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BBepeHue

L]env kypcosoii pabomul 3aKpeTyIeHUE OCHOBHBIX TMOHSATUN U MOJIOKEHUN JIUCIIH-
WIKHbL «TexHoMoruu pa3pabOTKU MPOrpaMMHBIX CHCTEM», MPUOOPETEHUE MpaKTUYe-
CKHX HaBBIKOB aHAJIM3a U MPOEKTUPOBAHUS IPOIPAMMHBIX CHCTEM.

3aodaua xypcosoii pabomuvl COCTOUT B aHAIN3€E U MPOCKTUPOBAHUH MPEIMETHON 00-
nactu (IIpO) peanbHOM OpPraHU3alMOHHO-TEXHUYECKOW CHCTEMBbI C MCIOJIb30BaHUEM
O00BEKTHO-OPUEHTUPOBAHHOTO aHAJIU3a W MPOEKTUPOBAHUS Ha ocHOBe si3bika UML
B CASE-cucteme Rational Rose.

3aoanue no Kypcosoti pabome 3aKIIIOYAETCS B aHAIN3E BHIOPAHHOW (MM 3aJaHHON
pykxoBoguteneM) [IpO u noctpoenuun mozgeneit UML (B Tom uucne quarpamm). ITH MO-
JIeJIM JTOJKHBI B TIOJTHOM Mepe pacKphIBaTh 3Tan (HopMain3alii BEIOpaHHBIX 00BEKTOB
Y IIPOLIECCOB JUIA JaJbHEUIIEH peannu3auuy MPOrpaMMHON CUCTEMBI.

Jlns moctpoenust moneneit UML neoO6xoqumo ucnonb3oBath CASE-cucremy Ra-
tional Rose or IBM Rational. J{ns renepaunu koga Ha Delphi Pascal neobxonumo wc-
nosib3oBath cpeAcTBo Rose Delphi Link ot ¢pupmer Ensemble Systems, npeacrasisito-
niee 1uiardH k cucteme Rational Rose. OcHOBBI paboThl € CUCTEMOH U IJIarMHOM
paccMaTrpuBarOTCS B METOIMYECKHUX YKA3aHUIX K JIA0OPAaTOPHBIM paboTam.

Conepxanue KypcoBOil pabOThl OPUEHTHUPOBAHO HA MPOPAOOTKY CTYACHTAMHU yMe-
HUH, MOJyYEHHBIX BO BpeMs JaOOpaTopHbIX paboOT, U 3HAHMM, NPUOOPETEHHBIX B TEUE-
HUE Kypca JISKIIUNA M0 TUCIUIUINHE « [eXHOIOTuU pa3paboTKH MPOTrPAMMHBIX CUCTEM.

Tak kak RUP siBnsieTcs CIMIIKOM CIIOKHBIM MOAXOAOM ISl pa3padO0TKU CUCTEMBI
B paMKax KypcoBo# pa0OoThl, B kauecTBe 0CHOBBI BbIOpaH noaxoa ICONIX Process.

KypcoBast paGoTa BBINOIHIETCS CTyJCHTAMHU B TEUEHUE CEMECTPa CaMOCTOATEIHHO

B COOTBCTCTBHH C MHAWBUIYAJIbHBIMHU 3aIaHUAMMU.



1. Obwume cBegeHUs

JlJis BBIMONMHEHUS KypcOBOW pabOThl HEOOXOIMMO 3HATh HEKOTOPBIE AaCIEKTHI

a3bika UML u [Ipouecca ICONIX.

0O630p sA3bika UML

UML — 310 ob6mieneneBoii 00bEKTHO-OPUEHTUPOBAHHBIN S3BIK IS BU3yaIH3AIUH,
CHelMPUIMPOBAHMS, aHATIN3a, IPOECKTUPOBAHUS, KOHCTPYUPOBAHUS U JOKYMEHTHPOBa-
HUs apTeakToB nNporpaMMHoOi cucteMbl. McnonbzoBanue UML ocHOBaHO Ha mOHKMMa-
HUU OOIIMX MPHUHIIUIIOB MOJEIUPOBAHUS CIIOKHBIX CUCTEM, B YaCTHOCTH OCOOEHHOCTEM

npoiiecca 00bEKTHO-OPUEHTUPOBAHHOTO aHau3a u npoektupoBanus (OOAITI).

MpuHyunsl MmodenupoeaHusi

PaccMoOTpuUM KpaTKo MPUHIUIBI MOJCIUPOBAHUS — MIPUHLIMIIBI TOCTPOCHUS MOJIE-
JICH CJIOKHBIX CHCTEM.

[TepBBIM TIPUHITUTIOM SIBIISICTCS NPUHYUN AOCMPALUpo8aHusl, KOTOPBIA TPEAMUCHI-
BaeT BKJIIOYATh B MOJEJIb TOJIBKO T€ aCHEKThl pa3padarblBa€MOl CHUCTEMBbI, KOTOPbHIC
MMEIOT HEMOCPEACTBEHHOE OTHOIIICHUE K BBHIMOJIHEHUIO CUCTEMOM CBOMX (DYHKUIMM WU
CBOETO IIeJIEBOTO MpeaHa3HaueHus. Bce BTOpOCTENEeHHBIE JETalu OIMYCKAarTCs, YTOOBI
YPE3MEPHO HE YCIOXKHATH MPOLIECC aHATM3a U UCCIIENOBAHUS TTOJIYYCHHON MOJICIIH.

BTOpeIM NpUHITUTIOM SIBISCTCS MPUHYUN MHO2OMOOEIbHOCMU. DTOT TPUHITUII
MpeACTaBisieT coOO00M YTBEP)KJICHHUE O TOM, YTO OJlHA MOJIEIh HE MOXKET C JIOCTaTOYHOU
CTETNEHBIO AJICKBATHOCTH OINMMCATh PA3JIMYHBIC ACHEKThI CIOKHOM cucteMmsl. [Ipuemie-
Masi MOJICJIb CJIOKHOW CHCTEMBI JOITYCKA€T HEKOTOPOE YMCIIO B3aMMOCBSI3aHHBIX MPE-
CTaBJICHUW, KaXJI0€ U3 KOTOPBIX aJE€KBATHO OTPAKAET HEKOTOPBIM ACHEKT CTPYKTYPhI
WU moBeneHus: cucteMbl. Hanbonee oOmmMu npencTaBiICHUSMHU CIOKHOW CHUCTEMBbI
MPUHATO CUUTATh CTATUYECKOE U JTUHAMUYECKOE MPEACTABICHHUS, KOTOPHIE B CBOIO Oue-
peab MOTYT MOAPA3ACISITHCS Ha Ipyrue 00Jiee YacTHBIC MPECTABICHHUS.

TpeTbuM IPUHLIMIIOM SIBISICTCS NPUHYUN UePapXUYHOCHU. DTOT MPUHIUAN TIPEIIU-
ChIBAET paccMaTpHUBaTh MPOIECC MOCTPOSHUSI MOJCIIM Ha pa3HBbIX YPOBHIX aOCTparupo-

BaHUS WU JCTAIA3AIUN B PaMKaxX (PUKCHPOBAHHBIX MPEICTABICHUM.
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Puc.1. Monenu u npeacTaBiieHUs CII0KHONU CUCTEMBI
Takum oOpazom, npouecc OOAIl MOKHO MpPENCTaBUTh KaK MOYPOBHEBBIN CITyCK
oT HauOoJnee oOOIUX MOJAENeHd W MPEICTaBICHUN KOHIIENTYaJbHOTO YPOBHS K Oolee
YACTHBIM U JI€TAJIbHBIM MPEJCTABICHUSIM JIOTHYECKOr0 W (uznueckoro ypoBHsA. [lpu
sToM Ha KaxjaoMm wu3 3tanoB OOAIl »Tu Mozaenu mMoclieoBaTeIbHO JAOMOIHSAIOTCS
BCE OOJNBIITUM KOJMYECTBOM JIETAJIel, YTO IMO3BOJSET UM Oojiee aJeKBaTHO OTPa’KaTh

Pa3IMIHBIC ACIICKThI KOHKpCTHOﬁ peaim3annuun CJIO)KHOM CHUCTEMBI.

dopmasnibHoOe ornucaHue

UML cocTout u3 X0pouio Onpeesi€HHbIX B3aUMOJICUCTBYIOIINX YacTe: CEMaHTH-
K1 U cuHTakcuca. CeMaHTUKa TPEJICTaBIsieT cO00M HEKOTOPYI0 METaMoJeib, KOTopas
ornpezenseT a0CTPaKTHBIN CUHTAKCUC U CEMAHTUKY MOHSATUH OOBEKTHOTO MOJIECIMPOBA-
Hus Ha UML. Cunrakcuc npeacrapiser coboi rpaduaecKyro HOTAIMIO JJI BU3yalIbHO-
ro npeacraBicHus ceManTuku UML.

CemMaHTHKa ompeaensieTcs Ui ABYX BUJIOB MOJECJEH: MOJIENICH CTPYKTYp U MOJE-
neit noBeneHus. Mooenu cmpykmypul, WA cmamuyeckue Mooeau, OIUCHIBAIOT CTPYKTY-
Py CYILIHOCTEH WM YacTeil cucreMmbl. Moodenu nogederusi, Ui OuHamudeckue mMooeiu,

OIIMCBIBAIOT ITOBCACHUC CYH_[HOCTeﬁ CHCTCMBHI.



dopmanbHOe onrcanue camoro UML ocHOBBIBaeTCS Ha HEKOTOPOU 001Iel uepap-
XUYECKOU CTPYKTYpPE MOJECIBHBIX IPEACTABICHUM, COCTOALIEH W3 YETBIPEX YPOBHEM:
MeTa-MeTaMO/IeNlb, METAMOJIENb, MOJIENb U OOBEKTHI MTOJIb30BATEIS.

Mema-memamoodens IBASETCS OCHOBOM /Il BCEX METaMOJIEIbHBIX MPEACTABICHHM.
[maBHOE 3a/7a4a 3TOTO YPOBHSI COCTOUT B TOM, YTOOBI ONPENETUTh SA3bIK JUIsl cieludu-
Kanuu Meramonenu. Mera-meramozens onpenensaer moneiab UML Ha camMmoM BBICOKOM
YpOBHE a0CTpaklMM U SBIAETCS Hanbosee KOMMAKTHBIM e€ onucanueM. C npyroi cro-
POHBI, METa-METaMO/IeNIb MOXKET CIEHU(PUIUPOBATH HECKOIBKO METaMOJENEH, YeM J10-
CTUTAETCs OTEHIINAbHAS THOKOCTh BKIIFOYSHUS JOTIOTHUTEIBHBIX MIOHATUNH. DTOT YpO-
BEHb TECHO CBSI3aH C TEOPHEH (OpMaTbHBIX S3BIKOB.

MemamoOdens SBISIETCS SK3EMIUIIPOM WM KOHKPETH3alUUed MeTa-MeTaMOJEINH.
[maBHas 3a7mada STOTO YPOBHS — OMPENETUTH S3BIK MJIs1 crierudukanuy moaenei. Jlan-
HBIN YPOBEHbB SIBISIETCA O0Jee KOHCTPYKTHBHBIM, Y€M MPEABIIYIINH, MTOCKOJIBKY 00J1a-
naeT OoJiee pa3BUTON CeMaHTUKOUN 0a30BbIX MOHATUNA. Bce ocHoBHBIE monsTuss UML —
ATO MOHSATHUS YPOBHS METAMOJEIH.

Mooens sBASIETCS YK3EMIUIIPOM METAMOJIENIM B TOM CMBICIIE, U4TO JIt00ast KOHKPET-
Hasi MOJEJIb CUCTEMBI JTOJXKHA UCIOJIB30BATH TOJBKO MOHSATHSI METaAMOJEIIH, KOHKPETH -
3UpPOBAB WX MPUMEHHUTENIHO K JAHHOMY KOHTEKCTY. DTO YPOBEHb IS ONMCAaHUS HHPOP-
Manuu 0 KoHKpeTHou [IpO. OxpHako ecnu A1t HOCTPOEHUS MOAENHM UCHOJIB3YIOTCS I10-
aatus UML, To HeoOxoauma ToHasi COTIACOBAaHHOCTD MOHSATUN YPOBHSI Mojien ¢ 0a-
30BbIMU NOHATUAMU UML ypoBHS MeTaMoaemnu.

Obvexkm SBISETCA SK3EMIUISIPOM MOJENH, TaK KaK COACPKUT KOHKPETHYIO MH(DOP-
MallMi0 OTHOCUTEIBHO TOTO, YEMY B JEHCTBUTEIBHOCTH COOTBETCTBYIOT T€ WJIM HHBIC
MTOHSTUS MOJIETIH.

Metamonens UML onuceiBaeTcsi Ha HEKOTOPOM TMOIY(HOPMAILHOM SI3bIKE C HC-
MOJIb30BAHUEM TPEX MPEJICTABICHUIN: aOCTPAKTHOTO CUHTAKCHUCA, MPABHII TPABUILHOCTH
u ceManTuku. [lostomy meramonens UML moxeT paccMarpuBaTbCsi Kak KOMOMHAIUS

rpadugecKoil HOTaIMKU, HEKOTOPOTO (POPMATBHOTO SI3bIKA 1 €CTECTBEHHOTO SI3BIKA.



lMpedcmaeneHusi modenu

B pamkxax UML npencraBieHust MOAEIH CIOXKHON CUCTEMbI (DUKCUPYIOTCS B BUJIE
CHEIUATBHBIX TpadhUIeCKUX KOHCTPYKINHN — duazpamm.
B UML omnpenesnensl caeayromue BUAbl JUarpamMmm:
— Jluarpammel cTpykTyphlI (Structure diagram):
» Jluarpamma naketoB (Package diagram).
* Jluarpamma kmaccoB (Class diagram).
* Jluarpamma xkommno3uTtHOU cTpykTyphl (Composite structure diagram):
¢ /Iluarpamma xoornepaiuu (Collaboration diagram, UML 2.0).
* Jluarpamma o0bekToB (Object diagram).
* Jluarpamma peanuzanuu (Implementation diagram).
¢ Jluarpamma kommoneHToB (Component diagram).
¢ /luarpamma pazsépteiBanus (Class diagram).
— Juarpammel noBeaeHus (Behavior diagram):
* Jluarpamma npeneaeHToB (Use case diagram).
* Jluarpamma nepexonioB coctosiHuii (State machine diagram):
¢ /Iluarpamma coctosuuii (Statechart diagram).
¢ [luarpamma aestenbHocTH (Activity diagram).
» Jluarpamma B3aumogerctus (Interaction diagram).
¢ /IluarpamMma nocnenoBarenbHOCTH (Sequence diagram).
¢ Jluarpamma cunaxponusamnuu (Timing diagram, UML 2.0).
¢ luarpamma kommyHukanuu (Communication diagram, UML 2.0) / Jluarpamma
koomneparuu (Collaboration diagram, UML 1.x).
¢ /luarpamma 0630pa B3aumoseictBus (Interaction overview diagram, UML 2.0).
B nannbIx ykazanusx Oyzaert ucnonb3oBarb UML Bepcum 1.x.
B psine momxomoB MCTONB3YIOTCS COOCTBEHHBIE BHUIBI JUATPAMM, KOTOPBIE TEM
HE MEHEEe MOXKHO IMPEACTABUThH KaK NMEPEUNCICHHBIC BBIIIE BUJIbI C UCTIOIH30BAHUEM ME-

XaHU3MOB paCHIMpPCHUA.



Auazpamma po6acmHocmu

Juaepamma pobacmnocmu (Robustness diagram, Tx. [uarpamMma OpPUTOHOCTH)
oToOpaxkaeT 0OBEKTHI, y9aCTBYIONIUE B CIICHAPUHU, U UX B3aUMOJICHCTBHE, B ITOM CMBIC-
Jie OHa MOJI00HA TarpaMme KOONEeparliH.

OpHako quarpaMma poOACTHOCTH CTPOMTCS KakK JuarpaMMa KJacCOB C MCIOJIB30-
BaHUEM CTEPEOTHUIIOB. B 3TOi [uarpaMMe UCTIONB3YIOTCS CIEIYIONUE CTEPEOTHUIIBI:

— Akt€p (actor) — BHemHUM (K cUCTEME) CYyOBhEKT/OOBEKT, Y4acCTBYIOIIUN B CIICHA-
puu; 0ToOpa)xaeT COOTBETCTBYIOIIETO aKTEPA U3 IUArpaMMBbl MTPELEICHTOB.

— I'pannunbiii 00bekT (boundary object) — 0ObEKT Ha IpaHUIIE CHCTEMbI C BHEIIHEH

cpenoil; 0OBIYHO SIBIISIETCS OOBEKTOM, MCIOJIb3yEMbIM AKTEPOM IMPH B3aHUMOIEH -
CTBHUH C CUCTEMOI; YaCTO OTOOPa)KaET CBSI3b U3 TUATPAMMBI MTPELICICHTOB.

— OObeKT-CYIHOCTE (entity object) — UHPOPMAIIMOHHBIN OOBEKT CUCTEMBI; SIBIISECTCS

o0bekToM U3 mojenu [IpO; 00bIYHO 0TOOpakaeT HEKOTOPYIO0 MHQPOpPMAIIHNIO, HEOO-
XOJIMMYTO JIJISl BBITIOJTHEHUS TIPETieZICHTa (M HE TOJIBKO).

— OObekT-ynpasiaeHue (control object) — ynpaBisitomiuii 0ObEKT CUCTEMBI; SIBISETCS

«COETUHUTEIEM) TPAHUYHOTO 00BEKTA U 0OBEKTA-CYIITHOCTH; OOBIYHO OTOOpaXKaeT

HEKOTOPYI0 (PYHKIIHMIO, HEOOXOUMYIO (TOJIBKO) JJIs BHITIOJIHEHUS TIPEIECHTA.

I'pannuHBIi 00BEKT OOBEKT-CYITHOCTh OOBeKT-ynpaBieHue

Puc.2. DnemeHnTsl AuarpaMMbl poOacTHOCTH

[Tpumep rpaHMYHBIX OOBEKTOB: TEMEHTHI MOJIB30BATEILCKOrO HHTEpdEica (OKHa,
SKpaHbl, AUAIOrd, MeHio). [IpuMepsl 00BEKTOB-CyLIHOCTEH: TaOnuIbl 0a3bl JAHHBIX,
¢aiinbl ¢ uHGOpMaLen ATUTEIBHOTO XPAHEHUs, PE3YJIbTaThl OUCKA.

OOBEKThI-yNpaBiIeHUs peaIn3yloT MPUKIAJHYIO JOIMKY CUCTEMBI, OTAENsAd €€ Ofl-
HOBPEMEHHO OT T'PAaHUYHBIX OOBEKTOB M OT 0OBEKTOB-CyIIHOCTEH. Ha mpakTuke 00beK-
THI-yIPABICHUS PEIKO PEATN3YIOTCS UMEHHO KaK OOBEKThI, OHU OOBIYHO IPOrpaMMUpY -
IOTCS B BUJE€ METONOB KiaccoB. Ilo3ToMy 0OBEKT-yIpaBiIieHHE Ha3bIBAIOT TAKXKE

KOHTpoJuiepoM (controller).




JlnarpamMmbl IPELeICHTOB 0OBIYHO 0TOOPaKat0T OCHOBHOW MOTOK, JUarpamMmbl po-
0acTHOCTH TO3BOJISIOT 0TOOPa3UTh OJHOBPEMEHHO M aJIbTEPHATUBHBIE IOTOKU U MOTO-
My OOBIYHO CTPOSITCA MO MOJHBIM TEKCTOBBIM OITMCAHUSM MPELEACHTOB.

ITocTpoeHue BBINOIHAETCSA B COOTBETCTBUU C ITPOCTHIMU ITPABUIIAMM:

1. AKTEpHI CBA3aHBI TOJBKO C TPAHUYHBIMUA OOBEKTAMH.
2. I'pannyHbIe OOBEKTHI CBSA3AHBI TOJBKO C AKTEPAMH U KOHTPOJUIEPAMHU.
3. OOBEKTHI-CYIIHOCTH CBSI3aHbI TOJIBKO C KOHTPOJUIEPaMH.

4. KonTtposiepsl (0ObEKThI-yIPABIICHUS) CBSI3aHbI C TPAHUYHBIMU 00BEKTaMU, 0OBbEK-

TaMU-CYIIHOCTAMU U IPYTUMHU KOHTPOJUJIEPAMH, HO HE C aKTEPAMU.

I[OHYCTI/IMBIC CBA3HU He,Z[OHYCTI/IMbIe CBA3HU

Puc.3. IIpaBuna quarpaMMbl poOacTHOCTH
Hcnonb3oBanue auarpamm poOaCTHOCTH MO3BOJIAET YTOYHUTH AUArpaMMy KIaccoB

st monenu [IpO u Oosee TOYHO MOCTPOUTH TUATPAMMbI B3aUMOJICHCTBHUSL.



2. MNopAanok BbINOSTHEHUA

B xoze BbIMoOTHEHUST KypcOBOM pabOThI CTYEHTHI TOJKHBI pa3paboTarh apXUTEK-
Typy CHCTEMBI COITIACHO IOJIyYEHHBIM MHINBUAYAJIbHBIM 3aJaHUSM.

Kaxxaplii CTyeHT noslyyaeT MHAMBUIAYAIBHOE 3aJaHue. [[ns rpynmsl CTyIAEHTOB
MOKET OBITh BBIJIJAHO 00Illee 3aJJaHue, €CIIU JJI KaXI0ro CTYIEHTa 3TOM Irpymibl OyaeT
YCTaHOBJIEHA POJIb U OTBETCTBEHHOCTH 34 BBINOJIHEHUE ONPENEIEHHON YacTH J3TOTO 3a-
JaHWs, IPU 3TOM 3TU YaCTU HE JIOJDKHBI IIEPECEKAThCS U 3aBUCETh APYT OT Apyra. JTH
poOJIeMbl PEIIalOTCs CTYIEHTaMH TPYIIbI U BO BpEMsI KOHCYJIBTAIIMK MOJTYYEHHOE pe-
HIEHUE JOJDKHO OBITh YTBEPIKICHO PyKOBOJIUTEIEM KypPCOBOM paboThl B BUE MOCTAHOB-

KH HHHHBHI{Y&HBHOﬁ qaCTu O6HIGFO 3aJaHus.

OnpepeneHue 3agaHuna

[TocTaHOBKA MHIMBUIyJIbHOTO 33/IaHUSI BKJIIOYAET B ce0s CIeAyIONINe YacTH:
1. Tema 3aganus — onucanue npeamernon oomactu (IIpO) cucremsl.
2. OyHKIMOHANIBHBIE TPeOOBaHUS K CHCTEME — TPEOOBaHUS 3aMHTEPECOBAHHBIX JIHII,
pebsBIsIEMbIE K pa3padaTbIBa€MOil CCTEME.
3. HedyHkmmonanbaple TpeOOBaHHUS K CHCTEME — TpeOOBaHUS, TPEAbSIBISICMbIC
K BO3MOXKHOCTSIM CUCTEMbI W/HJIW 3aJIal0IINe JUTSl He€ OrpaHUYCHUS.
[ToctaHoBKa 3amaHusi MOXKET OBITH CHOPMYIHpPOBAHA PYKOBOJAUTEIEM KypCOBOM
paboThl WIM CaMUM CTyJAEHTOM. TpeOoBaHUSI K CUCTEME JOJIKHBI OBITH COTIACOBAHBI
CTYIEHTOM C PYKOBOJUTEIEM U MOTYT YTOUHSTHCS BO BpeMsl KOHCYJIbTALlMN JJIsS IPOXO-

KACHHN BCCX OTAIIOB BBIIIOJITHCHHUA pa6OTBI.

JTanbl BbINOIHEHUS

JIJisi KOHTPOJISI CaMOCTOSITENIHLHOM PabOThI CTYJICHTOB B T€UEHUE CEMECTpa U X aT-
TeCTalllM, a TAK)Ke MPOBE/ICHUS KOHCYJIBTALUNA BHITIOJHEHHWE KypCOBOM pabOThI OCyIle-
CTBJISIETCSI B HECKOJILKO ATANOB. DT 3Tallbl BO MHOI'OM COOTBETCTBYIOT 3Tanam I[Iponec-

ca ICONIX, a Bexu sIBIAIOTCA MOMEHTAMU MIPOBEACHUS KOHCYIbTAIIUN.
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Puc.2.4. Mogaens K1 ans [porniecca ICONIX
B paMkax BBINOJIHEHUS KYpCOBOW pabOThl HEOOXOAMMO CJENO0BaTh CIENYIOLIEMY
NO3TAHOMY MNOPSAKY noctpoeHuss auarpamm UML nnst npaBuiibHOW pa3pabOTKH CH-
CTEMBI 110 UHANBUIYATLHOMY 3a/IaHHIO.
Oran 1 «AHanu3 TpeOboBaHU» BKIIIOUAET IlIary:
— CneundurupoBanue TpedoBanuil. [IpeacraBienne GyHKIIMOHAIBHBIX TPEOOBAHUM
B BUJIE TIpetie/ieHToB. [locTpoeHue o0mux auarpaMmm npereieHToB.
— KonnenryanpHoe mopenupoBanue. Onpenenenne (¢ y4€ToMm TpeOOBaHU) CYITHO-
creil [IpO u BoisiBneHue cBsizeil Mexay Humu. [loctpoenue obmert momenu [IpO
B BHJIE JUarpaMMbl KJIACCOB KOHILIENTYaJIbHOTO YPOBHS.
Bexa 1 «O030p TpeOOBaHMII» CAYKUT AJIA MPOBEPKU TOrO, YTO AHATPAMMBI 3TOTO
JTamna MpaBUIBHO M JOCTATOYHO MOJHO COBMECTHO OTPa)aroT Bce (DyHKUHMOHAIbHBIC

TpeOOBaHMUS.
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Oran 2 «HavyanbHOE IPOEKTUPOBAHUE)» BKIIOYAET IIIAru:

— Heranuzanusa npeueneHToB. OOPMUPOBAHUE TEKCTOBBIX ONMCAHUM MPELEACHTOB
B BHJIE OCHOBHOI'O U aJIbTEPHATUBHBIX IOTOKOB CLIEHAPUEB PAOOTHI CUCTEMBI.

— OmnpeneneHne ¢ TEXHUYECKON apXUTEKTypoid. BeiOop nHCTpyMeHTapus u miaardop-
MBI ¢ Y4ETOM HE(YHKIHUOHATBHBIX TPEOOBAHUM.

Bexa 2 «O030p Hayana au3aiiHa» CIY>KHUT JUIsl IPOBEPKHU TOTO, YTO OMMCAHUS TIpe-
LEICHTOB COOTBETCTBYIOT IMarpaMMam NpeIbIAYIIEro 3Tana, I03TOMY IPaBUIBHO U J0-
CTaTOYHO IOJIHO COBMECTHO OTPAKaIOT BCE (PYHKIIMOHAJIbHBIE TPeOOBaHMUs, a BbIOpaH-
Hasl TEXHUYECKasi apXUTEKTypa MO3BOJISIET pa3paboTarh CUCTEMY B COOTBETCTBUHU C He-
(bYHKIIMOHATBHBIMUA TPEOOBAHUSIMHU.

Oran 3 «IIpoexkTnpoBanne apXUTEKTYpPbD» BKIIOYAET [IATH:

— Anamm3 pobactHoctH. [locTpoenmne muarpamMmbl poOAcTHOCTH (KakK IuarpaMMbl
KJIACCOB C MCMOJIb30BaHUEM CTEPEOTHUIIOB) ISl KAXKJI0TO CILIEHapHsl MpeLEeeHTa.

— Jlornueckoe MonenupoBaHHE CTPYKTypbl. OOHOBIEHHME JUArpaMMbl KIJIACCOB
c yuétoM guarpamMmmbl pobOactHocTH. [lomyuenue oOHoBnEHHOU Monenu [IpO
B BUJIE IMarpaMMbl KJIACCOB JIOTUYECKOTO YPOBHSI.

Bexa 3 «O030p nu3aitHa apXUTEKTYpbD» CIIY>KHUT JIJIsl TPOBEPKH TOTO, YTO AHArpam-
MBI 3Tafna COOTBETCTBYIOT JIPYT APYrY, NPAaBUIBHO U JOCTATOYHO MOJHO COBMECTHO OT-
pPaXarT CTPYKTYPY W MOBEACHUE CHCTEMBI, a TAKKE COOTBETCTBYIOT IHArpaMMam Ipe-
JBITYIIIETO dTana, a 3HaYnuT U QyHKIIMOHATHHBIM TPEOOBAHHUSIM.

Oran 4 «IIpoexkTupoBaHNe B3aMMOJICHUCTBUS» BKIKOYAET IIATH:

— Jleranuzanus cueHapueB. OnpesneneHue oObEKTOB B3aUMOJCHCTBUS, NEepeaaBae-
MBIX COOOILEHUN M HCTOIb3yeMbIX MeTO/I0B. [locTpoeHue nuarpamMm B3auMOJIEii-
CTBUSA (AUarpaMM IMocCJe10BaTeIbHOCTH U/WIIA KOOTIEpaIlnK).

— Jlornueckoe MonenupoBanue mnoBeaeHUs. (OOHOBIEHHE AMArpaMMbl KJIAcCOB
c yuétoM nuarpamm B3aumozeictBus. [lomydenne oGHoBnEHHONW Momenu [IpO
B BUJIE TMArpaMMBbl KJIACCOB JIOTUYECKOTO YPOBHSI.

Bexa 4 «O0630p nu3aitHa B3aMMOICUCTBUS aHAIOTHYHA MTPEABIAYIIEH BeXe.
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Oran 5 «IIpoexkTupoBaHre KOMIIOHEHTOB) BKJIIOYAET IIIaru:

— Jleranuzaius ocoOeHHOCTEH. BhIsiBJICHNE HETOCTATOYHOCTH MOCTPOCHHBIX MOJIE-
JIel IpU peanu3aluy HEKOTOPBIX 0COOeHHOCTeN cuctemsl. [locTtpoenne nuarpamm
MEPEX0/I0B COCTOSIHUM (IrarpaMm COCTOSIHUN W/WIIH JESITEIbHOCTH).

— @uznyeckoe MoxaenupoBanue. OOHOBIEHUE IUArpaMMbl KJIacCoB € YYETOM Jua-
rpamm nepexonoB coctosHui. [lomydyenue aeranpHor Monenu lIpO B Buzne nma-
rpaMMBbl KJIACCOB (PU3UUECKOTO YPOBHS.

Bexa 5 «O030p nu3aiiHa KOMIIOHEHTOB) aHAJIOTHYHA MPEbITyIIeH Bexe.
Oran 6 «IIpoexkTupoBaHue pean3alumy» BKIOYAET IIaru:

— Jleranmuzanus mozaenu. [locTpoenne nuarpamm peanuszanuu (quarpaMMm KOMIIOHEH-
TOB W/WJIH pa3BEPTHIBAHUA).

— MonenupoBanue peanuzanuu. [lomyuenune okoHuarenbHOl monenu [IpO B Buue
IUarpamMMbl KJIACCOB PEaM3allMOHHOTO YPOBHSI.

Bexa 6 «O030p nu3aiiHa KOMIIOHEHTOBY» aHAJIOTHUYHA MPEbIAYIIEH BeXe.
Oran 7 «Peanu3anus BKIKOYAET IIATH:

— I'enepupoBanue kozga. [lomyueHne nporpaMMHOIO KOJa CUCTEMBI ITyTEM aBTOMATH -
YeCKOW TeHepaluu U3 MocTpoeHHbIX auarpamm UML ¢ y4étom BBIOpaHHOTO
MHCTPYMEHTApUs U T1aT()OpMBI.

— IIporpammupoBanue. Hanmcanue oCTaBImerocs mporpaMMHOTO KOJa CUCTEMBI.

— Bepuduxamus. [IpoBepka mory4eHHOTO MPOrPaAaMMHOTO KO/Ia CHCTEMBI.

Bexa 7 «O030p nu3aiiHa KOMIIOHEHTOB» CIY>KUT JJIS MPOBEPKU TOTO, YTO MPO-
I'PAMMHBIN KOJ COOTBETCTBYET IOCTPOEHHBIM JIHArpaMMaM, PaCCMATPUBAEMBIM KakK pPy-

KOBOJICTBO K HAIITMCAHHUIO KOJA.

CopepxaHue oTyéTa

Pe3ynbrarel BEITIOTHEHHS KypCOBOW PaOOTHI HEOOXOAUMO MPEAOCTABUTH B BUJIE OT-
4yéTa, KOTOPBIN JOIKEH COAepKATh CIEAYIOIINE Pa3aeIibl:
1. ITocranoBKa 3aaHusL.
2. Conepsxkanue paboThI.

3. Beeaenue: onucanue [IpO.
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10.

11.

. Pesynbrarsel oTana 1.

—Cnenuduxarus TpeOOBaHMIA: OOIIHME TUATPAMMBI MTPEIEACHTOB.

—O6mas moxens [IpO: auarpamma Kj1accoB KOHLIENTYaIbHOTO YPOBHSL.

. Pesynbrarel 3Tana 2.

—PCSYJ'H::TaTBI ACTaJIN3allvi NPCHCACHTOB: OIMMCAHUS ITPCUCACHTOB.

—TexHuueckas apXUTEKTypa: HHCTPYMEHTapHil U miatdopma.

. Pe3ynbrarer oTamna 3.

—PCSYJ’IBT&TBI aHaJIu3a p06aCTHOCTI/II AuarpaMMbl p06aCTHOCTI/I.

—Jloruueckast MOJIETIb CTPYKTYPBI: JUarpamma KJ1IacCoB JIOTUYECKOTO YPOBHSI.

. Pesynbrarsel aTana 4.

—Pe3ynbrarhl AeTanu3aiu ClieHapUeB: AUarpaMMbl B3aUMOJICHCTBUS.

—Jlornueckas MOZCIIb NOBCACHUA: JUATpaMMa KJIACCOB JIOTUYCCKOI'O YPOBHA.

. Pesynbrarsel oTana S.

—Pesynbrars! feTanu3anuu 0COOEHHOCTEN: 1UarpaMMBbl IEPEXOJ0B COCTOSHUM.

—®Du3nueckas MOJCJIb: JuarpaMma KjiaCcCoB (1)I/I3I/I‘-I€CKOI‘O YPOBH:I.

. Pe3ynprarsl 3Tamna 6.

—Pe3ynbrarsl geTanu3anuu MOAEIU: JUarpaMMbl peaanu3aiyu.

—Mogens peanuzanuu: JuarpaMmma KjiacCoB peaiIn3alluOHHOIO YPOBHSI.

Pesynsrarsl sTana 7.

—Pe3ynprarel reHEpUPOBaHUS KO/A: CTEHEPUPOBAHHBIN ITPOrPAMMHBIN KO/I.

—Pe3ynprarsl IpOrpaMMHUpPOBAHUS: TIOJIYYEHHBIN IPOTPAMMHBIN KO.

—Pe3ynbrarel Bepudukanuu (TeCTUPOBaHUS / MHCIIEKTUPOBAHUS): UCXOJIHbIE JIaH-
HBIE U PE3yJIbTaThl IPOBEPKH, a TAKKE MTPOTPAMMHBIN KO CUCTEMBI.

3aKIIIouYeHHE: BBIBO/JI 11O pPE3YyJIbTaTaM BBIITIOJITHCHHA KprOBOﬁ pa6OTBI.

14



3. TunoBble 3agaHunA

NunuBunyanbHoe 3amanue GOpMyIUpYIOTCs MyTEM BBIOOpa JHOO KOHKPETHOM
[IpO pazpabaTpiBaeMOl CHUCTEMBI U MOCJIEIYIONIETO ONPEACTICHUsI TPEOOBAaHUN K ATOM

CHUCTEMC, h1%(s)0) KOHKPCTHOI'O BapuaHTa 3alaHuA.

NMpeameTHble obnacTu

. [IpousBoncTBeHHOE NpeAnpudTre (3aBoj], KoMOMHar, (padbpuka).

. Toprosast ¢pupma (Mara3uH, KHOCK, aliTeKa, CETh Mara3uHoB).

. YueOHoe 3aBeieHHe (IIKO0JIa, KOJUIEK, By3, ClIEUAIbHbIE KYPCHI).

. Opranuzanus 1o rnepeBo3kam (Bok3all, opT, aemno, Takcu, ATII).

. OO11eCTBEHHO-TIOJUTHYECKAsl OpraHu3alus (mapTusi, 00beIUHEHHE).
. dupma «IKOHOMUYECKOTO» Mpoduiist (0aHkK, ToMOap).

. «MlupopmanimonHoe» xpanuiuiie (oubdauoreka, myseit, HUN).

. CpenctBa maccoBoit nH(popmaIuu (paano, TeIEBUICHNE, PEIAKITH).

. Otnensl npennpustus (yrnpapieHUE KaapoB, OyXraaTepusi, KaHIEISIpus).

S ©V ® T AN U A LN -

[E—

OOGuecTBeHHas OpraHu3aius (MOJUKJIMHUKA, OOJIbHUIA, CAHATOPUA ).

[E—
[E—

. O6cnyxuBatoiee npeanpusitue (arense, ATC, A3C, cTosiHKa).

[E—
(\9)

. Apyrue temsl 1o BeIOOpY (Kosuekius oobektoB, bTU, O6romxker).

Mpumepbl aBTOMaTU3aLUKU

[E—

. Cucrema yrnpaBieHUs! IPOEKTaMU IPEITPUSITHS.

. Cucrema yrnpaBieHUsl pecypcaMu MPEANPUSATHUS.

. Cucrema ymnpaBieHUs! JOKYMEHTOOOOPOTOM MPEANPUSTHUS.

. Cucrtema yrnpaBieHus KaJpamMu OpeanpUsTHsI.

. Cucrema yrpaBieHUs B3aUMOJAEHCTBUSAMM C ITOCTABIIUKAMHU.
. Cucrema ynpaBieHUs B3aUMOACUCTBUSIMU C TOKYTIATENISIMU.
. Cucrema npenocrtasieHus yciyr yepe3 HTepHeT.

Cucrema aBTroMaTu3aluu OOCIyKMUBAaHUS U PEMOHTA.

Cucrema cOopa 1 00paboTKH HHPOPMALIUU IPEATPUATHS.

S O © N N L A WD

[E—

Cuctema ympaBieHus Ipoaxeil 1 GpOHUPOBAHUEM OUJIETOB AJII MEPOIPHUITHIA.
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[E—

S O 0 N9 N U Bk~ LN

BapuaHTbl 3agaHunmn

. Cucrema yuéra pestoMe U co0ece10BaHMi i OT/Aea KaJgpoB.

. Cucrema yrpaBiieHHs pacpeIeIEHHBIMY CKIaJaMU NPEAIPUATHUA.

. Cucrema ynpapieHusi IPOCKTaMU B MHBECTUIIMOHHOW KOMITAHUH.

. Cucrema 31eKTpOHHOIO Mara3uHa 1o npoAake TOBapoOB.

. Cucrema yuéra orarsl ycuyr Juisi IHTepHeT-mipoBaiaepa.

. Cucrtema ynpasiaeHus: IPOLECCOM TPAaHCHOPTUPOBKU KOHTEUHEPOB.

. Cucrema ynpaBieHHs MPOLIECCOM 00pabOTKH KOPPECTIOHICHITIH.

. Cucrema aBTOMAaTH3ally CEPBUCA ISl TOBAPOB Mara3uHa.

. Cucrema B3aMMOAEHCTBUS C KIIMEHTAMHU ISl TYPUCTHYECKOU (DUPMBI.

. Cuctema aBTOMaTH3alUKl 00CITY>KMBaHUSI TOCTUHUYHOTO KOMILIEKCA.

. CucreMa ynpaBlieHUs CHETaMU KJIMEHTOB J1Jisi OAHKOB.

. Cucrtema ynpasiaeHusl CTpaXOBbIMHM B3HOCAMH ISl CTPAXOBBIX OPraHU3aLUi.
. Cucrema yrnpaBJiieHHs] CTPAXOBbIMHU BBIILIATAMH JIJIs1 CTPAXOBBIX OpPraHU3alIH.
. Cucrtema ynpapieHusl KapTaMu NAaMEHTOB B MEAUIIMHCKUX YUPEXKICHUAX.

. Cucrema yuyéra nmpaBOHApPYyIIEHHU JIJIs1 OTAENA IPABONOPSIKA.

. Cucrema yrnpapieHus: HEABUKUMOCTBIO JUIsl MyHULIUIIAJILHOTO OpraHa.

. Cucrtema ynpapieHus yCIIyraMmu Jjisl yIpaBIIsiolIed KOMIaHUY.

. Cuctema KOHTpOJi pabOThl CTYJIEHTOB JIJIsl IeKaHaTa By3a.

. Cuctema aBTOMaTH3alluKd COCTABIIEHUS paclIMCaHui 1Jid Kadeaphl By3a.

. CucreMa opraHu3aliy JMCTAaHIIMOHHOTO 00y4eHus AJis By3a.

. Cucrtema BeieHHs1 OMOIMOTEUYHBIX (POHIOB HAYYHOUM OpraHu3aIiu.
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