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BBenenue

B Hacrosmmux METOAMYECKHMX YKa3aHUAX MPEJCTaBlIeHA METOJMKa
HaIlMCaHUs KypCcOBOM paloThl Mo AucuMIuiuHe «AHamu3 u cuHte3 MC» nns
ctyaeHToB, HamnpasiaeHus 09.04.02 MudopmarimoHHbIE CHUCTEMBI U TEXHOJOTHH.
MeTtoanueckue ykazaHus IO MPOBEICHUIO K KypCOBOM paldoTe pa3paboTaHbl B
COOTBETCTBHUH C pabouell MporpaMMon y4eOHOW JUCHUTIIINHBIL.

KypcoBas pabota mo3BoJisieT pa3BUTh TBOPUECKHI MOTEHIMAN CTYJECHTOB U
MOJTOTOBUTh WX K BBIMOJHEHUIO BBIMYCKHON KBaJW(DUKAIIMOHHOW pabOTHI.
['maBHOE Ha3HaUeHHE KypCOBOUW pabOThI MO AUCHHUIUIMHE «AHanmu3 u cunre3 UC»
COCTOMT B TOATOTOBKE CTYJACHTOB K CaMOCTOSTEIBHOMY  BBITIOJHEHUIO
HCCIIEI0BATEIbCKONM PabOThI, CBI3aHHOU ¢ TIpoOIeMaMu B 00JIaCTH SKOHOMUKH.

He.]'ll), 3a1a94 U p€aJIU3yeMbl€ KOMIICTCHIINH

Hamucanme xypcoBoit paboThl - cocTaBHas 4YacTh y4eOHOTO TMpoIiecca,
IpeIoiararomniasl CaMoCTOSATENbHYIO padoTy cryAeHTa. Llenu u 3amaun KypcoBou
paboThl pa3HOOOpA3HBI: Hay4Has, TO3HAaBaTelIbHAs, ydeOHas, METOIUYECKasl.
JlaHHbBIE LENU TPOSBISIIOTCS uYepe3 CIEAYIoIMe KOHKPETHbIE 3a/Jadyd KypCOBOM
paboTHI:

- CHCTeMaTHu3alusl, 3aKpeIUICHHe W PACIIMPEHUE TEOPETUYCCKHX 3HAHWH,
MOJIYYEHHBIX Ha JICKIUSAX U CEMUHAapax M0 SKOHOMUYECKON 0€30MacCHOCTH;

- TIPUBUTHE HABBIKOB CAMOCTOATENBLHON pabOTHl MO MOAOOpY JUTEpaTyphl,
paboThI C HAYYHOU JIUTEpPaTypOH;

- YMEHHE CaMOCTOSATENIbHO CHUCTEMAaTU3UPOBATh M U3JIOXKHUTH 3HAHMS,
MOJIyYEHHBIE B MPOIECCE CAMOCTOATEILHOTO U3YUEHUS JINTEPATYPHI,

- IPUBUTHE HABBIKOB HAYYHO-UCCIICIOBATEILCKONW pabOTHI, UCIIOIH30BAHNE
aHaJIM3a ¥ CAMOCTOSTEIHHBIX BHIBOJOB 10 YKOHOMUYECKUM MTpoOIeMam;

- yrayOJieHHOe n3ydeHue HanboJiee akTyalbHBIX 3KOHOMHUYECKHX MpooiieM,
VSICHEHHE CBSI3M TEOPUU C TMPAKTHKONM B O00CCIECYCHUH HKOHOMHYECKOU
0€30MacHOCTH.

B pesynprare ocBOCHUS MaHHOW AMCITUIUIMHBI (POPMHUPYETCS CISAYIOIIas
KOMITETEHIIMS Y 00y4arouierocs:

OIIK-5.2: Hcnons3yeT COBpEMEHHOE MPOTPaMMHOE M  allllapaTHOE
oOecrieueHre HHOOPMAIMOHHBIX M aBTOMATH3UPOBAHHBIX CUCTEM

VYK-1.3: Mcnonp3yeT METOI0IOTHI0O CUCTEMHOTO M KPUTHYECKOTO aHAlIM3a
MPOOJEMHBIX CUTYyAIMil, METOJIUKM TOCTAHOBKH IIEJIH, OMPEACIICHUs CIIOCOO0B €e
JOCTH>KECHUS

M3y4nB TaHHBIN KypC, CTYIEHT TOJKEH:



3HaTh!

IPUHLHUIBI CACTEMHOIO MPEACTABICHUSI OCHOBHBIX 3TANOB MPOEKTUPOBAHUS
MH(OPMAIMOHHBIX CUCTEM, OCHOBAHHOT'O Ha 0ObEKTHOM IOXO/IE.

YMeTs:

UCIIONb30BaTh  INPOMBIIUICHHBIE  CTAaHJAPTU3UPOBAHHBIE  PEIIEHUS,
ONMUPAIOIIHECS HA COBPEMEHHBIE TEXHOJIOTUH;

POEKTUPOBATh MH(POPMALIMOHHBIE CUCTEMbI OT ATama MOCTAHOBKHU 3aJjauM
JIO IPOTPAMMHON pEeATU3AIUH.

Bnanetn:

METOJIaMU aHaliu3a WH()OPMAIIMOHHBIX PECYPCOB; Pa3pabOTKH pa3iIHYHbIX
MOJICJIE  JaHHBIX; KOHCTPYMPOBAHHS MPOTPAMMHBIX MOJIYJIEH; aHaIu3a
IIPOEKTHBIX PEIICHUM.

Peann3zannsi KOMIOETEHTHOCTHOTO TMOJXOAAa NPEAYyCMaTPUBAET MIUPOKOE
UCIIOJIb30BaHWE B Y4eOHOM TIpOIlECCe AaKTHUBHBIX W MHTEPAKTHUBHBIX (POpM
npoBeieHUsT 3aHATUH (pa300op KOHKPETHBIX CHUTyalluid, coOeceloBaHHEe) B
COUETAHUU C BHEAYJIUTOPHOW pabOTON C 1EIbl0 (OPMUPOBAHUS U PA3BUTHUS
poecCHOHANIbHBIX HaBBIKOB CIEIIUAIMCTOB.

KypcoBoil MpoeKkT IO0JKH CBUIETEIHCTBOBATH O CIOCOOHOCTH aBTOpa K
CUCTEMATU3AlMM W PACHIMPEHUIO IOJIYUYEHHBIX TEOPETHUYECKUX 3HAHUM, O
BJIQJICHUU MPAKTUYECKUMHU HABBIKAMM I10 AUCHUIUIMHE «AHanu3 u cuHte3 UC», o
c(OpMHUPOBAHHOCTH KOMIIETEHIUH MPHU PEUICHUH MMOCTABICHHBIX B padoTe 3a/1a4.

Kypcoil mpoekT J0JKEH NPUBUTH CTYACHTY HABBIKA TBOPYECKOIO U3YUECHUS
U peleHus mpohecCUuOHANbHBIX 3a/1a4.

[IpoBeaeHHOE HCCIIEIOBAHUE MOXKET KacaTbCsi YHUCTO TEOPETUYECKON
poOJIEMbl WM OPUEHTHPOBATHCA HAa PEIICHUE MPAKTUYECKUX 3aa4, CBA3aHHBIX C
JanbHene npoheccuoHaIbHON NeITeTbHOCTBIO CTYICHTA.



1 OcHoBHBIE TeopeTHYECKHE CBeIeHUS

1.1 MeToabl u cpecTBa MPOEKTUPOBAHNA HHGPOPMALMOHHBIX CUCTEM
M TEXHOJIOTUH

Nudopmanuonnas cucreMa — CHCTEMa, MpETHA3HAYCHHAs Il cOopa,
XpaHeHusi, 00pabOTKH, MOUCKA, PACIPOCTpPaHEHUs, NEepelaud U MPEeA0CTaBIICHUS
unpopmanuu (TOCT 7.0—99 1. 3.1.30).

Nudpopmanmonnsie cucteMbl n TexHooruu(MICT), kak u JroOble apyrue
CUCTEMBI HMMEIOT OIpPEACNICHHbIN >XU3HEHHBIM IMKI - HENpEepbIBHBIA Ipoliecc,
KOTOPBIM HAYMHAETCSI C MOMEHTA MPUHSTHUSL PEUIEHUS 0 HEOOXOAUMOCTH CO3JaHUs
NCT u 3akaHYuMBaeTCsi B MOMEHT €€ IOJIHOTO HU3BATHUS W3 DKCIUTyaTaluu.
JKu3HeHHBIH LUK SBISETCS MOJENbBIO co3maHus W wucnoib3oBanus VCT [1],
KOTOpasi OTpakaeT pa3fInyHbIE COCTOSIHUS CUCTEMBI C MOMEHTA BO3HMKHOBEHHS B
JTAHHOM KOMIJIEKCE CPEICTB JI0 MOMEHTA €T0 MOJHOTO BhIXOa U3 YIOTPEOICHHUS.

OCHOBHBIM HOPMATHBHBIM JOKYMEHTOM, PETJIaMEHTUPYIOIIUM COCTaB
nporieccoB KII cucrem, siBnsercs MexayHapoaHbiii cranmapt - ISO/IEC
15288:2008 Standard for Systems Engineering — System Life Cycle
Processes(CuctemMHass WHXEHEPHS - TPOICCCHl KU3HEHHOTO IIMKJIA CHCTEM).
Poccuiickum  ananorom  sBiusercs  [OCT P MCO/MDK  15288-2008
«MupopmarronHas TexHosiorus. [Iporecchl )KU3HEHHOTO ITUKIa cuctem» [1].

Cpenu MHOXKECTBA KOHIICTIIIUN TTPOSKTUPOBAHUS WH()OPMAITMOHHBIX CHCTEM
B HACTOsIEE BpeMs CIEAYET BBIICIUTH pa3pabOTKy, YNPaBIIEeMYIO MOJEISIMU
(Model Driven Development, MDD). MDD - sto pa3BuBaromascs mapaaurma,
pemaromas ~ MHOTOYHMCJICHHBIE  MPOOJIEeMbl  KOMIIO3UIMA UM HHTETpallUu
KpYITHOMACIITA0OHBIX CHUCTEM U OMNHUPAIONIAsCs NPU OSTOM Ha HMEIOIUecs
JOCTH)KEHUSI B OOJIACTH TEXHOJIOTHH pa3pabdOTKHU MporpaMMHOro obecreueHus(B
YaCTHOCTH, Ha KOMIIOHCHTHOE IPOMEKYTOUYHOE MPOrpaMMHOE OOECIeUCHHE).

MDD mno3Bosnisier nepeBectd pa3pabOTKy MpOrpaMMHOIO obecrieueHusi Ha Oosee
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BBICOKHI YpPOBEHb aOCTpakIUU MO CPAaBHEHHUIO C TEM, KOTOPHIH BO3MOXEH MpHU
UCTIOJb30BAaHNN AITOPUTMUYECKUX S3BIKOB. J[s1 TpencTaBieHUs SJIEMEHTOB
CUCTEeMBI M BX CBsi3ei B moaxoae MDD ucnonb3yrorcs monenu. Mojaenu ciryxar
BXOJHBIMM W BBIXOJHBIMH JaHHBIMH Ha BCEX CTaausAX pa3pabOTKH, BIUIOTH 0
TeHepaIy 3aKOHYCHHOMN CHCTEMBI.

[Tomynspueim  BapumantoMm MDD  sBnsercs  MopenbHO-ympaBisieMast
apxurekrypa (Model-Driven Architecture, MDA), npeaiosxkeHHast 1 pa3BUBaeMast
koucopimymom Object Management Group (OMG). B moaxome MDA cuctemsl
MPEJICTABISIOTCS C MCIMOJIb30BAHMEM S3bIKA MOJEIMPOBAHMS OOIIETO Ha3HAUYCHHUS
Unified Modeling Language (UML) u ero KOHKpeTHBIX MPOQHUITCH.

Haumnaercs pa3paboTka ¢ CO3MaHUs HE3aBUCUMOH OT TIaTQOpMBI
monenmu(PIM). 3arem mocie BbiOOpa s3bIKa TPOTPAMMHPOBAHUS, HCXOIS U3
crienuuKku pa3paboTKH, ocyiecTBisieTcss Tpanchopmais PIM -mMonenu B oanHy
WIA HECKOJBKO MOJIENCH, OompeeNsseMbIX MiatGopMoii, B paMKax KOTOpOH OHHU
peanmmsytorcs(PSM).

s pa3paboTku WHGOPMAIMOHHBIX CHCTEM M TEXHOJOTHH TO JaHHOU
KOHIENIIMN MOTYT HCIIONb30BAThCS PA3NMUYHBIE METOABI W moaxonabl. Ilomxon k
co3mannto MICT ompenensiercss HaOOpPOM COCTaBISAIOIIMX €ro  3TaroB, WX
MIOCIIEZI0BATEILHOCTRIO U UCIIONB3YEMBIMH Ha KaXXJAOM dTare MoxaelsmMu. Kpome
MOCTIEA0BATEILHOCTH ATAMOB MOAXOAbI TPOSKTUPOBAHUS OTIHYAIOTCS 0OBEKTaMH
UCCJICJIOBaHMSI M CHHTE3a. B 3aBHUCHMOCTH OT Crioco0a JEKOMITO3HUIIUA CHUCTEMBI
JUISL TIPOCKTUPOBAaHUS HMH()OPMAIIMOHHBIX CHUCTEM HCIIONB3YETCs JIBa OCHOBHBIX
MOJIXO0IA. CIPYKMYPHBLIL U 00beKMHO-0PUEHMUPOBAHHbLIL.

CymHocTh cTpyKTypHOro mnoaxozaa k paspadborke MCT 3akirouaercs B ee
nexoMro3ui  (pa30MEHWM) Ha aBTOMATHU3HpyeMble (YHKIUHU. CHCTEMA
pa3z0ouBaeTcs Ha (YHKIUOHAJIbHBIE IOJACUCTEMBI, KOTOpHIE B CBOIO O4Yepenb
nensaTcs Ha noAQYyHKINY, TOoApa3eisieMble Ha 3aa4d U Tak Jajiee. DJIeMEeHTaMH

JICKOMITO3ULINU SIBIISIFOTCS MOJIYJIM, CBA3b MEXKJY KOTOPBIMU PEAIU3YETCS 4epe3



nepemaaqy YIIPaBJICHHUS. Cucrema MIPEICTABIISICTCS COBOKYITHOCTHIO
B3aMMOJICHCTBYIOIUX MOAYJIEH WJIU ITPOLEAYD.

B 00BEKTHO-OpMEHTUPOBAHHOM  IOJXO0JE€  OCHOBHBIM  3JIEMEHTOM
JEKOMITO3UIIMK  SIBJISIETCA OOBEKT, KOTOPBHIM MOXET OBITh AacCCOIMUPOBAH C
00BbEeKTOM peanbHOro Mupa. OOBEKT COACPKHUT JaHHBIE O CBOMX CBOMCTBAX WU
COCTOSIHUAX, TMPOLEAYPhl I W3MEHEHHUS JaHHBIX M CBsSI3aH C COOBITHSIMH,
KOTOpBIE TPUBOIAT K W3MEHEHHUIO €ro CBOMCTB. CucTeMa MpeacTaBisieT coOou
COBOKYITHOCTh B3aMMOJICUCTBYIOIIUX OOBEKTOB.

OCHOBHBIMHU CPEIICTBAMH TPOCKTUPOBAHUS WH(GOPMAIMOHHBIX CHCTEM H
TEXHOJIOTUH SIBJISIFOTCS

-sI3bIKOBBIEC CPEJICTBA,

-MHCTPYMEHTAIBHBIC CPEICTBRA.

Cpenu MHOXXECTBA SI3BIKOBBIX CPEJICTB B HACTOSIIEE BpPEMsS IIHPOKOE
pacipoCcTpaHEeHUE MMOJYYHI YHHU(PHUIMPOBAHHBIA  s3bIK MozeaupoBanus(UML).
UML 53T0 OTKpBITBIA CTaHAAPT, UCHOJB3YIOMIMI rpaduuyeckne 0003HAYEHUS IS
co3/IaHUsI aOCTPaKTHOM MO cucTteMbl, HaszbiBaeMoit UML-monensro. UML 6b1
CO37aH IIJIsl ONIPECIICHIS, BU3yaIn3allui, MPOSKTUPOBAHUS U TOKYMECHTUPOBAHUS
B OCHOBHOM nporpaMmmHbeix cucteM. UML He sBasercs  s3bIKOM
porpaMMHUpOBaHus, HO B cpeacrtBax BeimoiaHeHus UML-monpeneit kak
UHTEPIPETHPYEMOTO KOJa  BO3MOXXHA  KOJOTCHEepaIusl. dopmanpHas
cnenudukarusa nocneadeit sepcun UML 2.0 ony6iukoBana B aBrycre 2005 rona.
CemaHTHKa s3bIKa ObLIa 3HAYMTEIIBHO YTOYHEHA M PACIIAPEHA IS TOMIEPIKKA
METOI0JIOTUN pa3pabOTKH, ynpasisiemoit moaensmu. [locneanss sepcust UML 2.4
omybonukoBana B asrycte 2011 roma. UML 1.4.2 npunar B KayecTBe
mexayHapoaHoro cranaapta ISO/IEC 19501:2005.

Azpik  UML  wumeer crenmanbHble 0a30BbIe DJIEMEHTHl TrpadHuuecKoit
HOTAIlUM, KOTOphIE HEOOXOAUMBI Uil (POPMHpPOBAHHS BCEX MOJEIBHBIX

npencrapicHuit. B gactHoctn B UML 2.0 cymectByer 13(UML 2.2 - 14)



opuIUaTbHBIX JUArPpaMM, KaXKaas M3 KOTOPBIX OTPaXKaeT Pa3IUYHbIC ACTICKTHI
CHUCTEMBI.

Hnsa Toro uytobsr UML 2.0 mommepxuBan MDD, nyxnHa miardgopma,
UMEIOIasi OOIMPHBIE CPEJCTBAa JUIsl aJanTallid s3bIKa MaHUITYJMPOBAHUS
mozaensamu. Ha mnoanepkky MDD mnpeTeHIyrOT MHOMXECTBO KOMMEPUYECKHX
uHctpymentoB UML. Jlyumme u3 HUX MOJJEPKUBAIOT, B U3BECTHBIX Mpejesax,
ompeneneHne W wucmnoiib3oBaHue TpaHchopmaruu moxenert UML, HO oHu
OTpaHUYMBAIOT MOJIH30BATEIEH KOHKPETHOM MIaT(HOpMON pean3aiuu.

K nHaubonee monmyJsipHbIM HMHCTpyMEHTalbHbIM  cpeactBam  UML-
MojenupoBanus  oTHocsaTcs Rational Rose (IBM), Together (Borland) u MS
Office Visio. Cpenu yka3aHHBIX CpPEICTB 0C000 cieayeT BbiaenuTh Borland
Together, BctpamBaemoe cerogns B pacrnpoctpaneHHoe RAD cpencteo Borland
Developer Studio(BDS), skmouaromiee Delphi, C++ Builder u C# Builder.
[Tpumenenue BDS no3BossieT B 071HOM cpejie OCYyIIECTBISITh KaK MOJEIHUPOBAHUE
MIPOIIECCOB M CHCTEM, TaK U CO3/IaHUS MPUIIOKESHUN JIJIS UX pean3aliii Ha sS3bIKax
POrpaMMHUPOBAHUS BEICOKOTO YPOBHSI.

Takum o6pazom, MDD-pa3pabotka, ocnoBannas Ha MDA, B ocHOBHOM
3aHuMaeTcsi TpaHcopmainmennr moxened u reneparuedt koma. C ee MOMOIUIBIO
pa3pabOTUMKKU CHaydaja CO3Jal0T MOJENb 00bEKTa HAa YHU(MDUIIMPOBAHHOM S3bIKE
MOJICTUPOBAaHUsA, a 3aTeM reHepupyroT koa u3 »toil UML-monenu, npumensis
WHCTPYMEHT TeHepanuu Koja. Mojaenu, wucnoiib3yemble [JIs aHaiu3a |
MIPOCKTUPOBAHMSI O0OBEKTOB MH(POPMAITMOHHBIX CHUCTEM B SI3BIKE MOJCITHPOBAHUS

UML, npenctaBisitoTCsi B BUAEC AHATPAMM.

1.2 luarpaMmmbl YHH(GUIIHPOBAHHOIO SI3bIKA MOEJIMPOBAHUSA

[Tpumenenne UML 2.0 mo3BomsieT paznenuTh MpoOsieMy MOJETUPOBAHUS
CJIOKHOM CHCTEMBbI HAa COCTaBHBIE YACTHU C MIOMOIIIBIO YETHIPEX MPEICTABICHUM!
-CTaTUYECKOE  CTPYKTYpHOE  TpPEICTaBICHHE  MOJEIH  OMHCHIBAET

CTPYKTYPHBIC aCIICKThI CHUCTEMBI, HAIIPUMEP, C IIOMOIIBIO JHAarpaMMBbl KJIaCCOB,
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-IPEACTAaBICHUE B3aUMOJCHCTBUS HCIONB3YETCS IS MOJSIMPOBAHHUS
ITOCJIEA0BATEIPHOCTEN NEUCTBUA U KOMMYHHUKALMH, ONKCBIBAIOIINX KOOIEPALUIO
B3aUMOJICCTBYIOIIMX IK3EMILISIPOB;

-IPEJICTABJICHUE JIEATEIIbHOCTH MCIOJIb3YeTCA JUIsl CO3/JaHMsl MOJENei,
OIMMCHIBAIOIIUX MTOTOK «JIEATCILHOCTEH» B CHCTEME;

-MPEJICTABJICHUE B BUJEC KOHEYHOIO aBTOMAaTa MCHOJb3YyeTCs NIl ONMUCAHUS
MOBE/ICHUS CUCTEMbI B TEPMHUHAX COCTOSIHHI U TIEPEX0I0B MEKy HUMHU.

OTU  TpeACTaBlIeHUS HE  SBISIOTCA  TOJHOCTBIO  OPTOTOHAJIBHBIMHU:
KOHLIETIIMH, HMCIOJIb3yeMble B OJHOM H3 HHX, YacTO 3aBUCAT OT KOHUEILUH,
NPUMEHSEMBIX B JpyroMm. Tak, KiIacCU(pUKATOPbl YYACTHHUKOB B3aWMOJCHUCTBUS
JIOJDKHBI  OBITH  ONpeNeNieHbl B CTaTUYECKOW CTpPYKTypHOM Mopaenu. Takue
3aBUCHUMOCTH ompeensitoTces: B Metamoaenu UML, u nHCTpyMeHTanbHbIE CPeACTBA
MOTYT MX 3a/IeCTBOBATh [IJISi OINPEJCJICHUs] COTVIACOBAHHOCTH MH(GOpPMAIMU BO
BCEX IPE/ICTABIICHUAX CUCTEMBI.

I'paduueckne 0003HAUEHHMS] OTACNIBHBIX JJEMEHTOB Mojenel OyayT
MPEACTABJICHBI MPU CO3[aHUU JUarpaMm B JajibHE#IeM. PaccMOTpUM KpaTKyro
xapaktepuctuky auarpamm UML 2.0.

CTpyKTypHBIE THUarpaMMBbI

Juazpamma  knaccoe(Class diagram) —  cratmyeckass CTPYKTypHas
auarpaMMa, ONMCHIBAIOUIAsi CTPYKTYPY CHCTEMBI, OHAa JIEMOHCTPUPYET KJIacChl
CUCTEMBI, UX aTpUOYTHI, METO/Ibl U 3aBUCUMOCTH MEXK/Ty KJIaCCaMH.

CyuiecTBYIOT pa3Hble TOYKM 3pEHHUs Ha MOCTPOEHUE AUArpaMM KJIacCoOB B
3aBHCHMOCTH OT IIeJiel X MPUMECHEHUS:

-KOHILIETITyaJIbHAsl TOYKA 3PEHUSI — JHarpaMMa KJaccoB OIUCHIBAET MOJEIb
MpeAMETHOM 001acTH, B HEH MPUCYTCTBYIOT TOJBKO KJIACChl MPUKIAIHBIX
0OBEKTOB;

-TOYKa 3pEHUsl CHEelU(PUKAIUU — JuarpaMMa KJIacCoB NPUMEHSETCS MpHU

IMPOCKTUPOBAHUN I/IHCI)OpMaHI/IOHHBIX CHUCTEM,
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-TOYKa 3PCHUS peaju3aliyd — JuarpaMma KJIacCOB COJCPIKHT KIIACCHI,
UCIIOJIb3yeMbIE HEMOCPEICTBEHHO B MPOrpaMMHOM Koje (IpU HCIOJIb30BaHUU
00BEKTHO-OPUECHTHUPOBAHHBIX SI3bIKOB ITPOrPAMMHPOBAHUSA).

Huazpamma  xomnonenmos(Component  diagram) —  craTudeckas
CTPYKTypHasi JauarpaMmMa, IOKa3bIBaeT pa3OMEHHE MPOrpaMMHON CUCTEMbI Ha
CTPYKTYPHbIC KOMITOHCHTBI U CBSI3M (3aBHCHMOCTH) MEXIYy KOMIIOHEHTamu. B
KayecTBe (DU3MYCCKMX KOMIIOHEHT MOTIYT BBICTYIaTh (aiibl, OHOIMOTEKH,
MOJyJIM, HWCHOJHSIeMble (aiiabl, MakeTbl U T.M. JluarpamMma KOMIIOHEHTA
MOKa3bIBACT CTPYKTYPHBIC OTHOIIEHHS MEXKIYy KOMIIOHEHTAaMHU OyIyIlen
uHpopmanmonHor cucreMbl. B UML 2.0 kOMIOHEHTHI SBISIOTCS aBTOHOMHBIMU
WHKAICYJIMPOBAHHBIMU eAMHUIIAaMH (UNIteS) BHYTPH CHCTEMBI WM IOJCHUCTEMBI,
KOTOpbIC 00ECIICUUBAIOT OJIMH MU HECKOJIbKO uHTEpdetico. [loaTomy nuarpamma
KOMIIOHEHTA TIO3BOJISICT apXUTEKTOPY YOCIUThCS B TOM, YTO KOMIIOHCHTHI
peaTu3yIoT 33JJaHHYI0 (YHKIIMOHAILHOCTh CHCTEMBI.

Juazpamma xomnosumnoiilcocmasnou cmpyxkmypor (Composite structure
diagram) — craTuueckas CTpyKTypHas quarpaMma, JIeMOHCTPUPYET BHYTPEHHIOO
CTPYKTYPY KJIAQCCOB M, MO BO3MOXXHOCTH, B3aWMOJICHCTBUE 3JICMEHTOB (YacTeil)
BHYTPCHHEH CTPYKTyphl Kjiacca. [TonBUIOM IuarpaMm KOMITIO3UTHON CTPYKTYPBI
BIsIOTC Juazpammel koonepayuu (Collaboration diagram, Beeaenst B UML 2.0),
KOTOpbIC MOKA3bIBAIOT POJHM M B3aWMOJICUCTBHE KJIACCOB B PaMKax KOOIEPAI[HH.
Koomepanuu yao0HBI TpU  MOJCIMPOBAHMM  IMIA0JOHOB MPOCKTUPOBAHUS.
JlnarpaMMbl KOMITO3UTHOM CTPYKTYpbl MOTYT HCIIOJB30BAThCS COBMECTHO C
JArarpaMMamM# KJIacCoB.

Juazpamma pazeépmoieanusn(Deployment diagram) —  ciuyxur  aus
MOJICTUPOBAHUST pabOTAIONIMX Y3JIOB(AMmapaTHbIX CPEICTB) M apTe(akToB,
pa3BépHyThiX Ha HUX. B UML 2 Ha y3max pa3BopaunBatorcs apredaktsi (artifact),
B To Bpems kak B UML 1 Ha y3max pa3BopayuMBajuCh KOMIIOHEHTHI. Mexmay
apTeakTOM M JIOTMYSCKUM DJIEMEHTOM (KOMIIOHEHTOM), KOTOPBI OH pean3yer,

YCTaHAaBJIUBACTCA 3aBUCUMOCTD MaHI/I(beCTaHI/II/I.
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Huazpamma oovexmos (Object diagram) — neMoHCTpHUPYET MOJNHBIA WK
YAaCTUYHBIA CHUMOK MOJEIUPYEMOU CHUCTEMBI B 3a/IaHHBI MOMEHT BpeMmeHu. Ha
JrarpaMMe 0ObEKTOB OTOOPAKAIOTCS IK3EMIUIAPHI KIacCOB (OOBEKTHI) CUCTEMBI C
yKa3aHUEM TEKYIUX 3HAYCHUN X aTPUOYTOB U CBS3EH MEXTy 00BEKTaMHU.

Juazpamma naxemoe(Package diagram) — cTpykTypHas auarpamma,
OCHOBHBIM COJICPYKaHHUEM KOTOPOU SBJISIFOTCS MAKEThl U OTHOIICHUS MEXTy HUMH.
JluarpaMMbl TAKETOB CITY>KaT, B MEPBYIO OUEpe/lb, JIUIsl OPraHU3AIUU JIIEMEHTOB B
IPYNIIBI 10 KaKOMY-JIMOO TPHU3HAKY C [EJIbI0 YIPOINCHHUS CTPYKTYPbl H
OpraHu3anuu paboThl C MOJICIIBIO CHCTEMBI.

JlnarpamMmbl OBEICHUSA

Juazpamma oeamenvnocmu(Activity diagram) — muarpamma, Ha KOTOPOii
MOKa3aHO PAa3JIOKECHUE HEKOTOPOU OdesimenvHocmu Ha €€ cocTaBHbie yacTu. [lon
JeATCIIbHOCTRIO  (aHriI. activity) monumaeTcss crnenu@UKanus —HCIOIHASMOrO
MOBEJICHHUSI B BUJC KOOPJAMHHUPOBAHHOI'O TOCIICIOBATEIBHOTO U MapajlIeIbHOTO
BBIMTOJHCHUS TTOMYMHEHHBIX DJIEMCHTOB — BIIOXKCHHBIX BHJIOB JCATEILHOCTH M
OTACIBHBIX Oeticmeuti (aHTi. action), COeTUHEHHBIX MEXKAY COOOW IOTOKaMH,
KOTOpbIe HAYT OT BBIXOJOB OJHOIO y3Jia KO BXoaaMm jpyroro. Jluarpammbl
NESTEIbHOCTH  UCIOJIB3YIOTCS  MPH  MOJACIMPOBAHUM  OW3HEC-TIPOIIECCOB,
TEXHOJIOTUYECKUX MPOIECCOB, MOCIEAOBATEILHBIX U MapaJJICIbHBIX BBIYHCIICHUH.
AHanmoroM auarpaMM JAeSTENbHOCTH SIBIAIOTCS cXeMbl anroputmoB mo ['OCT
19.701-90.

Juazpamma asmomama (State Machine diagram, ouaepamma xoneunozo
asmomama, Ouazpamma COCMOosHULL) — JharpaMma, Ha KOTOpPOW MpeJCTaBIICH
KOHEYHbIll agmomam ¢ TMPOCTBIMH COCTOSHUSIMH, TIEPEXOJaMH M KOMITO3UTHBIMU
cocTosiHusiMU. KOHEYHBIH aBTOMAaT —  CrHeUU(UKAIMS  OCISI0BATEIIEHOCTH
COCTOSIHHM, Yepe3 KOTOpbIC MPOXOIAUT OOBEKT MM B3aWMOJICHCTBHE B OTBET Ha
COOBITHSI CBOCH XHM3HHU, a TAK)KE OTBETHBIC JEHCTBUS OOBEKTa HA ITU COOBITHS.
KoHeuHbIli aBTOMAT MPUKPEIUIEH K UCXOIHOMY 3JIEMEHTY (KJaccy, KOOIepaIuu

N MGTOIIY) " CIIYXXUT LA OIIPCACIICHUA ITIOBCACHUA CI'O S9K3CMILISAPOB.
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Huazpamma  eapuanmoe  ucnonvsoeanus(Use case  diagram) —
NPEJCTaBIsIET COOOW OTpaKCHHWE JCHCTBYIOMIMX JIHIl (AKTAaHTOB), KOTOpHIC
B3aUMOJICCTBYIOT C CHCTEMOM, M PCaKIHMI0 IPOTPAaMMHBIX OOBEKTOB Ha HX
NCHCTBUS. AKTaHTaMH MOTYT OBITh KakK TOJh30BATENIM, TaK M BHEIIHWUE arcHTHI,
KOTOPBIM HEOOXOJMMO IepeaaTh WX TOJYyYHUTh OT HUX HH(OpMaIuoo. 3HAYOK
BapHaHTa MCIOJb30BaHUS OTpaXkaeT PEaKIIMI0 CUCTEMbI Ha BHEIITHEE BO3JICHCTBHC
M II0OKA3bIBAaCT, YTO JOKHO OBITH ciellaHo s akranTa. OCHOBHas 3ajada —
MPEACTABIAThE COOOH €IWHOE CPEeACTBO, JIAIOIICe BO3MOXKHOCTH 3aKa3uHKYy,
KOHCYHOMY  IOJIb30BATEII0 M pa3padOTYMKy  COBMECTHO  OOCYXKIaTh

Cl)yHKI_II/IOHaJ'IBHOCTB H ITOBCACHHUEC CUCTCMBI.

JAunarpamMmmbl B3auMO1eiCTBUSA

Juazpamma nocreoosamenvnocmu (Sequence diagram) — nuarpamMma, Ha
KOTOPOH M300pa)KCHO YIOPSIOUEHHOE BO BPEMEHHU B3aUMOJICHCTBHE 00BEKTOB. B
YACTHOCTHU, HA HEH M300pakaroTCsl y4aCTBYIOIIUE BO B3aUMOJICUCTBUU OOBEKTHI U
MIOCJICIOBATEILHOCTh COOOIICHNUH, KOTOPBIMH OHHM OOMeHuBaroTcs. Juarpamma
MOCJICIOBATEILHOCTH ~ MOKA3bIBAET  XPOHOJIOTUYECKYIO  TOCIIEI0BATEIHHOCTD
COOOIICHUI MeX Ty 00bEKTaMH BO B3auMOieiicTBUU. OHAa COCTOUT M3 HECKOJIBKUX
YYaCTHMKOB, TaKMX KaK arcHTbl, CUCTEMbl WJIM IIOJCHUCTEMBI, KJIACChl |
KOMITOHEHTHI, npejacTaBieHnbie auHusamu xu3au (lifelines), a raxxe cooGmienus,
KOTOPBIMH OHM OOMEHUBAIOTCSI TP B3aMMO/ICHCTBHH.

Juazpamma xommynurkayuu (Communication diagram, 8 UML 1.x—
ouaepamma kroonepayuu, collaboration diagram) — numarpamma, Ha KOTOpOIi
U300paKaIOTCSl B3aUMOJICHCTBUS MEXKIY YaCTAMH KOMIIO3UTHON CTPYKTYPBI HJIH
pOJSIMM  KOOIEpalluk. B oTauume OT AMarpaMMbl IIOCIIEAOBATEIBHOCTH, Ha
ArarpaMMe KOMMYHHKAIIMU SIBHO YKa3bIBAIOTCS OTHOIICHUS MEXAY 3JCMECHTaMH
(oOBexTamu), a BpeMs Kak OT/ICIbHOE H3MEPEHUE HE UCTIOb3yeTCs (MPUMEHSIOTCS
MOPSIKOBBIC HOMEpPA BBI30BOB). JlMarpamMma KOMMYHHKAIIMHM ITOKa3bIBACT IMOTOK

COO6HI€HHﬁ MCIKIAY 00BEKTaMHU U TO, KaK HCCKOJIBKO 00BEKTOB COTPYAHHUYAIOT IIPH
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BBITIOJTHEHUH 00mel 3agaun. Kak m amarpamma mociieoBatrenbHocTh (Sequence
diagram), nuarpamMmma KOMMYHHUKAIIUA TOXE MOKET MOJICTUPOBATH TUHAMUYICCKOE
NOBEJICHUE JUIA BapWaHTa WCIoJb3oBaHus (Use case). OnmHako auarpamma
KOMMYHHKAITUU OOJIbIIIe HAIleJIeHa Ha TTOKa3 TOT0, KaK MPOUCXOIUT KOOPAMHAIINS,
4eM Ha XPOHOMETPUPOBAHUE MOCIIEIOBATEILHOCTH.

JluarpaMMbl KOMMYHHKAIlMM W  TIOCJICIOBATEIIBHOCTA  TPAH3UTHBHBI,
BBIPQXKAIOT B3aMMOJICHCTBHE, HO TMOKA3bIBAIOT €r0 Pa3IUYHBIMH CIIOCOOAMH H C
JOCTATOYHOM CTEHICHBIO TOYHOCTH MOTYT OBITh TIPe0Opa30BaHbl OJIHA B IPYTYIO.

IIpumeuyanue.

[To mpu4YmHE TOTO, YTO AMArpaMMbl KOMMYHUKAIIUN U MTOCIICIOBATCILHOCTH
SBJISIIOTCSL pa3HbIMU B3IJIAZaMHM Ha OJHU M Te e mporecchl, Rational Rose
MO3BOJIICT  CO3/1aBaThb M3  JHarpaMMbl  KOMMYHHKAITUU ararpaMmy
MOCJICIOBATEIbHOCTH M HAOOOpPOT, a TaKkKe IMPOU3BOJUT aBTOMATHUYECKYIO
CUHXPOHH3AIMIO STHX JHArPAMM.

Juazpamma o630pa eé3aumodeiicmeusn (Interaction overview diagram) —
Pa3HOBHIHOCTH JIUATPAMMBI JACITEIBHOCTH, BKIIOYArOIIAs ()ParMeHThI THarpaMMbl
MIOCJICZI0BATECILHOCTH M KOHCTPYKIIMM IMOTOKA YIPABJICHUSA. DTOT THI JUArpaMm
BKJIIOYAaeT B ce0s JauarpaMMbl TOCJIEIOBATEIBHOCTEH JCHCTBUH W JUAarpaMMbl
COTPYAHMYECTBA. OTH JAMArpaMMbl TIO3BOJISIFOT C pa3HbIX TOYEK 3pPCHHS
pPaccMOTPETh B3aMMOICUCTBIE OOBEKTOB B CO31aBaAEMOI CUCTEME.

Juazpamma  cunxponuzayuu(Timing  diagram) —  ajgbTepHATHBHOE
NPEJICTaBJICHHE  JUarpaMMbl  TIOCJICIOBAaTCIIBHOCTH,  SIBHBIM  0Opa3oM
MOKA3bIBAIOIIEE M3MEHEHHUS COCTOSHHS Ha JIMHUW XKU3HU C 3aJaHHOW IIKajJou
BpEeMEHH. JTa JuarpaMma MOXET OBITh TOJie3Ha B TPHIOXKCHHUSAX PEaTbHOIro
BpPEMCHH.

Takum 00pazoM, BEIOpaHHBIA pa3padOTIMKOM HAOOp JAMarpamMm IO3BOJISET
CO3/1aTh IPAKTHUYECKH JTF000E TIPEICTAaBICHNUE O MMPOCKTUPYEMOI CUCTEME.

Ipumeuyanue.

I/I306pa>1<a;1 AuarpamMmy, BOCHOHLSYﬁTGCB CJICAYOIMMHA pCKOMCHAAUIMU.
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-JIalTe JrarpaMMe UMs, COOTBETCTBYIOIIEE €€ HA3HAYEHHUIO;

-pacmoyioKUTE DJIEMEHThl TaK, 4YTOObl CBECTM K MHUHUMYMY YHCIIO
[IEPECCUCHUH;

-IIPOCTPAHCTBEHHO JJIEMEHTHI  PACIOJIOXKUTE TaK, YTOOBI CEMAaHTUYECKU
OJIM3KKME CYIIHOCTH paclojiarajuch Ha JuarpaMMe psjioM;

-MCTIOJIB3YHTE IPUMEUYaHUsI U 1BET, YTOOBI IPUBJIEYb BHUMAHWE YUTATENS K

BaKHBIM OCOOEHHOCTSIM AuarpaMMal.

1.3 YHupuuupoBaHHbIii mpouecc pa3padoTKu NPOrpaMMHOIo
o0ecneyeHust

IIpouecc npoektupoBanus MUCT, kpoMe OCHOBHBIX KOHIIEIIIMA W MOHSATUH,
UCITOJIB3YeMBIX TIpH TpoekTupoBanuu u peanm3anuu VCT, Brimodaer B cels
TEXHOJIOTHIO MPOCKTUpoBaHUsA. OJHON M3 Pa3BUTBIX COBPEMEHHBIX TEXHOJOTHH
sBiseTcs yHuduiupoBanusii mporecc( Rational Unified Process,RUP). RUP —
OJlHA W3 JIYYIINX TEXHOJOTUHA pa3pabOTKH MPOrpaMMHOTO OOecCIeUeHus,
co3ganHasg B kommanuu Rational Software, sxomsmeir B cocras  IBM.
YHuUIUpoBaHHBIA TPOIECC TO3BOJSIET CO3/1aBaTh CIOKHBIC MPOTPAMMHBIC
CHUCTEMBI, OCHOBBIBAsICh HAa HHAYCTPHAILHBIX METOAaxX pa3pabotku [2, 3].

Bcest pa3pabotka nndopmanuonnoit cuctemsl (MC) paccmarpubaercs B8 RUP
KaK Tporecc co3nanus apredaktos. JIr00oit pe3yapTaT paboThl IPOEKTa, OyIaL TO
UCXOJIHBIC  TEKCTBI, OOBEKTHBIC  MOJYJIM, JOKYMEHTBI, TIIEpe/laBacMbIc
MOJIB30BATENIO, MOJISTTH — 3TO MOKIIACCHI BCeX apTe(haKTOB MPOCKTA.

OmauM W3 WHTEPECHEHIMX KJIAacCOB apTe(aKkTOB TMPOEKTA SBISIOTCS
MOJICTIH, KOTOPBIC IIO3BOJISIIOT pa3pabOTUMKaM OINPEIeiaTh, BU3yaIM3UPOBATH,
KOHCTPYHPOBATh U JOKYMEHTHPOBATH apTe(haKThl IPOTPAMMHBIX CUCTEM.

Mogenu mo3BOJISIOT PacCMOTPETh OYAYIIYIO CUCTEMY, €€ OOBEKTHl M HX
B3aMMO/JICHCTBUE €III¢ JI0 BKJAJbIBAHUS 3HAUYUTENIBHBIX CPEJICTB B pa3paboTKy,

NO3BOJIAIOT YBHJETh €€ IVla3aMu OyIyIluX II0Jb30BaTelIed CHapyKd H
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pa3pabOTUYMKOB HW3HYTPHU €IIe 10 CO3MIaHUs TEPBOM CTPOKM HMCXOJHOTO KOJA.
BoapmmHCTBO MoJenelt mpencTaBiIsSIOTCS AUarpaMMaMHi Ha YHU(DHIIMPOBAaHHOM
s3bIKe MoJienupoBanus UML.

OcHOBHBIMU MoOJeIsIMH, co3gaBaeMbiMu B RUP, gaBngrorcsa: Moaein
BApUAHTOB MCIIOJIb30BaHUs, MOJIEIb aHaK3a, MOJIC]Ib MPOSKTUPOBAHUS U MOJICIIh
peanuzanuu. OTH MOJEIH SBIISIIOTCS Pe3yJIbTaTOM OCHOBHBIX paloT Ipoliecca, K
KOTOPBIM OTHOCATCS: OIpeaesieHne TpeOOBaHMi, aHaIN3, NPOCKTHUPOBAHWE U

pean3anu. PaCCMOTpI/IM COACPIKAHUC KAXKIOI'O U3 HUX.

1.3.1 Onpeneienue TpedoBaHMii

OnuuM W3 BakHeWmmx 3TanoB pa3padorku MC, cormacno RUP, sBisieTcs
aTamn ompeaesieHrs TpeOOBaHNM, KOTOPBIA 3aKITFOYAETCS B COOPE BCEX BO3MOMXKHBIX
MO’KeJIaHWK 3aKa3urka K pabore cucteMbl. Ha TaHHOM 3Tamne B XOJie¢ HHTEPBBIO C
MOJIB30BATEIAIMU ¥ HW3YUYCHHUS JIOKYMCHTOB, AaHAJIMTHUKH JODKHBI COOpaTh Kak
MO>KHO Ootbiie TpeOGoBaHUi K OyAyIel CucTeMe, 9TO HE TaK MPOCTO, KaK KaKeTCs
Ha mepBbId B3MsIA. [lo3/1HEe ATH aHHBIC JOKHBI OyAyT CHCTEMaTH3UPOBAHBI U
CTPYKTYpHpOBaHbl. J[s TOro 4dYTOOBI BEpHO OMPEACIUTH TpeOOBaHUS,
pa3pabOTUYMKH JIOJDKHBI MOHMMATh KOHTEKCT (4acTh NMPEAMETHOH O00JacTH) B

KOTOpOM OyJieT paboTaTh OyIyIias cucrema.

OmnpenesieHue KOHTEKCTa MHPOPMANNOHHON CHCTEMBI

Jns  ompenenenus koHTekcta WMCT  BBINOMHAETCS  MPEANPOEKTHOE
oOciiefioBanue npeaMeTHor obsactr(o0mactu ucnonb3oBanus MCT). s storo
CO3JIal0TCS MOJIEIb MPEeAMETHON o0jacTh U OU3HEC-MOJIENb, YTO SBJISIETCS
Pa3IMYHBIMU MMOJIXOAAMH K OJTHOMY U TOMY € BOIpocy. HacTo co3gaercst 4To-To
OJIHO: MOJICITb IPEIMETHOM 001aCTH UK OU3HEeC-MOoaeb[2].

Otnuuus HSTUX MoOJeNed B TOM, UYTO MOJENb MPEeaMETHONW o0JacTu

OIIMCBIBACT BAXKHBIC ITIOHATHUA, C KOTOPBIMHU 6y,I[CT pa60TaTI> CHCTCMaA U CBiA3HU HX
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mexay coboil. Torma kak OH3HEC-MOJENb OMUCHIBAET OW3HEC-TIPOLECCHI
(cymectByroriue 17001 Oyaymiue), KOTOpPBIC JOJDKHA
aBTOMATH3UPOBATh(IIOICP)KUBATE) CHCTeMa. [lo3TOMy KpoMe OmpeaeicHHUs
OM3HEC-00BEKTOB, BOBJIICUCHHBIX B MPOILIECC, 3TA MOJIENb ONpPeesieT paOOTHUKOB,
UX 00s13aHHOCTHU M ICUCTBUS, KOTOPBIC OHU JOJKHBI BHITIOTHSTS.

Hcnons3oBanne UML He orpaHrmunBaeTcsi MOJEITMPOBAHHUEM ITPOTPAMMHOTO
obecrieueHus. Ero Takke MCHONB3YIOT JISI MOACIHUPOBAHUS OW3HEC-TIPOIECCOB,
CHUCTEMHOT'O TIPOSKTUPOBAHUS U OTOOPAKCHHSI OPTaHU3alMOHHBIX CTPYKTYP.

Jlns  co3maHust MoJenu npeaMeTHOM oOnactu ¢ momomiso  UML
UCITOJIB3yeTCS OOBIYHAS auarpaMMma KJIaccoB, OJIHAKO IS CO3JaHHUs OW3Hec-
MOJIETT €€ YK€ SIBHO HEIOCTaTOYHO. B 3TOM ciyuyae mpWMEHsIeTCS auarpaMma
BAPUAHTOB WCIOJL30BAHMS C WCIOJB30BAaHUEM JIOTIOJHUTEIBHBIX 3HAYKOB,
KOTOPBIE OTPaKAIOT CYNTHOCTh OM3HEC-TIPOIECCOB — ITO OM3HEC-aKTaHT, OM3HEC-
IpEeIeIeHT, OM3HEC-CYITHOCTh U OM3HEC-YIIPaBICHUE. DTa MOJICIIb HAMHOTO OJIKe
K CJIeIyIOIIe MOENH, CO3/IaBaeMOil B mpoliiecce pa3paboTKH — MOJIECTHN aHaIu3a.

[Ipu mMopenupoBaHWM OW3HEC-TIPOIIECCOB, TEXHOJOTHYECKHX IPOIECCOB,
MOCJICIOBATEILHBIX W TMapaUICIbHBIX BBIUYMCICHUNH YacTO  HCIIONB3YIOTCS
JUarpaMMBI eI TSIIbHOCTH.

Ha npakTuke aumarpamMmbl ASITETHHOCTA MPUMEHSIFOTCS B OCHOBHOM JIBYMSI
criocobamu:

-JIJIS1 MOJICIIUPOBAHHUS ITPOLIECCOB,

-JI7Is MOJICTTUPOBAHUS OTICPAITHA.

B mepBoMm ciywae BHUMaHWE (GOKYyCHPYETCS Ha NEATCIBHOCTH C TOYKH
3peHus JCHUCTBYIONIUX JIUIl, KOTOpbIe paboTaloT ¢ cucteMoil. BakHbIM 371€Ch
SBJISICTCSI TIPUMEHHUMOCTh JWarpaMM JCSITCIBHOCTH IS ONHCaHus Ow3Hec-
mpoiieccoB. B gaHHOM cnydae s TOCTPOEHHUSA JAUarpaMM JAesiTebHOCTU
UCTIONB3YETCs TaK Ha3bIBacMas TpacKTopHsi 00beKTa, WM MOTOK oObekra(object
flow). CyTb ero cocToWT B TOM, YTO Ha JUarpaMMe KpoMme JeATEIHHOCTH MOYHO

I/I306paBI/ITB )41 O6’I>GKTBI, OTHOCAIIHUECA K ACATCIIBHOCTH. C ITIOMOIIBIO CHMBOJIa
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3aBHCHUMOCTH(ITYHKTUPHASI CTpEIKa) 3TH OOBEKTHl MOXXHO COOTHECTH C TOU
NEATEIBLHOCTRIO WM TEPEXOJ0M, TJ€ OHH CO3[AI0TCS, HU3MCHSIOTCS WIH
YHUUTOXKAIOTCS.  TpaekTtopuss 0O0BEKTa  TO3BOJIAET  IOKa3aTh  OOBEKTHI,
OTHOCSIIUECS K NESITEIIbHOCTH, a TaK)K€ MOMEHTHI MEPEX0JI0B 3TUX OOBEKTOB W3
OJTHOTO COCTOSIHUS B JPYTOE.

PekoMeHpammm 1O  TOCTPOCHHIO  JAMAarpaMM  JIEATEIBHOCTH IS
MOJICTTUPOBAHUS MPOIIECCOB 3aKIIOYAIOTCA B CIIEIYIOIIEM.

MonenupyroT OU3HEC-TIPOLIeCChl B HECKOIBKO JTAIOB, MEPBHIM U3 KOTOPHIX
ABISETCST pa3OMeHWe WX Ha noanporecchl. lloamporeccsl, sBISIOMUECS
"ygacTkaMmu OOJIBIIIOTO TIpoIiecca’”, ONrucaTh Jerye.

Jlanbiiie BBIACISIOT KIHOYEBBIC OOBEKTHI (M CO3MAIOT Ui HUX JIOPOXKKH),
OTIPEACIISAIOT MPEIYCIOBUS U TTOCTYCIIOBHUS KaXKI0T0 mpoiiecca (T. . ero rpaHullbl),
OIMCHIBAIOT ACSITEILHOCTH U MEPEXO/bl, OTOOPaKAIOT Ha JUarpaMmax COCTOSHUS
KITIOYEBBIX OOBEKTOB, B KOTOPBIE OHU MIEPEXOIAT B XOJI€ Mpoliecca.

B wrore cosmaercs He Kakas-To aOCTpakTHas amarpaMma, a MOJENb
peaIbHOTO OHM3HEC-TIpoIlecca B pealbHON KOMIAHWH, 3aHMMAOIICHCS pealbHbIM
OM3HECOM.

[Ipumep neranu3an KOHKPETHOrO OW3HEC-TIpolecca ¢ MOMOIIBIO
JMarpaMMBbl JIeITEIbHOCTH, co3fanHoi B Rational Rose, mokasan Ha pucyHke 1.

Ha nuarpamMme oTpaxkeHa JesTEIIBHOCTh BBIJIAYH TOBapa co ckiiana [1].

Aedcmeue

Buibma
Havara

Bribpate ToRap _—~"_FCTE Ha cmna,u,eJ FezepEMROEATE >

Ok uFke ==

Pucynok 1 - Ilpumep auarpamMmbl ak THBHOCTH, co31aHHOi B Rational Rose
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Bropoii mpumep MonenupoBaHus OuszHec mpoiecca OQpopMiIeHHE

3aka3a B lIHTepHeT-Marasune npecTaBieH Ha pUCYHKE 2.

’ ™
.—}.‘ [Moavuenne zaxasa |
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- '\ﬁ
: OTEIOHETE 3aKa3 | B HATHYHH
. A . -
[laaresx | CrrnosuTh |
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g ™
k.'iaxa;;u'rl.r.:rrmw |
y
y
e '“\I

'kl'lm:mnmh B OUEpelh |

Pucynok 2 — Odopmiienue 3aka3a B IHTepHeT-Marasuse

Ha pucynke 3 mpeacraBieHa auarpamma JesTEIbHOCTH, BHITIOJHEHHAs B
Borland Together. 3mecs moka3aHa mapamMeTpU30BaHHAS JEATCIBHOCTH C
OOBEKTHBIM Yy3JIOM I[apamMeTpa, COCAWHEHHBIM C KOHTaKTaMHU JIEHCTBUH.
OOBbeKTHbIE Y3IIbl MapaMeTpOB pa3MEUIatoTCsl Ha TpaHUIlE JuarpaMMbl, U pedpa
NOTOKa OOBEKTOB COECAUHSIOT UX C KOHTaKTaMH. Tun 00beKTa, yAepKUBAEMOIO B
OOBEKTHOM Yy3Ji€, OOBIYHO OTOOpa)kaeTcsi B METKE 3TOT0 y3ja. B nanHoM npumepe
uHbopMalys, HUCHOJb3yeMas MJis 3alojHEeHHs 3aKa3a, MPeOCTaBIsIeTCS Kak
BXOJIHOM TapameTp U IMepeaeTcss B JEHCTBHUE IO BbI30OBY pabOThl “3amojiHeHue

3aKasza’.
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CospaHune sakasa

HMudoprmaumn o sakase

Input Pin1
Cospanwe choprd 3anonHerme
sakasa . sakasa
aKkas 3aka
Input Pin1 OutputPin1

Pucynok 3 — Jluarpamma akTMBHOCTH, BbiosiHeHHast B Borland Together

VY3npl yrpaBlieHHs B Hadalle W B KOHIIE IOTOKA Ha PHUCYHKEe 2 — 3TO,
COOTBETCTBEHHO, MCXOJIHbIM W 3aKIIOUYUTENIbHBIN Yy3ibl. Korma BbI3bIBacTCs
nestenbHOoCTh  “Co3llaHue 3akaza”, YOpaBISIIOUIMA Mapkep IOMenlaeTcss B
HavyaJbHBINA y3€J, a MapKep JaHHBIX ¢ WH(popMaruel o 3aka3e — B OOBEKTHBIM
y3eJl BXOJIHOTO MapaMeTpa. YPaBIsSIOUUNA MapKep JABUTAETCS OT UCXOJAHOTO y3Jia
k gerctButo “Cosmanme Qopmbl 3akaza”, KOTOPOE€ HAYHWHAET BBHITTOJIHATHCS.
Mapkep JaHHBIX MEpeaeTcss OT COOTBETCTBYIOIIEIO TapaMmeTpa JAeHCTBUIO,
BBI3BIBAIOIIEMY ‘3alOJHEHUE 3aKa3za’, KOTOPOMY MPUXOJIUTCS KAaTh A0 Hadala
BeITIOJTHEHU, TMoka “Co3manue (opMbl 3akaza” HE NPEAOCTaBUT €My ApYrue
BXxoAHble gaHHble. [locime 3aBepiieHust JaelcTBUs —“3amoyiHEHUE 3akaza’
VOpaBIAIONIMNA  MapKep TNepeAacTcs Ha KOHEUYHBIM y3el, JeATEIbHOCTh
3aBEPIIACTCS, a YIMPABICHHUE BO3BPAIIACTCS AJIEMEHTY, WHUIMUPOBABIIEMY 3Ty
JeSITEILHOCT.

B cnyyae mopenupoBaHuMs omnepanyid AuUarpaMMbl ACATEIBHOCTH HUIPAIOT
ponb  "IpOABHHYTHIX ~ OJIOK-CXeM H  HIPUMEHSIOTCS i1 MOJPOOHOrO
MOJICIMpOBaHusl BbIYMCIeHUH. Ha mepBoe MecTo mpu TakoM HCIOJIb30BAaHUU

BBIXOIAT KOHCTPYKIOHUHU IIPUHATHA PCIICHHA, a TAKKC PaAa3ACICHUA W CIIHAHWA
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MIOTOKOB  yIIpaBJIeHUs (CHHXPOHHU3aIlMK). OIJTOT CHOCOO0 TPHUMEHSETCS TpH
JeTaMN3allid BApUAHTOB UCIIOJIB30BAHUS U IPYTHUX MIPOLICITYD.

PexoMeHmanmu MO TOCTPOCHHUIO  AMArpamMM  JICSATEILHOCTH  JUIA
MOJICJIMPOBAHUS OTICPAIINI 3aKITIOYAIOTCS B CIIEYIOIIEM.

[Iporecc mocTpoeHusl auarpaMMbl JIEITEIBHOCTH MOXKHO OIHUCAaTh B BUJIC
MIOCJIEIOBATEILHOCTH TaKUX JICHCTBUI:

1)CocTaBiieHue iepeyHs IesATeIbHOCTEH B CHCTEME

Kak ucxonmnple maHHBIC JJIsI ATOM OMEpaldd XOPOIIO IMOJIXOJMUT CIHUCOK
BAapHAHTOB HCIOJB30BAHUA(WIA CIHCOK orepanuii). JlomomHAThCS auarpamMMoit
JESATEIbHOCTH MOXET KAXKABbIM CIEHAPUM MCIOJIb30BaHUSA. MOXHO Takxe
MONBITATHCS ONUCATh CBSA3b MEKTy HUMHU.

2)OnpeneicHre 3aBUCHMOCTEH MKy ACSITCIbHOCTSIMH

JInst KaKI0M eI TEIbHOCTH HY)KHO HAWTH JEATEIbHOCTH, HETIOCPEICTBEHHO
npeamecTpyrone (M ClAeayrolMe 3a Hel TOXKe), TO €CTh ACIATEIbHOCTH, 0€3
BBITIOJIHCHHSI KOTOPBIX TIOTOK YMPAaBICHUS HE MOXKET NEpPeHTH K JTaHHOU
NEeSITENLHOCTH.

3)BrlineeHne napauieIbHBIX IIOTOKOB JEATSIIBHOCTEH

Beiiensrorces n1eaTebHOCTH, UMEIOIIHE OOITUX MPEAIIeCTBEHHUKOB.

4)OnpeneneHue yCiaoBUil EPEX010B

st aToro  (hOpMyITUPYIOTCS BBIPAXKEHUS, KOTOPBHIE MOTYT TPHHUMATh
TOJIBKO JBa 3HAYCHHS - HCTUHHO' WM 'JIOKHO', COOTBETCTBYIOIIIHE
ATbTEPHATUBHBIM ITOTOKAM yTIPABJICHHUSI.

5)YTouHEHHE CIIOKHBIX IEITEIbHOCTEH

[ToBropsis  myHkThl 1-4 s Kaxiaod W3 jaesrenbHOcTed(npu
HE0OXOIUMOCTH), MOXKHO YTOYHHUTD CJIOXKHBIC JICITCILHOCTH.

Takum o6pazoM, auarpammbel aestenbHocTd B UML ucnons3yroTcs ais
MOJICTUPOBAHUS TOTOKOB PA3JIMYHOIO THUIA. IMOTOKOB CHUTHAJIOB WJIM JIAHHBIX, a

TAKIKC AJITOPUTMHUYCCKUX WJIN ITPOLUCAYPHBIX ITIOTOKOB.
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[Tpumep nuarpammel AesitenbHOCTH, BhimonHeHHOH B MS Office Visio,

IIPE/ICTABIIEH HAa PUCYHKE 4.
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PucyHok 4 - Jlnarpamma festenbHOCTH, BbinonHeHHass B MS Office Visio

Ha nuarpamme nokazana pa0bota ¢ BEO-IPHIIOKEHUEM, PEIIAIOIINM HEKYIO
3a/adyy B yJajJeHHOW Oa3e naHHbIX. [IpuBiekaeT BHUMaHUE  PACTIOJOXKECHHE
NesATEIbHOCTEN Ha ATOM AuarpaMMe: OHU Kak Obl pa30pocaHbl MO TPEM JIOPOKKAM,
KaXJasg U3 KOTOPBIX COOTBETCTBYET MOBEACHHUIO OJIHOIO M3 TpeX OOBEKTOB -
KJIUMEeHTa, Beb-cepBepa M cepBepa 0a3 AaHHbIX. brarogaps 3ToMy JIeTKO
ONPENENINTh, KAKUM M3 OOBEKTOB BBIMOIHAETCS Ka)Jas M3 aKTHUBHOCTEH, 4YTO

OYEHb YIIPOLIAET €€ BOCIIPUSITHE.
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AHanorusi ¢ JOPOKKaMHu JEHUCTBUTEIBHO OYEHb yaadyHa. VMIMEHHO TakoBO
odurmanpbHOoe Ha3BaHWe »djemeHTa Hotammu UML, mosBossromero yka3ath
pacrpeiesieHle posieit Ha AuarpaMmme JAesTeIbHOCTH.

CoznmaBasi quarpaMMbl JIEATEIBHOCTH, HEOOXOJAMMO YUYUTHIBATH, YTO OHH
JUIIL  MOJEIUPYIOT CpPe3 HEKOTOPHIX JUHAMUYECKHUX AacCMeKTOB IOBEJICHMUS
cuctembl. C TIOMOIIBIO €AMHCTBEHHOM JauarpaMMbl JIESITEIBHOCTH HHMKOT/A HE
yAacTCA OXBAaTUTh BCE JMHAMUYECKHUE aCIEKThl CUCTeMbl. BMecTo 3TOro ciemyer
HCIIOJIB30BaTh Pa3HbIC JUArpaMMBbl ACSATEIbHOCTH 11 MOJCIUPOBAHUS TUHAMUKH

pabouYuX MPOIECCOB WIIA OTACIBHBIX ONEpaITHii.

Cneundumrauma TpebosaHUM K MHGOPMALMOHHOM cUCTEME

OCHOBHBIM CpeICTBOM cHelu(UKalMl TPeOOBAaHUN K NPOEKTHPYEMOM
uHpopmarimonHoit cucreme B pamkax RUP sBusercs wmopenb BapuUaHTOB
UCIIOJIb30BaHuA. [J1aBHOE Ha3zHayeHUE AuarpaMMbl BapUaHTOB HCIIOJIb30BAaHUS
3aKiarodaeTcss B (opMmanuzauuv  PYHKIMOHAIBHBIX TpeOOBaHUN K CHUCTEME.
OcHOBHas 3ajada — IMPEACTaBUTh E€IUHOE CPEICTBO, JAOIIEe BO3MOXKHOCTH
3aKa34MKy, KOHEYHOMY IOJIb30BATEI0 M pa3pabOTUMKy COBMECTHO OOCYXAaThb
(GyHKIHMOHAJIBHOCTD U MOBEJIEHUE CUCTEMBI.

Mognens BapuaHTa HCIIOJIB30BaHUS JAeT MOAPOOHYI0 HHPOPMALUIO O
MOBEJIEHUM CHUCTEMbl WIM MNPUIIOKEHHs, KOTopoe pa3pabarbiBaeTca. OHa
omnpenensier  TpeOoBaHHMA K  CHCTeME B TepMUHax  TpeOyrouiencs
(GYHKIIMOHALHOCTH (BApUAHTOB MCIIOIB30BAHMS) JJISl IOCTHIKCHUSI IIeJIeH WK JIJIs
pemieHuss TpoOJeMbl, ONpeAesieHHON TmoJib3oBaTesneM. (OHa K€ ONKMCHIBAET
OKpYXCHHUE(areHThl) W OTHOIICHHS MEXJy BapUaHTAMU WCIOJIb30BaHUS |
areHTamMu. Mozenb BapUaHTOB MCIOJB30BAHUS OOBIYHO BKIIIOYAET B ce0s
auarpaMMbl BapUAHTOB MCIOJB30BaHUS W JMArpaMMbl JACHCTBUM, KOTOpPBIE

OIINCBIBAIOT TO, KaK ITI0JIb30BAaTCIIN O6IlIaIOTC$I C CUCTEMOM.
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Ilenp BapmaHTa HCIIOJIB30BAHMS 3aKIIOYAETCS B TOM, YTOOBI OMpPENEIHUTH
3aKOHYEHHBIA acCHeKT WM (parMeHT TIOBEICHUS HEKOTOPOW CYyIIHOCTH 0e3
PACKPBITUSI BHYTPEHHEN CTPYKTYPBI 3TOU CYIIHOCTH. B KauecTBe Takoi CyIIHOCTH
MOXXET BBICTYNATh HWCXOJHAS CHUCTEMa WU JIIOOOW JPYroil 3JEeMEHT MOJCIIH,
KOTOpbIN 001a/1aeT COOCTBEHHBIM MOBEACHUEM, TTOJ00HO MOJACUCTEME UITU KJIacCy
B MOJICJIM CUCTEMBI.

Kaxnpiii BapuaHT HMCHOJIB30BaHUS COOTBETCTBYET OTACIBHOMY CEPBUCY,
KOTOPBIM MPEAOCTABISAECT MOICIUPYEMYIO CYIIHOCTh WM CHUCTEMY IO 3arpocy
nojb3oBarens (akrepa), T. €. OMpeAeNseT CIocod MPUMEHEHHs dTOW CYITHOCTH.
CepBuc, KOTOPBIH WHUIUAIU3UPYETCS MO 3aMpocy MOJIb30BATENs, MPEACTABIISAET
co0Ol 3aKOHYEHHYIO MOCIE0BATENBHOCTh NEUCTBHIM. DTO O3HAYaeT, 4yTO MOCIe
TOTO KaK CHCTeMa 3aKOHYHT OOpabOTKy 3ampoca MOJb30BaTeNsl, OHA JOJHKHA
BO3BPATUTBHCS B HCXOJHOE COCTOSIHHE, B KOTOPOM TOTOBa K BBINOJIHEHUIO
CJIEIYIOLIUX 3aIPOCOB.

[IpumepaMy BapuaHTOB UCIHOJB30BAaHUS MOTYT SIBIATHCS CIIEAYIONINE
JIEUCTBHUS: TTPOBEPKA COCTOSIHUS TEKYILEro cueTa KJIueHTa, opopMIIeHHE 3aKa3a Ha
MOKYTIKY TOBapa, NOJTy4eHue JIOTIOTHUTEILHOU uHbOopMaIuu 0
KPEIUTOCTIOCOOHOCTU KJIMEHTa, OTOOpakeHue rpaduyeckoil ¢Gopmbl Ha 3KpaHe
MOHUTOpA U APYTHE TEHCTBHUS.

[Ipumep mnpocreillield auarpaMMbl BapUaHTOB MCIOJIb30BaHUS  3aka3
ToBapa”, BbINOJIHeHHONW B Rational Rose, mpeacraBimen Ha pucynke 5. Ha
auarpamMme MoKas3aHbl YCIOBHbIE rpaduueckrue n300pakeHrs TIaBHBIX 3JIEMEHTOB
JarpaMMBbl — JICUCTBYIOMIETO JIMIA(aKTaHTa) U BapHaHTa MCIIOJIb30BAHMSI, a TAKKE

CBA3HW MCIKIY HUMU.
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Pucynok 5 - JluarpamMmma BapraHTOB MCIIOJIL30BAHMS,
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BeInoJiHeHHAsA B Rational Rose
[TpuMep AuarpaMMbl BapHaHTOB HCIIOJIL30BaHMs, BBIMOJHCHHON B Borland

Together, noka3zaun Ha pucyHke 6.

Knuenr

Pucynok 6 — JlnarpaMma BapuaHTOB HCIIOJIB30BAHHSI,

BeInosiHeHHas B Borland Together

Jlanee mocne co3gaHusl guarpaMMbl BapHaHTOB HCIIOJIB30BaHUS CICAYET
OMPENEIUTh peau3allii0 KaXXJI0T0 BapuWaHTa WCHOJb30BaHus. Jlos 3Toro
MIPUMEHSIOTCS CIIEAYIOIINE CITOCOOBI:

-TEKCTOBOE OITMCAHME,

-OIMCaHUE aJTOPUTMA C TIOMOIIBIO JUATPAMM JEATEILHOCTH;

-CO3/IaHNE OJHOU MJIM HECKOJIBKO IHarpaMM B3arMOICHCTBHSI.

TekcToBOE ommcaHue, COOTBETCTBYIOIIEE OCHOBHOM Mojienu B paMkax RUP,
MPEJICTaBIISIET COOOM:

-KpaTKOE OIMCaHMUE,

-ICUCTBYIOIIINE JINIIQ,;

-CTeI[MaibHbIC TPEOOBAHNS;

-IPEAMOCHLIKH;

-TIOCTYCIIOBUS;

-TOYKHU PACIIUPECHUS.
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Hamnpumep, paccMOTpUM BapuaHT MCHOJIb30BaHUs “‘CHenarh NpeiokKEeHUe

Ha ayKI[MOHE”, IuarpaMma KOTOpOro nNpeicTaBicHa Ha PUCYHKE 7.

npeaAnQoKEHWE Ha

Moxynarenw

Pucynox 7 — [Ipumep nuarpamMmmMbl BapraHTa UCTIOIb30BaHUS

B ciyyae ¢ npuiiokeHHEM 10 BEACHUIO ayKIIMOHA, peYb MOXKET UATH O
NPEICTaBICHHOM HUXE MOTOKE COOBITHH(ITOCIIeI0BATEIEHOCTH, HHUIIMHPOBAHHOM
JCHCTBYIOIINM JIUIIOM TIPH TI0JIa4€ 3asBKH B CUCTEME ayKIIMOHA):

OcCHOBHOI IIOTOK:

-3asiBKa (Tpe/NI0’KEHHE [IEHBI): MPEIEACHT HAYMHASTCSI B TOT MOMEHT, KOT/1a
IIOKYIIAaTeJIb IIPEJIaracT CBOIO LIEHY HAa TEKYLIYIO ITO3ULIUIO;

-BBOJI CYMMBL IIOKYyIIaTellb BBOAMT CyMMy npeioxkeHus. Cucrema
MOATBEPAKIAET, YTO CyMMa IIPEIUIOKECHMUS IIPEBBIIMIAET TEKYLIyI0 CTaBKy Ha
3HA4YEHUE, KPaTHOE LIary 3asBKU Ul JaHHOU ITO3ULUY;

-IIOKyNaTeNb TMOATBEPKAAECT 3asBKYy. IIOKYNaTeNb IOATBEPKIAET CBOE
HaMEpPEHUE PA3MECTUTh 3asBKY;

-00paboTKa 3asBKU: cUCTEMA J100ABIIAET 3asBKYy K JaHHOW MO3ULUY;

-MIOATBEPKICHUE 3asBKU. CUCTEMA NOATBEPKAACT HAIWYUE 3aABKU IIyTEM
OTIIpaBKM  TOKYINAaTeNl  3JEKTpoHHOro  cooOmienus. IlpomaBery  Takke
YBEIOMJISIETCSI IO DJIEKTPOHHOMU IOYTE.

AJIBTEpHATUBHBIE MOTOKU OIEPALMI MOTYT OIMCHIBATh, YTO MPOU3OUIET,
eclii MpUeM 3asBOK OyJeT MpeKpalleH 10 MOoAAauu MPEeIJIOKEHUs, €Clid CyMMa
3asiBKM OyJeT MNpU3HaHa HENCUCTBUTENbHOW WM TOKYyMaTellb HE MOATBEPAUT

noJavy 3asBKH.
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Kpome TekcToBOro omucanus i A€TalId3aluyd KOHKPETHOTO BapUaHTa
UCTIONIb30BaHUsA(TIPENe/IEHTa) MOXHO IOCTPOUTH JHAarpaMMy  JIeSTEIBHOCTH,
IIpaBUJIa IOCTPOEHUSI KOTOPBIX aHAJIOTUYHBI PACCMOTPEHHBIX PAHEE.

OouH W3 OCHOBHBIX CHOCOOOB MPEACTaBICHUS pealv3aliyd BapuaHTa
UCIIOJIb30BAaHUsl  ABJIAETCA  CO3JaThb OJHY WM  HECKOJIIBKO  JlharpaMm
B3aMMOJEHCTBUSL B (opMe JuarpaMM KOMMYHUKAlMM WM  JHarpaMm
MOCJIEIOBATEIbHOCTH, KOTOPBIE OINMCHIBAIOT OJHMH WJIM HECKOJIbKO CLIEHApUEB
JAHHOI'O BapUaHTa WCIIOJIb30BaHUA. OJTOT crnoco0 B HaAuOONIbIIEH CTENEHU
coorBerctByeT wuaeonornn UML u pekomenayercs Kak OCHOBHOW U

Hp@I[HO‘-ITHTGJIBHBIfI. Bce st OIIcpalru BBINIOJHAIOTCA HA 3TAIIC aHAJIM34a.

1.3.2 Anaaus

[Tocne ompeneneHuss KOHTEKCTa, B KOTOPOM OyJeT paboTarh cUCTEMa U
TpeOOBaHUI K HEH, HACTyMaeT yepe] aHajlu3a MOJIyYeHHbIX JaHHbIX. B mporecce
aHalIM3a CO3JAaeTCS AaHAJMTHYecKasi Mojeb(Modedb aHaAU3a), KOTopas
NOJIBOAUT Pa3pabOTUMKOB K apXUTEKType Oyaylieil cUcTembl. AHalIUTHYECKas
MOJIeJIb — 3TO B3IJISJ Ha CUCTEMY M3HYTPH, B OTJIMYME OT MOJEIM BapUaHTOB
UCIIOJIb30BaHUs, KOTOpasi MOKa3bIBAET, KaK cUcTeMa OyAeT BBITJISAETh CHAPYKU.

Orta MojJenb IO3BOJSET IOHATh, Kak CUCTEMa JOJDKHA ObITh
CIOPOEKTUPOBAHA, Kakhe B HEH JIOJDKHBI OBITh KJIACChl M KAK OHU JIOJDKHBI
B3aMMOJICICTBOBATh MEXJTy c000il. OCHOBHOE €€ Ha3HaueHHE - ONPEICIUTH
HaIlpaBJ€HUE peanu3auud (yHKIHOHAJIBHOCTH, BBISIBIEHHON Ha 3Tamne cOopa
TpeOOBAaHMII U clieTaTh HAOPOCOK apXUTEKTYPbl CUCTEMBI.

Mopaenp aHaJii3a OMMUCBIBAET JIOTHYECKYHO CTPYKTYPY CHUCTEMBI U SIBIISIETCS
byHaameHTOM Mozenu mpoektupoBanus. Ho B ominume oT co3gaBaeMod B
JaJbHEWIIEM MOJENH MPOEKTUPOBAHMsI, MOJENb aHalIW3a SBIAETCA B OOJbIIEH
CTENIEHU KOHIENTYaJIbHOH MOJENbI0O M TOJIbKO MNpUONMKaeT pa3pabOTUHMKOB K
KJIaccaM peaji3alui. DTa MOJEINb HE JIOJKHA UMETh BO3MOXHBIX MPOTHUBOPEUHH,

KOTOPBIC MOT'YT BCTPCTHUTHCA B MOACIIN BAPUAHTOB MCIIOJIB30BAHU.
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JIJist IOCTpOEHUST aHATTUTUIECKON MOJICIIM BBITIOJTHSETCS aHAJIN3 BapUAHTOB
WCITOJI30BaHUS, KOTOPHIN BKIIFOYAET B CEOSI:

-AJICHTU(UKALINIO KIIACCOB, YIACTBYIOIINX B PEATU3AIUN TOTOKOB COOBITHI,

-onpeereHne 00s3aHHOCTEN KIacCoB;

-onpeIelICHre aTprOyTOB U acCOITUAINI KITacCOB,

-yHU(DUKAIHAIO KJIACCOB aHAN3a.

B morokax coOpITHii BapumaHTa MCIOJIb30BAHUS BBISBISIOTCS KJIACCHI TPEX
THUTIOB:

-TpaHUYHBIC KJIACCHI, SBIISIONMIMECS MMOCPETHUKAMU TIPH B3aUMOJICUCTBUU C
BHEIIHUMH O0BEKTAMU,

-KJIACCHI-CYIIIHOCTH, TIPEJCTABISIFOIINE CO0OM OCHOBHBIE abCTpakIuu
(monsiTHS) pa3pabaThIBAEMON CHCTEMBI,

-YOPaBIIAIOIMIAE KJIAcChl, O0OECIEUUBAIONINE KOOPIWHAIIMIO ITOBEICHUS
OOBEKTOB B CHCTEME.

Kiaccpl ananm3a otpaxaroT (DyHKIIMOHAIBHBIE TPeOOBaHUSA K CHCTEME H
MOJICTTUPYIOT OOBEKTHI MpeAMeTHON oOnacTu. COBOKYMHOCTh KJIACCOB aHAN3a
MPEACTABISIET COOOM HaYaIbHYIO KOHIETITYaJIbHYIO MOJIETh CHCTEMBI.

st otoOpakeHust mojenu ananuza npu nomou UML ucnonb3yercs
aMarpaMMa KJaccoB €O crepeoTunamu (oOpas3liamu IMOBEACHHUSA) «TPaHUYHBIMA
KJIACcC», «CYIIHOCTH», «yMpaBIICHHE», a Uil JeTaJu3allud HCIOIb3YIOTCS
aarpaMMbl  B3aMMOJICHCTBHS, KOTOpPBIE OIMUCBHIBAIOT B3aWMOJCUCTBHE TPYII
00OBEKTOB B pa3IMYHBIX YCJIOBHSAX HX ToBeAcHHUs. Hambosiee wCHOIB3yeMbIM
TATIOM  TaKUX JWarpaMM  SBISIFOTCS —~ JWarpaMMbl  KOMMYHHUKAIIUA |

IIoCJaACA0BAaTCIIbHOCTH.

[varpamma KOMMYHMKaLMK

JluarpamMmma KOMMYHHUKAIMHM JeflaeT (OKyC Ha MpPEACTaBICHUU TPYIIIbI

B3aMMO/ICUCTBYIOIUX OOBEKTOB W CBSI3CH MEXKIy HUMHU, OOpa3yIOIIUXCS, €CIIU
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O00BEKTHI OOIIAIOTCS APYT C APYTOM IMOCPEACTBOM OTCHUIKH U MPHUEMa COOOIIECHUH.
Taxke nmuarpaMMbl KOMMYHHUKAIIUA MOJO00HBI TuarpaMmaM 0OBEKTOB, HO Ha HHUX
JOTIOJTHUTEIPHO MOTYT OBITh ITOKa3aHbl OTCBhLIAEMBIC COOOIICHHWS, MpHYEM
JOTYCKAeTCsl JaXe C YyKa3aHWEM HyMepallid, OMHUCHIBAIONIEH TMOPSIOK UX
CJICIOBAaHUS BO BPEMCHH.

JlmarpaMmMa KOMMYHHKAIIUH HMCIOJB3YETCSA IS ONMUCAHUS TIOBCACHUS
CHUCTEMBI KaK MOCJIEI0BATEILHOCTH OOMEHA COOOIICHUSIMU MEXIY DIIEMEHTaMHU.

OCHOBHBIC CYITHOCTH, UCITOIb3YEMbIC HA THarpaMMe.

-poJiH, KOTOPBIE UTPAIOT B3aUMOCHCTBYIOIIUE JICMEHTHI,

-00BEKTHI — PK3EMIUISPHI KOHKPETHBIX KJIACCOB;

- CBSI3M - OTHOIICHUS, COCIMHSOIINE B3aUMOICHCTBYIONTUE JICMECHTEHI.

JlmarpamMma KOMMYHHUKAIIMH OTMCHIBAET TIOBEICHNE KaK B3aUMOJICUCTBHE, T.
€. KaK IIPOTOKOJI 0OMEeHa COOOIIEHUI MeX Ty 00hEKTaMHU.

[TocTpoenre auarpaMMbl KOMMYHHUKanuu (KOoImepariu) MOKHO HAYMHATH
Cpa3y IMOCie MOCTPOCHHSI TUarpaMMbl BAPHAHTOB MCIOJIBb30BaHUA. B 3TOM ciiyuae
KK/ M3 BapHaHTOB HCIIOJIB30BAHHUS MOJXKET OBITH CHEHU(HIIMPOBAH B BHJIC
OTIICTTLHOM TUarpaMMbl KOOTIEPAIIN YPOBHS CIICTIH(PUKAIIHH.

I'maBHas  0COOEHHOCTH  JgUarpaMMbl  KOMMYHHKAaIuud  (KOOIEparuH,
COTPYIHUYECTBA) 3aKJIIOYaeTCA B BO3MOXKHOCTH TIpaMuecKyd IPEICTaBUTh HE
TOJIBKO TIOCIIEIOBATEIBHOCTD B3aUMOJICHCTBUS, HO M BCE CTPYKTYPHBIC OTHOIIICHHUSI
MEXIy 00bEKTaMH, YJ4aCTBYIOITUMHU B 3TOM B3aUMO/ICHCTBHUH.

[Tpexne BCETO, Ha TuarpaMme KOMMYHHKAITHH (KOOTIEpaIlnH,
COTPYJIHUYECTBA) B BHUIC MPIMOYTOJBHUKOB(OKPYKHOCTEH) H300pasKkaroTCs
YY4aCTBYIOIIME BO B3aMMOJICMCTBUU OOBEKTHI, COJEpIKallie UM OOBEKTa, €ro
KJIacC M, BO3MOJKHO, 3HaueHUs atpuOyToB. Jlasee MOMKHBI OBITH M300paKEHBI
JTUHAMHYECKHE CBS3U - IIOTOKM cooOmieHnid. OHU TPEeCTaBISIOTCS B BHJIEC
COCMHUTEIBHBIX JUHUM MEXJIy OOBEKTaMH, HaJ KOTOPHIMH pacIiojaraerTcs
CTpeJIKa ¢ YKa3aHWeM HaIlpaBJICHUS, IMCHU COOOIIECHUS U MOPSIKOBOTO HOMEpa B

O6Hl€I>'I IIOCJICAOBATCIIBHOCTH MHNTTHMAJIM3 a1 COO6IHGHHﬁ.
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[Tpumep pmarpamMmbl KOMMYHHKAaWW (COTpYAHHYECTBA) TIOKa3aH Ha
pucyHnke 8. 31ech Moka3aHbl OOBEKT Kjacca CYIIHOCTH “‘cueT’, 0OBEKT Kiacca
yrpaBiieHus “‘00paboTuuk” U O0OBEKT TPAaHMYHOIrO Kilacca “mHTepdeiic 3ampoca
Ha OIuIatTy .

CTepeoTHIl  «IpaHMYHBIA  KIacc»  OTOOpaXkaer  KJacc,  KOTOPBIH
B3aMMOJICHCTBYET ¢ BHEIIHUMH aKTaHTAMH, «CYIIHOCTBH» — OTOOpa)kacT KJIACCHI,
KOTOpBIE SIBJISIFOTCSL XpaHWIMIAMHU JaHHBIX, a «yIpaBlieHHe» — KIACCHI,
YIPAaBIISIONINE 3aITPOCAMHU K CYIITHOCTSIM.

.HI/IHI/II/I, COCAHUHAIOIMMEC OOBEKTHI KJIaCCOB, OTPAXAar0T UX B3aHMOHeﬁCTBHC.
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Mpawusisni knace “'---_._._;} | I: :. i‘ }

o "H_\_‘_,-"
: MHTepdielc 3anpoca Ha onnaty /Uﬁrlaﬁmw

Hpace yapa enedes

Pucynok 8 - [Ipumep auarpaMMbl KOMMYHHKAIMU (COTPYIHAYECTBA)

Hym™mepainus cooOmieHui mokas3biBaeT WX TMOPSAOK, OJHAKO Ha3HAYCHUE
JqyuarpaMMbl HE B TOM, YTOOBI PacCMOTPETh MOPSIOK OOMEHa COOOIICHHUSMH, a B
TOM, YTOOBI HAIJISHO MOKA3aTh CBA3U KJIACCOB JIPYT C JIPYTOM.

[Ipu co3manum guarpamMmbl KOMMYHUKAIIMM MOXHO SIBHO yKa3aTh MMEHA
acCOIlMalliii M POJICH, KOTOpPhIE HWIPalOT OOBEKTHI B JAHHON acCOIMAIMH, KaK
MOKa3aHO Ha JaWarpamMme, H300paXeHHOW Ha puCyHKe 9. 31mech mOKa3aHbI

accoumanuu “Ilpomaxka ToBapa” u “IIpogaxka xKoMmbloTEpa”’, a TaKkKe POJIU

KIMEHT W “‘MeHemxep’”.
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Pucynok 9 - [Ipumep nzoOpaskeHus acConMail U poeit

Juarpamma nocnenoBaTesibHOCTU

Ecau akneHTHpoBaTh BHUMAHHE Ha TOPSJIKE B3aMMOJECHCTBUSI, TO IPYTUM
ero mpeAcTaBiIeHneM OyAeT Juarpamma rmocjieaoBaTeabHocTH (Sequence).

JluarpamMmMa MOCIEIOBAaTEIbHOCTH - O3TO JMarpaMma, 4Yaile BCEro,
OMMCHIBAOIIAS OJIMH CLEHapWil npuioxeHus. Ha auarpamme u3zo0Opa)karoTcs
AK3EMIUISIPbl 0OBEKTOB M COOOIIECHHUS, KOTOPHIMU OHM OOMEHHUBAIOTCS B paMKax
OJTHOTO BapWaHTa WCIIOJNB30BAHUSA. YUYACTHUKU JUArpaMMbl  HMEHYIOTCS
cienyromuMm  oopazoM: umsi: Kiace, rme m uMmsa, W KiIacc SBISIOTCS HE
00s13aTeNIbHBIMM, HO €CJIM MCIOJIb3YeTCS KJacc, TO MPUCYTCTBUE JBOETOUUS
00s13aTeNLHO.

Ha puarpamme mocnenoBaTeIbHOCTH, KaXKIbIH YYacCTHUK IIPEJCTaBIICH
BMecTe co cBoed smumer ku3Hu (lifeline), »To BepTUKanbHAsS JHMHUSA O]
00BEKTOM, BEPTUKAIBHO YIIOPSAOYMBAIONIAS COOOIIEHHUS Ha CTpaHuie. BaHO:
BCE€ COOOILCHMsS] Ha auarpaMme CJleayeT 4uTaTh cBepXy BHU3. Kaxmas auHus
KU3HH HUMEET I0J0CYy AaKTHMBHOCTH (IPSIMOYTOJILHHUKH), KOTOpas IOKa3bIBacT
MHTEPBAJI aKTUBHOCTH Ka)KJIOTO YYaCTHUKA IPH B3aMMOJICHCTBHUH.

O0603HaueHue pa3IMYHbIX COOOILIEHUI HA JuarpaMMe MoKa3aHo Ha PUCYHKE

10.
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Pucynok 10 - OGo3HaueHHEe pa3IuIHBIX COOOLICHUI Ha JUarpaMme

VY mepBoro cooOIIeHHsT HET yYacTHHKA, MOCIABIIETO €ro, MOCKOJIBKY OHO
MPUXOAUT OT HEW3BECTHOIO HWCTOYHHMKA. 1aKoe COOOIEHUE Ha3bIBACTCS
HaiieHHbIM cooOmiennem (found message). OrnpaBuTenb WIM TMOTYy4aTeb
COOOIICHUST MOXKET HAaXOJUTHCS 3a MpeeiaMu JuarpaMMbl KOMMYHHKAIIUW, U B
ATOM CITydae UCIOJIb3YIOT BXOJIHON M BBIXOJAHOW IIUTIO3BI.

CooOmieHus, KOTOPhIMH  OOMEHHMBAIOTCS  DJIEMEHTHI, MOTYT  OBITh
CUHXPOHHBIMH WJIM ACHHXPOHHBIMH, YTO OTPA)XKaeTCi B HOTAIIMU CTPEIIOYCK.
Cunxponnbie (Synchronous message) - tpeOyromue Bo3BpaTa OTBETa, a
acMHXpoHHBIC (asynchronous message) — orBera He TpeOyrOT(BBI3BIBAOIINI
00BEKT MOXET MpOAODKaTh pabory). Ha numarpamMme CHHXPOHHBIC BBI3OBBI
0003HaYaIOTCs 3aKPAIICHHBIMU CTPEIOYKAMHU, aCHHXPOHHBIE — HE 3aKpallleHHBIMU
WJTH TIOJIOBUHHBIMH CTPEJIOYKAMH.

OOpaTHOM MYHKTUPHOW CTPEJIKOW TIOKa3bIBA€TCSl BO3BpaT OTBETa Ha
cooOmieHne(ecmu  COOOIICHUE SIBIISIETCS CHUHXPOHHBIM). Jlydnie mpuUMeHSTh
U300pakeHre BO3BpaTa TOJBKO B T€X CIy4asX, KOT/a 3TO IOMOXKET JTydIlle TOHATh
YCTPOMCTBO B3auMOJECHCTBUS. BO BCEeX OCTANbHBIX CIIy4asiX, CTOUT OITyCKaTh
U300paKeHHsI BO3BpPATOB, T.K. OHM OYyIyT BHOCHTb HEKOTOPYIO HepazOepuxy.
[IpocTo, pu HCHOIB30BAHUKM CHHXPOHHOT'O COOOIEHHS, CTOUT MOMHHUTH, UYTO Y
HEro BCerJia €CTh BO3BpAT.

Ecnu snemeHT AuarpamMmbl CBsi3aH caM ¢ COOOM, TO Takas CBSI3b Ha3bIBACTCSA
pediiekcuBHOM(CaMOBBI30OB).

Ecnu B coobmennu tpedyercs nepenats napaMeTpsl, TO OHH YKa3bIBAIOTCA B
ckoOKax uepe3 3amsaTylo, ¢ ykazaHheM Tuma mapamerpa (messageText(text : string)

).
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Jlist Toro 4ToOBI 3a/maTh MOPSIOK CIEIOBAaHUS COOOIIECHUH, HCTOIB3YIOT
JNECATUYHYIO HyMEPaIHIO.
[Ipumep auarpaMMsbl OCIEOBATENBLHOCTHA TOKa3aH Ha pucyHke 11. Ha neit

MIPE/ICTABJICHBI 1B O0BEKTA U BCE BO3MOKHBIE BUIBI COOOIIEHUH.

OneClass: Example

:0Object
cre ate

i

mesage

return

L LT

zelf-call

mesage Text(te:xt : string)

delate

L

Pucynok 11 - Buasl coo0iieHuit, KOTOPIMA OOMEHUBAIOTCS OOBEKTHI

Juarpamma MOCJIEOBATEILHOCTH, COOTBETCTBYIOIIIAS auarpaMmme
COTPYJIHHUYECTBA, ITOKa3aHHOW Ha PUCYHKE 8, mpejcTaBiieHa Ha pucyHke 12. Buapl
COOOIIEHUM, KOTOPHIMH OOMEHHUBAIOTCS OOBEKTHI, aHAJIOTUYHBI COOOIICHUSIM

JuarpaMMbl KOMMYHUKAIINH, U300pakeHHbIM Ha pucyHke 10.
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Pucynok 12 - [Ipumep quarpaMMbl TOCIEA0BATEILHOCTH JCHCTBHIA
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Perrtenne 0 TOM Kakyi0 W3 JABYX QuarpaMM HYKHO CO3/aBaTh IEPBOI,
3aBUCHUT OT TPEANOYTCHUH KOHKPETHOTO paspaborunka. IIOCKOJIBKY 3TH
JMarpaMMbl SIBIITIOTCSL OTOOpakKEHHEM OJHOIO M TOIO JKe IMpolecca, TO U Ta |
ApyTast MO3BOJISIFOT OTPA3UTh B3aMMO/ICHCTBHE MEXKTy 00bEKTAMH.

JluarpaMMbl KOMMYHHKAI[HM W [OCJIEIOBATCIBLHOCTH TPAH3WTHBHBI,
BBIPA)KAIOT B3aMMOJICHCTBHE, HO IMOKA3bIBAIOT €r0 pa3iMYHBIMU CIOCO0AMHU H C
JOCTaTOYHOM CTEIMEHBIO TOYHOCTH MOTYT OBITH IPEOOPa30BaHbl OJJHA B IPYTYIO.

[Tpr MCHOAB30BAHMK TAKOTO HWHCTPYMEHTA JUIsS CO3IaHHsS MOJENIEH Kak
Rational Rose, st aBa BWga auarpaMM MOTYT OBITH CO3/JaHBl APYr W3 Apyra
aBTOMaTHUeCKH [5].

B HEKOTOpHIX  ciay4asXx MOTYT CTPOMTBbCS  JAMarpaMmbl  0030pa

B3aHMOIIeﬁCTBHH U JhuarpaMmbl CHHXPOHHU3AllNH.

1.3.3 IIpoexTupoBaHue

CnenyromuM  3TamoM B TpoOIECCe€  CO3/JaHUsl  CUCTEMBI  OyJner
MIPOEKTUPOBAHKUE, B XOAE€ KOTOPOrO HAa OCHOBAHUU MOJIETIEH, CO3/IaHHBIX PaHEE,
co3faeTcsi MojeJb NPOEKTHPOBAHUS. JTa MOJCIb OTpaxaeT (HUIUYECKYIO
peanu3aluyu CUCTEMbI U OMUCHIBAET CO3/aBa€Mblid MPOJIYKT HA YPOBHE KJIACCOB U
KOMIIOHEHTOB. B oTinuuue oT mMojaenu aHanu3a, MOAEIb NPOECKTUPOBAHUSI UMEET
SIBHO BBIPKCHHYIO 3aBUCUMOCTbH OT YCJIOBHUM pean3alvu, MPUMEHIEMbIX SI3bIKOB
MPOrPaMMUPOBAHUS U KOMITIOHEHTOB.

Moaesab TPOEeKTHPOBAHMS, HCIOIL3YsS pa3jMyHbIe auarpaMmbl (B TOM
YyucJe AWarpaMMbl TMOCJIEA0BATEIbHOCTH, MAIIWHBI COCTOSIHUM, KOMIIOHEHTA U
pa3MelleHus ), TOJPOOHO OMUCHIBACT, KaK YCTPOCHO MPHIIOKEHHE U KaK OHO OyIeT
peanu3oBbiBaThcsl. OHA TaKKE OMUCHIBAET CTPYKTYPHBIE KOMIIOHEHTHI TPOTPaMM U
TEXHOJIOTUM, HaAMpUMep, OOECIEeUMBAIOIINX TIEPCUCTEHTHOCTh, pacHpeicsicHue,

0e3011acHOCTh U AOCTYII K TaHHBIM.
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JUis MakCUMalbHO TOYHOTO TIOHMMAaHHUS apXUTEKTYpbl CHUCTEMBI, 3Ta
MOJieJb JOJDKHA OBITh MakCMMaidbHO (opMain3oBaHa, U MOANEPKUBATHCS B
aKTyaJIbHOM COCTOSIHUM Ha MPOTSYKEHUH BCEr0 JKU3HEHHOI'O LIMKIJIA pa3pabOTKu
CUCTEMBI.

B RUP npoextupoBaHue KOHUEHTPUPYETCS BOKPYI  OIpENEICHMUS
ApPXUTEKTYpbl CHUCTEMBI, a i1 CHUCTEM C OONBIION J0JIed HPOrpaMMHOIO
o0ecriedeHuss -  BOKPYT  apXUTEKTypbl  IPOrpaMMHOTO  OOECIHEeYEHUS.
Hcnonp30BaHne KOMIIOHEHTHBIX apXUTEKTYyp - OJMH M3 ILIECTH HAWITYUYLIMX
MOJXO0J0B K pa3paboTke mporpamm, MHKopropupoBaHHbiX B RUP, pexomenayer
yAETSATh OOJbIIIe BpEMEHHU Ha pa3pabOTKy M COMPOBOXKICHUE apXUTEKTyp. Bpems,
3aTpaue€HHOE HA 3TU YCWJIUS, COKpAILAeT PUCKH, CBA3aHHbIE C HEHAJEKHBIMU U
HETMOKUMH CUCTEMAaMH.

JUig co3pgaHus MOJENIM MPOEKTHPOBAHMS HCIOJIB3YIOTCS 1Bl Habop
UML  gmarpamm:  auarpaMMbl — KJIAacCOB,  JuarpaMMbl  KOMIIO3UTHOM
CTPYKTYpbI(KOOTIepaIiK), THarpaMMbl B3aUMOICHCTBHS, JHArPaMMBbl aKTUBHOCTH.

OCHOBHOI1 ABIISIETCSA AuarpamMma KjiacCoB.

Junarpamma knaccos

JlnarpaMma KJIaCCOB SBIISIETCSI OCHOBHBIM THIIOM JUArpamMMbl CTATUYECKOU
CTpyKTypbl. OHa ONMUCBHIBAET CTPYKTYPY CHUCTEMBI, IOKa3biBasg €€ KIACChI, HX
aTpuOyTHI U OTIEPATOPHI, U TAKXKE B3aUMOCBSI3H 3THX KJIaCCOB.

Kaxnplii kmacc uMeeT UMs, pa3MEIICGHHOE B  BEepxHEM  OJIOKe
NpsSIMOYTOJIbHUKA, H300pakatomiero kiacc. s aTtpubOyToB W omnepanuii B
AJIEMEHTAaX OTBOJAWUTCS  OTHCHbHBIA  Onok. Kaxaeri Omok  pazgensercs
TOPU30HTAIILHON YEPTOH.

Jlns arpuOyTOoB W oOlepauuii NPUMEHSIOTCS Cchenu@uKaTopsl AOCTYIIA.
Crnernmduraropa gocryma s3bika C++ (public, private, protected) B UML

orobpaxarorcs cumBojamu + (public), - (private), # (protected), koTopsie cTaBsTcs

35



nepes uMeHeM atpuOyra/omneparuu. Takke BO3MOXKEH BapUaHT C KITFOYCBBIMHU
cioBamu public, private, protected. 3nauenue cnerudukaropos goctyna: public -
HoJIs1/METO/IBI Kilacca BUAHBI CHAPYXKH Kiacca. T.e. K HUM MOTYT HOJIy4aTh JOCTYII
OOBCKTHI KJIacca. Private - moms/Meronbl Kilacca BHIHBI TOJBKO BHYTpPH
ompeneneHus kiacca. protected - moss/MeTonpl Kiacca BHIHBI B ONpEACICHHU
CaMoro Kjiacca M B ONpeeIeHHUSIX MPOU3BOAHBIX KIIACCOB.

Mexy Kiaaccamul CYIIECTBYIOT pa3jIMYHbIC BUIBI B3auMOJEHCTBUS (WIn
CBSI3M). OJMH KJIacC MOXET OBITh TMPOU3BOJHBIM JIPYrOro, TPETUH MOXKET
comepkaTh OOBEKT 4YETBEPTOrO B BUAE TOMS M T.JA. [ pasnudHbIX BHIIOB
B3aumozeicTBus B UML ecTh crienuaibHble Ha3BaHUA.

[epBsIii BU B3auMOAEHCTBHSA - accoraius(association).

Acconmanusa — 3TO CEMEWCTBO CBA3€H ABYX M Oosiee kimaccoB. OOBIYHO
accolMalysi BOZHUKAET, KOTJIa OJMH KJIacC BBI3BIBAET METOJ] JIPYroro WIH €Clid
IIpU BBI30BE METO/a B KAYeCTBE apryMeHTa IepefacTcsi 00bEeKT IPYyroro Kiacca.
WMHorna mpu accolMamnyy ITOKa3bIBAIOT HAMPABICHHOCTh (€CIIM 3TO HMEET
3HAYCHHE).

YacTHBIM CITydaeM acCOIMAIliU SIBIISICTCSl CBSI3b — IMPOCTasi B3aUMOCBSI3h
Mexay oObekTamu. OHA MPEACTABISIETCS JTUHUEH COENUHSIONICH MBa MM Ooliee
00BeKTHBIX OJ10Ka. OHa BCTpevaeTcs Ha arpaMmax KJiaccoB Ui OOBEKTOB.

Bcero cymectByer math THOB acconuanmu. Ho Hanbonee pacnpocTpaHeHbI
JIBa: IByHAIIpaBJe€HHAs U OJTHOHATIPABJICHHAS aCCOLIMAIIUH.

Coobmienrie HampapiieHHass acconuanusi(Message/Directed Association)
UCIIOJB3YeTCs, KOTJa OJUH Kiacc “‘olmliaercs’ C JAPYyruM TP  CO3JIaHUU
HK3EMIUISIPA Kiacca. JK3EMIUISIp Kilacca — 3TO OMUCAaHUE KOHKPETHOTO OOBEKTa B
naMati. Kiacc ommchIBaeT CBOWCTBA M METOJNBI, KOTOpPhIE OYyIET AOCTYIHBI Y
00BEKTa, MOCTPOCHHOIO MO OIMUCAHUIO, 3aJ0KEHHOMY B KJacC. DK3eMIUISPBI
UCIIOJIB3YIOT /IS MIPEACTABICHUS! KOHKPETHBIX CYIIIHOCTEN PealbHOT0 MUPA.

I'padpuaecku HampaBiIeHHAS aCCONMAINS TPEICTABIISICTCS B BUAC CTPEIOUKH

HaIpaBJIECHHOU K “BBI3BIBAEMOMY’ KJIACCY.
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YacTHBIMY BapuaHTaMH aCCOITUAIINH SBJISTFOTCS . arperarys i KOMITO3UITHS.

Arperanusi(ObITh YaCThIO) TPHUMEHSETCS, KOTJa OMH KJIACC JIOJDKEH OBIThH
KOHTCHHEpOM ApYyTrux KiaccoB. [Ipudem Bpems CyIIECTBOBAHHS COJEPIKAITUXCS
KJIACCOB HUKaK HE 3aBHCHT OT BPEMEHHW CYIIECTBOBAaHHWS Kiacca KOHTEWHepa.
I'padmyecku arperaiusi mpeACTaBISIETCS MyCTHIM POMOMKOM Ha OJIOKe Kiacca U
JMHHUEH, UAYIIEH OT 3TOT0 pOMOMKA K COJEpKaIIeMyCs Kaccy.

Komno3uuus - eme oauH ciydail accoruanuu, HO Ooniee ctporuii. B
OTJMYHUUA OT arperamuy, KOMIO3HUIMS HMEeT >KECTKYI0 3aBHCHMOCTh BPEMEHU
CYIIECTBOBAHHS AK3EMILIAPOB Kilacca KOHTCHHEpa M IK3EMILIAPOB COJICPIKAIIMXCS
kiaccoB. Ecnm KoHTelHep OyneT YHHYTOXKEH, TO BCE €ro cojepxumMoe Oyer
YHUUYTOXKEHO Tarke. ['paduuecku mpencraBiseTcs, Kak W arperamus, HO C
3aKpalIeHHBIM POMOUKOM.

Paznuume Mexay STUMH IBYMs BUIAMH acCOIUAIIMM COCTOUT B TOM, YTO
KOMIIO3UITUSI MOKET OBITh YaCThIO OJHOTO W TOJIBKO OJHOTO IIEJIOr0, B TO BpeMs
KaK arperaius MOeT ObITh YaCThIO0 HECKOJIBKHX OOBEKTOB.

Eme omHOW  pa3sHOBUAHOCTHIO  CBS3M  SBJSCTCS  TeHepau3aIusi
(o000meHune). ['eHepanu3anus MOKa3pIBACT, YTO OJMH M3 JABYX CBSA3aHHBIX KJIACCOB
(noomun), sBnsercs Oonee dacTHOW (Gopmoit apyroro (cynepmun), KOTOPBIA
Ha3bIBaeTCs 0000MmeHneM TiepBoro. ['padmiecku TeHepanin3amnus mpeCcTaBIsIeTCs
JMHHUEH C TyCTHIM TPEYTOJLHUKOM Y CYIIepTHIIA.

[locnmeqHee  OTHOIIEHHE, KOTOPO€ MBI  PacCMOTpHM, oyzaer
peanu3anusi(realization). /lanHas cBsI3b IMOKa3bIBACT OTHOIICHHE: KIIACC - OOBEKT.
Ha nmmarpamme peanu3amus TIOKa3bIBACTCA IIYHKTUPHOM JIMHUEW UM HE
3aKpAIIEHHOW CTPEIOYKOM.

OmHOM M3 BaXHEHIIMX XApPaKTEPUCTUK B3aWMOJCUCTBUS  SIBISIETCS
kpataoctb(Multiplicity) poau accommanuu. KpaTHOCTBIO pOJM  acCOLMAIUH
Ha3bIBACTCS XapaKTEPUCTHKA, YKa3bIBAKOIIAs, CKOJLKO 0OBEKTOB Kjlacca ¢ JIaHHOU

POJIBIO MOJKCT WJIM JOJIZKHO YHYAaCTBOBATH B KAK/IOM 3K3CMILIAPC aCCOLIUALINH.
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Haubonee pacnpocTpaHeHHBIM CIOCOOOM 3aJaHusi KPATHOCTH POJHU
acCOIMAINK SBJSETCA yKa3aHWE KOHKPETHOTO YWCja WIHM auama3oHa. Hampumep,
ykazanue “1” TOBOPUT O TOM, YTO BCE OOBEKTHI KJlacca ¢ JAHHOW POJIBIO JTOJKHBI
y4aCTBOBaTh B HEKOTOPOM 3K3EMIUIAPE JTAHHOW ACCOIMAIMH, MPUYEM B KaXIOM
AK3EMIUISIPE aCCOIMAllUM MOXET Y4YacTBOBAaTh POBHO OJWMH OOBEKT Kiacca ¢
JAHHOU poJibto. Yka3anue nuanazoHa “0..1” roBopuT o TOM, 4TO HE BCE OOBEKTHI
KJIacca C IAaHHOW POJIbI0 00S3aHBbI YU4AaCTBOBATH B KAKOM-JIMOO IK3EMIUISPE TaHHOU
acCcoIMalliK, HO B KaXKJIOM SK3EMIUISIPE acCOIMAIIMU MOYKET Y4aCTBOBATh TOJBKO
OJINH OOBEKT. AHAJIOTMYHO, yKa3aHue auamna3oHa “1..*” roBopuT, 4TO BCe OOBEKTHI
KJIacca C JTAHHOU POJIBbIO JTOJDKHBI YU4aCTBOBATh B HEKOTOPOM JK3EMIUIAPE JTAHHON
acCOIMAIINM, U B KOKJIOM IK3EMIUIAPE acCOIMAIlUM JOJDKEH y4acTBOBAaTh XOTsS ObI
0JIMH 00BEKT (BEpXHss rpaHMIla HE 3a1aHa).

[Ipumep amarpamMmbl KJIAaCCOB, Ha KOTOPOM IIOKa3aHbl BCE BO3MOJKHBIC
BapUaHTHI CBS3EH, MpeICcTaBjIeH Ha pUCcyHKe 13.

[IpoekTupoBaHWe KJIAaCCOB Ha JAaHHOM JTale BKJIIOYACT CICAYIOIIHE
JIeCTBUS.

-IeTaTn3aIvsl POSKTHBIX KJIACCOB;

-YTOYHEHHUE OIepalnii U aTpuOyTOB,;

-YTOYHEHHUE CBSA3EH MEXIy KIacCaMu;

-MOJICTTUPOBAHUE COCTOSHUH JIJIST KJIACCOB.

JleTanuzaiys MPOCKTHBIX KJIACCOB, OMPEICICHHBIX B IPOIIECCE aHAJIM3a,
YTOYHEHWE aTPUOYTOB KJIACCOB 3aKJIFOYACTCS B CICTYIOIICM:

-3J1aeTCs THIT aTprOyTa U 3HAYCHHE 110 YMOTYaHUIO (HEOOsI3aTEeIIBHO);

-3aJ1aeTCsl BUIUMOCTh aTpuOyToB: public, private wiu protected;

-pA  HEOOXOJTUMOCTH  ONPEICIISIOTCS IPOU3BOJHBIC  (BBIUHCIISCMBIC)
aTpUOYTHI.

OO6s3aHHOCTH  KJIacCOB, ONpEJACIICHHbIE B  IIPOIECCEe aHajau3a U
JOKyMEHTHPOBAHHBIC B BUJE «OIEpalliii aHan3a», MpeoOpa3yroTcs B ONEparliy,

KOTOPLBIC 6y,Z[YT pCalIin30BaHbl B KOAC. HpI/I 3TOM.
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-KaKI0W OIepay MPUCBAUBACTCS KPAaTKOE HMs, XapaKTepu3ylollee ee
pe3yJIbTar;

-OIpeAeseTCs MOJIHast CHTHATYpa OIEPaIliH;

-cO37aeTCsA KpaTKOE ONKMCAHWE OIepalrd, BKIOYas CMBICT BCEX ¢e
apaMeTpOB;

-onpeaesieTcss BUIMMOCTh onepanuu. public, private wnu protected;

-ompeAenseTcss 00JIacTh JCWCTBUSA OIEpaIliK. OIepanus O0beKTa WK

oricpanu:a Kiiacca.

/ Knacc
KomnaHus
KpaTHoCTb Nms
\\ accouuvauum 1 T Komno3suuunsa
\
A *
* 1.* 1..
Otpen ,, VlecToronoxerme B Odouc
Ha3BaHue : String agpec : String
0.1 TenedgoH :
* * Accoumauumsa
fsub t}’/ OrpaHuyerune
subse
O606leHme—
CoTpyaHukK MeHemxep
1.% 1
= LWTa6-kBapTMpa
CoTpyaHuK Mma KoHua
accouuauum
ums : String 4 ATpubyThi
damunusg : String o
OOJDKHOCTbL : String / nepaumu
getPhoto(p:Photo) g K
getContactinform() " OHTaKTHas
getPersonalRecords(), ) Hcpopmauus
agpec : String VinTepdeiic
/ TenedoH :
"
3aBUCUMOCTb

MepcoHanbHoe Oeno

nctopuaPaboTsl : String 40
3apnnara : Curency

ISecurelnformation

Pucynoxk 13 - IIpumep tuarpamMMsl KJIacCoB
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B mpormecce mnpoekTUpOBaHUS CBSI3U  MEXKAY KJIaccaMHM  IOJIeXaT
YTOUHEHUIO. AcCOLMaluy MEXKAYy TPaHUYHBIMA W YHOPABJISIOMIHMMHU KJIACCAMU
npeoOpa3yloTcs B 3aBUCUMOCTH. Arperarnuu, o0JaJafolife CBONCTBAMU
KOMITO3MIIMH, MPeoOpa3yrloTcs B CBsI3U KOMIO3HUIMHU. CBsA3U 00O0OIIEHHUS MOTYT
peoOpa3oBbIBATHCA B CUTyalUSIX C TaK Ha3biBaeMoWl MeTamopdo30i MOATHIIOB,
KOT/1a 00OBEKT CYIEPKIACCa MOKET MEHSITh CBOM ITOTHUII

Hampumep, 1ns  OusHec-mpomecca —  Opojaxka  TOBapoB IO
3aka3y(KaTajaory), MO>KHO BBIJICIIUTh KJIAcChl 3aka3 W KiMeHT, KOTOpBId MOKET
MPEACTABISITECS KaK IOPUANYECCKUM, TaKk U (U3udecKuM JuioM. Kaxaelid Kiacc
UMEET Onpe/Ie/icHHbIE aTpUOyThI(CBOMCTBA). 3aKa3 BBIMOJIHACTCS B ONPEICICHHBIH
neHb. KinueHt umeer ums u T.4.

[Mpumep auarpaMMbl KJaccoB, co3faHHOW B cpene  Rational Rose,

MOKa3aH Ha pucyHke 14,

Kracc
ACCOUa MBaRE CaR 3k
AaKa3 | .
] KnneHT
Ampubym -, 8 arallonyuesHms | l’ B
W B ) i : :
OTNPaBITE) W
L L gl=1}
1*3arpeims() r_ KE "“Rff
/ Hacnedoesne ;_\,r L“Ex
Memod —_—— b
i '\
| KOpuamieckoe | SIEMECHDS

LS | ML |

Pucynok 14 - [pumep auarpamMmbl KiaccoB, CO3JIaHHOM B Cpeie Rational Rose

N3 nuarpammbl BUHO, 4TO MeXay kiaccamu “3aka3” u “KnueHt” umeer
MECTO CBSI3b OJIHOHAIpaBJICHHAS aCCOIHAIIHS.
N3 npumarpammbl BuUgHO, 4uTO OaszoBwii kiacc — “KiueHT” wumeer 1Ba

MPOM3BOJIHBIX  KJlacca “IOpuaunyeckoe JHUIO | “dusnueckoe JIULO ),

40



COCMHEHHBIX C 0a30BBIM KJAcCOM CBs3bI0 Tuma “‘O0o0mieHue”, peanusyrouiei
NPUHITUI HACJICIOBAHUSI.

JIpyroii BapuaHT auarpaMMbl KJIACCOB JUIS TOTO Jke OW3Hec-Tpolecca,
cosmanHoi B cpexae Borland Together, mnokasan na pucynke 15. Ha sroii
ararpamMMe Kiiacchbl HIMEIOT OoJiee MoJTHBINH Habop aTpulyToB M omnepanuii. OqHaKO
ki1acca KmueHT He sBisercs 0a3oBbIM. HacnemoBaHusi KJIacCOB Ha JIaHHOM

JuarpaMMe He MPelyCMOTPEHO.

3akas CrTpoxasakasa
- HataZakasza:string - Konwuecteollpogykra:Integer
- Homep3akasa:nteger - Hazeanwellpogykra:string
- CToumocTe3akasa:decimal - Homep3akasa:Integer
- DUCKknueHTa:string - Ctoumoctellpoaykra:decimal
+ +
+ OGHOBMTE + OGHOEMTBE
+ Co3naTe + COXpaHnTE
+ CoXpaHnTe
+ ¥ panute
+
-
+ +
Knuenrt Mpoaykr
- Anpec_KnwenTa:string - Hassa;ng:stnlng
- ©@WUO_KnuenTa:string - Uena:decima

Pucynox 15 - Jluarpamma knaccos, co3aanHas B cpene Borland Together

OcHOBHBIE MpaBUJIa MOCTPOEHUS JUArPaMM KJIaCCOB

B UML Heo0s3aTensHO paclUChIBaTh BCE JETAlM KJIAcCOB. JTO Oyner
CIIeJIaHO MPH HAMMCAHUM KOJIa HA KOHKPETHOM si3bike (B HaieM ciiydae - C++). B
UML-guarpaMmme MOKHO OMyCKaTh HEHY>XHble JeTanu. Hanpumep, B nuarpammy
3JIEMEHTa MOYKHO JI0OABUTh TOJILKO T€ Omepanuu/aTpuOyThl, KOTOPbIC BaXKHBI JJIs

JTAHHOW JruarpaMMbl, HeBakHbIe 0coOeHHOCTH Ki1acca B UML MoxHO omyckaTts.
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JUist ©607ee MOJIHOTO PACKPBITUS apXUTEKTYpPhl INPOEKTUPYEMOM CHUCTEMBI
MOT'YT  CTPOMUTBHCS JIarpaMMbl  KOMITO3UTHOW/COCTaBHOW  CTPYKTYpHI |

AuarpaMmMbl aBTOMAarta.

[narpamma KOMMNo3UTHOM/COCTaBHOM CTPYKTYpbI

JlnarpaMMa  KOMIIO3HTHOWH/COCTABHON  CTPYKTYpbI —  CTaTHUYeCKas
CTPYKTypHAasl 1HarpaMma, JEMOHCTPUPYET BHYTPEHHIOIO CTPYKTYPY KJIACCOB U, IO
BO3MOJKHOCTH, B3aWMOJICHCTBHE OJJIEMEHTOB (4acTeil) BHYTPEHHEH CTPYKTYpHI
KJ1acca.

[logBuaoM nuarpaMM KOMIIO3UTHOW CTPYKTYpbI SIBIISIFOTCS JAHAarpaMMbl
xoonepanuu (Collaboration diagram, Beenenst 8 UML 2.0), koTOpbIe MOKa3bIBAIOT
pOJIM U B3aMMOJEHCTBUE KJIACCOB B paMkax koomnepauuu. Koomepanuu ynoOHBI
IIPU MOJIETTMPOBAHHUH IA0JIOHOB TPOECKTUPOBAHHUS.

JlnarpaMMbl KOMITIO3UTHOM CTPYKTYpPbl MOTYT UCIIOJIb30BaThCS COBMECTHO C

IuarpaMMaMH KJIaccoB, Kak MOKa3aHo Ha pUCyHKe 16.

Clas=s1

Class2 Class3

O
e
O

Pucynok 16 - JluarpaMma KOMIO3HTHOH cTpyKTyphl, CO31aHHas B cpeae Borland

Together
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ﬂ'l/la rPaMMbl aBTOMATA

Jluarpamma aBromarta, State Machine diagram (guarpamma KOHEYHOIO
aBTOMAaTa, JMarpaMMa COCTOSIHHMH) — JWarpaMMa, Ha KOTOpPOW TpECTaBJICH
KOHEUYHBI aBTOMAT C MPOCTHIMH COCTOSHHUSIMH, MEPEXOJaMH W KOMITO3UTHBIMH
COCTOSIHUSIMH, KaK ITOKa3aHO Ha puUcyHke 17,

Koneunsrit aBTOMAT (State machine) — cnenuduranys
MOCJIEIOBATEABHOCTH COCTOSIHWH, dYepe3 KOTOPhIE MPOXOAUT OOBEKT HJIH
B3aMMOJICHCTBHE B OTBET HA COOBITHS CBOCH JKM3HHM, a TAK)KEC OTBETHBIC JICHCTBUS
00beKTa Ha OTH COOBITHS. KOHEYHBIH aBTOMAT NPUKPEIUIEH K HMCXOTHOMY
anieMeHTy (KJaccy, KOOMepali WM METOAY) W CIYKUT JUIsl ONpeAcicHHS

IMOBCACHU CT'0 SK3CMILIIAAPOB.

State Machinel

MpekpaweHne
EbINOMAHEHWA

HauyaneHoe
COCTORHKME

FoHewHoe
COCTORHKME

Exit Pointl

Entry Point

Pucynoxk 17 — [luarpamMma aBromara, co3iannas B cpene Borland Together

Ecnu B cucreme mpuCyTCTBYIOT OOBEKTBI CO CJIOXHBIM IMOBEACHUEM, TO
CTPOSAT JUAarpaMMBbl COCTOsAHUM. IlocTpoeHne quarpaMm COCTOSSHUM MOKET OKa3aTh
CJIEAYIOIIEeEe BO3ICHCTBUE HA ONUCAHUE KIIACCOB:

-COOBITHSI MOTYT OTOOpaXaThCs B OTIEPAIIMH KJIAcCa;
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-0OCOOCHHOCTH KOHKPETHBIX COCTOSSHUHW MOTYT TOBIUATh Ha JETaIH
BBITOJIHEHUS OTIEPALUN;

-OMMCAaHUE COCTOSHUM U TEPEXOJ0B MOXKET IMOMOYb MPU OMNpeAesIeHUU
aTpuOyTOB Kjacca.

Kaxnas numarpamma coctosuuii B UML onuceiBaeT Bce BO3MOKHBIE
COCTOSIHUSI OJHOTO DK3EMIUIApa OMNPENEJICHHOr0 Kjacca ¢ BO3MOXKHbBIE
MOCJEA0BATEILHOCTH €ro IMEepPEeXOJ0B M3 OJHOTO COCTOSIHUSI B JPYroe, TO €CTh
MOJICJIUPYET BCE U3MEHEHHS! COCTOSIHUM OO0BEKTa KaK €ro peaklMi0 Ha BHEIIHUE
BO3JCHUCTBHS.

JluarpaMMbl COCTOSIHUM 4Yallleé BCEr0 UCIOJB3YIOTCS JUIsl  ONMHCAHUS
MOBEJICHUSI OTAENbHBIX OOBEKTOB, HO TaKXKe€ MOTYyT OBITb NPUMEHEHBI IS
cnerupukanuu QyHKIIMOHATHHOCTA JPYTHX KOMIIOHEHTOB MOJENEH, TaKuX Kak
BapUaAHThI UCTIOJIB30BAHUSI, AKTEPHI, MOJICUCTEMBI, ONIEpAIIUU U METO/IBI.

['maBHOE mpegHa3HAYEHUE HTOM JUAarpaMMbl — OIKCATh BO3MOKHbBIE
MOCJIEAOBATEILHOCTA COCTOSIHUM UM TEPEXO0/I0B, KOTOpPbIE B COBOKYIHOCTH
XapaKTEPU3yIOT MOBEICHHUE 2JIEMEHTA MOJICNIA B TEYECHUE €T0 )KU3HEHHOTO ITUKJIA.

JleiictBue (action), kak yke TOBOPHIIOCH, SIBISETCS HEMPEPHIBACMBIM
MOBEJICHUEM, OCYUIECTBISIONMMCS KaK 4acTh Nepexoja. BXolHble U BBIXOAHBIC
JIEUCTBUS TIOKA3bIBAIOT BHYTPU COCTOSIHUM, TOCKOJIBKY OHHM OMpPEACISIOT, YTO
MIPOUCXONT, KOT/Ia OOBEKT BXOJIUT WJIM BBIXOJUT U3 COCTOSIHHSI. BombIyro dacth
JENUCTBUM, OJTHAKO, M300paKarOT BJIOJIb JIMHUM NIEPEX0a, TaK KaK OHU HE JOJIKHBI
OCYILIECTBIISITHCS MPU BXO/IE UITU BBIXOJI€ U3 COCTOSTHUA.

JleiicTBre pUCYIOT BAOJL JIMHUM TIEPEXOJa TOCIe HMEHU COOBITHSA, €To
U300paKEHUIO MPEAICCTBYET HAKJIOHHAs (Kocast) yepTa.

CoObiTHe WM JEWCTBHE MOXET OBITh TMOBEICHHEM BHYTPU OOBEKTa, a
MOKET TPENCTaBIATh cCO00i COOOIIEeHNE, MOChlIaeMoe JApyromy 00bekTy. Eciu
COOBITHE WUJTU JIEUCTBHUE MOCHUIACTCS IPYrOoMy OOBEKTY, MEpe]l HUM Ha JAuarpamme

MMOMEIAIOT 3HAK «*»,
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. StartState

, \ ﬁ
Y

MHULManMzauma

entry COXpAHWTE OATY 33Ka33
dof CoApaTe KNMEHTCEYH MHBORMALKD
dof JofaeMTE HOERIE NOZMLMH

A0faeMTE HOBYH
NOZMUMID[ DEeTanMik
HEe2aMNONHEHHEIE
NOZHLKH |

BeINONHWTE 2akaz

[NpMocTaHoEREH J

i .J

A0faeMTE HOBYHD
OTMEHMTES Sk a5 nozuUnio He octanoce
HE2ANONHEHHEX
NOSHLUMHA |

CITMEHEH ] [ BrinonHex ]
exitf COXPaHHTE OaTyY OTMEHE dof BeinMcaTe cyet

Pucynoxk 18 — [luarpamma coctostuuii, co3manHas B cpeae Rational Rose

ndState

JIist  TpyNIUpOBKH  KJIACCOB, O0JANaOIMIMX HEKOTOPOH  OOIIHOCTHIO,
MPUMEHSIOTCS MakeThl. [lakeT — o0t MexaHu3M JJi OpraHu3alii 3JIEMEHTOB
MoJend B Tpynnbl. Kaxapld maker — 3TO Ipymiia 3JIEMEHTOB MOJEIH, WHOrAA
COIIPOBOXKJaeMasl IHarpaMMamu, MOSACHSAIOIMMHU CTPYKTYpy TIpynnbl. Kaxnwlii
AJIEMEHT MOJEIIM MOKET BXOAUTH TOJBKO B OJMH NAKET. Juazpammuvl nakemos
OTOOPKAIOT 3aBUCUMOCTH MEXKAY I1aKeTaMH, BO3HHUKAIOIIME, €CIH DJIEMEHT
OJITHOTO MAaKeTa 3aBUCUT OT 3JIEMEHTA APYIOro.

[TakeTsl TakXe MCHOJIB3YIOTCA JJISI TIpeicTaBiIeHus nojacucteM. [loacucrema
— 9T0 KOMOHMHalusA makeTa (MOCKOJbKY OHAa BKIIIOYACT HEKOTOPOE MHOMKECTBO
KJIaccoB) U Kiacca (IIOCKOJIbKY OHa 00JIafaeT MOBEJACHHUEM, T.€. peallu3yeT Habop
oIepanui, KOTOpbIC ONpe/IeyieHbl B e¢ HHTepdeiicax). CBsi3b MEXIy MOACHCTEMOM

1 uHTEpGENHCcOM Ha3bIBAETCS CBSI3bIO0 PEaTU3alllu.
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JKéctkoro paspeneHuss MexIy Pa3HbBIMH CTPYKTYPHBIMHM JHAarpaMMaMHu He
IIPOBOAMUTCS, IOITOMY JAaHHOE HA3BaAHUE MPEIJIAracTcs HCKIIOUYUTEIBHO IS
yIoOCTBa M HE UMEET CEMAaHTHYECKOTO 3HA4YCHUs (ITAKEThI M JHarpaMMbl MTAKETOB

MOTYT IPUCYTCTBOBATh HA JPYTUX CTPYKTYPHBIX TUArPAMMAX).

1.3.4 Peanu3zanus

OcHoBHasi 3ajaya Mpolecca pealu3aluul — CO3JaHUE CUCTEMBI B BHJIE
KOMIIOHEHTOB — HMCXOJIHBIX TEKCTOB IPOrpaMM, CIIEHApWeB, JBOWYHBLIX (Dailios,
WCMOJIHSEMBIX Moayned u T.4. Ha 3Tom stame co3maercs MOJeNb pean3alui,
KOTOpAasi ONKCBHIBAET TO, KaK PEATU3YIOTCSA JIEMEHThl MOJEIA MPOCKTUPOBAHMS,
Kakue Kiacchl OYyJyT BKJIIOYEHBI B KOHKPETHBIC KOMIOHEHTHI. /[aHHas Mojenb
OMKCHIBACT CIMOCOO OpraHW3alMh JOTUX KOMIIOHGHTOB B COOTBETCTBHH C
MEXaHU3MaMH CTPYKTYPUPOBaHUs M pa3OMEHUs Ha MOAYJH, NPUHSATHIMU B
BBIOpaHHOH Ccpele MNpOrpaMMHUPOBAHHMS M NPEACTABISCTCS  JIUArpaMMOM

KOMIIOHCHTOB

[narpamma KOMNOHEHTOB

JluarpamMmMa KOMIIOHEHTOB, B OTJIMYHE OT paHEE PAaCCMOTPEHHBIX JAUATrpaMM,
OMKCHIBAET OCOOCHHOCTH (DU3UYECKOTO MPEJCTaBICHUSI CHUCTeMBl. Jlnarpamma
KOMIIOHEHTOB TIO3BOJISIET OMPEACIIUTh apXUTEKTYpPy pa3padaThiBa€MON CHUCTEMBI,
YCTAHOBHB 3aBUCUMOCTH MEXIY MPOrPAMMHBIMU KOMIIOHEHTaMH, B POJIA KOTOPBIX
MOXXET BBICTYINAaTh HMCXOJHBIM, OWHAPHBIN W HCMIOJHSEMBbI KoJ. B kauecTBe
(GbU3NYECKMX KOMIIOHEHT MOTYT BBICTYyHaTh (Qailibl, OMONIMOTEKH, MOIYJIH,
UCTIOJIHSIEMbIE (DAIIbI, TAKETHI U T. 1.

OOuuit BUA CTPYKTYphl MH(POPMAIMOHHON CUCTEMbI B BHJE JHUArpaMMBbI
KOMIIOHEHTOB ~ Toka3zaH Ha pucyHkax 19 m 20. OcHOBHBIMEH TpaduuecKkuMu
AJIIEMEHTaMU JUarpaMMbl KOMIIOHEHTOB SIBJISIIOTCS KOMITOHEHTHI, MHTEp(DEHCh u

3aBUCUMOCTH MEXAy HUMHU. [[yHKTHpHBIE CTPEIKH, COCIAMHSIONIME MOYJIH,
46



IMOKa3bIBAKOT OTHOLICHWA B3dMMO3daBUCUMOCTH, AHAJIOIMYHBIC TCM, KOTOPLIC
HMCIOT MCCTO IIpU KOMIWIALIWKW MCXOAHBIX TCKCTOB IIPOrpaMM HIIM pCaIn3allhuu

uHTepdeiicos.

| ADp Komnonenm
i P

| [ ApP1

T T TP P EPSPREE R |

L, ::l
/Iﬂup Ii |

FECGNCHMOC

Humepdailc

Pucynok 19 - Ipumep auarpammel kommnonentos Ha UML 1.5, cosnannoii B cpene Rational

Rose
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ClientNetworkSupport
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ICNSupport_GUIT J\INﬂwmk
[SNSU-,\JWI_BEO

"
.

o N
| ;
LG
T ?Ir\'crwork TSNSupport_BL
o &1
ClientGUIL ServerNetworkSupport

A)IUUI

Pucynok 19 - IIpumep auarpammel komrnoneHToB Ha UML 2.0, co3nannoii B cpene Borland

Together

[lnarpamma pa3sepTbiBaHUA

dusznyeckoe NPeACTaBICHUE IPOTPAaMMHOM CHCTEMBI HE MOXKET OBITh

MOJTHBIM, €CJIU OTCYTCTBYET UH(pOpPMAIIKS O TOM, Ha Kakou miaTdopMe 1 Ha KaKuX
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BBEIYHMCIIUTENFHBIX ~ CPEICTBaX OHA peanu3oBaHa. Ecmu  paspabarbiBaeTcs
IporpaMMa, BBIMOJHSAIOMIASACS JIOKATbHO Ha KOMIIBIOTEpE MOJB30BaTEIsl U HE
UCTIONB3YIoMIas mepuepuitHbIX YCTPOHCTB M pECypcoB, TO B pa3paboTke
JIOTIONIHUTENIFHBIX ~ TMarpaMM HeT HeooxomumocTH. Ilpu paspaboTke ke
KOPIIOPATUBHBIX TPUIOKEHUN HATUYHE TaKUX JAWArpaMM MOXET OBITh KpaifHe
MOJIC3HBIM I PEIICHUs 3aJad PaoOHAIBHOTO pa3MEIIeHUs] KOMIOHEHTOB B
nensx A(OQPEKTUBHOTO HWCIOIB30BAHUS PACIPENCICHHBIX BBIYUCIUTEIBHBIX U
KOMMYHHKAITMOHHBIX PECYPCOB CETH, obecriedeHus 0€30MacHOCTH U IPYTHUX.

Jlna npeactaBieHust oOmieil KOHPUTYpalUd U TOMOJOTUU PacTpeaeIeHHON
nporpammHoil cucrembl B UML nipeaHazHaueHbl [uarpaMmbl pa3BepThIBaHUS.

Juarpamma pas3BépreiBanusa, Deployment diagram — cayxuTr s
MOJICIMPOBAaHUS Pa0OTAIONIMX Yy3JIOB (ammapaTHBIX CPEICTB) M apTe(akToB,
pa3BépuyThiXx Ha HUX. B UML 2 Ha y3max pa3BopauunBatorcs apredaktsl (artifact),
B To Bpems kak B UML 1 nHa y3nmax pa3BopaumBaiuch KOMIIOHEHTBL. MexmTy
apTedakTOM U JOTHYECKUM DIIEMEHTOM (KOMIIOHEHTOM), KOTOPBIH OH peayn3yer,
YCTaHABIIMBACTCS 3aBUCHUMOCTh MaHHU(ECTalMi. OTO CaMblii MPOCTON THI
auarpamm, MpenHa3HauYeHHBIA 711 MOJEIMPOBAHUS PACIIPEICTICHHs YCTPOICTB B
cetr. J[s 0TOOpaXKeHUs UCIIOJIb3YETCS BCETO JIBa BapHaHTa 3HAYKOB MPOIIECCOp U
YCTPOMCTBO BMECTE CO CBS3SIMHU MEKIy HUMHU.

Pa3paboTka nuarpamMmbl pa3BEepTHIBAHHWS HAYMHACTCS C UACHTHU(DUKAIUH
BCEX AaIlapaTHBIX, MEXaHWYEeCKHMX U JPYTUX THUIIOB YCTPOWCTB, KOTOPHIC
HEOOXOAWMBI IS BBITIOJHEHUS CHUCTEMOW Bcex cBoux (yHkuii. B mepByro
ouepenp Crneuu(pUuIUpyIOTCs BBIUMCIUTENbHBIC Y3IBI CHCTEMBI, O00JaJaroIue
aMSATBIO U/WJIH IIPOLIECCOPOM.

OnuH 13 BO3MOKHBIX BapHAHTOB MOCTPOCHUS ITHArpamMMbl pa3BEPTHIBAHHS,

cozmanHoi B cpene  Borland Together, noka3an Ha pucynke 21.
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Pucynok 21 - Jluarpamma pasBepThiBanus, cosgannas B cpene  Borland Together

Ha nmarpamme, mokazaHo KakuM o00Opa30M KOMIIOHEHTHI Tele(OHHOU

CITY>KOBI TIpreMa 3as1BOK paCIpECIISIFOTCA M0 allapaTHOW YaCTH CUCTEMBI.

2 MeToap4eckme pekoMeHaaumm Mo BbINOSIHEHMIO KYPCOBOIO MPOEKTa

2.1 OouIne MoJ10KeHUuA

[lenpi0 KypcOBOTO MPOEKTA SIBISETCS 3aKPEIICHHE TEOPETUYECKUX 3HAHUUN
10 METOJaM MPOEKTHPOBAHUS WH(DOPMAIITMOHHBIX CHCTEM, a TaKXKe MPUOOPETCHUE
MPAKTUYECKUX HaBBLIKOB 00BEKTHO-OPUEHTHPOBAHHOTO aHaJm3a n
MIPOCKTUPOBAHMS WH()OPMAITMOHHBIX CHCTEM B COBPEMEHHOM cpelne pa3paboTKH.
Jnst co3maHust guarpaMM MOXKHO UCIIOJb30BaTh Jt00oe coBpeMenHoe CASE-

cpeactso, Hanpumep IBM Rational Rose, Borland Together, MS Visio u ap.
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Tematnka KypCOBBIX MPOEKTOB YTOUHSETCS Ha Kadeape mepes HadaaoM
ceMecTpa, YTBEpXKIAaeTcs 3aBeAyIONIMM Kaeapoil W BBIIACTCS CTyACHTaM B
HayaJle CEMeCTpa, B KOTOPOM BBIIOJHAETCS KypCOBOU IPOEKT.

CryneHTbl 00s13aHBbL:

-BBITMIOJIHUTh ¥ OQOPMUTH MoscHUTENbHYIO 3amucky ([13) x kypcoBomy
IPOEKTY B COOTBETCTBUU C TPEOOBAHUSMHU JAHHBIX METOJUYECKUX YKa3aHWM, a
takke IlpaBua odopmiennss m TpeOGOBaHMiII K COJEPKAHUIO KYPCOBBIX
npoeKkToB (PadoT) M BHIMYCKHBIX KBAIM(UKATHOHHBIX PadoT, pa3pabOTaHHBIX
B yHuBepcurere [4];

-penctaButh [13 Ha mpoBepky mpenojaBarento (3aperucTpUpoBaTh B
naboparopun Kadeapbl) He TO3qHee, YeM 3a HEAeTI0 A0 Havajga O4YepenHON
CECCHH;

-3allUTUTh JOMYIICHHYIO [PENoJiaBaTelIeM KypcoByK paboTy mepen
YJICHAMHM KOMHMCCHUU HE MI03/IHEE, YEM 3a TPH JIHA 0 HAadaja OYEPEeIHON CECCUM.

CryneHTsl, HE BBIIOJHUBIINE KypCOBYIO paboTy MO IUCHUIUIMHE, HE
3aIIATUBIIAE €€ B YCTAaHOBJIICHHBIE CPOKM WIM IIOJY4YUBIIME 34 Hee
HEYZOBJIETBOPUTEIBHYIO OLIEHKY, K CECCUU HE JIOITyCKAIOTCS.

KypcoBoii mpoeKT BBIMOJHAETCS B Yachl CAMOCTOATEIbHOW PAaOOTHI JINYHO
CTYJEHTOM. 3a BCE NMPUHSATHIE PEILICHUS U UCTIOJIb3yeMble (DAKTUUECKHUE JaHHbBIE, 32
IIPAaBWJIBHOCTB BCEX BBIBOJOB M PEKOMEHAAIIMN OTBEYAET CTYIEHT.

ITopsiAOK BBINOJIHEHUS KYPCOBOT'O MPOEKTA IIPEAYCMATPUBAET:

-IOJIy4Y€HUE 3aJ]aHusd Ha KypCOBYIO palOTy, YSICHEHUE TEMbI KypCOBOIO
IIPOEKTa U TPEOOBAaHUH 1O €€ BBIITOJIHEHHUIO;

-U3y4EHUE METOIUKH IIOCTPOCHUS AUArPaMum;

-MOJy4Y€HNUE KOHCYJIBTALMK B XOZ€E BBIMOJIHEHUS paOOTHI;

-IIOCTPOEHUE MOJesiel HTHPOPMALIMOHHON CUCTEMBI COTJIACHO 3a/1aHUIO;

-obOopMJIEHUE KYpPCOBOT'O IPOEKTa, KYpCOBYI0 paboTy HEO0O0XO0AUMO
pacriedararb Ha KOMIIBIOTEPE U CHIUTH IJJACTUKOBBIM CKOPOCIIIMBATEIIEM;

-IIpEACTABJICHUS KYPCOBOI'O IIPOCKTAa HA KOHTPOJIb PYKOBOAHUTEIIO,
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-3a11Ta KypCOBOT'O ITPOEKTA.

2.2 Conep:kaHue KypcoBOro npoeKTa

KypcoBo# MpoeKT COCTOUT U3 CIAEAYIOMIEN JOKYMEHTALUU:

- IOSICHUTEIbHAS 3aITHCKa,;

-rpaduyeckast 9acTh (rmIakaTsl, KOMILICKT KOHCTPYKTOPCKOM
JOKYMEHTAIIUK).

[TosicHuTeNnbHAS 3amKCKa KypCcOBOTO MPOEKTa JOJHKHA B KPATKOM M YETKOU
dbopme pacKkphIBaTh MOCTAHOBKY 3a7a9d, BEIOOP W 0OOCHOBaHUE TTPUHITUITHATBHBIX
pElIeHu, colepkaTh OMHCAHUE HCIIOJNb3YEMbIX METOJOB W CPEACTB, aHaJIu3
PE3yIbTaTOB PAOOTHI U BHIBOJIBI.

[TosicHuTenpHass 3amWcKka BKJIIOYaeT B ceOS TEKCTOBOW Marepual,
TUarpaMMBbl, CXEMBI MOJENIel, CIPOCKTUPOBAHHBIE B XOJIE€ CAMOCTOSTEILHOM
paboTHI HA KYpPCOBOM pabOTOM M TODKHA OBITH 00BEMOM 25+55 mTuCTOB TeKCTA.

Matepuan B MOSICHUTEIBHOHN 3aITUCKE Pa3MEIIAI0T CICAYIONIIM 00pa3oM:

- TUTYJIbHBIN JIUCT;

- 3aJ1aHKE;

-COJICp>KaHHUE;

- BBEJICHUE,

-OCHOBHAs 4YacTb, BKJIIOYAIOIIAsl M3JI0KEHUE Pa3JIeoB, MPEIyCMOTPEHHBIX
3aJlaHUEM;

- 3aKJTIOYCHHUE;

- CIIMUCOK HUCTIOJb30BAHHBIX HCTOYHUKOB;

- BEJIOMOCTb TIPOCKTA;

- IPHIIOKCHUS (€CITM UMEIOTCS B HATMYUH).

I'paduueckass dyacTh BKIIOYAET pa3NUYHBIE JUArpaMMbl W JIpYyrue
JOKYMEHTBI, TpEeIycCMOTpeHHbIe 3amanweM. OO0BeM rpadUyecKkoil dacTu

OIIpCACIIACT PYKOBOIUTCIIb KYPCOBOI'O IIPOCKTA COINIACHO TCMC pa6OTI>I n
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METOJMYECKUM PEKOMEHJIAIUSIM T10 BBIMOJTHEHUIO PaboThl. MmmrocTpaTuBHBIN
MaTepuad MOXET OBbITh BBIMIOJHEH B BUJE pPa3/aTOYHOrO MaTepuaa, IUIaKaToB
WIN DJICKTPOHHOM MPE3CHTAIMY Ha KOMIIbIoTepe (B BUJIE CIIAlIOB).

TuTynpHBIE JTUCTBI KYpCOBOTO IPOEKTA JIOJDKHBI OBITh HM3TOTOBJICHBI C
MPUMEHEHUEM TeYaTarouX YCTpocTB BoiBo1a DBM. ObOpasel TUTYIHOTO JINCTA
oepeTtcs Ha Kadenpe.

3aaHusl Ha KypCcOBBbIe pabOThI) OPOPMIISIFOTCS Ha OJIaHKaX, M3rOTOBJICHHBIX
C TMPUMEHEHHWEM I[IeYaTalIlluX YCTpPOMCTB BhiBoga OBM, wu cHaOxaroTcs
COOTBETCTBYOIUMH moanucsamu. OdopMiieHHbIE OJaHKH 3a7aHUs BBIIAIOTCS
CTyJEHTaM JI0 Hayaya BBITOJTHEHHS paOOTHI.

B nmosicHuTensHOM ~— 3amMcKe TOMEMIAIOT COJEp)KaHHe, BKIHOYAIOIee
BBEJICHHE, HOMEpA U HAMMEHOBAaHUE BCEX PA3JIeiOB, MMOAPA3ACIOB, MyHKTOB (eciu
OHH HMMECIOT HAMMCHOBAHME), BBIBOJBI M PEKOMEHIAIMU, OuOIUOrpaduyecKuii
CIIUCOK, HAaWMMEHOBAHMS BCEX MPUJIOKEHUN C yKa3aHHUEM HOMEpPOB CTpaHUIl, C
KoTopblX oHM HauuHatoTca. CnoBo «COIEPKAHUWE» 3anuceiBaioT B BHIE
3arojioBKa (CHMMETPHYHO TEKCTY).

B pazpgene «BBEJIEHUME» cnenyer 000OCHOBaTh aKTyaJlbHOCTh TEMBI,
OXapakTepu30BaTh pa3padaThiBacMyl0 MpOOJEeMy, €€ Hay4dHOe, TEeXHHYECKOe U
MPaKTUYECKOE 3HAY€HHE, U3JI0XKHUTh HCTOPUIO BOMpoca M JIaTb OIEHKY
COBPEMEHHOTO  COCTOSHHS TEOPHM W TPAKTHKH. AKTyalbHOCTh  TEMBI
packpbIBaeTCs MpoOIeMaMu, PEIICHHUI0 KOTOPBIX CIIOCOOCTBYET pa3pabaTbiBaeMast
uH(GOpPMaILIMOHHAS CUCTEMA.

[losicauTenpHas 3amucka K KypCOBOMY TMPOEKTY COCTOMT W3 YEThIPEX
pa3/ieJIOB OCHOBHOM YacCTH, KaXKIbIH U3 KOTOPBIX COOTBETCTBYET OJIHOMY JTaIy
yHU(ULHPOBAHHOTO Tpouecca pazpadotku VC.

B nepBom pasnpene “IlpeanpoexkTHoe oOcieoBaHUE MPEAMETHON 001acTH
u cnenudukanus TpeboBaHU K MHPOPMAIIMOHHON CHUCTEME” Ha OCHOBE OOIIei
uH(popManuM O NpPEeIMETHOM 00JacTH, B YaCTHOCTH O (UpMe, KaKk OOBEKTe

XO3SMCTBECHHOU ACATCIBbHOCTH, OCYHICCTBICTCA CO31aHHC AuarpaMmbl
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AKTUBHOCTH, TIO3BOJISIFOIICH BBIIOJHUTh MOJACIUPOBAHUWE OW3HEC-TIPOIIECCOB
YUPEKICHHUS, U OCYIIECTBISIETCS  CO3JaHHME JMarpaMMbl  BapHaHTOB
ucnoip3oBanus (Use case diagrams), mo3BoisomeH — crenu(UIUPOBATH
byHKIIMOHATBHBIE TPEeOOBAaHUA K CO3/IaBAEMOI CHUCTEME.

CHauana npuBOJIUTCA KPaTKOE€ TEKCTOBOE OMHUCAHUE MPEIMETHON 00JacTH.
B omnucanue BKIIOYAETCs ONMUCAHWE BHEIIHEW Cpelbl M OMMCAHUE MPEANpHUSTUS
B3aMMOJEHCTBYIOIIETO C BHEIIHEW Cpefo. B ommcaHnu OTpakarOTCsS OCHOBHBIE
aCmeKThl  MpEeAMETHOM  00JacTU:  JOKYMEHTHI, (YHKIMH, CE€Th, JIIOJIH,
oIeparMoHHOe BpeMs M Ieid (B MUHUMAJILHOM COCTaBe. OW3HEC-TIPOIECChl U
OTHOIIICHUST MEXAy OOBEeKTaMH MpeaMeTHOW oOiyiactu). I[lpudeMm, ONMUCHIBATH
HEOOXOJAMMO TOJBKO TE€ TMPOOJIEMbl, KOTOpPbIE PEMIAIOTCS C TMOMOIUIBIO
npoektupyemoit  MC. [lomyckaeTcsi BKJIIOYEHHE WUIIOCTpAlMid, CXeM H T.I.,
PACKPBIBAIOIINX TEKCTOBOE OMHUCAHHUE.

3aTeM TEKCTOBOE ONHMCaHHME HeoOxoaumo mpeacTaButh B Bujae UML-
JMarpaMMbl aKTUBHOCTH, MOJEIHMPYIOIIEH aaropuTMbl KITIOYEBBIX MPOIECCOB
peMETHON 00J1aCTH.

Hanee xoHuenuus npoektupyemorn HWC mnpencrtaBisieTcss TEKCTOBBIM
onucanueM wmozenu TpeboBanuit k MC (mpooOpa3 TEXHUUECKOro 3aJaHUs Ha
paspaborky HUC). OYHKIIMOHAIBHBIE TPEOOBaHUSL SIBISIOTCA  KIHOYEBBIM
KOMIIOHEHTOM Mojienu TpeboBanuid. Eciu cnenoBath monoxkenusiMm RUP, to
MOJieNIb TPEOOBAHUM €CTh pe3yibTaT Mmpolecca pa3paboTKu TpeOOBaHMI, B X0J€
KOTOpPOro pa3pabarbiBacTcsi Ou3HEC-Mojenb (MOJeib MPEJAMETHON 00J1acTH),
OTIpEACTAIOTCA OU3HEC - MPOIECCH M TOJIBKO 3aTeM (pOpMHUpYIOTCS TpeOOBaHUS K
CHCTEME B BH/IC BapuaHTOB Kcnosib3oBanus(mnpeneacHron) MC.

PexoMeHmanuu mo co3IaHuI0 TuarpaMM BapUaHTOB HUCIIOIb30BAHMS

-HE TBITAThCA 3amlKcaTh Bce TpeOOBaHUS B BUJE BapUAHTOB UCIOIb30BAHUS
WJIU Pa3NI0KUTh BCIO CUCTEMY Ha BapUaHThI HCIIOJIb30BAHMS,

-IUCaTh BapUaHThl UCIIOJIH30BAHUS KPATKO U EMKO, M30€raTh TPUBUAIBHBIX

BAapHaHTOB HMCIIOJIb30BAHUA,
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-Tydlle  OpPUEHTHPOBAThCS HA  OOBIYHBIE COMCKH WM  TaOIHIIbI
(meicTByrOIIME JINTIA, UX [IEJTH U HA3BaHWS BADHAHTOB HWCIOJIH30BAHMUS);

-BapUAHTBl HCIIOJIB30BAHUS JKEJIATEIIBHO CIPYyNIMPOBaTh IO IJIABHOMY
JEUCTBYIOLIEMY JIMILY, a IaJIe€ — [0 €r0 LEJIH, €CIIU UX HECKOJIBKO;

-HE CMEIIMBATh BAPUAHTHI UCIIOJIb30BAaHUS U MOJIb30BATEIbCKUI HHTEPDENC.
BapuaHT Hcnosiap30BaHus — 3TO HE TEKCTOBas JOKyMEHTanusi uHTepdeiica. (Xors
U Takas TPaKTOBKAa BapmaHTa WCIIOJIb30BaHMs UMEET MPABO HA CYIICCTBOBAHHUE).
[MTonp30BaTeNnbCKH MHTEPQEHC YacTO MpeaaraeT CIUCOK 00beKTOB (K mpuMepy,
TOBApOB), KOTOPBIN MOJIb30BATENIb MOXKET MTPOCMATPUBaTh ((PHIBTPOBATH, HCKATH),
BBIOMPATh OTIEIbHBIA OOBEKT, CMOTPETh €ro, PEIAKTUPOBATH, YIAJATh WUIIU K€
N00aBIsATh HOBblE OOBEKTHL. BC€ 3TO cTaHnmapTHble MOHATHBIE (QyHKIMM. Her
HY>KHBbI BBIIUCHIBaTh BapuaHT ucnosib3oBaHusi «Jlo6aBuTh TOBap», «M3MeHUTH
TOBap», Y NAJIUTh TOBAP» U T.1.;

-nucaTh clieayeT Bcé B akTHMBHOM 3aiore («CucreMa OTChLIACT MHUCHMO»,
«[Tonb3oBaTtens BbIOMpaeT ToBap», HO He «llucebmo otcbutaercsa», «ToBap
BeIOMpaceTcs»). Ecnu GopmynrpoBka He MOJy4aeTrcs, 3TO BEPHBIH 3HAK, YTO BHI
YTO-TO 3a0BUTN CMOJIEITUPOBATD.

PaccmoTpuM npumep GpopmMupoBaHus BapuaHTa UCHOIb30BaHus. JlomycTum,
MBI MMEEM JeJ0 ¢ cucTemMou 3akynok. Hamr nosp3oBatens — Ilokymarens —
COTPYAHHK OTAeNa CHaOkeHwms. Y Hero ecth HadanbHWK, KOTOpBIH TOJDKEH
0J00pUTH 3aKa3bl CBOMX MOJYMHEHHBIX, MPEXJE 4YeM T€ OYAYyT BbIIOJHEHBI.
OCHOBHBIMU JIECTBUSMU IIPHU 3TOM SIBJIIFOTCS:

-[IOKYIIaTeb BEIOMPAET HYKHBIA TOBAp U 3aKA3bIBAET €IO0;

-cHCTEMa IOMEIAET 3aKa3 B o4yepelnp W yBenomsieT HauanbHuKa oTAena
CHaOKEHHUS,

-HAYaJbHUK, IOJY4YUB YBEIOMJIIEHHE OT CHCTEMBI, IPOBEPSIET 3aKa3 WU
0J100pseT ero;

-CUCTCMaA IPUHUMACT 3aKa3 W BBICHUIACT IMOATBCPIKACHUC HOKyrIaTeJHO.
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OTH deThIpe JCUCTBUS COCTABISIFOT HE 4YeThIpe, a OJIUH BapHaHT
MCIIOJIB30BaHuUA: 3aKa3 TOBapa.

[Ipumep auarpaMMbl BapHAaHTOB MCIOJB30BaHUS  3aka3 ToBapa”,
BhINIoTHeHHOHW B Rational Rose, npencrasieH Ha pucyHke 5.

B 3akmioueHwm 9TOTO paszjmena ClieAyeT KpaTKO YyKa3aTh OCHOBHBIC
He(yHKIIMOHAIILHBIE TPEOOBaHUS, KOTOPHIE MPEACTABIAIOTCS B BHIIE TEKCTOBOTO
ONMCAaHWS OTPAaHWYCHUH Cpeapl WU peaju3aliy, [POU3BOJUTEIHHOCTH,
3aBHCHMOCTH OT TIAT(OPMBI, HaJIE)KHOCTH, PACIIUPSEMOCTH, PEKUMOB paObOTHI U
T.I1.

Bo BtopoMm pasnmene “Ocku3HOE MPOEKTUPOBAHUE HWHODOPMAIMOHHON
CHUCTeMBI” OCYIIECTBISICTCS TOCTpOoeHHue Mojenu aHanu3a. OHa BKJIIOYAeT
OCHOBHBIE KJIACChI, HEOOXOAWMBIC I peaju3alli BBIICJICHHBIX BapHAaHTOB
UCTIONIb30BaHUs, a TAaKKe BO3MOXHBIC CBS3M MEXIy KiaccaMu. Briiensiembie
KJIaCChI pa3OMBAIOTCS HA TPU PA3HOBUIHOCTH — MHTEpP(EHCHBIC, YIPABISIOIINAC U
KJIACChl JTAHHBIX. OTH KJIACChl MPEACTAaBISAIOT cOO0M HAOOp CyHIHOCTEH, B
TEPMHHAX KOTOPHIX paboTa CHCTEMBI JIOJDKHA TMPEACTABIATHCS TOIH30BATEIISIM.
OHH SABJSIOTCS MOHATHSAMH, C TIOMOIIBIO KOTOPBIX IOCTATOYHO YJI0OHO OOBSCHSTH
cebe U IPyruM MPOUCXO/SIINee BHYTPH CHCTEMBI, HE CIITMIIKOM BIAaBasCh B ICTAJIH.

Wutepdeiicapie kaaccel (boundary classes) cooTBeTcTBYOT ycTpolcTBaM
WM crioco0amM 0OMeHa TaHHBIMU MEXIY CHCTEMOW U €€ OKPY)KEHUEM, B TOM YHCJIE
nonb3oBareasmu. Kiaccel ganHbix (entity classeS) cooTBeTcTByroT Habopam
JAHHBIX, OMHMCHIBAIOIINX HEKOTOPHIC OJHOTHIIHBIC CYITHOCTH BHYTPH CHCTEMBI.
OTHU CYyIIHOCTU SBIAIOTCS aOCTPaKLMSAMHU NPEICTABICHUN IOJIb30BATENE O
JIaHHBIX, C KOTOPBIMU paboTacT cucreMa. Ympasisomue kiaccol (control classes)
COOTBETCTBYIOT QJITOPUTMAM, PEATH3YIONINM KaKHe-TO 3HAYMMBIEC TPEOOpa30BaHMSI
JTaHHBIX B CHUCTEME W YIPABJISAIONIMM OOMEHOM JaHHBIMH C €€ OKPYXXCHHEM B
paMKax BapHaHTOB HCITOJIb30BAHHS.

B kypcoBOM mpoeKTe  OCYIECTBISETCS  MOCTPOSHHE  JHarpaMmm

KOMMYHHKAIIUHN U ITOCJICA0BATCIILHOCTH.
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[Mpexxne Bcero, Ha AWarpaMMe KOMMYHHUKAIMH(KOOMEpalni) B BHIEL
NPSIMOYTOJIBHUKOB M300paKAalOTCSl yYACTBYIOUIME BO B3aMMOJCHUCTBUH OOBEKTHI,
coziepkanie uMsi 00bEKTa, ero Kiacc M, BO3SMOXHO, 3HaueHus atpulyToB. Janee,
YKa3bIBAIOTCS ~ ACCOIMAIMM  MEXITy OOBEKTaMH B  BHAEC  Pa3IMYHBIX
COCAMHUTENbHBIX JUHUNA. [Ipy 3TOM MOXXHO SBHO yKa3aThb MMEHA acCOIMallld U
poJIeii, KOTopble UrpatoT OOBEKTHI B TaHHOW accolanuu. JlomoJTHUTEIbHO MOTYT
ObITh M300paKCHBI TUHAMHYECKUE CBSI3U - TMOTOKM cooOmiennid. OHu
NPECTABISIOTCS TakKe B BUJE COCAMHUTENBHBIX JIMHUI MEXAy 00ObEKTaMHu, Haj
KOTOPBIMH PacIoiaraeTcs CTpeika ¢ yKa3aHUEeM HAIPaBJICHUS, IMEHU COOOIIICHUSI
U TIOPSIKOBOTO HOMepa B OOIIEH TOCIEeIOBATEIbHOCTH WHUIHATU3AIIH
COOOIIEHUH.

JluarpamMma TIOCJIEIOBATENBHOCTH JOJDKHA MOJEIMPOBATh TEPEUYCHb
KJTFOUEBBIX (DYHKIMH cUCTeMBbI (T.H. OTBETCTBEHHOCTEH), KOTOpPBIC CYTh JCHCTBHS,
3aMelalime B NpeAMETHOW o0JacTh  pydHble  JCHCTBHA, TO  €CTh
ABTOMATH3UPYIOIIUE TPY/I MTOTH30BATEICH.

UML aumarpamMma mocieoBaTeNbHOCTH IO CYIIECTBY OTpPakaeT MOJETb
NOBeICHUSI(MOIETh B3aUMOJICHCTBHSI OOBEKTOB) CHCTEMBL. Monenb MOBEICHHUS
pa3pabareiBaeTcs  ans  Kakaod  kmoueBort  ¢ynkumm  MC  (Bapuanta

HCHOHBBOB&HI/IH) .

B tperbem paznene “TexHuueckoe NMpOEKTHPOBaHHWE HMH(DOPMAIIMOHHON
CUCTEMBI  CO3[Aa€TCsl MOJENb IPOEKTUPOBaHUSA. Mojelnb NPOEKTUPOBAHUSA
SBIISIETCS AeTaNM3aluell U cnenuanu3anei Moaenu aHanusa. OHa TakKe COCTOUT
U3 KJIaccoB, HO 0oJiee YETKO OIpeNeTeHHbIX, ¢ 00Jieeé TOUYHBIM M JETajJbHbIM
pacripesielieHneM 00s3aHHOCTEH, YeM Kiacchl MojJenu aHanu3a. Kimaccel Mozaenu
IPOEKTUPOBAHUS  JOJUKHBI  OBITh  CIIELMAJIM3UPOBAHbl  JUIsI  KOHKPETHOU
UCIIOJIb3YEMOM MIaTPOPMBIL.

Mopnens mnpoekTupoBaHHs —~ MHGOPMAIMOHHONW CHCTEMBI B KypCOBOM

IIPOCKTC BKJIIOYACT B cebs ciieayromue nuarpaMMal.
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-knaccoB (class diagrams) — mist MoemMpOBaHUsl CTATHUECKOW CTPYKTYPHI
KJIACCOB TIOJICHCTEMBI U CBS3EH MKy HUMU,

-cocTostauii (State machine) — mas MozeIMpoBaHUs MOBEACHUS 00BEKTOB
MOJICHCTEMBI TIPH TIEPEXO0JI€ U3 OJTHOTO COCTOSHUS B JIPYTOE.

JlmarpamMma cOCTOSHUI B paboTe JOJDKHA OIMMCHIBATh BCE BO3MOXKHBIC
COCTOSIHHSI OHOTO DJK3EMIUISIpa OMPENCIICHHOTO Kjlacca ¥ BO3MOXHBIE
MOCJICTIOBATEILHOCTH €r0 TMEPEXOJ0B M3 OJHOTO COCTOSHHSI B JIPYroe, TO €CThb
MOJICTTUPYET BCE M3MEHEHHUS COCTOSHUN OOBEKTa KaK €ro PeakIMi0 Ha BHEIIHHE
BO3JECHUCTBUS.

B derBeprom pazmene “Pabodee mpoekTupoBaHWe — WHPOPMAITMOHHON
CUCTEMBI”’, OCYIIECTBIISIETCS pa3pabOTKa MOJEIH peaau3ainui HWH(OOPMAIIMOHHON
CUCTEMBI.

Pa3paboTtka Monenu peanu3anuu HHPOPMAIIMOHHOW CHCTEMBI B KypCOBOM
MPOEKTE BKIIIOYAET MOCTPOSHHUE CIEAYIONIUX JUArPaMM:

- KoMIoHeHTOB (component diagrams) — st MOJCITUPOBAHHS HEPAPXHUU
KOMIIOHEHTOB TIOJICUCTEMBI,

-pa3BepThIBaHusI(pa3MeIICHUs) -  JUIS  ONpPEACICHHs  ammmapaTHOW
APXUTCKTYPBI CHCTEMBI.

ITon monenvro peanusanuu B pamkax RUP m UML nonumaror Habop
KOMIIOHEHTOB PE3YyJIbTUPYIOIIEH CHCTEMBI M CBsi3eM Mexay HuMmu. llog
KOMIIOHEHTOM 37IeCh UMEETCS B BHJy KOMIIOHEHT COOpPKM — MHUHHMAJbHBIA TIO
pa3sMepaM KyCOK KOJa CHCTEMBI, KOTOpPbIi MOXXET Y4YacTBOBAaTb WJIW HE
y4acTBOBaThH B OMNpPEACICHHOW €€ KOH(Urypamuu, eIuHuIa COOpKH W
KOH(QUTYpAIIMOHHOTO yrpaBiieHus. CBsI3W MEXIy KOMIIOHEHTaMH IPEACTABIISIOT
co0Olf 3aBHUCHMOCTH MEXAy HHMH. ECIM KOMIOHEHT 3aBHUCHUT OT JPYroro
KOMIIOHEHTa, OH HE MOXET OBITh IOCTaBJIEH OTACIbHO OT Hero. Yacto
KOMITOHEHTBI MPEJICTABISIOT COO0M OT/AeNbHbIE (haliIbl C UCXOIHBIM KOJOM.

JlmarpamMma pa3BepTHIBaHUS TPEACTABISICT COOOW HAOOp Y3JI0B CHCTEMHI,

SABJIAIOITMXCSL (1)I/IBI/ILIGCKI/I OTACJIbHBIMHA YCTpOﬁCTBaMH, KOTOPLBIC CITOCOOHBI
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oOpabaTeiBaTh HH(OPMALIMIO — CEpBEpaMH, paOOYUMH CTAHLHUSMH, IPUHTEPAMH,
KOHTPOJUIEPAMH JIaTYMKOB M Tp., CO CBS3SIMU MEXKIy HHMH, OOpa30BaHHBIMH
Pa3IMYHOTO POJia CETEBBIMU COCTMHEHUSIMU. KaXKabIi y3e MOKET OBITh HarpyKeH
HEKOTOPHIM MHOKECTBOM KOMITOHEHTOB, OTIPEICIICHHBIX B MOJICITU PealIN3alliu.

Llens moCTpoeHHsT MOJENH Pa3BEPTHIBAHUS — ONPEACTHTh (PU3HYECKOe
NOJIO)KEHUE  KOMIIOHEHTOB  PACIpEIeNICHHOW  CUCTEMBI, OOecIeunBaromiee
BBIIIOJIHEHUE €10 HYXHBIX (DYHKIMI B TeX MecTax, rne 3T (QyHKIHH OymyT
JTOCTYIHBI U YJJOOHBI IJIS1 TTI0JIb30BaTENICH.

B pasznene «3AKJIFOUEHUE» nomkeH coaep’aTbCd aHalU3 pe3yJIbTaToOB
BBIMIOJIHEHHOW Pa0OThI, OIIEHKAa IMOJHOTHI PEIICHUS TOCTABICHHBIX 3aj1ad,
PEKOMEHIAIIMA 110 KOHKPETHOMY HCIIOJIb30BAaHHUIO PE3yNbTaTOB paboThl, e
IKOHOMHYECKAs, Hay4Has!, COIIMaIbHAst 3HAYMMOCTb.

Crucok MCMONb30BaHHBIX HCTOYHHMKOB BKIIOYaeT B cebs mocoOwus,
CIIPABOYHUKH, KAaTalOTH, TNPEHCKYpaHTbl, CTAHAAPThl, MHCTPYKIUH, allbOOMBI,
CTaThW, TATCHTHI, MHOCTPAHHBIC HWCTOYHUKH M T.M. CHUCOK COCTaBIIIETCS B
HOPSIIKE TTOSIBIICHHS CCHUTOK HA HCTOYHHUKH B TEKCTE MOSICHUTEIIBHOM 3aITUCKH.

[TpunoxeHust  BKIIOYAIOT MaTepHUAITbI WITIOCTPAIIMOHHOTO U
BCIIOMOTATEJILHOTO ~ XapakTepa: TaOJuIpl, pucyHku Oombiioro ¢Qopmara,
JOTIOJTHUTEINILHBIC PacueThl, IUCTUHTU Koja u T.1. [IpuioxkeHus ohopMISIOT Kak
NPOJIOJDKEHHE MOSICHUTEBHOM 3aIMCKHA Ha TIOCIEIYIONINX €€ JINCTaX WIA B BHIC

CaMOCTOATCIIbHOI'O JOKYMCHTA.

2.3 OdopmiieHHe NMOSICHUTEIbHOM 3aNMCKH

OdopmileHue TOSICHUTENBHOW 3alMCKU BBIOMHSIIOT B COOTBETCTBHU C
TpeboBanusmu [IpaBun odopmiieHnst U TpeOOBaHUN K COAECPKAHUIO KYpPCOBBIX
poeKTOB (pa0oT) U BBITYCKHBIX KBAIN(UKAIUMOHHBIX padoT [4].

HOHCHI/ITGHBHYIO 3aIIMCKY BBITIOJHAIOT OJHUM M3 CJIICAYIOIIUX CII0CO0OB:
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- PYKOIIUCHBIM YETKUM, pa300pYMBBIM MOYEPKOM C BBICOTON OyKB U 1udp
He MeHee 2,5 MM. TekcT moipKeH OBITh HANKMCaH TYIIbIO, YepHUIIAMU WM MAcTOU
CUHET0 WM YepHOro 1BeTa. PaccTosinue mexay ctpok 8—-10 mwm;

-moOBIM  TEYaTHBIM  CIIOCOOOM Ha TUIIYIMEH MAIlMHKE WIH ¢
UCIIOJIb30BAHUEM KOMIIbIOTEpAa W MpPUHTEpa Ha OJHOW CTOpPOHE JMcTa Oenoi
oymaru dopmara A4 (210x297 mm) mo 'OCT 9327 uepe3 mosiTopa MHTEpBAIA,
mpudT Times New Roman, pasmep OykB mpudra 14, nBeT uepHBIil.

[Ipu odopmieHUH KypcOBOTro MpoeKTa COOJI0/aTh CIEAYIOIIUE pa3Mephbl
noJieid: mpaBoe — 10 mM, neBoe — 30 MM, BepxHee — 20 MM, HKHEe — 20 MM.

Howmep nucTa mpocTaBisieTcst B IIEeHTpe HMKHEH JacTu icta 6e3 Touku. Ha
TUTYJILHOM JIUCTE M HA JIUCTE 3aJaHusi HOMEP HEe MPOCTABIISAETCA.

Homyckaercss odopMieHHE TOSCHUTEIBHONW 3alMUCKA C paMKaMH M|
ocHoBHbIMU HajamucsmMu o gopme 2 u 2a 'OCT 2.104 u dopmam 9 u 9a TOCT
2.106. Ilpu »TOM HOMEp JHCTa MPOCTABISAETCS B COOTBETCTBYIOIICH Tpade
OCHOBHOM HAJIIIHCH.

OcHOBHYI0 HaAMUCh 1O popMe 2 HEOOXOIUMMO BBIMOIHATH TOJIBKO Ha JIUCTE
«COHAEPXAHMUE», a nocnenyromnme aucThl BEIMOIHATH C OCHOBHOM HAIHUCHIO MO
dbopme 2a.

Hywmepatusi crpanull MosCHUTENbHOM 3aNUCKU U TTPUIIOKEHUHN, BXOISIINX B
COCTaB 3aMKCKH, TOJKHA OBITh CKBO3HAA.

OcHOBHasi 4acTh TMOSICHUTEIBHOM 3alUCKUA Ppa3AessieTcsl Ha pa3fenbl U
MOJIpa3eIbl.

Paznenbr mOKHBI WMETh TIOPSJIKOBBIE HOMEpA B Mpeaenax BCEro
JIOKyMEHTa, 0003HaueHHble apaOckumu 1udpamu 6e3 Ttouku. I[lompazmesnsi
JOJHKHBI IMETh HyMEpaIuio B Mpejaenax Kaxkaoro pasaena. Homep moapasmena
COCTOUT M3 HOMEPOB pazjeiia M Mojpasjielia, Pa3feeHHbIX TOUKoil. B KoHIie

HOMCPaA 11oapa3acjia TOUKa HC CTaBUTCA.
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[Toapasaenb MOTYT COCTOSITh M3 HECKOJBKUX MMyHKTOB. Hymepanus myHKTOB
JOJDKHA OBITH B TMpefenax TMojpasfeia, U HOMEp MYyHKTa JOJDKEH COCTOATH U3
HOMEPOB pa3jieia, Moapas3zeiia v MyHKTa, Pa3AeICHHBIX TOUYKaMH.

Kaxnprit  pasmen, mompaszaen, TWYHKT, TMOAMYHKT W TEPEYUCIICHHE
3aMKMCBIBAIOT C a03aITHOTO OTCTyMa. AO3aIHBIN OTCTYI JIOJDKEH OBITh OJTMHAKOBBIM
110 BCEMY TEKCTY MOSICHUTEIbHOM 3aMMCKHU 1 paBeH 12-12.5 mm).

Bce pazmensr m mompasnensl JOMKHBI MMETh 3arojioBKH. [IyHKTHI, Kak
TIPaBUJIO, 3ar0JIOBKOB HE HMCIOT.

3aroyioBKM JOJDKHBI YE€TKO M KPaTKO OTpakaTh COJACpP)KaHWE pa3JesioB,
MO/IPa3/IeIIOB.

3aronoBok pasaena(moapas/eiia) meyaTaroT, OTACIAS OT HOMepa MmpooesioM,
Ha4YMHAs C MIPOMKMCHON OyKBBI, HE TIPUBOJISI TOYKY B KOHIIE M HE ToqdepkuBas. [Ipu
9TOM HOMeEp pa3jena ([moapas/esna) IeuaTaroT Iocje ad3aHoro OTCTyIIa.

3aroJ0BKH pa3/eiaoB BhIACISAIOT MOTYKUPHBIM MIPUPTOM.

[Tepenockl yacTel CIOB B 3aroJiOBKax HE JOMYCKAarTCsA. EcCiaM 3aronoBok
COCTOUT U3 JIBYX M 00JIee MPEIIOKCHUH, HX Pa3ICIISIIOT TOUKOM.

B 3aromoBkax ciemyeT wm30eraTh COKpamleHHH (3a HCKJIIOYCHHEM
oOlIenpU3HaHHBIX a00peBUATYp, CAWHUIl BEIMYMH W COKpAIICHUH, BXOIAIINX B
YCIIOBHBIE 0003HAYCHHUS MPOTYKIINN).

PaccrossHne Mexmy 3aroloBKOM paszjieia U TEKCTOM, MEXKIY 3aroJIOBKOM
paszenia U 3arojIOBKOM Tojpasjena JOKHO ObITh paBHO 12+15 MM, Mexay
3aroJIOBKOM TOJpa3fiesia U TEKCTOM JOJKHO OBITh  7+8 MM.

[Ipu mepeHOoce TEKCTa Ha CIEOYIONIYI0 CTPAHUIly IIOCI€ HAaWMEHOBAaHMSI
paszzaeina (moapasaena) peKOMEHIYCSTCS 3alicaTh He MCHEE IBYX CTPOK.

B xypcoBoM mpoekTe MOmycKaeTcs IMOCISAYIOMUN pa3aes 0hOpMIIATh HE C
HOBOT'O JIMCTA, a B MPOJ0JDKEHHUE TEKCTA MPEIBIAYIIEro pa3era.

TekcT TOSCHUTENBHON 3alUCKU JOJDKEH OBITh KpPAaTKUM, YETKUM M HE
JOMyCKaTh PA3JMMYHBIX TOJKOBaHWMA. V3mokeHWe TeKCcTa MOKHO OBITh OT

TPCTHCI'O JINIA. HpI/I W3JI0KEHUN 00s3aTeIIbHBIX Tp€6OBaHI/H>’I B TCKCTC HOJIDKHBI
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MPUMEHSATBCS CIIOBA «IOJDKEH»,  «CIEIYyeT», «HEOOXOIUMO», «TpelyeTcs»,
«4TOOBI», «pa3pemraeTcs TONBKO», «HE IOMyCKASTCA», «3alpeniaeTcsa», «He
cienyer». llpu u3NOXKEHUM JPYrUX MOJIOKEHUH CcleAyeT NPUMEHSTh CJIoBa —
«MOTYT OBITH», «KaK MPABWIO», «IPU HEOOXOIUMOCTH», «MOXET OBITH», «B
clydae» H T.JI.

[Ipu »o>TOM [omycKaeTcss UCIOJb30BaTh TMOBECTBOBATEIbHYIO (opMy
U3JI0KCHUS TEKCTa JOKYMEHTA, HAllPUMEP, KITPUMEHSIOT», KyKa3bIBAIOT» U T.II.

B mnosicHuTenbHON 3amucKke MOKHBI MPUMEHSTHCS HAYYHO-TEXHHUUECKUE
TEPMUHBI, O0O3HAYCHHS W OIPEICICHUS, YCTAaHOBJIEHHBIE COOTBETCTBYIOIUMU
CTaHJapTaMH, a TMPU UX OTCYTCTBHUU — OOIIECHPHHATHIC B HAYYHO-TEXHHUYECKOU
JUTEPATYPE.

Ecnu B mosicHUTENsHOM 3amucKe MpUHATA CreruduyYecKas TePMUHOJIOTHS,
TO B KOHIIE ero (mepen OuOIuMorpaduyeckuM CIIMCKOM) JOJDKEH OBITh MEpeuYcHb
OPUHATBIX TEPMUHOB C COOTBETCTBYIOIIMMH pa3biCHeHUsMU. llepeueHb
BKJTFOYAIOT B COJICpKaHUE TIOSICHUTEIIBHON 3aIACKH.

B TekcTe nosiCHUTENbHON 3aMUCKU HE AO0MYCKAETCS !

-IPUMEHSITH 00OPOTHI PA3rOBOPHOI peyw;

-IIPUMEHSTH JUIsi OAHOTO W TOrO JKE€ TMOHSATUS PA3JIUYHbIE HAY4YHO-
TEXHUYECKHE TEPMHUHBI, OJIN3KKHE MO0 CMBICTY (CHHOHUMBI), & TaK)K€ HMHOCTPAHHBIC
CJIOBa W TEPMHUHBI TPU HAIMYWW PABHO3HAYHBIX CJIOB U TEPMHUHOB B PYCCKOM
S3BIKE,;

-IPUMEHSITH MPOU3BOJILHBIC CIIOBOOOPA30BAHNS;

-IPUMEHSITh COKPAIICHUSI CJIOB, KPOME YCTAaHOBJICHHBIX TIPaBUIAMHU PYCCKOM
opdorpaduu u coorsercTByromux ['OCT 7.12;

-coKpainiaTh 0003HaYCHUs €AUHUI] BEJIMYUH, €CIIU OHU YIOTpeOstoTcs 0e3
nudp, 3a HCKIOYEHHUEM €JWHMI] BEJIMYMH B Tabnuiax M B pacmudpoBkax
OYKBEHHBIX 0003HaUYCHHM, BXOASAIINX B (DOPMYJIIBI U PUCYHKH.

Orneuarku, OMUCKH, Tpauyeckre HETOUHOCTH, OOHAPYKEHHBIE B IMPOIECCe

BBIITOJIHCHUA pa6OTBI, AOITYCKACTCA HUCIIPABJIATL dKKYPATHBIM 3aKJIICHMBAHUCM HJIN
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3aKpalIMBaHUEM OeNoil Kpackol M HAaHECEHHEM Ha TOM K€ MECTe M TeM XK€
CrocOOOM HCHpaBIEHHOTO TekcTa. [loBpexneHne JMCTOB, MOMAPKH U CIEAbl HE
IIOJIHOCTBIO YIAJIEHHOI'O TEKCTa HE IOy CKatOTCA.

Bce wmiroctpanmu(auarpaMMel, CXEMbl, KOMITBIOTEPHBIC pPAaCIeYaTKH,
¢dortorpadum), BKIIOYAEMbIE B TEKCTOBOM MarepHan TOSCHHUTEIBHOW 3alliCKH,
UMEHYIOTCS pucyHkamu. IIpu BBIOJIHEHMM WJUIFOCTPALMK € TOMOUIBIO
NPUKIATHBIX TPOrpaMM O(pOpPMIICHHE UX JOKHO COOTBETCTBOBATH TPEOOBAHUSM
CTaHAApTOB.

Nnmoctpanyy, 3a HWCKIIOYEHUEM WIUIIOCTPALMN NPUIOKEHUHM, CIHEAYET
HyMEpOBaTh apaOCKuMH MudpaMu CKBO3ZHOU HyMeparueil. Eciu pucyHok oauH, TO
oH o6Oo3Hauaercsi «Pucynok 1». CnoBo «PuUCYHOK» M €ro HauMEHOBAaHUE
pacnoJiararoT ocepeInHe CTPOKH.

JlomyckaeTcss HymMepoBaTh WIIIOCTpaUuu B Ipenenax pasnena. B artom
cilydae HOMEp MIUTFOCTPALIMM COCTOMT M3 HOMEPA Pa3zeiia U MOPSAKOBOIO HOMeEpa
WUTIOCTPALIMH, pa3aeneHHbix Toukoi. Hanmpumep, Pucynok 1.1.

[Ipu ccpuTKax Ha WILTIOCTPALIMM CIEAYET ITUCATh.

- P  CKBO3HOW HyMEpaIlui — B COOTBETCTBUU C PUCYHKOM 2»;

- [IpY HyMEpaluY B IIpeieax pas3jiesa — «B COOTBETCTBUU C pUCYHKOM 1.2»;

- IPHU CCBUIKAX HAa WUIOCTPALMH, IOMEUICHHBIE B IPUIOKEHHH — «B
COOTBETCTBUH C pUCYHKOM b.4».

Wnmoctpanuy, npu HEOOXOAMMOCTH, MOTYT HMMEThb HAaMMEHOBaHUE W
NOSICHUTENIbHBIC  JaHHbIe (MOApPUCYHOYHBIH Tekct). CinoBo «PucyHok» w
HAaMMEHOBAHHME TIOMEILAIOT TIOCJ€ TMOSCHUTENbHBIX JAHHBIX CHUMMETPUYHO
pucyHky. Ilpumepsl mnpezncraBieHsl B pa3gene 1 [aHHBIX METOAUYECKUX
PEKOMEHIAIU .

OdopmieHne cnucka HCIONb30BAaHHBIX HCTOYHUKOB OCYIIECTBIISIETCA B
COOTBETCTBUE C OOMMMHM TpeOOBaHHUAMU U  MpaBWIAMU  COCTABJICHHUS
oubnuorpaduueckoro onucanus fokymenTa, npencrasieaasivu B 'OCT P 7.0.5—

2008 «bubnuorpaduueckass ccwpiika. OOmme TpeOoBaHHMS U TMpaBHIIA
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COCTaBJICHUS», BBeleHHOTO B fieficTBre ¢ 1 staBapst 2009 r. [To 'OCT P 7.0.5-2008
JIOTIyCKaeTCsl HE HCMOJIb30BaTh THUPE MEXAYy 00JacTsIMu Oubinorpadudeckoro
ornucanus. CIHCOK HCIIOJB30BAHHBIX HCTOYHHKOB HAYWHAIOT C HOBOTO JIMCTA.
CnoBa «CIIMCOK MUCIIOJIbB3OBAHHBIX HMCTOYHUKOB» odopmistorcs
CUMMETPUYIHO OCHOBHOMY TEKCTY.

[Tpumepsr odopmienust criucka Haxonsarcs B 'OCT 7.0.5 m B cmumcke
WCITOJIb30BAHHBIX NCTOYHUKOB JAHHBIX METOIUYECKUX PEKOMEHIAITUH.

[Tpunoxxenuss opOpMISIOT KaK MPOJODKEHUE TOSCHUTEIBHON 3aliCKH Ha
MOCIEAYIOIUX €€ JUCTaX WM B BHJE CaMOCTOATEIbHOTo aokyMeHTa. CioBo
«I[TPUJIOKEHUE» mneuaraeTcsi B BepXHEH YacTU CTPAHUIILI, MOCEPEIUHE, BCE
OYKBBI TPOIKCHBIC, BBIACISIOTCS TOMYKUPHBIM MpU(TOM, IO HAUM B CKOOKax
YKa3bIBAETCSl CTATyC TPWIOKEHHs, HCHOIB3YIOTCA CJIOBa «00s3aTEIbHOE,

KPEKOMEHTyEMOE» WJIH «CIIPABOYHOECY.

2.4 PekoMeHnayeMasi JuTepaTypa AJs UCNO0JIb30BaAHUSA

B nmpomecce KypcoBOro MpOEKTUPOBAHHS HEOOXOIUMO HCHOJb30BaTh
pa3iryHble BUbl HAYYHO-TEXHUYECKOW JINTEPATYPHI [0 TEME KYpPCOBOTO IMPOEKTA.
[Ipu »TOM Ba)xHO, YTOOBI HCIOJIB3yEeMbIE HCTOYHUKUA HHPOPMAIUU OTpa)Kasu
COBPEMEHHOE COCTOSIHUE CPEACTB M METOJOB pPa3paboTKu HHOOPMALMOHHBIX
cucreM. OOmiasi peKOMEHAAlUs 3aKII0YaeTcs B HCIOJIb30BAHUU JIUTEPATyphl C
roZoM u3JgaHue He Oonee msaTWiIeTHEH naBHOCTH. Cpeam Hambosee MOMyISIPHBIX
U3JJaHUI MOXHO BBLICTUTH CIEAYIOLIHE.

1. Ucae I'.H. IlpoextupoBaHue HHPOPMALUOHHBIX CHCTEM. YydeOHOE
nocooue/I'.H.Ucaes,M.:U3narenscrBo "Omera-JI", 2013.424c¢.

2. lenumenko I'. [IpoextupoBanue nHOOPMAITMOHHBIX CUCTEM M31.2, UCTIP.
IT'. Nenumenko, B.I'pexyn, H. KopoBkuna. M.: BUHOM, TOPT'OBBIN J1OM,
BMHOM. Jla6oparopus 3uanuii, bunom-IIpecc, UHTYUT.PVY, 2008. 736c¢.
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3. banmua K.B. MHpopmMannoHHbIE CHCTEMBI B YKOHOMHKE | Y4eOHHK /
K.B. banggun, B.b. YTkun. - 3-¢e u3n. M. : Jlamkos u Ko, 2012. 394

4. T'amma DO. Ilpuembl OOBEKTHO-OPUEHTUPOBAHHOTO MMPOCKTUPOBAHMS.
[Martepusr npoekTupoBanus./D.I'amma, P. Xenm, P. xoncon, k. Bmuccunec.
CII6.: TTutep, 2007. 366 c.

5. JleonenkoB, A. B. UML 2: OObeKTHO-OpMEHTUPOBAHHBIM aHAIU3 U
npoekTupoBaHue; MoaenupoBaHue IporpaMMHBIX cucteM; HoTamus u cemanTrka
nocneaneit Bepcurt UML 2 u np. / A. B. Jleonenkos. CII6.. BXB-IIETEPBYPT,
2007. 576 c.

6. Jlumaes, B. B. CucremHOoe mpOEKTHPOBAHHE CIOXKHBIX MPOTPAMMHBIX
cpeactB ans uHdopmannoHHeix cucreM. /B. B. Jlumaes. CII6.: Cunter, 2002 .
268c.

7. JlacaukoB U. Kpusuc oTKpbLI JOPOTY MaJIOMy U CpeHEMY OM3HECy Ha
peiHKe mpodeccuonanbHoro codra. URL: http://www. pr@lexpro.ru. — M.:
LEXPRO Soft. - 2008.-4 c.

8. booOposckuit, C.U. Delphi 2006. Hogssie Bo3MmokHOCTH./C. 1.
bo6posckuii. CII6.: ITutep, 2006. 288 c.

9. Apxurtektypa uH(popManumoHHbIX cucteM. Makcum CmupuoB  URL:
http://mxsmirnov.wordpress.com/

10. PacnpeneneHHble OOBEKTHBIE TEXHOJOTUM B HWHGOPMAIMOHHBIX
cucremax . URL: http://www.unislabs.com/

11. OO0 apxuTeKkType TMpPOTrpaMMHBIX ¢ HHPOPMAIMOHHBIX CHUCTEM.
URL:http://www.fostas.ru/about/arch.php

12. Jlammnua A., Apxutektypa u crparerus. «UHB» U «IHB»
WHOOPMAITMOHHBIX  TeXHONOTHH. VHTepHeT-yHUBEpCUTET WH(POPMAITMOHHBIX
texHosorui. /A.JlanunuH, A.Cmocapenko. MHTYUT.py, 2005 r. 238c.Yuebuuk
cB0OOIHO AocTyreH Ha caiite URL: http://www.intuit.ru.

13. Opuos, C. TexHomorus pa3padOTKU MPOTPaMMHOTO 00ECTICUEHUS

yuebnuk. CII6.: [Turep, 2012. 348 c.
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14. T'ypesnos B. U. Umutanmnonnoe moaenupoBanue Ha UML SP:
monorpadus / B.W. I'ypesaoB. Uebokcaps . Omman CII6I'DY B 1. Hebokcapsl,
2014. 135 c. URL: http://www.guryanov-sym-uml-sp.ru/

15. Konecos 10.b., Cennuenkon FO.b. MonenupoBanue cucteM. OOBEKTHO-

opueHTupoBanHnbiit moaxona. CII6: BXB-Ilerepoypr, 2009. - 268c.

[IpencraBneHHbIC HCTOYHUKY HHPOPMAIIUN UMEIOT (PyHIaMEHTATbHBIN
xapakrtep. Ha nmpakTuke nHOrAa 1enecooOpa3sHo UCIOJIb30BATh HAYYHbIE CTaThH,
aHAJIMTUYECKHE 0030pbl U Apyrue myOauKanuu xypHanoB: [IporpamMmMHabie TPOIYKTHI

u cucrembl, Mupopmanronnsie Texaoiaoruu, KoMmmnerorep npecc u 1pyrue.
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MHHUCTEPCTBO HAYKHU U BBICIIIET'O OBPA3OBAHU S POCCUNCKON ®EIEPALINN
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METOANYECKUE YKA3ZAHUSA

T10 BBIITOJIHEHHIO KYPCOBBIX pa0doT (ITPOEKTOB)
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UH(OPMAIIMOHHBIX CHCTEM»

JUIS CTYJICHTOB HaIIpaBJICHUS TOJTOTOBKHU
09.04.02 MudopmaniioHHbIE CUCTEMBI U TEXHOJIOTHH
Hampasnenrocts (mpoduis) MHbOpMAITMOHHBIE CUCTEMBI U
TEXHOJIOTUHU



Conepxanue

Bsenenue

[ens, 3a0aun U peanu3zyemMbie KOMIETEHIIUN
dopMynHrpoBKa 3aaHUS

CrtpykTypa paboThI

OO61mue TpeOoBaHMs K HATMCAHUIO U 0(DOPMIICHUIO pabOThI
[TocnenoBaTenbHOCTD BHIMOIHEHHS 3a1aHUS

Kpurepuu oneanBanus paboThI

[Topsinok 3amuTsl pabOTHI

Crmcok peKOMEHTyeMbIX HH()OPMAITMOHHBIX NICTOYHHUKOB



BBenenue

B Hacrosmmux METOAMYECKHMX YKa3aHUAX MPEJCTaBlIeHA METOJMKa
HallMCaHUsg KypcoBOM paboThl MO AUCHUIUIMHE «Mojenu U METObl
MPOCKTUPOBAHKUS HWHOOPMAITMOHHBIX CHCTEM» JUIS CTYJCHTOB, HaIlpaBJICHUS
09.03.02 «MuabopMallMOHHBIE CUCTEMBI U TEXHOJOTHMU». MeToIuuecKue yKa3aHus
M0 MPOBEICHUIO K KypCOBOW paboTe pa3paboTaHbl B COOTBETCTBHUU C pabouei
porpaMmMon yueOHO! AUCIUTLIAHBIL.

KypcoBast paboTta mo3BojsieT pa3BUTh TBOPUYECKUN MOTSHITUAT CTYACHTOB H
MOATOTOBUTh WX K BBIMOJHEHUIO BBIMYCKHOW KBATH(PUKAIIMOHHON PaOOTHI.
['maBHOE Ha3HAYEHWE KypCOBOW pabOTHI MO TUCHUIIINHE «MoOJenm U METOIbI
MIPOCKTUPOBAHMS HHPOPMAITMOHHBIX CUCTEM» COCTOUT B MOJATOTOBKE CTYACHTOB K
CaMOCTOSATEIIFHOMY BBITTOJTHEHUIO HCCIEAOBATEIIBCKOW pPabOThI, CBS3aHHOW C
npoOsaemMaMu B 00J1aCTH YKOHOMUKH.

Heﬂb, 3alavi U peau3yeMbl€ KOMIICTCHIINH

Hamucanme xypcoBoii paboThl - cocTaBHas 4acTh y4eOHOTO TMpoIiecca,
IpeJIoiararomasi CaMoCTOSATENbHYIO padoTy cryAeHTa. Llenu u 3amaun KypcoBou
paboTBl pa3HOOOpA3HBI. Hay4yHas, TO3HABaTeJIbHAs, ydeOHas, METOaUYEecKas.
JlaHHBIC TIENM TPOSBISIOTCS 4Yepe3 CIEMyIoIne KOHKPETHBIE 3a7aud KypCOBOM
paboThI:

- CcHUCTeMaTH3alusl, 3aKpEeIUICHHE M PACIIMPEHHUE TEOPETUYECKUX 3HAHUH,
MOJIyYEHHBIX Ha JIEKIMAX U CEMUHapax Mo SKOHOMHUYECKOH 0€3011acCHOCTH;

- MIPUBUTHE HABBIKOB CAMOCTOATENIbHON paboThl MO MOA00pY JUTEpaTyphl,
paboThI C HAYYHO JTUTEpaTypO;

- YMEHHE CaMOCTOSITENIbHO CHCTEeMAaTU3HpPOBaTh W M3JIOKUTh 3HAHUA,
MOJTyYEHHBIE B MIPOIIECCE CAMOCTOSTEIbHOTO U3yUEHUS JINTEPATYPHI,

- TIPUBUTHE HABBHIKOB HAyYHO-HCCIEAOBATEIHCKOW pabOThI, UCIOIH30BAHUE
aHallM3a U CaMOCTOSITENIbHBIX BBIBOJIOB TI0 IKOHOMUYECKUM MpodiemMam;

- yrayOJieHHOe M3y4ueHue HanboJiee aKTyadbHBIX SKOHOMHUYECKHX MpooiieM,
ySICHEHHE CBSI3M TEOPUU C TPAKTHKOM B OOECIEUYEHWH HKOHOMHUYECKOM
0€30MacHOCTH.

B pesynbraTe OCBOEHUS JaHHON NUCUUIUIMHBI (POPMUPYIOTCS CIEIYIOIINE
KOMITETEHIIMH Y O0y4aroIIerocs:

VYK-2.2: Ananusupyer albTepHATUBHBIC BApUAHTHI pead3allui IMPOEKTa,
OTIpE/IEIISET 1IeJIEBbIE ATAIlbl, OCHOBHBIE HAIIPaBJICHUS PaOOTHI.

[IK-4.2: Awnanusupyer uHGOpMALMIO JIsI WHUIMAIMKA U TUIAHUPOBAHUS
poeKTa B 00JaCTH HHGOPMAIIMOHHBIX TEXHOJIOTHM.

KypcoBas pabora AomKHa CBHIIETEIHCTBOBATH O CIOCOOHOCTH aBTOpa K
CUCTEeMATHU3allMd W PACHIMPEHUIO TMOJYYCHHBIX TEOPETUYSCKUX 3HAHUH, O
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BJIQJICHUM NPAKTUUYECKUMHM HaBbIKAMU [0 JUCHUIUIMHE «Mojaenn M MEeTObI
POCKTUPOBAHUS ~ HMHMOPMALMOHHBIX  CUCTEM», O  C(HOPMUPOBAHHOCTU
KOMITETEHIIMH MPU PEIlIeHUH MOCTaBJICHHBIX B paboTe 3a1a4.

KypcoBass pabGora pomkHAa NPUBUTH CTYJEHTY HAaBBIKM TBOPUYECKOTO
U3YUYEHUS U PElICHUs MPOPECCUOHANBHBIX 3a/ad.

[IpoBegeHHOE HCCIIEIOBAHUE MOXET KacaTbCsi YHUCTO TEOPETUUYECKOM
poOJIEMbl WM OPUEHTUPOBATHCA Ha PEIICHHE MPAKTUYECKHX 3aja4, CBA3aHHBIX C
JTanbHENTeH mpohecCuoOHATBHON JeATeTLHOCTHIO CTYICHTA.

DopMyTHPOBKA 3aJaHUHA

Bo BBemeHuM OOOCHOBBIBA€TCS aKTyaJbHOCTh TEMbl M €€ MpaKTUYECKas
3HAYUMOCTb, BBIICIISIOTCS €N U 3a/1a4U KypCOBOU padOTHI.

3/ech K€ OroBapHBAaeTCs OOBEKT UCCIENOBaHUS, KPYI HCCIEAYEMbIX
BOIIPOCOB, OO0OO03Hauaercs (HaKTUUECKUH MaTepual, Ha KOTOPOM CTPOUTCA
uccienoBaHue. BBeneHHe  CONEPKUT ONUCAHUE TPUMEHSEMBIX  METOJIOB
MCCIICTIOBAHUS U T.I1.

IlepBas ryiaBa, Kak IPaBWIO, HOCUT TEOPETUUECKUH Xapakrtep. B Hew
OCBEIIACTCSI MCTOPHUS HCCIEAYEMOrO0 BOIPOCA, CYLIECTBYIOIIMN B JUTEpaType
JMCKYCCUOHHBIM MaTepuall, JOJDKHA OBITh pPAcCMOTpPEHA 3aKOHOJATeNIbHas W
HOpMaTHBHas 6a3a.

[Ipyn OCMBICIIEHHH JIUTEPATYpHON IUCKYCCHUU CTYAEHT AOJDKEH HE TOJIBKO
OTpa3UTh HMMEIOUIMECS B JMUTEPAType TOYKM 3pEHUs, HO U OOO3HAYUTHh U
apryMEHTUpPOBATh CBOIO MO3MLHMIO MO paccMaTpuBaeMomy Borpocy. [IpeacraButh
10 BO3MOKHOCTH MMEIOIIMICS 3apyO€KHBIN ONBIT pelIEHUsI TPOOIEMBI.

Bo BTOpOM ri1aBe CTYyJEHT aHaIM3UPyeT CTAaTUCTUYECKUM MaTepuad,
KOTOPBIN CITYKUT 0a30i1 JJ1s1 BEIBOJIOB U MIPEIJIOKEHHUH CTYIEHTA.

HenonmyctumMo mpocroe mnepecka3blBaHUE — CYILIECTBYIOIIMX — METOJUK,
CHeIUaIbHON JTUTEpaTyphl, yueOHUKOB. CTYIEHT MOHKEH TBOPYECKU MOJOWTH K
paccMaTpuBaeMoOMy BOTIPOCY U 0OOCHOBATH CBOIO TOUKY 3PEHUSI.

B Tpertbeii riaBe Ha 0a3e UCCleNOBaHUS, MPOBEACHHOTO B MPEAbIIYIIUX
rJIaBax, MPUBOAATCA KOHKPETHBIE PEIICHHS 3aayd, MPELIaracéMble CTYJICHTOM.
OcHOBHasE YacTh NPENJIOKEHUM JOKHA OBITh CBA3aHA C oOOecreyeHueM
IKOHOMHYECKOW 0€301MaCHOCTH OPTaHU3aIlNH, MO0 €€ COCTABIIIONINX (Harpumep,
¢buHAHCOBOW 0€30IaCHOCTH OPraHW3alvu), MO0 ¢ HEWTpaM3alueld BO3MOXKHBIX
yYIpO3 SKOHOMUYECKOH 0€30MacHOCTH.

[Ipemyiaraemble pemieHUs] JOJKHBI CONPOBOXKIATHCS WIUTHOCTPATUBHBIM
MaTepuasioM (TpaduKy, TUarpaMMbl, PacyeThl U T.II.).

Ocoboe BHHMMaHWE CIEIYyeT YJEIUThb TOCIEACTBUSIM  BHEAPECHHS
IIPEMIOKEHUN CTyACHTAa HA MPAKTUKY COOTBETCTBYIOLIEH JEATEIBHOCTH, Ha
W3MEHEHUE COOTBETCTBYIOIIMX HKOHOMHUYECKHMX IIOKAa3aTesell AesTENbHOCTH
INPEANPUATHS. B CIIy4a€ OCYLIECTBICHUS WM MEPONPHITHH, IPEUIOKEHHBIX
CTYJICHTOM.



Bce BBIBOIBI M peKOMEHIAIMU, TpeajiaraeMbie B padoTe, JOJKHBI OBITH
000CHOBaHBI U APTYMEHTHUPOBAHHBI.

B 3akiodeHHM KpaTKO YNOMMHAIOTCS OCHOBHBIE 3Talbl HCCIEAOBAHMS,
OTpaXaloTCsl OCHOBHBIE PE3yJIbTAThl, IMOJIYYEHHBIE CTYIAEHTOM, TpeOyeTcs
chOpMyIMpPOBATh OCHOBHBIE BBIBOJABI U pekoMeHAanuu 00 3h(exkTuBHOCTH
MPOU3BOJACTBA U MEPOIPUATUH, HANPABIECHHBIX HA 00ecreuyeHne YKOHOMUYECKOU
0€30MacHOCTH OpraHu3aIuu.

Crpykrypa padoTsl

He3zaBucuMo oOT H30paHHONW TEMBl PEKOMEHAYETCS MPUAECPKUBATHCS
MPUBEICHHOIN HIKE CTPYKTYPBI KypCOBOM paOOTHI:

TUTyJIbHBIN JIUCT.

Conepxanue.

3aganue.

BBenenue.

OCHOBHOI TEKCT pabOTHI.

Pacuernast yacTb

3aKIrOUYCHHUE.

Crrcok UCIOIb30BaHHBIX UICTOYHHUKOB.

[Ipunoxenus.

OCHOBHOI TEKCT padOThl JOJKEH COCTOSTh W3 BBEIEHUSA, TPEX IJaB H
3axmmoueHus1. Kaxnas rnaBa pa3ouBaeTcs Ha ABa-Tpu maparpada.

JaneHelee qpo6iieHne raaB U maparpagoB HE JOIMyCKaeTCsl.

O6beM OUMIOMHON PabOTHI CTYJEHTA JOKEH COCTABIATh 35-50

CTpaHUII TEKCTa, HAOPAHHOTO Ha KOMITbIoTepe (0e3 yuera MpuiIoKeHuH).

[TpumepHBIit 00BEM CTPYKTYPHBIX YacTel TUILIOMHON paboThI (B MpOLIEHTaX
K 0011IeMy 00beMY OCHOBHOTO TEKCTa):

- BBeseHue -5%,

- OCHOBHa4g 4acTh - 50%,

- pacueTHas 4acTh - 40%,

- 3aKJroueHue - 5%.

OO0uue TpedOBaHUA K HAITUCAHUIO M 0()OPMJICHUIO PA0OTHI

Texcr paboThl AOMKEH OBITH MAIIMHONUCHBIM HA OJHOM CTOpPOHE Oeyoi
oymaru popmara A4 (210x290 mm). TTosst TOJDKHBI OCTABIISITHCS ITO BCEM YEThIPEM
ctopoHaMm jucta. Pasmep neBoro mons - 30 mm, mpaBoro - 10 MM, BepxHero u
HUKHETO ToJiei - 20 mm.

MpudT npunTepa H0IKEH OBITH YETKUM, YEPHOTO 1BeTa. [Ipu BhIMOIHEHUH
pabotel Ha kKommbloTepe (B TekcroBoM pemaktope WORD) Heobxomaumo
YCTaHOBUTH CJICTYIOIINE TapaMEeTpPhI:



-mpudT Times New Roman, pasmep mpudra 14;

- BbIpaBHUBAaHWE MO IIMPUHE, TepBasi CTpoka paBHa oOTcTyn 1,25 cM,
MEKCTPOYHBbI uHTEepBan — 1,5 (mpu 3TOM OTCTym cropaBa/cieBa W HHTEpPBa
nepe/mociie paBHbI HYJIIO).

Pabora noimkHa OBITH COPOIIIOPOBaHA.

damMuiy, Ha3BaHUS YUPESKIACHUHN, opraHu3aiui, GupM, Ha3BaHUE U3
U pyrue UMeHa COOCTBEHHbIE B pa0OTE MPUBOJATCS Ha SA3bIKE OPUTHHAIA.

Bce crpanumiel  paboThl, BKIIOYAS WJUTFOCTPAIMM W MPUIIOKEHUS,
HYMEPYIOTCSI TIO TIOPSJIKY O€3 MPOIyCKOB M MOBTOPECHHM apabckumu nudpammu.
[lepBoii cTpaHULIEW CUMTAETCA TUTYJIBHBIM JIMCT, HA KOTOPOM HyMepalus CTPaHHLL
He cTaBUTCS. HoMep cTpaHUIIBI IPEICTaBISIOT B IICHTPE HIKHEHN YacT JucTa 0e3
TOYKHU.

['maBbl MOKHBI MMETh TOPSAKOBBIE HOMEpA B TIpeaesiax Bce paboThl,
o003HaYeHHbIE apaOCKUMH IUdpaMu 0€3 TOUKH.

Kaxxnp1il CTpyKTYpHBIN 3JI€MEHT, B TOM YHKCJE IJ1aBy paOOThl HEOOXOIUMO
HAYMHATh C HOBOTO JiMcTa (cTpaHuisl). HazBaHue KakaoM Ti1aBbl 3alMCHIBAIOT IO
HEHTPY MPOMUCHBIMU OYKBaMM C HOBOW CTpaHHIIbI 0€3 MEPEHOCOB, 0€3 TOYKHU B
KOHIIE, HE TTOTYEPKUBAs.

Ha3Banue myHKTa, MOJAMYHKTa 3aMHMCBhIBAIOT ¢ ab3amHoro orcryma 1,25,
BBIPABHUBASI 110 IIUPHUHE. 3ar0JIOBKHU MOAIYHKTOB CJIEAYET MeYaTarh ¢ MPOIMUCHON
OyKBBI 0€3 TOYKU B KOHIIE, HE TIOTYEPKUBAS.

PaccrossHne Mexmay 3arojloBKaMu TJaBbl W TyHKTA, MOAMyHKTa - 1
cBOOO/IHAsl CTpoka. PaccTosiHue MEXITy 3arojiloBKaMu U TEKCTOM — 1 cBoOOjHAast
CTPOKa, MEXIy TEKCTOM M 3arojOBKOM CJEAYIOIMIETO MYHKTA, TMOMAIMYHKTa — 2
CBOOOJIHBIE CTPOKH.

dopMynbl, 3a HCKIIOYCHHEM (OPMYJ, TMOMEMAEMbIX B TPHIOKCHUH,
JIOJDKHBI HYMEpOBAThCS CKBO3HOM HyMeparued apabckumu 1udpamu, KOTOphIE
3aMKCHIBAIOT Ha YPOBHE (DOPMYJIBI CIIpaBa B KPYTIJIbIX CKOOKaX.

CchUIKM B TEKCTE Ha MOPSIAKOBBIE HOMepa (opMyIT Ial0T B CKOOKaX,
HanpuMmep, ... B popmynax (5, 6).

p= ':T-]F[D—msc}fqu_'::wﬁsﬁfz} « 100, (5)
; = s ©

Joam

IJI€ p - PUCK HHBECTUI[MOHHOIO MTPOEKTA,;

4Il, - IJIaHupyeMasi BeTUYMHa YuCTON NpulbuiH, pyo.;

9Il - cpeiHee 3HAaUCHHUE YHCTOM NMPUOBLIN MPHU Pa3InYHbIX BapuaHTax, pyo.;

DYII - AUCTIEPCUS YUCTOUN MPUObLIH;

y(z) - ynkus Jlamaca;

B(z) - dynkuus [aycca.

TaOnuipl NpUMEHSIOT AJs JIydlled HarJsiIHOCTH U YAO0OCTBa CpaBHEHUS
nokasarened. Ha3zpanue TaOnMIbpl, NpU €ro HAJIWYWH, JOJDKHO OTpa)xaTh €€



comepkaHue, OBITh TOYHBIM, KpaTKUM. TaOnuIlel, 3a HWCKIIOUYCHHEM TabOJIuIl
MPWIOKEHUH, CIIeTyeT HyMepoBaTh apaOCKUMU ITUppaMu CKBO3HOM HyMepaIuex.

Ta0numa -

HOMeEp Tupe Ha3Banue Tabnuiipl ¢ 00IbLION OYKBBI (TOUKA B KOHIIE HE CTABUTCSL)

Ha Bce TaOaumpl JOKyMEHTa JOJIKHBI OBbITh IPHUBENEHBI CCHUIKM B TEKCTE
JOKYMEHTa, IpPU CChUIKE CIEAyeT MHCAaTh CJIOBO «TabiuLa» C YKa3aHUEM €€
HOMEpA.

Wnmoctpanyu, mpu HEOOXOAUMOCTH, MOTYT HMETh HAWMEHOBAHHE U
MOSICHUTENIbHBIC  JaHHbIe (MOIpPHCYHOUHBIH TekcT). CnoBo «PucyHok» w
HAaMEHOBAaHHWE TOMEIIAIOT II0CIE IMOSCHUTENBHBIX JAaHHBIX W PaCIOararoT
cleayroImuM oopa3om (pucyHok 1).
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Pucynok 6.1 — IIporHo3HbIi BBITYCK MHHOBAIIMOHHOMN MPOIYKIIUU HA AYIIY
HaceneHus B pernonax FOra Poccuu B 2020 roxy, TrIC. pyoO.

[Ipunoxxenus 0003HAYalOT 3arjaBHbIMM OyKBaMH PYCCKOro ayidaBHTa,
Ha4MHas ¢ A, 3a uckmodenueM oyks E, 3, 1, O, 4, b, b, b.

Hanuume crmcka nutepaTypsl 00s13aTelbHO, CHOCKHM Ha JIMTEPATypy — B
KBaJpaTHBIX CKOOKaX.

ITocenoBaTeILHOCTDL BHINOJHEHHUS 3aJaHUS

TemaTuka KypcoBbIX pabOT pa3pabarhiBaeTCs TperojaBaresieM Kadeapsl.
Tema BbIOMpaeTCs CTyIEHTOM COTJIACHO HOMePY B cnucke B rpynmne. CryaeHTty
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MPEIOCTABIACTCS TPABO TPEIJIOKEHHS] CBOEH TEMATHKH C HEOOXOIUMBIM
o0oCHOBaHMEM Iiesieco00pa3HOCTH ee pa3paboTku ([Ipunoxenue A).

Bapuant pacuerHol wacTu omnpezensieTcss Mo mnepBoid OykBe Qamuinu
cryneHTa (Tabmuma 1).
Tabnuna 1 - BapuaHThl pacueTHOM 4acTH KypCOBOM pabOTHI

BAPUAHT HauanpHas OykBa (hamuiinm CTyieHTa
1 A, 10, 4, E, XK,
2 b,O, M, 3, U, @,
3 B, P, I, I, 11, Y,
4 r, 11, I, JI, C,
5 H, T,0,K VY, X

[IpenonaBatens mnOpu3BaH OKa3biBaTh HAYYHO-METOAMYECKYIO MOMOIIlb
CTYJICHTy TIPH CaMOCTOSATEIbHOM PEIICHMM WM HAy4YHBIX W MPaKTHYECKHUX
BOIIPOCOB B TBOPYECKOM paboTe, CBA3aHHON C MOMCKOM HOBBIX mjei. OgHako 3a
pe3yIbTaThl MPOICTIaHHON pabOThl OTBEYAET aBTOP-CTY/ICHT.

[Ipotiecc BBIMOTHEHUS! KyPCOBOM pabOTHI UMEET CIIETYIOIINE ITAIlbl

- BBIOOD TEMBHI,

- OAOOp ¥ U3YyUEHUE JTUTEPATYPHI IO TEME UCCIICIOBAHUS;

- cbop uHbOpMaIH;

- 00paboTka uHpopmaluy,

- COCTaBJICHUE TUIaHa KypCOBOM pabOTHI,

- pa3paboTka mporpaMMbl UCCIETOBAHUS IO pa3jieiiaMm;

- COCTaBJICHUE MHCTPpYMEHTapus (MakeTOB Ta0JIHII);

- HamnucaHWe YEPHOBOT'O BapuaHTa paboTHI,

- penakTupoBanue u ohopmieHUe pabOThl B COOTBETCTBUU C TPEOOBAHUSIMU;

- cJlaya KypcoBOi paOOThl Ha IPOBEPKY;

- W3Yy4YeHHUE 3aMEYaHUI U UX 10paboTKa;

- 3aImuTa KypcoBoi paboTHI.

JIJ1st yCrentHoro BBITIOTHEHHS U 3allIUThI KypCOBOM padOTHI CIIEyEeT y4eCTh
CJEAYIOIINE TOJIOKEHHUS:

- KypcoBas paboTa BBITIOJIHAETCS B TEUCHHUE M3YUYEHUS Kypca JUCIUIUINHBI,

- IPEMNo/IaBaTENI0 Ha MPOBEPKY KypPCOBOM paboThI TpeOyeTcs 1eCAaTh THEH;

- pabota Hajg 3aMedaHusiMu TpedyeT oT 2 10 10 guei.

[Toce mpoBepku pabOTHI MPENOaBaTeNlb COOOIIACT AaTy €€ 3alUThI.

KypcoBas pabota, cuMTaeTcs JAOMYIIEHHOW K 3aluTe, €CJIM OHa
MpeJCTaBlIeHa B 3aBEPIICHHOM BHJE, MOJMKHCaHA aBTOPOM U HMEET OTMETKY
MIpernojaBartelisi 0 ee JOMYyCKe K 3alluTe.

Kpurepuu oueHuBanus padorsl

Or1eHka 1o 3ammTe KypcoBOil pabOThI ONIPEAeIIeTCs OIEHKAMU: KOTIUYHOY,
«XOPOILO», KyJOBJIECTBOPUTEIBHO», KHEYJOBIECTBOPUTEIBHO.
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Ouenka «OTJIUYHO» BBICTABIIACTCS MPU yCIOBUH, UTO:

paboTa BBINTOJIHEHA CaMOCTOSATEIBLHO, HOCHUT TBOPYECKUH XapakTep,
BO3MOYKHO COJICP)KaHHUE DJICMEHTOB HAyYHOW HOBU3HHI,

cobpan, 0000IIeH ¥ MpOoaHAJW3UPOBAH JIOCTATOYHBIM  00BEM
JUTEPATYPHBIX UCTOUHUKOB;

IpU HAIMCAaHUM M 3aluTe padOThl CTYJIEHTOM JHEBHOT'O OTICICHHS
MIPOJICMOHCTPUPOBAH  BBICOKHA  YPOBCHb  Pa3BHTHS  OOIICKYJIBTYPHBIX U
Mpo(PECCHOHANIBHBIX ~ KOMIETEHIIUHA, TEOPETHYECKHEe 3HAHWS W HaJU4He
MIPAKTHYCCKUX HABBIKOB;

- paboTa xopomio oopmiIeHa U CBOEBPEMEHHO MpeCcTaBlieHa Ha Kadeapy,
MOJTHOCTBIO COOTBETCTBYET TPEOOBAHUSM, MPEIBABIICMBIM K COICPKAHUIO W
o OpMIICHUIO KYPCOBBIX PabOT;

- Ha 3alIUTe OCBEIICHBI BCE BOMPOCHI MCCIIENOBAHUS, OTBETHI CTYJEHTA Ha
BOIIPOCHI  MPO(GECCHOHAIBHO  TPaMOTHBI,  HMCUCPIIBIBAIONINE,  PE3YJIbTaThl
WCCJICI0BAHMS TIOJKPEIICHBI CTATUCTUYCCKUMH KPUTEPUSIMH;

O1eHKa «XOPOIIO» CTAaBUTCSI, €CIIH:

TeMa pabOThl PacKphITa, OJIHAKO BBIBOJBI M PEKOMEHJAIMM HE BCETra
OPUTMHAJIBHBI U / WM HE UMEIOT NPAKTHYECKOH 3HAYMMOCTH, €CTh HETOYHOCTH
IIPU OCBEIIICHUH OT/ACIIBHBIX BOIIPOCOB TEMBI,

cobpaH, 0000IIEH U TMpoaHAJU3UPOBAH HEOOXOAUMBIH  00BEM
MICUXOJIOTHYECKON JUTEPATyphl, HO HE TIO BCEM AacCIeKTaM HCCIICTyeMOU TEMbI
C/IEJIaHbI BBIBOIBI 1 OOOCHOBAHBI MPAKTHYECKUE PEKOMEHIAIINH;

NPy HAMUCAaHWUU M 3alUTe palbOThl CTYACHTOM IPOJEMOHCTPHPOBAH
CPEIHHIA  YpPOBEHb Pa3BUTHS  OOMEKYIbTYPHBIX H  MPO(EeCCHOHATHLHBIX
KOMITCTCHIINM, HAJINYUE TEOPETHYECKUX 3HAHWA W JOCTATOYHBIX MPAKTHUYCCKHX
HAaBBIKOB;

paboTa CBOEBPEMECHHO IMpeJCcTaBicHa Ha Kadeapy, €CTh OTACIIbHBIC
HEJIOCTATKHU B €€ 0POpMIICHUH,

+ B TIPOIIECCE 3aIIUTHI pa0OTHI OBLIN HEIOJIHBIC OTBETHI HA BOIIPOCHI.

OueHka «yJ10BJIeTBOPUTEIbHO» CTABUTCS, KOT/1a:

- TeMa pabOThI PACKPhITA YACTHYHO, HO B OCHOBHOM IPABHJILHO, JOMYIIECHO
MMOBEPXHOCTHOE M3JI0’KEHHUE OT/ICIIBHBIX BOIPOCOB TEMBI,

B paboTe HEIOCTATOYHO IIOJHO Obla HMCIOJIb30BaHA IICHXOJOTHUYCCKAs
JUTEpaTypa, BBHIBOJABI W TPAKTUYCCKHE PEKOMCHJANMHA HE OTpaXaiu B
JOCTAaTOYHOW CTENEHH COAepKaHue padboThI;

IpY HAMWCAaHWUW W 3alluTe padOThl CTYIECHTOM THPOIAECMOHCTPHUPOBAH
YAOBIICTBOPUTETHHBIN YPOBCHD pa3BUTHSA OOIICKYJIBTYPHBIX 51
PO ECCHOHAIBHBIX KOMIICTCHITUH, TMOBEPXHOCTHBIH YpPOBEHb TEOPETHUSCKHUX
3HAHWUU U TIPAKTHYECKUX HABBIKOB;

- paboTa CBOEBPEMEHHO MpeEJICTaBICHA Ha Kadeapy, 0JJHaKO HE B MOJHOM
o0beMe 1Mo cozepxkaHuio u / Wik 0pOPMIICHHIO COOTBETCTBYET IPEIbIBISICMBIM
TpeOOBaHUSIM,



- B TIPOIIECCE 3alIUTHI BRITYCKHUK HEJOCTATOYHO TTOJTHO M3JI0KHI OCHOBHBIE
HOJIOKEHHS pabOThI, UCIBITHIBAJ 3aTPYJHEHHUS IIPU OTBETAX Ha BOIPOCHI.
OuneHka «HeyI0BJIETBOPUTEIbHO» CTABUTCS, €CIIH:
cofepkaHue pabOThl HE pACKPbIBACT TEMY, BOMNPOCH H3JI0KEHBI
0ecCUCTEeMHO U TOBEPXHOCTHO, HET aHalM3a NPaKTUYECKOro Marepuala,
OCHOBHBIE TTOJIO’KEHUS U PEKOMEHIAIUN He UMEIOT 000CHOBAHUS;
- paboTa HE OpUTrHHAJIbHA, OCHOBaHA HAa KOMITWJISIIMY TyOJIMKaLui 110 TeMe;
Npyd HANMWUCAHWHM W 3aluTe PadOThl CTYJCHTOM MPOJSMOHCTPUPOBAH
HEYJIOBIICTBOPUTEIIHHBII YPOBCHB pa3BUTHS OOIIEKYTbTYPHBIX u
po¢eCCHOHATLHBIX KOMIIECTCHITNH;

- paboTa HECBOEBPEMEHHO MpEICTaBlIeHa Ha Kadeapy, HE B MOJHOM 00beMe
M0 COACPHKAHUIO U 0(OPMIICHHIO COOTBETCTBYET MPEAbSIBISIEMbIM TPEOOBAHUSIM;

- Ha 3alIUTe CTYACHT THEBHOTO OTJIEICHHS IMOKa3aJl IOBEPXHOCTHBIC 3HAHUS
10 UCCIIelyeMOl TeMe, OTCYTCTBUE NPECTaBICHUN 00 aKTyaJbHBIX MPodiieMax Mo
TemMe paboThl, III0X0 OTBEYAJ Ha BOMPOCHI.

PykoBoguTenr MMeeT MpaBO pPEKOMEHIOBATh Jydinue padoThl s
UCTOJIb30BaHUs B y4eOHOM Tpoliecce M JUIsl BHEIPEHUS UX B MPAKTHKYy. B Tex
cllyyasix, Korjga paboTa TpPU3HAETCS HEYyJIOBJIETBOPUTEIBHON, 3aBEYIOIHIA
Kadeapoil ycTaHaBIMBAaeT, MOXKET JM CTYJIEHT MPEICTaBUTb €€ K IOBTOPHOM
3alUTe ¢ J0padOTKOM WM ke 00s3aH pa3paboTaTh HOBYIO TEMY, KOTOPYIO
peKoMeHyeT kadepa.

B ciywae 3ammMcTBOBaHMS pabOTBI y JPYTHX CTYJCHTOB W B Clydae
HECOOTBETCTBUSI  pabOTBl  MPEABSIBISIEMBIM  TPEOOBAHWSM  IPETOAABATEIb
OCTaBIIsIET 3a COOOM MpaBO HE AOIMYCKaTh KypCOBYIO paboTy K 3ammre. B sTOoM
cllydae MarucTp 00si3aH B T€UECHUE HEAETU NMPEICTaBUTh HOBYIO KypCOBYIO padoTy
1o JAPYyroMy BapuaHTy, yKa3aHHOMY MpemnojaBaTereM. B mpoTuBHOM ciydae
CTYAEHT Oy/eT CUNTAThCS HE BBHITIOJIHHUBILUM KYPCOBYIO paboTy.

Tpebyemblii ypoBeHb OPUTHHAIBLHOCTH - HE MeHee 50%.

IHopsiiok 3a1MTHI PAadOTHI

[TosiyduB OT Hay4YHOrO PYKOBOJUTEJISI IOMYCK K 3allUTEe, CTYJECHT HAaUMHAET
TOTOBUTHCA K 3allIUT€ KypCOBOM palOThl, T.€. JAEMOHCTpPAllUM 3HAHUU TEMBI,
YMEHHUSI OTCTaMBaTh WM3JIOKCHHBIM MaTepuall, apryMEHTUPOBATh CBOM BBIBOJBI U
MPEIOKECHUSI.

[To ycMOTpeHUI0O HAy4HOTO PYKOBOAMTEINS MPOIEAypa 3allUuThl KypCOBOM
paboThl  MOXKET  HOCUTh  XapakTep  JBYCTOPOHHEIO  B3aUMOJCUCTBUS
(mpemogaBaTelb — CTYICHT), a MOXET OBITh W IyOJWYHOM, IPOXOJUTH B
CTYyACHYECKON TPYIIIIE.

Ha 3ammre cTyeHT MOJKEH KpaTKO M3JI0KUTh COACpKaHUE CBOEH paldoThI,
MOCTaBJICHHBIC B HEW MPOOJIEMBI, PUBECTU CBEACHUSI 00 UCTOYHUKAX, HA OCHOBE
KOTOPBIX OHa HamucaHa. JKenaTeabHOo clieflaTh MPE3CHTAIIMI0 Pa0OThl B PEIaKTOPE
Power Point uinu PDF.
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[Tponienypa 3amuThl TpeanoiaracT yCTHy0 (GopMy OTBETOB CTyICHTa Ha
BOIIPOCHI, 3ajJ[aBaeMble HAYYHBIM PYKOBOJIUTEIEM IO TeME KYypCOBOW pPabOTHI,
TIOATOMY CTYJIEHT JOJDKEH IMOJITOTOBUTHCS K BOIMPOCAM, KOTOPhIE MOTYT OBITH
3a/IaHBI TI0 TEME HCCIICAOBAHHUS.

Ecnu cTymeHT XOpoIIo MOATOTOBHJICS K 3alllUTe W Jajl MCUYSPIBIBAIOIINEC
OTBETHI Ha BOMPOCHI, YUEI 3aMEYaHUsl, COICPIKAIIUECS B OT3BIBE, & TAKIKE OTBETHII
Y Ha JIOTIOJTHUTENIbHBIE BOIIPOCH HAYYHOT'O PYKOBOAMTEIISI, OKOHUATEIIbHAS OLICHKA
KypCOBOW pa0OThI MOKET OBITH TOBBINICHA 10 CPABHEHHIO C TMEPBOHAYAIBHOM
(mpenBapuTENbHOM) OLIEHKOHW, OTpakeHHOH B OT3bIBe. M Haobopor, ecnu B
IpOLIECCEe 3alIUTHl CTYACHT IOKa3bIBaeT Ciaboe 3HAHWE pacCMaTPUBACMBIX B
KypCOBOH paboTe BOMPOCOB HJIM HE OPUEHTUPYETCS B COOCTBEHHOH KypCOBOIA
pabote, TO OlleHKa MOKET OBITh CHU)KEHA BILIOTH 10 HEYAOBICTBOPUTEIBHOI.

K Tekymeil ceccuu CTyAEHT JMJOMYCKAaeTcsi TOJNBKO TIOCIE MOTY4CHUS
TIOJIOXKUTENIFHOM OIICHKH 32 KYPCOBYIO paOOTYy 110 TaHHOM yueOHOW AUCIHUILIHHE.

CIIMCOK PEKOMEHAYEMbIX THOPOPMAINOHHBIX NCTOYHUKOB

6.1.1. OcHoBHasI TUTEPaTypa

ABTODHI, 3arimaBue W3narenscTBO, TOI Anpec
JI1.1 |bypkoB A. B. ITpoekTrpoBaHue HHPOPMAIIHOHHBIX CHCTEM B Mockga: Unreprer - | http://www
Microsoft SQL Server 2008 u Visual Studio 2008 VYuuepcurer .iprbooksh
Wudopmarmonnsix | op.ru/5216

TexHonorui 6.html

(UHTYUT), 2016

JI1.2 |Kpaxorkuna, E. B.  [MeTomp! u cpeacTBa NpoeKTHPOBAHUS CraBporionb: http://www
HMH(MOPMALMOHHBIX CHCTEM U TEXHOJIOTHIA: y4eOHOe Cesepo- .iprbooksh
mocobue Kagkasckwuii op.ru/6295

(henepanbHbIii 9.html

yauepcurtet, 2015

6.1.2. lonoiHUTEIbHASI JIUTEPATYpPa

ABTOpHI, 3arnaBue WznarenscTBo, rox Anpec
JI2.1 |®ensaman A. A. Co3naeM HH)OPMAIIMOHHBIEC CHCTEMBbI Mocksa: COJIOH- | http://www
TTIPECC, 2009 .iprbooksh
op.ru/8684.

html

J12.2 |XKnanos, C. A., WH}opMaoHHBIE CHCTEMBI; YUeOHUK It CTyIeHToB  |Mocksa: [Ipomereti, | http://www
Cobonesa, M. JI., YUpEXICHUI BBICLIIETO 00pa30BaHUs 2015 .iprbooksh
Andumona, A. C., op.ru/5813

Marpocos, B. JI. 2.html

6.2. [lepeyennb pecypcoB HHGOPMAHMOHHO-TEJIEKOMMYHUKAaNIMOHHOH ceTn ""UHTepueTt"

D1 |3amanHus Ha MabOpaTOpHBIE PaOOTH

D2 |3agaHus Ha NPaKTUYECKUE 3aHATHA

93 |Kpaxorkuna E.B. MeToas! u cpeacTBa MpoeKTUPOBaHHS HHPOPMALIMOHHBIX CUCTEM U TEXHOIOTHH
[Dnexrponnsiit pecypc]: yuebHoe nmocobue/ Kpaxorkuna E.B.— DiiekTpoH. TekcTOBbIE NaHHbie.— CTaBpOIIOJb:
Cesepo-Kaskasckuii ¢penepansubiii yausepeutet, 2015.— 152 ¢.— Pexxum pocryna:
http://www.iprbookshop.ru/62959.html.— 3BC «IPRbooks»

34  |Mopenu HHGOPMALMOHHBIX CHCTEM [DIeKTpoHHBII pecypc]: yuebHoe nocobue/ B.I1. ByoHos [u np.].—
DJIEeKTPOH. TEKCTOBBIE JaHHbIe.— M.. Y4eOHO-METOINUECKHI LIEHTP 110 00pa30BaHHIO Ha JKEIE3HOAOPOKHOM
tpancmopte, 2015.— 188 ¢.— Pexum goctyma: http://www.iprbookshop.ru/45279.html.— 9BC «IPRbooks»

35 [3omoror C.1O. IIpoekTrpoBanne HHGOPMALIMOHHBIX CHCTEM [DIEKTPOHHBIH pecypc]: ydeOHoe mocobue/ 30510TOB
C.}10.— DnekTpoH. TeKkcToBbIe JaHHbIe.— ToMck: TOMCKHIT TOCYIapCTBEHHBII YHUBEPCUTET CHCTEM yHPABIICHHS
u paanosektpornky, Db Konrenr, 2013.— 88 ¢.— Pexum gocryna: http://www.iprbookshop.ru/13965.html.—
3BC «IPRbooks»
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[Ipunoxenue A

PexomenayeMas TeMaTrka KypcoBbIX paboT

Pa3paboTka 1aHa npoekra WHGOPMAIMOHHONW CHUCTEMbI ()1 MPeIMETHON
00J1acTH MaruCTePCKOM TUCCePTaINN)

Pa3paboTka 1miaHa mpoekTa MporpaMMHOTO obecrieueHus (T peaMeTHOM
00JIaCTH MarucTepCKON UCCEPTAIIH

Pa3paborka 1maHa mpoekta WHGOPMAIMOHHOW ceTH (I TIpeaMeTHOU
00J1aCTH MarucTepCKOM TUCCEPTAIINN)

~

JOKVMEHT ITOOITMCAH
VCHIEHHOI HEKBATTU®HIINPOBAHHON
3IEKTPOHHOI ITOJITHMCEIO

Homzrocts: nupextop THC (dumman) JI TY
Buaapener ceprudurara Jpoda Enena Anexcannpoena
Cpoxk peficTena ceprudurara ¢ 23.12.2020r. mo 23.12.2025r.

. S/
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