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IIpakTnueckoe 3aHaTue 1. Pa3paboTka M mpeaBapUTEIbHOE

TeCTUPOBaHUE “pabovero” mpuI0KEHUS

Heab NnpakTH4eCcKOro 3aHATHUS:

OcBouth paboOTy ¢ MHTETPUPOBAHHOM cpeaol pa3paboTku Lazarus,
U3YUYUTh CPEJICTBA CO3JaHUS MPOrPAMMHOI0 00ECIICUeHHS.

3ananue

PazpaGorare mnpuiokeHne ¢ AUATOTOBBIM OKOHHBIM HHTepdeicom
COTJIaCHO WHAMBHUIyalbHOMY BapuaHTy. Homep BapuanTa ompeaensieTcss Mo
MOPSIIKOBOMY HOMEPY B KypHAJIE.

B kauectBe oOT4ETA MPEACTABUTH OTYET, COACPXKAIIUMKA OIHCAHUE
BBIIIOJTHEHHOM paboThl, TEKCT MacKajlb — MOIYJs, CKPUHIIOTHI PabOThI
nporpaMMbl U Gaisl apXuBa, cojJepKalluii pa3pabOTaHHBIA MPOEKT 0e3 exe —

(aiina mpuIoKEeHUS.

HNuauBuayaJbHble BAPDHAHTHI 3aJaHUM
Yacts 1, BapuanTsl 1- 8
Jlano BemecTBeHHOE uncio a. s yukuuu y = f(x) , rpaduk KoTopi

NpeCTaBCH B TaOJIMIIe, BBIYMCIUTH 3HaUeHHE f(a).

No 3amanue
BapHUaHTa
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Yacts 2 Bapuantst 9 — 16
JlaHbl BemecTBEHHbIE yKcia X ¥ Y. OnpenenuTs, IPUHAJICKUT JIU TOUKA C

KoOpAuHATaMu (X, Y) 3alITPUXOBAHHOM YaCTHU TJIOCKOCTH.

No 3amanue

BapuaHTa

9

10

LY

=y

=3 4] 3

=3

11

\r-JI.




12 I

13 ¥

14 i

15 LY
=3 =7 2, 3} -
'-_.1 ] I x
% -
' o
i ..-"l
e /
-
16 '] ¥
5
. ,."__"L\
s
fi "‘\
/ I ! \l‘. -
42 U 2 3 x

Yacts 3. Bapuantsl 17 — 26

17) 3agan kpyr ¢ neHTpom B Touke O(x0, y0) u paguycom RO u Touka A(x1,
y1). Onpenenurb, HAXOAUTCS JTU TOUYKA BHYTPH Kpyra.

18) OnpenenuTb, MEPEeCeKarOTCs Jiu mapabosbl y = ax2 + bx + cuy = dx2
+ mx + n. Ecnu nepecekaroTcesi, TO HaWTH TOYKY NIEPECECUCHUS.

19) OnpenenuTb, MEPeCceKaroTCs U JIMHUU y = ax3 +bx2 +cx +d u y = kx3
+Mx2 +

20) + nx + p. Ecim nepecekaroTces, HAUTH TOUKY IIEPECEUCHMUS.




21) 3agana okpy>KHOCTh ¢ 1HeHTpoM B Touke O(x0, y0) u paguycom RO.
HaiiT ToukM nepeceyeHus TMHUM C OChIO adcUucC.

22) 3agaHa OKpYXXHOCTH ¢ IieHTpoM B Touke O(Xo, Yo) U pamuycom Ro.
HaiiTu Touku nepeceyeHust JMHUU C OChIO OPAUHAT.

23) OnpenenuTh, nepecekarorces i maun Y = bx? +cx+d my =kx +m.
Ecnu nepecekarorcs, HAUTH TOYKH MEepeceUCHUS

24) 3amaHa okpyXHOCTh ¢ IieHTpoM B Touke O(0,0) m pammycom Ro, u
npsiMass Y = ax + b. Onpenenuth, mepecekaroTcss i mpsmas |
OKpYy>XHOCTh. Eciu nepecekarorcsi, HAi'TH TOUKY IEpEeCeUEHUS.

25) Haiitu Toukm mepeceueHus muaun ax? + bX + ¢ ¢ ocwro adenucc.

26) OmpenenuTh, nepecekarorca i uauny = ax* + bx3+ cx2 + dx +f u
y =

= bx® + mx? + dx + p. Ecu mepecekaroTcst, HaiiTH TOUKY IIEpECEIEHUS.



[IpakTuueckoe 3anstue 2. M3yuenue kinaccupuxanuu ommubOK

IpOrpaMMUPOBAHUSA

Knaccudukanus ommOoK mporpaMMUupOBaHUs

B Hacrosiee BpeMst UMeeTCs IocTaTodHasi cTaTUCTHKa 00 ormuokax B [10,
MPUBOAIINX K OTKa3zaM. B Tabimiie 1 npuBeaeHb OCHOBHBIC MPUYHHBI OTKA30B.
OTH JJaHHBIE SABJISIOTCA OCHOBOW IJISI TTOCTPOCHHUS MATEMATHYECKUX MOJIEIIECH
HAJICKHOCTH TPOTpaMM, C IEJIbIO €€ OLICHKM W ITPOTHO3MPOBAHMS, a TAKXKE

ONpeIeNICHHS Ty Tel MOBBIIICHUSI 0€30TKAa3HOU pabOTHI.

Tabnuna 1
[MTPUYMHA OLLIMBKN Yacrora
%
Hemnonnoe win ommOo4HOE 3a1aHKe 28
OTKIJIOHEHHE OT 3aJaHUs 12
[Ipenebpexenue MpaBUiiaMu 10
MIPOrpaMMHUPOBAHUS
OmmboyHas BEIOOpPKA JaHHBIX 10
Ommboynas JIOTHKA 3R 0 12
MOCJIEA0BATEIBHOCTD ONEpaLui
OmmbounbIe apupMETHICCKIE 9
orepanuu
HexBaTka BpeMEeHHM ISl PEIICHUS 4
HenpaBunbHas o0OpaboTka 4
IIpepbIBAHUN
HemnpaBunbsHbie const WM MUCXOIHBIC 3
JTAaHHBIE




Herounag 3amnuce 8

Ommbku mporpaMMuUpoBaHusi, 0oJiee N3BECTHBIEC Kak «barm» Ha jkaprose,
Ouyu J1000r0 pazpadboTyrka NPOrpaMMHOro obecrneueHus. [I0CKonbKy MalIuHbI
BCE UYalle WCIOJB3YIOTCI B aBTOMATUYECKOM pPEXHUME, C OOpPTOBBIMHU
BCTPAaMBAEMBIMHU CHCTEMAMH WM KOMIIBIOTEPAMH, KOHTPOJHUPYIOUIUMHU HUX
(YHKIIMOHUPOBAHKWE, NPOrpaMMHasi OLIMOKAa MOXKET HUMETh CEpPBbE3HBIC
MOCJENCTBUS. bbulM cilydaw, KOrJa KOCMHYECKHE YEIHOKHM U CaMOJIETHI,
pa3OMBaJIMCh M3-3a OUIMOKKM B IPOrPAMMHOM OOECIIEYEHHH BO BCTPAaUBAEMOM
KOMIIBIOTEPHOM oOopynoBaHuu. OpHa nas3eiika, OCTaBI€HHas B KOJe
OMEpPAallMOHHON CHCTEMBI, MOXET O00€CHeuuTh TOYKY BXOAAa IJisi XaKepoB,
KOTOpbIE MOTYT HCIOJIb30BaTh 3Ty YS3BUMOCTb. K 3TuM, ommOKkaM HYy>XHO
OTHOCHUTbBCSI OYEHb CEPHE3HO, TaK KaK Mbl Bce 00JIblIe U OO0JIbLIE TOJaraeMcs Ha
KOMITbIOTEPBL. (OCHOBHBIE BUBI OLIMOOK B IporpaMmMupoBannu KoMiberoTepHoe
OPOrPAMMHUPOBAHUE 3TO OIPOMHOE IIOJIE C COTHSMH SI3bIKOB, KOTOpBIE
WCTIOJIB3YOT MAJJIMOHBI TPUJIOKEHHUM. DTO MPOrpaMMUPOBAHUE OTIEPALIMOHHON
CUCTEMBI, NPHUKIAJAHOE NPOrPaMMHPOBAHUE, BCTPOEHHOE KOJIUPOBAHUE
CUCTEMBI, BeO-pa3paboTka, MPUIOKEHUS 1T MOOMIIbHBIX MIAaTGHOPM, pa3BUTHE
porpamMmM, pa3BEpHYTHIX B HWHTEPHETE, HAy4yHbI€ BbIYMCICHUS. B Tabnuie

IMpCaACTaBJICHBI OCHOBHBIC BUIbI OIMOOK.

Tabnuua 2
Tun omu0oK
Onucanue
NpOrpaMMHUPOBAHMS
OTo0, moXanyd, HauboJsiee cepbe3Has U3
Jlornyeckas Bcex ommubok. Korna HamucanHas mporpamma
omudKa Ha JIIOOOM $I3bIKE KOMIWIMpPYET U palboTaer

IIpaBUJIbHO, HO BbIAACT HeraBI/IJIBHBIﬁ BBIBOJ,



CuHTakcuueckKas

OLINOKA

Ouunoka

KOMIIMJIAIINHA

HEJI0CTATOK 3aKJII0YAETCsl B JIOTMKE OCHOBHOTO
MpOrpaMMHUpOBaHus. OJTO OWIMOKa, KOTOpas
OblJa yHacieloBaHa OT HeIOCTaTka B 0a30BOM
anroputme. Cama JIOTMKAa, Ha KOTOpPOH
O0asupyeTcss  BCs  MporpaMma,  SIBJSIETCS
yiiepOHoi. YToObl HaAWTH pelieHrue TaKou
OLIMOKU HY>XHO (pPyHAaMEHTaIbHOE HM3MEHEHHE
anroputMa. Bam HY)XKHO HayaTh KOmaTrh B
QITOPUTMUYECKOM  yYpOBHE, YTOOBI CY3HUTh

00J1aCTh TTOMCKA TAKOM OIIMUOKH.

Kaxnpiii KOMIBIOTEPHBIN S3bIK, TaKOM
kak C, Java, Perl wu Python wumeer
criennu(pUIECKUil CHHTAKCHUC, B KOTOPOM OyaeT
HanucaH koja. Korma mnporpaMmuct He
IIPUIEPKUBATHCS "rpammaTukun’
crienupUKaIUIMA ~ KOMITBIOTEPHOTO  SI3bIKa,
BO3HUKHET OIIMMOKAa CHMHTaKcuca. Takoro pojaa
OMMMOKK  JIETKO  YCTPaHSIOTCS Ha  dTare

KOMITHUJIAINHA.

Kommwsinusa 310 mporecc, B KOTOPOM
nporpaMma, HamMcaHHash Ha SI3bIKE BBICOKOTO
ypOBHS, TpeolOpasyeTrcss B MAIIMHOYHUTAEMYIO
dopmy. Muorue BuAbl OMMOOK  MOTYT
POUCXOANTHh HA ATOM dTare, B TOM YHUCIE |
CUHTaKcH4eckue ommOku. MHOTIA, CHHTaKCHC
MCXOIHOTO KOZa MOKET OBITh O€3yNPEUHbIM, HO

ommnoOKa KOMITMJIAL A BCEC XKE MOXKCET



Omnoxu cpeasl

BbINoJHeHUus (RunTime)

Apudmerudeckasn

OIINOKA

Oumndxu pecypca

OPOM30UTH. OTO MOXKET OBITh CBSI3aHO C
npobjieMaMd B CaMOM KOMOWISTOpe. OTHU

OIOKHU HUCIIPABJAIOTCA HAa CTaIUU p33pa60TKI/I.

[IporpamMmHBIii KOJI YCIIELIHO
CKOMIIWIMPOBAH, M HUCHOJHSAEMBIH (ain ObL1
co3aH. Bel MokeTre B3AOXHYTh ¢ 00JErYeHUEM
U 3aIlyCTUTh MPOrpaMMy, YTOObI IPOBEPUTH €€
paboty. OmmOKH pH BBITOTHEHUH TPOTPAMMBI
MOTYT BO3HUKHYTh B pPE€3yJbTaTe aBapuu WIIHU
HEXBAaTKH pecypcoB Hocutens. PazpaboTumk
JOJDKEH ObUI MPEABUIETh PEalIbHbIE YCIOBHS
pa3BEepPThIBaHMUSI IPOTPAMMBL. IJTO  MOYKHO
VICIIPABUTD, BEPHYBILHNCH K cTaauu

KOJMPOBAHUS.

Muorue  mporpaMmbl  HCHOJIB3YIOT
YUCJIOBBIE TEPEMEHHBIC, W aJlTOPUTM MOXKET
BKJIFOYATh HECKOJIBKO MaTEeMaTHICCKUX
BBIUKCIICHUN.  ApudmeTndeckue  ONIMOKHU
BO3HHMKAIOT, KOTJa KOMITBIOTEp HE MOXKET
CIpaBUTBCA C TpoOJemMaMu, TaKUMU Kak
"JleneHue Ha HONB', WIM BEAyIIHE K
OCCKOHEYHOMY  pe3yJbTaTy. ITO  CHOBa
Joruyeckas omuoKa, KOTopas MOXKET ObITh
UCTIpaBJCHAa  TOJBKO  IyTEM  H3MEHCHUS

aNropuTMa.

Ommbka pecypca BO3HHMKAET, KOrIja

3HAYCHHUC HepeMeHHOﬁ NEPEIoJIHACT



MaKCHUMaJIbHO JIOITy CTUMOE 3HAaUYCHHUE.
[lepenonnenue  Oydepa,  HCHOIB30BAHHE
HEMHUIIMATU3UPOBAHHOM TIepEeMEHHOM,
HapylIeHWe TpaB JOCTyNa W IEPETOTHCHHE
CTeKa - IpUMEpHI HEKOTOPBIX

pacnpocTpaHEHHBIX OMIUOOK.

OHM MOryT BO3HUKHYTH B CBA3U C
HECOOTBETCTBUEM MPOTPaMMHOI0 00€CIICUEHHUSI

C aImnapaTHbIM UHTEPPENCcOM WU nHTEphEercoM
Omnodka
. MPHUKJIATHOTO TporpaMmupoBanus. B ciygae
B3aUMO/leliCTBUS
BeO-TIPUIIOXKEHHH, olnOKa uHTepderica MoxKeT

OBIThH pe3yJIbTaTOM HEIPAaBUJIBHOTO

HCIIOJIb30BaHUA B€6-Hp0TOKOHa.

HanbGonee THNMMYHBIMM CHMITOMAaMU IOSIBJICHUS OIIMOOK B mporpamme
ABJIAIOTCA:

MPESKICBPEMEHHOE OKOHYAHKE BBITTOTHEHUS TIPOTPAMMBIL;

HEJIOMYCTUMOE YBEIMYECHHE BPEMEHH HEKOTOPOM MOCIeN0BaTEIbHOCTH
KOMAaH/l OJHOM U3 IIPOTpamMM;

MOJIHASL TIOTEePs WJIM 3HAYUTEIHHOE MCKAKEHHUE HAKOIUICHHBIX JAHHBIX,
HEOOXOIUMBIX JIJIS1 YCTICIITHOTO BBITTOJTHEHHSI peIIaeMbIX 3a]1a4;

HapyIlIeHHWEe IIOCIIEIOBATCILHOCTH BBI30BA OTIEIBHBIX IPOTrpaMM, B
pe3yabTaTe Yero MPOUCXOAUT IMPOMYCK HEOOXOIUMBIX MPOTPaAMM;

WUCKWKCHHUE OTICIBHBIX JJIEMEHTOB JaHHBIX (BXOIHBIX, BBIXOJHBIX,
MPOMEKYTOUYHBIX) B  pe3ynbTaTe oOOpabOTKM  MCKKEHHOW  MCXOJHOMN
uHpopmaIuu.

3AJTAHUE
Jist Tabnuig 1 1 2 cocTaBUTh MpUMEPBI OIIMOOYHOTO MPOrPaMMHOTO KO/IA,

COOTBETCTBYIOIIIETO TaHHOW OIIHOKe.



[IpakTuueckoe 3anaTtue 3. Mi3ydyeHne OTiIajoYHbIX CPEICTB

eab NpakTH4eCKOro 3aHATUS
OcBouth pabOTy € BCTPOCHHBIM OTJIAJTYUKOM, H3YUUTh KaTErOpUU
OIMOOK, CLIOCOOBI X OOHAPYKEHUS U YCTPaHEHUS.
TecTupoBaHue U 0TJIAKA MPOTPAMMBbI
Uewm Oosbllie OnbITa UMEET IPOTPAMMHUCT, TEM MEHBIIIE OLUOOK B KOJI€ OH
coBepmiaet. Ho, xoTute BepbTe, XOTUTE HET, JAXE€ CaMbld OIBITHBIN
MpOrpaMMUCT BCE K€ naomyckaeT omuOku. W mrobas coBpeMeHHas cpeoa
paspabomkuy IpOrpaMM  JIOJDKHA HMMETh COOCTBEHHBIE HMHCTPYMEHTHI ISt
OTJIAJIKU TPWIOKEHUM, a TakkKe JJisi CBOCBPEMEHHOIO OOHApYXEHHUS W
UCIIPABJICHUS  BO3MOXHBIX  omuOok.  IIporpammubie  omuOku  Ha
HPOTPAMMHUCTCKOM CJICHI'€ Ha3bIBAIOT Oaeamu (aHTi. bug - KyK), a MporpaMMsI
OTHAJKH Koja - Oebaccepamu (aHri. debugger - ommamumk). Lazarus, kak
COBpPEMCHHAS cpeda  pazpabomku MPUIOKCHHM, MMEET COOCTBEHHBIN
BCTPOCHHBIN OTJIATUUK, paOOTy ¢ KOTOPBIM MbI pa30epeM Ha 3TOU JEKLHUH.
OmubKu, KOTOPHIE MOXKET JAOMYCTUTH TPOTPAMMHUCT, YCIOBHO JIEISATCS Ha
TPH TPYTIIIHL:
1. Cunrakcuyeckue
2. Bpemenu BoinosHeHHs (run-time errors)
3. AJropuTMHUYECKHE
CuHTaKkcHYecKne OmuoOKu
CuHTaKCH4YecKHe OMMOKM JIeTye BCEro OOHAPYKUTh M MCIPABUTH - UX
OOHApY>XUBACT KOMNUIAMOp, HE JaBas CKOMIWJIUPOBATH U  3aIllyCTUTh
nporpammy. [lpuueM komnunsmop ycTaHaBIMBAET Kypcop HA OMIMOKY, WU
nociie He€, a B OKHE COOOIICHHI BBIBOJUT COOTBETCTBYIOIIEE COOOIICHHE,

HanpUMep, TaKoe:



o rocedure TForml.ButtonlClick(Sender: TObject):;

41: 4 BCT CATEMP\unit1.pas

Puc. 2.1. HaiineHHass KOMIWJISITOPOM CHHTAaKCHuYecKas OIIMOKa - HET
0OBSBIICHUS IEPEMEHHOM 1

[TonoOHbIe OMMOKH MOTYT BO3HUKHYTh IPH HEMPABWIBHOM HAIMCAHUU
JUPEKTUBBI WM UMEHU (DYHKIMH (MPOLEAYpPHI); MPU MONBITKE OOPAaTUTHCA K
NEPEMEHHON MM KOHCTaHTE, KOTOPYIO HE 00bABIISLIMN (puc. 2.1); mpu HOMbITKE
BBI3BaTh (DYHKITHIO (MPOIEAYPY, TIEPEMEHHYIO, KOHCTAHTY) M3 MOIYJISI, KOTOPBIH
He ObUT MOJKITIOYEH B pasjelie uUses; MpU IPYTUX aHAJIOTMYHBIX HEJOCMOTpPAX
IpOrpaMMHUCTA.

Kak y>xe roBopuioch, komnuisimop Npyu HaXOXKICHUH TTOJ0OHON OITUOKH
MPUOCTAHABIMBACT MPOIECC KOMMMIISAINHU, BEIBOAUT COOOIICHHE O HAWIEHHOU
OLIMOKE W YCTaHaBIMBAET KYpcop Ha JOMYIIEHHYIO OIIUOKY, WM IOcie Heg.
[IporpamMMucTy OCTaeTCsi TOJNBKO BHECTH HCTPABICHHUS B KOO NPOSPAMMbL U
BBITIOJTHUTH MIOBTOPHYIO KOMITHJISLIUIO.

Omudxu BpeMeHH BbINOJHEHUS

Omnéky BpeMeHH BbINOJIHeHUsI (run-time errors) Toxe, Kak npaBuJo,
Jerko ycTpaHuMbl. OHHM OOBIYHO TPOSBISIOTCSA YK€ IMPH MEPBBIX 3alyCcKax
IPOTPaMMBI, UJIH BO 8pemsi mecmuposanusi. ECu Takyro mporpaMmy 3amyCTUTh
u3 cpensl Lazarus, To OHa CKOMITWJIMPYETCS, HO TIPU TIOTMBITKE 3arpy3KHd, WU B
MOMEHT COBEpILIEHUSI OLUIMOKH, MPUOCTAHOBUT CBOIO pabOTy, BBIBES Ha SKpaH

COOTBETCTBYMOIIIEE coolieHue. Hanpumep, Takoe:



project1 @
@ Unable ta open file "MyFile. bxt",

Press OK to ignore and risk data corruption.
Press Cancel ko kill the program.

[ vox | [ %cone |

Puc. 2.2. Coobmenne Lazarus 00 onmmOKke BpeMeHH! BBITTOTHEHUS

B nmanHOM ciywae npoepamma Tipu 3arpy3ke J0JDKHa ObLTa CUWTATh
B namsims OTCYTCTBYIOIIUN MeKCmMOoagblil @ain MyFile.txt.
[TockonbKy npoepamma Bhi3Baja OmUOKY, OHA HE 3alyCTWIach, HO B Cpele
Lazarus mpor1iecc oTIaaKu MpoA0HKACTCs, O YeM CBHETEILCTBYET COOOIIEHNE B
CKOOKax B 3aroJIOBKE TJIABHOTO MeH!0, TI0CTIe Ha3BaHus poekTa. [Iporpammucty
B MOJOOHBIX CIydYasX HYKHO COPOCUTH OTIaA4YUK KOMAaHAOU MeHio "'3amyck ->
Copocutp 0TIaI4YUK", TTOCIIE YETO MOYKHO MTPOJIOJKUATH PaboTy HaJl IPOSKTOM.

Ommubka BpEMEHU BBIMOJHEHUS MOXET BO3HUKHYTh HE TOJBKO MPHU
3arpy3ke mporpaMMbl, HO M BO BpeMs e€ paboTel. Hampumep, eciu ObI TOTIBITKA
YTEHUSI HECYIIECTBYIOMIETO (haiiyia Obliia cliesaHa He NP 3arpy3Ke MpOorpaMMBl,
a TpU HaXATUU HA KHOMKY, TO npocpamma Obl HOPMAJIbHO 3alyCTHJIACh U
paborTana, moka noibs3oeamesb He HOKMET Ha 9Ty KHOTIKY.

Ecnu nmporpammy 3anmyctuth u3 camoi WIiNdows, mpu BO3HUKHOBEHUH
9TOM OIMOKU TOSIBUTCS Takoe e cooOmieHue. [lpu »TomM ecnu HaxaTh
"OK", npoepamma naxe MOXKET 3aIyCTUTHCS, HO KOPPEKTHO paboTaTh BCE paBHO
He OyJieT.

OmudKku BpeMeHH BBINMOJHEHHsI OBIBAIOT HE TOJBKO SBHBIMH, HO W
HESBHBIMU, TIPH KOTOPBIX Apocpamma MpoJI0JKaeT CBOKO palbOTy, HE BBIBOJS
HUKAKWX COOOINCHWH, a TPOTPaMMHCT JaXe HE JIOTaIbIBacTCsS O HAIWYUHU
omuOku. [IppmMepoM HEeSIBHOM OMMOKY MOXKET CITY>KUTh TaK Ha3bIBacMasi yreuka

naMsTH. YTeUKa MMaMsaTd BO3HUKACT B ClIy4dasiax, Korja nmporpaMmMucCT 3a0bBIBaeT



OCBOOOJIUTH BBIJICJICHHYIO TOJI 00bekm namams. Hampumep, Mbl 0OBSIBIIsIEM

nepemennyto tuna TStringList, u pabotaeM c Heil:

begin
MySL.:= TStringList.Create;
MySL.Add('HoBas cTpoxka’);
end;

B marHOM npuMepe mporpaMMHUCT JAOMTYCTHIT THITHYHYO IS HAUMHAFOTIIX
omuOKy - He ocBobommi kracc TStringlist. 910 He mpuBeneT K cOOI0 WU
aBapUHHOMY 3aBEPINICHUIO TPOTPaMMbl, HO B HUTOT€ MOXKHO OECITOJIe3HO
U3pacxo/oBaTh O4YeHb MHOro mnamsatu. KonedHo, 93Ta namsams Oyner
0CBOOOXKIEHA TOCIE BBITPY3KH MPOrpamMMmbl (3a ITUM CIEIAUT ONEpayuoOHHAS
cucmema), HO yTeuKa MaMATU BO 8peMsl GblNOJHeHUs TIPOTPAMMBI TOKE MOXKET
IPUBECTU K HEMPHUSTHBIM TOCJEICTBUIM, TOTPeOsisi Bce Ooiblie U OOJbIIe
PECYPCOB M U3JHIIHE HArpyXast npoyeccop. B momoOHbBIX cilydasx mocie paboTsl

C 00BEKTOM MIPOTPAMMHUCTY HYKHO HE 3a0bIBaTh OCBOOOXKIATh NAMAMb.

begin
MySL.:= TStringList.Create;
MySL.Add('HoBas ctpoka');

...; //paboTa ¢ 00bEKTOM
MySL.Free; //ocBoboanin 00BEKT

end;

OnHAaKo owubOKY 6pemMeHU GblNONHEeHUss MOTYT CIIYYUTbCS U BO BpeMs
paboThl ¢ 00bekTOM. ECin ecTh Takoii puCK, TPOrpaMMHUCT JTOJDKEH HEe 3a0bIBaTh
PO BO3MOKHOCTh 0OpaOOTKH HMCKITIOYMTEIIBHBIX CUTyalnid. B gaHHOM cirydae
BBITIIETIPUBEACHHBINA KOJ] IPABWIIbHEH OyAeT 0hOpMUTH TAaKUM 00pa3oM:

begin

try



MySL.:= TStringList.Create;

MySL.Add('HoBas cTpoxka’);

...; //paboTa ¢ 00bEeKTOM
finally

MySL.Free; //ocBoboammm 00bEKT, 1axke eciu Obuta ormmoka
end;

end:

Hrtak, BOo wu3zbexaHue OMIMOOK BPEMEHH BBIMOJHEHUS MPOTPAMMUCT
JIOJDKEH HE 3a0bIBaTh JENIaTh MPOBEPKY Ha MPABMIIHHOCTH BBOJIA MTOJIH30BATEIIEM
JIOITY CTUMBIX 3HAYCHUH, 3aKJII0YaTh OTTaCHBIN KO/ B
onoku try...finally...end unm try...except...end,  nmemaTe  TpPOBEpPKY  Ha
CYIIECTBOBAaHWE OTKpbIBacMoro (aitia  Qynkumeit FileExists m  BooOIe
coOMI0/IaTh MPEIYCMOTPUTEILHOCTh BO BCEX CIA0bIX MecTax mporpamMmmbl. He
MoJIaraiiTech Ha IMOJIh30BaTENIs, BEIb HEJAPOM TOBOPST, YTO €CIIM B IIPOTrpamMme
MOXXHO JIOIYCTUTh OIIMOKY, n0.1b308ameslb 3Ty BO3MOKHOCTb HETPEMEHHO
HaWIeT.

AJropurMuuYecKue OmMuOKu

Ecnu BBl He MOMyCTWJIM HU CHUHTAKCHMYECKUX OIMMOOK, HHU OIIUOOK
BPEMEHU  BBITIOJIHCHHUSI, Npocpamma CKOMITUIUPOBANIaCh,  3alMyCTHIach |
paboTaeT HOpMAIBHO, TO 3TO €Ile He 03HAYAET, YTO B MMPOTPAMME HET OLITHOOK.
Y06eauThCst B 3TOM MOXHO TOJIBKO B TIpOIIecce €€ mecmuposaHus.

TecTupoBanme - npoyecc nposepku pabomocnocoOHOCMU NPOSPAMMbL
nymem 66004 6 Heé pA3IUYHBIX, 0aMCe HAMEPEHHO OWUOOYHLIX OAHHBIX, U
nocnedyoueli KOHMPOIbHOU NPOBePKe 8bLBOOUMO20 pe3yIbmamad.

Ecnu npoepamma pabotaeT mpaBWIbHO C OJHUMH HaOOpaMU HCXOTHBIX
JAHHBIX, W HEMPABWIBHO C IPYTUMH, TO 3TO CBHIETEIHCTBYET O HATUYUHU
ANTOPUTMHYECKOM OIIMOKU. AJITOPUTMUYECKUE OIIMOKA HMHOTAAQ Ha3bIBAIOT

JJOTUYCCKHUMU, OOBIYHO OHH CBSI3aHBI C HeBepHOﬁ peanmauneﬁ aJiropuTMa



n_n

nporpaMmbl: BMecTo "+" ommbouyHo nocraBuwim "-", BMecto "/" - "*", BmecTO
nenenns 3HaueHust Ha 0,01 pazgemmnu va 0,001 u T.11. Takue ommOKy 0OBIYHO HE
0OHapYyKUBAIOTCS BO 8peMs KOMAUIAYUU, NPOSPAMMA HOPMAIBHO 3aIlyCKaeTcs,
paboTaer, a TpH aHAIW3€ BBIBOJAMMOIO pe3yJbTaTa BBISICHSAETCA, YTO OH
HeBepHbI. [Ipu 3TOM KomMnurAmop HE yKaXeT NpPOrpaMMHCTY Ha OIIHOKY -
9TOOBl HAUTH U YCTPAHUTH €€, MPUXOJIUTCS aHAIU3UPOBATH KOJ, IMOIIArOBO
"MpoKpyuyuBaTh' €ro BBINOJIHEHHWE, CIEAsS 3a pe3yJbTaToM. Takoid mpouecc
Ha3bIBACTCS OMIAOKOU.

Oraaaka - npoyecc noucka u  yCmpaHeHusi  OWUOOK,  uyauje
anzopummudeckux. Xoms Omaao4ux NO380/em CHpasumsCsi U ¢ OUWUOKAMU
8peMeHU BbINOIHEHUsL, KOMOpble He 0OHAPYIHCUBAIOMCSL SBHO.

Pa6ora ¢ oTiagunkom

JaBaiiTe oT Teopuu nepeigeM K npakTuke. 3arpy3ute Lazarus ¢ HoBeiM
IPOEKTOM, YCTaHOBUTE Ha (OPMY MPOCTYI0 KHOMKY M COXPAHHUTE IMPOEKT B
nanky JIP2. mMena npoekra, GopMbl, MOAYJS U KHOIKH U3MEHATHh HE HYXKHO,
OCTaBbTE UMEHA, JaHHBIE IO YMOTYAHUIO.

HNanee, crenepupyiite cooObitrie ONClick a1 xHOMKHM, B KOTOPOM
HAMUIIUTE CICAYIOUUNA KOA:

procedure TForml1.Button1Click(Sender: TObject);

var

I: Integer;
st: TStringList;
begin
//co3maeM CIMCOK CTPOK:
st:= TStringL.ist.Create;
try
//[renepupyem CIUCOK:
for i:= -3 to 3 do begin
st. Append('10/'+IntToStr(i)+'="+FloatToStr(10/1));



end;
//BBIBOJTAM CITHCOK Ha KPaH:
ShowMessage(st. Text);
finally
//st OymeT ocBOOOXKIEHA JaXKe B CIIydae run-time OnrmoOKu:
st.Free;
end;

end:

Yro Mbel TyT nenaem? LledoYyHCIICHHYIO NEpEeMEHHYIO | HCIIONIb3yeM B
KayecTBe cueTunka Juis yuxaa for. Lukn npoussoaum ot -3 110 3, 10 ecThb, 7 pas,
BKJIOYast HoNb. B Tene yuxna mpl nenum 10 Ha 3Hauenue 1, pe3ynbTaT
oopMJIsieM B BUJI€ CTPOKH M 100aBJISIEM K CIIUCKY CTPOK st. Bollie roBopuiiocs,
9TO MOAOOHBIE JCHCTBUS HYXHO 3aKioyaTh B OJOK  00paboTKu
UCKITIOUUTENbHBIX cutyaruit try-finally-end, aro mbl 1 cienanm.

Ecau Bbl BHMUMATENbHO H3y4aldd KypC, TO HEBOOPYKEHHBIM TJ1a30M
BUIUTE, YTO INPU UYETBEPTOM MPOXOJE YUKIa MPOU30iIeT olmmnbKka BpeMEHU
BBITIOJTHEHUS - denenue 10 Ha HOMb. Takol OueBUAHBIN NpUMEp OOJIbIIE BCEro
NOAXOJUT ISl 3HAKOMCTBA C BCTPOCHHBIM OTJIATYMKOM, TaK KaK Bbl YK€ 3HAETE,
rae OyaeT omudKa, 1 CMOXKETE MpOoaHaIU3UpOBaTh padoTy oTiaauuka. [losTomy
IPUTBOPUMCS, YTO HE MOJA03pEBaeM 00 OIInOKe.

Htak, nporpaMmy Mbl HallKMcalld, COXPaHWIIU, TOpa €€ KOMITHJIUPOBATD.
Haxwmure KHOIIKY "3amycTuTn" Ha [lanean
ynpasienust (i <F9>). [lpoepamma HOpMaAIbHO  CKOMITMJIMPOBAIach |

3anyctmiack. HaxxmeM knonky Buttonl. U tyT ke noiayyaem ommoky:



@ MpoexT project] BbI3BaN Knacc HcknroYeHna '‘External: SIGFPE',
B darine 'unitl.pas’ Ha cTpoke 42:
st.Append('10/'+IntToStr{i)+'="+FloatToStr{ 10/i));

OK

Puc. 2.3. CooOuienue Lazarus 00 ommoOke
Cyzas mo cooOImieHuto, omudKa MPOU30ILIa BO 8peMsi 8blNOIHEeHUs KOIa
42-i1 crpoku. JlagHo, Haxxmem "OK" u xomanmoit "3amyck -> COpocuth
OTJAaqUYuK" TIPEKpaTUM BBHITNIOJHEHHWE TMPOTrpaMMbl. BepHemcss K Koy H
npoaHaIH3upyeM 42-10 CTPOKY (€CIIH BBl JOOABIISUIM IYCThIE CTPOKH, TO Y Bac
Oyzert apyroi Homep):
st. Append('10/'+IntToStr(i)+'="+FloatToStr(10/1));

Hy u4To, HMYEro KpUMHMHAJIBHOTO TYyT HET, MOYEMYy K€ IPOM3O0IILIa
omubka? Koj BepHBI U JOJKEH ObLT HOPMaJIBHO BBIMOIHATHCS... Korga B
3aX0JIUT€ B TMOJOOHBIN mynux, TOMOYb BaM MOXET 30paAsblil CMbICA U
BCTPOCHHBIN OTIATUUK. 30paswiii cMbic/i TOBOPUT, YTO ONIMOKA MPOU30IILIA Te-
To B Tene yukia for. A dToOBI BOCHOJB30BAaTHCSA OTIATYUKOM, HYIKHO
MIPUOCTAHOBUTh BBHITIOJIHEHUE TPOTPaMMbl Ha AITOM IIMKJIE, YTOOBI TIOTOM
MIOCTPOYHO €ro MPOJOJDKUTH. J[JI1 OCTaHOBKK PabOThI MPOTPAMMBI CIIYXKaT Tak
Ha3bIBacMbIe TOYKHU 0CTaHOBA (aHrII. breakpoints).

Toukm ocTaHOBA - 5m0 CMpPOKU, Nneped BbINOJIHEHUEM KOMOPbIX
OMAAOYUK NPUOCMAHABIUBAEN BLINOJIHEHUE NPOSPAMMbL, U HCOEem BAUIUX
OanbHeUUUX 0eticmeull.

Bl MOXeTe yCTaHOBUTH OJIHY TaKylO TOUKY MM HECKOJBKO, B PA3JIMUYHBIX
gacTax kojaa. ITockonpky ommbOka Bo3HUKaeT B 42-M1 cTpoke, pasymHen Oyner
MIPUOCTAHOBUTH BBITIOJIHEHUE Ha MpEeIbIAYIIEN, 41-i1 CTpOKE.

[TepeBenute kypcop Ha 3Ty CTPOKY, Ha JIr00OE €€ mecmo.



Y CTaHOBUTH TOUYKY OCTAHOBA MOKHO Pa3HBIMH CIIOCOOaMU:

o Kowmanpoii rmaBHoro mento "3amyck -> Jlo0aBUTHh TOYKY OCTaHOBA ->
Touka ocraHoBa B ucX0AHOM Kkoxe"'. B oTkpbIBIIEMcS OKHe
"ITapameTpsbl TOUKHU ocTanoBa" Haxath "OK".

o lllenkHyTh MO CTPOKE MPABOM KHOINKOW, W B BCIUIBIBAIOIIEM MEHIO
BbIOpath "OTaaaka -> [lepek/II0YUTH TOYKY OCTaHOBA''.

o Haxars "ropsuyro knaBumy" <F5>.

o lllenkHyTh 1O HYXXHOW CTpOKE B JieBOM 4acTu Pemakropa koma, rae
yKa3aHbl HOMEpa CTPOK.

[Tocneqnue nBa cnoco6a HamboJiee y100HbI, HO BEIOMpATh BaM. B mo6om

Cﬂyqae,CTpOKallYCTaHOBHGH}KﬁiTOqKIﬁiOCTaHOBaJDKpaCHTCﬂBIRKHH&NIHBGTOhﬁ

try
40 ffrenepupyen CIICOK:
s [ fer ii- 3 th 9 dewegin ]
. st.Append('10/'+IntToStrii)+'="'+FloatToStr (10/1));
end’
//PEIBOIM CIDICOK Ha 3KpaH:
45 ShowMessage (st.Text) ;

Puc. 2.4. CTpoka ¢ TOUKOM OCTaHOBA

CHATh TOYKYy OCTaHOBA yJAOOHEH Takke TMOCIECIHUMU JBYMS
cnocobamu. Touka ocmanHoéa'y HaACcC €CTh, CHOBAa HAXUMaeM KHOTKY
"3anycTuts'. [Ipocpamma HauMHAeT CBOKO  pabOTy, HaXKMMaeM KHOIKY
"Button1”.

Tenepb npoecpamma He BbIBEA OMIMOKY, a MPUOCTAHOBUIIA CBOIO pabOTy U
BbIBEJIA HA MEpPEIHUM IUIaH PeIakTop KOJOB C BBIJCICHHOW CEPBIM IBETOM

CTpOKOﬁ, KOTOpasd B I[aHHBII\/JI MOMCHT I'OTOBUTCs K BBIIIOJIHCHHIO!

try
40 ffrenepupyer cIoicox:

‘ w41 for i:= -3 to 3 do begin

B st.Adppend('10/'+IntToStr (i) +'="'4FloatToStr(10/1));
. end;

Puc. 2.5. Ctpoxka, koTopas Oy/ieT BBITIOJIHCHA Jajiee



TyT oueHb BaXHO MOHMMATh, YTO npocpamma Oblia octaHoBieHa JO
BbINOJIHEHUS 3TOU cTpokH, a He [IOCJIE He€. To ecTh, B HACTOSIIMI MOMEHT
HICPEMCHHOI | eIlle He MPUCBOCHO 3HaueHue -3. Jlaee, Mbl MOXKEM BBITIOJIHSATH C
OTJIAJUMKOM  pa3lInyHble  JCHCTBUSA, KOTOphle CcOOpaHbl B  paszfene
[JIAaBHOTO MeHio '3amycK". OO0b14HO TpebyeTcs nowazogoe
8biNOIHeHue IPOTpaMMBbl. J1Jist ITOr0 MOKHO MCIOJIB30BaTh KOMaHIy "3amyckK -
> Illar B o6xox" (i <F8>), "3amyck -> Illar ¢ Bxogom" (wu <F7>) wim
"3amyck -> lllar ¢ Beixogom" (vt <Shift+F8>). "Illar B 06x0a" o3Havaer, 4TO
€CJIM B Kojie OyJeT BCTPEUEH BBI30B KaKON-HUOYb (DYHKIIMHM WU TPOLIETYPHI,
OTJIAIYMK BBITIOJIHUT UX U OCTAHOBUTCS Ha CJIEAYIOUIEH MOCJE BhI30BA CTPOKE.
[Tpu BeiOGOpe "Ilar co BXxoaoM", OTJIaIUMK TaK)Xe MOIIAroBO OY/IET BHITIOJHSITH
U BbI3bIBaeMbie GyHKIUU-TIponieaypsl. "Lar ¢ BbIxogoM" moapasyMeBaeT, 4To
€CJIM B CTPOKE HET BBI30BOB (DYHKIIHI, TO OCTAaHOBKH MPOUCXOAT, Kak ipu " Llar
B 00xo0a". Eciii B CTPOKE €CTh GbipadiceHue, TO OCTAHOBKA TPOUCXOAUT BHAYaJIe
nepes; CTPOKOM, 3aTeM Tepe] BRIUUCICHUEM Kaxa0W (PYHKIIUN, YTOOBI Mbl UMENTH
BO3MOXHOCTH IIPOCMOTPETh 3HAUYCHHUS TAPAMETPOB, MepeaBaeMbIX B (YHKITHIO.

VY Hac BBI30BOB (DYHKIIMI HET, MOATOMY MBI MOXXEM BOCIIOJIb30BATHCS
kak <F7>, tak u <F8> (wame Bcero ucnons3yroT <F8> - Illar B 06x0x).

Ntak, Haxkmem <F8>, u oTiagumK BBITIOJIHUT CTPOKY C TOYKOM OCTaHOBA,
Y BBIICIIAT CEPBIM CIEAYIONy0 cTpoky. CHoBa HaxmeM <F8>, n cHoBa Oymer
BbIJIEJIEHA ATa CTPOKA - ObLI BBINOJIHEH 1Iar yuxia. HaxaB HeckonbKko pa3 <F8>,
MBI T00bEMCS TOSIBIICHUS Ha DKpaHE BCE TOU e OMMOKH, KOTOpas 3a0JI0KUpyeT
JajabHelIlee BBIMOJHEHWE mporpaMMbl. CTaHOBUTCA TOHSTHO, YTO IIHUKII
HOPMAaJIbHO BBIMOJIHSIETCS HECKOJIBKO MPOXOJIOB, MTOCJE YEro BCE K€ BOSHUKAET
omuOka.  Bkiroyaem  JIOTMKY:  BHYTPH Yyukiay  HAc  U3MEHSETCS
TOJILKO nepemeHnast |, 3Ha4uT, OINOKa Kak-TO CBS3aHa ¢ HeHl. A KakK y3HaTh, KaK
MMEHHO?

3nech HaM Ha TOMOUIb MPUXOJUT €LIe OAWH TMOJIE3HBIH HHCTPYMEHT

OTJIaJUMKa - HAOJIO/IEHHEe 3a 3HAUeHUsIMU niepeMeHHbIX. COpochTe mporpammy



koMmaHaou "3amyck -> Copocuth oTiiaguuk'. Tenepp CHOBa HAXKMHUTE KHOIIKY
"3amycTuth", a mnotromM cHoBa kHonky "Buttonl". Ormamuuk cHoBa
IPUOCTAHOBUJI BBIMOJHEHUE MPOTrpaMMbl HAa CTPOUYKE C IMKJIOM, OJHAKO HE
ciemmTe HaxuMmath <F8>. Jlns wHawanma, pgo0aBuM HaOIIOACHHE Ha
nepeMeHHoH i. Jlenaercst 3To koMau0# "3anyck -> /lodaBuTh HabJI0neHHe",
KOTOpas ObljIa HEJOCTYIIHA, IOKa 1pocpamma He Hadalla BBIMOIHATRCA. B cTpoke

"Bbipa:kenne" ykaxxute nmepeMeHHyo I, u Haxmure "OK":

CpoMcTea Habawae HMA

BKNHOYMTE - j ]

CTanc

Puc. 2.6. YcranoBka HaOJIIOACHUS 32 TIEPEMEHHOM

Tenepb oTnaguuk HAOIIOMACT 32 3HAUCHHUAMHU MEPEMEHHOM 1, HO HaM OT
ATOTO HE JIETYe - Mbl TO HE BUAUM 3TUX 3HauYeHUI! UTOOBI UX YBUIIETH, HYKHO
BBIBECTH Ha 3KpaH okHO Cnucka Hadawaennid. [lenaercs 3to komanaoin "Buj
->  OxkHa omaagku -> OxkHO HaOmMwaeHuil" wmm  "ropAunMH
kinapumamu” <Ctrl+Alt+W>.

Pacnionoxxute okHO HIKEe PemakTop koaa, Ha mecmo OKHA cOOOIEHNI.
B 5TOM OKHE BBl CMOXKETE BUJETH 8blpadiceHUe - Hally MEPEeMEHHYIO 1, U €&
TeKyIiee sHaueHue. YToObl TOKa3aTh pabOTy ¢ OTJIAMYMKOM OoJiee HaIJISIIHO,
JaBaiiTe 100aBUM eIIe OJIHO gblpajiceHue, 3a KOTOPhIM OyJieM HaOJroAaTh.
Bribepute "3amyck -> /lo6aButh HaO/ogaenue" u B ctpoke "Bbipaxkenue”

YKQKUTC HC IIPOCTO IICPCMCHHYIO0, a 6blpadsiCcerHue

10/i

KOTOpOE€ y HAC JOJDKHO BBIUMCIATHCA BHYTpH yukria. B oxHe Cnucka
HA0JII0/IeHUs BBl YBUJIUTE U TEPEMEHHYIO 1, U 8blpadiceHue, a TaKXKe HUX

3Ha4YCHMUA:



Cnucok Habnro genui

BrlpaxeHue 3HaqeHue
i 1
10fi 10

Puc. 2.7. Oxno Crucka HaOII0aeHAN

[TockonbKy TepeMeHHOH I elie He ObLJIO MPHUCBOCHO 3HAYCHUS -3, TO B
KOJIOHKE 3HAYEHUH BbI, CKOPEE BCETO, YBUAUTE 1, KOTOPHIM MO yMOJYaHUIO ObLIa
MIPOMHUIIMAIU3UPOBAHA Hallla nepemerHas. COOTBETCTBEHHOE 3HaueHue OyAeT U
y BBIpaKeHHUs. Temepb MBI TOTOBBI ABUTAThCH Jaibine. Haxumaem <F8>.
B Cnucke HadmomeHnii cpasy xe M3MCEHHJIACh KapTHHA - | Teeph paBHO -3,
a evipasicenue -3,3333...

Haxxumaem <F8> emé pa3. CHOBa 3HauCHHSI U3MEHWINCH, TETIEPh | = -2,
a gvipadicenHue = -5. Mbl IOHUMaeM, 4TO UK pabOTaeT, U JABa €ro Imara ObUIH
cnemanbl. Haxxumaem <F8> eme nBa paza. Ceituac nepemernas COnepUT HOJIb,
a 3HaueHue BboIpaxkeHUs: ykasbiBaeT "inf". OqHaKo CTpoOKa C BBIYUCICHUEM €IIIe
He OblIa BBINOJIHEHA, He 3a0bIBaeM 00 3ToM. CHOBa HaxkumaeMm <F8>, u cHoBa
noixy4yaeM oOmHUOKYy. A B 3HAYEHUSX MEPEMEHHOW U  BBIpAKEHUS
BUJIUM c1060 "evaluating", urto mnepeBoauTcs, Kak '"omeHka". Temepp MbI
HarJasi{HO BUJUM, YTO B CTPOKE

st.Append('10/'+IntToStr(i)+'="+FloatToStr(10/i));

BO3HUKAET OINMOKA, KOTjaa nepemennas | paBHa Hyawo. W TyT yke
HECJIO)KHO J0rafaThCs, IOYeMy OJTa OmHUOKa BO3HUKACT - TIOTOMY HYTO
MPOMCXOJUT MombITKa aeneHus 10 Ha 0.

T0 MOXHO IPOBEPHTD, IIPOIYCTHUB BHITIOJHEHHE BhIYKCICHMS, Koraa 1=0.
3akpoiiTe OKHO C OMMOKOH, cOpockTe OTiHamuuk. CHOBa HAXMHUTE KHOTIKY
"3anyctuth", u kHomky "Buttonl". ChnoBa BbeiBenutre okHO Cnmcka

Ha0moaenusi. Haxumaiite <F8>, mokaine craner 0, a swipadsicenue - inf.



Tenepp, B OxkHe HA0MI0AEeHMH ILIEIIKHUTE IPAaBOM KHOMKOW MBIIIU MO CTPOKE C
MIEPEMEHHO 1, U B BCIUTBIBAIOILIEM MeHIO BEIOEPUTE KOMaHJy
"Bbruucaurs/A3mennts". B  OTKpbIBIIEMCS OKHE BBl YBHUJIUTE CTPOKY
"Bbipaxkenue", rae Oyner ykaszaHa nepemenuas i. B none "PesyabTar" Oyner
yka3aHo 3nauenue 0. A B crTpoke "HoBoe 3HaueHHe" HaM HYXHO
yKazaTh 3HaueHue, KOTOPOE€ MbI JKEJaeM NPUHYJIUTEIbHO IPUCBOUTH
nepeMmeHHoil. TyT ykaxem 1 u HaxmeMm <Enter> unu kHonky "U3meHuTsh'.
B none "Pe3yabTat’ 3nauenue 10JKHO CMEHUTHCS Ha 1. CHoBa
HaxMeM <F8>, snauenue | "sMEeHUTCS Ha 2, OILIIMOKH HE Oyner.
Haxas <F8> eme Heckombko pa3, Mbl goOepeMcsl 0 KOHIA MPOTpaMMBI U
YBUJUM COOOIIEHUE, KOTOPOE OHAa M JIOJDKHA OblIa BBIBECTH [0 HAIlEMy
3aMBICITY:

°  10/-3=-3,33333333333333
\1/ 10}-2=-5
10/-1=-10
10/1=10
10/2=5
10/3=3,33333333333333

Puc. 2.8. PesynapTupyromiee cooOmeHne mporpaMmMbl
Kak Buaure, svruucienue, rae | paBHa HYJO, ObLIO MPOIYIIEHO.
BcTpoeHHBIN OTIauUK MMEET M IPYyTHe WHCTPYMEHTHI, C KOTOPBIMHU BBI
CaMU CMOYKETE CO BPEMEHEM OCBOUTHCS, IKCIIEPUMEHTUPYS C HUMHU.

KOHTpO.]'II)HI)Ie BOIIPOCHI U 3aIaHUA

1. TlokaxxuTe Ha mpUMepax, Kak B 00osiouke Lazarus ocymiecTBisercs:
3aMmycK M BBIXOJI U3 000JIOUKH,

3arpy3ka u coxpaneHue Qaiina,



BBI30B CIIPaBKH, B T.4. TI0 KIIOYEBOMY CIIOBY, Ha KOTOPOE YyKa3bIBacT
Kypcop,

KOHTEKCTHBIN TTOUCK M 3aMEHA TEKCTa,

KOMIIWISIIIHAS U 3aITyCK TPOTPaMMBI.

2. OOBsCHUTE TOHATHSA: CHHTAKCHYECKas OIMMOKa, OIMMOKa BpPEeMEHU
BBITIOJTHEHMSI, JIOTHYECKasl OIIMOKA.

3. 4llokaxkuTe Ha MpUMeEpax, kKak B 00omouke Lazarus ocyiiecTBiseTcs:
N00aBICHUE, PEAAKTHPOBAHUE M YJAJICHHE IEPEMEHHBIX B OKHE
OpOCMOTpa 3HAUYEHUH IEPEMEHHBIX, MOILIAarOBOE  BBIIIOJIHEHUE
nporpaMM, B T.4. C TOHIArOBBIM BBITIOJIHEHHEM OIEPaTOPOB B
BBI3bIBAEMBIX MOANPOrpaMMax, BBIIOJHEHHE MPOTrPAMMBbI 10 CTPOKH,
Ha KOTOPYIO YKa3bIBa€T KypCOp, 3aBEpLICHHE OTIAJKH MPOrpaMMBbI,
CO3/IaHue, PEJAKTUPOBAHUE U YAAICHUE TOYEK OCTAHOBA MPOTPAMMBI.

4. CocraBbTe OTYET, B KOTOPOM ONMIIWUTE CBOM JCHCTBUS BO BpeMs

BBITIOTHEH U 3aaHui 1 — 6, IPOMILTIOCTPUPYNUTE CKPUHIIIOTAMM.



[Ipaktnueckoe 3angaTue 4. OeHKa KAYECTBEHHBIX IMTOKa3aTeleu

IPOrpPaMMHOTO MPOTYKTa

1. Kparkue TeopeTrnyecKue cBeIeHUsI

TectupoBanue mnporpammel P mo Hekoropomy kputepuito C 0O3HAYaeT MOKPHITUE
MHOECTBa KOMIIOHEHTOB mporpaMmbl P M = {m1...mk} mo snemeHTam Wiu 1o cBA3sIM

T = {tl...tn} — KopTex HEU3OBITOUHBIX TECTOB ti.

Tecrt ti HeM30BITOUEH, €CIH CYIIECTBYET MOKPHITHIM MM KoMmoHeHT mi u3 M(P,C), He
MOKPBITBIA HU OAHUM U3 mpenslaymmx TectoB tl..ti-1. Kaxmomy ti cooTBeTcTBYyeT
HEU30BITOYHBIN MYTh Pi — IMOCIEI0BATEILHOCTD BEPIIKUH OT BX0/1a 0 BbIXO/A.

V(P,C) — crnoxuocth TecTupoBanus P mo kputepuio C — U3MepseTcss max YucioM
HEU30BITOYHBIX TECTOB, MOKPHIBAIOIINX BCe AneMeHThl MHOkecTBa M(P,C)

DV(P,C,T) — ocrarouHas cloXHOCTh TecTupoBanus P o kpureputo C — usmepsercs
max 4YHCJIOM HEU30BITOYHBIX TECTOB, MOKpHIBAIOIMUX 3JieMeHThl MHoxectBa M(P,C),
OCTaBIIIMECS HEMOKPBHITHIMU, TIOCIE TporoHa Habopa TectoB T. Bemmumna DV crtporo u
MOHOTOHHO yObIBaeT ot V 10 0.

TV(P,C,T) = (V-DV)/V — orneHka creneru TectupoBanHocTH P 1o kputeputio C.

Kputepuii oxkonuanus tectupoBanus TV(P,C,T) L, rne (0 L 1). L — ypoBeHb
OTTECTUPOBAHHOCTH, 33JJaHHBIN B TPEOOBAHUSIX K IPOrPAMMHOMY IPOAYKTY.

» B pern

Puc. 10.1. MeTpuka oTTeCTUPOBAaHHOCTH IIPHUIIOKEHUS

PaccmoTpuM n1Be Mozenu mporpaMMHOIO oOecreueHus, UCIOb3yeMble TIPU OLEHKE
OTTECTUPOBAHHOCTH.

Jns  OuLeHKHM CTENeHW OTTECTUPOBAHHOCTH 4acTto ucnonsdyercs YITI —
ynpasistomuii rpad nporpammsl. YI'TI MHorokomnonentHoro oobsekra G (Puc. 10.2, ITpumep
10.4), conepxut BHyTpH ceOs n18a kommoneHTa G1 u G2, YI'TI KoTopbIX pacKpHITHI.



Puc. 10.2. Ilnockas monens YI'TI komnonenta G

B pesynbrare YI'TI komnonenta G umeeT Takoi BUJ, Kak eciau Obl KoMoHeHTH G1 u
G2 B ero CTpykType crenuanbHo He Bbiaeasunch, a YI'TI kommnonentoB G1 u G2 Obumn
BcrapieHsl B YI'TI G. Jlns TectupoBanust komnoHeHTa G B COOTBETCTBUU C KpUTEpUEM IyTel
noTpeOyeTcst MporHaTh TECTOBBIN HA0OP, MOKPHIBAIOIIUH clieayronuii Habop Tpacc rpada G
(ITpumep 10.1):

P1(G) = 1-2-3-4-5-6-7-10;

P2(G) = 1-2-3-4-6-7-10;

P3(G) = 1-2-11-16-18-14-15-7-10;

P4(G) = 1-2-11-16-17-14-15-7-10;

P5(G) = 1-2-11-16-12-13-14-15-7-10;

P6(G) = 1-2-19-20-23-22-7-10;

P7(G) = 1-2-19-20-21-22-7-10;

[Tpumep 10.1. Habop Tpacc, HEOOXOAUMBIX MJis MOKPHITUS TWIOCKON Moaenu YITI
KoMmroHeHTa G



10
Puc. 10.3. Uepapxuueckas moaens YI'II komnonenra G
VYTI'TI xomnonenTa G, NpeACTaBIEHHBIM B BUJE UEPAPXUUECKON MOJENHN, TPUBEIEH Ha
Puc. 10.3, Ilpumep 10.5. B uepapxuueckom YI'TI G Bxoasuiue B €ro coctaB KOMIIOHEHTHI

O W0
D.k" \\ // \.\\\‘D
12 l.é : /
‘«bm 21 /3
o) / AN

Puc. 10.10. Uepapxuueckas moaeinb: YI'TI komnonent G1 u G2

1 mcuepnbIBalOIIEro TECTHUPOBAHUS MEpapXUUeCcKOM Mojenn KommnoHeHTa G B
COOTBETCTBUH C KpUTEpPHEM IyTel Tpedyercs mporHaTh cienyromuil Habop tpace (IIpumep

10.2):
P1(G) = 1-2-3-4-5-6-7-10;
P2(G) = 1-2-3-4-6-7-10;
P3(G) = 1-2-8-7-10;
P4(G) = 1-2-9-7-10.

ITpumep 10.2. Habop Tpacc, HeOOXOAMMBIX JUIsl OKPBITUS HEPAPXUUECKON MOJENIH

VI'TIl xommionenta G



[IpuBenenHbIii HAOOP Tpacc JOCTaTOYEH NPH YCIOBUH, 4TO KoMmoHeHTHl G1 u G2 B
CBOIO OuY€pe/lb MCUEPIbIBAOIIE MPOTECTUPOBAaHbI. UTOOBI 00ECHEUUTh BBIOJIHEHUE STOTO
YCIIOBHUSI B COOTBETCTBUH C KPUTEPHUEM ITyTeH, HaJ0 MPOrHATh BCE TPACCHI

ITpumep 10.3.

P11(G1)=11-16-12-13-14-15;

P21(G2)=19-20-21-22;

P12(G1)=11-16-17-14-15;

P22(G2)=11-16-18-14-15;

P13(G1)=19-20-23-22.

KoHTpoJIbHBIE BOIIPOCHI

Ouenka crenenu rectupyemoct [10.

Kpurepuu cTpyKTypHOTO TECTUPOBAHMUSL.

[Toctpoenue ynpapmustoniero rpaga nporpamMmmeal.
OyHKIMOHATbHOE TecTUpoBaHue (MeTos « YepHOTO AIIUKAY).
TecTupoBaHue UKIIOB.

TecTupoBaHue MOTOKOB JaHHBIX.

TecTupoBanue TpaH3aKIHM.

NGO~ wWDRE

XapakTepUCTUKHU XOPOILIETO TECTA.



[IpakTuueckoe 3anstue 5. Kpurepuu BpIOOpa TECTOB

He.]'[b. I/ISY‘{I/ITB KpUTCPpHUU BLI60pa TCCTOB, BBIIIOJIHATE OICHOYHOC

TECTUPOBAHUE IIPOTPAMMHOIO IPOIYKTA.

1. KpaTkue TeopeTHYeCKHUe CBeIeHUs

TpebGoBaHus K UICATLHOMY KPUTEPUIO TECTUPOBAHUS

TpeOoBaHuUs K HI€aTLHOMY KPUTEPHUIO ObUTM BBIABUHYTHI B padote [ 11 ] :

Kputepuii nomxeH OBITb JOCTaTOYHBIM, T.€. IIOKa3blBaTh, KOTJa
HEKOTOPOE KOHEUHOE MHOKECTBO TECTOB IOCTATOYHO JJIsl TECTUPOBAHUS TAHHOMN
IPOrPAMMBI.

Kputepuii nomxkeH OBbITh MOJHBIM, T.€. B Cly4ae OLIMOKU JIOJKEH
CYILIECTBOBATh TECT M3 MHOXKECTBA TECTOB, YJIOBJIETBOPSIOUIMX KPUTEPHUIO,
KOTOPBIN PACKPBHIBAET OIIMOKY.

Kpurepuit nomxeH ObITh HAAECKHBIM, T.€. JOObIE ABA MHOXKECTBA TECTOB,
YAOBJIETBOPSIIOIIMX €My, OJHOBPEMEHHO JOJDKHBI pPacKpbhlBaTh WIA HE
pacKpbIBaTh OIIMOKU MPOTpaMMbl

Kpurepuit 1oikeH ObITh JIETKO MPOBEPSIEMBIM, HATPUMEDP BBIYUCIISIEMbIM
Ha TecTax

J171s1 HeTpUBHANIBHBIX KJIACCOB MPOTPaMM B 00IIIEM CITydae He CYIIECTBYET

IMOJIHOTO M HAACIKHOT'O KPUTCPHUA, 3aBUCALICTO OT IIpOrpaMm Ui CHCL[H(l)I/IK&HPIﬁ.

[TosToMy MBI CTpeMHMCS K HACAUIBHOMY OOIIEMy KPUTEpPHUIO uepes

PCaJIbHBbIC YaCTHEIC.

Kiaccel kputepues
CTpyKTypHBIE KpUTEpPUU HCIONB3YIOT HWHGOPMALUMIO O CTPYKTYpe

nmporpaMmbl (KpUTEpUH TaK Ha3bIBaeMOro "Oesnoro smuka')



OyHKIIMOHAIbHBIE KPUTEPUH (POPMYIUPYIOTCS B OMUCAaHUU TPEOOBAHUH K
MIPOrpaMMHOMY H3€NUI0 ( KPUTEPUH TaK HAa3bIBAEMOIO "UepHOTrOo suKa' )

Kpurepuu cToxacTuyeckoro TeCTUpoBaHusi POPMYyIHPYIOTCA B TEPMUHAX
NPOBEPKA HAJIWYUA 3aJaHHBIX CBOWCTB Yy TECTUPYEMOIO MPHIIOKEHUS,
CpeACTBaMH MPOBEPKU HEKOTOPOU CTATUCTUYECKOU TUIOTESHI.

MyTallMOHHBIE KPUTEPUM OPHEHTUPOBAHbI HA TMPOBEPKY CBOMCTB
IIPOTPAMMHOT0 U3JIeNIsl Ha OCHOBE noaxoaa Monte-Kapio.

CrpykTypHble KpuTepuu (kmacc I).

CTpyKTypHbIE KpUTEPUHU UCTIONB3YIOT MOJIENb IPOrpaMMBI B BHIE "O€I0ro
AIIMKA'", YTO NPEANOJIaracT 3HAHUE MCXOJHOIO0 TEKCTa MPOrpaMMbl WU
cnenu@UKaMyu TPOrpaMMbl B BHJE€ IOTOKOBOTO Tpada ympaBiICHHS.
CrtpykTypHast uHpOpMaIus MOHITHA U JOCTYITHA pa3pabOTYMKaM MOJICUCTEM U
MOJYJIEW PUIIOKEHUS, IOATOMY JTAHHBIA KJIACC KPUTEPUEB YACTO UCIIOIb3YETCS
Ha JTamax MOMYJIBHOTO U HWHTerpanuoHHoro TtectupoBanus (Unit testing,
Integration testing).

CTpyKTypHBIE KpUTEpHHM O0a3UpPYIOTCSd Ha OCHOBHBIX 3jemeHTax YITI,
orepaTopax, BETBSIX U MyTsX.

VYcnoBue kputepust TectupoBanusi komas (kputepuii C0O) - Habop TeCTOB
B COBOKYITHOCTH JIOJDKEH 00€CTIEUUTh MTPOXOXKIACHUE KaXX10M KOMaH bl HE MEHEe
OJIHOTO pa3a. ITOo ciadblil KPUTEPUA, OH, KaK MPABUIIO, UCTIOJIB3YETCS B OOJIBIINX
IPOrpaMMHBIX CUCTEMAX, I€ IPYyTrue KpUTEPUU NPUMEHUTH HEBO3MOXKHO.

YcnoBue kputepust TectupoBanus BeTBel (kpurepuit Cl) - Habop TecToB
B COBOKYMHOCTHU JIOJDKEH 00€CTEeUnTh MPOXOXKIECHUE KaXJI0W BETBU HE MEHee
OJIHOTO pa3za. ITO JAOCTATOYHO CUJIbHBINA M MPHU 3TOM SKOHOMHYHBIA KPUTEPHUIA,
ITIOCKOJIBKY MHOKECTBO BETBE B TECTUPYEMOM MPUIIOKEHUH KOHEYHO M HE TaK
YK BEJIUKO. J[aHHBIN KPUTEPUHN 4aCTO UCIIOIB3YETCS B CUCTEMAaX aBTOMAaTU3aluU
TECTUPOBAHMUS.

VYcnoBue kputepus TectupoBanus mytei (kputepuit C2) - Habop TeCToB B

COBOKYIIHOCTH HOJI2KCH 00ecneynTh IMPOXOXKACHUEC KaXXI0ro ImyTu HEC MCHEC 1



paza. Eciu mporpamma coAaep>KUT UK (B OCOOCHHOCTH C HESBHO 3aJlaHHBIM
YHCIIOM UTEPALIKi), TO YUCIIO UTEPAIil OTPAaHUUMBAETCS KOHCTAHTOM (4acTo - 2,
WM YMCJIOM KJIACCOB BBIXOJIHBIX ITyTEH).

[locne 3aBepiieHHs] KOMIUIEKCHOTO TECTHUPOBAaHUSA MPUCTYMAIOT K
OLICHOYHOMY TECTUPOBAHUIO, LEJIBI0 KOTOPOrO SBJISETCA TECTUPOBAHUE
OporpaMmMbl  Ha COOTBETCTBHE OCHOBHBIM TpeOOBaHUSM. JTa CTaaus
TECTUPOBAaHUS ~ OCOOGHHO  BakKHA  JJII  MPOTPAMMHBIX  MPOIYKTOB,
MpeIHa3HaYeHHBIX [Tl IPOJIaXKH Ha PHIHKE.

O1eHOYHOE TECTHUPOBAHHUE, KOTOPOE TAKKE HA3bIBAIOT «TECTHPOBAHUEM
CUCTEMBI B IIEJIOM», BKJIIOYAET CJICTYIOLIUE BUIbI:

— mecmuposanue y0obcmea UCNOAb306aHUs - TIOCIENOBaTEIbHAS
IPOBEpPKa COOTBETCTBUS MPOrPAMMHOI0 MPOIYKTA U JOKYMEHTAIINH
Ha HETO OCHOBHBIM TOJIOKEHUSM TEXHUYECKOTO 3a/1aHNUS;

— mecmuposanue  Ha  npedelbHblX ~ 0bvemax -  TPOBEpKa
paboTOCIOCOOHOCTH  MPOTPaMMbl  Ha MaKCHUMAaJbHO  OOJIBIINUX
o0beMax JaHHBIX, HaAIpUMEpP, 00beMaxX TEKCTOB, TaOJUIl, OOJIBIITIOM
KOJM4YecTBe (hailyioB U T. 11.;

— mecmuposanue Ha NpeoebHbIX HAZPY3Kax - MPOBEPKA BBITOJIHEHHS
MPOTPaMMbl Ha BO3MOKHOCTh 00pabO0TKH O0JIBIIIOTO 00heMa TaHHBIX,
MOCTYNUBIINX B TEUEHHUE KOPOTKOTO BPEMEHHU;

— mecmupoganue yoobcmea aKCnIyamayuu - aHanIu3
NICUXOJIOTHYECKUX  (PaKTOpPOB, BO3ZHUKAIIUX TMpU padore cC
NpOrpaMMHBIM ~ OOECTICUEHHEM; OTO TECTHUPOBAHHE TIO3BOJISET
OTIpeENuTh, y100€eH 11 HHTEepQeiic, He pa3IpakaeT JIU I[BETOBOE WU
3BYKOBOE COIPOBOKJEHHUE U T. II.;

— mecmuposanue 3auwumuvl - TIPOBEpKa 3alUTHI, HampUMep, OT

HECaHKIIMOHUPOBAHHOTO JOCTyMa K HH(popMamu;



— mecmupoganue npoussoOUmenbHOCmuU - ONPEIEIEHUE MPOIMYCKHOM
CIIOCOOHOCTH TPH 33JJaHHON KOH(UTYpallMU U Harpy3Ke;

— mecmuposanue mpebosanull K namsamuy - ONPeJeJeHUe peallbHbIX
NOTpeOHOCTEH B OMEPAaTUBHON M BHEIIIHEH MaMsTH,

— mecmuposanue  KOHQuaypayuu  ob6opyoosanuss -  TPOBEpKa
paboTOCTIOCOOHOCTH TMPOTPAMMHOTO OOCCIEUYCHHSI Ha Pa3HOM
000pyI0BaHUUY;

— mecmupoganue CcoeMecmumMocmy - TPOBEPKA IPEEMCTBEHHOCTH
BEpCUil: B TEX ClydasiX, €CJIM O4YepeIHasi BEPCUSI CUCTEMbl MEHSET
dbopmaThl JaHHBIX, OHa JOJDKHA MpeAycMaTpHUBaTh CIEIHAIbHBIC
KOHBEKTOPHI, 00€CTIeUnBAIOIINE BO3MOKHOCTh paboOThI ¢ (haiiamu,

CO3JIAHHBIMH NPEABIAYILIEH BEPCUEN CUCTEMBI;

— mecmuposanue y0obocmea YCmaHoeéKku - TpoBEpKa yA00CTBa
YCTaHOBKHU;
— mecmuposanue  HaoedxdCHocmu - TPOBEpKa HAIEKHOCTH C

HCITOJTb30BAaHUEM COOTBETCTBYIOIIMX MaTEeMaTHUECKUX MOJICIICH;

— mecmuposanue B0CCMAHOBIeHUsT - TIPOBEpKa BOCCTAHOBJICHUS
POrPaMMHOTO 00€CTIeUeHUsI, HAIPUMEpP CHUCTEMBI, BKIIIOYAIOIICH
0a3y JaHHBIX, TOce cO0EB 000PYAOBAHUS U MPOTPAMMBI;

— mecmuposanue y0obcmea o00OcnydcusaHus - TPOBEPKa CPEACTB

oOcy)KUBaHUS, BKIIFOUEHHBIX B MPOTPAMMHOE 00€CTIeueHNE;

— mecmuposanue - OOKyMeHmayuu THIATEIbHAs]  IIPOBEpPKa
JOKyMEHTAIIMN, HANpuUMep, €CIM JOKyMEHTAIUus  COJEPKHUT
IIPUMEPHI, TO UX BCE HEOOXOIMMO IOMPOOOBATH;

— mecmuposanue npoyedypvl - TPOBEPKA PYUHBIX MPOIIECCOB,
IpearoaraeéMpIX B CUCTEME | JIp.

ECTeCTBCHHO, OCIbIO BCECX 9THX ITPOBCPOK ABJIACTCA ITOHUCK

HECOOTBETCTBUH TEXHUYCCKOMY 3aJaHHIO. CIII/ITaIOT, YTO TOJBKO IIOCJIC



BBIIIOJTHCHUS BCCX BHUIOB TCCTHPOBAHUA HpOI‘p&MMHBIﬁ IMPOAYKT MOXKCT OBITH
MMPCACTABJICH ITOJIB30BATCI/IIO UJIM K pCaIu3allu. OI[HaKO Ha ITPAaKTHKC OOBIYHO
BBIIIOJHAKOT HC BCC BUABI OICHOYHOI'O TCCTUPOBAHHA, TAK KAK 3TO OUCHBL JOPOI0
U TPpyAOCMKO. Kak IMpaBWIO, I KAXKIAO0T'0 TUIIA IIPOTrpaMMHOIO oOecnieueHus
BBIIIOJIHAKOT TC BUJbI TCCTUPOBAHHA, KOTOPLIC ABJIAIOTCA AJIAA HETO HauoOoJiee
Ba)KHBIMU. Tak 0a3bl JaHHBIX 00s13aTEeNLHO TCCTUPYIOT HA MPCACIIBHBIX O6’bCMaX,

a CUCTCMBI p€aJIbHOT'O BPpEMCHHU - Ha IIPCACIIbHBIX HAI'PYy3Kax.

CucTteMsbl 1 CO31aHUSI UHCTAILIATOPOB

[IpakTka pa3pabOTKU KOMMEPUYECKOrO MPOTrPaMMHOTO OOECIeUEHUs
MOKAa3bIBAET, UYTO JIAJIEKO HE BCE MOJB30BATENM YMEIOT paboTaTh C apXHBaMH.
[TosToMy mnporpamMmbel PEKOMEHAYETCS MOCTABIATH B BHUJE HCIIOIHSAEMBIX
(baiisioB, KOTOPbIE aBTOMATUYECKH CO3/Ial0T HEOOXOIUMbIC TankKu B (hailyioBOH
CHUCTEeME, KOMUPYIOT TyJa (paiiasl mporpaMMBbl, CO3/IaI0T HEOOXOIUMbIC (haiiIbl
HaCTPOEK WJIH KJIIOUU B PEECTPe, a TakK K€ MyHKThl MEHIO 3aIlyCKa MPOrpPaMMbl U
ApABIKK Ha pabodem crose. [lis ympoiieHus CO3/aHUS HMHCTAIUISTOPOB
CYIIECTBYET MHOT'O CIIEIUATU3HUPOBAHHBIX MPOTPAMMHBIX MPOAYKTOB.

3HAaKOMCTBO TMOJIB30BATENSI C MPOTPAMMOM Yalle BCEr0 HAYMHAETCS C
3amycka WHCTauisITopa. BHemHuii Buj («ymakoBka») M (DYHKIIMOHAIBHOCTH
MpOAyKTa omnpenensercs pa3padoTuukoM. [lonap3oBaTenio HYXHO HMETh
BO3MOXKHOCTh IPOKOHTPOJIUPOBATH MPOIIECC, BBHICTABUB HY)KHBIC MapaMeTpPhI
ycTaHOBKH. /{7151 pazpaboTumnka ke BaXHO, 4YTOOBI, KAK MUHIMYM, €T0 ITporpaMmma
Oblla yCTAaHOBJIEHa KOPPEKTHO, a HWHCTALIATOP OBLI  COBMECTUM C
HEO0OXOAMMBIMHU TIATHOPMaMHU.

Pemennii qy1s1 cO31aHUsI MHCTAUISITOPOB JIOCTATOYHO MHOTO. YHaiie Bcero
ucnonb3yercst noacuctema Windows Installer, kotopas yxe BXOZUT B
WHCTPYMEHTAPHUMN ONIEPALMOHHON cucTeMbl. HO CyIlIeCTBYIOT M anbTepHATUBHBIE

pPEUICHHUA — KaK IIJIATHBIC, TaK U 6CCHJIaTHBIC, paSJII/I‘IHOﬁ q)YHKHI/IOHaJIBHOCTI/I.



3aqaCTy}0 C HUX IIOMOIIIBIO MOKHO CO3daBaThb IIAKCTHBI C HHCTAJUIATOPOM, HC

szasucsamM ot Windows Installer.

OcHOBHBIC KPpUTCPHUU BBI60pa CUCTCMbI CO3JaHHA HHCTAJLIATOpPA

cleAyoIIue:

cpena pa3paboTku, nuHTEepelic, MoAIepPKKa CIICHAPHECB,;

paboTa ¢ MPOEKTOM, THIIbI CO3/JaBAEMBIX [TaKETOB, BO3MOKHOCTH UMIIOPTA
IPOEKTOB U3 APYTUX CPeJ] pa3padOTKH;

M0JIb30BAaTEILCKUE OMIIMY UHCTAUISITOPA: MOIJIEPAKKA S3BIKOB, poduiien
U IpyTUE ONIUY;

MOJJICPAKKA PACIIUPEHUM.

CB0OOIHBIE TPOTPAMMBI JUIsI CO3/IaHUSI HHCTAJUISITOPOB:

NSIS (Nullsoft Scriptable Install System) — oqun U3 camMbIX TOMYJISPHBIX
uHCcTAIIATOpoB. OOnamaer OoraThiIMH  BO3MOXKHOCTSIMH, KOTOpBIC
MPUCYTCTBYIOT B OOJIBIIMHCTBE KOMMEPYECKUX MPOAYKTOB. [lo3Bosiser
yCTaHABJIMBATh pa3IMUHbIe TMapaMeTphl CXKaTUsl TMPU  CO3JIaHUU
TUCTpUOYTHUBA;

IzPack — java uHcTaIATOp. DTO YHUBEPCATBHBINA HHCTAIIISITOP, CIIOCOOCH
co3naBaTh auctpuOytuBbl st Unix, Linux, FreeBSD, Mac OS X u
Windows 2000, XP. Ilo3BoisieT co3gaBaTh Kak OOBIYHBIE IAKETHI
HHCTAUIAIMKM, Tak W Web MHCTaUISITOPBI, KOTOpPbIE MOATPYKAIOT
HeoOXoauMble (ailyibl o Mepe HeoOXoAMMOCTH. JlaHHAsh BO3MOXKHOCTh
MO3BOJISIET CBECTH K MHHHUMYMY KOJHYECTBO 3arpykaembix (aijaoB B
3aBUCUMOCTH OT TpeOyeMoil KOH(PUTYpalluu yCTaHOBKU;

Inn0 Setup —moBOJILHO TOMYNSAPHBIA TPOCTON HUHTAILIATOP. COMEPKUT
BCTPOEHHBIN CKPUIITOBOM SI3BIK;

WiX (Windows Installer XML) — crnenuann3upoBaHHBIA TPOIYKT OT
Microsoft st cozganust MSI 1 MSM uHCTaUTAIIMOHHBIX MTaKETOB.

KOMMCp‘{CCKI/IC MporpaMmel Jisd CO3AaAHHUA UHCTAJIIATOPOB!



— InstallShield — omun u3 cambIXx H3BECTHBIX MPOAYKTOB B PSIy
HMHCTaJUISITOPOB,;

- WISE — mpocToii B OCBOEHUH C OOraThIMH BO3MOXKHOCTSIMU TE€HEPATOp
MHCTAJUISITOPOB;

- VISE - mpodeccuonansupiii uactamuarop anst Windows, MacOS X u
Macintosh;

~  Createlnstall 3To yHuBepcanbHbIil, THOKHII U MOILHBIA MHCTALIATOP Kak
sl Tpo(heCCHOHATBHBIX Pa3pabOTYMKOB, TaK W Uil HaumHArommXx. C
IOMOIIBIO ATOM MporpaMmbl Bel MokeTe co3aaTh MOJIHO(DYHKIIMOHATLHBIE
WHCTAJUIAIIMOHHBIE TIPOTpaMMBbl I Bammx NOpuaoKeHWH, a Takke
CaMOPACIIAKOBBIBAIONIUECS apXWBBI C BBICOKOM CTEMEHBIO CHXKATHUS U
MHOT0€ JIPYro€;

- Advanced Installer — mo3Bomsier co3nmaBaTh HHCTAJUIATOPHI IS java
npuioxenuii. Co3iaer TONMOJTHUTEIBLHBIN UCTIOTHSEMBIN (haill.
Createlnstall
Jomarnsis ctpanuna: http://www.createinstall.ru/

Createlnstall — uncTpyMeHTapuit s co3maaHus yCTaHOBIIHMKOB. B ero
OCHOBY 3QJI0KEHO JBE 0COOCHHOCTH — KOHTPOJIb HaJ MPOIECCOM YCTaHOBKU U
HEOrpaHUYeHHas pacimupsieMoctb. O0e BO3MOKHOCTH peau30BaHbl Oiarojaps
S3BIKY MpoTpaMMupoBanus Gentee, IPUMEHIEMOMY JIJIs1 HAITMCAHUS CIICHAPHCB.

Nurtepdeiic Createlnstall pazour na 3 Brmaaku — «IIpoekt», «Ckpunt
ycTaHOBKM» M «CKpUNT AeuHCTALISAIMNY. [lepBhiit pa3aen mo3BoiseT 3a1aTh
o0Ire HaCTPOMKN MHCTAIUIATOpA: HHPOPMAIIUS O TPOAYKTE, TOICPKHBACMbIS
SI3BIKH, TIyTH, BHEITHUN BUJ. J[OMOJHUTENHEHO, MHCTALIATOP MOXHO 3allUTUTh
1M poBOI MOAMUCHIO H YCTAHOBUTH TTAPOJTh.

«IIpoexT» — He paBHOILIEHHAs 3aMEHA JIBYX TMOCJIEAYIONINX Pa3felioB, T. €.
JUTS CO3/TaHUS TUCTPUOYTHBA HYKHO TIIATEIIbHO HACTPOUTH CKPUITHI YCTAHOBKHU
U aenHcTaUIAIUA. COOTBETCTBYIOIIME TApaMeTPhl 0TOOPAXKAIOTCS B BUJIE TPYIIII,

MOJKHO OTO6paSI/ITI> HnX €AUHBIM CITMCKOM.



HNononnenueM st Createlnstall ciyxut yrunuta Quick Createlnstall
(pucynok 1). OHa 3HaYUTENBbHO YIPOIIAET CO3JIAHHE WHCTAIIISATOPA,
IIPeoCTaBsis TOJIbKO 0a3oBble HacTporku mpoekta. M3 Quick Createlnstall B

JanbHEHNIIeM MPOeKT MOXKHO uMIoptupoBaTh B Createlnstall.

r — ~
:\_j Createlnstall Free - [New] : ' | =NRE X
Mpoekt  Ycranoeka  MHcrpymentsl  Momowe
» - ﬂa 3 Cosnat ycTaHosrky D‘ Janycate PO MpomewHy Teif Create Install a
& (2 (?)
Henasnne daiine
| [New] - | = | > @) Nomows
l B Boson l
& [vperTopnA BbiBona: o \setups| =
on ) O6uwme
Wrma zanyckaemoro gaina: setup exe
M) voran Paiin nkonn: default B
3 ) Ycrarosmn manora MNpasa apMUHMCTRETOPE HE HyXHS!
Aproaon
| CamopacnakoBsESHWAACA SpRVE
e
t‘ Peecwp Tun: | Bes orpaHKyeHa -
% ) Dewncrannmma Pasmep Toma:

WaBnon nmeri Toma: disk ¥ pak

Puc. 15. 1 Oxno Quick Createlnstall

Kon npoekTa He npenHa3HaueH JJi1 CAaMOCTOSITENIbHOTO PeIaKTUPOBAHUSI,
nepeHoca B IDE-cpeny, skcmoprta. Xotrs s3bik Gentee MMEET OTJIMYHBIN
MOTEHIINA: KAK MUHUMYM, 9TO MIEPEMEHHbIE U (PYHKITUU, YCIOBHBIC BHIPAKCHHUSI
U CUHTaKcHc, bazupytouuiics Ha C, C++ u Java.

CymectByeT 3 pemakiuu mporpammbl — monHas, light (mpocras) u
OecriaTHas.

WuTtepdeiic u cipaBka JOCTYITHBI HA PYCCKOM SI3bIKE.

Advanced Installer

Advanced Installer ocHOBEIBaecTcss Ha TexHonormu Windows Inslaller,
MO3BOJISIE  CO3/1aBaTh MSi-, €Xe- W JAPYTHX BHUAOB JUCTPUOYTHUBOB. DTOMY
CIOCOOCTBYET TIPOayMaHHbI uHTEp(deiic u padora ¢ mpoekramu. B Advanced

Installer MOXkHO OOHApPYXUTh HEMAJIO BO3MOKHOCTEH, KOTOPBIX HET B JIPYTUX

MOJI0O0HBIX KOMILIEKCAX.
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@ Advanced Installer

Project Type

m Installer

Specialized Templates
Open
Java
"F Visual Studio Application rE NET Application
Updates .NET
Add-Ins Visual Basic 6.0 @ ASP.NET Application
Application
Merge Modules
=12E Mixed 32/64-bit Package =l Client/Server Application
Windows Store & Mobile x4
Import % XNA Game E SharePoint Solution
P &

MST
@ RAD Studio Application E Real Studio Application
Convert

Virtualization Generic Templates

&

Create

1 =

Puc. 15. 2 Oxno Advanced Installer

[IpumedaTenbHO, IPEXIEe BCEro, pasHOOOpa3re MPOCKTOB: CHOJIa BXOIAT
WHCTAJUIATOPBI, Java-yCTaHOBIIMKH, OOHOBJICHUS, JOMOJHEHUS, MOMYJIH
ciusausg U apyrue. B pasgene mento Installer coOpansl komaHabl uMIopra
npoektoB u3 Visual Studio, RAD Studio, Real Studio, Visual Basic. 3nech
packpeiBaeTcs moreHnuan Advanced Installer Bo B3ammopeiictBum ¢ IDE-
CpeIaMHu.

JIst Ka)Xa0ro U3 BEIOPAHHBIX THUIIOB MPOEKTA MPEIYCMOTPEH JIeTaTbHBIH
Mactep HacTpoiiku. Ecte obmue mabiaonst — Simple, Enterprise, Architect nmu
Professional. BombIas 9acTh MPOEKTOB JOCTYITHA TOJBKO JJIS OMPEICICHHBIX
TUTIOB JIUIIEH3WH, OOIIENOCTYIHBIC MPOEKThI 0003Ha4YeHBbl kak None B rpade
License Required.

Kak yxe cka3aHO, TpH CO3JIaHUU IPOCKTAa MOXKHO BOCITOJIb30BAThHCS
MOIIArOBBIM MAacTepoM, TJ€, B YaCTHOCTH, JOCTyNEH BBIOOp crmocoba
pacnpocTpaHEHUS IMaKeTa, I3bIKOB JIOKAIU3AI[UH1, HACTPOKKa MOJIb30BATEIIHCKOTO
uHTepdeiica, BBOJ TeKcTa JulleH3un W aApyrue onmuu. Advanced Installer

IIO3BOJIAICT BBI6paTB BAapHUaHT PaCIIPOCTPAHCHUSA ITPOTPAMMBI — OCTAaBUTh JTaHHBIC



6e3 komnpeccud, pazaenutb Ha CAB-apxuBsl, coxpanuts B MSI u ap., 106aBUTH
1(POBYIO MOANHUCH, TOTPEOOBATH BBOJ CEPUMHOTO HOMEpA U T. 1.

['maBHoe okHo Advanced Installer (penakTop mpoekTa), B MpOCTOM PEKUME
otoOpaxkeHus (Simple), COAePKUT HECKOIBKO CEKIIHIA:

— Product Information (Mudopmanms o mpoaykTe) — BBOJA CBEIACHUN O
IPOJYKTE, MapaMeTpPhbl YCTAHOBKH.

- Requirements (TpeGoBanusi) — yka3aHHE amnmapaTHBIX U CHUCTEMHBIX
TpeboBanuii, 3aBucumocteit [10. Takxe nuMeeTcs BO3MOKHOCTh CO3/TaHUS
MOJIb30BATEIbCKUX YCIOBUH.

- Resources (Pecypcsi) — penaktop pecypcoB ((haityioB u Kirouei peectpa).

- Deployment (Pa3zBepThiBanu€) — BBIOOpP THIIA pACIIPOCTPAHEHUS MPOAYKTA.
Oto moxer ObiTb MSI, EXE wnnu Be6G-uncrammarop. s MSI, EXE
pecypchl MOKHO MTOMECTUTH OTJIEJIBHO OT MHCTAJUISTOPA.

- System Changes — nepeMeHHbIE CPE/Ibl.

[Ipu BeIOOpPE pecypcoB MOTYT MCIOJIb30BaThCs (Paiiibl, KIOUMU peecTpa,
NEepeMEHHBIE OKPY>KeHHs, KOH(PUTYpAIMOHHBIC 1ni, ApaiBepbl, 0a3bl TaHHBIX U
nepeBobl. C MOMOIIBI0O MOAYJEH OOBEIUHEHUS] MOXKHO JT00aBUTh M APYTUe
pecypchl, TaKHUE KaK CEPBUCHI, Pa3pEILICHHUS], aCCOIIUAIIUU U JIP.

Jlnst BbINONTHEHUST 0OO0JIee CIIOKHBIX 3a/lad TMO3BOJIAETCS HCIOIh30BaTh
nonb3oBarenbckue aercteus, EXE, DLL unu ckpuntel, Hanucanubie Ha C, C++,
VBS unu JS. Jyst co3nanus clieHapueB IpeayCMOTPEH YI00HbBINA peIakTop.

OpnHako ciemyeT OTMETHTh, UTO B pexuMe Simple JoCTyIHa JTUIlh Majas
yacTh pasnenoB. Pabotas ¢ Advanced Installer B 03HaKOMUTEIBEHOM pPEXKHUME,
€CTh CMBICII 3AMTH B HACTPOUKU U MEPEKIIOUYUTHCA B JIPYTOil peKUM pabOTHI ¢
npoekToM. [locne 3TuxX MEeUCTBUM CTAHOBATCS NOCTYIHBI HOBBIE ITOAPA3/EIIbI

penakropa.

HpaKTI/I‘{€CKa$[ qacCTb
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3aoanue 1. C IOMOUIBIO CUCTEMBI CO3JJaHUS HHCTAJUISITOPOB CO3/IANTE U3
MporpamMMBbl, CO3JaHHOM Ha JabopaTopHOil pabore Ne 6,
YCTaHOBOYHBIN (haiJl.

3aoanue 2. BBITIOTHUTE TECTUPOBAHKUE Y00CTBA YCTAaHOBKH.

3adanue 3. BoimonuuTe TecTupoBaHre KOHGUTYpauu 000pyI0BaHHUS.

3adanue 4. BBITIOJIHUTE TECTUPOBAHUE BOCCTAHOBJICHHUS.

3adanue 5. BoimomHuTe TECTUpPOBaHME YAOOCTBA OSKCIUIyaTallUd TPHU
IIOMOIIH cOocea.

3adanue 6. Pe3ylbTaThl BBINIOJHEHUS IPAKTUYECKOTO 3a1aHUS 3aIIALINTE

B OTUCT.

Conepsxkanue oTyera

Tewma.

Llens.

OGopynoBaHue.

Pe3ynbTaT BEIMOTHEHUS MPAKTUICCKOTO 3aaHHUs.
OTBETHI HA KOHTPOJBHBIEC BOIPOCHI.

BriBos.

KoHTponbHBIE BOTPOCHI

Yro sBIsICTCS LEIbI0 TECTUPOBAHMS IPOrpaMm?

Kakue moaxopl K TECTUPOBAHHIO BBl 3HaeTe? B ueM oHM 3aKiIr09aroTCs?
O6ocHy#Te He0OXO0IUMOCTh CO3/JaHUSI HHCTAIUIATOPOB IMPOTPAMM.
[Toxxob! k pa3pabOTKe TECTOB.

TectupoBanue crienupuKanum.

TecTupoBaHue clieHapueEB.



IIpakTnueckoe 3aHaTHEe 6. OCOOCHHOCTH WHAYCTPHUAIBHOTO

TECTUPOBAHMUS

1. Kparkue TeopeTnyecKue cBeIeHUsI
Hamucanue TecToB cTaOWIM3HPYeT KOJ W TMO3BOJIIET COKPATUTH BpPEMs OTJIAIKH.
TectupoBanme CHUCTEMBI B II€IOM (CHCTEMHOE TECTHPOBAHHE) HE BCErJa IO3BOJSET
O0OHAPYX UTh OIMIMOKH B OTJEIIbHBIX KOMIIOHEHTaX. McnipaBienue ommboK Ha paHHUX CTATUAX
pa3paboTKKU MEHEe 3aTPaTHO.

[Tpumep nporpammsl
[TycThb ecTh Kiacc, peanu3youil HECKOJIbKO

MATECMATUYCCKUX (1)}’HKIII/H\/JII
public class CustomMath {

public static int sum(int x, int y) {

return x + y;

s

public static int division(int x, int y) {
3L (Y=—x0) "¢ {
throw new IllegalArgumentException("divider is 0 ");

return x / y;

3ameuaHue
Wunoraa TpedyeTcst cHa0kaTh MPOrpaMMy MOTYJIbHBIMH T€CTaMH.
TecTbl HEYJOOHO XpaHUThH B CAMOU IIpOrpaMMe:

7. VCH0oXHSIET UYTEHUE KOIa.
8. Takue TeCThl CII0KHO 3alyCKaTh.
9. TecTsl HE OTHOCATCS K OW3HEC-JIOTHKE MPUIIOKEHHUS U JOJKHBI OBITh

HCKIIIOYCHBI U3 KOHCYHOI'O IPOJYKTa.

BHCI_HHSISI 6H6J’II/IOTCKa, IIOAKJIKUYCHHAsA K HpOGKTy, MOKET CyIJ_IeCTBeHHO 06J1€1“‘-II/ITB
pa3pa60T1<y n HO,[[,[[ep)KaHI/IC MOI[YJILHLIX TCCTOB. HaI/I6OJ'Iee HOHy.TISIpHaSI 6I/I6J'II/IOTCKa JJIsL J ava
—JUnit.

BapuaHT Moy IpHOTO TeCTHpOBaHUS O6€3 OnOINOTeKN
HexoTopble mpoBepKH MOYKHO IIOMECTHTH B CaM KJIacc.

Hopabotaem kinacc CustomMath



puklic class CustomMath {
public static int sum(int X, int y)
public static int division(int X, int y)

£

public static void main(String[] args) {

if (sum(li, 3) = 4) { OpoBEepAer, YTO OpK CA
yCTaHOngs{Qrp.lg;‘:.println("’Z‘Est 1 passed."):
} else {

JUnit MOKET Bh1Th MRS T3dBak s T060rd Java-prnosKkeHus.

try {
Caiit npoekTa WWWismt org.0) :
System.out.println("Test3 failed.");
} catch (IllegalArgumentException e) {
bubnmorexa: BXOAUT: B- COCTAaB :00JIbIHUHCTBA WHTETPUPOBAHHBIX: Cpell Pa3pabOTKH, B

ToM unciie NetBeans.™ o
System.out.println("Test3 passed.");

3}
i

1

COSI[aHI/Ie TECTOBOI'O MOAYIJIA

Co31aHne TECTOBOTO MOJYJIA IO IIA0JIOHY MOXET OBbITh MPOHM3BEACHO C IMOMOIIbIO
macrepa.

Tectrr JUnit 6yayT pacnionaratbcsi B BeTke Test Packages npoekta. CTpykTypa namnok
B Test Packages B oOmiem ciyuae nyonupyet manku kiaaccoB Source Packages. Bribepute B
menio File->New File->... B pasnene JUnit mynkt Tect s cymectByromiero kiacca («Test
for Existing Class»).



e 1 =
Steps Choose File Type
;. Choose File Type Project: | & Lab2Appication )
Categories: Eile Types:
+-[1) JavaFXx ~| JF WnitTest
J) Swing GUI Forms BilTest for ExistingClass |
)} JavaBeans Objects [ Test Sute
J AWT GUI Forms
w=[)) JUnit
t-l)) Persistence E
) Groovy
/. Hbernate
I 1)) Web Services
I b XM i
I ), Other -
Description:
Creates a smple JUnit test case for testing methods of a single dass.
=%
y. ‘)‘, = X
SN ¥ "
[
|
E Next > Finis! Cancel | He
= = == e —
@) New Test for Existing Class . - — s 2 )
Steps Existing Class To Test
1. Choose Fie Type Class to Test: [ Browse...
2. Existing Class To Test
Created Test Class: |
Q) Select Class % 1
Select Class To Test: Progects Labaeplcation
[y Source Packages Location: Test Packages v
-5 leb2appication
= Created Fie: C:\workiLab2Appication|test|
& Main
Method Access Levels Generated Code Generated Comments
[¥] Public [ Test Initisizer [¥] Javadoc Comments
Protected Test Finalzer Source Code Hints
f [ Package Private [7] Default Method Bodies
i
14
< Back jext F Cancel | Help
(S |

B nannOM ciydae OyayT co3manbl TecTsl s kitacca CustomMath.

Hactpoiiku octaBuM 1o ymosr4aHuIo: TOCTYI K MeToaaMm Public, HamoHeHne METO/10B
0 yMOJTYaHHI0, KoMMeHTapuu Javadoc.

Javadoc - ¢popma opraHuzau KOMMEHTapUEB B KOJIE C MCIOJIb30BAHUEM KITFOUEBBIX
clioB, mo KOTopeiM NetBeans ompenensier cymecTBeHHYr wuHpopmanuio. Ecnu kmacce
odopmIiieH

1)
co3jaHa JOKYMEHTAIus, a Takke paboTaTh KOHTEKCTHas mojckaska NetBeans (k

ucnons3oBanueM Javadoc — 110 HEMY MOXET OBITb aBTOMATHYECKU

NpuMEpy, NOKAa3bIBATh HA3HAYCHUC (bYHKI_II/II/I)



Co31aHHBIN 110 YMOJTYaHUIO KOJ KJacca TECTOB:

package lab2applicaticn;

g.junit.AfterClass;
g.junit.BeforeClass;

ox

org.junic.Test:
imMport STATAC OXg.Jjunit.Assert.®;

—

public class CustomMathTest {

public CustomMathTest() {
= }

@BeforeClass
T public static void setUpClass() throws Exception {
- }
@afterClass
= public static void tearDownClass() throws Exception {
}
GTesc
public void testSum() {
System.out.princtla ("sun");

int x = 0;

int v = 0;

int expResult = 0;

int result = CustomMach.sum(x, V)
assertEquals(expResult, result):

fail("The ¢ 2

. "y

ETest
8] public void testDivision() {

System.cut.println("d . "z
int x = 0;

int y = 0;

int expResulc = 0;

int result = CustomMath.divisicn(x, y):
assertEquals(expResult, result):

fail("The test case is a | type.®);

@Tesc

=] public void testMain() {
System.cut.println("ma

String[] args = null;
CustomMach.main(azgs):
fail("The test case 1s

1. KOJIE TECTOB MOYKHO BHJICTh aHHOTAI[MM: MHPOPMAIUS O HAa3HAYCHUU
MeTo10B ¢ cuMBosioM (@, (@BeforeClass, @AfterClass, @Test).

AnHoTtanus (@Test oTMeyaeT MeETOABI, ABTOMATHYECKH 3aIlyCKaeMble Cpeaou
TECTUPOBAHUA.



@BeforeClass u @AfterClass conepxat aeiicTBUs, KOTOpble HEOOXOAMMO BBITOIHUTD
710 3aITyCKa TeCTOB KJiacca (HanpuMep, MOIKITF0UYeHUE K 0a3e TaHHBIX, WIIH ITOITOTOBKY TAaHHBIX
JULST

00pabOTKM) MK MTOCTIE BHITOTHEHHS TECTOB (HAIpUMep, OTKIIIOYEHUE OT Oa3bl JaHHBIX,
BOCCTAHOBJICHHE UCXOTHOTO €€ COCTOSHHUS).

3aHy0K CO3aHHBIX 110 YMOJIYaHHUIO TECTOB

3amyCcK TECTOB BBINOJHACTCS 4Yepe3 KOHTEKCTHOE MEHIO TECTHPYeMOro Kiacca,
nynkroM Test File.

: Projects a8 | Files l Services
& Lab2Application

B 14y Source Packages

=-[ lab2application

[ Main Open
EH I3 TestPackag

&8 lb2appi{ Ut
[@ custd Copy
G-\ @ Libraries Paste Ctrl+V
G| g TestLibraries Compile File 9
[+ @ tesaurus
Run File Shift+F6
Debug File Ctrl+Shift+F5
Profile File ‘
Test File Ctrl+F6 }
Debug Test File Ctrl+Shift+F6 ‘
Add
Delete
2 Navigator Save As Template... [ as=m
embers View Find Usages Alt+F7 1 ad
=) CustomMath
- ( division(int x Refactor g
@ main(String[] BeanInfo Editor...
@ sum(intx, int
File Members Ctrl+F12
File Hierarchy Alt+F12
Local History >
Tools >
Properties

Bxianka Test Results oToOpakaeT BBIBOAMMBIE HA KOHCONb COOOIIEeHUs ( B JaHHOM
cllydae pa3MelleHHble HaMH B (DYHKIIMM Mmain MPOBEPKH), a TaKKE Pe3yIbTaThl MPOBEPKHU
METO/IOB TECTUPYEMOTO Kjiacca (3 Heymaun).

 Output - Lab2Application (test) |: Test Results
Pl 0,05 P
7 No test passed, 2 tests faled, 1 test caused an error.(0, |division
' - @ Iab2appiication.CustomMathTest FAILED main
4 G A testsum FAILED: The test case is Tastl. passad.
{} - /8y testDivision caused an ERROR: divider is 0 Tests pansed.
#- (8 testMain FAILED: The test case is a prototy

prototy;




Uepapxus kmaccoB JUnit:
0 java.lang.Object
0 org.junit.Assert o org.junit.Assume
o0 java.lang.Throwable (implements java.io.Serializable) o java.lang.Error

0 java.lang.AssertionError

0 org.junit.ComparisonFailure o org.junit. Test.None

Annotation Type Hierarchy

0 org.junit.Test (implements java.lang.annotation.Annotation)
0 org.junit.lgnore (implements java.lang.annotation.Annotation)
0 org.junit.BeforeClass (implements java.lang.annotation.Annotation) o

org.junit.Before (implements java.lang.annotation.Annotation)

o0 org.junit.AfterClass (implements java.lang.annotation.Annotation) o org.junit.After
(implements java.lang.annotation. Annotation)

Jlis mpoBepKH MpaBUJIBHOCTH BBINMOMHEHUH MeToAa B JUnit mpeaycMoTpeHa rpymmna
METOJI0B Assert, POBEPSIOLIME YCIOBUS U B CIy4dac HECOBIAJEHUS OTMEYAIOIIME TECT HE
POV ICHHBIM.

VYnpaxnenue 1.

Co3paiiTe MPOEKT ¢ yKa3aHHBIM BhIlIe kiaccoM CustomMath.

VYo6epure u3 merona main kiacca CustomMath npoBepky GpyHKIHU sum.

VYo6epure u3 meroaa testSum BbI3oB Merona fail. YOeaurech B MpoOXOXKAEHUH TecTa
¢dbyHKIMEN sum Npu TeKYIIUX UCXOAHBIX JaHHBIX.

JloGaBbTe B OTYET TEKCT QyHKIMU testSum M pe3ysabTaT TECTUPOBAHUS (CKPUHIIOT
oKHa test results).

HrnopupoBanue Tecta

HEKOTOPBIX CUTYalUsAX MOXET MOHAZOOMTHCS OTKIIOYUTH HEKOTOPHIE
TecTbl. HampumMep, BO3MOXXHO B TEKyIeH BepCHUHM HCIIOJIb3YEeMON BaMU OHOIMOTEKH
uMeeTcss OMMOKa, WIM MO KAaKOM-TO MPUYHMHE ONpPEACTCHHBIN TECT HE MOXET ObITh
BBINIOJIHEH B TEKyIeH cpene. D



0 JUnit  3.8.x, 4YroObl OTKIIYHTH TECTHI, MIPUXOAWIOCH  HX
koMMeHTHpoBaTh. B JUnit 4 mist 9TUX 1eneld BaM HY)KHO MPOCTO MPOMApPKUPOBATH
WUTHOPUPYEMBIH TECT C TOMOIIBIO AHHOTALIUH

@Ignore.
Hanpumep

public class CalculatorTest {

@Ignore("Not running ™)
@Test

public void testTheWhatSoEverSpecialFunctionality() { }

TekcT, KOTOpBIN TepenaeTcs B aHHOTAMK (@IQNOre, mosicHsAeT MPUYMHY MPOITyCKa
TecTa

O MOXKET HCIOJIb30BaThCA CPEo pa3paboTKH. YKa3blBaThb TEKCT HE
00s3aTeNIbHO, HO OYEHD IT0JIE3HO BCET/a 3a1aBaTh COOOIIEHNE JI TOr0, YTOOBI MO3Ke
HE 3a0BITh TIPO TO, YTO 3TOT TECT OTKIIFOUCH.

Vnpaxenue 2. Bximounte urHopupoBaHue Tecra testMain. Ykaxure B oTyere
onucaHue Merosa testMain ¢ aHHOTAIUSIMM U Pe3yJIbTaT TeCTUPOBaHUs ((CKPUHIIOT OKHa test
results)).

O6paboTka UCKITIOYEHU N

HckmoueHus MOTYT OBITh TPABWJIBHBIM TIOBEJCHUEM METOZa IPH OINpeaeiICHHBIX
ycnoBusix ( HampuMmep, UCKIIOUEHHE OTCYTCTBHA (paiiima B cilydae, €Cli OH HE JOCTYIIEH ).
MosxHOo 00pabaTeIBaTh HCKJIIOUYEHUE B TECTE C MOMOIIBI0 OJ10Ka try...catch(), mubo nepegaBaTh
€ro J1ajee ¢ MOMOIIBIO KIF0YeBOro cjoBa throws B OMUCaHUH METO/IA.

W3menum wmeton testDivision Takum o0pa3oM, uTOoObI OH MPOBEPST KOPPEKTHOE
noBejieane npu jgeieHuH Ha 0. KOppekTHBIM TMOBeJACHHEM B JIAHHOM CiIydae SBISCTCS
TeHepaIus UCKITFOUCHHUS.

KoHTponbHbIE BONIPOCHI

1. AsromaTtu3zainus TECTUPOBAHUS, U3AECPKKU TECTUPOBAHHUS.
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OcoOeHHocTH  mpolecca W TEXHOJIOTHMM  MHAYCTPUAJIBHOTO  TECTUPOBAHUS:
IUTAaHUPOBAHUE TECTUPOBAHUS, TOIXObI K pa3pabOTKe TECTOB.

OcoOeHHOCTH PYYHOH Pa3pabOTKH U FeHEepaIi TECTOB.

ABTOMaTH3a1IUsI TECTOBOT'O IIUKJIA.

JIOKyMEHTHPOBaHHE TECTUPOBAHUS, 0030PbI U METPHUKH.

Perpeccuonnoe TecTupoBaHue: 0COOCHHOCTH U BHJIBI PErPECCUOHHOTO TECTUPOBAHMSI.
MeTtosr 0TOOpa TECTOB, OIICHKA 3P PEKTUBHOCTH.

ABTOMaTHUYECKOE TECTUPOBAHUE (UTO TAKOE U KOTJ]a OHO HY»KHO BBOJ] aBTOTECTOB)
O0630p mporpamm i aBTOMaTUYECKOTO TECTUPOBAHUS



[IpakTrueckoe 3aHsTHE 7. ACIIEKTHI YIIPABICHUS TECTUPOBAHUEM

Hesanb padoTbi
HccnenoBath ypOBHU TECTHPOBAHUS MPOTPAMMHOIO 00eCIIeUeHHUS.

1. Kparkue Teopernuyeckue CBeJAeHHs

TecTtupoBaHue Ha pa3HbIX YPOBHSAX IPOU3BOJUTCS HA IPOTS)KEHUH BCETO )KM3HEHHOIO
[IUKJIa pa3pabOTKH ¥ COMPOBOXKIACHUS MPOTPAMMHOT0O oOecrieueHus. Y pOBEHb TECTHPOBAHUS
OIIpEAEIIAET TO, HA/L YeM IIPOU3BOIATCS TECTHI: HaJ OTACIBHBIM MOAYJIEM, IPYIIION MOYJIEH
WM CUCTEMOH, B 1iesoM. [IpoBeieHne TecTUPOBAaHMs HA BCEX YPOBHAX CUCTEMBI - 3TO 3aJI0T
YCIEIHOW peaJln3alvy U CAAYU IPOEKTa.

MopynbHOE TECTUPOBAHUE

MonynbpHOE TecTUpoBaHME (unit testing) — Tporiecc, MO3BOJISIOMIUN MPOBEPUTH HA
KOPPEKTHOCTH OTACIIBHBIC MOAYJIM UCXOJHOI'O KOAa IMpOoTrpaMMBlI.

I_[e.m, MOAYJIBHOTO TECTUPOBAHUA — HU30JIMPOBATH OTACIIBHBIC YACTU IIPOTrpaMMbl U
II0Ka3aTb, 4TO I10 OTACJIIbHOCTH 3TH 4aCTU pa6OTOCHOCO6HH.

Hnest coctout B TOM, YTOOBI MUCATh TECThI JUIsS KaX/10i HETPUBUAIBHON (PYHKLIMHU
WIA MeToAa. DTO MO3BOJSET JOCTATOYHO OBICTPO MPOBEPUTH, HE MPUBEIIO JIU OYEPEIHOE
M3MEHEHHE KOJIa K perpeccuu, TO €CTh K IMOSBJICHHIO OIIMOOK B y’K€ OTTECTUPOBAHHBIX MECTAX
IIPOrpaMMBl, a TaKkke obsierdaeT oOHapyKeHHE U yCTpaHEHHE TaKUX OLIUOOK.

OTOT THI TECTUPOBAHU OOBIYHO BBITTOJIHSIETCS nporpaMmmMucCTamMu.

MoayiabpHOE TecTUpOBaHHE MPOBepseT GYHKIMOHAIBHOCTD U UIIET Ae(PEKTHI B HaCTSIX
MPUIIOKEHHUS, KOTOPbIE JOCTYIHBI U MOTYT OBITh POTECTUPOBAHBI 10 OTJAEIBHOCTH (MOAYIIH
nmporpaMM, OOBEKTHI, Kiacchl, (GpyHKIMH U T.A.). OOBIYHO KOMIOHEHTHOE (MOJAYJIHHOE)
TECTUPOBAHUE TPOBOJUTCS BBI3bIBASI KOJI, KOTOPBIM HEOOXOJMMO MPOBEPUTH U MPU MOAJEPIKKE
cpen pa3paboTku, Takux Kak ¢peitmBopkn (frameworks - kapkacel) st MOJIYJIBHOTO
TECTUPOBAHUSl WJIM HHCTPYMEHTHI Ui OoThaaku. Bce HalineHHble nedeKkThl, Kak MpaBUIIO
UCTIPABIISIIOTCA B Kozie 6e3 (hopMabHOTO X OMHMCAHUS B CUCTEME MeHeIKMeHTa OaroB (Bug
Tracking System).

OmuH u3 Hambosee >PPEKTHBHBIX MOJIXOAOB K KOMIOHEHTHOMY (MOIYJIbHOMY)
TECTUPOBAHUIO - 3TO MOATOTOBKA ABTOMATHM3MPOBAHHBIX TECTOB J0 Hayajlla OCHOBHOI'O
KOJUpoBaHus (pa3pabOTKH) MpOrpaMMHOro obecreyeHus. ITO Has3bIBaeTcsl pa3paboTka OT
tectupoBanus (test-driven development) win moaxon tectupoBanus BHawane (test first
approach). Ilpu srtom momxone cO3JAalOTCS W HMHTETPHPYIOTCS HEOONbIIME KYCKH KOJa,
HAIpPOTHUB KOTOPBIX 3aITyCKAIOTCS TECThI, HAMMCAHHBIC 10 Hayayia KoaupoBaHus. Pa3zpaboTka
BEZIETCS JI0 TEX MOp TMOKA BCE TECTHI HE OYAYT YCHEIIHBIMHU.



I/IHTeraL[I/IOHHOG TCCTUPOBAHUC

HNuTerpanuonnoe recrupoBanue (Integration testing) — recrupoBaue, Mpu KOTOPOM
OT/CJIbHBIC TIPOTPAMMHBIC MOIYJIN 00beTHHSIOTCSI U TECTUPYIOTCS B IPYIIIIE.

OOBIUHO HHTCIpaliliOHHOC TCCTUPOBAHHUC IMPOBOAUTCHA II0CJIC MOAYJBHOTO
TECTUPOBaHUA U NPCAIMIECCTBYET CUCTCMHOMY TCCTUPOBAHUIO.

Leabl0 UHTETPAlMOHHOTO TECTUPOBAHMS SIBIETCS IPOBEPKAa COOTBETCTBUS
MPOEKTUPYEMbIX E€AWHHIl (YHKIMOHAIBHBIM, NPUEMHBIM TpeOOBaHUSAM U TPeOOBaAHUSIM
HAJEeKHOCTH. TecTUpoBaHHWE 3TUX MPOEKTUPYEMBIX E€IUMHUIl BBIIOJHAETCS 4Yepe3 UuX
uHTEepQEiic, C UCIOTB30BAHUEM TECTUPOBAHUS «YEPHOTO SIINKAY.

WHTEeTpalilmoHHOe TECTHPOBAHHWE TPETHA3HAYCHO JUISI TIPOBEPKH CBS3U  MEXKIY
KOMIIOHEHTAaMH, a TAK)KE B3aUMOJICHCTBUS C Pa3IMYHBIMH YaCTSIMHU CHCTEMbI

(omepalioHHONW CUCTEMOM, 00OpymOBaHHEM JHOO CBSI3U MEXIY pa3IMYHBIMU
CUCTEMaMH ).

YpOBHM MHTErPallMOHHOIO TECTUPOBAHUSA:
[] KOMIIOHEHTHBI ~ WHTETPALIMOHHBIN

YPOBEHb

(Component
Integrationtesting)

HpOBepHeTCH B3aHMOJCHCTBHE MCXKAY KOMIIOHCHTAMH CHUCTCMBI IMOCJIC MMPOBCIACHUA
KOMITOHCHTHOI'O TCCTUPOBAHMA.

0 CucTeMHBI HHTErpallMOHHBIN ypoBeHb (System Integration Testing)

HpOBCpHCTCH B3aUMOCHCTBIE MCKAY pa3HbIMU CHUCTEMaMH II0CJIC IIPOBCACHUA
CUCTCMHOI'O TCCTUPOBAHUA.

HOIIXO,Z[BI K UHTCTPALIMOHHOMY TCCTUPOBAHHIO:
0 Cuu3y BBepx (Bottom Up Integration)

Bce HU3KOypOBHEBBIE MOJYJNIH, MPOLEAYPbl WM (PYHKIHH COOMPAIOTCS BOEAMHO U
3areM TecTupyrorcs. [locie yero cobupaercs cienyromuil ypoBeHb MOy IeH U1l IPOBEJCHUS
MHTETPALMOHHOIO0 TECTUPOBAaHUA. JIaHHBIA IOAXOJ CUMTACTCS IIOJE3HBIM, €CIU BCE WIH
MPAKTUYECKH BCE MOJIYJH, pa3padaTblBAEMOro YpPOBHS, TOTOBBL. Takke JaHHBIA MOIXO.
IIOMOTaeT OIPEAEIUTH 10 pe3yJIbTaTaM TECTUPOBAHUS YPOBEHb TOTOBHOCTH IIPUIIOKEHHUS.



0 Csepxy Bum3 (Top Down Integration)

BHauaiie TecTUpyIOTCS BCE BBICOKOYPOBHEBBIE MOJYJIH, U IIOCTENIEHHO OJUH 33 IPYTUM
N00aBISAIOTCS HHU3KOYpOBHEBbIE. Bce Moaynm 0Oosiee HH3KOTO YPOBHS CHUMYJIHPYIOTCS
3aryylikaMd C aHaJIOTMYHON (YHKIIMOHAJIBHOCTBIO, 3aT€M II0 Mepe TOTOBHOCTH OHHU
3aMEHSAIOTCSl pEaJbHbIMU AKTUBHBIMM KOMIIOHEHTaMHM. TakuM 00pa3oM Mbl IPOBOJUM
TECTUPOBAHUE CBEPXY BHHU3.

0 Boawsmoii B3pwiB ("Big Bang” Integration)

Bce unu MMPAaKTUYCCKU BCC p83pa60TaHHLIC MOoAyJin co6npa10Tc51 BMCCTC B BHJIC
3aKOHYCHHOH CHCTEMBI HJIH €€ OCHOBHOM 4aCTH, W 3aTCM HNPOBOJUTCA HHTCIPAllMOHHOC
TECTUPOBAHUC. Taxoi noaxoJ O4YCHb XOopowll Ajid COXpaHCHHA BPECMCHH. OIlHaKO €CJIn TECT
KEWCEl M HX pE3yJabTaThbl 3allMCaHbl HC BEPHO, TO CaM MpPOHCCC HHTCrpaliuu CHUJIIBHO
OCJIOXKHUTCS, YTO CTAHET nperpazloﬁ AJI1 KOMaHJAbl TCCTUPOBAHUA IIPU JOCTHUIKCHUU OCHOBHOI
OCJIN UHTCIPAllMOHHOI'O TCCTUPOBAHMA.

CucremHoe TCCTUPOBAHUC

CucreMHOe TeCcTHpPOBaHHMe — DJTO TECTUPOBAHME, BBIIOJIHIEMOE Ha IIOJHOM,
HHTEITPUPOBAHHOM CHCTEMe, C IEIbI0 IPOBEPKHM COOTBETCTBUS CUCTEMBI HCXOJHBIM
TpeboBaHusiM. CHCTEMHOE TECTHPOBAHME OTHOCHUTCA K METO/aM TECTUPOBAHMS 4YE€PHOIO
SIIMKA, U, TEM CaMbIM, HE TpeOyeT 3HAaHUW O BHYTPEHHEM yCTPOMCTBE CUCTEMBI.

OcHOBHOM 3aja4eil CHCTEMHOTO TECTUPOBAHMs SBIIAETCS MNPOBEPKa  Kak
(pyHKIMOHAJIBHBIX, TaK U He (P)yHKIHMOHAJIBHBIX TPeOOBaHUIH K cucteMe B meaom. [Ipu
3TOM BBISABIISIOTCS JEPEKTHI, TAKHE KaK:

. HEBEPHOE UCIOIb30BAHUE PECYPCOB CUCTEMBI,
° HECMIPECAYCMOTPCHHBIC KOM6I/IHaHI/II/I JaHHBIX II0JIb30BATCJIBCKOI'O
YpPOBH1,
. HECOBMECTUMOCTH C OKPY)KEHHUEM,
. HEMpeyCMOTPEHHBIE CIIEHAPUH HCIIOIh30BaHHS,
. OTCYTCTBYIOIIAsl WJIM HEBEPHAsl (PYHKIIMOHAIBHOCTD,
. HEyA00CTBO UCTIOJIB30BAHUS U T.JI.

OcHOBHOH 3ajauel CHUCTEMHOIO TECTHUPOBAaHUS SBISETCS MPOBepPKa  Kak
(pyHKIMOHAJIBHBIX, TAK U He (YHKIMOHAJIBbHBIX TPeOOBaHUIl B cucTeMe B Heaom. [Ipu
3TOM BBISBIISIIOTCS JeEKTHI, TAKHE KaK HEBEPHOE MCIIOJIb30BAHHE

pecypcoB CUCTEMBI, HENpeayCMOTPEHHbIE KOMOMHALIMY  JTAHHBIX



IIOJIB30BATECIILCKOI'0 YPOBHA, HECCOBMECTUMOCTD C OKPYXCHHUEM, HENIPEAYCMOTPCHHEIC
CICHApHH HCIIOJIB30BaHHsA, OTCYTCTBYIOLIAA WJIM HEBCpHAA (bYHKI_[I/IOHaHBHOCTI), Hey,Z[06CTBO
UCIIOJIBb30BaHHUA U T. /. I[JISI MHWHHUMMH3AINHU PUCKOB, CBA3aHHBIX C 0COOEHHOCTSIMH IIOBCIACHUS B
CHCTEMEI B TOM WJIM MHOMU cpeac, BO BpeMd TECTUPOBAHUA PEKOMECHAYETCH UCI0JIB30BaTh
OKPY/KE€HUE MAKCHUMAJBbHO l'[pI/IﬁJ'II/DKeHHOC K TOMY, Ha KOTOpoO¢ 6yz[eT YCTAHOBJICH
MPOAYKT IOCJI€ BbIAAYH.

MoskHO BBIJICJIMTE JIBa IIOAX0Ja K CUCTEMHOMY TCCTUPOBAHUIO!
0 Ha 0a3e TpedoBanuii (requirements based)

Jns kaxkmoro TpeOOBaHMs MUIIYTCS TECTOBBIE ciydau (test cases), MpOBEPSIOIINE
BBIIIOJITHEHUE JTAHHOTO TpeOOBaHMUSI.

0 Ha 0ase ciyyaeB MCIoib30BaHus (USe case based)

Ha ocHoBe mnpezcTaBieHus 0 crioco0ax MCIOJIb30BaHMS MPOIYKTa CO3JIAIOTCS CITydan
ucnoinb3oBanusi cucrtembl (UseCases). [To KOHKpeTHOMY CIy4dard HCIIOJIb30BaHHS MOXKHO
OIIPENICNIUTh OJMH WM Oosiee ciieHapueB. Ha mpoBepKy Ka)Ioro CICHapHs MUIIYTCS TECT
KeHCHI (test cases), KOTOpPhIE TOKHBI OBITh MPOTECTUPOBAHBI.

3aganue

W3yunTh YpOBHU TECTUPOBAHUS HAa MPUMEPE M3BECTHOTO MPHIIOKEHHS: MOJYJIbHBIN,

I/IHTeraHI/IOHHHﬁ U CHCTE€MHBIN YPOBHH. Otuer JOJKCH COACPpKaTh IUIaH TECTUPOBAHUA
HU3BCCTHOI'O IPHUJIOKCHUA, KPATKNUEC BBIBO/IbI.

KoHTpoIsibHBIE BOTPOCHI

1. SBnsiercst mu TpeboBaHME YACThIO (PYHKIIMOHAIBHOMN CrielMpUKAIIN?

2. Jlig yero npeaHasHaA4€HO MHTETPALIMOHHOE TECTUPOBAHKE?

3. Ha xakux ypoBHSAX pa3paOOTKM MPOTpaMMHOr0 OOecreueHHs! MPOU30BAUTCS
TECTUPOBaHUE?

4. Kakoe mporpamMmHOe OKpYy>KEHHE PEKOMEHAYETCS MCIIONIb30BaThb Ha YPOBHE

CUCTEMHOTO TECTUPOBAHUS?

Jluteparypa
1. «Mmxenepus nporpaMmHoro odecneuenus», Commepsuiu U.
2. Ocnossl [Iporpammuoit Mnxenepun (mo SWEBOK) http://swebok.sorlik.ru/
3. Maiiepc I'. UckyccTBO TectupoBanusi nporpamm.-M.:@uHaHCHI U cTaTuCTHKA ,1982.-
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NoabkowdrE

KOHTpOJ’IBHHe BOITPOCHI

HazoBure opmanibHbIe METOIBI TPOBEPKH MPABHILHOCTH IIPOTPAMM.
Kakwue nporeccsl mpoBepkH 3apuKcUpoBaHbl B cTangapTe?

Kakue ¢pynkuuu y mporecca BepupuKaum nporpamm?

HazoBuTe ocHOBHBIE 33a/1a4H ITpoLiecca BAIMJALUHI IPOTPaMM.
CpaBHuTe 331a4u NPOIeCCOB BepUPUKALMU U BAIUIAIUH IPOTPaMM.
B uem oTnnuune Bepudukanuu v Banuganun’?

Onpenenure nNpouecc TECTUPOBAHUS?.



[IpakTnueckoe 3aHsTHE §. 3HAKOMCTBO C HPOTPAMMHBIMU

NPOAYKTaMHU YIIPABICHUS TECTUPOBAHUE

[{enb paGotel: OCBOMTH MPOIECC OTCIICKUBAHKS OMIMOOK C HUCIIOIb30BAHHEM
cucremsl Bugzilla u Atlassian JIRA.

1. Kparkue Teopernuyeckue CBeJAeHHs

Jira — KkomMmepueckas cucTeMa OTCICKHBAHUS OINUMOOK, TpeIHA3HAYCHA JUIs
OpraHu3alK B3aUMOJICHCTBHS C MOJIb30BATENIIMU, XOTsl B HEKOTOPBIX CIIy4asX UCIOJb3yeTCs
U JJIs yrpaBiieHus npoekramu. Pazpaborana komnanuen Atlassian, siBsieTcst OJHUM U3 JIBYX
e€ OCHOBHBIX MPOAYKTOB (Hapsay ¢ Buku-cuctemoir Confluence). Nmeer BeG-unTEpdeEiic.
Cuctema 1no3BosisieT paboTaTh ¢ HECKOJIbKUMU IPOeKTaMu. i KasK0ro U3 IPOEKTOB CO3aET
1 BeIET cXeMbl 0€30aCHOCTH M CXEMBbI OTIOBEIICHUS

Ha3Banue cuctemsbl moydeHo myTéM yceueHus cioBa «(Gojira»y — SIMOHCKOTO UMEHH
MoHcTpa ["oa3uia, 9To, B CBOIO O4€pe/ib, SBISETCS OTCHUIKON K HA3BaHUIO KOHKYPUPYIOILIETO
npoxaykra — Bugzilla; co3naBanace B kauectBe 3ameHbl Bugzilla 1 Bo MHOTOM moBTOpSsieT e
apXUTEKTYPY..

Bugzilla (bar3umna) — cBoOoaHas cucTeMa OTCIEKHUBAHUS OMIMOOK (OarTpekuHra) ¢
BeO-uHTEpdEcoM.

B 1998 rony Bugzilla Gpina BbimylieHa Kak OTKPBITOE NMPOrpaMMHOE obecrieueHue
komnaHuelt Netscape. [lo cocrosnuto Ha 2012 ropx paspabateiBaercss (onmom Mozilla
Foundation.

Cuctemoii Bugzilla mons3yrotcst, B urcie mpouunx, Mozilla Foundation, WebKit, Linux
kernel, FreeBSD, GNOME, KDE, Apache, Red Hat, Eclipse u LibreOffice.

KiroueBbIM TMOHSTHEM CHCTEMBI SIBISIETCS «0ar» — HEKOTOpOe 3ajJlaHue, 3ampoc,
peKamMariysi o MoBoJy OMIMOKHU B CUCTEME, WM MPOCTO coolIIeHue, Tpedyrolee o0paTHOH
CBSI3U.

OynkumoHanbHOCTh Bugzilla BkirodaeT B ceds cienyronue aCueKkThbl:

e UuterpupoBaHHas cucTeMa O€30MacCHOCTH C BO3MOXKHOCTBIO ONpeAeTIeHHUs
0€30I1aCHOCTH Ha YPOBHE MPOJYKTOB

e Cucrema 3aBUCUMOCTEH OIIMOOK M BBIBOJ 3aBHCUMOCTEH OIIHMOOK B
rpaduIecKoM BUJIE

e Paspuras cucrema COCTaBJICHUS OTYETOB

e (CralunbHbIN, MpoBepeHHBIN BpeMeHeM back-end Ha ocaoBe RDBMS

e OOwmwupHas cucTemMa KOH(QUTypUpOBaHUS

e OueHb NOHATHBIN M XOPOIIO MPOYMAaHHBIN MPOTOKOJ PEIIEHHs OMNOO0K

e API nnsa snexrponrnoit moutsl, XML, HTTP u xonconm

e JlocTynmHa MHTErpamuss C CHCTEMaMM YIIPaBJIEHHs aBTOMAaTHYECKOIO
KOH(HUTypUpPOBaHMS MIPOrpaMMHOTO oOecriedeHusi, B ToM uucie Perforce and
CVS (uepe3 wunTepdeiic snexTpoHHOM mnouThl Bugzilla u ckpunter ms
checkin/checkout)



3ananue: Heo6xoaumo Ha MpakTUKe IPOAEMOHCTPUPOBATh HABBIKU PabOTHI €

Bugzila u JIRA, nepeuricieHHbIC B CIICKE BOIIPOCOB.

Otuer 1o na00paTOpPHON paboTe JMOIKEH COAEPKATh TUTYJIBHBIN JIMCT, II€Th

paboThI, CIIMCOK BOIIPOCOB C KPAaTKUM (2-3 TPEIJIOKEHUS) OMUCAHHEM HEOOXOIUMBIX IS

BBIITOJIHEHUS BOIIPOCA ACUCTBUI.

ok wdE

10.

KOHTpOJ’IBHHe BOITPOCHI

Kak coznath eexT. YMeTh pacckas3arh O CMbICIIE 3aMI0JIHAEMbIX IIPH CO3JaHUHU MOJIEH.
Kak mocMoTpeTh TUIl ¥ NpUOpHUTET AedeKTa.

Kak mocMoTpeTh KOMIOHEHTY MPOEKTa, Ha KOTOPYIO 3aBe/ICH J1e(EeKT.

Kak mocMoTpeTs, 100aBUTH/yIAINTh METKY Je(eKTa.

Kak nporonocoBats 3a ne¢ekr.

Kak mnpocmoTpeTs CHHCOK TmoOib30BaTenel, cruemasmux 3a gedekrom. Kak
yJAIUTh/A00aBUTh TOIb30BATEIIS B CIIUCOK.

Kak wu3MeHutb craryc pgedexkra aias OTHpPaBKUM €ro Ha TECTUPOBAHUE IOCIE
HCIIPABJICHUA. Y METh PacCKa3aTh O CMBICIIE 3aII0JIHAEMbIX IIPH U3MEHEHUH TOJIEN.
Kak 3anats estimated time. Kak mpou3BoauTh yueT 3aTpaueHHOro pabo4ero BpeMeHH.
Kak mepeBecTr 1edeKkT Ha APYroro moiabp30BaTes 6e3 N3MEHEHHs cTaTyca.

Kax no6GaButh koMMeHTapuil k fedekty. Kak mpocMoTpers CHcOK KOMMEHTapHEB.
Kak cnenatb NoCTOSHHYIO CCBUIKY HA KOMMEHTapHd.



