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Buokpemneno MHONMCUHY pakmopie 6niugy Ha AKiCmMb Mecmyeans npoepamHo2o
3abe3neyents, AKa MiCmums MoOeli ma Memooono2ii HCUMMEBO20 YUKTY NPOSPAMHO2O
3abe3neuenns, pieHi Mecmy8aHHs, Munu mecmye8anHs, GUKOHAGYI, oomedxcenns. 3a 0o-
nomo2ow 3acobie meopii epaghie ma Memooie CUCIMEMHO20 AHANIZY NOOYO0BAHO 2padhu
38 "A3KI6 Midic haxmopamu 00CAi0AHCYBAHO20 MEXHONOSTUHO20 NPOYECY, WO YMOICTUBUNO
8I3YANI3AYII0 NPAMUX MA ONOCEPEOKOBAHUX BNIUGI8 Ma 3aledcHocmell haxmopis. [lis
BCMAHOBLEHHS NPIOPUMEMHOCTT PAKMOPIE BUKOPUCTIAHO MEMOO MAMEMAmuiHo20
MOOenosants iepapxi, wo nepeddavae Gopmysanus OiHapHOi Mampuyi 00CAHCHOCIE
¢axmopie ma nobyoosy imepayitinux mabauys. Ipu yvomy imepayivini mabauyi mic-
mams GI0OMOCMi NPO NOPAOKOBULL HOMED (PaKmopa y MHONCUHT, RIOMHONCUHY CYKVH-
HOCMI OOCANCHUX 8EPULUH, NIOMHOJICUNY CYKVIHOCTI 6epUitli NONEPeOHUlb ma nepemun
niomHodcun. Buznaueno, wo natguwuii pane nanexcums gaxmopy «Obmedicennsay, a natl-
Hudicuuti — axmopy « Tunu mecmyeannsy. Ha ocnosi 0anux, ompumanux nio uac ime-
payii, cunme306ano Mooenb NPIOPUMeEmHO20 BNAUEY (YaKmopis Ha AKICMb MeCy8aHHs
npocpamHozo 3abesneuents. Jlemanizosano mooensb npiopumemHo2o 6naugy Gaxmopie
3@ 0ONOMO20H NPUHUHHO-HACTIOK060I diacpamu Icikasu.

Knwuogi cnosa: chaxmop, sxicme, epagh, imepayis, Mooenv, mecmy8anHs npozpam-
HO20 3a0e3neqeHns.

IocTranoBka nmpodaemu. [Iporpamue 3a0e3neyeH s TICHO IHTErpOBaHE 3 MOBCSIK-
JICHHOIO Ta TPYAOBOIO IIsUIGHICTIO JIFOAMHU. BaKko ysSIBUTH MpPOBENEHHS MEJUYHOTO JO-
CITIIJPKEHHS, 3[iliCHeHHs OaHKIBCHKUX Oomepaliil 4u poOOTy 3a MepcoOHaIbHUM KOMI 10-
TepoM Oe3 MEeBHUX MporpamMHux 3aco0iB. OJHAK YacTo arumiKaiii MpamTh HE Tak
Ak ovikyBanocs. HekopektHe QyHKIiOHYBaHHS, 3001 Ta Je(eKTH K MiHIMYM MPHU3BO-
JIATh 70 TIOTIPIIEHHS SKOCTi JIOCBIAY KOPUCTYBaHHS. MOXIIHMBI TakoX 3HAYHO OLIBIII
HacIiAKK: K (iHAHCOBI, TaK 1 BTPATH JIIOACBKUX KUTTIB. ISl 3HMKCHHSI PU3UKY Bij-
MOBH NPOrPaMHOTO 3a0e3MeueHHs 3aCTOCOBYIOTh TECTYBaHHS, SIKE a€ 3MOTY BUSIBUTU
nedeKTH HaBiTh HA PaHHIX CTaAifX KUTTEBOrO LUKIY. [IpoTe TecTyBaHHsS — wLe AocC-
TaTHBO BapiaTUBHUIA porec. JJociimkenHs npiopuTeTHOCT (haKTOPiB BIUTUBY Ha SIKICTb
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TECTYBaHHS MPOrPaMHOTO 3a0e3MeueHHs cpusie POPMYBaHHIO YiTKOTO, MOCIiIOBHOTO
CLIeHapio peajizamii mpoueayp i NpsMo BIUIMBAE Ha AKICTh KIHIIEBOTO HPOIYKTY.

AHaJIi3 0CTaHHIX JOCTiTzKeHb Ta myduaikamiii. OcTaHHI TOCITIPKEHHS MPUCBSIYCHI
METOIUKAM 1HTETrpabHOI OLIIHKM CTYIICHIB TECTYBaHHs IPOrpaMHOro 3ade3nedeHHs [1],
onrtuMizauii mpouecy TecTyBaHHs [2], MeTogaM NoOyA0BH cLieHapiiB Ta QyHKLIOHATBHUX
BUMOT [3, 4], aHaJTi3y TUITIB TECTYBaHHS [5] Ta MpoIecy TeCTyBaHHS 3arajioM [6]. AHai3
myOITiKaIid CBITYUTH PO HEIOCTATHE BUCBITIICHHS MPOOJIEMU CUCTeMAaTH3allil Ta, BiJl-
MOB1THO, BHOKPEMJICHHSI KJIFOUOBHX YMHHUKIB BIUIUBY SIKOCT1 TECTYyBaHHSI.

Merta cTaTTi — BHOKPEMJICHHS Ta JAOCHIHKEHHS KIIOYOBUX (DaKTOpiB BILUIUBY Ha
AKICTh TECTYBAaHHS IPOTrPaMHOTO 3a0e3MeYeHHSI.

Buxki1aa ocHOBHOr0 Martepiany gocJi:kennsi. Hexaii cykynHicTs hakTopiB sIKOCTI
TECTYBaHHS IPOTPAMHOT0 3a0€3M1€UEHHs CTAHOBUTH JICSKY MHOXHHY T = {zl,tz,m,;n} .
Onpanroemo HalOLIBLI CYTTEBI KPUTEPIi, BKa3aBIIM iX MHEMOHIYHI Ha3BH: {, — MOJIEI
Ta METOMOJIOT1] JKUTTEBOTO LIMKITY MPOrPaMHOI0 3a0e31eUeHHS; f, — PiBHI TECTYBaHHS;
{; — TUIIY TECTYBAaHHS; ¢, — BUKOHABIII; f, — OOMeKeHHs [7].

OTxe, 3aranbHa MHOKMHA MaTUMe BUIISA: T = {tl5t29t3’t47t5} . st 3pyqHOCTI 1MO-
JaplIol Bizyatizauii prcBOiMO MEBHI YMOBHI, IHTYITHBHO 3pO3YMii MO3HAYECHHS JUISI
KOXKHOTO (hakTOpa BUOKpEeMIIEHOT MHOKMHK. Hexall £ moznauumo sk MM, ¢, — PT,
t;, —1TT, t, —B,a t; —O.

[loOynyemo rpad 3B’s3KiB MK (akTOpaMu SKOCTI TECTYBaHHSI IPOTPaMHOIO 3a-
Oe3neuenss (puc. 1). st 1pboro BUKopucTaeMo 3acodu Teopii rpadiB Ta METOAM CHC-
temHoro anamizy. ChopmoBanuii rpad UmocTpye npsimi Ta onocepeaKoBaHi BIUIMBH i
3aje;kHOCTI Mk (pakropamu [8, 9].

Puc. 1. I'pad 3B’s13KiB MiXK (pakTOpaMu SKOCTI TECTyBaHHS IIPOTPAMHOTO 3a0e3IeueHHs

BceranoBumo npiopuTeTHICTH (aKTOPiB 32 METOOM MAaTEMAaTHUYHOTO MOACTIOBAHHS
iepapxiif, mo nependavae ¢opMmyBaHHS OIHApHOI MaTPULi AOCSHKHOCTI (DAaKTOPiB Ta
moOyIoBy iTepaniiHuX Tadnuik. [Jis CTBOPEHHS MaTpPHIll TOCSHKHOCTI CKOPUCTAEMOCS
TaKuUM IpUHIMIOM [9]:

1, sAKW0 3 BEpUIUHU | MOJICHA NONACMU Y BEPULUHY |

ly = (1

0, 6 inutomy sunaoxy
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Matpuus 10CAKHOCTI
1 2 3 5
MM PT TT (0]
1 MM 1 1 1 0
2 PT 0 1 1 0
3 TT 0 0 1 0
4 B 0 1 1 0
5 o 1 1 1 1
ITepauiiini Tabnuui MiCTATH YOTH CTOBIILI, Jie | — MOPSAKOBHI HOMEp (axropa y

MHOXHUHI1, D(t,) — NiAMHOXHHA CyKYITHOCTI JOCSHKHUX BEPUIMH, P(?) — MiIMHOXUHA
CYKYIHOCTI BEpLIMH NonepenHub, D(t,)NP(t,) — nepeTruH miIMHOKUH JOCSKHUAX BEP-
IIVH 1 BEPIIUH MOTIepeTHUIb [9].

Tabmmrs 1
i D(t) P(t) D(t)NP(t)
1 1,2,3 1,5 1
2 2,3 1,2,4,5 2
3 3 1,2,3,4,5 3
4 2,3,4 4,5 4
5 1,2,3,4,5 5 5

st paxropa «OOMexeHHs» 3a(ikcoBaHO 30ir 3HaUCHb y TPETHOMY Ta YETBEPTOMY
CTOBMIISIX, 10 CBIAYMTH MPO Horo HailBuuly npiopurtetHicTs. [lomanpmry itepamiio
3IIHCHIOEMO yKe 0e3 I[boro (hakTopa.

Tabnm 2
i D(t) P(t) D(t)NP(t)
1 1,2,3 1 1
2 2,3 1,2,4 2
3 3 1,2,3,4 3
4 2,3,4 4 4

®daxropu «Mozeni Ta METOOJIOT1] KUTTEBOTO LUKy IPOrPAMHOTO 3a0€3MeYCHHSD
Ta « BuKOHaBI» MalOTh OTHAKOBY MPIOPUTETHICTb.
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Tabmumg 3
D(t) P(t) D(t)NP(t)
2,3 2 2
3 3 2,3 3
Hactynnuwm 3a panrom € ¢akrop «PiBHI TeCcTyBaHHS.
Tabmung 4
D(t) P(t) D(t)NP(t)

3 3 3 3

Haitamxunii npioputeT HalneKuTh pakTopy « Tunm TectyBaHH:».
Ha ocHoBIi 1aHuX, OTpUMaHUX 3 iTepallifiHUX MPOLEAYD, TOOYITYEMO MOJIEIb MPio-
PUTETHOTO BIUTMBY (AaKTOPIB Ha SKICTh TECTYBaHHsI IPOrpaMHoro 3adesnedeHns (puc. 2) [8, 9].

TECTYBAHHA
[MPOI'PAMHOI'O 3ABE3ITEUEHHA

\4

A

OOMeXeHHT O

Moneni Ta MeTOH0I0T 11
KUTTEBOTO LUKIY TIpo- | MM Buxonasrri B
IpaMHOro 3a0€3MeYeHHs

v )

PiBHi TecTyBaHHS PT

A

A

A

Tunum TectyBaHHSA TT

Puc. 2. Mopenb mpiopuTeTHOTO BIUTHBY (haKTOPiB
Ha SIKICTh TECTYBaHHS IIPOrPaMHOIO 3a0e3IeUCHHS

JertamnizyemMo Mozenb NpiOpUTETHOTO BILIMBY (DAaKTOPIB HA SIKICTH TECTYBaHHS MPO-
IPaMHOTO0 3a0e3MeYeHHs 3a JIOTIOMOTOFO TPUYMHHO-HACIIKOBOI iarpamu Icikasu (prc. 3) [10].

BucHoBku. BuokpemieHno MHOXHHY (DaKTOPiB BIUIMBY Ha SIKICTb TECTYBaHHS IPO-
rpaMHOro 3a0e31e4eHHs. BcTraHOBICHO NPIOPUTETHICTH (PAKTOPIB AOCIIIKYBaHOTO IPO-
LIECY 32 METOIOM MaTeMaTHYHOTO MOJICJIIOBAHHS iepapXiid, 1o nependavae GopMyBaHHS
OiHapHOI MaTpuULi AOCSHKHOCTI (akTOpiB Ta MOOYOBY iTepaliiHUX TaOJINIb 32 IEBHUMHU
npaBuiaMu. BetaHoBieHo, 110 HAMBUIMK TPIOPUTET HATEKHUTD (akTopy «OOMEKEHH»,
a HaliHwkunii — (akropy «Turnum TectyBanHs». [100yn0BaHO MOJIETH MPIOPUTETHOTO BILIH-
By ¢axropiB. CopMOBaHO NPUUNHHO-HACIIKOBY JAiarpamy IcikaBu SIKOCTI TeCTyBaHHS
MPOrpaMHOro 3a0e3MneYeHHSI.
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Many factors influencing the quality of software testing are identified, which
include: models and methodologies of software life cycle, levels of testing, types of
testing, performers, limitations. With the help of graph theory and methods of system
analysis, graphs of connections between the factors of the studied technological process
are constructed, which make it possible to visualize direct and indirect influences and
dependencies of factors. To establish the priority of factors, the method of mathematical
modelling of hierarchies is used, which involves the formation of a binary matrix of
factors reachability and the construction of iterative tables. The iterative tables contain
the information about the ordinal number of the factor in the set, a subset of the set of
achievable vertices, a subset of the set of vertices of the predecessors and the intersection
of subsets. During the first iteration for the factor “Constraint”, there is a coincidence
of the values of the subset of the vertices of the predecessors and the intersection of the
subsets, which indicates its highest priority. At the second level, the factors “Software
life cycle models and methodologies” and “Performers” are identified, which have the
same priority. Next in rank is the “Test Levels” factor. The lowest rank belongs to the
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factor “Types of testing”. Based on the data obtained during the iteration, a model of the
priority influence of factors on the quality of software testing is synthesized. The factor
with the highest priority is located at the top of the model, and the one with the lowest
are at the bottom. Factors with the same priority are on the same level. The model of
the priority influence of factors is detailed with the help of the cause-and-effect diagram

of Ishikawa, which is a graphical arrangement of the factors influencing the object of

analysis. The priority of the factors is positioned from right to left - from the “head” to
the “tail of the fish skeleton”.

Keywords: factor, quality, graph, iteration, model, sofiware testing.
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