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1. MosicHuTebHAS 3aNMCKA
1.1. Llenp u 3a1aun TUCIUIIIIUHBI

Lenb AMCHUIIIMHBL: MPUOOPETECHUE 3HAHWN, HABBIKOB U YMEHHI B 00JIaCTH PUMEHEHHUS

COBPCMCHHBIX MNOAXOAOB K HPOCKTHPOBAHUIO, pa3pa60TKe, TCCTUPOBAHHUIO U OSKCILTyaTaluu

IIPOTPaMMHBIX IPOJYKTOB.

3agaun:

® HU3Y4YCHUC U CpaBHI/ITCJIBHBIfI aHaJIn3 COBPCMCHHBIX ITPOLCCCOB IMPOCKTUPOBAHHUA U

pa3pabOTKK MPOTPaAMMHBIX IPOTYKTOB;

® H3Y4YCHUC IPHUHOUIIOB W MCTOAOB OICHKH KadeCTBa W YIPABJICHUA Ka4CCTBOM

MIPOrpPaMMHOTO MPOIYKTa;

e npuOoOpeTeHHe MNPAKTUYECKUX HABBIKOB (OPMUPOBAHUS M aHaiau3a TpeOOBaHUM,

OLICHKH Ka4eCTBa U TECTUPOBAHHUS IPOTPAMMHBIX ITPOAYKTOB.

1.2. ®opmupyemMble KOMIIETEHIIUU, COOTHECEHHBIE C TNIAHUPYEMBIMU pe3yIbTaTaMU 00yYEeHHUS

10 JUCIHUITIINHE:

Koapl KOMHeTeHIII/[I/ll

Copnep:xanue
KOMIIeTeH M

IlepeyeHb mIaHUPyeEMBbIX
pe3yJabTaToB 00y4YeHHs MO
AUCHMILINHE

OIIK-2 CrniocoGeH ucIoyib30BaTh
COBPEMEHHBIC
WH(POPMAIIMOHHBIC TEXHOJIOTUU
Y TIpOTPaMMHBIE CPEICTBA, B TOM
YHCIIe OTEUYECTBEHHOTO
MIPOU3BOJICTBA, IIPH PEIICHUN
3a/1a4 MpoeCCHOHATBHON
JeSATEIbHOCTH

OIIK-2.1 3naer
COBpPEMEHHEBIC
nH(pOopMaIMOHHBIE
TEXHOJIOTUH U
IPOTPaMMHBIE
CpeACTBa, B TOM
qrcie
OTEYECTBEHHOTO
IIPOM3BOJICTBA, ITPH
pellIeHUH 3a1a4
poeCCUOHAITBHOU
JIeSITeITbHOCTH

OIIK-2.2 Ymeer
BBIOMPATh
COBpPEMCHHBIC
UH(POPMAIMOHHBIC
TEXHOJIOTUH U
IPOTPaMMHBIC
Cpe/CTBa, B TOM
qucie
OTEUECTBEHHOTO
TIPOM3BOJICTBA, MTPH
pelLIeHUH 3a71a4
npodeccroHanbHOM
JeSITEIIbHOCTH

3HaTh:
COBPEMEHHBIE MIPOLIECCHI
MPOCKTUPOBAHUS W Pa3pabOTKH
MPOrPaMMHBIX IPOJIYKTOB;

MPUHIIMIIBL YIIPaBJICHUST KayeCTBOM
MPOrPaMMHOTO obecrieueHus;
METO/IbI TECTUPOBAHUS
MIPOrPaMMHOTO MPOIYKTa.

YMeTh:

MPOBOANTH CPaBHUTEIbHBIN
aHaJIU3 MPOIIECCOB MPOEKTUPOBAHUS
u pa3paboTku IPOrPaMMHBIX
MPOJYKTOB U JieJaTh 000CHOBAHHBIM
BBIOOD; BBIMOJNHATE (HOPMHUpPOBaAHHE
TpeOoBaHMi

u aHaJIn3 JJIA

pa3paboTku IPOTPaMMHBIX
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OIIK-2.3 Bnaneer
HaBBIKaMU
PUMCHCHHUS
COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTHI 1
IPOTPaMMHBIX
CpEZICTB, B TOM YHCIIE
OTEYECTBEHHOTO
MIPOU3BOJICTBA, PH
peleHnn 3a1a4q
npodeccrnoHaIbHO M
JIeSITeTbHOCTH

OIIK-4 CniocobeH yuyacTBOBaTh
B pa3paloTKe CTaHAApTOB, HOPM
Y TIPaBWI, & TAK)KE TEXHUICCKOM
JIOKYMEHTAIMH, CBSI3aHHOM C
npo¢hecCuOHAIBHOM
NESTETHHOCTBIO

OIIK-4.1 3naer
OCHOBHBIE CTaH/IAPTHI
ohopmIIeHHS
TEXHUYECKOU
JOKYMEHTAIIMU Ha
Pa3IUYHBIX CTATUIX
YKU3HEHHOTO ITMKJIa
HnHpOpMaLMOHHON
CHUCTEMBI

OIIK-4.2 Ymeer
MIPUMECHSTh
CTaHIaPTHI
ohopMIICHHS
TEXHUYECKOU
JOKYMEHTAIUU Ha
Pa3IUYHBIX CTAAMSIX
YKU3HEHHOTO IHKJIa
uH(pOpMaITMOHHON
CUCTEMBbI

OIIK-4.3 Brnaneer
HaBBIKAMH
COCTaBJICHUS
TEXHUYECKOM
JOKYMEHTAIIMU Ha
Pa3IMYHBIX dTanax
JKM3HEHHOTO IUKJIa
nH(pOpMaIMOHHOM
CHCTEMBI

OIIK-5 Cnocoben
HMHCTAJZTAPOBATH IIPOIPAMMHOE
U amnmnapaTtHoe 00eCIIeYeHHE sl
MH(OPMALMOHHBIX U
aBTOMATU3UPOBAHHBIX CHCTEM

OIIK-5.1 3naer
OCHOBBI CHCTEMHOTO
aIMUHHACTPUPOBAHUS,
aJIMUHUCTPUPOBAHUS
CVYDB/I, coBpemeHHbIE
CTaHJapTHI
UH(POPMALIMOHHOTO
B3aUMOJIeHCTBUS
CHCTEM

OIIK-5.2 Ymeer
BBIIIOJIHATH

IPOJIYKTOB; paspabarbIBaTh

JOKYMCHTAIMIO, HCOGXOZ[I/IMyIO JUIA

TGCTI/IpOBaHI/ISI HpOFpaMMHO Tro
MIPOYKTa; BBIIOJIHATH
TECTUPOBAHUE IPOrpaMMHOTO
MIPOJIYKTA.

Bmaners:

uHpopManue O  Impoueccax
pa3pabOTKh ¥ KU3HEHHOM ITHKJIE
IPOTPaAaMMHOTO obecrieueHws;
WHCTPYMEHTApUeM JUIsl pa3paboTKu
n TCCTUPOBAHUA MMpOorpaMMHBIX
IPOYKTOB.
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napaMeTpUIeCKyIo
HaCTPOUKY
UH(GOPMAITMOHHBIX U
ABTOMATH3UPOBAHHBIX
CUCTEM

OIIK-5.3 Bnaneer
HaBBIKaMU
WHCTAILISAITIN
IPOrPaMMHOTO H
anmnapaTHOTo
obecrnieueHus
WH(HOPMAITMOHHBIX U
ABTOMATH3UPOBAHHBIX
CUCTEM

1.3. MecTo IMCHUIUIMHBI B CTPYKTYpE 00pa30BaTeNbHON MPOTPaMMBI.

Jucnunnuna «lIporpaMmHas MHKEHEpUS» SBISETCA TUCUUILNIMHON BAPUATHBHOW 4YacTH
6noka b1 yueOnoro miana no HanpasiaeHuto noarotosku 09.03.03 Ilpuxnagnas uHpOpMaTHKa
[Ipodunse: Ilpuknaanas uHbopMaTHKa B ryMaHUTapHOU cdepe. JucuuruiiHa peanusyercsl Ha
¢dakynerere WHbopmanMoHHBIX cuUCTeM U Oe3omacHOCTH Kadeapod HHGOPMaMOHHBIX
TEXHOJIOTUH U cucTteM. JlJis 0OCBOEHUs AUCUUIUIMHBI HEOOXOAUMBbI 3HAHMSI, YMEHUS U BIIaJICHMUS,
chopMUpOBaHHBIE B  XO0J€  HM3y4CHUS cienyomux — aucuuiuinH: - MHpopMmarka,
[IporpammupoBanue.

B pesynpTaTe OCBOGHMS IUCHMIUIMHBI (OPMHUPYIOTCS 3HAHUS, YMEHHS M BIAJCHUSA,
HEOOXOAUMBIE Ul H3y4YeHMs CIEAYIOIUX TUCHMIUIMH. OKCIUTyaTalus HMH(OPMAIOHHBIX
cucreM, YIIpaBlIeHUE NPOEKTAMU HHPOPMALMOHHBIX CUCTEM.

2. CTpyKTypa AUCHMILIHHbI

OO61ast TpyA0EMKOCTh AUCHUIIINHBI COCTABIISET:
® B IIEPBOM ceMmecTpe 2 3.€., /2 4., B TOM YHCJI€ KOHTAKTHas paboTa 00ydJaromuxcs
Cc mpemnojaBareaeM 28 4., B TOM 4uciie JIeKIuu 8 4., mpaktuyeckue padotsr 20 4.,
caMOCTOsITeNIbHAs paboTa oOyyatomuxcs 44 4.
e BO BTOPOM cemMecTpe 2 3.€., 72 4., B TOM UKcJe KOHTaKTHas paboTa oOydaronmxcs
C mpernojaBaTtesieM 28 4., B TOM YMCie JEKIUH 8 4., mpakThudeckue padbotsr 20 4.,
caMOCTOsITeNIbHAs paboTa oOydaromuxcs 26 4.

Buner yueGHO paboTh dopmbl
(B yacax) TEKYILETOo
KOHTPOJIS
yCIIEeBAaEMOCTH,
dbopma
MIPOMEXKYTOUHOU
aTTeCTaIuu (1o
cemecmpam)

No Pasnen
/0 | IUCHUAIUINHBI/ TEMBI

CemecTtp

KourakTHas O s
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Cemectp 1
1. | Tema 1. Opranusanus 1 6 4 [Tpuem
rporecca pa3padoTKH JIOKJIaJJ0B
11O
2. | Tema 2. PykoBonCTBO 1 8 6 [Tpuem
MIPOrPaMMHBIM JIOKJIaJI0B
MIPOCKTOM
3. | Tema 3. Onenka npu 1 8 6 [Tpuem
TUTAHUPOBAHUH JIOKJIaJIOB
MIPOTrPAMMHOTO
MIPOCKTA
4. | Tema 4. 1 6 3amuTa 0TYETOB
dopMHpoOBaHKE U o
aHayn3 TpeboBaHUM. MPaKTHYECKOU
3HaKOMCTBO C pabote Ne 1
si3pikomM UML
5. | Tema 5. 1 4 6 3ammra OTYETOB
Knaccuaeckue I10
METOJIbI aHAIN3a MPaKTUYECKON
pabote No 2
6. | Tema 6. OcHOBEI 1 6 8 3amura OT4ETOB
MPOEKTUPOBAHUS o
MIPOTPAMMHBIX MPaKTUYECKON
CUCTEM pabote No 3
7. | Tema 7. 2 6 8 3amura OT4ETOB
Knaccuueckue I10
METOIbI MPaKTUYECKON
MPOCKTUPOBAHUS pabote No 4
3ayeT ¢ OLEHKOHI 3a4eT 1o
ouneram
HTOTO: 8 20 44
Cemectp 2
4. | Tema 8. OcHOBBEI 2 4 8 3amura OTIETOB
00BEKTHO- o
OPHEHTHPOBAHHOTO MPaKTUYECKON
MpEeACTABICHUS pabote Ne 5
MIPOTPaMMHBIX
cucreM. OOBbEKTHO-
OpUEHTUPOBaHHAS
pa3paboTka
TpeOOBaHUI.
ABTOMaTHU3UPOBAHHAS
pa3paboTka
BHU3YaJIbHBIX MOJIeNei
5. | Tema 9. O0BeKTHO- 2 8 8 3amura OT4ETOB




OPHUEHTHUPOBAHHOE 1o
MIPOEKTUPOBAHUE U MPaKTUYECKOU
peanuzanusi. pabote Ne 6
Opranuzanus
tectupoBanus [10

6. | Tema 10. 5 |4 8 10 | 3ammra oT4ETOB
ObecrnieueHue 1o
Ka4yecTBa IIPaKTUYECKON
MIPOrpaMMHBIX pabote Ne 7
CHCTEM.

DK3aMeH 18 9K3aMeH 110
omieram
UTOT 8 20 18 26

3. CopaepskaHue IMCUMILTHHBI

Ne | HaumeHoBaHue Coaep:xkanue
pasaeJna
AUCHMILINHBI

1. Tema 1. Opranuzanus OCHOBHBIE TIOHSITHSL. Knaccuduxarus MPOLIECCOB
nporiecca pa3paboTKu | mporpaMMHOM WHXeHepuu. basuc mpomeccoB paspabotku I[10.
110 Crpareruu pazpabotku [10.

2. | Tema 2. PykoBojcTBO OCHOBHBIE MOHATHS PYKOBOJACTBA IMPOTPAMMHBIM IIPOEKTOM.
MPOTPaMMHBIM [InanupoBanue MIPOrpPaMMHOTO MIPOEKTA. KonTpons
MIPOEKTOM IPOrPpaMMHOTO IPOEKTAa. YTPaBJIEHHWE PHUCKAMU. YIIpaBJCHUE

MEPCOHATIOM.  YTpaBJ€HHE  JOKYMEHTalMeul.  YIpaBlieHHE
KOH(pHUTyparuei.

3. Tema 3. Ouenka npu MeTpuky OLICHKH MNpOEKTa. BBINMOJHEHWE OIEHKH B XOJ€
IJIAHUPOBAHUU IJIaHUPOBAHUS ITPOEKTA. [IpeaBapurenbHas OLICHKa
MIPOTPaMMHOTI0 IPOrPpaMMHOTO MIPOEKTA. Ananus YyBCTBUTEIBHOCTH
MIPOEKTa IIPOrPpaMMHOTO ITPOEKTA.

4, | Tema4. Bunpt TpeboBanmit xk I10. dopmupoBanue TpeOOBaHMIA.
dopmMHUpOBaHUE U Anamu3z  TpeboBanmii. OObekThl. Kmaccel.  basuc  s3bIka
aHayu3 TpeboBaHu. BHU3YyaJIbHOI'O MOJECIMPOBAHHUS .
3HAKOMCTBO C SI3bIKOM
UML

5. | Tema5. CtpykTypHbIi aHanu3. MeTopl aHalln3a, OPUCHTUPOBAHHBIE
Kinaccuueckue Ha CTPYKTYpHI JaHHbIX. MeTos aHanu3a J[>kekcoHa.

METO/Ibl aHATIU3a

6. | Tema 6. OcHOBBI OcobenHocTH TMpoliecca CUHTE3a MPOTPAMMHBIX CHCTEM.
MIPOEKTUPOBAHUS Ocobennoctu apXUTEKTYPHOTO Tama  MPOEKTUPOBAHUS
nporpaMMHbIX cucteM | CTpyKTypupOBaHUE CHCTEMBbL. MoOJEIupOBaHUE  YIPABICHHUS.

Hexomno3unuss mnojacucreM. CBsizHOCTh MoAynds. CIOXKHOCTh
POTrpaMMHOM CUCTEMBI.

7. | Tema?7. Meron CTPYKTYPHOTO [IPOEKTUPOBAHUS. Meton
Knaccuueckune NpOoeKTUpoBaHus JlKeKcoHa.

METO/IbI
MIPOEKTUPOBAHUS

8. | Tema 8. OcHOBBI AOGcTparupoBaHue. WNukancynsauus. MonynbHOCTS.
00BEKTHO- Uepapxuueckas opranuzanusa. O6wekThl. Knaccel. basuc s3bika
OPUEHTUPOBAHHOTO BU3YQJILHOTO MOJICTTHPOBaHUs (TIPOJIOJKEHNUE).
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MPEICTABICHUS
MIPOrPaMMHBIX
cucreM. OObEKTHO-
OpUEHTUPOBAHHAS
paspaboTka
TpeOOBaHUI.
ABTOMaTU3UPOBaHHAs
pa3paboTka
BU3YAJIbHBIX MOJIEIEN

dopmupoBanue TpeboBaHMK C TOMOLIBI0 auarpammbl Use

Case, nmmarpamMMmbl JeATENbHOCTH. AHamUM3 TpeOOBaHUU C
MOMOIIBI0  JHarpaMM B3auMOJCHCTBUA. MoJenupoBanue ¢
IIOMOIIIBIO arpaMm KOHEUYHBIX aBTOMATOB. Oo01mas

XapaKTEePUCTUKA U CO3JaHUE MOJEIEH IPOrPaMMHOM CHCTEMBI C
nomotnbsto CASE-cpencTs, moanepxuBaromux 361k UML.

9. [ Tema 9. O6nexTHO- ApXuTeKTypHOE IIPOEKTHPOBAHHUE. [eranbHoe
OPUEHTHUPOBAHHOE IPOEKTUPOBAHUE. [Tpunuun IIOCTPOEHUS HaTTEPHOB.
IIPOEKTUPOBAHUE U [IpoexTtupoBaHue MOIB30BATEIBCKOTO HUHTEpdeiica. OCHOBBI
peanmzanus. KOMITOHEHTHOW 0OBEKTHON MOJIETH.

Opranuzanus Metonuka TECTUPOBAHUS MIPOrPaMMHBIX CHUCTEM.

tectupoBanus [10 TectupoBanue JJIEMEHTOB. TectupoBanue UHTETPALNH.
TectupoBanue  mnpaBwiIbHOCTH. CHCTEMHOE  TECTHpPOBAHHE.
HckyccTBO OTIaaKy.

10. | Tema 10. Onpenenenne  kauectBa  [IO.  daxTopel  KaudecTBa.
OGecrieueHne JleaTenpbHOCT, TO  OOECTICYCHUIO KadyecTBa. |eXHUYCCKHE
KayecTBa npoBepku u ayauTel. MHcnektupoBanue. Bepudukauus wu
MIPOTPaMMHBIX Banuaauus. [1nan obecneuenus kauectna I10.

CHCTEM.

4. O0pa3oBaTe/ibHbIe TEXHOJOTHU
Oo0pa3oBaTejJbHbLIE TEXHOJIOT'MH

Ne (HammenoBanmue Buabl yueOHbIX
N Oo0pa3oBare/ibHbIE TEXHOJIOTHHU
n/n|pasaeJia 3aHATHH
1 2 3 4
1. |Tewma 1. Opranuzanms |J/Iexyuu Jlexyuu ¢ ucnonvzosanuem
nporecca pa3pabotku |[Ipakmuyeckas sudeomamepuanos
110 paboma. Ilpuem doxnaoos
Camocmosamenvras| Koucynomuposarue no npoudeHHoMy
paboma YueOHoMy mMamepuay
2. |Tema 2. PykoBoactBo |J/lexyuu Jlekyuu ¢ ucnonvzosaruem
MIPOrpaMMHBIM Ilpaxmuueckas sudeomamepuaios
MIPOEKTOM paboma. Ilpuem ooxnaoos
Camocmosamenvras| Koucynomuposarue no npoudeHHoMy
paboma YueOHOMY Mamepuany
3. |Tema 3. Onenka npu |JI Jlexyuu Jlexyus ¢ ucnonv3osanuem
TJIAHUPOBAHUH Ipaxmuueckas sudeomamepuaios
MIPOTPaMMHOTIO paboma. Ilpuem ooxnaoos
MPOEKTa Camocmosmenvuas|Koucynomuposanue no npotioenHomy
paboma YueOHOMY Mamepuaty
4. |Tema 4. Jlexyuu Jlexyuu ¢ ucnonvzosanuem
dopmMmupoBaHue U Ilpakmuueckas sudeomamepuaios
aHanu3 TpeboBaHU. |paboma. Ilpuem omuemog no npakmuyeckou pabome
3HAKOMCTBO C Camocmosmenvhas| Koucynomupoeanue no npotioennomy
sa3pikoM UML paboma YueOHOMY Mamepuany
5. |Tema 5. Jlexyuu Jlexyuu ¢ ucnonvzosanuem
Knaccuueckue Ilpakmuueckas sudeomMamepuaos
METO/Ibl aHATU3a paboma. Ilpuem omuema no npaxmuueckoti pabome
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Camocmosmenvhas| Koncyromuposanue no npotioennomy
paboma YueOHOMY Mamepuany
6. |Tema 6. OCHOBBI Jlexyuu Jlexyuu ¢ ucnonvzosaruem
MIPOCKTHPOBAHHUS Ipaxmuueckas sudeomMamepuanos
MPOrPaMMHBIX paboma. Ilpuem omuemos no npaxmuueckou pabome
CUCTEM Camocmoamenvuas|Konucynomuposanue no npotioenHomy
paboma YueOHoMy Mamepuay
7. |Tema 7. Jlexyuu Jlexyuu ¢ ucnonvzosanuem
Knaccuaeckue Ipaxmuueckas sudeomamepuanios
METO/IbI paboma. Ilpuem omuemos no npaxmuueckou pabome
MIPOCKTHPOBAHMS Camocmosamenvras|Koncynemuposanue no npoudeHHOMY
paboma yueoHomy mamepuay
8. |Tema 8. OcHOBBI Jlexyuu Jlexkyuu ¢ ucnonvzosanuem
00BEKTHO- Ipaxmuueckas sudeomMamepuaios
OPUEHTHUPOBAHHOTO  |paboma. Ilpuem omuemos no npaxmuueckou pabome
MIPEJICTABICHUS Camocmosamenvuas|Konucynomuposanue no npotioenHomy
MPOTPAMMHBIX paboma YuebHOMY mMamepuary
cucteM. OOBEKTHO-
OpPHEHTUPOBaHHAS
pa3zpaboTka
TpeOoBaHUM.
ABTOMAaTH3UpOBaHHAsS
pa3zpaboTka
BU3YaJIbHBIX MOJENEH
9. |Tema 9. O0bekTHO- |Jlexyuu Jlexyuu ¢ ucnonvzosarnuem
OpPUEHTHUPOBAHHOE Ipaxmuueckas sudeomamepuanios
MIPOEKTUPOBAHUE U [paboma. IIpuem omuemoeg no npakmuueckou pabome
peanuzanus. Camocmoamenvuas|Koucynomuposanue no npotioenHomy
Opranuzanus paboma YuebHOMY Mamepuary
tectupoBanus 110
10. |Tema 10. Jlexyuu Jlexyuu ¢ ucnonvzosarnuem
Obecrieuenue Ilpaxmuueckas sudeomamepuaios
KauecTBa paboma. Ilpuem omuemos no npaxmuueckou pabome
MIPOrPaMMHBIX Camocmoamenvuas|Koucynomuposanue no npotioenHomy
CUCTEM. paboma YueOHoMy mMamepuay

5. Ouenka nJIaHUPyeMbIX pe3yJbTATOB 00y4YeHUsI
5.1. Cucrema orieHUBaHUSA
Cemectp 1:

DopMa KOHTPOJISA

Tekyuii KOHTPOJIb:

IIpuem noxnanos

IIpakTtuyeckas padora Ne 1, 3ammura otyera
IIpakTnyeckas pabora Ne 2, 3amura otTyera
IIpakTnyeckas padora Ne 3, 3ammura otyera
IIpakTtuyeckas pabota Ne 4, 3amura otyera

HpOMe)Ky’TOLIHaH arTecranus savem C OLleHKOIZ

|Ma1cc. KOJIMYEeCTBO 0aJ110B

|3a oaHy padory (Beero
10 6amtoB 10 6amwoB
10 OayuoB 10 6aiutoB
10 OamoB 10 6aiutoB
20 0a1oB 20 6autoB
10 6amtoB 10 6amwoB
40 6amnoB
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H Hroro 3a cemectp

| 1100 6amnos |

Cemectp 2:

DopMa KOHTPOJIsA

[Makc. kosmuecTBO 6a/L10B

‘33 oany padory |[Bcero

Texymui KOHTPOJIb:

[IpakTnueckas padbora Ne 5, 3amura oTuera 20 6amnoB 20 6amnos
[IpakTnueckas padbora Ne 6, 3amura oTyeTa 20 6amnoB 20 6amnos
[IpakTnueckas padora Ne 7, 3amura otyeTa 20 6amnoB 20 6amnoB
[IpomexyTouHas aTTecTalus IK3aMeH 40 6annoB

Hroro 3a cemectp

100 6amoB

[Tonmy4eHHBIN COBOKYITHBIN PE3yJbTaT KOHBEPTUPYETCS B TPAJAUIIMOHHYIO IIKATy OLIEHOK U B
mKany oueHok EBpornelickoil cucreMsl nepeHoca 1 HakorieHus kpeautos (European Credit
Transfer System; nanee — ECTS) B cooTBeTCTBUM ¢ TaOIUIIEH:

100-Ganmeras TpamuIMoHHas IIKaa lxama
Lkaza ECTS
95 — 100 OTinyHO A
83-94 B

68 — 82 Xopomo 3a4TEHO C

56 — 67 v D

50 _55 JIOBJICTBOPHUTEIHHO =

20 -49 He EX
0-19 YIOBJIETBOPUTEIHHO HE 3a4TE€HO =

5.2.Kputepuu BbICTaBICHUS OLEHKHU MO JUCIUTINHE

banabl/ Ouenka no Kpurepun oueHku pe3yjbTaToB 00y4eHHs 10O
HlIkana AUCHHITHHE AUCHHILTHHE

ECTS

100-83/ «3a4YTEHO BricTaBisieTcst oOyuaromemycs, eCiu OH ITy00oKo 1
AB (oTIYHO)» MIPOYHO YCBOMJI TEOPETUUECKUHA M MPAKTHICCKUI

MaTepua, MOXKET IPOJEMOHCTPUPOBATh 3TO HA 3aHATHAX
U B XOJI€ TPOMEKYTOYHOH aTTeCTalUHU.

OO0yyaromuiics UCYEPIIBIBAIOIIE U JIOTHYECKH CTPOHHO
u3jaraet ydeOHbli MaTepuall, yMeeT yBA3bIBaTh TEOPUIO C
IIPAKTUKOM, CIIPABIIETCA C PELICHUEM 3aJa4
npo¢eccHOHaIbLHON HANIPaBJIEHHOCTH BHICOKOTO YPOBHS
CJI0’KHOCTH, NPaBUJILHO 0OOCHOBBIBACT IIPUHATHIE
peLIeHus.

CB000OHO OpUEHTHPYETCS B yUeOHOH U
npoeccuoHaILHOMN IuTepaType.

OreHka 1o JUCHUIUIMHE BBICTABIIAIOTCS 00ydaroieMycs ¢
Y4ETOM PE3yJIbTATOB TEKYILIEH U IPOMEKYTOUHON
aTTeCTaLlUN.

Komnereniuy, 3akperiéHHble 3a JUCIUILINHOM,
c(OpMHUPOBaAHbI HA YPOBHE — «BBICOKHIT».
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Bananl/

Mlkana
ECTS

OueHka nmo
MUCHUILINHE

Kpurtepuu onenkn pe3yibTaroB 00y4eHHUs 110
AUCUMIIIHHE

82-68/
C

«3a4TEHO
(xoporio)»

BricraBnsercs oOy4aromemycsi, €Cii OH 3HaeT
TEOPETUYECKUH U IIPAKTUYECKUI MaTepUall, FPAMOTHO U 110
CYILECTBY M3JIaraeT €ro Ha 3aHATUAX U B XOJ€
IIPOMEKYTOUHOM aTTECTAlMH, HE IOIIyCKasl CYILECTBEHHBIX
HETOYHOCTEH.

OOyyaromuiics MpaBUIbHO IPUMEHSET TEOPETUUECKUE
M0JIO’KEHUS IIPU PEILIEHUH J1a00paTOPHBIX 3a7au
npoeCCHOHATBFHON HAMIPABIEHHOCTH PA3HOTO YPOBHS
CJI0’KHOCTH, BJIAZICET HEOOXOMMBIMH TSI TOTO HaBBIKAMH
U IpUEMaMHU.

JlocTaTouHO XOPOIIO OPUEHTHUPYETCS B yUEOHOM U
npodeccuoHanbHOM TUTEpaType.

Onenka no JUCIUILIMHE BBICTABIISAIOTCSA 00yJaroniemMycs ¢
Y4ETOM PE3yJIBTATOB TEKYLIEH U TPOMEKYTOUHON
aTTeCTalUN.

Komnerenuu, 3akpeni€éHnpie 3a TUCIUTIITNHOM,
c(hopMUPOBaHbI HA YPOBHE — «XOPOLIHIIY.

67-50/
D.E

«3aYTEHO
(ymoBieTBOpHUTEIH
HO)»

BricTaBnsiercs o0ydaromeMycs, €Cu OH 3HaeT Ha 6a30BOM
YPOBHE TEOPETUYECKUI U MPAKTUUECKUN MaTepura,
JIOTTYCKaeT OTJENIbHbIE OIINOKH MPH €ro U3JI0)KEHUN Ha
3aHATHUSIX U B X0J1€ TPOMEXKYTOUHOM aTTeCTalUH.
OOyyaromuiics UCIIBITHIBAET OINpeIeEHHbIE 3aTPyIHEHUS
B [IPUMEHEHUH TEOPETHUUECKUX MOJIOKEHUH NMPHU pElIeHUH
1a00paTOPHBIX 337249 MPoheCCHOHATHHON
HAIPaBJIEHHOCTH CTAaHIAPTHOTO YPOBHS CJIOKHOCTH,
BJIa/IeeT HEOOXOUMBIMU Il ATOr0 Oa30BBIMU HAaBBIKAMU
Y IPUEMAaMHU.

JleMOHCTpHUpYET TOCTaTOYHBIN YPOBEHDb 3HAHUS yU4eOHOM
JUTEpaTyphl MO AUCHUTIIUHE.

Onenka no JUCIUILIMHE BBICTABISIOTCS 00y4aronemMycs ¢
y4€TOM pe3yNIbTaTOB TEKYIIEH 1 MPOMEKYTOUHON
aTTeCTalluu.

Komnerenuuu, 3akperniéHHble 3a AUCUUTIINHOH,
c(hopMUPOBaHbI HA YPOBHE — «IOCTATOYHBINY.

49-0/
F,FX

«HE 3a4TEHO
(neymoBieTBOpHTE
JIBHO)»

BricraBnsercs oOy4aromemycs, €ciii OH He 3HaeT Ha
6a30BOM YpOBHE TEOPETHUYECKHI U MPAKTUUYECKUI
MaTepHal, JI0MycKaeT rpyoble OUIMOKY Py €ro
M3JIO’KEHUU Ha 3aHATHUIX U B XOJI€ IPOMEKYTOUHOU
aTTECTALUU.

OOyuaromuiicss UCTIBITHIBACT CEPbE3HBIE 3aTPYIHEHUS B
IIPUMEHEHUH TEOPETUYECKUX ITOJI0KEHUH NIPU PELICHUH
1a00paTOPHBIX 3a1a4 NPo(ecCHOHATbHOM
HaIIPaBJIECHHOCTH CTAHIAPTHOI'O YPOBHS CI0KHOCTH, HE
BJaJieeT HEOOXOAUMBIMU JJISl 3TOIO HaBBIKAMU U
IpUEMAMH.

JleMoHCTpHpYeT (pparMeHTapHble 3HaHUS y4eOHOH
JIUTEPATYpPBI 110 JUCLUIIIIMHE.

OreHka 1Mo JUCHUITIMHE BBICTABIISIIOTCS 00yJaromemMycs ¢
Y4€TOM PE3yJILTATOB TEKYLIEH U IPOMEKYTOUYHOU
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Kpurtepuu onenkn pe3yibTaroB 00y4eHHUs 110

Bananl/ OueHka nmo
HIxkanaa TUCHUNINHE MUCHUNJINHE
ECTS

aTTeCTaluu.
Komnerennuu Ha ypoBHE «JIOCTaTOYHBIN», 3aKPEIIEHHBIC
3a JUCUUIUIMHON, HE C()OPMHUPOBAHEI.

5.3. OueHouHble CpeacTBa (MaTEpUaIbl) ISl TEKYIIETO KOHTPOJIS yCIIEBAaeMOCTH,

HpOMG)Ky’l'O‘-IHOfI aTTeCTallun 06yqa}0m1/1xc;1 10 JUCHMITIIMHE

RBoooo~NoOk~wNE

0.
1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

KOHTpOJ’leLIe BOIIPOCHI 3a4Y€Ta

OCHOBHBIE OHATHS IPOrPAMMHOI MH>KEHEPUH

OdunmanbHas KnaccuUKanus IpoLueccoB IPOrpaMMHON HHKEHEPHH

[Ipoueccol cornatienus
IIponecchl opraHN3aliMOHHOTO 00eCeueHus! IPOeKTa
IIpoueccs! mpoekra
TexHuueckue mpoueccsl
Bbasuc npoueccos pazpadorku 110
Mogenb «K1acCUYeCKUN KU3HEHHBIN ITUKIDY
MaketupoBanue
Crparerun paszpaborku [10
WNuxpemeHTHAsS MOIENb
CnoupansHas MOJIETb
KommnoHeHTHO-0preHTHpOBaHHASI MOJIETTH
TspkenoBecHbIE U 00JIETYCHHBIE TPOIIECCHI
Manudect ruokoi pa3pabOTKH TPOrpaMMHOTO 00eCTICUeHUS
XP-mporiecc
BepexxnuBas pa3paboTka mporpaMMHOT0 00eCTIedeHMS
Mogenu kagecTBa MPOLECCOB Pa3paboOTKH
OCHOBHBIE NMOHATHS PYKOBOJCTBA IPOEKTOM
Hauarno npoekra
H3mMepeHns Mepbl 1 METPUKH
IIponecc oneHkn
AHanu3 pucka
[LmanupoBanue
TpaccupoBka U KOHTPOJIb
[InanupoBaHue MPOrpaMMHOIO MIPOEKTa
Pa3mepHO-0OpueHTHpPOBaHHBIE METPUKU
D YHKIMOHATIEHO-OPUEHTUPOBAHHBIE METPUKH
BrinonHeHue OLIeHKH B XO/1€ TJIAaHUPOBAHUS MTPOEKTa
KoHncTpykTHBHAsS MOJ€Nb CTOUMOCTH
Mogenb KOMIO3UIMH TPUIT0KEHUS
Mogenb paHHero sTamna NpoeKTUPOBAHUS
[IpenBapuTenpHas oLEHKa IPOrpaMMHOI0 MIPOEKTa
AHanu3 4yBCTBUTEIBLHOCTH MPOrPAMMHOI0 IIPOEKTA
Bunel TpeboBanMii K mporpaMMHOMY 0O€CIIEUEHHUIO
®dopmupoBanue TpeOoBaHUM
AHanu3 TpeboBaHui
XKenaemble XapaKTepUCTUKH JETATLHOTO TPEOOBaHUS
Crnenuduxanus TpedoBaHUN
VYnpasienue TpedoBaHUSIMU

JK3aMeHALMOHHBIH TeCT

001. JIerkocTs MPUMEHEHUS IPOIPAMMHOI0 00eCTIeUeHUs 3TO:
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-xapakrepuctuku 110, no3BoJstonie MUHUIMHU3UPOBATh YCHIINS [10JIb30BATENS 10 TOATOTOBKE
UCXOJHBIX TaHHBIX, TpuMeHeHuto 110

-OTHOILIEHUE YPOBHSI yciyr, npenocrasisgeMbix 110 noap3oBaTento npu 3aJaHHbIX YCIOBUSX, K
00bEMY HCIOJIb3yEMBIX PECYPCOB

-xapakrepuctuku 110, no3Bossonme MUHUIMU3UPOBATh YCHIINS 110 BHECEHUIO U3MEHEHUH J11s
YCTpaHEHUS B HEM OIITHMOOK M IO €ro MOoAu(pUKauu

002. MoOuIBbHOCTS IPOTPAMMHOTO 00ECIICYCHHS 3TO:

-crtocoOHOCTH [10 BBIMOTHATE HA00P PYHKIMIA, KOTOPBIE YIOBJIETBOPSIOT MIOTPEOHOCTH
II0JIb30BATEICH

-crtocoOHOCTH [1C 6e30TKa3HO BBHIIOIHSTH OIpe/eIeHHbIE (DYHKIMH MTPH 3a/IJaHHBIX YCIOBUSX B
TEYEHHUE 33/IaHHOTO TIepHO/Ia BpEMEHH

-ciocoOHOCTh [1O OBITH NEpEeHECEHHBIM U3 OJHOM Ccpeibl (anmnapaTHol / IporpaMMHON) B

JPYTyio

003. YkaxuTe npaBUiIbHYIO MOCIEI0BATEIHLHOCTD ATANIOB MIPH KACKaTHOW MOJEIN KU3ZHEHHOTO
LUKJIA:

-Onpenenenue TpedboBanwuii -> TectupoBanue -> Peanuzarus

-IIpoexTupoBanue -> Peanuzanus -> TectupoBanue

-ITpoexTupoBanme -> OnpeneneHue TpedoBanuii -> Peannzarus

004. YcToiuuBOCTh MPOTrPaMMHOTO 00ECTIEYeHUsT — 3TO:

-CBOMCTBO, Xapakrepusytoiiee criocoOHocTh [1C 3aBepiiaTh aBTOMaTHYECKH KOPPEKTHOE
¢byukuronuposanue [1K, HecMoTpst Ha HenpaBUIIbHBIE (OIIMOOYHBIE) BXOIHbIE JAHHbBIE
-CBOMCTBO, TIO3BOJISIONIEE TPOTHBOCTOSATH MPETHAMEPEHHBIM HITH HENpeTHAMEPEHHBIM
JeCTPYKTUBHBIM JCHCTBUAM I10JIb30BaTENS

-CBOMCTBO, Xapakrepusytoliee cnocoonocts [1C npoaomkaTs KOppeKTHOE (PYHKIIMOHUPOBAHUE,
HECMOTps Ha HEMPaBUJIbHBIC (OIMOOYHBIC) BXOIHBIC TaHHBIC.

005. UML — aro0:

-SI3BIK MPOTPAaMMUPOBAHMUS, UMEIOIINI CUHTaKCUC cX0X ¢ C --

-YHU(DUIUPOBAHHBIN SI3bIK BU3yaIbHOTO MOJEIUPOBAHUS, UCIIOIB3YET HOTAIMIO IUarpaMM
-Ha0Op cTaHAapTOB U crenupuKauil KauecTBa MPOrPaMMHOTO 0OeCIIeUeHusI.

006. [Ipu KOHCTPYUPOBAHUU MTPOTPAMMHOTO OOeCTIeueHUs IPOLECC PEIICHUS 3aJaul COCTABIISIET
-90—95%

-50%

-5—10%

007. IIpu KOHCTPYUPOBAHUU MTPOTPAMMHOTO OOECTIeueHus Ha Tare pa3paboTKU UIH BeIOOpa
ITOPUTMA PEIICHHS peallu3yeTcs CaeayIolIee:

-apXUTEKTYypHAast 00paboTKa MPOrpaMMbl

-BBIOOD S3bIKA MTPOrPAMMHUPOBAHUS

-COBEPIIICHCTBOBAHUE MMPOTPAMMBbI

008. ITpoextuposanue [10 B 0CHOBHOM paccmMaTpuBaeTcs Kak
-apXUTEKTYPHOE ITPOEKTUPOBAHNE

-KOMMYHHUKAIlHOHHBIE METOIbI

-JIETaJIbHBIE METO/IbI

009. Ha srane TECTUPOBAHUS MTOJIB30BATCIIb BBITIOJIHACT CIICAYIOIICC:
-~CHHTaAKCHYCCKOC OTJIadKH
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-BBIOOp TECTOB U METOJa TECTUPOBAHUS
-omnpeneneHne GopMbl BBIIAYN PE3ylIbTaTOB

010. Yto u3 npuBEIEHHOTO HE SBISAETCS OJHUM U3 METOJ0B IIPOEKTUPOBAHUS IPOTPAMMHOIO
obecrnieueHus?

-CTPYKTYpPHOE IPOTPaMMUPOBAHHUE

-00bEKTHO-OPUCHTUPOBAHHOE TIPOTrPAMMHUPOBAHHE

-anredpandeckoe IporpaMMUPOBaHUE

011. Kak Ha3pIBaeTcs mpoiiecc pa3OoueHust OJTHOM CIIOKHOM 3a/1a4u Ha HECKOJIBKO MPOCTHIX
noja3aaay?

-abcTpaKius

-ICKOMIIO3UITUA

-PEUHKUHUPUHT

012. Yro u3 npuBeIECHHOTO ABJISETCS KPUTEPUSMU OLIEHKH y100CcTBAa HHTEp(eiicoB?
-CKOpPOCTb 00y4€eHHUs

-aJlanTanus K CTUIK0 pabOThI MOJIb30BaTENs

-BCE OTBETHI MTPaBUIIbHbBIE

013. UuTepdeiic moap30BaTeNss — 3TO

-HabOp METO/I0B B3aUMOAECHUCTBHS KOMITBIOTEPHON MPOrpaMMBbI U MOJIb30BATEINSI 3TOM
MIPOrpaMMBbl

-Ha0Op METOJI0B AJIsl B3aUMOJECHCTBUS MEXAY MporpaMMaMu

-CII0CO0 B3aMMOICUCTBHS MEXTY 00bEKTaMHI

014. UnTepdeiic-To

-TIPEKJIe BCETO, HA0OP MPaBHII

-Ha0O0P 3aJ1a4 MMOJIb30BATENIsA, KOTOPBIC OH PEIIACT C MMOMOIIBIO CHCTEMBI
-CII0Cco0 B3aMMOICUCTBHS MEX Ty 0ObEKTaMH

015. Texauueckoe 3agaHue — ITO

-JIOKYMEHT OOBSICHEHUH )1 3aKa34hKa

-UCXOJHBIN JOKYMEHT it caaun 110 B skcryaTanuo

-BBIXOJTHOM IOKYMEHT JJIs MPOEKTUPOBAHUS, Pa3pabOTKH aBTOMATH3UPOBAHHOMN CHCTEMBI

016. Ananm3 TpeboBaHul —

-0ToOpakeHne QYHKIUI CUCTEMBI M €€ OTPaHHUYCHHI B MOJICIIU TIPOOIIEMBI

-II0Ka3aTellb, KOTOPBIN OMPEENIIET HEOOXO0IMMbIC YCUIIHS IS JMArHOCTHKH CIy4aeB OTKA30B
-0TOOpaKEHUE YacTel MporpamMm, KOTopbie OyayT Moau(UIIMpoBaThCs

017. ApxutekTypa nNporpaMMHON CUCTEMBI —

-JIGKOMITO3UIIUS PELICHUS ISl BBIJCIIEHHOTO CIEKTpa 3aJa4 JOMEHA Ha MOICUCTEMBI HIIN
UEepapXHUI0 MOJCUCTEM

-OIpe/IeJICHHE CUCTEMBI B TEPMHUHAX BBIUYMCIUTEIBHBIX COCTABIAIOMUX (TTOJCUCTEM) U
uHTepPeiicoB MeX Ty HUMH, KOTOPOE OTpa)kaeT MpaBuiia JeKOMIIO3UIIMU PpOoOIeMbl Ha
COCTAaBJISIOILINE

-COOTBETCTBYIOIIIME BapUALIMK COCTABA BBIJIEJICHHBIX KOMIIOHEHT.

018. Arperanus —
-OTHOILICHUS, YTBEPKIAET HATHUKE CBSA3H MEXKIY OHATUSIMHU, HE YTOUHSISI 3aBUCUMOCTH UX
CoJiep>KaHus U 00HEMOB;
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-BO3MOKHOCTb ISl HEKOTOPOTO KJIacCa HaXOAUThCS OJTHOBPEMEHHO B CBSI3U C OJJHUM JJIEMEHTOM
U3 OTIPE/ICTICHHOTO MHOXECTBA KIIACCOB;

-OG’bG[[I/IHeHI/IC HECKOJILKUX MOHITHU B HOBOE MOHATHC, CYILICCTBCHHBIC ITPU3HAKKU HOBOT'O
IOHATHUA ITIPHU 3TOM MOT'YT OBITH JII/I60 CYMMOﬁ KOMITOHCHT WJIM CYIICCTBCHHO HOBBIMU
(OTHOIIEHUE «TOJISI — IIEJI0E»)

019. Accommanus —

-BO3MOXHOCTb JIJI HEKOTOPOTO KJIacCa HaXOAUThCSI OJTHOBPEMEHHO B CBSI3H C OJTHUM DJIEMEHTOM
13 OTPECIICHHOTO0 MHOXECTBA KJIACCOB

-00beIMHEHNE HECKOJLKHUX TIOHATUH B HOBEE MOHSTHS, CYyIICCTBCHHBIC TPHU3HAKU HOBOTO
MOHATHSA O 3TOM MOTYT OBITh TUOO CYMMOM KOMIIOHEHT HJIM CYIIECTBEHHO HOBBIMH (OTHOILIEHUE
«JI0JIST — TIEJI0e»)

-camoe 00I1Iee OTHOIICHHUE, YTBEPKIaeT HAJTUYHE CBS3U MEXTY MOHATUSIMHU, HE YTOUHSS
3aBUCHMOCTH UX COJIEP>KaHUS U 00bEMOB

020. Banunarus —

-o0ecrieueHne COOTBETCTBUS pa3pabOTKH TPEOOBAHUSIM €€ 3aKa3UYNKOB
-TIpOBEPKa MPaBUILHOCTH TPaHCHOPMAIIUK TTPOEKTA B KOJI PealTi3aiun
-BBISIBJIEHUE BCEX OIUOOK

021. Bepuduxanus —

-o0ecrieueHrne COOTBETCTBUS Pa3pabOTKH TPEOOBAHUSIM €€ 3aKa3UYHNKOB

-TpOBEpKa MPABIIIEHOCTH TpaHC(HOPMAITUH MTPOEKTA B TPOTPaAMMY

-IEHCTBHS HA KXKJIOW CTAMH KU3HEHHOTO [IUKJIA C TIPOBEPKH U TIOTBEPIKICHHUS COOTBETCTBHUS
CTaHIapTaMm

022.BHemHne METPUKH MPOIYKTa:
-METPUKH HAJECKHOCTH

-METPUKH pazMepa

-METPUKH CIOKHOCTU

023. BHyTpeHHUE METPUKHU MPOIYKTa:
-METPUKH COTIPOBOKICHUS

-METPUKH FOJTHOCTU

-METPUKU CTHIIS

024. ITpoxykTsl nHxeHepun TpeboBanuii mo meroay C.llneep nu C.Memnopa:
-MH(POPMAIIMIOHHAS MOJIEb CUCTEMBI

-onucanue UHTepeiicoB ClIeHapHeB U aKTEPOB

-HeopMaIbHOE ONMCAHUE CIICHAPUEB U aKTEPOB

025. K mpoueccy pa3zpadotku [10 BkIt0YaeT ciaeayromnye npoueccs:
-COTIPOBOKICHHSI

-IIPOCKTHPOBAHHKE

-3KCIUTyaTalus

026. ITocnenoBaTebHOCTh Pa0OT MO KAaCKaJHOM MOJIENbIO:
-TpeO0BaHUs, MPOCKTUPOBAHUE, peaTn3aLus
-IIPOEKTUPOBAHNE, COIIPOBOKIEHUE, TECTUPOBAHUE
-TpeOOBaHMs, COIIPOBOXKACHUE, TECTUPOBAHUE

027. IlpoekTpoBaHue —
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-peoOpazoBaHue TPEOOBAHUI B TIOCIIEIOBATEIILHOCTD MPOCKTHBIX PEIICHUM 110 CHCTEME
-OIpEICIICHHE TJIaBHBIX CTPYKTYPHBIX 0COOEHHOCTEH CHCTEMBI
-OlpeIeICHIE MOAPOOHOCTEH (DYHKITMOHUPOBAHUS U CBSI3€H JIJISl BCEX KOMIIOHEHT CHUCTEMBI

028. Mojaenb KU3HEHHOT'O IIUKJIa —

-OIpEICIICHUE ONPEICIICHHBIX ACUCTBHIA, KOTOPBIC COMMPOBOXKIAIOT H3MEHCHHSI COCTOSIHHM
00BLEKTOB

-THITHYHAS CXeMa TOCIIEI0BATEIIFHOCTH paboT Ha Tarnax pa3padOTKH MPOTPaMMHOTO MTPOIYKTa
-OTpaKECHUE JUHAMUKH U3MEHEHHUI COCTOSHUS KXKIOTO Kacca 00bEKTOB

029. [lonsiTHOCTH — 3TO

-aTpuOyT (YHKINOHAIBLHOCTH, YKa3bIBAIOIIMHA HA BO3MOKHOCTh IPEA0TBPAIIATh
HECAaHKI[MOHUPOBAHHBIN JOCTYI

-aTpuOyT Ha/IeXKHOCTH, KOTOPBIN YKa3bIBAET HA CIOCOOHOCTH MPOTpaMMBbl K IIEPE3aITycKy JiIs
ITOBTOPHOI'O BBIITOJTHEHUS

-aTpuOyT yn00CTBa, ONpEAEISIONINI yeunus, HeoOX0AUMbIE JJIsl PACIIO3HABAHUS JTOTMUECKUX
KOHIIETIIUHI U YCIIOBUHM UX IPUMEHEHHUS

030. Apredakt — 3T0

-IIF000H TIPOTYKT JAEATENBHOCTH CIEIHATIMCTOB IO Pa3padoTKe MPOTPAMMHOTO 00eCTICUSHHSI
-pe3ynbTar OmKO0K pa3padboTYNKa BO BXOIHBIX MJIM IPOEKTHBIX CHEIMPUKAIIUIX
-rpaduyeckoe mpeAcTaBICHNE JIEMEHTOB MOJISIIMPOBAHUS CHCTEMBI

TemaTuka 10KJI2/10B

OBOMIOLUS CIOKHBIX IPOrPAMMHBIX CUCTEM

MeTonbl JOKYMEHTUPOBAHHS apXUTEKTYPHI

VYnpasieHue 3HaHUSAMH B IIpoIiecce pa3padOTKH MPOTrPaMMHBIX CHCTEM

CASE TexHonmoruu pa3paboTK{ IPOTPaMMHBIX CHCTEM

Mogenu mporpaMMHBIX CHCTEM

[TocTpoenne nporecca pa3paboOTKH MPOrPaMMHBIX CHCTEM

busnec acriekTs! pa3paboTKU MPOrpaMMHBIX CUCTEM

Monemn ROI mis onenku 3¢ (GEeKTHBHOCTH KOMITAHH-Pa3pabOTIYUKOB TPOTPAMMHOTO

obecrieueHust

9. Yenoseueckuii (hakrop mpu pazpadorke [10

10. Mozenu 1 MEeTO/IbI OLIEHKH JIMYHOCTHBIX XapaKTEePUCTHK UCIOTHUTENICH U KOMaH bl B IIETIOM.

11. Ouenka 3arpat MporpaMMHBIX IIPOSKTOB METOIOM (DYHKIIMOHATBHBIX TOYECK.

12. PerpeccuoHHast MOJIENb OIICHKH 3aTpaT mporpaMMHbBIX mpoektoB COCOMO II.

13. Ouenka mporpaMMHBIX POEKTOB B Moenu SLIM.

14. Metozp! BBIOOpa OpraHU3alluOHHON (OPMBI peaTH3aliy MPOrPAMMHOIO TPOEKTA.

15. KonnuecTBeHHbIE METOIMKU OLEHKH PUCKOB IPOTrPAMMHBIX ITPOEKTOB.

16. MeTtpuueckre moKazaTeNln B OLEHKE TPOrPAMMHBIX TIPOEKTOB.

17. Mogenu CTpyKTYPHOTO aHaJIi3a MPOrPaMMHBIX IPOECKTOB.

18. Mozenu 00beKTHO-OpUEHTHPOBAHHOIO aHAIN3a TPOTPAMMHBIX ITPOEKTOB.

19. Meron ompeneneHuss TOYEK TECTUPOBAHMS, OCHOBAHHBIM Ha aHAIW3€ MUKIOMATUYECKON
cinoxxknoctu Mak-KetiOa.

20. CpaBHUTENbHBIA aHATN3 WHCTPYMEHTOB MOJEIMPOBAHHUS W TPACCUPOBKU IMPOrPAMMHBIX
TpeOOBaHUIA.

21. CpaBHHTENBHBINA aHAJN3 HHCTPYMEHTOB BEepU(UKAIIMH TPOrPAMMHBIX ITPOSKTOB.

22. CpaBHHTENbHBINA aHAJN3 HHCTPYMEHTOB ONTHMU3ALUHU IIPOTPAMMHBIX TIPOEKTOB.

23. CpaBHUTENIbHBI aHAIM3 WHCTPYMEHTOB TECTUPOBAHHS MNPOTPAMMHOIO  OOECTIeYEHUs
(reHepaTophl TECTOB, CXEMBI BHIITOITHEHUS TECTOB, OLIEHKA TECTOB, YIIPABICHHE TECTAMH).

24. CpaBHHTENIbHBIN aHAJTN3 HHCTPYMEHTOB COIPOBOXICHUS IPOrPAMMHOTO 00€CIICUeHHSI.

25. CucTeMbl MOZIEIIMPOBAHHUSI ITPOIIECCOB Pa3padOTKU MPOrPaMMHOI0 00ecTieyeHHSL.

26. Cpenpl pa3pabOTKH MPOrpaMMHOT0 00eCTIeYeHHUsI, OPHEHTHPOBAHHBIC HA MPOIECCHI.

NN E
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27. CpaBHUTEIbHBIA  aHAIM3  WHCTPYMEHTOB  OOECHeueHusi KauecTBa  IPOrpaMMHOTO
obecriedyeHusl.

28. CpaBHUTENbHBIA aHAU3 WHCTPYMEHTOB YIPAaBIIEHUS KOH(UTrypalueil mporpaMMHOrO
obecriedyeHusl.

29. IHCTpyMEHTHI TUTAHUPOBAHUS U OTCIICKUBAHUS IPOTPAMMHBIX ITPOEKTOB.

30. HCTpYyMEHTHI, peanu3yrolue MoAepKKy HHPPACTPYKTYpPhI pa3paboTKu.

6. YueOHO-MeTOAMYECKOE M HH(POPMALMOHHOE 00ecTeyeHue JUCIUIIMHBI

6.1.

Criucok nureparypsl

OcHoOBHasA

1. Auramomikun OnecnaB Anekcanaposud. Ilporpammuas unxkeHepus. Teopus u

npaktuka : BO - bakanaBpumar. - 1. - KpacHospck: CuOupckuii ¢enepaibHbIil
yauBepcuret, 2012. - 247 c. - BO - bakanaspuar. - ISBN 9785763825114. Ccpuika
Ha pecypc: http://new.znantum.com/go.php?1d=492527

. Muterpamnus 6a3 maHHBIX MO CcBOWCTBaM BemiecTBa. [loaxoasr u TexHomoruu[ Tekcr] /

EpxumbaeB, A. O. [u nap.] // Hayuno-texamueckass wuHpopmarusa. Cep. 2,
WNudopmanmonnsle nporecchl u cucteMsl. - 2012, - Ne 8. - C. 1-8. - bubmuorp.: c. 7-8
(20 masB. ). - Un.: 2 Tabm., 3 puc.

. HoporoB Bukrtop I'eoprueBnu. BBeneHne B METOAbI W AJTOPUTMBI MPHUHATHA

peuieHuii: ydeOHOe TMocoOHe JUIsl CTYIEHTOB BBICIIMX Y4E€OHBIX 3aBEICHMIA,
oOyuatontuxcs 1o HampasieHuto 230100 "HMudopmartvka M BBIYMCIUTENbHAS
TeXHUKA" ¥ 10 OCHOBHOW OOpa30BaTEIHHOW MpOTpaMMe IOJTOTOBKH OakaJaBpOB
231000 "ITporpammuas umwkenepus" / B. I'. Jloporos, 5. O. Temnosa ; mox pexn. JI. I'.
larapunoii. - MockBa: ®opym: HMuadpa-M, 2012. - 239 c. : puc., Tabn. ; 22 cMm. -
(Bricmiee oOpazoBanue). - bubmmorp.: c¢. 234-235. - ISBN 978-5-8199-0486-2. -
ISBN 978-5-16-005032-4: 265.00.

. Ctynuna AneHa AnekcanHipoBHA. TeXHOJOTHS HAIAEKHOCTHOIO MPOrpaMMHpPOBAHUS

3a7a4 aBTOMATU3aIMKU YIIPABJIEHUS B TEXHUUECKUX cuctemax : BO - Marucrtparypa. -
1. - Kpacnosipck: Cubupckuii ¢enepanpubiii yauepcurer, 2011. - 164 ¢. - BO -
Marwuctparypa. - ISBN 9785763823547. Ccplika Ha pecypc:
http://new.znanium.com/go.php?id=442655

. BecenoBckuii A. M. TloctpoeHue cnaboCBsA3aHHOTO MTPOrPAMMHOTO OOECTICUCHUS JIIs

OLICHUBAHHsS KadecTBa NPOeKTHbIX pemenuii[Tekct] / A. M. Becenosckuii //
[Iporpammubie poaykThl U cucteMsl. - 2011, - N 1. - C. 73-76. - bubnuorp.: ¢. 76 (6
Ha3B. ). - W.: 3 pHC.

I[OHOJ'IHI/ITGJ'ILHEIH

. JIummaen BJ'IaI[I/IMI/Ip BacunneBuu. HpOFpaMMHaﬂ HHXXCHEPpUA: MCETOHOJIOIMYCCKUC

OCHOBBI: YY4EOHUK JUIs CTYJCHTOB BY30B, OOyUYarONIMXCsl 10 HampasicHuio "busnec-
unpopmaruka" (080700) / B. B. Jlumaes; 'oc. yH-T Bpicul. mk. 3KOHOMUKH. - M:
TEUC, 2006. - 605 c.: puc., Tadn. ; 22 cMm. - bubmmorp. B koHiie kH. - ISBN 5-7598-
0424-3 : 245.88.

. bapabanoB A. B. Meroanyeckuil ammapaT aHaiaM3a M CHHTE3a KOMIUIEKCa Mep

pa3paboTku Oe3omacHOTO mporpammHoro obecredenuss [Tekcr] = A methodical
framework of analysis and synthesis of secure software development controls / A. B.
bapabanos, A. C. Mapkos, B. JI. I{upnos // IIporpaMMHble TPOJIYKTHl U CUCTEMBI. -
2015. - Ne 4. - C. 166-174. - bubnuorp.: c¢. 174 (20 Ha3B.). - ui.: 2 puc., 2 Tadm.

. TposnoBckuii, B. M. Ilporpammuas wuHx«eHepus HHOOPMAIIMOHHO-YIIPABIISIOLINX

CHCTEM B CBETE MPUKIIAJHON TEOpHU CIydalHBIX MpoLEccoB : yued. mocobue / B.M.
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TposinoBckuit. — Mocksa : UHOPA-M, 2019. — 325 c.—TekcT : 31eKTpOHHBIH. -
URL.: https://new.znanium.com/catalog/product/1003316

6.2. ITepedens pecypcoB HH(DOPMAITMOHHO-TEIIEKOMMYHHKAIIMOHHOU ceTn «IHTepHETY.

1.B.A. Ps60B, AN. HecBuxckuit "CoBpeMeHHbIE BeO-TexHonorun"
http://www.intuit.ru/department/internet/mwebtech/1/1.html

2.H.B. CagenbeBa "SA3pIK IIPOrPaMMHUPOBAHUS PHP"
http://www.intuit.ru/department/pl/plphp/

3.P.A. Cy3u "SA3pIK IIPOTrpaMMHUPOBAHUS Python"
http://www.intuit.ru/department/pl/python/

4. ABTop: A.B. Cprues "Web-texnosnorun"
http://www.intuit.ru/department/internet/webtechno/

5.M.P. bornanos "Pa3paboTka KJINEHTCKHUX MIPUIIOKEHUN Web-caiitos"

http://www.intuit.ru/department/internet/devcapw/1/
6. Massimo Di Pierro "web2py Book" http://web2py.com/book

7. MarepuajibHO-TEXHHYECKOe o0ecneyeHne TUCIMIIINHBI

Neri/mt HaumenoBanue OcHaleHHOCTh
CIICLIHaJIbHbIX CIICIHAJIbHBIX Hepeqem) JIMIEH3UOHHOI'O IMPOIrpaMMHOI0 06CCHC‘ICHI/I5{.
MOMEIICHUH U IMOMEIICHUM 1 PeKBU3UTHI NOATBEPKJAIOIIETO JOKYMEHTA
MIOMEILIEHHI 1S TIOMEILICHUIH 151 Haumenosanue| Jlunensus/ceprudukar/3akas Jara
CaMOCTOSTEIHLHON CaMOCTOSTEILHON pa6OTbI 10 JINIICH3UU
paboTsI
1. JlaGopaTopwust 1 KOMIIBIOTED Windows 7 68526624 0e3 naTel
UH(OpPMATUKH nperoiaBaTens, Microsoft 49420326 08.12.2011
—aym. Ne 203 12 KOMITBIOTEPOB office 2010 Pro|63202190 6e3 maThl
00yJarouXCcs, Microsoft CBOOOIHBIN JOCTYI CBOOOIHBIN
MapKepHasi J0cKa, Visual 647526 JIOCTYTI
POCKTOP Professional (2996385 6e3 naThl
2019 14.06.2019
Mozilla 17E0-181226-094912-873-979
Firefox 52.8.1 26.12.2018
ESR
Matlab
Mathcad
Education -
University
edition
Kaspersky
Endpoint
Security

8. Obecneuyenue 00pa3oBaTEJLHOIO MIPOLECCA JJISl JIMI C OTPAHMYECHHBIMU
BO3MOKHOCTSIMU 3/10POBbSI

B xoxe peam3an JUCHUIINIMHBI UCIIOJIB3YIOTCA CICAYHOIIUEC JOMOJIHUTCIBHBIC METO/AbI

O6yLIeHI/I$I, TCKYHICTO KOHTPOJIA YCIICBACMOCTU U HpOMG)Ky’TO‘-IHOfI aTTeCTallnu O6y‘IaIOH_[I/IXC$I B
3aBUCUMOCTH OT UX UHANBUAYAJIbHBIX 0COOCHHOCTEHA:

JJIsA CIICTIBIX U CJ'I8.6OBI/II[5{H_II/IXZ
JICKIIMH O(bOpMJ'ISIIOTCSI B BHIC OJJICKTPOHHOI'0 JOKYMCHTA, HAOCTYIIHOIO C IIOMOIIBIO

KOMIIBOTEPA CO CIICTUAIIN3NUPOBAHHBIM ITPOTPAMMHBIM O6CCHC‘-ICHI/ICM;
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- THCbMEHHBIC 3aJ]aHMs BBINOJHIIOTCA Ha KOMIBIOTEPE CO  CHEIHATM3UPOBAHHBIM
MIPOrPaMMHBIM 00€CTIeUeHHEM, MIIM MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;

- o0ecrieunBaeTCsl MHAUBHIyaIbHOE paBHOMEpHOE OcBenieHne He meree 300 Jrokc;

- ISl BBINOJIHEHHUSA 3a/aHHsl TP HEOOXOIUMOCTH TIPEAOCTABISCTCS YBEIHMYMBAIOIICEe
YCTPOHCTBO; BO3MOXHO TAK)KE€ MCIIOJIb30BaHNE COOCTBEHHBIX YBEIMYUBAIOLIUX YCTPOICTB;

- MACBMEHHBIE 33JaHUs OPOPMIISIOTCS YBEIIMYCHHBIM MIPUPTOM;

- 9K3aMEH U 3a4€T IMPOBOATCS B YCTHOW (hopMe MM BBITIOJHSIOTCS B MUCBbMEHHOW (hopme Ha
KOMIIBIOTEPE.

® IS TIYXHX M CI1a00CITBIIIANIHX:

- Jekiuud O(GOPMISIOTCS B BHJE OJEKTPOHHOIO JOKYMEHTa, JHMOO MPEHOCTABISETCS
3BYKOYCHJIMBAIONIAs ariapaTypa WHAWBHIyaIbHOTO TOJIb30BaHUS;

- MACHMEHHBIE 33JJaHUS BHITIOJHSAIOTCS Ha KOMITBIOTEPE B MUCBMEHHOU (hopMme;

- OK3aMEH M 3a4€T TPOBOJATCA B IHUCHMEHHOW (opMe Ha KOMIBIOTEPE; BO3MOXKHO
npoBeieHue B (popMe TeCTUPOBAHHUS.

® ISl JIUI] C HAPYIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO amnmapara:

- JIEKIUU OQOPMIISIOTCS B BHAE OJIEKTPOHHOTO JIOKYMEHTa, IOCTYIMHOTO C ITOMOIIBIO
KOMIBIOTEPA CO CIIEIUATU3NPOBAHHBIM ITPOTPaMMHBIM 00ecTieueHIEM;

- THCBMEHHBIC 3aJ]aHUs BBINOJHIIOTCA Ha KOMIBIOTEPE CO  CHEIHATN3UPOBAHHBIM
MIPOTPaMMHBIM 00€CTICUeHHEM;

- 9K3aMEH U 3a4€T MPOBOISTCS B YCTHOU (popMe MITH BBITTOJHSIOTCS B MMCBMEHHOH (popme Ha
KOMTIBIOTEpE.

[Tpr HEOOXOIMMOCTH TIPETYCMaTPUBACTCSI YBEITUUCHUE BPEMEHH ISl IOATOTOBKH OTBETA.

[Mpontemypa  MpOBEACHUS  TPOMEXYTOYHOM  aTTecTalmu  uis  OOyJaromIuxcs
YCTaHABIMBACTCSI C Y4€TOM WX HMHIUBUAYaJbHBIX TCUXO(PH3MYECKHX OCOOEHHOCTEH.
[TpomesxyTouHast aTTecTaIisl MOKET MTPOBOUTHCS B HECKOJIBKO ATAIIOB.

[Ipu mpoBeneHUM MpoLETypbl OLCHUBAHMS PE3YIbTATOB OOyUYEHHs MpeaycMaTpuBaeTcs
WCIOJIb30BAaHUE TEXHUYECKHX CpEICTB, HEOOXOMUMBIX B CBSI3M C HHIUBUAYAJTIbHBIMU
O0COOCHHOCTAMHU OOy4YaIoOIIUXCS. DTU CPEACTBa MOTYT OBITh MPEIOCTABICHbI YHHBEPCUTETOM,
WM MOTYT MCTIOJIb30BAThCSl COOCTBEHHBIE TEXHUUECKHE CPE/ICTRA.

[IpoBenenne mpoueaypbl OLIGHMBAaHUS — PE3yAbTaTOB  OOy4YeHHUS  JIOMYCKaeTcsi C
HCIOJIb30BaHUEM JIMCTAHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTHIA.

ObecnieunBaeTcsl 1O0CTyN K MHPOPMAIMOHHBIM B OHOIHOTpadrueckuM pecypcaM B CETH
WuTtepner nmns kaxaoro oOywaromierocss B ¢GopMax, aJanTUPOBAHHBIX K OTPAaHUYEHHUSM HX
3JI0pPOBbS U BOCTIPUATHUS HHPOPMAIIIH:

e JUISl CIIENBIX U CIa00BUISIINX:

- B MeyaTHOU (hopMe yBETMUECHHBIM HIPUPTOM;
- B opMe IEKTPOHHOTO JIOKYMEHTA;

- B popme ayauodaiina.

e Ul TIIyXUX M cIaOOCHbIIIAIINX:

- B meyaTHou dopme;

- B popMe PIEKTPOHHOTO TIOKYMEHTA.

e Uit OOYYarOIIMXCS C HAPYIICHUSIMHU OIOPHO-ABUTaTENILHOTO ammapaTa:
- B meyaTHou dopme;

- B opMe PIEKTPOHHOTO TOKYMEHTA;

- B hopme aynnodaiina.

VYuebHble ayTUTOPHH I BCEX BUJIOB KOHTAKTHOM M CaMOCTOSATENIbHOM pabOThl, HaydyHas
OubIMOTEeKa UM MHbIE MOMEIICHUs JUIsl 0OydeHHsI OCHAIIEHbI CIELHATbHBIM 000pyIOBaHHEM U
y4eOHBIMH MECTaMHU C TEXHUYECKUMH CPEICTBAMH 00YyUEHUS:

® IS CIIENBIX U CIa00BUISIIUX:

- YCTPOMCTBOM JUIsl CKaHMpOBaHMs U uTeHus ¢ kamepoid SARA CE;

- mucmuieeM bpaiins PAC Mate 20;

- npuHTepoM bpaitng EmBraille ViewPlus;
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® Ui TUIYXHX U C1a0O0CIbIIIAIINX:
- aBTOMATH3UPOBAHHBIM pPabOYMM MECTOM JJisi JIIOJAEH C HapylIeHHEeM clyXa |
c1a00CIIBIIIAIINX;
- aKyCTUYECKHUI YCUIIUTENb U KOJIOHKHU;
e Uit OOYJArOIIMXCS C HAPYIICHUSIMHU OIOPHO-ABUTaTEIILHOTO armapara:
- IEpEABYKHBIMH, PETYIUPYEMBIMH 3proHoMuueckumu napramu CH-1;
- KOMITBIOTEPHOM TEXHUKOU CO CIIeNUATBHBIM TPOTPAMMHBIM 00ECIICUCHHEM.

9. MeToau4eckue MaTepuaJbl
9.1. MInanpl MPAKTUYECKHUX 3AHATHH M MeETOIHYECKHe YKA3aHUSl MO MX OPraHu3aluu u
NPOBeIeHUIO

B mtane npakTHuecKuX 3aHSATUNA BBITIOJIHSIOTCS CIEIYIONE paboThI:

INPAKTUYECKAS PABOTA Nel

O3HAKOMJIEHHME C RATIONAL ROSE 2000. ?OPMUPOBAHUE IUATPAMM USE
CASE

IHopsaoK BbINOJHEHHS PA0OTHI

Jlns co3maHuWsi HOBOM MyCTOM Mojenu HeoOxoammo 3amyctuth Rational Rose 2000 wu
HakaTh KHOTIKY Cancel B okHe, moka3aHHOM Ha puc. 1.

Create New Model

05 2000

Mew |E:-:isting| Recent |

e B B —

jdk-12 jenterprize ifiz-11 Cancel

++++ ‘
N~ Y 2R |
L2l i
bakeMew  oracleS-dat.. rational unified %B5 Standard Digizls o2

Framework. process

F &

WBE Standard  WCE MFC E.O

[T Daon't show this dialog in the future

Help

Puc. 1. OkHo BpIOOpa Pa3HOBUIHOCTH HOBOW MOJIEIH
B nmanpHeitmux paboTax ciemyeT HE co3/laBaTh HOBbIE (hailiibl Mojeseil, a paboTarh B
(aiine, co3gaHHOM B TIEpBOH paboTe, J00aBIIsIsl B HErO HOBBIE MOJICIH.
Coznmanue nuarpammel Use Case (BapuaHTOB HCIIOJIb30BAaHHMS) MPOM3BOAMUTCS 4Yepes
MyHKTHI TJIaBHOTO MeHIo Browse—>Use Case Diagram... Co3nanue HoBBIX dnemenToB Use Case
BO3MOJKHO IIPH MOMOIIM KOMaH MeHIo T00Is—> Create vy npu moMoIy maHeIu HHCTPYMEHTOB
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(puc. 2).
Hasnauenue nuarpamm Use Case:

1. Ompenenenue nNoBeACHNUs CUCTEMBI C TOUKU 3pEHUS M0JIb30BATENS.
2. IlepBuuHOE MOJETUPOBAHUS JUHAMUKU CHCTEMBI.
3. Brracaenue TpeboBaHMii K pa3pabaThiBa€MOii CHCTEME.
4. ®ukcanys 3TUX TpeOOBaHM B yHU(DHUIIMPOBAHHOH (hopme.
CocraB auarpamm Use Case:
1) Dnements Use Case.
2) AKTepsl.
3) OTHOLICHHUS:
- 3aBHCUMOCTH,
- O0001mIEHH S,
- Acconuanuu.
4) TlpumeuaHus.
5) OrpaHuueHwus.
6) IlakeTs! A7l TPYIMITHMPOBKH JIECMEHTOB MOICIIH.
IF Hucrpyment Beibopa (Selection Tool)
AR Tekcr (Text Box)
= KommenTtapuii (mpumeuanue, Note)
Slkopb 1ust 3amedanust (Note Anchor)
Konreitnep (naker, Package)

= Cuenapuu noseaenus (Use Case)

< | Axrep (Actor)

i OnnonanpasiienHas c¢Bs3b (accormanus, Unidirectional Association)
r 3aBucumocts (Dependency)

A Hacnenosanue-o6o6menue (Generalization)

_t

5. Puc. 2. I1anens uacTpyMeHTOB /1 nuarpammbr Use Case

AKTEep — posib 00BEKTa BHE CHUCTEMBI, KOTOPHIH MPSAMO B3aMMOJCUCTBYET C €€ YacThIO
(koukpetHbIM dnemeHToM Use Case). [Tonp3oBarens — 3TO PU3NUECKU 00BEKT, NCTIOTB3YIOIIHI
cucteMy. OH MOXET WrpaTb HECKOJIbKO poJIeH M MOMKET MOJEIUPOBATHCS HECKOJIbKUMU
aktepamu. OOpaTHOE€ BEpPHO: aKTEpPOM MOTYT OBITh pa3Hbie mojds3oBarenu. B UC,
MIPEJICTaBJISAIONNX CcO0O0H anmapaTHO-IPOrpaMMHBIE KOMILJIEKChI, aKTepaMH MOTYT OBITb He
TOJBKO TIOJB30BATENM, HO M anmapaTHble KOMIIOHEHTHI, SBJSIONIMECS BHEIIHUMH IS
MPOrPaMMHOM CHUCTEMBI.

Onement Use Case — omnucaHue NOCIEA0BAaTEIILHOCTH JEHCTBUM (HECKOJBKHUX
MOCJIEIOBATEILHOCTEN), KOTOPBIC BBIMOIHSIOTCS CHCTEMON M MPOU3BOAAT JUIsl OTIACIBHOTO
aKkTepa BUJIMMBII pe3yabTart.

OpuH akTep MOXKET MCIHOJIB30BaTh HECKoJbKO 3nemMeHToB Use Case. Oqun snement Use
Case MOXeT MCIOJIb30BaThCs HECKOJNbKUMU akTepamu. Kaxnpiil anement Use Case omuceiBaeT
oTpeJieNIeHHBI MyTh KCIOJb30BaHMs cucteMbl. Habop Bcex anmementoB Use Case ompenenser
MOJIHbIE PYHKIIMOHAIBHBIE BO3MOXXHOCTH CUCTEMBI.

Mexny aktepoMm u snemeHToM USe Case BO3MOKHO TOJBKO OTHOIIEHUE aCCOIUAIIUH.
Acconuanus MOXKeT ObITh OTMEYEHAa MMEHEM, POJIIMU, MOUIHOCTHIO. [Ipoune pa3zHOBHUAHOCTH
OTHOIICHUI B paMKaX HACTOSIIEH MPaKTHUECKO padOThl paccMaTpUBaThCs HE OYIyT.

B kauecTBe mpuMepa pacCMOTPUM CIIEAYIOUIYIO 3a7auy.

IIycte  TpeOyercs  pa3paboTaTh  mporpamMmy, JAEMOHCTPUPYIOIIYIO  00pabOTKy
onHoMepHOro maccuBa. OOpabaTeiBaromiasi Mpoleaypa B 3aBUCHUMOCTH OT HACTPOEK JIOJDKHA
JIeNUTh WM YMHOKaTh BCE DJIEMEHTHI MacCHBa Ha 3aJaHHOe yucio. Kpome Toro, 10MKHBI OBITH
MPEeIyCMOTPEHBI TPOIEAYpPHl TMOJTYYCHHUS MacCHUBa IyTEM PYYHOTO BBOJA I0JIb30BATEJIEM,
ABTOMATHUYECKOM T'e€Hepalluy U 3arpy3K U3 JUCKOBOTrO (haiina, a Takke COXpaHEHUsS MacCHUBa
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B (haiine.
ITonn3oBaremnto JOJIKHBI OBITE npeaoCTaBJICHbBI BO3BMOKHOCTHU:
1) T'enepauuu mMaccusa:
- ABTOMATHYCCKOI'O CO3JaHHA MaCCHUBa,
- PY4HOIO BBOJA MAacCHBA;
- COXpPaHCHUA MAaCCHUBA,
- 3arpy3kKd MaccCHBa.
2) OO0paboTKH MaccuBa.
B pesynpraTe ananmza cQOpMYIMpPOBAHHOTO 3a/laHus IOJIydyaeM (C HCHOJIb30BAaHUEM
unctpymentoB Use Case, Actor u Unidirectional Association) mumarpamMmy, moka3aHHYIO Ha
puc. 3.

/// —\
(t ,'} -
o L - i“\x;\x
eHepaums maccuBa \\\ - )
/ e — Monb3oBaTenb

O6paboTtka maccusa

Puc. 3. lmarpamma Use Case mporpaMMHOTO CpeICTBa JEMOHCTPAIMH 00pabOTKH OTHOMEPHOTO
MaccHBa

[To kaxaomy anementy Use Case cienyeT BBECTH MEPBOHAYAIBHYIO JOKYMEHTAIIHIO, T.€.
OTMETUTH OCHOBHBIE CLIEHAPHUH, BXOJSIIUE B JJIEMEHT. DTO MOKHO CJIeJIaTh B JUAJIOTOBOM OKHE
cnenudukauu snementa Use Case, Be3biBacMoM dYepe3 myHKT “Open  Specification...”
KOHTEKCTHOTO MeHIo snemenTta Use Case (puc. 4).

VYkazaHHbIE CLEHapUHM pPa3padaThbiBalOTCA, T.€. H3JIararoTcsi B CIOBECHOM Buie 0e3
TEXHUYECKUX MOAPOOHOCTEH (prc. 6). ITH NEHCTBUS HYKHO BBITIOJHHUTH JIJIsI KQXKIOTO JJIEMEHTA
Use Case.
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Use Case Specification for FeHepaly ed

General | Diagramsl Helatinnsl Files I

DAL WA MaccHES FPackage: Uze Caze View
Stereatype: I j
RBank: I [ Abstract
Dacumentation:
CuEHapHM; ﬂ

1] ABTOMATHYECKOS SO0 aHHE MACCHEA.
2] PyyHol EBOA, MACCHES.

3] CoxpaHeHue rMaccuea,

4] 3arpysk.a MaccHea.

=
k. I Cancel | Apply Browse vl Help |

Puc. 4. Cneundukarus snementa Use Case ['eneparust maccua
Use Case Specification for TeHepal WA MACCHES 7] x|

General |Diagrams| Helatiunsl Filez I

2pAUHMA MACCHES

FPackage: Usze Caze View

=~

Stereotype: I

Ranlk: I [T Abstract

Documentation:

CuEHapH; - I
1] ABTOMATHYECKOS COZ0aHHE MACCHES.

JanatoTcA KONWYECTED 3 NEMEHTOE WM AMaANas0oH SHAVEHKA. BelgenAeT oA NatAars Nog, MaccHe.

SEII'I':IDKEIE.'TCH FEHEpAaTop Cﬂ':]'-lal\:iHblH HHCEN. SHEI'-IEHHFL Ebl0dE3EMEIE MEHEDITODOMN
NoOCNeq0EaTENEHD S3HOCATCH B MACCHE.

21 PyyHoR BBOO, MACGHES.

2anaeToA KONMYECTED 3 NEMEHTOE MaccHBa. BrlgenaeTca namaTe Nod Maccks. MonksosaTent
NPEROCTAENASTCA MHTERMERCHOE CREACTED [TA0NMLE Ml CNMCOK) ANA BEOAE 3 NEMEHT OB MACCHES.
3] CoxpaHeHue rMaccHea,

E il MACCHE COB0AH, BESLEH MK SarpUyKeH, 3a038TeA WA 0aling 1 KokMEHTapUl, B dakine

COXPAHARTCA KOMMEHTSPMEA, KOMMYECTED 3 NEMEHTOE MaCCHES W MACCHE.
4] 3arpysk.a maccHea.

JanaeTca ua dakina. Ms galkinag wraorca K.OMREHTAPMA W KOMMYECTED 3 ABMMEHT OB MACCHES,
EEENASTCA NAMATE Nog MACCHE, S3arpy4asTcA MacCHE.

[~
k. I Cancel Apply Browse vl Help |

Puc. 5. Cneungukanus snementa Use Case I'eneparus maccuBa co clieHapusMu

BapuanTsl 3a1aHui

Bapuaur 1.

[IporpaMMHOE CpeaCTBO JEMOHCTPAIlMM aHaJIN3a KOPPEIIIMUOHHBIX
3aBUCUMOCTEN

PazpaboTare mporpamMmy, J€MOHCTPUPYIOIIYIO aHAU3 KOPPEJISLMOHHBIX 3aBUCUMOCTEH
MEX]ly ABYMS psAaMU JaHHBIX.

Ilonp30BaTen0 JOIKHBI OBITh npeaoCTaBJICHBI BO3MOKHOCTHU:
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1) T'eneparuu psaa:

- aBTOMATMYECKOTO CO3/JaHUs psjga (3aJaroTcs  KOJUYECTBO  OTCYETOB, YacTOTa
JMCKPETH3aIUY, KOJMYECTBO TapPMOHHUK pslia, aMIUIMTYIbl W YaCTOTHI Ui KaxJIOH
TapMOHUKH, aMIUIMTYyJa CIy4alHON COCTaBISIOIICH; BBIACTSACTCS MaMsTh IOJl MacCUB;
MacCHB 3aIlOJIHSAETCS T€HEPUPYEMbIMU 3HAUCHHUSIMHU; CO3JaHHBIN CHUTHANI O0TOoOpa)kaercs
Ha rpaduke U B Ta0IUIE);

- coxpaHeHHs psana (eciu ps MPUCYTCTBYET, 3a1aeTcs uMs (aiina, B ¢aiii 3amuChIBAIOTCS
rapaMmeTpsl psaa u psin);

- 3arpy3ku psja (3amgaercs ums (aiina, u3 Qaiina 3arpy’KarTcs mapaMeTpsl psaaa u psi).

2) OOpaboTKu psmoB (PacCUUTHIBACTCS KOPPEISIMOHHAS (YHKIHMS B AMana3oHe oT —I/2 J1o

T/2, rne T — nnvHa MUHUMAJIBHOTO U3 JIBYX PAIOB, KOPPESIMOHHAS (DYHKIHMS BBIBOJUTCS B

TaOIUIy U HA TpaduK).

BapwuanT 2. [IporpaMMHOE CpeACTBO JIEMOHCTPAIMH TAPMOHUYECKOTO aHAIN32
PazpaboTars mporpaMmy, 1eMOHCTPHPYIOIIYIO TAPMOHUYECKUH aHATIH3 PAAA.
[Tomp30BaTemNtO TOHKHBI OBITH IPEAOCTABIICHB BO3MOKHOCTH:
1) Tenepauuu psna:

- aBTOMAaTHYECKOTO CO3/laHUs psja (3aJaroTcs  KOJMYECTBO  OTCYETOB, YacTOTa
JTMCKPETHU3AINH, KOJMYECTBO TApMOHUK psa, aMIUTUTYIAbl W YacTOTBHI JUIS KaXKJIOH
TapMOHUKH, aMIUIATYyJa CIyYaillHON COCTaBIISIONICH; BBIACTSACTCS MaMsTh IOJI MacCUB;
MaCCHB 3aIlOJIHSETCS TEHEPUPYEMbIMU 3HAYCHHUSMH, CO3JaHHBIA CHUTHAJI OTOOpaskaeTcs
Ha rpaduke u B Ta0NHIIE);

- coxpaHeHHs psja (eciu psI MPUCYTCTBYET, 3aAaeTcs uMs daiina, B (ailyl 3armuchIBalOTCS
rapaMmeTpsl psaa U psia);

- 3arpy3ku psaa (3amaercs ums (aiina, u3 (aiisia 3arpy)aroTcsi mapaMeTphl psiia u psm).

2) OO6paboTku psaoB (paccunthiBaeTcsi psig Dypbe M CIIEKTP MOIIHOCTH, CIIEKTP MOIIHOCTH

BBIBOJIUTCS Ha TpauK U B TaOJIHILY).

Bapuant 3. IIporpaMMHOE CpeICTBO AEMOHCTpPAIIMN pacyeTa CE30HHOU COCTaBJIIIONIEH

psna
PaszpaboTarte mporpamMmy, JEMOHCTPHUPYIOIIYIO pacueT H HCIOJIb30BAHUE CE30HHOM

COCTaBJISIIOILIEH psiza.
[Tosk30BaTeNtO TOJHKHBI OBITH TIPEAOCTABICHB BO3MOKHOCTH:
1) Tenepauuu psia:

- aBTOMAaTHYECKOTO CO3aHus psna (3a4aloTcCsl KOJMYECTBO OTCUETOB, 3HAUCHUS CE30HHOM
COCTABJISIFOIICH, MMOCTOSTHHAST COCTAaBIISIONIAs, aMIUIUTY/a CIy4ailHOW COCTaBISIOIICH;
BBIJICIISIETCSl TIAMSITh TOJT MacCHB;, MAaCCHB 3aIlOJHSCTCS TEHEPUPYEMBIMH 3HAUCHHSIMU;
CO3JIaHHBIN CUTHAJI OTOOpaXkaeTcs Ha rpaduKe U B TAOJIHIIC);

- coxpaHeHHs psna (eciu psj MPUCYTCTBYET, 3amaetcs uMs (aiina, B (aiiin 3anuchIBarOTCs
napaMeTphl psijia v psij);

- 3arpy3ku psna (3agaercs ums (aiina, u3 daiisia 3arpyxarTcs napaMeTpsl psjia v psi).

2) Pacuera mozenu psifa (pacCYUTBHIBAIOTCS CE30HHBIE COCTABIISIONINE).
3) TlocTpoeHust MOAETBHOTO psiia (PACCYMTHIBAIOTCS OTCUCTHI PAa MO0 MOJCTBHBIM 3HAYCHUSIM

CC30HHOM COCTaBJISIFOILEH, IOJIYYCHHBIN Psiji 0TOOpa)kaeTcsi B BUJIE TaOIHUIIBI U rpaduka).

Bapuant 4. IIporpamMmHOEe CpEJICTBO JEMOHCTPALMU _pacyeTa aBTOPErpecCUOHHON
MOJEIN pajia

PazpaGoTtate  mporpamMmy,  JE€MOHCTPUPYIOIIYKD  pacueT M  HCMOJIb30BAHUE
aBTOPErPECCUOHHON MOJENN Psizia.

ITonp30BaTemnto 10JKHBI OBITh IPEAOCTABIECHB BO3MOXXHOCTH:
1) Tenepauuu psaa:

- aBTOMATHMYECKOTO0 CO3/laHus psAa (3aJaroTcsd  KOJMYECTBO OTCYETOB, 4YacToTa
JMCKPETU3alMY, KOJMYECTBO TapMOHHUK psJia, aMIUIMTYIbl M YacTOTHl IS KaXJOU
TapMOHUKH, aMIUIMTyJa CIy4aiHOI COCTaBISIOIIEH; BBIAETSAETCS NMaMsTh IOJl MacCuB;
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MacCCHB 3aIlOJIHSAETCS T€HEPUPYEMbIMU 3HAYCHHUSMH; CO3JAHHBIM CUTHAI OTOOpakaeTcs
Ha rpaduke u B Ta0IUIE);
- coxpaHeHMs psna (ecau ps MPUCYTCTBYET, 3a1aeTcs uMs (aiina, B (aiin 3anuceBaroTCs
napaMmeTpsl psaa U psn);
- 3arpy3ku psja (3amaercs ums (aiina, u3 Qaiina 3arpy:KarTcs mapaMeTpsl psaaa u psi).
2) Pacuera moaenu psaa (paccunThIBAOTCS KO3(DOUIIUEHTHI aBTOPETPECCHN ).
3) IloctpoeHus: MOIEIBHOTO psina (PACCUUTHIBAIOTCS OTCYETHI psijia B COOTBETCTBUH C
ABTOPETPECCHOHHON MOJIENIbIO, TOJNYYEHHBIN psAl OTOOpakaercss B BHUJAE TaONULBI U

rpaduka).

Bapuant 5. [IporpamMMHO€ CpEICTBO AEMOHCTpPALMH pPACYETa XAPAKTEPUCTHUK DPAIA U

IIOCTPOEHUS PACHPENCICHUI

Pazpaborate mporpammy, AEMOHCTPUPYIOIIYIO pacyeT MOMEHTHBIX XapaKTEepPUCTHK

(cpenmuero 3HaYEHUS M CPETHEKBAAPATUYHOTO OTKIOHEHHMS) psAZia M IOCTPOSHUS PacTIpeICICHHUS.

[Tonp30BaTento MOHKHBI OBITH TTPEI0CTABIEHBI BO3MOKHOCTH:

1) Tenepauuu psna:

- ABTOMAaTHYECKOTO CO3JaHusl psga (3aJal0TCS  KOJMYECTBO OTCYETOB, aMIUIUTYa
CIy4alHOM COCTaBJIIONIEH; BBIACISIETCA MNaMATh NOJ MAaCCHB; MACCUB 3aIlOJIHSAETCS
TeHEPUPYEMBIMU 3HAYEHUSAMH; CO3/IaHHBIN Psil 0TOOpa)kaeTcsi Ha rpaduke U B TaOJIUIIE);

- coxXpaHeHHs psija (eciu psl MPUCYTCTBYET, 3amaeTcs uMs (aiina, B ¢aiil 3amuchIBarOTCS
rapaMmeTpsl psaa U psia);

- 3arpy3ku psaa (3agaercs ums (aiina, u3 (aiisia 3arpy)arTcsi mapaMeTphl psiia u psm).

2) Amamuza psja (pacCCUMTHIBAIOTCS CpeHES 3HAUYECHHE M CPEIHEKBAJAPATUYHOE OTKIOHEHHE,
MaKCHMaJbHOC W MUHHMAJILHOE 3HAYCHUS psJa; B BHUJE TAOJWIBI M TpapuKa BBIBOIITCS
3HAQYEHHS pacCIpe/eNieHus 3HAaYeHWW psla Mo JECATH TMOJIMana30oHaM BCEro auara3oHa
3HAYCHMI).

Bapuant 6. [IporpamMmmMHOe cpesicTBO MOMCKOBOM 00pabOTKU TEKCTOB
PazpaboTars mporpaMmy, BBITOJHSIONIYIO IIOUCK B TEKCTE 3aIaHHBIX CTPOK.
[Tosk30BaTemNtO TOHKHBI OBITH IPEAOCTABICHB BO3MOKHOCTH:
1) IMomy4enus Tekcra:
- pyd4HOTO Habopa;
- COXpaHEHHMs TeKcra (eciau TEKCT TPUCYTCTBYET, 3amaertcs uMs Qaitna, B ain
3aIUCBHIBAIOTCS TEKCT);
- 3arpy3ku Tekcrta (3amaercs ums daiia, u3 daiaa 3arpyKaeTcs TEKCT).
2) Amamusa Tekcrta (3amaeTcss HabOp HMCKOMBIX CTPOK, MPOM3BOAMTCS 00pabOTKa TeKcTa C
3alIOMMHAHUEM T[O3WIMHA HAWJIEHHBIX CTPOK; OPTraHU3YeTCs TPOCMOTP HaNJICHHBIX
(dbparMeHTOB).

Bapuanr 7. IIporpaMMHOe CpesICTBO KOPPEKTUPYIONIEH 00pabOTKH TEKCTOB
Pa3paboTark mporpamMmy, BHITIOJHSIONIYIO 3aMEHBI (PParMeHTOB TEKCTa B COOTBETCTBUH C
YCTaHOBKaMH TOJIb30BaTEII.
[Tonp30BaTENIO JOIKHBI OBITH MTPEJOCTABICHBI BO3MOKHOCTH:
1) TlonmyueHus Tekcra:
- pyuHoro Habopa;
- COXpaHEHHMs TeKCTa (ecliM TEKCT MPHCYTCTBYET, 3ajmaercsi uMs aina, B Qaiin
3aIMUCBIBAIOTCS TEKCT);
- 3arpy3ku Tekcra (3amaetcs ums ¢aiina, u3 aitna 3arpyxaercs TeKcT).

2) OO6paboTku TekcTa (yKa3blBaeTCs THIT 00pabOTKH — 3aMEHHUTH 3aJJaHHOE CIIOBO, 3aMEHUTH BCE
CTpOUHble OYKBBI Ha IPOIMCHBIC, 3aMEHUTh BCE IPOIUCHBIE OYKBbI Ha CTPOYHBIC; JUIs
NIEPBOro THUIMA OOpabOTKU 3a/aOTCs 3aMeHseMas M 3aMEHSAoLas CTPOKa; MPOU3BOIAUTCS
00paboTKa TeKCTa).

Bapuant 8. [IporpaMMHO€ CpEeACTBO CTATUCTHYSCKON O6Da6OTKI/I TCKCTOB
Pa3pa60TaTL nporpamMmmy, BBITIOJIHAIOIIYIO aHAJIN3 TCKCTA U MMOJACYCT CTaTUCTHUK.
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Ilonp30BaTeN0 JOIKHBI OBITH npeaoCTaBJICHbBI BO3BMOKHOCTHU:

1) TlomyyeHus Tekcra:

pyuHoro Habopa;

COXpaHEHMs TEeKCTa (€CliM TEeKCT MPHCYTCTBYET, 3amaeTcs wuMms ¢aina, B daiin
3aIHChIBAIOTCS TEKCT);

3arpy3KH TeKcTa (3amaercs ums Qaiina, u3 (aitna 3arpyxaercst TEKCT).

2) OOpaboTku TekcTa (yKa3bIBaeTCsi THI OOpaOOTKH — MOJICYET KOJIMYECTBA CJIOB, Pacuer
KOJIMYECTB M YacTOT BCTPEYAEMOCTH OYKB; NMPOM3BOIUTCA OOpabOTKa B COOTBETCTBHU C
3aJaHHBIM TUIIOM U OTOOpaXCHHE Pe3yJbTAaTOB; JJISl PACCUUTAHHOTO PACIIPENCIICHUS IO
OyKBaM CTPOUTCS TMCTOIpPaMMa).

Bapuant 9. [IporpaMMHO€E CPEACTBO COPTUPOBKHA MAaCCUBOB
PazpabGorate mnporpamMmy, BBITIOJHSIONIYI0O COPTHPOBKY MAacCHMBa B COOTBETCTBUU C

YCTaHOBKaMH IOJIL30BaTCIIA.

ITonp30Bartento JOJDKHBI OBITH mpeaoCTaBJICHBI BO3MOKXHOCTH:

1) Tenepanuu Maccupa:

ABTOMATHYECKOTO CO3JaHUs MacchBa (3a[Jaf0TCS KOJHMYECTBO JIIEMEHTOB MAacCHBa,
JIMana3oH 3HAYEHUH CIlydallHbIX YHCEN;, BBIJCJISIETCS MNaMsiITh II0J MAacCHUB; MAacCHB
3aMoJHSAETCS TeHEPUPYEeMBIMHA 3HAYCHUSMHU; CO3JAaHHBI MacCUB OTOOpakaercs B
Tabnuiie);

PYYHOTO BBOJIa MaccHBa (3aJaeTcsi KOJMYECTBO DJIEMEHTOB MacCHBa; OCYIIECTBISETCS
BBO/I 2JIEMEHTOB; BBEJICHHBIN MacCHUB OTOOpakaeTcsl B TAOJIUIIE);

COXpaHEHHs MaccuBa (eclii MacCUB MPUCYTCTBYET, 3ajaercsi uMs ailna, B ¢aiin
3aMMChIBAETCS] MACCUB);

3arpy3ku MaccuBa (3amaeTcs ums (aiinia, u3 aiia 3arpykaercs MacCuB).

2) CopTtupoBKHM MaccuBa (3aJaeTCsi THII COPTHPOBKH — IO BO3PACTAHHIO WM IO yOBIBAHUIO;
BBITIOJTHSIETCS] COPTUPOBKA).

BapuanTt 10. IIporpaMMHOE CPEACTBO COPTUPOBKHU ABYMEPHLIX MACCHBOB
PazpaboraTte mporpammy, BBITIOJHSIONIYIO COPTHPOBKY JIBYMEPHOTO MaccMBa B

COOTBECTCTBUH C YCTAHOBKAMHM I10JIb30BaTECJIA.

Ilonp30Barento JOJIDKHBI OBITE mpeaoCTaBJICHBI BO3BMOXHOCTHU:

1) Tenepanuu MaccuBa:

ABTOMATHYECKOTO CO3/IaHUs MAacCUBa (3a1al0TCs KOJUYECTBO CTPOK M CTOJIOIOB MacCHBa,
NMana30H 3HAYCHHH CIIydaiHBIX YHCEN; BBIACISCTCA MaMsiTh II0JI MAacCHUB, MacCHB
3aMOJIHICTCS TEHEPHPYEMBIMH 3HAYCHHSMH; CO3JaHHBI MacCHB OTOOpakaeTcs B
TabyuIie);

py4HOro BBOJa MaccuBa (3aJaeTCsi KOJUYECTBO CTPOK U CTOJIOIOB MACCHBA;
OCYILIECTBIISACTCS BBOJI AJICMEHTOB; BBEJICHHBI MAaCCHB OTOOpa)kaeTcs B TaOJIUIIL);
COXpaHCHHsT MaccuBa (€clM MAacCUB NPUCYTCTBYET, 3amaeTcss uMms Qaiina, B daiin
3aMHMCHIBAIOTCS KOJIMYECTBO CTPOK M CTOJOIIOB MAaCCHMBA U MAacCHB);

3arpy3Kd MaccuBa (3amaeTcs uMs Qaiiia, u3 (aiiyia 3arpyKarTcs KOJIUYeCTBO CTPOK M
CTOJIOIIOB MacCHBa U MAaCCHB).

2) CopTupoBKH MaccHBa (3a1aeTCsl TUI COPTHPOBKU — IO BO3PACTAHUIO HIIU MO yOBIBAHHIO, H
napameTp COPTHPOBKM — MHHHMMajbHOE 3HAYEHHE B CTPOKE, MaKCHUMaJbHOE 3HAYCHHE B
CTPOKE, CyMMa 3JIEMEHTOB CTPOKH, NEPBBIM 3JIEMEHT CTPOKHU, MOCIEAHHUI AJIEMEHT CTPOKH;
BBITIOJTHSIETCSI COPTUPOBKA CTPOK MacCUBa).

BapuanT 11. [IporpammHoe cpeiIcTBO 00pabOTKH MacCUBOB
PazpaboTate mporpamMmy, BBIIOJHSIOIIYI0 OOpabOTKY MaccuBa B COOTBETCTBUU C

YCTAaHOBKAMH IIOJIb30BATCIIA.

Ilonp30BaTeN0 JOTKHBI OBITh MpeaoCTaBJICHBI BO3BMOKHOCTH:

1) T'enepauuu mMaccusa:

ABTOMATHYCCKOIro cCo3aaHuss MacCCHuBa (3az[a10T051 KOJIMYECTBO JJICMCHTOB MacCCHBA,
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JMana3oH 3HAYEHUH CIlydailHbIX YHCEN;, BBIACNSETCS NaMsATh I0J MAacCHB; MacCUB
3aMoJIHACTCS TeHEPUPYEMBIMU 3HAYCHHUSIMM; CO3JaHHBIH MacCUB OTOOpakaeTcs B
TabIuIe);

PYYHOTO BBOJIa MaccuBa (3aJaeTcCsi KOJMYECTBO HJIEMEHTOB MacCHBA; OCYLIECTBISECTCS
BBOJI 2JIEMEHTOB; BBEJICHHBIN MaccuB oToOpaxkaeTcs B Tabnuiie);

COXpaHEHHUsi MaccuBa (€CiM MacCHUB NPHUCYTCTBYET, 3amaerca umsa ¢aina, B (aiin
3aMMChIBAETCS MACCUB);

3arpy3Kd MaccuBa (3amaercs ums Qaiina, u3 ¢aiiia 3arpyxaercsi MacCcuB).

2) OO6paboTku mMaccuBa (3a7aeTcst THI 00pabOTKM — 3aMEHUTh BCE OTPHUIIATEIBHBIC 3JICMEHTHI
HYJIICBbBIMU, 3aMCHUTb BCC 3JICMCHTEI, OoJipIIne CpC€AHCTO 3HA4YCHUSA, CPCAHHUM 3HAYCHUCM,
CMEHHUTH 3HAKHU Y BCEX OTPULIATEILHBIX YMCET; BBITIOJIHIETCS 00paboTKa).

Bapuanrt 12. TlporpamMmHOe cpecTBO 00pabOTKU ABYMEPHBIX MACCHBOB
Pazpaborate mporpammy, BBINOJHSIONIYI0 OOpabOTKYy JIBYMEPHOTO MaccMBa B

COOTBETCTBUHU C YCTAHOBKAMM I10JIL30BATECJIA.

ITonp30Bartento JOJDKHBI OBITH MpeaoCTaBJICHBI BO3BMOKHOCTHU!

1) Tenepanuu MaccuBa:

2)

ABTOMATHYECKOTO CO3JIaHUS MAaCCUBA (3a/1al0TCS KOJMIECTBO CTPOK M CTOJIOIOB MacCHBa,
Auarra3oH 3Ha4YCHUU CJ'Iy‘-IElfIHI:IX YHUCCJI, BBIACIACTCA ITaMATh 1104 MaCCHB, MaCCHB
3aIOJIHACTCA TCHCPHUPYCMBIMU 3HAYCHUAMMU; COS)IaHHI)II\/’I MacCuB 0T06pa>1<aeTcsl B
Tabnuie);

py4HOrO0 BBOJa MaccWBa (3alaeTcsl KOJHYECTBO CTPOK M CTOJIOIIOB MAacCHBA,
OCYIIIECTBIISIETCS BBOJI AJICMEHTOB; BBEJICHHBII MAaCCHB OTOOpa)kaeTcs B TaOJUIIE);
COXpaHEHHUsT MaccuBa (€CIM MacCHUB TPHUCYTCTBYET, 3amaerca uMmsa ¢aina, B (aiin
3aIMCHIBAIOTCS KOJIMUECTBO CTPOK M CTOJIOIIOB MAacCHUBA U MacCHB),

3arpy3kud MaccuBa (3amaercss uMms (Qaitna, u3 ¢aiia 3arpyxarTcs KOJUYSCTBO CTPOK U
CTOJIOIIOB MacCHBa U MAaCCHUB).

OO6paboTkn MaccuBa (3amaeTcsi TUM OOpPaOOTKM — 3aMEHUTh B KaXJIOW CTPOKE MEpBBIN
AIIEMEHT CPEHUM 3HAYEHUEM CTPOKH, 3aMEHUTH B KQKJIOM CTOJIOIE BCE DIIEMEHTHI CPETHUM
3HAYEHHEM CTOJIOIA; BBITIONHAETCS 00pab0oTKa MacCHBa).

ITPAKTHYECKAS PABOTA Ne2

PABPABOTKA IUAT'PAMMBI IOCJEJOBATEJBbHOCTHU (SEQUENCE)
IHopsinok BbINOJHEHHUS PA0OTHI

Z[I/Ial"paMMH MOCJICAOBATCIIBPHOCTHU MMPEAHA3HAYCHBI I OTO6pa}KeHI/IH nmopsAaaka oOMeHa

COO6H.I€HI/IHMI/I MCIKOY 00BEKTaMU CHUCTEMBI.

B »a10if u mocaexyronux padorax McHoJib3yercs ¢daia MOJAETH, CO3JaHHBIM B NEPBOM

pabote. He Hy»HO co3/1aBaTh HOBBIH (haii.

Co3aHue auarpamMMBbl OCIIEI0BATEILHOCTH BBITIOJIHSACTCS TPEMsI CIIOCO0aMHU.
Cnoco6 1. B okue Browser (puc. 6) B kontekcTHOM MeHio manku Logical View crnenyer

BeIOpaTh New—> Sequence Diagram, a 3aTem BBeCTH MMsI HOBO# THArpaMMBbi.
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4> Rational Rose - Array.mdl

File Edit Yew Format Browse

DEd|l 2B 8

CiE Aray

- % Tonezoearent

-3 TEHEPALMA MACCHES
-3 (8patoTka Macces
_—}_>} Agzociations

F-J Logical Wiew

F-{J Component View

----- Deployment Yiew

{28 Model Properties

<] | ]

Puc. 6. Bun okna Browser nocnie co3nanus nuarpammer Use Case

Crnoco6 2. B rmaBHOM MeHIO mporpamMmbl ciedyer BbiOpaTh Browse—>Interaction
Diagram..., mocine uero BbIOpaTh HYHKT <New> (Wid BbeIOpaTh HMS JAHArpaMMmbl IPU
HEOOXOJMMOCTH PEIAaKTHPOBAHMS CO3JaHHOW paHee), a 3aTeM B JUAJOrOBOM OKHE (pHC. 7)
3aaTh UMS U THUI JUarpaMmbl. JTO AMAJIOTOBOE OKHO SIBISIETCS OOIMM st 00OMX THIIOB
JIMarpaMM B3aUMOJICHCTBUH — W JUIS JUarpaMM IOCJICAOBATEIILHOCTH, W ISl JUarpamMm
KOOTIepalliH, M03TOMY B JJAaHHOM ClIydae HEOOXOJIMMO BbIOpaTh THIT SeqUeNnce s pa3paboTKu
JMarpaMMbl TIOCJIEIOBATEIBHOCTH.
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Title:
ISquiad

Diagram Type

¥ Sequence
" Collaboration Cancel |

Puc. 7. JlnamoroBoe OKHO BBOJAA MMEHH M THUIIA JUArPaMMbl aBTOMATOB

Crioco0 3. Otot cnocob siBisieTcss HanboJiee €CTECTBEHHBIM U MHTYMTUBHO HOHSTHBIM
IpHU  TIOCIIEAOBATEIIFHOM MOJEIHPOBaHUU paboTel cuctembl. [locne cozmanms Use Case
JMarpaMM U CIIOBECHOTO OTHCaHUs ClieHapueB, peanmzyeMbix Use Case sjneMeHTamMu, KaKaas U3
ararpamMM (opMalTM3yeTcsl IPU OMOIIM OJTHOW MIIM Habopa JAuarpamMm IOCIIeI0BAaTEILHOCTEMH.
B okne Browser B KOHTEKCTHOM MEHIO COOTBETCTBYyromiero nementa Use Case u3 manku Use
Case View cienyet Beiopath New—>Sequence Diagram, a 3aTeM BBECTH UMsI HOBOH JHarpaMMBbl.

[Ipemiaraercst BOCIONB30BaThCSI UMEHHO TPETHUM CIIOCOOOM.

Co3maHHbIe IHAarpaMMBbI JIOCTYITHEI U3 OkHa Browser. [lanens HHCTPYMEHTOB AUarpamMMbl
MOCIIEIOBATEIHLHOCTH TTOKa3aHa Ha puc. 8.
W Hucrpyment Beibopa (Selection Tool)
Tekcr (Text Box)
KommenTtapuii (mpumeuanue, Note)
Sxops mst 3ameuanus (Note Anchor)
. Oo6nexT (Object)
& Cooo6menue (Object Message)
— Coo0Ommenue camomy cebde (Message to Self)

&6
=

=

6. Puc. 8. [lanens MHCTPYMEHTOB JI IUArpaMMbl MOCIEI0BATEIILHOCTH
Ha muarpamme pasmemaroT 0ObeKThl. DTO JeTaeTCs MPU MOMOIIN HHCTpyMeHTa OOBeKT,
a TaKkKe, IPU HAJIMYMK PaHee CO3JaHHbIX akTepoB B mamnke Use Case View uim Ki1acCoB B Marke
Logical View, nyrem meperackuBanusi u3 okHa Browser. Bua auarpammel mociie pa3MenicHHs
Ha Hell 00BEKTOB MOKa3aH Ha puc. 9. 3neck Ilomp30BaTenb BRIMISAIUT Kak OC3bIMSHHBIN OOBEKT,
0003HaYCHHBIN KJIACCOM, YTO JIOTUUECKH KOppeKTHO. OO0BhekThl MaccuB u Tabnwuiia, HampoOTHUB,
HE UMEIOT MMEH KJIACCOB, TaK KaK COOTBETCTBYIOIINE KJIACCHI €IIe HE CIIPOSKTUPOBAHBI.

O

MaccuB Tabnuua

: Monb3oBaTtenb

Puc. 9. HayanbHblii BU AHArPaMMbl TOCIEI0BATEILHOCTH
[Tpu momomm naCTpyMeHTa COOOIICHUE CO3IAIOTCS COOOIIEHUS MEX /Ty JIMHUSMU JKU3HU
00wekToB (puc. 10).
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)

/\ Maccus Tabmvua

:Nonb3oBaTenb

| 3agatb KOnMMYECTBO M AnanasoH 3HAaYEHUI |

Cospatb \m

u 3apatb KonMuecTBo CTPOK

3aHec 3Ha4yeHus

Puc. 10. Co3ganue cooOmeHnii Mex 1y TUHUSIMH )KU3HU OOBEKTOB
Hactpoiika cooOmenust (quamoroBoe okuo Message Specification, pwuc. 11), kpome
umenn (Bkimagka General) BkiroyaeT HACTPOMKY YacTOTHI M TOPSIKa OOMeHA COOOMICHUSIMU

(Bruiazika Detail).

General Detail |

— Synchronization

™ Synchronous
" Balking
" Timeout

" Asynchronous

— Frequency
% Aperiodic
" Periodic

k. I Cancel Apply | Browse vl Help

Puc. 11. [IuanoroBoe OKHO crielu(pUKALMKA COOOLIEHUS

BapuanTsl mopsaka oOMeHa CoOOIEHUSIMU:

- Simple — mpocras mockUTKa COOOIICHNS;

- Synchronous — omepaiist BBITIOJHAETCS TOJBKO B TOM Cilydae, KOTJa CEpPBEp MOXKET
MPUHSATH COOOIIEHHE KITNEHTA,;

- Balking — ecau cepBep He TOTOB HEMENIEHHO MPUHATH COOOIICHUE, KIUEHT
OTKAa3bIBAETCS OT €ro MOCHUIKH;

- Timeout — KJIMEHT OTKa3bIBACTCSA OT MOCBUIKA COOOIICHUS, €CIM CEpBEP HE TOTOB €ro
MPUHSATH B TEYEHHE HEKOTOPOTO BPEMEHH;

- Asynchronous — KJIHeHT BBIZaeT COOOIICHHE U HE OXKH/IaeT OTBETA CepBepa.
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BapuaHTbl HACTPOUKHU IIEPUOIUIHOCTH:
- Periodic — cymiecTByeT HeKOTOpas MEPUOJUYHOCTD BbIJAYH COOOIICHMIA;
- AperiodiC — mepuoAM4HOCTh OTCYTCTBYET.

Bce 3Tu HaCTpOHKHU BIMSIOT TOJIBKO Ha BUJ] CTPEIIKU COOOIICHUSI.

Ha puc. 12 npuBenena Taxxe quarpamma o0pabOTKM MaccuBa.

. Monb3oBaTens
|

| 3apat ™n obpaboTku

3apaTtb yucno m
3anycwmms m

Monyunts maccme

BepHyT> Maccus

(@)

OpaboTaTb

< |

YcTaHoBUTL MaccumB

OTobpas3unts u
[3agaTtb KONM4ecTBO CTPOK

BbiBecT 3HaveHns u

gl

Puc. 12. JIlnarpamma nociaeaoBaTeIbHOCTH 00pabOTKH MaccHBa
B pamkax Hactosmedt paboThl  cieayer  u300pa3uTh B BHJAE  JIMArpamm
MOCJIEIOBATEILHOCTHU Bee ciieHapuu Bcex Use Case 31eMeHTOB corjiacHO BapHaHTy 3a/1aHusl.

ITPAKTHYECKAS PABOTA Ne3

PA3PABOTKA JUAT'PAMMBI KJIACCOB
IHopsinok BbINOJIHEHHUS PadOThI

OO6wmuit mopspok  ¢yHkuuoHupoBanus oO0bekToB MC ompenensercs auarpaMMoit
MOCJIEIOBATEIbHOCTH, pa3pab0TaHHOW B  XOJA€ MPEIbIAyHIedl MpakTHUYeCKOW  paloThI.
Crnenyromuii mar — pa3paboTkKa CTPYKTYpbl KIACCOB W COIIOCTAaBJIIEHHE €€ ¢ OOBeKTamw,
0003HaYeHHBIMU B AMArpaMMe MOCIeA0BaTeIbHOCTH.
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4% Rational Rose - Array. mdl

File Edit “iew Fomat Browse

DEeHE|l:B2E|S

CiE Aaray
=17 Use Case View

R Main
- % Monbzoearens
[ [EHEpALMA MaCCHES
----- I AETOMATHYECKDE
----- <;_:f thelonk=oEaTen
----- i Pydroi eson
----- I CoxpaHeHde mac
..... I Zarpuska maccw
=72 OfpatoTka MaccHes
----- <;_:f thelonk=oEaTen
----- DdpatioTka
EEI---_—’_>> Agzociations
=7 Logical Wiew
----- b air
----- _—}_>> Agzociations
=7 Component View

- M ain
..... Deployment Wiew
{28 Model Properties

< | I

Puc. 13. Bug okna Browser nepen cozianueM uarpaMMbl KJIacCOB

Hecmotpst Ha yHuBepcanbHOCTh Mojeneii Rational Rose, ompeaenuMcst ¢ opreHTaIUeH
Ha cpeacTBo paspaborku Borland C++ Builder. B srtom ciydae 00beKT, Ha3BaHHBIH B
aMarpamme  nocienoBarenbHocTH «Tabnuiay, peanusyercs HpH TOMOIIM  CTaHIAPTHOTO
BU3YaJIbHOTO KOMIOHEHTa Kiaacca TStringGrid. Takum o0pa3oM, HY)KHO pean30BaTh KIAacChl,
IK3EMIUIIPBl  KOTOPBHIX  ObLIM  OOO3HA4YEeHbI HAa  JTane  pa3padOTKU  JAuarpamMmmbl
nocienoBareabHOCTH. [lycTh B HallleM cilydae SK3EMIUIAPbl KIACCOB TOJIYYWIM Ha3BaHHS
«Maccu» u «O0pabotunk». HazoBem cooTBercTByromue kiaccel “Array” u “Processor”. He
clieyeT J[AaBaTh KIAcCy pPYCCKO€ WM, TOCKOIbKY HMs Kiacca OyJIeT BBITPY)KAaTbCi B
reHepUpyeMbI€ TEKCThI Ha S3bIKE TPOTPaMMUPOBAHHUS.

s co3maHus auarpaMMbl TIOCTIEOBAaTEIbHOCTH CIEAyeT BBIOpaTh B OKHE Browser
(puc. 13) nBoiinbiM memukom Logical View—->Main.
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IF NuctpymenT Boibopa (Selection Tool)

Texkcr (Text Box)

KommenTtapuii (mpumeuanue, Note)

Sxops mist 3ameuanus (Note Anchor)

Kiacc (Class)

Unrepdeiic (Interface)

OnnonanpasiienHas accorarnus (Unidirectional Association)

LR

(i

Knacc accormaru (Association Class)

Konreiinep (Package)

3aBucumocts peanusanuii (Dependency of instantiates)
I'enepanuzanus, o6o0menue, HacaeaoBanue (Generalization)
Peanmusanus (Realize)

“:-p L. > [ | 71 & @ ™.

7. Puc. 14. Ilanens MTHCTPYMEHTOB AJIsl AMArpaMMBbl KI1acCOB

Array

Processor

Puc. 15. Co3nanubie Ki1acChl

Array

Processor

Puc. 16. Co3nanue OTHOLIECHUS aCCOIMALIMKM MEX Iy KiiaccaMu
HoBelii kiacc cos3maercss HpU TOMOINM NaHenu WHCTpymeHToB okHa Class Diagram
(puc. 14). Jlns sroro ucnosb3yercs uHcTpymeHT Class. MMsi co3qaHHOrO Kiacca BBOIUTCS C
KJIaBUaTyphl. B pe3ynbrarte moiydaercs 3aroToBKa HOBOTO Kjacca, Y KOTOPOTO OCTaeTcsl 3a1aTh
cBoiicTBa ¥ onepanuu (puc. 15).
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Assnciatinn Specification for Unti ed
General I Dretail I Fole & General |
Fole B General I Fale & Detai Fole B Detai
Bole: I Element:  Proceszor
Consztraints

=
[~

Multiplicity: | | ™ Mavigable

V¥ Aogregate [T Static ™ Friend
— Containment of Array

" By Walue {* By Reference " Unzpecilied

Eevs/Oualifiers

M arme I Type I

k. I Cancel Apply | ETDWSE"l Help |

Puc. 17. Hactpoiika arperanuu

Opnako mepes] 3aJaHueM CBOWCTB ¥ OTIEpaIlfil ONPEICIIMM OTHOIIICHUS MEXKIY KllacCaMu
Ha Juarpamme KiaccoB. B maHHOM ciydae kiacc Processor siBisietTcsi KIIMEHTOM 110 OTHOIICHHIO
K Kimaccy Array, T.K. HCHIOJB3yeT ero omneparmu. Kpome toro, kimacc Processor momkeH XpaHUTh
CCBUIKY Ha Kiacc AIrTay, 49TO COOTBETCTBYET OTHONICHWIO arperamud. [y HacTpoiiku
oTHOIIEHHs ucnoap3yercs macTpyment Unidirectional Association (puc. 14). Ilpu 3TOM cTpenky
HAMpaBJISIOT OT KJIKEHTa K cepBepy (puc. 16).

Hacrtpoiika acconmanuu BeImosHsAeTCs b0 depe3 myHkT Open Specification... ee
KOHTEKCTHOTO MEHI0, JIN00 4yepe3 aneMeHT crniucka Relations auamoroBoro okHa crienudukanum
kinacca. B nmaHHOM ciydae HEOOXOIMMO TOJBKO HACTPOMTH OJHMH U3 KJIACCOB, BXOISIIUX B
acCcOIMAIMI0 Ha arperamuio B cebe Jpyroro kimacca mo cceuike. s aToro mepeiizem Ha
crpanuiy Role B Detail (puc. 17). OmuOuThcs MpakTHYECKH HEBO3MOKHO — B IIPaBOM BEPXHEM
YOIy CTPaHUIIBI YKa3aHO MMs KJIacca, KOTOPBI HACTPAMBACTCS KaK arperupyromui. Y cTaHOBUM
dmaxok Aggregate u nepexirouatens By Reference. IloayuenHoe m3oOpaskeHHE OTHOIIEHHS
MmokKa3aHo Ha puc. 18.

CBOWCTBa BBISBISIFOTCS IyTEM aHajW3a JuarpaMM IOCJIEIOBAaTEILHOCTH, a TaKKe
muarpamMm Use Case u crieHapueB.

VY xnacca Array (MaccuB) JOKHBI ObITh CIIEAYIONINE CBOMCTBA!

- Ptr — yka3arenp Ha Maccus;

- NUM — KoJIMYECTBO ITIEMEHTOB MACCHBA;

- FileName — ums aiina;

- Grid — ykazarens Ha 00bekT kiacca TStringGrid, ucmonb3yemblii Asi 0TOOpaXKSHUS

MacCHBa;

- Min u Max — HWKHAA1 W BepXHAS TpPaHWIBl JAWaNa3oHa 3HAYEHWH MaccHBa

(MCIIOJIB3YFOTCS IPU ABTOMATHYECKOM TeHEPAIMH AJIEMEHTOB MACCHBa);

- Status — cocTosiHue MaccuBa (CreHEpUPOBaH, 3arpy’KeH, COXpaHEH, U3MEHEH).
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Array

Processor

Puc. 18. Accounanusi, HaCTpoeHHas! KaK arperarus

BN Class Specification for Array 7] x|
Felations I Components I M ested | Filez |
General I Dretail I O perations Aftributes

v Show inherited

I Ster... | M ame | Far... I Type | Iritial

[Uhdo
[t
Copy
Fazte
[elete
Inzert
Specification, ..

J | 2]

k. I Eanu:ell

Apply

Browse vl Help |

Puc. 19. [loGaBineHne CBOMCTB B Kj1acc

VY knacca Processor (O6paboT4rK) T0/DKHBI OBITH CIIEIYIONINE CBOMCTBA:
- Value — 3HaueHuwe, Ha KOTOpOE CJIEAYEeT YMHOXKaTh WM JEIUTh 00padaThIBacMBbIii

MAacCCHB;
- ProcType — tum 06paboTKHy.

Kpome Toro, momkHa ObITH CChIJIKA Ha 0OBEKT Kiacca Array, HO OHa 3a/laHa B HESIBHOM

BH/JIE OTHOIIIEHHEM arperanuu. Ee Hannuue OyneT oueBUIHO Ha ATare TeHepalii KoJa.
Jlnst co3maHusi CBOWCTB Kilacca B JMAJIOTOBOM OKHe crnernudukanuu kiaacca (puc. 19) Ha
Bkiaake Attributes criemyer BriOpath myHKT INSert B KOHTEKCTHOM MEHIO CITHCKAa CBOMCTB. B
MOSIBUBIIICHCS CTPOKE BBEAEM UMs CBOWCTBA PIr M mpu MOMOINM JBOWHOIO INETYKA MBIIIBIO

BOI/IEM B IMAIIOrOBOE OKHO HACTPOiiKu cBoiicTBa (puc. 20).

Ha Bknangke General mocTymHbl Uit HACTPOMKH THIT 3HAYCHHUS] CBOWCTBA U BHIMMOCTD
cBoiictBa — rpymma Export Control. O0nacTe BUAMMOCTH O YMOJYaHHIO — NPHBATHAS, U HET
HEO0X0AMMOCTHU €€ U3MEHATh. TUM 3HauUeHUs Takke OyIeT HaCTPOEH MO3XKe — MOCiIe HACTPOUKH

Ha A3bIK IPpOrpaMMUPOBAHU.
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BN Class Attribute Specification for Pt ed

General | Detail | DDLU |

M arne: Ptr Clazz: Array
Tvpe: I j v Show classes
Stereatype: I j

Initial walue: I

— Export Control

" Public " Frotected % Private  © Implementation

Documentation:

2l

[~
k. I Cancel Smply | ETDWSE'l Help |

Puc. 20. IuanoroBoe okHO creru(puKauy CBONCTBa

Array
&P
g-Num

FileMame
& Crid
&xMin
&sMax
&5tatus

Processar

I5)".;"a|ue
&ProcType

Puc. 21. Inarpamma Kj1accoB ¢ yKa3aHHBIMH CBOMCTBaMU
B pesynbraTte nonydeHHas CTpyKTypa OyJeT BBITJISIETh, KaK MOKa3aHo Ha puc. 21.

Onepanuu Kjgacca MOKHO 3a/laTh KaK HEMOCPEICTBEHHO IyTeM peJaKTUPOBAHUS
crnenuguKauu Kiacca B JMarpaMMe KIJIacCOB, TaK M IPOACCOIMUPOBAB KJIACC C OOBEKTOM
IMarpaMMmbl  MOCIIEIOBATENbHOCTH, a OINepalud Kiacca — C COOOIICHUSMHU JUarpamMmbl
MoCJIeIOBaTeIbHOCTU. BTOpoi moaxon mpu3BaH ONTUMU3MPOBATH (OpMUpOBaHHE Habopa
orepanuil Kinacca u yCTpaHATh CiIydand W30bITOUHOCTEN U HETOPaOOTOK.

Oto  genmaercs  cienylomuMm  oOpazom.  HeoOxoaumo — OTKpBITH — AMarpammy
nocsea0BaTeIbHOCTH 00paboTki MaccuBa (puc. 12). 3arem w3 mamku Logical View okna
Browser meperammth WMsA ~ KjJacca Ha  COOTBETCTBYIOUIMH  OOBEKT  JUArpaMMBI
nocnenoBarenbHOCcTU. Hampumep, kinace Array neperamuth Ha 00beKT Maccus, kitacc Processor
— Ha 00bekT OOpaboTunk. B pesynbraTte 00BEKTH Ha AUarpaMme MOCIEA0BATEIbHOCTH OYAyT
H300pakeHbI C yKa3aHHEM HMEH KJIaCcCOB B cOOTBeTCTBHH ¢ HoTanueir UML (puc. 22).
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ObBpaboT4uk : MaccwuB : Array Tabnmua
Processor
:Monb3oBaTtenb

| 3apam wn obpabotkn |

3apgatb umcno

1
3anycmTb \m

Monyuunts maccus

BepHyT Maccus

ObpaboTtaTb

YcTaHoBUTL MaccuB

OT06pasnTs

QSa,anb KOJIM4eCTBO CTPOK

BbiBeCT” 3Ha4eHus u

gl

Puc. 22. Ilnarpamma nociie1oBaTe€IbHOCTH € YKa3aHHEM KJIACCOB

Teneps kaxmoe cooOlIeHnE, IepeaaBaeMoe 00bEKTY, sl KOTOPOTO YKa3aH KJIAcC, MOXKET
OBITh 3aMEHEHO MMEHEM OIlepallii 3TOr0 Kjacca, BBEICHHON paHee WM CO3/IaBacMOW «Ha
nery». Hampumep, co3maauM omnepanyio, BBI3BIBAGMYIO IS 3aJaHusl TUHa 0O0pabOTKH
oOpaborymka. J[si 3TOro HEOOXOIMMO BBI3BATh KOHTEKCTHOE MEHIO COOOIIeHMs «3aaaTh THUII
ob6pabotkm» (puc. 23) u BBIOpaTh W3 HEro MyHKT “<new operation>”, mocie dero
OTpenakTUpoBarh cnenudukanuio omnepanuu (puc. 24). Ha gaHHOM 3Tame Tak ke, Kak Mpu
pPEaKTUPOBAHUKM CBOWMCTB Kjlacca, JIOCTATOYHO OTPAHMYUTHCS 33aJaHHEM HMEHHU OIICpPaIlHH.
[Tocne 3Toro cooOlieHWEe Ha AuarpaMMe IOCIEeIOBATEIbHOCTH NPHOOpeTaeT BUi puc. 25.
OOpaTtuTe BHUMaHHE, KaK U3MEHSETCS [IPH 3TOM OMHUCAHKE KJIACCOB B IMarpaMMme KJIaccoB.
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OBpaboT4mE baccue . Array Tabnuua
) Processor
Monkz0EaTENE

e -

*:i Janate Tdn obpahoTku

Janate 4d  Open Specification...
<new operation:
3anycTW  Fomat 3

|_|III.|'I'_I,I"-IIr1TI:u MACCKHE

BepHyTe Maccue

]

ApafoTate
|

YCTAHOEMTE MACCHE

CrobpazuTe

3alaTe KONMYMECTED CTROK
BLiEECTH 2HaYEHKHA LJ

R ———

Puc. 23. KoHTekcTHOE MEHIO COOOIIECHUS AUArpaMMBbI TIOCIIE0BATEIFHOCTH
B pamkax Hacrosei paboThI ciae1yeT B COOTBETCTBUU C BApUAHTOM 3a/laHus pa3padoTarh
TUarpaMMy KJIaccoB, chopMupoBaTh HaOOPHI CBOMCTB M OIEpalldii KJIACCOB, CBSI3aTh OOBEKTHI
Jiarpamm IocJe0BaTeIbHOCTU C KJIacCcaMy, a COOOIIeHHs AUarpaMM MOCIeI0BaTEIbHOCTH — C
orepanusMu KJIaccoB.
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BN Operation Specification for untitied ed
Semantics I Fosteconditions I Files
General | Detail I Preconditions
M arne: CetProcTyp Clazz: Processor
Beturn Type: I j ¥ Show classes
Stereotype: I j
— Export Control

f* Public " Protected © Private © |mplementation

Documentation:

=

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

Puc. 24. PeqaktupoBanue cneruuKaiiy onepanum

; ; O6paboTiuk : Maccus : Array Tabnuua
Processor
:Monb3oBaTenb
| SetProcType()

3apats uucno

3anycmtb

Mony4nts maccus

BepHyTs maccuBs

[@)

bpaboTaTh

—

YcTaHOBUTL Maccus

OT06pasnTs

3agatb KONMMYeCcTBO CTPOK

)
BbiBECTV 3HA4YEHUS \%
[
|
|
i

I |
|

Puc. 25. I[I/Ial“paMMa noCICaA0BaTCIIbBHOCTH C COO6H_I6HI/ICM, 3aMCHCHHBIM Ha OIICpalluto
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INPAKTUYECKAS PABOTA Ne4

PAZPABOTKA JTUAT'PAMMbI KOMIIOHEHTOB
Ilopsnok BbINOTHeHUsI pa00ThI

Juarpamma kommoneHToB (Component Diagram) mnpemHasHaueHa Ui OTOOpaKeHUS
(GHU3MUECKON CTPYKTYphl CHCTEMBI B BHJEC HA0Opa HCXOJHBIX M BBINOJHICMBIX (DaiiioB,
KOHTEHHEPOB, MOANPOrpaMM, 3a1ad. JTO JEeNaeTcs JUIS CO3JaHUs €AMHOTO TPEJICTABICHUS O
TOM, KaKHe€ MOJIPOrpaMMbl U OOBEKThI OYyIyT CrpYIIHPOBaHbI B paMKax TEX WM HHBIX
moayneir (B uwactHoctn, EXE, DLL, OCX wu mp.). DTy TpyNnmupoBKY BBIIOJHSIOT U3
cooOpakeHui cBsI3HOCTU. Ee pe3ysbTaThl UCIONB3YIOT, B YACTHOCTH, TIPY Ha3HAYCHUM 3a/IaHHI
MPOCKTUPOBIIUKAM.

Rational Rose 2000 mo3BossieT pa3pabOTaTh HECKOJBKO JHArpaMM KOMIIOHCHTOB JIJIs
0TOOpaKEHUSI PeaTn3alliK C Pa3IMYHON CTEMICHBIO IETATbHOCTH.

JInst co3maHusi IUarpaMMbl KOMIIOHEHTOB MOXXHO BOCIIOJIB30BaThCsl IMyHKTOM TJIABHOTO
mento Browse—>Component Diagram... uiu 3amycTHTh TJIaBHYIO JUarpaMMy KOMIIOHEHTOB W3
nyakTa Component View okua Browser.

[Tanenb MHCTPYMEHTOB MarpaMMbl KOMIIOHEHTOB ITOKa3aHa Ha puc. 26.

IF Hucrpyment Beidopa (Selection Tool)

AR Tekcr (Text Box)

KommenTtapuii (mpumeuanue, Note)

Sxops mst 3ameuanus (Note Anchor)

Komnonent (Component)

Konreiinep (Package)

3aBucumocts (Dependency)

Crernudukanus noamporpamMmel (Subprogram Specification)
Teno moanporpammel (Subprogram Body)

I'maBuast mporpamma (Main Program)
Crnernudurkanus koureiinepa (Package Specification)
Teno koureiinepa (Package Body)

Crernudurkanus 3agaun (Task Specification)

Teno 3amaun (Task Body)

=

M
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1 Puc. 26. [1aHeab MHCTPYMEHTOB LISl IHATPAMMbI KOMIIOHEHTOB

Oco0eHHOCTh BCEX HHCTPYMEHTOB JAMAarpaMMbl KOMIIOHEHTOB B TOM, 4YTO BCE 3TO
3JIEMEHTHI OJTHOTO THIIa — KOMIIOHEHTHI, OTIIMYAIONINECs] CBOUM cTepeoTurioM. OT crepeoTHa
3aBUCHT, B YACTHOCTH, MCIOJIb3yeMasi KOMIIOHEHTOM NHKTorpamma. Ilostomy ecnmu, Hanpumep,
pa3MecTuTh Ha auarpamme komnoHeHT (Component), a 3aTteM B IMaJOrOBOM OKHE HAaCTPOHKHU
ero crierupUKaUKU K3MEHHUTH ero crepeoTtuil Ha Task Body, n3o0paxenue ero u3MEeHHUTCS.

Vmst koMITOHEHTa coBmIagaeT ¢ uMeHeM (aitna. [ KOMIIOHEHTa MOYKHO HAa3HAYHUTh S3BIK
IPOTrPaMMHPOBAHHUSL, YTO TO3BOJISIET BHECTU B IMIPOCKTUPOBAHUE CIIEHU(HKY, OPUESHTHPOBAHHYIO
Ha KOHKPETHOE CPEACTBO Pa3padOTKH.

Wnctpyment Komnonent (Component) mnpenHazHaueH [Uis CO3JaHMS KOMIIOHEHTOB
pa3IMYHOro Ha3HAYEHUs, B MEPBYIO O4Yepe/ib, KOMIOHEHTOB neproia BeinoaHeHus 11C: daitnon
EXE, DLL, xomnonentos ActiveX.

Wuctpyment Kownteitnep (Package) mo3Bossier u300pa3uTh B MoJenH OObEAMHEHHUE
KOMIOHEHTOB. [lomelieHne B KOHTeHHEep KOMIOHEHTa MPOU3BOIUTCSA MyTeM MEepeTacKUBaHUS B
okHe Browser.

3aBucumoctu (Dependency) mno3BodsrOT W300pa3uTh HANpPaBICHHBIE CBSI3M MEXIY
KOMIOHEHTaMH. 3aBUCUMOCTb IIPOPUCOBBIBACTCS B HAIIPABJIEHUH OT KJIMEHTA K CEPBEPY.
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Wucrpymentsl  moamporpamm — Subprogram  Body wu  Subprogram  Specification
UCTIOJB3YIOTCS 17151 0003HAYECHHUS TOANPOTrPaMM M OOBSIBICHUH MOAIPOrPaMM.

Wucrpyment ['maBHast nporpamma (Main Program) ucnonb3yercs He Bcerna. Hampumep,
BO MHOTHX cpefiax Bu3yaibHoro nporpammupoanus (Visual C++, Borland C++ Builder u 1.11.)
TEJIO TJIABHOM MpOTpamMMBI CKpPHITO B OHONIHMOTEKaxX CpeacTBa pa3pabOTKH, a pa3padoTUHK
paboTaeTr ¢ 00BEKTOM-00EPTKOIA.

Wucrpymentsl konteitnepoB Package Body u Package Specification o0biuHO cityxkar
KOHTelHepaMu kiaccoB. Hampumep, mis s3pika C++ mpu nomomu uactpymenta Package Body
Mojenupyercss Qaiia .CPP, CoAep)KalMid OJAWH WM HECKOJBKO KIAcCOB, a HpPHU IMOMOIIU
unctpymenta Package Specification — daiin .h — 3aromoBouno#t daiin ¢ 0OBABICHUIMHU 3THX
KJIaCCOB.

Wucrpymentsr Task Specification u Task Body mo3BosisitoT MoenupoBaTh HE3aBHCUMBIC
MOTOKH B MHOTOTIOTOYHOU CHUCTEME.

W3 mnpuBeNeHHBIX XapaKTEpUCTHK BHIHO, YTO MOXHO (OpPMHUPOBATH JHArpaMMbI
KOMIIOHEHTOB Pa3JIMYHOTO poja: Auarpammbl (aitioB B mporecce paspadbotku (Package Body,
Package Specification, Subprogram Body, Subprogram Specification, Main Program),
JMarpaMMbl TIPOrPaMMHBIX KOMIIOHEHTOB Tieproja BeinonHeHus (Component, Task Body, Task
Specification).

Chopmupyem muarpammy (haiijIoB HCXOTHOTO KOJia ¢ OpHEHTaIeH Ha s3pIk C++.

Co3gaauM  3aroJloBOYHBIN  (aitm  MaccuBa TIpW MOMOINM HHCTpymeHTa Package
Specification. B muanorosom oxxne Component Specification HazHauuM ums ¢aiina KOMIOHEHTA
Array u s361k porpamMmmupoBanus C++ (puc. 27).

Ecnu teneps HaxkaTh kHOTIKY [Tpumenuts (Apply), TO BUA AMATOTOBOTO OKHA U3MEHHUTCS —
B HeM 00aBsaTcs 3aknanku, crenuduunsie aas C++ (puc. 28). B 3akmanke Realizes criemyer
yKa3aTh KJIACCHI, KOTOpBbIe OyIyT pealn30BaHbl B JaHHOM KOHTeHHepe. B Hamem ciydae 31O
kinacc Array. Jlns Toro 4toOBl yKa3zaTh Ha pealM3alllio Kjlacca B JaHHOM MOJIYJe, HYXKHO
BBIMOJHATh MyHKT ASSIJN B KOHTEKCTHOM MEHIO COOTBETCTBYIOIIETO Kjacca Ha 3aKiajKe
Realizes. Tlocme »toro kmacc OymeT oTMmedeH ramoukoir (puc. 28). M3MeHHTCS TaKke
n3obpakenue kimacca B paszaene Logical View oxna Browser.

Cozmamum (aitn peanusalu MacCHBa Ipu noMomnud uHcTpymenta Package Body. 3nech
TaKke HEOOXOAMMO Ha3HAYHMTh MMsI KOMIIOHEHTA (ITyCTh Ha3bIBaeTCs Takke Array), Ha3HAYUTh
S3bIK TIPOTPAMMHUPOBAHMSI W yKa3zaTh Kiacc Array, KOTOpbId Oyner peaan3oBaH B 3TOM
KOMIIOHEHTE.

Tenepp cremyer yka3zaTh CBSI3b B HAINPABICHUH OT Tella KOHTEHHEpa K CHEIH(HKAIIH
KOHTeWHepa (puc. 29). D10 aemaercs Uil TOro, 4ToObl B UCXOMHBIM TeKcT daina .CPP Obuta
BCTaBJIeHa AUpeKTHBa BKIroueHus #include ”Array.h”.



43

&] Component Diagram: Component Yiew / Main 10| =l

MewPackageSpec

Enmpunenl Specification for NewP3 e |

General | Detail I Healizesl Files I

Marne: IM
Stereotype:; IPackage Specif vl Language: |E++ vl
Documentation;
=4
=

k. I Cancel Apply Erowsevl Help |

Puc. 27. Co3nanue u HacTpoiika HOBOM crienudUKaIi KOHTeHHEepa

AHAJIOTUYHO ONMKMCAHHOMY CO3J3aqMM HaOoOp W3 crenu(UKauil U Tell KOHTEHHEpPOB JUIs
BCEX OOBEKTOB. YCTAaHOBHM CBS3H MEXIAYy HHMH TaKHUM 00pa3oM, 4TOObI crermdukamnms
KOHTeWHepa kiacca Array «Obuia BuaHa» crienudukanuu kiacca Processor. B stom cimydae
O06paboTUrK CMOKET 0Opammarhbes K onepanusiM kracca Maccus. [losyaum nuarpammy puc. 30.

JlmarpamMmma KOMIIOHEHTOB TTO3BOJISIET IOJIy4aTh 3arOTOBKH HMCXOJHOTO Koja. I eHepariust
KOJIa BBITMOJIHACTCS IPHU TOMOINM IyHKTa KOHTEKCTHOro MeHK kommoHenta C++->Code
Generation. Ilpu stom cosnparorcs aiinel .CPP u .H, comepxarue peanusanuu ¥ 0O0bABICHUS
KJIACCOB COOTBETCTBEHHO. 371€Ch aBTOMATHYECKH PEaU3YIOTCS 3arOTOBKH KOHCTPYKTOPOB H
NepeoTpeie]ICHUe HEKOTOPBIX ornepaTopoB. [Ipu rpymnmnoBoii pa3padoTke MPOSKTa 3TH 3arOTOBKU
MO>KHO PacIpeesIuTh MEXIY pa3padoTIYMKaMHK JUIsl JadbHEHIICH peaTi3aliyH.

IIpu renepamuu koma ¢aiiner .CPP u .H cosmatorcs B mmpekropuu C:\Program
Files\Rational\Rose 2000\c++\source.

leHepanusi koma Ha JTOM CcTaguu  pa3padOTKHM  JOJDKHA  BBIJATh  MHOXKECTBO
IpeaynpexIeHui 1 cooOmeHnit 06 omunokax. ITo 0OBSICHAETCS TEM, UTO CTPYKTYpa KIIacCOB He
Obuta nmopaborana. [locie co3gaHus KOMIIOHEHTOB M YKa3aHHUs s3bIKa MPOTPAMMHUPOBAHUS
cienyerT aopaboTaTh CTPYKTYphl KIIacCOB, yKa3aTh THIBI CBOWCTB, oOlepanuii, aTpuOyToB
ormeparuii, Mpu HeOOXOAUMOCTH — TIOJIKOPPEKTUPOBATH KJIACCHI BUTUMOCTH.
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Component Specification for Arrap ed

General | Detail Fiealizes | Files | Cos | MSVC]

| Clazs Mame | Logizal Package... | L ahguange |
B drray Logical Yiew C++
B Processor Logizal Wiew Analyziz

ok I Cancel Apply Browse - Help

Puc. 28. Knaccsl, peann3yeMbie B KOMIIOHEHTE

Array

Puc. 29. Opranuzanus cBsizu Mexy crienuukanueld KOHTeHHepa U TeJIOM KOHTeHHepa

Bo u3be:kaHue 3aTHpPaHNS BIOCJIEICTBUM Yy:KUMHU (aiijiaMu CBOM cJie[lyeT NepeHecTH
B CBOIi KaTaJIor.

Boimonnenue paboThl cieqyeT 3aBEpUIMTh IMOJIyYE€HHEM IOJHOrO Habopa HMCXOIHBIX
¢daiiioB mpoekTa U MPOJEMOHCTPUPOBATH MPEMOJABATENI0 PE3ylIbTaThl TEHEpaIu KoJa.
Crnenyer 10OUTHCS MOJHOTO OTCYTCTBUS COOOIIEHUH 00 OmMOKax U MpeaynpekIeHUN.

BHuMartenbHO HM3yuuTe CreHepupoBaHHBIM KojA. I[lpoaHanmusupyiiTe, Kak MOJyUYCHHbBIE
MoOJeNnu ObUIM pealn30BaHbl B MONydeHHOM koje. OOparuTe BHUMaHUE Ha HCIOIb30BaHUE B
nonyueHHbIX (aitnax gupextus #include, private, public, protected. OTBeThTe Ha MpHBEICHHBIC
HUXKE KOHTPOJIbHBIE BOMTPOCHIL.
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~ Array Processor
L L

<. ~— -
—

|

l
N N
Array Processor

Puc. 30. /Ilnarpamma KOMIOHEHTOB
KoHnTpoJibHbIE BOIPOCHI

Kak nmpon3BouTCst HACTpOiTKa Kiacca Ha SI3bIK MPOTPAMMUPOBAHUA?

Kak nmpousBoauTcs CBSI3BIBaHHUE Klacca ¢ MOAyJIeM?

Kax nactpanBaercs Tum onepanuu (CBOMCTBa) Kiracca?

Kak cozmarorcst arpuOyThl omnepanuy Kiacca, U KaKk OHHU BBITJIAIAT B CTCHEPHPOBAHHOM

kozxe?

5. Kak HacTpamBarTCs KJacChl BHAMMOCTA CBOWCTB W OIEpaldii Kjiacca, W KakK OHH
YKa3bIBAIOTCSl B CTEHEPUPOBAHHOM KoJie?

6. Kakue omepanmm kiacca, 3a UCKIIOUYECHUEM OOBSIBICHHBIX Pa3pabOTYMKOM, CO3AI0TCS TPH
reHepanuu Kojia aBTOMaTH4ecKu?

7. Kak npu reHeparuu koja o0padbaTeIiBalOTCsl 0OBSBICHHBIC OTHOIIIEHUS arperainuu’?

8. Kak oOpabarbiBafoTCS mpH TEHEpAIMd KOJAa OTHOIICHHS 3aBUCUMOCTH  MEXIY
KOMITOHEHTamMu?

9. Yto HeoOX0auMO Ui OpraHU3al YTEHHsI/3allMCH MPUBATHBIX CBOMCTB KJlacca, U Kak 3Ta

GyHKIMOHATBHOCTH Mmoafep:kuBaercs Rational Rose?

PoONE

ITPAKTHYECKAS PABOTA NeS

PA3PABOTKA TMATPAMMBI CXEM COCTOSTHUM (STATECHART)
IHopsinok BbINOJIHEHHS PadOThI

JluarpaMMbl aKTUBHOCTH W CXEM COCTOSHMH HE SIBJISIOTCS KOMIOHEHTAMH MOJIEIH,
UCTIONIb3yeMBIMH TIPH TeHepanuu kojga. OHU HCHONB3YIOTCSA U MOJCIUPOBAHUS TOBEICHUS
KJIaCCOB U SIBJISTIOTCS BaKHBIMH KOMIIOHEHTaMH ITPOSKTHOM JJOKYMEHTAIHH.

JluarpaMMbl COCTOSIHMI IpeJHa3HAYeHbl JUIsi HE3aBUCHMOTO OIMCAHUS TIOBEICHHS
KJIaCCOB KaK KOHEUHBIX aBTOMaroB. IIpu 3TOM moBelneHHE OMMCHIBAETCS KaK COBOKYIHOCTb
COCTOSIHUHM, TMepexoJibl MEXKJIy KOTOPBIMU BBIMOJIHSAIOTCS MPU BBINOJHEHUH OINpEeICHHbBIX
YCIOBHH M COMPOBOXKIAIOTCSI HEKOTOPBIMU JICHCTBUSAMHU.

Co3naHue auarpaMMbl COCTOSTHUM BBITIOJIHSAETCS] HECKOJIBKUMH CIIOCOOaMU.

Cnoco0 1. B oxne Browser B konTekcTHOM MeHro manku Logical View cienyer BbiOpath
New->Statechart Diagram, a 3aTeM BBeCTH MMs HOBOM JHArpaMMmbl.

Cnoco6 2. B rnmaBHOM MeHIO TporpamMMbl ciemyeT BbiOpate Browse->State Machine
Diagram..., mocne uero BbIOpaTh TYHKT <New> (wiu BbeIOpaTh WMS JAUMArpaMMbl IpU
HE0O0XOAMMOCTH PEJAaKTHPOBAHUS CO3/IaHHOW paHee), a 3aTeM B AMajJoroBoM okHe (puc. 31)
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3aaTb UMA W TUII JUATrpaMMBI. 9T0 AUAJIOTOBOC OKHO ABJIACTCA 06IJ_II/IM JJIsL 000MX THIIOB
AuyarpaMmMm aBTOMATOB — W IJId JUarpaMm CXeM COCTOSIHI/Iﬁ, U i1 JuarpamMm akKTUBHOCTH,
MO3TOMY B JIJAHHOM Cilydae HeoOXoIuMmo BbeIOpaTh Tun Statechart mist pa3zpaGoTku nuarpammbl
CXEM COCTOSIHUU.

Mew State Machine Diagr 7| x|

Title:

Diagram Type
% Activity
i~ Statechart Cancel |

Puc. 31. JlnanoroBoe 0KHO BBOJIa MMEHU M THIIA AUAarpaMMbl aBTOMaTOB

W Hucrpyment Beibopa (Selection Tool)

A Tekcr (Text Box)

= KommenTtapuii (mpumeuanue, Note)

) Sxops mst 3ameuanus (Note Anchor)

Cocrosinue (State)

O | Hauano (Start State)

* Komner (End State)

& Iepexon (State Transition)

| Tepexon B 0 xe cocrostaue (Transition to Self)
(1

2 Puc. 32. IlaHeib HHCTPYMEHTOB JLJISI IMATPAMMBI CXeM COCTOSTHUI

Croco6 3. B mmarpamMme KjaccoB M3 KOHTEKCTHOIO MEHIO Kjlacca BbIOpaTh MyHKT Sub
Diagrams—>New Statechart Diagram. Ilocime sroro mnosmutcs okHo Statechart Diagram.
CoznmanHas jaumarpaMMa OyzAeT TMpHBsi3aHa K KJaccy, IMOBEACHHE KOTOpOro cobupancs
MOJIETUPOBaTh pa3paboTunk. Takum oO0pa3oM, 3TOT CMOCOO CO3JaHHUS JUATPAMMBI  CXEM
COCTOSIHMM  sIBIIsieTCss HauboJyiee eCTeCTBEHHBIM. JlparpamMmy B JaJIbHEMIIEM MOYKHO
IeperMeHoBaTh U3 okHa Browser.

CoznanHble AUarpaMMbl JIOCTYIHBI U3 okHa Browser. Ilanens MHCTPYMEHTOB AMAarpaMMbl
CXEM COCTOSIHUM MOKa3aHa Ha puc. 32.

’ WNcxonHoe

Puc. 33. CXCMa, coacpiKaliasd Ha4aJIbHOC COCTOAHUC, IICPCXOa U UCXOJHOC COCTOSHUC
Cp33y BbIACIIMM OCHOBHBIC COCTOSAHUSA, B KOTOPBIX TOJDKCH Hpe6bIBaTb Maccus:

- HCXOIHOC COCTOAHHUC,

-  COCTOAHHEC KM3MCHCH»,

- COCTOAHHEC «COXPAaHCH.
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MHuumnanusaums

OevHnumanusauys

VicxogHoe |

enHnuannsauma

Bsog HoBoOro

3arpyska

BBopg HOBOro

MameHeH

CoxpaHeH

CoxpaHuTb

Puc. 34. O0mas cxema COCTOSIHUM TJIaBHOTO KOHTPOJIIEpa

[Tepexon B HMCXOTHOE COCTOSIHHME OCYIIECTBISCTCS W3 HAYAJBLHOTO COCTOSIHHS TIOCIE
MHANHAM3auu 00bekta Maccus. [lepexon M3 Mr000T0 M3 COCTOSSHHM B KOHEYHOE COCTOSHUE
OCYIIIECTBIISIETCS B pe3y/IbTaTe JCHHHUIIMATN3ANNN 00beKkTa. [lepexo ] u3 UCXOHOTO COCTOSIHUS B
COCTOSIHHE «COXpPaHEH» OCYIIECTBIISIETCS B pe3yiIbTaTe 3arpy3ku MaccuBa u3 daiina. [lepexon u3
HCXOJIHOTO COCTOSIHUSI B COCTOSIHHE «HM3MEHEH» OCYIIECTBIISIETCS B pe3yibTaTe PydyHOTO BBOJA
MaccuBa. llepexoa W3 COCTOSIHHSI «HM3MEHEH» B COCTOSTHUE «COXPAHEH» BBITIOJTHSIETCS B
pe3ysibTaTe BHITIOJTHEHHSI OIIepaIli COXpaHEHHS MaccuBa. [lepexo1 U3 COCTOSIHUS «COXPAHECH» B

COCTOSIHUE «U3MEHEH) BBITIOJHSETCS B PE3y/IbTaTe PYYHOTO BBOJ]a HOBOTO MacCHBa.
BN 5tate Specification for Coxpanen 7] x|

General Actions I Transitil:unsl Swimlanesl

Type | Action Exprezsion |

[ do
[t
Capy
Fazte
[elete

[nzert

Speciication...

k. I Cancel Spply | Browse vl Help

Puc. 35. JInanoroBoe OKHO crielu(pUKAIIMHA COCTOSHUS
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BN action Specification for Untitled ed

Detail |

wher .

= M Event
Event: I

Argurnernts: I

Condition: I

Type: I.-*-.u:tiu:un ;I

Hame: I

Sendlarguments: I

Send target: I

k. I Cancel | Smply | ETDWSE'l Help

Puc. 36. JIlnanoroBoe okHO crienipUKAINK 1eHCTBUS

MOoXHO Takke OOBEIWHUTH COCTOSIHHSI «COXpaHEH» W «U3MEHCH» B HAJICOCTOSHUE
«CO3/1any.

PasmMernieHne cocTosiHUI Ha AMarpaMMe BBITIONHSIOT B HHTYUTUBHO OYEBHIHOM MOPSJIKE.
CHavana pa3MeniaroT HadalbHOE COCTOssHME. MOXKHO 3amaTh €ro HWMs WM 3aTeperh
MpeuIaraeMoe UMsl 1 OCTaBUTh €ro Oe3bIMSHHBIM, T.K. MUKTOTpaMMa yKa3bIBaeT HA HAa3HAUYCHHE
ATOTO COCTOSIHUS. 3aTeM pa3MECTHM HCXOJHOE COCTOSIHUE M CBSDKEM 3TH JIBa COCTOSIHUS
nepexonoM. Crenudukamys epexoa HACTpaBaeTCs B IHAJOTOBOM OKHE, BBI3BIBAEMOM
JBOWHBIM IIEITYKOM Ha TIEPEXO0Jie WM Yepe3 KOHTEKCTHOE MEHIO mepexona. B crenuduxanum
MO>KHO BBECTH UMSsI COOBITHS, BBI3BABIIETO MEPEXOJl, @ TAKIKE CTOPOKEBOE YCIOBUE TEpEX0/a,
MOCBUTIAEMbIE COOOIICHHS U T.J. B MaHHOM cilydae OTpaHMYMMCS MMEHEM cOoObITHs. [lomyunm
cXeMy, MOKa3aHHYo Ha puc. 33.

JloGaBrM HAJCOCTOSTHHE «CO3JaH» W Pa3MECTHM B HEM COCTOSHHS «COXpaHEH» U
«u3MmeHeny. OpraHusyeM mepexo/ibl MeXx 1y cocTossHusIME (puc. 34).

Takum 0Opa3om, o0Imas cxema cocTosiHu oiydena. CienyeT ee AeTanu3upoBath. B xoe
JeTAIM3alAU CIICAYET yKa3aTh JICHCTBUS, CBI3aHHBIE C COCTOSIHUSMHU.
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E Statechart Diagram: Amay / HMewDiagram ;lglil

HenHuupranuzayma

McxogHoe

Slate Specification for Coxpanen e |

Beng HOBGrD General  Actions ITran&itiu:uns SWimIanesl

Jarpyzka

Type | Action Exprezzion
Macocue Entry/ CoxpaHuTe

Beon Hoeoro
CoxpaHeH

entryf CoxpaHuT

CoxpaHuTe

ok I Cancel | Apply | ETDWSE"l Help |
1 | v [am

Puc. 37. CoctosiHue ¢ yka3aHHBIMH I€UCTBUSIMU

JInsi HaCTPOMKHU COCTOSIHUSI «COXpaHEH» CIIEyeT B €ro KOHTEKCTHOM MEHIO BHIOpAThH
nyukt Open Specification..., a B mosiBEBIIEMCS JHAIOroBOM OKHe Bkiaaaky Actions. Ilpu
BbIOOpe myHKTa INSert KOHTEKCTHOro MEHIO TaOIHIlbl, pa3sMEIleHHOW BO Bkiaake Actions
(puc. 35), cozmaercs HOBOE JnelcTBHE, OOO3Hadaemoe MeTkoW Tuma Entry/ B Tabmume. s
pEIaKTUPOBAHMS ACHCTBUS CIEAYET BBINOJHUTH JBOMHOM MIETYOK MBIIIKOM HA 3TOM METKE.

Tunel METOK IEWCTBUN:

On Entry — neiicTBr€e BBITTOTHAETCS TIPH BXOJIE B COCTOSIHUE;

On EXit — nelicTBUE BBIIOIHACTCS IPU BBIXOJE U3 COCTOSIHHUS,

Do — neiicTBUE BBINIOJIHSACTCS B IIPOIIECCE HAXOKICHUS B COCTOSIHUY;

On Event — neiicTBUE BBINOIHAETCS B CIIydyae HACTYIUICHUS OIMPEIETICHHOTO COOBITHSL.

B Hamem cnydae wuMeeT cmbica 0003HauuThH JAeiictBue «CoOXpaHHTB» MO BXOAY B
COCTOSTHHE «COXpaHeH». [103ToMy B HHKHEH yacTH oKHa prc. 36 BeiOMpaem Tun Action, BBoauM
umsi CoxpanuTbh. CIIMCOK NEHCTBUI B OKHE CHEIU(UKAIIIN COCTOSHUS U HOBBIM BHJI IHarpaMMBbl
COCTOSIHUH NMOKa3aHbl Ha puc. 37.

[Ipu BeIMONHEHUH Pa0OTHI HEOOXOAWMO, OCHOBBIBASCh Ha MaTepuaie MPeabLIyIINuX
nmabopaTopHbBIX paboT, U300pa3UTh TUATPAMMBI CXeM COCTOSIHUN BCEX KIIACCOB.
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INPAKTUYECKAS PABOTA Ne6

PA3PABOTKA JUATPAMMbI AKTUBHOCTHU (ACTIVITY)

HOpﬂ}IOK BbIINNOJTHCHUSA paﬁoTbI

I[I/IarpaMMBI AKTUBHOCTH  NPCIHA3HAYCHBI JUIA OTO6pa)KeHI/ISI B3aMMOCBs3aHHBIX

MOCIIEIOBATEIBHOCTEH AEHCTBHUH, TPOU3BOIUMBIX OOBEKTOM B TCUCHHE €TO CYIIECTBOBAHUSI.

Co3nanue auarpaMMbl aKTUBHOCTH BBITIOJIHSETCS HECKOJIBKUMHE CIIOCOOaMH.
Cnoco6 1. B oxne Browser B kontekcTHOM MeHto nanku Logical View cienyer BriOpath

New->Activity Diagram, a 3aTem BBECTH UMS HOBOMW JHarpaMMmbl.

&

BRI
=

a o — | DN, ® ¢ [I[])

Hucrpyment Boioopa (Selection Tool)

Tekcr (Text Box)

KommenTtapuii (mpumeuanue, Note)

Sxops mst 3ameuanus (Note Anchor)

Cocrosiaue (State)

HetictBue (Activity)

Hauasno (Start State)

Komnen (End State)

Iepexoq (State Transition)

Iepexox B To *xe cocrostaue (Transition to Self)
I'opusonTansHas cuaxponusanus (Horizontal Synchronization)
BeprukansHas cuaxponusarus (Vertical Synchronization)
Ycnosroe BetBnenue (Decision)

«[TnaBarenbHas gopoxka» (Swimlane)

3 Puc. 38. IlaHeJib MHCTPYMEHTOB JLJIsl TMATPAMMbI AKTHBHOCTH

Croco6 2. B rmaBHOM MeHIO IMporpamMmbl ciieayer BbiOpath Browse->State Machine

Diagram..., mocime uero BbIOpaTh NyHKT <New> (uau BBIOpaTH HMS JHArpaMMbl  TIPH
HEOOXOAUMOCTH PEIAKTUPOBAHKS CO3JAaHHON paHee), a 3aTeM B AWaJoroBoM okHe (puc. 31)
3aJaTh UMS U THI JUArpaMMbl. DTO JMAIOTOBOE OKHO SIBISETCS OOMUM Ui OOOWX THIIOB
IMarpaMM aBTOMAaTOB — W JUIsl JMarpaMM CXEeM COCTOSHHMA, W Ui JAUarpaMM aKTHBHOCTH,
[O3TOMY B JIAaHHOM cjydae HeoOXoIumo BbIOpaTh TUm ACtiVity s pa3paboTKu Juarpammbl
AKTHBHOCTH.
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Puc. 39. /IlnarpamMmma akTUBHOCTH
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\ ¢
\ )
\ Y4UTb MaccuB
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\ “atArray (TempArr) /
\
| N
|
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\ YcTaHoBUTL MaccuB \

J
\ entry/ “Array.SetArray (TempArr)

| |
\ v

| Ot06pasuts \\
\

entry/ “Array.Draw

v
7
L)

Puc. 40. lnarpamMmMa aKkTUBHOCTH

Crnoco6 3. B auarpamme KJIacCOB M3 KOHTEKCTHOTO MEHIO Kiacca BbIOpaTh MyHKT Sub
Diagrams—>New Activity Diagram. ITocne storo nosisutcs okHo Activity Diagram. Co3nannas

AuarpamMmma 6y,ueT MpUBsA3daHa K KJIACCy, HNOBCACHUC KOTOPOTO CO6I/IpaJ'IC5{ MOJCIINPOBATH
pa3pa60TqI/H<. Taxkum 06p830M, 3TOT CHOCco0 CO3MaHud AuarpaMMbl AKTHBHOCTU ABJIACTCA
HanOoJIee eCTECTBEHHBIM. I[I/Ial"paMMy B JaJbHEHUIIIEM MOKHO NEpCUMCHOBATH U3 OKHA Browser.

CoznanHble AUarpaMMbl JOCTYIHBI U3 okHa Browser. Ilanens MHCTPYMEHTOB AMArpaMMbl
aKTUBHOCTH IMOKa3zaHa Ha puc. 38.

Kak moxHO BUACTH 110 PHUC. 38, I/IHCTPYMCHTapI/Iﬁ AuarpaMm akKTUBHOCTU OTJIMYACTCA OT
KIIaCCUYCCKOI'0, B YACTHOCTH, KPOMC AKTUBHOCTHU, B JAUArpaMmMax MOTYT HCIIOJIb30BATHCA
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COCTOAHMUA.

BO MHOT'UX cnyqaslx paSJII/I‘II/ISI Me)I(I[y COCTOAHHUAMHU U [[GflCTBPISIMPI JOCTAaTOYHO yCJIOBHLI,
)41 I[I/Ial"paMMbI AKTHUBHOCTHU OKA3bIBAKOTCS C TOYHOCTBIO A0 O603H3.‘l€HHfI IIOXO0XKH Ha I[I/IaI‘paMMLI
COCTOSHHUMU.

BN 5wimlane Specification for Untitled ed
General |
Mame: ||
Clazs: I Processar j
Owarer: Processor
Context:  Logical YWiew

Documentation:

=
k. I Cancel Smply Browse vl Help |

Puc. 41. Hactpoiika miaBatenbHON JOPOXKKU

B paccmaTtpuBaeMoM npuMepe UMEET CMBICT TIOCTPOUTh AHarpaMMy aKTHBHOCTH ITpoliecca
00paboTkn MaccuBa 00paboTYMKOM. B maHHOM cilydae auarpaMMa akTHBHOCTH SIBIIACTCS
cpenctBoM (GopMalM3aliiu aaropuTMa o0paboTKu U (POPMUPOBAHUS MPOEKTHOTO JTOKYMEHTA,
KOTOPBIHA (POpMUPYETCSI MPOSKTUPOBIITUKOM U TIEpeIaeTCs pa3padoTIUKy (TPOTPAMMHUCTY).

Kak ObLIO paccMOTpeHO B Jauarpamme IOCIENOBATEIbHOCTH (puUC. 25), OCHOBHBIMH
JNeHCTBUSAMH 00paboTynka mpu oOpabOTKe MaccuBa JOJDKHBI OBITh: IOJYYCHHE MAacCHBa Y
o0bekTa Kiacca Array, oOpaboTKa TMOJIy4eHHOTO MacCcHBa, YCTaHOBKAa MAacCHBa, T.C. Iepeaada
0o0paboTaHHOrO MaccuBa OOBEKTY Kiacca Array, W BblJada 3TOMY OOBEKTY KOMaHJbI
oToOpakeHus1 MmaccuBa. ChopMUpoBaHHAS TAKMM 00pa3oM JuarpaMmMma IpuBejieHa Ha puc. 39.
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2% Activity Diagram: Proceszor / NewDiagram2 - O] x|

: Processor T

MonyyuTe MaccHe
entry/ ~Array. GetArray(Tamphr

ChpaboTaTe
MACCHE

¥CTAHOEMTE MACCHE
entryf *Array. setheray(Tempbrr)

YCTAHOEMTE

CrobpasuTe MaccHe
entrys ~Array. Draw

1| | r M
Puc. 42. JIlnarpamma akTUBHOCTH C IUIaBaTEIbHBIMU JJOPOKKAMHU

Hevictus [lonyunts, YcranoButh 1 OTOOPa3uTh CBSA3aHBI ¢ OOpAICHUEM K ONEPAIUsaM
knacca Array. Jlns monydenuss maccuBa omneparuu GetArray kimacca Array mepegaercst ajapec
BPEMEHHOTO MacCHMBa. OJTOT BpPEMEHHBIM MaccuB 00pabaThIBaeTCs, 3aTeM €ro >e aapec
nepenaercss omnepanuu  SetArray kmacca Array. IlpousBeaem HACTpOWKY JEHCTBUM s
KOHKpETH3alluu 3TUX pemieHuid. Hactpoiika NeHCTBHUIl BBIMONHAETCS aHAJIOTMYHO HACTpOIKe
COCTOSIHUI, omucaHHOW Beimie (puc. 35, 36). B mannom ciyuae npu Bxojae B jaeiictaue (On
Entry) HeoOxoauMo BBINOJIHUTH MOCBUIKY cooOiieHus o0wekty Array. Takum oOpaszoMm, mnpu
HacTpoiike neiicTBust [loyduTh MaccHB HY)KHO B HKIKHEH 4YacTH AMAOTOBOrO OKHa puc. 36
BeIOpaTh T Send Event, ykasats ums cooornenust (Name) GetArray, ykasats apryment (Send
arguments) TempArr (BpeMeHHBbIH MaccuB), yKa3aThb OOBEKT, KOTOPOMY IOCBHLIAETCS
coobmienue, (Send target) Array. Jluarpamma npuo6peraet Buz puc. 40.

J71s TOrO 4TOOBI OTMETUTH B3aMMOJCHCTBHE IK3EMILIApa Kiacca Processor ¢ axk3eMIisipoM
kiacca Array, UCIoJib3yeM IulaBaTeibHble JOpoXKKU. Co3MaauM JBe TUIaBaTeNbHbIE TOPOKKH U
HACTPOMM HX 4Yepe3 MX cHenuduKanuu (B YaCTHOCTH, YKaXXEM KIAacChl, K KOTOPHIM OHHU
OTHOCSATCS — puc. 41). B naHHOM ciy4ae netanu3aius ¢ ykazaHUEM orepaluii kinacca Array yxe
ObUTa MPOW3BEACHA, MOITOMY JETaIM3UPOBATh NEUCTBHS, BBITIONHSAEMBbIE KiaccoMm Array, He
Oy/ieM — JOCTaTOYHO yKa3aHHs Ha B3aUMOJICHCTBHE C HUM 00BbeKkTa Kitacca Processor (puc. 42).

HeiictBue OOpabotaTh MaccuB Tpebyer 0ojee CEepbe3HOT0  aNTOPUTMHUYECKOTO
paccmotpenus. [loaromy cozmaaum Uist 9TOTO ACHCTBUS BJIOXKEHHYIO JUArpaMMy aKTUBHOCTH

OrobpazuTe
MACCHE
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[P TIOMOIIM ITyHKTa KOHTeKcTHOTrO MeHto Sub Diagrams—>New Activity Diagram.

O6paboTtky OyneM MPOU3BOAMUTEH B LUKIJIE MYTEM YMHOKEHHS KaXKJOTO SJIEMEHTa MacCHUBa
Ha YKCJIO0, KOTOPOE B 3aBUCHUMOCTH OT THIA OOpa0OTKH MPOMHUIIMATH3UPYEM JHOO 3aJaHHOUN
BEITMYMHOM, MO0 BEMWYMHOHN, oOpaTHOW 3amaHHOW. OOpaboTKa MOJDKHA COAEpKaTh B ceode:
WHUIUATH3AIMI0 [MKJIA, WHULNHAATU3AIUI0 MHOXHTENs, 0O0pabOTKy »JJeMEHTa MAacCHBa,
MHKPEMEHT CUeTYMKA LUKJIA M 3JEMEHTHl YCIOBHOTO BETBIEHHs. B o0mux yeprax amarpamma
aKTUBHOCTH MMeeT BU puc. 43. Jlanee MOKHO YTOYHSATH €€ BIUIOTh 70 pa3paboTku pparMeHToB
koza (puc. 44).

MH1UManHzaUmna
UMK

rocType =1

FrocType=10

MH1uManuzaUma
MHOMMTENA 1

MH1LManuzauma
MHOMWTENA 2

FoHEU MacCHES

He KoHew maccHEs
CbpaboTka anemMeHTa
MaCCHES

HMHkpemeHT
CYETYMEAR LMkNa

Puc. 43. JIlnarpamma akTHBHOCTH 00pabOTKH MaccHBa
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’

MHWUUWanuzaymMa
LMKNa
entryd i=0
PrncT?pe:J \T1
MHMLManMzauma MHMUMaNMzaUmMa
MHOMMTENA 1 MHOMMKTENA 2
entryd Wal=Yalue entrys “al=1/alue

ey MaccHeal i=ArCount |

B KOHEeU MmaccHea] i=ArrCount]
CbpaboTka 3NEMEHTA MACCHES

entryd TempAr(il=TempAr|i[™al

MHKkpemeHT
CMETYMEKS LMKNE

entryd i++

Puc. 44. KonkpetusznpoBaHHas JuarpaMMma akTHBHOCTH 00pabOTKH MacCchBa

ITPAKTHYECKAS PABOTA Ne7

OBPATHBIA HH)KUHUPUHT
IHopsinok BbINOJHEHUSI PA0OTHI

B Tepmunonorun Rational Ro0se o0paTHbIM HMHXHHHPHHIOM Ha3bIBACTCS IPOIECC
BOCCTAHOBJICHHSI MOJICJIM 10 UCXOTHOMY KOJIy Ha sI3bIKE TIPOTPaMMHUPOBAHHSL.

IIpu opuenrtamuu Ha s3bik C++ oOpaTHasi WHXKEHEPUsS BBINIOJIHACTCS MPH TTOMOIIH
cpencrBa Rational Rose C++ Analyzer. Ou mMoxeT ObITh 3alylleH Kak M3 MakeTa MporpaMm
Rational Rose 2000 Enterprise Edition, Tak u mpu momoIiy MyHKTa ryiaBHOro MeHro Rational
Rose 2000 Tools—>C++->Reverse Engineering.

[Iporiecc 0OpaTHOTO WHXXMHUPWHTAa HAYMHACTCS C CO3JaHus mNpoekta B cpene C++
Analyzer. Co3manue MpoeKTa BBITIONHACTCS MPU MMOMOIIY MyHKTa riiaBHOro Mmenro File—>New
WJIM COOTBETCTBYIOIICH KHOIKH MMaHeIN HHCTPYMEHTOB.

['maBHOE OKHO pelaKTUPOBAHUS MTPOEKTA MOKA3aHO Ha pHC. 45.

Kuomnka Caption... npenHasHadyeHa il 3alaHiss HAMMEHOBaHUs MMpoekTa. HanMeHoBaHue
MPOEKTa BBOJUTCS B INAJIOTOBOM OKHe puc. 46.
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4% Rational Rose C++ Analyzer -0l =l
File Edit Action WYiew MWindow Help

D|=(Q|&| & |m|m|e | =] || a] 23] WE|&|e]| 8] 2N

1o x]
Caption... [ |
Dileclolies...l Extensions... I
|(None) ’W‘
I Bases... |[<None> |
Files... |

f=d1= <]
|For Help, press F1 l_ l_ ’_ /é'

Puc. 45. O6mwmii Buza cpeast Rational Rose C++ Analyzer u rmaBHOE OKHO peTaKTHPOBAHUS
IPOEKTa

_ioix

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

Puc. 46. /InanoroBoe OKHO BBOJIa HAMMEHOBAHUS ITPOEKTA

Cnucok aupekTopuil nmpoekra GopMHpyeTcs B IHAJIOrOBOM OKHE pUC. 47, BBI3BIBAEMOM
npu nomoruu kHomku Directories.... s OonpmiMX W Pa3BETBICHHBIX IMPOCKTOB IOJIC3HA
BO3MOKHOCTh (hopMupoBaHMsl crucka aupektopuil. HabGop snementoB ympasienus Current
Directory Name mo3Bosisier BbiOpath auck (Drives), moakmounts cereBoit auck (Network...),
BeIOpath mupekroputo (Directory Structure), mo6aBut B crmcok Tekyuryro aupektoputo (Add
Current), ee nogmupexropuu (Add Subdirs), wiu Bioxennyto uepapxuto (Add Hierarchy).

OueBuIHO, B MPOCTEHIIEM Clyvae, Koraa Bce (ailibl MCXOIHBIX KOZOB (*.cpp, *.h)
Pa3MEIaoTCsl B OJJHOM JMPEKTOPUH JOCTATOYHO HAailTH ee B JaepeBe M Haxarh kHomky Add
Current. Tlpu 3TOM BBIOpaHHAs AUpPEKTOpUs MosBIsieTcs B cmucke Source Directory — Data
Directory. 3xech B kononke Source Directory otoOpaxkaercsi BBIOpaHHasi AUPEKTOPHUSI KCXOJHBIX
KOJIOB, a B KosioHke Data Directory — aupextopusi, rae OyIyT XpaHUTHCS CIyKeOHbIe (hailiibl
MIPOEKTA.
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=10 ]

Source Direchany Drata Directon

+ I B duvtteachingtizdeveluationalarayhsource o hprogram fileshrationalroze 2000%s++"

— Current Directory M ame — Selected Directaries —
d: Sl teachingbizdevelsrationalsarray j Filter | Femove |
Directory Structure: D ata Directory. .

%'Sdﬁvm | ﬂ _l'&'dd e Sef to Current
rational

= anap Add Subdirs | Lpply Pattern
Add Hierarchgl Search List...

Ihelude

I = d j M etwark... | Exclude

— Default Data Directom Pattern [* denotes source directony)

il

g

Dinives:

|$DMM“ Set to Currert

] I Cancel | Help

Puc. 47. InanoroBoe OKHO CIIUCKa AUPEKTOPUI MTPOEKTA

[uxTorpamMma ¥ mpefHasHaueHa JIs W3MEHEHMS TONOKEHHS JUPEKTOPHU B CIIHCKE.
[Mukrorpamma L mpemHazHadeHa i yKa3aHWs, BKIIOYACTCS JIM JUPEKTOPHS B ITOWCK
3aroJIOBOYHBIX (hailyioB, MOAKIIOYaeMbIX aupekTuBaMu #include. Tlpu moMoIy MUKTOTPaMMbI
R B cosmaBaemoii mocne 0OGpaTHOro MHKMHMPHHIA MOJEIM MOKHO YCTAHOBHMTH 3ampeT Ha
TeHepaInIo KOoJa, YTOObl HE MOBPEIUTh MCIPABICHUS, BHECCHHBIC B MCXOTHBIH KOJ TOCJE €ro
TeHepaluy.

ITpu momorm KHOTKH EXtensions... BBIBOAMUTCS IHAIIOTOBOE OKHO pHC. 48, rie MOKHO
yKa3aTh paciiupenus (B HameM cirydae *.h u *.cpp), ucnois3oBanHbie B mpoekte. C++ Analyzer
YCTaHOBHT COOTBETCTBYIOIIME UM PACHIMPEHHS CBOMHX pabounx (aitiios.

Knonka Bases... mpenHazHaveHa sl ykazaHUs 0a30BOTO MPOEKTA, MOJYYEHHOTO IPH
nomoinu C++ Analyzer panee. 1o ObIBaeT HEOOXOIMMO, KOTJa B KPYITHOM IPOEKTE HEKOTOPBIM
€ro MOJIyJb MOJKIIOYACTCS K OCTAIbHOW YacTH B BHJIE OHONMOTEKH, a IS YCHEIIHOH
KOMIWISIIUM ~ OCTAJbHBIMH  YAaCTSAMH TIPOCKTa HCIOJB3YeTCS 3aroJIOBOYHBIA  (ailm ¢
OoOBsIBJIICHUSIME (PYHKIIMHA W KJIaccoB OMOIMOTEKH. B 3TOM cilydae cO34al0T TPOEKT IO
OnOIMOTEKE, a 3aTeM €ro BKJIIOYAIOT B KaueCTBEe 0a30BOTO BO BCE MPOEKTHI, T/ie 3Ta OMOIMOTEeKa
UCIOJIb3YeTCs. DTO CIpaBeAJIMBO U ISl CTaHAAPTHBIX OMOIMOTEK CpelacTBa pa3paboTku. B
JaHHOM cily4ae He OyjeM (opMUPOBaTh CIIUCOK 0a30BBIX IPOCKTOB.

i

i Project File Extensions x|
Source Data

B .Cpp .chg SpeR |
™ h .chh

Bady |

Bemayve |

[ ew Ertension

I ;I Edd
k. I Eancell Help

Puc. 48. JlnanoroBoe okHO (JOPMHPOBAHUS CIUCKA PACIIUPEHUN POEKTa
ITpu nomomm kHomku Files... MOXHO yka3aTh KOHKpETHbIE (Dailiibl, KOTOpbIE MPEACTOUT
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aHAJIM3MPOBATh M PEKOHCTPYHPOBATH MO HUM Mojenu. JlparoroBoe OKHO BbiOOpa (aiijoB
npuBezeHo Ha puc. 49. B crmcke Files Not In List ykazanbl ¢aiisibl, BXOAANIHE B OTMEYCHHYIO
panee qupekropuio, B criucke Files In List — daiinbl, BXoasiue B Ciucok aHanu3upyemsix. 13
MEPBOrO CIUCKA HY)XHO NEPEMECTHTh HEOOXOIMMbIe (ailjibl BO BTOPOil. DTO nenaercs npu
nomoinu kaonok Add Selected, Add All. Beibepem Bce ¢aitiibl, mosydeHHbIC paHee TeHEpaIuei
kona. [lpuMepHbli BUJ OKHAa mpoekTa (Uis MpuMepa, PACCMOTPEHHOrO B Marepualie
npepIayIuX padboT) mokasan Ha puc. 50.

Jlnisi BBITIOJIHEHHS AIBHEHIINX ACWCTBUI HYKHO OTMETHUTh Bce (Daiibpl IpPOEKTa, Kak
MOKa3aHo Ha PUCYHKE (Hampumep, MpH momoInu KiaBuimu Shift u Mermm).

_inix

Files Mot r Lizt [Filkered) Filez In Lizt: [Urfiltered]
array. cpp Add Selected |
atrah Addd Al
prOCEszorcpp
processarh Femove Selected

B emowe Al |
File Filter: Im j Filtesr |

Current Directany: a5 sizdevelhrationalharayhzourceh,

Directary Structure: FProject Directony List;

[=r teaching ﬂ &dd Current | 2 IR dMubeachingtis
[= izdevel .
Add Subd |
[ rational 2100
= aray &dd Hierarchy |
Bemaswe Drfz] |

I =d j M etwork... I Eefrezh Project File List I

k. I Ear‘u:ell Help |

Puc. 49. Jlnanorosoe okHO (popmMupoBaHUs CrcKa (PailyioB MpoeKTa
Jlanee mpoOM3BOAMUTCS aHAIN3 MPU MOMOIIM MyHKTa ri1aBHOro MeHwo Action—>Analyze. B
pe3ysbTaTe aHAIM3a CO3JA0TCs pabovre (ailiibl MPOeKTa B AUPEKTOPHUH, YKa3aHHOW BO BTOPOM
crosbie crucka Directories. O6patuTe BHHUMaHHE Ha CO3JaHHbIE (Daiijibl, MX PACHIMPCHHS H
COJICPKIMOE.

F0Uce

D
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=101.x]

Caption. .. ||A.nay1 |

Dilecturies_._l Extensions.

-1 d-Auviteachinnhizdevelirabnnallamravhznurce -- r -
1 1 FT »

Baszes... ||<Nune> |

d:\luviteachinghisdevelirationalhamay\source [4]

R
|}| array.cpp Type 1 Unknown Cil=zource Sz=source
[
]
]

array.h Type 1 Unknown Cil=zource Sz=source

processor.cpp Type 1 Unknown Cil=source S5s=szource
processor.h Type 1 Unknown Cil=zource Sz=source

Puc. 50. I'naBHOE OKHO pelakTUPOBaHUS MPOEKTa mociie GopMUPOBaHUS cIIUCKa (ailioB

g
File: filezhrationalroze 20004c++hdesignsssource. md Browse... |

Title: I.ﬂ'-.rra_l,ﬂ
Opfion Set: [FirstLoak =] (ko] [ Edit.. |
Surnmary af Options
Option Set - FirgtLook, -
Drezign Title A
todel File S FDESIGM A% mdl
Matation : Unified
Ewport Scope : Selected Only
Search Effort : Project and Bazes
-- Categary Options. ..
Categaries : From &nnatations; kMod
Category Units Al in Deszign File;
Categary File Estenzion 1 Do Mat bModel -
-- Subsystem Options. .. ﬂ

ok I Eancell Qverwritel Help |

Puc. 51. JluanoroBoe 0KHO 3aIrycka SKcropTa Mojenu B Rose

[Tocne mpoBeneHHs aHaIM3a MOXKHO 3allyCKaTh 3KCHOPT MOJENU HpPU MOMOILIHM ITyHKTA
rnaBHoro merro Action>Export to Rose... (puc. 51). IIpu momou mosst BBoaa File u kHomnku
Browse... MoxxHO M3MeHHTH UMs (ailna, npemiaraemoe 1Mo ymoiadaHuioo. UToObl HE MOTEPATH
JHMarpaMMBbl, TIOJy4eHHBIE B MPEIBIAYIIUX JIAOOPATOPHEIX paboTax, HEe yKasbIBalTe UMs (aiiia
MO/IEJ M, B KOTOPOM BBIMOJIHSUIUCH Mpeplayiye padbotsl. [Ipu nmomomu crrcka Beibopa Option
Set u knomku Edit... MOXHO M3MEHSATH HACTPOWKM O3Kcmopra (B HacTosIel paboTe He
paccmatpuBaetcs). Knonkoit OK 3amyckaercs mporecc coxpaHeHUs! MOJEIH.

[Mony4ennslii ¢paiin MoxeT ObITh OTKpHIT Rational Rose 2000.

[Ipu BeIMOSTHEHUHU HACTOSIIEH PabOTHI ClEAYeT MyTeM BBIIIOJHEHUS OMMCAHHBIX JEHCTBUIM
BOCCTaHOBHTBH MOJIENb C IMAarpaMMoOil KJIaccoB U3 KOJa, CTeHEPUPOBAHHOIO B XO/1€ BHITIOJTHEHUS
npeabIayIel TpakTH4ecKoi paboThl.

YOeauBIIUCH B  KOPPEKTHOM BOCCTAHOBJIGHHMHM JMarpamMMbl —KJIAcCOB, CIEIYeT

ucciacaoBatb 3aBUCHMOCTD pa60TBI aHaliu3aTopa Koaa OT CJ'Iy>KC6HLIX KOMMCHTAapUCB,
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paccraBnsiembix Rational Rose B renepupyemom koxe. Kak BoccraHaBimBaeTcs Kiacc, €Cliv B
COOTBETCTBYIOILIEM MOJYJIE€ YIAJIUTh KOMMEHTApUM BHYTpH o0ObsBIeHUs Kiacca? Kak
BOCCTaHaBJIMBAETCS KJIACC, €CIIM YAAJIUTh KOMMEHTApUU BHE 0ObsIBICHUS Kilacca?

9.2. Metoanyeckne peKOMEHIAINH 10 MMOATOTOBKE MUChMEHHBIX paboT.

[MucbMeHHBIMH pabOTaMH MO AAHHOW JAMCHUILTUHE SBISIFOTCS OTYETHI O MPAKTHYECKHX
paboTax, KOTopble 00yJaroIuecs BBIMOIHAIOT 1 0(QOPMIISIOT B COOTBETCTBHH C TPEOOBAHUSIMH,
M3JI0KEHHBIMH B METOMYECKIX PEKOMEHIAIMSIX 110 AUCIUIUINHE «lIporpaMMHast HHKEHEPHSI.

MeToauueckue peKOMEHJIANMM MO TMOATOTOBKE NMHCHMEHHBIX PadoT, Tpe0OBaHUS K WX
coJep:kaHuI0 H 0opMJIEeHHIO

IMopsinok coctaByieHus: U 0(popMIICHHS O0TYETA O MPAKTHYECKOI padore

B 3naunrtenbHOl Mepe 3(PPEKTUBHOCTH PELICHUS 3aJaud IO BBINOJIHEHHIO MPAaKTHYECKOM
paboThl 3aBUCUT OT KauyecTBa COOTBETCTBYROIIEro ordera. [lyisg 3Ttoro HeoOXoaumo coOM0aTh
CJIEZTYIOIE OCHOBHBIE TPEOOBAHUSI TIO COCTABJICHHUIO M O(GOPMIICHHIO OTYETa, OOYCIOBJICHHBIE
COOTBETCTBYIOIIIMMHU HOPMATHUBHBIMHU JOKyMEHTaMHU. TEKCT OoT4eTa JOJDKEH OBITh JIAKOHWYHBIM U
BMECTE C TEeM MHPOPMATUBHBIM. TeKCT J0JKEH ObITh H3JI0KEH C COOJIIOJICHHWEM IPaBUII
rpaMMatuku. OT4eT cocTaBisieTcs ¢ 00s3aTeIbHBIM COCTABIEHUEM CIIEAYIOIINX pa3AesoB:

1. 3aronoBok oTuera.

2. llemm paGoTHLI

3. Merouka paboTHL.

4. Tlopsinok BbIMoiHEHHs paOOoThI (3Tarbl paboThI).

5. BbBoBI 110 padorTe.

1. B 3aroJyioBke oT4eTra MpUBOJATCS HAMMEHOBAHUS MACHTH(GUUIUPYIOMUX MpU3HAKoB: OTUeT 0
npakTuyeckoii padore Ne 1 o teme, Hanpumep, «USe-Case auarpaMMebly, HIDKE YKa3bIBAIOTCS
JaHHBIE cTyeHTa ((haMUIHs 1 MHUIMAJIBI, BU OOYYEHUs, CHEIHAIbHOCTD, KypC, TPYIINa).

2. B paznene Heab padorsl dopMymupyeTcs e paboThl CTyIEHTa B COOTBETCTBUH C
comepxkanrieM pazzena «llocraHoBka 3amaun» AaHHOW pabOThl U WMHIMBUAYAJIBLHOTO 3a/1aHUS
CTYICHTY Ha paloTy.

3. B paznmene Meroauka paGoThl yKa3bIBa€TCA METOIWMKAa pabOThl B COOTBETCTBUH C
umeromeiicss  GopMynupoBkoil B pasaene «MeTtoguka paboTeD»  JaHHOM  paboThl M TIpU
HEOOXOJMMOCTH YTOUHSIETCS B 3aBUCUMOCTH OT COJAEP)KaHHMsI KOHKPETHOIO BapuaHTa 3aJaHus
CTYJIEHTY Ha PAKTHUYECKYIO padoTYy.

4. Tlopsinok BbINoOJHeHMs1 paboTbl. [IpuBojiTCS HOMEpa M HAMMEHOBAHMS 3TarloB
paboThl, TpenycMOTpeHHble uii paboTbl naHHoro Ilpaktukyma. [lo kaxmomy u3 3TamnoB
MIPUBOJUTCS OIMCAHUE BBIMOJHEHHBIX CTYIACHTOM pPa0OT, HAMpPaBJICHHBIX HAa JOCTIKEHUE LU
pabotsl. [Ipomyck kakoro-nubo u3 sranoB pabotel [IpakTukyma He nomyckaercs. B pamkax
9TANOB TIOMEIAETCS COOTBETCTBYIOIIMM HMIUTFOCTPATUBHBIN Marepuanl -  TaONHIbl, PUCYHKU
(rpacduku), moiydyeHHbIE MO XOAy pelleHus 3aaaud  paboTel. OO03HAYEHHE WILTIOCTPATUBHOTO
MaTepuaja BBINOJNHSETCS B COOTBETCTBHHM C TMPaBWIAMH, MPUHATHIMU U ITYOJTUKAIHA.
O6o3HaueHHe KaxJI0W TaOIUIBl M PHCYHKA JOJDKHO HMMETh HOMEp M HauMeHoBaHue. BHyTpu
Ka&)XJIOTO OTYeTa TaOJUIBl U PUCYHKH O0O3HAYAIOTCS COOTBETCTBEHHO CKBO3HBIMH HOMEPaMH.
O6o3HaueHne TaOMUIBI yKa3bIBAaeTCs Hal TaOmuilel, a o003HaYeHHWE PUCYHKA TMOJ PHUCYHKOM.
[IpuBomuMBIe B TeKcTe AaHHOW  pabOThl TpPUMEpPHl BKIIOYaTh B OTYET HE paspeliaeTcs.
[TpumensieTcst TOBKO MaTepual, MOTy4YeHHBIH B X0e paboThl CTYAEHTOM MO COOTBETCTBYIOLIEMY
3a[aHUIO, TIOJIYYEHHOMY OT IPENoIaBaTes.

5. locnennum pas3fenoM OTdeTa SBJSIFOTCS BBIBOIABI 1O paboTe. DTO camasi CIOXHas U
TpyAHas 4acTb pa0oThl. OYeHb BaXKHO, YTOOBI BBIBOABI OTPAXKaM METOAWKY, TEXHOJOTHIO,
MIpUMEHsIEMBIE TTPOTPAMMHO-AMIapaTHbIe CPEACTBA pelIeHus 3a1auu. [1o1e3H0 KaKI0MY U3 3TaroB
paboTs! hopMyIIMpOBaTH HE MEHEE OJJHOTO BBIBOJA. BBIBOJ MOXKET coiepaTh OT OJJHOTO J0 Tpex
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npemiokeHnid.  POpPMyYTHPOBKHA BBIBOJIOB JIOJDKHBI OBITH KOHKPETHBIMH, WH(pOPMATHBHBIMH,
JTAKOHUYHBIMH, TI0 BO3MO>KHOCTH TOJIKPEIIIATHCS KOJTMYECTBEHHBIMU JTAHHBIMHU.

OdopmiteHne oT4eTa BBHIIOIHACTCS C y4eTOM OOIIENPHUHATHIX paBwil. | paduueckas 4acTb
OTYETOB JOJDKHA COOTBETCTBOBATh IpaBWiaM Tpaduueckoro odopmieHus. TekcT otdera
Habupaercs B penaktope Word depe3 1,5 uHTepBana, 14 kernib. Creayer MCHoiIbp30BaTh MIpUdT
Times New Roman. 3arosioBku pa3zeioB U MOAPa3eioB BhIICISIOTCS )XUpHBIM mprdrom. [Tocrne
OKOHYaHUs 0()OPMIICHHUS OTYETa OH MPOBEPSETCS CTYICHTOM Ha IPEIMET Ka4yeCTBO COJCPIKaHUS U
¢dopmer. Tlpu ycnoBum oOHapyKeHHUsI OIIMOOK IOCIEeTHUE HCHpaBisitoTcs. [locne ycrpaHeHus
neeKkToB oTyera €ro OSKpaHHas QopMma, WIM TPHHTEPHAs pacnedyarka IpeabsSBIseTCs
npenogaBarenmo. [Ipu ycnoBum oOHapy)KeHHsI TMPENoJaBaTeNieM OMIMOOK B OTYETE CTYACHT HX
UCTIPABJISICT W TPEABSBISIET OTYET MPENoJaBaTeNlio MOBTOPHO. Eciam ommOOK HET, TO OTdYer
MPUHAMAETCSI ¥ COXPAHSETCS Ha )KECTKOM JIHCKE.

Otuer mo paboTe COXpaHSETCS CTYIEHTOM B BHUE OTAENbHOTO (aiina. B umenu daiina
yKa3bIBaeTcsl (haMHIIHs CTy/IEHTa ¥ HOMEP BBITIOIHEHHOW paboThl. Daiin coxpaHseTcs B TaIke C
(amumel CTyIeHTa B Malke COOTBETCTBYIOIIEH CTyeHuecKoi rpymnsl. [Tanka rpynmsl cozgaercs
Ha TIEPBOM 3aHATHH. B MIMEHM Mamku TPYNIbI JOJDKEH MPUCYTCTBOBATh MHJAEKC rpymmbl. [lamka
TPYNITBI BKIIFOUAETCsl B Tanky «Mou TIOKYMEHTBI.
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Ipunoowcenue 1
AHHOTAIUA JTUCHUITJINHBI

JucuummnHa peanu3yercs Ha (akynpTere nHGOpMaMOHHBIX cucTeM u 6e3onacHoctu UMHTH
PITY, xadenpoit ”HPOPMAMOHHBIX TEXHOJIOTHI U CUCTEM.

Lenb MMCHUIUIMHBL: MPUOOPETEHNE 3HAHUM, HAaBBIKOB U YMEHUM B 00JIaCTH MPUMEHEHUSI

COBPEMEHHBIX MOJXOJO0B K MPOEKTUPOBAHUIO, Pa3pabOTKE, TECTUPOBAHMIO U JKCILIyaTalluu
[IPOrPaMMHBIX ITPOTYKTOB.

3ajauu:

® U3yuyeHUE M CPABHUTENBHBIN aHaJIN3 COBPEMEHHBIX IPOLIECCOB MPOEKTUPOBAHUS U
pa3paboTKu MPOrpaMMHBIX IPOAYKTOB;

® U3yuyeHUE NPUHLUIIOB W METOJOB OLEHKH KayecTBa M YIPABIECHUS KauyeCTBOM
MIPOrpPaMMHOTO MPOIYKTa;

e npuoOpeTeHHe MNPAKTUYECKUX HaBBIKOB (OPMUPOBAHMA W aHalIM3a TpeOOBaHUM,

OIICHKH Ka4yeCTBa Y TECTUPOBAHUS IIPOTPAMMHBIX TPOAYKTOB.

JlucuuniuuHa HarpaBiieHa Ha JOPMUPOBAHUE CIEAYIOIUX KOMIIETEHIUMI:

OIIK-2 CnocobGeH HCHONB30BaTh COBPEMEHHBIE HWH(MOPMAIIMOHHBIC TEXHOJOTUHA U
MPOrpaMMHBIE CPEICTBA, B TOM YHCJIE OTEYECTBEHHOI'O IMPOM3BOJCTBA, MPHU PEIICHUHU 33a7ad
npodeccuoHabHOMN 1eATEIbHOCTH

OIIK-4 Cnocoben ydacTBOBaTh B pa3pabOTKE CTaHAApTOB, HOPM M TPaBUJ, a TaKKe
TEXHUYECKOH JTOKYMEHTAallMH, CBA3aHHOH C MPO(ecCHnOHANbHOM 1eSTeIbHOCTHIO

OIIK-5 Cnoco0eH HMHCTAJUIMPOBAaTh MPOTPAMMHOE M ammapaTHoe oOecreueHue s
MH(OPMALIMOHHBIX U aBTOMATHU3UPOBAHHBIX CUCTEM

3HaTh:

COBPEMEHHBIEC TPOIIECCHl MPOEKTUPOBAHUS U Pa3pabOTKU MPOrPaMMHBIX MPOJYKTOB;
MPUHIMIBL  YIPABIECHUS KAaueCTBOM IMPOTPAMMHOIO OOECHEYeHHUs; METOJbl TECTHPOBAHUS
MPOrPaMMHOTO MPOAYKTA.

YMeTs:

MIPOBOJUTH CPABHUTEIBHBIA AaHAU3 MPOIECCOB IPOEKTUPOBAHUA U  Pa3pabOTKU
MPOrPaMMHBIX TPOJAYKTOB W JAelaTh OOOCHOBAaHHBIM BHIOODP; BBIMONHITH (DOPMHPOBAHUE H
aHanu3  TpeOoBaHWM AN pa3pabOTKM  MPOTPaMMHBIX  MPOAYKTOB;  pa3pabaThiBaTh
JOKYMEHTAII0, HEOOXOIUMYI0 sl TECTUPOBAaHUS MPOTPAMMHOTO TMPOJYKTA; BBIIOJHATH
TECTUPOBAHUE MMPOTPAMMHOTO MPOJIYKTA.

Bnaners:
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uHpopmanmeir o0 mporeccax pa3pabOTKHM ¥ JKM3HEHHOM IIMKIJIE IPOTrPaMMHOTO

o0ecrieyeHnss; ”HCTPYMEHTAPHEM ISl Pa3pabOTKH U TECTUPOBAHMS IPOTPAMMHBIX ITPOIYKTOB.

Paboueii mporpaMMoii peryCMOTPEHBI CIEAYIONINE BUABI KOHTPOJIS: TEKYIIUNA KOHTPOJIIb
ycreBaeMocTd B (opMe 3aluThl OTYETOB IO JIAOOPATOPHBIM pabOTaM, MPOMEKYTOUHAsS
arrectanus B (popme 3adera ¢ OLEHKOW B IEPBOM ceMecTpe, B (opMe 3K3aMeHa BO BTOPOM
cemecTpe.

OO6mmast TpyI0EMKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4€THBIX €IMHUIIBI.
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I[MTPUJIOXEHUE 2

YTBEPXIEHO

[Iporokon 3acenanus
Kadeapsl MHOOPMAITMOHHBIX
TexHoJoruu u cucrem PI'TY
Nel2 ot 08.06.2020

JIMCT UBMEHEHU
B pa60qel71 nporpaMMe JUCHUITIINHBI «HporpaMMHa;I I/IH)KeHepI/ISI» 10 HanpaBneHmo IIOATOTOBKH

09.03.03 «ITpuknagnas uapopmatuka»y  Ha 2020/2021 y4eOHbIH TOIT

1. B nepeuens nporpammuoro obecneuenus (110 ) BHOcsTCA ciaenyromme n3MEHEHUS:

Tabnuya 1

Nerm | HanmenoBanue 110 [TpousBogutens | Ciocod pacnpocTpaHeHUs

/m

1 Microsoft Office 2010 Pro Microsoft JIMIIEH3HOHHOE

2 Windows XP nim Windows 7 Microsoft JINIICH3UOHHOE

3 S3pIK mporpamMmupoBanus R R cooOmectBo | cB0OOIHO pacpocTpaHseMoe

2. B mepedeHb coBpeMeHHBIX npodeccnoHanbHbIX 0a3 qaHHbIX (b/]) n mHGpOpManmoHHo -
cpaBovHbIX cucteM (MCC) BHOCATCS Clieayromre n3MEHEHHUS :

Tabnuya 2

Neni/m | HaumeHoBaHue

1 MexayHnapoansie pedepaTuBHbIe HaykoMeTpuueckue b/, mocTymHbie B pamMKkax
HaroHaIspHOM noanucku B 2020 r.
Web of Science
Scopus

2 [Ipodeccrnonanpabie MOTHOTEKCTOBBIE b/I, TOCTYyMHBIE B paMKax HaIIMOHATIBHON

noamucku B 2020 r.

XKypuansr Cambridge University Press
ProQuest Dissertation & Theses Global
SAGE Journals

XKypuaner Taylor and Francis

DJIeKTPpOHHBIC U3AaHKsI U3aTeNILCTBA Springer

3 KoMnproTepHbI€ ClIpaBOYHBIE IIPABOBBIE CUCTEMBI
Koncynpranrt [roc,
l'apanTt

CocraButenpr  Oxankunua E.I1.



