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HocimkeHo npobieMy aBTOMAaTH30BaHOTO TECTYBAaHHS IIporpaMHoro 3atesmeueHus (I13) Momynis indopmariii-
aux cucteM (IC) Ha mpukiani TectyBaHHS BE6-3aCTOCYHKIB. PO3risiHyTO CX€My TeHeparlii TECTOBUX CLIEHAPIiB st
tectyBaHHA 13 MomymiB IC (Ha mpuknani BeG-caliTiB BU3HAUYEHO1 IIpeAMETHOI 00/1acTi). 3aIIpOTIOHOBAHO TEXHOIO-
Tifo oIrTMMi3alii MpolteciB TecTyBaHHS BeG-CailTiB 3 BUKOPUCTAHHAM CIEIiali30BaHOTO TECTOBOTO (hpEMMBOPKY Ta
iHCTPYMEHTIB CHCTEMH KepyBaHHS KOHTEHTOM Sitecore CMS. Po3risHyTo MOXIIHMBICTE 3aCTOCYBAaHHS B 3aIIpOTIO-
HOBaHiil CUCTEMi TeCTyBaHHS KOHIIETIIil Ge3mepepBHOi iHTerpartii Ta goctasku (CI/CD), mo n03BoNs€E 3amycKaT
Pi3Hi THIIM TECTiB Ha KOXHOMY €Talli TECTYBAaHHS i 3aBEPIIYBATH iX PO3TOPTAHHAM TECTOBAHOI'O KOXY B KiHIICBMIA
npoxyKT. IIpalie3naTHICTh 3aIpPOIIOHOBAHO0I TEXHOJOTII aBTOMATH30BAHOTO TecTyBaHHA MoxyiiB IC mocrmimkeHo Ha
MPUKIANi TeCTyBaHHS BeO-3acTOCYHKiIB. BH3HAYeHO, IO BUKOPUCTAHHS ITi€l TEXHONOTIi JO3BOISIE CKOPOTUTH BH-
TPaTH 9acy Ha TECTYBaHHS Be6G-IOHaTKiB.

ABTOMATHU30BAHE TECTYBAHHSA, BEB-3ACTOCYHOK, ®PEMMBOPK, TECTOBUI CIIEHAPIN,
THO®OPMAIIIMHA CUCTEMA, TECTOBA MOJEJID

S.G. Udovenko, V.A. Zathey, O.V. Teslenko, L.E. Chala. Automated software testing of information systems
modules. The paper explores the problem of automated software testing (SW) of information system (IS) modules,
using web application testing as a case study. A scheme for generating test scenarios for IS module testing is presented,
specifically applied to websites within a defined subject area. The paper proposes a technology for optimizing website
testing processes using a specialized test framework and Sitecore CMS tools. The integration of continuous integration
and delivery (CI/CD) concepts into the testing system is examined, enabling the execution of various types of tests
at different testing stages, culminating in the deployment of the tested code as a final product. The performance of
the proposed automated testing technology is evaluated through web application testing, demonstrating a significant

reduction in the time required for testing processes.
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Beryn

OyukuionaneHi Momyni indopMaiiitHol cucTeMH
(IC) — e B3aeMOIOB’A3aHI YACTMHHU CUCTEMHU, KOXHA
3 JKUX BUKOHYE IIeBHi (DYHKITii, HEOOXimHi s JHOCHAT-
HEHHS 3arajbHOi METH CHUCTEMH. BOHM CKIamaloThCs
3 EJIEMEHTIB, AKi BH3HAYAIOTh (PYHKITIOHANBHI MOXIIH-
BOCTi CHCTEMH Ta 3abe3nedyrors ii podory [1].

Icaye mumpoka rpamamist momynis IC (MIC), mpo,
HacaMmepenm, 3ajeXuTh Bl (QYHKIIIOHAIEHOrO IIpH-
3HAYCHHS iHGQOpMAIIIHHUX CHCTEM Ta iX CTIPYKTYPHHX
ocobmmuBocTelt, BriM, Taki Momymi, K (QyHKITIOHAIBHI
TICHUCTEMH Ta CIEIiali3oBaHi BEO-TOTATKU (30KpeMa
BeO-caiiTy cTpykTypHHX ommHMITh 1C) € ImpuTaManHuME
IS TIepeBaXHOoi OirbImocTi po3pobmoBanux I1C.

IIe 00yMOBIIIOE BAXKIUBICTh YBaXHOTO CTABICHHS IO
CTBOPEHHS T4 YIOCKOHAJIECHHS €()EKTHBHUX TEXHOJOTii
00yI0BH BeO-I0MATKIB, 9K BAXKIMBUX MoayiriB IC.

3amopykor0 e(EeKTHBHOCTI CTBOPIOBAHHX MOIY-
aiB IC e po3poOiieHHsI IIpalle3gaTHOTrO IPOrpaMHOrO
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3a6e3nedenna (113 MIC). BaxioueuM eTamoM po3pob-
KH TIpOTpaMHOro 3a0e3lmedyeHHs] € €Tal TECTYBaHHS.
CxiamHicTs i pisHOMaHiTTS QyHKIi# cygacHHX IIporpaM
BMMAara€ 3aCTOCYBaHHS CHEI[ialbHUX METO/IB aHai-
3y CTaHy i Ipalle3gaTHOCTI IPOTPaMHOr0 3abe3medeH-
HY MPOTATOM YCHOTO LIMKITY PO3POOKH, BIIPOBAIKEHHS
Ta CYIpPOBOMYy. Y IMPOKOMY CEHCi, TECTYyBaHHSA — IIE
OMHA 3 TEXHIK KOHTPOIIO SKOCTi, KA BKIIOYAE TUIAHY-
BaHHs, CKJI4IaHHSI TECTiB, OC3MOCEPEIHE BUKOHAHHSI
TECTYBaHHA T4 aHATI3 OTpUMAaHMX pe3ynbrariB. Ha cro-
TronHi 3a0e3neYeHHs AKOCTi MPOrpaMHMX IIPOAYKTiB, 11O
KOHTPOJIIOETLCS HA €TAIli TECTyBAHHS, € OIHHUM 3 IIPO-
Bimnux Hanpsmis B [T-immycrpii.

Ho Halbinbll BAXIUBUX KPUTEPiiB BUOOPY TEXHOINO-
rii CTBOPEHHS Ta TECTyBaHHA BeO-CaMTiB CIim BiTHECTH:
PO3Mip Ta THIT MPOEKTY; CKIAIHICTh IIPOEKTY; MBUIKICTh
PO3pO0KHM; BAPTICTh MOCYT CHEI[aNiCTiB; HASIBHICTb I0-
CTYITHHX iHCTPYMEHTIB I pO3p0O0KH;, THYIKICTh pillleH-
HSI; TEHIEHITii PO3BHTKY IIPOEKTY; HASABHICTH IeTaIhHOI
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IOKYMEHTAITii, BapTiCTh IIITPUMKM, Kpociuardop-
MEHICTh; MOXJIMBICTh iHTErpamii 3 iHIMMMHU pieHHIMUI
oo [2, 3].

ABTOMATH3AIliA TIPOILECIB TECTYBAHHS IIPEICTABIISIE
OCOOIUBHIL iHTEPEC, TOMY 110 HO3BOMSAE 3HAYHO CKOPO-
TUTH 94C MPOXOKCHHS CUCTEMOIO IIOBHOIO KOMILIEKCY
TECTOBUX CIIEHApiiB Ta MiHiMi3yBaTU IIpM IIbOMY Kilb-
KiCTh TPYIOBHX BATPAT HA IIE€H IIpoItec. ABTOMAaTH30BaHi
CHCTEMH TECTYBAHHS BXE CTAIM HEBilI €MHOIO YACTHHOIO
nporneciB po3podku MomyniB IC. OcobimBy yBary ciin
npunimmta chepi Be6-po3pobOK, MO CTPIMKO PO3BHBA-
€TBCSI TA CTA€ BCE OLIBINT IMOMMPEHOIO 00JIACTIO B iHXe-
Hepii nporpaMHOro 3a0e31eYeHHs.

B obmacti Be6-p0o3po60K Ha CHOTONMHINIHIA IEHB iC-
HY€ BEJIMKA KUIbKIiCTh pi3HUX CUCTEM aBTOMATHU3Allil TeC-
TYBAHHS, IO BiIpi3HAIOTECH (DYHKITIOHATEHUMHA MOX-
JIMBOCTAMH, CTYIICHEM CTAHIAPTHU3allii, OIPAIIOBAHHAM
TMPU3HAYEHOTO I KOPUCTyBada iHTepdeicy, npaBuna-
M JineH3yBaHus [4, 5].

Hespaxatoun Ha T€, mo B 061acTi TeCTyBaHHS BEO-
3aCTOCYHKIB (30KpemMa, BebO-caittie MIC) 3miiicHIOETE-
Csl BEJIMKA KUTBKICTh TEOPETUYHUX Ta HMPAKTAYHUX J[O-
CIIDKEHb, B Hill HOCI 3aMMINAETHCS YMMAJIO BAXKIMBUX
MHUTaHb, MO MOTPeOYIOTh BupimeHHs [6]. OmHUM 3 HUX
€ nmoOymoBa CHCTEM 4BTOMATUYHOIO TECTYBAHHSA BeO-
CaTiB Ta TEHEpAIlis TECTOBUX CIIEHAPIiB I HUX. Takum
YHHOM, PO3po0IeHH ¢(DeKTUBHOI TEXHOJIOrI TeHepalii
TECTOBMX CIIEHAPiiB Ta YHiBepcaATbHMX IMTA0IOHIB IJI aB-
TOMAaTUYHOI'O TECTyBaHHSA BeO-CalTiB € aKTyalbHUM 3a-
BOAHHAM.

Crim TakoX 3a3HAYATH, IO HA CEOTOTHI ITOTYXHHMM
3ac00aMM aBTOMATH30BAHOTO TECTYBAHHSI CTBOPIOBAHUX
BeO-cailTiB € 3acTocyBaHHS (DPEHMBOPKIB (CepemOBHII
PO3pOOKHM I MPOTPAMICTIB 3 TOTOBUMH ITA0JIOHAMHM Ta
IHCTpYMEHTAMH) T4 CHCTEM KepyBaHHA KOHTeHTOM CMS
(Content Management System), IpuU3HaYEeHUX IJIsI Opra-
Hizarii Be6-cailTiB 9m iHmux indopMamiiiHix pecypciB B
InTepHeTi yu OKpeMuUX KOMIT'IOTEPHUX Mepexax. B 3a-
TabHOMy BUIIagKy CMS BUKOPHCTOBYETHCS SIK TOTOBE
pillIEHHS, B AKOMY IOTPiOHO JIAIIE HAJNAIITYBATH KOH-
TEHT, IIPOTE HA OCHOBI (OPEIMBOPKY MOXHA CTBOPUTH
BiracHy CMS min crrenudiky T2 QyHKIIOHATBHICTb IIPO-
exTy. OmHolo 3 Takux cucteM € Sitecore CMS. Sitecore
CMS Buxkopuctonye 1iardopmy ASP.NET i npaitoe iz
yopasniaaaM 1IS (Internet Information Services), mio
BiIKpHBa€e 9YHMMal0 MOXIIMBOCTEH i po3poOku BeO-
3aCTOCYHKIiB.

Mero1o mi€i cTaTTi € po3poOIIeHHS Ta HOCIIKCHHS
TEXHOJIOIi1 ONTHMi3allii IpoleciB aBTOMAaTU30BaHOTO
TECTYBAHHSI BEO-CAiTIB 3 BUKOPHMCTAHHIM 3aIIPOIOHO-
BAHOTO TECTOBOTO (hpedMBOPKY, 3acobiB Sitecore CMS
TA TEHEPAIlii TECTOBUX CIIEHAPIiB.

Pearizamis Takoi TexHOIOTIi JO3BOIUTH ABTOMATH3Y-
BaTH IIpoUeAypy (PYHKIUIOHAIBHOTO TECTYBAaHHSI PO3PO-
omoBanux Beb-3acTocyHKiB IC Ta CKOpOTHUTH CyMapHi

BUTPATH HA PEaIi3allil0 XUTTEBOTO MUKIIY iX IIPOCEKTY-
BaHHA.

BinnmoBizHO 10 MOCTaBJIEHOI METH BHUPIlIYIOThCA TaKi
3aBIAHHA:

— aHayii3 iCHYIOYMX TEXHOJIOTii aBTOMAaru3aiii Mo-
IyILHOTO TECTyBaHHsI Be0-3aCTOCYHKIB iH(MopMariitHoi
CHCTEMU,

— Po3po0JIEHHS CXEMM Te€Hepallii TECTOBUX CIIeHapi-
iB ju1s aBroMatuaHOTO TectyBaHHS [13 momynis IC (ua
IpuKIiIan BeO-caiTiB BU3HAYCHOI IIpeIMEeTHOIL 00J1acTi);

— pO3po0JIEeHHS TEXHOJIOTIl OITTMMi3allii MpoIeciB
TECTYBaHHS Be6G-CaWTiB 3 BUKOPUCTAHHSM IIPOIIOHOBA-
HOTO TeCTOBOTO (PpeitMBOpKY Sitetest Ta 3acobiB Sitecore;

— EKCIIEPMMEHTAITBHE JTOCITIIKEHH 3aIIPOIIOHOBAHO-
TO IiTXOmy.

1. Texnrosorii aBTOMATH3AIIIT TECTYBAHHA

DyHKITIOHATBEHE TECTYBAHHS MOIYII iHdopMaiitHol
CHCTEMH — IIe IPOIEC NEPEBipKU TOrO, K IIPOrpaMHE
3a6e3meueHHA MOIYJI BUKOHYeE TieBHi (yHKiIii, mTopis-
HIOIO9M HOTO TIOBEMIHKY 3 BUMOTaMu. MeTa Takoro Tec-
TYBaHHA — MEPEKOHATHCS, 110 MOAYJIb CHCTEMMU IIPAITIOE
BigmoBimHO 10 criermikaiiii,

HJo OCHOBHUX THIB (YHITIOHATHOTO TECTYBAHHS
Ciim, 30KpeMa, BiIHECTH MOMYJIbHE TECTyBAHHS (II€pe-
Bipka oKpeMux MomyiiB abo xommroneHTiB IC) Ta imTe-
TpailiiiHe TeCTyBaHHS (TepeBipKa B3a€EMOJil MiX Pi3HH-
mu MomystMulC).

MonynbHe Ta iHTerpauiline TeCTyBaHHS 3a3BUYai aB-
TOMAaTU3YIOThCS, 1O JAO3BOJSE 3HAYHO MPUCKOPUTH 3a-
TaJILHUI MPOIIEC TeCTYBAHHS i 3HU3UTH PU3AK IIOMIIOK
[7, 8].

V¥ xownrekcti TectyBaHHs [13 momyniB IC dyHkITiO-
HaJlbHE aBTOMAaTU30BaHE TECTYBAHHS MOXE BKIIIOYATH:
TIEPeBipKY BBEICHHA Ta 00pOOKM JaHKX; IIEPEBIPKY IIpa-
BIWIBHOCTI BimoOpaxeHHs iHdopmarliii; TecTyBaHHSA poO-
60TH 3 iHTepdelicoM KOPUCTYBada, MEPEBIpKY 0OpoOKH
Pi3HUX CIIeHAapiiB KOPUCTYBadiB; TECTYBAaHHS Oe3TEKU Ta
aBTOpPU3alIii.

Ha crorofHi iepapXxito TEXHOJIOTi it aBTOMATU30BAHOTO
TECTYBaHHS (Bill BUIOTO PiBHA 0 HIDKHBOTO) MOMYJIIB
IC MOXHO YMOBHO Bifo0Opa3suTH HACTYITHUM YHHOM [9]:

— TeCTyBaHHS IIifi yIPaBJIiHHSIM IIOBEIiHKOIO;

— TECTYBaHHS TNl YNPaBIiHHIM KIIO9OBMMM CJIOBA-
MWU;

— TECTYBaHH4 TIiJl yIPaBIiHHAM AaHUMM;

— 3amucC Ta BiITBOPEHHS,

— BUKOpHUCTaHHS (PpeiiMBODKIB.

KoxHa 3 1iux TeXHOJIOTiil aBTOMAaTU3aMii TECTYBaHHS,
B CBOIO 4epry, 0a3yeThcs Ha BimmoBimHoMy Habopi Tex-
HigHUX pimeHb (IHCTPYMEHTATLHUX 3ac00iB, MOB IpO-
IrpaMyBaHHS, CIIOCOOIB B3a€EMOIil 3 TECTOBAHUM 34 CTO-
CYHKOM TOIO) Ta MA€ CBOI TIEPEBATH Ta HEIOJIKH.

binbnricTh CydacHHMX TEXHOJOTIN aBTOMATH3AaIlii Tec-
TYBaHHS MaKCUMAIBHO C(QOKYycOBaHI Ha TEXHITHHX
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4CIeKTax IOBEHiHKM TECTOBAHWX MOIYJIB Ta MAlOTh 3a-
TAIBHUI HEAONIK: 3 iX JIOMOMOTOI0 CKIIQJHO TIEPEBIPATH
BHCOKOPIiBHEBI ClieHapii, MO0 Mpu3HAYeHi Ijis KOPUCTY-
Bayva (a caMe B HHUX i 3aIiKaBJI€Hi 3aMOBHHAKM i KOPHCTY-
Bayi). [leif HemOIiK 9aCTKOBO BUIIPABISIE TECTYBAHH ITilT
KepyBaHHAM MoBeNiHKOIO (Behavior-driven development,
BDD), ne axiieHT poOHTBECSI HE HA OKPEMHX TEXHIYHHX
eTANIX, 4 Ha 3araibHiil mpane3nataocTi [13 Mmomyis mpu
BUPIMICHHI TUIIOBUX KOPUCTYBATbHUIIBKHUX 3aBIAHb.

Takuii migxin HE TiMBKKW CIIPOIIYE BUKOHAHHS IUJIOTO
KJIacy IepeBipoK, a i MoJIernye B3aEMOIII0 MixX po3po0-
HUKAMH, TECTYBAJIbHUKAMHM, Oi3HEC-aHANITHMKAMH i 3a-
MOBHMKOM, TOMY III0 B OCHOBI IIiIXOMy JIEXUTb JOCTAT-
HBO npocTa dhopmyna «given-when-then»:

— given («3a YMOBH»): OIIMCYE TIOYATKOBY CHUTYAIIilO,
B SKill 3HAXOMUTHCH KOPHUCTYBaY B KOHTEKCTI poOOTHU
3 TECTOBAHUM 3aCTOCYHKOM;

— when («skmo»): onmcye HaGip il KopuCTyBada
B IaHiil cuTyanii;

— then («romi»): onucye O4iKyBaHY MOBENIHKY IPO-
rpamMu Moy IC.

Takuii pUHIATI ONKCY TIEPEBIPOK [I03BOJSIE HABITH
YYaCHUKAM IIPOEKTY, 1110 HE MAaIOTh CIIeliaJIbHOI Iiaro-
TOBKM, OpaTy yJacTh B po3poOIli i aHATi3i TecT-KeiciB,
a mig daxiBIiB 3 aBTOMATH3AIIil CIIPONIYETHCS CTBOPEH-
HS KONy aBTOMATHM30BAHUX TECT-KEMCiB, TOMY 110 TaKa
dopMa € CTaHIAPTHOIO, €AWHOIO i P IBOMY HAIAE
IIOCTAaTHRO iHGOPMAIIil UIT HAMMCAHHS BUCOKOpPiBHE-
BUX TECT-KCHCiB. ICHYIOTh CHEIianbHi TEXHi4HI pilmIeH-
Ha (manpukiian, Behat, JBehave, NBehave, Cucumber),
1110 CIIPOINYIOTh Peajii3allilo TeCTYBaHHA i KepyBaHHIM
TIOBEiHKOIO.

Henonmiku TtecryBamHsa mim yOpaBIiHHAM IIOBETiH-
KOIO: BUCOKOPIBHEBI IOBEIIHKOBI TECT-KEHCH IIPOITyCKA-
I0Th 0araro merancii, a TOMy MOXYTh HE BUSBUTH YaCTH-
Hy IIpo0JIEM B 3aCTOCYHKY 260 He HaZaTh HEOOXimHO1 WIst
PO3YMiHHS BUSIBIICHO]I ITpoOieMu indopMaii.

TectyBanHsT Iim yNpaBiHHSM KIIOYOBUMU CIIOBA-
MU € JIOTIYHMM PO3BUTKOM illei IIpo BMHECEHHSA 30BHi
TeCT-Keiica MaHWX Ta KoMaHp (ommcy miit). IIpukmamom
iHCTpYMEHTANBLHOIO 3aco0y aBTOMAaTM3allii TECTyBaHHS
M KEPYBAaHHSIM KIIOYOBUMH CJIOBAMM € (hpeitMBOpK
Selenium IDE, me XKoXHa oIepaiist TeCT-Keiica OIMCy-
€THCS B BUITISUII: JTist (KJIIOYOBE CJIOBO) — HEOOOB I3KOBHiA
napamMeTp 1 — HeoO0B’I3KOBHIA TapaMeTp 2.

IlepeBaru Ta HEMONIKK TECTYBAHHS ITiji YIIPABIiHHIM
KIIIOYOBMMH CJIOBAMMU:

— IEpEeBaru: MaKCUMAILHE YCYHEHHS HAJIMIipPHOCTI
KOy TecT-KeiiciB; MOXIIMBICT HOOYIOBU MiHi-(hpeitM-
BODKIB, SIKi BUPIIIYIOTh IMHAPOKOi CHEKTP 3aBIAHb; ITifl-
BUINECHHS PiBHA a0CTpakilii TECT-KEWUCIiB i MOXITUBICTh
ix apamraiii ;s po6oTH 3 PIsHUMH TEXHITHAMU PillleH-
HAMU, 3py4HE 30€piraHHA i 3PO3yMITMA JUII KOPUC-
TyBa4iB (popMaT JAHUX i KOMAHH TECT- Keifca, MOXIU-
BiCTh TTOBTOPHOT'O BUKOPUCTAHHSI KOy TECT-KEUCIB I
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BUpPINICHHA HOBHX 33BIaHb; MOXIIMBICTh PO3IMIHPEHHS
(momaBaHHS HOBOI ITOBEIiHKM TECT-Kelica Ha OCHOBI BXe
PEaJi30BaHOTO BAPiaHTYy);

— HEOOJIKM: 3arajbHa CKIATHICTh PO3POOKM; BUCO-
K4 MMOBIpHICTh HASIBHOCTi IOMWJIOK B KOJi TECT-KEiica;
BHCOKA CKJIAAHICTh BMKOHAHHSA HM3bLKOPIiBHEBHX OIIC-
pariii, SKIMO KOX TECT-KEica HE IITPUMYE BimMImOBimHi
KOMaHIM; eeKT Bil BUKOPHCTAHHS JAHOTO IIiIXOmy Ha-
CTa€ JATIEKO HE Bixpaly (CMOYaTKy e TPUBAIMIA IIEPios
PO3pO0KM Ta HANATOMXEHHS TECT-KEHCIB i TOMOMIXHOI
GYHKITIOHATTHHOCTi); HEOOXiMHICTh 3aCTOCYBAHHS MOBH
KJIIOYOBHX CJIB, IO BUKOPHUCTOBYIOTHCH B TECT-KEHCaX.

Tecrysanns min ynpasmiHHaM maaumu (Data Driven
Testing, DDT) € mimxinom 10 CTBOPEHHS aBTOMAaTH30-
BAHUX TECTiB, IIPH SIKOMY TECT Ma€ IpwitMatu HaGip
BXiTHMX IIapaMeTpiB, 4 €TANOHHUN CTaH, 3 AKUM BiH I10-
BHHCH ITOPiBHATH PE3YJIETAT, OTPUMYETHCA I 9ac mpo-
TOHKM BXiTHWX IapaMeTpiB.

Jlo TUTOBMX NTPUKIANIB BUKOPUCTAHHS TECTyBAH-
Hs Ii KEepyBaHHSAM NaHMMM BiTHOCATBCH: IEpeBipKa
aBTOpHM3allii i IIpaB AOCTYIy HA BEIMKOMY HA0Opi iMEH
KOPUCTYBadYiB i naposiB; 6Gararopa3oBe 3allOBHEHHSA I10-
JiiB (DOpM pi3HUMY HaHWUMU i IEpeBipKa peaxiii MOy,
BHKOHAHHS TECT-KEica HA OCHOBi JaHWX, OTPHMAaHHX
3a JOTIOMOT0I0 KOMOIHATOPHUX TEXHIK.

Texmonoriss 3ammucy i BigrBopenus (Record &
Playback) cTaia akTyaibsHOIO 3 MOSBOIO JOCTATHHO CKIIA/I-
HMX 3ac00iB aBTOMaTM3allii, 0 3a0e3MeuyioTh ITTHO0KY
B3aEMOIII0 3 TECTOBAHMM 3aCTOCYHKOM i OINEpaIliifHOIO
cucreMo10. BuKopucTaHHA IIi€l TEXHOJOrii, 3a3BHYaii,
3BOTUTHCS 10 HACTYITHHX OCHOBHMX KPOKIiB: TECTYBAJIb-
HMK CaMOCTiiiHO BUKOHYE TeCT-KE€WMC, a 3aci6 aBToMaTu-
3a11ii 3aMUCye MOTO JIil; Pe3yIBTaTh 3aMuCiB (OPMYIOThCS
Yy BUIJISIAL KOy HAa BHCOKOPiBHEBii MOBi IporpamyBaH-
HSI; TECTYBJILHUK PEAATYE OTPUMAHUI KOJ,; TOTOBMIA KO,
4BTOMAaTH30BAHOTO TECT-KEICa BUKOHYETHCS I IIPOBE-
JIEHHSI TECTYBAHHS B aBTOMATU30BAHOMY PEXUMI.

I TexHOMOriSA MPU BUCOKOI CKAATHOCTI BHYTPIIIHBO1
peaiizalii € mMpoCcToI0 Y BUKOPUCTAHHI, TOMY 9aCTO 3a-
CTOCOBYEThCS IS TONEPESTHHOTO HABYAHHS (DaxiBITiB
3 aBTOMATH3Allil TECTYBaHHs. Ii OCHOBHI mepeBaru Ta He-
JIOJIiKM:

— TIepeBATU: MPOCTOTA OCBOEHHS TECTYBAIbHUKAMU,
IIBUIOKE CTBOPEHHS «CKEJIETa» TECT-Keiica 3a PaxyHOK
3aIMMCY KIMIOYOBUX Jill 3 TECTOBAHUM 33aCTOCYHKOM; aB-
TOMATHYHUEN 30ip TEXHIYHMX JAHUX IIPO TECTOBAHUMA
3acTOCyHOK (imeHTHGikaTopiB i JIOKATOPIiB €IEMEHTIB,
HaImCiB, HA3B TOIO); ABTOMATH3Allisd pYTUHHHEX [iif (3a-
TIOBHEHHS I10JIiB, HATHCKAHb HA IIOCWIAHHSA, KHOIIKH);

— HENOJIIKW: TiHIAHICTh TeCT-KelciB (B 3amuci He Oye
IUKIIiB, YMOB, BUK/IWKIB (DYHKIi} i iHIMMX XapakTepHUX
I IIporpaMyBaHHA i aBToMarmM3amii QyHKIIii); 3ammc
3aBUX Ai¥l (K TOMUIKOBUX BUIAJIKOBHX Jiil TECTYBATb-
HUMKA 3 TECTOBAHUM 3aCTOCYHKOM, TaK i IIEpEMUKAHb HA
iHIMi 3aCTOCYHKHM Ta poOOTYy 3 HMMM), HE3py4YHi iMeHa
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3MIHHMX, He3py4He odOopMIICHHS KONy TeCTKeiica, Bil-
CYTHIiCTb KOMEHTAPIB, MO YCKIANHIOOTE IIATPUMKY i Cy-
IIPOBiI TeCT-Keica B MOJANBIIOMY, HU3bKAa HAIilfHICTh
CaMUX TECT-KEUCIB 4e€pe3 BiICYTHICTh MEPEBIpKHA yMOB.

DpeiMBOpKH aBTOMATH3Allli TECTYBAHHA 3a3BHYA
€ YCINIHO PO3BUHECHUMHU PIMICHHIMH, MO MOEAHYIOTH
B co0i mepeBary TECTyBaHHA IIiJ KEPyBAaHHAM IaHUMU
TAa KJIIIOYOBHMH CJIOBAMM, 4 TAKOX MOXIJIMBICTh peayiza-
1ii JOAaTKOBUX PillleHb HA BUCOKOMY PiBHi abCcTpakiiii.

OpeiiMBOPKIB aBTOMATU3AIlii TECTYBAHHI MOXYTb
CYITEBO PI3HUTHUCS, ajie iX 00’€OHYE KiJIbKa CITUThHHX
puc, a came: BHCOKa abcTpakiiisi xoxy (HEmMae HeoOxin-
HOCTi OIMCY KOXHOI eJIEMEHTAPHOI Jii) 31 30epeXeHHAM
MOXJIMBOCTI BUKOHAHHSI HU3bKOPIBHEBHX Iiif; VHiBEp-
CaJIbHICTh BUKOPUCTOBYBAHMX IiTX0ONiB; OCUTh BUCOKYA
SIKICTh peaizarii (mis momyysipHux GpeiiMBOpKiB).

3a3pyudail  KoxXeH (peiiMBOPK  CIIEIiami3yeEThCs
HA KOHKPETHHX BHJAX, PIBHAX T2 TEXHOJOTISIX TECTY-
BaHHs. IcHyIOTh (pEHMBOPKM IJIT MOIYIBHOTO TEC-
TyBaHHs (HAmpuKnan, cimeicrBo xUnit), TecTyBaHHS
Be6G-3acToCcyHKiB (Hampukianm, cimeiicteo Selenium),
TECTYBAHHSI MOOUIBHUX JONATKIB, TECTyBAHHS IIPOIYK-
THBHOCTi TOmO. ICHYIOTE BY3bKO i IIMPOKO CIIEIialli30-
BaHi, a TAKOX OE€3KOMTOBHI i IUIaTHI (ppeitMBOpKH, TITO
ohopmiteHi gk 6i0mioTeKM HA AeAKill MOBI IporpaMyBaH-
H4 ab0 sIK TonaTku 3 rpadivHuM iHTEpdhEiicoM.

OcHOBHI TIepeBary Ta HEMOMIKI TSCTYBAHHS MOIYIiB
IC 3 BukopuCTaHHIM (PPENMBODKIB:

— TEepeBaru: MPOKE PO3MOBCIOILKEHHST, YHIBEPCATh-
HICTh B paMKax 00paHoro Habopy TEXHOJIOri;, BHCOKMIA
piBeHb aOCTpaxiiii; HaaBHiCTh HAOOpPY I'OTOBHX pillleHb
i OmHMCiB BiAMOBITHMX KpaImmuX IPaKTUK 3aCTOCYBAHHS
TOrO 4M iHIIOr0 (PpeiMBOPKA JUII BUPINICHHS KOHKPET-
HUX 3aBIaHb;

— HEIONiKK: HeOOXiTHICTh BUTPAT 4aCcy Ha BUBYCHHS
¢peiiMBOpPKA TECTYBATBHMKAMU, BHUCOKA WMOBipHICTH
HeoOximHocTi Momudikamii icHyI0o90ro abo CTBOPEHHS
BJIACHOTO (peitMBOPKA /IISI BUPIICHHS KOHKPETHUX 3a-
BIAHb, BUHUKHEHHSA JIONATKOBUX TPYIHOIIIB IIPH II€pe-
XOqi Ha iHmmii (GpeiMBOPK; BUCOKMI pU3NK BHOOPY HE-
BimmosigHoro hpeiiMBOpKA.

IcHYIOTh TIEBHI HANpPSIMM ONTHUMI3allii TECTYBAaHHS,
METOI0 AKMX €: NMPUCKOPEHHA BHKOHAHHA TECTYBAHHS;
BUBUIBHEHHS JIIOACHKIX PECYPCiB; 30iIbIIEHHS TECTOBO-
TO IMOKPHUTTS; BUKJIIOYEHHS JIIOACHKOro (hakTopy; HamaH-
HS MOXJIMBOCTI ITEPEIJISIATH 3BiT 3 IIPOXOMKXEHHS TECT-
KEHCiB.

Ix moxHa, 30Kkpema, peai3yBaTH 3a JOIIOMOTOIO aB-
TOMAaTHU3allii TecTyBaHHs Ha mpoekti. IIpu npoMy Ma-
I0Th OyTHM TPOTECTOBAHMMM; IIOBEAiHKA MPOTPAMHOTO
TIPOAYKTY 3 TOYKM 30pY KOHTEHTHOTO MEHEIKepa (1mo-
JIABaHHS, PENATYBAHHS T4 BUJAIEHHS CTOPiHOK, KOMIIO-
HEHTIB TOINO) T4 3 TOYKMU 30pY KiHIIEBOTO KOPUCTYBAda
(IIpaBIWIBHICTh BiZOOpPaXe€HHS KOMIIOHEHTIB CTOCOBHO
CIiBNAMiHHS JAHWX, SIKi 3aIIOBHUB KOHTEHT-MEHEIXED,

3 MTAaHUMHU, 10 BinoOPaXai0ThCs), 4 TAKOX Bi3yaJlbHA Bifl-
TOBIIHICTh KOMIIOHEHT PE3yAbTariB BUMoOraMm. IHKomm
JUIsL omTHMIi3alii mmx cdep TecTyBaHHS HEOOXiTHO po3-
pooutn dpeiimBopk mig Ul rectyBanHs (TIepeBipka mmpa-
BIWIBHOCTI poOOTH KOMIIOHEHTIB 3 TOYKH 30pY KOPHUCTY-
Baga). /g mepeBipkH poOOTH IIPOrPAMHOIO IIPONYKTY
3 TOYKHM 30pyY KOHTCHT-MEHEIXEpa NOCTATHIM € HOro
TeCTyBaHHA 3a nonomMoroio API.

PosrsinemMo ocobnmBocTi BUOOpY iHCTPYMEHTIB aBTO-
MaTu30BaHOTO TecTyBanHs moayiiB IC. 3rigHo 3 MeTom0
CTATTi HEOOXiTHO poaHANIi3yBaTH iCHYIOUi TECTOBI hpeiM-
BOPKH, 1[0 HAWGLIBII MOIMMPEHO BUKOPUCTOBYIOTHCS LIS
ONTUMIi3allii poIteciB TecTyBaHHS Beb-caiTis IC.

Jo Takmx (peiMBOpKIB Clig, HacMIepem, BimHe-
CTH iHCTpyMEHT Selemium 3 BiTKpHTHM BHXiTHMM KO-
IIOM, IIPU3HAYCHUI IIsI aBTOMATH3allii TeCTyBaHHA BEO-
JIOMATKIB.

DpeinBopk Selenium migTpUMYETHCI ONEPAITiAEAMMI
cucremamu Windows, Mac, Linux, a Takox Gpay3epaMu
Chrome, Firefox, IE i Headless. Ckpuntu i gaHoTo
(dpeitMa MOXHA HamucaTd Ha OGUIBNIOCTI MOIMYJISIPHUX
ChOrofmHi MOB IIporpamyBaHHs: Java, Groovy, Python,
C #, PHP, Ruby i Perl [10, 11].

@peitnvBopk  Katalon Studio Takox € I0CTaTHBO
eeXTHBHAM iHCTPYMEHTOM JUI aBTOMATH3AIlii IPOIIECY
TeCTyBaHHS BeO-IONaTKiB, MOOUIRHMX IOmATKiB i BeO-
cepsiciB. Bin nepeitaas y Selenium mepeBaru, mos’si3aHi
3 IHTerpOBAaHOIO aBTOMAaTH3aIi€I0 TecTyBaHHA [13.

®peitmBopk  Unified Functional Testing (UFT) e
TONYISAPHAM KOMEPHIHHMM iHCTpYMEHTOM IS (PYHK-
MOHAJILHOTO TeCTyBaHHs. BiH Hanae moBHMEI HAGIp
dyukuiit mra tectyBanHsa API, BeO-cepriciB, a Takox
Ui TecTyBaHHA Tpacdiunoro intepdeiicy meCKTOIMHUX,
MOOLIBHMX 1 BeO-IomaTKiB Ha Beix icHyloumx miaTdop-
max, J{ns1 maHoro iHCTpYMEHTY IependadcHa po3IUpeHa
dyHKIig po3mizHaBaHHS 00’€KTiB HA OCHOBI 300paXeHb,
6araTopa3oBi TECTOBi KOMIIOHEHTH i JOKYMEHTAIlisl II0
aBTOMaTHYHOMY TE€CTYBaHHIO.

@peiiMBopk Watir — 11e iHCTpYMEHT 3 BiIKPUTHM
BUXiTHMM KOIOM I aBTOMATH3allii TeCTyBaHHS BeO-
3aCTOCYHKIB, IO BUKOPHCTOBYE 0ibmioreku Ruby. s
Watir IepenbadeHa MOXIIHBICTE KpOC-Opay3epHOro
TecTyBaHHA Ay Gpaysepis Firefox, Opera, headless-
opaysepis i IE. Bin Takox miaTpuMye KepoBaHe JaHUMH
TECTYBaHHS i iHTErpoBaHWI 3 TAKMMH iHCTPYMEHTAMU
BBD, sk RSpec, Cucumber i Test / Unit.

@peiimBopk  TestComplete € iHCTpyMeHTOM ISt
TeCTYBaHHA JCCKTOIIHMX, MOOUIbHMX 1 BeO-mIOmaTKiB.
TestComplete minTpuMye Taki MOBM CIl€HApiiB, $K
JavaScript, VBScript, Python i C ++ Script. 3a momomo-
row TestComplete TecTyBaTbBHHKN MOXYTh BUKOHYBATH
TECTYBaHHA 3 BMKOPMCTAHHSAM KIIOYOBUX CJIiB i Kepo-
BaHe JaHWMU TeCTyBaHHA. B iHCTpyMeHTi TaKoX Iepem-
OadeHa 3py4dHa QYHKIliA 3a0UCy i BiITBOpEeHHS MPOIIECY
TECTYBaHHSI.
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Ha ocHoBi po3rnstHyTHX (DpeiiMBOpPKIiB MOXE OyTH
CTBOpCHA cucTeMa KepyBaHHS koHTeHTOM CMS, npm-
3HAYEHA T ABTOMATU30BAHOTO TECTYBAaHHS BeO-CaiiTiB.
Cepen iCHYIOYHX CHCTEM I[bOI'0 THILY B OCTaHHI POKM Ha-
Orpae 3HAYHOI IOIyJIsIpHOCTI cucteMa Sitecore CMS.
Cucrema Sitecore CMS Bonozie HanilHUM HabopoM
MOXJTUBOCTEM JUIsI aBTOMATU30BAaHOTO TECTYBaHHS, TIEP-
COHaJIi3allii Ta omTuUMi3allii , mo poOuTk ii imeaapHOIO
wiaThopMOIO IIST TECTYBAHHS Ta YTOUYHEHHS CTBODIO-
BaHMX Be0-3acTOCYHKIB [12]. Tak ax Sitecore BHKOpHC-
toBye mwiardopmy ASP.NET, To mig kpamoi interpartii
3 IIPOEKTOM HAIKMCAaHHA MOIKGiKOBaHOTO TECTOBOIO
bpeiiMBOpPKyY TOIUIBHO BUKOPHCTOBYBATH MOBY IIpOIpa-
myBaHHs C# i BimmosinHo miardopmy .NET i cepenoBu-
e po3pobku Microsoft Visual Studio 2017.

Posrssaemo nepesaru miatdopmu ASP.NET, 1o Bu-
KOpHCTOBYIOTECA B cucTeMi Sitecore CMS: margopma
NET 1pyHTYETBCA HA €IWHIii OOEKTHO-OPi€HTOBAHIM
Mogeni;, no ckiamy mwiatdopmu .NET BXomuTh iHCTpy-
MEHT 3aXUCTy MPOTpaMU TECTYBaHHS Bill BTpaT IaMSTi i
BiIl HEOOXiTHOCTI 3BiIBHATH pecypcH; Oyab-sKa Iporpa-
Ma, po3pobaeHa 3 monmoMoroio .NET € aBToHOMHOIO, B
TOMY CEHCIi, IO HE 3aJICKWUTH Bifl iHIINX IIPOTpPaM Ta Bix
OC; BCTaHOBJICHHSI IIpOTpaMM MOXe OYyTH IIPOBEICHE
3BMYAiiHUM KomiloBaHHAM (aitnis; B mrardopmi .NET
BUKOPHCTOBYIOTbCSI O€3M€4YHI TMIIIM JTAHWX, IO ITiIBH-
Iy€ HamilHiCTh IporpaM Ta iX CYMICHICTBb; IporpamMa
B3a€EMOJIIE 3 €IMHOIO0 MOJEUII0O 0OPOOKM MOMMIIOK; BCi
TIOMHJIIKH 0OpOOTIOIOTECS MEXaHi3MOM BHKIIOYHUX CH-
Tyaliif, IO MJO3BOJISIE 3alO0IrTH HEOTHO3HAYHOCTSIM
[13].

J1s1 miaBUAIIEHHS MOXIMBOCTEH aBTOMATUYHOI'O TEC-
tyBaHHs [13 momy:is IC ocTaHHIM YacOM 3aCTOCOBYIOTh-
Csl METOIY TeHepallil TeCTOBMX CIIEHApiiB (Ha MPUKIATi
BEO-CaliTiB BU3HAYEHOiI MPEMIMETHOI O0JMAcTi) Ta CTBO-
PEHHS BiIOBiMHMX YHiBEpCATLHUX MTA0TOHIB.

TakuM 9yHOM, MOXHA 3pOOMTH BHCHOBOK IIPO J0-
HTBHICTh TTOOYHOBM (DPEeitMBOPKY aBTOMAaTM30BAHOTO
TeCTyBaHHS Ha OCHOBi OIITUMIi3allil IMpOIleCiB TECTYBaHHS
BeO-CcaliTiB 3 BUKOPUCTAHHSIM 3aco0iB Sitecore CMS Ta
CXEeMH TeHepallii TeCTOBHUX CIIeHapiiB.

2. Cxema renepanii TecTOBUX crieHapiiB
ISl ABTOMATHIHOTO TECTYBAHHSA Be0-32CTOCYHKIB
BH3HAYEHOI MpeMeTHOT o01acTi

J0 BaXJIWMBUX 3aBIaHb aBTOMaTH30BAHOTO TECTYBaH-
v I13 monyniB IC crim BimHecTH MOGYHOBY TECTOBHX
cIieHapiiB, mo Gpaym 6 Ko yBaru cnerudiyHi BUMOTH 0
TECTOBAaHMX BeO-3aCTOCYHKIB Ta O3BOISIIH 6 e(heKTUBHO
BUSIBJISITU TIOMWJIKM B po3pobiieHnx kojax. Taki Tecro-
Bi clieHapii MOXyTb OyTH CTBOpEHi Ha OCHOBi MojeJieit
BeO-3acTocyHKiB [14]. ITocnimoBHICTE iX CTBOpEHHS Ha-
BEIICHO Ha pHC. 1.
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BHMOIH 10 CHCTEMH
l Po3poGka

Mojens

1 Tenepanis

Tecrosuii naGip

Tecrouit cuenapii

Oyikysani
pe3yIbTaTH

Bxizmi ani

Yupasninns

CriocTepeKeHHs

Cucrema, mo TecTycInes

Puc. 1. Tenepamnin cuenapiis TecTyBanas
Ha ocHOBi Mozeni Be6-3aCTOCYHKY

Mogens Be6-3aCTOCYHKIB Ja€ MOXJIMBICTh T€HEPYBa-
TH HaOOpM BapiaHTiB CIIeHApiiB TECTYBaHHS, I¢ BU3HA4Ya-
I0ThCSI YMOBH, BXiHi IaHi, O9iKyBaHi pe3yJsTaT podoTH
CHCTEMH Ta OI[iHIOBAHHSI PE3YJIBTATiB TECTYBAHHS 3 BU-
KOPUCTaHHSIM KoMIapaTopa. [lopiBHSHHS B KOMITapaTo-
pi OYiKyBaHWX DE3Y/IBTATiB Ta MMOTOYHMX CIIOCTEPEXEHD
IIO3BOJISIE 3pOOMTH BUCHOBOK IOJI0 HASIBHOCTI TIOMMJIOK
B TECTOBAHOMY MOJIyJIi Ta #Or0 BiIIOBiMHOCTI 10 BUMOL.
B pazi HeoOxigHOCTI MOXHA MOIU(IKYBaTH iCHYIOIY MO-
Jenb abo iHIliIoBaTH MOMATKOBY TEHEPAIlil0 BapiaHTiB
TECTYBaHHS.

Oco6IMBOCTI ABTOMATH30BAHOI'O TECTYBAHHS y BEO-
NIPOEKTAX OOYMOBIIOETHCS HASIBHICTIO KOPOTKHMX IIMKIIiB
PO3pOOKH, PO3MOLIICHOK apXiTEKTYpPOIO, KpOCILIAT-
¢opMHICTIO Ta KpocOpay3epHICTIO.

Jnsi MomemioBaHHSI Ta TONANBIIOTO TECTyBaHHS
CKJITHUX Be0-3aCTOCYHKIB JOIUTFHO BHKOPUCTOBYBATH
iepapxiyHui miaxif,

Binznauumo, o nponec GOpMyBaHHSI TECTOBHX CIIE-
HapiiB € iHAMBiAyaJIbHUM JUISI KOXHOIO KOHKPETHOTO
TPOEKTY Ta MOXE BiI0yBaTHCS MAPAIEITBHO 3 PO3POOIIEH-
HaM 13 TecroBaHoro Moayis. JlocTaTHRO CIEUQPITHOIO
0COOJIMBICTIO IIPOEKTIB CTBOPEHHSI BEO-3aCTOCYHKIB €
HEOIHOPA30BE IIOBTOPEHHS TUIIOBHX IIPOIEAYD, SIKi Ma-
IOTh JIMIIIe He3HAYHi PpyHKIioHANBHI BimMiHHOCTI. [lo Ta-
KHX IIPOEKTIB MOXHA BiTHECTH pO3pOOKYy iHTEpHET-Ma-
ra3vHiB, GJIOTiB, TOPTATiB HOBMH TOIIO. 3BUYAHO, IO
33 TAKUX YMOB pO3p00Ka TECTOBMX CIICHApiiB I KOX-
HOTO OKPEMOTO TPOEKTY € HEMOITHEHOIO Ta ParlioHab-
HOMY BUKOPHICTAHHIO PECYPCIB.

IIpormoHoBanwmit minxin mepenbadae mMOOyIOBY ie-
pPapXigYHOi CTPYKTYPM YHIBEPCAIBHUX TECTOBUX CIE-
HapiiB. BepxHilt piBeHb 1€l CTPYKTYpH MiCTUTh
YHiBEpCaJIbHi TECTOBi CIIEHApii, MO XapaKTepHi IJId J0-
CIIiXyBaHOI IpenMeTHOI obmacti. HaliHykuuii piBeHb
iepapxiyHOi CTPYKTypH BiOloOBigae oOJacTi B3aeMomii
3 eJeMEHTAMM Bi3yanbHOro iHTepdelicy KOHKPETHOTO
TIPOEKTY. ATanTartis po3po0JICHIX IMa0JIOHHNUX CIICHAPIiB
JI0 KOHKTETHUX TPOEKT iB3MiMICHIOETECA CaMe Ha I[bOMY


ASP.NET
ASP.NET
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iepapxiuHoMy piBHi. lepapxiyHa CTpyKTypa TECTOBHUX
CIICHADiiB TO3BOJISE 3MiMCHIOBATH TECTYBAaHHS HA OCHOBI
MOJZEJIE, 1€ BPaXOBYIOThCS (DYHKIIIOHAIbHI BUMOTH IO
BeO-IonaTKiB 00paHoi THUIIOBOI MpPEeIMETHOI 00aacTi Ta
HaJamTyBaHHS I KOHKPETHOI pearizaii.

IMTicnst HayAMITYBAHHS MOIEII il KOHKPETHUN BeO-
3aCTOCYHOK OCTATOYMHO I€HEPYIOThCS TECTOBI HAOOPH.

VaaraneHeHa iepapxidyHa CTPYKTypa YCIaIKOBaHHX
TECTOBUX CIIEHAPiiB MiCTUTE PO Ta 3MiHHY 9acTUHY. /1o
SIIpa BHOCSTH OIMC TECTOBUX BHUIIAIKIB, IO 3aJIMIIAETH-
Csl HE3MIHHHUM Bill IIPOEKTY 10 IIPOEKTY B paMKax IEBHOL
TIpenMeTHOL o6yacTi. 3MiHHA YacTHHA CTPYKTYPH (CIIOB-
HUK TIPOEKTY) MICHUTh BiICWJIAHHS [0 iCHYIOYMX TOYOK
BXOAy NPOEKTY (HamnpuKiajm, agpecH CTOPiHOK, IOCH-
JIAHHS Ha aKTHBHIi €JIEMEHTH iHTepdeiicy KOpuCTyBaya,
TIOCWJIAHHSA Ha 6JIOKM IIEBHOTO IMIPU3HAYCHHST).

3arajpHy CTPYKTYPY CUCTEMH aBTOMAaTHUIHOTO TECTY-
BaHHS 3 BUKOPUCTAHHAM Habopy mabioHiB HaBEIEHO Ha
puc. 2.

Anpo cucremu TECTYBAHHS B CBOIO YE€PTY IOMUISIETH-
cs Ha Habip mabIoHiIB TECTOBUX ClieHapiiB Ta 6ibmioTeKy
omneparopiB. Takuii MOALT € KOPUCHMH IS BUKITIOUCHHS
IyOIFOBAHHS KOAY B pa3i IOBTOPEHHS OTHAKOBUX KPOKiB
IJIsl pi3HUX TecToBUX ciieHapiiB. Ilix TectToBMM clieHapi-
€M OyIeMO pO3yMITH CYKYITHICTh TECTOBMX BUIIANKIB, AKi
IHIIiI0I0Th MEPEBIpPKY Mpale3maTHOCTI OKpeMoro (par-
MEHTY MOMYJIsi, MO TeCTyeEThCsA. TecToBi cueHapii 30e-
piralorecs B okpeMux ¢aiinax i € aBTOHOMHUMH (HyHK-
MiOHATFHIMHA OIUHWUIAMHE. BMicT Ta XapaKTepHCTHKHA
TECTOBMX CII€HAPiiB BillIOBiNalOTh KOHKPETHIN MpeaIMeET-
HOI obmacri.

Cucrema
TeCTYBAHHA
s A 1
Sapo cucremu Cnosuux
1 - 1
HaGip maGaonis e | | Tectomi Gr1okm i
:gcmux BiGniotexa [OBILIOMICHHA
cucHapiis i i
I Ltenmudixaropn
Tecroruit || Oncparopn [ eacuenTin
BHIAIOK nepexoxy iHTepdeiicy
|| Tpurepnta
H Oneparopu i HAIALITYBAHHA

Oneparopu
NepeBipxH

Puc. 2. CTpyKTypa CHCTEMH ABTOMATHIHOTO
TECTYBAHHA 3 BUKOPHCTAHAAM INA0JIOHIB

[1a6m0HM TECTOBMX CIIEHAPiiB 00€AHYIOTH CYKYIIHOC-
Ti TECTOBHMX BHUIIQMIKiB, SIKi BU3HAYAIOTh ITOCTiIOBHICTD Jii
MOTEHIIIITHOr0 KOPUCTYBa4a, IO BIUIMBAE IICBHUM YH-
HOM Ha CTaH TCCTOBAHOTO MONYJIS CHCTEMH Ta KOHKPET-
HUil O9iKyBaHWU pe3ynsraT. IlepeBipka Ipare3naTHOCTL

TECTOBAHOI'O MOJYJIs BiTOyBa€ThCsl 32 Pe3yIbTaTaMU I10-
PiBHSHHSA OYiKyBaHOTO PE3YILTATY 3 PEAILHUM.

CucremMa aBTOMaTUMHOTO TECTYRAHHS 3 BUKOPUCTAH-
HAM IabIOHIB Ma€ 3abe3IedyBaTn:

— yHiBepcanbHicTh 11a0I0HIB, O BHU3HAYAIOTH I10-
BHOTY TIOKPHUTTS TECTOBUMH BHUIIAAKAMM TIPEIMETHOL 00~
nmacri (To0TO TeCTOBMX CIIeHapiiB Ampa);

— MiHiMi3aIliI0 KiTBKOCTi €JEMEHTIB CJIOBHMKA IIpO-
€KTY, 1[0 BU3HAYAE CKIANICTh (hOpMYBaHHS CIIOBHHUKIB
IUIE HOBHUX IIPOEKTIB.

bibnioTexa omepaTopiB MiCTUTh CYKYITHIiCTh TOBTO-
PIOBaHHUX [iif, IO MOXYTh BHUKOPHUCTOBYBATUCS B Ppi3-
HHX TECTOBUX cIeHapisax. Taki omeparopu B3a€EMOIIIOTh
3 TAHUMH 3i CJIOBHHKA IPOEKTY IS OTPUMAHHS JOCTYILY
o HeoOXimHMX efleMeHTiB iHTepdeiicy KopucTyBada BeO-
3aCTOCYHKY. Bci omeparopu MOmiITIOTHECS HA OIIEpaTOpU
IIEPEXOMY, ONEPATOPH Mii Ta ONEPATOPH IEPEBIPKM.

Oneparopu Iepexomy BUKOPHCTOBYIOTLCS IS IIEpe-
MilleHHA MiX CTOpiHKaMu Be0-3aCTOCYHKY i MalOTh 3a-
Oe3nmeuyBaTi iMIiTAIiIo Miif MOTEHMiMHAX KOPUCTYBAYiB.
CucreMa aBTOMATUYHOTO TECTYBAHHS MAa€ BUKOPUCTY-
BaTH JIMINE Ti €JIEMECHTHU YIIPAaBJIiHHS, IO JOCTYIIHiI pe-
aTbHAM KOpHCTYBadaM. KOXEH TECTOBHII BHITAIOK II0-
YUHAETHCS 3 BUKJIUKY OIEPaTOpa MEPEXOMY A0 PO3MITY
CHCTEMH, PO3IIISIIAEThCS 1€ BUIIAIOK.

Omneparopu fii BU3HAYAIOThL BAPiaHTH B3AEMOLIi
3 eJIeMEHTaMH YIIpaBIiHHSA iHTepdeiicy KopHCTyBadiB
(HampuKan, 3 KIiKaMd 10 AKTUBHUM €JIEMEHTAM, BBe-
IEHHAM JAHWX 3 KJIaBiaTypy TOIIO);

Omneparopu HepeBipKH peali3yioTh pi3Hi METOMH Tie-
PEBIpKM CTaHy TECTOBAHOro Momynasd. Taki Meromu Iie-
DPEBIPAIOTL, 30KpEMa, HASBHICTh HA CTOPiHKAX IIEBHHX
€JICMEHTIB Ta BMICT TEKCTOBHX (PparMEHTIB, a TAKOX II0-
PiBHIOIOTH NMMOTOYHI 3HAYECHHS ITApAMETPIiB CHCTEMH 3 pa-
Hime 30epeXeHUMH 3HAYCHHSIMH.

COBHUK TIPOEKTY BUKOPUCTOBYETHCS TSI MOAUQi-
Kalii CUCTEMHM aBTOMAaTHYHOIO TECTYBaHHS I IOTpe-
01 KOHKPETHMX IIpOo€eKTiB. BiH MicTuTh crenmdivni mis
TECTOBAHOI'O Be0-3aCTOCYHKY IaHi, a caMe. HalMeHY-
BaHHSI €JIEMEHTIB rpadidHoro iHTepdeiicy Ta MOCHIaHHS
Ha HUX; BiTKJIMKM HA PE3yNbTaTd BUKOHAHHSA OIIEpalliii;
OIIUC CTPYKTYp IAHWX AHANI30BAHUX OO0’€EKTIB TOIIO.
B 11itoMy CKI1atOBi YaCTHHU CIIOBHUKY TIPOEKTY MOXYTh
OyTU ITOIiNEHi HA TaKi TPYIIN:

— imeHTH®iKaTOPH eNeMEHTIB iHTepdeicy KOpHCTy-
Ba4a, MO BUKOPUCTOBYIOTE CSS-cenekTopu;

— TEKCTOBi JaHi Ta IMOBIIOMJICHHS, XapaKTEpHi UId
Pi3HUX TECTOBMX BUWIAAKIiB (33 iX HAABHICTIO TECTOBA
cHCTeMa TECTYBaHHS BU3HAYA€ YCIIIIHICTh BUKOHAHHSA
TECTOBOTO BUITAIKY);

— Tpurepu (mMapaMeTpu, IO BU3HAYAIOTh AJNTOPUT-
MU TIPOBEIEHHS TECTIB TA XapaKTepU3YIOThCA OyJIeBUMU
3HAYCHHSIMH UL TECTOBUX BHIIANKIB IIPOEKTY).

Meton mob6ymoBM TAa BUKOPHUCTAHHS i€papXiTHOL
CTPYKTYpH INA0IOHIiB aBTOMATH30BAHOTO TECTYBAHHS
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(m1a KOHKPETHOL MpeaMeTHOL 00J1acTi) mependadae pea-
JIi3aIliro HaCTYMHUX KPOKIB:

Kpoxk 1. Amani3 npeaMeTHOI 00J1aCTi Ta BU3HAYCHHSA
OCHOBHHX (QOYHKITIOHAIBHIX BUMOT JO IUIS TECTOBAHOTO
Be0-3aCTOCYHKY.

Kpok 2. @opMyBaHHS sIApa CUCTEMH TECTYBAHHS, JIE
MICTMTBCS OIMC YHiBEpCAJbHMX TECTOBMX CIICHApiiB 3
YpaxBaHHAM BU3HAYCHUX (DYHKIIOHAJIEHI BUMOTH, a Ta-
KoX 6i0ioTeka ornepaTopiB, MO BU3HAYAIOTh CYKYITHICTh
TIOBTOPIOBAHMX JIilA.

Kpoxk 3. ®opMyBaHHA CIOBHHMKA (3MiHHOI YaCTHHH
IUTs1 KOHKPETHOTO BE0-3aCTOCYHKY, J€ MiCTATHCS aIpecH
BeO-CTOPiHOK, imeHTH®IKATOPH €IeMEHTIB iHTepdeicy
KOPUCTYBadiB, TApaMETPHU TECTOBAHOTO Be0-3aCTOCYHKY
TOIIO.

Kpok 4. Iarerpaiis po3po0neHux mabnoHiB 10 CHC-
TEMH aBTOMATUIHOIO TECTYBaHHS.

Kpok 5. Mogudikariis cIOBHHAKA UIT KOHKPETHOTO
TECTOBAHOI'O BeO-3aCTOCYHKY.

Kpok 6. TectyBanHs Be6-3aCTOCYHKY 3 BUKOPHCTAH-
HsM 1a0JIOHIB KiHIIEBUX TECTOBMX CIICHAPIiB.

OCHOBHMMH BHMOTAaMM IO IIPOTpaMHO] peasizarii 3a-
TIPOIIOHOBAHOTO METOMY €: HAABHICTh THYYKOI CHCTEMU
KOMaHJI i OIepaTopiB; MOXIIWBICTh aBTOMATWIHOI aiar-
Talii 70 3MiHM YMOB TECTYBaHHS 3 BUKOPUCTAHHAM IIH-
KJIiB i po3rajyXeHb; IiATPUMKA i€epapXiYHUX CTPYKTYp i
YCHAAKYBaHHS; MITPUMKaA OrOJIoNIeHb GQyHKITINA i 6a30-
BOI MOXJIMBOCTI IIOBTOPHOTO BUKOPHUCTAHHSA KOTY.

TakuM umHOM, MIAGIOHM TECTYBaHHS MAlOTh OyTH
3PYYHUMU UL KOPUCTYBAYiB T TECTYBAIBHUKIB.

B pobGori [14] 6yB mocaimkeHnnii BapiaHT IporpaM-
HOI peatizanii 3anponOHOBAHOIO METOAY 3 BUKOPHUCTAH-
HaM dpeitvBopky Selenium. Brim Takuit BapiaHT xapa-
KEPU3YEThCH HASBHICTIO TIEBHUX HEMOJIKiB, MOBA3aHUX 3
HEIOCKOHAIICTIO iHTepdeiicy 3ammicy ceHapiiB B ITOpiB-
HSHHI 3 KOMEPUiHHUMH IUIATHUMK aHAJIOTaMH, a TAKOX
3 BiICYTHICTIO BOymoBaHOI cucTeMu (hOpMYBaHHS 3BiTiB
3a pe3y/IETaTAMHI aBTOMATU30BAHOTO TECTYBAHHS.

€ JIOIIbHAM PO3IISTHYTH MOXIIMBICTh peaizalrii
METOIY aBTOMAaTHYHOI'O TECTYBAHHS Ha OCHOBI BUKOPHC-
TaHHA 1a0T0HIB, MO 0a3yeThCAd Ha 3aCTOCYBAaHHI IIpoO-
TIOHOBAaHOI'O TECTOBOTO (hpelMBOpPKY Sitetest Ta 3acobiB
Sitecore CMS.

3. ApxiTekTypa TecToBOrO hpeiiMBOPKY Sitetest
JUISL aBTOMATH3Allii TecTyBaHHSA Bed-cailTin

PosrnsinyTo MOXIMBICTE OITMMI3aAllil mpoIeciB Tec-
TyBaHHS BeO-CAlTiB 3 BUKOPUCTAHHAM CIIELidli30BaHO-
TO TecToBOro (PpeitMBOpPKY Ta 3aco6iB Sitecore CMS.

Jns cTBOpeHHS TecToBOro (hpeitMBOpKY Oymo 06-
paHo HacTynHuii Habip iHCTpYMEHTIB Ta MOBM IIpO-
TpaMyBaHHsS: MOBa mporpamyBanHs C#, cepemoBuiie
po3podxku Visual Studio 2017, incrpyment mma Ul tec-
TyBaHHS Ta B3aEMOIi 3 BeO ereMeHTamMm Selenium, BDD
imctpyment SpecFlow, Sitecore API 6i6mioreka mrg
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MOXJIMBOCTI TECTYBaHHSI (DYHKIIOHAJIBHOCTI 3 Y9aCTIO
KOHTEHT-MEHEIXepa.

TMobynoBa dpeitMBOpKiB 1St TecTyBaHHS MonyiiB IC
(30KpeMa, TeCTyBaHH:A BeO-3aCTOCYHKIB) MAaE€ BPaxOBYBa-
TH 3arajbHi MPUHIWIINA PO3pO0JICHHSA iHCTPYMEHTIB aB-
TOMAaTH30BAHOTO TECTyBaHHSA. 30KpeMa, 3TiHO 3 IPHUH-
manoM iHBepceii 3amexHocteir (dependency inversion
principle) kacy BepxHix piBHIB (hpeiiMBOPKY TECTYBAHHS
HE IIOBMHHI 3aJIEXATH Bim KiaciB HIDKHIX piBHiB. Kitacu
HIDKHBOTO DiBHS peamisyioTh 6a30Bi omepamii (rrepemaui
JMaHNX II0 MEPEXi, MTKIIOYeHHS M0 6a31 TaHUX TOIIO)..
Kiacu BHCOKOro piBHA MicTATh OUIbIn cKiIamHy OGizHec-
JIOTIKYy MpOTrpaMH, KA CIIMPAETLCI HA KJIACH HU3BKOTO
DiBHSA 15 3AiACHEHHS GiTBII TPOCTUX ONEpalliii. BinOyBa-
€ThCS TIPOEKTYBaHHSA. BimmoBigHO J0 IpHHITUITY iHBEpPCii
3aJIEXHOCTEN Clin pO3MMPIOBATH HU3BKOPIBHEBI KJacu i
BUKOPUCTOBYBATH iX pa3oM 3 Kjacamu 0i3HeC-JIOTiKM, HE
3MiHIOIOYM KO OCTaHHiX. B nporieci peanisaiiii TecToBOro
(hpeiiMBOpKY 1eil IPUHITUIT MAE€ BUKOPHUCTOBYBATHCS JUISI
ctBopenH: mapiB SpecFlow. B apxiTexTypi TecTOBOTO 3a-
CTOCYHKY IIi NIapy BU3HAYAIOTh 3B’A30K MixX .feature caii-
mamu Ta C# ximacamu. KpiM Toro 11t moGynoBH 0CTaToq-
HOTro BapiaHTy GpeiiMBOPKY TECTYBAHHSA Tpeba CIIOYATKY
CTBODPIOBATH TECTOBI cIieHapii 6e3 mpuB’a3ku 10 C# Komy.
ITotiM HEOOXimTHO CTBOPUTH KJIACH, Ji¢ BH3HAYAIOTLCS
KpOKHM TECTYBaHHSA, 4 iHIIi KiacH, (HaIpHKiIam KiIacu
Page Object Ta Web Component) MaroTh MiCTUTH JIMIIIE
JIOTiKy poOOTH METOMIB, IO BUKOPHUCTOBYIOTHCS IJIS PO-
60TH BepXHBOTO mapy (hpeitMBopKy [15].

Ha puc. 3 HaBeneHo apXiTeKTypy IIPOIIOHOBAHOIO
dpeitMBOpKY Sitetest, IO BUKOPUCTOBYETLCS IJIS TECTY-
BaHHS BeO-caifTiB.

ApxitekTypy TecToBOrO hpeiiMBOpPKY Sitetest MiCTUTh
TaKi MOMYJIi Ta MAapu:

— anpo (Framework Core). Ieit Momyns 3amae KoHbi-
Typaitito BeO-npaiiBepa, po3IIMpeHHs 1151 BeO- IpaiiBepa
Ta BeO-CIEMEHTY, pi3Hi KOHQIiTypalliiiHi KiacH, Kji1acu 3
BJIACHUMHM OOropTKaMM HAJll O4iKyBAHHSMHM TOIIO;

— map SpecFlow Tests. Ileit map mictute feature-
¢aiiym Ta IMIDIEMEHTAIIII0 KPOKIB IS HUX;

— tecroBa Mozens (TestModel). et Momyns Gpeiim-
BOpKa MiCTUTh AeKinbKa mapiB. [Mepimuii map — e map
cropinok (Page Objects), 1o momomarae iHKaIcCymIiOBaTh
poboTy 3 OKpeMHUMU €JIEMEHTAMU CTOPIHKHW, I03BOJISAE
3MEHIIHATH PO3MIp KOMYy T4 MOJETHIUTH HOTO MigTPUMKY
(K10, HAIIPUKIIAM, TW3AiH omHiel 3i cropiHOK Oyme 3Mi-
HEHUI, TO MOTPiOHO OyIe MepenucaTi TUIbKH BilIOBiI-
HHI KJ1ac, IIIo OIIMCYE ITI0 CTOPiHKY). Jpyruwii map € cep-
BicHUI KoMTIoHEHTOM (Page Service), o MicTUTh KJTacu,
SAKi BiIIIOBiIaI0Th 32 B3a€EMOIIO 3 €JIEMEHTAMM CTOPiHOK,
4 TAKOX KJIACH, SIKi BiMIOBiAIOTH 3a TIEPEBipKH;

— map Sitecore, IMO BiOIIOBiTA€ 3a B3aEMOIII0 3
Sitecore API Ta BUKOPUCTOBYETHCS ISl TECTYBAHHSA TIpa-
BWIBHOCTI (YHKIIIOHYBAHHS MONATKY 31 CTOPOHUW KOH-
TEHT- MEHEXepa.
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1. Core

Web Element
Finder

Web Element
Helper

Wait Element
Helper

2. Test
Model 1]

Page Service | | Page Objects

Assertions

3. SpecFlow Tests

Feature Files: Step Definitions:
Tag Hooks
Given Action
When ——‘} Setup
Then Assertion
4. Sitecore \

Sitecore Steps

w

API Client || Manager Client

Puc. 3. ApxiTekTypa TecroBoro ¢peiiMBopKy Sitetest

JUISl ABTOMATH3aM|i TeCTyBaHHS Be0-caiTiB

@Dyukuii Ta ix omuc ;g mapiB SpecFlow Tests,
TestModel ta Sitecore HaBemeHi B Tabmursax 1, 2, 3 Bim-

IIOBigHO.

®yukiii mapy SpecFlow Tests

Taomang 1

DynKuis Omic dynxmii

Extensions

napaMeTpiB CLICHAPIiB.

Tpanchopmarris BximHux mapamerpis BDD
crieHapiiB 1o C# 00’exTiB Ta IPUMITUBHHUX
TUMIB AaHuX. JIorika MOpiBHSAHHS BXiTHUX

Features ; ; ;
MOCTiZOBHOCTI KPOKIiB.

TectoBi cuieHapii y BUTIISAI

Step
Definitions

ITpuBenernsa BDD kpokiB go C# MeTOmIiB.
Jlorika MOPiBHAHHSA O4iKYyBaHOTO
Ta aKTyalnbHOTO pe3yasTatiB, Jlorika it
KIHIIEBOTO KOpPHCTYBa4ua Ha BeO-caiTi.

App.config 3minHi 0TOYEHHSI.

Anpecu BeO-CTOPIHOK.

Kondinyparia TecToBoro ¢ppeitMBOpKY.

ImobansHi TecTOBI MaHi.

TecroBi cmeHapii y BATISANI MOCHIZOBHOCTI KpPOKiB
reHepyioTecst B Imapi SpecFlow Tests Ha cepBepHOMY

TecToBOMY creHmi B Sitecore CMS (B IIbOMY BHIIAIKY
3aIycK i 30ip pe3yiabTaTiB TECTYBAHHA 3MilICHIOETHCS
IIaHYBATPHUKOM TE€CTOBOIO CTEHIA) ab0 HA JIOKATBHIN
MallliHi TECTYBAThHHKA (Y TAKOMY BHIIANKY JIOKAJHEHA
MAITMHA € TECTOBUM CTEHIIOM i 3aITyCK TECTOBUX CIICHA-
piiB 31iiiCHIOETRCS 3 KOMaHTHOTO psinka B koHcomni OC, a
pe3yiIsraT podoTH TaKoX Oyie BimoOGpaXeHo B KOHCOII).

Tabmuns 2
Pyukmnii mapy TestModel

Omue Qyaxmii

Web

C# mabnonu BeO-cTOPiHOK
Ta BcO-KOMIIOHCHTIR.
Be6-cTopiukm — xommosuitis
Be0-KOMIIOHEHTIB.

Utils

JlonmoMixHi Ki1acu sl CIIibHOIL JIOTiKK
po6oTH i3 p3iHVMA THTIAMA TAHUX
(string, DateTime, int).

Jlorika resepartiii BUTIaTKOBHX TaHUX.

Entity

[IpencraBneHHs Be6-KOMIIOHEHTIB
y Buriagi C# 06’exTiB.
Jlorika mopiBasaHEg C# 06’€KTiB
(Equals Ta HashCode meTozmu).

TestContext

Kem TecroBux maHux, 3reHEpPOBaHUX
TMPOTATOM 34ITYCKY TECTIB.
Crpareris iHinianizalii TeCTOBAX JaHUX
Ta KOMIIOHEHTIB B 3JIEXHOCTI Bif 06paxoro
pexuMy 3aIrycky tectie (Mobile Ta Desktop).

UserFlow

Jlorixa peecTpaliii HOBOr0O KOpUCTyBa4a
B CUCTEMi.
Jlorika akTMBaIil HOBOro aKayHTY.

Constants

InoGanbHi KOHCTAHTH.
[TepepaxyBaHHS A1 TApaMeTPU3AITii
BDD xpokiB.

TaOuuna 3
@yukiiii mapy Sitecore

Omuc Ppyaxmii

Core

Jlorika meperBoperts API Bimmosineit
i3 Sitecore mo C# 00’ekTiB.

Client

API xmienT g B3aemogii i3 Sitecore REST
cepBicoM. MeTonu, Mo BigmoBigHi
REST CRUD omepartism,

Entity

KonkpeTHi Knacu-1mmadbiroHu
Sitecore KoMIIOHeHTIB. [IpexcTaBieHHS
y3araJbHCHUX MOJCH (KHOTIKH,
TEKCTOBi 0110KM, OaraToBUOipHi TOILT).

Models

Crineri C# Momeni 11t pobotH i3 Sitecore AP1

(JtoriH, CTBOpPEHHS, OHOBJICHHS, BUTAICHHS).

Utils

JomomixHi Knacu Ui poOOTH i3 pi3HUMH
THIIAMH TIONeH Ha Sitecore (TeKcToBi 6I0KH,
KHOTIKH, BUTIAKAI09i MEHIO).

Data
Holder

Kem garux, 3i6panux i3 Sitecore mpoTsaroM
3aITycKy TecTiB. [aHi, 1o 4eKaioTh
Ha Iy6mikamiio y master 6a3i.

Default
Data

Tecrosi AaHi mua koHbIrypalii 6a30BIx
Sitecore KOMIOHEHTIB, CIIUIBHI I KOXHOTO

3aITyCKY TECTiB.
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BukopucranHa mapis B apXiTekTypi hpeiiMBOpKy Ha-
IIa€ MPOIIECY TECTYBAHHA TaKi IIEPEBAru:

— CIIPOINY€E po3poOKy TECTiB 3a paxyHOK IEPEBHKO-
pucrtanHa 0i3Hec-GyHKIIiH Ta NMIa0IOHIB, SKi IIOBTOPIO-
IOThCSI IIPAKTHIHO B KOXKHOMY TECTI;

— CIPOMIyE TiATPUMKY TECTIB (AKIMO 3MiHIOETHCS
BEPCTKA CTOpiHKM a00 HaBiraifis, To 3MiHH JOCTATHHO
BHECTH JIMIINE B KiTbKa KIIACiB CEPBICHOTO i CTOPiHKOBOTO
1apy, a iHmi TeCTH 3aJIMINAI0ThCs 6€3 3MiH i MPOIOBXY-
I0Th YCIIIITHO IPaIliOBaTH;

— CIpUsi€ NOAULy BillIOBIAAILHOCT MiX €IEeMEHTaAMU
dpeiiMBOpPKY Sitetest Ta 3a0e3edye MaKCMMaJIBHE IIepe-
BUKOPUCTAHHS KOLY.

4. TexHooris onTHMi3anii mponecis TeCTyBaHHS
Bel-caiiTiB 3 BUROpUcTaHAAM (hpeiiMBOpKY Sitetest
Ta 3acofiB Sitecore

Texuomoria onTuMizanii IPOLECIB TeCTyBaHHA 3
BHKOPHCTAaHHAM (peidMBOpKy Sitetest Ta 06a30BHX
Sitecore KOMMIOHEHTIB mepeadayac MONIIMBICTH 3a-
IIyCKy TECTiB HA Pi3HMX TECTOBHMX OTOYCHHAX: JIOKATIh-
HO Ta Ha cepBepi. IHimiamizamis BeO-mpaiiBepa 3mifi-
CHIOETECA JUISI IIMX JBOX BHIAIKIB 33 CTAaHAAPTHHMH
AITOPUTMAMM, a HAa BUXOAi KIi€EHTH Kiaca OyIyTh
npaioBat i3 IWebDriver 06’ekToM. AGCTpakTHA CTpa-
TEeris IpH IBOMY 3amaeTbesa KiracoM WebDriverProvider,
10 BUKOPMCTOBYE IMINE OXWH aGCTPAKTHUIA METON
InitWebDriver(). Kouxkperaumu crarerismu  OymyTh
RemoteWebDriverProvieder Ta LocalWebDriverProvider,
mo po3mupaioTh Kimac WebDriverProvider. Cratmanmit
xnac WebDriverResolver c¢opmye Ta 36epirae cloBHUK
IDictinoary<string, WebDriverProvider>, xmodoM 10
SAKOTO € 3Ha4Y€HHS 3MiHHOI OTOYEHHS, o Oyae Hamxo-
IMTHA IO TOJATKY i3 KoHbirypamiiinoro daitny mis gBox
pisHMX peanizanii 0a30Boi crparerii. TakuMm 4YWHOM,
sakmo Oynae morpeda momaTv e OmHy JIOTiKy iHimiami-
3alil mpaiiBepa, Iie MOXHa Oyiae 3poOMTH 3a ABA IIPO-
CTHX KPOKW: CTBOPMTH I¢ ONHY iMIUIEMEHTAITIIO KIACY
‘WebDriverProvider, a motiM HogaTH CTBOPEHHM KIac I0
CIIOBHUKA, IO 30epiraeThea y kinaci WebDriverResolver.

TecryBanHs 3a momoMoroio Sitetest mepexbadae He-
O0XigHICTh CTBOPEHHS €NE€MEHTiB, iX myOmikamii B 6a3i
KOHTCHT-MEHEIDKMEHTI CHCTeMM i mepeBipku BimoOpa-
XEHHS Ha BeO caiiti. [l CTBOpEHHSI, OHOBJICHHS, 3MiHI
Ta BUTAJIEHHS €JIEMEHTIB CUCTEMA TECTYBaHHS BHKOPUC-
toBye API Sitecore [Ing BlaeMorii 3 manumMu depe3 API
peamnisyiorbcsi CRUD omnepartii. CRUD — akpoHiMm, 1m0
no3Hayae yorupu 6a3oBi dyHkuii wis podoru 3 6azamu
IIaHWX: CTBOpeHHS (create), yutaHHs (read), momudika-
1ig (update) Ta Bumaneuusa (delete).

Bci CRUD omnepanii 3 koMnoHeHTaMu Sitecore BH-
KOHYIOThCSI 3 3aCTOCYBAaHHSIM HECTAHIAPTHOTO KIIACY
SitecoreClient 3a MeTomamu knaccy RestSharp.

SitecoreClient — me HecTAHEAPTHWMA Kiac, MKW
moxe BuKoHyBatu Bci CRUD omnepartil 3 KOMITOHEHTAMET
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Sitecore Ta BMKOpHMCTOByE MeTomHm Kmaccy RestSharp.
Y xnaci SitecoreClient € wna6ip momiB (Language,
AuhtorizationCookie i Database), axi Bm3Ha4aioTs Ia-
pameTpu 3amury Ha Sitecore. ITapamerp Database ma-
paMeTp mepe’acTbcs AMHAMIYHO I dYac IPOroHy
TeCTiB, a mapaMerp Language mnpomucaHuit B ¢aitri
KoHbirypanii Sk KOHCTaHTa i He HANAIITOBYETHCA IPH
3aIlyCKy aBTOTeCTiB (Hampukian: public const string
AuhtorizationCookieID = "Sessionld”; public const
string DatabasecParameterName = "database"; public
const string LanguageParameterName = "language").

Jlorin i mapoms amMmina mns Sitecore 36epiraroTbes
sk mone SitecoreClient. AuthorizationCookie mone 3a-
JA€ThCA IIiCsT BUKOHAHHA JOTiHYy Ha Sitecore. fAximo y
cookie (aiimy 3aKiHIyeThCa TEPMiH Iii, TO (OPMYIOTHCS
401 a60 403 cratyc-xomm mis Hamtoro 3anmTy, Ii craryc
Kom 00poOIIsIIoThCs BeepemuHi KoxxHoro Meromry CRUD
omeparriii. SIKII0 MOBEPTAETLCS OMUH 3 I[UX CTATYC-KO-
IiB, TO 3rizHo 3 MeTonoM Login() OHOBIIOETECA 3HAYEH-
HA cookie daitny B mone AuthorizationCookie, a motiM
BX€ BUKOHYEThCH 3aIIMT.

Meromu GetltemByld i GetItemByPath — mo3Bosa-
I0Th ITOBEPHEHH TAHUX IIPO KOMIIOHEHTH Sitecore uepes
Id a6o Path smiiicHioeTsest 32 MeTonamu GetltemByld i
GetltemByPath BimmosimHo.

Ockinekm 15t poboTu 3 Sitecore BUKOPUCTOBYETHCS
xnacc RestSharp, To BxigHi i Buximni mani nmpm 3amumri Ha
Sitecore mpezncraBiaeni B dopmari json. 3acrocyBaHHS
Pi3HKX MIabI0HIB IIPM CTBOPEHHA KOMIIOHEHTIB Sitecore
BUKJIMKAE€ HEOOXiMHICTh T KOXHOTO 3 MAaKETiB CTBO-
penna madmony (C # knac), Ae BKa3yloThCs iMeHa IIOJTiB.

Hnst cepiamizartii i mecepiamizanii Bimmosine# i 3amm-
TiB Ha Sitecore cepBepi, BUKOPHCTOBYEThCH OibrioTeka
Newtonsoft.Json, Mo Hagae THYYIKi MOXIIMBOCTI po6o-
TA 3 .json psakamu. Ili psakyM MOXHA NEPETBOPUTH B
JObject, a moTiM B eK3eMIUISIp 00°€KTA, IIPEICTABICHOTO
BiIIToOBimHUM IMaGIIOHOM.

Ax mpukian, posrisHeMo GopMy peecTpaltii, siKa
HajamToBaHa Ha Beb-caiTi i3 HacTymHMM HaOopoM
noniB: EmaillLabel, EmailPlaceholder, PasswordLabel,
PasswordPlaceholder.

Creoproemo xmacc RegistrationFormSitecoreltem,
AKuii Oyae po3mupioBaTH Kitace Sitecoreltem (s 1ipo-
10 AomaeThesa atpubyt [Itemld ("1234567890")], B axoMy
3a3HaveHo id BeG-caiity). [1a mmepeBipKu BimoOpaxeHH
CTBOPEHWX KOMITOHEHTIB Ha CaliTi OyaeMo BUKOPHUCTO-
ByeTbed Momens WebComponentModel, 1o 3amae 1mmome
MOJIEIIel KOMIIOHEHTIB KII4cy.

Jna Toro, o6 mopiBHATH MiX cO00I0 OYiKyBaHHIA
pe3yinbTar (KOHTEHT, HATAIITOBaHWM Ha Sitecore) Ta
aKTyaJlbHWil pe3ysibrar (KOHTEHT Ha Beb-caidti), mo-
TpiOHO CTBOPUTH 3araibHUi TUN s 000X KIIACiB:
RegistrationFormWebDto. IIpomapok aBroMaTHM30Ba-
Hux tectiB DTO (Data Transfer Object), ne 6yme 36epi-
TaTycs MOMENb, € CIIIBHUMA I €JIEMEHTIB, HaOpaHux
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i3 KOHTEHT-MEHCIIKMEHT CHCTEMH Ta i3 BeO-thparmMeHry.
KitieHT oTpumye maHi, sKi Ge3mocepemHbO BimoOpaxka-
I0ThCA V Ta0mmIrax 6a3m gaaux. Ipomapok Data Transfer
Object 103BOJISAE ONTUMIZyBATH TECTH TAKAM YMHOM; BH-
JaJIUTH KPYIOBi MOCUJIAHHS;, IPUXOBATU IIE€BHi BIACTH-
BOCTI, SIKi KJIIEHTH HE MOBWHHI NEPETISIAATA; OMYCTUTH
JIesKi BIaCTUBOCTI, OO 3MEHIIUTH PO3Mip KOPHUCHOTO
HABaHTAXEHHS, BUPIBHATH Tpadiku 00’€kTiB, IO Mic-
TATH BKIAIEHI 00’ €KTH, 00 3pO0HTH iX OiIBII 3pydHH-
MU JUISL KJIE€HTIB; YHUKHYTA BPa3JIMBOCTEN, TIOB’SI3AHUX
i3 HaAMIpHUM pPO3MIMMEHHAM IIOBiOMIICHB; Bil’ €THATH
piBeHb OOCITYTOBYBaHHS Bilt piBHS 06a3u AaHUX.

JUtst Toro mo6 YHUKTHYTH NyONIOBAHHS KONy B aB-
TOTECTAX BHKOPUCTOBYIOCTHCS IAGJIOHM IIPOEKTYBAHHS
Page Object Ta Page Elements.

Page Object — e mabiI0H TPOEKTYBAHHA, KW HO-
3BOJISIE PO3MUISTH JIOTIKY BUKOHAHHSA TECTiB Big iX pe-
amizamii. Page Object MOmemO€e CTOPiHKHA TECTOBAHOTO
¢parmMeHTy mporpaMu 9K 00’€KTH B KO, IITO JTO3BOJSIE
BH3HAYATH OKPEMi KJIACH, SIKi BiNIIOBimaOTh 3a pobOTy
3 HTM, s KoXHOI KOHKPETHOI BeO-cTopinku. Takuii
WiIXiJi 3HAYHO 3MEHIIYE OOCIT IIOBTOPIOBAHOIO KOy,
TOMY IO OOHi ¥ Ti X 00’€KTH CTOPiHOK MOXHA BHKO-
PUCTOBYBAaTH B pisHmMX Tectax. OcHOBHA mepeBara Page
Object mosarae B TOMY, IO B pasi 3MiHM IPH3HAYICHOTO
IUIs1 KOpUCTYBada iHTepdeiicy MOXHA BUKOHATA BUIIPAB-
JICHHS TUIBKM B OMHOMY MicCIli, 2 HE BUIIPABIISTH KOXEH
TECT, B AKOMY 1€ iHTepdeiic BUKOPUCTOBYETHCS.

[Ia6mor Page Elements mo3Bons€ OiIMTH CTOPIHKA
Ha Oinbmn apibHI cKIamoBi (0JIOKW, BiIKETH TOIIO), SKi
Hagaai MOXHA IIEpEeBUKOPHUCTATH B IEKUTBKOX CTOPiHKAX.

Jms Bisyamizarrii pe3ynsraty poboTy TECTIB B IPOIIO-
HOBAHI# CUCTEMI TECTYBAHHSA BUKOPUCTOBYEThCH (hpeitm-
BopkK Allure. Allure Framework — nie reygkuit 6araroMoB-
HUI IHCTPYMEHT 3BiTy PO TeCTH, AKUI He auine opmye
CTHUCIIE TIPECTABJIEHHS PE3YJIBTATiB TECTYBAHHS Y (popmi
Be0-3BiTY, aJie JO3BOJISIE TECTYBAILHUKAM OTPUMATHA MaK-
CAMYM KOPHCHOI iHdopMarrii 3 BAKOHAHHS TECTIB.

XKurresuii ki Allure HATAIMITOBYETHCS 33 IOIIOMO-
1010 ¢haiiry json (3 iM’sim 3a 3aMoBayBaHHAM allureConfig.
json). ITaker NuGet BcranoBmoe allureConfig. Template.
json, 0 MOXHA BUKOPUCTOBYBATH SIK IIA0JIOH.

IIpouec TecTyBaHHS MOXHA 3MiHCHIOBATH Di3HUMU
cnocobamm. IlepenymMoBo0 €(eKTHBHOI aBTOMATH3AIIil
IIPOLIECY TECTYBAHHS € TECTYBaHHS B paMKax Oe3mepepB-
HOro nocraganHs [13 Be6-3aCTOCYHKIB.

B npomonoBaHiii cucTeMi TeCTyBaHHsS Moxe Oyn-
TH BUKOPUCTaHA KOHIEMIist Oe3nepepBHOI iHTerparii
ta moctaBku (CI/CD), mo peanidyeTbcsa K KOHBEED,
TOJIETHIYIOYX 3IUTTS TUIBKH IO 3aKOMIYEHHOTO KOmy
B OocHOBHY KomoBy 0a3y. Koumentiss CI/CD no3sonsie
3aITyCKATH Pi3Hi TMIM TECTIB HA KOXHOMY €TAIli TECTY-
BAHHS i 3aBEpIIyBATH I1OT0 3aIyCKOM 3 PO3TOPTAHHIM
TECTOBAHOTO KOIY B KiHIIEBHI IPOAYKT, IO OTPHUMYIOTh
KiHIIEBi KOpUCTYBaYi (BUKOHAHHS JTOCTABKHW) [16].

Ha Buninenomy cepsepi OpranizoByeThCs1 ciyx0a, 1o
3aBIaHb AKOi BXOIATh, OTPMMAHHS KOAY 3 PEIO3UTOPiIO;
CKJIaJaHHS TIPOCKTY; BUKOHAHHS TECTIB, PO3TOPTaHHSI
TOTOBOIO MPOEKTY Y TECTOBOMY CEPEAOBMINI; IeHepallis
T4 BilIpaBKa 3BiTiB.

Jnsa wamamryBanus CI/CD o6pano iHCTpyMeHT
Jenkins. Jenkins Hamae MOXIMBICTH TECTYBAaHHSA KOIY B
PEXUMi PeaIbHOTO 9acy Ta MOXIHUBICTH OTPUMYBATH 3Bi-
TH IIPO OKpeMi 3MiHU B pO3ropyTii KomoBii 6a3i. Ilei iH-
CTPYMEHT, TOJIOBHUM YHHOM, N03BOJIsIE TecTyBaIbHIKAM
INBMAKO II03HAYATH i BHUIIPABIATH NOMWIKK i 6arm B
KOfi, a IMOTiM aBTOMATAYIHO TECTYBATH 30ipKy KOIMY.

Ha puc. 4 HaBeneHO y3arajlbHEHY CXEMY peari3airii
CI/CD nporecy.

VCS

Trigger CI build

CISERVER|

run test

success

yes

build

deploy

APP SERVER

Puc. 4. Vaaranpaena cxema peamsanii CI/CD nponecy

Ha puc. 4 Bukopucraso Taki noznauenHs: VCS (aHr.
Version Control Systems) — cucTeMa KOHTPOJIIO BEPCilt;
CI server — cepBep Oe3nepepBHoOi inTerpartii; APP server
(application server) — cepBep 3aCTOCYHKIB CUCTEMU TeC-
TyBaHHS.

Cucremu KoHTpOMO Bepciit VCS 3HAYHO CIIPONIYIOTH
poboty 3 ¢daiimaMy CHCTEMH TeCTyBaHHS Ta 3a0e3medy-
I0Th BilcTeXXEHHS ycix 3MiH. 3a nomomMoron VCS MoxHa
YHUKHYTH BTPaTH HaHWUX ab0 BUMPABUTH TMOMUIKH, IO
Oy TOMYIIeHi B KOMi 400 JOKYMEHTAII{1.

5. TecTyBaHH# 3aPONOHOBAHOI TEXHOJOTIL

TecryBanHs IporpaMHOro 3a0e3nedyeHHsT € KpH-
TUYHHAM €TAIlOM XUTTEBOTO IMKIY po3pobku IC Tta ii
MOJIYNiB, 1[0 MO3BOMSAE BUABUTH HEIOMIKKA B JIOTIITi,
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IEPEeBIpUTH BiOIOBITHICTE (DYHKIIIOHATY OYiKyBaHAM
BHMOTAaM, a TAKOX OI[IHUTH CTaOLIbHICTh pOOOTH CHCTE-
MM 33 Pi3HUX YMOB.

IIpare3naTHicT, 3aMPONMOHOBAHOI TEXHOJOTIl aBTO-
MaTH30BaHOro TectyBaHHa momyniB IC Oyma mocmimke-
Ha HA TIPUKJIAMI TeCTyBaHHS BeO-3aCTOCYHKIB (30Kpema,
iHTepHeT-MarasuHiB). Bymo pospo6ieHo cepilo TecTo-
BHX CICHApiiB, AKi MOKPUBAM KIIOYOBI KOMIIOHEHTHU
KIIEHTCHKOI Td CEPBEPHOI YaCTMH CHUCTEMH €CTYBaHHS.
TecTyBaHHA OXOIUTIOBAIO SIK OKpPEMi €IEMEHTH iHTEp-
(eiicy, Tak i MOBHOIIHHI JIAHIIOTH Iiii, MOYNHAIOIHA 3
aBTOpH3allii KOpPUCTyBa4ya Ta 3aBEPINYIOYM TE€HEpPAIi€lo
3BITiB i aHATi30M BHABJIEHIX TIOMIJIOK.

SAxicTe pesynsraTiB pobOTH 3aIIPOMOHOBAHOI TEX-
HONOrii OIL[iHIOBAIACh HA OCHOBi CTaHAAPTHHUX METPHMK
B Tany3i po3poOKM Beb-3aCTOCYHKIB, 3 ypaxXyBaHHSIM
ocobmuBocTEl (YHKITIOHYBAaHHSI TECTOBAHUX MOJYJIiB.
OcHOBHa yBara NPMIOUTUIACS OIIHIN (YHKITIOHAJIEHOI
KOPEKTHOCTi, CTaGinbHOCTI pOoOOTH, MBHAKOIIL, OE3IIEKHU
T4 3pYIHOCTi BUKOPHCTAHHSL.

byno 3milficHeHO TOpPiBHAHHA pE3YILTATIiB PYIHOTO
TECTYBaHHSA Ta TECTYBaHHS BeO-IONATKIB THUITy «iHTEp-
Her-marasur» (https://tochkazp.com.ua), HaBemeHUX B
pobori [14], 3 pesynbraTaMu TECTYBAHHS BeO-CailTiB 3
BHKOPHUCTAHHSIM 3aIIPOIIOHOBAHOIO TECTOBOrO (peiim-
BOpKYy Sitetest, 3acob6iB Sitecore CMS Ta reHeparrii Tec-
TOBUX CII¢HApiiB. Bu3HaueHO, IMO BHKOPHCTAHHS 3a-
TIPOIIOHOBAHOI TEXHOJOTI1 TO3BOSE CKOPOTATHA BUTPATH
Yacy Ha TeCTYBaHHA BeO-I0MaTKy B cepenabomy B 10 pa-
3iB B MOPiBHSIHHI 3 PyYHUM TECTYBAHHSM T4 MPUOIM3HO
Ha 20% B TIOPiBHSAHHI 3 KOMOIHOBAHNM BHKOPUCTAHHIM
TeHepallii TeCTOBHX CIEHApIiB i 3acobiB (peiiMBOPKY
Selenium.

By TakoxX 3MOAENLOBAHI BHIIATKOBiI cIipobu 3a-
BaHTAXWTH JaHi IS TECTYBaHHA O3 apTOpH3altii (y 1ux
BHIIAIKaX CHCTeMa nmoBepTana craryc 403 i3 moBimomuieH-
HAM IIPO 3a00pOHY TOCTYILY).

3acTocoBaHa CTpAaTETisi TECTYBAHHS JO3BONIAIA BU-
SABUATH TA YCYHYTH P HEOONIKiB HA paHHIX eTamnax po3-
poOKH, a TakoX cGOPMYBATH YABICHHS IIPO pPEaIbHY
cTaGiNbHICTD 1 HaMilHiICTh YHKITIOHYBaHHS TECTOBAHUX
MOJYIiB.

BucHOBKH

B crarri HaBemeHO pe3ynbTaTM PO3POOIIEHHS Ta JO-
CITDKeHHSI TEXHOJIOTil aBTOMATH30BAaHOI'O TECTYBAHHS
IpOTrpaMHOro 3a0e3leuecHHs MOMYJB iH(opMaIiitHmx
CHCTEM.

HocaimkeHO pi3Hi THIIM CyYaCHUX TEXHOJIOTii aBTO-
MaTH3allii TeCTyBaHHA, 30KpeMa, TecTOBi (peiiMBOPKH,
110 HaiOLIbII IOIMMPEHO BUKOPUCTOBYIOThCS J1JIsl ONITH-
Mi3zarrii mporreciB TecTyBaHHS Be6-3acTOCYHKIB 1C.

Jo HalibineIl BAXKIWBUX 3aBIaHb peamizallii 3ampo-
TIOHOBAHOI TEXHOJIOTI1 CJIi BiTHECTH: PO3POOIECHHS CXe-
MU TIeHepallii TECTOBUX CII€HapiiB [JiA1 aBTOMAaTUYHOIO
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recryBaHHs [13 Momyis IC (Ha mpukiani Be6-caifTis Bu-
3HAYEHOI MPEAMETHOL 0071aCTi); pO3pO6IEHHS TEXHOJOTII
ONTHMi3allii IIPOILECIB TeCTyBaHHA BeO-CaiiTiB 3 BHKO-
PUCTAHHSAM 3aIPOIIOHOBAHOTO TECTOBOTO (MPEHMBOPKY
Sitetest Ta 3aco6iB Sitecore.

Hageneno cxeMy 1mmoOynoBHM Ta BHKOPHCTAHHS IAa-
O/OHIB aBTOMATH30BaHOTO TECTYBAHHSA BeO-3aCTOCYHKIB
IC (anst xOHKpETHOT MpeaAMeTHOT 06acTi).

Po3mistHyTO0 MOXIMBICTE ONTHMI3aIIil IIPOIIECiB TeC-
TyBaHHS BeO-CaliTiB 3 BUKOPUCTAHHSAM CIIEIlidli30Ba-
HOTO TECTOBOTO (DpeiMBOPKY Ta iHCTPYMEHTIB CHCTEMU
KepyBaHHS KOHTeHTOM Sitecore CMS.

ApxiTekTypa 3aIlpOIIOHOBAHOTO TECTOBOIO (peiiM-
BOpPKY Sitetest MiCTUTE Taki OCHOBHI mIapu:

— sgmopo (Framework Core), mo 3amae KoHbirypamito
BeO-mpaiiBepa Ta CyKyIIHiCTh KOH(DiTypariiini xmacis;

— map SpecFlow Tests, mo map mictute feature-
daitnm Ta iMIUIEMEHTAIIII0 KPOKIiB JIA HUX;

— TECTOBY MOMENb, IO MiCTUTh MOMYJb CTOPiHOK,
110 TOTIOMAra€ iHKaICyJoBaTi POOOTY 3 OKPEMUMH €J1e-
MCHTAMY CTOPiHKM, JO3BOJISIE 3SMEHIIUTH PO3Mip KOIY Ta
TIONIETTIUTH HOTO MiATPUMKY, Ta CEPBICHUI KOMITOHEHT
(Page Service), M0 MiCTUTEL KJIACH, AKi BimIIOBimaioThL 3a
TIEPEBiPKH i B3a€EMOJIIIO 3 €JIEMEHTAMH CTOPIHOK;

— mrap Sitecore, IO BiAMOBiTa€ 3a B3AEMONIID 3
Sitecore API Ta BUKOPUCTOBYETHCS JJII TECTYBAHHS ITpa-
BIWIBHOCTI (DYHKITIOHYBAHHS JOHATKY 31 CTOPOHM KOH-
TEHT- MEHEIDKEDA.

Hageneno moxmamnuii omc TEXHOMOTIl OIITHMIi3aIrii
IIpolLeciB TeCTyBaHHA Be0-4aliTiB 3 BUKOPUMCTAHHAM 3a-
TIPOIIOHOBAHOTO (hpeiiMBOPKY.

IMpane3naTHiCTs 3aMPOMOHOBAHOI TEXHOJOTIl aBTO-
MaTU30BaHOTO TecTyBaHHS MomyhdiB IC Oyma mociimke-
Ha Ha IIPUKJIAMi TeCTyBaHHA Be0-3aCTOCYHKIB (30KpeMa,
iHTepHET-Mara3uHiB). Bu3HAY€HO, MO BUKOPUCTAHHS
1Ii€l TEXHOJIOTii TO3BOJISIE CKOPOTUTU BUTPATH 9acy Ha
TEeCTYBaHHS BeO-IIONaTKy B cepenHboMy B 10 pasis B mo-
PiBHSIHHI 3 pyYHWM TeCTYBaHHSIM Ta MprOMm3Ho Ha 20%
B IIOPiBHAHHI 3 KOMOiHOBAHUM BUKOPUCTAHHSIM I€HEPa-
1Iil TECTOBHX CIIEHApIiB i 3ac006iB (ppeiiMBOPKyY Selenium.
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