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Jla6opaTopHas pa6oTta N2 1. UHTerprpoBaHHas cpe/Ja pa3padoTKH U
oT/IaAKM npuaoxeHud LAZARUS

Hesab 1abopaTopHoii padboThI
OcBouth pabOTy C HHTETPUPOBAHHON CpENON pa3padOTKH W OTIAAKU MPHIOKCHUN
LAZARUS, n3y4nuTs METOJIbI CO3/1aHUSI HHTEPAKTUBHBIX MPHIIOKEHHUH.

1. Kparkue Teopernuyeckue cBeJAeHHs

[Tons3oBarenbckuil uHTepdeiic Lazarus. MuTerpupoBanHass cpena paspabotku Lazarus
HpencTaBisieT co0O MHOTOOKOHHYKO cucTeMy, BHI (MOJb30BAaTENbCKUN HHTEpQENC) KOTOpol
MOKET pa3auyaTbCsi B 3aBUCUMOCTH OT HacTpoek. Ilocnme 3arpysku uHTepdeiic Lazarus
npencrasieH Ha puc.l.1.

K ocHOBHBIM OKHaM cpeapl TporpammupoBanus Lazarus oTHOCATCSA:
IJIaBHOE OKHO;

okHO MHcnekTopa 00BEKTOB;

okHO ®opmel, win Koncrpykropa Gopmsr;

okHO Penakropa xoxa;

okHO Coo01eHui.
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Puc. 1.1. OcHOBHBIE OKHA Cpeibl MporpaMMupoBanus Lazarus
I'maBHOe okHO Lazarus conepKur:

1. IJ1aBHOE MEHIO;

2. TaHeJIu UHCTPYMEHTOB;

3. MaJUTPy KOMIIOHEHTOB.



['maBHOE MEHIO COJEPKUT OOIMIMPHBIN HAOOP KOMaH I AJs tocTyna K ¢pyHkuusam Lazarus.
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Puc. 1.2. 'nmaBHOE MeHIO cpelibl mporpaMMmupoBanus Lazarus

[TaHenn MHCTPYMEHTOB HAXOZSATCS IOJ IVIABHBIM MEHIO B JIEBOM 4acTH IJIABHOTO OKHA U
CoZIep>KaT KHOIKH OBICTPOro JOCTyIa K HanboJjiee YacThIM KOMaHJaM INIABHOTO MEHIO.

[TanuTpa KOMIOHEHTOB HaXOIUTCS IO IVIABHBIM MEHIO B IIPAaBOIl YacTH IVIABHOTO OKHA U
COJEP)KUT MHOXKECTBO KOMIIOHEHTOB, pa3MeIlaeMbIX B co3gaBaeMbiX ¢Gopmax. KoMnoHeHTbI
SBJISIIOTCSL CBOETO POJAa CTPOUTENBHBIMU OJIOKAMHU, U3 KOTOPBIX KOHCTPYHUPYHOTCS (OpMBI MpH-
JIOKEHHUS.

Oxno dopwmer (mmm KonctpykTopa (opMbr) mepBOHAYaIbHO HAXOIUTCS B IIEHTPE SKpaHa U
umeer 3aroyioBok Forml. B Hem BeIONmHSETCS POEKTHpPOBaHUE (HOPMBI, IyTeM pa3MEIICHUsT Ha
(dbopme pa3nUIHBIX KOMIIOHEHTOB.

,@ Form1

Puc. 1.3. Okno ¢opms! (mnu Korerpykropa Gpopmbl)

OxHo Penakropa koja mocie 3amycka CHUCTEMbl IPOrpaMMUPOBAHUS HaXOIUTCS MOJ (MIIH
noBepx) okHa Popmel. PenakTop koma mpeactaBisieT coO00M OOBIUHBIA TEKCTOBBIM pemakTop, ¢
MTOMOIIBIO0 KOTOPOTO MOKHO PEJAKTUPOBATH TEKCT MPOrpaMMbl (JINCTUHT).

Oxno MHcnekTopa 00bEKTOB pacnosiokeHo 1moj ['1aBHbIM OKHOM B JIEBOM YacTH PKpaHa U
COCTOMT W3 JIByX 4acTei: B BepxHeW yacTu okHa HcmekTopa 0OBEKTOB pacrojaraercsi CIHCOK
BCEX CO3JaHHBIX O0BEKTOB (opMa M BCE KOMIIOHEHTHI, KOTOpBIE PacIHoJIOKeHbl Ha (opme); B
HIDKHEH YacTH OTOOpakeHbl CBOMCTBA W COOBITHS OOBEKTOB Ui TeKyulled (opMbl WK
KomroHeHTa. Bxiagka CBoiicTBa oTpaxkaeT CBOICTBa BBHIOPAHHOTO KOMIIOHEHTa WM (OpPMBI, a
Bkiagka COOBITHS — TPOLENYPHl, KOTOpPbIE IOJKHBI OBITh BBIOJHEHbI NPH BO3HUKHOBEHHHU
YKa3aHHOT'O COOBITHSL.



| Units | Unitz | =Unit3 | units. | “UnitS | contrekine
1] unit Unies:

{Smode objfpc) ($H+)
5| interface

. | uses
Classes, SysUtils, FileUtil, Forms, Controls, Graphics, Dialogs;

10| type
TForm3 = elass(TForm)
private

{ private declarations }
3 public
1s { public declarations }
ena:
.| var
y Form3: TFormd:
20
implementation

(SR % 1fm)

25| ena.
z6 1

2: 15 Mamenen BCT  unitS.pas

Puc. 1.4. Oxno Penakropa xona
OcHoBHas (opMa mnporpaMMbl — COJEPKHUT JOCTYH KO BCEM OCTalbHBIM (hopMam
nporpaMMbl. Eciy 3aKpbITh MOJYMHEHHOE OKHO, TO IPOEKT OCTAETCS OTKPBITHIM. Eciau 3aKkpbITh

TJIaBHYIO (hOpMY MTPOrpaMMBI — 3aKPOETCS BCE IPUIIOKECHHUE.

ncnexrop obvexton =
] Form3: TForm3

Ceoicrea | Cobummn | Msépanmoe | Orpormeria
Action
ActiveControl
Align aiNone
AllowDropFiles  False
AlphaBlend  False
AlphaBlendValu 255

Anchors [akTop,akleft]
AutoScroll False
AutoSize False

BiDWMode bdleftToRight

BorderStyle bsSzeable
BorderWidth |0

Caption Form3

ChildSizing | (TControlChildSizing)
Color [ civefautt
Constraints (TSizeConstraints)
Cursor cDefault
DefaultMonitor dmActiveForm
DockSite Fakse

DragKind dkDrag

DragMode dmManual

Puc. 1.5. Oxno UHcnekropa 00bEKTOB
[''maBHOE MEHIO MPOrpaMMBI — UMEET IPEBOBUIHYIO CTPYKTYPY M COAECPKHUT JOCTYII KO BCEM
anemMeHTaM nporpammbl oT «Daiim» 10 «CrpaBkay.
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Puc. 1.6. OxHO ommbOK ¥ MOICKA30K

VYnpaneHnre mpoeKTOM: Ha3HauYeHHEe KHOIIOK YIIPaBJICHHE MPOeK-ToM (puc.1.7).
&R Lazarus IDE v1.0.8 - projectl
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Puc. 1.7. OcHOBHBIE KHOIIKH yIPaBIEHUS IPOEKTOM

BepxHuii psia: cieBa — Halpaso:



1. CoznaTh MOJYJb — CO37Aa€T HOBBIA MOZYJIb (hopmy.

2. OTKpBITh — OTKPBIBAET MPOEKT, MOAYJb WJIW JII000H apyroi daiin (moHuMaeMbIi
cpenoit Lazarus).

3. CoxpaHuTh — COXpaHseT TeKyLIHil MOAY/Ib Ha JIUCK, TIepe]] IEPBbIM COXPAHEHUEM —
3alpOCUT UMS M MArnKy, KyJaa coxpa-HuTh (aiin. Ecnu tekymuit ¢aiin Obl1 coXpaHeH U HE pelak-
THUPOBAJICS, TO KHOIIKA CEPOT0 I[BETA.

4. Coxpanuth Bce — CoxpaHsieT BCe MOJIYJU NPOEKTa, €CIM MOAYJIb HHU pa3y He
COXPAHSUICS — IPEJIOKUT YKa3aTh UM U TarKy sl Gpaisios.

5. Coznath GpopMmy — co3iaeT HOBYIO (hOpMy MPOrpamMMbl U MPUKPEIUISIET €€ K IPOEKTY.

6. [lepexmounts GopMy/MOAYIb — OCYLIECTBIAET MEPEXOA MEXKIY OKHOM (OpPMBI U

OKHOM MOAyJIsl. MOKHO NEPEKIII0-4aThCs ¢ IOMOILUBIO KIaBuiy <F12>.
IIpumeyanus:

— Cpena Lazarus mioxo HOHMMaeT pycckue OYKBBI B HMMEHax MOJIYJiei (3TO CBS3aHO €
cuHTaKcucoM si3bika Free Pascal).

— Ilo yMomuaHuIO MpU CO3IaHUU HOBOTO NMPOEKTa K HEMY MPHCOEAMHEHA MmycTas ¢opma.
[IpoekT MoOKeT copepKaTh HECKOJIBKO (OpM, B TOM YUCJIE U HU OJHOM (KOHCOJIBHOE MPUIOKECHHE,
ceppuc, Oubmmuoreka u T.4.). IlepBas ¢opma. co3gaHHass B MOPOEKTe, Ha3bIBAET-CA
rnaBHOM.OcTanbHble MOAYMHEHHBIE. [Ipy 3aKphITUN TTIaBHOM (OPMBI 3aKPHIBAETCS BECh MIPOEKT.

— He Bce momynu coxepxar ¢opMmy mpoekta. MHOrue MoAyiad HE UMEIT BU3YalIbHOI'O
MIpe/ICTaBJICHMsI, HAallpUMep MOJyJIb MaTeMaTuku Math.

Hixuuii PAA KHOITIOK CJICBA — HAIIPaBO:

1. [Tokazate Momaynu — oToOpakaeT CIHCOK BCEX MOJIyNEH MPOEeKTa W IO3BOJSET
MEPEKITIOUNTCS Ha JTI000H U3 HUX;

2. [Tokazath ¢opMbl — OTOOpa)kaeT CIHMCOK BceX (opM TpoeKkTa ¥ TMO3BOJISIET
MEPEKITIOUUTCS Ha JTI00YI0 U3 hopm.

3. 3amyck IpoeKTa — OCYIIECTBISET COOPKY MPOEKTa M €ro 3aIycK

B BHJEC UCIIOJHSAEMOro (aiiyia moj OTIaJUUKOM, T. €. KH3HBIO IPOEKTa YNpPaBJsieT cpena
nporpammupoBanus Lazarus. (Ecmu kHoOmka cepas — NMPOEKT 3alylmIeH M HAaXOAWUTCS B CITHCKE
3amymeHHbIX mporpaMM Windows).

4. [Tay3a — paoTy 3aIyIeHHOro MPOoeKTa MOKHO MPUOCTAHOBUTD
— ITOCTaBHUTh Ha «I1ay3y».

5. OcTaHOB — MPUHYIUTENbHAS OCTAHOBKA IPOEKTa, MOKHO OCTAaHOBHTH MPOEKT
coueranuem kiaasuia <Ctrl + F2>.



6. [ITar co BXOOOM — OTJIaJKa MPOEKTa IOIIAroBas ¢ 3aX0JOM BO BCE MPOLEAYpPHI U
nocje0BaTeNbHas OTIaIKa 3TUX MIPOLEYP.

7. [lar B 00xo/ — nomaroBasi OTJ1ajKa MpoeKkTa 0e3 OTIaJKH BbI3bIBAEMBIX MPOLELYP U
(GyHKUMH, Ka)KJasi BbI3bIBaeMasi POLEAYPa BBINOJIHACTCS 3a OJUH AT OTIaIKH.

— MOXHO 3aifTH KaK B IPOIIETyphl CBOETO MPOEKTa, Tak M Oubnuoreunsie ¢pynknuu Lazarus,
HO B cucteMHbIe npoueaypsl Windows (API Windows) momacts He OTYYHTCS.

3akJaIkKi KOMIIOHEHTOB — COJIepKaT HaOOpBI pa3IMYHBIX KOMIIO-HEHTOB CIPYNITUPOBAHHBIC
10 pa3IMYHBIM MpU3HaKaM. B mpumepax MCHOIb30BaThCS KOMIIOHEHTHI M3 BKIAIOK «Standard» u
«Additional».

KoMmoHeHTbl — TrOTOBblE HacTpauBaeMble OJOKM HIpOrpaMM, KOTOpPbIE MOXHO
yCcTaHaBJIMBaTh Ha (GOpMy M HOAKIIOYATh K MOIYJsAM. /[ yCTaHOBKM KOMIIOHEHTa Ha (opmy,
HE00XO0/IMMO OJIMH pa3 «KJIMKHYTb» Ha HEM B ITaHEJIM KOMIIOHEHTOB, 3aT€M BTOPOil pa3 Ha (opme —
B TOM MECTe, Iie HEOOXOJUMO €ro pa3MeCTHTbh. Y CTAHOBJICHHbIE KOMIIOHEHTHI MO>KHO BBIOHM-paTh
«KIIMKHYBY» TI0 HEMY TIIH C TIOMOIIBIO PAMKHU BBIJCIICHUSL.

— BpIOpaHHBIE KOMIIOHEHTBI MMEIOT IO KpasM YepHbIE NPSIMOYTOJbHBIE MapKephl, 3a
KOTOpBIE MOJXKHO TepeMeniatb O0BeKT 1o (opMe W HM3MEHATH €ro pasmepsl. Hekortopsie
KOMITOHEHTHI MO>KHO TOJIBKO ITE€PEMEIIaTh.

— CBOICTBa, KaK U THUIIbl JaHHBIX, MOT'YT OBITh: LIEJIBIMH, BELIECTBEHHBIMHU, CTPOKOBBIMH,
JIOTMYECKUMH,MHOKECTBAMHU WU CIIOKHBIMU. COOBITHS Y KOMIIOHEHTOB CO3/1al0TCS ITyCTBIMH.

HNHcnekTop 00beKTOB — (popMa Mo3BOJISAIOLIAsT HACTPOUTh CBOMCTBA KaXKJIOTO KOMITOHEHTA
MHAUBUYanbHO. HCTIEKTOp 00BEKTOB UMEET HECKOIBKO 3aKJIaI0K.

3aknanka «CBoHcTBO» 0OTOOpakaeT OOJBUIMHCTBO CBOWCTB OOBEKTAa, XOTSI M HE BCE.
CBoiicTBO 00bEKTa 3TO UM U 3HaYeHHe. JIeBblil cTOI0€e1 — UMsI CBOMCTBA, MPaBbIil — 3HaUEHHE.

3aknagka «CoObITHS» — MO3BOJIAET IMOCMOTPETh CHUCOK OOJb-IIMHCTBA COOBITHH, Ha
KOTOPBIE MOXKET pearupoBaTh KOMIIOHEHT, a TaK-)Ke€ IMPOIEAYpbl NMPHUBSI3aHHBIE K KAKIOMY W3
COOBITHIA.

®opma mporpammbl — (GopMa Ha KOTOpOM pa3pabaTbiBaeTcsi MHTEp(enc Mporpammbl C
MOMOIIbI0 KOMITOHEHTOB.

Moaynp mporpaMmbl — OKHO B KOTOPOM COJEP’KUTCS HMCXOAHBIM Koja Ha si3bike Object
Pascal.

OkHO omHMOOK — OKHO B KOTOPOM OTOOpa)karoTCsl BCe OIMMOKU U TOJACKAa3KH MpH cOOpKe
MIPOEKTA.

— Cpena nporpammupoBanus Lazarus aBTOMaTHUECKH BHOCUT U3MEHEHHS B KO TPOTPaMMBI
npu 100aBJICHUH KOMIOHEHT Ha (opMy M CO3JaHMM 00paboTYMKOB coObITHH. [Iporpammmct
co3J1aBasi TeJI0 MPOrpaMMbl BHOCUT CBOU U3MEHEHUS B KO/I.

OmubKu MOryT OBITH!

1. CI/IHTaKCI/I‘leCKI/Ie — Koraga I/ICXOI[HLIﬁ TCKCT HC ITIOHUMACT cpe;[a HpOFpaMMI/IPOBaHI/ISI
Lazarus.
2. HOFquCKHe — KOoraga KoAg € TOYKH 3peHI/I${ CpeJIBI HpOFpaMMI/IPOBaHI/ISI HalucaH

BEPHO, HO IpOrpamMma BBIIOJHSAET HE T€ JACUCTBHs, KOTOPBIE OXKUAAET IIOJIb30BATENb OT
IIPOrPaMMBI.

[TepBblii TUT OIIMOOK MOKET OTCIEAUTH CPeia MPOrpaMMHUPOBAHUS U IPOTPAMMHUCT, BTOPOI
THII — TOJIBKO ITPOTPAMMHUCT.



[IpoekT pekOMeHIyeTcs COXpaHATh B HHIWBUIAYaIbHYIO MamnkKy, (MPOEKT — Tpymmna
CBSI3aHHBIX (DailyioB).

Jl1s KaXK0ro MpoeKkTa peKOMEHIyeTcs CO3AaBaTh CIeAYIOUIYI0 CTPYKTypy: s moctyna K
MPOEKTY IO CETH Pa3MECTUM B Mamnke oomue J0KkyMeHThl (Mol kommbroTep/ OO0IIHMe TOKYMEHTHI),
CO3/aauM Tanky ¢ HoMmepoM rpynnbl (Hampumep «JAB-31»), nanee damunus (Hampumep
«BaHOBY), nanee «1» 1y mepBoil 1aOOPaTOPHOM, TSt BTOPOM «2» | T. .

2. Meroanka 1 opsJI0K BHITOJHEHHS paOOThI
OCHOBHBIM HHCTPYMEHTOM, KOTOPBIM MOJIB3YETCsl MPOrPaMMUCT B Ipoiecce pa3paboTKu
npuioxenus, spisercs [lamurpa KommonenTos (puc.1.8).
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Puc. 1.8. [Tanutpa KomnoneHt

[Tamutpa KoMIlOHEHT, TO3BOJIIET BBIOPATh HYXKHBIC OOBEKTBHI I pPa3MCEIICHUS HX Ha
HNuzaitnepe ®opm. g ucnonwszoBanusa Ilamutpsl KOMOOHEHT MpOCTO MEpBBIA pa3 IICIKHUTE
MBIIIKON Ha OJIMH U3 00BEK-TOB W MOTOM BTOpOH pa3 — Ha Jluzaiinepe ®opm. BeiOpaHHBIN 00BEKT
MOSIBUTCSI HA IPOEKTUPYEMOM OKHE, U UM MOYXXHO MAHUITYJIMPOBATh C TOMOUIBIO MBIIIH.

[Tanutpa KoOMIOHEHT UCHOIB3YET MOCTPAHUYHYIO IPYNIUPOBKY 00beKkTOB. BHU3Y Ilanutpsl
HaxoauTcst Habop 3aknanok — Standard, Additional, Dialogs u T.n1. Ecnu menkHyTh MBIIIBIO Ha
OJIHy M3 3aKJa-IoOK, TO MOJKHO NepelTu Ha ciuenyromyto crpanuny [lamutper Kommo-HeHT.
[TpuHuMn pa3OMBKM Ha CTPaHUIIBI LIMPOKO IMPUMEHSETCS B cpene nporpammupoBanus Lazarus, u
€ro0 JIETKO MOXHO MCIIOJIb30BaTh B CBOEH MTPOrpaMME.

[Tpeanonoxum, nomemaere koMmrnoHeHT TEdit Ha GopMy; MOXKHO ABHUraTh €ro ¢ MecTa Ha
MecTo. Takke MOXKHO MCHOJIb30BaTh I'PAaHUILY, IPOPHUCOBAHHYIO BOKPYT OOBEKTa, JJISI U3MEHEHHUs
€ro pasMcpoB. bonp-mmHCTBOM APYrux KOMIIOHCHT MOKHO MAaHUITYJIUPOBATH TEM XKC 06pa 30M.
OpHako, HEBUAMMBIE BO BpeMs BBIIIOJIHEHUS HporpaMMmbl Kommo-HeHTHl (turna TMenu wim
TDataBase) He MeHSIIOT cBoel (hOpMBI.

Kaxxnprii KOMIIOHEHT SIBIISIETCS HACTOSIIIMM OOBEKTOM, W MOKHO MEHSTh €ro BHUJA U
noBejieHne ¢ nmomolpio Mucnekropa OOBEKTOB, KOTOPBIM COCTOUT U3 JIBYX CTPAHHMII, KOKIYIO U3
KOTOPBIX MOKHO UCIIOJIb30BaTh AJI ONPEIeNICHUs MOBEICHUS TaHHOTO KOMITIOHEHTA.

[lepBasi cTpaHuIla — 5TO CIHCOK CBOWCTB, BTOpass — CIHCOK COOBITHH. Eciam HyXHO
W3MEHUTH YTO-HUOY/b, CBS3aHHOE C OMPEICIICHHBIM KOMIIOHEHTOM, TO 3TO OOBIYHO JIENAeTCs OTO B
Nucnexkrope OOBEKTOB.

K pUMepy, MOKHO U3MEHUTh UMl U pa3Mep komroHeHTa Tlabel, n3me-

usist cBoricta Caption, Left, Top, Height, u Width.

Mo>KHO HCIONIb30BaTh 3aKyIafku BHU3Y MHcnekTopa OOBEKTOB ISl MEPEKIIOYCHUS MEXKIY
CTpaHUIIaMU CBOMCTB M coObITHil. CTpaHuIa COOBITHUN CBsi3aHA C PemakTopom; eciu IBa)Ibl
IIETKHYTh MBIIIKOW Ha MPaByK CTOPOHY KaKOTO-HUOYb IMyHKTA, TO COOTBETCTBYIOIIMMA JaHHO-MY
COOBITHIO KOJ aBTOMATHYECKW 3amuinercs B Pemaktop, cam Pemak-Top HEMEIICHHO MONYYHT
doKyc, U cpasy ke UMeeTe BO3MOKHOCTh I0OABUThH KOJ 00padOTYMKa JAHHOTO COOBITHSI.
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3AJJAHUE

1. W3menutp 3aronoBok okHa (opmel ¢ Forml nHa «[lepBas mporpamMmay, HCIIONB3Ys
cBoiictBo Caption.

2. W3menuts 1Bet Gpopmsl Ha clAqua, ucnons3ys cBoiicTBo Color.

3. Pasmectuts B mueHTpe ¢opmbel kKommnoHeHTy Label. 3anmare: Hammumch MeTKH —

«CBETO®OPy, user mMeTku — cepblit. M3menuts cBoiictBo Font: mpudt — Times New Roman,
HayepTaHUe — )KUPHBIH, pasmep — 14.

4, Pacnionoxxute Ha dopme kommoneHThl Panell, Panel2, Panel3, gns koTopbsix
MOOYEPeIHO 3a/1aTh cBOMCTBO Caption MyCThIM.
5. Pacnionoxxuts Ha popme Tpu komanaHble KHOMKU Buttonl, Button2, Button3. 3agars

Haanucu Ha H3Tux KHomkax «Kpacusiity, «OKenteiit», «3enenslit». B pesynabrare noimkHa
MOJYy4YUThCs (hopMa, COTIIACHO PUCYHKA.

6. 3anate coObITHE IS TTEPBOM KOMaHIHOW kHomku Buttonl. Jlns aToro Heob6xoaumo
BBIJICJINTH JTAHHBIA KOMIIOHEHT U niepeiitu B H-criektope O0BhekToB Ha cTpanuily CoObITHs. 3aTeM
Ha npotuB coObl-Tust OnClick nBaxkabl MENKHYTH JIeBOM KHOMKON MbImK. [locie BbiOOpa coObITHS
ABTOMATHUYECKU OTKPBHIBAETCSI OKHO KOJa MPOTrPaMMBl.

7. IIpn Haxatum Ha KomMaHAHYHO KHONKy Buttonl ¢ nHagnucero «KpacHslit» nser
KoMroHeHThl Panell Oyaer MeHATbCS Ha KpacHBIM, a 1BeT KoM-moHeHT Panel2 u Panel3 Oyner
MEHSATHCS Ha Oesbli. 3anmucaTh B MPOIeAype CIEIYIONIYIO MOCIEA0BATeIbHOCTh JEMCTBHIA:

Procedure TForm1.Button1Click (Sender:TObject); Begin

Panell.Color:=cIRed,

Panel2.Color:=clWhite;

Panel3.Color:=clWhite; End;

8. Co3nath coOBITHE W pPEaKIMI0 Ha COOBITHE NI KOMaHJIHOW KHOMKHU Button2: meer
KOMITOHEHTHI Panel2 Oynmer MeHATbCS Ha JKeNThId, a 1BeT KommoHeHT Panell u Panel3 Oyxer
MeHSAThCS Ha Oenblil. Eciiu BBl He 3HaeTe, KaKk 3amucaTh Ha3BaHHE I[BETA, IOCMOTPHUTE BO3MOYKHbBIE
nBera coiictBa Color B UHcniekTope OOBEKTOB.

9. Coznath cOOBITHE W PEaKIUI0 Ha COOBITHE ISl KOMaHAHOW KHomkW Button3: mBer
KOMIOHEeHTHI Panel3 Oyaer MeHSAThCS Ha 3eleHbld, a 1BeT komroHeHT Panell u Panel2 Oyner
MEHSTHCSI Ha OEIIbIi.

10. Ha pawmcke co3gaTh mamkKy C HOMEpPOM Tpymmbl (B CKOOKax yka3aTh HOMED
noarpynnsl). B mamke ¢ HoOmMepoMm rpynmbl co3naTh manky ¢ uMeHeM llepBas mporpamma.
CoxpaHutb CBOIO nporpammy B nanke [lepBas nporpamma.

11.  JloGaBuTh mosiBnenue Ha komnoHneHTe Panell mpu HakaTHM Ha KOMaHIHYIO KHOIKY
Button] urdopmarmu «CTONTE» 6ensiM HBETOM, )KHPHBIM mpUdTOM, pazMep mpudra — 12. Jls
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3TOr0 HEOOXOJUMO B HUMEIONIYIOCS MPOLEAypy H00aBUThH cleAyomue neictBus: Procedure
TForm1.Button1Click (Sender:TObject); Begin

Panell.Color:=cIRed;

Panel2.Color:=clWhite;

Panel3.Color:=clWhite;

Panell1.Caption:='CTOMTE'; {3ananne na mamenn maanucu} Panell.Font.Color:=clWhite;
{3ananme  usera  mpudpra}  Panell.Font.Size:=12;  {3amanme  pasmepa  mpudTa}
Panell.Font.Style:=[fsBold]; {3ananue nauepranus mpudra} End,

12. JloGaBuTh mosiBieHue Ha komnoHeHTe Panel2 mpu HakaTHM HAa KOMaHIHYIO KHOIIKY
Button2 nadopmannn «BHUMAHUWE)» 6enbim 11BeToM, skupHBIM mpudToM, pazmep mpudra — 12.

13.  JloGaBuTh mosiBiieHue Ha KommoHeHTe Panel3 mpu HakaTHH HAa KOMaHIIHYIO KHOIIKY
Button3 uadopmanmu « 1IN TE» GenbiM BETOM, )KUPHBIM MIpUGTOM, pazmep mpudra — 12.

14.  CoxpaHUTh U3MEHEHHS B IPOrpaMMe U 3aIyCTHTh €€ Ha UC-TIOJTHCHHE.

15. Ha ¢opme mnoGaBuTh kOMaHIHYO KHONKY Buttond. 3amate st Hee HaANKCH
«ABTOp». [Ipn Ha)kaTUM HA KHOMKY JOJDKHO BBIBOJUTCS COOOIIEHHE 00 aBTOpe mporpammsl. Jlis
peanu3alyy JaHHOTO 3a/laHus 3aJ1aTh I Hee PEaKIHio Ha COOBITHE:

Procedure TForm1.Button4Click(Sender:TObject); begin

ShowMessage('TIporpamma pazpadorana lMBanoseim C.'); end;

KoHTpoibHBIE BOIIPOCHI

Ocnosuble 2nemenTsl IDE LAZARUS, nanenu, aneMeHTsl ynpaBiaeHUs.

Otnanounslii uHCTpYyMeHTapuit LAZARUS.

[TopsiTOK yCTaHOBKM TOYEK OCTAaHOBKH MPOrpaMMbl. OTIaI09HBIN BBIBOJ HH(POPMAIIHH.

PowhRE

Onumure CTPYKTypy M Ha3Hau€HUE OTICNIbHBIX JJIEMEHTOB TOJIOBHOM MpOrpamMmbl

npunoxenus Lazarus.

5. KakoBo HazHaueHue MOAYJsl B mMpoekte mpuiokenus Lazarus? OnuimmrTe Ha3HAuYCHUE
OTJIETIbHBIX Pa3/IeJIOB MOIYJIS.

6. Kak pasnuuaercs JOCTymHOCTh OOBEKTOB, ONHCAaHHBIX B pasfenax interface u
implementation?

7. Kak ykazarh CCBIIKY Ha CBOHCTBA M METOJIbI OOBEKTA B TEKCTE MPOTPAMMBI?

8. Kakme KOMIOHEHTHI BXOHISAT B HMHTETPUPOBAHHYIO Cpeay pa3pabOTKH TNPHIOKEHHN
Lazarus?

9. Tlepeuncnure OCHOBHBIE KOMIIOHEHTHI OKHA cpe/ibl Lazarus u yKakuTe UX Ha3HaYCHHUE.

10. MMonsTtre moamporpammel. [Iponenypsr B Free Pascal.

11. Ilounstue noxnporpammel. @ynkuuu B Free Pascal.

12. CocraBnenue OMOIMOTEK MOAIpOrpaMmM. Moaymu.

13. Tosicaute nonstus «Paznen oobsBieHui», «Pazaen peanuzanumy.
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JlaGopaTopHasi paoota N2 2 . TectupoBaHue U OTJ1aJKa NPUI0KEHUHA
B cpeae LAZARUS

Hean 1abopaTopHoii padoThI
OcBouTh pabOTy C BCTPOCHHBIM OTJIAAYUKOM HHerpupoBaHHOU cpenasl LAZARUS, n3yunts
KaTeropuu oumboK, CiocoObl UX 0OHAPYKEHUS  yCTPAHEHUSI.
1. Kparkue TeopeTrnyecKue cBeIeHHUs!

TecTHpoBaHHUe M O0TJIA/IKA POrPAMMBI

Yem Oouibliie ONbITa UMEET IPOrPAMMUCT, TEM MEHBIIIE OIMOOK B KOJE OH COBEpIIAET, HO
Jla’ke caMblif ONBITHBIA MPOrpaMMUCT BC€ ke Jomyckaer omnOku. M yobast coBpeMeHHas cpeda
pazpabomkuy IPOrpaMM J0JKHA UMETh COOCTBEHHbIE MHCTPYMEHTHI JUISl OTJIAZKU HPUIOKEHUH, a
TaKXe U1 CBOEBPEMEHHOI'0 OOHApY>KEHMsI U HCHPABICHUS BO3MOXKHBIX omMOOK. IIporpammubie
OIIMOKY Ha MPOrPAMMHUCTCKOM CJICHI'e Ha3bIBAIOT Oacamu (aHri1. bug - xxyk), a mporpaMmbl OTJIaIKN
Koma - Oebaceepamu (auri. debugger -  ommagumk).  Lazarus, Kak  COBpEMEHHas cpeda
paspabomkuy NPUIOKEHUH, UMEET COOCTBEHHBIN BCTPOEHHBIH OTJIAAUUK, pabOTy C KOTOPBIM MBI
pa3bepeM Ha 3TOH JICKIIHH.

OmunbKu, KOTOPBIE MOXKET JAOIMYCTHTh IPOIPAMMHUCT, YCIOBHO JIENATCS HA TPU IPYIIIIBL:

1. Cunrakcuueckue

N

Bpemenu BeimonneHus (run-time errors)
3. AJropuTMHyecKHue
CuHTakcUYeCcKHe OMOKU
CuHTakcuyeckue  OmMOKM Jlerye  BCero  OOHApyX UTb W HUCHOPaBUTh -  HX
OOHapYyXUBACT KOMNUIAMOpP, HE  JaBas  CKOMIIMJIMPOBaTH M  3alyCTUTh  MPOTrpammy.
[IpuueM komnunamop ycTaHaBIUBAET Kypcop Ha OMMOKY, WIHM Mocie He€, a B OKHE COOOIIEHMI
BBIBOJIUT COOTBETCTBYIOILIEE COOOIIIEHUE, HAIIPUMED, TAKOE:

. rocedure TForml.ButtonlClick(Sender: TObject):;
40
41
3 end
45
<
41: 4 BCT C:ATEMPlunit1.pas

Puc. 2.1. HaiinenHast KOMIUISTOPOM CHHTaKCHYeCKasi OLINOKA - HET OOBSIBICHUSI IEPEMEHHOH 1

[TonoOHble OMIMOKKM MOTYT BO3HHUKHYTH MPH HEMPAaBUILHOM HANMCAHUU TUPEKTUBBI WU
“MeHH QYHKIUHU (MPOIEAYPHI); TIPU TOMBITKE OOPATUTHCS K IEPEMEHHOM MIIH KOHCTAHTE, KOTOPYIO
He 00BABISAIH (puUC. 2.1); IpU MOMBITKE BbI3BAaTh PYHKUHUIO (IIPOIEypY, IEPEMEHHYIO, KOHCTAHTY)
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U3 MOAYJISA, KOTOPBIN HE OBUT MOAKIIOUEH B pa3zesie uses; Mpu APYTruX aHaJOrMYHBIX HEJOCMOTpax
MIPOrpaMMHUCTA.

Kak  yxe  roBOpWIOCH, KOMRUIAMOp IPU  HAXOXKIEHUU  MOIOOHOM OLINOKHU
MIPUOCTAaHABIMBACT MPOLECC KOMIWISIMHM, BBIBOJAUT COOOIIEHHWE O HaWJeHHOW oImubke u
YCTaHABIIMBAET KYpcop Ha NOMYUICHHYI0 OMIMOKY, Win nocie He€. [IporpaMMucTy ocTaercs TOJNbKO
BHECTH UCHPABJICHUS B KOO NPO2PAMMbl U BBITOIHUTH TOBTOPHYIO KOMIHJISIIHIO.

Ommokyn BpeMeHH BbINOJHeHUus1 (run-time errors) toke, Kak MpPaBHUJIO, JICTKO
ycTpanuMbl. OHU OOBIYHO TPOSIBIIIOTCS YK€ MPH IMEPBBIX 3alyCKaX MPOTPaMMBbI, WIH BO 8peMs
mecmupoganus. Ecnu Takylo nmporpamMmy 3amycTHTh U3 cpelsl Lazarus, To OHa CKOMIIUIUPYETCH,
HO TP TOMBITKE 3arpy3Kd, WJIM B MOMEHT COBEPILEHHUS OIMIMOKHU, MPUOCTAHOBHUT CBOIO paboTy,
BBIBE/Isl Ha DKpaH COOTBETCTRYIoIIee coodmienne. Hampumep, Takoe:

project1

@ Unable to open file "MyFile. bxt",

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

| vox | [ Xcancel |

Puc. 2.2. Coobuienune Lazarus 06 ommnOke BpeMEHH BBIITOJIHEHUS

B JTAHHOM cilydae npozpamma mpu 3arpyske JIOJKHA Obu1a CUUTATh
B NaMAMb OTCYTCTBYIOLIUN mMeKCmoablil ¢paiin MyFile.txt. ITockonbKy npocpamma BbI3Bana
omnOKy, OHa He 3alycTujach, HO B cpene Lazarus mpoluecc OTIagKU MPOAOIDKAETCSA, O YeM
CBHUJIETEIILCTBYET COOOIIEHHE B CKOOKaxX B 3arojIOBKE TJIIABHOTO MeHl0, TIOCIIe Ha3BaHMS TPOEKTA.
[Iporpammucty B MOJOOHBIX CIydasx HYKHO COPOCHTH OTJIQJUUK KOMAHIIOW MeHro ''3amyck ->
Copocuth oT/1aJYMK", [TOCIIE YETO MOXKHO MPOJOJIKUTE padOTy Ha/l IPOEKTOM.

Ommbka BpeMeHH BBITOJHEHHUS MOKET BOSHHKHYTH HE TOJIBKO NPU 3arpy3Ke MpOoTrpaMMEl,
HO ¥ BO Bpems e€ pabotsl. Hanpumep, eciin Obl OIBITKA YTEHHs HECYIIECTBYIOLIETO (haitna Oblia
cllellaHa He IMpH 3arpy3Ke MporpaMMbl, a IpU HaXKaTHMM HA KHOIIKY, TO npozpamma Obl HOPMaJIbHO
3aIycTuiIack U paboTtana, Hoka noib308amens He HAKMET Ha 3TY KHOIIKY.

Ecnu mporpammy 3amyctute u3 camoid Windows, npu BO3HMKHOBEHHHM OSTOH OLIHMOKH
MOSIBUTCSL Takoe e coobOmenue. [lpm srom ecim Haxats "OK", npoepamma naxe Moxer
3aIyCTUTHCSI, HO KOPPEKTHO paboTaTh BCE paBHO HE OyJIeT.

Omudky BpeMeHH BbINOJHEHHS OBIBAIOT HE TONBKO SBHBIMH, HO M HESBHBIMH, TPU
KOTOPBIX npocpamma TPOJI0JDKAET CBOIO paboTy, HEe BBIBOJS HUKAKUX COOOIIEHUH, a MPOTrPaMMHUCT
Jake HE J0TaJbIBaeTCs O HAIMYUM OIMOKH. [IpruMepom HesBHON OIIMOKH MOMKET CIYXHThb Tak
HaszbIBacMas yTedyka MaMATH. YTeUka NaMsITH BO3HUKAET B CIy4asX, KOTJa MPOTPAMMHECT
3a0bIBaeT OCBOOOJWUTH BBUICICHHYIO TIOX 0O0vekm namams. Hampumep, ™Mbl  0OBSABISIEM
nepemennyto tumna TStringlList, u paboTaem c He:

begin
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MySL:= TStringList.Create;
MySL.Add('Hosast ctpoka’);
end;

B nanHOM mpumepe mpOrpaMMHCT JIOMYCTHJI TUIHYHYIO JUIS HaYMHAIOIIUX OMIMOKY - He
ocBoboania kracc TStringlist. D10 He mnpuBeneT K cO0I0 WIM aBApUHHOMY 3aBEPIICHHIO
NpOrpaMMbl, HO B HUTOT€ MOXXHO OECIIOJIE3HO HM3PacXoJ0BaTh OYCHb MHOr0 namsatd. KoHedHo,
aTa namams OyneT 0cBOOOXK/IEHA MOCIE BBHITPY3KH MPOrPAMMBI (32 3THM CIECIUT ONEPAYUOHHAS.
cucmema), HO yTE€YKa TAMSTH BO 6peMs GblNOJHeHUs TIPOrPaAMMBbl TOXKE MOXKET NPUBECTH K
HETIPUATHBIM  TTOCJEJCTBUSAM, TOTpeOsis Bce Oomblie M OONblIe pPEecypcoB U H3JIHIIHE
Harpysxas npoyeccop. B momgoOHbIX citydasx mocie paboTsl ¢ 00BEKTOM NPOTPaMMHUCTY HYKHO HE
3a0bIBaTh OCBOOOXKIATE NAMAMD .

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

...; //pabota ¢ 00BEKTOM
MySL.Free; //ocBoOOIMIN OOBEKT
end;

OnHako owubKU 8pemenl 8blnOJHe s MOTYT CIYYUTHCS U BO BpeMsl pabOThI C OOBEKTOM.
Ecmu ecth TakoW pHCK, NMPOTrpaMMUCT JIOJDKEH HE 3a0bIBaTh PO BO3MOXKHOCTH 00pabOTKH
UCKITIOYUTENBHBIX CUTyalluid. B 1MaHHOM cnyyae BBIIICIPHUBEACHHBIN KOJ TMpaBUIbHEW Oyner
0(pOpMUTH TaKUM 00pa30OM:

begin
try
MySL:= TStringList.Create;
MySL.Add('HoBas ctpoka’);
...; //pabota ¢ 00BeKTOM
finally
MySL.Free; //ocBoO0onaM 00BEKT, Jaxke eciau Oblia omuoKa
end,
end,;

Htak, Bo n3bexaHue OMMOOK BPEMEHH BBHITIOJHEHUS MPOTPAMMHUCT JIOJDKEH HE 3a0BIBaTh
JenaTh MPOBEPKY Ha MPaBUIBHOCTh BBOJA IOJIB30BATENIEM JOIMYCTHMBIX 3HAU€HHH, 3aKIH0YaTh
omacHeli  koj B Ojoku try...finally...end wnm try...except...end, genatb TpoBepKy Ha
CYIIECTBOBaHME  OTKpbIBaeMoro  ¢aitma  ¢ynkuueii FileEXistsm  BooOme  coOmonarsb
MPEeyCMOTPUTEIBHOCTh BO BCeX cIalbIX MecTax mporpammbl. He momaraiiteck Ha mosib3oBatens,
Belb HEIapoOM TOBOPSAT, UYTO €CIM B MPOrpaMMe MOXHO JOIYCTUTh OLIUOKY, n0Ib308ameinb 3Ty
BO3MOYKHOCThH HETIPEMEHHO HaieT.

ANTOPUTMUYECKHE ONTHOKHU

Ecniu Bel He JONyCTWIM HHM CHHTAKCHMYECKMX OIIMOOK, HHU OLIMOOK BpEMEHHU
BBINOJIHEHUS, npocpamma CKOMIIMIMPOBAIACh, 3allyCTHIIACh U pab0TaeT HOPMAJILHO, TO 3TO €lIe He
O3HA4yaeT, 4To B MpOrpaMMe HeT OIMOOK. YOeouThcs B 3TOM MOXHO TOJBKO B IIpolecce
€€ mecmuposaHusl.



15

TecTupoBaHue - MpoIECC MPOBEPKU pabOTOCIIOCOOHOCTH MPOrpaMMbI IIyTEM BBOJA B HEE
pa3IMYHbIX, JaK€ HAMEPEHHO OIIMOOYHBIX JaHHBIX, M IOCIEAYIOIIEeH KOHTPOJbHON IpOBEpKE
BBIBOJJMMOTI'O pe3yJIbTaTa.

Ecnu npoepamma paGotaer NpaBWIBHO C OAHMMH HaOOpaMH MCXOJHBIX J@HHBIX, U
HENpPaBWIBHO C JAPYTUMH, TO 3TO CBUJETEIbCTBYET O HAIMYMM AJTOPUTMUYECKON OLIMOKH.
AJTopuTMHYECKHE OIIMOKH MHOT/IA HA3bIBAIOT JIOIMYECKHMMHM, OOBIYHO OHM CBSI3aHBI C HEBEPHOM

n_n

peaM3anmell anropuT™Ma MmporpaMMel: BMecTo "+" ommbouno mocraBuimu "-", Bmecto /" - "*",
BMmecTo paenenus 3HaueHus Ha 0,01 pazgenumm Ha 0,001 w T.n. Takue ommOku OOBIYHO HE
OOHApYKUBAIOTCSI BO 6peMs KOMNUIAYUU, Npocpamma HOPMAJIBHO 3aIycKaercs, padoTaer, a mpu
aHaJlu3e BBIBOJIMMOTO pe3yJibTaTa BBIACHSAETCS, YTO OH HeBepHbId. [lpu sTOM Komnuramop nHe
YKaXXeT MPOrpaMMHUCTY Ha OLIMOKY - YTOOBI HAWTU U YCTPAHUThH €€, MPUXOAUTCS aHAIM3UPOBATDH
KOJ, TOIIAaroBO '"MPOKpyuuBaTh' €ro BBHIMOJIHEHHE, CIEAsS 3a pe3ylbTraroM. Takoil mporiecc
Ha3bIBACTCS OMIAOKOLL.

Otaaaka - mporecc MOWCKAa W YCTPAaHEHUS OIIMOOK, dYalle alrOPUTMUYECKHUX. XOTs
OTJIQJYUK TIO3BOJISIET CIPABUTHCSI W C OMHMOKAMH BPEMECHH BBIIOJIHCHUS, KOTOpPBIE HE
00HaPYKUBAIOTCS SBHO.

Pabota ¢ otnagunkom

JaBaiiTe oT Teopuum mnepeizeM K IpakTUKe. 3arpy3ure Lazarusc HOBBIM IIPOEKTOM,
yCTaHOBUTE Ha (OpMy MPOCTYIO0 KHOIMKY M coxpaHute mpoekT B manky JIP2. MMena mpoekra,
(dbOopMbI, MOYJISI U KHOIIKM U3MEHSITh HE HY>KHO, OCTaBbTE€ UMEHA, IAHHBIC [0 YMOIYAHHIO.

Hanee, crenepupyiire codbitre ONClick mjist KHOMKKM, B KOTOPOM HAMUINUTE CIIEAYIOINI
KOZ:

procedure TForm1.Button1Click(Sender: TObject);

var

i: Integer;
st: TStringList;
begin
/lco3maem ciMcok CTPOK:
st:= TStringL.ist.Create;
try
/IreHepupyeM CIHCOK:
for i:= -3 to 3 do begin
st.Append('10/'+IntToStr(i)+'="+FloatToStr(10/i));
end;
//BBIBOAMIM CITMCOK Ha dKpaH:
ShowMessage(st. Text);
finally
//st 6yaet ocBOOOKIEHA JTaXKe B CIydyae run-time ommoKu:
st.Free;
end;
end;

B nanHO# mporpamMme HETOYHCICHHYIO MEPEMEHHYIO | HCIIOIB3yeM B KaueCTBE CUCTUHKA
st yuxna for. Hukn npousBoaum oT -3 10 3, To ecTh, 7 pas, BKIOYas HOJb. B Tene yuxia Mul
nenum 10 Ha 3Hauenue 1, pe3ynbTaT oopMisieM B BHE CTPOKM U J00aBIsiEM K CIHUCKY CTPOK St.
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Beime roBopmiioch, 4TO MOAOOHBIE JEHCTBHS HYXKHO 3aKiIo4aTb B OJNOK 00paboOTKH
UCKJIIOUNTENBHBIX cutyaruii try-finally-end, uto Ml u caenanu.

Ecnu BBl BHUMATENbHO M3y4ald Kypc, TO HEBOOPY)KEHHBIM TIJIa30M BHMIUTE, UYTO IpPHU
YEeTBEPTOM IPOXOJE YUKIa MPOU30UIET OIIMOKA BPEMEHH BBINOJHEHUS - Oererue 10 HAa HOMb.
Taxol oueBUIHBIN ITpUMEp OOJIbLIE BCET0 MOIXOAUT JUIsl 3HAKOMCTBA C BCTPOECHHBIM OTJIQAUUKOM,
TaKk Kak BBl yX€ 3HaeTe, rje OyJaeT omuOKa, M CMOXETe MPOaHATM3UPOBATh PabdOTy OTIaT4MKa.
[TosTOMy PUTBOPUMCS, YTO HE MOJI03PEBAEM 00 OIIMOKeE.

Hrak, nporpammy Mbl Hanucalau, COXpaHWIH, Iopa €€ KOMIWIMPOBaTh. Haxxmure KHONKY
"3anycruth" Ha [lanesm ynpaBaenus (wiu <F9>). [Ilpoepamma HOpMAIBLHO CKOMITHIMPOBAIACh
u 3anyctuiack. Haxxmem kHonky Buttonl. U Tyt xe nomyyaem ommoky:

@ MpoexT project] BbI3Ban Knacc cknrodenna 'External: SIGFPE',
B darine 'unitl.pas’ Ha cTpoke 42:
st.Append('10/'+IntToStr{i)+'="+FloatToStr{10/i));

OK

Puc. 2.3. Coobuienue Lazarus 00 ommOke

Cynsa mo cooOlieHuo, omuOKa MPOU30ILIa BO 8peMs GulnonHeHus Koga 42-ii CTpOKH.
Jlanno, naxxmeM "OK" u xomannoil "3anmyck -> COpocuTh O0TJIagYHMK" IPEKPATUM BBINIOJIHEHHE
nporpamMMbl. BepHemcs k koay M mpoaHanuzupyeM 42-10 CTpOKY (€ciu Bbl J00aBIsUIM IyCThIE
CTPOKH, TO y Bac OyAeT Ipyroit Homep):

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

Hy uT0, HMYero KpUMHUHAIBLHOTO TYT HET, OYEMY ke mpou3oiia omudka? Ko BepHbIil u
JIOJKeH OBIT HOPMAaJIbHO BBIMONHATHCSA... Korjga BBl 3aX0quTe B MOAOOHBIN mynux, TOMOYb BaM
MOJKET 30pasbili  CMbICI W BCTPOCHHBIM  OTIAI4YMK. 30pasviti  cMblCl TOBOPUT, YTO OIIMOKa
npousonuia TAe-T0 B Tene yuxna for. A 4TOOBI BOCHOJB30BATHCA OTIAJUYUKOM, HYKHO
MPUOCTAHOBHUTH BBITIOJHEHHE MPOTPaMMBI HAa OTOM IIUKJIE, YTOOBI MOTOM TIOCTPOYHO €ro
NPOJOJKUTh. J{7s  OCTaHOBKM  pabOTBl NPOrpaMMBbl  CIIy)KaT TaK  Ha3bIBa€Mble TOUKH
ocTaHoBa (auri. breakpoints).

Touknm ocraHoBa - 3TO CTPOKH, TIepeJ  BBIIOJHEHHEM  KOTOPBIX  OTJIaJYUK
MIPUOCTAHABIMBACT BHITIOJIHEHHUE MMPOTPAMMBI, M JKJET BalllUX NaTbHEHUIITUX ICHCTBHM.

Bbl MOXkeTe yCTaHOBUTH OJIHY TaKyl0 TOUKY HJIM HECKOJIbKO, B Pa3JIMYHBIX YaCTIX KOAA.
[Tockonbky ommOka BO3HUKAET B 42-if CTpoKe, pasyMHel Oy/eT MPUOCTAaHOBHUTH BBHIMOJTHEHUE Ha
npenbiaymei, 41-i crpoke. [lepeBenure kypcop Ha 3Ty CTPOKY, Ha T000€ €€ mecmo.

Y CTaHOBHUTH TOUKY OCTAaHOBA MOXKHO Pa3HBIMH CIIOCOOAMHU:

o Komannoii rmaBHoro mento "3amyck -> Jl06aBUTh TOYKY OcTaHOBa -> Touka ocTaHOBa B
ncxogHoM kojze". B otkpsiBiiemcst okHe "[lapamerpsl Toukn octaHoBa" Haxkath "OK".
e [llenkHYTh MO CTPOKE MPaBOW KHONMKOW, W B BCIUIBIBAIOIIEM MEHIO BeIOpaTh "OTaagka ->

IlepexaIOYHUTH TOYKY OCTAHOBA".

e Haxartsp "ropsiayro kmapumry' <F5>.
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o [llenkHyTh II0 HYKHOM CTpPOKE B JIeBOM 4dacTu Pegakropa Koga, rae ykaszaHsl HOMEpPA
CTpOK.
[Tocnennue naBa croco6a Hanbosiee y100HBI, HO BRIOMpaTh BaM. B 1000M ciydae, cTpoka ¢
YCTaHOBJICHHOW TOYKON OCTaHOBA OKPACHUTCSI KPACHBIM 1IBETOM:

try
40 //frenepupyer CIBICOK:
e [ o di= 3 b9 dobegin
2 st.Append('10/'+IntToStri(i)+'='+FloatToStr (10/1i));
end;
//PEIBOIMM CIDICOK Ha 3KpaH:
45 ShowMessage (st.Text) ;

Puc. 2.4. Ctpoka c Toukoil ocTaHOBa

CHSATh TOUYKY OCTaHOBA yJJOOHEH Takke NOCIeTHUMHU IByMs criocobamu. Touka ocmanoea 'y
Hac ecTh, CHOBAa HA)KMUMaeM KHOIIKY "3anycTuts". [Ipocpamma HaulHAET CBOIO padoTy, HAKUMAEM
kHonky "Buttonl".

Teneps npoepamma He BbIBena omMOKY, a IPUOCTAHOBUIIA CBOXO padOTy U BbIBElIa Ha
nepeaHuil 1uiadH PegakTop KOAOB ¢ BBIIEIECHHOM CEPBIM LIBETOM CTPOKOHM, KOTOpas B JaHHBIN
MOMEHT IT'OTOBUTCS K BBIIIOJHEHHUIO:

@ . try
40 f/renepupyer CIMCOK:

@41 for i:= -3 to 3 do begin

e st.Append('10/'+IntToStr(i)+'="'+FloatToStr (10/1i));
. end’

Puc. 2.5. Ctpoka, koTopas OyAeT BbIIIOJIHEHA Jjajiee

TyT oueHb BaXHO MOHUMATh, YTO npozpamma Obu1a octaHoBieHa J{O BBINOJIHEHUS ITOH
crpoku, a He IIOCJIE neé. To ecth, B HACTOSAIIMA MOMEHT TIEPEMEHHOI i eme He
MIPUCBOEHO 3Hauenue -3. Jlanee, Mbl MOXEM BBINOJHATh C OTJIAAYUKOM pa3JIMYHbIE JEUCTBUS,
KOTOpble coOpaHbl B paszzaene IIaBHOTO merio "3amyck". OObuHO Tpelyercs nowazosoe
8binoIHeHue mporpammbl. [Ijst 3TOro MOKHO HCMosb3oBaTh komanay "3amyck -> Illar B o0xox”
(wmu <F8>), "3amyck -> Ilar ¢ Bxomom" (wmm <F7>) wmu "3amyck -> Illar ¢ BbIxogoM"
(wm <Shift+F8>). "Illar B 006xo0a" o3Ha4aeT, YTO €ciM B Koje Oy/JeT BCTPEUCH BBI30B KaKOWi-
HUOYAb (YHKIMU WM MPOLEAYPHI, OTIaTYUK BBIMOJIHUT UX U OCTAHOBUTCS Ha CJeNyIOoIIel mocie
BbI30Ba crpoke. IIpu Bei6ope "Illar co BXxoaoM", OTIaAUUK TaKKe MOIIAroBO OYZET BBITOIHATH U
BbI3bIBaeMble (QyHKIMH-Tporeaypsl. "LIar ¢ BbIXoa0M" mojpa3yMeBaeT, YTO €CIU B CTPOKE HET
BBI30BOB (YHKIMH, TO OCTAaHOBKM mpoucxoaar, kak npu "Llar B o0xon". Ecim B crpoke
€CTb 8blpadiceHue, TO OCTAHOBKA MTPOUCXOJUT BHaYalle Mepes] CTPOKOM, 3aTeM Iepe]] BIYHCIEHUEM
KaXIoW (yHKUIMK, 4YTOOBI MBI HMEIM BO3MOXKHOCTH IPOCMOTPETh 3HAYEHHUS MapaMeTpoB,
NepeaaBaeMbIX B (PyHKIUIO.

Y Hac BBI30BOB (YHKIMA HET, MOTOMY MBI MOXKEM BOCIOJIb30BaThCsA Kak <F7>, Tak
u <F8> (uame Bcero ucnons3ytor <F8> - Illar B 06x07).
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Urak, Haxkmem <F8>, 1 0T/IaAuUK BBIMOIHUT CTPOKY C TOUYKON OCTAHOBA, M BBIACITUT CEPHIM
cieayroulyto ctpoky. CHoBa HaxkxMeM <F8>, u cHOBa OyJieT BblJe/IeHa 3Ta CTPOKa - ObUI BBIIIOJIHEH
mar yuxna. Haxas Heckosbko pa3z <F8>, Mbl 1oObeMcs OSIBIEHUS Ha 3KpaHe BCE TOM ke OLIMOKH,
KOTOpasi 3a0JIOKUpYyeT JAanbHElIlee BBIOJHEHHE NporpamMmbl. CTaHOBUTCS IOHATHO, YTO ILMKII
HOPMAJIbHO BBINOJIHAETCS] HECKOJIBKO IPOXOJI0B, IIOCJIE Yero BCE jke BO3HUKAeT olnoOka. Bkioyaem
JIOTUKY: BHYTPH YuKk1a y HaC U3MEHACTCS TOJIBKO nepemennas |, 3HaUUT, OIIMOKa KaK-TO CBS3aHa C
Hel. A Kak y3HaTb, KAK IMEHHO?

31ech HaM Ha I[OMOLIb HIPUXOAUT €II€ OJMH TIOJE3HbI MHCTPYMEHT OTJaJuuKa -
HaOIOJIcHUE 3a 3HaYeHUsIMH TmepeMeHHbIX. COpocbkTe mnporpamMmy KomaHaoh "3amyck ->
Copocutp ornaguyuk". Tenepb CHOBa HaXXMHUTE KHOMKY "3amycTHTBh', a MOTOM CHOBA KHOIKY
"Buttonl". Otnaguuk cHOBa MPHOCTAHOBHJ BBIMOJHEHUE MPOrPaMMbl Ha CTPOUYKE C ITUKIIOM,
OJIHaKO He cremute HaxumaTh <F8>. J[ns Hauama, m00aBUM HaOMIOICHHE HAJ MEPEMEHHOM i.
Henaercst aTo0 koManaoi "3amyck -> JloGaBuTh HaOawaeHme", KoTopas Oblia HENOCTYIHA,
MOKa npoepamma He Havajia BBIONHATHCS. B cTpoke "BbipaikeHue" yKakuTe MEPEMEHHYIO I, U
Haxmute "OK":

CpoHcTBa Habawae HMA

-

BoipameHue: | i

[¥] BknroumTe PaspelwnTh BeI30Bb weumit [

Cranc

Puc. 2.6. YcranoBka HaOIIOAeHUS 32 IEPEMEHHON

Tenepsr oTmamuuk HaOMIOMAET 32 3HAYCHUSMHU TMEPEMEHHOMU 1, HO HaM OT 3TOr0 HE Jierye -
MBI TO HE BUJIUM ITHX 3HaueHuit! YToOBl WX yBUJIETh, HY’)KHO BBIBECTH Ha 3KpaH OKHO CnHcka
HaomoaeHuii. /lemaercs 3To xomanmon "Bua -> OxHa oriaaaku -> OkHO HaOJW0AeHUH" WiH
"ropstarmu knaBumamu” <Ctri+Alt+W>.

Pacnonoxxure okHo Huxke Peqakrop koaa, Ha mecmo OKHa coo0meHuii. B 5ToM OkHE BbI
CMOXETe BMJETb 6bipadicenue - Hallly TEPEeMEHHYIO 1, 1 e€ Tekyliee 3nauenue. YToObl MOKa3aTh
paboTy ¢ oTinamuukoM Oojiee HArIsAHO, AaBaiiTe M00aBUM eIle OJHO 8blpadiceHue, 3a KOTOPHIM
Oynem HabOmomath. Beidepute "3anmyck -> Jlo6aBuTh Had/oneHue" u B cTpoke "Bbipaxkenue”
YK@XUTE HE TMPOCTO MEPEMEHHYIO, a 8blpajiceHue KOTOpPOE y Hac JOJKHO BBIYUCISTHCA
BHYTpU yukria. B okHe Cnimcka HaOM0deHMs Bbl YBUJIUTE W TNEPEMEHHYIO 1, W blpadiceHue, a
TaKKe UX 3HAUCHHUS:

O] = I i@ % 3
EblpaxeHue 3HaqeHue

i 1

10fi 10
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Puc. 2.7. Oxno Crnucka HaOIr01eHUI

[TockoabKy MepeMEeHHOH I erie He ObLIO MPHCBOCHO 3HAYCHHUS -3, TO B KOJOHKE 3HAYCHUIA
Bbl, CKOpee BCero, yBUAUTE |, KOTOPbIM IO YMOJYaHUIO ObUIa MPOMHULIMATH3IUPOBAHA
Haia nepemennas. COOTBETCTBEHHOE 3HayeHue OyIeT W Yy BbIpaXeHUs. Temepb Mbl TOTOBBI
nBuratbes panbine. Haxumaem <F8>. B Cnmcke HabG101eHUiIl cpazy ke M3MEHWIACh KapTHUHA -
| Teneps paBHO -3, a ebipasicenue -3,3333...

Haxumaem <F8> emié pa3. CHOBa 3HauCHHSI M3MEHUJIUCH, TETIEPh | = -2, a suipasicenue = -5.
Mpbl noHuMaeM, 4TO MK paboTaer, ¥ JBa ero mara ObuUtu caenaHbl. Haxkumaem <F8> emie nBa
paza. Celyac nepemenHas COACPKUT HOJNb, a 3HaAuYeHue BhIpaKeHHs YykaspiBaeT "inf'. OmgHako
CTpOKa C BBIYUCIIEHUEM ellle He Oblia BHIMOIHEHA, He 3a0biBaeM 00 3ToM. CHOBa HaxkumaeM <F8>,
U CHOBA TOJIyYaeM OIMHOKY. A B 3HAYCHHUAX NMEPEMEHHOU M BhIpaKEHHS BUIMM ciogo “evaluating”,
YTO NEPEBOAUTCS, Kak "omeHka". Teneps Mbl HarJIIJHO BUJIUM, UTO B CTPOKE

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

BO3HMKAaeT OMIMOKa, KOTIa nepemenHas | paBHa HyI0. M TyT yKe HECIOXKHO JI0rajaaThes,
[IOYEMy 3Ta OLIMOKA BO3HUKAET - IOTOMY UTO IMPOUCXOIUT MonbiTka aenenust 10 Ha 0.

3T0 MOXKHO IPOBEPUTH, MPOIYCTUB BBIIIOJIHEHUE BbIUUCIEHHS, Korja i=0. 3akpoiiTe OKHO ¢
omnOKkol, cOpocbre oTnanauuk. CHOBa HaxkmuTe KHONKY "3amycruts", u kHonky "Buttonl".
CuoBa BeiBeaure OKHO Crnmcka mHaOmogenms. Haxwumaiite <F8>, mnokaine craner O,
a evipadcenue - inf. Tenepb, B OkHe Ha0I0AeHUH IETKHUTE MPAaBOW KHOMKOMW MBIIIU IO CTPOKE C
MIEPEMEHHON 1, W B BCIUIBIBAIOLIEM MeHIo BbIOepuTe KomaHnay "Berumcaunts/U3mennts". B
OTKpPBIBILIEMCSI OKHE BbI YBHUIHWTE CTPOKYy '"BbIpaxenume", rne OyaerT ykaszaHa nepemeHHas .
B none "Pesyabrar" Oyaer ykaszaHo 3nauenue 0. A B crpoke "HoBoe 3HavyeHuwe" HaM HYKHO
yKa3aTh 3HaYeHue, KOTOPOE MBI JKeJIaeM MPUHYIUTEIHFHO MTPUCBOUTH repeMeHHoN. TyT ykaxkem 1 n
HaxMeM <Enter> unu kHonky "U3mennts". B none "Pe3yabrar” 3nauenue n101KHO CMEHUTHCS Ha
1. CuoBa HaxkmeM <F8>, snauenue i uamenutcss Ha 2, omubOku He Oymer. Haxas <F8> emie
HECKOJIbKO pa3, Mbl jo0epeMcsi 10 KOHIIa IMpOorpaMMbl M YBUAMM COOOIIEHHE, KOTOpOe OHa U
JI0JKHA ObljIa BHIBECTH IO HAIlIEeMY 3aMBICITY:

project1

° | 10/-3=-3,33333333333333
\l,) 10-2=-5
10/-1=-10
10/1=10
10/2=5
10/3=3,33333333333333

Puc. 2.8. Pesynbrupytomiee COOOIMEHHE MPOTPaMMBbl

Kaxk Bunute, gviuucienue, Tae | paBHa HyJIr0, OBUTO IPOITYIICHO.
BceTpoeHHBIN OTIIaquMK UMEET U APYTHMe MHCTPYMEHTBI, ¢ KOTOPBIMU BBl CAMU CMOXKETE CO
BPEMEHEM OCBOUTBCS, IKCIIEPUMEHTHUPYS C HUMHU.
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KoHTpoJibHbIe BONPOCHI U 3a]aHUs

1. Tlokaxute Ha mpuMepax, kak B o0onouke Lazarus ocyiiecTBisieTcs:

3aIlyCK U BBIXOJI U3 000JIOUKH,

3arpy3Kka u coxpanenue (aina,

BBI30B CIIPAaBKH, B T.4. IO KJIIOUEBOMY CJIOBY, Ha KOTOPO€E YKa3bIBa€T Kypcop,

KOHTEKCTHBIN IMOUCK U 3aMEHa TeKCTa,

KOMITWJIALIMS U 3aITyCK TIPOTPAMMBI.

2. OObsicHUTE TIOHATHA: CHHTAaKCHuYecKas omnOka, omurbka BpPEeMEHHM BBINOJIHEHUS,
Joruyeckas ommoka.

3. Hcnonp3ys mpuembl OTIaAKH, OTBETbTE Ha CJIEAYIOUIME BOMPOCHI IO MpOrpaMMme
project8.lpr:

4. Kaxoro 3Hauenue nepeMenHoi F mpu Bei3oBe moamporpammel Factorial(14), korna:

a) i paBHO 5

b) i paBHO 9

c)1paBHo 12?7

5. KaxkoBo 3HaueHue nepeMeHHONW Sum Mpu BeI30BE Mo arporpaMMbel Harmonic(25), korna:

a) i paBHO 5

b) i paBuo 10

¢) i paBao 20 ?

6. 4lloxaxwute Ha mpuMepax, kKak B obOosouke Lazarus ocymecTBisieTcs: Ao0aBieHHUE,
peIaKkTUpOBaHUE U YJAJICHHE NMEPEMEHHBIX B OKHE MPOCMOTpa 3HAUYEHUN TEPEMEHHBIX,
MOIIArOBOE BBIMIOJHEHUE MPOTPaMM, B T.4. C MOIIATOBBIM BBIIOJTHEHUEM OTIEPATOPOB B
BBI3BIBAEMBIX MOJIPOrpaMMax, BBINOJTHEHUE MPOTPaMMBI JI0 CTPOKH, Ha KOTOPYIO
yKa3blBaeT Kypcop, 3aBepIlIEeHUE OTJIAJKU MPOTrPaMMBbl, CO3JaHUE, PEIaKTUPOBAHUE U
yAaJIeHHE TOYEK OCTAHOBA MPOTPAMMBI.
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JlabopaTopHas pa6oTa Ne 3. Pazpa6oTKa ¥ OT/IagKa NPUI0KEHUS
«KasnbKygarop» B cpeae LAZARUS

Heab 1abopaTopHoii padboThI

OcBouth paboOTy C BCTPOEHHBIM OTJIQJAYUKOM HHerpupoBaHHoOM cpeapl LAZARUS B
MPOLIECCE CaMOCTOSTENBHONW pabOThl HaJ MPHIOKEHHEM B COOTBETCTBUU C WHIUBUAYATHHBIM
3aJJaHHEM.

3ananme: Vcnons3ysa IDE LAZARUS pa3paboTate COOTBETCTBYIOIIEE BallleMy BapHaHTY
MPUIOKEHUE U TPEIBAPUTEIHLHO IMPOTECTHUPOBATh €ro Ha paboTocrnocoOHOCTh. B mpuiiokenun
y4ecTh CUTYyalldd HE KOPPEKTHOro BBOJA JaHHBIX. COCTaBUTH OTYET O BBIMOJHEHHOUW paboTe, B
KOTOPM TOKa3aTh Ha MIpUMEpax MpuMeHeHne oTiianounbix cpeacts IDE LAZARUS.

IlepeyeHb HHAUUBAYAIbHBIX 32aAHHMIA:

Bapuanm 1

[Mpunoxenne — «Kanbkynatopy:

[TpusaoxeHne IOKHO COAEPKaTh JBa IOJIS BBOJA: IEPBOE IS BBOJA IEIOYHCIEHHBIX
MIEPEMEHHBIX X, BTOPOE /IS BBOJA BEIIECTBEHHBIX MEPEeMEHHBIX Y. CeMb KHOIOK IS BBIYMCIECHUS
COOTBETCTBYIOIIMX omepanuii: X+y, X-y, x*y, xly, x¥, Iny, logxy. [Toay4aembIii pe3ynbTaT JOIDKCH

BBIBOJIUTKCS B OT/ICIBHOM HOBOM OKHE Meccak Ookca — «Pe3ynbTaTy.

[IpumepHbIil BHEIHUI BUA pa3padaThiBA€MOI0 MPHIOKEHHUS:

Kaneskynatop

X+y=738
| OK
n+y H-y [ Y iy }
‘ Ky Ln(y) Logx v

Puc. 3.1
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Bapuanm 2

[Tpunoxenue — «Jlenb HenenM»:

[IpuiioskeHne NOJDKHO COIEpKaTh TPH IOJI BBOJA: IEPBOE U1 BBOAA LICJIIOUYHUCICHHOU
nepemeHHoil Yumcio, BTOpoe A BBOJa TEKCTOBOM IEpeMeHHOM Mecsi (37ech BO3MOXKHO
UCIIOJIb30BaTh KaK albTEPHATUBY COACPIKAIMI CIIMCOK MecsieB COmMbobox), Tpetbe s BBOA
nenouncieHHon nepemennoit I'on. Tak ke gomwkHa ObITh KHOMKa «Bbraucnutey. Iomydaemsbrii
pe3ysbTaT HeOOXO0JMMO BBIBOJUTHCS B OT/ICIEHOM HOBOM OKHE Messagebox — «PesynbraTy.

[IpuMepHBIi BHEITHUI BU pa3padaThIBAEMOTO TPUIIOKEHUS:

ES [eubs Hepenu

Peayabstar

Yucno:
1 aHeapA 2000 roaa
Mecsau: |aeaps Sto CyB6oTa
oK
[oA: |2000
BemucauTh

Puc. 3.2
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Bapuanm 3

[Tpunoxenue — «K KOHBEKTOp BATIOT»:

[TpunoxxeHne MODKHO coieparh aBa COmMbObOX: mepBbiii is Bbibopa McxomHoi
BaJIIOTHI, T.€. BAJIOTHI C KOTOpPOil OyaeM IepeBOIuTh, BTOPOW Juis BbIOOpa Pesynbrupyromeit
BaJIIOTHI, T.€. BAIIOTHI B KOTOPYIO OyJeM IepeBoauTh. M 1Ba moms BBOJA: MEpBOE NI BBOJA
LIEJIOYMCIIEHHON niepeMeHHON McXoaHoM CyMMBI, BTOpOe A BBOAA BewiecTBeHHOro Kypca mo
KOTOPOMY OCYIIECTBIIsIeTCs mepeBol. Tak ke momkHa ObiTh kHOMKA «IlepeBomy. Tlomydaembrit
pe3ybTaT He0OXOAUMO BBIBOJIUTHCS B OTACILHOM HOBOM OKHE Messagebox — «Pesynbraty.

[pumeuanuel: O6Ga combobox momxkHbl comepkarh B cebe, Mo KpaiiHell Mepe,
clenyromue 4eToipe BamoThl: Pyomu, Jlonnapsl, EBpo, @yHTEHL.

[Mpumeuanue2: [lociie BbIOOpa 00ewx BaOT B CTpoKe st BBoga Kypca, HOMKeH
MOSIBUTHCS KAKOM JTMOO YCTAaHOBJICHHBIM IO YMOJYaHHWIO B IMporpamMme Kypc mepeBona. Ho,
IIOJIB30BAaTCJIb JOJDKEH HWMETh BO3MOXHOCTH HU3MCHHUTBH JTOT HOSIBUBILUIICS «KypC 10
YMOJYaHUIO», €CJIU OH €r0 HE YCTpauBaerT.

[IpumepHBbIil BHEITHUI BUA pa3padbaThIiBAeMOro MPHIOKEHUS:

KonsekTop BanlwT Q@

NcxoaHas BanTa:  fomnaper v PeaynbTar

20 aonnapos

PesyneTupylowas Banota:  Pem v e hheon

NcxogHasa cymma: |20 |
Kypc: (2634

A‘ l MNepesoa

Puc. 3.3
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Bapuanm 4

[Tpunoxenue — «ILnomann/O6bEMbI HUryp»:

[Mpunoxenne H0KHO comepskath oauH checkbox — 3D-o00bekt, omumr combobox —
durypa u 1Ba moJst 111 BBoa. B 3aBucuMoctu ot Toro Haxkat checkbox wiu Her, criucok duryp
JUTSL BBIOOpA JTOJKEH OBITh CIICTYIOUIIM:

o [Ipu ne nascamom checkbox: Keanpar, Kpyr, TpeyroiabHuk;
e [Ipu maxxatom checkbox: Kyo6, Ilap, ITupamra;

[Tosnst ist BBOAA AOJKHBI OTOOpaxaThesi (ObITh BHAMMBIMH) B TOM KOJHYECTBE, KOTOPOE
HEO0OXO0IMMO TSl BBOJIA HEOOXOIMMBIX JAHHBIX JUTS TOM WK MHO# (urypsl. Tak, TOKHBI ObITh
Bumumbl: Crtopona (s Keagpara), Pagmyc (i Kpyra), OcnHoBanue u Bpicota (mis
Tpeyronpuuka), Cropona (mis Ky6a), Pammyc (mns Ilapa), Cropona u Beicota (s
[Mupamupr).

Tak e OODKHA MPUCYTCTBOBATH KHOMKA «BBMUCIUTHY», a MONTydaeMblil pe3ysbTar
HEOOXOIMMO BBIBOJMTHCS B OTEIBHOM HOBOM OKHE Messagebox — «Pesynbrary.

[Ipumeuanuel : [Tnomaau Guryp BEMUCISAIOTCS TO CIEAYIOMMM (Gopmyram:

_ a2 _ 43

° SKBa;lpaT =a ° VKy6a =a
— . 2
° Sprra_ﬂ- r AV o :ﬂﬂ'-r?’
mapa 3
1 [ ]
STprFOJ‘IBHI/Ka = E : h -a 1 2
4 nupaMuabl =4 h . a
° 3

[TpuMepHbIi BHEIIHUI BU pa3pabaThIBAEMOT0 MPHUIIOKEHHS:

Mnowaau/O6membl huryp Q@
[] 3D-06BeKT hEay/bTaT;

Mnowaab

®Purypa:  |Keapar v

Keaapata = 256

CtopoHa: |1 f} o< ]

‘ BemuucauTe

Puc. 3.4
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Bapuanm 5

[Tpunoxenue — «I"'opocKombI»:

[IpunoxkeHue IOMKHO coaepkaTh Tpu mons Ais BBoja: Ywucno (uenoe), Mecsin
(ctpokoBoe unu 1enoe), I'ox (tiemoe). JIsa checkbox-ca mst Beibopa IToma: Mysk u XKen. Tak ke
JOJKHA TIPUCYTCTBOBAaTh KHOMKA «OmpenenuTh», BBIBOIAIIAS IMOJNy4aeMbIi pe3yJabTaT B
OT/eIbHOE OKHO Messagebox — «Pe3yibraTy.

[Ipumeuanuel: /Ins BpiOOpa mosib30BaTEIeM Mecsila BMECTO MOJI JJiS BBOJA MOKHO
HUCHOJIL30BATh combobox COZICpIKAIIIHM, B cebe BCE 12 MECSILIEB rojaa.

H[!I/IMe‘laHI/Iezl Ecau  cnoxno peain30BaTh HOporpaMmy, OHNPCACIAOHNIYIO KpPOME
30JIMaKaIbHOI0 3HaKa €I M KUTAUCKUM Toj POXKACHUA YCIOBCKA, TO OT ONPCACICHHUA roJda

MOKHO B IIPUJIIOKCHUHN OTKA3aTbhCA.

[IpumepHBbIif BHEIHUI BUA pa3pabaThIiBAEMOI0 MPHIIOKEHHUS:
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['opockonni

Yucno: i |
Mecsu: Yanpenﬂ |
MNoa: 1973 | Thi, %EHWHHA OBEH,
Mon M poaunace B rod Kosel
O Myx B XeH

Puc. 3.5

KoHTpoJibHbIE BONIPOCHI
1. KaxoBo Ha3zHaueHHE 00pabOTYNMKOB coObITHI? Kakium 00pa3oM MOKHO MHUIIUUPOBATH
CO3/laHUe TPOLEAYPHI-00padboTunka coObITHi YTO Takoe OTIaaKa MPOrpaMMHOTO
cpeacTra?
Yro Takoe TeCTUPOBAaHUE NIPOrPAMMHOI0 CpPEACTBA?
Yo Takoe aBTOHOMHAs OTJIaKa IPOrPpaMMHOI0 cpecTBa’?
Yo Takoe KOMIUIEKCHAs OTJIaJlKa IPOrPaMMHOTIO CpeAcTBa?
Uro Takoe BelymIUi OTIaA0YHBIN MOTYJb?
Uro Takoe 0TJIaJOYHBIH UMUTATOP MPOTPAMMHOIO MOJYJISA?
[IpoGnembl 1 IepCHEKTUBBI Pa3BUTHS COBPEMEHHOM NMPOrpaMMHON MH)KEHEPHH.

O NGk WD

Paznuuynble moxxoapl B MPOrpaMMHMPOBAHUM: «CHU3Y-BBEPX», «CBEPXY-BHHU3»
(cTpyKTypHBII TOAX0]T), 00BEKTHO-OPHUEHTUPOBAHHBIH
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JlabopaTopHas pa6orta N2 4. HapaumuBaeMbIi NOAX0[ K

TEeCTUPOBAHUIO
eab 1a0opaTopHOil padoThI
OcBoWTh METOAMKY HapalluBaeMoOro IOJAXoJa K TecTupoBaHuio. Mcronb3ys
“HapamuBaeMblii TOAXOJ K TECTUPOBAHMIO® CO3/1aTh TECTOBBIE MMPUMEPbl U IPOBECTU
TECTUPOBAHUE pa3pabOTaHHOW Ha MPEIBIYIIEM 3aHATHU TPOTPAMMBI.

1. KparTkue TeopeTnyecKue CBeIeHUsI
“HapamuBaemMblil MOX0/1 K TECTUPOBAHUIO COJAEPKUT § CTaAHM:

Cranus 1: U3yuenne (O3HAKOMHUTBCS C IPUIIOKEHUEM);
[TopaboTtaThk Kakoe-TO BpeMsi C TECTUPYEMBIM MIPHIOKEHUEM, U3YUUTH €rO. ..

Hampumep, y Hac wumeercsa npunoxeHue «Haoropslii KanbKyJsTOp», KOTOpPOE
pacCUMTHIBAECT BEIMYMHY IIOJIOXOIHOI0 HAJIOTa, B3UMAaeMoro ¢ Hajoromiarenbimka B CIILIA.

HpnnomeHHe COACPKHUT MHOT'O OKOH IJId BBOJAA AAHHBIX, YETBIPC M3 KOTOPBIX ITOKAa3aHbI
Hmxke. B BBIXOJHOM OKHE IIEPCUUCTIAIOTCS PE3YJIbTATHI.

e [ e —— —
Damuais cynoyra HOMEP KaPTO4KM COUMANBHOTD NOSOBHS :l

(cynpyra): cynpyra {cynpyru):

Fomaissi anpec: l

Oceoboxesme O YNAATE HANoros: Oesx O Cynpyr {cynpyra)
Crcox wxausenues:

Davmans: HOMED KAPTOSKM COLMANBHOTO nocofng
|= L05431Te WAAVEEHUA B COvCoK ﬂl PenaKTDOBaTL CIMCOK ” Ynanums WXIABSHUA 13 CINCKE |
Craryc

[ Xoncer

[ Xewar {3aMyxHRR). C COBMECTHOM 3adBK0MR
O xexar {3amMyxnsf). © pa3NentHON 3aA8K0ON
[ rrasa cemeitcrea
(] Baosey

| Ranwwe>> | | Ormena

Puc. 4. 1 Hanorosblii kanabkyasaTop. Undopmanus o Hajloronjarejbuuke



XanosaHbs, OKNaakl, NPEMUN

[lons, obnaraemas Hanorom
OBbIuHbIe AMBIMARKILI
Kommepyackue Aoxofs i notepa

Y6umt nan Npubbin Ha kanutan

MonyyerHsIe anuMeHTsl

lNocobua u pexTa

ApeHaHas nata no HeABMXUMOCTH, JIALEHIMOHHLIE NaTeXH, TOBAPULLECTBA

JloXO/ibl WM NOTEDK OT CENLCKOr0 X03RHCTEA
Mocobue no Geapabotuue

lMocobus no couwantHomy obecneyeHno

I
I
I
I
I
I
Pacnpeneneue No NeHCHOHHsIM CyeTam [
I
|
I
I
I
Mpospe aoxoas |

| <<Hasag | | ﬂanbwe»l | Ormexa |

Puc. 4. 2 HasoroBblii kaabkyasitop. Undopmanus o 1oxogax

Hanorosbii XansXynaTop: CTaThh OTHHCACHMH =i

Cratbm oTYHCnERMi:
Pacxopbl Ha MEAVLMHCKOR 0BC/YXMBaHME

MEeCTHBIR NOAOXOAHLIA Hanor

Hanor Ha HefeuxMMOCTh

Hanor Ha ABUXHMOE UMYLLBCTBO
MpoueHT no 3aknanHoi Ha Aom
BnaroTsopuTenskbie OTYHCABHHA
HesoamelenHLe pacxoas! cayxailero
Hanoroswie pacxofbl

Mpouue oTameneHus

<<Hasan | | nanbme»l | Omesa |

Puc. 4. 3 HasoroBblii kanabkyJasitop. Undopmanms o cTaTbsix 0TYMCIAEHUH
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Hanorosbiii KanbKyNATOP: HANOMM W KPeguTsI Eimp)

Hanoru 1 kpeautbl:
Kpeaut Ha coupansHoe obecneyenme pebenka

BbixoaHoe nocobue uam NOCcodKe No MHEANMAHOCTI

Kpenwt Ha nonyyeHue obpasosaxng

Hanorosas cxvaka npu Hanusmy aeTei

[TeHCHOHHEI Hanor

Hanor Ha npennpuyamateneit, padoTaolmx JomMa

Depepanchivivi NOLOXOHbI HANOr

I
I
I
I
Hanor Ha caMoCcTORTENGHYR NPEANPUHUMATENLCKYO ABATENLHOCTS I
I
I
I
I

e L )

HanoroBsie NbroTsl, NPeAoCTABNAEMEe NONYHATENAM 32paBoTHOM NNaTst U XaNosaHsA

| <cHasag || | Damwe>> | | Omena |

Puc. 4. 4 Hanorosblii kanbkyasaTop. UHdopmanus o Hajiorax u Kpeaurax

Hanorossii xanskynsrop: utors 3a 2000-i Hanorossii rog __[E9[X]
Oryer no 2000-my Hanorosomy roay:

Obuywit Hanor: 0%

Beero k ynnare: 08

KonusecTeo Boaspalaemsix cpeacrs: 08
3aponkerHocTs: 08

Paamep neru, npubauautensHo: 08

loTos0

Puc. 4. 5 HasioroBblii KaJabKyJsITOpP. BolunciieHHbIe pe3yabTaThl

Cragus 2: Basosblii Tect (Pa3pabortath u peann3oBaTh OJWH TNPOCTOW TECTOBBIN
npuMep);

Paspabotars npu nomomtu MS-Excel Tabnuity mis 6a30Boro TecToBoro nmpumepa, BOUTh
B He€ 0a30BBI TECTOBBIM MpPHUMEp, MPOBECTH TECT INMPHIIOKEHHsI Ha €ro OCHOBE M yKa3aTh B
TaONUIIe TIOJTYYCHHBI TPH TECTUPOBAaHUHM pe3ynbTaT. CpaBHHUTH IONyYEHHBIH pe3yJbTaT C
OKHJJaeMBIM PE3YyJIbTaTOM, C/IeJIaTh BHIBOJ U OTMETKY B Ta0JIMIIE, O TOM MPOUIEH TECT WIIN HET.



Tabnuua 1.1. BazoBbIN TeCTOBbLIN NpUMeEp
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ID tectoBoro Crartyc 3apabotok, ($) Benuuuua Oxunpaembie PeanbHbin
npumepa OTYUCNIEHWUI, pe3ynbTaThbl: pesynbrar
($) NPUYUTAIOWNIACS
Hanor, ($)
Hanor 1 ogmHokmi 40 000 0 5719

(-aa)

Cranus 3. Avanau3 Tenaenumii (OnpenenuTs, paboTaeT 1 NPUIIOKEHHUE TaK, KaK ObLIO
3a/lyMaHo, KOT/ia el HeJb3sl MPeIBAPUTEIHHO OIICHUTh PeallbHbIC PE3YIbTAThI);

Pazpaborare 2-3 cepum m3 6-10 TecTOB M IpPOBECTH aHANM3 TEHACHIMA Tpu padote
npuiokeHus. Pe3ynbTaTel U BBIBOIBI 3aduKkcupoBaTh B (paiine 3nexTpoHHOM Tabmuisl. (Hike
MPUBOAMUTCS TabJIUIIA C OTHON CEpHEl TECTOB I aHaIM3a | TeHIEHIIUHU T10 TOJF0 «3apaboToK»)

Tabnuua 1.2. BazoBbIN TECTOBbIN NpUMeEp

ID Cratyc 3apabotok, BenuumHa Oxunpaembie PeanbHbin
TeCcToBOro ($) OTYUCIEHNI, pe3ynbTaTbl: pesynbrart
npumMepa (%) NPUYUTAIOLLUIACS

Hanor, ($)
Hanor 1 oouHokun (-aa) 40000 5779 5779
TeHgeHuma 1 opuHokui (-aq) 43 000 TeHgeHuMa 6619

K BO2pacTaxHmio
TeHgeHUWAa 2 oguHokun (-as) 46000 0 7459
TeHOeHUUs 3 opumHokunl (-ag) 49000 0 8299
TeHgeHuwA 4 opuHokuni (-aa) 52000 0 9139
TeHoeHuua 5 opuHokui (-as) 55000 0 g 979
TeHOoeHUWa 6 oguHokuia (-aa) 58 000 0 10 819
TeHpeHuua /7 opwHokun (-aqa) 61000 0 11659
TeHoeHuUua 8 oguHokum (-as) 64 000 0 12 499

Craausa 4. UnBentapuszanus (OnpenenuTsh pa3inyHble KaTETOPUU JAaHHBIX M CO3/aTh
TECTBI JJI Ka)KJ0TO 3JIEMEHTa KaTeropum);

HpOBCCTI/I HWHBCHTAPU3AlIUIO IIO0 OAHOMY IIOJKO JaHHBIX BalllerO HNPUIIOKCHHUA, T.C.

COCTaBHUTb CEPUU TECTOB MPOPAOATHIBAIOIYIO BCE «BETBI» AJISl ATOTO Mot npuitoxkeHus. (Hioke

NPUBOJUTCS TabiaHMLa C CepUel TECTOB MAENAOUIMUX uHgeHmapuszayuto 1o 1momo «Crarycy
npuiiokeHus «Hamoroseli KabKyJIsTOP»)
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Tabnuua 1.3. TecToBbI NpUMeEp, NCMNONb3YIOLWNA MHBEHTapHbIN cnucok Craryc

ID Cratyc 3apabotok, BenuuuHaorT- Oxupaembie PeanbHbin ‘
TEeCTOBOro ($) uucnennn, ($) pesynbTatel:  pesynbTar
npumepa npuunTaio- |
LWUACA Harnor,
(%)
Hanor 1 ogvHokui (-as) 40000 44000 5779
Hanor 2 XKeHar 40 000 3675 6537
(3amyxHss)
C HEe33aBUCMMON
Jeknapauunen oo-
X000B
Harnor 3 XeHar 40000 7 350 4 061
(2amyxHss)
C COBMECTHOW
Jeknapauunen oo-
X000B
Hanor 4 rnaBa cemMbu 40000 6 450 4616
Hanor 5 goosey (eposa) 40000 7350 4 481

Craausa S: KomOuMHUpOBaHUe 3/IeMEHTOB HHBEHTAPHBIX cUCKOB (CKOMOMHHUPOBATH
pa3IuYHbIE BXOAHbBIE TaHHBIE 110 Pa3HbIM IOJISIM);

Pa3pa60TaTL " 3aTEM IIPOBECTU TECTOBLIC IIPUMEPLI KOM6I/IHI/Ipy10H_[I/IX B ceoOe Pa3INIHBbIC
3JIEMEHTHI 2-X HWHBCHTAPHBIX CIIMCKOB U3 CTaAUU 4,

Tabnuwa 1.5, Tecrosbiv npuMep ¢ KoMGMHaLWe! MHBEHTapU3aLMN

Lokl s

400 0 ) 0 == 2200 1890 80 2800 500 100 50 0 7470 490

Hanor 15 . oMHOKMH
(-a1)
Hanor 16 xewar 60000 0 0 2200 1890 80 2800 500 100 50 0 74710 1073
(3amyxHsn) 0
€ He3aBueu- 0
MOA flekna- 0
pauvet 0
JI0X0[108 0

Cragus 6: I'panuunblie ouneHku (OLEHUTH MOBEACHHE NPUIOKEHUS Ha TpaHHUIAX
JAHHBIX U TIPH [IEPEXO0Jie Yepe3 HHX);
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PazpaboTtarhs cepuio TECTOB, OLIEHUBAIOIIYIO TPaHMIIbI Pa3IMUHBIX JaHHBIX. B KauecTBe
«TpaHUL MOTYT CIIyKHUTh:

® MMHHHMAJIbHBIC U MaKCHUMAJIbHbBIC 3HAUYCHU AHaIlla30Ha JaHHBIX,

® MUHUMAJBHBII M MaKCUMaJIbHBIA pa3Mep ToJis (Hampumep,

MAaKCUMAJIbHOC KOJITHMYCCTBO BBCIIéHHBIX B I1OJIC CI/IMBOHOB);

® MUHHUMAaJbHBII U MAaKCUMAaJIbHBIN pazMep Oydepa (maMsaTu);

MHHUMAJIBHOC H

® 3HA4YCHHUE MJAHHBIX IIPpU IEPEXOAEC YEPE3 KOTOPOC IMPUIOKCHHUEC HNOJKHO BECTH cebs

HHa4c.

Taxk xe HaIlIOMHHM, 4YTO o61uee IMPpaBUJIO TECTUPOBAHHUA I'PAHUL] — CO3JaTh TPU TECTOBBIX

puMepa, YToObl OXBATUTD CIIEAYIOUINE 3HAUCHUS:
® TPaHUYHOC 3HAUYCHUE (3HAUEHUe Ha cpaHuye);

e rpanuuHoe 3HaueHue — 1 (snauenue cneea om cpanuywi);

e TpaHu4HOE 3HaueHue + 1 (3nauenue cnpasa om epanuywi);

(B mpuBenéHHOM HMKE MEPBOM IpPHUMEpPE TECTHUPYIOTCS JIBE TPaHMIIbI, IPU IEPEX0Je
yepe3 KOTOpbIE IPOMCXOAUT CMEHAa HAJIOrOBOM KaTeropuM Hajoromuiarensmuka. Ilepsas

rpaHuIa — 3TO 3HaYeHHue 3apaboTka 139.519$, npu mepexomae yepe3 He€ HAJIOroBas KaTeropus
mensiercst ¢ 31% nHa 36%. Bropas rpanunia — 3to 3apabotok B 292.7498, npu ero yBejInueHHH,
TaK e MPOUCXOJUT U3MEHEHHUE MPOIIEHTOB coOupaeMoro Hanora ¢ 36% Ha 39,6%.)

Tabnuua 1.8. TecToBbIN NPUMEP, UCMONB3YIOLLUI CMUCOK HANOTOBbIX CTABOK

ID Craryc 3apabotok, MarepuanbHo OTuncienns, Oxupaemble Mpumeuanue: Tpumeyanue: M
TecToBOro ($) 3aBUCUMbIE ($) pesynbTaThl: BeNIMYMHA BbIYNCNIEHUA Hal
npumMepa nMua NPUYUTAIOLLMACA obnaraemolt
Hanor, ($) Hanorom
npubbin, ($)
Hanor 17 opwHoxkum 107 200 0 0 25681 100000 Hanoroeas Kare
(-an) “31%"
Hanor18  opwHokmm 139519 0 0 35787 132 599 Hanoroeas Kare
(-an) “31%"
Hanor19  opmHokun 139520 0 0 35787 132600 Hanorogas Kare
(-an) “36%"
Hanor 20  opwHokmi 292749 0 0 91857 288 349 HanoroBas Kare
(-an) “36%"
Hanor 21 opwHokun 292750 0 0% 01857 288 350 Hanoroeas Kare

(-an)

“39,6%"




Tabnuua 1.12. Tect, npoBepAIOLLUIA HYNEBYIO rPaHULLY
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ID Cratyc 3apabortok, ($) MarepuankHo BenuuuHa OXupaembie pesynbTark
TeCcToBOro 33aBUCUMbIe UL oTuncneHund, ($)  npuuMTaloWKACA Hanor
npumMepa

Hanor 26  opwuHokwm# (-aa) O 0 0 0

Hanor 27  opuHokmu (-as) —1 0 0 Owmnbka

Hanor 28  oauHokum (-as) 0 -1 Owwnbka

Hanor 29  oawuHokwui (-as) -1 0 Ownbka

Hanor 30  ogwuHokuu (-aa) 7 200 0 0 0

Cragusa__7: OmmuboyHble gaHHble (OLECHUTH TIIOBEICHHE CHCTEMBI IIPU BBOJE

HCIIPpAaBHUJIbHBIX I[aHHBIX);

Pa3pa60TaTL U MPOBECTU TCCTHI, OLCHUBAIOMIHNC ITOBCACHUC IMPUIIOXKCHUA IIPpU BBOAC

OIIMOOYHBIX JaHHBbIX.

Ha sToi1 cramun 06bIMHO CO3/1a0TCS TECTHI CIACAYIOIINX KaTeTOPHil:

® JIaHHBIC HE BBOIAATCA B IIOJIA BOO6HIC 1A TOro, 4TOOBI OTCJICAUTh ITOBCIACHUC
MPUIIOKECHHUS: «BBUICTUT» JI OHO WJIHM BBIBEJIET COO0IIEHHE 00 OInoKe;

® BBOJIATCA HEC BCPHBIC YHUCIIOBBIC OJAHHLIC (OTpI/IIIaTeJ'IBHI)IC 3HAa4YCHUs B II0JIAX,

NpeaAHa3HAUYCHHLIX IO YMOJYAaHUIO IJId BBOAA ITOJIOKHWUTCIBHBIX YUCCII UIIN 6YKB€HHO-

CUMBOJIbHBIE KOMOWHAITMN CUMBOJIOB);

® BBOJATCS JaHHbIE Kakoro-nu6o ¢opmara, KOTOPBIM JUIsi TAaKOro THMNA JaHHBIX
CUUTACTCS HE NOIYCTUMBIM;

® HCIOJIb3YIOTCSl HE OOBIYHBIC KOMOWHAIINY JTAHHBIX;

¢ [IPOBEPACTCA HUCIIOJIB30BAHUC HYJICBOTO 3HAYCHUSA, C€CIIU 3TO elmé He CcAeIaHo B
NpEAbIAYIINX TCCTAX.

Cranus 8: Coznanue HanpspkeHUH ([TombITaThCS BRIBECTU CUCTEMY U3 CTPOS);

Co3paiiTe TecT, MPOBEPSIOMININ, KaK paboTaeT MPUIIOKEHHUE NPU HaNpsHKEHUsAX B cpelie.

A uMEeHHO, TpoBepbTe U 3apUKCUpPYHTE, CKOJIbKO Tpeldyercs NpUIIOKEHUI0 BPEMEHHM Ha
BBITIOJIHEHHE 0a30BOT0 TECTa, KOTa B cpee paboTaeT TOJIbKO OHO 0HO. M ckombko Tpedyercs

BpEMEHU Ha 0a30BBIi TECT OJJTHOMY MPUIIOKEHHUIO, KOTJa B Cpejie mapauiesbHo 3ammymieHo 15-20
TECTUPYEMBIX MPUITOKEHUM.

KOHTpOJ'ILHLIC BOIIPOCHI

1. HepetmanTe OCHOBHBIC CTaAWH HapalluBacMoro nojaxoaa K TCCTUPOBAHUIO.

2.  Omwmmmure craguto 1 «3yuenue»: Llenp u onucanue 3toi cragun, OCHOBHBIE (OPMBI
U3YYCHHS
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Onumure craguio 2 «ba3oBoe TectupoBanue»: llenb u ommcanue 3TOM CcTaauw,
OCHOBHBIE UICTOYHUKH OMPEICIICHUS 0)KUIAEMbIX PE3YJIbTUPYIOLINX JAHHBIX
Onumure craauio 3 «AHanu3 TeHaeHuu»: Llens u onucanue 3Toil craguu, Y CIOBUS
MPY BBIMOJHEHUE OJTHOTO U3 KOTOPBIX OHA MPOBOJAUTHCS

Onumure craguto 4 «MuBenTapuzanusi»: Llens u onucanue 3Toi cTaanu

Omnumure craauio 5 «KomMOMHUpPOBaHKE I€MEHTOB HHBEHTAPHBIX CIIUCKOBY»: Llenb u
OIMHMCaHue ITOU cTaauu, /[Ba moaxoaa K KOMOMHUPOBAHHUIO.

Onumure craauto 6 «['panuunbie oueHkw»: lLlenp W ommcanue 3TOW CTaauw,
[Ipumepsl npeesioB B 3aBUCUMOCTH OT TUIIOB JIAHHBIX.

Omummre craguio 7 «OmubouyHble naHHBIC»: Llens M ommcaHue 3TOW CTaguu,
Bo3MokHBIE KaTErOpHH TECTOB C OMMOOYHBIMU JJAHHBIMHU.

Onumure craguio 8 «Co3manue HanpsokeHui»: Llenb w omucanwe 3ToiMl cTaauu,
Hcnonb3zyemble 175l CO3aHUs HANIPSKEHUN TECThI
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JlabopaTopHas paboTta Ne 5. TectTupoBaHre nporpaMm MeToAaMu

6eJIoTo AlMKa
He.]]b paﬁﬂTbI: YcBoeHue CTyaA€HTaMu METOOOB TECTUPOBAHUA JIOTMKH IIPpOIpaMMBbI,
(bOpMaJ'II/ISOBaHHOFO OIIKMCaHUuA PE3YJIbTAaTOB TECTUPOBAHUA U CTAHAAPTOB I10 COCTABJIICHHUIO CXEM
pOrpamMm.

1. Kparkue Teopernuyeckue cBeJAeHHA

TectupoBanue mporpaMMHOro oOOeCHeueHHs OXBaTblBa€T LEIbIA  psAd  BHUJIOB
NESTEIIbHOCTH, AaHaJOTHYHBIX I10CJIEIOBATEILHOCTHA IIPOLIECCOB Pa3pabOTKH MPOTrpaMMHOIO
oOecneuenus. B Hero Bxomsar /1/:

a) MOCTaHOBKa 3a/1a4yM JIJIs TeCTa,

0) IpPOEKTHPOBAHHUE TECTA,

B) HalllICaHUE TECTOB,

I') TECTUPOBAHUE TECTOB,

1) BBIIOJTHEHUE TECTOB,

€) U3y4YeHHE PEe3yJIbTaTOB TECTUPOBAHUS.

Pemaromyto ponb urpaer NpoeKTHPOBAaHUE TECTOB. BO3MOMXKHBI pa3Hble MOIXOIBI K
MPOEKTUPOBAHUIO TeCTOB. I[lepBBIii COCTOMT B TOM, YTO TECThl NPOEKTUPYIOTCS Ha OCHOBE
BHEIIHUX clienu(UKaLUNA MPOrpaMM U MOJyJeH, 6o crennduKanmii COnpsbKeHUs MPorpaMMbl
wi Moxynisi. [IporpaMma mpu 3TOM paccMaTpUBaeTCsl KaK YEePHBIN SIUK (CTpaTerus ‘4epHOro
amuka’). CyliecTBO Takoro IMojaxojia - MPOBEPUTh COOTBETCTBYET JIM IporpamMma BHEIIHUM
cnenudukanusm. [Ipu 5TOM JTOTHKa MOAYIIS COBEPIIEHHO HE MPHHUMAETCS BO BHUMaHHE.

BTopoii moaxon ocHOBaH Ha aHaJIU3€ JIOTHKU MPOTrpaMMBbI (CTpaTerus ‘0enoro siuka’).
Cy1mecTBo moxo0/1a - B MPOBEPKE KAXKIOTO MyTH, KAKI0W BETBH aqroputMma. [Ipu 5ToM BHEIIHSSA
cneurduKanus BO BHUMaHNUE HE TPUHUMAETCS.

Hu onuH 13 3THX MOAXO0J0B HE SIBIIIETCS ONTUMaIbHBIM. M3 aHanu3a cymiecTBa nepBoro
NOJX0/1a SICHO, YTO €ro peaju3als CBOJUTCA K IPOBEPKE BCEX BO3MOXKHBIX KOMOMHALMH
3HaYeHUH Ha BXojAe Mporpammbl. TecTupoBaHue m000H MporpamMmsl Jisi BCeX 3HAYCHUH
BXOIHBIX JIaHHBIX HEBO3MOXXHO, TaK KaK HX OECKOHEYHOE MHOXKECTBO, IOITOMY
OTPaHUYMBAIOTCS MEHBITUM. [IpH 3TOM UCXOAAT U3 MAKCUMAIIbHOW OTJ]au TeCTa 0 CpaBHEHHUIO
C 3aTpaTtaMu Ha ero co3zganue. OHa u3MepseTcss BEPOSITHOCTHIO TOTO, YTO TECT BBISIBUT OILIMOKH,
€CITM OHHM MMEIOTCS B IpOTpaMMe. 3aTpaThl U3MEPSFOTCS BPEMEHEM H CTOMMOCTBIO TTOJITOTOBKH,
BBITOJIHEHUS U IPOBEPKU PE3yJIbTaTOB TECTA.

[Ipoananu3upyem Tenepb BTOPOIl MOAXO K TECTUPOBaHHIO. JlaXke eciii MpenoIoKITh,
YTO BBIMOJHEHBl TECThl Uil BCEX IYTEH MporpamMMmbl, HeNb3sl C TOJIHOH YBEPEHHOCTHIO
YTBEPKIaTh, YTO MOJIYJIb HE COJIEPKUT OINOOK.

OueBuHOE OCHOBAHUE ITOTO YTBEP)KICHHS COCTOUT B TOM, YTO BBITIOJTHEHUE BCEX ITyTeH
HE TapaHTHPYyeT COOTBETCTBUS MPOrpaMMbl ee crenuduxanusam. Jlomyctum, ecnu TpeGoBaioch
HaNMcaTh MPOTPAMMY JUTSI BBIYHCICHUS KyOMYECKOTO KOpHS, a TporpaMma (aKTHIECKH
BBIUMCIISIET KOPEHb KBaJAPATHBIN, TO IporpamMma Oy/eT COBEPIICHHO HENpPaBUIbHOU, AaXKe €U
IpoBEpUTH Bce MyTu. Bropas mpobiema - orcyrcrByromue myTH. Ecnu nmporpamma peanusyer
cneur(rKanuy He TOJTHOCThIO (HampuMep, OTCYTCTBYET Takasl ClieUalu3upoBaHHAas (QyHKITHS,
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KaKk TIpOBEpKa Ha OTPHUIATENIbHOE 3HAYCHHWE BXOJHBIX IaHHBIX MPOTPAMMbI BBIYHCICHUS
KBaJIPATHOT'O KOPHS), HUKAKOE TECTUPOBAHUE CYIIECTBYIOUINX MyTeil HE BBIABUT TaKOW OIIMOKH.
U, nakonen, npobiema 3aBUCUMOCTH PE3YJIbTATOB TECTHUPOBAHHUS OT BXOAHBIX NaHHBIX. [lyTh
MOJKET MPaBUJIBHO BBIMIOMHATHCS ISl OJIHUX JAHHBIX M HEMpaBWIbHO Ais apyrux. Hampumep,
€CJIM JJIs OTpeieNIeHUs] PABEHCTBA 3 YMCell IPOrpaMMHUPYETCS BhIpaXKEHHE BHUIA:

IF (A+B+C)/3=A,

TO OHO OyaeT BepHBIM He Juisi Bcex 3HaueHU A, B u C (ommbOka BO3HUKaeT B TOM
ciydae, korga W3 AByX 3HadeHuil B wnm C onHO 00JbIie, a Ipyroe Ha CTOJIBKO K€ MEHbIIE A).
Ecnu koHLEHTpUpOBaTh BHUMAHUE TOJBKO HA TECTUPOBAHUHU IMyTEH, HET TapaHTUH, YTO OTa
ommOKa OyJIeT BbISBJICHA.

Takum o0pa3om, MOJIHOE TECTHPOBAHHE MPOTpaMMbl HEBO3MOXHO. Tect s 000
nporpaMMbl OyZeT 00s3aTeNbHO HEMOJIHBIM, TO €CTh TECTUPOBAHUE HE TapaHTUPYET MOJIHOE
OTCYTCTBHE OIIMOOK B mporpamme. CTparerusi MpOEKTHUPOBAHHS TECTOB 3aKJIIOYAETCS B TOM,
YTOOBI OMBITATHCS YMEHBIIUTD ATy HETIOJIHOTY HACKOJIBKO 3TO BO3MOKHO.

2.1 MeTonp! cTpaTeruu ‘Geaoro siuKa’

TectupoBanue Mo MPUHLHUITY OEJIOr0 SAIUKAa XapaKTEPU3YETCs CTENEHBbI0, KaKOM TeCThl
BBINOJIHAIOT WJIM MIOKPBIBAIOT JIOTUKY (MCXOJHBIN TEKCT IPOTrPAMMBI).

2.1.1 Metoa MOKpBITUSA ONEPATOPOB

[lenpro 3TOro MeroAa TECTUPOBAHUS SBISETCS BBIIOJHEHUE KaXKJIOrO OIEparopa
IIPOrpaMMBbl XOTs OBl OJIMH pa3.

[Tpumep:
Y
C
v
X=XIA
|
Y
l e
X=X+1
|
Pucynok 5.1 Pucynok 5.2

B »T0#1 mporpamMme MOYKHO BBINOJHHUTB KaXIbI ONEPATOP, 3alIMCAB OJUH €IUHCTBEHHBIN
TECT, KOTOpBI peanu3oBan Obl myThb ace. T.e., ecnmu Obl Ha Bxome Obumo: A=2, B=0, X=3,
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KaX/Iblif onepaTop BhIMONHWICA Obl 0JMH pa3. Ho 3TOT kpuTepHii Ha caMoM Jiene XyKe, YeM OH
KaKeTCs Ha TepBbId B3I, IlycTh B mEepBOM yCIOBHHM BMecTO “and”—“or” m BO BTOPOM
BMecTO “x>/"—>"x<[” (OnoK-cxema NMpaBUIBHON MpPOrpaMMbl MpUBEACHA HAa pHUCyHKe 5.1, a
HENPAaBWILHOW - Ha pUCyHKe 5.2). PesynbTarhl TecTupoBaHUs mpuBeAcHBI B Tabmuie 5.1.
OOpatuTe BHUMaHUE: 0XKHAAEMbI pe3yJbTaT ONpEAesseTcs M0 alropuTMy Ha pUCYHKe 5.1, a
dakTUyecKuil - MO ajlropuTMy pHUCYHKa 5.2, TOCKOJBKY OIpEAemsieTcs] 4yBCTBUTEIbHOCTh
METO/Ia TECTUPOBAHUA K OIIMOKaM mporpammupoBanus. Kak BUIHO U3 3TOM TaONHIIbI, HU OJTHA
13 BHECEHHBIX B aJITOPUTM OIMUOOK HE Oy/1eT 0OHapyKeHa .
Tabnuna 5.1 - Pe3ynbrat TECTUPOBAHUS METOJIOM IOKPBITHSI OIIEPATOPOB

Tect OxunaeMblii DakTHIECKUI Pesynbrar
pe3yibTar pe3yabTar TECTUPOBAHUS
A=2, B=0, X=3 X=2,5 X=2,5 HEYCIIEITHO

2.2 Meroa NoKpbITUS pelIeHUH (TOKPBITUS IIEPEXOI0B)

Bosiee cunbHBIN METOJ TECTHPOBAHMS M3BECTCH KaK MOKPHITHE pEIIeHUI (MOKpHITHE
nepexosioB). COrIacHO JaHHOMY METOAY KaXKIO€ HampaBlIeHHE Nepexoja JOKHO OBITh
peaM30BaHO M0 KpallHENH Mepe OAUH pas.

ITokpeiTHe pemeHH OOBIYHO YAOBJIETBOPSAET KPUTEPUIO IOKPBITHUS ONEPaTOPOB.
[TockonbKy KaXkKAbIil omepaTop JIEXHUT Ha HEKOTOPOM IyTH, MCXOJsIleM Ju0o M3 oleparopa
nepexoaa, JM00 M3 TOYKM BXOAA NPOTPaMMBl, MPH BBIMOJIHEHHUH KaXJIOTo HarpaBJIeHUS
nepexo/a Kax/blii ornepaTrop A0KeH ObITh BBIITOJIHEH.

Jlia mporpaMMbl IpPHUBENEHHON Ha pUCYHKE 2.2 TMOKPBITHE pEHICHUH MOXeT ObITh
BBINIOJITHEHO JIByMsI TeCTaMH, MOKpeiBaromumu myTu {ace, abd}, mubo {acdabe}. Ilytu
{acd,abe}noxpoum, BeIOpaB creAyromre ucxoanbie nanueie: {A=3, B=0, X=3} u {A=2, B=1,
X=1} (pe3ynbTaThl TECTUPOBaHUS - B Tabmue 2.2).

Tabnuua 5.2 - Pe3ynbTar TeCTUpOBaHUS METOAOM IMOKPBITHS pEIIeHHH

Tect OxunaeMslii daxTUUeCcKui Pesynbrar
pe3yabpTar pe3yabTar TECTUPOBAHUS

A=3, B=0, X=3 X=1 X=1 HEYCIEITHO

A=2, B=1, X=1 X=2 X=1,5 YCIIELIHO

2.3 Merox MOKpPBITHS YCIOBUI

Jly4me pe3ynbTaThl MO CPAaBHEHUIO C MPEIBIIYIIHMHA MOXET JaTh METOJ IMOKPBITHS
ycinoBuil. B 3TOM ciydae 3amuchIBaeTCSl YHCIO TECTOB, JOCTATOYHOE JUIsl TOro, YTOOBI BCE
BO3MOJXKHBIE PE3yJbTaThl KAXKIOTO YCIOBUS B PEIICHUU BBIMOJIHSINCH MO KpailHeW Mepe oauH
pas.

B mnpempinymem npumepe umeeM derblpe ycnosus: {A>1, B=0}, {A=2, X>1}.
CrnenoBarenbHO, TpeOyeTcs JOCTATOYHOE YMCIIO TECTOB, TAKOE, YTOOBI Pealn30BaTh CUTYAIIUH,



38

rome A>1, A<1, B=0 u B#0 B Touke a u A=2, A#2, X>1 u X<1 B Touke B. TecrTsl,
YIOBJICTBOPSIOIINE KPUTEPHUIO MOKPHITUS YCIOBUA U COOTBETCTBYIOIIUE UM ITyTH:

a) A=2, B=0, X=4 ace
6) A=1, B=1, X=0 abd
Tabnuua 5.3 - Pe3yibpTarsl TECTUPOBAHHS METOJJOM HOKPBITUS YCIOBUI
Tect OxunaeMslit DakTUYECKUI Pesynbrar
pe3ynbTar pe3ynbTar TECTUPOBAHUS
A=2,B=0, X=4 X=3 X=3 HEYCIEITHO
A=1, B=1, X=0 X=0 X=1 YCIEUIHO

2.4 Kpurtepuii peuieHuit (ycioBHil)

Kputepuii mokpsiTusi pemieHuit/ycnoBuii Tpedyer Takoro A0CTaTOYHOro Habopa TECTOB,
YTOOBI BCE BO3MOXKHBIC PE3YNbTAThl KAKJIOTO YCIOBHUS B PEIICHUHU BBIMOJIHSINCH MO KpaiHel
Mepe OAMH pa3, BCEe pe3ybTaThl KaXJI0Tr0 PElIeHUs BBITOIHSUINCH 110 KpaiiHel Mepe oJIuH pa3 u,
KpOME TOT0, Ka)KJI0M TOUKE BX0/1a IEPEIaBaIoCh yIpaBICHHE 110 KpailHel Mepe OJIUH pas.

JIBa TecTa MeTO1a MOKPBITHS YCIOBUI

a) A=2, B=0, X=4 ace
0) A=1, B=1, X=0 abd

OTBEYAIOT M KPUTEPUIO TOKPBITUS PEIICHUH/YCIOBHMH. DTO ABIsSETCS CIEACTBUEM TOTO,
YTO OJHM YCJIOBHS NPUBENCHHBIX PEHICHUN CKPBIBAIOT APYTHE YCIOBHS B OTUX pEHICHUsX. TaK,
eciu ycinoBue A>1 Oyner JOKHBIM, TPAHCIISTOP MOXKET He IpoBepsTh yciaoBus B=0, mockonbky
npu Jr00oM pesynbrare ycioBus B=0, pesynbrar pemenus ((A>1)&(B=0)) npumer 3HaueHue
0y, CrefoBarenbHO, HEJOCTAaTKOM KPUTEpPHUS TOKPBITHS PELISHUH/YyCIOBUM  SBIsSETCS
HEBO3MOXHOCTD €TI0 IIPUMCHCHUS AJId BBIIIOJIHCHUA BCECX PE3YIILTATOB BCEX yCJ'IOBHﬁ.

Jpyras peanu3zanus paccMaTpMBaeMOro IpuMepa TIpHBeJeHa Ha pUCYHKe 5.3
MHOroycioBHbIE pPELIeHUs HCXOJHOW NpOrpaMMbl pPa3OUTBl Ha OTHENbHBIE pEIICHUS WU
nepexonabl. Hanbonee mojgHOe MOKPHITHE TECTaMH B STOM CIIy4yae BBINOJHSAETCS TakK, YTOObBI
BBITMIOJHSUIUCH BCE BO3MOXHBIE PE3YJbTAaThl KAXKIOTO MPOCTOro pemeHus. i 3Toro HyXHO
nokpbITh yTH HILP (Tect A=2,B=0,X=4), HIMKT (tect A=3, B=1, X=0), HIKT (Tect A=0,
B=0, X=0), HIKR (Tect A=0, B=0, X=2).

IIpoTectupoBaB alropuT™M Ha pHCyHKE 5.3, HETPYAHO YOEIUTHCS B TOM, YTO KPUTEPHUU
HOKPBITUSL YCIIOBUHM U KPUTEPUH TOKPBITUS PELICHHUH/YCIIOBHI HETOCTATOYHO YYBCTBUTENBHBI K
OLIMOKaM B JIOTHYECKUX BBIPAKCHUSX.
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Pucynox 5.3

2.5 MeToJ KOMOMHATOPHOTO TTOKPBITUS YCIIOBUIA.

Kpurepuem, KOTOpbIi pemaer 53TH M HEKOTOpbIE JApyrue mNpoOJeMbl, SBISETCS
KOMOMHATOpHOE MOKphITHE yciaoBUi. OH TpeOyeT co3faHMs TaKOro YUClia TECTOB, YTOOBI Bce
BO3MOYKHBIE KOMOWHAIIMH PE3yJIbTATOB YCIOBHUS B Ka)KJOM PEIICHUH BBIMTOJIHSUIACH 1O KpaiHen
Mepe onuH pa3. Habop TecToB, yIOBIETBOPSIOMIMX KPUTEPHUIO KOMOMHATOPHOTO MOKPBHITHS
YCIIOBHM, YIOBJIETBOPSET TAKK€ M KPHUTEPUSM IOKPBITHS PEHICHUH, TOKPBITHS YCIOBHHA H
MOKPBITUS PELIEHUH/YCIIOBUH.

ITo »TOMY KpHUTEpHIO B pacCMaTpUBAacMOM IMpUMEpE JOJKHBI OBbITh MOKPBITHI TECTAaMH
CJIEYIOLIEe BOCEMb KOMOWHAIIHIA:

a) A>1, B=0;

0)A>1, B=0;

B) A<1, B=0;

r) A<1, B=0;

) A=2, X>1,

e) A=2, X<1;

xK) A#2, X>1,

3) A#2, X<1,

Jlnist Toro 4To0BI MPOTECTUPOBATH ITH KOMOMHAILINY, HEOOs3aTEIbHO UCIIOIB30BaTh BCE &

TecTOB. DAaKTUYECKU OHU MOTYT OBITh TOKPBITHI YETHIPbMSI TECTaAMHU:
- A=2, B=0, X=4 {mokpsIBaeT a, 1};
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- A=2,B=1, X=1 {mokpsiBaert 0, e};
- A=0,5, B=0, X=2 {mokpbIBaeT B, XK};
- A=1, B=0, X=1 {mokpsIBaerT, 3}.

Tabmuma 5.4 - Pe3ynbraThl TECTHPOBAHHUS METOJOM KOMOMHATOPHOTO TOKPBITHS
YCIIOBUU

Tect OxunaeMslit DakTHIECKUI Pesynbrar

pe3ynbTar pe3yJsbTar TECTUPOBAHUS

A=2,B=0, X=4 X=3 X=3 HEYCIEITHO

A=2,B=1, X=1 X=2 X=1,5 YCIEITHO

A=0,5 B=0, X=3 X=4 YCHEIIHO
X=2

A=1, B=0, X=1 X=1 X=1 HEYCIIEITHO

MeTtouKa BbIIOTHEHUS TAOOPaTOPHOM pabOThI

1. Hammcate mnporpamMmy, pealuM3yIOUIYI0 3aJaHHBIM IPeroaaBaTelieM alrOpUuTM
00paboOTKU JaHHBIX.

2. OTOOpa3uTh aNrOpUTM pEIIeHHs 3a/1a4l B BUIE€ CXEMbI IPOTPaMMBI

3. O603HauNTH OyKBaAaMM WM U(PPaMU BETBU AJITOPUTMA

4. ITpoBecTu TeCTUPOBAHKUE IPOTPAMMHOTO MPOAYKTA PACCMOTPEHHBIMU METOJIAMH.

5. Bemmcares myTH anropuT™Ma, KOTOPBIE JOJDKHBI OBITH TMPOBEPEHBI TECTAMU IS
paccMaTprUBaeMOro METO/1a TECTUPOBAHMSL.

6. 3anucarpb TECThI, KOTOPHIE MTO3BOJIST MPOUTH IO My TSIM AITOPUTMA,.

7. IlpotectupoBarh paspabotanHylo Bamu mporpammy. PesynbraTel opopMUThH B BUJE
tabmui (tabnuie! 2.1-2.4).

8. OopmMuTh OTUET 1O JIAGOPaTOPHOH padoTe.

4 CopeprxaHue oT4eTa

1. llens paboTHI.

2. IIporpaMma pemieHus IOCTaBIeHHOW Bam 3amaum.

3. Cxema mporpammsl (cM. nm.2,3).

4. Tabnuiel TeCTUPOBAHUS MPOTrpamMMsl (11.7).

6. BwBompl 1O pe3ynbTaTaM TECTUPOBaHHs (LI€JbI0 TECTHPOBAHUS  SIBIISETCS
oOHapy’keHHe OIMOOK B IPOTrpaMMe).




KoHTposbHBIE BOIPOCH

Kakue myHKTBI COEPKUT crenn(uKanus mporpaMMHOTro o0ecTiedeHus?
Uro Takoe ynpasisromuii rpad mporpamMmal?

Ouenka crenenu tectupyemoctu [10.

Kpurepun cTpyKTypHOTO TECTUPOBAHHS.

[TocTpoenue ynpasistoniero rpaga nporpamMmmsl.

Meron NOKpBITUS OIEPaTOPOB

MeTo1 HOKPBITHS pelIeHUH (IOKPBITHS IEPEXO0B)

Metoa NOKpBITUSA YCIOBUN

© © N o gk~ w DN E

Kputepuii pemenuii (ycioBuii)

10. Merox KOMOMHATOPHOTO MOKPBITUS yCIOBUI

41
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JlabopaTopHas pa6oTta N2 6. HapamuBaeMoe TeCTUpOBaHUE
npuiaoxxeHus «KaasKyaarop» B cpese LAZARUS

eab 1a0opaTopHOil padoThI

CoBeplIEHCTBOBaTh HABBIKM IIPUMEHEHUS  METOJMKHM HApallMBAEMOI0 IOAXO0Ja K
TecTUpoBaHuio. Vcnonb3ys “HapamuBaeMmplii mOAX0J K TECTUPOBAHUIO CO3/1aTh TECTOBBIE
OpUMEpPbl M MPOBECTH TECTUPOBAHHE Pa3pabOTaHHOW Ha MPEABIAYIIEM 3aHSITUU MPOTPAMMBI
«Kankymnsarop».

1. KpaTkue TeopeTHuYecKHe CBeIeHUsI
“HapamyBaeMblii TOJX0/1 K TECTUPOBAHUIO” COJAEPKUT 8 CTaIUM:

Craausg 1: Uzyuenne (O3HaKOMUTBCS C IPUIIOKEHUEM);
[TopaboTaTs Kakoe-TO BpeMsi C TECTUPYEMBIM MPHIIOKEHHEM, H3yUUTh €T0. ..
Craansa 2: bazosbiii Tect (Paspaborate u peanusoBaTb OAMH IPOCTOM TECTOBBIN

npumep);

Paspaborars mpu momoru MS-EXcel Tabmuiy ams 6a30Boro TecToBoro npumepa, BOUThH
B He€ 0a30BBI TECTOBBIA MpPUMEP, MPOBECTU TECT IMPHIIOKEHHSI Ha €ro OCHOBE M yKa3aTh B
TabNuIle TOJTYYEHHBIH MPU TECTUPOBAHWUU pe3yibTaT. CpaBHUTH MONYYEHHBIM pe3ylnbTaT ¢
OKHJJAEMBIM PE3YyJIbTaTOM, CJIeJIaTh BBIBOJ U OTMETKY B TAOJHUIIE, O TOM MIPOHICH TECT WJIA HET.

Craausa 3: AHaam3 tenaenuunii (Onpenenuts, paboTaeT U NPHIOKEHHUE TaK, Kak ObUIO
3a/lyMaHoO, KOTJ1a elll€ HeJlb3s MPEIBAPUTEIbHO OLIEHUTh PEaJIbHbIE PE3yibTaThl);

Pazpabortare 2-3 cepun u3 6-10 TecTOB M NpPOBECTH aHANIWU3 TEHJASHUMH NpH pabore
npuiokeHus. Pe3ynbTaThl U BBIBOJBI 3apUKCHpOBaTh B (paiiie 3nekTpoHHOM Tabmuisl. (Huke
NPUBOAUTCS TabJIMIa ¢ OJJHON ceprel TeCTOB JUIsl aHa/In3a 1 TeHIEHIIMU 10 T «3apaboToK»)

Craausa 4. UnBentapuszanust (OnpenenuTsh pa3iuyHble KaTETOPUU JaHHBIX U CO3/1aTh
TECTBI JJI Ka)KJI0TO 3JIEMEHTa KaTerOpuh);

HpOBeCTI/I HWHBCHTAPU3allUIO0 II0 OAHOMY IIOJIKO JAaHHBIX Balll€rOo MNPUIIOKCHHUA, T.C.
COCTaBHUTb CEPUU TECTOB MPOPAOATHIBAIOIILYIO BCE «BETBM» JUISl 3TOT'O MOJIS IPHIIOKEHHSL.

Cragus 5. KomOnHMpoOBaHHe 3JIeMEHTOB HHBEHTAPHBIX cUcKOB (CKOMOMHMPOBATH
pa3IM4YHbIE BXOJHBIE JAaHHBIE IO Pa3HBIM IOJISIM);

Pa3paboraTe u 3aTe€M NPOBECTH TECTOBBIE MPUMEPHl KOMOMHUPYIOLIUX B ce0e pa3nyHbIe
AJIEMEHTHI 2-X NHBEHTAPHBIX CIIMCKOB U3 CTaInU 4.

Cranusa_6: I'panuunbie oueHku (OUEHUTH TOBEICHUE TPHUIIOKECHUS HA TpaHUIAX
JAHHBIX U [P NIEPEXOJE YEPE3 HUX);
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Pa3paboTare cepHio TECTOB, OI[CHUBAIOIIYIO I'PAHMIBI PA3IMYHBIX JaHHBIX. B KauecTBe
«TPaHMID) MOTYT CITY>KUTb:

® MHMHUMAaJbHbIC U MAaKCHMaJIbHbIC 3HAYCHNUS IMAITa30HA JaHHbBIX;

¢ MHUHUMAJbHBIH ¥ MAaKCUMalbHBIM pa3Mep mons (HampuMep, MHUHHMAIbHOE U
MaKCHUMaJIbHOE KOJMYECTBO BBEJACHHBIX B I10JIE CHMBOJIOB);

® MUHHUMAaJIbHBII U MAaKCUMaJIbHBIN pazMep Oydepa (maMsTu);

e 3HAUCHME JAHHBIX IPU MEPEXOAE Yepe3 KOTOPOe NPHUIIOKEHUE NOKHO BECTH ceOs
UHaye.

Tak ke HAIIOMHUM, 9TO OOIIIEe MPABUIIO TECTUPOBAHMS IPAHHUI] — CO3/IaTh TPU TECTOBBIX
npuMepa, 9ToO0bl OXBATHTD CIICIYFONIHE 3HAUYCHHMS:
® TPAaHWYHOE 3HAYCHUE (3HAUCHUE HA 2PaHUYe);
e rpanuuHoe 3Hauenue — 1 (snauenue cneea om cpanuywi);

e TpaHu4HOE 3HaueHue + 1 (3nauenue cnpasa om epanuywi);

Craama 7: Omubounble gaHHble (OLEHUTH IIOBEIEHUE CHCTEMBI IIPU BBOJE
HENPaBUWIbHBIX IaHHBIX);

Pa3paboraTte ¥ MpOBECTH TECThI, OICHUBAIOIINE IMOBEACHHUE MPHJIOKEHUS IPH BBOJIE
OIIMOOYHBIX TaHHBIX.
Ha sToi1 cranuu 00BIYHO CO3/AOTCS TECTHI CASAYIOIINX KaTeTOpHUii:
® JaHHBIC HE BBOJATCA B IIOJIA B006H1€ 1A TOro, 4TOOBI OTCICAUTh IIOBCJACHUC
MIPUIIOKEHUS: «BBUICTUT) JIM OHO WJIHM BBIBEJIET COOOIIeHHE 00 OmunoKe;
® BBOJIATCA HE BCPHBIC YHUCIIOBBIC OJAHHBIC (OTpI/IHaTeJ'II)HI)IS 3HAa4YCHUsI B II0JIAX,
MpeHa3HAYEHHBIX 10 YMOIYAHUIO JUIS BBOJIA TIOJIOKUTENBHBIX YHCEN UIH OYKBEHHO-
CUMBOJIbHbIE KOMOUHAIIHA CHMBOJIOB);
® BBOJATCS JaHHBIE Kakoro-nubo ¢opmMara, KOTOPBIM [UIsI TaKOro THMA JaHHBIX
CUMTAETCS HE I0IyCTUMBIM;
® HCIIOJIB3YIOTCS HEe OObIUHBIE KOMOMHAINH JAHHBIX;
® T[pPOBEpsETCA HCIIOJIb30BAaHWE HYJIEBOIO 3HAUEHHUs, €CIM O3TO €l HE CIeIaHO B
NPEABIAYIINX TECTaX.

Cranusg 8: Coznanue HanpsbkeHui ([lonbiTaThCsl BBIBECTH CUCTEMY U3 CTPOS);

Co3paiiTe TecT, MPOBEPSIOMININ, KaK paboTaeT MPUIIOKEHHUE NIPU HaNpsHKEHUSAX B cpelie.
A WMEHHO, NpoBepbTe U 3aPUKCUPYHTE, CKOJIBKO TpeOyeTcss MNPHIOKEHHIO BPEMEHU Ha
BBINOJIHEHHE 06a30BOro TecTa, Korja B cpesie paboTaeT ToJbKO 0HO oAHO. U ckonbko Tpedyercs
BpEeMEHU Ha 0a30BbIi TECT OJJTHOMY MPUIIOKEHHUIO, KOTJa B Cpejie mapajienbHo 3amymieHo 15-20
TECTUPYEMBIX MPUITOKEHHH.

3AJAHHUE:



44

Ncnone3ys “HapamuBaeMsplil TOAX0 K TECTUPOBAHUIO CO3/1aTh TECTOBBIE IPUMEPHI U

IIPOBECTU TECTUPOBAHUE Pa3paOOTaHHOM HA MPEIbIAYIIEM 3aHSITUH TPOTPAMMBI.

KoHnTponbHbie BOpoch!

a s wnN e

1S

© oo N

10.
11.
12.
13.
14.
15.

JlOTIOJIHATENBHBIE METOBI TECTHPOBAHUS:

Kakwue cymniectByoT €€ MeTo/1bl, KpOMe HHBEHTapU3aluu?

UYto 1mo3BOJISIET MPOTECTUPOBATH MOAX0/], OCHOBAaHHBII Ha Teopuu rpados ?

Kakwue eié Hy»Hbl JOMOJIHUTENbHbBIE TECTHI?

Kakue nonoiHuUTENbHBIE AMCUMIUIMHBI JOJDKHO BKJIIOYATh B ce0S KadyecTBEHHOE
TeCTUpOBaHue?

OcHOBHBIE TIpEUMYIIECTBA IPOBEIEHUS TECTUPOBAHUSA JaXXe IPU HE XBaTKe
BPEMEHU Ha HETO,

OcHOBHasl TaKTHKa TECTUPOBAHUS ITPU HEXBATKE BPEMEHH,

Kak onpenenuts Hanbosiee BaKHbIE JIJIs1 TECTUPOBAHUS 00J1aCTH?

Knaccudukanus BBIOOPOYHBIX METO/IOB.

OcCHOBHbIE OHATUS TECTUPOBAHUS: KOHLIETILINS TECTUPOBAHUS, TOAXO/bI.

Pa3nnuus rectupoBaHus U OTIAKU.

da3bl ¥ TEXHOJIOTHS TECTUPOBAHUS.

ITpobnembl TECTUPOBaHMUS.

Kputepuu Bbi00Opa TECTOB: CTPYKTYpHbIE, (DYHKIIMOHAIBHBIE, CTOXaCTUYECKHE.
Kputepuu BbiOOpa TECTOB: MyTallMOHHBIE, OLCHKH ITOKPBITHUS ITPOEKTA.
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JlabopaTopHas pa6oTta Ne 7. 3agaya Marepca. Pa3BuTue HaBbIKOB

HHTYUTHUBHOTO TECTUPOBAHHUA
eab 1a0opaTopHOil padoThI
CoBepilIeHCTBOBaTh HAaBBIKM MPUMEHEHUS METOJIOB TECTHUPOBAHUS Ha MpUMEpPE 33Ja4u
Maiiepca. I3y4uTh UHTYUTUBHBINA MOJIXO0/1 K TECTUPOBAHUIO.

1. Kparkue Teopernuyeckue cBeJAeHHA

B nmoBcenHeBHOM JKM3HM MBI IIOCTOSHHO CTAJIKUBAEMCS € HEOOXOIUMOCTBIO
TECTUPOBAHUSI TMPOTpamMM, C KOTOPBIMH HaM MPUXOAUTCS pPadoTaTh. DTO CBEXHUE BEPCUU
TEKCTOBBIX M TpadUUYeCKUX PEJAKTOPOB, MOYTOBBIX KIMEHTOB U CIYKEOHBIX YTHIIUT, HOBBIC
MOJIeJI MOOMJIbHBIX Tesne(OoHOB M OOHOBIEHHBIN AM3aiiH MOOUMBIX caiiToB. KoHeuHo, Takoe
MEPCOHAIIbHOE TECTUPOBAHUS 4Yalle BCEro MpoBOAUTCS HedopMaabHO, B  IpoLecce
MIOBCEIHEBHOM PabOTHI WM pa3BiiedeHUs], 0e3 opopMIIeHHs TecT-KeiicoB U Oar-penoptoB. Tem
HE MEHee, B pe3ysbTaTe MPAaKTUYECKU KaK/Jbli YEJIOBEK B CO3HATEIBLHOM BO3pacTe MpHOOpETaeT
ONpE/E/ICHHbIE WHTYUTHUBHBIE HABBIKM K TECTUPOBAHUIO IMPOrpaMM U  MPOTrpaMMHO-
YIIPaBJISEMBIX YCTPONCTB.

B cBoeii kuure «VckyccTBo TectupoBanus nporpamm» [nendopn Maiiepc nmpemioxu
MPOCTOE 3aJlaHue, TO3BOJISIIOIIEE OMNPENCIUTh HWHTYUTUBHBIE CIIOCOOHOCTH YENOBEKa K
tectupoBanuio I10.

HcxonHble naHHbIE:

Nwmeercss runorernyeckas (CyIIECTBYIOIIAs TOJBKO B BOOOpPaKEHMM HCIHBITYEMOIO)
nporpamma. IIporpamma cUMTBIBaET TPH LIEIIOYUCIICHHBIX 3HAYEHUS U3 JUAJIOIOBOTO OKHA BBOJIA
JaHHBIX. OTH 3HAUEHUS MHTEPIPETUPYIOTCS KakK JJIMHBI CTOPOH TpeyrojibHuKa. IIporpamma
BBIBOJIUT COOOIIEHHE O TOM, KaKUM SIBJISI€TCSl JaHHBIA TPEYrOJbHUK — HEPaBHOCTOPOHHHM,
PpaBHOOEIPEHHBIM UJIM PaBHOCTOPOHHUM. [IpuMepHO BOT Tak:

|£:| TriangleChecker = =) ER

CropoHa1 3

CropoHa2 4 TpeyronbHNK HepaBHOCTOPOHHUH

CropoHa3 5 [ PacnoaHate

Puc. 7.3



| £ TriangleChecker

CropoHa 1 3

CropoHa 2 3

CTopoHa 3 3

TpeyronbHUK paBHOCTOPOHHUI

PacnosHate

Puc. 7.1

| £ TriangleChecker

CTopoHa 1

CTopoHa 2

CtopoHa 3

3

3

4

TpeyronbHMK paBHobeapeHHbIA

PacnoaHarte

Puc. 7.2
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HanomHuM, 4TO TpeyrojabHUK Ha3bIBAE€TCS PA3HOCTOPOHHUM (HEPaBHOCTOPOHHHUM), €CIIU
BCE TPH €r0 CTOPOHBI HE PaBHBI APYT JIPYTy; PaBHOOEAPEHHBIM — €CJIU JIBE €r0 CTOPOHBI PaBHBI,

d PaBHOCTOPOHHUM — €CJIM BCC TPU €T0 CTOPOHBI PABHHBI.

CtopoHa 1

PasHocmopoHHuli  PasHobedpeHHbil HepasHocmopoHHUl

Puc. 7.4

Buabl TPeyrosibHUKoOB

CTopoHa 1

CtopoHa 1
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3amanue:
HeoOxomumo coctaBuTh HAOOp TECT-KEHCOB ISl TECTHPOBAHMS OIMCAHHOW BBIIIE
MIPOrpaMMbl M 3aHECTHU PE3yJIbTATHI B TAOJIHILY.

BBOI[I/IMBIC 3HAa4YCHUA

Cropona 1 Cropona 2 Cropona 3
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JIaGoparopnas pabota Nel. Kirou k pacuery pesyibTara:
[TpocraBbTe B MpaBOM MOJIE OTBETHI HA BONPOCH (J1a/HET).

1. Ectb 1m y Bac TecT-KeWc, MNPEACTaBISIONMN  JIEHCTBUTEIIbHBIN
HEPABHOCTOPOHHHI TPEYTOJILHUK? YUTUTE, YTO HAJMYHUE TaKMX HAOOpOB, Kak 1, 2, 3 win
2, 5, 10, eme He maer mpaBa OTBETUTHh YTBEPAMTEIIBHO, MOCKOJBKY TPEYTOJbHHUKOB C
TaKMMHU CTOPOHAMU HE CYIIECTBYET.

2. Ectb 1m y Bac TecT-KeWc, NPEACTaBISIONIMN  JIEHCTBUTEIIbHBIN
PaBHOCTOPOHHUI TPEYTOJbHUK?
3. Ectb 1m y Bac TecT-KeWc, MNPeICTABISAIONIMN  JICHCTBUTEIbHBIN

paBHOOCAPEHHBIN TPEYroJbHUK? YUTHTE, 4TO Takue HAOOpHI 3HAYCHMI, Kak 2, 2, 4, He
3aCUMTHIBAIOTCS, TOCKOJBKY MPEACTABISAIOT HECYIIECTBYIOIINE TPEYTOJIbHUKH.

4. Ectb 1 y Bac xors OBl TpW TeCT-Keiica, NPEACTABIAIOMINUX TPH
JICHCTBUTEIILHBIX PaBHOOCAPEHHBIX TPEYTOJIbHUKA, KOTOPHIE COOTBETCTBYIOT Pa3IMUHBIM
NepecTaHOBKaM JIBYX PaBHBIX CTOPOH (Hampumep, 3, 3, 4; 3,4, 3; 4, 3, 3)?

o. Ecte nm y Bac Tect-keWc, B KOTOPOM OJHAa U3 CTOPOH HMMEET HYJIEBYIO
JIMHY?

6. Ectp num y Bac TecT-keiic, B KOTOPOM [IJIMHE OJHOM U3 CTOPOH
COOTBETCTBYET OTPULATEIbHOE 3HAUCHHE?

7. Ecte nmu y Bac TecT-Keiic, BKIIOYAIOIIMN Takoil HaObOp M3 TpeX MLENbIX

MOJIOKUTEIIBHBIX YHCEN, B KOTOPOM CyMMa JBYX M3 HUX paBHa TpeTbemy uuciy? MHbiMu
CJIOBaMH, BBIBOJ MPOrPaMMOMl COOOIEeHUsT O TOM, 4YTro Habop 3HaueHud 1, 2, 3
MPEJICTaBIsIET HEPaBHOCTOPOHHUI TPEYroJIbHUK, OyIeT oO3HauaTh, YTO B Iporpamme
COJICPKUTCS OIIHOKA.

8. Ectb nm y Bac XoTs Obl TpW TecT-Keiica kaTeropuud 7 s Tpex
MEPECTAaHOBOK TPEX MOJIOKHUTEIHHBIX YHCEII, IPEACTABISIIONIUX TPEYTOIBHUK, B KOTOPOM
JUTMHA OJHOW M3 CTOPOH paBHA CyMMeE JUIMH ABYX ApYyTux (Hampumep, 1, 2, 3; 1, 3, 2,5, 1,
2)?

9. Ecteb 1M y Bac TecT-Kelc, BKIIOYAKOMIMM TPU IOJOKUTENBHBIX LENbIX
YHclla, IPUYEM CyMMa JIBYX M3 HUX MeHbIIe TpeTbero (Hanpumep: 1, 2, 4 nim 12, 15, 30)?

10. Ectp nu y Bac XOTs ObI TpU TeCT-Keica KaTeropuu 9, KOTOpble OXBATHIBAIOT
TPpU NIepecTaHoOBKH (Hampumep, 1,2,4;1,4,2;4,1,2)?

11. Ectp 7mu y Bac TecT-KeHC, B KOTOPOM BCE CTOPOHBI TPEYrOJbHUKAa HMEIOT
HyJIeBYIO jJuunYy (T.€. 0, 0, 0)?

12. Ectb 51 y Bac XOTS OBl OJIMH TECT-KEHC, B KOTOPOM 3a1aHbI HEICIIOYHCIICHHBIC
3HaueHus (Hampumep, 2.5, 3.5, 5.5)?

13. Ecte 1 y Bac XOTs OBl OJHMH TECT-KEHC, B KOTOPOM 33J]aHO HEBEPHOE
KOJIMYECTBO 3HAUCHUH (HalpuMep, YKa3aHo JBa IIeJIbIX YHCIa BMECTO Tpex)?

14. beum 1 A1 KaX0T0 TECT-Kelica yKa3aHbl He TOJIBKO JaHHBIE HA BXOJE, HO U
OXKHJAeMbI pe3yNbTaT Ha BbIXOjAE mporpammbl? IMEHHO A ATOro mpeaHa3zHadanach
nocJieTHss (HUKAK He 03arJIaBJICHHAs) KOJIOHKA TaOJIHIThI.

[TocunTaiiTe KOTUYECTBO OTBETOB «J1a» U OLICHUTE PE3yJIbTaT:

0 - 3. VuTynTHBHBIC HABBIKM TECTUPOBAaHWS y Bac pa3BHTH HejoctaTouyHo. Ho He
OTYAWBANTECh, MPWIOKHB HEMHOTO YCWIHHA, BBl MOXXETE 3HAYHTEIBHO YIIYYIIUTH CBOM
pe3yibTar.

3 - 6. B nenom Hermmoxo. B sToM amamazoHe HAXOIATCA PE3yIbTaThl OOJIBIIMHCTBA
JIFOJICH, MMCIOIINX OTHOmIeHUE K | T-TeXHOIorusaM.
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6 - 9. Otirmuno! Takoit pe3ynbTar ¢ IEPBOro pas3a, Kak MPaBUIo, IEMOHCTPUPYIOT TOIBKO
npodeccuonababie pazpadborunku [10.

9 - 14. Cynep! Bl 1100 TECTUPOBIIUK MO CIIEIMATILHOCTH, JIMOO BBITIOJIHSACTE 3a/IaHUE HE
B IEPBBIN pas.

KoHTposbHbIE BOIIPOCHI

[Tonstue tectupoBanus 110. OcHOBHBIE ONpeENICHNUS.

Llenu ¥ NpUHLMIIBI TECTUPOBAHHUS.

OcHOBHas LieIb TECTUPOBAHUS.

YPOBEHB 10BEpUs, KOPPEKTHOE MTOBENCHUE, PEATbHOE OKPYKECHHE.
TecTupoBaHue U KayeCTBO.

YPOBHHU BOCIIPUATHUS TECTUPOBAHUS B KOMIIAHUH.

NoabkowdrE

Y4acTHUKM TECTUPOBAHUS, UX POJIb, KBAIU(DUKAIMS U 00513aHHOCTU
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JlaGopaTopHasi pa6oTa N28. DyHKIIMOHA/IbHOE TECTUPOBAHUE
nporpaMmm
Heas padoTsl: mnpoBecTH  (PYHKIMOHAIBHOE  TECTHPOBAHHE  Pa3pabOTaHHOTO
IIpOorpaMMHOI0 Cp€aACTBa B COOTBETCTBUU C 3a/JaHHBIM BapHaHTOM

1. Kparkue Teopernuyeckue cBeJAeHHsA

IIpouecc TecTupoBaHUs COCTOUT U3 TPEX ITAIOB!

1. IIpoekTHpoBaHHE TECTOB.

2. UcnonHeHue TeCTOB.

3. AHanu3 NoJIy4YEHHBIX PE3yJIbTaTOB.

Ha nepBom 3Tane perraercss BOIpoc 0 BbIOOpE HEKOTOPOro MOAMHOXKECTBA MHOXKECTBA
TECTOB, KOTOPOE CMOXKET HalTh HanOoJIbIIee KOJMYECTBO OUIMOOK 32 HAMMEHbBIIUI TPOMEKYTOK
BpeMeHHu. Ha sTane ncnojHeHus TeCTOB MPOBOMAT, 3allyCK TECTOB M OTJIABIMBAIOT OLIMOKH B
TECTUPYEMOM IIPOrPaMMHOM MPOAYKTE.

Buns! TecTtoB

@OyHKIMOHAIbHbBIE TECTHI COCTABJISIOTCS HA YPOBHE CHELM(PUKALIUY, 10 PELICHUS 3aauu.
Byaymuii anroputM paccMaTpUBaeTCs KaK «UEpHBIA AMMK» - PYHKIHS ¢ HEU3BECTHOU (UM HE
paccMaTpuBaeMoi) CTPYKTYpoOil, mpeoOpa3syromasi Bxoibl B BbiXojbl. CyTh ()YHKIHOHAJIBHBIX
TECTOB: KaKMM Obl CIOCOOOM HHU pellajiach 3ajaya, pH 3alaHHbIX BXOJHBIX 3HAUEHUSX JJOJKHBI
IIOJIyYNUTHCSI COOTBETCTBYIOIINE BBIXOAHbBIE 3HAUCHHUS.

CTpyKTypHBIE TECTBl COCTABIISIFOTCS Ul TPOBEPKU JIOTUKU PEIICHUS, WU JIOTHUKU
paboTHl yke rOTOBOro ajnroputma. Jloruka onpenensercs nociaea0BaTebHOCTRIO ONepaluii, ux
YCIIOBHBIM BBINIOJJHEHUEM MWJIM TIOBTOPEHHEM (T.e. KOMIO3MIMENW O0a30BBbIX KOHCTPYKIIMI).
COBOKYIHOCTh CTPYKTYpPHBIX TECTOB JOJDKHA OOECHEYHUTh MPOBEPKY KaKIOM W3 TaKHUX
KOHCTPYKIIUH.

Yame Bcero COBOKYIHOCTb TIIATEIbHO COCTaBJICHHBIX (YHKIHMOHAIBHBIX TECTOB
MIOKPBIBAET MHOXKECTBO CTPYKTYPHBIX TECTOB.

IIpuBeneHHbIE MOHATHSA pPa3IMYaKOTCA TEM, YTO IIEPBOE PACCMATPHUBAET INPOTrpamMmy
TOJIBKO C TOYKHM 3pEHMS BXOJOB M BBIXOJIOB, TOI/a KaK BTOPOE OTHOCUTCS K €€ CTPYKTYpE; HO
00a MOHATHS HE KacaloTCs Mpoliecca OpraHu3alui TECTUPOBAHMUS.

OO6m1ast mocnea0BaTeIbHOCTD Pa3padOTKH TECTOB

HaubGonee panuonanbHass mpouenypa 3akioyaercs B TOM, 4YTO  CHayaiua
pa3palaThIBatOTCsl PYHKIIMOHAJIbHBIE TECTHI, @ 3aTEM — CTPYKTYPHBIE.

OyHKIMOHAIBHOE TECTUPOBAHUE (TECTUPOBAHUE «UEPHOTO SIITHKAY)

ITpu pyHKIMOHATEHOM TECTUPOBAHUM BBISIBIISIIOTCS CIEAYIOIINE KATETOPUH OIINOOK:

® HEKOPPEKTHOCTh WJIM OTCYTCTBHE (DYHKIIMA;
e omuOKu uHTEpdeiica;
e OmMOKH B CTPYKTYpPaxX JaHHBIX;
e OmMMOKHM MAIIMHHBIX XapaKTEePUCTHUK (HEXBATKa MaMATH U Ip.);
e OIMOKY MHUIMAIU3ALNUN U 3aBEPILCHUS.
TexHuKa TeCTUpOBaHUSA OPUECHTUPOBAHA:
® Ha COKpalIEeHHE HEOOXOIUMOI0 KOJIMYECTBA TECTOBBIX BAPUAHTOB;
® Ha BBISBJIIEHUE KJIACCOB OIINOOK, a HE OT/AEIbHBIX OLIHOOK.
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CriocoOsl (hyHKIIMOHAIEHOTO TECTUPOBAHUS

Paz6uenue Ha Kiacchl S3KBUBAJIEHTHOCTH

OT10 camplii nomyssipHbI croco0. Ero cyTh 3akirodaeTcss B pas3lieNeHuu 00JacTH
BXOJHBIX JIaHHBIX IPOTrpaMMbl Ha KJIacChl SKBUBAJIEHTHOCTH U pa3pabOoTKe JUIs KaXJ0ro Kiacca
OJIHOT'O TECTOBOI'O BapUaHTA.

Knacc skBuBaneHTHOCTH — Ha0Op JaHHBIX C OOMIMMHU CBOWMCTBAMH, B CHIIy Y€ro npu
o0OpaboTke mr060ro Habopa MTaHHBIX JTOTO Kiacca 3aJeHCTBYeTCs OJIMH W TOT K€ Hadop
onepaToposl.

Krnacchl SKBHBaJICHTHOCTH ONPEACHSIOTCS MO CHeNM(UKALUU TMPOrpaMMbl. TecTbl
CTPOSITCS. B COOTBETCTBUM C KJacCaMH SKBHUBAJIEHTHOCTH, a MMEHHO: BBIOMpAeTCs BapUaHT
MCXOIHBIX JTAHHBIX HEKOTOPOI'O KJIACCa U ONPEACIAIOTCA COOTBETCTBYIOIINE BEIXOAHBIE IaHHBIE.

CambpIMu OOIIMMH KJIacCaMM SKBHUBAJIEHTHOCTH SBIIAIOTCA KJacChl JOMYCTUMBIX MU
HEJIOMMYCTUMbIX (aHOMAJIbHBIX) HCXOAHBIX JaHHbIX. OmnMcaHue Kiacca CTPOUTCS Kak
KOMOMHAIMSI YCIIOBUH, OMUCHIBAIOIINX KaX/10€ BXOAHOE JAHHOE.

VYcnoBus JOMyCTUMOCTH WM HEIOMYCTUMOCTH JAHHBIX 3a/lal0T BO3MOKHbBIE 3HAUEHUS
JAHHBIX U MOTYT OIUCHIBATH:

® HEKOTOpPOE KOHKPETHOE 3HAu€HHE; OIpeAesseTcss OAMH JONYyCTUMBII U  JBa
HEJOIYyCTUMBIX KJIacca 3KBHUBAJIEHTHOCTHU: 33JaHHOE 3HAYCHHE, MHO>KECTBO 3HAUECHUMN
MEHBIIIE 33/IaHHOTO, MHO)KECTBO 3HAYCHUH OOJIbIIE 33 JaHHOTO;

e Mana3oH 3HAYEHUU; ONpeAessieTcsl OJUH JOIMYCTUMBIM M JBa HEIOIMYCTUMBIX Kjacca
SKBUBAJIEHTHOCTU: MHOXKECTBO 3HAUEHMW B TIpaHULAX JMaNa3oHa; MHOXECTBO
3HAUEHUH, BBIXOJAIIMX 3a JIEBYI0 TpaHMIy JAMara3oHa; MHOXECTBO 3HAYCHU,
BBIXO/SIIMX 32 MPaBYIO I'PaHUIy JUaNa3oHa;

¢ MHOXECTBO KOHKPETHBIX 3HAUEHUH; OIpeneseTcss OAWH JONYCTUMBIM U OAMH
HEJONMYCTUMBIN KJacC SKBUBAJIEHTHOCTU: 3aJaHHOE MHOXXECTBO M MHOXECTBO
3HAYEHUH, B HETO HE BXOAIIMX.

Takue kmaccbl MOXKHO OIKCATh SI3BIKOM JIOTHMKH, HANpUMEp, S3bIKOM HCUYHCIEHUS
npenukaroB. OnucaHus 0ojee CIOXKHBIX YCIOBHM M COOTBETCTBYIOIIMX KJIACCOB (HaIpHUMep,
AJIEMEHTBl MAacCUBa JOJDKHBI HaXOAMTHCS B HEKOTOPOM JHAIla30HE M NPU TOM MAacCUB HE
JIOJDKEH COJIepKaTh HYJIEBBIX 3JIEMEHTOB) MOTYT ObITh OCTPOEHBI HA OCHOBAHUU NPHBEIEHHBIX
BBIIIIE YCIOBUM.

AHanu3 rpaHUYHbIX 3HAUEHUN

OT0T crnoco0 MOCTPOEHHs] TECTOB JOMOJHSET MNPEeAbIAYLINI U IpeanojaraeT aHaiu3
3HAYEHMH, JIeXkKaIIUX Ha TpaHMIle JAOMYCTUMBIX M HEJAOMyCTUMBIX AaHHBbIX. [locTpoeHue Takux
TECTOB YaCTO AUKTYETCS UHTYULIUEH.

OcHoOBHbIE MpaBUjIa MOCTPOEHUS TECTOB:

®  €CJIM YCJIIOBHE IIPABWJIBHOCTH JTAaHHBIX 3aJa€T TUANa3oH, TO CTPOSITCS TECTHI JUIs JIEBOU U
MIPaBOM I'PAHMIIBI TMAIIAa30HA; JJI1 3HAYCHUN 4YyTh JIEBEE JIEBOM M YyTh IIPABEE IPaBOU
TpaHUIBL;
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€CJIM yCJIOBHE IPaBUJIBLHOCTH JAHHBIX 3a1aeT AUCKPETHOE MHOXECTBO 3HAYCHWH, TO
CTPOATCS TECTHI JUIsI MUHUMAJIBHOIO U MAKCUMAJIBHOIO 3HA4YECHM; JJI1 3HAYCHUN 4yThb
MEHbIIIE MUHUMYMa U YyTh OOJIbIIIE MAKCUMYMa;
€CJIM HCIOJIb3YIOTCA CTPYKTYpPBl JaHHBIX C IIEPEMEHHBIMU I'paHULAMHU (MacCHBBI), TO
CTPOATCS TECTHI 11 MUHUMAJIBHOTO ¥ MAKCUMAJIbHOTO 3HAYEHUs IPAHMLI.

JlnarpaMMbl IPUYUH-CIIEICTBUI

B3anMOCBs3p  KJIACCOB  OKBHUBAJICHTHOCTH UM COOTBETCTBYIOIIMX WM  JIEHCTBHM

omuchBaeTcs (opMaIbHO B BUAC rpada Ha OCHOBE aBTOMATHOTO moaxoja. I'pad mpeobpasyercs

B TAaONUILy pEIIeHUH, CTONOLBI KOTOPOI B CBOIO O4epe/ib MPeoOpa3yroTCs B TECTOBbIE BAPHAHTHI.

1)
2)

3)
4)

Iopsiiok BbINOJHEHUSI PA0OTHI

[To pesynbraram naboOpaTOpHBIX paboT 1-7 pa3paborarh TECTOBBIE HAOOPHI IS
(YHKITMOHATLHOTO TECTUPOBAHUS .

[TpoBecTn TeCTUpPOBaHHWE TPOTPaMMbI W TPEICTABUTH PE3YJIbTATHl B BHUJEC TAOJHIIBL.
(ITpunoxenue 1).

BripaboTath peKOMEHIAINH i1 KOPPEKTHPOBKH TECTUPYEMON TPOTPAMMBI.
[IpencraBuTh OTYET 1O JIAOOPATOPHOU PAOOTE JUISI 3ALUTHI.

3amuTa oT4era o 1abopatopHoit paborte

3amuTa oT4eTa o J1abopaTtopHoi paboTe 3aKIr0YaeTcs B MPEAbIBICHUU MPE01aBaTEII0

IMMOJIYYCHHBIX PC3YyJIbTAaTOB, ACMOHCTpAllMK IIOJYUCHHBIX HABBIKOB B OTBC€TAX Ha BOIIPOCHI
nmpenoaaBaTeiis.

©ONo Gk WNRE

KoHTposbHBIE BOITPOCHI

Urto takoe TectupoBanue [1C?

Uewm tecTupoBanue otianydaercs ot otaaaku [1C?

Jiist gero mpoBoauTCcs (yHKIIMOHATFHOE TECTUPOBaHHE?

Uro Takoe KOMIUIEKCHOE TECTHPOBaHUE?

KakoBsI mpaBuiIa TECTUPOBAHUS MPOTPAMMBI «KAaK YEPHOTO SIIITHKA ?

Kak mpoBouTCS TECTUPOBAHUS MPOTPAMMBI IO IPUHIHUITY «OEJI0r0 SIIHUKa»?
Yro Takoe MOJIyJIbHOE TECTUPOBaHUE?

Kak ocymecTBisiercst coopka nporpaMmmsbl Ipyu MOJYJIbHO TECTUPOBAHUN?

[Tpunoxenue 1
[ITa6s0H TaOMUIIBI 711 IPEJCTABIICHUS PE3yJIbTaTOB

Tect OxunaeMslii dakTUIeCKUi Pesynbrar

(3HaueHHs I | pe3ynapTar (3HAYEHUs | pe3ysbTaT TECTUPOBAHUS
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BXOIIHBIX
JTAHHBIX )

TS
JTAHHBIX )

BBIXOJHBIX

(monmydeHHbIe 3HAYCHUS
BBIXOJTHBIX JTAHHBIX )

(ycrienmHo/Hey CTeIIHO)
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PexomMmeHnayemas sinTepaTtypa

1.1. OcHoBHas JuTEparypa

Konx | ABTOpbI, cOCTaBUTENM | 3arjiaBue W3naTenscTBO, TOJI Kou.
J1.1 | Conosbe C. B., Loii | Texnonorus pazpabotku | M3narenscTBo: 21
P. U., I'punkpyr JI. C. | npuKJIaAHOrO MNPOrpaMMHOIO | AKaaeMus
obecrnieueHus / EcrecrBOo3HaHus,
2011.- ISBN: 978-5-
91327-158-7
JI1.2 | JIoxon Po6OuHC OTtiagka Windows- | CapaToB: 33
MIPHJIOKECHUH. [TpodobpazoBanmue,
2017.— 447 ¢c
JI1.3 | Kotmsipos B.I1. OcHoBBI TecTUpoBaHus | M.: Wnrepuer- | D4
IPOrpaMMHOro o0ecrieueHust | YHHUBEPCUTET
NupopmaninoHHbIX
TexHonoruii
(UHTYUT), 2016.—
334 c.
6.1.2 JlonmonHuTeNbHAs TUTEPATypa
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2 DIEeKTPOHHBIE 00pa30BATEIIbHBIC PECYPCHI
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