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[ToHATME NOKPLITUA NPOorpaMMHOro Koga
YpPOBHU MOKPbLITUS

[MokpbITHE onepaTopoB

[MokpbITHE ycrosum

[MokpbiTHEe nyTen

[MokpbITME PYHKUNN

AHanmna nokpbITU4

A
<LUXOFT

v Training Center
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A
Code Coverage <LUXOFT

v Training Center

" OgHOM N3 OLIEHOK KadyecTBa CUCTEMbI TECTOB ABMAETCS
NonHoTa — BENMMYMHa Ton Yactu PyHKLMOHANbLHOCTH
CUCTEMbI, KOTOpas NpoBepaAeTCca TecTaMu

" [lonHasi cucTtema no3BOSSIET YTBEPXKAATb, YTO cUcTEMa
peanunayeTt BCO PYHKLMOHANbHOCTb, YKa3aHHY0 B
TpeboBaHMAX
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A
Code Coverage <LUXOFT

v Training Center

= Kpome TOoro, 310 NO3BONSAET yTBEPXKAATb, HTO CUCTEMA HE
peanunsyeTt HUKakown gpyron pyHKLMOHaNbLHOCTH

" CTeneHb NOKPbITUS NpOorpaMMHOro Koga Tectamm —
Ba)XHbIW KONMMYECTBEHHbIN NoKa3aTerb, MO3BOMNAIOLLNN
OLIEHUTb Ka4yeCcTBO KakK CUCTEMbI TECTOB, TaK U
TECTUPYEMOW CUCTEMDI



A
Code Coverage <LUXOFT

v Training Center

= OagHuM 13 Hanbomnee YacTo UCMNONb3yeMblX METOAOB ONpeaeneHus
NONMHOTbI CUCTEMbI TECTOB ABMNSAETCA OnpeaeneHne OTHOLWEHUS
KonnyectBa TecT-TpeboBaHM, ANA KOTOPbIX CYLLECTBYHOT TECThI, K
obLiemy Konm4yecTBy TecT-TpeboBaHW

® B paHHOM crnydae peyb MAOET O MOKPbITUN TECTOBaMU TeCT-TpeboBaHUI
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A
Code Coverage <LUXOFT

v Training Center

® B kayecTBe eAnHULLbI UIBMEPEHUSI CTENEHU MOKPbITUS 30eCb
BbICTYMAaEeT MPOLIEHT TECT-TpeboBaHMN, AN KOTOPbIX
CYLLIECTBYIOT TECTbI

" [lokpbiTne TpeboBaHMiN NO3BONSET OLEHNTb CTEMNEHDb
NOMHOTbI CUCTEMBbI TECTOB MO OTHOLUEHUIO K
JoYHKLMOHASIbHOCTM CUCTEMbI, HO HE MO3BOMSAET OLEHUTb
NOMHOTY NO OTHOLUEHUIO K €€ NpOorpaMMHON peanusaunm
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A
Code Coverage <LUXOFT

v Training Center

" OpgHa 1 Ta Xe PYHKUMA MOXET ObITb peann3oBaHa npu
MOMOLLN COBEPLUEHHO Pa3fnYHbIX anropuTMOB, TPEDYHOLLINX
pasHoro nogxoda K opraHmsaunm TecTUMpoBaHUS

= [1ns 6onee getarnbHOM OLEHKM NOMHOTbI CUCTEMbI TECTOB
aHann3npyeTcsl MNOKPbITUE NPOrpPaMMHOro Koaa, Ha3biBaemoe
Takke CTPYKTYPHbIM NMOKPbITUEM



A
YpOBHM NOKpPbITUA KOAa CLUXOFT

v Training Center

CyLLecTBYET HECKONBLKO pasnnyHbIX CrocoboB U3MePEHNS MOKPbLITUS,
OCHOBHBbIE U3 HUX:

" MNOKpbITME OnepaTopoB
" NOKpbITUE YCIIOBUU

" NOKpbITME NYyTEU

" NOKpbITME (PYHKUNI

" MOKpPbITUE BXOA/BbIXON,
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A
lNoKpbiTue onepaTopoB <LUXOFT

v Training Center

= [1na obecnevyeHns NONHOro NOKpbITUA MPOrpaMmMHOro Koga Ha ypoBHe
ornepaTtopoB HeEOHXOANUMO, YTOObI B pe3yrnbTaTe BbINOMHEHNSI TECTOB KaXKAbIW
ornepartop OblS1 BbINOMHEH XOTSA Obl OAUH pa3

" [lepen Ha4Yanom TECTMPOBAHUSA HEOOXOAMMO BblAENUTb NEPEMEHHbIE, OT
KOTOPbIX 3aBUCUT BbIMNONMHEHMNE Pa3NNYHbIX BETBEW YCNOBUI U LIMKINOB B KOAE
— ynpaensoLlmMe BXoaHble NepeMeHHbIe

0



N
~
o
13\
(o)
£
£
©
—_
l_
=
e}
x
5
4
©

A
lNoKpbiTue onepaTopoB <LUXOFT

v Training Center

if (i ==0 || i == 101)

if (showMessage) {

MessageBox.Show('"BxogHon napamMeTp uMeeT HeponyCcTUMOe 3Ha4yeHue" +
i.ToString());

} else {

System.Qut.Writeln("BxogHoii napameTp uMeeT HepoNnycTUMOe 3Ha4yeHue" +
i.ToString());
I3

return -1;

10
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A
lNoKpbiTue onepaTopoB <LUXOFT

v Training Center

= [1ns NONHOro NOKpPbITUS NO onepaTtopam, 4OCTaTOYHO ABYX TECTOB:

" =0, showMessage = true
" =0, showMessage = false

= Jlerko 3amMeTuUTb, YTO Npn 3TOM, TECTbI HE NOKPbIBAKOT BCEn

pyHKLUMOHANbLHOCTN (HE NPOTECTUPOBAHO NOBEAEHNE CUCTEMbI NPU i =
101)

11
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A
lNoKpbiTue onepaTopoB <LUXOFT

v Training Center

= Takke npobrnembl 3TOro MeToda NOKPbITUA MOXXHO YBUAETH U
Ha npumepax ApYrux ynpaenstoLnx CTPYKTYP

" Hanpumep, npu nposepke umknos do ... while — npn gaHHoOM
YPOBHE MNOKPbITUA AOCTATOYHO BbIMOSTHEHNE LMKIIA TONMbKO
OOWH pa3s, Npu 3TOM METO COBEPLLUEHHO HEYYBCTBUTENEH K
nornyeckmm oneparopam || n &&

12
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A
lNoKpbiTue onepaTopoB <LUXOFT

v Training Center
- ,El,pyr0|7| OCODEHHOCTbIO AdaHHOIo MeToda ABNAeTCA 3aBUCUMMOCTDb YPOBHHA
NOKPbITUA OT CTPYKTYPbI nporpaMMmHOro Koga

" PaccmMoTpuM npocTenmn npumep:

if (condition)
MethodA();

else
MethodB();

13



A
lNoKpbiTue onepaTopoB <LUXOFT

v Training Center

" Ecnn MethodA() cogepxunt 99 oneparopos, a MethodB() — oanH
orneparop, To eANHCTBEHHOro TecCTa, ycTaHasnmeatowlero condition
B true, Oyaoet goctatodHo ans goctumkeHust 99%-ro ypoBHS
NOKPbITUSA

" [lpn aTOM aHanornM4HbIn TECTOBLIN NMPUMEpP, YCTaHaBNMBaOLWNU
3Ha4yeHwue condition B false, JacT CrMLWKOM HU3KNIW YPOBEHb
nokpbITus (1%)
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. A
lNoKpbiTne ycnoBun <LUXOFT

v Training Center

= [na obecrneyeHust NOSTHOrO NOKPbITUS YCNOBUIN HEOOXOANMO:

" KaxOas TouKa BXo4a M Bbixoda B nNporpaMmme U Bo BCeEX ee (PYHKUNAX
OOmKHa ObITb BbINOMHEHA MO KpanHeEW Mepe OauH pas

" BCe Jlorm4yeckune BblpaxkeHusd B rnporpamMmme OO0SKHbl NPUHATbL KaXXgoe 13
BO3MOXHbIX 3HA4Y€eHU XOTS Obl OAMH pas3

* Takmm obpasom, AN NOKPbITUSA N0 BETKAM TpebyeTcsa Kak MUMHUMYM [Ba
TecTa

15
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. A
lNoKpbiTne ycnoBun <LUXOFT

v Training Center

if (i ==0 || i == 101)

if (showMessage) {

MessageBox.Show('"BxogHon napamMeTp uMeeT HeponyCcTUMOe 3Ha4yeHue" +
i.ToString());

} else {

System.Qut.Writeln("BxogHoii napameTp uMeeT HepoNnycTUMOe 3Ha4yeHue" +
i.ToString());
I3

return -1;

16
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. A
lNoKpbiTne ycnoBun <LUXOFT

v Training Center

= [1ns NoKpbITMA NpeablayLwero npumepa Koga no BeTBAM
noTpebyeTtcs yxe Tpu TecTa

= JT0 CcBA3aHO C TEM, YTO NEepPBbIN YCNOBHbIN onepaTtop if
NMeET HEABHYIO BETBb — MYCTYIO BETBb else

= [1ns obecnevyeHnst NOKPbITUA MO BETBAM HEODXOANUMO
NOKpPbIBaTb U NYCThblE BETBU

17
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. A
lNoKpbiTne ycnoBun <LUXOFT

v Training Center

" Oco0beHHOCTb AaHHOro YPOBHS MOKPbITUA 3aKIHOYaEeTCHA B TOM, YTO HA HEM
MOIYT HE YYMUTLIBATLCS NTIOrMYECKNE BbIPaXKEHUS, 3HAYEHUS KOTOPbIX
Nony4arTcHa BbI3OBOM METO0B

= PaccmoTpum npumep koga:

if (conditionl && (condition2 || Method()))
statementl;

else
statement?2;
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. A
lNoKpbiTne ycnoBun <LUXOFT

v Training Center

® [lonHoe NoKpbITUE YCNOBUIN MOXET ObITb JOCTUITHYTO NMPY NOMOLLM ABYX
TECTOB:

" condition1 = true, condition2 = true
" condition1 = false, condition2 = true/false

" B oboux cnyvasax He npoucxoamT BbidoBa Metoga Method() (xoTa nokpbiTne
OyoeTt nosiHbIM)

= [1ns ero npoBepkn Heobxoammo AobaBuTh eLle OaunH TECT:

" condition1 = true, condition2 = false
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. A
lNoKkpbiTue nyten <LUXOFT

v Training Center

" B paHHOM Ccrny4yae CHNTakTCA BCE MNMyTN, KOTOPbIE
BbIMOJTHAKOTCA B ripouecce pa6OTb| TecTtmpyemMmoro Metoaa

" [yTb - YyHUKanNbHas NocrneaoBaTenbHOCTb BbINONMHEHNS
onepaTopoB, C Y4ETOM YCINOBHbIX ONEPaTOPOB

" Mertoga, cooepxawmn B cebe N ycnosuin, umeet 2N nyten

" MeTog, cogepxawmin LMKIT, MOXET UMETb DECKOHEYHOE YMCIO
nyTen

24
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. A
lNoKkpbiTue nyten <LUXOFT

v Training Center

" T.o. B 6bonbwmnHcTee criyyaeB 100%-e nokpbiTUE NyTEN obecnevnTb
HEBO3MOXHO

= [1na peweHnsa aton npobremMbl, MOXET ObITb NPUMEHEH METOL
MNOKPbITUS OCHOBHbIX (6a3UCHbIX, JIMHEMHO-HE3AaBUCUMbIX) MyTEN

® OCHOBHbIE NYTU — MUHMMATSTbHbBIN HAabop nNyTen, KOMOMHaLNA KOTOPbIX
MOXeT obecneunTb Bce BO3MOXKHbIE NYTU BbIMNOIHEHNS MeToAa

21
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A\

NMokpbiTne nyten CLUXOFT

" Yncno takmx nytenm paBHO YNCITY YHMKAJbHbIX YCIOBHbIX OMNepaTopoB,
yBesinyeHHoe Ha 1

" PaccmoTpum cnegyrowmmn npumep:

if (conditionl)
statementl;
if (condition?2)
statement?2;
if (condition3)
statement3;

v Training Center
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. A
lNoKkpbiTue nyten <LUXOFT

v Training Center

= Ona goctmxkeHna 100% NOKpbITUS OCHOBHBLIX MyTEW, HAM NoTpedyeTcd
4 NIMHENHO-HEe3aBUCUMbIX MYTU

* [lepBbll NyTb BbIOMpaeTcs crnyvYanHo (NycTb 310 OyaoeT nyTb, Koraa Bce
YCITOBHbI€ BblpaXXeHUS1 NPUHMMAIOT 3Ha4YeHue true)

= QOcrTaBLUMECs NYTW NONy4YatTca NooYepeaHbIM MHBEPTUPOBaAHNEM
OOHOrO N3 YCMOBHbIX BbIpa)XEHUN NepBoro NyTu

23



. A
lNoKkpbiTue nyten <LUXOFT

v Training Center

" Takum ob6pa3om, Noyyaem YeTbipe OCHOBHbIX MYTW, KOTOpPble
HeoOX0A4MMO NOKPbITD:

Path 1 true true true
Path 2 false true true
Path 3 true false true
Path 4 true true false
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. A
lNoKkpbiTue nyten <LUXOFT

v Training Center

B cnyyae Hannunsa LMKNOB, MOXET UCMOMNb30BaTbLCA CneayroLmii
noaxon;

= Bblgensiem knaccbl nyTen (K 0oQHOMY KITaCcCy MOXHO OTHECTU
NyTN, OTNINYAIOLLIMECS KONNYECTBOM UTEPALIMA B KOHKPETHOM

LMKIe)

" Knacc cuntaertcs NMOKPbITbIM, €CJTN NOKPbIT XOTA Obl 0OAVH NnyTb
N3 HETO

" 100% nokpbITUE OOCTUIHYTO, €CNK NOKPbITbl BCE KNAaccChl NyTeu

25
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. A
MokpbiTne pyHKUMN <LUXOFT

v Training Center

" TlokpbiTne PyHKUMN — Kaxxgaa v PyHKUUS TeECTUPYeMOro Moayns
ABNAETCH BbINOSIHEHHOM XOTSA Obl OAUH pa3

" Asnsercsa ogHUM U3 cCaMbIX NPOCTbIX METOAOB pacyeTa NOKPbITUA,
N AaeT OOBOMNbHO obulee npegcraBiieHne O Ka4d4ecrtBse
TecTupyemoro Mmoaynsa

® C ofHOW CTOPOHbI, AJAHHOE NOKPbITUE FOBOPUT HAM O TOM, YTO
TecTaMu NMoKpPbIT BECb peann3oBaHHbIN dYHKLMOHAN Moayns



N
~
o
13\
(o)
£
£
©
—_
l_
=
e}
x
5
4
©

. A
MokpbiTne pyHKUMN <LUXOFT

v Training Center

C Oopyron CTOpPOHbI, OHO HE rapaHTUPYeT HaM afleKBaTHOe NnoBeaeHne
MOAYIIS, MOCKOMbKY:

" He npoBepsieTcsa peakums yHKLUIA Ha BCE BO3MOXHbIE BXOOHbIE
napamMeTpbl

" He npoBepsieTca peakumsi CUCTEMbI Ha BCE BO3MOXHbIE
BO3BpaLlaemMble PyHKUMEN 3HAYEHUS
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A
MokpbiTue BXxoa/Bbixopn CLUXOFT

v Training Center

" [lokpbiTMe BXOA/BbIXOA — BCE NN BO3MOXHbIE BapnaHTbl BbI30BA
dbyHKUNIM 1 BO3BpaTa U3 HUX ObiNK BbIMOMHEHbI

" Ha gaHHOM ypoBHe obecneunBaeTcsl TECTUPOBaHME Kak caMmnx
doyHKUNKM (BCE BO3MOXHbIE BapuaHTbl BbI30BA), TaK N UX
B3aMMOAeNCTBNE B cOCTaBe Moayns (Bce BO3MOXXHble BapUaHThI
BO3BpaTa)
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A
Llenn n 3agaum aHanmsa <LUXOFT

v Training Center

= K aHanuay nokpbITUS NPOrpaMMHOro Koga MOXHO NPUCTynaThb TOMNbKO
nocre NOofHOro NOKpbITUS TpeboBaHWI

® [TonHOEe NOKpbITUE NPOrPaMMHOro Koda He rapaHTUPYeT TOro, YTo
TeCTbl NPOBEPSIOT BCce TpeboBaHMs K CUCTEME

- Ll,eﬂbI-O aHaliM3a NOoJiHOTbl NOKPbITUA KOAa ABJIAETCA BbiABIIEHNE
Y4aCTKOB KO4a, KOTOpPbl€e HE BbIMNOJIHAKTCA MNMPW BbINMOJIHEHUN TECTOB
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A
Llenn n 3agaum aHanmsa <LUXOFT

v Training Center

" B noeanbHOM criyyae npuv NosiHOM MOKPLITUM PYHKLNOHaNbHbIX
TpeboBaHun gormkHo nonydvatbcst 100% nokpbiTME KoAa

= OpHako Ha NMPaKTUKe Takoe rNnponcxoguT TOJ1IbKO B Cllty4ae
O4eHb NMNPOCTOro Koga

® [prYKrHbI «HEOOMNOKPLITUA» KoAa MOTYT ObITb Pa3NNYHbIMM

30
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A
lNpryynHbI N10XOro NOKpPbITUA KoAa <LUXOFT

v Training Center

" HepocTaTku B pOPMMPOBaHNN TECTOB, OCHOBAHHbIX Ha TPeOOBaHUSAX.
" TecToBbIN HAOOP AOMKEH ObITb AONOMHEH HEAOCTAOLWNUMMN TECTAMMU
" HeapgekBaTHOCTM B TpebOBaHUSAX.
" TpeboBaHuA AOMKHbBI ObITb MOAMPULINPOBAHbI, MOC/E Yero pa3paboTaHbl

1 BbIMNOJIHEHbI AOMOSTHUTESIbHbIE TECTbI, MOKPbIBAKOLLNE HOBbIE
TpeboBaHuA

31



N
~
o
13\
(o)
£
£
©
—_
l_
=
e}
x
5
4
©

NpnYMHbI N10XOro NOKpbITUA Koaa

= «MepTBbI KOO»

" 3TOT KOA AOMmKeH bbITb yaareH, 1 npoBeaeH aHanus angd
OLlEeHKM 3pdreKTa yaaneHmss 1 HeobXoanMOoCTH
nepenpoBepKU

= [le3akTnBmpyemMbin Kogd — Ko, padboTatloLlnm ToNbKO B
onpeaeneHHbIX KOHQUrypaumax oKpyKeHus

A\
CLUXOFT

v Training Center

32



A
lNpryynHbI N10XOro NOKpPbITUA KoAa <LUXOFT

v Training Center

[le3akTMBUpYyeMbI KOA

= [lnsa Takoro koaa gomkHa ObiTb YCTaHOBNEHa HopMarbHas
SKCnryaTtaunoHHas cpeaa, B KOTOPOW OH BbIMOMHAETCH

" HanuncaHbl TeCThI, NOoKpbiBakowne ero

" HanucaHbl TeCTbI, MPOBEPAOLIME, YTO AaHHbLIN KOO HE MOXET ObITb
npeaHaMepPeHHO BbINOSTHEH B APYrMX KOHdUrypauusx
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A
lNpryynHbI N10XOro NOKpPbITUA KoAa <LUXOFT

v Training Center

" WN30bITOYHbIE YCNOBUA
" npumep Takoro ycnosus — BolpaxkeHue b || (a && b)
" npu b = false, 3HayeHne nepeMeHHON a HE UMEET
3Ha4yeHus, T.e. ycrioBme U3bbITOYHO U BTOpasd ero

YyacTb He DyaeT NpoBepPATLCS

" 3awuTHbIN KOoA
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A
3awmTHOE NporpaMmmMmmnpoBaHmne CLUXOFT

v Training Center

3awmTHOE NporpaMmMmMpoBaHnE - 3TO METOA OpraHu3aLmMmn nNPorpaMmmMHoOro
Koda Takum obpasom, 4Tobbl Npu paboTe cMcTteMbl NOCNEaCTBUS
nposiBneHnst AedeKkToB B HEN HE NPMBOAUIIN K COOAM, OTKasaMm U
aBapusiMm (NpoBepKa BXOAHbIX AaHHbIX, 00paboTKa NUCKITIYEeHNn 1 T.4.)

35
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A
3awmTHOE NporpaMmmMmmnpoBaHmne CLUXOFT

v Training Center

" Hanpumep, aTo MoXeT 6bITb BeTKa default B onepatope
BblbOpa switch

" BxogHoe ycnosue oneparopa switch moxer
NpPUHUMaTb onpeaerneHHble 3Ha4eHns

" Kak cnencrteue, BeTka default, BO3MOXHO HUKOrga He
OyaeT BbiNorHeHa

38
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A
lNpryynHbI N10XOro NOKpPbITUA KoAa <LUXOFT

v Training Center

Takke CyLIecTBYHOT crny4yaun, koraa MoayrnbHOe TeCTUpoBaHue
Koga CUIbHO 3aTpyaHEHOo, NMbo BoobLe HEBO3MOXKHO:

" reHepauusa CﬂyqaﬁHbIX ynucern
¥ CNOXHble MaTemMaTudeckme anropuTmobl

" napannenbHble anropnTMbl

37
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A
Pe3synbTaTbl aHanusa CLUXOFT

v Training Center

[TOMHUTE, YTO TECTbl NULYTCA AN NOBbILLEHUS Ka4yeCTBa Koda U
nyyLlero ero NOHMMaHu4A, a He 4S9 NOBbILWEHUA nokasaTernen
METPUK!



Bonpocbli ?



Pa3paboTka 4yepes TecTupoBaHue

IDyachenko@luxoft.com

git clone git://github.com/ivan-dyachenko/Trainings.qgit

https://github.com/ivan-dyachenko/Trainings



