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BCTYIN

SIx B1iJOMO, OCHOBHHMM 3aBJAHHSM IEPUIUX JECATUPIY KOMIT IOTEPHOI
epu OyB pPO3BHUTOK alapaTHUX 3ac001B OOYMCIIOBANIbHOI TEXHIKU. Lle Oyio
0OyMOBJICHO BHMCOKOIO BapTICTIO 3aBllaHb 3 OOpOOKM Ta 30epeKeHHS
iHpopmanii. Hapasl,  JOCATHEHHS MIKPOEJIEKTPOHIKM MPHU3BEIU 10
3HAYHOTO 30UTBIIICHHS MPOJYKTUBHOCTI KOMIT FOTEPIB 3 OJHOYACHUM
CYTTEBUM 3HWKEHHSM iXHBbOI BAPTOCTI.

OCHOBHUM 3aBAaHHSM OCTAaHHBOTO JAECATHPIUYs XX CTONITTS Ta
novatky XXI CT. cTajio BJOCKOHAJICHHS SIKOCTI KOMIT FOTEPHUX CEPBICIB,
MO>KJIMBOCT1 SIKUX MOBHICTIO 3ajieXkaTh BlJI MPOTPAMHOI0 3a0e3MeyeHHs
(IT3). Ilporpamue 3abe3redeHHS PO3POOJAIOTH BXKE IMOHAA I SITACCATH
POKIB 1 3a 1Ie¥ MmepioJi KOJIO 3ajay, siki BOHO MOXKE BUPIIITYBaTH, PIBEHb iX
CKIagHocTi Ta (OpMHU  MPEACTaBICHHS OTPUMAHUX  PE3yJbTaTiB
KapIMHAIBHO 3MIHMIHCS [1].

Ha cporoani po3poOky II3 posrisaaroTe Bxke NI KYTOM 30Dy
texHonorii  “S+S” (Software plus Services, iHiIIaTHBa KOpHOpaIlii
Microsoft, tunens 2007p.), sika nepeadadae 30ipky [13 pasom 3 cepBicamu
B €IWHUH, TMEpPCOHATI30BaHUM, JOCTYMHUU 3 OyIb-SIKOTO MICIS
IHCTPYMEHT. Y TOM e 4Yac W jorenep po3poOKa SIKICHUX MPOTPAMHHX
MPOJIYKTIB HE CTaja HOPMOIO, a 3arajJbHUX TEXHOJIOT1H, 3 JOTIOMOTOI0 SIKHX
PO3POOHUKHN MOXYTh CTBOPIOBATH HajilHe 113 3 BIMOBIAHUMY BUTpAaTaMU
70 3aJaHOTO Yacy, — He icHye. Jxepena HecnpaBHOcTel cydacHoro 13
BKpail pI3HOMaHITHI 1 1€ JIWIIE YCKJIaIHIOE TTpobieMy. OaHO9acHO 3pic 1
MacmTab miei nmpobsemu. SIKIO y MUHYJIOMY IIiHA ITOMHJIKH HESIKICHOTO
[13 oOMexyBaach OJHHM KOpPHUCTyBadueM a00 HEBEIUKOIO TPYyIOI0, TO

3apa3 11 paMKU CYTT€BO po3wmupuincs. [IpodieMu, 1110 KOJIKUCh 3BOJIUIUCH
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710 TIOBTOPHOTO ,,TPOXOJKEHHS’, HAPUKJIIA], 110 3BITY Y PYUYHOMY PEXKUMI,
3apa3 MOXKYTh O3HAYATH KUTTS YU CMEPTh IIJIOT OpraHizariii.

Tomy akTyanbHICTh po3poOkH sikicHoro II3  miaTBepIKyeThCs
HacamIepe], CKOHOMIYHUMU YMHHHUKaMH. SIK B1OMO, Oararto ,,raay3eBUX
CTaHJapTiB Ha ,,j00pe” komepuiiine II3 mnepenbadaroTh HasSBHICTH
BUHHMKHEHHs 0yin3bk0 6 moMmwiok Ha 1000 psakiB Kooy IpHU CEPEAHBOMY
nmoka3HUKoBl y 30 Takux moMmiok”. Mo)KHa CTBEpKyBaTH, IO PiBEHb
NOMUJIOK 3a OCTaHHI 20 pOKiB MPAaKTUYHO HE 3MIHUBCA, HE TUBIAYUCH HA
3aCTOCYBaHHS 00’ €KTHO-OPIEHTOBAHOI  TEXHOJOTii,  aBTOMATUYHUX
HaJaro/pkKyBauiB, OUTbII SIKICHUX 3acO0IB TECTYBaHHsS Ta OUIbLI CYBOpHUU
KOHTPOJIb THUIIIB y TaKUX CydyaCHHUX MOBax MporpamyBaHHs, sk Java, Ada
Ta iH. 3TiHO 3 TaHUMHU 3BITY HallloHaapHOTO IHCTUTYTY IO CTaHJAapTax Ta
texHojorii CIIA [2] ,,00’eM eKOHOMIYHMX BHTpaT BHACIIJIOK
HecrpapHoro 13 y CIIA gocsrae MiunbsAp/iB 10JapiB HA PIK, IO CKIIaJIa€e
32 JeSKMMHU OLIHKaMd Oim3bko 1%  HalloHaJIbHOTO  BAJIOBOIO
BHYTPIIIHBOTO TPOIYKTY .

3a cnoBamu b.I'eliTca, akTyanbHICTh HAAIMHUX OOUMCIIEHb MA€, TAKOX
HaWBUILUNA MPIOPUTET Y PO3BUTKY CyYaCHHUX 1HPOPMALIITHUX TEXHOJIOTIH.
[{s TenaeHIis oTpumaa creniajibHy Ha3By — TakK 3BaHa ,,Iutargopma JJis
noctoBipaux obumciaeHs” [3]. Tomy mnousarts ,Haxiine I13” o3Hauae
cnpoMoXxHIicTh 113 BUKOHYBaTHM TOKJIaAeHI Ha HBOTO (YHKINTI mpu
HAJXO/PKEHHI BUMOT Ha iX BUKOHAHHS. BimoMuil po3poOHHK CKJIaJHUX
nporpamuux TmpoekTiB Jx.Dokc (dpipma IBM) HaBiTH CTBEpIKYyBaB:
,,Bipue I13 He 3a3Hae HecripaBHocTel” [4].

3a AYMKOIO 1HIIOI BHJATHOI TMOCTaTl Yy KOMIT IOTEPHOMY CBITI
Jl.IlaTTepcoHa, KU BTUTIOE Y KUTTS CTBOPEHHS ,,BITHOBIIOBAHUX (ITiCIIA
BiIMOBHM) KoMl roTepHux tuiatdopm” (,,Recovery Oriented Computing”),
CBITOBa T'OHKa JHIIE 32 MPOAYKTUBHICTIO €JIEKTPOHHO-O00YMCIIOBAIBHUX
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MalllMH MpU3BEJia JIUIIE€ JI0 3aJEXKHOCTI JIOJWHU BIJT TEXHOJOTIH.
[ToBemiHka KOMIT'IOTEPIB, MOYMHAIOYM 3 HAWUIMPOCTIMIMX MPUCTPOIB 1 J0
NOTY>KHUX MapLIpyTH3aTOPIB, K1 NIATPUMYIOTh 1HPpacTpyKTypy Internet,
€ HemnependauyyBaHow. ,,KoMIT'I0TEpH Ha 4Yaci CTalOTh BCEMPOHUKAIOUUMU
(,,ubiquitous computing”), cy4yacHUW CBIT BCE OLIBII 3aJIEKUTh B HUX,
ajie 1€ HIXTO HE JIOBIB, 1[0 BOHU 3acCIyroBYIOTh Ha Taky J0Bipy . Y
CBOEMY BcCecBITHbO BimoMoMy MaHidecti Jl.IlatTepcoH cTBEpIKYE:
,HacTtaBp uac o00paTM NOPHUHIMIOBO IHIIY OCHOBY, Ha SKiil OyIyTh
noOyI0BaH1 TeXHOJIOT1l MaitOyTHboro”. I mami: ,,Mu MOBUHHI CTBOPIOBATH
1H(pOopMaliliHI TEXHOJIOTI], Ha K1 CBIT AIMCHO MOX€E MOKJIACTHUCS TaK, SK
BIH CIIMPAETHCS HA TEXHOJIOTIT IHIIUX TUMIB, TOBHICTIO TOBIPSIOYH M.

[luM BUAAHHSM aBTOPH PO3MOYMHAIOTH LMK IMyOJiKaliii HayKOBO-
METOJUYHUX  POOIT, TPUCBIYECHUX CUCTEMATUYHOMY BUCBITICHHIO
MPUHIIMIIB, MOJEICH Ta METoMIB JociarHeHHs sikocti [13. CnomiBaemoch,
[0 caMOCTIHa po0OTa CTYAEHTIB HaJ MM MaTepiajJoM J03BOJIATH M
chopMyBaTH CBO€ ysBIGHHS 1moa0 skocti I13, sk 1HYKEHEepHO1
JTUCLIMILIIHHA.

B ocHOBy 30ipkyM TIOKJIaJICHO JOCBIJI BUKJIAJaHHS aBTOpaMU
BinnoBimanx auciuiuiin y HHK IIICA” Ta ¢akynpTeTi eleKTpOHIKU
HTVYY ,KIII”.

ABTOpH CTaBUIIM TIepe CO000 32 METY:

- BUKJACTH KJACHYHI OCHOBH, M0 BUII3EPKATIOITh HASBHUN

CBITOBHMI JOCBiJ MPOTPaMHOi 1HXXEHEPIi MPU CTBOPEHHI SKICHOTO
I13;
- [0Ka3aTy OCTaHH1 HAyKOBI Ta MPaKTUYHI PE3yJbTaTH y L1l HapuHi;
- 3a0€3MeynTH KOMIUIEKCHUN PO3IJISl HAMOUIBI BaXKIIMBHUX MMHUTAHb,
10 BUHUKAIOTh TPH 3a0€3MEUCHHI SKOCT1 y BEIUKHX MPOTPAMHHX
cUcTeMax.
5

KA®EJIPA MATEMATUYHUX METO/IIB CUCTEMHOI'O AHAJII3Y
http://mmsa.kpi.ua



TectyBaHHs: OCHOBHI BU3HA4Y€HHS, aKCIOMM Ta NIPUHIIUIIH.
JinkoBcbka M.B., Tumoienko 0.0

[Ipuctynarouu A0 peainizaliii 1[bOro 3aBJaHHS HEOOXITHO MPUUHITH
JI0 YBaru HaCTYyIHI (aKTOPH:

1. 3a ocTaHHE AECATUIITTA JOCATHYTO BEJIMKOTO MPOTPECY Y PO3BUTKY
oOuncmoBasibHOI  1H(QpacTpykTypu. HoBi  omnepauiiini  miardgopmu
MepeBepIIMId  CTapl  ONepaliiHl  CHUCTEMH  3a  IOKa3HUKOM
(yHKIIOHAJIBHOCTI. 3’SIBWJIMCS HOBI MOBM IporpamyBaHHs, HOB1 APl misa
KOMYHIKAIli{, 3aXUCTy, PO3MOALIEHUX O0YUCIeHb 1, HapemTi, Web. Bcee 1ie
MOBHICTIO, 3MIHWJIO cepeloBuIle po3poOoHuKiB [13.

2. XaotuuHuil mepion po3BUTKY [I3, xonm 3HAYHO OLIbIIE yBaru
OPUAUBIIOCH caMe MPOrpaMHOMY KOy, @ HE MOTO SIKOCTI, CTaB BIAXOJUTH
y munyJe. Bxke Ha kiHenb 80-X poKiB 11l 3MiHU CTaJIM LIIIKOM OYE€BUIHUMHU.
3okpema, Oysi0 OmyOIIKOBaHO OJHY 3 MEPIIUX POOIT, MPUCBSIUYCHY LIbOMY
HanpsIMKy — Tepiry KHUry 3 rectyBanss [13 [5].

3. Opranizaiiisi BUpOOHUIITBA TPOTPAMHHUX CUCTEM Ta YIIPABIIHHS UM
MIPOIECOM € OKPEMOIO T'iikoro mpu po3podii I13. Ha Bigomiii koHdpepeHiii
nigkomitety HATO 3 nayku 1 Texniku (1968 p.), mpucBsiueHiit mpobiemam
ctBopeHHsi [I3 ams BeNWMKMX MPOrpaMHHUX MPOEKTIB, HAMPSIMOK 3
YOpPaBIIHHS MNPOrpaMHUMHU MpoeKTamu Ta nuTaHHs sxocti II3, Oys
chopmynwoBanuii  Bmepie. [Iporecn po3poOkm  sxicHoro I3 vy
MOJABIIIOMY BUKJIUKAIHU HEOOX1HICTh CBOTO MOCTIMHOTO yA0CKOHAJICHHS
B 3B’SI3KYy 3 MOMITHUM IMOCHJIEHHSIM BIUIMBY sIKOCTi 113 Ha KUTTS nronen.
Sk pe3ynbTaT, 3a OCTaHHI POKM MPOTpaMHA IHAYCTpis JOCATNIA TaKOTro
pPIBHA pO3BUTKY, MpPH SKOMY BUMOTHM 10 3a0€3MEUYEeHHs] SKOCTI CTalu
O00OB’SI3KOBHM ITYHKTOM JIOTOBOPIB Ha MpPEAMET PO3POOKH MPOrpaMHUX
CUCTEM.

4. Tlounnaroun 3 90-X POKIB MHUHYJIOTO CTOPIUYSA, 3IIMCHIOIOTHCS
nepin peajgbHl CrpoOU 100 NepeTBOpeHHs po3poOku 113 B iHkeHepHY
mucuuiniiny 3aBasku konoemmisiMm CBSE (Component-Based Software
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Engineering — xomnonenTHa po3podOka I13) Ta COTS (Commercial Off-
The-Shelf — roToBi koMepIIiiHO TOCTYITHI KOMIIOHCHTH).

5. Hapemiri, 3a1a4i CTBOPEHHSI Cy4aCHUX MPOTPAMHUX CUCTEM MAIOTh
BpaxOBYBaTH IIMPOKO Y>KMBaHI B TMPAKTHUIl YHI(PIKOBaHI TEXHOJOTI]
npoektyBanHs Tuity RUP (Rational Unified Process) Ta UML-niarpamu.

6. T'apantyBanHs skocTi [I3 — 3aBHaHHs, pillIeHHS SIKOro NOTpelye
KOMILJIEKCHOTO TOCTIPKEHHS B HACTYTHUX HaNpsIMKaXx:

- po3poOka 3aco0iB aHamizy 1 omiHka sikocti [I3 Ha eramax Moro

xutteBoro nukiry (OKLI);

- BU3HAYE€HHS 1 YNPaBJIHHS [apaMeTpaMu, sIK1 BIUIMBAIOTh Ha SIKICTh

II3 ma Bcix eramax woro XII.

7. Slkicte II3 Bu3HauUaeThbcs ACKITIbKOMA TMapamMeTpamu, cepell SKUX
HaJiiHICTh 13 € OCHOBHOW0 (PopMai3oBaHOK XapaKTEPUCTUKOIO. Tomy
BHHHKAE HEOOXIIHICT, B 3a0e3meuyeHH] HajainHocTi I13, mouwHaroum 3
camux panHix (a3 roro XL [5-8] Ta 3 ypaxyBaHHsIM Cy4aCHUX TE€HIECHIIN
B fioro po3po0Oiii Ta npoekryBaHHi [9].

Komm’roTepHi Hayku B3arajii Ta NporpaMHa 1HXEHepis, 30KpemMa —
BEJIbMHU MOMYJISIPHI Ta CTPIMKO MPOTrPECyroUl HapuHi 3HaHb. TOMY LIJIKOM
3po3yMijia Ta TMPHUCKIIUIMBA YyBara, fKy MPUIUISE OCBITI B Taly3i
KOMIT IOTEPHHUX HAYK CBITOBE OCBITSHChKE TOBApUCTBO. SIK pe3ysbTaT BiKe
O6arato aecATWNITh ICHYIOTh MDKHApOAHI CTaHAAPTH 3 KOMIT IOTEPHO1
ocBith, Tak 3BaHi Computing Curricula. Huni nirouuii crangapt — 1e
Computing Curricula 2001, skmit yHidiKye Ta YHOPSIKOBYE 3HAHHS,
BMIHHS Ta HAaBUYKHU, 0 € HEOOXIAHUMHU IS CIELIATICTIB y ILbOMY
HampsMKy. MiKHApOJIHUM HAyKOBHM Ta TIEAaroridyHAM TOBapHCTBOM
po3po0JieHl TakKOX TepeliKk OCHOBHUX 3HaHb B cdepi mporpamHOi
imkenepii — |EEE/ACM Software Engineering Body of Knowledge
(SWEBOK) 2001.
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3MICT 1UX MOCIOHMKIB BIJIMOBIAAIOTH BUMOTAM IIMX CTaHAapTIB.

3anponoHOBAaHUN TEKCT JIEKIIM € MepuIo YacTHHOI IUKIY Ta
HOCHUTh Ha3By: «TexHoJorii po3poOku 1 TecTyBaHHs nporpam. YactuHa 1:
OcCHOBHI BHU3HAQY€HHS, aKCIOMHM Ta MPUHIUNNY. BumaHHs ckiagaeTbes 3
JOTUPHOX PO3/ILIIIB.

Y Bcrym 0OrpyHTOBaHO AaKTyaJIbHICTH MNpOOJEMU  TECTYBAHHS
mporpaMm y ii ICTOpUYHOMY pO3pi3l Ta MOKa3aHO PO3BUTOK BIAMOBIIHOI
JTUCLIMILIIHH.

[lepmnii po3aia NPUCBAYEHO NUTAHHIO TECTYBaHHS IPOrPaMHOIO
3a0e3nedyeHHs] AK 3aco0y TMIJBMILECHHS HAAIMHOCTI (PYHKIIOHYBaHHS.
[IpeacraBieHi OCHOBHI BU3HAUEHHsI, PO3IJIAHYTI Ta IPOAHAII30BaHl PiBHI
Ta BUJAM TeCTyBaHHsA. Ha 3aBepiiieHHs po3Auly HaBeAeHI ICHYIOUYl TEXHIKU
TECTyBaHHS.

Hpyruit po3main 3HAHOMHUTH YWTadya 3 AaKCIOMaMHM TECTyBaHHS
POTPaMHOTO 3a0€3IEeUCHHS.

Y TperboMy poO3AUTI AOCHIIKYETHCA MICIE TECTYBaHHS y IHMKII
po3poOKKU mporpamHOro 3abesmedyeHHs. [lokasaHi OCHOBHI JKepena
BUHWKHCHHS TIOMHJIOK Ta TPUHOANHA (QOpMyBaHHS BapTOCTi iX
BUIIPABIICHHSI.

3aKIIOYHUHN, YETBEPTUH, PO3ALT TEKCTY JIEKI[1 MICTUTh MOPIBHSIbHUI
aHami3 TPUHIMIIB TECTyBaHHSA, M0 CcOpMyBaIUCS 3a OCTaHHI
JECATUPIYYSL.

I'padiuo cxema CTPYKTypu TEKCTY JIEKI[iH MpeAcTaBieHa y BUTIIAII

Malli 3HaHb Ha PpUC. 1.
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1 BUBHAYE€HHA, dKCIOMH Ta NIPHUHIMUIIN.

OCHOBH
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TectyBaHHs: OCHOBHI BU3HA4Y€HHS, aKCIOMM Ta NIPUHIIUIIH.
JinkoBcbka M.B., Tumoienko 0.0

Puc. 1. CtpykTypa TeKCTy JeKIIii.

1. TECTYBAHHS, AK 3ACIBE NIABULWEHHA HAQIMHOCTI
NMPOIrPAMHOIO 3ABE3INEYEHHA

Tecmysannna — 1€ TPOILEC KEPOBAHOTO EKCIIEPUMEHTYBAHHSI 3
POJYKTOM 32 JIOMOMOTOIO TECTIB 3 METOIO BUSBIICHHS B HhOMY TTOMUJIOK,
TOOTO BHSIBJICHHS HETOYHOCTEH JOMYIIEHUX po3pooHuKamu [13.

Tecm — KOHTpPOJIbHA 3ajJadya JJId TEPEBIPKH  KOPEKTHOCTI
dbynkuionyBanas cucremu Ta/abo i I13. OcHoBHa idess TeCTyBaHHS —
3anmyctutu [13 1 cnocrepiratu 3a oro podoTor Ta i HacaiaKaMmu. K10
3011 B poOoTi 113 BigOyBcs, TOAI aHAM3YETHCS 3BIT 3 METOIO BHUSBJICHHS
MICIIE3HAXO/KEHHS TTOMUJIKH, KA HOTO BUKIIMKAIA.

“Bmanum™ TeCTOM € TOW, IMpU SKOMY BHUKOHAHHA MPOrpamu
3aKIHYMJIOCHh 3 TIOMMWJIKOIO 1 HaBHaku. TecTyBaHHS BUKOHYE JBI OCHOBHI
3amaqi[10]:

1) nemoHcTparis skocti ¢pyHKIionyBaHHs [13;

2) 3HAXOJPKEHHS 1 yCyHEeHHs TOMUIIoK B 13,

['on0oBHOIO METOIO0 TECTYBaHHS € 30UIbIIEHHS WMOBIPHOCTI TOTO, IO
[13, sike TecTyeThes, Oye BIAMOBIATH CBOIM crieludiKaIlisiM.

TectyBanHs - mporiec itepamiiauii. [licas BUABICHHS 1 BUMPABICHHS
KOXKHOT MOMUJIKK OOOB'SI3KOBO CIIi1y€ MOBTOPEHHS TECTIB, 1110 Ma€ HA METI
MepPEeBIPKY TMpare3aaTHocTl mporpamMu. bimsmn Toro, mmsa imeHTHdIKaIi
OPUYMHN BUABJICHOI MpoOJieMHn MoOXe OyTH TMOTpiOHO MPOBEACHHS
CHEIIaIbHOTO JOJAaTKOBOTO TeCTyBaHHA. [Ipu mpoMy 3aBXKau TMOTPIOHO
naMm'sTaTd  (pyHIAMCHTAJIBHUH BHCHOBOK, 3pOOJeHUN mpodecopom
Encxepom Jleiikctpoit B 1972 r: "TecTyBaHHS mporpaM MOXE CIIYKHTH
JI0Ka30M HasBHOCTI IIOMUJIOK, ajie HIKOJIM He JoBe/e iX BijacyTHicTh!" [11].

TecTtyBaHHS MOXE€ BHKOHYBaTHUCS Bpy4YHy a00 aBTOMATHYHO.

ABTOMAaTHYHE TECTyBaHHS, SKIIO BOHO BHKOHAHO KOPEKTHO, 3a0e3meuye
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OIbIN MIBHUJAKE, SKICHE 1 €(PEeKTUBHE TECTYBaHHS, 110 MNPUBOIUTH JO
3MEHIIIEHHS KUTBKOCT1 TE€CTIB, CKOPOUYEHHIO Yacy TeCTyBaHHS, IMiIBUIICHHS
CTIAKOCTI CUCTEMU.

TecTtyBaHHST TPOHU3YE BeCh XKUTTEBUM 1Mk 113, mouunHarouu Bij
MPOCKTYBAHHS 1 3aKIHYYIOYM HEBHU3HAYEHO JOBTMM €TAIllOM EKCILTyaTallii,
Ta 0e3nocepeAHbO MOB'I3aHE 3 YIPABIIHHAM BUMOTaMH 1 3MiHAMU, ajKe
METOI0 TECTYBaHHS SKpa3 € MOXJIMBICTh MEPEKOHATHUCS Y BiIMOBIIHOCTI
nporpam 3asBieHuM Bumoram [10].

SAx Oyno 3a3Ha4YeHO BUIIE, TECTYBaHHS MIATBEPIKYE, o 113 mpamroe
3rijiHo crnenudikaiiii. BBaxkaroTs, 1110 npozpama npayroe KOpeKmHo, Ko
BOHA 33JI0BOJIbHSIE HACTYITHUM KPUTEPISAM:

1) oTpyMaBIIM KOPEKTHI JaHi, ©porpamMa Hajga€ MPaBUIbHUN

pe3yIbTarT;
2) OTpUMaBIIM HEKOPEKTHI JaHi MporpamMa BIAXUIISIE iX;
3) mporpama He 3aBHCA€ 1 HE BUJIITAE, MPUIUMAIOUN K KOPEKTHI, TaK i
HEKOPEKTHI J1aHi;

4) mporpaMa (YHKI[IOHYE HOPMAIbHO CTUIBKH Yacy CKUIBKH
NOTpiOHO;

5) nporpama mpariiroe 6e3 300iB i BUKOHY€E BCi HEOOXimHI (QyHKIIIT B

MMOBHOMY 00CS31.

1.1 OcHOBHIi BU3HAYeHHA

B mpomy po3nimi BHKJIAAEHI OCHOBHI BH3HAYEHHS, BIAMOBITHO JI0
CTaHAApTIB, Kl BUKOPUCTOBYIOTHCS SIK B HAYKOBUX, TaK 1 B MPUKIAJTHUX
cdepax crocoBHo [13 Ta #ioro sxocti [12-14].

Ilomunxa (Error) — xuOHe 3HAYCHHS BEJIMYMHU HA BUXOJI CHCTEMHU

(abo migcucTeMU), BUKIUKAHE HecnpasHocmamu abo 3005amu, iK€, B CBOIO

4yepry, MOKe BUKJIMKATH 810MO8B)Y.
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3 Touku 3o0py HamiHOcTi [I3 mMOMUIKY MOXHa pO3IIIAIATH, K
yOylieHHss a00 HEeTOYHICTh, JOMYyIIeHI NpoeKkTyBaibHUKamu [13,
IporpamicTamu, aHaIITUKaMH Ta TECTEPAMMU. Hanpuknan,
POEKTYBaJIbHUK MOKE HETPABUIBLHO 3PO3YMITH 3aBAAaHHSI, a IPOTPaMICT —
HETPaBUJILHO OMMCATH 3MIHHY Ta 1HIII.

Hecnpagnicms, /legpexm (Fault) — Bu3Hana abo mependavyBaHa
NpUYMHA  TOMWJIKM, HACIIJOK  BIAMOBM  JESKOI  CHUCTEMH, IO
oOcnyroByBaja abo oOOCIyroBye B JaHUW MOMEHT 4Yacy pO3IJISIHYTY
cuctemy. JledekTu TakoK 4acTo Ha3UBalOTh “‘Oaramu’” (Bia aHrI. — “bugs”
Kydku). Lleil TepMiH BUKOPUCTOBYIOTb, SIKILIO BIUIUB Je(EKTYy Ha poOOTY
MporpaM HEBEJIMKUM. SIKIIO X MOMUJIKA MOB’sA3aHa 13 crnenudikaiisaMu

a00 apXiTEeKTypOIO MPOrpaMu, TO BUKOPUCTOBYIOTH CIIOBO “nedeKT”.

3o6in (Malfunction) — mnposiB HecmpaBHOCTI, 3a3BU4ail B POOOTI
yCTaTKyBaHHSI.
Biomosa (Failure) - mopymieHHS HOPMAaJIBHOTO (DYHKI[IOHYBaHHS

CHUCTEMH, TMOBHAa ab0 YacTKoBa BTpaTa IMpale3laTHOCTI cuctemu (abo
I1JICUCTEMH ).

[lin yac BUKOHAHHA Tporpamu abo pPoOOTH BCIET CUCTEMH, TECTEp,
po3poOHMK a00 KOpPUCTyBad4 MOXYTh HE OTPUMATH OYIKYBaHUX
pe3ynbTaTiB. B meskux BumMagkax Taka MOBEAIHKA — CHMIITOM TTOMIJIKH.
JlocBimueHni po3poOHUK/TecTep 3aBKau 30epirae 06a3y JTaHUX MOMUIIOK, 3
SIKUMH BIH CTUKAaBCSI.

HekopekTHa moBeAiHKa MOXKeE TaKOX 03HAYATH HEMPaBUIIbHI 3HAUCHHS
BUXIJTHUX, HEMPAaBWIbHUM BIATYK TOPUCTPOIO ab0  HENpaBUIIbHE
300pakeHHsI Ha ekpaHi. B mporeci po3poOku BiIMOBU Ta Oaru 3a3Bu4ait
BUSIBJISIIOTBCSI  T€CTepamMu, a JAePEKTH 3HAXOMSITHCA 1 BHUIPABISIFOTHCS
caMUMH po3poOkamu. SIKIIO BiZIMOBA BHUHHUKJIA y KOPHCTYyBada, 3BIT MPO
MOMUJIKY MPSIMY€E PO3POOHUKY 3 METOIO 1i YCYHEHHSI.
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HecnpaBHicTh y KOJ1 KOy HE 3aBXJU Bene A0 BiamoBu. Hacmpapmi
HEeTMpaBUJIbHA YaCTHHA IpOTrpaMH MoOKe (YHKI[IOHYBAaTH JOBIUH yac 0e3
nposiBy  sIKUX-HeOynb HenomikiB. Ilpore, 3a BIANOBIAHUX YMOB
HECIIPaBHICTh BUKJIUKA€E BIIMOBY. A came:

1) BXifHi JaHI IpOrpaMyd IMOBHHHI BUKOPHCTOBYBAaTH YaCTHHY KOIY,

SKa MICTUTh HECIIPABHICTH;

2) HACTIJIKOM HECIPABHOCTI Ma€ CTaTH HEKOPEKTHHHM BHYTPILIHIH
CTaH IPOrpamu;

3) HEKOPEKTHUI BHYTPIIIHIA CTaH MPOrpaMH MOBHHEH BIUIMBATH Ha
BUXIJIHI JlaHI Tak, 100 pe3yiabTaT NOMUJIKM MOXHA OYyJio
CIIOCTEpPIraTH.

SIkmo mpu HasBHOCTI HecmpaBHOCTI y koji [I3 BigmoBizae ymoBam
3a3HAYEHUM BHILE, TO BOHO BBAXKAETHCA HPUOAMIHUM OA MECMYGAHHA
(testable).

TectyBanns (testing) — ue:

- Ilpomec Buxopuctanas I[I3 mnpu ymoBI anHamizy abo 3amucy
OTPUMYBAaHHUX PE3YJbTATIB 3 METOI MEPEBIPKU (OLIHKH) JEIKUX
BJacTHBOCTEH TecToBaHoro o0'ekty. (The process of operating a
system or component under specified conditions, observing or
recording the results, and making an evaluation of some aspect of
the system or component).

- Ilpouec anamizy II3 3 MeTOH BUSBJICHHS BIIMIHHOCTEH MiX
ctBopeHuM ctaHoM [I3 Ta 3a3Hadenum y cnenudikamii (1o
CBIJTYUTH MPO MPOSIB MOMUJIKK) MPU €KCIIEPUMEHTANIbHIN MepeBipili
BINOBIAHOTO MYHKTY BUMOT. (The process of analyzing a software
item to detect the differences between existing and required
conditions (that is, bugs))
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- KoHTponroBaHe BHWKOHAHHS MPOTpaMH HA MHOXHHI TECTOBUX
JAHUX 1 aHaji3 pe3yJbTaTiB I[HOTO BHUKOHAHHS JJIA TOIIYKY

IIOMUIIOK.

Tecr (Test) — koHTpodbHAa 3amada s IEPEBIPKA KOPEKTHOCTI
¢ynkuionyBanHs [113. I'pymy B3aeMO3B’sI3aHHUX TECTIB HAa3UBAIOTh
KOMILJIEKTOM TecTiB (test suite).

Koumponvnuit npuknao (test case). KOHTpoOIbHUNM TPUKIAA B CEHCI
TECTyBaHHS — 3allMCH, IO BIJHOCATHCS 1O TECTy, a came, 3BITH, IO
MICTSITh:

1. Bxioni oani mecmy — iH(opmalls, sKy MHporpama OTpUMYE 13
30BHIIIHBOTO JIKEpena, AK TO MPUCTPid, 1HIIA Mmporpama ado
JIIOJIMHA.

2. Ymosu euxonanHs — BUMOTH JJIsi IPOBEICHHS TECTY, HANPHUKIAI,
MEeBHUM cTaH 0a3u JaHUX ab0 KOHPIrypailisi IpUCTPoOIo.

3. Ouixkysani 6uxioni Oami — mnependadyBaHUN pe3yabTaT POOOTH
KOJy.

JlaHuii mepenik BU3HAYa€ MIHIMAJIbHY HEOOXiHY 1H(OpMAIIIO s
KOHTPOJBHOTO MPHKJIAAy BIAMOBIZHO A0 craHgapTiB. Kommanis-
pPO3pPOOHUK MOKE€ BU3HAUUTHU JOAATKOBY 1H(MOpMAIII0 HEOOXITHOM s
BHECEHHS B 3BIT 3 METOIO ii MOBTOPHOTO BUKOPUCTAHHS B MalOyTHHOMY
a00 HaJaHHS JOKIAAHIIIUX JaHUX IHIIMM TecTepaM 1 PO3POOHHUKAM.
Hampuknan, meta Ttecty Moxke OyTHM BKJIIOYEHA B 3amucC JJIsl OUTBIIOT
3pO3YyMUIOCTI pe3ynbTaTiB TecTy. Jlo BU3HaUeHHS TOYHOTO (popmaty 3BiTa
KOHTPOJILHOTO TIPUKJIAaAa CIIiJ 3allydaTd PO3pOOHHUKIB, TECTEpIB Ta/abo
B1a1i1 3a0e3neuends sskocti I113.

SAxicTe (Quality) — cTymiHb BiANOBIIHOCTI CHCTEMH, KOMIIOHEHTY a00
MPOIIeCy 3aJaHUM BUMOTaM, MoTpedam abo OUiKyBaHHSM KOPHCTyBada. 3
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METOI0 BHM3HAYCHHS JOOPOTHOCTI CHUCTEMH, KOMIIOHEHTY abo Mpolecy

BUKOPUCTOBYIOTh TaK 3BaHI aTpuOyTH SKOCTI — XapaKTEPUCTUKH, IO

B1100paxaroTh JaHy BIACTUBICTb.

Metpuka (Metrics) — kijbpKicHa Mipa CTYIICHS HasBHOCTI ampubyma

CUCTEMH, KOMIIOHEHTY abo0 MpoIiecy.

[IpuBeneMo pAeKiuIbKa MNPUKIAAIB aTpUOYTIB SIKOCTI 3 KOPOTKHUM

orucom [15]:

BJIACTUBICTh, 1[0 BIAMNOBIJA€ 3a OE3MEPEPBHICTb KOPEKTHOTO
MPOTIKaHHS MPOIIECy, BIIHOCUTLCA 10 HadiiiHocTi (reliability);
BJIACTUBICTb, IO BIJMOBIAA€ 3a MOCTIMHY TOTOBHICTh CHUCTEMH,
BIJIHOCUTKCS 710 TOTOBHOCTI (availability);

BJIACTUBICTh, IO BIAMOBIZA€E 3a BIACYTHICTh KaTacTpO(diuHHUX
HACJIJIKIB B CUCTEMHOMY CEpEOBHIL, BIIHOCUTHCS 10 Oe3MeKHu
(safety);

BJIACTUBICTD, 110 BIAMOBIJAE 3a 3amo0iraHHs HECAHKI[IOHOBAaHOMY
noctyny a0 iHdopMainii, BITHOCHUThCA 10 KOH(pigeHIiiiHOCTI
(confidentiality);

BJIACTUBICTb, IO BIAMOBITAE 3a BIJICYTHICTh IOSIBU B CHUCTEMI
HEBIAMOBIMHUX 3MiH 1H(opMarii, BIAHOCHUTHCS OO HLIiCHOCTI
(integrity);

BJIACTUBICTB, 1[0 BIAMNOBIZA€ 3a 34AaTHICTh CHCTEMH ITIAIaBaTUCS
PEMOHTY 1 PO3BUTKY, BIIHOCHUTBCS JO PEMOHTONPHIATHICTH
(maintainability).

BJIACTUBICTb, IO BIJAINOBIAA€ 3a 3JaTHICTh — PIBEHb 3yCHUJIb,
HEOOXIAHUX IS HaBYaHHS, pPOOOTH, MIATOTOBKM BXIAHUX 1
00poOku BuxigHuX nanux [13, BIZTHOCUTHCS A0 3PYYHOCTi podoTH

(usability).
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IlepeBipka na Bagignicrs(Validation) - mpomec, mo mgo3BoIIsIE
BU3HAYNUTH, HACKUTHKH TOYHO 3 MO3MIIA MOTEHIIIMHOTO KOPHUCTYyBayda Jeska
MOJIEb MPEACTABIISAE 3aJ]aHy CYyTh PEAIbHOTO MUDY.

Bepudikauia (Verification) - npouec, sikuii 103BOJISIE BU3HAYUTH,
mo  po3poOiiecHe  mporpamMHe  3a0€3MEUeHHS  TOYHO  peali3ye
KOHIIENITyalbHUWA OMKUC JaHOI cuctemMu. A0O0, K IIe KaxXyTb, IPOIEC
MEePEBIPKU BIJMOBIAHOCTI CHCTEMHU 3aJIaHUMHU CTaHJapTaMu. Bepudikarris
YCIIIIIHA, SIKIIO OTPUMAaH1 JaHi 30iratoThCsl 3 OYIKYBaHUMHM, 3a37ajeriib
BU3HAYCHUMHU SIK TMpaBWIbHI. 3a3HAuMMO, 1110 BOHAa MOXeE OyTu
HepopMalIbHOIO, TOOTO TECTep BHU3HAYA€ YCIIIIHICTh HAa OCHOBI CBOIX
3HaHb.

Bepugixayin ta nepesipxa na 6anioHicms 4acTO BUKOPUCTOBYIOTHCS
pazoM, aje MawTh Pi3HI BU3HAYCHHA. Pi3HUIIT B HUX BaxJIuBa IS
tectyBanHsa [13. Bepudikaiiss — 1e miaATBepKEHHS TOTO, IO MPOAYKT
BIIMOBIae crenudikaiisM, a IMepeBipka Ha BaliJHICTh — BHUMOTaM
KopucTyBada. Moke 31aTucs, 10 BU3HAYCHHS BEJIbMHU CXOXKIi, aje Ha
OpUKIaAl omucy mpoOsiemM opOITambHOIrO Telleckona Xab0iia BUAHO
PI3HHULIIO.

Y xBiTHI 1990 poky 10 KOocMmocy OyJio 3amymieHo OpOiTaTbHUN
Teneckon Xab0Ja, 1110 BUKOPUCTOBYBAB BEJIUKE JI3EPKAIIO JIJIsl 301IbIICHHS
00'eKTiB, Ha AKi OYB HalieHuit. FIoro KOHCTPYKIIis BMMaraia HeiiMOBipHOi
TOYHOCTI, a TECTyBaHHA OyJI0 MalKe HEMOXJIUBUM, OCKIIbBKH BIH
MpU3HAYaBCs JJII KOCMOCY 1 HEe MIr OyTH BCTaHOBICHHMM Ha 3emui. Y
3B'SI3KYy 3 IIUM, MOKHa OyJ0 JMIle TEpPEeBIPUTH Ha BIAMNOBIIHICTD
cnenudikaiisam. Ilicns NpoxoKeHHsS TaKWX TECTIB, TEJIECKOIN OyIo
3aMyIIEHO.

Ha »anb, micis BBEJACHHS HOTO B EKCILIyaTaril0 BUSBHIOCH, IO
300pakeHHs, K1 HaJICUIAIUCh iM, € po3doxycoBanumu. JlocmimKeHHs
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MoKasaJio, 1o OyJi0 BUTOTOBJICHO HEMpaBWIbHE A3epKasio. He muBIsUnCH
Ha Te, 1110, MOXJIMBO, 1€ OYyJIO HaMOUIBIIT TOYHO PO3paxoBaHE A3EPKajo 3
KOJIM-HEOyJIb CTBOPEHMX, a JIONMYCK CKJajaB He Ouibiie 1/20 moBXKUHU
XBUJl BUAMUMOTO CBITJIa, BOHO BHSIBHJIOCS YK€ IUIOCKUM II0 KpasX.
BigxwieHHs Bijg nmoTpiOHOT (hOpMHU MTOBEPXHI CKIIAJIO JIMIIE 2 MIKPOMETPH,
ajie pe3ynbTaT BUSBUBCS KatacTpo(pIYHUM — CUJIbHA cepuyHa adeparis,
ONTUYHUN JehEeKT, MPU SIKOMY CBITJIO, BiIOoOpakeHe BiJ KpaiB a3epkaia,
doKycyeTbCsl B TOYLI, BIIMIHHINA BIJ Ti€l, B sIKIM (OKYCyeTbCs CBITIIO,
BiIOOpakeHE BiA LEHTPY J3epkana. ToOTO TecTyBaHHS IMOKa3ajio, IO
J3epKajgo Tmpounuio Bepudikailiro, ajie HE MNPOUIIO TMEepPeBIpKy Ha
BaMHICTE. Y 1993 pomi ekcneguilisi Ha KOCMIYHOMY KOpaoui
BIIDEMOHTYBaJIa TEJECKOI, BCTAHOBUBIIM KOPEKTYIOUY JIH3Y JJs
BiIHOBJIEHHs (oKycy. Xoda 1€l mnpukiajg HEe BigHOCUThCS 10 113,
Bepu(ikallis Ta nepeBipka Ha BaTIAHICTh TAKOXK YCIIIIHO 3aCTOCOBYIOTHCSA
1 10 TectyBaHHs mporpam. Otrxe, cama Bepu@ikalis HE € JIOCTaTHBOIO.
Jlume moOBHA TiepeBipKa JI03BOJUTH YHUKHYTH TIPOOJIeM, 3 SIKUMH
3ITKHYJIMCS YYE€H1 Y BUMAJKY 3 TeJecKonoM Xao0ma.

Memoou 3abe3neuennsa akocmi € TEXHIKAMHU, 10 TapaHTYIOTh
TOCSTHEHHS TIEBHUX MOKAa3HUKIB SKOCTI MPH iX 3aCTOCYBaHHI.

Memoou konmpoaw akocmi NO3BOJSIOTH MEPEKOHATUCS, 110 MEBHI
xapaktepuctuku sikocti [13 mocsrayTti. Cami 1o co0l BOHHM HE MOXYTh
JOTIOMOTTH iX JOCATHEHHIO, BOHU JIMIIE JAOTh 3MOTY BU3HAYHMTH, YU
BJIaJIOCSI OTPUMATU B pE3yJbTaTl T, IO XOTLIOCA, YU Hi, @ TAKOX 3HAUTHU
MOMUJIKH, T1€(EKTH 1 BIIXUIICHHS BiJl BUMOT.

Metoau koHTpoIIO sikocTi [13 MoxkHa KimacudikyBaTh TaKUM YHHOM:

- Meroau Ta TEXHIKH, HNOB'A3aHl 3 aHami30M BiactuBocrei 113 min
yac oro po6otu. Ile, mepii 3a Bce, BC1 BUAM TECTYBaHHS, a TAKOXK
BUMIPIOBAHHS  KIJTBKICHUX TIOKAa3HUKIB SKOCTi, $KI MOJKHA
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BU3HAYUTH 3a Hachiakamu pobotu 113, — edekTuBHICTH 3a YacoMm
i IHIIUMH pecypcaMu, HaJIHHICTh, JOCTYITHICTb Ta 1H.

- Meroau Ta TEXHIKM BU3HAUEHHS ITIOKA3HHKIB SIKOCTI Ha OCHOBI
cumyJsinii poootu I13 3a momomororo mozeneit pisHoro poay. Jlo
IIbOTO BUIJIAAY BIIHOCITHCA TIepeBipka Ha wMozensx (model
checking), a Takox mnOpOTOTUMIIOBaHHA (MaKeTyBaHHS), IO
BUKOPHUCTOBYETHCS JIJISL OIIHKU SKOCTI IPUUHATUX PIIICHb.

- Merogu Ta TEXHIKM, HAIUIEHI Ha BHIBJICHHS MOPYIIECHb
dopmainizoBaHux TMpaBui MOOyAOBH TodatkoBoro komy I13,
MPOEKTHUX MOJieJel Ta JoKyMeHTalli. Jlo MeTojiB Takoro pomay
BIJIHOCUTBCS 1HCHEKI[S KOy, IO MOJSrae B IIJIECIPIMOBAHOMY
MOIIYKY MEBHUX Ne(EKTIB 1 MOPYIIeHb BUMOT B KOJI Ha OCHOBI
HaOopy 1Ia0JIOHIB; aBTOMATU30BaHI METOJM TMOLIYKY MOMHIIOK B
KOJIl, HE 3aCHOBaHI Ha WOro BHUKOHAHHI, METOJIU TMEPEBIPKH
JIOKYMEHTAIIli Ha Y3TOJ[P)KEHICTh 1 BIAMIOBIIHICTh CTaHJapTaM.

- Meroau Ta TeXHIKM 3BUYAWHOTO a00 (HOPMaTI30BAHOTO AHAIIZY
MPOEKTHOI JOKYMEHTAIlli 1 MOYaTKOBOTO KOy JJIsi BUSIBJICHHS iX
BracTtuBocTed. Jlo 1i€i rpynu BIJHOCSATHCA YHWCIEHHI METOIU
aHamizy apxitrektypu [I3, wmeroam QopMambHOTO  OKa3zy
BiactuBoctel [13 1 popmanbHOro ananizy epeKTUBHOCTI B)KUBAHUX

ITOPUTMIB.

1.2 PiBHi i BUAM TecTtyBaHHA

B mponeci po3pobku 13 tectyBanus 13 3a3Buuail BinOyBaeThCs Ha
JEKUTBKOX PIBHAX 1HTErpailii: moOJoYHe TECTyBaHHS, TEPEeBIpKa B3aEMOII1
(iHTerpariifHe TECTYBaHHS) Ta CUCTEMHE TECTYBaHHS.

BianosigHo no eramiB po3poOku I3 mpuiiHsato BuAuIsATH TpHU daszu

TECTyBaHHS: MOJIyJIbHE, IHTETPAIlIfHE 1 CHCTEMHE.
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Mooynone mecmyeanHsa, mecmyeanHs MoOyai, ad0 A6MOHOMHE
mecmyeanna (module testing, unit testing) — KOHTPOJIb OKPEMOTO
IPOrpaMHOTO MOJYJIsS, 3a3BUYaidl B 130JIbOBAHOMY CEpEIOBHUILl (TOOTO
130J1b0BAHO B1J pelITH BCiX MOAyiB). [1i1 MOogyseM po3yMi€ThbCs JIOTTUHO
3aMKHYTHH (parMeHT MporpaMH, SIKMH MOKe OyTH BUKIMKAHUN uepes
Horo 1Htepdeiic. Mopayib TmepeBipsAeTbCS Ha BIAMOBIIHICTE CBOIM
crienuQikaIisM 1 BHYTPIIIHIO JIOTIKY.

Iumezpayinine  mecmyeannsa  ad0  MeCmMy8aHHA  63AEMOOIl
(integration testing) — KOHTPOJIb B3a€EMOJIi MiX YaCTHHAMH CHCTEMHU
(MOYyJIIMH, KOMIIOHEHTaMHU, T1JICUCTEMaMH).

Cucmemne mecmy@anna ad0 KOMNIAEKCHE MeCMy6aHHA (System
testing) — xoHTposb Ta/ab0 BHUMNPOOYBaHHS BCHOIO IMPOrPAMHOTO
3a0€3IeUeHHs, K MOBHOI CHUCTEMH, B IIJILOBOMY CEpPEIIOBHII, TOOTO
MIITBEP/DKCHHS TOTO, IO JOCTYN JO0 BCIX KOMIIOHEHTIB CHCTEMH 1
B3a€EMOJIII 3 HUMM HECyNEepewIMBl 1 nependadeHi 3rigHo creuudikaliii
CUCTEMH.

BoueBuap, 1o ¢a3su HeE € B3aEMO3aMIHHMMHU 1, HaIpUKIA],
MPOBEJICHHS MOJYJIbBHOTO TECTyBaHHS HE TapaHTye€ MPaBUIBHOCTI
IHTErpaIiitHOro TECTyBaHHs, 00 MPAaBWIHHICTh (DYHKI[IOHYBAHHS OKPEMHX
KOMITIOHEHT HE rapaHTy€ MPaBUILHOCTI iX B3a€EMO/IIL, IK MK COOO00, TaK 13

CHUCTEMOIO B IIJIOMY.

AJabpa- i OeTa- TecTyBaHHS.

Sk nmpaBwio, mepen THM, SIK BBa)XKATUCS 3aBEPLICHUM, IIPOrPaMHE
3a0€3MeUeHHs] TPOXOJUTh JIBI CTajii TECTyBaHHS. [lepma cranmis
HA3WBAETHCA alb(a-TeCTyBaHHIM.

Anvgha-mecmysanna (alpha testing) — BUKOPUCTAHHS Mailke
roTOBOi Bepcli MPOAYKTy (SIK TPaBWIIO, MPOrpamMHOTO ab0 amapaTHOTO

3a0€e3Me4eHHs) ITATHUMH MporpaMicTaMu (po3poOHUKAMU 1 TECTEpaMHu) 3
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METOI0 BUSIBJICHHSI IOMUJIOK B MOT0 poOOTI AJIs X MOJATIBIIOr0 YCYHEHHS
nepes OeTa-TeCTyBaHHSIM.

1o 3aKiHYEHHIO T€CTYBaHHS alib(pu, pOo3p0OOKa BXOAUTH B CTaAil0 OETH.

bema-mecmyeannsn (beta testing) — inTeHcuBHEe Bukopuctanus 113 3
METOI0 BHSBJICHHS MaKCHUMAaJbHOI KUIBKOCTI TOMUJIOK B MOTO poOOTI Jist
iX TOAAIBIIOT0 YCYHEHHS IIepe]l OCTAaTOYHUM BHXOJOM (BHUILYCKOM)
MPOJIYKTY Ha PUHOK, 10 MAaCOBOTO CIIOKMBAYa.

Ha Biaminy Big anb(a-TecTyBaHHs, IO MPOBOAMTHCS CHUJIAMHU
ITAaTHUX PO3POOHUKIB a00 TECTyBaJbHUKIB, O€Ta-TECTYBaHHS MPUITYCKAE
3a]ly4eHHs] JI0OPOBOJIBIIB 3 YHMCIa 3BUYAMHUX MaHOYTHIX KOpPUCTYBayiB
MPOAYKTY, SIKUM PO3CUJIAE€ThCS 3rajlaHa MomepeaHsl BepcCis MPOAYKTY (Tak
3BaHa Oera-Bepcig). Takumu poOpoBonbisiMu (iX Ha3uBalOTh Oerta-
TecTepamMu) 3a3BUYail Kepye LIKaBICTh O HOBOTO MPOAYKTY — IIIKaBICTh,
319 3aJI0BOJICHHS SKO1 BOHM IIJIKOM 3TOJHI MHPHUTHCS 3 MOJKJIHBICTIO
BUMNPOOYBATH HACIIJIKK I1I€ HE3HaWJeHUX (a TOMY 1 HEBHUIIPABJICHUX)
MTOMUJIOK.

Kpim Toro, Oera-TecTyBaHHSI MOXE BUKOPHUCTOBYBATHUCS SIK YacTHHA
CTpaTerii MpOCyBaHHS NPOJAYKTY Ha PUHOK (HANpUKIad, OE3KOIITOBHA
po3aava 6eTa-Bepciil JO3BOJISIE MPUBEPHYTH MIUPOKY YBary CIIOKHBAYIB 110
OCTaTOYHOI JOpOroi Bepcli MPOAYKTY), a TaKOX JUIsi OTpPUMAaHHS
MOTIEPEIHIX BIATYKIB MPO HHOTO BiA MIMPOKOTO Kpyra ManOyTHIX
KOPHUCTYBaYIB.

Tecmyeanna, w0 3acnoeane Ha eumozax (Requirement based
testing) — TecTyBaHHS KOXXHOI'O NPHITYIICHHS 3 IIEBHOIO JIOKYMEHTY
(IOKyMEHTHU TEXHIYHOI MIATPUMKH, TMOCIOHMKH Ta IHIIA JOKYMEHTAIlIs
KOpHUCTYBaya).

Pecpeciiitne mecmyeannsn (regression testing, 6i0 1amu. regressio —
PyX Hazad) — cuijbHA Ha3Ba JJIA BCIX BUIIB TECTYBAaHHS MPOTPAMHOTO
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3a0e3MeUYeHHS, METOI0 SKMX € BHSBJICHHS MOMUJIOK Y BXKE MPOTECTOBAHUX
TITISTHKAX MOYaTKOBOTO KOAY. Taki MOMUIKA — KOJIU ICJIsl BHECEHHS 3MIH
JI0 TIPOTPaMH MEPECTaE MPaIIoBaTH T€, IO MOBUHHE OYJIO MPOJOBXKYBATU
IpaloBaTH — HA3MBAIOTh PErpeCciiiHUMU MOMUIKaMH (regression bugs).

3a3Buuyail  BUKOPUCTOBYBaHI METOAM PErpeciiHOrO TECTyBaHHS
BKJIFOYAIOTh IIOBTOPHI MPOTOHU MONEPEAHIX TECTIB, @ TAKOXK MEPEBIPKU, YU
HE MOTPaIuId perpeciiiii IOMUIKHA B YEPTOBY BEPCIIO B PE3YIbTATI 3IUTTS
KOJy.

3 nocizy po3podku II3 BizoMO, 10 MOBTOpPHA MOSIBA OJHHUX 1 THX
caMUX TOMUJIOK — BHUIIQJIOK JIOBOJI momupeHuil. [Hol 11e BiaOyBaeThCs
13-3a c1a0KO1 TEXHIKM YIpaBIiHHSA BepcisiMU ab0 YHACHIJIOK JIFOACHKOI
MOMUJIKY MPU POOOTI 3 CUCTEMOIO yIPABIIHHS BepCiAMH. AJie HACTUIBKHU K
4acTo BUpPILIEHHS NpoOiemMu OyBae TaKuM, IO «HEAOBIO >KUBE»: MICIA
HACTYMHOI 3MIHM B MPOTpaMi BOHO TepecTae mpaioBaty. | HapemTi, mpu
NepenucyBaHHl SIKOi-HEOY/lb YaCTUHU KOJy, 4YacTO CIUIMBAIOTh TI XK
MOMUJIKH, 110 OyJiK B MONIEpEIHIN peai3ariii.

Tomy HailkpaniiM pilIEHHSIM € CTBOPEHHS TE€CTy Ha MOMWIIKY, MpHU il
BUSIBJICHHI, 3 METOI0 HWOT0 BHUKOPHUCTAHHS MPH TOJAJBIINX 3MiHAX
mporpamMu. Xoda perpeciiHe TeCTyBaHHS MOKe OyTH BUKOHAHE 1 Bpy4HY,
ajie HalvacTime 1€ poOUThCSA 3a JOMOMOIOK CHEIiadi30BaHUX IMporpam,
0 JO03BOJSIIOTh BUKOHYBAaTU BCl PpErpeciiiHi TECTH aBTOMATU4YHO. Y
NESAKUX TPOEKTaX HaBiTh BHUKOPHUCTOBYIOTBCS  IHCTPYMEHTH  JIJISI
aBTOMATUYHOTO TMPOTOHY PErpeciiHUX TECTIB 4Yepe3 3aJlaHuil 1HTepBall
yacy. 3a3BUYail 116 BUKOHYETHCS IMICIS KOXKHOI BAanOi KOMOUISIii (y
HEBEJIMKUX MPOEKTax) ado MO0HOY1, 800 KOKHOT'O THXKHSI.

VY TepmiHOMOTIT TECTyBaHHS TOHSTTS «TECTYBaHHS OLIOTO SIIIHUKA» 1
«TECTYBaHHS YOPHOTO SIIMKA» BIIHOCATHCS 10 TOTO, YA MAa€E PO3POOHUK
TECTIB AOCTYM JI0 MOYaTKOBOTO Koay TectoBaHoro 113, abo x TtectyBaHHs
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BUKOHYEThCS 4epe3 IMpPU3HAYEHUW I KOpUCTyBaua iHTepdeic abdo
MIPUKJIAIHUI TTporpaMHMil iHTepdeiic, HaJaHWi TECTOBAHUM MOJIYJIEM.
[lpu mecmyeanni uopnozo awyuxa (black-box testing), tecrep mae
noctyn go II3 Tinbku yepe3 T1 cami iHTepdelcH, 0 1 3aMOBHUK a0o
KOpHCTYyBa4, ab0 4depe3 30BHIIIHI iHTEepdEicH, M0 J03BOJSIOTh 1HIIOMY
KOMIT'IOTEpY ab0 1HIIOMY MpOLECYy MIAKIIOYUTUCA A0 CHUCTEMHU A
TECTyBaHHSI.
MoskHa BUAUTUTH HACTYITHI BUU TECTYBaHHS YOPHOTO SIIHKA!
Tecmyeanna 3a knacamu exsieanrenmuocmi (Equivalence class
testing). Knac exBiBaJeHTHOCTI - II¢ MHOKMHA 3HAa4€Hb 3MIHHOI, 10, 3a
NPUNYIICHHSIM, €  CKBIBaJICHTHUMH. KOHTpoOmbHI  mNpuKIagd €
€KBIBAaJICHTHUMHU, SKIIO BUKOHYETHCS HACTYMHA CYKYMHICTh BUMOT:
1) BOHU BCi NEepeBIpsItOTH OAUH 00’ €KT;
2) SIKIIIO OJIMH C HUX ,,CIiiiMae” AeeKT, TO IHIITUN TaKOX;
3) SKII0 OJMH 3 HUX HE BUSBIISIE N€EKT, TO 1HIIUHN, CKOpIIe 3a BCE,
TaKOX I[bOTO HE 3POOUTB.
SAkmio Takuil  KJIac  €KBIBAJIGHTHOCTI  BUSBJIIEHO, TO Tpeda
BUKOPHUCTOBYBATH JIJIsl TECTYBAHHSI JIMIIIE OJIUH 3 HOTO YICHIB.
CnocoOu BHOOpPY TaKWX MPEACTaBHUKIB TaKOX BH3HAYAIOTh IEBHUM
BU/T TECTyBaHHS:
1) I'panuune mecmysanns (Boundary testing). I'paHnuHi 3HaYCHHS
e HAWOUIBIINl Ta HAWMEHI 3HAYEHHS KJIAClB €KBIBAJEHTHOCTI.
[Ipu TecTyBaHHI TPAaHUYHUX 3HAYEHBb TECTYIOTHCA TAKOXK 3HAYCHHS
MEHIIIC 3a MaJjie, Ta OlIbIIe 3a BEJIUKE.
2) Tecmysanns Kpawyux npeocmaenuxie (Best representative
testing). TecrtyBaHHs 3HA4YeHb, MO HAWOLIBII  BIPOTIIHO

MPpU3BCAYThb 0 BUABJICHHA )Ie(beKTy. 3HauYeHHS 3aBXXI1 MOXHAa
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3MIHUTU PpI3HUMH HUIIXamMu. TpeOa TOKPUTH BCl MOKIIUBI
BapiaHTH.

Ilpn mecmyeanni 0inozo awuka (white-box testing, makodic
2060paAmMbs — NPO30pP020 AWUKaA), PO3POOHUK TECTy MA€ JOCTYyI [0
MOYaTKOBOTO KOJIy 1 MOK€ MHUCATH KOJ, SIKMM TOB's3aHUM 3 010J10TeKaMu
tecroBaHoro II3. Ile TumoBo mjis MOAYJBHOTO TECTyBaHHS (aHIJ. unit
testing), MpU SIKOMY TECTYIOThCS TIJIBKM OKpeMl YacTHHU cucTeMH. BoHO
3a0e3reuye Te, M0 KOMIIOHEHTH KOHCTPYKIIT — Mpane3aarHi 1 CTIkKI, 10
IIEBHOTO CTYIEHSI.

[Ipu TecTyBaHH1 O110TO SIIMKA PO3PI3HAIOTH HACTYIHI BUJIU:

Tecmyeanna nociku (Logic testing). barato nporpaMm MaroTh JIOTIKY
TUIY ,,AKIIO, TO”’, TECTYBaHHS JIOTIKM TECTYE€ MOXJIHMBI CIeHapli Ta
KOMO1HAI].

Tecmyeannsn cmanie (State-bases testing). Pobora k0)xHOT mporpaMu
- 11 TIepeXO0/I1 3 OJHOTO CTaHy B iHIIMK. TecTyBaHHS CTaHIB Ma€ Ha METI
YBaXXHY MEPEBIPKY KOPEKTHOCTI POOOTH MPOrpaMu y KOKHOMY 11 CTaHi.

Tecmysannsa noxkpumms onepamopie ma ?2in10Kk (Statement and
branch coverage). Cto BiJIcOTKOBE TIOKPUTTS Ma€ MICIle KOJIA MIOKPHUTI BCi
PSAOKH Ta BCl TBEP/KECHHs Kony. B iHmomMy Bumagky OepeThcs 10 yBaru
HNOKPUTTS y MPOLEHTHOMY BiJHOIIECHHI.

Tecmyeannsa wnsaxie (Path testing). TecryBanHs HaOOpy IUIAXIB

(Ta-1UISXiB), 110 MPOXOIUTH pOorpama.

1.3 TexHika TecTyBaHHA
Icaye Garato mpuitomiB TectyBanHs [13. Jleski 3 HUX TepeBEPITYIOTH 1HIII,
NesKl MOKHa BHUKOPHUCTOBYBAaTH CYKYITHO 3 IHIIAMH JUJI  Kpalux
pesynbrariB. Hupkue mpencTraBieHUN CIUCOK OCHOBHHMX —IPHUIHOMIB
TECTyBaHHS:
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- Pyune mecmyeannsa — TECTH BHUKOHYIOTHCS JIIOJIbBMH 3 Halepen
CKJIaZIcHUMH, a00 BH3HAYEHUMHU JUIsI KOXKHOTO BHUIPOOYBaHHS
TECTOBUMHU JIAHUMH.

- Aemomamu3oeane mecmyeaHHa — TECTU  BUKOHYIOTHCS
CHellaJbHUMU 1HCTPYMEHTaMu a00 CaMOCTIMHMMH MpOLiecCamMH 1
MOXYTh MOBTOprOBaTUCS Oarato pa3. TecToBi NaHi MONEpeHbO
BBOJISITHCSA a00 TEHEPYIOThCS.

- Pecpecusne mecmyeanna — Ttectu, 3a3BUYall aBTOMATU30BaHI,
MarOTh Ha MET1 BUSIBJICHHS HETaTUBHOTO BIUIMBY 3MIH B MPOrpami
Ha (YHKIII1, 110 TPOUIILIM NONEePEIHI EPEBIPKHU.

- /umosee mecmyeanna — TeCTU, COPSIMOBAHI Ha IIBUJAKY MEPEBIPKY
0a30B01 (DYHKI[IOHAJIBHOCTI, 3 METOI BUSBJICHHS, YM HOBUH O]
(Bepcis mporpamMu 4 ii MEBHOTO MOAYJIsl) BapTUM TECTyBaHHS.

- Mocnionuyvke mecmyganna — TECTH, 10 BUKOHYIOTHCS 3a
BiJICYTHICTIO crnienudikaiiii. Tectep po3po0Iitoe BIaCHY CUCTEMY
TECTyBaHHS, sKa O0a3yeTbCsd HA HAKOMUYEHOMY iM JIOCBiJl Ta
OLIIHIOE PU3UKH, CTBOPIOIOYM CLIEHAP1l TECTYyBaHHS.

- Magnaue mecmysanHns - TECTH, III0 HE MAIOTh MiJ COO0I0 TIEBHOT
CUCTEMHU, «IIIBUKA aTaKa» MPOrpaMu TECTEPOM.

-  Cmpec-mecmyeanHnsa — TECTU NMPU3HAYCHI JJIsI IEPEBIPKU CTIHKOCTI
pOTrpaMHu 10 HaIMIPHOTO HaBaHTAXXEHHsI IIPU HECTaul PecypciB

- Tecmyeannusa HasanmMax)@ceHns — TECTU BUKOHYIOTbCS MPHU PI3HUX
PIBHSIX HAaBAaHTAKEHHSI 3 METOIO MEPEBIPUTH TOBEAIHKY MPOTpamMu
Ta BUSBUTU MaKCHUMAJIHHO JT03BOJICHUN PIBEHb.

25

KA®EJIPA MATEMATUYHUX METO/IIB CUCTEMHOI'O AHAJII3Y
http://mmsa.kpi.ua



TectyBaHHs: OCHOBHI BU3HA4Y€HHS, aKCIOMM Ta NIPUHIIUIIH.
JinkoBcbka M.B., Tumoienko 0.0

- Tecmyganna npooykmuenocmi — TECTU BUKOHYKOTBCSA JIJIA
MOPIBHIHHS MOTOYHOT TPOYKTUBHOCTI 3 PO3PaXyHKOBOIO.

- Tecmysannsa incmanayii — TECTU TOJLSITAIOTh y BCTaHOBJICHHI
porpaMH Ha pi3HUX IuIaTdhopMax-KOMOIHAIlISIX Ta MEPEeBIPKU. Ud
BCi ¢aiinu Oysio nepenucaHo, 4 Npairoe nporpaMma KOpekTHO.

- Tecmyeannsa 0062um GUKOPUCMAHHAM — TECTH BUKOHYIOTHCS
JOBFOTPUBAJIO, 3 METOK BUSBJICHHS TaKOTO POJY MOMUJIOK, IO
HEMOXJIMBO BHUSIBUTH MPU KOPOTKOMY BUKOPHUCTaHHI1 (HAMPHUKIA,

MOMUJIKY TIPU POOOTI 3 AMHAMIYHUM PO3IMOALIOM MaM'siTi).
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2. AKCIOMU TECTYBAHHA

3 MOMEHTY BHSBJIEHHS MepIIOro Oary, TECTyBaHHS MPOrPamMHOTrO
3a0€3MeUYeHHs] TPOMIIIO BEIUKUNA HUISAX. SIK BCAKUN HOBUW NMPAKTUUHHIMA
HaIpsiM, BOHO JMHAMIYHO PO3BUBAJIOCS, HE YHUKHYBIIU 1 TYMHUKOBHUX
TIJIOK, HEBJAaIMX CcHopoO ajanTaiii Ta TMEPEHECEHHsS METOOJIOTIH,
CTAaHJAPTIB 1 KOHLEMIIA 3 BXe ICHYyOuux obOjacted. JlomaTkoBoro
OCOOJIMBICTIO IIOTO TMPOIECY CTajla 3aJeKHICTh TECTyBaHHS BIJl BJacHE
IPOrpaMHOTO 3a0€3MeYeHHs, YU TEXHOJIOT1i, METOAMN Ta IHCTPYMEHTH CaMi
MEePEKUBAIOTH TIEPI0 CTPIMKOTO M IHTEHCHBHOTO BJIOCKOHAJICHHS. TaKoxk
CJiJ BIA3HAUYWTH, 10 HE MAalO4YMd 3a CIOHHOK Oaratoro IOCBITY
TEOPETUYHUX JOCIIKEeHb, cUcTeMa 3abe3neueHHs skocti 13, a ycmig 3a
HEIO 1 TECTYyBaHHS, MPOTATOM JOBIOr0 4Yacy 00poCTaiu BCUIAKUMU MidaMu
1 Momajaiv MiJl BIUIMB PI3HUX 1IEMHUX Tediil. MeTa maHoro po3aury —

PO3BIATH JICSIKI 3 1110311, TTOB’SI3aHUX 3 TECTYBAHHSIM.

Hemo0:K1MBO MOBHICTIO MPOTECTYBATH MPOrpamy

[louarkiBenp y cdepl TeCTyBaHHA MOMKE BBa)kaTH, WLI0 MOKHA
o0pobutu 13 MOBHICTIO MPOTECTYBABIIN MOT0, 3HANIIIOBIIN BC1 TIOMUJIKH,
1 miacymyBaBiu, mo [13 ineanpHe. Haxanb, 116 HEMOXKIMBO, HaBITh JJIs
HAWMPOCTIMIMX Mporpam, 4epe3 HACTYIHI YOTUPH KIOYOBI TPUUHHMU:

1. KiapKicTh MOXIUMBHX BXITHUX JaHUX JTY)KE BEIIHKA.

2. KinbKicTh MOXKJIMBUX PE3YyJIbTATIB AYy’KE BEIUKA.

3. Kinpkicts mpoxomis no [13 gyxe Benuka.

4, Cnemudikaris [13 cy6'ekTuBHa. MokHa cka3aTu, 110 TOMUJIKA — 11€

30BCIM HE TIOMHJIKA, TaK 1 OYyJI0 33 yMaHo.

[lincymyBaBIIM Il MPUYMHU, OTPUMYEMO HaOIp YMOB TECTyBaHHS,
KWW 3aHAATO BEJIUKHWU, 00 HOTo 37100aTH. [MIOCTpaTUBHUM MPUKIATOM

MOJKE CITY>)KUTH KalmbKyJsaiTop Windows.
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[Ipuknan: Hexal mocrasiieHe 3aBJaHHS HA TECTYBAHHS KAJIbKYJIATOPY
Microsoft Windows. [Tounemo 3 onepartii 101aBaHHS.

Kpoxk nepmmii: 1+0=? Opnepxyete Bianosiap 1. KopekTHo

Kpok apyruii: 1+1=? Onepxanu 2. KopexktHO

CK1UIbKM TaKuX KPOKIB MOTPIOHO?

Kanpkynstop npuiimMae 32- X po3psigHE YUCIO, OTKE, HEOOXiTHO
NepeBIPUTH BCi MOJTUBI BapiaHTH hi ()
1+99999999999999999999999999999999 =.

3aKiHYMBIIY 110 TIOCHIIOBHICTB, Tpeba meperitu a0 2+0=, 2+1=, 2+2=
Ta 1HII. OcraHHIM BaplaHTOM oyne:
99999999999999999999999999999999+999999999999999999999999999
99999=

Jani HeoOXiAHO TEpPEeBIPUTU KOPEKTHICTh JOJIaBaHHA  JIpooOi:
1.0+0.1,1.0+0.2, Ta ixm.

[licnst mepeBipkU TOro, MO KOPEKTHI JaHl J10JAl0ThCS MPaBUIIBHO,
3aJTMIIIAETHCS BBECTU HEKOPEKTHI JAaHi. Lle gacTh 3Mory mepekoHaTucs, 1o
BOHU I'PaMOTHO 00po0It0t0Thes. HaramaeMo, 110 MoxHa BUKOPUCTOBYBATH
He Juuie uu@pu Ha eKkpaHi, ajge W HaOMpaTH CUMBOJHM 3 KIaBlaTypH.
BaxnuBo mepeBipuTH MOMIIMBICTE BBeAeHHS 1+a, z+1, 1lal+27>2,....
Ckinbku OyJie TAKUX BapiaHTIB?

BunpapnenHss BBEIEHHS TakOX TMOBHHHO OyTH MPOTECTOBAHO.
Kanbkynstop Windows no3Bossie BukopuctoByBatu Backspace 1 Delete,
OTK€, HAJIC)KUTH MIEPEBIPUTH 1 iX.

Kbackspace>2+2 noBuHHO q0piBHIOBATH 4.

Bci  BumezazHayeHi MepeBipKM  MaloTh OyTH  TMOBTOpPEHI 3
BUKOPHUCTaHHAM KiaBimi Backspace mist K0oKHOTO BBECHHS, I KOKHHX

JIBOX BBEJEHD 1 TaK JaIl.
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[Ticns 3aKiHYEHHS IBOTO €TaIlly MOYKHA MEePEerTH A0 J0JaBaHHS TPhOX
quCes, TOTIM YOTHUPHOX 1 T. 1.

Ile mpuknaau jwiie sl onepariii JoJaBaHHS, a 3aJUIIAlOTHCS IIe
pI3HULISA, MHOXKEHHS, J1JICHHS, BIJICOTOK, KOPIHb KBaJpaTHUI Ta IHIIL.

BoueBup, 1110 4epe3 KIIbKICTh KOHTPOJIBHUX MPUKIAAIB HEMOYKIMBO
3aBEPIINTH ITOBHE TECTYBAHHS HABITh TaKOI MPOTPAMH SIK KaJIbKYJIATOP.

[Tepeiinemo 10 po3riIsAy HACTYITHOT aKCIOMHU.

TecTyBaHHA — 1€ MPOLIEC, III0 MiCTUTh PU3UKH.

[lonepenniii mnpukiag I[OKa3aB, IO IMepedparu BCl BapiaHTH
HEMOJKJIMBO, TpeOa YMMOCh HEXTYBaTHU. SIKIO MpUIMAETHCS PILIEHHS HE
TECTyBaTU BCl MOXJIMBI CLIEHapli, TO BUOMPAETbCS MACSIKUA pPU3UK. Y
OPUKIAAl 3 KaJbKyJIATOPOM, IO Oyze, AKIIO0 BHUPIIIATA HE TEPEBIPATU
1024+1024=2048? IcHye HMOBIPHICTb TOr0, IO MPOrPaMmicT 3pOOUB
MOMUJIKY, SIKa BIUIMBA€E caMe Ha I[I0 CUTYyaIlifo. SIKII0 He MPOTECTyBaTH ii,
KOpPUCTYBad paHO 4YM IMI3HO 3 HEI CTUKHETbcs. L1 mommika moxe
KOLITYBaTU JAyXe€ JOpOro, ajke BOHa Oyne 3HaiigeHa, xonu II3 Bxke
3HaXOAUTKCS B €KCIUTyaTallii, a TOMy Ha BHJIyYEHHS Ta 3aMiHy Bepcii, 110
MICTUTH Oar, MaroTh OyTH BUTpaAU€HI 3HAYH1 3yCUJILISL.

TakuM 4yMHOM, MAaEMO MPOTUPIUUS — HEMOXKJIMBO MPOTECTYBAaTH BCE,
IpoTe SKIIO HE MPOTECTyBaTH, TO BUHUKAE HMOBIPHICTH MPOMYIIECHHS
nomuiok. Ilepen po3poOHUKOM CTOSATH CyNEPEeUuBI MU - MPOAYKT
MOBUHEH OYyTH peali30BaHUM, OTKE, HEOOXITHO 3aKIHUUTH TECTyBaHHS,
ajie  AKIIO0 3aKiHYUTH MOro 3aHajqTo IIBUAKO, TO 3alUIIAThCA HE
MPOTECTOBAaH1 YaCTUHH.

TecTepy HEOOX1AHO HABYUTHUCSA CKOPOUYBATH BEJIMUYE3HY 00JACTh BCIX
MOJKJIUBUX TECTIB O KEpOBAaHOTO HAOOpy Ta MpUilMaTH, BPaXOBYIOUUM

PHU3HUK, PO3YMHI PIIICHHS: 1110 BAXKJIMBO JJI TECTYBaHHS, a 1110 HI.
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Ha puc. 2 mpoifocTpoBaHO 3a€KHICTh MK OOCSTOM TECTYBaHHS Ta

SAKICTIO TIPOEKTY Y CEHCl KUIBKOCTI 3HAWIEHMX TMOMIIOK. SIKIIo

crpoOyBaTH MPOTECTYBATH a0COJIFOTHO BCE, 11HA PI3KO 3pOCTE, a KUIbKICTh

MponymecHUuX IMOMMHJIOK CIIaac 10 HYJIA.

HricTe

KiNbKICTE NPAMTYLLEHHIK
MOMANOK

EapTicTe
TECTYBAHHA

CNTHMAENGHI
03MIpK TECTYEAHHA

HenoTecTyBaHHA MepeTecTyBaHHA

Yac

Puc 2. KoxeH mpoekT Mae OnTUMAaJIbHHUNA 00CST TECTYBaHHS

SIKIO CMJIBHO CKOPOTUTHU TE€CTYBaHHS ab0 MpuUMAaTH XUOHI PILICHHS

BIJTHOCHO TOTO, II[0 CaM€ TECTYBaTH, I[iHa 3MCHIIUTHCS, alle 3AIUIIATHCS

BEJIMKA KUIBKICTh HOMIJIOK . MeTa - Ile 3HAUTU ONTUMAIBHUNA 00CsT

TCCTYBAHDb.

TeCTyBaHHH HE MOZK€ IMOKa3aTu, 10 NOMHUJIOK HEMAE.
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I{s akcioma Oyna BucyHyta npodecopom E. JleiikcTpoii B 1972 [11].
[IpoimtocTpyeMo ii.

VsaBiTh poOOTY BHHHMIYBaya, L0 IIyKae B OYyIUHKY JKyKiB. BiH
nepeBipsie OyAMHOK 1 3HaXOOUTh I1X - MOXJIMBO JKMBHX, MEPTBUX a0o
HaBITh TH13710. MOXKHA CTIOKIMHO CTBEPKYBaTH, 10 B OYIMHKY € KYKH.

[ToTiM BUHUIIYBau BIJIBiy€ IHIIMK OyAMHOK, Ta HE 3HAXOAUTh B
HbOMY MPHUCYTHOCTI )KyKiB. BiH TUBUTHCS y BCIX MependavyBaHUX MICIISX,
ajie He BUSBJISE HISKMX O3HAK HaBajau. MoxiuBo, Oyjae 3HAWACHO KilbKa
MEPTBHX KYyKIB a00 CTapuX THI3/, ajiec HEMa HIYOTO, [0 MOTJIO0 O CBITYUTH
PO TPUCYTHICTh J>KUBUX XKyKiB. UMW MOXKHa OJHO3HAYHO, BIIEBHEHO
3asBUTH, 1110 B OyJAMHKY XKyKiB Hemae? Bce, 1110 MOXHa cKazaTu — 1€ Te,
[0 TONIYK HE BUSIBUB XyKiB. | moku He Oyae po3iOpaHo OyIuHOK Ha
4acTUHI ax 0 (yHAAMEHTy, HE MOXKHa OyTH BIEBHEHHMMH B TOMY, IO
KYKIB MPOCTO BUTIAJKOBO HE TOMITHIIH.

TectyBanus 113 nyxe cxoxke Ha MOUIYK KyKiB. BoHO Moke moka3aTu
HAsIBHICTH JKYKIB, ajle HE MOK€ TIOKa3aTH, 110 iX HemMae. Mo)Ha MpoBeCTH
TEeCTyBaHHS, 3HAWTH ¥ JOMOBICTM MPO TIOMHWJIKH, aje HE MOXKHA
CTBEpJKyBaTH, IO iX OUIbIIe HeMae. MOXXHa TUIBKA MPOJOBKUTU

TECTyBaHHS i, TT0 MOXKJIMBOCTI, 3HANUTH 1HIII TTOMUJIKH.

Yum Oiib1ie MOMUJIOK 3HAXOAUTH TeCTep, TUM OLIbIIe IX iICHY€E

Icnye ©Oararo momiOHOCTEH  MDK  pealbHUMH  JKyKaMu |
HecnpaBHocTssmMu (bugs) y T13. 1 i, 1 iHII MalOTh TEHACHIIIIO 3'SBIISATHCS
rpylaMu - SIKIO OyJjia MoMideHa OjHa, IMOBIpHO MmoOim3y € me. Yacto
TeCTep JOCUTh JIOBIO HE MoOKe Hidoro 3HaWtu. I[lotiMm BiH panTom
3HAXOJIUTh OJIHY IMIOMMIJIKY, TIOTIM Jy>Ke IIIBUJIKO HACTYIHY i HacTymHy. OT

KUTbKa MPUYUH IHOTO:
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- Sk 1 B ycix Hac, y mporpamictiB OyBaroTh HeBham JHI. Kop,
HAINMCaHUN B OJIMH JIEHb, MOKE OYyTH 1/1€aIbHUM; KOJI HallMCaHUN B
iHm - "Hepbammm. OjHAa MOMMIIKA MOXKE OyTH MasykoM, IO
MOKa3ye - TYT MOPYH € IIIE.

- Ilporpamictu yacto poOJATh T1 cami MOMUIKH. B yciX € 3BHYKH.
[Iporpamict, CXWIbHUM JO TI€BHUX MOMWJIOK, OyJe 4YacTo
IOBTOPIOBATH 1X.

- Jleski MOMWJIKMA AIMCHO TiNbKM BepuivHa aicOepry. [lyxe yacto
npoekT abo apxitekrypa [13 maroTe PyHIaMeHTanbHI TPOOIEMHU.
TecTep 3HAXOAUTH MOMUJIKH, SIKI HA TIEPUINNA MOTJIS]] 3/1al0ThCSI HE
3B'3aHUMH, aje, B OCTATOUHOMY MIJACYMKY, YKa3ylOTh Ha OJIHY
CEpIO3HY NTEPBUHHY IPUUYUHY.

BaxnuBo BII3HAYUTH, 110 3BOPOTHE TBEP/KEHHS 10 '"TIOMUIIKHU
BUIUTMBAIOTH 32 MOMMJIKAMHU'" TaKOX MpaBAWBO. SIKIIO TecTep, MOMpPH BCi
3YCUJIJIS, HE 3MIT 3HAUTH TOMUJIKH, 11€, 3 BEJIMKOIO WMOBIPHICTIO, 3HAYUTh,
mo II3 Oymo akypaTHO HamuWcaHe, Y HbOMY MICTHTBCS BCHOTO KIJIbKa

MOMUJIOK, SIKI MOYKHA 3HANTH.
IMapagokc necTuuuaiB

B 1990 poui bopuc beitzep y cBoiii kHu31l "TexHIKU TeCTyBaHHS
IPOTPaMHOTO 3a0€3MeUeHHS" 3alpPONOHYBaB TEPMIH MapaI0KC MECTUIUIIB
- yuM OinbIie tecrep Tectye [13, TUM Oulblile BOHO CTa€ HEBPA3JIUBUM JO
TectyBanb [16]. AHanoriuHe BiiOyBa€eThCs 3 KOMaxaMH IPU BUKOPUCTAHHI
nectunuaiB (Puc. 3). SIkimo BUKOPUCTOBYBaTH T1 caMi  MECTULMIH, Y

KOMaXx BUPOOJIAETHCS 3aXUCT, 1 HECTULIUAM OUIbIIIE HE II0Th.
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TecTep 13 Morunea N3 (bug)

Puc. 3. 113 mix niexo ogHAKOBUX MOBTOPIOBAHUX TECTIB CTAE CTIMKUM JI0 HHX.

JI1s moionaHHsl mapajaokca necTuluaiB, Tectepu [13 moBuHHI nucatu

HOBI, pI3HOMaHITHI TECTH, 10 JTO3BOJIUTH 3HAXOUTH O1IbIIIC TTOMHUJIOK.

He Bci 3HalAeHi NIOMMJIKY OyAyTh BUIIPABJICHI

Opna 13 peaniii TectyBaHHs [13 momsirae B TOMy, 110, HaBITh MICTSA
HAIOJIETJIMBOI POOOTH, HE BCl MOMMIKH OyayTh BumpasieHi. Lle He
O3HAYae€, M0 TECTEP HE JOCAT CBOEI METH, a00 M0 KOMaHJa B IIIOMY
BUITYCTWJIAa TOTaHUM NpoayKT. [HOAI Tpeda 3HaAXOOUTHU KOMIPOMIC Ta UTH
Ha PU3UK, MPUAMAIOYH PIIMIEHHS [[O0J0 TOTO BUIPABISATH MOMUJIKY, YU HI.
Hagenemo aesiki NpUUKHM, 3 IKUX TOMMIIKA MOKE OyTH HE BUIIPABIEHOIO:

- HegoctatHbo wacy. Y KOXHOMY TMpOEKTI 3aBXIU € Oararto
cnenudikaiii Ta HrOaHCIB (1HOA1 3aHAATO OaraTo, Mo O HamucaTH 10 HUX
KOJl 1 MPOTECTyBaTU MOro y 3a3HAaY€HUI 4ac) 1 He JOCUTh MOXKJIMBOCTEH,
o O 3aKIHYMTH iX YCI.

- I]e nacnpaeodi ne nomunka. Yacto Bij po3pOOHHUKIB MOYKHA TIOYYTHU

"lle He mommika, 1e - BiIactuBicTh!" Ile HE3BUYHO, aje ITOMHIKH
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TEeCTyBaHHs a00 3MiHM y crnenudikanii MOXyTh MNPU3BECTH IO TOTO, IO
HECIPAaBHOCTI OyAyTh 3aJIUIIEHI, SIK BIIACTHBOCTI.

- 3anaomo pusuxkoseano eunpaeiamu. Haxanp, came Tak OyBae yxe
yacTo. 13 1HO/1 cxoke Ha crareTTi: BUMPABJICHHS OJIHIET TOMUIIKH MOXKE
CIPUYMHUTH BUHUKHEHHsA HOBUX. [lim Tuckom peamizarmii Ta HIIJILHOTO
rpadika Moxxe OyTH 3aHaaTO pu3nKoBaHO 3MiHIOBatu 113. Tomy kparie
3aJIMIIUTHU BIJIOMY IOMHJIKY, YUM PU3UKYBaTH CTBOPUTH HOBY, HEBIIOMY.

- Ile npocmo ne eapmo eunpaenamu. MoxiuBo, 1€ 3By4UTh rpy0o,
ase 1e peanbHICTh. [loMMIKH, SIKI BUHUKAIOTh HEPETYsIpHO ad0 B Majo
BUKOPHUCTOBYBAHMX (YHKIISIX MOXYTh OyTH omyiieHi. [IpuunHa nporo —
0i3HeC pileHHs, 10 0a3yI0ThCs HA PU3UKY.

JIJist IpUHAHATTS pilieHb 3BUYaiiHO HeoOxiaH1 Tectepu [13, kepiBHHK
NpoeKTy Ta mporpamictd. KOXHUM TIKIYEThCS MPO CBOE OauvyeHHS
MalOyTHHOTO MOMUJIKHM, MA€ CBOi JIaHl Ta JyMKy - 4oMy Tpeba abo He
Tpeba i1 BUIIpaBIIATH.

[Io BimOyBa€eTHCS, KOJIU MPUNMAETHCS HEMTPABUIBbHE PIIICHHS?

Moxna 3ragatu pimenss Intel Pentium, konu tectepu Intel 3naiinuum
MOMUJIKY TIPU 00pOOIIl YKCET 3 TIJIABAIOUYOI0 TOUKOIO PAHIIIe, HIK 4uIl OYB
BUITYIIICHUHM, ajlé KOMaHJa TMPOEKTYBAJIbHHUKIB BBa)kajga, IO BOHA €
HE3HAYHOI0 1 ii He OOOB'I3KOBO BUMPABIATH. Y HUX OyB IyK€ TICHHUU
rpadgik, TOMy BOHH BHUPIIIWIN TPOJOBXKYBATH MPOEKT 3a IUIAHOM, a
3HAWJICHY TTIOMUJIKY BHUIIPABHTH B HACTYMHHUX Bepcisx. Ha skamb, momMuika
Oy7na BUSBIEHA KOPHCTYBauyaMH, 1 KOMIIAHIA MOHEC/IAa BeJIWKi (PiHAHCOBI

30UTKH.

Inoai ckjIagHoO cKa3aTH YM € MOMHJIKA MOMHJIKOIO

Axmo B 113 € mpobnema, ane 1 He OyJ10 3HANEHO Hi MpOrpamMiCTamu,

TecTepamu, Hl HaBITh KOPUCTYBauYaMH — Y1 TIOMHIJIKA TI€?
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Ao 3amatu e NUTAaHHS TPYyIl TECTEpPIB, TO MOXHA NOOAYUTH
Bpakalouy ITUCKYCil0. Y KOXHOTO 3 HHMX OyJe CBOSI BJIaCHa AyMKa W
KOXXKHUI 3MOXe JI0Ope Ta sckpaBo il aprymeHTyBartu. [Ipobiema B ToMy,
110 MEBHOI BIANOBI/I HA 1€ MUTaHHS HE icHye. BoHa mossirae y ToMy, 110
Ha MeBHUI Yac Kpallle JJIs1 TECTEPiB Ta KOMaHI1 PO3pO0IIFOBaYiB.

TBepKeHHsI, 0 MpOorpamMHe 3a0e3nedeHHs poOUTh abo HE POOUTH
"yoroch" MpuIyckae, 1o BOHO 0yJI0 3amyIieHo, "mock" mpoTecToBaHo abo
K Hemomik '"goroch" OyB oueBunHMiM. [li3HilIE He MOXIUBO Oyje
JIOTIOBICTH TIPO T€, YOT0 HE BHUJHO Ta HE MOXKHA BIATBOpUTHU. Bu3HaBaiiTe
MOMUJIKY MIOMWJIKOIO, TUIBKH SKIIO BOHA CITIOCTEPITAETHCS.

IIpo e MokHa mojayMarv ¥ Mo-iHIIOMY. 30BCIM HE JAMBHO, IO MBI
JIOJIMHUA MalOTh 30BCIM Pi3HI TyMKH Tpo akicTh [13. Oaua mMoxe ckaszaTw,
[0 MporpamMa MICTUTh >XaxXJIMBO 0araro MOMMJIOK, IHIIMK - 10 BOHA
imeanpHa. SIk 000€ MOXyThb OyTu TipaBi? Biamoigp mpocta - OIUH

KOPHUCTYETHCS IPOrPAMOI0 TakK, 10 3'SBJISAIOTHCSA MOMUJIKH, a IHIIUNA — 1O

HI.

Cnenugikanisa po3po0KH HIKOJIHU He 32aBEePUIYETHCS

Cnouatky HEOOXimTHO po3ibpatucs 3 TepMmiHOM: crenudikaris
PO3pPOOKH.

Cnenmdikariiss po3poOKH, 1HOMI Ha3WBaHA MPOCTO CHEIUDIKAIIE0
(anrn. product specification, product spec, spec) — 11e TOMOBJICHICTh M1k
YWIeHaAMH KOMaHau po3pooioBayiB [13. Bona Bu3Hauae npoayKT, 110 BOHH
CTBOPIOIOTH, AETali3ye, SKUM BIH Oyne, sk Oyae mpairoBaT, 1o Oyne
pobutn ¥ dyoro He Oyne. Ll JTOMOBIIEHICTH MOXKE BapirOBaTHUCS: BiJl
MIPOCTOI YCHOT 3ro/in 10 (OpMalli30BAaHOTO 3aMMMCAHOTO IOKYMEHTA.

Y po3pobuukiB II3 € mpobrmema. IHaycTpiss pO3BUBAETHCS Tak
IIBUKO, 1[0 HAWTIEPEAOBINI PO3POOKH MHUHYJIOTO POKY B IIbOMY BXKE €

3actapimuMmu. [13 crtae OUIbIIMM, CKIAIHINIUM W MICTUTH y coO0l Bce
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OutblIe (YyHKIIH, OTXKE, AK pe3yJbTaT, MOJOBKYIOTHCS U MOJOBXKYIOTHCS
CITUCKH JIS1 HOTO PO3POOKH.

He icHye 1HImIOro muisixy pearyBaHHs Ha HACTUIbKM IIBHUJIKI 3MIHU.
[Ipunyctumo, 1o NpoayKT Ma€ 3aKpUTY, 3aKIHUCHY 1 HE MIJUISTrarody 3MiHi
cnenudikaiio. Ha cepeanHi TBOPIYHOTO MUKy BUPOOHUIITBA MPOAYKTY
A, TOJIOBHMM CYNPOTHUBHHMK BHIIyCKAa€ JIyKE€ CXOXHWA MpPOayKT B 3
JEKIJIbKOMa KOPUCHUMH BIIACTUBOCTSAMH, kX Hemae B A. Illo pobutu
nami ¢ npoxykrom A? IlpomorxkyBaTu poOoTy 3a crenudikaiicro i
BUITYCTUTH Yepe3 piK JPYrocopTHUd mnpoaykr? AOO mneperpymyBatu
KOMaHJly, NepenucaTy creuu@ikaiio, 1 OpaioBaTd HaJ BUIIPABICHOIO
pO3p0o0KOI0? Y OUIBIIOCTI BUMAJIKIB, PO3YMHO OCTaHHE.

Tectrep II3 moBuHEH 3acBOiTH, IO crerudikamis Oyae MIHATHCS.
BnactuBocti ¥ QyHKUIi OynyTh noJaBaTUCA, HE 3aBa)KalOud Ha Te, WIO
CIOYaTKy BOHM HE Mayid OyTu mpoTecToBaHl. BoHM OynyTh 3MiHIOBATUCA
abo B3arayi BUIAIATHCS, XO4ya ByK€ OyJid MPOTECTOBaHI Ta MO30aBliEHI

YaCTHUHHU ITIOMMNIIOK.

Tecrepu I13 He cami monyJIsipHi YJIeHM KOMAaHIM PO3POOHMKIB

Merta tectepa 113 — siskomora panimie 3HaXOJUTH TOMIJIKH 1 poOUTH
TakK, 100 BOHU OyJIM BUITPaBJICHI.
ToOTto poboTa TecTepa nmossirae B TOMY, 1110 BiH 3MYIICHHUHN TEPEBIPATH
Ta KOHTPOJIIOBATH CBOIX KOJIET, 3HAXOAUTH iXHI MPOOJEMH 1 OroJIONIyBaTH
ix. OT KiJTbKa BapiaHTIB, AK MIATPUMYBATH MU 13 WICHAMH KOMaHIH:
- 3Haxooumu nomuaku AK modxcHa pauniwe. Habarato meHImm
30UTKOM JIJIs1 BCiX 1 Habarato OUIBIIMM IUTIOCOM TecTepy Oyre,
SKIIO BiH 3HAWE Cepilo3HY MOMIIIKY 3a TPU MICSIl, a HE 3a JICHb,
710 BUITYCKY MPOTPAMH.
- Cmpumysamu 3axeam. JloOpe, SKIIO TeCTEp MOYyXKE IOJIO0IIsIE

CBOIO pOOOTY Ta MPUXOJUTH y 3aXBaT, KOJIM 3HAXOJUTh CEPUO3HY
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MOMUJIKY. AJle, SIKIIO BIH YBIPBEThCA O KIMHATH IPOTPaMmicCTIB 3
SICKPaBOIO MOCMIIIKOI W CKaXiTh 1M, 110 3HAWIIIOB B iXHIM YaCTHHI
KOJly HalKaxJMBIIIy TOMMJIKY 13 BCiX, BOHM HEe OyAyThb IyKe
IIaCJIMBI.

- Ilpunocumu ne minvku nozami Hoéunu. SIKUIO 3aBXKIU Ka3aTH
roraHe, TO 3TOJAOM JIIOJU TOYHYTh YHHMKATH TecTepa, 1100 He
OTpUMYBaTU TIOTAaHUX 3BICTOK. Tomy, SKIIO BIH 3HAWIIOB
IIIMaTOYOK KOy 0€3 MOMUJIOK, TO OyJe Kpallle CKazaTh YCIM IMpOo
1e. 3piJika MOKHA 3aXO0JIMTH JI0 MPOTPAMICTIB B3arajii MpocToO 3aJIs

TOTO, 100 MoOaJaKaTH.
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3. MICUE TECTYBAHHA B LUKl PO3POBKH
NMPOrPAMHOIO 3ABE3INEYEHHA

B momepenHix po3gigax HWHIIIOCS MPO TOMHUJIKH POTPAMHOTO
3a0e3neuenns (I13). Jlyxke yacto HasuBarouum  yci npobiemu [13
«roMuikammu» (bugs), Tenep Tpeda po3KpUTH CYTh IBOTO MOHATTA.

[ToBepHeMoOcCs 10 BUBHAUYEHHS HEKOPEKTHOT poboTH [13:

1) I13 He poOWUTH YOroch, IO, BIAMOBITHO JIO crenudikarii, BOHO
MMOBUHHE POOUTH.

2) I13 pobOuth mI0CH, IO, BIAMOBIAHO 70 crenu@ikallii, BOHO He
MMOBUHHE POOUTH.

3) I13 poOuTh MIOCH, 1110 HE 3raAyeThCs B CrieiudiKalii.

4) TI3 He poOUTH YOroCh, IO HE 3raJy€eThCs B HoOro crenudikaiii, ane
MTOBUHHE.

5) I13 ckmaaHO 3pO3yMITH, BAKKO BUKOPHUCTOBYBATH, BOHO IOBIIBHE,
abo - Ha aymky TtectepiB [I3 - Oyae CHpuUHHATO KIHIIEBUMU
KOPUCTyBadaMH, SIK SIBHO HE MPaBWIBHE.

[IpoinmrocTpyeMo poOOTY UX TIPABUI HA MPUKIIA]II KAIBKYJISITOPA.

Hexait y croenudikamii KaJbKynsaTopa 3a3Ha4€HO, IO BIH Mae
PaBUJILHO BHKOHYBAaTH JOJaBaHHS, BiJHIMAHHS, MHOKCHHS Ta JILJICHHS.
Sxio TecTep, OAepIKaBIIN KalbKYJIATOP, HATUCKAE KHOMKY «+», 1 HIYOTO
HE BIOYBA€ThCs, TO 1€ MOMUJIKA BIAMOBIAHO 10 TpaBwia Nel. ko
HaJ[aHa BIJATMOBIIb Oy/1€ HETPABHIIBHOIO, TO I1€ TeX Oyze mommika Nel.

Cnenudikariiss MOX€ MICTUTH BUMOTY, IO KaJIbKYJSATOP HIKOJIU HE
MOBMHEH 3aBHCAaTH. SIKIIO TeCTep MIOCh YBIB, 1 KAJIbKYJATOP IEpPECTaB
pearyBaTH Ha BCI IMOJAJIBIII i1, 16 MTOMHJIKA BIAMOBIIHO 10 MyHKTY No2.

[TpumycTumo, TecTep oJepkaB KaJIbKYJIATOP Ha TECTyBaHHS i BUSIBUB,

0 KpiM J0JaBaHHS, BIJIHIMAaHHS, MHOXXCHHS ¥ JUICHHS, BIH TaKOX
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MICTUTh KBaJipaTHUi kopiHb. Hime B cnenudikaiii 1mporo He OyJo -
YECTOFOOHUM MPOTPaMiCT MPOCTO J10JIaB MOT0, OCKIILKH BUPIIIUB, IO 1€
Oyne xopucHa ¢yHkiis. Ile He QyHKIS - e CKOpIlI 32 BCE IOMUIIKA
BIIMOBIJIHO /10 npaBuia Ne3.

[IpaBuno Ne4, MOXXIIMBO, 3BYYUTH TUBHO 3 MOJIBIHHUM 3allepeUCHHSM,
ajle HOro 3aBJaHHS —  BJIOBUTH HIOAHCH, SKI OynM yOyIIeHI B
cnenudikaiii. Tectep mouaB TeCTyBaTH KaJIbKYJATOP 1 BUSBHB, IO KOJIH
Oatapest cijlae, BiH IepecTae paxyBaTu IpaBwibHO. HixTo HIKOIU HE
3aMHCIIFOBABCS, SIK TOBUHEH MOBOJUTUCA KaJbKYJSATOP Y TAKUX BUIMAJKaX.
[loranum pimeHHsiM Oyna O po3poOka I13 3 po3paxyHKOM Ha Te, IO
Oarapes MOBMHHA 3aBXAU OyTH MOBHICTIO 3apskeHor0. Tectep ouiKyBaB,
10 3MOYKE MPOJOBKUTH CBOIO POOOTY, TOTH OaTapes HE CsA1e OCTATOYHO,
a00 xoya O JOTM TaM HE 3aAJUIIUTHCA 30BCIM TPOIIKU 3apsiy.
Kanbkynarop paxye He MpaBWIBHO 3 0Oarapeeto, 10 PO3PSIKAETHCS, alie
HIJIE HE 3alKcaHo, SK BIH MOBUHEH IMOBOJUTHCS B Takik cutyarii. Lle
MMOMMJIKA BIJIIMTOBIAHO 10 TpaBwia Ne4,

IIpaBunmo No5 nyxke y3arambHeHe. Tectep — mepiia JHOAWHA, IO
KOPUCTYEThCS mporpamoro. Skmio 1e Oyaere He BiH, TO MNEPIIMMU
KOPUCTyBa4aMU CTaHYTh MOKYIIll. SIKIIO TecTep 3HalAe MI0Ch, IO
3aCThCSd MOMY HE NpPaBWIbHUM, HE BaXJIMBO 4YOMY, - II€¢ MOMUJIKA. Y
BUMAJIKYy 3 KaJIbKYJISITOPOM, MOXJIMBO, BIH 3HaWe, 10 KHOMKH 3amali,
yepe3 1110 HATUCKATH iX He3pyyHO. MOXIHMBO, MPU SCKPABOMY OCBITIICHHI
CKJIaJIHO po310paTu, 0 Ha €KpaHi. Bce me moMUIKHM BIIHOCHO TpaBuMiia
No5.

3ayBa)XuMoO, 110 KOXHA JIIOJIUHA, sika BUKopuctoBye I13, Oyne maTtu
pI3HI CHOMIBaHHS 1 CBOK JOyMKY IO JO TOTO, SK BOHO TIOBHHHO

npaioBatu. Lle HemoxuBo - Hanucatu I13, sike BCi KopucTyBayl Ha3BYTh
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ineansHuM. Tectep [13 moBuHEH 3aBKIM aM'sTaTH PO 1€, 3aCTOCOBYIOUU

npaBuiio Ne5 y cBoiii poOoOTI.

3.1 YoMy BMHMKaIOTb NOMUIIKN?

Tpeba 3ayBakuTH, 110 OUIBIIICTH MOMHJIOK BUHUKAIOTH HE 4Yepe3
NOMUWJIKMA TpOorpamicTiB. AHami3 0aratoi KUIbKOCTI PO3POOOK BHUSBUB:

rojIOBHA MPUYMHA BUHMKHEHHS moMuiiok y 113 — ne cneumdikaris (Puc.

4).

[HLwi

Kon
Cneduncikadia

[MpoekTyBaHHA

Puc. 4. [Tomunku BUHHMKaIOTh Ha 0aratbox eranax po3poOKH, ajae HalOuIblle — Ha eTarl
crenudikarii.
€ KuUIbka TPUYUH, SKI PpoOONSATH chenudikamilo OCHOBHUM
"mocTayaibHUKOM" MOMUJIOK. [HKONM 11 MPOCTO HE ICHYE, 1HKOJIM — BOHA
HEMOBHAa, abo0 3aHajATO 4YacTo 3MiHIO€EThCcs. HamucanHs Ta aHaimi3
cnenudikaiii HeoOXigHa Ta HAUTOJOBHIIIA YaCTHHA UKy po3podku 113,
SAkio el eran NpoOMyIIeHO YU 31IMCHEHO HEKOPEKTHO, TOMUJIKH OyIyTh

BHUHHUKATHU.
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HactymauM keperioM BHHUKHEHHS IIOMUJIOK € TIPOCKTYBaHHS.
HempaBunbHo  po3pobiiena  apxitektypa  [13 yepe3  MOCIHiX,
HEMPOYyMaHICTh, BIJICYTHICTh JJOCBI/ly, HETIOCIIIOBHICTh Ta 1H. MOXK€ MaTH
BEJIMYE3H1 HACITIIKHA

[ToMunikn B KOJI BHHHUKAIOTh Yepe3 CKIamHicTh 113, OimgHIiCTh
JOKYMEHTaIlli, BHUCOKY IIUIbHICTh Tpadika, ad0 BHUIMAAKOBO. BaxiauBo
BII3HAYWUTHU, IO y OUIBIIOCTI BUMAAKIB TMOMHJIKHA, SKI BHUHHUKIM Ha
NOBEPXHi, YKa3ylOTh Ha Mpo0JieMu crienudikarii Ta IpoeKTyBaHHSI.

OcranHsa KaTeropis MICTUTh y €00l Bce, IO 3aluIIMIOCh. Jleski
MOMUJIKA MOJKYTh BHSBUTHCS TIOMWJIKAMH, IO 3 SKUXOCh MPUYUH OyIH
OPUNHATI 32 HUX, aje HUMU He Oymu. MoxyTb OyTH MOBTOpPIOBaHI
MOMUJIKM, CKOMIHOBaHI 13 OJHOro keperna. Jleski MOMUIKH MOXYTb
BKa3yBaTH Ha HEMpaBWIbHE TECTyBaHHSA. B ocTaTo4HOMY MiJICYMKY, Ii
IIOMHMJIKM 3a3BHYali CTAHOBJIATH HACTLIBKHM MaJIMH BIACOTOK BiJ 1HIINX, IO

HE BapTO 0COOJIMBO XBUJIFOBATHUCS 3 LIOTO MPUBOY.

3.2 UliHa noMmunok

[13 He BMHHKae MUTTEBO — B KWOTrO OCHOBI JieXKaTh IUJIaHYBaHHS U
METOJMKHU TIporiecy po3poOku. [lounHaroun 3 BUHMKHEHHS 171€i, Jail B
npolieci IUTaHyBaHHSI, MPOrpaMyBaHHsS I TECTyBaHHS Ta 3aKIHUYIOUH
BUKOPUCTaHHSAM I[bOTO MPOTPAMHOr0 3a0€3MEUYECHHS] KOPUCTYyBauaMH,
HNOTEHIIHHO MOKYTh OyTH 3HANUJIEHI TTOMMJIKH.

Ha puc. 5 mpoimrocTpoBaHO, CKITBKH KOIITY€E BUIIPABUTH TMOMUIIKY,
3HalJIeHy Ha Pi3HHUX eTamnax.

[{ina morapudmiyHa - TOMy, 13 4aCOM BOHA 3pOCTa€ ACCATHUKPATHO.
[Tomunka, BUIIpaBjieHa Ha cCaMOMY MOYaTKy, TOOTO Ha eTari crenuikaii,
HIYOTO HEe KommTye, abo 10 1eHTiB, sk y mpukiami. Ta >k mMOMMIIKa, HE

3HaMIeHa 0 HAIMCAaHHS Koay ¥ TectyBaHHs 13, Moxe komryBatH Big $1
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10 $10. A skmo i 3HaMIyTh KOPUCTYBAYi, TO BAPTICTh BUIPABICHHS JIETKO
nepeBunuTh $100.

Harnsinaum npukianoMm € BUMaAoK 3 kommnaHiero JlicHeidt, a came ii
rpoto «Kopoms neB»[17].

Bocenn 1994 poky, xommanis JlicHel peanidyBaja Ha KOMIIAKT-
JUCKAaX CBOI IMepuly MyJnbTUMeAlMHy rpy s aited «Kopoaps Jles,
aHiMoBaHa 30ipka posnosiaeit» (The Lion King Animated Storybook). He
JTUBIISIYMCh HA Te, IO OaraTo IHIIMX KOMMAaHIA 3aiiMamucs MpoaakeM
TUTSAYUX TporpaM pokamu, Iie Oyma meprma po3podOka JlicHes, 110
nocTynajga Ha pPHUHOK, TOMY BOHa OyJia BIJIMIHHO TMpeJCTaBjieHa 1
po3peknamoBaHa. [Ipogaxi Oynu BenuuesHi — e Oylia «rpa, sIKy BapTo
KYIIUTUA I AiTed Ha cBsitay. [lpore Te, mo Tpamwiiocs mi3Himie, Oyso
KOJIOCAJTbHUM PO3rPOMOM. 26 TpyJHS, TOOTO Ha HACTYNHUHN JIEHb MICIIS
Pi3nBa, Tenedonn miaATpUMKH TOKYIIIB JlicHes 3aXJIMHYJMCS Bid J3BIHKIB
po3ntoueHux OaTbKiB 3 JITbMH, $SIKI HE MOIVIM 3MYCUTH HpOrpamy

MPALFOBATH.
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A

$100
$10
31
. b,

Cneyqdikagia NopoekTyeaHHA HanWoaHHA kogy Bunyck

BapTicTe EMNpEENEHHA NOMKHI KW

Hac, Kony oMKy Byno aHadneHo

Puc. 5. 1lina BunpaBieHHs MOMUJIKH.

BusiBunocs, mo JlicHell He TpOTECTyBaB HAJIICKHUM YHUHOM CBOIO
nporpamy Ha pizHux Bepcisx IIK, mpencraBinenux Ha puHKy. [Iporpama
mpaioBaja BChOTO B JCKUIBKOX CHCTeMaxX — TNOMIOHUX Tid, SKYy
po3poOHUKHN JlicCHEST BUKOPUCTOBYBAJIU JJIsi CTBOPEHHS TI'pH, - aje HE B

HANUO1IBII MOMUPEHUX, SIK1 OyJIM y OUTBIIOCT! TTOKYIIIIIB.

AxOu ©Ha eram aHamizy BuUMOr Oyno jochimxkeno, ski K
KOPHUCTYIOTbCS MOMHUTOM, Ta BIUCAHO B CHENM(iKalliio, U0 T'pa MOBUHHA
pO3po0IATHCA 1 TECTYBATHUCS Ha iX KOHQIrypalii, TOMUIKA O HE BUHHUKIIO.
Axmo e He Oyno 3pobiieHO Ha eTami crenudikailii, TeCTepu MyCuiu 0
310patu Bci momyssipai Mozemi 1K 1 mporectyBatu Ha HUX Tpy. Tozai BoHH
0 3HaWIUIM TTOMUJIKY, ajieé BOHA, 0€3yMOBHO, KOIITyBaixa O JOPOXKYE, TOMY
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mo [I3 Oyno Bxke HamumcaHo, HajaroJkeHe W mporecroBaHo. Komanna
pO3pO0ITIOBaYiB TaKOXX Morja 3poOuTH Oera TEeCT 1 po3iciaTd MepIry
Bepcito 13 HeBenukii KUIbKOCTI KopucTyBadiB. LI kopucTtyBaui, oOpaHi
NPEACTABIISTH BEJIMYE3HUI PUHOK, 13 33J0BOJICHHAM 3HAUIUIA O TOMUJIKY.
SIK BUSIBUIIOCS, HE3BA)KAOUM Hi HA 1110, TOMUJIKA JIMIINIACh HEMOMIUEHOIO,
a Oarato Tuca4d OUCKIB Oynu cTBOpeHl W npoxaani. Kommanis licHel, B
pelITi  pemT, CcIUladyBajla BUTpaTH Ha TeneOoHHY MIATPUMKY
KOPUCTYBayYiB, MOBEPHEHHS NPOJAYKTY, 3aMiHy JUCKIB Ta iHm. OTxe,
MOXHa T00QYMTH, SIK JIETKO BTPATUTH BECh JOX1J BIJ PO3POOKH, SKIIO

cepiio3Ha MOMMIIKA Jiiijie 10 KOPUCTYBayiB.
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4. NIPUHUUMNN TECTYBAHHA NMPOIMPAMHOIO
3ABE3IMNEYEHHA

[IpyHOMNK 1 mpaBuja TparOTh BAXJIUBY POJb y BCIX 1HXCHEPHUX
aucuuIuriHax. [IpuHOMOM  TeCTyBaHHA BaXJWBI IS CIEIalicTiB/
1HKEHEPIB-TECTEPIB, OCKUIBKM BOHU 3a0€3ME€YYI0Th OCHOBY JJIsi HaJ0AHHs
3HaHb 1 HABUYOK B IIiH cdepi.

CnoBO «IIPUHITUIT Ma€ JCKITbKa 3HAYCHB:

- 3aeanvHull abo @yHOameHmanbHUllL 3aKOH, OOKMPUHA aOO0

O0ONYWeHHs;

- npasuno abo KooexKc no8eoiHKU,

- 3aKOHU abo ¢haxkmu, AKi CKIAOAMb OCHOB)Y POOOMU UWIMYYHO2O

nPUCMpoIo.

3actocoByrour 11 BU3Ha4YeHHS A0 cdepu po3podbku I[13, moxHa
CKa3aTu, 110 il IPUHIUIIM JISKATh B 3aKOHAX, MIpaBUJiax 1 JIOKTPUHAX, 1110
BITHOCATHCA 110 cucteM I13, crmoco6iB ix moOyA0B Ta ix moBeaiHIi. Y cdepi
[13 10 mpUHUHMIIB TaKOX MOXYTb OyTH BIJTHECEHI MpPaBWIA 1 KOAEKCH
MOBEJIHKN MPOodecioHaniB, M0 MPOEKTYIOTh, PO3POOISAIOTh, TECTYIOTh Ta
ynpasisitore cucremamu [13. TectyBanus, sik etan po3pooku 13, Takox
Ma€e OCOOJIMBUU HAOOp NPUHIMIIB HEOOXIMHUX HJig Tecrtepa. Bonu
BKa3yIOTh, SIK TIepeBipsATH cuctemu [13, 1 BU3HAYAIOTh MpaBWiIa OBEAIHKH
tectepa-npodecionana. I'mendopn Maiiepc B cBOili kHU31 «MHUCTEITBO
tectyBaHHs [13»[6,7] BUAIINB CIHMCOK OOOB'S3KOBHX MNPHHIMIIB. BoHH
onucanl Hwxk4e. [lpuHuunu, mo mnpeacrasieHi B Tabiauui 1 mpasopyd,
B3STI 3 OpUTIHAJIBHOTO CHUCKy Maiiepca. JliBopyd mpeacraBieHi
BHJIO3MIHEHI MpaBuia BIATIOBIIHO IO €BOJIFOIlI TECTYBaHHS BiJ MHCTEIITBA
0 OJIHOTO 3 TIPOIECIB 1HXXEHEPHOT AUCIUIUIIHM, IO Oe3MOCepeIHhO

BimHOCUTBCS 10 sikocti [17]. Tpeba 3ayBakuTH, IO ONMHCAHI HUXKYE
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IMPUHLMUIINA BiI[HOCSITBCSI JIMIIC 10 TCCTyBAaHHA, 3aCHOBAHOI'O Ha BHKOHAHHI

[13. Ilpunnunu, siKi BIJHOCSATHCA 0 MEPErysiiiB, cepTudikalli, JoKa3y

KOPEKTHOCTI B paMKaxX TECTY HE PO3IJIAIa0ThCsA. BIIBIIICTE 3 MPUBEIEHUX

HpI/IHI_[I/IHiB MOXKC 3/1aBaTuCd OYCBHUAHOIO, THM HC MCHIIC, 4aCTO IIPO HHUX

3a0yBarOTh.

Tabmung 1. [IpuHuunu TecTyBaHHS IPOrpaMHOro 3a0e3MeueHHs

HogBi npuHuunu

OpurinanbHi NPUHOANH

Hpunnun 1: TectyBaHHd — L€ mpolec
BUNIPOOYBAHHS MPOrpaMU 3a JIOTIOMOTOIO
BUOpaHOro HaboOpy BapiaHTIB TecTy 3
METOIO:

1) BUSBUTH [TOMUJIKH,

2) OIIHUTH SKICTb.

Hpunnun 1: Heo0Oxinna CKJIaZIOBa
KOHTPOJILHOTO ~ MPHUKJIAAY —  BH3HAUCHHS

O‘IiKYBaHOl"O pE3yiibTaTy Ta BI/IXiI[HI/IX JaHUX.

Jkmo Mera

IpuHun 2:

BU3HAYUTHU MMOMIIKH, TO SKICHUA BapiaHT

TeCTy —

TECTy TOW, 110 HaliMOBIpHIIIE BUSBHUTH

He3HailieHy 10C1 TOMUIIKY.

Ipunuun 2: TIlporpamicty ciig yHUKaTH

Crpo0 TECTYyBATH CBOIO BIACHY IPOrpamy.

Ipunmmn 3: PesynpTaTu TecTy MOBUHHI

OyTH peTesbHO IepeBIpeHi.

Komnanii, ska 3aiimMaeTbcs

Ipunuun 3:
pO3poOKOI0 KOAYy, HE CIiJ TECTyBaTU CBOL

BJIACHI MTPOTPaMH.

Hpunmmn 4:  KoHTponbHUM

MOBUHEH MICTUTH OYiIKYBaHUI pe3ysbTaT

IIpUKJIIag

Ta BUXI1AHI JaHI.

Hpunnmn 4: Tpeba peresibHO AOCHIHKYBaTH

PE3YIbTATH KOKHOTI'O TECTY.

Tectu IOBUHHI

Ipunuun 5:
PO3pOOIATHCS K AJIT KOPEKTHUX BXiTHUX

JaHUX, TaK 1 IJIs1 HCKOPCKTHUX.

Ipunuun 5: TecTu MOBUHHI MHUCATUCS SK JUIS
HEKOPEKTHHX 1 HEOUIKYBaHUX BXIJHUX JaHUX,

TaK 1 IJIL KOPCKTHUX Ta OQiKYBaHI/IX.

Ipunmmn 6: IcHyBaHHS OUIBLIOTO YHCTa

Hpunmmn  6: JlocnipkeHHS TporpaMu  Ha
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ITOMUJIOK OpomnopuiiHe  KUTBKOCTI

3HAHIEHUX TOMHIOK B KOMITOHEHTI.

(GYHKLIOHYBAaHHS —  JIMIIE

Apyra

BUSIBUTH 3aiiBY () YHKI[IOHAJIbHICTh IPOTPaMH.

MPABHIbHICTh

MOJIOBHHA  POOOTH. MOJIOBHHA  —

Hpunmmn 7: TecryBannss  mosunHe | Hpunmmn 7: Kpame yHUKAaTH OJHOPAa30BHUX
IIPOBOAUTHUCS Ipymnoo JIOACH, | BapiaHTIB TECTiB, SKIIO cama Iporpama He
HE3JIeKHOIO BiJl pO3pOOHHUKIB. OJIHOPA30BOT'0 BUKOPHUCTAHHS.

Mpunmun 8: Tectn nouHHi | [punnun 8: He ciin ruiaHyBaTH TeCTyBaHHS,
nepeabavyaTy 6araropazoBe BUKOHAHHS. HETJIACHO BBAYKAIOYH, 1[0 TOMMJIOK HEMAE.
Hpunmn 9: TectyBanus cumig | Opunmmn 9:  IcHyBanHs Oiuibmioro yucia
IJIaHYBaTH. JneQeKTiB NpomopLiiHO KUIBKOCTI 3HAMICHUX

nedeKTiB B KOMIIOHEHTI.

Hpunmun_10: Cmig BKIIOYATH IPOIIEC

TeCTyBaHHsI B )KUTTeBUM nuki [13.

Hpunnun 10: TectyBanHs, 11e 3aBIaHHS, IO

BUMarae TBOPYOCTI Ta pO3yMOBOT Ipalli.

Hpunuun 11: TectyBaHHs, 1€ 3aBAaHHS,

0 BHMAara€ TBOPYOCTI Ta PO3YMOBOL

Tpaiti.

[Ipoananizyemo HaBeACHI TPUHITUIIH:

B opurinani:

Ileit oYeBMIHWNA TPUHIIAI — OJIHA 3 MOMIJIOK, IO HAHOLIBII YacTo

3yCTpIHalOThCs, B TECTyBaHHI. 3HOBY TakKd, L€ HACIIAOK JIOACHKOI

ncuxosorii.  Skmo  oviKyBaHMM = pe3yibTaT BaplaHTy TECTy He

MPEJCTABIICHUH, ICHYE WMOBIPHICTh, 1[0 MPaBAONOAIOHUM, TPOTE
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HEKOPEKTHHUH Pe3ybTaT BBAKATHUMYTh IMPABUILHUM dYepe3 MPHUHITUI «O0dl
O0auath Te, L0 XOUYyTh». [HIIMMH CIOBaMH, HE3BAXKAIOYM HA YITKE
BU3HAYCHHS  TECTyBaHHS, MIACBIIOMO TecTep Oaxkae MoOauyuTH
npaBWiIbHUN pe3yipTaT. OauH 13 cnoco0iB OOPOTHOM 3 MM — YBaXXHO
MepeBipsATH  BUXIAHI  JaHi, 3a3JajierTilb TOYHO C(OpMYJIIOBABIIN
OUIKyBaHUH pe3ynbTaT. TakuM YWHOM, BapiaHT TECTy MOBUHEH CKJIAIaTUCS
3 IBOX YaCTHH

- Onuc 6xioHux 0aHux npocpamu.

- TouHuti onuc npaguirbHUX GUXIOHUX OAHUX NPU 3A3HAYEHUX BXIOHUX.

Po3poOuuku I[I3 HaOynaum 3HAaYHMX HABUYOK B 3amoOiraHHl Ta
3HUIIEHHI JedEeKTIB Ta MOMUJIOK. TUM HE MEHII, OCTaHHI TPAIUISIOThCA 1
HEraTUBHO BIUIMBAIOTh Ha SKICTh Mporpam. [[isi BHUSBIEHHS HasBHOCTI
nedexTiB A0 TOro, Sk mporpama Oyje BUIyIIEHAa Ha PUHOK, HEOOXiaH1
Tectepu. Llelt mpuHIUIT MiATBEPIKY€E TOM (DAKT, 110 TECTyBaHHS 3aCHOBaHE
Ha BUKOHaHHI nporpamu. lle 1 BH3Hayae BIAMIHHICTb TECTYBaHHS Bij
BI/IJTAJIKH, METOIO SIKOi1 € 3HAXOJKEHHs MICI AChEKTy 1 WOro yCyHEHHS.
Tepmin «aedeKkTH» BUKOPHUCTOBYETHCS B I[bOMY 1 HACTYITHUX MPUHIIAIIAX
JUIs. TIO3HAYEHHS OYy/b-SKMX BIAXWIEHb B TpOrpamMi, SIKI HETaTUBHO
BIUTMBAIOTh Ha 11 (PYHKIIOHATIBHICTh, MPOIYKTUBHICTh, HAMIMHICTH 1/a00
1HII1 aTpUOYTH 1i AKOCTI.

TectyBanuss Moxke OyTH PO3TIAHYTE SK «IAHAMIYHUM TPOIEC
BUKOHAHHS MpPOrpaMy 13 MIHHUMM BXIIHUMU AaHUMH». Takuil migxif,
pa3oM 3 BHU3HAUYCHHSIM TECTYyBaHHS, HAJaHUM BHUIIE, MPUITYCKAE, IO
TECTyBaHHS HE JIMIIE BUABISIE MEe()EKTH, ajle 1 BUKOPHUCTOBYETHCS IS
ominku skocti II3. VYV TakoMmy pasi TecTep BHUKOHYE Mporpamy,
BUKOPHUCTOBYIOUM  KOHTPOJIbHI ~ TPHUKIAMW, JJIs  OIIIHKA  TaKuX
XapaKTEePUCTUK, K HAIIWHICTb, 3pYYHICTh BHUKOPHCTAHHS, piBEHb
MPOMYKTUBHOCTI Ta IHINI. Pe3ynapTaTu TecTy J03BOJSIOTH MOPIBHATH
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NOTOYHY SIKICTb 3 pIBHEM, ONUCAaHUM B JOKyMeHTaulii. HeMoxnuBicTh
JTOCSATTH HEO0OX1AHOI sKOCTI abo Oyab-sKi BIAXHWICHHS OOOB'SI3KOBO
NOBUHHI OyTH PO3TJSHYTI.

[lepeiinemo 10 pO3TisALy HACTYIIHOI Tapy IPUHIUIIIB.

B opurinani:

[IpuHuun 2 miaTpuMye aKypaTtHy po3poOKy TECTy Ta 3aJa€e KpuTepii
OILIIHKA KOHTPOJIBHOTO MPHUKIaAy 1 €EeKTUBHOCTI TECTy B THX BHUIIaJIKaX,
KOJM MeTa — BUsIBIEHHS AedekTiB. Tectepy mOTpiOHO BHU3HAYUTH LIUIb
KOKHOTO KOHTPOJBHOTO TMPHUKIAAY, TOOTO BHUIUIMTH THUI IIyKaHOTO
nedexty. TakuM 4MHOM, TecTep BUKOHYE MEPEBIPKHU aHAJIOTIYHO BUYEHOMY,
SAKUWA TPOBOJUTH EKCHEPUMEHT. Y BUEHOIO ICHYE TINOTE3a, SKYy BIH
MOBUHEH MiJITBEPAUTH a00 CIPOCTYBATH €KCIIEPUMEHTAIbHUM LUISIXOM. Y
TecTepa TifnoTe3a MOB'sS3aHa 3 MOMKJIMBOIO HASBHICTIO KOHKPETHUX THIIIB
nedexty. MeTta TecTy — JOBECTH/CIPOCTYBATH Te€3y, TOOTO BU3HAYHUTH
HAsIBHICTBH/BIICYTHICTb ~ KOHKpeTHoro jnedexty. Ha ocHOBI  Te3u
0oOMparOTHCs BX1AHI 1 BU3HAYAOTHCS MPABUIbLHI BUXIAHI JaHI TECTY, MICHs
40ro BIH IPOBOJAUTHCA. PesynbraTn aHaII3yIOThCS TUISt
JOKa3y/cripocTyBaHHs Te3u. [loTpiOHO poO3ymiTH, 10 Ha TMPOIIEC
TECTYBAHHS BHUTPAYAEThCSl 0araro pecypciB, BKIOYAIOYH PECYpCHU IS
PO3pOOKH KOHTPOJBHUX NPHUKIIAIB, iX BHUKOHAHHS, 3alUCy 1 aHali3y
pe3yibTaTiB. 3a JOMOMOTOI0 PETENbHOI PO3POOKH TECTy BIAMOBITHO [0
MPUHILKITY 2 TeCTep MOXKE JOOUTUCS MIHIMAJIBHOT BUTPATU PECYPCIB.

Po3risiHEMO HACTYNTHANM NPUHIMIIL.
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B opurinanm:

Tectepy HEOOXIIHO peTENbHO JOCHKYBAaTH W aHa3yBaTH

pe3yabTaTu TecTy. [HaKIe MOXINBI HECIPUATINBI HaciAKu. Hanpuknan:

- Mooice 6ymu nponyweno KpumuuHy HOMUIKY, NPU YbOM)Y Mecm
88aNCAMUMEMbC  NPOUOEHUM, XOUd Npocpama uo20 Nposalud.
Tecmyeanns mModwce nPoO0BHCUMUCS 3 YPAX)BAHHAM HENPABUTLHO2O
pe3ynomamy, i, HA8imv, AKWO Oegekm 0yoe GUABIEHO HA NIZHIWLIL
cmaodii mecmy, 1020 YCYHEHHS BUABUMbCA 8AXCUUM ma Oinbld
DPecypcoEMHUM.

- BunukHe npunywenHs npo KpumuyHy HOMUIKY, AKOI He ICHye. YV
Makomy paszi mecm 68aANCAMUMEMbCA NPOBANEHUM. 3SHAUHY
KilbKicmb uacy 1 pecypcie 0Oyoe 6UmMpaueHo HA BUSABIEHHS
HeicHY04020 Oeghekmy. I nuwe nosmopHa nepegipka noxasice, ujo
NOMUTIKU He OYI10.

- Buxioui oani mecmy na sikicmo 6y0yms inmepnpemosaHi HesipHo,
wo Mmooice npuzgecmu 00 Henompionoi nepepooxu abo nponycky
KPUMUYHOI NOMUTIKU..

Otxe, 6€3 BIAMOBIAHOI yBaru N0 Pe3yibTaTiB MPOIEC TECTyBaHHS

BUMaraTuMe Ouibiiie JiHaHCOBUX Ta YACOBUX PECYPCIB.

Hactynuuit mpuHIun GopMyIOeThCS HACTYITHUM YHHOM:

B opurinanmi:
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3a3Buyail 3po3yMuIO, 10 BXIJHI JaHl — II€ CKJIaJoBa YacTHHA
KOHTPOJIbHOTO mpukiany. Ilpore, AOKu BIACYTHIH JOKJIAAHUM OIHUC
OUIKYBaHHUX BHUXIJIHMX JaHUX a00 pe3yJbTaTiB, HANPUKIAJ, 3HAYEHHS
KOHKPETHOI 3MIHHOi a00 MiJCBIYyBaHHS MOTPIOHOI KHOIMKHM Ha MaHEell,
KOHTPOJBHUM MPUKIA] HE MOXKE BBAXKATUCS MOBHOLIHHUM. O4iKyBaHi
BUX1JIHI 1aH1 JO3BOJISIOTh TECTEPY BU3HAUUTH

1) uu BusiBIEHO Ne(EKT;

2) YU PO JIEHO/TIPOBATIEHO TECT.

Jly>ke BaKJIMBO YITKO OMUCYBATH BUXIJIHI JIaH1, 100 HE BUTPAYaTH yac
Ha YTOYHEHHs JpiOHUIb. BU3HAUCHHS KOHKPETHUX BXIJIHMX 1 BUXITHUX
JAHUX TTOBUHHO OyTH YaCTHHOIO MIPOLIECY PO3POOKH TECTY.

B pa3i TectyBaHHS Ha OIIIHKY SIKOCTI, MAa€ CEHC OMHUCATH ILILOBUI
pIBEHb SKOCTI KUIBKICHUMH JaHUMHU B CIICI[IaIbHOMY JOKYMEHTI 3
BuMmoramu. lle macTe TecTepam 3MOry MOpPIBHIOBATH MOTOYHY SKICTh
IporpamMu 3 TUM PiBHEM, 1[0 BUMAra€eThCs.

Hacrtynuunit npuHum:

B opurinani:

Tectep He TOBHMHEH BBaXaTH, IO NporpamMa Ha TECTI MOBHHHA
3a0e3MneuyBaTUCs JUIIe KOPEKTHUMH BXIAHUMU JAHUMHU. 3 JESAKUX MPUYKH
e He Tak. Hampuknaza, kopuctyBadi MOXKYTh HE OyTH 0013HaHI1 PO Te, K1
JaHl MOXHa BBOAUTU. J[0 TOro >k, BOHM 4YacTO POOJSATH APYKapChKi
MOMUJIKM HaBITh 3a HASBHOCTI ITOBHHX/KOPEKTHUX BXITHUX JTaHHUX.
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HekopekTHi BXigH1 JaH1 TaK0X MOXYTh OyTH HacliKoOM HecripaBHOCTi [13
Yl CHUCTEMU B IiJloMy. BUKOpUCTaHHS KOHTPOJBHUX MPUKIAAIB 13
HEKOPEKTHUMH BXIJHUMHU JTAaHUMH KOPHUCHO ISl BUSBIICHHS NEe(EKTiB,
OCKIJTBKH Yy TaKOMy pa3i KOJ BHKOHYETHCS HECTaHIAPTHHM CIIOCOOOM 1
MPUMYIITY€E TIPOTpaMy MOBOAUTHCS HecmoiBaHo. HekopekTH1 BXiaHI J1aHi
TaKOXX JOMOMAararoTh PO3POOHWKAM 1 TecTepaM OI[IHUTH HaIIHHICTD
nporpamu, ii 3[aTHICTh BIAHOBIIOBATUCS (Y pa3l MOMUIKOBOT'O BBEJCHHS).

3ayBa)XMMO, W10 MPEACTaBlI€HA IMapa NPUHIUIIB MIATBEPIKYE
HEOOXITHICTh 3a]TyY€HHS /10 TECTyBaHHS HE3aJIEKHOI IPyNH TECTEPIB, sKa
3ragye€TbCsl y NpUHIUII 7, 00 pO3pOOHUK MPOrPAMHOTO KOMIIOHEHTY MOXE
OyTH CXWJIbHUM BUOMPATH JIUIIE KOPEKTHI BXIJHI JaHi JJIS AEMOHCTpallii
mpare3aTHOCTI mporpamu. HesanexxHuil TecTep CXWIbHUN 00upatu
TaKOXX 1 HEKOPEKTH1 BX1JIH1 JaHi.

[lepeiinemo 10 pO3TIIALY HACTYIHOI IPYNH MPUHIIMITIB:

B opwurinani:

[IpuHuun cTBepiKye, 10 YUM OuIblle AePEKTIB BKE 3HANUIACHO B
KOMITIOHEHTI, TUM IMOBIPHIIIE BHUSBICHHS MOJATKOBUX Me(EKTIB Mpu
MOJANBIIOMY TecTyBaHHI. Hampukman, skmo Tecrepu 3Hannmum 20
nedekTiB B KOMIIOHEHTI A 1 3 B KOMIOHEHTI B, IMOBIpHICTh iCHYBaHHS
nonaTkoBux AedexTiB B A Ouibiie, HiX y B. JlepexkTn yacTo BUSBISIIOTHCS
B KJIacaX 1 B HEAKICHO HalMCAaHOMY KO/l 3 BUCOKMM PIBHEM CKJIAAHOCTI. 3a
HAsSIBHOCTI TaKMX KOMITIOHEHTIB PO3POOHUKH 1 TECTEPH MMOBUHHI BUPIIINUTH,
Yl KUHYTH TIOTOYHY BepcCito 1 mepepoOutu ii abo BUAUIATH OlIbIle
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pecypciB Ha TECTyBaHHS JIOKM KOMIIOHEHT HE BIJNOBIaTUME BUMOTaM
skocTi. Takl BUNAAKA KPUTHUYHI JJI BAXJIMBUX KOMIIOHEHTIB, HAIIPUKIIA]
THUX, IO BIJIMTOBIIalOTh 3a OE3IEKY.

HactynHi npuHuumnu:

B opurinan npoMy NpUHIIMITY BIJIIOBIIAJIO JIBA:

KokeH muchbMEHHHMK 3Ha€e — a00 MOBHHEH 3HATH — M0 HaMaraTHCs
BUIPABIATH a00 KOPEKTYBAaTH BIACHY poOOTy — moraHa ines. Bu
nam’siTaeTe, 1O Majld Ha yBa3l B TikM a0o 1HIIKA YacTHHI 1 MOXKETE HE
MOMITHTH, 110 BOHA MICTUTH III€ M0Ch. | B)kK€ TOYHO BU HE XOYETE IIyKaTH
B CBOiH po0OOTI mOMMIIKH. [{el maxia CTOCY€EThCS 1 aBTOPIB IIPOTPaM.

binbul Toro, TecTyBaHHA Ma€ Ha METI 1HINY 3aJady HDK HalHCaHHS
KOJIy — B MOT'O0 OCHOBI JIGKHUTh «ICCTPYKTUBHUIY» MAX1A: Tpeba TOBECTH,
[0 TIpoTrpaMa He mpaifoe. A Nporpamicry, SKMid HalucaB Nporpamy, Jayxe
CKJIQHO TEPEKIIOUYUTHCS Ha 11 BUMPOOYBaHHS, 10 HOCATH «PYWHIBHU
Xapaxkrep.

barato rocmomapiB 3HaOTh, 110 BUJAJCHHS IIMajep 31 CTIH
(py#HIBHHI TpOIEC) — HEJETKa CIpaBa, sSKa MEPETBOPIOETHCS HA MYKY,
SKITO Imnajepu Oyiau TOKJIEEHI BJIACHOPYY. AHAJIOTIYHO, OUIBIIICTH
mporpamicTiB HE B 3MO31 €(EeKTHBHO TECTyBaTH BIIACHI MPOTPAMH,
OCKIJIbKM BOHHM HE MOXYTh 30CEPEAMTHCS Ha CHpodax 3HAUTH MOMUIIKU.
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Jlo Toro >k, mporpaMicT MOXE€ MIACBIJIOMO YHHMKAaTH 3HAXOJ[KCHHS
MOMUJIOK 4Yepe3 CTpax Iepes MoKapaHHsAM 3 OOKYy KEpIBHHUIITBA, KIIIEHTa
a00 BIJIACHMKA TMpOrpamu, IO po3poOsseTbcs. JlogaTKoBO 3 IUMHU
MICUXOJIOTITYHUMHU TIEPENIKOJaMU ICHYE 1 1€ OJIHa 3Ha4yHa mpoOlJeMa:
mporpamMa MOJKE€ MICTUTH TOMWJIKA Yepe3 HEPO3YMIHHS MpPOrpaMicTOM
NOCTAaHOBKM 3ajayi abo cneuudikamii. B Takomy pa3l HEpO3yMiHHS,
WMOBIpHO, TOIIUPUTHCA 1 Ha TecTdu. lle HE oO3Hadae, 10 MPOTPaAMICTy
3a00pOHEHO TeCcTyBaTH CBOK0 mporpamy. IIpore mpomec Oyne
e(EKTUBHIIINM 1 YCIIITHIIIUM, SKIIO HUM 3aiiMEThCSI CTOPOHHS JIIOIMHA.
3ayBaXMMO, 10 1[I apryMEHTH HE CTOCYHOThCS  BILIJIAJIKU
(BUIIpABJIEHHIO BIJOMUX TMOMWJIOK); 11 €(EeKTUBHIIIE MPOBOJIUTHU
porpamicTy-aBTopy, 00 pO30UpPATHUCS B UyKOMY KO/l 3HAYHO CKJIQ IHIIIIE.

[loTpeba opranizauii B He3aJeXHiN TpyImi, IO TECTye, MOXE OyTH
3aJI0BOJICHa JIeKUIbKOMa crocoOamu. ['pyma, mo TecTye, Moxe OyTH
BUJIJICHA B TMOBHICTIO CaMOCTIMHUN BIJIIT OpraHizailii. AJIbTEpHATUBOIO
IbOMY MOXK€ CTaTH Tpyla TecTepiB 3 Trpynu 3adesneueHHs sikocti [13
(Software Quality Assurance Group) abo rpyna po3poOHHKIB, IO
CIEIiaTi3y€eThCS Ha TECTYBaHHI, aJie B OCTAHHROMY BUIAJAKy BOHA TTOBHHHA
OyTr MakcuManbHO 00'ekTUBHOIO. [lepBrHHI 000B'sI3KHM UjeHa Oyab-SKOi 3
IIUX TPYN — TECTyBaHHS, a HE PO3pOoOKa.

Hapemti, He3aneXHICTh TPYNH, IO TECTY€E, HE MAE HA yBa3l BOPOXKHUX
BIIHOCMH 3 TIporpamictamMu. TectepaM HE BapTO TpaTH B «KBada» 3
po3poOHUKaMu. BoOHM TIOBMHHI CHIBIpamoBaTH MO0 3a0e3MeunTH
MOKYTIIIIO MPOAYKT HAHBHUIIOT SKOCTI.

Jlist Toro, mo0O Marh 3MOTy MEPEUTH BiJ PYyYHOTO TECTYBAaHHS JI0

aBTOMATHUYHOTO OyJia cpopMysIbOBaHA HACTYITHA TIapa MPUHITUITIB.

Ipunuun 8. Tectn moBUHHI epeadadaTn 0araTropa3oBe BUKOHAHHS.

B opurinanmi:
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IIpencraBnenuii Buimie IlpuHIMn 2 3akiIWMKaB TecTepa PO3TIAIATH
CBOIO pPOOOTY, SIK poOOTy ydeHoro-ekcnepumenrtaropa. Ilpunmun 8
BHMAarae TOYHOTO 3alKCy YMOB TECTY, BCIX BaXJIMBUX MOJ1{, IO BUHUKIIU
i 9ac TeCTy, 1 yBaXHOro aHami3y pesyibrary. Lls inpopmaris Oes3rinHa
JUTsL pO3pOOHUKIB TIPH TIOBEPHEHHI KOy Ha BIIaAKy, 60 BOHA J1a€ 3MOTY
BIITBOPUTH YMOBHU TeCTy. Takok BOHA KOpHMCHA JJisi TIOBTOPHUX TECTIB
micist  BunpaBlieHHs  aedexTy. baraTtopazoBe  BUKOHaHHS — TecTy
BIIOYBA€ThCA 1 MPU PETPECUBHOMY TECTYBaHHI (IIOBOPOTHE TECTYBaHHS
3MiHeHO1 mporpamu) HoBuUx Bepcii [I3. Bueni 3nHaroTh, 1O IX
€KCIIEpUMEHTH MOBTOPIOBATUMYTh IHIII JIIOAM, L€ TOBUHHI 3HATH 1
TECTEPHU.

HacTtynHuii mpuHIIMI MOXeE 37aBaTUCS OYEBUIHUM, MPOTE MPO HHOTO

4acTo 3a0yBarOTh.

[Inan Tpeda po3podsATH OJii KOKHOIO €Tamy TECTyBaHHs, a MeTa
NMOBMHHA OyTH ONMHMCaHa y BIANOBIAHIM Horo yactuHi. Bona mae Oyrtu
3aJaHa HACTUILKM YITKO, HACKIIBKM 1€ MOXKJIMBO. [liaHu 3 ONMHMCaHOIO B
HUX METOI0 HEOOXINHI JJIsi aJeKBaTHOTO PO3MOALTY 4acy 1 pecypciB Ha
TECTH, a TAKOX JIJIsi CIIOCTEPEKECHHS 1 YIPaBIIHHS MPOIECOM TECTyBaHHS.
[InanyBaHHS TECTy MOBUHHO OYTH BHECEHO B JKUTTEBHM IHUKJ MPOTpPaMU
(ITpuamun 10) 1 cKOOpAWHOBAHO 13 TJIAaHYBaHHSM MPOEKTYy. Tectepu He
3MOXYTh TpPAIIOBAaTH HaJ KOMIIOHEHTOM B 3a3falieriib 0O0yMOBJICHUM
JIeHb, SKIO PO3POOHHMKM HA TOW Yac Woro He gAopobwim. ToMmy MOBWUHHI
OyTr 00OyMOBJICHI PU3UKHU TeCTyBaHHs. Hampukiaz, iIMOBIpHICTh 3aTPUMKH
HAJ@HHS TPOTPAMHHUX KOMITOHEHTIB, HASIBHICTb KOMIIOHEHTIB CKJIaAHUX

JUIsl TeCTy, moTtpeba B JOJaTKOBOMY HaBYaHHI BUKOPUCTAHHIO HOBHUX
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iHCTpyMeHTIB. [11a610H muaHy TecTy NOBHHEH OyTH JOCTYIHHM KEPIBHUKY
JUI. TPAaMOTHOI PO3pOOKM TIJIaHY BIAMOBIAHO IO TOJITHKWA 1 CTaHIAPTIB
oprasizaiiii. YBa)kHe IJIaHyBaHHSI TECTIB BUKJIIOUAa€ HEKOPHUCHI OJIHOPa30BI
TECTH Ta Hee(PEKTUBHI, HE3aIlJIaHOBAHI IHKIH «TECT — BHUIPABICHHS —

MOBTOPHUM TECT», SIK1 4aCTO 3aTPUMYIOTh TEPMIHH BUXOJy MPOTPAMH.

SIKII0 pO3MOYMHATH TECTYBAHHS JIMILE MICIS TOrO K MPOrpaMHUN KOA
B’K€ MOBHICTIO HAMHMCAHO, TO, 3 TOYKH 30py YaCOBUX Ta (PIHAHCOBUX
BUTpaT, BOHO He Oyjae AOCTaTHhO e(peKTUBHUM. [lnanyBaHHS mpolecy
TECTYBaHHS, K CTBEep/Kye npuHIuN 10, MOBUHHO OYyTH BKIIOYEHO B
KUTTEBUM IMKJI TMPOrpaMH, TMOYMHAIOYM 3 €Taly aHalily BUMOT 1
MPOBOJAUTHUCS HaJajl, MmapajeabHo po3poOini. Jlo1aTKoBO /10 MIaHyBaHHS,
MOXHa MPOBOAUTH PI3HI TECTH HA paHHIX eTanax, BUKOPHUCTOBYIOUU
POTOTHUIIM, HAMPUKIAJA, TMEPEeBIPKM HA 3PYy4YHICTh BHUKOpHUCTaHHS. Lli
pOLIECH MOXXYTh TPHUBATH JI0 CaMOTO BHUIYCKY MpoTrpamMu. MOXKJIHBO
BUKOPUCTAHHS PI3HUX MOJENEH BIPOBAPKEHHS TECTYBAaHHS B JKUTTEBUU
uukn [13.

OcraHHI TPUHIOUN € Yy3arajJbHIOIYMM 1 BigoOpakae Mmiaxia 0

poboTu TecTepa

Tpynnomi poboTu Tecrepa, SKIIO IX JAETali3yBaTH, MOJATalOTh B
HACTYITHOMY:
- Tecmepy HeobOXiOHO Mamu UYEPNHI 3HAHHA 8 00AACMI NPOSPAMHOT
IHOHCEHepIL.
- Tecmepy HeobxiOHO mamu 00C8I0 | CUCMeMHI 3HAHHA )y obnacmi
cneyugixu, npoekmysauts i pospooku I13.
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- Tecmep nosunen cnpagnsamucs 3 bacamoma OPiOHUMU 3A0A4AMU.

- Tecmep nogunen pozdupamucs y 8u0ax NOMuiOK i 3Hamu, e OHU
Hauyacmiule MON#CYyms 3)CMpIuamucs.

- Tecmep nosunen mMipKysamu 5K 64eHuUll, UCI0GTIOI0YY NPUNYUEHHSL
NPO HASABHICMb KOHKPEMHUX Munie oeghexmisa.

- Tecmep noeunen 0obpe opicHmysamucs 6 XapakmepHux OJisl
mecmosarnoeo 113 depexmax. Lle moociuso npu axicHiu oceimi i
00C8I0i mecmy8aHHsl.

- Tecmep noeumen cmeoprogamu i OOKYMEHMY8amu KOHMPOJIbHI
npuxnaou. /[ns po3pobku mecmis HeoOXiOHO subupamu 8xioHi Oami
3 Oyxce wWUpoko2o cnekmpy. Bubpani oani nosuHHi HaUubiIbULONW
imosipnicmio  euseumu  oegpexm  (Ilpunyun 2). Heobxiona
00i3Hanicms 6 yiil ooacmi.

- Tecmep nosunen pospooramu i 36epicamu npoyedypu mecmy Ois
U020 BUKOHAHHL.

- Tecmep nosunen nianyeamu ONMUMAIbHY GUMPANY Pecypcie.

- Tecmep nogunen nposooumu 8ci UNpoOYEaHHs I NPOMOKOIIO8AMU
pe3yribmamu.

- Tecmep nosunen auanizyeamu pesyiomamu i eupiulysamu,
egaxcamu mecm ycniwnum uyu Hi. Lle eumacae po3yminHs ma
BIOCMedCYBAHHSA BeUYE3HOI KilbKocmi 0emabHoi iHpopmayii.
Tecmepy maxoxc nompibrHo 30upamu i ananizyeamu noG'sa3aHi 3
mecmamu 8UMIPIOBAHHSL.

- Tecmep no6unen uUMUCS BUKOPUCTMOBY8AMU DI3HI IHCMPYMEHMU
Mecmy8anHsl, 6KII0YAOYU HOBIMHI pO3POOKLU.

- Tecmepy neobxiono cnienpayrosamu 3 iHM#CeHepamu, OusauHepamu
[ pospoonukam. Taxooc cni0 niompumysamu KOHMAKm i3

KIIEHMAaMU 1 KOpUCMY8a4amu.
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- Tecmep nosunen niompumyeamu c60i 3HAHHA HA BUCOKOM) DI6HI,

pecynsapHo ni08UWYIOHU C8010 KBANIpIKayio.
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