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IosicHUTEIbHAST 3aNIHCKA

Meroauueckne peKOMEHJAMU 110 BBHIIOIHEHHIO Ja00OPaTOPHBIX U MPAKTUYECKUX padoT
no MJIK 02.02 WHcTpyMeHTaJlbHBIE CpEACTBA pPa3pabdOTKH MPOrpPaMMHOIO obOecreueHus
pa3paboTaHbl B COOTBETCTBUM ¢ paboueil mporpamMMoil NHpodecCHOHATBHOTO MOAYNS H
npegHasHaueHbl Uil MPHOOPETeHHS HEOOXOJUMBIX NMPAKTHYECKUX HABBIKOB U 3aKpPEIUICHUS
TEOPETHYECKUX 3HAHUH, MOIYYEHHBIX OOYYaIOIIMMHCA NpPU H3YYE€HHH Hpo(ecCHOHATBHOTO
MOJTyJIs, 0000IICHNS U CUCTEeMaTU3alluH 3HAHUH Mepe]] 9K3aMEHOM.

Meroauueckue pEeKOMEHNAIMK TpeTHAa3HAYEeHBbl JUIS OOYYaIOIIMXCS CIIEIHAIbHOCTH
09.02.07 MudopmanmoHHbIe CHCTEMBI ¥ IPOTPAMMHUPOBAHNE.

MJIK 02.02 MHcTpyMeHTaJIbHBIC CpPEICTBAa Pa3pabdOTKH MPOTPaMMHOI0 oOecreueHus
OTHOCUTCSI K TNpO(ecCHOHANBHOMY LMKy, M3ydaeTcs Ha 2 Kypce M IMpPH €ro H3y4eHHUH
OTBOJUTCS 3HAYUTEIIFHOE MECTO BBIIMTOJIHEHUIO IPAKTHYECKUX PadoT.

OcBoenne conepxanuss MJK 02.02 HWucTpymeHTanpHBIE CpeICTBA Pa3pabOTKU
OPOTrPaMMHOT0 OOECICUeHHs BO BpPEMs BBIIIOJHEHUS IPAKTUYECKUX paboT obecreynBaeT
JOCTIDKEHHE 00yUJarOIIUMUCS CISTYIONUX pe3yJbTaTOB:

Kon HanmenoBaHue 00IUX KOMIIETEHIIMH

OK 1. BoiOupate  crnocoObl  pemieHuss  3ajad  Mpo(ecCHOHANbHOM  eATEIbHOCTH,
IPUMEHUTEIBHO K PA3IIMYHBIM KOHTEKCTaM

OK 2. OcymiecTBIATh MOUCK, aHAJIU3 U UHTEPIPETalMIi0 HHPOPMAIUK, HEOOXOJUMOM 115
BBINOJIHEHUS 33124 NPO(PECCUOHAIBHOM NesITEIbHOCTH.

OK 3 [TnanupoBaTh U peaan30BbIBATh COOCTBEHHOE MPO(ECCHOHANBHOE U JMYHOCTHOE
pa3BUTHE.

OK 4 [ImaHupoBaTh U peaan30BBIBATH COOCTBEHHOE MPO(ECCHOHATBHOE M JMYHOCTHOE
pa3BUTHE.

OK 5 [InanupoBaTh U peasnu30BHIBATH COOCTBEHHOE IPO(ECCHOHATBHOE U JUYHOCTHOE
pa3BUTHE.

OK 6 [TposiBnsATH Ipa)/1aHCKO-IaTPUOTHUECKYIO MO3ULHIO, JEMOHCTPUPOBATh
OCO3HaHHOE [TOBE/ICHUE HA OCHOBE TPAUIIMOHHBIX OOLIEUEIOBEUECKUX IEHHOCTEN

OK7 CopeiicTBOBaTh  COXpPaHEHMIO  OKpPYXKAIOIIEH Cpelpl, pecypcocOepexeHuIo,
3¢ (EeKTUBHO I€HCTBOBATh B UPE3BBIYAIHBIX CUTYAIIHSIX.

OK 8 Hcnonb3oBath cpefcTBa (pu3MuecKol KyIbTyphl JUISI COXPAHEHUS U YKPEIUICHUS

310pOBbsSl B Ipolecce MNpPOPECCHOHANbHON JEATENbHOCTH M MOJJAEpKaHus
HE0OXOAUMOT0 YPOBHS (PU3UUECKOM MOATOTOBICHHOCTH

OK 9 Hcnonp3oBaTh  MHQOPMAIMOHHBIE  TEXHOJOTMM B NPOQEecCHOHAIbHON
JeSITEIbHOCTH.

OK 10 [Tonb30BaTbes MpoQecCHOHANbHOM JIOKYMEHTallMed Ha TOCYAapCTBEHHOM U
MHOCTPaHHOM SI3bIKE

OK 11 [TnanupoBaTh NpeaNpUHUMATENBCKYIO IEITEbHOCTh B IpodecCHOHAIBHOM chepe

B/ 2 Ocy1ecTBieHre UHTETpalli IPOrPaMMHBIX MOTyJIeH

[1K 2.2. BeInonHATE MHTErpanuo Moyjiel B IporpaMMHOe oOecrieueHne

I1K 2.3 BeimonHsaTe OTNaJKy  MPOTPaMMHOIO MOTYJIS c HCIOJIb30BaHUEM
CHEINaIM3UPOBAHHBIX POTPAMMHBIX CPEJICTB

1K 2.5. [Tpon3BOaUTE MHCIIEKTHUPOBAHHE KOMIIOHEHT IPOTrPAMMHOIO oOecreyeHusl Ha

npeaAMET COOTBCTCTBUA CTaHAAPTAM KOAWUPOBAHUA

B PE3YIbTATC OCBOCHUSA HpO(bCCCI/IOHaJ'IBHOFO MOIYJIA 06y‘-IaIOH.IHﬁc5I JOJDKCH:

Nwmetp UCMOJb30BAHUSI HMHCTPYMEHTAJIBHBIX CPEICTB 00paboTKM HH(popMaiuu;
MPAKTUYECKUH | yuyacTusi B pa3paboTKe TEXHUYECKOro 3aJaHus; (HOpPMUPOBAHMSI OTUETHOU
OIIBIT JOKYMEHTAIlMM 1O pe3yjibTaTaM paboT; HCIOJIB30BaHHUS CTaHAApPTOB TpPU

oQOpMIIEHHH TIPOTPaMMHOM  JTOKYMEHTallUU; MPOrpaMMHUPOBAaHUS B

COOTBCTCTBHU C TpC6OBaHI/I}IMI/I TEXHUYCCKOIo 3aaaHus; HMCIIOJIb30BaAHUA
KpUTCPUCB OLCHKH KadueCTBa n HaaACKHOCTHU (I)YHKLII/IOHI/IpOBaHI/ISI
I/IH(bOpMaI_II/IOHHLIX CHUCTEM, NPHUMCHCHUS MCTOJHUKHU TCCTUPOBAHUA
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pa3pabaTbiBaeéMbIX PHIIOKEHUH; yIOpaBiIeHUs MPOLECCOM pa3pabOTKU
MIPUJIOKEHUH C MCIIOJIb30BAaHUEM UHCTPYMEHTAIbHBIX CPEJICTB;

YMeTb OCYHIECTBIIITh MAaTEMaTHYECKYI0 W MH()OPMAIMOHHYIO MOCTaHOBKY 3a/ad 10
00paboTke nH(pOpPMAIMH, UCTIOIH30BATH AITOPUTMBI 00PaOOTKK HMH(pOpMAUU
IUISL  Pa3MYHBIX TPWIOKEHUH; YMETh pelaTh MPHUKIAJHBIE BOMPOCH
MHTEIUIEKTYaJIbHBIX CHCTEM C HCIOJIb30BAaHMEM, CTAaTHYECKHX SKCIEPTHBIX
CHCTEM, OKCIIEPTHBIX CHCTEM pEaJbHOTO BPEMEHH; HCIIOIb30BATh S3BIKU
CTPYKTYPHOTO, OOBEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMHUPOBAHUS U S3bIKA
CIEHApHeB JUIsI CO3JaHMSl  HE3aBHCUMBIX IPOrpaMM, pa3padaTbIBaTh
rpadudeckuii uHTEpQEc MPUIOKEHHS; CO31aBaTh MPOEKT MO pa3padoTke
OpwiIoKeHus ¥ (GopMynupoBaTh €ro 3aaa-ud, BBINOJHATH YIPaBICHUE
MIPOEKTOM C MCIOJIH30BAHUEM HHCTPYMEHTAIBHBIX CPE/CTB;

3Hath OCHOBHBIE BHJIbI M MPOIEaypbl 00pabOoTKH MHGOPMAIUU, MOJECIU U METOJbI
pemeHust 3agady o0paboTku MH(popManuu (reHepanus OTYETOB, IMOAJIEPIKKA
MPUHATHS PELICHUH, aHallu3 JaHHBIX, UCKYCCTBEHHBIM MHTEIUIEKT, 00paboTKa
M300pakeHmit); CEpBUCHO — OpPUEHTUPOBAaHHBIE apXuTeKTyphl, CRM-cucremsl,
ERP-cucremsr; 00BEKTHO-OPUEHTUPOBAHHOE IPOrPaMMHPOBAHUE;
cnenu(UKauy  SA3bIKa, CO3AaHHWE  TPapUUECcCKOro  IOJIb30BATEILCKOTO
untepdeiica (GUI), ¢aiinoBelii BBOA-BBIBOMA, CO3JaHHE CETEBOrO CepBepa U
CETEeBOr0 KJIIMEHTA; TUIAT(OPMBI JJISi CO3/IaHUs, HCIIOTHEHHS U YIPABJICHUS
MH(OPMALIMOHHONW CHUCTEMOI; OCHOBHBIE MPOLECCHl YIPABIEHUS MPOECKTOM
pa3paboTKHu.

B cootBerctBUM ¢ paboueit mporpammoit [IM.02. OcyiiecTBieHHE WHTErpaluu
IIPOrpaMMHBIX MoayJell npaktudeckue padorsl mo M/IK 02.02 MHcTpyMeHTallbHBIE CpECTBA
pa3paboTKK MPOrpaMMHOr0 oOecreyeHHs pa3OMThl Ha JBa CeMecTpa — TPETHH M uYeTBEepThIN
cemectprl. llemecooOpa3HOCTh MaHHOW TPYNNHUPOBKH  OOYCIIOBIIEHa HEOOXOJIUMOCTBIO
0000111eHUs U CUCTeMaTH3allM1 3HAaHUH [epe]] SK3aMEHOM.

PabGouas mnporpamma mnpodeccHOHaIBHOIO MOIYJS MNpPeAyCMaTpUBaeT IpPOBEIECHUE
npaktuyeckux pador mo MK 02.02 MHcTpyMeHTanbHbIE CpeCTBa pa3pabOTKH IPOrPaMMHOTO
oOecneuenus B oobeme 30 yacos.

Iops10k BHINOJHEHUS PAKTHYECKOH padoThI

e 3amucarh Ha3BaHHUe paloOThI, €€ LeNb B TETPA/Ib;

®  BBINOJHUTH OCHOBHBIE 33/1aHUSI B COOTBETCTBUHU C XOJIOM pabOThI;

e  BBINOJHUTbH UHUBHyaJIbHbIC 3aJaHUS.

PeKOMeH}]aHI/II/I mnmo O(I)OI)M.TICHI/IH) HpaKTI/I‘leCKOﬁ paﬁOTLI

3ajaHuss  BBINOJHAIOTCA  oOydaomuMucs no  maram. HeobOxoaumo — cTporo
MPUICPKHUBATHCS TOPsIIKA AEHCTBUI, OMMCAHHOTO B IPaKTHUECKON paboTe

Pe3ynbTarhl BRINONMHEHUS MPAKTUYECKUX pabOT HEOOXOAMMO COXPAHSATh B CBOEH Namke
Ha koMnbloTepe uiu USB — Hakonurene.

B cnyuae mpomycka 3aHATHII 00ydYarouiuiics OcBaMBaeT MaTepHUall CaMOCTOATEIHHO B
CBOOOHOE OT 3aHATUIN BpeMs U CAAET MPAKTHUECKYIO paboTy ¢ HOSACHEHUSIMU O BBITIOJIHEHUH.

Kpurepun oneHkHn npakTH4ecKkoi padoThI

e HaJM4Me LeNU BBIOJHAEMON paboThl, BHIIOJHEHHE 00Jee OJOBUHBI OCHOBHBIX

3a/laHui (yIOBJIETBOPHUTEIHHO);

e HaIMYME LENU BBIIOJIHIEMOM pabOTHI, BBHINOJIHEHHE BCEX OCHOBHBIX M Oolee

MIOJIOBUHBI JOTIOJIHUTEIbHBIX 3a/1aHUH (XOPOILIO);
e HajgMuMe LEeJIM BBINOJHAEMON paboThl, BBIIOJIHEHHE BCEX OCHOBHBIX U
MHAUBUAYAJIbHBIX 3a/1aHu# (OTJIIMYHO).




IlepeyeHn NpakTHYECKUX padoT

Ne | HaumenoBanue
pasmeioB  HW TEM . O0beMm
HanmeHoBanue 1a00paTopHBIX Pa0OT M MPAKTHUECKUX 3aHATHHA
po¢eCcCHOHATBHOTO 4acoB
monyis (ITM)
Pazgen 2. CpeacTBa pa3padoTku NPOrpaMMHOr0 odecreveHns
MJK 02.02 UncTpyMeHTATBbHBIE CPeACTBA pa3padoTKH NMPOrpaMMHOI0
obecnevyeHus
1 Jlaboparopnas pabota Nell «Pa3zpaboTka CTpYKTYpbI IPOEKTa» 2
2 JlaboparopHast padota Nel2 «Pa3paboTka MOIYIBHOM CTPYKTYpHI | 2
MpOeKTa (IuarpaMMbl MOIYJICH )»
3 JlaboparopHas pabora Nel3 «Pa3paboTka mepedHs apTe(akToB U | 2
MIPOTOKOJIOB MPOCKTa»
Tema 2.2.1 P P "
4 COBDEMOHHBIC JlaboparopHas pabota Nel4 «Hactpoiika paboTbl cucTeMbl 2
P KOHTpOJISl BEpCUil (THIIOB UMIIOPTUPYEMBIX (hailyioB, myTei,
TEXHOJIOTUH U .
(hUITBTPOB U Ap. TApaMETPOB UMITOPTA B PEIIO3UTOPHIA)»
UHCTPYMEHTBI v
5 e — JlaboparopHas padora Nel5 «Pa3paboTka u WHTErparyst MOAyjieun | 2
p MpoekTa (KoMaHHast paboTa)»
6 JlaGoparopHast pabotra Nel6 «Otiagka OTACIBHBIX MOIYJCH | 2
MPOTPAMMHOT'0 TIPOEKTa
7 Jlaboparoprass pabora Nel7  «Opranuzamusi o0paboTkw | 2
HCKIJIFOUECHUI»
8 JlabopartopHas pabota Nel8 «lIpumeHeHHE OTIAOYHBIX KIACCOB | 2
B TIPOCKTE)
9 JlaboparopHas padota Ne19 «OTiiagka mpoeKTa 2
10 JlaboparopHast pabora Ne20 «MHcmekums koma Moayied | 2
MPOCKTa»
Tema 2.2.2 "
11 . JlabGopatopHass pabora N2l «TectupoBanue uHTepdeiica | 2
HNuctpymenTapuit N
MOJTb30BATEIIS CpeJCTBAMH  HHCTPYMEHTAIBHOM cpeabl
TECTUPOBAHUS U 6
aHalM3a KauecTBa DASPELOTII
12 DO DAMMHEIX JlaboparopHas pabora Ne22 «Pa3paboTka TeCTOBBIX MOAyJeH | 2
P . pe ot MPOEKTA JJIsl TECTUPOBAHUSI OTJCITBHBIX MOYJICHY
13 pea JlaGoparopHas padota Ne23 «BpbinosHeHHe (YHKIIMOHAIBHOTO | 2
TECTUPOBAHHSD)
14 JlaboparopHas padoTta Ne24 «TecTupoBaHUE HHTEI DAL 2
15 JlaboparopHast pabota Ne25 «J/lokymeHTHpOBaHHE pe3yabTaTOB | 2
TECTUPOBAHHSD)
Hroro 90




JladopaTopHas padora Nell «Pa3padoTka CTPYKTYPhI IPOEKTA

ean padoThi:

@opMHIpOBaHIE HABBHIKOB IIOCTAHOBKHY 33/1a4M M pa3pabOTKH TEXHUYECKOTO 3aJaHHs Ha
[POrpaMMHBIN MPOIYKT.

3anaHue

1. BeiOpatp BapHaHT 33JjaHus Ha MPOEKTUPOBAHUE U Pa3pabOTKy yIeOHOU IPOTPaMMEI.

2. B cooTBeTCTBHH C BAPUAHTOM BBIMOIHHUTH Pa3pabOTKy TEXHHUYECKOTO 3aJlaHHs, KOTOPOE
JOJDKHO BKJIFOYATH!

0 BBEJICHHE;

0 OCHOBaHUeE JJIs1 pa3pabOTKy;

0 Ha3HAYCHHUE;

0 TpeboBaHMs K MPOrpaMMe B IPOrpaMMHOMY TIPOIYKTY;

0 TpeOOBaHMS K IPOTPAMMHOM TOKYMEHTAITHH.

3. Opopmuts otuet. Conepkanue oTyera:

0 Tema JabopaTOpHOM pabOThI

0 1eIb T1abopaTopHOH PabOTHI

O OTBCTHI Ha KOHTPOJIBHBIC BOIIPOCHI

0 3aJlaHNe Ha JIADOPaTOPHYIO paboTy

0 pa3paboTaHHOE TEXHUYECKOE 3aJaHne

0 BBIBOJIBI IO TPO/IEIIAHHON padoTe.

BapuanTsl 3ananuit

1.
2.

10.

11.

12.

13.
14.

BBecTH BelecTBEHHYI0 MAaTPHILy Pa3MEPHOCTH N * M MOCTPOYHO, & BBIBECTH 110 CTOJIOIAM.
BBISICHUTH CKOJIBKO IOJIOKUTENBHBIX AJIEMEHTOB COIEPKHUT MATpHIA pa3MEpHOCTH N * M ,
ecnu a ij = sin(i+j/2).

JaHa xBajpaTHasi BELIECTBEHHAs] MaTpHULa pa3MEPHOCTH N. SIBiseTcs Ju MaTpULa
CUMMETPUYHON OTHOCUTENBHO INIABHOW AHATOHAIIH.

Jana kBagpaTHas BEIIECTBEHHAsI MaTPHUIlA pa3MepHOCTH N. TpaHCIIOHMPOBATH MaTPHUILY.
JaHa kBagpaTHasi BELIECTBEHHAsI MaTpula pa3MepHOCTH N. CpaBHUTh CyMMY 3JIEMEHTOB
MaTpPHIIbI HA TJIABHOW W TIOOOYHOMN JIMaroHasX.

JaHa xBagpaTHas BeLIECTBEHHAsl MaTpulla pa3MepHOCcTH N. HaliTu Konu4yecTBO HyJIEBBIX
3J€MEHTOB, CTOSIIINX:

BBIIIIE TJIABHOM JMaroHalIu;

HIDKE TJIaBHOM JHaroHaliu;

BBIIIIE U HIXKE MTOO0YHOIA.

Jana BemecTBeHHAss MaTpuila pasMepHocTd N * m. Ilo mMaTpuile MOTYIUTH JIOTHUCCKHUI
BEKTOp, TPHUCBOWB ero K-oMy sjeMeHTy 3HaueHHe TrUE , eClId BBIMOJHEHO YKa3aHHOE
ycioBue u 3HaueHne False nHaue:

Bce 21eMeHTHI K cTob11a HyIeBhIE;

3JIEMEHTHI K CTPOKH MaTpPHIIbl YIOPSIOUYCHBI 110 YOBIBAHUIO;

K cTpoka MaccuBa CHMMETpHYHA.

Jana BemecTBeHHass MaTpuia pasmepHoctd n * m. ChopMHpOBaTh BEKTOp b, B KOTOPOM
AJIEMEHTHI BEIYHUCIIIOTCS KaK:

MIPOU3BEICHUE JIEMEHTOB COOTBETCTBYIOIIUX CTPOK;

cpemHee apuMETHIECKOE COOTBETCTBYIOIINX CTOIOIIOB;

Pa3HOCTh HANOOJBITNX U HAUMEHBIITUX YJIEMEHTOB COOTBETCTBYIOIIHNX CTPOK;

3HAYCHHUS MTEPBHIX OTPUIIATEIHHBIX JJIEMEHTOB B CTOJIOIIE.

[laHa BelecTBeHHAs MaTpHUIla pa3MEPHOCTH n * m. BeiBecT HOMEpa CTOJOIOB, COAECPIKAIIUX
TOJBKO OTPUIATENbHBIE JIEMEHTHI.

Jlana BemecTBeHHas MaTpHIla pa3MepHOCTH N * M. BeiBecTn HOMeEpa CTPOK, COAEPKAIIHIX
0O0JIbIIIE TIOJIOXKHUTETBHBIX SJIEMEHTOB, YeM OTPHUIATEIILHBIX.

[laHa BemecTBeHHAs MaTpuIia pa3MepHocT N * M. Haiitu o0niyo cymMMmy 3J1IEMEHTOB TOJIBKO
TEX CTOJOIOB, KOTOPHIE MMEIOT XOTsI OBl OIMH HYJICBOU DJIEMEHT.

JlaHa BemecTBeHHAs MaTpuUIla pa3MepHOCTH N * M. [loMeHATH, MecTaMu CTPOKH ¢
MaKCUMAaJIbHBIM U MUHUMAJIbHBIM J€MEHTaMHU.

JlaHa BemecTBeHHass MAaTPHIIa pa3MepHOCTH N * M. YV nanuth K cTo0€e1] MaTpHIBL.

Jlana BemecTBeHHas KBajpaTHas MaTpuiia pasMepHocTd N. [ToMeHSATh MecTamMu DIeMEHTHI
[JIABHOM ¥ TOOOYHOM IMAarOHAIeH MaTPHUIIBL:



0 CTPOKaM;
0 cTONIOLAM.

15. /lana BemiecTBeHHAsi MaTpHLa Pa3MEPHOCTH M * N. YIOPSAAOUNTH 3JIEMEHTHI KaKJOH YeTHON
CTPOKH TI0 BO3PACTaHUIO.

16. /lana BelecTBeHHAs] MAaTPHUIIA Pa3MEPHOCTH M * N. PacmonoXuTh BCe SIEMEHTHI MATPHIIBI 11O
yOpiBanu10. O0X0/ MaTPUIBI OCYLIECTBIATH 10 CTPOKAM.

17. Jlana BemiecTBeHHAs MaTpUla pa3MepHOCTH M * N. OnpenenuTs HHACKCH IEPBOTO HYJIEBOTO
aneMeHTa MaTpumbl. O0X0 MaTPHUIIBI OCYIIECTBISATH IO CTOIOIAM.

18. M3BecTHO mosoxkeHue ABYX (ep3eii Ha ImaxMaTHOH Jocke. BeloT i oHm Apyr apyra?

KoHTpoJbHbIE BONPOCHI

1. llepeuncnute 3Tambl pa3pabOTKH MPOTPAMMHBIX TPOTYKTOB.

2. Jlns 4ero HeoOXOAUMO TEXHUYECKOE 3aaHue?

3. Kro 3annmMaercs pa3pabOTKOM TEXHUIECKOrO 3adaHus?

4. Kakue MyHKTHI BKIIOYAET TEXHUUECKOE 3aaHue?

Conep:xkanue oT4yeTa

1) TUTYJIBHBIN JHCT.

2) HaumeHoBaHue 1 11ei1b paboTHI.

3) Kpartkoe TeopeTnieckoe onmucaHue.

4) 3aianue Ha 1a00paTOPHYIO paboTy.

5) JlucTuHT porpaMmabl.

6) Pe3ynbTaThl BBIOJIHEHHS IPOTPAMMBI.



JladopaTtopHas padoTa Nel2 «Pa3paboTka MOayJIbHOI CTPYKTYPBI IPOEKTA (IHATPAMMBI
MoayJieii)»

Pa3paboTka 3CKH3HOI0 MPOEKTa

OCKHW3HBIA TPOEKT BO3HHWKAET KaK pe3ylbTaT aHamm3a TpeOOBaHWN, MPEIBIBICHHBIX K
OporpaMMHOMY TIpOAYKTy. B Hem B oOmem Buae QOpMyIHpYIOTCS yKa3aHHsS 1O CO3JaHHIO
MIPOrPaMMHOTO TIPOAYKTA. 31€Ch CTABHUTCS 3ajada [T KaXXJI0To pa3paboTdnka, OMICHIBAIOTCS allTOPUTM
pemieHnst 3a7adu, CIocOObI B3aMMOJEHCTBHS CO31aBaeMOr0 MPOAYKTa C IPYTMMH MpPOTpaMMaMH M
yCTpoiicTBaMH BBOJA- BBIBOJIA, BBIOMPAIOTCS CTPYKTYPbl AaHHBIX, ONPEAETSIOTCS CIOCOOBI XpaHEHHS
JIAHHBIX Ha TUCKE WK B 0a3e NaHHBIX.

OCKU3HBIH TIPOCKT HE MOXKET OBITh CIAUIIKOM OonbimuM. OH JOKEH OBITh 0003PHUMEIM,
CXEMaTUYHBIM, YETKO TOKA3bIBAIOIINM OCHOBHBIC 3Talbl CO3AaHUs MPOTpaMMHOro mpoaykra. OObIYHO
SCKU3HBI MPOEKT CONEPXHUT He Oonblie 5— 6 crpaHul] Tekcta. K HeMy mpumarairorcsi AuarpamMbl,
PUCYHKH Y YE€PTEXH, a TAKKe KaJCHIAPHBIN IJIaH BBITIOTHEHHS MTPOEKTA.

[locme TOoro Kak SCKM3HBIN MPOEKT CO3/IaH, OH pa3faeTcs BCEM YYaCTHHKaM pa3paOOTKH st
uzyueHus u oOcyxnaeHus. Kaxapiii pa3paboTunk 0oOZyMBIBACT CBOW YYacTOK NPOEKTa, BHOCHUT CBOU
MIPEIJIOKEHHSI ¥ IONIOTHEHN S, KOHKPETU3UPYET IUIaH BHITIOJTHEHHS MTPOEKTA.

Pa3paloTka TeXHMYeCKOr0 MPoeKTa

[Tocne m3yueHUs] 3CKU3HOTO IMPOEKTa BCEMH 3aWHTEPECOBAHHBIMM JIMIIAMHM HACTYMaeT BpeMs
CO3JIaHHS TEXHUYECKOTo MpoeKTa. B ero obcykaeHnn NpuHUMaeT ydacTue BCs KOMaHIa pa3paboTUNKOB
MO PYKOBOJICTBOM MEHeEKepa mpoekTa. Kaxaplii pa3paOOTYMK BHOCHT CBOU MPEIOKEHHS II0
peanu3anuyd W YIYYIICHHIO MPOEKTa, YTOYHSET W JETATU3UPYeT OTHOCSINHECS K HEMYy IMOJIOKEHUS
MPOEKTa, coriacyeT HHTepdeichl ¢ APYrUMHU pa3padOTINKaAMH.

Texanyeckuit mpoekT OymeT pabounM JOKYMEHTOM Ha BCE BPEMS pEaIM3allid MPOEKTa, IOITOMY
OH JIOJDKEH OBITh TIOHSATEH M MPUEMIIEM ISl BCEX MPOTPaMMHUCTOB. B HEM He TOIDKHO OBITH HEJIOMOJIBOK,
JIBYCMBICIICHHOCTEH, HE JIOJIKHO OCTaBaThCs MPOOEIIOB M HEJJOTOBOPCHHOCTEH.

[Ipu pa3paboTKe TEXHUYECKOTO MPOEKTa OKOHYATENBbHO OMNpeAemseTcss KOHQHUrypauus
TEXHUYECKUX CPEJICTB, W BCS NaibHEWIIas paboTa BElETCS C YIETOM ATON KOH(PHUTyparuu. Y TOUHSETCS
OlepalMoHHasl cpeAa, B KOTOpoi OyAeT (QyHKIMOHHPOBAaTH MPOTPAMMHBIA MPOIYKT, U CHCTEMHOE
nporpamMmMHoe obecriedenue. Hanpumep, Web-npunoxenne padotaet B Opaysepe. bpaysepbl mo-pazHomy
naTeprperupytoT s36ikn HTML n JavaScript, mosToMy Hajno cpasdy pemmuTbh, OyneT 1 MpOTrpPaMMHBIH
MPOJYKT paccunTaH Ha ONpeAeNIeHHBIN Opay3ep WM OH JIOJKEeH paboTarh B MoOOM. B mepBoM ciydae
pa3paboT4YMKK MOTYT BKJIFOYHTH B IPOIYKT JIOMIOTHUTENIbHBIE BO3MOXKHOCTH 51361k0B HTML u JavaScript,
HMHTEPIIPETUPYEMbIe TaHHBIM Opay3epoM, BO BTOPOM — JIOJDKHBI MCIOJIB30BATh TOJBKO CTaH/IAPTHEIC
KOHCTPYKITUH, YTO MOXET 3HAYUTEIHHO 3aTPYJHUTH Pa3padoTKy.

TEXHUYCCKOM IMPOCKTEC YTOUYHAIOTCA TUIIBI U CTPYKTYPBI UCXOJHBIX U IIPOMEKYTOUHBIX NJAaHHBIX,
MIOJIHOCTBIO JIETATU3UPYETCSl aJTOpPUTM peIIeHHs 3ajadd. 3ajjada pa3OuBaeTcsi Ha MOJYJH, KOTOpHIE
pactpenensoTcs Cpeu MPOrpaMMHUCTOB.

[Ipu 00BEKTHO-OPHUEHTHPOBAHHOM MPOESKTUPOBAHUH B TEXHUYECKOM TPOEKTE OIPEIEISIOTCS BCE
06'I)CKTBI, HeO6XOI[I/IMBIe JJId OCYHICCTBIICHUA MPOCKTAa U BBIABIIAIOTCA CBA3U MCKAY HUMMU. ITomHOCTEIO
BBITIMICHIBAETCS CTPOCHUE KAXKIOTO O0BEKTa, ero mois M Meroabl. OOBEKTHI 3alHCHIBAIOTCS B BHJIEC
nHTep(dericoB mim abCTPaKTHBIX KJIACCOB, AajibHEHmas pa3paboTka KOTOPBIX MOPYYaeTCs KOHKPETHBIM
MIPOrPaMMHUCTaM.

[Tocme mpopaboOTKK TEXHUYECKOTO MPOEKTa Ka)IbIM yYaCTHHKOM pa3paboTKu coOuparoTcs u
0000mIaroTCsT UX yTOYHEHHs] W 3amedaHus. OKoHUaTenbHas BepcHs MPOEeKTa OOCYKIAAeTCs KOMaHION
pa3paboTunkoB. MeHemKep MPOEeKTa BBIHOCHT TEXHHYECKHUU MPOEKT Ha YTBEP)KIEHHE DPYKOBOJCTBOM
(upmbI-pazpaboTuMka M 3aKa34MKOM MPOTPAMMHOTO MpoAykTa. llocie 3Toro TeXHWYECKWiH MPOeKT
CTaHOBHTCS pabOYUM MIPOEKTOM JUIS TPYIIIBI pa3padOTIYHKOB.

Pa0oumnii npoekTt

ITocne YTBCPKACHUA TCXHHUYCCKOTO IMPOCKTAa OH CTAHOBUTCSA OCHOBHBIM pa6OLII/IM JOKYMECHTOM
JUTST KOMaHIBI pa3pad0TIMKOB MPOTPAMMHOTO TPOAYyKTa. Pabounii mpoeKT — 3T0 OONBIIOH, TOAPOOHBIN
JOKYMEHT, HanOoJiee MOJIHO OMHMCHIBAIOLINNA OyIyIIi MPOrpaMMHBIN MPOAYKT U IJIaH €ro co3aanus. B
HEM COJep)Karcsl JeTalbHble YKa3aHUs KaXIOMy pa3paOOTUYMKy M KOMaHJIE B LIEJIOM, OIpenesieHa
CTpyKTypa 0a3pl JMaHHBIX WM JAPYTHUX XPaHWIHI] JaHHBIX, KOTOpPOW OyIyT pyKOBOACTBOBAaTHCS BCE
paspaborunku. Kopoue roBops, B pabouyeM NpoeKTe NOJKHBI COICPKATHCS BCE CBEACHUS, HYXKHBIC
KaXIOMYy pa3pabOTUMKy M KOMaHZIE B LIEJIOM. B 4acTHOCTH, B HEM AOJDKHBI OBITH 3allMCAaHBl 3TAlbl U
CPOKH pa3pabOTKH, YTOOBI KaXKABIH MPOTPAMMHUCT TBEPAO 3HAI UX.



I[Iprn 0OBEKTHO-OPUCHTUPOBAHHOM MPOEKTHPOBAHWK B paboO4YeM TMPOCKTE JOJDKHBI OBITH
MOJTHOCTBIO OIMCAHBl BCE KJIACChl M CBS3M MEXAY HUMH. DTO OIMCAHUE MOXHO cIeNlaThb B BHUJE
aOCTPaKTHBIX KIIACCOB MM MHTEP(]ECcOoB, HA sI3bIKe pa3pabOTKY WM HA S3BIKE ONMUCaHUsA. BakHO, YTOOBI
BCE YYaCTHHKH MIPOEKTa MPABWIHLHO TOHUMAIH 3TY 3alMCh U OJJUHAKOBO HHTEPIPETHPOBAIIH €€.

KaxxnoMmy ygacTHHKY MpoeKTa BBIAAETCS SK3eMILULIp pabodero mpoekTa. [Ipu BcIkoM M3MEHEHUH
pabouero mpoekTa y4acTHHKH IOJy4aloT €ero HOBYIO Bepcuio. B HacTosimee Bpems ¢ pasButiem Web-
TEXHOJIOTHH, KaK MpaBWIIO, CO3JacTCs COOCTBEHHBIH CalT Ans Kakaoro mpoekra. Bcee paboune
JOKYMEHTHI IMyOJIMKYIOTCSI Ha 3TOM caifTe, a IpH Ka)XI0M WX W3MEHEHWH yYaCTHHKH MPOEKTa MOITYJaroT
yBEOMJICHHUE I10 AIEKTPOHHOM MOoYTe.

YnpaxHenus

1. Pa3paboTaiiTe MpoeKT aBTOMATH3AIIMN OMOIMOTEYHOTO KaTaiora.

2. llpoBenute ananu3 padOTHI AeKaHATa U pa3paboTaiiTe MPOEKT ero aBTOMAaTHU3aIUH.

3. Ilpoananusupyiite nHGOPMALMOHHBIE IOTOKU Bamiero (hakyabTeTa U CIIPOSKTHPYHTE
KOMITBIOTEPHYIO CHCTEMY WX 00pabOTKH.
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JlaGopaTopHasi padora Nel3 «Pa3padorka nepeuHsi apTe()akToB H MPOTOKOJIOB MPOEKTA»

CucTeMHBI aHAJIN3 U YTH PellieHus! 3a/1a4H

[Ipu paspabotke IIC uvenoBex mmeer neno ¢ cucremamu. [lon cucmemou OyneM TOHUMAThH
COBOKYITHOCTh B3aUMOJCHUCTBYIOIIMX (HAXOAALIMXCS B OTHOILICHMAX) APYr ¢ Ipyrom siementos. IIC
MO>KHO PacCMaTpHBaTh KaK MpUMeEp cUCTeMBbL. JIornuecku cBsi3aHHBIA HA0Op MPOrpamMM SIBISETCS APYTHM
npuMepoM cucTeMbl. Jlrobasi oThnenbHas mporpamMma Takke sBisercss cucrteMoil. [loHsTh cucremy —
3HAYUT OCMBICIIEHHO NepedpaTh BCe IMyTH B3aUMOAEHCTBHSA MEKIY €€ 3JIeMEHTaMU.

Lenpro cucTteMHOro aHaiau3a B HambOosiee OOIIEM BHIE SBISIETCS ONMCAHME M HCCIIEIOBAHUE
cucreM, ompeneneHue myted m meronoB paspaborku I10. Cucrema XxapakTtepuzyercs CTPYKTYpOH
noBeneHueM. llpuMenntensHO K pa3paborke 110 cucTeMHBIH aHaNMHM3 TPEACTABIISIET COOOM aHaIu3
CYIIECTBYIOIIEH CTPYKTYpPhI OTHOIIIEHUH B PaMKaX KOHKPETHOW MPEeIMETHON 00JIaCTH, BBISIBJICHHE POJIH U
MecTa Oyayliel mporpaMMHON CHUCTEMBI, €¢ OCHOBHBIX (DYHKIIMI U CBOMCTB. B 3TOi CBSI3M CHCTEMHBIN
aHaJIN3 TaKKe MO>KHO Ha3BaTh 8HEUHUM NPOEKMUPOBAHUEM.

OTan CUCTEMHOT0 aHaJlM3a COCTOUT U3 CIEAYIOUINX TPeX CTaMii:

1. obGocHoBanue HEOOXOAUMOCTH Pa3pabOTKH MPOTrPaMMBL;

2. Hay4dHO-HccienoBarensckue padotsl (HUP);

3. pa3paboTka M YTBEPXKICHUE TEXHUYCCKOTO 3a[aHMsl.

Ha mepBoii cTagny BBHIMOTHAIOTCS MOCTAHOBKA 3a/laud, cOOp MCXOIHBIX MaTepuasioB, Brioop u
o0ocHOBaHWE KpuTepreB 3(PPEeKTUBHOCTH W KadyecTBa pazpabaThlBaeMON MPOrpaMMBI, O0OOCHOBaHHE
HEO0XOIMMOCTH POBEACHUS HAyYHO-HCCIE0BATEILCKUX PAOOT.

Ha cramum Hay4HO-MCCIENOBATENbCKAX pa0OT PElIaloTCsl CIEAYIONINe 3alaud: ONpeaeiseTcs
CTPYKTypa BXOJHBIX M BBIXOJHBIX JaHHBIX, OCYIICCTBIISICTCS NpPEABAPUTENBHBIA BBHIOOD METOJOB
pemieHus 3aaad, 0OOCHOBBIBAETCS ILIEIECOO0Pa3HOCTh NPUMEHEHUs] paHee pa3paboTaHHBIX MPOTpamM,
OTIPENENISIOTCSl  TpeOOBaHMA K TEXHMYECKMM CpEICTBaM, OOOCHOBBIBaeTCS  MPUHLIUIHAIbHAS
BO3MOXKHOCTb PEIIEHUs IOCTABICHHON 3aJauu.

Ha cragun pa3pa®oTku W yTBEpXKIEHHS TEXHHYECKOTO 3aJaHusl ONpPENesoTcs TPeOOBaHHUS K
mporpaMme, pa3padaThIBalOTCS TEXHUKO-JKOHOMHUYECKOTO OOOCHOBaHUSA pa3pabOTKH  Mporpamm,
OTIPENENSIOTCSl  CTaluM, OJTalmbl M CPOKM pa3pabOTKM TporpamMMbl M JOKYMEHTAallUd Ha Hee,
COTJIACOBBIBACTCS U YTBEP)KIACTCAMEXHUUECKOEe 3a0aHuUe.

PesynpTar cuctremHoro asammza —  cnenuuKanMsi (TEXHHYECKOE 3aJaHHE) Kak
CaMOCTOSITEIbHBIH JIOKYMEHT MMEET OYCHb BKHOE 3HAYCHHE. DTOT JOKYMEHT SIBJIsieTCS (hopMalibHBIM
COTJIAIIEHHEM MEX/Ty 3aKa34MKOM TPOYKTa U €ro pa3padoTInKaMH.

B nacrosmee BpeMsi MOXHO BbIIENUTH NATh OCHOBHBIX MOAXOIOB K OpraHM3allMM Ipolecca
CO3JIaHHS ¥ UCTIOJIB30BaHMS IPOTPAMMHOTO 00ecIeueHHSI.

1. Boodonaomnuwiii nooxoo. Ilpu Takom noaxoxae paspadotka [1C cocrout u3 ienoyku 3ranos. Ha
Ka)X/IOM 3Tarle CO3Jar0TCs JOKyMEHTHI, HCIOJIb3yeMble Ha MOCIIEAYIOIEeM 3Tane. B ucxoaHom
nokymeHnte (Qukcupyrorca TpeboBanus Kk 1IC. B koHme 53Toi 1emodkw co3AaroTCs
nporpaMmsl, Bkitogaemsle B [1C.

2. Hccneoosamenvckoe npoepammuposanue. ITOT TOAXOM NPEAIoNaraeT ObICTPYI0 (HACKOIBKO
3TO BO3MOXHO) peanuzanuio padounx Bepcuil nporpamm IIC, BBIMONHSIOMIMX JHUIIB B
nepBoM TpuOmKeHnn TpeOyemble QyHKIUH. [locie SKCIEpUMEHTAILHOTO TMPUMEHEHHUS
pearn30BaHHBIX TPOTPaMM TMPOHM3BOAMTCS HX MOTUQHKALUS C IETbI0 cAelaTh ux Ooiee
MOJIE3HBIMHU IS TIOJIb30BaTEIe. DTOT Mpolecc MOBTOpsieTCst A0 TeX mop, noka [1C ve Oyner
JIOCTATOYHO IPHUEMJIEMO JUIsl ITOJIb30BaTeNIed. Takol MoAXox IPUMEHSIICS HA PaHHUX ATanax
pasBUTHS TMPOTPAMMHPOBAHHS, KOTJIA TEXHOJOTMH TPOTPAMMHPOBaHHsS HE TIPUIaBan
00JIBIIOTO 3HAUYEHUs (MCIOIb30BANACh HHTYUTHBHAS TEXHOJIOIHsA). B HacTosee BpeMs 3TOT
nojaxona npumensiercst ans pazpaborku Takux IIC, ansi KOTOpPBIX MOJIB30BATeNM HE MOTYT
TOYHO cHOopMyIHPOBaTH TpeOOBaHHS (HANpPUMED, VIS Pa3pabOTKH CUCTEM HCKYCCTBEHHOTO
WHTEJUICKTA).

3. Ilpomomunuposanue. DTOT TOAXOH MOJACIMPYET HadalbHYyI0 a3y HCCIEA0BATEIbCKOTO
MIPOrPaMMHUPOBAHUS BIUIOTH J0 CO3/aHUS padOYMX BEepCHHd MPOrpaMM, NpeaHa3HAYECHHBIX
JUT TIPOBEACHHS IKCIEPUMEHTOB C IENbI0 yCTaHOBUTH TpeOoanusa k 1IC. B nanpheiimem
JOJDKHA TociienoBarh paspaboTka IIC mo ycTaHOBIEHHBIM TpeOOBaHHMAM B paMKax KaKoro-
0o Apyroro noaxoaa (HampuMmep, BOAONAIHOTO).

4. @opmanvuvie npeobpazoéanus. ITOT TOAXOH BKIOYAET pPa3pabOTKy (OpMaIbHBIX
cnenndukanuid [1C u npeBpaleHe ux B MPOrpaMMbl IIyTeM KOPPEKTHBIX MPeoOpa3oBaHU.
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Ha stom moaxome 6asupyercs kommbioTepHas texaomorust (CASE-TexHomorus) pa3padboTku
IcC.

Cohopounoe npocpammuposanue. ITOT moaxon mnpeamonaraer, yro I[IC koHcTpympyeTcs,
TJIABHBIM 00pa3oM, W3 KOMIIOHEHTOB, KOTOpPbIE yXKe CyNIeCTBYIOT. JIOIKHO OBITh HEKOTOpPOE
xparmwmie (OnOIMOTeKa) TaKUX KOMIIOHEHTOB, KaKAas M3 KOTOPHIX MOYKET MHOTOKPATHO
ucnonb3oBatbcst B pasHbix  [IC. Takwe  KOMIIOHEHTHI  HAa3bIBAOTCS  NOBMOPHO
ucnonvzyemvimu(reusable). Ipouece pazpadotku I[1C npu naHHOM TOAXO/E COCTOUT CKOpee
13 cOOPKH MPOrpaMM U3 KOMIIOHEHTOB, YeM U3 MX MPOrPaMMHUPOBAHHSI.

3aganue

1. B coorBeTcTBHH C IOATOTOBJICHHBIM TCXHHUYCCKHM 3aJaHUCM BBIIIOJTHHUTH pa3pa60TKy

crienduKaMi Ha MPOrPaMMHBIN MPOIYKT, KOTOPBIE AOJKHBI BKIIIOYATh:

0 crienu(UKaIUY IPOLECCOB;

0 CJIOBapb TEPMUHOB;

0 JMarpaMMBbl IEPEX00B COCTOSHUH;

0 JMarpaMMBbI IIOTOKOB C JICTaTH3alueH.
OdopmuTts otuer. ConepaHue OTYETA:

0 TeMa 1abopaToOpHOil paboTHI;

0 1eJb JJabopPaTOPHOH PadOTHI;

0 OTBETHI HA KOHTPOJIbHBIC BOMIPOCHI;

0 3aJlaHue Ha JJabOpaTOPHYIO paboTy;

0 pa3paboTaHHBIE CHIETH(PUKAIINA TTPOIECCOB;

0 CJIOBaph TEPMUHOB;

0 AvarpaMMbl EPEX0JA0B COCTOSHMUIA;

0 JrarpaMMBbl IOTOKOB C JIeTaIn3aluneii;

0 BBIBOBI 10 MTPO/ICIaHHON paborTe.

KoHnTposabHble BOpockl

Sogah~wphE

st gero paspabateIBaroTCs crienn(UKauy Ha MTPOrpaMMHBIN TIPOITYKT?
UTto MomKHBI BKIIOYATh CIeNU(MUKAINN Ha TPOTPaMMHBIN TPOITYKT?

YTo 107KHA cozlepKaTh creuduKanus nporneccoB

UTo Takoe clIoBaph TEPMHUHOB U AJIS YETO OH UCIIONIb3YETCS?

UYro Takoe nuarpaMma Mepexoa0B COCTOSIHUIN U JJIS Uero €€ UCHOIb3YI0T?
Yro Takoe 1uarpaMma IOTOKOB U JUISl 4Er0 €€ UCIOJIb3YOT?
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JlabopaTopHas padora Nel4 «Hacrtpoiika paGoThl cucTeMbl KOHTPOJISI BepcHii (THIIOB
HMIIOPTUPYeMBIX (ailjioB, myTeil, PUILTPOB U IAP. IAPAMETPOB UMIIOPTA B PENO3UTOPHUIL)»
Cucrema ympasieHHs/KOHTpoJst Bepcusmu (ot arrit. Version Control System wmu Revision Control

System) — mnporpamMHOoe oOecrieueHue i OOJierdeHHss padOThl ¢ W3MEHSIOIICHCS HHPOpMAIHEH.
Cucrema ynpaBieHHS! BEPCUSMH TIO3BOJISET XPaHUTh HECKOJIBKO BEPCHI OJHOTO M TOTO XK€ JOKYMEHTa,
MpU HEOOXOIUMOCTH, BO3BPAIIATHCS K 00Jee pAaHHUM BEPCHSIM, ONPENENIATh, KTO U KOTJa ClIesal TO iU
MHOE N3MEHEHHE W MHOTOE JIPYTOe.

Takme cuctemMbl HanOoJiee IMIMPOKO MPUMEHSIIOTCS MPH pa3paboTKe MPOrpaMMHOTO 00ECTICUeHU,
JUIE XpaHEHWs HMCXOIHBIX KOIOB paspadarbiBaeMoil mporpaMmMbl. OAHAKO, OHM MOTYT C YCHEXOM
MPUMEHSTBCS U B IPYTUX 00J1acTsAX, B KOTOPBIX BeIETCsA paboTa ¢ OOMBIINM KOJIMYECTBOM HETPEPBHIBHO
M3MEHSIOINXCS JIEKTPOHHBIX JOKYMEHTOB, B YaCTHOCTH, OHM Bc¢ dame npuMmensiorcs B CAIIP,
00BIYHO, B COCTaBE CHUCTEM ympaBieHus naHHbiMH 00 wu3menuu (PDM). Vmpanenue Bepcusimu
UCIIONb3YETCsl B MHCTPYMEHTaX KoH(urypaimonHoro ynpasinenus (Software Configuration Management
Tools).

PacnipocTpaH¢HHBIE CHCTEMBI YIIPaBICHUS BEPCHSIMHU

e Subversion

e Darcs

e Microsoft Visual SourceSafe

e Bazaar

e Rational ClearCase

e Perforce

e BitKeeper

e Mercurial

e Git

e GNU Arch

e CVS — ycrapesias. [Toromok: Subversion

e RCS — ycrapeBmast. [Toromok: CVS

OCHOBHBIE NOHATHSA

PenozuTtopwuii (repository) — IeHTpaIbHOE XPAaHWIHIE, KOTOPOE COAEPKHUT Bepcun (aiiinoB. OdeHb
4acTo PEro3uTOPHUI OpraHusyeTcs cpeacTBamu kakoi-unoyns CYB/L.

Bepcus daitna (revision) — coctosiHue (aina B ONpEeIeHHbI MOMEHT BpeMeHH. Pernosuropuit
MPeIOCTaBISET BOBMOKHOCTh XPAHUTh HEOTPAaHWYEHHOE YMCIIO0 BEPCHI OJTHOTO U TOTO XKe (haiiia.

AxTyanpHasi Bepcusi (aiia — OOBIYHO 3TO camasi MOCJHEIHss Bepcus (ailia, pa3MEIeHHOTO B
PETO3UTOpHUH.

Pabouas Bepcust ¢aiina (working copy) — Bepcus (aiina, ¢ KOTOPOH B TEKYIIUH MOMEHT BEAETCS
paboTa, ¥ KOTOpasi He 3arpy’KeHa B pero3uTOPHil.

3arpy3ka (Upload) — pa3smenienue (aiina B peno3utopuu. B mporiecce 3arpy3ku B pPero3uTOpUit
nomenaeTcs padodas Bepcus ¢aiina.

Brirpyska (Checkout) — nomydenue ¢aiina n3 penosutopus. B mporecce BBIrpy3KH OCYIIECTBIISETCS
MOJIYYSHUE U3 PEIO3UTOPHS HEOOXO MO Bepcuu (aiina.

Cunxponuszanus (update, Sync) — mnpuBeIeHHE B COOTBETCTBHE pPabOuYMX Bepcuil (ailiioB ¢
aKTyaJIbHBIMH BEPCHSIMU B PENO3UTOPUH. B mporecce CHHXpOHHM3AIMK B PENIO3UTOPHUI 3arpyKaroTcs Te
(haiinpl, pabodre KO KOTOPBIX SABISIOTCS Ooee "cBexumu" (T.e. UMEIOT OoJiee TO3IHUE BEPCUH ), TIO
CpaBHEHHIO C (haillaMu B PEO3UTOPUH, U BBITPYKAOTCs Te (haiiiibl, paboune KOMUU KOTOPBIX YCTapelu
0 CPaBHEHHIO C KOMHSIMU B PETIO3UTOPHH.

Borland StarTeam

Borland StarTeam — oueHp MoOUIHBIH M (QYHKIHOHAIBHBIA KpPOCC-TUIAT(HOPMEHHBIH MPOIYKT,
pa3pabateiBaemblii B mpouutom ¢upmoii StarBase, kortopyro Borland mpuoOpena B konme 2002 r.
3aMeTHOEe MPEUMYILIECTBO JaHHOTO PEIICHHUS COCTOHUT B TOM, uTO Bepcus 2005 BbIcTynaeT EeHTpalbHBIM
JJIEMEHTOM CTpAaTerud yIpaBlICHUS JKU3HEHHbIM IukioM mpuinoxenuin (Application Lifecycle
Management, ALM) komnanuu Borland n obnamaer pacmmpeHHBIMH BO3MOKHOCTSIMA HHTETPAIlUN CO
BCEMH €€ KIIIOUEBbIMU TTaKETaMH, HCIIOIb3yEMBIMHU MPH pa3paboTKe NPOrpaMMHOr0 00ecedeHusl.

MS SourceSafe

Microsoft Visual SourceSafe (Visual SourceSafe, VSS) — mnporpaMMHEBIii TPOAYKT KOMITAHHH
Maiikpocodr, ¢aiin-cepBepHas cucTeMa YNpaBiICHUS BEPCHUSMH, NpeAHA3HAuYEHHAs JUIsi HEOOJBIIUX
KoMaHJ pa3paborunkoB. VSS mo3BoiseT XpaHUTh B oOuieM XxpaHwiuiue (aiuiel, paszaessieMbie
HECKOJBKUMH TIOJIb30BATEISIMU, JUIS KQXKI0TO (aiiyia XpaHUTCS UCTOpHs BepcHid. VSS BXOJUT B cocTaB
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makeTa Microsoft Visual Studio u mHTETpHpOBaH C MPOAYKTaMH ITOTO IMakeTa. JIOCTyIeH TONBKO IS
mwiatpopmel Windows. Bepcuto ans Unix monmepkuBaer kommanuss MainSoft. B HosiOpe 2005 rona
BbIlIIa OOHOBICHHAs Bepcusi mpomykra — Visual SourceSafe 2005, obemraroriasi MOBBIIICHHYO
CTaOMIBHOCTH W MPOU3BOJAUTEIHHOCTD, YIyUIICHHBIM MeXaHu3M crusHus 11 XML-daitnoB u ¢aiinos B
IOnukome, a Ttakke pabotry uepe3 HTTP. Visual SourceSafe wameneH Ha WHIMBUAYaTIbHBIX
pa3paboTunkoB 1100 HebobIIMe KOMaHAbl pa3padoTunkoB. Tam rae VSS HegoctaToyHo, eMy Ha 3aMeHY
npenyaraeTcst HOBBIA MpoaykT Maiikpocopt — Team Foundation Server, Bxomsmmii B coctaB Visual
Studio Team System.

Rational Clear Case

ClearCase nogaep:xuBaeT CleIyIOHINE BO3MOXKHOCTH, PAa3UTENIbHO OTIMYAIOIIUE €r0 B JIYYIIYIO
CTOPOHY OT JPYTHX CPEACTB KOHTPOJIS:

e OO0mmii KOHTPOJIb BEPCUi HE TOJIBKO (PaiiiioB, HO U JUPEKTOPHUN/TIOAINPEKTOPHIA;

® beckoHeYHOe YMCII0 OTBETBJIEHUN OT ONpeIeIEHHON BEPCHUH;

e AmTomarmueckas kKomrmpeccus ¢aiimoB u ux kemmpoBanue (CC MO3BOJIET XpaHHUTH OONBIIOE
KOJIMYECTBO AAHHBIX, PH BCEM IIPH 3TOM 0a3a JaHHBIX OCTAeTCsl KOMIAKTHOW U OBICTPOiA);

o [lo3BOIsIeT JIETKO KOHBEPTHPOBATh 0a3bl JAHHBIX APYTHX CPencTB KOHTpoist, Hanpumep: PVCS,
SourceSafe, RCS, CVS u SCCS;

e [lomaepxuBaeT TapajulebHYI0 pPa3pabOoTKy M MYJbTHKOMAaHAHBIC  IOJpa3JeCHUs,
pacroioKeHHbIE B reorpaduecKy yIaleHHbIX APYT OT Apyra MecTax;

e MynpruruiaropMeHHOCTh (CriocoOeH 00BeAMHNUTE EAMHON Cpefiol YIaCTHUKOB, paOOTAOIINX Ha
Pa3HBIX ONEPALMOHHBIX CUCTEMAX );

e lIMeeT MHTETpaIHIO CO CPEICTBAMH Pa3pabOTKH;

e lmeer Web-unTepdeiic 11 ynaieHHOr0 KOHTPOJIS.

CVS

CVS (Concurrent Versions System, "Cucrema Koukypupyrommx Bepcuii" ). XpaHUT HCTOpHIO
W3MEHEHUH OIpeIeIeHHOTr0 Habopa (aiiioB, Kak MpaBUIIO UCXOIHOTO KOJIa IPOTPAMMHOTO 00eCTIeUeHHUS,

1 o0JierdaeT COBMECTHYIO pa0OTy TpYMIBI JItO[ed (4acTo — MPOTrpaMMHCTOB) HAJ OJHUM IPOSKTOM.
CVS nonynspaa B Mupe otkpeitoro [10. Cuctema pacripoctpansercs Ha yeiaoBusx jurensun GNU GPL.
Subversion

Subversion — meHTpagM30BaHHas cucTeMa (B OTJIMYHE OT PaclpeeIeHHbIX CHCTEM, TakuX, Kak Git
i Mercurial), To ecTh 1aHHBIE XPAHATCS B €IMHOM XPaHHJIMIIE. XPAHWINIIE MOXKET pacroiaraTbcs Ha
JIOKaJILHOM JIMCKE MJIN Ha ceTeBOM cepBepe. Pabora B Subversion Mano ominyaercst OT paboThl B IPYrUX
[EHTPAIIM30BAaHHBIX CHCTEMax YIpaBieHHs BepcusiMH. s coBMecTHOW paboThl Haj Qainamu B
Subversion npenMyIecTBEHHO UCTIONB3yeTca Mojiens Konuposanue-M3menenne-Cnusiaue. Kpome toro,
it QaiiioB, He JOMYCKAaIOUMX CiusHUe (pa3inuyHble OuHapHble (opMaTel  (aiiiioB), MOXHO
UCIIONB30BaTh Moiens biiokuposanue-I3menenne-Pa30nokupoBanue.

HactpouTs nogxmoueHne K perno3uTopuio
CkauaTb IpOEKT
Jl06aBUTH CBO KJIaCC K MPOEKTY
BHecTu H3MEHEHUs K Ki1acc
OOHOBHTE KJIACC B PEMIO3UTOPHH
VY nanuth Bce JoKalbHbIE (paiiibl U cKayaTh MPOEKT U3 PEIIO3UTOPHUS
Jo6aBuTh "numHMA" Qaiiy B pENO3UTOPUHN U 3aT€M yJIAIUTh €T0 U3 PEMO3UTOPHSL.
Wzyuntp xypHan m3MeHeHui (aiiinoB, MOCMOTPETh Kakue W3MEHEHUS! BHECEHBI IPYTUMH
pa3paboTUYNKaMH.
[Mpumedanwue: onpoboBatk Git, Subversion, Mercurial (JiokasHO)
CchUIKY Ha y4eOHbIE PEIIO3UTOPHH:
o 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~ WNE
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JladopaTtopHas pa6ora NelS «Pa3padoTka U HHTerpamusi MoayJaei npoexTa (KoMaHIHAs
padoTta)»

Lledr padoTkL, OCBOUTH MpoIIece MPOSKTHPOBAHUS MOTYJIEH MPOrpaMMHOTO 00ecTiedeHusI.

3aganme.

1. Omnwmcats 3Tanbl IPOSCKTUPOBAHKS MOTyJIEH MPOTPAMMBI.

2. CocTaBHTh B BUJIC OJIOK-CXEMBI AITOPUTM PEIICHUS 3a]]a4H.

3. CocTaBHUTb OTYET IO MPAKTUIECKOM padoTe.

OT4eT M0 MPaKTUYECKOii padoTe T0/KeH BKIIOYATD:

1. ANTOpHUTM peIeHus 3a1a9H.

2. Habop TecToB a1 OTIaIKK POTPaAMMBI.

3agaya. CocTaBUTh aNrOpUTM pEIISHUS 3a1adl, TPUBEICHHON HIDKE, C HCIOIh30BAHUEM

CTPYKTYPHBIX SIUHHMIL; IPOLEAYD W/WiH QYHKIUH.

BapuaHThl MHAMBHAYAJIBHBIX 321aHUIA.

1. Hdanspl nBa IByMEpPHBIX MacCHBa BEUIECTBEHHBIX AIIEMEHTOB. PazMep MCXOTHBIX MAacCHBOB He
npeBocxogut 10x10 smemenToB. [ KaXmoro M3 MacCHBOB yKa3aTh HOMEpa CTOJOIOB,
COJICPIKAIINX TOJBKO IMOJIOKHUTEIBHBIC 3JIEMEHTHI. ECIIM TaKOBBIX CTOJIOIOB B MACCUBE HET, TO
BBIBECTH COOTBETCTBYIOIIEe cooOdIieHue. [IpoBepky cTonOIa Ha MOJIOKUTEIBHOCTD 3JICMEHTOB
0oOopMUTH B BUIE POLIEAYPHI C Iepeiadell B Hee BCeX AIEMEHTOB TEKYIIIEro CToJ0a.

2. Jlanpl 1Ba ABYMEPHBIX MaccHBa HaTypaNbHBIX JJIEMEHTOB. Pa3mep MCXOMHBIX MacCHBOB He
npeBocxoaut 10x10 snemenToB. J[s Ka)XaI0ro W3 MacCHBOB yKa3aTh HOMEpa CTOJIOIOB,
COJIepIKaIINX TOJBKO KpaTHBIE 5 wiH 7 3neMeHThl. Eciu Takux cTojiOIoB B MacCHBE HET, TO
BBIBECTH COOTBETCTBYyIolee cooOmenne. lIpoBepky cTondna Ha Hamu4he yKa3aHHBIX
3JICMEHTOB O(QOPMHUTH B BHJE MPOLECAYPHl C MEpenadyeii B HEe BCEX AJIEMEHTOB TEKYIIETO
CTOJIONA.

3. [JlaHBI AT OTHOMEPHBIX MAacCHBA BEIIECTBEHHBIX JIEMEHTOB. Pazmep Kakgoro mMaccuBa He
npeBocxoauT 100 smemenToB. [[JIsI KaKIOTO M3 MAcCHBOB OIPENEIUTH, COCTABIISIIOT JIU €0
3JIEMEHTHI 3HAKOYEPEAYIOUIYIOCS TMOCISA0BATSILHOCTh. ECu 11a, TO yKas3aTh MOPSAIKOBBIN
HOMEp TaKOTO MacCHBa, B MPOTHBHOM CITydae BHIBECTH OTPHIATENBHEIN oTBeT. IIpoBepky
MaccHBa Ha BBHIMIOJIHEHWE YCIIOBUS O(DOpPMHTH B BHE MPOIENYphl C Teperadeil B Hee BCeX
3JIEMEHTOB PACCMATPUBAEMOTO MacCHBa.

4. JlaHel JBa NBYMEpPHBIX MacCHBAa CHMBOJIBHBIX (OYKBBI PYyCCKOTO aiaBHWTa) 3IIEMEHTOB.
Pa3mep ucxoanbix maccuBoB He npeBocxoduT 10x10 snemenToB. st KaXKI0r0 U3 MacCHUBOB
yKa3aTh HOMEpa CTPOK, COAEPIKALIUX 3JEMEHThI TOJIBKO CTPOUYHBIX OYKB, €CJIU TaKUX CTPOK
HET HM JIJI1 KaKOro MacCHBa, TO BBIBECTH COOTBETCTBYHOIIEe coodiieHue. [IpoBepky cTpoku
Ha HaJW4YWe yKa3aHHBIX AJIEMEHTOB O(OPMHUTH B BUIE NIPOIEIYpHI C Tiepeaadeil B Hee BCeX
3JIEMEHTOB TEKYILEH CTPOKH.

5. HaHLI JBa JIBYMCPHBIX MaCCHBa BCHICCTBCHHBLIX 3JICMCHTOB. Pa3Mep HUCXOJHbIX MAaCCHUBOB HE
npeBocxoaut 10x10 smemeHTOB. [l KaXKIOTO M3 MAacCHBOB yKa3aTh KOJIMYECTBO CTOJIOIIOB,
COJIEpKalINX TOJHKO HE TOJIOKUTENBHBIE 3JeMEHTHL. ECIM TakuxX CTONOIIOB HET HH JIS
OJIHOTO M3 MAaCCHBOB, TO BBIBECTH COOTBETCTBYIOIee cooOineHue. [IpoBepky crondma Ha
HaJIM4YMe YKa3aHHBIX JJIEMEHTOB O(GOpPMHUTH B BHAE NPOIEAYpPHl C Tepenadeil B Hee BCeX
AJIEMEHTOB TEKYIIEro CTOIOIA.

6. /laHBI IIATH OJTHOMEPHBIX MAaCcCHBA BEIIECTBEHHBIX JIEMEHTOB. Pazmep KakIoro mMaccuBa He
npeBocxoauT 100 smeMeHToB. s KaXXIOTO M3 MAacCCHBOB OIPEACTUTH, COCTABJISIOT JIM €r0
3JIEeMEHTHI OJHOro 3Haka. Eciu 5a, TO yka3aTh IHOPSAKOBBIH HOMEpP TaKOr'o MacCuBa, B
MPOTUBHOM CJIy4ae BBIBECTH OTPULATENBHBIN OTBEeT. [IpoBepKky MaccuBa Ha BBIMIOJHEHUE
yciioBusi oOpMHTH B BHUAE MPOLEAYPHl C IMeperadyeidi B HEE BCEX  JJICMEHTOB
paccMaTpuBaEMOTO MacCHBa.

7. JlaHBI 1Ba TBYMEPHBIX MACCHBA IEIOYHCICHHBIX 3JIEMEHTOB. Pa3Mep MCXOMHBIX MaCCUBOB HE
npeBocxoauT 10x10 smemenToB. i1 KaXKAOro M3 MAacCHMBOB YKa3aThb KOJMYECTBO CTPOK,
CoZCpKauX OSJIEMCHTBI, Y€THOCTb KOTOPBIX YEPEAYETCsA, a BTOPBIM B UYCTHBIX CTpPOKax
SIBIIIETCS] HEUETHBIN 3JIEMEeHT. ECITM TaKuX CTPOK HET HU JUIsl OJHOTO M3 MAaCCHBOB, TO BBIBECTH
COOTBeTCTBYyIOIee coobmenne. [IpoBepky CTpOKM Ha HalM4We YKa3aHHBIX 3JIEMEHTOB
0 opMUTH B BUIEC MPOLIEAYPHI C Iepeiadeii B Hee BCeX AIEMEHTOB TEKYIIEro CToJI011a.

8. JlaHbl msATh OJHOMEPHBIX MacCHBa CHMBOJIBHBIX (TOJIBKO JIATUHCKHE OYKBBI) 3JIEMEHTOB.
Pasmep kaxkgoro maccuBa He npeBocxoauT 100 amemeHtoB. s KaXAgoro M3 MacCHBOB
OIpeaAcCInTb, YCPEAYIOTCA JIX B HEM 6YKBLI CTPOYHBIC W MPOIIMCHBIC. Ecmm Ja, TO yKa3aTb
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TOPSAAKOBBIA HOMEP TaKOTO MacCHBa, B MPOTHBHOM CIIy4ae BBIBECTH OTPHIIATEIbHBIN OTBET.
IIpoBepky MaccuBa Ha BBHIIOJIHCHUE YCIOBUS OQOPMHUTH B BHJIE MPOLEAYPHI C Mepeaaucii B
Hee BCeX DJIEMEHTOB PacCMaTPUBAEMOTO MAaCCHBA.

JlaHbl ABa TBYMEPHBIX MAacCHBa IEJIOYUCICHHBIX 3JIEMEHTOB. PazMep HCXOIHBIX MAacCUBOB HE
npeBocxoaut 10x10 smemenToB. s KaXIOTO M3 MacCHBOB YKa3aTh KOJIMYECTBO CTPOK, JUIA
KOTOPBIX CyMMa »JJIEMEHTOB, CTOSIIMX Ha HEYETHBIX MeCTax B CTPOKE, SBISETCS
MOJIOKUTENBHBIM YUCIOM. ECu Takux CTPOK HET HU AJisi OJHOIO M3 MAacCHUBOB, TO BHIBECTH
COOTBETCTBYyIOIlee cooOmeHne. [IpoBepky CTPOKM Ha BBHITIOJHEHHE YCIOBHSI W pacdeT
0o(OpMUTH B BUIE IPOLIEAYPHI C IEepeladeii B Hee BCEX DJIEMEHTOB TEKYIIEH CTPOKH.

10.I[aHI>I ABa JIBYMCPHBIX MaCCHBa BCHICCTBCHHBLIX 3JICMCHTOB. PasMep HCXOJHBIX MaCCHBOB HEC

npeBocxoaut 10x10 snemenToB. J[is KaXaI0ro M3 MacCHBOB yKa3aTh HOMEpa CTOJIOIOB,
MPOM3BE/ICHNE OTPHUIIATEIBHBIX 3JIEMEHTOB KOTOPBIX SBIISETCS MOJIOKUATENBHBIM HYHCIOM.
Eciu Takmx cTOJOLOB HET HU JUIS OJHOTO M3 MAaCCUBOB, TO BBIBECTH COOTBETCTBYIOIICE
cooOmenue. [IpoBepky cTonOIa Ha BBITOJHEHHE YCIOBHS M pacyeT OGOPMHUTH B BHUIC
MIPOIIEAYPHI C Tiepeadeii B Hee BCEeX AIEMEHTOB TEKYIIEro CTONOIa.

11.laspl 1ATH OAHOMEPHBIX MAacCHBAa CHMBOJIBHBIX (TOJNBKO JIATWUHCKHE OYKBBI) 3JIEMEHTOB.

Pasmep kaxmoro maccuBa He mpeBocxomuT 100 anemenrtoB. [l KaXIoro M3 MacCHBOB
OTIPEJICNINTD, PACTIONOKEHBI JIM B HEM CTpOUYHbIE OYKBHI B ajdaBuTHOM nopsiake. Ecnu na, To
yKa3aTh MOPSAKOBBI HOMEP TAKOTO MAacCHBa, B IPOTHBHOM CJTydae BBHIBECTH OTPHIIATEIbHBIN
otBer. IIpoBepKy MaccMBa Ha BBIOJIHEHHWE YCIOBHSA O(DOPMUTH B BHAE MHPOLEAYPHI C
nepeaaycii B Hee BCEX JIEMEHTOB PACCMaTPUBAEMOT0 MacCHBa.

12. larpl 1Ba IBYMEPHBIX MacCHBA IIEIOUYMCIICHHBIX JIEMEHTOB. Pa3mep MCXOMHBIX MAaCCHBOB HE

npeBocxoauT 10x10 spemenToB. s KaXOoro M3 MacCHUBOB IPOBEPUTH  BBIIOJIHEHUE
YCI0BUA: BCEC YCTHBIC CTPOKU MacCCHBa TaKOBBI, 4YTO CYMMBI HUX 3JICMCHTOB o6pa3y}0T
BO3PACTAIOLIYIO TOCIEeI0BAaTENbHOCTh. BpIBeCTH cooTBeTCTBYIOIIEE cooOIeH e. Bruncienue
CYMMBI 3JIEMEHTOB MAacCHBa U TIIPOBEPKY IOCIECIOBATEIILHOCTH YHCENI HAa BBIIOJIHEHUE
ycnoBusi 0QOPMHUTE B BUJE MPOLIEAYPHI € Iiepeiaueii B Hee BceX HEOOXOAMMBIX 3JIEMEHTOB.

13.lanbl 1Ba IByMEPHBIX MacCHBa BEIIECTBEHHBIX IIIEMEHTOB. PazMep MCXOIHBIX MacCHBOB HE

npeBocxoaut 10x10 snemenToB. [IpeobpazoBaTh Bce HEUETHBIE CTPOKH Ka)IOTO MacCcHBa TakK,
9T00Bl  3JEMEHTHl  COCTaBIUIM  BO3PACTAOIIyI0  TO  aOCONIOTHOW  BEIMYHHE
M0CJIE0BATENFHOCTh. BhIBeCTH MpeoOpa3oBaHHBIE MAacCHBBL. YIOPSAOYMBAHHE BIIEMEHTOB
0(OopMUTH B BUJIC MIPOLIEAYPHI C NIepeaueii B Hee BCeX HeOOXOAMMBIX JJIEMEHTOB,

14.I[aHLI ABa JIBYMCPHBIX MAaCCHUBa HNECJIOYUCICHHBIX 3JICMCHTOB. Pa3Mep HCXOJHBIX MaCCUBOB HE

npeBocxoaut 10x10 smemenToB. s Kakmoro cTonOIia MacCHBOB BBIYHCIUTH CYMMBI H
KOJIMYECTBA JIEMEHTOB, 3HAUCHHSI KOTOPBIX HAXOATCS B 3aJaHHOM quamnaszoHe. Ecnu uwmcen,
YIOBJICTBOPSIIOIIUX 3TOMY YCIIOBHIO HET, TO BBIBECTH COOTBETCTBYIOIEE COOOIICHHUE.
Brrurcnenue a1 3JIeMEHTOB CTONIOIA MacchBa OPOPMHTH B BHJIE MPOLIEAYPHI ¢ Tiepenadeii B
HEe BCeX HEOOXOIUMEIX DJIEMEHTOB.

15./laHbl TIATH OJHOMEPHBIX MAacCHBA CHMBOJBHBIX (TOJIBKO JATHHCKHWE OYKBBI) 3JIEMEHTOB.

Pasmep kaxmoro maccusa He nnpeBocxonuT 100 anementos. [Ipeobpa3oBaTh Bce MacCUBHI TakK,
4yTOOBI BCE CTPOYHBIE OYKBBI OBUIM PACHOJOXKEHBI 1Mo andasutry. IIpu 3TOM mepecTaBisATh
TOJILKO CTPOYHBIE OYKBBI, OCTaBHB IMpPOMHCHBIE OYKBBI Ha CBOMX MecTax. [IpeoOpazoBanue
KaXI0ro MaccuBa O(OPMHTH B BHJIE HPOLEAYpPHI C Iepenadyeil B Hee BCEX HEOOXOIUMBIX
anemeHnToB. Eciin mepectaHoBKa 37IEMEHTOB HE MOTpedoOBasiach, TO €CTh MCXOIHBIE MacCHUBBI
YIOBJIETBOPSIIOT TpeOyeMOMY yCIIOBHIO, TO BEIBECTH COOTBETCTBYIOIIEE COOOIIECHHE.

3anaunue.
1. PazpaboTaTh MOZYJH MPOrpaMMBbI, CIIPOEKTHPOBAHHBIE BO BPEMSI IPAKTUIECKOTO 3aHITHSA
2. OtiaguTh IPOTpamMMy C UCIOJIH30BAHHEM TECTOB, COCTABICHHBIX BO BPEMS MPAKTHISCKOTO
3aHATUA
3. CocTaBUTh OTUET IO MPAKTUUECKOH padoTe.
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JlabopaTopHas padora Nel6 «OTiaaaka oTaeJbHBIX MOIYJIeil IPOrPAMMHOIO IIPOEKTa)

Leap padoTpl, M3y4nTh OCHOBHBIE TOIXOMABI K IPOEKTUPOBAHUIO TECTOB.

TeopeTnyecKas YacThb.,

PaccmoTpuM B2 OCHOBHBIX ITOJIX0/1a K IPOEKTUPOBAHUIO TECTOB.

[epBbIif TOAX0 OPUEHTUPYETCS TOIBKO HA CTPATETUIO TECTUPOBAHMS, HA3bIBAEMYIO CTpaTeruei
"4YepHOro AIKKa", TECTUPOBAHUEM C YIPABJICHUEM IO JaHHBIM MM TECTHPOBAHHEM C YIIPABJICHHEM IO
BXOAy-Bbixony. Ilpu mcnosp30BaHMU 3TOM CTpaTeruy MporpaMma paccMaTpUBAETCs KaK YEPHBIH SIIHK.
TecToBble IaHHbIE HCHOJNB3YIOTCA TOJIBKO B COOTBETCTBHU CO creuu@uKanued mporpammsl (T. e. 0e3
ydeTa 3HaHUM O ee BHYTpEHHEH CTpyKType). HeaocTHKUMBIH uaean CTOpPOHHHMKA MEPBOTO MOIXO0Aa —
MPOBEPUTH BCE BO3MOKHBIE KOMOMHAIIMK U 3Ha4eHUs Ha Bxoje. OOBIYHO WX CIUIIKOM MHOTO JaKe IS
MIPOCTEHIINX aJrOpuTMOB. Tak, AL MPOrpaMMBbl pacyeTa CPemHETro apu(METHYECKOro YETHIPEX UHCEI
HaJ10 TOTOBHTH 10’ TECTOBBIX JIAHHBIX.

[Ipu mepBoM moaxone oOHAapyXeHHE BCeX OMIMOOK B TNPOrpaMMe SBISIETCS KpUTEpUEM
HCYEPIIBIBAIOLIETO BXOAHOIO TecTupoBaHus. [locimenHee MoOXeT ObITH NOCTUTHYTO, €CJIM B KauecTBe
TECTOBBIX HaOOPOB HCIONB30BaTh BCE BO3MOXKHBIE HAOOpBl BXOAHBIX HaHHBIX. CliezoBaTesbHO,
MPUXOAUM K BBIBOAY, YTO JUIS MCUEPIBIBAIOLIETO TECTUPOBAHUSI MPOTpaMMbl TpeOyercs: OecKOHEedHOoe
YHCIO TECTOB, a 3HAYUT, IOCTPOCHUE HCYEPINBIBAIOLIETO BXOAHOTO TECTa HEBO3MOXHO. OTO
MOATBEP)KAACTCS ABYMsI apryMEHTaMH: BO-TIEPBBIX, HENb3sl CO34aTh TECT, FapaHTUPYIOIIUI OTCYTCTBHE
omnOOK; BO-BTOPBIX, pa3pabOTKa TAaKUX TECTOB MPOTHBOPEYHT SKOHOMHUYECKUM TPEOOBAHUSIM.
[TockonbKy HcUepbIBaOIEe TECTUPOBAHNE UCKITFOYAETCS, HAIICH HENbI0 JOJDKHA CTaTh MaKCUMU3AIIHs
pe3yAbTaTUBHOCTH  KAalHUTAIOBIOXKEHHMH B  TECTUpOBaHME  (MakCHMH3alMs  4YMCiIa  OLIMOOK,
00HapyXMBAEMBIX OJHUM TecTOM). [yl 3TOro HeoOXOIUMO paccMaTpUBaTh BHYTPEHHIOIO CTPYKTYPY
mporpaMMbl M JIeJIaTh HEKOTOpBIE pa3yMHbIe, HO, KOHEYHO, HE OO0Jajaioliyie MOJHON TapaHTHen
JOCTOBEPHOCTH MPEAIOT0KEHUSL.

Bropoit moxxon wucmonme3yeTr cTpaTerdHio "0enoro smmKa', WM CTPATEerHi0 TECTHPOBAHUA,
yIpaBIsieMyl0 JIOTUKOW MPOTrpaMMBbl, KOTOpasi IO3BOJISIET HCCIEAOBAaTh BHYTPEHHIOI CTPYKTYPY
mporpaMMel. B 3ToM citydae TECTHPOBIIMK MOJYYaeT TECTOBBIC JAaHHBIC IMyTEM aHalh3a TOJBKO JOTHKU
MIPOTPaMMBI; CTPEMHTCS, YTOOBI KaX/1asi KOMaH/a Oblla BBIIOJIHEHA XOTs Obl 0AuH pa3. IIpu nocrarounoi
KBaJIM(DUKALMK JTOOMBAETCS, YTOOBI KaXKaasi KOMaH/a YCJIIOBHOTO MEPEX0]ia BBIMOJIHSIACH ObI B KKIOM
HaTpaBJICHUH XOTs Obl OAMH pa3. LMK T0oJKeH BBHIMONHATBCS OJMH pa3, HU Pa3y, MaKCUMAIBHOE YUCIIO
pa3. Llenp TtecTupoBaHMs BceX MyTeld WM3BHE TaKKe HEOOCTIDKMMA. B mporpamme wu3 AByX
MOCJIEIOBATENIbHBIX [MKJIOB BHYTPH KaXXJIOI'O U3 HUX BKJIIOYEHO BETBJICHHE HA JECATH MYyTEH, MMeeTcs
10'® nyrei pacuera. Ilpudem BBITIOJHEHHME BCEX IMyTeH pacyeTa He TAPAHTUPYET BBINOJHEHHS BCEX
crer(uKaIHii.

CpaBHUM c110cOO TOCTPOEHHSI TECTOB INPH JAHHOW CTPAaTErdu C HCUEPIBIBAIOIINM BXOJHBIM
TECTUPOBAHHEM CTpaTeruu "depHoro smuka'. HeBepHO mpeanonoxeHue, 4To JAOCTaTOYHO MOCTPOUTH
TaKo HabOp TECTOB, B KOTOPOM KaKIIbIli OTIEPaTOp MCIIONHAETCS XOTs Obl OJIMH pa3. VcueprisiBatoemy
BXOJHOMY TECTHPOBAaHHMIO MOXET OBITh IOCTABJIEHO B COOTBETCTBHE HCUEPIIBIBAIOLIEE TECTHUPOBAHHE
MapuipytoB. [loapa3zymeBaercsi, 4TO MporpaMma IpoBepeHa IOIHOCTHIO, €CIIM C TIOMOIIBI0 TECTOB
yIlaeTcsi OCYHIECTBUTH BBHIMOJIHEHHE 3TOW TMPOTPaMMbl 10 BCEM BO3MOXKHBIM MapIIpyTaM €€ MOTOKa
(rpada) nepenay yrpaBieHusl.

[ocnenHee yTBepkIeHHE UMEET JIBA CIA0BIX IMYHKTA: BO-TIEPBBIX, YKCIIO HE MOBTOPSIONINX APYT
Ipyra MapLIpyTOB — aCTPOHOMHYECKOE; BO-BTOPBIX, AAXE €CIM KaKIbIH MaplIpyT MOXeET ObITb
MpOBEpEeH, cama TMporpaMMa MOXKET COJepKaTh OIHMOKK (HampuMmep, HEKOTOpble MapHIPYThI
MIPOIYLIEHBI).

CBOMCTBO TyTH BBIMOJHATHCA HPABUIIBHO JAJSl OJHUX JAHHBIX M HENPaBWIBHO JUIA APYTHX —
Ha3bIBAEMOE YYBCTBUTEIHHOCTBIO K JAaHHBIM, Hauboliee YacTO MPOSIBISETCS 32 CYET YHCICHHBIX
MOTPEIIHOCTEH W MOrPEITHOCTEN yceueHUs] MeTOI0B. TecTHpOBaHHE KaXIOTO U3 BCEX MAPIIPYTOB OJHUM
TECTOM HE rapaHTHUPYET BBISABJICHHUE YyBCTBUTEIHHOCTU K IAHHBIM.

B pesynbrare Bcex M3IOXKEHHBIX BBINIE 3aMEYaHU OTMETHM, YTO HU MCUYEPIBIBAIOIIEE BXOIHOE
TECTHPOBaHKME, HHU HCYCPIBIBAIOIIEE TECTHPOBAHHE MApIIPYTOB HE MOTYT CTaTh MOJE3HBIMU
CTpaTerusiMd, NOTOMY 4YTO 00a OHM Hepeanu3yeMmbl. [103TOMy pealbHBIM MyTEM, KOTOPBIA MO3BOJUT
CO3J1aTh XOPOIIYI0, HO, KOHEYHO, HE aOCOJIIOTHYIO CTPATeruio, SBJSIETCS COYETaHHUE TECTUPOBAHUS
MPOTPaMMBbI HECKOJIbKUMH METOJIAMHU.

PaccmoTpum nmpuMep TeCTUPOBaHUS Omeparopa:

if A and B then...

MIPY MCIIOJIb30BaHUH PA3HBIX KPUTEPUEB MOTHOTHI TECTUPOBAHMS.
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IIpu KpuTepHu MOKPHITHS YCIIOBHIA TpeboBanuck ObI 1Ba Tecta: A = true, B = false u 4 =false, B
= true. Ho B 3ToM cityuae He BeinonHsiercs then-npemiosxkenue oneparopa if.

CymecTByeT elle OAMH KpPUTEpHid, Ha3BaHHBIM MOKPHITHEM peueHuil/ycnoBuidl. OH Tpebyer
TAKOro J0CTaTOYHOrO0 HabOpa TECTOB, YTOOBI BCE BO3MOXKHBIE PE3YJIbTAThl KAKIOI0 YCIOBUS B PEIICHUN
BBINOJIHSUINCH, 110 KpaiiHel Mepe, OIMH Pa3; BCE pe3yIbTaThl KAXKIOI0 PEIICHHUs BBIIOIHINCH TOXXE OJUH
pa3 v KaXJ10i TOUKe BXOAa IepelaBaloch yIIpaBieHHeE, IO KpaliHell Mepe, OJTUH pas.

HemoctatkoM KpuTepusi MOKPBHITUS PEIICHUN/YCIOBUM  SBISAETCS HEBO3MOXKHOCTH  €r0
MIPUMEHEHUS ISl BBIIOJIHEHUS BCEX PE3YJIbTaTOB BCEX yCIOBHH. HacTo 1moJ0OHOE BBIIIOJHEHHUE UMEET
MECTO BCJIEICTBHE TOr0, YTO OIPEIEICHHbIE YCIOBHUs CKPBITHI Apyrumu ycioBusimu. Hampuwmep, ecnn
ycnoBue AND ecTh J10%Kb, TO HUIKaKO€ M3 MOCIEAYIOMINX YCIOBUN B BBHIPRKEHUH HE OYZET BBIOJIHEHO.
AmnanornuHo, ecnmu ycnoBue OR ecTh WMCTHHA, TO HHMKAaKOe M3 TOCIEAYIOIIMX YCIOBUH He Oyaer
BbImosiHEHO. ClienoBaTeNbHO, KPUTEPUM TIOKPHITUS YCIOBHM M IOKPBHITUS  PELICHUI/yCIIOBHI
HEJIOCTaTOYHO YYBCTBUTENBHBI K OITMOKAM B JIOTMYECKUX BBIPAKCHUSIX.

Kputepuem, koTOphIii pemaeT 3TH U HEKOTOPBIE APYrHe MPOOJIeMbl, SBIAETCS KOMOMHATOpHOE
MOKpBITHE ycnoBui. OH TpebyeT CO3MaHus TaKOTO YMCIIa TeCTOB, YTOOBI BCE BO3MOXKHBIE KOMOWHAITHH
Pe3yIbTaTOB yCIOBUS B KaXIOM PELICHUH M BCE TOYKH BXOJA BBINOJIHUINCH, IO KpaiHell mepe, OIuH
pas.

B ciydae nMKIOB 4MCIIO TECTOB AJSl YIOBJIETBOPEHHUS KPUTCPUIO KOMOMHATOPHOTO HMOKPBITHS
YCIIOBUI OOBIYHO OOJIBIIIE, YEM YHCIIO Ty TEH.

Jlerko BHAETH, YTO HAOOp TECTOB, YAOBICTBOPSIOIINI KPUTEPHIO KOMOWHATOPHOTO TOKPBITHS
YCIIOBHH, YAOBIJIETBOPSIET TAaKK€ U KPUTEPUSM IOKPBITUS PELICHHUN, IOKPBITHS YCIOBUH U ITOKPBITUS
PelIeHNH/y CTIOBHIA.

Takum 00pazom, UIS TPOrpaMM, COJEpPXAIMX TOJNBKO OJHO YCIOBHE Ha KaXKJO€ peIleHHE,
MHUHUMAJIBHBIM SIBJISICTCA KpHTCpHﬁ, Ha60p TECTOB KOTOPOT'O BLIZLIBACT BBIITOJIHCHUE BCCX PE3YJILTATOB
Ka)XZI0T0 PeIleHHUs, IO KpalfHel Mepe, OIMH pas3; epeaaeT yIpapieHrne KXol ToUKe BXoJa (Hampumep,
omepatop CASE).

Jnst mporpaMM, cojepiKaliuX pEeHIeHUs, KakIoe W3 KOTOPBIX MMeeT Oojiee OJHOTO YCIOBUS,
MUHHMAJIBHBIA KPUTEPH COCTOMT M3 Habopa TEeCTOB, BBI3BIBAIOLIMX BCE BO3MOKHBIC KOMOWHAIUH
pe3yabTaTOB YCIOBUH B KaXIOM PELICHWM M IMEPENAIoIUX YIpaBJIEHHE KaXZOM TOUYKe BXOXa
[IpOrpaMMBl, 110 KpaiiHell Mepe, OJIUH pas.

JleneHue anropuTMa Ha TUIIOBBIE CTAHIAPTHBIE CTPYKTYPHI MO3BOJISIET MUHUMHU3UPOBATH YCHUIIHS
MPOTPaMMHUCTa, 3aTpayhBacMble UM Ha TECTUPOBaHHWE. 3ampeT Ha BIIOKEHHBIE CTPYKTYPHI KakK pa3 M
00BsICHSICTCS M3NMHUIIHUMY 3aTpaTaMH Ha TeCTUpOBaHUeE. Vcrionp30BaHNe LETIOUYKU MPOCTHIX AJIbTEPHATHB
c oxHuM pneictBueM win CcTpykTypsl BBIBOP Bwmecto BnoxkeHHbix mnpocteix AJIBTEPHATHUB
3HAYHUTENILHO COKpAIaeT YUCIIO TECTOB!

3ananue.

1. OdopMHUTE BHEIIHIOO CIIEHU(PHUKALINIO.

2. CoctaBuTh B BUJIE OJIOK-CXEMBbI aJITOPUTM PEIICHHS 3a1a4H.

3. Co3mate mporpamMmy pelieHus 3aJadud  Ha JI000M  aNrOPUTMHUYECKOM  SI3bIKE
MPOTPaMMHUPOBAHHS.

4. CoctaBuTh HA0OP TECTOB U MPOBECTH TECTUPOBAHUE CO3TaHHON MPOTPaMMbI C TIOMOIIBIO

METOAOB «0enoro sImuka» (MOKPBHITUS ONEPAaTOpPOB, MOKPHITUS PELICHWH, MOKPBITHS YCIOBH,
KOMOWHATOPHOT'O IIOKPBITHS YCIIOBHA).

5. Odopmuts oTueT 1o jJaboparopHoii padore.

OT4eTt 1o 1a00paTOPHOI padoTe J0/IKEeH BKIKYATh:

1. Buemnior crienupuKaiuio.

2. ANTOpUTM peleHHs 3a/1a4H.

3. TekcT nporpaMMbl Ha sI3bIKE IPOrPaMMUPOBAHHS.

4. Habop TecToB ans OTIagKH MPOTPaMMBI, COOTBETCTBYIOIIMH KOHKPETHBIM MeETOaM

«0emnoro SuKay.

3agaua, «HaxoxneHnue xapakTepHbIX Todek GyHKumm». COCTaBUTH ajIrOpUTM W HaIUCaTh
MporpaMMy IMOCJIEI0BATEILHOIO BBIYMCICHUS 3HaYeHUH 3anaHHol QyHKouK Y(X) 10 Tex mop, MoKa He
Oyzer mpoii/ieHa HEKOTOpask XapakTepHast ToUKa rpaduka GyHKIHH. 3HAaYeHUS apryMeHTa X COCTaBIISIOT
BO3PACTAOLIYIO MOCIIEeI0BaTeIbHOCTE ¢ marom h. HavansHoe 3HaueHune Xo U mar U3MEHEHHS apryMeHTa
h 3anmarorcs mosp3oBaTeneMm.

BapuaHThl MHIUBHAYAJIbHBIX 3aJaHUI.

| Bun dynxunn Y(X), | | Buz $yHKIIn Y(X), ]

18



Ne XapaKTepHbIe TOYKH Ne XapaKTepHbIe TOYKH
n/n n/n

JloxanbHBI MUHIMYM (YHKIIHN Touka (TOYKH), B KOTOPOH (PyHKIHS

x? +0.5—sin(3*x) 6 2x3 -3

x> +1
pasua 10.
Touka (TOYKM), 1T KOTOPOU JlokanpHBIA MUHUMYM (YHKIIHA
[x? +5 -1c 7 3(x + 4)? —sin(x +15)
[lepeceuenwne rpadukoB pyHKIIHI Touka (TOYKH), B KOTOPOM (PyHKIIHS
5 8 2x? 1
VX2 +18+%) |, x2—7 sin(x-1)
. pasHa -500.
I m
x> —sin(3x) JlokanbHbIN MaKCUMyM ¢byHKINU
Bce aynu dyHKIIm 2% +15
3+x?
JlokanbHbId MUHUMYM (QyHKIHH [epeceuenue rpadukoB GyHKIHIA
5 0 X+95
3x-x2-3 (x* +1)sin(3+X) , x2+1
Touka (TOukHW), B  KOTOpOHU JlokanbHbIA MUHUMYM (pyHKIMH
GyHKIMS . 1 x? —3x+15

X" =€ papma -10.

[lepeceuenue rpadukoB GyHKIUH Bce nynu pynkiuu

100sin(1+x) , x*+5 2 [x2+05 —sin(3x)

JlokanbHbId MUHUMYM (QyHKIIHN JlokanbHbIA MAKCUMYM (YHKIIUH

[eX _x 3 200x —e*
Bce HyJIH GyHKIMH B X —e* cos(x)
«2 _15 4 ce Hynu QyHKIUU .
Inx? +3x—-7

JlokanbHbI MAKCUMYM (DYHKITUH Touka (TO4KH), B KOTOPOU PYHKITHSI

0 V2x? +1 5 x° +5
I 2
3+x° X“+7 papua 15.

[lepeceuenwne rpaduroB GpyHKIHI x2 ~15

1 10cos(x 3 6 NNV
09y x°/3+5, Bee nymu ¢pynxuun 2X° +3X—7

JlokanbHbI MAKCUMYM (DYHKITUH [epeceuenue rpadukoB GyHKIHIA
2 —(x—=2)% +cos(X) 7 3x? —15 , 10cos(X)+7

Touka (TOukH), B  KOTOpOH JlokanbHbIi MUHUMYM (pyHKIMH
3 bynxums 8 —100x + *

3x2 — 12)2( -5

X“+1 papna 5.
X+5 JlokanbHbIN MAaKCHUMYM dbyHKIIIH

4 2 7 9 X

Bee nymu dpynkuun X — 1, ——

X°+3

JlokanbHbI MaKCUMyM (DYHKLIHUU [lepeceuenue rpaduxoB GyHKIMHA

S —e* ~100x 0 100
4(x-5)*-15 , XZ+2
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Jla6opaTopHasi padoTa Nel7 «Opranu3anus 00padoTKH UCKIIOYEHH D)
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JlaGopaTopHas padora Nel8 «IIpumMeHeHHe 0T/Ial0YHBIX KJIACCOB B IPOEKTE»
JlabopaTopHas padora Nel9 «OT1iagka nmpoekrTay

Leap padorel, [Tonyyenne npakTHYeCKUX HaBBIKOB TECTUPOBAHMS U OTJIAAKU IPOrPaMMBI.

Teopernyeckne 0CHOBEL TecTrpoBaHHe — MPOLIECC BHIMOJIHEHHUS TPOrpaMMbl Ha Habope TeCTOB
C LIEJIBIO BBISIBJICHUS OLINOOK.

Jlokanu3anueil Ha3pIBAIOT MPOLIECC ONPEAEICHHS OepaTopa MPOrpaMMbl, BBHIIIOJIHEHUE KOTOPOTO
BBI3BAJIO HAapyLIEHHE HOPMAaJIbHOTO BBIYUCIMUTENBLHOTO TMporecca. Jlias ucmpaBieHHus  OMMUOKK
HEOO0XOIMMO OTIPENENIUTh €€ MPUUYHNHY, T.€. ONPEACTIUTh ONepaTop Win (HparMeHT, COAEpIKaIUe OLINOKY.
[Iprausel omMOOK MOTYyT OBITH Kak OYEBHIHBI, TAK M OY€Hb INIyOOKO CKPBHITHL. B IesoM ClI0XKHOCThH
0TJ1aaKu 00yCIIOBJICHA CIIeIYIOUIMMU IPUYUHAMU:

e T1pelyeT OT mporpaMMucTa INIyOOKMX 3HAaHUH CIEUU(UKH yNPaBICHHS HCIOIb3YeMbIMU
TEXHUYECKUMH  CPEACTBAMH,  ONEPAllMOHHOM  CHCTEMBI, Cpeasl H SI3BIKA
IPOTrPaMMHUPOBAHUS, PEATU3YEMBIX IIPOLIECCOB, IPUPOABI M CIEUU(PUKH Pa3IUIHBIX
o1NOO0K, METOANK OTIAJKU U COOTBETCTBYIOIIUX IPOTrPAMMHBIX CPEACTB;

®  [ICHXOJIOTMYECKH AUCKOM(OpPTHA, TaKk Kak HEOOXOAWMO HCKAaTh COOCTBEHHbIE OIIMOKH H,
KaK MPaBUIIO, B YCIOBUSIX OrPAaHHYCHHOTO BPEMEHH;

e BO3MOXKHO B3aMMOBIHUSHHME OLIMOOK B Pa3HBIX YaCTSAX MPOTPaMMBI, HalpUMEp, 3a CUET
3aTUpaHHS OOJIACTH AMSTH OJHOTO MOJYJISI IPYTHUM U3-32 OIIMOOK aJipecalluu;

®  OTCYTCTBYIOT YETKO C(HOPMYIHMPOBAHHBIC METOANKH OTJIAAKH.

Otnaznka mporpamMmsl B JII000M Cilydae MpeArosiaraeT o0AyMbIBaHUE U JIOTHUYECKOE OCMBICIICHHUE
Bcell umeronieiics nHpopMauu 00 ommoKe. BoIBIMHCTBO OMIMOOK MOKHO OOHAPYKUTH 0 KOCBEHHBIM
MPU3HAKaM TOCPEICTBOM THIATENILHOTO aHAIN3a TEKCTOB MPOTpPaMM U pe3yJbTaTOB TeCTUpOBaHMs Oe3
MOJTyYEHUS JOTIOJHUTENbHON HH(popManuu. [Ipu 3TOM HCHOIB3YIOT pa3IMyHbIE METOIBL:

® PYYHOTO TECTUPOBAHHMS;

®  HHAYKIUH;

®  JEeNYKINH;
e 00paTHOTO MPOCIIEKUBAHUSL.

DTO - caMblil IPOCTONW M €CTECTBEHHBIN crocod manHO# rpynmbl. [Ipu oOHapyKeHUH OMMOKU
HEOOXOIMMO BBITIOJIHUTH TECTHPYEMYIO IPOTPaMMy BPYUHYIO, UCTIONIB3YsI TECTOBBINH HAOOP, MpU paboTe ¢
KOTOpBIMH Obllla OOHapykeHa omuOka. Meton odeHb 3QQeKTHBEH, HO HE MPUMEHHM Ui OOJBIIUX
porpaMM, MPOTpaMM CO CIIOXKHBIMH BBIYMCICHUSIMM M B TeX CiIydasX, Korza omuOka cBs3aHa C
HEBEPHBIM IPEACTaBIEHNEM IPOrPaMMHUCTa O BBIIIOJIHEHHH HEKOTOPBIX onepanuid. JJaHHbII MeTo 4acTo
HCIIONB3YIOT KaK COCTABHYIO YacTh JPYTUX METOJI0B OTJIAIKH.

MeTol MHAVKINHU

MeTo/ OCHOBaH Ha TIIATEIBHOM aHAIIM3€ CHMIITOMOB OIIMOKH, KOTOPbIE MOTYT TPOSIBIISITHCS KaKk
HEBEpHBIE PE3YJIbTaThl BBIYHCICHWH WM Kak cooOmieHne o0 ommubke. Eciau KoMIbIOTEp MTPOCTO
"3aBucaer", TO (parMeHT MPOSBICHUS OLIMOKH BBIYUCISIOT, MCXOAS M3 IIOCIEAHUX IOJYyYEHHBIX
pe3yabTaTOB M JAEHCTBUH moinb3oBarend. [lomydeHHyr0 TakuM 00pa3oM HMH(GOPMALUIO OPraHU3YIOT H
THIATENIEHO H3y4YaroT, MPOCMAaTpUBasi COOTBETCTBYIOIIWI (parMeHT mporpaMmbl. B pesynbrare 3THX
JICHCTBHIA BBIJIBUTAIOT THUIIOTE3bI 00 ONIMOKAX, KAKAYI0 M3 KOTOPBIX MPOBEpsoT. Eciau rumnoresa BepHa,

TO JeTalm3upyloT uHopMamuio 00 omubke, HWHa4de - BBIOBUTAIOT JPYIYI0 THUIOTE3Y.
[TocnegoBaTenbHOCTD BBIMOJIHEHUS OTJIAJKM METOJIOM MHAYKIWHU MMOKa3aHa Ha PUCYHKE B BHJIE CXEMBI
JIrOpUTMA.

Camblii OTBETCTBEHHBII 3Tall - BBISBIEHHE CUMOTOMOB OmMOKK. Opranu3ys aHHbIE 00 omunoOKe,
1esiecoo0pa3Ho 3ammcaTh BCE, YTO U3BECTHO O €€ MPOSBICHUSX, MPHUYEM (PUKCUPYIOT, KaK CUTYalHH, B
KOTOPBIX (parMeHT ¢ ONIMOKOW BBIMOJHSIETCS HOPMAIbHO, TaK W CUTYaIlMH, B KOTOPBIX OIHMOKa
nposiBisieTcss. Ecnu B pe3ynbpTare U3ydeHUsl JaHHBIX HUKAaKUX THIOTE3 HE MOSBISETCS, TO HEOOXOAMMa
JOTNIOJIHUTENbHAsT HHpopManus 00 omuoOke. JlomosHUTENbHYI0 HHGOPMAIMIO MOXKHO IONYYHUTb,
HampuMep, B peE3yNibTaTe BBINOJHEHUS CXOXXHX TECTOB. B mpolecce 0Ka3aTenbcTBa MBITAIOTCS
BBISICHUTB, BCC JIM IIPOSABIICHUSA OHII/I6KI/I 00BsICHSIET JaHHadA T'uiioTre3a, €CJIIn HE BCE, TO MO0 TUIIOTE3a HE
BEpHa, 00 OIMOOK HECKOJIBKO.

MeTtoa AeAVKIINNT

Ilo merony neaykuuu BHayase (GOPMHUPYIOT MHOXKECTBO IPUYMH, KOTOPBIE MOTJIM OBl BHI3BATh
JIAHHOE TIPOSIBJICHUE ONIMOKU. 3aTeM aHAIM3UPYS NPUYMHBI, UCKIIOYAIOT T€, KOTOpPhIE MPOTHBOPEYAT
UMeIoIUMCS JaHHbIM. Eciin Bce NpUYMHBI MCKIIIOYEHBI, TO CJIEIYeT BBIIOJIHUTH JOMOJHHUTEIbHOE
TECTHpPOBaHHE HccieayeMoro (parmenta. B mpotuBHOM ciydae HauOojiee BEPOSITHYIO THUIIOTE3Y
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IBITAIOTCSA J0Ka3aTh. Eciu rumnore3a oOBsCHAET MOJIyYCHHbIE NPU3HAKU OIIMOKH, TO OIIMOKa HaijeHa,
MHaYe - IPOBEPSIOT CIAEAYIONIYIO0 IPUUHHY.

Met ATHOTO MPOCJIEKNMBAHUS
Js HeGompmmx mporpaMMm 3P GEeKTHBHO NPUMEHEHHE METOJa OOpPaTHOTO IPOCIC)KHUBAHUS.

Haunnaror ¢ TOYKM BBIBOAA HEMPAaBWIBHOTO pe3ynbTaTa. Jms 3ToM TOYKM CTpOMTCS THIOTE3a O
3HAYEHUSIX OCHOBHBIX II€PEMEHHBIX, KOTOpbIE MOIIM OBl HPUBECTH K MOIYYEHHUIO HMEIOLIErocs
pesyinbrata. Jlanee, ucxoas M3 3TOH THUIOTE3bl, JENAIOT MPEIJIOKCHHUS O 3HAUCHHUAX IIEPEMCHHBIX B
npensiaymeit Touke. [Iponecc mpogomkaroT, Hoka He OOHAPYKaT MPUUUHY OILIHUOKH.

el NS

Ll o

3ananue.

CocTaBUTH B BU/IE OJIOK-CXEMBI AITOPUTM PEIICHUS 3a1a4H.

Co3nath mporpaMmy pelieHHs 3aa4i Ha JTFI00OM allTOPUTMUYECKOM SI3BIKE MPOTrPaMMHUPOBaHUSI.
OTJIaguTh MporpamMmy.

CocTaBHTPH OTYET 110 JJAOOpaTOPHOIT padore.

OT4eT 10 J1a00PAaTOPHOI PadoTe T0/IKEeH BKIIOYATh:

AJNTOPUTM peIeHus 3a1a4H.

TekcT mporpaMMBbI Ha SI3BIKE TPOTPAMMHUPOBAHMUSL.

HaGop TecToB /i OTIaIKK IPOrPaMMBL.

3amaua: cocTaBUTh CHHCOK Yy4YeOHOW TpYIIbL, BKItouaromied 25 dvemopek. J[ist kaxmaoro

yYalerocs ykasarb JaTy pOXKIE€HUs, I'OJ IIOCTYIUIEHU B KOJJIEIDK, Kype, IPYIILY, OLIEHKH KaXXI0ro rojaa
oOydeHusl.

Haznauenue 3amauyu: MOMy4WTh 3HAYCHHUE ONPEAEICHHOTO KPHUTEPUS M YNOPSAOUYHUTH CIIMCOK

CTYJICHTOB 110 HEMY.

JocTtruraemast nenb: yrnopsii0unuTh CIHCOK CTYCHTOB [0 CpeAHEMY OaTy M MOJTYYHUTH €TO.
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JladopaTtopHas padoTa Ne2( « MHCneKIUs KoAa MOy deil MPoeKTa»

LeJp paGoThRl MOTYIUTh TPAKTHICCKHAE HABBIKHM Pa3pabOTKH MOAYJICH MPOrpaMMHON CHCTEMBI U
WHTETPAIH dTHX MOIYJIEH.

Teopernyeckue cBeieHusi TepMHUH «MHTETpAIUsS» OTHOCHTCS K TaKOH OIEpalui B IMPOIECCe
paspabotku [1O, mpu KOTOpoil Bbl OOBETUHSIETE OTIENbHBIE MPOTPAMMHBIE KOMIIOHEHTHI B €AHHYIO
cucremy. B HEOOIBIINX MPOEKTaX WHTETPAHA MOXKET 3aHATH OJHO yTPO U 3aKII0YATHCSA B 00bETUHEHUN
TOPCTKU KJaccoB. B GoJbIIMX — MOTYT MOTpeOOBaThCS HEMESNN MM MECSIBI, YTOOBI CBA3aTh BOSAMHO
Beck Habop mporpamm. HezaBucumo oT pasMepa 3a1a4 B HUX IPUMEHSIOTCS OJJHH M T€ YK€ MIPUHIHIIEI.

Tema wWHTErpamuu TECHO TMEPEIIIETaeTCs C BOMPOCOM IMOCIEIOBATENIFHOCTA KOHCTPYHPOBAHUSI.
[lopsimok, B KOTOPOM BBI CO3/1a€Te KJIACCHI TN KOMIIOHEHTHI, BIHSIET HA MMOPAJOK UX HHTETPAIUH: BB HE
MOKET€ HMHTETpHpOBaTh TO, 4YTO emie He Obulo co3naHo. [locienoBaTeNbHOCTH HWHTErpalud U
KOHCTPYHPOBAHHS UMEIOT OOIBIIIOE 3HAUYCHNE.

[Tockonmpky WHTETpamys BBIIOJHSAETCS IOCIE TOT0, KaK pa3paboTdMK 3aBEpIIM MOIYIHHOE
TECTHPOBaHHE, W OJHOBPEMEHHO C CHUCTEMHBIM TECTUPOBAHMEM, €€ HHOTJA CUUTAIOT Olepaluei,
OTHOCsMIEHCS K TecTHpoBaHUi0. OJJHAKO OHA OCTATOYHO CJIOXKHA, M TO3TOMY €€ CIIEAyeT pacCMaTphBaTh
KaK HE3aBUCHMBIHN BHU]I AESITEITHHOCTH.

AKKypaTHas HHTeTpanus 00eCIeunBaeT:

®  VIPOIICHHYIO AMarHOCTUKY Ae(eKToB;
MEHBIIIeEe YHCIIO0 OIIHOOK;
MEHBIIIEEe KOJTHYECTBO «JIECOBY;
paHHEEe CO3/IaHue MEPBOM PAdOTAIOIICH BEPCUH MTPOAYKTA;
YMEHBIIEHUE 00IIEro BpEMEHHU pa3padoTKHy;
JIy4HIM€ OTHOIICHHA C 3aKa3UUKOM;
YIIy4IIeHHe MOPaThbHOTO KIINMATa;
YBEJIMYEHHE [IAHCOB 3aBEPIICHHS MTPOEKTA;
Oonee HaZEKHBIC OLIEHKU TpaduKa IMPOEKTa;
OoJee akKypaTHbIE OTYETHI O COCTOSTHUU;
Tydlree Ka4ecTBO KOJa;

e MeHbIee KOJTMYECTBO JOKYMEHTAIINH.

Wuterpanust mporpamMM  BBITIOJHSIETCS TIOCPEACTBOM HOIMANRHO20 WIH  UHKPEMEHMHOZ0
MOJIX0/1a.

IlodTannag MHTErPAINs COCTOUT U3 3TAIIOB, IEPEYUCIICHHBIX HIDKE:

1. «MopaynbHas pa3paboTKay»: MPOSKTUPOBAHUE, KOIUPOBAHUE, TECTUPOBAHUE U
OTJIaJIKa KaXKJI0ro Kjacca.

2. «CucremMHas HHTErpalus»: 00beIUHEHNE KIIaCCOB B OAHY OIPOMHYIO
CHUCTEMY.

3. «CucTteMHas Ie3UHTErpallus»: TECTUPOBAHNUE U OTJIAJIKa BCEH CUCTEMBI.

[Ipobnema mosTanHO MHTErpanyu B TOM, YTO, KOI'ZIA KJIACCHI B CUCTEME BIIEPBbIC COEAUHSIOTCS
BMeECTe, HeM30€KHO BO3HUKAIOT HOBBIE MMPOOJIEMBI 1 MX PUYUHBI MOTYT OBITH B 4eM YroaHo. [lockonbky
y Bac Macca KJIaccoB, KOTOpPbIE HUKOT/Ia paHbllle He padoTajal BMeCTe, BHHOBHUKOM MOJKET OBITh IJIOXO
MPOTECTUPOBAHHBIN Kiacc, ommnbOka B mMHTepdelice MexIy ABYMS KilaccaMd WIIM ONIMOKA, BHI3BAHHAsS
B3aMMOZEHCTBHAEM IBYX KJIACcCOB. Bee Kiacchl HaxoAsaTCs MO MOJO3PEHUEM.

HeomnpeneneHHOCTh MECTOHAXOXKICHHUS JTI000H U3 MpodiIeM coueTaeTcst ¢ TeM (aKToM, YTO BCE
3TH TPOOJIEMBI BJAPYT MPOSIBISIOT ceOsi OJJHOBPEMEHHO. JTO 3aCTaBIISIET BaC MMETH JEJ0 HE TOJBKO C
mpoGyieMaMy, BBI3BAaHHBIMH B3aMMOJEHCTBHEM KJIACCOB, HO M JPYTUMH OIIMOKaMH, KOTOpBIE TPYIHO
JUarHOCTHPOBATh, TaK KaK OHU B3aUMOJIEHCTBYIOT.

[TosTOMyY NOATAaNHYIO MHTErPALMIO HA3bIBAIOT €Ille «MHTETpanreil O0NbLIOro B3phIBay

[losTanmHyro MHTETpaLMIO HENB3d HAYMHATH /10 Havaja MOCIeIHUX CTaauil MpoeKTa, Koraa OyayT
pa3paboTaHbl U IPOTECTUPOBAHBI Bee Kinacchl. Korza kiaccel, HaKoHell, OyAyT 0ObeIMHEHbI U MIPOSBUTCS
00JBIIOE YHCIO OIMOOK, TMPOTPAMMHUCTBI TYT JK€ YAApPATCS B MAaHWYECKYI0 OTJIAIKy BMECTO
METOJIMYECKOTO OIPE/IEIICHHUS H NCIIPABIEHUS OIIMOOK.

Jnst HeOONBIIMX MPOrpaMM — HET, a Ui KPOIIEYHbIX — IOATalHas HHTETPalys MOXKET OBbITh
HaWJIy4lIMM NOAX010M. Eciiu mporpaMma COCTOUT U3 JBYX-TPEX KIIACCOB, ITO3TAIHASI HHTETPALUS MOYXKET
COKOHOMUTH Ballle BPEMS, €ClIi BaM MoBe3eT. Ho B GONBIIMHCTBE CiTy4aeB HHKPEMEHTHBIN noaxo Oyaer
JIy4lle.
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[Ipy pHKpPeMeHTHO! MHTEIPAIMM BbI IHUIIETE U TECTUPYETE MAJICHbKHUE YUACTKU IIPOrPaMMBI, a

3aTeM KOMOHMHHUpYETe 3T KyCOUKH APYr C IpyroMm mo oaHomy. [Ipu TakoM moaxome — MO OJHOMY
3JIEMEHTY 3 pa3 — BbI BBIIOJIHAETE IEPEUNCIICHHbIE Jajiee eHCTBUSL:
1. PaspabateiBaete HeOOMBINYI0, QYHKIMOHAIBHYIO YaCTh CUCTEMBI. DTO MOXKET OBITH

HauMeHbIIas (yHKIMOHAJIbHAS 4aCTh, CaMasl CJIOKHAs 4aCTh, OCHOBHAS YaCTh WIIN MX

koMOuHanus. TInaTenpHO TecTHpyeTe U oTnaxuBaeTe ee. OHa MOCITY)KUT CKEJIETOM,

Ha KOTOpOM OyAyT HapalluBaTbCcsd MYCKYJBI, HEPBBI M KOXa, COCTABISIOLINE

OCTaJIbHBIE YAaCTH CUCTEMBI.

IIpoextupyere, Koaupyere, TECTUPYETE U OTJIAXKUBaETe Kiacc.

3. IIpuxpensiere HOBBIM Kiacc K ckeneTy. TecTupyere M OTJIaXHBaeTe COEIAMHEHHUE

cKelleTa W HOBOTO Kiacca. YOexaaeTech, 4TO 3Ta KOMOHWHAIMSA paboTaeT, Mpexie
YyeM IepexoAuTh K I00aBIEHHIO HOBOTO Kiacca. Ecnu neno caenaHo, moBTopsieTe
MpoLecC, HAYMHAs C 1. 2.

WHKpeMeHTHBI TOAXO0J HMEET MacCcy MNpPEeUMYIIECTB IMepe] TPaJUIUOHHBIM ITO3TAIHBIM
MOJIX0I0M HE3aBHUCHMO OT TOT'0, KAKyI0 HHKPEMEHTHYIO CTPAaTETHIO BBl HCIIOJIb3YETE:

Owuoku moscno nezko oonapyycums Korna Bo BpeMs HHKPEMEHTHONW MHTETPALUM BO3HUKAET
HOBas mpo0JieMa, TO OUYEBUIHO, YTO K 3TOMY MPUYACTEH HOBBIH Kiacc. JInbo ero uHTepdeiic ¢ ocTanbHON
YaCTbIO IpOorpaMMbl HCHPAaBHJICH, HI/I6O €ro BSaHMOﬂeﬁCTBHe C paH€C HUHTCIPUPOBAHHBIMU KiIaCCaMH
MIPUBOJNT K omrOKe. B moOoM cirydae BbI TOUHO 3HAETE, I/I€ UCKATh MPOOIeMy.

B makom npoekme cucmema panbvuie cmanogumca pabomocnocodonoii Korma xon
WHTETPUPOBAH M CIIOCOOCH BBITIOIHATHCS, AaKe €M CHCTEMa ellle He MPHUTOJHA K WCIOIb30BaHHIO, 3TO
BBIIJIIIUT Tak, OyATO 3TO CKOPO mpou3oiaer. [Ipy MHKpEeMEHTHOW MHTErpauuy MporpaMMUCTbI paHbLIe
BUZST Pe3yJbTaThl CBOEH pabOThI, MO3TOMY MX MOPAJbHOE COCTOSHHE JIydllle, YeM B TOM Cllydae, Korzaa
OHHU ITOAO3PEBAIOT, YTO UX MPOCKT MOKET HUKOIrJa HE CACIIATh HCpBI)II\/'I BJOX.

Bot  nonyuaeme ynywwenuviii monumopunz cocmoanua Ilpu  dacToil HMHTErpanuu
peann3oBaHHasl U Hepealu3oBaHHAas (PYHKIMOHAJIBHOCTh BHAHA C MEPBOTO B3IJIina. MeHemkepsl OynyT
HUMETh JIydlllee MPEICTAaBICHHUE O COCTOSHUM IMpOeKTa, Bums, 4to 50% cuctemsl yxe paboraer, a He
CJIBIIIIA, YTO KOAMPOBAHUE «3aBepIIeHO Ha 99%».

Bui ynyumume omnowenus c 3akazyuxom Ecny yacrash MHTErpaunusi BIHMSET Ha MOPAJIBHOE
COCTOSIHME Pa3paOOTUYMKOB, TO OHA TAKXKE OKAa3bIBACT BIHMSIHME U HA MOPAJbHOE COCTOSHHUE 3aKa3dMKa.
Knnentsr J'I}O6HT BUJCTH NPU3HAKHU MPOTpecCa, a UHKPEMCHTHAA MHTCTpalud NpEAOCTaBIIACT UM TaKyIO
BO3MOKHOCTH JOCTATOYHO YacTO.

Cucmemmuple mMoO0ynu mecmupylomcsa 20pazoo nonnee VIHTerpanysi HauWHAETCS HAa PAaHHUX
CTanusAX TpoekTa. Bvl mHTEerpupyere Kaxablil Kiacc MO Mepe €ro TOTOBHOCTH, a HE OXKHJas OJHOTO
BHYIIUTEIBHOTO MEPOIPUATHSI TIO HHTETPAlUK B KOHIIE pa3pa0doTKu. [IporpaMMHCT TECTHPYET KJIACCHI B
o0oux ciydasix, HO B KauecTBE JJIEMEHTa OOIIEHl CHUCTEMBbl OHM HCIIOJB3YIOTCS TOpa3[o dalle Hpu
WHKPEMEHTHOM, YeM IIPH NOATAITHON MHTETPALIUH.

Burt mooswceme cozoamev cucmemy 3a 6onree xopomxoe gpema Eciy nHTErpanus TILATEIbHO
CIUIAHMPOBAHA, BBl MOKETE MPOEKTHPOBATh OJHY YacTh CHCTEMBI B TO BpeMsi, KOTJa Ipyrasi 4acTb yKe
KoaupyeTcs. OTO He yMEHbIIAeT o0Iee YHCIO0 YeJIOBEKO-4acoB, TpeOyeMbIX [UIi IIOJIHOTO
MMPOCKTUPOBAHUA W KOAUPOBAHHA, HO IO3BOJIACT BBIINIOJHATH 4YacCTh pa60T napaui€jibHO, YTO ABJIACTCA
MNPpEUMYIICCTBOM B TCX ClIy4asix, KOraa BpeMA UMECT KPpUTHUYCCKOC 3HAUCHUEC.

HpI/I MOATAITHOMN HUHTCrpallii BaM HE€ HYXXHO INUIAHUPOBATH IMOPAAOK CO3JaHUA KOMIIOHCHTOB
npoekTa. Bce KOMIIOHEHTH! MHTEIPUPYIOTCS OJHOBPEMEHHO, TIOATOMY BBl MOKETE pa3padarhiBaTh MX B
m000M TIOPSIIKE — TIIABHOE, 9TOOBI OHU BCE OBUTH TOTOBHI K Yacy X.

[Ipn wHKpEeMEeHTHOW HMHTErpalié Bbl JOJDKHBI TUIAHMPOBATH OoJjiee aKKypaTHO. BompmmHCTBO
ciucteM TpeOyeT MHTEerpallil HEKOTOPBIX KOMIIOHEHTOB IMepeA HWHTerpanued apyrux. Tak duTo

N

IJIAHUPOBAHUC HHTCIpAllMM BJIMACT HA INUIAHUPOBAHHUC KOHCTPYUPOBAHUSA — IIOPAAOK, B KOTOPOM
KOHCTPYUPYIOTCA  KOMIIOHCHTBI, HOOJIDKCH obecneynBaTh IMOpA 0K, B KOTOpOM OHH 6yJIyT
HUHTCIPUPOBATHCA.

Hucxonsimasi uHTerpanus
[Ipu HUCXOAIIEH UHTETpALIMY KJIacC HA BEPIIMHE UEPAPXUU MHUIIETCA U UHTETPUPYETCS MIEPBHIM.

Bepmna nepapxuu — 3TO TJIaBHOE OKHO, YIPABISIONIMNA IUKJI MPHIOKEHUS, OOBEKT, COJep KAl
MeTox main() B mporpamme Ha Java, Gpyakuns WinMain() B mporpaMmMupoBanuu 11t Microsoft Windows
WM aHanoruusele. s paboTBl 3TOro BEpXHEro Kiacca MUOIYTCSA 3ariIyllkd. 3areM, [0 Mepe
WHTETPAIMH KIaCCOB CBEPXY BHU3, KJIACCHI 3ariTyIIEK 3aMEHSIOTCS peallbHBIMH.
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Koneuy,

Puc.3 Hucxonsmas nHTETparis

ITpu HUCXOAIIIEH UHTETPAIIUU BBl CO3/Ia€TE TE€ KIJIACChI, KOTOPhIE HAXOATCS Ha BEPIIMHE
HWEpapXuu, NEPBBIMU, a T€, UTO BHU3Y, — IOCJIECIHUMHU.

Xopolieil anbTeEpHATUBOM HUCXOJAIIEH UHTETPALIUUA B YUCTOM BUJE MOXKET CTaTh MOJAXOI C
BEPTUKAJIBHBIM CEKIIMOHUPOBAHUEM.

Puc. 4 BepTtukanbHOE CEKIIMOHUPOBAHHE

Hayano

Koney Kowey KoHey

ITpu 5TOM cHUCTEMY peaTu3yloT CBEPXY BHH3 110 YacTsAM, BO3MOXKHO, 110 OUEPEIN BBIICISIS
(hyHKITMOHAIBHBIC 00JIACTH U MIEPEXO0/Isl OT OJHOM K JIPyToi.

Bocxoasimasi maTerpanus
F}—-—- Kowey
— |
-w
1

Hayano
Puc.5 Bocxodinast ”HTerpaius

IIpu BoCcxXopsIIel MHTErpalMM Bbl NUUIETE W MHTEIPUPYETE CHayaia KIAcChl, HAXOASIIHUECS B
HU3y uepapxun. Jlo6aBIeHrne HU3KOYPOBHEBBIX KJIACCOB IO OJHOMY, a HE BCEX OJJHOBPEMEHHO — BOT
YTO JeNaeT BOCXOASIIYI0 HHTErpalli0 MHKPEMEHTHON cTparerneidl. CHauana Bbl IUILIETE TECTOBBIE
JpaiiBepbl JJIsl BBITIOJHEHUS HU3KOYPOBHEBBIX KJIACCOB, a 3aTeM JO0aBIISIETe ITHU KJIACCHI K TECTOBBIM
NpaiiBepam, TMpHcTpauBas MX IO Mepe roroBHOCTH. JloOaBisis kiacc Ooliee BBICOKOTO YPOBHS, BBI

3aMCHCTC KJIaCChl ):[paﬁBepOB pCaJIbHbIMU.
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Hayano Hayano Hayano

Puc. 6 'nOpuaHbIH MOAX0/ IPU BOCXOASMINEH HHTETpAIH

Kak 1 HUCXOIAIIYI0, BOCXOASIIYI0O UHTETPALMIO B YHUCTOM BHJIE HUCIIONIB3YIOT PEIKO — BMECTO
Hee MOXXHO PUMEHSITh THOPUIHBIN ITOIXO0/I, PEATU3YIONINNA CEKITMOHHYI0 HHTETPAITHIO.

[IpoGiieMbl ¢ HUCXOAIIEH W BOCXOSIICH MHTETPAIUSIMH B YUCTOM BHJI€ TIPUBEIH K TOMY, UTO
HEKOTOPBIE IKCTIEPTHI CTAITN PEKOMEHIOBATh COHABUY-TIOJXOI.

— Havano

Koney

Puc. 7 ConaBuY-uHTErpanius

CHayana BeI 00BEIMHSIETE BRICOKOYPOBHEBBIC KIIACCH OM3HEC-00BEKTOB HAa BEPIIMHE HEPAPXUU.
3arem no0aBisieTe KJacChl, B3aUMOJICHCTBYIOIIME C allapaTHOW YacThi0, W INMHUPOKO HCIOJIb3yEeMBbIC
BCIIOMOTaTebHbIE KJIACCHI B HU3Y UEPaAPXUH.

Harnocnenok Bel OCTaBIIsIETE KJIACCHI CPEIHET0 YPOBHSL.

PucK-OpVEeHTHDPOBAHHAS WHTEIPANNS

Puck-opueHTHPOBaHHYIO HMHTErPAIUI0, KOTOPYHO TaK)Ke HAa3bIBAIOT «UHTErpalued, HauyuHas C
cambIx ciokHbIX uactei» (hard part first integration), moxoxka Ha COHABHY-HHTETPAIAIO TEM, YTO
MBITaeTCS M30€kKaTh MPOOIEeM, IPUCYIIUX HUCXOMASIIEH MM BOCXOAIIEH MHTETPallusiM B YHCTOM BHUJIE.
Kpome TOro, B Heli Takke eCTh TEHJACHIHUS K OOBEJIMHEHHUIO KJIACCOB BEPXHEr0 M HW)KHETO YPOBHEH B
MIEPBYIO OUEPE/Ib, OCTABJISS KJIACCHI CPEIHEr0 YPOBHS HANoCe10K. OJIHAKO CYTh B APYTOM.

[Ipu puCK-OpUEHTHPOBAHHON WHTETPAIMKA BBl ONpEIeNsieTe CTENeHb PHUCKA, CBA3aHHYIO C
KKIBIM KJaccoM. BBl pelaere, Kakue 4acTH CHCTEMBI OyIyT CaMbIMU TPYAHBIMH, U Peau3yere ux
MEPBBIMHU.

DOVHKIHOHANLHO-OPHEHTHDOBAHHAS WHTETPAIUS

Eme omqun moxoxm — wuHTerpamuss omHOW (yHKIMM B Kaxabli MOMEHT BpeMeHu. lloj
«pyHKIMEH» TMMOHMMAaeTCs HE HEYTO pACIUIBIBYATOC, a KAaKOe-HUOYAb TOJJIAOIIEecs OIPEICICHUI0
CBOMCTBO CHCTEMBI, B KOTOPO#l BBITIOIHSAETCS] MHTET PAIIHSL.

Korpma unTerpupyemass (QyHKIUS TPEBBIIMIAET 10 pa3MepaM OTICIBHBIN KJIacC, TO «EAUHMIIA
MPUPAIICHUSD HWHKPEMEHTHOM MHTEIrpallii CTAHOBHUTCSA OOJBIIE OTACIBLHOTO Kiacca. JTO HEMHOTO
CHIDKAET MPEUMYIIECTBO MHKPEMEHTHOTO MOIX0JIa B TOM TIaHE, YTO YMEHBIIAET Bally YBEPEHHOCTh 00
HMCTOYHUKE HOBBIX OIIMOOK. OJHAKO €CJIKM Bbl THIATEIbHO TECTHUPOBAIM KJIACCHI, PEANM3YIOLIUE 3Ty
(YHKIMIO, TIepe/i MHTEerpalei, TO 3TO JUIIb HEOONBIIONH HeloCcTaToK. Bhl MOXKeTe HUCIOJIb30BaTh
CTpaTernd WHKPEMEHTHON WHTETpaluyd PEKypPCHBHO, CHOPMHUPOBAB CHayala W3 HEOOJBIIMX KYCKOB
OTJICNBbHBIE CBOIMCTBA, a 3aTeM WHKPEMEHTHO OOBEIMHUB UX B CHCTEMY.
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QyHKuua 1 — ckener
(Hanpumep, MeHI0)

DyHKumua 2 OyHkuua 3 DyHkums 4 OyHkuua 5 OyHkuua 6

Puc. 8 ®yHKIIMOHATEHO-OpUEHTHPOBAHHASI HHTETPALIUS

OOpryHO Tporiecc HayWHAeTCs C (OPMHUPOBAHMA CKeNleTa, ITOCKOIBKY OH  CIIOCOOeH
MTOAIEPKUBATH OCTANBHYIO (DYHKITMOHAIHHOCTh. B MHTEpaKTHBHON cHCTEME TaKOi M3HAYAIHHON OMIHen
MOJKET CTaTh CUCTEMa HHTEPAKTHBHOTO MEHIO. BBl MOXKeTe MPUKPETISATH OCTATBHYIO0 (DYHKIIMOHATIBHOCTh
K TOU OINLMH, KOTOPYIO HHTEIPUPOBAIIU MIEPBOI.

T-o6paznas unrerpauus

[locmeaamii mMOAXO0M, KOTOPBHIH YAacTO YIIOMHHAETCS B CBSI3W C MpoOJIeMaMH HHUCXOISIIEH H
BOCXOJSIIEH METOAWK, HasbiBaeTcst «T-oOpa3Hoii mHTerpamnmeii». [Ipu Takom moaxonme BeiOMpaeTcs
HEKOTOPBIH BEPTUKAIBHBINA CIIOW, KOTOPBIA pa3pabaThiBacTCS W MHTETPUPYETCS paHbIIe APYTrUX. ITOT
CJIOW OJKEH MPOXOAUTH CKBO3b BCHO CUCTEMY OT Hauaja A0 KOHL@A U MO3BOJSAThH BBISBISATH OCHOBHBIC
MPOOJIEMBI B JIOMYIIEHUSX, CIENaHHBIX MTPH MPOSKTUPOBAHUH CHCTEMBI. Peann3oBaB 3TOT BepTHKAIbHBINA
y4acTOK (M YCTpaHUB BCE CBSI3aHHBIC C OTHM NpPOOJIEMbI), MOKHO pa3padaThiBaTh OCHOBHYIO KaHBY
CHUCTeMBbI (HampUMep, CHCTEMHOE MEHIO JJI HAaCTOJBHOIO MPUJIOKEHHUsS). OTOT TOAXOA YacTo
KOMOMHHPYIOT C pUCK-OPHEHTHPOBAHHON U (D)yHKIIMOHAIBHO-OPUEHTUPOBAHHON MHTETPAIIASIMHU.

Havano

v

+ 31
HEN

Puc. 9 T-o0pa3nast uHTETpanns

3ananmue.

1. O opMUTh BHEIITHIOK CTeIU(UKAIIUIO.

2. CocTaBuTh B BUC OJIOK-CXEMBI AJITOPUTM PCUICHUA 3a1a4u.

3. CripoekTrpoBaTh U pa3paboTaTh MOIYJIH HPOTPaMMBbI Ul pElleHHs 3aJla4d Ha JTH0O0M
AITOPUTMHYECKOM S3BIKE IPOTPAMMHUPOBAHHSL.

4, BeInosHUTE OTNAJKy U TECTUPOBAHUE MOJYJIEN IPOrpaMMBl.

5. BhINOMHUTE MHKPEMEHTHYIO MHTETPALUMI0 MOAYJEH C MCIOJb30BAHMEM OJHOIO W3
MOAXOMOB.

6. BBITIOITHUTH CUCTEMHOE TECTUPOBAHKE MTPOTPAMMBL.

7. OdopMuTh OTYET 110 JTaAbOpaTOPHOH padoTe.

OT4eT 1o 1a00paTOPHOI padoTe T0IKEH BKIKYATD:

1. BremHior0 crienupukanuto.

2 AnTopuTM™ perieHus 3a1a4u.

3. TekcT mporpaMmsl Ha SI3bIKE IIPOrPaMMHUPOBAHUSL.

4 Habop tecToB it OTIaAKH MOAYIJIEH TIPOTPaAMMBI.
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5. Ornrcanue mporiecca HHTErpaIiii MOTyJIeH.
3amaua. 3amaH AByMepHbI MaccuB pasmepuoctd NIm. OTcopTHpoOBaTh dJIEMEHTHl  CTPOK
MaccHBa N0 BO3PACTaHUIO 3HAYCHUH, a 3aTeM OTCOPTHPOBATH CTPOKU MAacCHBa M0 BO3PACTAHUIO CPEAHETO
apu(pMEeTHIECKOTO AIEMEHTOB CTPOK.
Peanm3oBatb COPTHPOBKY pa3sHBIMHU CIIOCOOAME U CPaBHUTH IPPEKTUBHOCTH I3TUX CIIOCOOOB IS
Pa3HBIX UCXOIHBIX JTAHHBIX.
KoHnTposbHbIE BONIPOCHI.
1. 3naueHue (ha3pl HHTETPAIUH TPOTPAMMHBIX MOJIYJICH.
2. [Togxombl K MHTETPUPOBAHUIO TPOTPAMMHBIX MOYJICH.
O PeKTUBHOCT M ONITUMHU3ALIUS TIPOTPAMM.
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JladopaTtopHasi padota Ne21 «TectupoBanue nntepdeiica nmojb3oBarteis cpeacTBaMu
HHCTPYMEHTAJILHOH CpeAbl pa3padoTKm»
ek padorpl IlomydeHne mpakTHYECKWX HABBHIKOB aBTOMAaTHYECKOW TE€HEpalnHd TECTOB Ha
OCHOBE (pOPMAITBHOTO OITUCAHUS.

Jcopernteckas JaCTP,
[IpakTHYeckd BCE NPOrPaMMHBIE CHCTEMBI IIPEAYyCMATPUBAIOT HHTEpdEiic C OmepaTopoMm.
[MpakTuyeckn Bcerma odtor uHTepdeiic — rpapuueckuit (GUlI — Graphical User's Interface).

CoOTBETCTBEHHO, aKTyallbHA U 33/1a4a TECTUPOBAHUS CO3aBaeMoro rpaduieckoro nHrepderica.

BooOimie roBopsi, 3amada TECTUPOBAHHS CO37[aBAEMBIX MPOTPAMM BO3HUKIA TMPAKTHYECKH
OJHOBPEMEHHO C CaMHMH MporpamMMamu. M3BecTHO, 4TO 3Ta 3aJada O4YeHb TPYAOSMKa KaK B CMBICTC
YCHWJIMH MO CO3AaHUI0 JOCTaTOYHOTO KOJMUYECTBA TECTOB (OTBEUYAIOIINX 3aJaHHOMY KPUTEPHUIO TECTOBOTO
MOKPBITHS), TAK M B CMBICIIC BPEMEHH MPOTOHA BCEX 3THUX TECTOB. [103TOMY pelieHue 3ToW 3amauu
CTaparoTCsl aBTOMATH3UPOBATh (B 000MX CMEBICHIAX).

JInst pemieHusi 3aJaddl TECTUPOBAaHHMs NPOrpaMM C MPOTrpaMMHBIM HHTepdericom (APl —
Application Program Interface: BBI30BBI METOIOB WM IPOLEAYpP, MEPECHIIKH COOOIIEHUI) U3BECTHBI
MOJIXO/bI — METOJBl M WHCTPYMEHTHI — XOpPOIIO 3apeKOMEHOBAaBIIME ce0sl B WHAYCTPHU CO3JAHHS
nporpaMMHoro obecrieuenns. (OcHOBa 93THUX TIOAXOJOB ClleAyrommas: co3maercst (GopMmaibHas
crierdUKaIys MporpaMMBl, U MO 3TOH crielUKAIUK TeHEPUPYIOTCSI KaK CaMU TECThI, TaK U TECTOBBIC
OpaKkyjbl — TPOTrPaMMBbI, TPOBEPSIONINE MPABUIBHOCTh IOBEICHHS TECTHPYEMOH MPOTPaMMBIL.
Crienudukanuu, kak Habop TpeOOBaHUH K CO37AaBaeMOil porpaMme, CyIIeCTBOBaIM Beeraa, KimoueBsiM
CJIOBOM 37IeCh sBJIsIeTCs popMaiibHas crerudukaius. @opMaibHas crienuukanus — 3To crenupruKamus
B Qopme, mormyckaromei e¢ QopmanbHble Ke MpeoOpa3oBaHUs W 00pabOTKYy KOMITBIOTEPOM. ITO
MO3BOJISIET aHAJTU3UPOBATH HAOOP TPEOOBAHUIN C TOUKH 3PEHHS UX MMOJHOTHI, HEMPOTHBOPCYHUBOCTH U T.II.
Jns 3amaum aBTOMAaTH3allMd TECTUPOBAaHMS dSTa (opMaibHas 3aluch JOJDKHA TaKke oOecrneuuBarh
BO3MOHOCTh OMHCaHUs (POPMATBHON CBSI3M MEXAY MOHSATHSIMH, HCIOIB3yEMbIMU B CHCIIU(DUKAIIUH, U
CYIIHOCTSIMU SI3bIKa peaTU3aliy MPOrPaMMEI.

[TpaBuabHOCTh  (DYHKIIMOHUPOBAHHMS CHUCTEMbBI OIPENENSAETCS COOTBETCTBHEM  PEalbHOTO
MOBEJCHNUSI CUCTEMBbl JTAIOHHOMY TMoBeJeHUI0. [lyis TOro dYToOBl KauyeCTBEHHO OMNpEAesITbH 3TO
COOTBETCTBHE, HYKHO YMETh (HOPMAM30BaTh STAJOHHOE IMOBEICHHE CHCTEMBI. PacmpocTpaHEHHBIM
CIIocoOOM OIMCaHMsI TOBEACHUS CHUCTEMBI SIBJseTcs ommcaHue ¢ nomomsio auarpamm UML (Unified
Modeling Language). Crangapt UML npemjiaraet ucrnosb30BaHHE TPEX BUJIOB JUarpaMm Jijisi OIMHCAHUS
rpaduueckoro uaTepdeiica cucTeMbl:

v’ Jluarpammsl cuenapues ucnonssosanus (Use Case).
v’ Jluarpammsl KoHeuHbIX aBTomaroB (State Chart).
v' Tnarpammsbl aeiicteuii (Activity).

C nomompeio UML/Use Case diagram MoXHO oOmnuChiBaTh Ha BBICOKOM YpPOBHE HaOOpBI
CIICHAPUEB UCIOJIb30BAHMUS, TOAJICPKUBACMBIX CUCTEMOM. J[aHHBIN TOAX0J]] UMEET P MPEUMYIIECTB U
HEJIOCTATKOB MO OTHOIICHHUIO K JAPYTMM TOJX0JaM, HO CYIIECTBCHHBIM C TOYKH 3PEHUSI aBTOMATH3AIUN
TeHEpalluy TECTOB SIBJSIETCS HEAOCTATOYHAST (POPMAaIbHAS CTPOTOCThH OMTUCAHUSI.

[Iupoko pacrnpocTpaneHo ucmons3oBanune UML/State Chart diagram mis  crenmbukanum
MOBEJCHUS CHUCTEMBbI, W TAaKOW MOJXOJ OuYeHb YIAOOCH C TOYKH 3pPEHHUs TeHepanuu TecToB. Ho
cocTaBlieHHE CrelU(pUKALNKN OBEICHHS COBPEMEHHBIX CHCTEM C TIOMOIIBI0 KOHEYHBIX aBTOMATOB €CTh
OYEHb TpPYIOEMKOE 3aHATHE, TaK KaK YHCIO COCTOSHHW CHCTEMbl OYeHb Benuko. C  pocTom
(YHKIMOHANTBHOCTH CUCTEMBI CIICIIU(HKALNS CTAHOBUTCS BCE MEHEE U MEHEE HArJISTHOM.

[NepeuncienHble HEJOCTATKY ATUX MOJXOA0B K ONMCAHUIO TIOBEJCHHUS CHCTEMBI TPE0I0JIEBAIOTCS
¢ momorpio auarpamm neiictBuii  (Activity). C ommoii croponsl Hotamust UML/Activity diagram
sBJIsIeTCsS 00JIee CTPOroM, YeM y CLIEHApPHEB UCIIOJIB30BaHMs, a C IPYrOd CTOPOHBI MPEOCTABISIET Oolee
HIMPOKHE BOZMOXKHOCTH IO CPABHEHUIO C TMarpaMMaMi KOHEYHBIX aBTOMATOB.

Jinst co3manusi mpOTOTHIIA paboTaronield BepCUH JTAHHOTO TOJIX0J1a UCIIONB3YeTCsl MHCTPYMEHT
Rational Rose. B mepByo odepenp s cnenudukamu rpaduieckoro uHTepderica moib30BaTeis Mpu
roMonw aquarpamm aevicreuit UML.

JInst mporoHa CreHepUpOBAHHBIX IO JAUArPaMMe COCTOSIHHI TECTOB HCIIONb3YETCs MHCTPYMEHT
Rational Robot. 13 Bo3mokHOCTE#H HHCTPYMEHTA B paboTe MBI HCIIOIB30BANIN CJIEIYTOIITHE:

1. B03MOXHOCTB BBITIOJIHATH TECTOBBIE BO3/ICUCTBHUS, COOTBETCTBYIOIIUE MIEPEX0aM MEKILY
COCTOSIHUSIMU B CTIEII(DUKAIINH.
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2. B03MOXXHOCTE TIPOBEPATH COOTBETCTBHE CBOWCTB OOBEKTOB pEATHHOW CHCTEMBI M
STAJIOHHBIX CBOMCTB, cojiepKaIuxcs B crierudukanui. M3 Tex BO3MOXKXHOCTEH, KOTOPHIC JOCTYITHEI C
MTOMOIIBIO 3TOTO HHCTPYMEHTA, MCIIONIB3YETCs MPOBEPKA CIEAYIONNX CBOMCTB 00HEKTOB:

e Hanuune u COCTOSIHUE OKOH (3ar0JIOBOK, aKTUBHOCTh, IOCTYITHOCTb, CTaTyC).

e Hamuuue u cocrosHue Takux o0bekToB, kak PushButton, CheckBox, RadioButton, List,
Tree u mp. (TEKCT, JOCTYITHOCTH, pa3Mep).

e 3Havenwue Oydepa oOMeHa.

e Hanuune B orepaTrBHO MaMATH 3aITyIIEHHBIX POIIECCOB.

e (CymecTtBoBaHKE (HANIIOB.

OHarpammMa
COCTOAHKIA

reHepaTop
TECTOE

—| TECTOBLIA HABop |-<—
F
MEOrOHLLME PE3YNETATEI

TECTOE TECTHMPOEBIHKMA

Puc. 2 O0miast cxema reHepaiy 1 MporoHa TeCTOB

I'enepaTop cTpoWT MO AMarpaMMe COCTOSHHMI HaOOp TecTOB. YCIOBHEM OKOHYaHUS pabOoTHI
reHepaTopa SIBJISETCS BHIIIOJHEHUE TECTOBOTO MOKPHITH. B JaHHOM ciydae B KauecTBe MOKPBITHS OBLIO
BEIOpaHO YCIOBHE TNPOXOAa MO BceM peOpam Tpada COCTOSHHH, TO €CTh BBIMOJHEHHUS Ka)XIOTO
JOCTYITHOTO TECTOBOTO BO3JICHCTBHUS M3 KaXKIOTO JOCTHKUMOTO COCTOSHHUSL.

ABTOMaruyeckas TIeHepaluus TECTOB IO JuarpaMMaM JCHCTBUH HMMEET ClEAyoLue
[IPEUMYILIECTBA NEePEe] OCTAIBHBIMYU IMOAXO0AAMHU K TECTUPOBAHUIO Ipaduyeckoro nutepdeiica:

I'enepaTtop TecToB ecTh mporpamma (script), HammcanHas Ha si3bpike _Rational Rose Scripting
language® (pacmmpenue kK s3piky Summit BasicScriptLanguage). B Rational Rose ecth BCTpoeHHBIH
HWHTEPIPETATOP MHCTPYKLUH, HAMCAHHBIX HA 3TOM S3bIKE, IIOCPEACTBOM KOTOPOr0 MOXHO 0OpamaTbes
KO BCEM 00BEKTaM MOJIENH (IharpaMMbl COCTOSTHUH ).

e Cpeuu¢ukanus aBTOMATUYECKH HHTEpOpeTHpyeTcs (TeM caMblM  OHa
MIpOBepsieTCa U KOMIUINPYETCs B HA0Op TECTOB).

e Eciom kakas-To (YHKIMOHANBHOCTh CHUCTEMbI HW3MEHWIACh, TO JHArpamMmy
COCTOSIHMM JIOCTaTOYHO M3MEHUTh B COOTBETCTBYIOIIEM MECTE, M 3aTeM
CreHepUpOBaTh HOBBIH TecTOBBIM Habop. PaKTHUECKH, ATO CHUMAET OOJBIIYIO
yacTh  OpoOJieM, BO3HHMKAIOIIMX [PH  OPraHW3allid  PErpecCHOHHOrO
TECTHPOBAHHUSL.

e [apaHTHs TECTOBOTO MOKPBITHS. JTa TapaHTUS JAaeTCS COOTBETCTBYIOLIMM
aNropuTMOM 00x0/a rpada COCTOSHHUM.

B mporecce moctpoeHust 06xo0/a, TeHEPaTOp TECTOB KOMITMIIMPYET HAOOp TECTOB - MHCTPYKIIUU
Ha si3pike SQABasic. DTH MHCTPYKIIMU €CTh Yepe/OBaHHE TECTOBBIX BO3JCHCTBHU M OpaKylla CBOWCTB
00BEKTOB, COOTBETCTBYIOIINX JAHHOMY COCTOSIHUIO.

3aganue.

1. CdopmupoBats quarpaMmy BapHaHTOB MCIIOJIb30BaHUS JUIs 3a/1a4H jJabopaTopHOii paboThr Ne 1.
2. CreHepupoBaTb Ha0Op TECTOB.
3. CocTaBUTB OTUET I10 1TAOOPATOPHOI padoTe.
OT4eT 10 1a00pPATOPHOI PadoOTe JOIKEH BKIKYATD:
. JuarpamMmy BapHaHTOB HCIIOJIb30BAHHUSI.
®aiin ¢ TeCTOBBIM HAOOPOM.

=
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JladopaTopHas padoTa Ne22 «Pa3padoTka TeCTOBBIX MOYJIel MPoOeKTa Il TeCTHPOBAHUSA
OT/AEJbHBIX MOTYJIeii»

Ilenr paGoTel. [TomyueHHe NMpPaKTHYSCKUX HABBIKOB HCIIOJIB30BAaHUS CPEICTB aBTOMATH3AIMU
TECTHPOBAHMUSL.

TeopeTnyecKas YacThb.,

st Toro 4ToObl MPOAOIKATh TECTUPOBAHKE, KOT/IA OAMH TECT HE MPOLICT, B T€HEpaToOp TECTOB
BCTPOCHA BO3MOXKHOCTH BBIOOpa — T'€HEPUPOBATh OAMH OOJNBILIONW TECT WM Ha0Op aTOMapHBIX TECTOB.
ATOMapHBIf TECT — TOT, KOTOpPBI HE TpeOyeT MPHUBEACHUS CHUCTEMbl B COCTOSHHE, OTIMYHOE OT
HAYaJIbHOTO COCTOSHWISL.

B cBsi3u ¢ HanmuuMeM OrpaHWYeHUs] HHCTPYMEHTA MPOrOHA TECTOB Ha TECTOBYIO JUIMHY, B TECTHI
[OCJE KaXXAOW 3aKOHYEHHOW HMHCTPYKLMHU BCTABIIIETCS CTPOKa pas3pe3a. Bo BpeMs OporoHa mo 3TUM
CTpOKaM OCYIIECTBIISIETCS pa3pe3 TecTa B clydae, €CIHd ero JIMHa MPEeBHIIIaeT JIOMYCTUMOE
orpannuenue. [locie MpoxoKACHUS YacTH TECTa 10 CTPOKHU pa3pe3a MPOJ0DKASTCS BBIIOIHEHHE TECTa C
MEepBO MHCTPYKIMH, CIEeIyIomei 3a CTpOKoW paspe3a. Hapesky u cam MpOroH TecTOB OCYLIECTBIISET
MIPOTOHIIINK TECTOB.

B kauecTBe mporoHmmKa TEcTOB MbI Hcmoib3dyem Rational Robot, kotopblii BbImonHSET
CrCHEePHPOBaHHbBIC HAOOPHI UHCTPYKIMMA. B ciyuyae yqauHOro BBIMOJHEHUS BCEX MHCTPYKIIMIA BBIHOCHTCS
BEPAMKT — TECT MPOIICI. B mMpoTHBHOM citydae, ecir Ha KaKOM-TO dTare BBITOJHEHUS TECTa, TIOBEICHHE
CHCTEMbl HE COOTBETCTByeT TpeboBanusM, RODOt mpekpariaer ero BbIOJHEHHE, BBIHOCS
COOTBETCTBYIOIINH BEPIUKT — TECT HE MPOIIEI.

3ananmue.

1. BomonHUTH TeCTOBBIH HaOOp abopaTopHOl paboTs No 2.
2. IIpoaHamm3upoBaTh OTUYET O MPOXOKICHUU TECTOB.
3. CocTaBUTh OTYET 110 JIAOOPATOPHOI padoTe.
OT4er o 1adopaTopHoii padoTe J0/IKeH BKIKYATh:
OT4YET O MPOXOXKJICHUH TECTOB.
2. Awnanus oTuéTa 0 MPOXOXKIACHUU TECTOB.

Lo
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JlabopaTopHas pa6oTa Ne23 «BbinosHenne GpyHKIMOHAJILHOTO TECTHPOBAHUD)

ear padorpl, [lomyunTh mpakTHYeCKWe HABBIKM pa3pabOTKHM TECTOB HA OCHOBE BHEITHEH
crenu( UK TPOrPaMMBIL.

TeopeTnyecKne OCHOBBL

[IporpaMMa B ciiyyae TECTHpPOBAHMS C YNPABICHHUEM IO JAHHBIM paccMaTpHUBAETCA Kak '"depHBIN
SIUK", ¥ TIeNTBI0 TECTHPOBAHUS SIBIIIETCS] BEIEICHEHHE 00CTOSITENBCTB, B KOTOPBIX IMMOBEACHHUE ITPOTPaMMBI
HE COOTBETCTBYET crernudukanun. Pazimdgaior cieayomnme MeTo 61 (OpMUPOBAHIS TECTOBBIX HAOOPOB:

- DKBHUBAJICHTHOE pa3OneHue;

- aHaJIM3 TPAaHUYHBIX 3HAYECHUH;

- aHAJIM3 MPUYNHHO-CIICICTBEHHBIX CBA3EH;

- IPEIOI0KEHNE 00 OIHnOKe.

IKBUBAJIEHTHOE pa3oueHue.

OO6macTh BceX BO3MOXKHBIX HAO0OPOB BXOIHBIX JAaHHBIX MPOrpaMMBl MO KaXIAOMy HapaMeTpy
pa30MBalOT HAa KOHEYHOE YHCIIO TPYIII - KAAcco8 IKeusanrenmuocmu. Habopsl JaHHBIX TaKOTo Kilacca
O0BEOUHAIOT TO MPUHIMIY OOHApYKEHHsI OJHMUX W TeX jke OmHuOoK. [[msg cocTaBieHHs KIIaccoB
SKBHUBAJICHTHOCTH HYXKHO NepeOpaTh OrpaHUYEHHs, YCTAHOBJICHHBIE I KaXKIOTO BXOJHOTO 3HAYCHHS B
TEXHUYECKOM 3aJ[aHWH WU MPH YTOYHEHWH creruduranui. Kaxmnoe orpannyerne pa3OWBaIOT Ha JIBE
wiu OoJiee rpymil.

I'panuyHbIe 3HaYEHUS.

['panndHble 3Ha4YeHHWA - 3TO 3HAYEHWS HA TPAHMANAX KIACCOB JKBUBAJICHTHOCTH BXOMHBIX
3HAYEHUU U OKOJIO HUX.

AHaJIU3 NIPUYUHHO-CJIEACTBEHHBIX CBsI3eil.

Merton ananu3a npuUUUHHO-CIEOCMEEHHBIX C6A3ell TIO3BOJSET CHCTEMHO BBIOMpATh TECTHI,
UCTONB3ysl anreOpy JOruKkH. [lpuyunoil Ha3bIBalOT OTACIBHOE BXOJHOE YCIOBHE WM KIacce
SKBUBAJIEHTHOCTU. Ciedcmeuem - BRIXOJHOE YCIIOBHE WM TIpeoOpazoBaHue cuCcTeMbl. Ves 3akmrodaeTcs
B OTHECEHHUH BCEX CJIEICTBUH K MPUYHHAM, TO €CTh B YTOUHECHHH IPUIHMHHO-CIIEICTBEHHBIX CBSI3EH.

IIpeanosoxenne 00 omuodke.

MeTon OCHOBaH Ha HWHTYHUIIMH TPOTPaAMMECTa C OOJBIIMM OMBITOM padboThl. CocTaBiseTcs
CIHCOK, B KOTOPOM TNEPEYHCISAIOTCS BO3MOXHBIE OIMMOKH WM CUTYallid, B KOTOPBIX OHH MOTYT
MOSIBUTHCS, @ 3aTEM Ha OCHOBE CIIMCKA COCTABJISIOTCS TECTHI.

3aganue.

1. Ha ocHoBe BHemHe# cnenudukanmu 3amaun [Ipaktudeckoro 3anarus Ne5 cocraButh HabOp

TECTOB Ha OCHOBE IMOJIX0Ja «UEPHOTO SIIUKAY.

2. TIpoBecTH TeCTUPOBAHUE MPOTPAMMBI.
3. Odopmuts oTueT No 1abopaTOpPHOH padoTe.
Otuer 1o 1a60paTOPHOI padoTe K0JI7KEeH BKJIIOYATD:

1. BHelH010 crieru(uKaIuo.

2 ANTOpUTM peleHHs 3a/1a4H.

3. TekcT mporpaMmel Ha SI3bIKE IPOIPAMMHUPOBAHUSI.

4 Habop TecToB Ha 0OCHOBE MOAX0/1a «YEPHOTO SIIUKAY JJIS OTIAJKHA TPOrPaMMBI.
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JlaGopaTopHasi padoTa Ne24 «TecTupoBaHNe HHTErPALMU»

Leak padortel Ilomyunts mpakTHUecKHWe HABBIKA OTIAAKH MPOrpaMM C MOMOMIBIO OTJIaT9hKa
CpeIBI TPOrpaMMHUPOBAHMUSL.

TeopeTnyecKne OCHOBBL

Otnanka — 3T0 Mpolece ONMpeeSiCHHs U YCTPaHEHHUS MPUYUH OIIMOOK. DTHM OHA OTJIMYAETCs OT
TECTUPOBAHUSI, HAIIPABIEHHOTO Ha 0OHApYXeHHe OMMOOK. B HEKOTOPHIX MPOEKTaxX OTMIaAKa 3aHUMAET 10
50% o6mero BpeMeHH pa3pa0OTKH. MHOTHE MPOrPaMMHUCTBI CUWUTAIOT OTIAJIKy CAaMbIM TPYIHBIM
ACTICKTOM TIPOrpaMMHUPOBAHUSI.

Jlist cokpalieHust BpeMEHH OTJIAJAKU HEOOXO0IUMO TOJIb30BAThCSI HAYUHBIM TOIX0JIOM.

Knaccuueckuii Hay4uHbIH OIXO0I BKIIFOYAET CIEAYIOIIUE 3TAMbIL:
COop MaHHBIX MPHU TTOMOIIU TOBTOPSIOIINXCS SKCIIEPUMEHTOB.
DopMyTUpPOBaHHUE THUIIOTE3bI, OOBSICHSIOIIEH PEICBAHTHBIC JAHHBIC,
PazpaboTka sxciepuMeHTa, MPU3BaHHOTO MTOATBEPANUTE WITH ONIPOBEPTHYTH TUIIOTE3Y.
[MonTBepxaCHNE WK OTIPOBEPIKCHUE TUITOTE3HI.
IToBTOpEeHME mporecca B cirydae HaJJOOHOCTH.

3(1)(1)eKTHBHLm METOJT TIONCKa Je(EeKTOB MPH OTJIAAKE C HCIIOJIb30BaHHEM HAYYHOTO IOJX0/a
MOXET 6]:»ITI) OIrMcaH CJICAYIOIUMHU 1IaraMu:

gD E

1. Crabunusanys ommuoOKH.

2. Omnpe/eneHre HCTOYHUKA OITHOKH.

a. COop JaHHBIX, MPUBOIAIINX K AeEKTY.

b. AHanu3 coOpaHHBIX JaHHBIX U (OPMYIMPOBAHHUE TUTIOTE3H], OOBICHSIONIEH TEe(EKT.

C. Onpenesnenue crnocoba MoATBEP KICHHS WK OMPOBEPKEHUS THIIOTE3bl, OCHOBAaHHOTO
WM Ha TECTUPOBAHUH MPOTPAMMBI, WIIM Ha U3yYCHUH KOAA.

d. [ToaTBep kIeHUE WK OTIPOBEPKEHHE THITOTE3BI TIPH TIOMOIIH MTPOIIEAYPHI, OTIPEICTICHHOMN
B II. 2(¢).

3. Hcnpapnenne nedexra.

4, TectupoBaHue UCTPABICHUS.

5. [MTonck MOX0KHX OLUTHOOK.

Crioco0 TOATBEPKACHUS WM OMPOBEP)KEHUS THIIOTE3Bl MOXKET OBITH OMHUM W3 CIEIYIOIIEro
CITHCKa!

1. cokparieHre NOJ03pUTENEHON 00JIacTH KO/Ia;

2. TpoBepKa KJIACCOB U METOJIOB, B KOTOPBIX Je()eKThl 00HAPYKHBAJIUChH paHEE;

3. mpoBepKa Kojia, KOTOPBI N3MEHSJICS HEIaBHO.

Otiagka — 3TO TOT 3Tal pa3paOdOTKH MPOTPAMMBI, OT KOTOPOTO 3aBUCHUT BO3MOXKHOCTH C€
BeIycka. KoHeuHo, sydie Bcero BooOIne n3derats ommook. OMHAKO MOTPAaTUTh BpeMs Ha yIydIlIeHHE
HaBBIKOB OTJIAJIKK BCE XK€ CTOHUT, MOTOMY YTO S(P(EKTHBHOCTH OTJIAJKH, BBITIONHSEMON JIYYIINMU H
XYAIIUMH TPOTpaMMHICTaMH, pazindaeTcss MUHUMYM B 10 pas.

CucremMaTHyHBIA TIONIXOJ K TIOMCKY M HWCIIPABJICHUIO OIMMOOK — HENPEMEHHOE YCIOBUE
ycnemHocTd otianku. OpraHm3ydTe OTIIAgKy Tak, 4TOOBI KaKIbld TecT MpUOMIKal Bac K IIEIH.
Ucnons3yiite Hayunsiii Meroa Otnaaxy.

[Ipexxae yem MpUCTYIIATh K UCTIPABICHHUIO NPOTPaMMBI, TOWMHUTE CyTh Mpobiembl. CiydaiitHbie
MIPEIOIOKEHUS O TIPUIMHAX OMIMOOK U CITyYallHbIE UCTIPABIICHHS TOJIBKO YXYAIIAT MPOTPAMMY.

YcTaHOBUTE B HACTPOHKAX KOMITAJISTOPA CaMBIi CTPOTHI ypOBEHb NWATHOCTHKH M YCTPaHANUTE
MPUYHHBI BCEX OMIMOOK U MPETyTPE:KACHUM.

HMHCTpYMEHTHI OTIIAKH 3HAUYUTEIHHO o0yierdaroT pa3padoTky I10. Haiinure nx u mcmons3yiTe.
BonbmmHCTBO coBpeMeHHbIX cpen nporpammupoBanust (Delphi, C++ Builder, Visual Studio u T1.1.)
BKITIOYAIOT CpEACTBA OTJIJAKH, KOTOpble 00ecreyrBaOT MakcUMaibHO 3(dexkTuBHYO oTnaiaky. OHu
MTO3BOJISIOT:

®  BBINOJHATH IPOrpaMMy 10 [aram, MPHYeM Kak ¢ 3aX0JIOM B IOANPOrPAMMBI, TaK U
BBITIOHSISI UX [IEITHKOM;
MpelyCMaTpPUBaTh TOYKH OCTAHOBA;
BBITIOJTHATH POTrPaMMy JI0 OIIepaTopa, yKa3aHHOTO KypcopoM;
0T0OpaxaTb COAEPKUMOE JIFOOBIX IEPEMEHHBIX MPH MOIAr0BOM BBIITOJHEHUH;
®  OTCIEKUBATh OTOK COOOIICHUH U T.11.
3aganue.
1. CocraButh B BHJIE OJIOK-CXEMBI AITOPUTM PEIICHUS 331a4H.
2. Co3znaTh nporpaMmy pelieHus 3a1a4y Ha JF000M aJITOPUTMHYECKOM SI3bIKE POrPaMMUPOBAHHS.
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OTaguTh MpOrpaMMy C HCIIOIB30BAHUEM HHCTPYMEHTAIBHBIX CPEICTB.

CocTaBHTh OTYET 10 JJAOOpaTOPHOIT padbore.

OT4eT 10 1a00PATOPHOI PadoTe T0IKEH BKIIOYAThH:

AJNTOPUTM perieHus 3a1a4u.

TexkcT mporpaMMEbl Ha S3bIKE MTPOTPaMMHUPOBAHUSI.

Habop tecToB 11 0TIaAKH IPOTPaMMBL.

3agaua: Mmeercs marpuna pazmepa N*M. Onpenenuts B Kakol CTPOKE KOJIMYECTBO

MOJIOKUTEIBHBIX 3JIEMEHTOB HanOOJIbIIICE.

©WoNoOk~whE

KoHTpoJbHBbIE BONIPOCHI.

UYro Takoe TECTUPOBAHUE IIPOTPAMMBI?

Uro Takoe OT/IaaKa MporpaMmsb1?

Kaxwne cTagnm TeCTHPOBAaHUS BEIACISIOT PH pa3padOTKe IPOTPaMMHOTO 00SCIICUCHIS ?
Kakue paznuyarot noaxos! B GOpMUpOBaHUH TECTOBBIX HAOOPOB?

B uem cyTh TecTHpOBaHMS METOJJOM —IOKPBITHS oniepaToposl?

B uem cyTh TecTHpOBaHMS METOAOM —IIOKPBITHA PeLICHUH|?

B gem cyTh TecTHpOBaHHS METOIOM —IOKPBITHS YCIOBHHI?

B 4eM cyTb TecTUpOBaHUSI METOJIOM ~KOMOMHATOPHOTO MOKPBITHS YCIOBHIAl ?

B uém cyTh MeTO/1a SKBUBAIICHTHBIX pa3OUeHMIA?

10 B uém cyTh MeTona aHanM3a rpaHUYHBIX 3HAYCHUN?
11. B 4ém cyTh MeTOa aHaJHM3a NPUIUHHO-CIICICTBEHHBIX CBA3CH?
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JlaGopaTopHast padoTa Ne25 «/lokyMeHTHpPOBaHHe Pe3yJIbLTATOB TECTHPOBAHUS
Lear padorpl, [lomyyeHne mNpakTHYECKHX HABHIKOB  O(QOPMIICHHS  MPOTOKOJIOB
TECTHPOBAHUS U OTJIAJKHA POTPAMMEI.

TeopeTnyeckne 0CHOBRI. TecTUPOBaHUE — MPOIIECC BHIMOIHECHUS TPOrPaMMbl Ha HA0OPE TECTOB
C LIEJBIO BBISIBIICHHS OLIMOOK.

OOecneuuTh MOBTOPSIEMOCTh MPOIIECCa TECTHPOBAHS HEJIOCTATOYHO — BbI JIOJDKHBI OIICHUBATh U
MPOEKT, YTOObI MOKHO OBIJIO TOYHO CKa3aTh, YNYUIIAETCS OH B pe3ybTaTe M3MEHEHUH WIH YXyIIACTCA.
BoT HEekoTOpBIE KaTeropuu JaHHBIX, KOTOPbIe MOXKHO COOMPATh € 1IeIbI0 OIIEHKU MPOEKTa:

® aJIMUHHCTpaTHBHOE omnucaHue aAedekTa (1ata oOHAPYKEHUsI, COTPYIHUK, COOOIIMBILIHIHA O
nedekTe, HoMep COOPKH IMPOTpaMMBI, JaTa HCTIPABIICHHS);

®  TIOJTHOE OIMCAHHUE TPOOIIEMEI;

®  JICHCTBHS, IPEIIPUHSITHIC JIJISI BOCIIPOU3BEACHUS TPOOIEMBI,

®  TIPEIIOKEHHBIEC CIIOCOOBI PEIICHIS TPOOIIEMBI,

®  DPOACTBEHHBIC NE(EKTHI;

® TsDKECThb TpoOJeMbl  (HampuMep, KpUTHUYECKass MpoOiema,  «HENpHsITHAs» WU
KOCMETHYECKas);

e ucTouHMK gedekra: BeIpaboTKa TpeOOBaHMI, MPOSKTHPOBAHHE, KOIWUPOBAHHE WU
TECTUPOBAHHE;

e BuJ AceKkTa KOIUPOBAHUS: OIMMOKA 3aHWKCHUS WJIM 3aBbIICHHUS Ha 1, ormmOka
MPUCBAUBAHUS, HEAOMYCTHUMBINA HHJICKC MACCHBA, HETIPABWIIbHBIN BHI30B METO/IA U T. [I.;

®  KJIacCHl M METO/IbI, U3MEHEHHBIE MTPU UCIIPABIICHUU JIEPEKTa;

®  YHCJIO CTPOK, 3aTPOHYTHIX ICHEKTOM;

e  BpeMs, yIeaniee Ha Haxox IeHue aeeKTa;

e  BpeMs, yIeaniee Ha UCTIPABIICHUE e(eKTa.

CoOupast 3Tu TaHHbIE, BBl CMOXKETE MOICUUTHIBATH HEKOTOPBIE TIOKA3aTeNH, O3BOJISIONIIE
c/IeNaTh BHIBOJ, 00 M3MEHEHUH KauecTBa MPOCKTA!

e upcio Ae()eKTOB B KAKJIOM Kilacce; Bce YHCIIa 1eIecooOpa3Ho OTCOPTHPOBATH B MOPSIIKE OT
XyAIIero Kiacca K Iy4iieMy U, BO3MOXKHO, HOPMaITU30BaTh 110 pa3Mepy Kiacca;

e 4pcio Ae(EKTOB B KAXKIOM METOJIC, BCE YHCIA [[EIECO00Pa3HO OTCOPTUPOBATH B OPSIIKE OT
XYAILIEro METo/Ia K JIy4IllleMy W, BO3MOKHO, HOPMaJIU30BaTh 10 pa3Mepy METO/a;

® cpejHee BpeMs TECTUPOBAHUS B pacyeTe Ha OJJMH OOHAPYKEHHBIN JIeeKT;

CpeHee YUCII0 OOHAPYKEHHBIX J1e(DEKTOB B pacyeTe Ha OJIUH TECT;

CpejiHee BpeMsl MPOrpaMMHUPOBAHUS B pacyeTe Ha OJMH MCIIPABICHHBIN Ie(EKT;
MPOIICHT KOJ[a, TOKPBITOTO TECTAMHU;

YKCII0 1e(EKTOB, OTHOCSIUXCS K KaXKIOW KaTEerOPHU TSKECTH.

KpoMme mpoTokoJIOB TECTUPOBAaHUSI YPOBHSI MIPOCKTA, BBl MOXKETE XPAHUTh U JIMYHBIE MPOTOKOJIBI
TecTupoBaHus. MoXeTe BKII0YAaTh B HUX KOHTPOJIbHBIE CITUCKH OIIMOOK, KOTOPBIC BBI JIOMYCKAETE Yallle
BCET0, M YKa3bIBaTh BpeMsl, 3aTpaurBacMO¢ BaMU Ha HAMTUCAHUE KOJA, €r0 TECTUPOBAHUE U UCTIPABIICHHE
OIMOOK.

3aganue.

1. BBINOTHHUTE TECTHPOBAHUE NPOrPaMMBI, pa3paboTaHHOH B JabopaTropHoii padote Ne 4.

2. OdopMHTh TPOTOKOJIBI TECTUPOBAHUSL.

3. Odopmurs otuer 1o gadbopaTopHOii padore.

OT4eT 1o 1a0opaToOpHOi padoTe J0/IKeH BKIKYATh:

1. BaemH010 crienuUKaInuIio.

2. HabGop tectos.

3. Tekct mporpamMMBbl Ha sI3bIKE IPOTPAMMUPOBAHHS.

4. TIpoTOKOJIBI TECTUPOBAHHMS ITPOTPAMMBL.
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