkazate camoneneruposanue (self-delegation) — cooOmienme, koTOopoe OOBEKT
MOCBLJIAET CaMOMYy ce0e, IpU 3TOM CTpelKa COOOMIEHUS YKA3pIBAET HA TY K€ CAMYIO JIMHHIO
AH3HH.

Jlmarpamma kooneparuu (collaboration diagram)
JlmarpaMMEl KOOTIepanui 0TOOPAKAFOT TTOTOK COOBITUH 4epe3 KOHKPETHBIH CIIeHAPHH
BAPUAHTA HWCHOJB30BAHUA, YIOPANOUEHBI IO BPEMEHH, a KOOMNEPATUBHBIE JUATPAMMEI

0oB e ﬁ%ﬂ%ﬁ%mT HA CBA3SAX MEXKOY OOBEeKTaMH.

CepTudmkar: EC[’E‘HM@EHEBPMTWM MPEACTAaBICHA BCA Ta }ﬂ{tpﬂpmamm KOTOpasa €CTh M Ha
B Gayxoga T
T arpaMMe. HOCAEIOBATE b HOCTH, HO KOOMEepaTHBHAS IMATPAMMA MO-IPYrOMY OITHCHIBAET
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MOTOK COOrITHH. M3 Hee nerue moHATE CBA3M MEXKIy OOBEKTAMU, OTHAKO, TPYAHEE YSICHUTE
MOCIEIOBATEILHOCTE COOBITHH.

Ha koonepatuBHON guarpaMMe TakK K€, KaK M HA JUATPAMME MOCIEIOBATENBHOCTH,
crpenkn 0003Ha4aroT CcooOmieHnsa, OOMEH KOTOPBIMHA OCYHIECTBIISETCA B PAMKAaX JAHHOTO

BApUAHTA UCHOJB30BaHMuA. X BpeMeHHasA MOCIEq0BATENbHOCTE YKA3BIBAETCA MTyTEM HyMEPALIUH
COOOIIeHWI.

2:CumraTs N2 kaprs)
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1 16: Ymenbwur an (20 pyb.)

Cuwet UBaHa

Pucynok 2.8 - [Ipumep quarpammel Koomepamu

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 arpuOyTEl KIIACCOB, ONEPAIAM 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
y3JIaMH (aCCOIMAIINN, HACTIETOBAHUE, 3aBUCUMOCTH).

Ha mumarpamme knaccoB n300paxkaroTCs CIEIYIONIAE SIEMEHTHI:

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

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

- Unareperic (interface) - abcrpakTHBIM KiIACC, 3amaroniuil HA0Op Omeparu, KOTOPBIE
OOBEKT MPOU3BOJIBEHOTO KJIACCA, CBA3AHHOTO C JAHHBIM UHTEP(ENCOM, MPENOCTABIAET IPYTUM
oOBEKTaM.

Knace
Kimace - 510 rpymma cymiHocTen (0OBEKTOB), 00mamammmx CXOZHBIMU CBOMCTBAMH, 4
MMEHHO, TAHHBIMHU U NOBeaeHueM. OTAeIsHBIN OPeaCTaBUTENs HEKOTOPOTO KIacCa HA3BIBAETCA
00BEKTOM KJI4aCCa W OPOCTO OOBEKTOM.
[Ton moBemenmem o0OBekta B UML nmonmmarorca moObie mpaBmiia B3auMOIEHCTBUSA
00BEKTA C BHEMIHUM MHUPOM U C JAHHBIMH CAMOTO 00BEKTA.
Ha nuarpammax xiacc m300paxaercs B BUAE NIPAMOYTOJIBHAKA CO CIUIOIIHOW IPAHUILIEH,
pa3IeNeHHOr0 TOPU3OHTATEHBIMA TUHUAMH HA 3 CEKIIUN:
- BepxHsasa cexkius (CeKuus UMEHH) COOEPKUT UM KIacca U Ipyrue odmme CBOMCTBA (B
JaCTHOCTH, CTEPEOTHI).
- B cpennen cekuum COOEPKUTCS CITUCOK aTpuOyTOB
- BiorvmEHIDIAV@IAMICOK OIEpalMil KJIacca, OTPAKAIONINX €ro MHOBENEHUE (ICHUCTBUI,
cepr BEITOTARNRIG LGOS oo
pTUdMKaT. AS00060000043E
Bnageneu:  Lea} 00 as W COKHIHLABPNOYTOB U ONEPAINHN MOKET HE M300paxarsca (a Takxke 00e cpasy).
JIng OTCYTCTBYIONIEHM CEKIMM HE HYKHO PHCOBATh PAa3NEIUTEIbHYIO0 JIMHUI0 W Kak-T10o
Neiicren)KA3BEB AThOFL HATEIIHE I OTCYTCTBUE SJIEMEHTOB B HEH.



Ha ycmoTpeHne KOHKPETHOM peamm3anuy MOTYyT OBITE BBEIECHBI JOIOITHUTEIILHBIE
CEKIMH, HampuMep, uckmouenus (Exceptions).

":":El'lti:['!p":":’
Card Reader ‘;E:‘Ugdﬂ ry==
- Card Number : integer =
+ Aiccept 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 Q.04 Provide Cash() : integer
+ Withdraw Funds{Amount ; long) . integer + Provide Receipt() : integer
- Deduct Funds(Ameount : lang) : integer
- Verify Funds() @ integer

Pucynok 2.9 - [Ipumep nnarpamMmsl K1accoB

CrepeoTHIIBLI KIACCOB

CrepeoTurisl KJIacCOB — ASTO MEXAHW3M, [MO3BOAIONIMN PAa3deniaTh KJIACCHI HA
KaTeTr OPUH.

B sa3eike UML onpenenensr Tpyu OCHOBHBIX CTEPEOTHITA KIACCOB:

- Boundary (rpanumna);

- Entity (cyniHOCTB);

- Control (ympasiienue).

['panmanbIe KTACCHI
['panmuneivm  kmaccamu (boundary classes) Ha3eBaoTCA Takwe 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 CUCTEMAMU.
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
TAKOM KJIACC MO3BOJAET AEHCTBYIOMIEMY JIUIY B3aUMOIENCTBOBATE C CHCTEMOM.

KiaccbI-CYIHOCTH

Knaccer-cyniaoctu (entity classes) comepxkar xpanumyro wuH(popmarmoo. 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.

Ynpap/fom#e KJIacChl
Ympasmsaronmme wmaccel (control classes) orBewaroT 3a  KOOpOWHAIMIO JEHCTBHM
apyrux  kmaccoB. OObHO y  KaKIOro BapuaHTa  MUCIOJB30BAHUA MMEETCS  OJIMH
VOPABJIAIONINN KIACC, KOHTPOJMPYIOMIUA MOCIEOOBATEARHOCTE COOBITMM HSTOTO BapwaHTa
MCTOIB30BAHMA. YOPABISIIONIMA KJIACC OTBEUYAET 3a KOOPAWHAIIMIO, HO CAM HE HECET B celde
HUKAKOH %&!ﬁﬁiﬁ PANEOAIGCTH, TAK KAK OCTAIBHBIE KIACCH HE MOCHUIAIOT €My 00IBIIOTO
Eepmdﬁgmg@gg@g@ﬂ%ﬁ%mﬁw@ 9TOTO OH CaM IIOCBLIAeT MHOMKECTBO COOOMICHUH.
Brasency I PABSAIOH M- KITAECHPOCTO IEIETUPYET OTBETCTBEHHOCTE APYTUM KJaccaM, IO 3TON OPUIUHE
€T0 UaCTO HA3BIBAIOT KIACCOM-MEHE TKEPOM.
Nencteutened: ¢ 19.08.2022 no 19.08.2023



B cucreme moryr ObITE M OpPyru€ YIPABILIIOMIME KIACCH, O0MmMME IS HECKOJbKHUX
BAPMAHTOB UCHONR30BaHMA. Hampumep, moxker OwnITh Kiace SecurityManager (menemxkep
0e30macHOCTH), OTBEYAIIMI 34 KOHTPOJL COOBITHH, CBA3aHHBIX C Oe3omacHocTeio. Kiacc
TransactionManager (meHemxkep TpaH3aKIW) 3aHUMACTCA KOOPAWUHAIIUEH  COOOmIeHui,
OTHOCANIMXCS K TpaH3akuuaM C 0a3on manHeiXx. Moryt OwITB M IOpyrue MEHEIKEPHI 1A
pabdoTEl C APYTUMH HIEMEHTAMH (DYHKIIMOHUPOBAHUA CHUCTEMBI, TAKUMH Kak pa3ieiacHUe
peCcypcoB, pacmpeneneHHas o0paboTka maHHBIX WM 00paboTka ommoboK.

[TomyumO ymOMSHYTBEIX BBILIE CTEPEOTUIOB MOKHO CO3JaBATH WU CBOM COOCTBEHHEIE.

ATpHOYTBI

ATpuOyT — 310 51I€MEHT UH(OPMAIMH, CBA3AHHBIA C KIACCOM. ATpUOYTHI XpaHAT
WHKAIICYJIUPOBAHHEIE JAHHBIE KIIACCa.

Tax xaxk arpulOyTel comep:aTcCs BHYTPHM KJIacCda, OHU CKPBITEI OT APYIrUX KJIAccoB. B
CBA3U C STHUM MOJKET MOHANOOUTHCS yKAa3aTh, KAKNE KJIACCHEI MMEIOT MPABO YATATh U U3MEHATH
arpuOyTEI. TO CBOMCTBO HA3BIBAETCS BUIUMOCTRIO arpudyTa (attribute visibility).

Y arpuOyra MO¥KHO ONPENEIUTH YETHIPE BO3MOIKHBIX 3HAUEHUS ATOrO IMapamMerpa:

- Public (oOmmii, OTKPEITEINH). DTO 3HAYEHWE BUAMMOCTH IPEAIOJIAraer, 4ro aTrpuoyT
OyeTr BUIOEH BCEMM OCTANBHBIMM Ki1accamu. JIro00oM Kmacc MOKET MPOCMOTPETh WIH U3MEHUTH
3naueHue arpudyrta. B coorBerctBum ¢ nHorammen UML obmiemy arpulyry mpenmecrByer
3HAK « T ».

- Private (3akpeiTeiid, cekperHsbni). COOTBETCTBYIOMMU aTrpuOyT HE BUAECH HUKAKUM
OPYTUM KJIACCOM. 3aKpheITEIM aTpuOyT 0003HAUAETCA 3HAKOM « — » B COOTBETCTBUU C
gorarmert UML.

- Protected (3amumiennsrit). Takoit aTpuOyT MOCTYIEH TOJHKO CAMOMY KJIACCY WU €ro
noroMkaM. Hotammma UML pna 3ammmiennoro arpulyra — 5T0 3HAK « # ».

- Package or Implementation (makernsni). [Ipeamonaraer, uro qaHHbNT AaTPUOYT SABIAETCS
00mMM, HO TOJBKO B MPEAENax €ro MakeTa. ITOT THUII BHUIMUMOCTH HE 0003HAYAETCA HUKAKUM
CHEIMATLEHBEIM 3HATKOM.

B obmem cnywgae, arpuOyTel  pEKOMEHAYETCA  AE€Narb  3aKPBITEIMM WM
3aNIUIIEHHBIMHA. JTO MMO3BOJIAET IyUII€ KOHTPOIUPOBATE CaM aTpUOYT U KOJI.

C mOMONIBIO0 3aKPBITOCTH WJIM 3aNIMIIEHHOCTH yJAAaeTci W30ekKarh CUTyaluuH, KOraa
3HAYEHUE arpudyra W3MEHAETCA BCEMM KJIACCAMM CHUCTEMEL. BwmecTto 5Toro moruka
W3MEHEHMA arpulyra Oyzer 3akmodeHa B TOM K€ KJIacce, 4To M caM JTOT arpuoyT.
3a1aBAaEMBIE MAPAMETPHEl BUAUMOCTH ITOBJIUAIOT HA TEHEPUPYEMBIHN KO,

Onepanuun

Onepanuu peanu3yroT CBA3aHHOE C KiIacCcoM moBeaeHue. Onepanus BKIIOYAECT TPHU
JacTH — WM, MapaMeTpel U TUO BO3BPANIAEMOTO 3HAUCHUA.

[Tapamerper — 5TO aprymMeHTEl, WOMydYaeMBIE OOEpAIMenl «HA BXome». lum
BO3BPAMIAEMOr0 3HAYEHUA OTHOCHUTCA K PE3YILTATy ACUCTBUS ONEPALNH.

Ha pmarpamme KnacCoB MOMKHO MOKa3bpIBaTh KAK HMMEHA OMNEpaluid, TaKk U UMEHA
ormepanydyi BMECTE€ C HX HOAapaMeTpaMd W TUIIOM BO3BPAMIAEMOro 3HA4eHHA. YTOORI
YMEHBIINTE 3arpyKEHHOCTh TUATPAMMEI, IT0JIE3HO OBIBAET HA HEKOTOPHIX M3 HUX MOKA3BIBATEH
TOJIbKO UMEHA OMEepali, a Ha APYTUX UX MOJHYI0 CUTHATYPY.

B a3eike UML onepanim nMeroT Caeayronlyo HOTAIHIO

Mma  Onepanm  (apryMeHT: THII JAHHBIX APryMEHTA, APryMEHTZ:TUN JAHHBIX
aApryMeHTa2,...): TUII BO3BPANIAEMOT0 3HAUCHU A

Crnenyer pacCMOTPETE UETHIPE PA3AMUHBIX THUITA OTEPATIHII:

- Onepanuu pearm3aniu;

- PR g

CepTudmkar: Ecﬂaﬂﬁﬁﬂepmmmmgﬁmﬂmdﬁ
snapeneu. et/ BemoMiT a1 isie” onepammy.
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Onepanuu peannsanun

Omnepamym  peammsaru  (implementor operations) peanw3yioT HEKOTOpEIE OW3HEC-
¢yakmpm. Takme omepanud  MOKHO HAWTH, WCCIENyd OUATPAMMBL  B3aUMOJIEMCTBHUSL.
Jluarpammer  5ToT0  THOA (POKYCHUPYIOTCA HA OW3HEC-PYHKIMAX, W Kakgoe COooOmieHue
OUAarpaMMEl, CKOPEE BCEro, MOKHO COOTHECTH C OIEpAIMEN PEATH3AIINH.

Kaxnmasa omepamus peamm3anud  JOMKHA  OBITB  JIETKO — MPOCHAEKMBAEMA 110
COOTBETCTBYIONIETO TpeOOBaHMA. IJTO MOCTHTAETCA HA PA3IUUHBIX ATAMax MOJIECTMPOBAHUI.
Omnepanyss BBEIBOAUTCS W3 COOOMIEHMS HA AUArpaAMME B3aUMOIEHCTBUA, COOOMIEHUS UCXOOAT
U3 IOAPOOHOr0 OMMCAaHWA NOTOKAa COOBITMH, KOTOPBIM CO3JAETCA HA OCHOBE BapuaHTa
UCIIOJI30BAHMUA, a IOCIEOHUA — Ha OCHOBE TpeOoBaHuH. BO3MOKHOCTE NPOCIENUTE BCIO OTY
IEMMOUKY MO3BOJAET TApPAHTUPOBATh, YTO Kaxkaoe TpebopaHue OymeT peaym3oBaHO B KOJE,
a Kaxaeld (PparMeHT KOAa peamu3yeT Kakoe-TO TpeOOBaHMeE.

Onepanuu ynpapJ/ieHHs

Onepanymu  ympaBiaeHus — (manager  operations) — ynopaBisiOT  CO3AAHUEM U
VHUYTOKEHHUEM OOBEKTOB. B 5Ty Kkareropuro nomagaroT KOHCTPYKTOPEI M OECTPYKTOPBI
KJTACCOB.

Onepanuu gocryna

ATpuOyTEl O00BIYHO OBIBAIOT 3AKPBITHIMU WM 3ANIAINICHHBEIMUA. €M HE MEHEe, Npyrue
KJTACCBI MHOTA JOJIKHEI MPOCMATPHUBATE WM M3MEHATh MX 3HAYEHMA. [[JIf 5TOro CymiecTBYIOT
omepanuu gocryma (access operations). Takom noaxon H#aer BO3MOKHOCTE Oe30macHo
WMHKAIICYJINPOBATh ATPUOYTEI BHYTPH KJIAccCd, 3a0IUTHMB HMX OT OPYTHX KIACCOB, HO BCE XK€
MO3BOJISIET OCYHIECTBUTH K HHUM KOHTpoMpyemel noctym. Co3manme omeparmii Get m Set
(MOJTy4EHNSA U U3MEHEHUSA 3HAUEHUS ) I KK A0TO aTpuldyTa Kaacca ABISAETCS CTAHIAPTOM.

BcnoMorare/isHble onepamuu

Bcemomorarensaeivu  (helper operations) Ha3pIBaloTCA TakWe ONEpandd  Kjacca,
KOTOPBEIE HEOOXOAUMEI €My AJIs BBIITOJHEHUA €r0 OTBETCTBEHHOCTEH, HO O KOTOPBIX OPYTHUE
KITACCHl HE JOJDKHBI HUUETrO 3HATh. JTO 3aKPBITHIE U 3ANIUNICHHEIE OMEPAIMH KJIACCa.

Yto0B1 MaeHTU(PUIIMPOBATE OMEPALINH, BEIIIOJIHUATE CIEAYIONINE JEHUCTBHUS:

M3yuure muarpaMmbl MOCJIEIOBATENHPHOCTH M KOOIIEPATHUBHBEIE AUAarpaMmel. bombmas
JacTh COOOMIEHMM HA STHUX AuarpaMmax fABJAETCA ONEpalMAMH peaym3anuu. PedrexkCuBHbIE
cooOnIeHNsA OyAyT BCIIOMOTATEIEHEIMH OIIEPALIMAMMU.

PaccmoTpure  ympaBmmonmie  omepanuud. Mowxker — moTpeOOBaTeCa  JOOABUTEH
KOHCTPYKTOPEI U AE€CTPYKTOPHI.

Paccmorpure onepammu  pocryma. Jlma kaxkgoro arpulOyra  kiacca, C KOTOPBIM
OOKHBL OyayT paborare Opyrue KIACCHl, HAAO co3aars omeparuu Getu Set.

Cessn

Cea3p mpeacraBiseT COOOM CEMAHTHUECKYIO B3aMMOCBA3b MExAy kimaccamu. Ona
OAET KJIACCY BO3MOKHOCTH Yy3HABATH 00 arpuOyrax, omepanuax M CBA3AX IOPYyroro Kiacca.
WNupivm  cmoBamu, 9TOOBI OOMH KaacC MOT IOCHATh COOOMIEHME ApYyroMy HA IHarpamme
MOCJIENOBATEILHOCTA WM KOOIEPATUBHOW IOUArpaMMe, MEXKIAY HUMH JTOJKHA CYNIECTBOBATEH
CBA3b.

CymiecTByIOT 4YETBIPE THIA CBA3€H, KOTOPBIE MOTYT OBITh YCTAHOBIEHBI MEKIY
KJTACCAMM: ACCOIUAIINM, 3ABUCUMOCTH, arperanuu u 0000mieHms.

Acconuanuu
Accommanmsa (association) — 5T0 CEMaHTHUECKAA CBA3b MEXAy Kiaccamu. Mx pucyror Ha

ouarpaMme KJI1accoB B BI/HIE: 0OBIKHOBEHHOM JIMHHUH.
HOKYMEHT MOONVCAH

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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SNEKTPOHHOW HU,U,HME:bKW}_tOle P r{
Cepmwdomkatr: 2C0000043E9ABEBO952205E7BASOOBEUOCOUSIE a
)BHA

Bnageney, Lleb3yxoBa |aTekAHa AnekcaHap

Neinct

BATE

NewClass NewClass2

Pucynoxk 2.10 - Cea3p acconmanus

Accommanmu  MOryr  OBITH  JBYHAQIPAaBIECHHBIMA, Kak B  NOPUMEpE, WM
onHoHamnpasiaeHHeIMH. Ha a3eike UML nByHampaBneHHBIE aCCOIMANIMN PUCYIOT B BUIE MPOCTOH
mHUN 0€3 CTPENoK WM CO CTpeIKaMu ¢ o0enx ee ctopoH. Ha omHoHampaBieHHON acconuanim
n300pakaroT TOJBKO ONHY CTPENKY, [TOKA3BIBAIONIYIO €€ HAIIPABJIEHUE.

Hampagienne acconmam MO KHO ONPEIEIINTE, n3ydas TAArPaMMEL
MOCJIENOBATEILHOCTY W KOOIEPATHMBHEIE auarpamMmel. Ecam Bce cooOmieHus HA HHX
OTHPABIIAIOTCA TOJIBKO OJHUM KJIACCOM M HPUHUMAIOTCA TOMABKO OPYITMM KIAaCCOM, HO HE
HA00OpOT, MEXKAY STUMHM KIACCAMM MMEET MECTO OJHOHAMPABIEHHAA CBA3h. Ecmi xoTsa OBl
OOHO COOOImIEHME OTHIPABIAECTCA B OOpaTHYH CTOPOHY, A4cCOIMAIMs [O0JKHA OBITH
IBYHAIPABICHHOM.

Accormanmu MOTYT OLITE pe(IeK CUBHEIMU. PednexcuBnasn accoruan g
MPEANONIaraer, 4ro OAWH HK3EMIUIAP KJI4acca B3aUMOIEHCTBYET C APYTUMH SK3EeMIUIIpaAMU
3TOTO K€ Kacca.

3aBHCHMOCTH

Cesa3m 3aBucumoctH (dependency) Takke OTPa)arOT CBA3b MEKIY KIACCAMH, HO OHHU
BCETAd OIHOHANPABICHBI M IMOKA3BIBAIOT, 4YTO OOWH KJIACC 3aBUCUT OT ONPENEICHUH,
coenaHHeIXx B Apyrom. Hanmpumep, knacc A ucmons3dyer meronsl knacca B. Torma mpum
M3MEHEHNH Kiaacca B HeoOX0aMMO mpou3BECTH COOTBETCTBYIOMINE M3MEHEHNS B Ki1acce A.

3aBUCHUMOCTE M300pa)kaeTcs MYHKTUPHON JIMHUEH, HOPOBEOEHHOW MEKIY IBYMS
SIIEMEHTAMUA OUATPAMMBI, U CYUTAETCA, YTO IEMEHT, IPUBA3AHHBIA K KOHILy CTPEJIKH, 3ABUCHUT
OT 2JIEMEHTA, MPUBI3AHHOTO K HAYATY 3TOH CTPEJIKH.

NewClass NewClass?

Pucynok 2.11 - CBs3p 3aBUCUMOCTE

[Tpu renepanym koma s STUX KIACCOB K HUM HE OyayT 100aBIATECA HOBBIE ATPUOYTHL
Opnako, OymyT co3manel  crnenu(uueckue Oias  fA3bIKa ONEPaTOphl, HEOOXOAWMEBIE LA
MOIEPKKH CB3H.

Arperanun

Arperanuu (aggregations) npeacraBiaArOT cobou Oonee TecHyr (POpMy acCOUMAIIH.
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
asromoOmwia. B pesymprare 00BeKT kimacca ABTOMOOWIE OyIeT COCTOATH M3 00BEKTa Kiaacca
JlBurarens, ugereipex 00bekTOB [lokpeimek u T. . Arperanuu BH3YAIW3UPYIOT B BHUIE
TMHAA C POMOMKOM y KJIacCa, SIBISIONIETOCS 11EIBIM:

OOKYMEHT NoanncaAe
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Pucynok 2.12 - Cesa3p arperamps

B nmomomnenme k mpocrou arperanmu UML BrRoguT Oonee CHIbHYIO pa3HOBHUIHOCTH
arperanyyi, Ha3pBaeMylo Kommo3unued. COormacHO KOMIIO3UIMH, OOBEKT-4acTh MOKET
OPUHAAIEKATE TOJBKO E€OUHCTBEHHOMY LIEJIOMY, M, KPOME TOr0, KAaK IPaBWIO, JKU3HEHHBIN
IUKI YaCTeHd COBMANAET C IMKJIOM IEJIOr0: OHMU JKUBYT M YMHUPAOT BMecTe ¢ HUM. JIroboe
yIAIEHUE [EJIOTO PACIPOCTPAHAETCA HA €T0 YaCTH.

Takoe xackamHO€ yaanmeHWE HEPEAKO PACCMATPUBAETCS KAK UACTh OMNPEOEICHUSA
arperanuu, OQHAKO OHO BCETAA MOAPA3yMEBAETCA B TOM CIIyUde, KOTAa MHOKECTBEHHOCTh POJIH
cocrapmaer 1..1; manpumep, ecrmt HeoOxoammo ymanurs KimeHra, TO 3TO yIaneHue IO0JIKHO
pacrmpoCTPAHUTELCA U HA 3aKas3sel (M, B CBOIO ouepenb, Ha CTpoku 3akasa).

O000mennsa (Haciiemopanue)

O0o00meHne (HacIeOBAHME) - STO OTHOMIEHHE TUMA OOMIEE-94ACTHOE MEKAY SIEMEHTAMH
momem. C momomnipfo 0000mIeHwi (generalization) MOKA3bIBAIOT CBSA3W HACICTOBAHMS MEKIY
OBYMS KIIACCAMM.

Dm0 Tenibal PXIR30BATEN,
W
APEC
Tenedos
PErHCTPRLIACHHLH HOME]
PeCTRaLA (]
Orwiesas perwcrpatm |
|
YyaTens YTaTRh: { NPABON BHHOC
e B wTaTesm ANEMEHTH BPEUBHHON NOALI0BAHNS
MAKCHMARRI0R BDEUR NOTLI0REHIS
A
| Compymon B nacreny Crynest
Onpen Qaxynuter
Tenadow oTpEN [ouaimn appec

Pucynoxk 2.13 - [Ipumep cBsa3u HacmenoBanue

boapmmHCTBO 00BEKTHO-OPUEHTHPOBAHHEBIX A3BIKOB HEITOCPEICTBEHHO
MOAAEPKUBAIOT KOHLENIMIO HacaenoBaHus. OHa MO3BOJIIET 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 KJAcCa-mOTOMKA K kiaccy-npenky (B repmmunonorun OOII - ot moTromka 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
aTpuOyTEL, OMEPAIMH U CBA3U.

MHOXKeCTBeHHOCTD

Muoweereeamoces (multiplicity) moka3pBaer, CKONMBKO 5SK3EMIUIIPOB OJHOTO Kiacca
QNEKTPOHHOW NOANMCHIO

Ceptv dll%?é Q_,H %gﬁg&gggm% EE&ETE%Q&&E@& SEST O CBA3M C OIDHHM 3K3 E-‘hf[l_[ﬂﬂpﬂ M ,I[p}’l_'ﬂ ro Kjiaacca B
Bnapnengid H HBERE MOMEHTH BPEMEHdeqa

Hampumep, mpu pa3padOTKe CHUCTEMBI PETUCTPAIMM KYPCOB B YHUBEPCUTETE MOKHO
Neicrev@APEIRANTE? dTaecriCourse (kype) u Student (cryaenTt). Mexay HUMH YCTAHOBJIEHA CBA3L: V




KypCOB MOTYT OBITH CTYAEHTHI, @ y CTYAEHTOB — KypPChl. BOIpOCEI, HA KOTOpPBIN JOJIKEH
OTBETUTH MAPAMETP MHOKECTBEHHOCTU: «CKOMBKO KYpCOB CTYAEHT MOMKET MOCEHIATh B
TAHHBIA MOMEHT? CKOIBKO CTYAEHTOB MOJKET 34 pa3 MOCEMATh OJUH KypC?»

Tak kak MHOKECTBEHHOCTH JAE€T OTBET HA 00a 5TH BOmpoca, €€ HHIUKATOPEI
YCTAHABIMBAIOTCA HA O00OMX KOHIIAX JUHUM CBA3U. B mpumepe perucrpanum KypCOB MBI
pEMIMIM, YTO OOUH CTYAEHT MOKET IOCEMaTh OT HYJSA OO UETBIPEX KYpPCOB, 4 OOUH KYypC
moryT caymars OT 0 mo 20 cTyaeHToB.

B as3pike . UML OPUHATEHI OMpENENEHHEIE  HOTAUWUM IS 0003HaUeHU A
MHOKECTBEHHOCTH.

Tadmia 2.1 - ObozHaAUEeHHA MHOKECTBEHHOCTH cBa3er B UML

MuokecrBennocts Suasemie
0. Homb wim Oosmbre
[=7 Ouu M doMbIe
0.1 Homs wim ozui
..] (corpamennas 3anucs: 1) Posio oxuu

HNmMena cesized

CBS3M MOKHO YTOUYHUTH C MOMOMNIBIO UMEH CBA3E€M WM PONEBBIX MMEH. MM CBA3M — 5T0
OOBIUHO THAr0ON WU TJIArojibHas (ppa3a, OMMCHIBAIONIAA, 3a94€M OHA HyKHA. Hampumep, mexnmy
krnaccoM Person (genoBek) n knaccom Company (KOMITAHHS ) MOKET CYIIECTBOBATEL ACCOIAIINSL.
MoxHO 3amaTe B CBA3M C 3TUM BOINPOC, ABIAETCA 1M OO0BEKT Kmacca Person kmieHTOM
KOMIIAHUU, €€ COTPYOIHUKOM WX BianensieM? YUToObl ONpenenuTs 5TO0, ACCOIMUAINI0 MOKHO
Ha3BaTh «employs» (HaHUMAET):

- Employs
Company Person

Pucynok 2.14 - [Ipumep umen cBsazen

Posin

PoneBrie MMeHAa NMPUMEHAIOT B CBA3AX ACCOLUAIIMU WM arperany BMECTO UMEH I
OMACAaHUS TOTO, 3a4eM 3T CBA3M HYKHEI. Bo3Bpamiasce k mpumepy ¢ kmaccamu Person u
Company, MOKHO CKa3aTb, 4TO Kmacc Person urpaer pons corpymHuka kmacca Company.
PoneBrie mMmena — 510 OOBIYHO MMEHA CYNIECTBUTEILHBIE WM OCHOBAHHBIE HA HUX (Dpa3ssl,
MX MOKA3BIBAIOT HA OUArpaMMe paIoM C KJIACCOM, WIPAIONIUM COOTBETCTBYIOLIYIO POJIb.
Kak mpaBumo, Monae3ylooTCAd WM POJIEBEIM HMEHEM, WIM HUMEHEM CBI3M, HO HE 000MMU cpa3y.
Kak 1 mMmeHna cBa3€il, poneBrle UMEHA HE 00SA3aTeNbHEBI, UX JAl0T, TOJIBKO €CIU IEJIb CBA3M HE
oueBnaHa. [Ipumep ponen npuBoauTCS HIKE:

ROy +Employer +Employee e
ANEKT
Ceptudmkar: 2C0000043E 000004 3E
Bnaneneu: LT | bbb

[eictautene: ¢ 19.08.2022 no 19.08.2023 Pucynox 2.15 - ITpumep ponenn cpsaseu



IHaxer. MexanuzM NaKkeTor
B koHTekCTe mmarpamMm KiIacCoOB, MAKET - 5TO BMECTWIMIIE IJii HEKOTOpPOTO Habopa
KITACCOB U APYTUX makeroB. [laker ABigercs caMoCTOATEIbHEIM IPOCTPAHCTBOM UMEH.

Package

Pucynok 2.16 - 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.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



Boundaries

Control

Pucynok 2.17 - [Ipumep nuarpammel makeTos

3aBUCUMOCTD MEKIY ABYMS SJIEMEHTAMU UMEET MECTO B TOM CJIy4ae, €CJIM U3MEHECHUS B
OMPENEIEHNN OJHOTO JJEMEHTA MOTYT IOBJIEUYs 34 COOOM M3MEHEHUS B IPYrom. 4Yro
KaCaeTCs KJIACCOB, TO MPUYUHEL /11 3aBUCUMOCTEN MOTYT OBITE CAMBIMHU PA3HBIMMU:

- OJIMH KJIaCC MOCKHIJIAET COO0MIEHNE APYTOMY;

- OJIMH KJIACC BKJIIOYAET YACTh AAHHEBIX JPYTOTr0 Kiaacca; OQUH KIACC UCIOIB3YET APYTOu
B KAUECTBE MapaMerpa ONeparu.

Ecim knacc menser cBou uHTEpdenc, To moboe coolbmieHne, KOTOpOe€ OH IMOCBIIAET,
MOKET YTPATUTE CBOIO CHUITY.

[TakeTsl HE nmaroT OTBETA HA BOHPOC, KAKUM 00pa30M MOKHO YMEHBUIUTE KOJIWYECTBO
3aBUCHMOCTEH B BAILIEH CHCTEME, OJHAKO OHW MOMOTAIOT BBIAEIUTEH STH 3aBHCHUMOCTH, d MMOCHIE
TOTO, KAK OHM BCE OKAXKYTCA HA BHUOY, OCTACTCA TOJBKO IOPAdOTATe HAL CHHUKEHHEM HX
Komu4ecTBa. JluarpamMmel MAakeTOB MOMKHO CYMTATh OCHOBHEIM CPENCTBOM  YIPABICHHA
O0mIeN CTPYKTYPOM CHUCTEMEL.

[TakeTsl ABAAIOTCA KU3HEHHO HEOOXOOUMEIM CpPEACTBOM AJA OONBHIMX MPOEKTOB.
MNx crnegyer wCmones30BaTe B TEX CIIydasx, KOTAa OuarpaMma KIacCoB, OXBATHIBAOIIAA
BCIO CHCTEMYy B INEJIOM U Pa3MENIEHHAsd HAa €QUHCTBEHHOM JmcTe Oymarm ¢opmara A4,
CTAHOBUTCS HEYUTAEMOU.

JAnarpaMMsbl COCTOSHHH

JluarpaMMEl COCTOSTHMIT OMPEAEINSIOT BCE BO3MOMKHBIE COCTOSHUA, B KOTOPBIX MOYKET
HAXOIUTHCSA KOHKPETHBIN 0OBEKT, a4 TAKIKE MPOIECC CMEHBI COCTOAHNM OOBEKTA B PE3YIBTATE
HACTYIIEHUSI HEKOTOPBIX COOBITHH.

CymiectByer MHOTO (OopM auarpaMMm COCTOSHHWH, HE3HAUYATEIHHO OTIMYAFOIIUXCA
OpPyr OT Opyra CEMAaHTHKOM.

Ha nmarpamme mmeroTCsa ABa CIENMANBHEIX COCTOSHHMS — HAUaIbHOE (Start) m kKOoHeuHoe
(stop). Hawampnoe cocrosgHME BBIAENECHO YEPHOM TOUYKOM, OHO COOTBETCTBYET COCTOSHUIO
00BEKTa, KOrga OH TOJNBKO 4TO Obln co3mad. Konegnoe cocrosHue 0003HAYAETCS YEpPHOM
TOYKOM B OEIOM KpPYKKE, OHO COOTBETCTBYET COCTOSHHUIO OOBEKTA HEMOCPENCTBEHHO
nepen ero yHuuroxeHnueM. Ha numarpamme COCTOSHMU MOKET OBITB OZHO M TOJBKO OIHO
HAUaIRHOE coctosHue. B TO ke Bpemsa, MOKeT OBITH CTOMBKO KOHEYHEBIX COCTOSHUM,
CKOJIBKO BAM HYKHO, WJIM MX MO¥KeT He Obrth BoOoOmie. Korma oOBEKT HAXOOWUTCA B KAKOM-
TO KOHKPETHOM COCTOSSHMM, MOTYT BBINOJHATECA pas3nuuHele nOpoueccel. [Iponeccs,
OPOUCXOANINE, KOraa OOBEKT HAXOOUTCA B ONPENEIEHHOM COCTOAHWM, HA3BIBAKOTCA
OeHCTBUAMH (actions).

C COGTOAHHEN,  MOKHO CBA3BIBATH NAHHBIC IIATH THIIOB! JAEATEIBHOCTB, BXOZHOE
;[Eﬁﬂjp}iféﬁtﬁ%ﬁﬂﬁﬁmﬁﬂﬂmﬂe, COOBITHE U MCTOPUS COCTOSHUS.

Ceptudmkar: 2C0000043E9ABBB952205E 7BAS00060000043E
Bnaneneu u*';ﬂEﬂT_E‘J]‘BHﬂETB'"-"':'"'55”'"

JlearenpbHOCTRIO (activity) Ha3bBIBAETCS MOBENECHHUE, PEATMIYEMOE OOBEKTOM, MOKA OH
[eicTeHAXOATCH 2B oJAHOM COCTOAHMU. JleaTensHOCTE — 53TO IpepeiBaeMoe moBeneHue. OHO



MOJKET BBINOJHATBECA [0 CBOEr0 3aBEPHICHUA, II0KA OOBEKT HAXOAUTCA B JAHHOM
COCTOSHHUM, WIA MOXKET OBITh NOpPEepPBAHO TMEPEXOIOM OOBEKTa B OPYyroe€ COCTOSHHUE.
JlesTenpHOCTE N300PaKaOT BHYTPH CAMOTO COCTOSHUSA, € TOJIKHO MPENmecTBOBATh CIOBO do
(memaTh) M ABOETOYHE.

BxoaHoe gelicTBHe

BxomgueiM pencrBuem (entry action) Ha3pIBaeTcsa MOBENECHHE, KOTOPOE BBIITOIHIETCH,
KOrga OOBEKT MEPEXOOUT B OAHHOE COCTOsSHME. /laHHOE NEUCTBHUE OCYMIECTBIAETCA HE MOCIE
TOTO, KAK OOBEKT MEPEMIET B ATO COCTOSIHHE, a, CKOPEE, KAK 4aCTh 3TOro mepexona. B ormuuue
OT JEATENIBHOCTH, BXOOHOE NEHCTBHE pPACCMATPUBAETCA Kak HempepeiBaemoe. Bxomnoe
OEUCTBUE TAKKE IMOKA3BIBAIOT BHYTPH COCTOAHMWS, €My OPEIMIECTBYET CIOBO entry (Bxon) u
OBOETOUHE.

BoIX0HOE eHCcTBHE

Brixognoe pencrBue (exit action) momobuo BxogHomy. OmHAKO, OHO OCYMIECTBIAETCA
KaKk COCTaBHAs 4YacTh IPOIECCAa BBIXOAA W3 MAHHOTO COCTOSHUS. OHO SABIAETCA YACTBIO
mponecca Takoro mepexona. Kak u BXoaHoe, BEIXOOHOE JEUCTBUE ABIAETCSI HEMPEPHIBAEMBIM.

BrixogHoe neucrBue M300pakaroT BHYTPU COCTOSHHMA, €My HPEALIECTBYET CIOBO €Xit
(BBIXOJT) ¥ ABOCTOUHE.

[ToBenenne o0OBEKTA BO Bpems AEATENBHOCTH, MPU BXOJHBIX W BEIXOJHBIX JEHCTBUAX
MOJKET BKIOYATH OTHPABKY COOBITHA ApyroMy o0OwekTy. B 3TOM cCiydae omucanHuro
OEATEIIbHOCTH, BXOOHOTO MEUCTBUSA WM BBIXOJHOTO AEUCTBUA HPEAMIECTBYET 3HAK « ™ ».

CoOTBETCTBYIOMIAA CTPOKA HA JUATPAMME BBITJLIIUT KAK

Do: *llems.CobrrTiiE (APryMEHTHI)

3necy llens — 5T0 00BEKT, Momywarommii coOviTme, CoOOBITHME — HTO MOCELIAEMOE
coobnieHne, a ApryMEeHTEI ABJISIOTCS MAPaAMETPAMH MOCEIIAEMOTO COOONMIEHU .

JleaTENbHOCTE MOKET TAKKE BBIIOJIHATECA B PE3YALTATE IMOJIYUYEHUS OOBEKTOM
HEKOTOPOTO COOBITHA. [Ipn momydueHnn HEKOTOPOTO COOBITHA BBEINOJIHAETCA OMPEIEICHHAA
IeITEILHOCT.

[Tlepexomom (Transition) Ha3eIBA€TCS MEPEMEMIEHHE W3 OOHOTO COCTOAHUA B APYTOE.
COBOKYMHOCTE MEPEXOI0B OUATPAMMEI MOKA3BEIBAET, KAaK OOBEKT MOKET IMEepPEeMEmAThCA
MEXKAy CBOMMH COCTOsHMAMU. Ha puarpamme BCe mepexoasl M300paxaroT B BUIOE CTPEIKH,
HAYWHAIOMICHCS HA IEPBOHAYATIEHOM COCTOSHUN M 3aKAHUMBAFOMIEHCSA MOCIEIYVIOTIIAM.

[Tepexoaer MOTyT OBITE pe(aekCUBHEIMUA. OOBEKT MOKET MMEPEUTH B TO K€ COCTOAHUE, B
KOTOPOM OH B HACTOAIIMHA MOMEHT Haxomurcsa. PednekcuBHeie mepexoasl M300pakamT B BUAE
CTPENKU, HAUWMHAIOMIENC U 3aBEPIIAIONIENCS HA OJTHOM U TOM K€ COCTOSTHUM.

Y nmepexoma CyLmIECTBYET HECKOJBKO cnenu(ukaruii. OHM BKIIOYAOT COOBITHA,
APTYMEHTEI, OTPAXKTAIOIIMNE YCIOBUA, IEHCTBUA U MOCBLIAEMEIE COOBITHS.

CoOnITHA

CoOriTHE (event) — 3TO TO, 4TO BBI3BIBAET MEPEXOH M3 OJHOTO COCTOSHUSA B JAPYTOE.
CoOpITHE pazMemarT HA UarpaMMe BIOJIb TUHUN MEPEXOA.

Ha muarpamme nms oToOpaykeHus COOBITHA MOJKHO MCIIOJIB30BATE KAK MM ONEpALnU,
Tak U OOBIuHYIO (Ppa3sy.

BONBIIMHCTBO NEPEXOTOB AOMKHBEI UMETh COOBITHSA, TAK KAK IMEHHO OHHU, IIPEKIE BCETO,
3aCTABIAIOT MEPEXO] OCYIIECTBUTHCA. 1€M HE MeHee, OBIBAIOT U ABTOMATHUECKHUE TIEPEXOIEI, HE
umeroniue cooprTui. [Ipu 3TOM 00BEKT caM mepeMemaeTca U3 OJHOTO COCTOAHUA B JIPYro€ CO
CKOPOCTBIO, MO3BOIAIOMIEN OCYIIECTBUTHECS BXOOHBIM JEHCTBUAM, ACATEILHOCTH U BBIXOJHBIM
IEHCTBHAM.

OWH JIOBHHA
SNEKTPOHHOM NOANMCHIO .
Ceprudmkar:  2CoSPAKEAIOIIIE /Y CIOBIAo(guard conditions) ompemenAoT, KOraa Mepexon MOXKET, a

Branenggor 1@ HEONOMET AVCVIHeTrBUTECA. B MPOTUBHOM Ciydae mepexos HE OCYIIECTBUTCA.
Orpaxmaronme yclaoBUsA H300paxarT HA JUarpaMMe BIOJIL JIMHAM IIEPEXO0na MOCHe

[eiicTeiEMEHHICOOBLIMSAY FAKATIOUAS UX B KBAIPATHEIE CKOOKM.



Orpaxparomue yCIOBHASA 3aaBare HeoOs3aTenpHO. OmHAKO €Clu  CYHIECTBYET
HECKOJIbKO ABTOMATHYECKUX MEPEXO0I0B M3 COCTOSHMA, HEOOXOAUMO OMNPENETUTh IS HUX

B3aMMHO HWCK/IIOYAIONIME OrPaKJAONIME YCAOBHA. JTO IMOMOKET UWTATENII0 AUArPAMMBI
MOHATE, KAKOW OYTh Nepexona OyaeT aBTOMaTu4eCKH BEIOpaH.

llelicTBHE

JleiictBuem (action), kKak YK€ TOBOPWIOCh, ABJSETCA HENPEPBIBAEMOE ITOBEIECHHUE,
OCYMIECTBIAIONIEECA KAK UACTh epexona. BXxoaHbIe 1 BRIXOJHEIE JEUCTBUA MTOKA3EIBAIOT BHYTPH
COCTOSHUH, MOCKOIBKY OHH OMPENEIIAIOT, YTO MPOUCXOAUT, KOTAA OOBEKT BXOJAUT WJIM BBIXOIUT
13 HETO. bonbmyro 4acTe IEUCTBUM, OJHAKO, M300payKarT BIOIL JIMHUM IMEPEXO0d, TAK Kak
OHM HE JOJKHBI OCYIIECTBAATHCA IIPH BXOAE WIH BBIXOAE U3 COCTOSHUS.

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

[oTpyuarenbHeW Gananc)
[ OTKpLIT 1 8 MpepbiWeHMe KpeguTa
J'( entry: BpemenHo samoposnuTh cuer
Knment Tpedyer Brnaa aever do: Mocnate yBELOMMEHHNE KNWMEHTY

[fofoHTensHEIN .E:-:it: PasmopoanTe cuaT
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" Danauc)
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Mpoeepra 6anauca
( SaKpeiT [oTpryaTensHeIW GanaHc
entry. Bigats B TeyeHue Bonee 30 aHenR]

HP EAWTHYIO KAPTY
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Pucynok 2.18 - [Ipumep quarpamMmer 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.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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Pucynox 2.19 - [Ipumep nunarpamMmsl pazmenieHus

Jluarpamma pasmenieHus HCHOIB3YETCA MEHEIKEPOM IMPOEKTa, MOIB30BATEIISAMH,
APXUTEKTOPOM CHCTEMBI M OKCIUTYATAIIMOHHBIM MEPCOHATIOM, YTOOBI MOHATE (PU3MUIECKOE
pa3MEnIeHne CUCTEMBI M PACHOJI0KEHUE €€ OTIEIbHBIX MOJICACTEM.

JluarpaMMel KOMIIOHEHTOB
JlnarpamMMbl KOMITOHEHTOB TMTOKA3BIBAIOT, KAK BBINVIAOAT MOAEAb HA (PU3NUECKOM

ypoBHe. Ha HHMX w300pakeHbl KOMIIOHEHTHI MPOTPAMMHOTO OOECIeueHUs W CBSA3U MEKTY
numu. [lpn 5TOM Ha TakoM auarpamMme BBIENAIOT OBA THUIIA KOMITOHEHTOB: HCITOJTHAEMBIE

KOMITIOHEHTEI M OMOJIMOTEKH KO IA.
Kaxxnerii kmacc momenu (WIM MOACHCTEMA) MpeoOpasyercs B KOMIOHEHT HCXOIHOTO

koma. [locnme co3mamma oHM cpa3dy mo0aBIAIOTCA K OUAarpaMMe KOMIIOHEHTOB. Mexmy
OTIAETBHEIMA KOMIIOHEHTAMHA W300pakaroT 3aBUCHUMOCTH, COOTBETCTBYIONIME 3aBHUCHMOCTIM
Ha JTane KOMITWIALMH WIH BEIITOJIHEHUA [IPOTPAMMEL.

ATM faxe

Cash Dispenser

Card Ffeader ..- g

|
=~. ATM Screen ,|
I

Card Reader ="' _l
I.
g CasH Dispenser

ATM acfeeﬁ

Pucynok 2.20 -. [Ipumep nuarpamMmbl KOMITOHEHTOB

HHHI‘I}HMB-IE:I KOMITOHCHTOB MPUMCHAKTCA TEMH YUACTHHKAMH IMPOCKTd, KTO OTBCUACT 34

KOMITHJIAIMIO CUCTEMEI. M3 HEe BUIHO, B KAKOM HOPAJIKE HAZO0 KOMITMIMPOBATE KOMITIOHEHTHI,
a4 TAK)KE KAKME€ WCIOJHICMBIE KOMIOHEHTH OyayT co3maHel cucremoid. Ha  Taxoi

AT PAMME T HOIR AR QP BETCTBHE KJIACCOB PEANTM30BAHHEIM KOMIOHeHTaM. OHa Hy’KHA
CeprudbTAM, 2070Q0HAYANASTON TTeROPHIASKO 1.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



O0bequHeHHe THATPAMM KOMIIOHEHTOB H pa3BepThbIBAHUS

B HEKOTOpRIX Ciydagx [OOMyCKAETCS pasMeniaTh JuUarpaMMy KOMIIOHEHTOB Ha
oUarpaMMe pa3BEPTBIBAHUA. JTO MO3BOJIIET MOKA3aTh KAKME KOMIIOHEHTHI BEIITOJIHAIOTCS U HA
KAKNX y3JI1ax.

METOA0J0I'Ust MOJAEJIUPOBAHMUSA ITPOEKTA

[Tpobnemer ympaBieHrus TPOrpaMMHBIMU IPOEKTAMHM BIIEPBEIE TMPOABWINCE B 60-X -
Havyase /0-x TODOB, KOrga HOPOBAIWINCE MHOTHE OOIBIIME IPOEKTHI 0O pa3padoTke
OPOTPAMMHEIX NPOAYKTOB. beinmm 3a(ukcupoBaHbl 3anepxku B co3zmanuu [10, ono Ob110
HEHAIEKHEIM, 3aTpaTel HAa pa3padOTKy B HECKOJBKO pa3 HOPEBOCXOIIIN MEPBOHAYAILHBIE
OLIEHKW, CO3JAHHBIE HPOTPAMMHEBEIE CHCTEMBI 4acTO HWMEIW HH3KUE  MOKA3aTelu
MPOU3BOAUTENBHOCTU. [IpU4MHBEI NOPOBAJIOB KOPEHWIHCHR B TEX MHOAX0AAX, KOTOpPHIE
UCIIOJIb30BAIMCE B yIpaBiaeHun npoexktaMu. [Ipumensemas meronuka Oplia OCHOBAHA HA OMBITE
VOPABJICHUA TEXHHUUECKHUMM MNPOEKTAMM M OKazaudack HE3PPEKTUBHOM 0Opu pazpaboTke
OPOTPAMMHOTO 00ECIIEYeH M.

Baxxno mnoHummare pasHully Mexny —nopodeccnoHansHOM  pazpaborkonr IO m
MOOUTENBCKUM  MpOrpaMMHUpoBaHueM.  HeoOXommMocTes — ympaBi€HMs  OPOTrPaMMHBIMHU
MPOEKTAMH BBITEKAET U3 TOro (pakra, 4ro mporecc coszxanus npodeccuonamsuoro 10 Bcerna
ABISIETCS CYOBEKTOM OFOIKETHOW MOJIUTUKHM OPraHW3aliy, TAE OHO pa3padaTeBAETCSI, U UMEET
BpPEMEHHEIE OrpanuueHusa. Padbora pykoBOOUTENA MPOTPAMMHOIO MPOEKTA MO OONBHIOMY CUETY
3aKII0YAETCA B TOM, 4TOOBI TaAPaHTHUPOBATEH BEIMOJHEHHWE STUX OIOIKETHBIX M BPEMEHHBIX
OFPAHUYEHUH C YIETOM OM3HEC-IIENEN OPraHu3aMy OTHOCUTENRHO paspadbareiaemoro [10.

PykoBomuTenn  OpOEKTOB OPU3BAHBI  CIUIAHUPOBATH  BCE  STambl  pa3pabOTKu
IPOTPAMMHOTO TpOAyKTa. OHM Tak€ MOKHBI KOHTPOIHUPOBATH XOJ BEIMOJIHEHHA PadOT U
coOmonenns Bcex TpeOyembIx craHmapToB. [loCTOSHHBIM KOHTPOJIL 3@ XOJOM BBIMOJHEHUS
pabor HeOOXOomuM 1 TOro, 4roOBl MpoLECC pa3padOTKM HE BBIXOOWI 34 BPEMEHHBIE U
OIOIKETHBIE OTPpAHUYECHUA. XOPOLIEE VYIIPABICHUE HE TAPAHTUPYET YCIEHIHOTO 3aBEPIICHUS
NPOEKTA, HO IUIOXO€ VYIPABJICHUE OOA3aTEIBPHO HNPUBENET K €ro HOpOoBalTYy. IJTO MOKET
BEIPA3UTHECA B 34JE€PKKE CPOKOB caadyu rotoBoro IO, B mpeBeImIEHHMM CMETHOM CTOMMOCTH
NPOEKTA U B HECOOTBETCTBUM roTOBOTO [10 cnenmdukaim TpedoBanmii.

[Tponecc paszpaborkn I1O cymecTBEHHO OTIMYAETCA OT MPOLECCOB PEATU3ANHN
TEXHHUYECKUX IIPOEKTOB, UTO IIOPOIKIACT OIPENEICHHBIE CIOKHOCTH B  YIIPABICHAU
IPOTPAMMHBIMHU ITPOEKTAMMU:

1. ITporpammusiil npoaykt HemarepuaieH. [Iporpammuoe obecneueHne HeMaTepUuaIbHO,
€Tr0 HEJb3d YBUJETh WIN MOTPOrarh. PYKOBOOUTENE MPOrPAMMHOTO IMPOEKTA HE BUAUT MPOLIECC
"poctra" pazpadbareiBaemoro I10. OH MOke€T mojarareCa TONBKO HA JOKYMEHTAIIMIO, KOTOpas
(puKCcUpyeT mpouece pa3padOTKN NPOrPAMMHOTO MPOIYKTA.

2. He cymecrByeT crangaprHeix nporeccos paszpadorku [10. Ha ceromnAamnumii n1eHp He
CYILIECTBYET YETKOW 3aBUCHUMOCTH MekAy mnpouneccom coznanua 110 m tunmom co3zmaBaemoro
MPOTPAMMHOTO TMPOAYKTA. JIpyrue TeXHWYEeCKHe AUCIUILUIMHBL UMEIOT IIUTEIBHYI0 HCTOPHIO,
OPOUECCH Pa3pabOTKM TEXHUYECKHX W3OEIUN MHOTOKPATHO OMNPOOOBAHBI W MPOBEPEHHI.
[Iponeccer cozmanua OONBIMMHCTBA TEXHHMYECKHX CHUCTEM XOpOomoO u3ydeHwl. M3yuenumem ke
nporeccoB cozmanua [10 cmenuamicTsl 3aHMMAIOTCS TOMBKO mocaenHee Bpemsa. [Tosromy moka
HEB3s TOYHO MPEICKas3aTh, HA KAKOM Jrame mponecca paspadorku I1O Moryt BO3HUKHYTH
MPOoOJIEMEI, yTPOKAOIINE BCEMY MPOTPAMMHOMY ITPOEKTY.

3. bonepume mporpaMMHBIE MPOEKTHL - 3TO 4YACTO '"OMHOPA30BEIE" MPOEKTHI. bombmme
MPOTPAMMHEIE npﬂeI{TLI KaK MPaBUJIO, 3HAUUTEIEHO OTINYAOTCA OT IMPOEKTOB, PEATM30BAHHBIX

paHee. Emh nﬂnnmcbm YMCHBIIHUTE HEONPEOCICHHOCTE B IUIAHHPOBAHMHM IMPOCKTA,

Ceprndp PYKOBQIHLE AN o HPOSKTORoARIBIcHEE 00/1anaTh O04YeHb OOIBIIMM NPAKTHYECKUM ONBITOM. Ho
Branengo CTYHHHBFE TEXHUAOTAMECKIE NU3MEHEHUA B KOMITBIOTEPHOW TEXHUKE M KOMMYHHKAITMOHHOM

000pynoBaHNN 0OECHEHUBAIOT MPEABIAYIIAN OIBIT. 3HAHWA U HABBIKW, HAKOIIJIEHHBIE OITBITOM,
NeiicTanMOFYT HE BOCTPEOOBATHCS B HOBOM IPOEKTE.



[lepeunciennsie OTANMUNAA MOTYT IIPUBECTH K TOMY, 4TO PE€aIM3anusa IMPOEKTA BEIMAET U3
BPEMEHHOTO Trpauka Wau MOPEeBBEICUT OMOMKETHBIE accurHoBanusA. [IporpamMmueie CUCTEMEI
3a4aCTYI0 OKA3BIBAIOTCS HOBUHKAMH KAK B '"HMIEOJIOTMYECKOM'', TAK U B TEXHUYECKOM IUIAHE.
[TosToMy, mpenBuas BO3MOKHEIE TMPOOJIEMBEI B pEeATM3AIMM OPOTPAMMHOTO HPOEKTA, CAEAYET
BCETAd ITOMHUTh, YTO MHOTMM M3 HHUX CBOHCTBEHHO BBEIXOJUTH 34 PAMKH BPEMEHHBIX H
OO 1KETHBIX OTPAHUYEHUM.

IIpouecc ynpar/ieHHs pa3padoTkoii NporpaMMHOI0 obecrieyeHH

HeB03MOKHO OMUCATE U CTAHOAPTU3UPOBATE BCE PAOOTHI, BEIITOJTHAEMEBIE B IPOEKTE IT0
cozmanuro [10. Ot paboOTEl BECEMA CyNIECTBEHHO 3aBUCAT OT OPraHU3AlMW, TAE€ BBITOIHACTCA
pazpabotka [IO, m or Tuma co3zmaBaeMoOro mopPOrpaMMHOTO Opoaykra. Ho Bcerma MOKHO
BBEIJICJIATE CICOYIOIIHUE:

- Hamicanue npennosxenunit mo cozganuro [10.

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

- OuenuBanue CTOMMOCTH MPOEKTA.

- [Ton®op nmepconana.

- KonTposs 3a X0O0M BEITOTHEHUA PA0OT.

- Hamicanue 0TueToB U NpenCcTaBIeHUN.

[lepBas cragusa mporpaMMHOrO IMPOEKTA MOMKET COCTOATh W3 HANMCAHWSA IPEIIOKECHUN
MO peaju3anuuy 3TOro npoekra. [Ipemioxenns 1o0KHEI COnEPKaTh OMMCAHNE LENEH IMPOEKTOB U
crtoco00B mx moctuxeHna. OHM Takke OOBIYHO BKJIIOYAIOT B €0 OLEHKN (PUHAHCOBEIX U BpE-
MEHHBIX 34Tpar Ha BeINOJIHEHHE mpoekTa. [Ipu HeoOXoaumoCTH 34eChH MOTYT IPHUBOIUTHCA
000OCHOBAHMA A MEPENAYM MPOEKTA HA BBIMOJHEHHE CTOPOHHEHM OPTaHW3alld MM KOMAHIE
pa3pabOTINKOB.

Hamucanmne npennokeHuit — O4YEHb OTBETCTBEHHAA padoTa, Tak KAk Aad 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 OTBIT.

Ha srame ruranupoBaHusa NMPOEKTA OMPENENIAIOTCA MPOIECCHI, STAIBI M MOJYYEHHBIE HA
KQKIOM U3 HUX PE3yJIbTATEL, KOTOPEIE TOKHEI IPUBECTU K BEIIOJTHEHUIO NpoekTa. Peamr3zaimsa
3TOTO TIJIAHA TPUBEAET K JOCTHKEHHIO Iened mpoekra. OnpeneneHue CTOMMOCTH IPOEKTa
HAIPAMYIO CBA3aHO C €r0 IUIAHUPOBAHHUEM, ITOCKOJIBKY 31€Ch OIIEHUBAIOTCA PECYPCHI, Tpe-
Oyromuecs a1 BEIMOJTHEHUS IIaHA.

KOHTpOJE 32 XOZOM BBIMMOJHEHUA paOOT (MOHUTOPHHT MPOEKTA) — 3TO HEMPEPHIBHBIN
IPOLECC, MPOOJIKAIONIANCA B TEUECHHE BCEr0 CPOKA peaym3anunu npoexkra. Pykoponurens moi-
JKEH MOCTOSTHHO OTCIIEKHUBATE XOJ PEATM3alid OPOEKTA U CPABHUBATHL (PAKTHMUECKNE W TIIa-
HOBBIE MOKA3aTEIN BBEIITOJHEHUA Pad0T ¢ UX CTOMMOCTBIO. XOTA MHOTHE OPraHW3aldy UMEIOT
MEXAHU3MBI (POPMATLHOTO MOHUTOPHUHTA padOT, OMBITHBEIN PYKOBOAUTEIL MOKET COCTABUTE SC-
HYI0 KApPTHHY O CTaQWHM PAa3BUTHH IMPOEKTA MPOCTO MyTEM HEPOPMAIBHOTO 0OmIEHHA C paspa-
OOTUMKAMMU.

HedopManbsHEIN MOHUTOPHUHT 4aCTO MOMOTAET 0OHAPYKUTH MOTEHIIMATBHEIE TPOOIEMEI,
KOTOPBEIE B SIBHOM BHIE MOTYT OOHapyxuThbcs mo3nHee. Hampumep, exenneBHOe 00CykKOeHUE
X0Ja BBIMMOJHEHHUA padOT MOMKET BBISBUTEH OTAEIBHBIE HENOPAOOTKH B CO31aBAEMOM ITPOrPaMM-
HOM OpOoaykKTe. BMECTO O)KumaHua OTYETOB, B KOTOPBIX Oyamer orpaxkeH (akr "mpoOykcoBku'
rpapuka padboTr, MOKHO OOCYIUTE CO CHEUATHCTAMHM HAMEYAIONIMECS HOPOrPAMMUCTCKHUE
IpoOIEMEI M HE JOMYCTUTH CPBIBA Tpaduka pador.

B Tewenue peammsanuu NpoekTa OOBIYHO TMPOUCXOIUT HECKOIBKO (POpPMATBHBIX
KDmpDHBIﬁb@@HﬂWAﬁDﬂH BEIMOTHEHUA padoT mo co3manuto [10. Takue npoepku nomKHEBI

Cepmdﬁgg}, ot} SE%% A peanusalyy [POCKTd B LEJIOM M IIOKA3aTh, HACKONBKO YKe
Bnaﬂmﬂagp LOOTBETCTBYET LIEIAM MTPOEKTA.

B PEMSI BBITTOJTHEHUA OONBIINX MPOTPAMMHBIX ITPOEKTOB MOJKET 3aHUMATh HECKOJIBKO JIET.
NeiicranB TEICHI S ITOrQ BPEMCHH TICTH U HAMEPEHUSI OPTaHM3AIMH, 3aKa3aBIICH TPOTPAMMHBIH ITPOEKT,



MOTYT CYIIECTBEHHO W3MEHUTHCA. MOKET 0Ka3areCsa, 4r0 pa3padaTeIBAEMBIM ITPOTPAMMHEIN
OPOAYKT CTal YK€ HEHYKHBIM MO0 HCXOAHBIE TpeOoBanusa k coszmaBaemomy [IO mpocrto
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
OpraHu3aIu-3aKa3anKa.

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 CIy4asAX PYKOBOJWUTENW NOJUKHEI MOJAraTbCA HA KOMAHAY pPa3padOTYHKOB,
KOTOpas Jajeka OT uAcanbHOW. lakas cuTyanus MOMKET OBITe BBEI3BAHA CHEIYIONMMHU
MPUIITHAMU:

1. bromxer mpoekra He MO3BOJISIET MPUBJIECYSL BEICOKOKBATM(PUIIMPOBAHHEIN nepcoHan. B
TAKOM CIIy4ae 3a MEHBIIYIO ILUIATY HPUBJIEKAIOTCSA MEHEE KBATU(PUIIMPOBAHHBIE CIEMATUCTEI.

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. Opranmuzanusa X04eT MOBBICUTH NPO(PECCHOHANBHBIN YPOBEHL CBOMX pabOTHHKOB. 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 o0Opazom, Moyt BCeraa nog0op CHeHUaIuCTOB JIA BBIMOJTHEHUS 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
ommoOok 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 MH()OPMALMH, U3BJIEKAEMON 13 NOAPOOHEIX' OTUETOB O MpOeEKTE. B 3THX oTuerax
noKHA OBRITH Ta WH(pOpMALMA, KOTOpAsS IO3BOAET UYETKO OIEHUTH CTENEHb TOTOBHOCTH
C034aBAEMOTO MMPOTPAMMHOTO MPOIYKTA.

B pamkax xypca «CucreMHas WHKEHEPUA» BBLACIEHBI CIEOYIONME POJIA B TPYIIIE IO
paszpadotke I10:

- PykoBopurens — 00miee pykOBOJCTBO MPOEKTOM, HAMMCAHUE NOKYMEHTAIIUH, OOmeHue
¢ 3akazunkom [10:

- CucremMHeIli aHAMMTUK — pazpaborka TpedoBaHM (COCTABAECHHE TEXHUUECKOTO
3a1aHNsA, TPOEKTA MPOrPAMMHOTO 00ecTIeueHn);

- Tecrep — cocraBieHne miaHa TECTUPOBAHUA M arrecraruu rotoBoro 10 (mpomykra),
COCTABJICHUE CLICHAPUA TECTUPOBAHMA, OA30BEIM IMPUMEP, IIPOBEICHUE MEPONPUATHH II0 IUIAHY
TECTUPOBAHNA,

- Pazpabotunk —  MOZEIMpOBAHME  KOMIIOHEHT  MOPOTPAMMHOTO  OOecreueHus,
KOTUPOBAHHUE.

IL.1annpoBanue NpoeKTa paspadoTkH NPOrpaMMHOro odecrieyeH s
J(dekTnBHOE YIPABICHUE MPOTPAMMHEIM IIPOEKTOM  HANPAMYIO  3aBUCHUT  OT
OPaBWJIBHOTO IIAHUPOBAHUA padoOT, HEOOXOOUMEBIX A €ro BeimoaHEeHUA. [Iman momoraer
PYKOBOAWTENO OPEOBUAETE MPOOIEMBI, KOTOPEIE MOTYT BO3HUKHYTh HA KaKUX-THMOO 3Tamax
cozmanusa [10, u pazpaborare MPEBEHTUBHBIE MEPHI M1 WX MPEOYOPEKIACHUS WIW PELIEHUS.
[Inan, pagpaQOFEatEiRlday HA HAYaIBHOM OTale IIPOEKTa, pacCMAaTPUBAETCA BCEMH €0
cEmeHH;IEC%%{a%f%%z%@m EEEISE;[DI{};MEHT, BBEITTOJTHEHUE EDTDPDFD NI0JDKHO TPUBECTH K
BnanendCICHLHOMY T.34BEPUIEHHIQ, , MPOEKTA. IJTOT MEPBOHAYAIBHBIMA IUIAH JOJKEH MAaKCHMAJIBHO

MOPOOHO OMUCHEIBATE BCE STAIBI PEATH3AIIMHI MPOEKTA.

Nencteutened: ¢ 19.08.2022 no 19.08.2023



[Tponiecc mmanmpoBaHUA HAUYWHAETCA, UCXONM W3 ONHMCAHUA CHCTEMBI, C OIPENEIICHUSA
MPOEKTHBIX OTPAHUYEHUHM (BPEMEHHEBIE OTPAHUYEHU, BO3MOKHOCTH HAIMYHOTO IEPCOHAIA,
OO I7KETHBIE OTPAHUYEHWUSA U T.O.). ITH OTPAHUYEHUA JOKHBI ONPENENATHCA MAPAIUIEIEHO C
OLICHUBAHMEM IPOEKTHBIX IMAPAMETPOB, TAKUX KAK CTPYKTypa M pa3Mep NPOEKTa, a TaKKe
pacnpeneseHueM (PYHKIMN CPEAN UCIIOJIHUTENEH. 3aTEM ONMPENEIIAIOTCA 3Tanbl pa3paboTKu U
TO, KAKUE€ PE3yILTATH JOKYMEHTAlMSA, OPOTOTHUIIEI, MOACHUCTEMBEI WIH BEPCHH HPOTPAMMHOTO
OPOAYKTA) MOOKHBI OBITH MHOMYYEHBI MNO OKOHYAHWM HTUX HSTamoB. Jlamee nHauuHaeTcs
IUKINYECKAs JacTh mianupoBanusa. CHagana paspadareiBaerca rpaduk padoT mo BBEIMTOJIHEHUIO
MPOEKTA WX OAETCS Pa3peneHue Ha MPOI0IKEHHE UCITOIL30BAHNS PAHEE CO3MAHHOTO rpaduka.
[Tocne 3TOro mpoBOOWUTCA KOHTPOJIE BEIMOJHEHUA PadOT MU OTMEUAIOTCA PACXOKICHUA MEKIY
PEANBEHBIM U IIAHOBBEIM XO010M padoT.

Jlanee, mo mepe MOCTYILIEHWSA HOBOM WH(OPMAIMN O XOAE€ BBITOJTHEHHS MOPOEKTA,
BO3MOJKEH MEPECMOTP HNEPBOHAYANBHBIX OIIEHOK MAPAMETPOB MPOEKTA. JTO, B CBOIO OYEPEND,
MOKET MPUBECTH K W3MEHEHHI0 rpaduka pador. Ecim B pe3ynprare 5THX W3MEHEHHU
HAPYIIAIOTCSA CPOKM 3aBEPLICHUS IPOEKTA, MOMKHBI OBITH NMEPECMOTPEHHI (M COTIACOBAHEL C
3aka3zuukoMm [10) mpoexTHEIE OrpaHUUEHUA.

Koneuno, OOMBIIMHCTBO PYKOBOIMTENEH MPOEKTOB HE AyMAIOT, YTO peamm3anusa HX
MPOEKTOB MPOUIET rianko, 0e3 Bcakux mnpodiem. JKenarenpHO OmMCaTh BO3MOKHEIE TPOOIEMEI
€IIE 0 TOTO, KAK OHHU NPOABAT €0 B X01€ BRINOJIHEHMA NTpoekTa. [losToMmy mydme CoCTaBiIATh
"meccumuctrnaeckue’ rpaguku pador, gem "omrummctruueckue”. HO, KOHEYHO, HEBO3MONKHO
MOCTPOUTH MJIAH, YYWUTBIBAIONIMM BCE, B TOM UMCIE CIydalHBIEC, NMPOOIEMBI M 3aJEPKKH
BBITTOJTHEHUSA IPOEKTA, MOATOMY W BO3HUKAET HEOOXOAUMOCTH HEPHOIUUECKOTO MEPECMOTpa
MPOEKTHRIX OTPAHUYEHUH U 3TAMOB CO3JAHUSA MPOTPAMMHOTO MPOIYKTA.

[Inan npoekra OOMKEH YETKO MMOKA3ark pPECYpPChl, HEOOXOIMMEBIE IS PEaTU3aALUU
NpOEKTa, pazaenceHue padoT HA HTanmel U BPEMEHHOM Tpa(UK BBINOIHEHWUS STHUX JTAmoB. B
HEKOTOPBIX OPraHM3aIUAX IUIAH MPOEKTA COCTABIAETCA KAaK €AWMHBIM JOKYMEHT, COIEP/KAnInid
BCE€ BHUIBI IUIAHOB, ONMMCAHHBIX BEIMIE. B Opyrux cioydasx IUIAH IMPOEKTA OIMMCBEIBAET TOJBKO
TEXHOJIOTHUIECKUM mporecc coznanus [10. B takom nnane 00sA3aT€nsHO MPUCYTCTBYIOT CCBLIKH
Ha IJIaHBl APYTUX BUJIOB, HO OHU pa3padareIiBaloTCA OTAEILHO OT IJIaHA IMPOEKTA.

Jleranuzaipis IIaHOB MPOEKTOB OUYEHB PA3HUTCA B 3aBHCHUMOCTH OT THHA pa3padarsl-
BAEMOTO OPOTPAMMHOTO OPOAYKTA W OpraHm3ammu-pazpadborunka. Ho B mobom crnyuae 0Oasb-
[IMHCTBO IUIAHOB CONEPIKAT CIEAYIONINE Pa3JEbl.

1. Beegenne. Kparkoe onmcaHnue 1ened MNOpPOeKTa W IMPOEKTHBIX OrPaHUYECHUU
(OrOIKE€THBIX, BPEMEHHEIX U T.[.), KOTOPBIE BAYKHEI U1 YIIPABICHUSA HIPOEKTOM.

2. Opranmzanusa BBIOJHEHHsA Tmpoekra. Omucanune cmocoba monbopa KOMAaHIBI
pazpabOTYUKOB M pacTpeneaeHne 00A3aHHOCTEeH MEKIY YJIEHAMIA KOMAH/IHI.

3. Anaim3 puckoB. Onucanue BO3MOKHBIX TIPOEKTHBIX PHUCKOB, BEPOATHOCTH MX
MPOABJIEHUA U CTPATETHUH, HAIPABIECHHBIX HA UX YMEHBILICHHE.

4. AntmapaTHel€ M OPOTPAMMHEBEIE PECYPCHI, HEOOXOOUMBIE Ui pPEeaInu3aldd IMPOEKTA.
[lepeuenr annmapaTHeIX CPEACTB M MPOTPAMMHOIO O0ECnedeHnsa, HE0 0X0AMMOTO I pa3padoTKu
IpOrpaMMHOTO mpoaykra. Ecmm anmaparaeie cpeactBa TpeOyeTcsa 3aKkynarh, NMPUBOOUTCA HX
CTOMMOCTE COBMECTHO C rpa()uKOM 3aKYITKHA U ITOCTABKH.

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

6. I'pagpuk pador. B sToMm rpaduke oToOpaxkarOTCA 3aBUCHUMOCTH MEXKAY OTAECITBHBIMU
npoueccamu (sramamu) pazpaborku [10, oneHKM BpeMEHN MX BBINIOJHEHUS U PACOPENCIIEHUE
“WICHOB KOMAHIEL Pa3 A00TYMKOB IO OTHEJILHBIM STAITAM.

TEWﬂﬁﬁwmpuma W KOHTpPOJIA 34 XOZOM BEBITOJHEHUSA IPOEKTA.

Ceptuch (MTIICBIBWIOTCA BAPE O TTABITASVINSPYKOBOIUTEIEM OTUETHI O XO€ BBIMTOJIHEHUA PadOT, CPOKH UX
A e MOCTABTIEHITH; A THIRE MeXaHN3MBI MOHMTOPHUHTA BCETO MPOEKTA.

Nencteutened: ¢ 19.08.2022 no 19.08.2023



[Inan momkeH perymaspHO NMEpecMATPUBATBCA B IIpOLECCE peanm3zanuu npoekra. OnHu
JyaCTH ILIaHa, HampuMep rpaduk padoT, M3MEHSIOTCS 4acTto, Apyrue Oonee cradumbHbI. Jlms
BHECEHMS M3MEHEHUW B IUIaH Tpedyerca CHenualbHas OpraHu3anus JOKYMEHTOIOTOKA,
MO3BOJIAIONIASA OTCJIEKUBATH STH U3MEHEHU .

O0mue cBeleHHsI 0 TPe0OBAHUAX K HH(POPMAIHOHHBIM CHCTEMAM

[TpobnemMel, KOTOpBIE NPUXOOWUTCA PEMATE CHEHUATUCTAM B IPOLECCE CO3TaHUA
OporpaMMHOTO oODecrmeueHus, OueHb ChaOkKHEL. Ilpupoma srtux mpobOnem HE Beceraa scCHa,
ocoOeHHO ecnmu paszpadareiBaeémas OporpaMMHas CHCTEMA WHHOBAIMOHHAA. B gacTtHoCTH,
TPYAHO UYETKO OmMCarh T€ MOEHCTBUA, KOTOPBIE OOJKHA BBINOMHATH cucTema. Ommcanue
()YHKIIMOHAIBEHBEIX BO3MOKHOCTEM M OTPAHWYEHUN, HAKIAOBIBAEMBIX HA CHUCTEMY, HA3BIBAECTCA
TpeOOBAHMAMHU K 3TOU CHCTEME, & CaM IIponecc (popMupoBaHMsa, aHATN3d, JOKYMEHTHPOBAHUA U
IPOBEPKU ATUX (PYHKIMOHATBHEIX BO3MOKHOCTEH U OTPAHMYEHUN — pa3padoTKou TpeOOBaAHMI.

TpebOoBanusa mompasnensaroTcs HA IMOJB30BATEILCKUE M cUCTEMHBIE. [lonmp3oBaTensckue
TpeOOBAHMA — HTO ONMUCAHME HA ECTECTBEHHOM S3BIKE (IUTIOC MOACHAIONIME TUATPAMMEI)
(DYHKIMI, BBIMOJMHAEMBIX CHUCTEMOM, M OTPAHUYEHWUM, HAKIAABIBAEMBIX HAa HEE. CHUCTEeMHBIE
TpeOOBAHMA — 3TO OMHUCAHUE OCOOEHHOCTEM CHUCTEMBI (APXUTEKTypa CHUCTEMBI, TPEOOBAHMA K
mapaMeTpaM 000pyaoBaHuA M T.H.), HEOOXO0AMMEBIX Ad S(PPEKTUBHON peam3aiui TpeOOBaHMIT
MOJIH30BATEJIA.

IlepBbie maru no paspadorke TpedoBaHuil K HHPOPMATNOHHLIM CHCTEMAM -
AHAJIH3 OCYILEeCTBHMOCTH

PazpaboTrka TpeOoBaHMII — 5TO MPOLECC, BKIMOYAKOMIIMNU MEPOIPUATHA, HEOOXOINMEBIE
IJIT  CO3MAHMA U YTBEPKOCHMSA JOKYMEHTA, COMAEPKAMIEr0 CHErM(PUKAIIMI0 CHCTEMHBIX
TpeOoBaHuu. [{J11 HOBBIX OPOTPAMMHEBEIX CHUCTEM MOPOLECC pa3padOTku TpeOOBAaHMU TOJIKEH
HAYWHATECA C aHAJIN3a OCYIIECTBUMOCTH. Hagamom Takoro anaymsa ABIAETCA 00miee OmucaHue
CUCTEMBI M €€ HA3HAUEHUA, 4 PE3YIABTATOM AHAIN3a — OTYET, B KOTOPOM J0JKHA OBITH YeTKasd
PEKOMEHALIMA, NOPOAOJIKATE WM HET IMPOIECC pa3pabdoTku TpeOOBAHMM HOPOEKTHPYEMOU
CUCTEMBI. J[pyruMm cCraoBaMM, aHaau3 OCYIIECTBUMOCTH HOOKEH OCBETUTH CIEAYIONIUE
BOITPOCHI.

1. OrBewaer nu cucrema oOOmWMM U OW3HEC-UEAAM OpPraHU3alMU-3aKa3dyuka U
Opranmsanuu-paszpadorauka’

2. MoxHO nmu peann3oBaTh CUCTEMY, MCIONB3ys CYIIECTBYIONIME HA TAHHBIM MOMEHT
TEXHOJOTHHM U HE BEIXO/IS 34 MPEAEIBl 33TaHHON CTOMMOCTH

3.Moxno 1mum OOBEOUHUTE CHCTEMY C JOPYTUMH CHCTEMAMH, KOTOPBIE VIKE
SKCILITY AaTUPYIOTCA?

Kputnueckum  sABIsE€TCA BONPOC, OyImer Jm CUCTEMA COOTBETCTBOBATEH  ILIEJAM
opranmzaiuu. Ecim cucrema HE COOTBETCTBYET STHUM LIENIAM, OHA HE OPENCTABIACT HUKAKOU
[IEHHOCTH AJIA Opranm3anui. B 1o e Bpemsa MHOTHE OPraHu3aly pa3padaTeIBAIOT CUCTEMEI, HE
COOTBETCTBYIOIIME UX LETAM, TM00 HE COBCEM SICHO IMOHUMASA STH LEMH, JIMOO MO BIMAHUEM
MOJIMTUYECKUX UIH OOMIECTBEHHBIX (PAKTOPOB.

BrimomHenne ananmsa OCYMIECTBUMOCTH BKJIOUaer cOOp u aHanmm3 wuH(popmanum o
Oymymien CUCTEME M HAMMCAHWE COOTBETCTBYRomIEro ordera. CHavama CIeoyer OIPEIEIUTh,
Kakas UMEHHO WH(OpMaIa HE0OX0IuMa, 9TOOBI OTBETUTH HA MOCTABJIEHHEIE BEHINIE BOIPOCHI.
Hanpumep, sty na(popmanuio MOKHO IMOJTYUYUTh, OTBETUB HA CIEOYIOMIEE:

1. Yto mpousonger ¢ opraHu3anuen, €Ciim CUCTeMa HE OyIET BBEIEHA B HKCIUTYATALMIO?

2. Kakue Ttekynme npoOIeMsl CyNIECTBYIOT B OPraHW3aldd M KAK HOBAs CHUCTEMA
MOMOJKET UX PEIIUTH !

3. Kakum 00pa3zom cucrema Oyner cnocoOCTBOBATE Henam Ousneca?

4 POy ET /1 fapa00TKa CHCTEMEI TEXHOIOTHH, KOTOPAA 10 5TOTO HE MCIOJIB30BATACE

Ceprvd B PRAHHBAMEESB952205E 7BA500060000043E
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Jlanee He0OXOAMMO ONPENETIUTE UCTOYHUKHN MH(POPMAIHMH. ITO MOTYT OBITE MEHEIKEPEI
OTAENOB, TOE CUCTEMA OyAeT HMCHOIb30BATHCA, Pa3padOTUMKKN MPOrpaMMHOrO OOecmeueHus,
3HAKOMBIE C TUIIOM Oyaymie CHCTEMBI, TEXHOJIOTH, KOHEUHBIE ITOJIb30BATEIN U T. .

[Tocne o0Opaborku coOpannon wH(MOPMAIIMM TOTOBUTCA OTUET IO  AHAIU3Y
OCYILIECTBUMOCTHU CO3JAHUA CUCTEMEI. B HEM NOIKHEI OBITH TaHBI PEKOMEHIAIMH OTHOCUTEIBHO
OPOOOIKEHUA pa3zpadboTku cucreMel. Moryt OBITE NPENIOKEHBl M3MEHEHMA Oromxkera u
rpapuka padOT MO CO3TAHUIO CHUCTEMBI WM HOPEIBABICHBI OONEE BEICOKME TPeOOBAHMA K
CUCTEME.

METO/Ibl YIIPABJIEHHUA KAYECTBOM IIPOEKTHUPOBAHHA HHOOPMAIIHOHHbIX
CUCTEM

IlnanupoBaHKe NMPOEKTA

YopaBsneHue mporpaMMHBIM MPOEKTOM 3aBUCUT OT MPABWIBHOTO IUIAHUPOBAHUA padoT,
HEOOXOAMMBIX I €r0 BeIMOMHEHUA. [lman momoraer MeHemkepy OpeaBUAEThH MPOOIEMBEL,
KOTOPEIE MOTYT BO3HHMKHYTh Ha Kaknx-m0o osrtamax cosmanna [10, u  paspaborars
NPEBEHTUBHBIE MEPHI Ui UX HOpEayIpexacHus win pemenud. [lman, paszpaboranueii Ha
HAUAIBEHOM HTAMe€ MOPOEKTA, PACCMATPHUBAETCA BCEMHM €T0 YYACTHUKAMHM KaK PYKOBOIAIINIMA
OOKYMEHT, BEIITIOJTHEHUE KOTOPOr0 JOJKHO OIPUBECTH K YCIIEMHOMY 3aBEPUIEHHIO MMPOEKTA. ITOT
MEPBOHAYANBHBIN IIIAH JOJIKEH MAKCUMAIBHO MOAPOOHO OMMCEIBATE BCE OTAIMBl PEATA3AINAU
npoekra. Kpome pa3paboTku miana mpoekra, Ha MEHEIKEPA JIOKUTCS 00A3aHHOCTE pa3padoTKu
OPYTUX BUAOB INIAHOB. JTHU BUEI INIAHOB KPATKO OMMCaHEI B Ta0mne 3.1.

B muctunre 1 mokaszan nporecc mnannpoBanus co3ganus 110 B Buge nceBgokoaa. 30€Ch
CIENAH AKI[EHT HA TOM, 4TO IUIAHUPOBAHUE — 3TO UTEPAIMOHHBIN nporecc. [Tockombky B mpo -
[IECCE BBIMOJIHEHUA MPOEKTA MOCTOAHHO MOCTYHAET HOBAsA WH(MOpMANMA, IUIAH JOJIKEH PEry -
JSIPHO TIepecMarpuBarbCa. Baxmbeivm (pakTopamu, KOTOPBEIE JOJIKHEI YUUTHIBATECA IIPU pa3pa-
O0TKE miaHa, ABJIAIOTCA (PUHAHCOBBIE U IEIOBBIE 00sA3aTENBCTBA OpraHu3anuu. Ecm oHu n3me-
HAIOTCA, TH U3MEHEHMSA TAKKE JOMKHBI HAUTH OTPAKEHUE B MIIaHe padoT.

Tabmuma 3.1 - Buner mmanos

[Inan bm{ca}me

[Inan xauecrBa NUCHEIBAET CTAHAAPTEL M MEpPONPUATHSA IO MOJIEPKKE KauecTBa
azpabareiBaemoro 110

[Inan arrecrauym MUCBIBAET CIIOCOOBI, PECYPCHl U MEpPEeYeHb pad0oT, HEOOXOOUMEIX IJId aT-

TECTALMU OTPOTPAMMHOHN CUCTEMBI
[Iman  ynopaBnenus |(OMMACBIBAET CTPYKTYPY U MPOLECCH YIIPABICHUS KOH(UTYpaIiueit

KOH()UTY paren
[Ilman  compoBoxk- [[Ipenmaraer mwian meponpusaTuil, Tpedyrommxca 1t conpopoxkaeHus 110 B
nenus [10 MPOLIECCE €T0 AKCIIYATAIMH, a4 TAKKE PACUET CTOMMOCTH COMPOBOKIECHHUSA H|

HEOOXOTMMEBIE U1 STOTO PECYPCEI

[Inan no ymnpasne- OnMMCEIBAET MEPOIIPUATHA, HAIIPABICHHBIE HA IMOBBINIEHUE KBAIU(PUKany|
HUIO NEPCOHAIOM €HOB KOMAHJEI pa3pabOTUNKOB

JIneTuHr 1. Ilponece miaHNpoBaHUSA MPOEKTA

OmnpeneneHne MPOEKTHLIX OTPAHWYEHUAM

[TeproHagapHAS OTIEHKA TAPAMETPOB MPOEKTA

OmnpenesieHue TAMOB BRITTOJTHEHUS MPOEKTA U KOHTPOIBHEIX OTMETOK
Wh;iim{ma HE 3aBEPIINTCA WM HE Oyxer octaHoBIIeH loop

NEKTPOHHOW LD
Ceomman 260 &Qmmenﬂ%%ﬁg%@om@ﬁg
Bnageney: d{&mﬁmw p a00T

OkugaHne OKOHYAHUSA OUEpPETHOTO ATamna padoT
OeicTBATENEH: C 19&%@3‘@5&@@1@ X004 BBEIMMOJIHCEHHWA pﬂﬁDT



[TepecmoTp oLieHOK MApaMETPOB MPOEKTA

M3menenue rpaduka padot

[TepecmoTp MPOEKTHEIX OTPAHNYEHUM

if (Bo3Hukna npodnema) then

[TepecMOTp TEXHUUECKNX MM OPTAHU3AIIMOHHBIX TAPaMETPOB MPOEKTA
end if

end loop

KoHTpo/IbHBbIE 0TMETKH ITANOB padoT

Menenxepy ans opranusanum mporecca cozganus [10 u ynparnenus um HeoOxoauma
nHpopmanua. [lockompky camo mporpamMmHO€e 00ECeueHne HEOCI3aeMO, ITa YIPABICHYECKAA
MH(pOpMAIHI MOKET OBITH ITOJYYE€HA TOJIBKO B BHJI€ JOKYMEHTOB, OTOOPAKAIONIUX BEIITOJTHEHHE
O4ePEeIHOTO ATana pa3paboTKu MPOrpaMMHOTO NMpOAyKTa. be3 sron nH(opMany HENb3sA CYyIUTh
O CTEINEHW TOTOBHOCTH CO30ABAEMOT0 IPOOYKTA, HEBO3MOKHO OLEHWUTH ITPON3BEICHHEIE
3aTpaTrsl WA U3MEHUTH rpauk padoT.

[Ipu nnmanupoBanuu mnponecca ONPEAECHAITCA KOHTPOJIBHBIE OTMETKM—  BEXH,
OTMEUAIONNE OKOHYAHME ONpEeneneHHoro srama pador. [{md kakmod KOHTPOIBHOM OTMETKU
CO30AETCA OTYET, KOTOPBIM NMPENOCTABIAETCA PYKOBOACTBY HMPOEKTA. JTH OTYETHI HE JOJIKHEI
ObITE OOJBIIMMH  OOBEMHBIMM JOKYMEHTAMH, OHHU MJOMKHBI IMOABOJAWUTH KPATKHUE MTOTH
OKOHYAHW OTHEIBHOTO JIOTUYECKU 3daBEPILIEHHOIO STAama IMPOEKTd. JTAalmOM HE MOKET OBITE,
Hanpumep, "Hamucanme 80% koma mporpamMm'’, IIOCKOIBKY HEBO3MOKHO IPOBEPUTE
3aBEPHIEHNE TAKOTO "'HTama’ ; KpoMe TOro, moao0Has nH(popMaIa NPaKTHIECKH OecronesHa s
VOPABJIEHHA, MOCKOJBKY 3JECh HE OTOOpakaercsa CBA3b 3TOr0 'sTama’ € APYTMMH STanaMu
cozmanug [10.

OOBIUHO MO 3aBEPIICHUM OCHOBHBEIX OOJIBIIMX JTANOB, TAKUX Kak pa3padoTka
cneru(pUKa i, OPOEKTUPOBAHME M T.O., 3akazuuky [1O0 npenocTaBasaroTCs pe3yabTATHI HX
BBIITOJTHEHUS, TAK HA3BIBAEMBIE KOHTPOJIBHEIE MPOEKTHBIE SJIEMEHTHI. JTO MOKET OBITH
OOKYMEHTAIUA, MPOTOTUIl HOPOTPAMMHOTO TPOAYKTA, 3aKkOHYeHHBIE moacucremel 1O u T.m.
KOHTpOIBHBEIE MTPOEKTHEIE SJIEMEHTHI, MpenocTraBiAembie 3aka3zuuky I10O, moryr coBmamare c
KOHTPOJIBHEIMA OTMETKAMHM (TOYHEE, C PE3yIbTATAMM BBIIIOJHEHHUSA Kakoro-nuOo srama). Ho
oOpatHOE€ yTBEpKIEHUE HEBEPHO. KOHTPOIBHBEIE OTMETKM — 5TO BHYTPEHHHUE ITPOEKTHEIE
PE3VIBTATHL, KOTOPEIE UCIOIB3YIOTCA /I KOHTPOJIA 34 XOJ0M BBIMIOJTHEHUA MPOEKTA, U OHU, KAK
MPAaBUJIO, HE MPENOCTABIAOTCS 3akazyuky [10.

Jlnsa ompeneneHus KOHTPOIBHBIX OTMETOK BECh mporecc cosmanua [10 momxen OBITH
pa30UT HA OTACABHBIE OTANbl C YKA3dHHBIM 'BEIXOOOM' (PE3yIbTATOM) Ka)IOOTO OJTara.
Hanpumep, Ha pucynke 3.1 nokazansl stansl pazpadoTku crnerupukanuy TpedOBaHNN B CIydae,
KOTa I/ €€ MPOBEPKU UCIOJIB3YETCS NPOTOTUH CHUCTEMBI, 4 TAKKE MPEACTABIEHBI BBIXOTHBIE
pPE3YJIBTATE (KOHTPOJIBHBIE OTMETKM) KaXKIOrO0 HTama. 31€Ch KOHTPOJBHBIMH MPOEKTHBIMHU
SJIEMEHTAMM SABJAIOTCA TPEOOBaHMA U cienu(puKanma TpeOOBaHMI.
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00XOIUMEBIE IS pean3aluy OTAENBHEBIX STAOB PadOT, U NPEACTABIAET UX (ITAIbI) B BUAE CO-
IIACOBAHHOUW MOCIEA0BATENLHOCTH. ECIN TAHHBIN MPOEKT MOI00EH paHee peaTn30BAHHOMY, TO
rpauk padOT MOCIETHETO MPOEKTAa MOMKHO B3ATh 34 OCHOBY AJf HAHHOTO mpoekta. Ho 3arem
CJIEAYET YUECTh, UTO HA OTAENBHBIX ATAIlaX HOBOTO MPOEKTA MOTYT HCIOJIB30BATECA METOIEI U
MOJIXOJIbI, OTJIIMIHEIE OT UCITOJIB30BAHHBIX PAHEE.

Ecmi mpoekT ABMAETCA WHHOBAIMOHHBIM, MEPBOHAYAIBHEIE OIIEHKH AJIUTEIBHOCTH U
TpeOyEMBIX PECYpPCOB HABEPHAKA OyayT CIMMIKOM ONTHMHUCTHUYHBIMH, OAKE €CIHM MEHEIKED
MOMBITAETCSA MPEIYyCMOTPETE BCE BO3MOIKHBIE HEOKUAAHHOCTH. C 3TON TOUKU 3PEHUS MPOEKTHI
cozmanua [1O we ormmuarorca OoT OOJBIIMX MHHOBAIIMOHHBIX TEXHUYECKUX HPOeKTOB. HOBEBIE
a’pormopTel, MOCTEI M [JAXK€ HOBBIE AaBTOMOOWIM, KAaKk IIPABWIO, IOABIIOTCA ITO3KE
MEPBOHAYATEHO OOBABICHHBIX CPOKOB MX CIAYM WM MOCTYIUIEHUA HA PHEIHOK, 4EMY MPUYMHOH
ABJSIOTCS HEOKUIAHHO BO3ZHUKIINE MPoOneMsl U TpyaHOCTH. UMenno mostomy rpaduku padot
HEOOXOAMMO MHOCTOSHHO OOHOBIATE MO MEpPE MOCTYIUIEHWS HOBOM HH(OpManmu 0 XOomae
BBIITOJTHEHHS ITPOEKTA.

B mponecce cocraBnenus rpaduka (pucyHok 3.2) BeCh MacCUB padOT, HEOOXOTUMBIX JIJIA
peanu3aiui IpoeKTa, pa3OduBaeTcs HA OTIENBHEBIE ATANEl U OLIEHMBAECTCA BpEM:, TpeOyronieecs
VI BEIMOMHEHW Kakaoro sTana. OOBIYHO MHOTHE ATAIbl BEIHOMHIIOTCS napawiensHo. [ 'padux
padoT NOJDKEH IPEenyCMATPUBATE 3TO M PACHPENENIATH NMPOU3BOICTBEHHEBIE PECYPCHI MEKIY
HAMH Han0oOnee ONTUMANBHBEIM 00pa3zom. HexBarka pecypcoB Ui BBIMOJHEHUA KAKOT0-THM00
KPUTHUECKOTO 3TAIA - YaCTasd MPUIMHA 3aIEPIKKH BEIITOJTHEHUS BCETO MPOEKTA.

JlnuTensHOCTE 3TanoB OOBIYHO JOMKHA OBITE HE MEHBIIE Heaenu. Ecinu ona Oyaer MeHs -
1€, TO OKAKETCA HUKE TOYHOCTH BPEMEHHBIX OLEHOK 3TAIMOB, UTO MOMKET IIPHUBECTH K YACTOMY
nepecMoTpy rpaduka pador. Takxke nemecooOpazHo (B aCmeKkTe YHOPABIEHUSA IPOEKTOM)
YCTAHOBUTHh MAKCUMAIBEHYIO JJIMTEIBRHOCTE 3TAnoB, HE npeBbpimaronyto 8 wm 10 nenens. Ecim
€CTh JTAIbl, UMEIOMME OONMBIIYIO UINTENBHOCTE, UX CIACAYET Pa30WUTh HA STANbl MEHBIIEH A -
TETEHOCTH.

[Ipn pacuere mIMTEIBHOCTH STAIIOB MEHEIKEDP NOMKEH YUWUTBIBATH, YTO BBIITOJHEHHE
mo00T0 sTana He oboupercs 0e3 OOMBIINX MM MAIEHBKUX NpoOneM u 3anepxek. Pazpadborunku
MOTYT OOIyCKAaTh OIIMOKH WM 3a0EPKUBATH CBOIO PadOTy, TEXHUKA MOMKET BBIUTH W3 CTPOS
00 anmapaTHBIE WIM OPOTPAMMHEIE CPEACTBA HONAEPKKH Iporecca paszpabdoTKu MOTYT
NOCTYIUTE C Omo3gaHueM. ECauM OpoeKkT WHHOBAIMOHHBIA W TEXHUYECKH CIIOKHBIA, 9TO
CTAHOBUTCS JOIOJHUTEILHBIM (DAKTOPOM ITOSABJIEHUS HENPEABHICHHEIX NPOONIEM U YBETUYEHUSA
IUIMTEIEHOCTH PEATM3AlMN IIPOEKTA MO CPABHEHUIO C HEPBOHAYAIBHEIMH OLIEHKAMM.

TpeboBanus k 11O

HHHFPHMMI:I I[poLHecCcoB H BpeMEHHbIC THAI'pAMMbI
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Pucynok 3.2 - [Ipouecc cocranenus rpaduka padbot

Kpome BpeMmeHHBIX 3aTpaT, MEHEIKEpP MIOMKEH paccuuTaTtb APYTHE PECYPCHI,
HEOOXOAMMBIE IJI YCHENIHOTO BBIMNOJHEHUA Kaxnoro srama. OCoOeld BUI pecypcoB — 5TO
KOMaHaa pa3pabOTYMKOB, MPUBJIEUEHHAS K BBIMOJIHEHUIO IMpoekTa. JIpyrumu BUgamm pecypcoB

MOTYT — ObidEvcHEQSPEMOoe  CBOOOAHOE OMCKOBOE MPOCTPAHCTBO HA CEPBEpPE, BpeMA

nCIo 636 BB HMRAT W AIT00  cnermansroro  06opymoBaHMa M OFOMKETHBIE CPENCTBA HA
Ceptudmkar: 2C0000043E9ABBBI52205E7BA500060000043E

BnanendSOMAHAUPOBAIHEIC, DACX QMBI ICPCOHANTA, PAOOTAOIIETO HAT IPOCKTOM.
CyniecTByer XOpomee SMIMPUYECKOEe MPABUIIO: OLIEHUBATh BPEMEHHEIE 3aTPATHL TAK, KAK
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OLIEHKU U1 yU4€Td BO3MOKHEIX ITpodneM. Bo3MOKHEIE, HO TPYIHO MPOTHO3UPYEMBIE TPOOIEMEL
CYIMIECTBEHHO 3aBUCAT OT THUHOA W MAPAMETPOB HPOEKTA, 4 TAKKE OT KBATU(PUKAIMH U OMBITA
YIEHOB KOMAHAbel pa3paborunkoB. K HMCXOOHBEIM pacuyeTHBIM OLIEHKAM PEKOMEHIYETCs
no0asiaTe 30% Ha Bo3MmOkHBEIE TpoOaeMEl U 3aTem enie 20%, yTo0Obl OBITE TOTOBEIM K TOMY, UTO
HEBO3MOKHO MPEIBUIETD.

I'paguk pabor mo mpoekTy OOBIYHO NOpPEnCTABAAETCA B BUAE HAOOpa auarpamMm M
rpapuKoOB, TMOKA3BIBAIOMIMX pa3OMeHne NOPOEKTHBIX padOT HA HTAmbl, 3aBUCHUMOCTH MEKIY
yTanaMy ¥ pacpeneneHue pa3padoTIMKOB MO STANAM.

BpeMeHHbIe H ceTeBbIe THATPAMMBbI

BpemenHbie U CETEBBIE AMarpamMmbl IOJIE3HBI O MNpPEACTaBACHUA rpaduka pador.
Bpemennas pmuarpamma IOKa3pIBACT BPEMI Hadada M OKOHYAHMA KaKAOTO JTama U €ro
IIUTENEHOCTE. CereBas aquarpaMma OTOOpa)KaeT 3aBUCHUMOCTH MEXKIy Pa3JIMUHBIMHA STarmaMu
MPOEKTA. ITH IUATPAMMEI MOKHO CO3[1aTh ABTOMATHYECKH C MOMOMIBIO MPOTPAMMHBIX CPEICTB
MOJAEPKKH YIIPABICHUS HA OCHOBE MH()OPMAIINH, 3ATT0KEHHOM B 0a3€ TAHHBIX MPOEKTA.

PaccmoTpum 3Tansl HEKOEr0 MPOEKTA, MPEACTABIEHHBIE B TA0J. 2, U3 KOTOPOU, B YACTHO -
CTH, BUIHO, uTO ATan 13 3aBucur ot stana I'l. 310 3nauut, yro sram 11 gomkeH 3aBepmrThCa
nopexkae, ueMm HauHerca stan 3. Hanpumep, Ha stane T1 mpoBOIUTCA KOMITOHEHTHBIN AHATA3
CO31aBAEMOTO IPOrPAMMHOI0 NPOAYKTA, a HA Tane 13 — MpOEeKTUPOBAHNUE CHCTEMEI.

Ha ocHOBe NMpUBENEHHBIX 3HAYEHUH UIUTEIBHOCTH STAIIOB U 3aBUCHMOCTH MEXKAY HHUMHU
CTPOUTCA CETEBOU rpaduK ITOCIEZOBATENLHOCTH H3TAanmoB (pucyHok 3.3). Ha stom rpaduxe
BUJHO, Kakue padOTBl MOTYT BBINOJHATHCA MNAPAUIEEHO, & KAKUE JOKHBI BBIIMOIHATHCH
MOCIETOBATEIBHO NPYT 34 APYrOM. OTambl 0003HAYEHBI MPAMOYTOJBHUKaMU. KOHTPOIBHEIE
OTMETKH U KOHTPOJBHBIE MPOEKTHEIE SJIEMEHTEHI ITOKA3aHEI B BUIE OBAJIOB U 0003HAYEHE! (KAK U
B Tabn. 3.2) OykBou M ¢ coorBercrByrommM HOMEpOM. JlaTel HAa OaHHOM Iuarpamme
COOTBETCTBYIOT HA4YaJIy BEINOJHEHHA HTanoB. CereByr auarpaMmy CIEOYET 4YATATh CIIEBA
HAIIPABO U CBEPXY BHU3.

Tabmvma 3.2 - Stansr npoekra

Jran JUmTenpHOCTE (IHN) 3aBHUCHUMOCTE

Tl 8

12 15

13 15 T1 (M1)

T4 10

T5 10 12, T4 (M2)

T6 5 T1, T2 (M3)

T7 20 T1 (M1)

T8 25 T4 (M5)

19 15 T3, T6 (M4)

T10 15 T5, T7 (M7)

T11 7 19 (M6)

T12 10 T11 (MS)
AOKYMEHT MOAMWCAH

ANEKTPOHHOW NOAMUCHIO
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Pucynok 3.3 - CereBas nuarpamMma 3TamnoB

Ecmi nna co3manmsa CeTeBOM OuUarpaMMbl  MCHOJB3YIOTCA HOPOTPAMMHEBEIE CPEICTBA
MONIEP/KKH YIIPABICHUA IPOEKTOM, KaM»IbId OTal [JOKEH 3aKaHUYMBATBCA KOHTPOJIBHOM
ormMeTkou. OuepenHOM Jram MOKET HAdarekCA TOJBKO TOrAd, Korma Oyaer mnomydeHa
KOHTPOJIBHAS OTMETKA (KOTOpas MOMKET 3aBUCETH OT HECKOIBKUX MNPEAMIECTBYIONIMX HTAIOB).
[Tostomy B Tperbem crondie Ttabin. 3.2 mpUBEOEHBEI KOHTPOJIBHEIE OTMETKHM; OHHU OyayT
OOCTUTHYTHEl TOJBKO TOTAA, KOraa OyIer 3aBepmieH HTam, B CTPOKE KOTOpPOTO IOMENIEeHa
COOTBETCTBYIOIIAS KOHTPOJIBHAS OTMETKA.

JIroOol 5Tram HE MOKET HAYATHCA, MOKA HE BBIMOJHEHBI BCE STANBI HA BCEX MyTAX,
BEIYIIMX OT HAaYaJlda IIPOEKTa K naHHoMmy srtamy. Hampumep, sran 19 ne moxeT Hagarscs, 1moka
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 BBIITOJIHEHUA BCETO MPOEKTA MOKHO PACCUUTATH, ITPOCYMMHPOBAB
B CETEBOM AUArpaMMme JIUTEIRHOCTH STANOB HA CAMOM [UIMHHOM NYTH (MJIMHA 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
OPONOJKUTENRHOCTE mpoekTa cocraBimaer 11 nemems wim 55 paboumx muen. Ha puce. 3
KPUTHYECKUH ITyTh MOKA3aH 00ee TONCTBIMU JIMHUAMU, YEM OCTANbHBIE MyTH. lakum o0pazom,
00mIas MPOJOMKUTEIRFHOCTE PEeATM3AIMU MPOEKTA 3aBUCUT OT ATAMOB padOT, HAXOAAMIUXCA HA
KpuTHuecKOM myTH. Jlrobas 3amepikka B 3aBepuieHUH OO0OT0 ATama Ha KPUTHYECKOM IYTH
MPUBEIET K 3aJI€PIKKE BCETO MPOEKTA.

3amepKkKa B 3aBEPIICHUM STANOB, HE BXOISANIMX B KPUTHUECKUM ITyTh, HE BIMAET HA
PO AOJDKUTEILHOCTE BCETO MPOEKTA OO0 TEX MOP, MOKA CyMMapHasA TIATEIBHOCTh 3THX 3TAIOB (C
yUTOM 3aIEPKEK) HAa KAKOM-HMOyAb IIYTM HE IPEBBICUT HNPOIOIDKATEIBHOCTH padoT Ha
KPUTHUECKOM NyTH. Hampumep, 3azepxkka stana 18 Ha cpok, mMeHpmmi 20 mHEHN, HUKAK HE
BAMSET HA OOMIyH0 OPOOODKUTENRHOCTE mpoekra. Ha puc. 3.4 mpencraBmeHa BpeMEHHAA

Marpammgﬂm#ﬁwﬁﬁ JIPKA3aHBl BO3MOIKHBIC 33/ICPIKKH HA KAKIOM dTare.
3MNEKTPOHHOW NOAMNUCHIO
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Pucynok 3.4 - Bpemennas nuarpaMma JUIMTEIBHOCTH STAMOB

CereBas auarpamma MO3BOJIAET YBUIETh B 3aBUCHMOCTH STAOB 3HAYMMOCTE TOTO WM
MHOTO STana i1 peaM3aluy BCEro MpoeKkTd. BHumaHnue k sramaM KPUTHYECKOTO IyTH 4acCTO
MO3BOJIAET HAWUTHU CIIOCOOBI WX H3MEHEHUA C TCM, qTOOBI COKpPAaTHuTh MIHUTCIBHOCTE BCECTO
mpoeKkTa. MeHemKkepsl NCIOTB3YIOT CETEBYIO TUArpaMMYy IS pactpeneneHus padorT.

Ha puc. 3.5 mokazano npyroe mupexacraBienne rpaduka padoT. OTO BpeMeHHAsS
mrarpaMma (MHOTIa Ha3bkIBaAEeMas 110 UMEHHU €€ n3o0perarens nuarpaMmoi ['anTTa) MOKeT OBITh
MOCTPOE€HA NMPOTPAMMHEIMHU CPEACTBAMU MOAACPKKH Iponecca ynpaBieHua. OHa MMOKa3bIBAET
JJIATCJIIBHOCTE  BBIITOJIHCHMA  KAXKIOTO STdlld W BO3MOXHEBEIC HX 3daICPKKH (HGI{HEH,HLI
3aTEHEHHBIMU MPAMOYTOJIBHUKAMM), 4 TAKK€ JATHI HAYaJa M OKOHUYAHMWA KakIOTO ATama. JTAIbl
KPUTHYECKOTO ITyTH HE MMEIOT 3aTEHEHHBIX MPAMOYTOJbHUKOB; 9TO 03HAYAET, YTO 3aEPIKKA C
3aBEPILIECHUEM JAHHBIX STAMOB OPUBEAET K YBEINUEHUIO UIATEILHOCTH BCErO MPOEKTA.

[TomoOHO pacnpeneneHnio BpeMEHU BEITTOTHEHUS STAIIOB, MEHEKEP TOKEH PACCUHUTATE
pacrpeneneHue pecypcoB Mo 3TamaM, B YaCTHOCTH HA3HAUWTE MCIIOTHUTENEH HA KaXIBIN STall.
B Tadbn. 3.3 nmpuBemeHo pacnpenesieHue pazpadOTUMKOB HA KaKIBIA 9TAIl, MPEICTABICHHBIN
Ha puc. 3.5.

Tabmuma 3.3 - Pacripenenenune NCIIOTHUTEITEH IO 3Tarmam

Jran Hcnomaurens
Tl Jixenn
12 AnHa
13 Jlxceln
T4 Open
15 Mbspu
AHHa
AOKYMEHT T1 CAH
SNEKTPOHHOM MUCBIO I[HfHM
Ceptudmkar: 2 EGDDGDJ-EEQABBBE!EEZW? BAS00060000043E D p en
Bnageney: llleGayxoea TaTenAHa An HOpOBHA -
T9 JlxceiH
T10 AnnHa
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T11 Open
T12 Open
[IpuBenennas tabmuna woxker OBITE MCIOIB30BAHA MPOTPAMMHEIMUA  CPEICTBAMU
MOOIEPKKH TIPOIIECCAa YOPaBJ€HUA [ HOCTPOCHUsA BPEMEHHOM IHATPAMMEBI 3aHATOCTH
COTPYOHHUKOB Ha OMpENENEeHHBIX sramax pabor (puc. 5). Ilepconan ne 3amatr B pabore Han
MPOEKTOM BCE BpeMs €ro peammsanmu. B TeueHme mepuoga HE3aHATOCTH COTPYIHMKH MOTYT
OBITE B OTITYCKE, padOTATh HAZ APYTUMH MPOEKTAMH, TPOXOTUTE 00OyIEeHNE 1 T. .
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Pucynok 3.5 - Bpemennas nuarpamma pacrnpeneieHus padOTHUKOB IO STanaMm

B Oompmmx opranmsanuax OOBI4HO paboTaer MHOr0 CHEHUATNCTOB, KOTOPBIE
3aE€UCTBYIOTCA B MPOEKTE MO Mepe HEOOXOoauMOoCTH. KOHEUHO, TaKOM MOAX0A MOJKET CO34aTh
OMpENENEeHHBIEC MPOOIEMEI /i1 MEHEIKEPOB MPOEKTOB. Hampumep, ecmm cnenuamicT 3aHAT B
MPOEKTE, KOTOPHIM 3aIE€PKHUBACTCHA, OTO MOMKET CO34aTh MNPAMEIE CIOKHOCTH IS JIPYTHUX
MPOEKTOB, [A€ OH TAKKE JTOJIKEH Y4aCTBOBATD.

[lepponauaneueii rpaguk padoTr HEM30EKHO COAEPKUT KAKUE-HUOYAR OMMOKM MJIH
Hemopabotku. Ilo wmepe peamsanuu nOpoeKTa pPACCUMTAHHBIE OLEHKH IIMTEIBRHOCTH
BBIITOJIHEHHS STANOB PAa0OT JONKHEI CPABHUBATHECA C PEATBHBIMU CPOKAMH BEITOJHEHUSA STHX
yranoB. Pe3ynbpTarsl CpaBHEHUS NOKHBI MCHOIB30BATHCA B KAYECTBE OCHOBHI IJIA MEPECMOTpPa
rpapuka padoOT €me HE pPEeaTM30BAHHBIX HTAMOB MNPOEKTA, B YACTHOCTHU OJA TOTO, YTOOBI
MOIBITATECA YMEHBIINUTE [UINTEIBHOCTE 3TAIIOB KPUTHYECKOTO ITyTH.

YiparieHune puckaMu

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
YMEHBIICHUIO X BJIWSHUA HA XOJ BEIITOJTHEHUS MPOEKTA HA3EIBACTCA YIIPABICHUEM PHUCKAMH.

KoHKpeTHBIE THOBI PUCKOB, KOTOPBIE MOTYT OKAa3aTh BJIWSAHUE HA TAHHBIM IPOEKT,
3aBUCAT OT BHAA CO3QABAEMOTO MPOrPAMMHOTO MPOAYKTA U OT OPraHU3alMOHHOT 0 OKPYKEHHI,
II€ peanu3yercsa MPOTPaMMHBIA IMPOEKT. BMECTE C TEM MHOTME THUMBI PUCKOB CITOCOOHBI
MOBJIMATE HA JTIOOBIE MPOTPAMMHEIE ITPOEKTEL, 9TU PUCKA ITPUBEACHEL B TA01. 3.4.

Tl HHa i O AMEKHBIE PHCKH IPOTPAMMHBIX ITPOEKTOB

CepTubPgp2C0000043E9ABEBI52205E 7BIABHARE40 a Ormmcanme prcka
Bnananew: Ulebayxora TareaHa AnexcaHapoaHa
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MN3menenne B |PuCK ms mpoekra lOpraHlﬂauHH MEHAET CBOM IIPUOPUTETHI B
yIPaBICHUN VIPABICHUH IIPOEKTOM
OpraHu3arei
HerotoBHOCTE Puck mis mpoekra AnmapaTHeI€ CPENCTBA, KOTOPBIE HEOOXOIMMBI
ANITapaTHBIX CPENCTB 1L NPOEKTA, HE IMOCTYNWIM BOBPEMS WJIN HE
FOTOBBI K OKCILTYATAllNN
Mamenenue Puck nna mpoekra wullosBnenue OO0JILIIIOTO KOJIMYECTBA,
TpeOOBaHUI TS HEIPEABUACHHEIX M3MEHEHUHW B TpeOOBaHMIX,
pazpabaTeIBAEMOTO  [PEOBABIAEMEIX K pazpadarsiaemomy 10
PO IYKTA
3anepxkka B [Puck pma mpoekra wCnenmpukanuun OCHOBHBIX uHTEP(PEHCOB
pazpaboTke s [TOJICUCTEM HE MOCTYHOWIM K pa3paboTunkam B
cnenupukanmm pazpabareiBa€MOro  [COOTBETCTBUU C rpaukoM padoT
PO IYKTA
Hemoouenka pasmepa [Puck g npoekra wuPa3Mep  CHUCTEMBI  3HAUUTENBHO  HPEBBICHI
pazpabaTeIiBa€MOi s [MEPBOHAYATEHYIO OIIEHKY
CUCTEMEI pa3padarsiBaeMoro
PO IYKTA
Henocrarounas Puck nmaAlCASE-cpencrna, OpeaHa3HAYEHHBIE Jifis: |
sppextuBHOCTE CASE- |pazpabareiBaeMoro  [MOOEpKKHM  IPOEKTd,  OKA3adIuCh  MEHEE
CpeaCTB PO AVKTA () (PEKTUBHBIMHU, UEM OKHUIAT0CE
M3menenus B [busnec-puck OCHOBHEIE TEXHOJIOT M1 MOCTPOEHU
TEXHOJIOTUH [TPOTPAMMHOM CUCTEMBI 3aMEHATOTCS HOBBIMHU
pazpadoTtku [10
[TosBnenue buznec-puck Ha peiHKE @OpOrpaMMHBIX  MPOAYKTOB OO
KOHKYPHUPYIOILIETO OKOHYAHMA MPOEKTA MOSABUIACH KOHKYPHPYIOIIAS
IPOTPAMMHOTO [IPOrpaMMHAsA CUCTEMA
MPOIYKTA

YOpomeHHo pPHUCK MOKHO HOHUMATh KAaK BEPOATHOCTH HPOABIEHHUSA KAKUX-TH00
HEOMArOMPUATHBIX OOCTOATENHCTB, HETATUBHO BIMAIONINX HA peanu3anuio npoekra. Pucku
MOTYT YTPOKaTh MPOEKTY B IE€JIOM, CO3JaBAEMOMY IMIPOTPAMMHOMY MPOAYKTY WM OPraHU3aifiu-
pazpadbotunky. MOXKHO BEIOEIUTE TPU TUIIA PHUCKOB.

1. Pucku nns mpoekrta, KOTOPEIE BIMAIOT HA rpadpuk padoT MM pecypcrl, HEOOXOAMBIE
IUISL BBITTOJTHEHUA MPOEKTA.

2. Puckn

o pa3padareiBAEMOTO

[MpOOYKTA, BJIMAOIIHC H4 Ka4ECTBO HIH

MPOU3BOIUTENEHOCTE pa3padaTeIBaeMOro IIPOrpaMMHOTO IPOAYKTA.
3. busnec-pucKy, OTHOCANIMECS K OPTraHU3AMH-Pa3pad0TINKyY WIN MOCTABIIMKAM.

KoneuHo,

3TH THUILI PHUCKOB MOTYT IEpPeCeKarhbCs.

eCJIM OIIBITHBIM

Hanpumep,

MPOTPAMMHUCT IMOKHAAET MPOEKT, 3TO OyIeT PUCKOM I HMPOEKTa (MOCKOJBKY 3aJEPKHUBAETCA
CPOK CHAuud TOTOBOTO MNPOIYKTA), PUCKOM s NOPOAYKTA (TAK KAK HOBBIM IMPOTPAMMUCT,
3aMEHUBIINN YIIEANIETO, MOKET OKAa3arbCAi HE CIMIIKOM OIBITHBIM M CIEIATh OMHMOKH B
nmporpamme) M OU3HEC-PUCKOM (IOCKOJBKY 3aJE€P:KKa TAHHOTO MPOEKTA MOKET HEraTUBHO
MOBIUATE HA Oyaymme OemoBEIE KOHTAKTHI MEKAY 3aKa3dukOM W OpraHW3aluei-
pa3padOTINKOM).

(Cxema mporecca yrnpaBaeHusa PUCKaAMH MOKa3aHa Ha puc. 3.6. DTOT MPOUECC COCTOUT U3
UETBIPEX CTATUM.

1. Onpenenenue puckoB. OnpenensaroTCa BO3MOMKHBIE PUCKH I8 IPOEKTA,

pa3padaTEBRSNOFOEHPAEAHKTA 1 OM3HEC-PUCKH.
2 RHAT Y PGB °OnenBaerca BepoATHOCT, M MOCIENOBATENEHOCTh  ITOABICHHUS

TS

Ceptucukar:  2C0000043E9ABEBIS UDEETBASﬁGﬂEG 0004 3E
Branendd CKOBBEX e HIVAHHM«cannposna

3. IInanmupoBanue puckos. [lmaHupyroTca MeponmpusasTHA MO NPESOTBPANICHUIO PHCKOB

HeicreVHTHL. MFHIMIA3A LA 14X BO3ICHCTBUS HA MIPOCKT.



4. Mouutopunr puckos. [locrosnnoe onieHuBaHNE BEPOATHOCTEN PUCKOB U BEIMOIHECHUE
MEPONIPUATHH MO CMATUEHUIO MOCIEACTBUM MPOABICHUA PUCKOBBIX CUTYAI[HI.

MnasmpogaqmKe M OHMTODHS J
PHCEDE PHCKOS

Onpepencxre
OHCKO8

Y Y I Y
Crmcon | Criscox MeponpuaTHa no Otiesivi
NATEHLMENBHD MEPBOCTENEHH X NPEA0TEDALLEH Ml I'-I-‘I"H*E'-
OMCKOB | PHCKOB PUCKDB AR

Pucynok 3.6 - [Iponiecc ynmpaBnenus puckamu

[Tporiecc ympaBaenus puckamu, Kak ¥ JPyTrHe MPOLECCH IIAHUPOBAHUA, ABSETCA WUTE-
PAIMOHHEIM, BBIMOJTHAEMBIM B TEUEHHE BCEro Cpoka peanusanuu npoekra. CHauana paspada-
TBIBAIOTCA IUIAHBI YIIPABACHUA PHUCKAMH, 3aTEM IMOCTOSHHO OTCIEKHUBAETCS CHUTyalUUs BOKPYT
peanuzanu mpoekra. [Ipu mocrynimennn HOBOM MH(pOpPMANMK O BO3MOKHBIX PHUCKAX 3aHOBO
MPOBOAUTCS aHAIU3 PUCKOB M MEPBOCTENEHHOE BHUMAHUE yAEIAeTCA HOBEIM puckam. [To mepe
MOCTYIUIEHUSI HOBOM HWH(OPMAIMHM TAKKE W3MEHSMIOTCA MIAHBI MEPOTPUATHI MO MPEROT-
BPAIIEHUIO U CMATYEHHUIO PUCKOB.

Pesynerarel mponecca ymnpaBlI€HMs pPHUCKAMU JOKYMEHTHPYIOTCS B BHAE IIJAHOB
yapaBaeHusa puckaMu. OHM JOMKHEI BKIIIOYATE ONMMCAHWE BO3MOKHBIX IPOEKTHBIX PUCKOB, MX
aHAIM3 ¥ IEPEUEHb MEPONPUATHI, HEOOXOIMMBIX /I YOPABICHUA PUCKAMHU.

OnpeaeieHie pucKkoB

OmnpeneneHue pUuCKOB — MEpPBAsA CTAOUs MPOIEecca ynpaBiaeHusa puckamu. Ha sTou cra-
IOUA OITMCEIBAIOTCA PUCKH, KOTOPBIE MOTYT ITPOSBUTHCA IPH peaM3aluy NMpoekTa. B mpuHmmne
HA OTOH CTAOUU HE JOJDKHA OLEHUBATLCA BEPOATHOCTh U 3HAUMMOCTH PHCKOB, HO HA IMPAKTHKE
MAIOBEPOATHBIEC PUCKU C HE3HAUNTEIBEHBIMH MOCIEACTBUAMU 0OBITHO OTOPACEIBAIOTCS Cpa3y.

OmnpeneneHue pPHUCKOB MOKET BBINOIHATECA B PEKUME KOMAHTHOM pabdOTBEI ¢
MCMOIB30BAHUEM MOAXO0a 'MO3rOBOM IITYPM' JTHOO OCHOBEIBATHCS HA OMBITE MeHemxepa. [Ipu
ONMPENENEHNN PHUCKOB MOXKET MMOMOYb HPUBENEHHBIM HHMIKE CIIMCOK BO3MOMKHBIX KAaTE€ropui
PHCKOB.

. Texnomornueckne  pucku. [Ipoucrekaror w3  NpOrpaMMHBIX M anmapaTrHBIX
TEXHOJIOTHI, HA OCHOBE KOTOPBIX pa3padaThIBAETCA CHUCTEMA.

2. Pucku, cBsazaHHbIe ¢ TEPCOHANTOM. CBA3AHEI C UIEHAMA KOMAHIEI pa3padOTINKOB.

3. Opranmsanmonneie  pucku. [Ipoucrekaror w3 OpraHM3alMOHHOTO OKPYKEHHA, B
KOTOPOM BBIIIOJIHAETCS IMPOEKT.

4. Uucrpymenransaeie  pucku. Ceazanel ¢ ucnone3dyeMeiMu CASE-cpencrBamu 1
OPYTUMU CPEACTBAMU NOANEPKKH mporecca cozmanus [10.

5. Pucku, cBa3aHHBIE ¢ CUCTEMHBIMH TpeOoBaHwamuU. [IposBnaroTca mpu HU3MeEeHEHUM
TpeOOBAHNU, TPEABABIAEMBIX K pa3padaTeIBAEMON CHCTEME.

6. Pucku onennBanus. CBA3aHBL C OLIECHUBAHUEM XAPAKTEPHUCTHUK MPOrPAMMHON CHCTEMEI
U PECYPCOB, HEOOXOAMMBIX JIS peaTn3aiiy IPOEKTa.

B Tabmn. 3.5 npencraBneHsl HEKOTOPBIE MPUMEPEI, OTHOCAIIMECS K KAKIOW U3 OMMCAHHBIX
KaTeropui pUCKOB. Pe3ynprarom srama onpeneneHus PUCKOB OyI€T ATUHHEBIA CITHCOK BO3MOXK -
HBIX PUCKOB, KOTOPBIE MOTYT ITOBJIMATH HA pa3zpadareIBa€MEIl MPOTPAMMHBIN HPOIYKT, MTPOEKT

WU OPTAHMBAMERD nﬁﬂﬁOTlﬂfIKH
AMNEKTPOHHOV MCbIO

Ceprudomkar: 2C0000043E9ABBESS2205E7BAS00060000043E

Bnapeneu; LLJ eﬁrgﬂﬁﬂmgﬂﬁmc Kﬂfﬁfﬁﬂ HH PHCKOB

Kareropus puckos pPUMEPHI PUCKOB
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Texnonornueckne pucku ba3za maHHBIX, KOTOpas UCMOJB3YETCA B NMPOrPAMMHON CHCTEME, HE
oOecmeunBaeT 00pabOTKy 0KUOAEMOr0 00BEMA TPAHZAKIIUI.
[[porpaMMHBIE KOMITOHEHTEHI, KOTOPBEIE MCIOIB3YIOTCA IOBTOPHO,|
MMEIOT AEe(PEKTHl, OTPAHMYMBAIOIINE HX (PYHKIMOHAIBHEIE BO3-

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

Bemnynmit pazpadoTumk 3a001€1 B CAaMOE KPUTHIECKOE BPEMI.

HeB0o3MO#KHO OpPraHu30BaTh HEOOX0IMMO€E 00yUueHre epCcoHaId
OpranuzanoHHEIE pUCKH B opranmsanuu, BeImogHAromied paspadorky [10, mpomsonuia pe-
OpraHusanvsa, B pE3yJIbTaT€ 4YEero MW3MEHWINCH IPHOPHUTETHL B
[VIPaBIECHUHU ITPOECKTOM.
DuHaHCOBEIE 3aTPYIHEHUS B OPTAHU3AIIMH ITPUBETH K YMEHB IIIEHUIO|
010 1K E€TA TTPOEKTA
Hucrpymenramsnsie puckun  [[Iporpamvueil kox, renepupyembid CASE-cpenctBamu, HE 5(-
EKTUBEH.
ASE-cpencrsa HEBO3MOKHO  HMHTETPUPOBATE C  APYTHUMMU
CpeacTBaMu MOIACPIKKHI MPOEKTa

Pucku, CBA3AHHBIEC ¢ M3menenus TpeOOBaHUNM NPUBONAT K 3HAUMTEIBHEIM ITOBTOPHBIM
CUCTEMHBIMU TPEOOBAHUAMM [FEMHBIMA  TPEeOOBAHUAMM paboraMm 1O MPOEKTHUPOBAHUIO|
CHCTEMBEI.

[leppoHauamsnas HedeTkas (OPMYIMPOBKA IMOMB30BATEIBCKUAX
TpeOOBaHNN IPUBEIA K 3HAYWUTEIBHBIM W3MEHEHUAM CHCTEMHBIX
rpeOOBaHNI, NOPOABMBIIMXCA HA MO3JHUX CTAauAX pa3padoTku

[MpOeKTa

Puicku onienuBanus HenoorieHky BpEMEHH BBITOJHEHUS MMPOEKTA.
CKOpOCTh BBIABJIEHHUS HE(PEKTOB B CHUCTEME HUKE paHee
3AMIAHU POBAHHOU.
Pazmep CHUCTEMBI 3HAUUTEILHO MPEBEIIACT MEPBOHAYAILHO|
paccuMTaHHBIH

AHAJIH3 PHCKOB

[Ipn anmanmmse ngnsd Kakooro OIMPENEICHHOTO PUCKA HOACYWUTHIBAETCA BEPOATHOCTH €ro
OPOSABJIECHUA W ymepO, KOTOPEIM OH MOKET HaHeCTH. He cymiecTByer mnpoCTBIX METOIOB
BBIITOJITHEHUS AHAIN3d PUCKOB — B 3HAYMTEIRHOM MEpPE OH OCHOBAH HA MHEHMM MU ONBITE
mMeHemKepa. M0KHO NPUBECTH CAEAYIONIYH MIKATY BEPOATHOCTEH PUCKOB U UX MOCIEICTBUM.

BeposaTHOCTE pUCKA CYUTAETCS OYEHb HHU3KOH, €CiIM OHA uMmeer 3HaueHue menee 10%;
HU3KOU, ecnu ee 3Hauenue ot 10 mo 25 %; cpemnent npu 3HaueHusax ot 25 mo 50%; BBEICOKOM,
ecrmn 3HaueHue konebnercs ot 50 10 75%; 04eHb BRICOKON OpH 3HAYEHUAX Oomnee 75%.

Bo3MmOkHEIN yoIEPO OT PUCKOBBIX CUTYAUMM MOJKHO IOAPA3IECIWUTE HA KaracTpoduue-
CKHH, CEPBE3HEBIN, TEPIUMBIN U HE3HAUUTEIBHBIN.

PesympTaTel aHamm3a pPUCKOB MOMKHBL OBITE MPEACTABIECHEI B BUIE TAOMUIBI PHCKOB,
YOOPANOUYEHHBIX IT0 CTENEHH BO3MOKHOTO ymiepba. B Tabm. 3.6 mpuBeneH ymopanod4eHHBIN
CIIUCOK PHCKOB, OMMCAHHBIX B Tabm. 3.5; TaM K€ yKa3aHbl BEPOATHOCTH 3THUX PHUCKOB. 31ECH
BEPOATHOCTH PUCKOB U CTENEHBL ymiepda OT HUX yKaszaHbl NPOU3BOJIBHO. Ha mpakTtuke s ux
ompenencHua HeoOxomuma moapoOHas uH@opmanusa O mpoekre, TexHomoruu cozmanusa [10,
KOMAaHI€E pa3pabOTUMKOB U O CAMOU OPTAaHU3AIINH.

Tabmvma 3.6 - Crmicok pyUCKOB MOCIE MPOBEACHNS UX aHAIN3a

OKYMEHT MOAMNCAH
Puck an'[émngng I'I%,EII'IHEE:I‘U BEPDHTHD CTE Cremnenn ymepﬁa
Ceptvc (DI HAHCPBHIAB MECHPOBOOgpTan3ann npuBerm Kk Huskas Karacrpoduueckas

Bnanene lleba xu:usa TaTwAHa E!‘H:EEH DEHEI
}L’lME‘H'E:

FOIKETd IPOeKTa

HEBDaMDm'HU noxoOpars pabOTHUKOB C TpelOyrommMmcs Bricokas Karacrpoduueckas
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npo()eCCUOHATBEHEIM YPOBHEM

Benymmii pazpabotuux 3abonen B camoe kputhueckoe CpemHssa Cepresnas
BpeMs

[IporpamMHBIE KOMIIOHEHTBI, MCHONB3yEMBIE HOBTOpPHO, C(CpenHsasa Cepnesnas
UMEIOT Ie(PEKTHI, OTPAHNINBAIONINE UX (PYHKIMOHAIBHEIE

BO3MOIKHOCTH

MN3menenns TtpeboBaHuil OPUBOAAT K 3HAUMTEIRHBIM (CpemHssa Cepresnas
MOBTOPHBIM paboTaM Mo MPOEKTUPOBAHUIO CUCTEMBL

B oprammszanum, BemmonHsronien —paspaborky  I10, Bricokas Cepnesnas

OPOU30LLIA  pPEOpraHu3anusi, B  pPeE3yIabTaTe€  4YEro

W3MEHWINUCH PUOPUTETH B YIIPABICHUH MTPOEKTOM

baza maHHBIX, KOTOpas MCMOJB3YETCS B mporpammuon  CpemHssa Cepresnas
cucreme, He oOecnmeunBaer o00padOTKYy OKMIAEMOTO

00BEMA TPAH3AKIIAU

Henoonenkn BpeMeHN BEIMOJIHEHUS TPOEKTA Bricokas Cepresnas
CASE-cpencrBa HEBO3MOKHO MHTETPUPOBATE C APYTMMH  BEICOKad Tepmimasn
CpencTBaMU MOIIEPKKH MTPOEKTA

[Tlepeonauansuas HEUETKAS GpopmymupoBka Cpennsasa Tepmimasn

MOJIL30BATEILCKUX TPEOOBAHUH ITPHUBEIA K 3HAYUTEIBHEIM
U3MCHEHUAM CHUCTEMHBIX TPEOOBAHMMN, NMPOABUBIINXCSA HA
MO3JHUX CTAAUAX Pa3pabOTKU MPOEKTa

HeBo3moxkuo opranmsoBare HeoOxomumoe oOyuenue CpenHss Teprmmasn
nmepcoHana

CKOpOCTE BBIABIEHUA OE(PEKTOB B CUCTEME HHUKE panee (CpenHsasa Tepmimasn
CIUTAHUPOBAHHOMN

Pazmep cucTeMBI 3HAYWTENBRHO TMPEBBIIIAET NEPBOHA- BrICokas Tepmimas
JAJIBHO PACCUMTAHHBIM

[Iporpammusiit  kom, renepupyemsrii CASE-cpencreamu, Cpensss Hesnauurensnas
HEY(PPEKTUBEH

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
OOJIKHEI EPENEIBIBATHCA HA KAKIOW UTEPALIAH ITPOLIECCA YIPABIECHHUA PUCKAMH.

[Tocne mnpoBemeHus aHamm3a PUCKOB ONPENECIAIOTCS HAUOOIEE 3HAYMMEBIE PHUCKH,
KOTOPBIE 3aT€M OTCIEKHMBAIOTCA HA IMPOTAKEHUNW BCErO0 CPOKAa BBINOJHEHHUS IIPOEKTA.
Omnpenenenne TUX 3HAYUMBIX PHUCKOB 3aBUCHT OT MX BEPOATHOCTEN M BO3MOIKHOTO ymiepOa. B
o0mieM ciydae BCEraa OTCIECKUBAIOTCA PUCKU C KATACTPOPHUUECKUMH MMOCIENCTBUAMHA, 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 OTCIEKUBATE, 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,
OPENCTABICHHEIX B TAOI. 3.6, mid MOHUTOPUHTA CIEOYET OTOOPATH T€ PUCKH, KOTOPBIE MOTYT
MPUBECTH K KATACTPO(PUIECKUM U CEPBE3HBIM NOCAEACTBUAM I BAIIETO MPOEKTA.

[InanupoBanue puckoB

[InannpoBanne 3aKIOUACTCA B ONPENEIECHUM CTPATErMU  YIIPABJIEHUA  KAMkKIBIM
SHAUNMEBNE PHSROMAQIFMODEHHEIM /I MOHHTOPHHIA ITOCIE AHAIN3A PHCKOB. 3I€Ch TAKKE He

Ceptuh QYTLISCTRVETEAGOTNECHPITAMTBIR000MOTEX0OJ0B A Pa3padOTKA  TAKMX CTPATETHMl — MHOTO€
RS eHOB Hﬁﬁ@TEmHH HFIEE™ " ombiTe Menemxepa mpoekrta. B Tabm. 3.7 mOKa3aHEI BO3MOIKHEIE

CTpPATETUH YOPABIECHUA OCHOBHBIMU PUCKAMU, IPUBEIEHHBIMA B TA0I. 3.6.
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Ta0omuma 3.7 - Crpareruu yopaBiaeHHsa PHUCKAMHI

Puck Crparerus

(Dunancoseie npobnemer [[I0ATOTOBUTE KpaTKWil JOKYMEHT [ PYKOBOACTBA OPraHU3AIHM,
OpraHu3aIn MOKA3BIBAIOMINI BAKHOCTh JAHHOTO TMPOEKTA I JOCTHKEHUS

(pMHAHCOBBIX IEIEH OPraHnu3aiuu

[TpoOmemer [IpenynpemquTe 3aka34yMka O OOTEHUIMAIBHBIX  TPYJHOCTAX U
HEKBATU(PUIIUPOBAHHOT [BO3MOKHOM 3aJ€PIKKE IPOCKTA, PACCMOTPETH BOIPOC O IIOKYIKE
0 mepPCoHAIA KOMITOHEHTOB CHCTEMEI

bone3nu nepconana Peopranun3oBare paboTy KOMaHAB pa3zpadOTUMKOB Takum 00pazom,

qrO00Bl 00A3aHHOCTH U paldoTa 4IEHOB KOMAHOBI MEPEKPHIBATH OPYT
npyra, BCIEACTBHE 5TOr0 pa3padoTumku OyayT 3HATE M IOHUMATH
349, BEIITOJIHAEMBIE IPYTHMU COTPYITHUKAMH

Jle)ekTHEIE CHUCTEMHEBIEC [3AMEHUTH IMOTEHUUANBHO OE(PEKTHBIE CHUCTEMHEBIE KOMITOHEHTEI
KOMIIOHEHTEI [TOKYITHBIMH KOMITOHEHTAMH, TAPAHTUPYIOILMMH KA4€CTBO PabOTEI
M3menenus tpebopanunt [[lonmerratecas  ompemermutes  TpeOoBaHMA,  HAuOOnIEe  BEPOSATHO
[T0IBEPKEHHBIE M3MEHEHHAM; B CTPYKTYPE CHCTEMEI HE OTOOPAKATEH
e TAIBHYI0 HH()OPMALIIIO

Peopranmzamus [lonroTOBUTE KpaTKuid OOKYMEHT M1 pPYKOBOACTBA KOMIAHUH,
KOMITAHHH - [MOKA3BIBAFONIMNA Ba)XHOCTb JAHHOTO IMPOEKTA Ui JOCTHIKEHHUSA
pazpaboTunka (DMHAHCOBBIX 11E€JIEH KOMITAHUH

Henocrarounas PaccMOTpETE BO3MOKHOCTE MOKYIIKA 0OJIEE MPOMU3BOAUTENBHOU 0OAa3bl
IPON3BOAUTENHHOCTE TAHHBIX

0as3pl TAHHBIX
Henoouenkun  Bpemenu [PacCMOTpeTr BOMPOC O  TMOKYIKE CHUCTEMHBIX  KOMIIOHEHTOB,
BBITIOJTHEHUSA MTPOEKTA 1CCIIEN0BATE BO3MOKHOCTE UCIIOJIB30BAHUA TEHEPATOPA MTPOTPAMMHOTO
KOIIa

CymeCcTBYET TPHU KATETOPUM CTPATETHUM YIIPABICHUA PHCKAMM.

1. Crparerum mpemorBpanieHusa puckoB. COTIacHO 3TUM CTPATETUAM CIEAYET MPOBOIUTE
MEPONPUATHSA, CHIKAIONIAE BEPOATHOCTH IMPOABIECHUSA PUCKOB. [Ipumepom MOKET CiIyKUTEH
CTpaTETus UCKIIIOYEHUA MOTEHINAIBHO Ne(EKTHBIX KOMIIOHEHTOB, ONMMCAHHAA B Ta0m. 3.7.

2. MunnvmszanuoHHele crparernu. HampaBsieHsl HA yMEHBIIEHHE BO3MOMKHOIO ymiepoa
OT pUCKOB. [Ipumepom CiyKUT CcTparerud yMEHbIIEHUA yniepOa or O0I€3HM 4IE€HOB KOMAH OB
pa3paboTIUKOB (CM. Ta0m. 7).

3. IInanupoBanue "aBapuiiHbelX" cuTyarmi. COrmacHO 3TUM CTPATETUAM HEO00XO0IUMO
UMETh TUIAH MEPONPUATHH, KOTOPBIE CIEAYET BBIITOJHUTH B CIy4a€ MPOABJIECHUA PUCKOBOM CH-
Tyauuu. B tabn. 3.7 5T0 crparernsa moBeaeHUA NMPU BO3HHMKHOBEHWHU (PUHAHCOBEIX MPOOIEM y
OpraHu3anuu-pazpadoTumka.

MoOHHTOpPHHI PHCKOB

MOHUTOPHUHT PUCKOB 3aKIIOYAETCA B PETYIAPHOM IEPECUETE BEPOATHOCTEH PUCKOB M
yniep0a, KOTOPEIA OHU MOTYT HAHECTH. {7 3TOro HeoOX0IMMO MOCTOSHHO OTCIIEKUBATH (DAK-
TOPEL, KOTOPBIE BJIMUAIOT HA BEPOATHOCTE PUCKOB M BO3MOJKHBEIN ymIepO. DT (PAKTOPBI 3aBUCHT
OT THUITOB puCKa. B Tabn. 8 mpuBeneHsl Npu3HAKN, KOTOPEIE MOMOTAIOT OTIPENEIUTE THI PUCKA.

Ta0nua 3.8 - [Ipu3naku puckon

Tum pucka [Ipu3Haku

Texnomornueckne 3amepiKKAU B IOCTABKE OOOpPYIOBAHUA WIH HOPOTPAMMHEIX CPEICTB

pUCKH monnep;Kku mpouecca cozmanusa [10, mMHOrouMciIeHHBIE TOKYMEHTH-
POBAHHEIE TEXHOJIOTHIECKUE TPOOIEMEI

Cepmv BKOG0MOPATHEHOE COCTOSHHUE NEPCOHANA, HATAHYTHIE OTHOUIEHUS
Snandngiep CORPASTERL aToAHa AnekcaRalfsgcTy YIIeHAMH KOMAHABI pa3padOTUMKOB, HU3KOE KAUECTBO BBIMOJIA
HEHHOU PadOTHI
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Oprann3anmoHHBIE

Pa3roBopel cpemu mepcoHama O MMACCMBHOCTH W HEOOCTATOYHOM

PUCKH KOMITETEHTHOCTH BBICIIETO PYKOBOJICTBA OPraHU3alUH
HNuCcTpymMeHTansHEIE Hexenanne pa3padOTUMKOB MCHONB30BATE HOPOTPAMMHEIE CPEACTBA
PUCKH MOIIEPKKU, HeomoOpurensHeie OT3BIBEI 0 CASE-cpencrBax, 3ampocCkr

Ha 00J1€€ MOMIHEIE HHCTPYMEHTAJIBHBIE CPEACTBA

Pucku, cCcBA3aHHBIE
CHCTEMHEIMH
TPeOOBAHMAMM

HeoOxogumocTe  mepecMoTpa MHOTMX — CHCTEMHBIX — TPEeOOBAaHMIA,
HEITOBOJILECTBO 3akazuuka [10

Pucku orieHUBaHUA

3menenns rpauka padoOT, MHOTOYMCIECHHBIE OTUETEI O HAPYILICHUH

rpaduka padbot

MOHUTOPHUHT PUCKOB IOJKEH OBITH HENMPEPBIBHBIM ITPOIECCOM, OTCIIEKHUBAONIAM XO[T
BBIITOJITHEHUSI MEPONPUATHM IO YIIPABICHUIO PHCKAMU, IMPH 3TOM KaKIBIM OCHOBHOU PHCK
IOJIKEH pacCcMarpuBaThbCa OTAEIIBHO.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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