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oT3bIB o@I,IqI,IAIbHoro OIIOHEHTA

AoKropa rexHr4rrecKr4x HayK, npo$eccopa -flsona Ioprar KoscraHr'HoB.rqa Ha

Ar4ccepraur4oHHyro pa6ory Kanuep Ta*su' MraxairJroBHbr Ha reMy

<Mo4enr4poBaHr{e cocrofl suit aililaparsofi KOMrroHeHTbI [nfl TecrLIp OBAHr4fl CpeAcrB

3arrlr4rbr ran$opvr arryvr>>,[peAcraBireHHyro Ha cor4cKaHr4e yuenoir crerleHH KaHA"'!.ara

TexHr4qecKr4x HayK rro cileur4aJrbHocrlr 2.3 .6. MeroAu vr cl4creMbl 3auIHTbI

ra H S op n r arryrr4, ra n Q o p vr aul4 o H H aq 6 e s o il ac H o cr b

Arryalurocrb reMbl uccfl eAoBaH[q

Tecrnponanlte [pofpaMMHoro o6ecneqentrfi 14 flpofpaMMlro-aflrlaparullx

cpeAcrBrurq"t"rlrn$oplraunrt(C3I4)xnnxerctHeorbeMJlelroftqactrtonpoqecca
co3AaHI4t r. rQopn'raqr'rouHblx clrcreM (I'IC) n 3aur[ureHHoM I4crIoJIHeHI'II4' flpn srou

ceroAu{ ono HarlpaBneHo Ha [poBepKy KoppeKruoro uc[oJIb3oBaHI'Ix Qymquft

6egonacnocru n oTCyTCTBIT{ HerarltBHofo BIlvrfl]FIlrs. c3I4 rta synxulronalrurre u

noJIb3oBaTeJIbcKI4e xapaKTepI4cTI,IKI4 |4C. [ln' TecTnpoBaHI,I' nporparr,rvurrx C3I,1

MoryT I,IcrIoJIBoBarEct ulrpoKo I'I3BecrHbIe cnoco6rr I{ cpeAcrBa tecruponaHur IIO'

oAHaKo I4x I{cnoJIb3oB aHve Nrfl flporpaMMno-anflaparHLlx C3Z qacro craHoBltrc.tr

nplrHq[n[,urbHo HeBo3MO)KHbrM, TaK KaK pe€uII43OBaHHbIe e c3I4 synrquu

6esonacHoc.r[HeJIb3snpoBepl4TbJIu6oeuexoropofilIXqacTll'lu6onolrrocrrro.
3ro o6ycnorleuo reM' qro arllaparHat KoMIroHeHra C3VI Moxer KaK

sganrvroleficrsoBarb c nporpavnanofi xouuonenrofi C3I'1 r ouepaqraonnofi cucreMe

cpeAcrBa BEITII{cJIIlTerbnoft texsnwt (CBT)' B pe3ynbrare qero Bo3MoxHo

loAKirroqeHue r4Jrn orKJrroqenue c3I,I ot cBT B Ilpoqecce pa6otrr, rar u o6la'4art

co6c'rseHuoficpe,qoft$ynxqraonupoBasvrflAlrfl'asroHoN'IHoftpa6oruorHocltreJlbHo
CBTueronpo|paMMuoicpe4rr.Kporraeroro'AJI'cBoeBpeMeHrroiQurcaqllll
napyurenzft $ynruufi 6esonacHocrl4 I'1 [pI4qI'IH I4x Bo3HlrKHoBeHI'It' a raKxe

npoBeAeHI4{ Tecr[poBaH[q n rpe6yemrre cporcr'r neo6xoAl'IMo aBToMarI43I4poBarL

4auuufiflpoqecc,oAHaKocpeAcrBaaBToMarI{3aqIlI'IAzIJIeKoHeBcerAa[pI'IMeH[MbIK
flpofpaMMuo-anfiaparHblM C3LI s HeI'I3MeHHoM nra4e' Bce s'ro o6yclowll'IBaer

neo6xo4unocrr paapa6orrlr HoBbrx cpeAcTB TecrItpoBaHI'I{ I4, flpexAe Boero' Ha

ocuoBe MoAennpoBaHr4t flpoqeccor syurqnonupoBaHll{ C3I'1 e o[epaq[ouHblx

cpeAax pa:nrvurtx CBT.

ZgsecrHrte ceroAHf, pe3yJlbrarLl HayqHblx nccreAoeaHllft rto BorlpocaM

recrl{poBaHlzf, opneHTI'IpoBaHLI npel4MyurecrBeuno Ha rlporpaMMnrre C3I{' a

rrpr4MeHr,rTeJrLHO K rrporpaMMHo-anllaparHHv c3IrI - npaKrI4qecKLI OTcyTcrByIOr'



C yveroll I,I3JIoxeHHoro reMa Al{cceprallrlla, flocBtlqeunofi voAelnpoBaHlllo

cocroqHraft annaparHofi KoMrroHeHTbr cpeAcTBa 3aIIII'IT6I Un$opnraquu AJI{ ero

Tecrr.IpoBaHlrt, sBlrsercs HecoMHeHHo arryalrnofi '

Hayvuan HoB[3Ha rloJryqeHublx pe3yJrbraroB

B xoAe AI,IccepraIrIloHHbIx I4ccJleAonanni aerop [ocraBIiJI Ia pelrI4JI

HayrrHyn 3aAarry, rlMeroqyrc cytuecrBeHHoe 3HaqeHLIe Ant paspaoorxu

eif$exruunlrx C3U s LlC, cyts roropoft cocrotrla n QopruupoaaHnl't Ha) {Ho-

o6ocnonanHoft MOAenI4 r4 ocHoBaHHOrO na sefi cnoco6a TecTI4poBaHI'It [porpaMMHO-

arrlapaTHLrx c3vI, a TaKXe B pa:pa6orxe Ha 3rofi ocHoBe perouen4aqlaft no

upax .uecroi peaJrr,r3arlr4r{ cpeAcrB recrupoBaH[f flporpaMMHo-annaparrnx c3I'I,

ycrauaBJll{Baensrx s I'IC.

B unrepecax pelxeHl4f, srofi uay'ruofi 3a,.a'qv aBTop B Al'Iccepralr[I4 peur€IJI

cneAyroqlle qacrnlle 3aAarit4 Iaccle4orauufi :

1 . Auarus I'I3BecrHbIx noAxoAoB' I4cloJIb3yeMbIX AJII recflIpoBaul4fl

[porpaMMHOrO O6eCneqenuq r4 o6ocHoeaHr.re I{x orpaHLIqeHHOCTll B 3aAaqe uolnoi

[poBepKI4 $yuxqraft 6egouaurocT u npofpaMMHo-aunaparurrx C3Z'

2. Paspa6orxa nayuuo-o6ocHoBaHHoro cnoco6a TeCTutpoBaHI{t Qyurqui

6esonacHoc.ru [pofpaMMHo-a[napaTHLrx c3IrI, ocuonanHofo Ha I,IC[OJIb3OBaHI4II

MoAeJrr,r [pofpaMMHo-arrlapaTHbrx c3vl u coorBeTcrByloqltx aJIIopI'ITMoB

Tecrr4poBaHI4fi z nepraSrlxaqrlr'r r'rx (pynruufi 6eaonacsocrz'

3. Paspa6orra npofpaMMHo-alnapaTHoro KOMIJIeKCa, peanla3yloluero

npeAJroxeHHbrft cnoco6 TecTlrpoBaHr4r synxuni 6egouacnoctt'r [porpaMMHo-

annapa'ruux C3lI.
4. Anpo6aqur u aFlurus pe3ynbraToB npr,rMeHeHl,tf, paspa6otaunoro cnoco6a

TeCTI4pOBaHLII I{ [pofpaMMlro-an[apaTH9ro KOMnJIeKca AJIS TecTupoBanl'lx ilynrquft

6egonacHocru flporpaMMHo-anuapatrrx C3I4.

B pesynrrare n pa6ore 6sIlra nolyveHbl HayqH['Ie pe3yJrbrarblt HayqHafl

HoBn3Ha Koropblx, sa uoft B3rJItA, cocroltr B cJleAyroqeM:

l.MoAenr fiporpaMMno-anflaparnbrx c3I,1, ocuonaHHall Ha IIOJIO)I(eHLIIX

Teopul4 aBToMaroB, orrI-rqarcq€Lsct reM' qro. B uefi, Bo-nepBblx' BBeAeHbI

parpa6orannue aBTopoM tloprrranruue Kprrreplrn [pr4MeHI,iMOCTI,I flpolleAyp

Tecrr.rpoBaHlrfi c3z, eo-sropbrx, nocraBireHa r,r peuleHa tf opnralruaa 3aAaqa

TecTupoBaH[f Qynrquft 6egouacnocru flpofpaMMHo-aulaparHoro c314,

3aKIIoqaIouIa,Ic' B BbIqBIeHuIl ocJIeAoBaTeJIbHocTI,I flepexo.qoB aBToMaTa I1o

BO3MO)I(HIIM coCTOtHI,ItM c O6ecneqenueM IIoJIHOTrI TecTI'IpOBaHI4t IIpI4 pa3HbIX

na6OpaX BXOAHLIX yCnonnfi lI g[TI4MAJI6H6STI,I TecTI'IpoBaHLlt, tIpI4 rOtOpOfi 4lIlna

rrOCJIeAoBaTeJIbHocTI4 IIepexOAOB OKa3bIBaeTc.f, v1tu14MalrH6fi, 9to IIO3BOJIIST

o6OCgosarl Bo3MOxHoCTb B6III6JIHSHLIq [poBepOK AJIS BceBO3MoXHbIx BI'IAoB



syurqrafi 6egouacHocrr4, a raKxe BbrflBr4rb $yuxuuu 6egonacHocrl4 vr nepexoAbl

M oAen Hpylo lqe ro aBT o M ara, rlp e rIfl TcrByro uH e rlp o Be Ae H I4Io re crl4p oBaHkrfl"

2. lrpegJroxreH aJrropr4TM recrl4poBaHl4fl, B KoropoM I4crroJlb3yercfl

c$oprrarapoBaHHa{ MoAenr C3VI u rroJro)Ken:nfl. reopl4l,l rpaSon Anfl pelxeHl4r HoBofi

3ar'"v recrr4poBaH'fl rrporpaMMHo-alflaparHbrx c3r4 v orJll4r{aercfl

IIocneAoBaTeJIbHbIMIIpHMeHeHI4eMcoBoKyIIHocTHan|opI4TMoB:

- Kocapa4xy-Lll apvpa Anfl ror4cKa KoMrIoHeHr cBfl3Hocrl4 14 rIpoBepKI4

cBf,3Hocrrr rpa$a, orpaxarcuero rrocneAoBareJlbHocrb [efictF.ufi' npu

TecTI4pOBaHI4H;

- Onofi4a-YoPrIeJIJIa nnfl, BbrqHCr e:H]? lfl, Anr4HbI KpaTr{afiurux uyrefi AIIfl

BepIxI,IH 6rarpaSa;

- BesrepcKoro aJrropr4rMa [nfl nu6opa Kparr{afiurux nyrefi Ha rpa$e co

c 6 al au c r4p o B aH H br M r{ B e p rrr H H aMr4 kr vrkr:nvrM aJI b H o fi c yvr vr ap n o fi Al ra n o ft ;

- arrropr,rrMa Xraepxonbuepa rnfl rrocrpo eHvrs. Sfinepona qraxlahlyrl'I B

ronyqeHHoM MYnbrI4rPaSe,

rrro rlo3BoJlfler QopualbHblM ilyTeM oilpeAeJlflrb lropflAoK rIpoBeAe}{r4fl

recrl,IpoBaHl4fl C3VI.

3. llpeairoxeH aJrfopr,rrM nepusr,rKaIII4I'I synr<unfi 6esouacHocrl4

Tecrr4pyeMofo c3r4 3aflBJreHHbrM rpe6onaHr4{M, B KOrOpoM HcrroJlb3yrorct

r43BecrHbre loJroxe :rrltfl. TeopHH orrrr.rMr4 3arJkrvr kr rrpkr*flTvrfl peueuufi [nfl pelueHl4fl

Hoeofi 3araqv nepr,rSuKarlr4r4 ilporpaMMHo-ail[aparHblx c3r4, kr) B orrHrll4e or

I'I3BECTHbIX, NPEANA|ATOTC' rIPOUEAYPbI OIIEHKI4 KPLITHI{HOCTI4 BbI'BJIEHHbIX B XOAE

Tecrr4p oBaHr4fl, ouru6ox v vrx Blrr4flHarfl, Ha 3aIrII4IrIeHHocrb rausopn'rauuossofi

CI4CTEMbI.

O6ocnoBaHHocrb H AocroBepHocrb HayqHbrx [oJIo]KeHufi, cQopmyJrIrpoBaHHI'Ix

B AITCCepTaIIITH

o6ocnoBaHHOCTb 14 AOCTOBepHocrb Hayr{HbIX pe3ynbraroB I4CCneAoBaHI4fl

o6ecuer{eHa KoppeKTHbrM r4crroJrb3oBaHueM reopnfi QopvalbHblx cl4creM,

aBToMaroB, rpa6oe, orlTr,rMvrca!;,ltvr pr trpvtflTnfl, peureuHfi, crpoforo rlpHMeHeHvrfl'

a[ilapara cr4creMHofo aHAJrVr3A, A TaK)Ke TIOJIO)KIITeJIbHbIMH HTO|aMI4 tIpI'IMeHeHVf

rrpeAnoxeusofi MoAenra, crroc o6a, aJrropr4rMoB 14 pa:pa6oraHHblx cpeAcrB

recrr4poBaHgq Anfl Qynxuzfi 6egouacHocru nporpaMMHo-ailraparHblx C3l4 B

peuurr43oBaHHbrx Ha rIpaKTI4Ke npoeKTax C3I4, v coBilaAeHueM o)KpIAaeMbIX

pe3ynbraroB or r4x HcfroJrb3oBaHr4f, C ilonyqeHHblMl4 rlpu SKCTIepI4MeHTUUIbHbIX

LICCneAoBaHI4qX.



Teoperu qec Kafl 3 H a q r{ M ocrb pe3yJr braro B A rr ccepra rI lt rr

TeoperuqecKafl 3Haql4Mocrb pe3ynbraroB Ar,rccep rarJvr1 3aKJrroq aercfl B

AoKa3areJlbcrBe orpaHHqeHHocru r,rcrroJrb3oBaH?rr cnoco6oe recrr4p oBaHHfl
ilporpaMMHoro o6ecner{eHH.f, B 3aAaqe nonnofi rrpoBepKa Synr<qafi 6esonacHocrg
nporpaMMHo-annaparHblx C3VI, o6ocuoBa:aprv ycnonrafi v KpHrepHeB ux
rIpI4MeHI{MocrI'I, a raKxe B pa:pa6orKe arIropI,ITMoB Tecrl4p oBaHkrfl vr BepvrsHxaqr,ru

Syu r<q Hfi 6 es o n ac Ho crr.r np o rp aM M H o - annap anH brx c3r4.

[IpanruqecKar 3HaqHMocrb pe3yJrbraroB AHcceprarlr{H

llpar<rzqecKafl 3Harrl4Mocrb 3aKJIIoq aercfl B ToM, rrro Ha 6ase nonyqeHHbrx
HOBbTX Hayr{Hbrx pe3ynbTaToB :

1 . C0opvrynl4poBaHbl peKoMe HrarJarkr no pe€Lr H3arJkrvr cpeAcrB recrgpoBaHqt
QynxqHfi 6egonacHocrn nporpaMMHo-annaparHbrx C3VI, Koropbre ro3BoJr urrkr
pe€LIII43oBarb nporpavnasufi KoMTIJIeKc <<TecrupoBaHl4 e Synxqrafi 6esonacHocrr4
nporpaMMHo-anraparHblx C3I'I) kr KoMMyrarop USB-x aHara, r4crroJrbsyev6rfi B
npofpaMMax recrl4poBaHl4s l.Irfl aBToMarr4r{ecKoro orKJrroq esuxlnonKrroq eHHfl
cpeAcrB 3arII4rbI c USB-ranrep$eftcov B CBT kr lro3BoJrxroulufi aBroMarr4r{ecKr4
BbIrIoJIHfrb geo6xoAllMble rlepexoAbl tlpoqecca Tecrr,rpoBaHg.f, kr3 cocro{Hr,I{ B
cocroflHHe npr4 npoBepxe syHr<qufi 6esonacHocrr4 c3vI.

2. CSopn'rynuIpoBaHbl peKoMe H[arJuv, o6ecrer{r4Barorrne coBMecrHoe
t4 cIIoJIb3oBaHI4e cpeAcrB Tecrl,IpoBaHV.q SyHxrlzfi 6esonacHocrr4 rrporpaMMHo-
an[aparHblx C3VI co cropoHHvrvrkr BcIIoMorareJIbHbrMr{ Arrfl Tecrr4poBaHr,rt
cp eI crB aMkr I'I c n e q u uwr3hpo B aH HbrMr4 cp eA crB aMr4 Te Crr4p oBaHr4fl c3I4.

orlenna coAep?KaHnfl Ar{cceprarlnn H ee oeopvrreHuq

lzccepraul4oHHafl pa6ora coAepxl4r 155 crpaHzrl ocHoBHoro TeKcra (ncero
176 crpauuq), 40 pvcyHKoB (6ea ilpI4no)Kenufi) v 3 ra6raqu (6e: rpgnox eruufi).
cocrour u3 BBeAeHI'Iq, r{erblpex fJIaB, 3aKJIIoq eHkrfl, crrl4cKa coKpaq e11uit Lr

ycnoBHbIX o6osHaveuufi, crILIcKa nl4Teparypbr kr3 lI4 HaqMeHonanufr, 4
npr4noxeuuit.

B nepnofi mase npoBo rvrrefl, aHaJrLr3 rpe6on asnfi,4eficrnyrorqefi HopMarr4BHo-
rlpaBoBofi 6aslr s o6racru 3axII4Tbr I,rHSop MarJvrv, paccMarpgBarorc{ [pofpaMMHo-
a[[aparHble C3VI KaK o6lexrrt TecrI4p oBalkr4 BbrrroJrHrercr aHaJrH3
cyilIecrBylolrlHx cnoco6os H cpelcrB recrupoBaHIaq lIO. llpzno4Lrrefl o6ocnoBaHr4e
orpaHl{r{eHHocrl'I 3THX cnoco6oe v cpeAcrB B 3aAar{e noluofi npoBepKr4 Syuxqufi
6 es ou acH o crl4 rlp o rp aMM H o - an il ap arH br x C3VI H u e o 6 xoA r4M o c rH vrxM og z Q vrKar\krpr .

Bo nropofi rJraBe orrr4cbrBaercfl rrpeAno)KeHHaf, HayrrHo-o6ocnoBaHHafl MoAenb
nporpaMMHo-arilaparHblx C3VI H ocHoBauuufi Ha sefi croco6 recrr4poBaHr4.fl
$yuxqzfi 6egonacHocrr4 raKr4x cpeAcrB 3aulr4rbr.



B rperbefi rJIaBe Anccep rarJnu npI{BoA vrres, oilLrcaHp1e pa3pa6oraHHoro
nporpaMMHo-ail[aparHoro KoMrIJIeKca Anfl recrr4p oBaHHr Synxqufi 6esonacHocrp
c3I4, pe anr4 3yroqe f o np eAnoxeHHbrfi cnoc o6 recrup o BaHr4{.

B qereeprofi rJIaBe rIpoBoA vrrcfl aHaJr:a3 orrbrra [pHMeH eHr4fl, pa:pa6oraHHoro
cuoco6a vr ocHoBaHHoro Ha HeM nporpaMMHo-a[[aparHoro KoMlneKca Anfl
Tecrl{poBaHl4fl C3VI, onI4cbIB aercfl BHeApeHI4e pe3ynbraroB pa6orlr. lonoJrHgTeJrbHo
orII4 CblBaercq aHaJIH3 OIrbITa v AeMOHCTpZpyerc,fl BO3MO)KHOCTb COBMeCTHO|O

Hclronb3oBaHI4fl paspa6oraHHoro rlporpaMMHo-arrrraparHoro KoMrrJreKca Anfl
TecrI4poBaHl4f, C3VI co cropoHHr4Mkr BclloMorarenbHbrMr4 1rrfl Tecrr4p oBaHr4fl
cpeAcTBAMV I4 C[eIIHaJrVI3kIpOBaHHbrMr4 cpeAcrBaMhr TecTr,rp oBaHvrfl C3I4.

Pesynrrarbl pa6oru AocraroqHo anpo6apoBaHbr, o6cyx4 aJwreb H ilonyrrr4nq
o4o6peHl,Ie Ha 9 Mex(AyHapoAHbrx Hayr{Ho-rrpaKTHr{ecKHX xoHQepeHrlgfx kr

ouy6nraKoBaHbl B 2I ne'IarHofi pa6ore , v3 Koropbrx l5 B r431aHkrflx,
peKoMeHAoBaHHbIX BAK rpu Mrauo6pHayKl4 Poccuu u ArrecrauzoHHbrM coBeroM
Yp(DY.

Anrope$ epar ronHocrbro c o orBercrByer Ar4cc ep r arrkln.

SanaeqaHrrfl H Borrpocbr no pa6ore

Buecre c TeM Al4cceprar\Hfl. coAepx(r,rr pflr, HeAocrarKoB, K ocHoBHbrM r43
KOTOPbIX, HA UOfi B3fJIqA, OTHOCflTC.f, CJICAYIOIIIHC:

1. B pa6ore He rloKa3aHo, KaKranr o6pa3oM noBJrr4rer KJracc 3arrlr4ru C3Z na
€lJIfopI4TMbI H BpeMt lrpoBeAe[krfl Tecrr,IpoBa[vrfl,, cocraB TecroB, orITI4M€UrbHOCTb ?I

nonHory recrl4poBaHl4t Qyuxqufi 6esonacHocru C3VI (uanpuMep, B cr4creMax
o6nappKeHl'Ifi BTop)Ke uuirt, c?IcreMax aHTvrBnpycuofi 3arrlr4Tb r 14 T.A.
ycraHaBrl4Barorc,fl 6 KnaccoB 3aluurbr v, no-BI4ALrMoMy, oro Aonx{Ho BrrHflTb Ha
cocraB recrHpyeMblx Qynxqufi 6egonacHocrl4, €ulropnrMbr HX Tecrrrp oBalvrfl 14

ycnoBr4s o craHoBKUr [poue cc a recrr,rpo BaH krfl) .

2. B pa6ore rpaKruqecKl4 He orrvcaHo coAep)K aH:ze recroB Syurqrafi
6egouacHocrH, a oHo cyqecrBeHHo MeHflercfl or Syuxqrau K Synnquu. llp, 3roM
craHoBvrrcfl HecKoJIbKo HeonpeAeneHHblM rrpr4MeHreMoe B pa6ore rroHrrge (([onHora
TecTHpOBaHr4r).

3 ' Anrop JII4IUb oqeHb KoporKo yiloMqHyn o Qynr<uuoH2urbHoM
recrHpoBaHHI4 C3VL Ho BeAb 

^nfl 
3roro norpe6yerc{ paspa6arblBarb MoAeJrrr araK Ha

C3I4, 'Iro6rt [poBepkrrb I4x 3aIrII4Ir{eHHocrb H Bo3Mo)KHocrb HX KoMrrpoMerarlr4ra. 3ro
3Har{I4TeJIbHO ycnox{Hl,rr €trIfopI,ITMbI Tecrr4poBaHr4.q, r{To B pa6ore He HaITTJIO
oTpaxeHufl.

4. llp" Soptynl4poBaHvrkr HoBr43Hbr kr B cooTBercrByroqeM pa3Aene 2.4
pa6oru orMer{aerc-fl, r{ro B pa6ore pazpa6arbrBaerc.f, aJrropnrM eepraSu KarJvrkr
lpofpaMMHo-arnaparHblx C3I4 c ilpI4MeHeHHeM reopl4l4 orrruMr43arl Hu kr rrpvrHflTkrfl




