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1. Ileuan M 33124 0CBOEHHA JUCIIHILTHHLI (MOIYJISA)

[lenmpr0 OCBOEHHE MUCIIUIMHBI «MeETOmbl TECTHPOBAHHUS  SBIIIETCS ITONIYYEHHE
YCTOHYMBEIX HABLIKOB CAMOCTOSTEIIBHOIO ITPOrPaMMHPOBAHHSA C ITPHMEHEHHEM COBPEMEHHBIX
ITPOrPaMMHBIX CPEACTB IJIS CO3MaHIS, PEIAKTHPOBAHISL, OTIIaAKH H TeCTHPOBAHH IIPOrPaMM.

B COOTBETCTBHH C }*’KﬂBElI—H—[Gﬁ IEJIBIO  ITIPH HMBYVUCHII JHCIIOUOIHBI CTABATCA CIICIVIOIITHE
3aJa'H.

- IIPHBHTHL HABBIKH paOOTHI B Cpejle BH3YaIbHOIO IIPOrPaMMHPOBaHH,
- JIaTh CBeJleHHS 00 OCHOBHBIX IIPHEMAX OTIAAKH H TeCTHPOBAHHS ITPOrPaMM,
- H3YYHTh OCHOBHEIE METOMBI TECTHPOBAHHS ITPOIPaAMM.

2. MecTo JHCIHIUIAHBI B CTPYKTYpe 00pa3oBare/ibHOH IPOrpaMMbI
Jucimomia «MeToApl TeCTHPOBAHHSA» BXOAHUT B BapHATHBHYIO YacTh AHCIIHIUIHH ITO

BEIOOpPY Onoka bl.

3. Kommerenuun oOy4awmnierocsi, GQopmMupyemMble B pe3yJbTare H3Y'1eHHA
JTA CIHILTHHBI

S.1. HanMeHOoBaHHE KOMIIE€TEHIIHH

Nunex | PopmynnpoBKa:

CITOCOOHOCTh BBINIOJHATH aJMHHHCTPHPOBAHHE CHCTEM YIIpaBIeHHS Oa3aMH
TTK-3 TaHHBIX, CHCTEMHOI'O ITPOrpaMMHOIO oOecIleueHHS HH()OKOMMYHHKAIHOHHOMH
CHCTEMBI OpraHH3aI[HH, VIIPaBIeHHE pa3BHTHEM HH()OKOMMYHHKAIHOHHOH
CHCTEeMBI OpraHH3aI[iH

CIIOCOOHOCTh  ITPOBOAHTEH  OPraHHM3aIllHOHHOE COIPOBOJKIAcHHE  pa3paboTKH,
OTJIAJKH, MOTH(HKAITHH H MOAJAePKKH HH() OPMAITHOHHBIX TEXHOJIOIHH H CHCTEM

[IK-6

B PE3VIIBTATC OCBOCHIA JHCITHILUIITHBI Gﬁ}HIﬂIGH_[I]IUICH HOJIKCEH.

= IIPHHITHIIE TECTHPOBAHILA,
= OCHOBHBIC KPHTCPHH TECCTHPOBAHILA,

3HATD
- C'IPE,TEI'HI-D TECTIIPDBHI—H[H H KPIITEPIHI BEBEPH_[EHI[H TECTIIPDEEIHI[H;
- OCHOBHEIE 3TAllkl TECTIIPDBEH—HIH.
- pﬂ?pﬂﬁﬂTBIBﬂTB Hﬂﬁﬂp TECTOB ILH HPDIPM Kak OCHORBEIBAACE Ha ¢g
CIIEITH(DHE IH TaK H €€ TEKCTE,
VMETBH LHQHKALR

= OHOEHHEATL KAYECTBO Hﬂﬁﬂpﬂ TECTOE,
-  IIpH HED@HD,[H]I?IDCTII CO3JaBATh CHCTCMY dBTOMATH3AITHH 3TAIIOB TECTHPOBAHI.

BJI AﬂETB =  METOHAMH TECTHPOBAHHA H OTIIAAKI ITPOIPAMMHBIX CPEJICTE,
-  CpPEICTBANII ABTOMATH3AITHH TCCTHPOBAHH A.

4. H%M%m&ﬁﬂﬂEPMHHE JUCIMILTHHBI (MO/XY.JIS)
NIEKTPOHHOWM nnnn%m
Ceptudmkar: ECDM%@%%@ TRobooosse

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

BbI100p M aHAJIN3 KPHTepHEB TeCTHPOBAHHA NPOTrPaMMbI
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[lenp B copepkaHHe: HAYUYHTHCS BHIIOIHATH aHAIH3 (DYHKI[HOHAIbHBIX BO3MOKHOCTEH
paspaloTaHHOH IIpOorpaMMBEI M OIIPENENSTh KPHTEPHH TECTHPOBAHHSA JUISA ITPOBEPKH
(PYHKITHOHAIBHBIX BO3MOKHOCTEH ITPOrPAMMGBI.

OpraHu3zaioHHas (popMa 3aHSITHI: ITPaKTHKYM.

Borrpock! ai1g obcyKacHMI Ha 1abopaTOPHOM 3aHSTHIH:

AHaim3 (PYHKIHOHAIBHEIX BO3MOKHOCTEH pa3paboTaHHOH ITPOrPaMMEI.

OrnpefeneHHe  KpPHTEPHEB  TECTHPOBAHHSA  JIA  IIPOBEPKH  (PYHKIIHOHAIBHBIX
BO3MOKHOCTEH ITPOrPaMMEL.

Annapamypa u mamepuansi. J{1s1 BBIIIOJIHEHHS 3aJaHHS HEOOXOJNM IIEPCOHAIIBHBII
KOMITLIOTEP, a TaKKe COOTBETCTBVIOIEE MabopaTOpHOH padoTe IporpaMMHOEe 0OeCIIeYEHIIE.

Vrkasanua no mexnuxe 6ezonacrnocmiu. CaMOCTOSTEIIFHO HE IIPOH3BOIHTh: YCTAaHOBKY H
yIalleHHE IPOrPaMMHOIO OOECIIeYeHHI, PEMOHT IIEPCOHAIBLHOIO KOMIbIoTEpa. COoOIMmoIaTh
I[paBHIIa TEXHHIYECKON OE30IMaCHOCTH ITPH PaboTe ¢ AIEKTPOOOOPY JOBAHHEM.

Teoperndeckoe o6ocHOBaHHE

Ipeboeaniia xk udeanb HOMY KpUmMepiio mecmupoeaHiis

- Kpurepuit 1omkeH OBITH JOCTATOYHBIM, T.€. ITOKA3bIBATh, KOIJla HEKOTOPOE KOHEYHOE
MHOJKECTBO TECTOB JOCTATOYHO JJIS TECTHPOBAHHS JTAHHOH ITPOTPAMMEL.

- Kpurepmi goinxeH OBITh ITONHBIM, T.€. B ClIy4ae OMMOKH JOMKEH CYIIECTBOBATH TECT
13 MHOKECTBA TECTOB, VIOBJIETBOPSIOIINX KPHTEPHIO, KOTOPBIH PacCKpPHIBAET OIMOKY.

- Kpurepmit gommxkeH OBITHP HaJeXKHBIM, T.€. IHFOOBIE JBa MHOKECTBA TECTOB,
VI OBJIETBOPSIOINX €MY, OJHOBPEMEHHO JIONKHBI PACKPBIBATH WM HE PACKPHIBATH OLIMOKH
IIPOTPAMMEBI

- Kpurepmit gomkeH ObITH JIETKO IIPOBEPSIEMBIM, HAIIPHMED BBEIUHCIISIEMBIM Ha TeCTaxX

JII1s1 HETPUBHAIIBHBIX KJIACCOB IIpOorpaMM B OOINEM cClIy4ae He CYIIECTBYET IIOIHOTO H
HaJ[e’KHOI'O KPHTEPHS, 3aBHCSIIETO OT ITPOrPaMM HIH CIEITH(PHKALHH.

[ToaTOMY MBI CTpEMHMCS K HIeallbHOMY OOIIEMY KPHTEPHIO Uepes3 peaIbHBIE YACTHEIE.

Knaccor xpumepues

CIPYKTYpHBIE KPHTEPHH HCITOIB3YIOT HH(OPMAIHIO O CTPYKTYPE ITPOrpaMMbl (KpHTEPHH
TaK Ha3bIBaeMoro "Oeoro smHka')

(DyHKIIHOHAIIBHEIE ~ KPHTEPHH (POPMYIHPYIOTCS B OIIMCAaHHH  TpeOOBaHMII K
ITPOrPaMMHOMY H3JETHIO (KPHTEPHH TaK Ha3bIBaeMOI'O "YepHOro SIHKa )

KpHTepnn cToXacTHYeCKOrO0 TeCTHPOBAHHS (POPMYIHPYIOTCS B TEPMHHAX ITPOBEPKH
HaIMYMS 33JJAHHBIX CBOHCTB YV TECTHPYEMOI'O ITPHUIIOKEHHS, CpeJACTBaMH ITPOBEPKH HEKOTOPOH
CTaTHCTHYE CKOH THITOTE3HI.

MyTaioOHHEIE KPHTEPHH OPHEHTHPOBAHLI Ha IIPOBEPKY CBOMCTB ITPOrPAMMHOIO
M3JIENTHS Ha OCHOBE Iojaxona MoHTe-Kapio.

Cmpyxmypnsie kpumepiit (knacc .

CTPYKTIYPHBIE KPHTEPHH HCIIONIB3VIOT MOJIETE IIPOrpPaMMEI B BHIE "OElIOoro smHKa', YTo
IpeIIoIaraeT 3HaHHe HCXOJHOrO TeKcTa IPOrPaMMEl HIIH CITeI[H(HKAIHH IIPOrpaMMbI B BHJIE
MMOTOKOBOro  rpada  yipaBieHHSI.  CTPyKTypHas HH(pOPMAI[HS IIOHATHA W JOCTYIIHA
pa3paboTUyHKaM ITOACHCTEM H MOAYIIEH IIPHIIOKEHUS, ITI03TOMY JAHHBIH KIIacC KPUTEPHEB YACTO
HCIIONIB3YETCSI  Ha  BTallax  MOXYJIBHOIO M HHTETPallHOHHOrO  TecTHporaHHA (Unit
testing, Integration testing).

CTPYKTYPHBIE KPHTEPHH OasHPYIOTCS HA OCHOBHBIX »31eMeHTax YI'II, omeparopax,
BETBSIX H ITYTSX.

YcrnoBHe KpHTepHSI TECTHPOBAaHHS KoMaH[ (Kputepuii C0) - HaOGop TecToB B

cc:m%%ﬁ%ﬁ%@ggmemlm IIPOXOKAEHHE KaKJIOH KOMaHJILI He MeHee OJHOro pasa.
CeprucndBO LIIAQBITE KPHTSPIEH; s Oy KAk JPABIUIO, HCIIOML3YETCSI B OONBIIIHX IIPOTPAMMHBIX CHCTEMAX,

Snanengefre YT KPHTEPIAFTIHIPAMEHHTE HEBO3MOKHO.
YcrnoBHe KpHTEpHS TeCTHPOBAaHHSA BeTBeH (kpurepuii Cl) - Habop TecToB B

AencTenGOBOKVITFIOCT P TOAZEECH 00eCIIeUHTh ITPOXOAACHHEC KaXJIOH BETBH HE MEHee OIHOIO pPa3ad. 10



OBt pakeHo B CTPY

JOCTATOYHO CHIIBHBIH M IIPH 3TOM SKOHOMHYHBIH KPHTEPHI, ITOCKOIBKY MHOXKECTBO BETBEH B
TECTHPYEMOM IIPHIOKEHHH KOHEYHO H HE TaK VK BelHMKO. J[aHHBIH KpPHTEPHIL 4YacToO
HCITONIL3YETCSA B CHCTEMAX aBTOMATH3AI[HH TECTHPOBAHH L.

YcnoBHe KPpHTEPHS Te CTHPOBAHHA ITyTeH (KpHTepHil C2) - Ha0Op TeCTOB B COBOKYITHOCTH
TOJKEH O0eCIIeUHTh ITPOXO0KIAeHIE KaKI0ro ITyTH He MeHee 1 pasa. Ecimi rporpaMma coaepKHT
IMKT (B OCOOEHHOCTH C HeSBHO 3aJaHHBIM YHCIIOM HTepalii), TO YHCIIO HTepaIHi
OrpaHHYHBAETCS KOHCTAHTOH (Y4acTo - 2, HIIH YHCIIOM KJIaCCOB BBIXOHBIX ITYTEH).

[IpuBeneH IIpHMEpP IIPOCTOH ITPOrpaMMmbl. PaccMOTpHTe YCIOBHS €€ TeCTHPOBAaHHSI B
COOTBETCTBHH CO CTPYKTYPHBIMH KPHTEPHSIMH.

1 public void Method (ref int x)

{
1f (x>17)
x=17-x;
1f (x—-13)
X =0;

S Lh = 2

}

[Tprvep IIPOCTOM ITPOrpaMMEL, JJ1S TECTHPOBAHH IT0 CTPYKTYPHBIM KPHTEPHIM
1 wvoid Method (int *x)

{
2 if (¥*x>17)
3 x=17-*x;
4 1f (*x=—-13)
5 *x=0;
6 )

[Iprmep mmpocTo IMporpaMMEel, 15 TECTHPOBAHNS II0 CTPYKTYPHBIM KPHTEePIHSIM
TecToBbIi HAO0OP H3 OJHOIO TeCTa, YAOBIETBOPSAET KpHTepHI0 kKoMaH/ (CO):
(X,Y)={(xBx=30, xBp1x=0)} MOKPBEIBAET BCE OIlepPaTOPHI TPacCHl 1-2-3-4-5-6
TecToBBIH HaOOp H3 IBYX TECTOB, VAOBIETBOPSIET KpHTepHIO BeTBeit (C1):
(X,Y)={(30,0), (17,17)} mobaBmsgeT 1 TecT kx MHOKecTBY TecToB ai1sg CO u Tpaccy 1-2-4-
6. Tpacca 1-2-3-4-5-6 mnpoxXoJUT dYepe3 BCe BEeTBH JOCTHKHMEBIE B oOIlepaTopax if mpH
yCcIIOBHH frue, a Tpacca 1-2-4-6 dyepe3 Bce BETBH, JOCTIDKHMBIE B OIeparopax 1f mmpH
ycIoBHH false.
TecToBBIN HaOOP H3 UETHIPEX TECTOB, YIOBIETBOPSAET KpHTepHIO ITyTeH (C2):
(X,Y)={(30,0), (17,17), (-13,0), (21,-4)}
HaGop ycnoBHi A1 IBYX OoIlepaTopoB 1f ¢ MeTkaMH 2 H 4 IIpHBeleH B TaOmmna |
Taomma 1. YcnoBus oneparopoB if
(30,0)(17,17)(-13,0)(21,-4)
2if (x>17) > < < >

4if (—13) £ H# = =

Kpurepmii nmyreni C2 IpoBepseT IporpaMMmy Oolee TINATENbHO, YeM KpHTepHH - Cl,
OJTHAKO Ja’Ke €CIIM OH VIOBJIETBOPEH, HET OCHOBAHHH YTBEPKIaTh, UTO IIpOorpaMMa pealn3oBaHa
B COOTBETCTBHH CO CITEI[H(PDHKALHEH.

Hammpumep, ecmn chnenpdukaiiisa 3afaeT YCIoBHe, 4TO |X|<=100, HEeBBIITOIHHMOCTE
KOTOPOr0 MOYKHO ITOATBEPAHTL Ha TecTe (-177.-177). JleHcTBHTEILHO, OIepaTophl 3 H 4 Ha
Tecte (-177,-177) He H3MeHST BelHMYHHY X—-177 H pesynbTar He OyJeT COOTBETCTBOBAaTh
CHEHI@IH{H&}\%}*HT nogrcaH

CIpYRTYPHLI®AKPHTEPHI HE TIPOBEPSIOT COOTBETCIBHE CIIeIM(PHKAI[HHA, €CJIH OHO HE
PYKTYPE “TIPOrpandibl. T103TOMY TIPH YCIIENHOM TeCTHPOBAHHH TIPOTPAMMEI 110
" KpuTepro C2 MbI " MOKEM He 3aMETHTD OIIHOKY, CBS3aHHYIO C HEBBIIIOJIHEHHEM HEKOTOPHIX
- I}"C:_.'IIDE_II]_III___G}'[I:E:I_[I}I_(I?I_]Z__[{@J__[_I]II TpeOOBaHIIIA.




CojnepskaHHe OTYeTa H ero (hopma

- [logroTroBeTe OTYET, B KOTOPOM ITOITHOCTBIO OIIHMIIHTE BBIIOIHEHHE 3alaHIIL.
- Ot4yer o madopaTopHOH padoTe MOIKEH COMEPKATh:

- HaspaHue paboTHI,

- Llemmp mabopaTtopHOH padoOTHI,

- DOPMYIIHPOBKY 3aJaHHS H TEXHOIOIHIO €I'0 BBIITOIHEHI,

- OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

KOHTPOIBHEIE BOMTPOCHI:

1. Dramel pa3paloTKH ITPOrpaMMHOIO OOeCIleYeHHS M S3Tallbl KH3HEHHOI'O I[HKIIA
ITPOIPAMMEI.
BpeMeHHBIe [HarpaMMBbl JaHHBIX 3TaIloB.
OO60CHOBaHNE HEOOXOIHMOCTH PACCMOTPEHHS METOAOB TECTHPOBAHILS IIPOTPAMM.
OrnpeieneHNI TecTa, TeCTHPOBAHH S, YIaUYHOIO TeCTa.
DKOHOMHKA TECTHPOBAHH L.

Vi

3angira 1ad0paTopHOH PadoTEI
[To pe3ympTaTaM oOT4YeTa, IIPeJCTAaBIEHHOIO B ITHCBMEHHOH (opMe, IIPOBOIHTCS

co0eceoBaHHE, KOTOPOe HMeeT KOHTPOITHPYIOIIYIO H YUeOHYIO (DYHKITHH.

JlabopaTropHas padora 2

MoayibHOEe TECTHPOBAHHE Pa3padoTaAHHOI0 NPHIO/KeHHSA

Llenbs M comeprkaHHe: CO37aBaTh ITPIIOKEHHS, COCTOSIIHE M3 HECKOIBKHX MOIYIEH H
YMETh TECTHPOBATh KAXKJIBIH MOLYIIb.

OpraHu3aioHHas (popMa 3aHITHIL: ITPaAKTHKYM.

Borpocs! a1 o6CcyKIaeHHS Ha J1ab0opaTOPHOM 3aHSTHH:

PaspaboTKa IIPIIoKEeHIS, COCTOMIIET O H3 HECKOIBKIX MOIYJIEH.

TecTHpoBaHe KaXI0r0 MOIYIIS.

Annapamypa u mamepuansi. J{1s1 BBIIIOJIHEHHS 3aJaHHS HEOOXOJNM IIEPCOHAIIBHBII
KOMITLIOTEP, a TaKKe COOTBETCTBVIOIEE MabopaTOpHOH padoTe IporpaMMHOEe 0OeCIIeYEHIIE.

Vrkasanua no mexnuxe 6ezonacrnocmiu. CaMOCTOSTEIIFHO HE IIPOH3BOIHTh: YCTAaHOBKY H
yIalleHHE IPOrPaMMHOIO OOECIIeYeHHI, PEMOHT IIEPCOHAIBLHOIO KOMIbIoTEpa. COoOIMmoIaTh
I[paBHIIa TEXHHIYECKON OE30IMaCHOCTH ITPH PaboTe ¢ AIEKTPOOOOPY JOBAHHEM.

TeopeTrnueckoe 060cHOBaHIE

Kaxxmas cimoHas IIporpaMMHasl CHCTeMa COCTOHT H3 OTAEeNIbHBIX 4YacTeH — MOMYIIeH,
BBITIOJIHSIFOINNX TY WIH HHYIO (DYHKIIHEO B COCTaBe CHCTEMEI. [[JISI TOro, YTOOBI YIOCTOBEPHTHCS
B KOPPeKTHOH paloTe CHCTeMBI B IEIOM, HeOOXOJHMO BHayaje ITPOTECTHPOBATh KayKIbIi
MOIYIIb CHCTEMBI B OTACIBHOCTH. B cioy4yae BOSHHKHOBEHHS ITPOOIEM ATO ITO3BOJIMT ITPOIIE
BBISIBHTh MOJYIIH, BBI3BABIIHE IMPOOJIEMY, H YCTPaHHTh COOTBETCTBYIOIIHE JAe(eKThl B HHX.
Takoe TecTHpOBaHHEe MOAYIeH II0 OTAENbHOCTH IIONIYYIJIO HasbIBaHHE MOMIYIBHOIO
TecTHpoBaHHA (unit testing).

Il Kakgoro MOMYJIA, ITOABEPraeMoro TeCTHPOBAHHIO, pa3pabaThIBAaeTCsS TECTOBOE
OKpY’KeHHe, BKIIOUaroIee B ceOs ApaiiBep M 3ariIyIIKH, TOTOBITCSA TecCT-TpeOOBaHHSI M TecT-

TUTaHBI, QIARSKMEAFOTTIIE KOHKDETHEIC TECTOBBIE IIPHMEDEL.
QNEKTPOHHOW MOANMCHIO
Ceprudmcar 2005 OB s HEH A sMOAYIRHOTO TECTHPOBAHHSA — YAOCTOBEPHIBCS B COOTBETCTBHH

Brapenepp e OUBAHPBINE KAFKAOFO'OFEAEIIbHOIO MOIVIISI CHCTEMEI IIEpel]] TeM, KaK OYIEeT IPOH3BEAEHA €TI0
HHTEr'PALMs B COCTAB CHCTEMBEIL.
Neictautenen: ¢ 19PHPIPATONIOB XNOJIE MOJTYIIBHOI'O TECTHPOBAHH S PEIAIOTCSA YUETHIPE OCHORHEIE 3a(a Y.
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[ToHCcK M TOKYMEHTHPOBAHHE HECOOTBETCTBHH TpeOOBAaHHAM — 3TO KIIaCCHYECKas 3ajaya
TECTHPOBAHHS, BKIIIOYAKOINAA B ce0s He TOIBKO pa3paloTKy TECTOBOI'O OKPYKEHHS H TECTOBBIX
IIPUMEPOB, HO H BBIIIOJIHEHHE TECTOB, IIPOTOKOIHPOBAHHE PE3VIILTATOB BBIITOITHEHHSL
COCTaBIIEHHE OTYETOB O IIpoliieMax.

[Togmepxxa pa3zpaboTKH H pedaKTOpPHHIa HH3KOYPOBHEBOH apXHUTEKTYPHl CHCTEMEBI H
MEKMOIYIIBHOIO B3aHMOJIEHCTBHS — 3Ta 3a7aya OOJIbINEe CBOHCTBEHHA 'TErKHM' METOMOIOTHIM
THIla XP, rIe NOpHMeHSeTcS IIPHHIHII TeCTHpOoBaHHSA Iiepel paspaborkoi (Test-driven
development), IIpH KOTOPOM OCHOBHBIM HCTOYHHKOM TPeOOBaHMH IS ITPOrPaMMHOIO MOZYILI
SIBJISIETCS TECT, HAIMCaHHBIN JIO caMoro Monayisd. OJIHAakKo, gaxe IIPH KIaCCHYECKOH CXeMe
TECTHPOBAHHSI MOIYIIBHBIE TECTHI MOTYT BRISIBHTH ITPOOJIeMEI B JH3aHHe CHCTEMBI H HEJIOTHYHBIE
IUTH 3aITyTaHHBIE MeXaHH3MBI PaOOTHI ¢ MOLYIIEM.

[Togmepxxa pedakTopHHTa MOAYIIEH — 3Ta 3ajaya CBsA3aHaA C IIOAJEP:KKOH IIpoliecca
H3MEHEHHS CHCTEMBI. J[OCTaTOYHO 4YacTo B XOAe pa3palorku TpeOyercs IIPOBOIHTH
pe(aKTOPHHT MOIYJIEH HJIM HX I'PYIII — ONTHMH3AIHIO HIIH ITOITHYIO IEPEAENKY IIPOrpaMMHOLO
KOJa C I[ENBI0 IIOBHIIIIEHHS €r0 COITPOBOKIAEMOCTH, CKOPOCTH PpadOTHI WIH HaJIEKHOCTH.
MoOIynpHEIE TECTHI IIPH 3TOM SBJITFOTCS MOIIHBIM HHCTPYMEHTOM IS IIPOBEPKH TOIO, 4YTO
HOBBIH BapHaHT ITPOrpaMMHOI0 KoAa padoTaeT B TOYHOCTH TaK JKe, KaK M CTaphIH.

[Tognepxxa ycTpaHeHHS JAe()eKTOB H OTIIAJKH — 5Ta 3ajlaya COIpsDKeHa ¢ oOpaTHOH
CBSI3BI0, KOTOPYIO ITOIYYAarOT Pa3spaldOoTUHMKH OT TECTHPOBIIHKOB B BHIE OTUETOB O IpodiieMax.
[IogpoOHEIe OTYeTHI © IIpoOlIeMax, COCTABIEHHBIE Ha A3Talle MOIYIBHOI'O TeCTHPOBAHHSL
TTO3BOMISIFOT JIOKAIIH30BaTh H YCTPAHHTh MHOTHE Je(eKThl B IIPOrpaMMHOI CHCTeMe Ha PaHHHX
CTaAISIX ee pa3paOOoTKH HIH pa3paboTKH ee HOBOH (DYHKIIHOHAIIbHOCTH.

B cuiay TOro, 4ro MOXAYIM, IIOABEpPracMbl€ TECTHPOBAHHIO, OOBIYHO HEBEIHKH IIO
pasMepy, MOIYIBHOE TeCTHPOBAHHE CUHTaeTCS HaHOoIee IPOCTHIM (XOTS H JOCTaTOYHO
TPYAOEMKHM) 3TalloM TECTHPOBAHHS CHcTeMbI. OJHAKO, HECMOTPS Ha BHEIIHIOK ITPOCTOTY, C
MOJIYIIbHBIM TECTHPOBAHHEM CBI3aHO JABE IIPOOIIEMEL.

He cyiiectByeT eQMHBIX ITPHHIIHIIOB OIIPEAEIIEHHS TOr0, YTO B TOUYHOCTH SBIISETCS
OTAEIIbHBIM MOJIYIIEM.

Pasmuiis B TPaKTOBKe CaMOr'o ITOHSATHS MOIYIIBHOIO TECTHPOBAHHSA — ITOHHMAETCS JIH
1o HHM OO0O0COONIEHHOE TECTHPOBAHHE MOAYISL, paboTa KOTOPOro IOAACPKHBAETCS TOJIBKO
TECTOBBIM OKPY2KEHHEM, HIH Peub HAET O IPOBEPKE KOPPEKTHOCTH PAbOTHI MOIYIIS B COCTABE
yKe pa3paboTaHHOHM CHCTEMEBI. B ITocnemHee BpeMsS TEPMHH "MOAYIIBHOE TECTHPOBAHHE" dYallle
HCITIOJIb3YETCS BO BTOPOM CMEICIIE, XOTS B 3TOM CIIy4Yae peub CKopee HAET 00 MHTErPalliOHHOM
TECTHPOBAHHI.

TpagHIMOHHOE OITpPeIelIeHHe MOAYIIS ¢ TOUKH 3PEHHS €r0 TECTHPOBAHHSI. "MOAYIL — 3TO
KOMITOHEHT MHHHMAIILHOI'O pa3sMepa, KOTOPBIH MOXKET OBITh HE3ABHCHMO ITPOTECTHPOBAH B XOJE
BepH(HKAITHH ITPOrPaMMHOM CHCTEMBI". B peallbHOCTH 4acTO BO3HHKAIOT ITPOOIEMBI C TEM, UTO
cunTaTh MoxyineM. CYIIECTBYET HECKOIIBKO ITOIXOA0B K JAHHOMY BOITPOCY:

MOAYIIb — 3TO YacTh ITIPOrPAMMHOIO KOJA, BHIMOMHSIIOINAS OAHY (DYHKIHIO C TOYKH
3peHH S (P YHKI[HOHAILHBIX TpeOOoBaHHI,

MOIYJIb — 3TO IPOrPaMMHBIH MOAYIIb, T.€. MHHHMAIBHBIH KOMIDUIMPYEMBIH 3IIEMEHT
IIPOrPaMMHOH CHCTEMBI,

MOJYJIIb — 3TO 3aj[aya B CIIMCKe 3aJa4 IpoeKTa (C TOYKH 3PeHH eT0 MEHEIKEPA),

MOIYJIb — 3TO YYACTOK KOJla, KOTOPHIH MOKET YMECTHTHCS HAa OJHOM SKpaHE IIH OJHOM
mcTe OyMarm,

MOJYJIb — 3TO OJHH KJIacC HIIH HX MHOJKECTBO C €JHHBIM HHTEeP(EHCOM.

OOBIYHO 3a TECTHPYEMBIH MOAYIIb IIPHHHMAETCS THOO ITPOrpaMMHBIH MOAYIL (eIHHHIA

MEHg I
Kﬂmmsgﬁm m%ﬁ%}% eCIIM CcHCTeMa paspalaTeIBacTCI Ha IPOILEAVPHOM  S3BIKE
Cepru POTRAMMUROBAHI L5 7 EODs00IAEC, ECIH  CHCTEMA  pas3padaThIiBacTCs Ha  OOBEKTHO-
BnanengypHEHTHAPOB AT OM SBIRe e
B ciaydae cHCTEM, HAIlHCAaHHBEIX Ha IIPOLEAYPHBIX S3BIKAX, IIPOIECC TECTHPOBAHH S
eicTenMOAYIII0S APOMCROIMES TaK - I KakIOro MOIVIIS paspabarTelBacTCAd TECTOBBIH IpanBED,



BBI3BIBAFOINHI (DYHKIIHH MOJIYIS H COOHpPAIONTHI Pe3ylIbTaThl HX PaOOTHI, H HAOOp 3ariyllek,
KOTOPBIE HMHTHPYIOT IIOBeJieHHe (PYHKIHMH, colepKalpxcsd B JIPYyTHX MOIYIIIX H He
TOMMAJAOIMX IIOJ TEeCTHpPOBaHME MJaHHOrO MoOAyiIsa IIpu TecTHpoBaHHH  OOBEKTHO-
OPHEHTHPOBAHHLIX  CHCTEM CYILIECTBYET PSI OCOOEHHOCTET, IpexKIe BCETO
BEI3BAaHHBIX HHKATICYIISIHEH JaHHBIX H METOJOB B KIIaccax.

B ciaydyae OOBEKTHO-OPHEHTHPOBAHHBIX CHCTEM OO0Jlee MEJKOe [AeleHHE KIacCOB H
HCITOJIb30BAHIE OTJEIbHBIX METOAOB B KAaueCTBE TECTHPYEMBIX MOAYIIEH Helelecoo0pasHO B
CBSI3H C TEM, 4YTO JJI TECTHPOBAHMS Ka)KIOro MeTofa Iorpebyercs pa3paboTkKa TECTOBOIO
OKPVKEHHS, CPaBHHMOI'O IIO CIIOKHOCTH C VK€ HaIlMCaHHBIM ITIPOrPaMMHBIM KOJOM Kiacca.
KpoMe Toro, AEKOMITO3HIMHS KiIacca HapyINAeT ITPHHIIHIT HHKAIICYIISIHIH, COITIACHO KOTOPOMY
O0OBEKTHI KaXKIOro Kiacca MOIKHBI BeCTH ce0s KaK eQHHOE IIEJIOe C TOYKH 3PEHHS JIPYIHX
OOBEKTOB.

[Iporiecc TecTHpOBAaHHMS KIacCOB KaK MOJVIIEH HHOIZAa HasbIBalOT KOMITOHEHTHBIM
TECTHPOBAaHHEM. B XOJle TaKOro TECTHPOBAHHE ITPOBEPSAECTCS B3aHMOIECICTBHE METOLOB BHYTPH
Klacca H IIPaBHILHOCTH JOCTYIIAa METOMOB K BHYTPEHHHM JaHHBIM Kiacca. IIpH TakoM
TECTHPOBAaHHH BO3MOXXHO OOHApYyKeHHe He TOIbKO CTaHJapPTHBIX Oe(eKTOB, CBS3aHHBIX C
BEIXOJ[aMH 3a T'PaHMI[LI JHAIla30Ha HIIH HEBEPHO PEealIH30BAHHBIMH TPeOOBaHHSAMH, a TaKXKe
OOHapyKeHHe CIleI[H(pHYECKHX Je(]eKTOB OO0BEKTHO-OPHEHTHPOBAHHOIO  IIPOrPaMMHOIO
O0ECIICUEHH .

Te(peKTOB HHKAIICYIISI[HH, B pPe3ylbTaTe KOTOPHIX, HaIlpHMeP, COKPHIThIE JaHHbIE KIacca
OKAa3bIBAETCS HeJOCTYITHRIMH ITPH ITOMOIIH COOTBETCTBYIOIIMX ITYOIIMYHBIX METO/IOB,

Ie(peKTOB HACIeJOBaHHS, IIPH HaJIHYHH KOTOPBIX CXeMa HacJlIeJOBaHHS OIOKHPYeT
Ba)KHBIE JaHHEIE HJIH MeTOABI OT KJIACCOB-TIOTOMKOR;

ne(peKTOB ITOMMMOpP(H3Ma, ITIPH KOTOPHIX ITOMHMMOP(QHOe ITOBeJ[cHHEe KIacca OKa3hbIBAeTCs
pPacIpOCTPAaHEHHBIM He Ha BCE BO3MOJKHEIE KIIACCHI,

Te(peKTOB HHCTAaHI[HPOBAHHS, IIPH KOTOPBRIX BO BHOBh CO3J[aBacMBIX 00BbeKTaxX Kiacca He
YCTAHABIIHBAIOTCS KOPPEKTHBIE 3HAYEHHS IO YMOITYAHHIO ITAPaMETPOB M BHYTPEHHIMX JaHHBIX
KIIacca.

OJIHaKo, BEIOOP KiIacca B KaUeCTBE TECTHPYEMOI'O MOIYIII HMeeT H PSI COIPSKeHHBIX
IpoOIIEM.

OrmpepelleHHe CTEIEHH ITOJIHOTHI TECTHPOBAHHS Kilacca. B TOM ciaydae, ecliH B KaueCTBE
TECTHPYEMOI'O MOJYIIS BRIOpaH KIIacC, He COBCEM SICHO, KaK OIPEAEISATh CTEIEHDb ITOIHOTHL €r0
TecTHpoBaHUA. C OJHON CTOPOHBI, MOKHO HCIIOIBL30BaTh KIIACCHUECKHH KPHUTEPHI ITOITHOTEI
TIOKPBITHS IIPOrPaMMHOIO KOJia TeCTaMH: ECIIH IIOITHOCTBIO BBIIIOIMHEHBI BCE CTPYKTYPHBIE
BIIEMEHTHl BCeX METOMOB, KaK ITYOIIHYHBIX, TAK H CKPBITBIX, — TO TECTHI MOKHO CUHMTAaTh
TTOJTHBIMH.

OJHAKO CVYINECTBYET allbTEPHATHBHBIH ITOAXOJ] K TECTHPOBAHHMIO Kiacca, COIJIACHO
KOTOPOMY BCe ITYOIHYHBIE METOIBI JAONKHBI ITPEIOCTABIATH IIOIB30BATEND JAaHHOIO Kilacca
COITIACOBAaHHYIO CXeMy paldoTel H JOCTaTOYHO IIPOBEPHTH THITHMYHBIE KOPPEKTHBIE H
HEKOPPEKTHBIE CLEHAapHH PaboThl ¢ AaHHBEIM KiIaccOM. T.e., HallpHMeEp, B Kiacce, OOBEKTHI
KOTOPOI'0 ITPe[CTAaBILIIOT 3allTHCH B Tele(OHHOH KHIDKKE, OJHHM H3 THITHYHBIX CI[eHAapHEB
paborel Oyaer "Cosgars 3almch —+ HCKATh 3allCh M HAHTH €€ —3 VIaIHTh 3alllCh —
HCKAaTh 3aIlHCh BTOPHYHO H ITOIYYHTE COOOIIEHHE 00 ormoKe" .

Pasmuumss B STHX [ABYX METOMAX HAIIOMHMHAIOT Pa3IHUHSI MEKAY TeCTHPOBAaHHEM
"yepHoro" u "OGeoro" SIHMKOB, HO HA CaMOM JIelle BTOPOH IIOAXO OTJIMYAETCSA OT "YEPHOrO
sIpKa" TeM, YTO (PYHKI[HOHAJIbHBIE TPeOOBaHHI K CHCTEMe MOI'YT OBITh COCTABJIEHEI HA YPOBHE
Ooree BBICOKOM, YEM OTJEIBHBIE KIIACCHI, H YCTAHOBIIEHHE aJeKBATHOCTH TECTOBBIX CIL[EHAPHER

Ipeﬁﬂﬂagqﬁ% ﬁﬁ%ﬁf}a& OTKYII TECTHPOBIIHKY.
sbmear 2codIPOTOKOHHPOBAHIE COCTOMHII 00BEKTOB H HX H3MeHeHHH. HeKoTropeie METOMBI Ki1acca
Tipe IHASHAYEHBI “HE'“ I BBLAaYd HH(QOPMAaIHH IT0JIb30BATEeIf0, a JJII H3MEeHEHHS BHYTPEHHHX

IaHHBIX 00OBbeKTa Kilacca. 3HaYeHHe BHYTPCHHHX HJaHHbIX o0OBeKTa OIIPEACIACT €I'0 COCTOMHIIC B

leicTevKaKIBET 0Tl b HBIH “MOMEHT BPCMCHI, d BbI30B MCTOJO0B, H3MCHAIOIIIX ddHHBIC, H3MCHACT H
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cocTostHHE 00beKTa. [IpH TecTHpOBaHHH KIIacCOB HEOOXOIHMO ITPOBEPSATH, YTO KJIacc ajeKBaTHO
pearHpyeT Ha BHEIIHHE BBI3OBEI B IFOOOM H3 cocTosHHil. OJHAKO, 3a4acTyl0 H3-3a
HHKAIICYIISIMH ~ JaHHBIX  HEBO3MOXKHO  ONpeJelINTh BHYIPEHHEe COCTOSHHE  Kiacca
ITPOrPaMMHBIMH CIIOCOOaMH BHYTPH JpaiBepa.

B sTOM coyyae MOKET ITOMOYb COCTABIEHHE CXEMEBI IOBeAeHH 00beKTa KaK KOHEYHOIO
aBTOMaTa C ONpeJelleHHBEIM HaOopoM cocTOosHHI. Takasg cxXeMa MOXET BXOJHTh B
HH3KOYPOBHEBYIO ITPOEKTHYIO JOKYMEHTAIMIO (HAIIpHMEDP, B COCTAaBE OITHCAHHSI apXHTEKTYPBI
CHCTEMBI), a MOKET COCTABIIATHCS TECTHPOBIMMKOM IIH Pa3padOTYHKOM Ha OCHOBE
(YHKIIHOHAIBEHBEIX TPeOOBaHMII K CHCTEME. B IIOCHeJHEM cily4yae IJIS OINpeJelIeHHSI BCexX
BO3MOJKHBIX COCTOSHHHH MOJKET ITOTpeOOBaThCSd PYYHOH aHAIH3 IIPOrPaMMHOIO KoJa H
OIpeJIelIEHHE ero COOTBETCTBHSA TPeOOBAaHHSAM. ABTOMAaTH3HPOBAaHHOE TECTHPOBAHHE B 3TOM
CIIydyae MOXKET JIMIIb OMNpPEeAelIHTh, II0 BCEM JIH BBIIBICHHBIM COCTOSHHSM OCYIIECTBIISUIHCE
TIEPEXO/BI H BCE JIIH BO3MOIKHEIE PEAKIIHH ITPOBEPSIIHCH.

TectupopaHne H3MeHeHHH. KakK yKe YIIOMHHAIOCh BBIIIE, MOAYIIEHBIE TECTEI — MOIIHBIH
HHCTPYMEHT ITPOBEPKH KOPPEKTHOCTH M3MEHEHHII, BHECEHHBIX B HMCXOIHBIH KOJ ITIpH
pedakTopuHre. OHAKO, B pe3ylbTaTe peaKTOpHHIA TOIBKO OJHOIO KIacca, KaK ITPaBHIIO, HeE
MeHsIeTCS €ro BHEIMHHH HHTepdelc ¢ APYTHMH KiIaccaMH (HHTepP(EHCE MeHSEOTCS IIPH
peakTOpHHIe cpa3y HECKOJBKHX KIIacCcOB). B pesynbrare OOBMHBIX 5BOIFOLHOHHBIX
H3MEHEHHII CHCTEMBI Y Kilacca MOKET MEHSThCS BHEIIHHI HHTepdeHc, IIPHYEM KaK IIO
(popMaIbHBIM (H3MEHSIOTCSI HMEHa H COCTaB METOJOB, HX IlapaMeTIphl), TaK H IIO
(PYHKIIHOHAIBHBIM IIpH3HaKaM (IIPH COXPaHeHHH BHEINMHEero HHTepdelica MeHSeTCS JIOTHKA
paboTHI MeTOZOB). IS IpOBEIeHHS MOy IbHOI'O TeCTHPOBAHHS KiIacca ITocile TaKHX H3MEHeHHI
nmorpedyeTcss H3MeHEHHE JpaiiBepa H, BO3MOKHO, 3arimymek. Ho TOIbKO MOIYIBHOIO
TECTHPOBAaHHSI B JaHHOM CIy4ae HEJOCTaTOYHO, HeOOXOAMMO TakKKe IIPOBOJHThE H
HHTETrPAlHOHHOE TeCTHPOBAHHE JaHHOI'O Kiacca BMECTE CO BCEMH KJIacCaMH, KOTOPHIE CBS3aHBI
C HHM ITO JAHHBIM FUIH ITO YITPaBJIEHHIO.

BHe 3aBHCHMOCTH OT TOro, Ha KakKHe MOIYIH, IIOABEpPracMele TeCTHPOBAHHIO,
pa30OHBaETCs CHCTEMA, PEKOMEHIYETCS H3IOKHUTh IIPHHIUIIEI BEIIEIIEHHS TECTHPYEMBIX MOAYIIEH
B IUIaHE M CTpaTerHH TEeCTHPOBAaHHSI, a TakKkKe COCTAaBHThL Ha 0Oas3e CTPYKTYPHOH CXEMBI
APXHTEKTYPHI CHCTEMBI HOBYIO CTPYKTYPHYIO CXeMY, Ha KOTOPOH OTMETHTh BCE TECTHpPYyeMEbIE
MOJYIH. OTO ITO3BOIIMT CIIPOTHO3HPOBATh COCTAaB H CJIOKHOCTh JpaHBEepOB H 3ariyIlek,
TpeOyeMBIX JUIS MOJAYIIBHOIO TECTHPOBAaHHS CHCTEMBL lakasd CXeMa TakKke MOXKET
HCITONIb30BATHLCS TO3KE Ha ATalle MOAYJIBHOIO TeCTHPOBAHMS JUIS BEIAEIICHHS YKPYITHEHHBIX
TPYIIIT MOIYIIEi, ITOABEepracMbIX HHT eI PALTHH.

BHe 3aBHCHMOCTH OT TOrO, Kakasd MHHHMAJIbHASl €JHHHI[a HCXOJHBIX KOJOB CHCTEMBI
BEIOHpaeTcs 3a MHHHMAIBHBIH TeCTHPYEMBII MOXYIIb, CYINECTBYET e€Ile OJHO Pa3lHYHE B
MTOAXO0AAX K MOIYIIbBHOMY TECTHPOBAHHIO.

[IepBEIH MOAXO K MOAYIIBHOMY TECTHPOBAHHIO OCHOBBIBAETCS Ha ITPEIIIONIOKEHHH, YTO
(PYHKIIHOHATBHOCTh Ka)XJIOr0 BHOBb pa3pab0OTaHHOIO MOAYIIS MJOIDKHA IIPOBEPSTHCA B
aBTOHOMHOM peknMe Oe3 ero HHTerpalliH C CHCTeMOH. 34ech JUIS KaXIOrO BHOBb
pa3zpabaThIBaeMOIr0 MOMAYIIS CO3JAaeTCs TECTOBBIH JIpaiBep H 3ariyllKH, ITPH ITOMOIIH KOTOPBIX
BBITIOJIHSIETCSI HA0OP TeCTOB. TOIBKO ITOCHE YCTPaHEHHS BCEX JIe(DEKTOB B aBTOHOMHOM PEXKIME
IIPOM3BBOJUTCSI HHTETPAIMA MOAYIISL B CHCTEMY H ITPOBOJHTCS TECTHPOBAHHE Ha CIIEAYIOIIEM
yPOBHe. J[OCTOMHCTBOM JaHHOIO ITOJXOAa SBISeTcS Oojlee IpOCTasl JIOKAIH3aIHSI OIMHOOK B
MOJIYJIE, IIOCKOIBKY ITPH aBTOHOMHOM TECTHPOBAHHH HCKIIOYAETCS BIHSHHE OCTaIbHBIX YacTeiH
CHCTEMBI, KOTOPOEe MOKET BBI3BIBaTh MAaCKHPOBKY Je(eKTOB (3(P(eKT YeTHOro YHClIa OIHOOK).
OCHOBHOH HEJOCTAaTOK JJAHHOI'O METO/[a — ITOBEIIIEHHAS TPYI0eMKOCTh HAITHCAHHA JPaHBEPOB H

BMME%%%%W%@MI NOJDKHBI aJIeKBaTHO MOJIEITHPOBAThH ITOBEJIEHHE CHCTEMBI B
Cepruch PR EHRE: CHAFALTHSX ;5 A ARANBEP: TOKEH HE TONBKO CO3JaBaTh TECTOBOE OKPYKEHHE, HO U
BranengiITHPOBAT B BHYTPEHHES€0CTOSHIE CHCTEMEI, B COCTaBe KOTOPOH JOMKeH (PYHKITHOHHPOBATh

MOIYIIb.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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BTopoil 1oAaxoa IOCTPOeH Ha IIPEANOIOKEHHH, YTO MOAYJIbL BCe PaBHO padoTaeT B
COCTAaBE CHCTEMBI M €CIH MOIVIH HHTEeTPHPOBAaTh B CHCTEMY IIO OJHOMY, TO MOKHO
IIPOTECTHPOBATH IIOBEJEHHE MOAVIIS B COCTaBe BCEH CHCTEMBI. OTOT ITOAXOJ CBOHCTBEHEH
OOJBIIIMHCTBY COBPEMEHHBIX "OOIErYeHHBIX" METOJOIOTHH Pa3padboTKH, B TOM urcle H XP.

B pesyineTare IpHMeEHEHHS TaKOro ITOAXOJa Pe3KO COKpallfaloTcs Tpyao3aTpaThl Ha
pa3paboTKy 3ariIyIleK H APalHBEepPOB — B POJIH 3ariIyIIEK BBICTYIIAET ViKE OTTECTHPOBAHHASI YaCTh
CHCTEMEI, a JpaiiBep BBIIIOTHSIET TOIBKO (PYHKIIHH IlepeJauyd H IIpHeMa JaHHBIX, He MOJIEITHPYS
BHYTPEHHEE COCTOSIHHE CHCTEMBL.

TeM He MeHee, ITPH HCIIONIB30BaHHH JaHHOIO METOJA BO3PACTAET CIIOKHOCTh HAITHCAHHSI
TECTOBBIX IIPHMEPOB — JIIS IIPHBEAcHHA B HYKHOE COCTOSHHE CHCTEMBI 3arfIVIIEK, KaK ITpaBHIIO,
TpeOyeTcs TOINBKO YCTAHOBHTh 3HAUEHHS TeCTOBBIX IIEPEMEHHBIX, a IS IIPHBEACHHS B HYKHOE
COCTOSIHHE YacTH PealbHOH CHCTEMBI HEOOXOIHMO BBIIIOJHHTH LEJIBII CLEHApHi. KaKIpIi
TECTOBBIH IIPUMEP B 3TOM CIIY4ae JOIKEH COAEPKATh TAKOH CIIeHApPHIH.

KpoMe TOoro, mpu 3TOM IIOAXOJE HE BCErMa YAAeTCS JIOKAIM30BaTh OINMMOKH, CKPBITBHIE

BHYTPH MOJYIISL, KOTOPhIe MOT'YT IIPOSBHTHCS IIPH HHTETPAIH CIeTYIOIHX MOTYTICH.

Co31aTh TECTOBOE OKPYKEHHE H 3aIlyCTHTh MeTOJ. [IpoBepsieM omepalio CIoXKeHHS Ha
IpuMepe 2+2, T.e. B CTEKe J0 Hayajla BHIIOTHEHHS CaMOH OIepParfiH (T.€. ITOCIe KOMITHJISIIHHA)

HaXOJSIICS CIIEAVIONHE 3JIeMeHThs: " 2 ", "2 " "+ "
private void buttonStart Click(object sender, EventArgs e)
{

// cozmaeM ImpoBaiifiep A1 T'eHe PHPOBAHHS H KOMITHJISIHH KoJa Ha C#

System.CodeDom.Compiler. CodeDomProvider prov =
System.CodeDom.Compiler. CodeDomProvider.Create Provider("CSharp");

// cozmaeM mapaMeTphl KOMITIHPOBAHH S

System.CodeDom.Compiler. CompilerParameters cmpparam = new
System.CodeDom.Compiler. CompilerParameters();

// pe3ynbTaT KOMIDUISIHH - OHOIHOTEKA

cmpparam. GenerateExecutable = false;

// He BKIIFOYaeM HH(OPMAIHIO OTIauHKa

cmpparam. IncludeDebugInformation = false;

// TIOOKIIOYaeM 2-e CTaHJJapTHhIe OHOITHOTEKH H OHOITHOTEKY
CalcClass.dll

cmpparam. ReferencedAssemblies. Add(Application. StartupPath +
"\\CalcClass.dll");

cmpparam. ReferencedAssemblies. Add(" System.dl1");

cmpparam. ReferencedAssemblies. Add(" System. Windows.Forms.dll");

// M BRIXOZHOMH cOopkH - My.dll

cmpparam. OutputAssembly = "My.dll";

// komrmmHpyeM Kinace AnalaizerClass ¢ 3aJJaHHBIMH ITapaMeTpaMH

System.CodeDom.Compiler. CompilerResults res =
prov.CompileAssemblyFromFile(cmpparam, Application. StartupPath + "\

AnalaizerClass.cs");
// BRIBOJHM pPe3yIIbTaT KOMITHIIHPOBAHHS Ha SKPaH
if (res.Errors.Count !=0)

{
richTextBox1.Text += res.Errors[0]. ToString();

OOKYMEHT UDﬂHHCHH
ANEKTP oW Noannucekio
Ceptvdmkatr: 2C0000043E9A B652205E7BA500060000043E
Bnaneneu: llleGayxoea T-EITL{!HE AnekcaHgpoBHa

// 3arpy’aeM TOJIBKO YTO CKOMITIUIHPOBAHHYIO COOPKY(3/1eCh TOHKHII
feiicteutenen: ¢ 19NEONEZHT 19 @CIFE MBI ITPOTO 3arPy3HM COOPKY H3 (pailia, TO OH OyJleT 3a0JIOKHPOBaH,
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// acces denied, mosTOMy BHaYalle YHTaeM ero B ITOTOK H JIHIIh
TIOTOM TTOJKITIOYaeM)

System.JO.BinaryReader reader = new
System.]O.BinaryReader(new  System.IO.FileStream(Application. StartupPath  + "\

My.dll", System.IO.FileMode.Open, System.IO.FileAccess.Read));

Byte| ] asmBytes = new Byte[reader.BaseStream.Length];

reader.Read(asmBytes, 0, (Int32) reader.BaseStream.Length);

reader.Close();

reader = null;

System.Reflection. Assembly assm =
System.Reflection. Assembly.Load(asmBytes);

Type|] types = assm.GetTypes();

Type analaizer = types|0];

// HaxomuM MeTox CheckCurrency - K cyacThro, OH €IHHCTBEHHEBIH

System.Reflection. MethodInfo addinfo =
analaizer. GetMethod("RunEstimate");

System.Reflection.FieldInfo fieldopz =
analaizer.GetField("opz");

System.Collections. ArrayList ar = new
System.Collections. ArrayList();

ar. Add("2");

ar. Add("2");

ar. Add("+");

fieldopz.SetValue(null, ar);

richTextBox1 . Text += addinfo.Invoke(null, null). ToString();

asmBytes = null;

}
prov.Dispose();

}

3ameuanne. Ha camMOM Jerle [JaHHBII TIOAXOJ TIIO3BONISET BBISBHTE MHOKECTBO
HeJOCTAaTKOB IIPpOrpaMMbI, KOTOPBEIE APYTHMH TECTAaMH HE BHISBILIFOTCA. MOXKHO ITOIPOOOBATh
IO3KCIIEPHMEHTHPOBAaTh ¢ KanpKysaropoM” H YOSIHUTBECS, UYTO OH PpadoTacT KOPPEKTHO.
OJHAaKO, €CIIH B TECTHPYEMBIH METOH IOJAaTh Ha BXomg He " 2", "2 " "+ " a " 2" "2 " "1
"+ " TO IporpaMmMa 3aKOHUYHT padoTy ¢ HMCKIIOYEHHEM. O3TO TOBOPHT O TOM, 4TO
MeToJ RunEstimate HarmHcaH He KoppeKTHO. MoXHO, HarmpHMep, ObIIIO OBI CKPBITh, T. €. CAENaTh
mocTyI private, BcemM MetomaMm AnalaizerClass, kxpome Estimate (310 Opii1o OB O0JIE€ TTPAaBHIIEHO,
HO JUIS ITPOCTOTHI TECTHPOBAHM S OHH clenaHbl public. CTouT oTMeTHTB, yTo Visual Studio 2005
HMeeT TakkKe MeXaHH3MbI JJISI TEeCTHPOBAHHSA ITOJOOHBIX METOMOB.). TeM caMbIM MBI He
IIO3BOIIMM JPYITMM BBIIOIHATH '"TIOTEHIHAILHO OITACHBIE" METOABI H IlEpeflaBaTh HM
HEKOPPEKTHEIE 3HaueHHS. OIHAKO 5TO HE SBISETCI JOCTAaTOYHBIM MEXAHH3MOM 3all[HTEI
nmporpamMMmel. HeoOGxommmo 1mpoBecTH 0o0Jjiee KA4eCTBEHHYIO BalIHIAIHI0 HCIIOIB3YEMBIX

MCTOOaMI ITapPpaMCTPOB.
3aMmeyaHHe. K HpﬂﬁHEME CO3JaHIAL TCCTOBOI'O OKPYXKCHIA MOMKHO TIOAOHTH C ABYX

CTOPOH — IHOO OTKOMITHIIHPOBATh KO, ¢ 3apaHee MoAkmro4YeHHBIMH dll aimaM K ITpoekTy,
OO0 BOCHONB30BaThCA 00nacThio CodeDom M KOMITHIMPOBATh B ITPOLECCE BEIIIOIHEHHSI. JTO
0c00eHHO yZ00HO, CIH HYKHO MEHSITh TECTOBOE OKPYKEHHE B ITpoIiecce PaOOTHI.

CE%W% aH M MMPOBECTH MOAYIBHOE TECTHPOBAHHE CIIEYIOMIIX METOMOB:
dgardéo5SHIBL

Ceptwcomkatr: 2C0000043E 00043E
Bnapenew:  UeGsyxosa Tateand fPfpomepRa KOPPEKTHOCTH CKOOOYHOH CTPYKTYPhI BXOJHOI'O BEIPaKeHH

/] </summary>
Neicteutened: ¢ 19.08.2022 no 19%.2@1@1111‘115}1:1'116 - 2CIIIL BCe HIDPMHJ]LHG:
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false - ecrm ecTh ommoOka</returns>
/// MeTox OeXHT 1O BXOJHOMY BBIpaKeHHIO, CHMBOJI 3a
CHMBOJIOM aHAITH3HPYS er0 H CYHTas KOIHYECTBO CKOOOK.
B ciydae BOSHHKHOBEHH
/// ormnOKH Bo3BpalaeT false, a B erposition 3ammickIBaeT ITO3HITHIO,
Ha KOTOPOH BO3HHKIIA OIIMOKA.
public static bool CheckCurrency()
2. /// <summary>
/// ©opMaTHPYEeT BXOIHOE BEIpaKeHHE, BEICTABIISI MEXIY
orepaTopaMH ITPOOeIhl H YAaISII IHIIHNE, a TakKe OTJIaBIIHBAET
HeOIIO3HAHHBIE OIePaTOPEI, CIEIHT 3a KOHIIOM CTPOKH
/// a TakKe OTIaBIIMBaeT OIIHOKH Ha KOHIIE CTPOKH
// </summary>
// <retuIms>KOHEYHYIO CTPOKY HIH COOOIIeHHE 00 OIIHOKE,
HAYHHAIOI[HECS CO CITell. CHMBOMa &</returns>
public static string Format()
3. /// <summary>
/// Co3maeT MAacCHB, B KOTOPOM pacIIOlararrcs orepaTophl H
CHMBOJIBI, ITPeCTaBIEHHBIE B 0OpaTHOMH ITOIBCKOMH 3aIlHCH (0e3CKO00YHOMH )
/// Ha 3TOM 7Ke 3Tarie OTJIaBIHBAIOTCS IIOYTH BCE OCTaIbHBIE
onmHOKH (cM Koj). [1o cyTH - 3TO KOMITHIISITH L.
[/ </summary>
//I <retums>maccHB 00paTHOH ITOJILCKOH 3alTHCH</returns>
public static System.Collections. ArrayList CreateStack()
4. /// <summary>
//! BerunciieHHe oOpaTHOMH ITOJIBCKOH 3aITHCH

[/ </summary>
[/ <returns>pe3ynbpTaT BEIYHCIEHHI HIIH cOOOIeHHe 00 onmoOKke</refurns>

public static string RunEstimate()

Cojep KaHHe OoT4eTa H ero popMa
- [loATOTOBBTE OTYET, B KOTOPOM ITOJTHOCTBIO OITHIIHTE BHITOTHEHHE 33 [aHHIL.

- Ot4yer o madopaTopHOH padoTe MOIKEH COMEPKATh:

- HaspaHue paboTHI,

- Llemmp mabopaTtopHOH padoOTHI,

- DOPMYJIHPOBKY 3aJaHHS H TEXHOIOIHIO €I'0 BBIIIOIHEHIL,
- OTBETHI HA KOHTPOJIBHBIE BOIIPOCHI.

KOHTpOIIbHEIE BOITPOCHT:

1. Metogonorus "dyepHoro" u "OGenoro” srka.
HeB03MOKHOCTS ITOCTPOEHHS ITOJIHOI'O TECTA B KAXKIOH H3 CTPATErHI.
[ [pHHIIMITEI TECTHPOBAHHSL.

Kpurepnn "yepHoro" smmka.
DOKBHBaJleHTHOe  pa3z0OHeHHe, TpaHHYHBIe  3HA4YeHHSI,  (DYHKI[HOHAIILHBIE

AHAI' PAMMDBI H ITPEAIIOJIOKEHHE 00 ommoKe.

i b

3ammra 1adopaTopHOH PadOTH

Qﬂ%ﬁ.ﬁ%ﬁ%{ﬁﬁ%ﬁbﬁ%‘;@memj MpeICTABIEHHOIO0 B IMHMCBMEHHOH (opMe, IIPOBOTHTCS
Ceprun SO0 ELEARBAREIS F0TOROE HMEEH KOHTPOIHPYIOIYIO H YYeOHYIO (DYHKIHH.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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JlabGopaTropHasg pabora 3

HHTerpanuoHHoe TeCTHPOBAHHE Pa3padoTAHHOTI 0 NPHJIOKEHH A

[{ems M comeprkKaHHe: BBRIMIOIHATHE COOPKY MOAVIIEH B €IHHOE IIPHIOKEHHE, TTPHMEHSITE
BOCXOJISIIEE H HUCXOLMIIEE TECTHPOBAHHE Pa3paboTaHHOIO ITPHIOKEHHS.

OpraHu3alHoHHas (popMa 3aHITHIH: ITPAKTHKYM.

Borpocs! a1 o0CcyKaeHH Ha J1ad0opaTOPHOM 3aHSTHH:

COopKa MOAVIIEH B €IHHOE IIPHIIOKEHIE.

Bocxopsinee H HUCXOIIEE TECTHPOBaHHE Pa3padoTaHHOr O IIPIIIOKEHHS.

Annapamypa u mamepuansi. ]IS BBIIIOIHEHHS 3aJaHHS HEOOXOAHM IIEPCOHAILHBIN
KOMIILIOTED, a TAKJKE COOTBETCTBVIONLIEE ITabopaToOpHON paboTe IMporpaMMHOe oOecIieUeHHE.

Vrkazanua no mexnuxe bezonacrnocmu. CaMOCTOSTEIIEHO HE IIPOH3BOIHUTL. YCTAaHOBKY H
yoaJIeHHe IIPOrpaMMHOI0O OOECIIeYeHHI, PEMOHT IIEPCOHABHOrO KoMIbloTepa. CoOmomarh
ITPpaBHJIA TEXHHYECKOM 0e30ITaCHOCTH IIPH padoTe ¢ AIIEKTPOOOOPYIOBAHHEM.

Teoperndeckoe o0ocHOBaHHE

Kak 1paBHIO, HHTErpaliOHHOE TECTHPOBAHHE IIPOBOMUTCS YKE II0 3aBEPIICHHI
MOJYIILHOTO TECTHPOBAHHS AT BCEX HHTETPHPYEMBIX MOAYIIEH. OQHaKO 3TO JaleKo He BCeraa
TaK. CYIIECTBYET HECKOIIBKO METOAOB ITPOBEIEHHS HHTETPAI[THOHHOTO TeCTHPOBAHHS:

BOCXOJAIIEe TECTHPOBAHIIE,

MOHOJIMTHOE TECTHPOBAHHE,

HHUCXOISIIEE TECTHPOBAHIIE.

Bce 3TH MeTOMHKH OCHOBBEIBAIOTCS Ha 3HAHHMSIX 00 apXUTEKTYPe CHCTEMBI, KOTOpas 4YacTo
H300pakaeTcs B BHJIe CTPYKTYPHBIX JHarpaMM HIIH JHarpaMM BhI30BOB (DYHKIMH. Ka Kbl y3el
Ha TaKOH AHarpaMMe IIPeACTaBISeT COOOH IIPOrpaMMHBIN MOJAYIIL, a CTPEJIKH MEXAY HHMH
IPEACTABILIOT COOOH 3aBHCHMOCTH IO BBI30BAM MEXAY MOAVISMH. OCHOBHOE pPasIHuHe
METOJHK HMHTETPAI[HOHHOIO TECTHPOBAHMS 3aKIOYAcTCSd B HAIPABIICHHH IBIJKEHHS I10 3THM
IarpaMMaM H B IIIHPOTE OXBaTa 3a OAHY HTEPaI[HIO.

Bocxomsinee tectupoBaHue. [IpH HCITOMB30BaHHH 3TOr0 METOMJA ITOAPAa3yMEBAETCS, UTO
CHayara TECTHPYIOTCS BCE MPOrPaMMHBIE MOIYIIH, BXOJIMIIHE B COCTAB CHCTEMBI H TOIBKO 3aTEM
OHM OOBEMUHSIOTCS IS MHTETPAIMOHHOIO TeCTHpPOBaHMA. IIpH TakoM IMOAXOAe 3HAUYHTEIBHO
VIIPOII[AETCS JIOKAIHM3aIMsI OMMOOK. €CIH MOIYIHM IIPOTECTHPOBAHBl IO OTHEIBHOCTH, TO
olnmmoOKa IIPH HX COBMECTHOH paboTe ecTh IpoOiieMa HMX HHTepdelca. IIpH TakoMm ITOIXOJe
o0mmacTs IIOMCKa ITpoOIeEM Y TECTHPOBIIHKA JIOCTATOYHO Y3Ka, M IIO3TOMY IOpas3mo BBIIIE
BEPOSTHOCTh ITPAaBHIILHO HASCHTH(HIIHPOBATH Je()eKT.

Dpaieep 1 ( Opanaep W ) a4 Opadeep 1 i Opadeep 1
Jarnyunm 1 3armylEn 2 TAMMYILIEA 3 IICNY KM 4
[ ¥ ) Y \ ¥ 7 [ ¥ )
MogyneHoe
TECTUpOBaHWE
Moayne 1 Moayne 2 Moayns 3 Moayne 4
Npansep 1 lpanesp n Nepaoe
aarmywsm 1+2 3ArMyIKM :‘5*4!.- WHTEerpayWoHHoe
TeCTHpoBaHWe
(yacTuaHan
Mogynm 1+2 Moayni 3+4 UHTErpauna)
Opavisep w Bropoe
Sarmyuen 1+2+3+4 WHTErPaLHOHHDE
TECTUPOBAHWE
NOKYMEHT NOANMCAH (nonxas
3NEKTPOHHOW NOANUCHLIO oany VR R s
- ' IEQABSBO52205E7BAS .1_Jr_%+3+4 mMoaynei)
1K £k qacHdAbBobBdoLLUoe MEBA0UULGUULIUUS S

DavXoBsa ITeAHA ANeKkcadaopoBHa

Puc. 1. Pazpaborka gpaiBepoB H 3aITIYIIEK ITPH BOCXOIAIIEM HHTEIPAIHOHHOM
TECTHPOBAHHUH
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OJIHAKO, Y BOCXOMSIIErO0 METOJa TECTHPOBAHHS €CTh CYIIECTBEHHBIH HeJOCTATOK -
HeOoOXOAHMOCTE B pa3palboTKe apaliBepa M 3ariyIleK I MOAYIBHOIO TECTHPOBAHHS IIEPEN
IIPOBEAEHHEM HHTETPAllHOHHOIO TECTHPOBAHHS H HeOOXOAHMMOCTh B pa3paloTKe ApaiBepa H
3arIyIleK IMpH HHTETPal[HOHHOM TeCTHPOBAHHH YaCTH MOXYIIEH cHcTeMbl (Prc.1)

C OIHOH CTOPOHBI APaHBEPHI H 3arTYIIKH - MOIIHBIH HHCTPYMEHT TECTHPOBAHHSI, C
IPYIOH - HX pa3paboTka TpeOyeT 3HAUHTEIBHBIX PECYPCOB, OCOOEHHO IIPH H3MeHEHHH COCTaBa
HHTETPHPYEMBIX MOIYIIEH, HHAUe TOBOPS, MOKET IOTpeboBarhcsa OMHH HAaGOp ApaHBEPOB IS
MOJYILHOIO TECTHPOBAHMS KaXXJAOI0 MOV, OTAEIbHBIN JpadBep M 3arlVINKH IS
TECTHPOBAHMS MHTETpallHM IBYX MOXAVIeH H3 HaOopa, OTAEIBHBIN - IS TECTHPOBAHMSI
HHTerpaly TpexX MOAyJIel H T.II. B ImepByio odepe b 3TO CBA3aHO C TEM, UTO ITPH HHTETPallHH
MOIYJIeH OTIagaeT HeoOXOAHUMOCTh B HEKOTOPBIX 3aITIVIIKaX, a TaKkKe TpeOyeTcs H3MeHeHHE
IpailBepa, KOTOpOoe MOAACPKHBAET HOBBIE TECTHI, 3aTPAarHBarOIIiie HECKOIbLKO MOIYIIEH.

MOHOIIMTHOE TEeCTHPOBAHHE IIPEAIIONAracT, YTO OTHelIbHBIE KOMIIOHEHTBHI CHCTIEMBI
CEPbE3HOI0 TECTHPOBAHMS HE IMPOXOAIIH. OCHOBHOE IIPEUMYVIIECTBO MJAaHHOIO METOJa -
OTCYTICTBHE HeOOXOOHMOCTH B pa3palOTKE TECTOBOIO OKPYKEHHS, APaiBEpPOB H 3ariIyIIeK.
[Iocne paszpaGoTKH BceX MOAYIIEH BBINIOIMHSASTCS MX HHTErPAllMs, 3aTeM CHCTeMa ITPOBEPSIETCS
BCSI B IEJIOM. DTOT IIOAXOJ He CIeAYeT IIYyTaTh C CHCTEMHBIM TECTHPOBAHHEM, KOTOPOMY
IIOCBAIIEHA CIeAVIOM[as JIekiMs. HecMorpsa Ha TO, YTO IIPH MOHOIHTHOM TECTHPOBAHHH
IpoBepsaTcsa paboTa BCEH CHCTEMBI B I[EJIOM, OCHOBHas 3ajaya 3TOr0 TECTHPOBAHHMS -
OIPENEINUTh IPOOIEeMBl  B3aHMOJEHCTBHSA OTHEIBHBEIX MOXYIEH CHCTEMEBI. 3aJadyeH Ke
CHCTEMHOI'O TECTHPOBAHH S SBJISIETCS OlleHKA KaYeCTBEHHBIX H KOITHYECTBEHHBIX XapAKTEPHCTHK
CHCTEMBI C TOUKH 3PEeHHS HX IIPHEMIEMOCTH JJISI KOHEYHOI'O II0Ib30BATEIS.

MOHOIIMTHOE TECTHPOBAHUE HMEET PSIJT CEPhE3HBIX HEJOCTATKOB.

OuYeHb TPYJIHO BBISBHTH HCTOUYHHK OIMHOKH (HMASHTH(HIIHPOBATEL OIMMOOYHEIT (pparMeHT
Koja). B OOJBIIMHCTBE MOAYIIEH clleyeT IIpeIionaraTh HalHunie oImHOKH. IIpoGimeMa cBOgHTCS
K OIPeJclIeHHI0 TOro, Kakasd H3 OIMOOK BO BCEX BOBIEYEHHBIX MOAYIISX IIPHBEIA K
MTOITYyYeHHOMY pe3ynbTary. [IpH 3ToM BO3MOKHO HanokeHHe 3 (dekToB ommook. Kpome Toro,
omoOKa B OTHOM MOAYIIE MOXKET OJIIOKHPOBATh TECTHPOBAHIE IPYIOrO.

TpyaHO oOpraHH30BaTh HCIIpaBIeHHe OIMHOOK. B  pesyinsTrare TecTHPOBAHHSA
TECTHPOBITHKOM (PHKCHpPYeTcSI HalJeHHas mpoOnema. /lepeKT B cHcTeMe, BBI3BABIIMIL 3TY
rmpolOineMy, OYVZET YCTpaHATh pa3zpaboTuHK. [IOCKONMBKY, KaK IIPABHIO, TECTHPYEMBIE MOIYIIH
HaIlMCcaHbl PasHBIMH JIOABMH, BOSHHKAET IpolieMa - KTO H3 HHX SBJISETCS OTBETCTBEHHBIM 3a
IIOHCK YycIpaHeHHe JAcedekra? IIpH TakoH "KOUIEeKTHBHOH O€30TBETCTBEHHOCTH" CKOPOCTH
yCTpaHeHH ] Je(eKTOB MOKET Pe3K0 YIIacTh.

[Iporiecc  TecTHpOBaHHS  IUIOXO  aBTOMaTH3HpyeTcd.  IIpemmyrmiectBO  (HeT
TOTIOJIHUTEIIFHOIO ITPOrPaMMHOrO 0OecIleUeHHS, COITPOBOKJAIOIINETO ITPOIECC TECTHPOBAHHI)
obopaunBaeTca HeLOCTaTKOM. KaKmoe BHECEHHOE H3MeHeHHe TPeOyeT ITOBTOPEHHS BCeX TECTOB.

Hucxomsamee  TeCTHpOBaHME IMPEAIIONaracT,  4YTO  IIPOLECC  HMHTETPaAIFOHHOI O
TECTHPOBAHHSA IBIKETCS CIeJOM 3a pa3palboTKoi. CHavyala TECTHPYIOT TOIBKO CaMBIH BepPXHHIA
VIIPABJISIFOIIMIT YPOBEHh CHCTEMBI, 0e3 MOAYIIeH 0ojlee HH3KOIO YPOBHS. 3aTeM IIOCTEIIEHHO C
0oree BBRICOKOYPOBHEBBIMH MOIYIIIMH HHTETPHPYIOTCS O0lIee HH3KOYPOBHEBBEIE. B pesyibTare
ITPHMEHEHH S TAaKOI'0 METOJIa OTTalaeT HeoOXOMHMOCTh B ApalBepax (Poib JpaiBepa BEIITOITHSIET
0oJlee BEICOKOYPOBHEBEIH MOJYJIb CHCTEMEI ), OJHAKO COXPaHIETCI Hy KA B 3arimymkax (Puc.2).

Moayne 1 Mooynb 1 Moaynb 1
$ ‘D I’"'Jn-‘_hh"'""i. E> .‘:"'"JJ_-;\_""‘-—‘.
( 3armyws ) Mn,uynt. 2 Mﬂmnh 3 Moaynb 2 Mﬁﬂ.yﬂh 3
AOKYMEHT ﬂDﬂﬂﬂCﬁ; Jarnywsn ) ( ﬁﬁrn;-.rumﬂ ) /\ ( 35"”'!"”'““ )
INEKTPOHHOW Noanu
Kar:  2( 43E9ABBB952205E7BA Mﬂﬂ‘fﬂb = Mﬂﬂ,'y‘ﬂb -

LIeD3yxoBd iITeHHE AJ1eKCAHOD

( JarmywsH ) ( SATITyUIM )
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Puc. 2. IlocTeneHHas HHTer paI[HsI MOAYJIEH IIPH HHCXOIAIEM MeTO/le TECTHPOBAHHS

Y pasHBIX CHEIHATHCTOB B OONIACTH TeCTHPOBAHHMSA pa3Hble MHEHHS ITO ITOBOAY TOTO,
KAKOH 13 METOIOB Golee YI0GeH MPH PeaTbHOM TECTHPOBAHHI TIPOTPAMMHBIX CHCTeM. MopaaH
TOKa3bIBAET, YTO HHCXOJASIIIEE TECTHPOBaHHE HaHOOIee MPHEMIIEMO B pPeallbHBIX CHTYaI[ISIX, a
Mailiepc momaraeT, YTO KaKJIbIDI H3 ITOJXOJOB HMeeT CBOH JOCTOHMHCTBA H HeJOCTAaTKH, HO B
I[EJIOM BOCXOASIITHI MeTO/, Ty YIIle.

B murepaType yacTO YIIOMHHAETCS METOJl HHTErPal[HOHHOIO TeCTHPOBAHHS OOBEKTHO-
OPHEHTHPOBAHHBIX ITPOrPaMMHBIX CHCTEM, KOTOPBIH OCHOBAaH Ha BEBIJIEJIEHHH KJIaCTEPOB
KJIaCCOB, HMEIOIIMX BMECTE HEKOTOPYIO 3aMKHYTYIO H 3aKOHYEHHYIO (PYHKIHOHAIBHOCTH. II0
CBOEH CYTH TaKOH ITOIXOJ He SBISIeTCS HOBBIM THIIOM HHTEIPAIHOHHOIO TECTHPOBAHHSI, IIPOCTO
MeHSeTCSI MHHHMAIIbHBIH B3IeMeHT, ITOIyYaeMblil B pe3ylbTaTe HHTerpalpH. 1IpH HHTerpaiym
MOJyJIeH Ha TIIPOLEeAYPHBIX S3BIKaX IIPOrPaMMHPOBAHHS MOJKHO HHIETPHpPOBATh Ir000e
KOJTHYECTBO MOJYJIEH IIPH YCIOBHH pPa3palOTKH 3ariyinek. lIpHm HHTerpammy KIacCoB B
KIIacTephl  CYIIECTBYET  JOCTAaTOYHO  HECTPOroe  OrpaHHYeHHE Ha  3aKOHYEHHOCTD
(YHKIMOHAILHOCTH KIacTepa. OJHaKO, Jake B clIydae OOBeKTHO-OPHEHTHPOBAHHBIX CHCTEM
BO3MOKHO HHTETPHPOBaTh M000e KOTHYEeCTBO KIIaCcCOB ITPH ITOMOIIH KJIacCOB-3ariIyIIeK.

JIITsT HHTETpaIfHOHHOT' O TECTHPOBAHHMS HaHOOIee CYIIECTBEHHBIM SIBIISIETCS
PACCMOTPEHIE MOJEIH IIPOrpaMMEI, IIOCTPOSHHOH C HCIIONB30BAHMEM JHAarpaMM ITOTOKOB
yIpaBlIeHHI. KOHTPOIMPYIOTCS TakKKe CBSI3H 4Yepe3 JaHHBIE, IIOJArOTaBIHBAEMBIE U
HCIIOJIb3YEMBIE IPYTHMH I'PYIOIAMH ITPOrpaMM ITPH B3aHMOJIEHCTBHH C TECTHUPYEMOH I'PYIMIOH.
Kaxxmasa mnepemMeHHasd MeXKMOIYIBHOIO HMHTepdeiica IIpoBepseTcss Ha TOXKJIeCTBEHHOCTD
OIMMCAaHMH BO B3aHMOAEHCTBYIOIIMX MOJAYILIX, a TakKXe Ha COOTBETCTBHE HMCXOIHBIM
MporpaMMHBIM  crielfndukaipsaM. CocTaB H  CTPYKTypa  HH(DOPMAIMOHHBIX — CBS3EH
pPeaIH30BaHHOH TPYIINIBEI MOIYIIEH ITPOBEPSIOTCS Ha COOTBETCTBHE CITEIH(DHKAIHH TpeOCOBaHHI
3TOH TpyIomkl. Bee peamm30BaHHBIE CBS3H JOJLDKHBI OBITh YCTAHOBIIEHBI, YIIOPSAOYEHBI H
00O0OIIIEHEI.

IIpu cOopke MOAVIEH B €QHHBIH IPOrpPaMMHBIN KOMIUIEKC ITOSBIISIETCS JIBa BapHaHTa
ITOCTPOEHHS I'PapOBOI MOJETH ITPOEKTa:

[Imockast Him HepapxXuiecKass MOAEID ITPOEKTa.

['pad) BEI3OBOB.

Ecimm mporpaMma P coCTOMT H3 p MOAYIEH, TO IIPH HHTETPaIi MOIYJIEH B KOMIUIEKC
(paKTHYECKH ITOIy4aeTcs IPOMO3AKas IUIOCKas MM OoJIee IMpocTas - HepapxXHyecKas - MOJEIIb
IIPOrPaMMHOI0 TpoeKTa. B KauecTBe KpHTepHS TeCTHPOBAHHS HAa HHTETPAIIOHHOM YPOBHE
OOBIYHO HCIIONB3YETCS KPHTEPHH IIOKPRITHSA BeTBed Cl. BpegeM TakKe CIEIVIOLIHE
0003HAYEHH S

Il - YHCJIO Y3JI0B B rpade;

€ - YHCJIO IYT B rpade;

q - WICII0 OHHAPHBIX BEIOOPOB M3 YCIIOBHII BETBIIEHHS B Irpade;

kin - yucno BXomoB B rpad;

kout - 4rCcI0 BEIXOH OB H3 I'padoB;

kext - 4uCI0 TOYEK BXO/Ja, KOTOPBIE MOI'YT OBITh BBI3BAHBI H3BHE.

Torma CIIOJKHOCTh MHTETIPAIIOHHOIO TECTHPOBAHHA BCEI IporpamMmel P 110
kpuTepHro C1 MoeT OBITh BeIpakeHa (popmynoi [ 17 | :

VP, Cl) =XV (Mod;, C1) — ki, + keyy =
e — 1 — Kept + Kous
Grikrbacirronaled; € F)

A O,[[Hafcd HPII Hﬂz[nﬁHGM 1oxxoae K nmocrpoenmo I'MIT paspaboTynk TecToBOoro Hatopa
HEM30EXKHO CTATKHBAETCS C HEIPHEMJIEMO BBICOKOH CIOKHOCTBIO TecTHpoBaHHS V(P,C) mms
_ TIDOEKTOB CPE/IHETO H oomnpinoro oobema (pasMepoM B 105 - 107 cTpok), 4TO clIeayeT H3 pocTa
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TOITOJIOTHYECKOH CIIOKHOCTH yITpaBILTroniero rpada rmo MakKeiOy. Taximv oOpa3zoM, HCIIOIB3Y S
IUIOCKYIO HIIH HEPapXHYEeCKYI0 MOJelb, TPYAHO JaTh oleHKY TecTHpoBaHHOCTH TV(P,C,T) mma
BCETO IIPOEKTa H OLEHKY 3aBHCHMOCTH TECTHPOBAHHOCTH IIPOEKTa OT TEeCTHPOBAHHOCTH
oraenpHoro Moaynd TV(Modi,C), BKITFOUeHHOT O B 3TOT ITPOEKT.

PaccMoTprM BTOPYIO MOJIEIIb COOPKH MOZYIEeH B IIPOIeIYPHOM
MMPOrPpaMMHPOBAHHH - Tpad BBRI3OBOB. B 53TOH MOJEIH B CIIydae HHTETPallHOHHOIO
TECTHPOBAHHS VUHTBIBAIOTCA TOINBLKO BBI30OBEI MOAYIEH B Imporpamme. [losromy H3
MHOkecTBa M(Modi,C) TecTHpyeMBIX 3IIEMEHTOB MOKHO HCKIIFOUHTE T€ 3JIEMEHTHI, KOTOPHIE HE
IIOABEPKEHEl BIMSHIIO HHTErpalMM, T. €. Y3JIIbI M JIYIH, HE COESIUHEHHBIE C BBI3OBAMI

M(Mod;, C'"Y = E"U N, E'={(n;,n;) € E|n,

MOJIVIIEH: Yt roe HIIH 11] COJI
ep’KHT BBI3OBHI MOAyIIeii}, T.e. E' - moaMHOXecTBO pebep rpada Moxayisd, a Nin - "BXOIHEIE"
y37I6l Tpada. Ota Mogupukaips ['MII npHBOIHT K ITOITYYEeHHIO HOBOIO Irpada - rpada BEI30BOB,
Ka Kbl y3eJI B 3TOM I'pade IpeAcTaBlIseT MOAYIIb (TIPOLEAYPY), a KaKaas AyTa - BBI30B MOV
(rpouierypel). IS IMPOLIEAYPHOI O  IPOrPaMMHPOBAHHS ITOAO0HBIH IIIar YIIPOIIaeT Ipa)OBYIO
MOJEIE ITPOrPAMMHOIO ITPOEKTA JO ITPHEMIIEMOIO VPOBHS CIIOKHOCTH. TakM o0pa3oM, MOXKET
OBITH OITpe/ielIeHa I[HKJIOMaTHYECKAS CIIO/KHOCTD YVIIPOIIEHHOT O rpada
Moy Modi xkak V'(Modi,C'), a I'POMO3IKas dopmyia, BBIpa’KaroIas
CIIOKHOCTh MHTETPAIIHOHHOIO TECTHPOBAHHS IIPOrPAMMHOIO ITPOEKTA, IMTPHHUMAET CIEIYFOIIHI
BHI [ 19 ]:

VI(P,C1) =XV (Mod;, C1") — ki + ke

Tak, M1 IporpamMMbl, M ITONYYEHHS rpad)a BEI30BOB H3 HEPAPXHYECKOH MOJEIH
IIpOEKTa JOKHEI OBITh HCKITFOUEHBI BCE JTYTH, KPOME:

Iyt 1-2, comepxkarniei BXogHoH y3en 1 rpada G.

Hyr 2-8, 8-7, 7-10, cogepxamux BeI30B Moy Gl.

Hyr 2-9,9-7, 7-10, cogepxampx BeI30B Moy G2.

B pesynbTare rpad BBEI30BOB IIPHMET BHJ, ITOKa3aHHEIL Ha Prc. 3, a CIIOKHOCTh JaHHOTO
rpada 1o Kkpurepuio Cl' paBHa:

V'(G,C1")=q+ Kext=1+1=2.

V'(Mod1,C') Taxke HaspIBaeTCcSd B IHTepaType CIIOKHOCTBIO MOIYIBHOIO JIH3aiHa
(complexity of module design).

¢ |1

.
>39
[ﬁT
0
Prc. 3. I'pap BEI3OBOB MOAYIIEH
CyMMa CJIOKHOCTEH MOAYJIFPHOIO JH3aHHA IS BCeX MOJAYIEH IT0 KpHTepHro Cl wim
CyMMa HX aHaJIOrOB I APYTHX KPHTEPHEB TECTHPOBAHMA, HCKIIFOYAS 3HAUYCHHS MOIYIIEH

CaMOTr'0 HHJKHETO YPOBHS, JaeT CIOKHOCTh HHTEIPAIlHOHHOIO TECTHPOBAHHS IS ITPOIEIYPHOIO
ITPOrPaMMHPOBAHH

1

Cﬁg@gm@mma H ero opMa
JUEK TPOHRROW TTOANTMCBIHO o
oot lOATOTEOBRTE (OTHET, B, KOTOPOM ITOTHOCTHIO OIMMINHITE BEOIOIHEHHE 3aTaHHH.
UetyQrder- 0N IadopaTopHOH padoTe JNOIKEH COAEPKATh:

- HaszpaHue paboTHI,

o=od lenbaradopaTopHOH PabOTHI,
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- @GPWJHIPGEK}’ 3a4aHHA H TSXHOIIOI'HED SI'O BBITIOIIHCHETA
- OTBeTHI Ha KOHTPOIIBHBIC BOIIPOCHI.

KOHTpOIbHBIE BOITPOCHI:

1. Kpurepru "6enoro” sigixa.

2. Kpurepnu nmoroka yIrpaplIeHHS: IIOKPEITHE OIIEPaTOPOB, MOKPEITHE PEIIeHHH HIIH
Cl, IIOKpBITHE VCIIOBHH, IIOKPBITHE PEIIeHHH H YCIOBHH, KOMOHHATOPHOE
ITOKPHITHE YCIIOBHH.

3. Kpurepnn II0TOKa JaHHBIX: ITOKPHITHEe Bcex ompeneneHui (all-defs), all-p-uses,
all-c-uses/some-p-uses, all-p-uses/some-c-uses, mokpeITHe BcexX def-use Iermodek
(all-uses), all-du-paths, mokprITHE KOHTEKCTOB HCIIONB3YeMBIX IepeMeHHBIX (U-
context), all uses2 ( Bkmrouaer C1).

4. OrnpejeneHHe BKIIFOYEHHS OJHOTO KPHUTEPHS B IPYT OH.

5. (CXema cTpororo BKIKOYEHHS IS IIOTOKOBBIX KPHTEPHER, €€ 00OCHOBAHHE.

3anura madopaTopHOH padOTHI
[lo pesympTaraM oOTYeTa, IIPEJCTABIIEHHOIO B IMHCBMEHHOH (opMe, ITPOBOIHTCS

co0eceloBaHHE, KOTOPOe HMeeT KOHTPOITHPYIOIYIO H YUeOHYIO (DYHKITHH.

JlaGoparopHas padora 4

CocrapjieHHE TeCTOBOI0 HAdoOpa

[lerp M cofaep:KaHHE: BBIMOIHATH Pa3pab0oTKy (YHKIIHH H COCTaBIEHHE TECTOBOIO
HaOopa A1 aBTOMAaTH3aL[HH TECTHPOBAHHA.

OpraHu3aHoHHas (popMa 3aHSITHI: ITPAKTHKYM.

Borpocs! a1 o6CcyKaeHHS Ha J1ab0opaTOpPHOM 3aHSTHH:

PazpaboTka (QYHKIIHM H COCTABIIEHHE TECTOBOrO Haldopa JJISI aBTOMAaTH3aI[HH
TECTHPOBAHHI

Annapamypa u mamepuansi. ]IS BBIIIOTHEHHS 3aJaHHS HEOOXOAHM IIEPCOHAILHBIN
KOMIILIOTED, a TaKJKE COOTBETCTBVIOLIEE ITabopaTOpHON paboTe IMporpaMMHOe oOecIIieUeHHE.

Vrkazanua no mexnuxe bezonacrnocmu. CaMOCTOSTEIIEHO HE IIPOH3BOIHUTL. YCTAaHOBKY H
yIaIEHHE IIPOrPaMMHOIO OOECIIEYEHHSI, PEMOHT IIEPCOHAIBHOrO KoMmIbroTepa. Coliromars
ITpaBHIIa TEXHHYECKOI 6€30ITaCHOCTH IIPH padoTe ¢ AIIEKTPOOOOPYIOBAHIEM.

Teoperndeckoe o0ocHOBaHHE

OYHKIMOHAIIBHEIN KPHTEPHH - BaKHEHIIMH I IIPOrPaMMHOH HHIYCTPHH KPHTEPHH
TecTHpPOBaHHI. OH OOeCIeYHBacT, IIPeXkAe BCEr0, KOHTPOIb CTEIIEHH BBINIOITHEHHS TPpeOOBaHHH
3aKa34YHKa B IMPOrpaMMHOM ITpoAaykTe. Ilockompky TpeGoBaHHS (DOPMYIHPYIOTCS K ITPOAYKTY B
I[eJIOM, OHH OTpakaroT B3aHMOJIEHCTBHE TECTHPYEMOIO IIPHJIOKEHHS C OKpYKeHHEM.
[Ipn pyHKIMOHAIIEHOM TECTHPOBAHHH ITPEHMYINECTBEHHO HCIIOIB3YEeTCS MOJEIbh "YepHOIO
sinpka'. 1IpoOnema () yHKIIHOHATIBHOIO TECTHPOBAHHA - 3TO, IPEXKJIE BCET O, TPYA0EMKOCTE;, €TI0
B TOM, 4YTO JOKYMEHTHI, (HKCHpYIOIHe TpeOOBaHHSA K IIPOrPaMMHOMY  H3JIEIHIO
(Software requirement specification, Functional specification u T.11.), kak IpaBHJIO, JOCTaTOYHO
00BbEeMHEI, TEM HE MeHee, COOTBETCTBYIOIIAS IIPOBEPKa JOIKHA OBITh BCce 00BEMITFOIIEH.

Hixe nipHBeIeHbI YacTHBIE BHABI (DYHKI[HOHAIbHBIX KPHTEPHEB.

TecTHpoBaHHE ITYHKTOB CIEI[H(HKAIMH - HAaOOp TECTOB B COBOKYIIHOCTH JOJIKEH
00eCIIeYHTh MMPOBEPKY KaKIOro TeCTHPYEMOI'O ITYHKTa He MeHee OHOTO pasa.

CHW OOBaHHH MOXKET COAEP’KaTh COTHH M THICSYH ITYHKTOB TpeOOBaHHI K
SNEKTP Hnuﬂ%jnﬂntn HI ?Em AEp b

Ceprnd EPOTRAMMHEMY  JIPORYKLY o Msdasidoe H3 3THX TpeOOBaHMH ITPH TECTHPOBAHHH JOILKHO OBITh
SnanenqIpOBEPRH OB COOTBETCTRIIC KPHTEPHEM HEe MEHee YeM OJTHHM TeCTOM

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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TecTHpoOBaHHE KIIAaCCOB BXOAHBIX JAHHBIX - HAOOpP TECTOB B COBOKYIIHOCTH OIKEH
OOECIIEUHTh IIPOBEPKY IPEeACTABHTEIS KaKIOr0 Kilacca BXOAHBIX JAaHHBIX HE MeHee OIHOIO
pasa.

IIpn co3maHMM TECTOB KIIACCHI BXOAHBIX MJAHHBEIX COIIOCTABIISIOTCS C PEXHMMAMH
HCIIOIB30BAHHS TECTHPYEMOI'O KOMIIOHEHTA IIH IIOACHCTEMEBI IIPHIOKEHHSI, UYTO 3aMETHO
COKpAIl[aeT BapHAHTEI Ilepedopa, YUHTEIBAEMbBIE IIPH pa3padoTKe TeCTOBBIX HAOOpoB. Clemyer
3aMETHTEL, YTO IIepeOHpast B COOTBETCTBHHM C KPHTEPHEM BEIHYHHBI BXOJHEBIX I€pPeMEHHBIX
(HarpHMep, pa3lHyHble (PaHIbI - HCTOYHHKH BXOJHBIX JAaHHBIX), MBI BBIHYKJEHBI ITPHMEHSTH
MOII[HBIE TECTOBBIE HAOOPHI. [|eHCTBUTEIIBHO, HAPSAY C OrPaHHYEHISIMI Ha BEIHYNHBI BXOIHBIX
TAHHBIX, CVYIINECTBYIOT OIpPaHHUYEHHS Ha BEIHYHMHBEI BXOIHBIX JaHHBIX BO BCEBO3MOKHEIX
KOMOMHAI[HSIX, B TOM YHCJIE IPOBEPKA PEAKI[MI CHCTEMBI Ha IIOSBIIEHHE OINMMOOK B 3HAYEHHSIX
WM CTPYKTYpax BXOIHBIX JAaHHBIX. YYET 3TOr0 MHOroo0pasHs - IPOLECC TPYAOEMKHH, UYTO
CO3MAET CIIOKHOCTH JJIS IIPHMEHEHH I KPHTEPHSI

TecTHpoBaHHE IIPaBII - HAOOP TECTOB B COBOKYIIHOCTH JOJIKEH OOECIIEUHTH IPOBEPKY
KaXIOro ITpaBHIIa, €CIIH BXOIAHBIE M BBIXOJHBIE 3HAYEHHSI OIIHCBHIBAIOTCA HAOOpOM IIpaBHII
HEKOTOPOH I'PaMMaTHKH.

CleayeT 3aMETHTh, 4YTO TIpaMMaTHKa [JOJDKHA OBITH JOCTATOYHO IIPOCTOH, YTOOBI
TPYAOEMKOCTh pa3padO0TKH COOTBETCTBYIOIIET0 Habopa TecTOB ObllIa pealbHOH (BITHCHIBAIACh B
CPOKH H IITaT CIIELHAINCTOB, BRIAEIIEHHBIX I pealTH3alii (pa3el TeCTHPOBAHH )

TecTHpOBaHHE KIACCOB BBIXOJHBIX JAHHBEIX - HAOOP TECTOB B COBOKYITHOCTH JOIKEH
OOECIIEUHTh IIPOBEPKY IIPEACTABHTEIS KaXIOro BBIXOJHOIO Kjacca, IIPH YCIOBHH, YTO
BEIXOJIHBIE Pe3ylIbTaTkl 3apaHee PpacKIacCHQHITMPOBaHBI, IIPpHYEeM OTJAeIbHBIE KIIAcChI
PE3VYIIbTaTOB YUHTHIBAIOT, B TOM YHCIIE, OTPaHHYEHH I Ha PeCYPChI HIIM Ha BpeMd (fime out).

[IpH co3maHHH TECTOB KIACCHl BBIXOJHBIX JAHHBIX COIIOCTABIISIOTCS C PEXKHMAMH
HCIIOIB30BAHHS TECTHPYEMOIO KOMIIOHEHTA MJIM IIOACHCTEMBI, UYTO 3aMETHO COKPAaIlaeT
BapHAHTHI IIepedopa, YUHTHEIBAEMEIE IIPH Ppa3paldoTKe TECTOBBIX HAOOPOB.

TecTHpoBaHHe (PYHKIHH - HAOOp TECTOB B COBOKYITHOCTH JONIKeH 00eCIIeUHTh ITPOBEPKY
KaXKIOr0 JEHCTBHS, PEAIN3YEMOI O TECTHPYEMEBIM MOIYIIEM, HE MEHEE OJTHOI'O pasa.

OuYeHp IIONMYIIAPHBEIH Ha IPAaKTHKE KPHTEPHI, KOTOPBIH, OXHAKO, He OOeCIIeYHBacT
TTOKPBITHS YaCTH (PYHKIIHOHATIBHOCTH TECTHPYEMOI'O KOMITOHEHTA, CBSI3aHHOH CO CTPYKTYPHBIMH
H IIOBEJEHYECKHMH CBOHCTBAMH, OIHMCAHHE KOTOPBEIX HE COCPEIOTOYEHO B OTHEIbHBIX
PYHKIFLIX (T.€. OITCaHHEe paccpeJOTOUYEHO IT0 KOMIIOHEHTY).

Kpurepri TE€CTHPOBAHMS (P YHKIHIT 00BeHSACT OTYACTH
0COO0EHHOCTH CTPYKTYPHBIX H (DYHKIITHOHATBHEIX KpHTepHeB. OH 0OasHpyeTcsI Ha MOJENIH
"TIONYITPO3PayHOro SIMHKa", Ie SBHO YKa3aHbl HE TOIBKO BXOJBI H BBIXOABI TECTHPYEMOIO
KOMITOHEHTA, HO TaK)Ke COCTaB H CTPYKTypa HCIIOJIb3YeMBIX MeTOJOB ((pYHKIIHI, ITPOLEAYP) H
KIIACCOB.

KoMOHHHpOBaHHBIE KPHTEPHH 19 IIpOrpaMM H CIIEIH(HKAI[MI - HaOOp TECTOB B
COBOKYITHOCTH JOIKEH OOECIIEYHTh IPOBEPKY BCEX KOMOHHAIIMIH HEITPOTHBOPEUYHBBIX YCIIOBHIL
ITporpaMM H cITelH(HKaIHH He MeHee OJHOr0 pasa.

[Ipn 5TOM BCce KOMOHHAIMH HEIMPOTHBOPEYHBEIX YCIIOBHH HAI0 IIOATBEPANUTE, 4 YCIOBH
IIPOTHBOPEYHH CIIEAYET OOHAPYKHTE H JINKBHIHPOBATh.

CTIIb KOJHPOBAHI L

1. ToyHO mpeIcTaBISITh JOTHYECKYIO CTIPYKTYPY Koja. CMBICTT (POpPMATHPOBAaHHSI —
II0Ka3aTh JIOTHYECKYIO CTIPYKIYPY Koma. JIg JeMOHCTpalMH JIOTHYECKOH CTPYKTYPEI
IIPOrPAaMMHCTEI OOBIYHO ITPHMEHSIOT OTCTYIIBI H APYTHE HEOTOOpaKaeMble CHMBOIIBI.

2. EqnHOOOpa3sHO IIOKa3pIBaTh JIOTHUECKYIO CTPYKTYPY Koja. Hekoropele CTHIH

no ¥

@GphﬂTIgH%ﬁﬁ%ﬁ HW% U3 TIIpaBHI C TakKUM I{GﬂrmchEGM HCKJ’JIG'LIEHI]IE YTO

Cepruch MQCTIRAOB AT HEHE) sHEXs €O QITHOaTH 4 JPAKTHUECKH HEBO3MOXKHO. [[eHCTBHTEILHO XOPOIIMIT CTIUIL
BnanenqpoIXGANTE GOABIIMHETBE CITYYaCE.

3. YH}”[H_[HTB YHTa0eIIbHOCTE. CTPEI,TEIT[H HCITOIIB30BdHHA OTCTYIIOB, COOTBCTCTBYIOIIAA
OencTevTEOFFIKE, 06 HEZ WOHOEFEATIOIAS IIPOLIECC YTEHHA KO[AA, OecrioniesHa. (CxeMa (prMﬂTHpGEﬂ,HIIH,
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HCIIONIB3YIOAS MPOOEIl H pasfelMTeM TOIBKO TaM, IJAe OHH TPeOyIOTCS KOMITHISTOPY,
JIOTHYHA, HO YHTaTh TaKOH KOJ HEBO3MOKHO. XOpoIlas CTPYKTypa (popMaTHPOBAHHSA YIIPOINAET
YTeHIE KOJIa.

4. BeliepKHBaTh IPOLEAYPY HCIpaBIeHHA. JIyumme cxeMbl (POpPMaTHPOBAHHSI XOPOIIO
MepeHOCAT MOAH(HKAIMIO Kofda. McIpaBlIeHHe OJHOII CTPOKH He MIOIDKHO IIPHBOJHTE K
H3MEHEHHIO HECKOIBKHX JIPYTHX.

I IOpsoK BREITTOIMHEHHS PaOOTHI

1) ITo pesympTaram ma0opaTOpHBEIX pador 1-4 cocTaBHTHE TeCTOBBIE HAOOpHI I
(PYHKIIHOHAIIEHOI'O TECTHPOBAHUA. [IpH cocTaRIeHHH TeCTOBBIX HAOOPOB HCITOIL3YHTE ITpaBHIIA
aKCHOM TECTHPOBAaHMA. HaIMcaTh KOJ ITpOrpaMMBI IS PeIlleHHS ITOCTaBIIEHHOH 3aJayH Ha
SI3BIKE ITPOr PaMMHPOBAHISL, BEIOPAaHHOM Ha ATalle IIPOEKTHPOBAHHA.

2) OTIaguTh IIPOrpaMMy.

3) O opMHTH JOKYMEHTAIIHIO K pa3paboTaHHOMY ITPOrpaMMHOMY OOeCIIeYeHHIO.

4) IlpegcTaBHTh OTYET IO Ta0OpaTOPHOH padoTe IS 3aIlHTHI.

Cojep KaHHe OoT4eTa H ero popMa

- [loArOTOBBTE OTUYET, B KOTOPOM ITOTHOCTBHIO OIMHMIIMTE BBIIOIHEHHUE 34 TaHHI.
- Ot4eT 110 1adopaTOpHOH padoTe JOIKEH COAEPKATh:

- HaszpaHue paboTHI,

- Llemmp mabopaTtopHOH padoOTHI,

- @DPWJ]IIPOEK}" 3aJ4aHHA H TSXHOIIOI'HED SI'O BBITTIOIIHSHETA
- OTBeTHI Ha KOHTPOIIBHBIC BOIIPOCHI.

KOHTpoIbHBIE BOITPOCHI:
1. MoHOIHTHOE, ITOIIaroBOe TeCTHPOBAHHE.
2. Hucxomsamee 1 BOCXOJsIIIee TeCTHPOBAHIE.
3. MeToabl TECTHPOBAHH 3a CTOIOM - HHCITEKI[HH, CKBO3HBIE IIPOCMOTPEL H 0030PEI
IIPOTPAMM.
4. Crparernus TecTHpoBaHHSA. KpHTepHH 3aBepllleHHS TeCTHPOBAHISL
5. OCHOBHEBIE HaITpaBJIEHH aBTOMAaTH3AIHH TeCTHPOBAHHS.

3ammra 1adopaTopHOH PadOTH
[lo pesympTaraM oOTYETa, IIPEJACTABIIEHHOIO B IMCBMEHHOH (OpMe, ITPOBOIHTCS

cobeceIoBaHIE, KOTOPOe HMeeT KOHTPOIHPYIOIIYIO H YUeOHYIO (DYHKIHH.

JlaGoparopHas padora 5

CpaBHHTe/ILHBIH AHATH3 PAIHYHBIX METO0B TECTHPOBAHHSA

Llene W copepaHHE. HAYYHTHCA IIPOBOANTE AHAIM3 METOMHK, HCIIOIb30BaHHBIX
CTYJIEHTAMH JUISI TECTHPOBAHS ITPOr PaMM.

OpraHu3aHoHHas (popMa 3aHITHIH: ITPAKTHKYM.

Borpocs! a1 o6CcyKaeHHS Ha J1ab0opaTOpPHOM 3aHSTHH:

IIpoBeneHne aHam3a METOMHK, HCIIONB30BAHHBEIX CTYAEHTAMH IS TeCTHPOBAHMSI
IIpOrpamMm

Annapamypa u mamepuans. ]IS BBIIIOIHEHHS 3aJaHHS HEOOXOJNM IIEPCOHAIIBHEBIN
KOMITLIOTEP, a TaKKe COOTBETCTBVIOIEE TabopaTOpHOH padoTe IporpaMMHOEe 00eCIIEYEHIE.

Vxﬁ:gmﬁﬁgﬂﬁﬁ%muxe bezonacrocmu. CaMOCTOSTEIIFHO HE IIPOH3BOIHTh. YCTAaHOBKY H
yﬂaHEHI@EH[R@WImﬁecHeqemm PEMOHT TIEPCOHAIBHOIO KOMIbIOTEpa. CoOmoaaTh

Cepudiiy U TEXHITIECKOM OE30MACHOCTH pH paGoTe ¢ 31IeKTPO0GOpPY ZOBAHHEM.

BJ'IE,EI,E.‘J'I E0D3YX0EBd 1dTbHHA eRCaHOpOBHA

TEﬂpETH‘IECHﬂE ﬂﬁﬂCHﬂBﬂHHE
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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MeToasl ITpOBEPKH (TECTHPOBAHHS) IPOrPaMM MOKHO Pas3[ellNTh Ha CTAaTHYECKHE H
ouHaMHdeckne. K IlepBeIM  OTHOCATCS He(OpMallbHOe, KOHTPOIBHOE H TEXHHYECKOEe

PELIEH3HPOBAHHE, HHCIIEKIHS, TTOIIATr OBEIH pa30op, ayaHT, a TakKKe CTaTHYEeCKHI aHallM3 IT0TOKa
JTAHHBIX H YIIPABICHH .

JIMHAMITYECKHE TEXHHKH CIeIYIOIIHE:

TecTHpoBaHHe MeTOAOM O€loro SfIpKa. 2TO IOAPOOHOE HMCCIEJOBAaHHE BHYTPEHHEH
JIOCHKH M CTPYKTYPBI ITporpaMMel. [IpH 3ToM HEOOXOANMO 3HAHHE HCXOIHOIO KOHA.

TecTHpoBaHHe METOAOM YEPHOro SIIHKA. JlaHHasd TexXHHKa He TpedyeT KaKux-mbo
3HAHHI O BHYTPEHHeH padoTe IIpHIOXKEeHHS. PaccMaTpHBarOTCS TOIBKO OCHOBHBIE aACIIEKTHI
CHCTeMBI, He CBS3aHHBIE HIH MaJIO CBSI3aHHBIE C €€ BHYTPEHHEH JTIOTHYECKON CTPYKTYPOI.

Meton ceporo smuka. CoderaeT B cebe NIpedbIAyIIME JaBa Ioaxoma. OTiaaka C
OrpaHHYEeHHBIM 3HAaHHEM O BHYTPeHHeM (YHKIHOHHPOBAHHH IIPHIOKEHHT CcOYeTaeTcsd Co
3HaHHEM OCHOBHBIX aCIIEKTOB CHCTEMBEL.

HeoOXommmo TIIpOBECTH aHaIH3 METOAHK, HMCIIOINB30BAHHBIX IS TECTHPOBAHHS
IIporpaMM IPEABIAVIIHX J1a00opaTOpHBEIX PpadoT. PesynbTaThl aHalH3a II0Ka3aTk B BHIE
IIPOH3BOILHON TAOIHIIEI.

CojiepKaHIe OoT4YeTa H ero popMa

- [IoATOTOBBTE OTUYET, B KOTOPOM ITOTHOCTHIO OIMTHIIIMTE BBHITOIHEHHE 3aJaHHI.
- Ot4eT 110 1adopaToOpHOH padoTe MHOIKEH COAEPKATh:

- Hazpanme paboTHI,

- Llemmp mabopaTopHOH padoTHI,

- QOPMYIIMPOBKY 3aJaHH I H TEXHOIOIHEO €TI0 BBITIOIHEHH,

- OTBETHI Ha KOHTPOIBHBIE BOIIPOCHI.

KOHTpOIIbHEIE BOIIPOCHI:

1. ABTOMAaTH3AIM IIOCTPOEHHS TECTOB, CHMBOJIBHOE HCITIOIHEHHE ITPOrPAMM.

2. IlocTpoeHHe MHHHMAILHOIO JOYTOBOIO TIIOKPRITHS YT H Ha €ro OCHOBE

MHHHMAJIBHOI0 Habopa TeCTOB 1 KpurepHs Cl.

KoHTpons KauecTBa Habopa TECTOB.

4. CHCTeMBI KOHTPOJIS IIOMHOTHI Habopa TeCTOB IS OIPEeACIeHHBIX KPHTEPHEB.
Cucrembl Tecrtop-@optpad, PutMm, TGS, OCT (MHCTpyMeHTaI[Hd HCXOJHOIO Koja
IIPOrpaMM, S3BIK OITHCAHHS TECTOBBIX YCIIOBHI, I'eHepaTOp OTYETOB, KOMITIEKCHBI
KPHTE PHIT).

5. HMHcTpyMeHTaIMg 0OBEKTHOI'O KOJA.

e

3angira 1ad0paTopHOH PadoTEI
[To pe3ympTaTaM oOTYeTa, IIPeJCTABIEHHOIO B TIIHMCBMEHHOH (opMe, IIPOBOIHTCS

co0eceloBaHHE, KOTOPOe HMeeT KOHTPOITHPYIOIIYIO H YUeOHYIO (DYHKITHH.

S. VYd4eOHo-MeTOaM4YecKoe H HHPOpPMAIIHOHHOE oDecnevyeHHe HCHHINJIMHDI
(MOXyJI51)

7.1. PekomMenayemasi JUTEPATYpPA

7.1.1. OcHOBHAas M TEpaATVYPAa:
1. Jlyuza Tampe. BBemeHHe B TECTHPOBAHHE IIPOrPaMMHOrO oOecrieyeHHSI. - M.:

HBﬂaTemqiﬂ&‘ugﬂMngjﬁﬁhmc}} 2013. -C. 368.
20 ?ﬁ%ﬁ”‘j@"ﬁb'{i} phi, IlporpamMmypoBaHie Ha s3bIKe BBICOKOIO ypoBHL B. B.

CcpThd}‘:‘i?T ECDDGGGd jiiﬁDﬁETB/éEﬁDDBDD 004 3E
dPQHAB;

Bnanen
NelcTEUTENEH: C 19%8.]2622 J%@MHEHBHM HHTEPHT}’PHZ
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1. I'arapuna, JI.I'. CoBpeMeHHBIe ITPoGIeMbI HH(POPMATHKH H BEIYHCIIHTEIbHOH TEXHHKH:
yueO. rmocobue/ JI. I'. I'arapuHa, A. A. IletpoB- M.: U] "OOPYM", 2011.

7.1.4. IHTepHET-PECYPCHI:

1. http://www.intwmtru — caiiT JgHcTaHIMOHHOrO o0Opa3oBaHHMSI B  OONMacTH
HH(POPMAI[HOHHBIX TeXHOJIOTHIT

2. http://www.1qlib.ru - nHTEepHeT OHOMMOTEKa O0pa30BaTENbHBIX H3JAHHIL, B KOTOPOI
cOOpaHEI HNEKTPOHHEIE VUEOHHUKH, CIIPABOYHEIE H YUeOHBIE ITOCOOHS,

3. http://www.biblioclub.ru - snekTpoHHasg OHOITHOTEUHasI CHCTeMa « YHHBEPCHTETCKas
OnomnoTeka — online»: cHelHaTH3HPYeTCAd Ha Y4eOHBIX MaTepHanaxX Juigd BY3o0B 1o Hay4dHO-

I'yMaHHTApHOIH TeMaTHKe, a TaK ’Ke COJAePKHT MaTepHaJIbI IT0 TOUHBIM H €CTeCTBEHHBIM HayKaM.
4. http://window .edu.ru — oGpa3oBarenbHbIE pecypchl BeAVIITHX BY30B

AOKYMEHT MNOANMCAH
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Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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6. BBEJEHUE
L[E.]'ILHD OCBOCHHNA JHCIHILIITHEI «Met OAbl TCCTHPOBAHIA» ABJIACTCA

ITOJIYHCHIIC yCTOﬁT-IHEEIX HABBEIKOB  CAMOCTOATCIIbHOI'O IIPOI'PpaMMIIPOBAHITA C
IIPIIMCHCHIICM COBPCMCHHEIX IIPOI'PaMMHLBIX CpPCACTB JIIA CO34HITA,
PCAaKTHPOBAHITA, OTIIAJAKH 11 TCCTHPOBAHIA IIPOI'PAMM.

B CcOOTBeTCTBHIU ¢ YKa3aHHOI IIE€NBIO IIPU M3YUEHNU JUCIMIUINHEL CTaBITCS
CIIC Ty FOII[IIE 3a Al

- IIPHUBHUTH HABEIKH pEI.6DTBI B CPCAC BHU3YAJIbLHOI'O IIPOI'PAMMIPOBAHITA,
- 14aThb CBCJICHIIA 00 OCHOBHEIX IIPHEMAaX OTJ/IAAKII I TCCTHPOBAHIA

IIpOrpaMm,
- IB3YYUTHL OCHOBHBIE METObI TECTHUPOBAHUS IIPOTPAMM.

Mecmo oucuunmiHbr 6 cmpykmype oopaszo6ameibHOIL NPO2PAMMbL

JucimriummHaa «MeToabl TECTUPOBAaHUS» BXOAUT B BapUAaTHUBHYKO YacThb
IUCIUIUINH 110 BEIOOpY Ooka B1. Ee ocBoeHne mpoucxoauT Bo 2 ceMecTpe.

Komnemenyuu obyuarouecoca, gopmupyemvie 6 pes3yabmame  UYVUEHUA
OUCYUNTIUHDL

Haumenosaniie KOMRNEMeHUUU

Nunex | PopmynnpoBKa:
C

CITOCOOHOCTh BBIIIOIIHATH A IMHHHCTPHPOBAHHC CHCTICEM VIIPABICHHA OazaMH
T1IK-3 HaHHBIX, CHCTCMHOI'O IIPpOI'PpaMMHOIO oOeclieyeHH IH—I(I)DKDI&H%I}’H]IK&HHDI—H—IDﬁ
CHCTEMbBbI OpPIr'aHH3AIlIIL, YIIPABJIICHHEC  PA3BHTHEM IH—I(I)DKGMI%I}’I—]]IK&HHDI—H—IG]?I
CHCTCMBI OPI'aHH3aIlIIH

CIIOCOOHOCTL MPOBOJUTEL OPTaHU3AI[OHHOE COIIPOBOKICHIIE
IIK-6 pa3padboOTKH, OTIaAKI, MOJAU(MHUKAIINI 1 HOAAEPKKH NHMOPMAIIIOHHEIX
TEXHOJIOTUN U CUCTEM

B PE3VIIBTATC OCBOCHIA JHCITHILUIITHBI Gﬁ}”[ﬂlﬂﬂ.[]?]ﬁﬂﬂ HOJIKCEH.

AOKYMEHT MOHCAR - T €¢THPOBAHILL

3% EKTPOHH@T HOBHAIEKKPHTE PHI TeCTHPOBAHILA,
Ceptudbhikar: 43EPABEECPRATE PO TR ¢ PHJOB aHILI H KPHTEPHH 3aBePIIEHII TeCTHPOBAHILT,
Bnapneneu: LLlebayxosa TaTbAHA &ﬁﬁﬁﬂﬁf@“ﬁir aITLI Te CTIIP OBAHILSI

VMETE = pﬂ?pﬂﬁﬂTLIBﬂTL Hﬂﬁﬂp TECTOER 14 IIpOorpaMMbEI EKdaK OCHOBHIBAiACE Ha €€

C e e T s | A0 T

,ﬂEﬁCTEF"‘l‘EﬂEn. T N L L e
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CHEI[II(I]I]I{HIHIII TaK H €€ TEKCTE,
OOEHIIEATE KAUCCTEO Hﬂﬁﬂpﬂ TECTOE,
ITPH HED@KDIH]I\*IDCTII CO3MABAaTh CHCTCMY dBTOMATHIAIIHH JTAallOB TCCTHPOBAHITA.

BJI MET]’: METOOAMH TECTHPOBAHIA H OTIAIKH ITPOIPpaMMHBIX CPEJICTE,

CPEIOCTRAMI ABTOMATH3AITHH TECTHPOBAHH A.

7. 1. OBIIAA XAPAKTEPUCTHUKA CAMOCTOSTE/ILHOM PABOTHI
CTYAEHTA

OCHOBHEIMH BHIaMH Yy4eOHOIl padOThl II0 JOCTIKEHUIO Pe3yJIbTaTOB
OCBOCHI  AUCHUIUINHEL  SABISFOTCS  JEKIHMU,  JabopaTOpHBIE  3aHATI,
caMocTogTebHasg padboTa ctyaeHToB (CPC).

Ha neximumsx packphIBalOTCS OCHOBHLIE IIOJIOKEHNS N IOHATUI Kypca,
dopMupyroTcd 3HaHHSA B 00IacTH METOAOB TECTUPOBaHUSA IporpamMm. Ha
nabopaTopHBEIX padorax GOPMHUPYIOTCS YMEHHIS M HaBBIKH, HEOOXOAUMBIE IS
pEeIIeHU 3aJau Ipo(eCcCUOHAILHOI JeATETEHOCT.

[IpucTymnas x U3y4eHno yueOHOl JUCIUIIINHEI, He00X0 MO 03HaKOMUTHCS
c VyueOHOII IporpaMmoOii, MOJy4YUTh, B OHOJIMOTEKE PEKOMEHJIOBAHHEIE
yueOHble HocoOns, a Takxke IIOJIYUUTh YV BeAyIIero IpelrojaBaTesisl B
SJIEKTPOHHOM BHJE KOHCHEKTHI JIEKI[NII, METOJMYEeCKHe peKOMEHJalul K
1a0OpaTOPHEIM 3aHATHAM, 3aBECTU OTACIBHBIE TETpagu AJId KOHCIEKTUPOBAaHILI
JIEKIUII, BBIIIOJIHEHI J1abopaTOPHBIX PadoT.

JInsg  m3ydeHHs  QUCHUIUIMHBL — IPEJjIaraeTcsd CIHMCOK OCHOBHOII |
IOIOJIHUTEILHOII JuTepaTypbl. OCHOBHAas JHTepaTypa IpedHazHadeHa JJId
00sI3aTENBLHOIO  M3YYEHUS, JOIIOIHHTEILHAsg — IIOMOXKeT Ooiee  riyOoko
OCBOUTH OTJEIbLHBEIE BOMNPOCHI, MOATOTOBUTH HCCIIEJOBAaTENLCKIE 3aJaHUSL.

B Xoae JEKIUOHHBIX 3aHATUII  CTYJEHT 00g3aH  OCYIIECTBIIATH
KOHCIIEKTUpOBaHIE YUYeOHOTro MaTepuana, ocoO0o€ BHUMaHHIE, oOpalmas Ha
KaTeropun, (OpMyJIUPOBKHU, pacKphIBAIOIINIE COAEPIKaHIE TeX N NHBIX ITOHITHIL,
nporeccoB, 3¢pdekToB. B pabounx KOHCIIEKTaX »KeIaTeJILHO OCTAaBJIATL IIOJNS, Ha
KOTOPLIX CIEAYET JAelaTh IIOMETKU U3 PeKOMEHOBAHHOII IUTEpaTyPhl, JOIOIHATh
MaTepHanl IIPOCIIyIIaHHON JIeKIuH, (QOpMYyIHMpPOBaTh HAy4HBIE BBIBOJABI U
IpaKTUUECKIIE pPEKOMEH AN CTyOCHT IIMEET IpaBo 3aJ1aBaTh
IPEeIoJaBaTeIO0 YTOUHSIONIE BOIPOCHI € IEJIBbI0 VICHEHHS TEeOpeTUUYeCKUX
II0JIOXKEHUIL, pazpeIIeHNs CIIOPHBIX CUTYAIIUIL.

CamocTogTenbHasl paboTa CTYAEHTOBR HaJ  MaTepHaraoM  yueOHOM
TUCHUIUINHEL SBIISIETCSI HEOThEMJIEMON YacThIO yUEOHOIro IIpoliecca H JOJIKHA
OpedronaraTe yINIyOJIeHHe 2HaHMd YueOHOro MaTepHaja, H3J1araeéMoro Ha
ay IUTOPHEIX 3aHATUSIX, U NpUOOpeTeHUE JOIOIHUTEILHBIX 3HAHUII 110 OTACIbHBIM
BOIIPOCAM CaMOCTOSTEIBHO.

OCHOBHEIMH BHJaMU CaMOCTOSTEILHON pabOTEl CTYJAEHTOB II0 YyueOHOII
ITUCLUIIINHE SBJIIFOTCS:

— CaMOCTOSMTEJILHOE I3YUEeHIE YUeOHOTo MaTepHala I10 3aJJaHHEIM TEMaM;

— BRUIQAHEGHUE I 3all[UTa KOHTPOJILHON PadOTHI;

—SNEFRHS O UK AC TP OOpMIICHIE OTYETa IO BBINOIHEHHOMY J1a00paTOpHOMY
Ceptvpukatr: 2C0000043ESABBBO52205E7BAS0006000004 3E

Bnapenedid HARRHO sFITITEUE FOTO-RB K& 4 COﬁECEﬂDBHHHIﬂ II0 pC3yJibTaTaM paGDTBI.

(OCHOBHBIMHU MCTOHdaMII CaMOCTOMATEILHOII paﬁﬂTbI CTYACHTOB ABJIAROTCA.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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1) s ornajeHNs 3HAHUSIMI:

— UYTEHHe TekcTa (KOHCIEKTa JeKIuil, ydeOHHKa, JOMNOJIHUTEIIBLHOM
JIATEPATyPhl) U KOHCIIEKTUPOBAaHIE TEKCTA,

— nouck nHdopmalun B IHTepHET:.

2) JUIs 3aKpeIUICHU U CUCTeMaTH3al[ul 3HaHUI:

— paboTa ¢ KOHCHEKTOM JIeKI[n (00paboTka TEKCTa);

— TIIOBTOpHad pabora HaJg yueOHBIM  MaTepuaroMm  (yueOHHKa,
JOIIOJIHUTEILHOI JINTEPaTyphl, claliigaMu);

— OTBETHI Ha KOHTPOJILHEIE BOIIPOCHI;

3) ang GopMUpPOBaAHUS Y MEHUI:

— IIOJTOTOBKA K JIA0OPAaTOPHBIM 3aHATISIM;

— BBINIOJIHEHNE UHAUBUIY ajlbHBEIX 3aJaHNil 1ab0paTOPHEIX padoT.

— IIOJITOTOBKA OTYETOB I10 1a0OPATOPHBIM 3aHSITHSIM,

B cIyyae  MpoIycka  y4eOHOIo  3aHATHI  CTyAEHT  MOXKET
BOCIIONIL30BaThCSA COAEpKaHHEM pazINdHBEIX OJIOKOB y4eOHO-METOJIMYECKOro
KoMIUIeKkca  (JIEKIUM, J1aDopaTOpHBIE 3aHATUA, KOHTPOJILHBIE BONPOCHI) JIf
CaMOIIOJIOTOBKM U OCBOEHHS TeMEl.  J[JI1  CaMOKOHTpOISd  HeoOXOQUMO
IICTIOJIL30BATh BOIIPOCHI U 3aJaHN, IpedjiaraeMble€ K 1aD0OpaTOPHBIM 3aHATUSM.

8. 2. TEXHOJIOTHUYECKASI KAPTA CAMOCTOSTEJILHOH PABOTHI

CTYJIEHTA
Ko awr CpencrBa u | OObEM 4acOB, B TOM UHCJIE
peannsye TEeXHOJIOTUN cpe | 1 =
OHTAaKT cero
MBIX OIIEHKIU
Bun nesrenrHOCTH Has
KOMIIETEH
_ CTYJ€HTOB paboTa ¢
15058
H IIperoga
ITHIUKATO
BaTeJIeM
pa(oB)
2 ceMecTp
ITK-3 (T 1
" H.(H L%EHK TTOATOTOBKA K Kommoxsuym | 0,405 0,045 0,45
M 3 m.
;K:H(S (1/111;[3)1 TTEKITISIM
mi6, VI 2 me.
6, Y11 3 m{-ﬁ)
ITK-3 (M1 1 Kommoxksuym | 78,48 8.72 87.2
m-3, U 2 me | CaMocTodaTeIhLHOoe
3, I/I,H 3 m{-aj
K6 (1] 1 IRYUECHUE
[TE-as Hﬂ 2 ITE- HI’ITEp awphl
EHT NOAarnMcAH
CRUIARESS ) I'I%,EII'IHEE:I{:
CepTudukar EﬁDEE?BESEUUEUUEUﬂth
anﬂ,eneu: iﬂ_gxggiiiﬂw ME%EL(E' H OTT-IET 1 :21 5 0:, 1 3 5 1 :,35
me-3, 11 2 me. | BEITIOTHEHTIE N —
,D,Eﬁﬂ:TEMTenaHS% H%L ;},ﬂgggg 19 W?PHTDPM pﬂﬁDT
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ITK-6 (U] 1 61
me-6, FLI 2 mic
6» YIJ1 3 mx.6)

IIK-3 (U] 1 KonrtposmbHa ) !
mes, WA 2 me | Brimonnenne s paboTa

» W 3mea) | o mmom ot
[IK-6 (K] 1 P

s, I 2 me. | PAOOTEI
Ga I/Il]——[ 3 HI{-ﬁ)

10

Htoroza2 |89.1 99

CEMECTp

99

9. 3. IACIIOPT ®OHJA OHEHOYHLIX CPEACTB JJIA ITPOBEPKH

CAMOCTOATEJILHOH PABOTDI

DouHn OIIEHOUHLIX CPEJICTB, II03BOJISIONT 1T OIIEHUTL

YPOBEHb

chopMupoOBaHHOCTH KOMIIETEHINH, pasMmemern B YMK guciumminasl «MeToabl

TECTUPOBAHIA» Ha Kadeape  mHOOPMAIMOHHOII OE€30MacHOCTH, CHCTEM W
TEXHOJIOTUI U IIPEJCTaBJIEH CIIEIYOMIMNI KOMIIOHEHTaAMU:
Konx OTal CpeacTtra u Tun Bun HaunmenoBan
OLIEHNBAaEMO | (POPMHUPOBaH| TEXHOJIOTH | KOHTPOJIS | KOHTPOJIA e
6§ s 1 OolleHKU | (Texymuil | (YCTHBIM / OLIEHOYHOT'O
KOMIIETEHIIN | KOMIIETEHI[UN / [IICbMEHHEI CpeJiCTBa
1 (Ne Temml) IIPOMEIKY TO i1
Y-HEII1 )
1IK-3, 1IK-6 KoJutokBuyM| TEKYIIUN Y CTHBII Bompockl
bIR) b
Temer 1 - 3
KOJUIOKBIYM
OB
1IK-3, 1IK-6 KOHTpONBLH | TEKYIUIl | IMMCbMEHHLI | KOMIIIEKT
ast paboTa I 3aJTaHII I
Temer 1 - 3
KOHTPOJILHO
1 paOOTEI
[IK-3, IIK-6 OTueT TEKYI[UIl | IMMCbMEHHBI | KOMIIJIEKT
AOKYMEHTIMNEEAH — 3 _ . "
S KTPOHIOR N MGEI0 (mIcbMEH n 3aJaHUul 41
Cepthdukatr: 2C0000043E9ABEBS52205E7/BAS0006000Q043E HBIﬁ) Ha6DpaTDpH
Bnafgeneu: llleGayxoea TatyaHa AnexkcaHgpoBHa
BIX paboT

Nencteutenad: ¢ 19.08.2022 no 19.08.2023
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10. 4. MeToauueckne YKa3aHHA A1 00YIAIOIMXCSA M0 0CBOEHHIO JHCIHILINHDbI
Ha nepBoM »Tame HEOOXOANMO O3HAKOMHTLCA C padodell IIporpaMMoil

AUCHHIIIIITHEBI, B KGTGpGﬁ pPaCCMOTPCHO  COJJACPXKaHIIC TCM - AUHCIIHIIIIHEI
JICKIIIIOHHOI'®0 KypCad, B3dlMOCBA3L TCM J’IﬂKL{Hﬁ C HﬂﬁDp&TOpHBIMH 3AHATIAMIL,
TCMBI 11 BIJIEI CaMOCTOMATEIIbHONI paﬁﬂThI. IIo KaXxJO0MY BIIIOY CaMOCTOSITEIILHOI

paOOTHI IIPeayCMOTPEHEL OMPEACIIEHHRBIE (POPMEI OTUECTHOCTI.

J1sa

CIIEIYIOIINE BIJIBI
ICTOYHMNKAM MH(OPMAaIUU:

YCIICIIHOI'O
CaMOCTOSTEIILHOI

OCBOCHMSA  AUCIIHILIIHEL
paloTHlI,

HEOOXOIMO

BEIIIOJIHIUTE
HNCIIOJIB3YA PCKOMCHIAYCMEIC

No PexoMeHyeMble HCTOYHHKH HH(OPMAaIHH
/1T BHIEI caMOCTOATENLHOI pabOTE (Ne HCTOUHIKA)
OcHoBHaga | Jomomrm | MeTtomidec | HHTEpHET-
TEIIEHAA Kaid PECYPCHL
l. | IlogroToBka x JIeKIISM 1-2 | 1-3 1-4
2. | CaMocCTOSATENBLHOE 1I3YUEHUE 1-2 1 1-3 1-4
JINTEPATYPHI
3. | IlogroroBka K 1a6opaTOpHBIM paGoTaM 1-2 1 1-3 1-4
4. | BeinosHeHNe KOHTPOJILHOII paOOThI 1-2 1 1-3 1-4
11.
12. 5. YYUELBHO-METO/IHYECKOE n NHPOPMAIINMOHHOE

OLECIIEYEHUE JUCHHUIIJ/IMHBI
S.1. PekoMeHayemMasi JUuTepatypa

S.1.1. OcHoBHas iMTEpaTypa

1. Jlyuza Tampe. BreaeHue B TeCTHpOBaHNE IIPOrpaMMHOTI0O 00€CIIEUESHII.
- M.: U3natenmnckuil joM «Bunbsamce», 2013, - C. 368.

2. @aponoB, B.B. Delphi. IlporpamMmmupoBaHne Ha S3LIKE BBICOKOTO
ypoBH: B. B. ®aponor- CII6.: JIugep, 2010.
S.1.2. Jlonmo/iHUTe/IbLHAA JIUTEPATYpAa

1. T'arapmua, JII'. CoBpeMmeHHBIE HOpoOIEeMBl HHGOPMATUKU U
BREIUNCJINTEILHON TexXHuKU: yued. mocodue/ JI. I'. I"'arapuna, A. A. Ilerpor- M.:
N "®OPYM", 2011.
S.1.4. lIlHTepHeT-pecypchl

1. http://www.intuit.ru — callT AUCTAaHIIMOHHOro 0Opa30BaHUSI B 00IACTH
1TH (b0 P M A HEGE AN HOJIO THIA

INEKTPOHHOW NOONWUCLIKD . -

E};ﬁé‘gﬁ%@éﬂ]ﬂa}g@m HHTEpHET ONOMIMOTEKa 00paz0BaTENILHEIX M3JJaHMHIL,

CepTudukar: ECD%E}M

snanensy x o1 OPOT ' COBpdHB SHTEKTpOHHBIE YUeOHUKH, CIIPpaBOYHBIE I YUEOHEIE IOCOO,

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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3. http://www biblioclub.ru - »snexrponHas OuOIHMOTEUHas CHCTEMa
«YHIBEpCUTETCKag Ounommorexka — online»: cHemuammupyeTrcs Ha YUeOHBIX
MaTepuanax sl BY30B 110 Hay4YHO-I'y MAHUTAPHOII TEMAaTHKE, a TaK K€ COJIEPIKUT
MaTepHalbl 10 TOYHLEIM U

4. http://window.edu.ru — oOGpazoBaTenbHEIE peCYPChl BEYIIIIX BY30B
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14. BBeaenue
OmgHuM H3 HamOomlee TpyAoeMKHX 53TarnoB (oT 30 go 60% oOmel TPyZOeMKOCTH)

CO3JaHHS IPOrPaMMHOIO IIPOAYKTA SBISETCS €ro TeCTHpOBaHHME. [IpHyeM OIS CTOMMOCTH
TECTHPOBAHHS B OOIINEil CTOMMOCTH Pa3padbOTKH HMEET TEHAEHINIO BO3PACTaTh IPH VBEIMYEHHH
CIIO’KHOCTH KOMIUJIEKCOB IIPOrPpaMM H TIOBBIINIEHHH TPeOOBaHHH K MX KauyeCTBY. B CBSA3H C 3THM
OOIBIIIOE BHUMAHHE YIENSETCS BRIOOPY CTpaTerHH U METOJOB TECTHPOBAHHSA, UTO HE SBJLIETCS
TPHBHAIIBHOH 3ajaueH. TaxkuMm oO0pa3zoM, IIPH IIOATOTOBKE K TECTHPOBAHHIO HEOOXOIHMO
OTBETHUTH Ha CIIEAYIOIIHE BOITPOCHI:

- Kakyro cTpaTermro TeCTHPOBaHH A BEIOpaTh H IoYeMy? Kak ee pealH3oBarh?
Kakon u3 MeTO0B BEIOpPaHHOH CTPATErHH TECTHPOBAHHS BEIOPATh H ITOUYEMY ?

- Kak rpaMOTHO IIOATOTOBHTHL TECTOBBIM HA0Op [JaHHBIX H CKOJIIBKO TeCTOB
HeoOXoAHMO pa3padoTars?

MeTtommdeckre ykKazaHHS cofepikKaT IepedyeHb BapHAHTOB 3aJaHHI IS KOHTPOIBHBIX
pabot, TpeOoBaHHS K O(OPMIEHHIO KOHTPOJILHBEIX pa00T H IIPHMED BBIITOJIHEHHS 3aJaHH.

15. 1. IeJn, 3202494 H peajH3yeMble KOMIIETEHIIHHI
Ileqb KOHTPOJILHOI PadoOThI - 3HAKOMCTBO C CYIIECTBYIOIIHMH CTpPaTerHSIMH

TECTHPOBAaHHSA, IPHOOpPeTeHHEe HAaBBIKOB BEIOOpa CIpaTerHH H pPa3palOTKH TECTOB IS
OTACIBHBIX 3ajady, CPaBHEHHE H OIEHKAa Pa3IHYHBIX METOAOB TECTHPOBAHMSA H HX
BO3MOKHOCTEH.

B pesynbTaTe H3yUYeHHS AHCIHIUIMHBI ¥ 0OYYaIOIMMXCS JOIKHBEI OBITH C(POPMHPOBAHEI
CIIEYIOIIHE KOMIIET EHI[HH:

HMupex | @opMyImHpoOBKa:

C
CITOCOOHOCTH  BBIIONHATHL AAMHHHCTPHPOBAHHE CHCTEM VIIPaBIeHHS OazaMi

TK-3 JAHHBIX, CHCTEMHOIO IIPOIPaMMHOIO OOECIIeYEHHS IlH(l)m{crm{yHm{amIOHHm:I
CHCTEMBI OpraHH3all[HH, VIIPaBJIEHHe Pa3BHTHEM  HH()OKOMMYHHKAI[HOHHOMH
CHCTEMEI OpraHH3aI[HH

[K-6 CITOCOOHOCTH ITPOBOAUTE OPraHH3aI[MOHHOE COIMPOBOXKIEcHNE Pa3paboTKH, OTIIAILKIL,
MOJTH(HKAIMH H ITOAIePKKH HH() OPMAIITHOHHBIX TEXHOIOIHI H CHCTEM

16. 2. ®opMYIHPOBKA 3aJaHHA H €0 00 beM
1. O3HAKOMBTECH C TEOPETHUYECKHMH CBEJACHHSIMH I10 CTPATErHsIM TECTHPOBAHM L.

2. BHUMAaTelIbHO H3YYHTE (POPMYIIHPOBKY CBOEr0 BapHaHTa 3aJadH, ITOJATOTOBbhTE TECTHI
110 METOMMKAM CTPaTeruy "YepHOoro sAmmka”. IIpemnaraeMele TECTHI CBEIUTE B TAOIIMILY.

Homep HasHaueHne | 3HaueHHA OxmgaeMeld | Peakiqnsa BriBOJ
TecTa TecTa HCXOHBIX pe3yIbTaT IporpaMmMel | (ycrenrHo/
JTAHHBIX HEYCIIEIIHO)

3. Ha ogHOM H3 S3BIKOB ITPpOIrpaMMHPOBAHH A HAITHIITE ITPOI'paMMy A PEIICHHA 3ad9H

ECGGTEETMEWHW![WFB‘M BapHaHTa. COXpaHHTe IepBOHAYAJIbHBIH BapHaHT OI'PaMNMEL.
F'DHHDHI'ID% ChlO b P b p HPOLD

CepTudukar: Eﬂﬂ%igjg%%%gﬁﬁ

Bnagendly: T COQT&MIbea TateaHa AnexkcaHopoeHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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5. YcTpaHuTe B IIporpaMMe OIMMOKH, BERISBJIEHHBIE IO Pe3yiIbTaTaM TeCTHPOBAHHSL
[locrme »TOro IMOBTOPHO IPOBEAHTE TECTHPOBAHHE IIO TEM TeCTaM, KOTOpPbIe paHee OBLIM HE
rpoiiaeHsl. [IprBeauTe TabIHIy ¢ HOBBIMH Pe3yiIbTaTaMH TeCTHPOBAHHSL.

0. Cpemanre BBIBOA O POIH TECTHPOBAHMS C HMCIIOIB30BAHMEM CTPATETHH "YEPHOIO
sIHKa" M BO3MOKHOCTSIX ero mpuMeHeHH . CopMYyITHPYHTE ero JOCTOHHCTBA H HeJOCTATKH.

KoHTpoimbHag paboTa cHAcTCS B paclieyaTaHHOM BHJE H JOJIKHA BKIIFOYATH CIIEXYIOIIE
Pas3IeIb:

1. llocTaHOBKY 3a7ayl.

2. OrmicanMe IIpOLEeAYpPHl (OpMHpPOBAaHHS TECTOB C HCIIOIB30BAHHEM Pa3ITHUHBIX
METOJ 0B C HCITOJIb30BAHHEM CTPATErHH «UEPHOI O SIIHKA) .
OrmicaHHe anrOpHTMa PellleHHs 3aJayH (CIIOBECHOE HIIH B BHJIE OIIOK-CXEMBI).
[ lepBoHaYaIbLHEIH KOJI IIPOrpaMMEI (10 TECTHPOBAHHA).
Tabrmia pe3yiIsTaToB IEPBOrO TECTHPOBAHM .
Ko rporpaMMBI TTOCTIE HCITPABIICHH AL
TalGma pe3yIbTaToR IIOBTOPHOI'O TECTHPOBAHH L
BEIBOJIBI O POIH TECTHPOBAHHMS C HCIIOINB30BAHHEM CTPATeTrHH "YEPHOrO SIIHKA" H
BO3MOKHOCTSIX €0 IIPHMEHEHH .

RSN AW

17.
18. 3. BapuaHTsl 3aaHHH KOHTPOJILHOHN PABOTBI

Homep Bapuanra | QKO crygeHra

| |l | b2 —

Bapuanur 1. Cosgares mnporpaMmy, KOTOpas PpellaeT CHCTEMY H3 3-X JIMHEHHBIX
arreOpanyecKHX YPaBHEHHI C 3aJaHHOH TOYHOCTBIO C TIOMOINBIO MeTOa Kpamepa.

Bapuant 2. IIporpamMma JOIDKHA OIMPEAENITh KOPHH YPaBHEHHSI Y = X° - 2 Ha 3aJJaHHOM
nHTepBane (A,B) 1 ¢ 3a7aHHOH TOYHOCTRIO Eps Ha OCHOBE MeTo/[a XOPH,.

Bapuanr 3. Paspaborars IporpamMmy, KOTopas cO3ZacT MAacCHB H3 N IEJIBIX YHCEI C
ITIOMOIIBIO T'eHepaTopa CIy4YaiHBIX YHCENI B 3aJaHHOM JHamazoHe |[A, B], a 3areM coprupyet
MACCHB ITI0 BO3pacTaHHIO.

Bapunant 4. HWaeHTH(HIIHPOBAThH TPEYTOINBHHK II0 TPeM CTOPOHaM (OCTPOYTOIbHBIM,
ITPSIMOYTOIIBEHBIH, TYIIOYTOJIBHEIH, PAaBHOCTOPOHHHI, PaBHOOEPEHHEIH).

Bapuanr 5. UaeHTHQHIMPOBATE YETHIPEXYTOIBHHK IO YETBIPEM CTOPOHAM (KBaJpaT HIIH
POMO, IIPSIMOYTOIIEHHK, TPaITeIHs HIH OOBIKHOBEHHEIHN YETHIPEXYT OIThHHK).

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Cepmwdukatr: 2C0000043E9ABEBS52205E7/BAS00060000043E
Bnagener:  WeclSedrdldiam-rpapik BHOIOTHEHHA 32 JAHH A
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JlaTa Tonmy4yeHHs 3aJaHH JlaTa IIpeJOCTARIEHHS BBITIOIHEHHOIO
3aJ[aHI ST

3rMHsA ceccusl. HosOpes 2018r. JleTHS4 ceccHs. 3a JBE HEJAEH 10
Havana ceccur. Mam 2019 r.

20.

21. S. Ilopanok 320U THI pAdOTbI

3anmra KOHTPOILHOH PaboThl IPOBOAHUTICS B BHAE COOECENOBAHHMS, B XOJe KOTOPOro
CTYJIEHT OTBEYAET Ha BOIIPOCHI IPEIIOAABATEIS IO COMEPKAHIIO KOHTPOIBHOH PadOTHI.

22. 6. Kpurepnn onieHHBAHHA PadoThI

OILleHKa «OTIIMYHO» BBICTABIISETCA CTYAEHTY, €CIIH OH IPOAeMOHCTPHPOBAN ITTyOOKHE,
HCUYEPIBIBAIOIIME 3HAHHA M TBOPYECKHE CIIOCOOHOCTH B TIOHHMMAHHH, H3JIOKEHHH M
HCITONIb30BAHMM  YUEOHO-IIPOrpaMMHOI'O  MaTepHana, JIOTHYECKH  IIOCIIeJOBAaTEIIbHBIE,
COIEPKaTEIILHEIE, IIONIHEIE, IIPABHIIbHBIE M KOHKPETHEIE OTBETHI HA BCE ITOCTABIIEHHEIE BOITPOCHI
M JIOIIOJIHHUTEIIPHEIE  BOIIPOCHI  IIPEIIOflaBaTelsd, CBOOOJHOE BIaJcHHE OCHOBHOH H
IOIIOJIHUTEILHOH JIMTEPATYPOH, PEKOMEHIOBAHHOH YUeOHOH ITPOrPaMMOH.

OIleHKa «XOPOINO» BBICTABISAETCSI CTYIEHTY, €CIIH OH IPOAEMOHCTPHPOBAII TBEPIBIE H
IOCTAaTOYHO TIIOJIHBEIE 3HAHHS BCErO IIPOrPaMMHOIO MaTepHalia, IIPaBIIIBHOE ITOHHMAHHE
CYIHOCTH M B3aHMOCBSI3H PacCMaTpHBAEMBIX ITPOIIECCOB M SBIIEHMIL, ITOCIIEIOBATEIbHEIE,
IIPaBHIIbHBIE, KOHKPETHLIE OTBETHI Ha IIOCTABIEHHEIE BOITPOCHI IIPH CBOOOMHOM YCTPaHEHHH
3aMEYAHHI 110 OTAEIbHEIM BOIIpOCaM, JOCTATOYHOE BIIaJIcHHEe INTEPATYPOH, PEKOMEHIOBAHH OH
y4ye OHOH ITPOrPaMMOH.

OILleHKa «YIOBIETBOPUTEILHO» BBICTABILIETCS CTYIEHTY, €CIIM OH IIPOIEMOHCTPHPOBAII
TREPJBIE 3HAHHS H IIOHIMaHHE OCHOBHOI'O ITPOrPaMMHOI0 MaTepHaia, IIpaBHIIbHEIE, 023 IPyORIX
OIIMOOK OTBETHI Ha IIOCTABJIEHHEIE BOIIPOCH IIPH YCTPAHEHHH HETOYHOCTEH H HECYIIECTBEHHBIX
OIMOOK B OCBEIIEHHH OTAEIbHBEIX ITOMOKEHHH IIPH HABOJIAIIMX BOIPOCAX IIPeIogaBaTells,
HEJOCTATOYHOE BJIAJIEHHE JIMTEPATYPOH, PEKOMEHIOBAHHOH YUeOHOH ITPOr PaMMOH.

OlLleHKa «HEYIOBIIETBOPHTEIILHO BBICTABIISIETCS CTYJIEHTY, ECIIH OH
IIPOJAEMOHCTPHPOBATI HEMPAaBHIIbHBIE OTBETHI HAa OCHOBHEIE BOITPOCHI, JOIVIIEHBEI I'PYOBIE
OIIMOKH B OTBETAX, HEITOHHUMAaHHE CYIITHOCTH H3/IaracMbIX BOIIPOCOB, HEYBEPEHHEIE H HETOUHBIE
OTBETHI Ha JOIOITHHUTEIIFHEIE BOITPOCHI.

23. 7. Kparkue TeoperHueCKHe CBeJJeHHAA
TecTHpoBaHIeM Ha3bIBAeTCS IIPOIECC BBITIOMHEHHS IIPOrPaAMMEL € Ue/lbio OOHAPYHCEHUA

ouindoxk. Hukakoe TecTHpOBaHHEe He MOJKET JOKas3alhb OTCYTCIBHE OIMHOOK B ITPOrpPaMME.
HMcxomHpIMH  JaHHBIMH IS 5Talla TECTHPOBAHHS  SBILIIOTCS  TEXHHYECKOE  3ajlaHHE,
crienH(HUKaHI H pa3paO0TaHHBIE Ha IMPeAbIAYINHX 5TanaxX CTPYKTYpPHas H (PYHKI[HOHAJIbHAas
CXeMBI ITPOTPAMMHOI0 ITPOAYKTa, a JUIS HEKOTOPBIX METOOB TECTHPOBAHHS - alll OPHTM OOBEKTa
TECTHPOBAHHS.

[Tpn TecTHpOBaHHH PEKOMEHAYETCS COOMOAATH CIEAVIONIIE OCHO6HbIE RPUHLILNBL:

1. mpexrionaraeMele pPe3yiIbTaThl JOIDKHEL OBITh H3BECTHEI IO TECTHPOBAHHL,

2. cnexyeT m30eraTh TECTHPOBAHHUS IIPOIPaMMEI aBTOPOM,

3. HeoOXOAHMO JOCKOHAJILHO H3y4YaTh Pe3yIIbTaThl KaXKIOoro TecTa,

4. HeoOXOIHMO ITPOBEPSTH AeHCTBHS IPOrpPaMMbl Ha HEBEPHBIX JTaHHBIX

S RAIRO AR P0BEPATH ITpOrpaMMy Ha HEOKIIaHHbIe TI0G0UHBIE S (EKTHI;
Ceprucpnkar:  2COE0043EGAFRHIPRIME 7 CAITTRETOSF SETECT, KOTOPRIT OOHApVKHBAcT XOTS OBl OJHY €EIle He

Bnaneneu; llebayxoea TaTeAHa AnekcaHnpoBHa
OGHAPYKEHHYTO OIIIIOKY
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7. BepPOSATHOCTh HAIMYHS OIMHMOKH B YaCTH ITPOTrPaMMBI ITPOIOPI[HOHAIIbHA KOJIMYECTBY
OLIMOOK, VKe OOHAPYKEHHBIX B 3TOH YaCTH.

PasmyaroT YeThIPE OCHOBHEBIE CTPATETHH TECTHPOBAHIL

1. Pyunoe mecmupoeaniie. | IpHMEHSETCS B ITpOLECCE Ppa3padOTKH ITPOrPaMMEI.

2. Tecmupoeanue memoodom benozo Awuxa. SOTO TIOAPOOHOE HCCIIeJOBAHHE
BHYTPEHHEH JIOTHKH U CTPYKTYPHI ITporpaMMel. [IpH 3ToM HEOOXOAHMO 3HAHHE HCXOJIHOIO KOJa.

3. Tecmupoearnue memoodom uvepHozo Awjuxa. J|aHHasS TeXHIKa He TpedyeT 3HaHHA
IIPOrPaMMHOT0 KOJIa M IIPHMEHSIEMOI'0 allfOPHTMa PEIeHHS 3aauyl. PaccMaTpHBarOTCSA TOIBKO

OCHOBHBIC dCIICKTBEI CHCTCMEBI, HE CBA3AHHBIC HITH MAIIO CBA3AHHBIC C €C EH‘_‘;""TIJEHHEﬁ JIOTHYECKOH

CTPYKTYPOH.
4. Memoo cepozo awuxa. CoueTaeT B cebde IpedbIAVIIE dBa MMoaxoma. OTnaaka C

OI'PaHHYCHHBIM 3HAHHCM O BHYTPCHHCM @}HICL[IIDI—]IIPDEEIHI]II IPIUTIOKCHIA COYUCTACTCHA CO
SHaHHEM OCHOBHBIX dCIICKTOB CHCTCMEIL.

7.1 PydHoe TecTHpOBAaHHE NPOrPAMMHBIX IIPOAYKTOB

OKCIIEPHMEHTHI ITOKA3alH, YTO C TOYKH 3PEeHHS HaXOXIAEeHHS OIMOOK, JOCTAaTOYHO
3 EKTHBHBIMH SBILTFOTCS METOABI PYYHOIO KOHTPOJIL. IlosToMy OJHH HWIH HECKOIBKO H3 HHX
IOJKHBI HCIIOINB30BAaThCS B KaXKIOM ITPOTPaMMHOM ITpoeKTe. MeTOoIbl PYUYHOr0 KOHTPOIS
IIpeqHA3HAYEHBI I IIepHoAa pa3paldoTKH, KOrja IIporpaMmMa 3aKOAHPOBaHa, HO TECTHPOBAHIE
Ha MAaIllHHE €Ileé He Hayalochk. J[OKa3aHO, YTO 3TH METOABI CITOCOOCTBYIOT CYIIECTBEHHOMY
VBEJIMYEHHIO ITPOH3BOMUTEILHOCTH M ITOBBIIIEHHIO HAJEKHOCTH IIPOrpaMM, H ¢ HX ITOMOIIBIO
MOKHO Haxomuth OT 30 g0 70% ommbOK IOTHYECKOrO ITPOSKTHPOBAHHS H KOIHPOBAHI.
OCHOBHBIMH METOAAMH PYYHOI'O TECTHPOBAHHS SBIISIOT CSI:

- HMHCIIEKIHH HCXOIHOI'0 TEKCTAa,

- CKBO3HBIE ITPOCMOTPHI,
- IIPOCMOTPHI 3a CTOJIOM,
- 0030pBI MpOrPaMM.

7.1.1 NHCIIEeKIIHHA HCXO0AHOTI0 TEKCTA (CTPYKTYPHBIA KOHTPO.JIb)

HMHCIIeKIIMH HCXOMHOr0 TeKCTa IPEACTaBISIOT CcOO0OH Halop ITpoleAyp H IIPHEMOB
OOHapYyKeHHS OIMOOK ITPH H3YYEHHH TEKCTa IPYIMION CIIEIHAIMNCTOB, B KOTOPYIO BXOIAT aBTOP
ITPOrPaMMBbI, ITPOeKTHPOBIIHK, CIEI[HAIICT II0 TeCTHPOBAHHIO H KOOPAHHATOP (KOMITETEHTHEIMH
IIPOrpPaMMHCT, HO HE aBTOp IporpaMmMel). OOmias IpoleAypa HHCIEKI[HH COCTOHT H3
CIIEYIOIIIX HTAITOB:

1. y4JacTHHKaM TI'pPYIIIBLI 3apaHee BBIIAETCS JTHCTHHI ITPOrPaMMbI H CIIEI[H(pHKAIHSI Ha
Hee:

3

2. TpOrpaMMHCT PaccKasBIBAeT O JIOTHKe pabOTH IPOrpaMMbl H OTBEYaeT Ha BOIPOCHI
HHCITEKTOPOB;
3. IporpaMMma aHAIHM3HPyeTcsA IO CIIHCKY BOIPOCOB VIS BBIABIEHHSA HCTOPHYECKH
CIIOKHBIIIHXCA OOIHX OIMHMOOK IIPOrPaMMHPOBAHILA.
KpoMe HaxOXKIEHHS OIMMOOK Ppe3ylbTaThl HHCIEKI[MH II03BOJLIOT ITPOrPAMMHCTY
YBHJET  CIICTIAHHBIE  TIM OIIMOKM, IMOAYYHTh BO3MOXKHOCTH OLEHHTh CBOH  CTHIIB
ITIPOrPaMMHpPOBAHIBIOMBEBED AITOPHTMOB H METOJOB TECTHPOBAHHS. VHCIIEKI[HS SBISETCS
CMPETOCOOOM  PAHFICT O~ BRISIBICHIN  YdCTefl porpaMMBI, ¢ GOMBIIEH BEPOSTHOCTBIO COZEPIKAIINX

Bnapenel; 3yxXoe eKCaHApoBHa

GH.III@IGI:. HTO ITO3BOIIACT ITPH TECTHPOBAHHH YACIIHTE BHHMAHHE HMCHHO 3THM HYaCTAM.

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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7.1.2 CKBO3HBIE IPOCMOTPHI

CKBO3HOH ITPOCMOTP, KaK M HHCIEKI[HMSI, IIPeACTaBISIeT COOOH Hadop CIIOCOO0B
OOHAPYKEHMS OIIMOOK, OCYIIECTBIISIEMBIX I'PYIIIION JIMII, IIPOCMATPHBAIOIINX TEKCT ITPOIPAMMBL.
Takon IPOCMOTP HMMEEeT MHOI'O OOIIEr0o C IIPOIECCOM HHCIIEKTHPOBAHMS, HO OTIIHYAETCS
IPOLEAYPOH H MeTOAaMH OOHAapPYKEHH A OIIHOOK. ' pyIIIa 1Mo BEIMTOIHEHHIO CKBO3HOI'O KOHTPOJIS
COCTOHT M3 3-5 4YelloBeK (IpejiceaTellb IIH KOOPIHHATOP, CeKpeTapbh, (PHKCHPYIOIIHII BCe
OIIHOKH, CITEI[HAIHCT IO TECTHPOBAHHIO, IIPOrPAMMHCT H HE3aBHCHMBIH SKCITEPT).

OTarbl IMPOIEAYPEI CKBO3HOI'O KOHTPOIIS:

1) yJyacTHHKaM TI'pYIOIBI 3apaHee BBIJAETCS JIMCTHHI ITPOrPaMMEI H CIIEIM(HKAIHSI Ha
Hee,

2) y4acTHHKaM 3aceJaHHs IpejIaraeTcs HeCKOJIbKO TeCTOB, HAllHCAHHBIX Ha Oymare, H

TECTOBBIE JaHHBIE ITOABEPrarOTCSI 00padOTKE B COOTBETCTBHH C JIOTHKOH ITPOrPaMMbI (Ka KIbIH
TECT MBICTIEHHO BBITTOIHSETCS),

3) IporpaMMHCTY 3aJal0TCS BOIIPOCEI O JIOTHKE ITPOSKTHPOBAHHS H IIPHHSTBIX
IOITYIIEHH X,

4) cOCTOSHHE IIpOrpaMMbl (3HAUYEHHS IIePeMeHHBIX) OTCIIeKHBaeTcs Ha OyMare IIH
IIOCKE.

B OOIBIIMMHCTBE CKBO3HBIX IIPOCMOTPOB IIPH BBIOIOTHEHHH CaMHX TECTOB HaXOJAT

MCHBITIC GI.T.III@GI{:, HEM ITPH OITpOCE ITPpOIPpaMMIICTA.

7.1.3 1IpoBepka 3a CTOJIOM

TperbUM MEeTOJIOM PYUYHOrO OOHAPYKEHMS OIMHOOK SBJISETCS IPHMEHSBIIASCS paHee
IPYTHX METOJOB «IIPOBEPKA 3a CTOIIOM). JTO IPOBEPKA HCXOJHOIO TEKCTAa HIH CKBO3HEBIE
IIPOCMOTPEBI, BEIIOIHAEMEBIE OJHHM YEIIOBEKOM, KOTOPBIH YHTAET TEKCT IIPOrPaMMBI, IIPOBEPSET
€ro IO CIIHCKY M IIPOITyCKaeT 4Yepe3 IporpaMMy TECTOBBIE JaHHBIE. McXoasd M3 IIPHHIMIIOR
TECTHPOBAHHMS, ITPOBEPKA 3a CTOIOM JOJKHA IIPOBOMMTHECS YEIIOBEKOM, HE SIBILSFOLIIIMCS
ABTOPOM ITPOTPAMMBEI.

Hepmocratku meToma:

- IIPOBEPKA ITPEACTABISET COOOH IIOIHOCTHIO HEYITOPSAOUYEHHEIT ITPOIIECC,

- OTCYTCTBHe 0OMeHa MHEHHSMH H 310pOBOH KOHKYPEHIHH,
- MeHbIas 3(pQeKTHBHOCTD II0 CPaBHEHHIO C JPYTHMH METOHAMH.

7.1.4 OneHka mocpeacTBoM IMpPocMoTpa

OTOT METOJ HEINOCPEeJICTBEHHO HE CBS3aH C TeCTHpOBaHHEM. OH SBISETCSI METOLOM
OLIEHKH aHOHHMHOH ITPOrPaMMbI B TEPMHHAX ee OOINEr0 KayecTBa, ITPOCTOTHI 3KCIUIYaTaIlH H
SICHOCTH. []ernmb aToro Meroga - o0eCleYHTh CPaBHHTEIBHO OOBEKTHBHYIO OLIEHKY H CaAMOOIEHKY
IIPOrpaMMICTOR. BEIOHpaceTCs IPOrpaMMHCT, KOTOPBIM IONKEH BHIMIOMHATE OOS3aHHOCTH
aIMHHHCTpaTOpa Ipolecca. AIMHHHCTpaTOop HalOupaer rpymmy oT 0 g0 20 YYaCTHHKOB,
KOTOpHIE JOIDKHEBL OBITh OJHOrO IMpodgri. KaxxaoMy yYacTHHKY ITpejjIaraeTcs IpeJCTaBHTh I
PacCMOTPEHHS JBE IMPOrpaMMEBl C €r0 TOUKH 3PeHHS HAIIYUIINYIO H HANXYMIyro. OToOpaHHbBIE
IPOrpaMMEl  CIIYYaHHBIM OOpa30M pacIpelelsroTcd MeXAy ydacTHHKaMH. MM mpaerca 1o 4
IpOrpaMMEl - JIBE HAIUIVYIIME H JIBE HaHXYIIIHe, HO ITPOrpaMMICT HE 3HaeT, KakKas H3 HHX
IUI0Xas, a Kakas xXoporras. [IporpaMMICT ITpocCMATPHBAET MX H 3aIONHSIET aHKETY, B KOTOPOH
TIpearactGieleiBERhclX OTHOCHTENBHOE KayecTBO IO CceMHOAUILHOMH IIKale. Kpome Toro,

cwmﬂﬁ?ﬂ%ﬁﬁﬁgﬁiﬁﬁéﬁéﬁgﬁ&ﬁﬁﬁﬁaP“H H PeKOMEH/IAIHH IT0 YITYUIIEHHEO ITPOrPaMMEL.

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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CTpaTerusd TeCTHPOBAHHS I10 IIPHHIMITY «OelIoro SIIHKAaY, HIIH CTPaTerHs TECTHPOBAHHSL
yIIpaBILsIeMasl JIOTHKOH IPOrpaMMEI (C YIETOM alIlOPHTMa), IT03BOIIIET IIPOBEPHTH BHYTPEHHIOK
CTPYKTYpPY IIporpaMMmel. B 3TOM ciaydae TeCTHPYIOIIMI IIOIYYAeT TECTOBBIE HJAHHBIE ITYTEM
aHaJIM3a JIOTHKH ITPOrPaMMBI.

HMcyeprisiBaroIeMy BXOAHOMY TECTHPOBAHHIO CTPATErHH "YEPHOIO SIIMHKA" 31eCh MOKHO
ITPOTHBOIIOCTABHTh  HCYEPIIBIBAIOIIEE TECTHPOBAHHE MapLIPYTOB (KPHTEPHH ITOKPBITHS
MapmpyToB). [logpasymMeBaeTcs, 4TO IIporpamMma ITPOBEpPEHA ITOMHOCTBIO, €CIIH C ITOMOIIBIO
TECTOB VYJAETCS OCYIIECTBHUTH BBINIOJIHEHHE IIPOrPAaMMBI IIO0 BCEM BO3MOKHBIM MapIIpyTaMm
IepegaqyH YIIPaBIEHI.

OJIHAKO HETPYIHO BHAETh, YTO JIa’Ke B IIPOrpaMMeE CPEIHErO YPOBHS CIIOKHOCTH YICIIO
HETTOBTOPSIIOIIIXCS MAPIIPYTOB ACTPOHOMHYECKOE M, CIEHOBaTelIbHO, MCYEPIIBIBAIOIIEE
TECTHPOBaHHE MapIIPYTOB HEBO3MOIKHO.

Kpome TOro, Meroj HCUYEPILIBAIOIINETO TECTHPOBAHMS MAPIIPYTOB MMEET PSI
HeJJOCTAaTKOB:

- MeToJ He OOHapYKHBAET IIPOIYIIEHHBIE MAPIIPYTHI,

- He OOHapyKHBacT OINMMOOK, IIOSBIIEHHE KOTOPBIX 3aBHCHT OT oOpadaTEIBacéMBIX
TaHHBIX (HarpHMep, 1f (a-b)<eps - nmponyck QyHKIHH abs MPoSBHTCS TOIBKO, eClIH a<b);

- He JaeT TapaHTHH, YTO ITporpaMMa COOTBETCTBYET OITHCAHHIO (HAIIpHMep, E€CIIH
BMECTO COPTHPOBKH IT0 YOBIBAHHIO HaITHCaHA COPTHPOBKA ITO BO3PACTaHHIO).

CTpﬂTE:I‘HH «BeJIoro SIMHKa» BKIIOUAET B ceds CIICAVIOMIHE METO/JbI TCCTHPOBAHITA.
= ITOKPBITHC OIICPATOPOB,

- TIOKPBITHE PEILEeHHI,

- TIOKPBITHE YCIIOBHIA,

- TIOKPBITHE pelIeHHH/yCIOBHII,

- KOMOHHATOPHOE ITOKPBITHE YCIIOBHIL.

7.2.1 lloKkpbITHE OIIEPATOPOB

Kpureprii IOKPBITHS OIIEPAaTOPOB IIOAPA3yYMEBAET BBIMIOIHEHHE KaXIOro OIleparopa
IpOrpaMMEI, I10 KpalHeH Mepe, OOHH pa3. 3TO HEOOXOAHNMOE, HO HE JOCTaTOYHOE YCIIOBHE I
IIPHEMIIEMOI O TECTHPOBAHMS. PacCMOTPHM IIpHMED.

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

begin

if(a>1) and (b=0) then x:=x/a;

if (a=2) or (x>1) then x:=x+1;

end;

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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PucyHok 1 - IIponeaypa 1 cOOTBETCTBYIOIIHI €H alTOPHTM

I mpHBEIeHHOTO (pparMeHTa MOJKHO OBLIIO OBI BEITIONHHTH KaXKABIH OIepaTop OIHH
pa3, 3aJlaB B KauyeCTBe BXOJAHBIX JaHHBIX a=2, b=0, x=3. Ho mpu 3TOM, H3 BTOPOIr0 YCIOBHSI
CIIeIyeT, YTO X MOXKeT IIPHHHMATh T000e 3HauYeHHe, H OHO He IpoBepseTcsa. KpoMe Toro:

- €CIIH IIpH HaIMCaHHH ITPOrpaMMbI B IIepBOM YCIOBHH onHcaTk (a>1) or (b=0), To

onmoOKa oOHapyKeHa He OVIET,
- €CJIIM BO BTOPOM YCIOBHHM BMeCTO X>1 3armcaHo x>0, To 3Ta omnbKa TOXe He OyaeT

oOHapyXKeHa,
- cymecTByeT myTh abd (cM. pHC.1), B KOTOPOM X BOOOIIE He MEHSETCS H, €CIIH 3JECh
€CTh OINMHMOKa, OHa He OyAeT OOHApYKEHA.

7.2.2 IlokpbITHE pelneHHl (mepexoaoB)

Jl1st peanu3aliii 3TOr0 KPUTEPHSI HEOOXOIHMO JOCTAaTOYHOE YHCIIO TECTOB, TAKOE, YTO
KaKIO€ PElIEHHEe Ha 3THX TecTaX IPHHHMAET 3HAUEHHE «HCTHHAY) HIH «JIOXKb», II0 KpamHeH
Mepe, OJHH pas.

HerpyaHo moKkaszarh, UTO KPHTEPHH IIOKPBITHS PEIIEHHH YIOBIETBOPSIET KPHTEPHIO
IIOKPBITHS OIIEPATOPOB, HO SBIISeTCSA O0JIee CHIIbHBIM.

[Iporpamma, mpeacTaBlIeHHAas Ha pHC.l, MOXeT OBITH IIPOTECTHPOBAHA IO METOIY
MTOKPBITHS PelIeHHIT IBYMS TeCTaMH, IMOKPHIBAIOIIMMH ITHOO ITyTH ace abd, mibo myTtH acd abe.
BxonHpie yermoBHA A4 IepBoro tecra; a=3, b=0, x=3. BXoaHBIe YCIIOBHS UISI BTOPOIO TECTa:
a=2, b=1, x=1. OgHako myTh, I'7le X He MeHIeTcs, OyJeT IPOBepPeH ¢ BePOSTHOCTEIO 50%: ecim
BO BTOPOM VCJIOBHH BMECTO YCIIOBHA X>1 3armmcaHo x<l, 1o ommOka He OyaeTr oOHapyKeHa
IIBYMS TECTAMIH.

7.2.3 lloxkpsbITHE YCJI0BHH

KpHTepHi MOKPRITHSA YVCIOBHI 00JIee CHIBHBIN ITO CPABHEHHMIO C IPEALIAVIIEM. B 3TOM
CIIy4ae 3aIlHCBIBAETCS YHCIIO TECTOB, JOCTATOYHOE IS TOr'O, UTOOBI BCE BO3MOXKHBIE PE3YIIbLTATHI
Ka’KJIOr'0 YCIIOBHS B PEIIEHHH OBLIM BBEOIOIHEHEI, 110 KPailHEH Mepe, OJIHH pas.

OJIIHAKO, KaK H B CIIy4yae ITOKPBITHS PEIIEHHH, 3TO IIOKPBITHE HE BCErJa IIPHBOIHT K
BRITIOJIHEHHIO Ka’KIOI'O OIlleparopa, IO KpaiiHell Mepe, ofMH pa3. K kpurepmro tpebyercs
ITOIIOIHEHHE, 3aKIFOYAIOIIEECd B TOM, UTO KaKIOH TOYKE BXOHa YIIPAaBIECHHE MOIKHO OBITH
IIEPETAHO, 10 KpalHHEN MEpe, OAHH pas.

[Iporpamma Ha pHc.] mMeeT dYeThlpe ycnoBHS a>1, b=0, a=2, x>1. HeoOGxommmo
peanH30BaTh CHTYaIuH, rae a>1, a<=1, b=0, b#0, a=2, a#2, x>1, x<=1.

TecThl, VIORIETBOPSIOIIHE 3TOMY YCIIOBHIO:

1. a=2, b=0,x=4 (mIyTs ace);

2. a=1,b=1,x=1 (mmyTp abd).

XOTS KOJIMYECTBO TECTOB TAKOE e, KaK B CIIy4ae ITOKPBITHS PEIIEHHH, 3TOT KPHUTEPHH
MOJKeT (HO He Bcerjla) BhI3BaTh BBIIOIHEHHE PelIeHHH B YCIOBHSX, HE PeaJH3yeMbIX IIPH
IOKPBITHH pelleHHA. T0o eCTh, 3TOT KPHUTEPHIT B OCHOBHOM YIAOBIIETBOPSET KPUTEPHIO TTOKPBITHS
PEIIEHMI, HO He Bcerfga. 1eCThl KPHUTEpHS ITOKPBITHS VYCIOBHH I paHEe PacCMOTPEHHBIX
IIPHMEPOB ITOKPBIBAIOT PE3YIIBTATHI BCEX PEIIEHHI, HO ATO CIIVYailHOe CcOBIajcHHe. Harpimep,

j— |D| — j— 1
TECTHI a— Eﬁggﬂ%&%ﬁmmb—li X=] IIOKPBIBAIOT PE3VYIIbTATEl BCEX YCIIOBHI, HO TOJIBKO JBa H3
Cepruh MET bIPEX0PE3YIHTATOR: PLIISHHI0{He BHITIOIHIETCS Pe3yabTaT «HCTHHA» IIEPBOrO PEIeHHSI H

Branengge s HEFAP R TSRS B1GHERG).
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7.2.4 IlokpbITHeE pelneHun / YCJI0BHHI

OTOT MeTOZ TpeOYyeT COCTaBHTEL TECTHI TaK, YTOOBI BCE BO3MOXKHEBIE Pe3yIIbTAThl KaXKIOr O
YVCIIOBHS BBITIOJIHMIINCH, II0 KpaiHEH Mepe, ONHWH pa3, BCE PE3YIbTaThl KaXIOr0 PEIEHHSI
BHITIOJIHIJIHICh, TI0 KpailHEH Mepe, OIMH Pa3, M KaKIOH TOUKE BXOAa YIIPaBIIEHHE IIEPeJacTCs, TI0
KpalHeH Mepe, OIHH pas.

HemocraTtku meToza:

- He BCerja MOKHO IIPOBEPHTH BCE YCIIOBHAL,

- HEBOSMOMHO ITPOBCPHTE YCIIOBHA, KOTOPBIE CKPBITHEL APYIHMI Y CJIIOBHAMH,
- HEAOCTATOYHAA YYBCTBHICIIEPHOCTD K OIIMHOKaM B JIOTHUYECKIX BBIPaKCHITIX.

7.2.5 KomOHHATOpHOE NOKPHITHE YCJI0BHH

OTOT KpUTepHH TpeOyeT CO3MaHHSI TaKOro 4YHCJIa TECTOB, YTOOBI BCE BO3MOXKHBIE
KOMOHMHAITHH Pe3VYIILTAaTOR VCIIOBHI B Ka)KIOM PEIIEHHH H BCE TOYKH BXOJa BHITTOIHSIIHCE, ITO
KpaiHeH Mepe, OMHH pas.

Jlnsg nmpuMepa Ha pHc.] HeOOXOMHMMO ITOKPBITh TECTAMH BOCEMb KOMOHHAI[HH ;

1.a>1, b=0; 5. a=2,x>1;
2. a>1, b#0; 6. a=2, x<=1
3. a<=1, b=0; 7. a#2,x>1;
4. a<=1; b#0; 8. a#2, x<=1].

OTH KOMOHHAIIMH MOJKHO IIPOBEPHTH YETHIPHMS TECTaMH

1. a=2, b=0,x=4  mnpoBepseT KOMOHHAIHH 1,5,

2. a=2,b=1,x=1 mnpoepseTr KoMOHHAIHH 2,6,

3. a=1, b=0,x=2  mnpoBepseT KOMOHHAIIHH 3,7

4. a=1, b=1,x=1  mnpoepseT koMOHHAI[HH 4,8

B IaHHOM cIIyyae TO, YTO YeTHIPpeM TecTaM COOTBETCTBYIOT UYeThIpe ITYTH, SBIISIETCS
coBMaZcHHEM. lIpeicTaBIeHHbIe TECTEl He ITOKPHIBAKOT BceX ITyTeH, HallpuMep, acd. IlosTtomy
HHOIZIa HeOOXOMMa pea3alliid BOCEMH TECTOB. TaknM o0pa3oM, IS IIPOrpaMM, COAEPKAIIHX
TOJILKO OJHO YCIIOBHE Ha KaKIoe pelleHHEe, MHHHMAIbHBIM SBIISIETCS KPpHTePHI, HA0Op TEeCTOB
KOTOpPOTO:

- BBI3BIBAET BHINOJIHEHHE BCEX Pe3YIILTATOB KaKJIOT'0 PEIleHHS, IO KpaHHeH Mepe,
OJIHH pa3s;

- IlepeJaeT yIpaBIeHHe KaXKJOil TOYKe BXOJa, IO KpaitHeHl Mepe, OIHH pa3 (UTOORI
00eCITeuHTh BRIIOIHEHHE Ka)KJI0r0 oleparopa, 1o KpaiHeH Mepe, OJHH pa3).

Jlna mporpaMM, coAepKalpX PeIleHHd, KakJoe H3 KOTOPBIX HMeeT 0Oojlee OJHOIO
YCIIOBHS, MHHHMAJIbHBII KPHTEPHII COCTOMT H3 Habopa TeCTOB, BRI3BIBAIOIIIX BEIIIOIHEHHE BCEX
BO3MOKHBIX KOMOMHAIIMH pe3ylIbTaTOB VYCIOBHH B KaXJOM pelleHHH H IIepelaloIix
yIIpaBlIeHHe Ka)XJOH TOUYKe BXOJa, IO KpailHell Mepe, OOHH pa3. TepMHH «BO3MOKHBIX)»
yIIoTpeOIeH 37[eCh ITOTOMY, YTO HEKOTOPhIe KOMOHHAIIHH YCIOBHIL MOT'YT OBITh HepealTH3yeMBl.
Hamprmep, s komOuHamH k<0 1 k>40 3agaTh k HeBO3MOXKHO.

7.3 TectupoBaHHe MO NPHHIMILY «Y€PHOT0 SINHK )

ODHHM H3 CII0OCO00B IIPOBEPKH IIPpOI'paMM ABJIACTCA CTPATCIHA TCCTHPOBAHHMA,

A "
Ha3bIBaeNR CAPATETHEST U epHOTO SIIMKA" HITH TECTHPOBAHHEM C YIIPABIIEHHEM I10 JAHHBIM. B

Ceprvd FEFONE CIVHAC “HPOTPaNMMa A PaCcCMaTPIBACT CA KdK HIIE:I)I-[E:-Iﬁ HH_[I]I{”:, H TaKOC TECCTHPOBAHHC HMECT

Bnaneney: Lllebayxoea TatkaHa Anekc OBHA
CIIbIHD ﬁLIHCHEHIIE G%%DTGHI' CIIBCTE, B KOTOPLIX IIOBCACHIIC IIPOI'PpaMMBI HE COOTBCTCTBYCT

CTIETIH (DHKATTHH.
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JIng oOHapyXeHHS BCeX OIMMOOK B IIporpaMMe  HeOOXOQHMO  BBIIIOIHHTH
LcYepnvleaoujee mecmiuposarie, T.€. TECTHPOBAHHE Ha BCEX BO3MOKHEIX Habopax JaHHBIX. [J[11g
TEX JKE€ IIporpaMM, I'JE HCIIOIHEHHE KOMAHJBI 3aBHCHT OT IIPEAIIECTBYIOINMMX €H COOBITHH,
HeOoOXOANMO ITPOBEPUTH H BCE BO3MOJKHEIE ITOCIIEIOBATEILHOCTH.

OYEeBHIHO, 4YTO IIOCTPOEHHE HMCUYEPIIBIBAIOIIETO BXOJHOIO TecTa I OONIBIIHMHCTBA
CIIy4YaeB HEBO3MOKHO. IloaTomy, OOBIYHO BEINIOIMHAETCH “pazymHoe” mecmupoeadiie, ITIPH
KOTOPOM  TECTHPOBAHME  IIPOTPaMMBI  OIPaHHUYHMBAETCS  ITPOTOHAMH HA  HeOOIBIIIOM
IIOJIMHOKECTBE BCEX BO3MOJKHEIX BXOIHBIX JAHHBEIX. ECTECTBEHHO IIPH 3TOM IEIIECOO0pPaA3HO
BEIOpaTh HaHOONee ITOIXOASINEe TTOAMHOKECTBO (ITOAMHOXKECTBO ¢ HAHBBICIIEH BEPOSTHOCTHIO
oOHapyKeHHS OIITHOOK).

[IpaBHIBHO BBIOPAHHBIH TECT IIOAMHOKECTBA JOIDKEH OONIagarh  CIEAYEIOIIHMH
CBOHCTBAMH:

1) yMeHBIIIaTh, IIpHYeM Oolee YeM Ha eIHHHILY YHCIO APYTHX TeCTOB, KOTOPBIE O KHEI
OBRITE pa3paloTaHBl IS JOCTHJKEHHMS 3apaHee OIPENCIEHHOH IENMH  «IIPHEMIIEMOL O
TECTHPOBAHU.

2) TIOKpHIBaTh 3HAYHTEIIPHYID YacTh JOPYTHX BO3MOJKHBIX TECTOB, YTO B HEKOTOPOMH
CTEIEHH CBHAETEIBCTBYET O HAIMYMH HIH OTCYTCTBHH OIIMOOK JI0 M IIOCTIE IIPHMEHEHHS 3TOr0
OrpaHHYEHHOI'0 MHOKECTBA 3HAYEHHI BXOIHBIX JaHHEIX.

CrpaTerud "depHOro SIMKa" BKIOYaeT B ceOs CIEAYIONIHE MeTOABI (hOPMHPOBAHHI
TECTOBBIX HAOOPOB:

- DKBHBAJIEHTHOE pa30HeHNE,

- AHaJIH3 IPAHHYHBIX 3HAYEHHI,
- AHaJIH3 IIPHYHHHO-CIEACTBEHHBIX CBS3EH,
- IIPEJIIONIOKEHHE 00 OIIMOKE.

7.3.1 DKBHBAJIEHTHOE pa30OHeHHe

OCHOBY METOJ[a COCTABISIOT JIBA ITOIOKEHHS:

1. Hcxomupele JaHHBIE IIPOrpaMMbl HeOOXOAHMO pa30HTh HA KOHEYHOE YHCIIO KIIACCOB
SKBHBAJIEHTHOCTH TaK, YTOOBI MOXKHO OBIIIO IIPEATIONOKHTh, YTO KaXKIBIH TeCT, SBJISIOIIHIICS
IPEICTaBUTEIIEM HEKOTOPOrO Kiacca, 3KBHBAJIEHTEH IIFOOOMY IPYrOMY TECTY 3TOrO Kiracca.
MHBIMH clTOBaMIH, €CIIH TECT KaKOro-IHOO0 Kiacca OOHApyKHMBAET OIIHOKY, TO IPEAIIONAraeTCs,
YTO BCe JPYTHE TECThI S3TOr0 Kilacca SKBHBAJIEHTHOCTH TOXKe OOHApy:KaT 5Ty OIMOKY H
Ha00OPOT.

2. Kaxpmgpoi TecT MODKEH BKIIOYATh II0 BO3MOJKHOCTH MaKCHMAalIbHOE KOIHYECTBO
PasIITYHBIX BXOIHBIX YCIIOBHIH, YTO ITO3BONSIET MHHHMH3HPOBATE OOINEE YIMCIO HEOOXOMMMEIX
TeCTOB. llepBoe IIOJIOKEHHE HCIIONB3YETCS I pa3padoTKH Hadbopa "HHTEPECHBIX' YCIIOBHH,
KOTOPEIE JOMKHBI OBITH IIPOTECTHPOBAHBI, @ BTOPOE - I pa3paboTKH MHHHMAILHOrO Habopa
TECTOB.

PazpaboTka TeCTOB METOAOM 3KBHBAJIEHTHOTO Pa3z0HeHHI OCYILECTBISETCS B JBa ATalla:

- BBIZIETIEHHE KIIaCCOB AKBHBAJIEHTHOCTH,

- IIOCTPOCHIIE TECTOB.

Buwidenenue xnaccoe sxeueanenmuocmii

KHHGEMEPHI{EHHHMTHGCTH BBIICIIAOTCAHA IIYIEM ELI@GPH KaxJ0I'0 BXOAHOI'O YCIOBHA
SNEKTPOHHOW NOONAUCLIO

Cepmna SQOPEHQ BT IR SHES KTl pa3a U3 CrielM (PHKAIHH) H pa3OHEHHEM €0 Ha JBe HIH Oolee
BrnanengepyTIHESITPSE 3TOT6 HeromesyeTcsa TadInIa CiIelyIOIero BIa:
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BxomHoe YCIIOBHE HPEIEHHBI{BIE KIIaCChI HE:HPE],EIIJ]I:-I{BIE KITACCBI
JKBHBAJIICHTHOCTH JKBHBAJICHTHOCTH

[IpaBIIbHBIE KIIACCHI BKIIOYAKOT IIPAaBIIBHEIE [TaHHBIE, HEIPABHIBHBEIE KIIACChHI -
HellpaBIWIbHBIE JaHHBIE. BBIJelleHHe KIacCOB SKBHBAIEHTHOCTH SBIISETCS SBPHCTHYECKHM
IIPOIIECCOM, OJTHAKO ITPH 3TOM CYILECTBYET PS IIPABHIT:

- Ecmu BXOmHBIE YCIIOBHS OIMCBHIBAIOT obnachmsy 3HAUeHHH (HaIlpHMeD, «IlefIoe JaHHOE
MO’KeT IIPHHUMATh 3Ha4eHHSI 0T 1 10 999»), TO BRIJEIISIIOT OJHH ITPpaBHIIbHEBIH Kinacc 1<X<999 nu
JIBa HEIIPABHIILHEIX X<] H X>999.

- Ecam BXOJHOe YCIOBHE OIIMCHIBAET wiucio 3HAYeHHH (HallpHMeEp, «B aBTOMOOHIIE
MOIYT eXaTb OT OJHOIO JO INECTH 4YEIOBEK»), TO OIPeJelIeTcd ONHH ITPaBHIIBHBIH KIacc
SKBHBAJIEHTHOCTH H JIBa HEIMTPAaBHJILHEIX (HH OJHOTO H 0oJjlee IeCTH YelIOBEK).

- Ecau BXOIHOE YCIIOBHE OITHMCHIBAET MHOKECTBO BXOJHBIX 3HAUEHHH H €CTh OCHOBAHHSI
ronaratb, 4YTO Ka)KJOe 3HadYeHHe ITPOrpaMMHCT TPaKTyeT oco0o0 (HaIlpuMep, «H3BECTHBIE
criocoOrl mnepeasmkeHHd Ha ABTOLBYCE, I'PY30OBHKE, TAKCH, MOTOLHMKIIE win
[TEIITKOM»), TO ompeaenseTcs IIPaBHILHEIH KIIacc SKBHBAJTEHTHOCTH JJI KaKIOr0 3HAYEeHH S H
OJIMH HeIpaBHIbHEIH Knacc (HarmprMep «Ha [IPULTEITE»).

- Ecnau BXOJHOe YCIOBHE OIMHCBIBAEeT CHTYAIIHIO «JOIDKHO OBITh» (HAIIPHMED, «IIePBBIM
CHMBOJIOM HAEHTH()HKATOpa JIODKHA OBITh OyKBa»), TO ONpPEeIsIeTcs OJHH IPaBHILHBIH KJIacc
SKBHBAJIEHTHOCTH (TIepPBBIH CHMBONI - OyKBa) H OJHH HEIPaBHIIbHBIH (TIepBBIH CHMBOI - HeE
OyKBa).

- Ecam ectp moboe OCHOBAaHME CYHTATh, YTO Pa3jIMYHBIE BIEMeHTHl Kilacca
SKBHBAJIEHTHOCTH TPAKTYIOTCS ITPOrpPaMMOH HeOAHMHAKOBO, TO JAHHBIH KiacC pa30HMBaeTCsa Ha
MeHBIIHE KIIaCChl PKBHBAIIEHTHOCTH.

Ilocmpoeniie mecmoe.

OTOT IIar 3aKIIOYacTCS B HCIIOINL30BAaHHH KIIACCOB SKBHBAIIEHTHOCTH IS ITOCTPOEHHS
TECTOB. DTOT IIPOIIECC BKIIFOYAET B ceOs:

- HasHauYeHHE KaXXJIOMY KIIacCy SKBHBAIIEHTHOCTH YHHKAILHOI'O HOMEPA,

- TIPOEKTHPOBAHHE HOBBIX TECTOB, KaXXIbIH M3 KOTOPBIX IIOKPBIBAET KaK MOXKHO
OOIBINIEE YHCIO HEIMOKPHITEIX KIIACCOB SKBHBAJIEHTHOCTH, A0 TeX IIOpP, IIOKAa BCe ITPaBHILHEIE
KJIaCChI HE OYIYT ITOKPBITH (TOIBKO HE OOIHMMH) TECTAMI,

- BalHCh TeCTOB, KaXIbIH M3 KOTOPHIX IIOKPBIBAET OJHH H TOIBKO OJHH H3
HETIOKPBITHEIX HEIMPABHIIbHBIX KIIACCOB SKBHBAJIEHTHOCTH, A0 TeX ITOP, ITOKA BCE HEIIPABHIILHBIE
KIIaCCHI He OYIYT ITOKPHITHL TECTAMH.

Pa3zpaboTka HHAMBHAYAIbHBIX TECTOB IS HEINPABHIBHBIX KIACCOB AKBHBAJIEHTHOCTH
O0YyCIIOBJIEHA TeM, YTO OIPEJeleHHbIE IIPOBEPKH C OIMHOOYHBIMH BXOAAMH CKPHIBAIOT HIIH
3AMEHSIOT APYTHE ITPOBEPKH C OIMMOOYHBIMH BXOJaMH. HeZOCTaTOK MeTofa SKBHBAJIEHTHBIX
pa3z0HEHHH B TOM, YTO OH He HCCIIeAyeT KOMOHHAIIMH BXOAHBIX YCIIOBHI.

7.3.2 AHAJIN 3 TPAHHYHBIX 3HAYE HIH

OKYMEHT NOANMUCAH
1] B Gl gy - OTO CHTVYAIlHMI, BO3HHKAIOIIHE Hd4 I'PAHHIIC, BBIIIC HIII HIAKC

CepdppaHTH{ BX IXORAACCOR " ORBHBATICHTHOCTH. AHAJIN3 T'PAHHYHBIX 3HAYEHHH OTIHYAETCS OT

Bnapeney: llleGayxoea TaTeAHa AnekcaHgpoBHa

JEKBHBAJICHTHOI'O pﬂSﬁIIEI—]I[H CIICOYIOIIIM.
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- BeIOOp mroOOro  BeMeHTa B KIIacce  SKBHBAJIEHTHOCTH B KauyecTBe
IPeACTABHTEILHOIO IIPH aHAJN3€e I'PAHHYHEBIX YCIOBHH OCYIIECTBIISETCS TAKHM 00pa3oM, YTOORI
IIPOBEPHTH TECTOM KaKIVIO I'PaHHIY STOr0o Kacca,

-  IIpH pa3pabOTKE TECTOB PAacCMaTpPHBAIOTCSI HE TOJIBKO BXOJHBIE VCIOBHSA
(ITpOCTPaHCTBO BXOAOB), HO H IIPOCTPAHCTBO Pe3yJIbTaTOB.

[IprmMeHeEHHEe METOJA aHaIM3a TPAaHHYHBIX YCIOBHH TPEOYET OIPEAEIeHHONH CTEIIEHH
TBOPUYECTBA M CIEHAIH3Al[MH B paccMaTpHBacMOH IpoOieMe. TeM He MeHee, CYINECTBYET
HECKOJIPKO OOIIHMX ITPAaBHII 3TOI0 METO/IA:

- IlocTpours TeCcTHI NI I'paHHI] OOIMACTH M TECTHI C HEMPABIIBHBIMH BXOJHBIMII
TaHHBIMH JIJIS CHTYAIMH HE3HAYUTEIILHOTO BRIXO/1a 3a IPAHUIEI OOJIACTH, ECIIH BXOJHOE YCIOBHE
OITFCHIBAacT OONMACTh 3HAUEHHI (HaImpHMep, IS 00IacTH BXOAHBIX 3HaueHHil oT -1.0 mo +1.0
HeOoOXOMMMO HaITHCcaTh TeCThl JuId curyarmii -1.0,+1.0, -1.001 m+1.001).

- IlocTpours TEeCTH I8 MHHHMAJIbHOTO M MAaKCHMAJIbHOI'O 3HAUYEHHMI YCIOBMIl H
TECTHI, OONBINME M MEHBIINHE STHX ABYX 3HAUEHMI, €CIH BXOJHOE VYCIOBHE VIOBIIETBOPSET
IHCKPeTHOMY PSRy 3HaueHMIl. Hamprmep, ecimi BXOJHOH (paill MOXKeT cofep’kaTh oT 1 go 255
3aIticer, TO IpoBepuTh 0, 1, 255 1 2506 3armice.

-  Hcnomw3oBaTe mpaBwio 1 g KaXIOrO BBIXOJHOTO VYCIOBHS. [IpHueM, BaXHO
IIPOBEPHTL T'PAHUIEI ITPOCTPAHCTBA PE3YILTATOB, ITOCKOJIPKY HEe BCErjla I'PaHMIIBI BXOIHBIX
o0nacTen IPeACTaRIIIOT TaKOH K& Halop VCIOBHH, KaK M I'paHMIIBI BEIXOMHBEIX oOmnacTer. He
BCEra TakKe MOJKHO ITOIIYYHTH Pe3yibTaT BHE BBIXOJHOH OOIIaCcTH, HO, TEM He MEHEE, CTOHT
PacCMOTPETH 3TY BO3MOKHOCTB.

- Hcrnoms30BaTh IMpaBIuIo 2 IS KaK OO BRIXOJHOI'O YCIIOBHSL.

- Ecm BXOJA HIH BBIXOJ IPOTPaMMEI €CTh YIIOPSAOYeHHOe MHOKECTBO (HAIIpPHMED,
ITOCIeOBAaTEIbHBIN (paill, JTHHEHHBIH CITHMCOK, TaOJIMIla), TO COCPeJOTOYHTh BHHMaHHE Ha
TIEPBOM H IIOCIIEHEM 3JIeMEHTAX 3TOr'0 MHOKECTBA.

- llompoGoBaTk CBOM CHIIBI B IIOHCKE APYTHX I'PAHHYHBIX YVCIIOBHH.

AHamm3 TpaHHYHBIX VYCIIOBHH, €CIH OH ITPHMEHEH ITPaBHIIbHO, SBISIETCS OJHHM H3
HauOollee IIONE3HBIX METOJOB ITPOEKTHPOBAHHMS TecTOB. OIHAKO CIEeAYET IIOMHHTBL, YTO
IPAaHHYHBIE YCIOBHS MOTI'YT OBITH €/IBa YIIOBHMEI M OIIPEJIEIIEHHE HX CBSI3aHO C OOIBIIMMH
TPYIHOCTSIMH, UTO SBIISETCSA HEAOCTATKOM 3TOI0 MeTOAa. BTOPOH HeIOoCTaTOK CBSI3aH C TEM, UYTO

METOJ aHAJIH3a I'PAHHYHBIX }’GHDEHﬁ HE ITO3BOIIACT ITPOBCPATE Pa3/IMYHBIC COYCTAHHA HCXOAHBIX
HaHHBIX.

7.3.3 AHAJIN 3 IPHYHMHHO-CJIEACTBEHHBIX CBSI3eH

Meroj aHaIM3a IIPHYHHHO-CIIEACTBEHHBIX CBS3EH IIOMOracT CHCTEMHO BRIOHpPATh BHICOKO
pe3yiIbTaTHBHBIe TecThl. OH JaeT IIONIEe3HBIH ITOOOYHBIH 3(QeKT, IT03BOIII OOHApyKHBAThH
HEITOJIHOTY H HEOQHO3HAYHOCTh HCXOJHBIX CITeI[H (DHKAL[HI.

J7I1 MCITOJIb30BaHHS METOAa HeOOXOAHMO ITOHHMMaHHe OYyJIeBCKOH JTOTHKH (JIOrHYECKHX
OITepaTOpPOB - H, WIH, He). [IocTpoeHHe TeCTOB OCYIIECTBISAETCS B HECKOIBKO 3TAIIOB.

1) Crnemmduxaigisa pazonBaeTcs Ha «paboure» yYacTKH, TaK KaK TaOTHIIBI ITPHYHHHO-
CIIEJICTBEHHBIX CBS3€H CTAHOBSATCS T'POMO3IKHMH TIIPH IIPHMEHEHHMH MeToAa K OOJIbIIIM
crienHHUKaHaM. Harprmep, IpH TecTHPOBAaHHMH KOMITIIISTOpa B KauecTBe pabodero y4acTka

MOHO JIBHBIH OIISPATOP A3bIKA.
PR MATHR A AL A T HBIIT OrTepaTop

CepTudpmkar: ECD@}}’GﬂBﬂﬁﬂEMMD@P@HEMTCH MHOMKECTBO IIPHYHH H MHOMKCCTBO CJIEICTBHI.

Bnapneney. llebayxoea TateaHa AnekcadapoBHa —
%H‘—HIH €CTh OTJICIIb 56 BXOJHOC YCJIOBHE IIH KIIdCC 3KBHBAJICHTHOCTH BXOIHBIX YCJIOBIIIL
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Cneocmetite eCTh BBIXOJHOE VYCIOBHE HIH IpeoOpa3oBaHHe CHCTEMBI. KaXKIbIM IPHUYMHE H
CIIEICTBHIO IIPHITHCHIBAETC S OTACIIBHEIH HOMED.

3) Ha ocHOBe aHamH3a CEMaHTHUYECKOIO (CMBICIIOBOIO) COACP:KaHHS CITEIHM(PHKALHH
CTPOHUTCS TaOIIMI[a HCTHHHOCTH, B KOTOPOH ITOCIENOBATENBHO IepeOHparoTCs BCe BO3MOKHBIE
KOMOHMHAIHHM ITPHYNH H OIIPEICIISIOTCS CIeNCTBHUS KaXIOH KOMOMHAI[MKM IIpHyMH. T almmia
cHaOKaeTcs IpHMEYaHHSIMH, 3aJalOIlMMH OIpPaHHYEHHS H OIHCHIBAIOIIMMH KOMOHHAIMII
IIPHYHH WHIH CJIeJCTBHI, KOTOpPBIE SBILTIOTCS HEBO3MOXXHBIMH H3-32 CHHTAKCHYECKHX HIH
BHEIIHHX OTPaHHYEHHH. AHAIOTHYHO, ITPH HEOOXOMHMMOCTH CTPOHTCS TaOIHIla HCTHHHOCTH JJI
KJlacca SKBHBAJIEHTHOCTH.

[Ipinveyanue. [TpH 3TOM MOKHO HCITONb30BATh CIEAVIOIIHE ITPHEMEI:

- TI0 BO3MOXKHOCTH BBIJIEISATh HE3aBHCHMEBIE T'PYIOIBI ITPHYHHHO-CIIEACTBEHHBIX CBSI3EH

B OTJEIIbHEIE TaOIIHIIbI,
- HcTHHA oOo3Hauvaercsd "1", moxp obo3HavaeTca "0", 11 0003HaYeHH A Oe3pasIIUHBIX

COCTOSIHHH }"CJIDEHfI ITPHMCHATD o003HaueHHe "X ., KOTOpOC IIpCAIIONaldcT IIPOH3BOJIBHOC

sHaueHHe ycioBHA (0 i 1).

4) Kaxpmag crpoka TaOIHIIBEI HCTHHHOCTH IIpeoOpazyeTcsa B TecT. [IpH »ToMm 1m0
BO3MOKHOCTH CIIEAYET COBMEINATH TECTHI M3 HE3aBHCHMBIX TAOJIHII.
HemgocraTok MeTo/ia - HealeKBaTHO HCCIeAyeT TPaHHYHEIE YV CIIOBH S

7.3.4 IIpennosioskenne 00 ommoxe

YacTo mmporpaMMICT ¢ OOJBIIMHM OIIEITOM BEIMCKHBAET OIMMOKH "Oe3 BCIKHX METOHOB.
[IpH 3TOM OH IIOJCO3HATEIBPHO HCIIONL3YET METOJ 'IIpemronokeHHe o0 ommodke". Ilporemypa
METOJA IIPEMIONOKEHHS 00 OIMHOKE B 3HAUMTEIILHOH CTEIIEHH OCHOBAaHA Ha MHTYHIHH.
OCHOBHAS HIES METONA COCTOHT B TOM, YTOOBI IIEPEUYHCIIHTE B HEKOTOPOM CITHCKE BO3MOKHBIE
OMMMOKH IWIH CHTYaI[HH, B KOTOPBIX OHH MOI'YT ITOSBHTLCS, 4 3aTEM Ha OCHOBE 3TOrO CIIHCKA
COCTABHTh TEeCTHl. J[pyIrHMH clIOBaMH, TpeOyeTcs IIEPEUYHCIIMTL TE CIIEI[HAIbHBIE CIIy4YaH,
KOTOPEIE MOI'YT OBITh HE YUTEHHI ITPH ITPOEKTHPOBAHHH.

24. 8. IIpumep BbIIO/IHEHHA 32 JAHH S
[IycTp HEOOXOIMMO BBIIOIHHUTE TECTHPOBAHHE IIPOrPaMMBI, OIIPEACIIIOLIEH TOYKY

NepeceyeHHs JIBYX IIPSMBIX Ha IUIOCKOCTH. [lomyrHO mporpaMma JOIDKHa OIPEJENSTh
MapasyIe]IbHOCTh IPSMOM OFHOH HX OCEH KOOPAHHAT. B OCHOBE IporpaMMEI JI€KHT PeIlleHHE
CHCTeMEbI THHEHHBIX YPaBHEHHIH:

[ Av+ By =C

2

rae A, B, C, D, E, F —3agaHHbIe BellleCTBEHHBIE YHCIIA.
HarmoMHIM, 4TO CHCTeMA THHEHHBIX YPaBHEHHI HMeeT €IHHCTBEHHOE PEIIEHHE, ECIIH e

OIPEIEITHTEND A=A-L-B5-D#0 Baroum cIIydae pelleHHe HaXOIAT 110 () OpMyJIaM:
C Ax
I h —T
| Ay

5 NOKYMEHT NOANUCAH
SNEKTPOHHOW MOAMUCHIO

CepTudukar: ECEI'[}[?G'[?-’J-SEEIF'-.BEEi@EEDﬁEﬁE.ﬂEDDDEDDDDDiiEE : £ !
Bnapeneu; LleBayxosa [ aFbate .fl.nerccaH,u,mﬂin_' [___ I—' HI'.. A= — 4. F -

F E | o F
i
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Ecmm A=Ax=Ay=0, To pemeHni 6eCKOHEYHO MHOT'0 (IIpSMbIe COBIIAIAkO0T).

Ecmm A=0, Ax#0 mwm Ay#0, TO cHcTeMa He HMeeT pellleHHH (TIpsSMbIe ITapallIeIbHbI).

PaccMOTpHM pa3/mMYHBIE METOABI TECTHPOBAHHS C HCITONIL30BAHHEM CTPATETHH «UEPHOTO
SILITHK A

1. Vicrione3y s Memood 3K6 U6 AleHMHbLX pa30ueHIIL, TIOTTydaeM I BceX KO3()(PHIHEHTOB
OQHH ITPAaBHJILHBIH KJIAcC SKBHBAIeHTHOCTH (KOA3()(HI[HEHT - BEIeCTBEHHOE YHCIIO0) H OJHH
HEITPaBHIIbHBIN (KOA((HIMEHT - He BeIeCTBEHHOe 4YHCIO). OTKyJa MOXHO IPEIOKHTL 7
TECTOB:

1) Bce KO3 (HIHEHTHI - BellleCTBEHHBIE YHCIIA,

2) - 7) moodyepe HO KaKABIH H3 KOA(D(PHIHEHTOB - He BellleCTBEHHOE YHCIIO (HaIpHMED,
OyKBa WIH JPYTrHe CHMBOIIBI).

Homep | HasHaueHue tecra 3HaUECHI OXHIaeMBIH pe3yibTaT
TecTa HCXO/JHBIX JaHHBIX,
A B, C, D EF

1 [ IpoBepka BXOIHOIO YCIIOBHS 1.2, 1, 1, 2, -2.5, - | llpsaMble TiepecekaroTcA
«A, B, C, D, E, F —125 B eIHHCTBEHHOH TOYKE
BEIECTBEHHBIE JHCIIa» (0,1)
(TTpaBMIIbHEII KJTacC)

2 [IpoBepKa BXOTHOI'O VCIIOBHSI a,1,0,2,5,4 « Hegormyctumele
«A, B, C, D, E F - IIaHHBIEY
BellleCTBEHHBIE YHCIa
(HETTIPaBHIBHBIH KJIACC)

3 [IpoBepka BXOIHOTIO YCIIOBHS 1,aa, 0,2, 5,4 « HepormyctnMmeie
«A, B, C, D, E, F - IIAaHHbBIEY
BeIlleCTBEHHBIE YyHCIIa»

(HEMTPaBHIBHBIH KJIACC)

4 [ IpoBepka BXOIHOIO YCIIOBHS 0.2,%.1,5.4 «HepmormyctHMmeie
«A, B, C, D, E F - IIaHHBIEY
BeIlleCTBEHHBIE YHCIIa»

(HETIpaBIIBHBIH KJIacC)

5 [IpoBepKa BXOTHOI'O VCIIOBHSI 10,1.0,D,5,4 « Hegormyctumele
«A, B, C, D, E F - IIaHHBIEY
BellleCTBEHHBIE YHCIa
(HETTIPaBHIBHBIH KJIACC)

§) [IpoBepka BXOIHOTIO YCIIOBHS 1,0,2.5.F, 4 « HepormyctnMmeie
«A, B, C, D, E, F - IIAaHHbBIEY
BeIlleCTBEHHBIE YyHCIIa»

(HETTPaBHIBHBIH KJIACC)

7 [ IpoBepka BXOIHOIO YCIIOBHS 1,0,2,5,4,) «HepmormyctHMmeie
«A, B, C, D, E F - IIaHHBIEY
BeIlleCTBEHHBIE YHCIIa»

(HEIpaBIILHBIH KJIacc)

2. ITo memoody zpanuunpix ycioeui. MOXHO CUHTATh, UTO
IX TPaHHYHBIE YCIIOBHSI OTCYTCTBYIOT (KO3(p(HIHEeHTHI - "mro0bIe"
BeIl[eCTRRIEHEIe A AN VChIO
Ceptudmkar: ECGDGGGdBEEABBBBEEEDSETBAEﬂDDEﬂﬂﬂDDdEE
VILTATOB,  JIOTTYUAEM, YTO BO3MOJKHBEI CIESAVIOIHE BapHAHTBI. €JIHHCTBEHHOE
pE:Il[E:HHE HPMIE COBMAAA0T (MHOKECTBO PEIleHHI), MpsSMBbIe ITapalielbHbl (OTCYTCTBHE

neicrevREHICHIH bo b2 HELOBATRIIBHO, MOKHO ITPeJIOKHTE TECTHL, C pe3)/ibmaniamii 6HYmpit obnacmit:

Bnaneneu:
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1) pesymbTar - eIHHCTBEHHOE pelleHHe (ONpeaelHTelb cHcTeMbl A#0);
2) pe3ymbTaT - MHOKeCTBO peleHHi (A = 0 H Ax=Ay=0);
3) pesynbraT - oTcyrcTBHe pemieHHH (A= 0, HO AXx#0 mn Ay#0);
H ¢ pe3yabmamamil Ha epattiyje:
1) A=0,01;

2)A=-0,01;
3)A=0,Ax=0,01, Ay=0;
HA=0,Ay=-0,01, Ax=0.

Homep | HazHaudeHue TecTta 3HAYEHH I OXHIAEMBIH Pe3yJIbTaT
TecTa HCXOJIHBIX JaHHBIX,
A B,C,D,E, F
8 IIpoBepKka ciyyas eqHHCTBeHHOTO | 1, 2,8, 2,3, 4 [IpsMpIe TepeceKarTcs
peIleHI ST B E€IUHCTBEHHOH TOYKE
(2,3)
9 IIpopepka ciayuyas MHOXKecTBa | 1,2,3,2,4,6 «lIpsMble coBIIamarOT»
PEIIEHHIT
10 IIpoeepka cmyuyas orcyrereud | 2,-1,-3,4,-2.5 «IIpsmbie
peIeHUH ITapavIeIbHbI»
11 IIpoBepka rpanmuyHoro ycmoeus | 1,0, 1,2, 0.01, -1 [IpsMpIe TepeceKarTcs
1 pe3yimbTaTa (A=0,01) B €JMHCTBEHHOH TOYKE
(1,-300)
12 [Iporepka rpanmyHoro vycmoeud | -1,0,1,-2,0.01, -1 | [Ipsvmeie IepecexkaroTcs
1 pesyibTara (A=-0,01) B EIHHCTBEHHOH TOYKE
(-1,-300)
13 IIpoepka rpanmuynoro vyemoeud | 0, 1,0.01,0, 2, 0.01 | «IIpsmeie
g pesynbTrara (A= 0, Ax= 0,01, ITapasuIeIb HbI
Ay=10)
14 [Ipoepka rpanmyHoro vyemoeud | 0,2, 0.01,0,1,0.01 | «IIpsmeie
g pesynbTara (A = 0, Ay = - TITapajuIelbHBD)
0,01, Ax=0)

3. llomemooy ananusza npuIHHHO-CI1€0CIMEEHHBIX CEA3CIL:
OmnpenensgeM MHOKECTBO YCIIOBHI.
a) A7 OIpeJelIeHIs THITa ITPSMO:

i
L]

1 =l

B =0
L =l

- LI OITPEACIICHI A THIIA H CYIIIECTBOBAHA HEpEGﬁ ]'[pﬂI‘vi[Gﬁ

D=0
E =0

I S

0) IS oIpejielieHHsI TOYKH IlepeceyeHH:

CepTudukar:
Bnaneneu:

A =l
OOKYMEHT NoarincCAaH

| 9{EKTRPHHOM MOANMCHIO

2C0000043E9ABBBO952205ET7TBAS00060000043E
LI.IEE:i‘_.J :ﬂaa Tildana AnekcaHgpoBHa
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BrizenseM TPH TIPYIOBL ITPHYHMHHO-CIICACTBEHHBIX CBI3EH (GHPE,[[EHEHHE THIIA H
CYIHICCTBOBAHIIA HEpEGﬁ JOIMHIHMI, OIIPpCACIICHHE THIIAa H CYIINECCTBOBAHHMA ETﬂpGﬁ JIITHII,
OIIpcACIICHIIC TOYKH HEPECE‘IEI—HIH) H CTPOHM TaOIIHIEI HCTHHHOCTH.

A=0 B=0 C=0 | PesympTar
0 0 X IpsiMast OOIIErO BHIA
0 1 0 IIpsMast, IapavienbHas ocH OY
0 1 1 ocek OY
1 0 0 IIpsIMast, IapauienbHas ocH OX
1 0 1 ock OX
1 1 1 MHOZKECTBO TOYEK ITIOCKOCTH
D=0 E=0 F=0 | PesympTar
0 0 X IpstMasi OOIIET O BHIA
0 1 0 IIpsIMast, IapawierbHass ocH OY
0 1 1 oce OY
1 0 0 IIpsIMast, IapawierbHast ocH OX
1 0 1 oce OX
1 1 1 MHOXKECTBO TOYEK ITIOCKOCTH
A=0 | Ax=0 | Ay=0 | EguHCTB. peleHHe MHOXeCTBO pellleHHH PeneHiii HeT
0 X X 1 0 0
1 0 X 0 0 1
1 X 0 0 0 1
1 1 1 0 1 0

Kaxnas crpoka »THX TaOmi ImpeoOpasyercs B TecT. [lo BO3MOKHOCTH (C Y4ETOM
HE3aBHCHMOCTH I'pyIIT) OepyTcs JaHHBIE, COOTBETCTBYIOMIHE CTPOKAM CPa3y JABYX HIIH BCeX TPexX
TaOITHIL.

B pesyIibTare K yKe HMEIOIIUMCS TECTaM JOOaBIISFOTCAL

1) IpoOBEPKH BCEX CITyYaeB PACITONOKEHHS 00eHX ITPSAMBIX - 6 TECTOB ITO ITEPBOH ITPSIMOI
BKJIAJIBIBAIOTCS B 6 TECTOB ITO0 BTOPOH IIPSAMOH TaK, YTOOBI BAPHAHTEL HE COBITAAalH, - 0 TECTOB,

2) BBIIIONIHSETCS OTAEIbHAS ITPOBEPKa HeCOBIMaJeHHT YelIoBHI AX = 0 mm Ay = 0 (B
3aBHCHMOCTH OT TOr'O, KaKOH TeCT OBLI BRIOPAH II0O MeTOAY I'PaHHYHBIX YCIOBHH) - TECT TAKXKE

MOKHO COBMCCTHTE C ITPpCIbIIYIIIMIL 6 TecTaMII.

Homep | HasHaueHmne Tecrta 3HaYeHHS OXHTaeMBIH
TEcTa HCXOJIHBIX pe3yIIbTaT
ITaHHBIX,
A B, C D EF
15 IIpoBepka ciyyas IIpSMBIX OOIIETO
BHIA
16 [IpoBepka  VYCIIOBHS  COBITAJEHHS

IIPSIMOH € OCBIO OX

17 uwﬂmmmﬂnﬂ COBITAJICHI I
ANEKTPOHHOM MO, Hﬁcbﬁgz
Ceptud 43

Brapengu:  18:63yxqed IpoBe pkacaiemeoBII ITapaiIeIEHOCTH
IIpsMOH ocH OX
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19 [IpoBepKa YCIOBHS IapallyIelIbHOCTH
IIpsMOH ocH OY

20 [IpoBepka ciyyass paBEHCTBA HYIIIO «Hemoryctumeie
BCEX KO3() (P HIHEHT OB OITHOI TTAaHHBIE
IIPSIMOH

4. Ilo memooy npeonoyioxcerus 06 ouinndke 100aBUM TECT:
Bce ko3 (ppHIIHEHTHI - HYTIH.

Homep | HazHaudeHue Tecrta 3HaYEeHH I OXHIAaEMBIH Pe3yIIbTaT
TECTa HCXOIHBIX JTAaHHBIX,
A B,C DE,F
21 IIpoeepka ciyuas equHcTBeHHOro | 0,0,0,0,0,0 «HemormyctHMEIE
PEIIEHH S JAHHBIEY

Bcero monydnnn 21 TecT o BCEM YeTBIPeEM METOAHMKAM. 3aMETHM, YTO YHCIIO TeCTOB
MOJKHO €eIlle COKPaTHTh (HanpHMep, TecTHl 1, 8 u 15 MoxkHO oObeHHHTE). (He 3abvobme 0ns
KaAX#cO020 mecma 3apauee yrkaszvieanms pesyavmant!).

25. 9. YueOHo-MeTOaHMIeCcKO€ H HH(POPMANHOHHOE oDecTievyeHne JHCIIHILTHHBI
9.1. Pexomenayemas mreparypa

9.1.1 OcHoBHaAfA JIHTEpPATYpa

3. Jlymza Tampe. BeelcHHe B TeCTHPOBAHHE IIPOrpaMMHOIO ofecrieueHHsa. - M.:
Hzmnatenb ek goM « BioibsMcey, 2013, - C. 368.

4. @aponoB, B.B. Delphi. IIporpammiipoBaHie Ha S3BIKE BBEICOKOIO YpoBHS B. B.
@aponos- CII6.: JIngep, 2010.

9.1.2 /lono/IHHTE/ILHAA JINTEPATYPA
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