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1.3AJIAYM YUYEBHOM NPAKTHUKH

VYuebHasg mpakTMKa 10 HOpodeccuoHaIbHOMY MoAylo  «OcCyllecTBIeHUE UHTErpaluu
IPOrPaMMHBIX MOJYJIEi» SBISETCS YacTbl0 BCErO KOMILIEKCAa Y4EOHBIX MPAKTUK CHELMAIbHOCTU
09.02.07 MudopmarimoHHble cucTeMbl U TporpamMmupoBanue. CyTbio MPAKTHKH SBJSETCS MOJTY4YEeHUE
HEOOXOUMBIX YMEHHUI U HaBBIKOB B OBJIQJICHUHU OCHOB IIPOIPaMMHOM MH)KEHEPUU, YMEHUE HE TOJIBKO
KOJIMPOBaTh YK€ pa3pabOTaHHbIE aIrOPUTMbI, HO U B MOJHOM Mepe YyMETh I'PaMOTHO HCCII€A0BAaTh
peIMETHYI0 001acTh, BHIIIOJIHUTH aHAIN3 TpeOOBaHUH K OyayIlield NporpaMMHON cucTeMeE, TPOBECTU
IIPOEKTUPOBAHHUE, TECTUPOBAHUE, YMETh OLIEHUTh pE3YJbTaThl NPOEKTHPOBaHUA. BpInoaHeHMe
IPAKTUKU TpeOyeT COOMI0ACHUS MEXKIUCUUIUIMHAPHBIX  CBsI3€d, a UMEHHO - TOJATrOTaBIMBAaETCS
JUCLUIUTMHAMH 110 OCHOBaM aJIFOPUTMU3ALUHI U TPOrpaMMHUPOBAHUIO, 0a3aM JaHHBIX, ONIEPA[HOHHBIM
CHUCTEMaM U cpeaam.

OCHOBOI MPaKTUKHU SIBISETCA KOJUIEKTHBHAS pa3padOTKa MPOrpaMMHON CHUCTEMbI B Mpeaenax
BCEr0 KU3HEHHOTO IIMKJIa — OT CUCTEMHOI'O aHajiu3a J0 TECTUPOBAHUS M OTIaJAKH. YueOHas rpymmna
JeNUTCsl Ha  MOArpymibl (Opuraasl) pa3paboTUMKOB — HO He Oosee 5-6 yenoBek B Opurane. Cpenn
pa3paboOTYMKOB OCYILECTBISETCS paclpeiesieHue pojel B 3aBUCUMOCTH OT BBIOPAHHOM CTpaTeruu 1
mojaenu koHctpyupoBanus (XP-monens, monens RAD u mp.) . Beibop Mozjenu KOHCTpyHpOBaHUS
OTpe/IeNIIeTCs XapaKTepoM IIOCTaBJIECHHOW 3a/lauM, YpOBHEM IMOJATOTOBKHM U MpodeccHoHann3Ma
pa3paboTuukoB B mpenenax Opuraapl. Ocobas posib OTBOJUTCS MHPOILECCY aHaidu3a TpeOOBaHUI U
npoexktupoBanuto IIII, yTo ocymecTBisieTcs ¢ NPUMEHEHHWEM HWHCTPYMEHTApUs MTPOrpaMMHOMN
WH)KEHEPUH, B YaCTHOCTH, s3blka MojenupoBanus UML, Ha KOTOpoM J0JDKeH OBbITh NpelcTaBlieH
HEKOTOphI Habop auarpamMMm — auarpammbl UseCase, KOMIOHEHTHBIE AMarpaMMbl U np. Bribop
UHCTPYMEHTApHsI KOAMPOBAHUS ONpeAessieTcs Ipynnoi pa3pabOoTUYMKOB CaMOCTOSITENIBHO MCXOJS U3
O0COOEHHOCTEH MOCTaBIEHHOW 3a7aud; 3TO MOXKET OBITh HECKOJIbKO WHCTPYMEHTApPHUEB, BKIIIOYAs,
KpoMe MHCTpyMeHTapusi nporpammupoBanus takke CYBJl, Access, Excel u np. O6s3atenpHoe
TpeOOBaHME K S3BIKOBOM cpefie — 00bEKTHO-OPUEHTUPOBAHHBIEC CPEABI Pa3pabOTKH.

BakHoe MecToO B NPOBENEHUMU MPAKTHUKU 3aHMMAeT OpraHU3alusl TECTUPOBAHMS CO3/1aBAEMOI0
IIPOrpaMMHOT0 00€CIIeUeHHUsI; MPEeAaraeTcsi BECTH yUeT U aHaJIM3 BbISBICHHBIX OIIMOOK — OMIMOKH
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MIPOCKTUPOBAHUH, ONIMOKKW KOAUPOBAHMS (B TOM 4YHCIIE W CHHTAaKCHYECKHE), 0co00e 3HaYeHUE
MPHUIAETCS YMEHHUIO CIIPOCKTHPOBATh TECTOBBIC BAPUAHTHI, UTO CaMO MO ceOe SBISAETCS 3a4acTyr0 He
TPUBHUAIBLHOM 3aa4eil.
B mpomecce paboThl HaI TMPOEKTOM CTYIEHTaM TpeJyiaractcs MPOBOIUTh MOHUTOPUHT C BEICHUEM
JTHEBHUKA KOHCTPYHPOBAHUS, B KOTOPOM OTMEYaTh 3aTpaThl BPEMEHM Ha Ka)bIi 3Tall )KU3HEHHOTO
rukia [111, ocobenHocTy 3Tana, GuKCUpPOBaTh OMMOKH, HECTAHJAPTHBIC CUTYAIUH U TIP.

[To oxonuanuu koHcTpyupoBanusi IIIl HeoOXxoaumo  paccuMTaTh HEKOTOPbIE METPUKH,
oneauBaromue [T u mporecc ero KOHCTPYHUPOBAHHUS, YTO MOKET OBITh C/IeTIaHO Oyiaroapsi THEBHUKY,
KOTOPBIN BEJICS KKIOM IPyNIoni pa3padOTUYNKOB.

[To pe3ynbTaraM KOHCTPYUPOBaHHUS COCTABIISIETCS OTYET — OJWH HAa TPYIMITy pPa3pabOTYUKOB — B
COOTBETCTBUHU C MpeJjIaracMoi YeTKOU CTPYKTYPOH.
[ToaBenenue pe3yabTaToB MPAKTUKU OCYIIECTBIISIETCS B 3 JTamna:

e yONMMYHAS 3amuTa (JOKIaI) CBOSH pabOTHI KaXI0H TPYIIOi pa3paboTUHKOB;

e neMoHcTpauus coznannoro I1I1 Ha kommbroTEpE;

® [IpOBEpKa OTUETA MO MPAKTHKE.

2.TEMATUYECKUU MJIAH
HaumenoBanue MJIK O6sem
po(heCCUOHATBHOTO Tema y4ueOHOW MPAKTHKH Conepikanue y4eOHOTO MaTepuasa HACOB
MOTYJISt
MJIK 02.01. Texnonorust | AHanu3 TpeGoBanud K | Llenn npakTvku, MHCTPYKTaxK. 10
paspaboTku I1C DopMyIHPOBKA UHIUBHUTYAJIbHBIX 3aJaHUI;
MPOTrPaMMHOTO UccnenoBanne w©  omuMcaHue MNEAMETHOU
obecreueHus 00J1aCTH Ha €CTECTBEHHOM SI3BIKE;
MJIK 02.02. YHI/I(l)I/I.HI/IpOBaHHI)II/I SI3BIK  MOJICTTUPOBAHMS
(UML);
HHucTpyMeHTanbHBIC BrisiBnenue aKTepoB, BapHaHTOB
cpeJicTBa pa3paboTKH ucnonb3oBanus (dnementoB Use Case) u
TPOTPAMMHOTO otHoteHu# mexay Humu (UML);
N T— CocraBrenue JUarpamMm BapHaHTOB
ucnonp3oBanus Use Case Ha UML
MJIK 02.01. [Ipoextuposanue [1C CtpyKkTyprpOBaHHUE CUCTEMEI c 16
MJIK 02.02, l(zlnpe;[eneHHeM MOJIETIH YIIPaBIICHHS,
POEKTHPOBAHHUE APXUTEKTYPBI, CTPYKTYPHI
Oyaymiero npoekra [1C Ha ypoBHE MOyJICiH;
[IpoexktupoBanue uHTEpdEiica;
Wudopmarmonnoe MOJIETTUPOBaHHE.
Cocrasienue ER- momenu, gaTasorndeckoi
MOJIEeNN
MJIK 02.01. Konupoanue I1C Konuposanue mporpamm 20
MJIK 02.01. TectupoBanue [II1. | TecTupoBaHUE 3JIEMEHTOB METOJIOM «OEIOT0 10
Otnaaxka I1IT siukay. OTinagka;
TecTupoBaHHe METOIOM «UIEPHOTO SIITHKA.
Ornanxa;
Hcnonp3oBaHue MHCTPYMEHTAIBHBIX CPECTB
TECTUPOBAHMS U OTJIAJIKH
MJIK 01.01. Pacuet meTpuk. Pacuer QyHKIIMOHATBHO-OPHEHTUPOBAHHBIX 4
MeTpuK co3faHHoro [IC
MJIK.02.02 CocraBneHue CocraBneHue u 0OpMIIECHHE TEXHUYECKOM 2
JIOKYMEHTAITUH JIOKYMEHTAITHH
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Odopmnenne otuera OdopmieHne IpoeKTa 1 COCTaBICHUE OTYETa 4
10 IPAKTUKE

3ammura JeMoHCTpanus MpoeKTa Ha KOMIIBIOTEPE: 6
[lyGnuunelid  gOKIag MO  CO3AAHHOMY
MIPOEKTY;
OTBeTHI Ha BOIIPOCHI

JAunddepeHunpoBaHHblii 3a4eT

Hroro yacos yuyeoHoii npakruxku YII1.02 72

3.COAEP) KAHUE YUYEBHOM [TIPAKTUKHA
BBeaenue

lenu mnpaktuku. @Popma oOpraHu3zanuu NOpakTUKW. JlenmeHne Ha rpymnmbl  pa3paboOTUYMKOB.
Pacnipenenenue poneii B rpynne Bsinaua 3aganuil. THcTpykTax.

1. Ananu3 tpedoBanuii k IIC

Tpebosanus K 3HaHuaM:CTYAEHTBl JOJDKHBI 3HaTh MOJIENIN aHAIU3a TPEOOBAHUM, S3bIK BU3YaJlbHOTO
mozaenupoBanust UML.

Tpebosanus k _ymeHusM: CTYIEHTbl JIOJUKHBI YMEThb  aHAJIM3MPOBATh IMPEAMETHYIO 00JIacTh ¢
WCIIOJIb30BAHUEM HMHCTPYMEHTApUs NPOTPAMMHOM WH)KEHEpUM - cocTaBisitb Ha UML auarpaMmsl
UseCase.

[TpakTrueckue paboOTHI
HccrenoBanue U OMMCAHNUE IPEIMETHOM 00JIACTH HA €CTECTBEHHOM SI3bIKE.
BrisiBiieHHe akTepoB, BapUaHTOB HCIONIb30BaHus (neMeHToB UseCase) U OTHOLICHHH MEXIy
HUMH.
3. CocraBneHue auarpaMM BapuaHToB ucnonb3oBanus UseCase nHa UML.
2. lIpoexTuposanue I1C
Tpebosanus k 3Hanusm: CTYJCHTHI JOJDKHBI 3HATh CTPATETUU M MOJEIH KOHCTPYUPOBAHHS — MOJEIh
RAD, monens XP-nporiecc, ciupanbHas MoeNb, Moaens COM.
Tpebosanusi K ymeHusM: CTYAEHTHI JOJKHBI YMETh BBIMOJIHUTH CTPYKTYpUPOBAHHWE CHCTEMBI Ha
MOICUCTEMBI (MOJICNIb XPAaHUJIHIIE TaHHBIX, KJIMEHT-CEpPBEPHAs MOJIEb, TPEXYPOBHEBAsI MOJICIb U TIP.)
, BBIOpaTh MOJENb YIPaBICHUS MEXIY MOAcUCTEMaMH (LEHTPaIM30BAaHHOTO YIIPABJICHUS, MOJIENb
MEHEJ[KEPa, 10 MPEPHIBAHUSIM H TIP. ), BBIMOIHUTH MOIYJIHHYIO HJIH OOBEKTHYIO JEKOMITO3UIIHIO.
[TpakTrueckue paboOTHI
1. CrpykTypupOBaHHE CUCTEMBI C ONPEACIICHUEM MOJICIH YIIPABICHUS |
2. TlpoextupoBanue CTpyKTypsl Oyaymiero npoekrta [1C Ha ypoBHE MOAYIEH.

N —

3.Koguposanue IIC
Tpebosanus k 3manusm: CTYIEHTHI JODKHBI 3HATh OOBEKTHO-OPUEHTHPOBAHHYIO CPeNly pa3padoTKu
(mampumep, Delphi), ocHOBBI MpoeKTHpOBaHUS 0a3 MaHHBIX, JOIMOJHUTEIbHBIE TEXHOJIOTHYECKUE
BO3MOXXHOCTH, Takue Kak ucroias3oBanne DLL, rexaomorun OLE, Active-X.
Tpebosanus Kk ymeHnusm: CTYACHTHI JOJKHBI yMETh COCTaBISITh MPOTPAaMMBI C OCO3HAHHBIM
WCITOJIb30BAaHUEM PA3HOOOPAa3HOTO HHCTPYMEHTAPHSI.

[TpakTrdeckue paboThI

1-6 . KonupoBanue mporpaMm.

PS. Ilpoyecc koouposanus onpedensiemcs memMamurol nPoeKma U 6blOPAHHbIM UHCIMPYMEHMAPUEM,
NO2MOMY MOMCEM OemaIU3UpO8aAmMbCsi UHOUBUOYAIbHO.

4.TectupoBanue I1C

Tpebosanus Kk 3HaHuAM: CTYACHTHI JOJDKHBI 3HATH THITBI TECTHPOBAHUS M CIIOCOOBI TECTHPOBAHMS,
THUIIBI OTJIAJIKU U CTPATETUIO OTJIATKH.
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T D€606aHu}l K YMeHUAM: CTYACHTHI JOJDKHBI YMCTh COCTaBJIATb TCCTOBBIC BAapHAHTBI, BBIIIOJIHATH
MMOJIHOC KOMIIJICKCHOC TCCTUPOBAHUC IMPOCKTA, BBIIIOJHATL OTIIAAKY KaK aHAJIMTHUYCCKUMU MCTOdAaMU,
TaK U SKCIICPUMECHTAJIbHBIMU.

[TpakTuyeckue paboThI
1. TectupoBaHue 53JIE€MEHTOB MeTOJaMM «0enoro smuka». OTnaaka
2. TectupoBaHuE METOJAMH «UEPHOTO AIMKay. OTiaaka.
3. CucremMHOE TECTUPOBAHUE — CTPECCOBOE, BOCCTAHOBJICHHUS.
5.Pacuer MeTpuK
Tpebosanus k 3HanusAM : CTYJSHTHI TOJDKHBI 3HATh Pa3MEPHO- U (PYHKIIMOHAJIbHO-OPUEHTHPOBAHHbBIE
METPHUKHU, METPUKH O00BEKTHO-OPHEHTHUPOBAHHBIX CHCTEM.
Tpebosanus Kk ymeHnusm: CTYJEHTbI JODKHBI YMETh PACCUUTBHIBATH MPOU3BOJAUTEIBHOCTD, Ka4e€CTBO
I1C, mpousBecTH aHAIN3 MpoLiecca KOHCTPYUPOBAHMUS.
[TpakTryeckue paboThl

1. Pacuer metpuxk I1C.
6. OdopmiieHue oTuera
Otuer mo mnpakTuke odopmisieTcs OJUH Ha TPYIIy pa3pabOTYMKOB IO CTPOTOH CTPYKType H
COJEpKUT oOIucaHue mnpouecca KoHcTpyupoBanus IIC, pesynbraTroB, pacdeT METPUK, BBIBOBI.
OdopmiteHre OCYIIECTBISCTCS B COOTBETCTBUU C MEKIOCYIapCTBEHHBIMH CTaHAapTaMu O0(hOpPMIICHUS
TEKCTOBOM MH(pOpMAIHH.

[TpakTuyeckue paboThI

1. CocraBneHus OTYeTa MO MPAKTUKE.
7.3amura
3amuTa NpakTUKU MPOBOAMUTCSA B 3 3Tamna:

e [lyGnuuHbIil TOKIAL 110 CO3AAHHOMY IPOEKTY

e JleMOHCTpaLus NIPOEKTa HAa KOMIIBIOTEpE

e [IpoBepka oTyera Mo NpaKkTUKE

4.BBIIIOJIHEHUE PABOTbI

1. CdopmupoBats rpyniy u3 5-6 4eJI0BEK U pacHpeAeTuTbh 00I3aHHOCTH.
2. Paszpabotats 11 B cooTBETCTBUU C BBIOPAHHOM TEXHOJIOTHEH.
3. Od¢opMuUTH OTUET IO BCEM 3TanaM pa3paboTKH MPOrpaMMHOI0 MPOIYKTa.

B monHoi#t Mepe 00beM pabOThl MOKHO MPOCIIEANUTH 10 CTPYKTYpE OT4eTa IO MpakTHKe (CM. jaaiee
1.8).

53AJJAHUSI YUYEBHOM NPAKTUKH
BAPUAHTHI 3AJIAHUIA:

CocraBieHue pacicaHus 3aHATUH B y4eOHOM 3aBECHUU.
ABTOMaTH3UPOBATH PabOTY PUIIATEPCKON (PUPMBI.
ABTOMaTH3aIMsl y4yeTa JeKapCTBEHHBIX CPEACTB B alTEKe.
KomnbroTepu3upoBaTh perucTpanuio NaccakupoB B a3pOIopTy.
ABTOMaTH3aIMs y4yeTa JBUXKEHUS JTOKYMEHTOB B (pupMe.
ABTOMaTH3MPOBaTh pabOTy aIMHHHUCTPATOPA TOCTUHHIIBI.
ABTOMaTU3UPOBATh pabOTy pErucTpaTyphl MOTUKINHUKH.
ABTOMaTH3UPOBATH PabOTy AMCIIETYEPA IO YIIPABIECHUIO TOPOJICKUM TPAHCIIOPTOM.
ABTOMaTH3UPOBATh paboTy MO NMpHUeMy aOUTYpPUEHTOB B y4eOHOE 3aBE/ICHNUE.
. ABTOMaTH3UpPOBaTh PaboTy M0 0OCITYKMBAHUIO TACCAKUPOB BOJHBIM TPAHCIIOPTOM.
. bubnnoreka - paborta c aboHeHTaMu, KHM>KHBIN QOH/.
. [IpuemHast KOMUCCHS KOJIIEKA.
. CxJaz; TOTOBOM MPOAYKIIMHU. YUeT peain3aliuu, IocTaBok. PaboTra ¢ mocTaBIIKaMu.
. Y4eT KOHTUHI€HTa CTYACHTOB KOJUIEKA.
FREOQDTIMH3AIUS TPY30IIEPEBO30K TPAHCTIOPTHOM (DUPMBI.

XA kW=

—
DN B W —= O



16. ***Peanmzanms keIe3HOJOPOKHBIX OWJIETOB C yU4E€TOM TPAH3UTHBIX CTAHIIUMN.
17. ***Hrpa B maxmarel. CaMOy4UTENb.

18. PaGota TypucTtudeckoro 6ropo. Peanuzarus myreBok. AHaIHU3 IPOIaxK.

19. Mara3uH coToBOM CBSI3U.

20. KoMMmyHaapHBIC IUIaTEXKH ( HA PUMEPE OJTHOTO JI0OMa).

21. TeMsl, IpenIOKEHHBIE CTYAEHTAMU

6.OPUEHTUPOBOYHBIN I'PA®UK

Hccnenoanue npeameTHoi oomactul( a
[IpoexkTupoBanue 16 4

Hanucanue QpyHKiuii Ha S3bIKe IPpOrpaMMHUpOBanHust 164
COop QyHKIUH B €IUHYIO ITpOorpamMmy4 4.

TectupoBanue 6 u.

HcnpaBnenue ommOOK 1 HETOYHOCTEH 4 4.

Pacuer xapakTepucTUK IpOrpaMMHOIO NMPoaAyKTa 4 4
Odopmienue otueta o npojaeaHHoN padboTe6 u.

3amura 6 4.

Ipumeuanue!l pagpux pabom nornocmuio 3a8ucum om 8blOPAHHOU MEXHOI02UU U MOOeU
paspabomku I111.

7.TEOPETUYECKOE OBOCHOBAHUE
7.1.BBICTPASI PA3BPABOTKA IMIPUJIOKEHUM RAD

Moguens RAD ob0ecrnieunBaeT 3KCTpEeMallbHO KOPOTKHE CPOKHM IPOCKTUPOBAHUS 3a CYET  MapauieIbHOU
peanmzanuu On3Hec-QYHKINH, a TAKXKE 32 CYET KOMIIOHEHTHO-OPUEHTHPOBAHHOTO KOHCTPYHUPOBAHMUSL.
RAD 0cHOBaHO Ha CIIEAYIOIIMX dTanax:

1.

Busnec-mMonenupoBanue — MoaenupyeTcs HHQOPMAIIMOHHBIA TOTOK Mexay OmsHec—daiinamu. CraBsTcs
BOIIPOCHI:

1) KakasuaopManusapyKoBOAUTIIPOIIECCOM?

2) Kaxkasundopmarnusrenepupyercs?

3) Kroeerenepupyet?

4) TI'menndopmarusnpumeHsercs?

5) KroobpabarriBaetee?

MojenupoBaHue TaHHBIX - HHPOPMAIMOHHBIN OTOK, ONpeAeTIeHHBIH Ha 1 —M JTare, oToOpaxaeTcst Habop
00bEeKTOB JaHHBIX. OmNpenenstorcss CBOHcTBA M aTpUOYTHl KaXIOoro OOBEKTa W OTHOLICHUS MEXIy
00BEKTaMH.

MogenupoBanue 00pabOTKH — OMNPEIENSIOTCS  MpeoOpa3oBaHUs OOBEKTOB JIAHHBIX, KOTOPBIE
o0ecreYnBaloT OCHOBHBIE OM3HEC-()YHKIINH.

['eHepanust MPUIIOKEHUH — UCTIONB3YIOTCS METO/bI, OPUEHTUPOBAHHBIE Ha SI3BIKU 4-TO MOKOJICHHUSI.
TecTupoBanue u 0OOBETUHEHNE B OJJHY CUCTEMY.

Hns kaxmoit OuzHec (QYHKIMM cO37aeTcsi CBOS Tpymma pa3padoT4MKoB. Ha 3akimoumTeNlbHOM dTare

pe3ynbTaThl pabOTHI BCEX TPYIIT OOBEAUHSIOTCS B OJIUH TPOEKT.
Orpanunuenus u HegoctaTku RAD:

1) [Jns OonplIMX MPOEKTOB TpeOyeTcss OOJbIIOe KOMUYECTBO TPYII, a, CJEIOBATENLHO, OOJbIIOE
KOJIMYECTBO JIFOJICKHX PECYPCOB.

2) RAD wucnons3yercsi TOJIBKO B CHCTEMaX C JAEKOMIIO3UIMEH Ha MOAYJIH, IPUYEM MPOU3BOJUTEIBHOCTh
WX HE SBJISIETCS KPUTUYECKON BEJTMUMHOM.

3) RAD He ucnonb3yercs B yCIOBHUSIX BBICOKHX TEXHUYECKHX PUCKOB, TO €CTh C HCITOJIb30BAaHUEM HOBBIX
TEXHOJIOTUH.

7.2. XP -ITPOLECC

XP — mpormecc OTHOCHTCA K aIalTHBHBIM IPOIIECCaM, HCIONB3yeT rpynmnsl A0 10 pa3paboTYMKOB  paeHoii,
6blcoKoUKeanugurkayuu (B ycloBUAX y4eOHOM NPAaKTUKU 3TO TpeOOBaHME SIBISETCS ONPEIEISIONIUM IPH
BBIOOpE MOJENM KOHCTpyHpoBaHus). Mcmosb3yercss B YCJIOBHSX YacTo MeEHsIOmMXcsS TpeOoBaHuil. Bce
pa3paboTIMKH HAXOSTCS B OJJHOM IOMEIICHUH, 3/I€Ch JK€ TIPEJICTABUTENb 3akazunka. K 0a30BbIM JeHCTBUIM
OTHOCSITCS: KOJUPOBaHHE, TECTUPOBAHNE, BHICIYIINBAHNE 3aKa3UMKa.
OCHOBHBIE XapaKTEePUCTUKH, 00ECIIeYNBAIOIINE JMHAMH3M IIpoliecca:



1) HempepbIBHAS CBS3b C 3aKA3UUKOM;
2) BBIOOp CAMOTO MPOCTOTO PELICHUS;
3) ObicTpas oOpaTHas CBS3b;
4) CcMenocTh B MIPO(PMIIAKTHKE CIIOKHBIX TIPOOIIEM.
XP — npouecc 6a3upyercs Ha 12 MeTomax:
1. Urpa mmanupoBanus — ObICTpoe ompeneneHue obsactu neiictBust Oymaymero [1O mytem oObequHEHHS
JISIIOBBIX TIPUOPUTETOB M TEXHMUYECKUX OIICHOK.
2. Yacras cMeHa Bepcuil — OBICTPBIN 3aITyCK B POU3BOJICTBO MTPOCTON CUCTEMBI, 09€Hb KOPOTKHE UTEPAIIHH.
Metadopa — Bcs pa3paboTKa MPOBOIUTCS HAa OCHOBE MPOCTOH OOLIENOCTYIMHOHW HCTOPHH O TOM, Kak
paboTaer Bcs cucTeMa, TO ecTb 00ecreurnBaeTcs rI00aTbHOE BUIEHIE CUCTEMEI.
IIpocroe mpoekTHpoBaHUE — HACTOJIBKO IIPOCTO, Ha CKOJIBKO 3TO BO3MOXKHO.
TecTupoBaHue — HEMPEPHIBHOE TECTUPOBAHUE MOTYJICH.
Peopranusarus — cucreMa pecTpyKTYPUPYETCS C IETbI0 YCTPAHCHUS TyOJIUPOBAHUS, YIIPOIEHUS | JIp.
ITapHoe mnporpaMMupoBaHWe — KOJA TWHIIETCS ABYMS TNPOTPaAMMHCTaMH, pPadOTAONIMMH Ha OIHOM
KOMIIBIOTEPE. DTO MOBHIIIAET Ka4eCTBO.
8. KomnexktuBHOE BiaseHHEe KOAOM — JIOOO0H pa3padOTUYMK MOXKET yIydllaTh JIFOOOH KO CHCTEMBI B J11000€
BpeMmsl.
9. HenpepsiBHass WHTerpanus — CHCTEMa HHTETPUPYETCS W CTPOUTCA IO MHOTO pa3 B JeHb IO Mepe
3aBEPIICHUS KAK0U POrpaMMBl.
10. OTCyTCTBHE CBEPXYpPOUHBIX PadOT.
11. BokanbHbId 3aKa3yuk B TIPYIINE — BCE BpeMs MNPEICTABUTEIb 3aKa3uMKa, KOTOPbIA OTBEYAaeT Ha BCE
BOTIPOCHI.
12. CranmapThl KOIUPOBAHUS — JOJDKHBI COOIOAATHCS ONPEICICHHBIC TPaBUiIa JIJIsl BCEX.
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1.3 COCTABJIEHUE JTUATI'PAMM USE CASE

Huarpamma Use Case ompenessieT MOBEJCHUE CUCTEMbI C TOUKHM 3peHUs moib3oBaTens. Juarpamma Use Case
paccMmarpuBaeTcs Kak TJIaBHOE CPEACTBO UIS IEPBUYHOTO MOJEIMPOBAHUS THHAMUKH CHCTEMBI, UCIOIB3yeTCS
JUTSL BBISICHEHHS TPeOOBaHMI K pa3padaThiBacMON cHCTEeMe, (UKCAIlMM TUX TpeOoBaHMU B (Dopme, KOTOpas
MO3BOJIUT MPOBOIUTH JAJILHEHINYIO pa3paboTKYy.
Bapuaum ucnonvzosanus mipenctaBisieT cOOOH MOCIIENOBATEIBHOCTh JEHCTBHIA (TpaH3aKIMil), BBITOIHAEMBIX
CHUCTEMOH B OTBET Ha COOBITHE, MHUIIMUPYEMOE HEKOTOPBHIM BHEIIHUM OOBEKTOM (IEHCTBYIOLIIUM JHIIOM). B
MPOCTEUIIIEM CITydae BapHaHT MCIIOJIB30BAHUS OMPEICISIETCS] B Mpoiecce 00CYKIACHUS C IMOJIb30BaTeNIeM TeX
(G YHKIHIA, KOTOPBIE OH XOTel OBl pean30BaTh.
B cocraB nuarpamm Use Case mpekae BCEro BXOIAT:

o snementhl Use Case |

®  aKTepHl,

e OTHOIICHHS - 3aBUCHMOCTH, 00OOIIECHHS B aCCOIHAIUY.
Kax u npyrue nuarpammel, nuarpammbl Use Case MOTYT BKJIIOYATh MpUMEYaHus M orpaHudeHus. Kpome Toro,
nmuarpammbl Use Case MOTYT cofiepKarh MaKeThl, UCTIONb3yeMbIe IS TPYIITHPOBKHU 3JIEMEHTOB MOJIENN B KPYII-
HBIE (hparMeHTHI.
Axmepot u Inemenmut UseCase
Bepmmunamu B aumarpamme Use Case sBisitoTcst axmepwsl u 21emenmol Use Case . AKTepsl TMPENCTaBISIOT
BHEIIHUA MHp, HYyXJIalomuiics B pabore cuctembl. OnemeHThl Use Case  MpeACTaBISIOT ACHCTBUS,
BBINOJIHAEMBIE CHCTEMOM B MHTEPECAX AKTEPOB.

R AKTep E :.-.-'.Sne_MEH‘I' Us'e.C.}é._se”' . e
AXTep — 3TO poilb O0BEKTa BHE CHUCTEMBI, KOTOPBIH MPSIMO B3aHUMOJEHCTBYET C €€ YacThlo —
KOHKPCTHBIM 3JICMCHTOM (3J'I€M6HTOM Use Case ) Paznmuuarot AKTCPOB U nonb3oBarenel. Ilons3oBaTens — 3TO
(1)1/[3H"ICCKHI7[ 06’LCKT, KOTOpLIﬁ HCIOJIB3YECT CUCTEMY. OH MOXeET urpatb HECKOJIbKO pOHCﬁ " IMO3TOMY MOXKET

MOJIEJIMPOBAThCA HECKOJIBKUMH akTepamu. CHpaBemuBO M O0paTHOE — aKTEpPOM MOTYT OBITh pasHbIe
[10JIL30BATENH.
Onement Use Case — 93TO ONHKCAHHE TIOCIACAOBATCILHOCTH JEHCTBHHA (MM HECKOJIBKHX

MOCJIETIOBATEIFHOCTE ), KOTOPBIC BEBITIONHSIOTCS CHCTEMOW W MPOU3BOJAT JUISI OTACIHHOTO aKTepa BUIUMBIMA
pe3yJibTar.
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OmuH akTep MOXET WCIOJB30BaTh HECKOIbKO dneMmeHToB Use Case um HaoOopoT, oguH 37eMeHT Use
Case MOXET HWMETh HECKOJBKO AaKTepoB, HCMONB3yommx ero. Kaxmerii smement Use Case  3amaer
OTIpe/ICNICHHBIA MyTh HWCHONB30BaHMUS cUcTeMbl. Habop Bcex snementoB Use Case ompenenseTr IOJHBIC
(YHKIIMOHAIBHBIC BO3MOKHOCTH CUCTEMBI.

BapuanTs! ncmionp30BaHus SABISIOTCS HEOOXOAUMBIM CPEICTBOM Ha cTaand (JOpMHUPOBaHUS TpeOOBaHUH K
[1O. Kaswcowitl sapuanm ucnonvb3o8anusi — 5mMo NOMEHYUAIbHoe mpeboganue K cucmeme, U NOKA OHO He
BbIABNIEHO, HEBO3MOIICHO 3ANIAHUPOBAMb €20 PeaU3AYUIO.

XOopomuM HWCTOYHUKOM ISl MIACHTH(PHUKAIIMN BapUAHTOB HCITONB30BAHUS CIY)KaT BHEITHHE COOBITHSL.
CrnexyeT Ha4aTh C MEPEUNCICHUS BCEX COOBITHI, MPOUCXOASIINK BO BHEITHEM MHUpPE, HA KOTOPBIE CHCTEMA JI0J-
JKHa KakUM-TO 00pa3oM pearupoBaTh. Kakoe-1100 KOHKpEeTHOE COOBITHE MOXKET IOBJIEYH 32 COOOH peakiuio
CHCTEMBI, He TPeOYIOIIyI0 BMEMIaTeIhCTBA TIOJIB30BATENEH, MM, HA0OOPOT, BRI3BATh YHUCTO IMOJIb30BATENBCKYIO
peakmuro. Uaentndukanus coOBITHH, HA KOTOPBIE HEOOXOIMMO PEearnpoBarh, IOMOTAET BBIICIUTH BAPHAHTHI
UCTIOJIb30BaHMSL.

Paznuunbie pa3pabOTYMKH MOAXOMAT K OMUCAHUIO BapUAHTOB HCIIOJNB30BAaHUS C PAa3HOW CTEICHBIO
netanuzanuu. ClieyeT IpeArnoYnTaTs HeOObIIe U JeTaTN3UPOBAaHHbIE BAPUAHTHI NCTIOIB30BAHUS, TOCKOIBKY
OHH 00JIETYAarOT COCTABIICHHE U PeaH3allii0 COTIACOBAHHOTO TIaHA TIPOEKTa.

Ommnowenusn ¢ ouazpammax Use Case

Mexny aktepom u snemeHToM Use Case  BO3MOXKEH TONBKO OJWH BHJ OTHOIICHUS — accoyuayus,
oToOpakaromas ux B3amMmozeicTeue . Kak u mrobast mpyras acconuanysi, OHa MO>KET ObITh TIOMEYEeHa NMEHEM,
POJISIMU, MOIIHOCTBIO.

1 ¥~ Paamewignme
3aKasa

3akaung
Puc. 12.28. OTHoweHke accoumaums

Mexay akTepaMu [IOMyCTUMO OTHOIICHHE 0000weHus, O3HaYaloliee, 4YTO SK3EMIUISIP TMOTOMKA MOXKET
B3aMMOJICHCTBOBATh C TAKUMH K€ PA3HOBUAHOCTSMHU 3K3eMILIAPOB daeMeHToB Use Case , 4TO M IK3eMIULIP

poauTes.
Paamelenune
3aKkasa

PoauTens

f
Q
A

MNoTomok

Cnpenenedve
kpepuTa

Puc. 12,29, OTHoweRwe 0B00LWEHWA MaXay aKTEepaMK

Mesxny snementamu Use Case onpesielieHbl OTHOIICHUE 0000ueHus U IBe Pa3HOBUIHOCTH OTHOIICHHS
3A6UCUMOCMIU — BKTIIOYEHUA U pACUUPERUAL.

OtHomienne 0000WIEHNST (UKCHPYET, YTO IOTOMOK HaclieiyeT moBeaeHue poaurtens. Kpome Ttoro,
IMOTOMOK MOZKET AOIOJIHUTH WX MEPCONPCACIINTE MOBSACHUC POAUTECIIA. Onement Use Case , ﬂBHfIIOH.IHfICfI
MMOTOMKOM, MOKET 3amernath 3aeMeHT Use Case , SBISIOUIUICS POIUTENIEM, B JIIOOOM MECTE JrUarpaMMbl.

SnamenT Use Casely 3nemenT Use Case
POOWTENL NOTOMDK

Puc. 12.30. Otuowenne oBobluenna mexny snementamu Use Case

OtHomenne sxarouenus Mexmay snemerntamu Use Case o3HauaeT, 9to 6a30BbIii aemeHnT Use Case sSBHO
BKJIIIOYaeT nosezeHue apyroro snemeHta Use Case B TOuke, KOTopas ompezeiieHa B 0aze. Bxmouaemsrii
anemeHT Use Case HHKOTAa HE HCIHOJIB3YETCSl CAMOCTOSTENIBHO — €r0 KOHKPETH3alns MOXXET OBITh TOJIBKO
4acThi0 Apyroro, Oombmero 3nementa Use Case. OTHOIICHHE BKIFOUCHHUS SIBISIETCSI MPUMEPOM OTHOIICHHS
nenerauu. [Ipu sTom B oraensHOoe Mecto (BriIrouaemblil anemeHT Use Case) momemiaeTcs OmnpeaeieHHbIN
Habop o0s3aHHOCTEH cucTeMsl. Jlanee ocTajabHbBIE YaCTH CUCTEMBI MOT'YT arperupoBarthb B ce0s1 3TH 003aHHOCTH
(pu HEOOXOAUMOCTH).



<<include>>

BrmoyagMell INeMEHT
Use Case

Ba3cebiid aneMenT
Use Case

Puc. 12.31. OTHOWEHKE BKAKKHYEHWA Maxay anemeHTami Use Case

<<gxtend>>

Jnemedt Use Case
paclUpeHA

bazoBuii anement
Use Case

Puc. 12,32, OTHOWEHWE DRCLUMPEHMA MeXay anemeHTann Lise Case

BAHK
§ s §
N iisiie
¢ Ay

Sakaadmg ‘

.
.

Y
<<incluge>>» ’»' <<gxtend>> *,
N

4 \
MagHTUdMKaLMA YcropeHHoe
KIHeHTa CHATWE fleHeT

Puc. 12.33. Npoctefuan nvarpamma Use Case gna Daxka

KpenuTHas
cucTema

Onniata
B KpeguT

Cnnata
HAMYHLINMG

MpHHATE

3axas flpanasectu
AHHbIG
3§xa3qnxa Mponyka orinary
.
\\ \\ , -
.. v e<include»> e
. ‘\\ ¢ e<include=>
<<include>> s : K

S

PaaMelLigHue 3aKasa

Extention points
OOn0NHUMBALHEIE 3ANROCH:
NoCNe coafaHWA 3aKkasa

. <<extend>>
1 . Jakaaduk

~._ sanpalueasT karanor

3akazuK
3anpoc

KaTanora

Puc. 12.34. lnarparmma Use Case onn aBenyxUBaHUa 3aKaaumnka

OtHomieHune pacuupenuss Mexny snementamu Use Case o3Hadaer, uro 0a3oBblid anemeHT Use Case
HESBHO BKIIOYAaeT ToBeJeHHWe apyroro snemeHTa Use Case B TOUYKe, KOTOpas OMPEIENIeTCs KOCBEHHO
pacmmpsroruM 3neMeHToM Use Case. bazosbiii smement Use Case MoxkeT OBITh aBTOHOMEH, HO IpH
OTIPEIEJICHHBIX YCJIOBUAX €T0 MOBEICHHE MOXET PaCIIMPSATHCS MOBEACHHEM U3 apyroro snemeHTta Use Case.
bazoBerit anemenT Use Case MOXKET pacHIMpSATHCS TOJIBKO B OMPENEICHHBIX TOYKAaX — TOYKAX PACHIMPEHHS.
OTHOIIICHHE PACIIUPEHUS] TPUMEHSETCS JUIS MOJCITHPOBAHUS BBEIOMPAEMOrO TIOBEJCHHS CHUCTEMBI. |aKuM
CIocoO0OM MOXKHO OTACIUTH 00s3aTEIbHOE MOBEJACHUE OT HEeoO0sM3aTeNIbHOrO mHoBeAacHus. Hampumep, MoXHO
WCITOJIB30BaTh OTHOIIEHUE PACHIMPEHUS IS OTACIHHOTO TOIIOTOKA, KOTOPBIA BBIMOJTHSICTCS TOJBKO TIPH
OTIpe/ICTICHHBIX YCIOBHAX, HAXOMAIIUXCSA BHE MOJs 3peHust 0a3oBoro anemeHnta Use Case . HakoHern, MOXHO
MOJCIIUPOBATH OTICIIbHBIC TIOTOKH, BCTABKA KOTOPBIX B OMPECIICHHYIO TOUKY YIIPABIISIETCS] aKTEPOM.

Ilpumep 1 mpocreitmeit nuarpammbl Use Case , B KOTOPOW HCIIONB30BAaHBI OTHOIICHHUS BKIIOUCHUS H
paciimpeHus, NpuBeeH Ha puc. 12.33.

Kak nokazano Ha puc. 12.34, BuyTpu 3nementa Use Case MOXET ObITh JOMOIHUTEIbHAS CEKIUS C 3aT0JI0BKOM
Extension points. B 53Toii o6macTu mepeyHCHAIOTCS TOYKHM paclIdpeHus. B yka3aHHyIO 31ech TOUYKY
JIOTIOJTHUTENbHBIE 3alpOChl BCTABISETCS IMOCIEAOBATENILHOCTh ACUCTBUI OT pacuuupsiouiero anemenra Use
Case «3ampoc karajoray. i1 cnpaBKd OTMEUYEHO, YTO TOYKA PACIIMPEHHUS pa3MElIeHa MOocie ACUCTBUM,
obecreunBaOIINX CO3/IaHue 3aka3a. Ha 3ToMm Xe pHCYHKE OTOOPaKeHBI OTHOIIEHUS HACIEIOBAHHUS MEXIY
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anementamu Use Case . Bumno, uro snementsl Use Case «Orurara HanmuaasIMA2 U «OrIiaTa B KPEIuT»
HaclenyroT nosezeHue nemenTa Use Case «[Ipou3BecTH omiatTy» H SBISIOTCS €T0 CHECIAATU3AIMSIMU.

7.4 TAUATPAMMBI IPUYUHHO-CJIEJICTBEHBIX CBSI3EN

TectupoBaHne — BBHIMOJHEHNWE MPOTPAMMBI C LENBI0 OOHAPYKEHUs] OMIMOOK. TecThbl JAEMOHCTPUPYIOT, Kak
BBITIOJTHSIOTCA (PYHKIMH, KaK MPUHUMAIOTCS MCXOTHBIE JaHHBIC, KaK BBIPAOATHIBAIOTCS Pe3yibTaThl. Kaskaplii
TECT OINpeeIIsieT:

1 HaOop BXOOHBIX AAHHBIX U YCIOBHH AJIS 3aIlyCKa IPOTPaMMBI

2 HabOp OKUAAEMBIX PE3YJIBTATOB

CymiecTByoT 2 NpHHLMIA TECTUPOBAHUS IPOrPAMMHBIX IPOAYKTOB: (YHKLHMOHAIBHOE M CTPYKTYPHOE.

CmpykmypHnoe mecmupoganue - W3BECTHA CTPYKTypa NPOrpaMMbl, MHCCIEAYIOTCS BHYTPEHHHUE 3JIEMEHTHI

CTPYKTYpHI M CBSI3W MEXIy HUMH, NPOBEPSIOTCS BCE HE3aBHCHMBIE MapLIPyThl, BETBU M BBHIIOJHEHUE BCEX

IUKIOB. DYHKYUOHATbHOE MeCmuposanue - U3BeCTHBl (DYHKIHMH MpPOrpaMMbl, HccieqyeTcsl paboTa KaxKaou

(GyHKIIMH Ha BCe¥ 00IacTH OTpeaeTeHHS.

Luaepammbl npuduHHO-c1e0CMEEHNbIX C653€ll OTHOCATCS K (PYHKIIMOHAJIbHOMY TECTUPOBAHHUIO U OIPEACISAIOT

CHoco0 MPOEKTUPOBAHUS TECTOBBIX BAPHAHTOB, KOTOPHIH oOecreynBaeT popManbHYIO 3aIIHCh JTOTUIECKUX

YCIIOBHI U COOTBETCTBYIOILUX ACUCTBUI . crionb3yeTcss aBTOMATHBIN NOAXO K PELICHUIO 3a1a4U.

Hlacu cnocooda:

1) u1d Ka)KA0ro MOIYJIs MIEPEUUCIISIFOTCS IPUUMHBI (YCIOBHUS BBOJIA WIIM KJIACChl 3KBUBAJIEHTHOCTH YCJIOBUH
BBO/JIA) U CIEACTBUS (ICUCTBUS WX yCIIOBUS BBOA). Kaxk10l mpuyuHe U CIECTBUIO IPUCBAUBAETCS CBOM
UACHTU(UKATOD;

2) paspabatbiBaeTcs rpad) IPUUNHHO-CICICTBEHHBIX CBs3eiH4

3) rpad npeodpa3yercs B TaOIMILy PEIICHUN;

4) cronmOIBl TA0IHIIEI pEIeHUI MPeoOPa3yloTCs B TECTOBBIC BAPHAHTHI.

N306pa3znm 6a30BBIE CHMBOIIEI JIJTs 3am¥cy TpadoB MPUYUWH U cilencTBui (cause-effectgraphs).

Obo3nauenusn. CnenaeM mpeaBapuUTEIbHBIC 3aMeYaAHUL:

1) npuyuHBI OyneM 0003HaYaTh CUMBOJIAMH C; , & CIIEICTBHUS — CHMBOJIAMM €;;

2) Kaxnapld y3en rpada moxeT HaxoauThest B coctostHuu 0 mim 1 (0 — cocTosiHME OTCYTCTBYET, | — coCcTOsSIHUE
MIPUCYTCTBYET).

@yHKIMA TOXKIECTBO (pHC. 1) yCTaHABIMBAET, YTO €CIIM 3HAYECHHE C;€CTh 1, TO ¥ 3HaYEHHE €;€CTh 1; B

IPOTHBHOM Cllyyae 3Ha4eHHue e;ecTh 0.

C‘I e1

Puc. 1. ®ynkuus moscdecmeao
@yHKuus He (puc. 2) yCTaHABIMBAET, YTO €CJIM 3HAYEHHEC | €CTh 1, TO 3HaYeHuee [ecTh 0, B IPOTUBHOM CIIy4ae

(=)
Puc. 2. ®yukuus ne

@ynkuus unu (puc. 3) ycTaHaBIUBAET, YTO €CIIM C| MJIM C) €CTb 1, TO €] ecTh 1, B IPOTUBHOM city4ae €] ecTb 0.

()
v ’a

Puc. 3. Oyukmms uiu

@ynkuus u (puc.4) ycTaHaBIMBAET, YTO €CIIU C| U €) €CTh 1, TO €] ecThb 1, B IpOTHUBHOM ciy4dae €] ecTb 0.

3HA4YCHHUC €] CCTh 1.

Yacro OHpe,ZIeJIéHHLIe KOM6I/IHaHI/II/I IMPUYXH HEBO3MOXXHBI N3-3a CUHTAKCUYCCKUX UJIM BHCUIHUX OFpaHquHHﬁ.
HCHOJ’IL?»YIOTCH MEPCUNCICHHBIC HUXKC 0003HaYCHHUS OFpaHI/I‘leHPIﬁ.
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Puc. 4. Oynkims u

Orpanunuenue E (uckrrouaem, Exclusive, puc. 5) ycranaBnuBaeT, 4to E JOKHO OBITH UCTHHHBIM, €CJIA XOTS OBI
OJIHA U3 IPUYHH — g WK b — IPUHUMAET 3HAUYCHUC 1 (@ v b HEe MOTYT IPUHUMATH 3HAYCHHE |
OJTHOBPEMEHHO).

Puc. 5. Orpannuenue E (uckmouaer, Exclusive)
Orpanuuenue | (sxrrouaem, Inclusive, puc. 6) yctaHaBIMBaeT, 4ToO MO KpaifHe Mepe O/IHA U3 BEWYHUH a, b WIu
¢, Bceraa JIojbkHa ObITh paBHOH 1(a, bu ¢ HE MOTYT IpUHUMATh 3HaYeHrEe () OHOBPEMEHHO).

Puc. 6. Orpaanuenwue I - (Bxirouaet, Inclusive)
Orpanndenne O (0THO U TOIBKO ~~_ OIHO @

Onlyone, puc. 7) ycTaHaBIHBAeT, 4TO OHA U

TOJILKO OJHA W3 BEJIWYNH a WIH b HOIDKHA ~ o E ObBITh paBHa 1.

Puc. 7. Orpannuenne O (OAHO U TOJIBKO OJTHO, Onlyone)

Orpannuenue R (Tpedyer, Requires, puc. 8) ycraHaBIMBaeT, 4TO €M @ MPUHUMAET 3HaYeHue 1, To U b 10oImKHA
MpUHUMATH 3HaueHue 1 (Hemb3s, 9To0kl a ObuTo paBHO 1, a 6 — 0).

Puc. 8. Orpannuenue R (tpedyet, Requires)
YacTo BO3HHKAET HEOOXOIUMOCTh B OTPAHUUCHUSAX JIJIST CIICICTBHMA.

Orpannuenue M (ckpbiBaet, Masks, puc. 9) ycraHaBIuBaeT, YTO €CJIM CIEACTBUE a UMEET 3HaYeHue 1, To
cieAcTBUE b TOTDKHO NMPUHATH 3HaueHue 0.

Puc. 9. Orpannuenue M (ckpbiBaet, Masks)
Jlns WinTIoCTpaMy UCTIONIB30BAaHMS crIoco0a paccMOTpUM IpUMep, KOTja porpaMma
BBITIOJTHSIET PACUET OTUIATHI 32 DJIEKTPUIECTBO TIO ' cpennemy wmim nepeMeHHOMY TapuQy.
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IIpu pacuéme no cpednemy mapugy:
+# IIPU MECSYHOM MOTPeOIeHUH SHEprud MeHbieM, yeM 100 kBT/4, BeicTaBsieTCss QUKCHpPOBaHHAS CyMMa;
¥ TIpH NOTpeOJieHUH 3Hepruu OonbiieM wid paBHoM 100 kB1/4 mpumMensiercs npoueaypa A TUIaHUPOBaHUS
pacuéra;
IIpu pacuéme no nepemennomy mapugy:
¥ IIpH MECSYHOM NOTpeOIeHNH SHeprun MeHsbleM, yem 100 kBt1/4, npumensieTcs npouenypa A
TUTaHUPOBAHUS pacuéTa;
+ Tpu TOoTpeOieHnn 3Heprumn Oonpiem i pasHoM 100 kBT/4 mpumensercs nponenypa B mmanupoBanms
pacuéra;
Hlaez 1.1Ipuuunamu SBIASIOTCS:
1) pacuér mo cpenaemy Tapudy;
2) pacu€T 1o mepeMeHHoMy Tapudy;
3) MecsyHOE MOTpeOIIeHHE AIEKTPOIHEprun MeHsblee, yem 100 kBt/4;
4) wmecsuHOe MOTpeOIeHue AIIEKTPodHEprun Oonbliee wi papHoe 100 kB1/4.
Ha ocHOBaHMM pa3nuyuHBIX KOMOMHALUI IPUYMH MOXKHO IIEPEUHUCIIUTD CIEIYIOLINE C1e0CMEUsL:
+ 101 — MuUHMMAaJIbHAsT MECSIYHAs! CTOMMOCTD;
+ 102 — npouenypa A MmiIaHUPOBaHUS PacUETa;
+ 103 — npouenypa B mianupoBanus pacuéra;
Illaz 2. Pa3zpabotka rpada IpUIMHHO-CIIEACTBEHHBIX CBs3eil (puc.13).
Y3761 IPUYUH MEPEUHUCIIAM 110 BEPTUKAIH Y JICBOTO Kpasi pUCYHKA, a Y3JIbI CICICTBUN — Y TIPABOTO Kpas
pucynka. J{ns cnenctBust 102 BO3HMKAET HEOOXOUMOCTD BBEICHUS BTOPUYHBIX MpuyrH — 11 1 12, — ux
pasMelaeM B LEHTPAIbHON YaCTH PUCYHKA.
Llaz 3.T'enepanyst Tabnuiipl perenuit (Tadun. 1). [Ipu renepanyy npu4rHBI pacCMaTPUBAIOTCS KaK yCIOBUS, a
CJIEACTBUS — KaK NEeHCTBHUA.
1. BribupaeTcs HEKOTOpOE CIIEACTBHE, KOTOPOE TOJKHO OBITh B COCTOSTHUH « 1.
2. Haxogsrces Bce KoMOMHAUMHU NPUYHH (C y4ETOM OrpaHUYEHUI), KOTOPbIE YCTAaHABIUBAIOT TO CIIEICTBHE B
cocrosiHue «1». [{ns aToro u3 cieacTBus mpokiaasiBaeTcs oOpaTHas Tpacca yepes rpag.
3. Jlns xaxmoi KOMOMHAIINY IPUYHH, TIPUBOASAIINX CIECTBUE B COCTOSTHUE «1»,
CTPOUTCS OJIMH CTONOEII.
4. JIns xkaxaoi KoMOWHAINY IPAYMH AOOIPEIEIISIOTCS COCTOSIHUS BCeX APYruxX cienctsuil. OHu
MIOMEIIAIOTCSI B TOT K€ CTOJOEI TAOIHUIIBI PEILICHHUH.
5. JletictBus 1-4 MOBTOPSIFOTCS IS BCEX CIIENCTBUH rpada.

103

Puc.10. I'pad npuanHHO-CIIEICTBEHHBIX CBS3EH

Llaz 4. IlpeoOpa3zoBaHne Ka>KA0ro cToa01a Tabauibl B TECTOBBIM BapuaHT. B Hamem npumepe Takux
BapHUaHTOB YETHIpE.

Tecmosbiii sapuanm 1 (cmonbey 1)TB1:

WJ: pacuér no cpennemy tapudy; MecsuHoe NOTpebICHUE IEKTPOIHEPruu 75 KBT/4.

OX.PE3.: MuHNManbHast MECSYHasg CTOUMOCTb.

Tecmosviti sapuanm 2 (cmondey 2)TB2:

NJI: pacuét no nepemeHHOMy Tapudy; MecsiuHoe moTpedieHue siekTposHepruu 90 kB1/4.
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OJXK.PE3.: mporienypa A mmanupoBaHus pacdéTa.
Tecmosvi eapuaum 3 (cmonbey 3)TB3:

W: pacuér no cpennemy tapudy; MecsiaHoe noTpedaenue anekrpodnepruu 100 kB1/4.
OX.PE3.: npouenypa B mumanupoBanus pacuéra.
Tecmosoiui sapuanm 4 (cmonbey 4)TB4:

NJI: pacuét o nepemeHHOMY Tapudy; MecsiaHoe nmorpedneHue nekrpo3nepruu 100 kBt/4.
OX.PE3.: npouenypa B nnanuposanus pacuéra.
Taba. 1. Tabnmna penreHnid 111 pacdéra OIUTATH 33 DIICKTPHUSCTBO

Homepa CTOJIOIIOB— 1 2 3 4
Yenosus ITpuunnsl 1 1 0 1 0
2 0 1 0 1

3 1 1 0 0

4 0 0 1 1

Bropuunsre | 11 0 0 1 0

MIPAUYUHBI B 0 I 0 0

JleuicTBus CrnencrBus 101 1 0 0 0
102 0 1 1 0

103 0 0 0 1

7.5 DYHKIIMOHAJBHO-OPUEHTUPOBAHHBIE METPUKHN

OyHKINOHAIBHO-OPUEHTUPOBAHHBIE METPUKM KOCBEHHO H3MEPSIOT MPOTrPaMMHBIA IPOLYKT M IPOLECC €ro

paspaboTku. Hcnons3yercss (pyHKIMOHAIBHOCTHUIINIONE3HOCTb. Hcnone3yercss 5 nHbOPMaLMOHHBIX
XapaKTePUCTHUK:
1) KonnuecTBO BHENIHMX BBOJIOB — IOJICYMTHIBAIOTCS BCE BBOJBI MOJIS, MO KOTOPHIM IOCTYMAIOT
pa3ianyHbIe TPUKIIAAHbIE TaHHBIE.
2) KosmvecTBO BHETHUX BBIBOJOB — OTYETHI, SKPaHbl, pacliedyaTKH, COOOIIEHUs 00 ommnoKax.
3) KonunuecTBO BHEHNIHMX 3ampocoB. 3ampoc — 3TO JAWAJIOTOBBIM BBOJ, KOTOPBIM NPUBOIUT K
HEMEUIEHHOMY 3aIIpocy.
4) KosmuecTBO BHYTpEHHHX JIOTHYECKUX (ailjioB, KOTOPblE MOTYT OBITh 4acTbhiO 0a3bl JaHHBIX WM
OTIENbHBIMU (aiinamu.
5) KomnvecTBo BHEmHMX wWHTepQEHCHBIX (aiioB, TO ecTh JOrudeckux (aiioB M3 Jpyrux

HpI/IJ'IO)I(eHI/II‘/'I, Ha KOTOPBIC CCHIJIAIOTCA JaHHBIC MPUIIOKCHUA.

Tem caMbIM onpeiensitoTcst GyHKIIMOHAIBHBIE TTOKa3aTeln MM TOYKH, TO ecTh 5 BuaoB (FP — FunctionPoints)
Jns 3amad WMHXKEHEPHBIX, HAYYHBIX, CHCTEMHBIX, PEAJBHOTO BPEMEHH HCIIONB3YEeTCS IPYroe IOHITHE
(YHKIIMOHAIBHOCTH — KOJIMYECTBO M CJIOXKHOCTh aJirOpuTMa. B 00IIeM BHjE KOJIWYECTBO (PYHKIIMOHAIBHBIX
touek FP = obmiee konmuecto * (0.65 + 0.01 * XFi),

rae Fi — koadduimerT perymupoBKH CI0KHOCTH.

CYH_ICCTByeT CrienyaJibHas Ta6nnua u3 14 KOB(b(l)I/IL[I/IeHTOB, Ka)K,E[BIﬁ M3 KOTOPbBIX MMECT 3HAYUCHUC,

OTpa’karollee ero BIUSHUE HA IPOTPAMMHBIN POAYKT.

FP

FP

FP

Ha ocnoBanmnm nanaoro FP paccunteiBaroTcst 4 XapaKTepUCTHUKH:

[IponsBoguTensHOCTD =
3arpatbl
OLINOKHU
KauyectBo =
CTOUMOCTH

y):[eJ'IBHaﬂ CTOMMOCTD =

KonnuecTBo cTpanul] JOKyMeEHTa
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JloKyMEeHTUpPOBaHHOCTh =
FP
J171st OLICHKH MPOrpaMMHOT0 MPOAYKTa (pa3Mepa IpOrpaMMHOTO MPOAYKTA, TPYAOEMKOCTH,
MPOJOJKUTENILHOCTH, CTOMMOCTH ) UCTIONB3YIOTCS 2 Pa3iUdHBIX MMOIX0/a!
1) ™o aHANOTrHWH C MPEABIAYIIEM;
2) ¢ UCTIOIb30BaHNEM PA3IMUHBIX MOJENEH, B YACTHOCTH, IUPOKO ucnonb3yercs moaens COCOMO.

8.0®OPMJUIEHHME OTUYETA 110 ITIPAKTHUKE

Otuer 1o npakTuke (IpUMep TUTYJIBHOTO JIUCTA IPUBEJEH B PUIIOKEHUH) JODKEH UMETh
CIIEYIOIYIO CTPYKTYDPY:

BBenenue
1. OOmras yacTh
1.1. ITocTtanoBka 3amauu
1.2. Onucanue MoJieny KOHCTPYUPOBAaHUS
1.3. CocraB rpymnibl pa3padoTIYMKOB
1.4. Pactipenenenue poiieil 1 paboT B rpymnie pa3pabOTUNKOB
1.5. UHCcTpyMeHTaNbHbBIE CpecTBa pa3paboTKu
2. CnenpanpHasi 4acTh
2.1. Ananus tpeboBanmii k [10. Tuarpamma UseCase.
2.2. Koguposanue. Ctpykrypa I10.
2.3. TectupoBaHnue, oTiaaaKa
2.3.1.I1nanupoBaHue TECTOBBIX BAPUAHTOB 10 METOY JUarpamMm MpUUUH-CIEACTBUM.
2.3.2.Ananmu3 omm6ok. (Tabauna 2)
3. Ouenka npoekra. Metpuku — pacuet FP, npousBoaurensHocTy, kayectBa (Ttabnuisl 3, 4, 5)
4. BoiBoabl. JIoCTOMHCTBA M HETOCTATKH MPOEKTA.
5. Ilpunoxenus
5.1. UcxoaHble TEKCTHI MPOTPAMMHBIX MOJIYJIEH.
5.2. lneBHuKk mpouecca koHctpyuposanus (Tabnuma 1).

Bce HeoOxomuMbIe pacueTbl HEOOX0AUMO PEATU30BaTh C TTOMOIIBIO CIEAYIOIINX TAOJIHII;

Ta6nmuna 1 - /IHeBHUK KOHCTPYMPOBaHMS

OmmOku
[Hara Kon-Bo uen- Oran Pabota Hanmenos Bpewms Ha
4acoB KOHCTPYHPOBAHUS UCIIPaBJIEH
Tabéauma 2 - AHaJHU3 OIIMOOK
Oran KOHCTPYHPOBAHUS
Ne n/m (cucTeMHBIH aHAIN3, AaHATTU3 XapakTep omuoKu Bpems Ha
TpeGoBaHUH, KOAUPOBAHUE, UCTpaBieHue (4yac)

TECTUPOBAHUE, OTIIAJKA)

Ta6auna 3. - Pacuer koamyecTBa HH(POPMALMOHHBIX XaPAKTEPHCTHK

Ne WNudpopmanoHHbIe XapaKTePUCTHUKU
n/n Monynb
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1o Buemn. Buemn. | 3anpocsl Qaitner | UaTepd. Kon-Bo
BBOJIBI BBEIBOJEI bJ1 (haiiel METOJIOB

Taoauna 4. HMcxoaHble TaHHBbIE VISl pacyeTa yKa3aTeJisi CBOCTB

Nen/m | Xapakrepuctuka KonnuectBo CIl10KHOCTb Hroro

1 BBoarnl O x4 =0

2 BriBoabl O X5 =0

3 3anpockl O x 4 =0

4 Jlornueckue aitsbr O x 7 =0

5 WnTepdeiicuble daiinb O x7 =0

6 KomnuectBo MeTO10B O x3 =0
Obuee Koauuecmeo =0

B Tabnune npsaMOyroibHHKaMu OTMEYEHbI MECTa MOJCTAHOBKM 3HAYEHUN KOJIMYECTBEHHBIX
XapaKTEPUCTHK KAXKJOTO BHJA 110 YPOBHSAM CIIOKHOCTH. [lolydeHHBIC B KaXJI0W CTPOKE 3HAYCHUS
CYMMHUPYIOTCSI, JaBasi MOJIHOE 3HAUYEHHUE JJIs JaHHON MH(GOPMAIIMOHHON XapaKTEPUCTUKU. DTO MOJIHBIE
3HAUEHUS 3aTEM CYMMUPYIOTCS IO BEPTUKAIHN, POPMUPYS 00u4ee Koauuecmeo.

3areM pacuet konudectBa FP ocymectBisiercs mo ¢popmyie:
FP = Obwee konuuecmeo x (0,65 + 0,01 x XFi),
rae Fi —  k03QUIMEHTH peryiupoBKU CIOXKHOCTH, XapaKTepU3YIOUIUE CHUCTEMHBbIC MapaMeTphbl
MPWIOKEHUs. 3HAYCHUS BBHIOUPAIOTCS IMIIMPUUICCKU B pPe3yJibTaTe OTBEeTa Ha 14 BOIPOCOB, KOTOPHIE
XapaKTepU3YIOT CHUCTEMHbIE MapaMeTpbl mpuioxkeHus. Kaxapiii kodQPUIeHT MOXeT MPUHUMATH
cienyromue 3HadeHus : 0 — HeT BiusiHU, | — ciayyaiinoe, 2 — HeOoubioe, 3 — cpeanee, 4 — BaxXHoe, S
— ocHOBHOE (Tabmuma 5).
Ta6nauna S - OnpenesieHne CHCTEMHBIX IAPAMETPOB MPUJIOKEHHS

Ne CucreMHbIH KoaddunnenTs! BnusHus
n/n napameTp
MIPUIIOKEHUS 0 1 2 3 4 5

[Tepenaun naHHBIX
Pacnpen.o0Op.1aHHBIX
[Tpon3BOaUTENBEHOCTD
PacmpocTtpan.koHduryparmm
CxopocTh TpaH3aKIHi
OnepaTuBHBII BBOJ JAHHBIX
Odd. paboTsl MOTB30BATETS
OmnepaTtuBHOE OOHOBIIEHHE
CnoxHocTb 00paboTKH
IToBTOpHAs KCIIOJIB3YEMOCTb
JlerkocTh MHCTAIISIAN
JIerkocThb AKCILTyaTalllu
PasH. ycinoBus pazmenienus
[TpocToTa H3MeHeHui

O 0 1IN DN K W —

—
W N == O

—
B~

UTOIrOo z

9. KOHTPOJIBHBIE BOITPOCBI
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JloctonHcTBa monemu RAD.
HO‘ICMy KOMHOHCHTHBIﬁ moaxoa K CO3JaHHuRO HpOFpaMM CUHUTACTCA

N —

OYCHb HepCHeKTI/IBHBIM?

3. Ha xakmx 3Tamax ocHoBano RAD?

4. Orpanuuenus u Hegoctatku RAD.

3. ABTOD U Bpems coznanus XP — mpouecca.

6. Ha xakux metomax 6asupyercs XP — nporecc?

7. Cawmpbie criopabie MeToabl XP-mporecca u mouemy?

8. Kakwue nH(OpPMAITMOHHBIC XapaKTEPUCTHKHU HCIIOJIB3YIOT
(YHKITMOHATILHO — OPUCHTUPOBAHHBIE METPUKH?

0. B d4em ocobeHHocTm pacueTta METPUK IS 3a7a4  BBICOKOHU
QITOPUTMHUYECKOMN CII0KHOCTH?

10. Ha xakom sTane *u3HEHHOI 0 IIUKJIa UCTOJIb3YIOTCS AuarpaMmel Use
Case?

11. B dyem npuHnMNManbHas ~ pa3HULIA  MEXAy — (QYHKIIMOHAIBHO-

OPHUCHTHPOBAHHBIMU MCTPUKAMU U MCTPHUKAMU OGLCKTHO-OpI/ICHTI/IpOBaHHBIX cucreM?

10. HIEPEYEHD JIUTEPATYPbBI U CPEJACTB OBYUYEHMUSA

®denopona, I'. H. Pa3paboTka Moayeii mporpaMMHOTO M.: Axanemus, 2018
obOecrieueHus 1711 KOMITBIOTEPHBIX CUCTEM:
Y4eOHUK JUIS CTYJICHTOB YUPEXKACHUN CPe/l.
npod. oOpazoBaHus

®denoposa, I'. H. Ocy1ecTBI€HHE HHTErpallii IPOrPaMMHbBIX M.: Akagemus, 2018
MOJyJIel: yueOHUK JUId CTYACHTOB YUpEKACHUMN
cpen. mpod. oOpazoBaHus

CPEICTBA OBYYEHMUA

[TepconanbHbIi KOMIBIOTEp Ki1acca Pentium

Onucanmue si3pika UML

HHCcTpyMeHTabHBIE CpeIcTBA pa3pabOTKH 00BEKTHO-OPUEHTUPOBAHHBIX CHCTEM
Cpencta CASE-TexHooruii ( mo BEIOOPY).

YMK no nucuuruinze

ONEeKTPOHHBIN y4eOHUK (JIEKIIMH 10 TUCHUIUIMHE)

COOpHHK NMPaKTHYECKUX PaOOT MO AUCIUIIIHE

MeTtonnyeckue peKOMEHAANU K IPOBEICHUI0 YUeOHON IPAKTUKU

PN R LD =



17

Iy

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA30OBAHU S POCCUNCKOM ®EJEPALINU

®EJIEPAJIBHOE TOCYJAPCTBEHHOE BIOJI)KETHOE OFPA30OBATEJILHOE
YYPEKJIEHUE BBICHIET'O OBPA3OBAHMUS
«IOHCKOM T'OCYJIAPCTBEHHBIY TEXHUYECKUI YHUBEPCUTET>»

ABHALIMOHHO-TeXHOJOrHYeckuii kosuiemk AI'TY

OTYET I10 YYEBHOU ITPATHUKE VTI.02
no npodeccuonanbHoMy Moy o [IM.02. «OcyiecTBiaeHue HHTErpauu
IPOrPaMMHBIX MOJYJIEH»
CnenuansHoctu 09.02.07 MHbOpMalMOHHBIE CUCTEMBI U

IpOrpaMMUPOBAHUE
Tema
Bemonannm
[TpoBepwun /

OueHka




Pocros-Ha-/lony, 20 .
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