TGCTI/IpOBaHI/Iﬁ HpOF paMMHbIX HpOAYKTOB

CuctemMHoe 1 npuknagHoe
nporpaMmmMmHoe obecnevyeHune

ManbiweHKo Bnagmncnae Buktoposuy



UNESCO TectupoBanme

B Ll o T e Y

TecTupoBaHUe - O4YEeHb BaXHbIM U TPYOOEMKUW 3Tan
npouecca paspaboTku nporpamMmHOro obecnevyeHus,
TaKk KakK npaBWUibHOE TecTupoBaHWE MO3BOMAET
BblIABUTL nogasndawowee OOMbUMHCTBO  OWKMOOK,
OONYLLEHHbIX NpPW COCTaBNEHNN NPOrpamMm.

[lpouecc pa3paboTkM nporpamMmHOro obecrnevyeHus
npegnonaraet TpuUM  cTaguMM  TeCTUPOBaAHUA:

dBTOHOMHOE€, KOMMNJIeKCHOe U CUCTeMHoOe, Kaxaaf
N3 KOTOPbIX COOTBETCTBYET 3aBEpPLUEHUNIO

cooTBeTcTBytoLWwen Yyactm Cncremel.

PasnuyaoT gBa nogxoda K dpopmMuUpoBaHWUIO TECTOB:
CTPYKTYPHbIN N PYHKLUOHANBbHDbIW.




50

S g o B T ¢ S50 rwE v

Coaepixanue

o Buabl  KOHTponss  KadectBa paspabdaTbiBAaeMOro
nporpamMmHoro obecne4yeHus

o Py4HOM KOHTpOnb nporpaMmmMHoro obecneveHus
o CTpYyKTypHOE TecTupoBaHue
o PYHKUMOHaNbHOe TeCTUpoBaHue

o TecTupoBaHUS Moaynewu 7 KOMMJ1EKCHOE
TecTupoBaHue

o OueHo4yHoe TecTupoBaHue
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= | COBpEMEHHBIE TEXHOAOTHH TECTHUPOBAHUSA

CoBpeMeHHbIe TeXHoMnormm paspaboTku nNporpamMmHOro
obecneveHus npegycmaTpuBaroT paHHee
OOHapyxeHne ownbok 3a CYeT  BbIMNOSTHEHUS
KOHTPOMNS1 pes3ynbraToB BCEX 3TanoB W cragumn
pa3paboTku.

Ha HayanbHbIX 3Tanax Takou KOHTPO&b OCYLUECTBNANT
B OCHOBHOM BPYYHYO Unn ¢ ncnosnb3osaHnem CASE-

CpeacTB, Ha MoOcnegHuMx - OH MpUHUMaeT dopmy
TECTUPOBAHUS.
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| lecTupoBaHmE
TectTupoBaHue - 3TO MPOLECC  BbIMNOSIHEHUSA
nporpaMmmsbl, LENbI KOTOPOro SIBNSAETCSA BbISIBIIEHME
OLLMNOOK.

Hukakoe TeCTUpoBaHME HE MOXET AoKa3aTb OTCYTCTBUE
OLLUNOOK B XOTb CKOINbKO-HMOYAb CITOXXHOM
nporpamMMHOM obecneyeHunn.

CobnogeHne OCHOBHbIX MNpaBuil  TECTUPOBAHUA W
Hay4yHO OOOCHOBaHHbIN NOOOOP TECTOB MOXET
YMEHbLUUTb UX KONMYECTRO.
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| lecTupoBaHmE

Tpl/l cragnn TeCTnpoBaHUA.

O aBTOHOMHOe€ TeCTUpoBaHue KOMMOHEHTOB
nporpamMmmHoro obecneyeHus;

O KOMIMJIeKCHOe TecTupoBaHMe pa3pabaTbiBaeMoro
nporpamMmHoro obecne4yeHus;

o CuctemMHoe wuiIn oOueHO4YHoOe TeCThnpoBaHME Ha
cooTBETCTBUNE OCHOBHbIM KPUTEPUAM KayeECTBA.
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==z | OCHOBHBIC IPUHITUIIBI TECTUPOBAHUSA

O

npeannoriaraeMmbole pe3yJibraThbl AOJTXHbI ObITb
N3BECTHbI 1O TECTUPOBAHUA,

cnegyetr  mn3beratb  TECTUPOBAHUS  MPOrpaMmbl
aBTOPOM;

HeobXoOMMO [OOCKOHaANbHO K3y4aTb pe3ynbraThl
Ka)kaoro TecTa;

HeobXxoaMMo npoBepPATb AEWUCTBMA MpPOorpamMmMbl Ha
HEBEPHbIX AaHHbIX;

Heobxoanmo NPOBEPATL nporpamMmmy Ha
HeoXnaaHHble MNoboYHble 3PPEKTbI Ha HEBEPHDLIX
OAHHbIX.
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B ——

DopMHUpPOBAHIE TECTOBEIX HAOOPOB

YpaauHbIM cnefyeT cYMTaTh TECT, KOTOPbIN OOHapyXmnBaeT XoTs
Obl O4HY OLUNOKY.

C 9TOM TOYKM 3peHUs XoTesriocb Obl UCMONb3oBaTb Takne Habopsbl
TECTOB, KaXObll U3 KOTOPbIX C MaKCMMasibHOM BEPOATHOCTLIO
MOXET OBHapPY>XNTb OLLNOKY.

dopmmpoBaHne Habopa TecTtoB WUMeeT 60MblIOEe 3HA4YeHwue,
MNOCKOSIbKY TECTUPOBAHUE $ABMAETCA OOHUM U3  Haubonee
Tpynoemkux atanoB (ot 30 go 60 % obwen TpyaoemKoCcTw)
co3gaHusi NPorpaMMHOro NPoAyKTa.

[Mpnyem pona CTOMMOCTM TecTMpoBaHUSt B 0OLIEM CTOUMOCTWU
pa3paboTkm MMEET TeHAEeHUUo Bo3pacTtaTb Mpu yBENUYEHUU
CITOXXHOCTWU  nporpaMmMHOro obecneyeHns U  NOBbILLEHNN
TpeboBaHUM K UX Ka4YECTBY.




ABa pPa3AMIHBIX ITOAXOAQ
K (POPMUPOBAHIIO TECTOBBIX HA0OPOB

oCTPYKTYPHbIU;
OPYHKLUMOHANbLHbIW.
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. | CTPYKTYPHBIN IIOAXOA

CTpyKTYypHbIM noaxon 6asupyetca Ha TOM, YTO
M3BECTHA CTPYKTypa TeCTUPYeEMOro rnporpammHOro
obecrneyeHnda, B TOM 4ucne ero anropuTMsbl
(«CTEKNMAHHbBIN ALK ).

TecTbl CTPOAT TaK, 4TOObI MPOBEPUTH NPaBUMNbHOCTb
peanun3aunn 3agaHHOW NOrMKN B KOAe NporpaMmmbi.

11
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. | DYHKIIMOHAABHBIN ITOAXOA

qJYHKLI,VIOHaanbIVI noaxon OCHOBbIBAETCA Ha TOM, 4YTO

CTPYKTypa nporpamMmmHoro obecrneyeHns He U3BECTHa
(«4EepPHbIN ALKUKY ).

TecTbl CTpOAT, onupascb Ha @YHKUNOHAlbHbIE
cneundoukaumm. ITOT MOoAX04 HasblBalOT TaKXkKe
nogxoQoMm, ynpasnsemMbiM OaHHbIMUW, TaK Kak npu ero
NCNONbL30BaHUN TECTbl CTPOAT Ha 0Oase pasnnuyHbIX
CcnocoboB AEKOMMO3NLMN MHOXECTBA AaHHbIX.

12



S g o B T ¢ S50 rwE v

UNOESCO Pyunoi koHTPOAB
IIPOrPAMMHOTIO OOECIIEIECHUA

Pa3nunyalor:
O CcTaTUu4vYeckuu nogxoAn.

AHanuM3npyoT CTPYKTYpPY, YNpasnswllne Wu
MHPOPMALIMOHHbIE CBA3M NPOrpaMmbl, €e BXOAHbIE U

BbIXOAHbIE OAHHbIE.
O [AWMHaAMMYeCKuUu noaxoAa.

BbINOMHAIOT py4YHOE TECTUPOBAHME, T. €. BPYYHYIO
MOOENUPYIOT MPOLIECC BbIMOMHEHNSA MPOrpamMmMbl Ha
3a1aHHbIX UCXOOHbIX JaHHbIX.

13



UNESCO Pyunoi koHTPOAB

- | IIPOIPAMMHOTIO OOECIIECYECHUA

NCcxoOHbIMM OaHHbIMW ANS TakMX NPOBEPOK SABISIOTCS:
TEXHUYECKoe 3adaHue, cneumdukaunm, CTpyKTypHas
N PYHKUMOHAaNbHasa CXeMbl MPOrpaMMHOro nNpoaykTa,
CXEeMbl  OTAENbHbIX  KOMIMOHEHTOB,  alropuTMbl,
TEKCTbI, TECTOBbIE HAOOPHI.

[lokazaHO, 4YTO pPYyYHOM KOHTPOSib crnocobcTByeT
CYLLeCTBEHHOMY YBENTMYEHUIO NPON3BOAUTENBHOCTU U
NOBbILLIEHNID HAQEeXHOCTU nporpaMm U C  €ero
nomMmowblo MOXHO HaxoauTtb oT 30 no 70 % owmnbok
NTOrM4YecKoro NPOEKTUPOBAHUA N KOOANPOBAHUSL.

MeTtoaobl pPy4YHOro KOHTpONA 0043aTenbHO [A0SMKHbI
MCMNONb30BaTbCA B KaXKA0M NPOrpaMMHOM MPOEKTE.

14
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T D i § T ¥ ST

(OCHOBHBIE METOABI PYYIHOIO KOHTPOASA

OCHOBHbIMW METOAAMU PYHYHOIO KOHTPONA ABJIAKOTCA.

MHCMEKLNN UCXOOHOIo TEKCTA,
CKBO3HbI€ MPOCMOTPHI,
NpoBepKa 3a CTONOM,

OLIEHKM Nporpamm.

O O O O

15
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==YV | MlHCIeKImmu uCXOAHOI'O TEKCTA

MHCnekumMn wncxogHoro TekcTta npeacrtaBnstoT cobon Habop
npoueayp W nNpuemMoB OOHapyXeHUss OoWwubOK npu M3y4YeHUn
TEeKcTa rpynnon cneunanmcros.

B a1y rpynny BXogaT: aBTOp Nporpammbl, MPOEKTUPOBLLVK,
cneunanmcTt No TeCTUPOBAHUIO N1 KOOPAUHATOP.

Obwasa npoueaypa WHcOekUuuMn npegnonaraeTr crnegywowme
onepauuu:

O y4yacTHMKaM rpynnbl 3apaHee BblOAETCA NMUCTUHI NporpamMmmbl U
cneundukaunsa Ha Hee,;

O MNpOrpaMMUCT pacckasbiBaeT O JornMke paboTbl NporpamMmmbl U
OTBEYAET Ha BOMPOCHI MHCMEKTOPOB;

O nporpamMmMa aHanuM3npyeTcss MO CMWCKy BOMPOCOB  AfS
BbISIBMEHNS  UCTOPUYECKN  CIOXMBLUMXCA  OOLIMX  OLIMOOK
NporpamMMMpoOBaHUSI.

16
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——— Pt et T ¢ S v

1. KorTpoab oOparieHnit kK AAHHBIM

©)
©)

Bce nu nepemMeHHbIe I/IHl/ILI,l/IaﬂI/ISI/IpOBaHbI?

He npeBbilleHbl N MakcMMarnbHble (MK pearibHble) pasmepbl
MaCCUBOB U CTPOK?

He nepenytaHbl nn CTPoKM co cTtonbuamm npu paboTte ¢
mMaTtpuuammn?
[TpUCYTCTBYIOT NI NEPEMEHHbIE CO CXOAHbLIMU UMEHAMMN?

Mcnonbaytotca nn dpannel? Ecnu ga, To npu BBode M3 danna
NpPOBEPSIETCA NN 3aBepLUeHne danna?

COOTBETCTBYIOT 1M TUMbl  3anUCbIBAEMbIX W  YUTAEMbIX
3Ha4YeHunn?

Aicnonb3oBaHbl NI HETUMN3NPOBAHHbLIE NEPEMEHHbIE, OTKPbITbIE
MacCuBbl, AUHaMMYecKkas namaTb? Ecnn ga, To COOTBETCTBYIOT
NU  TUNbl TMEPEMEHHbIX MNPU «HarnoxeHun» Qopmara? He
BbIXOOAT JIN UHOEKCHI 3a rpaHunLbl MaccuBoB?

17
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2. KOHTpOAb BBIUMCACHUU

——— Pt et T ¢ S v

O

[MpaBUnbHO NU 3anucaHbl BblpaXXeHna (NopadoK criefoBaHUS
orneparopos)?

KoppekTHo nm BbINOSTHEHDI BblYNCIIEHNS Han
HeapuPMeTU4YECKUMU NEPEMEHHBLIMUN?

KOppeKTHO 11  BbLIMOMHEHbI BbIMUCIIEHNA C NEPEMEHHbLIMU
pas3nuyHblX TUNOB (B TOM 4uCre C  WUCNONb30BaHMEM
LernoYncrieHHon apndomMeTnkm)?

Bo3MOXHO nu nepenosiHeHne paspagHoOn CeTKU Unu CcUTyauus
MaLUMHHOIo Hyna?

CoOTBETCTBYIOT NN BblMUCAEHUS 3adaHHbIM  TPeboBaHUSM
TOYHOCTU?

[MpnCyTCTBYIOT N CPaBHEHUS NEPEMEHHbIX Pa3NUYHbIX TUNOB?

18



——— Pt et T ¢ S v

UNESCO 3. KoHTpOAB HIEpEAAYN YIIPABACHUA

o byayT nu KOppeKkTHO 3aBepLUeHbl LUKIbI?
o bypnet nu 3aBeplieHa nporpamma?

o CywecTBylOT NN UMKNbl, KOTOpble He OyayT
BbIMOMNHATLCA W3-3a HapYyLUEeHUs YCnoBua BXxoAda?
KoppeKTHO nn npoaormkaTcs BbIYUCNEHNA?

o CyuwecTBylOT N nouckosble UUKNbI? KoppeKkTHO nu
oTpabaTbiBalOTCA CUTyauuUN «3NIEMEHT HaAWOEH» W
«3NEeMEeHT He HanaeH»?

19
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| 4. KOHTPOADB MEKMOAYABPHEIX I/IHTepcpefICOB

o CoOoTBEeTCTBYOT iK1  CMUCKM  NapamMeTpoB WU
aprymMeHToB Mo  nopagky, Tuny, eauHuuam
N3MepeHnsa?

o He wu3mMeHnsieT nu nognporpaMma apryMeHTOB,
KOTOPbIE HE JOIMKHbI NU3MEHSATLCA?

o He npoucxogut nun HapyweHust obnactn OencrTeus
rmobarnbHbIX M JIOKarnbHbIX  MEPEMEHHbIX  C
OOWHAKOBbLIMU UMEHaMMN?

20
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== | CKBO3HBIC IIPOCMOTPHI

CKBO3HOW MPOCMOTP, Kak U UHCOEeKUud, npeacraBnseT
cobon Habop cnocoboB OOHapPyXeHUs1 OLUNOOK,
OCYLUECTBNSAEMbIX TPYnnon nuu, NpocMaTpuBaroLLmX
TEKCT nporpamMmmbil.

Takon npocMoTp MMEET MHOro obuiero ¢ npoueccom
NHCNEKTUPOBAHNA, HO OTNMYaeTca npouenypon wu
MeTodamMun obHapyXeHUs OLLNOOK.

I'pynrla MO BbINOJIHEHUIKO CKBO3HOIO0 KOHTPOJIA COCTOUT
N3 TPEX-NATH YEJ10BEK. npeancenaresib NI

KoopaMHaTOP, CeKpeTapb, cneumanuct no
TECTUPOBAHMIO, MPOrPaMMUCT U  HE3AaBUCUMBbIN
9KCMepT.

21



UNESCO CKBO3HBIE IIPOCMOTPHI

i T S -

CKBO3HOW NPOCMOTP npeanonaraer  BbIMOMHEHUE
crnenyoLwux npoleayp:

B 60MbLUINMHCTBE CKBO3HbIX MPOCMOTPOB
Npu BbINOMHEHUN CaAMUX TECTOB

HaxXoOAT MeHbLLUe OLUUBOOK,

4yeM Npu onpoce nNporpamMmMucTa.
— RaRgbivl T€CT B COUITBETUCITBVIVI T JTOTVIRUW TIPUI pdVIVIBI,

Npu 9TOM COCTOSIHME MPOrpamMmbl OTCINEXMBAETCS Ha
bymare nnu gocke;

O Nnpun HeobxoaMMOCTM NPOrpaMMNCTy 3a4atoT BOMPOCH
O JTIOrMKe NPOEKTUPOBaHUSA U NMPUHATBIX A0NYLLEHUSX.

22
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B Ll o T e Y

[TpoBepka 3a croaom

[lpoBeEpKa WCXOAHOro TEeKCTa, BbINOMHAEMAas OAHUM
4YEernoBEeKOM, KOTOPbIA YMTAET TEKCT nporpamMmmsl,
NPOBEPSET €ro Ha HanMyme BO3MOXHbIX OLLIMBOK Mo
crneumanbHOMYy  CMUCKY 4acTo  BCTpe4aloLuxcs
OLUMOOK U «NPOMycKaeT» Yepes nporpamMmmMy TECTOBbIE
[NaHHblE.

[MpoBepKy 3a CTONOM [OOMMKEH NPOBOAUTb YESIOBEK, HE
ABMAOLWMACA aBTOPOM NPOrpamMmmsbil.

MeTtogq HauvmeHee pes3ynbTaTUBEH, TaK Kak npoBepka
npeacrtaengeTr cobon MOMHOCTLIO HEYNOoPSA0YEHHbIN
npouecc, rnpu HEW OTCYTCTBYET OOMEH MHEHUSIMU U
300poBasa KOHKypeHLUUS.

23
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. | OIIeHKa Iporpamm

ITOT METO/ HeENnocpeacrBeHHoO HE CBA3aH C
TectmpoBaHmnemMm, HO €ero WncCnoJib3oBaHNE TakKxKe
ynyvuaeT Ka4ecCcTBoO nporpamMmmmnpoBaHinAl.

Ero ncnonb3ytoT Anst aHOHMMHOW OLIEHKN NpOorpamMmbi B
TepMnHax ee obwero kayectBa, MNPOCTOThI
aKcnnyatauum n SCHOCTH.

Llenb Metoga - obecneuntb  CpaBHUTENLHO
OOBbEKTUBHYO OLEHKY U CAMOOLIEHKY NPOrpaMMmnCTOB.

24
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= | CTpyKTypHOE TECTHpPOBAHHE

CTpyKTypHOEe TecTupoBaHue. TecToBble Habopbl
dopmupytoT nyTem aHanusa MapLLPYTOB,
NpeayCMOTPEHHbIX anrTOPUTMOM.

Mon MapLipyTamm npwu 9TOM MOHUMaIOT
nocnegoBaTeNbHOCTM  OMepaTopoB  MporpamMmbl,
KOTOpble BbINOMHAKTCA MNPU KOHKPETHOM BapuaHTe
NCXOOHbIX AaHHbIX.

B oOCHOBE CTPYKTYpPHOrO  TECTUPOBAHUA  NEXUT
KOHLEMNUUS MaKCUMarnbHO MOJIHOMO TEeCTUPOBAHUS
BCEX MapLLUPYTOB NPOrpamMmbi.

25



UNESCO CTPYKTYPHBIU IIOAXOA.

Heaocrarkm

B ——

TecToBble HAOOPbI, NOCTPOEHHbIE NO AAaHHOW CTpaTErnu:
O He oDOHapyXuBalT NPOoNyLLEHHbIX MapPLUPYTOB;

O He obHapyxumBaloT  OWKMDOOK, 3aBUCALIMX  OT
obpabaTtbiBaeMbIX OaHHbIX, HaArNnpuMep, B onepartope
if (a - b) < eps - nponyck yHKUNUM abConTHOro
3Ha4yeHus abs NposiBUTCS TONbLKO, ecnu a < b;

O He [dalwT rapaHTum, 4YTO nporpamMma npaBusibHa,
HanpuMep, ecrnm BMECTO COPTUPOBKM MO YObIBaHUIO
peann3oBaHa COPTUPOBKA MO BO3paCTaHUIO

26



Procedure m (a, b: real ; var x: real);

N AOEAP A b
UNESCO ffg;;lrl ) and (b=0) then x: =x/a;
— if(a=2) or (x>1) then x: =x+1;

rg » 8

a>1u b=0

HeT
Xx'=x/a a<lumb=z0
*
a=2 unu x>1 Ad
HET .
X =x+1 az2ux<l
—

( Return )
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S g o B T ¢ S50 rwE v

DopMHUpPOBAHIE TECTOBEIX HAOOPOB

dopmmpoBaHme TECTOBbIX HAOOPOB AN TECTUPOBAHUS
MapLLUPYTOB MOXET OCYLLECTBNATLCA MO HECKONbKUM
KPUTEPUAM:

NOKPbITUE ONepaTopos;
NOKPbITUE peLlueHun (nepexoaos);
NOKPbITUE YCIMOBUM;

MOKpbITUE peLleHnin/yCnoBuu;
KOMOWHaTOPHOE NOKPLITUE YCNOBUN.

O O O O O

28
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S g o B T ¢ S50 rwE v

[ Toxperrue oneparopos

Kputepun NnokpbITUS onepaTtopoB nogpasymMmeBaeT Takow
noabop  TectoB, 4TOObI  Kaxablh  ornepaTtop
nporpamMmmbl BbLIMOMHAMNCA, NO KpavHEW Mepe, O4MVH
pas.

OT0 HeobxogmMmoe, HO HeOOCTaTOYHOE YCnoBue Ao
NpUemMsieMoro TeCTUpoBaHUS.

29
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——— Pt et T ¢ S v

[ loxpertue perreHnit (IIEPEXOAOB)

[Ons peanu3aumn 3TOro Kputepmsi HeobxoouMmo Takoe
KONIMYECTBO M COCTaB TECTOB, Y4TOOblI pe3ynbraTt
NPOBEPKN KaOdoro YCnoBus npuHUMan 3HayvyeHus
«UCTUHA» UNKN «J10Xb», MO KpauHeEW Mmepe, OAnH pas.

Kputepun  NOKPbITUSA  pelleHun  yOoBIEeTBOPSAET
KPUTEPUID MOKPLITUA ONepaTtopoB, HO SABMNAETCH
boree «CUNbHbIMY.

30
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=———— | |l lOoKpBITHE YyCAOBUI

B atom cnyyae dopMuUpYyOT HEKOTOPOE KONMYeCcTBO
TEeCTOB, A[ocTaToyHoe Ans  Toro, 4JTtoObl Bce
BO3MOXHble  pe3ynbraTbl Ka)Xaoro YycrnoBua B

peLleHnn ObINn BbIMOSTHEHBI, MO KpanHen mMepe, oauH
pas.

OpgHako, Kak M B Chnydae MOKPbITUA pPeLlleHun, 3TOT
KpUTEPUW HEe Bcerga nNpuBOAUT K  BbIMNOMHEHUIO
Ka)Ooro oneparopa, no KpanHen mepe, oauH pas.

K Kputepuio TpebyeTtcsa OornosfIHeEHWE, 3aKnto4vatoLeecs B

TOM, YTO KaXOdOW TOYKe BXxoda YyrnpaBreHue OOIMKHO
ObITb NepeaaHo, No KpanHen mepe, oanH pas.

31
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=== | [loxpbrTie permrenuii/ ycAOBU

CornacHo aToMy MeToay TecCTbl AOMKHbI COCTaBNATLCS
Tak, 4TObObl, NO KpamHeum Mepe, OOAMH pas3
BbIMOSTHUITUCb BCE BO3MOXHbIE Pe3ynbTaThl KaXOaoro
YCNOBUA N BCE pe3yrnbTaTbl KaXXOoro pelleHusi, u

Ka)xgomMy onepartopy ynpasneHune nepegasasriocb, Mo
KpanHen mepe, oguH pas.

32
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- | KOMOMHATOPHOE ITOKPBITHE YCAOBHUM

OTOT KpuTepun TpebyeT co3gaHuMa Takoro MHOXeCTBa
TeCcToB, YTOObl BCE€ BO3MOXHble KOMOMHaUUU
pes3yrneTaTtoB YCIOBMA B KaXOOM pPeELIeHUNn U BCe

ornepartopbl BbINOMNHANUCL, NO KpauvHen mepe, O4MVH
pas.

33
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. | DyHKIIMOHAABHOE TECTUPOBAHUE

OgHuM 13 cnocoboB MNPOBEPKM MporpaMmm SIBMSETCS
TECTUPOBAHME C ynpaBfieHMEM MO AaHHbIM UK MO
NPUHLNNY «4EPHOrO ALLMKAY.

B 3tOoM cnyyae nporpamma paccmaTtpuBaeTcs Kak
«4YEPHbIN ALLKNK», U LENbI TECTUPOBAHUA ABNSAETCH
BbIACHEHME OOCTOATENBLCTB, B KOTOPbIX MOBEOEHUE
nporpamMmmMbl HE COOTBETCTBYET cneundurkaumm.

34
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. | PYHKIIMOHAABHOE TECTUPOBAHUE

Ona obHapyxeHna Bcex OowWubok B nporpamme,
Mcnonb3ysl ynpaereHne rno AaHHbIM, Heobxoaumo
BbIMOMTHUTL UCYEepNbIBalOLee TeCTUpoBaHue.

[ns nporpamm, raoe UCNOSfIHEHME KOMaHAbl 3aBUCUT OT
npeglecTBylOWMX en  cobbITun, Heobxoammo
NPOBEPUTHL N BCE BO3MOXHbIE MOCeaoBaTeNbHOCTN.

[lpoBeaeHue ncyepnbiBatoLEro TECTUPOBaAHUS
HEBO3MOXXHO. [ToaTomy OObIYHO BbIMOSTHSAIOT
«pasymMHoe» Wunn «npuemMmnemoe» TeCcTUpoBaHue.
OTOT BapuaHT He JaeT rapaHTuM OTCYTCTBUS
OTKNOHEHUN OT crneundomnkaymu.
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——— Pt et T ¢ S v

UNESCO OyHKIIMOHAABHOE TECTUPOBAHUE

[lpaBUNbLHO BbIOPAHHBLIM TECT [OOSMKEH YMEHbLUATb,
npudem 6ornee 4em Ha eouHWUUY, YUCNO  APYrux
TECTOB, KOTOpblE [OOMMKHbI ObITb pa3paboTaHbl Ans
obecrieyeHnss Tpebyemoro kadectBa MPOrpamMMHOro
obecrieveHus.
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——— Pt et T ¢ S v

OyHKIIMOHAABHOE TECTUPOBAHUE

O O O O

[lpn  PYHKUMOHANbHOM  TECTUPOBaAHUM  pasnuyaroT

cnegywowme mMetoabl  POPMUPOBAHUA  TECTOBBIX
HabopOB:

9KBMBAJrIEHTHOE pa3buneHme;

aHann3 rpaHUYHbIX 3HAYEHUN;

aHann3 NPMYNHHO-CNEACTBEHHbIX CBA3EN;
npegnonoxeHue ob owmnbke.
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UNESCO DKBHBAACHTHOE Pa30HNEHUE

B ——

ObnacTb BCEX BO3MOXHbIX HAabOPOB BXOAHbIX AaHHbIX
nporpaMmmbl MO KaXXAgoMy napameTpy pasbuBaloT Ha
KOHeYyHoe 4Yncno rpynmn - KnaccoB
3KBUBarieHTHOCTM.

Habopbl AdaHHbIX Takoro kracca o6beaunHAT Mo
NPUHUMNY OBHapYyXXeHNs OQHUX U TeX Xe OLMNOOK:

O ecrnm Habop Kakoro-nmbo kKracca OOHapyXuBaet
HEKOTOPYID oOWwunbKY, TO npegnonaraeTcsl, 4To Bce
OpYyrue TecTbl 3TOr0 Kracca 3KBMBANEHTHOCTU TOXE

obOHapyXxaT 3Ty oKnbKy n HaobopOT.
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~1=vYVvV | KAacchl 3KBUBAAECHTHOCTH

Pa3paboTky  TecToB  METOAOM  3KBUBASIEHTHOIO
pa3breHnst ocyLEeCTBAIOT B ABa 3Tana:

1. BbIOENAIOT Kracchbl 9KBMBANEHTHOCTH
2. (POPMUPYIOT TECTHI.

BbioeneHue KnaccoB 3KBMBANEHTHOCTU  4BnsaeTcd
9BPUCTUYECKUM NPOLIECCOM, oaHakKo
LilenecoobpasHbiM CYMTAKOT BbIOENATb B OTAENbHbIE
Knaccbl 9KBMBANEHTHOCTM Habopbl, coaepKaline

OOMNYyCTUMblE N HEOOMYCTUMblE 3HAYEHUS] HEKOTOPOTO
napameTpa.
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UNESCO KAaccer 5KkBUBAAECHTHOCTH.

= | [ IpaBuaa

O €ClIn HEeKOTOpbIM napamMeTp X MOXEeT NpuHMMaTb 3Ha4YeHuda B
nHtepsarne [1, 999], To BblIAeENAOT O0AUH NMpaBUnbHLIN Knacc 1 <
X < 999 n gBa HenpaBuUIbHbIX: X < 1 1 x>999;

O €eCnu BXOJHOEe YCroBMe OnpeaensieT auvanasoH 3HaYeHui
NOPSAKOBOro TuMna, Hanpumep, «B aBToMobune Moryt exatb OT
OOHOMO [0 LeCcTU Yenosek», TO onpeaenseTcd OOuvH
NpaBUIbHbIN KNAacc 3KBMBANEHTHOCTU U ABa HenpaBuUbHbIX: HU
OOHOro 1 6onee LWeCcTU YeroBeK;

O €eCnn BXOOHOE YCNOBWE OMUCbIBAa€T MHOXECTBO BXOOHbIX
3Ha4YeHN N eCTb OCHOBaHUA nonaraTtb, YTO Kaxaoe 3Ha4yeHue
NpOrpamMMmnCT TPaKTyeT 0cobo, HanpmMMep, «Turbl rpauyecknx
dannos: bmp, jpeg, vsd», TO onpenensarT npaBuUIibHbIA Krlacc
9KBMBASIEHTHOCTM  ANA  Ka)Xdoro  3Ha4YeHuMda UM Oo4uH
HenpaBuIbHbIW Knacc, Hanpumep, txt;
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UNESCO KAacchl 5KBUBAAEHTHOCTH.
| [ IpaBuaa (2)

O €eCnu BXOOHOE YyCnoBMe ONuUCbIBAeT Ccutyauuio
«OOIMKHO ObITb», Hanpumep, «MnepBbiM CUMBOJSIOM
naeHtndukartopa OofmkHa ObiTb OykBa», TO
onpenenseTcs O4WH npaBUNbHbIN Kriacc
9KBMBAIIEHTHOCTM (NepBbIin CUMBOMN - OykBa) U OOMUH
HernpaBuIibHbIN (NEPBLIN CUMBOI - He DyKBa);

O €eCNnn eCTb OCHOBaHMe cuyuTaTb, YTO pasfinNyHbIe
9NIleMeHTbl Kfacca 3KBMBAJIEHTHOCTU TPaKTYHTCH
nporpaMmMon HEeOAMHAKOBO, TO [daHHbIM  Knacc
pa3bnBaeTcs Ha MeHbLUME KITacCbl 9KBMBANEHTHOCTN.

41



UNESCO KAaccer 5KkBUBAAECHTHOCTH.

B ——

CDopMHp()BaHHe TECTOB

[lpn  NOCTpoeHUn TecToB nMNpaBUlbHbIX  KnaccoBs
YUUTbLIBAIOT, YTO KaXKObl TECT AOJKEH MPOBEPATb MO
BO3MOXXHOCTU MaKcuMaribHoe KOJIN4YEeCTBO
pPasnnyHbIX BXOAHbLIX YycrnoBuu. Takon nogxoAn
no3BongeT MUHUMU3NPOBATb obLee 4YmnCro
HeobxoaMMbIX TECTOB.

[1lna kaXkgoro HenpaBWUITbHOMO Kracca 3KBMBaAlieHTHOCTU
dopmumpytor cBon TecT. [locneaHee o00ycrnoBneHo
TEM, YTO onpeaerneHHble NPOBEPKN C OLLMOOYHLIMU
BXO4aMW CKPbIBAKOT UNU 3aMeHSAI0T ApYyrne npoBepKu
C OLUMOOYHBLIMN BXOJaMM.
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UNESCO AHAAW3 TPAHUYHBIX 3HAYCHNN

B ——

rpaHVIL-IHbIe 3Ha4YeHN4d - 3TO 3HaA4YeHUA Ha paHnLUax
KnaccoB 39KBMBANEHTHOCTU BXOAHbIX 3HAYEHWUN WNWU
OKOJ10 HUX.

AHanu3 nokasbliBaeT, 4YTO B 3TUX MecTax pe3sko
YBENMNYMBAETCHA BO3MOXHOCTb OOHapPY>KEHMS OLLMOOK.

Hanpumep, ecnu B nporpaMmme aHanums3a Buaa
TpeyronbHMKa 6bino 3anucaHo A + B = C Bmecto A +
B > C, To 3agaHue rpaHuU4YHbIX 3Ha4eHUN NpuBeaeT K
OoLNbKe: NUHUA dyoeT OoTHeceHa K O4HOMY U3 BUOOB

TPEYroribHNKa.
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= | AHAAU3 IPUYNHHO-CACACTBEHHBIX CBA3CH

AHann3 npuYNHHO-CNEeOCTBEHHbLIX CBA3EW MO3BONAET
CUCTEMHO BblOMpPaTb BbICOKO pe3yribTaTUBHbLIE TECThI.
MeTton wucnonb3yeTt anrebpy norukm m onepupyet
NOHATUAMM «NPUYNHA» U «CITEOCTBUEY.

MpnunHOM — Ha3bIBalOT OTAENbHOE BXOOHOE YCIoBUE
N1 Knacc 3KBUBaNEHTHOCTMN.

CnepcrBuem — BbIXOoAHOE ycroBsue nnu
npeobpasoBaHNE CUCTEMBI.

Npea metoga 3aknw4vaeTtcsd B OTHECEHUUM BCEX
cnegctBumM K npudnHam. [aHHbIM  MeTod OaeTt
NONe3HbIN NOOOYHbLIN adpdoexT, No3BONASA
oOHapyXmBaTb HEMOSIHOTY WU  HEOOHO3HA4YHOCTb
NCXOAHbIX crieundonkauymu.
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= | [ [peAanronoKeHnE 00 OIIIMOKE

Uacto nporpamMmmct € OOnblUMM  OMbITOM HaxoauT
OWKNBKN, «HEe NPUMEHASI HUKaAKuMX MeTtoaoB». Ha
caMoOM [ene OH NoAco3HaTenbHO UCMOSIb3YeT MEeToA
«npegnonoXeHune ob ownbke».

[lpoueaoypa metoga npegnonoxeHma ob owubke B
3HAYNTENBLHOMN CTENEHN OCHOBaHa Ha UHTYMLINW.

OcHOBHasi ero wugesd 3aknw4yaetcd B TOM, YTOObI
nepevYncnutb B HEKOTOPOM CMUCKE BO3MOXHble
OLUMOKM unM  cuTyauun, B KOTOPbIX OHW MOTyT
NosABUTLCA, a 3aTeM Ha OCHOBEe J3TOro Chnucka
COCTaBUTb TECThI.

Opyrummn cnosamun, TpebyeTcs nepedmncrinTb Te ocobble
criyyan, KoTopble MOryT ObiTb HE Y4YTeHbl Mpw
NPOEKTUPOBAHUMN.
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UNESCO TecTrpoBaHIA MOAYAEH T

KOMIIACKCHOC TGCTI/IPOBaHI/IC

B ——

Bocxoasuiee tectupoBaHue.

Bocxogawmnm nogxon npegnonaraeTt, 4UYTO  KaXablu
MOOYMb TEeCTUPYKT OTAenbHO Ha COOTBETCTBUE
nvewLwmnumMmca cneuymdukaumam Ha Hero, 3aTem
cobupaloT OTTECTUPOBaHHbIE MOAYNMM B MOAYNU
boriee BbLICOKOW CTENMEHW UHTErpauum n TeCcTUpytoT
nX.

[1poBepsaoTCH MeXMOoAayIbHble NHTEPdENCHI,
ncnonb3yemble AONs MOAKIOYEHUA moaynen obonee
HMU3KOro YPOBHA nepapxumu.

N Tak noka He 6ygetr cobpaH BeCcb MNpPOrpamMmmMHbIN
NPOAYKT.
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Bocxoadmiee Tecruposanue
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UNESCO Bocxoadree recruposaHue.

——— Pt et T ¢ S v

AoCTOMHCTBA 1 HEAOCTATKH

[1OCTOMHCTBA: obecne4ynBaetcs NOJIHOCTbHIO dBTOHOMHOE

TeCTUpOBaHME, ANt KOTOPOro NPOCTO FEHepPUpPoBaTb TECTOBbLIE
nocrnenoBaTenibHOCTK, KOTOpble nepegarwnTcs B MoAaynb
HanpsiMy1o.

HepocTtaTtku:

1.

[lp BOCXOOSALWEM TECTMPOBaAHUM CepPbes3Hble OoWwunbkn B
cneundukaumax, anroputmax u uHTepdence Moryt ObiTb
oOHapyXeHbl TONMbKO Ha 3aBepliarolien cragum paboTbl Hag
NPOEKTOM.

Ona Toro, 4TOObI TECcTUpoBaTb MOAYNN HUXHUX YPOBHEWN,
HeobxogMmo  paspabortatb  cheuunanbHble  TECTUpyroLme
nporpaMmmbl, KOTOpble obecneymBalOT BbI3OB Moaynen ¢
HeobxoaAUMbIMK NapamMeTpamu.

[Tpuyem 3TK TECTUPYIOLLME NPpOorpaMmbl Takke MOryT coaepXaTb
OLLINOKW.
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B ——

Hucxoadree TECTUPOBAHUE

Hucxoasilee TecTupoBaHME OPraHUYEecKM CBSA3AHO C
HUCXOOALLMM NPOEKTUPOBaAHMEM U pa3paboTKON; Kak
TONMbKO  MNPOEKTUPOBAHME  KakKoro-nmbo  moayns
3aKaH4MBaEeTCHd, €ro KoauMpylT W nepegarT Ha
TeCTUpPOBaHMe.

ABTOHOMHO TECTUPYETCHA TONIbKO OCHOBHOM Moaynb. [1pu
ero TeCTUPOBaHMM BCE Bbl3biBaeMble UM MOOYNMU
3aMEeHAKT MoAynAMKU, KOTOopble B TOW WM UHOWU
CTeneHn UMUTUPYIOT MNOBedeHUe  Bbl3blBaeMbIX
moaynen. Takve Moaynu MNPUHATO  HasbiBaTb
«3arnywkKamMmmy.
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P Hucxoadrree TECTUPOBAHUE
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UNESCO Hucxoadimee tecruposanue .

AOCTOMHCTBA 1 HEAOCTATKH

——— Pt et T ¢ S v

OCHOBHOM HEQOCTaTOK —
OTCYTCTBME aBTOHOMHOIO TECTUPOBAHNS MOOYNEN.

OCHOBHOE AOCTOUHCTBO —

PaHHSS NPOBEPKA OCHOBHbIX PELUEHUNN N Ka4ECTBEHHOE
MHOrOKpaTHOE TEeCTUPOBAHWE COMNPSHKEHUS MOAOYnen
B KOHTEKCTE NMporpaMmMHOro obecne4yeHums.

ECTb BO3MOXHOCTb COrflacoBaHUs C 3aKa3udmMKoMm
BHELWLHETO BMAA NnporpamMmmHoOro obecneyeHus.
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. | KOMOMHIPOBAHHBIN ITOAXOA

NPUMEHSAIOT crieayowmnm obpasom:

o Moaynu BepXHUX YPOBHEN TECTUPYIOT HUCXOAALLNM
CrocobomMm:;

o Moaynun HMXHUX YPOBHEW - BOCXOOSLLMM.

OTOT Ccnocob rno3BONsET:
o [lpoBoauTb TecTupoBaHUe NHTEPdENCA;

o Obecneuntb KayeCTBeHHOe aBTOHOMHOE
TecTupoBaHue Moaynen HU3LWnX YPOBHEW.
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UNESCO TecTrpoBaHne IPOrPaMMHOIO OOECIIEICHUA
- | CIICITHAAICTAMH

CornacHo OCHOBHbIM NnPpUHUUMNam HEeXeJaTelibHO

TECTUPOBaHME MPOrpaMMHOro obecnevyeHnst ero
aBTOPOM.

3agaden cneuyuanucrta no TeCTUpPOBaAHUIO SBMSAETCS
obOHapyxeHue MaKCMMarsbHOro Konun4yecTBa
HECOOTBETCTBUM TECTUPYEMOIO Moayns 7
cneundunkaumn Ha Hero.

[1ng BbIMNOMHEHMA 3TOW 3adadn  cneuuanucTt Mo

TecTupoBaHuio dOpPMUPYET TecTbl, obecnevnsBas
BCECTOPOHHEE TECTUPOBAHME.
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Hassanue xomnanuu Konghuoenyuansro - Oryer o npobaeme
No

[Tporpamma Beimyck Bipcnx —
Ha3ssanue xomnanuu Konguoenyuanvro ~ Oruer o npoGneme
No
3anonusercsa pazpaboTyukom

DOyHKUHOHANBHAsS 06nacTh OTBeTCTBEHHBIH
KommenTapuu
Cocrosuue (1-2) [Ipnopwurer (1-5)
I - Omkpeimo 2 - 3axkpeimo
Pesomounus (1-9) Mnpasnennas sepcus

! - Paccmampueaemcs 6 - He mooicem 6uims ucnpaenerno

2 - Henpaeaneno 7 - Omossearo cocmagumenem

3 - He socnpouszeodumcs 8 - Hyoicna dononnumenoHas ungpopmayus

4 - Omnoxceno 9 - He coznacen ¢ npednoxcenuem

5 - Coomeemcmeyem npoexmy

PaccMmoTtpeHo Hata [ |/

[IpokoHTpONMpPOBaHO Hara / _/

Cuurats oTnoxeHHsiM (JI/H)
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S g o B T ¢ S50 rwE v

KomMmmiAekcHOE TECTUPOBAHUE

OCOBEHHOCTbIO KOMMITEKCHOTO TECTUPOBAHUS ABNSAETCS
TO, YTO CTPYKTYpHOE TEecTUPOBaHME AN HEero
NPaKTUYeCKN He NPUMEHUNMO.

B oCHOBHOM Ha OaHHOW cTagun UCMNOMNb3YKT TECThI,
NOCTPOEHHbIE MO METOAaM 3KBMBANEHTHLIX KI1aCCoB,
rPAHUYHbLIX YCIOBUX U NpeanonoXxeHum ob owmnbkax.
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UNESCO Kpurepun 3asepreHu

TCCTI/Ip OBaHHUA 11 OTAAAKHM

——— Pt et T ¢ S v

OOHMM M3 caMbliX CIOXHbIX SABMAETCA BOMPOC O TOM,
Korga cneayet 3aBepwaTtb TeCcTUpOBaHue,
MOCKOSTIbKY HEBO3MOXHO rapaHTMpoBaTb, 4TO B
pa3pabaTtbiBaeMOM NporpaMmMHOM obecnevyeHun He
OCTanocb OLWNOOK.
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e ————. KpI/ITG “
z 40 |
Tpu rpynnbl €
3 30|
o OCHOBaHH DEKTMPOBaHNSA
TectoB = 20~ CTBO TecToB
nepectak = |
o OCHOBaHH . . . . . . 3.2 KonuyectBa
OLLIMOOK o 1 2 3 4 5 6 7 g owawt  npu
Haxoxnetr Henenwm K,
o OCHOBaHHble  Ha  uUccnegoBaHMM  pe3ynbraTtoB
TECTUPOBAHNA - CTPOAT rpaduk 3aBMCUMOCTU

KonnyectBa OOHapyXeHHbIX OWWOOK OT BpeMeEHU
TECTUPOBAHUA.
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B ——

Kpurepun 3aseprieHuA

Yacto TecTupoBaHme 3aBeplualdT  MOTOMY, YTO
3aKOH4YMITOCb BPEMS.

MunHuManbHoe TecTUpoBaHWe Npeanonaraer:
0 TEeCTUPOBAHWE FPaAHUYHbIX 3HAYEHWUI;
0 TLWaTenbHY NPOBEPKY PYKOBOACTBA;

0 TecTupoBaHue MWUHUMaSTbHbIX KOHJQourypaumm
TEXHUYECKNUX CPeacCTB,;

0 TecTupoBaHUE BO3MOXXHOCTW penakTMpoBaHUS
KOMaHa " NMOBTOPEHMA NX B noodon

nocrnenoBaTeNibHOCTY;
0 TEeCcTUPOBaHUE YCTOMYMBOCTHU K oLunbKkam
nonb3oBarens.
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OrreHo4YHOE TECTUPOBAHUE
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S g o B T ¢ S50 rwE v

O1reHOYHOE TECTUPOBAHUE

Llenb OLIEHO4YHOro TECTUPOBAHUSA SIBMNSIETCH
TECTUpOBaHME  MporpaMmMmbl Ha  COOTBETCTBUE
OCHOBHbIM TPEOOBaHUSIM.

OTa cTaansi TecTupoBaHUst OCOBEHHO BaxHa [AOngd
NporpaMMHbIX MNPOAYKTOB, NpeAHa3Ha4YeHHbIX O11S
NpoaaXkn Ha PbIHKE.
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UNESCO OLeHOYHOE TECTUPOBAHUE.

——— Pt et T ¢ S v

Buasbl TectupoBanus

O OO OO0OO0OO0OO0OO0OO0OO0OOoOO0oOO0oOo

TecTMpoBaHue ygobcTea NCNosib30BaHUS;
TEeCTMPOBaHUE Ha npeaenbHbIX obbemax;
TECTMPOBAHWE Ha NpeaenbHbIX Harpyskax;
TecTMpoBaHue ygobcTea akcnyaraumu;
TECTUPOBaHNE 3aLUNThI;

TECTMPOBAHNE NPOUN3BOANTENBHOCTH;
TecTMpoBaHue TpeboBaHUW K NaMATY;
TeCTMpoBaHUE KoHuUrypauum obopyagoBaHus;
TECTMPOBAHNE COBMECTUMOCTH;
TecTnpoBaHue yaobcTea yCTaHOBKY;
TECTMPOBAHNE HAOEXHOCTU;
TECTMPOBAHNE BOCCTAHOBIIEHUS;
TecTnpoBaHue yaoobcTea obcnyXuBaHus;
TECTMPOBAHNE OOKYMEHTaUNU;
TeCTMpoBaHue npoueaypeobi.
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UNESCO OLeHOYHOE TECTUPOBAHUE.

==V VMY || Buanr TECTUPOBAHUA

0 TEecTUpPOBaHUE yoobcTBa NCMnonb30BaHUS -
nocriegoBartenbHas npoBepka COOTBETCTBUSA
NporpaMMHOro MPOAYKTa W AOKYMEHTauuu Ha Hero
OCHOBHbIM MOMNOXEHUAM TEXHUYECKOIO 3a4aHUS;

0 TEeCcTUpoBaHME Ha npepenbHblX obbemMax - NpoBepkKa
paboTtocrnocobHOCTU nporpaMmmbl Ha MaKcuUmarbHO
bonblwnx obbemax nOaHHbIX, Harnpumep, obbemax
TEKCTOB, Tabnuu, 6onbLWoM KonmyecTee pannoB n T.
n.;
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UNESCO OLeHOYHOE TECTUPOBAHUE.

==V VMY || Buanr TECTUPOBAHUA

0 TecTUpoBaHWE Ha NpefenbHbIX Harpyskax - npoBepka
BbINONTHEHMNSA nporpamMmbl Ha BO3MOXHOCTb
0bpaboTkm 6onbLWOoro odobema gaHHbIX, MOCTYNMUBLUNX
B TEYEHNE KOPOTKOrO BPEMEHMU;

0 TecTupoBaHuMe yaobcTBa akcnnyartauuy - adHanus
NCUXOSIONMYECKNX (PAKTOPOB, BO3HUKAKOLWIUX TPU
pabote C nporpamMMmHbIM  ODecriedeHuem; 3TO
TEeCTUPOBaHME MO3BONMAET OnpenennTb, yaobeH nu
NHTEpPdENC, He pasgpakaetr nMm UBETOBOE WU
3BYKOBOE COMPOBOXOEHNE U T. N.;

0 TecTupoBaHMe 3aluTbl - [MpoBepKa  3alluThl,
Hanpumep, OT HeCaHKUMOHMPOBAHHOIMO AocTyna K
nHdopmauuu;
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UNESCO OLeHOYHOE TECTUPOBAHUE.

——— Pt et T ¢ S v

Buasbl TectupoBanus

[

0 TeCTupoBaHue npom3BoaunUTeribHOCTU - onpeanerneHne

MPOMNYCKHOM CNOCOOHOCTU npwu 3alaHHOW
KOHMUrypaumm n Harpyske;

0 TecTupoBaHue TpeboBaHUN K NAaMATU - OnpeaereHne

peanbHbIX NOTPEDOHOCTEN B ONEPATUBHON N BHELLUHEN
NnamMsaTy;

TECTUpOBaHME  KOHurypaumm obopyaoBaHust -
npoBepkKa paboTocrnocobHOCTH nporpamMmmHoro
obecneyeHns Ha pa3HOM 0DopyaOBaHWUY;
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UNESCO OLeHOYHOE TECTUPOBAHUE.

Buasbl TectupoBanus

B ——

0 TecTupoBaHue COBMECTUMOCTHU - npoBepka
NpPeeMCTBEHHOCTM BepCUnN. B Tex Ccrnydyasx, ecnu
oyepegHaa BepCcUA CUCTEMblI MeHAeT doopmarthl
OaHHbIX, OHa OOIMKHa npeaycmMmaTpuBaTh
creunarnbHble KOHBEKTOPHI, obecneynBatoLime
BO3MOXHOCTb paboTbl € dannamu, co3gaHHbIMU
npeabigyLlien Bepcuen CUCTeMb,

0 TecTuMpoBaHme yaobCcTBa YCTAHOBKM - [MpOBeEpKa
ynobcTBa yCTaHOBKY;

0 TecTUpoBaHME HaOEeXHOCTU - NMPoBepKa HaOeXHOCTU
C MCNONb30BaHNEM COOTBETCTBYIOLLMX
MaTemMaTu4eckmx moaenen;
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UNESCO OLeHOYHOE TECTUPOBAHUE.

==V VMY || Buanr TECTUPOBAHUA

0 TecTMpoBaHME  BOCCTAHOBMEHUSI -  NpOBEpKa
BOCCTAHOBMNEHNUA  MporpaMmMHOro  obecneyeHus,
HanpuMep CUCTEMbI, BKMoYawLwen 0asy OaHHbIX,
nocne cboeB obopyaoBaHMA N NpPorpaMmmbi;

0 TecTupoBaHume yanobctBa obCNyXuBaHUA - NPOBEPKaA

CpeacTB obcnyXxuBaHus, BKITHOYEHHbIX B
nporpaMmmMmHoe obecnevyeHue;

0 TecTMpoBaHWe  OOKYMEeHTaumm -  TwaTenbHas
npoBepkKa OOKYMEHTaLUnu, Hanpumep, ecnu

OOKYMEHTaUNs COOEPXUT TMpuUMepbl, TO UX Bce
Heobxoammo nonpoboBaTh;

0 TecTupoBaHWe npoueaypbl - MNpPoOBepKa pPY4YHbIX
NnpoLeccoB, NpeanonaraemMbix B CUCTEME.
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O1reHOYHOE TECTUPOBAHUE

Llenbto Bcex npoBepoK ABNSAETCA MONCK HECOOTBETCTBUM
TEXHUYECKOMY 3aaHWUIO.

Tonbko nocne BbIMNONMHEHNS BCEX BUOOB TECTUPOBAHUS
NPOrpamMMHbIA MPOAYKT MOXET ObiTb NpeacTaBrieH
nonb3oBaTesto UNn K peanusauumn.

OpnHako Ha npakTuke oObl4HO BbLIMOMHAKT HE BCE BUAbI
OLIEHOYHOI0 TECTMPOBAHUS, TaK KakK 3TO O4EeHb A0POro
N TPYOOEMKO.

Onsa Kaxpgoro Tuna nporpamMMHoOro obecnevyeHus
BbIMOMNHAT Te BuAbl TECTUPOBAHUSA, KOTOpble
ABNSAOTCA AN Hero Hambornee BaXkHbIMM.
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Coaepixanue

o Buabl  KOHTponss  KadectBa paspabdaTbiBAaeMOro
nporpamMmHoro obecne4yeHus

o Py4HOM KOHTpOnb nporpaMmmMHoro obecneveHus
o CTpYyKTypHOE TecTupoBaHue
o PYHKUMOHaNbHOe TeCTUpoBaHue

o TecTupoBaHUS Moaynewu 7 KOMMJ1EKCHOE
TecTupoBaHue

o OueHo4yHoe TecTupoBaHue
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