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1. HossicHUTEILHAA 3aIIHCKA
1.1. Lenp u 3aga4yu AUCIUILINHBI
Llenp AMCHMILUIMHBL: TPUOOPETECHUE 3HAHWN, HABBIKOB M YMEHUW B 00JACTH MPUMEHECHHS

COBpPCMCHHBIX IIOAXOIO0OB K IIPOCKTUPOBAHUIO, pa3pa60TKe, TCCTUPOBAHHUIO MW OSKCILTyaTallun

IIPOrPaMMHBIX IIPOAYKTOB.

3amaun:

¢ HU3YYCHHUC U CpaBHI/ITeJIBHBIf/'I AHAJIN3 COBPCMCHHBIX IMPOLECCOB IMPOCKTUPOBAHUA U

pa3paboTKu IPOrpaMMHBIX IPOAYKTOB;

® H3YYCHHC IIPHHIOMUIIOB W METOJOB OICHKHM Kadye€CTBa H YIIPABJICHHA Kad€CTBOM

MpoOrpaMMHOI0O IIPOAYKTa,

e TpuOOpeTeHHe MPAKTUYECKUX HaBHIKOB (OPMUPOBAHUA U aHaNIM3a TpeOOBaHUM,

OLICHKU Ka4CCTBa U TCCTUPOBAHUS ITPOTrPAMMHBLIX ITPOAYKTOB.

1.2. ®opMupyembie KOMIIETEHIINH, COOTHECEHHBIE C TUITAHUPYEMBIMU PE3yJIbTaTaMHu 00yUSHHS

IO AUMCHHUIIIINHE:

Konsl Conepxanue IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHUS

KOMIIETEHIUH | KOMIeTEeHIU i M0 AUCHHIIHHE

OIIK-4 crioco0eH pewats | 3namp: COBpEMEHHbIE MPOLIECCH POEKTUPOBAHUS U
CTaHJApTHBIE 33Jau | pa3pabOTKH MPOTPaMMHBIX MTPOIAYKTOB;
npodeccuoHaIbHON Ymems: npoBOOMTH  CpPaBHUTENBHBIM  aHANU3
JeSITeTbHOCTH Ha | POLIECCOB  TMPOEKTUPOBAaHHWS HW  pa3pabOTKH
OCHOBE IPOrPaMMHBIX MPOJYKTOB M JiefaTh 00OCHOBAaHHBIM
MH(OPMALlMOHHON U | BBIOOP;
oubnuorpaduyeckoi Bnaoems: wndopmanueil o npoueccax pa3paboTKu
KYJIBTYPBHI C | ¥ )KU3HEHHOM IIMKJIE POrPAaMMHOTO 00€CIeUeHUS;
NpUMEHEHHEM
MH(OPMaLOHHO-
KOMMYHHKAIIHOHHBIX
TEXHOJIOTMM W c
Y4€TOM  OCHOBHBIX
TpeboBaHMit
UH(POPMALIMOHHOM
0e30MacHOCTH

[1K-2 croco0eH 3namp:  TPUHIMUNBL  YIOpaBlIEHUS  KAaueCTBOM
pa3pabartbIBath, MIPOTPaAMMHOTO 00eCTICUeHUS;
BHE/IPSATH U | Ymemp: OCyIECTBIATH PYKOBOACTBO POTPAaMMHBIM
a/IarITHPOBATh MIPOEKTOM
NPUKIIAJHOE Bnaoems: naBbikamMu (HOPMHUPOBAHMS KOJUIEKTHBA
IIPOrpaMMHOE pa3paboTKYMKOB
o0ecrieyeHue

I1K-8 crocoOeH 3namsb: METONbl TPOCKTUPOBAHMS MPOrPAMMHOTO
POTPaMMHUPOBATh IPOAYKTA.
HPUIIOKEHUS U | Ymemsp: BbIIOIHATH (HOPMUPOBAHME U  AHAIM3
co3/1aBaTh TpeOoBaHUH I pa3pabOTKHM  MPOrpaMMHBIX
IpOrpaMMHBIE IPOAYKTOB;

MNPOTOTUIIBI PCIICHUA




MPUKIIATHBIX 33]1a4

Bnaoemp: vHCTpyMEHTapHeM JUIsl NIPOEKTUPOBAHUS
IIPOrPaMMHBIX IPOJYKTOB.

I1K-10 CnocoGen 3HaTh: METO0JIOTUH u TEXHOJIOTUU
[IPUHUMATB  y4aCTUC | poektupoBanus UC.
BO BHCIIPCHUM, | Yperp: BHIIOAHATH pabOThl HA BCEX  CTAMHUAX
anarTatim "1 skusHeHHOTO nukia npoekra UC;
HACTpoiike
HH(OPMAITHOHHEIX Baapers: MmeTogamu paboThl C HHCTPYMEHTAIbHBIMU
CHCTEM. CpelICTBAMU MPOEKTUPOBaHUs 0a3 3HAHUH.
[1K-13 Cnocoben 3HATh: IPOCKTHPOBAHNE 00ECIICUUBAIOLITIX
OCYIIECTBIISATh noacucrem MC.
WHCTAJUISILIHIIO U YMeTh: OlleHUBATh KAYECTBO U 3aTPaThl IPOCKTA;
HaCTPOMKY Baanernb: HaBbikamu ynpasieHnus npoekramu UC u
napameTpoB 3aIUThl THOPMAITUH.
IPOrPaMMHOTO
obecrieueHus
MH(OPMaLIMOHHBIX
CHCTEM.
[1K-12 CIIOCOOHOCTh 3HaTh TOPSAOK M TEXHOJOTHIO TECTUPOBAHUS
IIPOBOJIUTH KOMIIOHEHTOB IporpammHoro oodecrieuenust 1C.
TECTUPOBAHUE YMeTb: MNPOBOIUTH TECTUPOBAHHWE KOMIIOHEHTOB
KOMIIOHEHTOB nporpammuoro  obecrneuenuss MC  nmpoBoauTh
IPOrPaMMHOTO TECTUPOBAHUE KOMITOHEHTOB MPOrPaMMHOTO
obecneuenus UC. obecnieuenus C
Bnangers: HaBbIKaMHU MPOBEICHUS TECTHPOBAHUS;
METOJAaMH W  TOAXOJaMH K  JUHAMHUYECKOMY
BBIICTICHUIO TaMATH B TPOCTPAHCTBE MaMATH
KOMIThIOTEpa
[TK-15 Cniocoben 3HaTh: COBPEMEHHBIE METO/IbI TECTHPOBAHUE
OCYIIECTBIISTh anmapaTHOro M MPOTPaMMHOTO 00ECTICUEHH S
TECTUPOBAHUE MH(OPMAIIMOHHBIX CUCTEM
KOMITOHEHTOB C TEJBIO BBISIBIICHUS J1(DEKTOB U OMINOOK.
UH(OPMAIIMOHHBIX YMeThb: NpUMEHITh MaTEMAaTUYECKHUE MOJICIIN U
CHUCTEM METO/bI TIPU TECTUPOBAHUH U OIEHKE HAJIKHOCTH
10 33/1aHHBIM WH(OPMALIMOHHBIX CUCTEM.
CIICHAPHSIM. Baanerb: MeTomamMu OIICHKU HAJIEKHOCTH

MH(OPMAIIMOHHBIX CHCTEM Ha dTanax KU3HEHHOTO
MHAKJIA.

1.3. MecTo JUCHMIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOTrpaMMBl.

Hucuunnmza «[IporpamMMHasi MHKEHEpHs» SBIAETCS TUCIHUIUIMHON BapHaTUBHOM YacTH

6moka b1 yueOnoro miana nmo HampasieHuto noarotoku 09.03.03 Ipuxiagnas nHpopmaTuka

[Tpoduns: IlpuxnagHas

uHpopmatuka B rymanutapHoit cdepe bl.b.13. Jlucuumianna

peanusyercss Ha (akynprere MHPOpManmoHHBIX cucTeM H  Oe3omacHocTH — Kadeapoi
MH(OPMALIMOHHBIX TEXHOJOTHM U cucteM. JlJis OCBOEHHS AMCHMILIUHBI HEOOXOJUMBI 3HAHUS,

YMEHUSI W BIaJEHUS, CPOPMHUPOBAHHBIE B XOJE H3YYCHUS

Nudopmaruka, [IporpammupoBanue.

CHEAYIOIMUX JAUCUUILUIAH:

B pesynbraTe OCBOCHMS AWUCHUILTUHBI (OPMHUPYIOTCS 3HAHUS, YMEHUS W BIIAJCHUS,

HEOOXOAMMBIC MJII M3YYCHHs CICNYIOMUX JUCIUIUIMH. OKCIuTyatamus WH()OPMaIMOHHBIX
CUCTeM, YTIpaBlieHHUE MPOEKTaMU HHPOPMAITMOHHBIX CUCTEM.




2. CTpyKTYypa AUCHHUILIMHBI

OOm1ast TpyA0EMKOCTh TUCIUILTUHBI COCTABIISET:
e B IIEPBOM ceMecTpe 2 3.€., /2 4., B TOM YHCJI€ KOHTAaKTHasI paboTa 00yJdaronuxcst

c mpenojasareneM 28 4., B TOM 4ucie Jekuu 8 4., mabopatopusie padbots! 20 4.,
caMoCTosATeNIbHAs padoTa oOyuaromuxcs 444.

® BO BTOPOM cemecTpe 2 3.e., 72 4., B TOM YKCJIe KOHTAKTHas paboTa 00yJaromuxcs

c mpemnojaBaTeneM 28 4., B TOM 4uclie JeKuu 8 4., maboparopusie padoTs! 204.,
caMOCTOsATENIbHAs paboTa oO0yJaromuxcs 26 4.

Bunpr yueOHOM paboThI dopmbl
(B yacax) TEKYLIETO
KOHTPOJIS
yCIIEBaEMOCTH,
dbopma
IIPOMEKYTOUYHON
Ne Pasnen aTTeCTaIuu (1o
/T | JTUCUUTLIAHBI/TEMBI cevecmpan)
KonrakTHas
|
s | % |gE |5
s 2 |8E | ES
S|E|E|EE|&E|¢E | gt
5| o | B aT | T |53 O 3
olslo |l =88 |FE&
Cemectp 1
1. | Tema l. Opranuzauus (4 |1 2 6 [Ipuem
mpolecca pa3padoTKu JOKJIaJI0B
110
2. | Tema 2. PykoBoacteo |4 |1 2 6 [Tpuem
MPOrPaMMHBIM JIOKJIAJIOB
MIPOEKTOM
3. | Tema3.Ouenkampu |4 |1 2 6 [Tpuem
TUTAHUPOBAHUH JOKJIaJI0B
MIPOrPaMMHOTO
MIPOEKTa
4. | Tema 4. 4 |1 6 3amura OT4YeTOB
dopmupoBaHue U 2 o
aHanu3 TpeboBaHUi. nabopaTtopHoOi
3HAKOMCTBO C pabore Ne 1
si3pikom UML
5. | Tema 5. 4 1 4 6 3almra OTYETOB
Knaccuueckue o
METO/Ibl aHaIH3a n1abopaTopHOit
pabote Ne 2
6. | Tema 6. OcHOBEI 4 1 4 6 3almra OTYETOB
MIPOEKTUPOBAHHUS o
MPOTPaMMHBIX nabopaTopHOI
CUCTEM pabote Ne 3
7. | Tema7. 4 |2 4 8 3amura OT4YeTOB
Kitaccnueckue o
METO/IbI nabopaTopHOI




MTPOCKTUPOBAHUS pabote No 4
. 3aueT 1o
3aueT ¢ OLEHKON
ouseram
UTOIO: 8 20 44

Cemectp 2

4., | Tema 8. OcHOBEI 5 2 6 8 3ammra OTYEeTOB
00BEKTHO- o
OpPUEHTUPOBAHHOTO nabopaTtopHoOi
MIPECTaBICHUS pabote Ne 5
MIPOrPaMMHBIX
cucteM. OObEKTHO-

OpUEHTHPOBAHHAS
pa3paboTka
TpeOOBaHUM.
ABTOMAaTH3UpOBaHHAs
pa3paboTka
BU3YAJIBHBIX MOJIEIIEH

5. | Tema 9. O0bekTHO- 5 2 6 8 3ammTa OTYETOB
OPUEHTUPOBAHHOE o
MIPOEKTUPOBAHKE U nabopaTtopHoOi
peanuzanus. pabote Ne 6
Opranuzanus
tectupoBanus [10

6. | Tema 10. 5 4 8 10 | 3amura oT4ETOB
Obecrnieuenue o
KauecTBa nabopaTtopHoOi
MIPOrpPaMMHBIX pabote Ne 7
CHCTEM.

DK3aMeH 18 9K3aMEH 110
omeram
UTOT 8 20 18 26

3. Copep:xkanue IUCHUNIMHBI

Ne | HammeHoBaHue Copaepxanue
pasaena
JTUACTUTIMHBI

1. [ Tema 1. Opranuzamus OcHOBHBIE MTOHATHS. Knaccudukanus MPOLIECCOB
mporiecca pa3paboTKu | mporpaMMHON WHKeHepuu. basuc mpomeccoB paspabotku [10.
110 Crpareruu pazpabotku [10.

2. | Tema 2. PykoBoacTBo OCHOBHBIE MOHATHSI PYKOBOJICTBA MPOTPAMMHBIM IIPOEKTOM.
MPOrPaMMHBIM [TnanupoBanme MPOrPaMMHOTO MIPOEKTA. KonTpomns
MIPOEKTOM MPOrPaMMHOTO TIPOEKTAa. YTpaBlieHHEe pHUCKaMH. YTpaBlICHUE

MepCoOHANIOM.  YTpaBJeHHEe  JOKyMEHTalued.  YTpaBJieHHE
KOH(Urypamuei.

3. | Tema 3. Onenka npu MeTpuku OIeHKHM MpOoeKTa. BBIMONTHEHHE OIEHKH B XOJe
MUIAHUPOBAHUH TJTAHUPOBAHUS MIPOEKTA. [IpenBaputenbHas OLICHKa
MIPOrPaMMHOTO MPOrPaMMHOTO MPOEKTA. AHnanu3 9yBCTBUTEIHHOCTHU
POEKTa MIPOrPaMMHOT0 MPOEKTA.

4. | Tema 4. Buaer TpeboBanmit k I10. dopmupoBanue TpeOOBaHMIA.

DopMupoBaHUE U

Anaim3  tpeboBanuil. OObekThl. Kiaccel. basuc  s3bika




aHajau3 TpeOOBaHUIA.

3HAKOMCTBO C SI3BIKOM
UML

BHU3YyaJIbHOI'O MOJCIUPOBAHUA .

5. | Temas. CtpykTypHbIi aHanu3. MeTolibl aHaan3a, OPUEHTUPOBAHHbBIC
Knaccuueckue Ha CTPYKTYpHI JaHHbIX. MeTo aHanu3a JIkekcoHa.

METO/Ibl aHAJIN3a

6. | Tema 6. OcHOBBI Oco0OeHHOCTH TpoIlecca CHHTE3a MPOrPAMMHBIX CHCTEM.
IIPOEKTHPOBAHUS OcoOenHocTH ApPXUTEKTYPHOTO JTama  MPOEKTUPOBAHUS
nporpaMMHbIX cucteM | CTpyKTypupOBaHHE CHUCTEeMBl. MojaenupoBaHue yrIpaBlIeHUS.

Jexomno3unust noxacucreM. CBsizHOCTH Moayist. ClOKHOCTb
IPOrPaMMHOM CHCTEMBI.

7. | Tema 7. Meron CTPYKTYPHOTO MPOEKTUPOBAHUS. Meron
Knaccuueckue npoekTupoBanust JxekcoHa.

METO/IBI
MIPOCKTUPOBAHUS

8. | Tema 8. OcHOBBI AGcTparupoBaHume. WNukancynsumsi. MoynbHOCTb.
00BEKTHO- Uepapxuueckast opranmzanus. O0wektsl. Kiaccel. basuc s3bika
OpPUEHTUPOBAHHOTO BU3YaJIbHOI'O MOJICTUPOBaHUS (TIPOJAOKEHNUE).

IIPEJICTaBICHUS dopmupoBanue TpeOoBaHMK € TOMOIIBI0 aAuarpammbl Use
MPOrPaMMHBIX Case, nmuarpamMmbl JIeATEIbHOCTH. AHaluM3 TpeOOBaHUU C
cucreM. OObEKTHO- [IOMOUIbIO  AMarpaMM B3auMoJEHCTBUSA. MojenupoBaHue ¢
OpUEHTUPOBaHHAS MOMOIIbI0  JUarpaMM  KOHEYHBIX  aBTOMATOB. Obmas
pa3paboTka XapaKTEPUCTUKA M CO3JaHHE MOJEJICH MPOrpaMMHONW CHCTEMBI C
TpeOOBaHUIA. nomoitnbio CASE-cpencts, noanepxuBaromux 361k UML.
ABTOMaTH3UPOBAHHAS

pa3paboTka

BHU3YaJIbHBIX MOJEJEH

9. [ Tema9. O6bekTHO- ApXHTEKTypHOE MIPOEKTUPOBAHUE. HeranbHoe
OpPUEHTUPOBAHHOE IIPOEKTHPOBAHHUE. [TpuHumn MOCTPOEHHUS NaTTEPHOB.
MPOEKTUPOBAHUE U [IpoexkTupoBaHue MOIB30BATENbCKOTO HHTepdeiica. OCHOBBI
peanuzanusi. KOMITOHEHTHON OOBEKTHON MOJIEIIH.

Opraauzanus Meroanka TECTUPOBAHUS MPOrpaMMHBIX CUCTEM.

tectupoBanus [10 TectupoBanue JJIEMEHTOB. TectupoBanue HMHTETPaLNH.
TectupoBanue  npaBwibHOCTH. CHCTEMHOE  TECTUPOBAHUE.
HckyccTBO OTHaAKH.

10. | Tema 10. Onpenenenne  kadectBa  [IO.  daktopsl  KaudecTsa.
OoGecnieueHue JlesrenpHOCT, 1O  OOECHCUYCHUIO KadecTBa. |EXHUYCCKHUE
KauecTBa npoBepkd W ayauTel. MHcmekTupoBanue. Bepudukanus wu
IIPOrpaMMHBIX Banuaauusd. [lnan obecneuenus kauectna I10.

CHUCTEM.

4. Oopa3oBaTe/ibHble TEXHOJOTHHU

Ne |HammenoBanue Buasbl yueOHbIX
. Oo0pa3oBaTte/ibHbIE TEXHOJIOTHHI
n/n|pa3aena 3aHATHH
1. |Tema 1. Oprauuzanus |Jlekuun Jlexuuu ¢ Ucronb30BaHUEM BUEOMATEPUATIOB
nporiecca pazpabotku |JlaboparopHas [Tpuem noxmanos
I10 pabora. KoHcynpTupoBaHue Mo NpoiACHHOMY
CamocrosiTenbHas |yueOHOMY MaTepuaity
pabota
2. |Tema 2. PykoBoxacto [Jlekiuu Jlexuuu ¢ UCIIOIB30BAHUEM BUACOMATEPUATIOB
MIPOTPAMMHBIM JlaGopaTopHas IIpuem noknanoB




MPOEKTOM pabora. KoncynbTupoBanue no npoieHHOMY
CamocrosTenbHas [ydaeOHOMY MaTepuany
pabora
3. |Tema 3. Ouenka npu [JI Jlekuuu Jlexuus ¢ UCOIB30BaHUEM BHIEOMATEPUAIIOB
IUIAHUPOBAHUH Jlaboparopnas [Tpuem noxmnanoB
[IPOrPaMMHOI0 paborta. KoHcynbTHpOBaHME 110 IPOUIEHHOMY
MIPOEeKTa CamocTtosTenbHas [yaeOHOMY MaTepuany
pabora
4., |Tema 4. Jlexkuu Jlekuuu ¢ UCTI0JIB30BAHUEM BHUIEOMATEPHUATIOB
dopmupoBaHue U JlaGopatopHas [Tpuem oTtueToB o gabopaTopHoii padoTte
aHayu3 TpeboBaHU. |paborta. KoncynpTupoBanue no npoiiiecHHOMY
3HAKOMCTBO C CamocTosTenbHas [ydaeOHOMY MaTepuany
si3pikoM UML pabora
5. |Tema 5. Jlexnun JIex1uu ¢ UCIOJIb30BAHUEM BHIEOMATEPHUATIOB
Kitaccnueckue JlaboparopHas [Tpuem oTtdera o nmabopaTopHO# padboTe
METO/IbI aHAIH3a paborTa. KoncynpTupoBanue no npoiiecHHOMY
CamocTosTenbHas [yaeOHOMY MaTepuany
pabora
6. |Tema 6. OcCHOBEI Jlexuun Jlexuuu ¢ ucnonb30BaHUEM BUEOMATEPUATIOB
MPOEKTUPOBAHUS Jlaboparopnas [Tpuem oTueToB Mo 1ab0paTOpHOI padboTe
POrPaMMHBIX paborta. KoHcynpTHpOBaHME 110 IPOHIEHHOMY
CUCTEM CamocTrosaTesnbHas [yaeOHOMY MaTepuany
pabora
7. |Tema 7. Jlexun JIex1uu ¢ UCIOJIb30BAHUEM BHIEOMATEPHUATIOB
Knaccuueckue JlaboparopHas ITpuem oTueToB o abopaTopHO padboTe
METO/IbI pabora. KoHcynbTupoBaHue o npoiieHHoMy
IPOEKTUPOBAHUS CamocTrodrenbHas [yaeOHOMY MaTepuany
pabota
8. |Tema 8. OcHOBBI Jlexuuu Jlex1uu ¢ MCIOJIb30BaHUEM BUI€OMATEPUATIOB
00BEKTHO- JlaGopaTopHas [Tpuem otueToB mo 1aboparopHoi padbore
OpPUEHTHUPOBAHHOTO  |paboTa. KoHcynbTupoBaHue mo npoiieHHoMy
MIPEICTABJICHUS CamocrosiTenpHas |y4eOHOMY MaTepHaly
MPOrPaMMHBIX pabota
cucteM. OObEKTHO-
OpPUEHTHPOBaHHAs
pa3paboTka
TpeOOoBaHUM.
ABTOMaTH3WPOBAHHAS
pa3zpaboTka
BU3YaAJIbHBIX MOJIEJIeH
9. |[Tema9. O6bekTHO-  [Jlekuu Jlex1uu ¢ UCIOJIb30BaHUEM BUI€OMATEPUATIOB
OpPUEHTUPOBAHHOE JlaboparopHas [Tpuem oTueToB o abopaTopHOil padboTe
POEKTHPOBaHUE U |paboTa. KoHcynbTupoBaHue mo npoiieHHoMy
peanuzanmus. CamocTrodTenbHas [yaeOHOMY MaTepuany
Opranuzanus pabota
tectupoBanus [10
10. |Tema 10. Jlexnnu Jlekuuu ¢ UCIOJIB30BAHUEM BHUIEOMATEPUATIOB
OGecneyeHune JlaGopaTopHas [Tpuem otueToB mo 1abopaTopHO padboTe
Ka4yecTBa pabora. KoHcynbTupoBanue mo npoiieHHoMy
MPOrPaMMHBIX CamocTtodTenbHas [yaeOHOMY MaTepuany
CUCTEM. pabota
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5. OneHka mIaHNpyeMbIX Pe3yJbTaTOB 00y4YeHHS
5.1. Cucrema orieHUBaHUA
Cewmecrp 1:

DopMa KOHTPOJISI

\MaRc. KOJIN4eCTBO 0aJ1JI0B

|33 oaHy padorty (Bcero

Tekyluii KOHTPOJIb:

[Tpuem noxmanos 10 6annos 10 6anoB
JlaGopaTtopHas pabota Ne 1, 3amura oTyera 10 6aymoB 10 6ammoB
JlaGopaTopHas padota Ne 2, 3amura oT4eTa 10 6aymoB 10 6ammoB
JlaboparopHast pabota Ne 3, 3ammra oTuera 20 GanoB 20 6amnoB
JlaGopaTtopHas pabota Ne 4, 3amura oT4yera 10 6aymoB 10 6ammoB
[IpomexxyTouHas aTTecTalus 3auem ¢ OYeHKoU 40 6asuIoB
HToro 3a cemectp 100 6annoB

Cemectp 2:

Dopma KOHTPOJIS

\MaKc. KOJIN4eCTBO 0aJ1JI0B

‘33 oaHy padorty (Bcero
Tekylunii KOHTPOJIb:
JlaboparopHas pabota Ne 5, 3ammra oTuera 20 GamioB 20 6amioB
JlabopaTtopHas padota Ne 6, 3amura oTyeTa 20 GamioB 20 6amioB
JlabopaTtopHas padota Ne 7, 3amura oTyera 20 GamioB 20 6amioB
[IpomexxyTouHas arrecTanus 9K3amMeH 40 6annos
HToro 3a cemectp 100 6anmoB

ITomy4eHHBI COBOKYITHBIN PE3yJIbTAT KOHBEPTUPYETCS B TPAJAUIMOHHYIO KAy OLIEHOK U B
mIKany oleHok EBponeiickoil cuctemMsl epeHoca u HakorieHus kpeautos (European Credit
Transfer System; nanee — ECTS) B cooTBeTCTBUH ¢ TabIHIIEH:

100-6ambHas TpamonHas mxana Ikana
[IKaa ECTS
95— 100 OTimm4yHO A
83-94 B

68 — 82 Xopouio 3aYTEHO C

56 — 67 v D
5055 JOBJIETBOPUTEITHHO E

20 -49 He FX
0-19 YIIOBJICTBOPUTEIHHO HE 3a4TEHO F

5.2.KpI/ITCpI/II/I BBICTABJICHUA OLICHKH 110 JUCIHHMITIIMHE

Banasl/ Ounenka mo Kpurtepun oneHkn pe3yabTaToB 00y4eHHs 110

Ikana AUCHMILIAHE AUCHMILIAHE

ECTS

100-83/ «3a4TEHO BricraBnsiercst o0ydaromnemMycs, eCiu OH IITy00KO 1

AB (oTMuHO)» IIPOYHO YCBOWJI TEOPETUYECKUN U NPAKTUYECKUI
MaTepHuall, MO>KET MPOJIEMOHCTPUPOBATh 3TO HA 3aHATHUAX
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Banany/
HIxkana
ECTS

Onenka nmo
AUCHUIIJINHE

Kpurepum oueHku pe3yjbTaToB 00y4YeHHS 110
AMCHMILINHE

U B XOJI€ IPOMEKYTOYHON aTTECTALlUU.

OO0yuaromuiics: HICUYEPITBIBAIOIIE U JIOTUYECKUA CTPOMHO
u3NaraeT yueOHbI MaTepuall, yMeeT YBS3bIBaTh TEOPHUIO C
IIPaKTUKOM, CIIPABIISETCS C PELICHUEM 3a/Jad
npo¢ecCHOHATLHON HANPaBIEHHOCTH BHICOKOTO YPOBHS
CJI0KHOCTH, MPAaBUIILHO 00OCHOBBIBAET MPUHSTHIC
pelieHus.

CB0OOIHO OPUEHTUPYETCS B YUEOHOH U
npoecCHOHATLHON JIUTEPATYpE.

OneHka no JUCHUILIMHE BBICTABJISIOTCS 00yUarolemMycs ¢
y4€TOM PE3YJIBTATOB TEKYILEH U IPOMEKYTOUHON
aTTeCTalUu.

Komrniereniuu, 3aKkperiéHnbie 3a JUCUUILUIMHOM,
c(hOpMHUPOBAHbI HA YPOBHE — «BBICOKUI».

82-68/

«3a4TEHO
(xopor1o)»

BeicraBisiercst 00ydaromemMycsi, €Clii OH 3HaeT
TEOPETUYECKUM U IPAKTUYECKUN MaTepUai, FPaMOTHO U IO
CYILIECTBY M3JIaraeT €ro Ha 3aHATHUSAX U B XOJI€
IIPOMEXKYTOUYHOM aTTECTALMU, HE TOIyCKasl CYIIECTBEHHBIX
HETOYHOCTEN.

OOyuaronuiics IpaBUIbHO PUMEHSAET TEOPETHUECKHE
IOJIO’KEHUS IPU PEILIEHUH J1abOpaTOPHBIX 3a7au
npodeccnoHaIbHON HAIIPABICHHOCTH PA3HOI'O YPOBHS
CJI0OKHOCTH, BJIaJIe€T HEOOXOIMMBIMHU ISl 3TOTO HaBbIKAMU
U IpUEMaMH.

JlocTaTOYHO XOpOILIO OPUEHTUPYETCS B yUEOHOM U
npogeccuoHaIbHOM TUTeparype.

OneHka no JUCIHUILIMHE BBICTABISAIOTCS 00ydarolemMycs ¢
y4€TOM PE3YJIBTATOB TEKYIIEH U IPOMEKYTOUHON
aTTeCTalUU.

Komnerenium, 3akpenin€Huble 3a AMCUUTIIMHOM,
c(OpMHUPOBAHBI HA YPOBHE — «XOPOIIHI1Y.

67-50/
D,E

«3a4TEHO
(ymoBIETBOPUTEIH
HO)»

BricTaBisiercs oOydaromemMycsi, €Ci OH 3HaeT Ha 0a30BOM
YPOBHE TEOPETUUECKUI U IPAKTUYECKUN MaTepual,
JIOMYCKaeT OTAeNbHbIe OMIMOKH MPH €T0 U3JI0KEHUU Ha
3aHATHUSAX M B XOJI€ TIPOMEKYTOYHOM aTTECTAIINH.
OOyyJaronuiicst UCTIBITHIBAET OIpeIeTIEHHBIC 3aTPYTHEHUS
B MPUMEHEHHUH TEOPETHUYECCKUX MOJI0KECHUI MPU PEIICHUN
1a00paTOpHBIX 3a/1a4 MpodeccuoHATbHON
HaIpaBJIEHHOCTH CTaHAAPTHOTO YPOBHS CII0)KHOCTH,
BIIaJIeeT HEOOXOTUMBIMHU JJIsI TOTO 0a30BBIMH HABBIKAMU
U NIpUEMaAMHU.

JleMOHCTpHpYyeT JOCTaTOYHBIN YPOBEHB 3HAHUS yUeOHOH
JUTEPATYPHI 110 AUCITUTIIHHE.

OreHka o JUCIUILTHHE BBICTABIISIOTCS 00yUJaroIeMycs ¢
Y4ETOM PE3YIbTATOB TEKYIIEH U MTPOMEKYTOUHOMN
aTTeCTaIUU.

Komniereniuu, 3akpeni€éHuble 3a TUCIUTITMHOM,
c(hOpMHUPOBAHBI HA YPOBHE — «JIOCTATOYHBIN).

49-0/

«HE 3a4YTCHO

BricTaBnsiercs o0ydaromeMycsi, €Ciii OH HE 3HAeT Ha
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banabl/ Ouenka no Kpurepum oueHku pe3yjbTaToB 00y4YeHHS 110
Ikana AUCHMITHHE AUCHMITIHHE
ECTS
F.EX (meynoBierBopuTe | 0a30BOM ypOBHE TEOPETUUECKUN M MPAKTHUECKHIMA
JILHO)» MaTepHa, JOMyCcKaeT rpyObie OMUOKH MPHU €ro
M3JIOKEHUU Ha 3aHATHUSAX U B XOJI€ POMEKYTOUHON
aTTeCTAIlHH.

OOyuaronuiicst UCTIBITHIBACT CEPhE3HBIC 3aTPYAHEHUS B
IPUMEHEHNUN TEOPETUUECKUX MOJO0KEHUN ITPU PEIIEHUN
1ab0paToOpHBIX 3a/1a4 MpodeccuoHATBHON
HaIIPaBJIECHHOCTH CTAHJIaPTHOI'O YPOBHS CIIOXKHOCTH, HE
BJIa/1e€T HEOOXOJUMBIMHU JJI1 TOTO HaBbIKAMU U
MpUEMaMH.

JleMoHCTpHpYET (pparMeHTapHbIC 3HAHUS YIeOHOH
JUTEPATYPHI 110 AUCIUILIMHE.

OneHka no JUCHUILIMHE BBICTABISAIOTCS 00y4daroleMycs ¢
y4€TOM PE3yJIbTATOB TEKYIIEH U IPOMEKYTOUHOM
aTTeCTallUu.

KomnereHnium Ha ypoBHE «IOCTaTOYHBIIN), 3aKPEIIIEHHBIE
3a AUCUUIUINHON, HE C(OPMHUPOBAHEI.

5.3. OneHouHbIe CpesicTBa (MaTepUabl) ISl TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH,
POMEKYTOYHOU aTTeCTAIIMKA 00YYArOIIUXCS IO JUCIIUTUINHE

LoNOORWNE

NPNDNDNNNODNDNNDNNNRPRPRPRPRPRPRRPRRRE
~NOoOo O~ WNPFPOOO~NOOUOITAAWNE O

KonTpoJibHbie Bonpockl Kk 3a4ety ¢ ounenkoii (OIIK-4, IIK-2, IIK-8, IIK-10, ITK-12,
IK-13, IIK-15)
OCHOBHBIE MOHATHUS IPOrPAMMHON UHKEHEPHUH
OdwunmanpHas KIaccu(pUKAIHs MPOIECCOB MPOTPAMMHON HHKEHEPUN
[Iponeccr cornameHust
[Tporeccr! opranu3aOHHOTO 00ecIeYeHNs MPOeKTa
[Ipouecce! mpoekra
TexHuveckue npoueccsl
Bbasuc npoueccos pazpadorku 10
Mojenp «KIacCH4eCKAN )KU3HEHHBIA [IUKID»
MaketupoBanue

. Crpareruu pazpabotku I10

. lexpemeHTHAsA MOZEID

. CiupanbHas MOJIeb

. KommoneHTHO-0pHeHTHpOBaHHAS MOJIETb

. TspkenoBecHbIe U 00JIETYCHHBIE MTPOIECCHI

. Manudect rudkoii pazpaboTKH MPOrpaMMHOI0 00ecreyeHHst
. XP-niporiecc

. bepexxnupas pa3paboTka IporpaMMHOro o0ecreyeHus
. Mojenu kauecTBa IpoLeccoB pa3padoTKu

. OCHOBHBIE MOHATHS PYKOBOJCTBA IPOEKTOM

. Hagano npoekra

. Ismepenus Mepsl 1 METPUKU

. IIpouecc onieHKn

. AHanu3z prcka

. [ImanmpoBanune

. TpaccupoBKa U KOHTpPOJIb

. [InanupoBaHue NporpaMMHOr0 NPOEKTa

. Pa3zMepHO-OpueHTHPOBaHHbBIE METPUKU
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28. OyHKIIMOHAIHHO-OPUECHTHPOBAHHBIE METPUKH

29. BrITIOJIHEHHE OIIEHKH B XOJI€ IIJIAHUPOBAHMSI MPOEKTA
30. KoHCTpyKTHBHAS MOJIENh CTOUMOCTH

31. Mogenb KOMIO3UIMU TPUITIOKEHUS

32. Mogeinb paHHEero 3Tarna NpoeKTUPOBAHUS

33. IlpenBapurenbHas OlEeHKA MPOTPAMMHOIO IIPOEKTa
34. AHanmu3 9yBCTBUTEIBHOCTH ITPOTPAMMHOTO IPOCKTA
35. Buzpl TpeboBaHMl K TPOrPaMMHOMY 00ECTICUSHUIO
36. ®opmupoBaHue TpeOOBaAHMIA

37. Anamu3 TpeboBaHMit

38. XKemaembie XapaKTEpPUCTUKH JETATLHOTO TPeOOBaHUS
39. Cnenudukanus TpedoBaHUN

40. Ynpasienue TpeOOBaHUSIMH

Ox3ameHannonHblii Tect (OIK-4, ITK-2, ITK-8, IIK-10, ITIK-12, ITK-13, I1K-15)

001. JlerkocTh IPUMEHEHUSI IPOIPAMMHOI0 OOECIIeUeHUs 3TO:

-xapakrepuctuku 110, no3Bosnsronie MUHUIMHA3UPOBATh YCUIIMS I10JIb30BATENS 110 TOATOTOBKE
UCXOJHBIX TAaHHBIX, MpuMeHeHuto 110

-OTHOLLEHUE YPOBHS yCIyT, npenocrasisieMslx 110 nonp3oBaTesnto nNpy 3aJaHHBIX YCIOBUSAX, K
00BEMY UCIIOJIB3YEMBIX PECYPCOB

-xapakrepuctuku 110, no3Bosnsronme MUHUMA3UPOBATh YCUIIMS 110 BHECEHUIO U3MEHEHUH U1
yCTpaHEHUS B HEM OLIMOOK H 0 €ro MOAH(PHUKAINN

002. MoOHUITEHOCTD TPOTPAMMHOTO 00ECIICUEHUS ITO:

-criocoOHOCTh [1O BHIMOMHATE HA00P GYHKINI, KOTOPBIE YAOBIETBOPSIOT MOTPEOHOCTH
MOJIb30BaTENEH

-crioco0HOCTh [1C 6e30TKa3HO BBHIMOIHATH OMpe/eieHHbIe (DYHKIIMU TPU 3aJaHHBIX YCIOBUSAX B
TEYCHHE 33JJAHHOTO MePHOJIa BpEeMEHHU

-criocoOHOCTh [1O OBITH IEpeHeCEHHBIM U3 OJHOM cpebl (anmapaTHOl / MporpaMMHON) B

JIPYTYIO

003. YkaxuTe mpaBuIbHYIO TOCIEI0BATEIHLHOCTD ATAINOB MPH KACKaHOW MOJIENIN KU3HEHHOTO
UKJIA:

-Onpenenenue TpedoBanmii -> TectupoBanue -> Peanuzarus

-IIpoextupoBanue -> Peannsanus -> TectupoBaHue

-IIpoextrpoBanue -> Onpenenenue TpedoBanuii -> Peanuzarus

004. YCcTOMYMBOCTh MPOTPAMMHOTO 00€CTIEUeHUSI — 3TO:

-CBOICTBO, XapakTepusytoiee cnocooHocTs [1C 3aBepmiaTh aBBTOMaTHYECKH KOPPEKTHOE
¢dyuknmonuposanue [1K, HecMoTps Ha HenpaBUIbHBIE (OIIMOOYHBIE) BXOIHbIE JaHHBIE
-CBOMCTBO, [TO3BOJISIIOIIEE TPOTUBOCTOSATH IPEHAMEPEHHBIM UM HETIPEAHAMEPEHHBIM
JECTPYKTUBHBIM JEHCTBUSAM MOJIb30BATEINS

-CBOICTBO, XapakTepusytoiee cnocooHocTs [1C mpogomkaTh KOppeKTHOE PYHKITMOHUPOBAHHE,
HECMOTpS Ha HeMpaBWIbHbIE (OIIMOOYHBIE) BXOHBIE JaHHbIE.

005. UML — st0:

-SI3BIK TPOrPAaMMUPOBAHUS, UMEIOIINN CHHTaKCcUC cXox ¢ C --

-YHA(UIIMPOBAHHBIN S3bIK BU3YyaTbHOTO MOACIUPOBAHMS, HCIIOIb3YET HOTAINIO AUATPAMM
-Habop CTaHIAaPTOB U cHenu(pUKaLUi KauecTBa IPOrPaMMHOTO 00ECIICUECHHSI.

006. [Tpu KOHCTPYHPOBAHUH MTPOTPAMMHOTO OOECTICUEHUS TIPOIECC PEIICHUS 3a/Ia4H COCTABIISET
-90—95%
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-50%
-5—10%

007. [Ipu KOHCTPYHPOBAHHUH ITPOTPAMMHOT0 OOECIIeUeHHs Ha 3Tare pa3padOTKH WU BbIOOpa
ITOPUTMAa PEUIEHMSI pean3yeTcsl CIEeIYyOIIEe:

-apXUTEKTypHast 00paboTKa MPOrpaMMbl

-BBIOOP S3bIKA IPOTPAMMHUPOBAHUS

-COBEPILIEHCTBOBAaHUE MPOTPAMMBbI

008. IIpoexktupoBanue [10 B 0OCHOBHOM paccMaTpUBaeTCsl Kak
-apXUTEKTYPHOE MPOCKTUPOBAHUE

-KOMMYHHUKaIlHOHHBIE METO/IbI

-JI€TaJIbHBIE METOIbI

009. Ha stane TectupoBaHuUs MOJIH30BATEIb BHITIOIHAET CICAYIOIIEE:
-CHHTaKCHUYECKOE OTIaIKU

-BBIOOp TECTOB M METOZA TECTUPOBAHUS

-onpezencHue GOpMbI BbIJIAUU PE3yJIbTATOB

010. Yto 13 NpuUBEICHHOrO HE ABJISACTCS OAHUM M3 METOI0B IIPOSKTUPOBAHHS ITPOrPAMMHOIO
obecrieyenus?

-CTPYKTYpPHOE MPOTrpaMMHUPOBAHHE

-00bEKTHO-OPUEHTHPOBAHHOE MTPOrPAMMHUPOBAHHE

-anreOpanyecKoe MporpaMMHUpPOBaHUE

011. Kak Ha3biBaeTcs mpoliecc pa3OrueHus 0IHOM CI0KHOM 3a/1a4l Ha HECKOJIBKO MPOCTHIX
rmoj3agaqa’?

-a0CTpaKIus

- IEKOMITO3 U LN

-pEUH)KUHUPUHT

012. YTo u3 npuBeAECHHOTO ABJISETCA KPUTEPUSIMHU OLIEHKU yA00CTBa MHTEP(eiicoB?
-CKOpPOCTb 00y4EHHUS

-aJlanTanys K CTUII0 paboThl M0JIb30BATENs

-BCC OTBCTHI ITPaBHUJILHELIC

013. UuTepdeiic nonb3oBarens — 3T0

-HabOp METOJIOB B3aUMO/IEHCTBHSI KOMIIBIOTEPHON MPOTrPaMMBI U TOJIb30BATEINS ATOM
pOrpaMMBI

-HabOp METOJIOB ISl B3aUMOJICHCTBUS MEKIY POTrpaMMaMH

-Cc110co0 B3aUMOAECUCTBUS MEXAY O0BEKTaMU

014. UnTepdetic-3T0

-TIpeXJIe BCEro, Habop mpaBuIl

-Ha0op 3aJ1a9 TOJIH30BATEINS, KOTOPHIE OH PEIIaeT C TIOMOIIHI0 CHCTEMBI
-CII0CO0 B3aUMOCHCTBUS MEXKIY O0BEKTAMU

015. Texuuueckoe 3aJaHUE — ATO

-IIOKYMEHT OOBSICHCHUH JIJIS 3aKa34nKa

-UCXOJHBIN TOKyMeHT Aiist cnayu 110 B skcmtyaTanuio

-BBIXOJHOM IOKYMEHT JIJISI POCKTUPOBAHUS, Pa3pabOTKH aBTOMATU3UPOBAHHOW CHCTEMBI
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016. Ananu3 TpeboBaHMi —

-oToOpakeHne (PYHKINI CUCTEMBI M €€ OTPAaHNYCHHUH B MOJICIIU TIPOOIIEMBI

-[I0Ka3aTellb, KOTOPBIN OIMpeaesisieT He0OOX0JMMbIe YCHITUS JUIsl TUarHOCTUKY CITy4aeB OTKa30B
-0TOOpaXEHUE YacTel MporpamMm, KOTOpbIE OyAYT MOIU(PHIIUPOBATHCS

017. ApxuTekTypa nporpaMMHOM CUCTEMbI —

-JIEKOMIO3UIIUS PEIICHUS 1JIs1 BBIJICJICHHOTO CIIEKTpa 3a7a4 JJOMEHa Ha MOJICUCTEMbI I
UEPAPXUIO MOACUCTEM

-OIpeCIICHNE CUCTEMbI B TEPMUHAX BBIUUCIUTEIBHBIX COCTABIISIONIUX (IOACUCTEM) U
uHTEp(PEicoB MEXTy HUMHU, KOTOPOE OTpakaeT MpaBuiia AEKOMIIO3UILIUU POOIeMbl Ha
COCTaBJISIOLINE

-COOTBETCTBYIOIIIE BapUAILlUU COCTABA BBIJICJICHHBIX KOMIIOHEHT.

018. Arperanus —

-OTHOIICHUS, YTBEP)KACT HAIUYHE CBSA3U MEXK/Y MOHATUSIMH, HE YTOUHSS 3aBUCUMOCTH HX
coJiepKaHus U 00bEMOB;

-BO3MO’KHOCTB JIJISl HEKOTOPOTO KJIacca HaXOJUTHCS OJJHOBPEMEHHO B CBSI3U C OJHUM DJIEMEHTOM
U3 OIPEeJIeIIEHHOT0 MHOXKECTBA KJIACCOB;

-00beIMHEHNE HECKOJIBKUX MOHATHI B HOBOE TIOHSTHE, CYIIECTBEHHBIE TPHU3HAKH HOBOTO
HOHATUS NIPH 3TOM MOT'YT OBITh JTMOO CYyMMOW KOMIIOHEHT WJIN CYIIECTBEHHO HOBBIMU
(OTHOLLIEHUE «HOIS — LIEJI0E)

019. Accomuanus —

-BO3MOYKHOCTB IS HEKOTOPOTO KJIacca HaXOJAUThCSA OJTHOBPEMEHHO B CBSI3U C OJTHUM 3JICMCHTOM
U3 OIPEJICIICHHOT0 MHOYXECTBA KJIaCCOB

-00beIMHEHNE HECKOJILKUX MOHIATUI B HOBEE MOHATHS, CYIIECTBCHHBIC IPU3HAKH HOBOTO
MIOHSATHUS O 3TOM MOTYT OBITh JTHOO CYMMO# KOMIIOHEHT MJIH CYIIECTBEHHO HOBBIMH (OTHOIIICHHE
«JITOJIST — TIETI0eY)

-camoe 00I11Iee OTHOIICHHE, YTBEPK/IAET HATMYHE CBSI3H MEK/TY TOHATHAMH, HE YTOTHSIS
3aBHCHUMOCTH MX COJICPIKaHUS U 00BEMOB

020. Baaumams —

-o0ecreyeHne COOTBETCTBHS pa3pabOTKU TPEOOBAHUAM €€ 3aKa3UYNKOB
-pOBEpKa MPaBUIBLHOCTH TpaHCHOPMAIIUU MPOEKTA B KOJI peaTn3aluu
-BBISIBJICHUE BCEX OIIMOOK

021. Bepucdukarnus —

-obecrieueHre COOTBETCTBUS pa3pabOTKH TPeOOBAHUAM €€ 3aKa3UnKOB

-IpoBepKa MPaBUIbLHOCTH TpaHCHOPMAIIUU MPOEKTA B IPOTPaMMy

-JIEACTBUS Ha KaXKJ10M CTAIUH )KU3HEHHOTO 1IMKJIA C TIPOBEPKU M MOATBEPKAECHUS COOTBETCTBUS
CTaHaapTam

022.BHenHne METPUKH MPOYKTA:
-METPUKH HAJEKHOCTH

-METPUKH pa3Mepa

-METPHUKH CIIOKHOCTH

023. BHyTpeHHHE METPUKH MTPOAYKTA!
-METPHUKH COTTPOBOKICHHS

-METPUKH TOAHOCTH

-METPHUKH CTHIIS
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024. IMponykTel nHK)eHEpUU TpedoBanuii mo merony C.1Ineep u C.Memnopa:
-nH(OPMAIIOHHASI MOJIEITb CUCTEMBI

-onucaHue HHTePQEIHCOB ClIEHAPUEB U AaKTEPOB

-He(hOpMaIIbHOE ONHMCAHKE CIICHAPHEB U aKTEPOB

025. K mponeccy pazpabotku [10 BKIIFOYaeT CAEAYIOMIMUE MPOIECCHI:
-COIPOBOXK/ICHUS

-IPOEKTUPOBAHUE

-3KCIUTyaTalus

026. [TocenoBarenbHOCTH PAbOT MO KACKaTHOW MOJIEIIBIO:
-TpeOOBaHUs, MPOCKTUPOBAHKE, PEeATU3ALIUS
-IPOCKTUPOBAHUE, CONIPOBOXK/ICHUE, TECTUPOBAHUE
-TpeOOBaHMUs, COIIPOBOXKICHUE, TECTUPOBAHUE

027. I[IpoekTupoBanue —

-npeoOpa3oBaHue TPeOOBAHUH B TIOCIECIOBATEIILHOCTD MMPOCKTHBIX PEIICHUH IO CHCTEME
-OIpeJIeJICHHE TJIABHBIX CTPYKTYPHBIX OCOOEHHOCTEH CHCTEMBI

-OIpeeNICHHE MOAPOOHOCTEN (PYHKIIMOHUPOBAHUS U CBSI3CH JIJIs1 BCEX KOMIIOHEHT CHCTEMBbI

028. Mozeinb >KU3HEHHOTO IIUKJIa —

-OIpeJICIICHUE ONPE/CIICHHBIX ACHCTBHIA, KOTOPBIC COMMPOBOMXIAIOT H3MCHEHHS COCTOSIHUIN
00BEKTOB

-TUIIUYHAS CXeMa MOCIIeIOBATEIbHOCTH PadOT Ha ATanax pa3padoTKU MPOrPaMMHOTO IPOIYKTa
-OTpa)KeHI/Ie AINHAMUKHAN I/ISMGHCHI/II\/JI COCTOAHUA KAXKI0I'0 KJiacca O6T)CKTOB

029. [TonsiTHOCTH — 3TO

-aTpuOyT PYHKINOHAIBHOCTH, YKa3bIBAIOIIUNA HA BO3MOKHOCTh MPEAOTBPAIIATh
HECAaHKI[MOHUPOBAHHBIN JOCTYI

-aTpuOyT HAJISKHOCTH, KOTOPBIHA YKa3bIBAET HA CIIOCOOHOCTH NMPOrPaMMBI K MEpEe3aIycKy s
ITOBTOPHOT'O BBIITOJTHEHUS

-aTpuOyT yA00CTBa, ONPEIENIAIONINI YCUIIHsl, He0OOX0AUMBIE JJIsl PACIIO3HABAHUS JIOTHUYECKUX
KOHIIECTIIIMK U YCJIIOBUM MX TPUMEHEHUS

030. Apredakt — 310

-IIF000 MPOIYKT JIEATEIHHOCTH CIIEIUATMCTOB MO pa3paboTKe MpOrpaMMHOTO 00eCTIeUeHHs
-pe3yabTaT OmuOOK pa3paboTYNKa BO BXOAHBIX WIIM MPOEKTHHIX CTICTIU(PUKAIIIIX
-rpaduueckoe MpeCTaBICHNE YIEMEHTOB MOJCITUPOBAHUS CUCTEMBI

Temaruka goxaagos (OIIK-4, IIK-2, IIK-8, IIK-10, ITK-12, IIK-13, I1K-15)

DBOJTIOIHSI CTIOKHBIX TIPOTPAMMHBIX CHCTEM

MeTo1pI TOKYMEHTHPOBAHUS ApXUTEKTYPHI

VYnpaprneHnue 3HaHUSIMH B ITPOIIECCE pa3padOTKUA MPOTPAMMHBIX CHCTEM

CASE TexHonoruu pa3pad0oTKu MPOrpaMMHBIX CUCTEM

Mojienu mporpaMMHBIX CUCTEM

[TocTpoenue nporecca pa3pabOTKH MPOTrPaMMHBIX CUCTEM

busnec acnekThl pa3paboTKu MPOrpaMMHBIX CUCTEM

Mopnenn ROI nns oueHku >¢pGEKTHBHOCTH KOMMIAHUKA-pa3pabOTUYMKOB MPOTrPAMMHOIO
o0ecrieueHus

9. Yenoreueckwii haktop mpu pazpadotke 110

10. Mozenu 1 METO/IbI OIICHKU JINYHOCTHBIX XapaKTEPUCTHK UCIIOTHUTENEH U KOMaH bl B IIEJIOM.

NGO WNE



11.
12.
13.
14.
15.
16.
17.
18.
19.

20.

21.
22.
23.

24.
25.
26.
27.

28.

29.
30.
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Orenka 3aTpat IporpaMMHBIX POEKTOB METOJIOM (DYHKITHOHATHHBIX TOUCK.

Perpeccuonnast Mmozenb OLEHKH 3aTpat nporpammHusix rnpoekroB COCOMO 1.

OrnieHka nmporpaMMHBIX IpOeKTOB B Mojienu SLIM.

MeTtob1 BEIOOpa OpraHU3allMOHHON (HOPMBI peanu3aly IPOrpaMMHOTO MPOEKTA.
KonnyecTBeHHbIE METOJUKH OLEHKH PUCKOB MPOTPAMMHBIX IIPOEKTOB.

Mertpuueckue noKazaTeau B OLIEHKE POTrPaMMHBIX IIPOEKTOB.

Mopenu CTpyKTYpHOTO aHaJIM3a MPOrPaMMHBIX IPOEKTOB.

Monenu 00beKTHO-OPHEHTUPOBAHHOTO aHAJIM3a IPOTPAMMHBIX ITPOEKTOB.

Meton ompeneneHUss TOYEK TECTUPOBAHHS, OCHOBAHHBIM HA aHANIN3€ LHMKIOMATHYECKOUN
cnoxHocT Mak-Keii0a.

CpaBHHUTENbHBIA aHAJIU3 WHCTPYMEHTOB MOJICIUPOBAHUS M TPACCHUPOBKU MPOTrPAMMHBIX
TpeOOBaHMIA.

CpaBHUTENBHBIN aHAIN3 UHCTPYMEHTOB BEpU(PHUKALIUU MPOTPAMMHBIX ITPOEKTOB.
CpaBHUTENbHBIN aHAIN3 UHCTPYMEHTOB ONTHUMH3ALUU TPOrPAMMHBIX TPOEKTOB.
CpaBHUTENBHBIM aHAIW3 WHCTPYMEHTOB TECTHPOBAHMUSA MPOTPAMMHOTO 0OECTIeYeHHS
(reHepaTophl TECTOB, CXEMBI BBITIOJIHEHHUS TECTOB, OIICHKA TECTOB, YIPABICHUE TECTAMH).
CpaBHUTEIBHBIN aHAJIM3 HHCTPYMEHTOB COTMPOBOXKACHUS MTPOrPAMMHOTO 00CCIICUCHHS.
CucTeMbl MOJICTTUPOBAHUS ITPOIIECCOB pa3pabOTKH MPOTPaMMHOTO 00eCTICUECHHSI.

Cpenbl pa3pabOTKH IPOTpaMMHOT0 00eCTIeYeHHUs, OPUCHTUPOBAHHBIC HA MTPOIECCHI.
CpaBHUTCIBHBI  aHAU3  HMHCTPYMEHTOB  OOCCIICUEHHUS  KadecTBa  IPOrPaMMHOTO
obecrieueHus.

CpaBHUTENBHBIH aHAIW3 HMHCTPYMEHTOB YIpaBJIeHUs KOH(UIrypauuedl MIporpaMMHOIO
obecrieveHusl.

NHcTpyMeHTHI IaHUPOBAaHUS U OTCIICKUBAHUS IPOTPAMMHBIX POEKTOB.

WNHucTpymMeHTHI, peanusyronue moaaep KKy HHPPacTPYKTYphl pa3padOTKH.



6. YueOHO-MeTOANYeCKOe U HH(POPMALIHOHHOE o0ecTIeYeHne IMCIMIIJIMHbI
6.1. CnucoK MCTOYHUKOB U JIUTEPATyPhl
Hcrounuxu
OcHosHuie

1. ®enepanvubiii 3akoH Poccuiickori ®Pepepanmu ot 27 wmrons 2006 r. N 149-03 «O6

uHpopManry, UHPOPMALMOHHBIX TEXHOJOTHSAX W O 3amure uHpopMmauum». — TeKkcr:
AJICKTPOHHBIN /l Koncynprantliroc [caiiT]. — URL:
http://www.consultant.ru/document/cons_doc_LAW_ 61798/

2. TOCT 34.003-90. ABTOMaTH3MpPOBAHHBIC CHUCTEMBI. TepMHHBI W OMNpeaeieHus. — TeKCT:

AIIEKTPOHHBIN // DNEKTPOHHBINH (POH[ MPABOBOM U HOPMATHBHO-TEXHHUYECKOW JOKYMEHTAIIUN
[caiir]. — URL:http://docs.cntd.ru/document/gost-34-003-90

3. TOCT 34.201-89. Hudopmanuonnas TexHonorus. KoOMIUIEKC  CTaHAZapTOB  Ha
ABTOMATU3UPOBAHHBIE CHCTEMbI. BHJbI, KOMIUIEKTHOCT, U 0003HAYEHHE JOKYMEHTOB IPHU
CO3/IaHUM aBTOMATH3MPOBAHHBIX CHUCTEM. — TEeKCT: SJIEKTPOHHBIA // DIEeKTpOHHBIA (HOHI
NpaBOBOM W HOPMAaTUBHO-TEXHUYECKOW  JTOKymeHTanuu  [caiit]. —  URL:
http://docs.cntd.ru/document/gost-34-201-89

4. TOCT 34.601-90. ApromaTu3upoBaHHble cuctembl. Kowmmiekc cTaHmapToB  Ha
aBTOMAaTH3UPOBaHHbIE cucTeMbl. CTtaguu co3aanus. — TeKCT: AIeKTPOHHBIN // DIEKTPOHHBIN
doHI TpaBOBOM W  HOPMATUBHO-TEXHHYECKOM JokymeHTamuu [cait]. — URL:
http://docs.cntd.ru/document/gost-34-601-90

Jluteparypa

OcHoBHast

5. BBeneHue B mporpaMMHyI0 HH)XeHeputo: YueOHuk / B.A. Anrtunos, A.A. byOnos, A.H.
IIeuexkua, B.K.  CromuneB. — MockBa: KYPC: MH®PA-M, 2017. — 336 c¢. - URL:
https://znanium.com/catalog/product/850951.

6. Arramomkus, O. A. [IporpaMmMHuas urxerepus. Teopus u mpakTuka [ DIeKTpoHHBIH pecypc]:
yuebHuk / O. A. AnramomkuH. - Kpacnosipck: Cub. @enep. yu-1, 2012. - 247 c. - TekcT:
anekTpouHbIi. - URL: https://znanium.com/catalog/product/492527.

7. Jlexe6okoB, A. A. IIporpammHble CpeicTBa U MEXaHU3MbI pa3pabOTKH MH(POPMALMOHHBIX
cucreM: YueOHoe nmocodue. - Taranpor: FOxusbiil dhenepanbusbiii ynusepeurert, 2016. - 86 c. -
URL.: https://znanium.com/catalog/product/997088.

JlononuuTenbHas

1. ®enopora, I'. H. Pa3spaborka, BHempeHHWe H aaanTaius MPOrPaMMHOTO OOecreYeHUs
oTpacyieBoi HampaBieHHocTu: y4yed. mocobue / I''H. ®demopoBa. — MockBa: KVYPC:
NH®PA-M, 2017. — 336 c. - URL: https://znanium.com/catalog/product/7917909.

2. 3aroHckuii, A. B. H(pOpMaIOHHBIC TEXHOJOTHH: pa3padoTka HH(POPMAIIMOHHBIX MOJICICH
u cucreMm: Yue6. moc. / A.B.3aronckuii - Mocksa: L PUOP: HUL] UH®PA-M, 2014 - 344c.
URL.: https://znanium.com/catalog/product/400563.

3. bapabanoB A. B. Meroauueckuii ammapaT aHaiu3a U CHHTE3a KOMIUIEKCa Mep pa3paboTKu
6e3omacHoro mporpammuoro obecreuenus [Tekcr] = A methodical framework of analysis
and synthesis of secure software development controls / A. B. bapa6anos, A. C. Mapkos, B.
JI. Iupinos // TIporpamMMHbIe TPOAYKTHI U CUCTEMBI. - 2015. - Ne 4. - C. 166-174. - bubnuorp.:
c. 174 (20 na3B.). - un.: 2 puc., 2 Tab.
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6.2. [lepeuens pecypcoB HHGOPMAIIMOHHO-TEIIEKOMMYHHKAITMOHHOH ceTu « THTepHETY.

1. BA. Ps0os, AN. HecBwxckuit "CoBpeMeHHbIE BeO-TexHosorun"
http://www.intuit.ru/department/internet/mwebtech/1/1.html

H.B. CagenbeBa "S3b1k nporpammupoBanust PHP" http://www.intuit.ru/department/pl/plphp/
P.A. Cy3u "S3bIk mporpammupoBanus Python" http://www.intuit.ru/department/pl/python/
Astop: A.B. CeiueB "Web-texnomoruun" http://www.intuit.ru/department/internet/webtechno/
M.P. bornanos "PazpaboTka KJIMEHTCKUX MPUITOKEHU I Web-caiitoB"
http://www.intuit.ru/department/internet/devcapw/1/

6. Massimo Di Pierro "web2py Book" http://web2py.com/book

SARE A

6.3. [TepedeHb COBPEMEHHBIX MPOPECCHOHAIBHBIX 0a3 JTaHHBIX ¥ HHPOPMAIIMOHHO-CIIPABOYHBIX
CHUCTEM

Neri/it HaumeHnoBanue
1 Mexnynaponnslie pedeparuBablie HaykomeTpudeckue bJl, noctymnHble B paMkax
HAIMOHAJILHOM noamucku B 2017 T.
Web of Science
Scopus
2 [Tpodeccuonanpubie monHOTEKCTOBBIE b/l, MOCTYIHBIE B paMKaX HAIlMOHATILHOM

moamucku B 2017 1.
XKypuaner Oxford University Press
ProQuest Dissertation & Theses Global
SAGE Journals
XKypnaner Taylor and Francis
3 KOMHBIOTepHLIe CIIPAaBOYHBIC IIPABOBBIC CUCTCMBI
Koncynsrant Ilmtoc,
l'apanT

7. MarepuajbHO-TEXHHYECKOe o0ecreyeHne 1 CHUIITHHbI

st MmaTepuanbHO-TEXHUYECKOTO 00eCeYeHUs JUCITUTUTMHBI HEOOXOTUMBI:
- 02151 NeKyuil:
e yyeOHas ayAUTOpUS,
JTOCKa,
MPOEKTOP (CTAIMOHAPHBIN WJIM TIEPEHOCHOH),
KOMIIBIOTEP WU HOYTOYK,
nporpamMmmHoe obecrieuenue (I110).

[Tepeuens mporpammuoro obecnederus (I10)

Neni/m| HanmeHoBaHue OcCHaIIeHHOCTh

CHeLuaIbHbIX CIeHaTbHBIX [NepeueHb JIUIEH3MOHHOTO MPOrPaMMHOTO 00ECHICYEeHUS.
TIOMEIIEHUH 1 TIOMEIIEeHUH 1 PexBU3NTHI NOATBEPKIAIOIIETO JOKYMEHTA
MIOMEUICHUN JIs MOMeEIIeHu 1is HaumenoBanue |JInnensus/cepruduxar/3akas|/Jara
CaMOCTOSTEIILHOM CaMOCTOSITEIILHOM o JHMLCH3UN
paboTsI paboTsI

1)JIaboparopus 1 KoMIBIOTED Windows 7 68526624 6e3 natbl
nHdopmMaTuKu IIpenoaaBaTes, Microsoft 49420326 08.12.2011
—ayn. Ne 203 12 KOMIILIOTEPOB office 2010 Pro [ 77626-009-0000007-41832 |6e3 natsl




20

oOyJaronuxcs, Microsoft CBOOOTHBIN TOCTYII
MapKepHasi JOCKa, Visual Studio |647526 CBOOOIHBIN
TIPOEKTOP 2005 2696062 JOCTYTI

0e3 maThl
Mozilla Firefox |1894141205092525 26.10.2012

Matlab 05.12.2014
Mathcad
Education -
University
edition
Kaspersky
Endpoint
Security

- 071 1a00PAMOPHBIX 3AHAMULL:
e jabopaTopus,
JI0CKa,
MPOEKTOP (CTAIMOHAPHBIN UJIM TIEPEHOCHOH),
KOMIIBIOTEP MM HOYTOYK /IS IPETOAaBaTes,
KOMIIBIOTEPHI JJ1 00y4daromuxcs,
BbIXOJ B HTEpHET,
nporpammuoe obecnieuenue (I10).

8. O0ecneyenne 0Opa3oBaTEJIHHOIO MPOLIECCA JISI JIMI] C OTPAHNYEHHBIMHU
BO3MOKHOCTSIMH 310POBbA

B xone peanuzanuu AUCIUTUTHHBI UCTIOIB3YIOTCS CIAEAYIOMINE AOTIOTHUTEIBHBIE METOIBI
00y4YeHusl, TEKYIIEro KOHTPOJSl YCIIEBAEMOCTH M MPOMEKYTOUHON aTTecTalli 00yJaromuXxcs B
3aBUCHMOCTH OT UX WHIUBUIYAIbHBIX OCOOCHHOCTEMH:

® IS CHEMNBIX U CIIA00BUAAIINX:

- JIeKIUA O(QOPMIISIOTCS B BHUJEC JJIEKTPOHHOTO JOKYMEHTA, JOCTYIMHOTO C TIOMOIIBIO
KOMIIBIOTEpA CO CIEeNHUaTN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUeHUEM;

- TIMCbMEHHBIC 3aJlaHUs BBITIOJHSIOTCSA HA KOMIIBIOTEPE CO CHEIUATHU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYeHUEM, UITH MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM,;

- obecrnieunBaeTCsl MHIUBUIyAIbHOE paBHOMEPHOE ocBerieHue He meHee 300 Jirokc;

- Q7S BBITIONHEHUS 3aJaHusl TMPH HEOOXOAMMOCTH MPEIOCTABISETCS YBEIMYUBAIOIIEE
YCTPONCTBO; BO3MOYKHO TaK)Ke€ UCIOJIb30BaHNE COOCTBEHHBIX YBEIMUUBAIOIIUX YCTPOUCTB;

- IUCbMEHHBIE 3a/1aHusl OPOPMIIAIOTCS YBEIMYEHHBIM MIPU(TOM;

- 9K3aME€H | 3a4ET MPOBOSTCS B YCTHOM (hOpME HIIH BBITIOIHSIOTCS B TUCBMEHHON (hopme Ha
KOMIIBIOTEPE.

® IS TIYXUX M CIA0O0CIBIIANINX

- Jekuuu Oo(OpMISIOTCS B BHUAE JJICKTPOHHOTO JOKYMEHTa, IJMOO TMPelIoCTaBIsAETCS
3BYKOYCHJIMBAIOIIIAS anmaparypa HHANBUIYaTLHOTO TTOJIH30BaAHNUS,

- MICbMEHHBIE 3a/IaHUs BHITIOIHIIOTCS HAa KOMITBIOTEPE B MUCHbMEHHOH (opMe;

- OJK3aMeH M 3a4€T MPOBOJATCS B MUCHBMEHHOW (opMe Ha KOMITBIOTEpPE; BO3MOKHO
MpoBe/IeHUE B ()OpME TECTUPOBAHUA.

® Ui JUI C HAPYIICHUSIMUA OMIOPHO-ABUTATENILHOTO allapara:

- JEeKUA O(QOPMISIOTCS B BHUAEC JJICKTPOHHOTO JOKYMEHTA, JOCTYIMHOTO C TIOMOIIBIO
KOMIIBIOTEPA CO CIIEeUATN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

- TIMCbMCHHBIC 3aJlaHUs BBITIOJNHSIOTCS Ha KOMIBIOTEPE CO CHCIHATM3UPOBAHHBIM
MPOrPaMMHBIM 00€CTICYeHUEM;
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- 9K3aMeH M 3a4€T MPOBOAATCS B YCTHON (hOpMe WM BHITIOIHSIOTCS B TUCBMEHHOU (hopMme Ha
KOMIIBIOTEPE.

[Tpu HEOOXOMUMOCTH MpEyCMaTPUBACTCS YBEITUUYEHUE BPEMEHHU ISl TIOATOTOBKU OTBETA.

IIponenypa  mpoBeieHUs  HPOMEXKYTOUHOM  arrecTanuuu Uil oOydaroImuxcs
YCTaHABIMBACTCS C Y4Y€TOM UX HMHIUBHIYaJbHBIX TCUXO(PU3MUECKUX OCOOCHHOCTEH.
[TpomexyTouHas aTTecTalysi MOKET IPOBOAUTHCS B HECKOJIBKO 3TAIIOB.

[Tpu mpoBeneHNH TPOLEAYPHl OLCHUBAHUS PE3YNbTaTOB OOYUYEHHUs MPEAyCMaTpUBACTCS
UCIOJIb30BAaHME TEXHUYECKHUX CpEICTB, HEOOXOOUMBIX B CBA3M C HWHAWBUAYaJIbHBIMU
0COOCHHOCTSAMHU O00yJaroIuxcs. DTU CPEACTBA MOTYT OBITh IPEAOCTABICHBI YHUBEPCHUTETOM,
WJINA MOTYT MCIIOJIb30BAThCSI COOCTBEHHbBIE TEXHUYECKHE CPECTBA.

[IpoBeneHre mpoUEAYpbl OLIEHUBAHHUA  PE3YIbTaroB  OOy4eHHUS  JOMyCKAaeTcsl ¢
UCIIOJIb30BaHUEM AMCTAHIIMOHHBIX 00Pa30BaTeIbHbBIX TEXHOIOTUH.

ObecneunBaeTcs A0CTYN K MH(POPMAIMOHHBIM U OMOIMOrpauueckuM pecypcam B CETH
WutepHer Ui Kaxaoro oOydarouierocs B (opMax, aJalTHPOBAHHBIX K OrpaHHMUYEHHSIM HX
3JI0POBBSI U BOCTIPHSITHS MHPOPMALIUH:

e JUIs CJIEIBIX U CIa0OBUIAIINX:

- B ICUATHON (pOpME yBEITMIECHHBIM IPHPTOM;
- B (hOopMe 3JIEKTPOHHOTO JOKYMEHTA;

- B hopme aynnodaiina.

® Ui TIYXHX H CIa0O0CIBIIAIINX:

- B IeyaTHOH popme;

- B (hOpMeE IIEKTPOHHOTO JOKYMEHTA.

e Ui o0yYaroIuXcs ¢ HapyIIEHUIMU OIIOPHO-ABUraTeIbHOIO arnmapara:
- B IeyaTHOH popme;

- B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina.

VY4eOHble ayAUTOPUH JUIS BCEX BUAOB KOHTAKTHOW M CaMOCTOSATENBHON paboThI, HaydHas
6u0nMoTEeKa M MHbIE MOMEIIEHUS ISl 0OyYeHHs] OCHAIIEHbI CIEIHaTbHBIM 000pY/JI0BaHHEM U
y4eOHBIMH MECTaMH C TEXHUYECKUMHU CPEJICTBAMU O0YUICHUSI:

® IS CJIEIBIX U CIa0OBUIAIIUX:

- YCTpOMCTBOM JIJ1s1 CKaHUpoBaHuA U uTeHus ¢ kamepoit SARA CE;

- mucrieeM bpaiins PAC Mate 20;

- npuntepoM bpaitnsgs EmBraille ViewPlus;

® Ui TIYXHX H CIa0OCIBIIIAIINX:

- aBTOMATHU3MPOBAaHHBIM pPAa0OYMM MECTOM JUIsI JIIOJIEH C HapymieHHeM CiiyXa u
C1a00CIIBIIIAIINX;

- aKyCTUYECKHI YCUITUTENh U KOJIOHKH;

e Ui 00yYaroImuXcs ¢ HApYIICHUSIMU ONIOPHO-ABUTaTeIbHOIO armapara:
- IEPEABMKHBIMU, PETYIUPYEMbIMH 3proHoMuueckumu napramu CH-1,
- KOMITBIOTEPHON TEXHUKON CO CIIEUAIBHBIM MTPOTPAMMHBIM 00ECTICUCHHEM.



9. MeToau4ecKkue MaTepHuaJIbl
9.1. Ilnansl nmaOOpaTOPHBIX 3aHATUH W METOAMYECKHE YKa3aHUS [0 WX OpraHu3alud MU
POBEICHUIO

B mutane nabopaTopHBIX 3aHATHI BBIOIHSIOTCS CIICAYIONINE PAOOTHI:

JIABOPATOPHAS PABOTA Nel

O3HAKOMJIEHHUE C RATIONAL ROSE 2000. POPMUPOBAHUE JTUAT'PAMM USE
CASE

Iopsiiok BbINOJIHEHUS PA0OTHI

Jlns co3maHusl HOBOM MyCTOM Mojenan HeobOxoaumo 3amyctuth Rational Rose 2000 u
HakaTh KHOIIKY Cancel B okHe, Moka3aHHOM Ha puc. 1.

Create New Model

05 2001

Mew |E:-:isting| Recent |

e 8 & =

jdk-12 jenterprize ifiz-11 Cancel

+:+ #
SR Y 2 |
-2 % ;
Make Mew  oracleS-dat.. rational unified %B5 Standard Dzl o2

Frarmewark, pIOCess

F &

%BE Standard  YCE MFC E.0

[T Don't show this dialog in the fubure Help

Puc. 1. OxHO BBIOOpa pa3HOBHUIHOCTH HOBOW MOJIEIH

B nampHeimmx paboTax ciieayeT HE co3/laBaTh HOBBIE (pailibl Mojenei, a paboTaTh B
daiine, co31aHHOM B TIEpBOIl paboTe, 100aBIIsis B HETO HOBBIE MOJICIH.

Coznmanne muarpammbel Use Case (BapuaHTOB HCITOJIB30BAHHS) TPOU3BOIUTCS Yepes3
NYHKTHI T1aBHOTO MeHI0 Browse—->Use Case Diagram... Co3nanue HOBBIX 31emenToB Use Case
BO3MOYKHO TTPH MOMOIIK KoMaH1 MeHio T00Is—> Create wiu mpu moMoIy MaHeId HHCTPYMEHTOB
(puc. 2).

Hasnauenue muarpamm Use Case:
1. OmnpeneneHue MOBEACHUS CUCTEMBI C TOUKH 3PEHUS MOJIB30BATEINS.
2. TlepBuuHOE MOAETHPOBAHUS JHHAMUKU CHCTEMBI.
3. Brrcaenue TpeboBaHui K pa3pabaThIBa€MOii CUCTEME.
4. ®ukcarus dTUX TpeOOBaHUI B YHU(PUITUPOBAHHOU (PopMe.
Cocras nuarpamm Use Case:
1) Draements Use Case.
2) AxTepsl.
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3) OrtHomeHHMS:

- 3aBUCHMOCTH;

- O0006mIeHuS;

- Acconuanuy.
4) Tlpumeuanusi.
5) OrpaHuycHHUs.
6) IlakeTsl s TPYIITMPOBKH JIEMEHTOB MO/ICIIH.
W Huctpyment Boibopa (Selection Tool)
AR Tekcr (Text Box)

Kommenrapuii (mpumeuanue, Note)

=
Sxops mist 3amedanus (Note Anchor)
Konretinep (maker, Package)

= Cuenapuu nosenenus (Use Case)

<= |  Axrep (Actor)

2 OnnoHanpaieHHas cBsi3b (accoruanus, Unidirectional Association)
r 3aBucumocts (Dependency)

~» | Hacnenosanune-o606menue (Generalization)

_t

o. Puc. 2. Ilanens uacTpymenToB s quarpammbel Use Case

AxTep — poiib 00bEKTa BHE CHCTEMBI, KOTOPBII MPSIMO B3aMMOJCHCTBYET C €€ YacThIO
(xonkpetHbIM 35emMeHTOM Use Case). [Tonbp3oBatens — 310 (pu3nueckuil 00beKT, NCIIOIb3YIOIIUN
cucteMy. OH MOXET WIrpaTh HECKOJIBKO pOJIEH M MOXKET MOJEIUPOBATHCS HECKOJIbKUMU
aktepamu. OOpaTHOe BEpHO: aKTepOM MOTYyT ObITh pasHble mnosb3oBaTenu. B UC,
MPEJICTaBISIIOIMMX COOO0M ammapaTHO-IPOrpaMMHBIE KOMIUIEKCHI, aKTepaMHU MOTYT OBITh HeE
TOJBKO TOJb30BATENM, HO U AaNMapaTHble KOMIIOHEHTHI, SBISIOIIMECS BHEIIHUMHU JUIs
IIPOrPaMMHOM CUCTEMBI.

Onement Use Case — omucaHue MOCIEA0BAaTEIbHOCTH ACUCTBUM (HECKOJIBKHUX
MOCJIEI0BATENbHOCTEN), KOTOpbIE BBIMOJHAIOTCS CHUCTEMOM M TMPOU3BOJAAT JUISl OTAEIBHOTO
aKTepa BUIAUMBIN pe3ysbTarT.

OnuH aKTep MOXKET MCIOJIB30BaTh HeCKOIbKo anemenToB Use Case. Omun snement Use
Case MOXKeT UCIOJIb30BaThCsl HECKOJIBKUMHU akTepamu. Kaxplid snement Use Case onuceiBaer
OTIpeNIeNIeHHBIN MyTh HMCIONIb30BaHMs cucteMbl. Habop Bcex anmementoB Use Case ompenensier
NOJIHBIE (PYHKIIMOHAIBHBIE BO3MOXHOCTH CUCTEMBI.

Mexnay aktepom u smemMeHTom Use Case BO3MOMKHO TOJBKO OTHOIIEHHE ACCOIHAIINU.
Acconuanys MoKeT ObITh OTMEUeHa MMEHEM, POJIIMH, MOIIHOCTHIO. [Ipoune pa3sHOBHAHOCTU
OTHOLICHU B paMKaxX HacTosIIeH 1abopaTOpHOU pabOThI paccMaTpUBaThCs HE OYAYT.

B kauecTBe npuMepa paccMOTPUM CIEAYIOLIYIO 3aa4y.

[Iycte  TpeOyercs paspaborarh TpOrpaMMmy, JIEMOHCTPHUPYIONIYIO  00pabOTKy
oJHOMepHOro MaccuBa. OOpabaTbiBaromiasi Mpoleaypa B 3aBUCUMOCTH OT HACTPOEK JOJDKHA
JENIUTh WM YMHOKaTh BCE 3JIEMEHTHl MacCHBa Ha 3ajjaHHOe yucio. Kpome Toro, 10mKHBI OBITH
IIPEyCMOTPEHBI TPOLIEAYphl IOJIYYEHUs MaccuBa IIyTEM pPYYHOTO BBOJA II0JIb30BATElEM,
ABTOMAaTUYECKOM IeHepalluy WU 3arpy3Ku U3 TMCKOBOTO (paiiya, a Takke COXpaHEHMsI MaccHBa
B (Qailre.

[Tonb30BaTeNtO TOMKHBI OBITH MTPEIOCTABIIEHBI BOZMOXHOCTH:
1) Tenepanuu maccuBa:
- aBTOMAaTHYECKOI'O CO3/JaHMSI MaCCUBA;
- pY4YHOrO BBOJIa MacCHBa;
- COXpaHEHHS MacCuBa;
- 3arpy3Ku MaccHBa.
2) OO0paboTKH MaccHUBa.
B pesynabprare aHanmmza cHOpMyTUPOBAHHOTO 3a/JaHUS TOJNIydaeM (C HCIIOJIb30BaHHEM
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unctpymentoB Use Case, Actor u Unidirectional Association) muarpammy, moka3aHHYH Ha
puc. 3.

eHepaumsa maccuea N

{

o / Monb3osaTens
~ N

ObpaboTka maccuBa

Puc. 3. Ilmarpamma Use Case mporpaMMHOT0 CpeIcTBa JEMOHCTPAMHA 00pabOTKH OJTHOMEPHOTO
MaccHBa
Mo kaxmomy ammementy Use Case ciienyer BBECTH IIEPBOHAYAIBHYIO JOKYMEHTAIHIO, T.C.
OTMETHTh OCHOBHBIC CIICHAPUH, BXOSIIUE B AJIEMEHT. DTO MOXKHO CIIENaTh B JHAJIOTOBOM OKHE
cnenudukanuu saementa Use Case, Be3biBacMoM uepe3 myHKT “Open  Specification...”
KOHTEKCTHOro MeHI0 dementa Use Case (puc. 4).
VYkazaHHbIe CIEHapUH pa3pabaTHIBAIOTCS, T.€. HW3JIAralOTCs B CJIOBECHOM BHIE 0€3

TEXHUUYECKUX NOJpoOHOCTEN (puc. 6). DTH NEHCTBUSA HYKHO BBIIOJIHUTD JIJIsl KaXKA0I0 3JIEMEHTa
Use Case.

Use Case Specification for FeHepaly ed

General | Diagramsl Helatinnsl Files I

DAL WA MaccHES FPackage: Uze Caze View
Stereatype: I j
Rank:; I [~ Abstract
Documentation:
CUEHIPM: ﬂ

1] AETOMATHYECK DE COSMAHHE MACCHEA.
2] PyyHoli BBOA, MAaCCHES.

3] CoRpaHeHkeE MAaccHES.

4] 3arpysk.a maccHea.

[
k. I Cancel Apply Browse vl Help |

Puc. 4. Cneundukanus snementa Use Case I'eneparus maccuBa
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Use Case Specification for leHepal4a HaCCHEa d A

General |Diagrams| Helatinnsl Files I

DAlWA MaccHES Package: Use Caze View
Stereotype: I j
Rark: I [ Abstract
Documentation:
CuEHapHLL ;I

1] AETOMATHYECKDE COSMAHHE MACCHEA.

Ja0aKTCA KONWYECTED 3 NEMEHTOE M AMANaS0H SHaYeHMWE, BellenAeTea namaTe nog Maccue.
JanyckaETCA FEHEPATOR CAYYSHAHER YWCEN. IHAYEHWA, Bl0ABAErEIE MEHEPATODOM
NOCNEA0EATENEHD SAHOCATCA B MACCHE.

21 PuyHoii EBOO, MACCHES.

2anasTcA KoAHYECTED 3 NEMEHTOE MaccHEs, Beinenaetca namaATe nog rMaccue. Monesoearento
APEAOCTAENASTCA MHT EpdeicHOE CREACTED [TAGMMULA AW CRMCok] 407 BEO1AE 3 1SHEHTOE MatCHEA.
3] CoxpaHeHKe mMaccHEa.

Ecnu MaccHe cosnaH, BESAEH M SarpykeH, Sa0asToa UA $aiina W KorMEHT apu9iE, B Paling
COXPAHAKITCA KORMEHT DM, KOMMYECTED 3 NEMEHTOE MACCHES W MACCHE.

4] 3arpysk.a MaccHes.

JagaeTca vmA $afina. Ms daiina M aTod KoMMEHTAPHA M KOAMYEcTED 3 AEMEHTOE MACCHEA,
ERILENAETCA NAMATE MO0 MACCHE, SarpY#asT e MACCHE. LI

| Ok, I Cancel Apply Eruwsevl Help |

Puc. 5. Cnenuduxanus snementa Use Case ['enepanusi MaccuBa Co CIICHAPUSIMHU

BapuanTsl 3a1aHuii

Bapuant 1. IlporpaMMHOE CpEACTBO JIEMOHCTPAIIMM _aHAIM3a KOPPEISIMOHHBIX

3aBUCUMOCTEN

Pazpabotare nporpamMMmy, J€MOHCTPUPYIOILYIO aHAIU3 KOPPEISALMOHHBIX 3aBUCUMOCTEH

MEXIY ABYMs psaMU JaHHBIX.

ITonp30BaTeNO AOIKHBI OBITh mpeaoCTaBJICHBI BO3BMOKHOCTH:

1) Teneparuu psna:

aBTOMATMYECKOTO CO3JaHMs pAga (3a4aloTcs  KOJIMYECTBO OTCUETOB, 4acToTa
JVICKPETU3aIMH, KOJIMYECTBO TAPMOHUK ps/la, aMIUTMTYAbl W YacTOTBHI I Ka)IOW
TFapMOHUKH, aMIUIMTYJa CIy4ailHON cOCTaBisIOIIEH; BBIIENACTCS MaMSATh O]l MAacCHUB;
MacCHB 3aIOJIHSETCS] TeHEPUPYEMbIMU 3HAUYEHUSMU; CO3/JAaHHBIN CUTHaAJl 0TOOpakaercs
Ha rpauke u B TabnuIe);

COXpaHEeHHUs psia (ecau psj MPUCYTCTBYET, 3aAaeTcs uMs ¢aiina, B Gaiii 3aruchIBalOTCs
napameTpsl paja u psn);

3arpy3ku psa (3agaercs ums Qaitna, u3 ¢aina 3arpyxaroTcs mapaMeTpbl paja v psm).

2) OOpaboTKM psOB (PACCUUTHIBACTCS KOPPENSIMOHHAS (YHKIHMS B AMana3oHe OT —1/2 10

T/2, rne T — nMHa MUHUMAJIBHOTO U3 BYX PSA0B, KOPPEISUOHHAS (QYHKIMS BBIBOIUTCS B
TaOJIUILY U HA TpaduK).

BapuanTt 2. [IporpaMMHOE CpeaCTBO JEMOHCTPAIIMN TADMOHUYECKOT'0 aHaAIN3a
Pa3paborats mporpammy, JeMOHCTPUPYIOIIYIO TAPMOHHUECKUN aHAIH3 Psfa.
[Tomp30BaTeIO JOMMKHBI OBITH TIPEIOCTABICHBI BO3MOKHOCTH:

1) Teneparuu psja:

ABTOMATHUYECKOTO CO3MaHus psga (3a4aroTcsi  KOJMYECTBO  OTCUETOB, YacToTa
AUCKPCTU3AllUH, KOJUYCCTBO TapMOHUK pdgaa, aMIUIATYAbl W YaCTOTHI JIA Ka)KI[Oﬁ
TapMOHUKH, aMIUTUTY/a CIyYaiHON COCTaBJISIOIICH; BBIICISETCS MaMsTh IO/ MAaCCHB;
MAaCCHUB 3aIOJHACTCA I'CHCPUPYCMBIMH 3HAUCHUSAMU, COS,Z[@.HHBII‘/JI CUTrHaJI OT06pa)KaeTC$I
Ha rpaduke U B TaOIHIIC);

COXpaHEeHHs psiaa (eciu psil MPUCYTCTBYET, 3afaeTcs ums ¢aiina, B ¢ailsl 3arnuceBaloTCs
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napaMmeTpsl psia v psn);
- 3arpy3ku psana (3agaercs ums daiina, u3 ¢aiina 3arpyxarTcs napamMeTpsl pajaa U psn).
2) OO6paboTku psmoB (paccuuthiBaeTcs psjg Pypbe U CIEKTP MOIIHOCTH, CIEKTP MOIIHOCTH
BBIBOJMTCS Ha TpadUK U B TAOJIHUILY).

Bapuant 3. [IporpaMMHOE CPEICTBO AEMOHCTPAIIMM pacyeTa CE30HHON COCTAaBIISIONIEH

psizia
Pa3paborare mnporpamMmy, IEMOHCTPUPYIOIIYIO pacueT W HCIOJIB30BAaHUE CE30HHON

COCTABIISIONICH psizia.
[Tonb30BaTENIO TOJKHBI OBITH MTPEIOCTABICHBI BO3MOXHOCTH:
1) Tenepanuu psja:

- aBTOMAaTHYECKOTO CO3JaHUs psaa (3aJal0Tcsi KOJIMYECTBO OTCUETOB, 3HAUYCHHS CE30HHOM
COCTABJISIIONICH, IMOCTOSHHAS COCTAaBJISIONIAsl, aMIUIUTYyAa CIy4YaiHON COCTaBIISIONICH;
BBIJICTISICTCS] TIAMSTH TI0J] MAaCCHB; MAcCCHB 3aIlOJIHSICTCS T€HEPUPYEMBIMH 3HAYCHHSIMU,
CO3JIaHHBIN CUTHAJI 0TOOpaXkaeTcs Ha rpaduKe U B TaOIHUIE);

- coxpaHeHUs psja (eci| s MPUCYTCTBYET, 3a1aeTcs uMs (aiina, B (aiin 3armuchIBaroTCs
napameTpsl psjia v psin);

- 3arpy3Kku psja (3amaercs uMms (aiiia, u3 Qaiina 3arpykarTcs mapaMmeTpsl psiia u psi).

2) Pacyera Momenu psaa (pacCUUTHIBAIOTCS CE30HHBIC COCTABIISIOIINUE).
3) TMoctpoeHust MOJACIBLHOTO psifa (PACCUYUTHIBAIOTCS OTCUETHI PAa MO MOJACIbHBIM 3HAYCHUAM

CE30HHOM COCTaBJISIFOIIEH, TOJYYSHHBIH Psiji 0TOOpaKaeTcs B BUIE TAOJIHIIBI U TpaduKa).

Bapuantr 4. TlporpamMmHO€ CpEACTBO JIEMOHCTPAIIMK pacyeTa aBTOPErPEeCCHOHHOMN

MOJIeIH psaa

Pa3paborate  mporpamMmmy,  JEMOHCTPHPYIONIYIO  pacdeT W  HCIOJIb30BaHUC
aBTOPETPECCUOHHON MOJENH pAJa.
[Tonp30BaTeIO JOMKHBI OBITH TPEIOCTABIEHBI BO3MOKHOCTH:

1) Teneparuu psaa:

- aBTOMATHYECKOTO CO3JaHUs psga (3a7aloTcs  KOJUYECTBO OTCUYETOB, YacTOTa
JUCKpETHU3alui, KOJIMYECTBO TapMOHMK psfa, aMIUIMTYAbl M YaCTOThl MJis KaXIOH
TapMOHMKH, aMIUTUTYJa CIy4alHON COCTaBIIAIONICH; BBIACIACTCS MaMsITh MO/ MACCHB;
MacCHB 3aIOJHSETCS TeHEPUPYEMbIMU 3HAUYEHUSMU; CO3/JaHHBIN CHUTHAIl O0TOOpakaercs
Ha rpaduke u B Ta0IMIIE);

- coxpaHeHUs psjaa (eciu psl MPUCYTCTBYET, 3a1aeTcs uMs (aiina, B (aiin 3anuchBaroTCs
napaMmeTpsl psijia v psn);

- 3arpy3ku psja (3amaercs ums (aiina, u3 Qaiina 3arpykarTcs mapameTpsl psaa u psij).

2) Pacuera mozenu psiia (pacCUUTHIBAIOTCS KOO DHUIIHEHTHI aBTOPETPECCHH).

3) IMoctpoeHuss MOJENBHOTO psifia (PacCUMTHIBAKOTCS OTCYETHI psia B COOTBETCTBHH C
ABTOPETPECCHOHHON MOJIENBIO, TOMYYCHHBIA psI OTOOpakaeTcsi B BHUAC TaOIUIBI U
rpaduka).

Bapuant 5. [IporpamMMHOE CpeCTBO JIEMOHCTpAllMHU PACYETa XAPAKTEPUCTHK PAlla U

MIOCTPOEHHUS pacipeiesIeHui

PazpabGorate mporpammy, AEMOHCTPUPYIONIYIO pacdyeT MOMEHTHBIX XapaKTePUCTUK

(cpemHero 3HaUEHUS U CPEAHEKBAAPATUYHOTO OTKIIOHEHUS) PsiAa U IOCTPOCHUS paclpeaeTieHusI.

[Tomp30BaTeIO JOKHBI OBITH TIPEIOCTABIECHBI BO3MOYKHOCTH

1) Teneparuu psja:

- aBTOMATHYECKOTO CO3JaHMs psfga (3a7al0TCs KOJWYECTBO OTCYETOB, AaMIUIATY/a
CIIy4alHOM COCTaBIIAIOLIEH; BBIACISIETCA IMAMATh MOJ MAacCUB; MAacCHUB 3aIlOJIHACTCS
TeHEPUPYEMBIMU 3HAYCHUSMH; CO3AaHHBINA Pl 0TOOpaXkaeTcs Ha rpaduke U B TaOIUIIE);

- coxpaHeHUs psjaa (eciu ps MPUCYTCTBYET, 3a1aeTcs uMs (aiina, B (aiin 3anuchBaroTCs
napameTphl psaa u psn);

- 3arpy3ku psja (3amaercs ums (aiina, u3 aiina 3arpykarTcs napaMmeTpsl psiia u psm).

2) Ananu3a psga (pacCUMTBHIBAIOTCS CPEIHEE 3HAYCHHE M CPEIHEKBAIPATUIHOE OTKIOHCHHE,
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MaKCHMaJlbHOC W MHUHHMMAJIbHOE 3HAUCHUS psAa; B BUIE TAaOMUIBI U rpaduka BBIBOIATCS
3HAUCHMsI pacTpeieiiCHUs] 3HAYCHUN psjga 10 JECATH TMOJuana3oHaM BCEro Jauamna3oHa
3HAYEHUM ).

Bapuanrt 6. [IporpaMmmHoe cpecTBO MOMCKOBOM 00pabOTKH TEKCTOB
Pazpabotars mporpaMmy, BEIITOJIHSAIOUIYIO TIOUCK B TEKCTE 33JaHHBIX CTPOK.
[Tonb30BaTeNtO AOIKHBI OBITH MTPEIOCTABIEHBI BO3MOXKHOCTH:
1) Tlomyyenus Tekcra:
- pyuHoro Habopa;
- COXpaHEHHMs TeKcTa (eciM TEeKCT MPHCYTCTBYeT, 3amaercs wums (aiinma, B aiin
3aMUCHIBAIOTCS TEKCT);
- 3arpy3Ku TeKcTa (3amaeTcs ums Qaiina, u3 (aiina 3arpyxaercst TEKCT).
2) Amamuza Tekcrta (3amaeTcss HabOp HMCKOMBIX CTPOK, MPOU3BOAUTCS 00pabOTKa TEKCTa C
3allOMMHAHUEM IIO3ULMM HAWJEHHBIX CTPOK; OpPraHU3yeTCs NPOCMOTP HaNJCHHBIX
(dbparMeHTOB).

Bapuant 7. [IporpaMmmHOe CpeICTBO KOPPEKTUPYIOUIEH 00pabOTKH TEKCTOB
PazpaboTtare nporpamMMy, BBIOIHSIONIYIO 3aMEHbI (PparMeHTOB TEKCTa B COOTBETCTBUU C
YCTaHOBKAaMH MOJIb30BATEIIS.
[Tonp3oBaTento 1OMKHBI OBITH MPEIOCTABICHBI BOZMOXKHOCTH!
1) Tlomyyenus Tekcra:
- pyuHOro Habopa;
- COXpaHEHHMs TeKcTa (eciM TEeKCT MpPHCYTCTBYeT, 3agaercs uMs (Qaiima, B (daiin
3aIlUCBIBAIOTCS TEKCT);
- 3arpy3Ku TeKcTa (3amaeTcs uMms Qaiina, u3 (aiina 3arpyxaercs TEKCT).

2) OO6paboTku TekcTa (yKa3blBaeTCs THI 00pabOTKM — 3aMEHHTH 33JJaHHOE CIIOBO, 3aMEHHUTh BCE
CTpouHBIE OYKBBI Ha IPOIMCHBIC, 3aMEHUTH BCE IPOIMMUCHBIE OYKBBI HA CTPOYHBIE; IS
HepBOro Tuma oOpabOTKM 3aJaroTcsl 3aMeHsieMas W 3aMEHSIONIas CTPOKa; MPOM3BOIUTCS
00paboTKa TeKCTa).

Bapuant 8. [IporpamMmmHoOe cpeicTBO cTaTUCTUYECKOH 00pabOTKH TEKCTOB
Pazpabotars mporpaMmy, BEITOJIHSIONIYIO aHAJIH3 TEKCTA M MOJICYET CTATUCTHK.
[Tonp3oBaTento TOMKHBI OBITH MPEAOCTABICHBI BO3MOXKHOCTH:
1) Tlomy4eHus Tekcra:

- py4HOro Habopa;

- COXpaHEHHUs TeKcTa (ecau TEeKCT NPUCYTCTBYET, 3afaerca uMs (Qailna, B daiin
3aIMCBIBAIOTCS TEKCT);

- 3arpy3Kku TekcTa (3amaercs ums Qaiina, u3 daia 3arpyxaeTcs TeKCT).

2) OOpaboTkM Tekcra (yKa3blBaeTcss THI OOpPa0OTKM — MOJCYET KOJIWYECTBAa CJOB, pacuer
KOJIMYECTB M YacTOT BCTPEYaeMOCTH OYKB; MPOU3BOAUTCS 0OpabOTKa B COOTBETCTBUU C
3aJaHHBIM TUIIOM M OTOOpaXKEHUE Ppe3yNbTaToOB; AJS PACCUYUTAHHOTO PACHpPEIENICHHs 10
OyKBaMm CTPOUTCS THCTOrpaMMa).

Bapuant 9. [IporpamMmmHoOe CpeICTBO COPTUPOBKU MAaCCHBOB
Pa3paboraTes mnporpamMmy, BBIIOJHSIONIYI0 COPTUPOBKY MaccHBa B COOTBETCTBHM C
YCTaHOBKAMH IOJIb30BATETISI.
[Tosrb30BaTENO JTOJDKHBI OBITH MTPEIOCTABIICHBI BO3MOXHOCTH:
1) Teneparuu MaccuBa:

- aBTOMAaTHYECKOTO CO3JIaHUS MaccuBa (3aJalOTCS KOJUYECTBO JJIEMEHTOB MacCHBa,
JAraria3oH 3HA4YCHUHU CJ'Iy‘-I&fIHBIX YUCCJI, BBIACIACTCA IIaMATh 1104 MAaCCHB, MAaCCHUB
3aMOJTHACTCS TCHEPUPYEMBIMH 3HAYCHUSIMH, CO3JaHHBI MacCHB OTOOpa)kaercsi B
TadnuIe),

- PYYHOTO BBOJa MacCHBa (3a/a€TCs KOJIMYECTBO DJIEMEHTOB MACCHBA; OCYIIECTBISETCS
BBOJI 3JIEMEHTOB; BBEJICHHBII MacCUB OTOOpaxkaeTcsi B TAOJIUIIC);

- COXpaHEHHWs MaccuBa (e€Clu MAacCHB MPHUCYTCTBYET, 3amaeTcs ums (Qaitma, B Qaiin
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3aIUCHIBACTCSI MACCHUB);
3arpy3Ku MaccuBa (3agaeTcst ums (aiina, u3 Qaiina 3arpyxaeTcs MacCHB).

2) CopTupoBKM MaccuBa (3a7aeTCs THII COPTUPOBKH — IO BO3PACTAHHIO WU IO yOBIBAHHIO;
BBINOJIHAETCSI COPTUPOBKA).

Bapuant 10. [IporpaMMHOE CPEACTBO COPTUPOBKU ABYMEPHBIX MACCHBOB
PazpaboraTte mporpammy, BBINOJHSIONIYI0 COPTHPOBKY JIBYMEPHOTO MacCHMBa B

COOTBCTCTBUH C YCTAHOBKAMM I10JIb30BATCIIA.

ITonw30BaTento JOJIDKHBI OBITE IpeaoCTaBJIICHbBI BO3MOXHOCTHU:

1) Tenepamyu mMaccuBa:

ABTOMATHYECKOTO CO3/aHUS MAaCCHBa (3aJaf0TCsl KOJIMYECTBO CTPOK U CTOJIOIIOB MacCUBa,
JuariazoH 3HAYCHUH CﬂyqaﬁHBIX YUCCJI, BBIACIACTCA IIaMATh 1104 MAaCCHB, MAaCCHUB
3alOJIHSACTCS TEHEPUPYEMBIMH 3HAYEHUSIMU; CO3IaHHBIH MacCHB OTOOpa)kaeTcs B
Tabnuiie);

pY4HOrO BBOJAa MaccuBa (33JaeTcsi KOJMYECTBO CTPOK M CTOJIOIIOB MAacCHBA;
OCYILECTBIISICTCS BBOJ SJIEMEHTOB; BBEJICHHBII MAaCCHB OTOOpakaeTcsi B TAOIHUIIE);
COXpaHEHMsI MaccuBa (€ClM MacCUB TPHCYTCTBYET, 3ajaeTcs uMs Qaiina, B ¢aiin
3aIMMCBHIBAIOTCS] KOJIMYECTBO CTPOK M CTOJIOLIOB MacCHBA U MacCHUB);

3arpy3ku MaccuBa (3amaercs uMs (aiina, u3 Qaiiina 3arpyXaroTcsi KOJIMYECTBO CTPOK U
CTOJIOLI0B MAacCUBa U MACCHUB).

2) CopTHPOBKM MacCHBa (3a1a€TCsl TUI COPTUPOBKU — TI0 BO3PACTAHUIO WJIH IO YOBIBAHUIO, U
apaMerp COpPTUPOBKM — MUHUMAJIbHOE 3HAYEHHE B CTPOKE, MaKCUMaJlbHOE 3HAUECHHUE B
CTpOKE, CyMMa 3JIEMEHTOB CTPOKH, MEPBbIN AJIEMEHT CTPOKHU, MOCIETHUI 3JIEMEHT CTPOKU;
BBITOJIHAETCSI COPTUPOBKA CTPOK MAacCHUBA).

Bapuant 11. [IporpamMMHoe cpeacTBo 00paboTKK MacCHBOB
PazpabGorate mnporpamMmy, BBIIOJHSIONIYIO OOpaOOTKY MacCMBa B COOTBETCTBUH C

YCTaHOBKAaMH I10JIb30BATECJIA.

ITonw3oBaTenio JOJIXKHBI OBITh mpeaoCTaBJICHBI BO3MOKHOCTHU:

1) Teneparuu MaccuBa:

ABTOMATHUYECKOTO CO3JaHMs MacchBa (33aJarf0TCSl KOJHYECTBO JJIIEMEHTOB MAacCCHBA,
JIMana3oH 3HAUYEHUH CIydyailHbIX YHCeN; BbIIENSETCS MaMATh IO MAacCHUB; MAacCHB
3aII0JIHACTCA TCHCPHUPYCMBIMU 3HAYCHUAMMU, CO3I[EIHHI)II71 MacCCuB OTO6pa)Ka€TC$I B
Tabnuie);

PYYHOTO BBOJIa MaccuBa (3a/JaeTCsi KOJMYECTBO DIIEMEHTOB MAacCHBA; OCYIIECTBISETCS
BBO/JI DJIEMEHTOB; BBE/IEHHBI MacCuB oToOpakaeTcs B TaOIULE);

COXpaHEHMsI MaccuBa (€cld MacCUB MPHUCYTCTBYET, 3aJaercs uUMs Qaitna, B daiin
3aIMMCBHIBACTCS MACCHB);

3arpy3Ku MaccuBa (3agaeTcst ums (aiina, u3 Qaiina 3arpyxaercs MacCuB).

2) O6pa6OTKI/I MacCuBa (3aﬂaeTc51 THII O6pa60TKI/I — 3aMCHHUTH BCC OTPULATCIIbHBIC 3JICMCHTHI
HYJICBbIMHU, 3aMCHUTHb BCC JJICMCHTHI, OonbIIHe CpE€OHEr0 3HA4YCHHA, CPCAHUM 3HAYCHHUEM,
CMCHUTD 3HAKHU Y BCCX OTPULATCIIbHBIX YUCCII; BBIITOJIHACTCA o6pa60TI<a).

Bapwuant 12. [IporpaMMHOe cpeacTBo 00pabOTKH ABYMEPHBIX MACCUBOB
Pa3paborate mporpammy, BBIOJHSAIOIIYI0 OOpaOOTKYy JBYMEPHOTO MacCHMBa B

COOTBETCTBUH C YCTAHOBKAMM I10JIb30BaTECJIA.

ITonp30BaTenO JOIKHBI OBITH mpeaoCTaBJICHBI BO3MOKHOCTH:

1) Teneparuu MaccuBa:

ABTOMATUYECKOTO CO3/IaHUsI MAaCCUBA (3aa0TCSI KOJIMYECTBO CTPOK U CTOJIOIIOB MacCHBa,
NMara3oH 3HAYCHWH CIydalHbIX YHUCEN; BBIIENSCTCS TaMsTh IO MacCHB, MAacCHB
3aMoJIHACTCS TEHEPUPYEMbIMU 3HAYCHUSMH; CO3JAHHBI MacCUB oOToOpakaercs B
Tabnuie),

py4yHOrOo BBOJAa MaccwBa (3a7aeTcsi KOJIMYECTBO CTPOK M CTOJOIIOB MAacCHBa;
OCYIIECTBIISIETCSI BBOJI AJIEMEHTOB; BBEJICHHBI MAaCcCHUB OTOOpakaeTcs B TAOJIHIIC);
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- CcOXpaHeHHMsS MaccuBa (€clM MacCHUB MPHUCYTCTBYET, 3amaetcs uMms (aiina, B (aiin
3aITUCHIBAIOTCS KOJMYECTBO CTPOK U CTOJIOIOB MACCHBA U MAaCCHB);
- 3arpy3ku MaccuBa (3amaercs uMms (aiina, u3 Qaiina 3arpyxarTcs KOJIHMYECTBO CTPOK U
CTOJIOII0B MAacCHBa U MAaCCHUB).
2) OOpaboTku MaccuBa (3amaetcss THI OOpPaOOTKM — 3aMEHHUTh B KaXKJIOH CTPOKE IEPBBIH
AJIEMEHT CPEIHUM 3HAYCHUEM CTPOKH, 3aMEHHUTDH B KOKIOM CTOJIOIE BCE SJIEMEHTHI CPETHUM
3HAUEHUEM CTOJIONA; BHIMOIHIETCS 00pab0TKa MACCUBA).

JIABOPATOPHAS PABOTA Ne2

PA3BPABOTKA JUATPAMMBI IIOCJIEJOBATEJBHOCTHU (SEQUENCE)
Iopsiiok BbINOJIHEHUS PA0OTHI

JlmarpamMmbl 1OCIIEOBATENIFHOCTH MPEeIHA3HAYCHBI JUII OTOOpaXXeHUs MOpsIKa oOMeHa
COOOILIEHUSMHU MEXTY 00bEKTaMH CUCTEMBI.

B aT0if u mocienyromux pabotax HCIonb3yercs (aim MojenH, CO3AaHHBIA B TIEPBOM
pabote. He Hy>kHO co3/1aBaTh HOBBIH (aii.

Co3naHue muarpaMMebl OCIIEI0BATEILHOCTH BBITIOTHSIETCS. TPEMSI CITOCOOaMHu.

Cnoco6 1. B okue Browser (puc. 6) B koHTeKCTHOM MeHro manku Logical View cinemyer
BeIOpaTh New—>Sequence Diagram, a 3aTeM BBeCTH MMsi HOBOHM THarpaMMbl.
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4> Rational Rose - Array.mdl

File Edit Wew Formak Browse

DEeH|l =B S

CiE Aray

#- % Monesosarens
':::::- [EHEpAUMA MACCHES
CZ::- OEpatoTka MaccHES
_—>_}> Azzociations

F-CJ Logical Wiew

-3 Component Yisw

----- Deployment isw

{8 Model Properties

al | ]

Puc. 6. Bun okaa Browser mocie co3ganmst nuarpammer Use Case
Cnoco6 2. B riaBHOM MeHIO mOporpammbl cieayeT BbeIOpath Browse-> Interaction
Diagram..., mocie d4ero BbIOpaTh TYHKT <New> (wiu BbIOpaTh HMs JUArpaMMbl [pU
HEOOXOIMMOCTH PEIaKTHPOBAHMS CO3JaHHOW paHee), a 3aTeM B JIHaJOrOBOM OKHE (pHcC. 7)
3a71aTh UMsI M TUN JUAarpaMMbl. DTO JHAIIOTOBOE OKHO SIBJISIETCS OOIUM JUIsi OOOWX THITOB
JyarpaMM B3aUMOJIEMCTBUH — M JUIs JMarpaMM IOCJIE€AOBAaTeNbHOCTH, W JJs JUarpaMm

KOOIIEpaIliy, MMO3TOMY B JJAHHOM ClTydae HEOOXOAMMO BBHIOpATh THUI SEqUENCe Iuist pa3padoTKu
JarpaMMbl IOCJIE0BATEIbHOCTH.
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Title:
ISquiad

Diagram Type

* Sequence
" Collabaration Cancel |

Puc. 7. lnanoroBoe OKHO BBO/Ia UMECHH U THIIA TUArPAMMbI aBTOMATOB

Crioco6 3. DTOT crocob siBisercss Hauboyee eCTECTBEHHBIM M WHTYUTHBHO TNOHSTHBIM
IpU  TOCIIEIOBATEIbHOM MOJEIUPOBaHUU pPaboThl cuctembl. llocne cozmanms Use Case
JMarpaMM U CJIOBECHOTO ONMCAHMS CIICHapueB, peannzyeMbix Use Case aneMeHTaMu, Kaxkaas u3
nuarpaMm (GopMaliu3yeTcs IpU MOMOIIM OJHOW MIIM Habopa Juarpamm IOCIEeI0BaTeIbHOCTEH.
B okne Browser B KOHTEKCTHOM MEHIO COOTBETCTBYroImero nementa Use Case u3 nmanku Use
Case View cienyer Beiopats New—>Sequence Diagram, a 3aTeM BBECTH UM HOBOM THArpPaMMBbl.

[Tpennaraercsi BOCIOIB30BATHCSI UMEHHO TPETHUM CIIOCOOOM.

Co3maHHbIe AMAarpaMMBbl JIOCTYITHBI 3 OKHA Browser. [1aHens HHCTPYMEHTOB TUarpaMMel
MIOCJIEIOBATEIBHOCTHY TIOKa3aHa Ha puc. 8.
W Huctpyment Boioopa (Selection Tool)
e Tekcr (Text Box)
Kommenrapuii (mpumeuanue, NOte)
Sxops mas 3ameuanus (Note Anchor)
‘ Oo6bext (Object)
= | Coo6wenne (Object Message)
— Coobmienue camomy cebe (Message to Self)

Sl

=

6. Puc. 8. Ilanens HHCTPYMEHTOB I JUarpamMMbl IOCIEN0BATENBHOCTH
Ha nuarpamme pazmernaror 00beKThl. ITO JesaeTcs Npu NOMOIM HHCTpyMeHTa OOBexT,
a TaKkXke, IPU HAJTMYMK PaHee CO3aHHBIX akTepoB B mamke Use Case View uiu KJ1accoB B Marke
Logical View, nyrem neperackuBanusi u3 okHa Browser. Bunx anarpammsel mocne pa3MenieHusl
Ha Heil 00BbEKTOB Moka3aH Ha puc. 9. 3aeck [lonp30BaTeNb BBHITVISIAUT Kak O€3bIMIHHBIA OOBEKT,
0003HaueHHBII KJIACCOM, YTO JIOrMYecku KoppekTHo. O0bvexTsl MaccuB u Tabnuna, HanpoTUB,
HE UMEIOT UMEH KJIaCCOB, TAK KaK COOTBETCTBYIOIIHE KIIACCHI €I1I€ HE CIIPOCKTUPOBAHBI.

; ; MaccuB Tabnuua

: Nonb3oBartens

Puc. 9. HauanbHblil BUJ TuarpaMMsl 1ociae10BaTeIbHOCTH
[Tpu nomomu unctpymenTa CoobIieHrne co3aaroTcsi COOOIEHUS MEXY JIMHUAMU KU3HU
00BekToB (puc. 10).
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; ; Maccue Tabnumua

: Nonb3oBaTtensb

| 3agaTtb KOnM4eCcTBO M AnanasoH 3Ha4YEeHWU |

Cos3patb \m

al 3agaTtb KOnmM4ecTBO CTPOK

3aHec 3HavYeHuns

Puc. 10. Co3ganue coobuieHuit MexXy TUHUSIMH KU3HH 0ObEKTOB
Hactpoiika coobmienust (auanoroBoe okHo Message Specification, puc. 11), kpome
umenu (Briaaka General) BkrO4aeT HACTPOWKY 4YacTOTHI M TOpsAKa OOMEHa COOOIICHUSIMH

(Bkmanka Detail).

General Detail |

— Synchronization

™ Synchronous
" Balking
= Timeout

" Asunchronous

— Frequency
% Aperiodic
i~ Periodic

k. I Cancel Apply | Browse vl Help

Puc. 11. JluamoroBoe okHO crienu()UKAIMN COOOICHIUS

BapuanTsl mopsiika oOMeHa COOOIIEHHSIMHU:

- Simple — npoctas mockuIKa COOOIICHUS;

- Synchronous — omepanus BBIOJHAETCA TOJBKO B TOM Cliydae, KOTZa CEPBEP MOMKET
NPUHSTH COOOIICHNE KITHEHTA,

- Balking — ecnmm cepBep HE TOTOB HEMENIEHHO NPUHATH COOOMICHHE, KIIMEHT
OTKa3bIBAETCS OT €r0 MOCHIIKH;

- Timeout — KJIHMEHT OTKa3bIBACTCS OT IMOCBUIKHA COOOIIEHUS, €CIIH CEPBEP HE T'OTOB €ro
IPUHSTH B TEYEHHE HEKOTOPOTO BPEMEHH;

- Asynchronous — kieHT BeIIaeT COOOIIEHNE M HE 0XKHM/IACT OTBETA CEpPBEpa.
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BapuaHTBI HACTPOUKH IEPUOJUYHOCTHU:
- Periodic — cymecTByeT HeKOTOpasi HIEPHOIUYHOCTD BbIIAYH COOOLICHUIA;
- AperiodiC — nepuoJUYHOCTb OTCYTCTBYET.

Bce 3Tu HacTpoiiKy BIKSAIOT TOJIBKO Ha BUJ CTPEIIKU COOOIIEHHUS.

Ha puc. 12 npuBeznena taxke auarpaMmma o0pabOTKH MacCHBa.

:Nonb3oBaTenb
\ i

| 3apam wn obpabotku

3agatb Ymcno m
3anycmb m

Monyuunts maccus

BepHyTs MaccuB

(@)

GpaboTaTb

< 1

YcTaHOBUTL Maccus

|
Otobpasntb u
T3agatb KOMM4YecTBO CTPOK

BbiBeC™ 3Ha4YeHNs1

Puc. 12. lnarpamMma rocienoBaTeaIbHOCTH 00pabOTKH MaccuBa
B pamkax Hactosmielt paboThl ciemyer u300pa3uTh B BHJAE  JaUArpamMm
MIOCJIEIOBATENBHOCTH Bee ciieHapuu Bcex Use Case aeMeHTOB COTJIacCHO BapUaHTY 3a/1aHusl.

JIABOPATOPHAS PABOTA Ne3

PA3BPABOTKA JUAT'PAMMBI KJIACCOB
IHopsinok BbINOJHEHHS PA0OTHI

O6mmit mopsimok  ¢GyHKIMOHUpOBaHUST 00BekTOB WC ompexnensercs auarpaMmon
MOCNEAOBATEIbHOCTH, pa3pabOTaHHOW B XOJe MpeAblAyIIed 1abopaTopHO  paboTHI
Cnenyroumii mar — pa3paboTKa CTPYKTYpbl KJIaCCOB M COIOCTaBJIEHHE €€ ¢ OOBeKTaMHu,
0003HaYCHHBIMU B IHarpaMMe TOCIIeI0BaTEIbHOCTH.
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4% Rational Bose - Amray.mdl
File Edit “iew Fomat Browse

DEE ‘BB &

CiE Aray

=1-C7 Use Case Wiew

B3 Main

& # Monesosarens
-7 [EHEPaUMA MACCHES
----- AETOMATHYECKDE
----- 3 thelonesosaren
Pyyrob eEoq
CoxpaHeHWe mMac
..... Jarpyska Maccu
=2 O@ApatoTka MACCHES
----- 3 thelonesosaren
----- O6patioTka
EEI-"_—’_>> Agzociations

B Logical Yiew

=

----- __’—>> Agzociations
E-CJ Component Wiew
Mait

..... Deploymant Wi
{23 Model Properties

< | i

Puc. 13. Bux okaa Browser nepen co3ganueM guarpaMMbl KJIAaCCOB

Hecmotpst Ha yHuBepcanbHOCTh Monenelr Rational Rose, onpenenumces ¢ opueHTaruei
Ha cpeactBo paspabotrku Borland C++ Builder. B stom ciaydae o0ObeKT, Ha3BaHHBIH B
nuarpaMmme mocienoBarenbHoCTH «Tabnuia», peamusyercs MpH TOMOIIM  CTaHIAPTHOTO
BU3yaJIbHOTO KOMIMOHeHTa Kiacca TStringGrid. Takum oOpa3oM, HY)KHO peau30BaTh KJIACCHl,
DK3EMIUIIPBl  KOTOPBIX  OBLIM  OOO3HAYeHBI HAa  JTame  pa3padOTKU  JAHarpaMMbl
nocyeoBarenbHOCTH. [IycTh B HamieM ciiydae SK3eMIUIAPHI KJIACCOB TOJIYYHJIM Ha3BaHHs
«MaccuB» u «O06pabotunk». HazoBem coorBercTByromme kinaccel “Array” u “Processor”. He
CIle/lyeT JaBaTh KIAcCy pPYCCKOE HMs, MOCKOJIbKY HMsS Kiacca OyJaeT BBITPYKaThCsS B
TCHEPUPYEMbIC TCKCTHI Ha S3bIKE MPOTPAMMHUPOBAHHS.

Jlns co3maHusi auarpaMMbl [TOCIIEI0BATEILHOCTH CIIEAyeT BBIOpaTh B OKHE Browser
uc. 13) nBoitueiM mwemukoMm Logical View—> Main.
p
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W Hucrpyment Beidopa (Selection Tool)

frm Texcr (Text Box)

Kommenrapuii (mpumeuanue, Note)

Sxops mist 3ameuanus (Note Anchor)

Kiacc (Class)

Hutepoeiic (Interface)

OnuonanpasieHHas accormarms (Unidirectional Association)

[

Knacc accormanuu (Association Class)

Konretinep (Package)

3aBucumocts peanusanuii (Dependency of instantiates)
I'enepanusanus, obo0ienue, HacaeaoBanue (Generalization)
Peanuzanus (Realize)

“:-;} L @ [ 4 m ™.

7. Puc. 14. [lanens MHCTPYMEHTOB JJIs1 AMAarpaMMbl KJ1acCOB

Array

Processor

Puc. 15. Co3mannbie KI1acChl

Array

Processor

Puc. 16. Co3ganue OTHOIIEHUS aCCOLIMAIIUU MEXIY KilaccaMu
HoBblit kacc co3maercss mpu MOMOIIM IMaHend uWHCTpymMeHTOB okHa Class Diagram
(puc. 14). Ins astoro ucnonbdyercs uHcTpyMeHT Class. MiMs co3maHHOTO Kilacca BBOIMTCS C
KJIaBUATyphl. B pe3ynbrare monmyvyaercs 3aroToBKa HOBOTO KJiacca, Y KOTOPOTO OCTAaeTCs 3a1aTh
cBo#cTBa 1 oneparun (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. Hactpolika arperauuu

OpnHako nepes 3alaHueM CBOMCTB ¥ OTEPAIUil OMPEeTUM OTHOIICHHUS MEXKTY KIacCaMH
Ha JMarpamMme KjiaccoB. B qaHHOM ciydae kiacc Processor siBisieTcsi KJIMEHTOM IO OTHOIICHUIO
K Kimaccy Array, T.K. UCTIONB3yeT ero onepanuu. Kpome Toro, kimacc Processor noimkeH XpaHUThb
CCBUIKY Ha Kiacc AIrray, 4ro COOTBETCTBYET OTHOIIEHHIO arperanmud. JIns HacTpoHKH
oTHOIIEHHs ucroip3yercs uacTpyment Unidirectional Association (puc. 14). Ilpu aToM cTpenky
HAIPaBIISIIOT OT KIIHEHTa K cepBepy (puc. 16).

Hactpoiika accorpanuu BeImonHseTcs aub0 yepe3 myHktT Open Specification... ee
KOHTEKCTHOTO MEHI0, 00 uepe3 aneMeHT crrcka Relations quanoroBoro okHa crerupukanim
Kjnacca. B maHHOM ciydae HEOOXOIMMO TOJBKO HACTPOUTH OAMH M3 KIIACCOB, BXOASIINX B
accolMallMi0 Ha arperanuio B cebe Jpyroro kjacca mo ccbuike. [l aToro mepeijaemM Ha
crpanuiy Role B Detail (puc. 17). OuMOuThCs IpakTHYECKH HEBO3MOXHO — B ITPAaBOM BEPXHEM
YIJIy CTPaHUIIBl YKa3aHO UMs KJIacca, KOTOPBIA HACTPAMBAETCS KaK arperupyromuil. Y cCTaHOBUM
dmaxxoxk Aggregate u mepexmouatens By Reference. IlonyuenHoe m3oOpakeHHe OTHOIICHHUS
NoKa3aHo Ha puc. 18.

CBoiicTBa BBIIBIISIIOTCS TyTEM aHaj W3a JWarpamMM IIOCIIEAOBATEILHOCTH, a TaKkKe
muarpamm Use Case u crieHapues.

V knacca Array (MaccuB) A0KHBI ObITh CIIEAYIONUE CBOWCTBA!

- Ptr— ykasarenp Ha MaccuB;

- Num — KoIM4ecTBO IIEMEHTOB MacCHBa;

- FileName — ums daiina;

- Grid — ykasatenp Ha 00BekT kiacca T1StringGrid, ucmosb3yeMblil Ui OTOOpaKeHHS

MacCHBa;

- Min u MaxXx - HWKHAI W BEpPXHAS TPAHWIBI [JUala30oHa 3HAYCHHN MacChBa

(MCTIONB3YIOTCS IPU AaBTOMATHUYECKOW TeHEepalluy 3JIEMEHTOB MacCHBa);

- Status — cocrosiHre MaccuBa (CreHEpUPOBAH, 3arPY’KEeH, COXPaHEH, U3MEHEH ).
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Array

Processor

Puc. 18. Accounaius, HaCTpOEHHAs 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. JlobaBieHre CBOMCTB B Kj1acc
¥V kiacca Processor (O6paboTuuk) T0KHBI OBITH CIIEAYIONINE CBOWCTBA:
- Value — 3HaueHume, Ha KOTOpOE CIIEAYyEeT YMHOXaThb WIJIM JIEUTh 0OpadaThIBacMBbIi
MacCHB;
- ProcType — tun 06paboTKH.
Kpome Toro, nomkna ObITh CChITKa Ha OOBEKT Kjacca Alray, HO OHa 3aJlaHa B HESIBHOM
BUJI€ OTHOILIEHHEM arperaiuy. Ee Hanndue OyneT 04eBHIHO Ha dTare FeHepaluu Koja.

s co3maHusi CBOMCTB Kijlacca B AMAJIOTOBOM OKHe crienupukanuu kiacca (puc. 19) Ha
BKiIagke Attributes crnemyer BbIOpaTh myHKT INSert B KOHTEKCTHOM MEHIO CIHMCKa CBOMCTB. B
MOSIBUBIIIEHCS CTPOKE BBEIEM MMs CBoWcTBa Ptr M mpu moMomy JBOWHOTO MIETYKA MBIIIBIO
BOWJIEM B TMAJIOTOBOE OKHO HAcTpoOiKku cBoicTBa (puc. 20).

Ha Bxmaake General mocTymHbl /11 HACTPOWKM THUI 3HAYCHHUS CBOMCTBA M BUIUMOCTH
cBoiictBa — rpynma Export Control. O6nacte BUANMOCTH 1O YMOJYaHHUIO — NPUBATHAs, © HET
HEOOXOJMMOCTH €€ U3MEHSTh. THIT 3HAUCHHsI TaKkKe OYAeT HACTPOCH MO3XKE — IMOCIIe HACTPOUKH
Ha S3BIK IPOrPaMMHUPOBAHUSI.
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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 criennpuKanyuu CBOWCTBA

Array
&Pt
SeNum
SeFileName
& Grid
&sMin
EMax
&Status

Processor

SeValue
&ProcType

Puc. 21. lnarpaMma KJ1IaccoB ¢ yKa3aHHBIMHM CBOMCTBaMH
B pesynbrare nosnyueHHast CTpyKTypa OyJeT BBIIIISIETh, Kak [MoKa3zaHo Ha puc. 21.

Onepanuu  Ki1acca MOXKHO 337aTh KaK HEMOCPEJICTBEHHO NYTEM pEIaKTHPOBAHHS
cnenruKauy Kiacca B JuarpaMMe KJaccoB, TaK M IMPOAcCOIMHUPOBAB Kiacc € OOBEKTOM
arpaMMBbl - TIOCJIEIOBATEIBPHOCTH, a OMNEpalii Kilacca — C COOOIIEHUSMH JTUarpaMMBbI
[OCJIEI0BATEIbHOCTH. BTOpoi moaxoa mpu3BaH ONTHMMU3MPOBATH (OpMUpOBaHHE Habopa
oTiepanuii Kiracca M yCTPaHATh Clydar U30BITOYHOCTEH U HETOPaOOTOK.

Oro  pgemaercs  cienylomuM  obpazoM.  HeoOXoaumo — OTKpBITH — AMarpammy
MOCJIEIOBATEIbHOCTH 00paboTku MaccuBa (puc. 12). 3arem u3 mamku Logical View okna
Browser meperammth MMA  Kji1acca Ha  COOTBETCTBYIOIIMH  OOBEKT  JUArpaMMel
nocienoBareabHOCTH. Hampumep, kimacc Array neperanuTh Ha 00beKT Maccus, kiiacc Processor
— Ha o0bekT OOpaborunk. B pesynbraTe 00bEKTHI Ha IuarpaMMe IMOCIeI0BaTeIbHOCTH OyIyT
U300pakeHbI C YKa3aHHEM HUMCH KJIaCCOB B COOTBETCTBHH ¢ HoTarmedr UML (puc. 22).
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CJ
; ; O6paboT4uK : MaccusB : Array Tabnuua
Processor
: [Monb3oBaTtenb =

| 3apgam wmn obpabotkn |

3apgats ymcno

1
3anycmtb m

Mony4unts Maccus

BepHyT Maccus

(@)

OpaboTaTtb

<

YCcTaHOBUTL MaccuB

Oto6pasnTs u
13afatb KOnM4ecTBO CTPOK

BbiBecTV 3Ha4eHusa

Puc. 22. JlnarpaMmMa 1ocie10BaTeIbHOCTH C YKa3aHUEM KJIaCCOB

Tenepp kaxaoe cooOIIeHne, epeaaBaeMoe 00bEKTY, Ui KOTOPOro yKa3aH KJ1acc, MOXKET
OBITh 3aMEHEHO MMEHEM OIepalliu 3TOro Kjacca, BBEISHHOW paHee WM CO3/1aBaeMOi «Ha
nety». Hampumep, co3mgamum omepanuio, BBI3BIBAEMYIO IS 3a7aHusi THHa O0O0pabOTKH
oOpaboTunka. s 3Toro HeoOXOJUMO BBI3BaTh KOHTEKCTHOE MEHIO COOOIIeHUs «3aJaTh TUI
ob6pabotkm» (puc.23) u BBIOpaTh W3 HEro MyHKT “<New operation>”, mocie Yero
OTpeAaKTUpOBaTh crnenudukanuio omeparuu (puc. 24). Ha nanHoM »Tame Tak ke, Kak MHpU
pPEIaKTUPOBAHUU CBOWCTB Kjacca, JTOCTATOYHO OTPAaHUYUTHCS 3aJlaHUEM HMMEHHU OTICPAIliH.
[Tocne »sToro cooOlieHWE Ha AMarpaMme IOCIEI0BATEIBHOCTH MPHOOpeTaeT BUI pHC. 25.
OOGparuTe BHUMaHNE, KaK U3MEHSIETCS TIPU TOM OINKMCAHKUE KJIACCOB B AUArpaMMe KJIacCOB.
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DbpaboT4me : Maccue . Array Tabnuua
) Processor
MNonezoeaTeNk

e -

*:i Jajate TMn oBpaboTeu

Janate 9 Open Specification...
<hew aperation:
3anyct¥  Fomat 3

HD.I'I}NHTI: MACCHE

BepHyTe MaccHe

]

ApafioTate
|

YCTAHOEMTE MACCHE

CrobpazuTe

JafaTe KONMYeCTED CTROK
BLIEECTH 2HAYEHKHA LJ

e [

Puc. 23. KoHTEeKCTHOE MEHIO COOOIIEHNUS AUarpaMMBbl IOCII€0BATEIbHOCTH
B pamkax Hacrosiieil paboThl cielyeT B COOTBETCTBUU C BApHAHTOM 33aJaHMsI pa3paboTaTh
JMarpaMMmy KiaccoB, chopMupoBaTh HaOOpbl CBOWCTB M ONEpalnuil KIaccoB, CBS3aTh OOBEKTHI
JarpaMM IMOCJIeI0BaTeIbHOCTH ¢ KJIACCaMU, a COOOIIEHHsI AUarpaMM MOCIEI0BATENBHOCTH — C
orepanusaMu KJIaccoB.
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Dperatinn Specification for untitled

Semanticz I
General

HEII'I'IE: S EetFlrl:ll::Tlrl ]

Postconditions I Filez
Dretail

2=

I Preconditions

Clazz: Processzor

Beturn Type: I j ¥ Show classes
Stersatype: I j
— Expart Cantral

% Public " Protected © Private © |mplementation

Documentation:

=

[

Help |

Cancel Apply | Browse "l

o |

Puc. 24. PenaktupoBanue crienupuKaiimy ornepaniu

N

/L\ OGpaGoruk ;. Maccus : Array Taera
~Monbsosatens Processor ~abma
1 SetProcType( )

3agatb uucno

3anycmts

Monyunts Maccus
BepHyT maccus J

(@)

GpaboTaTb

pa—

YCTaHOBUTL Maccus

OT106pasnTs
3agaTb KOMMYeCcTBO CTPOK

\7 BbiBECTV 3HA4YEHUSA

Puc. 25. lnarpamMmma 1ocie10BaTesIbHOCTH C COOOIICHHEM, 3aMEHEHHBIM Ha OTICPAIIHIO
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JIABOPATOPHAS PABOTA Ne4

PABPABOTKA JTUAT'PAMMbBI KOMIIOHEHTOB
Ilopsinok BbINOJHEHHS Pa0OTHI

Juarpamma kommoneHToB (Component Diagram) mnpenHasHaueHa Ui OTOOpa)KEHHUS
(Gu3nUecKoil CTPYKTYphl CHCTEMbl B BHJC Ha0Opa HCXOAHBIX W BBINOJHSICMBIX (HAKIIOB,
KOHTEHHEPOB, MOJMPOrpaMM, 3aaav. ITO JAeNaeTcs IS CO3JaHUs €IMHOTO MpPECTABICHHS O
TOM, Kakde MOANPOrpaMMbl M OOBEKThI OYAyT CrpPYIIUPOBaHBI B paMKax TEX WA HHBIX
moxayieit (B wactHoctn, EXE, DLL, OCX wu mnp.). DTy TpynmupoBKY BBIOJHSIOT U3
cooOpakeHH CBA3HOCTU. Ee pe3ysibTaThl UCIONIB3YIOT, B YACTHOCTH, MPU HA3HAUYCHUH 3aJaHUI
POCKTUPOBIIHKAM.

Rational Rose 2000 mo3BossieT pa3paboTaTh HECKOIBKO JHArpaMM KOMIIOHCHTOB IS
0TOOpaKEHHSI PeATU3aIUK C PA3JIMIHON CTEICHBIO IETATBbHOCTH.

s co3maHus aMarpaMMbl KOMIIOHEHTOB MOYKHO BOCIIOJIB30BaThCS MYHKTOM TJIABHOTO
mento Browse—>Component Diagram... wiu 3amyCTHTh TJIaBHYIO JTHarpaMMy KOMIIOHEHTOB W3
nynkTa Component View okua Browser.

[TaHenb HHCTPYMEHTOB TUArpaMMbl KOMIIOHEHTOB MIOKa3aHa Ha pHc. 26.

IF Nucrpyment Boibopa (Selection Tool)

Tekcr (Text Box)

Kommenrapuii (mpumeuanue, NoOte)

Sxops mis 3ameuanus (Note Anchor)

Kommnonent (Component)

Konreiinep (Package)

3aBucumocts (Dependency)

Crnenudukanus moamnporpammel (Subprogram Specification)
Teno moxnporpammel (Subprogram Body)

I'naBuas nporpamma (Main Program)
Cnenudukanus kouteiinepa (Package Specification)
Teno xonreiinepa (Package Body)

Crnenunduxkanus 3amaun (Task Specification)

Teno 3amauu (Task Body)

LR
=

M

]

Ly My diy iy OO0 00 o

1 Puc. 26. [1aHej b MHCTPYMEHTOB JUJISI THATPAMMbI KOMIIOHEHTOB

Oco0eHHOCTh BCEX HWHCTPYMEHTOB JHarpaMmbl KOMIIOHEHTOB B TOM, 4YTO BCE 3TO
AJIEMEHTHI OJTHOTO THIA — KOMIIOHEHTHI, OTJIMYAIONINECs] CBOUM cTepeoTurioM. OT cTepeoTurna
3aBUCHUT, B YACTHOCTH, UCIOJIb3yeMass KOMIIOHEHTOM NMUKTOrpamma. [loaTomy ecnm, Hampumep,
pa3MecTuTh Ha auarpamme kommoneHT (Component), a 3aTeM B JUAJOTOBOM OKHE HACTPOUKH
€ro creruduKai U3MEHUTh ero ctepeotun Ha Task Body, nzoOpakeHue ero u3MeHHUTCSI.

Nms koMmmoHeHTa coBmagaeT ¢ uMeHeM (aiina. J[s KOMIIoOHEeHTa MOKHO Ha3HAYUTD SI3BIK
MPOrPaMMHUPOBAHHUS, YTO TIO3BOJISIET BHECTH B MPOEKTUPOBAHKE CIIeU(UKY, OPUEHTUPOBAHHYIO
Ha KOHKPETHOE CPEJICTBO Pa3pabdOTKH.

HNuctpyment Kommonent (Component) mpemHazHayeH i CO3/IaHUS KOMIIOHEHTOB
Pa3IMYHOTO HAa3HAYCHUS, B TIEPBYIO OUepeb, KOMIIOHEHTOB Tiepro/ia BeimoiaHeHus [1C: daitnos
EXE, DLL, xomnonenTos ActiveX.

Huctpymentr Konreiinep (Package) mosBossser n300pa3uTh B MOJCIH OOBEIUHEHHE
KOMITIOHEHTOB. [lomelieHrne B KOHTEHHEp KOMIIOHEHTA MPOU3BOAUTCS MyTEM MEpEeTacCKUBaHUs B
okHe Browser.

3aBucumoctu (Dependency) mno3BoisitoT M300pa3suUTh HANPABICHHBIC CBS3M MEXKIY
KOMIIOHEHTaMHU. 3aBUCUMOCTb IIPOPUCOBBIBAETCS B HAIIPABJICHUH OT KJIMEHTA K CEpBEPY.
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Wuctpymentsl  moxamporpamm — Subprogram  Body wu  Subprogram  Specification
UCTIONB3YIOTCS ISl 0003HAYEHUS ITOANIPOrPaMM U OOBSIBIICHUH MOAITPOTPaAMM.

Hucrpyment ['naBHas nporpamma (Main Program) ucnosnb3yercs He Bcerna. Hanpumep,
BO MHOTHX cpefax Bu3yanbHoro mporpammupoBanus (Visual C++, Borland C++ Builder u 1.11.)
TEJIO TJIABHOM MPOrpaMMBl CKPHITO B OMOIMOTEKaX CpeACTBa pa3pabOTKH, a pa3padOT4HK
paboTtaet ¢ 00bEKTOM-00EPTKOM.

Hucrpymentsl konteiiHepoB Package Body u Package Specification oObiuHO cityxkar
KOHTeiHepamu KiaccoB. Hampumep, mis s3beika C++ npu nmomoru uHcTpyMeHTa Package Body
mMoaenupyercs (aiia .Cpp, coaepKaliuMii OJWH WM HECKOJIBKO KJIacCOB, a TMPU MOMOIIU
unctpymenra Package Specification — ¢aiin .h — 3aronoBounoii ¢aitn ¢ 0OBABICHUAMH THX
KJIACCOB.

Hucrpymentsr Task Specification u Task Body mo3BosistroT MogearpoBaTh HE3aBUCHMEBIC
MMOTOKH B MHOT'OIIOTOYHOM CHUCTEME.

W3 mnpuBeleHHBIX XapaKTEPUCTHK BHUIHO, 4YTO MOXXHO (OPMHUPOBATH JHArPAMMBbI
KOMITOHEHTOB Pa3JIMYHOr0 poja: auarpammbl ¢aitioB B mporecce paspadborku (Package Body,
Package Specification, Subprogram Body, Subprogram Specification, Main Program),
JMarpaMMbl TIPOrPaMMHBIX KOMITOHEHTOB nieproaa BeinosnHenus (Component, Task Body, Task
Specification).

Cdopmupyem muarpammy (haityioB HICXOIHOTO KOJIa C OpUeHTANHeH Ha 361K C++.

Co3maauM  3arojioBOYHBIM  (aiii MaccMBa TMpH MOMONIM HMHCTpyMeHTa Package
Specification. B quanorosom okue Component Specification Hazaauum umsi aiiina KOMIIOHEHTA
Array u s3Ik iporpammupoBanus C++ (puc. 27).

Ecnu teniepp Haxkath kHONIKY [Tpumenuts (Apply), TO BUA AMAIOTOBOTO OKHA U3MEHUTCS —
B HeM jobaBsaTcs 3aknaakd, cnenudpuunsie aus C++ (puc. 28). B 3akmanake Realizes cienyer
yKa3aTh KJAcChl, KOTOpbIE OyAYyT peajanu30BaHbl B JaHHOM KOHTeHHepe. B HamieM ciydae 31O
knmacc Array. Jlns Toro 4ToOBl yKazaTh Ha peajH3aldio Kiacca B JTAHHOM MOAyJe, HYKHO
BBIMIOJIHUTh MYHKT ASSIJN B KOHTEKCTHOM MEHIO COOTBETCTBYIOIETO Kjacca Ha 3aKJIajKe
Realizes. Tlocme srtoro kmacc OyaerT oTMmeueH ramoukoir (puc. 28). M3MmeHHTCS TaKke
n3o0pakeHue kiacca B pasaerne Logical View oxua Browser.

Co3maauMm ¢aiin peanusanuyi MacCUBa MpH rmomoiny uHcTpymeHTa Package Body. 3mech
TaKk)Ke He0OXOJUMO Ha3HAYUTh UMl KOMIIOHEHTa (IIyCTh Ha3bIBaeTCs Takke Array), Ha3HauuTh
A3BIK MPOTPAMMUPOBAHMS M YyKa3aTh Kiacc AITay, KOTOpbIA OyAeT pealn30BaH B ITOM
KOMITOHEHTE.

Teneps cnemyeT yka3aTh CBsSI3b B HANpaBICHUHM OT Tela KOHTEHHepa K CHelH(pUKAIUU
KOHTelHepa (puc. 29). D10 memaercs UIs TOTO, YTOOBI B MCXOAHBIN TekcT (haiima .CPP Opura
BCTaBJicHa TUpeKTHBa BKiIroueHus #include ”Array.h”.
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&] Component Diagram: Component Yiew / Main 10| =l

MewPackageSpec

Eumpnnenl Specification for NewPa 2=l

General |Detail I Healizesl Files I

Mare: IM
Stereotype: IF'ackage Specif 'I Language: |E++ v|
Dacumentation:

=4

0K I Cahcel Apply Browsze v| Help |

|»

Puc. 27. Co3nanue u HacTpoiika HOBOM crienu(uKaum KOHTeHHepa

AHQJIOTUYHO ONMMCAHHOMY CO3/aluM HaboOp M3 crenuduKanuid U Tel KOHTEHHEpOB JUIs
BCEX OOBEKTOB. YCTAaHOBUM CBSI3M MEXIy HHMH TakuM o00pa3oM, 4ToObl creuudukanus
KOHTelHepa kiacca Array «Oblia BuaHa» crneuudukanuu kiacca Processor. B stom ciyudae
O0paboTunk CMOKET 00pamaTees K onepanusam kinacca Maccus. [lonyunm quarpammy puc. 30.

JluarpamMmma KOMIIOHEHTOB ITO3BOJIET IMOJIyYaTh 3arOTOBKH HMCXOAHOTO Koja. [ eHeparus
KOJIa BBIMOJHIETCS MpPU TMOMOIIM MyHKTa KOHTEKCTHOrO0 MeHI0 kommoHeHta C++->Code
Generation. Ilpu stom cosnarotcs daiinel .CPP u .H, conepxamue peanusanuu u oObsABICHUS
KJIACCOB COOTBETCTBEHHO. 3/IeCh aBTOMATHYECKH PEATU3YIOTCS 3aroTOBKH KOHCTPYKTOPOB W
nepeoripeieieHue HeKOTOpbIX onepaTopos. [Ipu rpymnmnoBoit pa3paboTke NPOEKTa ITH 3arOTOBKU
MOYKHO PacIpeesTuTh MEXTy pa3padoTINKaMu ISl TalbHEHIIIeH peann3annu.

IMpu renepanum xoma daiiner .CPP u .H co3matorcs B ampekropum C:\Program
Files\Rational\Rose 2000\c++\source.

l'enepanuss koma Ha »ATOM craguM  pa3pabOTKU  JOJDKHA  BBIIATh  MHOXKECTBO
MPEAYNPEKACHUN U COOOIIeHUI 00 ommoKax. ITo 0OBICHAETCS TEM, UTO CTPYKTYypa KJIacCOB HE
Obuta nopabortana. Ilocie co3maHMsi KOMIIOHEHTOB M yKa3aHMS S3bIKa IMPOrpaMMHPOBAHMS
cleyeT AopadoTaTh CTPYKTYPHI KIACCOB, YKa3aTh THIIBI CBOKMCTB, OMeEpaiuii, aTpuOyTOB
orepanui, Npu HeoOXOAUMOCTH — MOJIKOPPEKTHPOBATH KIIACCHI BUANMOCTH.
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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. Kitaccsl, peanuzyeMbie B KOMIIOHEHTE

Array

L

Puc. 29. Opranu3zamus cBsi3u MeX1y crerudukanyueil KoHTeiiHepa U TeJIoM KOHTeHHepa

Bo u30exanue 3aTMpaHus BIIOCJEICTBUHU YY;KMMH (hailjiaMu CBOHU cJleyeT NepeHecTH
B CBOil KaTaJor.

Boinonnenue paboThl clieyeT 3aBEpLIMTh IOJTYYEHHEM IIOJHOTO Habopa HCXOJHBIX
¢aiinoB mNpoekTa M MPOJEMOHCTPUPOBATH IPENOAABATENI0 PE3yAbTaThl TEHEpaluu KoJa.
CrnenyeT 10OUTHCA MOJIHOTO OTCYTCTBUS COOOIIEHUH 00 OMOKaX U MPeaypexACHUN.

BuumarensHO u3yuuTe CcreHepupoBaHHBIM Kkoa. IIpoananmusupyiite, Kak IOJIy4eHHbBIE
MoJieNii ObUIM pealn30BaHbl B MOJIYYEHHOM Koje. OOpaTuTe BHUMAaHHME Ha HCIOJIb30BaHHE B
noxyueHHbIX (ainax nupextus #include, private, public, protected. OtBeTbTe Ha MpUBEACHHBIC
HWKE KOHTPOJIbHBIE BOIIPOCHI.
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Array Processor
. .
¢ ) ¢ >
T% TL
l l
A N
Array Processor
L I E—
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Puc. 30. lnarpaMMa KOMIIOHEHTOB
KoHTpoJibHBbIE BOPOCHI

Kak mpou3BoauTCs HACTPOIiKa Kilacca Ha SI3bIK TPOrPAMMHUPOBAHHMSI?

Kak nmpousBoautcs cBsA3bIBaHUE Kiacca ¢ MoysieM?

Kax nactpauBaercst Tum onepanuu (CBOKWCTBa) Kiiacca?

Kak co3maroTcst atpuOyThl omepanuu Kiacca, ¥ Kak OHHU BBITTISIST B CTEHEPUPOBAHHOM

koxe?

5. Kak HacTpamBaroTcsi Kiacchl BHUIUMOCTH CBOMCTB W ONepanuil Kiacca, W Kak OHHU
YKa3bIBAIOTCS B CTCHEPUPOBAHHOM KoJ1e?

6. Kakue omepanuu kiacca, 3a HCKJIIOUEHHEM OOBSIBICHHBIX pa3pabOTUMKOM, CO3JAIOTCS TIPU

TeHepaIuy KO/1a aBTOMATHUECKU?

Kak mpu renepanmu koja o0padatbiBatoTCs 00bsBICHHBIE OTHOIIICHUS arperaum?

8. Kakx o0OpabaTwpiBatOTCSI TIpH TEHEpalMi KOJAa OTHOIICHUS 3aBUCHMOCTH  MEXIY
KOMIIOHEHTaMH?

9. Urto HEOOXOaMMO /I OPTaHU3AIMH YTCHHSI/3aITUCH MTPUBATHBIX CBOMCTB Kjlacca, M Kak 3Ta

byHKIIMOHATBHOCTD MoAAepkuBaeTcs Rational Rose?

NS

~

JIABOPATOPHASA PABOTA NeS

PA3PABOTKA JTUAT'PAMMBI CXEM COCTOSIHUM (STATECHART)
IHopsiaoK BbINOJIHEHHS PA0OTHI

JluarpaMMbl aKTUBHOCTH W CXEM COCTOSHMU HeE SBIISIOTCS KOMIIOHEHTaMH MOJIEIH,
UCIIOJIb3yEMbIMH TIPH TeHepanuu kojaa. OHU HCIOJB3YIOTCS Ui MOJCIUPOBAHUS MOBEICHUS
KJIaCCOB M SIBJISIFOTCS] BAYXHBIMH KOMITOHEHTaMH MTPOCKTHOW JIOKYMEHTAIHH.

JluarpaMMbl COCTOSIHHMIA TpeHAa3HAYEHbl JJIsi HE3aBUCHMOTO OIHMCAHUS TOBEICHHS
KJIaCCOB KaK KOHEYHBIX aBTOMATOB. [Ipy 3TOM NOBEJEHHE OIMUCHIBACTCS KaK COBOKYITHOCTb
COCTOSIHHMH, TMEpeXO/Jbl MEXKIY KOTOPHIMH BBIMOJHSIIOTCS TPU BBITOJIHEHUH OIPEICICHHBIX
YCJIOBHI U COMPOBOKAAIOTCSI HEKOTOPBHIMH JACHCTBUSMH.

Co3anne uarpaMMbl COCTOSTHUH BBITIOTHSICTCS] HECKOJIBKHMMH CIIOCOOaMH.

Cnoco6 1. B oxHe Browser B kontekcTHOM MeHIo manku Logical View cienyer BeiOpath
New-> Statechart Diagram, a 3atem BBECTH UMSI HOBOU JHarpaMMBbl.

Crnoco6 2. B rnaBHOM MeEHIO NporpamMMbl cienayer BbiOpath Browse->State Machine
Diagram..., mocine dwero BbIOpaTh HyHKT <New> (uwnm BbIOpaTh HWMs JMarpaMMbl IIPH
HEOOXOMMOCTH PEIAKTHPOBAHUS CO3JaHHON paHee), a 3aTeM B TUAIOroBoM oOkHe (puc. 31)
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3a1aTb UM W TUII AUArpaMMBbI. 910 JUAJIOrOBOC OKHO ABJIACTCA O6IJ_[I/IM JIIsL 000HX THUIIOB
IMarpaMM aBTOMAaroB — M Ui AMarpaMM CXEM COCTOSIHHM, W JJIsl JuarpaMM aKTHBHOCTH,
HOATOMY B JIaHHOM Clly4ae HeoOXoquMoO BbIOpaTh Tun Statechart mis paspabotku nuarpammel

CXEM COCTOSHHIA.
Mew State Machine Diagr 7] ]

Title:

Mewlliagrarns

Diagram Type

= Activity
" Statechart Cancel |

Puc. 31. HI/IEUIOFOBOG OKHO BBOJla MMCHH M TUIIA JUAT'PAMMbI ABTOMATOB

W NucrpymenT Boibopa (Selection Tool)

A Tekcr (Text Box)

= | Kommenrapuii (mpumeuanue, Note)

.| SIxopw nna sameuanus (Note Anchor)

Cocrosinue (State)

S | Hauano (Start State)

. Komnen (End State)

@ Iepexox (State Transition)

| Tlepexon B To ke cocrosuue (Transition to Self)

(1

2 Puc. 32. I[1aHeJb MHCTPYMEHTOB JUISA AMATPAMMBI CX€M COCTOSIHMIi

Cnoco6 3. B aumarpamme KJIacCOB M3 KOHTEKCTHOTO MEHIO Kiacca BbIOpaTh MyHKT Sub
Diagrams—>New Statechart Diagram. Ilocie sroro mosButcst okuo Statechart Diagram.
Co3nanHas nuarpaMMa OyaeT MpuBsi3aHa K KJaccy, IOBEACHHE KOTOPOro coOupaics
MOJIENIUPOBaTh pa3paboTynk. TakuM 0Opa3oM, STOT CIOCOO CO3JMaHHSA JHArpaMMbl CXeM
COCTOSIHUHM  sBNIsieTCsl HauOosiee ecTecTBEHHBIM. JluarpamMmmy B JajbHEHIIEM MOXHO
nepeuMeHoBaTh U3 OkHa Browser.

Co3naHHble AUarpamMMbl IOCTYTIHBI U3 okHa Browser. IlaHens MHCTPYMEHTOB JuarpaMMsl
CXEM COCTOSIHUHM NoKa3aHa Ha puc. 32.

McxogHoe

Puc. 33. Cxema, copeprkaiiiasi Ha4aJIbHOE COCTOSTHUE, MEPEXO0J] U UCXOJHOE COCTOSHUE
Cpa3y BBIIEIUM OCHOBHBIE COCTOSIHUS, B KOTOPBIX JOJKEH MpeOriBaTh Maccus:

- HUCXOJHOE COCTOSHUE;

- COCTOSIHHE «H3MEHEH;

- COCTOSIHHE «COXPaHEH.
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NHununanmsaums

[OenHnunanusaums

L WcxonHoe J

enHumanu3aums

BBopg HoBOro

Bsop HOBOro

Q(’ e

CoxpaHutb

CoxpaHeH

Puc. 34. O6mias cxema COCTOSIHH ITABHOT'O KOHTPOJLIEpa

[lepexon B HMCXOIHOE COCTOSIHHE OCYIIECTBISETCS W3 HAYAJIBHOTO COCTOSHUSI TOCIe
uHUIManm3anuu oobekta Maccus. Ilepexon u3 mo00ro U3 COCTOSIHUNM B KOHEYHOE COCTOSTHUE
OCYIIECTBIISIETCS B pe3yjbTaTe JeMHUIann3anun oobekTa. [lepexos u3 MCXOAHOTO COCTOSIHUS B
COCTOSIHUE «COXPaHEH» OCYIIECTBIISICTCS B pe3ybTaTe 3arpy3Ku MaccuBa u3 daiina. [lepexon u3
HCXOJHOTO COCTOSIHUS B COCTOSIHHE «HU3MEHEH» OCYIIECTBISIETCS B pPe3ylibTaTe PYYHOrO BBOJA
MmaccuBa. [lepexos M3 COCTOSIHMSI «U3MEHEH» B COCTOSIHUE «COXPAHEH» BBIMOJIHSETCS B
pe3yJIbTaTe BBINOIHEHUS ONIEPALUN COXpaHEHMs MaccuBa. [lepexon U3 coCTOSIHUS «COXpPaHEH» B

COCTOSTHUE «M3MEHEH» BBIMIOJIHAETCS B Pe3yJIbTaTe PyYyHOTO BBOJIa HOBOI'O MacCHBa.
State Specification for Coxpanen i |

General Actionz | Transitin:nnsl SWimIanesl

Tupe | Action Exprezsian |

hdo
it
Copy
Fazte
[relete

Inzert
Specificatiorn.. .

(] I Cancel Aol | Browse vl Help

Puc. 35. JlnanoroBoe OKHO crienu(pUKAIIMA 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 crieu(pUKaINA ACHCTBUSL

MoxHO TaKke OOBEJUHUTH COCTOSIHUS «COXPAaHEH» M «UM3MEHEH» B HAJICOCTOSHHE
«CO3Ian».

Pa3merienne cocTosiHUI Ha AMarpaMMe BBINOJHSIOT B HHTYUTHUBHO OYEBHJIHOM MOpPSIKE.
CHavana pa3MemialoT HadalbHOE COCTOSHHME. MOXHO 3aJaTh €ro HMs WM 3aTepeTb
npelaraéMoe UMs M OCTaBUTh €ro 0e3bIMSHHBIM, T.K. IUKTOTPaMMa yKa3blBaeT Ha Ha3HaYeHHE
ATOTO COCTOSTHHSI. 3aTeM pa3MeCTHM HMCXOJHOE COCTOSHHE W CBSDKEM OTH JIBa COCTOSHUS
nepexonoM. Crenudukanys nepexoaa HacTpauBaeTcsl B JAMAJIOrOBOM OKHE, BBI3BIBAEMOM
JIBOWHBIM IIETYKOM Ha TIEpeXoj/ie WM Yepe3 KOHTEKCTHOE MEHIO mepexoja. B crenudukanmm
MOYKHO BBECTH UMsI COOBITHS, BBI3BABLIETO MEPEXOJI, @ TAKIKE CTOPOXKEBOE YCIOBUE NEPexoAa,
nochklT1aeMble COOOMIeHUsT U T.J. B JaHHOM citydae orpaHWYMMCs MMEHeM COOBITHS. [lomydanm
cxeMmy, IIOKa3aHHYIo Ha puc. 33.

JloGaBUM HA/ICOCTOSIHME «CO3MaH» W PAa3MECTUM B HEM COCTOSHHS «COXpaHEH» W
«u3MeHen». OpraHuzyeM Mnepexo.ibl MeX1y COCTOSHUSIMH (puc. 34).

Takum oOpa3om, ol1iasi cxema cocTosiHUM nmonydeHa. Cieayer ee qeTanu3upoBath. B xome
JeTau3ally ClIeAyeT yKa3aTh IeHCTBUS, CBI3aHHBIE C COCTOSHUSMHU.
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E Statechart Diagram: Array / MewDiagram ;lglil

HeuHuypanuzaugma

McxogHoe

General  Actions | Transition&l Swimlanez

Beog HoEOM

Stale Specification for Coxpanen d |

Jarpysra

Type | Action Exprezsion

Macoue Entry/ CoxpaHdTe

Beon Hoeoro
CoxpaHeH

antryd COXpaHATE

CoxXpaHHTE

Ok I Cancel | Apply | ﬂrow&evl Help

4| |

A

Puc. 37. CocrosiHue ¢ yKka3aHHBIMH JEHCTBUSAMU

Jls HacTpOWKHM COCTOSIHMSI «COXpaHEH» CJeIyeT B €ro KOHTEKCTHOM MEHIO BbIOpaTh
nyHkr Open Specification..., a B mosBUBLIEMCs] THaIOroBOM OKHe Bkiaaky Actions. Ilpu
BbIOOpE MyHKTa INSert KOHTEKCTHOrO MEHIO TaOJMIIbI, pa3MEIIeHHOW BO BKiIagke ACtions
(puc. 35), co3maercs HOBOe JeHCTBUE, oOO3HauaeMoe MeTkoil Tuma Entry/ B tabmuue. Jlns
pEIaKTUPOBAHMS JEUCTBUS CIEAYET BBIOJIHUTH JBOWMHOM IIEITYOK MBIIIKON HA TON METKE.

Turbl METOK NEUCTBUIL:

On Entry — nelicTBuE BBITIOIHSETCS TIPH BXOJIE B COCTOSTHHE;

On EXit — neiicTBre BBINOIHSACTCS TPU BBIXOJIE U3 COCTOSIHUS;

Do — neiicTBre BHIOMHSAETCS B MPOIIECCE HAXOXKACHUS B COCTOSIHUU;

On Event — neiicTBue BBITIOTHACTCS B ClTyyae HACTYIUICHUS ONPEIEIEHHOTO COOBITHSL.

B Hamem ciyuyae umeer cmbici 0003HAUUTH JeicTBUE «COXpaHUTH» MO BXOAY B
COCTOsIHHE «coXpaHeH». [loaTomy B HMKHEH yacTu okHa puc. 36 BeiOMpaeM tun AcCtion, BBoAUM
umsi Coxpanuth. CIUCOK IeWCTBUN B OKHE CHEU(pUKAIIMA COCTOSHUS U HOBBIA BHJI JMarpamMmbl
COCTOSIHUH MOKa3aHbl Ha pHc. 37.

[Ipu BbIMONHEHUU pabOTHl HEOOXOAWMO, OCHOBBIBASCh HA MaTepHale MpeablayHuX
71a00paTOpHBIX PabOT, U300pa3UTh TUArpaMMBbl CXEM COCTOSIHUH BCEX KIJIACCOB.
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JIABOPATOPHAS PABOTA Ne6

PABPABOTKA TUATPAMMBI AKTUBHOCTHU (ACTIVITY)
Ilopsinok BbINOJHEHHS Pa0OTHI

JluarpaMMbl  aKTHUBHOCTH  IpPEAHA3HAYCHBI I OTOOpPaKCHUS  B3aMMOCBS3aHHBIX
IOCIICIOBATEILHOCTEH ACHCTBUIA, IPOM3BOAUMBIX 0OBEKTOM B TEUCHHE €TI0 CYIICCTBOBAHUSI.
Co3anue AuarpaMMbl aKTUBHOCTH BBITTOJHSIETCSI HECKOJIBKUMH CIIOCOOaMHU.
Cnioco6 1. B okHe Browser B kontekcTHOM MeHto manku Logical View cienyer BeiOpath
New—>Activity Diagram, a 3arem BBECTH UMSI HOBOU JHarpaMMBl.
IF Hucrpyment Beioopa (Selection Tool)
e Texcr (Text Box)
Kommenrapuii (mpumeuanue, Note)
Sxops mas 3ameuanus (Note Anchor)
Cocrosiaue (State)
HetictBue (Activity)
Hauasno (Start State)
Komnen (End State)
Iepexox (State Transition)
[Mepexon B To ke cocrosiaue (Transition to Self)
I'opusonTansHas cuaxponusamus (Horizontal Synchronization)
Beprukansnas cuaxponusarus (Vertical Synchronization)
VYcnoshoe BetBienue (Decision)
«[1naBarenbHas gopokka» (Swimlane)

=

ae =1 2N ® « (I

3 Puc. 38. [lanejb HHCTPYMEHTOB /LISl AHATPAMMbI AKTHBHOCTH

Crnoco0 2. B raBHOM MeHIO HporpaMmbl clieayeT BeiOpath Browse—>State Machine
Diagram..., mocie d4ero BbIOpaTh TYHKT <New> (wiu BbIOpaTh WMs JUArPaMMbl TpPU
HEOOXOMMOCTH PEIaKTUPOBAHUS CO3JaHHOW paHee), a 3aTeM B IUaJoroBoM okHe (puc. 31)
3aJaTh UMS W THI JUArpaMMbL. DTO JIMAIIOTOBOE OKHO SIBJISIETCS OOIIMM Ui OOOWX THIIOB
JarpaMM aBTOMAaTOB — M JJIsl JAMarpaMM CXeM COCTOSHMM, W Ui JuarpaMM akTUBHOCTH,
NOATOMY B JIJAHHOM Cllydae HeoO0Xomumo BbIOpaTh Tl ACtiVity ans pa3paOoTKH TuarpamMMbl
AKTUBHOCTH.
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| 9

!

| ¢ .
| MyUnTL
\ ceus /
|

| M
L

‘M YcTaHoBUTbL \
\‘\ maccuB  /

|

| Orobpasums

Puc. 39. Jluarpamma akTUBHOCTH

\ Q

\ ¢

\ Y4YUTb MaccuB

| “=tArray (TempArr)
|
|
|
| )
| |
‘ \
‘ YcTaHOBUTL MaccuB \

|
\ entry/ “Array.SetArray (TempArr)
| |
| y

OT06pasuTts

entry/ MArray.Draw

v
7
L)

Puc. 40. Inarpamma akTUBHOCTH

Croco6 3. B mmarpamMmMe KacCOB M3 KOHTEKCTHOIO MEHIO Kjlacca BBIOpaTh MyHKT Sub
Diagrams—>New Activity Diagram. ITocne storo nosiButcst okHo Activity Diagram. Co3mgannas
nuarpaMMa OyJeT TNpHBsi3aHa K Kaccy, MOBEICHHE KOTOPOTrO COOHMpalcs MOICTHPOBAThH
pa3paboTunk. Takum 00pa3oM, 3TOT CIOCOO CO3JaHUs JUArPaMMbl AKTHBHOCTH SIBJISCTCSI
HanOoJee eCTeCTBEHHBIM. JlarpaMMy B AajbHEHIIIEM MOYKHO MIEPEMMEHOBATh U3 OKHa Browser.

CoznlanHble AMAarpaMMbl TOCTYIIHBI U3 OkHa Browser. Ilanens MHCTPYMEHTOB AHMarpaMMbl
aKTHBHOCTH TOKa3aHa Ha puc. 38.

Kakx MoxHO BHIeTh 10 puc. 38, HHCTPYMEHTApUN JUarpaMMm aKTUBHOCTH OTIMYAETCS OT
KJIACCUYECKOIr0, B YAaCTHOCTH, KPOME AaKTHBHOCTH, B JuarpaMMax MOTYT HCIIOJIb30BaThCA
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COCTOsSIHHA.

Bo mHOrmx ClIydasax pas3jindusa MEXAY COCTOSAHUAMHA U ,HGIZCTBPIHMH JA0CTAaTOYHO YCJIOBHEI,

U TUarpamMMbl aKTHBHOCTH OKa3bIBAIOTCS C TOYHOCTHIO 10 0003HAYCHUI IMOXO0KH HA JUarpamMMbl
COCTOSIHUM.

Swimlane Specification for Untitled ﬂﬂ
General |
I arne; ||
Clazz: I Processor j
Cvarier: Processaor

Contest:  Logical YWiew
Documentation:

[~
k. I Cancel Amply Browse vl Help |

Puc. 41. Hacrpolika niuaBaTeIbHON TOPOXKKU

B paccmaTpuBaeMoM npuMepe IMEET CMBICI TIOCTPOHTD AHarpaMMy aKTHBHOCTH ITpoIiecca
0o0paboTku MaccuBa 00paboTumkoM. B naHHOM ciyyae numarpaMma akTUBHOCTH SIBJISIETCS
CPEICTBOM (popManu3ali ajroputMa o0paboTKu ¥ (GOPMUPOBAHMS MPOEKTHOTO JIOKYMEHTA,
KOTOPBII (popMUpYeTCs MPOSKTUPOBILMKOM U TiepeaeTcs pa3paboTuuKy (IPOrpaMMHUCTY).

Kak Oblm0 paccMOTpeHO B JuarpaMMe MOCIEA0BaTEIbHOCTH (puc. 25), OCHOBHBIMHU
neiictBusiMu o0paboTyrka mpu 00pabOTKe MaccuBa JOJDKHBI OBITh: MOJYyYEHHE MaccuBa y
o0bekTa kimacca Array, o0padoTka MOJIy4YeHHOTO MacCHBa, YCTaHOBKA MAacCHBa, T.€. Tepenaya
oOpaboTaHHoro MaccuBa OOBEKTy Kiacca AITay, W BbIaya 3TOMY OOBEKTY KOMaHIbI
otoOpakeHust MaccuBa. ChopMupoBaHHAS TaKUM 00pa3oM Ararpamma rpuBeieHa Ha puc. 39.
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2% Activity Diagram: Proceszor / NewDiagram2 - O] x|

: 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 IUIaBATEIbHBIMU JOPOXKKAMU

HeiictBus [onyunts, YctaHoButh 1 OTOOpa3uTh CBS3aHbl C OOpALLIEHUEM K OIEparusam
kiacca Array. lns nomydenus MaccuBa onepauuu GetArray kiacca Array nepemaercst aapec
BPEMEHHOT'O MAacCuBa. OTOT BpEMEHHBIH MaccuB oOpabaTbhIBaeTcs, 3aTeM €ro e ajapec
nepenaercst omepamuu  SetArray kmacca Array. IlpomsBenem HacTpoiiky aeHCTBUE st
KOHKpETH3aluu 3TUX pemeHnii. Hactpoilka NeHCTBHN BBINOIHAETCS aHAJIOTMYHO HACTPOMKE
COCTOSIHUH, onucaHHO# Beime (puc. 35, 36). B nanHom ciyyae mpu Bxone B JeiictBue (On
Entry) HeoOxoauMoO BBIMOJIHUTH MOCBUIKY cooOmieHus oO0bekTy Array. Takum obpaszom, mpu
HacTpoiike neiictBus IloaydnTh MaccuB HY)KHO B HIJKHEH 4YacTH TUalOTOBOTO OKHa pHC. 36
BeIOpats T Send Event, ykasate umst coodmienus (Name) GetArray, ykasars apryment (Send
arguments) TempArr (BpeMeHHBIi MacCHB), yKa3aTb OOBEKT, KOTOPOMY IOCBLIAETCS
coobmienue, (Send target) Array. Jlnarpamma npuodperaet Buj puc. 40.

Jliist TOro 4To0bI OTMETUTH B3aUMO/JICHCTBUE SK3EMILIpa Kilacca Processor ¢ sK3eMIuisipoM
KJj1acca Array, HCIOJIBb3YEM IJIaBaTCIbHBIC TOPOIKKHU. Co3maanM nBe IIaBaTelIbLHEIC JOPOKKH H
HACTPOUM HX Yepe3 HX crenudukanuud (B YaCTHOCTH, YKa)XKeM KJacchl, K KOTOPBIM OHH
OoTHOCSTCS — puc. 41). B maHHOM ciydae netanu3aius ¢ yKa3aHueM oreparui kimacca Array yxe
Obula TPOM3BE/EHA, MO3TOMY JETaTU3UPOBATh NCHCTBUS, BBINOJHSIEMbIE KiaccoM Array, He
OymeM — JOCTaTOYHO yKa3aHUsS Ha B3aUMOJICHCTBHE C HUM 00beKTa Kiracca Processor (puc. 42).

HeiictBue OOpabotath MaccuB TpeOyer 0oee CEephe3HOr0  alrOpPUTMUYECKOTO
paccMotpenus. [loaTomy co3zmaaum Uit 3TOro JEHCTBHS BIOKECHHYIO JUArpaMMy aKTUBHOCTH

CrobpazuTe
MACCHE
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IpH IOMOIIM ITyHKTa KOHTeKcTHOTrO MeHto Sub Diagrams—>New Activity Diagram.

O0paboTKy OyjeM MPOU3BOIUTH B ITUKJIE TYyTEM YMHOMXCHHS KaXKJOT0 3JIEMEHTa MacCHBa
HAa YHUCJIO, KOTOPOE B 3aBHCHMOCTH OT THIA OOpa0OTKH MPOUHUIIMATH3UPYEM JIMOO 3aTaHHOU
BEJIMYMHOM, MO0 BEIMYMHOM, oOpaTHOM 3amaHHOW. OOpaboTKa MOKHA COJEpKaTh B cede:
WHUIUAIM3AIWI0 [MKJIA, WHULNUAIN3AIUI0 MHOXHUTENsA, 00padOTKy J3JIeMEHTa MAacCCHUBa,
WHKPEMEHT CUCTYHMKA ITUKJIa M 3JIEMEHTBI YCIOBHOTO BETBJCHHS. B 00muX deprax auarpamma
AKTUBHOCTH UMeeT BUA puc. 43. J[anee MOKHO YTOYHATH €€ BIUIOTH 0 pa3paboTKu (hparMeHToB
kona (puc. 44).

MHMLM anMzaLma
UMENa

rmcType =1

FrocType=10

MHMLM anMzaLma
MHO®MTENA 1

MHULM anuzauma
MHOMMTENA 2

F.oHeU MaccHes

He koHew MaccHES
CbpaboTka anemMeHTa
MACCHER

HMHkpemeHT
CHETYMEA UMKNa

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. KonkperuzupoBaHHas Juarpamma akTUBHOCTH 00paOOTKU MaccuBa

JIABOPATOPHASA PABOTA Ne7

OBPATHBIA UH)KUHUPUHT
Ilopsinok BbINOJTHEHHS Pa0OTHI

B Tepmuuonorun Rational RoOse o0paTHbIM HMHXWHHUPHUHIOM Ha3bIBaeTCs IPOLECC
BOCCTAHOBJICHHUSI MOJICIIN 110 HCXOJHOMY KOy Ha SI3bIKE MPOrPaMMHPOBAHHUSI.

Ilpu opuenTtamuu Ha s3bik CH++ oOpaTHas WHXKCHEPHUS BBIMOJIHICTCS IPU HOMOIIH
cpenctBa Rational Rose C++ Analyzer. On MoxeT ObITh 3amyllieH Kak M3 MakeTa Mporpamm
Rational Rose 2000 Enterprise Edition, Tak u npu moMomuu mMyHKTa riaBHOro MeHro Rational
Rose 2000 Tools—>C++->Reverse Engineering.

[Ipomecc 0OpaTHOrO WHXKMHHUPHHTA HAuyMHAETCS C CO3JMaHMs Hpoekra B cpexe C++
Analyzer. Co3nanue mpoeKTa BBIMOJHIETCS MPU MOMOIIM TMyHKTa riiaBHOro MeHrio File—>New
WIIM COOTBETCTBYIOIEH KHOIIKH NTAHEIN HHCTPYMEHTOB.

['maBHOE OKHO peaKTUPOBaHUS MPOEKTa MOKa3aHO Ha puc. 45.

Knomka Caption... npenHa3HadeHa Juisi 3alaHisi HAMMEHOBaHUs npoekTa. HamMeHoBaHue
MIPOEKTA BBOJUTCS B TUAJIOTOBOM OKHE puc. 46.
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4% Rational Rose C++ Analyzer 10l =|
File Edit Action Wiew MWindow Help

D|=|Q|S| || m|E | = ghlew| a] 23] WE|&|]| 8] 2N

P [=TE
Caption... [ |
Dileclolies...l Extensions... I
’W ’W‘

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

f=d1=IE
|For Help, press F1 ,_ A

Puc. 45. O6ommii Bua cpeast Rational Rose C++ Analyzer u rmaBHOE OKHO pelakKTHPOBAHUS
MpOEeKTa

_ioix

Pleasze enter a dezcriptive caption for this project. .
| |
cucs|

Puc. 46. /IlnanoroBoe 0OKHO BBO/Ia HAUMEHOBAHUS TTPOCKTA

CHucok TUpeKTopuil mpoekta GOpMHUPYETCS B JUATIOTOBOM OKHE pHUC. 47, BBI3bIBAEMOM
npu momolnd KHomku Directories.... J{ns OonbIIMX W pa3BETBICHHBIX MPOCKTOB IOJIE3HA
BO3MOXHOCTh (OPMHUpPOBaHUs CIUCKa aupekTopuit. HabGop snemenToB ympasienus Current
Directory Name mo3Boasier BeiOpath auck (Drives), moaxmounts cereBoit auck (Network...),
BeIOpaTh aupekropuio (Directory Structure), m06aBuT B cnmcok Tekyirywo aupekropuio (Add
Current), ee mogmupexropuu (Add Subdirs), nnm Bioxennyro nepapxuto (Add Hierarchy).

OueBuaHO, B MpOCTEilieM ciaydae, Korja Bce (ailibl MCXOAHBIX KOJO0B (*.cpp, *.h)
pa3MeNIaTcsl B OJHOW JUPEKTOPHH JOCTaTOYHO HAWTH ee B JepeBe W Haxarh kHonky Add
Current. TIpu sToM BbIOpaHHasi AUPEKTOpHs mosBiseTcs B crmcke Source Directory — Data
Directory. 3nech B kosmorke Source Directory orobpaskaeTcst BeIOpaHHast TUPEKTOPHS HCXOIHBIX
KOJIOB, a B kKojoHke Data Directory — nupekropusi, riae OyayT XpaHHUThCS CIy)KeOHbIC (ailiibl
MPOCKTA.
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=10l

Source Direchary Drata Direchary

t I R d'uwtteachingtizdevelrationalharayhzource  chprogram fileshrationalvroze 20004z ++"

— Current Directory M ame — Selected Directaries —
d:sluteachinghisdevelationaltarray j Filker | Remawe |
Directarny Struchure: D ata Directony...
; Add C b
= 'Sde_"d = ﬂl Sef b Current
[==> rational

i

= anay Add Subdirs | Spply Patters
Add Hieraru:hyl Search List...

[nelude

I = d j Metwark. . | Exclude

— Default Data Directony Pattern [* denotes source directony)

|$Dx-‘-.T.M“ Set to Current

| k. I Cancel | Help

Puc. 47. lnanoroBoe OKHO CIUCKa TUPEKTOPUI NPOEKTa

[MuktorpamMma ¥+ mpenHa3sHadyeHa il M3MEHEHHMS MOJOXKEHMS IUPEKTOPUM B CIIHCKE.
[Mukrorpamma <1 mpenHazHaueHa /IS yKa3aHHs, BKIIOYACTCS JIM JHUPEKTOPHS B TOWCK
3aroJIOBOYHBIX (hailyioB, mojkiodaeMbIx aupektuBamu #include. Tlpy momomm MHKTOTpaMMbI
R B cosnaBaemoii mocie 0OpaTHOTO MHKMHMPHMHIA MOJEIM MOKHO YCTaHOBUTH 3alpeT Ha
TeHEpalnio KOoJa, YTOObI HE MOBPEIUTh MCIPABICHUS, BHECEHHBIE B MCXOIHBIA KOJ IOCIE €ro
reHepaLuy.

IIpu momorm KHONKK EXteNnsions... BBIBOAMTCS JHAIOrOBOE OKHO PHC. 48, Tie MOXKHO
yKa3aTh pacimipenus (B HameM ciydae *.h u *.cpp), ucnonb3oBanHbie B npoekre. C++ Analyzer
YCTaHOBHUT COOTBETCTBYIOIIME UM PACIIUPEHHUSI CBOWUX paboUmX (ailyios.

Knonka Bases... mpennazHadeHa Juisl yka3zaHUs 0a30BOr0 MPOEKTa, MOITYYEHHOTO MpHU
nomortu C++ Analyzer panee. 910 ObIBacT HEOOXOMMO, KOT/Ia B KPYITHOM MPOEKTE HEKOTOPBIH
€ro MOJyJb MOJKIIOYAETCS K OCTAJIbHOW YacTM B BHJE OMOIMOTEKH, a AN YCIEUIHOH
KOMITWJISIIIAM ~ OCTAIBHBIMHA ~ YacTSIMH  NPOEKTa HCIIOJNB3YeTCs  3arojOBOYHBIN  (ailm ¢
o0BsiBIeHUSIMH  (QYHKIMI W Ki1accoB OuOIMOTEeKH. B 3TOM ciyyae co37ar0T MPOEKT IO
OMOIMOTEKE, a 3aTeM €Tr0 BKJIIOYAIOT B Ka4eCTBE 0a30BOT0 BO BCE MPOEKTHI, T/I€ 3Ta ONMOIHOTEeKa
UCTONIb3yeTCs. DTO CIpPaBEUIMBO M JUIA CTaHIAPTHBIX OMOIMOTEK cpeicTBa pa3paboTku. B
JAaHHOM cirydae He OyaemM GopMHpOBaTh CIIUCOK 0a30BBIX MTPOEKTOB.

g

Cinives:

di

i Project File Extensions x|
Source Data

B .Cpp ety SpER |
B h .chih

Body |

Hemave |

MHew Estenszion

I ;I Add
2k, I Eancell Help

Puc. 48. lnanoroBoe okHO (hOpMUPOBAHUS CITUCKA PACIIMPEHHUI MPOEKTa
ITpu momormm kHonku Files... MoxxHO yka3aTh KOHKpeTHBIC (hailyibl, KOTOPBIC MPEIACTOUT
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aHaATM3UPOBaTh M PEKOHCTPYHMPOBATh MO HUM Mozenu. JluamoroBoe OkHO BbiOOpa (haitioB
npuBeneHo Ha puc. 49. B ciimcke Files Not In List ykasansr aiinbl, BXOJAIINAE B OTMEYCHHYIO
panee nupekTopuio, B criucke Files In List — cdaiiibl, BXoasiiue B CIMCOK aHaNM3upyeMbix. 13
NEPBOTO CIUCKA HYXXHO TEPEMECTUTh HEOOXOAHMMBIC (aillibi BO BTOPOW. DTO JenaeTcs Npu
nomoru kaormok Add Selected, Add All. Beibepem Bce (aiisibl, omydeHHbIC paHee reHepanuei
kona. I[lpuMmepHBId BHI OKHa TpOEKTa (Ui TpHMEpa, PAcCMOTPEHHOTO B MaTepuaie
peIbIIyIUX padoT) mokas3ad Ha puc. 50.

JIns BBIIOJIHEHMs JAJIbHEUIINX JCHCTBUU HY)KHO OTMETHUTh Bce (haljbl MPOEKTa, Kak
M0Ka3aHO Ha PUCYHKE (Hampumep, pu momoInu KiaBuiiy Shift u Mbiim).

_lpjx

Filez Mot n List [Filkered) Filez In List: [Unfiltered]
aray.cpp Sdd Selested |
array.h
processar. cpp Add Al
pracessarh Hemove Selected

Bemove &l |
Eile Filter: Im j Filterl

Current Directarny:  d:5. hizdevelhrationalsarawhsource®,

Diirectary Structure: FPraject Directany List:

[ teaching |  Add Curent | I R d\uetteachingsis
[ izdevel :
Add Subd |
[ rational 2100
Add Hierarchy |
B emowe M=) |

I = d j M etwark... | HBefresh Project File List |

] I Eann::ell Help |

Puc. 49. JlnanoroBoe okHO (OpMHPOBaHUs crIMCKa (ailyioB MpoekTa
Jlasiee mpoOM3BOAMTCS aHAU3 TIPU TIOMOIIM MYHKTa rilaBHOro meHio Action—>Analyze. B
pe3ynbTare aHajM3a CO3/arTcs paboune (ailyibl MPOeKTa B AUPEKTOPUH, YKA3aHHOW BO BTOPOM
cronbue crimcka Directories. OOpatuTe BHUMaHUE Ha CO3JaHHBIC (ailjibl, UX PACIIMPCHUS U
COZIEPIKUMOE.

Dirive:
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=101.x]

Caption. .. ||A.nay1 |

Dilecturies_._l Extenzions.

-1 d-Auviteachinnhizdevelrabinnallamravhznurce -- r -
1 1 FT »

Bases___ || <None» |

d-\luviteachingiisdevelirationalhamayizource [4)

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

array_ h Type 1 Unknown Ci=source 5z=szource

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

Puc. 50. I'maBHOE OKHO pelakTUPOBAHUS MPOEKTa mocie GopMUPOBaHUS criMcKa (aitnoB

il x|
[l | fileshrationalyros e 2000Y ZhIOLICE. M Er.;.wge___l

Title: I.-’-'-.rray1

Option Set: IFirstLu:u:uk [ JREL D”tl Edit... |

Surnmary of Optionz

Option Set : FirgtLoak, -
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 D ezsign File:
Categary File Extenzion - Do Mat Model -

- Subgygtern Options. .. ;I

ok I Eancell Qverwritel Help |

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

[Tocne mpoBeneHus aHaIM3a MOXHO 3alycKaTh AKCHOPT MOJENTU IMPH MOMOIIU ITyHKTa
riaBHoro MeHro Action—>Export to Rose... (puc. 51). IIpu momoru nonst BBoaa File u xHomku
Browse... MoxxHO M3MeHHTh UMs (Qailia, npeasaraemMoe 1Mo ymoiyaHuro. UtoObl He MOTEpSATh
JarpaMMbl, TIOJYYEHHbIE B MPEIBIIYIIHNX JTa00OpaTOpHBIX paboTax, HEe yKa3bplBalTe UM (paiina
MOJIeJIH, B KOTOPOM BBITIOJHSUTUCH MpeAbLayire padoTel. [Ipu momoru crnucka Beioopa Option
Set u knomkum Edit... MOXHO W3MEHATH HACTPOWKHM SKCMOpTa (B HacTosmIed pabore He
paccmatpuBaetcs). Knomkoit OK 3amyckaercst mporiecc coxpaHeHUs] MOJICTIH.

[Mony4dennsrii daitn moxxeT 0bITh OTKpHIT Rational Rose 2000.

[Tpu BBITTOTHEHUHM HACTOSIICH PabOTHI CIEAYET IMyTEM BBIMOJHEHHUS ONMMCAHHBIX JEHCTBHUI
BOCCTAaHOBUTBH MOJIEJIb C TMAarpaMMOM KJIaccoB M3 KOJa, CCEHEPUPOBAHHOIO B XOJ€ BBINOIHEHUS
npeaplayei 1abopaTopHoit paboTHI.

VY6enuBmuC, B  KOPPEKTHOM BOCCTAaHOBJIEHMH JHarpaMMbl — KJIACCOB, CJIEIYET

ucciacaoBarb 3aBHCHUMOCTH pa60T1>1 aHaJIM3aTopa KoOJa OT CHy)KCGHHX KOMMCHTApPUCB,
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paccraBisieMbix Rational Rose B renepupyemom kone. Kak BoccTaHaBiIMBaeTCsi Kiiacc, €CH B
COOTBETCTBYIOIIIEM MOJYJIE YAQIUTh KOMMEHTApHH BHYTpH o0O0bsBiIeHHs Kiacca? Kak
BOCCTAHABJIMBAETCS KJlacc, €CJIM yaJIuTh KOMMEHTApUH BHE 00bsBIICHUS Kiacca?

9.2. Meronuyeckne peKOMEH/IAIMH 0 MOJITOTOBKE MUCHbMEHHBIX paboT.

[TucbMeHHBIMU pabOTaMU TIO TaHHOW TUCIMILIMHE SIBIISTFOTCS TOKJIAIbI, 8 TAKIKE OTUETHI
0 TabopaTOpHBIX paboTaxX, KOTOPhIE OOYJAIOIINECS BBITIOIHSIOT U OOPMIISIIOT B COOTBETCTBHUHU C
TpeOOBaHUSAMU, N3TI0XKEHHBIMU B [IpakTukyme no aucuuiuimHe «[IporpaMmHas MH>XEHEpHUs.

MeToanuyeckne peKOMEHJAALUMU IO MOArOTOBKE MHCbMEHHBIX PadoT, TPeOOBAHUAA K HX
coepxaHuI0 U 0popMIIEHNIO

Iopsinok cocTaBeHus: ¥ 0(popMIIeHHUS O0TUYETa 0 1abopaTopHoii padoTe

B 3HaunTenbHON Mepe 3((EKTUBHOCTh PEIICHUs 3aJauil 110 BBITIOJHEHUIO J1a00paTOPHOM
paboThl 3aBUCUT OT KayecTBa COOTBETCTBYIOLIEro oTyera. s 3Toro HeoOXomumo coOioaaTh
CIIC/TYIOIIE OCHOBHBIC TPEOOBaHUS MO COCTABJICHUIO U O(OPMIICHHIO OTYeTa, OOYCIOBJICHHBIC
COOTBETCTBYIOIIMMH HOPMATUBHBIMU JOKYMEHTaMU. TEKCT oTyeTa J0DKEH OBbITh JIAKOHUYHBIM U
BMeCTe C TeM  HMH(OPMATHUBHBIM. TEKCT IOJDKEH OBITh H3JIOKEH C COOJIIOACHHEM IPaBUII
rpaMMaTHKU. OTYET COCTaBISETCS C 00s3aTENbHBIM COCTaBICHUEM CIIEAYIOLINX Pa3/iesIoB:

1. 3aronoBok oTuera.

2. llenu paGoTHI.

3. Meromuka paboTEHI.

4. Tlopsm0K BBINOTHEHUS PaOOTHI (3TAMbI pabOTHI).

5. BriBojibI 110 pabore.

1. B 3aro;1i0Bke oT4era NpUBOAATCS HAaMMEHOBAHUS MICHTH(DUIMPYIOMUX Mpu3HakoB: OTyer 0
JaboparopHoii padore Ne 1 no Teme, Hampumep, «USe-Case muarpammbl»y, HUKE YKa3bIBAIOTCS
JTaHHBIE CTy/IeHTa ((haMHUIMs 1 MHULUATIBI, BUJL OOYUeHHMs], CIIELHUAIbHOCTD, KYpC, FpyIa).

2. B paznene Heab padorsl  GopMynupyeTcs 1esid paboThl CTy/IEHTa B COOTBETCTBUH C
cogepkanueM paznena «llocraHoBka 3afgauM» AaHHOM PabOTHl U MHIMBUAYAJIBHOTO 33/1aHMS
CTYJICHTY Ha pPadoTy.

3. B pa3nene Meroauka padoThl YKa3bIBaeTCs METOJMKAa PabOThl B COOTBETCTBUM C
uMmeroleiics  GopMmynupoBkoil B pazgene «Meromuka pabOTeDy — JaHHOW — pabOThI M TIpU
HEOOXOMMOCTH YTOYHSETCS B 3aBUCHUMOCTH OT COJIEpKaHMsS KOHKPETHOTO BapHaHTa 3a/1aHMs
CTYJICHTY Ha MTPAKTHUECKYIO padoTy.

4. Tlopsinox BbINOJHeHMs1 padoTbl. [IpuBoasATCS HOMEpa M HAaUMEHOBAaHMS OTaIloB
paboThl, TpemycMOTpeHHbIe st  pabotel maHHOTO [IpakTrkyma. Ilo KaxmoMmy W3 93TaroB
NPUBOJIUTCSI ONMCAHUE BBIMOJHEHHBIX CTYAEHTOM paloT, HAINpaBJIEHHBIX Ha JIOCTIKEHUE U
pabotsl. [Iporyck kakoro-nubo w3 3tamoB  pabotel [IpakTrkyma He momyckaercs. B pamkax
ATANOB TMOMEIAETCS] COOTBETCTBYIOIIUM WJUTIOCTPATUBHBIM MaTepuan -  TaOJIMIbl, PUCYHKH
(rpacdukn), MoNydyeHHbIE MO XOMYy peleHHs 3aJaud  paboThl. OO03HAUEHHE HILTIOCTPATUBHOTO
Marepuasia BBIIIOJHAETCS B COOTBETCTBUM C IMPAaBWJIAMH, MPUHATBIMU JUIS  ITyOJUKAIMK.
O0o3Ha4YeHNe KaXIOH TaONWIBI M PUCYHKA JIOJDKHO MMETh HOMEp M HamMeHoBaHWeE. BHyTpu
Ka)XJI0ro OT4eTa TalOJWIbl U PUCYHKH OO03HAYAIOTCSI COOTBETCTBEHHO CKBO3HBIMH HOMEPaMH.
O6o3Hauenne TaOiIMIbl yKa3blBaeTcsl Haja TaOnuieidl, a 0003Hau€HHE PHUCYHKA MOJ PUCYHKOM.
[lpuBoaMMBIE B TEKCTe JAaHHOW  paOOThl MpPUMEPHl BKIIOYATh B OTYET HE pa3peraertcs.
[Tpumensiercs TOIBKO MaTepHall, MOTYYEHHBIH B X0J1€ Pa0OTHI CTYIEHTOM 10 COOTBETCTBYIOIIEMY
3aJJaHUIO, TIOJIYYEHHOMY OT IPEro1aBaTelis.

5. TlocnenqHuM paszenoM oT4eTa SBISAIOTCA BBIBOABI 10 paboTre. DTO camas CIOXHas U
TpyaHas 4acTh paboTbl. O4eHb BaKHO, YTOOBI BBIBOJBI OTPAXadM METOAWKY, TEXHOJOTHIO,
IpUMEHseMble IPOrpaMMHO-aIapaTHble CPeCTBA peleHus 3a1aun. [lone3Ho kaxxaoMy U3 3Tanos
paboTh! (HOpMyYIMPOBATH HE MEHEE OJJHOTO BBbIBOJA. BBIBOA MOXKET coaepKaTh OT OAHOTO JI0 TPEX
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npeiokeHnid.  POpMyTUPOBKH BBIBOJIOB JOJDKHBI OBITh KOHKPETHBIMH, HH(POPMATHBHBIMH,
JTAKOHUYHBIMH, II0 BO3MOXXHOCTH MOJKPEIUIATHCS KOIUYECTBEHHBIMU IaHHBIMU.

OdopmiteHre oTyeTa BBIIOIHSACTCS C y4ETOM OOIICHPUHATHIX MpaBuil. I padudeckast yacth
OTYETOB [JOJDKHAa COOTBETCTBOBaTh IpaBWiaM TIpaduyeckoro odopmiieHus. TekcT ordera
Habupaercs B penaktope Word dyepes 1,5 unrepBana, 14 kernb. Cnenyer ucnoian30BaTh mpudT
Times New Roman. 3arosoBku pa3ziesioB U MOAPa3IeiioB BBLICISIOTCS KUPHBIM mmprdTom. [locre
OKOHYaHHUs O(pOpMIICHHSI OTYETA OH IPOBEPSETCS CTYAEHTOM Ha MPEAMET KaueCTBO COJCPKaHUS U
¢dopmel. Ilpn ycnoBum oOHapyxeHUs OMMOOK mocienHue uchpasisitorcsd. Ilocne ycrpaneHus
nedexkroB oTuera ero oSkpaHHas (¢GopMa, WIM TPUHTEpHAs paclieyaTrka IpeIbsBISIETCS
npenozaasarento. [Ipu ycinoBun oOHapykeHMs NpernojaBaresieM OMIMOOK B OTYETE CTYIEHT UX
UCTIPABISIET W TPEIBSABISET OTYET NPENoJaBaTeNlio MOBTOpHO. Eciam ommbOK HET, TO OTder
INPUHUMAETCS U COXPAHSIETCSl Ha )KECTKOM JIHCKE.

Otyer mo paboTe COXpaHSETCs CTYJCHTOM B BUJE OTAEIbHOro (aina. B umenun ¢aiina
yKa3bIBaeTcsl (haMUiIMs CTYJIEHTAa U HOMEp BBIIOJHEHHOW pabotTel. MDaiin coxpaHsercs B Marke ¢
(damunen CTyIeHTa B MallKe COOTBETCTBYIOIIEH CTyieH4YecKoU rpymbl. [lanka rpynmsl coznaercs
Ha TEepBOM 3aHATUM. B MMeHM mamku rpynmsl JOJDKEH MPUCYTCTBOBATh MHJEKC rpymibl. [lamnka
IpyIIIbI BKIIOYaeTcs B nanky «Mou J10KyMeHTbI».
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Ipuiaoxenus

Ipunoocenue 1
AHHOTALUSA JUCHUTTJTIMHBI

HucnurnuHa peanusyercs Ha (akyiabTere nHpopMarmoHHbIX cucteM u 6e3onacHoctn UMHTD
PITY, xadenpoii ”HPOPMAITMOHHBIX TEXHOJIOTUN M CUCTEM.

Llenp AMCHUINIMHEL: ano6peTeHHe 3HaHPII>i, HAaBBIKOB U1 YMCHI/Iﬁ B 00JaCcTH IMPUMCHCHHA

COBpPCMCHHBIX IIOAXOJOB K IIPOCKTUPOBAHUIO, pa3pa60TKe, TCCTUPOBAHHUIO MW OSKCILTyaTalluu
MIPOrpaMMHBIX ITPOTYKTOB.

3ajaun:

L] I/I3yT~IeHI/Ie n CpaBHI/ITGJII)HHﬁ aHaAJINn3 COBpeMeHHBIX HpOHeCCOB HpOCKTI/IpOBaHI/ISI n
pa3paboTKu IPOrpaMMHBIX MPOAYKTOB;

® H3Y4YCHHUC IPHUHOUIIOB W MCETOAOB OLCHKU KadeCTBa MW YIIPABIICHHA KadC€CTBOM
MpoOrpaMMHOI0 IIPOAYKTa,

e mpuoOpeTeHrue MPAKTHUYECKHX HAaBBIKOB (OPMHPOBAaHMS M aHanIW3a TPeOOBaHMIA,

OLICHKU Ka4eCTBa U TCCTUPOBAHUS ITPOTrPAMMHBIX IIPOAYKTOB.

JlucuuniauHa HarmpaBiieHa Ha (QOPMUPOBAHUE CIEAYIOMNUX KOMITETEHIUI:

OIIK-4 crnocobeH pemaTh CTaHAAPTHBIE 33Jaud NPOPECcCCHOHATBHON NEATENBHOCTH Ha
OCHOBE MH(OPMAIIMOHHON U OMOIMOrpaduecKoi KylIbTyphl ¢ IPUMEHEHUEM HH()OPMAIIMOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTHH M C YYETOM OCHOBHBIX TpeOOBaHWI HH(OPMAIMOHHON
0€e30I1aCHOCTH

[1K-2 cnocobeH pa3pabaTeiBaTh, BHEAPSTH U aJlalTUPOBATh MPUKIATHOE IPOrPAMMHOE
obecrieueHue

[1K-8 cmocobeH mporpaMMHpOBaTh MPHIOKEHHS W CO3/aBaTh  IPOTPAMMHBIC
MIPOTOTHITHI PEIICHUS MPUKIATHBIX 33124

[1K-10 Cnocoben mnpuHMMaTh Y4acTHe BO BHEAPEHHM, aJanTallid W HacTpOHKe
UH(POPMALIMOHHBIX CHCTEM

[1K-12 ctocoGHOCTh ~ TPOBOAWTH  TECTHPOBAHHE  KOMIIOHEHTOB  IPOTPAMMHOTO
obecnieuenus MIC

[1K-13 CnocoOeH  oOCymIeCTBIATh HMHCTAUISALMIO W HACTPOHKY  IapaMeTpoB
IpOrpaMMHOTr0 obecrieueHust UH(HOPMAIIMOHHBIX CUCTEM

[1K-15 Cnoco6eH ocymecTBIATh TECTUPOBAHNE KOMIIOHEHTOB HH()OPMAIIHOHHBIX
CHCTEM IO 33/IaHHBIM CLIEHAPHSIM.
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3HaTh:

COBPEMEHHBIC TPOIIECCHl TMPOSKTUPOBAHUS U Pa3pabOTKH MPOrPAMMHBIX MPOIYKTOB;
NPUHIUIBI  YIPAaBICHUS KayeCTBOM MPOrPaMMHOTO OOECNEeYeHUs; METOJbl TECTUPOBAHUS
MIPOrPaMMHOTO TIPOJIYKTA.

VYMmeTs:

MPOBOANWTH CPAaBHUTEIBHBIA aHATU3 TPOIECCOB IMPOCKTUPOBAHUS H  Pa3padOTKH
MPOrPaMMHBIX TPOAYKTOB U JieJaTh OOOCHOBaHHBIA BBIOOp; BBITIONHSATH (OPMUPOBAHUE U
aHanu3  TpeOoBaHMIA  JUIsI  pa3padOTKHM  MPOTPaMMHBIX  TMPOAYKTOB,  pa3padaThIBaTh
JTIOKYMEHTAIMI0, HEOOXOJMMYIO0 IS TECTUPOBAHHUS IMPOTPAMMHOIO TIPOJYKTA; BBIMOJIHATH
TECTUPOBAHUE TPOrPAMMHOTO MPOYKTA.

Bnanets:

nHpopManuerd o0 mporeccax pa3padOTKM M JKU3HEHHOM IMKJIE TMPOrPaMMHOTO

O6€CH€‘I€HI/I5{; HHCTPYMCHTApUEM IJIs1 pa3pa60TI<H U TCCTUPOBAHUS ITPOTPAMMHBIX ITPOAYKTOB.

PaGoueit mporpammoii MpeyCMOTPEHBI CIISTYIOIINE BUIBI KOHTPOJIS: TEKYITUH KOHTPOITh
ycreBaeMoCTH B (opMe 3alluThl OTYETOB IO JIabOpaTOpPHBIM paboTaMm, MPOMEKYTOYHAs
aTTectanus B QopMe 3adeTa ¢ OIEHKOH B MEpBOM ceMecTpe, B opMme dK3aMeHa BO BTOPOM
ceMecTpe.

O6m1ast Tpy10EMKOCTh TUCIMUIUIUHBI COCTABIISECT 6 3aU€THBIX €UHUII.
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JIMCT U3MEHEHUA
Ne | Teker akryanuzauuu win npuiaraeMbii Kk PIIJ[ nokymeHT, Hara Ne
COJIep KALINI N3MEHEHMSI IPOTOKOJIA
1 | [Ipunoxxenue k aucty usmeHeHuit Nel 26.06.18 12
2 | Ilpunoxxenue K TUCTY u3MeHeHui Ne2 26.06.19 12
3 | Ilpunoxenue K TUCTy U3MeHEeHUH No3 08.06.20 12
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[IpunosxxexHue K nucry
n3MeHennit Nel

1. Ilepeuenb nporpammuoro odecnevenus (II0) (k n.7 na 2018r.)

Neri/mm HaunmenoBanue OcCHalleHHOCTh
CHCIIUATBHBIX CrelUaIbHBIX [epeyeHp JIMLIEH3UOHHOTO TPOrPAMMHOTO o0ecrieYeHusL.
MHOMEIIEHHI U MHOMEIIEHHUH U PexBU3UTHI NOATBEP)KAAIOLIETO JOKYMEHTA
TIOMETIICHIH IS MIOMEILEHN 11 Hamvmenosanne |JInnensus/ceprudukar/aka3| Jarta
CaMOCTOATENIFHONW | caMOCTOSATEIHHON PaboTHI 1o JULECH3UU
paboTsI
1)JTaboparopwust 1 KoMIBIOTED Windows 7 68526624 6e3 maThl
HHOPMATHKH TperoIaBaTents, Microsoft office 49420326 08.12.2011
—aya. Ne 203 12 xoMIBIOTEPOB 2010 Pro 77626-009-0000007-41832  |6e3 nathl
00yJaroIIuXCs, Microsoft CBOOOIHBIN JIOCTYTT
MapKepHast J0CKa, Visual Studio  |647526 CBOOOHBIN
MIPOCKTOP 2005 2696062 JOCTYTI
6e3 aThl
Mozilla Firefox |1894141205092525 26.10.2012
Matlab 05.12.2014
Mathcad
Education -
University
edition
Kaspersky
Endpoint
Security

2. [lepeyenn coBpeMeHHBbIX MpodeccnoHalbHbIX 0a3 1aHubIX (b/l) 1 nndopmaumnonHo-
cnpaBouHbix cucrem (MCC) (k n.6.2 na 2018r.)

Neni/

HanmenoBanue

1

MexnyHapoanble pedepaTuBHble HaykoMeTpuueckue b1, nocrynHeie B pamkax
HallMOHaNbHOU nmoanucku B 2018 r.
Web of Science
Scopus

[Tpodeccuonanbubie MOHOTEKCTOBBIE B/I, MOCTymHBIE B paMKaX HAIMOHAIBHOU
noamucku B 2018 T.
Kypuaner Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals
Kypnanst Taylor and Francis
DJIeKTPOHHBIC M3/IaHMsI U3aTeILCTBA Springer

KomnproTepHbl€ CIpaBOYHBIE IPABOBBIE CUCTEMBI
Koncynsrant Ilnroc,
l'apanT

3.CTpyKTypa IMCHUILIHHBI (1.2 1J1s1 cTyAeHTOB npuema 2018r.)

OO6mmast Tpy10EMKOCTh TUCIIUIUIMHBI COCTABIISICT:

e B IIEpBOM cemecTpe 2 3.€., 72 4., B TOM YHUCIIe KOHTaKTHas1 paboTa o0yJaromuxcs
c penoaBarenieM 28 4., B TOM 4yucIe JeKiuu 8 4., mabopaTopHbie padotsl 20 4.,
caMmocTosiTenbHas pabota oOyyatomuxcs 44 4.
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e BO BTOpOM cemecTpe 32 3.6, 72 4., B TOM 4YHCJIE€ KOHTaKTHas padora
o0yyJaromuxcs ¢ npenojasareieM 28 4., B TOM YKCIIE JICKIHHA § 4., 1a00paTopHbIC
pabots 20 4., camocTosTenbHas pabora odyqaromuxcs 26 .

Bunsl yaeOHOI paboThI DopMbl
(B yacax) TEKYIIEro
KOHTPOJISI
yCIIEeBaeMOCTH,
dopma
MIPOMEXKYTOUYHOU
aTTecTauu (1o
Ne Pasznen i (
cemecmpam)
/11 |  JUCLUILUIAHBL/ TEMBI
KonTakTHas
1
) Q LS =
= 3 = 5
4 e o < H
Q o & 8 ® H
a | 2 e 2 3 2 g
&l = < &= E x5 8 O @
o | = = B = 2= | 5 K S 9
O = = 2 = o E |8 = = o
= = p= < R O J Q. = S
| o ) o= s Z = O I
O 1R 1O E sl B & o
Cemectp 1
1. | Tema 1. Opranuzauus (4 |1 2 6 [Tpuem
rporecca pa3padoTKu JOKJIaJIOB
110
2. | Tema 2. PykoBoacteo |4 |1 2 6 [Ipuem
MPOrPaMMHBIM JOKJIaJI0B
MIPOCKTOM
3. | Tema3.Ouenkanpu |4 |1 2 6 [Tpuem
TUTAHUPOBAHUH JTOKJTaJTIOB
MPOrPaMMHOTO
MIPOCKTA
4. | Tema 4. 4 11 6 3amura OT4YETOB
dopmupoBaHUE U 2 o
aHau3 TpeOOBaHMIA. nabopaTopHOI
3HAKOMCTBO C pabote No 1
si3pikom UML
5. | Temas. 4 |1 4 6 3ammra OT4YeTOB
Knaccuueckue o
METO/IbI aHATH3a MPAKTUIECKON
pabote No 2
6. | Tema 6. OcHOBBI 4 |1 4 6 3ammra OT4YeTOB
MIPOCKTHPOBAHHUS o
MIPOrPaMMHBIX MPAKTUIECKON
CUCTEM pabote No 3
7. | Tema7. 4 |2 4 8 3ammra OT4YeTOB
Knaccuueckue o
METO/IbI MPAKTUIECKON
MTPOCKTUPOBAHUS pabote No 4
. 3a4yeT 1o
3ader ¢ OlleHKOU
oneram
UTOTO: 8 20 44

Cemectp 2
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4, | Tema 8. OCHOBEI 5 2 8 3ammra OTYETOB
00BEKTHO- o
OPHUEHTUPOBAHHOTO MIPaKTUYECKON
MIPECTaBICHUS pabote Ne 5
MPOTrpaMMHBIX
cucteM. OOBEKTHO-

OpHUEHTHPOBAHHAS
pa3paboTka
TpeOoBaHUH.
ABTOMaTU3MPOBAHHAS
pazpaboTka
BU3YAJIbHBIX MOJEIIEH

5. | Tema 9. O0bekTHO- 5 2 8 3ammTa OTYETOB
OpPHUEHTUPOBAHHOE o
MIPOCKTHPOBAHUE U MIPaKTUYECKON
peanuzanus. pabote Ne 6
Opranuzanus
tectupoBanus [10

6. | Tema 10. 5 4 10 | 3amura oT4eTOB
OObecnieucHue 110
KayecTBa MIPaKTUYECKON
IIPOrpPaMMHBIX pabote Ne 7
CHCTEM.

DKk3aMeH 18 JK3aMeH I10
oureram
HTOT 8 18 26

4. CiuCOK MCTOYHMKOB M JIUTEpaTypsI (11.6.1)

JIureparypa

1. Beenenue B mporpaMMHyI0 HHKeHepuio: YueOHuk / B.A. Antunos, A.A. byonos, A.H.
ITerekuH, B.K.  CromuneB. — Mockpa: KYPC: HH®PA-M, 2018. — 336 c. - ISBN 978-5-
906923-22-6. - Tekcr : anextponHbIit. - URL: https://znanium.com/catalog/product/944151

2. TposinoBckuii, B. M. IlporpamMmHas uHxeHepus MH()OPMAITMOHHO-YIIPABIISIONNX CUCTEM B
CBETE MPHUKJIAJHON TEOpUH Ciy4yailHbIX mpoieccoB : yued. nocodue / B.M. TposHOBCckuil. —
Mocksa: UHOPA-M, 2018. — 325 ¢. - URL: https://znanium.com/catalog/product/941137.
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[Ipunoxenue k nucty n3MeHeHui Ne2

1. Ilepeuenb nporpammuoro odecnedenus (INO) (k n.7 na 2019r.)

Neri/mm HaunmenoBanue OcCHalleHHOCTh
CHCIIUATBHBIX CHEIHATBHBIX [epeyeHp JIMLIEH3UOHHOTO TPOrPAMMHOTO o0ecrieYeHusL.
MHOMEIIEHHI U MHOMEIIEHHUH U PexBU3UTHI NOATBEP)KAAIOLIETO JOKYMEHTA
MOMEIIEHUH JTst HOMELIEHUH JUIs Hamvmenosanne |JInnensus/ceprudukar/aka3| Jarta
CaMOCTOATENIFHONW | caMOCTOSATEIHHON PaboTHI 1o JULECH3UU
paboTsI
1)JTaboparopwust 1 KoMIBIOTED Windows 7 68526624 6e3 maThl
HHPOPMATHKA TperoiaBaTeds, Microsoft 49420326 08.12.2011
—aya. Ne 203 12 xoMIBIOTEPOB office 2010 Pro | 77626-009-0000007-41832  |6e3 naThr
00yJaroIIuXCs, Microsoft CBOOOIHBIN JIOCTYTT
MapKepHast J0CKa, Visual Studio 647526 CBOOOHBIN
MIPOCKTOP 2005 2696062 JOCTYTI
6e3 gatbl
Mozilla Firefox |1894141205092525 26.10.2012
Matlab 05.12.2014
Mathcad
Education -
University
edition
Kaspersky
Endpoint
Security
Zoom

2. [lepeyenn coBpeMeHHBbIX MpodeccnoHalbHbIX 0a3 1aHubIX (b/l) 1 nndopmaumnonHo-
cnpaBouHbix cucrem (MCC) (k n.6.2 na 2019r.)

Tabnuya 3

Nerr/n

HaumeHnoBanue

1

Mexnyraponasie pedeparuBable HaykomeTpuaeckre b/, 1ocTyHbIe B paMKaxX HaIIMOHAIBHOM
noamnucku B 2019 r.

Web of Science

Scopus

[IpodeccuonanbHbie MONMHOTEKCTOBBIC B/I, TOCTYIHBIE B paMKax HAllMOHAJILHOW TOITUCKU B
2019 .

Kypuaner Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

Kypunansr Taylor and Francis

KomneroTepHble clipaBOYHBIE IPABOBBIE CUCTEMBI
Koncynsbrant I1nroc,
l"apant

3. Cnucox HCTOYHHKOB M JHTepaTypsl (11.6.1)

Jluteparypa

1. 3onoraprox Anatoimii BacumbeBuu. SI3bIK M cpena mporpammupoBaHusi R: YuebHoe

nocobue; BO - bakamaBpmar / ®duHaHCOBBIA yHUBepcuTeT Tipu IIpaBuTennbcTBe
Poccuiickoit @enepaunu. - 1. - Mocksa : OOO "Hayuno-uznarensckuii nenrp MH®PA-
M", 2019. - 162 c. - BO - bakanaspuar. - ISBN 9785160143880. Ccpuika Ha pecypc:
http://new.znanium.com/go.php?id=978863



http://new.znanium.com/go.php?id=978863
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2. BBenenue B mporpaMMHYIO HH)XeHeputo: yueOHuk / B. A. Aatunos, A. A. byonos, A. H.
ITeuekuH, B. K. CtomuneB. — Mocksa: KYPC : UH®PA-M, 2019. — 336 ¢. - URL:
https://znanium.com/catalog/product/1035160 .

3. TposHoBckuii, B. M. [IporpammHuas naxeHepus HHPOPMAIMOHHO-YITPABIISIONINX CUCTEM
B CBETE MPUKIAAHOM TEOpHUH CIy4YalHBIX MpoIeccoB: ydebHoe mocobume / B. M.
TpossHoBckuii. —  MockBa: HH®PA-M, 2019. — 325 ¢ - URL:
https://znanium.com/catalog/product/1003316.



71

[Ipunoxxenue k nucty usmeHeHuil Ne3
1. O6pa3oBaTtesibHbIe TexHOJOrNH (K 1.4 Ha 2020r.)

B mepuon BpeMEHHOTO MPHOCTAHOBICHUS MOCEHICHUS OOYYAIOIIMMUCS MMOMEMICHUNH U
tepputopun PITY s opranusanuu y4eOHOTO Tporiecca ¢ NPUMEHEHHEM AJIEKTPOHHOTO
oOydeHUsT W JUCTAHIMOHHBIX O0pPa30BaTENbHBIX TEXHOJOTHH MOTYT OBITH HCIIOJIb30BAHbI
ciieayrone 00pa3oBaTeIbHBIC TEXHOJIOTHH:

— BUJICO-JICKIIVH,

— OHJIAHH-JIEKIIUH B PEKUME PEATIbHOTO BPEMEHH;

— DJICKTPOHHBIC YUEOHUKHU, YIeOHBIC TOCOOUS, HAYYHBIC H3IAHMS B SJICKTPOHHOM BHUJIC H
JOCTYTI K MHBIM 3JICKTPOHHBIM 00pa30BaTeIIbHBIM Pecypcam;

— CHCTEMBI JIJISl JISKTPOHHOTO TECTUPOBAHHS,

— KOHCYJIBTAIIMU C UCTIOJIh30BAHUEM TEIICKOMMYHUKAIIMOHHBIX CPEIICTB.

2. [lepeyeHb coBpeMeHHBIX MpodeccnoHaIbHbIX 0a3 1aHHbIX (b/1) 1 nHpoOpManOHHO-
cnpaBouHbIX cuctem (UCC) (k m. 6.2 na 2020r.)
Tabnuya 1

Ne HanmenoBanue
/a

1 | Mexnynapoansie pedeparuBHble HaykomeTpuaeckue b/, moctymHbie B paMkax
HaroHaJIbHOU moanucku B 2020 r.

Web of Science

Scopus

2 | [Ipodeccronansubie TOTHOTEKCTOBBIE B/, MOCTYITHBIE B paMKaX HAI[HOHAIEHON
noamnucku B 2020 T.

Kypuansr Cambridge University Press

ProQuest Dissertation & Theses Global

SAGE Journals

XKypuaner Taylor and Francis

3 | KomnbroTepHbIe CripaBOYHBIE TPABOBBIE CUCTEMBI
Koncynprant [Imoc, ['apasnt

3. Ilepeuenn nporpammuoro odecnevenus (ITO) (x n.7 na 2020r.)

- OJ151 IeKYUlL:
Tabauya 2
Neni/mm Haumenosanue 110 Crioco0 pacnpocTpaHeHHs
1 Microsoft Office 2010 Pro JINIIEH3UOHHOE
2 Windows XP wiu Windows 10 JIUIIEH3UOHHOE
3 Kaspersky Endpoint Security JINIIEH3HOHHOE
4 Zoom JIMILIEH3MOHHOE
- 0151 NPAKMUYECKUX 3AHAMULL:
Tabauya 3
Haumenosanue 110 Cnoco0 pacnpocTpaHeHus
Windows XP JIMLIEH3UOHHOE
Microsoft office 2010 Pro JMIEH3UOHHOE
Microsoft SQL Server 2008 JIMLIEH3UOHHOE
C++Builder 2010 Architect Academic ESD JINIEH3UOHHOE
Mozilla Firefox CBOOOTHEIN JOCTYIT
Kaspersky Endpoint Security JIIEH3HOHHOE
Zoom JIMIICH3UOHHOE
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