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1. lHosicHUTEJBLHASA 3AIUCKA

1.1. Heapb u 3272494 AMCHUTIMHBI

Ilenb AMCUMIIIMHBL: TPUOOpETEHHE 3HAHWN, HABBIKOB MU yYMEHHUH B OOJIACTH MPUMEHEHHS

COBPEMEHHBIX IIOXOJ0B K IIPOEKTUPOBAHHIO, pa3paboTKe,

IIPOTPaMMHBIX IIPOAYKTOB.

3amaun:

TCCTUPOBAHHUIO M OKCIUTyaTalluu

1. HU3YUCHUEC U CpaBHI/ITCJ'IBHHﬁ aHaJIN3 COBPEMCEHHBIX IIPOLECCOB IPOCKTHPOBAHUA U

pa3pabOTKH IPOrpaMMHBIX IPOAYKTOB;

2. HU3YUYCHUC TIIPUHOUIIOB W MCTOAOB OLCHKM Ka4YCCTBA W YIPABJICHUA KaudCCTBOM

MPOrPaMMHOTO MPOJIYKTA;

3. mpuoOpeTeHre MPaKTUYECKUX HABBIKOB (POpMUPOBAHUS U aHAM3a TPEOOBAHUHN, OLICHKH
KAaueCTBa U TECTUPOBAHUS IPOTPAMMHBIX IIPOAYKTOB.

1.2. Hepeqeﬂb IVIAHUPYEMBIX PE3YyJIbTATOB oﬁyqe}mﬂ no JIMCHUINJHHE, COOTHECCHHBIX C

HHANKATOPAMM JOCTHKEHHUsI KOMIETeHIN

KoMmnerenuus

Nuauxkaropsl
KOMIIEeTeHI i

PesyabTaThl 00yyeHus

OIIK-2 - CriocoOeH MoHuMaTh MPUHITUTIBI
paboThI COBPEMEHHBIX WH(OPMAITMOHHBIX
TEXHOJIOTUH M MPOTrPaAMMHBIX CPEJICTB, B
TOM YHCJIC OTCUSCTBEHHOTO MPOU3BOJICTBA,
1 UCIOJIb30BaTh MX IIPH PEIICHUH 3a1a4
npo¢eCCUOHATBHON EATETbHOCTH

OIIK-2.1 - [Touumaet
IPUHIHITEI pabOTHI

3HaTh:
COBPEMEHHBIE MPOIIECCHI

COBPEMEHHBIX MIPOCKTUPOBAHUS U Pa3pabOTKH
UH(POPMAITMOHHBIX MIPOTPaMMHBIX MMPOAYKTOB.
TEXHOJIOTHH U

MIPOTPaMMHBIX

CPENCTB, B TOM YHUCIIE

OTEUYECTBEHHOTIO

IPOU3BOJICTBA.

OIIK-2.2 - VYMerTh:

OO00CHOBaHHO MPOBOJIUTH CPABHUTEIIBHBII
BBIOMpAET aHaJIN3 IIPOLIECCOB
COBPEMEHHBIE MPOEKTUPOBAHUS U Pa3pabOTKU
WH(POpPMaIMOHHEIE MPOTPaMMHBIX MPOJAYKTOB U
TEXHOJIOTHH U nenath 000CHOBAaHHBIN BBIOOD.
MpOTrpaMMHBIE

CpelCcTBa, B TOM

JHCIIe

OTEUYCCTBEHHOIO

MMPOU3BOJACTBA IJIA
PCHICHUH 3a1a1

npodecCuoHaATBHON

JESITEIbHOCTH.

OIIK —2.3 - Bnanets:

Hcnonbiyer uH(popmalueit o mpoieccax
COBPEMEHHBIC pa3paboTKH U )KU3HCHHOM
nH(OpMaIIMOHHBIE [IUKJIE TIPOTPAMMHOTO

TEXHOJIOTUHU U

obecrieueHus.




MpOrpaMMHEIE
CpeICTBa, B TOM
qrcie
OTEUYECTBEHHOTO
POM3BOJICTBA, TIPU
pelIeHnH 3a1a49
npodeccuoHaTbHON
JESTEIILHOCTH.

OIIK-4 CriocobeH y4acTBOBaTh B
pa3paboTKe CTaHIapTOB, HOPM U TPABUIL, &
TaK)XKe TEXHUYECKOU TOKYMEHTAIUH,
CBSI3aHHOU C NMpOo(dhecCHOHATBHON
JeSITeNIbHOCTBIO

OIIK-4.1 3naer
OCHOBHBIE CTaHIAPTHI
odopmMIIeHUS
TEXHUYICCKOU
JOKYMEHTAITUU Ha
Pa3TUYHBIX CTAHSIX
YKU3HEHHOT'O ITUKIIa

3HaTh:

MIPUHIIMITBI YIIPABICHUS
Ka4yeCTBOM ITPOTrPaMMHOTO
obecrnecueHuUs

UH(POPMAITMOHHOH

CHUCTEMBI

OIIK-4.2 Ymeer Ymers:

IPUMEHSTH BBINOJIHATH (POPMUPOBAHUE U
CTaHJapThI aHaJin3 TpeOOBaHUM 115
oopmienus pa3paboTKU IPOrpaMMHBIX
TEXHUYECKON MIPOAYKTOB.

AOKYMCHTAIIMU Ha
PAa3IMYHBIX CTAAUAX
JKHN3HCHHOI'O IHMKJIa

UH(POPMALIMOHHOM

CHUCTEMBI

OIIK-4.3 Bnaneer Brnaners:

HaBBIKAMH WHCTPYMEHTAPUEM ISt
COCTaBJICHUS TECTUPOBAHUS TPOTPAMMHBIX
TEXHUYCCKOMN MPOJYKTOB.

JTOKYMEHTAIUH Ha
Pa3IMYHBIX 3Tanax
KU3HEHHOTO LIUKJIa
UH(POPMALIMOHHOM

CHCTEMBI

OIIK-5 Cnoco0OeH MHCTAJUTUPOBATh
IPOTrpaMMHOE U allapaTHoe oOecneueHne
111 ”HPOPMALIMOHHBIX U
aBTOMATH3MPOBAHHBIX CHCTEM

OIIK-5.1 3uaer
OCHOBBI CHCTEMHOTO

3HaTh:
METO/Ibl TECTUPOBAHUS

aMUHUCTPUPOBAHMS, | TPOTPAMMHOTO POIYKTA.
aIMUHUCTPUPOBAHUS

CVYDB/l, coBpemeHHbBIE

CTaHIaPThHI

MH(OPMAIIMOHHOTO

B3aHUMOJICUCTBU

CHCTEM

OIIK-5.2 YMmeer VMmeTs:

BBIIOIHATH pa3pabaTsIBaTh
apaMeTPUIECKYIO JIOKYMEHTAITHIO,

HaCTPOUKY HEOOXOTUMYIO TSI
WH(POPMAIIMOHHBIX U | TECTUPOBAHUS MMPOTPAMMHOTO
ABTOMATU3UPOBAHHBIX | IPOJIYKTA; BBIIOIHITh
CHCTEM TECTUPOBAHUE TPOTPAMMHOTO




MPOIYKTA.
OIIK-5.3 Bnaneet Bnaners:

HaBBIKAMU HHCTPYMEHTApUEM s
WHCTAJIIALMN pa3pabOTKH MPOTrPaMMHBIX
IIPOrpaMMHOI0 U IIPOIYKTOB.

anmapaTHOTO

obecrieyeHust

nH()OPMAITMOHHBIX U

aBTOMaTI/ISI/IpOBaHHBIX

CHCTEM

1.3. MecTo iucuMIIMHBI B CTPYKTYPe 00pa3oBaTe/IbHOI MPOrpaMMbl

Huctumuimza «[IporpaMmmHas HHXEHEPHs» OTHOCHUTCS K 00s13aTeIbHOM YacTH OJI0Ka TUCIUILINH
y4eOHOro IJIaHa.

Jlnsi 0OCBOCHMS JMCUMIUIMHBI HEOOXOAWMBI 3HAHUS, YMEHHUS U BIAJCHUSA, C(HOPMUPOBAHHEIC B
XOJle M3YYCHHS] AMCLUHUIUIMH AJTOPUTMBI M CTPYKTYpbl JAaHHbIX, I[Iporpammuposanue (Python),
OOBEKTHO-OPHEHTUPOBAHHOE  TMporpaMMHpoBaHue,  ba3el  maHHBIX,  [IporpammupoBanue
M0JIb30BATEIbCKUX HHTEP(EHCOB.

B pesymbraTte OCBOCHHMS AMCUUIUIMHBI (OPMHUPYIOTCS 3HAHUS, YMEHHS W BIaJCHUS,
HEOOXOMMBIE TSI U3YYCHUS CIEAYIONMX AWCIMIUIMH M TPOXOXKICHUS NpakTHK: MojenupoBaHue
OM3HEC TMPOILECCOB W TPOCKTHPOBAHUE CHCTEM, YTpaBieHHE HWH(POPMALMOHHBIMH CHCTEMaMH,
Cranpaptuzanuss B 00JacT MH(OPMAIMOHHBIX TEXHOJOIMH, YIpaBieHHE MpoeKTaMu LuppoBOH
TpaHc(hOpMaIIHH.

2. CTpyKTYypa THCIHUIITHHBI
O6mas TpyA0EMKOCTh TUCIUIUIMHBI COCTABIISICT !
® B IISITOM CeMecTpe 2 3.€., /2 aKaJeMHYECKUX Jaca.
e B IIIECTOM ceMecTpe 2 3.¢., 72 akaJ[eMUIEeCKIX Jaca.

CTpyKTypa JUCHUIIMHBI 1151 04HOH (POPMBI 00yUeHU S

O6bemM auctuIIMHBL B (OpME KOHTAKTHOM pPabOThl OOyYaromuxcsi ¢ TMeAarormuecKuMu
paboTHUKaMu ¥ (WIIK) JHUIIAMH, TPUBIEKAaEMBIMH K peau3alliu 00pa3oBaTENbHON MpPOrpamMMbl Ha
WHBIX YCJIOBHSX, PU MTPOBEICHUN YUCOHBIX 3aHATHNA:

Cemectp | Tun yueOHBIX 3aHATHIA KonnuectBo
4acoB
4 Jlexum 8
4 [IpakTHueckue 3aHATHS 20
Bcero: 28
Cemectp | Tum yueOHBIX 3aHATUI Konuaectso
JacoB
5 Jlexuun 8
5 [TpakTrueckue 3aHATHS 20
Bcero: 28

O0bem TuCHMITIMHBI (MOYIs) B (hOpME CAMOCTOSITEIbHON pabOThl 00YHAIOIUXCS COCTABIISIET
44 axaneMHUECKHX Yaca B MIATOM ceMecTpe U 44 akaJJleMHUYecKHX 4yaca B IIIECTOM CEMECTpE.




3. CoeprxaHue U CUUILIMHBI

Ne | HammenoBanue Conep:xkanue
pasjiena
AUCHUTLINHBI

Cemectp 1

1. Tema 1. Opranuzanus OcCHOBHBIE HOHSATHUS. Knaccudukamnms MIPOIIECCOB
mporecca pa3paboTKku | mporpaMMHON HWHXXKeHepuu. basuc mporeccoB paspaborku I10.
110 Crpareruu pazpabdotku [10.

2. | Tema 2. PykoBoacTBO OcHOBHBIE MOHATUSL PYKOBOJCTBA MPOTPAMMHBIM MPOEKTOM.
IIPOrpaMMHBIM [InanupoBanue IPOrpPaMMHOTO IIPOEKTA. KonTpons
MIPOEKTOM MPOrpaMMHOTO TMPOEKTa. YIpaBlIeHWE pUCKAMU. YTpaBiIcHHE

[IEPCOHAJIOM.  YIpaBiIeHUE  JOKyMEHTauuenl.  YIIpaBIICHHE
KOH(UTYpaIuei.

3. | Tema 3. Ouenka npu MeTpuki OLEHKM MNpOEeKTa. BBIIIOJIHEHHE OLEHKU B XOJe
TUTAHUPOBAHUH TUTAHUPOBAHUS MPOEKTA. [IpenBaputenbHas OLICHKA
IIPOrpaMMHOTI0 MIPOrpaMMHOTI0 IIPOEKTA. AHanu3 YYBCTBUTEIbHOCTU
MIPOEKTa MIPOrPaMMHOTO MPOEKTA.

4. | Tema 4. Buner tpeboBanuii k I10. ®opmupoBaHue TpeOOBAHUM.
dopmupoBaHue U Anamu3  TpeboBanmii. OObexkThl. Kiaccel. basuc  s3bika
aHayu3 TpeOoBaHUI. BU3YyaJIbHOT'O MOJIETTUPOBAHUS .
3HAKOMCTBO C SI3BIKOM
UML

5. | Temas. CtpykTypHBI aHanmu3. MeTonbl aHaan3a, OPUEHTUPOBAHHBIC
Knaccuueckue Ha CTPYKTYpHI JaHHBIX. MeTon aHanu3a [[)ekcoHa.

METO/Ibl aHAJIN3a
Cemectp 2

6. [ Tema 6. OcHOBBI OcoOeHHOCTH IIpoliecca CHHTE3a IPOTPaMMHBIX CHCTEM.
IIPOEKTUPOBAHHUS OcobenHoctu ApPXUTEKTYPHOTO JTama  NPOEKTHUPOBAHUS
porpaMMHbIX cucteM | CTpyKkTypupoBaHHE CHCTEMbI. MoOJenupoBaHUe YIpaBICHHUS.

Hexomnozunus noxacucreM. CBszHOCT Moayns. CII0KHOCTB
MIPOTPAMMHOM CUCTEMBI.

7. Tema 7. Meron CTPYKTYPHOTO MPOEKTUPOBAHHS. Meron
Knaccuueckue IpoeKTUpOBaHusl [[KeKkcoHa.

METO/IbI
IIPOEKTUPOBAHMUS

8. [ Tema 8. OcHoBHI AOcTparupoBaHue. Nuxancymanus. MoaynbHOCTS.
00BEKTHO- Wepapxuueckass opranuzanus. O6bvektsl. Knaccel. basuc s3bika
OPUEHTUPOBAHHOTO BHU3YaJIbHOTO MOJIETHUPOBAaHUS (IIPOJIOHKEHHE).

IIPEICTaBICHUS dopmupoBanue TpeOoBaHHMN C MOMoOLIbI aAuarpamMmbl Use
MIPOrpaMMHBIX Case, numarpamMMbl JIeSITETFHOCTH. AHamM3 TpeOOBaHUU C
cucreM. OObEKTHO- MIOMOLIBI0  JHarpaMMm B3auMoJelcTBUsA. MoaenupoBanue ¢
OpUEHTHPOBaHHAS MOMOIIBI0  JUMarpaMM  KOHEYHBIX  aBTOMATOB. Ob6mas
pa3paboTka XapaKTepUCTHKA U CO3JaHHE MOJEJEH NMPOrpaMMHON CHCTEMBI C
TpeOoBaHUH. nomorisio CASE-cpencts, nogaepxuBaronux 36k UML.
ABTOMAaTU3UpPOBaHHAs

paszpaboTka

BHU3YyaJIbHBIX MOJEIJIEN

9. [ Tema9. O6bekTHO- ApXHUTEKTYpHOE MIPOEKTUPOBAHHUE. JeranpHoe
OpPUEHTUPOBAHHOE IIPOEKTUPOBAHHUE. [Ipuanun IIOCTPOEHHUS NaTTEPHOB.
MIPOEKTUPOBAHUE U [IpoekTupoBaHne mnoIb30BaTENLCKOrO0 HHTEpdeiica. OCHOBBI
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peanuzanusi. KOMITIOHEHTHON 00BEKTHON MOJIEIH.

Opranuzanus Meroanka TECTUPOBAHUSA MPOTPaMMHBIX CHUCTEM.

tectupoBanus 110 TectupoBanue 3JIEMEHTOB. TectupoBanue WHTETpalVH.
TectupoBanue  npaBwibHOCTU. CHCTEMHOE  TECTUPOBAHUE.
VckyccTBO OTIIaIKH.

10. | Tema 10. Onpenenenne  kadectBa  [1O0.  dakTtopsl  KaudecTsa.
Obecrnieuenue JlesTenbHOCTh 1O OOECHEUEHHUI0  KauecTBa. [eXHUYECKHe
KauecTBa mpoBepku W ayauThl. MHcmektupoBanue. Bepuduxamus wu
MIPOrPaMMHBIX Banuaauud. [Tnan obecneuenus kauectsa I[10.

CHCTEM.

4. Oopa3oBaTesibHbIe TEXHOJIOTHH

Hns  mpoBenaeHWsT  Y4EOHBIX  3aHATHH IO

JTUCLUILIHHE

UCIOJIB3YIOTCS
oOpa3zoBaTenbHbIe TEXHOJIOTHH. JlJIsi OpraHu3aliu y4eOHOTO MPOLEecca MOXKET ObITh HCIOJIB30BAHO

QJICKTPOHHOC O6y‘IeHI/IC u (I/IJ'II/I) JUCTAaHIITMOHHBIC O6pa30BaTeHLHLIe TCXHOJOI'NH.

5. OneHka NJIAHUPYeMBbIX pPe3yJIbTATOB 00y4eHuUs!

5.1 Cucrema onleHUBaHUA
Cemecrtp 1:

dopma KOHTPOJISA

\MaKc. KOJIN4eCTBO 0aJ1JI0B

‘3a oany padory |Bcero
Tekyluii KOHTPOJIb:
[Ipuem noxnanos 10 6amnoB 10 6amnoB
[IpakTrueckas padota Ne 1, 3amura otueTa 10 6amnoB 10 6amnoB
[IpakTnueckas padbora Ne 2, 3amura oT4era 10 GannoB 10 GannoB
[IpakTrueckas padota Ne 3, 3amura oTyeTa 20 6amioB 20 6amtoB
[IpakTnueckas padbora Ne 4, 3amura otT4yera 10 6amnoB 10 6annoB
IIpoMexyTouHas aTTeCTALUS 3auem ¢ OYeHKOuU 40 6annos
HToro 3a cemectp 100 6anmoB
Cemectp 2:
dopma KOHTpOJIS |Makec. komnuecTBo 621108
\3a oaHy padory |Bcero
Texymuii KOHTPOJIb:
ITpakTuyeckas pabora Ne 5, 3amura oryera 20 6annoB 20 Gannos
[IpakTnueckas padora Ne 6, 3amura oT4era 20 6annos 20 6anoB
ITpakTuyeckas pabora Ne 7, 3amura otyera 20 6annoB 20 Gannos
[IpomexxyTouHas arrecranus SK3ameH 40 6anoB
HToro 3a cemectTp 100 GanmoB

Ppa3IndHBIC

[Tony4yeHHBII COBOKYITHBIN PE3YJIBTAT KOHBEPTUPYETCS B TPAJAULMOHHYIO KAy OLIEHOK U B
mKaty oneHok EBporneiickoil cucreMsl nepenoca u HakorieHus kpeautos (European Credit Transfer
System; nanee — ECTS) B COOTBETCTBUU € TAOJIHIICH:



IITxana
100-6ammpHas mkana | TpaguninoHHas nikana ECTS
95 -100 A
83 o4 OTJINYHO B
68 — 82 XOPOIIIO 3a4TEHO C
56 — 67 D
5055 YJIOBJICTBOPUTEIIEHO E
20-49 FX
0_19 HEY/IOBJICTBOPHUTEILHO HE 3a4TEHO F

5.2 Kputepun BbICTABJIEHUS OLEHKHU MO JUCHUIINHE

Banaepl/
Ixana
ECTS

Onenka no
JTUCHUIIINHE

Kpurtepnn oneHKkHu pe3yabTaToB 00y4eHHUsl 0 AUCHUILINHE

100-83/
AB

OTJIMYHO/
3a4TEHO

BeicTaBisieTcst 00ydaronieMycsi, eClii OH IIyOOKO M IIPOYHO YCBOWII TEOPETUYESCKUI U
NPaKTUYECKUI MaTepHall, MOXKET IIPOASMOHCTPHPOBATH 3TO HA 3aHATUAX H B XOJIE
NPOMEXKYTOYHOU aTTECTaLUH.

OO0y4aromuiics HCYEPIBbIBAIOIIE U JIOTHYECKU CTPOHHO M3JlaraeT y4eOHbIH MaTepHall,
YMeEET yBS3bIBATh TEOPHIO C IPAKTHKOM, CIIPABIISIETCSI C PEIICHUEeM 3a1a4
npodeccroHaNbHOM HANPaBJIEHHOCTH BBICOKOTO YPOBHSI CII0KHOCTH, MPABUIIEHO
00OCHOBBIBACT IIPUHSATHIC PEIICHUS.

CB00OIHO OpUEHTHPYETCS B yueOHOM 1 NpohecCHOHANIbHOM TUTepaType.

OreHka Mo JUCIUILIMHE BBICTABISIOTCS 00ydaomeMycs ¢ y46TOM pe3ysIbTaToB
TEKYIIEeH W IPOMEXYTOYHOH aTTeCTAITIH.

Kommnerennmu, 3akperui€éHHbIE 32 TUCIHIUTHHOW, COPMHUPOBAHBI HA YPOBHE —
«BBICOKHI.

82-68/

xoporro/
3a4TECHO

BeicraBnsercst oOy4aromeMycs, €Cii OH 3HAeT TEOPETUIECKUH U MPAKTHIECKAH
MaTepHall, FPaMOTHO U 10 CYILECTBY M3JIaraeT ero Ha 3aHATUSAX U B X0
MPOMEKYTOUHON aTTECTALUU, HE JIOMYyCKasl CYIECTBEHHBIX HETOUHOCTEMH.
OOyuaronuiicst MpaBMIILHO IPUMEHSET TEOPETHYECKNE TTOJI0KEHUSI IPU PEILICHUH
MPaKTHYECKUX 3a/1a4 Npo(hecCHOHAbHOM HANPaBISHHOCTH PAa3HOTO YPOBHS
CII0)KHOCTH, BJIa/IeeT HEOOXOAUMBIMH JJIsl 3TOTO HABBIKAMH U MPUEMaMH.
JlocTaTOYHO XOPOIIO OPUEHTUPYETCS B y4eOHOI U podeccuoHanbHOM nuTepaType.
OrieHKa Mo JUCLUIUINHE BBICTABIIIIOTCA 00y4aromeMycs ¢ y46TOM pe3yIbTaToB
TEKyLIeH U IPOMEXYTOUHOM aTTECTALIMHU.

KomnereHnny, 3aKperuiéHHbIe 3a JUCHUIIIHHOMN, COPMUPOBAHBI HA YPOBHE —
«XOPOIINIY.

67-50/
D,E

YOBJIETBO-
putensHO/
3aYTEHO

BeicraBnsiercst oOyuaromeMycs, €Ciii OH 3HaeT Ha 6a30BOM ypOBHE TEOPETHUECKHUI 1
MPaKTHYECKUIT MaTepuall, JOIyCKaeT OT/ASNIbHbIE OIIMOKH ITPU €r0 M3JI0KEHHH Ha
3aHATHSX U B XO/1€ IPOMEKYTOUHON aTTECTAllUH.

OOy4aronuiicst NCTIBITHIBACT ONIPECIEHHBIE 3aTPY/THEHHUS B IPUMEHEHUH
TEOPETHUYECKHX MOJIOKEHHH NPH PEIICHUHN NMPAKTHUECKHUX 3a7a4 MPoecCHOHATbHON
HaIpaBJIEHHOCTH CTaHIAPTHOTO YPOBHS CIIOKHOCTH, BJIaJIeeT HEOOXOIUMBIMH IS
3TOro 6a30BHIMM HaBBIKAMH U MIPHEMAMHU.

JleMOHCTpHpYeT TOCTaTOYHBII YPOBEHb 3HAHUS YI€OHOH TUTEPaTypHI 10 JUCIUIUINHE.
OrieHKa M0 JMCHUIUIMHE BBICTABISIOTCS 00ydJaromeMycs ¢ Y96TOM pe3ynbTaToB
TEKyLIeW U IPOMEXYTOUHOM aTTECTALIMHU.

Kommerenmum, 3akperiéHabple 3a JUCIUTUTMHON, cPOPMHUPOBAHBI HA YPOBHE —
«JIOCTaTOYHBIHY.

49-0/
F,FX

HEYJIOBJICT-
BOPHTENBHO/
HE 3a4TCHO

BericraBnsiercst oOydaroneMycs, €l OH He 3HaeT Ha 6a30BOM YpOBHE TEOPETHUECKUN
W NIPaKTUYECKUI MaTepHal, JI0IycKaeT rpyOble OIIMOKH IIPU €ro M3JI0)KEHHH Ha
3aHATHUSIX U B XO/1€ IPOMEKYTOUHON aTTeCTallUH.

OOyyaronuics NCTIBITHIBACT CEPhE3HBIE 3aTPYAHCHHS B IPUMEHEHUN TEOPETHUECKUX
TIOJIOXKEHUH MTPH PEIICHUH NMPAKTHYECKHX 3a]1a4 NPoecCHOHATBHON HAalPaBIEHHOCTH
CTaH/IapPTHOTO YPOBHS CII0)KHOCTH, HE BJIaJieeT HEOOXOIUMBIMH JUIS 3TOTO HaBBIKAMH 1
IpUEMAMH.
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Banapl/ OueHka nmo Kputepuu oueHku pe3yjbTaToB 00y4eHUsl 10 JUCUUIJIMHE

Ixana | AucOMIINHE
ECTS

JleMoHCTpHpYeT (hparMeHTapHBIC 3HAHUS yIEOHOH IUTEPATypHI IO TUCIIUIIIINHE.
O1eHKa M0 AUCIMUIUINHE BBICTABIAIOTCS 00ydaomeMycs ¢ yIETOM pe3yabTaToB
TEKyLIEH U IPOMEXKYTOUHOM aTTECTALIMH.

KomnereHnuu Ha ypoBHE «JOCTaTOUHBINY, 3aKpEIUIEHHBIE 3a JUCLUIUIMHON, He
c(OpMHUPOBaAHBI.

5.3 OueHounblie cpeacTBa (MaTepuajbl) JIsI TEKYHIEro KOHTPOJISI yCIeBaeMOCTH,
NMPOMEKYTOUYHOI aTTeCTANMHN 00yYAIOIIMXCS M0 JUCHUIIHHE

BOoo~NoGOR~WONE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

KoHTpoJibHBbIE BONIPOCHI 3a4eTa
OCHOBHBIE MIOHATHUS IPOrPAMMHON UH)KEHEPHH
OdunuanbHas K1accupHUKanys IpoueccoB MPOrpaMMHON HHKEHEPHH
[Ipoueccol cornamrenus
[Tpouecchl OpraHU3aliMOHHOTO 00ecIeYeHusl IPOeKTa
ITpoueccs! npoekra
TexHn4YecKue Mpoueccsl
basuc npoueccos pazpadorku 110
Mozenpb «KJIaCCUYECKUN KU3HEHHBIN [TUKII»
MaketupoBanue
Crpateruu pazpadotku [10
NHkpemeHTHast MOJIEb
CnupanibHas MOJeNb
KoMIOHEHTHO-OpUEeHTHPOBaHHASI MOZEIIb
TsoxenoBecHbIE  00JETYSHHBIE TIPOIIECCHI
Manwudect rudkoit pa3paboTKu IPOrpaMMHOTO 00eCTIeYSHHS
XP-nporecc
bepexxnuBas pa3paboTka MporpaMMHOTO 00eCTIeYeHHS
Mogenu kauecTBa IpOLECCOB Pa3pabOTKU
OCHOBHBIE MOHATHUS PYKOBOJICTBA IIPOEKTOM
Hauano npoekra
W3mepenus Mepel 1 METPUKU
IIpouecc oueHku
Amnanusz pucka
[TnanupoBanue
TpaccupoBka 1 KOHTPOJIb
[TmarupoBanure MPOrpaMMHOTO MTPOEKTA
PasmepHo-opreHTHPOBAaHHBIE METPUKH
OYHKIIMOHAIbHO-OPUEHTUPOBAHHBIE METPUKHU
BrlinonHeHne oeHKU B X0/1€ TUIAHUPOBAHUS [TPOEKTa
KoHcTpykTuBHas MOJ€Ib CTOUMOCTH
Monenb KOMIIO3UIUU MPUITOKEHHS
Monenb paHHEro 3tana NpOeKTUPOBAHUS
[IpenBapuTenbHas OlIEHKA MPOrPAMMHOTO MPOEKTa
AHanu3 9yBCTBUTEIHLHOCTH TIPOTPAMMHOTO TTPOEKTa
Buzp! TpeboBanumii K mporpaMMHOMY 00ECTIEYEHUIO
dopmupoBanue TpedOBaHUI
Ananu3 TpeboBaHUN
JKenaemple XapaKTepUCTHKH JI€TATHHOTO TPEOOBAHUS
Crneuungukanus TpeOoBaHHi
VYnpasnenue TpeOOBaHUAMU

JK3aMeHALMOHHBIN TECT
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001. JlerkocTh MpUMEHEHUS POTPAMMHOT0 00ECTIEUECHHUS ITO:

-xapakTepuctiku [10, mo3Bossiomye MUHIMA3UPOBAThH YCHIIHS OJIh30BATENS IO OATOTOBKE
MCXO/IHBIX TaHHBIX, TpuMeHenuto 110

-OTHOILICHNE YPOBHS YCIIyT, peaocTaBisieMbix [10 momp30BaTesnio npy 3aaHHbIX YCIOBHAX, K 00bEMY
UCTIOJIBb3YEMBIX PECYPCOB

-xapaktepuctiky [10, mo3Bossomye MUHIMU3UPOBATh YCHIIHS IO BHECEHHIO N3MCHEHHUH IS
yCTpaHEHHS B HEM OIIMOOK U 10 €r0 MOIU(PUKALINN

002. MoOUIBHOCTH MTPOrPAMMHOTO 00ECIICUEHUS 3TO:

-crtocoOHOCTh [1O BHIMOMHATE HA0OP (QYHKINH, KOTOPBIE YIAOBIETBOPSIOT MMOTPEOHOCTH
II0JIb30BaTENIECH

-crtocoOHOCTh [1C 6€30TKa3HO BBITIOIHATE ONpe/IeieHHbIE (PYHKITUH MIPH 33JAaHHBIX YCIOBUSIX B
TEUEHHE 3aJaHHOTO IEePHOa BPEMEHU

-ciocoOHOCTH 10 OBITH TEpEHECEHHBIM M3 OJHOW CpeIbl (anmapaTHOW / TPOrpaMMHOM) B IPYTYIO

003. YkaxuTe npaBUIbHYIO MOCIEA0BATEIbHOCTD 3TANOB MPU KACKaJHOW MOJEIIH KU3HEHHOTO IIUKJIA!
-Onpenenenue TpeboBanmii -> TectupoBanue -> Peanuzanus

-IIpoekTupoBanue -> Peanu3zanus -> TectupoBanue

-IIpoextupoBanue -> Onpenenenne TpedoBanmii > Peanu3arst

004. YcToiuuBOCTh IPOTPAMMHOTO 00€CIIeUeHUs — 3TO:

-CBOWCTBO, XapakTepusytoliee criocooHocTh [1C 3aBepiiaTh aBTOMaTHYECKH KOPPEKTHOE
¢ynkunonnposanue [1K, HecMOTpst Ha HenpaBUIIbHBIE (OIIMOOYHBIE) BXOTHBIE TaHHBIE
-CBOMCTBO, IMO3BOJISIONICE TPOTHBOCTOSATH MPEIHAMEPEHHBIM HJIH HENPEIHAMEPEHHBIM
ACCTPYKTUBHBIM HeﬁCTBHﬂM I10JIb30BaTCIA

-CBOICTBO, XapakTepusytoiiee criocooHocTh [1C nmpomomxaTs KOppekTHOE HYHKIIMOHUPOBAHUE,
HECMOTps Ha HENpPaBUJIbHBIE (OMIMO0OYHBIC) BXOIHBIC TaHHBIC.

005. UML — sro0:

-SI3BIK TPOTPAaMMHPOBAHUS, HMEIOIIHIA CUHTAaKCcUC cx0Xk ¢ C --

-YHU(ULUPOBAHHBIN SI3bIK BU3YaJIbHOTO MOJEIUPOBAHMS, HCIIOJIb3YET HOTALUIO AUAarpaMM
-Habop CTaHIaPTOB M crelM(UKAINN KauecTBa MPOrPAMMHOT0 00ECIICUCHUSI.

006. ITpu KOHCTPYMPOBAHUHU MPOTPAMMHOI0 OOECTIEYEHNUS IPOLIECC PEIIEHUS 3a/1a4H COCTaBIIsIET
-90—95%

-50%

-5—10%

007. IIpn KOHCTPYMPOBAHUU TPOIPAMMHOr0 OOECIeueHus Ha 3Tamne pa3paboTKH WM BeIOOpa
JITOpUTMa PELICHUS] pEAIN3YETCs CIIEAYIOIIEE:

-apXUTEKTypHasi 00paboTKa IPOrpaMMbI

-BBIOOD S3bIKA MPOTPAMMHUPOBAHMS

-COBEPILIEHCTBOBAHUE MPOTPaMMBbl

008. ITpoextupoBanue [10 B OCHOBHOM pacCMaTpHUBAETCS KAK
-apXUTEKTYPHOE IPOEKTHPOBAHHE

-KOMMYHUKallUOHHBIC METO/bL

-JIeTaJIbHBIE METObI

009. Ha srane TCCTUPOBAHUS MMOJIB30BATCIIb BBIITOJIHACT CIICAYIOIICE:
-~-CHHTaKCHYCCKOC OTJIaAKH
-BLI60p TCCTOB U MCTOla TCCTUPOBAHUA
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-onpezeneHre (OpMbl BbIJIAUN PE3yIbTaTOB

010. Yro U3 npuBEEHHOIO HE SBJISAETCS OAHUM U3 METOAOB IIPOEKTUPOBAHMSI IPOrPAMMHOI0
obecnieuenus’?

-CTPYKTYpPHOE IPOrpaMMHUPOBAHUE

-00BEKTHO-OPUEHTHPOBAHHOE ITPOTPAMMHUPOBAHNE

-anredpandeckoe MporpaMMHpPOBAHNE

011. Kak Ha3bIBaeTCs mporece pa3oneHus OHOM CI0XKHOM 3a/1aui Ha HECKOJIBKO MPOCTHIX Mo13a1a4?
-abcTpakmus

-JIEKOMITO3U LU

-pPEeUMHKUHUPUHT

012. Yo U3 npuBEACHHOTO SIBISETCS KPUTEPUSIMHU OIICHKH y100CcTBa HHTEp(hericoB?
-CKOpPOCTb 00y4€HHUs

-aJlanTalys K CTHII0 paboThl OJIB30BATEINS

-BCE€ OTBETHI MIPABUIIbHBIE

013. HuTepdeiic monp3oBaTesss — 3TO

-HabOp METO/I0B B3aUMO/ICHCTBISI KOMIIBIOTEPHOH IPOrpaMMBbl U IOJIb30BATEIs 3TOM TPOrPaMMBI
-HabOp METOJI0B JIJIsl B3aUMOJICHCTBHSI MKy ITPOrpaMMaMu

-Cr0co0 B3aMMOICHCTBUSI MEKTY OOBEKTAMH

014. UnTepdeiic-3T0

-IIPE3K/Ie BCEro, Ha0Op MpaBUIl

-Ha0Oop 3a7a4 MOJIb30BaTENsl, KOTOPHIE OH PEUIaeT ¢ MOMOIIbIO CHCTEMbI
-cr1oco0 B3aUMOJEHCTBUS MEXKIY 00BEKTaMu

015. Texuudeckoe 3agaHue — 3TO

-IIOKYMEHT OOBSCHEHUH /IS 3aKa34hKa

-MCXOJHBIN TOKyMeHT aiist cnayu [10 B skcmutyaTaiuto

-BBIXOJTHOM TOKYMEHT AJIsl TPOEKTUPOBAHUS, Pa3pabOTKH aBTOMAaTU3UPOBAHHON CHCTEMBI

016. Ananu3 TpeboBaHUN —

-0ToOpakeHne (PyHKIUN CUCTEMBI U €€ OTPAHUUYEHUN B MOJIEIIH MPOOJIEMbI

-[10Ka3aTellb, KOTOPBIN OIpeiesiseT HEOOXOUMbIE YCUITUS JUIsl TUarHOCTUKY CITy4aeB OTKa30B
-0ToOpa)keHre YacTel mporpamm, KOTopble OyayT MOAU(GUIUPOBATHCS

017. ApxurekTypa mporpaMMHOM CHUCTEMBI —

-IEKOMIIO3U LU PELICHUS JJIs BBIAEICHHOIO CIIEKTPa 3aa4 JJOMEHA Ha MIOJICUCTEMBI UIN UEPAPXUIO
MOJICUCTEM

-OnpezieNIeHHe CUCTEMBb] B TEPMUHAX BBIYMCIUTEIbHBIX COCTABIISAIONINX (TTOJCUCTEM) U UHTEpdEiicoB
MEX/1y HUMH, KOTOPOE OTpa)kaeT MpaBuiia JEKOMIO3HUIMK POOIEeMbl Ha COCTABIISIOIINE
-COOTBETCTBYIOIME BAPUALIMHU COCTABA BBIJIEICHHBIX KOMIIOHEHT.

018. Arperauust —

-OTHONICHUS, YTBEP)KIAET HATMYHNE CBS3H MEX/y TOHATUSIMH, HE YTOUHSIS 3aBUCUMOCTH HX
CoJiep>KaHusl 1 00HEMOB;

-BO3MOKHOCTB JIJISl HEKOTOPOTO KJacca HaXOJUThCSl OJJHOBPEMEHHO B CBSI3U C OJTHUM JIEMEHTOM U3
OIpeJIeIEeHHOT0 MHOXECTBA KJIacCOB;
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-06’LG,Z[I/IHGHI/IG HECKOJILKUX IOHATHH B HOBOE IMOHATHEC, CYIIICCTBCHHBIC TPU3HAKU HOBOT'O ITOHATHA
IIPH 3TOM MOTYT OBITh TUOO CYyMMOM KOMIIOHEHT WJIM CYHIECTBEHHO HOBBIMHU (OTHOILIEHUE «IOJS —
LIETI0e»)

019. Accouuanus —

-BO3MOKHOCTB JUISI HEKOTOPOTO KJIacca HaXOAUThCS OJTHOBPEMEHHO B CBSI3H C OJTHUM 3JIEMEHTOM W3
OTIpECTICHHOTO MHOYKECTBA KJIACCOB

-00beIMHEHUE HECKOJBKUX IMMOHSATHH B HOBEE MOHATHS, CYIIECTBEHHBIC IPU3HAKHA HOBOT'O ITOHSITHS O
3TOM MOTYT OBITh JTMOO CYMMOI KOMITOHEHT MJIU CYIIIECTBEHHO HOBBIMU (OTHOLICHUE «IOJISI —
1IEJI0e»)

-caMoe 00I1Iee OTHOIICHHE, YTBEPKIACT HATMYNE CBSI3U MEX]Y MOHSATUSIMH, HE YTOUYHSIS 3aBUCUMOCTH
HX COACpKAHHUSI K 00bEMOB

020. Banuoanusga —

-o0ecreueHne COOTBETCTBHSI pa3pabOTKU TPEOOBAHMIM €€ 3aKa3YMKOB
-IpoBepKa NMPaBUIHLHOCTU TpaHC(hHOpMallMK IPOEKTa B KOJ pealln3aiiu
-BBISIBJICHUE BCEX OLIMOOK

021. Bepudukamus —

-o0ecre4eHne COOTBETCTBUS pa3padOTKH TPEOOBAHUSM €€ 3aKa3YNKOB

-IIPOBEPKa MPaBUIILHOCTH TPaHC(HOPMAITUH ITPOEKTA B IPOTPaAMMy

-IEMCTBYSI HA KaXK/IOW CTaIMU )KU3HEHHOTO IMKJIA C TIPOBEPKU M MTOATBEPKACHUS COOTBETCTBHUS
CTaHJapTam

022.BHenrnne METpUKH MPOAYKTa:
-METPUKU HAJC)KHOCTH

-METPUKHU pazMepa

-METPUKHU CIOXKHOCTU

023. BHyTpeHHUE METPUKH NIPOJIYKTa:
-METPUKU COMPOBOKICHUS

-METPUKH FOJHOCTU

-METPUKHU CTHIIS

024. IIpoayxTsl uHxeHepuu TpedoBanuii no Merony C.1lneep u C.Memnopa:
-MH(OpPMAIIOHHASI MOJIENIb CUCTEMBI

-onrcanne nHTep(ercoB ClIeHapHEeB U aKTEPOB

-He(hopMalIbHOE ONMCAHKE CIIEHAPHEB U aKTEPOB

025. K npoueccy pazpabotku 10 BkiIrogaeT cieayromue npoueccsl:
-COIIPOBOXKICHUS

-IIPOEKTUPOBAHUE

-3KCIUTyaTalus

026. ITocnenoBaTeMbHOCTH PA0OT MO KACKATHOW MOJIENBIO:
-TpebOoBaHus, TIPOESKTUPOBAHNE, pEeaATH3AIUS
-TIPOEKTHPOBAHUE, COMTPOBOKIACHUE, TECTUPOBAHNE
-TpebOBaHus, COPOBOXKACHHUE, TECTUPOBAHHE

027. IIpoekTupoBanue —
-peoOpa3zoBaHue TPEOOBAHUA B MOCIIEIOBATEIFHOCTD TPOSKTHBIX PEUICHUN 110 CHCTEME
-onpezeNeHHe TTIaBHbIX CTPYKTYPHBIX 0COOEHHOCTEH CUCTEMBI
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-onpezeneHre NoapoOHOCTeH (PYHKIIMOHUPOBAHUS U CBSA3EH /7Sl BCEX KOMIIOHEHT CUCTEMBbI

028. Mozenb KU3HEHHOTO IUKJIa —

-OIpeICIICHUE ONPE/ICIICHHBIX JCHCTBHIA, KOTOPBIC COMPOBOKIAIOT H3MEHEHHUS COCTOSIHHI 00bEKTOB
-THUIHYHAS CXeMa T0CIIeI0BATEIbHOCTH pa0doT Ha dTanax pa3paboTKH MpOrpaMMHOTO MPOTyKTa
-OTpaKEHUE TUHAMUKH U3MEHEHHI COCTOSHUS KaXI0T0 Kjlacca 00bEKTOB

029. IloaaTHOCTH — 3TO

-aTpuOyT (PYHKIIMOHATHHOCTH, YKa3bIBAIOIINH HA BO3MOXXHOCTh MTPEIOTBPAIATh
HECaHKIITMOHUPOBAHHBIN JOCTYII

-aTpuOyT HAJIKHOCTHU, KOTOPBIN yKa3bIBaeT HA CIOCOOHOCTh IPOTPaMMBI K IIEPE3anyCKy s
MTOBTOPHOTO BBIMTOJTHEHUS

-aTpuOyT yI00CTBA, ONPEACISIONINI YCHINS, HEOOXOUMBIC JJIsl PACTIO3HABAHUS JIOTHIECKHIX
KOHIICTIIIMI ¥ YCIIOBHI MX MPUMEHCHHSI

030. Apredakt — 310

-II000H MPOIYKT AESITEIHbHOCTH CHEIMAINCTOB 10 pa3padoTKe MPOrpaMMHOTO 00eCTIeUeHHS
-pe3yabTaT OMMOOK pa3paboTuMKa BO BXOAHBIX MU MPOCKTHBIX CIICIIUPUKAIIHIX
-rpaduyeckoe mpeICTaBICHUE SJIEMEHTOB MOJICIIMPOBAHUS CUCTEMBI

TemaTuka 10K/I1210B

OBOJIIOLUS CIIOKHBIX IPOTPAMMHBIX CUCTEM

MeTobl JOKYMEHTUPOBaHUS apXUTEKTYphI

VYrpasieHne 3HaHUSAMU B IIpoLiecce pa3padoTKH NPOrpaMMHBIX CHCTEM

CASE TexHoI0THH Pa3padOTKH MPOrPAMMHBIX CUCTEM

Mopgenu nIporpaMMHBIX CUCTEM

[TocTpoenue nporiecca pa3pabOTKU MPOrPAMMHBIX CUCTEM

busHec acriekTsl pa3pabOTKU MPOrpaMMHBIX CUCTEM

Mogenu ROI  pmns  onenku  3¢G¢GEKTUBHOCTH  KOMIIAHUI-pa3paOOTYUKOB  MPOrpPaMMHOIO

obecrieyeHus

9. Yenoseueckwuii paxTop mpu pazpadbotke [10

10. Mozenu 1 METOABI OLICHKH JINYHOCTHBIX XapaKTEPUCTHK MCIIOIHUTENIEH 1 KOMaH bl B IIEJIOM.

11. Onenka 3aTpat NpOrpaMMHBIX IPOEKTOB METOIOM (DYHKIIMOHAIBHBIX TOYEK.

12. PerpeccronHasi MOZIesIb OLIEHKH 3aTpaT nporpamMmHusix npoekros COCOMO II.

13. Onenka mporpaMMHBIX POEKTOB B Mojenu SLIM.

14. Metonb! BbIOOpa OpraHU3aliMOHHON (OPMBI pean3alny POrpaMMHOTO MPOEKTA.

15. KonudecTBeHHbIE METOANKH OLIEHKH PUCKOB IIPOrPAMMHBIX IIPOEKTOB.

16. MeTpuueckue nmoka3aTenu B OLIEHKE TPOrPaMMHBIX IIPOEKTOB.

17. Mozaenu cTpyKTYypHOTO aHAJIN3a IPOTPAMMHBIX ITPOEKTOB.

18. Mozaenu 06beKTHO-OPHEHTHPOBAHHOTO aHATIN3a IPOrPAMMHBIX IIPOEKTOB.

19. Meron ompeneneHus TOYEK TECTUPOBAHMWS, OCHOBAaHHBIA Ha aHaIM3€ I[MKJIOMATHYECKOM
cioxkHocty Mak-Keii0a.

20. CpaBHUTENbHBIM aHAIM3 HMHCTPYMEHTOB MOJEIUPOBAHUS U TPACCUPOBKM INPOrPaAMMHBIX
TpeOOoBaHUIA.

21. CpaBHUTENbHBIN aHATN3 UHCTPYMEHTOB BepH(UKAIIMK IPOrPaMMHBIX IIPOEKTOB.

22. CpaBHUTENbHBIN aHATN3 UHCTPYMEHTOB ONTHMH3ALUH IPOTrPAMMHBIX IIPOEKTOB.

23. CpaBHHUTENbHBIN aHATN3 HHCTPYMEHTOB TECTHPOBAHUS NMPOrPaMMHOr0 obecredeHus (TeHepaTopbl
TECTOB, CXEMbI BBITIOJIHEHHSI TECTOB, OLIEHKA TECTOB, YIIPABICHUE TECTAMHU).

24. CpaBHHTEIbHBIN aHATN3 HHCTPYMEHTOB CONIPOBOKICHHUS IPOTPAMMHOT0 00ECTIEYEHHSI.

25. CucremMbl MOAETMPOBAHUS MPOIECCOB pa3pabOTKU MPOTrPAMMHOTO 00ECTICYECHUS.

26. Cpenpl pa3pabOTKH MPOrPaMMHOT0 00ecreueH s, OpPUEHTUPOBAHHBIE Ha MPOLIECCHI.

27. CpaBHUTEIbHBIN aHATN3 HHCTPYMEHTOB 00€CIieueHHsl Ka4eCTBa MPOrPaMMHOTO 00eCIIeUeHUs..

28. CpaBHHUTENbHBIM  aHalM3  WHCTPYMEHTOB  YNpaBICHUS  KOH(Urypamuedl  mporpaMMHOTO
obecreyeHusl.

N~ LONE
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29. UHCTpyMEHTHI IIJIAHUPOBAHUSI U OTCIICKUBAHUS IPOTPAMMHBIX IIPOEKTOB.
30. UHCTpYMEHTBHI, peanu3yIolre MoICPKKY HHPPACTPYKTYPHI pa3padoTKH.

6. YueOHo-MeToquYecKoe U MHGOPMALMOHHOE O0ecreyeHue TUCIUTLIHHBI

6.1 CnMcoOK HCTOYHHMKOB U JIUTEPATYPhI

Jlutreparypa
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1. YeprkoBa, E.A. Ilporpammuas wuHxeHepus. BusyanbHoe MOAEIMpPOBaHUE IPOrPAMMHBIX
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yueOHuK 11 By30B / E. M. JlaBpumieBa. — 2-¢ u3., ucnp. — Mocksa : U3narensctBo FOpaiir,
2023.— 280c.— (Bwicmiee oOpazoBanme). — ISBN 978-5-534-01056-5. — Tekcr
amekTpoHHBIH  //  OOpaszoBarenpHass  miatdopma  FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/513086.

3. JlaBpumesa, E. M. IlporpamMMHasi MHXEHEPHs W TEXHOJOTUU IPOTPAMMHPOBAHUS CIOXKHBIX

cuctem : y4deObnuk st By3oB/ E. M. JlaBpumieBa. — 2-¢ u3A., uchnp. W Jom. — Mocksa :
NznarensctBo FOpaiit, 2023. — 432 c. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-07604-2.
— Tekcr : oanextponnsli // OOpaszoBarenbHas tuiatrpopma IOpaiir [caiit]. — URL:

https://urait.ru/bcode/513067.
JononuurenbHas

1. Jlunaes Bnaaumup BacunweBuu. IlporpammHas uHXEHEpHUS: METOJOJIOTMYECKUE OCHOBBI:
y4eOHUK JJs1 CTYAEHTOB BY30B, OOydaroumMxcsi Ho HarpasieHuto "busnec-unpopmaruka"
(080700) / B. B. Jlunaes; I'oc. yu-t Bpicu. mk. sxkoHomuku. - M: TEUC, 2006. - 605 c.: puc.,
Tab1. ; 22 cMm. - bubnuorp. B koHie k. - ISBN 5-7598-0424-3 : 245.88.

2. BapabanoB A. B. Merogudveckuii anmapar aHajgW3a M CHHTE3a KOMIUIEKCAa Mep pa3pabOTKu
6e3omacHoro mporpammuoro obecneuenus [Texct] = A methodical framework of analysis and
synthesis of secure software development controls / A. B. bapa6anos, A. C. Mapkos, B. JI.
upnos // IIporpammubie TpoayKThl U cucTeMsl. - 2015. - Ne 4. - C. 166-174. - bubnuorp.: c. 174
(20 Ha3B.). - un.: 2 puc., 2 Tabd.

3. TposHOBCKMi, B. M. IIporpaMMHas uH>xeHepusi HH(OPMAIIMOHHO-YIPABISAIOLIMX CUCTEM B CBETE
MPUKJIAJHON Teopuu ciaydaHbIX mporeccoB : yuebd. nocodue / B.M. TposHoBckuii. — Mocksa:
NHOPA-M, 2019. — 325 c. — Texkcer: IJIEKTPOHHBIN. - URL:
https://new.znanium.com/catalog/product/1003316

6.2 IlepeyeHns pecypcoB HH(POPMALHOHHO-TEIeKOMMYHUKALMOHHOM ceTH «MHTepHeT».
HarnuonaneHas siekTponHas oudnuorexa (HOB) www.rusneb.ru
ELibrary.ru Hayunast anexktponnas 6ubiamoreka www.elibrary.ru
Onekrponnas oudianorexa Grebennikon.ru www.grebennikon.ru
Cambridge University Press

6.3 IIpodeccuonanbubie 6a3bl JAHHBIX U HHPOPMAIMOHHO-CIIPABOYHBIE CHCTEMBbI

Jloctyn k mpodeccruonanbHbIM 0a3am ganubix: https://liber.rsuh.ru/ru/bases
HHdopMaoHHbIe CIIPaBOYHBIE CHCTEMBI:
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1. Koncynbsrant Ilmoc

2. Tapant
1. MaTepI/IaJILHO-TeXHI/I‘leCKOC odecreyeHue AUCIHUIIJINHBI
Neri/mt HanmeHoBanne OcHaIeHHOCTh
CIIeIHAIIBHBIX CIIeIMANIBHBIX OMEIICHUH [NepeueHp JIMIIEH3HOHHOTO MPOrPAMMHOTO 00ECTICUCHHSL.
TIOMEIIEHUH 1 Y IOMEIICHUH st PeKBHU3UTHI TOTBEPIKIAIOIETO IOKYMEHTa
HOMEIICHUH YISt CaMOCTOATENbHOM paboThl | Haumenosauue | Jlunensus/ceprudukar/zakas JHara
CaMOCTOSTEIbHOI 1o JIMLEH3UU
paboTsI
1. JlaGopaTopus 1 koMIIBIOTED Windows 7 68526624 6e3 natbl
MH(OPMATUKH NpernoiaBaTens, Microsoft office 49420326 08.12.2011
—ayn. Ne 203 12 KOMITBIOTEpOB 2010 Pro 63202190 0e3 maThl
obyuarommxcsi, Mapkepuas |Microsoft CBOOOHBIH TOCTYTI CBOOOTHBIN
JIOCKa, TTPOEKTOP Visual 647526 JOCTYTI
Professional 2996385 0e3 mathl
2019 14.06.2019
Mozilla Firefox [17E0-181226-094912-873-979
52.8.1 ESR 26.12.2018
Matlab
Mathcad
Education -
University
edition
Kaspersky
Endpoint
Security

8. OdecnieyeHne 06pPa30BaTEILHOTO MPOIECCA JIsl JIMI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH
310pPOBbSI M HHBAJIN/I0B

B xome peanusanuu IUCLUIIMHBI HUCIOJIB3YIOTCSA CIEAYIOIIME JOMOJHUTEIBHBIE METOJbI
oOyueHus, TEKYyLIEro KOHTPOJISI YCIEBAaEMOCTH U MPOMEXKYTOUHOW aTTeCTallud OOY4YaroIIUXCs B
3aBHCUMOCTH OT UX MHIMBHUYaTbHBIX OCOOEHHOCTEMH:

® ISl CIIETIBIX M CJIA0OBHUIALIMX: JIEKIMU O(OPMIISIOTCS B BUJIE AJIEKTPOHHOTO JOKYMEHTA,
JOCTYIIHOTO C TIOMOIIbIO KOMIIBIOTEPA CO CIELUAIM3UPOBAHHBIM IPOTrPAMMHBIM OOECIIEUECHUEM;
IIICbMECHHBIE 3a/laHUs BBIIIOJHAIOTCA Ha KOMIIBIOTEPE CO CIELHMAIM3UPOBAHHBIM IIPOTrPaMMHBIM
o0ecrieueHneM WJIM MOTYT OBITh 3aMEHEHbl YCTHBIM OTBETOM; OOECHEeUMBAETCS WHIMBUIYaIbHOE
paBHOMepHOe ocBemieHne He MeHee 300 JIOKc; JUIsl BBINOJHEHMS 3a/aHUsl IpU HEOOXOAWMOCTH
MIPEIOCTABIIAECTCS YBEIMYMBAIOIIEE YCTPOICTBO; BO3MOMKHO TaKXKE€ HCIIOJb30BAHUE COOCTBEHHBIX
YBEIMUMBAIOUINX YCTPONCTB; MMCbMEHHBIE 3aJJaHNsl 0(OPMIIIOTCS YBEIMYEHHBIM HIPU(TOM; SK3aMEH
1 3a4€T NMPOBOJATCS B YCTHOU (pOpME MM BBITIOJIHAIOTCSA B MUCbMEHHON (popMe Ha KOMIIBIOTEPE.

® U TIIYXUX M CIAOOCHBIIAIUX: JIEKUUU O(QOPMIISIOTCS B BUAE DJIEKTPOHHOTO JOKYMEHTa,
au00  mpeaocTaBiseTCsl  3BYKOYCHJIMBAIOLIas — ammaparypa  HMHIMBUAYaJIbHOTO  IMOJb30BaHMUS;
MMCbMEHHBIE 3aJ]JaHUSl BBINOJIHSIOTCS Ha KOMIIBIOTEPE B IMHUCHMEHHOH (opme; 3Kk3aMeH U 3auér
MIPOBOJISATCS B MUCBbMEHHOM (hopMe Ha KOMITbIOTEPE; BO3MOXKHO ITPOBEIEHUE B (DOpME TECTUPOBAHMUS.

e [UIsl JIMI[ C HapyLIEHUSIMH OIOPHO-JIBUraTeNIbHOTO amnmapara: JeKUUH OQOpMIISIIOTCS B BUJE
JJIEKTPOHHOTO JIOKYMEHTA, JOCTYIHOTO C IIOMOINBK) KOMIIBIOTEPA CO CHEUATU3UPOBAHHBIM
IpOrpaMMHBIM ~ oOecrieueHHueM; IHChMEHHbIC 3a/laHUsl  BBIIOJHSIOTCS Ha KOMIIBIOTEpE CO
CHeIHaTM3UPOBAHHBIM NPOTPAMMHBIM 00€CIIeueHUEM; 3K3aMeH U 3a4€T MPOBOASTCS B YCTHOU (opMme
WM BBITIOJIHAIOTCS B MIUCBbMEHHOM (popMe Ha KOMIbIOTEpe.
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[Tpu HEOOXOMUMOCTH MpeyCMaTPUBACTCS YBEITUUYEHUE BPEMEHHU ISl TIOATOTOBKU OTBETA.

[Tpouexypa mpoBeneHHUs MPOMEXKYTOYHOHM aTTeCTaluy ISl OOyJaloNIMXCS YCTaHABIMBACTCS C
y4€TOM WX MHAMBHUIYAIbHBIX MCUXO(PU3NUYeCKUX ocoOeHHOCTEH. [IpoMexyTouHas arTecTamust MOXKeT
MPOBOIUTHCS B HECKOJIBKO 3TAIOB.

IIpu mnpoBeneHWMH TPOLEAYPHI OLEHHBAHUS pPE3YJAbTaTOB OOy4YeHHs IpeaycMaTpHBaeTCs
UCTIONIb30BaHNE TEXHUYECKUX CPEACTB, HEOOXOMMMBIX B CBS3M C MHMBHUIYaJIbHBIMH OCOOCHHOCTSMHU
oOydJaromuxcsi. OTH CpEeACTBA MOTYT OBITh IPEJOCTABICHBl YHUBEPCUTETOM, WIM MOTYT
UCIIONIb30BaThCsl COOCTBEHHBIC TEXHUUECKUE CPE/ICTBRA.

[IpoBenenue mpoueaypsl OICHUBAHUS PE3YJAbTaTOB OOYyUYCHHS JOMYCKAeTCS C UCIOJIIb30BaHHEM
JMCTAaHIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHII.

ObecneunBaercs A0CTYn K HHGOPMAIMOHHBIM U OubnmorpaduyeckuM pecypcam B CETH
Wuteprer s kaxaoro odyyaromierocst B (hopMax, aJanTHPOBAHHBIX K OTPAHUYCHHUSM UX 3I0POBBS U
BOCHIPHUATHSA UHPOPMALIUH:

eIl CIENbIX M CIa0OBUAALIMX: B II€YaTHOM (opMe yBelIWYeHHBIM mpudpToMm, B (opme
ANIEKTPOHHOTO JOKYMEHTa, B popme ayaunodaiina.

® [T TIIyXUX U CIa0O0CIbIIIANINX: B IEYaTHOH hopme, B popMme 3JIeKTPOHHOTO JOKYMEHTA.

e U1l 00YYAIOUIMXCS ¢ HAPYIICHUSIMH OTIOPHO-IBUIaTEIBHOTO anmapaTa: B edaTHol ¢opme, B
(bopmMe IEKTPOHHOTO TOKYMEHTa, B popMme aynuodaiina.

Y4eOHble ayIUTOpUU AJIi BCEX BHUJOB KOHTAKTHOW M CaMOCTOSATENbHOW paboThI, HayudHas
OubnMoTeka W WHBIC TOMEIIEHHs Il OOYYEeHHs OCHAIIEHBI CIEHUATBbHBIM O0OpYAOBAaHHEM U
y4eOHBIMU MECTaMH ¢ TEXHHUECKUMHU CPEJICTBAMU O0yUCHUSI:

® JIJIsl CJIETIBIX U CIA0OBUASIINX: YCTPOMCTBOM JIJII CKAHUPOBAHUS U UTE€HUS ¢ Kamepoil SARA
CE; nucruteem Bpaiis PAC Mate 20; npuntepom bpaiinsg EmBraille ViewPlus;

oISl TIYXUX U CcIa0OCIHBIIANINX: aBTOMAaTH3UPOBAHHBIM pPa0OYUM MECTOM Ui JIOJeH C
HapyIICHUEM CiTyXa U c1abO0CIHbIIANINX; aKyCTUYECKII YCUIIUTENb U KOJIOHKH,

o1 OOyYarOIIUXCS C HApPYIICHUSAMHU OIOPHO-ABUTATEILHOTO armapaTa: IepeIBUKHBIMH,
perynupyeMbiMu sproHomudeckumu napramMu CH-1; kOMObIOTEpHON TEXHUKOH €O CHELHalIbHBIM
MIPOrPaMMHBIM 00eCTIeYeHUEM.

9. MeTonnyeckne MaTepHaJIbl

9.1 MnaHbl NPAKTHYECKUX 3AHATHH
B rutane npakTHUeCKUX 3aHATHH BBITOIHAIOTCS CIEAYIOIINE paOOThI:

ITPAKTUYECKAS PABOTA Nel
O3HAKOMJIEHHE C RATIONAL ROSE 2000. @OPMHUPOBAHUE JTUATPAMM USE
CASE
IHopsinok BbINOJHEHHS Pa0OTHI

JInst co3maHus HOBOM MyCTOM Mojenu HeoOxomumo 3amyctuth Rational Rose 2000 u Haxath
kHonky Cancel B okHe, moka3anHoOM Ha puc. 1.



CO31aHHOM B nepBoﬁ pa60Te, I[O68.BJ'I${${ B HCT'O HOBBIC MOACIIN.

1)
2)
3)

4)
5)
6)

05 2001
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Create New Model

Mew |E:-:isting| Recent |

aNC
N A
B &

%BE Standard  YCE MFC E.0

jdk-12 jenterprize

Y A

bMake Mew  oracleS-dat.. rational unified %B5 Standard
Frarmewark, pIOCess

Ok

Cancel

Detailz »= |

[T Don't show this dialog in the fubure

Help

Puc. 1. OxHoO BbIOOpa pa3HOBUIHOCTH HOBOW MOJCIH
B manmpHeiimmx paboTtax ciemayeT HE co3JaBaTh HOBbIC (ailyibl Mojeneii, a paboTars B (aiire,

Co3nanne muarpammer Use Case (BapHaHTOB HCIIONB30BaHUS) MPOM3BOJUTCS 4Yepe3 IMYyHKTHI
rinaBHoro mexto Browse—>Use Case Diagram... Co3aganue HOBbIX 3eMenToB Use Case BO3MOXKHO Ipu
noMoIM KomMau MeHto T00ls—> Create win npu moMoIy naHejaun HHCTPYMEHTOB (pHc. 2).

Haznauenne nuarpamm Use Case:

1. OHpeI[eJ'ICHI/Ie MOBEACHHA CUCTCMBI C TOUKHW 3PCHUA ITOJIb30BATCIIA.

2. TlepBuyHOE MOJETHPOBAHUS TUHAMUKH CUCTEMBI.
3. BeisicHeHHe TpeOOBaHMI K pa3padaThIBAEMON CUCTEME.

4. ®ukcanus 3THX TpeOoBaHMM B yHU(UIIMPOBAHHOM (hopme.

Cocras muarpamm Use Case:
Dnementsl Use Case.
AKTEDBL.
OTHOIICHUS:
- 3aBHCHUMOCTH;
- O0oO0meHus;
- Acconmanum.
IIpumeuanus.
OrpaHuveHus.

ITakeTs! s TpYHOIIUPOBKHU 3JICMCHTOB MOICIIN.
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Hucrpyment Beioopa (Selection Tool)
Texcr (Text Box)

Kommenrapuii (mpumeuanue, Note)
Sxops mist 3amevanus (Note Anchor)
Konreitnep (maker, Package)

0E &

= Cuenapuu nosenenus (Use Case)

o Axrep (Actor)

2 OnuonarpaiieHHast ¢Bsi3b (accorpanus, Unidirectional Association)
r 3asucumocts (Dependency)

. Hacnemoanue-o6o6menue (Generalization)

_t

Puc. 2. ITanens unctpymenTtoB i quarpammsl Use Case

AkTep — poiib O0OBEKTa BHE CHUCTEMbI, KOTOpBIH MPSAMO B3aUMOJEHCTBYET C €€ YacTbiO
(xonkpetHbM 3neMeHTOM Use Case). Ilonb3oBarens — 3T0 (pu3nueckuil 0OBEKT, HCIOIb3YIOIIUI
cucreMy. OH MOXET UIrpaTb HECKOJBKO pOJeH U MOXKET MOAEIUPOBATHCS HECKOJIbKUMM aKTEpaMHu.
OOpatHOe BEpHO: aKTEpOM MOTyT ObITH pa3Hbie moib3oBaTenu. B UC, mpexacrapisronux coOoit
anmnapaTHO-IIPOrpaMMHbIE KOMILJIEKCBI, AaKT€paMU MOTYT ObITb HE TOJBKO IOJb30BAaTEIM, HO U
anmapaTHble KOMIIOHEHTHI, SIBJISIFOIIMECS] BHEITHUMU JIJISl TIPOTPAaMMHON CHCTEMBI.

Onement Use Case — omnucaHue IOCIENOBATENBHOCTH — JEUCTBUH  (HECKOJIBKHX
MOCTIeIOBATEIBHOCTEH), KOTOPHIE BBHIMOJHSAIOTCS CHCTEMOW W IMPOW3BOAAT JJISi OTACIBHOTO aKTepa
BUJMMBIH pe3ysbTar.

OxauH aKTep MOXKET MCIOJIb30BaTh HEeCKONbKO 3eMeHToB Use Case. Oqun snement Use Case
MOJKET HCIIOJIb30BaThCsl HECKOJNIbKMMHU akTepamu. Kaxnelii snement Use Case onmucbiBaer
OIIpeIeIeHHBIN MyTh MCIIONIb30BaHus cucteMbl. Habop Bcex anementoB Use Case omnpenensiet mojHble
(YHKIMOHATIBbHBIE BO3MOXKHOCTH CHCTEMBI.

Mexnay aktepom u snemeHToM Use Case BO3MOXKHO TOJIBKO OTHOIICHHE ACCOLMAIIHH.
Acconpanys MOKET OBbIThb OTMEYEHa HMEHEM, pOJIIMH, MOIIHOCThIO. Ilpoume pazHOBUAHOCTH
OTHOIIIEHUH B paMKaX HACTOSIICH MPAKTUYECKON pabOThl pacCMaTPUBATHCS HE OyayT.

B xadecTBe npumepa pacCMOTPUM CIIEYIOILYIO 3a/1auy.

[Tycte Tpebyercst pa3zpaboTarh Hporpammy, JAEMOHCTPUPYIOIIYIO 00pabOTKY OJHOMEpPHOTO
MaccuBa. OOpabaTbIBarolias Npoueaypa B 3aBUCUMOCTH OT HACTPOEK JIOJDKHA JIENUTh MM YMHOXKATh
BCE DJIEMEHTHI MacCHBa Ha 3a/laHHOe yKciio. KpoMe Toro, TOMKHBI OBITh TPEAYCMOTPEHBI MPOLIEAYPHI
MOJyYeHHUsT MaccHBa IyT€M pPYYHOrO BBOJAA IOJIb30BAaTEIeM, AaBTOMAaTHUECKOW TIeHepaluu WU
3arpy3KH M3 IMCKOBOTO (aiiia, a Takke COXpaHeHMsI MaccuBa B (aiine.

ITonp30BaTesto 1OMKHBI OBITh IPEAOCTABIECHBI BO3MOXKHOCTHU:
1) Tenepaiuu MaccuBa:
- aBTOMAaTHYECKOro CO3/JaHUs MacCUBa;
- PYYHOTO BBOJ]a MAaCCHBA,
- COXpaHEHHs MacCHBa;
3arpy3Kd MacCuBa.
2) OO6paboTKH MaccuBa.
B pesymbrate aHammza cHOpMYTHUPOBAHHOTO 3alaHHsl TOJy4aeM (C HCIOJIb30BaHHEM
uncrpymenToB Use Case, Actor u Unidirectional Association) quarpammy, oka3aHHYO Ha pHcC. 3.
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eHepauma maccuBa Y

/—\/ Monb3oBaTenb

ObpaboTka maccuBa

Puc. 3. JIlmarpamma Use Case mporpaMMHOI0O CpeicTBa AEMOHCTpAlu 00paboTKH OJTHOMEPHOTO
MaccHBa

ITo xaxaomy anementy Use Case cieayeT BBECTH IMEPBOHAYAIBHYIO JTOKYMEHTAIHIO, T.C.
OTMETHTh OCHOBHBIC CIICHAPHH, BXOISIIUE B DJIEMEHT. DTO MOXHO CIENaTh B JHAJIOTOBOM OKHE
cnenupukaiuu 31ementa Use Case, Bbi3siBaeMoM depe3 myHKT “Open Specification...” KOHTEKCTHOTO
menro sementa Use Case (puc. 4).

Yka3zaHHbIE CIICHAPHH Pa3padaThIBAIOTCS, T.C. M3JIAralOTCs B CIOBECHOM BHJIE 0€3 TEXHUYCCKHX
noapoOHocTel (puc. 6). OTH NEHCTBUS HYKHO BBITIOTHUTH IS Kaxkoro snementa Use Case.

BN use case specification for Fenepai ed |

General | Diagramsl Helatinnsl Filez I

DAL MA MACCHES Fackage: Use Case View
Stereotype: I j

R ank: I [~ Ahbstract
Documentation:

CueHapuL; ﬂ

1] ABTOMATHYECK OB COF0AHME MACCHEA.
2] PyyHoi BEOG MacoHBa.,

3] Co¥paHeHke MaccHEa.

4] 3arpysk.a mMaccHea.

=
k. I Cancel Apply Browse vl Help |

Puc. 4. Crienuukanmst anemenrta Use Case I'eneparus maccuBa
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Use Case Specification for FeHepalWa HACCHEA d A

General | Diagramsl Helatinnsl Files I

Package: Uze Caze View

Stereatype: I j

Bank: I [ abstract
Docurmentation:

CUEHapML; ﬂ
1] ABTOMATHYECKDE COSMAHHE MACCHEA.

3A0aKTCA KONMYECTED 3 NEMEHTOE M AMANaS0H SHaYeHWE. BrigenaeTca NataTe Nog MaccHe.
JaMYCKAETCA FEHEPATOR CAYYAFHE YMCEN. JHAYEHHA, BhllABIEMBIE TEHEDAT 0RO

NOCNEA0EETENEHD SAHOCATCA B MACCHE.

2] PuyHoli BEOQ, MACCHEA.

2a0aeTCA KOAMYECTED 3 NEMEHTOE MaccHEd, Brlnenastca namaTe nog mMaccue. [NonesosaTento
NPEAOCTAENASTEA UHTEpEHCHOE CPelcTED [Ta6AMULA WM CRWCoK] 408 EBOAAE 3 AekEHT 0B MaccHES.

3] CoxpaHeHHe mMaccHea.

Ecii MaccHE COS0aH, BESAEH MW 3arpy#eH, 341a8TCA MMA $aling M KokMeHTapui, B daling
COXPAHAKITCA EOMMEHT A0MIEA, KOMMYECTED 3 NEMEHT OB MACCHES WM MACCHE.

4] Jarpysk.a rMaccHea.

JanaeTcA uMA dafina. Mz dalina 4uTatT o KoMMEHTapMHE 1 KOAMYEcTED 3 NEMEHTOE MAacCHES,
EEI1EMASTCA NAMATE MO, MACCHE, SarpyHasTCn MACCHE. j

k. I Cancel Apply Browse vl Help |

Puc. 5. Cnenuduxanus snementa Use Case ['eHepanus maccuBa co ClieHapHsIMHU

BapuanTsl 3a1aHui

Bapuanr 1. [IporpaMmHOe CpeCcTBO JEMOHCTPAIIMH aHATN3a KOPPEISIIHOHHBIX 3aBUCUMOCTEN
Pazpaborate mnporpamMmy, AEMOHCTPUPYIOIIYIO aHAIu3 KOPPEIALMOHHBIX 3aBUCUMOCTEH

MEXY IBYMS psilaMy JaHHbIX.

ITons30BaTeno JOJIXKHBI OBITH mpeaoCTaBJICHBI BO3MOKHOCTH:

1) Teneparuu psia:

ABTOMATHUYECKOTO CO3JIaHMs psifa (3a7al0TCs KOJMYECTBO OTCYETOB, YAaCTOTA JUCKPETHU3AINH,
KOJMYECTBO TapMOHUK psJia, aMIUTUTYIAbl U YaCTOTHI IS KaKIOM TapMOHUKH, aMILTUTYJa
CIIy4ailHOM COCTaBISAIOUIEH; BBIIEIAECTCS IMaMsATh IOJI MACCHUB; MAacCUB 3aIlOJHAETCS
TeHepUPYEMBIMU 3HAUYEHUSIMU; CO3/IaHHBII CUTHAII 0TOOpaxaetcs Ha Tpaduke U B TaOIUIE);
coxpaHeHHus psga (eciu psij NPHUCYTCTBYET, 3ajmaeTcs uMs (aitma, B ¢aii 3amuchbIBalOTCs
napaMmeTpsl psiia u psn);

3arpy3ku psaa (3amaercs uMs (aitnna, u3 ¢aiina 3arpyXaroTcs mapaMeTpsl psaa v psn).

2) OOpaboTKH psANOB (PacCUMTHIBACTCS KOPPESIIMOHHAs QYHKIMS B 1uanasoHe oT —1/2 no T/2, rae
T — mIMHa MUHUMAIIBHOTO U3 JIBYX PS/IOB, KOPPETSIMOHHAs ()YHKIIMS BEIBOTUTCS B TaOIHIly M HA

rpaduk).

BapuanT 2. [IporpamMmmHOe CpeJICTBO IEMOHCTPAIIMU TaPMOHUYECKOTO aHaIN3a
Pa3paboTtaTh nporpamMmy, AeMOHCTPUPYIOLIYIO TAPMOHUYECKUN aHATIN3 pAAA.

ITons30Barento JOJIXKHBI OBITH IpeaoCTaBJICHbBI BOBMOKHOCTHU:

1) Teneparuu psiaa:

ABTOMATHUYECKOTO CO3JIaHMs psifa (3a7ar0TCsS KOJMYECTBO OTCYETOB, YaCTOTA JUCKPETHU3AINH,
KOJMYECTBO TapMOHUK psi/ia, aMIUTUTYAbl U YacTOTHI JJIS KaKIO0H TapMOHUKH, aMIUIUTY[Aa
CIIy4ailHOM COCTaBJSAIONIEH; BBIIEIAETCS IMaMsATh TI0JI MACCHB;, MAacCHUB 3aIllOJHAETCS
TeHepUPYEMBIMH 3HAUCHUSIMU; CO3/IaHHBIN CUTHAII 0TOOpa)kaeTcs Ha rpaduke U B TaOIUIE);
coxpaHeHHUs psfa (eciu psa NPHUCYTCTBYET, 3amaeTcs uMs (aitma, B ¢aii 3amuchIBalOTCs
napaMmeTpsl psiia u psn);

3arpy3kH psaa (3azaercs ums ¢aiina, u3 daiina 3arpyxaroTcs HapaMeTpsl psijia U psf).

2) OOpaboTtku psnoB (paccuuthiBaetcss psig Dypbe M CIEKTP MOIIHOCTH, CIIEKTP MOIIHOCTH
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BBIBOJMTCS Ha rpauK U B TAOIUILY).

Bapwuanr 3. [IporpaMMHO€ CpeACTBO IEMOHCTPAIIMYU PACUETa CE30HHON COCTABJISIFOUIEH psijia
Pazpaborarte mporpamMmy, JAEMOHCTPUPYIONIYIO pacueT MW  HCIOJIb30BAHHE CE30HHOU
COCTABIISIOIICH psizia.
[Tosb30BaTENIO HOKHEI OBITH MIPEIOCTABICHBI BO3MOXHOCTH:
1) Tenepaiuu psia:

- aBTOMATHYECKOI'0 CO3JIaHUs psja (33Jal0TCS KOJUYECTBO OTCUETOB, 3HAUCHHUS CE30HHOMN
COCTABIISIIONICH, TIIOCTOSTHHAsE —COCTaBISIONIAs, AaMIUIMTYA CIIY4alHOW COCTaBISIONICH;
BBIICTISICTCSl MAMSTh II0J MAaCCHB; MAaCCUB 3allOJIHACTCS TEHEPUPYEMBbIMU 3HAYCHUSIMU;
CO3JIaHHBIN CHTHAJ 0OTOOpa)kaeTcs Ha rpaduKe U B TaOIHUIE);

- coxpaHeHUs psna (ecnu psI MPUCYTCTBYET, 3amaercs ums ¢aima, B (aiiia 3amuchIBAIOTCS
napaMeTpsl psisia v psin);

- 3arpy3ku psja (3agaercs ums (aiina, u3 Qaiisa 3arpykarTcs mapameTpsl psaa u psin).

2) Pacuera Monenu psiaa (pacCUUTHIBAIOTCS CE30HHBIC COCTABIISIONINE).
3) IMoctpoeHus MOIEIBHOTO psijia (PACCUUTHIBAIOTCS OTCUETBHI pPsija MO MOJCIBHBIM 3HAYCHUSIM

CE30HHOM COCTABJISIONICH, TOTYYCHHBIH PsiJl 0TOOpaXkaeTcsi B BUJIE TAOJIHUIIBI U TpaduKa).

BapuanT 4. [IporpamMmmHoOe CpeJICTBO IEMOHCTPAIIMHU pacyeTa aBTOPErPECCUOHHON MOJIENHU psijia
Pa3pabortaTe nmporpamMmy, I€MOHCTPUPYIOLIYIO pacyeT U MCIOJIb30BaHHE aBTOPErPECCUOHHOMN
MOJIENH pAJa.
[Tonp30BaTento 10MKHBI ObITh PEAOCTABICHBI BO3MOKHOCTH:
1) Tenepauuu psina:

- aBTOMAaTHYECKOro CO3JaHMs psAaa (3aaroTcs KOJIMYECTBO OTCYETOB, YACTOTa JUCKPETU3ALUH,
KOJIMYECTBO TapMOHUK psJia, aMIUIUTYAbl M YaCTOTHI JUIS KaKJI0M TrapMOHUKH, aMILIUTYyJa
CllyyailHOM COCTaBIISIIOILEH; BbIIENAETCS MaMAThb IOJ MAacCHB; MAacCUB 3allOJIHAETCS
reHEepUPYEMBIMU 3HAUYEHUSMH; CO3IaHHBIA CHUTHAJI 0TOOpaXkaeTcsi Ha rpaduke U B TaOIHIIE);

- coxpaHeHHs psaa (eciaM psl HNPUCYTCTBYeT, 3ajgaercs ums (aina, B (ailin 3anuchiBaoTCs
napaMmeTpsl psiia u psn);

- 3arpysku psaja (3agaercs ums (aiina, u3 daiina 3arpyxarrcs napameTpsl paaa U psn).

2) Pacuera momenu psaaa (pacCuUTHIBAIOTCS KOI(D(UIIUCHTBI aBTOPETPECCHH ).
3) IloctpoeHuss MOJETBHOrO psiga (PACCUMTBHIBAIOTCS OTCUETBI psila B COOTBETCTBHU C
aBTOPErPECCUOHHOMN MOJIEIbIO, MTOJIYYE€HHBIN psiJl 0ToOpaskaeTcsl B BUE TaONUIIbI U rpaduka).

Bapuant 5. [IporpamMMHOe CpeICTBO JEMOHCTpPAllMW pacyera XapaKTePUCTHK psijfa U
IIOCTPOEHUS pACTIPEICTICHUI
Pa3paboraTe mporpammy, JEMOHCTPHUPYIOIIYIO pacueT MOMEHTHBIX XapaKTepPUCTUK (CPEIHEro
3HAYCHUS U CPEIHECKBAAPATUIHOTO OTKIIOHSHHUS ) PS/Ia U TIOCTPOCHUS PaCIIpeICTICHHUS.
[Tonb30BaTemto AOMKHBI OBITH MIPEIOCTABICHBI BO3MOXXHOCTH:
1) Tenepauuu psina:

- aBTOMAaTHYECKOrO CO3JIaHus psAfa (3aJaroTCs KOJUYECTBO OTCUETOB, aMIUIUTYyla CIy4alHOM
COCTaBJISIONICH; BBIICISICTCS IMaMATh IO MACCHB; MACCUB 3allOJIHICTCS TE€HEPHPYESMBIMHU
3HAYEHUSIMU; CO3/IaHHBIN P 0TOOpaXkaeTcs Ha rpaduke U B TabnuIe);

- coxpaHeHHUs psga (ecid psia NPUCYTCTBYET, 3amaercs uMs (aima, B ¢aiii 3amuchbIBalOTCS
napaMmeTpsl psiia u psn);

- 3arpy3ku psja (3agaetcs ums (aiina, u3 aiia 3arpykaroTcst mapamMeTphl psijia U psi).

2) Anaim3a psga (pacCUMTBHIBAIOTCS CpEHEE 3HAYCHHE M CPEIHEKBAJAPATHYHOE OTKJIOHCHHE,

MaKCHMaJIbHOC ¥ MHHHMAJHLHOE 3HAYCHHUS PAJa; B BHJIE TAOJIUIBI M TpaduKa BEIBOISITCS 3HAYCHHUS

pacmpeseneHus 3HaYeHUH psijia 1Mo AeCATH MOoIIana3oHaM BCero Aramna3ona 3HauYeHUi ).

Bapuanr 6. [IporpaMMHO€e CpeICTBO HOMCKOBOH 00PA0OOTKH TEKCTOB
Pazpabortars mporpaMmy, BEIOJTHSIOIIYIO MIOUCK B TEKCTE 33aHHBIX CTPOK.
[Toytb30BaTeNIO JOKHEI OBITH MTPEIOCTABICHBI BO3MOXHOCTH:
1) TMony4yeHus TekcTa:
- pyuHoro Habopa;
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- COXpaHEHUs TeKCTa (eclu TEeKCT MPHUCYTCTBYET, 3amaeTcst ums (aiina, B ¢ailn 3amichBalOTCS
TEKCT);
- 3arpys3Ku Tekcra (3amaeTcst uMs Qaiina, u3 (aiina 3arpyxaercs TEKCT).
2) Amnamm3a TekcTa (3amacTcs HaOOp MCKOMBIX CTPOK, IMPOU3BOAMTCA 00paboTKa TeKcTa C
3aIlIOMUHAHUEM MO3UIINN HAIGHHBIX CTPOK; OPTraHU3yeTCs MPOCMOTP HAMIEHHBIX ()PArMEHTOB).

Bapuanr 7. [IporpaMMHOe CpeICTBO KOPPEKTUPYIONIEH 00pabOTKH TEKCTOB
Pa3zpaborars mporpamMmy, BBITIOJTHSIONIYIO 3aMEHbI ()ParMEHTOB TEKCTa B COOTBETCTBHH C
YCTaHOBKaMH I10JIb30BaTEIIs.
[Tosb30BaTeNIO HOKHEI OBITH MIPEIOCTABICHBI BO3MOXHOCTH:
1) Tlomy4yeHus TekcTa:
- pyuHoro Habopa;
- COXpaHEeHHs TeKcTa (eclu TeKCT MPHUCYTCTBYET, 3a1aeTcs ums (aiina, B ¢aiin 3anuchiBaloTCs
TEKCT);
- 3arpy3ku Tekcrta (3amaercs ums daiina, u3 daiisa 3arpy)aeTcst TEKCT).
2) OOpaboTku Tekcra (ykasplBaeTcs TUN OOpaOOTKH — 3aMEHHTh 3aJaHHOE CJIOBO, 3aMEHHThH BCE
CTpOUYHbIE OyKBBI Ha MPOMHCHBIC, 3aMEHUTh BCE MPOMHUCHBIE OYyKBHI HA CTPOYHBIC; AJII MEPBOTO
THa 00pabOTKH 3aJar0TCs 3aMEHsIeMas ¥ 3aMCHSIIOIIAsi CTPOKA; MPOU3BOAUTCS 00paboTKa TEKCTA).

BapuanT 8. [IporpaMMHOE CpEJICTBO CTATUCTUYECKOH 00pabOTKH TEKCTOB
PaspaboTars nmporpaMMy, BHITTOIHSIONIYIO aHATTN3 TEKCTA U MOACYET CTATUCTHK.
[Tonp30BaTesrO TOMKHBI OBITH TPEAOCTABICHB BO3MOKHOCTH:
1) Tlomy4yeHus Tekcra:

- pyuHoro Habopa;

- COXpaHEHHs TeKcTa (eciHM TEeKCT MPUCYTCTBYET, 3a1aeTcs uMs (aiina, B (ailn 3amuceiBatoTCs
TEKCT);

- 3arpy3Ku TeKcra (3amaeTcst uMs Qaiina, u3 (aiina 3arpyxaercs TEKCT).

2) O0paboTKu TekcTa (yKa3bIBaeTCs THUIT 00PaOOTKH — MOJCYET KOJIUYECTBA CJIOB, pacyeT KOJIUYECTB
M Y9aCTOT BCTPEYAEMOCTH OYKB; MPOU3BOAUTCS 00pabOTKa B COOTBETCTBUH C 3aJ[aHHBIM THUIIOM H
oToOpaKeHHe pe3yJbTaTOB; JJIsi PACCYMTAHHOTO PACHpPENENICHUS 1O OyKBaM CTPOUTCS
THUCTOrpaMma).

BapuanT 9. [IporpamMmmHoe cpeicTBO COPTUPOBKU MAacCHBOB
Pa3paborarte mnporpamMmy, BBINOJHSIOUIYIO COPTHPOBKY MacCMBa B COOTBETCTBHM C
yCTaHOBKaMH MOJIb30BATEIS.
[Tonmp30BaTesrO TOMKHBI OBITH TPEAOCTABICHB BO3MOKHOCTH:
1) Tenepauun maccusa:

- aBTOMAaTHYECKOTO CO3/IaHUSl MaccHBa (3aJal0TCs KOJUYECTBO DJIEMEHTOB MAacCHBA, UANAa30H
3HaYeHUH CIy4alHbIX YHCElN; BBIACNAETCS MaMATh [0 MAacCuB; MAacCHUB 3allOJHSETCS
reHepUpPYEMBbIMU 3HAUYEHUSIMU; CO3/IaHHBIN MacCcuB 0TOOpaxkaeTcs B TabJuLIE);

- PYYHOTO BBOJAa MaccuBa (3a/aeTcs KOJIMYECTBO DJIEMEHTOB MAacCCHBA; OCYIIECTBISIETCS BBOJ
3JIEMEHTOB; BBEJICHHBI MAaCCHUB OTOOpaXKaeTcsl B TAOJIHIIE);

- COXpaHEHHs MaccHBa (€ClIM MacCUB MPUCYTCTBYET, 3aj1aeTcs UMl (aiina, B ¢ailn 3anuceiBaeTcs
MaccHB);

- 3arpy3Ku MaccuBa (3aaeTcs uMs Qaiina, u3 (aiina 3arpyxaercs MaccuB).

2) CopTHpOBKM MaccuBa (3a7aeTcsi THII COPTHPOBKHM — IO BO3PACTAaHHIO WJIM IO YOBIBAHHIO;

BBITOJIHSAETCS] COPTUPOBKA).

BapwuanTt 10. ITporpaMMHOE CpeICTBO COPTUPOBKH ABYMEPHBIX MAaCCHBOB
PazpaboTtats mporpaMmy, BBITTOIHSIONIYIO COPTUPOBKY IBYMEPHOTO MAaCCHBA B COOTBETCTBHUH C
YCTaHOBKAMH TIOJIb30BaTENS.
[Tonb30BaTemtO AOMKHBI OBITH IPEIOCTABICHBI BO3MOXHOCTH:
1) Tenepaiuu MaccuBa:
- aBTOMAaTHYECKOTO CO3JIaHUS MaccuBa (3aJar0TCs KOJIMYECTBO CTPOK W CTOJOIIOB MAacCHBa,
JIMAMa30H 3HAYEHUI CITy4alHbIX YMCEIT; BBIACISIETCA NaMATh O] MAaCCHB; MAaCCUB 3aMOJIHSIETCS
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TeHEepUPYEMBbIMU 3HAUEHUSMH; CO3IaHHBIA MacCUB 0TOOpaXkaeTcsi B TaOIULE);

PYYHOTO BBOJIa MacCUBa (33[1aeTCsl KOJIMYECTBO CTPOK M CTOJIOIIOB MAacCHBA; OCYIIECTBISETCS
BBOJI 3JIEMEHTOB; BBEJICHHBII MacCHUB OTOOpPaXKaeTCs B TAONIHIIE);

COXpaHeHHs MaccuBa (€CIM MacCHB TMPHUCYTCTBYET, 3ajaercs uMs daitna, B Qaiin
3aMMUCHIBAIOTCSA KOJMYECTBO CTPOK U CTOJIOLIOB MAacCHBa U MACCHB);

3arpy3Kd MaccuBa (3amaercs uMmsi Qaitna, u3 (aina 3arpykarTcs KOJIHMYECTBO CTPOK U
CTOJIOIIOB MAaCCHBA M MAaCCUB).

2) CopTHpoBKH MaccuBa (3a7aeTCsi THI COPTHPOBKH — II0 BO3pPAcTaHHIO WM 1O YOBIBAHHIO, U
napaMmerp COPTUPOBKH — MHUHHUMAIbHOE 3HAYCHHE B CTPOKE, MAKCUMAIIbHOE 3HAUEHUE B CTPOKE,
CyMMa 3JIEMEHTOB CTPOKH, MEPBBIA 3JIEMEHT CTPOKH, MOCICIHUIN 3JIEMEHT CTPOKH; BBITOIHICTCS
COPTHUPOBKA CTPOK MACCHBA).

Bapwuanr 11. [IporpamMmmHoe cpenctBo 00paboTKU MAaCCUBOB
Pa3zpaborars mporpaMmy, BBITOJIHSIONIYI0 00pab0TKYy MacCHBa B COOTBETCTBHH C YCTAHOBKAMH

I10JIB30BaTECIIA.

Ilonp30BaTENNIO JOKHEI OBITH IpeaoCTaBJICHbBI BOBMOKHOCTHU!

1) Tenepaiuu MaccuBa:

aBTOMATHYECKOT'O CO3JaHMsI MAacCHBa (3aalOTCSl KOJMYECTBO 3JEMEHTOB MacCHBa, TUAMA30H
3HaYeHUH CIy4alHbIX YHCEN; BBIACNAETCS MaMATh [0 MAacCUB; MAacCUB 3aIlOJHSETCA
TeHEePUPYEMBIMU 3HAUYEHUSIMH; CO3TaHHBI MacCUB 0TOOpaXkaeTcsi B Ta0IUIE);

PYYHOTO BBOJIa MacCUBa (3a/1aeTcs KOJIMYECTBO 3JIEMEHTOB MACCUBA; OCYLIECTBISETCS BBOJ
3JIEMEHTOB; BBEJICHHBI MAaCCUB OTOOpaXaeTcsl B TAOJIHIIC);

COXpaHEHMs MaccuBa (€ciIM MacCHUB IIPUCYTCTBYET, 3afaeTcs UM ¢aiiia, B Gaiin 3anuceiBaeTcs
MaccHB);

3arpy3Ku MaccuBa (3a1aeTcs ums Qaiina, u3 ¢aiiia 3arpyxaercs MaccuB).

2) OOpaboTku MaccuBa (3amaeTcs THI OOpaOOTKH — 3aMEHUTh BCE OTPHUIATEIBHBIC SIEMEHTHI
HYJICBBIMH, 3aMEHUTH BCE JIEMEHTHI, OOJIbIIINE CPEIHET0 3HAUCHUS, CPSTHIUM 3HAYCHUEM, CMCHUTh
3HAKH y BCEX OTPHUIIATEIIBHBIX YHCEIT; BBIOJHACTCS 00padoTKa).

Bapuant 12. [IporpamMMHoe cpeicTBO 00pabOTKH ABYMEPHBIX MaCCHBOB
PazpaboraTe mporpammy, BBITIOJHSIONIYIO 00paOOTKY IByMEPHOTO MacCHMBa B COOTBETCTBHUU C

YCTAHOBKAMHU I1OJIb30BATCJIA.

ITons30BaTenio JOJIXKHBI OBITH Ipea0CTaBJICHBI BOBMOKHOCTHU!

1) Tenepaiuu MaccuBa:

aBTOMATHUYECKOTO CO3aHUS MacCHBa (3aal0TCAd KOJIMYECTBO CTPOK M CTOJOIOB MaccHBa,
JIMara3oH 3HauYeHUH Cy4alHbIX YHCEIT; BBIIESIETCS aMsITh 0]l MACCUB; MAaCCHB 3aIIOJIHSIETCS
reHepUpPYEMBbIMU 3HAUYEHUSIMU; CO3/IaHHBIN MacCcuB 0TOOpa)xkaeTcs B TabNuLe);

PYYHOTO BBOJA MaccuBa (3aJaeTcsi KOJIMYECTBO CTPOK M CTOJOLIOB MACCUBA; OCYLIECTBISAETCS
BBOJ] 3JIEMEHTOB; BBEJICHHBIN MacCuB 0TOOpa)xaeTcs B TabJuLe);

COXpaHeHMs MaccuBa (€CIi MacCHB MPHUCYTCTBYET, 3ajaercs ums dailna, B  Qaiin
3aIHCHIBAIOTCS KOJIMYECTBO CTPOK M CTOJIOIIOB MAaCCHBA M MacCHUB);

3arpy3Kd MaccuBa (3amaercs ums Qaiina, u3 ¢ailna 3arpykaroTcs KOJUYECTBO CTPOK H
CTOJIOLI0B MacCHBa U MacCUB).

2) OOpaboTku MaccuBa (3amaercs TUI 00pabOTKH — 3aMEHUTh B KaXIOH CTPOKE MEPBBIA AIIEMEHT
CPeIHHMM 3HAUY€HHEM CTPOKH, 3aMEHHTh B KaXJIOM CTOJOIlE BCE DJIEMEHTHI CPEJTHUM 3HauCHHEM
CTOJIONIA; BBITIOJIHSIETCS 00paboTKa MacCHBa).

INPAKTUYECKAS PABOTA Ne2

PA3PABOTKA JUATPAMMBI NOCJIEJJOBATEJIBHOCTH (SEQUENCE)
IHopsinok BbINOJIHEHHS Pa0OTHI

I[I/Ial" PaMMBbI TIOCJIICAOBATCIILHOCTU TMPCAHA3HAYCHBI JIA OTO6pa)KCHI/I$I nopsiaKka oOMeHa

COOOMICHUSIMUA MEXKy 00BEKTaMHU CUCTEMBI.
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B sT0it 1 mocaenyromux padorax ucmonb3yercs (aia MoaenH, Co3IaHHbIN B NepBoil pabdore.
He ny>xHO co3maBath HOBBIN (haill.

Co3zanue AuarpaMmbl MOCIIEI0BATEILHOCTH BBIIOIHSCTCS TPEMSI CIIOCOOaMHU.

Croco6 1. B oxne Browser (puc. 6) B xoHTekcTHOM MeHro mamku Logical View crenyer
BeIOpaTh New->Sequence Diagram, a 3aTeM BBECTH MMsl HOBOW JTMarpaMMel.

4> Rational Rose - Array.mdl

File Edit WYiew Format EBrowse

DEH| 2B &

CE) drap

EII:l Ilze Casze Wiew

B8 Main

; - % MMonesosarens

- [eHepauua Maccusa
- J8pafoTka MaccHe:
-3 Associations

-] Logical Wiews

i-[_J Component Yiew

----- Deploprment Yiew

{28 Model Properties

+1...I51

‘ |3

Puc. 6. Bun okna Browser nocne coznanus auarpammsl Use Case
Crroco6 2. B rmaBHOM MeHIO MporpamMMbl ClieAyeT BeIOpaTh Browse-> Interaction Diagram...,
nociae 4ero BbIOpaTh NyHKT <New> (wium BBIOpaTh HMMsI JUarpaMMbl IpH  HEOOXOAMMOCTH
peIaKTUPOBAHUS CO3/IaHHOW paHee), a 3aTeM B JHUaJOTOBOM OKHE (pHuC.7) 3a1aTh UMS W THII
JTUarpaMMbl. DTO JUAJIOTOBOE OKHO SIBIIIETCS OOIIMM JIJIsi OOOMX THUIIOB JUArpaMM B3aUMOJICUCTBUN —
U JJIs AMarpamm IOcCie0BaTeNbHOCTH, U Ul JAMarpaMM KOOIEpaliH, MO3TOMY B JIaHHOM Cllydae
HE00X0MMO BEIOpaTh THIT SEqUENCE Tt pa3padOTKH AUarpaMMbl TIOCIIEI0BATEIIEHOCTH.
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Title:

ISquiad
Diagram Type
{* Sequence
" Callaboration Cancel |

Puc. 7. JluanoroBoe OKHO BBOJIa IMEHHU M TUTIA TUArPaMMbl aBTOMATOB

Crioco6 3. DTOT crnocob sBisieTcsl HanOojee eCTECTBEHHBIM M MHTYMTHUBHO TOHSTHBIM IIPH
MOCJICIOBATEIbHOM MOJICIUPOBaHUU paboThl cucteMbl. [locie cozmanms Use Case auarpamm u
CIIOBECHOTO OIMCaHUs clieHapueB, peanuszyeMmbix Use Case snmemMeHTaMu, Kaxkaas U3 JHarpaMmm
(dbopmanuzyercst py TIOMOIIY OJHOM HIT Habopa JuarpaMm mocieaoBatesbHocTeil. B okne Browser B
KOHTEKCTHOM MEHIO cooTBeTcTBYyromiero aiementa Use Case u3 manku Use Case View ciemyer
BeIOpate New—>Sequence Diagram, a 3aTem BBECTH MMsI HOBOM JHArPaMMEI.

[Ipenyaraercst BOCIONIB30BATHCS HIMEHHO TPETHUM CIIOCOOOM.

Co3naHHbIC aUarpaMMbl JOCTYIHBI W3 OKHa Browser. IlaHenp MHCTPYMEHTOB JuarpamMbl
MOCJIeIOBATEIPHOCTH TTOKa3aHa Ha puc. 8.
W HuctpymenT Boibopa (Selection Tool)
e Tekcr (Text Box)
Kommenrapuii (mpumeuanue, Note)
Sxops mias 3ameuanus (Note Anchor)
. Oo6bext (Object)
| Coobuwenne (Object Message)
- Coobmienue camomy cebe (Message to Self)

=

=

Puc. 8. [Tanens HHCTPYMEHTOB JIJIs1 TMArPaMMBI ITOCIIE0BATEILHOCTH
Ha nuarpamme pasmeniaror oObeKThl. JTO JeNaeTcs MpHU MOMOIIM MHCTpyMeHTa OOBEeKT, a
TaKke, PH HATMYUK paHee COo3IaHHbIX akTepoB B marnke Use Case View wim kiaccos B mamnke Logical
View, myrem mepeTackuBaHUs M3 OKHa Browser. Bua numarpamMMmbl mociie pa3MelieHHs Ha Hei
o0bekTOB TmoOKazaH Ha puc. 9. 3xech Ilomp3oBarens BHITIAIAT Kak O€3bIMSHHBIA OOBEKT,
0003HAYEHHBIM KJIACCOM, YTO JIOTMUECKH KOppeKTHO. OO0bekThl MaccuB u Tabmuiia, HampoTUB, HeE
MMEIOT UMEH KJIACCOB, TaK KaK COOTBETCTBYIOIIHME KIIACCHI €IIe HE CIIPOSKTHPOBAHBI.

; ; Maccus Tabnumua
: MNonb3oBaTenb

Puc. 9. HauanbHblil BUI AMarpaMMBbl IOCIIEA0BATEILHOCTH
[Tpu nmomomm uHCTpymMeHTa CoOOIlEeHHE CO3JAI0TCS COOOIICHUS MEXKIY JIMHUAMU SKU3HH
00BekToB (puc. 10).
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O
; \ Maccus Tabnuua
: MNonb3oBaTenb

| 3agatb KOnMYECTBO M AnanasoH 3Ha4YeEHUN |

Cospatb \m

ul 3agats KonM4ecTBo CTPOK

3aHec 3HayeHus

u
i

Puc. 10. Co3nganue coobuieHuit Mexy TUHUSIMH KU3HH 00bEKTOB
Hacrpoiika cooOmenus (nuanoroBoe okHo Message Specification, puc. 11), kpome uMeHH
(Bkmazgka General) BiIrouaeT HACTPOUKY YaCTOTHI M MOPsiiKa oOMeHa coobmienusimu (Bkiaaka Detail).

B¥Message Specification for Current ed |

General  Detail |

— Synchronization

" Sunchronous
" Balking
i~ Timeout

i~ Azynchronous

— Frequency
' Aperiodic
" Periodic

k. I Cancel Apply | Browse vl Help

Puc. 11. /luanoroBoe 0kHO crielUPUKAIIIN COOOIICHUS

BapuanTsl nopsiika oOMeHa cOOOIEHUSIMHU:

- Simple — mpocTas mockLIKa COOOIIEHHUS;

- Synchronous — omneparysi BBIIOJIHAETCS TOJIBKO B TOM Cllydae, KOT/Ia CEpBEp MOXKET MPHHSATH
cooOlIeHne KINEHTA;

- Balking — eciu cepBep He TOTOB HEMEIUIEHHO MPHHATH COOOIIEHHUE, KIIMEHT OTKAa3bIBACTCS OT
€T0 MMOCHUIKH;

- Timeout — KIMEHT OTKa3bIBAETCS OT MOCBUIKH COOOILICHUS, €CIM CEPBEP HE TOTOB €ro MPHHATH
B TEUEHHE HEKOTOPOTO BPEMEHU;

- Asynchronous — KJIMeHT BbIIaeT COOOIIEHHE U HE 0)KUAAET OTBETA CepBepa.
BapuaHTBI HACTPOWKHU NEPUOJUIHOCTH:
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Periodic — cymiecTByeT HEKOTOpasi IEPUOUUHOCTD BBIZAYN COOOIICHHIA,

- AperiodiC — meprHOHYHOCTS OTCYTCTBYET.
Bce 3Tu HaCTpOIKY BIMAIOT TOJIBKO HAa BUJ CTPEIKU COOOIICHUSI.

Ha puc. 12 npuBenena takxe auarpamma o0padOTKU MaccuBa.

; 1 Obpabotiumk MaccuBs Tabnuua
: Nonb3oBaTens

| 3apgam wn obpabotkn |

3apgatb Ymcro

d
3anycmTb \D

Monyunts maccue

BepHy™ mMaccus ‘

(@)

OpaboTaTb

<

YCTaHOBUTL MaccuB ‘

Otobpasntb u
[3anaTb KONMYecTBO CTPOK

BbiBECTM 3HauyeHnsa

Puc. 12. JIlnarpammMa nocieoBaTeIbHOCTH 00pabOTKU MaccuBa
B pamkax Hacrosiieil paboTsl ciienyeT n300pa3uTh B BUJIE TUarpaMM MOCIEe10BaTEIbHOCTH BCE

CIICHAapHH1 BCCX Use Case 311eMEHTOB COTIaCHO BAapUaHTYy 3alaHUs.

INPAKTUYECKAS PABOTA Ne3

PA3ZPABOTKA JUAT'PAMMBI KJTACCOB
IHopsinok BbINOJIHEHHS Pa0OTHI

O6muii  mopsanok  ¢yHKIMOHUpoBaHUS 00bekToB WC  ompenensiercs  auarpammoit

MOCJIeIOBATEILHOCTH, Pa3pab0TaHHON B X0J1€ MPEAbIAYIIEH MpakTuueckoi padoTel. Craeayromuii mar
— pa3paboTKa CTPYKTYpHI KJIACCOB U COIMOCTABJICHUE €€ C 00beKTaMH, 0003HAYCHHBIMU B JHarpaMMe

IOCICJ0OBATCIBHOCTH.
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4% Rational Rose - Amay.mdl

File Edit “iew Fomat Browse

DEE ‘BB &

FE Aray

[ [EHEpALMA MACCHES
----- AETOMATHYECKDE
----- 3 thelonesosaren
il PydHoil BB0g
[ CoxpaHeHme mac
..... Jarpyska Maccu
[=-2» J@ApatoTka MAcCHES
----- 3 thelonesosaren
----- O6patioTka
EEI-"_—’_>> Agzociations
=7 Logical Yiew
----- EETH
----- _—}_>> Agzociations
=-J Component Wiew

- b it
..... Deploymant Yiew
{28 Model Properties

=

1 | i

Puc. 13. Bug okna Browser nepen co3manneM quarpaMMbl KJIacCOB

Hecmotpst Ha yHUBepcanbHOCTh Mojenelr Rational Rose, ompemenumcst ¢ opueHTanmeil Ha
cpeactso paspabotku Borland C++ Builder. B stom ciiyuae 00BEKT, Ha3BaHHBI B JuarpaMmme
nocseoBaTenbHOCTH «Tabmuia», peaanu3yercs pu MOMOLIM CTaHIaPTHOTO BU3YaJIbHOI'O KOMIIOHEHTA
kimacca TStringGrid. Takum 00pa3oM, HYXHO peaar30BaTh KIACChl, SK3EMILISPbI KOTOPBIX OBLIH
0003HaueHbl Ha HTame pa3pabOTKU JHarpaMMbl IocieaoBaTeabHOCTH. IlycTh B Hamem ciydae
AK3EMIUTSIPBI KJIACCOB MONTYYMIIA Ha3BaHUs «MaccuB» u «O0pabotunky. HazoBeM COOTBETCTBYOIINE
kiaceel “Array” u “Processor”. He cienyer naBaTh KJIacCy pPYCCKOE MMs, IOCKOJIbBKY MMs Kjacca
OyZeT BBITPYKAThCSI B TECHEPHPYEMBbIE TEKCTHI Ha SI3BIKE MPOTPaMMHUPOBAHUS.

Jns co3paHus TuarpaMMbl IOCIIeIOBAaTeIFHOCTH ClIeAyeT BhIOpaTh B okHe Browser (puc. 13)
nBorHBIM IeTukom Logical View—>Main.
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IF Hucrpyment Beidopa (Selection Tool)

Texcr (Text Box)

Kommenrapuii (mpumeuanue, Note)

Sxops mist 3amevanus (Note Anchor)

Kiacc (Class)

Hutepoeiic (Interface)

OnuonanpasieHHas accormarms (Unidirectional Association)

LR

(i

Knacc accormanuu (Association Class)

Konreiinep (Package)

3aBucumocts peanusanuii (Dependency of instantiates)
I'enepanuzanus, obo0iienue, HacaeaoBanue (Generalization)
Peanuzanus (Realize)

“:-p L. > [ | 71 & @ ™.

Puc. 14. [1lanenb HHCTPYMEHTOB JJIsl JUarpaMMbl KJIaCCOB

Array

Processor

Puc. 15. Co3maunbie KI1acChl

Array

Processor

Puc. 16. Co3nanne OTHOIIECHHS aCCOLMAIIMN MEXTy KIlacCaMH
HoBelii kacc co3maeTcs mpu MOMOIIM NaHenu HHCTpyMeHToB okHa Class Diagram (puc. 14).
Jlist aToro ucnonbs3yercss uHCTpyMeHT Class. Mms co3maHHOrO Kiiacca BBOJHMTCSI € KiaBHATyphl. B
pe3yabTaTe MoIydaeTcs 3aroTOBKa HOBOTO Kilacca, Y KOTOPOIO OCTAeTCs 3a/1aTh CBOMCTBA M ONEpaIiu
(puc. 15).
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Assnciatinn Specification for Unti ed
General I Dretail Fole & General |
Fole B General I Fale & Detai Fole B Detai
Bole: I Element:  Proceszor
Conztraints

-
[~

Multiplicity: | | [™ Mavigable

v Aggregate [T Static ™ Friend
— Containment of Array

i ByWalue % ByuFReference  © Unspecified

Eevs/Oualifiers

T | Type |

k. I Cancel Apply | Browse vl Help |

Puc. 17. Hactpoiika arperanuu

OpnHako mepes 3aJlaHMeM CBOWCTB M OIEpaIMii ONPEIeTUM OTHOIICHHUS MEXy KiaccaMH Ha
aMarpaMMe KinaccoB. B manHoM ciydae xiacc Processor siBisieTcst KIIMEHTOM IO OTHOLICHUIO K KJIaccy
Array, T.X. ucnojp3yer ero omnepauuu. Kpome toro, kiacc Processor nojpkeH XpaHHTh CChUIKY Ha
Kjacc Array, 4To COOTBETCTBYET OTHOIICHHIO arperauuu. s HacTpOHKH OTHOLICHUS MCIOJB3YeTCs
uncrpyment Unidirectional Association (puc. 14). Ilpu 3TOM cTpenky HampaBsSIOT OT KIHCHTa K
cepsepy (puc. 16).

Hacrpoiika accormanuu BbimonHsieTcst b0 uepes mnyHkt Open Specification... ee
KOHTEKCTHOTO MEHI0, MO0 dYepe3 aieMeHT crmcka Relations nuamoroBoro okHa crenupuKamnim
Kigacca. B JgaHHOM ciydae HEOOXOAMMO TOJBKO HACTPOWUTH OJMH M3 KIACCOB, BXOMASAIIMX B
accoLlMAIMIO Ha arperamnuio B cede Jpyroro Kiacca Imo cchUike. [ 9Toro mepeiinemM Ha CTpaHUILY
Role B Detail (puc. 17). OmuoOuThCs MpakTHUECKH HEBO3MOXKHO — B TIPABOM BEPXHEM YTy CTPAHHIIBI
yKa3aHO MMs KJlacca, KOTOPBI HACTPaWBaeTCs Kak arperupyroonmid. YcraHoBuM ¢uiaxxok Aggregate u
nepekiouarens By Reference. [TonyuenHoe n3o0pakeHne OTHOIICHHUS MTOKa3aHo Ha puc. 18.

CBoiicTBa BBIABISIOTCS IyTEM aHalW3a JHarpaMM IOCIEIOBATEIFHOCTH, a TaKXKe HarpamMM
Use Case u cuieHapues.

VY xnacca Array (MaccuB) JOKHBI OBITh CIIEAYIONINE CBOWCTBA!

- Ptr— yka3zarens Ha Maccus;

- Num — KomM4ecTBO IEMEHTOB MacCUBa;

- FileName — ums daiina;

- Grid — ykazarens Ha 00bekT Kinacca TStringGrid, ucronbp3yemblii 1711 OTOOpaKeHUsT MACCHBA;

- Min u Max — HIKHSS ¥ BEpXHSS TPAHUIIBI MAa30Ha 3HAYCHUI MaccuBa (MCIOIB3YIOTCS TPH

AaBTOMATHYECKOI FeHepaluy JJIEMEHTOB MaCcCHBa);

- Status — cocrosiHue MaccHBa (CreHEPHPOBaH, 3arpy»KeH, COXpaHeH, H3MCHEH).
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Array

Processor

Puc. 18. Accounanus, HACTpOCHHAs KaK arperamus

Elass Specification for Array 7] x|

R elations I Components I M ested | Filezs |
General I Dretail I O perations Aftributes
v Show inherited
I Ster... | M ame | Far... I Type | Iritial
[hde
[t
Copmy
Pazte
[Nelete
Insert
S pecification,..
Jd | »]

k. I Cancel | Apply Browse vl Help |

Puc. 19. JlobGaBieHMEe CBOMCTB B KJ1acc
VY kiacca Processor (O6pa0oTuuK) H0KHBI OBITH CIEAYIOIINE CBOMCTBA!
- Value — 3HaueHue, Ha KOTOPOE CIEIyeT YMHOXKATh HIIH JACIUTh 00padaThiBacMblil MACCHB;
- ProcType — tun 06paboTkH.
Kpome Toro, nomkHa ObITh CChUIKa HAa OOBEKT Kiacca Array, HO OHa 3a/laHa B HESIBHOM BHJIE
OTHOIIIEHHEM arperanuu. Ee Hanuuue OyaeT oueBHIHO Ha dTalre reHepaluu Koja.

Jlnist co3iaHus CBOMCTB Kilacca B JMAJIOTOBOM OKHe cnenudukanuu kiacca (puc. 19) Ha Bkiajake
Attributes crmemyer BbIOpaTh myHKT INSErt B KOHTEKCTHOM MEHIO CIIHMCKa CBOMCTB. B mosiBHBIICHCS
CTpOKe BBeJleM MMs cBOMCTBa PIr m mpu moMomy JBOMHOrO IeTYKa MBIIIBIO BOWJEM B HAIOTOBOE
OKHO HacTpoiiku cBoiictsa (puc. 20).

Ha Brmagke General nocTymHbI 1si HACTPOWKM TUIT 3HAYSHHUSI CBOWCTBA M BUIUMOCTD CBOMCTBA
— rpymmna Export Control. O6sacTe BUAMMOCTH 10 YMOJTYAHUIO — IPUBATHAS, U HET HEOOXOIUMOCTH €€
U3MEHATh. THUN 3HaueHWs Takke OylIeT HacTpoeH TO3Ke — II0Cie HACTPOMKM Ha S3BIK
MIPOrpaMMHUPOBAHHUSL.
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BN Class Attribute Specification for Pt ed

General | Detail | DDLU |

M arne: Ptr Clazz: Array
Type: I j ¥ Show classes
Stereatype: I j

Iritial walue; I

— Export Control

" Public ¢ Protected & Private |mplementation

Documentation:

=

[~
k. I Cancel Amply | ETDWSE"l Help |

Puc. 20. lnanoroBoe okHO crieliu(pUKAIUMKA CBOWCTBA

Array

& Ptr

& Num

& FileName
&:Grid
&:Min
&:Max

& Status

Processor

&Value
&ProcType

Puc. 21. Ilnarpamma Kki1accoB ¢ yKa3aHHbIMU CBOMCTBaMH
B pesynbrare nonydeHHast CTpyKTypa OyJeT BhIIJISIE€Th, Kak MOKa3aHo Ha pHc. 21.

Omnepanmu Kj1acca MOKHO 3a/1aTh KaK HETIOCPEACTBEHHO ITyTeM PEJaKTHPOBAaHUS crienn(ruKanum
Kjlacca B JuarpaMMe KJaccoB, TaK M IPOACCOIMMPOBAB KJIacC C OOBEKTOM JuarpamMMbl
MOCTIEIOBATEIHbHOCTH, a OIEpaluy Kjacca — C COOOUICHWSMH IUArpamMMbl IOCIIEeIO0BATEIHHOCTH.
Bropoii moxxoj mpu3BaH ONTUMHU3UPOBaTh (popMupoBaHHE HabOpa omepanuil Kjiacca U yCTPaHATh
cirydau U30BITOYHOCTEHN B HETOPaOOTOK.

Ot0 nenaercs cienyouM oodpazoM. HeoOXoIuMo OTKPBITH AHarpaMMmy MOCIIEA0BAaTENIbHOCTH
obpaboTku maccuBa (puc. 12). 3arem u3 manku Logical View oxuna Browser meperamiurs umst Kiacca
Ha COOTBETCTBYIOIIMHA OOBEKT JuarpaMMbl mocjenoBareidbHOCTH. Hampumep, kimacc Array
nepeTaumTh Ha 00beKT Maccus, kiacc Processor — Ha o0bexktT O6pabotuuk. B pesynbTate 00beKTH Ha

JaMarpaMMe IOCIIeIOBAaTeIbHOCTH OYAyT M300paXkeHbl C YKa3aHHEM MMEH KJIACCOB B COOTBETCTBUH C
Horarwmeit UML (puc. 22).
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{ )
K Ob6paboT4uK : MaccuB : Array Tabnuua
Processor
: Monb3oBaTtenb ==

| 3apam wmn obpabotkm |

3agaTtb Ymcro

1
3anycmb m

Monyuunts maccus

BepHyTs Maccus

(@)

OpaboTaTb

<

YcTaHoBUTL MaccuB

Otobpasuntb u
1.3afatb KOnM4ecTBO CTPOK

BbiBECTV 3Ha4YeHMA

Puc. 22. JIlnarpaMmmMa nociejoBaTeIbHOCTH C YKa3aHUEM KIIaCCOB

Teneps kaxoe coobiieHne, nepeaaBaeMoe 00bEKTY, U KOTOPOTo yKa3aH KJacc, MOXET ObITh
3aMEHEHO MMEHEM OIepalii 3TOro Kiacca, BBEJCHHOM paHee WM CO3/1aBaeMOM «Ha JIETy».
Hanpumep, co3znaaum omepaiuio, BbI3bIBAEMYIO JUIsl 3aJaHUsl TUMAa 00paboTku oOpaboTtumka. s
3TOro0 HEOOXOIMMO BBI3BaTh KOHTEKCTHOE MEHIO cOoOoOIIeHUus «3afaTh THN o0paboTkm» (puc. 23) u
BBIOpATh M3 HEro MyHKT “<New operation>", mocie 4ero oTpelakTHPOBaTh CICHH(PHUKAIUIO ONepaIlin
(puc. 24). Ha nanHOM »3Tame Tak jk€, Kak IpPHU pEIaKTUPOBAHMM CBOMCTB Kiacca, JOCTATOYHO
OTPaHMYMTHCS  3aJaHMeM HMeHH omepamuu. [locme 3Toro coobmieHne Ha — AMarpaMme
MoCJIe10BaTeNbHOCTH Mpuodperaer BuA puc. 25. OOpatuTe BHUMaHME, KaK HW3MEHSETCS HpPU 3TOM
OIMCAaHUE KJIACCOB B IMarpaMmme Kiaccos.
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DbpaboT4me : Maccue . Array Tabnuua
Processor

MNonezoeaTeNk

e -

*:i Jajate TMn oBpalboTeu

Janate 4 Open Specification...
<new aperation:
JanycT¥ Fomat 3

HD.I'I}NHTI: MACCHE

BepHyTe MaccHe

]

ApafioTate

PR

¥CTAHOEMTE MACCHE

Crobpazute

JafaTe KONMYeCTED CTROK
BLIEECTH 2HAYEHKHA LJ

e [

Puc. 23. KoHTEeKCTHOE MEHIO COOOLIECHHUS AUAarpaMMBbl I1OCII€A0BATEILHOCTH
B pamkax Hacrosimieil paOOThI ClleAyeT B COOTBETCTBHM C BapUaHTOM 3alaHHs pa3padboTarb
JMarpaMMmy KJIaccoB, c(OpMHUpOBaTh HAaOOpBI CBOWCTB W oONepalui KIAccoB, CBA3aTh OOBEKTHI
IMarpaMM MOCJIEI0BATEIbHOCTH C KJIAacCaMM, a COOOILEHHsS AMarpaMM IOCIEJOBATENBHOCTH — C
olepalnusaMu KIaccoB.
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BN Operation Specification for untitied ed
Semanticz I Fozstconditions I Files
General | Detail I Preconditions
Marme: 5 etProcT yp Class: Processor
Beturn Type: I j ¥ Show classes
Stereotype: I j
— Export Control

% Public " Protected © Private © |mplementation

Documentation:

=

[~
k. I Cancel Apply | Browse vl Help |

Puc. 24. PenaktupoBanue crieliupuKaiyy ornepanun

O6paboTiuk : Maccus : Array Tabnuua
: MNonb3oBatens Processor
| SetProcType()

3agatb uucno

3anycmb

Monyynts Maccue

BepHym maccus

(@)

GpaboTaTb

pa—

YCcTaHOBUTL Maccus

|
OT106pasnTts Q

3agaTb KONMMYeCcTBO CTPOK

BbiBECTV 3HAYEHMSA

Puc. 25. lnarpamMma mociaeaoBaTeIbHOCTH C COOOIICHUEM, 3aMEHEHHBIM Ha OTICPAIIHIO
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INPAKTUYECKAS PABOTA Ne4

PABPABOTKA JTUAT'PAMMbBI KOMIIOHEHTOB
Ilopsinok BbINOJIHEHHS Pa0OTHI

Juarpamma  kommonentoB (Component Diagram) mnpenHasHadueHa I OTOOpaXKCHHS
($U3NIECKOil CTPYKTYpHI CUCTEMBI B BUe HA0Opa UCXOIHBIX M BBHIMOIHAEMBIX (DailjioB, KOHTEHHEPOB,
MOJIIpOTrpaMM, 3aaad. ITO JeNaeTcs s CO3JaHUsl CIUHOTO MPEACTABICHUS O TOM, KaKHe
MOJIIPOTPaMMbI U O0BEKTHI OyIyT CrpyNIIUPOBAaHbI B paMKax TE€X MM MHBIX MOAYJEH (B YaCTHOCTH,
EXE, DLL, OCX u np.). DTy TpynnupoBKY BBIIOJHSIIOT U3 COOOpaKeHU CBA3HOCTU. Ee pe3ynbTaThl
UCTOJB3YIOT, B YaCTHOCTH, IIPU HA3HAYCHUH 33JaHUH IPOECKTUPOBIIHKAM.

Rational Rose 2000 mo3Boisier pa3paboTaTh HECKOJIBKO JuHarpaMM KOMITOHEHTOB IS
0TOOpaKEHHSI peaTH3aliy C Pa3IMYHON CTETIEHBIO IETATbHOCTH.

Jlnst co3maHusi quarpaMMbl KOMIIOHEHTOB MOXKHO BOCIIOJIB30BAThCSI ITYHKTOM TJIABHOTO MEHIO
Browse—>Component Diagram... uiam 3amyCcTUTh TJIaBHYIO JUarpaMMy KOMIIOHEHTOB M3 ITYHKTa
Component View oxua Browser.

[Tanenb UHCTPYMEHTOB IMarpaMMbl KOMIIOHEHTOB [T0OKa3aHa Ha puc. 26.

W Huctpyment Boibopa (Selection Tool)

Tekcr (Text Box)

Kommenrapuii (mpumeuanne, Note)

Sxops mst 3amevanus (Note Anchor)

Komnonent (Component)

Konretinep (Package)

3asucumocth (Dependency)

Cneuundukanus noanporpammel (Subprogram Specification)
Teno noanporpammser (Subprogram Body)

I'nmaBHast mporpamma (Main Program)
Cneuundukanus kouteiinepa (Package Specification)
Teno xonreiinepa (Package Body)

Cnenundukanus 3anauu (Task Specification)

Teno 3amaun (Task Body)

AEC
=

Ly M ity O B O

Puc. 26. [Tanenb HHCTPYMEHTOB AJIsl IMAarpaMMbl KOMIIOHEHTOB

OCOOEHHOCTh BCE€X HHCTPYMEHTOB JHMarpaMMbl KOMIIOHEHTOB B TOM, YTO BCE 3TO 3JEMEHTHI
OJTHOTO THUIIA — KOMIIOHEHTHI, OTJIHYaroUIrecs cBouMM crepeotunoM. OT cTepeoTHNa 3aBHUCHUT, B
YaCTHOCTH, MCIOJb3yeMasi KOMIIOHEHTOM NHUKTorpamma. IlosToMy eciu, Hampumep, pa3MecTHTh Ha
auarpamme koMmrnoHeHT (Component), a 3aTeM B JUAJIOrOBOM OKHE HAaCTPOWKM €ro creuupuKaiiu
U3MEHHUTH ero crepeotun Ha Task Body, nzo0paxenue ero n3MeHHUTCS.

Mms KOMIOHEeHTa coBmajaeT ¢ uMeHeM (aina. i1 KOMIOHEHTa MOYKHO Ha3HAYUTh SI3BIK
MPOrpaMMHPOBAHUS, YTO TO3BOJISIET BHECTH B NMPOEKTHPOBAHHE CHeNH(UKY, OPUEHTHPOBAHHYIO Ha
KOHKPETHOE CPECTBO pa3pabOTKH.

Wucrpyment Kommonent (Component) mpemHa3zHaueH i CO3AaHUsT KOMITIOHEHTOB Pa3IMIHOTO
Ha3HAYEHUs, B IEpPBYIO oOyepeab, KOMIOHEHTOB mepuona BbimonHeHus IIC: ¢aitno EXE, DLL,
komroneHToB ActiveX.

Wucrpyment Kontelinep (Package) mnosBomsier u300pasuth B MOJENM OOBEAWHEHUE
KOMIOHEHTOB. [lomemnenrne B KOHTEHHEp KOMITOHEHTA MPOU3BOINUTCS IyTEM TIepETAaCKUBAaHHS B OKHE
Browser.

3aBucumoctu  (Dependency) mo3BossiIOT  M300pa3sMTh  HANPABICHHBIC  CBA3H — MEKIY
KOMIIOHEHTaMH. 3aBUCUMOCTb IIPOPUCOBBIBACTCS B HANIPABJIEHUH OT KJIMEHTA K CEPBEPY.

WucrpymenTs! moanporpamm Subprogram Body u Subprogram Specification ucnonb3yrotes st
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0003HaYCHHS MTOIPOTPaMM U 0OBSBICHUN TOAIPOTPAMM.

Hucrpyment ['naBuas mporpamma (Main Program) ucmonb3yercs He Bceraa. Hampumep, BO
MHOTHX cpenax BusyaibHoro nporpammuposanus (Visual C++, Borland C++ Builder u T.mm.) Teno
[JIAaBHOM TMPOrpaMMbl CKPBITO B OHMOJIMOTEKaxX CpeACTBa pa3pabOTKH, a pa3paboTyMk padoTaer ¢
00BEKTOM-00EPTKOM.

Hucrpymentsl kouteiinepoB Package Body u Package Specification o6braHO ciyxar
KOHTeiiHepamu kiaccoB. Hampumep, s s3eika C++ mpu momomm uHctpymeHTta Package Body
MojienupyeTcs (aiii .CPP, coaepKaIluii OMUH WM HECKOJIBKO KJIACCOB, a MPU MOMOIIM HHCTPYMEHTA
Package Specification — ¢aiin .h — 3aronoBouHoi#t haiin ¢ 0ObSIBICHUSIMH 3THX KJIACCOB.

Hucrpymentsr Task Specification u Task Body mo3BoisioT MoIeiIMpoBaTh HE3aBUCHMBIC
IMOTOKH B MHOT'OIIOTOYHOW CHCTEME.

W3 npuBeIeHHBIX XapaKTEPUCTUK BUIHO, YTO MOXHO (OPMHUPOBATH JUATPAMMbI KOMIIOHEHTOB
pa3nuyHOro poja: auarpamMmbl  (aioB B mporecce paspaborku  (Package Body, Package
Specification, Subprogram Body, Subprogram Specification, Main Program), amarpammsl
NporpaMMHBIX KOMIOHEHTOB niepuoza BeimoaneHus (Component, Task Body, Task Specification).

Coopmupyem auarpamMmy GaiioB HCXOJHOTO KOJIa ¢ OpHEHTalueH Ha s3bIk C++,

Co3naaum 3arofioBOYHbIN (aiin MaccuBa mpH nomoiny uHCTpyMenta Package Specification. B
nuanoroBoM okue Component Specification nasmaumm umst daiiza kommoneHTa Arrfay © s3bIK
nporpammupoBanusi C++ (puc. 27).

Ecnu teneps Haxkarh kHOMNKY [Ipumenuts (ApplY), TO BHA IUATOrOBOrO OKHA M3MEHUTCS — B
HeM Jo0aBsaTcs 3aknanku, cneuuduunsie pist CH+ (puc. 28). B 3aknanke Realizes cnenyer ykaszatb
KJIaCChI, KOTOPBIE OyIyT pealn30BaHbl B JTaHHOM KOHTelHepe. B Hariem ciydae 3to kimacc Array. Jlns
TOro 4ToOBl yKa3aTh HAa PEalM3allMI0 KJacca B JAHHOM MOJYJIC, HY)KHO BBIOJHHUTH ITyHKT ASSIgN B
KOHTEKCTHOM MEHIO COOTBETCTBYIOIIETO Kiacca Ha 3akiaake Realizes. Ilocie storo kmacce Oyner
oTMeueH ranoukoit (puc. 28). 3menurcs taxke u3o0pakeHue kiacca B pasnene Logical View okna
Browser.

Co3mamum (aiin peanu3anuy MaccuBa Ipu moMoinu uHcTpymenrta Package Body. 3aech Taxoke
HEOOXOJMMO HAa3HAYUTh HMMs KOMIIOHEHTa (IIyCTh Ha3bIBaeTCs Takxke AIrray), Ha3HAYMTH SI3BIK
NpOrpaMMHpPOBAHMS U yKa3aTh Kiacc Array, KoTopbli OyJeT peau30BaH B 3TOM KOMIIOHEHTE.

Tenepr crenyer yka3aTh CBS3b B HampaBICHHMH OT Tela KOHTEWHepa K crenupuKanuu
KoHTelHepa (puc. 29). JTo nemaercs s TOro, YTOOBI B HICXOMHBIN TeKcT ¢aitna .CPP Oputa BcraBnena
aMpeKTHBa BKiItodenus #include ”Array.h”.
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H] Component Diagram: Component Yiew / Main 10| =l

MewPackageSpec

Eumpnnenl Specification for NewPa 2=l

General |Detail I Healizesl Files I

Marne: IM
Stereotype: IF'ackage Specif 'I Language: |E++ v|
Documentation:

=4

0K I Cahcel Apply Browsze v| Help |

1] | ]
Puc. 27. Co3nanue 1 HacTpoiika HOBOM crenuduKanuy KOHTeiiHepa
AHAaJIOTUYHO OMHCAHHOMY CO3JaJUM Ha0op W3 crheruduKanuil U Tel KOHTEHHEPOB IS BCEX
00BEKTOB. YCTaHOBUM CBSI3U MEXAY HUMHU TaKUM 00pa3oM, 4ToObl crerudukanms KoHTelHepa Kiacca
Array «Obuta BuaHa» crneunudukanuu kinacca Processor. B astom ciyyae OOGpaOOTYMK CMOXKET
oOparmiarbkes K onepauusam kinacca Maccus. [Tonyuum quarpammy puc. 30.

JlnarpaMma KOMITIOHEHTOB IO3BOJIIET MOJy4yaTh 3arOTOBKM MCXOJIHOro koja. ['eHepanus kona
BBITMIOJTHSCTCS TIPU MOMOIIY ITyHKTa KOHTEKCTHOrO MeHro kommoHenta C++->Code Generation. Tlpu
atoM co3maores  ¢abnel .CPP u H, comepxamue peanmm3anii W OOBSIBICHHS KIIACCOB
COOTBETCTBEHHO. 3/1eCb aBTOMaTHYECKH PEATN3YIOTCS 3arOTOBKM KOHCTPYKTOPOB U MEPEOIpeieieHne
HEKOTOpBIX omnepaTopos. [Ipu rpynmnoBoil pa3paboTke MpoeKTa 3TU 3arOTOBKM MOYKHO PacHpelesIuTh
MEXy pa3paboTUMKaMu /s JaJbHEHIIEeH pealn3aum.

IMpu renepaumu koma ¢aitmet .CPP u .H cosmatorcs B jmupexropum  C:\Program
Files\Rational\Rose 2000\c++\source.

['eneparust Kos1a Ha ATOM CTaAMK Pa3pabOTKH TOJHKHA BHIIATh MHOXKECTBO TPEAYIPEKACHUN H
cooOmieHnit 00 ommbkax. ITo 0ObICHACTCS TEM, UTO CTPYKTYypa KJlaccoB He Obula gopaborana. [locie
CO3JIaHMsI KOMITOHEHTOB M YKa3aHHWs s3bIKa MPOTPAaMMHPOBAHUS CJIEIyeT N0padoTaTh CTPYKTYpPHI
KJIaCCOB, YKa3aTh THIBI CBOWCTB, OIepaluii, aTpuOyTOB omepanui, Hpu HEOOXOIUMOCTH —
MOJIKOPPEKTHPOBATH KIACCHI BUAMMOCTH.
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Component Specification for Arrap ed

General | Detail Fiealizes | Files | Cos | MSVC]

| Clasz Mame | Logizal Package... | L ahguange |
B dray Logical Yiew Co++
& Processor Logical Wiew Analyziz

k. I Cancel Ly Browse Help

Puc. 28. Knaccsl, peanuzyeMbie B KOMIIOHEHTE

Array

Puc. 29. Opranu3zanus cBsi3u MEXIy crienuKaeil KOHTeliHepa U TeJIOM KOHTeHHepa

Bo u30e:xxaHue 3aTMpaHusi BIOCJAEICTBUH YYKUMH (paiijaMu CBOM cjielyeT NepeHecTH B
CBOJ KaTaJIor.

BeimonHeHne paboThI ClIeAyeT 3aBEpIINTh MOJYYCHHEM IOJIHOTO HaOopa MCXOJHBIX (ailioB
NPOEKTa W TPOJEMOHCTPUPOBATH MPENOJABATEINI0 PE3yIbTaThl IreHepauu koja. Ciemayer ToOUThCs
MIOJIHOTO OTCYTCTBHUS COOOIIEHUH 00 OMMOKaX U MPeLynpexaCHUM.

BHuUMaTenbHO M3YyUHTE CreHepUpOBaHHBIN KoJ. [IpoaHanu3upyiTe, Kak MOJYYCHHBIC MOJCIH
OBUTH pean30BaHbl B MOJy4YeHHOM Koje. OOpaTuTe BHUMAaHHE HA WCIOJB30BAaHHE B MOJYYCHHBIX
daitnax mupextus #include, private, public, protected. OTBeThTe Ha PUBEACHHBIC HUKE KOHTPOJIbHBIE
BOIPOCHI.



Array Processor

e

\
Array Processor
I e

Puc. 30. luarpaMma KOMIIOHEHTOB
KoHTpoJibHbIE BOPOCHI

Kak npousBoauTtcs HacTpoiika Kilacca Ha s13bIK IPOrpaMMUPOBaHMS?

Kak npousBoautcs cBa3bIBaHUE Kacca ¢ Moysiem?

Kax nactpauBaercs Tum onepanuu (CBOKWCTBa) Kiiacca?

Kak co3znatorcs atpuOyThl onepamuu Kjiacca, U Kak OHU BBITJISAST B CTEHEPUPOBAHHOM Koje?

Kak HacTpauBaroTCs KJ1acChl BUAMMOCTH CBOMCTB U OllE€palMi Kjacca, U KaK OHU YKa3bIBalOTCA B
CTeHEepUPOBAHHOM KoJe?

Kakue omepamuu kmacca, 3a HCKIIOYEHUEM OOBSABICHHBIX PpPa3padOTUMKOM, CO3JAIOTCSA IIPU
reHepaIuu Ko/ia aBTOMaTUYECKU?

Kak npu renepanuu koja o0padatbiBatoTCs 00bsBIECHHBIE OTHOIIEHUS arperaiun?

Kak o0pabaTbIBatOTCs P reHepaluy Ko/1a OTHOLIEHHS 3aBUCUMOCTH MEX/ly KOMIOHEHTaMu?

9. Yro HEOOXOMUMO IS OpraHHW3alM{ YTCHWS/3alMCH TPUBATHBIX CBOMCTB Kiacca, M Kak d3Ta
GbyHKIIHOHATBHOCTD MoAepkuBaeTcs Rational Rose?

akrownE

o

® ~

INPAKTUYECKAS PABOTA Ne5

PA3PABOTKA JUAT'PAMMBI CXEM COCTOSSHUM (STATECHART)
IHopsinok BbIMOTHEHUsI Pa0OTHI

JluarpaMmbl aKTMBHOCTH M CXE€M COCTOSHMM He SBJSIOTCS KOMIIOHEHTaMH MOJIENH,
WCTIOJB3yEeMBIMHU TPH TeHepanuu koja. OHM UCTIONB3YIOTCS U MOJEIMPOBAHUS MTOBEACHHUS KIIACCOB
U SIBJISIOTCS BXKHBIMU KOMIIOHEHTAMH NPOEKTHON JTOKYMEHTAIUH.

JlmarpaMMbl COCTOSIHUH TNpeIHa3HA4YEHBI U1 HE3aBHCUMOTO OIMCAHUSI MTOBEJCHHS KJIACCOB KaK
KOHEUHBIX aBTOMAaToB. [Ipu 3TOM moBeseHue ONMCHIBAETCS KAK COBOKYMHOCTb COCTOSIHUM, NMEPEX0/Ibl
MEXTy KOTOPBIMH BBITIOJHSIOTCS TIPU BBIOJHEHWH OIPEACTICHHBIX YCIOBHH W COMPOBOKIAIOTCS
HEKOTOPBIMU JCHCTBUSMH.

Co3naHue muarpaMMbl COCTOSTHHI BBITIOTHSETCS] HECKOJIBKHUMH CIIOCOOaMHU.

Cnoco6 1. B oxne Browser B xontekcTHoM MeHio mamku Logical View ciemyer BbIOpaTh
New->Statechart Diagram, a 3aTem BBECTH MMl HOBOUW JTHArpaMMbl.

Cnoco6 2. B rimaBHOM MeHI0 IporpamMMmel cieayeT Beiopats Browse—> State Machine Diagram...,
mocie 4Yero BbIOpaTh MyHKT <New> (unu BbIOpaThb MM JAMarpaMMbl TpU  HEOOXOAWMOCTH
pelaKTUPOBAHMs CO3JJaHHOM paHee), a 3aTeM B JIUAJOroBoM okHe (puc. 31) 3amaTh UMS M THII
IMarpaMMBbl. JTO TAATIOTOBOE OKHO SIBJISIETCSI OOIIMM T 0OOMX THUIIOB IMArpaMM aBTOMAaTOB — U IS
JarpaMM CXeM COCTOSIHMM, W Ui JuarpaMM aKTHBHOCTH, TOSTOMY B JaHHOM ciiydae HEOOXOJMMO
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BeIOpaTh THI Statechart mis pa3paboTku TuarpaMMbl CXeM COCTOSIHUIA.

Mew State Machine Diagr ed |

Title:

Diagram Type
% Activity
" Statechart Cancel |

Puc. 31. /lnuanoroBoe 0KHO BBOJIa IMEHU U TUIIA AUarpaMMbl aBTOMAaTOB

W Huctpyment Boibopa (Selection Tool)

e Texcr (Text Box)

= Kommenrapuii (mpumeuanne, Note)

) Sxops mst 3amedanus (Note Anchor)

< Cocrosiaue (State)

O | Hauano (Start State)

. Komnen (End State)

® Iepexox (State Transition)

| Tepexon B To xe cocrosuue (Transition to Self)
(1

Puc. 32. I1aHeap MHCTPYMEHTOB JUIsl AMArPAMMbI CXEM COCTOSHHIA

Croco6 3. B jgmarpamMme KiaccoB M3 KOHTEKCTHOIO MEHIO Kjacca BbIOpaTh MyHKT Sub
Diagrams—>New Statechart Diagram. Tlocne storo mosiButcs okno Statechart Diagram. CosznanHas
auarpamma OyzieT IpuBs3aHa K KJIacCy, MOBEJISHHE KOTOPOro cOOMPAaICs MOAETHPOBATh Pa3padOTUHK.
Takum o00pa3zoMm, 3TOT cmocod CO3JaHUS JUArpaMMbl CXEM COCTOSIHUH SIBISICTCsS HamOoliee
€CTECTBCHHBIM. /[narpamMmmy B JaTbHEHUIIIEM MOXHO ITEPEHMMEHOBATh U3 OKHA Browser.

CoznanHble AUarpaMMbl TOCTYIHBI U3 okHA Browser. Ilanens MHCTPYMEHTOB AHArpaMMbl CXeM
COCTOSIHMI 1OKa3aHa Ha puc. 32.

®

McxogHoe

Puc. 33. Cxema, coaeprkaliasi HA4YaJIbHOE COCTOSIHUE, TIEPEXO0/1 U UCXOJIHOE COCTOSTHUE
Cpa3y BBIJIEIUM OCHOBHBIE COCTOSIHUSA, B KOTOPBIX JOJKEH MpeOrBaTh Maccus:
- HCXOJHOE COCTOSHHE;
- COCTOSIHHE «HU3MEHEHY;
- COCTOSIHHE «COXPaHEH).
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NHnuunanmsaums

HdenHnumanusaums

NcxogHoe

enHuuuanmsauua

BBog HoBoro
3arpyska

BBsop HoBOro

CoxpateH MameHeH

CoxpaHutb

Puc. 34. O6mias cxema COCTOSIHH ITABHOT'O KOHTPOJLIEpa

[Iepexon B HCXOIHOE COCTOSIHUE OCYILIECTBIIAETCS M3 HA4YaJbHOIO COCTOSHMSA IIOCIE
uHUIManm3anun oobekra MaccuB. Ilepexon w3 Jr000ro M3 COCTOSHUN B KOHEYHOE COCTOSIHUC
OCYILIECTBIISICTCS B pe3yibTaTe JeHMHHUIMATN3aluu oO0bekTa. [lepexoa W3 HMCXOTHOTO COCTOSHUS B
COCTOSTHME «COXPaHEH» OCYIICCTBIIICTCS B pe3ysbTare 3arpy3ku maccuBa w3 (aiima. [lepexonm u3
HUCXOIHOTO COCTOSHUA B COCTOSHUE «U3MEHEH» OCYILECTBIIETCS B pPE3yIbTaTe PYYHOrO BBOJA
MaccuBa. [lepexon U3 COCTOSHUS «M3MEHEH» B COCTOSIHUE «COXPAHEH» BBINOJIHAETCA B PE3yJIbTaTe
BBIMIOJTHEHUSI ONEpallii COXPaHEHUs MaccuBa. llepexol M3 COCTOSIHHS «COXpPAaHEH» B COCTOSHUE

«M3MEHEH» BBINOJHAETCS B PE3YIbTAaTE PYYHOIO BBOJA HOBOT'O MACCHBA.
State 5pecification for Coxpanen ed |

General  Achionz | Transitiansl Swimlanes

Type | Action Expression |

[Ihdo
[k
Copy
Fazte
[elete

Inzert
S pecification. .

| ] I Cancel Spply | Emwsevl Help

Puc. 35. JlnanoroBoe OkHO crienu(pUKAIMH COCTOSHUS
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BN action Specification for Untitled ed

Detail |

wher .

= i Ewvent

Exent: I

Srgumernts: I

Corditiat: I

Type: I.-'l‘-.cticun ;I

Marme: I

Send aruments: I

Send target: I

k. I Cancel | Amply | ETDWSE"l Help

Puc. 36. JlnanoroBoe OKHO crienupUKaIH JCHCTBUSL

MOXHO TaKxe 00bETUHUTh COCTOSIHUS «COXPaHEH» M «M3MEHEH» B HAJICOCTOSTHHE «CO3IaHy.

Pa3memenne cocTOSHUN Ha JaUarpaMme BBIMONHSIOT B HHTYHTHBHO OYEBHIHOM TOPSIIKE.
CHayana pa3MeIaiT HadallbHOE COCTOsHME. MOXKHO 3a/1aTh €ro UMs WIM 3aTepeTh MpejiaraemMoe
UMsI M OCTaBHUTh €ro OE3bIMSHHBIM, T.K. MUKTOTPaAMMa YKa3bIBa€T HAa Ha3HAYCHHE ITOTO COCTOSHHUS.
3areM pa3MecTUM HCXOIHOE COCTOSIHHE U CBSKEM ST JIBa COCTOSHUS nepexonoM. Crnernudukanus
nepexojia HaCTPaMBaeTCsl B TUATIOTOBOM OKHE, BBI3BIBAEMOM JBOWHBIM MIETYKOM Ha IEpexoje WIN
Yyepe3 KOHTEKCTHOE MEHIO mepexoia. B cmemudukanuu MOKHO BBECTH UMs COOBITHSI, BBI3BABILIETO
MIEPEeXo/l, a TAKKE CTOPOIKEBOE YCIOBHE IEPEX0/ia, MOChIaeMble COOOIIeHHs U T.1. B maHHOM cirydae
orpaHuYuMcsi UMeHeM coObITus. [lomydnm cxemy, moKa3aHHyro Ha puc. 33.

Jlo6aBUM HAJCOCTOSIHUE «CO3JaH» M Pa3MECTUM B HEM COCTOSHHS «COXPAHEH» M «H3MEHEH).
Opranu3syeMm mepexo bl MeKAy cocTosHUusIMHE (puc. 34).

Takum obOpazom, oOmiasi cxema cocTostHUM moiydeHa. Cremayer ee aeTanu3upoBath. B xone
JeTau3alliy CIeIyeT yKa3aTh JeHCTBHS, CBSI3aHHBIE C COCTOSTHUSIMH.
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E Statechart Diagram: Amay / HMewDiagram ;lglil

HenHuupranuzayma

McxogHoe

Slate Specification for CoxpaHen 2=l

General Actions ITran&itiu:unS Swimlanes

Beog HOEOMD

Jarpyzka

Type | Action Expreszion
Macocue Entry/ CoxpaHuTe

Beon Hoeoro

CoxpaHeH

entryf CoxpaHuT

CoxpaHuTe

ok I Cancel | Apply | ETDWSE"'l Help |
1] | 3 iﬂﬂ

Puc. 37. CocrostHue ¢ yKka3aHHBIMH JEHCTBUSMU

JI7is HACTPOMKHU COCTOSIHUSI «COXPAHEH» CJeNyeT B €ro KOHTEKCTHOM MEHIO BBIOpaTh MYHKT
Open Specification..., a B mosiBUBIIEMCs AUAIOTOBOM OKHE Bkianky Actions. Ipu BeiOope myHKTa
Insert KOHTEKCTHOTO MEHIO TaOJMIIBI, pa3MenIeHHON BO BKIaake Actions (puc. 35), co3maercss HOBOE
neiicreue, o0o3Hayaemoe MeTkoi tumna Entry/ B tabnuue. [l pegakTUpoBaHUS AEUCTBUS CIETyeT
BBINIOJIHUTH JIBOMHOM LIEMYOK MBIIIKON HA 3TON METKE.

Turbl METOK AEHCTBUIA:

On Entry — aeiicTBre BBITIOIHSAETCS TIPU BXOJIE B COCTOSIHHE,

On EXit — neiicTBHE BBIMOIHIETCS TPH BBIXOJIE U3 COCTOSIHUS;

Do — neiicTBre BBITIOMHSAETCS B POIECCE HAXOKICHHS B COCTOSIHUM;

On Event — neiicTBre BBHITIOTHSAETCS B CITydae HACTYIUICHUS OMPEIeIIEHHOTO COOBITHS.

B namem cinydae umeer cMbicn 0003Ha4YHNTH jaelicTBUE «COXpaHHUTH» MO BXOAY B COCTOSHHUE
«coxpanen». [loaToMy B HMKHEH yacTH okHa puc. 36 BeiOupaem Tum Action, BBoauM umsi COXpaHUTb.
Crrcok efcTBUl B OKHE CrelU(UKAIUN COCTOSIHHSI U HOBBIM BUJ JHArpaMMbl COCTOSIHUN TOKa3aHbI
Ha puc. 37.

[Ipn BeImOMHEHUU pabOTBI HEOOXOJUMO, OCHOBBIBAsICh Ha MaTepuaie MPeIbIIYIINX
ab0paTOPHBIX padOT, M300Pa3UTh TUArPAMMBI CXEM COCTOSIHHM BCEX KJIACCOB.

INPAKTUYECKASA PABOTA Ne6

PA3PABOTKA JTUATPAMMBI AKTUBHOCTHU (ACTIVITY)
IHopsinok BbIMOTHEHHS PA0OTHI

HI/IanaMMLI AKTHUBHOCTH MNpE€aHa3HA4YCHEBI JJIsA OTO6p AXKCHUA B3aNMMOCBA3aHHBIX
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MOCJIeI0BaTEeILHOCTE M I[efICTBHﬁ, MMPOU3BOAUMBIX 00BEKTOM B TCUCHUE €r0 CYILICCTBOBAHM.
COSI[aHI/Ie AuarpaMmbl aKTUBHOCTH BBIIIOJTHACTCA HECKOJIbKHMU croco0amu.

Cnoco6 1. B oxne Browser B xontekcTHoM MeHio manku Logical View ciemyer BbIOpaTh
New—>Activity Diagram, a 3arem BBECTH UMS HOBOM JHarpaMMBbl.

IF Hucrpyment Beidopa (Selection Tool)
e Texcr (Text Box)
= | KommenTapuii (mpumeuanue, Note)

Sxops miast 3ameuanus (Note Anchor)
Cocrosinue (State)

HetictBue (Activity)

Hauao (Start State)

Komnerr (End State)

ITepexox (State Transition)

ITepexox B To xe cocrostaue (Transition to Self)

I'opusonTansHas cuaxponusanus (Horizontal Synchronization)

Beprukansnas cuaxponusaius (Vertical Synchronization)
VYcnoshoe BetBienue (Decision)

«[TnaBarenbHas gopokka» (Swimlane)

o ¢ — | D @ « [ [0

Puc. 38. [Tanens MHCTPYMEHTOB JIJIsl AMArpaMMbl aKTUBHOCTH

Crioco6 2. B riiaBHOM MeHI0 porpaMMmel ciieayeT Beiopats Browse—> State Machine Diagram...,
mociae 4ero BbIOpaTh MyHKT <New> (win BbBIOpaTh HMMsI JUarpaMMbl I[PH  HEOOXOAMMOCTH
pEelaKTUPOBaHMsI CO3JIAHHOW paHee), a 3aTeM B JHaJOroBoM oOkHe (puc.31) 3amath WMs M THII
TUarpaMmbl. DTO JTUAIOTOBOE OKHO SIBJISICTCS OOIIMM JIJIsi 00OUX THIIOB TUAarpaMM aBTOMAaTOB — U JUIS
JMarpaMM CXeM COCTOSIHHM, W JUIs JUarpaMM aKTUBHOCTH, IOSTOMY B JaHHOM Cliydae HEOOXOIHMMO
BbIOpaTh TH ACtiVity st pa3paboTKu AuarpaMMbl aKTHBHOCTH.

\

\\\‘ e
"“i\ v

I MyunTs
\ ccuB )/
|V

\\ )
|

| -
| ot

| Ycramouts

\‘ Maccume

| y

| Orobpasums

N
7
A\ 2

Puc. 39. Jlnarpamma akTUBHOCTH
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\ )

\ ¢

Y4YUTb Maccue
\

| =tArray (TempArr)
|
|
|
| N
| |
| .
‘ YcTaHOBUTL MaccuB \

|
\ entry/ “Array.SetArray(TempArr)
x |
‘\ v
‘ OT06pasuts \
|

entry/ “Array.Draw

v
7
L)

Puc. 40. luarpamMmmMa akTUBHOCTH
Croco6 3. B jgmarpamMme KiaccoB M3 KOHTEKCTHOIO MEHIO Kjacca BbIOparh MyHKT Sub
Diagrams—>New Activity Diagram. Ilocie storo mosButcs okHo Activity Diagram. CosznanHast
nuarpamMma OyzeT MpuBs3aHa K KJIACCy, MOBEJICHUE KOTOPOTO COOMpPAJICS MOJICTUPOBATH Pa3paboTUHK.
Takum 006pa3oM, 3TOT cOcO0 CO3/IaHuUsl AUArPaMMbl AKTUBHOCTHU SIBIISIETCS] HAUOOJIee €CTECTBEHHBIM.
Juarpammy B AajibHEHIIIEM MOKHO IIEpEMMEHOBATh U3 OkHa Browser.

Co3maHHbIC AMarpaMMbl JIOCTYIHBI M3 OKHa Browser. IlaHenbs WHCTPYMEHTOB JHMarpaMMbl
aKTUBHOCTH ITOKa3aHa Ha puc. 38.

Kakx MoxHO BUIACTb IO pHC. 38, I/IHCTPYMGHTapI/Iﬁ AuarpaMMm aKTUBHOCTHU OTIIMYACTCA OT
KJIaCCUYCCKOIro, B YaCTHOCTHU, KPOME aKTHUBHOCTH, B AUarpaMmMax MOryT UCIIOJIb30BaThLCA COCTOSHUS.
Bo muorux ClIydadx pasjiiyugd MCExKIAy COCTOIHUAMH U HeﬁCTBHHMH AOCTAaTOYHO YCJIOBHBI, U

)II/IanaMMBI AKTUBHOCTU OKaA3bIBAKOTCA C TOYHOCTBKO 1O0 0603HaquHfI ITOXOXHN Ha I[I/IanaMMI)I
COCTOSTHUH.
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BN 5wimlane Specification for Untitled ed
General |
Mame: ||
Clazs: I Processar j
Owrer: Processar

Contest:  Logical YWiew
Documentation:

[~
k. I Cancel Amply Browse vl Help |

Puc. 41. Hactpolika miaBaTeabHON T1OPOXKKU

B paccmarpuBaeMOM mpHMeEpe HMMEET CMBICI MOCTPOUTH IUArpaMMy AakTHBHOCTH IpOLecca
00paboTku MaccuBa 00paboTuyukoM. B 1aHHOM ciydae auarpaMMa akKTUBHOCTHU SIBIISIETCSI CPEICTBOM
dbopManm3anuu  aIropuTMa 00pabOoTKM W (OPMUPOBAHUS IPOCKTHOTO JOKYMEHTAa, KOTOPBIN
(dbopMupyeTcst IPOSKTUPOBIIUKOM U MepeaaeTcs pa3paboTuuKy (MPOrpaMMHUCTY).

Kaxk 0p1710 paccMoTpeHOo B AuMarpaMMe MocieI0BaTeIbHOCTH (pHC. 25), OCHOBHBIMU JCHCTBUSIMHU
o0OpaboTurka npu oOpabOTKe MaccuBa JOJKHBI OBITH: MOMyUYEHUE MaccuBa y oObeKTa kiacca Array,
0o0paboTKa TMOJYYeHHOTO MAacCHMBa, YCTaHOBKA MacCuBa, T.€. Tepeaada oO0pabOTaHHOTO MaccuBa
00BeKTY Ki1acca Array, u Bbliaua ’TOMY OOBEKTY KOMaH bl 0ToOpakeHus maccuba. CopMupoBaHHas
TakuM 00pazoM IuarpaMmMa npuBeieHa Ha puc. 39.
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Activity Diagram: Proceszsor £ HewDiagram2 - |EI|£|

: Processor T

MonyyuTe MaccHe
entry/ ~Array. GetArray(Temphr

ChpaboTate
MEACCHE

Y¥CTAHOEMTE MACCHE
entry/ *Array. Setdrray(Tempbirr)

YCTAHOEMTE

COrobpazuTe MacCHE
enteyd MArray. Draw

4 | ¥ [dm

Puc. 42. JIlnarpamma akTUBHOCTH C TUIaBaTEIbHBIMU JOPOKKAMU

HeiictBus [Momyunts, YcranoButh 1 OTOOpa3uTh CBSI3aHbI ¢ OOpAIIEHUEM K OIepalysM Kiacca
Array. Jlns momyuyeHus maccuBa onepauuu GetArray kiacca Array mepenaeTcsl aJipec BPEMEHHOTO
MaccuBa. DTOT BPEMEHHBIH MaccWB 00padaThIBaeTCs, 3aT€M €ro K€ aJpec TepenaeTcs Olepamuu
SetArray kmacca Array. Ilpom3Benem HacTpoWKy HOEHCTBHI Ui KOHKpPETH3AIlMM ATHX PEHICHHM.
Hacrpoiika neficTBUi BBITIOJNHSETCS aHAJOTUYHO HACTPOWKE COCTOSIHHIA, ONMTUCAHHOHW BbIMIe (puc. 35,
36). B nmannom ciywyae mpu Bxoge B naeiictBue (On Entry) HeoOXoAMMO BBIMOTHUTH MOCBUIKY
coobmieHust oobekty Array. Takum obpazom, mpu HacTpoiike aeictBus [loayduTh MaccuB HYKHO B
HIDKHEH YacTH UanoroBoro okHa puc. 36 Beiopath tun Send Event, ykasate umst coobuienust (Name)
GetArray, ykasats apryment (Send arguments) TempArr (BpeMeHHBbI MacCHB), yKa3aTh OOBEKT,
KOTOpPOMY TochlIaeTcsi cooduienue, (Send target) Array. Jluarpamma npuodperaet Bun puc. 40.

Jlnst Toro 9TtoOBI OTMETHTH B3aUMOJCHCTBHE DK3EMIUIsIpa Kjacca Processor ¢ sK3eMIUIIpoM
kimacca AITay, UCHONB3yeM IUIaBaTeNbHbIE NOpOokKU. Co3manuM JABE IJIaBaTelIbHBIE JOPOKKUA U
HACTPOUM HX Yepe3 MX crernuduKanyuy (B 4aCTHOCTH, YKaKeM KIIAcChl, K KOTOPBIM OHU OTHOCSITCS —
puc. 41). B nmanHoM ciywae neranu3aius C yKa3aHMeM omnepanuii kimacca Array yxke Oblia
MPOU3BEICHA, TOATOMY JETAIM3HPOBATH JICHCTBHSI, BHINOJNHsEMBbIE KiaccoM Array, He Oymem —
JIOCTaTOYHO yKa3aHUs Ha B3aUMOJICHCTBHE C HUM 00beKTa Kiacca Processor (puc. 42).

JeiictBue O6paboTaTh MaccuB TpeOyeT 0oyiee Cephe3HOr0 aJTOPUTMHUYECKOTO PACCMOTPEHUS.
[ToaTomy co3maaum Ajisi STOTO ACWCTBUS BIOKECHHYIO TUarpaMMy aKTUBHOCTH MPHU MOMOIIM MyHKTa
koHTekcTHOro MeHto Sub Diagrams—>New Activity Diagram.

CrobpazuTe
MACCHE
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OO0paboTky OyaeM MPOU3BOAUTH B IMKJIEC MyTeM YMHOXEHHUS KaXJIOTO JIEMEHTa MacCHMBa Ha
YHCII0, KOTOPOE B 3aBUCHUMOCTH OT THITa 00pabOTKH MPOMHHUIIMATH3UPYEM JTHOO 3aITaHHON BEIMYHHOM,
mub0 BETMYMHOM, oOpaTHOW 3amaHHOi. OOpaboTKa JOKHA CONIEpKaTh B cede: WMHUIMATU3AINIO
IIUKJIa, WHUITHATN3AIMI0 MHOXHTENSI, 00pabOTKy 3JeMEHTa MacCHBa, HMHKPEMEHT CYETYMKA IMKIIA U
AJIEMEHTHI YCIIOBHOTO BETBJICHH. B 00IMX yepTax quarpamMma akTHBHOCTH UMeeT Bug puc. 43. Jlanee
MOJKHO YTOUYHSATH €€ BIUIOTh JI0 Pa3paboTKu GpparMeHTOB Koja (puc. 44).

MHHUManuza0mA
UMkna

rocType =1

ProcType=10

MHKUpanuzauma
MHOUTENA 1

MHMLManMzauma
MHOMMKTENA 2

FoHEL MacCHES

He koHeL MaccHEs
CbpaboTka 3NeMeHTa
MACCHER

MHkpemeaHT
CYETYMKA LMKNE

Puc. 43. JIlnarpaMmMa akTUBHOCTH 00paOOTKM MaccuBa
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’

MHUKanuzauma
UMKNa
entry/ i=0

ProcType = \/6% %1

MHMLManHzaLmMa > MHMLManMzauma

MHO#MTENA 1 MHOHMTENA 2
entry/ “Wal=1alue

entrys Wal=%alue

el maccuea] =ArCount |

B KOHeU maccHeali=ArrCount ]
ObpaboTka 3NEMEHTa MaccHEa

entryd Tempar(il=Tempar(i]™al

MHkpemeHT
CYETYMKS LMkNa

entry/f i++

Puc. 44. KonkpernzupoBaHHasi [uarpaMMa akTHBHOCTH 00pabOTKK MaccuBa

INPAKTUYECKAS PABOTA Ne7

OBPATHBIA UH)KUHUPUHT
IHopsinok BbINOJHEHHS Pa0OTHI

B Tepmunomorun Rational Rose o00paTHbIM WHXHHUPUHIOM  HA3bIBACTCS  MPOIIECC
BOCCTAHOBJICHHUSI MOJICIIH TI0 HCXOJHOMY KOJIy Ha SI3bIKE MPOrPaMMHUPOBAHUSL.

[Tpu opuenTaiuu Ha si3bik C++ oOpaTHas MH)KEHEPHUsl BBITONHSETCS MPU TOMOIIH CPEACTBA
Rational Rose C++ Analyzer. On moskeT ObITh 3amyIlleH Kak u3 makera nporpamm Rational Rose 2000
Enterprise Edition, takx u npu mnomomm mnyHkTa raBHoro MeHwoo Rational Rose 2000
Tools—>C++->Reverse Engineering.

I[Tporecc 0OpaTHOrO MHXMHHUPUHTA HAYMHACTCSI C co3aaHus mpoekta B cpeae C++ Analyzer.
Co3maHve TPOEKTa BBIMOJHAETCS TMPH IOMOIIM MyHKTa TiaBHoro MeHwo File>New wmm
COOTBETCTBYIOIIECH KHOIKH MTAHEIH HHCTPYMEHTOB.

['maBHOE OKHO peJaKTUPOBaHUS IPOEKTa MOKa3aHO Ha puc. 45.

Kuonka Caption... mpenna3sHadeHa [uisi 3ajJaHds HAWMEHOBaHUS TpoekTa. HamMeHoBaHue
MPOEKTa BBOJMTCS B JMATIOTOBOM OKHE puc. 46.



52

4% Rational Rose C++ Analyzer 10l =|
File Edit Action Miew MWindow Help

D|=|Q|S| & || m|E | =] || a]2].3| WE|&|]| 8] [N

1ol x|
Caption... [ |
Dileclolies...l Extensions... I
’W ’W‘

I Bases... [[<None> |
Files... |

2i0]]
|For Help, press F1 ’_ ’_ l_ /é'

Puc. 45. O6mmii Bua cpeast Rational Rose C++ Analyzer u riiaBHOE OKHO peTaKTUPOBAHHSI TPOSKTA
_ioix

Pleaze enter a dezcriptive caption for this project...
[ |
coos |

Puc. 46. [lnanoroBoe 0KHO BBOJIa HAMMEHOBAHMS IIPOEKTA

Crucok TUPEKTOpUi TpoekTa (GOpMHUPYETCS B IUATOTOBOM OKHE pHC. 47, BBI3BIBACMOM IPH
nomor kHomku Directories.... [l GosbInX W pa3BETBICHHBIX MPOCKTOB IMOJIE3HA BO3MOXHOCTH
dbopmupoBanus crucka gupektopuit. HaGop snmementoB ympasiaenus Current Directory Name
no3BosiseT BeIOpath auck (Drives), mogkmounts cereBoii auck (Network...), BeIOpaTh TUPEKTOPHIO
(Directory Structure), no6aBut B crnimcok Tekymryro aupektoputo (Add Current), ee moaaupekTopuu
(Add Subdirs), nu Bnoxennyto uepapxuto (Add Hierarchy).

OueBuaHO, B TMpocCTeifeM ciydae, Korga Bce (aiasl HCXOAHBIX KomoB (*.cpp, *.h)
pa3MeIIalTCst B OJHON TUPEKTOPUHU TOCTATOYHO HAWTH e¢ B JepeBe M HaxaTh kHomky Add Current.
[Tpu 3TOM BBIOpaHHas TUPEKTOPHS MosiBiIsseTCs B cricke Source Directory — Data Directory. 3aech B
KosoHke Source Directory orob6paxaeTcst BRIOpaHHast AUPEKTOPHS HCXOTHBIX KOJOB, a B KoJloHke Data
Directory — aupekTopusi, rie OyayT XpaHUThCS CITy:KeOHbIe (Daiiibl MPOeKTa.
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=10l

Source Direchory Drata Direchary

1+ I B d'uwrteachingtizdevelvationalharayhzource  chprogram fileshrationalvroze 20004z ++"

— Current Directory M ame — Selected Directaries —
d:huteachingisdeselationalarray j Filker | Remawe |
Directory Structure: D ata Directony...
i Add C i
[ isdevel = ﬂl Sef b Current

[==* rational

B anay Add Subdirs | Apply Patterm
Add Hieraru:hyl Search List...

[nelude

I = d j Metwark. . | Exclude

— Default Data Directory Pattern [* denotes source directory)

|$DMM“ Set to Current

k. I Cancel | Help

Puc. 47. lnanoroBoe OKHO CIIUCKa TUPEKTOPUI MIPOEKTa

[MukTorpaMma ¥ [penHa3HadeHa Ui M3MEHEHMS IIOJIOKEHMS JMPEKTOPUM B  CIHCKE.
[Tukrorpamma & mpenHazHaueHa IS yKa3aHUs, BKIIOYACTCS JIM AUPEKTOPHS B TTIOMCK 3ar0JIOBOYHBIX
daiinos, moxkmouaembix aupektuBamu #include. Ilpu momomu muxrorpammsel R B cosnasaemoi
nociie 0OpaTHOTO MHKUHUPUHTA MOJEIN MOKHO YCTaHOBUTH 3allpeT Ha IeHEepaIuio KoJa, 4TOObI He
MOBPE/INUTH MCIIPABIICHHS], BHECECHHBIE B UCXOIHBIN KOJI TIOCJIE €r0 TeHEepaIlHH.

ITpu momoru KHOMKKM EXteNnsions... BEIBOAUTCS AMATIOrOBOE OKHO pHC. 48, riie MOKHO yKa3aTh
pacmpenus (B HaireM ciydae *.h u *.cpp), uicrnonb3oBanHbie B npoekTe. C++ Analyzer ycraHoBuT
COOTBETCTBYIOIIME UM PACIIMPEHUsI CBOWUX pabouux ¢ailyios.

Knonka Bases... npenHazHaueHa s yka3aHHUsl 6a30BOro MpoeKTa, MOJy4YE€HHOTO MPH MOMOIIU
C++ Analyzer panee. JTo ObIBaeT HEOOXOIUMO, KOT/Ia B KPYITHOM IPOEKTE HEKOTOPBIH €ro MOIYIb
MOJIKITIOYAETCSI K OCTaIbHOW YacTH B BHJE OMOIMOTEKH, a IS YCIIENIHON KOMITMIISAIIUN OCTabHBIMHU
YacTAMH TPOEKTAa HCIOJIb3YeTCs 3arojoBOYHBIA (aiin ¢ 00bsABICHUAMU (YHKIMH U KIaccoB
oubnuotexku. B aTOM ciiydae co3maroT MpoeKT Mo OMOIMOTEKe, a 3aTeM €ro BKJIIOYAIOT B KaueCTBE
6a30BOro BO BCE MPOEKTHI, TJe 3Ta OUOIMOTEKA UCTIONb3YyeTCsl. DTO COPaBEUIMBO U I CTAHAAPTHBIX
O6ubnnorek cpeacTBa pas3paboTku. B nanHoMm ciydae He OyzaeMm (opMupoBaTh CHUCOK 0a30BBIX

i

g

Cirives:

di

Body

Bemaowve

IIPOEKTOB.
x
Source Data
|E| .Cpp .chg Spec |
5 h .chh |
Nitiaid

M ew Ertenzion

I ;I fidd
] I Eancell Help

Puc. 48. JlnanoroBoe okHO (JOPMHUPOBAHUS CIIUCKA PACIIUPEHUN TPOEKTA
IMpu momommm kHomku Files... MOXHO yka3aTh KOHKpETHbIC (ailibl, KOTOPbIE MpPEJACTOUT
aHAJM3UPOBATh U PEKOHCTPYUPOBATH 110 HUM MoJienu. [lruanoroBoe okKHO BbIOOpa (aiiyioB IpUBEIEHO

d
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Ha puc.49. B coucke Files Not In List ykazanel ¢aitnel, BXoasmHe B OTMEUYCHHYIO paHee
mupektopuio, B crucke Files In List — ¢aiinbl, BXoasime B CIHCOK aHaIM3HUpyeMbIX. M3 mepBoro
CMKCKA HY)XHO TEPEMECTUTh HEO0OXOaUMbIe (aiiibl BO BTOPOU. DTO JeIaeTcsl IPU MOMOIIH KHOMOK
Add Selected, Add All. Beibepem Bce (aiisibl, oMydeHHbIE paHee TeHepaleit koaa. [IpuMepHbIi BH
OKHa IpoeKTa (J1s1 IpuMepa, paCCMOTPEHHOT'O B MaTepualie IpeAbAyInuX padoT) nokasan Ha puc. 50.

JI71sl BBIMIOJTHEHUS JANbHEHIINX JEHCTBUN HY)KHO OTMETHTH BCe (Daiiibl MPOEKTa, KaK MOKa3aHO

Ha PHCYHKE (Hampumep, Ipy nmomoiny kiuasumu Shift 1 Mpim).

_IBix]

Filez Mat In List [Filtered] Filez In Lizt: [Urfilkered]
armay.cpp Add Selected |

array.h

processor cpp Add Al

pracessarh Bemove Selected

Bemawe Al |
Eile Filter: Im j Filterl

Current Directary:  dih. Sizdevelvrationalharayssource’
Directany Structure: Project Directary Lizk:

= teaching |  AddCurent | $+ IR dluteachingtise
(= izdevel ;
Add Subd |
(== rational i
(== array &dd Hierarchy |
- Bermaswe D] |

“mr E0LCE
j M etwark. .. I Eefrezh Project File List I

Dirive:

IEI:I:
k. I Eann::ell Help |

Puc. 49. JTnanoroBoe 0kHO (JOPMUPOBaHUsI CIUCKA (aiIoB POEKTa
Jlanee TPOW3BOMMTCS aHAIM3 IMPHU TOMOIIM MyHKTa TiaBHoro MeHro Action—>Analyze. B
pe3ynbTaTe aHalu3a CO3MAr0TCsl paboune (ailibl MPOeKTa B JUPEKTOPUH, YKA3aHHOW BO BTOPOM
cronbue crucka Directories. OOpaTuTe BHUMaHWE Ha CO3JAHHBIC (AWIbI, MX PACHIMPCHUS U

COACPIKHUMOC.
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=101.x]

Caption. .. ||A.nay1 |

Dilecturies_._l Extensions.

-1 d-Auviteachinnbizdevelrabinnallamavhznurce -- r -
1 v ]« FT »

Bases___ || <None}» |

d-\luviteachingiisdevelirationalhamayizource [4)

R
@E array. cpp Type 1 Unknown Ci=source 5z=source

array h Type 1 Unknown Ci=source 5z=source

procezsor.cpp Type 1 Unknown Ct=source Ss=zource
procezsor. h Type 1 Unknown Ci=source 5z=source

Puc. 50. I'maBHOE OKHO pelakTUPOBAHUS MPOEKTa 1Mocie GopMHUPOBaAHUS crIUCKa (aitnoB

il x|
(S| fileshrationalsros e 2000%c++\designs! Er.;.wge___l

Title: I.-’-'-.rra}ﬂ

Option Set: IFirstLu:u:uk [ JREL Dﬂtl Edit... |

Surmary of Optionz

Option Set : FirstLoak, -
Dezign Title D ED

kiodel File - $DESIGM A% mdl
Matation - Unified

Ewport Scope : Selected Only

Search Effort . Project and Bazes

--- Category Options. ..

Categories : from Annotations; Mod
Cateqary Units sAllin Dezign File:
Cateqary File Extenzion - Do Mot Model -

- Subgystern Options. .. ;I

ok I Eancell Qverwritel Help |

Puc. 51. JlnanoroBoe OKHO 3amycka 3Kcropra Mojaenu B Rose

[Tocne mpoBeneHMs aHa 32 MOXHO 3aITyCKaTh SKCIIOPT MOJIENN MPH TIOMOIIH MTyHKTa TJIABHOTO
mento Action>Export to Rose... (puc. 51). Ilpu momoum monst BBoaa File u xHonku Browse...
MOXXHO W3MEHUTh MMs (paiiia, mpemiaraeMoe Mo yMOJN4aHWi0. UTOOBI HE TOTEPATH AMATPaMMBI,
MOJTyYeHHbIE B MPEAbLAYIINX J1a00paTOpHBIX paboTax, He yKa3bIBalTe UM (aiia Mojenu, B KOTOPOM
BBIMOJTHSUTUCH TpeabayIue padotel. [Ipu momomm croucka BeiOopa Option Set m kuomku Edit. ..
MOKHO M3MEHSTh HAaCTPOMKH 3KcropTa (B HacTodled pabore He paccMaTpuBaercs). Kuomkoit OK
3aITyCKaeTCsl MPOIEcC COXPAHEHHS MOJIETIH.

[Moxyuennslii paitn moxxet ObITH OTKpHIT Rational Rose 2000.

[Ipy BBINOMHEHUM HACTOALIEH pabOThl CieayeT IyTEeM BBIOJHEHUS OINHUCAHHBIX JEeHCTBHIA
BOCCTAHOBUTh MOJIENIb C JUArpaMMOM KIIacCOB M3 KO/a, CTCHEPHUPOBAHHOTO B XOJ€ BBIIOJIHEHUS
Mpenblaylel NpakTHIecKol padoThl.

VY6eauBmmmcer B KOPPEKTHOM BOCCTAHOBJICHHH IHAarpaMMbl KJIaCcCOB, CIEIyeT HCCIEIOBaTh

3aBUCUMOCTD pa60TBI dHaJIn3aTopa Koaa OT CJ'IY)K66HBIX KOMMCHTApPHUECB, PACCTABJISICMbIX Rational
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Rose B renepupyemoMm koze. Kak BoccTaHaBiMBaeTcsl KJlacc, €CId B COOTBETCTBYIOLEM MOJYJIE
yIQINTh KOMMEHTApUH BHYTpHU OOBsiBIeHUS kiacca? Kak BoccTaHaBIMBaeTCs KIacc, €ClH yAAIUTh

KOMMEHTapuu BHE 00bsBICHHUS Kiacca?

9.2 MeToanueckne peKOMEHIALMH M0 NOAT0TOBKEe MUCbMEHHBIX padoT
IMopsinok cocTaByieHUsi M 0(POPMIICHHUSA OTUETA 0 MPAKTUYECKON padoTe

B 3HaunrensHoOl Mepe 3(h(PeKTUBHOCT pelIeHus 3a/1aui MO0 BBITOJHEHUIO MPAKTUYECKOH paboThbl
3aBUCUT OT KauecTBAa COOTBETCTBYIOLIETO oOT4era. st 3TOoro HeoOXOIUMO COOMIONATh CIIEAYIOLIHE
OCHOBHbIE TPeOOBaHUS IO COCTABICHHUIO U OGOPMIICHHIO OTYeTa, 00YCIOBICHHBIE COOTBETCTBYIOUIMMU
HOPMATHBHBIMH JIOKyMEHTaMH. TEKCT OT4Yera JOJDKEH ObITh JAaKOHMYHBIM M BMECTE C TeM
uHpopMaTuBHBIM. TekcT HOoKeH ObITh H3JIOKEH € COONIoJIeHHEeM MpaBuil rpammatuku. OTtuer
COCTaBJIsIETCA C 0053aTENbHBIM COCTABICHUEM CIEAYIOIINX Pa3/eiioB:

1. 3aronoBok oTuera.

2. llemm paGoTHL

3. Metoauka paboThI.

4. TlopsioK BBITIOJHEHMSI pa0OTHI (3Tarbl paboTh).

5. BeIBoaBI 10 padore.

1. B 3arosioBke oT4era IpHUBOAITCS HAMMEHOBAaHUS HAECHTUDUUMPYIOIUX Mpu3HAKoB: OTver 0
npakTudeckoi padore Ne 1 no teme, Harpumep, «USe-case nuarpamMMbl», HIXKE YKa3bIBAIOTCS JaHHbIE
cTyzeHTa ((paMUIMsl 1 MHULMAJIbL, BUJ 00yUeHUs], ClIEUUaIbHOCTb, KypC, TPyIIa).

2. B pazpmene Lleab pabGorbl  dopMmynupyercss 1enu padoThl CTyIE€HTa B COOTBETCTBHH C
conepxxanueM paszena «llocraHoBka 3aaun» 1aHHOW pabOThl U MHIMBUAYAIBHOTO 3a/1aHUS CTYACHTY
Ha padory.

3. B pazgene Meronuka padoTBl  yKa3bIBa€TCA METOAMKA pPabOThl B COOTBETCTBUU C
uMmeroreics (hopMyIUpoBKOil B paznene «MeToauka paboTb» JaHHON pabOThI U IPU HEOOXOIUMOCTH
YTOYHSIETCSI B 3aBUCUMOCTH OT COJIEPKAHUS KOHKPETHOIO BapUaHTa 3aJJaHHs CTY/IEHTY Ha IPAKTUYECKYIO
pabory.

4. Tlopsigox BbINOJHeHHs1 padoThbl. [IpuBoasATCS HOMEpa W HaMMEHOBAHMS ATANOB PadOTHI,
IpeaycMOTpeHHbIe A1 paboTsl gaHHoro Ipaktukyma. ITo kaxIoMy U3 3TarnoB MPUBOJUTCS ONUCAHUE
BBINOJIHEHHBIX CTYJIEHTOM Pa0OT, HANIPaBJIEHHbBIX HA JOCTHKEHHE 1€ padoTel. [Iponmyck kakoro-imdo
u3 stanoB pabotel IlpakTukyma He nomyckaercsi. B pamkax 3TamoB MOMeEIIaeTcss COOTBETCTBYIOIIUIMA
WUTIOCTPATUBHBIM MaTepuall - TaOJauLbl, pUCYHKH (TpaduKu), MOJyYEHHbIE 110 XO/AY pelIeHUs 3a7aduu
pabotel. O003HaUYEeHHE WJUTIOCTPATUBHOIO MaTepHaja BBIMOJIHSAETCS B COOTBETCTBUM C IpaBUJIAMH,
MPUHATHIME Tl TTyOmkaruif. O003HaYeHHe KaKIOW TaOMUIbl M PUCYHKA JIOJDKHO UMETh HOMEp U
HalMEHOBaHUE. BHyTpu Kaxaoro ordera TaONuIbl M PUCYHKH O003HAYalOTCS COOTBETCTBEHHO
CKBO3HBIMH HOMepamu. OOo3HadYeHHe TaONMUIlBl yKa3bIBa€TCsA HaJ TaOyuMIed, a 0003HAYeHHE PUCYHKA
noJ| pucyHkoM. [IpuBoMMBbIe B TeKCTE TaHHOW pPaOOTHI MPUMEPHI BKIIIOYATh B OTUYET HE pa3peraercs.
[Ipumensiercs TONbKO Marepuai, MOJYYEHHbI B XoJ€ pPabOThl CTYJEHTOM IO COOTBETCTBYIOILIEMY
3aJJaHHUIO, IOJIyYEHHOMY OT IIPENo1aBaTesl.

5. [locnenHuM paszenom oTyeTa SIBISIOTCS BBIBOABI [0 paboTe. ITO camasi CIOKHAsi U TpyJaHas
qacTh pa®oTel. OueHb BaXXHO, YTOOBI BBIBOABI OTPAXKAIM METOJIUKY, TEXHOJIOTHIO, MpPUMEHsEMbIe
IIporpaMMHO-aNapaTHble CpeAcTBa pemieHus 3anauyd. llone3Ho kaxaoMy W3 STanoB paboThI
(bopMyIMpoBaTh HE MEHEE OJTHOTO BBIBOJA. BBIBOJI MOXKET coziepKaTh OT OHOTO JI0 TPEX MPETIOAKEHHH.
@OopMYyITUPOBKH BBIBOZOB JIOJDKHBI OBITh KOHKPETHBIMH, HH(MOPMATHBHBIMH, JAKOHUYHBIMH, TIO
BO3MO>KHOCTH TIOAKPETLIATHCS KOTMUECTBEHHBIMU TAHHBIMH.

OdopmiieHre oT4eTa BBIMONHAETCS C YYETOM OOLIENPHUHSTHIX MpaBui. ['paduyeckas dvacTb
OTYETOB JIOJDKHA COOTBETCTBOBATH IMpaBMiIaM rpaduueckoro opopmienus. TekcT oTuera HabupaeTcs B
penakrope Word dyepes 1,5 unrepsaina, 14 xernb. Cieayer ucrnons3oBats mpudt Times New Roman.
3aroJ0BKM Pa3/IeNioB U MOJPA3/IeNIOB BbIIEIAIOTCS KUPHBIM mpudToM. [locne okoHyanus odopmieHus
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OT4eTa OH IPOBEPSETCS CTYICHTOM Ha MpeaMeT KadecTBO conepxkaHus U ¢opmbl. Ilpu ycroBun
oOHapyXeHHs OIMOOK rocienHue ucrpasisatorcs. [locne ycrpanenus: nedekToB oTdyera ero SKpaHHas
¢dopma, WM TpUHTEpHAs pacreyaTka HpeabsBisiercss mpenofasatento. [Ipu ycioBun oOHapyKeHHs
IpernoiaBaTeseM OIIMOOK B OTUETE CTYACHT MX MCIPABISET U TMPEIbSIBISET OTUET IPEIoIaBaTeiio
1OBTOpHO. Eciy ook HET, TO OTYET IPUHUMAETCS U COXPAHSIETCS HA )KECTKOM JUCKE.

Otuer mo paboTe coxpaHsieTcs CTYIEHTOM B BHJE OTHenbHOro ¢aitna. B umenu daiina
yKa3bIBaeTcsd (haMHIIMs CTY/AE€HTa M HOMEp BBINOJHEHHOM paboTel. Dailn coxpaHsercs B TMaIKe C
(dbamuuell cTyJieHTa B Marke COOTBETCTBYIOIIECH cTyneHuecko rpymmbl. [lamka rpymmsl co3gaercs Ha
IIEPBOM 3aHATUHM. B MMEHU manky Ipynmsl JO0JDKEH IPUCYTCTBOBATh MHAEKC rpynmnbl. [lamka rpymrbr
BKJIFOYAETCS B Nanky «MoH JOKYMEHTBI».
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[Ipunoxenue 1. AHHOTaLIMS
paboueit mporpaMMbl TUCIUTUTHHBI

AHHOTAIIUS PABOYEN ITPOT' PAMMBI JIUCIUILIAHBI

Ilenb AMCUMIIIMHBL: TPUOOpETEHHE 3HAHWN, HABBHIKOB MU yYMEHUW B OOJACTH MPUMEHEHHS

COBPEMEHHBIX TMOJXOJI0B K MNPOEKTHUPOBAHUIO, pPa3pabOTKe, TECTUPOBAHUIO M OSKCILIyaTalluu
MPOrPaMMHBIX TTPOTYKTOB.

3amaun:

® U3y4yeHHWE U CPABHUTEJIbHBIM aHAJIN3 COBPEMEHHBIX IIPOLIECCOB IPOCKTUPOBAHUS U
pa3pabOTKH MPOTrPaMMHBIX MPOIYKTOB;

e U3ydyeHHWE TPHUHIMIIOB W METOJOB OIGHKM KadecTBa MW YIpPaBJIEHUS KadyeCTBOM
MIPOrPaMMHOTO MPOAYKTa;

e MpuoOpeTeHHEe MPaKTUYECKUX HABBHIKOB (DOpMHUpOBaHUS W aHaIM3a TPEeOOBAHWM, OIICHKU
KauecTBa M TECTUPOBAHUS MTPOTPAMMHBIX MTPOIYKTOB.

3HAaTh:

COBPEMEHHBIE IMPOIECChl MPOCKTUPOBAHUS M Pa3padOTKHM MPOrPAMMHBIX IPOIYKTOB;
MPUHLMIIBL  YIPAaBICHUS KAdyeCTBOM IMPOTPAMMHOTO  OOECHeueHUs; METOJbl TECTUPOBAHUS
MIPOrPaMMHOTO MPOAYKTA.

YMeTn:

MPOBOJIUTH CPABHUTEIBHBIN aHATIU3 MPOIIECCOB MPOSKTHUPOBAHUS U pa3pabOTKU MPOrPAMMHBIX
MPOJIYKTOB U JAeNaTh 0OOCHOBAHHBIN BBHIOOD; BBIMOIHATHE (OPMUPOBAHUE U aHAIN3 TPEOOBAHUU IS
pa3paboTKM MPOrpaMMHBIX MPOAYKTOB; pa3padaTbiBaTh JAOKYMEHTAIMIO, HEOOXOIUMYIO IS
TECTUPOBAHUS MPOTPAMMHOTO MTPOIYKTA; BHIIOIHATH TECTUPOBAHUE TTPOTPAMMHOTO MPOIYKTA.

BnaneTs:

uH(popMaliel o mporeccax pa3padOTKH U KU3HEHHOM ITMKJIE MPOTPAMMHOTO OOECTIeUeHUs;

MHCTPYMEHTAapUeM Ui pa3pabOoTKU U TECTUPOBAHUS MPOIPAMMHBIX TPOAYKTOB.



