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IMosicHUTeIbHASI 3aHCKA

Metoauueckue yka3aHHUsl IO BBIIOJIHEHUIO JTAOOPATOPHBIX M MPAKTHUYECKUX PAaldOT 1o
MK 02.02 HWucTpyMeHTallbHBIE CpEACTBA pa3pabOTKH MPOTPAMMHOTO  OOECIICYECHHUs
pa3paboTaHbl B COOTBETCTBHHM ¢ paboueld mporpaMMoil NpopecCHOHANBHOIO MOIAYIS U
npeIHa3HaYeHbl IS MPHOOpPETEeHUS HEOOXOJMMBIX MPAKTUYECKUX HABBIKOB U 3aKPETLICHUS
TEOPETUYECKUX 3HAHUN, MOJYyYEHHBIX OOYYAIOUUMHUCS NpPU H3YYEHHH NPOGECCHOHATHHOIO
MOJTyJIsI, 000OIIEHNUS ¥ CHCTEMAaTH3alliU 3HAHUH Tepe] SK3aMEHOM.

Mertoanueckue ykazaHUsl MpeaHa3HAdYeHbI sl oOydaromuxcs cneruanbHoctu 09.02.07
WNubopMalinoHHbIE CHCTEMBI B IPOTPAMMUPOBAHHE.

MJIK 02.02 HHCcTpyMEHTalIbHBIE CpEICTBa pa3pabOTKH MPOrpaMMHOTO OOCCIICUYCHHS
OTHOCHUTCS K POECCHOHATHFHOMY IIUKITY, H3y4aeTcs Ha 2 Kypce U MPHU ero N3y4YeHUU OTBOJAUTCS
3HAYUTENIbHOE MECTO BBIMIOJIHEHUIO MTPAKTUUYECKUX PaloT.

OcBoenune cogepxannss MK 02.02 HMHCTpyMeHTaJdbHBIE CpEACTBa pa3pabOTKH
MPOrpaMMHOr0 OOecreyeHus: BO BpeMs BBINOJHEHHUS MPAaKTUYECKUX paboT obecreunBaer
JOCTHIKEHUE 00YJAOIIMMHUCS CICTYIONINX Pe3yJbTaToB:

Kon HaunmMmeHoBaHnue 00X KOMIIETEHIIMI

OK 1. BoiOupate cmocoObl  pemieHust 3agad  NpPOPECCHOHANBbHON  JI€ATENbHOCTH,
IPHUMEHUTEIBHO K Pa3JIMYHbIM KOHTEKCTaM

OK 2. OcCymiecTBIATh MOUCK, AaHAIN3 M HHTEPIIPETAINI0 HHPOPMALINU, HEOOXOMMOI 1715t
BBINOJIHEHUS 3a]1a4 IPOodeCCHOHATBHON 1A TEIIbHOCTH.

OK3 [TmaHupoBaTh U peaqn30BBIBaTh COOCTBEHHOE MPOYECCHOHATBHOE W JIMYHOCTHOE
pa3BUTHE.

OK 4 [TnanupoBaTh U peanu3oBbIBaTh COOCTBEHHOE MPO(ECCHOHATIBHOE M JIMYHOCTHOE
pa3BUTHE.

OK'5 [TnanupoBaTh U peanu3oBbIBaTh COOCTBEHHOE MPO(ECCHOHATBHOE U JIMYHOCTHOE
pa3BUTHE.

OK 6 [TposiBNATE  rpa)KAaHCKO-NATPUOTUYECKYIO  IO3UIUI0,  JAEMOHCTPUPOBATH

OCO3HAHHOC TIOBCACHHWEC Ha OCHOBC TpaJuHWOHHBIX O6H1€‘-ICJIOBG'—I€CKI/IX
HeHHOCTeﬁ, IIPUMCHATH CTaHAAPTA aHTUKOPPYHIIMOHHOI'O ITOBCACHUSI.

OK 7 CopeiicTBOBaTh COXPAHEHHUIO OKpYXKaloIIeW Cpelpl, pecypcocOepexKeHuIo,
3 PEKTHUBHO IEHCTBOBATh B YPE3BbIYANHBIX CUTYAIUSX.
OK 8 Hcnonp3oBathk cpenctBa pU3NUECKON KyNbTYpPbI JJI1 COXPAHEHUS M YKpEIUICHUS

3I0pOBbS B TIpolecce NpodeCcCHOHATbHONW MAEATEIbHOCTH W MOAJEp>KaHUs
HE0OXOIMMOTr0 YpOBHS (PU3UYECKOMN MOJITOTOBIEHHOCTH

OK9 Hcnonb3oBath  MH(GOpPMAIMOHHBIE  TEXHOJOTMH B IpOoQecCHOHATbHOMN
JIeTEIbHOCTH.

OK 10 [Tonp3oBaTbess MpodecCHOHAIBHOW JOKYMEHTAalMeH Ha TOCyJapCTBEHHOM U
WHOCTPAHHOM SI3BIKaxX

OK 11 Hcnonp3oBaTh  3HaHUS 1O  (UHAHCOBOM  TIpPaMOTHOCTH,  IJIAaHUPOBATh
NPEANPUHUMATENBCKYIO IEATENIbHOCTh B MPo(ecCHOHANBHOM chepe

B/ 2 Ocy1ecTBI€HHE HHTErpallii IPOrpaMMHbBIX MOAYJIEH

IIK 2.2. BBINosHATE MHTErpaIyio MoyJIel B IporpaMMHOE obecrieueHne

K 2.3 BpimonHATe  OTIagKy — OPOrpaMMHOIO  MOIYJE € HCIOJIB30BaHHUEM
CIELUAIU3UPOBAHHBIX IPOTPAMMHBIX CPEJCTB

[IK 2.5. [Tpon3BOIUTE HMHCIEKTHUPOBAHHE KOMIIOHEHT MPOrpaMMHOr0O obOecreyeHus Ha

npeaAMCT COOTBCTCTBUA CTAHAAPTAM KOJAUPOBAHUSA

B PE3YIbTATC OCBOCHUS HpO(I)CCCI/IOHaJ'ILHOFO MOIYJIA OGy‘l&IOH.[HfICH JOJIKCH:

Nwmets UCIOJIb30BaHNS HMHCTPYMEHTAIbHBIX CpPEACTB 00paboTku HHpOpManuy;
MPAKTUYECKUH | ydacTusi B pa3pabOTKe TEXHUYECKOTo 3aJaHus; (HOpMUPOBAHHS OTYETHOM
OTIBIT JOKYMEHTAIlMU [0 pe3ysibTaTaM paboT; MCIOJIb30BAaHUS CTAHIAPTOB IPHU

oopMIeHHH TPOrpaMMHOM JTOKYMEHTAllUU; IPOrpaMMUPOBAHUS B
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COOTBETCTBUHM C TpPEOOBAaHUSAMHM TEXHMUYECKOTO 3a/aHUsl; HCIOIb30BaHUS
KpUTEpUEB OIICHKM KadecTBa UM  HAJEKHOCTH  (YHKIIMOHHPOBAHUSA
WHPOPMALIMOHHBIX ~ CHUCTEM; HPUMEHEHHS METOIUKHA  TECTHPOBAHHUS
pa3pabaTbiBaeMbIX MPWIOKEHUN;  YIIPaBICHHUS MPOLIECCOM pPa3pabOTKH
IIPWJIOKEHUH C MCIOJIb30BAHUEM HHCTPYMEHTAJIBHBIX CPEJICTB;

Ymeth OCYILIECTBIISITH MAaTEMATHUECKYIO0 U MHPOPMAIIMOHHYIO TOCTAaHOBKY 3a]a4 110
00paboTke nH(pOpPMAIIUU, UCTIONH30BAThH ATOPUTMBI 00paOOTKH HHPOPMALIUU
JUIS  Pa3MYHBIX TPUIOKEHUH; yMeTh peuiaTh MPHUKIaJHbIE BOMPOCHI
MHTEJUIEKTYAJIbHBIX CHCTEM C MCIIOJIb30BAHUEM, CTATUYECKUX IKCIEPTHBIX
CUCTEM, JKCIEPTHBIX CHUCTEM pEAJbHOIO BPEMEHHU; HCIOJB30BaTh SI3bIKU
CTPYKTYPHOTO, 0OBEKTHO-OPHEHTUPOBAHHOTO MPOTPAMMHUPOBAHHS U S3BIKA
CIIEHapueB i1 CO3JaHMsI HE3aBHUCHMBIX IPOrpaMM, pa3padaTbiBaTh
rpadudeckuii uHTEpQEic MPUIIOKEHUs; CO3/1aBaTh MPOEKT MO pa3paboTKe
MpWIOKEeHUs u (GOpPMYyIHPOBATh €ro 3aja-ud, BBIIOJHATH YIpPaBICHUE
IIPOEKTOM C UCII0JIb30BAHUEM MHCTPYMEHTAJIBHBIX CPEJCTB;

3HaThb OCHOBHBIE€ BU[IbI U TPOLEAYPbl 00pabOTKH UH(POPMALIUU, MOJEIH U METObI
pereHust 3aga4 00padoTku MHPOpManuu (TeHepanus OTYETOB, MOMJEPIKKA
MIPUHSATHSI PEILICHUH, aHaIU3 IaHHBIX, UICKYCCTBEHHBINM HHTEIJIEKT, 00paboTka
n300pakeHMi); CEpPBHCHO — OpPUEHTHPOBaHHBIE apxUTEeKTypel, CRM-
cuctembl, ERP-cuctembl; 00beKTHO-OPHEHTUPOBAHHOE MTPOTrPAMMUPOBAHHUE;
cnenn(UKauy  s3bIKa, CO3JaHUE TpaPUUecKoro  MOJIb30BATEIHCKOTO
untepdeiica (GUI), ¢aitnoBblii BBOA-BBIBOA, CO3/IaHHUE CETEBOTO CEpBEpa U
CETEeBOT0 KIIMEHTA; IIaT(opMbl IJIsi CO3JaHUs, UCIIONHEHUS M YIPaBICHUS
MH(OPMALIMOHHONW CHUCTEMOW; OCHOBHBIE MPOIECCHI YNPaBICHHS MPOEKTOM
pa3paboTKu.

B cootBerctBuM ¢ paboueit mporpammoit I[IM.02. OcymiecTBieHre HWHTETpaluu
IPOrpaMMHBIX MoAayseil npaktudeckue padorsl mo M/IK 02.02 MHcTpymMeHTallbHBIE CpEACTBA
pa3paboTKu MPOrpaMMHOTO obecriedeHust pa3OoUThl Ha JBa CEMECTpa — TPETHM M YEeTBEPTHIN
cemectpbl. Llemecoobpa3HocTh  MAaHHOH TpyNmHUPOBKH  OOYCIOBICHAa HEOOXOIUMOCTHIO
0000111eHUs M CUCTEeMAaTU3aIMK 3HAaHUH Mepe]] SK3aMEHOM.

Pabouas mnporpamma mnpodeccuoHaJIbHOIO MOAYJS MpeAycMaTpUBaeT MPOBEICHHE
npaktudyeckux padot mo MJIK 02.02 MHcTpyMeHTadbHbIE CpecTBa pa3pabOTKU MPOrpaMMHOI0O
obecrieuenns B oobeme 30 yacos.

Mopsiiok BeINOJIHEHNS IPAKTHYECKOH padoThI

e 3amucaTh Ha3BaHHE PalbOTHI, €€ LeNb B TETPa/lb;

® BBINOJHUTH OCHOBHBIE 33/1aHUSI B COOTBETCTBHHU C XOJIOM palOThI;

e  BBINOJHUThH UHAUBUIyaJIbHbIE 3a/1aHUS.

Pexomenganum no oopMiIeHHI0 IPAKTHYECKOH PadoThl

3ajaHus  BBINOJHAKOTCA  oOydaromuMucs no  maram. Heobxoaumo — cTporo
NpUIEPKUBATHCS TOPSIIKA AEHCTBHM, ONMCAHHOTO B IPaKTHYECKON paboTe

Pe3ynbTaThl BHIIOMHEHUS IPAKTUYECKUX PA0OT HEOOXOIMMO COXPaHTh B CBOEH Marke Ha
kommnbrotepe win USB — Hakonurene.

B cnyuae mpomycka 3aHsATHH OOydaroImMiics OCBaMBAaeT MaTepuajl CaMOCTOSTEIHHO B
CBOOOJIHOE OT 3aHATHI BpeMs U cJaeT NIPAKTUYECKYIO pabOTy C MOSICHEHUSMH O BBIITOJHEHHH.

KpuTepun oneHKH NpaKkTH4YecKoi padoThl

® HaIMYME LENHU BBINOJIHAEMOW paboTHI, BBIOJHEHHE OOJee IOJIOBUHBI OCHOBHBIX

3a/1aHui (YI0BIETBOPUTEIHHO);

® HajgMYMe LENH BBINOJHAEMON paboThl, BBINOJIHEHHWE BCEX OCHOBHBIX U 0OoJee

MIOJIOBUHBI JOTIOJTHUTEBHBIX 33JaHUH (XOPOLIO);
® HaIMYMe IeM  BBINOJHSAEMON paOOThl, BBHINOJIHEHHWE BCEX OCHOBHBIX H
WHIUBUAYAIbHBIX 3a/1aHUH (OTJIMYHO).




IlepeyeHb NpaKkTHYECKUX PadoOT

Ne | HaumeHoBaHue
pazgenoB u  TeM | HammeHnoBanue nabopaTopHbIX paboT u mpakTtuueckux | O0bem
npoeccuoHaNbHOTO | 3aHATUN 4acoB
moxayis (ITM)
Pasznes 2. Cpeacra pa3padoTKi NPOrpaMMHOI0 odecreyeHust
M/K 02.02 UucTpyMeHTaIbHbIE CPeICcTBA Pa3padoTKH MPOrpaMMHOI0
ol0ecrnieyeHust
1 JlaGopatopnasi pabora Nell «Pa3paboTka CTPyKTYpHI | 2
IIPOEKTa»
2 JlaGopatopnass pabora Nel2 «Pa3paboTka MomynbHOU | 2
CTPYKTYpPBbI IPOEKTa (JuarpaMmmbl MOJLYJIEN )»
3 JlaGopatopnas pabora Nel3 «Pa3pabGorka mnepeuns | 2
apTeakTOB U MPOTOKOJIOB MTPOCKTA»
Tema 2.2.1 =
4 JlaGopaTopnas pab6ora Nel4 «Hactpoiika paGoTsI | 2
CoBpeMeHHbIe .
CHCTEMBI KOHTPOJSl BEpCUil (TUIOB HMIOPTUPYEMBIX
TEXHOIOTHI 1 daitnos, myreil, GUIBTPOB U Ap. MApaMETPOB UMIIOPTA B
HHCTPYMEHTBI ’ yTU ’ p p- Tap p p
PEHO3UTOPHI )»
UHTETpaIuu
5 Jlaboparopnas pabota Nel5 «Pa3paboTka u uHTerpauus | 2
MOJYJIEH poeKTa (KoMaHaHas padoTa)»
6 Jlaboparopnas pabGora Nel6 «Otnanka OTHENbHBIX | 2
MOJTyJIeH TPOTPAMMHOTO MPOEKTa
7 Jlaboparopuas pabora Nel7 «Opranuzanus oO0paboTku | 2
VCKJIIOUYCHUIN»
8 Jlaboparopuas paborta Nel8 «lIpuMeHeHne OTIaT0YHBIX | 2
KJIACCOB B MPOEKTE
9 JlabopaTtopnas pabora Nel19 «Otnanka npoekray 2
10 Jlaboparopnas padora Ne20 «MHcnekius kojaa Moaymieu | 2
IIPOCKTA
11 Tema 2.2.2 JlaGopatopHas pabota Ne21 «TectupoBanue unrepdeiica | 2
" | moyib30BarTeNsl CpeICTBAMHU HMHCTPYMEHTAIbHOM CpEIbI
WNHcTpymeHTapuii
TECTUPOBAHUS U paspaboTKiny
12 Jlaboparoprass pabora Ne22 «Pa3paboTka TECTOBBIX | 2
aHaJM3a Ka4ecTBa .
MOJyJed TMpoekTa s TECTHUPOBAHUS  OTICIBHBIX
MIPOTPaMMHBIX -
cpesicTB MOJTyJIeH»
13 JlaGopatopHas pabota Ne23 «Bpimonuenue | 2
(GYHKIIMOHAJIBHOTO TECTUPOBAHUSI»
14 JlaGopatopHas pabota Ne24 «TectupoBanue | 2
WUHTETPALIINY
15 Jlabopatopnass pabora Ne25  «/lokymeHTHpOBaHuE | 2
PEe3yabTATOB TECTUPOBAHUS»
Htoro 90




JladopaTopHas padora Nell «Pa3padoTka CTPYKTYpPbI POEKTA»
ean padoThi:
dopMupoBaHHE HABHIKOB TOCTAHOBKHM 33Jaud M Pa3pabOTKM TEXHUYECKOTrO 3aJaHusl Ha
MPOrPaMMHBIN TPOJIYKT.
3ananue
1. BeibpaTh BapuaHT 3a/jaHusI Ha IPOSKTUPOBAHHUE U Pa3pabOTKy yaeOHOU IPOTPaMMEI.
2. B cooTBeTCTBHM C BapHAaHTOM BBITIOJIHHUTE Pa3pabOTKy TEXHHUYECKOTO 3aaHusl, KOTOPOE JOIKHO
BKITIOYATh:
O BBEJICHHE;
0 OCHOBAaHUE IS pa3pabOTKU;
0 Ha3Ha4YCHHUE;
0 TpeOOBaHwUsI K MPOTrpaMMe B MMPOTrPaMMHOMY TIPOIYKTY;
0 TpeOOBaHHA K IPOTPAMMHOM JJOKYMEHTAIIHH.
3. OdopmuTth otuer. CosiepKaHue OTYETA!
0 Tema J1TabopaTopHOM paboThHI
0 TIeJTb 1ab0opaToOpHOM PabOTHI
0 OTBETHI Ha KOHTPOJIBHBIC BOIPOCHI
0 3aJlaHUe Ha JTJaDOPaTOPHYIO padoTy
0 pa3paboTaHHOE TEXHUYECKOE 3aJaHHe
0 BBIBOJIBI 10 MTPOJIEIaHHOHN paborTe.
BapuanTsl 3a1aHuii
1. BBecTH BEmIECTBEHHYIO MaTPHUILy Pa3MEPHOCTH N * m MOCTPOYHO, a BEIBECTH TIO CTOIOIAM.
2. BBISICHHUTH CKOJIBKO TOJOKUTEIBHBIX JIEMEHTOB COAEPKUT MaTpHlla pa3MEepHOCTH n * m ,
ecnu a ij = sin(i+j/2).
3. Jlama KkBaapaTHas BeIIECTBEHHAas MaTphlla pa3MEpPHOCTH h. SBisiercs 1w Marpuia
CUMMETPUYHON OTHOCUTENBHO INIaBHOW AUATrOHANH.
JaHa kBaJipaTHas BEHIECTBEHHAs MaTpUlla pa3MEPHOCTH n. TpaHCIIOHUPOBATH MATPHILY.
Jana kBajapaTHas BelIeCTBEHHas MaTpula pa3MepHOCTH n. CpaBHUTh CyMMY 3JIEMEHTOB
MaTpHIIbl Ha TTIABHOW U TIOOOYHOHN THAaroOHAIISX.
6. Jlama xBagpaTHas BeIleCTBEHHAs MaTpHlia pa3MepHOCTH N. HalWTH KOIWYEeCTBO HYyJEBBIX
AIIEMEHTOB, CTOSIINX:
BEIIIIE TTIABHOW JMarOHAJIM;
HWXE TJIABHOM TMaroHaiy;
BBIIIIE U HIDKE TTOOOYHOM.
7. Jlana BemiecTBeHHas Marpuia pasmepHoctd n * m. [lo marpuile MoIyduTh JTOTHYECKHUN
BEKTOP, IPUCBOMB €ro k-oMy 31eMeHTy 3HaueHre True , eclii BHITIOJHEHO YKa3aHHOE YCIOBUE
u 3HaueHue False nnaue:
Bce 3JeMeHTHI k cTonbna HyneBble;
AJIEMEHTHI K CTPOKH MaTPHIIBI YIIOPAI0UEHBI IO YOBIBAHUIO;
k cTpoka MaccrBa CUMMETPUYHA.
8. Jlana BemecTBeHHas MaTpuia pasmepHoctH n * m. CdopmupoBaTh BEKTOp b, B KOTOPOM
AJIEMEHTHI BEIUUCIISIOTCS KaK:
MIPOM3BEIEHUE FJIEMEHTOB COOTBETCTBYIOIIUX CTPOK;
cpeaHee apuPpMETHYECKOE COOTBETCTBYIOIIMX CTOJIOIOB;
Pa3HOCTh HAaMOOJNBIINX U HAUMEHBIIIHNX 3JIEMEHTOB COOTBETCTBYIOIIHUX CTPOK;
3HAYEHWSI IEPBBIX OTPUIIATENLHBIX JIEMEHTOB B CTOJIOIIE.
9. Jlana BeniecTBeHHas: MaTpUIa pa3MepHOCTH N * m. BeiBecTH HOMepa CTONOIOB, COIEPIKAITUX
TOJIBKO OTPpHULIATCIIBHBIC DJICMCHTBI.
10. JlaHa BemiecTBeHHAss MaTpHIla pa3MepHOCTH n * m. BeIBeCTH HOMepa CTpPOK, COJIEpIKaIInX
0OJIBIIIE TTOJIOKUTENBHBIX OJICMCHTOB, YEM OTPHULATCIIbHBIX.
11. JlaHa BeriecTBeHHas MaTpuiia pasMepHocTy n * m. HaliTu o0I1y:0 CyMMy 3JIEMEHTOB TOJIBKO
T€X CTOJIOIOB, KOTOPBIE UMEIOT XOTS ObI OJJUH HYJIEBOH JIEMEHT.
12. Jlana BemecTBeHHass Marpuia pasmepHoctd n * m. [loMeHSATHP MecTamMu CTPOKH C
MaKCUMAaJIbHBIM U MUHUMAJIbHBIM 3JIEMCHTAMU.
13. JlaHa BeliecTBEHHAsI MaTPHIIA pa3MepHOCTH n * m. Y aanuTh k cTo0eI] MaTpHIlbl.
14. ]Jlana BeliecTBeHHasl KBaJpaTHAs MaTpulla pa3MepHOCTH n. [IoMEeHSTh MecTaMH 3JIEMEHTHI
TJIAaBHOW ¥ TTOOOYHOM JUaroHaiel MaTpHUIIbL:
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IO CTPOKAM;
10 CTOJIOIaM.

15. /lana BemiecTBeHHAs! MaTpPHLA Pa3MEPHOCTH M * n. YIOPAIOYUTH 3JIEMEHTHI KaXKA0H YEeTHOM
CTPOKH IO BO3PACTaHHIO.

16. /lana BemecTBEHHAsI MaTpHIAa Pa3MEPHOCTH M * n. PactonoXuTe Bce 2IEMEHTHI MaTPHUIIBI 110
yoObBaHUI0. O0XO07 MaTPHIIBI OCYIIECTBISATE IO CTPOKAM.

17. Jlana BemiecTBeHHAs! MaTpHLa pa3MepHOCcTH m * n. OnpenenuTh HHACKCH IEPBOT0 HYJIEBOTO
aneMeHTa MaTpuipl. O0X0 MaTPHIIBI OCYIIECTBISTE IO CTOIOAM.

18. M3BecTHO mosioxkeHMe ABYX (ep3el Ha IIaxMaTHOU Jocke. brroT i oHuM npyr apyra?

KoHTpoJbHbIE BONPOCHI

1. Tlepeuncnure 3Tamsl pa3pabOTKH MPOrPaMMHBIX MTPOAYKTOB.

2. Jlns gero HEOOXOAMMO TEXHMYECKOE 3aanne?

3. Kro 3annMaetcs pa3paboTKOM TEXHUUECKOTO 3a1aHus?

4. Kaxkue MyHKTHI BKIIOYAET TEXHUUECKOE 3a1aHue?

Conep:xkanue oT4yeTa

1) TuTynbHBIA TUCT.

2) HaumeHoBaHue ¥ 11e1b pabOTHI.

3) Kparkoe TeopeTnyeckoe onvcaHue.

4) 3amanue Ha Ta0OpaTOPHYIO padoTYy.

5) JIucTUHT IpOrpaMMBl.

6) Pe3ynbTaThl BBIMOIHEHUS IPOTPaMMBI.



JladopaTtopHas pa6ora Nel2 «Pa3padoTka MOIY/IbHOH CTPYKTYPhI NPOEKTA (IHArPaMMBbI
MoyJieii)»

Pa3pa0oTka 3cKM3HOI0 MPOEKTa

OCKU3HBIA MPOEKT BO3HUKAET KakK pe3ylbTaT aHalu3a TpeOOBaHHWH, NPEABSIBICHHBIX K
IPOrpaMMHOMY IPOAYKTY. B Hem B 0Ouiem Buze hopMyIMpYIOTCS yKa3aHUs 110 CO3aHHUIO IPOTPaMMHOTO
IPOAYKTA. 3A€Ch CTABUTCS 3a7aua Jisl KaKA0TO Pa3padoTUYMKa, OIKMCHIBAIOTCS aITOPUTM PELICHHUS 3a/1a4H,
CHOCOOBI B3aMMOJICHCTBUS CO3aBAEMOT0 MPOAYKTa C APYTHMMH MPOTpaMMaMH M YCTPOHCTBaMHU BBOJA-
BBIBOZIA, BBIOMPAIOTCSI CTPYKTYPBI AAHHBIX, ONPENCISIOTCA CIOCO0b! XpaHEHHs JAHHBIX Ha AUCKE WIH B
0a3e JaHHBIX.

OCKU3HBIA MPOEKT HE MOXKET ObITh ciaumKoM OoibmuM. OH JOKeH OBITh 0003pHMBIM,
CXEMaTHYHBIM, YETKO MOKA3bIBAIOLINM OCHOBHBIC STalbl CO3JAaHHS HMPOTPAMMHOT0 MpoaykTa. OOBIYHO
JCKHU3HBII MPOEKT COINCPXKUT He Oousbiie 5S— 6 cTpaHun Texcta. K HeMy mpuiararoTcst IuarpamMmesl,
PHUCYHKH U YEPTEXKH, a TAKKe KaJCHIAPHBIN IJIaH BHIITOJTHEHHUS TIPOCKTA.

[locie Toro Kak 3CKM3HBIA MPOEKT CO3/[aH, OH pa3laeTcsi BCEM yYaCTHUKaM pa3paboTKu Ui
u3ydeHuss u obcyxneHus. Kaxnplii pa3paboTuvk OOXyMbIBa€T CBOM y4acTOK IPOEKTa, BHOCHT CBOH
NPEIIOKEHNS U JOIIOJIHEHHUS], KOHKPETH3UPYeT IJIaH BHIIIOJIHEHUS IPOEKTa.

Pa3paloTka TeXHMYeCKOro MpoeKTa

[locne m3yueHHs 3CKU3HOTO IMPOEKTa BCEMH 3aWHTEPECOBAHHBIMHU JIMIIAMU HACTYNAaeT BpeMs
CO3JaHHs TEXHUYECKOT0 IpoeKTa. B ero oOcyxaeHnn NpUHUMAET y4acTHe BCI KOMaHAa pa3paboTYuKOB
MoJ, PYKOBOJCTBOM MeHeIkepa MpoekTa. Kaxaplii pa3pabOTYMK BHOCHUT CBOU TIPEAJIOKEHHUS IO
pealivzallid W YIY4YIIEHUIO TPOEKTa, YTOYHSIET W JAETAIM3UPYET OTHOCAIIMECS K HEMY IIOJIOKEHUS
MIPOEKTa, COTTIACYeT HHTEP(EHCH ¢ NPYTUMHU pa3paboTINKAMH.

TexHuuecKuit MpoekT OyaeT pabounM TOKYMEHTOM Ha BCE BpeMsl peallu3alliy MPOCKTa, TOATOMY
OH JIOJKEH OBITH MOHSATEH U MPHUEMIIEM JJISl BCEX MPOTrPaMMUCTOB. B HeM He TO0KHO OBITh HEJOMOJBOK,
JIBYCMBICIICHHOCTEH, HE JOJKHO OCTaBaThCs IPOOEIIOB U HEIOTOBOPEHHOCTEH.

IIpu pa3paboTKe TEXHUYECKOTO TNPOEKTAa OKOHYATENIbHO OIpenensieTcs KOoHHUrypauus
TEXHUYECKUX CPEACTB, M BCS JanbHeimas paboTa BelETCs ¢ yYeTOM STOH KOH(GUTypauuu. Y TOUHSIETCS
olepaloHHasl cpeAa, B KOTOpoi OyneT (hyHKIMOHHMPOBATH MPOTPAMMHBIA MPOMYKT, M CHCTEMHOE
nporpamMmmHoe obecrieuenne. Hampumep, Web-mipunoskenue paboraeT B Opaysepe. bpaysepsl mo-pazHomy
untepnpetupytoT 36k HTML u JavaScript, mostomy Hajgo cpa3y pemmnTb, OyIeT JM NpOTPaMMHBIH
MPOAYKT paccUMTaH Ha OINpeeNICHHbIH Opay3ep WM OH JOJbKeH pabotaTh B moboM. B mepBom ciyuae
pa3paboTUYNKK MOTYT BKIIFOUUTH B POAYKT JOTOTHUTEIbHBIE BO3MOKHOCTH si3bikoB HTML 1 JavaScript,
MHTEpIPETUPYEMbIE JaHHBIM Opay3epoM, BO BTOPOM — JOJDKHBI MCIIOJIBb30BaTh TOJIBKO CTaHIIApTHbBIE
KOHCTPYKITUH, YTO MOXET 3HaYUTEIBHO 3aTPYAHHUTDH Pa3paboTKy.

TEXHUYECKOM TPOEKTE YTOUHSIOTCS THIIBI U CTPYKTYPhl UCXOJHBIX M HPOMEXKYTOUYHBIX TaHHBIX,
MOJIHOCTBIO JAETAIM3UPYETCSl aJrOPUTM pELICHUs 3afgadd. 3ajada pa3OuBaeTcs Ha MOAYJH, KOTOpbIE
pacripenensoTcs Cpear MPOrpaMMHUCTOB.

[Ipu 00BEKTHO-OPHUEHTHPOBAHHOM MPOEKTUPOBAHUN B TEXHUYECKOM IPOEKTE OMPEENAI0TCS BCE
00BEKTBI, HEOOXOIUMBIE ISl OCYLIECTBICHHUS MPOEKTa U BBISBIISAIOTCS CBA3M MEXKAY HUMHU. [lomHOCTBIO
BBINMCBIBAETCS CTPOCHUE KaXJOro O0OBEKTa, ero mojs W MeToAbl. OOBEKTHl 3alHMCHIBAIOTCS B BHJC
uHTEepdelicoB MM abCTPaKTHBIX KIACCOB, JalbHeimas pa3paboTka KOTOPBIX MOpYyYaeTcsi KOHKPETHBIM
POrpaMMHUCTaM.

[locne mpopaGOTKH TEXHUYECKOI'O MPOEKTa KKIBIM YYAaCTHHUKOM pa3pabOTKH coOHMparoTcs U
0000mIaI0TCsl UX yTOYHEHUs W 3amedaHus. OKOHUaTeJbHAsh BEpPCHsl MPOEKTa OOCYKIaeTcsi KOMaHIOM
pa3paboTunKoB. MeHeKkep MPOEKTa BBIHOCHT TEXHHUUYECKHH NMPOEKT Ha YTBEP)KACHUE PYKOBOACTBOM
(bupMBI-pa3paboTYHKa U 3aKa3YMKOM [IPOrPaMMHOI0 NpoaykTa. Ilocne 3Toro TeXxHuuecKuii poeKT CTaHo-
BUTCS pa00OYUM MPOSKTOM JJIsl TPYIIIBI pa3paOdOTUUKOB.

Pa0oumnii mpoekT

[ocie yTBepkaeHHsI TEXHUUECKOTO MTPOEKTa OH CTAHOBUTCSI OCHOBHBIM Pa0OYMM JOKYMEHTOM JIst
KOMaH/Ibl pa3pabOTYUKOB MPOrPaMMHOTO IMPOAYyKTa. Pabounii mpoekT — 3TO OOJIBIIOH, MOAPOOHBIN
JIOKYMEHT, HanOoJiee MOJTHO OMHCHIBAIOMINK OyAyIIUKA MPOTPaMMHBIN MPOIYKT W TUIaH ero co3ganusd. B
HEM COJep)KaTcsl ACTAIbHBIE YKa3aHHA KaXIOMYy pa3pabOoTUMKy M KOMaHAE B LEJIOM, OIpeaeseHa
CTpyKTypa 0a3bl NaHHBIX W APYIMX XPaHWIMII JaHHBIX, KOTOPOH OyIyT pPYKOBOJCTBOBAaThCS BCE
paspabotunku. Kopoue roBops, B paboueM MpPOEKTE TOJKHBI COAEPKAThCSI BCE CBEACHHS, HYKHBIC
Ka)XXJIOMy pa3paboTUiKy M KOMaHJIe B 11e7IOM. B uacTHOCTH, B HEM JIOJDKHBI OBITh 3aIICAHBI 3TAITBl U CPOKU
pa3paboTKH, YTOOB! KaXKIbIH MPOrpaMMHUCT TBEPJO 3HAI HX.



[Ipn 0OBEKTHO-OPUCHTUPOBAHHOM IPOSKTHPOBAHUM B pabodeM TIPOEKTE JOJDKHBI OBITh
TIOJTHOCTBIO OIMHUCAHBI BCE KJIACCHI M CBSA3M MEXKIY HHMH. JTO ONKMCAaHHUE MOXKHO CJHIeNaTh B BHJIC
a0CTpaKTHBIX KJIACCOB WIIM MHTEP(]EHCOB, Ha sI3bIKE pa3pabOTKU WIH Ha SI3bIKE ONHCcaHus. BaxHo, 4T00BI
BCE YYaCTHUKH MPOCKTA MPABUIILHO IOHUMAJIH 3Ty 3aIUCh U OJIMHAKOBO HHTEPIIPETHPOBAIIH €€.

KaxioMy y4acTHUKY ITPOEKTa BBLIACTCS SK3EMIUTIp pabodero mpoekta. [Ipu BCIKOM H3MEHEHHN
pabouero mpoekTa YJacTHHKH IOJy4ar0T €ro HOBYIO BepcHio. B Hacrosmiee Bpems ¢ pasButueM Web-
TEXHOJIOTHH, KaK ITPaBUIIO, CO3aeTCsi COOCTBEHHBIH CAiT [UIs KaXI0r0o MpoekTa. Bee paboune 10KyMEeHTHI
MyOJIMKYIOTCS Ha OTOM caiiTe, a PU KKIOM MX U3MEHEHUH YUYACTHUKHU MPOEKTA MOYYaroT YBEJOMIICHUE
T10 AJIEKTPOHHOM ToUTe.

YnpaxnHenus

1. PazpaboTaiiTe mpoeKT aBTOMaTH3AIMKH OUOTUOTEYHOTO KaTaJiora.

2. [IpoBenuTe aHamm3 pabOTHI IekaHaTa U pa3paboTaiTe MPOEKT €ro aBTOMaTH3aIINH.

3. Tlpoanamusupyiite WHOOPMALMOHHBIC IIOTOKH Bamiero (axkyibTeTa M CIPOSKTHPYHTE
KOMITBIOTEPHYIO CUCTEMY UX 00pabOTKH.
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JlabopaTopHasi padota Nel3 «Pa3padoTka nepeunsi apteakToB U MPOTOKOJIOB MPOEKTA»

CucTeMHBIH aHAJIN3 U MYTH pellleHus 3a1a4u

[Ipu pazpabotke I[IC uenoBek umeer neno c¢ cucremamu. llon cucmemoii OyneM NOHUMATH
COBOKYITHOCTh B3aUMOJEHCTBYIOUIMX (HAXOASIIMXCS B OTHOLICHHAX) APYr ¢ ApyroM 3jieMeHToB. 1IC
MOJKHO pacCMaTpUBaTh KaK MpuUMep CUCTeMBI. JIorndecku CBsI3aHHBIN HA0Op MPOTpamMM SIBIIAETCS APYTUM
npuMepoM cuctembl. JIrobas oTaenpHas mporpamMma Takke saBisieTcs: cucreMoil. [loHSATh cucremy —
3HAYUT OCMBICIICHHO Tepe0paTh BCe MyTH B3aUMOACHCTBHS MEKIY €€ DIIEMEHTaMH.

Lenpro cucTeMHOTO aHanmm3a B HamOoiee OOIIeM BHUAE SIBISIETCS ONMCAaHWE W HCCIIEeIOBaHHE
CHCTeM, OIlpeneleHne myTeil u MetronoB paszpaborku I10. Cuctema xapaktepusyercs CTPYKTYpOH H
noBezicHueM. llpumenutensHo Kk paspabotke [IO cucTeMHBI aHaNW3 mpencTaBisieT coOoi aHam3
CYLIECTBYIOLICH CTPYKTYpBl OTHOLICHUH B paMKax KOHKPETHOH MpeaMeTHON 00acTH, BBISIBICHHE POJIU U
MecTa Oymymei mporpaMMHON CHCTEMBI, €6 OCHOBHBIX (DYHKIIWH M CBOWCTB. B 3TO# CBSI3M CHCTEMHBII
aHAJIN3 TaKXKe MOXKHO Ha3BaTh GHEUUHUM HPOEKMUPOBAHUEM.

OTan CUCTEMHOT0 aHAJIN3a COCTOUT U3 CIEAYIOIUX TPEX CTa M

1. ob6ocHoBaHWE HEOOXOIUMOCTH Pa3pabOTKH IMPOTPAMMEI;

2. HayyHO-HccienoBatensckue paborsl (HUP);

3. pa3paboTka U YTBEPKIACHHUE TEXHUYCCKOTO 3aaHMsl.

Ha mepBoii cTaguu BBITIONHSIOTCS TTOCTAHOBKA 3a1a4yl, cOOp MCXOTHBIX MaTepHalioB, BeiOop u
obocHOBaHWEe KpuTepreB 3()(PEKTHBHOCTH W KadecTBa pa3padaThlBaeMO TpOrpaMMbl, 00OCHOBaHUE
HEOOXOIUMOCTH TPOBEICHUS HAYYHO-HCCIIEJOBATENILCKUX PA0OT.

Ha cramun HaydHO-HMCCIENOBATENLCKUX pabOT pEIlaOTCs CIEAYIOIIUE 3aJadyu: OINpeesseTcs
CTPYKTypa BXOJHBIX M BBIXOJHBIX JaHHBIX, OCYIIECTBISETCS MIPEeIBAPUTEIHHBIA BEIOOP METOIOB PEIICHUS
3ajad, OOOCHOBBIBAaCTCS ILEIeCOOOPAa3HOCTh MpPUMEHEHHUS paHee pa3paboTaHHBIX  IMPOTPaMM,
OTIPEIEIISIOTCS TPeOOBAHHS K TEXHUYECKUM CPEJICTBaM, 00OCHOBBIBACTCS IPUHIIUTIIHATIBHAS BO3MOKHOCTb
peIIeHus TIOCTaBICHHON 33 Ja4H.

Ha cramum pa3paboTku W yTBEpXKIEHUS TEXHUYECKOTO 3aJaHHs OMPEeISIOTCS TpeOOBaHUS K
nporpaMMe, pa3padaThIBalOTCSl TEXHUKO-OKOHOMHUYECKOTO OOOCHOBaHHSA pPa3pabOTKH  MPOTpaMM,
OTIPENICNIAIOTCSL  CTaJWU, OJTalmbl M CPOKM pa3pabOTKM TporpamMMbl M JOKyMEHTAallMd Ha Hee,
COTJIACOBBIBACTCS M YTBEPKAACTCAMEXHUYECKOE 3A0aHUe.

Pesynerar  cucremHoro - aHanmza — — cnenu@ukKanuMs (TEXHUYECKOe  3aJaHHe)  Kak
CaMOCTOSITETIbHBIA JTOKYMEHT MMEET OYCHb Ba)KHOE 3HAuYeHHUE. DTOT AOKYMEHT SIBJIsIETCS (hOpPMaIbHBIM
COTJIallIeHUeM MEXTy 3aKa3YHKOM MPOJYKTa U ero pa3padoTIYNKaMHu.

B mHacTosiiiee BpeMsi MOXKHO BBIJICHTH TISITh OCHOBHBIX IOJXOJIOB K OpraHU3aIluH Ipolecca
CO3JIaHMS ¥ MCIIOJIb30BaHUS TPOTPAMMHOI0 00ECTICUEHHSI.

1. Boodonaonviii nooxoo. Ilpu Takom noaxone paszpadotka [1C cocTout u3 nenouku stanos. Ha
Ka)KIIOM dTare CO3/1al0TCs JOKYMEHTHI, HCIIOJIb3yeMble Ha TIOCIIeyIoIeM JTare. B ucxomnom
nokyMeHTe puxcupyrotcs Tpedoanus k [1C. B koHIIe 3TO# 1IENOYKH CO31aI0TCS IPOTrPaMMBI,
BrTrogaembie B [1C.

2. HUccnedosamenvckoe npocpammuposanue. ITOT TIOIXOA TpeIonaraeT ObICTPYIO (HACKOIBKO
3TO BO3MOJKHO) peanu3anuio padounx Bepcuit mporpamm [1C, BBIMOTHSIONMX JIUIIE B IEPBOM
npubmmkenun  Tpebyemble  QyHKiuH. [locme  3KCIEpHMEHTAIbHOTO  MPUMEHEHHS
peaNM30BaHHBIX IMPOTPaMM TPOHM3BOJIUTCH WX MOAU(MUKAIMA C LENbI0 CHeNaTh uX Oolee
TTOJIE3HBIMH JIJIS TTOJIb30BaTENIeH. DTOT MPOIIece MOBTOPSIETCS 10 Tex mop, noka [1C ve Oynet
JIOCTaTOYHO MPUEMJIEMO JIJIs TI0JIb30BaTelield. Takol moaxo ] NpUMEHSJICS Ha PaHHUX 3Tanax
Pa3BHUTHSI TPOTPAMMHUPOBAHUS, KOT/Ia TEXHOJOTHH MPOrPaMMHUpPOBAHUS HE TPHUIaBaIU
00JIBIIOr0 3HAYeHH (MCIIONB30BAIACh HHTYUTHUBHAS TEXHOJOTHs). B HacTosIee BpeMs 3TOT
MOJIXO/1 TpUMeEHsieTCst 1ist pa3pabotku Takux [1C, U1t KOTOPBIX MOJIb30BATENN HE MOTYT TOYHO
chopmynmupoBark TpeOoBaHUS (HampuMmep, Uil pa3padOTKU CHUCTEM HCKYCCTBEHHOI'O
HMHTEJUICKTA).

3. Ilpomomunuposanue. ITOT TOAXOJ MOJIENUPYET HAYANBHYIO (a3y HCCIe0BaTEIHCKOTO
MPOTPaMMHUPOBAHHUS BILUIOTH JIO CO3JIaHUS PabOYMX BEpCUH MpOrpamMm, IpeTHa3HAYCHHBIX JIIS
MIPOBEJICHYSI SKCIIEPUMEHTOB C IIeIbI0 YCTaHOBUTH TpeboBanus Kk [IC. B ganeHeiieM gomkHa
nocneaoBath paspadorka [IC mo ycTaHOBICHHBIM TpeOOBaHHSAM B pPaMKaX KakOro-au0o
JPyToro noaxoja (HarmpuMep, BOJOMAIHOTO).

4. Dopmanvuvie npeobpazosanus. ITOT TMOAXON BKIOYACT pa3pabOTKy (opMabHBIX
cneruduranmii [1C u npeBpalieHre ux B IpOrpaMMbl IyTeM KOPPEKTHBIX MTPeoOpa30BaHUIA.

11



Ha stom noaxoze 6asupyercs kommbioTepHas TexHonorus (CASE-TexHonorus) pa3padboTku
IcC.

Coopounoe npocpammuposanue. ITOT moaxoj npexanonaraer, 4ro [IC kxoHcTpyupyercs,
TJIABHBIM 00pa3oM, U3 KOMIIOHEHTOB, KOTOPBIE YK€ CYIIECTBYIOT. JJOMIKHO OBITH HEKOTOPOE
xpaamwaine (OnOIMoTeKa) TaKUX KOMITOHEHTOB, KaKIas W3 KOTOPHIX MOKET MHOTOKPATHO
ucnonb3oBaThess B pasHbix  [IC.  Takue  KOMIIOHEHTBI — HA3BIBAKOTCS HOGMOPHO
ucnonvzyemvimu(reusable). Ipouecc paspadorku [1C mpu 1aHHOM MOIXOJE COCTOHUT CKOpEe
13 COOPKU MPOrpaMM U3 KOMIIOHEHTOB, YeM U3 UX MPOrPaMMHPOBAHHUSL.

3aganue

1.B cootBeTcTBHM C INOATrOTOBJICHHBIM TCXHHYCCKUM 3aJaHHUCM BbIIIOJIHUTH pa3pa60TKy

creruQuKaIyii Ha TPOrPaMMHBIN MPOYKT, KOTOPBIE TOJKHBI BKIIOYATh:

0 crenu(pUKAINA TTPOIIECCOB;

0 CJIOBapb TEPMUHOB;

0 IarpaMMBbI IEPEX0A0B COCTOSHUH;

0 IMarpaMMBbl IIOTOKOB C JICTaTH3aIneH.
Odopmuts otuet. ComeprkaHue OTIETA:

0 Tema J1adopaTopHOi paboTHI;

0 1eJh TabopaTOpHOH padoTHI;

0 OTBETHI HA KOHTPOJIBHBIC BOITPOCHI;

0 3aJjaHKe Ha JIabOpaTOPHYIO padoTy;

0 pa3pabOoTaHHbIC CIICITUPHUKAIIUH ITPOLIECCOB;

0 CJIOBaph TEPMUHOB;

0 AMarpaMmbl IEPEX0J0B COCTOSIHUM;

0 arpaMMBbI IIOTOKOB C JIeTalTu3aluei;

0 BBIBOJIBI 11O MPOJICTaHHON padoTe.

KoHuTposabHbIe BOPOCHI

oL

st uero pa3pabaTeiBaloOTCs crielM(UKAIMK HAa TPOTPaMMHBIN POIYKT?
UTto MOKHBI BKIIIOYATh CHIeNM(UKAIIMY Ha IPOTPaMMHBIH TPOAYKT?

Uro norKHA colepkKaTh CeU(UKaLns MPOLECCOB

Uro Takoe cioBapb TEPMHUHOB U JUIS YETO OH MCIIOJIb3YyeTCs?

UYro Takoe AuarpamMma IepexoJ0B COCTOSHUN U [Vl 4Ero €€ UCIIOIb3YI0T?
Yto Takoe AuarpaMma NOTOKOB U JJI YETrO €€ UCHOb3YIOT?
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JladopaTopHasi padora Nel4 «Hactpoiika pa6oThl cHCTEMBbI KOHTPOJIsI Bepcuii (TUTIOB
HMIIOPTUPYeMBIX (ailjioB, myTeil, PUILTPOB U IP. IApaAMeTPOB UMIIOPTA B PENO3UTOPMIA)»
Cucrema ynpasieHUs/KOHTpoIs Bepcusmu (0T aHria. Version Control System wimu Revision Control

System) — mnporpamMmHoe oOecrieueHue Ui OOJieTdeHHsT pabOThl ¢ HM3MEHsIOUICHCS WH(opMauen.
Cucrema ynpaBlICHHSI BEPCUSIMHU TIO3BOJISIET XPAaHUTh HECKOJIBKO BEPCHI OJHOTO M TOTO )K€ JTOKYMEHTa,
IpU HEOOXOIMMOCTH, BO3BpAIIATECS K 00Jiee paHHUM BEPCHSM, ONPENEeNATh, KTO U KOT/Ia ClIeNall TO WITH
MHOE U3MEHEHHE U MHOTOE JIpyToe.

Takue cucTeMbl HanOOJIeE MHUPOKO MPUMEHSIOTCS TIPH pa3pabOTKe MPOrPaMMHOTO 00SCTICUCHUS, TS
XpaHEHHs HCXOIHBIX KOJIOB pa3padaTeiBaeMoil mporpaMMbl. OHAKO, OHH MOTYT C YCIIEXOM ITPUMEHATHCS
U B JPYTrUX 00JIACTSIX, B KOTOPHIX BeAETCS paboTa ¢ OOJBIIUM KOJINYECTBOM HETIPEPHIBHO U3MEHSIOLITHXCSI
3NMEKTPOHHBIX JOKYMEHTOB, B YaCTHOCTH, OHH BCE yaine npumenstorcs B CAIIP, 00buHO, B cOcTaBe cucTeM
ynpasieHuss naHHeiMA 00 m3menuu (PDM). YmpaBrnenue BepcHsAMH HCHONB3YEeTCA B HHCTPYMEHTax
KoH(urypauuonHoro ynpasienus (Software Configuration Management Tools).

PacnipocTpan€HHbIE CHCTEMBI YIPaBICHHUS BEPCHAMU

e Subversion

® Darcs

e Microsoft Visual SourceSafe

e Bazaar

e Rational ClearCase

e Perforce

e BitKeeper

e Mercurial

o Git

e GNU Arch

e CVS — ycrapeBmas. [Toromok: Subversion

® RCS — ycrapewas. [Toromok: CVS

OCHOBHBIE TIOHATUSA

Penosutopuii (repository) — EHTpaIbHOE XPAHUIIUIIE, KOTOPOE COACPKUT Bepcuu (aiiyioB. O4YeHb
4acTO PEMO3UTOPHIA OpraHU3yeTCsl cpecTBaMu Kakoi-Hnoyas CYB/I.

Bepcus aiina (revision) — coctosiHue (aiiyia B ONpe/e/iCHHbId MOMEHT BpeMeHH. Pero3uTtopwuii
MPEJOCTABISICT BO3MOXKHOCTh XPaHUTh HEOIPAHUICHHOE YNCII0 BEPCUI OHOTO U TOTO ke (haiina.

AkTtyanbHas Bepcus Qaiila — OOBIYHO ATO camasl TOCHenHss Bepcus (aiina, pa3MenieHHOTO B
PETIO3UTOPHUH.

Pabouas Bepcust ¢aina (working copy) — Bepcus (aiina, ¢ KOTOPOH B TEKYIIH MOMEHT BEICTCS
paboTa, ¥ KOTOpasi He 3arpy’KeHa B pero3uTOpuil.

3arpyska (Upload) — pasmewmenue daiina B perno3utropuu. B mpouecce 3arpy3ku B perno3uUTOpUid
nomenaeTcs padbouas Bepcus ¢aiina.

Brirpyska (Checkout) — nonyuenue ¢aiina u3 pemozutopusi. B nporiecce BHITpY3KH OCYIIECTBISIETCS
HOJTyYeHUE U3 PEIO3UTOpHs He00X0IMMOit Bepcuu (aiina.

Cunxponmzanusi (update, sync) — MpHBEICHHE B COOTBETCTBHE paboumx Bepcuil ¢aitnoB c
aKTyalbHBIMU BEPCHSIMU B PEMO3UTOPHHU. B Iporecce CHHXPOHHU3AINN B PETIO3UTOPUI 3arpyKaroTcsl Te
(aiinbl, paboune KoUK KOTOPBIX SABJISAIOTCS Oonee "cBexxuMu'" (T.e. UMEIOT 0oJiee MO3AHUE BEPCUN), 110
CPaBHEHHIO C (paiilaMH B PEIIO3UTOPHH, ¥ BBITPY)KAIOTCS Te (aitibl, pabodyre KOIMU KOTOPBIX yCTapeH 1o
CPaBHEHHIO C KOMTUSIMH B PETIO3UTOPHHU.

Borland StarTeam

Borland StarTeam — oueHbp MomHBI W (QYHKIHOHAIBHBIA KPOCC-TIATGOPMEHHBIH TMPOIYKT,
pa3pabaThiBaeMblii B poriiom ¢pupmoit StarBase, kotopyro Borland npuo6perna B koniie 2002 r. 3ameTHOe
MPEUMYIIECTBO IaHHOTO PEIIeHUs] COCTOUT B TOM, 4TO Bepcusi 2005 BBICTYIaeT IEHTPALHBIM 3JIEMEHTOM
CTpaTeTHH YIpaBJICHUs >KU3HEHHBIM LUKJIOM npunokeHuid (Application Lifecycle Management, ALM)
kommanuu Borland un obnajgaer paciimpeHHBIMH BO3MOXKHOCTSIMA MHTETPAIMU CO BCEMHU €€ KIIFOUCBBIMH
MaKeTaMH, UCTIONB3YEMBIMH TIPH pa3padoTKe MPOrpaMMHOTO 00eCTIeYeHHSI.

MS SourceSafe

Microsoft Visual SourceSafe (Visual SourceSafe, VSS) — mnporpammHbIl TPOAYKT KOMITAHHH
MaiikpocodT, Gaii-cepBepHas CUCTEMa YIIPABJICHUS BEPCHUSAMH, MpeIHA3HAUYCHHAS IS HEOOJBIINX
KoMaH]| pa3paborTynkoB. VSS T03BONsIET XpaHWTh B OOIIEM XpaHHMINE (Gaiibl, pasenseMble
HECKOJBKMMH TOJIBb30BaTEISIMU, UIsI K&KAOT0 (aiiina XpaHuTcs UcTopusi Bepcuil. VSS BXoauT B cocTas
nakera Microsoft Visual Studio u wHTErprpoBaH ¢ MpoayKTamH 3TOTO makera. JlocTymeH TONBKO JUIs
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mwiatdopmbl Windows. Bepcuro ms Unix nogaepskupaet komnanus MainSoft. B Hosiope 2005 roza Beiiia
oOHOBNIEHHAs Bepcus npoaykTa — Visual SourceSafe 2005, oOeraroinas MOBBIIICHHYO CTAOUIBHOCTD U
MPOU3BOJAUTENBHOCTD, YIIyUHICHHBIH MeXaHu3M ciusiHusa i XML-daiinoB u daiino B FOHukoze, a
takxke padboty yepe3 HTTP. Visual SourceSafe nanenen Ha MHOMBHIYalbHBIX Pa3pabOTYMKOB JTHOO
HeOoIpIINe KOMaHIbI pa3paboTunkoB. Tam rae VSS HenocTaTouHO, €My Ha 3aMeHY IpejiaraeTcs HOBBIN
npoaykt Maiikpocodpt — Team Foundation Server, Bxoasimuii B cocta Visual Studio Team System.

Rational Clear Case

ClearCase momnepKHBaeT CIEAYIONNE BO3MOXXHOCTH, PAa3HTEIHHO OTIMYAIONINE €ro B IJIyUIIyIO
CTOPOHY OT IPYTUX CPEACTB KOHTPOJIS:

e OOy KOHTPOJIb BEPCHUI HE TOIBKO (aiiIoB, HO U AUPEKTOPUI/TIOATUPEKTOPUH;

® BecKOoHeuHOe YMCII0 OTBETBIICHHUH OT OIPE/ICTICHHON BEPCHUH;

e ApToMarmueckas Komrpeccus (ainoB u nx kemmupoBaHue (CC mo3BOISIET XpaHUTH OOJBIIOE
KOJINYECTBO JAaHHBIX, IIPH BCEM MPH 3TOM 0a3a JaHHBIX OCTAETCSI KOMIIAKTHOW M OBICTPON);

e [lo3BousieT JIerko KOHBEPTUPOBATh 0a3bl JaHHBIX APYTHUX CPEICTB KOHTpOIs, Hampumep: PVCS,
SourceSafe, RCS, CVS u SCCS;

o [lomgepxuBaer mapauIebHYIO  Pa3pabOTKy W MYJBTUKOMAHIHBIE — IIOAPA3JENICHUS,
pacroioxXeHHbIe B reorpaduecky yIaleHHbIX APYT OT Apyra MecTax;

e MynbTuruiathopMeHHOCTh (crioco0eH OOBEAMHNUTE SIMHON CPEelof YyYaCTHUKOB, pabOTarOINX Ha
Pa3HbIX ONEPALMOHHBIX CUCTEMAX);

e lIMeeT HHTErpalHio Co CPeACTBAMU pa3padoOTKH;

o lImeer Web-untepdeiic 1uist y1aieHHOrO KOHTPOJISL.

CVS

CVS (Concurrent Versions System, "Cucrema Konkypupyromux Bepcuit" ). Xpanur ucropuro
W3MEHEHUH onpeaenéHHoro Habopa (aiyios, Kak MpaBUIIO HCXOIHOTO KOJIa MPOrpaMMHOTO o0ecTieyeHus,
1 00JIerdaeT COBMECTHYIO pa0OTy TPYIIIHI J0JeH (4acTO — MpOTPaMMECTOB) HaJ OMHUM HpoekToM. CVS
nonyJisipHa B mupe oTkpseiToro I10. Cucrema pacnpoctpansercsa Ha ycnoBusax auuen3ud GNU GPL.

Subversion

Subversion — neHTpanu3oBaHHas cucTeMa (B OTIIMYUE OT PAacIpeeIEHHBIX CHCTEM, TakuX, Kak Git
win Mercurial), To ecTh TaHHbIE XPaHATCA B €IUHOM XPaHWIUIIE. XPaHUIHUILE MOXKET PacloiaraTtbCcsi Ha
JIOKaJIbHOM JIMCKE MJI Ha ceTeBOM cepBepe. Pabota B Subversion Manio oTiim4aercst OT paboThl B APYTHX
LIEHTPAJIM30BaHHBIX CHCTEMaX YIpaBieHUS BepcusMmu. J[1s coBMecTHOH paboThl Haj ¢ainamMu B
Subversion npenmymiecTBeHHO UcTONB3yeTcs Moaens Komuposanue-N3menenue-Crimsaue. Kpome toro,
Jutst (haiiIIoB, HE TOMYCKAIONINX CIUsSHUE (pa3u4Hble OnHapHBIE (PopMaThl (hailIoB), MOKHO UCTIONH30BAThH
Mojens biiokuposanue-M3menenne-PazonokupoBanue.

HactpouTh nonkiroueHne K peno3uTOPHIO
CkauaTp IpOEKT
Job6aBuTh CBOH KJlacc K MPOCKTY
BaecTtu n3aMeHeHus K Kiacce
OOGHOBUTH KJ1acC B PETIO3UTOPHH
Y aanuth Bce JTOKaNbHBIE Qaliiibl U CKAa4aTh IPOEKT U3 PEMIO3ZUTOPHSI
Jo6aBuTh "numrHUI" dail B perno3uTOpHiA U 3aTeEM YAAIUTh €T0 U3 PETIO3UTOPHSI.
W3yunth >XypHal HM3MEHEHHMH (aiijioB, MMOCMOTPETh Kakhe H3MEHEHHUS BHECEHbl APYTMMHU
pa3paboTUYuKaMH.
[Ipumeuanue: onpobosats Git, Subversion, Mercurial (JiokansHO)
CchIKH Ha y4eOHbIE PEIIO3UTOPUH:
e Git
o https://github.com/irgups/project_2015_01.git
o https://github.com/irgups/project_2015_02.git
e Subversion
o https://github.com/irgups/project_2015 01
o https://github.com/irgups/project_2015_02

N~ E
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JladopaTopHas pa6ora NelS «Pa3paboTka u HHTerpauust MoayJieil mpoekTa (KOMaHIHAs

padorta)»
[leab pagoTel. OCBOUTH MPOIIECC MPOSKTUPOBAHMS MOIYJICH POTPAMMHOI0 00CCIICUCHHSL.
3ananmue.
1. Ommcatp 3TaIbl MPOSKTUPOBAHUS MOIYJIEH MPOTPAMMBI.
2. CocTaBuTh B BHJIE OJIOK-CXEMBI ITOPUTM PELICHUS 3a/1a9H.
3. CocTaBHTB OTUET MO MPAKTUIECKOHN padoTe.
OT4eT N0 NPAKTHYECKOI padoTe 10J17KeH BKJIKOYATH:
1. AJTOpPHUTM peIeHUs 3aTadm.
2. Habop TecToB AJis OTIaIKK MTPOTPAMMBIL.

3agaya. CocTaBUTh aNrOpUTM pelIeHUs 3aJayd, NPUBEJCHHONW HIXKE, C HCIOJb30BaHUEM
CTPYKTYPHBIX €AMHULL: IPOLERYp W/nnn GyHKIUI.
BapuaHThl HHAUBHAYAIbHBIX 32JaHUM.

1.

JaHbl 1Ba IBYMEPHBIX MAacCHBa BEIECTBEHHBIX 3JIeMEHTOB. PazMep MCXOIHBIX MAacCHUBOB HE
npeBocxoaut 10x10 smemenToB. [[ms Kakmoro M3 MacCHMBOB yKa3aTh HOMEpa CTOJIOIOB,
COJIepIKaIINX TOJBKO MOJIOKHUTENbHEIE 3JIEMeHTHI. Eciy TakoBBIX CTONOIIOB B MAaCCHBE HET, TO
BBIBECTH COOTBETCTBYIOIIEe cooOIieHue. [IpoBepky cToIOa HA MOIOKUTEIIEHOCTD JIEMEHTOB
0o(OpMUTH B BHJE MPOLIEAYPHI C TIepe1adeii B Hee BCeX 3JIEMEHTOB TEKYIIeTO CTONIOMA.

JaHpl 1Ba JBYMEpHBIX MacCHBa HATypalbHBIX 3JIEMEHTOB. Pa3Mep MCXOIHBIX MAacCHBOB HE
npeBocxoaut 10x10 smemenToB. [[msi kakaoro M3 MacCHUBOB yKa3aTh HOMEpa CTOJIOIOB,
COJICPIKaIIMX TOJBKO KpaTHBIC 5 WM 7 3JIeMEHThL. Eciu Takux CTOJIOIOB B MAacCHBE HET, TO
BBIBECTH COOTBETCTBYyIoIee cooOmenne. l[IpoBepky cronbra Ha Hanwmdue YKa3aHHBIX
3JIEMEHTOB O(QOPMHUTH B BHJE MPOLEAYPHI C Iepenavyeli B Hee BCEX DJIEMEHTOB TEKYIIETO
cTonbna.

JlaHBI MATH OTHOMEPHBIX MAaCCHBa BEIIECTBEHHBIX AJIEMEHTOB. Pazmep KaKIoro MaccuBa He
npeBocxoauT 100 snemeHTOB. i KaKOOr0 U3 MAacCUBOB ONPEAECIUTb, COCTABIAIOT JIU €ro
3JIEMEHTHI 3HAKOUEPEAYIONIYIOCS IMOCIIE0BATENIBHOCTh. ECin 1a, TO yKa3aTh MOPSIKOBEIM
HOMEDP TaKOr0 MAacCHBa, B IPOTUBHOM CJIy4yae BBIBECTH OTpULATENbHBINA OTBET. IIpoBepky
MaccHBa Ha BHIIIOJIHEHHE YCIOBUS O(QOPMHUTH B BHIE MPOIEIypHl C Tepeaadeil B Hee BCeX
3JIEMEHTOB PaCCMaTPUBAEMOT0 MacCHBA.

JlaHbl 1Ba IBYMEPHBIX MAaCCHBa CHMBOJBHBIX (OyKBBI pyccKoro andaBuTa) 21eMeHTOB. Pazmep
HCXOJIHBIX MaccuBOB He npeBocxoauT 10x10 sneMeHTOB. s KaXKI0TO U3 MAacCCHBOB yKa3aTh
HOMeEpa CTPOK, COJIEPIKAIINX JIEMEHTHI TOJIBKO CTPOYHBIX OYKB, €CIIA TAKUX CTPOK HET HH JJIS
KaKOr'o MacCHBa, TO BBIBECTH COOTBETCTBYMOILEE coobiieHue. [IpoBepKy CTpOKM Ha Hau4ue
YKa3aHHBIX 3JIEMEHTOB O(QOPMHTH B BHJE MPOILEAYPHI C Tepeaadeii B Hee BCEX AJIIEMEHTOB
TEKYILIEH CTPOKH.

ﬂaHBI JiBa JIBYMCPHBIX MaCCHBa BCUHICCTBCHHLIX 3JICMCHTOB. Pa3Mep HCXOOHBIX MAaCCHBOB HE
npeBocxoauT 10x10 amemenToB. st Ka)a0ro W3 MacCHBOB YKa3aTh KOJIMYECTBO CTOJIOIOB,
COJIePIKaIINX TOJIEKO HE TTOJIOKHUTEIBHBIE AIIEMEHTHI. ECii Takux cTONOIOB HET HU JISI OJTHOTO
W3 MAaCCHUBOB, TO BBIBECTH COOTBETCTBYIOIIeE cooOiieHue. [IpoBepky cTos0la Ha Halu4ue
YKa3aHHBIX 3JIEMEHTOB O(QOPMHUTH B BHUJE MPOLEAYPhI C Mepeaaucii B Hee BCEX IJIEMEHTOB
TEKYIIero CTOJNOMA.

JlaHBI MATH OTHOMEPHBIX MAacCHBa BEIECTBEHHBIX AJIEMEHTOB. Pa3mep KaKIoro MaccuBa He
npeBocxoauT 100 snemenToB. JJis KaKI0T0 U3 MAacCHBOB OMPECITUTh, COCTABIIAIOT JTU €T0
AJIEMEHTHI OJHOTO 3Haka. Ecnm ma, TO yka3aTh TMOPSIKOBBIA HOMEpP TaKOro MacCuBa, B
MIPOTUBHOM CITy4ae BBIBECTH OTpHUIATENbHBIH OTBeT. [IpoBepky MaccuBa Ha BBITIONTHEHHE
yciioBuUsi 0hOPMUTH B BUJIE MIPOLIEAYPHI C TIepeaueii B Hee BCEX AIEMEHTOB PacCMaTpUBaeMOro
MaccCHuBa.

JaHbl 1Ba IBYMEPHBIX MAaCcCUBa IIEJIOYUCICHHBIX 3JIEMEHTOB. Pa3mMep UCXOAHBIX MacCUBOB HE
npeBocxoauT 10x10 smemenToB. I KakIOTO W3 MAacCHBOB YKa3aTh KOJUYECTBO CTPOK,
CoZCpKauX JBJIEMCHTBI, YE€THOCTb KOTOPBIX YCEPCAYETCA, a BTOPBIM B YCTHBIX CTPOKax
SIBJISIETCSI HEUETHBIN 7eMeHT. Ecnu Takux CTpOK HET HU sl OJJHOTO U3 MAaCCUBOB, TO BBIBECTH
COOTBEeTCTBYyIOIee cooOmenne. [IpoBepKy CTpOKM Ha HalU4Me YKA3aHHBIX JIIEMEHTOB
0(OpMUTH B BUJIE MPOLICAYPHI C MepeIadeii B Hee BCEX 3JIEMEHTOB TEKYIIETO CTOJIONA.

ﬂaHBI AT OJHOMEPHBIX MAaCCHUBa CHUMBOJIBHBIX (TOJ'IBKO JJATUHCKHUEC 6yKBLI) DJICMEHTOB.
Pa3zmep kaxngoro maccuBa He mpeBocxoauT 100 smemeHTOB. /s KaXa0ro M3 MacCUBOB
ONpeaAcCInuTb, YCPECAYIOTCA JIM B HEM 6YKBBI CTPOYHLIC W MPOIIMCHEIC. Ecin la, TO yKa3aTb
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MOPSAAKOBBIA HOMEP TaKOT'0 MacCHBa, B MPOTHBHOM CIIydae BBIBECTH OTPUIATENBHBIA OTBET.
[IpoBepky MaccuBa Ha BBIITOTHEHUE YCIOBHS 0(DOPMUTH B BUJIE MTPOIIEYPHI € Tiepeiadcii B Hee
BCEX JIEMEHTOB PacCMaTpHUBAEMOI'0 MaCcCHBA.

JaHbl 1Ba TBYMEPHBIX MAacCHBa IIEJIOYUCICHHBIX 3JIEMEHTOB. Pa3mMep MCXOAHBIX MacCUBOB HE
npeBocxoaut 10x10 smemenToB. s KaXI0T0 M3 MAaCCHMBOB YKa3aTh KOJIWYECTBO CTPOK, IS
KOTOPBIX CyMMa »JJIEMEHTOB, CTOSIIMX Ha HEYETHBIX MecTax B CTPOKE, SBISETCA
MOJIOKUTENBHBIM YUCIOM. ECiM TakuxX CTpOK HET HM JJIsl OJHOT'O U3 MACCHUBOB, TO BBIBECTH
COOTBETCTBYyIOIee cooOmeHne. [IpoBepky CTPOKM Ha BBHIIOHEHHWE YCIOBHA W pacder
0o(OpMUTH B BHJE MPOLIEAYPHI C IIEpeadeil B Hee BCeX JEMEHTOB TEKYIIeH CTPOKH.

10.I[aHI)I JABa JIBYMCPHBIX MAaCCHBa BCHICCTBCHHBIX 3JICMCHTOB. Pa3Mep HCXOOHBIX MaCCHBOB HE

npeBocxoaut 10x10 smemenToB. [[si kakIoro M3 MAacCHBOB yKa3aTh HOMEpa CTOJIOIOB,
MIPOM3BEICHIE OTPUIIATEIHHBIX AIIEMEHTOB KOTOPBIX SBJISIETCSA TOJI0KUTENFHBIM urcioM. Ecim
TaKHUX CTOJIOI[OB HET HU JUIS OJTHOTO M3 MacCUBOB, TO BBIBECTU COOTBETCTBYIOIIECE COOOIIICHUE.
[IpoBepky cToyOIla HA BBIMOJHCHUE YCJIOBUS U pacdyeT OPOPMHUTH B BHJE MPOLECIYPHI C
nepenavell B Hee BCeX 3JIEMEHTOB TEKYIIIETO CTOJOMA.

11.Jlasbl TATH OJHOMEPHBIX MAacCHBa CHUMBOJBHBIX (TONBKO JIATHHCKHE OYKBBI) 3JIEMEHTOB.

Pasmep kaxmoro maccuBa He mpeBocxoauT 100 siemeHTOB. s KakI0ro M3 MacCHUBOB
OTIpEIeTTNTh, PACIIONOKEHBI I B HEM CTPOYHBIE OYKBHI B andaBuTHOM mopsinke. Eciam ma, To
yKa3aTh MOPAIKOBEI HOMEpP TaKOTO MacCHBa, B POTUBHOM CITydae BHIBECTH OTPHUIIATEIBHBIN
otBeT. [IpoBepKy MaccHBa Ha BHIIIOJIHCHUE YCIIOBHSI O(DOPMHUTH B BUJIC MPOLICIYPHI C Mepenadcii
B HEE BCEX JIEMEHTOB pacCMaTPUBAEMOT0 MacCHUBa.

12.Jlasb! ABa ABYMEPHBIX MacCHBa IETIOYUCICHHBIX IIEMEHTOB. PasMep MCXOIHBIX MacCHBOB HE

npeBocxoauT 10x10 snemenTtoB. i1 KaXK10r0 U3 MAaCCUBOB MPOBEPUTH BHITIOTHEHUE YCIOBHS:
BCE YETHBIE CTPOKM MAcCHBA TaKOBBI, YTO CYMMBI UX 3JIEMEHTOB 00Pa3yrOT BO3PACTAIONIYIO
MOCIIEIOBATEIEHOCTE.  BEBIBECTH  COOTBETCTBYIOIEE COOOIICHHE. BbIUnciieHHe CyMMBI
AJIIEMEHTOB MAacCHBa W TPOBEPKY ITOCIEAOBATEIIEHOCTA YHCEN Ha BBIMIOJIHEHHE YCIOBHUS
0(OpMUTH B BHJIE MPOLICIYPHI C IIEpeIadueii B Hee BCEX HEOOXOIUMBIX 3JICMCHTOB.

13./laHbI 1Ba IBYMEPHBIX MAaCCUBa BEIIECTBEHHBIX 3JICMEHTOB. Pa3mMep MCXOIHBIX MAacCHUBOB HE

npeBocxoaut 10x10 snementoB. [IpeoOpa3oBaTh BCce HEUETHBIE CTPOKH KAXKIOTO MAacCHBA TakK,
4yroOBl ~ 3JIEMEHTHl  COCTAaB/SUIM  BO3pACTAalOLIyld 1O  aOCOMIOTHOM — BEIUUYUHE
MOCJIeJOBAaTEIFHOCTh. BhIBECTH TpeoOpa3oBaHHBIE MACCHUBBI. YTOPSIOYMBAHUE SIEMEHTOB
0o(opMuUTH B BUE NPOLEAYPHI € IIepeadeii B Hee BceX HEOOXOAUMBIX 3JIEMEHTOB.

14.I[aHI>I ABa IBYMCPHBIX MAaCCHUBA IECJIOYUCICHHBIX 2JICMCHTOB. Pa3Mep HCXOJHBIX MaCCUBOB HE

npeBocxoauT 10x10 smementoB. [l Kaxmoro croidiia MacCUBOB BBIUHUCIUTH CYMMBI H
KOJIMYECTBA HJIEMEHTOB, 3HAUCHHS KOTOPBIX HAXOMATCS B 33JlaHHOM Juana3oHe. Ecnu uuncen,
YIOBIETBOPSIONIMX 3TOMY YCJIOBHIO HET, TO BBIBECTH COOTBETCTBYIOIEE COOOIICHHE.
Brruncienue s 3JIEMEHTOB CTOJI01Ia MaccuBa 0(OPMUTE B BUJIEC MPOIEAYPHI C Iepeaaucii B
Hee BCeX HEOOXOIUMEIX DJIEMEHTOB.

15.I[aHI>I [I49Tb OAHOMCPHBIX MACCHUBA CHUMBOJIBHBIX (TOJ'II)KO JJaTUHCKHUEC 6yKBBI) OJICMCHTOB.

Pasmep kaxmoro maccusa He npeocxoaut 100 sanemenToB. [IpeoOpa3zoBars Bce MaCCHUBHI Tak,
4TOOBI BCE CTPOYHBIE OYKBBI OBUTH pacroyiokeHbl Mo ajdasuty. [Ipu 3TOM TepecTaBisTh
TOJBKO CTPOYHBbIE OYKBBI, OCTABHMB IPONHCHBbIE OYKBBI Ha CBOMX MecTax. I[IpeoOpazoBaHue
Ka)XI0ro MaccuBa O(GOpPMHUTH B BHJE NPOLEAYPHI C Iepeaadell B Hee BCeX HEOOXOIMMBIX
aneMeHToB. Ecii nepectaHOBKa JIEMEHTOB HE MOTpeOOoBasach, TO €CTh UCXOIHBIE MACCHBBI
YIOBJIETBOPSIOT TPEOYEMOMY YCIIOBHIO, TO BBIBECTH COOTBETCTBYIOIIEE COOOIICHHE.

3ananmue.
1. PazpabortaTh MOIyIH MTPOTPAMMBI, CIIPOEKTUPOBAHHBIE BO BPEMSI MPAKTHUYECCKOTO 3aHSATHS
2. OTJ'IaIII/ITB nmporpaMmy € HUCIIOJIB30BaHUEM TECTOB, COCTABJICHHBIX BO BpPEMSA NPAKTUYCCKOI'O
3aHATUS
3. CocTaBUTh OTUET IO MPAKTUIECKOH padoTe.
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JlaGopaTopHas padora Nel6 «OTaagka oTaebLHBIX MOAYJIell MPOrPaMMHOIO MPOEKTa»

[leab pa6oThl. MI3yuynTh OCHOBHBIE MTOAXOBI K IPOSKTHPOBAHHIO TECTOB.

TeopeTnyeckasi 4acThb.

PaccmoTpuM 1Ba OCHOBHBIX OAX0/Ia K MPOSKTUPOBAHHUIO TECTOB.

[lepBrIit MOAXOT OPHUEHTUPYETCS TONBKO Ha CTPATETHUIO TECTUPOBAHUS, HA3bIBAEMYIO CTpAaTETHel
"gepHOTO ANINKA", TECTUPOBAHUEM C YIPABJICHWEM IO JaHHBIM WJIM TECTHPOBAHWEM C YIPABICHHEM IO
BXOAy-BbIxony. [Ipu Mcmonp30BaHMM 3TOM CTpaTeru MporpamMMa paccMaTpUBaeTCS KaK YEPHBIN SIIUK.
TecToBbIe JaHHBIE UCTIONB3YIOTCS TOJIBKO B COOTBETCTBHH CO crieln(UKaIneil mporpaMmsI (T. €. 6e3 ydera
3HaHWU 0 ee BHyTPeHHE! CTpyKType). HemocTrkiMebIii maean CTOpOHHIKA IEPBOTO MOIX0a — MPOBEPUTH
BCE BO3MOJKHbIE KOMOMHAIMY U 3HaYeHUs Ha BxoAe. OOBIYHO MX CIMIIKOM MHOTO JaKe JJISl MPOCTEHUIIINX
anroput™MoB. Tak, AJisi MPOrpaMMBbl pacueTa CpeIHero apupMEeTHIECKOro YeThIPEX YMCesl HaJo TOTOBUTD
107 TeCTOBBIX TAHHBIX.

[Ipu mepBomM moaxoae oOOHApYKEHHWE BCEX OIIMOOK B IpOrpaMMe SBJSCTCS KpPUTEPHEM
MCUEPIIBIBAIONICTO BXOAHOrO TecThUpoBaHus. I[locnennee MoxkeT OBITH ITOCTUTHYTO, €CIH B KadecTBe
TECTOBBIX HAOOPOB HCIIOJIE30BaTh BCE BO3MOKHBIE HA0OPHI BXOHBIX JaHHBIX. Clen0oBaTeabHO, MPUXOAUM
K BBIBOAY, UTO JIJIsl ICUEPIIBIBAIOIIETO TECTUPOBAHIS MPOTPAMMEI TpeOyeTcsi 66CKOHEYHOE YHCIIO TECTOB,
a 3HAYUT, MOCTPOCHUE HCUYEPNBIBAIOIIETO BXOJHOrO TECTa HEBO3MOXKHO. JTO MOIATBEPIKAACTCS ABYMS
apryMeHTaMU: BO-TIEPBBIX, HENB3S CO3/IaTh TECT, TapaHTHUPYIOUIHMH OTCYTCTBHE OIIHOOK; BO-BTOPHIX,
pa3paboTKa TaKWX TECTOB MPOTHBOPEUUT SKOHOMUYECKHM TpeOoBaHMSM. [I0CKONBKY MCUepIbIBaioiee
TECTHUPOBAaHHE HCKJIIOYAeTCs, Halled Ieibl0 JODKHA CTaTh MaKCUMH3alusl Pe3yJIbTaTHBHOCTH
KaIlUTAJIOBJIOXKCHHUI B TECTUPOBAHUE (MAKCHUMHU3AIIUS YUCIIA OIMOOK, OOHAPYKUBACMBIX OJHHM TECTOM).
st sToro HE0OXOAMMO paccMaTpHUBATh BHYTPEHHIOIO CTPYKTYPY MPOTpaMMBI U AENaTh HEKOTOPHIC
pasyMHbIe, HO, KOHEYHO, He 001a/Iafo1ie MOJTHOM rapaHTHe JOCTOBEPHOCTH MPEIOIOKEHHS.

Bropoii moaxoj HCHonb3yeT cTpaTerdio "Oenoro SiuKa', WIM CTPaTErHi0 TECTHUPOBAHMS,
VOpaBIsieMyl0 JIOTHKOM TPOTpaMMBbl, KOTOpas TMO3BOJSET HWCCIeI0BaTh BHYTPEHHIOK CTPYKTYPY
MporpaMMbl. B 3TOM cilydae TECTHPOBIIUK MOJTYYaeT TECTOBHIE JAaHHBIE IMyTEM aHAJIH3a TOJBKO JIOTHKH
MPOTPaMMBI; CTPEMHUTCS, YTOOBI KaXK1asi KoMaHa Oblila BBIOJHEHA XOTs Obl 01uH pa3. [Ipu mocraTodnoit
KBaJIM(UKALIMU JTOOUBAETCs, YTOOBI KaKIasi KOMaHa YCIOBHOTO MEPEX0/ia BBIMOJIHSIACH ObI B KaXKIOM
HaIpaBIeHUH XOT OBl OAWH pa3. LIuKT HoMKeH BBIONHATHCS OIMH pa3, HU pa3y, MaKCUMaJIbHOE YUCIIO
pa3. Llens TecTHpoBaHHMA BCeX TMyTE€H W3BHE TakKe HEAOCTH)KMMAa. B mporpamMmme u3 JBYX
IMOCJICAOBATCIIbHBIX TUKJIOB BHYTPHU KaKA0T'0 U3 HUX BKIIFOYCHO BETBJICHUC HA ICCATH HyTeﬁ, HUMECTCs 1018
myTteil pacdera. llpudeM BEHIIOTHEHHWE BceX IIyTeH pacdera HE TapaHTHPYET BHINIOIHEHHS BCEX
CTIET(PUKATTHIA.

CpaBHUM CIIOCOO TOCTPOEHHUSI TECTOB NPH JAHHOW CTPATeTMU C WCUEPNBIBAIOIINM BXOJHBIM
TECTUPOBaHUEM cTpaTreruu "depHoro siuka'. HeBepHO MpenroiokeHue, 4To OCTATOYHO IOCTPOHTH
Takoi HabOp TECTOB, B KOTOPOM KaXK[bI ONIEpaTOp MCIOIHAETCS XOTs ObI oJIuH pa3. VMcuepnbiBaromemy
BXOOHOMY TCECTUPOBAHUIO MOXKET OBITh ITOCTABJIEHO B COOTBETCTBHE HNCYCPIIBIBAIONIECE TCCTUPOBAHUC
MmapuipyToB. [Tompa3ymeBaercs, 4To MporpamMma IpoBepeHa MOIHOCTHIO, €CITH C TOMOIIBIO TECTOB YAaeTCsI
OCYIIECTBUTH BBINIOJIHEHHWE 3TOW IMPOrpaMMBI 10 BCEM BO3MOXKHBIM MaplipyTaM ee ToToka (rpada)
nepeaay yrnpaBiieHHS.

[NocnenHee yTBepkaeHNE UMEET JBa CIAOBIX ITyHKTA: BO-MIEPBBIX, YACIO HE TIOBTOPSIONIUX JAPYT
JIpyra MapuipyToB — acTPOHOMHYECKOE; BO-BTOPBIX, HaK€ €CIH KaXIblii MapIIpyT MOXET OBITh
MIPOBEPEH, cama MporpaMma MOXKET COJIEPKaTh OIMOKY (HapuMep, HEKOTOPbIe MapIIPYTHI MPOITYIIEHBI).

CBoiicTBO IIYTU BBIIOJHATHCA NPaBUIJIBHO JIA OJHUX AAHHBIX W HCNPABUJIBHO IJId APYTHUX —
Ha3bIBa€MOE YYBCTBUTEIHHOCTHIO K JIaHHBIM, HaumOOJIee YacTO TMPOSBISETCS 32 CUYET YHCIIEHHBIX
MOTPEITHOCTEN U IMOTPEIIHOCTEN YCeUeHNUsT METOI0B. TeCTHpOBaHHE KaX/I0TO 13 BCEX MapIIPyTOB OJTHUM
TECTOM HE IapaHTHUPYET BBIABJICHUC YYBCTBUTCIIBHOCTHU K JaAHHBIM.

B PE3YIBTATE BCEX M3JIOKCHHBIX BBILIC 3aMedaHu OTMETUM, YTO HU HMCYECPIIBIBAIOIICE BXOJHOC
TECTUPOBaHKE, HU UCUYEPIBIBAIONIECE TECTHPOBAHNE MAPIIPYTOB HE MOTYT CTaTh ITOJIC3HBIMHU CTPATETHSIMH,
MoToMy 4TO 00a OHM Hepeamu3yeMbl. [[03ToMy pealbHbIM ITyTeM, KOTOPBINA MTO3BOJIUT CO3/IaTh XOPOIIYIO,
HO, KOHEYHO, He aOCOJIOTHYIO CTPATETHIO, SBISICTCSl COYETAaHHE TECTUPOBAHUS TIPOTPaMMbl HECKOJIbKUMHU
METOAAMHU.

PaccmoTpuMm mpuMep TecTUpOBaHUS oliepaTopa:

if A and B then...

IIpU UCIIOJIB30BAHUHU PA3HBIX KPUTEPHUEB IMOJTHOTHI TECCTUPOBAHMA.

[Ipu xpuTeprn MOKPHITHS YCIOBUHA TpeOoBauCh Obl ABa Tecta: A = true, B = false n A = false, B
= true. Ho B 3ToM cityuae He BbITIONTHSAETCS then-mipe uioskeHue onepatopa if.
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CyliecTByeT ele 0IUH KpUTEPUi, Ha3BaHHBIN MOKPBITHEM pellIeHUH/ycioBui. OH TpeOyeT Takoro
JIOCTAaTOYHOI'O0 Habopa TECTOB, YTOOBI BCE BO3MOJKHBIC PE3YJIbTaThl KaKAOTO YCJIOBUS B PELICHUU
BBITIOTHSUTUCE, 110 KpalHEeH Mepe, OAMH pa3; BCE pe3yJIbTaThl KaXk/I0TO PEIIeHNUs BBIMOIHINCH TOXE OUH
pa3 ¥ KaXJ0M TOUKE BXOZa MepelaBaoch YIIpaBlIeHUE, IO KpaliHel Mepe, OJIuH pas.

HenoctaTkoM KpuTepust HOKPHITHS PEILICHUN/YCI0BUIL SIBIAETCSI HEBO3MOXKHOCTD €0 IPUMEHEHHUS
JUIA BBINOJIHEHUST BCEX Pe3yJdbTaTOB BceX ycioBuil. YacTo momoOHOE BBINOJHEHHE HMEET MECTO
BCJIEICTBUE TOTO, YTO OIpPEEIIEHHBIE YCIOBHS CKPBITH APYrUMH yciaoBusmu. Hanpumep, ecnu ycioBue
AND ecTp J0Xb, TO HHUKAaKOE U3 IOCIEAYIONINX YCIOBHA B BBIPAXCHHH HE OYIeT BBITOIHEHO.
Amnanoruuno, ecinu ycinoBue OR ecTh MCTMHA, TO HHMKAaKOe W3 IOCICAYIOIUX YCIOBHH He Oynmer
BhIMONMHEHO. Clle1oBaTeNnbHO, KPUTEPUU TOKPBITHS YCIOBHH W TIOKPBITHA PEIICHHN/YCIOBUIMA
HEIOCTATOYHO YYBCTBHUTEJIBHBI K OLTMOKAM B JJOTMYECKUX BBIPKECHHSIX.

Kpurepuem, KOTOpBIN pemiaeT 3TH U HEKOTOPbIE ApPyIrue MpoOJIeMsbl, SBISETCS KOMOWHATOPHOE
NoKpeITHE ycnoBuid. OH TpeOyeT co3AaHus TaKOTO YMCiia TECTOB, YTOOBI BCE BO3MOXKHBIE KOMOWHAIIUH
pe3yabTaTOB YCIOBHS B KayKJOM PEIIEHUH U BCe TOUKU BXOJ[a BBIIOJIHSUINCE, 110 KpaliHel Mepe, O/IUH pas.

B ciyuae LUKIIOB YMCIIO TECTOB VIS yIOBJIETBOPEHMSI KPUTEPHIO KOMOMHATOPHOIO MOKPBITHS
YCIIOBHI OOBIYHO OO0JIBIIIE, YEM YUCIIO MY TEH.

Jlerko BHAeTh, 4TO HaOOp TECTOB, YAOBIETBOPSIOIINA KPUTEPHIO KOMOMHATOPHOTO MOKPBITHS
YCIIOBUH, YAOBJIETBOPSIET TaKKe€ U KPUTEPUSAM IOKPHITHS PELICHUH, MOKPBHITUS YCIOBUM M IMOKPBITUS
pelIeHun/yCI0BHH.

Takum o0Opazom, Ui TporpamM, COAEPKAIIMX TOJIBKO OJHO YCJIOBHUE Ha KaXKJO€ peIleHHE,
MHHUMAJIBHBIM SIBJISACTCS KpHTCpHﬁ, Ha6op TECTOB KOTOPOT'O BLIZLIBACT BBLIMMOJIHCHHUE BCECX PE3YJILTATOB
KaXXZIOT0 peLIeHus, 110 KpaiiHel Mepe, OMH pa3; NepefaeT yIpaBieHUe KaXI0M TOUKe BXoa (Hanpumep,
oneparop CASE).

Jnst mporpaMM, COAEpKallldX peIIeHHs], KaXJA0e M3 KOTOPhIX MMeeT Ooiee OHOTO YCIIOBHS,
MHUHMMAJIBHBIH KPUTEPHHA COCTOMT W3 HaboOpa TECTOB, BBI3BIBAIOIIMX BCE BO3MOMKHBIE KOMOWHALUU
PE3yIbTATOB YCIOBUH B KaXKAOM PELICHUH U NIEPEAAIOLINX YIPaBJIeHHE KaKI0H TOUKE BX0a IPOrPaMMBI,
10 KpailHell Mepe, OJIUH pas.

HCHGHI/IG AJITOpHUTMa HAa TUIIOBBIC CTAHAAPTHBIC CTPYKTYPhI IO3BOJIACT MUHUMU3UPOBATE YCUIIUA
POrpaMMHCTa, 3aTpauMBacMble UM Ha TECTHPOBAaHHE. 3alpeT Ha BIIOXKEHHBIE CTPYKTYpBI Kak pa3 H
06’LHCHHCTCH H3JIMIIHUMU 3aTpaTaMi Ha TCCTUPOBAHUC. Hcnonp3oBanue LCIMOYKHU IMMPOCTHIX AJIBTCPHATHB
¢ oauuM pnedctBueM uimnu crpykTypsl BBIBOP BMecto Bnoxennsix mnpocteix AJIBTEPHATHUB
3HAYUTEJILHO COKPAILAET YHCIIO TECTOB!

3aganme.

1. O opMHUTh BHEIIHIOK CHEIUPUKAIUIO.

2. CocTaBuTh B BUJIE OJOK-CXEMbI aJITOPUTM PEIICHUS 3aauH.

3. Co3nath mporpamMmy pelieHHs 3aJadyd  Ha JI000M  QJITOPUTMHYECKOM  SI3BIKE
IPOTPaMMHUPOBAHHS.

4, CocTaBuTh HAOOP TECTOB U MPOBECTH TECTHPOBAHKE CO3IaHHON MPOTrPaMMEI C TIOMOIIIBIO

METOOB «OeJIoro simuKa» (MOKPBITUSL ONEPaTOpPOB, MOKPBITUS PELICHUH, IOKPHITHS YCIOBHH,
KOMOWHATOPHOTO MIOKPBITHS YCIIOBHIA).

5. OdopMuTh OTYET 110 JTabOpaTOPHOH padoTe.

Oruer o 1a0opaTopHOi padoTe J0JIKeH BKJIIOYATD:

1. BremHIo0 cnienudukaryo.

2. ANTOpUTM pelIeHNs 3aJauu.

3. TekcT mporpaMMbl Ha SI3bIKE TIPOTPAMMHPOBAHUS.

4. Habop TtectoB mis OTHamku TPOTpaMMbl, COOTBETCTBYIOIIUH KOHKPETHBIM METOJaM

«0enoro SAuKa.

3agaua. «HaxoxkneHnne xapakTepHbIX Touek (yHKHumW». COCTaBUTH aJTOPUTM WU HAIKCATh
HporpamMMy TOCIIEIOBAaTEIBHOTO BHIYMCICHUS 3HAUCHUH 3a1anHoi ¢yHkiun Y(X) 10 Tex mop, moka He
OyZneT mpoiiieHa HeKOTopask XapaKkTepHast Touka rpaduka GyHKIUH. 3HAY€HUS apTyMeHTa X COCTaBISIOT
BO3PACTAOIIYIO TTOCIEI0BATEIbHOCTD ¢ marom h. HauansHoe 3naueHue Xo U 1ar M3MEHEHHUS apryMeHTa
h 3amarorcs monmp3oBaTenem.

BapuanTel MHAUBUIYAJTbHBIX 3aJAHUH.

n/n

Bun byHkumnu
XapaKTepHble TOUYKH

Y(X),

n/n

Bun
XapaKkTepHble TOUKH

bynkunu

Y(X),
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JlokanbHBI MUHAMYM (QYHKIUH
x* +0.5-sin(3*x) 6

Touka (TOYKH), B KOTOpO#l yHKUHUS
2x° -3
x* +1

paBua 10.

Touka (TOYKH), I KOTOPOH

X2 +5-1_¢ !

JlokanbHbI MUHUMYM (QYHKIIUH

3(x +4)? —sin(x +15)

[epeceuenue rpaduxoB QyHKIMIA

Touka (TOYKH), B KOTOPO#l pyHKIUS

Ix? +1 : ’ 2
2 P — —_—
X +1(3+X) 2 _ :
n X -7 sin(x—1) pasaa -500.
2 _gj Jlokan i aKc
Bce nynu Qynxuun x* —sin(3x) 19 2% +15 KATRHRT MARCHMYM dymicuin
3+x°
JloxanbHbI MUHUMYM (YHKITHH [lepeceuenne rpadukoB GyHKIHN
5 0 X+5
3x—x? -3 (X* +Dsin(3+x) , x> +1.
Touka (TOukH), B  KOTOpOWH JlokanbHbI MUHIMYM (YHKLIUH

GyHKIHS 1
2
X" —¢’ paBHa -10.

x? —3x+15

[lepeceuenwue rpadukoB GyHKIHNA

100sin(1+x) , x*+5 2

Bce nynmu ¢pynkuun

Vx* +0.5 —sin(3x)

JlokanbHBI MUHUMYM (YHKITHH

VJeX —x 3

JloxanbHbI MaKCUMYM (DYHKITHH

200x —e”*

Bcee HYyJH ¢byHKINU
x* -15 4
In x> +3x—7

X
Bce mynu GpyHKIHmn X—e” cos(x) :

JlokanbHbIA MAKCUMYM (DYHKIIUU

Vax? +1 5

Touka (TOYKH), B KOTOPO# (hyHKLIUS
X* +5

3+x° x* +7 paBHa 15.

[lepeceuenwue rpadukoB GyHKIHUN x2 —-15
10cos(x 3 6 P VL

9 n X/3+5, Bce Hynu QyHKIMH 2x* +3x -7
JlokanbHbIA MAaKCUMYM (DYHKIIUU [Nepeceuenne rpadukoB GpyHKIMNA
—(x—2)2 +cos(x) 7 3x?-15 ,, 10cos(x)+7
Touka (TOukHW), B  KOTOpOHU JlokabHbI MUHIMYM (YHKIIUH

ymiis o5 8 —100x +¢*
X J—

X2 =

X" +1 papua 5.

X+5 JlokanpHbIH MaKCHUMYM GbyHKIMH
9
Bce nynu QyHkimu x* =7, — 2X
X +3
JlokanbHbI MakCUMyM (QYHKLIUT [lepeceuenue rpadukoB GpyHKIMH
—e™* —100x 0 ) 100
4(X—5) -15 - X2 +2
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JladopaTopHasi padora Nel7 «OpraHu3zanusi 00padoTKU HUCKJII0YEeHH Dy
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JlaGopaTopHas paGora Nel8 «IIpuMeHeHUe 0TIaT0YHBIX KJIACCOB B MPOEKTE)
JladopaTopHasi pa6ora Nel9 «OT1iaaka mpoekTay

[leab padoTel. [lonydeHune npakTHUECKUX HABHIKOB TECTUPOBAHUS U OTJIAJKU [IPOTPAMMEBIL.

Teopernyeckune 0CHOBBI. TecTHpOBaHHE — MPOLECC BHIMOJIHEHHS TPOrpaMMBbl Ha HAOOPE TECTOB
C TIeITBIO BBISIBIICHHUS OLITHOOK.

Jlokann3anuei Ha3pIBAIOT MPOIIECC OTPENEICHNS OllepaTopa MPOTPaMMEI, BEITOITHEHHE KOTOPOTO
BBI3BAJIO HAPYLICHHUE HOPMAIBHOTO BBIYUCIHUTENFHOTO Mpoliecca. Jjist ucrpaBieHns OInOKH HEOOXOAMMO
OTIpeZIeTIUTh €€ MPHUYMHY, T.€. ONPEIeNUTh ONepaTop WiH (parMeHT, cojepxamue omuoKy. [IpuamHb
OmMOOK MOTYT OBITh KaK OYEBHIHBI, TAK W OYEHHb TIYOOKO CKPHITHL. B IEIOM CIOXKHOCTH OTIAAKH
00ycioBIeHa ceTyOIIMA TPUINHAMU:

e TpebyeT OT mporpaMMucTa TITyOOKHWX 3HAHWW CHENH(DHUKH YIPABICHUS HCIOIb3yEMbIMH
TEXHUYECKUMU CPEJICTBAMHU, ONIEPAIIMOHHOM CUCTEMBI, CPE/IBI U SI3bIKa TPOrPaAMMHUPOBAHUS,
peam3yeMBbIX MPOIECCOB, TPUPOIBI M CHEIH(DUKI Pa3TUIHBIX OMIHOOK, METOIUK OTIAIKH
Y COOTBETCTBYIOIUX MPOTPAMMHBIX CPEJICTB;

®  TICHXOJIOTHYECKH AUCKOM(OPTHA, TaK KaK HEOOXOIUMO HCKATh COOCTBEHHBIE OIMIMOKH H,
Kak MPaBUIIO, B YCIOBUSX OIPAaHUYCHHOTO BPEMEHH;

® BO3MOKHO B3aWMOBJIHSIHHE OLUIMOOK B Pa3HBIX YACTAX MPOTPaMMBbI, HallpUMeEp, 3a CUeT
3aTHpaHus 00JIACTH MAMSITH OJHOTO MOAYJISI IPYTHM M3-3a OITHOOK aJpecallvi;

®  OTCYTCTBYIOT Y€TKO C()OPMYINPOBAHHBIE METOANKU OTIIAAKH.

Otragka mporpaMMEl B JIFOOOM CITydae MpeAroiaraeT 00yMbIBaHUE U JIOTHYECKOE OCMBICIICHHE
Bcel nMmeronieiics nHpopmanuu 06 onroOke. bojabIIMHCTBO OMIMOOK MOKHO OOHAPYKUTH MO KOCBEHHBIM
MpPHU3HAKAM ITOCPEACTBOM THIATENFHOIO aHAM3a TEKCTOB MPOTPAMM U PE3yJIbTaTOB TECTHPOBAHUS 0e3
MOJTyYeHUS TOTIOTHUTENhHON nHpopManuu. [Ipu 3ToM HCIIONB3YIOT pa3TUYHbIE METOIBL:

® DPYYHOTO TeCTUPOBAHMUS;

®  UHIYKIUH;

®  JIeTyKIIWH;

e 00paTHOTO MPOCIEKUBAHUSI.

MeTtoa py4YHOr0 TeCTUPOBAHUS

DTO - caMblif IPOCTOW M €CTECTBEHHBIH croco0 NMaHHOW Tpynmbl. [Ipn oOHapyXeHUH OIIHOKH
HEOOXOMMO BBHITIOJIHUTEH TECTUPYEMYIO MTPOTpaMMy BPYUYHYIO, UCTIONB3YsI TECTOBBII HAOOp, IpH padoTe C
KOTOpbIMH OblTa OOHapykeHa ommOKa. Meron oueHb 3()(EKTUBEH, HO HE MPUMEHUM JJsl OOJBIINX
MPOTpaMM, IPOrPaMM CO CIIOKHBIMH BBIYMCICHUSIMU H B TEX CIIydasix, KOTJa OlIHOKa CBs3aHa C HEBEPHBIM
MIPEJICTABICHUEM ITPOTPAMMIICTA O BHIIOJIHEHUU HEKOTOPHIX OTepariii. JJaHHBIN METO ] 4aCTO HCIIOIB3YIOT
KaK COCTaBHYIO 9acTh JAPYTUX METOJIOB OTJIAIKH.

MeTtoa HHAVKIHHA

MeTo/ OCHOBaH Ha TIIATEIHPHOM aHAIIN3€ CHMIITOMOB ONTMOKH, KOTOPBIE MOTYT MPOSIBISATHCS KaK
HEBEPHBIE pPE3yJIbTAaThl BBIYUCICHWN WIH Kak cooOmieHne o0 ommobke. Ecim kommblorep mpocTo
"3apucaer", TO (parMeHT INPOSBJICHUS OIIMOKMA BBIYHMCISIOT, MCXOJAS W3 TMOCICIHUX IOJYYCHHBIX
pe3ynbTaToOB M JIeHcTBUi moib3oBatens. [lomydeHHy0 TakuM 00pa3oM WHQOPMAaIMIO OPTaHU3YIOT U
THIATETTFHO HW3Y4YaloT, MPOCMAaTpPUBAasi COOTBETCTBYIOMIMIA (pparMeHT mporpammbel. B pesyibTare 3THX
JIEACTBUN BBIIBUTAIOT TUIIOTE3BI 00 OMMOKaX, KaXIyt0 U3 KOTOPHIX MpoBepsitoT. Eciu rumoTe3a BepHa, TO
JeTaTn3upyOT HHpopManuio 00 omudke, MHAYE - BBIABUTAIOT APYryto Tunoredy. [locnemoBarenbHOCTh
BBITIOJTHEHUS OTIAJIKM METOJIOM WHAYKIIUW TIOKa3aHa Ha PUCYHKE B BUJIE CXEMBI allTOPUTMA.

CaMbIif OTBETCTBEHHBIH 3Tall - BEISIBICHHE CUMITOMOB omuOKu. Opranu3ys JaHHbIE 00 OmuoOKe,
1esIecoo0pa3Ho 3ammcarh BCE, YTO M3BECTHO O € MPOSBICHUSX, MpUYeM (QUKCUPYIOT, KaK CUTYalluH, B
KOTOPBIX (PparMeHT C OIMOKOW BBITIONHSAETCS HOPMAJbHO, TaK M CHUTYyallud, B KOTOPBIX OIIMOKa
nposiBnsiercs. Ecnu B pe3ynbraTe U3ydeHUs JaHHBIX HUKAKHX THIIOTE3 HE TOSBISETCS, TO HEOOX0auMa
JIOTIONTHAUTENbHAs HHpopManus 00 omuoOke. JlOMOMHUTENbHYI0O WHGOPMALUIO MOXKHO IOJYYHTh,
HaIpyUMep, B pe3yNbTaTe BHITOTHEHHS CXOXKHUX TECTOB. B mpoliecce qoka3aTenbCTBa MBITAIOTCS BBISICHUTS,
BCE JIM TIPOSIBJICHUS OIMOKY OOBSICHIET JaHHAS THIIOTE3a, ECIIM He BCE, TO TUOO0 TUIoTe3a He BepHa, TH00
oOOK HECKOJIBKO.

MeTroa geAyKumuu

[To MeTony nmeaykuuy BHauYane (GOPMHUPYIOT MHOXKECTBO MPUYMH, KOTOPHIE MOTIH OBl BBI3BATH
JTAHHOE TPOSBIICHUE OMMMOKY. 3aTeM aHAIW3UPYs NMPUYUHBI, MCKIOYAIOT T€, KOTOPBIE MPOTHBOpEYAT
UMEIoONMMCsS JaHHBIM. Ecnu Bce TpPUYMHBI HCKIIOYEHBI, TO CIIEAYET BBIIOJHUTH IOTIOJTHUTEIHHOE
TECTHpPOBaHHE HccielyeMoro ¢parMeHTa. B mpoTuBHOM ciydyae Hambojee BEPOSITHYIO THIIOTE3Y
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IBITAIOTCA JJOKa3aTh. Ecnu rumoresa oObSCHACT MOJyYeHHbIE NIPU3HAKU OLIMOKHU, TO OIIMOKa HaizeHa,
MHAYe - IPOBEPSIOT CIEAYIOILYIO IPUUHHY.

Meton 00paTHOr0 NPOCaAEKMBAHUS

Hns HeOonmpmux mporpaMM 3(QQEKTHBHO NPUMEHEHHE MeETOAa OOpPaTHOTO MpPOCIECKUBAHHA.
HaunHaroT ¢ TOYKH BBIBOAA HEMIPABUIBHOTO pe3yiibTarta. st 3TOM TOYKH CTPOUTCS THIIOTE3a O 3HAYECHUSIX
OCHOBHBIX IIE€PEMEHHBIX, KOTOPBIE MOIJIM Obl IPUBECTH K MOJIY4YEHHIO MMEIOIIerocs pesynprara. Janee,
UCXOJl W3 ITOM TUIOTE3bl, ACNAIOT MPEIUIOKEHHUS O 3HAUYEHHUSIX MEPEMEHHBIX B HPEABITYIIEH TOUKe.
[Ipomecc mpomomxaroT, Moka He 00HAPYKAT IPUINHY OIIHOKH.
3ananue.
CocTaBuTh B BUIE OJIOK-CXEMBI allTOPUTM pEIICHUS 3aauu.
Co3mats mporpamMmy pelieHus 3a1a4H Ha JII0O0M alTOPUTMHUYECKOM SI3bIKE TPOrPaMMHUPOBAHUSI.
OTaguTh MporpaMmy.
CocTaBuTh OTYET MO Na0OPaTOPHOIL padoTe.
Otuer o 1a0opaTopHOi padoTe J0JAKeH BKJIIOYATD:
AJTOpUTM pelIeHUs 3a1a4u.
TekcT mporpaMmsl Ha SI3bIKE IPOTPAMMHUPOBAHUS.

3. Halop TecToB 114 OTIaKH IPOTPAMMBL.

3agaya: cOCTaBUTH CITUCOK YI€OHOM TPyIIIBI, BKITFOYArOMIEH 25 genmoBek. s KaKaoro yqanerocst
yKa3aTh JaTy POXKICHMSA, IO MOCTYIUICHUS B KOJUIEIXK, KypC, IPYIILY, OLEHKH Ka)XI0T0 Ioia 00y4eHHUsI.

Ha3nauenue 3amadu: MONy4MTH 3HAYCHHUE OIPEACIEHHOTO KPUTEPHSI M YHOPSIOYHUTH CIIHCOK
CTYIEHTOB I10 HEMY.

JocTturaeMas 1enb: ynopsao4nTh CIIUCOK CTYAEGHTOB 110 CpeHeMY OaJlly ¥ MOIY4HUTh €ro.

rpODNDE

Ll o
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JladopaTopHasi padora Ne2(0 «MHcneKkuus Koaa MoayJieii mMpoeKTay

[lesib paGoTHI MONYYUTH MPAKTUUECKUE HABBIKH Pa3paOO0TKH MOJYIIEH MPOrpaMMHOM CUCTEMBI U
WHTETPAIMK dTHX MOJYJICH.

TeopeTnyeckue cBeleHHsi TEPMHUH «HMHTETPAIMS» OTHOCHUTCSA K TaKOW Olepaiuyd B IpoIecce
paspadotku [1O, mpu KOTOpOH BBl OOBEAMHSETE OTACIBHBIC MPOTrPaMMHBIC KOMIIOHEHTHI B CIHHYIO
cucteMy. B HEOONBIINX MPOSKTaX UHTErPAIHS MOXKET 3aHATh OJJHO YTPO H 3aKII0YATHCS B 00bETUHEHUN
TOPCTKH KJIACCOB. B O0JIBIINX — MOTYT OTPEOOBATHCSI HEJIEIH HITH MECSIIIBI, YTOOBI CBS3aTh BOSIMHO BECh
HaOop nporpamm. He3aBrcruMo OT pazmepa 3a/1a4 B HUX IPUMEHSFOTCS OJTHH U T€ K€ TPHHIUTIBL.

Tema WHTErpamnuu TECHO MEperrieTacTCs C BOMPOCOM IOCIICAOBATEIbHOCTH KOHCTPYHUPOBAHUSI.
[opsinok, B KOTOPOM BBI CO3/1a€Te KIACCHl WIM KOMITIOHCHTBI, BIUSACT Ha TIOPSIOK X WHTETPALIMU: BBl HE
MOYKETe HMHTErpupoBaTh TO, YTO eme He ObUio co3maHo. llocrnemoBaTenbHOCTH WHTETpAlMH |
KOHCTPYHPOBAHUS HMEIOT OOJIBIIIOE 3HAUCHHE.

[Tockonbky WHTErpamus BBIMOJHSAETCS MOCIE TOr0, KaK pPa3pa0OTUMK 3aBEpIIMI MOJIYJIEHOS
TECTHpPOBaHHE, W OJHOBPEMEHHO C CHCTEMHBIM TECTHPOBAaHHEM, €¢ HMHOTAA CYHTAIOT Olepaluet,
OTHOCSIIEHCS K TecTUpoBaHui0. OJJHAKO OHA JIOCTATOYHO CJI0XKHA, ¥ ITOITOMY €€ CIIeIyeT PacCMaTPHUBATh
KaK He3aBHUCHUMBIN BUJI ICATCITHHOCTH.

AKKypaTHasi MHTerpaius 00ecreYnBaeT:

®  VIPOILICHHYIO JUATHOCTUKY Je(EKTOB;

MEHBIIIee YHCIIO OIIHOOK;
MEHBIIIEE KOJIIMYECTBO «JIECOBY;
paHHEe CO3/IaHue TIEPBOM paboTaroIEeH BEPCUH MPOTYKTa;
yYMEHBIICHUE 00IIero BpeMEHU pa3padoTKy;
JIy4Ir€ OTHOUICHHUA C 3aKa34YUKOM;
yAy4II€HHe MOPAJIbLHOIO KIIMMATa,
yBEJIMUEHHE [IAHCOB 3aBEPIICHUS IPOEKTa;
OoJiee HaJE)KHBIE OIICHKU TpaduKa MPOeKTa;
0oJiee aKKypaTHBIE OTYETHI O COCTOSHHY;
Jydiee Ka4ecTBO KOJa;

o MCHBIICC KOJIUYCCTBO JOKYMCHTAIINU.
WuTterparyisi mporpaMM BBITIOIHSETCS TOCPECTBOM HOIMANHO20 VIV UHKPEMEHMHOZ0 TIOAX0Ia.
IlodTanHasi MHTErpaIUs COCTOUT U3 ITAMOB, IEPEUUCICHHBIX HIKE:

1. «MonynbHas pa3zpaboTka»: MPOEKTHPOBAHUE, KOJUPOBAHIE, TECTUPOBAHUE U
OTJIajIKa KaKI0ro Kiacca.

2. «CucremMHass HMHTErpauus»: OObEJUHEHHE KJIAacCOB B OJHY OIPOMHYIO
CHCTEMY.

3. «CucTeMHas Ie3NHTETPaIis»: TECTUPOBAHKE U OTJI/IKA BCEH CUCTEMBI.

[TpoGyiema 1mo3TaNTHOI MHTETPAIIMU B TOM, YTO, KOT/Ia KJIACChl B CUCTEME BIIEPBBIE COCAMHSIOTCS
BMeCTe, HeN30€KHO BO3HUKAIOT HOBBIE TIPOOJIEMBI U MX MPUYHMHBI MOTYT OBITH B 4eM yroaHo. ITockonbky
y Bac Macca KJIACCOB, KOTOphIe HUKOTJa paHbllle He padoTaid BMECTe, BAHOBHHKOM MOKET OBITH TJIOXO
NPOTECTUPOBAHHBINA Kilacc, omMOka B WHTep(eiice MeXIy IByMs KiacCaMH WIM OLIMOKA, BBI3BAHHAS
B3aMMOJICHCTBHEM JIBYX KJIacCOB. Bce Kiacchl HaXOsTCS MO TOJ03PEHUEM.

HeomnpeneneHHOCTh MECTOHAX 0K ICHUS JTI000H U3 IPOOIIEM cOUeTaeTcsi C TeM (aKTOM, UTO BCE ITU
npoOJIeMbl BIPYT TMPOSBIAIOT ce0s OJHOBPEMEHHO. JTO 3acTaBisieT BaC MMETh JIeJI0 HE TOJBKO C
npoOJieMaM¥, BBI3BAaHHBIMU B3aHMMOJICHCTBHEM KJIACCOB, HO W JIPYTUMH OIIMOKaMH, KOTOpPBIE TPYIHO
JAUarHoCTupoBaTh, TaK KaKk OHA B3aHMOI[eI71CTBy10T.

[To3aToMy MOATANHYIO0 UHTETPALINIO HA3BIBAIOT €IIE «UHTErpanueii O0JIBIIOr0 B3PhIBAY

[losTanHy0 MHTETpaLUIO HEJIB3S HAYMHATH 10 Hayajla MOCJIEAHNX CTaAUN MpoeKTa, Koraa OyayT
pa3paboTaHbl U IPOTECTUPOBAHBI BCe Kiacchl. Kornma kimaccel, HakoHel, Oy1yT 00beIUHEHBI U IPOSIBUTCS
0ompIIOe YMCIO OMMOOK, MPOTPAMMHUCTBI TYT K€ YAApATCS B TMAHUYECKYI0 OTJIAAKy BMECTO
METOANYECKOTO ONpPEesICHHsI U UCIIPABIICHUS OMINOOK.

st HeOONBIIMX MPOrpaMM — HET, a JJISl KPOILICYHBIX — IMO3TalHas UHTETPALUsl MOXKET OBITh
HaWTy4lIuM IIOAXO0I0M. Econ mmporpaMma COCTOUT M3 ABYX-TPEX KJIACCOB, ITO3TAIIHAA MHTCTpals MOXET
COKOHOMMUTH Balli€ BPEMs, €CJIM BaM ITOBE3CT. Ho B OosbiinHCTBE CJIydacB HHerMeHTHBIﬁ noaxon 6y,ZICT
JydIe.
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[Mpy MHKpPEeMEHTHOW MHTErPALMH BB MTUILIETE U TECTUPYETE MaJICHbKHE YYaCTKH MPOTPAMMBI, a

3aTeM KOMOHMHHUpYeTe 3TU KYCOUKU APYr C IpyroM o oxHomy. IIpu TakoM moaxone — MO OZHOMY
3JIEMEHTY 32 pa3 — BBl BHIIIOJIHAETE MIEPEUYHCIICHHBIE Jjajiee NEUCTBUS:
1. PaspabateiBaete HEOOMBIIYI0, QYHKIMOHATIBHYIO YaCTh CHCTEMBI. DTO MOXET OBITh

HauMeHbIIas (yHKIMOHAIbHAS 4aCTh, CaMasi CJIOJKHAsl 4YaCTh, OCHOBHAS 4aCTh WIN UX

koMOuHanus. TImaTenpHO TecTUpyeTe U oTaaxuBaeTe ee. OHA MOCIYKUT CKEIETOM,

Ha KOTOpOM OyIyT HapalluBaTbCd MYCKYJBI, HEPBBI M KOXa, COCTABIISIOLINE

OCTaJIbHBIE YAaCTH CHCTEMBI.

[IpoexTupyere, Konupyere, TECTUPYETE U OTIaKUBAETE KJIACC.

3. [Tpukpemnnsere HOBBIM KiIacC K cKeneTy. TecTupyere M OTIaKUBaeTe COCAMHEHHE

CKeJleTa M HOBOT'O Kjacca. Y 0exaaerech, 4To 3Ta KOMOUHaIMs paboTaeT, Ipex/ie ueM
HEepexoauTh K 100aBIeHUIO HOBOTO Kiacca. Eciu neno cnenano, moBropsiete mporece,
HayMHasi C 1. 2.

WHKpeMeHTHBI TOAXO0J HWMEEeT MacCy NPEeUMYIIECTB INepel TPaaAWLHOHHBIM MOSTAaIHBIM
MOJXOI0M HE3aBHCHMO OT TOT0, KAKyI0 HHKPEMEHTHYIO CTPATETHIO BBl HCIIOIb3YETE:

Owuoku moscno nezko odnapysycums Korna Bo BpeMsi HHKPEMEHTHOM MHTErpalyy BO3HUKAET
HOBas po0iieMa, TO OUYEBUIHO, YTO K STOMY IIPHYACTEH HOBBIN Kiacc. JInbo ero untepdeiic ¢ octaabHON
YacThIO MPOTPaMMbl HENPABWIEH, JMOO €ro B3aMMOJEHCTBHE C paHee MHTETPUPOBAHHBIMH KJIACCAMH
MIPUBONT K OIMOKe. B mo00oM citydae BbI TOUHO 3HAETE, T/I€ UCKATh MpodiIeMy.

B makom npoekme cucmema panvuwie cmanosumca padomocnocoonon Kornma xon
WHTETPUPOBAH M CIIOCOOCH BBITIOHATHCS, NaXKe €CIIM CHCTeMa elle He MPUToIHa K MCIIOIb30BaHUIO, TO
BBITJIAOUT TaK, OyATO 3TO cKOpo npowusoiiaeT. [lpu nHKpeMeHTHOI MHTerpauy NporpaMMHCTBI paHblLIIe
BUJIAT pe3yJbTaThl CBOEH paOdOTHI, MOPTOMY MX MOPAILHOE COCTOSIHUE JY4Ile, YeM B TOM Ciydae, KOoraa
OHU TIO/I03PEBAIOT, YTO UX MPOEKT MOKET HUKOT/IA HE C/IENAaTh MEePBBIH BIOX.

Bui nonyuaeme ynyuuiennoiit Monumopunz cocmoanus I1pu yacToil MHTETrpaluy pealn30BaHHas
U Hepealn3oBaHHas (yHKIHMOHAJIBLHOCTh BUJHA C MEPBOro B3IJsiza. MeHemkepsl OyAyT UMETh Jiydllee
NpECTaBICHUE O COCTOSHMM TpoekTa, BUIsA, uTo 50% cHcTeMBbl yXe paboTaeT, a HE CIbIIA, YTO
KOJMPOBaHUE «3aBepiieHo Ha 99%».

But yayuywume omnowenusa c 3axazuukom Ecnn yacTtas vHTerpanysi BIUSIET HA MOpPajJbHOE
COCTOSIHUE Pa3pabOTUMKOB, TO OHA TAKXKE OKa3bIBaeT BIMSHUE M Ha MOPAJIbHOE COCTOSHHE 3aKa3z4HKa.
KnveHnTsl mo0ST BUAETh NMPU3HAKK MPOTrpecca, a MHKPEMEHTHAsE MHTErpamys NpeAoCTaBIseT UM TaKyIo
BO3MOXXHOCTb JOCTaTOYHO YacTo.

Cucmemmuple mMooynu mecmupyiomcs 20pa3zoo nosnmnee VIHTerpanus HauMHAETCS HA PAHHHUX
CTaJUsIX MpOeKTa. Bl MHTErpupyere KaKAblil Kllacc MO Mepe €ro rOTOBHOCTH, a HE OXHJAas OJHOTO
BHYIIMTEJILHOTO MEPONPUATHSA 110 UHTErpallvy B KoHIE pa3padotku. [IporpaMMuct rectupyeT Kiaccel B
000MX ciydasX, HO B KauecCTBE 3JIEMEHTA OOLIEH CHCTEMBI OHM HCIOJB3YIOTCS TOpa3lo dyalle MpH
MHKPEMEHTHOM, YeM IIPU NOATAITHONW UHTETPALIUH.

But mosceme cozoamv cucmemy 3a 6onee Kopomkoe epema Eciau wHTErpanus TIIATEIbHO
CIUIAHMPOBaHA, BBl MOXKETE MPOEKTHPOBATH OAHY YacTh CHCTEMBI B TO BpEeMsi, KOTJa Apyras 4yacTb yxKe
KOIUpyeTcs. OTO HE YyMEHbIIaeT oO0Iiee 4YHCIO YelIO0BEKO-4acoB, TpeOyeMbIX [uIi IOJHOTO
MPOCKTHPOBAHKS M KOJWPOBAHMUS, HO TIO3BOJISIET BBHIMOJIHSITH YacTh paboOT MapayuielbHO, YTO SIBIISETCS
NPEUMYIIECTBOM B T€X CIIydasix, KOIrZia BpeMsl UMeeT KPUTHUECKOE 3HaUeHHE.

[Ipr mostanmHOl MHTErpanuyu BaM HE HYXXHO IJIAHUPOBATh HOPSIOK CO3JAaHHS KOMIIOHEHTOB
npoekTa. Bce KOMIIOHEHTHI MHTETPUPYIOTCS OJJHOBPEMEHHO, ITOITOMY BBl MOXeTe pa3paldaThIBaTh HX B
J1000M TOpsiIKE — IIIaBHOE, YTOOBI OHU BCe OBLIIM TOTOBHI K Yacy X.

[Ipy MHKpEeMEHTHOH HMHTErpaluu Bbl JIOJDKHBI IUIAHUPOBATh OoJiee akKypaTHO. BonbmmHCTBO
cucteM TpeOyeT HHTEerpalil HEKOTOPBIX KOMIIOHEHTOB Iiepeja HWHTerpanmeidl apyrux. Tak dro
TUTAHUPOBAHUE HMHTETPAlliM BJIHMSCT HA TUIAHUPOBAaHHE KOHCTPYHPOBAHUS — IMOPSJIOK, B KOTOPOM
KOHCTPYHPYIOTCSI KOMIIOHEHTHI, IOJKEH 00ecieunBaTh OPSI0K, B KOTOPOM OHH OyTyT HHTETPUPOBATHCS.

Hucxoasniag nHTerpanus

[pu HUCXOsMIEH HHTETpAIMK KJIacC Ha BEPIIMHE HePAPXUU MUIETCS U HHTETPUPYETCS MEPBBIM.
Bepmunna nepapxu — 3T0 IJIaBHOE OKHO, YIPABIISIOLIHMIA LUK IPUIIOKEHUS, 00BEKT, COAEPIKAILINI METO
main() B nporpamme Ha Java, pyakumus WinMain() B nporpammupoBanuu i1t Microsoft Windows unu
aHanoruyHele. J[1s1 paboThl 3TOr0 BEpXHETO Kjlacca MUIMYTCS 3arIylIKd. 3aTeM, 10 Mepe HHTEerpaluu
KJIACCOB CBEPXY BHH3, KIIACCHI 3arTyIICK 3aMEHSIOTCS PeabHBIMU.

no
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Havano

[

Puc.3 Hucxopsmias uHTerpamus

IIpu HuCXoOjdIIEd HHTETpallid Bbl CO3/a€Te TE KJIACCHI, KOTOpPbIE HAXOMATCS Ha BEPIIHHE
vepapxuu, IEPBbIMU, a T€, YTO BHU3Y, — MOCIECIHUMU.

Xopolieil albTepHATUBOM HUCXOMSIIEH MHTErpallid B YHCTOM BHUAE MOXET CTaThb MOAXOH C
BEPTHUKAJIbHBIM CEKIIMOHUPOBAHUEM.

Puc. 4 BepTukanbHOE CEKLIMOHUPOBAHUE

Hayano

Kowew, Koney Konay

[Ipn »TOM cucTeMy pealn3yl0T CBEpXY BHHU3 IO YacTsM, BO3MOXHO, IO OYEpend BBIIEISs
(byHKUIMOHAIBHBIE 00JIaCTH M IEPeX0.isl OT OAHOH K APYTOH.

F}—-—- Koweu
—
—

Bocxoasinmasi MHTErpauus

Hayano

Puc.5 Bocxoasmias unTerpamus

[Ipu BocXosIIICH HHTETPALIMH BbI MTUIIIETE U HHTEIPUPYETE CHaYaIa KJIaCChl, HAXOIAIINECS B HU3Y
uepapxud. J{o0aBneHre HU3KOYPOBHEBBIX KIIACCOB IO OJHOMY, a HE BCEX OJHOBPEMEHHO — BOT YTO
JIeJTaeT BOCXOAIIYIO0 HHTETPAIMI0 MHKPEMEHTHON cTpaterneil. CHavasna BbI IMUIIETE TECTOBBIC JIPaliBEPhI
JUTSI BBITTOJIHEHUSI HU3KOYPOBHEBBIX KJIACCOB, a 3aTeM J00aBJIseTe 3TH KJIAcChl K TECTOBBIM JApaiBepam,
MpPHCTpaKMBasi KX IO Mepe roToBHOCTHU. Jlo0ariiss Kiace 00jiee BBICOKOTO YPOBHSI, BbI 3aMEHSIETE KIacChl
JIpaiiBepOB peaIbHBIMH.
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Koney

Hayano Hayano Hauano

Puc. 6 I'uOpuaHbIf MOAX0 IPU BOCXOIAIICH HHTETPALUN

Kax u Hucxos11y10, BOCXOISIIYI0 HHTETPAIIMIO B UNCTOM BHJIE UCTIONIB3YIOT PEIKO — BMECTO HEE
MOJKHO TPUMEHSITh THOPHUIHBINA TIOXO0/, PEATH3YIOMNI CEKITMOHHYI0 HHTETPAITHIO.

CoHABMY-UHTErpauus

[IpoGsieMbl ¢ HUCXOASIIEH W BOCXOMASIIEH MHTEIPAIlUSIMHI B YUCTOM BHUJIE MPHUBEIIA K TOMY, YTO
HEKOTOPBIE IKCIEPTHI CTAIN PEKOMEHAOBATh COHABUY-TIOIXO/.

KoHey,

Puc. 7 CongBud-uHTErpanius

CHayarna Bl 00BEIMHSIETE BRICOKOYPOBHEBBIE KJIacChl OM3HEC-00BEKTOB Ha BEPIIMHE UEPAPXUU.
3areM no0aBisieTe KiIacChl, B3aMMOCHCTBYIOIINE C AalllapaTHON YacThi0, W IIMPOKO HCIOIb3yEeMbIE
BCIIOMOTATEILHBIEC KJIACCHI B HU3Y HEPAPXUU.

Hamocnenok BeI ocTaBIsieTe KIIACCHI CPETHETO YPOBHSI.

Puck-opreHTHPOBAHHAN HHTEIrPALMSs

Puck-opueHTHPOBaHHYIO WHTETPAII0, KOTOPYIO TaKXKE HA3bIBAIOT «WHTETpAIMeH, HAaYMHAS C
caMbIX CIOXHBIX yacTei» (hard part first integration), moxoka Ha COHJBHY-HHTETPALIUIO TEM, YTO IIBITACTCS
n30ekaTh MpodiIeM, IPUCYIITIX HUCXO SN HITH BOCXO/ISIIEH HHTETpausaM B YuCToM Bujie. Kpome Toro,
B HEll TaK)Ke €CTh TCHICHIUS K 00bEIUHEHUIO KJIACCOB BEPXHET0 M HUKHETO YPOBHEH B MIEPBYIO 0YEPE/Ib,
OCTAaBJISISL KJIACCHI CPETHETO YPOBHS HAMOCHeN0K. OTHAKO CYTh B IPYTOM.

[Ipu prck-opreHTUPOBAaHHON HHTETPAIIUH BEI OIIPE/IeIIeTe CTENEHb PUCKA, CBA3aHHYIO C KaXKIbIM
KJ1accoM. BrI peraeTe, kakue 4acT CUCTEMbI OyIyT CaMbIMU TPYIHBIMH, U PEATN3YETE UX ITEPBBIMHU.

DYHKIMOHAJIbHO-OPHEHTHPOBAHHASL MHTErpanus

Emie onun moxox — uHTETpanus oqHON (GYHKIIMH B KQXKIbIii MOMEHT BpeMeHU. [lox «pyHkunein
MMOHUMAETCS HE HEYTO PACIUIBIBYATOE, a KaKOe-HUOY b MOIJAI0IIEeCs ONMPESIICHUIO0 CBOHCTBO CUCTEMBI,
B KOTOPOU BEITIONHSICTCS HHTETPAITHL.

Kornma unTerpupyemMass (yHKIMS NPEBBINIACT [0 pa3MepaM OTACIbHBIA Kiacc, TO «EIUHMIIA
MPHUPAIICHU» WHKPEMEHTHOW WHTETpalld CTAaHOBUTCS OOIbINE OTHENBHOTO Kiacca. JTO HEMHOTO
CHIDKAET MPEUMYIIECTBO MHKPEMEHTHOTO MOIX0/1a B TOM IUTaHE, YTO YMEHBIAET Ballly YBEPEHHOCTH 00
HMCTOYHHUKE HOBBIX OIMMOOK. OIHAKO €CIM BBl THIATEIBHO TECTUPOBAIN KIIACCHI, PEATU3YIONIUE ITY
(hyHKIMIO, TIepe] WHTEeTpamnueld, TO 3TO JHIIb HEOOJBIIONH HETOCTaToK. BBl MoOKeTe HCIOJIh30BaTh
CTpaTern WHKPEMEHTHOW WHTETpallil PEKYpPCHUBHO, C(OPMHUPOBAB CHayaja W3 HEOOJBIIMX KYCKOB
OTJENbHBIC CBOMCTBA, & 3aTeM WHKPEMEHTHO OOHEIMHHUB HX B CHCTEMY.
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QyHKumMa 1 — ckener
(HanpuMep, MeHI0)

DyHKLmMA 2 OyHkuna 3 OyHkuma 4 Oyukums 5 OyHKuuA 6

Puc. 8 ®yHkunoHansHO-OpUEHTHPOBAHHAS UHTETPALIUS

OO6bIYHO MporIecc HAYMHAETCS ¢ (POPMUPOBAHUS CKENETa, MOCKOIBKY OH CITOCOOEH MOIAePKIBATh
OCTaJbHYI0 (PYHKIIMOHAIHFHOCTh. B MHTEpaKTHBHON cHcTeMe TaKkoil M3HAYaJbHOMN OMIEHd MOXKET CTaTh
cUCTEeMa HHTEPaKTHBHOTO MEHIO. BBl MOKeTe MPUKPEMJIATh OCTABHYIO (YHKIMOHAIBHOCTh K TOW OMIINY,
KOTOPYIO HHTETPHUPOBAIIN TIEPBOA.

T-o0pa3Has uHTErpanus

[Mocneauuii MOAX0J, KOTOPBIH YacTO YIMOMHHAETCS B CBSI3U C MPOOJeMaMH HHUCXOIAIICH H
BOCXOJsIIell MeTonuK, HasbiBaeTcs «T-o0pasHoil umHTerpamnumeit». Ilpm TakoM moaxoae BbIOMpaeTCs
HEKOTOPBIN BEPTHKAIBHBIN CIIOH, KOTOPBII pa3padaTbIiBaeTCs M HHTETPUPYETCS paHbIIIe IPYTUX. DTOT CIOH
JOJDKEH MPOXOJUTh CKBO3b BCIO CUCTEMY OT Hayaja 10 KOHIIA ¥ MI03BOJISITh BBISIBIATE OCHOBHBIE IPOOJIEMBI
B JOMMYUICHUAX, CACTIAHHBIX MIPU IPOCKTUPOBAHUN CUCTEMBI. Peanu3zoBasB »TOoT BCpTI/IKaJIBHI)II‘/'I Y4aCTOK (I/I
YCTpaHUB BCE CBS3aHHBIE C 3TUM IPOOJEMBI), MOXHO pa3padaThiBaTh OCHOBHYIO KaHBY CHCTEMBI
(HammpuMep, CUCTEMHOE MEHIO AJIS1 HACTOJILHOTO MIPUJIOKEHUS ). DTOT MIOAXO 4YaCTO KOMOMHHUPYIOT C PUCK-
OPUEHTUPOBAHHOH M (DYHKIIMOHATBHO-OPHUCHTUPOBAHHON UHTETPALIUSIMHU.

Havano

+J 311

[

Puc. 9 T-o0pa3nas wHTErpaIus

3aganue.

1. O opMHUTh BHEIIHIOK CHIEIUPUKAIUIO.

2. CocTaBUTh B BUJIE 0JI0K-CXEMBI aJITOPUTM PEIICHUS 33/auH.

3. CrpoeKTHpOBaTh U pa3paboTaTh MOJIYJIH MPOTPAMMBI JUIs PEIICHUS 3aJa4yd Ha JII000M
AJITOPUTMHUYECKOM SI3BIKE ITPOrPaMMHUPOBAHUS.

4, BoINOSHUTE OTJIAAKY U TECTUPOBAHUE MOYJICH ITPOrPaMMBbI.

5. BrIOTHUTS WHKPEMEHTHYIO HMHTETPAIlMI0 MOJYJeH ¢ WCIHOJIb30BAHHEM OJIHOTO W3
ITOXO/IOB.

6. BhINOJHUTE CHCTEMHOE TECTUPOBAHUE POTPAMMABI.

7. Odopmuts oTUeT 110 1ad0opaTopHOIi padore.

OT4eT no 1a60paTOPHOI padoTe 10/2KEH BKIIOYATH:

1. Buemaroro crienudukaruro.

2 ANTOPUTM peIIeHns 3aJauu.

3. TekcT mporpaMMel Ha SI3bIKE POTPAMMUPOBAHUSL.

4 HabGop TectoB [1st OTJIAZAKH MOAYJICH ITPOrPaMMBL.
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5. OrnrcaHye Tporecca HHTETPaIliy MOTYIICH.
3anaua. 3amaH TByMEpHBIA MacCHB pazMepHOCTH N X M. OTCOPTHUPOBATH dJIEMEHTHI CTPOK MacCHBa
MO0 BO3PACTaHWIO 3HAYCHHWH, a 3aTeM OTCOPTHPOBAaTh CTPOKM MacCHBa MO BO3PACTAHUIO CPEIHETO
apu(METHYECKOTO FIEMEHTOB CTPOK.
Peanm3oBatb COPTHPOBKY pa3sHBIMHU CITIOCOOAMH M CPABHHUTH 3(PPEKTUBHOCTH STUX CHOCOOOB I
Pa3HBIX UCXOTHBIX TAHHBIX.
KoHTpoJibHBIE BONIPOCHI.
1. 3nauenwne (ha3pl HHTETPAIIAN TPOTPAMMHBIX MOYJIEH.
2. [Toaxo/1bl K MHTETPUPOBAHKIO TPOTPAMMHBIX MOJTYJICH.
O PeKTUBHOCTh M ONITUMHU3AIUS TIPOTPAMM.
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JladopaTtopHas pa6ora Ne21 «TectupoBanue nHTepdeiica moab30BaTeNsA CPeICTBAMHU
HHCTPYMEHTAIbHOM cpebl pa3padoTKm»

[leab paGortel. [lonmyueHne NMpakTUYECKMX HABBIKOB aBTOMATHUECKOW TEHEpalMd TECTOB Ha
ocHOBe (HOPMaTLHOTO OTIHCAHHS.

Teopernyeckasi 4acThb.

[IpakTHueckn Bce TNPOTrpaMMHBIE CHCTEMBI IPENyCMATPUBAIOT HWHTEpPQEHCc C ormeparopom.
[Ipaktuueckun Bcerga o5ToT wmHTepdeiic — rpaduueckuit (GUI — Graphical User’s Interface).
Co0TBeTCTBEHHO, aKTyaJbHa U 3aj[aua TECTUPOBAHUS CO3/IaBaeMoro rpadudeckoro uHTepdeiica.

BooOmie roBOps, 3aada TECTUPOBAHHUS CO37aBAaEMBIX MPOrpaMM BO3HHKIA TPAKTHYECKH
OJTHOBPEMEHHO C CaMHMH NporpamMmamu. M3BecTHO, 4TO 3Ta 3ajavya OYCHb TPYJOEMKAa KaK B CMBICIE
YCUJIMH 1O CO3J]aHUI0 JOCTATOYHOTO KOJUYECTBA TECTOB (OTBEUYAIOIIUX 3aJaHHOMY KPUTEPHUIO TECTOBOTO
MOKPBITHS), TaK U B CMBICIIE BPEMEHH IPOTOHA BCEX JTHUX TecToB. IloaTomy pemieHme STOW 3amaydu
CTaparoTcs aBTOMAaTU3UPOBATh (B 000MX CMBICIAX).

JInst penieHust 3a1auu TECTUPOBAHUSI IPOTPaMM C IIporpaMMHBIM HHTepdericom (API— Application
Program Interface: BBI30BBI METOIOB WM TMPOLEAYpP, MEPECHUIKA COOOIIEHWI) M3BECTHBI MOAXOIBI —
METOJBI M WHCTPYMEHTHI — XOPOIIO 3apEeKOMEHIOBAaBIINE ce0s B WHAYCTPUHU CO3TAHHUS MPOTPAMMHOTO
obecniedenunsi. OcHOBA 3THX MOJIXOIOB CIEAYIOIas: cozaaercs GopMaibHas crienu(UKaIHs TPOrpaMMBbl,
U TI0 ATOW cHernu(uKaIii TeHEPUPYIOTCS KaK CaMH TECTBI, TaK U TECTOBBIE OPaKyJbl — MPOrPaMMBbI,
MIPOBEPSIONINE TPABWIBHOCTh TIOBEJCHHS TeCcTUpyeMoil mporpamMmbl. Crernudukanui, Kak HaOop
TpeOOBaHUII K CO3/aBacMOM Mporpamme, CYyIIECTBOBalM Bceraa, KItoueBbIM CIOBOM 3/eCh SBISETCS
¢dopmanbHas cnernudukamms. @opmanibHas crienupUKanus — 3To crerudukaiys B popme, gonyckaromeit
e€ (hopManbHbIE K€ MPeoOpa3oBaHusI U 00Pa0OTKY KOMITBIOTEPOM. DTO MO3BOJIAET aHAIM3UPOBATH HAOOP
TpeOOBaHUI C TOYKH 3PEHUS] UX IOJIHOTHI, HEMIPOTHBOPEYMBOCTH W T.M. JIJs 3aauM aBTOMAaTU3AIMU
TEeCTHpOBaHHA dTa (opMmanbHas 3amuch [OJDKHA Takke o0ecreuyruBaTh BO3MOXKHOCTH OITMCAHUS
(hopManbHON CBA3M MEXIy TOHATHSAMH, WCIOIB3YEMBIMH B CHEIH(UKAINH, W CYITHOCTIMHU S3BIKA
peam3anuy IporpaMMBl.

[IpaBunbHOCT,  (PYHKIIMOHUPOBAHHMS CHCTEMBI OIPENENseTCS COOTBETCTBUEM PEalbHOTO
TIOBEJICHUSI CHUCTEMBI JTAJIOHHOMY TOBeAeHWI0. s TOro 4YToObl KayeCTBEHHO OIPEIesTh 3TO
COOTBETCTBHE, HYXXHO yMEeTh (OpPMAIM30BaTh STAIOHHOE TOBEICHHE CHUCTEMBI. PacmpocTpaHEHHBIM
CIOCOOOM OITUCAHUS TOBEIEHHUS CUCTEMBI sBIeTCs onmcaHue ¢ momombio auarpamm UML (Unified
Modeling Language). Crangapt UML npemaraeT UCIONIb30BaHUE TPEX BHJIOB AUArPaMM JIsl OTIMCAHUS
rpaduueckoro nHTepdherica CUCTEMBL

v' luarpammsl crieHapues ucrnonb3oBanus (Use Case).
v’ JluarpamMMbl KOHEUHBIX aBTOMaToB (State Chart).
v’ Jlmarpammsl geiicteuii (Activity).

C nmomompro UML/Use Case diagram M0OXHO OITMCHIBAaTh Ha BRICOKOM YPOBHE HaOOpHI ClieHapHeB
WCTIOJIb30BaHMs, TIOJIEPKMUBAEMBIX CUCTEMOW. JlaHHBII MOJIX0A UMEET PsiJi MPEUMYILECTB H HEJTOCTATKOB
M0 OTHOIICHWIO K JPYTHMM MOJXO0JiaM, HO CYIIECTBEHHBIM C TOYKH 3pPEHHUS aBTOMAaTH3alUW TeHepaiuu
TECTOB SBIISIETCS HEOCTATOYHAS (POpMabHAsI CTPOTOCTh OMTUCAHMS.

[Iupoko pacmpocTpaneHo wucnojib3oBanune UML/State Chart diagram pns cnenmduxammu
TIOBEJICHUSI CHCTEMBI, U TAaKOW TIOJIXO] OYeHb YA00€H ¢ TOUKH 3peHHs TeHepalu TectoB. Ho cocraBienue
Criel(UKAIMY TIOBEJCHUS COBPEMEHHBIX CHCTEM C ITOMOIIPI0 KOHEYHBIX ABTOMATOB €CTh OYEHb
TPYIAOEMKOE 3aHSTHE, TaK KaK YUCIIO COCTOSHUI CUCTEMbI 04eHb BeluKo. C pocToM (yHKIIMOHAIIEHOCTH
CUCTEMBI CTICIIU(HKAIINS CTAHOBUTCS BCE MEHEe U MEHEee HarJISTHOH.

[lepeunciieHHbIe HEAOCTATKH 3TUX MTOIXOJIOB K ONMCAHUIO TIOBEJIEHHSI CHCTEMBI ITPEOI0IEBAOTCS
C TIOMOIIIBIO AuarpaMm aeictBuit (Activity). C ogHo# cropons! Hotaruss UML/Activity diagram sBrsiercst
0oJiee CTPOTOid, YeM y CIIEHApUEB UCIIOJIb30BAHMUS, a C IPYTOil CTOPOHBI MPEOCTaBIseT OoJiee IMUPOKUE
BO3MOXHOCTH TI0 CPABHEHUIO C JHarpaMMaMi KOHEUHBIX aBTOMATOB.

Hns cozmanust mporoTuna padoTaromiell BepCHMHM AaHHOTO MOAXO0Ja HMCHOIb3YETCS WHCTPYMEHT
Rational Rose. B nepByro ouepens s crenudukanun rpadgudeckoro uarepdeiica monp3oBareis npu
noMouy auarpamm aeicreuit UML.

Jnist mporoHa CreHepUpOBAaHHBIX IO AMArpaMME COCTOSIHUH TECTOB HMCIOJBb3YeTCS] MHCTPYMEHT
Rational Robot. 13 Bo3MokHOCTEl HHCTpYMEHTa B pab0Te MBI HCIIOIB30BAIH CIICAYIOIINE:

1. B03MOKHOCTD BBITIOJIHATH TECTOBBIE BO3JICHCTBHUS, COOTBETCTBYIOIIHE TIEPEXO0IaM MEXKTY
COCTOSIHUSIMH B CITCITU(PHUKAIINY.
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2. B03MOXXHOCTE TMPOBEPSITH COOTBETCTBHE CBOWCTB OOBEKTOB pEATBHOW CHCTEMBI H
STAJIOHHBIX CBOICTB, COJEpKamuXcs B crierudukanui. M3 Tex Bo3MOXKXHOCTEH, KOTOPBIE AOCTYITHBI C
MTOMOIIIBEO 3TOTO0 UHCTPYMEHTA, HCIIOJIB3YETCS MPOBEPKA CIICAYIONUX CBOMCTB OOBEKTOR:

e Hammun
e Hammun

€ M COCTOSIHUE OKOH (3ar0JI0BOK, aKTHBHOCTD, IOCTYITHOCTh, CTAaTyC).
€ U cocTosinne Takux o0bekToB, Kak PushButton, CheckBox, RadioButton, List,

Tree u ap. (TEKCT, JOCTYITHOCTb, pa3Mmep).
e 3naucHue Oydepa oOMeHa.

e Hamnun

€B OHepaTHBHOfI NMaMATH 3aIyIICHHBIX ITPOLCCCOB.

e CymecrtBoBanue (haiinos.

OMarpamma,
COCTOAHKIA

rEHEpaTop
TECTOE

¥

TECTOE

—| TECTOELIA Habop |-<—
npgré:;;;?\\ pesynbTaThl

| TECTHMPOBEHIMA

Puc. 2 Obmas cxema reHepaIiyl ¥ IporoHa TECTOB

I'eneparop CTPOMT HO JuarpaMMe COCTOSHHMN HabOp TECTOB. YCJIOBHEM OKOHYAHUS PabOTHI
reacparopa ABJIACTCA BBIIIOJIHCHUE TECTOBOTO IMMOKPLITUS. B JaHHOM CJIy4a€ B Ka4€CTBC IMOKPBLITHA OBLIO
BBIOPaHO YCIIOBHE MPOX0/a 110 BceM p&dpam rpada COCTOSHHUH, TO €CTh BBIIOIHEHHS KQKI0I0 JOCTYITHOTO

TECTOBOI'O BO3IEHCTBUS

H3 KaXXJ0T0 JOCTHXKHUMOTI'O COCTOSAHUA.

ABTOMaTHYECKas reHepalus TECTOB 110 JuarpaMMaM JCHCTBUH HMEET CIIeTyoIHe MPEUMYIIecTBa
nepei OCTATLHBIMU MMOIX0IaMH K TECTHPOBAHMIO Tpaduyeckoro uuTepdeiica:

I'enepatop TecToB ecTh mporpamma (script), HamucanHas Ha si3bike ‘Rational Rose Scripting
language’ (pacmupenue k s3biky Summit BasicScriptLanguage). B Rational Rose ects BcTpoeHHBINH
WHTEPIPETATOP WHCTPYKIHUM, HAMMCAHHBIX HA 3TOM S3BIKE, IIOCPEICTBOM KOTOPOTO MOXKHO 0OpaIiaThCst
KO BCEM 00BEKTaM MOJIENH (IharpaMMBbl COCTOSIHHI).

Crnemudukanys aBTOMATHUECKH HHTEPIPETHpYyeTcsl (TeM caMbIM  OHa
MpoBepsieTcS U KOMIIIUPYETCsl B HAOOp TECTOB).

Ecnu kakas-To (yHKIMOHAIBHOCTH CHUCTEMBl HM3MEHHJIACh, TO AHArpaMmy
COCTOSIHMM JIOCTAaTOYHO W3MEHUTh B COOTBETCTBYIONIEM MeECTe, W 3aTeM
CT€HEepPHUPOBATh HOBBIM TECTOBBIH HaOOp. PaKTHYECKH, 3TO CHUMAET OOJIBIIYIO
9acTh  npoOsieM, BO3HUKAIONMX IPH  OPraHW3allid  PErpecCHOHHOTO
TECTUPOBAHHS.

lapanTust TECTOBOrO TMOKPHITHS. OTa TrapaHTUs Aa&TCsl COOTBETCTBYIOIIMM
anropuTMOM 00X01a rpada COCTOSHUH.

B npouecce noctpoenust 00xoza, reHepaTop TECTOB KOMIMIMPYET HAOOP TECTOB - MHCTPYKIMHU Ha

s3pike SQABasic. Ot

MHCTPYKIIMM €CTh 4YEpPEJOBAHUE TECTOBBIX BO3ICHCTBUI M OpaKysa CBOMICTB

00BEKTOB, COOTBETCTBYIOIINX TAHHOMY COCTOSHHUIO.

3aganue.
1. Cdopmuporartb
2. CreHepupoBath

JUarpaMMy BapHaHTOB MCTIOJBb30BaHHS JJIS 3a/1a4u JTJabopaTopHOi paboThl No 1.
Habop TECTOB.

3. CocraBuTh OTYET 11O TaOOpPaTOPHOI padoTe.

Otuer o 1a0opaTopHOi padoTe J0JIAKEH BKJIIOYATD:
1. [uarpammy BapHaHTOB UCIIOJIb30BAHUSI.

®aiis ¢ TECTOBBIM HAOOPOM.
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JladopaTopHasi pa6oTa Ne22 «Pa3paboTka TeCTOBBIX MOAY el MPOEKTA I TeCTHPOBAHUSA
OTIEIbHBIX MOIYJIei»

[lenb pa6oThl. [lonydeHHe MPaKTUYECKUX HABHIKOB HCIIONB30BAHUS CPEACTB aBTOMATH3AI[UU
TECTUPOBAHMUSI.

Teopernyeckasi 4acThb.

Jisa Toro 9TOOBI MPOIOIKATH TECTHPOBAHKE, KOT/IA OJIMH TECT HE MPOMIEN, B TeHEPaTOp TECTOB
BCTPOEHA BO3MOXKHOCTh BHIOOpa — TCHEPHPOBATH OJUH OOJBIION TECT WM HAOOP aTOMAapHBIX TECTOB.
ATOMapHBIN TECT — TOT, KOTOPBIN HE TPeOyeT MPHUBEISHHUS CHCTEMBI B COCTOSIHAE, OTITMYHOE OT HAYaJIbHOTO
COCTOSHUISL.

B cBsi3u ¢ HaNIM4YMeM OrpaHUYCHHUS WHCTPYMEHTA MPOTOHA TECTOB HAa TECTOBYIO JUTUHY, B TECTHI
MmocJie Kax 0l 3aKOHYCHHOW MHCTPYKLMU BCTaBJSICTCS CTPOKa paspe3a. Bo BpeMms mporoHa mo 3TUM
CTPOKaM OCYIIECTBIIIETCS pa3pe3 TecTa B CIIydae, eCIH €ro JUTMHA MMPEBHIIIAET JOMYCTUMOE OTpaHUICHHE.
[Mocne MpOXOXKIAEHUSI YaCTH TECTa JO CTPOKU pa3pe3a MPOIODKASTCS BBIMOJHCHHE TECTa C MEPBOH
WHCTPYKITUH, CICIYIOIICH 3a CTPOKOM pa3pe3a. Hape3ky U caM MpOroH TECTOB OCYIIECTBISCT MPOTOHIIIHK
TECTOB.

B kadectBe mporoHmuka TeCcTOB MBI Hcmoib3yeM Rational Robot, KoTopblif BBITIOTHSET
CreHepUpOBaHHbIe HAOOPBI HHCTPYKUUH. B ciyyae ygauyHOro BBITOTHEHUS! BCEX WHCTPYKLUUI BBIHOCUTCS
BEPIUKT — TECT Npouén. B mpoTuBHOM ciydae, eciid Ha KaKOM-TO 3TaIle BHIIOJIHEHUS TECTa, OBEACHUE
CHCTEMBl HE COOTBETCTBYeT TpeOoBaHMsAM, Robot mpekpam@aer ero BBIIOJIHEHHE, BBIHOCH
COOTBETCTBYIOIINH BEPAUKT — TECT HE TPOIIE.

3aganue.

1. BwImomHUTE TECTOBBINA HAOOp TabopaTOpHOH paboTh Ne 2.
2. TlpoaHanu3upoBaTh OTUET O MPOXOXKICHHN TECTOB.
3. CocTaBUTh OTUET M0 JIAOOPATOPHOH padoTe.
OT4er no 1a60paTOpPHOI padoTe K0JKEH BKIIOYATD:
OTu€T 0 MPOXOXKIEHNUHU TECTOB.
2. AHanu3z oT4éTa 0 MPOXOXKJCHUHU TECTOB.

o
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JlaGopaTopHast padora Ne23 «BbinosiHeHHe GyHKIMOHAIBHOIO TECTHPOBAHMSD)

[leab paGorbl. [lomyunth NpakTHYEeCKWe HABBIKM pa3pabOTKHM TECTOB HAa OCHOBE BHELIHEH
cnenr(UKay IpOrpaMMBbl.

Teopernyeckue OCHOBBI.

[Iporpamma B ciy4ae TECTUPOBAHMSA C YIPABJICHUEM I10 JaHHBIM PACCMATPUBAETCS KaK "depHBIN
AIMK", ¥ [EIbI0 TECTUPOBAHMS SIBIISICTCS BBISICHEHHE 00CTOSATENBCTB, B KOTOPHIX IOBEACHUE IPOIPaMMBbI
HE COOTBETCTBYET crienudukanun. Paznuyaror crnenyromniie MeToabl (QOpMUPOBaHHUS TECTOBBIX HAOOPOB:

- SKBUBaJICHTHOE pa3OneHNE;

- aHaJIU3 TPAHUYHBIX 3HAYCHUH;

- aHaJTU3 IPUYUHHO-CIIEICTBEHHBIX CBS3EH;

- IPEATON0oKEHNE 00 OMINOKe.

JKBHBAJIEHTHOE pa3oueHue.

Ob6nacte Bcex BO3MOXKHBIX HAO0OPOB BXOJHBIX JAHHBIX NMPOrPaMMBI MO KaXIOMY Mapamerpy
pa3dMBaIOT Ha KOHEYHOE YHCIIO TPYII - K24cco8 IKeueanenmuocmu. Habopsl NaHHBIX TAaKOro Kiacca
00BEIUHSIOT IO IPHUHLMITY OOHApyKeHHs OJHUX W TeX jke omuOok. [l cocTaBleHHS KIIaccoB
SKBUBAJICHTHOCTH HYKHO IepeOpaTh OrpaHUUEHHS, YCTAHOBJICHHBIE JUISI KAK0I0 BXOJHOIO 3HAYCHHUS B
TEXHUYECKOM 3alaHIH WU TIPY yTOUHeHNH crienndukanun. Kaxkaoe orpannueHue pa3ouBaioT Ha B WK
Oonee rpymr.

I'panuyHbIe 3HAYEHUS].

rpaHI/I‘IHBIC 3HAYCHUA - 3TO 3HAYCHUA Ha I'PaHULIaX KIIACCOB 9KBUBAJICHTHOCTHU BXOJHBIX 3HAUCHUI
WM OKOJIO HUX.

AHAJIM3 IPHYNHHO-CJIEICTBEHHBIX CBA3CH.

Meton aumanuza RPUUUHHO-CIEOCMEEHHBIX C6A3€ll TIO3BOJSAET CHCTEMHO BBIOUPATh TECTHI,
UCTIONB3YSl anre0py JOTWKW. [lpuuunoii Ha3bIBAIOT OTAENBHOE BXOAHOE VYCIOBHE WM  KJIACC
SKBUBAJIEHTHOCTU. Ciedcmauem - BBIXOAHOE YCIOBHE HIIU MPeoOpa3oBaHUe CUCTEMBI. Mnes 3akitoyaercst
B OTHECEHHUH BCEX CIICACTBUH K MPUIMHAM, TO €CTh B YTOUHEHHH IPUYNHHO-CIICICTBEHHBIX CBSI3EH.

IIpennoJioxenue 00 ommoxe.

MeTo/1 OCHOBaH Ha MHTYUIIUYU TPOTPAMMUCTA C OOJIBIIUM OMBITOM pad0oThl. COCTABIISETCS CITUCOK,
B KOTOPOM IIEPEUUCIIAIOTCS] BO3MOKHBIE OIIMOKH WIIM CUTYalll, B KOTOPBIX OHU MOTYT IOSIBUTHCS, A 3aTEM
Ha OCHOBE CITUCKA COCTABIISIOTCS TECTHI.

3aganue.

1. Ha ocHoBe BHemHel crierudukanuy 3agadu [Ipaktuaeckoro 3ansatus Ne5 cocraButh HaOOp
TECTOB Ha OCHOBE MOAXO0Ja «YEPHOTO SIIIUKA.
2. TlpoBecTH TecTUpOBaHUE MPOTPAMMBEI.
3. Odopmuts oTUeT NO J1IAOOPATOPHOU padoTe.
Otuer o 1a0opaTopHOi padoTe J0JIAKEH BKJIIOYATD:

1. BHerH010 crienuduKaimio.

2 ANTOPUTM peIIeHNs 3aJauu.

3. TekcT mporpaMMBI Ha SI3bIKE IPOTPAMMHUPOBAHUSL.

4 Habop TecToB Ha 0OCHOBE MOAX0/1a «YEPHOTO MUK JJIsl OTIIAJKH TPOrPaMMBI.
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JlabopaTopHasi padota Ne24 «TecTupoBaHue HHTErpaum»

[eab padorbl. [ToayunTh MpakTHYECKHWE HABBIKA OTJIAAKH MPOTPaMM C TIOMOIIBIO OTIAT9HKa
CpeIIbI TPOTPaMMHUPOBAHHUSL.

Teopernyeckue 0CHOBBI.

Otnanka — 3TO0 MpoIiece ONpeIeNICHNs] U YCTPAHEHUSI IPUYMH OMMHOOK. DTUM OHA OTIUYAETCS OT
TECTHPOBAHHMS, HAMPABICHHOTO HA O0OHAPYKECHUE OMIMOOK. B HEKOTOPHIX MPOEKTaX OTIIAJKa 3aHUMAET JIO
50% oO1m1ero BpeMeHu pa3paboTku. MHOTHE MPOrpaMMHUCTBI CYMTAIOT OTIAAKY CAMBIM TPYIHBIM aCTIEKTOM
MPOTPaMMHUPOBAHUSI.

J11st COKpaleHns: BpEMEHU OTJIAJKH HEOOXOIUMO TIOTE30BAThCSI HAYYHBIM ITOIX0JI0OM.

Knaccudeckuii Hay4qHBIH MOAX0JT BKIIOYACT CIICAYIONIUE STAIIbL:

COop MaHHBIX TPU TTOMOIIU TOBTOPSIONIUXCS SKCIICPUMEHTOB.,

DopMyITUpOBaHUE TUTIOTE3bI, OOBICHSIONICH peleBaHTHBIC JaHHBIC.

Pa3paboTka sxcniepuMeHTa, TPU3BAHHOTO TIOATBEPAUTD WIH OIPOBEPTHYThH TUIIOTE3Y.
[MonTBepxacHNE WK OTIPOBEPKCHHUE THITOTE3BI.

[MoBTOpeHwe npoiiecca B ciryyae HaT0OHOCTH.

3(1)(1)eKTHBHLm MeTOJ] TIouCKa NeeKTOB MPH OTIAAKE C HCIIONB30BAaHWEM HAYYHOTO MOIXOAa
MOJKET OBITh OITUCAH CJICIYIOIIUMHU IaraMu:

N

1. Crabunu3anus OmnoKu.

2. Omnpe/eneHre NCTOYHNKA OITHOKH.

a. COop JaHHBIX, MPUBOIAMINX K AedeKTy.

b. AHanu3 coOpaHHBIX TaHHBIX 1 (HOPMYIHPOBAHIE THIIOTE3bI, OOBSCHSIIONIEH NedeKT.

C. Omnpenenenue criocoda MOATBEPKICHNS WA OIPOBEPKEHHS THIIOTE3bI, OCHOBAHHOTO MU
Ha TECTHPOBAHHUH MPOTPaMMBI, WIIH Ha U3yYEHHUHU KOJIA.

d. [MoaTBeprkacHNE HITH OTIPOBEPIKEHUE TUIIOTE3BI TIPU TIOMOIIHN MPOLEAYPHI, ONIPEACTICHHON
B II. 2(¢).

3. Ucnpaenenne nedexra.

4. TecTupoBaHue UCTIpaBICHHUS.

5. [MTonck Moxoxux OmIMOOK.

Crioco0 MOATBEp)KOCHUS WM ONPOBEPKEHHS THIIOTE3bl MOXKET OBITh OZHUM M3 CIICAYIOLIETO
CITUCKa!

1. cokpamieHue MOJO3PUTEIBHOM 00IACTH KOJA;

2. TpoBepKa KIIACCOB U METOOB, B KOTOPHIX Ae(EeKThl 0OHAPYKUBAJIHCh PaHee;

3. TpoBepKa Kofa, KOTOPBIA U3MEHSUICS HEJaBHO.

Otmagxa — 3TO TOT 3Tam pa3pabOTKM MPOrpaMMbl, OT KOTOPOTO 3aBHUCHUT BO3MOXKHOCTH C€
BhIlTycka. KoHeuHo, nyuiie Bcero BooOuie nzderars ommoOok. OHAKO NOTPATUTh BpeMsl Ha YJIydllIeHHE
HaBBIKOB OTJIAaJKH BCE € CTOHUT, IOTOMY 4TO 3(Q(EKTUBHOCTH OTIAIKH, BBIIOIHAEMOW IYUIIUMH H
XYAIUMHA TPOTrPaMMHUCTaMH, pazinyaeTcss MUHUMYM B 10 pas.

CucreMaTH4YHBIN TOJIXOJ K TOWUCKY W HCIPABICHUIO OHMIMOOK — HEMPEMEHHOE YCIIOBHE
yCIeMIHOCTH OTnaaku. OpraHusyiTe OTIaAKy TaK, Y4TOOBl KaKObIH TecT NpHOIMKan Bac K LEJIH.
Ucnonp3yitte Hayunsiit Meton OTiaaku.

[Ipexnme yem mpuCTyNaTh K UCIPABICHHIO MPOTPAMMBI, TOHMHTE CyTh Npobiembl. CiydaliHbie
NPEAOJIOKEHHS O MPUIMHAX OLUIMOOK U CIy4YaliHble HCIIPABJICHUS TOJIBKO YXYyIIIAT IPOrpamMMmy.

YcraHoBUTE B HACTPOMKaxX KOMIWIATOPA CaMblid CTPOTHHM YpOBEHb AMArHOCTHKU M yCTpaHsiTe
MPUYHUHBI BCEX OMIMOOK U MPEyPexK ISHHUH.

WHCcTpyMeHTH OTHaIKu 3HAYUTENbHO obserdaroT pa3pabotky I10. Haiinure nx u ncnomib3yiiTe.
BosbIIMHCTBO coBpeMeHHbIX cpen nporpammuposanus (Delphi, C++ Builder, Visual Studio u T.1.)
BKIIIOYAIOT CPEJICTBA OTJIAJKH, KOTOphIE OOECIEeYMBAIOT MAaKCUMAILHO 3(QQEKTHBHYIO OTianky. OHH
MTO3BOJISIOT:

® BBINOJNHATH MPOTPAMMy II0 Iaram, MpuYeM KakK C 3aX0JIOM B IOIIPOTPAMMBI, TaK U
BBITIOJTHSISL MX LIEJIMKOM;
npeaycMaTpuBaTh TOUYKK OCTaHOBA;
BBITIOJTHATH POTrpaMMy 10 OIIepaTopa, yKa3aHHOTO KypCOpOM;
0oTo0paxaTb COAEPKUMOE JIFOOBIX IEPEMEHHBIX MTPY TOIIATOBOM BBITIOJIHEHHUH;
®  OTCIEKMBATh OTOK COOOLICHUH U T.II.
3ananue.
1. CocraButh B BHJI¢ OJIOK-CXEMBI aJITOPUTM PEIICHIS 3a1a4H.
2. Cozgarb nporpaMmy pelieHus 3aJa4u Ha JII0OOM aJrOpUTMUYECKOM S3bIKE TPOrPaMMHUPOBAHUS.
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OT1naauTh NporpaMMy € MCIIOJIb30BAHUEM HHCTPYMEHTAJIBHBIX CPEICTB.

CocTaBHTH OTYET 10 JIAOOpaTOpHOIT padore.

Otuer o 1a0opaTopHOi padoTe J0JKeH BKJIKYATD:

ANTOPUTM pELICHUS 3aa4H.

TekcT mporpaMmsl Ha SI3bIKE IPOrPAMMHUPOBAHUS.

Habop TecToB a5 0T/IaAKH IPOTPAMMBI.

3agauya: Umeercs wmarpuna pasmepa N*M. Omnpenenuts B KakoW CTPOKE KOJIHUYECTBO

MTOJIOKHUTEIBHBIX 3JIEMESHTOB HanOOJIbIIICE.

©WoNoOk~wdhE

KoHTposbHbIE BONIPOCHI.

Yro Takoe TECTUPOBAHUE MTPOTPAMMBI?

Yro Takoe oTiagKa mporpaMmMbi?

Kakwne cragum TecTHpOBaHUS BBIICISAIOT IIPH pa3padOTKE IPOTPaMMHOTO 00ecIIeueHus?
Kakue paznuyarot noaxoasl B pOPMUPOBAHUN TECTOBBIX HAOOPOB?

B 4yem cyTh TecTHpOBaHMsI METOAOM “TIOKPBITUS OIIEPaToOpoB”?

B gem cyTh TecTHPOBaHUS METOIOM “TIOKPBITHS peeHni”?

B gem cyTh TecTHpOBaHUS METOIOM “TIOKPBITHS YCIOBHIL?

B 4yem cyTh TecTHpOBaHHS METOAOM “KOMOMHATOPHOTO MOKPBITUS YCIOBHA?

B uém cyTh MeTONa PKBUBANIEHTHBIX pa3OneHMIT?

10 B uém cyTh MeTO/Ia aHANTM3a TPAHUYHBIX 3HAYCHUH?
11. B 4ém cyTh MeTOJIa aHATTN3a IPUYNHHO-CIICACTBEHHBIX CBS3EH?
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JlabopaTopHas paGora Ne25 «/lokyMeHTHpOBaHNe Pe3yJIbTATOB TECTHPOBAHMSD)
[lesb padoThl. [TonydyeHue MpakTHIECKUX HABHIKOB OOPMIICHHUS MMPOTOKOJIOB TECTUPOBAHHUS
Y OTJAJIKH MTPOTPAMMBL.

TeopeTnyeckne 0CHOBBI. TeCTUPOBAHUE — MPOLIECC BBIITOJIHEHUS IPOTPaMMbl Ha HAOOpe TECTOB
C TIeITBIO BBISIBIICHHUS OLITHOOK.

ObecrieunTh MOBTOPSEMOCTH TIPOIlecca TECTUPOBAHUS HEAOCTATOYHO — BBI TOJDKHBI OIICHUBATH H
MPOEKT, YTOOBI MOYKHO OBLJIO TOYHO CKa3aTh, YAYYIIAETCS OH B PE3yJIbTATe U3MEHCHUIA WU YXY/IIIIACTCs.
Bort HexoTOphIe KaTeropun JaHHBIX, KOTOPbIE MOKHO COOMPATh C IENIBI0 OI[EHKH MPOEKTa:

® aJMHUHHCTPATHBHOE ommcaHue nedekra (Aara OoOHAPYKEHHS, COTPYIHHUK, COOOIIUBIIMHA O
nedexTe, HoMep cOOPKHU IPOTpaMMEI, TaTa UCTIPABIICHHUS);

®  TIOJTHOE OIMCAHHUE TPOOIIEMEI;

NEeNCTBHS, IPEIPUHATHIC 11 BOCIIPOU3BENIEHUS ITPOOIEMEI;

MIPEIIOKCHHBIE CITOCOOBI PEIICHHS IPOOIEMBI;

POACTBEHHBIC AC(EKTHI;

TSDKECTB TIPOOJIEMBI (HarmpuMep, KpUTHIecKast mpodiema, «HETIPUATHAS WIH KOCMETHIECKas);

e WCTOYHHK JedeKkra: BbIpaOOTKa TpeOOBaHHWM, IPOCKTUPOBAHWE, KOAMPOBAHUE WU
TECTUPOBAHUC;

e Buj Jedekra KOIMPOBaHUS: OMMOKA 3aHWKCHUS WM 3aBbllieHUS Ha 1, ommbka
MIPUCBAaNBaHNs, HEIOYCTHUMBIN HHIEKC MacCHBa, HETIPABUIIBHBIN BHI30B METOAA U T. 11.;

KJIaCCbl 1 ME€TOJIbl, ©3BMCHCHHLIC IIPH UCIIPABJICHUN I[e(beKTa;
YHCJIO CTPOK, 3aTPOHYTHIX JePEKTOM;

BpeMs, YIIEIIee Ha HaxOKIeHHE Ae(eKTa;

BpeMs, YIIEIIee Ha HCIIpaBIieHue qedeKTa.

Cobupast 3T naHHBIE, BBl CMOXETE MOJICYMTHIBATE HEKOTOPHIE ITOKA3aTEeNH, IO3BOJISIOIINE
caciiaTh BBIBOJ 06 HN3MCHCHUHU KauCCTBA IIPOCKTA:

e  yycno AePEeKTOB B KAKIOM KIIACCE; BCE YMCIA IeTIeco00pa3Ho OTCOPTHUPOBATH B MOPSIKE OT
XyALIEero Kiacca K JyqIleMy 1, BO3MOKHO, HOpMaJIM30BaTh 110 pa3Mepy Kiacca;

e upcio Ae(eKTOB B KAKJIOM METO/IE, BCE YMCIIa 1EIECO00pa3HO OTCOPTUPOBATH B MOPSAKE OT
XYIIIET0 METO/a K JIydIIeMy W, BO3MOKHO, HOPMaJIN30BaTh 110 pa3Mepy METO/Ia;

e cpenHee BpeMs TECTHPOBAaHUS B pacuyeTe Ha OAWH OOHApPYKEHHBINA Je(eKT;

CpeaHee YHCIIO OOHAPYKEHHBIX Je(eKTOB B pacueTe Ha OJJUH TECT;

CpemHee BpeMs POrpaMMHUPOBaHUS B pacdeTe Ha OJWH UCTIPaBICHHBIN e eKT;
MPOLIEHT KOJIa, MOKPHITOTO TECTAMHU;

qHCIo JIehEKTOB, OTHOCSIINXCS K KaXKI0W KaTErOPHH TSHKECTH.

KpOMe IIPOTOKOJIOB TCCTUPOBAHUA YPOBHA IMPOCKTA, BBl MOXKCTE XPAHUTH WU JIMYHBIC MPOTOKOJIbI
TCCTUPOBAHUS. MoskeTe BKITIOYaTh B HUX KOHTPOJIBHBIC CITUCKU OH_II/I60K, KOTOPBIC BbI JOITYCKACTC Yalle
BCET0, U YKa3bIBaTh BPEeMs, 3aTpaurBaeMoe BaMH Ha HAIMCaHUE KOJ/a, €ro TECTUPOBAHNUE U MCIIPABICHHE
OIMOOK.

3aganue.

1. BBINOJAHWUTE TECTHPOBAHME NPOTPaMMBI, pa3padboTaHHON B TabopaTopHOii padoTe Ne 4.

2. OdopMHUTE TIPOTOKOIIBI TECTUPOBAHHMS.

3. Odopmurs otyer 1o JadbopaTopHOi padoTe.

OTu4eT 1o J1a60paTOPHOIi padoTe T0/KEH BKIIOYATH:

1. BremHOI0 crienu(UKAIHIO.

2. Habop tectos.

3. Tekcr nporpaMMbl Ha SI3bIKE IPOTPAMMHPOBAHHUSL.

4. TIpoTOKOIBI TECTHPOBAHUS TPOTPAMMBL.
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