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MOIVJIEH, MJIK.02.01 TEXHOJIOT'MA PA3PABOTKHU ITPOI'PAMMHOI O OBECITEYEHUA

ConepxaHue MPaKTUIECKUX U JJAOOPATOPHBIX pabOT OPUEHTHPOBAHO HA (POPMHUPOBAHHE OOLHX U
npoecCHoHaNbHBIX KOMIIETEHIIMI IO MpOorpaMMe MOATOTOBKH CHEHUAIMCTOB CpPEIHEro 3BEHa 10
crienmaiabHOCTH 09.02.07 MHpOpMalmOHHBIE CUCTEMBI U IPOTPAMMHUPOBAHHE.
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1 HOACHUTEJIBHASA 3AIIMCKA

CocraB u cofepxaHue NPAKTUYECKUX U JaOOPATOPHBIX 3aHITUN HaIlpaBJIEHbI HA pean3aliio
@denepalibHOTO TOCYIApCTBEHHOTO 00pa30BaTEIbHOrO CTaHIApTa CpPeaHEero MnpoQeccuOHAIBHOTIO
oOpa3oBaHwUsI.

Benymeit aunakTU4YecKol 1eNpl0 MPAKTUYECKUX 3aHATUH  sBIsieTcs (OpMUPOBAHUE
npoEeCCUOHATBHBIX MPAKTUYECKUX YMEHUH (YMEHHUH BBIIOJHATH OINpENEICHHbIE JEHCTBHA,
oreparyu, HeoOX0IMMBbIE B MOCIEAYIONIEM B TPO(GECCHOHATBLHON JesTeIbHOCTH).

Benymieid aunakTHUeCKOW 1ENbl0 J1a0OpPATOPHBIX 3aHATUN SBISAETCS SKCIEPUMEHTAIbHOE
MOATBEP)KIEHUE U  TPOBEpPKAa  CYHIECTBEHHBIX  TEOPETUYECKUX  IOJIOKEHUH  (3aKOHOB,
3aBUCUMOCTEH).

B cootBerctBum ¢ paboueir mporpammoii [IM.02 OCYIIECTBJIEHUE WMHTEI'PALIMU
ITPOI'PAMMHBIX MOJIVJIEM, MJIK.02.01 TexHonorus pa3paGoTKy IPOrpaMMHOIO 0OecredeHus,
MPEeIyCMOTPEHO  MPOBEACHUE MPAKTUYECKUX U  JabOpaTopHbIX  3aHATUH. B pamkax
MPAKTUIECKOr0/T1a00paTOPHOTO 3aHATHA OOYYAIOIIHECs MOTYT BBINOJIHATH OJHY WM HECKOJIBKO
MIPaKTUYECKUX/Ta00paTOPHBIX padoT.

B pe3ynbrare ux BBIOIHEHUS, 00YYarOLIHics JOIKEH:
ymemb:

— VY1 ucnonp3oBaTh BEIOPAHHYIO CUCTEMY KOHTPOJIS BEPCUH.

— Y2 ucnonp30BaTh METOBI JJIs MOJIYUYEHUS KOJA ¢ 3aJaHHON (PYHKIMOHAIbHOCTBIO U
CTENEHbIO KaueCTBa.

— V3. aHanu3upoBaTh IPOCKTHYIO U TEXHUYECKYIO TOKYMEHTALIUIO.

— V4. ucnonb3oBaTh CHEIHUAIU3UPOBAHHbIE TIpaUuecKue CpeacTBa MOCTPOCHHUS U
aHaJIN3a apXUTEKTYPbI IPOTPaMMHBIX IIPOLYKTOB.

— ¥Y5. Opraau3oBbIBaTh 3aIaHHYI0 MHTETPALMIO MOJYJIEH B IIPOrPAMMHBIE CPEICTBA Ha
0a3e uMeroIencss apXUTEKTYphl U aBTOMATHU3alMKi OU3HEC-TIPOLIECCOB.

— V6. onpenensaTe HCTOYHUKHU ¥ IPUEMHHUKH TAHHBIX.

— VY7. ucnonb30Bath NpUeMbl paboOThl B CUCTEMaX KOHTPOJISI BEPCUH.

— VY&. BBINOJHATH OTJIAJAKY, UCIOJIB3YSI METObl 1 HHCTPYMEHTHI YCIOBHON KOMIWISLIUA
(xmaccer Debug u Trace)).

— VY9. ouleHuBaTh pazmMep MUHUMaJIbHOTO HAOOpa TECTOB.

— V10. pazpabaTbIBaTh TECTOBbIE AKEThl U TECTOBBIE CLIEHAPHH.

— VY11. BBIABAATH OMMOKH B CHCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CIIELU(HUKAIINHA.

— VY12 wncnonb30BaTh  pasMYHBIE  TPAHCHOPTHBIE IPOTOKOJIBI W CTAHAAPTHI
(dbopMaTupoBaHUs COOOIIECHUH.

— V13 BBINOJIHATH TECTUPOBAHUE UHTErPALIUH.

— V14 opranu3oBbIBaTh NOCTOOPaOOTKY JTaHHBIX.

— V15 co3naBaTh KJIaCChI- HCKIIIOUYEHHUS HA OCHOBE 0a30BBIX KIJIACCOB.

— VY16 BBINOAHATH PYYHOE W ABTOMATH3UPOBAHHOE TECTUPOBAHME IPOTrPAMMHOIO
MOJYJIS.

— VY17 ncnonp30BaTh HHCTPYMEHTAIBHBIE CPEACTBA OTIAIKH MPOTPAMMHBIX IPOAYKTOB.

— VYO01.1 pacno3HaBarh 3amady u/uiaud npobieMy B NpoPecCHOHATBHOM H/MIU
COILIMAJIbHOM KOHTEKCTE

— VY01.2 ananu3upoBaTh 3aa49y W/ WK TPOOJIEMY U BBIJACIATH €€ COCTaBHBIC YaCTH

— VYO01.3 onpenensTs Tkl pelieHus 3a1a4u



VY01.4 BbIsIBIIATE U 3PPEKTUBHO UCKATh MH(DOPMAINIO, HEOOXOUMYIO Uil PEILCHHS
3a/1a4d /UM TTPOOIIEMBI

VYV 02.1 ompenenars 3aauul MOMCcKa HHPOPMAIIHH;

VY 02.2 omnpenensitb HEOOXOAUMBIE HCTOUHUKU HH(POpMAINH;

V¥V 02.3 miaHupoBaTh MPOIIECC MOUCKA;

VY 02.4 cTpyKTypHpOBaTh NOJy4aeMyro HH(OpMaIHio;

VY 02.5 BbIzenars HanOoJiee 3HAYMMOE B ITepeyHe HHPOPMALINH;

V¥V 02.6 oueHMBaTh MPAKTUUECKYIO 3HAUMMOCTD PE3YJIbTATOB ITOUCKA;

Y 02.7 odopMasTh pe3yabTaThl HOUCKA

Y 03.2 npuMeHATh COBPEMEHHYIO HAyYHYIO MPOGECCHOHATHHYIO TEPMHUHOIOTHIO
V03.3 onpenensaTb M BbICTpaMBaTh TPAEKTOPUU NPO(PECCUOHANBHOTO DPA3BUTUA U
camMo00pazoBaHMs

Y03.4 npuMeHSTh HMCCIIEOBATENILCKAE NPUEMBbl W HABBIKH, YTOOBI OBITH B Kypce
MIOCJIEHUX OTPACIIEBbIX PELLICHUN

Y03.5 moHuMaTh M aJanTHPOBATHCS K H3MEHSIOUIMMCA MOTPEOHOCTSIM CMEKHBIX
npodeccuit

V¥ 04.1 opranu3oBbIBaTh pabOTY KOJIJIEKTUBA U KOMAH/IbI;

Y 04.2 B3auMoneiCcTBOBaTb C KOJUIEraMH, PYKOBOJACTBOM, KIMEHTaMH B XO7e
poecCHOHATILHOM J1eATEIbHOCTH

VY04.3 monnmats TpeOOBaHMS U ONPABIBIBATH OXKHUIAHUS KIIMEHTOB/paboTOAaTENS
VY04.4 pearnpoBaTh Ha 3a1IPOCHI KIIMEHTOB/PYKOBOJICTBA JIMYHO U OIIOCPETOBAHHO
Y04.5 ucmnonb30BaTh KOMMYHHMKAIIMOHHBIE HABBIKM TpU pPadOTE B KOMAaHIC JUIS
YCHEWHOM paboThl HaJ| TPYIIIIOBBIM PELIEHUEM IpodiieM

Y04.8 s pexTrBHO paboTaTh B KOMaHE

VY05.1 npuMeHsATh TEXHUKU U TpUeMbl 3PPEKTUBHOTO OOIIEHUS B TPO(PECcCHOHATBHOM
JeSITeIbHOCTH

VY05.2 ucnonb30BaTh HABBIKM YCTHOTO OOIIEHHUS B MPO(ECCHOHANBHOM eI TeIbHOCTH
VY05.3 u3naratb CBOM MBICAIM U O(QOPMIIATH JOKYMEHTHI 1O MPOQecCHOHATBHOMN
TEeMaTHKe Ha FOCy/1apCTBEHHOM SI3bIKE

Y06.2 onuckiBaTh 3HAYUMOCTh CBOEH CIELUUATBHOCTH JUISI PA3BUTHS SKOHOMUKH M
Cpebl KUZHEACSATENIbHOCTH IPaXAaH POCCUNHCKOT0 TOCyapcTBa

VY07.1 cobmoaats HOPMBI 3KOJIOTMUYECKON OE€30MaCHOCTH;

VY08.3 monb30BaThCsl CPEACTBAMHU NMPO(PUIAKTHKH IMEPEHANPSKEHNUsS XapaKTePHBIMU
JUIsl TaHHOW CHEeLUalbHOCTH.

Y 09.1 npumeHars cpeactBa HH(DOPMALMOHHBIX TEXHOJIOTUH JUIs  pelIeHUs
npodecCUOHANIBHBIX 3a]1a4;

V¥ 09.2 ucnonb30BaTh COBPEMEHHOE MTPOTpaMMHOE O0ecrieueHne

¥09.3 nposBIATh KyJabTypy MH(POPMAIMOHHONW O€30MacHOCTH MPH HCIOJIb30BaHUHU
WH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI

V¥10.1 noHuMaTh OOIIMIT CMBICT YETKO MPOM3HECEHHBIX BBICKa3bIBAHUI Ha U3BECTHBIC
TeMbl (podeccroHaIbHbBIE U OBITOBBIE);

¥10.2 yyacTBOBaTh B IMajorax Ha 3HakKOMbIe 001IMe U TPodecCHOHATBHBIE TEMBI
¥10.6 moHMMaTh TEKCTHI Ha 6a30BbIe TPO(HECCUOHATIEHBIE TEMBI

V10.7 uyurtath, NOHMMATh M HAXOAUTh HEOOXOJMMEBIE TEXHUYECKHE JaHHBIE W
MHCTPYKIIMU B PyKOBOJICTBAX B JJIOOOM JOCTYIHOM (hopmare

V11.2 BBISBIATH JOCTOUHCTBA U HETOCTATKA KOMMEPYECKOU HIEH



— VYI11.3 mnpe3eHTOBaTb HMJEH OTKPBITHS COOCTBEHHOrO Jejia B MpOo(ecCHOHATHHOMN
JESTeNbHOCTH

ConepxaHne MPaKTUIECKUX U JTAOOPaTOPHBIX 3aHATHH OPHEHTUPOBAHO Ha (POPMHUPOBAHKE OOLIHX
KOMIIETEHIIMH 10 MPo(hecCHOHAIbBHOMY MOYJIIO IIPOrPaMMBbI OATOTOBKY CIELMAICTOB CPETHETO 3BEHA
IO CIIELMAIBHOCTH U OBJIAJICHUIO HPOPeCcCuOHATbHOIMU KOMNEMEHWUAMU.

IIK 2.1. Pa3pabarpiBath TpeOOBaHMsI K MPOTPAaMMHBIM MOJYJSIM Ha OCHOBE aHaIHM3a
IIPOEKTHOM ¥ TEXHUYECKON JOKYMEHTALMU Ha IPEIMET B3aUMOJAECUCTBUS KOMIIOHEHT

[1K 2.2. BBINOTHATS HHTETPALMIO MOJIYJICH B MPOTPaMMHOE 00€CTIeueHHE

[IK 2.3 BpInonHATH OTJIAJKY IIPOTPaMMHOI'0 MOAYJIS c HCIIOIb30BAHUEM
CIELUAIIM3UPOBAHHBIX IPOI'PAMMHBIX CPEJCTB

[IK 2.4 OcymecTBiATh pa3pabOTKy TECTOBBIX HAO0OPOB M TECTOBBIX CIIEHAPUEB IS
IIPOrPaMMHOr0 00eCeueHHUs.

[1K 2.5. IIpou3BOOUTh HMHCIEKTUPOBAHME KOMIIOHEHT MPOTPAMMHOTO OOECIeYeHUs Ha
IIPEeIMET COOTBETCTBUS CTaHAAPTAM KOJAUPOBAHUSL.

A Taxxe GOPMHUPOBAHUIO 0OUIUX KOMNEMEeHULLIL.

OK 1. BsiOuparb crmocoObl pemieHuss 3agad  Opo(ecCHOHAIbHOM  JEATeNbHOCTH,
MIPUMEHUTEIBHO K Pa3IMYHbIM KOHTEKCTaM

OK 2. OcymiecTBasITh NOUCK, aHATTU3 U MHTEPIpETAi0 WH(OpMALUK, HEOOXOIUMOM st
BBITIIOJIHEHUS 33/1a4 NPOPECCUOHATBHON JAESITEbHOCTH.

OK 3 [lnanupoBaTh U peajn30BbIBATH COOCTBEHHOE NPO(PECCHOHATIBHOE U JMYHOCTHOE
pa3BUTHE.

OK 4 IlnanupoBaTh M peaIM30BBIBaTH COOCTBEHHOE NPOQPECCHOHATBHOE M JMYHOCTHOE
pa3BUTHE.

OK 5 IlnanmpoBaTh M peaM30BBIBaTh COOCTBEHHOE NPOQPECCHOHATIHHOE M JIMYHOCTHOE
pa3BUTHE.

OK 6  IlposBiATh rpakJJaHCKO-MIATPUOTUYECKYIO MTO3ULUIO, IEMOHCTPUPOBATH OCO3ZHAHHOE
MOBEJICHHE HAa OCHOBE TPaIUIIMOHHBIX OOIIEUEIOBEUYECKUX LIEHHOCTEH

OK7 ConeiicTBOBaTh  COXpaHEHUIO  OKpYXAloUlel  cpelpl, pecypcocOepexeHuto,
3¢ HEKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYALIUAX.

OK 8 MUcnonb3oBarh cpeacTBa (U3NYECKOW KYJIbTYPBI JUISI COXPAaHEHUS U YKPEMJICHUS
3JI0pOBbsI B Tpoliecce MpopecCHOHATBHON JEITEeNbHOCTH U MOAJACPKAHUS HEOOXOAUMOr0 YPOBHS
(u3nYecKoil MOArOTOBIEHHOCTH

OK 9 Hcnonps3oBaTh HH(GOPMALIMOHHBIE TEXHOJIIOTUH B MPO(ECCHOHAIBHON 1EATEIbHOCTH.

OK 10 TIlomb3oBaThCcsi TPO(ECCHOHANBHON JIOKyMEHTAallMel Ha TOCylapCTBEHHOM U
MHOCTPAHHOM SI3bIKE

OK 11 [InanupoBaTh NpeANpUHUMATENBCKYIO AESITENbHOCTD B IPOPECCHOHAIBHOM cdepe

BrinonHenne oOyyaromMMHCS —TMPaKTHYECKUX U jabopatopHbix pabdor mo I[1IM.02
OCYILECTBJIEHUE UHTEI'PALIMU TTPOI'PAMMHbBIX MOJIVJIEN, MJIK.02.01 Texzonorus
pa3paboTKK MPOrpaMMHOT0 00ECTICUeHHS, HAIIPABJICHO Ha:

- 0bobwenue, cucmemamusayuio, yeiyonieHue, 3aKpenieHue, pazeumue U O0emdanru3ayuio
NOJYYEeHHbIX MeOPemUudecKux 3HaHuti N0 KOHKPemHblM memam y4eOHOU OUCYUNIUHbL;

- opmuposanue ymeHull NPUMEHAMb NOJYYEHHble 3HAHUA HA NPAKMuKe, peanu3ayuio
eOUHCBA UHMETLIEKMYAIbHOL U NPAKMUYEeCKOU 0esimelbHOCMU,

- 8bLIPAOOMKY NPU peueHUU NOCMAGIEHHbIX 3a0ay NPOpeccUOHANbHO 3HAYUMBIX KA4ecms,
MAKUX KaKk camocmosmenbHOChb, OMBEEMCMEEHHOCHb, MOYHOCb, MEOPYECKas UHUYUAMUEA.

[pakTyeckue 1 1a0OpaTOpPHBIE 3aHATHS MPOBOJSITCS TIOCIE COOTBETCTBYIOIIEH TEMBbI, KOTOpas
o0ecrieunBaeT HaJIM4IKe 3HAaHUH, HEOOXOIUMBIX IS €€ BBITOTHECHHUSL.



2MEPEYEHDb IPAKTUYECKHX U IABOPATOPHBIX 3AHATHUI

MJIK 02.01 TEXHOJIOI'US PABPABOTKH ITPOI'PAMMHOI'O OBECIIEYEHUA

Pasjnenni/Tembl Tembl KoanuectBo | TpeGoBanus
NMPAKTHYECKUX/JIa00PaTOPHBIX 4yacoB oIrocC C1io
3aHATHI (ymeTn)
Paznen 1. PazpaboTka nporpaMMHOro odecrneveHust
Tema 2.1.1. [Ipaxtrueckas padora Ne 1 «AnHanus 2 vV 3,V4,V5,
OcCHOBHBIE IOHATHA | TIPESIMETHOMN 00JIaCTI V7,V¥1
U CTAHJAPTU3ALUS JlaGopatopnas padora Ne 1 10 ¥02.1-VY02.7,
Tpe0oBaHMii K «Pazpabotka n ohopmieHme ¥03.2-Y¥03.5,
NPOrpaMMHOMY TEXHUYECKOTO 3aJaHUsD» ¥05.1-Y05.3,
obecnevyeHuIo JIaGoparopHas paboTa Ne 2 10 V¥10.6, Y01.1-
«[locTpoeHne apXUTEKTYPEI V01.5, ¥09.1-
POrPaAMMHOIO CPECTBAY ¥09.3
JlaboparopHuas padora Ne 3 «M3ydenne 10
paboThI B cicTeMe KOHTPOJIS BEPCHIT»
Tema 2.1.2. JlaboparopHas pabota N4 4 VY3, V4
Onucanue u anaim3 | «IloctpoeHne nuarpaMMel BApHAHTOB ¥02.1-Y02.7,
TpedoBaHMI. WCIIOJIb30BaHUS U JUarpaMMbl ¥03.2-Y03.5,
Juarpammsl IDEF MOCJIEI0BATENbHOCTHY ¥05.1-Y05.3,
JlaGopatopnas padora Ne5 4 ¥10.6, YO01.1-
«IlocTpoeHue quarpaMMbl KOOmepauuu ¥01.5,¥09.1-
1 AMarpaMMBbl pa3BepThIBAaHUSD) ¥09.3
JlaGoparopHas pabota Ne6 4
«IlocTpoeHue quarpaMmbl
NeATeNTLHOCTH, IUarpaMMbl COCTOSIHUH 1
JIMarpaMMBbl KIIACCOBY
JlaGoparopHas padota Ne7 4
«[TocTpoenne quarpamMMsbl
KOMITOHEHTOB
JlaGoparopHas paborta Ne§ 6
«[TocTpoenne quarpaMm IMOTOKOB
JTaHHBIX»
Tema 2.1.3. [Tpaktrueckast pabota Ne2 «Pa3zpaboTtka 2 ¥2,V¥3,V6,
OneHka KauecTBa TECTOBOTO CIICHAPHS) V8-V11, V13,
NporpamMMHBIX [IpakTtnueckas padora Ne3 «Ouenka 2 v14
CpeAcCTB HEOOXOAMMOT0 KOJTUIECTBA TECTOBY Y02.1-Y02.7,
[IpakTuueckas pabora Ned «PazpaboTka 2 ¥03.2-Y03.5,
TECTOBBIX ITAKETOBY V05.1-Y05.3,
I[Mpaktuyeckas padora Ne5 «Ouenka 2 V10.6, YOI.1-
[POrPAMMHBIX CPEJICTB C MOMOIIBIO Y01.5,¥09.1-
METPHK» ¥09.3
[IpakTnueckas padora Ne6 «HCTIEKITHS 2
MPOTPaMMHOI0 KOJia Ha MPeIMET
COOTBECTCTBUA CTaHAaApTaM
KOAWPOBAHUS)
UTOI'O 66




3SMETOANYECKHE YKA3AHUSA
MJIK 02.01 TEXHOJIOI'US PASPABOTKHU ITIPOI'PAMMHOI'O OBECIIEYEHU A

Tema «OcHOBHbIE NOHATHSA H CTaHaapTu3anus TpeﬁoBaHI/Iﬁ K IIpOrpaMmMHOMY o0ecnevYeHHuI0»

IMpakTnyeckas padora Ne 1
«AHaIM3 IPeIMETHOU 00IaCTH

Hean: Onucate ¥ NpoaHATU3UPOBATH WH(POPMALMOHHYIO CHCTEMY, PACIpEAeiIuTh PO B
rpyimie pa3paboTYHKOB.

Bbinosinus padory, Bl Oyjaere:
ymembs:
— V3. aHanu3upoBaTh MPOCKTHYIO U TEXHUYECKYIO IOKYMEHTALIUIO.
— V4. ucnonb3oBaTh CHEHUATH3UPOBAHHBIE TpadUyecKue CpeAcTBa IMOCTPOCHUS U
aHaJlM3a apXUTEKTYpPbI MPOTPaAaMMHBIX MPOJYKTOB.

MarepuajibHoe o0ecredeHne:
[Taker Microsoft Office, moctym k Internet pecypcam.

3aganue:

IIpakTuyeckas paboTa HampaBieHa Ha O3HAKOMIIGHHE C  IIPOLECCOM  OIHUCAHHUSA
MH(POPMAIIMOHHON CHCTEMBI M TIOJYYEHHE HABBIKOB IO HCIIOJIb30BAHHUIO OCHOBHBIX METO/IOB
ananu3za UC.

TpeboBanwust K pe3yabTaTaM BBHIIIOTHEHUS IPAKTUIECKOHN padOoThI:

1. nanuuue onucaHus HHPOPMALMOHHOMN CUCTEMBI,

2. TIpOBEACHHWE aHAIM3a OCYIIECTBUMOCTH BBITIOJTHEHUS TPOCKTA;

3. HalMyMe 3aKJII0YEHUs O BO3MOXHOCTH PealM3allii MPOEKTa, COAEPIKAIIEero peKOMEHAAuU
OTHOCUTENILHO pa3pabOTKH CHCTEMBbI, 0a30BBIC MPEMIOKEHUS 1O 00BEMY TpeOdyemoro
Oro/1KeTa, YUCIly pa3pabOTUUKOB, BpEMEHH U TpeOyeMOMy IPOrpaMMHOMY 00€CTIeUEeHUIO.

BrinonHenue aHaimsa oCylIeCTBUMOCTH BKJIFOUAET cOOp M aHaM3 MHGOPMAIMU O OyIyIIen
CHCTEME M HalKCaHHe COOTBETCTBYIOIIEro oryera. CHayaja cieayeT ONpeleNuTh, Kakas HMEHHO
nHpopManus HeoO0XoaruMa, YTOOBI OTBETHTH Ha TOCTAaBIIEHHBIC BBIIIE BOMPOCHL. Hampumep, 5Ty
MH(OPMAIIHIO MOKHO MOJIYYUTh, OTBETHB Ha CIIEAYyIOIIEe:

1. Yro mpou3oiieT ¢ opraHu3aImei, eciau cucTeMa He Oy/IeT BBEJIeHa B DKCIUTyaTaIHio?

2. Kakue Texyuye npo6aemMsl CYIIECTBYIOT B OpraHU3alluK U KaKk HOBas CUCTEMa IIOMOXKET UX
pemuTs?

3. Kakum oOpa3om cucrema OyaeT cnocoOCTBOBATSH 1iensiM OnuzHeca?

4. Tpebyer nu pa3paboTKa CUCTEMbI TEXHOJIOTUH, KOTOPast 1O TOTO HE UCIIOIb30BaIach B
OpraHu3anuu?

Jlanee HEOOXOAMMO OIpPENeIUTh WCTOUYHUKU HMHGPOpPMAUU. DTO MOTYT OBITh MEHEIKEpPbI
OT/ENOB, TIJIeé cHcTeMa OylIeT HCIOoJIb30BaThCsl, pa3pabOTUMKH IMPOrPAMMHOIO OOeCleYeHus,
3HAaKOMBIE C TUTIOM OyIyIIei CHCTEMBI, TEXHOJIOTH, KOHEYHBIE TTOJTb30BATEIH U T.I.

ITocne o6paboTku cobpaHHO MH(OPMAIIMKM FOTOBUTCS OTYET MO aHAINU3Y OCYIIECTBUMOCTH
CO3JIaHMsI CHCTEMBl. B HeM MOJDKHBI OBITH JaHbl PEKOMEHIAIMHA OTHOCHUTEIHHO TMPOIOJIKCHHUS
pa3paboTku cucteMbl. Morytr OBITH NpenIokKeHbl M3MEHeHHs Oropkera M rpaduka paboT Mo
CO3JTAaHHUIO CHCTEMBI HITH TIPEIBSBICHBI 00JIee BEICOKHE TPEOOBAHUS K CHCTEME.

Kparkue TeopeTnueckue cBeeHH:

Oo01mme cBeeHus 0 pa3padoTke NPOrPaAMMHOI0 odecneyeHust



[TpoGemb! yrpaBieHHs] TPOrPaMMHBIMU MPOCKTaMH BIIEPBBIE MPOSBHINCH B 60-X - Hayae
70-Xx romoB, KOTJa MPOBAIMIUCH MHOTHE OOJBIINE MPOEKTHl MO Pa3paboTKe MPOrpaMMHBIX
poAyKTOB. bein 3aduKkcupoBansl 3a1epKku B co3nanuu [10, oHO ObUIO HEHAEKHBIM, 3aTPaThl HA
pa3paboTKy B HECKOJBKO pa3 MPEBOCXOAUIIN MepBOHAYaIbHbIE OLIEHKH, CO3JJaHHbIC POrpaMMHBbIE
CUCTEMBbI YaCTO UMEJIN HU3KUE TTOKA3aTeNn MIPOU3BOAUTEILHOCTU. [I[pUUMHBI TPOBAIIOB KOPEHUIIUCH
B TEX MOJAXO0JaX, KOTOpbIE HCIOJIb30BAIKNCH B YIpPaBICHUH IMpoekTamu. lIpumMeHsemas meToauka
ObUla OCHOBAaHA HA OIBITE YNPABICHHUS TEXHUYECKUMHU NPOEKTaMHU U OKa3ajach Hed(PPEKTHBHOH
pH pazpaboTke IPOrpaMMHOT0 0OecTeyeHUsl.

BaxxHo moHuMath pazHuily Mexay npodeccruoHanbHON pa3paboTkoit 10 U moOuTeIbCKIM
nporpaMMmupoBanreM. Heo0xoIuMocCTh ynpaBiieHUs IPOrPAMMHBIMH IPOEKTAaMU BBITEKAET U3 TOTO
¢axra, yto mpouecc cozganus npogeccuonansHoro 110 Bcerna siBnsiercs cyObeKTOM OIOKETHOU
MOJIMTUKA OpraHu3aliM, TJeé OHO pa3paldaTeiBaeTCs, M HMEET BPEMEHHBbIE OrpaHUYCHUS.
PaboTa pykoBoIuTENS MPOrPAMMHOTO MPOEKTA IO OOJIBIIOMY CUETY 3aKJIIOYaeTCs B TOM, YTOOBI
rapaHTUPOBATh BBIIIOJIHEHUE 3THUX OIO/KETHBIX M BPEMEHHBIX OrpAaHMYEHHMH C y4yeToM Ou3Hec-
1Lesel opraHu3aluy OTHOCUTEIbHO pa3pabaTeiBaemoro I10.

PykoBomuTenu mpoeKTOB MPHU3BaHbl CIUIAHMPOBATh BCE ATalbl Pa3padOTKH MPOTrPAMMHOIO
npoaykra. OHM TakXe JOJDKHBI KOHTPOJUPOBATH XOJ BBINOJIHEHUS padOT U COONIOAECHUS BCEX
TpeOyembix cTaHaapToB. [IOCTOSHHBIN KOHTPOJIb 32 XOAOM BBINOJHEHHUS Pa0OT HEOOXOAUM IS
TOr0, 4YTOOBI Ipolecc pa3pabOTKHM HE BBIXOAMJ 32 BPEMEHHBbIE U OOJKETHbIE OIPaHUYCHUS.
Xoporiee yrnpapieHUEe HE TapaHTUPYET YCHEIIHOTO 3aBEPIEHUs MPOEKTa, HO IMJIOXO0€ YIpPaBJICHHE
00s13aTeNbHO TPUBEAECT K €ro IMpoBalxy. JTO MOXKET BBIPa3UTHCA B 33/EPIKKE CPOKOB CIadu
roroBoro 10, B mpeBbIllIEHHH CMETHONW CTOMMOCTH IPOEKTa M B HECOOTBETCTBUHU ToToBOro 110
cnienu(puKanuy TpeOOBaHUH.

[Ipouecc pazpadotku [10 cyiiecTBEHHO OTIMYAETCS OT MPOIIECCOB PeAIU3AIMH TEXHUYECKUX
IIPOEKTOB, UTO MOPOXKAAET ONpPEAEIECHHBIE CI0KHOCTH B YIIPaBJIEHUN IPOIrPAMMHBIMU [TPOEKTAMU:

1. [Ilpoepammuviii npodykm nemamepuaner. IlporpammHoe obecrieueHne HemMaTepuaabHO, ero
HeNb3s YBUJETh WM NOTPOraTh. PyKOBOIUTENb NPOrPaMMHOTO MTPOEKTA HE BUIUT MPOLIECC
"pocra" pazpabarbiBaemoro I10. OH MOXeT monaratbcs TOJNBKO Ha JTOKYMEHTAIUI0, KOTO-
past GUKCUpyeT mpoiiecc pa3pabOTKH MPOTPaMMHOTO TTPOTYKTA.

2. He cywecmeyem cmanoapmmuwix npoyeccos paspabomxu I10. Ha ceronHsHUNA J€Hb HE
CYLIECTBYET YETKOM 3aBUCHMOCTH MEXIy nporeccoM co3aanus 110 u Tunom coznaBaeMoro
MPOrpaMMHOTO MpOAyKTa. Jlpyrne TEXHUYECKHE JUCLUUIUIMHBI HMMEIT JUIMTEIbHYIO
HCTOPUIO, TPOLECChl pa3pabOTKHM TEXHUYECKUX H3AETUN MHOTOKpAaTHO ONpoOOBaHBI U
npoBepeHsbl. [Iporiecchl co3manusi OONMBIIMHCTBA TEXHHUYECKUX CHUCTEM XOPOIIO HM3y4YEHBI.
N3yuyenunem sxe mporeccoB coznanus [1O cnenuamucTsl 3aHUMAIOTCS TOJIBKO IOCIEIHEe
Bpems. [losToMy moKa Henb3s TOYHO MpeacKa3aTh, Ha KAKOM JTarle IMpolecca pa3padoTKu
I1O MoryT BO3HUKHYTh IPOOJIEMBI, YTPOXKAIOIINE BCEMY IPOIPAMMHOMY IIPOEKTY.

3. bonvwue npocpammuvie npoexmvi - smo uacmo "oOHopazoswie" npoexmul. bBonbiue
MpOTpaMMHBIE TIPOEKTHI, KaK TMPaBUJIO, 3HAYUTEIBHO OTJIWYAIOTCS OT TIPOEKTOB,
peain30BaHHbBIX paHee. [109ToMy, 4TOOBI YMEHBIIUTH HEOMPEIEICHHOCTh B TNIAHUPOBAHUN
MPOEKTa, PYKOBOJAUTEIN IPOEKTOB JOJKHBI OO0JIa/laTh OYEHb OOJBIIUM MPAKTUYECKUM
onbiToM. Ho MOCTOSIHHBIE TEXHOJOTUYECKHE H3MEHEHHS B KOMIIBIOTEPHOW TEXHUKE H
KOMMYHHUKAITMOHHOM O00OpYy/IOBaHUM OOECIICHUBAIOT TPEABIAYIIANA OMBIT. 3HAHUS W
HaBBIKH, HAKOTIJIEHHBIE OIBITOM, MOTYT HE BOCTPEOOBATHLCS B HOBOM ITPOEKTE.

[lepeunciieHHBIC OTIMYHSI MOTYT IPUBECTH K TOMY, YTO peajn3aIus MPOEKTa BBIAJIET U3 Bpe-
MEHHOTO TpaduKa WU MPEBBICUT OIOPKETHBIE acCUTHOBaHMS. [IporpaMMHBIE CHCTEMBI 3a4acTYIO
OKAa3bIBAIOTCA HOBHHKAaMHM Kak B "HJEOJOTMYECKOM', TaK W B TEXHHMYECKOM IuiaHe. [loatomy,
MpEeNBUJII BO3MOXHBIE TPOOJIEMBI B peaM3ali MPOrPaMMHOTO TPOEKTa, CJIEeNyeT BCeria
MMOMHHUTh, YTO MHOTUM W3 HUX CBOWMCTBEHHO BBIXOJHTH 32 PaAaMKH BPEMEHHBIX U OFOJKETHBIX
OTpaHUYCHUH.
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IIpouecc ynpasJieHusi pa3padoTKoil MPOrpaMMHOTro odecrevyeHust
HeBo3MOXKHO ommcaTh M CTaHIAPTH3UPOBATh BCE pPAOOTHI, BHIMOJIHSEMBIE B IPOEKTE IO
co3ganuto I10. Dt paboThl BecbMa CYIIECTBEHHO 3aBHUCST OT OpraHU3AlMH, TJI€ BBIMOJIHSAETCS
pazpadotka [10, 1 oT THIIa co31aBaeMOT0 MPOrPaMMHOTO MpoaykTa. Ho Beerna MO>KHO BBIICTUTH

(W) (21390 1117 (X
o Hanucanue npemioxennii no cozganuto 110.
. [TnarupoBanue u cocraBienue rpaduka padbot mo coznanuto [10.
. OneHnBaHUE CTOMMOCTH IPOEKTA.
. [Tonbop nepconaina.
. KoHTpo:b 3a X0/10M BBINIOJIHEHUS PadOT.
. Hanucanne 0T4eTOB M NPEICTABICHUN.

IlepBasi cTagust MPOrpaMMHOIO IPOEKTa MOXKET COCTOSATh M3 HAIMCAHUS NPEAJIOKEHUH IO
peainzanuu 3Toro mnpoekra. IlpennoxeHus AOKHBI COAEp’KaTh ONMCAHUE LENEH MPOEKTOB U
crnoco6oB ux AocTwkeHus. OHM Takke OOBIYHO BKIIIOYAIOT B ceOs OLIEHKHU (MHAHCOBBIX U Bpe-
MEHHBIX 3aTpaT Ha BBINIOJIHEHUE MpoekTa. llpu HeoOXoaumocTu 34ech MOTYT NPUBOAMUTHCA
00OCHOBaHHUs Ul Iepefayd MPOEKTa Ha BBINOJHEHHE CTOPOHHEH OpraHu3alMyd WIM KOMaHJe
pa3paboOTIHKOB.

Hanucanue npenioxeHnii — O4eHb OTBETCTBEHHAs paboTa, Tak Kak JJii MHOTMX OpraHu3a-
I BOIIPOC O TOM, OYZIET JIM MPOEKT BBIMOIHATHCS CAaMON OpraHu3alueil WM pa3padbaThIBaThCS 1O
KOHTPAkTy CTOpPOHHEH KOMIaHuel, sBisercs KpuTuueckuM. He cymectByer Kakux-ianbo
pPEKOMEHIalliii IO HAITMCAHUIO IIPEIOAKEHUM, MHOTO€ 3/1€Ch 3aBUCUT OT OIIBIT.

Ha »srane miaHupoBaHUs IPOEKTa ONPENEINIAIOTCS MPOLECChl, 3Talbl U IOJy4YEeHHbIE Ha
KaKJOM U3 HUX PE3yJibTaTbl, KOTOPbIE JODKHBI IPUBECTH K BBIIOJIHEHUIO IpoekTa. Peanuzanus
3TOr0 IJJaHa NPUBEAET K JOCTHXKEHUIO Leneil mpoekrta. OmnpeznereHne CTOMMOCTH IPOEKTa
HampsIMyl0 CBSI3aHO C €ro IUIAaHMPOBAaHUEM, IOCKOJbKY 3/€Ch OLIEHHBAIOTCSI PECypChl, Tpe-
Oyromuecs /1711 BHIIOJIHEHUS IUIaHA.

KoHTponbp 3a X0q0M BBINOJHEHUS PAOOT (MOHUTOPHHI MPOEKTa) — ATO HENpPEpPHIBHBIN
IIPOLIECC, MPOJOJDKAIOIIMICA B TEUEHUE BCETO CPOKA peaan3aluy NpoeKTa. PyKoBOOUTENb TOKEH
MIOCTOSIHHO OTCIIEXKHMBAaTh XOJI pealu3ali MpOoeKTa M CpaBHUBATh (PAKTUUYECKHME M IUIAHOBBIE
MOKa3aTeJH BBITOJHEHUS paboT ¢ UX CTOUMOCTBIO. XOTSI MHOTHE OpPraHU3allMi UMEIOT MEXaHU3MbI
(bopMaIbHOr0O MOHUTOPHHTA PA0OT, OMBITHBIM PYKOBOAMTEIh MOYKET COCTaBUTH SICHYIO KapTHHY O
CTaJUH Pa3BUTHU MPOEKTA MIPOCTO IMMyTeM HeOopMalbHOTO OOIIEHUS C pa3pabOTUMKaAMU.

HedopmanbHplii MOHUTOPUHI 4YacTO IOMOTaeT OOHAPYKUTh MOTEHIHUAJIbHBIE MPOOJIEMBI,
KOTOpBIE B IBHOM BHJIE MOT'YT OOHapyKUThCs 1mo3aHee. Hampumep, exeqHeBHOE 00CyXA€HUE X0/1a
BBITIOJTHEHUSI PaOOT MOXKET BBIIBUTH OT/ENIbHbIE HEJOpPaOOTKH B CO3/1aBa€MOM IPOTrPaMMHOM
npoaykTe. BMecTo oXuaHus 0TYETOB, B KOTOPBIX OyneT oTpaxkeH (akT "mpoOykcoBkH" rpaduka
paboT, MOXKHO OOCYAHUTH CO CHENUAINCTaMU HaMedarollMecs MPOrpaMMMCTCKHE MPOOJIEMbl U HE
JOMYCTUTH CpbIBa rpaduka pador.

B Teuenue peanuzanuu npoekTa 0ObIYHO MPOUCXOIUT HECKOJIBKO (POpMaTbHBIX KOHTPOJIbHBIX
MIPOBEPOK XOJa BBINOJIHEHUs paboT mo co3ganuto [10. Takue mpoBepKH AOIKHBI AaTh OOLIYIO
KapTUHY X0/a pealn3alii MPOoeKTa B I[€JIOM U TI0Ka3aTh, HACKOJIBKO yXe pa3padoranHas yacts [10
COOTBETCTBYET LIEJISIM ITPOEKTA.

Bpewmst BbinoaHeHHsT OONBIINX MPOTPAMMHBIX NPOEKTOB MOXKET 3aHMMAaTh HECKOJIbKO JieT. B
TE€YEHHE ATOr0 BPEMEHHU LIEIM U HAMEPEHUs OpPraHu3alli{, 3aKa3aBIled MpPOTrpaMMHBINA IPOEKT,
MOTYT CYIIECTBEHHO M3MEHHUThCS. MOKET oKa3aThCs, YTO pa3paldaThiBa€Mblil MpPOrpaMMHBIN
MPOAYKT CTaJ yXe HEHY>KHbIM JTHO0 MCXO/IHbIE TpeOoBaHUs K co3aaBaemMomy 10 npocto ycrapenu
U UX HeoOXOOUMO KapAWHAJIbHO MEHSTh. B Takol cHUTyallud pPyKOBOJCTBO OpraHMU3alUH-
pa3paboTuvKa MOXET NPUHATH pelleHHe O npekpamieHun paszpabotku 11O wim 06 m3MeHeHHH
MIPOEKTa B LIEJIOM C T€M, YTOObI y4ECTh U3MEHHUBIINECS LIEIU U HAMEPEHUsl OpraHu3aluu-3aKka3urKa.
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PykoBomuTenn MpPOEKTOB OOBIYHO O00s3aHBI CaMH MOAOUPATh MCIOIHUTENCH I CBOMX
npoekToB. B wuaeanpbHOM ciydae mnpodecCHOHATBHBI YPOBEHb WCIIOJHHUTENCH JODKEH COo-
OTBETCTBOBATh TOW paboTe, KOTOPYIO OHH OYAYT BBHIIOJIHATH B XOJI€ peaiau3anuu npoekra. OmpHako
BO MHOTHX CIy4asX PYKOBOAMTEIM IOJDKHBI IOJIaraTbCsi HA KOMaHIy pa3pabOTUMKOB, KOTOpas
Janeka oT uaeanbHol. Takast cuTyanust MOKET OBITh BBI3BaHA CIICIYIOIIUMH TPUYUHAMHU:

1. Bromxer nmpoekTa He MO3BOJISET MPUBJICUb BHICOKOKBAIU(DUIIMPOBAHHBIN niepcoHan. B
TaKOM CJIydae 3a MEHBIIYIO TUIaTy MPUBJIEKAIOTCA MEHEe KBATH(PUIIMPOBAHHBIC
CHEIHAIUCTHI.

2. boIBaroT cuTyarum, Korjaa HeBO3MOXKHO HAMTH CIEHUAIMCTOB HEOOX0AUMON KBaTH(PHUKAIIH
KaK B cCaMO# opranuzanuu-pa3zpaboTurke, Tak U BHE ee. Hanpumep, B opranuzanuu
"JTydinme Jroau" MOTYT OBITh YK€ 3aHSATHI B IPYTHX MPOCKTAX.

3. Opranuzaius Xo4eT HOBBICUTH MPOPECCHOHATBHBIN YPOBEHb CBOMX paOOTHUKOB. B aTOM
cllydae OHa MOJKET NMPHUBJICYb K YYACTHIO B IPOEKTE HEOMBITHBIX MIIM HEIOCTATOYHO
KBATM(HUIIUPOBAHHBIX PAaOOTHUKOB, YTOOBI OHH IMPUOOPETH HEOOXOUMBIN OTIBIT U TIO-
YUWIIHCH y O0JIee OTBITHBIX CIIEIUAINCTOB.

Takum oOpazom, mouTH Bceraa noAadOp CHENUATNCTOB AJIs BBIMOJIHEHHS MPOEKTa UMEET OIl-
peeneHHbIC OTPAaHUYCHHUS U HE SIBJISICTCS CBOOOTHBIM. BMecTe ¢ TeM He0OX0AMMO, YTOOBI XOTs OBl
HECKOJIbKO WJIEHOB TPYIIbI pa3pabOTUMKOB HMMENH KBATM(PHUKAIMIO M OMNBIT, JOCTATOYHBIC IS
pa®oOTBl Haj JaHHBIM NTPOEKTOM. B MPOTHBHOM ciy4ae HEBO3MOXXHO H30ekaTh OMIMOOK B
pazpabotke I10.

PykoBomuTens mpoekrta OOBIYHO OO0s3aH IMOCHUIATH OTYETHI O XOJAE €ro BBIMIOJHEHHS Kak
3aKa34yuKy, TaK M TOJPSAHBIM OpraHu3alUsM. OTO JOJDKHBI OBITh KpaTKue JOKYMEHTHI,
OCHOBAaHHBIC HAa MH(OPMAIUH, U3BJIEKaEMON U3 MOJPOOHBIX' OTYETOB O MpoeKTe. B 3Tux oTderax
JNOKHA OBITh Ta uHGOpMaLMA, KOTOpas TMO3BOJSIET YETKO OIEHUTh CTENeHb TOTOBHOCTH
CO3/1aBaEMOT0 MPOTPAMMHOTO TIPOIYKTA.

B pamkax kypca «TexHomoruss pa3pabOTKH MPOrPaMMHOTO OOECTeueHUs» BbIIEICHBI
CJIeIYIOIME POJU B TpymIie o pazpadotke [10:

e PyxoBoautens — obl1iee pykoBOJCTBO IPOEKTOM, HalTUCAHKE TIOKYMEHTAIlUU, OOILIEHHE C
3aka3zunkom [10

e CucrtemHBIN aHAIUTUK — pa3paboTka TpeOOBaHMIl (COCTaBIEHUE TEXHUUYECKOTO 3a/IaHus,
MPOEKTa MPOTrPaAaMMHOTO 00eCTIeUeHHS )

e Tectep — cocTaBieHre TUIaHAa TECTUPOBAHUS U arTecTanuu roroBoro 10 (mpoaykra),
COCTaBJICHHE CIICHAPHSI TECTUPOBAHUS, 0a30BBIN IPUMEP, MPOBEACHUE MEPOTIPHUSIITHIA IO
IJIaHY TECTUPOBAHUS

e Pa3paboTunk — MosenupoBaHNe KOMIIOHEHT ITPOrPAMMHOTO 0OecrieueH s, KOAUPOBAHUE

I[InanupoBaHue NMpoeKTa pa3padoTKU NPOrPAMMHOIO0 olecneyeHunst

D¢ddexTuBHOE yIpaBlIeHUE MPOTPAMMHBIM MPOCKTOM HANPSIMYIO 3aBHCHT OT MPaBHILHOTO
TUTAHUPOBAHUS PAa0OT, HEOOXOAMMBIX JUIsl €ro BbIMONHEHHs. [lmaH momoraer pyKOBOAUTENIO
MPEBHJICTh TPOOJIEMBI, KOTOPhIE MOTYT BO3HHKHYTh Ha KakKuX-TuO0 3tamax cosmanus 110, u
pa3paboTaTh MPEBEHTUBHBIE MEPHI IS UX MPEAYyNpekaeHus unn pemenus. [1nan, paspaboTaHHbIHI
Ha HAYaJIbHOM JTalle TMPOEKTa, PacCMaTPUBACTCS BCEMH €r0 YYaCTHHUKAMH KaK PYKOBOJSIIAN
JOKYMEHT, BBITIOJTHEHHE KOTOPOTO JOJDKHO MPUBECTH K YCIEIIHOMY 3aBEPIICHUIO MPOEKTa. ITOT
MePBOHAYAIBHBIA TUTAH JIOJDKEH MaKCHMAJIbHO IOJPOOHO OMHUCHIBATH BCE JTallbl peaH3alid
MPOEKTA.

[Iporiecc TIaHMpPOBAHWUS HAYMHAETCS, WCXOASl W3 OINMCAHHUS CHCTEMBI, C OIPEIEICHUS
MPOEKTHBIX OTpPaHWYEHUN (BpEeMEHHBbIE OTpPAaHUYEHUS, BO3MOXHOCTH HAIMYHOTO TME€pPCOHAa,
OIOJDKETHBIC OTPAaHWYEHHS] W T.JI.). DTH OTPaHUYCHHUS IOJDKHBI OINPENENATHCS IMapajulebHO C
OLICHUBAHHEM TIPOCKTHBIX IapaMeTPOB, TAaKUX KaK CTPYKTypa U pa3Mep IMpOeKTa, a TaKkKe
pacmpenenenreM GYHKIMA Cpeld MCIOJHUTENCH. 3aTeM OMpeNesstoTCs dTanbl pa3padOTKu U TO,

Kakue€ pe3yjibTaTbl MOOKYMCHTAIMs, IMPOTOTUIIBI, MTOACUCTEMBI HWJIX BCPCHUU MPOrpaMMHOI0O
11



MPOAYKTA) TOJKHBI OBITH MOTYYEHBI IO OKOHUYAHUH ATUX 3TaroB. Jlanee HaunHAETCA UKINYECKast
yacTh muaHupoBaHusa. CHauana paspabarbiBaeTcsi rpaduk padOT MO BBINOJHEHHUIO MPOEKTa HIIH
JaeTcsl pa3pelieHrne Ha MpOJOJDKEHUE MCIOJIb30BaHUS paHee co3gaHHoro rpaduka. Ilocme storo
MIPOBOAMUTCS KOHTPOJIb BBIIOJIHEHUS PadOT U OTMEYAIOTCS PACXOXKICHUS MEXIY pealbHbIM U
TUTAHOBBIM XOJIOM padoT.

Janee, mo Mepe MOCTYIUICHHUS] HOBOM MH(GOPMAIIMU O XO/I€ BBIMOJIHEHUS MPOEKTA, BO3MOKEH
IIEPECMOTP IEPBOHAYAIbHBIX OLEHOK IapaMETPOB IPOEKTa. IJTO, B CBOIO OYEpEAb, MOXKET
MIPUBECTH K U3MEHEHUIo rpaduka pador. Ecnu B pe3ynbraTe 3TUX M3MEHEHUN HApyIIAIOTCS CPOKU
3aBEpILEHHs] MPOEKTa, IOJHKHBI OBITh MEPEeCMOTpPEHBl (M coriacoBaHbl ¢ 3aka3zunkoMm [10) mpo-
€KTHBIC OTPaHUYCHUSI.

KoneuHo, 60IbIIMHCTBO PYKOBOIUTENEH MPOEKTOB HE YMAIOT, YTO pEaIn3alus X IPOSKTOB
MPOUJET THaaKo, 0e3 Besikux mpodiem. JKenaTesllbHO OMKMCAaTh BO3MOXHbBIE TPOOJIEMBI €I11e 10 TOro,
Kak OHM TIpOSIBAT ceOd B XOJ€ BBINOJHEHUs mpoekra. [losTomy my4iie COCTaBIATh
"meccumuctudeckue" rpaduku pador, dyem "ontumucrtudeckue'. Ho, KOHEUHO, HEBO3MOXKHO
MOCTPOUTH IUIAH, YYHUTHIBAIOIIMK BCE, B TOM YHCIE CIIydailHbIe, MPOOJIEMBI U 3aJEPKKU
BBITIOJTHEHUSI TPOEKTa, MOITOMY M BO3HHMKAeT HEOOXOIMMOCTh MEPHOAMYECKOro IepecMoTpa
MIPOEKTHBIX OTPAaHUYEHUN U 3TANIOB CO3JIaHUS IPOTPAMMHOI0O MTPOIYKTA.

[Inan mpoekTa OJKEH YETKO MOKa3aTh PECypChl, HEOOXOAUMBIE Ui pealn3aluu MPOEKTa,
pazznenenue pabOT HA 3Tambl U BPEMEHHOW rpadyK BBITOJHEHHS THX 3TarnoB. B HEKOTOPHIX Op-
raHU3aIMaX IJIaH MPOEKTa COCTABISAETCS KaK €IUHBIN TOKYMEHT, COAep Kalluii Bce BUIbI IUIAHOB,
ONMCAaHHBIX BbIIIE. B Jpyrux ciaydasx IUIaH [POEKTAa OIHUCHIBAET TOJIBKO TEXHOJOTUYECKUI
npouecc coznanus [10. B takom mane o0s3aTellbHO MPUCYTCTBYIOT CCHUIKM Ha IUIAHBI APYTUX
BUJIOB, HO OHU pa3padaThIBalOTCS OT/AEIBHO OT IJIaHa MPOEKTa.

Jleranu3zanus MJIaHOB MPOEKTOB OYEHb PA3HUTCS B 3aBUCUMOCTH OT THIA pa3padaThiBA€MOTo
IIPOrpaMMHOTO MPOAYKTa M OpraHusanuu-pazpaborunka. Ho B mob6om ciaydae OOJIBIIMHCTBO
IJTAHOB COJIEPIKAT CIICAYIOIINE Pa3Aebl.

1. Bseoenue. KpaTkoe omnucaHue Iejedl NpoeKkTa U MPOEKTHBIX OrpaHUuYeHUil (OIOJKETHBIX,
BPEMEHHBIX U T.JI.), KOTOPbIE BaXKHbI JUIs YIIPABJIECHUS IPOEKTOM.

2. Opeanuzayus evinonnenus npoexma. Onucanue cnocoda moadopa KOMaHbl pa3paboTINKOB
U pacnpezeseHne 00s3aHHOCTeH MeX Ty WieHaMHU KOMaH/Ibl.

3. Ananuz puckog. Onricanue BO3MOKHBIX MTPOEKTHBIX PUCKOB, BEPOSTHOCTH MX TPOSIBICHUS U
CTpaTeruii, HaPaBJIEHHBIX HA UX YMEHBIIICHHE.

4. Annapamuvle u npocpamMmHvie pecypcvl, HeobOXooumbvle Oas pealu3ayuu NnpoeKmd.
[lepeueHp anmapaTHBIX CpPEACTB M NPOTrPaMMHOro oOecreueHHs, HeO0O0XOAUMOro Jyis
pa3paboTKu MPOrpaMMHOIO MpojykTa. Ecinu anmapaTHbele cpeicTBa TpeOyeTcsl 3aKymnarth,
MPUBOAUTCS UX CTOMMOCTb COBMECTHO C Ipa()uKOM 3aKyIKU U MIOCTABKH.

5. Paszbuenue pabom ma smansi. Ilpoliecc peanusanuu nNpoekTa pazduBaeTcs Ha OTIEIbHBIC
IIPOLIECCHI, ONPENEISAIOTCS 3Tallbl BBIIOJHEHHUS NPOEKTA, NPUBOJUTCS ONUCAHUE PE3YJIb-
TaToB ("BBIXOA0B") KaXKJOTO dTarna ¥ KOHTPOJIHHBIE OTMETKH.

6. Ipagux pabom. B 3ToM rpaduke oToOpa’karoTcsi 3aBUCUMOCTH MEXAY OTIEIBbHBIMU IPO-
neccamu (tanamu) paspadotku [10, onleHKHM BpeMeHHM UX BBINOJIHEHUS U paclpeseseHue
YJIEHOB KOMaH/Ibl Pa3pab0TUMKOB 110 OTAEIBHBIM dTalaM.

7. Mexanuzmvl MOHUMOpUH2A U KOHMPOIA 34 X000M 6blnoaHenus npoekma. ONMUCHIBAIOTCS
NPEJOCTaBIIIEMbIE PYKOBOJHUTEIEM OTYETHl O XOJAE BBIMOJHEHUS paboT, CPOKU UX
MIPEIOCTABJICHNUS, a TAK)KE MEXaHU3Mbl MOHUTOPHUHTA BCETO MPOEKTA.

[Inan noymkeH peryssspHO MEepecMaTpUBAThLCS B MpoOIEcce peanu3alnuu npoekra. OJHU 4acTh
1IaHa, HanpuMmep rpaduk padoT, U3MEHSIOTCS 4acTo, Apyrue Oojee cTaOwibHBL [[1s BHECEHUs
M3MEHEHMH B IUIaH TpeOyeTcsl CrenuanbHas OpraHu3alys JTOKYMEHTONOTOKA, MO3BOJISIONIAs OT-
CJIEKUBATh 3TU U3MEHEHUS.

OO0mme cBegeHNs 0 TPeOOBAHMAX K MH(POPMAIIMOHHBIM CHCTEMaM
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[IpoGneMbl, KOTOpBIE TPUXOTUTCS pelaTh CHEMUATNCTaM B  MPOIECCe  CO3JaHUus
MIPOrpaMMHOTO obOecTieueHusI, 0OUeHb CJIOXKHBI. [Ipupona »Tux nmpobieMm He Bcerjaa sicHa, 0OCOOCHHO
ecnu paspabarbiBaeMasi MporpaMMHas CHCTEMa WHHOBAlMOHHas. B uyacTHOCTH, TpyAHO YETKO
omnmucath T€ JACUCTBUSA, KOTOPbIE MOJDKHA BBINOJHATH cucrteMa. Omnucanue (yHKIIMOHATBHBIX
BO3MOXXHOCTEH M OTpaHWYCHHI, HAKIIAbIBAEMbIX HAa CUCTEMY, HA3bIBACTCS TPEOOBAHUSIMH K ITOU
cucteMe, a caM Mpoiecc (OPMUPOBAHHUSA, aHaIM3a, JAOKYMEHTHPOBAHUS U MPOBEPKU ATHX
(GyHKIMOHATBHBIX BO3MOXXHOCTEH U OTpaHUYEHHH — pa3paboTKOil TpeOOBaHMIA.

TpeboBanusi moApasznensOTCs Ha MOJb30BATENIbCKUE U cUcTeMHble. [lojb3oBaTenbekue
TpeOOBaHUS — 3TO ONMUCAHKE HA €CTECTBEHHOM SI3bIKE (ILIIOC MOSCHSIONIUE TUATPAMMBI) (PYHKIIHA,
BBITIOJTHSIEMBIX CUCTEMOM, U OTpaHUYEHUHN, HAaKJIaAbIBaeMbIX Ha He€. CucteMHble TpeOOBaHUS — TO
ONMCaHHE OCOOCHHOCTEH CHUCTEMBl (ApXUTEKTypa CHCTEMbI, TpeOOBaHHMS K IapaMeTpam
000pyI0BaHUS U T.J.), HEOOXOAUMBIX 11 () PEKTUBHON peain3aiiui TpeOOBAHUM MTOTH30BATEIIS.

IlepBbie maru no pa3padorke TpedoBaHMii K HHPOPMANMOHHBIM CHCTEMAaM - AHAJIU3
0CYIIIeCTBUMOCTH

Pa3zpaborka TpeOOBaHUIT — 3TO MPOIECC, BKIFOYAIOIINNA MEPOTPUATHS, HEOOXOIUMBIE IS
CO3/IaHUA U YTBEPXKIICHUS JOKYMEHTA, COJIep KAIlero CueupuKalnio CUCTEMHBIX TpeboBaHui. J{is
HOBBIX MPOTPAMMHBIX CHCTEM IPOLECC Pa3padOTKU TpeOOBaHWH IODKEH HAYMHATHCS C aHaIM3a
ocymecTBUMOCTH. Hayanom Takoro ananmn3a siBIsieTcs 001ee ONnrcaHue CUCTEMBI U €€ Ha3HAuYeHUs,
a pe3ysIbTaTOM aHallM3a — OTYET, B KOTOPOM JOJDKHA OBITh YeTKas PEKOMEHJAIMs, MPOJ0DKATh
WIM HET Mpolecc pa3paboTKu TpeOOBaHUI MPOEKTUPYEMOU cHUCTeMBbl. [[pyruMu cioBamu, aHaiu3
OCYIIIECTBUMOCTH JOJDKEH OCBETHUTH CIICAYIOIINE BOIIPOCHI.

1. OrtBeuaet nu cucteMa oOLIUM U OU3HEC-TENSIM OpraHu3allMu-3aKa3uika U OpraHu3auu-
pa3paboTunka?

2. MoHO 11 peanu30BaTh CHCTEMY, UCIIOJIb3Ys CYIIECTBYIOIINE HA JaHHBIH MOMEHT TEXHO-
JIOTUU ¥ HE BBIXOJS 32 MPEACIIbI 3aJAaHHOW CTOMMOCTH ?

3. MoxHO 11 00beTUHUTH CUCTEMY C APYTUMHU CUCTEMAaMHU, KOTOPBIE YK€ IKCILTYaTUPYIOTCS?

Kputnueckum siBiIsieTcs BONpOC, Oy/eT M CUCTeMa COOTBETCTBOBATH IEJSIM OpTaHU3aIlHH.
Ecnu cuctema He COOTBETCTBYET J3TUM LIEsIM, OHA HE MPEACTABIsSET HUKAKOW IEHHOCTH IS
opramm3ani. B TO ke BpeMs MHOTHE OpraHu3alud pa3padaThIBAIOT CHUCTEMBI, HE
COOTBETCTBYIOIIME WX LEIsAM, JTHUOO HE COBCEM SICHO MOHUMAs 3TH IENH, JTUOO MOJ BIUSHUEM
MOJIMTHYECKUX WM OOIIIECTBEHHBIX (PaKTOPOB.

Ilopsinok BbINOJTHEHHS PA0OTHI:

1.  W3yuuts mpennaraeMblii TEOPETUUYECKHI MaTepHall.
2.  CocraBuTh NOAPOOHOE OMKCaHNE HHPOPMAITMOHHON CUCTEMBI.
3. Ha ocHoBaHMU ONMCaHHS CUCTEMBI IPOBECTH aHAIU3 OCYIIECTBUMOCTH. B xo/1e
aHaJlM3a OTBETUTH HAa BOIIPOCHI:
e Ymo npouszotioem c opeanuzayuet, eciu cucmema He 6yoem 88e0eHd 8 IKCHAYamayuro?
e Kakxue mekywue npodiemvl cyujecmsayrom 8 op2aHu3ayul U KaxK Ho8as Cucmema nomoxcem
ux pewums?
e Kaxum obpazom cucmema 6ydem cnocobcmeosamn yensim ousneca?
o Tpebyem nu paspabomka cucmemvl MexHOIO2UU, KOMOPAsL 00 9MO20 He UCHONb308ANACH 8
opeanusayuu?
PesynpTaTom aHanm3a qOKHO SBUTHCS 3aKITFOUEHHE O BOSMOXKHOCTH PEaIM3alliH MPOEKTA.
4.  PacnpenenuTs ponu B Tpymie (PyKOBOIUTENb MPOEKTA-pa3pabOTUMK, CHCTEMHBIN
aHATMTUK-Pa3padO0TUHK, TeCTEP-pa3padOTIHK).
5. 3anoMHUTh pa3/elbl IaHa:
e Bgeoenue
o Opeanuzayus 6bINOJIHEHUS NPOEKMA
o Aunanus puckos
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Paznenbl JOMKHBI coepKaTh PEKOMEHIAIUN OTHOCUTEIBHO pa3paboTKH CUCTEMBI, 6a30BbIe
MIPEIIOKEHUS TT0 00BEMY TpeOyeMoro 010 pKeTa, YUCITy pa3paboTIYMKOB, BpEMEHHU U
TpeOyeMOMy MPOrpaMMHOMY OOECIIEYCHHIO.
6. CocTaBUTb OTYET O IIPOAEIaHHON paboTe.
®opma npeacTaBiaeHus pe3yabTara:
1. Ilenb paGoThl
2. Baenenmne. Kpatkoe onucanue memnei mpoekTa U IpOSKTHBIX OTpaHUYeHUH (O0IKETHBIX,
BPEMEHHBIX U T.JI.), KOTOPbIE BaXKHbI JUIsl YIIPABIECHUS IPOEKTOM
3. Ommcanue nnpopmaimonnoi cucreMsl (I10) - HanUYKe 3aKITFOYEHUST O BOSMOKHOCTH
peanu3auy IpoeKTa, COASPKAIEro PEeKOMEHAALUU OTHOCUTEIBHO Pa3paboTKU CUCTEMBI,
0a30BbIe IPEIIOKEHUS 110 00BEMY TpedyeMoro 010 KeTa, YUCIly pa3padoTINKOB, BPEMEHH
U TpeOyeMoMy IPOrpaMMHOMY 00€CIIeYEHUI0
4. AHanu3 oCyIleCTBUMOCTH (COTJIACHO TPeOOBAaHUAM K Pe3yJIbTaTaM BBIIOIHEHUS), yKa3aTh
BO3MOJKHBIE IPOOJIEMBI U ITYTH UX PELLCHMSL.
Pomu ygactHuKOB rpymisl pazpaborku [10.
IIporpamMmHoO-anapaTHbIE CPEJICTBA, UCIIOIb3yEMbIE IIPU BBIITOJIHEHUH PAOOTHI.
3axitoueHue (BbIBO/IbI)
Crnucok ucrnoab3yeMon JINTepaTypbl
Kputepun onenkmn:
PaboTta BbINOJIHEHA NOJHOCTHIO U HE COAEPKUT OIIMOOK, CTYIEHT Y4el U paccMoTpell
0CcOOEHHOCTH MPEIMETHOM 00J1aCTH ¥ TPAMOTHO MPEICTABHUI OTYET — OLIEHKA «OTIMIHOY.

PaboTa BbINONHEHA MOJHOCTBIO, HO COJEPXKHUT He Oojee AByX OLIMOOK, CTYIAEHT ydel U
paccMoTpesl OCOOEHHOCTM NPEeIMETHOH 00JacTM M TIpaMOTHO MPEACTaBUI OTYET — OIEHKA
«XOPOLIO».

Pabora BbITIOIHEHA C OMIMOKaMU, CTYJICHT HE TMOJHOCTBIO YUl U PACCMOTPEN OCOOCHHOCTH
IPEeIMETHOM 007aCTH U IPEACTaBUI KPATKUM OTYET — OLEHKA «yJOBIECTBOPUTEIHHO.

Pabora BbImonHEHa ¢ rpyObIMH OMIMOKaMM, CTYJEHT HE y4el OCOOEHHOCTH MpPEeIMETHON
00J1aCTH, OTYET COCTaBJIEH HETPAMOTHO — OLIEHKA «HEYOBIETBOPUTEILHOY.

ONo O
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Tema «OcHOBHbIE NOHATHS U CTAHAAPTU3ANMS TPeOOBAHMI K IPOrPaMMHOMY 00ecedeHHI0»

JlabopaTopnasi pabora Ne 1
«Pa3paboTka 1 opopMIIEHHE TEXHUUECKOTO 3aJaHUs»

]_Ie.]]b: O3HAKOMHUTBCA C IIpaBWJIaMH HAIIMCAHHA TCXHHUYCCKOI'O 3aJlaHH:A.

Bbinosinus padory, Bel Oyaere:
ymemb:
— V3. ananu3upoBaTh NPOCKTHYIO U TEXHUYECKYIO IOKYMEHTALIUIO.
— V4. ucnonb3oBaTh CHEHUATU3UPOBAaHHBIE TpadUyecKue CpeAcTBa IMOCTPOCHUS U
aHaJIM3a apXUTEKTYPbI MPOTPAMMHBIX TPOAYKTOB.

MarepuajibHoe o0ecnieyeHue:
[Taket Microsoft Office, moctym k Internet pecypcam.

3aganue:

[lo ykazanuio mnpenojaBaTens BbIOEpUTE WHIWMBUAYyaldbHOE 3adaHue. Paspaboraiite
texandeckoe 3amanue B coorBercTBum ¢ ['OCT 19.106-78 Ha co3maHue MPOrpaMMHOTO MPOIYKTa
10 BCeM TpeOOBaHUSIM.

1. Pa3paboTka nmporpaMMHOTO KOMIUIEKCA «YTIpaBIeHUE KPeIUTaMHU B OaHKEY.

. Pa3paboTka nmporpamMMmHoro komriiekca «OTeneHne KouiemKay.

. PaspaboTka nmporpamMMuoro komruiekca «O0cykuBaHue 6aHKOMaTa.

. Pa3paboTka nmporpaMMHOT0 KOMILIeKca «Y IpaBiIeHHE TOCTUHUIICH.

. PazpaboTka mporpaMMHOTo KoMIuiekca «MarasuH 1o Ipo/iae aBTo3am4acTein».
. Pazpabotka nporpamMMHoro komruiekca «CTpouTenbHas Gupmay.

. Pa3zpaboTka nporpaMMHOTo KoMIuiekca «YpaBieHue OMOINOTEYHBIM (POHTIOMY.
. Pazpabotka mporpamMmMuoro komruiekca «APM paboTHuKa ckiaga

9. Pa3zpaborka mporpamMMHoOro komrmuiekca «APM anMuHuCTpaTtopa aTelibe MO0 PEMOHTY
OPTTEXHUKI»

10. Pa3paboTka nporpamMmmMHOro KoMiuiekca «APM anmMunHmrCcTpaTopa aBTOCaIoHa.

11. Pa3zpaboTka nporpamMmmHoro komiiekca «APM agMuHHCTpaTOpa pecTopaHay.

12. Pa3paboTka nporpamMmMHoro komruiekca «APM aamunucTparopa ¢putHec-kiryday.

13. Pa3zpaboTka nmporpamMmmMHOro komiiekca «APM aqmMuHuCTpaTopa a3pornopray.

14. Pa3paboTka nporpaMMHOTo KoMiuiekca «APM paboTHuKa oTaena KaIpoBy.

15. Pa3zpaboTka nporpamMmmHoro komiekca «APM agMuHUCTpaTOpa CIIOPTKOMILIIEKCAY.

0 3O\ L kAW

Kpartkue Teopernyeckue cBeaeHH:

I'OCT 19.201-78. Hacrosimuii cTanAapT yCTaHABIMBAET MOPSIOK IOCTPOCHUS U OPOPMIICHHS
TEXHUYECKOTO 3aJaHus Ha pa3pabOTKy MpOTpaMMbl WM MPOTPAMMHOTO  HM3ACTHS  JUIS
BBIUUCIIUTENILHBIX MallliH, KOMILJIEKCOB M CHUCTEM HE3aBHCHMO OT UX Ha3HA4YeHHs U 00jacTu
MIPUMEHEHHS.

OOmue noaoxeHus

1. Texumueckoe 3amanme odopmisitor B coorBerctBuu ¢ ['OCT 19.106-78 Ha mmcrax
dopmara A4 u A3 nmo I'OCT 2.301-68, kak mpaBuio, Oe3 3amonHeHus noineil nucra. Homepa
JUCTOB (CTPaHUI]) TPOCTABIISIOT B BEPXHEH YaCTH JINCTA HAJl TEKCTOM.

2. JIuct yTBEpXKACHUS U TUTYIbHBIA JaucT opopmisitoT B coorBercTBuM ¢ 'OCT 19.104-78.
NudopmanonHyto yacTh (aHHOTALMIO U COJAEPKAHME), JIMCT PErucTpaluu HU3MEHEHHH
JIOMyCKAETCsl B TOKYMEHT HE BKJIIOYATh.
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3. Jlns BHeceHWs W3MEHEHUWH W JIOMOJNHEHUH B TEXHUYECKOE 3aJ[aHUE Ha TMOCIETYIOIINX
CTaluAX pa3pabOTKW MpPOrpamMMbl MJIM MPOTPAMMHOIO M3JENIMs BBITYCKAIOT JOMOJHEHUE K HEMY.
CornacoBaHue W YTBEp)KJICHUE JIOMOJHEHHUS K TEXHUYECKOMY 3aJaHHUI0 TMPOBOISAT B TOM IKE
MOPsAIKE, KOTOPBIA YCTAaHOBJICH AJI1 TEXHUUYECKOTO 3aJaHMUsl.

4. TexHHUYECKOE 3aJaHHUE JOJDKHO COJIEPIKATh CISAYIOIINE Pa3/IeIbl:

— Ha3BaHUE IPOrpaMMbl U 00J1aCTh IPUMEHEHHS,

— OCHOBaHHeE Ui pa3paboTKu;

— Ha3Ha4YeHHE pa3paboTKH;

— TEXHUYECKHUe TpeOOBaHUS K MPOTrPAMME WIIH MPOTPAMMHOMY U3ICITHIO;
—  TEXHUKO-DKOHOMHUYECKHE MMOKA3aTeIH;

— CTaJIMU M dTarbl pa3paboTKU:

— TIOPSAOK KOHTPOJISI ¥ IPUEMKH;

—  TPUIIOKEHUS.

B 3aBHCHMOCTH OT OCOOCHHOCTEH MPOrpaMMbl WM HMPOrPAMMHOTO HW3JENHs JIOMYCKaeTCs
YTOYHSATH COJCPKAHUE PA3/ICIIOB, BBOJUTH HOBBIC Pa3/ICiibl UIH OOBEAUHATH OT/ICITbHBIC U3 HUX.

5. ConmeprkaHue pa3aenoB

5.1. B paznene «HanMeHnoBanue u 00s1acTh NPUMEHEHMS» YKa3bIBAIOT HAUMEHOBAaHME,
KpaTKyI0 XapaKTePUCTUKY OOJAcTH MPUMEHEHHS MpOrpaMMbl WM MPOTPAMMHOIO HU3JEHHS U
00BEKTa, B KOTOPOM UCTIOIB3YIOT MPOTPaAMMy HITH IIPOTPAMMHOE U3/IEIIHE.

5.2. B paznene «OcHoBanue i pa3paboTKU» JOJIKHBI OBbITh YKa3aHbI:

* TOKYMEHT (JIOKYMEHTBI), HA OCHOBAaHWUHU KOTOPBIX BEACTCS Pa3pabOTKa;

* OpraHu3anus, yTBepAUBILAs 3TOT JOKYMEHT, U JaTa €ro yTBEepP KICHUS;

* HANMEHOBAHUE U (WJIM) YCIIOBHOE 0003HAYEHUE TEMBI pa3padOTKHU.

5.3. B pazgene «Hasznauenme pa3paboTKu» IOMKHO OBITh YKa3aHO (YHKIIMOHAJIbHOE U
IKCILTyaTaIMOHHOE Ha3HAYCHUE TIPOTPAMMBI UJIH IPOTPAMMHOIO H3/ICTIHS.

5.4. Paznen «Texauueckue TpeOOBaHUS K IPOrpaMMe HIIM TPOrPaMMHOMY

W3JICIIVIO» JOJKEH COIEePIKATh CIICIYIOIINE TTOIPa3 IeITbl:

— TpeboBaHUs K PYHKIIMOHAIBHBIM XapaKTePUCTHKAM;

— TpeOOBaHMHU K HAJIC)KHOCTH,

—  YCJIOBHSI OKCILTyaTalluu;

— TpeboBaHUS K COCTaBYy U MapaMeTpaM TEXHHUUYECKHUX CPEJCTB;

— TpeboBaHUs K MHPOPMAIIMOHHON U IPOrPAMMHOM COBMECTHUMOCTH;
— TpeboBaHUS K MAPKUPOBKE U YIAKOBKE;

— TpeOOoBaHMS K TPAHCTIOPTHPOBAHUIO M XPAHCHUIO,

— creuuanbHble TpeOOBaHUS.

5.5. B moapasnene «TpeboBanusi kK (PyHKIIMOHAIBHBIM XapaKTEPUCTHUKAMY JIOJHKHBI OBITH
yKa3zaHbl TpeOOBaHMs K COCTaBY BBIMOIHIEMbIX (YHKIUI, OpraHU3ali BXOIHBIX M BBIXOJHBIX
JAHHBIX, BPEMEHHBIM XapaKTePUCTHKAM | T. 11

5.6. B mompaznene «TpeboBaHuS K HaIEKHOCTH» HOJKHBI OBITH yKa3aHbl TpeOOBaHUS K
o0ecreueHn0 HaJaeKHOro (YHKIIMOHUPOBaHUs (0OecredeHre yCTOMYMBOrOo (PYyHKIIMOHUPOBAHUSA,
KOHTPOJIb BXOJHOHM U BBIXOJHOW WH(MOpMAIIMU, BpeMsi BOCCTAHOBIICHHS MOCIIE OTKa3a U T. II.).

5.7. B moapazmene «YcClOBHS OKCIUTyaTalldW» JOJDKHBI OBITh yKa3aHBl  yCIIOBUS
JKCIUTyaTaluu (TeMIepaTypa OKPYKAIOIIEro BO3 JIyXa, OTHOCUTENbHAsl BIAKHOCTh U T. M. JJIA
BBHIOpAaHHBIX THIIOB HOCHUTENICH MaHHBIX), TPU KOTOPBIX JIOJDKHBI 00ECIeYMBATHCS 3a/IaHHBIC
XapaKTepUCTHKHU, a TakKe BHJ OOCIYXHBaHH, HEOOXOJUMOE KOJIWYECTBO M KBaNU(UKAIUS
TepcoHaIa.

5.8. B mompaznene «TpeboBaHusSs K COCTaBy W MapaMeTpaM TEXHHUYECKUX CPEICTBY
VKa3bIBAlOT HEOOXOJMUMBIH COCTaB TEXHUYECKHX CpPEJICTB C YKa3aHWEM HX TEXHHYSCKUX

XapaKTCPUCTHUK.
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5.9. B nogpaznene «TpeboBanus Kk MHOOPMAIIMOHHONW M MPOrpaMMHON COBMECTUMOCTH
JOJKHBI OBITh yKa3aHbl TpeOOBaHMs K HMH(POPMALMOHHBIM CTPYKTYpaM Ha BXOJ€ M BBIXOJE U
METOaM pEIICHUs, UCXOAHBIM KOJIaM, SI3bIKaM MporpaMMmupoBanus. [Ipu HEOOX0IMMOCTH HODKHA
obecreunBaThes 3aliUTa HHMOPMALUU U IPOTPAMM.

5.10. B monpaznene «TpeboBanust K MApKUPOBKE M YIIAKOBKE» B OOIIEM CIydae yKa3bIBaIOT
TpeOOBaHUS K MApKUPOBKE IPOrPAaMMHOTO HU3J1€/IHs, BApUAHTHI U CLIOCOOBI YIIaKOBKH.

5.11. B monpasznene «TpeGoBaHus K TPaHCIIOPTUPOBAHUIO M XPAHCHHIO» JOJDKHBI OBITH
yKa3aHbl Ul NIPOIPAaMMHOIO W3JENUs YCIOBUS TPAHCHOPTHPOBAHUS, MECTA XPAaHEHHs, YCIOBHS
XpaHEeHHs1, YCIOBUS CKJIAAMPOBAHUS, CPOKH XPAaHEHHUS B PA3TUYHBIX YCIOBHSIX.

5.12. B pasgene «TeXHUKO-3KOHOMHYECKHE IOKa3aTean» JOJDKHBl OBITh yKa3aHbI:
OPHEHTUPOBOYHAST HKOHOMHYECKass A(PQPEKTUBHOCTh NpeAroiaraeMasi rojoBas IMOTPEOHOCTb,
HSKOHOMHMUYECKHE MPEUMYILEcTBa pa3pabOTKH MO0 CPAaBHEHHUIO C JYYIIMMH OTEYECTBEHHBIMH U
3apyOeKHBIMU 00pa3aMu WM aHAJIOTAMHU.

5.13. B pasnmene «Craguu u 3Tanbl pa3padOTKU™® yCTAHABIMBAIOT HEOOXOIUMBIC CTaIUH
pa3paboTKH, ATAIBI U COJepKaHUE PadOT (TIepeueHb MPOTrPaMMHBIX IOKYMEHTOB, KOTOPBIE TOJKHBI
ObITh pa3paboTaHbl, COTIACOBAHBI U YTBEP)KICHBI), a TaKXke, KaKk IpPaBUIIO, CPOKU Pa3paboOTKU U
ONPEIEIAIOT UCIIOTHUTEIEH.

5.14. B pa3znene «Ilopsaok KOHTPOJISI M IPUEMKI» JTOJKHBI ObITh YKa3aHbI BUbI UCIIBITAHUN
u o0uie TpeOoBaHus K IPUEMKE paOOTHI.

5.15. B npuiiokeHHsIX K TEXHUYECKOMY 3aJIaHHIO0 IPH HEOOXOAMMOCTH IIPUBOJIAT:

— eIlepeYeHb HAy4YHO- UCCIIEAOBATEIbCKUX U JAPYrux paboT, 0OOCHOBBIBAIOLIUX
pa3paboTKy;
— * CXEMBI AITOPUTMOB, TaOJIULIbI, ONICAHUS, 0OOCHOBAHUS, PACUETHI U APYTrHUe
— JIOKYMEHTBHI, KOTOPBIE MOTYT OBITh MCIIOJIb30BaHbI IPU pa3paboTKe;
— * JIpyrye UCTOYHUKH pa3pabOTKH.
Iopsinok BbINoJIHEHUs padOTHI:
IIpumep pa3padoTKu TEXHUYECKOI0 3aJaHUS.

Beenenue.

PaboTta BbIIONHsSETCS B paMKax HpOeKTa «ABTOMaTH3UpPOBaHHAs CHCTEMa OIEPaTUBHO-
JUCIETYEPCKOTO YIPABICHUS 3JIEKTPO-, TEINIOCHA0KEHUEM KOPITYCOB MHCTUTYTa».

1.0cHoBaHue 1J1s1 pa3padoTKu

1. OcHoBanueMm it TaHHOM paboThl cirykUT fJorosop Ne 1234 ot 10 mapta 2003r.

2. HammeHoBanue padoThbI:

«Moaynb  aBTOMAaTHU3WPOBAHHOM CHCTEMbI  OINEPATUBHO-AMCIIETYEPCKOIO  YIPABICHUS
TEIUIOCHA0)KEHUEM KOPITyCOB MHCTUTYTa».

3.Ucnonnntenu: OAO «JlabopaTopus co3/laHus MPOTPAMMHOTO 00ECTICUCHHSI.

4.CouCIIO/IHUTEIN: HET.

S.Haznayenue pa3padoTku

Co3naHue MoOAysst A7l KOHTPOJIS M ONEPAaTUBHOM KOPPEKTHPOBKH COCTOSHHS OCHOBHBIX
rapaMeTpoB TerioodecnedeHus: KoprmycoB MOCKOBCKOT0 HHCTUTYTA.

6. Texunueckne TpedOBaAHUA

6.1. TpeGoBaHus K QYHKIMOHAIBHBIM XapaKTEPUCTHKAM.

6.1.1. CocraB BeinonHsaeMbIx QpyHKIMH. PazpadateiBaemoe 110 nomxHo obecnieunBaTh:

— cbop u aHanu3 WHGOPMAIIMKM O PACXOJIOBAHUU TEIIa, TOPSYEH M XOJIOIHON BOJABI 1O
JTAaHHBIM TEINIOCUeTUYNKOB SA-94 Ha BceX TEMIOBBIX BBIXOHaX.;

— cbop ¥ aHanu3 HMHGOpPMAIMU C YCTPOHCTB YIpPaBJIEHUS CUCTEMaMH BO3YLIHOTO
ororieHus 1 koHauuoHuposanus tuna PT1 u PT2 (pa3pabotku kadeapsr CMMD u

TIL);
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— TpeIBAapHUTENbHBIA aHATU3 WHPOPMAIMM HA MPEIMET HAXOXKICHHS MapaMeTpoB B
JOMYCTUMBIX Tpe/esaX U CUTHAIM3UPOBAHUE NMPH BBIXOJE MAapaMETPOB 3a MPEIEIIbI
JIOITYCKa;

— BBIJAYy PEeKOMEHJAIMI 10 TajbHenel pabore;

— 0ToOpakeHHEe TEKYIIEro COCTOSIHUS 0 HA0Opy MapaMeTpoB - HUKINYECKU MTOCTOSHHO
(pexuM pabOTBHl KPYIJIOCYTOUHBIH), MPU COXPAaHEHHH NEPUOAMYHOCTH KOHTPOJIS
MPOYUX APAMETPOB;

—  BU3YaJIH3AlHI0 HHPOPMAIMH 110 PACXOTY TEIIOHOCUTEIIS:

— TEKYIIYI0, aHAJIOTUYHO MOKa3aHUSM CUETUYHKOB;

— C HaKOIUICHUEM 3a MPOIIEANINE CYTKU, HEIEe0, MECALl - B BHJI€ TI0YACOBOTO
rpaduka a1 nHPOpMAaIUH 3a CYTKU U HEIEeI0;

— CYTOYHBIN pacxo/ - Iyisi HHPOpPMAIIIH 32 MECHIII.

Jlis  ycTpOMCTB yHpaBieHUST NPUTOYHOM BEHTHIIALMEH TeKymas HHpopManus J0KHA
COJIep’KaTh HOMEpP NPHUTOYHON CHCTEMBI W BCE IapaMeTphl, BbIIaBaeMbIC HAa COOCTBCHHBIN
UHIUKATOP.

[To oTnenpHOMY 3aIPOCY OCYIIECTBIISIIOTCS BHYTPEHHUE HA CTPOUKH.

B koHIIe 0TYeTHOTO Meproa cucTeMa JI0JKHA apXUBUPOBATH JaHHbIC.

6.1.2. Opranu3zanusi BXOJHBIX U BBIXOJHBIX JAHHBIX.

Hcxonupie naHHbIE B CHCTEMY IMOCTYMAIOT B BHJIE 3HAUYEHUN C AATYUKOB, CTAHOBJICHHBIX B
MIOMEILEHUAX MHCTUTYTa. OTH 3HAU€HUs OTOOpakaioTcsi Ha Kommblorepe aucneryepa. llocne
aHalM3a TOCTYNHBIIEH HWHQPOPMAIMM OMEpaTop JUCHETUYEPCKOr0 MYHKTa YCTaHABIMBAET
HEOOXOUMBIC TapaMeTPbl JUISI YCTPOWCTB, PETYIHUPYIOIIUX OTOIUICHWE W BEHTWIAIWIO B
MTOMEILIEHUSX.

Bo3mokHa Takke aBTOMAaTH4yecKas YCTAaHOBKA HEKOTOPBIX MapaMeTpoB MJIS YCTPOWCTB
PEryJIUpPOBaHMUS.

OCHOBHOH PEKUM HCTOIH30BAHUS CHCTEMBI - €XKe/IHEeBHas padoTa.

6.2. TpeGoBaHus K HAJICKHOCTH.

Jlna obGecrieueHus: HaIe)KHOCTH HEOOXOIUMO TIPOBEPSATh KOPPEKTHOCTH MOTy4aeMbIX JTaHHBIX
C JIaTYHKOB.

6.3. YcioBust 9KCIITyaTallii U TpeOOBaHUS K COCTaBY M MMapaMeTpaM TEXHUUYECKUX CPECTB.

Jy1st paGoTHI CHCTEMBI TOJKEH OBITh BBIICNIEH OTBETCTBEHHBIN OTIEPATOp.

TpeboBanust K cocTaBy M MapamMeTpaM TEXHHUYECKUX CpPEICTB YTOUHSIOTCS Ha JTame
ACKU3HOTO MTPOCKTUPOBAHUS CUCTEMBI.

6.4. TpeGoBanus K ”HGOPMAITMOHHOMN U MPOTPAMMHON COBMECTUMOCTH.

[IporpamMma gomkna padotars Ha argopmax Windows 98/ N'T/2000.

6.5. TpeboBaHus kK TpaHCHIOPTHUPOBKE U XpaHeHUto. [IporpaMMa mocraBiseTcss Ha JTa3epPHOM
Hocutene uHpopmanuu. [IporpaMMHasi TOKYMEHTAIHS TIOCTABIISIETCS] B QJIEKTPOHHOM M T€YaTHOM
BUJIE.

6.6. Crienmanibabie TpeboBanus. [IporpaMmmHoe obecnieueHre T0KHO UMETh IPY>KECTBEHHBIH
uHTepdeiic, pacCYNTaHHBIN Ha MOJIB30BaTeNs (B IJIaHE KOMITBIOTEPHON IPaMOTHOCTH )

CpenHel KBamu(UKaIru.

BBuay o0beMHOCTH MPOEKTA 3a/a4ul MPEIoiaraeTcs pelaTh ModTamHo, IPU TOM MOIYIU
I1O, co3manHbIe B pa3HOC BpeMs, JODKHBI MPEATNoaraTh BO3MOXHOCTh HapaIIUBAHUS CUCTEMBI U
OBITH COBMECTHUMBI JIPYT C JPYroM, MO3TOMY JOKYMEHTAIUsl Ha MPUHATOE dKciuTyatanmonHoe [10
JIOJDKHA COJIepKaTh TOJIHYIO WH(OpMAIHIO0, HEOOXOUMYIO IS pa0OTH TPOTPAMMHUCTOB C HUM.

SI3BIK pOTpaMMHUPOBAHUS — TIO BEIOOPY MCIIOHUTENS, JOJKEH 00ecrednBaTh BO3MOXHOCTh
WHTETPAIMH MPOrPaMMHOTO 00ECTICYCHHS C HEKOTOPBIMU BUaMU TTepU(EPUITHOTO 000PYA0BaHUSI.

7. TpeGoBanusi K NPOrPaAMMHOM JOKYMEHTAIIUH
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OCHOBHBIMH JTOKYMEHTAaMH, pPETJIAMEHTHPYIOUIMMH pPa3paboTKy OyIylmux mporpamu,
[Iporpammuoit  Jlokymentanuu (ECII);
PYKOBOJICTBO TOJIb30BATENs, PyKOBOJCTBO aIMUHUCTPATOPA, OMTMCAHUE MPUMEHEHHUS.

JTOJDKHBI  OBITh  JOKyMeHThI EmmnHoi  CHcTeMbl

8. TexHUKO-DKOHOMHYECKHE NTOKA3ATEIH

O PeKTUBHOCTD CHCTEMBI ONPEACISETCS yI00CTBOM HCIIOJIb30BAHUS CHCTEMBI JIJIsi KOHTPOJIS
U YIpaBJICHHUS OCHOBHBIMH IapaMeTpaMu TeII0o00ecreueHus] MOMENICHU WHCTUTYTa, a TaKkKe
SKOHOMHUYECKOW BBITOJ0M, OJIYYEHHOM OT BHEIPEHHUS allllapaTHO-IPOrPaMMHOI0 KOMILIEKCA.

9. ITopsAIOK KOHTPOJISI M IPUEMKH

[locne mepemaun HMcnonHuUTENeM OTACTBHOTO (YHKIMOHAIBHOTO MOJIYJS IPOTPaMMBbI
3aka3uuKy, MOCIEAHUN UMEET IPaBO TECTUPOBATh MOAYJIb B TeueHue 7 aHel. Ilocne TectupoBanus
3aKka3uuK JOJDKEH HPUHATH padoTy MO JaHHOMY 3Taly WJIM B HUCHBMEHHOM BHJE HU3JI0XKHTH
IPUYMHY OTKa3a OT MpuHATUA. B ciydae oGocHoBaHHOro otkasa McnonHurens oOs3yercs

n0paboTaTh MOJYJIb.
Kanennapusiii miran pador.

Ne HasBanue srama Cpoxku dtamna YeMm 3akaunBaeTcs

aTan

1. N3ydeHnue npeaMeTHOU 00IacTH. 01.02.200_ - [Ipennoxenus no
[IpoekTHpOBaHUE CUCTEMBI. 28.02.200_ pabote cucTeMbl. AKT
Pa3paborka CAAYU-TIPUEMKH.
NPEUIOKEHUH 110 peaTu3aliu
CHCTEMBI

2. Pa3paboTka mporpaMMHOTO MOJYJIs 01.03.200_ - [TporpammHBbIit
1o coopy 1 aHanu3y HHPOpMALUU 31.08.200_ KOMILJIEKC.

CO CUETYMKOB M YCTPOUCTB
yrpasieHus. Buenpenue cuctemsl
JUIs OJTHOTO U3 KOPITYCOB.

3 TecTupoBaHue U OTIAKA MOTYJIS. 01.09.200_ - I'oToBas cucrema
Buenpenue cucteMbl BO BCeX 30.12.200_ KOHTPOJIA
KOpITycax. TETTIOCHAOKEeHMS,

YCTaHOBJIEHHAs B
JHCTIETIEPCKOM
MyHKTE.
[IporpammHas

JIOKyMEHTaIus. AKT
ciayu-npuéma pabot

PykoBoauTens pabot

®opma npeacTaBieHus pe3yJbTarTa:
1. Ilens paboTsl

Cunopos A.B.

2. Bsenenme. Kpatkoe onucanue mesei mpoeKTa i MPOSKTHBIX OTpaHUYeHUH (OO KETHBIX,

BPCMCHHBIX U T.)l.), KOTOPBIC BAXKHBI JIS1 YIIPABJICHUA IIPOCKTOM

3. Omnmucanne napopmarmonHoii cuctemsl (I10) - Hanu4we 3aKITIOYSHNST 0 BO3MOXHOCTH
peanu3aiiy MpoeKTa, CoAePKaIero peKOMEHJAllMd OTHOCUTENIBHO Pa3pabOTKU CUCTEMBI,
0a30BbIe MPeUI0KEHUS 110 00BEMY TpeOyeMoro OroKeTa, YUCITy pa3paboTYNKOB, BPEMEHU

U TpeOdyeMoMy IPOrpaMMHOMY 0OeCIeueHUI0

4. AHanmu3 OCymeCTBUMOCTH (COTJIaCHO TPeOOBaHUSIM K PE3yJIbTaTaM BBITTOJTHEHUS ), yKa3aTh

BO3MOXXHBIC HpO6HCMBI U NIYTU UX PCIICHU.
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Ponu ygactHuKOB rpymisl pazpadorku I10.

IIporpammMmHoO-annapaTHbIE CPENICTBA, UCIIOIb3yEMbIE IIPH BBIMOJIHEHUH PAOOTHI.

3axntoueHue (BbIBO/bI)

Crnrcok uCoap3yeMou JTUTepaTyphl
Kpurepun onenkmn:
PaboTa BbINOJIHEHA HOJIHOCTHIO M HE COJEPKHUT OHIMOOK, CTYAEHT I'pPaMOTHO MpeacTaBUil
OTYET — OLIEHKA «OTIUYHO.

PaboTa BbINoIHEHa MOJHOCTBHIO, HO COAEPKUT HE Oojiee ABYX OLIMOOK, CTYIEHT I'PaMOTHO

IIPEICTABUI OTYET — OLIEHKA «XOPOILIOM.

NG

PabGora BEIIIOJIHEHA C OIHI/I6KaMI/I, CTYACHT IIpCACTaBUII KpaTKPIfI OT4YCT — ONCHKa
«YyHAOBJICTBOPUTCIIBHO.
PaboTra BEINIOJIHEHA C FPY6BIMI/I OH_II/I6KaMI/I, OTYCT COCTABJICH HCEIPaMOTHO — OICHKa

«CHCYHOOBJICTBOPUTCIILHOY.
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Tema «OCHOBHbBIE MOHATHS M CTAHAAPTU3ALMSA TPeOOBAHNH K IPOrPAMMHOMY
olecreyeHn10»

JlabopaTopnasi paGora Ne 2
«[locTpoenue apXuTeKTypbl IPOrPAMMHOI0 CPE/ICTBA

Llesib: 03HAKOMHUTBCS C OCHOBHBIMU TIPUHITMITAMH IIOCTPOCHUS apXUTEKTYPhI IPOTPAMMHOTO
CpencTBa.

Beinosinus padory, Bel Oyaere:
ymemb:
— V3. aHanu3upoBaTh MPOEKTHYIO U TEXHUYECKYIO IOKYMEHTALUIO.
— VY4. ucnonb3oBaTh CHEIHATU3UPOBAHHbIC TpadUUecKue CpeACTBa MOCTPOCHHUS U
aHajau3a apXUTEKTYPHI IPOrPaAMMHBIX IIPOLYKTOB.

MarepualjibHoe o0ecreyeHne:
[Maker npuknaaubix nporpamm Microsoft Office, noctyn k Internet pecypcam.

3aganue:

Ha ocHoBaHmum 3amaHusi, TNpenCTaBIEHHOrO B JabopaTtopHoil padore Nel, BBITOIHUTH
IIOCTPOCHHE APXUTEKTYpPbl MPOrpaMMHOro cpezacrtsa. OToOpa3uTh pasiavuHble NPEACTABICHUS:
(YHKIMOHATIBHYIO CBSI3b, CBSI3H I10 TII00AJTBHBIM 00BEKTaM, CBS3b MO OMUCATENSIM OOBEKTOB.

Kparkue Teopernyeckue cBeieHUSA:

PaccMoTpuM nmpHHIUIBL MOAX0AA K PELISHUIO 3a/1auu noctpoeHus apxurektypsl IIC no ee
nporpaMMHOMY Koxy. OHMM M3 CIIOCOOOB MPOBEICHHS aHAIH3a SBIsIeTCs (hopMupoBaHue rpados
C Pa3JINYHBIM YPOBHEM OTOOPaKEHHS BHYTPEHHUX OOBEKTOB M CBsized. MoJenb NaHHBIX OOIbIION
MIPOrpaMMHOM CHCTEMBI, peaJu30BaHHOW Ha s3blkax mporpammupoBanus C/C++, mpencraBiser
co00if HabOPbI AUPEKTOPUH, COJEPKALINX PA3IMYHbIE 110 UCIONb30BAHUIO (DAMIIBI: C UCXOJHBIMU
KOJlaMH, C OMHMCAHMEM THUIIOB OOBEKTOB M BcroMorarenbHble. OCHOBHBIE MPHUHIIMIIBI TOCTPOCHUS
apxutektypsl [1C:

* oTroOpaxkeHue rpada cBszeil ¢ailaoB mpoekTa (IMOKa3bIBACT, KAKUM OOpPa3oM HCXOIHBIC
(ailnpl mpoeKTa MOAKIIYAIOT APYT JIPYra);

— oToOpakeHue HepapXuu Hacle0BaHus KJIACCOB;
— oToOpa)keHue auarpaMMbl BbI30BOB (YHKIUHM (Juarpamma IMOKa3bIBaeT, KaKuM
o0pa30M yIpaBlIeHHE [T0Na/1aeT B BHIOPaHHYIO (DYHKIIMIO U Ky/a OHO Tepefaercs U3
Hee; CBA3b Ha AMarpaMMe COOTBETCTBYET BbI30BY (DYHKIIUN);
— peryiaupoBaHue o0beMa 0TOOpakaeMoil HHGOPMAIIMH ITyTEM BBIJICICHUS JIFOOOTO
3JIEMEHTa TPOTpaMMbl C OTOOpaK€HHEM TOJBKO TEX JJIEMEHTOB, KOTOpHIE
B3aUMOJICHCTBYIOT C HUM;
— Ui J1I000ro 3JIeMEeHTa MPOrpaMMbl HEO0OXOAMMAa BO3MOXKHOCTH MPOCMOTPETh
YUYacCTKHU KOZa, B KOTOPBIX ATOT 3JIEMEHT UCIIOJIb3YETCS;
— COXpaHEHHE UCXOJHBIX (ailyioB UccleayeMoi MporpaMMbl B XpaHWIHIIE TaHHBIX;
— BO3MOXHOCTb BBIJEJIEHHUS M3 BCEHl MporpaMMbl TOJBKO HEOOXOIUMOI
(YHKIIMOHATBHOW YacTH U cOOpKa TOJIBKO 3TOM YacTH.

OcHOBHBIE 331aU aHAIN3A:
— BBISIBJICHHE ONMCAHHBIX, HO HEUCIIOJIb3YEMBIX AJIEMEHTOB;
— H3Yy4YEeHHE UCXOJHOTO KOJa, Ha KOTOPBIM OTCYTCTBYET JOKYMEHTAIIMS;
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— HCCJEeI0BAaHUE MCXOMHOIO KOJa AJIs AabHEHIIEH MOAEpHU3ALUK TPOIrPaMMHOIO
MPOJTyKTa,

— HCCJENOBAaHUE HCXOJHOIO KOJAa s JaJIbHEHIIEro IepeHoca IPOrpaMMHOIO
MPOAYKTHI Ha JPYTYIO maatdopmy;

— PECTPYKTypHU3alUs MCXOJHOIO KOJA 4Yepe3 CIECLHMAIBHO CO3IaHHOE XPaHWJIUIIC
JAHHBIX.

Jns pemeHus 3agad ObUIO pa3paboOTaHO CPEACTBO aHANM3a HMCXOJHBIX TEKCTOB. AHAIU3
BKJIFOYAET B ce0s1 BbIJICJIEHUE U3 TEKCTOB IIPOrpaMM HEOOX0IMMON pa3paboTUuKy HH(pOpMALMK IS
MOUCKA MpoIenyp U (PyHKIHUIA, U1 TOMCKA UMEH ONKCAaHMsI TUTIOB OOBEKTOB M caMuX 00bekToB. Ha
OCHOBE BbII€TICHUS (DOPMUPYIOTCSI CTPYKTYphl Pa3IMUYHBIX TUIIOB - 10 (YHKLUAM U HPOLELYPAM,
1o o0beKTaM (MX MMEHaM, UX THIIaM) C OTOOpaXeHHUEM aJpeca HaXOXKJIEHUS NCKOMOTO 00beKTa U
€ro cBs3eil ¢ OpyruMu OObEeKTaMHu (HampHUMeEp, CIHMCOK BCEX MOJYMHEHHBIX (YHKIUI OZHOrO
MOMYJIs).

OcHOBHOM NOJX0/ IpU pa3paboTKe CPEeICTB aHAIM3a UCXOJHBIX TEKCTOB - CO3JJaHHE KpOccC-
w1aTOpMEHHOTO TpoayKTa. Vcmonp3oBanbl ckpunToBble s3blku Python, Lua. DTo crabuibHbIC
A3BIKM, HCHOJB3YIOLIMECS BO MHOIMX IIPOEKTax B KayecTBE 0a30BbIX MM Ui CO3JaHUA
pacmmpenuit. Jns  mocTpoeHuss Tpaduueckoro uHTepdeiica MoIb30BaTENs  HMCIOJIB30BaHA
oubnuoreka wxWidgets, KoTOpas IO3BOJSET MNPUIOKEHHUIO BBIIJISAETh OJMHAKOBO Ha BCEX
wiarpopmax. OcHoBHOU kox wxWidgets BbI3bIBaeT aieMeHT uHTepdeiica miaThopmbl, BMECTO
TOr0 4YTOObI MOBTOPHO €ro peajgu30BbIBaTb. IJTO NPEAOCTABISACT OBICTPBIA, €CTECTBEHHO
BBINJISAINMN HHTEpdeiic Ha Kaxmoi matdopme. [ KaueCTBEHHOW BU3yalH3alliH UCIIONIb3YeTCs
komiuieke Graphviz. [laHHble TEXHOJIOTMH MOJJIEPKUBAIOT OOJBLIOE KOJIWYECTBO IIATGOPM U
pacnpoCTpaHsAOTCA M0/l CBOOOAHBIMY JINLIEH3USIMH.

Crpykrypa naHHbIX cucreMmbl. [Ipm aHanu3e MCXOQHOrO TEKCTa IpOrpaMMma 3arpyxaeT
O0OBEKTHI B BUPTYAIBHOE XPAHIIIUIIIE JAHHBIX U MMO3BOJISIET OTOOPA3UTh pa3IMyHbIC IPEICTABICHUS:
(GYHKIMOHATIBHYIO CBA3b (pHC. 1), CBSI3U MO I1100aIbHBIM 00BbEKTaM (PUC. 2), CBA3b 10 OMUCATENAM
00bekToB (puc. 3).

Cxema (yHKIMOHAJIBHBIX CBsI3el NpeAocTaBiseT HHMOPMALUIO O HAJIMYUM ONUCAHUSA
Pa3IMYHBIX QYHKIMHA B PACIIOIIOKEHHBIX B PA3HBIX TUPEKTOPHSX (ailyiaXx U 0 TOM, I/leé UMEHHO 3TU
(GyHKIMH BBI3BIBAIOTCS (KaXaas CBs3b Ha JUarpaMMe COOTBETCTBYET BbI30BY (yHkuuu). Ha
auarpamMMme MOKa3aHo, Kak OyJeT BBIMVIAJETh peKypcus, - 3aMblkaHWe (QYHKIMH 7 caMoil B ceOs.
Kaxnas ¢pynkuus umeer agpec Buna «upextopus 1, @aiin 1.c, @ynkuus”™». g noctpoeHus
rpada cBs3eil KOHKpEeTHOW (PYHKIIMU MOKHO CJIeaTh COOTBETCTBYIOIIUHI 3aIpoc.

Cxema cBs3eil mo rio0anbHBIM OOBEKTAM IIOXO0Ka Ha TMpPeNblIylIylo, HO OTOoOpa)aer
HCIIOJIb30BaHNE TJI00AJbHBIX MEPEMEHHBIX, KOHCTAHT, 00BeKTOB. Cxema omucareneil 0ObEKTOB
oToOpakaeT 3aBUCHUMOCTb DACIOJIOKEHHBIX B pa3HbIX (aillax omMcaHWil KJaccoB, THIIOB,
ctpyktyp. CBs3b Buaa «Tumi —> Tun2» o6o3Hadaer, uro Tum2 sBiAsSETCSs OJHUM U3
coctaBisitounx Tumi. B kimaccax ato otHomenue «Iloromok —> Ponutens». IMeHHO Takoil BUI
MIPE/ICTAaBJICHUM TO3BOJIIET TMOJYYUTh MCUEPNBIBAIONIYI0 HU3KOYPOBHEBYIO HH(MOpPMaLHIO O
pabouem mnpoexte. [Ipu mocTaToyHO OOJBIIMX MPOEKTAX MPOMCXOJUT KOHCOJHMIAIMS BCEH
HeoOxouMoM J1st pa3paboTurka HH(OPMAIMK B OTHOM MECTE.
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l UpeKTOPKN ll

wain_1.¢

Tvn_1

Tvn_2

oalin_2.¢

Tun_3

Tvn_ %

—

Tvn_6

rwpextapun 7]

®aRn_ 3. ¢

Tun 7

Tvun_8

walin_3,¢

AN

-7
/
™~

Twn_7

4

C TaHuapTHbIe ThNbl ofbeKToR

LIanounenaHHbIA

L.

C NNADALLAR TOUKOA

.

naruiackui

-

Puc. 3. OtoOpakeHue cBsi3ei 10 onmucareisiM 00BEKTOB

OT0 MO3BOJIAET Pa3pabOTUNKy OOBEKTHBHO YBHIETh M OLIEHUTH pabOTy MpOrpamMmbl, HAUTH
HEHCIIONIb3yeMble OOBEKTHI (HampumMep, OOBEeKT a Ha puc. 2), OOHAPYKUTh PEKYypPCHH, YBUACTH

POOUTECIIBCKUEC KIIACChI U UX OTJINYHUEC OT ITIOTOMKOB.

Texnonmornueckue 1enouku. [Iporpamma paboTtaeT cremyromuMm oOpa3oM: TpH BbIOOpE
MpOeKTa JAJis aHajau3a MporpamMma MPOU3BOJUT MOWCK HMCXOMHBIX (hailioB W mpu oOHAPYKEHHUH
HaYMHAET 3arpy’kaTh UX B COOCTBEHHOE XPAaHUJIMIIE TaHHBIX, pa30MBasi HA MPOCTEUIIINE OOBEKTHI 1
COXpaHsisl WX 3aBUCHUMOCTH. Ha BTOpoM »JTame MpoUCXOauT paboTa HEMOCPEICTBEHHO C
B 3aBHCHUMOCTH OT IICJIEBOTO TIPEJCTABICHHUS aHAIU3HPYIOTCS
HE0OXOIMMBbIE OOBEKTHI TAHHBIX M CTPOSTCS 3aBHUCHMOCTH, MPOUCXOAUT oOpamieHue k OrapUyim

XpaHWINIIEM,

a HWMCHHO:
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ISl TIONy4YeHUs rpauuecKuX KOOPIUHAT 3JIeMEHTOB. TpeTuil stanm 3akirodaeTcs B OTOOpaKeHUU
Ha dKpaHe MOJIy4eHHOUN uHpopMaluu.

B nanHoii nporpamMMe y IporpaMMuUcCTa €cTh (YYHKIIMOHAN COOPKU MPUIIOKEHHUS JINOO YacTH
npwiokenusa. [lpu  oOblYHOM crocobe cOOpKHM, KOTOPBIH HUCHOJB3YyeTcs OOJIBIIMHCTBOM
nonyisipabix ['OE, OyayT monydeHbl HCHONHSIEMbIH ¢aiin u Habop Oubmmorexk mis paboThl
nporpaMMbl. buOnmoreku BkiIOYalOT B ceOs Bce (PYHKIMHM, U BBIWICHHTH TOJBKO YacTh HE
MpeIcTaBIseTcss BO3MOXHBIM. OObIYHAsE cOOpKa MOKa3aHa Ha puc. 4.

Uro nenate, ecau TpeOyercs coOpaTh MporpamMmy TOJIBKO C OJTHOM WIJIM JBYMSI OCHOBHBIMU
¢bynkuusamu? TpaauuuoHHBIA crnoco® - mnepepadoTKa HCXOAHBIX TEKCTOB, PYYHOH TMOHMCK
3aBHUCHUMOCTEI BBI30BOB (YHKIMI M BKIIOYEHHE B HTOTOBBIM MPOIAYKT TOJBKO BBIOPAHHBIX
¢bynkuuii. Cuctema mo3BoJIsIET aBTOMATH3UPOBATh 3TOT mnpouecc. Ha puc. 5 oroOpaxkeH mporecc
cOOpKH TOJIBKO OJTHOM GyHKIMU (QyHKIHS !).

dainosas cucrema
Hupextopus_ 1

Qaiin Qain
l.c 2c
dynx dyHK
s 1 nus 4
dyHx dyHK
uus_2 nus_5
bynx bynx
uus 3 nusi_0

Hupexropust_2

N
Daiin Daiin
3.c 4c

hynx dyHK
uus_7 ous a

yHK yHK
s 8 st b

hynx dyHx
uus_9 oM C

Komnumnsuus u aMHKOBKa
ITonmyuyennsie aitinbt
Ucnonusemslit gaitn

bubnuoreka ¢pynxumii N
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bubnuoteka ¢pynkumii N
Puc. 4. O6prynas cbopka

[Tonmp30BaTenb CUCTEMBI, BBIOPaB HYXHYIO KOMIIOHOBKY (TpeOyemble (YHKIHH) H
pacnosoxenue ¢aiioB LEIeBOro MPUIOKEHHS, 3amyckaeT npouenypy oodpadotku. [Ipoucxomgur
oOpalieHne K XpaHWIHILy JaHHbIX, TOATOTOBKA JaHHBIX, CO3aHUE HOBOWM MEPAPXUHU TUPEKTOPUH U
BBITPY3Ka HEOOXOUMBIX 00BEKTOB (KJIaccoB, GYHKIMHA U T.J.) B MUKPOCPERY JIsi COOpKH -(haitioB
HOBOTO npoekTa. daiisibl UMEIOT pacmnoioKeHne, BbIOpaHHOE MoJb30BarenieM. [lanee mpoucxoast
KOMITWISILMS U IMHKOBKA. Pe3ynbTaTom SBISIOTCS MCHOMHSAEMBIN (aiis ¢ TpeOyeMbIMU G yHKIIUSIMU
u OubnmoTeka, KoTopas COJCpKHUT TpeOyeMble 3aBHCHUMOCTH. BO03MOXXHOCTh BBIIEICHUS
HeoOXOMUMBIX (DYHKIUH MOJIe3HA MPU MOIU(MUKALUU MPUIOKEHUS, NPH KOJJIEKTUBHON paboTe,
IPU ayAUTE UCXOHBIX TEKCTOB CTOPOHHEH OpraHu3aIuei.

Jlis  uccienoBaHUST  apXUTEKTYphl MPOTPAMMHBIX — CHCTEM  HCHOJb3YeTCs  HOTalus
CTPYKTYpHOTO MoOJenupoBaHusi, mnpuHsATas B uHCTpyMeHTe KLOCwork Architect. 3tor
MHCTPYMEHT TMpPEAOCTaBIsIeT BO3MOXHOCTh ABTOMATHUYECKOrO U3BICUEHHS MoOAeNed U3
MPOTPaMMHOTO KOJIa U X pedakTHpoBaHus. [laee paccMaTpuBaeTCst 3Ta HOTALUSI.

Mopnenu mporpaMMHbIX cucteM, ucnonb3dyemble B KLOCwork Architect (B nanpHeimem-
MOJICTIb), OTHAJICHHO HAOMUHAIOT MOJEIM THIA «CYIIHOCTh - OTHOIICHHE» (entity-relation
models). OCHOBHBIMH €TUHUIIAMH MOJEIH SBJISIOTCS apXUTEKTYPHBIE OJIOKU ¥ OTHOILIECHUS.

YpaHuIML{e AaHHbIX
Tunu obvexTon
Tun_1
. AN -
®afin_1.c ®aitn_2.c vn_2
I N Y ]
hyHrunE_2] hyrkuma_S)
hyrikuns_3] pyrxunn_6 CTaHpapTHee Tunk 06bekTos
Llesoumnce ksl s
C nnaganwen ToYKon T
Jlor nyecxkai &
3anpoc na cbopky “"dyHKkums_1°
Y
Mukpocpena
caiin_1.c ®ain_2.¢c
hyxums_1 dynruma_4

. KOMMUNAUKME ¥ NHHKOBKE
\ 4 B

MonyveHHue dai §

Bubnnorexa

Wcnonuremwit daiin %
hyvKUmMRA

Puc. 5. Tlpornecc coopku ogHOM PyHKITUN

dopma npeacTaBiaeHus pe3yabrara:
I'padnueckoe oToOpaXkeHNE Pa3IMUHBIX MPEJICTaBICHUN: (PYHKIMOHAIbHBIE CBA3H, CBSI3U 110

r100aIbHBIM O6’I)CKT3.M, CBSI3b 10 OIKCATENISIM OOBEKTOB.

Kpurepum ouenku:
PaboTa BbINONIHEHA TOJIHOCTHIO M HE COJAEPKHT OIMIMOOK, CTYIEHT I'PaMOTHO MpEICTaBUII

OTYET — OICHKA «OTJIHYHO».
PabGora BwImosHeHa MOJIHOCTBIO, HO COACPIKUT HC Oolee ABYX OI_I_II/IGOK, CTYACHT I'paMOTHO

MMpEACTAaBUII OTUYCT — OLICHKA «XOPOIIO».
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PaGora BbImonHeHa ¢ OMMOKaMH, CTYACGHT TMPEICTaBHJ KpaTKUH OTYeT — OICHKa
«yZOBJIETBOPUTEIBHOM.

Pabora BbINOJIHEHA C TpPYOBIMH OIIMOKAaMH, OTYET COCTaBJICH HErpaMOTHO — OIICHKa
«HEYIOBJIETBOPUTEIBLHO.
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Tema «OcHOBHbIE NOHATHS U CTAHAAPTU3ANMS TPeOOBAHMI K IPOrPaMMHOMY 00ecedeHHI0»

JlabopaTopnasi paGora Ne 3
«M3ydyeHue paboThl B cUCTEME KOHTPOJISI BEPCHI»

]_le.]]b! HU3y4YUTb OCHOBHBIC IIPUHIUIIBI pa6OTBI B CUCTEMEC KOHTPOJIA Bepcnﬁ.

Boinosinus padory, Bel Oyaere:
ymembs:
— V1 ucnonp30BaTh BEIOPAHHYIO CUCTEMY KOHTPOJIS BEPCUH.
— Y3. aHanu3upoBaTh POEKTHYIO U TEXHUUYECKYIO JOKYMEHTALHIO.
— V4. ucnonb3oBaTh CHEHUAIU3UPOBAHHbIE TIpaUuUEcKue CpeACTBa IHOCTPOCHHUS U
aHAJIN3a APXUTEKTYPbl IPOrPAMMHBIX IPOTYKTOB.
— V5. opraHu30BbIBaTh 33JJaHHYIO MHTEIPALMI0O MOAYJIEW B NPOrpaMMHBIE CPEJCTBA HA
0a3e uMeroILeHCs apXUTEKTYPbl U aBTOMaTU3aI[MH OM3HEC-TIPOLIECCOB.
— V7. ucnonap30BaTh NpueMbl pabOThl B CUCTEMAaX KOHTPOJISI BEPCUH.

MarepuajibHoe o0ecrnieyeHue:
[Maket npukmaaaeix mporpamm Microsoft Office, Visual Studio, moctym k Internet pecypcam.

3ananmue:
W3yynTh ¥ HACTPOMTH CHCTEMY KOHTpPOJISI BEPCHI MPH BBIMOJHEHUH MPOeKTa B cpeae Visual
Studio B cOOTBETCTBUH € 3aJ[aHUEM, ITPEICTABICHHOM B JJabopaTopHO# padoTe Nel.

KpaTRne TCOPETHYECCKUEC CBCACHUSA

Hauwunas ¢ Visual Studio 2013 Update 1, mons3oBarensim Visual Studio moctymen Git-
KJIMEHT, BCTpOeHHbIN HernocpeacTBeHHO B IDE. Visual Studio yxe B TeueHHe 10CTaTOYHO JOJTOTO
BPEMEHH UMEET BCTPOEHHblE (YHKIMU VYIPABICHUS HCXOJHBIM KOJAOM, HO OHHM ObUIH
OPMEHTUPOBAHBI HA [IEHTPAIU30BaHHbIE CUCTEMBI C OJIOKUPOBKOI1 (aitnos, u Git He 0OYeHb XOPOLIO
BIIHMCHIBAJICA B Takol pabouelt nporecc. [lognepxka Git B Visual Studio 2013 Obuta cyniecTBeHHO
nepepaboTaHa MO CPaBHEHUIO CO CTapod BepcHed, W B pe3ysbTaTe yAalloch JOOUTHCS JIydllen
unterpanuu Visual Studio u Git.

UroObl BOCHONB30BAaThCS 3TOW  (YHKIMOHAIBHOCTBIO, OTKPOMTE MPOEKT, KOTOPBIH
ynpapnsiercs: Git (wu BeimosHHTE Jit NIt U1 CyIIECTBYIOMIEro MPOEKTa) U BHIOCPUTE MYHKTHI
View (Bun) > Team Explorer (Komanausiii o6o3peBarenb) B INIaBHOM MeHIO. B pesynbrare
otkpoercst okHO "Connect" ("[TonkmounTs"), KOTOPOE BHIMISIUT NPUMEPHO BOT TaK:
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Tearn Explorer - Connect * 0
O ¥|0 p
Connect | Consoledpplication] (Local) -

Select Teamn Projects...

4 Team Foundation Service
Sign Up
Services to help you ship high quality software. On time,
every time. Focus on your code, We'll simplify the rest.
Hide
4 Local Git Repositories (2)
Mew « | Add - | Clone - | View Options -

ConsoleApplicationl | C\Consclefpplicationl
PP
€ libgit2 | C:\libgit2

Tearn Explorer

Puc. 1. IToakmouenue k Git-pernosuropuio u3 okaa Team Explorer
(Komannsiii 0603peBaTeb)

Visual Studio 3amomuHaeT Bce MPOEKTHI, ympaBisgeMble ¢ ToMompio Git, KoTopbie Bbr
OTKPBLIM, U OHU JIOCTYIIHBI B CIIUCKE B HWXKHEH yacTu okHa. Ecnu B crincke HET MpoeKTa, KOTOPBIit
BaM HYyXeH, Haxwmure KHOmKy "Add" ("{oOGaBuTh") M ykaxute myTh K paboyeil AUPEKTOPHH.
JIBOMHOW KJIMK IO OJHOMY M3 JIOKIbHBIX Git-pero3UTOPUEB OTKPOET TIJIABHYIO CTPaHUILY
peno3uTopusi, Kotopas BhITISAUT npuMepHo Tak "Home" ("I'maBHas") crpanuna Git-peno3uTopust
B Visual Studio..

Ot1o 1eHTp ympapieHus Git; Korja BBI MHUIIETE KOJ, BbI, BEPOSITHO, MPOBOJIUTE OOIBIIYIO
yacTh cBoero BpemeHu Ha cTpanune "Changes" ("M3meHeHus'"), HO Korga HPUXOAMT BpeMs
M0JIy4aTh U3MEHEHHUs], C/IeJIaHHbIE BalllUMK KOJIJIEraMU 10 paboTe, BaM HE0OXO0AMMO MCIOJIb30BaTh

crpanuibl "Unsynced Commits" ("HecunxponusupoBanubsie kommuThl'") 1 "Branches" ("Betsu").
4 Project

|® Changes V Branches
|T¢ Unsynced Commits |{a' Settings

4 Solutions
Branch: development = | New... | Open...

fa] libgit2.sin | build

Puc. 2. "Home" ("I'naBnas") crpanuna Git-penosuropus B Visual Studio

B nacrosmee Bpems Visual Studio mmeeT MouIHbIN 3a1aya-OpUeHTHPOBAHBIN TpaduuecKuii
untepdeiic ana Git. OH BkIOyaeT B ce0s BO3MOXKHOCTb JIMHEMHOIO MpeACTaBIE€HUS HCTOPUU,
pas3UYHbIE CPEICTBA POCMOTPA, CPEJICTBA BHIOJHEHHS YIAIEHHBIX KOMaH M MHOKECTBO JPYTUX
BO3MOXKHOCTEH. JIJig mpocMoTpa MOTHON TOKYMEHTALMU N0 JaHHON (PYHKIIMOHAIBHOCTH (KOTOpas
3]IeCh HE TpejicTaBieHa), nepeiaure Ha http://msdn.microsoft.com/en-us/library/hh850437.aspx.
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https://git-scm.com/book/ru/v2/ch00/rvs_home
https://git-scm.com/book/ru/v2/ch00/rvs_home
http://msdn.microsoft.com/en-us/library/hh850437.aspx

®opma npeacTraBJIeHUs pe3yabTara:

I1oAroTOBUTE OTYET C IMHEWHBIM MPEACTABIEHUEM UCTOPUH,

Ilepeuncnuth pa3nuyuHbIE CPENCTBA IPOCMOTPA,

[lepeuncnanTh CpeacTBa BBHINOJHEHHS YIIEHHBIX KOMaHM, ¢ KOTOpbIMH Bbl paGotanu mpu
BBITIIOJTHEHUH IIPOEKTA.

Kpurtepun onenkmn:

PaboTa BbINOJIHEHA HOJIHOCTHIO M HE COJEPKHUT OHIMOOK, CTYAEHT I'pPaMOTHO MpeAcTaBUil
OTYET — OLIEHKA «OTIUYHO.

PaboTa BbINOJIHEHA MOJHOCTBIO, HO COJEPXKUT HE OoJsiee OBYX OIIMOOK, CTYIEHT I'PaMOTHO
IIPEICTAaBUI OTYET — OLIEHKA «XOPOILIOM.

PabGora BEIIIOJIHEHA C (HHH6KaMH, CTYACHT HpCACTaBUll KpaTKHﬁ OTYHET — OICHKa
«YyHAOBJICTBOPUTCIIBHOY.
PaboTra BEITIOJIHEHA C FPY6BIMI/I OH_II/I6KaMI/I, OTYCT COCTABJICH HCEIPaMOTHO — OICHKa

«CHECYHOOBJICTBOPUTCIILHO.
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Tema «Onucanue n anaau3 tpedopanuii. {lmarpammor IDEF»

JlabopaTopnasi paGora Ne 4
«ITocTpoenue quarpaMmMbl BApUaHTOB UCIOJIb30BAHUS U JUArPaMMBbl IIOCIEI0BATEIBHOCTH»

Ilesb: W3y4yuTh OCHOBHBIC TMPUHIMUIIBI [OCTPOECHHS HArpaMM BAapHAHTOB WCIOJB30BaHUS W
IIOCJIICJOBATCIBbHOCTH.

Beinosinus patdory, Bel Oyaere:
ymemb:
— V3. ananu3upoBaTh MPOEKTHYIO U TEXHUYECKYIO IOKYMEHTALIUIO.
— VY4. ucnonb3oBaTh CHEIHATU3UPOBAHHbIE TpadUUecKue CpeaCcTBa MOCTPOCHHS U
aHajau3a apXUTEKTYPHI IPOrPAaMMHBIX IIPOLYKTOB.

MarepualjibHoe o0ecreyeHne:
[Maker npukitagabix mporpamm Microsoft Office, Bkirouas Microsoft Visio, noctyn k Internet
pecypcam.

3aganue:
BeimonHuTe peanu3anyio BapuaHTOB HCIOIb30BaHUS U TIOCIIEIOBATEIFHOCTH B COOTBETCTBHU
C 3a/laHMeM, TIPEICTAaBICHHOM B J1abopaTtopHoii padore Nel.

KpaTkue Teopernueckue cBeieHHA:

Juazpammol 6apuanmos ucnonb3o08aHus

[TonsiTue Bapuanta uicnoib3oBaHus (use case) Bnepsbie BBea MBap SIkoOcon u mpuman emy
TaKyl0 3HAYMMOCTh, YTO B HACTOSIIEEC BpPeMsl BapHUaHT MCIOJB30BaHUS MPEBPATHIICS B OCHOBHOM
AJIEMEHT Pa3pabdOTKH U IUIAHUPOBAHUS MPOEKTA.

BapuaHT rcnosib30BaHus NpeCTaBIIseT cO00i Mociea0BaTeNbHOCTh ASUCTBUI (TpaH3aKLuii),
BBITIOJIHSEMBIX CUCTEMOI B OTBET Ha COOBITHE, WHUIIMAPYEMOE HEKOTOPHIM BHEITHHM OOBEKTOM
(neiicTByIOIIMM JMIIOM). BapuaHT MCMOIBb30BaHMs ONMUCHIBAET TUITMYHOE B3aUMOJIEHCTBHE MEXKIY
IIOJIB30BATEIEM M CHCTEMOW. B mpocreiileM ciydae BapuHaHT HUCIIOJIB30BAaHUS OIPEACISIETCS B
nporecce 00CYXKIeHUs C TMojb3oBaTeneM TeX (YHKIMH, KOTOpble OH XOoTen Obl peanu3oBarh. Ha
si3pike UML BapuaHT UCIONIb30BaHUS U300pakaroT CIeAYIOIUM 00pa3oMm:

BEPHHHTHCHDﬂbBDBHHHH

Puc.1l. BapuaHT ucrnonb3oBaHus

HeiictBytomee auIo (actor) — 3TO posib, KOTOPYIO MOJIb30BATENIb UTPAET M0 OTHOLIEHHIO K
cucreme. JleHcTByrole JHIa NPEACTABISIOT COOOW pOJIM, a HE KOHKPETHBIX JIIOJeH wuin
HauMeHoBaHMs paboT. HecmoTpss Ha TO, YTO Ha JguarpaMmax BapHUaHTOB HCIOJIb30BAaHUS OHU
M300pakaroTCs B BUJE CTHIIM30BAaHHBIX YEJIOBEUECKUX (PUTYPOK, JeHCTBYIOIIEE JIUIIO MOXKET TaKXKe
OBITH BHEIIHEH CHUCTEMOM, KOTOpOH HeoOxoamma HeKoTopas WHGOpMaIus OT JAHHOW CHCTEMBI.
Iloka3piBaTh Ha JAMarpaMMe JEHCTBYIOIIMX JIMI[ CJIEAYET TOJBKO B TOM Cily4ae, KOTrJa WM
NEHCTBUTENFHO HEOOXOAMMBI HEKOTOpble BapHaHThl ucnosb3oBaHus. Ha sa3eike UML
JeWCTBYIOIIUE JIUIA TPEICTABISAIOT B BUJE (PUTyp:
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Puc.2. JleiicTBytoree nuio (akrep)
JleficTByronMe aua IeaaTcsl Ha TPU OCHOBHBIX THIIA:
— MOJb30BATECIIH;
— CHCTEMBI;
— JpYrue CUCTEMbI, B3aMMOACHCTBYIOIIUE C JaHHOM;
— BpeMs.
Bpemsi cTaHOBUTCS NEWCTBYIOIIMM JIMIIOM, €CJIM OT HETrO 3aBHUCHUT 3alyCK KaKHX-THOO
COOBITHII B CHCTEME.
Ces3u medicoy sapuanmamu UCNOIb30BAHUS U OEUCBYIOWUMU TUYAMU
B s3pike UML Ha auarpaMMax BapHaHTOB HCIIOJIB30BaHUSA IOIJIEPKMBACTCS HECKOJIBKO
THUIIOB CBSI3€H MEXKIy 3JEMEHTAMH IHarpaMMbl. JTO CBS3M KOMMYyHHKamuu (communication),
BkitoueHus (include), pacmmpenus (extend) u 0606meHus (generalization).
CBsA3b KOMMYHHUKAIlUM — 3TO CBA3b MEXJY BapUaHTOM MCIOJIb30BAHUS U JICHUCTBYIOIIMM
munoMm. Ha s3pike UML CBSI3M KOMMYHUKAallUM IOKA3bIBAIOT C IMOMOIIBIO OJHOHAIPABICHHOU
acconuarnuy (CIUIONTHOW JTMHUH).

Odopmute Kpeaut
1 - AnA Kauenta banka
Knueur Ganka

Puc.3. [Ipumep cBsA3M KOMMYHHKAITUU

CBs3b BKJIIOUEHHS NPUMEHSAETCS B T€X CUTyallMsX, KOIJla UMeeTcs KakoH-1nbo (parMeHt
MOBEJICHHUSI CHCTEMBI, KOTOPBIH IMOBTOpPsIETCS Oojee 4eM B OJHOM BapHaHTe HCHojib3oBaHus. C
MIOMOILBIO TAKUX CBSI3el OOBIYHO MOJEIMPYIOT MHOIOKPATHO UCIIOJIB3YEMYIO (PYHKIIMOHATBHOCTb.

CBs13p paclIUpeHHs] NMPUMEHSETCS] NPU ONMCAHUM W3MEHEHHWH B HOPMAJIbHOM IIOBEICHHUU
cucreMbl. OHa TO3BOJISIET BapUAHTY MCIIOJIB30BAaHUS TOJIBKO NMPU HEOOXOAMMOCTH HCIOJIb30BaTh
(yHKIIMOHAJIbHBIE BO3MOXKHOCTH JIPYrOTo0.

<<extend>>

BbINONHUTL
ycKOpeHHoe

—

—
. TR CHATHE aeHer
co cyera
~
~
~

—
AyTeHTUUMpoBaTh
KNUeHTa

<<include>>

Puc.4. [Ipumep cBSI3U BKJIIOUEHUS U PACIIUPEHUS

C nomol1Ipio CBA3M 0000IIEHUS TOKa3bIBAIOT, YTO Y HECKOJIBKUX JEHCTBYIOIIUX JIUI UMEIOTCS
OO0IIHE YEePTHI.

Cnyxawmn
N
Cnyxawmn ?\' Cnyxawmn BpemeHHbIN %
C no4acoesomn Ha oknage cnyxawmn

onnarom
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Puc.5. [Ipumep cBsizu 06001eHNs

Huaepamma nocnedosamenvrhocmu (sequence diagrams)

JluarpamMma MOCJIE€0BATEIbHOCTH OTPAKAET MOTOK COOBITHIA, MPOMCXOMAIINX B paMKax
BapHaHTa UCIOJIb30BaHHUS.

Bce neiictByrornue Jinia moka3aHbsl B BepXHed yacTu auarpammbl. CTPEIKH COOTBETCTBYIOT
COOOIICHUSAM, TIEPEAaBaCMbIM MEXY JCUCTBYIOIIUM JIMIIOM H O0OBEKTOM HIIM MEXIy O00BEKTaMHU
JUIS BBITIOJIHEHHS TPEOyeMbIX (DYHKIIHA.

Ha muarpamMme mociieZioBaTeIbHOCTH OOBEKT H300paXkaeTcs B BHJEC MPSAMOYrOJbHHKA, OT
KOTOPOTO BHHM3 MPOBEACHA MYHKTHPHAs BEPTHKAJIbHAS JMHHUSA. JTa JIMHHUS HA3bIBACTCS JIMHHEH
xu3nu (lifeline) o6wekra. OHa mpencraBisieT coOOW (GparMeHT >KU3HEHHOTO IMKJIa OOBEKTa B
IpoIIecce B3aUMOICHCTBHS.

Kaxmoe cooOuieHre MpeACTaBIsSeTCs B BHAC CTPEIKH MEXKIY JIMHUSAMH SKU3HU JIBYX
00bekToB. COOOIICHHUS TOABIISIOTCS B TOM TOPS/IKE, KaK OHH IMOKa3aHbl Ha CTPAHUIIE CBEPXY BHU3.
Kaxmoe cooOiieHre moMevaeTcsi Kak MUHHMYM HMEHEeM cooOrieHus. [Ipu sKemaHHH MOXKHO
100aBUTh TaKXe apryMEHTBl W HEKOTOPYIO YIPaBIAIONIYI0 HH(pOpMaIuio. MOXHO MOKa3aTh
camoeserupoBanue (self-delegation) — coodmienne, KOTOpoe 0OBEKT MOCHLIACT CaMOMy cebe, TpU
3TOM CTpEIIKa COOOIICHHUS YKA3bIBACT HA TY XK€E CAMYIO JIMHUIO )KU3HHU.
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Puc. 6. Ilpumep nuarpaMmbl OCII€IOBATEILHOCTH

HOpﬂI[OK BbIITOJTHCHU A

—— e ——————

N3yunTh npeasiaraeMplii TEOPETUUECKUN MaTEpHal.
[ToctpoiiTe muarpamMmMy BapHAHTOB WCIOJNB30BAaHUS JUIsl BBIOPAHHONH WH(MOPMAIMOHHON

CUCTCMEI.

17. Bouan: (20 py§ )
T

i o i e s e

BoinonHuTe peanu3aluio BapuaHTOB HCMOJIb30BaHUS B TEPMHHAX B3aHUMOJCHCTBYIOIINX
00BEKTOB U MPEJICTABIISAIONIYI0 COO0H HAOOp Tuarpamm:

auarpamMM B3auMOJIEHCTBUS (IMarpaMM IOCIEI0BaTENbHOCTH U KOOMEPATUBHBIX JAUArpaMM),
OTpaXKaroIKX B3aMMOIEHCTBHE OOBEKTOB B MIPOIIECCE pealn3allii BApUAHTA UCTIOIb30BAHUS.

[ToctpouTe OTYET, BKIFOYAIOLIHIA

BCC

IIOJIYYCHHBIC

YpOBHU

MOJIEIH,

(byHKI_[I/IOHaJIBHBIX 6J'IOI(OB, IOTOKOB JaHHBIX, XPAaHUJIUI U BHCHIHUX OOBEKTOB.

dopma npeacraBJieHUs pe3yJabTara:
Ienb paboTsl
Beenenue

HpOFpaMMHO'aHHapaTHLIC CpeacTBa, UCIIOJIL3YCMBIC ITPU BBIITOJIHCHHUN pa60TBI.

Omnucanue paboThI
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3akJtoueHue (BbIBObI)

Crnucok UCoJIb3yeMOM JTUTEPATYPhI

Kpurtepun onenku:

PaGotra BhINONHEHA MOJHOCTBIO M HE COAEPKHUT OLIMOOK, CTYACHT T'PAaMOTHO MpPEACTaBUI
OTYET — OLIEHKA «OTJIMYHO».

PaGota BbINONIHEHAa MOTHOCTHIO, HO COJEPKUT HE Oosiee ABYX OUIMOOK, CTYAEHT I'PaMOTHO
MPEACTaBUI OTYET — OLIEHKA «XOPOILIO».

PabGora BEIIIOJIHEHA C OI_I_II/I6KaMI/I, CTYACHT HpCACTaBUIl KpaTKI/Iﬁ OTYET — OICHKa
«YHAOBJICTBOPUTCIIBHO.
PaboTra BEITIOJIHEHA C FPY6BIMI/I OH.IPI6K8MPI, OTYET COCTaBJICH HErpaMOTHO — OICHKa

CHCYHOOBJICTBOPUTCIILHOY.
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Tema «Onucanue n anaau3 Tpedosanuii. [lmarpammel IDEF»

JlabopaTopnasi paGora Ne 5
«[locTpoenue quarpaMMbl KOONepauuu U JuarpaMMbl pa3BepThIBAHUS »

Ilesib: U3y4UTh OCHOBHBIC TPUHITUIIBI IOCTPOCHUS THArPaMM KOOTIEpAIHii ¥ pa3BEPTHIBAHUSL.

BbinosinuB padory, Bel Oyaere:
ymembs:
— V3. ananu3upoBaTh MPOEKTHYIO U TEXHUYECKYIO IOKYMEHTALIUIO.
— V4. ucnonb3oBaTh CHEHUATU3UPOBAaHHBIE TpadUyecKue CpeAcTBa IMOCTPOCHUS U
aHaJIM3a apXUTEKTYpPbl IPOTPaAaMMHBIX MPOJYKTOB.

MarepuasibHoe o0ecrieyeHue:
[Maker npukinagueix nporpamm Microsoft Office, Bkirouas Microsoft Visio, noctyn k Internet
pecypcam.

3aganue:
BrinosiHUTE peanu3anuo BapUaHTOB AuarpaMM KOOTEpalfii U pa3BepThIBaHKs B COOTBETCTBUU C
3aJIaHkeM, MPEJICTABICHHOM B J1abopatopHoi padote Nel.

Kparkue TeopeTnyeckne cBeJIeHUS:

JMuarpamma koonepauuu (collaboration diagram)

JluarpaMMbl KOOIIEpaliid OTOOpa)KaloT TOTOK COOBITHH Yepe3 KOHKPETHBIM CIICHAPHI
BapuaHTa HCIIOJb30BaHWA, YIOPAAOYCHBI 110 BPEMCHH, a KOOIICPATHBHBLIC AWArpaMMbl 0oJblIe
BHUMAHUS 3a0CTPAIOT HA CBA3AX MCKAY 00BEKTAMU.

Ha nwmarpamMMe koomepamuu mpejacTaBieHa BCs Ta HHQOpMalus, KOTopas €cTb M Ha
AuarpaMme mnocjaCeaoBaTCIIbHOCTH, HO KOOICPATHBHAA AUArpaMma IOo-APYromMy OIMUCBIBACT IMOTOK
coObiTui. M3 Hee nerye mNOHATH CBSI3M MEXAYy OOBEKTaMM, OJIHAKO, TpYyJIHEE YSACHUTh
IIOCIIEA0BATCIIBHOCTD COOBITHH.

Ha KOOHGpaTI/IBHOfI JAuarpaMMe Tak K€, KaK U Ha JUuarpaMme 1mocjacaoBaTCJIbHOCTH, CTPEIIKA
0003Ha4aroT COO6H_ICHI/I$I, o0OMeH KOTOPBIMHU OCYHICCTBJLICTCSA B paMKaxX JaHHOI'O BapHUaHTa
MCIob30BaHus. VX BpeMeHHas MociIe10BaTeIbHOCTh YKa3bIBACTCS IMTyTEM HyMepaIluu COOOIIEHUH.

2:Cuurars Ne kaprsl
—_—>

1: NpuHATEL KapTy m

—_— NpyemHuK KaccoBsiit
Kapr annapart
Wean WeHT

18: HYTh KapTy
\ /'
17: Boigafe (20 py6.)

| Ynpasnenue ATM I

/3: HUUMANM3MpPOBaTL
aKpaH

7: OTKpbITL CyeT

8: Mpogepures PIN-xoa
14} Cunares (20 pyb.)

15: MNposepurs an (20 py6.)
16: YMeH blumT, an (20 pyb6.)

[ Cuer UBaHa ]
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Puc. 1. [Ipumep nmuarpamMMbl Koorepanuu

JAuarpamma pa3BépTbIBaHUsA

KopnoparuBHble mnpuioxeHuss 4acto TpeOyloT mansi cBoed pabotel Hekoropoit WUT-
UHOPACTPYKTYpPHI, XpaHAT uHOpMaIMio B 0a3aX JaHHBIX, PACIOJIOXKEHHBIX I/Ie-TO Ha cepBepax
KOMIIAHHH, BBI3BIBAIOT BEO-CEPBUCHI, HUCHOJB3YIOT 00LIME pecypchl M T. A. B Takux cimywasx
MOJIE3HO MMETh IpadUuecKoe MpeCTaBIeHHEe UHPPACTPYKTYpPhI, HA KOTOPYIO OyIeT pa3BEepHYTO
npuioxenue. Jlis 3TOro M HYXKHBI JUarpaMMbl Pa3BEPTHIBAHUSA, KOTOPbIE WHOI/IA HAa3bIBAIOT
auarpaMMaMy pa3MeLIeHHUsL.

Cepeep 633 NaHHBIX
MSSQLServer 2000

AN

iAFH Mestenxepa

Crnancxod Odpucain
KOMMNBOTED HOMMBIOTED

iAF‘M EByxrantepa

EAPH Knapoeuwmka

Takue nuarpamMmsl €CTb CMBICI CTPOUTB TOJIBKO JJIS AIlIIapaTHO-IIPOIPAMMHBIX CUCTEM, TOTJA
kak UML no3BoJsieT CTpoUTh MOJIEIH JIFOOBIX CUCTEM, HE 0053aTeIbHO KOMIIBIOTEPHBIX.

ITonb3a nuarpaMm pa3BepTbIBAHUS:

I'padnueckoe mpencrasienne NUT-uHPpacTpyKTypbl MOKET MOMOYb 0OoJee palMOHAIBHO
pacupenennTb KOMIIOHEHThl CHUCTEMBI IO y3JaM CETH, OT 4Yero 3aBUCUT B TOM 4YHUCIE U
IIPOU3BOJUTENBHOCTh CUCTEMBI.

Takas aquarpaMma MOKET IOMOYb PEIINTh MHOKECTBO BCIIOMOTATEIbHBIX 33/1a4, CBSI3aHHBIX,
Hanpumep, ¢ o0ecrieyeHrueM 0e30IacHOCTH.

JlnarpamMMa  pa3BepTHIBAHMSA  IOKA3bIBAET TOMNOJIOTMKD CUCTEMBI M paCHpEAciICHHE
KOMITOHEHTOB CHCTEMBI IO €€ y3JIaM, a TaKXKe COCIWHEHHUS - MapUIpyThl Mepeaadu uHpopmanmuu
MEXJIy almapaTHbIMU y3Jl1aMH. OTO €AMHCTBEHHAas JaudarpaMMa, Ha KOTOpPOM NpPHUMEHSIOTCA
“TpexMepHble” 0003HAUeHUsS: Y3JIbl CHCTEMBbl 0003HadaloTcs KyOukamu. Bcee ocranbHble
o6o3nauernst B UML - miockue Gurypsi.

OcCHOBHBIE 3JIEMEHTBI IUATPAMMBI Pa3BEPTHIBAHUS

Ha nauarpamme pa3BEpThIBaHUS MOKHO OTOOpPA3UTh CIEMYIONINE 3JeMeHThl HoTanuu UML,
JIOCTYIIHBIE B [TAHEIIH 3JIEMEHTOB:

a Kommnonent (Component)

Ox3zemmuisip kommnoHeHTa (Component
instance)

[

Tf Hurepdeiic (Interface)
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V3en (Node)

U

Ox3emiusip y3ina (Node instance)

w_

L:I O6mbekT (Object)

D AKTHUBHBIN 00BEKT (Active object)

— 3aBucumocts (Dependency)

Cas3b (Connection)
< Touka n3ru6a ceszeit (Point)
j Kommenrapuii (Note)
E Konnekrop KOMMEHTapus (Note
connector)

Iopsinok BbINOTHEHUS
N3yuuTts npennaraeMalii TEOpETUIECKUI MaTepHall.
[TocTpoiiTe auarpaMMBbl KOOIIEpAllMM W Pa3BEpPTHIBAHUS U BEIOPaHHOW WH(MOPMAIMOHHOM

CUCTCMEI.

HOCTpOI/ITI: OT‘-IéT, BKJ'IIO‘-IaIOIIII/If/'I BCC IIOJTYYCHHBIC YPOBHU MOACIIH, OIIMCaHHEC

(bYHKI_[I/IOHaJIBHBIX 6J'IOKOB, IOTOKOB JaHHBIX, XPAHUJIUII U BHCIIHUX OOBEKTOB.

dopma npeacraBJieHUs pe3yJabTara:

[enb paboTsl

Beenenue

[IporpaMMHoO-amnmapaTHbie CpeACTBa, UCIOJIb3yeMbIe MTPH BBIMIOJIHEHUN PaOOTHI.

Omnucanue paboThI

3akroueHne (BBIBOIBI)

Crnrcok UCHOIb3yeMOM JIUTepaTyphbl

Kpurtepun onenkmn:

PaGota BhINONHEHA MOJTHOCTHIO M HE COAEPKHUT OLIMOOK, CTYAEHT TpaMOTHO MpeICTaBUI

OTYCT — OICHKA «OTJIHYHO».

PaboTa BhIMOTHEHA MOTHOCTHIO, HO COJACPKHUT HE OoJiee ABYX OIMMOOK, CTYIEHT TPaMOTHO

NpEACTAaBUII OTUYCT — OILICHKA «XOPOIIO».
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PaGora BbImonHeHa ¢ OMMOKaMH, CTYACGHT TMPEICTaBHJ KpaTKUH OTYeT — OICHKa
«yJOBJIETBOPUTEIBHO.

Pabora BbINOJIHEHAa C TPyObIMH OIIMOKAaMH, OTYET COCTABJICH HETPAMOTHO — OIICHKA
«HEYIOBJICTBOPUTEIHHO.
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Tema «Onucanue n anaau3 tpedopanuid. {lmarpammor IDEF»

JlabopaTopnasi paGora Ne 6
«ITocTpoenne quarpaMmel JesITEIbHOCTH, AUArPaMMbl COCTOSTHUI
U AMarpaMMbl KJIaccoB»

He.]'lb: HU3Y4YUTb OCHOBHBLIC ITPUHIUIIBI TOCTPOCHUA AUarpaMMel IE€ATEIIbHOCTH, AUarpaMMbl COCTOSIHUM U
auarpaMMBbl KJIIaCCOB.

Bbinosinus padory, Bel Oyaere:
ymemb:
— V3. aHanu3upoBaTh MPOCKTHYIO U TEXHUYECKYIO IOKYMEHTALIUIO.
— V4. ucnonb3oBaTh CHENUATM3UPOBAaHHBIE TpadUyecKue CpeAcTBa MOCTPOCHUS U
aHaJIM3a apXUTEKTYpPbl IPOTPaMMHBIX MPOJYKTOB.

MarepuaibHoe odecnedeHne:
[Maker npukinagueix nporpamm Microsoft Office, Bkiouas Microsoft Visio, noctyn k Internet
pecypcam.

3aganme:
Brimmonnure peanu3anuio auarpaMMbl J€ATENbHOCTH, IUAarpaMMbl COCTOSHHA M JUarpaMMbl
KJIaCcCOB B COOTBETCTBHUH C 33JIaHUEM, MTPEACTABICHHOM B JIabopaTopHoii pabote Nel.

KpaTkue TeopeTnueckue cBeIeHHUS:

JluarpaMmbl cOCTOSIHMIA

JluarpaMmbl COCTOSIHUM OMPEAENAIOT BCE BO3MOXHBIE COCTOSIHHUS, B KOTOPBIX MOXKET
HAXOJUTHCS KOHKPETHBIH OOBEKT, a TaKKe IPOIECC CMEHBI COCTOSHHI OOBEKTa B PE3yibTaTe
HACTYIJICHUS] HEKOTOPBIX COOBITHIA.

CymectByeT MHOTO (pOpPM JUarpaMM COCTOSIHUH, HE3HAYHTENBHO OTIMYAIOUINXCS JAPYT OT
Jpyra CEMaHTHKOM.

Ha nmarpamMe uMeroTcs IBa CHEIHATbHBIX COCTOSIHHS — HadalbHOE (start) W KOHEYHOe
(stop). HauanpHOe cocTosiHME BBIAETICHO YEPHON TOUKOM, OHO COOTBETCTBYET COCTOSIHHIO OOBEKTa,
KOI'JIa OH TOJIbKO 4TO Obul co3zaH. KoHeuHoe cocTosiHue 0003HayaeTcsi Y4epHOM TOUKOW B OenoM
KpYXKe, OHO COOTBETCTBYET COCTOSIHUIO 00BEKTa HEMOCPEACTBEHHO Iepe]] ero yHuurokeHueMm. Ha
JFarpaMMe COCTOSTHHI MOKET OBITh OJTHO M TOJIBKO OJTHO HadaJbHOE COCTOsIHHE. B TO ke Bpewms,
MOJKET OBITh CTOJBKO KOHEUHBIX COCTOSIHUI, CKOJIBKO BaM HYKHO, MJIM UX MOKET He OBITh BOOOIIIE.
Korma o0bekT HaxoguTCs B KaKOM-TO KOHKPETHOM COCTOSIHMM, MOTYT BBITIOJTHSTHCS Pa3iMuHBIC
nporecchl. IIpoueccsl, nmpoucxoasiye, Koraa oObeKT HaXOIUTCS B ONPEIENICHHOM COCTOSHHH,
Ha3BIBAIOTCS JEHCTBUSIMHU (actions).

C CcOCTOSSHUEM MOKHO CBSI3bIBaTh JAHHBIC ISATH THUIIOB: JEATEIBbHOCTh, BXOJHOE JEHUCTBUE,
BBIXOJTHOE JCWCTBUE, COOBITUE U UCTOPUS COCTOSTHUSI.

JlesiTeJIbHOCTH

JHestenpHOCTRIO (activity) Ha3bIBaeTCS TOBEJACHUE, pealn3yeMoe OOBEKTOM, TOKa OH
HaXOJUTCS B JAHHOM COCTOSHHUU. [lesITeqbHOCTh — 3TO mpepbiBaeMoe moBeneHue. OHO MOXKeT
BBITIOJTHATHCS JI0 CBOETO 3aBEpIICHUS, IOKA OOBEKT HAXOAWUTCS B JaHHOM COCTOSIHWH, WITH MOXKET
OBITh IPEPBAHO MEPEX0J0M OO0BEKTa B JPYroe COCTOSHHE. J[eATenbHOCTh M300paXkaroT BHYTPH
CaMOTO COCTOSIHHSI, €M JTIOJDKHO TIPEIIIECTBOBATh CJI0BO do (1e1aTh) U TBOETOUHE.

Bxoaunoe neiicreue

BxonHbM neficTBuEM (entry action) Ha3bIBaeTCsl MOBEIEHHE, KOTOPOE BBIMOJHSETCS, KOTa

00BEKT NepexoauT B JaHHOC COCTOSHHC. ﬂaHHOC JeiicTBUe OCYHICCTBJIACTCA HE IOCIIC TOr'0, Kak
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OOBEKT TMepemen B ITO COCTOSHUE, a4, CKOpee, KaK dYacTh JTOro mepexoja. B omimmuume ot
JEATEeIbHOCTH, BXOJHOE JIEWCTBHME pPACCMATPUBACTCS KakK HempepbiBaemoe. BxomHoe neiicTBue
TaK>Ke TTOKA3bIBAIOT BHYTPH COCTOSIHHSI, EMY MPEAIIECTBYET CIOBO entry (BXO/I) M TBOCTOYHE.

BrixoaHnoe aeiicteue

BreixogHoe paeiictBue (exit action) momo6HO BXogHOMY. OJHAKO, OHO OCYIIECTBISIETCS KaK
COCTaBHasl 4acTh IpOIECCa BBIXOJIAa M3 JTAHHOTO cocTosHUsA. OHO SIBJISETCS YacThIO IIpoliecca
Takoro nepexoa. Kak u BX0JHOE, BEIXOIHOE JICHCTBUE SIBISICTCS HEMIPEPHIBACMBIM.

BrixonHoe aeicTBHE H300paKalOT BHYTPH COCTOSHHSI, €My MPEIIIECTBYET CIIOBO eXit
(BBIXOM) U IBOETOUHE.

[ToBenenue oObEKTa BO BpeMs ACITEIBHOCTH, IIPH BXOAHBIX M BBIXOJHBIX JEHCTBHIX MOXKET
BKJIIOYATh OTMPABKYy COOBITHS APYyroMy OOBEKTy. B 3TOM cllydae ONMHUCAHHIO ICSITEIbHOCTH,
BXOJHOTO JICWCTBHS WJIM BBIXOIHOTO JEHCTBUS MPEIIIECTBYET 3HAK « ™ ».

CooTBeTcTBYIOMIAs CTPOKA HA TUArPaMME BBITIISIIUT KaK

Do: Mlenb.CoObiTHE (ApryMEeHTHI)

3neck Llens — 310 00BEKT, ONTydatonuii coobITie, COOBITHE — 3TO MOCHIIAEMOE COOOICHHE,
a ApryMeHTHI ABIISIOTCS MapaMeTpaMu MOChUIAeMOT0 COOOIIEHUS.

JlesITenbHOCTh MOXKET TAK)KE BBIOJIHATHCS B PE3YJIbTATe MOTYYCHHUS OOBEKTOM HEKOTOPOTO
coObiTud. [lpu momyueHun HEKOTOPOTo COOBITHSI BBHITIOIHSAETCS ONpeAeTIeHHAs! 1eATEIbHOCTb.

ITepexomom (Transition) Ha3pIBaeTCS IMEPEMEIICHHE W3 OJHOTO COCTOSHUS B JpyToe.
COBOKYIHOCTh MEPEXOJ0B AHarpamMMmbl MOKa3bIBaeT, KaKk OOBEKT MOXKET MepeMeIIaThCsl MEXKAY
CBOMIMH COCTOSIHUSIMU. Ha uarpamme Bce mepexo bl H300paxaroT B BUJE CTPEIIKH, HAYHMHAFOIICHCS
Ha TIEPBOHAYATILHOM COCTOSIHUU U 3aKaHYMBAIOLICHCSI MOCIIETYIOIINM.

[lepexonpl MoryT ObITh pediaekcuBHbIMU. OOBEKT MOXKET MEpPEeHTH B TO K€ COCTOSHUE, B
KOTOPOM OH B HACTOSILIMHA MOMEHT HaxoJuTcs. PediekcuBHBIC mepexojapl M300pa)kaloT B BHJIC
CTPEJIKY, HAUMHAIOMICHCS M 3aBEPIIAIOIICHCS Ha OJTHOM M TOM K€ COCTOSIHHH.

VY mepexoja cyliecTByeT HECKONbKO crernudukanuii. OHM BKIIOYAIOT COOBITHUS, apTyMEHTHI,
OTPKIAIOIINE YCIIOBUS, ICHCTBHUS U TIOCHUTAEMBIC COOBITHSI.

CoObITHS

CoOmiTHE (event) — 3TO TO, YTO BBI3BIBAET MEPEXO]I U3 OJHOTO COCTOSHUS B ipyroe. CoObITHE
pa3MeniarT Ha JuarpaMMme BIOJb JTUHUM MTepexoa.

Ha nuarpamme st oToOpaskeHusi COOBITHSI MOKHO MCIIOJIB30BaTh KaK UM OTEpaluu, Tak u
00BIYHYIO (pa3y.

BonbIIMHCTBO TIEPEXO0I0B JIOJDKHBI UMETh COOBITHS, TaK KaK UMEHHO OHH, MPEXJIE BCETO,
3aCTaBISIOT MEPEX0]] OCYIIECTBUThCS. TeM He MeHee, ObIBAaIOT M aBTOMAaTHYECKHE MEPEeXOJbl, HE
uMmerone coOsituid. [Ipu 3TOM 00BEKT caM TepeMeniacTcsl U3 OJHOTO COCTOSIHHS B JPYroe CO
CKOPOCTBIO, TMO3BOJISIONIEH OCYIIECTBUTHCS BXOJIHBIM JCUCTBUSAM, JEATEIBHOCTH U BBIXOJAHBIM
JIEHCTBHUSIM.

Orpasxkaamomue ycjaioBust

Orpaxnatonue ycnoBus (guard conditions) onpenensoT, KOrjaa nepexo MoXeT, a Korjaa He
MOJKET OCYIIECTBUTHCA. B TPOTUBHOM cilydae mepexo]] He OCYIIECTBUTCS.

Orpaxaaronye ycIIOBUS W300pakaroT Ha JUarpamMme BIOJb JMHHH Tepexojia Mmocie UMEHU
COOBITHS, 3aKJIOYasi UX B KBaIpaTHbIE CKOOKH.

Orpaxjparonye ycjaoBHs 3aqaBaTh HeoOs3arenbHO. OJHAKO €CIU CYMIECTBYET HECKOJBKO
ABTOMAaTUYECKUX TMEPEXOJ0B M3 COCTOSHHUS, HEOOXOAMMO OINpeNeiuTh IS HUX B3aUMHO
WCKITIOYATOIIHE OTPAKIAIOIINE YCIOBHS. DTO IIOMOXKET YUTATEIIO TUAarpaMMBbl TIOHATh, KaKOH MyTh
nepexoia OyAeT aBTOMaTHYeCKH BBHIOpaH.

HeiictBue

JleiictBuem (action), Kak Y€ TOBOPWIOCH, SBJSIETCS HEIMpephlBaeMOe TOBEICHUE,
OCYIIIECTBIIIONIeeCs KaK 9acTh mepexoja. BXoaHble W BBIXOJHBIC JEHCTBUS IMOKA3bIBAIOT BHYTPU

COCTOﬂHHﬁ, IMMOCKOJIBKY OHU OIIPCACIIAIOT, YTO NPOUCXOAUT, KOTrAa 00BEKT BXOJUT HJIKX BBIXOAUT U3
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Hero. bosbiryio yacTh AeHCTBUM, 0JHAKO, H300paxaloT BIOJb JHMHUU MEPEeXoia, TaKk KaK OHU He
JOJDKHBI OCYILECTBIIATHCS IIPU BXOJE WU BBIXOJE U3 COCTOSTHUS.

JlelicTBUE PUCYIOT BJIOJIb JIMHHUHU MEPEX0/a TOCIe UMEHHU COOBITHS, €My MPEAMIECTBYET Kocast
qepra.

CoObITHe MM JeHCTBHE MOTYT OBITH IOBEACHUEM BHYTPH OOBEKTa, a MOTYT IPEICTABIAThH
co0oii cool1eHune, nocelaaeMoe Apyromy o0bekTy. Ecinm coObiTHe WM JeHCTBHE MOCBLIAETCS
ApyromMy oObEKTy, IIepel HUM Ha AHarpaMMme MOMELIAloT 3HaK « ™ ».

CHatve geHer
[oTpyuaTenbHbii Gananc]

OTKpbIT lMpessbiwenue kpegura w
) entry: BpeMeHHO 3aMopo3nuTb cyeT
KnueHT Tpebyet Bxnag gexer . do_:t.nF?cnarb yee,aomneTHue KNUeHTY
3aKPbITS CYeT / %nonomnenbnuu \exit: PasmoposuTs cue
CoxpaHu1Tb aarty anamc]
3aKpbLITUA cyeTa ’
Mposepka 6anaxca
( SaxpuiT [oTpuyaTensHbiv 6anaxc
entry: Boigate B TeveHre Donee 30 gHewn)
KPeAUTHYIO KapTy

Puc. 1. Ilpumep nquarpaMmbl COCTOSTHHI

JlnarpaMMbl COCTOSIHUM HE HaJ0 CO3JaBaTh JJIA KAKIOTO Kjacca, OHU MPUMEHSIOTCS TOJIbKO
B CIIOKHBIX ciydasx. Ecin oOBbeKT kimacca MOXKET CyIeCTBOBaTh B HECKOJIBKUX COCTOSIHUSIX M B
KaKJIOM U3 HUX BeJIeT ceOs Mo-pa3sHoMYy, AJIsi HEro MOXKET MoTpeOoBaThCs Takas IuarpaMmma.

J{uarpamMMsbl KJ1accoB

JlmarpaMma KJ1accoB OIpPEAEINSEeT TUIbI KJIACCOB CHUCTEMBbI M PA3JIMYHOTO POJia CTaTHUYECKUE
CBSI3M, KOTOpBIE CYLIECTBYIOT MeXIy HuUMHU. Ha nuarpammax KIJaccoB H300pa)karoTCs TaKkKe
aTpuOyTHI KJIACCOB, OMEPAIIMU KJIACCOB U OTPaHUYEHUS, KOTOPbIE HAKJIAIbIBAIOTCS HA CBA3U MEXKIY
KJIACCaMH.

Huarpamma kiaccoB UML - ato rpad, y3namMu KOTOPOTO SIBJISIFOTCS 3JIEMEHTHI CTaTHYECKON
CTPYKTYpHBI TIpoeKTa (KJ1acchl, MHTEp(EHChl), a JyraMu - OTHOIICHUSI MEXKIY y3JaMu (acCOIUAIINH,
HaclieI0BaHKue, 3aBUCIMOCTH).

Ha nuarpamme kiaccoB n300pakaroTcs CIe1yroIIie 3JIeMEHTHI:

ITaker (package) - HaOOp 377€MEHTOB MOJIEIH, IOTUYECKHU CBSI3aHHBIX MEX]y COOOM;

Knacc (class) - onucanue o0mux CBOMCTB rPyMIbl CXOAHBIX 0OBEKTOB;

Nurepdeiic (interface) - abcTpakTHBIN Kiacce, 3aJar0lIiil HA0op omnepanuii, KOTOpble 00BEKT
MIPOM3BOJILHOTO KJIAcCa, CBSI3aHHOTO C JaHHBIM HHTep(deiicom, MPeaOCTaBIsIeT JPYTUM 00BEKTaM.

Kuaace

Kmace - at0 Tpymma cymHocTel (0OBEKTOB), O0JIaMAIOMIUX CXOAHBIMA CBOMCTBAMH, a
MMEHHO, JTaHHBIMU U moBeneHHeM. OTAeNbHBIA MPEICTaBUTENb HEKOTOPOTO Kilacca Ha3bIBAaeTCA
00BEKTOM KJIacca WM IPOCTO 0OBEKTOM.

[Tox moBenennem oobekTa B UML noHnMaroTcs mo0bie paBuiia B3aUMOJCHCTBHS 00BEKTa C
BHEUTHUM MHUPOM U C TAHHBIMH CaMOT0 OObEKTa.

Ha nmarpammax kmacc m3oOpaxkaercs B BUAE MPSMOYTOJbHHKA CO CIUIOIIHON TpaHUIICH,
Pa3eIeHHOT0 TOPU30HTAIBHBIMY JIMHUSMU Ha 3 CeKIUU:
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Bepxusisi cekumst (CeKIMsi MMEHHM) COJCPKHUT UMs Kjacca M Apyrue oOmme cBoicTBa (B
YaCTHOCTH, CTEPEOTHII).

B cpenneli cekuu coEepKHUTCS CIIHUCOK aTpHOyTOB

B HmwkHe#l - CHUCOK omepanuii Kiacca, OTPAKAWIIMX €ro IMOBeACHUE (JIeHCTBUS,
BBITIOJIHSIEMbBIE KJIACCOM).

JIro0as u3 cexumii aTpuOyTOB U ONeparuii MOXKET He H300paXkaThes (a Takke 00e cpasy). s
OTCYTCTBYIOIIEH CEKIIMU HE HYXXHO PUCOBATH PA3JCIUTEIBHYIO JTUHUIO U KaK-THOO YKa3bIBaTh Ha
HaJIM4Yue WIK OTCYTCTBHE JIEMEHTOB B HEll.

Ha ycMoTpeHne KOHKpPETHOH peanu3aliii MOTYT OBITh BBEICHBI JOTOJTHHUTEIbHBIC CEKIIHH,
HarnpuMep, uckaoueHus (Exceptions).

<<Entity>>
Card Reader <<Boundary>>
- Card Number : integer ATM Screen
+ Accept Card() : integer + Prompt() : integer )
+ Eject Card() : integer + Acceptinput(input : Integer) : integer
+ Read Card() : integer
0.1
0.1
0.1 o.n
<<Entity>>
Account
- Account Number : integer <<Boundary>>
- PIN : integer Cash Dispenser
- Balance : long - Cash Balance : long
+ Open() : integer 1 0.1, Provide Cash() : integer
+ Withdraw Funds(Amount : long) : integer + Provide Receipt() : integer
- Deduct Funds(Amount : long) : integer
- Verify Funds() : integer

Puc. 2. Ilpumep nuarpaMMsbl KJ1accoB

CrepeoTHnbI KJIACCOB

CrepeoTunsl KJIacCOB — 3TO MEXAHU3M, MTO3BOJISIIOIINN pa3AessaTh KJIacchl Ha KaTerOpUH.

B sa3sike UML onpenieneHsl TpU OCHOBHBIX CTEPEOTHUIIA KIACCOB:

Boundary (rpanumna);

Entity (cymHocTs);

Control (ympasiienue).

I'pann4yHbIE KJIACCHI

I'pannunbiMu  kiaccamu  (boundary classes) Ha3bIBalOTCS TaKHe KJIAcChl, KOTOpPbIE
pAacIioyio’KeHbl Ha TPAHULIE CUCTEMBI U BCEH OKpYKarolleil cpepl. DT0O SKpaHHbIe (OPMBI, OTUETHI,
uHTepdeiicsl ¢ anmaparypoil (Takoil Kak HpPUHTEPbl WM CKaHEpbl) U UHTepQeilchl ¢ ApyruMH
CHUCTEMaMHU.

UroObl HAaWTH TpaHUYHBIE KJIacCchl, HAJA0 HCCIENO0BaTh JUarpaMMbl  BapHUaHTOB
ucnonp3oBaHusa. Kaxnomy B3aMOAEMCTBHIO MEXAY JACHCTBYIOIIMM JIMIIOM M BapHaHTOM
WCTOJIb30BAaHMS JIOJDKEH COOTBETCTBOBATH, MO KpalHEH Mepe, OJMH TpaHW4YHbIN Kiacc. MIMeHHO
TaKOH KJIacC MO3BOJISIET JEHCTBYIOLEMY JIUIYy B3aUMOJEHCTBOBATH C CUCTEMOM.

Knacepi-cymnocTu

Knaccei-cymnoctu  (entity classes) comepkar xpanumytlo uHpopManuo. OHU UMEIOT
HauOoJbIlIee 3HaU€HUe ISl TI0JIb30BaTeNsl, 1 IOTOMY B UX Ha3BaHUAX YacTO MCIOJIB3YIOT TEPMUHBI
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U3 mpeaMeTHor obOnact. OOBIYHO IS Ka)XJIOTO KIlacca-CYIIHOCTH CO3Jal0T Tabmuily B 0Oasze
TAHHBIX.

Ynpasasomue KJIaccol

VYnpasmsromue kiacesl (control classes) oTBedaroT 3a KOOPAMHALMIO JEHCTBHM ApPYrux
kiaccoB. OOBIYHO y KaXKJIOTO BapHaHTa MCIIOJNB30BAHUS MMEETCS OJUH YIPABISIOIIMN Kiacc,
KOHTPOJIMPYIOLIUH OCII€A0BATEIbHOCTh COOBITUI 3TOr0 BapuaHTa UCIOIb30BaHUs. Y IPABISAIOIINN
KJIacC OTBEYAET 32 KOOPAUHAIIMIO, HO CaM HE HeceT B cebe HMKAKOW (DYHKIIMOHATBHOCTH, TaK Kak
OCTaJIbHBIE KJIACChl HE MOCBUIAIOT €My OOJIbIIOro KOJMYecTBa cooOmeHui. BmecTo 3Toro on cam
MOCHIIAET MHOXKECTBO COOOIICHUH. YTPaBISIOUIMNA KJIACC MPOCTO AEIETUPYET OTBETCTBEHHOCTh
APYTUM KJIaccaM, IO 3TOM MPUUYUHE €ro YacTO Ha3bIBAIOT KIACCOM-MEHEKEPOM.

B cucreme MOryT OBITH U IpYrH€ YIPaBIISIIOIINE KIacchl, OOIIME JIsl HECKOJIbKUX BapUaHTOB
ucronb3oBanus. Hampumep, moxker ObITh Kimacc SecurityManager (MeHemkep O€30MacHOCTH),
OTBEUAIOIUI 32 KOHTPOJb COOBITHH, CBA3aHHBIX ¢ Oe3omacHocThio. Kmacc TransactionManager
(MeHeKep TpaH3aKLUi) 3aHUMAETCsl KOOpAUHALUel cOOOIIeHUH, OTHOCSIMXCS K TPaH3aKLHUsIM C
0a30if nMaHHBIX. MoOryr OBITh W Jpyrue MEHEKEphl il paboThl C APYTUMH DIIEMEHTaMHU
(YHKLIIMOHMPOBAHUS CHCTEMbI, TAKUMHU KaK pa3JelIeHHEe PEecypcoB, paclpeneneHHas oOpaboTka
JTAHHBIX WU 00paboTKa OIHOOK.

[ToMHMO yOMSIHYTBIX BBIIIE CTEPEOTHIIOB MOYKHO CO3/1aBaTh U CBOU COOCTBEHHBIE.

ATpuOyTHI

ATpubyr — 3TO »3JIeMeHT HH(pOpMAlMM, CBS3aHHBIH C Ki1accoM. ATpUOYTBI XpaHST
MHKAIICYJIMPOBAHHBIE IaHHbIE KJlacca.

Tak kak aTpuOyThl cofepKaTcs BHYTPHU Kjlacca, OHU CKPBITHI OT JIPYTUX KJIaccoB. B cBsA3M ¢
STHM MOJKET TMOHAI00UTHCS yKa3aTh, KaKue KIacChl UMEIOT MPAaBO YUTATh U U3MEHSTHh aTPUOYTHI.
DT0 CBOMCTBO Ha3bIBAETCS BUAMMOCTBIO aTpulyTa (attribute visibility).

VY arpulyTta MOXKHO OIPEAETUTh YETHIPE BO3MOKHBIX 3HAYEHHUS ITOTO ITapaMeTpa:

Public (oOmiuii, OTKpBITHI). DTO 3HAYEHHE BUIUMOCTU TpEJIoyiaraer, 4ro arpuoyTr Oynuer
BUJIEH BCEMHU OCTaJIbHBIMU Ki1accaMu. JIt000H Kiacc MOXKET MPOCMOTPETh UM U3MEHUTh 3HAUECHHE
arpudyta. B coorBercTBuM ¢ HoTarmer UML o6memy aTpudyTy npeamecTByeT 3HaK « + ».

Private (3akpbIThlii, cekpeTHbIN). COOTBETCTBYIOIIMMA aTpUOYT HE BUAEH HUKAKUM JIPYTrUM
KJ1acCOM. 3aKpBIThIM aTpuOyT 0003HaYaeTCsl 3HAKOM « — » B COOTBETCTBMHU ¢ HoTauueir UML.

Protected (3amumienssiii). Takoil aTpuOyT MAOCTYNEH TOJBKO CaMOMYy Kiaccy U €ro
noromkaM. Horaruss UML i 3amuieHHoro arpulyra — 3T0 3HaK « # ».

Package or Implementation (maketsslit). [Ipeamonaraer, 4To NaHHBIA aTPUOYT SBISETCS
o0IIKMM, HO TOJBKO B Mpefesax ero makera. JTOT THUII BHJIUMOCTH He 00O03HAuyaeTcs HUKAKHM
CHeIHabHBIM 3HAYKOM.

B ob6mem ciydae, aTpuOyThl peKOMEHAYeTCs AeiaTh 3aKpPbITBIMU WM 3allUIIEHHBIMU. JTO
MIO3BOJISIET JIy4Ille KOHTPOJIUPOBATh caM aTpUOyT U KOJ.

C momoI1po0 3aKpHITOCTH WM 3aLUIEHHOCTH yAaeTcsl n30eXaTh CUTyallMH, KOTJla 3HaYeHUe
aTpubyTa M3MEHSETCS BCEMH KiaccaMU CUCTeMbl. BMECTO 3TOro jormka m3MeHeHus aTpulyra
OyzeT 3aKiIIoYeHa B TOM JKe KJlacce, 4YTO U caM 3TOT aTpuOyT. 3ajiaBaeMble apaMeTpbl BUAUMOCTH
MOBJIMSIIOT Ha TEHEPUPYEMBII KOJI.

Onepanun

Onepanuu peann3yroT CBSI3aHHOE ¢ KiiaccoM moBeneHue. Onepaiys BKIIOYAET TPU YacTH —
UM, TapaMeTPhI ¥ TUII BO3BPAILAaEMOr0 3HAUECHHUS.

[TapameTpsl — 3TO apryMeHTHI, MOJy4aeMble Oolepalnueil «Ha BXojae». THIl BO3BpallaeMoro
3HAUEHUS] OTHOCUTCA K PE3YJIbTaTy AEHCTBUS ONEparii.

Ha nuarpamme kjiaccoB MOXKHO IMOKa3bIBaTh KaK MMEHa ONEpaluid, Tak U UMEHa oreparuil
BMECTE C UX MapaMeTpaMH U TUIIOM BO3BPAIla€MOro 3Ha4eHUs. YTOOB! yMEHBIINUTH 3aTPYKEHHOCTh
JyarpamMmbl, MOJIE3HO ObIBAET HAa HEKOTOPBIX M3 HUX IOKa3blBaTh TOJHKO MMEHa Orepainui, a Ha

APYTUX UX MOJHYIO CUTHATYpY.
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B sa3p1ike UML onepanyu UMEIOT CIEAYIOLYI0 HOTAUIO:

Nmst Onepanuu (apryMeHT: THI JaHHBIX apTryMEeHTa, apTyMEHT2 :TUI JaHHBIX apryMeHTa2,...):
THUII BO3BPAILla€MOr0 3HAaYEHHUS

CrnenyeT pacCMOTPETh YEThIPE PA3IUYHBIX TUIIA ONIEPAIIHii:

— Omnepauun peanuzaium;

— Omnepauuu yrnpapiaeHUs;

— Omnepauuu A0CTYyIA;

— BcnomorarenbHblie onepamnum.

Onepaunu peajauzanuu

Omnepannu peanuzauuu (implementor operations) peanu3ylOT HEKOTOpbIE OM3HEeC-(PYHKIUH.
Takue onepanuu MOXKHO HaWTH, UCCIENys AMAarpaMMbl B3auMojAeWcTBUA. [lnarpaMmbl 3TOro TUMa
¢doxycupyroTcs Ha OM3HeC-QYHKIMIX, U KaXI0€ COOOIICHHE TuarpaMMbl, CKOpee BCEro, MOXKHO
COOTHECTH C Ollepalfei peaqnu3alnu.

Kaxnast oneparusi peanu3aniy J0DKHA OBITh JIETKO MPOCIEKUBAEMA 10 COOTBETCTBYIOIIETO
TpeOoBaHUs. DTO JIOCTUraeTCsl HA PA3NUYHBIX ATanax MoaenupoBaHusa. Omnepanus BBIBOJUTCS U3
coOOIIeHNsT Ha JMarpaMMe B3aMMOJCHCTBHS, COOOUICHHS HCXOIAT W3 MOJIPOOHOTO OMHCAHUS
MOTOKA COOBITHI, KOTOPBII CO3/1aeTCs HAa OCHOBE BapHaHTa MCIIOJNb30BAHMS, a MOCIETHUN — Ha
OCHOBE TpeboBaHU. BO3MOKHOCTh ITPOCIENUTD BCIO 3Ty LENOUYKY O3BOJISIET rapaHTUPOBATh, YTO
Kak7oe TpeboBaHue OyneT pealin30BaHO B KOJAE, a Kaxablil (pparMeHT KoJa peanu3yeT KaKkoe-TO
TpeOoBaHue.

Onepanuu ynpapJieHUus1

Onepanuu ympaBieHUs (manager operations) yIpaBISIOT CO3JaHUEM W YHHUYTOKECHUEM
00BEKTOB. B 3Ty KaTeropuio nonanaroT KOHCTPYKTOPHI U IECTPYKTOPHI KIIACCOB.

Onepanum xocryna

ATpuOyTHl 00BIYHO OBIBAIOT 3aKPBHITHIMH WM 3aIMIICHHBIMU. TeM He MeHee, PYyTrue KI1acChl
MHOTJA JOJKHBI IPOCMATPUBATh WM U3MEHATh WX 3HAa4YeHHs. [ 3TOro CymiecTBYIOT Olepaiuu
noctyna (access operations). Takoil moaxox JaeT BO3MOXKHOCTb O€30MaCHO MHKAICYIMPOBAThH
aTpuOyThl BHYTPH KJlacca, 3alllUTUB UX OT JPYIHX KJIAcCOB, HO BCE K€ MO3BOJSIET OCYHIECTBUTH K
HUM KOHTponupyeMslii poctyn. Co3nanue omnepauuit Get u Set (HOMyd4eHUS U U3MEHEHHUS
3HAYEHUS) JUIs KaXKJI0T0 aTpulyTa Kiiacca sIBJISIeTCs] CTaHAapTOM.

BcnomorarenbHbie onepanuu

BcenomoratensubiMu  (helper operations) Ha3bIBalOTCS Takue ONeEpaluy Kiacca, KOTOpPbIE
HEOOXOAUMBI €My Ul BBIIIOJHEHHUsSI €ro OTBETCTBEHHOCTEH, HO O KOTOPBIX JIPYrue KJIacchl He
JOJKHBI HUYETO 3HaTh. JTO 3aKPbIThIE U 3alUILIEHHBIE Olepalluy Kiacca.

YroObl HAEHTU(UIIMPOBATH ONEPALIMH, BBIMOIHUTE CIETYIONUE NeHCTBHUSA:

N3yuute nuarpaMMbl MOCIIEOBATEILHOCTH M KOONEpaTUBHBIE aAUarpaMMbl. bosbiias dacts
COOOIIEHNH Ha 3TUX JUarpaMmax SIBJISIETCSl ONepalusaMu peanu3anun. PeduekcuBHble cooOIIeHNs
OyAyT BCIOMOTaTeIbHBIMH ONEPALIUSIMHU.

PaccmoTtpuTe ympasinstomniie onepanui. Moxxer norpedoBarbesi 100aBUTh KOHCTPYKTOPHI U
JeCTPYKTOPBHI.

PaccmoTtpute oneparuu nocrymna. J{ins kaxaoro arpulyra Kiacca, ¢ KOTOPBIM JOJDKHBL OyIyT
paboTaTh Ipyrue Kacchl, Hajo co3aarh oneparuu Get u Set.

Casi3u

CBsi3p mpelcTaBiIsieT cOOOM CEeMaHTHYECKYH0 B3aMMOCBA3b Mexay kiaccamu. OHa Jaer
KJIacCy BO3MOXKHOCTb y3HaBaTh 00 aTpuOyTax, omepamusx M CBs3sAX Apyroro kinacca. MHeMu
clloBaMH, 4YTOOBI OAMH KjacCc MOI TocliaTh COOOIIEHHWE JpYroMy Ha Jguarpamme
IIOCJIE0BATEIBHOCTH WM KOOIIEPAaTUBHON JarpaMMe, MEXAY HUMH JI0JIKHA CYIIECTBOBATH CBS3b.

Cyl11ecTBYIOT YeThlpe THMA CBsI3€H, KOTOPbIE MOTYT ObITh YCTAHOBIIEHBI MEXAY KJIacCaMM:
accolMallny, 3aBUCUMOCTH, arperaluu 1 0000IeHu .
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Acconuanmnu
Accormanus (association) — 3To ceMaHTHUECKas CBA3b MEKAY Kiaccamu. VX pucyroT Ha
JMarpaMMe KJIacCOB B BHJI€ OOBIKHOBEHHOM JIMHUH.

NewClass NewClass?2

Puc. 3. Cs3p acconmanus

Acconpanuy MOryT ObITh JIBYHAIIpaBJI€HHBIMH, KaK B IpUMEpE, WIN OJHOHAIIPABICHHBIMH.
Ha s3pike UML nByHampaBieHHbIE aCCOIUAIIMU PUCYIOT B BHJIE MPOCTON JIMHUM O€3 CTPEIOK WU
CO CTpesKaMu ¢ 00eux ee cropoH. Ha oHOHanpaBieHHON accolMaluy U300paXkatoT TOJIBKO OAHY
CTPEJIKY, IIOKa3bIBAIOLIYIO €€ HallPaBJICHUE.

Hanpasiienne accoupanuyu MOKHO OINPEAEIUTH, U3ydash AUMarpaMMbl IIOCIEN0BATEIbHOCTU U
KOOIEepaTUBHBIE AuarpaMMbl. Eciiu Bce coOOLIEHUsT Ha HUX OTIIPABJISIIOTCS TOJIBKO OJHUM KJIacCoOM
Y IIPUHUMAIOTCS TOJIBKO JAPYI'MM KJIaCCOM, HO HE Hao0OpOT, MEX/ly 3THUMH KJIaCCaMH UMEET MECTO
OJTHOHATpaBJCHHAs! CBsA3b. Ecim XOTs Obl OJHO COOOIIEHUE OTIPABIISICTCS B OOPATHYIO CTOPOHY,
accolManus J0JKHA ObITh IByHAIIPABICHHO.

Accoranuu MOryT ObITh pediieKCUBHBIMU. PeduiekcuBHasi accoruanus MpeanoiaraeT, yTo
OJIMH 3K3EMILIAP KJIacca B3aUMOJEHUCTBYET C APYTMMHU SK3EMILIIpAMH 3TOTO K€ Kilacca.

3aBucumocTu

Cas3u 3aBucumoctH (dependency) Takke OTpa)karoT CBA3b MEXIY KjlaccaMH, HO OHU BCerja
OJIHOHAIIPABJIEHBI U TIOKA3bIBAIOT, YTO OJMH KJIACC 3aBUCHUT OT ONPEJECICHUM, CAEIaHHbBIX B JPYIOM.
Hanpumep, knacc A ucnons3yet MeTosl kiacca B. Torna npu n3mMenenuu kinacca B HeoOxoaumo
IIPOM3BECTH COOTBETCTBYIOIINE U3MEHEHHUS B Kilacce A.

3aBUCUMOCTh M300pa)kaeTcsl MyHKTUPHON JTMHUEH, TPOBEACHHOM MEXIy JBYMs JIeMEHTaMU
auarpamMmbl, U CUMTAETCS, YTO DJIEMEHT, MPHUBSA3AHHBIN K KOHILy CTPEJIKH, 3aBUCUT OT DJIEMEHTAa,
IIPUBSA3aHHOTO K Hadaly 3TOU CTPEJIKH.

NewClass NewClass2

Puc. 4. CBsi3b 3aBUCUMOCTH

IIpu renepauuu Kojxa AJisl 3TUX KJIACCOB K HUM He OyayT 100aBIATHCS HOBBIE aTpUOYTHI.
Opnako, OynyT co3faHbl crienuduyecKkue JUIsl A3bIKa OlepaTopbl, HEOOXOAUMBIE I MOIAEPKKU
CBSI3U.

Arperanuu

Arperamun  (aggregations) NpeACTaBIsAIOT co0oif Oojiee TecHyr0 (opMy accoLUaIyH.
Arperamsi — 3TO CBS3b MEXKIy IENBIM W €ro 4actblo. Hampumep, y Bac MoOXeT OBITH Kiacc
ABTOMOOUIIB, @ TaKXke Kiacchl J{Burarens, [TOKpBIMIKY U KJIACCHI IS APYTHX YacTeid aBTOMOOMIIS.
B pesynpTate 00BbeKT Kiacca ABTOMOOUITB OYIET COCTOATh M3 00beKTa Kiacca J[Burarens, 4eThIpex
00bekToB [IoKpbIlIek U T. 1. Arperanyy BU3yaJU3UpYIOT B BUJAE JIMHUM C POMOMKOM y Kjacca,
SIBIISTIOIIIETOCS TIEITBIM:
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Whole Part

Puc. 5. CBsa3p arperauus

B nmomomnenne k mpoctoi arperanmum UML BBoguT Oojiee CHIBHYIO Pa3HOBHUIHOCTH
arperanuy, Ha3pBaeMylo Kommo3unuer. CormacHO KOMMIO3MIMH, OOBEKT-4acThb MOXKET
MIPUHA/IJIEKATh TOJIBKO €IMHCTBEHHOMY LIEIOMY, M, KpOME TOTO, KaK IPaBHIIO, )KU3HEHHBINA LUKI
gacTell COBMANaeT C IIMKJIOM IEJOr0: OHH JKMBYT M YMHUpPAOT BMecTe ¢ HuM. JIroboe ynaneHue
L[EJIOr0 PACIPOCTPAHSIETCS HAa €ro YacTu.

Takoe xackagHOe yAalieHuE HEPEIKO paccMaTpPUBACTCS KaK YacTh OMPEICIICHUs arperaluw,
OJIHAKO OHO BCEr/a MOJpa3yMeBaeTcs B TOM CiIydae, KOTJla MHOXECTBEHHOCTh POJIU COCTaBJISET
1..1; Hampumep, eciiu He0OX0MMMO ynanuTh KireHTa, To 3T0 ylalieHue J0JKHO PacIIpOCTPaHUTHCS
1 Ha 3aka3bl (4, B CBOIO ouepe/b, Ha CTpOKHU 3aKasa).

006061enus (HacnenoBanue)

O60061eHre (HacieIoBaHUE) - ATO OTHOIIEHUE THUMA OOIee-4acTHOE MEXIY 3JIEMEHTaMU
monenu. C momombio 0000menuit (generalization) MOKa3bIBAaIOT CBS3M HACICIOBAHUS MEXKIY
IBYyMsI KJaccamMH. BONBIIMHCTBO OOBEKTHO-OPUEHTHUPOBAHHBIX  S3BIKOB  HEMOCPEIACTBEHHO
MOJJICP’KUBAIOT KOHIICTIIIMIO HachenoBanus. OHa TO3BOJIICT OJHOMY KJacCy HAclIeoBaTh BCE
aTpuOyThl, omepanuud U CBsA3M Japyroro. HacnenoBaHue makeTOB O3Ha4yaeT, 4YTO B IaKeTe-
HACJICTHUKE BCE CYIIHOCTH MaKeTa-penka OyayT BHIHBI IOJ CBOMMH COOCTBEHHBIMH WMEHAMU
(T.e. mpocTpaHCTBa HMMEH OO0benuHsATcA). HacnemoBanuwe moKa3pIBaeTCs CIUIOIIHON JIMHUEH,
UIyIIEeH OT KJIacca-moToMKa K kiaccy-npenky (B trepmuHosioruu OOII - oT moTomka K mpeaxy, oT
ChIHA K OTIlY, WM OT Mojkiacca K cynepkiaccy). Co ctoponsl Oosiee 00IIEro 3JIeMEeHTa PUCYETCs
000N MOJIBINA TPEYTOJIbHHUK.

Bubmamoresst nomsa0eaTeny

Hus

Anpec

Tenegos
PerncTpaLgAoHai HOMED
Peverpaug (|
Omvexa pervcrpam ()

5

l 1

Yirarem Yuraress ¢ NPAsOM BLKOCA

Mpwem B sarem INEMEHTY BPEUERHOND NOALI0SAHI
MaxCimansHoe Bpeus NOMSI032HN

i

|

Corpyan GnGmoresu Crynewt
Orpen Qaxynsrer
Tenedou oTpana Aouausni azpec

Puc. 6. Ilpumep cBsi3u Haciaea0BaHUE
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[TomuMO HacleqyeMbIX, KaXKIbI TMOAKIACC HMEET CBOM COOCTBEHHBIC YHUKAaJIbHBIC
aTpuOYTHI, OTIEPAIIMU U CBS3H.

MHO0:keCTBEHHOCTH

MHuoxecTBeHHOCTh (multiplicity) TOKa3pIBaeT, CKOJBKO OK3EMIUIIPOB OJHOTO Kiacca
B3aMMOJICHCTBYIOT C TMOMOIIBIO ATOH CBSI3U C OJHUM SK3EMIUISIPOM JPYTroro Kiacca B JaHHBIN
MOMEHT BPEMCHH.

Hampumep, mpu pa3paboTKe CHCTEMBI PETUCTPALUA KYpCOB B YHHBEPCUTETE MOXKHO
onpenenuTh kiaaccel Course (kypc) u Student (cTymeHT). MeXay HMUMH YCTAaHOBJICHA CBS3b: Y
KYPCOB MOTYT OBITh CTYJEHTBI, @ Y CTYACHTOB — KYpChl. Bompockl, Ha KOTOPBIN JOKEH OTBETUTH
napamMeTp MHOXECTBEHHOCTH: «CKOJIBKO KypCOB CTYIEHT MOJXKET MOCelmaTh B JaHHBIA MOMEHT?
CKOJBKO CTY/ICHTOB MOJKET 3a pa3 MOCeIaTh OJIMH Kypc?»

Tak Kak MHOXECTBEHHOCTh JIaeT OTBET Ha o00a OTH BONpoca, €€ WHIUKATOPHI
YCTaHABIIMBAIOTCS Ha 000MX KOHIIAX JIMHUM CBS3U. B mpuMepe perucrpanuu KypcoB MbI PEIIHIIH,
YTO OJIMH CTYACHT MOXET MTOCENIaTh OT HYJISI IO YEThIPEX KYpPCOB, a OJIMH KypC MOTYT CIIyIIaTh ot 0
10 20 cTyaeHTOB.

B s3pike UML npuHATHI onpeieiieHHbIe HOTAIUH JIsl 0003HAUEHUSI MHOKECTBEHHOCTH.

Tabmuma 1 - O603Ha4eHUsT MHOKECTBEHHOCTH cBsizeii B UML

MuoxkecTBeHHOCTH Zuasicmie
0..* Houb mim 6omwiie
1..* Omun wimH Oolbiie
0..1 Homb wim oaun
1..1 (cokpaniennas 3anucn: 1) Posuo oauu

HNmena cBsseit

CBs3M MOKHO YTOYHHMTH C IOMOIIBIO MMEH CBS3eH WM poJeBbIX UMeH. MMs cBS3M — 3TO
OOBIYHO TJIATOJI WJIM TJaroiibHas ¢pas3a, ONMKCHIBAIOIIAs, 3a4eM OHA HyKHa. Hampumep, mexmy
kiaccoMm Person (denoBek) u kinaccom Company (KOMIaHMs) MOXKET CYLIECTBOBATh acCOLMALUS.
MoHO 331aTh B CBSA3M C 3TUM BOMPOC, SIBISETCS M 00BEKT Kiacca Person KIMEHTOM KOMITaHUM,
e€ COTPYOHMKOM WM BiaaenbiieM? YToOBl ONpenenuTh H5TO, ACCOIMALUI0 MOXHO Ha3BaTh
«employs» (HaHMMaeT):

Employs
Company Person

Puc. 7. Ilpumep uMeH cBs3en

Posn

PoneBble MMEHa INPUMEHSAIOT B CBS3IX AaCCOLMALMM WM arperalidd BMECTO HMEH JIs
OMMCaHMs TOTO, 3a4EM 3TH CBS3M HYXHBbI. Bo3Bpamasice k npumepy ¢ kinaccamu Person u Company,
MOKHO CKa3aTb, 4TO Kjacc Person urpaer poinp corpynHuka kiacca Company. PoneBeie nMeHa —
3TO OOBIYHO MMEHA CYIIECTBUTEIbHBIE WM OCHOBAaHHbIE Ha HHUX (pa3bl, UX IOKa3bIBAlOT Ha
auarpamMMme psoM € KJIACCOM, MTPArOLIMM COOTBETCTBYIOLIYIO pousib. Kak mpaBuiio, moJib3yroTcs
WM POJIEBBIM UMEHEM, UJIM UMEHEM CBsI3U, HO He obouMmu cpazy. Kak u nMmeHa cBsi3ell, posieBble
MMEHa He 00s3aTeNbHbl, MX Jal0T, TOJBKO €CIU Iefb CBSI3U He oueBuAHA. llpumep poreit
MIPUBOJUTCS] HUXKE:
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+Employer +Employee

Company Person

Puc. 8. Ilpumep poneii csazeit
ITaker. MexaHU3M IaKeTOB
B koHTEeKCTE TuarpaMm KiaccoB, MAaKeT - 3TO BMECTHIIMINE JIJIi HEKOTOPOTro Habopa KIaccoB
U IPYTHUX MakeToB. [lakeT ABIsSETCS CaMOCTOSATEIBHBIM IMPOCTPAHCTBOM MMEH.

Package

Puc. 9. O603nauenue makera B UML

B UML Her xakux-nu00 OrpaHM4YeHUN Ha MpaBUiIa, IO KOTOPHIM Pa3padOTYMKU MOTYT WU
JIOJKHBI TPYNIIMPOBATh KJIAacChl B akeThl. HO ecTh HEKOTOphIE CTaHAAPTHBIE Cllyyau, KOTJa TaKas
IpyNIUPOBKA YMECTHA, HAIIPUMEP, TECHO B3aUMOJICHCTBYIOIIME KJIacChl, Wi OoJiee oOLuil ciryydait
- pa30ueHue CUCTEMbI Ha MOACUCTEMBI.

[TakeT ¢u3MYECKH CONEPKUT CYIIHOCTH, ONpENEIeHHBIE B HEM (TOBOPST, YTO "CYIIHOCTH
IPUHAIEXKAT MaKkeTy"). DT0 03HAYaeT, YTO ecau OyaeT YHUUYTOXKEH HaKeT, TO OyAyT YHUUTOXKEHO U
BCE €r0 COAEPKHUMOE.

Cy1ecTByeT HECKOJIbKO HanboJjiee pacCpoCTPaHEHHBIX MOAX0/I0B K IPYIITHPOBKE.

Bo-niepBbIX, MOKHO TpYIIIUPOBATh UX MO CTEpeoTully. B TakoMm ciiydae mosyyaeTcsi OJuH
MIAKET C KJIaCCaMU-CYIHOCTSAMM, OJIMH C TPAaHUYHBIMU KJIACCAMH, OAVH C YIPABISIOLMMH KJI1accaMu
U T.J. DTOT MOAXOJ MOET OBITh MOJE€3€H C TOYKH 3pEHHUS pa3MEIIeHHs] T'OTOBOM CHUCTEMBI,
IIOCKOJIBKY BCE HaXOIIMECS Ha KIMEHTCKUX MallMHaX IMOIPaHUYHBIE KIIACCHI YK€ OKa3bIBalOTCS B
OJIHOM TIaKeTe.

Jlpyroii TOAXOA 3aKioYaeTcss B OOBEJUHEHHWH KJIAcCOB IO MX (PYHKIMOHAIBHOCTH.
Hanpumep, B makere Security (0e30mMacHOCTb) COJEp)KaTcs BCE Kiacchl, OTBEYAIOIIME 32
0e30MacHOCTh MPUIOXKEHHs. B TakoMm ciydae Apyrde MakeTbl MOTYT HasbiBaThesi Employee
Maintenance (Pabora ¢ corpynnukamu), Reporting (IloaroroBka otueroB) m Error Handling
(O6paboTka ommnook). [IpenMyIecTBo 3TOro NOAX0Aa 3aKJIF0YaeTcsi B BO3MOKHOCTH MOBTOPHOTO
HCIOJIb30BaHUS.

MexaHu3M MakeToB MPUMEHHUM K JIFOOBIM 3JI€MEHTaM MOJIEIH, a He TOJIbKO K kiaccaM. Eciu
JUIs TPYNIHUPOBKU KJIAcCOB HE HCIIOJIb30BaTh HEKOTOPBIE 3BPUCTUKHU, TO OHAa CTAaHOBUTCS
pou3BoJbHOW. OHAa M3 HUX, KOTOpas B OCHOBHOM ucnoiabzyercss B UML, — 310 3aBUCHMOCTS.
3aBUCHUMOCTh MEX]y JABYMs MMaKeTaMU CYHIECTBYET B TOM Cllydae, €Cld MEXIY JIIOOBIMHU JIByMs
KJIacCaMU B MaKeTaxX CYIIECTBYET J1t00asi 3aBUCUMOCTb.

Takum oOpa3om, auarpamMma IaKeTOB IMPEACTaBIseT COOOW Jauarpammy, CoOJIEpKallyro
MIAKEThI KJIACCOB U 3aBHCHUMOCTH MEKAy HUMH. CTpOro roBopsi, MakeTbl U 3aBUCHUMOCTH SIBIISIOTCA
3JIEMEHTaMU IMarpaMMbl KJI1acCcoB, TO €CTh JUarpaMma nakeToB — 3T0 ¢popMa ArarpaMMbl KJIaccoB.
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Entities

Boundaries

Control

Puc. 10. [Ipumep nuarpaMmbl MaKeTOB

3aBUCUMOCTb MEXAY ABYMs 3JEMEHTaMH MMEET MECTO B TOM Cllyyae, €Clii U3MEHEHMs B
OTIpeIeICHUU OJIHOTO AJIEMEHTa MOTYT IOBIIEYb 32 COOOW M3MEHEeHHs B Apyrom. Urto kacaercs
KJIACCOB, TO MPUYMHBI JIJIs1 3aBUCUMOCTEN MOTYT ObITh CAaMbIMH Pa3HbIMHU:

— OJMH KJIaCC MOCHUIAET COOOIIEHUE IPYTOMY;
— OJMH KJIacC BKJIIOYAET YacTh JAHHBIX IPYroro Kjiacca; OJUH KJIacC UCHOIb3YET
Jpyroil B Ka4ecTBE MapameTpa oreparuH.

Ecnu knacc mensier cBoit unTepdeiic, To q10060€ COOOIIEHNE, KOTOPOE OH MOCHUIAET, MOXKET
YTPaTUTh CBOIO CHITY.

[TakeTsl HEe AaOT OTBETa HA BOINPOC, KaKMM OOPa3oM MOXKHO YMEHBUIMTH KOJHUYECTBO
3aBHCHMOCTEH B Balleil cucreMe, OJHAKO OHM MOMOTAalOT BBIAEIHUTH 3TH 3aBUCHMOCTH, a IOCIE
TOr0, Kak OHM BCE OKaXyTCsl Ha BHJY, OCTae€TCs TOJbKO MOpadoTaTh HaJ CHIKEHHEM HX
KoJuuyecTBa. JlMarpaMMbl NMAakKeTOB MOKHO CUHUTAaTh OCHOBHBIM CpPEJICTBOM YIIpaBJi€HMs OOIIeH
CTPYKTYpPOU CUCTEMBI.

[lakeTbl SBIAIOTCS MU3HEHHO HEOOXOJUMBIM CpPEICTBOM JUIsl OONBIIMX NpoeKToB. Mx
CIIeyeT MCIONIb30BaTh B TEX Cllydasx, KOTJa Juarpamma KJIacCoB, OXBaThIBAIOIasl BCIO CUCTEMY B
LIEJIOM M pa3MelleHHas Ha €JMHCTBEHHOM JIMcTe Oymaru gopmata A4, CTAaHOBUTCSI HEUUTAEMOH.

IMopsiioK BHINOJHEHUS

N3yunTh npeasiaraeMelii TEOPETUUECKUI MaTEpHAL.

HOCTpOﬁTC AuarpamMmbl  JCATCIIBHOCTHU, JAUArpaMMbl COCTOSIHUHA | AuarpaMmbl KJ1acCoB JJIA
BbIOpaHHOW MH(OPMALIMOHHON CUCTEMBI.

[loctpouth OTYET, BKJIIOYAIOIIMKA BCE IIOJYYEHHBIE YPOBHU MOJENH, ONMCAHUE
(YHKIIMOHAJIBHBIX OJIOKOB, MOTOKOB JaHHBIX, XPAHUJINIL U BHEIIHUX OOBEKTOB.

dopma npeacraBjIeHus pe3yabTara:

[ens paboTer

Bsenenue

[IporpaMMHo-amnmapaTHble CpeACTBa, UCIOJIb3yEMbIE ITPU BHIMOJIHEHUN PAOOTHI.

Omnucanue paboTb

3akiroueHue (BbIBO/IbI)

Crnrcok uCnoap3yeMoi JTUTepaTyphl

Kpurepum ouenku:
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PaboTa BBINOJIIHEHA TOJHOCTHIO M HE COJEPKHUT OMIMOOK, CTYIEHT I'pPaMOTHO TMpEaCTaBHII
OTYET — OIICHKA «OTIIUIHOY.

Pabota BBINMONHEHA TOTHOCTHIO, HO COJEPKUT HE Oojiee IBYX OMIMOOK, CTYACHT T'PaMOTHO
MPEICTABHUI OTYET — OLIEHKA «XOPOILIOY.

PaGora BbImonHeHa ¢ OMmMMOKaMH, CTYACGHT TMPEICTaBHJ KpaTKUH OTYET — OICHKa
«yJOBJIETBOPUTEIBLHO.
Pabora BbINOJIHEHA C TPyObIMH OIIMOKAaMH, OTYET COCTABJICH HETPAMOTHO — OIICHKa

«HEYOOBJICTBOPUTCIBHO.
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Tema «Onucanue n anaau3 Tpedosanuii. [lmarpammel IDEF»

JlabopaTopnasi padora Ne /
«IlocTpoenue quarpaMMbl KOMIOHEHT»

He.]]b: HN3YUYUTh OCHOBHBIC IIPUHIUIIBI ITOCTPOCHUA AUAarpaMMbl KOMIIOHCHT.

BbinosinuB padory, Bel Oyaere:
ymembs:
— V3. ananu3upoBaTh NPOECKTHYIO U TEXHUYECKYIO TOKYMEHTALIHUIO.
— V4. ucnonb3oBaTh ClENUATU3UPOBAaHHBIE TpadUyecKue CpeAcTBa IMOCTPOSHUS H
aHaJIM3a apXUTEKTYPbI MPOTPAMMHBIX MPOAYKTOB.

MarepuajibHoe o0ecnieyeHue:
[Maker npukinagueix nporpamm Microsoft Office, Bkirouas Microsoft Visio, noctyn k Internet
pecypcam.

3ananue:
BreimonauTe peanuzanuio  IuarpaMMbl  KOMIIOHEHT B COOTBETCTBMM C  3aJ]aHUEM,
MIPEJICTaBJICHHOM B J1abopaTopHOil padote Nel.

KpaTkue TeopeTnueckue cBeIeHHUS:

JlmarpaMmbpl KOMIIOHEHTOB ITOKa3bIBAIOT, KaK BBITJISAUT MOJETh Ha (hu3mueckoM ypoBHe. Ha
HUX M300paKEeHbI KOMIIOHEHTHI MPOTPAMMHOTO OOecTieueHHs U CBsI3U Mexay Humu. [Ipu sTom Ha
TaKoOW JUarpamMMme BBIICISIFOT JIBa THIIA KOMIIOHCHTOB: HCIOJNHSEMbIC KOMIIOHEHTHI U OMOIMOTEKHN
Ko7a.

Kaxxnpiii kimacc mMozaenu (WU TOJCUCTEMa) TpeoOpa3yeTcss B KOMIIOHEHT HCXOJHOTO KOJa.
[Tocme co3manusi OHU cpa3dy HOOABISIOTCA K JAMarpaMMe KOMIIOHEHTOB. MeXIy OTIeIbHBIMU
KOMITOHCHTAMH HW300paKal0T 3aBUCHMOCTH, COOTBETCTBYIONIME 3aBHCHUMOCTSM Ha JTare
KOMITUJISILIUM UITH BBITIOJIHEHUS TPOTPAMMBI.

ATM.exe
E\ Cash Dispenser
Card Reader .~ TRE
-~ G A
"z
N ~
/,4 \\\ ATM Screen ‘\
Card Reader / X -
|
Cash' Dispenser
4
/
ATM Screeh

Puc. 1. Ilpumep nuarpaMMbl KOMIIOHEHTOB
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JlnarpaMmbl KOMIIOHEHTOB NPUMEHSIOTCS TEMU YYAaCTHHKaMM NPOEKTa, KTO OTBEYAET 3a
KOMITWJIALIMIO CUCTEMBL. M3 Hee BUIHO, B KaKOM NOPAJKE HAJI0 KOMIWIMPOBATH KOMIIOHEHTHI, a
TaK)K€ KakKWe MHCIIOJIHSIEMblE KOMIIOHEHTHI OynyT co3zaHbl cuctemoi. Ha Takoil auarpamme
[I0Ka3aHO COOTBETCTBHUE KJIACCOB pEaJIu30BaHHBIM KOMIIOHEHTaM. OHa Hy’KHa TaM, I'Jle¢ HAUNHAETCA
reHepanus Koja.

OO0benuHeHne quarpaMM KOMIIOHEHTOB U pa3BepPThIBAHUS

B HekoTOpbIX ciydasx IOIyCKAaeTCs pa3MellaTh AuarpaMMy KOMIIOHEHTOB Ha JuarpaMmme
pa3BepTHIBAHMS. DTO MMO3BOJIAET [1OKA3aTh KAKUE KOMIIOHEHTHI BBIIIOJIHAIOTCS U HA KAKUX y3JaX.

Ilopsinok BbINOJTHEHUS

N3yuuTh nipeiaraeMplil TECOpETUYECKHUI MaTepurall.

[Toctpoiite muarpamMmy BapHaHTOB WCIOJIB30BaHUS JUIsi BBIOPAHHON WH(MOPMAIMOHHON
CUCTEMBI.

Beinonaute peanuzanuio auarpaMMbl KOMIIOHEHT.

[Toctponuth OTYET, BKIIOYAKOIIMA BCE TIOJYYEHHBIE YPOBHM MOJEIH, ONUCAHUE
(GYHKIMOHATBHBIX OJIOKOB, TOTOKOB JJAHHBIX, XPAHWIUII U BHEITHIUX OOBEKTOB.

dopma npeacTaBiaeHus pe3yJabrara:

Lens paboTsr

Bsenenue

[TporpammHO-anmapaTHBIE CPENICTBA, UCIIOIB3yEMbIE€ TIPU BBIIOJHEHUH PaOOTHI.

Onucanuie paboThI

3axitoueHue (BbIBO/IbI)

Cnucok UCOJIb3yeMOM JTUTEPATYPbI

Kpurepun ouneHku:

PaGota BhINONHEHA MOJHOCTHIO M HE COAEPKHUT OLIMOOK, CTYACHT T'PAMOTHO MpPEACTaBUI
OTYET — OLIEHKA «OTIIMYHO».

PaGota BBINONHEHAa TOTHOCTHIO, HO COJAEPXKUT HE Oosiee ABYX OHIMOOK, CTYAEHT I'PaMOTHO
MIPEACTABUII OTYET — OLEHKA «XOPOILIO».

PaGora BeImONHEHA C OH_II/I6K8.MI/I, CTYACHT NPpCACTABUII KpaTKI/Iﬁ OTYET — OICHKa
«KYHOOBJICTBOPUTCIILHO.
PaGora BEITIOTHEHA C FPY6BIMI/I OH_II/I6KaMI/I, OTYCT COCTABJICH HCIPAMOTHO — OICHKaA

«CHEYAOBJICTBOPUTCIBLHO».
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Tema «Onucanue n anaau3 Tpedosanuii. [lmarpammel IDEF»

JlabopaTopnasi padora Ne 8
«IlocTpoenue quarpaMm MOTOKOB AAHHBIX»

]_le.]]b: HN3YYUTh OCHOBHBIC IIPUHIUIIBI IIOCTPOCHMA AUarpaMM IIOTOKOB JJaHHBIX.

BbinosinuB padory, Bel Oyaere:
ymembs:
— V3. ananu3upoBaTh NPOECKTHYIO U TEXHUYECKYIO IOKYMEHTALUIO.
— V4. ucnonb3oBaTh ClENUATU3UPOBAaHHBIE TpadUyecKue CpeicTBa IMOCTPOCHUS H
aHaJIM3a apXUTEKTYpPbl IPOTPAMMHBIX TPOJAYKTOB.

MarepuajibHoe o0ecnieyeHue:
[Maker npukinagueix nporpamm Microsoft Office, Bkirouas Microsoft Visio, noctyn k Internet
pecypcam.

3aganue:
BeinonHuTe peanuzanuio AuarpaMMbl IOTOKOB JaHHBIX B COOTBETCTBHUM C 33JaHHUEM,
MIpPeJICTaBJICHHOM B J1abopaTopHoii padote Nel:

— MOJIENIb JIOJDKHA OTPaXaTh BECh YKa3aHHBIA B ONMHUCAHUM (DYHKIIMOHAJ, a TaKKe
YETKO OTpaXkaTh CYIIECTBYIOLIUE MOTOKH JIaHHBIX U ONKCHIBATh NPaBUia UX ABUKCHUS;
- HaJIM4ue B MOJIENIM HE MEHEE TPEX yPOBHEM;
- HE MeHee AByX YypoBHed paexomnosunuu B cranpapre IDEFO (koHTekcTHas
quarpamma + nuarpammsl AQO);
- Ha nuarpamMMe 1-ro ypoBHs (A0) He MeHee 4-X (yHKIIMOHAJIBHBIX OJIOKOB;
- Ha JMarpamme 2-To M Jajee YpOBHSX JOJDKHA ObITh JEKOMIIO3MLUS B CTaHJapTe
IDEF3, Ha kax70if iuarpamMme He MeHee 2-X (yHKIIMOHAIbHBIX OJIOKOB.

Kpartkne Teoperuyeckne cBeleHUsA:

IDEFO0. OcnoBubie nousitusi IDEF0

IDEFO (Integrated Definition Function Modeling) - meromonorus (yHKIMOHATBHOTO
mozenupoBanusa. B ocanoBe IDEF(0 meromomoruu nexuT MOHSTHE OJ0Ka, KOTOPBIM OTOOpakaeT
HEKOTOpYIo On3Hec-QyHKIHI0. YeThIpe CTOPOHBI 0J0Ka UMEIOT PAa3HYIO POJib: JIeBas CTOPOHA HMEET
3HaueHue "Bxoja'", mpasas - "BeIxona", BEpXHss - "ynpaBieHus", HWKH:A - "Mexanuzma" (puc. 1).

Bzaumopeiicteue mexnay ¢ynkuusmu B IDEFO mpencraBmsiercs B BuIE AyTrH, KOTopas
0TOOpakaeT MOTOK JAHHBIX WM MaTEPHAJIOB, IMOCTYMAONIUN C BBIXOJA OJHOM (YHKIIMH Ha BXOJ
apyroil. B 3aBHCHMOCTH OT TOTO, C Kakod CTOPOHON OllOKa CBsS3aH TOTOK, €ro Ha3bIBAIOT

COOTBETCTBEHHO "BXOAHBIM", "BBIXOHBIM", "yrpaBisironum".
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Ynpasnexue

Bxon BusHec Beixon
R —
dvHKUMA
MexaHuzm

Puc. 1. ®yHKUIMOHATIBHBIN OJIOK
[Tpuniuner mogenuposanus B IDEFO
B IDEFO peanu3oBanbl Tpu 6a30BbIX MPUHIMIIA MOAEIUPOBAHUS IIPOLIECCOB:
— OpUHUUN (PYHKIMOHAIBHON AEKOMIIO3ULINY;
— IIPUHLUI OIPAaHUYECHHUS CI0KHOCTH;
— MPHUHLMI KOHTEKCTA.

[TpuHIMn QYHKIMOHAIBHOW JEKOMITO3HMIIMU MPEACTABISIET COOOH CIOCO0 MOAETHPOBAHUS
TUIOBOM cuUTyanuu, Korza io0oe neiictBue, omnepanus, (QyHKIUS MOIyT OBITh pPa3OUTHI
(1eKoMIIO3UpOBaHbl) Ha 0oJiee MpOCThIE AEUCTBUA, omepanuud, (QyHKuMu. Jpyrumu cioBamu,
cllo)kHasi Ou3Hec-PyHKIMS MOXET ObITh IPEJICTaBleHa B BHJE COBOKYIHOCTH 3JI€MEHTapHBIX
¢bynkuuid. [IpencraBnss ¢pynkunu rpadudecku, B Buae 0JOKOB, MOKHO Kak OBl 3arJISIHYTh BHYTPb
0JI0Ka U IeTAJIbHO PacCMOTPETh €€ CTPYKTYPY U cOCTaB (puc. 2).

[IpuHuun orpanuuenus cinoxHocTtH. [Ipu pabore ¢ IDEF0 nuarpammamu cyiiecTBEHHBIM
ABIISICTCA YCIIOBHE MX pa30opuMBOCTH M yaobountaeMocTH. CyTh NpPUHIMNA OTPaHUYECHHUS
CJIO)KHOCTH COCTOMT B TOM, YTO KOJIMYECTBO OJIOKOB Ha AHarpamMMe JI0JKHO ObITh HE MEHee JABYX U
He Oonee mectu. [IpakTika mokasbIBaeT, YTO COOIIOACHNE ITOTO MPUHIUIA IPUBOJUT K TOMY, YTO
(GyHKIIMOHATIBHBIE MTpoLiecchl, TpencTaBieHHble B Buae IDEF0 monenu, xopoio cTpyKTypHpOBaHbI,
IIOHATHBI U JIETKO MOAJAI0TCS aHAIIN3Y.

[IpyHIKIT KOHTEKCTHOW AuarpaMMbl. MoenupoBaHue [€J0BOr0 MPOLEcca HAYMHACTCS C
MOCTPOSHMsI KOHTEKCTHOW auarpammbl. Ha aToii auarpamme otoOpakaeTcs TOJIBKO OJUH OJIOK -
rilaBHasg Ou3Hec-QYHKIMS MOJENIUpyeMoil cucTteMbl. Eciau peub ueT 0 MOAETUPOBAHUU LEJIOT0
NOPEINpUATHS WIA JaXe KPYIMHOro MOJpa3JesieHus, IilaBHas OusHec-(pyHKIMS HE MOXXET OBITh
chopmynupoBaHa Kak, HampuMmep, "mpoaaBaTh npoaykiuio". ['maBHas ousHec-QyHKIIUS CHCTEMBI -
3TO "MHCCHA" CUCTEMBI, €e 3HaYeHHE B OKpYyKaroleM Mupe. Henb3st npaBuiibHO cOpMyYIHPOBATH
INIaBHYIO QYHKIUIO IPEIIPUSITUS, HE UMesl IPEACTABIECHUS O €ro CTPATETuH.

IIpu ompeneneHuu riaaBHON Ou3Hec-QYHKIMHM HEOOXOIMMO BCerja HMETh BBUAY LENb
MOJIETTMPOBAHUS U TOUKY 3peHUsl Ha MoJiesib. OHO U TO e MPEANPUATUHE MOXKET ObITh OMMCAHO TIO-
pa3HOMY, B 3aBUCUMOCTH OT TOrO, C KAakKOHM TOYKU 3pEHHUS €r0 pacCMaTpUBAIOT: JUPEKTOP
MPEANPUITHS U HAIOTOBOW MHCIIEKTOP BUIAT OPraHU3AIUI0 COBEPIIEHHO MTO-PA3HOMY.

KoHTekcTHass auarpamMma WrpaeT eme OJHYy poidb B (YHKIHOHaIbHON Mozenu. OHa
"(ukcupyer" rpaHHIBl MOJEIUPYEMON OW3HEC-CUCTEMBI, OIpeAesss TOo, Kak MoJAeIupyemas
CHUCTEMa B3aUMOJICHCTBYET CO CBOUM OKPYXEHHEM. DTO JOCTUraeTCs 3a CYET OINUCAHUSA YT,
COEIMHEHHBIX C OJIOKOM, MPEACTABISAIONIUM TJIaBHYI0 Ou3HeC-(pyHKIINIO.
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Puc. 2. Jlekommo3unus (yHKIMOHAIBHOTO OJI0Ka

ITpumep.
Ha puc.3 u puc.4 mnpencraBieH NpuMmep NOCTPOEHUS (QYHKIMOHAIBHOM TuarpamMmbl,
OIUCHIBAIOLIEH W3roTOBIEHHE u3nenus. Puc. 3 - KOHTeKcTHass nuarpamMma. Puc. 4 — mnepBbiit

YPOBEHb IEKOMITO3UIUH.

3anauue Yeprex
4 "
Crpse H3roToBienue “ F'oToBoe n3genue
—— 2
H3JeTHA %

NPeANPUATHA

Puc. 3. KonTekctHast nuarpamma
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Puc.4. Jluarpamma rnepBoro ypoBHs JE€KOMITO3HIIH

IIpumenenune IDEF0

CymecTByeT /1Ba KIIOYEBBIX IMOAX0/1a K MOCTPOSHHUIO (DYHKIIMOHATIHHON MOJIENN: IOCTPOCHHE
“Kak ecTh” M IMOCTpOoeHHe “Kak Oyaer”.

[loctpoenne monenu “kak ectb’. OOcnenoBaHUE NPEIUPUSTUS SBISETCS 00s3aTEIbHON
YaCThIO JIFOOOr0 MIPOEKTa CO3/AaHUS WIIUM PA3BUTHUS KOPIIOPATUBHON MH(POPMALITMOHHON CUCTEMBI.

[Toctpoenne HyHKIIMOHAILHON MOJENN “KaK €CTh”’ TO3BOJISET YeTKO 3a()UKCHPOBATh, KAaKUE
JIeJIOBbIE TPOLIECCHl OCYIIECTBISIIOTCA Ha MPEeIUpUATHH, Kakue HH(OpMaIMOHHBbIE OOBEKTHI
MCIOJIb3YIOTCSl TIPU BBIIIOJHEHUH JIEJIOBBIX MPOLIECCOB M OTAENbHBIX onepanuil. OyHKIMOHAIbHAS
MOJIeNIb “Kak €CTh  SABISAETCA OTIPaBHOM TOYKOW Ui aHaiu3a MNOTpeOHOCTeH NpeAnpusTHs,
BBISIBJIEHUSI NpobieM U "y3kux" MecT M pa3pabOTKU MPOEKTa COBEPIIEHCTBOBAHUS JEJIOBBIX
ITPOLIECCOB.

[loctpoenne  monmenu  “xkak  Oynmer”. Co3gaHMe M BHEJIPEHHE  KOPIOPATUBHOM
MH(GOPMAIMOHHOM CHCTEMBI IPUBOANUT K U3MEHEHHIO YCIOBUI BBIITOJHEHUS OTAEIbHBIX ONEepaIuii,
CTPYKTYphl JEJOBBIX IPOLIECCOB U MPEANPUATHS B IEJIOM. DTO NPUBOJUT K HEOOXOIUMOCTH
U3MEHEHMsI CHCTEeMbl OW3HEC-TpaBWJI, HCHOJb3YEMBIX Ha MPEANPHUITHH, MOJIUPUKALMU
JOJDKHOCTHBIX MHCTPYKIIUN COTPYIHUKOB. DYHKIIMOHAIBHAS MOJIETh “Kak OyJaeT’ MO3BOJISIET YyXkKe
Ha CTaJAMU NPOEKTHPOBaHUS Oyaylied MHPOPMAIMOHHOW CHUCTEMBI ONPENEIUTh 3TH U3MEHEHHS.
[Ipumenenne (QpyHKIMOHAIBHON Mojenu “kak OyneT’ MO3BOJIIET HE TOJBKO COKPaTUTh CPOKHU
BHEJpEHUsT MH(POPMALMOHHOM CHCTEMBl, HO TaKXe CHHU3UTb pPHUCKHM, CBSI3aHHBIE C
HEBOCIPUUMYHMBOCTBIO NepcoHaa K MH(POPMAITMOHHBIM TEXHOJIOTHSIM.

IDEF3. Metoa onucanus npoueccos IDEF3

Jlnst omucaHusl JOTMKHM B3aUMOJIEHCTBUS MH(OPMAIIMOHHBIX TOTOKOB Hauboyiee MOIXOAUT
IDEF3, mnaspiBaemass takke workflow diagramming - wmerojosorueii MoJenUpOBaHMUS,
UCrojib3ytoias rpaguyeckoe onucaHue WH(POPMALMOHHBIX MOTOKOB, B3aMMOOTHOIIEHUH MEXIY
nporeccamMu  00paboTKu WH(POpPMAUU W OOBEKTOB, SBILIIONIUXCS YacThlO JTHUX IMPOIECCOB.
Huarpammsl Workflow Moryt ObITH HMCHOJB30BaHbl B MOJETUPOBAHMM OM3HEC-TIPOLIECCOB IS
aHaJIM3a 3aBEPIICHHOCTH Tporeayp oopadotku uHpopmarmu. C UX TOMOIIEI0 MOYKHO OIHMCHIBATH
CIIEHapUM JEUCTBHHA COTPYAHUKOB OpraHM3allid, HAImpuUMep IOCIEI0BaTeIbHOCTE 00pabOTKH
3aKa3a WM COOBITHS, KOTOphlE HE0OX0AUMO 00paboTaTh 3a KOHeUHOe Bpems. Kaxplil crieHapuit
COIIPOBO’KIAETCSl OMMCAHUEM Mpollecca U MOXKET OBITh MCIOJIB30BaH Ui JIOKYMEHTHPOBAHHUS
KaXJI01 QyHKIUU.
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IDEF3 - s10 Meronm, MMerOnMi OCHOBHON LENBIO JAaTh BO3MOXKHOCTH aHAJUTHKAM OIHCATh
CUTYallM0, KOIJla IPOLECChl BBINOJIHIAIOTCS B OINPENSIEHHONW IOCIENI0BATEIbHOCTH, a TaKXkKe
onucaTh 0OBEKTHI, YIaCTBYIOIIIE COBMECTHO B OJTHOM IIpOIIECCE,

Texnuka onucanus Habopa nanHbix IDEF3 sBisercs dacTteio CTpykTypHOro aHanmsa. B
OTIMYME OT HEKOTOPBIX MeToAMK onucaHuii mpoueccoB IDEF3 He orpaHunuyuBaeT aHalnuTHKa
Ype3MEPHO JKECTKMMM PAMKAMU CHHTAKCUCA, YTO MOXKET IPUBECTH K CO3AAHUIO HEMOJHBIX WU
IIPOTUBOPEYUBBIX MOJIEIEH.

IDEF3 MokeT OBITh TaK)Ke MCIIOJIb30BaH Kak MeTo co3nanus nporeccoB. IDEF3 momonuser
IDEFO u conmep>XuT Bce HEOOXOAMMOE IS MOCTPOSHHS MOJETCH, KOTOPhIE B JAIbHEHIIEM MOTYT
OBbITh HCIOJIB30BAHBI I UMUTALMOHHOTO aHAJIN3A.

Kaxnas padora B IDEF3 omnuceiBaeT Kakoii-mubo cueHapuil Ou3Hec-Tpoliecca U MOXKET
SBJISITHCS COCTABJISIIOILEH 1pyroi paboTsl. [IockoIbKy CLieHapHUil ONKMCHIBAET LEJIb U pAMKH MOJAEIH,
Ba)XXHO, YTOOBI Pa0OTHl IMEHOBAJIUCH OTTJIArOJIBHBIM CYIIECTBUTELHBIM, 0003HAYAIOLINM TPOILIECC
neucTBus, UK (Gpas3oi, copeprkalieil Takoe CyIleCTBUTENBHOE.

Touka 3peHuss Ha MOJENb JOJDKHA OBITH 3aJ0KyMeHTHpoBaHA. OOBIYHO ATO TOYKA 3PEHUS
YeJI0BEKa, OTBETCTBEHHOI'O 3a padoTy B IejaoM. Takxke HEoO0XOAMMO 3aJ0KyMEHTHUPOBATh IIEIb
MO/JIEJIH - T€ BOIIPOCHI, HA KOTOPBIE IPU3BaHA OTBETUTH MOJIENb.

Huarpammsbl. Jluarpamma siBisieTcsi oOCHOBHOM enuuuiei onucanus B IDEF3.

Enununer padotsr - Unit of Work (UOW). UOW, Taxke Ha3piBaeMbie pabotamu (activity),
SBJSIFOTCS ~ LEHTPAIbHBIMU ~ KOMIOHeHTamMu wMojaenu. B IDEF3  paGotel  m300paxkarorcs
NPSIMOYTOJIbHUKAMU € MPSAMBIMU  YIJIaMHU M MMEIOT UM$, BBIPAKEHHOE OTIJIAr0JbHBIM
CYIIECTBUTENbHBIM, 0003HAYAIOUIMM IpOLecC JEHCTBUS, OAMHOYHBIM WIM B cocTaBe (pasbl, U
HOMEp (MIEHTH(HKATOP); Ipyroe HMs CYIIECTBUTEIBHOE B COCTaBe TOH e (pa3pl OOBIYHO
oToOpakaeT OCHOBHOM BBIXOJ (pe3ysbTaT) paboThl, Hanpumep, "M3rotosienue usaenus".

Casi3u. CBs3M 10Ka3bIBAIOT B3aUMOOTHoOIIEHUs pabdot. Bee cBsa3u B IDEF3 ogHoHampasiieHsl
U MOTyT OBITh HaIlpaBJ€HB! KyAa YroAHo, HO o0blyHO nuarpammsl IDEF3 crapatorcs moctpouTh
Tak, 4TOOBI CBsI3M OBLIM HarpaBieHbl cieBa HampaBo. B IDEF3 pasnuuator Tpu Tuma ctpesox,
M300pakaroIuX CBSI3H, CTHIIb KOTOPBIX YCTaHaBIMBaeTcs uepe3 MeHio Edit/Arrow Style:

Crapmas (Precedence) - crutoniHast 1uHus, cBsa3biBatomas eauHuibl padbor (UOW), Pucyercs
clieBa HAalpaBO WIM cBepXy BHM3. [loka3piBaeT, yTO pPabOTa-MCTOUHUK MJOJDKHA 3aKOHUYMTHCS
Mpeke, YeM paboTa-11esib HAYHETCS.

Otnomenus (Relational Link) - myHKTUpHas JIMHHSA, MCIIOJB3YIOIIAsACA I U300paskeHUs
cBsizeil Mexay enrHunaMu padotr (UOW) a taxoke Mexay eIMHULIaMU padoT U 00bEKTaMH CCBLUIOK.

IToroku o6wvexToB (Object Flow) - cTpenka ¢ AByMs HaKOHEYHHKaMM, MPUMEHSETCS [Uis
omucaHusi TOro ¢akra, 4To 0OBEKT UCIIONB3YETCs B IBYX WK Oosiee eAMHUIAX PaOOThI, HAIIPUMED,
KOrja 0ObeKT MOPOXKIAeTCs B OJHON paboTe U UCTIONb3YEeTCs B APYTOM.

Crapmass cBsizb M NOTOK 00bekToB. CTapiuasi CBA3b IMOKa3bIBA€T, 4YTO pabOTa-MCTOYHHK
3aKaHYMBAETCs paHee, 4YeM HayMHaeTcss paboTa-uenb. Yacto pe3yiabTaToM pabOTHI-MCTOYHMKA
CTAaHOBUTCS OOBEKT, HEOOXONMMBIM [uIs 3amycka paloThl-liend. B 3ToM ciydae CTpelnky,
0003HAYaIOIYI0 00BEKT, N300pakalOT C JABOMHBIM HAaKOHEYHHUKOM. VIMs CTpEnKu JOJKHO SICHO
UIEeHTU(DUIIIPOBATE OTOOpakaeMblii 00BEKT. [I0TOK OOBEKTOB MMEET Ty K€ CEMAHTHUKY, YTO H
cTapuiasi CTpelika.

[Tepexpectku (Junction). OkoHUaHUE OJIHON PAOOTHI MOMKET CIYKUTh CUTHAJIOM K Hayaily
HECKOJIbKUX paloT, WM JXe OJHa padoTa s CBOEro 3amycka MOXeT OKUAATh OKOHYaHUS
HECKOJIbKUX paboT. IlepekpecTkn HCMONB3YIOTCS M7l OTOOpaKeHHsI JIOTMKH B3aUMOJAEHCTBUSA
CTPEJIOK MpH CIUSHUM M Pa3BETBICHUM WJIM A OTOOpa)keHHs MHOXeCTBa COOBITUH, KOTOpbIE
MOTYT WM JOJDKHBI OBbITh 3aBEpIIEHBl Iepel HadajloMm cieayromeil pabotel. Pasmuuaror
nepekpectkn i cnusHUs (Fan-in Junction) u passerBienus (Fan-out Junction) crpenok.
[lepekpecTok HE MOXET UCIOJIB30BATHCS OJHOBPEMEHHO ISl CIMSIHUS U JUIsl pa3BeTBieHUs. J{is

BHCCCHHA IMCPCKPCCTKA CIYKUT KHOIIKAa B MAJIHUTPC HHCTPYMCHTOB - )1063BI/ITB B JuarpamMmy
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nepekpectok Junction. B nuanore Junction Type Editor Heo6xoauMo yka3aTh THUI MEPEKPECTKA.
CMBICT KaX0T0 THIA IPUBEICH B TabauIe 1.

Tabnuna 1 - Tunel nepekpecTkoB

O6o3naue  HammenoBa CwMbIcI B citydae CIUsTHUS Cwmblici B citydae

HUE HUE CTPEJIOK pa3BETBIICHUS CTPEIOK
Bce cnenyromue

Asynchrono  Bce npe/imecTByoOII#e MPOIECChI
& y pea YIOUHE pOtL MPOLIECCHI JOTKHBI OBITh
us AND JIOJDKHBI OBITh 3aBEPIIICHBI
3aITyIIEeHbI
Bce crnenyromue
Synchronous  Bce mpeniiecTByroIue mporeccht Ao
& MIPOLIECCHI 3aITyCKAIOTCS
AND 3aBEPILEHBI OJTHOBPEMEHHO
OJIHOBPEMEHHO
OnuH UM HECKOJIBKO OnuH UM HECKOJIbKO
Asynchrono
O us OR MPEIIIECTBYIONUX MPOIIECCOB CIIETYIOIIHUX TIPOIECCOB
JIOJI’KHBI OBITH 3aBEPILICHBI JOJKHBI OBITH 3aITyIIEHBI
OnuH U HECKOIBKO OnuH UM HECKOJILKO
Synchronous A A
O OR MPEIIIECTBYIONIUX MPOIIECCOB CIICTYIOIIHUX TPOIIECCOB
3aBepIICHBI OJHOBPEMEHHO 3aIyCKalTCs OJTHOBPEMEHHO
X XOR Tonbko oauH npeamecTByrommMid  TONBKO OAUH CHEAYIOIIUNA
- (Exclusive OR) IPOIIECC 3aBEPIICH MPOILIECC 3aMyCKACTCs

B ortinmume ot IDEFO B IDEF3 crpenku MOryT CIuMBaTbCs M Pa3BETBIATHCS TOJIBKO Yepes3
MEPEKPECTKH.

Hexomnosunus padot. B IDEF3 nekommosunius MCHoOib3yeTcs A JAeTaau3ainuu padorT.
Merononorus IDEF3 mo3Bosser AeKoMmo3upoBaTh pabOTy MHOTOKpPATHO, T.€. paboTa MOMXKET
MMETh MHOXECTBO J0YEpHUX PabOT. DTO MO3BOJSIET B OJHOW MOJENH OMHCATh albTepHATHBHBIC
MOTOKH. BO3MOXHOCTH MHOXECTBEHHOM  JIEKOMIIO3UIMU  MPEABSABISET  JIONOJHUTEIBHBIC
TpeboBaHusl K HyMepanuu paboT. Tak, HoMep paboThl COCTOUT U3 HOMEpPA POAUTEIHCKOIM PabOThI,
BEPCUH JIEKOMIIO3HIIMU B COOCTBEHHOTO HOMepa pabOThI Ha TeKyIel auarpamme (puc. 5).

HorMep POIHTEN:CKOH
'ﬁp " paboTH
:—— HoMep J{eKOoMI0S MU
A 1N — *— HomMep paboTe

IlopsiaoK BBINIOJIHEHHUS

N3yuuts npeasiaracMelii TEOPETUYECKUN MaTEpHaL.

[Toctpoiite quarpaMmy NOTOKOB JaHHBIX JUIsl BBIOpaHHON MH(MOPMAIIMIOHHOM CUCTEMBI.

IToctpouTs OTYET, BKIIOYAKOIIMKA BCE IIOJYYECHHBIE YPOBHHU MOJEIH, OIKMCAHUE
(YHKIIMOHATIBHBIX OJIOKOB, TOTOKOB JaHHbBIX, XPAHWIHII U BHEIIHUX OOBEKTOB.

dopma npeacTaBiaeHus pe3yabrara:

[ens paboTer

Bsenenue

[IporpaMMHo-amnmapaTHble CpeACTBa, UCIOJIb3yEMbIE ITPH BBIITOJIHEHUU PaOOTHI.

Onucanue paboTb

3akiroueHue (BbIBO/IbI)

Crnncok UCoab3yeMOM JIUTEpaTyphl

Kpurepum ouenku:

PaboTa BBINOJIHEHA TOJIHOCTHIO M HE COJEPKHUT OMIMOOK, CTYIEHT I'pPaMOTHO MpeacTaBUIl
OTYET — OLICHKA «OTIUYHOM.
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Pabora BBINMONTHEHA TIOTHOCTHIO, HO COJEPKUT HE Oosiee ABYX OMIMOOK, CTYIGHT T'PaMOTHO
MPEJICTaBUI OTUET — OIEHKA «XOPOILOY.

Pabora BbImonHeHa ¢ OMmMOKaMH, CTYACGHT TMPEICTaBHJ KpaTKUH OTYET — OICHKa
«yJOBJIETBOPUTEIIBLHO.
Pabora BbInOJIHEHAa C TPyObIMH OIIMOKAaMH, OTYET COCTABJICH HETPAMOTHO — OIICHKa

«HEYOOBJIICTBOPUTCIBHO.
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Tema «OueHka KayecTBa IPOrpaMMHBIX CPEeACTB»

IIpakTnyeckas padora Ne 2
«Pa3paboTka TeCTOBOrO CLiEeHApUs»

Heawb: HayunTthes pa3pabaThiBaTh TECTOBBIE CLIEHAPUH JIJISl IPOTPAMMHOTO 00eCIIeYeHHUS .

BbinosinuB padory, Bel Oyaere:
ymemp:
— VY2 ucnonp3oBaTh METOBI JIs MOJIy4EHHs KOJa ¢ 3aJjaHHOM (DyHKIIMOHAJIIBHOCTBIO U
CTEIEHbIO KaueCTBa.
— V3. aHanu3upoBaTh NPOEKTHYIO U TEXHUYECKYIO IOKYMEHTALUIO.
— V6. onpenensaTe ICTOYHUKHU U IPUEMHUKY JTAHHBIX.
— V8. BBINOJHATH OTJIA/KY, UCIOJIB3YSl METOJIbl U HHCTPYMEHTHI YCIOBHON KOMIWISLIUU
(xmaccet Debug u Trace)).
— ¥Y9. ouleHuBaTh pazMep MUHUMAJIBHOTO HA0Opa TECTOB.
— V10. pa3zpabarbiBaTh TECTOBbIE IAKEThI U TECTOBBIE CLIEHAPUH.
— VY11. BBIABAATH OMMOKH B CUCTEMHBIX KOMITOHEHTaX Ha OCHOBE CIICIU(PHKAIIHHA.
— V13 BBINOJIHATH TECTUPOBAHUE UHTErPALIUH.
— V14 opranu3oBbIBaTh NOCTOOPaOOTKY JTaHHBIX.

MarepuaibHoe odecnedeHne:
[Maker npukinagueix nporpamm Microsoft Office, Bkirouas Microsoft Visio, noctyn k Internet
pecypcam.

3aganue:
Pa3paboraTh TeCTOBbIE CLIEHAPHUH IS OLIEHKU YPOBHSI KaUe€CTBa IPOIPaMMHOTO MPUIIOKEHHUS.

Kparkue Teoperuyeckue cBeleHUs:

s pa3paboOTKU TECTOBBIX CIIEHAPWEB M BBIMIOJIHEHUS TECTOB HCIOIb3YIOTCS CHCTEMBI
YIPaBJIEHUS TECTUPOBAHUEM, CYIIECTBEHHO IOBBIMIAIOIINE TPOU3BOAUTEIBHOCTD TECT-IU3aHEPOB
U TECTHUPOBIIUKOB, a TaKkke 00eCleUYHBAIOIINe BUIUMOCTh YPOBHS KauecTBa MPUIIOKEHHUH Cpeau
BCEX YYAaCTHHKOB IIPOEKTA.

TecToBbie clieHapUU HEPa3pBHIBHO CBS3aHBI C TPEOOBAHUSIMH, H3MEHEHHS B KOTOPBIX JOJKHBI
CBOCBPEMEHHO OTPAXKaTbCsl B TECTOBOM JOKYMEHTAllMH, YTO IIO3BOJSAET CHenarb CHUCTEMa
yIpaBICHUS KU3HEHHBIM IIMKJIOM pa3paboOTKU TMPUIOKEHUH, TpU TOMOIIM MEXaHH3Ma
TPacCUPOBOK.

[Ipu BBIMOTHEHUHU TECTA TECTUPOBIIMK OTMEUAET PE3YIbTaT MPOXOKACHHUS OJHOTO IIara Wiu
BCEr0 TECTOBOTO CILIEHApHs, MPHUKPEIUIieT OOHapy>KEHHbIE OIMOKUA M JIPYTYI0 BCIIOMOTaTelbHYIO
MH(OPMAIINIO: CKPUHIIIOTHI, JAMIIBI, JIOTH U T.II.

TectoBbie clieHapuu y100HO OOBEAUHATH B TECT-IUIAHBI [0 HA3HAUEHUIO:

— TECTUPOBAaHUE PEJIN3a, TO ECTh OUEPEIHON BEPCUU IPOAYKTA;
— TECTHMPOBAHUE Pa3BEPTHIBAHUS,

— TeCTUpOBaHUE yJ00CTBA UCIIOIB30BaAHUS;

— KOH(UTrypanmoHHOE TECTUPOBAHUE;

— TecTUpoBaHUE 0€30MaCHOCTH U T.II.

3a4acTyr pydyHOE TECTHPOBAHUE MPEBPAIIAETCSA B PYTUHY U 3aHUMAET 3HAUYUTEIBHOE BPEMSI,
YTO OTPHUIATENIHHO CKAa3bIBAE€TCS HAa CKOPOCTH BBIMYCKa PENr30B. ABTOMAaTH3alMsl TECTHUPOBAHUS
MTO3BOJISAET:
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— BBICBOOOAMTH PECYPCHI TSl MPOBEACHUS 00JIee CIIOKHBIX BHJIOB TECTHPOBAHUS;
— CHHU3UTh KOJIMYECTBO MEPEKTOB, JOXOIAIINX 0 CTATUH KOHTPOJIS KauecTBa;
— YCKOPHTD BBIIYCK PEJIU30B.

CaezieHre pe3yJbTaTOB aBTOMATUYECKUX W PYYHBIX TECTOB B CHUCTEME YIPABJICHHS
Ka4eCTBOM, MO3BOJISICT BCEM YYaCTHUKAM MPOCKTa BUACTh YPOBEHb KAa4eCTBA OYCPEIAHOTO PEIin3a,
KOHTPOJIMPOBATh €r0 M3MEHEHHUE M OMUPATHCS HA 3Ty MHGOPMAIMIO MPH IUIAHUPOBAHHH CBOECH
paboTHL.

ITosyyeHue pe3yJibTATOB TECTHPOBAHUS M MX AHAJIM3.

[TonmyyeHue pe3yabTaTOB TECTUPOBAHMS HANpPSMYIO 3aBHCUT OT CPEACTB TecTHpoBaHus. B
MOEM cilydae 3To ObUT BCTpoeHHBIH B 1C MexaHU3M OTIIA/IKM U CHCTEMa KOHTPOJISl OLIHOOK.

Ilepen nmomyueHneM pe3ynbTaTta NporpaMmma poxoaAUT HECKOJIBKO YPOBHEH:

1. TectupoBaHHe KOMIOHEHTOB — TECTUPYETCS MHUHUMAIbHO BO3MOKHBINA ISt
TECTUPOBAaHUS KOMIIOHEHT, HallpuMep, OTAENbHbIN Kiacc wiu ¢yHkuusa. Yacto
TECTUPOBAHUE KOMIIOHEHTOB OCYIIECTBISIETCS Pa3pabOTYNKAMU MPOTPAMMHOTO
o0ecreyeHusl.

2. VHTerpanmoHHOE  TECTUPOBAHHE —  TECTUPYIOTCS  MHTEPPEHCHl  MEXITy
KOMIIOHEHTaMH, MOJCHUCTeMaMM WM cucremMamu. Ilpm Hamuuum pesepsa
BPEMEHU Ha JIaHHOW CTaJud TECTUPOBAaHHME BEAETCS WTEPAIMOHHO, C
HOCTENEHHBIM MOJIKIOUYEHUEM [TOCIEAYIOIUX [TOJICUCTEM.

3. CucremMHOE TECTHPOBAHHE — TECTUPYETCS HHTEIPUPOBAHHAs CHCTeMa Ha e€
COOTBETCTBUE TPEOOBAHUSM.

4. Aunbda-TecTUpoBaHUME — HMHTALMS peanbHON PabOTHI C CHUCTEMOH IITaTHBIMU
pa3paboTuvkaMu, 100 peanbHas paboTa € CHCTEMOH MOTEHLUAIbHBIMU
MOJIb30BATEISIMK/3aKa39uKoM. Yaie Bcero anb(ha-TeCTUPOBAaHUE TPOBOIAUTCS HA
paHHeH cTaguu pa3pabOTKU MPOAYKTa, HO B HEKOTOPBIX CIy4asxX MOXET
OPUMEHATHCS  JUIST  3aKOHYEHHOTO TPOAYKTa B KadyecTBE BHYTPEHHETO
npuéMoYHOro TecTupoBaHus. MHorna anbga-TecTUpOBaHUE BBIIOIHIETCS IMOJ
OTJATYMKOM HJIM C HCIOJB30BAaHMEM OKPYKEHHUs, KOTOPOE IOMOraeT OBICTPO
BBISBIIATH HailieHHbIe omMOKH. OOHapyKEeHHbIE OLIMOKH MOTYT OBITh IepelaHbl
TECTUPOBIIMKAM JIJISl JOTIOJTHUTEIBHOTO MCCIIEIOBAHUS B OKPYKEHHUHU, TTOJJOOHOM
TOMY, B KOTOPOM OyJIeT MCIOJIb30BaThCs MPOrpaMma.

5. bBera-rectpoBaHne — B HEKOTOPBIX CIy4asX BBITIOJIHSIETCS PACIpPOCTPaHEHHE
npeBapuTeNbHOW Bepcuu (B ClIydae MPONPUETAPHOIO  MPOTrPaMMHOTO
o0ecrieyeHnss WHOT/Ia C OTPAaHUYEHUSIMH 10 (YHKIMOHATBHOCTH WM BPEMEHHU
paboThl) A7 HEKOTOPOM OOJbIIEH TPYMIbI JHUII C T€M, YTOObI YOEeIUThCS, UTO
NPOAYKT COJAEPKUT JIOCTaTOYHO Masio omuOok. MHorma Oera-TecTUpoBaHHE
BBINOJIHSACTCS JAJISi TOTO, YTOOBI MOJIYYUTh OOPAaTHYIO CBSI3b O MPOJYKTE OT €ro
OyIyIIHX MOJh30BaTEICH.

Yacto nis1 CcBOOOJHOTO M OTKPBITOTO MPOTPaMMHOrO oOOecriedeHus cTaaus anbga-
TECTHPOBAaHUS XapaKTepu3yeT (PYHKIMOHAIBHOE HAIOJHEHHE KoJa, a OeTa-TeCTUPOBAHUS —
cTaguio ucrpaBieHuss omuOok. [Ipy STOM Kak MpaBUJIO HA KaXJIOM JTarne pa3paboTKu
MIPOMEKYTOUHBIC PE3YIIBTATHI PA0OTHI JOCTYITHBI KOHEYHBIM ITOJIB30BATEIISIM.

IMopsiioK BHINOJHEHUS

N3yunTh npeasiaraeMelii TEOPETUIECKUI MaTEpHaL.

CocTaBUTh TECTOBbIE CLIEHAPUH IS OLIEHKU YPOBHS KayeCcTBa MPUIIOKEHUI.

dopma npeacraBJieHus pe3yJabTara:

[ens paboThI

Beenenue
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[IporpaMMHoO-amnmapaTHbie CpeACTBa, UCMOIB3YEMbIE ITPH BBHITOJIHEHUU Pa0OTHI.

Onucanue paboThI

3axntoueHue (BbIBO/bI)

Crnucok UCoJIb3yeMOH JTUTEpPaTyphl

Kputepuu onenku:

PaGora BbINONHEHA MOJIHOCTHIO M HE COAEPIKHUT OLIMOOK, CTYACHT I'PaMOTHO MPEICTAaBHII
OTYET — OLIEHKA «OTIUYHO.

PaGota BBINONIHEHA MOTHOCTHIO, HO COJEPKUT HE Oosee ABYX OMIMOOK, CTYAEHT IPaMOTHO
IIPEICTABUI OTYET — OLIEHKA «XOPOILIOM.

PabGora BEIIIOJIHEHA C OI_I_II/I6KaMI/I, CTYACHT MpCACTaBUIl KpaTKI/Iﬁ OTYET — OICHKa
«YyHAOBJICTBOPUTCIIBHO.
PaboTta BEITIOJHEHA C FPY6BIMI/I OH_II/I6KaMI/I, OTYCT COCTABJICH HCIPaMOTHO — OICHKa

«CHCYHOOBJICTBOPUTCIILHOY.
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Tema «OueHka KayecTBa NMPOrpaMMHBbIX CPEACTB»

Heas: Hayuuthbes

IIpakTnyeckas padora Ne 3

((OHeHKa HCO6XOI[I/IMOFO KOJIM4E€CTBA TECTOB»

OIpEICTSATh HEOOXOJMMOE KOJMYECTBO TECTOB Ui  TECTUPOBAHUS
MPOrPaMMHOTO O0ECTICUCHUSI.

Beinosinus patdory, Bel Oyaere:

ymembs:

— Y2 ucnonp30BaTh METOJBI AJIS TMOIYYEHHUS KOJa C 3aJaHHON (PYHKIIMOHAIBHOCTBIO U
CTENEHbIO KaueCTBa.

— V3. aHanu3upoBaTh MPOEKTHYIO U TEXHUUYECKYIO JJOKYMEHTALHIO.

— V6. onpenensiTb UCTOYHUKH U IPUEMHUKH JAHHBIX.

— VY9. ouleHuBaTh pazmMep MUHUMaJIbHOTO HA0Opa TECTOB.

— V10. pazpabaTbiBaTh TECTOBBIC TAKETHI U TECTOBBIC CLICHAPHUU.

— VY11. BBIABAATH OMMOKH B CUCTEMHBIX KOMITOHEHTaX Ha OCHOBE CIICIU(PHKAIIHHA.

— V13 BBINOJIHATH TECTUPOBAHUE UHTErPALIUH.

— VY14 opranu3oBsIBaTh MOCTOOPaOOTKY JaHHBIX.

MarepuajibHoe odecnedeHmne:
[Maker npukinagueix nporpamm Microsoft Office, Bkitouas Microsoft Visio, noctyn k Internet

pecypcam.

3aganue:

BremonauTh OLCHKY H€06XOI[I/IMOFO KOJINYECTBa TECTOB [JIA OHNPCACICHUSA KadeCTBa
MPOTrpaMMHOTO ITPUITOKCHUSA JJIST TCCT Kelica

JleincrtBue O>xunaeMblil pe3yabTaT
dopMa OTKpeITA
1. OTkpbIBaeM dhopmy | Bee mosist mo yMOT4aHUIO MyCTHI

OTIIPpaBKU COO6IJ.I€HI/I${

O0s3aTeNbHEIE OIS IOMEUYEHEI - *
Knonka "OtnpaBuTh" He akTUBHA

2. 3anonHseM 1nost GopMBl:

Tun oOpamenus
KoHnrtakTHOE 11110
KonrtakTtHblii TenedoH

[Tons 3anonHeHsl
Knomnka "OtnpaButs" - aktuBHa (Enabled)

CooOuienue
Ecnu BBeieHHbIE TaHHBIE KOPPEKTHBI -
Coobmienne "3asBka OTIpaBIeHAa  BBIBECHO HA HKPAH.
HoBas 3asBKa mosiBuIach B CIMCKE Ha cTpaHulle "3asBKU".
3. Haxumaem KHOTIKY .
" " Ecnu BBenennbie nanusie HE KOppeKTHBI -;
OtmpaBuTh

BanmumammnonHoe coo0IIeHne co BCEMH OIMOKaMU BBIBEAECHO Ha
JKpaH.
3asBka HE nmosiBunace B ciucke Ha cTpaHuile "3asaBKu'.

KpaTkue Teopernyeckue cBeieHUS:
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TectoBoe [TokperTue (Test Coverage)

TecroBoe IlokpeiTHEe- 3TO oOJHAa U3 METPUK OLIEHKM KadecTBa TECTHUPOBaHUS,
MPEJCTaBIIAIONIAs U3 ce0sl TNIOTHOCTh OKPBITUS TECTAMU TPEeOOBaHUH OO0 HCHIOTHIEMOTO KOJIa.

Ecnu paccmarpuBaTh TeCTUpPOBaHHME KakK "MPOBEPKY COOTBETCTBUS MEXIY pEalbHbIM U
0KH/Ia€MBIM TIOBEJICHHEM IIPOTPaMMBI, OCYIIECTBIsIeMasi Ha KOHEYHOM Habope TecToB", TO UMEHHO
3TOT KOHEYHBII1 HA0Op TECTOB U OYAET ONPEAEATh TECTOBOE MOKPHITHE:

UYeM BbIIe TpeOyeMbIli YPOBEHb TECTOBOTO MOKPBITHS, TEM OOJbIlE TECTOB OyAeT BHIOpaHO,
JUIS IPOBEPKU TECTUPYEMBIX TPEOOBAHUN WIIM UCTIOTHSAEMOTO KOJa.

CH0XHOCTH COBPEMEHHOTO0 MPOTPaMMHOr0 olecrneyeHus W HMHQPaCTPyKTyphl CHENajo
HEBBIITOJIHUMOM 3a/1auy npoBeaeHus TectupoBanus co 100% TectoBeiM nmokpeiTueM. [losTomy ais
pa3paboTku Habopa TeCTOB, 0OECIIEUMBAIONIETO 00JIee MEHEE BBICOKHUN YPOBEHD MOKPBITUS MOMXHO
UCIOJIb30BaTh CIHEIHAIbHbIE HHCTPYMEHTHI JIM00 TEXHUKHU TECT JU3aiiHa.

CymecTByeT 2 MIMPOKO IPUMEHSEMBIX IOJXOJa K OLEHKE M HM3MEPEHHUI0 TECTOBOIO
MTOKPBITHUS:

[MokpeiTne  TpeboBanuii  (Requirements Coverage)- OICGHKa TOKPBITHS  TECTaMH
(YHKIIMOHATBHBIX U HEPYHKIHOHAIBHBIX TPeOOBaHUI K MPOJYKTY IYyTEM IMOCTPOSHHUS MAaTPHII
TpaccupoBKH (traceability matrix).

[ToxpsiTue koga (Code Coverage)- orneHKa MOKPBITUS HCIIONMHIEMOTr0 KOJa TECTaMHU, IMyTeM
OTCJIC)KUBAHUSI HEIIPOBEPEHHBIX B MPOLIECCE TECTUPOBAHUS YaCTEH MPOrpaMMHOI0 00€CIIEUEHHUS.

Paznuuus: Metoa mokpbITHS TpeOOBaHUN COCPENOTOYEH HAa IPOBEPKE COOTBETCTBUS Habopa
IIPOBOJAMMBIX TECTOB TPeOOBAHUAM K NPOAYKTY, B TO BpeMs Kak aHaJM3 IOKPBHITHS KoJa - Ha
MIOJIHOTE MPOBEPKU TECTaMH, pa3pabOTaHHOMN YacTH MPOAYKTA (MCXOTHOTO KOJIA).

Orpanuuenus: Merosn OLIEHKM MOKPBHITHUS KOJA HE BBIABUT HEpeaJU30BaHHbIE TpeOOBaHUS,
Tak Kak paboTaeT HE C KOHEYHBIM IPOAYKTOM, a C CYHIECTBYIOIIMM HCXOJIHBIM KOJIOM. Merton
MOKPBITUSL TPEOOBAHUN MOXKET OCTaBUTh HENPOBEPEHHBIMH HEKOTOPBIE YYACTKH KOJa, IOTOMY 4TO
HE YYUTHIBAET KOHEUHYIO peain3aluio.

[ToxpsiTue TpeboBanuii (Requirements Coverage)

PacueT TecTOBOTO MOKPHITHS OTHOCUTEIBHO TPEOOBAaHUN IPOBOJUTCS 1O (hopMyIIe:

Tcov = (Lcov/Ltotal) * 100%,
rae: TCoV- TectoBoe MOKpbITHE, Lcov - KoIMuecTBO TpeOOBaHUM, MPOBEPSEMbIX TECT Kehcamu,
Ltotal- o6iiee komuuecTBO TpeOOBAHUIT

Jns u3MepeHHsl TOKpBITUS TpeOoBaHMM, HEOOXOAMMO MpPOAHAIM3UPOBATH TPEOOBAaHUS K
MPOAYKTY U pa3OUTh UX HA MYyHKThHL. ONIMOHAIBHO KaXK/bIM IMyHKT CBSA3BIBAETCS C TECT KelcaMu,
nposepsomuMH  €ro. COBOKYIHOCTh JTHX CBSI3€H - M SBISETCS MaTpULEd TPacCUPOBKH.
[Ipocnenus cBs3M, MOXKHO MOHSTh KaKue MMEHHO TPEOOBAaHHUS MTPOBEPSET TECTOBBIN CITydail.

TecThl, HE cBA3aHHBIE ¢ TpeOOBaHUSIMU HE MMEIOT cMbIciia. TpeGoBaHuUs, HE CBS3aHHBIE C
TecTaMHd - dTO "OeJible mATHA", T.€. BBIMOJHUB BCE CO3JaHHBIE TECT KEWCHI, HENb3s JaTh OTBET
peann30BaHo JJaHHOE TpeOOBaHKUE B IPOIYKTE MM HET.

JUis onTHUMH3AIMM TECTOBOTO TOKPBITHUS MPH TECTUPOBAHWM HAa OCHOBAaHUU TpeOOBAHMA,
HAaWIy4yIluM crnocoOoM OyneT HCHOIb30BaHWE CTAHIAPTHBIX TEXHHK TecT au3aitHa. [Ipumep
pa3pabOTKHM TECTOBBIX CIydyaeB IO UMEIOUIMMCS TpeOOBaHUSM pacCMOTpPEH B pasfele:
"IIpakTHyeckoe MpUMEHEHNE TEXHUK TECT JU3aiiHa mpu pa3paboTke TecT KeicoB"

[TokperTue xoga (Code Coverage)

Pacyer TEeCTOBOro MOKpBITHS OTHOCHUTEIBHO HCIOJHSIEMOIO KOAA IPOrPaMMHOIO
oOecrieueHus MPOBOAUTCS 1O (hopmyIie:

Tcov = (Ltc/Lcode) * 100%,
rzae: TCOV- TecToBOe MOKpbITHE, Ltc- KOJ-Ba CTPOK KOJa, MOKPBITHIX TecTaMu, Lcode- obmiee koi-
BO CTPOK KOJ1a.

B Hacrosimiee Bpemsi cyllecTByeT HHCTpyMeHTapuil (Hampumep, Clover), mo3Bossromui

NpoaHaJIU3UPOBATL B KAKUC CTPOKU ObLIH BXOXACHHUA BO BpCMs MNPOBCACHUA TCCTUPOBAHUA,
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Onmaromaps 4YeMy MOXHO 3HAUUTENbHO YBEJIWYHUTH TOKPBITHE, 100AaBUB HOBBIE TECTHI IS
KOHKPETHBIX CIIy4aeB, a TakkKe N30aBUTHCS OT nyOiupyromux tectoB. [IpoBenenue Takoro ananusa
KOJa W TIOCIEAYIoIas ONTUMHU3AIUS TOKPBITHS JIOCTaTOYHO JIETKO pealn3yeTcs B paMKax
TecTUpoBaHus Oenoro simuka (white-box testing) mpu MOAYIbHOM, HHTETPAIIMOHHOM M CUCTEMHOM
TECTUPOBAHUU; TIPU TECTHPOBAHUM ke uepHoro smuka (black-box testing) 3amaua cTraHOBHUTCS
JOBOJIBHO JIOPOTOCTOAIICH, Tak Kak TpeOyeT MHOTO BpPEMEHH M PECypCcoB Ha YCTaHOBKY,
KOHQHUTypalMio M aHalIu3 pe3yJbTaToB paldOThl, KAaK CO CTOPOHBI TECTUPOBLIMKOB, TaK U
pa3pabOTUYUKOB.

Texuuku tect qu3saiina (Test Design Technics)

MHorue 11011 TeCTUPYIOT U IMUILYT TECTOBBIE CiTy4aH (test cases), HO He MHOTHE MOJIb3YIOTCS
CHeLUANIbHBIMA TEXHUKAMU TeCT Au3aiiHa. [locTtenmeHHo, HAOMpAsSCh OMBITA OHU OCO3HAIOT, YTO
MIOCTOSIHHO JIETIAIOT OJIHY U Ty K€ paboTy, MOJJAIONIYIOCsS KOHKPETHBIM IpaBuiaM. M Torna onu
HAXOJIAT, YTO BCE 3TH MPABHUJIA YK€ ONHCAHBI.

[Ipennarato BaM 03HAKOMUTBCS ¢ KpaTKUM OMUCaHHEM HanloJiee pacpOCTPAaHEHHBIX TEXHUK
TECT Au3aiiHa:

DxBuBaneHtHoe Pasnenenue (Equivalence Partitioning - EP). Kak mpumep, y Bac ecth
JIMara3oH JOMYCTUMBIX 3Ha4eHu# oT 1 10 10, BBI TOMKHBI BRIOPATh OJJHO BEPHOE 3HAUCHHE BHYTPHU
WHTEpBaJia, CKakeM, 5, U 0JIHO HEBEpHOE 3HaUeHUe BHE UHTepBaia - 0.

Anamu3 ['pannunbix 3nauenuii (Boundary Value Analysis - BVA). Ecnu B3saTh npumep
BbIIlIE, B KA4eCTBE 3HAUYCHUN [JIsI TO3UTUBHOTO TECTUPOBAHHS BbIOEpEM MHUHUMAIBHYIO U
MakcuMaiabHyto rpanHunsl (1 u 10), u 3HaueHus Gosnpiie u Menbuie rpanuy (0 u 11). Ananus
['pannyHbIil 3HaUEHUN MOXKET OBITh MPUMEHEH K MOJsAM, 3amucsaM, Qaiinam, Wik K Jrboro poaa
CYIIHOCTSIM, IMEIOIIIUM OTDAaHUYCHHUS.

IMpuuuna / Cnencrue (Cause/Effect - CE). Dro, kak mpaBuiio, BBOJ KOMOMHAIMHA YCIOBUM
(nmpuuuH), mna nomydeHuss oTrBeta or cucrtembl (CrneactBue). Hampumep, BbI mpoBepsieTe
BO3MOXXHOCTh JOOABJATh KIMEHTA, MCIOJb3Ys ONpEeAeNeHHYI0 dKpaHHYIo ¢Gopmy. s aToro Bam
HeoOxouMo Oy/eT BBECTH HECKOJIbKO moiiel, Takux kak "Mmsa", "Anpec"”, "Homep Tenedpona" a
3areM, HaxaTb KHoOmKy "JloOaBuTh" - sta "lIlpmumna". Ilocie Haxarus kHomku "J[o6aBUTH'",
cucreMa J00aBisieT KJIMEeHTa B 0a3y JaHHBIX M IIOKa3bIBAa€T €ro HOMEp Ha JKpaHe - 3TO
"CnenctBue".

[MpenyraapiBanue ommbku (Error Guessing - EG). Dto korna TecT aHaJIMTHK UCIIOJB3YET
CBOU 3HAHMS CHCTEMBbl U CIIOCOOHOCTh K MHTEpIpEeTalluu CrielUpHUKAIMKA Ha TPeAMET TOT0, YTOOBI
"mpenyragath" HpU KaKUX BXOJHBIX YCIIOBUSIX CHUCTEMa MOXKET BblIaTh owmuOKy. Hampumep,
cnienu(puKanus roBOpuT: "MOJB30BaTENb JOJKEH BBeCTH Kon'. TecT aHamUTHK, OyneT JyMaTh:
"Uro, ecnu st He BBexy koa?", "Urto, ecnu s BBeAy HEMPAaBWIBHBIN KOA? ", U Tak fanee. ITO U €CTh
IpeayrajablBaHue OMINOKH.

HcuepneiBatomee TectupoBanue (Exhaustive Testing - ET) - sro kpaiiuuit cinydaii. B
npejenax 3Tol TEXHUKH Bbl JOJDKHBI IPOBEPUTH BCE BO3MOKHBIE KOMOMHAIIMM BXOJHBIX 3HAYCHUH,
¥ B NIPUHIUIIE, 3TO JOJDKHO HAWTH Bce mpoOieMbl. Ha mpakTuke MpUMEHEHHE ATOr0 MeToja He
MIPEJICTABISAETCS BO3MOXKHBIM, U3-3a OTPOMHOI'0 KOJIMYECTBA BXOIHBIX 3HAUYCHHH.

[IpakTrueckoe MpUMEHEHNE TEXHUK TECT JU3aifHa MPU pa3pabOTKe TECT KEHCOB

MHorue 3HaloT, YTO TaKoe TECT JU3aiiH, HO HEe BCE YMEIOT €ro MpUMEHsTh. YToObI HEMHOTO
MPOSICHATH CUTYAIIUIO, MBI PEIIHIIH MPEJIOKHUTh BanreMy BHUMaHHIO MTOCIIEA0BATENBHBIN TTOAXO0T K
pa3paboTKe TECTOBBIX Cly4yaeB (TeCT KEWCOB), HCHOJb3yd CaMble MNPOCTEUIIMETEXHUKU TECT
nu3alHa;

OksuBaneHtHoe Paznenenue (Equivalence Partitioning), nanee B Texcre -EP

Ananus I'pannunbix 3Hadenuit (Boundary Value Analysis), nanee B texcte -BVA

[IpenyransiBanue ommbku (Error Guessing), nanee B Texkcre -EG

[Mpuunna / Cnencreue (Cause/Effect), namee B Texcre -CE

[Tnan pa3pa®oTKH TECT KEHCOBIpPEAIaraeTcs CIeayOIIHA:
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Amnanu3 TpeGoBaHui.
Omnpenenenne HaOoOpa TECTOBBIX MaHHBIX Ha ocHoBaHuu EP,BVA EG.

Pa3paborka mabnona tecta Ha ocaoBanuu CE.

Hamnucanue Tect KeicOB Ha OCHOBAaHUH IIEPBOHAYAIBHBIX TPEOOBAHMM, TECTOBBIX JAHHBIX U

maroB TECTa.

Jlanee Ha npumepe, pacCMOTPUM MPEIOKEHHBINA TOIXO/.

IIpumep:

[IporectupoBaTh (HYHKIMOHAIBHOCTh (QOPMBI IMpUEMa 3asBOK, TpeOOBaHUS K KOTOPOil
NPEJOCTABIICHBI B CIIEAYIONIeH TabauIe:

OneMeHT

Tun
dJIEMEHTA

TpebGoBanust

Tun oOpameHus

combobox

HaGop nanubIx:

KoncynbTanus

[IpoBenenue TecTUpOBaHUS

Pa3menienue pexnamsl

OmmOka Ha caiite

*- Ha TPOLECC BBHINOJHEHHS ONepaluu IMpUeMa 3asBOK He
BIIUSIET.

KoHTakTHOE U0

editbox

1. O6s3aTenpHOE 71 3aM0THEHNS
2. MakcuManbHO 25 CHMBOJIOB
3. Ucnons3oBanue 1udp 1 crer CMMBOJIOB HE JAOIMYCKaeTCs

KouTakTHBIH
TenedoH

editbox

O06s3arenbHOE IS 3aI10JIHEHUS

Jonyctumbie cuMBOITHL "'+" 11 i pbI

"+" MOKHO UCMOJI30BaTh TOJIBKO B Hayajae HoMepa
Jlonyctumblie popMaThl:

HauMHaercs ¢ Mmmoca - 11-15 mudpp +31612361264
+375291438884

6e3 mroca - 5-10 uudp, Hanpumep: 0613261264 2925167

CooOurenune

text area

1. OGsa3aTenpHOE IS 3alI0THEHUS
2. MakcumanpHas mirHa 1024 cumBolia

OtmpaBuTh

button

Cocrosuue:

1. TTo ymomuanuto - He aktuBHa (Disabled)

2. Tlocme 3anonHeHWs OO0s3aTENbHBIX MOJEH CTAaHOBHUTCS
aktuBHa (Enabled)

JlecTBUS Mmociie HaXKaTus

1. Ecnm BBeneHHBIE JaHHbIE KOPPEKTHBI - OTIIpPaBKa
COOOIIIEHNS

2. Ecnu BBenennblie gannbie HE KOppekTHBI - BamuaanoHHOe
CcOo00IIIeHNE

BapuanT ucronb3oBanust (MHOTAAa €r0 MOKET U HE OBITH):
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Data Added
OK
v Form
NOK

4 Ermor on page

1. Ananu3 TpeboBaHmii

Yuraem, aHamu3upyeM TpeOOBaHUS U BbIAEISIEM IS ce0sl ClIeAYIOIINE HIOAHChI:

KaKHe U3 ToJel 00s3aTeNbHbIC IS 3al0JTHEHUS ?

UMEIOT JIM 110JIs1 OTPaHUYEHUs 110 JUIMHE WIN 0 Pa3MEpPHOCTH (TpaHuULlbl)?

KaKHe U3 M0JIei UMEIOT crenuaibabie popmaTsl?

2.0mnpenenenre Habopa TECTOBBIX JaHHbBIX

OtrankuBaschb OT TpeOOBaHMI K IOJIAM, HCIOJIb3YsS TEXHUKM TECT JM3ailHa HayMHaeM
orpejiesieHue Habopa TECTOBBIX JTaHHBIX:

B 3aBHCHMOCTH OT TOTO 00s3aTENBbHOE I0JIE WM HET, ONPEIeTUM Kakue MoJs HeoOXO0IuMO
IPOBEPUTh Ha IYCTOE 3HAYEHME, TaK KaK OHO MOXET BbI3bIBaTh OIIMOKY (B pesynpTupyromeit
TabIUIIEe OpaH)KEBBIMIIBET)

T.K. HCYEPIIBIBAIOIIIEE TECTUPOBAHUE HE IPEICTABIIAECTCS BOZMOXKHBIM M3-3a OTPOMHOI0 YHUCIIa
BCEBO3MOKHBIX KOMOMHAaIMM 3HAQ4YCHMU, B IIEPBYIO ouepenb HE00XO0AUMO
OIpe/IeINTPMUHUMANIbHBIM HA0Op MAAaHHBIX. DTO MOXKHO CJieJlaTh HCHOJIb3ysd TaKUETEXHUKH,
kakEPuBVA. (B pe3ynbrupytomnieii Tabiaumeroxyooiser)

Ha ¢opme npucyrcTByeT nose, uMeroliee coctaBHOW Tl (LU(pbl UCHOIb3YIOTCS COBMECTHO
C CHMBOJIaMH), OOJagaeT CHeruaabHbIM (OPMATOM [AHHBIX W MOSTOMY BBIICJICHHUE TECTOBBIX
JAHHBIX JJIS HETO - 9TO IOCTAaTOYHO TPyAOEMKas 3ahada. B mpenenax 1aHHOW cTaTbU OrpaHUYUMCS
TOJIBKO TPOCTON IPOBEPKOl (hOopMaTOB M OCHOBHBIX TpPeOOBaHUIl ONMMCAHHBIX B (QopMme Ipuema
3as1BOK.

ITo 3aBepiieHUIO TeHEepalMy JTAaHHBIX HCIOJb3Yys CTaHJApTHBIE TEXHHKH, MOXKHO J100aBUThH
HEKOTOPOE KOJIMYECTBO 3HAYCHU HAa OCHOBAaHWU JWYHOro ombiTa (TexHuka EG) - sto Oyner
MCMOJIb30BAaHUE CIEIl. CUMBOJIOB, OU€Hb JUIMHHBIX CTPOK, Pa3HbIX (POPMATOB JAHHBIX, PETUCTPOB B
ctpokax (Upper, Lowwer, Mixed cases), oTpuiiaTeibHble U HyJeBble 3HaueHus!, kehBopasl Null -
NaN - Infinity u T.1. Croa MOXXHO BKJIFOUUTH BCE, YTO BbI I10JIaraeTe MOXKET BBHIBECTH MPUIIOKEHHE
u3 ctpos (B pesynbrupytomieit TabiniepruoeTOBBIMIIBET)

IIpumeuanue:

OTMmeTHM, 4TO KOJIMYECTBO TECTOBBIX JAHHBIX IOCIE OKOHYATEIbHOW TeHepaluu OyneT
JOCTaTOYHO OOJIBLIMM, JJa’ke MPH MCIIOJIb30BAaHUM CIIELHUAIbHBIX TEXHHUK TecT au3aiiHa. [loatomy
OTPAaHUYUMCS JIMILb HECKOJIbKUMU 3HAYEHUSIMU JJI KaKJOro MOJsl, TaK Kak IeJib JaHHOW CTaThU
II0Ka3aTh UMEHHO IIPOLIECC CO3/1aHUs TECT KEHCOB, a HE MPOLIECC MOTYYEHHS] KOHKPETHBIX TECTOBBIX
JAHHBIX.

2.1 BbIOOp TECTOBBIX TAHHBIX JUI KaXI0TO OT/EIBHO B3STOTO MOJIS

[Tone Tum obpamenus. Tak kak Bce TaHHBIC BXOIAT B 1 Kilacc SKBUBAJEHTHOCTH, TO €CTh HE
M3MEHSIOT caM IpoIecCc BBIOJHEHMs MpueMa 3asiBKH, OepeM o600 (1-10) mo3uuuio B JHUCTE C
oxunaeMbiM pesynbTaToM OK. Ho T.k. peann3oBaHO Ioje Kak JHMCT, MMEET TaKKe CMBICI
paccMOTpeTh U IrpaHUuHbIe YCiIoBUs (TexHHKa BVA), T.e. OepeM mepBblif U TOCIETHUIA 3JIEMEHTHI.
Uroro: 1-1 n mocneansisa no3uuuu B Jiucte. OXugaeMblid pe3yabTaT npyu ucnoiab3oBannu - OK.

ITone KonTakTHOE 1M110. DTO 00s13aTEIBHOE MTOJIE pa3MepoM OT | 10 25 cuMBOJIOB (BKJIIOYAst
rpanunel). [IpoBepka Ha 00s3aTeNbHOCTH 100ABISET K TECTOBBIM JAaHHBIM IIYCTO€ 3HAYEHHE.
ITpoBenem ananu3 rpaHuuHbIX ycnoBuil (BVA), momyuum Habop: 0, 1, 2, 24, 25 u 26 cuMBOJIOB.
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[Tycroe 3nayenne (0 cMMBOJIOB) yXe OBLIO TOOABIEHO MPHU aHAIM3E OOSM3aTEIBHOCTH TOJS s
BBOJIa, MoATOMY ipr BV A MBI HEe OyzieM 100aBsTh €ro eme pas. (eciiv ero 100aBuTh BTOPOH pas,
IIPOU30MIET AYOJUPOBAHHUE TECTOBBIX JAHHBIX, KOTOPOE HE IPUBEIAET K HAXOKICHUIO HOBBIX
nedeKToB, a 3HAYUT MOBTOPHOE J00aBlIeHWE B JIOMEH HE MMeEeT cMbIcia). B cBsi3u ¢ Tem, 4ro
3HaueHUs 2 U 24 cUMBOJIA SIBJIAIOTCS, C HAIIel TOYKW 3pPEHUS, HEKPUTHUUYHBIMU, UX MOXKHO HE
no0aBisATh. B uTore moiyvyaem, 4To MUHUMAIbHBIA HAOOP JAHHBIX U TECTUPOBAHUS MOJIA - 3TO
crpoku 1 u 25 - OK, u 0 (mycroe 3nauenue), 26 cumBosioB - NOK.

nosie KoHTakTHBIA TeneOHCOCTOUT M3 HECKOJNbKHMX YacTeW: KOJ CTpaHbl, KOJ oIepaTropa,
HOMep TenedoH (KOTOPBIH MOXKET OBITh COCTABHOW M pa3jelieHHbI Aeducamu). [l onpeneneHus
MPaBWJIBHOTO Ha0Opa TECTOBBIX JAHHBIX HEOOXOIUMO paccMaTpHUBaTh KaXKIYI0 COCTaBHYIO YacTh
no-otaensHocTU. [Ipumensas BVA u EP, nonyuum:

1u1st HomepoB ¢ tocomIlo BVA nomyaum vHomepa ¢ 10, 11, 12 u 14, 15, 16 mudpamu, rae 10
u 16 - NOK, a 11, 12, 14, 15 - OK PaccmaTpuBasi mostydeHHble JaHHbIE ¢ 1o3uuu EP Beimennm,
yro 11, 12, 14, 15 BX0oAST B OJMH KJIacC 3KBUBAJECHTHOCTHU. [[03TOMY Ipu TECTUPOBAHUM MBI
MOXEM HCIIOJIb30BaTh JII000€ M3 HUX, HO Tak Kak 11 u 15 - 370 rpaHuibl UHTEpBaAia, TO HA HAIl
B3TJISi] UX MPOITycKaTh Helb3s. CreoBaTelbHO MbI MOKEM YMEHBIINTH HAOOp 3HAYEHUU 0 JIBYX,
uckiounB 12 u 14, a ocraBuB 11 u 15 nans npoBepku rpaHnuHbIX ycnoBuid. Utoro umeem: 11 u 15
mudp - OK, (+12345678901, +123456789012345) 10 u 16 mudp - NOK; (+1234567890,
+1234567890123456)

s HoMepoB 6e3 toca:Ilo BVA nomyuum Homepa c 4, 5, 6 u 9, 10, 11 uudpamu. JlelictBys
aHAJIOTHYHO MIPUMEPY JJIs1 HOMEPOB TelIe(hOHOB C TUTFOCOM, UCKITFOUMM 3HaUeHUs 6 1 9, OCTaBUB 5 H
10. Utoro umeem: 5 u 10 mudp - OK, (12345, 1234567890) 4 u 11 mudp - NOK; (1234,
12345678901)

nosie CooOrieHne. moadop AAHHBIX MPOBOJUM MO aHanoruu ¢ noneMm KonrtaktHoe nuio. Ha
BBIXOJIe TToTydaeM 3HaueHus: ctpoku 1 u 1024 - OK, u 1025 cumBonos - NOK.

PesynbTupyromas tabivia JaHHBIX, Ui WCIOJIb30BAHUS TMPH MOCIEIYIOIIEM COCTAaBICHUU
TECT KEWCOB

[Tone OK/NOK | 3nauenue KommenTapuii
Koncynpranus IIEPBBIN B CIIUCKE
Tun OK N N
OmmOka Ha caiite MOCJICHUI B CIIMCKE
oOparnieHus
NOK
P 25 CHMBOJIOB HUKHUH
1K HISHIyK HISHIYK peructp
a 1 cumBoa
OK AIYKEHTTIIIBObIBAPOJDKAUCMHE | 2> C1MBoros BEPXHITH
peructp
KonTaktHOE 25
JTHIo MIYKEHT I3 dsBanpomnmx TYICMUA cumBono CMelllaHHwil
peructp
IIyCTOE 3HAYECHUE
NOK JUIMHA OosbIe
HIYKEHTIIII3HIYKEHT I3 YKEN MaKCUMaJbHOU(26

CHMBOJIOB
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crnetnl. cuMBoJbl (ASCII)

1234567890123456789012345

TOJIBKO LU PHI

adsadasdasdas dasdasd asasdsads(...)sas

O4YCHb [JIMHHAd CTpOKa

(~1Mb)

C INIFOCOM - MUHHUMAJIbHAas

+12345678901
IUIAHA
+123456789012345 © THIEOCOM )
MaKCHMallbHas JJIHHA
OK
12345 oe3 TIroCca -
MHUHHUMAJIBHAA AJINHA
1234567890 0es tumoca )
MaKCUuMaJiIbHas IJINHA
IyCTOE 3HAYEHUE
+1234567890 ¢ mumocom - <
MUHHUMAJIbHOM JUTMHEI
KOHTaKTHBII +1234567890123456 ¢ mmocom - >
Teﬂe(bOH MAaKCUMAJIBHOU OJIMHBI
0e3 TIroCca - <
1234 MUHUMAaJIbHOU JJIMHBI
NOK  |12345678901 bes  mmoca - >
MaKCHMaJIbHOM JUTHHEI
C TIUIIOCOM -  OYKBBI
+YYYXXXyyyxxzz BMecTO D
XKXZZ 06e3 TumOca - OYKBBI
Yy BMeECTO LGP
+H#H#-$$S-%0N-&N-& ! crent. cumBosibl (ASCIT)
1232312323123213231232(...)99 OHCHDL JUTMHHAA  CTpOka
(~1Mb)
. y MaKCHUMaJIbHas JUTHHA
OK Hry Ay (... ity (1024 cumBona)
yCTOE 3HAUECHHE
Coobmenne JUTMHA 00JIbIIE
NOK 1700000%7008% 700 ()7 00490 MaKCUMaJTbHOMN (1025
CHUMBOJIOB)

adsadasdasdas dasdasd asasdsads(...)sas

O4YCHb [JIMHHAasg CTpOKa
(~1Mb)
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TOJIBKO CII€ll. CHUMBOJIbI

@##$$$%"& & (ASCII)

IHopsinok BHINIOJTHEHUS

N3yuuTs npeasiaraeMelii TEOPETUYECKUI MaTEpHaL.

CoctaBuTh HEOOXOJMMBIC TECTHI JUISI OIICHKH YPOBHS KaueCcTBa MPUIIOKCHUH.

dopma npeacTaBJeHus pe3yabTaTa:

Lens paboTh

Beenenue

[TporpamMHO-anmapaTHbIE CPENICTBA, UCTIOIB3yEMbIC TIPU BBITOJHEHHH PAOOTHI.

Omnwucanue paboTbl

3akitoueHue (BBIBOIBI)

CrHucoK UCTIOIB3yeMOH JIUTEPATYPHI

Kpurepun oneHku:

PaboTa BBINONIHEHA TOJIHOCTHIO M HE COJCPKHUT OMMOOK, CTYACHT I'PaMOTHO TPEACTaBUII
OTYET — OIICHKA «OTIUYHOY.

Pabora BBIMONTHEHA TIOJHOCTHIO, HO COJIEPKUT HE Oosiee ABYX OMIMOOK, CTYACHT TPaMOTHO
MPEJCTaBUII OTUET — OLIEHKA «XOPOILOY.

Pabora BbImONHEHa ¢ OMmMMOKaMH, CTYACHT TMPEICTaBHJ KpaTKUHA OTYET — OICHKa
«yJOBJIETBOPUTEIIBHO.
Pabora BbINOIHEHA C TPYOBIMH OINMOKAaMH, OTYET COCTABJICH HETPAMOTHO — OIICHKA

CHCYHOBJICTBOPUTCIIBHOY.
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Tema «OueHka KayecTBa NMPOrpaMMHBbIX CPEACTB»

IIpakTnueckas padora Ne 4
«Pa3paboTka TeCTOBBIX MAKETOB

ue.]]b! HU3y4UTb MCTO/IbI pa3pa60TI<H TECTOBBIX ITAKCTOB.

BbinosinuB padory, Bel Oyaere:
ymembs:
— VY2 ucnonb30BaTh METOJIBI ISl MOTYYEHHS KOJIa C 3aAaHHON (YHKIIMOHATIBHOCTBIO U
CTETEeHbIO KaueCTBa.
— VY3, aHanu3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALIHIO.
- VYeé. OonpeacsAiTb MCTOYHHUKHU U IIPUCMHUKHA JaHHBIX.
— V¥9. oueHuBaTh pazMep MUHUMAJIBLHOTO HA0Opa TECTOB.
— V10. pa3zpabaTeiBaTh TECTOBbIC AKETHI U TECTOBHIE CLICHAPHH.
— V11. BBISBIATH OLIMOKU B CHCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CHEIH(PHKAIUI.
— VY13 BBINOAHATH TECTUPOBAHUE UHTETPALIUU.
— VY14 opranu3oBbIBaTh NOCTOOPAOOTKY JTaHHBIX.

MarepualibHoOe o0ecreyeHune:
[Maker npukitagabix mporpamm Microsoft Office, Bkirouas Microsoft Visio, noctyn k Internet
pecypcam, Microsoft Visual Studio.

3ananue:
Paspabotars nmakeTbl TeCTOB JUIsi HHOOPMAIIMOHHON CHCTEMBI (B COOTBETCTBUU C 3a/IaHUEM,
MPEACTaBICHHOM B JlabopaTopHoii padote Nel).

KpaTkue TeopeTnyeckue cBeIeHUS:

ITakeTsl TECTOB

Kak mpaBuio, MOIYJIbHBIC TECTHI W TECTOBBIC KOHPUTYpPALIUU Pa3padaThIBAIOTCS CaMUMU
pa3zpaboTuMKkaMH, OCHOBHAs 3ajadya TecTepa B OSTOM CiIydae — OpraHHU30BaThb BCE TECTHI B
VIOPSA0OYCHHYIO CTPYKTYPY TMAKETOB M YKa3aTh, KaKWE TMAKETHl JTOJKHBI HCIIONHATHCS B KaKUX
yclnoBUsiX. Bces mepapxus TeCTOB XpaHUTCS B TaK HaszbiBaeMoM (ailie MeTaJaHHbIX, UMEIOIIeM
pacmmpenre vsmdi. TOT daiia HaXOIUTCS B CUCTEME KOHTPOJISI BEPCHI M MOXKET OBITh BKIIIOUEH B
pelieHre Kak OTAENIbHBIN AIeMEHT — cM. puc. 4.1.

JIJis co3aHust TECTOBOTO TTakeTa MOKHO BOCTIONB30BaThcs MeHIo "'Create New Test List", kak
MOKa3aHoO Ha puc. 4.2, U MOCIE 3TOTO OTKPOETCS OKHO JUIS 3aJaHusi UMEHH HOBOTO IaKeTa U
OTIpeJIeTICHUSI €T0 MeCTa B MEPapXHH TECTOBBIX MakeToB (cm. puc. 4.3). B Tom ciyuae, ecnu mms
pelieHus yxe co3laH (Qaill MeTaJlaHHbIX, MaKeT TEeCTOB OyaeT M00aBleH K HEMYy, €CIH JKe
(haiina MeTaJaHHBIX €Ie CO3/aH0 He OBLIO, OH OYJIET CO37[aH aBTOMAaTHYECKH.
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0 TestSolution - Microsoft Yisual Studio

File Edit ‘iew Project Buld Team Debug Data
Tools Test Apalyze Window Help

@-EA-sHd s aBm|9->-8- 2

A% MR REERZ| = =g
';;T Solution Explorer - Solution 'TestSolutio... » & X Li)
- || 2 o
= é
8, Solution 'TestSolution' (2 projects) 2
= = [z Solution Items &

-

@, ) LocalTestRun, testrunconfig
6,_3 TestSolution.vsmdi
= &E TestProject1
[+ @4 Properties
[+ = References
(=] 7 Test References
@) TestSolution.accessor
@ =) AuthoringTests.txt
69_":] ProgramTest.cs
= @] TestSolution
[+ & =4 Properties
[+ -4 References
# @] Forml.cs
@] Program.cs

|:e:oqu3 12AIBS

) Solution Explorer I:,Team Explorer |

| 4 Ervor List | jAPending Changes| | =] Output| | €2 Histor
Changeset 1480 successfully checked in, 4

Puc. 4.1. [TakeT ¢ nepapxueii TeCToB

|Test l Analyze Window Help
5__] Mew Test, .,
% Load Metadata File...

Select Active Test Run Configuration »

Edit Test Run Configurations 3

Windows >

Puc. 4.2. Co3manue cIimcka TeCTOB
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CreateNewTestlist ——__ EH|
MName:
[

Description:

Select where in test list hierarchy to place this list:
[~ Lists of Tests
=2 BAT
2 Main flow

OK Cancel

Puc. 4.3. CBoiicTBa HOBOT'O CITUCKA TECTOB
CopmepKMMOE IAaKETOB TECTOB PEHAKTHPYETCS C TIOMOIIBIO CIEIUAIBHOTO PEeaaKTopa,

IMOKa3aHHOT'O0 Ha pUcC. 4.4. B makeTsl MOTYT OBITh BKJIIOUCHBI TCCThI, HAXOAIIMUECAA B OOAHOM U3
IMPOCKTOB TCKYIICTIO PCIICHU.
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_Test List Editor | Night buld_20081123.2 | Buld Explorer - TestProject | v X
“b v Wl &) %4 %  GroupBy: [None] ~ | [All Columns] » <Type keyword> > |

i) Ttem{s) checked: 1
=l-Iwl g3 Lists of Tests | | Test Name | Project |
-l ) BAT Wl 2] MainTest TestProject1
! 2 Main flow

[ @ Tests Not in a List
vl 43 All Loaded Tests

Puc.
4.4. PegakTop CIMCOK TECTOB

TecToBBIE AKETHI MOTYT MCIOJB30BATHCS KaK Uil PyYHOTO IPOTOHA TECTOB ONMpPEAEICHHON
tematuku (komanzaa "Run checked”, puc. 4.5), Tak U Ui aBTOMAaTHYeCKOro MPOTOHA B paMKax
aBTOMAaTHYECKOI COOPKH.

_ Test List Editor |

“> -| il (2] %2 %4 | Group By:

“b  Run Checked Tests

b+] Debug Checked tests
SR

all

Puc. 4.5. "PyuHnoii" 3ammyck nakera TeCTOB

VYKazaTh TecThl, KOTOpble OyAyT 3alyCKaThCsl NpPHU OIpeleleHHOW CcOOpKe MOXXHO NpHU
co3nanuu (aiina ¢ onrcanueM coopku MsBuild, unu B mocnenctsuu yepes MoAU(PHUKAIIUIO TPOEKTa
MsBuild. B mepBom cinyyae — JOCTaTOYHO Ha  COOTBETCTBYIOIIEM  IIare  mMacTepa
BBIOpaTh (hailyl METaTaHHBIX U OTMETUTH TaJ0YKaMH WHTEPECYIOIINe akeThl TecToB (puc. 4.6). Bo
BTOPOM CiIy4yae HEOOXOAMMO OTKphITh mHpoekT MsBuild B pemaktope XML, HaliTH s1emMeHT
MetaDataFile, uinu Biucath HEOOXOIUMBIE TAKETHI BPYUHYIO:

<MetaDataFile

Include="$(BuildProjectFolderPath)/../../TestSolution/TestSolution.vsmdi">
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<TestList>BAT/Main flow</TestList>
</MetaDataFile>

MSBuild Project File Creation Wizard E3
A4 Select build options
Selactions The bulld process will include the following bulld options.,
Configurations Which build options would you like to include in the build process?
¥ funtest e.0.un 81T, o)
Test metadata file:
Is;resxprO)ecz!feskSWnonﬁe-;rSobtwn.v-‘M _'_l
Test fist to run:
5 1. BT
.3 Main flow

I Automatically detect and run tests in the Following assemblies
Semi-colon delimited list of file specifications:

I

I Perform code analysis according to profect settings

<previous | [[ emsh ]| coxe |

Puc.

4.6. BeiOop makera TeCTOB IIPH aBTOMATHUECKOM cOOpKe

ABTOMaTHYeCKOe TecTUpoBaHHe Web-npuiioxeHni

Capture & Playback mnoaxoa. 3JTOT moAX0A K TECTUPOBAHHUIO IMOJIB30BATEIBCKUX
uHTepdeiicon BBITJISJIAT OYECHb a¢dexTHO u OCHOBaH Ha CIIeIyroLEen
unee. TeCTUPOBIIMK MPOXOAUTCS  MBIIIKOW 10 OKHAM, IIyHKTaM MEHIO U JPYTMM  3JIEMEHTaM
untepdeiica. CrenuanbHasi mporpaMma 3aliChIBa€T €ro Iard M IMOTOM HX BOCIPOMU3BOJIUT B
MIAKETHOM pekuMe. To ecTh O4eHb NMPOCTO IOJMY4YarTCs MOBTOPSEMBIE TECThl. TE€XHHUYECKH 3TO
YCTPauBaETCs TakK.

CrennanbHOE TECTOBOE OKPYKEHHME C TOM WJIM MHOM TOYHOCTBIO PacIO3HAET, KyJa UMEHHO
ObUIO HaXXaTO MBIIIKOM HAa 3KpaHE U CO3[aeT COOTBETCTBYIOLIUN KOJA B CHELMAIBLHOM CKpPHIITE.
IlotoM  3TOT ckpunt "mporoHsercss” B MAKETHOM  PEXUME,  BOCHPOU3BOASA  JEHUCTBUSA
TECTUPOBLIMKOB. Beck BOMpoc B TOM, KaKMM 00pa3oM pacro3HAETCsl KIMK TECTUPOBILINKA MBIIIKOM.
WneanpHO, KOrzJa ATOT KUK CBA3BIBAETCA C  COOTBETCTBYIOUIMM  3JIEMEHTOM  YIPABIICHUS
untepdeiica. To ecTh eciau TECTUPOBIIUK Ha)XaJl KHOMKY B KAaKOM-TO JUAJIOre, TO B CKPHITE
sTa uHGOpMalUs COXpaHsieTcs B MHoidHOM obOwveme. [lpyras, Oonee rpybas curyauus
MMEEeT MECTO TOTJja, KOIJla TECTOBOE OKPYKEHHE HE MOXET paclio3HaTh, KAaKOW JJIEMEHT
I10JIb30BATEIBCKOTO uHTepdeiica aKTUBHUPOBAJI TECTUPOBILHUK. Torga
B CKPHUIIT 3aHOCUTCS HH(GOpMAIUs O TeX KOOpJAMHATaX Ha 3KpaHe, Ky/1a ObUT KIIMK MBIIIKOM.

Yem muioxa mnocnenHss curyauusa? Jleno B TOM, 4YTO IOpH MaJEHIIEM HW3MEHEHUU
MOJIh30BaTeIbCKOTO0  WMHTepdeiica (a dTo TumuuHas cuTyamnws, Beab [10 pa3BuBaercs,
nopabaThIBaeTCsA U TECTUPYETCS OJHOBPEMEHHO) aBTOMAaTHUECKUI TECT-CKPHUIT, CO3aHHBIA TaKUM
00pa3oM, BBIXOAUT U3 CTpos. Tam, Ky/la paHbllle KUK MBIIIKOW MOMajal, HallpuMep, Ha HYKHYIO
KHOIIKY, TE€IIEph HAXOUTCS COBCEM APYrOM 3JIEMEHT YIPABIICHMUS.

Ecnmu ke TecToBoe OKpY)KEHHE paclo3Halo »3JIEeMEeHT uHTepdeiica, TO Takol TecT-
CKPHIT OKa3blBaeTcsi Oosee "KUBy4MM'". DTO NMPOUCXOAUT HA YPOBHE IepexBara COOOIIEHUN Ha
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ypOBHE oOmepanuoHHONW cucteMbl (B wactHocTH, Windows). Ho mist Toro, 4roObl 3TO OBLIO
BO3MOJKHO, KOJ TIPWJIOXKEHHUs JOJKEH OBITh HamucaH "mpaBWIbHBIM" 00pa3om. Jlaneko He Bce
uHTepQeiiCHbIe MPUIOKEHNS HATMCAHBI "MPABHIBHO" .

To, HaCKOJIBKO yCTIEUIHO JUIsi KOHKPETHOTO MPUIIOKEHHSI MOXKHO MPUMEHUTD JaHHBIN TOIXO/,
OTIpeIeNIAeTCsl HECKOJIbKUMU (hakTopamu. OCHOBHBIM SIBJISIETCS TO, KaKasi UCTIONb3yeTcs miardopma
(mammpumep, Java Swing, AWT, Windows Forms, WPF, etc.) u [0NOJHHUTENbHBIC OHOIMOTEKH C
AJIEMEHTaMU TI0JIb30BaTENIbCKOTO MHTep(eiica. Haumbonee 3penoit mmardopmoit ¢ 310l TOukM
3peHMs Ha JTaHHBIA MOMeHT siBistercst MS Windows Forms.

Capture & Playback mnpu tectupoBanuum  Web-untepdeiicoB. B ciayuae ¢
tectupoBannem Web-unrepdeiica cuTyanus ¢ TOYHOCTHIO PACIO3HABAHUS AJIEMEHTOB YIIPaBICHHUS
(interface controls) 3HAYUTCIILHO npouie, qeM npu  TECTUPOBAHUU IPOU3BOJILHOTO
MOJIb30BaTEIbCKOTO  MHTepdeiica. B3aumoneiictBue ¢  cepBepoM  MIPOUCXOAMT 1O CTPOTO
onucanHomy Imporokony HTTP, 4ro no3Bonser npu 3amucu INepexBaTUTh OTIPABISIEMBIE H
nojiyuaeMbele  cooOmienua. Kpome Toro, Bu3yallbHOE MPEJCTABICHUE CTPAHUIBI 3aJlaHO0 B
crpykrypupoBanHoM ¢opmare HTML, 4To mo3BosisieT Jerko OMo3HaTh OTACIbHBIC JIEMEHTH Ha
CTpaHHUIIE.

B wusmanme Visual Studio Team Edition for Software Testers BKJIOYEH JTOMOTHUTEIbHBIN
TMaKeT, obneryaronuit aBTOMATHU3AIIUIO tectupoBanusi Web-npunoxeHuii
metonom Capture & Playback. OH mo3BomsieT, Kak aBTOMaTHYECKH T'€HEPHPOBATH IIPOCTHIC
TECTOBBIE CIIECHAPUHU HA OCHOBE 3aIlMCH JCWCTBUS MOJIH30BATENS, TaK U MUCATh 00JIee TOYHBIE TECThHI
Ha J1000M s3bike matdopmer NET.

Jlo6aBuTh HOBBIM WeED-TeCT K pelIeHH0 MOKHO ¢ IOMOIb0 Komauis! "'Test/New Test",
BbIOpaB B Bo3HUKIIEeM auajore ( puc. 4.7) tun tecta Web Test.

Add New Test K3 E3 I

Templates:

& od W e

’ ; Description
Database Unit Generic Test  Load Test :
Test Use a Web test to verify the

functionality of a Web application.
oy = After you create a Web test, you can
@ ¢ @-cf assign properties that govern its
'—J o behavior,
Manual Test  Ordered Test Unit Test

(text Format) You can use a Web test within a load
test to test the performance of a Web

=) site.
o &

Unit Test Web Test

b

Wizard
Test Name: IWebTestl ~webtest
Add to Test Project: [ ¥ TestProject1 ~|

Puc. 4.7. Coznanne Web-tecra

[locne co3maHusi HOBOTO TecTa aBTOMATHUECKH OyAeT 3allyllleHa Mpoleaypa 3amucu
cueHapus Tecta B Opaysepe (cMm. puc. 4.8). Ha srom sTame JOCTaTOYHO BBECTH WWW-aJpec
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IIPUJIOKEHUs, KOTOpOE CIEeAYyeT IPOTECTUPOBATH, IIOCIE YEro BBIIOJHUTH  TECTOBBIN

"mpoxoxa" mo Web-unrepdeiicy HerocpeacTBeHHo B Opaysepe.

\'—
| &

3 about:blank - Microsoft Internet Explorer

File Edit View Favorites Tools Help
() Back ~ €3 ~ [x] (2] %2 ] /- Search 7 Favorites € | [ 1+
~| EdGo | Links >
x =

Address |§] about:blank

Web Test Recorder

@ Record Ul Pause . Stop I i | X
Go to your Web site to start recording
1ecorded requests will be shown here

[
@Done ’_’_l_—l—[—|0 Internet 4

Puc. 4.8. 3anuce maros TectupoBimka Web-npuiioxkenus B Internet Explorer

Ilocne oxoHYaHHUS 3amUCH 6yz[eT ABTOMATHUYCCKU CICHEPpHUPOBAH TECT, BKJIFOYAIOIIUM BCE

OTHpaBJiecHHbIC Ha cepBep http-3ampockl um  Bce monyueHHbie OTBeThI (cM. puc. 4.9). Ilpu
9TOM I'€HEepaTop aBTOMaTUYECKU 00aBUT HEKOTOpBIE IIPAaBUJIA, TI0O KOTOPBIM Oyner

MIPOBEPATHCS KOPPEKTHOCTH pabOThI TECTA.

77


https://intuit.ru/studies/courses/497/353/lecture/8423?page=3#image.15.15

2% TestSolution - Microsoft Yisual Studio | |O] X!
Ede Edt View Project Buid Team Debug Data Tools Test Analyze Window Help

S-Sl % v * ol v b Debug v Mixed Platforms - i:
% MR 5REE3E Eeg

- WebTest] [19:04] ~WebTest1l.webtest® TestList Edtor | Source Control Explorer | s x [
L5l e - ca o |73 6803 B 8| 3
_J || L2] webTest1 -

- =1 _& http:/flocalhost: 37673/ TestSite /Def ault. aspx
= Extraction Rudes
-} Extract Hidden Fields
SR http: | flocathost: 37673
= Form Post Parameters

") _VIEWSTATE={{$HIDDEN1. _VIEWSTATE}}

_J TextBox1=test

.j Button1=Echo

Wy __EVENTVALIDATION={{$HIDDEN!.__EVENTVALIDATION}}
=-{_J Vahkdation Rules

o Response URL

bejDef ault. aspx

7673/

ar

=

;j & Error List ;, -?; Pending Changes| | ] Output ¢4 H:-;r.rfy‘ J Test Resulks
Ready

Puc.

4.9. Penakrop Web-tecta

JUis KaXJ0ro M3 IIaroB TECTa MOXKHO, C IMOMOIIBIO BHU3YalbHOTO PEIAKTOpa, J00aBUThH
JIOTIOJTHUTENbHBIE TIPOBEPKU WIIM OMIMH, YIPABISIOLIME XOJA0M BBIMOIHEHUS: IOUCK MOJICTPOKU B
otBeTe cepBepa (Texcte nomydenHoro HTML), Bamupanuio HTML uepe3 3amanue perynsipHOro
BBIPQXEHUS, TMPOBEpKA HAJIM4YMsi WIM OTCYTCTBHUSI OIPEAEICHHBIX TEroB WM aTpuOyTOB Ha
cTpaHMle U T.A. JlomycKaeTcs Takke BO3MOXHOCTh pa3pabOTKH COOCTBEHHBIX MpaBMJI Ha JHOOOM
.NET s3pike. B Tex xe ciyyasx, Korja rtOKOCTH peIaKkTopa HeJA0CTaTOYHO, MOKHO CTE€HEPUPOBATh
C# Kop U1 JaHHOTO TeCTa U pealn30BaTh HEOOXOAUMYIO JOTHKY "BpyUYHYIO".

IIpy  HanmucaHuM  TOpaBUJI  BaJuJallMM  OYEHb  BaXXHO  MPaBWJIBHO  BHIOpaTh
HEOOXOAMMBIN ypoBeHb JAeTanu3anuu. Yem Oosee neTanbHO CPOPMYJIHMPOBAHO IMPABUIO U YEM
6onee cnenuduano ono mis nanHoro HTML, tem Gosbiiie BEpOSITHOCTH TOTO, YTO TECT MPHUACTCS
U3MEHATh IIPU W3MEHEHUU KOJa TECTUPYEMOTO MNPUIOKEHHS, NaKE €CIM ATH W3MEHEHHUs He
KacaJuch HampsMyl0 3TOH YacTd. XOopolllee MPaBUJIO BaJIMJIALMHU JOJDKHO MPOBEPATH TOJIBKO TO,
YTO SBISETCA BaKHOM 4YacThiO OM3HEC JIOTWKHU MPWIOKEHUS WIM TO, YTO SIBJSIETCS KIIIOUEBBIM
cBoiictBoM aaHHOM HTML-ctpanunel. [lpu 3TOM npaBuiio He TOIKHO MPOBEPATH JE€TAIH BEPCTKU
U JIOTIOJIHUTENbHBIE BU3yalbHbIE 3¢ ¢ekThl. K coxaleHuio, aBTOMaTHYECKH CreHEepHUpOBaHHBIC
MpaBuJjIa JaJIeKo HE BCETa OKa3bIBAOTCS Hanbosee 3¢ (HEKTUBHBIMU.

Co3naHHBId B pelakToOpe WM B PYUYHYIO TECT SBJISETCS MOJHONPABHBIM TECTOM M MOXKET
OBITh BKJIIOUEH B TECTOBBIN MaKeT, a CJIEJOBATEIbHO, U B IPOLEAYPHl aBTOMAaTHUECKON COOPKHU (CM.
puc. 4.10). Opnako, a8 TOro, 4YTOOBI ABTOMATHYECKOE TECTUPOBAHUE OBIIO BO3MOXHBIM,
HEO0OXOJIMMO COOTBETCTBYIOLIUM 00pa3oM HACTPOUTH CEPBEP aBTOMAaTHYECKUX COOPOK — Ha HEM

78


https://intuit.ru/studies/courses/497/353/lecture/8423?page=3#image.15.16

JOJKeH ObITh pa3BepHYT cepBep |1S ¢ TecToBbIM caiiTom, a OJHUM U3 3TanOB COOPKH TOJKHO OBITH
0OHOBJIEHHE KOJIa ATOTO CaiiTa.

2 TestSolution - Microsolt Visual Studio M=l E3
File Edk View Project Buld Team Debug Dats Tools Test Anaslyze Window Help
0%~ -GS L R 9™ J-E| P Debyg + Mixed Platforms v ;‘
D MR AREER g BRifrs|FEZS0OPS L
| WebTestiCoded.cs* | WebTestl [19:04] | WebTestl.webtest* ~ Test List Editor | X g
§ “b~ ] & %4 % GroupBy: [None] v | [Al Columns] » <Type keyword> -3 3
v ]
15: 1) Ttem(s) checked: 1 ’7"
B |2 6 Lists of Tests || Test Name | Project | A
% | = v Bl %] WebTest1 TestProject] ¥
&) v ) Main Flow 4] WebTest1Coded TestProject1 g
— | [ @) Tests Not in a List e
§ ¥ g3 AllLoaded Tests 8
m
»
H

| i Error List |_jAPending Changes| |3 output| € History [ ] Test Resuts|
Ready A

Puc. 4.10. Web-tecTs B makeTax TeCTOB

Iopsinok BbINOTHEHUS

N3yuuts npeasiaracMelii TEOPETUYECKUN MaTEpHaL.

CocTaBUTh HEOOXO/IMMBIE MTAKETHI TECTOB.

dopma npeacraBjIeHus pe3ybTara:

[ens paboTel

Bsenenue

[IporpaMMHo-amnmapaTHble CpPEACTBA, UCIIOJIb3yEMbIE TP BBITOJIHEHUN PaOOTHI.

Onucanue paboTb

3akiroueHue (BbIBO/IbI)

Crnncok uCoap3yeMoi JIUTepaTyphl

Kpurepum ouenku:

PaboTa BBINOJIHEHA TOJIHOCTHIO M HE COJEPKHUT OMIMOOK, CTYIEHT I'pPaMOTHO MpeacTaBUIl
OTYET — OLIEHKA «OTIMYHO».

PaboTa BbINONIHEHA MOJHOCTHIO, HO COJEPKUT HE OoJyiee NBYX OIIMOOK, CTYJIEHT I'pPaMOTHO
MIPEACTABUI OTYET — OLEHKA «XOPOILIO».

PaGora BbImonHeHa ¢ OMMOKaMH, CTYAEGHT TMPEICTaBHJ KpaTKUH OTY4eT — OIeHKa
«yIlOBJIETBOPUTEIBHO.
PaGora BbImonmHEHa ¢ TrpyObIMH OMIMOKAMM, OTYET COCTaBJIEH HErpaMOTHO — OLEHKa

CHCYHOOBJICTBOPUTCIIBHOY.
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Tema «OueHka KayecTBa NMPOrpaMMHBbIX CPEACTB»

IIpakTnyeckas padora Ne 5
«O1eHKa NporpaMMHBIX CPEJCTB ¢ IOMOILBIO METPUK»

He.]]b! HN3YYUTh MOACIU HAACKHOCTU IMTPOrpaMMHOI'0 obecrieyeHusl.

BbinosinuB padory, Bel Oyaere:
ymembs:
— V2 ucnonb30BaTh METOJIBI JUIsl MOTYYEHHS KOJIa C 3aJJaHHON (YHKIIMOHATBHOCTBIO U
CTETEeHbIO KaueCTBa.
— VY3, aHanu3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALIHIO.
- VYeé. OonpeacsAiTb MCTOYHHUKHU U IIPUCMHUKHA JaHHBIX.
— V¥9. oueHuBarh pazmMep MUHUMAILHOTO HAOOpa TECTOB.
— V10. pazpabarbIBaTh TECTOBBIC MAKETHI U TECTOBBIE CLICHAPHUH.
— V11. BBISBIATH OLIMOKU B CHCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CHEIH(PHKAIUI.
— V13 BBINOJHATH TECTUPOBAHUE UHTETPAIUH.
— VY14 opranu3oBbIBaTh NOCTOOPAOOTKY JTaHHBIX.

MarepualjibHoe o0ecreyeHne:
[Maker npukitagabix mporpamm Microsoft Office, Bkiouas Microsoft Visio, noctyn k Internet
pecypcam.

3ananmue:
BBINOMTHUTE OLIEHKY HAJEKHOCTH MPOrPAaMMHOTO OOECIeueHUs] Ha OCHOBE IMPEICTABICHHBIX
MOJIEJIEN.

Kparkue Teopernyeckue cBeieHUS:

B nacrosiiee Bpemst B MporpaMMHON MHXKEHEPHH ellle He c(hopMUpoBanack OKOHYATEIbHO
cucreMa MeTpuK. J[elCTBYIOT pa3Hble MOJIX0/Ibl K ONPEAEICHUI0 UX Habopa U METOJ0B U3MEPEHUS
[10.11-10.13].

Cucrema n3MepeHus BKIIOYAEeT METPUKU U MOJIENIN U3MEPEHUN, KOTOPbIE UCIOIb3YIOTCS IS
KOJIMYECTBEHHOU o1leHKH KadecTsa [10.

IIpu omnpenenenun TpedoBanuii k [IO 3amaroTcs COOTBETCTBYIOLIME UM BHEILIHUE
XapaKTepUCTUKM W UX aTpUOyTHl (MOJXApaKTEPUCTUKH), OINPENEISIONUEe pa3Hble CTOPOHBI
yIOpaBleHUs MPOAYKTOM B 3alaHHOM cpene. s HabGopa xapakrtepuctuk kadectBa [1O,
MPUBEJCHHBIX B TPEOOBAHUSAX, ONPEAEISIIOTCS COOTBETCTBYIOIINE METPUKHU, MOAEIH MX OLIEHKU U
JMarna3oH 3HaUYeHUI Mep I U3MEPEeHUsI OTAENIbHBIX aTpUOYTOB KauecTBa.

Cornacho crannapty [1.16] MeTpuku onpenenstoTcs mo MoAenu usmepenus atpudyros [10
Ha Bcex aranax JKL| (mpoMexyTouHas, BHyTPEHHsISI METPHKA) U OCOOEHHO Ha ATale TeCTUPOBAHUS
WK (YHKIIMOHUPOBAHUS (BHEIIHUE METPUKH) MTPOAYKTA.

OctanoBumMcs Ha knaccuduxanuu metpuk [10, mpaBunax sl IpOBEACHHUS] METPUUYECKOTO
aHaJIM3a U IpoLecca UX U3MEPEHMSL.

Tunel MmeTpuK.

Cy1ecTByeT TpH THUIIA METPUK:

— METPUKH HPOrpaMMHOrO MPOAYKTa, KOTOpPbIE HCHOJB3YIOTCS NPU HU3MEPEHUU €ro
XapaKTEPUCTHUK - CBOICTB;

— METPUKH NpoIiecca, KOTOPbIE UCIOIb3YIOTCS IPU U3MEPEHUH cBolcTBa mpouecca KL
CO3/1aHHUA MTPOJYKTA.
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METPUKH HCIOIb30BAHUS.
MeTpuKH NporpaMMHOTO IPOAYKTA BKIIIOYAIOT:

BHEITHUE METPUKHU, 0003HAYAIOIIME CBOWCTBA IPOIYKTA, BUIUMBIC ITOJIb30BATEIIIO;
BHYTPCHHUE METPHKH, OOO3HAYAIONINE CBOIMCTBA, BUAMMBIC TOJILKO KOMaHJIC
pa3pabOTUYUKOB.

Bremnne MeTpUKU IPOAYKTA - 3TO METPUKMU:

Ha/IeKHOCTH IIPOAYKTA, KOTOPbIE CIYXkaT AJIs OIpeesIeH s yhcia 1e(eKToB;
(GYHKIMOHATBHOCTH, C IOMOILBIO KOTOPBIX YCTAaHABIMBAIOTCS HAJIWYME MU
IPAaBUIBHOCTh peaan3aluy GyHKIUN B IPOIYKTE;

COIIPOBOXAECHHUS, C IOMOIIBIO KOTOPBIX M3MEPSIOTCS PECYPCHl MPOAYKTa (CKOPOCTb,
[aMsATh, CPEAA);IPUMEHUMOCTH IMPOAYKTa, KOTOPBHIE CIIOCOOCTBYIOT OIPEIEICHUIO
CTEIEHH JIOCTYITHOCTH JJIsl U3Yy4EHUs U UCIIOJIb30BAHHUS;

CTOMMOCTH, KOTOPBIMH ONPEEINISAETCS CTOUMOCTh CO3JaHHOTO MTPOIYKTA.

BryTpeHHne METpuKH NPOAYKTA BKIIIOYAIOT:

METPUKU pa3Mepa, HEoOXOoIuMble I H3MEPEHHs MPOAYKTa C IOMOIIbIO €ro
BHYTPEHHUX XapaKTEPUCTUK;

METPHUKHU CII0)KHOCTH, HEOOXOAUMBIE AJIsl ONIPEEeNICHHs CI0KHOCTH IPOAYKTa,
METPUKH CTHJIA, KOTOpBIE CIIy’KAaT [UIsl OINpPENEICHMs] MOAXOAOB M TEXHOJIOTMH
CO37aHus OTAEIbHBIX KOMIIOHEHTOB IIPOAYKTA U €ro JOKYMEHTOB.

BHyTpeHHHE METPUKHM NO3BOJIAIOT OIPEAEINUTH MPOU3BOINUTEIBHOCTh IIPOAYKTA U SIBISIOTCS
PEJIEBAHTHBIMHU 110 OTHOLLIEHUIO K BHEITHUM METPUKaM.

BHemHue u BHYTpeHHUE METPHKH 33/1al0TCsl Ha dtane GopmupoBanusi TpedoBanmii k 110 u
ABJIAIOTCS NPEAMETOM IUIAHMPOBAHMS M YIPABJIEHUS JOCTHIKCHMEM KauecTBa KOHEYHOI'O
IIPOrPaMMHOTO IIPOJIYKTA.

MeTpUKH IPOAYKTa 4acTO ONMCHIBAIOTCSA KOMIUIEKCOM MOZEINEH Il YCTAaHOBKHM Pa3JIMYHBIX
CBOMCTB, 3HAYEHHW MOJENM KadyecTBa WJIM IPOTHO3UPOBAHMSA. I3MepeHuss mNpoBOIATCS, Kak
NPaBUJIO, TOCIE KaaMOpPOBKM METPUK Ha pPaHHUX JTamax npoekra. OOmias Mepa - CTeNeHb
TPaCCUPYEMOCTH, KOTOpasi ONPENEISETCS YUCIOM TPACC, IMPOCIEKUBAEMBIX C IIOMOLIBIO MOJEIEH
cueHnapues tuna UML u oneHko# konuyecTsa:

TpeOOBaHUI;

CLIEHAPUEB U JEHUCTBYIOLIUX JIMIL;

O00BEKTOB, BKJIIOYEHHBIX B CIEHapuid, M JOKanu3auus TpeOOBaHUM K KaKIOMY
CLIEHAPHIO;

MapaMeTpoB U omeparuii 00beKTa U Jp.

Crannapt ISO/IEC 9126-2 onpezaensieT cieayouue TUIbl Mep:
Mepa pasmepa 1O B pa3HbIX equHHUIIAX MU3MEPEHHUs (YUCIO (QYHKIMHA, CTPOK B IpOrpaMmme,
pasMmep AUCKOBOW MaMsTH U JIp.);

Mepa BpeMeHH ((pYHKIIMOHUPOBAaHUS CUCTEMBI, BHIITOJIHEHUSI KOMIIOHEHTA U JIp.);
Mepa yCHIIUi (POU3BOAUTENBHOCTD TPY/IA, TPYAOEMKOCTb U JIp.);
Mepa ydera (KOJIMYECTBO OUIMOOK, YMCIO OTKa30B, OTBETOB CUCTEMBI U JIp.).

CrennanbHON MEPON MOXKET CIYKUTh YPOBEHb MCIIOJIb30BaHMS TIOBTOPHBIX KOMIIOHEHTOB U
M3MEPSIETCS] KaK OTHOLIEHWE pa3Mepa NPOIYKTa, M3TOTOBIEHHOTO M3 TOTOBBIX KOMIIOHEHTOB, K
pasMepy CHCTEMBI B 1LelOM. JlaHHAs Mepa UCIONIb3YETCS TaKXKe IPU OIMPENEICHUN CTOMMOCTH U
kauectBa [10. [Ipumepsr meTpuk:

061.].[66 YHUCJI0 O0BEKTOB U YUCIIO MMOBTOPHO UCIIOJIb3YCMBIX

061.].[66 quCII0 onepaulfn”{, MMOBTOPHO UCIIOJIB3YCMBIX U HOBBIX onepam/lﬁ;
YHUCJIO KJIIaCCOB, HACICAYIOIUX CHCI_II/I(bI/I‘{CCKI/IC OIcpanuu,

YHUCJIO KJIIaCCOB, OT KOTOPBIX 3aBUCUT JIaHHBIM KJ1acCcC;
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— YHCJIO MOJIB30BATENEN Kilacca WIM ONEpalui U Jp.

IIpu ouenke oOmIEro KOJMYECTBA HEKOTOPBIX BEIMYMH  4YacTO  HCHOJb3YIOTCA
CPEIHECTATUCTUYECKUE METPUKHU (CpeAHEe YMCIIO ONepanuil B Kilacce, HACIEIHUKOB Kilacca WU
olepalui Kiacca u ap.).

Kak mpaBuio, Mepsl B 3HAUUTEIBHOW CTENEHH SIBISIOTCS CyOBEKTHBHBIMH W 3aBUCSIT OT
3HaHUM SKCIEPTOB, MPOU3BOISIIMX KOJIMYECTBEHHBbIE OLEHKHM aTpUOYTOB KOMIIOHEHTOB
IIPOrpPaMMHOTO IIPOAYKTA.

[IpuMepoM HIMPOKO HCIHOJIB3YEMbIX BHELIHMX METPUK IPOTrPaMM SBISAIOTCS METPUKU
Xoncrena - 3TO XapaKTEPUCTUKU IPOrpaMM, BBIABISEMBbIE HA OCHOBE CTAaTUUYECKOM CTPYKTYpBI
IIporpaMMbl Ha KOHKPETHOM S3bIKE IMPOrpPaMMMPOBAHUSA: YUCIO BXOXKICHMH Haubojiee 4acTo
BCTPEUAIOLIUXCSl ONEPAHJOB M ONEPATOPOB; JJIMHA ONKUCAHUS HPOrpaMMbl Kak CyMMa 4YHcia
BXOX/IEHUI BCEX OIIEPaHIOB U ONEPATOPOB U JP.

Ha ocHoBe »THX aTpuOyTOB MOXHO BBIYHCIUTH BpEMS NPOTPAMMHUPOBAHHS, YPOBEHb
porpamMMbl (CTPYKTYPUPOBAaHHOCTh M KadecTBO) M fA3bIKa IPOrpaMMHUpOBaHMs (aOCTpakuuu
CPEICTB SI3bIKa M OPUEHTALlMs Ha IpobieMy) U JIp.

B kauectBe MeTpuK npolecca MOTYT ObITh BpeMs pa3pabOTKH, YMCIIO OLIMOOK, HAWJCHHBIX Ha
JTarne TecTUpoBaHus U Jp. [IpakTudyecku UCIONb3YIOTCS CAEAYIOLINE METPUKHU IIpoLecca:

— oOuree Bpemst pa3pabOTKU U OTAEIBHO BpeMs JUIsl KaKA0H CTaauu;

— Bpems Moau(dUKaLKu MOAeNel;

— BpeMs BBIIOJIHEHUs paboT Ha Impoliecce;

— YHCJIO HaliIeHHBIX OINOOK IIPU MHCIIEKTUPOBAHHH;

— CTOMMOCTb IIPOBEPKH KayecTBa,;

— CTOMMOCTb IIpoliecca pa3paboTKH.

MeTpUKH KCIOJIb30BAaHUS CIIYXKaT Uil U3MEPEHHsI CTENIEHH YIOBJIETBOPEHUS MOTpeOHOCTEN
[I0JIb30BATENIs IPH pelIeHUH ero 3a1a4. OHM TOMOIaloT OLIEHUTh HE CBOMCTBA CaMOW IIPOTrpaMMBl, a
pe3ysIbTaThl €€ JKCIUlyaTalMd - DKCIUTyaTallMOHHOE KadecTBO. [IpumepomM MOXKET CiayXuTh -
TOYHOCTb W TIOJHOTA pealu3allud 3a7ad [OoJb30BaTeNsd, a TaKXkKe3aTpauyeHHbIE pPEeCypChl
(Tpyno3arparbl,  MPOM3BOAMTENBHOCTH M Jp.) Ha  J(PQPEeKTUBHOE  pelleHHe  3ajad
nosib3oBarens. OueHka TpeOoBaHUM MOJIb30BATENS IPOBOAUTCS C MOMOLIBIO BHEIIHUX METPUK.

CrangapTHas OLlEHKa 3HAUE€HUH TOKa3aTellel KadecTBa

Onenka kauyectBa [IO corymacHo YeThIpeXypOBHEBOW MOJENM KadecTBa HAYMHACTCS C
HIDKHETO YPOBHSI HEpapXHd, T.e. C CaMOro 3JEeMEHTapHOro CBOMCTBa OLIEHMBAEMOro arpudyra
MOKa3aressl KayecTBa COIVIACHO YCTaHOBJIEHHBIX Mep. Ha 3Tame mpoekTupoBaHMs yCTaHaBIMBAIOT
3HA4YEeHUsl OLIEHOYHBIX 3JIEMEHTOB JUIsI KaXJIoro arpubyra mokasarens aHanuzupyemoro I[10O,
BKJIFOUEHHOT'O B TPEOOBaHUS.

ITo ompenenenuto cranaapra ISO/IES 9126-2 merpuka kauecta 11O mpencrasisier coboit
"Mozens u3MepeHus aTpulyTa, CBSA3BIBAEMOro C IoKazarenem ero kadectBa'. Ilpu m3mepeHun
IIOKa3aTese KauecTBa JaHHbIN CTaHJapT O3BOJIET ONPEAEIATh CIEAYIONNE TUIIBI MEP:

— Mepbl pa3Mepa B pa3HbIX €IUHHUIAX H3MepeHHus (KoaudecTBO (YHKUHUN, pa3mep
MPOrpaMMBbI, 00bEM PECYpCoB U JIp.);

— Mepbl BPEMEHH - MEPHUObl PEANbHOr0, MPOLIECCOPHOTO MM KaJeHIapHOI0 BPEMEHU
(BpeMs (PYHKIIMOHUPOBAHUS CUCTEMBI, BpPEMs BBINOJIHEHHS KOMIIOHEHTa, BpeMs
UCTOJIb30BAaHUS U P.);

— Mepbl yCWIMH - NpPOAYKTHBHOE BpEMs, 3aTpauy€HHOE Ha pealu3aluio MpoeKTa
(MIpOU3BOAUTENBHOCT TPYyJda OTIEIbHBIX YYACTHUKOB MPOEKTa, KOJUJIEKTHBHAS
TPYAOEMKOCTh H JIp.);

— Mepbl  MHTEPBAJOB  MEXIY  COOBITHUSIMH,  HampuMep,  BpeMs  MEeXAy
MOCJIeI0BATEIbHBIMU OTKa3aMU;
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— CYETHBIE MEphl - CUETUMKH Il ONpEIeNCHHUs] KOJINYeCTBA OOHAPY)KEHHBIX OIINOOK,
CTPYKTYpHOM CJIOXHOCTH MPOTpaMMBbl, YHCIa HECOBMECTHUMBIX 3JEMEHTOB, UHCIa
M3MEHEHHH (HarpuMep, YUCI0 OOHAPYKEHHBIX OTKA30B U JIp.).

MeTpuKH KauecTBa UCIIONIb3YIOTCS P OLIEHKE CTENEHU TECTUPYEMOCTH C IMTOMOIIBIO TaHHBIX
(6e3zoTka3Hast paboTa,  BBIIOJHMUMOCTH  (YHKUIMH, yIOOCTBO TpUMEHEHHs  HHTEp]ercoB
nonb3oBarenei, bl u 1.11.) mocne npoBenenus ucnbiTanuii [10 Ha MHOXKECTBE TECTOB.

HapaboTka Ha oOTKa3 Kak aTpuOyT HAJISKHOCTH ONPEHCNSeT CpEeAHee BpeMsl MEXIY
MOSIBJICHUEM YIpo3, HapyIIAIoUMX Oe30MacHOCTh, U OOECHEeUrBaeT TPYAHOU3MEPUMYIO OLIEHKY
ymep6a, KOoTopasi HAHOCHTCS COOTBETCTBYIOIIMMH yrpo3amu.O4eHb 4acTO OICHKAa MPOrpaMMbl
MPOBOAMUTCS MO 4ucAy cTpok. [Ipu comocraBieHuun [BYyX Mporpamm, pealu3yiolUX OIHY
NPUKIIAJHYIO 3a[ady, IPeANOoYTeHUe OTIAeTcs KOPOTKOM Mporpamme, Tak Kak e€ cosmaer Ooiee
KBaJIM(ULIMPOBAHHBII NIEPCOHA U B HEH MEHbBIIIE CKPBITHIX OMIMOOK U jierye MoAuuiuposats. [1o
CTOMMOCTH OHa JIOPO’KE€, XOTSI BPEMEHHU Ha OTIAAKy U MOAU(PUKAUIO YXOAUT Oombiue. T.e. IIuHy
MPOrpaMMbl MOKHO HCIIOJI30BaTh B KaueCcTBE BCIIOMOTaTENIbHOI'O CBOWCTBA JJIsi CpaBHEHUS
pOrpaMM C Y4E€TOM OJUHAKOBOH KBaTM(HUKAIMH Pa3paOdOTYUKOB, €IUHOTO CTWIIA Pa3pabOTKU U
oO1ei cpepl.

Ecmu B TpeboBanmsax k IIO Obuto yka3aHO TONYYHUTh HECKOJIBKO IIOKa3aTenei, To
MPOCYUTAHHBIN Mocie cOopa JaHHBIX IMOKa3aTelb YMHOXKAeTCs Ha COOTBETCTBYIOUIMI BECOBOI
KOO QHUIHMEHT, a 3aTeM CYMMHPYIOTCS BCE IOKa3aTeNld ISl TOJYyYCHHS KOMIUIEKCHOW OIICHKU
ypoBHs kauyectBa [10.

Ha ocHOBe wu3MepeHUsT KOJMYECTBEHHBIX XapaKTEPUCTHK UM TPOBEIACHUSI DKCIEPTU3HI
Ka4eCTBEHHBIX IOKa3aTejell ¢ MPUMEHEHHEM BECOBBIX KOX((PHIMEHTOB, HUBEIUPYIOUINX pa3HbIE
MOKAa3aTelM, BBIUMUCISETCS MTOTOBas OIIGHKAa KadecTBa TMPOAYKTa IMyTeM CYMMHUPOBaHUS
pe3yabTaTOB IO OTHAENBHBIM IMOKAa3aTeNsM M CPaBHEHHS WX C JTAJIOHHBIMH Mokazatenmsimu [10
(croumMocCTh, BpeMsl, pECypChI U JIp.).

T.e. mpu MpoBeNEHUN OIEHKH OTAEIHHOTO IMOKA3aTessl ¢ MOMOIIBI0 OICHOYHBIX AJIEMEHTOB

POCYUTHIBACTCS BECOMBIH Koacp(bHuHeHT?{- -MeTpHKa, - f -110Ka3aTellb, L -arpu0yt. Hanpumep, B
Kkauectse -/ -TOKa3aTels BO3BMEM IEPEHOCHMOCTb. DTOT II0KA3aTeNb OYAET BHIYUCISATCS 110 TISTH
atpubyram  ( v=1,..., “), nupuueM Kaxablii M3 HHX OymeT yMHOXAaThcsid  HA
COOTBETCTBYHOUIMH KOO ULIHEHT

Bce merpukn J -arpulyTa CyMMHpYIOTCA U 00pa3ytoT ! -mokaszaresnb kauecTBa. Korna Bce
aTpuOyThl OLIEHEHBI MO KaXJIOMYy M3 IOKa3aTejeil KauecTBa, MPOM3BOAMTCS CyMMapHas OLIEHKa
OTIENBHOIO TOKa3aTels, a MOTOM W HHTErpajgbHas OLEHKAa KadyecTBa C YYETOM BECOBBIX
koa¢dunreHToB Beex nokazateneit [10.

B kxoHeyHOM HTOre pe3yibTaT OLEHKM KauecTBa SBJIsETCA KpurepueM 3((HEeKTUBHOCTH U
11e71€cO00pa3HOCTH MPUMEHEHHUS METOJI0OB IPOEKTHPOBAHUS, WHCTPYMEHTAIBHBIX CpPEICTB U
METOJIMK OLICHUBAaHUs PE3yJIbTaTOB CO3/JaHUS IIPOrPaMMHOrO NpoaykTa Ha ctaausx JKLI.

JInist M3J710KEeHUsT OIIEHKW 3HAYEeHWH TOKasaTelell KayecTBa ucrosb3yercst cragaapt [10.4], B
KOTOPOM TIPEJCTABIIEHBI CIEAYIOIIUE METOJbl: U3MEPUTEIbHBIA, PETUCTPALMOHHBIN, PACUETHBIN U
SKCIEPTHBINM (a Takke KOMOMHALMUM STHUX METOA0B). M3aMepurensHblii Metox Oazupyercss Ha
WCIIOJIb30BAHUN W3MEPUTENBHBIX W CIEUUATIbHBIX MPOrPaMMHBIX CPEACTB JUIS TOJy4YeHUs
uHpopmanuu o xapakrepuctukax I1O, Hampumep, ompeneneHue oObema, yucia CTPOK KOJa,
OIIepaTopOB, KOJIMYECTBA BETBEH B MpOTrpaMMe, YUCIIO TOYEK BXOJa (BbIXOa), peaKTUBHOCTD U JIp.

PerucrpalinoHHBI METO/ UCHIOIB3YETCS MPH MOJICUETE BPEMEHHM, YMCiIa COOeB MM OTKAa30B,
Havaya 1 kKoHra pabots! [10 B mporiecce ero BHITOJIHEHHS.

PacuetHblit MeToJ OazupyeTcs Ha CTaTUCTHUYECKUX JAHHBIX, COOpAaHHBIX MpPHU TMPOBEICHUU
HUCITBITaHHH, JKCIUTyaTaluu Hu CONPOBOKICHUN T10. PacuerHpiMu METOoJaMUu
OLICHUBAIOTCSI 0KA3aTeIN HAIEKHOCTH, TOYHOCTH, YCTOWYMBOCTH, PEAKTUBHOCTH U JIp.
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DKCHEPTHBIA METOJI OCYILECTBIIAECTCS TPYIIION 3KCIEPTOB - CHEIUATUCTOB, KOMIIETEHTHBIX B
pemeHuu naHHoM 3amaun wiau tuna [10. Mx onenka 6a3upyeTcs Ha OMBITE U MHTYUIIMU, a HE Ha
HEINOCPEACTBEHHBIX PE3YyJIbTaTax pacdyeToB WJIM SKCIIEPUMEHTOB. DTOT METOJA IPOBOAMUTCS MYTEM
MIPOCMOTpa MPOrpamMm, KOIOB, COMPOBOIAUTENBHBIX JOKYMEHTOB M CIIOCOOCTBYET KaueCTBEHHOMN
OLIEHKH CO3JIJaHHOTO MPOAYyKTa. JlJis1 3TOro yCTaHaBJIMBAIOTCSI KOHTPOJIUPYEMBIE TPU3HAKU, KOTOPBIE
KOPPEJIIMPOBAHHBI C OJHUM WJIM HECKOJIbKUMH IOKA3aTEIsIMU KaueCTBa U BKJIFOUEHBI B OIPOCHBIE
KapThl 3KCHEPTOB. MeTOJl MpUMEHSETCS MPU OLIEHKE TAaKUX I10Ka3aTeseil, Kak aHaIU3UpYyeMOCTb,
JOKYMEHTUPYEMOCTh, CTPYKTYprpoBaHHOCTh [10O u np.

JUis OLIEHKM 3HAUYeHWH II0Ka3aTeled KayecTBa B 3aBUCUMOCTH OT OCOOEHHOCTEN
UCIOJIb3YEMBIX UMH CBOMCTB, HA3HAUYEHHUS, CIOCOO0OB UX OMPEIEICHUS UCIOIB3YIOTCS:

— mkana merpuueckas (1.1 - abcomtotHas, 1.2 - oTHocuTenbHas, 1.3 - UHTErpalibHAs);

— IIKaJia mopsAKoBas (paHroBasi), MO3BOJISIONIAS PAH)XKUPOBATh XapaKTEPUCTUKU MTyTEM
CPaBHEHUS C OIIOPHBIMU;

— KIacCH(pHKAIMOHHAS IIKala, XapakTepu3ylollas HaJudue WIA OTCYTCTBUE
paccMaTpUBaEMOro CBOKWCTBA Y OLIEHHBAEMOTO ITPOrPAaMMHOTO 00eCIIeueHusI.

[TokazaTenu, KOTOpbIE BBIUMCISAIOTCS C TOMOLIBIO METPUYECKUX IIKaJl, Ha3bIBAOTCS
KOJIMYECTBEHHBIC, & OINpe/AesieMble C MOMOINBIO IMOPSIKOBBIX W KIACCH(UKAIMOHHBIX IIKaT -
KaueCTBEHHBIE.

ATpuOyTHl TIPOrpaMMHOHN CHCTEMBI, XapaKTEpU3YIOIIHUE €€ KadyecTBO, H3MEPSIOTCS C
UCIOJIb30BaHUEM METPUK KadecTBa. MeTpuka ompeaensieT Mepy arpuOyra, T.e. MEepPEeMEHHYIO,
KOTOpOM IpHCBAaMBAECTCsl 3HAUYE€HUE B pe3yibTare H3MepeHus./[jisi nmpaBuIbHOIO HCHOJIb30BAaHUS
PE3yNbTAaTOB U3MEPEHUN KaXKaast Mepa UICHTU(DUIUPYETCS IIKAJI0H U3MEPEHUH.

Crannmapt ISO/IES 9126-2 pekomMeHIyeT NMPUMEHATh 5 BUJIOB LIKAJI U3MEpPEHHs 3HAYCHHUH,
KOTOpBIE YIIOPSI0YEHBI OT MEHEE CTPOroil Kk Oosiee CTpOroi:

— HOMHHaJbHAas IIKaja OTPAXKAaeT KaTeropuu CBOMCTB OLEHMBAEMOro oOBbeKTa 0e3 Mx
YIOPSAAOUYCHHUS;

— TOPSAKOBAs IIKaJla CIYKUT JJIsl YHIOPSAJOUYMBAHUS XapaKTEPUCTUKU MO BO3PACTAHUIO
WM YOBIBAHUIO ITyTEM CPaBHEHHsS UX C 0A30BBIMH 3HAUCHUSMU;

— WHTepBaJbHAs IIKaja 3aJaeT CYLIECTBEHHbIE CBOIlCTBa 00beKTa (Hampumep,
KaJIeHJIapHas JaTa);

— OTHOCHTENbHAs IIKaja 3aJaeT HEKOTOpOe 3HAYeHHE OTHOCHTENHHO BBIOpaHHON
€AMHULIBL,

— aOcouloTHas IIKaja yKa3blBaeT Ha (DAaKTHMUECKOE 3HAYEHHME BEJIMYMHBI (Harpumep,
quci0 omKrOoK B mporpamme pasHo 10).

N3 Bcex oOmactedt mporpamMmMHON — WHXeHepuw HaaexxHOCTh [IC  sBnsieTcss  camoi
UCCleoBaHHON oOnacTeio. Eff mpeamiecTBoBasia pa3paboTKa TEOPUHM HANEKHOCTH TEXHHUYECKHX
CpelcTB, OKa3aBinas BiusHUWE Ha pa3Butue HaaexkHoctu [IC. Bompocamu nanexnoctu I1C
3aHuManuch  paspaborumku  IIC,  meITasick  pa3HBIMH ~ CHUCTEMHBIMH  CpEICTBaMU
0o0ecneunTh HaJeKHOCTb, YIOBIETBOPSIONIYIO 3aKa3yhKa, a TakKe€ TEOPETHUKH, KOTOphle, U3ydas
npupoay ¢yakimonuposanus [1C, cozganu MaTemMaTH4eCKUe MOJENN HAJE)KHOCTH, YIHTHIBAIOIIHE
passbie acniekThl paboTel [IC (BO3HMKHOBEHHE OIMIMOOK, cOOEB, OTKA30B U JIP.) U TO3BOJISIONINE
OLICHUTh  pealbHYIO0 HaNeKHOCTh. B  pesynbrate HamexHocTh [IC  chopmupoBanmach  Kak
CaMOCTOsTENIbHAs TeOpeTHYecKas 1 npukiaaHas Hayka [10.5-10.10, 10.16-10.24].

Hanexuocts cnoxkubix [IC  cymiecTBeHHBIM  00pa3oM  OTIHMYAeTCsT OT  HAJAeKHOCTH
anmapatypel. Hocutenu naHHbIX (Qaiinsl, cepBep U T.M.) OONAJAIOT BBICOKON HANIEKHOCTHIO,
3aliCH Ha HUX MOTYT XPaHUTHCS JUIMTEIbHOE BpeMsi 0e3 pa3pylleHus, MOCKOJIbKY (U3NYECKOMY
pa3pyLIEHUIO OHU HE MOJBEPTatOTCs.

C ToukM 3peHus MPUKIATHON HAYKH HAIEKHOCTH - 3TO crnocoOHOCcTh [IC coxpaHATh CBOM
cBoiicTBa (0€30TKa3HOCTh, yCTOMUMBOCTh U Jp.), NPeoOpa3oBbIBATh HUCXOJHBIE JaHHBIE B
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PE3YyiIbTaThl B TCUCHUC ONPCACICHHOIO IPOMCIKYTKAa BPEMCHU IMPHU ONPCACICHHLIX YCIIOBUAX
skcrutyataruu. CHmwxkeHue HaaexHoctd [IC mpoucxoaut wu3-3a OmMUOOK B TpeOOBaHUSX,
MPOSKTUPOBAHHUH ¥ BHITOTHEHUH. OTKa3bl ¥ OIIMOKHU 3aBUCAT OT CIIOC00a MPOU3BOJICTBA MPOIAYKTA
Y TIOSIBJIAIOTCSI B POTrpaMMaXx MpU UX UCIIOJIHEHUU Ha HEKOTOPOM MPOMEKYTKE BPEMEHH.

Jns MHOTHX CHCTEM (mporpamm U JTAaHHBIX ) HAJEKHOCTD - riaaBHas
ueneBas QyHkuus peanuzanuu. K HEKOTOPHIM THIAM CUCTEM (peajbHOr0 BpEMEHH, pajapHbie
CUCTEMBI, CUCTEMBI 0€30MMaCHOCTH, MEIUIIMHCKOSCOOOPYIOBAHIE CO BCTPOCHHBIMH MPOTPAMMaMU 1
Ip.) TPEedbsSBIAIOTCS BBICOKME TpeOOBaHMS K  HAJEKHOCTH, TakKHe, KaK OTCYTCTBUE
OIMOOK, TOCTOBEPHOCTH, 0€30MaCHOCTH U JIp.

Taxum o6pazom, orenka HagekHOCTH [1C 3aBUCUT OT YKcia OCTABIIUXCS M HE YCTPAHEHHBIX
omuOoK B mporpammax. B xome skcruryatanuu [IC ommOku 0OHApYKUBAIOTCS U yCTPAHSIFOTCS.
Ecnu mpu ucnpaBieHuu omuOOK HE BHOCATCS HOBBIC WIIM, IO KpaiiHEW Mepe, HOBBIX OLIMOOK
BHOCHUTCA MCHBIIC, 4Y€M YCTpPaHACTCA, TO B XOAC IJKCILTyaTalluu HAJACKHOCTb I1C HCIIPCPBIBHO
Bo3pacTaer. YeM MHTEHCUBHEE MPOBOUTCS IKCIUTyaTalllsl, TEM UHTEHCUBHEE BBISBIISIOTCS OIIUOKU
1 OBICTpEe PacTeT HAJICKHOCTh CUCTEMBI U COOTBETCTBEHHO €€ KaueCTBO.

HanexHocts siBnsiercss QyHkuueir ot ommuOok, ocraBmmxcs B I[IC mocne BBoma ero B
skcruryatanuto. [IC 0e3 ommbok siBisieTcs aOCOMOTHO HaAekHbIM. Ho u1st Gonplinx mporpamm
abcooTHAst HAJIS)KHOCTh IPAKTUUeCKH HenocTwxkuma. OcrtaBiiumecss HeoOHapYyKEHHbIE OIIMOKU
MPOSABIISAIOT ce0sl BpeMsl OT BPEMEHHU IIPU OMNPEJCIIEHHBIX YCIOBHUSAX (HampUMeEp, NPU HEKOTOPOH
COBOKYITHOCTH UCXOJHBIX TAHHBIX) COMPOBOXKICHUS U SKCILTyaTalluU CHCTEMBI.

I[JI?I OOCHKU HaACKHOCTHU I1C HCIIOJIB3YIOTCA TaKUC CTAaTUCTHYCCKHUEC I10Ka3aTCliu,
KaK BEpOSITHOCTh U BpeMsi 0€30TKa3HOM pabOThl, BO3MOKHOCTh OTKa3a M 4acToTa (MHTEHCHUBHOCTD)
OTKa30B. HOCKOJII)Ky B Ka4€CTBC NPUYNH OTKA30B pacCMaTprUBarOTCA TOJIBKO OHII/I6KPI B IIporpamMmme,
KOTOpbIE HE MOTYT camoycTpaHuThcs, To [IC crnemyeT OTHOCUTH K Kjaccy HEBOCCTaHABIMBAEMBIX
CHCTEM.

[Ipn xaxmoM TpOSBICHUH HOBOM ONIMOKH, Kak MPaBWIIO, IMPOBOAMUTCS €€ JOKaU3alus U
ucnpasiieaue. CTporo roBops, HaOpaHHAsl O 3TOTO CTATHCTHKA 00 OTKa3aX TEPSET CBOEC 3HAUCHHE,
TaK Kak IOCJIe BHECEHMs] M3MEHEHUI Mporpamma, ro CyliecTBy, SBISETCS HOBOW MporpamMmoi B
OTJIIMYHUEC OT TOI7[, KOTOpas a0 3TOro UCHbIThIBAJIACh.

B cBs3u ¢ ucnpasnenuem ommbok B [1C HameKHOCTB, T.€. €€ OTAeNbHbIe aTpUOYThI, OyAyT
BCE BpeMs M3MEHSTHCS, KaK MPaBHUIIO, B CTOPOHY yiyumieHus. CienoBaTellbHO, UX OIeHKa OyneT
HOCHTh BpPEMEHHBIM U TpHUOIMKEHHbIH XapakTep. [loaToMy BO3HHKAaeT HEOOXOAMMOCTH B
HUCITOJIB30BAHNU HOBBIX CBOﬁCTB, AZICKBATHBIX PCAJIBbHOMY MHNPOHECCY HU3IMEPCHHUA HAACKHOCTH,
TaKMX, Kak 3aBUCUMOCTh MHTEHCUBHOCTH OOHAPYXEHHBIX OIIMOOK OT YHUCIIa POTOHOB MPOTPaMMBbI
1 3aBUCHMOCTb OTKa30B OT BpeMeHH QyHKkiroHuposanus [1C u ..

K daxTopam rapantuu HaJie)KHOCTU OTHOCSTCS:

— PHCK KaK COBOKYITHOCTb yIpO3, MPUBOASIINX K HEOJAronpHsITHBIM IMOCIEACTBUAM U
yiiepOy CUCTEMBI UITU CPEJIbI;

— yIrpo3a Kak MpOsIBICHUE HEYCTOMUYNBOCTH, HApPYIIAIOIIEH 0€30MacHOCTh CHCTEMBI,

— aHalu3 PUCKA - U3YUYCHHE YTPO3bl WIH PUCKA, UX YaCTOTA U MOCIEACTBHS,

— IICJIOCTHOCTH - CIIOCOOHOCTH CHCTEMBI COXPAHATh YCTOMYHMBOCTH PaOOTHI M HE MMETh
pucKa;

Puck mpeoOpa3yeT U yMEHbIIAeT CBONCTBA HAJIEKHOCTH, TaK KaKk OOHApyKCHHbBIE OIIMOKHU
MOTYT IPUBECTH K YIpO3€, €CJIM OTKa3bl HOCAT YAaCTOTHBIN XapakTep.

Ocnoenvle nonamus é npoonemamuxe naoexcuocmu INC

®opmasibHO Mojenu oueHku HaaexHoctu [IC 06a3upyloTcss Ha TEOpUM HAJEKHOCTH U
MaTEeMaTHYECKOM ammapaTe ¢ JOMYIIeHHeM HEKOTOPBIX OTPaHUYEHUH, BIUSIONUX HA ATY OLICHKY.
['maBHBIM HMCTOYHUKOM MH(OpPMALIUHU, UCIIOJIb3YEMOI B MOJIENSIX HAJIeKHOCTH, SBIISETCS MPOLECC
TecTupoBaHus, dKcruryaTaruu [1C u pa3HOTO BHIa CHUTyalluH, BO3HUKaromue B HuUX. CuTyanuu
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MOPOXKAAIOTCS BO3HUKHOBeHHEM omuOok B IIC, TpeOyloT WX ycTpaHEHUsS Ui MPONOJIKECHHUS
TECTUPOBAHUS.

ba3oBbIMH TMOHATHSMH, KOTOpPBIE HCHOJB3YIOTCA B Mozensx HajexxHoctu IIC, sBisroTcs
[10.5-10.10].

Ortxkas I1C (failure) - ato mepexon IIC u3 paboTaromiero coctosiHus B Hepabodee Wi Koraa
HOJTy4aroTCs Pe3yJIbTaThl, KOTOPbIE HE COOTBETCTBYIOT 3a/laHHBIM JIOIYCTUMBIM 3HaueHusM. OTka3
MOJKET OBITh BBI3BaH BHEIIHUMH (hakTopamMu (M3MEHEHUSMH AJIEMEHTOB CPEbl SKCIUTyaTalluu) U
BHYTpPEHHUMHU - nedekramu B camont [1C.

Hedexr (fault) B TIC - 370 mocieacTBre MCHOIB30BAHUS AIIEMEHTA MPOTPaMMBbI, KOTOPBIN
MOJKET NPHUBECTH K HEKOTOPOMY COOBITHIO, HallpuMep, B Pe3ysbTaTe HEBEPHON HHTEpIpEeTaLuu
3TOrO JIEMEHTa KOMITbIOTepoM (Kak omnoOka (fault) B mporpaMme) win denoBekom (omudka (error)
ucrionauTens). Jedekr sBiasercs creacTtBueM omuOOK pa3paboTyvka Ha JHOOOM K3 IPOIECCOB
pa3paboTku - B omnMcaHUM cnenudukanuii TpeOOBaHWM, HAYAIBHBIX WM HPOEKTHBIX
cneun(uKanusaxX, OSKCIUIyaTallMOHHOM JoKyMeHTaumu u T.a1. Jlepekrsl B mporpamme, He
BBISIBIICHHBIE B PE3YJIbTATE MPOBEPOK, SBISAIOTCS NCTOYHUKOM MOTEHIMAJIBHBIX OIIHMOOK M OTKa30B
IIC. TlposiBnenue nedexkra B BHUJE OTKa3a 3aBUCUT OT TOrO, KakoW HyTb OYyJeT BBINOJHATh
CTIELIUAINCT, YTOOBI HAMUTH OMMOKY B KOJE MJIM BO BXOJIHBIX JaHHBIX. OHAKO HE KKIBIH JeQeKT
I1C MoeT BBI3BAaTh OTKA3 MJIM MOXKET ObITh cBs3aH ¢ AedexroMm B IIC umu cpeapl. JIroboil oTkas
MOJKET BBI3BaTh AaHOMAJIMIO OT MPOSIBJICHHUS BHEIIHUX OIIHUOOK U JEPEKTOB.

Omnbka (error) MOXeT ObITh CJIEJICTBHEM HEIO0CTaTKa B OJHOM M3 IPOLIECCOB Pa3pabOTKU
I1C, xoTophlii TPUBOIUT K HENPABWIBHOM WHTEPIpPETAMU TMPOMEKYTOUYHOW HHPOpPMALIUH,
3aJJaHHOH pa3pabOTUMKOM WJIU NPH IPUHATUU UM HEBEPHBIX PELLICHUM.

VHTEeHCHBHOCTh OTKAa30B - TO 4YacTOTa MOsBICHHS OTKa30B win aedekroB B IIC mpu ee
TECTUPOBAHUU UJIH SKCIUTyaTaIUH.

[Ipy BBIABICHUM OTKJIOHEHHS pE3yJbTATOB BBHINOJIHEHUS OT OXHJAAEMBIX BO BpeMs
TECTUPOBAHUS WM COINPOBOXIEHUS OCYLIECTBISIETCS IOUCK, BBIACHEHME NPUYMH OTKJIOHEHUH U
WCTIPABJICHUE CBSI3aHHBIX C THUM OIINOOK.

Mopenu ouenku HazaexHocTH [IC B kauecTBe BXOJIHBIX MapaMETPOB HCHOJb3YIOT CBEACHUS
00 ommoOKax, 0TKa3ax, X HHTEHCUBHOCTH, COOPAHHBIX B MPOIIECCE TECTHPOBAHUS M IKCILTyaTalliH.

Knaccugpukayua mooeneit naoexmncnocmu

Kak m3BecTHO, Ha JaHHBII MOMEHT BpPEMEHH pa3paboTaHO OOJIBIIOE KOIWYECTBO MOJEIEH
HagexHoct IIC wm wux wmomudukammid. Kaxnmas w3 3TuX Mojenelt ompenenser (QyHKIUIO
HAQ/IGKHOCTH, KOTOPYIO MOXKHO BBIYHCIUTH TIPH 3aJaHUUW €H COOTBETCTBYIOUIMX JaHHBIX,
coOpanHbIX BO BpeMs (pyHKImoHupoBaHus [1C. OCHOBHBIMU JJAHHBIMHU SIBJISIIOTCSL OTKa3bl U BPEMSI.
Jlpyrue nOmoTHUTEIbHBIE TapaMeTphl cBs3anHbl ¢ TUIOM [1C, ycIoBHUAMU Cpebl U JaHHBIX.

BBuay Oosnbiioro paznoodpasusi Mojenel HaJIe)kHOCTH pa3paboTaHO HECKOJIBKO MOJIXO0/I0B K
Kiaccu(uKanuu TUX Mozeneil. Takue moaxoapl B 1EJIOM OCHOBBIBAIOTCS Ha MCTOPUHM OLIMOOK B
npoBepsemoir u Tectupyemor IIC Ha osrtamax XKL Opnolt u3 knaccudukanuii Mojenei
HagexHoctn I10 seisercs knaccudukanus Xerda [10.10]. B He#t mpemmaraercs pasfeiieHue
MoJIeJiel Ha POTHO3UPYIOIIUE, H3MEPHUTEIILHBIE U OLIEHOUHBIE (pHC. 1).

[IporHo3upyromue  MOAETH HAJS)KHOCTH  OCHOBaHBI HAa  W3MEPEHHH  TEXHHUYECKHX
XapaKTepUCTHK CO37]aBa€MOM IMPOrpaMMBbl: JJIMHA, CIIOKHOCTh, YWCJIO LHKIOB M CTENEHb HX
BJIOXKCHHOCTH, KOJIMYECTBO OMIMOOK HA CTPAHUILY ONepaTOPOB POTPAMMEI U JIP.

Hanpuwmep, mozens Mornu-bpykca OCHOBBIBaeTCS Ha JUIMHE M CIOXHOCTH CTPYKTYPBI
nporpaMMbl  (KOJTMYECTBO BETBEW, IIMKIIOB, BJIOXEHHOCTH IIMKIIOB), KOJHYECTBE U THUIAX
NEpEMEHHBIX, a TaKXke HuHTepdeiicoB. B »THUX MoAensx JIMHAa MpOrpamMMbl CIYXKHUT s
MIPOrHO3UPOBAHUS KoJMYecTBa OmMOOK, Hampumep, st 100 omepaTopoB mporpamMmbl MOYKHO
CMOJETMPOBATh HHTEHCUBHOCTH OTKA30B.
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Moaeaun Seq Moacan ¢ Myecu, Moaem
Moaens Moaean Mo 4%
» nojacueTa noacyeTou rEDOM nojicena
Xoncreaa Bpyxca pe p = =
OHGOK OLINOOK 00aacTH OUIA00K
AAHHBIX

Puc. 1. Knnaccudukanus MoJieneir HaJae)KHOCTH
Monens XoJcTena NpOrHO3UPYET KOJIMYECTBO OIMMOOK B MPOrpaMMe B 3aBHCHMOCTH OT €€
o0beMa M TaKMX JAHHBIX, KaK 4YUCIO onepauuit ( n ) 1 omnepaHaoB ( Mg ), a TaKke ux ooiree
gpcio ( N1, Na ).
Bpemst mporpaMMupoBaHus IPOTrpaMMBI ITPEUIAraeTCsl BBIYUCIISITD 0 CIIeAYIoIeH hopmyie:
n1Na(nj log, ny + nalog, no) log, ny

£ i
2195
rae S . yucino Crpayaa (XosicTen NPUHSI PaBHBIM 18 - 4KCIO YMCTBEHHBIX Ollepanuil B
€IMHUIlY BPEMEHN ).
O6beM BeaucseTcs Mo hopMmyIe:

V = (24 n3)log, (2 + n3),

rac “-;I - MAaKCUMAJIbHOC YN CJIO PA3JIUNIHBIX onepaunﬁ.

W3mepuTenbHble MOJENM TPEAHA3HAYEHBI U1l WU3MEPEHMS HAJEKHOCTU IMPOrPaMMHOIO
oOecniedeHus1, paboTaIOIIEro ¢ 33JaHHOM BHEIIHEN cpeoil. OHU UMEIOT CIEAYIOLUE OrPaHUYEeHHUS:

IporpaMMHOe oOecredeHrne He MOJIUGHUIMPYETCsl BO BpeMs INepuojia W3MEpPEeHUH CBOMCTB
HaJIEKHOCTH;

OoOHapy>KEHHbIE OIINOKU HE UCTIPABIISIOTCS;

U3MEpEeHUe HaJIeKHOCTU MPOBOAUTCA Ul 3apMKCHPOBAHHON KOH(PUTYpalluyd MPOrpaMMHOTO
obecreyeHus.

TuUnuYHBIM TPUMEPOM TaKMX MOAENEN sABIstoTCA Moaenu Henbcona u Pamamyprubacranu u
ap.Mozaenb oOLEHKH HaaeKHOCTH HenbcoHa OCHOBBIBAE€TCST Ha BBINOJHEHUH K-ITPOrOHOB
MIPOrpaMMbI IPU TECTUPOBAHUU U TIO3BOJISIET OINPENETUTh HAJIEKHOCTh

R(k) = exp|— Z Vi A(t)],
' < ]

rxe '/ - Bpems BbimonHenns -/ -mporowa, Alt) = — [111 (L =q ]] wnpn 71 = 1 ona
MHTEPIPETHPYETCs KaK HHTEHCUBHOCTh OTKA30B.
B npolecce HCIBITAHMHA NPOrPaMMBl Ha TECTOBBIX |l MPOroHax OIeHKa HaIeKHOCTH
BBIYMCIISETCS IO POPMYJIE
I —mny
R(l) = —™
A.
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rie k- ancno MIPOTOHOB MIPOTPAMMBI.

Takum oOpa3oM, JaHHAs MOJENb PacCMAaTpPUBAET IOJIYYEHHbIE KOJUYECTBEHHbIC TaHHbIE O
MPOBE/ICHHBIX MPOTOHAX.

O1eHOUHBIE MOJIENTM OCHOBBIBAIOTCS Ha CEPUU TECTOBBIX IIPOTOHOB M IIPOBOJATCS Ha 3Tanax
tectupoBanusi [IC. B TecroBoii cpene ompenaensieTcs BEpOSTHOCTh OTKa3a MPOrpamMMbl MpHU €€
BBINOJIHEHUH UM TECTUPOBAHUM.

Otu Tunel Mozaeneil Mmoryt npumeHsTbes Ha a3tanax JKL[. Kpome Toro, pesynbraTsl
IIPOrHO3UPYIOIUX MOJEIEH MOTYT UCIIOIb30BATHCS KaK BXOJIHBIE JAHHBIE JUI OLIECHOUYHOW MOJIEIH.
NwmeroTcs monenu (HarpuMep, MoJiesib Mycchl), KOTOphIe MOXKHO pacCMaTpPUBATh KaK OIICHOUHYIO U
B TO ’K€ BpeMs Kak u3Mepureabayio moaens [10.16, 10.17].

Hpyroi Bun knaccuuxanum monened npemioxun ['osn [10.18, 10.19], cormacHo xoTopoii
MOJIEJIN HaJIe)KHOCTH 0Aa3UPYIOTCS HAa OTKa3aX U pa30MBaIOTCS Ha YEThIpE Kilacca MOJAETICH:

0e3 mojcuera onnuooK;

C M0/ICYETOM OTKAa30B;

C IIOZICEBOM OIITHOO0K;

MOJIeJIN C BBIOOPOM 00J1acTell BXOAHBIX 3HAUEHUI.

Mogenu 06e3 mojacyera OIMMOOK OCHOBAaHBI Ha M3MEPEHMHM HMHTEpBaja BPEMEHH MEXITY
OTKa3aMHU U MO3BOJIAIOT CIIPOrHO3UPOBATh KOJMYECTBO OMIMOOK, OCTaBIIMXcs B porpamme. Ilocie
KaX/IOTO OTKa3a OIICHWBACTCA HANEKHOCTb M ONPEACISIETCS CpelHee BpeMsl A0 CIEeIYIOIIEro
otkaza. K Takum mozensm otHocsrcs moxenu JxenuHcku m Mopannel, lluka Bynseprona u
JlurByma-Bepasna [10.20, 10.21].

Mogenu ¢ HOACYETOM OTKa30B 0A3UPYIOTCA Ha KOJUYECTBE OMIMOOK, OOHAapy)KEHHBIX Ha
3aJJaHHBIX MHTEpBajaX BPEMEHHU. BO3HMKHOBEHHE OTKa30B B 3aBUCHMOCTH OT BPEMEHH SIBISECTCS
CTOXAaCTUYECKUM IPOLECCOM C HENPEPbIBHOW MHTEHCUBHOCTHIO, a KOJIMYECTBO OTKA30B SIBIISETCS
ciydailHOH BenmuuHOW. OOHapy)KEHHbIE OMIMOKM, KaK TMPAaBWIIO, YCTPAHSIOTCS W IO3TOMY
KOJINYECTBO OLIMOOK B €IMHMIY BpeMeHH yMmeHbliaercs. K 3Tomy kimaccy mozeneil oTHoOCATCS
mojenu [llymana, [1luka- Bynaseprona, [TyacconoBckas moaens u ap. [10.21-10.24].

Mogenu ¢ noaceBoM OUIMOOK OCHOBAaHBI HAa KOJMYECTBE YCTPAHEHHBIX OLIMOOK U MOJICEBE,
BHECEHHOM B IIPOTPaMMYy UCKYCCTBEHHBIX OIMIMOOK, THUI M KOJIMYECTBO KOTOPBIX 3apaHee U3BECTHBI.
3areM ompejaensieTcs COOTHOIIEHHE YHCIAa OCTaBIIMXCS HPOTHO3MPYEMBIX OIMIMOOK K YHCITY
HCKYCCTBEHHBIX OINMOOK, KOTOpPOE CPAaBHHUBAETCS C COOTHOIICHHWEM 4YHCIa OOHAPYKEHHBIX
JeWCTBUTENBHBIX OMMOOK K YMCITy OOHApYKEHHBIX UCKYCCTBEHHBIX OIMOOK. Pe3ynbraT cpaBHEHUs
WCTIOJNB3YyeTCs ISl OICHKH HaJeKHOCTH M KadecTBa MpOrpaMMbl. [Ipy BHECEHMHM W3MEHEHHWH B
IporpaMMy IPOBOJUTCS HOBTOPHOE TECTHUPOBAHHME M OLEHKA HAJAEKHOCTH. OTOT MOJIXOA K
OpraHu3alliil TEeCTHPOBAHUS OTIMYACTCS TPOMO3JIKOCTBIO M PEIKO HCIOJBb3yeTcs W3-3a
JONOJTHUTENBHOTO O0beMa padoT, CBA3aHHBIX C MOAOOPOM, BBIMOJIHEHHEM M YCTpaHEHHEM
MCKYCCTBEHHBIX OIIMOOK.

Mogenu ¢ BBIOOPOM 00JIACTH BXOJHBIX 3HAUYCHHI OCHOBBIBAIOTCS HAa F€HEpPAIlMd MHOXKECTBA
TECTOBBIX BBIOOPOK W3 BXOJHOTO pAacCIpENeNieHUs, W OIEHKAa HAJEKHOCTH TIPOBOIHUTCS IO
MOJTyYeHHBIM OTKa3aM Ha OCHOBE TECTOBBIX BHIOOPOK U3 BXOAHOI obnactu. K aToMy Tuny moaenei
OTHOCHUTCS MosieTh Henmbcona u nip.

Takum oOpa3om, kinaccudukanus Mojeneil pocTa HaJEKHOCTH OTHOCHUTENBHO Ipolecca
BBISIBIICHUS OTKA30B, (DaKTUYECKH pa3JieieHa Ha JIBE TPYIIIbL:

MOJIEJIN, KOTOPBIE PACCMATPUBAIOT KOJIMYECTBO OTKA30B KaK MapKOBCKHIH MpoIiecc;

MOJIENIN, KOTOPBIE PACCMATPUBAIOT HHTEHCUBHOCTh OTKA30B KaK ITyaCCOHOBCKHI IpoIiecc.

dakTop pacmpeneneHlsi MHTEHCUBHOCTH OTKA30B Pa3J/ieNseT MOJETN Ha HKCIOHEHIMAIbHbIE,
norapupMHUUecKue, reoMeTpuieckre, 0ailecoBCckue u ap.

Mapkoecmte U nyacCconoeckue MOO0eIU HAOEeHCHOCHU
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MapKOBCKHUI MPOIECC XapaKTepU3yeTCsl TUCKPETHBIM BPEMEHEM M KOHEYHBIM MHOKECTBOM
coctosiHni. BpeMeHnHo# mapaMeTp mpobOeraeT HEOTpPHUIlATEIbHBIC YHCIIOBBIE 3HAYCHHS, a MPOIECC
(memoyka) onpeensieTcss HA0OPOM BEPOSITHOCTEH mepexoa ! J"-fr“ t 3, T.€. BEPOSITHOCTBIO MIEPEUTH
Ha 1l -mare u3 cocrosums ! B cocrosuue ./ . [Ipomecc Ha3sbIBASTCS OXHOPOXHBIM, €CIIH OH HE
3apucuT oT /. B Mopmemsx, Oasupyrommxcs Ha mnpouecce MapkoBa, NPEAINONaraercsi, 4ro
KonuecTBO aedexToB, ooHapyxkeHHbIX B [IC, B 11000l MOMEHT BpEeMEHU 3aBHCUT OT MOBEICHUS
CHCTEMBI U TPEJCTABIIAETCS B BHUJIE CTaunoHapHOHM nemu Mapkosa [10.5, 10.7, 10.10]. Ilpu stom
KOJMYECTBO /1e()eKTOB KOHEYHOE, HO SIBJIAETCS HEU3BECTHON BEIMYMHOW, KOTOpas 3agaeTcs s
MOJIeNIM B BUZIE KOHCTaHTHI. MHTeHCHBHOCTH OTKa30B B [IC wim CKOpOCTh Mpoxoja MO Ienu
3aBUCHUT JIMIIb OT KoJimuecTBa nedextoB, kortopele octanmuch B [IC. K atoii rpymme moneneit
otHocstcs: Jxemuacku- Mopauast [10.20], luka-Byneeprona, [llantukymepa [10.21] u ap.

Huxe paccmarpuBaroTcs HEKOTOpPhIE MOJETH HAJEKHOCTH, KOTOpPbIE 00ECIeYMBAIOT POCT
Hagexnoctu [10 (mogenu pocta Hangexxknoctu [10.7, 10.10]), HaxoasaT muUpokoe MpUMEHEHHE Ha
JTare TECTUPOBAHHUS M OMUCBHIBAIOT TNpoIecC OOHAPYKEHHUS OTKAa30B TMPHU  CIEIYIOIIUX
MPEIIOI0KCHHUSAX !

Bce omnOku B [1C He 3aBUCAT APYT OT Apyra ¢ TOYKU 3PEHUs JOKAITU3allui OTKA30B;

MHTCHCUBHOCTh OTKA30B MMPOIOPIHOHATIbHA TeKymeMmy 4uciay ommbok B [IC (yObiBaeT mpu
TECTUPOBAHUU MPOTPAMMHOI0 00eCIIeUeHHUS);

BEPOSITHOCTH JIOKAJTU3AIMH OTKa30B OCTAETCS MTOCTOSIHHOM;

JIOKAJIM30BaHHbIE OMIMOKH YCTPAHSIOTCS 0 TOTO, KaK TECTUPOBAaHKE OyJET MPOI0IHKEHO;

[IPH yCTPaHEHUH OIINOOK HOBBIE OIIMOKH HE BHOCSTCS.

[IpuBeneM ocHOBHBIE 0003HAUEHUS BEIMUMH MPU OMMCAHUN MOJIENIEH POCTa HaIeKHOCTH:

Il - aucno obHapyxeHHbIx oTKazoB [10 3a BpeMs TGCTHpOBaHI/Is{'

A

Y F
Si . MOMEHTHI BPEMEHHU OTKa30B (UIUTEIbHOCTh TECTUPOBAHUS 10 l -0TKa3a), (7 = Xk

mpa b = l..... m .

- UHTCpBaAJIbl BPEMCHU MCIKAY OTKA3aMU "r 1 u '!r HpI/I

1 - MPOJOKUTENFHOCT, TecTupoBaHus [IO (Bpemsi, A KOTOpPOTO OMpenensieTcs
HAJEKHOCTD);

N - olieHKa yucia ourook B [10 B Hayane TecTUpOBaHUS;
M - OLIEHKA YUCJIa IPOTrHO3UPOBAHHBIX OLIMOOK;
” [- OLEHKA CPEJIHEro BPEMEHH 10 CIEIYIONIEro OTKasa;

“\Lp) . OLICHKA CPEJHETO BPEMEHHU /10 3aBEPILIECHUSI TECTUPOBAHMS;

| 'm'f._T{]

- OIICHKa I[I/ICHepCI/II/I;
') f L1
Ri(t)

Z:,' (). (GyHKIUS pUcKa B MOMEHT BPEMEH!U { mexay ¢ L -0TKa3aMHy;
C - koadduIEeHT MPOTIOPIIMOHATBHOCTH;

- pynkuus Hagexxnoctu [10;

O - wacrora OoOHapy’KeHHsI OIINOOK.

Jlanee paccMaTpuBalOTCS HECKOJIBKO MOJZEJNEW pOCTa HAaIe)KHOCTH, OCHOBAaHHBIE Ha ITHX
NPENOI0KEHUAX U HCIHOJb30BAHUU PE3yJIbTaTOB TECTUPOBAHHUS MPOrpaMM B YacTU OTKa30B,
BPEMEHU MEXITy HUMH H JIp.

Mopens JxenuHckoro-Mopanasl. B 3TOM MoAenu HCHOIB3YIOTCA MCXOIHBIE JIaHHBIE,
MIPUBEICHHBIE BHIIIE, & TAKKE!

ITL - yneno oOHapyKEHHBIX OTKA30B 3a BPEMsl TECTUPOBAHMS;

Xi . MHTEPBAJIbl BpEMEHU MEXKIY OTKa3aMHu;
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l - IPOAOJIKUTCIIBHOCTh TECTUPOBAHUA.

DyHKIMS pUCKa .c‘,l-l‘f ) B MOMEHT BPEMEHU { pacronoxena Mexay ¢ L w7 umeer BHJ!
Z[!J =c(N —n;_1),

et = 1o, m ;T,-_l <t <1,

Ora (yHKUMS CUMTAETCS CTYNEHYATOH KyCOYHOIOCTOSHHOW (DYHKIHMEH € MOCTOSHHBIM

K03 (HUIIMEHTOM MPOMOPIHUOHAILHOCTH U BeIMYMHON crynenn - U. Ouenka mapamerpos ' u N
MIPOU3BOUTCS C TOMOIIHIO CUCTEMBI YPaBHCHHIA:

1
m B m ., — 0.
Z.' ] "'s . *.,\ Z
— NT — Zm].‘{ nj_1 =0

m -
= . f‘i 1
[Ipu 3TOM cCyMMapHOE BpeMsI TECTUPOBAHUS BBIUUCIISIETCS TaK: Z-f | :

BreixogHble mokazaTenu Ajis OLEHKH HaAeKHOCTH OTHOCHTEIHLHO YKa3aHHOI'0O BpPEMCHU T
BKJIFOYAIOT:

YHCJIO OCTABIIUXCS OLIMOOK M m — N —m :
cpenHee BpeMs 10 TEKYILEro 0OTKas3a M m l//[‘\ o ”;}( ;
CpeaHee BpeMs JI0 3aBEPIICHHUS TECTUPOBAHUS U €0 JTUCIICPCHIO

1
. N-—n
f;[’:ﬂ,:l — Z,‘ | ;
1
N—n}—s.

Var(T)) = zf | (ic)?

[Tpu 5TOM QyHKIIMS HAJEKHOCTH BBIYUCIIAETCS TI0 hopmyie:

Rm(t) = exp(—(N —m)ct),

an/If > Uu ancre OmMOOK, HANJEHHBIX M WCHPABIECHHBIX HA KaXJOM HHTEpBale
TECTUPOBAHUS, PABHBIM €IMHHUIIE.

Mogens Illuka-BynBeprona. Mogenb UCHONAB3yeTCS  TOTAA, KOTJIa HHTEHCHBHOCTH
OTKa30B MPOMOPIIMOHATHHA HE TOJBKO TEKYIIEMY YHCIy OIIMOOK, HO U BpEMEHH, MPOIIeANIeMy C
MOMEHTa IIOCJIEIHEr0 OTKa3za. VcXOoaHble [aHHbIE Uil 3TOM MOJENH AHAJOTUYHBI BBIIIE
paccMOTpeHHOM Moaenu JkennHCKu-MopaHbl:

Il - aucio oOHapyKEHHBIX OTKA30B 32 BPEMS TECTHPOBAHHUS,

I - MPOJIOKUTENIBHOCTh TECTUPOBAHUSL.
2t
Zi(t) i —1yui—m

OYHKIIUA ~ pUCKa "/ B MOMEHT BpEMEHH  MEXIY " OTKa3aMH

OTIPEETISAIOTCS CIEAYIOIHUM 00pa3oMm:

Zilt)y=cN —n;_y).tnei=1,..., m; T,y <t <T;

I'=3.,X

Ota (yHKUUS SBISETCS JIMHEHHON BHYTPU Ka)KIOro MHTEpBala BPEMEHH MEXAY OTKa3aMH,
BO3pAacCTaeT ¢ MEHBIINM yTJIOM HakjoHa. OneHka ¢ ¥ N BbIUHCIIAETCA U3 CUCTEMBl YPABHEHUN:

! - UTHTEpBAJIbI BPEMEHHU MEXIY OTKa3aMH,

K BBIXOJAHBIM ITOKA3aTCIAM HAACKHOCTHU OTHOCUTCIIBHO HpOHOH}KHTeHBHOCTI/I T OTHOCATCA:
qucio ocrasmmxes ommbok M 1M = N — m
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cpenHee BpeMs J1o caenyroiero otkaza MTt = (p /(2 (N - m) ¢) )1/2;
CpejiHee BpeMs JI0 3aBEPIICHUS TECTUPOBAHKS U €T0 TUCIIEPCHS

g v N—m
E(T)) =1 5
I _ 19
r f N—m = “/“
Var(T,) = >_i-, BT
OyHKIMS HaJIS)KHOCTH BBIYUCIIICTCS 110 hopmyie:
¥ W _:|
. (N —m)ct®
Rr(t) = exp(— 5 ).t = 0.

m

Mopnenu ImyacCOHOBCKOTO THIMA 0a3UpyIOTCS Ha BBIIBICHHH OTKAa30B U MOJCITHPYIOTCS

{M(t),t > 0}
Al

HEOTHOPOIHBIM MPOLIECCOM, KOTOPBII 3a71aeT HEOJHOPOIHBIN

HyaCCOHOBCKI/Iﬁ mpogecc ¢ (bYHKHHeﬁ HMHTCHCHUBHOCTH JII, 4TO COOTBETCTBYCT O6H.[€My

konnuecTBy 0TKa30B I1C 3a Bpems ero ucnonb3oBaHus {

Monens 'oeno-Okymoto. B ocHOBE 3T0i MOzEnM JIEKUT ONKMCAHKE Mpoliecca OOHAPYKEHUS
OLMOOK € MOMOUIbIO HEOJHOPOAHOI'O MyaCCOHOBCKOIO INPOLIECCa, €€ MOXKHO paccMaTpUBaTh Kak
MOJI€Tb AKCIIOHEHIIMAIBLHOTO pocTa. B 3TOW MOJe/n MHTEHCUBHOCTh OTKA30B TAK)KE 3aBUCUT OT
BpeMmeHu. Kpome Toro, B Hell KOJMYECTBO BBIABICHHBIX OIIMOOK TpakTyeTCs Kak clydaiHas
BEJIMYMHA, 3HAaY€HUE KOTOPOW 3aBUCHUT OT TeCTa M JIPYTUX YCIOBHBIX (haKTOPOB.

HcxonHele JaHHbIE 3TON MOJEIIN:

Il - aucio o6Hapy)KEHHBIX OTKA30B 32 BPEMs TECTHPOBAHUS;

:/\: ! - HHTEpBaJIbl BPEMEHHU MEXKY OTKa3aMu;

I IIPOJOJKUTEIBHOCTD TECTUPOBAHMUS.

OyHKIUSA cpeleero 9rcia 0TKa30B, 00HAPYKEHHBIX K MOMEHTY [, umeer Bux
—H
m(t) = N(1 —e”

rjae b - MHTEHCUBHOCTb OoOHapyXeHHs OTKa30B u IIOKa3aTelb pocrta

q(t)=0b

HaaACKHOCTHU

Alt)

DyHKIMS MTHTEHCUBHOCTH "/ B 3aBUCHMOCTH OT BPEMEHH pabOThI 0 OTKa3a paBHa
At) = Nb" ¢t >0.
Onenka b wu N MOJIy4aloTCs U3 pelIeHUs ypaBHeHHﬁ:
m/N — 1+ exp {Q—hT } =
m
m/b— > " {ti} — Ny, exp{( —hT } = ().

BBIXO)IHI)IG IMMOKa3aTCjin HAAC)KHOCTU OTHOCUTCIIBHO BPEMCHHA T OIPECACIIAIOT:

0, 7]

CpeHee YHCIO0 OIIMOOK, KOTOpble ObUIM OOHapyKeHbl B HHTEpBaJe , Mo
dopmyre F(Nr) = Nea fH__—f}T,I,
(GYHKIUIO HA/IEKHOCTH
- F AT —bt —BE(t41) 3
Ry(t) = exp(N(e™ — e ")) ¢ >0
B »sT0if Mozmenu oGHapyXeHHE OIIMOKM TpaKTyeTcsl Kak ciydaiiHas BeJWYMHA, 3HaueHUe
KOTOPOM 3aBUCHUT OT T€CTA U ONEPALIUOHHON CPEIBI.
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B apyrux Momensx KoIMuecTBO OOHAPYKEHHBIX OIMIMOOK paccMaTpUBaeTcsl Kak KOHCTaHTa.B
MOJIEJIIX POCTa HAICKHOCTH HCXOAHOM WHOpManued Uisi pacyera HaIe)KHOCTH SIBISIOTCS
WHTEPBAIIBI BPEMEHU MEXIYy OTKa3aMH TECTUPYEMOW MPOTrpaMMbl, YHUCIO OTKA30B U BpeMs, IS
KOTOPOTO OIpENeNsieTcs] HaJIe)KHOCTh MPOrpaMMbl TIpH OTKa3e. Ha ocHoBaHWMM 3TOW WH(pOpMAIUu
110 MOJIEJISIM OTIPENIENIAIOTCS TOKa3aTeIl HAAeKHOCTH BHIA!

BEpPOSITHOCTh O€30TKAa3HOU PaOOTHI;

CpeaHee BpeMs JI0 CIEeIYIOIIEro 0TKasa;

YHUCJIO HEOOHAPY)KECHHBIX OTKA30B (OIIMOO0K);

CpeaHee BpeMs JOMOTHUTEIHHOTO TECTUPOBAHUS TPOTPAMMBI.

Mogens aHaM3a pe3yJIbTaTOB IIPOrOHa TECTOB UCIOJIB3YET B CBOMX pacueTax oOIiee 4rciio
OKCIIEPUMEHTOB TECTHPOBAHHMS ¥ YHCJIO OTKAa30B. OJTa MOJEIb OMpEIeNsieT TOJIbKO
BEPOSITHOCTH 0€30TKa3HOM pabOThl MPOrpaMMbl M BBIOpaHa JUIsl CIy4aeB, KOT/A MPEIbIIYIIHE
MOJICTIM HEJIb3s HCIONb30BaTh (MaJl0 JAaHHBIX, HEKOPPEKTHOCTh BhIUMCICHHIA). Dopmyna
OTIpEJICIICHUS] BEPOSITHOCTH OE30TKAa3HOM pabOThI 10 YUCITY MPOBEICHHBIX JKCIECPUMEHTOB HMMEET

BHI )
P =1- Nex/N.

rje N eX - aueno ommboumbx JKCIIEPUMEHTOB, N - queno IIPOBE/ICHHBIX JKCIIEPHUMEHTOB
11 iposepku padotst I1C.

Takum 0o0pa3om, MOXKHO clielaTh BBIBOJ O TOM, 4TO Mojenu HajaexHocTu [1C ocHoBaHBI Ha
BpeMeHHU (YHKIIMOHUPOBAHUS W/MIIA KOJIMYECTBE OTKA30B (OMHMOOK), MOJyYeHHBIX B IIPOrpaMMax B
Mpolecce HUX TECTUPOBAHMS WIIM HKCILTyaTauuu. MoAeln HaJaeKHOCTH YUYHUTHIBAIOT CIy4ailHbINA
MapKOBCKHH M IyaCCOHOBCKHH XapaKTep COOTBETCTBEHHO MPOIECCOB OOHApYKEHHsS OIIMOOK B
[porpamMmax, a Takke XapakTep U UHTEHCUBHOCTb OTKAa30B.

IMopsiioKk BBINOJTHEHUS

N3yuuts npeyiaraemMelil TEOPETUYECKUM MaTeprall.

OneHuTh HaIeKHOCTh IPOTPAMMHOTO MPOIYKTa PAa3IUYHBIMU MOJEIISIMH.

dopma npeacTaBiaeHus pe3yabrara:

ens paboTs

Bsenenue

[IporpaMMHo-amnmapaTHble CpeACTBa, UCIOJIb3yEMbIE TP BBIITOJIHEHUU PAOOTHI.

Onucanne paboTsI

3axitoueHue (BbIBO/bI)

Crnucok UCoab3yeMOM JINTEpaTyphl

Kpurepumn oneHku:

PaGota BhINONHEHA MOJHOCTHIO M HE COAEPKHUT OLIUOOK, CTYACHT TPAMOTHO MPEACTaBUI
OTYET — OLEHKA «OTIMYHO».

PaboTa BbINoJIHEHa MOJHOCTBHIO, HO COAEPXKUT HE OoJiee ABYX OLIMOOK, CTYIEHT I'pPaMOTHO
MIPEACTABUI OTYET — OLIEHKA «XOPOILIO».

PaGora BeIIONHEHA C OI_I_II/I6K8.MI/I, CTYACHT NPpCACTABUII KpaTKI/Iﬁ OTYET — OICHKa
«KYHOOBJICTBOPUTCIIBEHO.
PaGora BEITIOIHEHA C Fp}I6BIMI/I OH_II/I6KaMI/I, OTYCT COCTABJICH HCIPAMOTHO — OICHKaA

«CHEYAOBJICTBOPUTCIBHO.
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Tema «OueHka KayecTBa NMPOrpaMMHBbIX CPEACTB»

IIpakTnyeckas padora Ne 6
«Hcneknyus NPOrpaMMHOIO Ko/1a Ha MpeMeT COOTBETCTBHS CTAHAAPTAM KOAHNPOBAHHSN)

]_le.]]b: HU3YYUTh MOACIU HAACKHOCTU ITPOrpaMMHOI0 obOecrieyeHus.

BbinosinuB padory, Bel Oyaere:
ymembs:
— V2 ucnonp30BaTh METOJBI JUIS MOJTYYEHHsS KOJIa C 33aHHON (YHKIIMOHATBHOCTBHIO U
CTETEeHbIO KaueCTBa.
— VY3, aHanu3upoBaTh MPOEKTHYIO U TEXHUYECKYIO JOKYMEHTALIHIO.
- VYeé. OonpeacsAiTb MCTOYHHUKHU U IIPUCMHUKHA JaHHBIX.
— V¥9. oueHuBarh pazmMep MUHUMAILHOTO HAOOpa TECTOB.
— V10. pazpabarbIBaTh TECTOBBIC AKETHI U TECTOBBIE CIICHAPUH.
— V11. BBISBIATH OLIMOKU B CHCTEMHBIX KOMIIOHEHTaX Ha OCHOBE CHEIH(PHKAIUI.
— V13 BBINOJHATH TECTUPOBAHUE UHTETPAIUH.
— VY14 opranu3oBbIBaTh NOCTOOPAOOTKY JTaHHBIX.

MarepualjibHoe o0ecreyeHne:
[Maker npukitagabix mporpamm Microsoft Office, Bkimrouas Microsoft Visio, noctyn k Internet
pecypcam.

3ananmue:
BBINOJHUTS HMHCHEKIHUIO MPOrPaMMHOIO KOJa Ha TMPEAMET COOTBETCTBHUS CTaHAapTam
KOIUpPOBaHUS.

Kparkue Teoperudyeckue cBeleHUs:

®opMasIbHbIe HHCIIEKIIHH TPOrPaMMHOI0 KO/Aa

[Ipouecc QopmanbHONl MHCHEKUMH NPOTPAaMMHOIO KOJa IMOJUYMHSIETCS BCEM IpaBHIIaM,
OIpeNIeIEHHbIM JIIs1  a0CTpakTHOM (QOpMarabHONM MHCHEKIMHM, OJHAKO, HMEET HEKOTOpble
0COOEHHOCTH, CBSI3aHHBIE, B IIEPBYIO OYEpENb CO CTPYKTYpOM HMHCIEKTHPYEMOI'O IPOrpaMMHOIO
KO/Ja, a TaKkXke C TeM, 4TO OOBIYHO HHCHEKTHPYIOTCS YYacTKU KOJa, KOTOpPble HEBO3MOXKHO
IIPOBEPUTH IPU IOMOIIM AaBTOMAaTU3UPOBAHHOIO TECTUPOBAHMUS, OCHOBAHHOIO Ha TECTOBBIX
puMepax.

OcobeHHOCTH 3Tana NPOCMOTPAa HHCIIEKTHPYEMOI0 KoJ1a

Bbizenenue KiIHOYeBBIX TOYEK M MOCTPOECHHE WM HCHOJIb30BaHME TaOJIMIl TPaCCHPOBKH.
[lepen HavanoM MpocMOTpa UCXOAHOTO KOJAAa PEKOMEHIYETCS OTMETHTh IMYHKTHI TpeOOBaHUM, Ha
COOTBETCTBHE KOTOPBIM IPOBEPSETCS HCXOJIHBIA KOJ, a TaKKe 3amucarb OOOCHOBAaHUS TOTO,
rmoueMy 3TU TpeOOBaHUS HE MOTYT OBITh MPOBEPEHBI B aBTOMaTHUecKoM pexkume. Ilocne storo
MO’KHO TMEepPEXOUTh K MPOCMOTPY COOCTBEHHO MCXOAHOTO Kojaa. Bce momeTku, KOoTopble mpuieTcs
BHOCHUTbH B XOJI€ MHCIIEKTUPOBAHUS B UCXOJIHBIN KOJI HEOOXOIMMO JieTaTh He B (aiiie, XpaHsieMcs
B 0a3e JaHHBIX MIPOEKTA, @ B €r0 KOMHMH, KOTOpasi IOTOM OyAeT NOJIINTa K MaTepranaM UHCIIEKIINH.
Komust MmoxxeT ObITH B TOM ke (popmaTe, 4TO U UCXOAHBIN (aiin, 0o pacrieyarana Ha Oymare win
BbiBesieHa B (hopmaT DOC, PDF unu aHanoruyHslil, JOMycKarOIMi KOMMEHTHPOBAaHHE.

[Ipn moMomM TpacCUPOBOYHBIX TAOJHUIl B UCXOJHOM KOJI€ OMPENENISAIOTCS UHCIIEKTHPYEMbIe
(YHKIIMU WM METOJIbl, COOTBETCTBYIOIIHE HEOOXOAUMBIM TPEOOBAHUSM.

YyacTkn KOJa BBIAEISIOTCA W OTMEYAKOTCd METKOW WJIM HOMEPOM COOTBETCTBYIOIIETO
TpeboBaHus. Ecnm ydacTok Koma COOTBETCTBYeT TpeOOBaHMSAM, TO HEOOXOAMMO OTMETHTH 3TOT
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¢axT 1160 LBETOM BbIIEICHHUS, TUOO COOTBETCTBYIOIUM TEKCTOBBIM MpUMedaHueM. Ecian ydacTok
KOJIa UMEET MTPOOJIEMBI, 3TOT (PaKT MOJDKEH OBITh OTPaXKEH JIMOO IIBETOM BBIJICTICHUS, JTMOO CCHUTKOM
Ha COOTBETCTBYIOIIMHN IMYHKT CIIMCKA 3aMeYaHuil B OJIaHKe MHCTICKLINH.

B caywsae oTcyTrcTBUS TPacCHMpOBOYHBIX TaOiMI TpeOOBaHMH Ha MCXOIHBIH KOX
PEKOMEHYETCsI IeTIaTh IOMETKH, MOSCHSIOLIUE, IOYEMY UMEHHO JaHHBIN y4acTOK KOJa peaau3yer
yKa3aHHble TpeOoBaHUA. Takue NOMETKH IOMOTYT Ha 3Tare 00CYXJIeHHs JOKYMEHTA.

[TpoBepka ctuist komupoBaHus. OTAETBHBIM OOBEKTOM MPOBEPKH MpH  (OpMaTbHOU
MHCIEKIIMM TPOTrPaMMHOIO KOJa SIBJIAETCS CTWJIb KOAMPOBaHMs. B OonbLIMHCTBE NPOEKTOB
CYIIECTBYIOT CTaHJApPThI, OMUCHIBAIOIINE MpaBuiIa O(GOPMICHUS MUCXOTHBIX TEKCTOB MPOTPaMM H
¢aitnoB naHHbIX. HeBepHBIN cTHIb KOAUPOBAHUS HE BIMSIET Ha pabOTOCIOCOOHOCTh NTPOrpaMMBbl B
LIEJIOM, HO 3HA4YUTEIbHO 3aTPYAHSIET CONPOBOXKIECHUE U TMOAJEPKKY HM3MEHEHHM B XoJe
JanpHemero pasBuTUs cucTeMbl. [lo3TOMy OTKIOHEHMS OT CTWIs KOAUPOBaHUS B
MHCIEKTUPYEMBIX yUacTKaX KoJa TaKkKe JOJDKHBI OTMEYAThCsl B TEKCTE U B CIMCKE 3aMEYaHUM.

B HeKOoTOpBIX ciyyasX NMPOBOAAT MHCHEKIMM, LIEJIUKOM HaIpaBJICHHbIE HA MPOBEPKY CTHIIA
KOJMPOBaHUS.

IIpoBepka HaJeKHOCTH KO/Aa. B HEKOTOPBIX Ciydasx PEKOMEHJIYeTCsl NpPOBEpATh HAINYME
YYaCTKOB, TapaHTUPYIOIIUX pOOACTHOCTh, NaK€ €ClAH TpPeOOBaHUS TMPSIMO HE OIPEIEISIOT
HE00X0AUMOCTH 00pabOTKH HEJTOMYCTHMBIX 3Ha4eHU. B cilyuae, eciy MOTEHLMAIbHO BO3MOXKHA
HEKOppeKTHass paboTa MOpOrpaMMbl H3-3a OTCYTCTBUSL OOpaOOTUMKOB HEBEPHBIX 3HAYCHMH,
PEKOMEHAYeTCs OTMETHTD 3TO B CIIUCKE 3aMEUaHH.

OcobeHHoCcTH 3Tana NpoBe/ieHUusi COOpaHus

Pacnpenenenue poieil. B coctaBe HHCHIEKTOPOB KelaTeabHO HMETh XOTS Obl OJHOTO
CTIEUANNCTA, TPEACTABISIONIET0 cebe OCOOCHHOCTH BBIMOJHEHHS HWHCIIEKTUPYEMOTO KOAa B
peanbHON YCTAaHOBKE CHCTEMBl. JTO OCOOCHHO BaXXHO NMpPHU TECTUPOBAHUU BCTPOCHHBIX CHUCTEM,
TECTUPOBAHUE KOTOPBIX IMPOBOAMTCS Ha 3MysATopax. Bo Bpems coOpaHMsi Takoil crenuaiuct
MOJKET MIOMOTaTh BeIyLIEMY ONpPEAEITh OCIeA0BaTeIbHOCTh PACCMOTPEHUS 3aMEYaHUl B CiIydae
uX OOJIBIIIOTO KOJMYECTBA.

VYnpasienue cobpanueM. [Ipu nmpoBeneHun coOpaHusi HeLENecooOpa3HO 3aUUTHIBATH TEKCT
MHCIEKTUpYyeMoro @ailiia, Kak 3TO OOBIYHO pekoMeHayercs. Bmecrto 3Toro Benyuiemy Jydiine
OTPaHUYUTHCS TMEPEeUYMCICHHEeM HMeH (YHKIMHA WIM METOJoB, JIMOO, B ciy4ae, €cid B XOJe
MHCIEKIUHU NPOBEPSAETCS COOTBETCTBUE UCXOIHOTO KOAa TPeOOBaHUSIM — MEPEUUCIEHHEM HOMEPOB
WIH UACHTUPUKATOPOB TpeboBaHMM. VHCmekTopa mpu HalIW4YMM 3aMe4aHuil 1Mo (QYHKUUU HIU
TpeOOBaHUIO MOJHUMAIOT PYKY M 3aUHTHIBAIOT 3aMEYaHUs.

OcoOenHocTH 3Tana 3aBeplICHUs] U IOBTOPHOM MHCIICKIMHU

JlokymMeHTupoBaHue coopanus. [y obnerueHust TpyAa aBTopa HHCIIEKTUPYEMOT'0 JOKYMEHTa
[0 MCIPABICHUIO 3aMEUaHHMi, KaXXJ0e 3aMeuaHue, NMpPU3HAHHOE Ha COOpPAaHHUU CYIIECTBEHHBIM,
PEKOMEHIyeTCsl TOYHO TPACCUPOBATh HA CTPOKU UCXOAHOI0 KO/Ia U TpeOOBaHMM.

KonTponps 3a BHeceHMeM wu3MeHeHM. lIpy NOBTOpPHON WHCHEKIMM HCXOJHBIX TEKCTOB
PEKOMEHIyeTCsI UCTIONIb30BaTh ClIeUaTIN3UPOBAHHbBIE HHCTPYMEHTANIbHbIE CPEICTBA ISl CPAaBHEHUS
¢aitnos. MI3MeHeHHs O UTOTaM WHCHEKIIMU JTOJDKHBI BHOCUTBCS TOJIBKO B T€ YYacCTKH, K KOTOPBIM
ObUTM BBICKA3aHbI 3aMeudaHus. B ciiyyae Hamuyusi Ipyrux M3MEHEHUI Beayllui BIpaBe Ha3HAYUTh
HOBYIO MHCIIEKLIMIO B TIOJIHOM hopme.

dDopmajibHbIe HHCIEKIUHU POCKTHOM JOKYMEHTALMHU

IIponecc GpopmanbHON MHCHEKIIMU MPOEKTHOM JTOKYMEHTALUU TOIYMHSIETCS BCEM MPaBUIIaM,
ONpeleNIeHHbIM Ui aOCTpakTHOM (opManbHOM WHCHEKIUH, OIHAKO, HMEET HEeKOTOpbIe
0COOEHHOCTH, CBSI3aHHBbIE, B TIEPBYIO OUYEpeIb, C TEM, YTO Yy TPOEKTHOH JOKyMEHTAaIHH
MIPOBEPSIETCSl €€ HEeMpPOTHBOPEUYMBOCTh M IMOJIHOTA. TOYHOE ompeaeneHHue STUX TEPMHUHOB B
paccMaTpUBAaEMOM KOHTEKCTE 3aTPyIHUTEIbHO, IMOATOMY IOJ] HEMPOTHBOPEYMBOCTHIO OyneM
MMOHUMAaTh OTCYTCTBHE B NMPOEKTHON JOKYMEHTAllMU TpeOOBaHM, C MPOTHUBOIMOIOKHBIM CMBICIOM,

COTJIACHO KOTOPBIM BO3MOXHO HCECKOJIBKO COBCPIICHHO PA3JIMYHBIX BaApUAHTOB pCaiu3alun
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nporpaMMHOil cuctembl. Ilog mosHOTON OyaemM MOHMMATh JOCTATOYHOCTH TpPeOOBaHUM JUIs
OJTHO3HAYHOM peann3aliy MOBEJCHHUS CUCTEMBI.

Oco0enHocTH 3Tana NpocMoOTpPa AOKyMeHTALMHU

IIpy wMHCHEKTHpPOBAaHMU TpPeOOBaHMIM K cHCTEME, KaK IpaBWJIO, PAacCCMaTPUBAETCS Kak
«BHEIIHAS», TaK U «BHYTPEHHS» WH(POpMAIH, Kacarolascs JaHHOTO JokKyMeHTa. [loa BHemHen
uHpopMalMell MOHMMAETCsl B IEPBYIO OyepeAb CYTh TEXHMYECKHX PpEIIEeHUH, NPUHATHIX IpU
pa3paboTKe CHCTEMBI, T€ IPUHIUITBI, KOTOPBIE OTJIMYAIOT €€ OT APYTUX CUCTEM.

IIpu >TOM mpoOBepseTCcsl COIJIacCOBAaHHOCTb TpeOOBaHMM C 3TumMH npuHuMnamu. [lox
BHYTpeHHEH WHpOpMalMell TOHUMAeTCs NpPEeXIe BCEro BHYTPEHHSS LEJIOCTHOCTh U
HENPOTUBOPEUUBOCTh JJOKYMEHTA — CBOMCTBA, KOTOPbIE IO3BOJISAIOT pa3padbaThiBaTh MPOrpaMMHBIN
KOJI, JIMIICHHBINA JIBYCMBICICHHOCTE M HECTAaOMJIbHBIX y4acTKOB. [ JIaBHBIA BOIPOC, HA KOTOPBIH
JOJDKEH OTBETUTh MHCIIEKTOP IIPH IIPOBEPKE BHYTPEHHMX CBOWCTB NOKyMeHTa: "OlpenencHs! Jn
TpeOOBaHUS TaK, YTOOBI KOJUICKTHB pa3pabOTYMKOB cMor paborate ¢ HUM?" wiu uHave "DTH
TpeOOBaHUS HEJIBYCMBICICHHBI, ITOJIHBI U aBTOPUTETHO BbIpaxkeHbI?". IIpouiecc MHCIIEKIUU MOXKET
[IOMOYb OTBETUTH Ha 3TU BOIPOCHI, & CHUCOK KOHTPOJBHBIX BOIPOCOB, MPEICTABICHHBIA HHUXKE,
MOJKET OBITh MCII0JIb30BaH MPH MIPOBEACHUN UHCIEKIUI:

1. SABnsiercs nu Kaxaoe TpeOOBaHUE COBEpIIEHHO HeaBycmbicieHHbIM? (Eciu TpeboBanue
IIPOYECTh MOJPSI HECKOJBKO pa3, eNas yJapeHHe CHadajla Ha IIEPBOM CJIOBE, IIOTOM - Ha BTOPOM,
3aTe€M - Ha TPEThEM U T.JI., OyJIET JIU [IPH 3TOM MEHSATHCS CMBICII 3TOr0 TpeOOBaHUS?)

2. CymiecTByeT Jiu Ui KaXJ0r0 U3 YCTAHOBJIEHHBIX TPeOOBAHUN HEKOTOPbIM KOMITETEHTHBIN
CHELMAIUCT, KOTOPbIA CMOYET CKa3aTh I0CJIE€ 3aBEpUICHMs] pa3paOOTKH, BBIIOJHEHO JIM JIaHHOE
TpeboBanue mnu Her? OmpeneneH JU METOJA pelIeHUs 3TOM HpoOjeMbl B JOKYMEHTALUU IO
TpeOOBaHUAM?

3. CymecTByeT 1 Kakue-1100 He YCTaHOBJIEHHBIE MM OTCYTCTBYIOIINE TPeOOBaHUs?

4. CymecTBYIOT JIA CpeAW 3aJaHHBIX TaKUe TPEOOBAHUS, KOTOpPHIE HE SBISIOTCS
HEe00X0IUMBIMU?

5. Ecom cymecTByroT kKakue-nnO0 KOH(MIUKTYIoIE TpeOOBaHMs, W3BECTHO JIM TMOHSITHOE
pelarolee npaBuiio, B KAKUX CUTYalUsX KAKOMY TpeOOBaHUIO CIEyeT OTJaBaTh NpeanoYTeHue?

OcobenHocTH 3Tana 3aBepLIeHns

BnusiHue HecoriacoBaHHOCTHM JIOKYMEHTAallMM Ha Iporecc pa3paboTku. TpaccupoBka
W3MEHEHUH Ha nporpamMmHbiii koxa. [lepBHuHas HMHCHIEKIMsS IPOEKTHOM JOKYMEHTAllMM, Kak
IIPaBWJIO, IPOBOJUTCS TOTJa, KOTJa cama IporpaMMHas CUCTeMa ellle He HanucaHa. OgHako npu
MIPOBEICHUU MHCIEKLMN U3MEHEHHUI B TpeOOBaHUAX K yxke paboTarouieil cucteme (Hanpumep, mpu
OOHOBJICHMH €€ BEpCHM), MOXKET NOTPeOOBATHCS KOMIUIEKCHAs OJIHOBPEMEHHAs WHCIEKIIHS
JOKYMEHTAIlMN U CO3/IaHHOTO0 Ha €€ OCHOBE MPOrpaMMHOr0 koja. IIpu 3TOM MOXET BO3HUKHYTh
CUTyallusl, KOIJla M3MEHEHHs, KOTOpble TpeOyeTcs BHECTH B JOKYMEHTAIMIO IO pe3ylbTaTaM
MHCHEKUNH, TpeOyIOT COOTBETCTBYIOLIErO H3MEHEHMsI B IpPOrpaMMHOM Koje. Pemienue »toit
poOJIEMBI IOCTUTAETCS UCIIOJIb30BaHUEM TPACCUPOBOYHBIX TAOJIHII.

Heckonbko nHas cuTyalys BOZHMKAET B cly4yae, KOTrJa KOMIUIEKCHAs MHCIIEKIIHSI TPOBOIUTCS
HE TOoCJie M3MEHEHHUs TpeOOBaHWM, a Iociie 3aBeplIeHUs] BCEl IeNOoYKH H3MEHEHHH — Tmocie
M3MEHEHUs (PYHKIHMOHAIBHBIX TpeOOBaHUM, AapXUTEKTYpbl, HU3KOYPOBHEBBIX TpeOOBaHUI U
IpOrpaMMHOr0 Koaa. B a3ToM ciiyuae mnpu OOHapy)KEHHH IPOTHBOPEUUBBIX TpeOOBaHUMN
He00XO0IMMO BBISIBUTH BCE YACTH IPOrPAMMHON CHCTEMBI, KOTOpBIE pean3yloT 3TH TpeboBanus. B
cilyyae, eciau pa3paboTKa 3TUX 4YacTei BBIMOJHSIACH PA3HBIMH JIFOJbMH, MOTJA Pa3IUyaThCs U
TPaKTOBKa MPOTHUBOPEUUBBIX TpeOoBaHUI. B 3TOM citydyae MMKBHUIAIMS MPOTUBOPEUUBOCTH MOXKET
noBJiedYb 3a cO0OM «BOJHY HW3MEHEHHMH» B TPOEKTHOW JOKYMEHTAllMM M HCXOJIHBIX TEKCTax
cucteMbl. Jliss Toro, 4ToOBl H30€XKaTh «BOJH W3MEHEHUW» IO 3aBEPIICHUIO HWHCIEKIIUNA
PEKOMEHYETCSI POBOIUTD €€ MIOJTAITHO JI0 Hayaja CIAEAYIOLIETO 3Tana )KU3HEHHOT O LIUKJIa WIN J0
pa3paboTKu JOKYMEHTOB CJIEAYIOIIEr0 YPOBHS JeTaIU3alUHU.
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IMopsiioK BBINOJHEHUS

N3yunth nipeiaraeMblil TEOpETUYECKHUI MaTepurall.

OLeHUTh HAaJIEKHOCTh MPOrPAMMHOIO MPOAYKTA PA3JIMUYHBIMU MOJICIISIMH.

dopma npeacTaBJieHus pe3yabTarTa:

Lenp paboTsl

Beenenue

[IporpaMMHoO-amnapaTHbie CpEACTBa, UCMOIB3YEMBbIC ITPH BBHIITOJIHEHUU Pa0OTHI.

Onucanuie paboThI

3akitoueHue (BBIBOIbI)

Crnucok UCoJIb3yeMOH JTUTEpPaTyphbl

Kpurtepun onenku:

PaGotra BhINONHEHA MOJHOCTBIO M HE COAEPKHUT OLIMOOK, CTYACHT T'PAaMOTHO MpPEACTaBUI
OTYET — OLIEHKA «OTJIMYHO».

PaGota BbINONIHEHA TOTHOCTHIO, HO COJEPKUT HE Oosee ABYX OMIMOOK, CTYAEHT IPaMOTHO
MIPEICTaBUI OTYET — OLIEHKA «XOPOILIOH.

PaGora BEIIIOJIHEHA C (HHH6KaMH, CTYACHT NPpCACTABUII KpaTKHﬁ OT4CT — OICHKa
«KYyHAOBJICTBOPUTCIIBHO.
PaGoTta BEINIOJIHEHA C FPY6BIMI/I OH_II/I6KaMI/I, OTYCT COCTABJICH HCIpaMOTHO — OILCHKA

«CHECYHAOBJICTBOPUTCIIBHO.
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