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¥ po6oTi BupiIIyeThCs aKTyaJIbHe 3aBIaHHSI BU3HAYEHH MOJIeJIl pO3PO0JIeHHs pillleHb TeCTyBAHHS IIPO-
rpamMHOro 3a0e3ledyeHHs, 10 JO3BOJISE IPOTHO3YBATH SK IIPOIEC 3arajioM, Tak 1 #oro mesHi eramu. Meromo
pobOTH € MPOrHO3YBAHHS YACY TECTYBAHHS IIPOrPAMHOIO IPOAYKTY Ta IIJBUINEHHS HWOro sSKocTi. AHammis
IIPOIIECY TECTYBAHHS IIPOrPAMHOr0 3a0e3IeYeHHsI [I0Ka3aB, 0 e MIPoIec MOMKHA BIHECTH 0 PO3TaIyiKe-
HO-IIMKJIIYHUX TEXHOJIOTIYHUX IIPOIIECiB, OCKIJIIBKY BUKOHYETHCS BIH ITUKJIIYHO 13 IPHUNHSTTSM pIIlleHb Ha
KOHTPOJIBHUX omepariisax. Crupaounck Ha IomepeiHi Ipali aBTopiB, J0 IPOLECY TeCTYBAHHS IIPOrPAMHOTO
3abesreuenHs 0yJIO 3aCTOCOBAHO METOIMKY HA OCHOBI MApKOBCHKOI MojeJi. 3aIporoHOBaHA METOIUKAa J0-
3BOJIsIE BUKOHYBATHU IIPOTHO3YBAHHS JIJISI KOJKHOTO OKPEMOI0 MOZYJISI IIPOrPAMHOTO IIPOJYKTY, IO IIPU3BO-
IUTH J0 OLJIBIN SKICHOTO IPUMHATTSA PIIIeHb Ha KOYKHIA KOHTPOJILOBAHIN omepailrii Behoro mmiamportecy. s
peaJtizaiiii Ta ImepeBipKU Pe3yJIBTATIB IIiel METOIUKH y Po0OTI po3po0seHo IMITAIIIMHY MOIe/ b IPOIlecy Tec-
TYBaHHSI MPOrPAMHOIO HPOAYKTY. PesysbraTul mociaifpkeHHs HAOYJIM MPAKTUYHOL peasi3aiiii y BUIJISIL
BIIPOBAIYKEHHSA HA MiIPUEMCTBI.

Knrouosi ciioBa: posrasyskeHO-IIMKJIIYHIN TEeXHOJIOTIYHUN IIPOIleC, KOHTPOJIBHA OIepAarlis, MPUMHATTS Pi-
IIIeHHSs, BUTPATH, OI[IHIOBAHHS PU3WKY, IIPOTHO3YBAHHS ITUKJIIYHOCTI, KPUTEPIH JIOCTATHOCTI, AKICTH IIPOIYK-

Ty.
1. BCTVII

Bigmosigmo 1m0 mocraBiieHwx 3aBIaHb TECTYBAHHS
BUKOPUCTOBYIOTHCS PI3HI IIPAKTUKHU IMILJIEMEHTAILI] Tec-
TyBaHHS, 1[0 B OCHOBHOMY BILIMBA€ HA SKICTh CAMHUX
TectiB. ToMy aKkTyaJIbHMM € BUSHAYEHHS IEeBHOI MOIeJIl
pO3pO0JIEHHsA pillleHb TEeCTYBAHHS, AKA 0O J03BOJISIIA
IPOrHO3YBATH fAK IMPOIleC y IIIJIOMy, TAK 1 MOro IeBHL
eramnu [1].

Icuye Oesstiu Momesiell TeCTyBaHHS IIPOrPAMHOIO
mponykry. Lliero Temoio 3aiiMmaeTbcsi GaraTto CydacHHX
nocmpaaukis, Takux ax B. C. fAxosuma, M. M. Cewuis,
A. M. Yabauwor [2]; J. P. Durand, O. Gaudoin [3];
S.Yamada, M. Ohpa, S. Osaki [4] Ta iH.

Amnauti3 mporiecy TeCTYBaHHSI IPOTPaMHOTO 3abesme-
YeHHs II0KAa3aB, IO IIefl Ipolec MOKHA BITHECTH 0
PO3TAYKEeHO-ITUKIIYHNX  TEXHOJOTIYHUX  ITPOIIECIB,
OCKLTBKM BUKOHYETHCS ITUKJIIYHO 3 IIPUUHATTAM PillleHb
Ha KOHTPOJILHUX oIleparisax [5].

BasnanBoo cKIa10BOI0 KOMKHOI MOIEIl TEeCTyBaHHS
HPOTPAMHOTO IPOAYKTY € KPUTEPIi TOCTATHOCTI IPOIIECy
TeCTYBAHHS, SAKWU JI03BOJISE KEPIBHHKAM IIPOEKTIB
mpuiiMaTh OOIPYHTOBAHI pIIIEHHS IIPO 3aBEPIIeHHS
1BOro eramy po3pobsienHs. [IpuHIMIOBA Xaparrepuc-
THKA IIPOIECY TECTYBAHHS IIPOTPAMHOTO 3abe3medeHHs
TOJIATaE y IUKJIYHOCT] IIPOIeCy, 4 caMe B TOMY, IO B
mporpami 3a IepioJ BUKOHAHHS KOYKHOTO ITUKJY TECTY-
BAHHS BUSABJISIOTHCS 1 BUIIPABJISIOTHCS IOMUJIKY, STK1 He

Oysim 3HageHl pawime. Y Iei 4Yac y NepeBaKHIN
owrbrmocti IT-koMmawmiit Takl MOKA3HUKKM MAIOThH popMma-
JIBHUHI XapakTep 1 3aTpaTh HA TeCTYBAHHS HAMATAKTh-
CA 3MEHIIUTH, IO IPU3BOAWTEL [0 3HUMKEHHS SKOCTI
mponykry. HeoOXigHO CIIpOrHO3yBaTH 3aTpaTH Ha IIPo-
1ec TeCTYBAHHS, BPAXOBYIOUHM HMOTO ITUKJIIYHY OBTOPIO-
BaHICTH [6].

B [6] aBTOpaMu 3aIrpomoHoBaHa MOEJIb YIIPABJIIHHS
IUKJIYHAMEA POSTAITYKEHUMH TEXHOJIOTYHUMU IIPOIie-
caMu, IO IPYHTYETHCS HA HEBU3HAYEHUX ITUKJIYHUX
rpadax 1 HEOJHOPITHUX MAPKOBCHKUX JIAHITIOTAX.

3acrocoBaHa MOMAEJb [7] PO3TaIy:KEHO-IIUKJIIYHOTO
TEXHOJIOTIYHOTO IPOIECY 0 MPOIleCy TeCTYBAHHS IIpPO-
rpamuoro 3abesnevennsa (I13) mae moskauBicTh IIPOrHO-
3yBaTH Yac HA BUKOHAHHA mpoliecy. CriaamHicTs 3acTo-
CyBAaHHS BHU3HAYAETHCA THUM, IO ICHYIOTH CTAHM, SKI
HEMOKJIIBO OJHOYACHO BLIHECTH N0 OaskaHUX UM Heba-
skaHnX. KosKHMI MOIyJib, IO TeCTyeThCsA, Mae CBOI Xa-
PAKTEepPUCTHUKN 1 MOTpebye OKPEeMOro IIPOrHO3yBAHHSI.
3amnporroHoBaHa METOJUKA JI03BOJISIE BHKOHYBATH IIPO-
THO3YBAHHS IJI KOKHOTO OKPEMOT0 MOJYJISI IIPOrpam-
HOI0 IIPOAYKTY, IO HPHUBOIUTL IJiA OLIBII SKICHOIO
NPUAHATTA PillleHb HA KOMKHIM KOHTPOJILOBAHIN oOme-
pairii BChOro ITiIIIPOIIECy.

Jlj1st mepeBipKH 3aCTOCYBAaHHS PO3POOJIEHOI MApPKOB-
CBKOI MOJEJIi J0 TIPOIeCY TECTYBAHHS IIPOrPAMHOTO 3a-
OearreyeHHsa OyJI0 BHKOPHMCTAHO IMITAIIiHE MOIEJIo-
BaHHA. 3aCTOCYBAHHA IMITAIIMHUX MoJeJiel gae 0easiy
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mepeBar IMOPiBHSHO 13 BUKOHAHHSIM €KCIIEPHMEHTIB HaJl
peaybHOK CHUCTEMOIO 1 BUKOPHUCTAHHSM 1HIINX METOMIB
[8].

Metoo po6GoTH € IIPOrHO3yBAHHSI Yacy TECTYyBAHHS
POrpaMHOr0 IIPOAYKTY Ta IIIBHUINEHHS MO0 SKOCTI.
Bigmosigso B paMmkax 1riei crarTi 3aBIAaHHSAM € Po3pob-
JIEHHSI IMITAIIIAHOI MOJIeJIl IIPOoIlecy TEeCTYBAHHSA K PO3-
raJIysKeHO-I[MKJIYHOI0 TEXHOJIOTIYHOIO IIPoIlecy, sdKxa 0
IO3BOJIMJIA (DOPMAJIBHO OIMMCATH IIPOIEC IIPUMHSITTS
pillleHb I Yac TEeCTYBAaHHS, a TaKOK J03BoJmiaa O
CIIPOTHO3YBATH 3aTPATH HA IPOIIEC TECTYBAHHSI.

2. OCHOBHA YACTHUHA

Jlost pospobirenns momesii B cepemoBuimi Simulink
mo0yayeMO KOHIIEITYaJIbHY MOJEJIb IIPOIeCy TEeCTyBaH-
HA AK IHKJIIYHOTO TEXHOJIOTTIHOTO IPOoIiecy.

Ha puc. 1 mokasaHo KOHIIEIITYaJIbHY MOIEJIb IIPOIle-
Cy TeCTYBaHH.

Kosxruit mporpaMHWii MOAyJb XapaKTepU3yeTbCs
TAKMMHM IIapaMeTPaMu:

— po3mipowm;

— BAMOTaMH J10 PYHITIOHAJIHEHOCTI.

Poamip mporpammoro mosysist BIUIMBae HA KIJIBKICTh
TECTOBUX BUIMAJKIB, Kl HEOOXIHO IIPOBECTH 1HIKEHEPY
1010 3a0e3rmeveHHs TKOCTI (1[0 BILTMBAE Ha KoediIlieHT
HOKPUTTSA IIPOTPAMHOIO IIPOIAYKTY).

Bumorn nmo ¢QyHKIIOHATRPHOCTI BHU3HAYAIOTH MEXKl
TIOKA3HUKA SIKOCTI |, III0 BIIIIOBiZae 32 TOTOBHICTH IIPO-
TPaMHOTO MOJTYJIsI 10 BIIPOBAPKEHHS TA eKCILIyaTaIrii.

TecryBaIbHUE po3po0Jisie HAGIp TECTOBUX BUIIAIKIB
IIJIs TIePeBIpKU IporpamMHoro moayJisa. Takuii Habip xa-
pakrepuayerbcsa poamipoMm N (KLIBKICTIO TeCTiB), Ta 4a-
COM Ha IX BUKOHAHHA {.

Iliciis BUKOHAHHSA yCIX TECTIB TECTYBAJILHUK OIep-
JKy€ KIIBKICTh BHUSBIIEHHX eQEeKTIB y IIPOrpaMHOMY
moxyJi. Kisbkicts medexTiB Ta IX CKJIAIHICTH BU3HAYA-
10Th MMOKA3HUK SIKOCT1 IIPOrpaMHOro mpoaykry. @axrTuy-
HO, IIe¢ TMOBIPHICTE TOTO, III0 IIPOAYKT MOXKe OyTH IIepe-
IaHUHI 10 eKCIIyaTalrii.

Ha ocHoBi mokasHmKa SKOCTI T MOKA3HUKA ITOKPUT-
TSI TECTYBAJILHUK IIPUMMAae PillleHHs:

1) mporpaMHUi IPOAYT BIAIIPABUTH Ha J0PO0JIEHHT;

2) IporpaMHUi IPOAYKT BBOJUTH B €KCILIYaTAIlo.

Axmo mporpamMHU TPOAYKT OyJI0 BIAIIPABIIEHO HA
IOPOOJIeHHsI, BIH BUIIPABJIAETHCA MIPOrPaMicTOM 1 Ha-
CTYIIHUM €TAIIOM 3HOBY HAJXOJIWUTH HA IIEPEBIPKY TECTy-
BaJILHUKY. TecTyBaJIbHUK IepeBipse MOMYJb 34 HOBHUM
HAOOPOM TecCTiB 13 IIePEeBIPKOIO IIOIEPEeTHIX, AKI He Oyan
BuKOHaHI. Takuil mporiec TeCTyBaHHSA BIIOYBA€THCS J0-
TH, IIOKH IIPOIYKT He Oy/ie BiAIOBiIATH ITOKA3HUKY SKO-
cTi Ta He Oy/ie MOBHICTIO ITIOKPUTHI TECTAMHU.
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PI/ICyHOK 1- HOHHBHTyaHLHa MOJeJIb IIPOoIeCy TeCTYBaHHA 3a TEXHOJIOTIE Scrum

Posrisinemo 6510k TecTyBasmbHUK SIK cepBep, HA BXIT
SIKOTO TIOJAIOTHCS TECTH 3 ITOCTIHHOIO IMIBUIKICTIO 13 II€B-
HuM mepiogoM. Ilepion BM3HAYETHCA BISHOIIEHHSIM Ki-
JILKOCTI TECTIB 3a FOIUHY.

Jlis peasmisarii 6soka Plmenss HeoOXxigHO 3mificHu-
TH 00pPOOKY pe3yJIbTATIB 13 IOIepeIHBOTO OJIOKA Ta PO3-
paxyBaTy IMOKA3HUK SIKOCTI 1 IIOKA3HUK IOKPUTTS IIPO-
rPpaMHOI0 IPOAYKTy. Po3paxoBaHi IIOKa3HUKKM HeOOXim-
HO HOPIBHATH 13 3amaHumu. JJia 1iporo, 3Haimemo 3a-
TPUMKY B Yacl ITiCJs BUKOHAHHS TECTOBOTO IIMKJy Ta
KIJIBKICTD TECTIB, K1 He BCTUIVIM BUKOHATHCH.

KoedimienT I1moKpuTTss 3HAWIEMO SK BIIHONIEHHS
BUKOHAHHUX TECTIB IO BCIX TECTiB, AKI HEOOXIMHO 0yJI0
BukoHATH. J[J1s1 po3paxyHKy KoedillieHTa IOKPUTTS Oy-
Ji0 crBopeno mmincucremy Coverage (puc. 2) i3 BUKOpWC-
TAHHAM OJIOKIB IJIsI PO3PAXyHKY:

— KIJIBKOCTI BCIX TECTIB, K1 MOKHA BUKOHATHU 3a Bi-
IIIOBLIHUMI IIHKJI;

— KIJIBKOCTI YCITIIITHO BUKOHAHUX TECTIB;

— KoeIIeHTa ITOKPUTTS.

KoedimienT sikocTi 3HANIEMO SIK BITHOIIEHHS KLJIb-
KOCT1 3HAUIeHnX Ned)eKTiB 0 KIJIBKOCTI YCITIIIIHO BUKO-
HAHUX TeCTIB HA ogHOMYy IHKJI. J[as pospaxyHKy Koe-
dimienTa aKocti crBopeno migcucreMmy Quality (pme. 2) i3
BUKOPUCTAHHAM OJIOKIB JJIST PO3PAXYHKY:

— KLJIBKOCTI JeeKTiB;

— KoediIrieHnTa sSKOCTI.

Iliciss BUIpoOOBYBaHHS MOJIENIl OJIeP:KAHI ITOKA3HU-

KJ TOKPHUTTS TA SKOCTI ITOPIBHIOEMO 3 BIIOMUMH MeKa-
MM MOKA3HUKA SKOCTI Ta MOKPHUTTS TECTAMH 1 IIpUitMae-
MO PIIIeHHS IIOA0 HOJAJIBIINX Iili: YBEIeHHA B €KCILILY-
aTalfo Yi MOBePHEHHS HA JIOOIPAIIOBAHHS Ta IIOBTOP-
He TectyBanHsa. Omeparrio MOpiBHAHHS 0yIeMO BUKOHY-
BaTHU HA eTarrl 00po0JIeHHS pe3yJIbTaTIB MOJIeTIOBAHHS.

[MurmyHicTh IIpOIlECY TECTYBAHHS pPeaji3yemMo 3a
JIOIIOMOTO0 PO3TOPTAHHS ITUKJIY Yy IIOCTIJOBHICTH OXHA-
KOBHX ImjcucrteM. ToOTO IMUKIIYHY YaCTUHY OyIeMo BHU-
KOHYBATH MOCJIJIOBHO JI0 TOTO MOMEHTY, ITIOKH ITOKA3HU-
KM He OyIyTb 3aJI0BOJIbHATH 3aJ1aHl yMOBH. Take meper-
BOpPEHHsI IPYHTYeThCSd HA HEBU3HAUEHUX IUKJIIYHUX
rpadax Ta moxasaHe B [6].

Otxe, 3MIMCHUMO HeOOXINHI 3B’A3KM Ta IIOKAMEMO
KOMILJIEKCHY MOJIeJIb IIPOIleCy TEeCTYBAHHS 3 ypaxyBaH-
HAM IIJICUCTEM PO3PAXYHKY MOKA3HUKIB IIOKPUTTS Ta
sirocri (puc. 2).

Biox Delay time (pumc. 3) mokasye yac O4UiKyBaHHS
KOKHOIO TeCcTy B 4Yepa3l Imepel] TeCcTyBAJIbHUKOM.
lopusonTanbpHa Bich BimoOpaskae 4ac BUKOHAHHS TECTIB,
a Bich Y — KoediI[leHT OUiKyBAHHS.

[Torkamemo mnpuriagy KoediIIEHTIB MHOKPUTTA Ta
sikocti Momysis B mHa 4 murimax (4ac MomesTIOBaHHS —
360 xB). Amasoriyni BUIIPOGOBYBAHHSA 3IIACHEHHO IJIsT
Moy A ta B.

Byso mpoBeeHo Moer0BaHHS IIPOIIECY TECTYBAHHS
I13 3a TexHomoOrIE0 Scrum.
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Pucynok 2 — Bunpo6oByBaHHsA MOIeJII POIlecy TeCTyBAHHS IJIA MOy I B:
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Pucynok 4 — BunpoGoByBaHHST MO/IeJI1 IIPOIleCy TeCTYBAHHS JJIsT MOIyJist B:
KoediiienT moKpUTTA () Ta KoediiieHT axocTi (0)

Pesynbratu MOIeJII0BAHHS TaKl
peayabraTtH (Tads. 1):

1. Jia momyna A cepenHiil yac 3aTPUMKH 34 OIUH
UK gopiBHoe 0 — yci TecTw HPOMAYTH YCIIIIHO 0e3
3aTPUMKH.

2. llna monynss B cepenwiit uac 3aTpuMKM 3a OJHH
mukJI mopisaioe 0,03059, abo 3 % 13 90 xB.

3. sz monyna B cepenmiit yac 3aTpuMKH 3a OJHH
ukJI gopieuoe 0,26, a6o 26 % 13 90 xB.

31 306imbiIeHHsAM KUIBKOCTI gedekTiB (o BigOyBa-
€ThCsI IIPW BUKOHAHHI 0araThoX IUKJIB) KoeiIieHT
TOKPUTTS 3MEHIIYETHCS, OCKIIBKU YacC TECTYBAHHSI BH-
TpadyaeThbCcsi Ha IIEPEBIPKY BiKe 3HANIEHUX J1e(eKTIB.
IIpore xoedirieHT AKOCTI 3OLIBIITYETHCA, OCKLILKH IIPO-
IYKT IPOTECTOBAHUH 3a JedeKTaMu.

IIOKa3aJIn

Jljist mporHo3yBaHHSA Yacy BUKOHAHHS TECTYBaHHS
IPOAYKTY HEOOX1AHO BHKOHATH CTLIBKK IIMKJIIB TECTY-
BaHHA, 3a AKUX MOKHA 0yJio O CTBEpIKyBaTH, IO IIPO-
OYKT TOTOBHI [0 BHUMIYCKy (roroBa HoBa Bepcis). s
IIHOTO ICHY€ IIeBHA MMOBIPHICTh OMUJIOK, 3 SIKHMMH IIPO-
IYKT MOSKHA BIIPOBAKYBATH y BHUKOpHCTaHHS. [lpum
IIbOMY IS KOYKHOTO MOIYJs Taka NMOBIPHICTH Oyie
Pi3HOIO, OCKIJIBKK HOBA BEPClsS IIPOAYKTY CIMPAETHCA Ha
peastizariiio ab0 MOKpAIaHHA II€BHOI (PYHKIII Ta IOI0-
MIKHUX 1#1 QyHKIHHA.

VY Hamromy IIpuKIaIl, BBAMKAEMO, 10 [6]:

Mogyns A — roJIoBHUI MOIYJIb, IKMU BUMAarae sKic-
HOTO TECTYBAHHS, IPU I[bOMY PO3PO0IABCS KBAJIQIKO-
BAHOI KOMAH/IOIO.

Mogayis B — cymisgHMi MOIyJIb, SKHM HOKPAIIY€E PO-
OoTy cucreMu Ta Oyle YIOCKOHAJIOBATUCA B MaMOyTHIX
BepCiax.
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Tadauusa 1 — PesyspraTu Moge IroBaHHs

Tabmuua 2 — JlocmigxeHHs aJeKBaTHOCTI MOJeN 3a

Jorromoromn koedirienra Teiia

-
:s:r nedex- | Baomammx €HT TI0K- HICTB 110~
TiB TECTiB PUTTH MIHLTIOK

Monysis A

1 0 45 1 0

2 0 90 1 0

3 0 135 1 0

4 0 180 1 0

5 0 225 1 0
Monyie B

1 1 43 0,97 0,10

2 1 85 0,94 0,15

3 2 129 0,95 0,02

4 3 168 0,93 0,02

5 5 204 0,90 0,01
Monyss B

1 3 33 0,74 0,70

2 9 49 0,54 0,90

3 10 86 0,63 0,35

4 20 82 0,46 0,24

5 35 51 0,23 0,68

Mogyns B — HOBHIT MOIyab, PO3pOOKa SKOTO HE Mae
BHICOKOTO IIPHOpPITETY 1 Oyle yIOCKOHAJIIOBATHCI B Ha-
CTYIIHUX BepCifx.

Omke, 11 MOIYJIsT A MMOBIPHICTD IIOMHJIOK ITOBKH-
Ha 6yTH MiHIMAJBHON, IpupiBHgemo ii mo 0. Vmosip-
HICTh IOMHJIOK MOJyJisi B 1mmoBmHHaA craHOBUTH He 01-
sapire 0.4, Ta AMOBIPHICTH IIOMUJIOK MOIYJisA B mmoBmHHA
craHoBuTHU He MeHiIie (.6.

OTsxe, aHAI3YOYN TAOJIUII0 AMOBIPHOCTEH ITOMUJI-
KM Ta BIIOMUX 3HAYEHb, MOMKHA 3POOUTU BUCHOBOK, IO
HAUOWIBIN ONTUMAJIBHUM Oyle BUKOHAHHS 3 I[UKJIIB
TecTyBaHHA. Bifmomo, 1m0 1 MK TecTyBAHHS IJISI OTHO-
ro monmyJsa 3ariMae 90 xB. OTike, HA KOMKHHNA MOIYJIb
Heo0X11H0 BUKopucTaTy 1mo 270 XB.

Amnastorivusi pospaxyHKH OyJiu IpoBeIeHl 3a I0II0MO-
o0 HEOTHOPIAHOI MapKOBCHKOI Mozesl B [6]. Pesyibra-
TH IPOTHO3YBAHHS CIIBIAJAIOTh 3 PO3PAXYHKOBUMH
ITaHUMHU, TPOBEICHUMHA 34 JOIIOMOI0K MAPKOBCBKOI MO-
IeJIl Ta IMITAIAHOI MOJe 1.

Jns ominkn edeKTHUBHOCTI PO3POOJIEHOTO IIPOTpaM-
HOro 3a0e3reueHHs 0yJI0 IPOBEIEHO Pl eKCIePUMEHTIB
HA TeCTOBIM BUOIPIN 3 JAHUMU IIPOXOJIKEHHS TECTOBUX
crieHapiiB st 50 pi3HUX MOIYJIiB.

IlepeBipka aIeKBATHOCTI MOIEJIFHOTO KOMILIEKCY
OyJia smificHeHa 3a JOIOMOTI0I0 KoedilieHTa po3bisKHOCTL
Teitna [9], axnit JOPIBHIOE HYJIIO 3 BiACYTHOCTI IIOXUOOK
IpPOTHO3Y 1 He Mae BepxHboi Mmexki. s mocmimxenas HA
aJeKBATHICTb IPOTHO3Y OyJIr 00paHl KJIIYOBl ITOKA3HU-
ku Mozemi (tabm. 2). KimbkicTs BHIIPOOYBaHB OISHOTO
Monyss craHoBuThb 50 ireparriii. B Tabn. 2 masememi
pesyJibTaT pPo3paxyHKy Koediiienra Teira mis omHo-
0 MOIYJIS IIPY PI3HUX KIJIBKOCTAX BUIIPOOYBAHb.

Jlami Tabi. 2 mMOKa3yioTh, 110 31 30LIbIIEHHAM KlJIb-
KOCT1 BUIIPOOYBaHb, MOJEJb € aIeKBATHIIIOK. 3riIHo 3
MIPOBEEHUM JOCTIPKEHHSIM, MOJeJb Ma€ J0CTATHBHO
BUCOKY aJIeKBATHICTH: KoediiienT U 3HaAXOOUTHCA B Me-

. Kinekicrs Bu- | Koedimient
Tloxasuur momesti M
mpoOyBaHb N Teitia U
KoedirrienT 25 0,25
IIOKPUTTS 50 0,18
Koedpii . 25 0,10
0edIIEeHT SKOCT1
. 50 0,06
KoedimienT 25 0,09
OYiKyBaHHSA 50 0,08
. . . 25 0,09
Kinpricts 1iuritis
50 0,09
. 25 0,08
IIpoBemeni Tectu
50 0,07
Brai i ed 25 0,05
HalgeHl qederTu
HEHLA 50 0,05
IIporumosoBaumit 25 0,14
Jac HA BUKOHAHHS
TeCTyBaHHS 50 0,13

skax Big 0,05 mo 0,18 mpm KITBKOCTI BHUIIPOOyBaHb —
50 irepamiii. Taxomx He0OXIOHO 3a3HAYUTH, IO MOIEJb
Mae MEHINy aJeKBATHICTb IIPH PO3PAaXyHKY ITOKA3HHKA
KoedimienTa IOKPUTTA. lle MDOsSICHIOETBCA B3aEMHUM
BILIMBOM 3HAWIEHUX Ae)eKTIB Ta IIPOBEICHHX TECTIB.
Ax 3asHauasocsa Buile, 31 30LIBIIEHHAM KIJIBKOCTL Jie-
dekTiB KoedillleHT IIOKPUTTS 3MEHIILYEThCS, IIPOTe Koe-
doirtieHT AKOCTI 301JIBIIMY€eThCA, OCKLIBKY IIPOAYKT IIPOTe-
CTOBAHMI 3a AedeKTaMu.

Hapami pesynbraté OOCTiMKeHHS MHIPAKTUYHO pe-
aJIi30BaHl Yy BUIVIAAl IIPOrPaMHOro 3abe3lleueHHsI, BIIPO-
Bamkenoro y TOB HBII  «Coisbra — cripaBa»
(M. Biraurg) 8 2015 porrl Ha 0CHOBI po3polJIieHuX MojIe-
Jei, amrroputMis Ta Metomis. Ha migmpuemcrsi «Coiyib-
Ha CIpaBa» JJisg KepyBaHHS IIPOIECOM TEeCTYBAHHS IIPO-
rpaMHUX IIPOJYKTIB BUKOPHUCTOBYETHCA cucTeMa Squash
TM.

JIs oIiHIOBAHHSA epeBar 3a paxyHOK 3aCTOCYBAHHS
po3pobJieHoro IIporpaMHoOro 3abeameveHHs iHQopMa-
IMIHOT TeXHOJIOTII MPUUHATTSA PIIeHb IIPH KepyBaHHI
PO3raIysKeHO-[IUKJIIYHUMY TeXHOJIOTIYHUMHU IIPOIecaMu
OyJI0 TpPOBeIeHO TOPIBHSIBHUIN aHaJ3 pe3yJIbTaTiB,
omepsKaHuX 3a mormomoroi cucremMu Squash TM Ges 3a-
CTOCYBAHHS PO3POOJIEHOI0 IIPOrPaMHOI0 3a0e3IeYeHHs
Ta pe3yJIbTATIB, OHEPKAHUX 13 3aCTOCYBAHHSAM PO3PO0-
JieHol iHdopmariitaoi texuosorii. IlopiBHAMBHUI amHa-
JIi3 TTIOKa3aHo B Tabuiil 3.

I3 Tabsuir 6aynmo, 1m0 mpu 3acToCyBaHHI po3pobire-
HOTO IIPOTPAMHOTO 3a0e3levueHHsI BIAEThCA JOCATTU
BUIIOT0 KoediIlleHTa AKOCTI IIPU MEHINY KiJIbKOCTI I[-
KJIB, a OTiKe, 1 3MEHIIIUTH BUTpATH Ha TecryBaHHs. L1
rmapamMerpy HAMPSMY BIUIMBAIOTH HA 3araJibHY e(eKTH-
BHICTH cucTeMH. Pe3ysbTaTy, Ha OCHOBI €KCII€PHMEHTIB
3 50 iTepalriit 411 KOMKHOTO MOJIYJISI, TO3BOJISIOTH CTBEP-
IPKYBATH, 10 3aCTOCYBAHHS PO3POOJIEHOTO IIPOrPaAMHOI0
3a0e3meyeHHsT ICTOTHO BILJIMBAE€ HA XaPaAKTEPUCTHUKN
poIlecy TEeCTYBAHHS IIPOrpaMHOro 3abesmeveHHst. Ta-
KMM YHHOM, 3araJIbHUN Yac HA HAJMIPHE TeCTyBAaHHS
3aMeHmuBCs Ha 18 %, a MOKA3HUK SKOCTI IIPOTPaMHOTO
POAyKTy 301abImuBesa Ha 11,5 %.
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Tabaunsa 3 — [TopiBHAJIBLHIUI aHAJI3 PE3yJIBTATIB €KCIIEPUMEHTIB

PesynpraTu TecryBanmsa Rimbricrs puxonamx KoeditienT moxkpurrs KoedirienT axocri
Y Y LIMKJIIB TeCTYBAHHS It P B
Cucrema Squash TM Monys A 1 1
3 iHTerparriemno Monyne B 4 0,98 0,869
Squash AM Mongyns B 0,66 0,575
Mogayns A 1 1
IT IIP PIITII Monyns B 3 0,95 0,982
Mopyne B 0,63 0,650

3. BUCHOBKH

Pospobireno imiTalfiiiny Moesb HPOLeCy TeCTyBaH-
HA SAK PO3raIysKeHO-IUK/IYHOI0 TeXHOJIOIIYHOro IIpo-
mecy. 3a [OIIOMOro0 po3pobiieHol Momdes 3HiMCHEHO
IIPOTHO3YBAHHS YACy TECTYBAHHS IIPOTPAMHOTO IIPOIYK-
Ty. Peaynpraté mociimpkeHHsS HaOyJIM IPAKTHYHOI pe-

HOr0 IIPOTPaMHOr0 3a06e3leYeHHsI BIA€THCSI JJOCATTH
BUILOIO KoediIlieHTa SKOCT1 IIPY MEHIIIN KIJIBKOCTI IH-
KJIB, a OT:Ke, 1 3MEHIIIUTH BUTPATHU HA TeCTyBaHH:A. Pe-
3yJIbTATH O3BOJIAIOTH CTBEPIKYBATH, IO 3arabHUMA
Jac Ha HaAMIpHe TeCTyBaHHSA 3MeHIIuUBCA Ha 18 %, a

IIOKA3HUK SKOCTI IIPOrPAMHOTO IPOAYKTY 301JIbIIMBCSA
mHa 11,5 %.

ajisamii y BHIVISAl IIPOrpaMHOro 3a0e3IleveHHs, SAKe
BupoBampkene y TOB HBII  «Cmoapaa cropasay
(M. Bimaung) B 2015 pormi. Ilpu 3acrocysanti po3pobiie-

Creating a simulation model of software testing using Simulink package

V. M. Dubovoi), I. V. Pylypenko?

.2 Vinnytsia National Technical University, 95, Khmelnytsky Highway, 21000, Vinnytsia, Ukraine

The determination of the solution model of software testing that allows prediction both the whole
process and its specific stages is actual for IT-industry. The article focuses on solving this problem. The
aim of the article is prediction the time and improvement the quality of software testing. The analysis of
the software testing process shows that it can be attributed to the branched cyclic technological processes
because it is cyclical with decision-making on control operations. The investigation uses authors' previous
works andsoftware testing process method based on Markov model. The proposed method enables execu-
tion the prediction for each software module, which leads to better decision-making of each controlled sub-
operation of all processes. Simulink simulation model shows implementation and verification of results of
proposed technique. Results of the research have practically implemented in the IT-industry.

Keywords: branched cyclic process, control operation, decision-making, costs, risk assessment, cyclicity
prediction, sufficiency criterion, product quality.

IlocTpoenrne UMUTALMOHHOMN MO/I€JIM MIPOLECCA TECTUPOBAHUA
IPOrpaMMHOro odecneueHu:a B makere Simulink

B. M. Jly6osoitD, N. B. ITununeunxo?
D: 2 BunHUUKUL HAUUOHAIbHbLIL MeXHUYeCKUTL yHueepcumem,
Xmenvruukoe wocce, 95, 21000, e. Bunnuuya, Ykpauna

B pabore pemraercs axryaspHas 3amada OnpeesieHUs MOJEIN pa3pabOTKU peIleHU TeCTHPOBAHUS
IPOrPpaMMHOIO O0EeCIeYeHus], II03BOJISIOIIAS IIPOTHO3UPOBATH KAK IIPOIECC B IeJI0M, TaK U €ro
orpeseseHHbIe orambl. [[epio paGoThl ABJsAETCA MPOrHO3UPOBAHUE BPEMEHU TECTUPOBAHUSA ITPOrPAMMHOI0
IPOAYKTa ¥ TOBHIIIEHWME ero KadecTBa. AHAJIM3 IMIPOIeCCa TECTUPOBAHHS IIPOTPAMMHOTO 00ECIIeYeHUsT
MOKA3aJl, YTO [AHHBIA IIPOIECC MOYKHO OTHECTH K PA3BETBICHHO-IIMKJIMYECKUM TEXHOJIOTMUYECKUM
mporeccaM, MOCKOJIBKY BBHITIOJIHSAETCS IMKJIMYECKU ¢ IPUHATHEM PEeIIeHW HA KOHTPOJIbHBIX OMepallusX.
Onupasick Ha mpeabIyInrie paboTsl ABTOPOB, K IIPOIECCY TECTUPOBAHMS IIPOrPAMMHOT0 obecrieueHns: ObLia
IpUMeHeHa MeTOIMKA Ha OCHOBE MapKOBCKOM Mojesm. [IpersoseHHAs METOIWKA IIO3BOJISIET BHIIIOJIHSITH
MPOTHO3WPOBAHUE [IJIsI KAMKIOTO OTMEJIHFHOrO MOJYJIs IIPOrPAMMHOIO IMPOJYKTA, YTO IMPUBOIUT K OoJiee
KAvyeCTBEHHOMY MPHUHSATHUIO PeIleHMH Ha KaMI0M KOHTPOJMPYEMOM olepaly Bcero moxmporiecca. Jlis
peanmMa3anyy ¥ MPOBEPKU Pe3yJIbTATOB JAHHOW METOAWKHU B paboTe paspaboTaHa MMUTAIIMOHHAS MOJIENhb
IpoIecca TeCTHPOBAHUS IIPOrPAMMHOTO IIPOAYKTA. Pe3ysbTaThl MCCIICOBAHUS IOJYYUIN MPAKTUYECKYIO
peam3anyio B BUie BHEJIPEHUS Ha IPEIIPUSTAN.

Kmiouessie ciosa: paSBeTBJ’IeHO-LH/IKIII/I‘IeCKI/Iﬁ TEeXHOJIOTUYIECKUN IIporecc, KOHTPOJIbHAas oOllepaliud,
IIpUHATHE PEelIeHus, 3aTpaThl, OIleHKa PHCKA, IIPOrHO3UPOBaAHMNE ITUKJIMYHOCTH, KpHTepI/Iﬁ A0CTATOYHOCTH,
Ka4yecCcTBO IIPOJYyKTA.
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