TeCTyBaHH}I
[IPOrPaMHOTIO
3a0e3I1euYeHH S

Bukaaaay:  K.T.H. LUutikoBa OAeHa BiKTOpIBHG



/lexirist 6
TECTYBAHHJI
BEBIIPOEKTIB




TecTtyBaHHs1 BeOITPOEKTIB

TecmyesaHHs1, $IK 3aBepllanbHUM  eTan  pPo3pobku
eebcaumy, Bigirpae XWUTTEBO BaXNMBY poOSfib B MNpoOLECI
CTBOPEHHSA AKICHOro nNporpamHoro 3abesneyeHHs.

Unm cknagHiwmnm cant, TMMm BinbLle Yacy rnoTpidbHO Ha UOro
nepeBipKy Ta HanaromKeHHsA. 3anexHo Big cneundikm
NPOEKTY, HaA TeCcTyBaHHA MoOXe Buainatmca go 50%
3aranbHoro
BIOOXKETY |
4aCoBUX

pecypcis.




TecTtyBaHHs1 BeOITPOEKTIB

TecmyeaHHs1 calimy supillye Kijlbka OCHOB8HUX 3a80aHb:

e A€ BMEBHEHICTb Y AKOCTI MPOAYKTY, MiATBEPOXYE, LU0 BCI
3adaBrieHi yHKUiOHanbHI BUMOrM peani3oBaHi, BebcanT 1M
Bignosigae i He Mae NOMUINOK Yy NporpamMmHoOMY KoAj;

* NiATBEPOXYE, WO CaUT 34aTHUM BUKOHYBATUCA Y BCIX
3adBfeHNX pexmmax | Ha Bcix nigtpumyBaHnx OC abo
bpay3epax KOPEKTHO;

* rapaHTye, WO AaHi, sKi 3bepiraloTbca Ta 0bpobnoThCS,
Ha4IMHO 3axULLEHI Big CTOPOHHBLOro AOCTYNY;

e [O3BONSE MNEPeKoHaTUCA B TOMY, LIO KOPUCTYBad MOXe
«IHTYITUBHO» BWKOPUCTOBYBATU MNPOAYKT, He nMnyTalyncb B
CKrnagHoMmy iHTepdoeuci.



TecTtyBaHHs1 BeOITPOEKTIB

Emanu mecmyeaHHs1 eebripoekmie
BuBYeHHA goKyMeHTauil (nigrotosydi poboTtn).
TecTyBaHHA BEPCTKM.

PyHKUIOHANbHE TECTYBaAHHS.

TecTyBaHHS 3pYy4YHOCTI BUKOPUCTaHHS (103a0iniTi).

TecTyBaHHSA 6e3neku.

S CTRN= R LR

TecTyBaHHA NPOOYKTUBHOCTI CanTy



DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

llpu mecmyeaHHi 0608°’s13k080I (byHKUiOHasIbLHOCMI
eebdodamkie OCHOBHY yeaz2y HeobxiOHO npudinsmu:

* iHTerpaudii gaHmx (Data Integration);
* nepesipui nonis gaHunx (Data field checks);
* nepesipui Yncnosux nonis (Numeric field checks);

* niepesBipui bykBeHo-undposmx nonis (Alphanumeric field

checks).



DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

TecmyeaHHs1 iHmeepauyii daHux Osisi ee6dodamkie

IHTErpauis pgaHux B KOHTEKCTI MepeBipku BebooaaTtkis
BIOHOCUTbCA OO TOro, $¢K BBedeHlI Ha cauTi OaHi
CnpunmMatloTbCA, NepeTBOPOTLCA, BIACMNIOKOBYOTbLCA
(MOHITOPATBLCA), NepenarTbCA NO KaHanax nepegadi gaHux Ta
30epiratoTbcs B 6a3i gaHUX B pearnbHOMY 4aci.

[lepeBIpAeTbCA Ha KOPEKTHICTb BBEOEHHA MaKCUManbHO
MOXIUBOI BENMMYMHU TEKCTOBUX MOrMiB, Bid €MHI 3HAYEeHHS,

OIUCHI Yncna ToLwo.



DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

TecmyeaHHs1 nosiie OaHux Osisi eeb6dodamkie

[lpn nepesBipui nonis gaHuMx B Beboogatkax HeobXxigHo
nepekoHaTucs, WO pAdaHi, SKI BBOOATbCHA, BIOMNOBIAATb
HeoOXxigHOMY AOng uUbOro nons Tuny AaHux, | gadi B norse
MOXXHa BBOAUTU TiNTbKN NEBHOI AOBXWNHMN.

[lepeBipaeTbCa BIOACYTHICTbL opdorpadivyHUX MOMUMNOK Y
Ha3Bax MoniB, KOPEKTHMU 3anunc iHdopmalil Npo aBTOPCbKE
npaBo, NpPaBUIbHICTb BBEOEHHS AaT BUCOKOCHUX POKIB Ta

ynucna 28-29 nwToro, a Takox 30-31.



DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

TecmyeaHHs1 Yucsioeux noirie Osisi seb6dodamkie

[lepeBipka 4MCNOBUX MOMIB BUKOHYETLCA AONS NepeBIpKU
TOro, LWO:

* HanbinbLle Ta HauMeHLe 3Ha4YeHHA 0DpPObeHI KOPEKTHO;

* MOPOXHI YNCMOBI NONA B A0AATKY MOBUHHI 0bpobnaTtucs vy
BUrNs4i nosiBu Nigkaskn abo noBigoOMIIEHHS NPO MOMUIIKY;

e pgopaTtHi (+) Ta BIgZeMHI (-) 4ucnoBi 3HAYEHHS
06pobNATLCA KOPEKTHO;

* BEPXHI Ta HMXKHI 3Ha4YeHHA 0DpPODNSATLCA KOPEKTHO;

* 3abe3nevyeTbCs nepesipka npu aineHHi Ha Hynb (0).



DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

TecmyeaHHs 6ykeeHO-uyughpoeux noiiie

a) [lepesipka bykeeHO-Uupo8UX [10/1i8 BUKOHYETLCA ON4

nepeBipKM TOro, ik 0bpobnstTbCS:
 aHi 3 nponyckom Ta 6e3 nponycky (npobin),
* HanbinbLe Ta HaMMeHLLE 3HAYeHHS;
e BanigHi oykBu ansa nons seddopmu;
* HeBariagHi oykeu ans nong sedbdoopmu;
* HEBAIOHI cMMBONKM Ansa nosns sedbdopmu;
 IaHI 3 NPOMYCKOM B NepLuUin nosuuii;

 [laHi 3 NPONYyCKOM B OCTaHHIW NO3unLT;



DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

* MiHIManbHa OOBXWHA OONYCTUMUX CUMBOISIB A1 BBEOEHHS,

 MakcMmarnbHa [OOBXWHaA AOOMyCTUMMUX CUMBOSIB AONS
BBEOEHHS;

e MiHIMarnbHa KiNbKICTb CMiB 4ONYCTUMUX ONA BBEOEHHS,

* MakcuMarbHa KifbKiCTb CiB 4OMNYCTUMUX ONA BBEOAEHHS;

* CIOBa 3 «4OPHOr0 CMUCKY»;

* 3BUMANHUWN TEKCT;

* perynspHi Bupasu.



DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

b) TecmyesaHHS npaue3damHocmi _KopucmyeaslbHUUbKUX

cbopm Ha caumi.

dopmMn  npudHadaloTbCsa AN OBMiIHY  gaHMMKM MK

KIMIEHTCbKOKD 4YacTuHow (DOpaysepom) i Bebcepsepom abo
NOLLUTOBUM CEPBEPOM.
CrBopuTU 06NiKOBUI 3anuc OcHosHa iHpopMaLisa
dopma Moxe MICTUTK e |

iIHpopMaLito y BUrNAAI TEKCTY,
PO3MITKY, @ TaKOX crnevjianbHi = =3

eNeMEHTH, AKI Ha3nBaTbLCH

ernemMeHTamMu ynpaBniHHS
[Mpuknag doopmu peecTpadii




DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

1) KHonku (Buttons).

KHOMNKu ByBatoTb pisHUX TUNMIB:

e TUN KHOMKW BiganpaBkn (Submit) Bignosigae 3a BignpasBKy
hopmu;

* aKTUBI3aLis KHOMKU 3 TUNOM cknaaHHA (Reset) npmsBoauTth
0O CKMgaHHA Ha doopMi BCIX €neMeHTIB ynpasniHHA B IX
NoYyaTKoOBI 3HAYEHH4,;

* KHOMKW 3 TUNOM HaTuckaHHsA (Push) He matoTb noBefiHKM 3a
3aMOBYyBaHHAM, | KOXHa TaKa KHOMKa MOXe MaTtu CBIn

KNMIEHTCbKNW CLieHapIu.



DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

2) [Mpanopui — d4yekbokcn (Checkboxes), MoxyTb 0OyTu
nepekKsityeHi Kopuctyesadem y ctaH BkoynTtn (On) / BUKNOYUTH

(Off), | TiNbKKM BKMOYEHi npanopui OepyTbCsaA OO0 yBaru npu

BignpasLl oopMM.

3) lNMepemukayi (Radio buttons) npautoloTb, 9K | npanopui,
TINbKM NpU BUOOPI OOHOMO i3 3Ha4YeHb B CTaH BKIMOYUTU, [HLUI

eJieMeHTU rnepemMnKkaroTbCA B CTaH BUMKHYTW.



DyHKINIOHAaAbHE TeCTYBaHHSI

BeOITPOEKTIB
4) lNone esedeHHs1 mekcmy (Text input) npusHadeHe Ans
BBEOEHHS TEKCTY B OOHOPSAKOBOMY | GaraTopsakoBOMY
pexumax.

5) [lone/kHonka eubopy dauny (File select) pae
KOPUCTYBa4yeBI MOXINUBICTb BuOpatn dann, sgkun 0Oyaoe
BignpaeneHnn 3 QOPMOIO, Hanpuknag Bawe npukpinneHe
pe3tome Ha canTi poboTtoaaBus.

6) Maponb (Password) — B LLbOMY eneMeHTi BBOOAUTbCA TEKCT
TakKMM YMHOM, LLOO CUMMBOSM MPUXOBYBASIMCA Bif «BUMAOKOBUX»

crnocTtepiradiB, Hanpuknag, 3a 4ONOMOIoK PALY 3IPOYOK ****#x¥tk



DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

lpu 3anoeHeHHi i sionpaerieHHi hopmu HeobxioHO, W06
Ha ¢popmi 6yra o6pobka makux nodiu:

* MPUUHATTS OONYCTUMUX BXIAHUX 3HAYEHD;

* ONIOKyBaHHA HEMPUNYCTUMUX BXIOHUX 3HAYEHD;

» 000B’s13KOBI NoNA Ans BBEAEHHSA NMOBUHHI OYTU 3aNOBHEHI;

 HeoboB'A3koBI rMnonsg y OpMi MOXYTb 3anuviiaTucs
He3anoBHEHNMMU;

* MepemMukadi A03BONSATb BUOpATKH TiNIbKU OAHE 3HAYEHHS;

* npanopui / 4ekboKcn MOXYyTb BYyTM B CTaHax BKITHOYUTK /

BUKJITHOYUTN,



DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

* 4ynm 3I'g9BndeTbCA cMyra npokpyTkn (Scrollbar) npwu
HeobXigHOCTI?

* MOCNIOOBHE MNEpeMMKaHHsa MDK enemeHtamu doopmMu
MOXXINMBO 3a 4OMNOMOroro knasiwi Tab Ha knasiaTypi;

* Y/ BCI OaHI B CnuUcKax pos3TalloBaHI B XPOHOMOrYHOMY
nopsaaKky?

* 4y po3TalloBaHI BCI enemMeHTu dgopmMmu BIAMNOBIAHO OO

3aTBepaKeHOro An3anHy?



DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

c) [lepesipka pobomu nowyKy (8Km4ar4u pereeaHmMHIicme

pe3ysribmamis).

3Ha4YeHHs1 Osisl MOWYKY.

» AbpeBiaTypu

* OgHe HenosBHe cnoBo / Kinbka HENOBHUX CrliB

« CnoBoCnony4YeHHs

« CneucmnmBonu

* Llndopun (No3nTmBHI, HeraTueHiI, Hynb, Uini, 4poboBi TOLLO)
 Perictp BBeOgeHH4

 Pi3Hi MOBW / po3knagku

* [lycTe 3Ha4yeHH4

* Mopdonorig.



DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

JJodamkoeo:

 AHani3 rpaHNYHUX 3Ha4yeHb | KNnacu ekBiBaneHTHOCTI Ans
OOBXUHMN,

e [lowyk No BCix nonax.

* [lowyk no geqaknx nongax.

* [lowyk 6e3 3anoBHEHHSI 0O0B’A3KOBUX MNONIB.

* [lowyk No 060B’A3KOBUX NOMSIX.

e BpaxyBaHHSA pi3HOMaHITHMX NapaMeTpiB.



DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

BapiaHmu eee0eHHS:

« 3 KNnasiatypwm.

« 3 bydbepa 0OMiHY (Yepe3 KOHTEKCTHE MEHI0 abo noegHaHHS
raps4ymx Knasitu).

« 3 eKpaHHOI Krasiatypu.

OyuuweHHs1 nons.

* Hepes knasiwy <Esc>.

» Uepes crneu. Knasilly OogaTku.

» Uepes knasiwi <Delete> ta <Backspace>



DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

d) [lepesgipku zinepnocurnaHb, nowyK Hepoboyux rnocusaHb

lNocunanHsi (Links) abo eineprniocunaHHsi (Hyperlinks)
OO3BOMNSOTb B  EMEKTPOHHOMY [OOKYMEHTI akTmByBaTu abo
Bigobpaxatu iHLMN OKYMEHT abo nporpamy.

KoXkHe nocunaHHa Ha cauTi NoBMHHE ByTWM B NEBHOMY MicCLi,
Moro Hasea nNoOBMHHA Bignosigath BumMoram 1| Oyt 0es
rpaMmaTUYHMX MNOMUNOK. TaKoX, BOHO TMOBWMHHO MPaBUMNbHO
BUKOHYBaTW NOKNageHi Ha HbOro HaeirauiHi BNacTUBOCTI - BECTU
Ha MeBHY iHLWWY CTOPiIHKY abo dhaun.

[lepeBIipATLCA HA CTOPIHLI TAKOX BCI MOLUTOBI MOCUNAHHS
(Mail to links) | yn gocarae BsignpasneHn 3 canTy enekTPOHHUN
NnCT appecara.




DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

Konu icHye npobnema npu pobOoTi 3 MOoCUNaHHAMW, TO
bpaysep obpobnsae U0 Nodito Ta rnokasye rnoBigOMIIEHHS MPO
noMunky y surnaai kogy craHy HTTP (HTTP status code).

Koau BiOoNoBiA| cepBepa noaiNATbLCA Ha
5 OCHOBHUX Knacis:

* 1xx IHdpopmauinHi kogn (1xx Informational);

e 2XX YcniwHo (2xx Success);

» 3xx NepeHanpasneHHs (peanpekT) (3xx Redirection);

 4xX [Momunkm knienta (4xx Client Error);

* 5xx [NMomurnikn cepeepa (5xx Server Error).



DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

e) [lepeegipku 3a2py3Ku ghaurie Ha cepeep

= BigkpuTTa BIKHA npoBigHMKa AOna Bubopy danny ans
3aBaHTa)XeHHS,

 MoXnuBiCTb 3aBaHTa)XXeHHA dauny 3 JioKanbHUX [OWUCKIB
KOMMN'toTepa;

* MoXXnuBICTb 3aBaHTaXXeHHA panny 3i 3HIMHUX OUCKIB,;

» MOXnNKBICTb 3aBaHTa)XeHHA OeKINTbKOX pannis;

= 3aBaHTaXXeHHA pannis pi3HMX dpopmarTis i pO3MIpIB;

= 3aBaHTaXeHHda dhaunie, WO MICTATb Yy Ha3Bi creuianbHi
cumonu (! * <>? /\  Towo).




DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

f) [lepeans0 Ha 8i0nogiOHICMb 8Micmy CMOPIHOK caumy

8UXIOHO20 KOHMEHMY, HadaH020 3aMOB8HUKOM

KOHTEHT — Ue BCe, WO MNPUCYTHE Ha cauTi. TEKCTOBUWU
3MiCT, 300pakeHHsd, aydio, Bigeo Ta iHWi dannm Oyab-aKux
po3lWnpeHb. [ns  KopuctyBadya KOHTEHT MOXe OyTu
npeacTaBrneHnn ons nepernsgy, ckadku ado iHwux ain. Bce
Le NepeBIPAETLCA MOPIBHAHHAM 3 MartepianaMmu HagaHUMU

3adMOBHWKOM.



DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

g) TecmysaHHSs1 83aeM0oQil seboodamkie 3 cepeepom

[ns KopekTHOI poboTn BeboodaTKM Ha CTOPOHI cepBepa
nepeBipAlTb  KOHMIrypauivHi  HanalwTyBaHHA, 4K MOBUHHI
BignosigaTn sBumoram o 13, wo po3pobnaeTbes.

lpu nepesipui se60odamkie HeobxiOHO epaxosyeamu, siK.

* noBeAe cebe goaaTok, SIKLLO cepBep «Bnaae;

 Bigpearye BeboogaTtok nicnsa cnpaubOBYBaHHS MEXaHI3MY
rnepesanycKky cepsepa,;

* Bigpearye Bebgoaartok nicnsi HecrnpaubOBYBaHHA MEXaHI3MY

nepesanycky cepBepa;



DyHKINIOHAaAbHE TeCTYBaHHSI
BeOITPOEKTIB

e CcTabinbHO BIOHOBMOE CBOK pPoOOTY BeOAoOAATOK npwu
nepiogu4HOMYy nepesanycKy cepBepa,;

* MOBMHHa OyTn 0DOpobrieHa TpaH3akuisi Npu nepegadi AaHux,
SKLLO OyB 30iM rnpun 3’egHaHHI 3 CEPBEPOM;

* 00pPOOUTKM BIOKITHOYEHHS BIif, IHTEPHETY;

 peani3zoBaHa IiHTeENeKkTyanbHa o06pobKka mnOMUNOK Ta
HaCKINbKN IHpOpPMATMBHI ANA KOpMUCTyBada MNOBIAOMIEHHA Mpo

NOMWMITIKMN.



TecTryBaHH:1 BepCTKM BeOCaMTIB

llpu nepeesipuyi eepcmku nepwnMm OIFIOM TeCcTyBanbHUK
nepeBips€e po3TallyBaHHA efleMeHTIB, BIANOBIQHICTb IX NO3ULIN
HagaHUM MakeTaM, a TaK caMO nepeBipse onTumisauito
306paxeHsb i rpadoikm.

[ani 30iIMCHIOETLCA NepeBipka BanigHOCTI Kody. Y npoueci
BEPCTKM BaXXNMMBO OOTPUMYBATUCS KOPEKTHOI iepapxil 00’eKTiB, |
BaXXNMBO YMEBHUTUCA B Il BanigHOCTI 3a (PakTOM 3aBepLUEHHS

POOIT.



[lepeBipka Ha KpoccOpay3epHiCTh

[lepeBipka Ha Kpoccbpay3epHiCTb nepenbadyae mnepesipKy
npaues3gaTHOCTI canTy B pi3HUX Dpay3epax, a TakoX Mnpu pisHMX
napamMmeTpax HaCTPOMKU eKpaHy.

KoxeH 3 bpay3epiB AOTPUMYETLCA 3aranbHUX pekoMeHaauin
Bidyani3auil poO3MITKM CTOPIHKM, MPOTEe B TOW e 4ac KOXeH
obpobngae Koa BiAMOBIAHO 40 OCOOMMBOCTI BNACHOIO ABWXKA.

B npoueci TecTyBaHHA BpaxOBYETbCA nepernik bpaysepis,
nigTpuMKa sIKMxX obymosrtoBanacs i3 3aMOBHUKOM Ha pPaHHIX
eTanax obroBopeHHs NPOEKTY.

ETan nepeBipku canuTy Ha Kpocbpay3epHIiCTb Mpu Pi3HMUX

PO3LLUNPEHHAX OOCUTb OOBIMA 3a Yacom, ane pe3yribrart Toro B&pTI/II7I.



Usability TectyBanHs BeOcanTiB

[lpoBoOouTLCA  ONA  OUIHKM  3PYYHOCTI  MNPOAYKTY VY
BUKOPUCTAHHI, YaCcTO 3aCHOBaHe Ha 3anydeHHI KopuctysadiB B
AKOCTI TECTYBalbHUKIB | aHasi3 OTpUMaHUX pesysnbTarTiB.

Hes3Baxatoun Ha TOM aKT, WO onpautoBaHHA 3PYYHOCTI
BUKOPUCTAHHA pPecypcy 3OIMCHIETLCA B MPOLEC] CcKnagaHH4A
TEXHIYHOro 3aBAaHHA, PO3pobKM MakeTiB, OyBalTb cUTyalil,
KONM OTpUMaHUKN pe3ynbstaT He € ONTUMarnbHUM.

TomMy HauKpalle pilleHHA B JaHOMY BUMAaOKy - BHECTU 3MIHU

00 peani3oBaHOro NPoaykTy.



TectryBanHs1 Oe3rieku BeOCalTiB

Ha gaHin ctagil TectyBaHHA paxiBelb NepeBIPSE — YN HEMAE
Y KOPUCTYBadiB OOCTYny A0 Cny>XO60BUX/3aKpUTUX CTOPIHOK, a
TaKoXX NPOBOAUTb MNEPEBIPKY 3aXUCTY BCIX KPUTUYHO BaXKITMBUX
CTOPIHOK (Hanpuknag, po3ainly agMiHICTpyBaHHA canTy) Big
30BHILLHbLOrO BMINBY.

Ha BigmiHy Big iHWWX TecTiB, TeCTyBaHHA 6e3neku cnig
npoBoanTn peryndapHo. Kpim TOro, TectyBaHHIO MigOaceTbCs He
TINbKN caM canT abo BeboooaTok, a BeCb CEPBEP MOBHICTHO —

| BebcepBep, i onepauinHa cuctema, i BCi MEPEXEBI CEPBICH.



TecryBaHHS IPOAYKTUBHOCT1 CAalITy

[TlpoBOAUTLCS 3 METOK BU3HAYEHHSA LWIBMAKOAOIl canTy abo
YaCTUHU Mig NEBHUM HaBaHTaXXEeHHAM.

TecTyBaHHA MPOAYKTUBHOCTI BKMOYae B cebe HacCTymnHi
euOu mecmyeaHHs1 MPOoOYyKMuU8HOCMI.

1. HaBaHTaxyBasribHe TECTYBaHH4,

2. TecTyBaHHSA WBMaKoAjl



TecryBaHHS IPOAYKTUBHOCT1 CAalITy

1. HasaHma)xyeasibHe mecmyeaHHsi — HaUMpoCTilla
doopma TecTyBaHHSA NPOAYKTUBHOCTI.

3asBuyan NpoBoAUTLCA AN TOro, Wob OUiHUTU NOBEAIHKY
canty (abo nporpamn) nig  3agaHUM  OYiKyeaHUM
HasaHmMa)eHHsIM. Llum HaBaHTaXeHHAM MOoXe 0OyTw,
Hanpuknag, odikyBaHa KiNbKICTb OAHOYACHO Mpauo4vnX
KOpUCTyBayiB Ha cauTi, WO BYUHAKTL 3agaHe 4ucCro
TpaH3aKuin 3a IHTepBars 4acy.

Takum TMn TecTyBaHHA 3a3BMYan O0O3BONAE OTPUMATU Yac

BiAryKy BCiX HaMBaxnumBilmnx BisHec-PyHKLUIN.



TecryBaHHS IPOAYKTUBHOCT1 CAalITy

OcHoOe8HI uini HageaHmMa)xyeasibHo20 mecmyeaHHSsI.

OUiHKa NPOAYKTUBHOCTI | npaue3gartHOCTi nporpamMy Ha etani
PO3pObOKK | Nepenadi B ekcrnnyataduito;

OUiHKa NPOAYKTUBHOCTI | npaue3gaTtHOCTI nporpamMuy Ha etani
BUMNYCKY HOBMX penisiB, IiHdopmauil, npusHa4yeHol AOng
aBTOMaTM30BaHOro BHECEHHA NEBHMX 3MiH B KOMITIOTEPHI doannu
(patch);

onTumi3auisd NPOaAYKTUBHOCTI ooaaTky, BKI1HOMato4u
HanawTyBaHHA CepBepiB Ta ONTUMI3aLito Koay;

nigbip BiANOBIAHOT ANS UbOro godaTKy anapaTHol (NporpamMHol

nnatgopmmn) i KOHQIrypadil cepeepa.



TecryBaHHS IPOAYKTUBHOCT1 CAalITy

2. TecmyeaHHs1i wWeEUOKOOII — nepeBipka LWBUOKOCTI
3aBaHTa)XeHHHA caunTty ans BU3HAYE€HHHA LLUIBUOKOCTI
BignpauoBaHHA CKPUNTIB, 3aBaHTaXXeHHA 300paXKeHb | KOHTEHTY.

Llen TecT npoBoOMTLCA 3 METOK ONTUMI3auil npouecy
3aBaHTaXeHHA cauTy, a TaKoX BU3HAYEHHS ONTUManbHOCTI
HanawTyBaHb cepBepa.

Y TakoMmy TecTi NnepeBIPSAETbLCA He TINbKM | He CTiNIbKU cam
CauT, CKiNbKM cninbHa 3naromkeHa poboTta BCbOro KOMMIEKCY —
anapaTHOl 4YacTuHU cepBepa, BebcepBepy, nporpamMHoOro gaapa

(engine) Ta iHWKMX KOMMNOHEHTIB caunTy.



TecryBaHHS IPOAYKTUBHOCT1 CAalITy

3anexHo Big CrpsAMOBaHOCTI TECTYBaHHA, NEPEBIPSAETLCA Ta
yM HWa ocobnuBiCTb BebcanMTy. KOPropaTuUBHOIO CauTy,
IHTEpPHET-MarasuHy, CanTy-BIi3UTKU TOLLIO.

3a3Buyan, NpouLec TeCcTyBaHHS OOKYMEHTYETbCA Yy BUMMAOi
TECT-NJSIaHy Ta TECT-KEUCIB.

TecT-nnaH onucye cTpaTerito TECTyBaHHA, METOAM Ta 3acodu
TECTYBaHHS, NOPSAAOK Ta iHLWI 0COBNMBOCTI.

TecT-kemcn OnNUCYTb MOCMIQOBHI  MOKPOKOBI  onepauil

nepesipkn PyHKUioHany nporpamm abo BebdbcanTy.



OO0poOKa pe3yabTaTiB

[IpoTArom ycboro ertany TecTyBaHH4A, dpaxiBelb CTBOPHE Ta
OOMOBHIOE 3BIT NPO BUABMEHI NOMUNKN. [laHnn 3BIT nepegaeTbCcd
ydacHMKaM MPOEKTY, NICMA 4YOro KepiBHUK MPOEKTY BU3HaA4Yae
BiAMNOBIgaNbHOMO 3a BUMPaBneHHs KOXXHOI 3 MOMWUIIOK,

[ani Bu3Ha4yaeTbCA rpaik BUNpPaBNEHHA MOMUIOK, nicng
4Oro NPOBOAUTLCA MOBTOPHE TEeCTyBaHHA 3 METOH KOHTPOJSIHO
SKOCTI BUNpaBneHHA NOMWUIMOK, a TaKoX BIACYTHOCTI HOBUX.

[lo 3aBeplUeHHID TeCcTyBaHHA MNPOEKT roToBUMA A0
PO3MILLEHHSI HA cepBepi I NOBHOLIHHOI pPobOTN, €dEKTUBHO |

cTabiNnbHO BUKOHYIOYM MOKNageHi Ha Hboro Bi3Hec-yHKLT.



[HCTpYMeHTU po3pOOHMKa
(Developer Tools)

IHcmpymeHmu po3pobHuka — Ue NOTYXHUW IHCTPYMEHT
Ons HanarogXXeHHda koaoy BebcauTiB, KM 3a 3aMOBYYBaHHAM
BCTaHOBIeHU B baraTtbox bpaysepax (Firefox, Google Chrome,
Edge Ta B iHWMX).

Kpim BeDOpo3pobOKK, OaHuM I[HCTPYyMEHTapin 0Oyoe Aayxe
KOPUCHWUI TeCTyBalibHMKaM Npu TeCcTyBaHHI BEOANTIB | CTBOPEHHI

bar-penopris.



[HCTpYMeHTU po3pOOHMKa
(Developer Tools)

Ona Toro, wob B 6pay3epi Google Chrome BigkpuTtu
BKraaky Console MoxHa:

e cKopucrtaTtuca rapsdmmm knasiwamm Command - Option - |
(Mac) abo Control - Shift - | (Windows/Linux);

e BUOpaTM nNyHKT MeHw [Jodamkoei I[HcmpymMeHmu >
IHecmpymeHmu po3pobHuka > Console;

® HAaTUCHYTW Knasiwy F12.

Lli cnocobun Developer Tools TakoX npautolTb | B IHLWKX

bpaysepax, Takux sk Mozilla Firefox, Edge.



[HCTpYMeHTU po3pOOHMKa
(Developer Tools)

Onsa Toro, wob BiOKPUTM KOHcoNMb B 6Opaysepi Safari,
HeoDXiQHO B HanawTyBaHHSX 6Opay3epa akTuByBaTWU MEHIO
PO3POOHMKA (AKLLO BOHO BIACYTHE), HAaTUCHYBLLUN

Safari > Preferences > Advanced, i Bigmitutn Show Develop
menu In menu bar, nicnga uboro BU3BaTM KOHCOSb 3a AONOMOIOH
NnoeaHaHHS Knasill

Command+Shift+] abo Develop > Show Web Inspector.



[HCTpYMeHTU po3pOOHMKa
(Developer Tools)

®dyHkuii Developer Tools:
« nepermnag HTML T1a CSS-kogy enemMeHTiB BeOCTOPIHKK
(Bknaaka «Elementsy);
* eMynsAuis BigobpaxeHHA BeOCTOPIHKM Ha MOBiNIbHOMY NPUCTPOI
(Bknagka-ikoHka «Toggle device Toolbary);
* MOHITOPUWHT MoAin Ha CTOPIHLUI 3 BigobpaXXeHHsM nornepeaXeHb
| nromunok (Bknagka «Consoley);
* BUKOHaAHHA JavaScript-komaHa (Bknagka «Consoley);
* nepernsg BCIX pecypciB, WO 3aBaHTaXYKTbCA Ha CTOPIHLI:
KapTWUHOK, CKpUNTIB, Tabnuub CTUMIB, TaKOoX MOXHa MpaBUTU
CKPUMNTK | MOXHa 3aBaHTaXUTK Ha K dannu (Bknagka «Sourcesy);
* nepernag CTaTUCTUKM 3aBaHTaXEHHHA €erfleMeHTIB, a TaKoX
3anuTiB, LLO BigNpaBnanTbLCA CTOPiHKOW (Bknagka «Network»),



[HCTpYMeHTU po3pOOHMKa
(Developer Tools)

* eMynauis 3aBaHTaXEHHS1 CTOPIHKM i3 WTYYHUM ODOMEXEHHAM

lwBuAaKocTi (Bknagka «Networky);

e OUiHKa HaBaHTaXXeHHA Bebpecypca Ha CUCTEMY KopucTyBada

ans ontumidadil (Bknagka «Performance»);

* rnepernag noTOYHOro BUKOPUCTAHHA nNamM’siTi BEOCTOPIHKOMO

(Bkrnagka «Memory», HagBHa He Y BCiX Bepcisix bpaysepiB);

e riepernag Ta pefaryBaHHA OaHUMX cecin, cookie-cbamnis Ta

IHLLKX JFTOKanbHUX CXOBULL BEOCTOPIHKM (BKIaaka «Applicationy);

 nepernsg 3BiTY nNpo 0Oe3nevyHicTb pecypciB  (BKNagka

«Security»);

* Nepernsag pekomMeHgaui ans onTumisauil CTOPIHOK (BKraaka

«Audits»).
.



1. Aocaia>keHHs eA€MeHTIB

Always match Chrome's language | Switch DevTools to Ukrainian JEIEEIEREEEI
x|Lo ements Network .

Visiting NYC? Find events, attractions, deals, Jem

ACCESSIBILITY
The Official Website of the City of New York m ;

[&] NYC Resources NYC311 Office of the Mayor Events onnect Jobs Search

KpanHa niBa KHOMKa B IHCNEKTOPI aKTUBYE IHCTPYMEHT Aangd
BUAINTIEHHSA €eneMeHTIB. AKWO HaBeCTU BKa3iBHUK MULLI Ha Oyab-
SKWA enemMeHT, MOXHa Ai3Hatuca uoro Hassy 4um D, po3mipu,
BHYTPILLHI | 30BHILLHI BIACTYNWU, MeXY. AKLO KNIKHYTU Ha BUAINEHNN
efleMeHT, Yy BiKHi HWX4Ye MOXHa nobaynTn wnoro BUOiINEeHUM
BeepenuHi ctpyktypu DOM .



AAaTITUBHUN AU3alTH

Visiting NYC? Find evants, attractions,
deals, and more at nyctourism.com »

Mayor Eric Adams Delivers Remarks at
SYEP Kick Off Event

HacTtynHa KHOMKa
(Toggle device Toolbar)
O03BOMNsie BUBpaTn pexum

emynauii MOBINIbHOro
npuctpor. Lle 3pyyHun
IHCTPYMEHT ons

TeCTyBaHHSA B  PI3HUX
PO3LUMPEHHAX €eKpaHy |
nepeBipkn BiOobpaXKeHHs
canty  Ha MOBINBbHUX
NPUCTPOSX.

Y BEPXHbOMY MEHK MOXHa BuMOpatn TUn MOPUCTPOD And
emMynauii, BCTAHOBUTU PO3LUMPEHHA e€eKpaHy BPYYHY, 3MIHUTU
OpPIEHTALLIIO 3 BEPTUKAlNbHOI Ha rOPU30OHTasIbHY Ta HaBMNakKu. 4



3. Elements (EaemenTn)

facebook

(~:

CrtBopuTH 0BNiKkoBUM 3anuc / AL g 0 e incmiiiabinsan
div.mbs. 52lq. 9bp_fsl.fwb.fch e e
i =b 521 b sopuTn obnixoswi

3apeecTpyBaTucs

BukopucTOBYETLCSA ang nepernaay Kooy CTOPIHKN,
BigobpaxaeTbes y Burnaai DOM — gepeBa eneMeHTiB.



3. Elements (EaemenTn)

Built for
developers

[licna kniky npaBoo
Knasillero MuLLi Ha Oyab-
SKAA  eneMeHT MOXKHa
aonaTtu aTpmbyTn,
pegoaryesartiu IX,
BUOANMUTN eneMeHT I3
CTPYKTYPWU CTOPIHKKM abo
npuxoBatn  UOro, Yu
aogatu efieMeHTy
rncesaoKnacu.

Ona 3amviHm HTML-enemeHTa HeobxigHO BMBpaTn NOTPIOHUIA TET,
HaTUCHYTM F2 i B Onoui, Wo BiOKPUETBCS, MOXHa byae 3MIHUTU KUOro
3MICT, godaTu iHWI aTpubyTn LUbOMY TEry, a TakoX OodaTu IHWWA Ter

nepen 4u nicnga gaHoro.



4. Console (KoHcop)

B uiv Bknagui BigobpakatoTbCA BaXnMBi MOBIAOMIIEHHSA MNPO
pobOTYy canTa, MOMWUIKK | NonepempkeHHs, noru ans po3pobHuKiB, a
TaKOXX B KOHCOJSTi MOXXHa BUKOHYBaTW JavaScript kog.

OyuweHHs1 KOHcOI:

[1Ns oYnLLEHHA KOHCOMNI HEOOXIOHO:

e KnikHYTN NpaBolo KNaBilLE MULLI | B KOHTEKCTHOMY MEHIO BUBpaTK
nyHKT Clear Console.

e Beectn komaHay clear() 3 Command Line API B koHconi.

e Bunssatn komaHay console.clear() i3 Console API i3 ckpunTa.

e Bukopuctatn rapsdi knasiwi: dEK abo “L (Mac) Control — L
(Windows i Linux).



4. Console (KoHcop)

facebook

CtBOopuTH OBNiKOBUM 3anuc S bCﬂ!

Lle wsunaxo i npocTtc )
Save as

LIFO ey esnsagisn ~preywnp@ NPU3HAYEHO ANSA PO3POOHMI

1 croau BCTaBuTH, WO yBiIMKHYTU cbyHKUito Facebo

ue waxpai. BukoHasLwum Ui gii, BM HagacTte iM 4ocTy

Mepernsaxbre https://www.facebook.com/selfxss an:

AKWO KMIKHYTM NpaBol0  KMasille MU, TO BIOKPUETLCH
KOHTEKCTHE MEHIO, B S$IKOMY MOXHa O4YnuCTUTU KoHcomnb (Clear
Console), o4ncTuUTM ICTOpiIt0 BBEOEHHA KOMaHO | napamMmeTpiB B
koHcornb (Clear Console History), 30epertn nor KOHCOSli B OKpeEMUU
doavn.



4. Console (KoHcop)

HeobxigHO 3BEpHYTW yBary Ha Te, WO noru 30epiraloTbCa B
pamMKax MOTOYHOI CTOPIHKM 3 MOMEHTY BIOKPUTTS KOHCOMI, a He
3aBaHTaXXeHHA CTOPIHKN. ToMy, SKLLO crnodaTtKy BIOKPUTU CTOPIHKY, a
NOTIM BIAKPUTM KOHCOSb, TO MOMUITKN HE ByayThb BigobpaxaTtncs, Xou |
OyayTb Ha CTOPIHL.

TakoX BapTO 3BEPHYTU yBary Ha Te, WO KOHCOMb Bigobpaxkae
TAKOX MOMMSIKA PI3HMX BCTAHOBMEHUX MMIariHiB i po3WMpeHb OSS
bpays3epa, BpaxoByoun BipycK (BOHM TaKoX NPOMUCYOTLCA SK NriariHuv
abo pO3LUMPEHHS).



5. Sources

Bknagka, B SKin BigobpaxaroTbcsa BCi hannu, Wwo NigkodeHi ao
NOTOYHOI CTOPIHKWU, TAKOX MOXHA NepPernaHyT IX 3MICT.

Akwo ue 30bpakeHHs, To byae BigobpaeHe BOHO came, SAKLLO
HTML-cTopiHKa, MOXXHa Byae nepernsanyTh 1 Koa, skwo annn CSS
abo JavaScript - ToO MOXXHa Byae He TifbKK nepernagarty iX BMICT, ane
N peparyBatm Moro, abo, 3a HeOOXigHOCTI, CKOMitoBaTW KOO M
30epertn noro sk HoBUM doanrn.

TakoXX BKNagka [OO3BOSIIE  CTBOPHOBATU  TOYKM  3YMUHKU
(Breakpoints) ona HanaromkeHHs Koay.



6. Network

Ll BkNagka O03BONSIE BIACTEXUTU 3aBaHTaXXEHHS CTOPIHKM | BCIX
doannis, SKi UA CTOpiHKa NIATArye npu 3aBaHTaXKeHHi (Ha3Ba paunnis,
crtatyc (Bignosigb cepsepa), TMnN doauny, iHiuiatopun anny, po3mip
danny, 4yac, 3a 9Kknn BiH ByB 3aBaHTaXXEHUN).

Timeline — nocnigoBHICTL 3aBaHTaXXEHHA BCIX danniB Ha
CTOpPIHUI. B HWXHbOMY psOKY BigoOpaXkaeTbCsl KifbKiCTb 3anuTiB, LLO
Oynn HagicnaHi cepBepy, 3aranbHa KifbKiCTb MepegaHnx OaHux,
3arasibHMK Yac 3aBaHTaXXeHHA BCIX oaunis IBCIX 3annTiB.

DOMContentLoaded — 4ac, 3a akun Oyge 3aBaHTaXXEHO BECb
HTML-kog 1 nobygosaHe DOM-gepeBo cTOpiHOK, Load —
3aBaHTa)XEHHA YCiIX HeoOXidHMX pecypciB, WO BMANMBaKTb Ha
BiJOBpaKeHHS CTOPIHKMN.



6. Network

Cekuin «Request/responsey:
- Request sent - yac, 3a skmin 3anuT Oyno BianpasreHo Ha cepBep.
- Waiting TTFB (Time To First Byte) - yac, 3a skun cepBep ornpaLoBaBs
3anuT i BignpasuB NepLunini 0anT KNIeHTY.
- Content Download - yac 3aBaHTaXXeHHS1 KOHTEHTY.

Cekuia «Connection Start»:
- Stalled - 3anuT moxe OyTN 3yrnMHEHO 3 Byab-AKOT MPUYNHM, LLO ONMMUCaHI
B Queuing.

Cekuina «Resource scheduling»:
- Uepra sanutiB B bBpay3epi, sika MOXe YTBOPUTUCA 4Yepe3 HaCTYMHI
NPUYNHMU:

® ICHYIOTb 3annTK 3 BifbLL BUCOKMUM MPIOPUTETOM.

e [Ina uboro mkepena Bxe BiOKpuTo wicte TCP-3'egHaHb, WO €
mexetro. BukopuctoByetbed Tinbkn gna HTTP /1.0 HTTP / 1.1.

. © bpaysep KOpoTKOYaCHO pPO3MNoaifife Yac ans KeLuy. 4



6. Network

AKLo KNikHYTM Ha dpann i3 cnucky y Bknagui Name, To BIOKPUETLCS
gogatkoBe BIKHO, B SIKOMY  BigoOpakeHi BnactuBoOCTi  0bpaHoro
erlieMeHTa.

Koau Bignosiai cepBepa noginstoTbca Ha 5 OCHOBHUX KNaciB:

1xXX — IHgopMaUinHI Koau, WO BIAMNOBIAAOTL 3a npouec nepenad
OaHux. BoHn Tumuacosi, IHOPMYKOTb MNPO Te, WO 3anuT NPUUHATO |
obpobka TpuBae.

2XX — ycniwHa obpobka. 3anuTt Byno oTpumaHo i ycniluHO o0bpobreHo
cepBepom.

3xX — nepeHanpaeneHHs (peaupekTt). L Bignosigi cepeepa
NoBIAOMNMATE NPO Te, WO HeobxigHO BWMKOHaATW nodanbli Ail angd
BUKOHaHHZA 3anuTy.

4xX — noMurika Kkopuctysada. Lle o3Hauae, LWo 3anut He Moxe ByTu
BUKOHAHMWN 3 OO BUHMW.

bxx — nomunka cepBepa. OO6OB'SI3KOBO  BigobpaXkaeTbCs
I'IS)Bi,EI,OMJ'IeHHFI, LLIO HE MOXKE onpautoBaT 3anuT i 3 SKOI MPUYNHM.



6. Network

Hanpuknag, Koa 3

Name X Headers evie
p—
referer_frame.php

Request URL: https:
referer_frame.ph
: = PP Request Method: GET
Treferer=https%3A...
_ Status Code: @ 200
| anchor?ar=18k=6...
s A 2 Remote Address: 31.
bframe’hl=rudv-=...

Referrer Policy: origi

Koo 403 Forbidden

cratycom 200 OK o3Hauyae,
LLIO 3anuT BMKOHAHO YCHiLHO
BIONOBIAHO OO0  OYiKyBaHb
KOpucTtyBada — MOTPIOHI AaHi
ICHYIOTb | OOCTynHI  Ons
nepernsay.

(BiomMoBreHo y O0CTyni) NOBEepTaeTbCA y TOMY

//uk-ua.facebook.com/

13.81.9:443

n

BUNAaAKY, KONy KOpUCTyBayvy 3a00pPOHEHUI AOCTYN OO0 JOKYMEHTA.

Jlame
view_pending_rods_js.js
employees_js.js

_| dop_new_js.js

_| dop_add_remark_js.js

_| glyphicons-halflings-regular.w

""""'l‘ ek
Jgetnaviearot

-

-
rev Kecrnone

X Headers

4 | ¥ General
Request URL: http://2ppl65-16n1:8034
Request Method: OPTIONS
Status Code: @ 403 Forbidden
Remote Address: 18.103.96.56:8084

SeDOEA satAdAatrahacana
wsrFOra/getdatabasename

Referrer Policy: no-referrer-when-downgrade

¥ Response Headers

Accocc-Cantral-Allaw-Credentiale +rus




7. Performance

Fye WA SMOONAITNOIREINOUAIAOCRDCS _ ONBTAD T SIND 1M TRIONBINOONEY (The L
.

B uin Bknagui Takox aybntoetbca pagok Timeline, gk i y Bkagui
Network, ane B Oinblu po3ropHyTOoMy BapiaHTi. OkpiM Mepexi B Ljin
BKMagui MOXHa BIOCTEXYyBATM BUKOHAHHA  JavaScript-kogy i
3aBaHTaXXeHHA NaM'aTi, CKiflbKM MPOLECOPHOro 4acy Lue 3anMae.
Moxe BMKOPUCTOBYBATUCA TeCTyBalnbHUKAMU O MepeBIpKM
NPOOYKTUBHOCTI, LUBWOKOCTI 3aBaHTaXXeHHS CcanTy, MOLUyKy Crabkmx
MiCLb | MOXIMBUX LUNAXIB ONTUMI3aL,l.



8. Memory

Bknagka, 3a 4onomMororo sikol MOXKHa BiCNiAKOBYBaTU HaBaHTaXXEHHS
BUKOHaHHA JavaScript kogy Ha npuctpin, wo TecTtyetbcsa. Mae Tpu
npodini:

e Heap snapshot — Bigobpaxae poanogin nam’siti cepen 06’ekTiB B
KO CTOPIHKK, a TaKoX rMoB’sidaHi 3 HUMu DOM-enemeHTu.

e Allocation instrumentation on timeline — Bigobpaxae po3anoain
NamMm'aTi cepen 3MiHHMUX B KOAI CTOPIHKKU, LIeW MeTod 3aCTOCOBYETLCA ANA
I30M14Lil BUTOKIB nam’'siTi.

e Allocation sampling — Bigobpaae po3nogin nam'aTi Ha BUKOHAHHS
JavaScript-doyHkuin.

@



9. Application

Bknagka, B ki BigobpaxatoTbCsa AOCTYMNHI CxoBULLA:

e Local storage — Bigobpakae, oe MoXxHa NepernsHyTn, ki 3MiHHI

30epirae CTOpiHKA Ta IX 3HA4YeHHsA, SKi MOXHa 3MIHUTU Yy pasi
HeobXiaHOCTI.

e Session Storage — 30epiratoTbCa AaHi NOTOYHOI CECil.

e Cookies — 30epiratoTbCd BCi AaHi cookies canTy.

Ounctntn cxosua canmty MoOXHa 3a gonomoroto kHonku Clear.
OunLeHHs HeobXxigHO BUKOHYBAaTW MiCrA OHOBMEHb BEPCIM MPOAYKTY,
OHOBJITEHHHA doannis KOHQpirypaujl, CTUNIB, noaaBaHHA/3MIHN
doyHKLiOHaNbHOCTEN BEOCANTY Ta iHLUMX 3MiH Ha CepBepi.

10. Security

Bigobpaxkae npoTtokon 6e3neku, sIKWO BiH ICHYE, a TakoX AaHi Npo
cepTudoikat 4aHoro NigKNYeHHS.



11. Audits

Bknagka, ¢gka  gonomarae
BU3HAYNTU OesKi npobnemu camty,
LLIO TECTYETLCH.

BigOyBatoTbCsl NepeBipKn TOro,
S BBIMKHEHE CTUCHEHHS,
KELYBaHHSA, BWU3HAYa€ETbCHA, YU €
HeBuKopucToByBaHi CSS npasuna.

3a OOMOMOroro LbOro
IHCTPYMEHTa MOXHa  MpPOBECTU
ayouT canty | nepernaHyTu
npobnemMHi Micus, WO BRMBaOTb Ha LIBUAKICTbL poboTtn. MoxxHa
NPOBECTN ayauT SIK AN AECKTOMHOI, Tak i 4N MOBINbLHOI BEPCIT canTy,
oOpaBLUM BiAMOBIgHI NAapaMEeTPU B HaNawTyBaHHSX nepen 3anyCcKoM.




