AHTUTIJIATUAT

OBHAPY}XEHUE 3AMMCTBOBAHUIA

OTueT 0 NpoBepKe Ha 3aumMcTBOBaHUA Nel

NHD®OPMALINA O AOKYMEHTE

Ne fokymeHTa: 57

Hayvano 3arpysku: 26.10.2022 14:38:53
AnuTtenbHocTb 3arpysku: 00:00:30

Nms nexogHoro daiina: Diss ZmeevAA vi15 (29
09 2022)_v1.pdf

HasBaHwne gokymeHTa: Diss ZmeevAA v15 (29
09 2022)_v1

Pa3mep Tekcrta: 257 kb

CnmBoJIOB B TekcTe: 263213

Cnos B TekcTe: 31083

Yncno npeanoxeHunii: 3280

ABTOp: 3MeeB AHATONNI AHATONBLEBNY
Mposepstowmii: Abpamos Makcvm Buktoposuy
OpraHunsauus: CaHkT-TeTepbyprckuii MHCTUTYT MHGOPMATVKL 1 aBTOMaTM3auuy Poccuiickor akagemnmn Hayk

OTyeT NpejoCTaB/eH CepBUCOM «AHTUMNArnaT» - http://spiiras.antiplagiat.ru

MNHPOPMALMA OB OTHETE

Hauano nposepku: 26.10.2022 14:39:24

[AnvitensHocTb nposepku: 00:03:14

KoppekTtunposka o1 26.10.2022 16:13:19

KommeHTapuun: [ABTOCOXpaHeHHas Bepcuns]

Mounck ¢ y4eToM pejakTUpoBaHUs: Aa

MpoBepeHHble pasgenbl: TUTYNbHBIA NCT C. 1, cogepxkaHue c. 2-3, 0CHOBHas YacTb C.
4-139, 6ubnnorpadus c. 140-166, npunoxeHue c. 167-195

Moaynu noncka: MepedpasnposaHue no CMC lapanT: aHanutuka, UMC Aanner,
Bubnnorpadusa, CeogHas konnekums 3bC, MHTepHeT MNntoc, CBogHasA konnekums Prb,
LuTtrposaHue, NepeBoHble 3anmcTeoBaHusA (RUEN), NMepeBojHble 3aMCTBOBaHNS MO
eLIBRARY.RU (EnRu), NMepeBogHble 3anmcTBOBaHMSA No NHTepHeTy (EnRu), MepesojHble

3anMMcTBOBaHMA n3gaTtenbctea Wiley (RUEn), eLIBRARY.RU, CIMC FTAPAHT: aHanuTtuka,
CMNC FAPAHT: HopmaTVBHO-NpaBoBas JokyMeHTaums, MeanunHa, ucceptaumn HBB,
Konnekums HauvoHaneHoi bubnunotekn YsbekucraHa, NMepedpasmposaHus no
eLIBRARY.RU, Mepedpasnposarus no NHTepHeTy, MepedpasvpoBaHus no VIHTepHeTy
(EN), MateHTbl CCCP, P®, CHI, CMW Poccum n CHT, spiiras, LLabnoHHble ¢ppasbl, KonbLo
BY30B, /13gatenscteo Wiley, MepeBojHble 3aMMCTBOBaHNSA

3ANMCTBOBAHMA
2,52% 0

CAMOLUMTUPOBAHWA
8,6%

UNTUPOBAHWNA
12,46%

OPUTUHANBHOCTb
76,42%

3anMCTBOBaHWA — /0151 BCEX HalJleHHbIX TEKCTOBbIX NepeceyeHuid, 3a CKI0YeHNeM Tex, KOTOpble CUCTeMa OTHEC/1a K LIUTUPOBaHUAM, MO OTHOLLEHNIO K 06LLeMy 06beMy JoKyMeHTa.
CamouMTUPOBaHNA — 0N GparMeHTOB TeKCTa NPOBEPSIEMOro JOKYMEHTa, COBMaAAtLLMIM UM MOYTN COBMAaZAOLLMIA C dparMeHTOM TeKCTa MCTOYHIKA, aBTOPOM WAV COaBTOPOM KOTOPOro SBASIETCS
aBTOP NPOBEPSEMOro OKYMEHTa, MO OTHOLLEHUIO K 06LLeMY 06bEMY JOKYMEHTA.

LinTnpoBaHna — A0NS TEKCTOBbIX NepeceyeHuii, KOTopble He ABASAIOTCA aBTOPCKMMU, HO CUCTeMa NocymMTana Ux UCrnosib3oBaHve KOPPEKTHbLIM, MO OTHOLLEHWIO K 06LLeMy o6bemy gokymeHTa. Ctoga
oTHOCATCH opopmaeHHble no FOCTy uuTaThl; 06LeynoTpebuTeibHbIE BbIPaXeHWS; pparMeHThl TeKCTa, HalijleHHbIe B ICTOYHMKAX U3 KONNEKLWIA HOPMaTUBHO-MPaBOBOIA 4OKYMEHTaLN.

TekcToBOE NepeceyeHe — pparMeHT TeKCTa MPOBEPSAEMOro AOKYMeHTa, COBMaAatoLLmiA UV MOYTY COBMaAaLLMIA C pparMeHTOM TekCTa UCTOYHMKA.

WICTOYHUK — OKYMEHT, MPOUNHAEKCUPOBAHHbIN B CUCTEME U COAEPKALLMIACS B MOZY/e MOWCKa, MO KOTOPOMY NMPOBOAUTCS NpoBepKa.

OpUrMHanbHOCTbL — A0St pparMeHTOB TeKCTa NPOBEPSEMOro AOKYMEHTa, He 06HaPYXXEHHbIX HY B O4HOM UCTOYHUKE, MO KOTOPLIM LA NPOBEPKA, MO OTHOLLEHWIO K 06LLeMy 06beMy AOKYMEHTa.
3a1MCTBOBaHUSA, CAMOLIMTMPOBAHWS, LIUTUPOBAHNSA 1 OPUMMHANBbHOCTb ABASIOTCA OTAe/IbHLIMY MoKa3aTensMm 1 B cymme gatoT 100%, 4TO COOTBETCTBYET BCEMY TEKCTY NMPOBEPSEMOro JOKYMeHTa.
Obpallaem Balle BHUMaHVE, YTO CUCTEMA HAaXOAWT TEKCTOBbIE NepeceyeHs MPOBEPSEMOro JOKYMeHTa C MPOVNHAEKCMPOBaHHbBIMU B CUCTEME TEKCTOBBIMM UCTOYHMUKaMK. [Py 3TOM CUCTeMa SBNSETCH
BCrOMOraTeNlbHbIM MHCTPYMEHTOM, ornpejeneHne KOPPeKTHOCTN 1 NPaBOMEPHOCTIN 3aUMCTBOBaHUI UK LMTUPOBaHUIA, @ Takke aBTOPCTBA TEKCTOBbIX pparMeHTOB NPOBEPSAEMOro AOKYMeHTa
OCTaeTCst B KOMMETEHLMMN MPOBePsiOLLEero.

Jonsa

Ne - McTouHmnk AKTyaneH Ha Mogynb noncka KommeHTapun
[01] 0% He yka3aHo 13 AHB 2022 Bubnvorpadua
MO/JE/Nb OLLEHKM YCTOMUYMBOCTU TMMEPBA30PA K HECAHKLMO...
[02] A ; ! H 31 Alex 2021 eLIBRARY.RU
https://elibrary.ru
HOBBIV MOAXO, A YIIPAB/IEHUSA CUCTEMOW PA3TPAHUYEHWSA ..
[03] ) AXCA AN 31 [lex 2021 eLIBRARY.RU
https://elibrary.ru
[04] 0% Mogenn n al.ll'OpVITMbI OLeHKM 3PEKTUBHOCTIN CUCTEM 3aLLUTLI UHGO... 06 Hosi 2018 WHTepHeT Miioc VICTOUHUK nckntoYeH. MpuyrHa: Tekcet
https://media.mvd.ru VNCTOYHVIKA HeAOCTYNeH MO CChINKe.
05 0,54% MeTop,vuq onpezeneHVs yrpo3s 6e30nacHoCT NHGopmaLuy B HGOP... 28 Viton 2020 Whtepher Mioc
https://mindstep.ru
106] 0% MeTo,qMKg onpeaeneHns yrpo3 6e3onacHocT MH$opmaLvu B MHGOP... 12 Mast 2019 WHrepHer Mnioc
https://mindstep.ru
1071 0% MeTo,qMKg onpeaeneHns yrpo3 6e3onacHocT MH$opmaLmn B UHGOP... 11 Anp 2022 WHrepner Mo
https://mindstep.ru
o8] 0% MeTOAMK? onpeaeneHns yrpo3 6e30nacHocT MH$opMaLmn B UHGOP... 23 UlioH 2019 WHrepret Mnioc
https://mindstep.ru
[09] 0,54% AmccepTéumn Ha Temy «MOAeI‘II/I N anropuTMbl OLEeHKN Bd)q)eKTI/IBHOCT.‘. 08 Aﬂp 2020 MHTepHET Mnroc
https://dissercat.com
1o 0% https://esu.ulnls.ru/d|ssertat|on/3MvTGOOKKFB41 5JHYQ2cLb00 20 Map 2018 e WcTouHunk nckntoyeH. MNMpuyrHa: TexHnyeckoe
https://esu.citis.ru 3a1MCTBOBaHue.
e . ’ - . X =
1] 0% https.//c!soclub.ru/doc/metod|ka modelirovaniya-ugroz-ib/?bp-attach... 22 Map 2022 WHTepHeT Mnioc WCTOYHMK ncktoyeH. MpuyunHa: ManeHbekuii
https://cisoclub.ru NPOLeHT nepeceyeHns.
12l 0,05% https.//c?soclub.ru/doc/metod|ka modelirovaniya-ugroz-ib/?bp-attach... 05 Masi 2022 WHTepHer Mioc
https://cisoclub.ru
[3] % MeToAMKg onpeaeneHns yrpo3 6e30nacHocT MH$opmaLmn B UHGOP... 15 Viion 2022 WHrepret Mnioc
https://mindstep.ru
T " "
EAEPATIbHAS CIYKBA MO TEXHUYECKOMY V1 SKCMIOPTHOMY KO... | VIMVICTOUHNKE VISMEHEH € 3aMMCTBOBAHNE Ha
[14] 20 Cen 2017 WMHTepHer lMntoc untuposaHve". MNpuyrHa: HopmaTreHo-

http://docpl . o
pridocplayer.ru npaBoBOWi aKT.


http://spiiras.antiplagiat.ru
http://spiiras.antiplagiat.ru

5]

[16]

171

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

311

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

0%

0%

0,16%

0,07%

0%

0%

0%

0%

0%

0,01%

0%

0%

0,06%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0,17%

0%

0,17%

He yKaszaHo

MpuKas MUHUCTEPCTBa LMdPOBbIX TEXHONOTNIA U CBA3U KaNMHUHIPAA...

http://ivo.garant.ru

Monos, AHTOH [IMVTpueBnY MoAeny 1 anropuTMel OLEHKMN 3GGeKTB...

http://dlib.rsl.ru

https://esu.citis.ru/ikrbs/HGSFXXKTROWOVCZGOT77FQE
https://esu.citis.ru

183014_m-ifbsoz31_2021_1

CkavaTb
https://rcokio.ru

FapaveBckuii

16pi1_Gavriloval1_kursovaya_ispravleno

KagHoBa, AikaHa MuxalinoBHa Mogenb 1 MeTOAMKA KONNYECTBEHHO...

http://dlib.rsl.ru

OnpegeneHvie yrpo3 6e3onacHoCcTV nHpopmaumn. PaspaboTka Mogern...

http://trinosoft.com

He yKa3aHo
http://dspace.susu.ru

AHanus cncTeMbl 6€30MacHOCTY Y 3aLUMTbI MHOPMaLIMKM 6aHKa

CUCTEMA OBECMEYEHWSA BE3OMACHOCTV OBBEKTOB KPUTUYECK...

efimov_i_yu_informacionnaya-bezopasnost-avtomatizirovannyh-siste...

HWUP_PAHXuIC_loc3agaHme_2018_tema_18.19

BarpuHueBa, OkcaHa BnagrmupoBHa PaspaboTka Mojeneli 1 anropur...

http://dlib.rsl.ru

Konnov_VKR.docx

3alumLLeHHas cMcTeMa KOHTPOIS U ynpaBieHNs AOCTYMOM Ha OCHOBe...

http://library.eltech.ru

PaspaboTka MHPOPMAaLIMOHHOW CUCTEMbI BbISBNEHUSA MOTEHLMANBHBI...

http://biblioclub.ru

(CkauaTb B PDF dpopmarte)
http://pvti.ru

JvccepTaums Ha Temy «<Mogenu 1 anropuTMbl OLeHKN 3GdeKTUBHOCT. ..

https://dissercat.com

JviccepTaums Ha Temy «<Moaenu 1 anropuTMbl OLeHKM 3GdEKTUBHOCT. ..

https://dissercat.com

https://esu.citis.ru/ikrbs/FMOKFHAHZSUASOVWTYRPQMDYV (2/2)
https://esu.citis.ru

YepHos Kupunn Buktoposuy MYLT id_e-669491 id_vf_work-1602466.d...

TMNEPBM30OPbLI BEBOMACHOCTW, NCMOMBb3YHOLLME TEXHONOTUIHO...

http://elibrary.ru

KabaHoB, AMUTpUIA AnekcaHapoBMY Mogenw 1 anroputMbl AVHaMUYe...

http://dlib.rsl.ru

[JnccepTaums Ha Temy «PaspaboTtka MoAenei n anropuTMoB aBTomar...

https://dissercat.com

MpuKas MUHNCTEPCTBA IeCHOTO X03siicTBa KpacHOSPCKOro Kpasi oT 8 ...

http://ivo.garant.ru

64297

MocTaHOBNEHWE aAMVHNCTPALIMN ANeKCaHAPOBCKOrO palioHa OT 24 fH...

http://municipal.garant.ru

TMMEPBM30PbI BE3OMACHOCTW, NCMONb3YHOLWME TEXHOTOTUHO...

http://elibrary.ru

Jy6poBuH, AHaTonii CTaHNCNAaBOBMY ANCCEPTALVS ... KAHANAATA TEX...

http://dlib.rsl.ru

MocTaHoBNeHVEe aAMUHNCTPaun MyHunymnaabHoro 06pa3OBaHI/I9| I'y

http://ivo.garant.ru

OLLEHKA BO3MOXHOCTW BbISIB/IEHS YA3BMMOCTE NPOTPAM...
http://elibrary.ru

MeTozbl 1 cpe/ACcTBa 3BOIFOLMOHHOIO U CTPYKTYPHOrO MOAENIVPOBaHN...

http://elibrary.ru

Pa3rpaHuyeHve npas AOCTyMa k TOHKOMY KNVIeHTy B ABTOMATU3VPOB...

http://elibrary.ru

MalukunHa, VipuHa BnagnmmposHa guccepraums ... 40KTopa TeXHnYec...

http://dlib.rsl.ru

13 AHB 2022

22 Map 2022

22 ®eB 2019

20 Map 2018

22 des 2022

12 Map 2020

16 VioH 2017

14 AnB 2022

28 [lek 2021

05 Hos 2020

08 Hosa 2018

20 NoH 2017

09 VioH 2020

21 Mas 2018

12 ®eB 2019

22 Aer 2019

17 WioH 2020

19 CeH 2019

21 nB 2020

13 Aek 2020

22 Map 2022

18 Mast 2022

20 Map 2018

17 WioH 2020

26 [lek 2013

22 Aer 2019

04 Anp 2022

12 Hoqa 2018

06 ®es 2020

24 ®eB 2018

26 flex 2013

paHbLue 2011

03 NioH 2017

11 Maqa 2018

19 flek 2015

paHbLe 2011

26 AHB 2011

LLla6bnoHHble ppasbl

CMNC TAPAHT:
HOpPMaTMBHO-NPaBoBast
JLOKYMeHTaLms

CBogHas konnekuus Prb

WHTepHer Mntoc

KonbLo By30B

WMHTepHer MNntoc

KonbLo By3oB

KonbLo By30B

CBogHas konnekuus Prb

VHTepHeT Matoc

MHTepHer lMNntoc

KonbLo By30B

KonbLo By3oB

KonbLo By3oB

KonbLo By30B

CeogHas konnekuust Pr'b

KonbLo By3oB

WHTepHer lMntoc

CBogHas konnekums O6C

VHTepHer lMatoc

WMHTepHer MNntoc

WMHTepHer Mntoc

WHTepHer lMNntoc

KonbLo By30B

MepedpasnposaHyis No
eLIBRARY.RU

CeogHas konnekums Prb

VHTepHeT Matoc

CMNCTAPAHT:
HOpPMaTMBHO-NPaBoBast
JAOKYMeHTaums

KonbLo By3oB

CMNC FAPAHT:
HOpPMaTMBHO-NPaBoBas
AOKYMeHTaums

eLIBRARY.RU

CeogHas konnekums Prb

CMNC FAPAHT:
HOpMaTMBHO-NpaBoBas
AOKyMeHTauus

eLIBRARY.RU

MNepedpasnposaHus no
eLIBRARY.RU

MepedpasmpoBaHus no
eLIBRARY.RU

CBogHas konnekuus Prb

Tvn NCTOYHVIKa N3MEHEeH ¢ "3aMCcTBOBaHVe" Ha
"unTrpoBsaHue". MpuyrHa: MNepeceyeHne TONbLKO
Mo Crncky nTepaTypbl.

McTouHMK nckntoyeH. MpuyrHa: ManeHsKni
MPOLIEHT MepeceyeHus.

VIcTOUHUK nckntoveH. MpuyrHa: ManeHbKuia
NPOLIEHT NepeceyeHus.

VICTOUHMK nckntoYeH. MNMpuyrHa: TexHnyeckoe
3aMMCTBOBaHMeE.

WCTOYHMK nckNtoYeH. MpuunHa: ManeHbkui
NPOLIEHT NepeceyeHys.

WCTOYHMK ncktoyeH. MpuyunHa: ManeHbekuii
MPOLIEHT NepeceyeHys.

WCTOUHUK nckntoyeH. MNMpudnHa: TexHnyeckoe
3aMMCTBOBaHMeE.

TN NCTOYHMKA M3MEHEH C "3aMCTBOBaHME" Ha
"umtnposaHvie". MNpuyrHa: MNepeceveHne ToNbKO
Mo CrncKy IMTepaTypsbl.

VIcToUHMK nckntoveH. MpuyrHa: ManeHbKuia
NPOLIEHT NepeceyeHus.

WcTOYHMK nckntoyeH. MpuunHa: ManeHekni
NPOLIEHT NepeceyeHus.

VIcToUHUK nckntoveH. MpuynHa: ManeHbKuia
NPOLIEHT NepeceyeHus.

TN NCTOYHMKA M3MEHEH C "3aMCTBOBaHME" Ha
"umtnposaHve". MNpudrHa: Becb TekcT n3s
MCTOYHVIKA NCMOb30BaH MpaBoMepHO.

WcTouHmnK nckntoyeH. MpuyurHa: TexHnyeckoe
3aUMCTBOBaHMe.

Tvn NCTOYHVIKa N3MEHEH C "3aMCcTBOBaHVe" Ha
"umTrposaHue". MpuyrHa: MNepeceyeHne TONLKO
no Crncky nMTepaTypsbl.

WcToYHUK ncktoyeH. MpuyunHa: ManeHbekui
MPOLIEHT NepeceyeHys.

TvN NCTOYHMKA M3MEHEH C "3aMCTBOBaHVE" Ha
"unTnposaHve". MpryrHa: Becb TekcT ns
NCTOYHVIKA NCMO/Ib30BaH NpaBoMepHo.

TN NCTOYHMKA M3MEHEH C "3aMCTBOBaHME" Ha
"unTrpoBaHue". MpuyrHa: Becb TekcT 13
MNCTOYHVIKA UCMO/b30BaH NPaBoOMepHO.

Tvn NCTOYHVIKa N3MEHEH C "3aMCcTBOBaHVe" Ha
"umTrposaHue". MpuyrHa: Becb TekcT 13
VNCTOYHVIKA NCMOb30BaH NpaBoMepHoO.



[52]

[53]

[54]

[55]

[56]

[571

[58]

[59]

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

711

[72]

[73]

[74]

[75]

[76]

[78]

[79]

[80]

[81]

[82]

[83]

[84]

[85]

[86]

[87]

[88]

[89]

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0,03%

0%

0%

0,03%

0%

0%

0%

0,02%

0%

0%

0,08%

0%

0%

0%

0,09%

0%

0%

0%

ABTOMaTV3MpOBaHHas 06paboTKa W 3aLLyTa NepCcoHanbHbIX AaHHbIX ...
http://studentlibrary.ru

He yKasaHo

YemuH, AnekcaHap AnekcaHApoBMY ANCCePTaLVSA ... KAHANAATA TEXHW...
http://dlib.rsl.ru

MpoekT Mpukasa MuHUcTepcTBa TpaHcnopTa PP "O6 yTBepXXAEHUN M...
http://ivo.garant.ru

3aLymTa MHGOPMALWIOHHBIX TEXHOMOT M. CNPaBOYHIK
https://book.ru

AaMUHUCTPaLma FopoxoBeLKoro paitoHa Bnagumupckoit obnactu | ...
http://gorohovec.ru

Py6LoBa, ViprHa OneroeHa Mogenw oLeHky 3GGeKTVBHOCTY 3aLLNUTHI ...

http://dlib.rsl.ru

MakapoBa, Onbra CepreeBHa Pa3paboTka METOAMKMN MPOrHO3MPOBaH...

http://dlib.rsl.ru

PasrpaHuyeHme Npae 40CTyna K TOHKOMY KNeHTy B ABTOMaTU3MPOB...
http://elibrary.ru

KoHduaeHUmanbHoe AeN0npov3BOACTBO U 3aLLMLLEHHbIV 31€KTPOHH...
http://studentlibrary.ru

KoHpraeHUManbHoe 4enonponsBoACTBO U 3alUVILLIEHHDBIA 31EKTPOHH...
http://ibooks.ru

KoHpraeHUManbHoe 4enonpon3BoACTBO U 3aLLVILLIEHHDbIA 31EKTPOHH...
http://studentlibrary.ru

Xyk, PomaH Bnagnmuposuny MeTozvika v anropuTMbl onpejeneHvis a...
http://dlib.rsl.ru

MeToanyecknii JoKyMeHT "Mepbl 3aLLMTbl UHGOPMALIMN B FOCYAAPCT...
http://ivo.garant.ru

234794

http://biblioclub.ru
https://npo-echelon.ru/doc/BIT_2016.pdf
https://npo-echelon.ru

https://npo-echelon.ru/doc/BIT_2016.pdf
https://npo-echelon.ru

PA3PABOTKA MOZE/NEN OBBEKTA 3ALLMTBI 1 YTPO3 HAPYLLEHNSA ..
http://elibrary.ru

MOZE/b ¥YTPO3 BESOMACHOCT/ MH®OPMALIW, BOSMOXHOCTW...

https://elibrary.ru

NHpopmMaLoHHas 6e3onacHoCTb (418 6akanaspos)
https://book.ru

Bonpockl o6ecrieveHs J0BepeHHO 3arpy3Kki B GU3UUECKUX U BAPTY...

http://elibrary.ru

MeToAbl 1 Cpe/ACTBa 3BOOLMOHHOIO U CTPYKTYPHOTO MOAENNPOBAHMN...

http://elibrary.ru
APXUTEKTYPA CUCTEMbI PASTPAHUYEHNA AOCTYIMA K PECYPCAM ...
https://docplayer.ru

3almTa NepcoHanbHbIX AaHHbIX B OpraHvsaLusx 34paBooxpaHeHus
http://studentlibrary.ru

PA3PABOTKA MOZE/NEN OBBbEKTA 3ALLMUTBI 1 YTPO3 HAPYLLEHNS ..
http://cyberleninka.ru

He ykasaHo

http://izv-tn.tti.sfedu.ru

https://www.sut.ru/doci/nauka/1AEA/DS_Minyaev/Minyaev_AA_dis.pdf
https://sut.ru

Bonpockl obecneyeHst JoBEPEHHO 3arpy3ku B GU3NYeCcKNX 1 BUPTY...

http://elibrary.ru

https://cyberrus.com/wp-content/uploads/2016/02/24-30-114-16_4.-%...

https://cyberrus.com

Teopwst 3aLMTbI UHGOPMaLK
http://studentlibrary.ru

MeToanyecknii JoKyMeHT "MeTozunka OLEeHKM yrpo3 6e30nacHoCTu U...
http://ivo.garant.ru

EavHoe Hebo OAKB

MHdopmaLmoHHasa 6e30nacHoCTb U 3aLi1Ta MHGOPMaLIN Ha XenesH...
http://studentlibrary.ru

HoBoxpecToB, Anekceli KOHCTaHTUHOBUY Mogenb yrpo3 MHGopMaLy...
http://dlib.rsl.ru

PA3PABOTKA MOZE/NEN OBLEKTA 3ALLMTBI 1 YTPO3 HAPYLLIEHNSA ..
http://elibrary.ru

[JuccepTaums Ha TeMy «Mogenn 1 anropuTMbl aBTOMaTU3NPOBAHHOTO...

https://dissercat.com

Pa3paboTka Moaeneli 06beKTa 3aLuMThl 1 Yrpo3 HapyLleHus 6esonac...
https://yandex.ru

Matematunyeckrie Moaenun knbepyrpos Ha MporpaMmMHoe obecrneyeH...
http://elibrary.ru

19 Aek 2016

13 fiHB 2022

26 AHB 2011

22 Mas 2019

03 Won 2017

01 WioH 2021

27 fex 2019

27 WNioH 2022

paHbLe 2011

20 fek 2016

09 /lek 2016

27 Hoqa 2017

27 WNioH 2022

25 ®eB 2014

19 Anp 2016

03 Map 2022

30 UroH 2022

27 [ex 2016

31 fek 2021

03 Uon 2017

04 Aer 2016

19 [lek 2015

06 CeH 2019

20 flex 2016

08 AHB 2017

08 Aine 2017

14 Anp 2022

04 Asr 2016

13 [lek 2020

20 flex 2016

22 Map 2021

28 [lex 2018

19 [lek 2016

15 Okt 2019

27 [ex 2016

06 Anp 2022

26 Masi 2022

16 Wion 2018

MegvumHa

LintnposaHne

CBogHas konnekuus Prb

CMNC FAPAHT:
HOpMaTMBHO-NpPaBoBas
LOKYMeHTaLus

CBogHas konnekums O6C

VHTepHeT Matoc

CBogHas konnekuus Prb

CeogHas konnekums Prb

eLIBRARY.RU

MegnumHa

CBogHas konnekums 36C
CeoaHas konnekums 36C

CBogHas konnekums Prb

CMNC FAPAHT:
HOpPMaTMBHO-NpPaBoBas
AOKYMeHTaLms

CsogHas konnekuyms 36C

WHTepHeT Matoc

WMHTepHeT Mntoc

eLIBRARY.RU

eLIBRARY.RU

CsogHas konnekuyms 36C

eLIBRARY.RU

eLIBRARY.RU

VHTepHer Matoc

MegnumHa

MepedpasmpoBaHuisi Mo
VHTepHeTy

MepedpasmposaHis No
NHTepHety

WHTepHerT lMNntoc

MepedpasmposaHys No
eLIBRARY.RU

WHTepHer MNntoc

MegnumHa

CMNC FAPAHT:
HOpMaTMBHO-NpaBoBast
AOKYMeHTaLms

CMW Poccum n CHI

MegnumHa

CeogHas konnekuus Pr'b

MepedpasnpoBaHyis no
eLIBRARY.RU

VHTepHer Matoc

MHTepHer lMNntoc

MepedpasnpoBaHyis No
eLIBRARY.RU

WcTOYHMK nckntoyeH. MpuunHa: ManeHekui
MPOLEHT nepeceyeHns.

WCTOYHMK nckNtoYeH. MpuunHa: ManeHbkui
NPOLIEHT NepeceyeHys.

WcToYHMK nckntoyeH. MpuunHa: bubavorpadus
onpezseneHa HeBepHo.

WcToYHuK nckntoyeH. MpuunHa: bubavorpadus
onpezseneHa HeBepHo.

Tvn NCTOYHVIKa N3MEHEH C "3aMCcTBOBaHMe" Ha
"untnposaHve". MNpururHa: HopmaTreHo-
npaBoBoi akT.

WCTOYHUK ncktoYeH. MpuyunHa: ManeHekui
MPOLIEHT NepeceyeHus.

WCTOYHUK ncktoyeH. MpuyunHa: ManeHbekui
MPOLIEHT NepeceyeHys.

Tvn NCTOYHVIKa N3MEHEH C "3aMCTBOBaHVe" Ha
"untnposaHve". NpudrHa: Becb TekcT 13
MNCTOYHVIKA NCMO/b30BaH NpaBoMepHo.

Tvn NCTOYHVIKa N3MEHEH C "3aMCcTBOBaHVe" Ha
"umTrposaHue". MpuyrHa: Becb TekcT 13
VNCTOYHVIKA NCMOb30BaH NpaBoMepHoO.

McTouHuK nckntoyeH. MpuyrHa: ManeHbkuni
MPOLIEHT MepeceyeHVs.

WcTouHMK nckntoyeH. MpuynHa: ManeHbKunia
MPOLIEHT NepeceyeHus.

McTOYHMK nckntoyeH. MpuunHa: ManeHekni
NPOLIEHT NepeceyeHus.

WICTOYHMK nckNtoYeH. MpuunHa: ManeHekni
NPOLIEHT NepeceyeHus.

McTouHMK nckntoyeH. MpuyrHa: ManeHskumi
MPOLIEHT MepeceyeHVs.

Tvn NCTOYHVIKa N3MEHEH C "3aMCTBOBaHVeE" Ha
"untnposaHve". NpudrHa: Becb TekcT 13
MNCTOYHVIKA UCMO/b30BaH NpaBoMepHoO.

McTouHMK nckntoyeH. MpuyrHa: ManeHsKnit
MPOLEHT MepeceyeHus.

WCTOYHWK ncktoYeH. MpuunHa: ManeHbkui
MPOLIEHT NepeceyeHys.

WcTOYHMK ncktoYeH. MpuyunHa: ManeHbkuii
MPOLIEHT NepeceyeHys.



[90]

[91]

[92]

[93]

[94]

[95]

[96]

[971

[98]

[99]

[100]

[101]

[102]

[103]

[104]

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

[114]

[115]

[116]

[117]

[118]

[119]

[120]

[121]

[122]

[123]

[124]

[125]

[126]

[127]

[128]

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

MoctaHoBNEHWE AAMVHMCTPaLIMI MyHULIMNANBHOrO 06pa3oBaHNs ro...

http://ivo.garant.ru

BOTMPOCHI OBECMEYEHWS JOBEPEHHOW 3ATPY3KIN B ®U3UYECKMN...

http://cyberrus.com

MaTemaTuyeckrie Moenn knbepyrpos Ha NnporpammMHoe obecreyeH...

http://elibrary.ru

OcHOBbI IHOPMALMOHHOI 6e30MacHOCTA
http://studentlibrary.ru

https://vsuet.ru/images/science/conferences/2021/12/conf-3/mat.pdf
https://vsuet.ru

3almTa KoMnbloTepHo i MHGopMaLmn. SGeKTUBHbIE METOZbI U Cpe...

http://studentlibrary.ru

https://lycu1580.mskobr.ru/files/1_metodicheskie_rekomendacii.pdf
https://lycu1580.mskobr.ru

http://www.spiiras.nw.ru/dissovet/wp-content/uploads/2018/03/mva-...

http://spiiras.nw.ru

https://npo-echelon.ru/doc/BIT-2019.pdf
https://npo-echelon.ru

LLlapa6blpoB, Vinbs BrkTopoBuy CcTemMa 06Hapy>XeHWs aTak B JI0Kal...

http://dlib.rsl.ru

MetpoBsa, EneHa BnagvneHoBHa AvccepTaums ... KaHAMAATa TeXHUYeCK. .

http://dlib.rsl.ru

MeTozunueckne pekoMeHaumm Mo KaTeroprupoBaHuio 06beKToB Kpw...

http://ivo.garant.ru

MporpamMmrpoBaHue Ha f3bike BbICOKOro YpoBHSA C#
https://book.ru

Arees, Cepreii AnekcaHapoBny Mogenu, MeToabl 1 anropyTMbl ofepa...

http://dlib.rsl.ru

AbpamoBs, MakcvM BUKTOPOBMY MeTOAbl U anropyTMbl aHann3a 3aLuy...

http://dlib.rsl.ru

CarutoBa, BaneHtHa BnagumunposHa Mogenv 1 anroputMbl aHanmsa ...

http://dlib.rsl.ru

INTUIT.ru: Kypc: MporpammumpoBaHyie Ha ... Jlekums Ned: MpocTentinii ...

http://intuit.ru

Class Program
http://studopedia.net

http://www.spoisu.ru/files/ibrr/ibrr2021/ibrr2021_materials.pdf
http://spoisu.ru

3alyMTa OT B3/10Ma: COKETbI, 3KCMNONTHI, shell-koz
https://e.lanbook.com

CEPTUOUKALIA NMPOrPAMM BE3 MCXOAHbIX TEKCTOB

AHHOTVPOBaHHbI NepeyeHb OpraHn3aLMOHHO-PACMOPSANTENBHBIX 4.

http://ivo.garant.ru

AHHOTI/IpOBaHHbIVI rnepeYyeHb OpraHM3aUoOHHO-pacnopagnTeNbHbIX A,...

http://ivo.garant.ru

HOY VIHTYWUT | Nlekuus | MpocTeliLunii BBOA-BbIBOA. YNPaBASoLKeE O...

https://intuit.ru

HOY UHTYWUT | Nlekuws | MpocTeliunii BBOA-BbIBOZ. YNPaBASIOLLYE O...

https://intuit.ru

paBoBble OCHOBbI 06ecneyeHns UHPOPMALIMOHHOW 6€30MacHOCTU B ...

http://journal.ib-bank.ru

Cka4aTb 3TOT daiin PDF
http://journal-s.org

https://vi.fsin.gov.ru/upload/territory/Vi/nauchnaja_dejatelnost/%DO...

https://vi.fsin.gov.ru

CepTuduKaLyisi NporpamMmm 6e3 NCXOAHBIX TEKCTOB | M3aaTenbCTBo «O...

http://osp.ru

O Knbepbe3onacHOCTVN MeANLMHCKON geaTenbHocTH (AN, CToN6oB, X...

http://ivo.garant.ru

https://www.sut.ru/doci/nauka/1AEA/DS_Maksimova/Maksimova_EA ...

https://sut.ru

JloliHnkoBa, EneHa BnagnmmposHa OLeHKa 3aLUMLLEHHOCTA 11 BLIGOP ...

http://dlib.rsl.ru

http://www.spoisu.ru/files/riib/riib_7_2019.pdf
http://spoisu.ru

Be3onacHoCTb H$OPMaLWL B aBTOMATU3POBaHHbIX CYCTeMaxX
http://studentlibrary.ru

[JyccepTaums Ha TeMy «Mogenu v anropyuTMbl ONTUMW3aLNN AeVCTBN. ..

https://dissercat.com

JviHamuka GopMUPOBaHUS 1 TEKYLLLee COCTOsIHE TpeGOoBaHWIA Mo 3a...

http://ivo.garant.ru

JMHaMunka GopMUPOBaHUA 1 TeKyLLiee COCTOsIHME TpeboBaHMI No 3a...

http://ivo.garant.ru

MnetHés, Masen Banepbesuy ANropUTMbI U METOAVKMN OLIEHKN YTrpo3 ...

http://dlib.rsl.ru

Dining Philosophers Problem in C | CS331 System Software Lab | KTU ...

https://ktustudents.in

28 Anp 2016

08 AnB 2017

16 Von 2018

19 [lek 2016

11 Wion 2022

19 Aek 2016

29 Anp 2022

10 AiHB 2022

09 NioH 2022

27 [ex 2019

paHbLe 2011

05 Mas 2021

03 Won 2017

15 OkT 2019

15 Okt 2019

15 OkT 2019

05 AHB 2017

29 AnB 2017

12 CeH 2022

20 AiHe 2020

26 [lek 2018

03 Anp 2010

03 Anp 2010

26 Okt 2022

26 Okt 2022

29 flex 2018

29 Aine 2017

17 Mas 2022

29 AnB 2017

01 Asr 2020

07 Non 2022

19 ®es 2018

11 OkT 2022

19 Aek 2016

01 Mags 2022

19 Hos 2011

19 Hos 2011

19 ®eB 2018

26 Okt 2022

CMNC FAPAHT:
HOpMaTMBHO-NpaBoBas
JAOKYMeHTauus

MepedpasmposaHus no
VHTepHeTty

eLIBRARY.RU

MegunumHa

WHTepHer lMNntoc

MegnumHa

WHTepHer Mntoc

VHTepHeT Matoc

MHTepHer lMNntoc

CeogHas konnekums Pr'b

CeogHas konnekuus Pr'b

CMNC TAPAHT:
HOPMaTMBHO-NPaBOBast
JAOKYMeHTaums

CeogHas konnekums 36C

CBogHas konnekums Prb

CsogHas konnekuus Prb

CBogHas konnekuus Prb

MepedpasmpoBaHus No
WHTepHeTy

MepedpasmposaHys No
WHTepHeTy

WHTepHeT Matoc

CeoaHas konnekumst 96C

CMW Poccum n CHI

CIMNC FAPAHT: aHanutuka

CMNC FAPAHT: aHanutuka

VHTepHer Matoc

MHTepHer lMNntoc

CMW Poccum n CHI

MepedpasmposaHyis No
ViHTepHeTy

WMHTepHer lMNntoc

MepedpasmposaHus no
VHTepHeTty

CMNC FAPAHT: aHanuTtuka

WMHTepHer lMNntoc

CeogHas konnekums Prb

WHTepHer lMNntoc

MegnumHa

WHTepHer lMNntoc

CIMNC FAPAHT: aHanutuka

CMNC FAPAHT: aHanutuka

CBogHas konnekuus Prb

WMHTepHer MNntoc

VICTOUHMK ckntoYeH. MpuyrHa
3aUMCTBOBaHMe.

VIcToUHMK vckntoYyeH. MpuyvHa
NPOLIEHT NepeceyeHus.

McTOYHMK nckntoyeH. MpuunHa
MPOLIEHT MepeceyeHus.

WICTOYHUK nckntoyeH. MpuynHa
NMPOLIEHT NepeceyeHus.

WICTOYHMK nckntoyeH. MpuynHa
3a/IMCTBOBaHYe.

VIcToUHMK rckntoyeH. MpuyvHa
NPOLIEHT NepeceyeHus.

Tvn NCToYHVIKa N3MeHeH ¢ "3aun

"umTrposaHue". MpuyrHa: NepeceyeHne TONbLKO

no Cnucky nMTepaTypebl.

WICTOYHUK nckntoyeH. MpuyrHa
3a/IMCTBOBaHVe.

WICTOYHMK nckntoyeH. MpuynHa
3a/IMCTBOBaHVe.

WcTouHMK nckntoyeH. MpuydvHa:

NPOoLEeHT NepeceveHVs.

VICTOUHMK cKNoYeH. MprynHa:

MPOLIEHT MepeceyeHys.

MICTOUHMK ncktoYeH. MpudrHa:

NPOLEHT nepeceveHns.

VICTOUHMK nckntoYeH. MprynHa:

NPOLEeHT nepeceveHVs.

VICTOYHUK ncktoYeH. MpudnHa:

3aMMCTBOBaHMeE.

WICTOUHMK nckntoyeH. MpuyivHa:

3aMMCTBOBaHMe.

WIcToUHMK nckntoyeH. MpuyivHa:

NpOoLEeHT nepeceveHVs.

VICTOUHMK ncKNoYeH. MpruynHa:

NPOLIEHT MepeceyeHys.

VICTOUHUK CKNOYeH. MprynHa:

NPOLEHT nepeceveHns.

VICTOYHMK ncktoyeH. MpuyivHa:

NPOLEHT nepeceveHVs.

WIcTOYHMK nckntoyeH. MpuydvHa:

NPOLEeHT nepeceveHVs.

VICTOUHMK nckntoYeH. MpruunHa:

NPOLEeHT NepeceveHVs.

VICTOUHMK ncknroYeH. MpruynHa:

NPOLEHT NnepeceveHns.

VICTOUHMK cKNoYeH. MpruynHa:

NPOLIEHT MepeceyeHvs.

VICTOUHMK CKNOYeH. MprynHa:

NPOLEHT MepeceyeHvs.

VICTOUHWK CKNtoYeH. MprynHa:

NPOLEHT nepeceveHns.

VICTOYHMK ncktoYeH. MpudrHa:

NPOLEeHT nepeceveHns.

: TexHunyeckoe

: ManeHbKuiA

: ManeHbKuin

: ManeHbKuiA

: TexHMyeckoe

: ManeHbKuiA

MCTBOBaHve" Ha

: TexHnyeckoe

: TexHmnyeckoe

ManeHbKuit

ManeHbkuii

ManeHbkuii

ManeHbkuii

TexHu4eckoe

TexHuueckoe

ManeHbKuit

ManeHbkuii

ManeHbkuiA

ManeHbKuii

ManeHbKuit

ManeHbKuii

ManeHbkui

ManeHbkuii

ManeHbkuiA

ManeHbkuii

ManeHbkuiA



[129]

[130]

[131]

[132]

[133]

[134]

[135]

[136]

[137]

[138]

[139]

[140]

[141]

[142]

[143]

[144]

[145]

[146]

[147]

[148]

[149]

[150]

[151]

[152]

[153]

[154]

[155]

[156]

[157]

[158]

[159]

[160]

[161]

[162]

[163]

[164]

[165]

[166]

[167]

0%

0%

0%

0%

0%

0%

0%

0%

0%

0,17%

0%

0,16%

0%

0%

0%

0%

0%

0%

0%

0,14%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

0%

MckyccTBO ynpaBneHvs NHGOPMaLMOHHbLIMU prckaMu
http://studentlibrary.ru

JlaBAVHCKWIA, Banepuii BUKTopoBMY Hay4Hble OCHOBbI CUHTE3a BUPTY...

http://dlib.rsl.ru

https://careers.epam.by/content/dam/epam/by/book_epam_by/JAVA...

https://careers.epam.by

MeTozmyecke pekoMeHAaLmUmn No HetTpanmsaumum 6aHkamm yrpos 6...

ObecneyeHre 6e30MacHOro A0CTyna K BHELUHUM MHGOPMALIVIOHHBIM ...

http://dep.nlb.by

Cnoco6 rapaHTMPOBaHHO 3aLLMThI NepeaBaeMoii Mo pajuokaHany ...

http://findpatent.ru

O NoCTpoeHUN ANCKPETHBIX NPOLIeAYP Pacno3HaBaHms yrpo3 UHGop...

http://elibrary.ru

®opMypoBaHIe NPOPECCHOHANBHO BaXHbIX KA4ECTB KyPCaHTOB yuype...

http://dep.nlb.by

CucTemMa 3aLmnThbl MHGOPMALIMN OT HEeCaHKLMOHUPOBAHHOMO A0CTYNA ...

http://findpatent.ru

Cucrema 3awmnThbl VIH¢OPMBU,VIVI OT HECaHKUMOHNPOBAHHOTO AoCTyna ...

http://findpatent.ru

LLinvoHckme ragxeTtbl oT AHB / Xabpaxabp
http://habrahabr.ru

S13bIk NporpaMmupoBaHus C++
http://studentlibrary.ru

0. }0. 'pomos [1 Ap.]; M-Bo 06pa3oBaHUs 1 Haykun Poccuiickoii Pege...

http://dlib.rsl.ru

C/C++. MpOrpaMM1poBaHyie Ha A3bIKe BbICOKOTO YPOBHS: YUEBHVIK Af...

http://ibooks.ru

lNepeyeHb peLieH3npyeMblX HayUHbIX U3AaHWIA, B KOTOPLIX AOMXKHBI 6...

http://ivo.garant.ru

http://cph.phys.spbu.ru/documents/First/books/7.pdf
http://cph.phys.spbu.ru

JuccepTaums Ha Temy «MeTozbl GopMUPOBaHUS 1 06pPaboTKM CUrHaN...

https://dissercat.com

Bonpockl 6e30nacHoCTV UHGOKOMMYHUKALMOHHBIX CUCTEM U CeTel C...

https://cyberleninka.ru

GitHub - e3b0c442/keywords: A list and count of keywords in program...

https://github.com

CuHTE3 NoNNPYHKLMOHANBHBIX COeAVHEHWNIA Ha OCHoBe apun-3,4,4-Tp...

http://dep.nlb.by

Defensive Programming: Part 1. Types, Conditionals, Assertions - PDF
http://docplayer.net

YcToliumBas orHesaiymta noamsaGpupHbIX MaTepranos HAaHOAUCMEPCH...

http://dep.nlb.by
MporpamMmmMmumpoBaHve Ha f3blke Java. KoHcrnekT nekuyuia
https://e.lanbook.com

JIOKYMeHT, KOTOpbIN XAanun
http://habrahabr.ru

Java Names and Variables. GEEN163 Introduction to Computer Progra...

http://docplayer.net

Introduction to Java. Contents. Sergio Lujan Mora. Departamento de L...

http://docplayer.net

JKCnepTn3a 3a/,aHNA Ha Npumepe 3aayn o Nposepke aHanmsaropa P...

http://habrahabr.ru

APXUTEKTYPA CUCTEMbI PASTPAHUYEHNA AOCTYMNA K PECYPCAM ...

http://elibrary.ru

Haneuaratb cTaThbio
http://journal.ugatu.ac.ru

MeToaviku 1 anroputMmyeckoe obecneveHne NPOrHO3MpPOBaHNSA 30H ...

http://dep.nlb.by

KpumnHanuctnyeckoe obecrneyeHvie paccnejoBaHNs NpecTynieHnii C...

http://dep.nlb.by

KoMBVHMpoBaHHble NaHenn Ans TEeXHUYECKNX CPeACTB SNeKTPOMarHu...

http://dep.nlb.by

ArewiknHa H.A, Eropos FO.B., Kutposa E.B., Ky3abMuH B.A,, YcTeHKo M....

http://ivo.garant.ru

MaTemaTtunyeckas MoAenb HeMPOHHON ceTu A ONMCaHVS B3aUMOZENA...

http://elibrary.ru

BAY - CVSS Calculator
https://bdu.fstec.ru

M3mMeHeHve BeNNYMHbI 31eKTPOCTaTUYecKoro 3apsaja npvi 3arpyske B...

http://dep.nlb.by

https://www.altstu.ru/media/f/Dissertaciya_Kachesova_ispr2.pdf
https://altstu.ru

MpaBoBoe o6ecreyeHne HaLMOHabHbIX MHTePecoB POCCUCKOR Deg...

http://studentlibrary.ru

Mogenn 6e30nacHOCTV KOMMbIOTEPHbIX CUCTEM. YpaBneHve AocTyn...

http://studentlibrary.ru

19 [lek 2016

30 Anp 2015

09 Map 2019

17 Aer 2019

04 WNon 2017

24 NoH 2015

24 918 2014

16 AxB 2020

24 NioH 2015

24 NoH 2015

05 AHB 2017

19 Aek 2016

01 ®eB 2018

09 ek 2016

09 [lek 2015

22 lek 2020

26 OkT 2022

23 Mas 2022

26 Okt 2022

11 Hoqa 2016

05 AiHe 2018

16 AxB 2020

22 Aine 2020

03 AHB 2019

06 AHB 2018

04 A1 2018

07 AnB 2019

27 Ane 2013

08 AnB 2017

06 flek 2018

16 AxB 2020

11 Hos 2016

24 Map 2018

27 Mas 2019

10 ®es 2022

16 AHB 2020

18 Anp 2022

20 flek 2016

20 [lex 2016

MegnumHa

CBogHas konnekums Prb

WHTepHer lMNntoc

CMW Poccum n CHI!

[Avcceptaumm HBB

MNateHTtbl CCCP, PO, CHI

MNepedpasmposaHus no
eLIBRARY.RU

[Awcceptauun HEB

MateHTtbl CCCP, PP, CHI

MNateHTbl CCCP, PO, CHI

MepedpasmposaHis Mo
VHTepHeTy

MegnumHa

CBogHas konnekuus Prb

CBogHas konnekumst 36C

CMNC FAPAHT:
HOpMaTMBHO-NPaBoBas
LOKYMeHTaLus

WHTepHer lMNntoc

WHTepHer lMNntoc

VHTepHer lMatoc

WMHTepHer Mntoc

[AvccepTauun HBB

MepeBogHbIe
3ammcTBoBaHMA (RUEN)

[Awncceptauun HBEB

CBogHas konnekums 36C

CMW Poccum n CHI

MepeBogHble
3anmcTBoBaHus (RUEN)

MepeBogHbIe
3ammcTBoBaHMA (RUEN)

CMW Poccunm n CHI

MepedpasnpoBaHyis No
eLIBRARY.RU

MepedpasmposaHis No
VHTepHeTy

[Avcceptauun HBEB

[Awncceptauun HEB

[Auncceptauun HEB

CMNC FAPAHT: aHanutuka

MepedpasnpoBaHyis No
eLIBRARY.RU

WHTepHeT Matoc

[Avcceptauyun HBEB

WMHTepHer lMNntoc

MeguumHa

MeavumHa

VIcTOUHMK ckntoYveH. MNMpuymrHa: TexHnyeckoe
3aIMCTBOBaHYE.

VICTOUHMK nckntoYeH. MNMpuymrHa: TexHnyeckoe
3aUMCTBOBaHMe.

WICTOYHMK nckntoYeH. MpuunHa: ManeHekui
NPOLIEHT NepeceyeHus.

Tvn NCTOYHVIKa N3MEHEH C "3aMCTBOBaHVeE" Ha
"umTrposaHue". MpunyrHa: Becb TekcT 13
NCTOYHMKa NCMNOJIb30BaH NMpPaBoOMepHO.

VIcTOUHUK nckntoveH. MpuyrHa: ManeHbKunia
NPOLIEHT NepeceyeHus.

VIcToUHMK nckntoYveH. MNMpuyrHa: TexHnyeckoe
3aUMCTBOBaHMe.

WCTOYHMK nckntoYeH. MpuunHa: ManeHekui
NPOLIEHT NepeceyeHus.

VICTOUHUK nckntoYeH. MpuyrHa: ManeHbKuia
NPOLIEHT NepeceyeHus.

McTOYHMK nckntoyeH. MpuunHa: ManeHekui
NPOLIEHT NepeceyeHus.

WICTOYHMK nckntoyeH. MpuunHa: ManeHbkui
NPOLIEHT NepeceyeHus.

WCTOYHUK ncktoyeH. MpuyunHa: ManeHekuii
MPOLIEHT NepeceyeHys.

VIcTOUHUK nckntoveH. MpuyrHa: ManeHbKuia
NPOLIEHT NepeceyeHus.

McTouHuK nckntoyeH. MpuyrHa: ManeHbkuni
MPOLIEHT MepeceyeHVs.

TN NCTOYHMKA V3MEHEH C "3aMCTBOBaHME
"umntnposaHve". MNpudrHa: Becb TekcT n3s
MCTOYHVIKA NCMOb30BaH NpaBoMepHoO.

VIcTOUHMK nckntoveH. MpuynHa: ManeHbKunia
MPOLIEHT nepeceyeHys.

VIcTOUHUK nckntoveH. MpuyrHa: ManeHbKuia
NPOLIEHT NepeceyeHus.

VICTOYHUK ncktoYeH. MpuyrHa: ManeHbKunia
NPOLIEHT NepeceyeHus.

WCTOYHMK nckntoyeH. MpuunHa: ManeHekui
NPOLIEHT NepeceyeHys.

TN NCTOYHMKA V3MEHEH C "3aMCTBOBaHME
"camoumnTmpoBaHue". lNpuyrHa: ABTOpbI
JOKYMEHTa U UCTOYHVIKa NepecekatoTcs.

WcTOYHMK ncktoyeH. MpuyunHa: ManeHekuii
MPOLIEHT NepeceyeHys.

WcTouHMK nckntoyeH. MpuynHa: ManeHbKuia
MPOLIEHT nepeceyeHNs.

VIcToUHMK nckntoveH. MpuynHa: ManeHbKuia
NPOLIEHT NepeceyeHus.

VICTOUHUK nckntoveH. MpuyrHa: ManeHbKuia
NPOLIEHT NepeceyeHus.
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BBE/JIEHUE

AKTYaJIbHOCTb TeMbl JuccepTanum. B HacTosdiee BpeMs B pa3IMYHbIX By3ax
CTpaHbl IIUPOKO NPHUMEHSIOTCS 00pa3oBaTeiibHble HUHPOPMAIMOHHBIE CHUCTEMBI
(OUC), mnpennazHaueHHble s oOecrmedyeHusi mpoiecca oOydeHusi. Hamuuume
OOJBIIOr0 KOHTHMHIEHTa Cchiymiarenei, kak u3 Poccuu, Tak M3 MHOTUX JPYTUX
rocyZIapCTB B CUJIOBBIX BYy3aX CTpaHbl TpeOYeT CBOCBPEMEHHOM HACTPOIKU Mpoduieit
CUCTEMBbI pa3rpaHUuCHUs AocTyna K uHpopmaruu. Tak, Hanpumep, B DenepaibHOM
rocyJapCTBEHHOM Ka3éHHOM 00pa30BaTeIbHOM YUPEKICHUH BBICIIETO 00pa30BaHUS
«BoeHHON akamemMuu BO3AYIIHO-KOcMHUYeckod oOoponsl umenu [.K. XKykoBay
(r. TBepp) mpoxoasaT oOyuyeHue mnpeAcTaBuUTedd 39 cTpaH OJMIKHETO W JAJbHErO
3apy0exbsi. MIcXo/is U3 TOTO, 4TO BOCIPUATHE UHPOPMAIIUU SIBISIETCS CyObEKTUBHBIM
(dakTopoM I Ka)XAOro CIyllaTess, 3HayeHue 3TOro (pakTtopa YCHIMBAETCS B
3aBUCUMOCTH OT cHeluUKN camoi uHGOpPMAIUK [T MHOCTPAHHBIX CIyIIaTeNnei u3
pasHbIX cTpaH. BBumy atoro, moa nndopmaiueit crienuansuoro HazHauenus (MCH)
noHuMaeTcsi uHopmaius, onpenensemast crieliuprUKor Mperno1aBaeMbIX TUCITUTUINH
C y4€ToM OCOOEHHOCTEH [JIsi  CchymiaTteNned pa3ndyHOM  roCyJapCTBEHHOM
MPUHAJJICKHOCTH. B CBsA3U ¢ 3TUM Jj1si 00pa3oBaTeIbHBIX HH(POPMAIIMOHHBIX CUCTEM
TaKOT'0 pojia UMEIOTCSl CBOU CHEIM(PUUECKHEe OCOOCHHOCTH: HEOOXOIUMOCTh B CMEHE
pPECypcoB, MPENOCTaBIsIEMbIX OOy4aeMbIM B KpaTydalime CpoKd (Kak MpaBUIo,
ompenesaeTcss MHTepBajaMu (IEpeMEHaMU) MEXIy 3aHATUSIMH), M YacTas CMEHa
oOy4aemMoro KOHTHHTeHTa (Hampumep, 2-3 Mecdla, ompeaenseMas Kypcom
JUCHUUIUIMH JJIs TIOBBIMICHUS! KBaJIM(UKAIIMKA WM TEPENOArOTOBKY CIyIIaTesei).
[TosToMy moOA pecypcamu 1EIecOo00pa3HO MOHUMATh TEXHUYECKOE U MPOTPAMMHOE
oOecrieueHne 00pa30BaTEIbHBIX WH()OPMAITMOHHBIX CUCTEM JIJISl TPOBEACHHUS 3aHITHIA
MO MPENOJAABAEMBIM JUCHUIIMHAM U CAMH CIYIIATENN Pa3IMYHON roCy1apCTBEHHON
MPUHA/JICKHOCTH, KOTOpBIE UMEIOT BO3MOKHOCTh OCYLIECTBIICHUS
HecanknuonupoBanHoro poctyna (HCJl) k umHbopmammu Ipyroit rocynapcTBEHHOMN
MPUHAJIEKHOCTH. Mcxoas W3 3TOro, BO3pACTAET POJb CHCTEMBI pa3rpaHUYEHUs

nocryna (CPJl). Bsumy »storo cymectByromme CPJI B oOpa3oBaTeabHBIX



UH(GOPMAIIMOHHBIX CHCTEMaXx JIOJDKHBI peliaTh CIEAYIOIME MPOTUBOPEUHS: C OJIHOM
CTOPOHBI, MPEOCTABIIATH 00y4aeMbIM PECypChl, a C IPYTrol CTOPOHBI, CBOEBPEMEHHO
pa3rpaHUYUTh JOCTYI K HH(POPMAIIUH.

910 00yCJIOBIIMBAaET  HEOOXOAMMOCTH MPaKTUYECKH €KEeTHEBHOM
NepeHacTporku cuctembl pasrpanudeHus pgocrtyna (PI) B oOpa3oBaTenbHBIX
WH()OPMAITMOHHBIX CHCTeMaX K JOKYMEHTaM, JaHHBIM, YdeOHOMY MmaTepuairy. Takoe
pasrpaHU4eHHe TPAJAUIMOHHBIMU CIIOCOOaMH, OCHOBAHHBIMU HAa BEJEHUU YUYETHBIX
3amucel U yCTaHOBIICHUM TOJIHOMOYHUHN cpeacTtBamu onepanuoHHbix cucteM (OC), B
paMKax oOnHOW oOpa3oBaTenbHON WH(MOPMAIMOHHOW CHCTEMbl Ha TMPAKTHKE
OKa3bIBAETCS KpailHE CIOKHBIM U JIOJTOBPEMEHHBIM.

Takum 00pa3oM, HMEET MECTO NPOTUBOPEUHE MEXAY NPAKTUYECKON
HEOOXOJMMOCTBIO CBOEBPEMEHHOM MepeHacTpoiku cucteMbl PJI cioymareneir k
oOyuaroieil ”HpopMauu ¢ y4ETOM ObICTPO MEHSIOLIETOCsl KOHTUHI€HTa, UMEIOIIETO
pa3Hble YpPOBHM KOMIETCHIMH U PAa3JIMYHOE MPOrpaMMHOE U amnmnapaTHoe
oOecrieueHue sl 00y4YeHusl, U OTCYTCTBUEM (POPMaIbHBIX, B TOM YHCIIE TUCKPETHBIX
U HENPEPBhIBHBIX JUHAMUYECKUX MOJENIe B paMKaX BUPTYaJIbHOTO «TOHKOTO
KJIMEHTa» JJIsi oOOCHOBaHMSI TpaBuil pasrpanudeHuss jgocryma (IIPJ[). Takas
peanu3anuys MpaBuil MO3BOJIHIIA OBl MOBBICUTH YCTOWYMBOCTH HHpopManmu k HC/I B
o0pa3oBaTeabHbIX HH(POPMALIMOHHBIX CUCTEMAX U CYLIECTBEHHO YCKOPUTh HACTPOUKY
BUPTYaJbHbIX MAalIMH B 3aBHCUMOCTH OT BO3MOYKHOCTEM WM KOMIETEHIUN
CIIyLIATENEH.

B cBs3u C M3M0XKEHHBIM JlaHHAasg TeMa JAMCCEPTALMOHHOTO HCCIEeIOBAHUS
HampaBjeHa Ha pa3pabOTKy MOJeNe M MeToja pasrpaHuYeHHs JOCTymna B
oOpazoBaTeabHbIX MH(GOPMAIMOHHBIX CHUCTEMax Ha OCHOBE BUPTYaJbHBIX MAIllUH U
SIBJISIETCS aKTyaJIbHOM U BOCTPEOOBAaHHOM MPAKTUKOM.

Crenenb paspaboTraHHocTM TeMbl. lHTepec, CBs3aHHBIH C aHAJIU30M
MIPOIIECCOB Pa3rpaHUYCHUS JOCTYIA, IMHUPOKO U3ydaeTcss Bo BcéM mupe (Zhi Wang,
Xuxian Jiang, Weidong Cui, Peng Ning). Co3nanbl MHOTOYHCIICHHBIE (pOpMATbHBIC

MOJCIN JUCKPECHHUOHHOI'0O, MAaHAATHOIO MW POJCBOTO pasrpaHUYdCHUA OOCTYyIIa



(Xappucona-Py330-Ynemana, benna Jlallagynna, Jlopotu Jdennunr, I1.H. JleBsiHuna
u 1p.). BmecTe ¢ TeM B 3TUX MOJEINSIX OTCYTCTBYET MPUBSI3KA MPABUIT pa3rpaHUUCHHUS
JOCTyNa K BO3MOXHOCTSIM MOTEHIUAIBHBIX HAPYIIUTEIICH.

[IpuMeHUTENBPHO K UHBIM CUCTEMAaM, HE OTHOCSIIMMCS K paccMaTpPUBAEMbIM B
JTaHHOW pabore oOpa3oBaTeNbHBIM HMH(POPMALMOHHBIM CHCTEMAaM, MPOBOJIUIUCH
UCCIICIOBAHUSI, HAIpPaBIICHHbIE HA AaHAJIW3 U BBISBICHUE aKTyalbHBIX YIpo3
6e3onacHoctu uHpopmanuu (CyxosepxoB A.C., A30B 10.K., Py6mosa 1.0, I'pomos
10.10.), B ToM uuncne ¢ ucnosb3oBanuem teopun pucka (Ocranenko A.l'., Kapnees
H.0., IInotnuxkoB J.I'. u ap.), meromoB dopmammzanuu HC B HC ¢
ucrosib3oBanueM cpeactB BupTyanuzamuu (Cepueunsiii  A.JL). XotTs aBTOpHI
JETalbHO PpPAacCCMATPUBAIM  paA3JIMYHBIE TOJAXOJIbI K OLIEHKE Oe30MacHOCTH
unpopmaruu B IC. Tem He MeHee UMU HE UCCIIEAOBAIMCH BOMPOCH! pa3rpaHUYCHHUS
JIOCTyIa TMOoJb30BaTenel kK uHbopMaluu B 00pa3oBaTeIbHBIX HHPOPMAIMOHHBIX
cUCTEMaX, MpeAHa3HAYEHHBIX JJI Mpolecca 00yYeHus CIylaTenei, OTHOCIIIUXCS K
pasnu4HbBIM CHWIOBBIM CcTpykTypam (MO P®, MUC PO, MBJ] P®), rne umerorcs
YacThle U3MEHEHUS KOHTUHTEHTA U UX KOMIETEHIIUN M0 BIAJCHUIO MPOTPAMMHBIM U
TEXHUYECKUM OOECleuYeHHEeM, a TakkKe HMMEEeTCs OrpaHMYeHUE Ha Bpems,
MPEAOCTAaBISIEMOE JUIsl OCYIIECTBJICHUSI HACTPOEK IO TEXHOJOTUU BUPTYaJIbHBIX
MaIIIYH.

OmHuM U3 CrocoOOB pEIIeHHs TaKOro pojia 3ajay SBISETCS MPUMEHEHUE
HAaCTPOEK TOHKOIO0 KJIMEHTa C KCIOJIb30BAaHUEM BHUPTYaJIbHBIX MalluH. Takum
UCCIICIOBAaHUSIM  TOCBsIIeHb  pabotel  Panmpko H.M., HampaBieHHble Ha
aHAJIMTUYECKOE MOJICIMPOBAHKUE JOCTYNAa K OINEpPAallMOHHBIM CpellaM, aJanTaluio
nporneccoB MoaenupoBanuss HCJ k rumepBH30py 4Yepe3 BUPTyaJbHbIC MAIIWHBI,
pabotet Tymuranosa JI.P., IlaBmoBa W.A., Huxombckoro A.B., mocBsieHHBIC
pa3paboTKe MOeNe yrpo3 HapylieHus O0e30MacHOCTH B HH()OPMAIMOHHBIX
cucTteMax, Oa3upyIOIIMXCA Ha TEXHOJOIMH BUPTyalU3allMH, a Takxke padoThl
EBceesa B.JI., [anunkuna B.A., PoraueBa C.B., TpuOynckoro A.M., B KOTOpPBIX

paccMaTpuBaiIuch Bompockl 3amuThl uHGopmanuu or HCJl Ha Ga3e mporpamMMHOro



runepeuzopa. TemM He MeHee, MOAXOJAbl W JaXe H300pETeHHUs, MNPEIJIOKECHHBIC
JaHHBIMU aBTOPAaMH, HE MOIYT OBbITh MCIOJIb30BaHbl Uil 0OpPa30BaTEIbHBIX
UH(GOPMAIIMOHHBIX CUCTEM B CBSI3U CO crielU(UKON Tporecca o0ydeHUs: B CHIIOBBIX
By3ax CTpaHbl. DT0 OOYCIIOBJIEHO TE€M, YTO B Mpolecce OOy4YeHHUs CIylaTelsiM |
N0JIb30BATENSIM 00pa30BaTENbHBIX MH(OPMALIMOHHBIX CUCTEM HEOOXOAMMO HU3Yy4aTh
T€ WIM UHBIE MPOTrpaMMHBIE (AIMApaTHBIE) CPEACTBA, KOTOPHIE NPH ONpPEAECICHHON
HOJIFOTOBKE (3HAHMSIX) JAIOT UM BO3MOXKHOCTH peanu3oBaTe HCJ[ x rumepsuzopy
yepe3 BUPTyallbHbIE MAIIMHBI. BBUAY 3TOr0 17151 OCYIIECTBIIEHN KOHPUTYPUPOBAHUS
OUC Ha OCHOBE TOHKOIO KJIMEHTAa €CTh He00X0AMMOCTHL B  OLICHKe
(paHKMpPOBaHUM) YPOBHS NMOATOTOBKH CAMMX CJyLIaTes el NJIsl OCYLIeCTBJICHUA
HCJ k rumepBu3opy 4Yepe3 BHUPTYyaJbHble MAUHBbI. /1 3TOro HeodXoauma
onucarejbHasst 1 GopMaJbHAs MOJEJH HAPYUIMUTEJIsI, ONpeAe/siioIe CTeNeHb
ero MoAroToBJdeHHOCTH K ocywmecTBiaeHu0 HCJ/I m3BecTHbIMM crmocodamMu i
peaqM3anMud  yrpo3 0Oe3omacHOCTM HMH(OPMALMH IMYTeM IKCIUIyaTALUH
YA3BHMMOCTEMH, CBSI3AHHBIX ¢ BUPTYAJbHBIMU MAILIUHAMM.

Cnenyer OTMETUTh, YTO OIHCATENbHBIE MOJEINM HApYyUIUTENEH paHee
pa3pabaThlBaIUCh B PAAE METOJUYECKUX JIOKYMEHTOB TaKWUX, Kak, HampuMep,
BOCBMHUYpPOBHEBass Mozenp Hapymmrenss B MC  nepcoHanpHBIX — JaHHBIX,
TPEXypOBHEBasE MOJENb HapywuTenst Juisi rocynapcTBeHHbIXx MC, He comepkaiimx
CBEJICHUS, COCTABIIOIINE TOCYJAapCTBEHHYIO TaliHy, B COOTBETCTBUU C HOPMATHUBHO-
MPaBOBBIM aKTOM, yTBepkIeHHbIM mpukazoM DPCTIK Poccum or 11 depans
2013 r. Nel7. OnHako npuMeHEHHEe MPUBEACHHBIX B 3TUX MOJIEIAX KiIacCU(pUKAIIUU U
OINKCaHUsl BO3MOXHBIX HapyIIMTENICH MPUBOIUT K TOMY, YTO BCE CIyLIaTeNu OyayT
COCTaBJISITh TOJBKO OAMH KJIAcC HapyluuTesned 0e3 Kakoro-nudo pa3iauyus, YTO He
MO3BOJISIET  HWCIOJNB30BaTh  YKa3aHHbIE  MOJENM  JUII  PacCMAaTPUBAEMBIX
o0Opa3oBaTeIbHBIX HH()OPMAITMOHHBIX CUCTEM.

Bmecte ¢ Tem, Bnazes HaBbIKAMU ~pealM3aldyd  YSA3BUMOCTEH s
IPOHUKHOBEHUS 4Ye€pe3 BUPTyaJbHbIE MAIIMHbI K THIEPBU30PY, HAPYLUUTEIb UMEET

BO3MOKHOCTb IIOBBICUTH IIPHUBUJICTHM HIJIM BbI3BATbh OTKa3 B O6CJ'Iy}KI/IBaHI/II/I,



BBINOJIHUTh TPOU3BOJIBHBIA KOJ, 3alucaTh JAaHHbIE HA JUCK, MpPEJHA3HAYECHHBIN
TOJIBKO JIJISl UT€HHUSI, TTOJIYYUTh JTOCTYM K 3allHIaeMoi HHGOPMAIIUU O COJIEPKIMOM
perucTpa M K MaMATH TUIEPBU30pPA, OCYIIECTBIATH AaTaku MEKCAUTOBOTO
BBIIIOJIHEHUS CIICHAPUEB W AaTAKW HA IPOMEKYTOYHBIE IPOKCU-CEPBEPHI U T.I.
[ToaToMy uMeeTcss HEOOXOAMMOCTh B Pa3pabOTKe HEYETKOW MoAeau sl OLEeHKH
BO3MOKHOCTEH peaju3allMd yYrpo3 3a Cc4YeT OJKCIVIyaTaluuM YsA3BHMOCTEl
MpOIECCOB Ppa3srpaHuyYeHHusi [0CTyna K HHPoOpManuMu B 00pa3oBaTeNIbHbBIX
HHGPOPMALMOHHBIX CHCTEMAX, MCIOJb3YIOIIUX TEXHOJOIMH BUPTYAJIU3ALHUU H
«TOHKOIr0 KJIHMeHTa», U oueHkH ycroiuuBoctu K HCJl k rumepBu3opy uepe3
BHPTYaJIbHbIe MAIIUHBI C YYETOM TUHAMUKH CMEHBI KOHTUHT€HTA U KOMIIETCHIIUI
CyOBEKTOB IO HMCIOJIb30BAaHUIO MPOrPaMMHOIO0 M TEXHUYECKOro obOecrneueHuil. B
HACTOsILEE BPEMs TAKHE MOJIEIIA OTCYTCTBYIOT.

[TogoOHBIMU  MCCIIEIOBAHUSMH, PpEATU3YIONMMUA OIEHKH Ka4eCTBEHHBIX
napameTpoB nporecca P/ Ha OCHOBE MCIOJIB30BaHUA allapara HEUPOHHBIX CETEU
C UTEPALIMOHHONM HACTPOMKOW MHOTOCIIOWHOM HEWPOHHOW CETH Ha OCHOBE METOJa
HanMeHbIIMX KBaapaToB, 3aHuManuch CyxanoB /[[.fI., CyxanoB A.f. Cunresy
HEHPOHHBIX CEeTe, B TOM ymcie B uHTepecax P/ k nundopmanuu, nocBsuieHbl padoThI
BoeBoabl A.A., PomannukoBa [[.O., a BompocamM MHOTOKPUTEPUAIBHON OLEHKHU
aIbTEpPHATUB TMPHUHATHS PEHICHUM O Pa3TpaHUYECHUH JIOCTyNa B  YCJIOBHUSX
HEJI0CTaTOYHOCTH HHpopMaimu — pabotel MapmanoBa M.JI., P3aea P.P. u T.1.
OnHako ykazaHHBIMHM aBTOPAMH JaX€ HE CTABWJIMCH 3aa4d aHAIW3a MOJIb30BaTENEH
(cimymarenei) W ydyeTa HX BO3MOXKHOCTEH 1o peanusanuu yrpo3 HCJ[ depes
BUPTYQJIbHBIE MAIlIUHBI, CO31aBAEMbIE HA OCHOBE HACTPOEK TOHKOrO KieHTa. Kpome
TOT0, OTCYTCTBYIOT paboThI 110 o1leHke ycroiiuuBoctu k HCJ/l B o0pa3oBaTejbHBIX
HH(POPMALMOHHBIX CHCTEMAX.

Ha ocHoBe aHanmm3a pe3ysnbTaToB HAy4YHBIX pabOT MO MOJENSIM MPOIECCOB
pasrpannuenus aocryna K MC MOXHO caenars BBIBOJ O TOM, YTO CYIIECTBYIOIIHE
MOJENH, AITOPUTMBI U METOBI, ITOJIYYEHHBIE C UX UCIIOJIb30BAHUEM PE3YJIbTATHI, HE

YUYUTLBIBAIOT BO3MOXKHOCTH HAPYIIUTCIA WM HE MOI'YT OBITH IMPUMCHCHBI JIs PI[ B



paccMaTpuBaeMbIX 00pa30BaTeNbHBIX HH(POPMAIIMOHHBIX CUCTEMAaX B YCIOBHSIX 4acTO
MEHSIOLIEroCsl KOHTUHI€HTA CIyLIaTeIed U OrPAaHUYCHHOTO BPEMEHU Ha HACTPOMKY
IIPABUJI Pa3rpaHUYECHHUs TOCTYIIA B HUX.

Iesap uccaeg0BaHUA 3aKIIOYAECTCS B COBEPLICHCTBOBAHWU METOJOB 3AILUTHI
ot HCJI x runepBu30py IpH TEXHOJIOTMH BUPTyaIu3allud Ha 0a3e TOHKOTO KIIMEHTa
3a CYET OIICHKM YCTOMUMBOCTH M COKpAIlEHUS BPEMEHH HACTPOWKH Mpoduis mo
pasrpaHUYeHHUIO JIOCTyNma B 00pa3oBaTelIbHBIX HMH(POPMAIIMOHHBIX CHUCTEMax B
YCIOBHSIX OBICTPO MEHSIOLIMXCSI KOHTUHI€HTA U KOMIIETEHLIUNA CyObEKTOB JIOCTYTIA.

B unTepecax pemenus chopMyIUpOBAHHOW HAYYHOW 3a7a4d M JTOCTUKEHUS
eI  JUCCEPTALMOHHOIO  HCCIENOBAHMUA  pelIajucCh  CJeaAylomue  3aJadu
JUCCEPTALMOHHOIO MCCJICIOBAHUA:

1. Pa3paborka HEUETKOM MOJENTH OINpEAENCHUS 3HAYMMOCTH KOMaHJ IpHu
peanu3anuy  yrpo3 HECaHKLUHOHHUPOBAHHOIO JOCTyHa K THUIIEPBU30PY uepes
BUPTYaJIbHYI0O MalllUHy B 0O0pa30oBaTeNbHBIX HH(DOPMAIMOHHBIX CHUCTEMAX C
UCIIOJIb30BAaHUEM MOAUGPUIIMPOBAHHOTO TMOJX0Ja 10 (OPMUPOBAHUIO TPAHMII
GyHKUMA TPUHAAJIEKHOCTH ISl JTUHTBUCTHYECKUX 3HAUYEHHH BXOJAa «HE Ba)KHA»
(HB), «cna6o Baxna» (CB), «BaxxHa» (B), «ouenp BaxkHa» (OB) ¥ TUHTBUCTUYECKUX
3HAaUCHUW  BBIXOJA  «HEBeposTHBIM»  (HB), «cpemneBepostHbil» (cB) wm
«BBICOKOBEPOSATHBIIN» (BB) 1 0CHOBaHHYI0 HAa HUX (OPMaAJIBLHYIO MOJIENIb HAPYIIUTES,
NO3BOJIAIOILYI0 (POPMHUPOBATH KAueCTBEHHBIE M KOJIMYECTBEHHBIE IapaMeTphbl,
BBISIBJIAIT WX B3aUMOCBSI3b JUIsI OOECHEYEHHUs PAaHKUPOBAHUS CiylIaTesNed 1o
OTJICJIbHBIM TpYyNIaM Ha OCHOBE OLEHEHHBIX KOMIETEHUUH [ (HOpMUpPOBAHMS
npoduiell CuCTeMBI pa3rpaHUYeHUs JOCTYyTA.

2. PazpaboTka HEYETKONW MOJEIM OIICHWBAHUS BO3MOXKHOCTU IO peau3aiiu
YIpO3 HECAHKLMOHUPOBAHHOT'O JOCTYIIA K TUIIEPBU30PY Y€pPE3 BUPTYIbHBIE MAIITUHBI
B 00pa3oBaTeNbHBIX WH(OOPMAITMOHHBIX CHUCTEMAX, YUYUTHIBAIONIYIO PE3yJIbTAaThl
AKCTIIEPTHOM OIEHKH He(POpPMaIM30BaHHBIX OTBETOB CIyIIaTeNied MO TECTy 3HAHWM

pas3sIMdHbIX KOMaHA JIs1  OIPCACICHHUA KPUTCPUCB OCBCI[OMJ'IéHHOCTI/I n Hx
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pamKUPOBaHUS MO TPEM TPYIIaM B COOTBETCTBUHU C TMOKa3aTeJeM METOoAa IeHTpa
CYyMM.

3. Pazpabotka HEHPOHEUETKON MOJIeTN TUHAMUKH COCTOSTHUS
00pa3oBaTEeIbHBIX UH(GOPMAIIMOHHBIX CUCTEM B YCIIOBUSIX yrpo3
HECAaHKIIMOHUPOBAHHOTO  JIOCTYIA, YYHUTHIBAIOUIYI0 pEJIEBAaHTHBIE MapameTpbl
dbopMaIbHONH MOAENU HAPYIIUTENS U WX B3aUMOJACWUCTBUE IS KaXXJAOTO OTAEIHHOTO
JTamna, a Takxke pa3padoTarh cpeAcTBO olleHKH ycroitunBoctu kK HCJI x runepsuzopy
Yyepe3 BUPTYaIbHbIE MAIIMHbI, 320JIarOBPEMEHHO YUHUTHIBAIOIIEE BO3ZMOKHOCTH BHOBb
MOCTYMNAIOMIeT0 KOHTHHITEHTAa B 3aBUCHMOCTH OT HMEIOIIETocs TpU OO0ydYeHHH
IPOrpaMMHOTO U TEXHUYECKOro oOecnedyeHuid ¢ ydé€roMm mnpoduieil HacTpoek
pasrpaHudeHUs JOCTyNa MPU TEXHOJOTUU BUPTYaIU3alUH JIJIs TPYII CIyIlIaTenei C
LEJIbI0 AaBTOMATU3allMU 3TOT0 IpoIecca.

4. Pa3paboTka aJropuT™Ma AJis peanu3aliy MeToJa pa3rpaHudeHust JOCTYIIa C
UCTIOJb30BAaHUEM BHPTYaJIbHBIX MAIIMH TNPUMEHUTEIFHO K 00pa3oBaTebHBIM
UHPOPMALlMOHHBIM ~ CHUCTEMaM € LEeJIbl0  OLEHKM  YCTOMYMBOCTH K
HECAHKIIMOHUPOBAHHOMY JTOCTYTIY.

O0beKTOM HCC/IeI0BAHUS SBISIOTCS CHUCTEMBl pa3TpaHUUYEHHUs JOCTyINa B
oOpa3oBaTeNbHBIX HH(POPMAIMOHHBIX CHUCTEMax, MCHOJB3YIOMKUX HH(OpMaIUio
CTHIEIIMAILHOTO Ha3HAYCHUSI.

IIpenmeTroM wuccjieq0BaHMs SBISIOTCS MOJENM, METOAbl U CpPEICTBA JUIS
pasrpaHUYeHHs] JOCTYIa C WCIOIh30BAaHUEM BUPTYAIbHBIX MAIIUH JJIS CITyIIaTeNel
(Tpymm ciymiaTeneil) ¢ y4eToM 4acToro M3MEHEHUS UX KOHTHHITEHTa U KOMIICTCHIINH,
coctaBa HMH(OpPMAIMKM CHELMATBLHOTO HA3HAYeHWs] W OTpaHUYEHUN Ha BpeMs
BBITIOJTHEHHSI HACTPOEK.

Hayunasi HOBM3HaA JUCCEpTAlMOHHON PaOOTHI 3aKIIOYAETCS B CIEIYIOLIEM.
Bce pe3ynbpTaThl, BBIHOCUMbIE Ha 3aIIUTY, SBIISIOTCS HOBBIMH

1. Onpepenén HOBbI moAX0A AJdsi (POPMHPOBAHUSI TPAHML (PYHKIUM
NPUHAJIEKHOCTH TT0 00pabOTKE KCHEPTHBIX OLEHOK, KOTOPBIM MO3BOJIIET CHU3UTh

HCOHpC,IIGJIéHHOCTB HCXOOHBIX JaHHBIX KW OHNPCACIIMTL 3HAUYUMMOCTbL KOMAHJ IIpHU
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peanu3aluy  Yyrpo3 HECaHKUMOHUPOBAHHOIO JOCTyna K THIEPBU30PY Uepes
BUPTYaJIbHYIO MAaIlIMHY B 00pa30BaTeNIbHbIX MH(OPMAIIMOHHBIX CUCTEMaX Ha OCHOBE
pa3pabOTaHHON HEYETKOW MOJIEIH.

Paspaborana QopmanbHas MoOJeNb HapyIIUTENs, KOTOpas YYHUTHIBAET
cnenuuKy TEXHOJOTUH TOHKOTO KJIMEHTa Ha OCHOBE BHUPTYaJIbHBIX MAIIUH H
M03BOJIsIeT PEaJu30BbIBAaTh KAYECTBEHHBIE M KOJWYECTBEHHBIE IApaMETPhl C HUX
B3aMMOCBS35IMU B BUJIE OLICHEHHBIX KOMIIETECHIIMH.

2. BBenén kputepuii 0CBeIOMJIEHHOCTH CJIylIaTesieil, KOTOPbI yUYHUTHIBACT
pe3ynbTaThl SKCHEPTHOW OLIEHKM HEPOPMAIU30BAHHBIX OTBETOB, YTO IO3BOJSET
OCYILECTBJIATH PaHKMPOBAHWE cJyHiaTeJed O TPEM rpynmaM Ha OCHOBE
pa3pabOTaHHON HEYETKOW MOJIETM OLEHUBAHUS BO3ZMOXHOCTH JJIA pean3allii yrpo3
HECaHKIIMOHUPOBAHHOI'O JOCTYyIa B 00pa30BaTEIbHbIX HHPOPMAIIMOHHBIX CUCTEMAX K
TMIIEPBU30PY 4Y€pe3 BUPTyalbHbIE MAaIWMHBI CO BCTPOCHHBIMH B HEE IIpaBUIIAMHU
HEYETKOM JIOTMKM HAa OCHOBE CyMMHPOBaHHUs HedeTKux yucen ¢ L - R mpaBuiom u
UCIOJIb30BaHuEM Jeda33udukaiiy pe3ylbTUPYIOIIEro MOKa3aTeas METOJOM LIEHTpPa
CYMM.

3. Ompenenena cucTreMa YpPaBHEHHMi, KOTOpas ONMCHIBAET IHHAMHKY
COCTOSIHMSL 00pa3oBaTeNbHOM HMHMOPMAIMOHHOM CHUCTEMBI B YCJIOBHSIX YIpo3
HECAHKIMOHUPOBAHHOTO JOCTYIIA K THUIIEPBU30PY 4YEPE3 BUPTyAIbHbIE MAIIWHBI IS
KAKA0I0 OTAEJBHOI0 3TANa U B3auMOJeiicTBHEe MeKAY ITUMH ITAallaMH Ha OCHOBE
pa3paboTaHHOW HEUPOHEUETKOM MOJEIM, YTO MO3BOJISAAET YUYUTHIBATH TaKHE
peleBaHTHbIE MapaMeTpbl (POPMabHON MOJENM HAPYILIUTENs, KaK KOJMYeCTBO
3TANOB JJIs OCYIIECTBJICHHUS HECAaHKIIMOHUPOBAHHOTO JOCTyNa K HWH(pOpMaluuy,
BXO/JHbI¢ MapaMeTpbl W HMX KOJMYECTBO /sl KaXKIAOI0 ITamna, 3HAYUMOCTH
MapaMeTpoB Ha KaKIOM JTame, BO3MOXXHOCTh peaju3alMyd NapaMeTpoB
HECAHKUMOHHMPOBAHHOIO [0CTYNa U 3aJlep:KkM BbInojaHeHuss 3tana HCI

CJIymaTejgeM 1 uX B3auMOCBA3b.
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Kpome Toro, onpezneneHa BO3MOKHOCTb IPUMEHEHUSI MeToa Ouyprauui u
MeToAa JIAmyHoBa C 1EIbI0 aBTOMATU3ALUH MTPOLIECCA OLIEHUBAHUS YCTOMYHBOCTHU K
HECAHKI[MOHUPOBAHHOMY JIOCTYITy K TUIIEPBU30PY YE€PE3 BUPTYAIbHbIC MAIIUHBI.

4. Pa3paboTaH anropuT™ AJis pearu3aldyd METO/a pa3rpaHudyeHUs JOCTyIa C
UCIIOJIb30BAHUEM BHUPTYAJIbHBIX MAaIllMH TPUMEHUTEIBHO K 00pa3oBaTesbHbIM
MH()OPMAIIMOHHBIM CUCTEMaM 00y4YeHHUs ¢ HH(pOopMaIuel crenuaibHOro Ha3HAUYCHMS,
KOTOPBIi M03BOJIsIeT OLICHUBATH BO3MO>KHOCTh OCYILIECTBJIECHUS
HECAHKIMOHUPOBAHHOTO JOCTyNa HAa KAXKJIOM M3 JITAallOB C YYETOM ONPENEIICHUS
YCTOWYHUBOCTH B aBTOMATU3UPOBAHHOM PEKUME.

Teoperuyeckass M NpakTHYecKasi 3HAYNUMOCTb padoTbl. PazpaboTaHHbIC
METOJl, MOJICTIU U aJITOPUTM OMPEICIIIOT HOBBIM MOAX0 111 (POPMUPOBAHUS TPAHUI]
GYHKIUH TpUHAIISKHOCTH JUIS JIMHTBUCTHYECKMX 3HadeHHi Bxona «HBy», «CBy,
«B», «OB» 0 koMaHaX, PYHKIUAX, YTUIUTaX, HOPMUPYEMBIX U3 TECTOBBIX OIPOCOB,
BBEAEHHBIM KPUTEPUM OCBEAOMIIEHHOCTH CIIyLIATEJEH, PpEJIEBAaHTHBIE IMapamMeTpPhbl
dbopMabHON MOJIEIM HAPYIIUTEINS, TO3BOJIAIONINE CTPOUTh HEUPOHEUETKHE MOJIEIH
JTAHAMHAYECKUX CHUCTEM i oueHku yctonuuBoctu kK HCJl k rumepBusopy uepes
BUpTYyaJbHbIE MaIlIMHBI HA OCHOBE MeTo/1a Oudypkaruu u meroaa JIsmyHona.

Pesynbrarel, TmpeacTaBiIEHHBIE B JUCCEPTAlMM, SBJISIOTCA  HAayYHBIM
MHCTPYMEHTOM JUIsl TOJIy4eHus oueHoK ycronunBocth K HCJL k runepBusopy depes
BuptyanbHbie Mammuabel K MCH B oOpa3zoBarenbHbIX MHGMOPMAIIMOHHBIX CHCTEMAX,
UCIIONB3YIOTCA It mocTpoeHuss mnpoduierr CPJ[ B ycrnoBuUSX YacTOW CMEHBI
ciylmiaTened, WX TMOATOTOBJIECHHOCTH, OTPAHUYEHHM BpPEMEHH IIPU TEXHOJIOTHUU
BUPTYQIN3ALMA TOHKUM KIHEHT C HCIOJIb30BaHUEM NPOrPaMMHOIO oOecreyeHus,
pa3paboOTaHHOTO B XOJ€ JIUCCEPTAMOHHBIX WCCIENIOBaHUN (CBHAETENHCTBO O
rOCYJIapCTBEHHOM peructpanuu nporpamMmmbl i OBM), uyTo mo3BOJsET
CBOCBPEMEHHO pPEAIU30BbIBATh AaBTOMATU3UPOBAHHBIM MPOLECC IO CO3IAHUIO
npoduiiel pa3rpaHUYeHUst TOCTYMA IS OTAEIBHBIX TPy CIyIIaTeNIe.

MeTtomosiorust 1 MeToaAbl HccJeaoBaHus. lcnonb3yemble B aucceprauuu

METOObI BKIIIOYAalOT  BBIIIOJHCHHBIC  TCOPCTHYCCKHC )41 OKCIICPUMCHTAJIbHBIC
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UCCIIEIOBaHMsI, KOTOpbIe 0a3upyrOTCsl HAa OCHOBHBIX MeETOAax HH(POPMAIMOHHOM
0€30MacHOCTH, MATEMATHUYECKOM CTATUCTUKH, SKCIIEPTHBIX OLEHOK, HEYETKON JTOTUKU
U HEHUPOHHBIX CETEW, METONOB YCTOMYMBOCTH, & TAKXKE CHCTEMHOIO IOAXOMAa M
CUCTEMHOTO IIPOTrPaMMHUPOBAHMUS.

IHonoxeHus, BLIHOCMMbIE HA 3ALIUTY, SBISIOTCS

1. Heuétkasg Moaenp onpeaeiaeHusl 3HAUMMOCTH KOMaH/I ITPU peain3aliu yrpo3
HECAHKIMOHUPOBAHHOTO JOCTYINAa K THUIEPBU30PY YEPE3 BUPTYAJbHBIE MAIlUHBI B
o0pa3oBaTeIbHbIX WH()POPMAIIMOHHBIX CHCTEMax Ha OCHOBE MOAMGMUIIMPOBAHHOTO
N0X0/1a MO (POPMUPOBAHUIO TpaHUI] (YHKIHMA MPUHAIIEKHOCTH U OCHOBAaHHYIO HA
HUX (OPMaTILHYIO MOJIENIb HAPYIIIUTEIS.

2. Heu€rkas monenb OLIGHWBAHWS BO3MOXHOCTH I peaM3alid yrpo3
HECaHKIIMOHUPOBAHHOI'O JOCTYyNa B 00pa30BaTeIbHbIX HHPOPMAIIMOHHBIX CUCTEMAX K
TUIIEPBUA30PY 4Y€pe3 BUPTyalbHbIE MAIIUMHBI IS  ONPEACIECHUS KPHUTEPHUEB
OCBEIOMJIIEHHOCTH W HUX pPaHXUPOBaHUA IO TPEM TIpynnaM B COOTBETCTBUH C
II0KA3aTeJIeM METO/Ia LIEHTPA CYMM.

3.  Heiljponeuérkas  Monmenb  OICHUBAHUS  JUHAMUKHA  COCTOSIHHS
0o0pa3oBaTeNbHbIX MH()OPMAIMOHHBIX CHCTEM Ha OCHOBE OLIEHKHM YCTOMYMBOCTH K
HCJI x rumepBuszopy uepe3 BUPTyaldbHbIE MAIMHBI C YY4ETOM mpoduieii HaCTpoeK
pasrpaHUYCHHUs] TOCTYIA IPU TEXHOJOTUM «TOHKUU KIIMEHT» IS TPYIII CIyIIaTesIen
IIPY aBTOMATU3aLMM DTOI0 Ipolecca.

4. Anroput™m nans peanu3aluyd METOAa pa3rpaHUYEHUs JOCTyNa Ha OCHOBE
BUPTYaJIbHBIX MAalllMH MPU HCMOJIB30BAHUM 00pa30BATENbHBIX HH(OPMAIMOHHBIX
CUCTEM U1 OLIEHKH METOJOM YCTOMYMBOCTH IPU HECAHKLIMOHUPOBAHHOM JOCTYIIE.

CreneHb J0CTOBEPHOCTH Pe3yJbTaTOB. HayuyHble MOJM0KEHUS, TOIYYEHHBIE
B IUCCEPTALMM, TECHO CBSI3aHbI C MPOBOAMMBIMM JKCIIEPUMEHTAMU. TeopeTrnueckue
Y MIPAKTUYECKUE PEe3yJIbTaThl B XOJE UCCIEAOBAHUN MPOBEPSIIUCH HA aJ€KBATHOCTh
pa3pabOTaHHBIX MOJIENEN C UCIOJIb30BAHUEM METO/Ia XM-KBaApaTa, MOATBEPKIATUCH
MAaTeMaTHYECKMMU pacyeTaMd Ha OCHOBE COBPEMEHHBIX METOJOB HAy4YHBIX

HCCIIEIOBAaHUM, MHOTOKPATHOM 0O0pabOTKOM W TPOBEpPKOM COOpaHHBIX B XOJe
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VCCIICJOBAHUM CTAaTUCTUYECKUX NAHHBIX. llomydeHHbIE pe3ysbTaTsl MOATBEPKIAOT
1EJ1eCO00Pa3HOCTh BBEJICHUS KPHUTEpPUS OCBEIOMIEHHOCTU CHylIaTelied B MOJETU
Y CPEACTBE OLEHKH YCTOWYMBOCTH, OCHOBBIBASICH HAa OTCYTCTBHU CPBIBOB 3aHATUHI
c ucnonb3oBanueM mpenioxeHHoro meroga CPIl u 3adukcupoBannsix HCJ[ k
uH(pOpMaIMU CIEUAIFHOTO HAa3HAuYe€HHUs B 00pPa30BaTENbHBIX HH(DOPMAIMOHHBIX
CUCTEMAX.

Anpodauus pe3yabTaToB. Hayunbie  pe3ynbTaThl, MIOJTyYEHHbIE
B JIUCCEPTALIMH, BHEIPEHBI B HAYYHO-UCCIIEIOBATEIBCKYIO paboTy, 00pa30BaTEIbHBIMI
nporecc u npakTuky aesteabHoctd ®I'KBOY BIIO «Boennsiii yueOHO-Hay4HbBIN
LHEHTP BOEHHO-BO3AYIIHbIX cHUll «BoeHHO-BO3AylIHAs akageMuss HM. Mpod.
H.E. XKykosckoro u FHO.A. I'arapuna» (r. Boponex), ®I'KOY BO «Boponexckuit
uHctutyt MBJI Poccum» (1. Boponex), ®I'KBOY BO «Boennas akanemus
BO3IyIIHO-KocMuueckor o6oponsl um. [.K. KykoBa» (r. Tsepsn), OIl «HIIO
PycbUTex-TBeps» (r. TBepb), 344 LlenTp 00€BOro MpUMEHEHUS U MEPEYyUYMBAHUS
JETHOTO cocTaBa (AaBUAIIMOHHOTO TMepcoHana apmeiickoit aBuanmu) (BUY45095),
OI'BOY BO «BI'JITY um. I'.®. Mopo3zoa» (r. BopoHex).

OCHOBHBIE  TIOJIOKEHHMS W PE3YyJbTaThl JAWCCEPTALMU  JOKJIAJBIBAINCH
u oOcyxnanuchk Ha cinenyromux koHdepenmusx: XVIII MexmayHnaponHoit Hay4HO-
TEXHUYECKON KoH(pepeHunn u Poccuiickold HayyHON IIKOJBI MOJIOABIX YYEHBIX
U cienuanucToB «CUCTeMHbIE MPOOIeMbl HAJIEKHOCTH, KaueCTBA, KOMIIBIOTEPHOIO
MOJICJIUPOBAHUS, KHOEPHETHUECKUX, WH(DOPMAIMOHHBIX M TEIEKOMMYHHUKAIIMOHHBIX
TEXHOJIOTUI B MHHOBAMOHHBIX MpoekTax (Munosatuka — 2013)» (Mocksa, 2013);
MexnyHapoiHOM HAYYHO-TIPAKTUYECKOU KoH(pepeHun «O0mmecTBeHHAs
0e30MacHOCTh, 3aKOHHOCTh U TpaBonopsaok B I Teicsuenetun» (Boponex, 2013);
IV MexnyHaponHoit HaydHO-TIpakTH4YecKol KoHpepeHimn «OOpa3oBaHue, Hayka,
TpancopT B XXI Beke: ombIT, nepcrekTuBbl, MHHOBammm» (Camapa, 2014); XI
MexnyHapoHOU Hay4YHO-TEXHUYECKOU KOoH(pepeHuuu «CoBpeMEHHBIE
UHCTPYMEHTAJbHBIE CHUCTEMbI, HH()OPMAIIMOHHBIE TEXHOJOTUU W HHHOBAIUI

(Kypck, 2014); V MexayHapoaHoit HAy4YHO-TIPAKTUYECKON  KOH(MEpEHIINH
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npenojaBaTeniel, Hay4YHbIX  paOOTHUKOB U cHenuanuctoB  «CoruanbHO-
HPKOHOMHYECKHE TMpoOJeMbl HMHHOBAIMOHHOrO pa3Butus» (bearopon, 2014);
MexXIyHapOIHBIX HAay4YHO-TIPaKTHUECKUX KoH(pepeHuusx «OxpaHa, 0e30MacHOCTD,
cBsa3b — 2013, 2015» (Boponex, 2013, 2015); MexayHapoIHON BOEHHO-HAYYHOU
koH(pepenuuu «IIpobnembl co3gaHWsi H  MEPCHEKTUBBI  PA3BUTHUSL  €IUHOU
(0OOBEIMHEHHOW) CHUCTEMBl NPOTUBOBO3IYIIHOW M IMPOTHBOPAKETHOW OOOPOHBI
OpraHu3allid JO0TOBOpa O KOJUIEKTUBHOM Oe3omacHoctu» (TBepn, 2015); 1I
Bcepoccuiickoii Hay4yHO-IPAaKTUYECKOW KOH(EPEHIIMN ¢ MEXITYHAPOIHBIM YYaCTHEM
«IIpobiiemMbl  0€30MaCHOCTH MpU  JUKBUAALMH  TOCIEACTBUH  YpPE3BBIYANHBIX
cutyammit»  (Boponex, 2013); IV  Bcepoccuiickoli  Hay4yHO-TIPaKTHYECKOM
KOH(epeHnU ¢ MeXTyHapoaHbIM yuacTueM «lloxxkapHas 0e301macHOCTh: POOJIEMBI U
nepcnektuBb» (Boponex, 2013); IX Bcepoccuiickoit  Hay4HO- MPaKTUYECKON
KoHpepeHuun  «MaremaTuueckue  MeToAbl U MH(GOPMAIMOHHO-TEXHUYECKHUE
cpeactBa» (Kpacnomap, 2013); Bcepoccuiickoit koHpepeHiun «MHTEIEKTyanbHbIe
undopmarmonnsle cucteMel» (Boponex, 2015); Bcepoccuiickoit HayudHO-
npaktuyeckor KoHdepeHuun «lIpectymHocte B chepe HHPOPMALMOHHBIX U
TEJIEKOMMYHUKALIMOHHBIX TEXHOJOTUH: MPOOJIEMBbI MPEAYNPEXKACHUS, PACKPBITUS U
paccienoBanus npecryrieHuin» (Boponex, 2017); BoeHHO-HAYYHBIX KOH(EpEeHIIMSIX
«IIpobnemMbl TpUMEHEHUS BOMCK (CWJI) BO3IYIIHO-KOCMHYECKOW OOOpPOHBI Ha
COBpPEMEHHOM 3Tarne pa3Butus BoopyxeHnnbix Cui Poccuiickoit @enepanmn» (Tseps,
2018).

PabGoTa BbIlIOJIHEHA B COOTBETCTBHM C HayyHbIM HarpaBieHueM OI'KBOY
BIIO «Boennas akagemusi Bo3ayliHO-kKocMuueckoi o0oponsl um. I'.K. XKykoBay
(r. TBepn), CBSA3aHHBIM C pa3pabOTKON Mojeliel U cpeacTB (popMupoBaHus npoduiei
pasrpaHUyYeHHsl JOCTylla Ha OCHOBE TEXHOJIOTMM TOHKOIO  KJIMEHTa B
oOpa3oBaTenbHbIX HMH(GOPMAIMOHHBIX CHUCTEMax ¢ HH(POPMAIMEH CHEIUaTBLHOTO
HazHadueHus (manee OMCHUCH) B ycloBHsIX YacToro HM3MEHEHHs O00ydaemMoro

KOHTHHI'CHTA cnymaTeJIeﬁ C pa3JIMYHbIMU YPOBHAMHU MMOATOTOBJICHHOCTHU.
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Iyonukanmu mno Tteme auccepramuu. I[lo pesyinbraram wuccienoBaHUs
omyOaukoBaHO 58 pabot, B ToM uucie 3 MoHorpaduu, 28 crareir, 22 Marepuasa
Hay4yHBIX KOH(epeHuil. OCHOBHOE COJAEp)KaHHWE AUCCEPTAllMA HU3J0XKEHO B 27
nyonukamusax, 3 W3 KOTOPHIX OMyOJWKOBAaHBl B M3JAHUAX, COOTBETCTBYIOIIUX
[lepeunto penensupyembix >xkypHaioB BAK P®d. Hmeercs 5 cBuaeTenscTs
O rOCYJapCTBEHHOM pEerucTpanuy nporpammel aias OBM.

JInunbiit BkIag, A.A. 3MeeBa B ipyrue mMyOJuKaIMK CACIaHHbIE C COABTOPAMU
XapaKTePU3yIOTCS CISAYIOIUM o0pa3oM, eMmy mpuHamiekar: B[124-146] —
moneaupoBanue HC/I; B [148—158] — omenka peanuzanuu yrpo3 HCJI; B [161-169]
— omedka ycrowuuBoctn k HCJl; B [170-177] — wMoxmeau sl OLCHKH
BO3MOKHOCTEN peanmzannu yrpo3 HCJI kx runepBu3opy depes3 BUPTyaJbHbIE MAIHHbI
u ouieHkH coctosinuss OMMCHUCH B ycnoBusx yrpo3 HCJI, B [160] — cpencTBo orieHKH
cocrossuus OUWUCHUCH B ycnoBusix yrpoz HCJl nns  co3manus npoduiieit
pa3rpaHUyuEHUs TOCTYNa JJIsl OTJAEIbHBIX TPYIIN CIylIaTesield ¢ y4ETOM OIIEHOK BHOBD
MPUOBIBAIOIIETO KOHTHHT€HTA.

Crpykrypa u o0beM auccepraumu. J(uccepranus CTPYKTYPHO COIEPKUT:
OrJaBJ€HHE, BBEJICHUE, YEThIpE pasjelia, 3aKIOYEHHUE, CIUCOK HCIOJIb30BaHHOU
auTeparypsl (Bcero 176 HanmeHOBaHUI) U YeThipe mpuiiokeHus. Pabora coctout u3
195 cTpaHWIl MamIMHOMHMCHOTO TeKcTa (OCHOBHOW TekeT — 166 crpanwui), 80
pUCYHKOB U 9 Tabmnuil, 4 mpuioxkeHus (Ha 29 cTpaHuiax).

OcHoBHoOeE coiep:kaHue padoThl.

Bo BBenenumu chopMynupoBaHa akTyaJdbHOCTb TEMBI, OMNpPEACICHBI IIeIb
W 33]la4M UCCIEeOBaHUsl, OOOCHOBaHA HAay4YHas HOBU3HA pPaOOThI W TIOJOXKCHWS,
BBIHOCHMMBbIC Ha 3alllUTy, OMPEACJICHbl TeOpeTUYecKass U MpaKTUYecKask 3HAYMMOCTh
paboThI; chOpMHUPOBAHBI TAHHBIE TIO MMyOJIMKAITUSM U CTPYKTYpE paOOTHI.

B nepBoii riaBe BBIMOTHEH aHaMW3 00pPa30BATENBbHBIX HH(POPMAIIMOHHBIX
CUCTEM, K KOTophiM oTHeceHbl MC, mnpuMmeHsemMble B Ka3éHHBIX BOCHHBIX
o0pa30BaTeNbHBIX YUPSKICHHUSIX, KaK OOBEKTOB HCCIEAOBaHWM, IMOKa3aHBI

OCOOEHHOCTH UX MOCTPOEHUS W (YHKIMOHUPOBAHUS, BPEMEHHbIE XapaKTEPUCTUKU
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nepenactpoiku OHWCHUCH B xoxe aBromaru3anuu OOy4YEHHS Pa3IUYHBIX
KOHTHHIEHTOB CJyIlaTeNei, cocTaBa 3amuiaeMoil MHopManuu U NPUMEHSIEMOTro
CHUCTEMHOTO U TNpuKiIaaHoro nporpammuoro obecneuenus (I10). Taxxe mpoBenen
aHAJIM3 CYLIECTBYIOILIMX MOJe/Iedl HAPYLIMTeJasl ¢ TOYKU 3PEHHsS] BO3MOXHOIO MX
npuMeHenuss B OMCHUCH, yka3aHbl peanu3yemMble TMpPU 3TOM  PUHLMIBI
pasrpaHUyeHUsl 10CTyna (IUCKPEIMOHHBIN, MAaHJATHBINA WM POJIEBOM) U YCIIOBHS HX
peanu3aluu, JaHa XapakTEepUCTUKA CITIOCOO0B pa3rpaHUYeHUsl, KOTOPBINA MoKa3aj, 4YTo
HEIOCPEACTBEHHOE  NPUMEHEHHE  CYLIECTBYIOIIMX  MOJEIEH  HApyLIUTENEH
OKa3bIBACTCA HENPUEMIIEMBIM H3-3a OTCYTCTBHS TpaJallid HAPYLIMTENEHM U CaMOM
IIPOLETYPBI TAKOW I'paJlaliuu.

B nanHHOM rnaBe Takke NMPEMJIOKEHBI OCHOBHBIE IIYTH PEIICHUS HEAOCTATKOB,
CBS3aHHBIX C MOJIENIbIO HAPYIIUTENS, OIEHKU HehOpMalM30BaHHBIX PE3yJIbTaTOB,
IOJy4aeMbIX OT DKCIEPTOB MO KOMAaHAAM, U PE3yJbTaTOB OTBETOB CIylIaTeled Ha
tecT. lIpemnoxkeHo oneHuBaTh MOAEIN JWHAMUYECKHX CHUCTEM OTACIIBHBIX JITAloOB
HCJI x wHbopMamuu  CHENUaTbHOTO  HAa3HAYEHUS B 00pa3oBaTEIbHBIX
MH()OPMAIIMOHHBIX CHUCTEMax Ha OCHOBE KpuUTepus ycTolumBocTH. Takxke Oblia
pa3paboTaHa MOCTAHOBKA HAy4YHOW 3a/Jauyd HMCCJENOBAHMS, W3J0KEHHAs B JIaHHON
IJIaBE, U HAMEUECHBI IIyTU €€ PELICHHUS.

Bropas riaBa mnocBdlieHa pa3paOOTKe HEYETKOM MOJENM OnpeneseHus
3HQUMMOCTH KOMaHja npu peanuzanuu yrpo3 HCJ[ k runepBuszopy uepes
BuptyasnbHble MammHbl B OHMCHUCH. OmnpeneneHo MecTo HEYETKOM MOAETU
3HAYMMOCTHU KOMaHJ 1 (POpMaJIbHON MOJIETIN HAPYLIUTENS B MPOLECCE UCCIEIOBAHNUS.

[IpencraBnena dhopmanbHas Monenb HapymuTens. cxoas u3 mpeioKeHHbIX
9KCTepTaMu KoMmaH[, (YHKIUW, YTUIUT JUIsi UX BbIOOpa BHEpPBbIe MNpPeNAJi0:KeH
HOBBIH mOAX0A Uil (GOpMHUPOBAHMS TPaHUL (PYHKUUN NPUHANIEKHOCTH IJIsA
JIMHTBUCTHYeCKHUX 3HaueHnid Bxoaa «HBy», «CBy», «B», «OB». 13noxeH npoiiecc
HOPMHUPOBAHUS IMOJTYYECHHBIX YHCIIOBBIX 3HAYEHUW, YTO MO3BOJMJIO ONPEAECIUTH IS
GYHKIUH TPUHAIICKHOCTH TpPaHUYHbIC 3HAYeHWs (KaK JIEBYIO, TaK M TPaBYIo),

HN3MCHACMBIC B AMAIIa30HC [O,l] I[J'ISI KaXXJO0ro JHUHTBHCTHUYCCKOI'O 3HAYCHHA BXOA4d
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MpeCTaBIICHbI TOTyYeHHbIe rpaHnyHble 3HaueHus «HB»; «CBy»; «B»; «OB». Onucan
MaTEeMaTUYECKUI MOXO0/] IO CHUKEHUIO HEONPEACIEHHOCTH TPU BIOOpE KOMaHI JJIs
dopmansHOl Momenu Hapymmwmrtens st HCJl x rumepBu3opy uepe3 BUpPTyallbHbIC
MamuHbl. OnKcad OpoUecc JUIsl ONPEAEICHHs BaXXHOCTH KOMaH B MOJEIIA Ha OCHOBE
Merona 1HeHTpa cyMM. Ommcan mnponecc (GopMUpOBaHUS  KaueCTBEHHBIX
Y KOJIMYECTBEHHBIX NApaMETpOB C KX B3aUMOCBA3AMM Ui JAJIBHEUILIETO
oOecrieueHusT paHXUPOBAHUS CIIyIIaTesied MO OTHAEIbHBIM TpYIIaM Ha OCHOBE
OLICHEHHBIX KOMITETeHLUI 111 popMupoBanus npoduineit CPJl ¢ yu€tom cnenudpuku
TEXHOJIOTUH TOHKOTO KJIMEHTA HAa OCHOBE BUPTYaAJIbHBIX MAIIIHH.

Takxe BO BTOpOIl I1aBe MPEJIOKEHA HEYETKAsE MOJENb OLEHKH BO3MOKHOCTH
s peammszanuu yrpo3 HCJL B OMCHUCH k runepBu3opy 4Yepe3 BUPTYaIbHBIE
MaliMHbl M €€ MECTO B JUCCEPTALMOHHBIX HCCIENOBAHMAX. Tak Kak OTBETHI
CllyliaTtejaed Mo TEeCTy 3HAHMH pa3iMYHBIX KOMaHJ HOCAT HehopMaIu30BaHHbBIN
XapakTep, TO ONHCaHa MOJEeiIb Inpouecca (popMmanu3alMud Ha  OCHOBE
c(OPMUPOBAHHBIX (PYHKLIMN MPUHAAIEKHOCTU U MOJYYCHHBIX OTBETOB CIIyIIaTesei
no 10-0amyibHOM 1IKane, KOTOpblE B JaibHEMIIeM 00padaThIBalOTCS AKCIEpTaMU Ha
OCHOBE MPEJJI0KEHHBIX MPAaBWI NMPUHATHS pemieHuid. Takke onucanbl L-R mpasBuna
HEYETKOM JIOTMKM C CYMMHUPOBAaHMEM HEYETKMX YHUCEI M HCIOJIb30BAHHEM
nedaszzudukanum  pe3yJbTUPYIONIEro IMoKa3aTedss METOJOM LIEHTpa, Ha OCHOBE
KOTOPOTI'O OIPENENAeTCsl YPOBEHb OCBENOMIIEHHOCTH CIYLIATENsI U OCYLIECTBIIAECTCS
paHXXHpOBaHME MO TpEM rpynnam ciaymareined. Kpome Toro, mnpencraBieHbI
pe3yabTaThl (OPMHPOBAHUS TPYNI Cchymiateaeld Ha OCHOBE (YHKIIMOHUPOBAHUS
MOJENEN C UCIIOJIB30BAHUEM KPUTEPHUSI OCBEIOMIIEHHOCTH.

Tperbs ri1aBa NocBsALICHA HEMPOHEYETKOM MO/Ie/ M OLCHUBAHUSA TUHAMUKHU
COCTOSIHUAL 00pa3oBaTebHbIX MH(popManuoHHbIX cucrteM ¢ MCH B yciaoBusix
yrpo3 HC/I k runmepBu30py 4epe3 BUPTyaJbHble MAIIUHBI. IcXoas U3 TOTO, 4TO
dbopmasibHasi MOJIENIb HAPYIIUTEINS COAECPKUT HEUETKYIO HEMOJIHYI0 MH(POPMALIHIO, TO
nias onucanus auHamMuku coctosiHugs OUCHUCH B ycnmoBusix  yrpo3 HCJI

K TMIIEPBU30PY Y€pe3 BUPTYaJbHbIE MAIIMHBI ObUI TMPEAJIOKEH MaTeMaTHYECKHM
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anmapar HEHPOHHBIX CETEH, KOTOPBIA CIOCOOCH CMOJEIUPOBATh AWHAMHUKY Kak
oraenbHOro 3Tana HCJI, Tak u 4OCTYN K TUIEPBU30PY YEPE3 BUPTYAJIbHYIO MAlINHY B
uenoM. IIpencraBnena peanuzanus CUCTEMbl YPABHEHUM B BHUJIE HEYETKOM MOJEIU B
cpene MATLAB. Hcxons U3 TOro, 4TO YIPaBIEHUE CHUCTEMOM pa3rpaHUYCHUS
nocryna (B ycnoBusix auHamuku coctosiHugs OWCUCH x yrpozam HCJ k
TUIIEPBU30PY  4Y€pe3  BUPTyalbHbIE  MAIIMHBI)  YYUTHIBAET  HEKOTOPYIO
HEOMpPEAECNEHHOCTh KAYECTBEHHBIX M KOJMYECTBEHHBIX MapaMeTpoB, TO €€ MOYKHO
KJIaCCU(PHUIIMPOBATh KaK HEYETKYIO CUCTEMY YIPABIECHUS C HEU3BECTHBIMU MOJEISIMU
00BbeKTOB. BBHIy 53TOro s TakKMX CHCTEM NPHUMEHEHbI OLEHKH IO KPUTEPHUIO
YCTOMYMBOCTA HAa OCHOBE MeToaa Ouypkaumii m Merona JlsmyHoBa. Takxke
IIPUBENICHBI Pe3yJbTaThl OLEHKH ycronunBocTH coctosauii OMCHUCH B ycnoBusx
yrpo3 HCJl Ha kaxxiom 3Tare 1mo Mmetoay oudypkaiuit u metoxy JlsmyHoBa.

Ha ocHoBe mosy4eHHBIX pe3yJbTaToB ajisi mepBbiXx Tpex stamoB (0, 1 u 2)
JIOKa3aHO Hajauuue Oudypkauuid, 4TO ONpENensieT B 3TUX TOYKAX BO3MOXHOCTb
nepexoja U3 HEyCTOMUMBOIO MOJIOKEHUS B IBA YCTOMYUBBIX (METOJ «BHIIKa») OoJiee
BbICOKOTO Topsiika. [Tocne Tpetbero 3tana (3, 4, 5 U pe3yAbTUPYIONIETO 3a BCE ITAIbI
6) Takoro He mnpoucxoauT. CrenoBaTeabHO, HEUYETKAass cUcTeMa BeNET ceds
ycronunBo. Kpome TOro, 3T0 NOATBEPKAAETCA TEM, YTO NPEMIIOKEHHYIO B
HEUPOHEUYETKON MOJIeTU (DYHKITUIO

_ kxt

kxtte™
MO>XHO HCTOJb30BaTh Kak (yHKOUiO JIsmyHOBa, Tak Kak OHa YJIOBIETBOpSET €&
TpeOOBAHUSIM.

B d4yerBéproé ru1aBe TMpPEACTABICH aNrOPUTM JUIS pealu3aldd METOJa
pa3rpaHUyeHus] JOCTyNa Ha OCHOBE BHUPTYAJIbHBIX MAIIWH IIPU HKCHOJIb30BAaHUU
oOpa3zoBaTeabHbIX HWH(MOPMALMOHHBIX cucTeM. lIpeactaBieHsl U 00paboOTaHbI
pe3yJIbTaThl, MOJYYEHHBIE MpPU peATHU3aUUNA AITOPUTMa METOAA pPa3rpaHUYEHUs
JIOCTyIla HAa OCHOBE BUPTYaJbHBIX MAaIllUH NPH MCIOJIB30BAaHUM 00pa30BaTEIbHBIX
MHOOPMAIMOHHBIX  CUCTEM.  AJIGKBAaTHOCTh  PE3YyJIbTATOB  MOJTBEPIKAAIOTCS
CBUJIETEIIbCTBOM O TOCYJAapCTBEHHOM pErucTpanuu mnporpammel  mia  OBM

«[IporpaMmHOe cpencTBO pa3pabOTKM MoAeneld M MeToAa IS aHalIW3a PUCKOB
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HapylleHuss WH(OPMAIMOHHONW 0€30IaCHOCTH B HH(POPMALHMOHHBIX CHUCTEMAaX

CIICOUAaJIbHOI'0  HAa3HA4YCHUA» C  IIPOU3BOJUTCIBHOCTBIO 0.01c A OLICHKH

KOHKpETHOro HaGopa ciymareneii ¢ BepostHoctbio 0.23x107 ocymectainenus HCJT
34 3aJaHHBI UHTEPBAJI BPEMEHU T4y

Kpome TOro, ommcan mporecc peaau3andd MeToaa 1Mo (HOPMHPOBAHUIO
COOTBETCTBYIOIIUX NpOGMICH pasrpaHUYEHUs] JIOCTyIla MO TEXHOJOTHUH TOHKHIA
KJIMCHT Ha OCHOBE BHPTYaJbHBIX MAIllMH MPUMEHUTEIBHO K OTIEIBHON TpyTIe
CIymIaTesieii C COOTBETCTBYIOIIUMH HaBBIKAMU pPAa0OTBI C HCIHOJIB3yEMBIM HWMH
IPOTPAMMHBIM U TEXHUYECKUM 00ECTICUCHUEM.

[IpuBeneHb OIEHKH CBOEBPEMEHHOCTH (OpMHUpOBaHUA Tpoduield ams
pasrpaHryeHHst IOCTyIa C UCTIONIBb30BaHUEM IPEIJIOKEHHOTO METO/Ia 332 BECh MEPHOJ
IPOBOJUMBIX UCCIIECIOBAHUM.

B 3akiawouyeHun IMPpUBCACHBI PC3YyJabTaTbl MW BbBIBOJAbI, IIOJYYCHHLIC IIPH

BBIIIOJIHCHHNHN JUCCEPTAIMOHHOI'O UCCIICTIOBAHUAA.
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1 AHaau3 cucrem PasrpaHuv4cHud 10CTyIa B I/IH(l)OpMaIII/IOHHI)IX CUCTEMax

Hcxonsa w3 yClIOBHM HCIOJB30BAHMS, IepeAadyd, OOpaOOTKH, XpaHEHUs
uHpoOpMalluy, B KaXJI0M HWHPOPMAIMOHHON CHUCTEME HPEABSBISIOTCS CBOU
cnenuduueckue TpeOOBaHUs, CBA3aHHBIC C Pa3rPaHUYCHHEM JIOCTyNla U METOJIOB
OLIEHKH YyTpo3 HH(OPMALMOHHOW OE30MaCHOCTH C TOYKHM 3pEHUS pealu3aluu
yS3BUMOCTEHM, MNPUCYIIUX TEM WM UHBIM KOH(pUrypanusM HH(GOPMaLUOHHBIX
CUCTEM.

Tem He MeHee, MHOTME MH(POPMAIIMOHHBIE CUCTEMbI UMEIOT CBOIO CIIELU(PUKY
B KOHQUTYPUPOBAHUM TEXHHUUYECKUX CpPEICTB MW CHEHHAIBHOIO MPOrpPaMMHOIO
oOecrieyeHus1, pa3rpaHu4YeHHs JOCTyIa K HHPOpMalui U (POPMUPOBAHUU OTAEIIbHBIX
npoduieil B pasrpaHUYEHUH JIOCTYIA, @ TAKXXE B MCIOJB30BAaHUU CIIELU(DUUECKOTO
MPOTPaMMHOT0 00€CTICUEHUSI U KOHTUHT€HTA M0JIb30BATEIICH.

K Takomy pony MH(OpPMALMOHHBIM CHCTEMaM OTHOCATCS HH(POPMAILMOHHBIE
CUCTEeMbI ¢ HHGOpMaIuell crenuanbHOr0 Ha3HAUCHUS B TAKUX CHUJIOBBIX CTPYKTYpax,
kak Boopyxenusie cunsl PO, MBJ[ PO, MUC P®. Onnako 3Ti uH(OpMaIIMOHHbIE
CUCTEMbI, KakK TpaBuUjo, 00JafaroT KECTKOW CTPYKTYpOW U OrpaHUYCHUSIMH,
CBS3aHHBIMHU C COOIIOZEHUEM TpeOOBaHMI, 0OECHIEUMBAIOLIUX 3aKPHITUE CBEICHUMH,
COCTABJISIFOLMX FOCYJaPCTBEHHYIO TalHY.

Tem He wMeHee, B 00pa3oBaTeiabHbIX HWH(POPMAIMOHHBIX CHCTEMaxX C
uH(popMalue crnenualbHOr0 Ha3HaYeHUs, K KOTOPBIM OTHOCSTCS MH(GOPMAaIIMOHHbIE
CUCTEMbI, NMPUMEHsEMble B Ka3€HHBIX BOCHHBIX OOpA30BATENIbHBIX YUPEKICHUSX,
uMeeTcs psaj cnelupUuIecKuXx 0COOCHHOCTENW UX MOCTPOCHUS U (PYHKIIMOHUPOBAHUS,
CBSA3aHHBIX C TMpoueccoM o0yuyeHus. Takke M1 HUX HMMEIOTCS JIONOJIHUTEIbHBIC
TpeOOBaHMsI K BpeMeHHbIM mapamerpam mnepeHactporiku OWMCHUCH B xome
aBTOMaTU3allud OOYyYEeHHsS pa3IMYHbIX KOHTHMHITEHTOB CIIylIaTelield, KOTOpbIe
CMEHSIIOTCA C OINpEeNeIEHHOM 4YacToToM. Kpome TOoro, HMEHTCA OTIEIbHbBIC
cnenu@uueckue OCoOEHHOCTH K COCTaBy 3alllUIaeMoil MHpoOpMaluu, a Takke K
HEOOXOJUMOCTU B MCHOJIb30BAaHUM OOy4aeMbIMM TOIO WJIM HMHOTO CHCTEMHOIO M

npukiagaaoro nporpammuoro obecneuenus (CIIO u III1O). Oto 00ycnoBiIeHO TeM,
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yTO0 00pa3oBaTelibHble MH(POPMAIIMOHHBIE CUCTEMBI ¢ MH(OpMaLUel CHEeIHaTbHOTO
HAa3HAUYEHUS B BOCHHBIX BY3aX CTpaHbl MIUPOKO MPUMEHSIOTCS IS Mpollecca
oOyueHusi OOJILLIIOTO KOHTHHIEHTa ciymiareneil kak u3 Poccum, Tak W3 MHOTHX
apyrux — rocygapcrB.  Tak, B @emepalibHOM  TOCYJAPCTBEHHOM  Ka3€HHOM
o0pa30oBaTeIbHOM YUPEKICHUU BbIcIIero oOpa3oBaHus «BoeHHas akageMmus
BO3IyIIHO-KOocMuyeckoi oboponsl umenn [.K. JKykoBa» (r. Tsepp) mnpoxoast
oOydenue mnpeactaBuTenu 39 cTpaH OMMKHEro W JajbHEro 3apyOexbs. [lpu stom
CIIlylIaTessiM MpeAocTaBiisieTca MH(pOpMaIus, COoAep:KaHue KOTOPOMl CYIIECTBEHHO
pa3nM4YaceTCs HE TOJNBKO JUII POCCUMCKUX M WHOCTPAHHBIX CIYMIATENIEW, HO U JJIA
MHOCTpPAHHBIX CJylIaTeleld M3 pas3HbIX CTpaH. OTO TpedyeT HEOOXOAMMOCTH B
pasrpaHu4eHuH J0CTyna K creuruueckol HHPOpMaLUK, NPUCYIIEH 711 00ydeHUs
Pa3JINYHOrO KOHTUHI€HTA CITyIIaTeleH.

Orto Bnedér 3a coOOW HEOOXOAMMOCTh B YacTOM MEpPEHACTPOMKE CHCTEMBI
pasrpannuenus goctyna (PJl) 8 OMCUCH k daiinam B BUlie TOKYMEHTOB, JAHHBIX,
ydyebHOro Marepuana. Takoe pasrpaHMYeHHEe TPaJAULMOHHBIMU  croco0amu,
OCHOBAHHBIMH Ha BEJEHUU YYETHBIX 3alMCe W YCTAHOBJIEHUH MOJHOMOYMIA
cpeactBamu onepanuoHHbix cucteM (OC), B pamkax oaHOM HHGOPMAIMOHHOMN
CUCTEMBI Ha IPAKTUKE OKAa3bIBACTCS KpalHE CJIOXKHBIM U JIOJITOBPEMEHHBIM. IJTO
00yCJIOBJIEHO, BO-TIEPBBIX, TEM, UTO BECbMA BEJIMK KOHTUHIEHT CIIyIIATENeH, a COCTaB
U COJIep)KaHHE KypCcOB OOyuYeHHs Ui pa3HbIX TPYII MMEET CBOM CHEHU(pUUECKHE
paznuuusi. Bo-BTOpBIX, CiIylmaTeny U3 pa3HbIX CTpaH oOydaroTCs B OJIHUX U TEX XKe
000pyIOBaHHBIX KJlaccax, B CBSI3M C 4eM TpeOyercs BechMa o0OBbeMHas paboTa 1o
U3MEHEHUI0 MAaTpHUIbl JUCKPEUHOHHOIO pa3rpaHUYEHUs JOCTyla JUIsl BCEro
MHOKECTBA CYOBEKTOB M OOBEKTOB. B-TpeTbux, Takue pa3rpaHUyEHUs 1OJKHBI
YUHUTBIBATh OCBEJOMIICHHOCTh CJyIIATel€, YpPOBEHb M HAIpPaBICHHOCTb HX
HOJIFOTOBKU M KOMIETEHIIMH, KOTOPbIE HE MO3BOJMIA Obl UM PeaIn30BbIBATh YTPO3bI
HecankinonupoBanHoro gocryna (HCJI) k 3amumaemoit uadopmanuu B UC. B atom
ciydae g takux OMCHUCH neobxommmo uccnenoBaTh Iporecchl (OpMUPOBAHUS

npoduiieid Mo pa3rpaHUYEHHUI0 JOCTyNa B YCJIOBHUSX BPEMEHHBIX OrpaHUYECHHIH,
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o0ocHOBaTh Hanbosee 3PGEeKTUBHBINA TSI 3TOTO CIOCOO ¥ MOBBICUTDH 3AIMUIIEHHOCTH
unpopmaiuu B OMCHUCH, cymiecTBEHHO YCKOPUTh HACTpPOWKY Mpoduie 1o
pasrpaHUYeHUI0 JocTyna K UWHGOpMallMd B 3aBUCUMOCTH OT BO3MOXHOCTEH
CIIyIIaTENEH.

B cBsizu ¢ 3TUM HE0OXOIMMO OCYLIECTBUTH ananuz yazeumocmeun HCO c
HCH, npumenaemvlx 6 KA3éHHBIX 60EHHBIX 00PA308AMENbHBIX YUPEHCOCHUAX,
U ONPEJEINTh COCTaB yrpo3 0e30MacHOCTH HH(OpMaIuu, KOTOpble MOTYT OBITh
pean30BaHbl BHYTPEHHUMHU HapymmTenassmMu — mnodb3oBarensmu OMCHUCH wu3
COCTaBa Pa3JINYHBIX KOHTUHIECHTOB CITyLIaTENEH.

Kpome Toro, nenecooOpa3HO BBINOIHUTD AHAAU3 CYULECEYIOUUX MoOoenell
Hapywiumensa ¢ TOYKH 3peHHs BO3MOXHOro ux npumenenuss B OMCHCH Ha ocHOBe
Pa3IMYHBIX MPUHITUIIOB pa3rpaHUYCHUs] JOCTyNa (AUCKPEIIMOHHOTO, MAaHAATHOTO HIIN
POJIEBOTO) U YCIOBUI UX peau3aluu.

HeoOxoaumo pa3paboTtaTe onucamenvhyio mooeib Hapywiumena s
OUCHCH, conepxaiyto Kiaccu(uKaiyio HapymudTeIeH U3 COCTaBa pPa3IHMYHBIX
KOHTHHTE€HTOB CIIyIIAaTENeH, XapaKTEpUCTHUKY KOMIIETEHIIMM M BO3MOXXHOCTEHN
npuMeHeHus: uMU u3BecTHbIX crnocoboB HCJ k 3amumaemoil uHpopManuu B
ONCHCH.

B maHHBIX IuccepTalMOHHBIX UCCIENO0BAHUSX MIPUHATHI CIECAYIOIINE IOHATHUS U
COKpAalLEHUs.

NHOOPMAILIUA CIIEHUMAJIBHOI'O HA3HAYEHHUA (MCH) - »a10
uHpopmanus, omnpenensieMas Crneuu@uKoil MpernojaBaeMblX AUCHMUIUIAH C YYETOM
OCOOEHHOCTEM 7S CITyIIaTeNield pa3TuIHONl roCyJapCTBEHHOW MPUHAJIC)KHOCTH.

PECYPCbl — »3T0 TeXHMYECKOE W  MpPOrpaMMHOE  oOecreyeHus
oOpa3oBaTenbHbIX HWH(GOPMAIIMOHHBIX CHUCTEM C UH(pOpMaIend CHerraabHOTO
HazHaueHuss (OMCHCH) st ocyliecTBIGHHS 3aHATHH 10 MpernojaBacMbIM
JVCLHUATUIMHAM.

Hexons w3 TOro, 4Yro  ciaylmiaTelad — pasiudHOM  IOCYyAapCTBEHHOU

MNPpUHAAJIC)KHOCTHU IMOJB3YHOTCA OAHUM MW TCM JKC TCXHHYCCKHMM U IIPOTI'PaMMHBIM
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o0ecrieueHrneM, HMEETCS BO3MOXHOCTh OCYIIECTBICHHUS HECAHKIIMOHUPOBAHHOTO
nocryna (HCJI) xk undopManuu cienuagabHOro Ha3Hau€HUs Jpyroi rocy1apcTBEHHON
PUHAIEKHOCTH.

[MPOTUBOPEUYME. Heo6xo1uMocTh B MPeAOCTAaBICHUH PECYPCOB 00y4aeMbIM
U HEoOXOAUMOCTh B pa3rpaHUYEHUM JOCTyNa K HUHGPOPMALUU CHELHAIBHOTO
HazHadeHWs. B 3ToM ciyyae HamOONBIIYI0 3HAYMMOCTH JJS TMPEAOCTaBICHHUS
NOJIb30BATESIM  PECYPCOB  MpU OOYYEHHMM C HCIOJIB30BAHMEM HMH(pOpMALUU
ClielMaibHOr0 Ha3HaueHus: umeeT CP/I.

Buny storo k ympaBiaeHuto CPJ] momkHBI OBITH BBIABUHYTHI CJEAYIOIINE
TpeOOBaHMUS:

- YCTOWYHMBOCTH (yIpaBJi€HUE OJDKHO OCYIIECTBIATHCS B JHOOBIX YCIOBHUSAX
BO3/ICICTBUS 3110yMBIIIICHHUKA);

- HEempephIBHOCTh  (0OecreyeHue  IMOCTOSHHOTO  (PyHKIMOHHPOBAHUS
B3aUMOCBSI3U CyOBeKTOB U 00bekTOB CPJ B ycioBusix BeinonHeHus HCJI);

- OINEPaTUBHOCTH (OBICTPOE OOECIIEUMBAIOIIEE YIIPEKICHHUE 3JI0YMBIIICHHUKA
B JICUCTBUSX, OCYIIECTBIEHUE BCex Meponpusastnid no ynpasieHuto CPJII npu
MOJATOTOBKE U B XOJ€ MPEAOCTABICHUS PECYPCOB MPU O0YUYEHUHU C MCIOJIb30BAHHEM
uH(GOpMaIU CIIEUAIbHOTO Ha3HAUCHUS);

- CKPBITHOCTH (COXpaHEHUE B TallHE OT 3JIOYMBILIJIEHHUKA BCEX MEPOIPHUATUI

no yrpasienuto CPJI).

1.1 Ananu3 yss3BuMocTeil 00pa3oBaTeibHbIX HH(POPMALMOHHBIX CHCTEM

B HACTOAIIEE BpEMSI denepanbHOE ABTOHOMHO€E YUPEKICHUE
«l'ocy1apCTBEHHBI ~ HAYYHO-UCCIIECIOBATEILCKUA  HUCHBITATEIBHBIN ~ WUHCTUTYT
npobieM TexHWYecko 3ammThl  uHGopManuu DenmepanbHON  CIyKOBI  TIO
TEXHUYECKOMY M 3KcnepTHOMYy KoHTpomo» (DAY «HUWUU IIT3U OCTIK
Poccum») wmmeer Bo3MoOxHOCTh KoHcTaTammu (akta okoio 300 yrpos m 20000

YHBBHMOCTCﬁ JJIA ABTOMATHU3HUPOBAHHBIX I/IH(bOpMaHI/IOHHBIX CHUCTEM )41
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uHGOPMAIIMOHHBIX CUCTeM. Ha OCHOBE 3TOro MHCTUTYT pa3padaThiBaeT MOIXOJBI,
METOAbl U PYKOBOJAIINE AOKYMEHTHI 0 PEIICHHI0 BOIPOCOB, CBA3aHHBIX KakK C
OLICHKOM yTPO3, TAK U C OLIEHKON OMAaCHOCTEN pealln3alnu ysI3BUMOCTEN WIIA OLICHKOU
CTEIICHH 3alUIEHHOCTH.

Hcxons w3 TOro, 4To B HACTOSIIEE BpPEMSl HA MPAKTUKE OIEHKA OMACHOCTEMN
yS3BUMOCTEM CBOAUTCSA K OOINEH CHUCTEME OLIEHKE YA3BUMOCTEH, MPUMEHHUTEIHHO
K UHQOPMAIIMOHHBIM CHUCTEMAM CYHIECTBYET HEOOXOIUMOCTh B €€ JeTalu3aluu U
ananuse. Mcxons u3 TOro, 4Tto AaHHas CHCTEMAa COCTOUT M3 TPEX I'PYII METPHUK WIIU
KpUTEpUEB: 0a30BBIX, BDEMEHHBIX M KOHTEKCTHBIX [1], HCOOXOIMMO MX MPUMEHUTH K
oOpa3oBaTelbHBIM HH(MOPMAIIMOHHBIM CHUCTEMaM C HHGpOpMalMe CHenuaIbHOTO
Ha3HaueHusa. B 3ToM ciydae omnpenensercs, BO-IIEPBBIX, ONACHOCTh YSA3BUMOCTEW,
B3aMMOCBSA3aHHBIX C JOCTYNHOCTBIO, LEJIOCTHOCTBIO M KOH(HUACHIHUAIBbHOCTHIO
uHpOpMaIuK, TO €CTh ¢ €€ 0e30MacHOCThI0. BO-BTOPHBIX, onpeaensercss ysi3BUMOCTb
C TOYKH 3pPEHUS U3MEHECHHM €€ XapaKTEpUCTHK BO BPEMEHH. B-TpeTbux, onpeaestor
ySI3BUMOCTH,  3aBUCAIME OT  cpenbl  (GYyHKIUOHUPOBAHHUS  IPOTrPAMMHOTO
oOecrnieuenusi. Takum odpazom, DAY «'HUUU ITT3U ®CTIK Poccum» npennaraer
OCYILLECTBJISITh MHTETPUPOBAHHYK) OLIEHKY YA3BUMOCTEM B BHJAE BEKTOpa
yA3BUMOCTEM. B 3TOM cCiydae KOJIMYECTBEHHAs OLEHKA CTENEHU OIIaCHOCTHU
ySI3BUMOCTH TPOBOAMUTCS MO pe3yJibTaTaM aHajau3a 0a30BOro BEKTOpa YSI3BUMOCTH,
OTHOCSIIET0Cs K nepBoi rpymme [1].

OCTIK Poccun B 3TOM ciyyae MpeiiaraeT MpeACTaBIsITh 0a30BbIil BEKTOP
ySI3BUMOCTH B BHJI€ KOMOMHUPOBAHHOW MH(OpMAMU 0 0a30BbIX METPUKAX, KOTOpas
aBIsieTcsl (POPMaTM30BAHHON TEKCTOBOM 3alMChi0 M YMCIIeHHOM onenkoi X. Mcxoms
W3 DOTOM MPENNOChUIKUA, JaHHBIM 0a30BBIM BEKTOpP MPEJCTaBISIETCS B BUIC
CJIEAYIOIIETO KOpTEeXKa:

BV = {AV,AC,AU,C,I,A},
rae AV — cnoco6 nosyueHust goctymna HapymurenaeM; AC — CII0)KHOCTb MOJYy4YSHUS
noctyna Hapymurtenem; AU —  XapakTepUCTHKH MNOTPEOHOCTH  HAPYIIMTENS

B ayreHTuukanuu; C — BiIusHUE Ha KOH(QUICHIHMAIBHOCTh;, | — BIMsSHUE Ha
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IEJIOCTHOCTh; A — BIUSHUE Ha JOCTYMHOCTh; X — YUCJIOBOE 3HaUeHHe Kpurepus. Kak
BUJIHO B KOPTEXKE HMMEIOTCS MHOXKECTBA C PA3IMUHBIMU YPOBHSIMHU JI€TaU3alNU
JOCTYIIOB: CHOCO00, CBOMCTBO (CJIOXHOCTh), HapaMmeTpbl (XapaKTEepUCTUKH) U
nporecchl  (BausHUE). Kpome TOro, Kakapld dJIEMEHT KOpPTEKa HMEET TpHU
coctaBisrone. A umeHHo: AVL — mosyueHue (U3HMYECKOro JOCTyINa K OOBEKTY;
AVA — nonydyenne noctyna k o0bekty u3 JIBC; AVN — mnomyyenue noctyna K
o0bekty u3 mobort BC, cBszanHoi ¢ oObektom ataku; ACH — s monmydeHus
noctyna TpeOyeTcst BRIOTHEHHE 0co0bIX ycinoBuit; ACM — aist mogydeHus JocTymna
TpeOyeTcs BBITIOJIHGHHUE CrenuanbHbiX ycnmoBuii; ACL — mis monmydeHus aoctyma
BBHITIOJIHEHUE CHECIHAIbHBIX ycloBui He Tpebyercs; AUN — ayTteHTudukanus He
Tpedyercs; AUS — Tpebyercs omHokpaTHas ayreHTudukarus; AUM — tpeOyercs
MHOTOKpatHas  ayTeHTudukamus; CN — He  oka3plBaeT BIMSHHS  Ha
KoH(pUIeHIanbHOCTh JaHHbIX; CP — yacTnyHOE HapyiieHre KOH(UICHIUATbHOCTH
nanaelx; CC — momHoe HapymieHue KOHQUACHIMambHOCTH AaHHbIX, IN — He
OKa3bIBAa€T BIIMAHMS Ha IIEJIOCTHOCTHh JaHHBIX; |P — uacTnyHOE HempaBoMepHOE
YHUYTOXKEHUE WU MoauduimpoBanue maHHplx; |C — ToOMHOE HEMpaBOMEpPHOE
YHUYTOXKeHUEe win MomudumupoBanne AaHHBIX; AN — HE OKa3bIBaeT BIMSHHUS Ha
JIOCTYITHOCTh JaHHBIX; AP — KpaTKoBpeMEHHOE HEMpaBOMEpPHOE OJIOKUPOBAHUE
naHablx; AC — TONTOBpEMEHHOE HEMpaBOMEpPHOE OJNOKMPOBAaHWE MaHHBIX;, X —
YUCJIOBOE 3HaUeHHue kputepus nudmensercs ot 0 go 10.

Cnenyer OTMETHUTb, YTO JaHHBIE COCTaBJSIOIIME HOCAT CYOBEKTHUBHBIN
XapakTep OILEHKH JOCTyla M XapaKTepU3YIOTCS KauyeCTBEHHBIMU MOKA3aTeISIMU
(dacTUyHOE, KPAaTKOBPEMEHHOE), KOTOpPHIE CBOMSTCS K YHCJICHHBIM 3HAYCHHSIM
6a3zoBoro Bektopa ys3BUMOCTH. [Ipu stom D®CTIK Poccum mnpennmaraer 4detsipe
ypoBHs omacHocteii: Huskumi  (0-3.9), cpemuuit  (4-6.9), Bwicokmit (7-9.9),
kputnueckuit (10).

B aToMm ciydae Takou moaxon Ja€T CIeAyIoIMe MPEUMYIIECTBA:

- HOpMaJIU3Yy€eT 3HAUYCHHUSI YSI3BUMOCTEH;

- IPEAOCTABIIAET OTKPBITYIO CTPYKTYPY;
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- OIpeEseT MPUOPUTETHOCTH PUCKA.

Onnako merox CVSS (Common Vulnerability Scoring System) [1] (puc. 1.1)
HE T1O3BOJISIET  OCYIIECTBIATH  JIAHHYIO  OLEHKY B  BHUJE  KOHKPETHOH
MOCJIEA0BATEIbHOCTH JICUCTBUM, CBSI3aHHBIX C PYKOBOJSAIIMMH JOKYMEHTaMH,
MaTEMaTUYECKUMH pacyETaMu, B3aHMMOCBSI3aHHBIMU C KOHKPETHBIMHU YIrpo3aMu HUIU
yS3BUMOCTSIMU. JIaHHBIA TOAXO0J 0a3upyeTcsi Ha OMBITE KaXJOro 3KCIepTa WIH €ro
CyOBEKTHBHBIX OIICHKaX, 4YTO 3aTPyJHSET TPOILECcC aBTOMATH3AlMK CO3/IaHUS
npodunen I pa3srpaHUYCHUs] TOCTyNa B MHPOPMAIIMOHHBIX CHUCTEMax OOYUYEHHS C

uH(popMaImen crenuatbHOro Ha3HAYCHMS.

/‘
” OEHKA EeKTOop

> = . CVSs /

Metrics

6a30BbIE
KpPHTEpHH -_—

Heo6s3aTe/IbHbIe

Pucynok 1.1 — Merox Common Vulnerability Scoring System (CVSS) [1]

Takum o6pasom, B Hactosimee Bpems OCTIK Poccun paspaborana
«Metoauka ompeneneHus yrpo3 0e30macHOCTH WH(opMaruu B HWHGOPMAIIMOHHBIX
cucremax» |2], corimacHo KOTOPOM:

1)  uMeeTcsS HoOKazamenb 603MONCHOCHMEN Hapywiumess, TPUBEISHHBIN
B Ta0imue 1.1;

2)  caymarenaeid uWHMOPMAIIMOHHONW CHUCTEMbl OOydeHHs ¢ HWH(pOpManuei
CIIEIMATbHOTO HAa3HAYCHUsS, HA OCHOBE KJIACCH(UKAIMK METOJUKH, MOKHO OTHECTH

K BHYTPCHHHUM I10JIBb30BATCIISAM,
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3)  omeHka yrpo3sl 0e3omacHocTr uHpopmaruu (YBU) B UC onuceiBaeTcs

CJIEAYIOIIMM 00pa3oMm:

Tabmuna 1.1 — Tabnnua oueHKH Moka3areneil BO3MOKHOCTENH HapyuTens [2]

3HayeHus Ipu 3HayeHus Ipu
[Toxa3zaTenb BO3MOKHOCTEH HAPYIIHTEIS UACHTH()HUKAIINY | UCTIOJIB3yEMOCTH
ySI3BUMOCTH ySI3BUMOCTH
< 0,5 yac 0 0
3arpaunBaeMoe < 1 nenn 2 3
BpeMs < 1 mecsiiy g 5
> 1 mecsnn 5 8
Texauveckas Henpodeccuonain 0 0
KOMIIETEHTHOCTH CrenuanucT 2 3
HAPYIIUTENs [Tpodeccuonan 5 4
3HaHue IpoeKTa OTtcyTcTBUE 3HAHUM 0 0
u OrpaHudeHHbIE 3HAHUS 2 2
MHPOPMAMOHHOK | 3HaHWe YyBCTBUTEILHON HH(OPMALUK 5 4
CUCTEMBI
< 0,5 yac win He 0 0
Bo3MoxHOCTB 00HapyKUBaeMbIi JOCTYI
JIocTyna <1 neun 2 4
K < 1 mecsy 3 6
uH(pOpMaOHHON > 1 mecsil 4 9
CHUCTEMC HeBo3MoxkHO
OTtcyTcTBYET 0 0
OcHaméHHOCTh CranyapTtHoe 000py10BaHHE 1 2
HapyLIUTEIs] Crenman3upoBaHHOE 000PYAOBaHHR 3 4
OO6opyaoBaHue, clIeJaHHOE Ha 3aKa3 5 6

YbU; =[napymuTens (MCTOYHMK YTPO3bl); yA3BUMOCTH; CHOCOOBI pean3aluu

YIPO3bl; 00BEKTHI BO3ACHCTBHS; TTOCICACTBUS OT PeaTM3aliK YTPO3bI|.

4) BBEJICHA

AKTyaJIbHOCTh  yTPO3BI

MOJJIeXKAIAsi HEUTPAIU3ALINU:

0€30MaCHOCTH

uHbopMaIu,

YBI/If = [BEepOATHOCTHh (BO3MOXKHOCTB) peanu3auuu yrpossl (Pj); crenens

ymep6a (Xj)].

[ToTennman Hapymmrenei U ©X BO3MOKHOCTH IIpUBEACHBI B Ta0uie 1.2.

Hcxons u3 Toro, 4to ciaymatead 00pa3oBaTelibHbIX HH()OPMAIMOHHBIX CUCTEM
c umH(popMalrel crenualbHOr0 Ha3HAUYeHUs HUCMOJb3YIOT €€ 3a MepHoJ OO0ydYeHHs
OoJjiee OJTHOTO MecAlld, U YTO 3Ta CUCTEMa JIOCTYNHA UM MPAKTHYECKH €XKEIHEBHO
C HAJTMYMEM CTaHIApTHOTO M CHELMATU3UPOBAHHOTO OOOpPYAOBaHUS, TO 3HAYEHUS

MoKa3aTesIed BO3MOXKHOCTEH HapyImHrTCIIA OYCHb BBICOKHM M HAXOIATCA B IIPEACIax 5-
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8, 4-9 u 1-4 cOOTBETCTBEHHO ISl 3aTPAYMBAEMOTO0 BPEMEHH, BO3MOXKHOCTHU JOCTYTa

K UH(QOPMALIMOHHOMN CHUCTEME U OCHAIIEHHOCTH HAPYIIUTEIIS.

MyCKO-HATAPTHEIX 1
UHBIX padoT

Tabnuua 1.2 — llorennman napymureneit 1 ©X BO3MOKHOCTH [2]
No [Torenmman Buael napymmrenei Bo3MokHOCTH 11O peanu3anuu yrpo3
HapyLuTenei 0e30macHOCTH HHPOpMAUU
1 | Hapymurenu c | Buemnue cyOBbeKkThl | IMEIOT BO3MOXKHOCTH MOJIYYUTh HH(POPMAIIHIO

0a30BbIM (pusmgeckue nuna), 00  ySI3BHMOCTSIX  OTACNBHBIX  KOMIIOHCHT

(HU3KHUM) 1A, MH(POPMAIIMOHHON CHUCTEMBI, OTyOJIMKOBAaHHYIO B

[OTEHLINAJIOM o0ecnieunBaroye OO0IIEIOCTYTHBIX HCTOYHHKAX.
(bYHKIIMOHUPOBAHHE HNMmeroT BO3MOKHOCTh MOJNYYUTh HH(POPMAIIIO
UH(OPMAITMOHHBIX 0 METOJaX W CpEACTBaX pean3aluil yrpo3
CUCTEM win | 6e3omacHocT  HHQOpMAIMK  (KOMIBIOTEPHBIX
00CITyKUBAIOLIUX aTaKk), ONyOJMKOBAaHHBIX B OOIIEIOCTYITHBIX
UHPPACTPYKTYpy HMCTOYHUKAX, u (umm) CaMOCTOSITENTEHO
oreparopa, OCYIIECTBIISIET CO3JaHUE METOJOB U CPEICTB
MOJIb30BATENH pealM3allii  aTak W pe 3alMi0 arak Ha
UH(POPMALIMOHHOM MH(POPMAIIMOHHYIO CUCTEMY
CUCTEMBI, ObIBIIINIE
pabOTHHKH,
JuIa,  [pHUBJIEKaeMbIe
IOIE YCTaHOBKH
HaJIaKH, MOHTaXa,

lHapymHTeJm c

Teppopuctuueckue, O06nanar0T BCeMH BO3MOXKHOCTSIMU HapyITUTENIEH
0a30BBIM 9KCTPEMHCTCKHE ¢ 6a30BBIM MOTEHITUAIIOM.
MTOBBIIICHHBIM TPYIITUPOBKH, HNmeror 0CBETOMJIEHHOCTH O Mepa - 3alluThI
(cpenaum) NpecTymHble  TPYMIbl | HHGOpMAIUH, MIPUMEHSIEMbIX B
MOTEHIINATIOM (KpUMHHATTBHBIC MH()OPMAIMOHHON CUCTEME JaHHOTO THUTIA.
CTPYKTYPBHI), HNmeroT BO3MOXKHOCTH TOMYYUTh HH(MOPMAIIUIO
KOHKYPHPYIOIIIHE 00  yS3BHMOCTSIX  OTACINBHBIX  KOMITOHCHT
OpraHHU3aINH, MH(OPMALIMOHHONW CUCTEMBI MYTEM MPOBEICHHUS,
pa3paboTIHKH, C HCIOJE30BAaHUEM HWMEIONUXCS B CBOOOIHOM
MIPOU3BOIUTEIH, JOCTyTEe MPOTPaMMHBIX CPEACTB, aHalIM3a Kojaa
MOCTABITUKH MPUKJIAJHOTO TPOTPAMMHOIO OOECIICUCHHSI H
MPOrPaMMHBIX, OTJICTBHBIX MIPOrPaMMHBIX KOMIIOHEHT
TEXHHYCCKUX 1 | OOIIECHCTEMHOTO IPOTPAMMHOTO 00ECIICUCHHUS.
POrpaMMHO- Nmeror pocTynm K CBEACHHSIM O CTPYKTYpHO-
TEXHUYECKUX CPEACTB, | (DYHKIIMOHATHHBIX XapaKTePUCTUKAX "
aIMHUHHUCTPATOPBI 0COOEHHOCTSIX (bYHKITMOHUPOBAHHUS
uH(pOpMaLOHHON MH(OPMALIMOHHON CUCTEMBI
CUCTEMBI u
AJIMAHHCTPATOPHI
0e30MacHOCTH
3 | Hapymmrenun ¢ | CnenmanbHbie  C1y)0bI | O0Iaal0T BCeMH BO3MOKHOCTSIMHA HapyIIHTEIICH
BBICOKHM WHOCTPaHHBIX c ©0a3oBpIM W  0a30BBIM  MOBBIIICHHBIM
[IOTEHIIHAIIOM rOCyJIapCTB (6710KOB | MOTEHIIUATIAMH.
rOCyIapCTB) Nwmeror BO3MO>XHOCTh OCYIIECTBIISITE

HGC&HKHHOHHPOB&HHBIﬁ JOCTYII M3 BBIJCJICHHBIX
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(BEIOMCTBEHHBIX, KOPIIOPATUBHBIX) CETEH CBS3H,
K KOTOpPBIM BO3MOXEH (U3NYECKUH JOCTYIl
(He3aIMIIEHHBIX OPraHU3aLOHHBIMU MEPAaMN ).

HmeroT BO3MOXHOCTh IOJYYUTh JOCTYH K

IIPOrPAMMHOMY 00€eCIeYeHnI0 YUIICETOB
(MHKpOITPOrpaMM), CUCTEMHOMY U TPHKIIATHOMY
IPOrpaMMHOMY o0ecreueHHIo,

TEJIEKOMMYHUKALIMOHHOMY  OOOpYJOBaHHMIO U
JIPYTUM MPOrPaMMHO-TEXHUYECKUM CpPEJICTBAM
uH(bOpPMalMOHHON CHUCTEMBI JUISL
MpeaHaMEPEHHOTO BHECEHHUS B HUX YS3BUMOCTEH
WM MPOrPAMMHBIX 3aKJIA/I0K.

HNmeror xopolnyro OCBEIOMJIEHHOCTh O Mepax
3amuThl  MHGOpMAalUW,  TOPUMEHSEMBIX B
MHPOPMALIMOHHOW CcHCTEMe, 00 aJropuTMax,
anmapaTHbIX W IPOTrPaMMHBIX  CpPEACTBAax,
UCTIONIb3YEMBIX B HHPOPMAIIIOHHOMN CHCTEME.
HNmeroT BO3MOXKHOCTH MOMYYUTh HH(MOPMAIUIO
00 YA3BUMOCTSIX nyTéM MIPOBEACHUS
CHEIHAbHBIX HCCIEAOBaHUNA (B TOM YHCIE C
MPUBJICYCHUEM CIEIUATU3UPOBAHHBIX HayYHBIX
OpraHM3alyii) ¥ NPUMEHEHHs]  CIENHaIbHO
pa3paboTaHHBIX CpEICTB JUISL aHanusa
IPOrpaMMHOTO obecrieyeHus. HNmeror
BO3MOXHOCTh CO3JaHUS METOJIOB M CpPEICTB
peanuzanuu yrpo3 0e30macHOCTH UHGPOPMAIUH C
MPUBJICYCHUEM CIECIMAIM3UPOBAHHBIX HAYYHBIX
OpraHu3alMii 4  peaju3aluud  Yrpo3 ¢
MPUMEHEHUEM  CICIHAIBHO  pa3padOTaHHBIX
CpEeICTB, B TOM 4HCIe 00eCredrBaIoNInNX
CKpPBITHOE TMPOHUKHOBEHHE B MH(POPMAIMOHHYIO
cucreMy M BosjeucrBue Ha Heé. Hmeror
BO3MOXXHOCTh ~ CO3[IlaHU U TNPUMEHEHHUS
CHEUUATbHbIX  TEXHUYECKUX  CPEACTB  AJiA
noObiBaHusi uHGoOpManuu  (Bo3AEHCTBUS  Ha
uHGOpMAIIMI0O WM TEXHUYECKHE CpEeJCTBA),
pacnpocTpaHsromer B BHUAC (UHYECKUX
TI0JIEW WJIU SIBJICHUM

Tem He MeHee, OIleHKa TEXHHUYECKOM KOMIICTCHTHOCTH M OIICHKHU 3HAHUM CaMOM
OUNCHUCH sBasiercst CyObEKTUBHOM B JAaHHOW METOJIUKE U TpeOyeT e€ Moaudukaiuy,
KOTOpasi TO3BOJUT TMEPEHTH OT KAYECTBEHHBIX (WM CYOBEKTHUBHBIX OIICHOK) K
KOJIMYECTBEHHBIM  OLIEHKaM, KOTOpbIE  JaJyT BO3MOXHOCTh  OCYILIECTBUTh
pPaH>XUPOBAHKUE HAPYILIUTENCH, a MPUMEHHUTEIBHO K CIYIIATENISIM — PaclpeseIuTh UX

I10 TPYIIIaM C COOTBETCTBYIOIMM YPOBHEM MX OCBEIOMIIEHHOCTH.
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HaubGonee wuacto yrpo3sl Oe3omacHOCTH HWHGOPMAlUU MOTYT  OBIThH
peann30BaHbl HAPYIIUTENISIMH 32 CUET:

1) HECaHKIIMOHMPOBAHHOIO JOCTyna W (WJIM) BO3JCHCTBHS Ha OOBEKTHI Ha
anmnapaTHOM YpOBHE (HporpaMMbl (MUKPOIPOTPAMMBI), «IPOLIMTHIE» B alHapaTHBIX
KOMIIOHEHTaX (YHUIICeTax));

2) HECaHKIIMOHUPOBAHHOTO JOCTyma M (WJIM) BO3ACUCTBUS HAa OOBEKTHI
OOIIIECUCTEMHOTO ypOBHsI (0a30Bble CHUCTEMbl BBOJIa-BbIBOJA, TI'HMIIEPBU3O0PHI,
OIEepallMOHHBIE CUCTEMBI);

3) HECAHKIMOHHPOBAHHOTO JIOCTYNa MW (WIM) BO3IACHCTBHS Ha OOBEKTHI
MPUKIAAHOTO YpPOBHS (CHUCTEMBbI yIpaBieHHs Oa3amMu JlaHHBIX, Opay3epbl, web-
MPUIOKEHUS, UHBIE IPUKJIIAHBIE MPOTPAMMBbI OOIIETO U CHEUAIBHOIO Ha3HAYCHMS);

4) HECaHKIMOHHPOBAHHOIO JOCTyna W (WJIM) BO3JACHCTBHA Ha OOBEKTHI
CETEBOI0 YpOBHS (ceTeBOE 000pYyI0BaHUE, CETEBbIE MIPUIIOKEHHUS, CEPBHCHI);

5) HECaHKIMOHHPOBAHHOTO (U3MUYECKOTO JOCTyNa M (WMJM) BO3JCHCTBHS Ha
JUHUY (KaHaJbl) CBSA3HM, TEXHUYECKUE CPEAICTBA, MAIIMHHBIE HOCUTENN HH(OpMAITUH;

6) BO3ICHCTBHS Ha TOJB30BATENCH, aJIMUHHCTPATOPOB OE30MMAaCHOCTH,
aJIMUHUCTPATOPOB HMH(POPMALIMOHHON CHCTEMBI WM OOCIYKMBAIOMIMN MepcoHal
(conManbHas MHKEHEPHS]).

Kak BugHo u3 Bo3Moxuocted peanuzanuit HCJl, onaum u3 cnenuduueckux
OOBEKTOB JOCTyla Ha OOILIECUCTEMHOM YPOBHE SIBJISIIOTCA TUIIEPBU3OPHI U
olepanuoHHbie crucTeMbl. CormacHo MeToauke [2] IUis OLIEHKHM TOW WM WHOW J-Oi
YBU (Y;) HeoOXoouMo OICHWTHh [Ba IOKA3aTels: YpPOBEHb 3aIIUIIEHHOCTH
uHpopmanronHoit cuctembl (Y1) u noreHiman Hapymmreas (Yz), IS 3aTaHHBIX
CTPYKTYPHO-(DYHKIITMOHAJIBHBIX XapaKTEPUCTUK U CIOCOOOB pa3rpaHUuYEHHUs J0CTyna
C UCTIOJIb3yEMbIMU MOJIUTUKAMHU 0€30MacHOCTH:

Y; = [ypoBenb 3amumeHHocTH (Y;); notennuasn Hapymureas (Y;)].

Ucxons uz Toro, uto metoauka @CTIK PD 6azupyercs Ha meroae CVSS, nis
KOTOPOTO HEOOXOJMMO OLEHHUTH YS3BUMOCTH Ha OCHOBE MOHATUN HHPOPMAIMOHHOMI

6630HaCHOCTI/I, a I/IH(I)OpMaHI/IH BKJIFOYACT CBOMCTBaA AOCTYIIHOCTH,
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KOH(l)I/II[eHHI/IaJ'IBHOCTI/I, HEJIOCTHOCTU W JOCTOBCPHOCTH, TO HCC&HKHHOHHpOBaHHBIﬁ
AJOCTYII MOKHO pacCMATpUBATh KaK HAPYIICHUC OBYX CBOMCTB: AOCTYIIHOCTH

¥ KOH(pHUICHIHATbHOCTH (puc. 1.2).

Yrpozm
Bremane BeyTpeHHHE:
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Pucynoxk 1.2 — B3auMocBsi3b pa3IM4HbIX BUJOB YIpo3 6€30MacHOCTH HH(OpMalLUY C BUAAMU

HapyLIEeHUN
Kax BugHO u3 pucyHka 1.2, HauOosblliee 3HAYCHUE CPEAN BCEX BUIOB yIPO3

apisgercss HCJI, npu xKOTOpoM MOHUMAaeTcs JOCTYIl K MH(QOpPMALMK WIA JEUCTBUS
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¢ nHGOpMaIHeH, OCYIIEeCTBIIEMbIE C HApyIICHUEM YCTAHOBIICHHBIX MpaB U (WIJIH)
npaBui JOCTyna K WHGOpMAIMU WU JEUCTBUM ¢ HEH ¢ MPUMEHEHUEM IITaTHBIX
cpenctB MHGOPMAIMOHHONW CHCTEMBl WM CPEACTB, AHAJOTUYHBIX UM TIO CBOEMY
(GyHKIIMOHATFHOMY HA3HAUCHUIO M TEXHUYECKUM XapaKTEPUCTUKAM. APXUTEKTYPY
B3aMMOCBSI3M TpoleccoB Ipu ocymectBieHnn HCJ/[ MOXHO HpencTtaBUTh B BUIE
pucynka 1.3. Takum oOpa3omM, 1eIecoo0pa3HO MPOAHATU3UPOBATH  METOJIHI,
MPOLIETYPHI, MOJENTU  JUIS  OUEHKM  WHGOPMAIMOHHOM  0O€30MacHOCTH
MH()OPMAIIMOHHBIX W ABTOMATHU3UPOBAHHBIX CHUCTEM, a TAKKE€ METOJbI OLICHKU YTPo3

ot HC/I 1 ux mareMaTU4ecKue MOACIIH.

- Undopmauma
3HaxoBble BumayanoHsie AxycThdecxme Koamposammbie Curnansi
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Pucynok 1.3 — ApxuTekTypa B3auMOCBs3U npoleccoB npu ocymectBieHnn HC/J
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1.2 Anaau3 CYmEeCTBYHOIIINX METO10B U MOI[eJIeﬁ HapyIIMuTEJas1 1JIA

o0pa3oBaTebHBIX HH(POPMALMOHHBIX CHCTEM

B paGote [3] aBTOpBI mpeiaraloT METOJ, CBS3aHHBIM C oOecreueHueM
[EJOCTHOCTH MH(POPMAIIMM HA OCHOBE CBOMCTB H30BITOYHOTO MOJIYJISIPHOTO KOJA.
[enbto ux paboThI ABISETCS BOZMOKHOCTH CAMOBOCCTAHOBJICHHSI CBOMCTB XPaHUMOM
uHdopMaIuu Tocle NeCTPYKTUBHBIX BO3AcHCTBUN. Tem He MeHee, HMCCleOBaHUS
aBTOPOB HE HAIMpaBlieHbl Ha (OPMHUPOBAHHE MOJECIM HAPYLIUTENs] HH(POPMALMH
npuMennTenbHO K HCJL k runepBru3opy 4epe3 BUPTyaJbHbIE MAILIWHBI.

UccnenoBanusi, mpeacTaBieHHbIE aBTOpPOM B pabote [4], HampaBlieHbl Ha
NOCTPOEHUE JIUCKPETHBIX MPOLEAYyp paclO3HaBaHUsA Yrpo3 HH(POPMAIUOHHOM
Oe3omacHocTu. JlaHHBIE TIpoleNyphl OPUEHTHUPOBAHBI HAa AaBTOMATH3WPOBAHHBIC
CUCTEMBI OOpaOOTKM JIaHHBIX KPUTHYECKOTO TmpuMmeHeHus. Pabora omnuceiBaeT
(GbOopMHpOBaHHUE JUCKPETHBIX MPOLEAYp I paclo3HaBaHUS YIrpo3 U METOJ
MOJICIUPOBAHUSL PA3JIMYHBIX TOJUTUK Oe3omacHOCTH. C MOMOIIBIO OMHCAHHOTO
METO/Ia UMEETCSI BO3MOXKHOCTh pa3paboTaTh MaTEMaTUYECKUE MOJENU TII0OAIbHOMH,
JIOKaJIbHOM, TUCKPEIMOHHON U 0J104HOM ToJMTHK Oe3omacHocTu [4]. B paboTe aBTOp
npeayiaraeT MoOJIeNb YS3BHUMOCTEHM i aBTOMAaTHU3MPOBAHHBIX CHCTEM OOpabOTKH
JTAHHBIX KPUTUYECKOTO TPUMEHEHHU S, KOTOpasi UMEET CIEAYOUIUIA BUI:

Sg = (EUM*,SDN,RDN U ADN U MIF,IR),
rne EUM™ — MHOXecTBO, B COCTaB KOTOPOI'O0 BXOJUT TOJAMHOKECTBO Y3JIOB,
MOTEHIIUAIBHO ~ cojepkamux  ys3BuMocTd; SDN  — MHOXECTBO CyOBEKTOB
aBromatuzupoBanHoil cuctembl; RDN — wmHOXecTBo pébep rpada cocTosHMIA
aBromaTuzupoBaHHOi cuctembl; ADN — MHOxkecTBO pébep rpada cocTosHMiA
CUCTEMBI ySI3BUMOCTEH B COOTBETCTBUU C goctynoMm; MIF — mHOkecTBO pébep rpada
COCTOSIHUN CHCTEMBI YSI3BUMOCTEH B COOTBETCTBUU C MH(MOPMAIIMOHHBIM U TTIOTOKAMH,
IR — dynkmuu uepapxun EUM™. ABTOpoM BBejeHa OIIEHKA MNPUHAJICKHOCTH
00BbEKTa KOHKPETHOMY KJIAcCy, a Takke MH(OpPMATUBHAS 3HAYMMOCTh NMPU3HAKA. ITO

IMO3BOJIMJIO aBTOPY IMOBBICHUTH CKOPOCTb pa6OTBI ajiropuytMa M yCTaHOBHUTD OajaHC
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MEXy paclo3HaBaHUEM YIpo3 HMH(OPMAIMOHHOW Oe30MacHOCTH, OOecreyeHuEeM
[IEJIOCTHOCTHU JaHHBIX U 3(PGHEKTUBHOCTHIO 00pa0OTKH HHGOPMAIIUH.

OnHako JaHHBIM MOAXOJ HE MNPUMEHSUICS Uil yIpo3 M YSI3BUMOCTEH,
cBsa3anHbIX ¢ HC/I k runepsuzopy OMCHUCH uepe3 BUpTyanbHbI€ MALLIMHBI.

[Toaxomam, OMMCHIBAIOIIMM ATaJOHHBIE MOJENU 3anIIEHHON AC, OCBAIIEHA
paboTa [5], KOTOopasi pacCMaTPUBAET AT MOJIEIIU C UCIOIb30BAaHUEM HEPAPXUUYECKUX
METO/IOB CTPYKTYPHU3ALMH PECYpPCOB C IIEJIbI0 BO3MOKHOCTU YHU(PHUIIMPOBAHHOTO
MOJICJIMPOBAHUS TUHAMHYECKOTO M CTaTUYECKOTO JocTyna K uHpopmauuu. Tem He
MEHEE pe3yJbTaThl HE TO3BOJISIIOT PACKPBITh BO3MOXHOCTH IO pealu3alyu
NOJIb30BaTESIMK  00pa30BaTENbHBIX HH(OPMALIMOHHBIX CHUCTEM C HH(pOpManuei
CIEHHUAIBHOTO Ha3HadyeHus ys3BuMmocted, npucymux HCJ] x rumepsuzopy uepes
BUpPTyaJibHble MalIUHBL. [I03TOMY 11€1€c000pa3HO PacCMOTPETh BOIIPOCHI, CBSI3aHHBIE
co crneuupuyeckumMu ocobeHHocTsM peanuzauuu  HCJl nans  BbLAENEHHBIX B
JMCCEPTALMOHHBIX HCCIIEOBAHUSAX OTPAHUYCHHUSX.

IIpuMEHUTENBHO K OLIEHKE TAKUX I1apaMEeTpPOB, KaK CTENEHb CUTYal[MOHHOMW
HEONpeeIEHHOCTH, CKOPOCTh U3MEHEHHUS TUIOB JOCTYIa, BO3pACTaHNUE BEPOATHOCTU
aTak Ha UWH(QOPMAIMOHHBIE PECYpPChl, a TakKe BO3pAaCTaHUE CTOUMOCTH
NPUYUHEHHOTO yiiepba mocBsieHa pabora [6] aBTOPbl BBIIETWIM CBONCTBO
ONEepaTMBHOM afanTallii KaK OJIHO U3 HauboJiee pejeBaHTHBIX CBOMCTB M pPaCIUpP WU
BO3MOYKHOCTH HCITOJIb30BaHUSI SKCIEPTHBIX IMOACUCTEM, METOJ0B HEYETKOM JIOTHKH,
TF€HEeTUYECKUX aJIrOPUTMOB M HEUPOHHBIX CETEH, KOTOpbIE IMO3BOJIAIOT IMOBBICUThH
s dextrBHOCT, (pyHKIMOHMpoBaHuss C3U B nemom. Tem He MeHee aBTOPHI
IPOBOJMIM MCCIEIOBAaHUA IPUMEHHUTEIBHO K aBTOMAaTU3UPOBAaHHBIM CHCTEMaM
YVOPaBJICHUS CHEUAIBHOIO HA3HAYE€HHUs] CO CTPYKTYpPOM, IIpPEACTABICHHOW Ha
pucynke 1.4, m He paccMaTpuBaii BO3MOYKHOCTh HMCIOJIB30BaHUS IPENIAracMoro
NoJX0Ja MPUMEHHUTEIbHO K afanTHUBHOMY (opMupoBaHHMIO mpoduielt 1o
pasrpannuennto aocryna B OMCHUCH pna 3ammtel ot HC/ x runepsBusopy uepes

BUPTYAJIbHBIC MAIIIMHBI.
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Pucynok 1.4 — CtpykTypa aBTOMaTH3UPOBAHHOW CUCTEMBI YIIPABIECHHUS CIICIIMAIBHOTO Ha3HAYCHHS

[6]

Kpome Toro, aBTOpbl NpPeIOKUIN HEHPO-HEUETKYIO CETEBYIO CTPYKTYpy Ha
npuMepe NpoAyKUMOHHOM cetu Banra-Menpens (puc. 1.5), 4TO MO3BOJMIIO UM
peanu3oBaTh 3alMTy OT Yrpo3 ©Oe3omacHOCTH HWHGOpPMAIMKM B  YCIOBHUAX
HEONPEeNeIEHHOCTH, a CcaM MOJXOJ MO3BOJSET CUCTEME 3alllUThl CaMOOOydaThCs
NPUMEHUTEIBHO K HOBBIM yIpo3aM, 4TO TakKKe CJEeIyeT YUYUThIBATh MpPU BBIOOpE
METO/IOB  pEIIeHUs  3aJ]ady, TMOCTaBICHHBIX B JaHHBIX JIUCCEPTALMOHHBIX
UCCJIEIOBAHUSIX.

[ToaTomy 11€51€C000pa3HO TaKOW METOJ] UCIOJIb30BATh MPHU pa3pabOTKe MOJEIN
u cpenctBa oueHku coctosinusg OMCUCH nna BoisBnenus yrpo3 HCJI x undopmanuu
Yyepe3 BUPTYAJIbHBIE MAIIMHbI K TULIEPBU30DY.

be3onacHocTh MH(POPMALIMOHHOTO COMPSIKEHUSI CeTel OOIIero mMoJib30BaHUs
C KaTerOpUPOBAHHBIMU KOPIIOPATUBHBIMHU CETSIMH paccMaTpuBaercs B padote [7].
ABTOD B cBOEil paboTe BBOJUT HOKaA3amesny cpeonell ungpopmamuenocmu 3anpoca,

KOTOpPBI  OMNpeAeNnsieT OLEHKY CTOMKOCTHM CHCTEM 3allluThl  MHOOpMaIuu
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B 3aBUCMMOCTH OT HMEIOIIMXCA YSI3BUMOCTEH 3a CUET pean3alid IPOILECCOB
HECaHKIIMOHUPOBAHHOIO nocTtyna. HMccnepoBanue paboTel 1O BO3MOXKHOMY
HECAaHKIMOHUPOBAHHOMY JIOCTYITy 4Yepe3 TEpPMHHAJIbHBIA CEepBEp M3 CETH OOIIEro

MOJIb30BAHUS K KATETOPUPOBAHHOMN CETH O0BEKTA MPECTaBICH Ha pucyHKe 1.6.

Xy [

X2 I

Pucynoxk 1.5 — Heiipo-neuérkas cetb Banra-Mennens [6]

OTKpbiThie ceTH (MHTEpHET)
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: KateropupoBaHHaa
| ceTb 06BbeKTa
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| OpHOCTOpOHHMIA
LWNH3

TepMuUHaNbHbIA
cepeep

Mopacets AocTyna
K ycnyram oTKpbITOM CeTh

[ e e e e e e e e e e e e e

Pucynok 1.6 — Jloctyn yepe3 TepMUHAIIBHBIN CEPBEP U3 CETH OOIIETO TOJIb30BaHUS

K KaTeropupoBaHHON ceTH 00bekTa [7]



38

ABTOp Takke paccMaTpuBaeT MPOLECCHl, MPOUCXOMIIIME B  IUIIO3€
B3auMoJielicTBus ceTelt (puc. 1.7). Takoit moaxoa mo3BojisieT pa3padoTaTh U BBECTH
KPUTEpUA OCBENOMJIEHHOCTH CIIylIaTelasl N0 3HAHWIO CIECHHAIBHBIX CPEACTB IS
peanuzauuu yszsumoctel, npucymux npu HCJL k runepBu3opy yepe3 BUPTYaJIbHbBIE

MalllnHEI.
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Pucynoxk 1.7 — [Iporecchl, MpoUCXOAsIINe B IUTIO3€ B3aUMOICHCTBUS ceTeld [7]

ABTOpBI B CBOEW paboTe MpeaararoT OLEHKY HH()POPMATUBHOCTH KaXKIIOTO
3anpoca NpeACTaBiIATh Ha OCHOBE pacuéTa SHTPONHMM C UCIOJIb30BaHUEM CIENYIOLIEH
bopMyIbL:

W = —p log,(p) — (1 —p) log,(1 —p).

B pabGore [8] aBTOpBHI THpemIOKMWIA METOA U (PYHKIHOHAIBHYIO MOJECIb,
KOTOPbIE TTO3BOJISIOT ONPENEIATh YACICHHbIE 3HAUEHUS 10 OLIEHKE PUCKA HAPYILICHUS
uH(OOPMAITMOHHONW 0€30MacHOCTM Ha OCHOBE HCIOJB30BaHUS KAaue€CTBEHHBIX
NOKa3aTelsield Ha Ha4YaJIbHOM 3Talle CO3JaHusl TAKOM MOJIEIIH.

B cBs3u ¢ 3TuM aBTOpHI B padoTe [§] MPEeAsIOKUIA CUCTEMY HEPAPXUUYECKHUX
KPUTEpUEB KauecTBa NPHUMEHUTEIBHO K CpEICTBaM 3alllUThl W HCHOJIb30BaJIH
MaTeMaTHUECKUW ammapar HEeu&TKON JIOTHKHU Ui OIEHUBAHUS PHCKA HaPYIICHHS
6e3omnacHoctu (puc. 1.8).

Tem He MeHee, aBTOpPHl HE pacCMaTpPUBAIM BO3MOXHOCTb OLIEHKA TaKUM

METO/IOM pHUcCKa HapyuieHus: 6ezonacHocTy npumenutesbHo k OMCHUCH, yuuTsiBas
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TO, YTO TaAKHUC CUCTCMbI HMCHOT HCKOTOPLIC OCOOEHHOCTH: KaK B 9KCIICPTHBIX OLCHKAX,
TaKk U MCTOJHUKax pacqéTa. 210 06YCJ'IOBJ'I€HO TCM, YTO, KaK OTMCYAJIOCh PAHCC, B
TaKUX CHCTEMAaX HMMCECTCA AOCTATOYHO BBICOKAsA JHWHAMMKA HW3MCHCHHA Kak

KOJIMYCCTBCHHLIX, TAK U KAUCCTBCHHBIX 11aAPaMCTPOB.

Meroguka
pacueTta

CeelleHNs O MIAHHPYEMBIX
panHoHansHEIX Habopax Cp3 mms
TOYEK YCTAHOBKH

IIporHo3upoBaTh
(PacCYHTHIBATE OXKHIAEMOE
3HaYeHHe PHCKA HAPYHIEHAsN

IIporHozupyemoe
3HaUYEHHE PHCKa

Ceemenng 00 o0beKTax UE 1A)
aTaK ¥ HCTOUHHKAX YIpo3
[
HucTpy™meHTapHit
HEUYETHOIT TOTHKH
Fuzzy Toolbox Oxcneptsl | AC
MPOrpaMMHOTO
mpomykTa Matlab

IIporHo3upoBaTh (PACCUHTHIBATE 0XKHAaEMoOe
A0 3HAYEHHE PHCKA Hapymenus b HA) ]

Pucynok 1.8 — Mogenb olieHHBaHUS pUCcKa HapyllIeHUs: THPOPMAIIMOHHOM 0€3011acHOCTH Ha

ocHoBe ER-nuarpammsr [8]

B pabGore [9] aBTOpBl yAEHSAIOT BHUMAHHE BOIPOCaM, HOCSIIUM
cnenupUuYecKkrue AacrleKThl MNPUMEHHUTEIbHO K HWHGOPMAIIMOHHBIM  CHCTEMaM
CIIEIUAJIBHOTO HAa3HAYEHUsI, TJie¢ UMHU TPEIJIOKEHA OIleHKa 3allUIIEHHOCTH PEUYeBOM
uHOpMaIMu HAa OCHOBE METO/la TJIABHBIX KOMIIOHEHT, a TakKKe IPUBEICHbI
pe3yabTaThl UCCIACIOBAHMM, BBIMOIHEHHBIX M0 JAaHHOMY Metoay (puc. 1.9). Tem He
MEHEE HAHHBIN MOAXOJ HE MAET IMOJHOU OLUEHKH HECAHKIMOHUPOBAHHOTO JOCTYIIA K
WHOOPMAITMOHHONW CHUCTEME CIEIUATBHOTO Ha3HAYCHHs, OJHAKO MOXET OBbITh
WCIIOJB30BaH B COBOKYIIHOCTH C OOIIEM CHCTEMOW OIIGHKM pHUCKa Yrpo3

MH(OPMAITMOHHON O€301TaCHOCTH.
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Pucynok 1.9 — [1apameTpbl akyCTHYECKOTO CUTHAIA, 00pa00TaHHBIE METOIOM TJIABHBIX
KOMIIOHEHT [9]

B pab6ore [10] aBTOpBI MNpPENIOKUIM MOJIEIb, HAMNPABICHHYIO Ha MpPOLECC
OOppOBI €  TPOTUBONPABHBIMU  JACHCTBUSAMHU  HHGOPMAIMOHHBIX  CHUCTEMax
CTHEIMAIFHOTO HAa3HAYEHUS ISl OpraHoB BHyTpeHHuX Aen (puc. 1.10- 1.12), koTtopas
MOXET OBITh HCMOJIb30BaHA JJI OMHCAaHWUS  B3aUMOJICUCTBHE  IPOIIECCOB,
MPOUCXOMSIINUX B HHOOPMAITMOHHBIX CHCTEMAaX B IIEJIOM.

UccnenoBanusim, CBSI3aHHBIM c uHopmarmein OTPaHUYECHHOTO
pacmpocTpaHeHus, mocssiieHa padbora [11]. ABTOpbI IpeaioKUiIu OIIEHUBATh YTIPO3bI
0€30MacHOCTH MPUMEHUTENBHO K HH(GOPMAIIMA OTPAHUYCHHOTO PACIpPOCTPAHEHUS HA
OCHOBE BEPOATHOCTHOM MaTeMaTHYECKOH MOJICIIN MMOCJICICTBUU
HECAaHKIIMOHUPOBAHHOTO JIOCTYIA 3J0YMBIIUICHHUKA. ABTOpamMu ObUI MCIOJI30BaH
MeTol MapKOBCKOro CIy4alHOro Tpouecca JJisi ONUCAHUSA JTMHAMHYECKHX
MIPOIIECCOB, MTPOUCXOJIAIINX B aBTOMATU3UPOBAHHBIX HH(POPMAITMOHHBIX CUCTEMAX.

B cBoeit paboTe aBTOpBI HCHONB3YIOT TMOKA3aTEIbHBIA 3aKOH [JISl OIICHKHU
BEPOSTHOCTU BO3JICHCTBUS YTPO3bl 32 MPOMEKYTOK BpeMeHU At, TO €CTh OIEHUBAIOT
CKOPOCTh HACTYIUJICHUS YIPO3bI B BUJIE CIACAYIONIEH 3aBUCUMOCTH:

P(t)=1-e*,
rae t — Bpems BO3JEHCTBUS yTPO3bl; A — WHTEHCUBHOCTH BO3/ICHCTBUSI.
Tem He MeHee, AJid ONMHMCAHMS JAHHOTO METOAA HEOOXOIHMMO 3HATh 3aKOH

pacmpesieieHusT BpeMEHU Mexay HactymieHueM coObituii HCJl wmm  wactoty
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peanuzanuu  ys3Bumocter B OWCHCH, a »3To He Bcerja JOCTYIHO Jis

HCCIICA0BATCIIA.

Dran npeaynpexieHus OnepaTHRHBIE MEPOTIPHATHS

[Tposenenue npopHIaKTHICCKHX
MCPOIIPHATHH 110 BLIABICHHIO JTHII,
paHEE CYAHMBIX 3d HPECTYIUICHHA
JIAHHOTO pOjia, TOCTAHOBKA HX Ha
YUET, TIPOBEICHNE
npoduIakTHUECKHX Oecen

1 Opranunsaims 3acaj

[Tonygenme oneparuBHOiL
uH(GOPMALHH O TOTOBALICMCH
HPECTYIUICHHH, IPOBEACHHE
OTIEPATHBHBIX MEPOTIPHATHI MO HX

3anepkaHne TOI03PEBAEMBIX C
LICJIBIO TIPOBEPKH

TIPEIOTBPAIICHHIO
Opranu3aHoHHbIE MEPHI

Opranusauus

Oprasuzauns KOHTPOIBHO- KOHTPOIILHO-
MPOTIYCKHOTO PEXHMa Ha (€ »| TIPOTIYCKHOTO pekKHMa B

BXOJ/1ax 00BEKTA BBIJICIIEHHBIX 30HAX
4 00BeKTa
Coszganue cayx0bl 6€30I1aCHOCTH,
pacupeenenue eé 3ajla4q 1
hyHKIHi
Texuuueckas CHcreMa KOHTPOIIs H
3 ] Texuuyeckne Mepsl >
YKPENIEHHOCTh 00BEeKTa YTIPABIEHHS JIOCTYTIOM
v v v
CucreMa OxpanHas u 1okapHas
> Cucrema OnoBeneHNs
BHICOHAOIIOACHHS CHIHATH3ALUsA
ObecrnicueHne ONepaTHBHOTO
HPOBAHUA TIPH
DuznvyecKne PEAEHPO P
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MEphI
OesonacHocTH 00beKTa
uHpOpMaTH3ATHN

Pucynok 1.10 — Mogens nporuecca 60pb0bI ¢ MPOTUBONPABHBIMU JIEHCTBUAMU B HH(POPMAITHOHHBIX
CHCTeMax CHEeNUaTIbHOr0 Ha3HAUYCHHUS IPUMEHHUTEIBHO K OpraHaM BHYTPEHHHUX Aei. DTal
npeaynpexaenus [10]
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Pucynox 1.11 — Mogens nportiecca 60pb0bI ¢ TPOTUBOTPABHBIMU JICHCTBHUSIMA
B MH(OPMALIMOHHBIX CUCTEMAaX CIEUATILHOTO Ha3HAUYEHHs IPUMEHUTENBHO K OpraHaM BHYTPEHHHX
nen. Dtan npeceuenus [10]

Dran packpbITHs

[TpoBe/icHHE ONCPATHBHO-PO3BICKHBIX MCPOTIPHSATHIT
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Pucynok 1.12 — Moguens nporiecca 60pbObI C MPOTHBOIIPABHBIMHU JCHCTBHSMHE
B MH()OPMAIIMOHHBIX CHCTEMAX CIEIUATBHOTO HA3HAYCHHSI IPUMEHUTEIFHO K OpraHam

BHYTPEHHUX Jie1. DTtan packpbiTus [10]
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Kpome Toro, naHHbIl MOAXOA HE CIOCOOEH MCHOJB30BATh KAaYECTBEHHBIE
MOKA3aTeNIM B YCJIOBUSAX ANPHOPHON HEONPEAEIEHHOCTH, YTO HE AAET BO3MOKHOCTh
€ro NMPUMEHEHUS B TUCCEPTALUOHHOM HCCIEIOBAHNM.

Hcnonp30BaHNI0 KAYECTBEHHBIX M KOJIMYECTBEHHBIX IMOAXOIOB I METOIO0B
OLICHKH YPOBHS 3alIMIIEHHOCTH MH(DOPMAIMOHHBIX CUCTEM IMOCBAIIEHBI PE3yJIbTaThI
anamu3a B pabote [12]. Takke aBTOPBI MPEATOKMIN CTPYKTYPY KPUTEPUEB OIICHKH
YPOBHSI 3alIUIIEHHOCTH MH(DOPMAIMOHHBIX CUCTEM, CBSI3aHHBIX C 0A30BOM OIICHKOM
CVSS. Tem He MeHee WMH OIICHMBACTCS ITOKa3aTeNIb BBIMOJHEHUS TPEOOBAHMIA
0€30MacHOCTH KAaK COOTHOIIEHHE KOJWYECTBA PEATM3yEMbIX B HH()POPMALMOHHOU
cucreMe TpeOoBaHMH 1O O€30MacHOCTH K OO0IIeMy KOJIMYECTBY 3a/1aBa€MbIX
TpeOoBaHMM, TpuuéM 0e3 yuéra peanmsanuu ys3BuMocTteil npumenurensHo HCJ k
TUIIEPBU30pPY Y€PE3 BUPTYaJIbHbIE MAIIUHBI.

B paGote [13] aBTOpHI yneawid BHUMAHUE HMCCIEAOBAHUSAM MOJETHU 3aIUTHI
nepcoHanbHbIX naHHbIX (I1/IH) Ha npumepe nHpopmanmoHHoi cuctemsl [lepMckoro
bummana OI'VII «Pagnouactotubiit 1ieHTp [IpuBomkckoro denepanbHOTO OKPyTa»
(puc.1.13).

WMy npenioxeH NOPSIOK OmpeaesieHus akTyalbHblx YBUM u paspabotku
YaCTHOM MOJAENU yrpo3 0€30MacHOCTH HMH(OPMALMOHHOW CHCTEMBI MEPCOHAIbHBIX
JAHHBIX. |aKkyl cHCTeMYy MOXXHO OTHECTH K 0Opa3oBaTeIbHBIM HH(POPMALIMOHHBIM
cuctemMaM. Kpome TOro, aBTOpbl 4YacCTHUYHO paccMaTpUBaIM MOJEIb Ha YPOBHE
BBITIOJTHAEMOW TTOCIIEIOBATEIILHOCTH IEUCTBUM, HAIPABIICHHBIX HA PEAIM3ALUI0 YTPO3
MHQOPMAIMOHHOW  0€30MacCHOCTH, YTO  CIEAyeT Yy4YWThIBaTh B  JaHHOM
JIVCCEPTALIMOHHOM MCCIIEIOBaHUU. TeM He MeHee NPOBEIEHHBIM AaHAJIN3 BBIITOJIHEH HA
OpPraHM3allMOHHO-TEXHUYECKOM YPOBHE 3aIUTBl M HE OXBATHIBAET BO3MOKHOCTh
dbopmupoBanus npoduieit pasrpaHudeHUs J0CTyNa K HHOOpMAITIH.

K wuccienoBanusiM, CBSI3aHHBIM C CUCTEMaMHU CIIEHHAJIbHOTO HA3HAYEHUS,
oTHocsTCsL paboThl [14-49]. Tak, B pabotre [14] aBTOpBI HCCIEAYIOT MPOLECCH s
CUCTEM CHELUMAIbHOIO Ha3HA4YeHUs IpUMEHUTENbHO K opranam MBJI Poccun.

B nanHo#t pabGoTe caenaH ymop Ha OCYIIECTBICHHE KOHTPOJS 3(PGHEKTUBHOCTH



44

GyHKIIMOHUpOBaHUS OOBEKTa C IENbI0 CBOEBPEMEHHOTO pearupoBaHUS Ha
IPOUCXOAAIINE U3MEHEHUs. DTOT MOJXOJ aHaJOTM4eH TpeOyeMoMy MOAXOIy IS
OLICHKM KOHTPOJISI IO OCBEAOMJIEHHOCTH U IMOJArOTOBIEHHOCTH CIIylIaTeNei, KOTOpbIE
o0ydaloTcs € HCIOJIb30BaHMEM  HWH(MOPMALMOHHBIX CHCTEM  CIEHUATBHOTO
HA3HAYEHMs] U CMEHSIOTCS B Ka3€HHOM BOEHHOM OOpa30BaTEIbHOM YUPEKIACHHUU C

ONPENEIEHHON MEPUOJUIHOCTBIO.
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Pucynok 1.13 — Mopenb CHI)KEHUS allpHOPHOI BEpOSTHOCTH BOZHUKHOBEeHUs yrpo3 b B pamkax
neiicteyroreit C3U st undopmarmonHoi cucremsl [13]

B cBoeii paboTe aBTOpHl  JAlOT  XapaKTEPUCTUKY  BO3MOXKHOCTEU
aMUHHUCTpaTopa O€30MacHOCTH U  ONpEeAeNAlT €€ Kak MaTeMaTHYecKylo
3aBUCUMOCTh YOBIBatomel (yHKIUU 00bEMa MPOTPAMMHBIX CPEICTB JJIS 3alllUThI
unpopmaruu ot HCJl u cOOTHOLIEHUH MEXAY TEKYyULIUMU U TpeOyeMbIMU
BEJINYMHAMH BPEMEHHBIX XapaKTEPUCTHUK KOHTPOJsA. Kak BMAHO, aBTOpaMM ITOKA3aH

noaxona Aajsd pClICHUA 3adadd OITHMHU3allMK IIPH YIIPABJICHUKW OpraHU3allMOHHO-
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TEXHUYECKUMHU CPEACTBAMU 3aIUTH HHGoOpMaIuu. Tem He MeHee JaHHBIN MOIX0] He
UCIIOJIB30BAJICS JIJIsl OLEHKM PpEIICHUS 3aJadyd [0 CBOECBPEMEHHOMY CO3J/IaHHUIO
npodmiieir 1o pasrpanmueHuto gocryna B OUWMCHUCH npumeHHTENnbHO K
OTPAaHUYCHUSIM, TPUHATHIM B JIAHHOM HCCIEOBAHUM, OTHOCHUTEJIBHO BPEMEHHU
dbopmupoBaHus npoduiae s TPyHn ciayliareyned ¢ OJIMHAKOBBIMH KPUTEPUIMHU
UH(GOPMUPOBAHHOCTH.

B paGote [15] nmns cucrteMbl cHenuaibHOTO HAa3HAYEHUs MpeJiaraercs
UCITI0JIb30BaTh METO/IbI TEOPUH BO3MOKHOCTEN. ABTOPHI MPEAIAaraloT UCIOJIb30BaHUE
GyHKIUN TPUHAJICKHOCTH C HEYETKUMM TPAaHUILIAMU JJIS OMUCAHUST B3aUMOCBSI3EH
MEXIy HapylIUTeJIeM M CHUCTeMOW 3amuTbl uHbopmanuu. Vcxons U3 moidydeHHbIX
MMH HEUETKUX PAMOYHBIX OIEHOK, MOJYYEHbl IpapuKu PYyHKUMN MPUHAIJIC)KHOCTU
JUIsl aHanu3a MHGOpPMAIMKM CPEeICTBAMU 3alllUThl U OOHAPY>KEHHEM HapyIIEHUs Ha
HACTOSIIIMM MOMEHT BpeMeHH [15] u (yHKIUI NpUHAUISKHOCTH IJs aHalu3a
uHpopMalu  cpeacTBaMU  3alllUTBl U OOHAPY>KEHMEM  HApylIeHUs  Ha
MIPOTHO3UPYEMbId MOMEHT BpeMmeHHU [15], npencraBiennbie Ha pucyHkax 1.14 u 1.15

COOTBCTCTBCHHO.
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Pucynok 1.14 — ®yHKuy npuHAIIEKHOCTH JIJIS aHAIH3a WHOOPMAITUU CPEICTBAMH 3aITUTHI
1 O0Hapy)KCHHEM HapyIICHUs Ha HACTOSIIMI MOMEHT BpeMeHu [15]
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Pucynok 1.15 — ®yHKum npuHaIIEKHOCTH U1 aHAIM3a HHOOPMAITUU CPEICTBAMH 3aITUTHI
¥ 0OHaApy’KCHUEM HapyIICHUS Ha IIPOTHO3UPYEMBbI MOMEHT BpeMeHH [15]
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ABTOpaM METOJ] TEOPUH BO3MOXKHOCTEH TMO3BOJIMJ OLECHUTH 3(P(HEKTUBHOCTH
BBOJIMMBIX HUMHU CKPBITBIX METOK B 3alIUIIAEMYI0 HH(OpMAaIUI0, 4YTO COKPATUIIO
CpeIHHE 3HAYEHUS WHTEPBAJOB BO3MOXHBIX 3HAUYEHUN BEPOATHOCTEM UX
oOHapyxeHus. TeM HE MeHee NaHHBIM METOJIOM He OblIa OIlEHEHAa BEpPOSITHOCTH
ocymiectBiaeHuss HCJ k runepBuzopy depe3 BUPTyalbHbIE MAIIMHBI CIYLIATEISIMU C
Pa3JIMYHBIM YPOBHEM MOJATOTOBJIEHHOCTH.

B paGorax [16-17] ObLI BBIIOJHEH aHAIM3 CHCTEMBI CICIHAIBLHOTO
Ha3HA4YEeHUs, BKJIIOYas BO3MOXkHbIE yrpo3sl HCJI, XOTs pe3ynbTaThl pelieHusl 3a1auu
ObUTM CBEACHBI K OPraHU3allMOHHBIM METOJaM pabOThl KaKk ¢ OOCITY>KHUBAIOIIUM
MIEPCOHAJIOM, TaK U C SKCIUTyaTUPYIOIIUM KOHTUHTE€HTOM. OHAKO, K COKAIEHUI0, 3TO
He Bcer/a sBisieTcs 3pGeKTUBHONU MEPOH.

B pa6ore [18] aBTop 060ocHOBaHHO BhIABUTaeT HC/I B cucTteMax crienuaibHOTO
Ha3HAYEHUA HAa MEPBOE MECTO MO 3HAYMMOCTH M YAaCTOTE Peau3alui HapyIIUTEISIMU.
ABTOp BBIJIEINIIA MHOXECTBO (DOPMAJIbHBIX YCJIOBHIl B BHIE 3P (deKTa BO3IECUCTBUSL
yIpo3 HapylieHus KOH(UIECHIIMATLHOCTH, YIpO3 HapyIIEHUS JOCTYIHOCTH, YTPO3
HapylIeHUs1  IEJIOCTHOCTU.  Tak  aBTOp,  BBIACISIET Uil  HapylIeHUs
KOH(PUIECHIUAIIBHOCTH BEJIMYUHY B BUJI€ KOMIIO3UIIMM BPEMEHHBIX XapaKTEPUCTHUK
MHOKECTBA U3 BOCBMHUACCITH (YHKIUNA MPEJCTaBICHUS MTPOTUBONPABHBIX JTEUCTBUIMA
N0 HECAaHKIIMOHWPOBAaHHOMY KONMpOBaHHMIO HH(popmanuu. Hcexons u3 aHanusa,
npuMmennutennbHo kK OUMCHUCH, 5310 HapyllleHHE€ BBIXOJUT Ha TMEpPBbIA IUIaH
MPUMEHHUTENIPHO K €€ ClIylaTesiM, KOTOpOoe HEOOXOAMMO MCCIEeNO0BaTh B JaHHOMN
JIMCCEePTAIIMOHHON padoTe.

ABTOp B cBOeli paboTe MpeIokKuiIa MaTEMATHYECKYI0 MOJENbh TOKa3aTess
3 PEeKTUBHOCTH 3aIUTHI UH(POpMAITUHU Yepe3 (PYHKIIHMOHATIbHBIE MEXaHU3MBbI 3aIIUTHI.
AHanmoruyHO d3TOW paboTe MJIg TUCCEPTAIIMOHHBIX WCCICIOBAHUN TMpeaiaracTcs
onucath nokazarenu HC/[ k runepBu3opy uepe3 BUPTYAIbHbIE MAIlKMHbI, OMHUPASICh
Ha UX (QYHKIIMOHAIbHBIE XapaKTEPUCTUKH.

B pabotax [19-20] aBTop mpemnaraeT oOHapy>KMBAaTh HAPYIIUTEICH HA OCHOBE

MCTOAAa BBIABJICHHA AHOMAJIBHOI'O IIOBCACHHA CY6T)€KTOB 0e3 HpC,Z[B&pPIT@JIBHOﬁ
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OLIEHKH HEIOCTaTKOB CHCTEMBI 3aIllUThl MHpOpMaIu. i1 3TOro ei mpeanararoTcs
npaBuia aHaliv3a TMOBEJEHUS CYObEKTa M OIpPEAEIOTCS MOPOTOBbIE 3HAYCHUS
KOHTPOJIMPYEMBIX CTaTUCTUYECKMX NapameTpoB. HemocTtaTkoM JTaHHOTO MeToAa
npuMeHuTenbHO K ouneHke caymarened OWCHUCH sBisercss HEOOXOIUMOCTb
OTCIICKUBAHUS UX MOBEJCHUS YK€ B XOJ€ 00yUeHUs U MOJIb30BaHUS ITOU CUCTEMOIA.
B oraumume oT 3TOro MeTona B JAHHOM JAMCCEPTAlMOHHOM HCCIIEJOBAaHUU
npeajiaraeTcsi BBINOJHUTH 3a0JIarOBPEMEHHOE TECTHUPOBAHWE CIyIIaTened s
OIIEHKH HX OCBEIOMJIEHHOCTH O BO3MOXHOCTH (IIOATOTOBJICHHOCTH) HMH
ocyuiectBiaaTh HCJI x 3ammiaemoit nndopmanuu (Ha npumepe HCJI k runepBusopy
yepe3 BHUPTyalbHbIE MAIIMHBI) U ONPENETUTh KPUTEPUM OCBEIOMIIEHHOCTH JIJIS
pPaHKMPOBAHMUS CITyIIATENEH U PACTIPEEIICHHS X B COOTBETCTBYIOLIUE TPYTIIIHL.

B paGote [21] aBTOopammu pemiaeTcs 3ajada pacrnpeieieHUs: BPEMEHHOTO
pe3epBa MPUMEHUTENBHO K CHUCTEMaM CHEUUAIBHOTO Ha3HA4eHUsA. 1eM HEe MEHee
JaHHAs 3a/1aya pacnpeiesieHrs BpeMEHHU HEe HalpaBJICHA HAa PELIEHUE CBOEBPEMEHHOMN
HACTPOUKHU MpoduUiIeH MO pa3rpaHUYCHUIO JOCTyIa, MPUMEHUTEIHFHO K TEXHOJIOTHH
TOHKUWA KJIMEHT, ISl OTAENbHBIX TPYII ciylmarened ¢ TpedyemMbIM Habopom
POTrPaMMHOr0 U TEXHUYECKOTO 00EeCTIeueHHUs.

B pabore [22] BBeAEH moKa3aTelb CBOCBPEMEHHOCTH 00paboTKu HH(pOpMaIuu
KaK BEpOATHOCTh TOTO, UTO BpeMsl peasiu3alluu Mpoueayp oopadoTku uH(popMaIuu He
MPEBBICUT  TpeOyeMylo  BENWYMHY.  AHAJOTMUYHO  JAHHOMY  ITOKa3aTellto
B JJUCCEPTALIMOHHOM  HMCCJIEJIOBAaHMM  MpeJlaraerca HCMoJIb30BaTh  MOKa3aTelb
CBOEBPEMEHHOM HACTPOUKH Mpoduiiel Mo pa3srpaHUuYEHUIO TIOCTYTA KaK BEPOSITHOCTD
TOr0o, YTO BpeMsl aBTOMATH3WPOBAHHOW HACTPOWKM HE TMPEBBICUT 3aIaHHYIO
BEJINYUHY.

B pabGortax [23-24] aBTOphl npeyaratoT MapKOBCKYIO MOJEIb CPEACTB
3alUThl ABTOMATU3UPOBAHHBIX CHCTEM CIEHHAIBHOTO HA3HAYEHUSI, B KOTOPOW OHU
UCIIOJIB3YIOT PaBHOBEPOATHBIN 3aKOH pactpeaeneHus uHbopmanuu. Tem He MeHee
TaKoOW 3aKOH He nMeeT Mecto npu peanusanuu HC/I, Tak kak OH HOCUT, KaKk IpaBuUIIo,

HOpMaHLHBIﬁ NN C-)KCHOHCHHI/IaJIBHI)IfI 3aKOHBI pacIpcacjICHUd. 210 H€O6XO,III/IMO
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YUUTHIBaTh MpH omucaHuu GyHKIUU mpouecca peamuzanuun HCJ[ KOHKpEeTHBIM
CyOBEKTOM (ClylIaTesieM, 3J0YMBIIUIEHHUKOM), YUYUTBIBAIOIIEH KaK BpPEMEHHOU
napameTp t, TaK U OLUEHKY BO3MOXHOcTel k-Toi peanmsaruu yrpo3 HCJl oTnensHoi
IPYIION CIIylIaTeNIeH.

B paGore [25] ObL1 BBINOJHEH aHaIM3 JECTPYKTUBHBIX IPOTrPaMMHBIX
Boznericteuid, Bkimoyas HCJZ. Omnako HCJ/[ k rumepBu3opy uepe3 BHUPTYyalIbHbBIE
MalIMHbl aBTOPOM HE PaCCMaTPUBAJICS.

OnucaHrio UMHUTAMOHHOW MOJENH MPOUECCOB (PYHKIMOHUPOBAHUS CHCTEMBI
CIICIMAJIbHOTO HAa3HAa4Ye€HUsi B YycioBUAX BozuencTtBus yrpo3d HC/[ mnocssmieHa
pabota [26]. ABTOpBI MpearoiaraloT CTAllMOHAPHOCTh MOJICTUPYEMBIX IPOIECCOB,
onHako guHamuka 3ameHsl  caymarenen  OMCHUCH  npumMeHMTEnbHO K
JUCCEPTALMOHHBIM MCCIIEIOBAHUSAM HOCHUT IEPUOJAMYECKHI XapaKTep, a IpPOLECCHI
HCJl B HEll CTOXaCTMYHBI M 3aBUCAT OT YPOBHS MOJATOTOBIECHHOCTH CIIyILATEIEH.
XOoTs, C TOYKM 3peHus omnucaHus 3anady o0paboTkM UHGOPMAIMH, AaBTOPHI
npeiaraloT  MOAXOA s BO3MOXKHOIO — MPEACTABIEHUS  OTAEIbHBIX (a3
OOCITy’)KMBaHUSI B BHUJC OTICIbHBIX cocTosiHui (puc. 1.16), 49T0 MOXeT OBITh
MCIMOJIB30BaHO i onucaHus 3tanoB ocymectBieHus HCJ[ k rumepBuzopy uepes

BUPTYaJIbHbIEC MAIIMHBI IPU CO3AaHUU (POPMATTEHON MOJIETTH HAPYIITUTEIS.

(1)
£

@ HekoppekTHOe QYHKUHOHHPOBAHHE
m

Pucynok 1.16 — Onucanue cocrostauii a3 oocmykuBanus C3U 8 UC CH [26]

Taxke moaxody co3gaHUs MMUTAMOHHOW MOJIENW JIJIsi ONMHCAHUS YCJIOBUH

JEHCTBUS 37TOYMBITIINICHHHUKA TTOCBAIIEHA padoTa [27], Tae onpenemnstoTcs mapamMmeTphbl
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MOAEIM M UX B3aumojelcTtBue. Tem He MeHee JaHHbIE MapaMeTpbl HeE
JETAIM3UPOBAHbl MPUMEHUTENIBHO K ONUCAHUIO TOCJIEI0BATEIBHOCTH BBITOJIHEHUS
KOMaHJ, HeoOxoauMbix s ocyuiectBienuss HCJ[ k rumepBuszopy uepes
BUpTyaJIbHbIE MalIMHbI B Hcciienyembix OMCHUCH.

B pabGore [28] aBropamu TmpeioKE€HA JIOTMKO-BEPOSTHOCTHAs MOJICIb,
MO3BOJIAIOIIAS ~ TOJMY4YWTh  3HaueHus  mokasatens  s¢pdexktuBHoctn  C3U
OPUMEHUTENBHO K aBTOMATHU3UPOBAHHOM CHCTEME YIPAaBICHUS CHELHMAIBHOTO

HaszHadyeHwus (puc. 1.17).
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Pucynoxk 1.17 — 3nauenus nokaszatens s¢pdexruBHocTd C3U npuMeHUTENBHO K
aBTOMATHU3MPOBAaHHOW CUCTEME YNPABIEHUS CIELMAIBLHOTO Ha3HaueHUs [28]

[Tonydennsie 3aBucumoctH mnokazarens 3ddexktuBHoctTy C3U MO3BOJISIOT
YTOUHATH  BECOBbIE  KOXDOUIIMEHTHl  3alUIIEHHOCTH  Pa3UYHBIX  YPOBHEH
MIPUMEHUTENIBHO K MOAENU u cpedcmay ouenku cocmosanus OUCHCH ¢ ycnosusax
yepo3 HCJl k cunepeusopy uepe3 eupmyanbHvle MAWIUHbL I OTAEIBHBIX TPYIII
cllyliaresei 3a TpedyemMble BpeMEHHbIE TPOMEKYTKH.

B pabote [29] aBTOpamu ObUIM HccheqoBaHbl (DYHKIIMOHAIBHBIE BO3MOKHOCTH
MHOTOITOJIb30BATENBCKOM  ONEPALMOHHONM CHCTEMBI CHELNUAIBHOTO HAa3HAYEHHUS
C BO3MOKHOCTSIMM pa3rpaHUYEHUs] AOCTyNa U PACIIMPEHHBIM KOMIUIEKCOM CPEJICTB
samutel or HCJI.

ABTOpamMu OBUTM TPOAHATM3UPOBAHBI  JICTICHTPATU30BAHHBIE MEXaHU3MBbI

3alllUTbl, KOTOPBIC JId KaXA0ro 00BEKTa €ro BjiIagciipbna MMCKHT BO3MOXXHOCTH
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3alaHUsl TIPAaBWJI HA3HAYEHUsI MpaB JOCTYyMa K 3TOMY OOBEKTY WHAMBUIYATBLHO M
OCHOBBIBAIOTCS HA TUCKPEILIMOHHON MOJIENU pa3rpaHUueHus JOCTYIIa.

Kpome TOro, OBUTM TpoOaHATM3UPOBAHBI IIEHTPAITM3OBAHHBIE MEXaHU3MBI
3amuTel 0T HCJl Ha OCHOBE aJIMHHUCTPUPOBAHUS MPaBWJI Ha3HAYEHUS JIOCTyNa
K 00bEKTaM, CHEIMAIbHO BBIJCICHHBIM JIMIIOM, KOTOpPBIE OTHOCSTCS K MaHJATHOM
MOJIEIM  pasrpaHWyEHUsl  JOoCTyma.  ABTOpPbl  Takxke  IpoaHaJIU3UPOBAIU
unTerpupoBannyto B OC noacuctemy Oe3zonacHoctu PARSEC. Crnenyer OTMETHUTD,
YTO pacCMOTPEHHBIA B paboTe [29] MexaHW3M pa3rpaHUYEHHs JOCTyNa BCTPOEH B
caMy OIEpallMOHHYIO CUCTEMY C MOJKIIOYaeMbIMU MOIYISIMU ayTeHTUDuKamu. J1is
MpEeAIaraéMoro aBTOpaMy pa3rpaHUYeHus TOCTyNa B ONEPALIMOHHON CUCTEME JIOCTYI
MOJIb30BATENIO Pa3pelIaeTcsi, €CiIM OH BO3MOXKEH M I JUCKPELMOHHBIX, W IS
MaHJIaTHBIX TMPaBWJI pa3rPAaHUYCHUS JOCTyNa OJHOBPEMEHHO, U 3alpeuiéH
B IPOTUBHOM CIIy4ae.

Opnnako ocobenHoctbto HCJ[ k rumepBuU30opy uepe3 BUPTYaJbHBIE MAaIlUHbI
ABJIIETCSI €r0 cocOOHOCTh MUHOBAaTh C3W omepanmoHHON CUCTEMBI M OCYIIECTBUTh
JOCTYN K KOH(QUIAEHIUAIbHOW uHpOpMaIMKu Hamnpsamyto. TeM He MeHee mOpH
peanmzanu cpeocmea ouenku cocmoanus OHCHCH ¢ ycnosuax yzpo3 HC/I,
KOTOpbIE TO3BOJISIIOT CO3/1aBaTh MPOGUIN pa3TpaHUUYCHHUS JAOCTyMa I OTACIbHBIX
TpyIN ciylatesien 3a TpedyemMble BpEMEHHbBIE POMEXKYTKH, HEOOXOIUMO YUUTHIBATh
BO3MO>KHOCTb UCIIOJIb30BAHUS TEXHOJIOTUU TOHKUM KJIUEHT.

[IpuMeHUTENPHO K JCCTPYKTUBHBIM BO3JCUCTBUSM OBLIM  BBIMOJHEHBI
uccinenoBanusi B pabore [30], rAe aBTOphl Ha OCHOBE BBIYUCIUTEIHHOTO
skcrniepumenTa onpenessitor BBX C3U1 ot HC/I. Ognako pacuérsl, cBsizanubie ¢ HCJI
K TUMEPBU30PY Yepe3 BUPTYyaJbHbIC MAIIMHBI, UMU HE paccMaTpHUBAJICS, BBUIY YETO
OTCYTCTBYIOT UX BEPOSITHOCTHO-BPEMEHHBIE XapaKTEPUCTUKH, KOTOPhIE HEOOXOIUMO
OyJeT MOJy4YUTh B JAHHBIX JUCCEPTAIMOHHBIX HCCIIECIOBAHNS HA OCHOBE HEUEMKO
Mmoodeau u cpeocmea ouenku cocmoanus OUHCHCH e ycnosuax yzpo3 HC/,
KOTOPbIE TIO3BOJISIOT CO37aBaTh MPOQWIN pa3TpaHUYCHHS JOCTyNa IS OTACIbHBIX

Ipynn ciyuaTenei 3a TpedyeMble BpEMEHHBIE MPOMEKYTKH.
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B paGote [31] aBTOpamu OBUI BBINOJHEH aHAIM3 YSA3BUMOCTEH W yIpo3,
MPEIVIOKEHA MOJENb HApYIIUTENS. U MOJENb YIpo3, TAKXKE MPEIJIOKEH OJWH U3
coco6oB 6oprObl ¢ HCJ[ Ha oOCHOBE UCIOJB30BAHUS KOMIUICKCA 3aIllUTHI
uH(GOPMAIIUU M0 TEXHOJOTUU «TOHKHM KIMEHT» M CPEJCTB BUPTYyaTU3allMU, OTHAKO
peanuzanus npoduieil mo pasrpaHUYCHUIO JH0CTya UMHU HE OMMCHIBANIACH, TTOITOMY
TpeOyeT aeTanu3anuu 1 60s1ee JeTalbHOTO UCCIEA0BaHUS B 3TONU 00JIaCTH.

Pa6ora [32] mocesmeHna mnpoOiaemMaM oOy4YeHHS HWHOCTPAHHBIX BOCHHBIX
CIEIUAIIUCTOB Ha MpUMepe UH(POPMAIMOHHON CUCTEMbl OOy4deHUs ¢ uHpopMaiueit
CIIelIMaJbHOrO Ha3HaueHus BoenHoi akanemun cBa3u umenn C.M. byaénnoro. Tem
HE MeHee paboTa aKIEHTUPYET BHUMAHHUE TOJIBKO Ha PEIICHUH MPOoOJIeM, CBI3aHHBIX
c OOydeHHEM M HE paccMaTpuBaeT BOIPOCOB [0 PA3rPaHUYEHUIO JIOCTYIA
K UH(OpMAaIUH JJIsI HHOCTPaHHBIX CITyIIaTeNIeH.

B paGore [33] BBINOJHEH aHalM3 CIOCOOOB  peaau3allud  Yrpo3
B MH(POKOMMYHHUKAIIMOHHBIX CUCTEMAX CHELUATBHOIO Ha3HAUYECHMS, @ TAK)KE OMKCAHbI
O0COOCHHOCTH MOJEJIel HapyIIUTesl MPUMEHUTENbHO K paccMaTpUBaeMON aBTOpaMu
CTPYKTYpPbI CUCTEMBI, T/I€ MIPEAJIAracTCsl ONUCHIBATh OTPAHUYECHUS U MTPEANOI0KEHUS
O XapakTepe BO3MOXHBIX JACHUCTBUM HapymuTene. TeM HE MeHee, ONHUCaHUe
JNEUCTBUN HApYILIUTENsl MPUMEHUTENIBHO K AUCCEPTAMOHHBIM HCCIEIOBaHUSM Ha
npumepe HCJl « runepBusopy dYepe3 BHpPTyaJbHbIE MAalIMHBI aBTOPaMU HE
npoBoauauck. [1oaTomMy ecTb HEOOXOOUMOCTh B pa3pabOTKE TaKOro poaa MOJENH
HapywuTenas Juisi 00pa3oBaTelibHbIX WH(MOPMAIMOHHBIX CHUCTEM C UHMOpManuen
CHEUaTbHOTO HA3HAYECHHUSI.

[IpuMEHNUTENBHO K ONPENECIECHUI0 BEPOSITHOCTHO-BPEMEHHBIX XapaKTEPUCTHUK
TEXHUYECKON  KOMITBIOTEPHOM  pa3BelKWM ObLIM  BBIIOJHEHBl  HCCJIEIOBAHUS
Y TIPEJICTABIICHBI pe3yJibTaThl B pabdoTe [34]. Pe3ynpTaToM Takoil OIEHKH aBTOPHI
OTNIPENETWINA, YTO TPHU BEPOATHOCTH OOHapyxkeHus ¢ BenuuuHod 0,9 u 3amaHum
napaMmerpa (QyHKIMHM ~pacnpeneseHus BeposTHOCTH  paBHoro 0,9, Bpews,
HEOOXOJMMOE Ha MPOBEJACHHUE TEXHUYECKOM KOMITBIOTEPHOW pa3BEIKU COCTaBISET

100 MuHYT. DTOT mapaMeTp MOXKET ObITh UCIOJIb30BAH KaK KPUTEPUN OrpaHUYEHUN
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Ha Bpems GopmupoBaHus Tpoduield Mo pasrpaHUYCHHUIO JOCTYIMa Ha OCHOBE
TEXHOJIOTUU «TOHKUHN KITUEHT.

Pabora [35] nmocBsamieHa MeToJaM  HMCCAEIOBAHUSA Ui OIHCAHUS
MOJIb30BATENICH, BBHIMOJHSIONIUM CBOIO (DYHKIMOHAIBHYIO 3aJady U OICHKH
MEXaHU3Ma KOHTpOJISI JIOCTyNa Ha OCHOBE mpoduiiel Monb3oBaTeiae B IEIX
MIPOBEPKH KOPPEKTHOCTH HACTPOEK MOJUTHUKHA OE30MacHOCTH. ABTOPHI NpEIJIararoT
pa3OuBaTh MOCIENOBATEILHOCTh COOBITUM JOCTyna Ha (parMeHTbl AESITENbHOCTU
MOJIb30BaTENSI U POPMUPOBATH MHPOPMALMOHHBIN MPOPHIb NOJIB30BATENS C LIEJIBIO
JaJbHEUIIIETO PAaHXXKUPOBAHUST MX B OJIHOPOJHBIC TPYIIbl HAa OCHOBE MATPHUIIbI
BEPOSAATHOCTEM  MEPEXOJOB, YTO TO3BOJSET  OLICHUBATH THUIOBBIE  CXEMBI
UCIIOJB30BaHUs UMM HH(GOPMAIMOHHBIX pecypcoB. OmaHako B JaHHOU pabote
pemaeTcss oOpaTHas 3ajada, TO €CTb ONpENEseTCs Mepa KadecTBa, KOTopas
MOKa3bIBAET COOTBETCTBUE TPYIIIBI U MPEJOCTABISIEMON el nHpopmaIuu.

B nanHOM guccepTallMOHHOM UCCIEA0BAHUU HEOOXOMMO ONPEEIUTh TPYIIITY
JUISL cllyliaTeedl Ha OCHOBE HAJIMYMS Y HUX ONPEAECNEHHBIX 3HAHWM, YTO BIICUET 3a
coOoif  HEOOXOAMMOCTh B  pa3pabOTKe TECTOBBIX HAOOPOB Uil  OIIEHKH
OCBEJIOMJIEHHOCTH CIIylIaTesss MO KadeCTBEHHBIM TIOKa3aTensiM C IEepPEeBOJOM
pPE3YyJIbTATOB TECTUPOBAHUS B KOJTMYECTBEHHBIE OLIEHKH OCBEJOMJIEHHOCTH Ha OCHOBE
MpaBWJI HEUYETKOM JIOTMKU, a TaKXKe pa3paOOTKM HEYETKOW MOJENTU ISl OLEHKHU
BO3MOXKHOCTEN peannzauun yrpo3 HCJI k runepBu3opy uepes3 BUPTyaJbHbIE MAIIUHbI
B OHUCHUCH c onucanueM cytd MoauduKauud Tmojaxojna mno (OpMHPOBAHUIO
GyHKIUN TPUHAJICAKHOCTH, OTMMMCHIBAIOIINX KOJIMYECTBEHHO YPOBHU KOMITETCHITUH.

UccnenoBanuio CpeAcTB JOBEPEHHOW 3arpy3kd TMOCBsIIeHa pabora [36]
NPUMEHUTEIBHO K Pa3IMYHBIM ceMelicTBaM onepanuoHHbix cuctem (Windows, Unix,
Linux). OnpeneneHsl MOKa3aTeld KavyecTBa CPEACTB JOBEPCHHOM 3arpy3Kd, OJHAKO
METOJ] UX UCIOJIb30BaHUS aBTOPaMU HE OMUCHIBAJICS.

B pabotax [37-38] uMeroTcs pe3ysbTaThl aHAIN3a UMEIOIIMXCSA 0COOCHHOCTEH
UCITOJIb3yeMOT0 TPOTPAaMMHOTO KOJa, KOTOphIe MpeAcTaBieHsl B Tabmuie 1.3, mpu

HCIIOJIb30BaHHUHN KI/I6€paTaK.
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Tabnuma 1.3 — Oco6eHHOCTH HCIIOTB3yEeMOT0 IPOrpaMMHOTO Koja [37]

OOBeKTHI
HaumenoBanue
— Bo3moxHOCTH pa3MeneHus OcobenHocTH
(atakn)
FEEDTROUGH VYcraHoBKa 1BYX Juniper: Coxpansiercs npu
MIPOTrpaMMHBIX 3aKJIaJI0K ns5xt, ns25, obnoBiennu OC
BANANAGLEE u ns50, ns200,
ZESTYLEAK ns500 u ISG
1000
GOURMETTROUGH | CkpsiBaeT 3aKi1aiky Hexotopsie Nmeercst BO3MOXHOCTD
BANANAGLEE u MOJIENHN I10JIb30BATEIbCKON
MO3BOJISIET €€ COXPAHUTh Juniper HACTPOUKH
MIOCJIE 3arpy3KU WU
obnoBienust OC
SOUFFLETROUGH | 3aknanka ans BIOS Juniper SSG | Bo3moxHO ynanéHHoe
500 u SSG OOHOBJICHHE U yCTaHOBKA
300 cepun
SCHOOLMONTANA | Monudukanus BIOS Juniper CoxpaHnsieT 3aKJIaJIKu pu
J-cepun OOHOBJICHUU U 3aMEHE
OC, B TOM yHcIe U pU
¢duznyeckoil 3ameHe
dutern kapThl poyTepa
SIERRAMONTANA | OGecrieunBaet Juniper AHaJIOrM4HbI
IIPUCYTCTBUE CETEBBIX M-cepuu SCHOOLMONTANA
3aKJIQJIOK
STUCCOMONTANA | ObecrnieunBaet Juniper AHaJIOTUYHBI
MIPUCYTCTBUE CETEBbIX T-cepun SCHOOLMONTANA
3aKJIaJI0K
Pe3y.HBTaTBI I[aHHOfI pa6OTBI IOKAa3bIBAKOT HEU3MEHHOCTH HCKOTOPBIX

MPOTPaMMHBIX 3aKJIaJI0OK MPU MOAU(PUKAIIUN ONEPALIMOHHBIX CUCTEM, UTO ONPEACIIsSIeT
U TIOITBEPXKIAET HEOOXOoAMMOCTh B wuccienoBanuu mpoieccoB HCJ[ Ha ypoBHe
KOMaH/I.

B pa6ote [39] oxHoii U3 3amay, pemaeMbIX aBTOpaMu, SIBISIETCS ONpeeTIeHUe

KPUTEPUEB MHOTOKPUTEPUAIIBHOMN ONTUMU3ALUU Ha  OCHOBE METOIA

IIOCJICA0BATCIIbHBIX YCTYIIOK, KOTOpLIfI BKJIFOHAECT OLICHKY OUKINYCCKOT'O

OoOCITy>KMBaHMSI B  BHUJE  aNNpPOKCMMAIMA C  HUCIOJB30BAaHMEM  3aKOHA
MICEBAOCOXPAHEHHUS, MPEIJIOKEHHOTO DBEPUTTOM. TeM HEe MEHee, MPUMEHUTEIBHO K
MOJENr U cpeacTBy BhisiBIeHUs yrpo3 HCJI x mHbopmarmu B BUPTyaIbHOU cpefe
OUCHUCH, 1noCTpO€HHOW ¢ TPUMEHEHHEM TEXHOJOTHMH «TOHKUH KIUEHT», C
aBTOMaTH3allMel Mpoliecca co3laHus NMpoduieii HACTPOEK pa3rpaHUYEHUs TOCTYIa

JUIS cyluaTeneil Heo0XoauMa JeTaln3alns BECOBBIX KOAPPUIIMEHTOB.
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AHnanornyHo pab6ore [40], rae aBTOp BBIMOJHWI KOPPEISIITUOHHYIO OIICHKY
yIrpo3 0e30MacHOCTU M CIOCOOOB WX HEUTpaIu3alud, B JTAHHBIX JUCCEPTAIIMOHHBIX
UCCIICIOBAHUSIX ~ HEOOXOJMMO  OLEHUTh  B3aMMOCBA3b  MEXKIY  OIICHKOU
OCBEJOMJIEHHOCTH CIIyIIaTeld U OLEHKOW BO3MOYKHOCTEN peasm3anuu uM yrpo3s HCJJ
K runepBu3opy uepe3 BupTyanbHble MamHbel B OMCHUCH. OnHako Ha HacTtosiee
BpeMsi UMEIOTCSI  TOJIbKO  KAueCTBEHHbIE OLIEHKH, KOTOpbIe  HEOO0XOIUMO
npeo0pa3oBaTh B KOJUICCTBEHHBIC OICHKH.

Ucxons u3 knaccudukanuu yrpo3 0€30MacHOCTH MHGOpPMAIMM U UX BHUJIOB,
BBITIOJTHEHHBIX B pabdote [41], npumenutensHo k uccienxyemoir OMCHUCH e€ moxHO
OTHECTH K TOMY, 4YTO HMCTOYHHUKOM YTpO3bl SBISETCS YEJIOBEUYECKUU (PakTop,
amnmapaTHble WIM MPOrpaMMHBIE CPEICTBA; UCTOYHUK YIPO3bI SBISETCS BHYTPEHHUM;
MCTOYHUK yTpO3bl HAMPABJICH HA HApyIIeHHE KOH(MUICHIIMATLHOCTH UHGOPMALIUUA U
ABJISIETCA NPEAHAMEPEHHBIM; JUIUTEIBHOCTh BO3JICUCTBUS HMCTOYHUKA YTPO3bI
MEPUOANIECCKUMN.

OcoOeHHOCTH apXHTEKTYp OINHCaHbl B paboTe [42] Ha OCHOBE MPOTOKOJIOB.
OnHako HCMHOJIb30BAaHUE TMPOTOKOJIOB B JAHHOM JUCCEPTAllUOHHOW paboTe He
UCCIIeTyEeTCs.

B paGote [43] onucanbl MOAENb aTak, MOJENb HAPYIIUTENS, MOJEIb MOTOKOB
BO3JICMCTBUM, MOJIETh OIIEHKH YPOBHS 3alIUIIEHHOCTH MTPOTPAMMHOTO O00ECTICUCHHUS,
MPUMEHUTENHHO K CJIIOXKHBIM OPTaHU3AIIMOHHO-TEXHUYECKUM CHCTEMaM, YTO TpeOyeT
yTOYHEHHUs 0COOCHHOCTEH i1 Mojesu HapymuTess npumenuTenbno k OMCUCH.

MareMartuueckasi MOJeIb HApyIIUTENs TaKKe MpeacTaBieHa B padbore [44], rie
OIICHUBAIOTCS BEPOSITHOCTU OIIMOOK IMOCJIEI0BATEILHOCTH JEHCTBUN HAPYIITUTEIIEM,
WX BO3MOKHBIX OIIMOOYHBIX JICUCTBUH, a TAKXKE TPYJAOEMKOCTh MIOUCKA HAPYIITUTEIEM
HE0OXO0MMON HH(pOPMAIMU. AHAJIOTMYHO TOCIETHEMY KPUTEPHUIO OIEHKH MOKET
OBITh MCIOJIb30BaH KPUTEPUN OCBEIOMJIEHHOCTH HAPYIIUTENsS, KOTOPHIA TMO3BOJIUT
OIICHUTh BO3MOXKHBIC ICCTBUSI HAPYIIUTENIS IO HaYala UX BBITOJIHECHMUS.

PaGoTter [45-48] oTpaxaioT WCCIEIOBaHUS 1O OIKCAHUIO IPOIIECCOB,
CBS3aHHBIX C 3alIMTOM MH(OpPMALMK B CETSAX PA3NIMUYHOIO THUIIA, YTO HAKJIAJbIBAET

CBOIO crenu(duky 3a CU€T HCIOJb30BaHUSA MPOTOKOJOB PA3IUYHOTO YpOBHA (OT
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(bU3UYEeCKOro A0 MPUKIATHOTO) B HUX. TaKue CETH MOTYT OBITh HCIIOIB30BAHBI IS
oOpa3oBaTenbHbIX HMH(GOPMAIIMOHHBIX CHUCTEM C HHQOpManuend CHeruaibHOro
Ha3HAYEHUS TOJBKO B paMKaxX TEPPUTOPUATBHON MPUHAJICKHOCTH K ONPEICTIEHHOMY
Ka3éHHOMY 00pa3oBaTelbHOMY YyUpexJeHHI0. B naHHON auccepTalluOHHOW paboTe
TaKHe UCCIICOBAaHUSI HE TTPOBOIUIHCH.

Pabora [49] onuceiBaeT MoOIENb HApPYWMUTENs I ITPUMEHUTEIBHO
K peal3aluu ya3BUMOCTH Kilacca uHbeknu SQL-koga. Mopens onucana Ha OCHOBE
JTUCKPEIIMOHHON TMOJIUTUKM Oe3omacHOCTH. B  ngaHHOW Mojenu, aHaJoTHUYHO
pa3pabarpiBaeMOil B JHMCCEPTALIMOHHOM paboTe MOJACIM HAPYLIUTENs, MPUHAT TOT
daKT, 9TO HapyIIMTEIeM MOXKET ObITh Kaxkawli mojb3oBareb OMCHUCH, BBeneHb
yTBEpPXKIEHUS U CPOPMHUPOBAHBI YCIOBHS, TIPU KOTOPHIX OMPEIEIACTCS HUCTHUHA IS
ompeieNICHUs] KOHKPETHBIX MTPEAUKAT.

B paGote [50] aBTOp OmMCHIBaE€T MOENb HApPYIIUTES UCXOAS M3 YPOBHEU
MOTHUBALMU U TOCTYIHBIX UM PECYPCOB, TEM HE MEHEE MapaMeTphbl WIIM KPUTEPUH IS
OLICHKM BO3MOHOCTEW Ka)KI0I0 HapyLIUTENS UM HE paCCMATPUBAIINCH.

Ha ocHOBe pe3yibTaToB paboThl [66] MOXHO oOmpeneisTh BHEIIHHA BUJ
3aBUCHMOCTEM  BEPOATHOCTEM  BBIABICHUS  HApPYLWIEHWHM € pa3IUYHBIMHU
orpanundeHusimMu (puc. 1.18, a-B).

[Ipumep Moaenu HENOCPEACTBEHHOTO JOCTYNa K ONEPalMOHHOM CHUCTEME
B paboTe [67] ObLT BBIMOJHEH Ha OCHOBe ammaparta cereid Ilerpu-MapkoBa, rie
aBTOPBI MATEMATUYECKU OIMUCAIM BCE UMEIOLIMECS 3Tallbl JOCTYyIa Nog0opa napoen
(puc. 1.19) u mnonyymnu 3aBUCUMOCTH U3MEHEHHUS BEPOSITHOCTH JOCTyINa OT
3aTpayMBaeMoro Hapyiureiem Bpemenu (puc. 1.20).

[IpuMeHUTENBHO K HUCCIEIOBAHMIO OINEPAIMOHHBIX CHUCTEM, HMCIOJIb3YIOIMIMX
METO/bl BUPTYaJIIbHOM 3alllUThl (BUPTyalbHbIE MalllMHBI), B padore [68] ObLIO
ONpENENEHO, YTO HAJM4YME B HUX YA3BUMOCTEH IMO3BOJSIET HAPyLIMTEISIM
ocyuiectBiassTh HCJl K TOCTEBBIM ONEPAMOHHBIM CHUCTEMaM M BUPTYaJIbHBIM
MalgHaM, €CIM HMEETCS BO3MOXHOCTh O00paboTKM WHOOpPMAIMU C Ppa3InYHBIM
YPOBHEM [IOCTyNa Ha OJHOM ¢u3nueckoM HocuTene. OHaKo, MPUMEHUTETHHO

K pabote [68], aBTOpamu cBeeHus 00 YSI3BUMOCTSIX OBLIH B3SIThI M3 MEKIyHApOIHOM
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NPEJIOKEHHOW ~ aBTOpaMH, MOXHO  BbIOpaTh  YSI3BUMOCTH,  OTHOCSIIHECS
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Pucynok 1.18 — Buj 3aBucuMOCTE# BEpOSATHOCTEH BBISBIICHUS HapyIieHHi [66]
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Pucynok 1.19 — Mopens 3TanoB A0cTyna K onepaioHHON cucTeMe Ha ocHoBe cetu [letpu-
Mapxkosa [67]
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Pucynok 1.20 — 3aBUCUMOCTb BEpOSTHOCTH JOCTYIA OT BpPEMEHU Ha OCHOBE MOJIETU ITAIlOB
JIOCTYTIA K OIEpallMOHHOM CUCTEeME ¢ UcIob3oBanueM cetu [lerpu-Mapkosa [67]

Tabmuna 1.4 — DKcnepTHBIE OLIEHKH CTATHYECKOrO aHalM3a Ha OTCYTCTBHE HE JIEKJIapUpPOBAHHBIX
BO3MOKHOCTEH [83]

3anaua [Tnardopma (361K IPOrpaMMUPOBAHHUS)
JVM (Java) NET (C#) | x86(C/C++)

B03M0OXHOCTE JEKOMITUIISIINN + + +
KauectBO mexomMomiaiun 5 5 2
[Touck ysI3BUMOCTH B JEKOMIIMJIMPOBAHHOM TEKCTE 5 5 2
Komnunsus ucnonHsieMbix ¢aitinos u3 5 4 3
MIOJTYYSHHBIX MCXOTHBIX TEKCTOB

Criucok (pyHKIIMOHAJIBHBIX 0OBEKTOB 5 5 3
Crnucok nHGOPMaIIMOHHBIX 00BEKTOB 5 5 -
Marpuna cBsizeit 1o HHGpOpMaILuu 4 5 -
Matpuna cBs3€i 110 YIIPaBJICHUIO 5 5 3
Tpaccel BEI30BOB 4 4 -

Tabnuua 1.4 chopmupoBaHa Ha OCHOBE BBINOJIHEHHOW BBIOOPKU PE3YJITATOB
pabotbl  [68] I OCHOBHBIX  3JEMEHTOB, MPHUCYIIMX  0Opa3oBaTeIbHOMN
nHOOpPMAITMOHHONW cucTeMe ¢ uHpopMaluend ChenuajibHOrO Ha3HAYCHUS U
byHKIHOHUpYOMIEeH B denepaabHOM rocyIapcTBEHHOM Ka3éHHOM 00pa30BaTeIbHOM
YUPEXKICHUN BBICIIET0 00pa3oBaHusi «BOEHHON akajgeMuu BO3TYIIHO-KOCMUYECKON
o0oponsl umenu I'.K. XKykosa» (r. TBeps).

Tak, Hampumep, B XOJe HMCCICIOBAaHWNA ObUI MPOAHAIM3UPOBAH THUIICPBHU30D
VMWare. Pesynabrathl aHamu3a aBTOpoB B paboTe [68] mokaszamm Hamuune
ysizBuMmoct CVE-2014-1208. Ncxoas U3 3TOr0 MOXKHO CHAENaTh BBIBOJ O TOM, YTO

HMCCTCA BO3MOXKHOCTh YAAJICHHOMY ITI0JIb30BATCIIIO BBI3BATH OTKA3 B 06CJ'Iy>KI/IBaHI/II/I,
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NepexBaThIBaTh U BHOCUTH U3MEHEHUs B Tpapuk. Kpome Toro, Hammyue ysi3BUMOCTH
CVE-2014-1207 naer BO3MOXHOCTh YIQJICHHOMY IIOJIb30BATENIO TAK)KE CUUTHIBATH
WA U3MEHSTH MPOU3BOJIbHBIC (PAiIbl 32 CYET UCTOIB30BAHUS BUPTYaTbHON MAIIUHBI
OIBITHBIM JIOKAJIbHBIM T0JIb30BAaTENIEM WU aJIMUHUCTPATOPOM.

Tem He MeHee naHHAsh MOJEJb TPeOyeT MOCTOSHHOTO COBEPIICHCTBOBAHUS
C TOUKH 3peHus olecriedeHuss €€ TMOJHBIM HAaOOpPOM BO3MOXKHBIX yrpo3. [laHHas
JYCCEepTalMsl HalpaBjI€Ha MMEHHO Ha KCCIEIOBaHUE BOMPOCOB, cBsizaHHbIX ¢ HC/]
K runepBu3opy depes BupryanbHble Mammmael OMCHUCH, uX 3TanoB U UCIOIb3yEMBIX
KOMaH/l, YTO pacIIMpAE€T BO3MOXHOCTH B NPEIJIOKEHHOW MOJENU MJis OLEHKHU
BUPTYAJIBHOT'O CErMEHTA.

Omnupasice Ha pe3yJbTaThl UCCIEIOBAaHUS aBTOPOB paboThl [68], HE0OX0AUMO
YUUTBIBaTh, BO-TIEPBBIX, TO, YTO MOJIEIb YIPO3 JOJKHA BKJIIOYATh B CeOsl MEpEeUEHb
NOTEHLUAIbHO BO3MOXHBIX yrpo3 (ucxoas u3 npunsaroil [IBU), xoropsie Moryt
BO3JICHCTBOBaTh Ha HWHQOpMaluio B Tpoirecce €€ o00paboTKu, a, BO-BTOPHIX,
YUUTBHIBaTh TOT MOMEHT, YTO HEOOXOJIMMO HCCIEAOBATH MpEeIHAMEPEHHbIE YTPO3bI,
KOTOpbIE TPEICTaBIAIOT CcOOOMl  IleJIeHaNpaBie€HHbIE ACHCTBUS  HApYIIUTENS
(ciymiaresnsi) MO MOMCKY M MCIOJIb30BAHUIO YysA3BUMOCTEH. [[pyrumu cioBamu, e€CTb
HE0OXOMMMOCTh B pa3paboTke TakoW (HOpMalbHOW MOJETH HApYIIUTENs, KOTOpas
no3Boimia Obl BIABIATH yrpo3bl HCJI k runepBu3opy M OLIEHMBATh BO3MOXHOCTb
peanu3alyu ysi3BUMOCTEN KOHKPETHBIM HapylIUTENIeM, 001alaloluM ONpeeaEHHON
OCBEJIOMJIEHHOCTBIO.

AHasiorngHo pabote [68| mpu MOAEIMPOBAHUHU TMPEIHAMEPEHHBIX YTpo3
HEOOXOJMMO CTPEMHUTHCSI K TIOJHOTE ONHUCAHHUs BCEX BO3MOXHBIX IyTeH UX
NPOHUKHOBEHUS, @& HE K ONUCAaHUI0O OECKOHEYHOTO MHOXKECTBA BO3MOXKHBIX
MEXaHU3MOB UX peann3auuu. [IpUMEHUTENPHO K JaHHBIM JUCCEPTALMOHHBIM
UCCIIEIOBAaHUSIM B BUPTYaIbHBIX CpelaX HEOOXOIUMO HCCIIENOBATh CrenupuiecKue
IIyTH BTOPKEHMS Yepe3 BUpPTyalbHble MammuHbl K runepsuzopy OWMCHUCH,

UCHIOJIB3YIOUINX BUPTYaJIbHbIE HHOPACTPYKTYPHl CUCTEMBI 3aIIUTHI HH(GOPMALIUU IS
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BBIOpDAHHBIX TOJIUTUK OE€30MaCHOCTH pa3rpaHUYEHHs] J0CTyna (IMCKPELHOHHOM,
MaHJIaTHOM ).

Ha ocHoBe mpencraBieHHON B padote [68] cTpyKTypHO# BepOaTbHON MOAEIn
yrpo3 Obuid BeIOpaHbl MUCTOYHHMKHU yrpo3, npucymue OWCHUCH B Buae BBIOOpKH
yTpo3.

JlanHasi CTpyKTypa BepOaJbHOM MOJENM YIrpo3, KOTOpas BKIIOYAaeT B ceOs
cBelleHHs 00 O0O0BEKTaxX arak (MCTOYHMKAX HWH(OpMAIMHM), HCTOYHUKAX YIpPo3,
O CTPYKTYpE YTpo3bl, MyTSIX WX PaCIpOCTpaHEHUS B BHUPTYAIbHBIX cpelax U T.II.,
ObLTa IPUHSTA B TUCCEPTAIMOHHBIX UCCIEIOBAHUSIX 32 OCHOBY.

Takum  oOpa3om, wuHpoOpMalOHHass 0€30MacHOCTh  00pa30BaTEIbHBIX
UHPOPMAIIMOHHBIX CUCTEM C WH(pOpMalMel CIeNuaIbHOTO HAa3HAYeHUs] BO MHOTOM
omnpenensaeTcss caMol TexHojoruel Bupryanusanuu. [Ipumenurensno k. OMCHUCH,
byHKIHOHUpYIONIeH B DeepaabHOM rocyJapcTBEHHOM Ka3éHHOM 00pa3oBaTEIbHOM
YUpEeXKIIEHUU BBICIIEr0 oOpa3oBanHus «BoeHHas akaneMus BO3AYIIHO-KOCMHYECKOMH
ooopoubr umenn [.K. JKykoBa» (r. TBepp) 1enecoobpa3Ho HCCIEAOBATH
BO3MOXXHOCTh ~ HCIIOJB30BAaHUS ~ TEXHOJOTWM  BUPTyaJHW3alldd  HA  OCHOBE
UCTIOJIb30BaHUS TEXHOJIOTUH Pa3rPaHUUCHHUS JOCTYTa «TOHKHIA KIIUEHT).

B pabore [69] paccmatpuBaetcs HoBasi koHuenius [II'b, mocTtpoenHbix Ha
TexHoJioruu AB.

B oatom cnywae AIIBP (rumepBuszop) mpeactaBisieT co00il KOMILIEKC
IPOrpaMMHOTO OOECTICUeHHs, OCYIICCTBISIONINN HAadalbHYI0 HHU3KOYPOBHEBYIO
WHUIMAIA3AINIO allapaTHBIX CPEACTB C IENBI0 CO3JaHMs HE3aBUCUMOTO KOHTEKCTa
UCIIOJTHEHMsI, TyOJIMpYIOIIero B OMpPEIEICHHON Mepe amnmapaTHYIO Cpeay peajbHOU
MainuHbI [69].

Hns  peanuzaiuu  HCJ k rumepBu3opy 4Yepe3 BUPTyalbHbIE MAIIUHbI
HEOOXOJMMO UMETh 3HAHUS, MOAXO0/IbI UM OCBEIOMIEHHOCTh O HaA0OpEe PETUCTPOB B
Bune POH, S-peructpoB, C-peructpoB pexkumamu mpoiieccopa, MSR-peructpos.
Kpome Toro, Hapymutento HEOOX0AUMO OBITh OCBEJOMIIEHHBIM O HaOOpe KOMaHI,

KOTOpbIE YIPABJSIIOT BUPTyaldbHOM MamuHoOW. Mcxoas w3 Toro, 4To SApO
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TUIEPBU30pa OTBEYAET 3a MOCIEA0BATEIBHOCTh OCYIIECTBICHHUS KOMaH/ (Omeparuii)
BXOJIa B TOCTEBYIO CHCTEMY, BbIXOJa M3 HEE MO HEKOTOPOH NpUYMHE U 00pabOTKH
COOBITHS, TIOCITY>KHBIIIETO MTPUYMHON BBIXOJIa Ha YPOBEHBb THIIEPBU30PA M3 TOCTEBOU
cuctembl, HCJI k rumepBu3opy ma€T HapYyMIUTETI0 BO3MOXHOCTH HAPYIICHUS
KOH(HIEHIIMATILHOCTH | IIEJIOCTHOCTH UH(OPMAIIUH.

[TosTOMy CyTh OIIEHKM BO3MOKHOCTEH HApyIIMTENIed MO pealu3aluud yrpo3
HCJ] x rumepBu30py AOKHA CBOJUTHCS K pa3pabOTKe TaKUMX MOJENEH, KOTOpBIE
MO3BOJISAT, WCXOJS W3 OCBEIOMIICHHOCTH HAPYIIUTENS, OMPEACIATh BEPOSTHOCTH
OOHapy’>KeHHUsI W YCTpaHEHHUs] AaKTUBHOCTH, TMPOUCXOJAIICH BHYTPU TOCTEBOM
CHUCTEMBI, Ha YypOBHE OOpPaOOTUYUKOB COOBITHM (BBIXOJAOB) WM CO3/1aBa€MbIX
npoduield pa3rpaHUYeHUs JOCTyIa HA OCHOBE TEXHOJIOTHH «TOHKHW KIHMEHT». Tak
KaK OIepariii BXOJOB W BBIXOJIOB BBITIOJHSIOTCS ammapaTHBIM oOecrieueHneM (Ha
OCHOBE BBITIOJIHEHUSI COOTBETCTBYIOIIUX HHCTPYKIUHA B KOJE TOCTEBOW CHUCTEMBI
C UCTIOJIb30BAHUEM KOMAaHJ] TMpEPhIBaHUSI TOCTEBOM OMEPAIIMOHHON CHUCTEMBI
niepeaBas yupaBJieHUE THIIEPBU30PY). DTO MOBBIIIACT 0€30MAaCHOCTh ¢ TOYKH 3PCHHS
HApyIICHUS [EJOCTHOCTA TOCTEBOTO MPOrPaMMHOTO OOECIeueHusi, OJHAKO He
HCKITIOYAET 3TO HAPYIICHUE MOJTHOCTHIO.

XO0Ts B 3TOM clly4ae COObITHS 0€30macHOCTH 00pabaThIBalOTCA OOLIUM s
BCEX TPOIECCOB MPOTPAMMHBIM KOMITJIEKCOM — THIIEPBU30POM YPOBHS MPUIIOKEHHUH,
cam mexanu3M HCJI k runepBuzopy depe3 BUPTyalbHbIE MAIIMHBI OCYIIECTBIISIETCS,
MUHYSI MEXaHWU3MBI 3alllUTBl W CcaMy CHCTeMy 3amuThl. Kpome TOro, dYacro
TUTIEPBU30D BBITIOJIHSIET YacTh padOThl 3a KOJ TOCTEBOM CHCTEMBI, YTO TaKKe
MOBBIIIAET BO3MOYKHOCTH HapymmTels pu yciaosuu ero HC/ k runepBuzopy uepe3
BHUPTYaJIbHBIC MAIIMHBI.

Mogens 3amutel or HCJ[ ma 6aze I[II'b myis ucrnonHeHWs MPOTPaMMHOTO
oOecrieueHus, He MOAUPUIIMPYEMOTrO INTATHBIMU CPEICTBAMH, OCHOBBIBACTCS Ha
uaesx MoauduKaiuyu OWHAPHOTO KOJAa TOCTEBOTO MPOTPaAaMMHOTO OOecIreyYeHus,
MPOBEPKH COOTBETCTBUS JAHHOTO KOJa PSAy OTPAaHUYCHUN B MOMEHT €r0 3arpy3Kd
TUIEPBU30POM JJISI UCIIOJIHEHUSI U KOHTPOJIS UCIIOJHEHHUs Koja 3a cueT 00paboTKu

BBI30BOB, Pa3MEIIEHHBIX B OMHApPHOM KOJE B MOMEHT ero Moaudukamuu. Takum
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o0pa3oM, MIaHUPyeTCs TOOUTHCA OONbIIEH YMPaBIIEeMOCTH MAIIMHHOTO Koja. Tem
HE MEHee, TaKOH MOJIX0J] HEBO3MOXHO PEaTH30BBIBATH B OTEPAIMOHHBIX CHCTEMaX,
NPUMEHSEMBIX B 00pa3oBaTelIbHBIX HH(MOPMAIMOHHBIX CHUCTEMax ¢ HH(popMaIuei
CHEIMATLHOTO Ha3HAYCHUSI.

[Tpu pazpaboTke GpopMaTbHON MOJEIN HAPYIIUTENS CIeIyeT 0C000e BHUMAHKE
YAETATH KJIACCy MHCTPYKIMI, KOTOPBIN TpeOyeT KOHTPOJIS CO CTOPOHBI THIEPBU30PA,
a TaKkKe 3alpocaM pas3pelieHrs] K TUIEPBU30PY Ha HCIOTHEHHUE ITHX HWHCTPYKITUH.
CrnenyeT yaenaTh BHUMaHUE HCCIEAOBAHUSAM CIEAYIONINX HHCTPYKIIUHA:

- OomepaIusaM Iepexo/ia 1 yIpaBIeHUs X0A0M UCTIOTHEHHSI TPOTPAMMBEI,
- omepanusM paboTbl CO CTEKOM;
- omepamusaM oOpaleHus K TaMsITH Ha 3alKCh U YTEHHUE.

B 3aBuCHMOCTH OT AMCUMIUIMHBI YIpaBlieHUs 0€30IaCHOCTBIO JIaHHBIM HabOp
KOMaH/1 (MHCTPYKLUI) MOXET 3HAUUTEIbHO PACHIUPSTHCA.

AdroputM paboThl THIEpPBU30pa 3aKIIOYaeTcss B 00pabOTKe 3ampocoB OT
UCIIOJHSEMOr0  MPOTrpaMMHOIO  OOecleyeHusl, TMPOBEPKH  3TOT0  3aIpoca,
pacro3HaBaHUHM CEMaHTUKUA WHCTPYKUMHU. Eci MHCTpyKIHMs Mpoluia MpOBEPKY, TO
TUTEPBUA30P BO3BpAIla€T YIPaBJICHHWE KOAY MPOrpaMMBbI, KOTOPBIH TMPOIOIDKAET
BBITIOJIHEHHE, B TPOTUBHOM CITy4yae OTMEHSET BBIMOJIHEHHUE KOAA IPOTPAMMBI.

Ucxons u3 BBIBOJOB paboOThl [69] MCHONb30BaHUE KOMIUIEKCA MPOTPAMMHOTO
o0ecrniedeHns, OCYIIECTBIIAIONIETO HAaYaIbHYI0 HHU3KOYPOBHEBYIO WHUIIMAIH3AIUIO
anmapaTHbIX CPEACTB, MOXET ObITh NPUMEHEHO Ui OpraHM3aliu Oe30MacHbBIX
BCTPAMBACMbBIX OMNEPAMOHHBIX CpEed, B CIy4yae OTCYTCTBUS JIOOBIX ammapaTHBIX
CPEICTB 3alIUThl NaMATH Ha MeJleBo miaTtdopMe Ui LETIEBbIX BCTPaHMBAeMbIX
CUCTEM BOCHHOTO Ha3HadeHWs. Takum oOpas3oM, I1enecooOpa3Ho pa3paboTaTh
aHAJIOTUYHOE MPOTPAMMHOE CPEACTBO ISl OCYIIECTBICHUSI pa3rpaHUYCHHs JOCTYTa
HAa OCHOBE TEXHOJIOTMH «TOHKHHM KJIMEHT», KOTOpPO€ IO3BOJIUT aJanTHpPOBaTh
CYIIECTBYIOIIME OMEPAIMOHHBIC CHUCTEMBI sl pabOTHl B 3allMIICHHBIX Cpeaax Ha
OCHOBE pa3TrpaHUuEHUs JOCTYIA MO0 TEXHOJIOTHN «TOHKUI KIIMEHTY.

K Hemoctarkam [aHHOTO MOAXOAAa MOXXHO OTHECTH YBEJIWYEHHE O0beMa

OuHapHOTO Koja mocie moaudukanuu B cpeaHem Ha 30-40 %, a Takxke camy
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HEOOXOIMMOCTh, IMYCTh W OJHOKPATHOW, €ro MoauduKaIiuu, KOoTopas TpeOyeT
BPEMEHHBIX 3aTpar.

B paGore [70] aBTOpHI paccMaTpWBAIOT TOMXOJ, OOECTEYMBAIOIINN
pasrpaHWYeHHe JOCTyla B paCHpeleTEHHON BBIYMCIUTENIBHON cpene. ABTOpPBI
MPEIOKUIN TEKOMITO3UIINIO WHIUKATOPHOU (PYHKIIMK KOHTPOJIS MPUMEHHUTEIIBHO K
BUPTyaJIbHBIM  coenmuHEeHHMsIM.  OOOOmEHHAsT  apXUTEKTypa  pachpeneiaEéHHON
BBIYHMCIIUTENLHON Cpellbl C BHEAPEHHBIMU CPEACTBAMU pa3TpaHUYEHUs] JIOCTyMa
aBTOpaMU MpeJcTaBlieHa Ha pucynke 1.21.

Onmpasch Ha TO, YTO apXUTEKTypa OOpa30BaTENbHBIX HWH(GOPMAIIMOHHBIX
cucteM ¢ uHpopManued CHEUUAJIbHOIO HA3HAYEHUs HMEET OCOOEHHOCTH,

aHAJIOTHYHBIC PacIpeeIEHHON BRIYHCIUTENbHOM cpee [70]:

CY M3

Koxcons ynpasnexdns
NoNUTUKaMK 4OCTYNa
KPBC

Pucynok 1.21 — ApxutekTypa pactpeaeaéHHON BEIYUCITUTEILHOW CPEJIbl ¢ BUPTYATbHBIMH
martuaamu [70]

1) uMeeT MHOXKECTBO BUPTyallbHBIX MamiuH (BM);

2) “MeeT MIMPOKUI KPYr IMOJb30BATENICH C Pa3IMYHBIM KPYrOM peIlaeMbIX
3ajay;

3) BUpTyaldbHbIC MAIIMHBI  Pa3HBIX TPYNI  MOJB30BATENCH  MOTYT
(GYHKIIMOHHUPOBATH B paMKaX OJHOTO TUIIEPBU30PA;

4) wucnoip3yeTcs MIMPOKUH CHEeKTp OOIIero W CHCTEMHOTO IPOTPaMMHOTO

oOecIieyeHus;
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5) pasznuuHbIe anmapaTHble KOHQUTYPAIUK C BUPTYyaTbHBIMU MHOTOSICPHBIMH
nporeccopamu (CPU, GPU), onepatuBHoii namsareio (RAM), BHpTyaabHBIMU
MeKceTeBbIMU dKpaHamu (BMD), ynpasiiennem BupTyanbHbiM qoMeHOM (YB domO0),
CUCTEMOM yIpaBieHUs] MexxceTeBbIMH 3KkpaHaMu (CY MD), KOHTpoJuIepoM KilacTepa
(KK), xontpomnepom obnaka (KO), koutposnepom xpanunuiia (KX), mporpammuo-
anmnapaTHbIM MeKceTeBbIM dkpaHoM (ITA MD).

B pa6ore [71] paccmarpuBaercs COBMEUICHUE HECKOJBKUX TOJIUTHK
yHOpaBleHUs AOCTYIIOM, OJTHAKO pa3rpaHUYCHUE JOCTyNa Ha OCHOBE BUPTYaTH3aI[UH
aBTOPHl HE WCCIENOBAIM, YTO OMNpEAENseT HEOOXOIUMOCTh B BBINOJIHEHUU
OPAKTUYECKUX HKCHEPUMEHTOB JJII BO3MOXHOCTM HCIOJB30BAaHUS TEXHOJIOTHU
«TOHKMU KnueHT» npu 3amure oT HC/[ k runepBu3opy yepes BUPTyaabHbIE MAILVHEI.

B pabote [72] Obuia mpeasiokeHa MojeNb, OazupyeMasi Ha OCHOBE CTaHAapTa
CVSS, onpenensitomiass BIMSHUE Ha  JOCTYINHOCTb, KOH(HUICHIIUATHHOCTD,
[EJOCTHOCTh B BHUJIEC HEYETKOTO 3HAYCHHUSA IMapaMeTpa OTCYTCTBYET, UYAaCTHYHOE,
nojsHoe. BBHIy 3TOro MOXHO ONpeAeauTb, YTO MAaKCHMaJbHOE KOJIUYECTBO
COCTOSHHIA [ISl OTHOTO CETEBOTO 00BEKTA ONpeenseTcs Kak 3°, a rpad) aTak MOXKHO
NPEJICTaBUTh DJTUMU COCTOSHUSIMU COCAUHEHHBIMU pEOpPaMM, OMMCHIBAIOLITUMHU

peanuzaiuu ysizsumocteit (puc. 1.22).

AV:N AP
AC.L CP
AUN 1P

———————— e e e e e e e e

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

AVIN AC
IAC:M cic . oAl
AUN G AVL AC
| ! AC:M C:Ci

______________________________________________________________________

Pucynoxk 1.22 — I'pad atak [72]
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B pabGore [76] aBTOpOM TPEMIOKEHBI MOJACIN I OICHKHA TOJHOTHI
TECTUPOBAHUS TIPOrPAMMHOTO OOECTICUeHUs, YTO JaéT BO3MOXKHOCThH HCIIOIH30BaTh
JAHHBIM TOAXOJ IS BBISBJICHUS TECTOBBIX OIMMOOK M METOJOB MPOBEACHUS
HE3aBUCUMBIX IKCIIEPTHU3.

B pabore [77] aBTOphl TpeqIaralOT OMHCHIBATH MPOIECCHl BBISIBICHUS
ySI3BUMOCTEW MPOTPAaMMHOTO OOECIICUeHHsT Ha OCHOBE OMHCAHHUS Ka)XJAOro JTama
W IIaroB Ha KaxjaoMm HdTame. [loaToMy 1enecooOpa3Ho aisi pa3pabOTKH MOJIEIH
HApYIIUTENS JETATM3AINI0 OCYIIECTBIATh aHAJOTUYHO TMPEAJIOKEHHOMY B paboTe

IIPOLIECCY BBISBIICHUS YSI3BUMOCTEMN.

1.3 Ananu3 noaxoaos Ajsi popmMupoBanus npoduiieil pa3rpaHuYeHust 10CTyIA B

o0pa3oBaTeIbHBIX HHPOPMALMOHHBIX CHCTEMAX

Jlns ompeneneHuss W aHaiuu3a MOJAXO0A0B Jyuisi (dopMupoBaHus mpoduei
pasrpaHUyYeHUs] JIOCTyma B 00pa3oBaTeNbHBIX HMH(POPMAIMOHHBIX CHCTEMax C
uHopMaIMel  CHEeIUaNIbHOTO HA3HAYCHHWS HEOOXOAUMO TIOHATH  (DYHKIIHIO
HA3HAYCHUS TUTIEPBU30pA C TEXHOJIOTHCH BUPTYaTU3allNH.

Tak, B paborax [78-79] BbIZENAIOTCA CICAYIONIME OCHOBHBIC (YHKIIUU

THIIEPBHU30pA:

MOHHUTOPHHI' BUPTYAJIbHBIX MAIIIWH,

IMOBBIICHHUEC CCPBHUCHLBIX BO3MOKHOCTEH KOMIIBIOTCPOB,

CHMIKCHHEC DKCINTYAaTallMOHHBIX PaCX0J0B KOMIIBIOTCPOB,

pOBEpPKa JOCTOBEPHOCTH UCIIOJIB30BAHMS KOMAH TOCTEBBIX IPOTPAMM.

Kpome Toro, wucciemyercs BO3MOKHOCTh PEATH3alUH  YIPO3bl «TOHKOTO
ruriepeu3opa» Blue Pill, mpu koropodi mnpu 3amyckKe OINEPalMOHHOW CHCTEMBI
ocymiecTBiIseTcsl e€ 3axBaT. B 3To ke Bpems ammapaTHbBIC MPEpPbIBAHUS, 3alPOCHI
JAHHBIX M AK€ CHCTEMHOE BpeMs OYIyT MepeXBaThIBATHCS TUIIEPBU30POM, KOTOPHIi

Oynet hopMupoBaTh (aIbITUBLIC OTBETHI.
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BBuny ortoro gomkHa ObITh oObOecriedyeHa JIOBEpEHHash 3arpy3ka Kak
K (pusnyeckoMy 0OOpYJIOBaHHUIO, TaK M K Cpele BUPTyaJlu3aluM (3allUTHaAs Mepa
3CB.5):

- B HMHPOPMAIMOHHBIX CHCTEMax JOJDKHA OOECIeYynBaThCS JIOBEpEHHAs
3arpy3Kka cepBepOB BUPTYyaJIU3allMi, BUPTYaJbHbBIX MAIIMH (KOHTEHHEPOB) U CEPBEPOB
yOpaBlieHUs] BHUpPTyalu3aludeld B COOTBETCTBUU € Mepod 3amuthl «ObecrneueHue
JIOBEPEHHOM 3arpy3KH CPECTB BEIUMCIUTEILHON TEXHUKIY;

- IOBEpEHHasi 3arpy3ka JOJDKHa o0ecneyuBaTh OJOKMPOBAHUE MOMBITOK
HECAaHKIIMOHUPOBAHHOM  3arpy3Kd  TUIEpPBU30pa, XOCTOBOM M  TOCTEBBIX
OIIEPALlMOHHBIX CUCTEM;

- TOBEpPEHHAasl 3arpy3ka TUIEPBU30POB O0OECIEUMBAETCS € HCIOJb30BAaHUEM
CPEICTB IOBEPEHHOM 3arpy3ku, (yHKIIMOHUPYIOIINX HAa CEPBEPAX BUPTyaAIU3alHH;

- IOBEpEHHas 3arpy3ka BUPTYaJIbHBIX MallliH (KOHTEHHEPOB) o0ecreunBaeTcs ¢
UCITOJIb30BAHUEM MHOTOKOMIIOHEHTHBIX CPEACTB JOBEPEHHOM 3arpy3Kd, OTHAEIbHBIE
KOMIIOHEHTBI KOTOPBIX ()yHKIIMOHUPYIOT B TUIIEPBU30paX.

Ucxons u3 pador [78, 79] mnst BIOS ucnonp3yroT runepBu3op MmepBoro Tuma
B Bugae CIIO, ycranaBimBaeMoro Ha cepBepe BupTyaiaumsamuu (puc. 1.23). s
3allUThl 3TOTO THUMA TUIEPBU30pa HEOOXOIMMO YCTAaHOBUTH MOJYJIb JIOBEPEHHOM
3arpy3ku 0a30BOl CHCTEMbl BBOAA-BbIBOJIA, HANPABJICHHOIO HA KOHTPOJIb
LEJIOCTHOCTH BUPTYAJIbHOIO OOOpPYAOBaHUsS, TOCTEBBIX OINEPAIMOHHBIX CUCTEM U

(ailyioB B HUX.

Mukpocxembl CMOS m FLASH m
- ¢ Kopom BIOS/UEFI

s d 0!' nepsusop | Tuna

BupTyanbHbiit
Cepsep BupTyanbHas mawmHa BIOS/UEFI m

BMPTYanu3auuu

Pucynok 1.23 — Cxema noBepeHHO# 3arpy3k — poBHs BIOS BupryansHOl HHPPACTPYKTYpPbI
C TUIIEPBU30POM NIEpBOTO THNA [78]
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Bropoii Tum runepBu3opa HEOOXOJUMO YCTAHABIMBATH HA BUPTYAIbHYIO

maiuny (puc. 1.24).

Mukpocxembl CMOS v FLASH

Ma3
_ c kogom BIOS/UEFI &

Cepsep
BUPTyanusaumum

BupTyanbHasMaWwmHa  gupryaneuii
(I | g” Q BIOS/UEFI m

-_ 4

Pucynok 1.24 — Cxema noBepeHHO# 3arpy3k — poBHs BIOS BuptyanbHON HHPPAaCTPYKTYpbI
C TUIIEPBU30pOM BTOpOro tuma [78]

Kpome TOro, umerorcs mnaTreHTbl Ha HW300pETEHUs, MOJE3HbIE MOJIEIH
U PETUCTpAIlMM TPOTpaMM, TO3BOJIIONIME COBEPIICHCTBOBATH 3(PPEKTUBHOCTD
(YHKIMOHUPOBAHUS TUTIEPBU30POB, X MOHUTOPUHT U KOHTPOJIb.

B pab6ote [82] mpencraBieH pUCYHOK, CXeMaTHYHO OTPAXAIOUIHH apXUTEKTYpPy
(GyHKIMOHUPOBAHUS TUIIEPBU30pa NepBoro tuna (puc. 1.25).

| BHpPTYaJIH3HpPOBaHHAsK Cpeaa

o A A A A T A A A T A — —
7 iRt N
Bupryaasbuas / Bupryaasuas \ Bupryaasuas
Mamuua 1 [ Mamuua 2 | Mamuua N
/
ST 5 \—/

unepsusop I Tuna

Annaparuoe obecneyenue

Pucynok 1.25 — Apxurtekrypa GyHKIIMOHUPOBAHUS TUIIEPBU30pa MepBoro Tuma [82]
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Tem He MeHee B JaHHBIX paboTax HE pacCMAaTPUBAETCS BO3MOXKHOCTD
peanu3aluy ya3BUMOCTEH Ha YpOBHE KOMAaH] THIIEPBU30pA U MX JOCTYMHOCTH, UTO
OINPEIENSIETCS YPOBHEM OCBEAOMIIEHHOCTH CIIyIIATEIIEH.

[IpuMeHUTETHHO K  OIEHKE BO3MOXKHOCTH  BBISBIICHUS  YSI3BHUMOCTEH
MPOrpaMMHOr0 KOJia TPH OTCYTCTBHM HCXOJHBIX TEKCTOB IPOrpamMM MOCBSIIEHA
pabora [83], rae BbIIEIEH Psii COBPEMEHHBIX CUCTEM MPOrPaMMUPOBAHUS, KOTOPHIE
HAa HACTOSIIIMM MOMEHT BpPEMEHHM TMO3BOJIAIOT IIPOBECTH BBICOKOKAUYECTBEHHYIO
JEKOMITWJISILUIO ¢ coOtofeHnemM TpeboBaHuii 6e3onacHocty uHpopmanuu. K takum
crucTeMaM MpOoTrpaMMHpPOBaHUsl OTHOcHTcs Oait-kom BM JAVA (Java Virtual
Machine, JVM) B Buje cieayroomux s3bIKOB IporpammupoBanus: Java, NetRexx,
Ruby (JRuby), JavaScript (Rhino), Python(Jython), Groovy, PHP (Quercus), Clojure,
Scala u mp.

Take mis wiathopmel NET, rae nmpumensiercs CLR (Common Language
Runtime), = BO3MOXXHO  HWCIOJHEHHE  KOJa,  HANMHMCAaHHOTO  HAa  SI3BIKAX
nporpammupoBanust: ASP.NET, C# , Visual Basic .NET, C++/CLI , F# , J#, JScript
.NET, Windows PowerShell, ActionScipt Virtual Machine u Microsoft P-CODE
Virtual Machine). Jns 5>TuX S3bIKOB HCXOJIHBIC KOJBI KOMITMJIUPYIOTCA B
MPOMEKYTOUHOE OWMHAPHOE MPENCTaBlIEHHWE, KOTOPOE Y)KE€ Ha JTare BBIOJHECHUS
OyJzieT nmpeodpa3zoBaHO B UHCTPYKIUHU MIPOIIECCOPA.

Ha ocHOBe pe3y/bTaToB MCCICIOBaHMS, TPOBOAUMBIX B paboTe [83] Ha ocHOBe
HKCIIEPUMEHTOB, OblIa JOKa3aHa BO3MOKHOCTbH IO BBISIBIIEHUIO YSI3BUMOCTEH KOJa,
a TaK)Ke TMPOBEIACHUIO OCHOBHBIX MPOBEPOK (M (POPMUPOBAHUS OTYETOB) B paMKax
CTaTUYECKOTO aHaJu3a Ha OTCYTCTBHE HE JCKIAPUPOBAHHBIX BO3MOXKHOCTEH,
KOTOpbIE UMU MPUBEACHBI B BUAEC TaOIUIBI 1.4 3KCIEPTHBIX OLICHOK IO S-0ayibHOU
TIKae.

Takum 00pa3om, Mpu BHITIOJHEHUN TTOMCKA U OCYIIECTBICHUU IKCIIEPUMEHTOB
M0 BBISIBJICHUIO YA3BUMOCTEW B Kojaax, peanusytommx HCJ[ k runepBuzopy uepes
BUPTyaJbHbIE MAIIUHBIMH(OOPMALIMOHHOW cHUCTeMbl OOydeHus ¢ HH(popMaIuei

CIICIHAJIbHOI'O Ha3HAYCHMUA, II€J'I€C006p8.3HO HCIIOJIB30BaTh SI3bIK CH#.
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[IpumMeHuTENBbHO K OJIOYHOW, JIOKaJIbHOW, TrJI00aJbHOM W AUCKPELUOHHOU
MOJINTUKAM 0€30MaCHOCTH ObUIM M3JI03KEHBI Pe3yJIbTaThl UCCIIeN0BaHUM B padoTe [84]
B BUJE HX (OpPMANBHOTO 3a/JaHHS Ha OCHOBE IPAaBWJI COTJIACOBAHUSA IPU3HAKOB
JOMMYCTUMOCTH aBTOPHU3ALIMM, YTO SIBISETCS OCHOBOM JUIsl pa3rpaHUYEHHs] JOCTyIa
II0JIb30BATEIIEH.

bazupysicb Ha pesynbTaTax padoThl [85], MOXKHO cJieflaTh BBIBOJ, UTO IMpHU
UCIIOJB30BAaHUM «TOHKOTO KJIMEHTa», CEpBEp MMEET CBOU OTIWYUTEIbHBIE
O0COOEHHOCTH, KOTOPBIE BIUSIOT Ha PabOTy ONMEPAMOHHBIX CUCTEM M ONPEIEISIOT UX
koH(purypauuto. Ilostomy mnpu wuccnenoBanun HCJ[ x runepBuzopy uepes
BUPTyaJbHbIE MAILIMHBI 11€J1€CO00pa3HO ONPEAEIATh MOCIEI0BATEIbHOCTh ACHCTBUIMA
HapyLIUTENs HA YPOBHE MCIOJIb30BAHUSI CUCTEMHBIX KOMAaH]I, YTO MO3BOJUT CO3/aTh
0oJiee TOUHYIO MOJIE/Ib HapYyIIUTEIS.

B pabotax [86-87] paccMmaTtpuBaroTCsl pa3TudyHble BAPUAHTHI HACTPOEK TOHKOTO
xiueHTa (puc. 1.26). B paGorte [88] mpeacraBieH alropuTM HACTPOHWKH TOHKOTO

KIIMCHTA IIPUMCHHUTCIIBHO K 6eCHp0BOI[HI>IM CCTSM.

1. TpagHIHOHHAS padoTa Mo X-MPOTOKOTY

X-mpuiIoKeHNe WK YIATCHHELT
pabouuit cTon

X-macrineit
(X-cepeep) MHo3KecTBeHHEIE HTEPALIHH "3arpoc-0TEeT" KDE, Gnome 1 T.1.
(X -zompenT)

JloxaneHELT Hecsxarsiit X-tpadir

2. Mcnoap30BaHHE TEXHOMOTHH NX

Al N 4 . o
Tourwit KIMEHT (TEpMMHAT) TepmunaneHelit ceppep NX
NX Proxy " - " NX Proxy
- E;ﬁ?:fﬂ;:iiﬁ;;; - -npunoKeHIe MM YAANEHHEIT
JoransHELE (cepBepHEI S [E—— X nparezca paboumit cTon
X-mucrineit o - pesam) — pesiamt) NX Agent KDE. Gnome 1 T.11.
(X-cepeep) NX-npotoxon (X-rom1enT)
b w b »
3. OpHOBpeMeHHAd PafoTa C PAZHEIMH areHTAMH NX 7 X
TepmuHansHEL cepBep
EDP
= N NX Desktop [ ” Windows Terminal Server
Tousmit KMMeHT {TepMHuHAT )|
NX Proxy Ureparpn: "zanpoc-oteeT" NX Proxy
- & X-nprnoxenn cEeeHy . X-npHmosKeHHEe MITH YHATeHHEIH
ﬂomBHE“f’I (cepeeprpIit K MHHIMYMY (RIMeHTCEN X-nporozea paboumit cTon
X-micrinedt PEEIIM) - NX pesmM) NX Agent [« KDE, Gnome 11 T.11.
(X-cepeep) ~ApoToRon (X-xmienT)
VNC/REF
. o NX Viewer |- VNC-cepeep
t »

Pucynok 1.26 — OquH 13 BapuaHTOB HACTPOEK «TOHKOTO KieHTa» [86]
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Uccnenosanus posieBoro pacnpeieieHus 10cTyna npoBOAWIKNCE B padbote [89],
r7ie MpejcTaBieHa Kiaccudukamnus nHGOpPMAIlMA U paclpeiesICHUE MpaB JI0CTyIa Ha
npumepe AUC OCCII, ocHOBBIBasCh Ha pa3feleHud HHQOpPMAIMH IO YPOBHIM
CEKpPETHOCTH M  KaTreropusm. Takod moaxoa  Tpolle, YeM  3amloJHAThH
HECTPYKTYPUPOBAHHYIO MaTpHILy aoctymna. Tem He MeHee, mpuMmeHuTensHo k MC CH,
paccMaTpuBajgach HEOOXOIUMOCTh HCIIONB30BAaHUS TOJIBKO KOH(DHICHIIMATEHOMN
nHpopMaruu.

Pemenne, mnpenacraBneHHoe B «ToHkoM kiaueHte» g1 AUC  ®OCCII,
o0OecrieurBaeT KOMIUIEKCHYIO 3alUTy KOH(UICHIIMATBHBIX JAHHBIX U 0a3upyeTcsl Ha
TPEX YPOBHIX 3alUThl, HAXOJSAIIUXCS B PA3IMUYHBIX (PYHKIIMOHAIBHBIX YaCTIX
TPEX3BEHHOTO MPUIIOKECHUS.

[TepBbIil ypoBeHB 3alIUTHl 00ECIIEYMBACT pa3TpaHUUYCHUE JIOCTYMA HA ypOBHE
MEHIO M €ro 3JIEMEHTOB, KOTOpbIE OOECIEeYMBAIOT MEPEXO0Jl K BUTPUHAM JaHHBIX,
U DJIEMEHTOB J3THX BHUTpUH (Tabmmi, rpadukoB, mnaHeneil). B srtom ciayuae
HE00X0MMO (GOPMHUPOBATH CIICHIMAIBHBIC CUCTEMHBIC TAOIHUIBI B 0a3e JaHHBIX JIJIs
Ka)XJIOr0 T0JIb30BaTeNs (CIylIaTens), a TakXke TaOJMUIbl C ONMMCAaHUEM POIU IS
Ka)XJIOr0 CJIyIIaTeNs, YTO OYCHb 3aTPYAHUTEIHLHO B OTPAHUYECHHOE BpEMsI HACTPOCK.
Kpome Toro, Ha OCHOBE OTHOIICHHM «MHOTHE KO MHOTHUM» JOJDKHA OBITh
chopMupoBaHa BCHOMOTarelibHas TaOyMila MoJib3oBareieid W ux pojeil. B stom
cilydyae CHCTEeMa HACTPOMKHM JOCTYIIa TOJIb30BaTENIeH SBISICTCS THOKOW M IMO3BOJISICT
MPOU3BOJIUTH Pa3TPaHUYCHHE TIPAB JOCTYIA K TOW WM MHOW YaCTH OCHOBHOTO MEHIO.

[Ipy wWcronp30BaHWM TAaKOTO TOAXOJAa Ha YPOBHE TOHKOTO KJIIMEHTA
oOecrieuynBaeTcs  pa3rpaHWYCHHUE  JOCTyla CO  CTOPOHBI  ABTOPH30BAHHBIX
MoJb30BaTeNIe K pecypcaM cucTeMbl. Pa3paOoTaHHOE pelIeHUE TMO3BOJISET
aIMUHUCTPATOPY THOKO HACTPOUTh W YMPABIATH JOCTYIOM IIOJIb30BaTEICH Ha
KaXXJIOM YPOBHE.

Pemrass aktyanpHyro 3amadyy B cucTeMax (eaepalibHOrO YpOBHS B
pasrpaHUYEeHUH JOCTyNa K pecypcaM, NPEMIOKEHHOE pelIeHne O0a3upyroT Ha

KOMIIJICKCHOM IIOAXOJA€ K 3aJa4c 0e30ImacHOCTH Ha TpéX YPOBHAX: Ha YPOBHC



70

BU3YQJIbHOTO OTOOpaXEHUS MEHI0, 3JEMEHTOB BHUTPUH [JAHHBIX, Orpaxxaas
MoJIb30BaTeNie OT KOHGUIACHIMANBHOW JUIsi HHUX HWH(OpManuu; Ha YpPOBHE
JIOKyMEHTOB, Ha3Hayasl JOKYMEHTAM U IOJIb30BATENs] METKH O€301aCHOCTH W TPYIIIIbI
JOCTyNa; U Ha ypoBHE 0e30MacHOCTH 0a3bl JAHHBIX, TJ€ OrPAaHUYUBACTCS JIOCTYI
HEIMOCPEJICTBEHHO K oOBbekTam 0a3bl JaHHBIX. TakuM oOpa3zoMm, (GopMUpOBaHUE
3AIMIIEHHON CUCTEMBI C THOKMMH HAacTpOMKaMy O€30IaCHOCTH U C aBTOpU3ALUEN
yepe3 0a3y MaHHBIX 3aHUMAET OYEHb MHOTO BpPEMEHM, 4YTO HE YAOBIETBOPSET
TpeOOBAHUSM, NPEIBABIAEMBIM K 00pa30BaTeIbHBIM HH(POPMALIMOHHBIM CUCTEMAM,

MHorue ucciaen0BaHus HAMpPaBIEHbl Ha pa3pabOTKy MpOrpaMMm, pean3yronX
OTIeJbHBIE  (DYHKIIMM  XpaHEHUS JaHHBIX B  cucreme. [IpumMeHUTENHHO
K (DYHKIIMOHMPOBAHUIO TPOTrPaMMBbl KaK TOHKOT'O KJIMEHTA MPHU JTOCTYIE K CUCTEMHOM
peanu3alyy MOCPEACTBOM MPOrPaMMHONM MPOCIOWKH, BhIMOJHEHHOW B Buae REST
API, Obia mocesmieHa pabora [90] B BuIae CBHIETEIILCTBA HAa PETHUCTPAIHIO
IpOoTrpaMMBbl, pa3pabOTaHHOW Ha s3bIKaxX mporpamMmmupoBanus JavaScript u Python.
Emé ogHO CBUAETENHCTBO HA pETUCTpaIMio mporpammsel [91] aBTopsl pazpabdboTranu
JUISl YTIPABJI€HUST WHTETPUPOBAHHBIMU MEXAY COOOW CEpBEPHBIMH MOJIYJSIMU Ha
OCHOBE  IIPEJABAPUTEIBHOM  HACTPOMKM  BHUPTyaJdbHbIX MamuH. (OCHOBHOM
COCTABJISIFOLIEN IPOTrpaMMBbl  SIBJISIETCS. BO3MOKHOCTH YIIPABJIECHUS CEPBEPOM IS
3arpy3kd TOHKUX KJIMEHTOB, YTO TMO3BOJISIET € aBTOMAaTU3MPOBATh NEPBUYHYIO
HACTPOWKY BHUPTYaJIbHOM MAIlIMHBI, PE3€PBHOE KOMUPOBAHHE KOHPUTYpAIUH
BUPTYaJIbHOM MAalllMHbI C HMCIOJIb30BAaHUEM SI3BIKOB TporpammupoBanus Python u
Bash Shell Script.

B pabGore [92] mpencTaBieHO CBUIETEIHCTBO HAa PETUCTPAITUIO MPOTPAMMBI,
NpeIHa3HAYeHHOE JJIsl OCYILECTBIECHUSI (PYHKIIMOHAIBHBIX BO3MOKHOCTEW (PPOHTIHA
CUCTEMBI B BHUJEC TOHKOTO KJIMEHTa W paboThl ¢ MoObIM OpayzepoM. Kpome Toro,
porpamMma I03BOJISIET OCYIIECTBIIATh TAaKHE IPOLIECCHI, KaK JIOTMPOBAHHUE BCEX
IpOLIECCOB  CUCTEMbl M  pa3rpaHUYECHHE TPaB  MOJIb30BATENEH  CHUCTEMBI
C HCTIOJIb30BAaHUEM  S3BIKOB mporpammupoBanus: Bash, SQL, Java, HTML,

JavaScript, Python.
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B pabote [93] mpenacTaBieHO CBHIETENBCTBO HA PETUCTPALIMIO TPOrPAMMBI,
NpeHa3HAYCHHOM /JIsi HACTPOUMKHK paspelnieHuil B TOHKOM KiMeHTe (Ha y3ie Project
Web App) ¢ ucnosnp3oBaHrueM s36IKOB TiporpamMmmupoBanus: C#, Asp.Net.

CornacHo pabotre [94], ToHkuii (Opay3epHblil) KJIHEHT TO3BOJSET
UCIOJIb30BaTh SciVi 0e3 yCTaHOBKM Ha KOMIIBIOTEp IMOJb30BATENs KAaKOTO-IH00
CTHEIMATU3UPOBAHHOTO IPOrPAMMHOTO 00ECTIeUeHUs, UTO JAET BHIUTPHIII BO BPEMEHU
npu pasrpanudenun gocryna s rpynn ciaymareneit OMCUCH, uto tpedyer Ooee
JETAIbHOTO BHUMAaHMUS TPH PEIICHWW 3a7add pPa3padOTKH CpEeNCcTBAa OICHKHU
cocrossaua OMCHUCH B ycnoBusix yrpoz HCJl cozmaér mpoduim pasrpaHudeHus
JOCTYTIA JUIsl OTJENBHBIX TPYIII CIyIIaTeNiel ¢ y4€TOM OIIEHOK BHOBb MTPUOBIBAIOIIETO
KOHTHHTEHTa, €r0 KOMIIETCHIMH, C OrPaHWYCHHSIMH Ha COCTaB U COJCp)KaHHE
MPEIOCTaBIIsIEMON UM y4eOHOU MH(pOpPMALUA B BUJIE MPOTPAMMHBIX M TEXHHUYECKUX
o0ecrieueHni, U CBOEBPEMEHHOCTBIO OCYLIECTBJIEHUS MNpoQuiIed HACTPOEK 3a
TpeOyeMble BpEMEHHBIE POMEKYTKH.

Taxxke Tpu peleHurd HSTOW 3a7aud HEOOXOJUMO YUYHUTHIBATH PE3YyJIbTAThI
pabotel [95], B KOTOpO# MpPEIIOKEHO B COACPNKUMOE IHEPrOHE3aBHCUMOM (HiIdIi-
NaMsITH UCIIOJIb30BATh JOMOJHUTENBHBIN OJIOK C KITMEHTCKOW YacThi0 TPOrPaMMHOTO
o0ecrieueHnss «KTOHKOTO KIMEHTay.

Cxematnuno B3ammocBsizb CPJl mpum nmpepocraBieHuMr IOJB30BATEISIM
(cyObekTaM) HeOOXOIUMBIX pecypcoB (0OBEKTOB) MPH OOYUYEHUH C UCIIOJIb30BAaHUEM
uHGOpPMAIIMU CTIEIIMAaTIFHOTO Ha3HAYEHUS TPeCTaBlieHa Ha pucynke 1.27.

YpoBeHb U HaIMpPaBJICHHOCTh MOJTOTOBKH CIyIIATeNe M WX KOMIICTEHIUH,
KOTOpbIE TO3BOJIMIU OBl peaan30BaTh Yrpo3bl HECAHKIIMOHWPOBAHHOTO JIOCTYTIA
(HCI) x zamummaemort mHdpopmaruu B OUC, B Hacrosiiee BpeMs MOTYT OBITh
MIPEJICTABIICHBI ClieMytonuM obpazom Ha puc. 1.28.

OTO HeraTMBHOE OOCTOSITENBCTBO MOXKET OBITb MPEOAOJCHO IyTeM
UCTIONIb30BAaHUSl TEXHOJOTUH BHUPTyalW3allid, KOTAa [UIsI KaXKIOW TPYIIIBI

CllyliaTesJed CcO3/JaeTcs CBOsl BUPTyajlbHas MalllMHA, YyIOpaBiseMas OOIIHUM
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runepBu3opoM. Takoi MOIX0J MOXET ObITh MPEACTABICH CXEMAaTUYHO HA PUCYHKE

1.29.

Crnenndika neKIMOHHOTO,
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Pucynok 1.27 — Bzaumocssizp CP/] u pecypcos OMCUCH
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Pucynok 1.28 — CP/] nyiis OMCHUCH B HacTosimiee Bpemst
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[pennoaerine:
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Pucynok 1.29 — Ipennaraemas CPJI s OMMCUCH

B manHOM amccepTallMOHHOM WCCIICIOBAHWM TIPEIOIAraeTCs MMEHHO Takas
CUCTEMa pa3rpaHUYCHUS 711 MHPOPMAIIMOHHON CUCTEMbI 00yUeHUs ¢ HHPOpMaIUeH

CIICOHUAJIbHOI'O Ha3HAYCHUA.

1.4 BeiBoasbl

Takum oOpazom, B iepBoi riiase O6bu1 BoiNoHeH aHanu3 OMCHUCH, k koTopbiM
otHeceHbl IC, mpuMeHsiemMble B 00pa30BaTeIbHBIX YUPEXKICHUAX, TPUHAIJICKAIINUX K
CWJIOBBIM CTPYKTYypaM, KaKk OOBEKTOB HCCIIEIOBAaHUMN, MOKa3aHbl OCOOEHHOCTH UX
NOCTPOCHUSA U (PYHKIIMOHUPOBAHUS, BPEMEHHBIC XapPaKTEPUCTUKH MEPEHACTPOUKH
o0pa3oBaTeNbHBIX HMHGOPMAIMOHHBIX CHCTEM C HWHGOpMaAIUEH CHeuaIbHOTO
Ha3HAUYEHUs B XOJE€ aBTOMATHU3alUU OOY4Y€HHsS PpA3JIUYHBIX KOHTUHIE€HTOB
ClIylIaTesei, cocTaBa 3allUIaeMoil MHPOpMAIMH U NPUMEHSEMOI0 CHUCTEMHOIO U
NPUKIAAHOTO0 TporpaMmHoro obecnedenuit. Kpome Toro, naHa xapakrtepucTuka

HMCHOIIUXCA B HPOrpaMMHOM oOecrneyeHun YHSBHMOCTeﬁ, INPUMCHACMBIX  IJIA
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DKCIUTyaTalluM SKCIUIOMTOB, U HAa JTOM OCHOBE ompeneneH coctaB YbU, xoropsie
MOTYT OBITb pEaJu30BaHbl BHYTPEHHUMHU HApYLIUTEISIMU — I[OJb30BATEISIMU
OUNCHUCH u3 cocTaBa pa3IMYHbIX KOHTUHTCHTOB ciymarenei. B pe3ynbraTe aHanuza
OBUIO ONpEJENICHO, YTO ISl OCYIIECTBICHUSI HACTPOEK MpO(UiIe TOHKOTO KIHEHTa
M0 TEXHOJOTMU BHUPTYAIbHBIX MAIIMH HEOOXOJUMO YYHMTHIBATH OCBEIOMIIEHHOCTD
clymaTess, TaK KaK BO3HHUKAeT NPOTUBOPEYHE MEKIY HEOOXOIUMOCTBIO
MPENIOCTaBICHUSI JIOCTYNMa K OJJIEKTPOHHBIM 0a3aM JaHHBIX C MaTepuaioM st
oOy4eHHs clyliateaed pa3HbIX KOHTUHIEHTOB, a TaKXe K MPOrpaMMHOMY H
anmnapaTHOMY (TEXHHYECKOMY) 00€CIIEUEHHIO TMpoliecca 00yYeHUsI U OrPAHUYECHUSAMHU
Ha JIOCTYII, 00YCJIOBJICHHBIMH T€XHOJIOTHEN «TOHKUI KIMEHT.

Jlanee mpoBelEeH aHAIM3 CYUIECTBYIOUIMX MOJENEH HAapyUIUTENls € TOYKU
3peHus Bo3MOkHOTO ux npumeHenuss B OMCHCH, yka3aHbl peain3yemMble IIPU 3TOM
IOPUHLIMIIBI pa3TpaHUuEHusl JocTyna (AUCKPEUMOHHbIN, MaHAaTHBIM WK POJIEBOM) U
YCIOBHSI WX pealu3aluy, JlaHa XapaKTepUCTUKa CIOCOO0B pa3rpaHUyEHUs,
OCHOBAHHBIX, B TOM 4YMHCJIC, Ha BEICHHHM YUYETHBIX 3allUCEd U YCTAHOBJICHHUU
MOJHOMOYMK cpeactBaMu  omnepanoHHbix cucteM B OUMCHCH, a Takxe Ha
NPUMEHEHUN CHELHAIbHBIX CPEACTB M CHUCTEM pa3rpaHuyeHus jgoctyna. B
pe3yibTaTe aHaiau3a ObUI0O TMOKa3aHO, YTO HEMOCPEJICTBEHHOE MPUMEHEHHUE
CYIIECTBYIOIIEH Mojie/ie HapylmuTeled B 00pa3oBaTeNbHBIX WH(POPMAITMOHHBIX
cUCTeMax ¢ MHQOpMaIMel crenuagibHOr0 Ha3HaYeHHsI OKa3bIBAETCsl HEMTPUEMIIEMBIM,
TaK Kak B HUX OTCYTCTBYET KaK rpajalusi HapyluTenaeh, OTHOCIIIMXCA K KaTerOpuu
MOJIb30BaTENIeH, Tak W cama mpoueaypa Takod rpaganuu. C ydyeToMm pe3yibTaToB
aHallu3a CYLIECTBYIOIIMX Mojenel Oblia paspaboTaHa omnucaTenbHas MOJEb
Hapywmutens ans OMCHUCH, coneprkaiias kiaccupuKalnio HapyuIuTene u3 cocraBa
pa3IMYHBIX KOHTHMHIEHTOB  CIYILIATENE, XapakTEPUCTHKY KOMIETEHIUMH WU
BO3MOXXHOCTEH MNpHMEHEHHS HMH H3BeCTHBIX crmocoooB HCJl k 3amumaemoi
uHpopmaruu B OUC.,

Jlanee ObLT MpOBEJEH aHAIW3 MPOPaOOTaHHOCTH TEMbI MCCIIEOBAHUN, B XOJ€

KOTOpPOro OBLIO YCTaHOBJICHO, 4YTO, BO-IICPBBIX, HMCCICAOBAHHA, HAIIPABJICHHLIC Ha
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pa3pabOTKy KaK ONHCATeNbHBIX, TaK © (OPMAIBHBIX MOJACICH BHYTPEHHUX
HapylIuTelIe U3 cocTaBa MOJb30BaTeNied MH(POPMAIMOHHBIX CUCTEM, MPAKTUYECKU
oTcyTcTBYIOT. Kak mpaBuio, onucaHue BHYTPEHHEIO HapYIIWUTENS BKJIIOYAIOCH B
coctaB OoJiee 00MIel onmucaTeILHON MoaeNnu yrpo3 Oe3omacHocTH mHpopManuu 03
JOJDKHOM JIeTaTu3aluy ero KOMIETeHINI 1 Bo3MOXKHOCTel. ClieZICTBUEM ATOTO CTaJlo
OTCYTCTBHUE MOJENEH KOJIMYECTBEHHONW OLEHKH BO3MOXXHOCTEW peanu3aluyd yrpo3
HCJl k runepBuzopy uepe3 BupTyanbHble MammnHbl B OMCHCH, mno3Boastommx
VYUTHIBATh Pa3IMUYHbICE YPOBHU KOMIETEHIMM CyOBEKTOB JOCTyma, a Takke
OTCYTCTBUE (OpManbHOI Moz U cpencTBa BoisiBiaeHUs yrpo3 HCJL k undopmarnmu
B BupryanbHoii cpege ONCHCH, nocTpOo€HHOW € HNPUMEHEHUEM TEXHOJIOTUU
«TOHKUW KJMEHT», C aBTOMAaTU3alue Imporecca co3fgaHus Npoduieil HacTpoek
pasrpaHUYeHMs HOCTyNa JIJIsl CITylIaTee.

Takum o00pa3om, Hay4dHasi 3ajJaya JAUCCEPTALMOHHOIO HCCJIeI0BAHUS
COCTOUT B pEUICHUU NPOTHBOPEYUI MeKIy He00XO0JAMMOCTHLI0 MHUHUMM3AIUMN
BpPEeMEHHU INPHU MepPeHacTpoiike cucreMbl pasrpanudenus nocryna 8 OMCHUCH wu3-
32 4acTOoro HM3MEHEHUs] KOHTHHIEeHTAa M KOMIETeHUHMH CYy0ObEeKTOB /[0CTyNa
(cnymiareneil) U OTCYTCTBUS MOJENIel U MeTo/1a, obecrneunBarommx (GpopMupoBaHue
npoduiiell Mo pa3rpaHUYEHHUIO JOCTyNa K WH(OpPMAIUU CIEeNHUATbHOTO Ha3HAYCHUS,
NPUMEHUTENBHO K HCIOJb30BAHUIO TOHKOIO KIHWEHTa HAa OCHOBE BHUPTYaJIbHBIX

MAIlIUH ¢ YYETOM OLIEHKH YCTOMUYMBOCTU K HECAHKIIMOHUPOBAHHOMY JIOCTYILY.



76

2 PazpaGoTka (popMasIbHOI MOIeJIM HAPYIINTEJIS 1JIs1 PAH:KMPOBAHUS
cJaylIaTeseidl Ha OCHOBE NPeodpa3oBaHMsA Ka4eCTBEHHBIX NOKa3aTeJiei

TECTUPOBAHUA B KOJIHYECTBEHHBIC OLICHKHA UX KOMHeTeHIII/Iﬁ

HeoOxomumocTs (opManbHOW MOJENM HApyLIMTENS JUIsl PaHKUPOBAHMS
CllyliaTesied Ha OCHOBE IpeoOpa30BaHUs KaUECTBEHHBIX MMOKA3aTENIeH TECTHPOBAHUS
B KOJIMYECTBEHHbIE  OLIEHKM UX  KOMIETEHIMH  O0OyClOBJI€Ha, BO-TEPBBHIX,
NPaKTUYECKOM  HEOOXOAMMOCTBhIO  aBTOMATM3allMM  Tpouecca sl ObICTpOi
nepenactpoiiku CPJl nns OMCHUCH B xone cMeHbl KOHTHHIEHTA O0y4YaeMbIX
CJIyLLIaTeJIeU—TI0Ib30BaTENEH, BO-BTOPBIX, HEOO0XOMMOCTBIO IIPUMEHEHUSA
(GopMalIbHBIX ~ MPOLEAYpP OLEHKHM HapylmuTels IO €ro KOMIIETEHLUHSIM H
BO3MOXHOCTAM peamuzanm HCJl B yCIOBHSX OIpaHHYEHHOTO BPEMEHHU TAaKOU
OLIEHKH U OOJIBIIOr0 KOJIMYECTBA CITyIIATENEH.

Ommpasce Ha onbiT  PenepanbHOTO  TOCYJAPCTBEHHOTO  Ka3EHHOTO
00pa30BaTENbHOIO YUpEKIEHUs BbICIIEro oOpa3oBaHusi «BoeHHON akaxeMuu
BO3IyIIHO-KOocMuuyeckoi oboponbl nMmenn ['.K. XKykosa» (r. TBepb) um ucxoxas us
TOTO, YTO BOCHpUATHE HUH(GOPMAIMKU SBISIETCS CYOBEKTUBHBIM (DaKTOPOM ISt
Ka)XJ0ro CIyHIaTessi, 3HaYe€HUE 3TOro (pakTopa yCWIMBAETCS B 3aBUCUMOCTH OT
cnenupuKy caMoil MH(pOpMaUK 11 MHOCTPAHHBIX CIIyLIaTeNe U3 pa3HbIX cTpaH. B
3TOM Cily4yae yCTON4MBOE (PyHKLIMOHHUPOBAHUE CUCTEMbI pa3rpaHUUYeHHs] JOCTYIa JUIs
paccMaTpuBaeMoOro Impolecca ONpeaeNsieTcss MPaBWIBHOCTBIO  (hOpMUPYEMOTO
npodbuns CPJl. OxHako umeeTcs cienyroliee MPOTUBOPEYHE: C OJHON CTOPOHBI,
HEOOXOAMMO O0yyaeMbIM MpPEAOCTaBIATh PECYpCchbl, a C JAPYroil CTOPOHBI,
HEO0OXO0MMO pa3rpaHUYUBaTh IOCTYN K MHPOPMALIMH CTIEIIMAIBHOTO HA3HAUCHUS.

D10 00yCJIOBIEHO, BO-TNIEPBBIX, TEM, YTO BEChbMa BEJIUK KOHTHUHIEHT
ClIylIaTesei, a cocTaB M COJAEpKaHHE KypcoB OOyudeHHUs JJIs pa3HbIX IPYII MMEET
CBOM cCHeuu(PHUUECKUue pas3idyusi, BO-BTOPHIX, CIYIIATEIM U3 pa3HbIX CTpaH
oOyuaroTcss B OJHMX M TeX K€ 00OpYyIOBaHHBIX KJIaccax, B CBsI3U C 4eM TpeOyercs

BecbMa 0ObeMHas pa60Ta MO0 UBMCHCHHUTIO MAaTpUllbl AUCKPCIIUOHHOI'O pasrpaHUYICHUA
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JocTyma JJIsl BCEr0 MHOXECTBAa CYOBEKTOB U OOBEKTOB. B-Tperpux, Takue
pasrpaHU4eHMs] JOJDKHBI YYMTHIBATH OCBEJAOMIIEHHOCTB CIYyIIATENIEH, ypOBEHb M
HAIpaBJIEHHOCTh WX TOJATOTOBKM U KOMIETEHIIMHM, KOTOPBIE TO3BOJMIN OBl
pealin30BaTh Yrpo3bl HECAaHKIIMOHUPOBAHHOTO JIOCTYIIA K 3alMIaeMoil HHGOpMaIuu
B OUC.

B stux ycnoBusix Haubosiee NpUEMIIEMBIM MOTJO0 Obl OBITH MPUMEHEHHE
TEXHOJOTMH «TOHKHH KJIMEHT», OJHAKO TPAIAULMOHHBIE CIOCOOBI pa3rpaHUYCHUs
JOCTYyIIa, peaju3yeMble MPU MPUMEHEHUH TaKOM TEXHOJIOTMH, OCHOBaHbI Ha 3arpy3Ke
B TEPMHUHAIBHOE YCTPOMCTBO KAaXKAOTO CIylIaTessi BEChbMa OrPaAaHUYEHHOW 110
BO3MOXKHOCTSIM Bepcun OC. DT0 0OCTOSTENBCTBO MPEOJOJICBACTCS  IyTEM
UCIIOJIb30BAaHUSI TEXHOJOTUMU BUPTyaJIM3allMH, KOTJAA M KaXIOW TIpyIIbl
cllyliateiae co3JaeTcsi CBOA BUpTyajbHas MalllMHA, YIpaBisemas OO0IIUM
TUIIEPBU30POM.

OpnHako panee BO3HUKAET 3a7ada HY»KHOM HACTPOMKM KaXIOW BHUPTyalbHOMN
MallMHbl C YYE€TOM aHaju3a YA3BUMOCTEH IPOLIECCOB pPa3rpaHUUYEHUs IOCTyNa M
BO3MOXHOCTH TOTEHUMAJIBHBIX Hapymmrened mno ocymectiaennto HC/[ k
runepBu3zopy uepe3d BupTyanbHyto wmammHy (I'BM). CeronHsa wuccienoBaHus,
HalpaBJICHHblE Ha OOOCHOBAaHME YKa3aHHBIX HACTPOEK B 3aBHUCHUMOCTH OT
NOTPEOHOCTE B  pa3rpaHMYEHUM JOCTyla K 3alluiiaeMod uH(opmanuu,
KOMIETEHIIMH U OCBEAOMJICHHOCTH CIyIIaTeiei, coaepkaHus y4eOHOTO M HHOIO
MaTepuaa, Mpe0CTaBIsIeMOro UM B X0/1€ 00yUYeHUs1, HE IPOBOIUIHCH.

Kak mnpaBuio, camMu OrpaHuuY€HUs MJiI TEXHOJOTMU «TOHKOTO KIIMEHTa»
BBOJATCA aJIMHUHHUCTPATOPOM HKCIIEPTHO HA OCHOBE OIBITA MPENoAaBaTENel U BO
MHOTHX clly4asix ©e3 JOJDKHOIO aHaiM3a 3afad OOy4YeHHMs, HCIOJIb3yeMOro
OPOrpaMMHOTO M TEXHHYECKOro o0ecmedeHus Hu TeM 0ojiee BO3MOXKHOCTEH
NOTEHUUANbHBIX  Hapymutened. Kpome  Toro, TpaauLUMOHHBIE  CIIOCOOBI
pasrpaHu4eHus JOCTYIa MO TEXHOJOTHMH «TOHKHH KIMEHT» 00YCJIOBIMBAIOT BEChMa
3HAYUTENIbHbIE BPEMEHHBIE 3aTpaThl HA MEPEHACTPONKY 00O0pYIOBaHHS HPU CMEHE

CJ'IYHI&TCJ'ICI‘/’I. DT0 00CTOSITENLCTBO mpeogojaeBacTCsa NyTEM  HCIIOJIb30BAHUSA
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TEXHOJIOTUM BHUPTyaJM3allMd, KOrAa JUIsl KaXJIOro CiyliaTess WM TCPYIIbI
CllylIaTelae Cco3JaeTcsi CBOA BHUpTyajdbHas MalllMHA, YIpaBisemas OO0IHUM
runepBu3opoM. OTHaKO BO3HUKAET 3aJa4a HY>KHON HACTPOWMKHU KaKJI0M BUPTYAJIbHON
MallMHbl C YYE€TOM aHaju3a YSI3BUMOCTEH MPOLIECCOB pa3rpaHUYEHUs OCTyNa M
BO3MOXKHOCTM TNOTEHLUMAJBHBIX Hapymmurened no ocymecrsieHnro HCJ k
TUIIEPBU30PY Yepe3 BUPTyalbHble MallUHbl. CEeroiHs HCCIEeJOBaHUE, HAIPABICHHbIE
Ha O0OOCHOBaHME YKa3aHHBIX HACTPOEK B 3aBUCUMOCTH OT NOTPEOHOCTEH B
pasrpaHM4eHu JOCTyla K 3amuiiaeMod uHGOpMaluu, KOMIIETEHIMA U
OCBEJIOMJIEHHOCTH CIIyllIaTesiel, coaepkKaHusi y4eOHOrOo W HWHOTO Marepuana,
IPEIOCTABIIIEMOTO UM B X0/1¢ 00y4€eHUs1, HE IPOBOJUIUCH.

BoelmensnoxkeHHoe  OOyCIIOBIMBAE€T BaXXHOCTb W 3HAYUMOCTh  3a/aud
IOCTPOEHHUSI MoJieled U MeToja, obecrednBaroux (opMUpoBaHUE Hpoduie mo
pasrpaHWYeHHUI0 JIOCTyNa K MHQOpPMAlMM CIEUUAIbHOIO HA3HAYCHUs, JJIs
MUHHUMH3aIUU BpemeHu npu neperactpoiike CPJl B OUC, ¢pyHKUMOHUpYIOIIMX Ha
OCHOBE TOHKOI'O KJIMEHTa C MKCIOJb30BAHUEM BHUPTYAJIbHBIX MAlIMH B YCJIOBHSX
YacTOro M3MEHEHUS! KOHTUHI€HTa U KOMIETEHIUH CYObEKTOB JOCTYyIa (CIyliaTesnei)
Ha OCHOBE o1eHKH ycrounBocTu K HC/I.

OpnHako peleHue NMOCTABJICHHBIX B JIMCCEPTALMOHHBIX MCCIENOBAHUSIX 3a]a4
JIOJIKHO OCHOBBIBATHCA B MEPBYIO 04epe/b Ha (hOpMaIbHOW MOJAEIIN HAPYIIUTETIS.

CornacHo pab6ore [2], dopmanbHasi MOJENb HAPYIIUTENS TOJDKHA BKIIIOYATh
B ce0s:

- ONKWCAaHWE THWIIOB, BUJIOB, MOTEHLMAa U MOTHBAIMU HApyUIUTENCH, OT
KOTOPBIX HEOOX0UMO obecnieunTh 3anuTy nadopmaimu B OUC,

- omucaHue cnoco0oB peanuzamnuu Y bU.

Takke IOJKHBI BKJIKOYATBCSA MPEIIOJIOKEHUS, Kacarolluecs HapylIUTelen
(B 4aCTHOCTH, MIPEIOJIOKEHNE 00 OTCYTCTBUU Y HAPYIIUTENS BOZMOKHOCTH JOCTYTIa
K 000pYyJI0BaHHUIO, CACIAHHOMY Ha 3aKa3 U MPUMEHSEMOMY MPHU peaju3aluu yrpo3bl,
NPEANOJIOKEHHEe O Haludud (OTCYTCTBHHM) CrOBOpa MEXAY BHEIIHHUMH H

BHYTPEHHUMHU HAPYIIUTEISIMU WM HWHBIE NPEANONOoXKeHus). Takxke HeoOXO0IuMO
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BKJIIOYATh JIIOObIE OrpaHUYEHHUs, Kacarolluecs OMNpeAesieHUs Hapymurtenend (B
YaCTHOCTH, HCKIIOYEHHE aJIMUHUCTPATOPOB HH(POPMAIMOHHOW CHUCTEMBl WM
aIMUHUCTPATOPOB OE30MACHOCTH M3 YHCJIA MOTEHITMATBHBIX HAPYIIUTEIICH HJIH WHBIC
MPEANOI0KEHNSA).
Paznen «AxrtyaneHeie YDBHW» COmEpKUAT ONHUCAHUE AaKTYalbHBIX YTPO3

0e30IMacCHOCTH, BKIIIOYATOIIHIA:

- HauMmeHoBaHue Y bU,

- BO3MOXHOCTH HapyIIMUTENS [0 PEATU3aLNN YTPO3HI;

- ucnoJyib3yemele yszsumoctu UC;

- omMcaHue crnocoboB peanuzaiuu Y bU;

-  0OBEKTHI BO3JIEUCTBHS,

BO3MOXKHBIE PE3YyJIbTAT U MOCJIEACTBUS OT peanuszauuu Y bU.

Kpome Toro, cormacuHo pabote [2], mpoBeaeHUE HKCIEPTHOW OIEHKHU IPHU
onpeaenenun Y b B UC npoBoAsT 1O CIEayIONMM MapamMeTpam:

- uenu peanuzanuu Y bW (MoTuBaius HapymuTeneil);

- TUIIBl ¥ BUJbI HAPYIIUTEIIECH;

- ySA3BUMOCTH, KOTOPbIE MOTYT OBITh MCIIOJIB30BaHBI 1J1s1 peasin3aiuu Y bU;

- cnocoObl peam3anuu Y BU;

- creneHb Bo3aeiicTBud YBMU Ha kaxknoe u3 cBoiicTB b,

- TIOCJICACTBUSA OT peanuzanuu Y bU;

- BEPOSITHOCTH peanuszauuu Y bU;

- ypoBeHb 3auuiieHHoctu 1UC;

- TIOTEHIMAN HapymuTensi, TpeOyemblii s peanmsanuu YBU (B ciyuae
OTCYTCTBHSI IMOTCHIIMAJIA B OaHKe JaHHBIX Y BU).

Tem He menee, ocymectBienne HCJ/[ k rumepBuzopy uepe3 BUPTyaJbHbIE
MaIuHbl TPeOyeT 0COOBIX 3HAHWM Y HAPYIIUTENS, MPUIEM HE TOJBKO 3HAHUM, HO H
YMEHHI BOCTIOJIb30BAaThCSI MU Ha ypoBHE crnernuduueckux komana. Kakum odpazom
C ONpenenEHHON JOCTOBEPHOCTHIO MOYKHO OLIEHUTHh OCBEIOMIJIEHHOCTH CIIYILIATENEH,

HE HpI/I6€FaSI K HX MOPAaKTHYCCKHMM HaBbIKaM peanmaunﬁ, CYHICCTBYIOIIIUX
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ysazumoctet OMCHUCH? Jlng »3Toro mpeaiaraercs BHOBb — IMOCTYHHBIIMM
CIymIaTeNsiM MPOXOAUTh TECTHPOBAHUE, CHOCOOHOE OIEHUTh WX YpPOBEHb
MOJIFOTOBKHU, YTO MO3BOJIUT OCYIIECTBIISTh PACTIPEACICHUE UX M0 COOTBETCTBYIOUINM
rpynnam. BBuay 3Toro Heo0Xoaumo pa3paboTaTh CIEUANBHYIO CUCTEMY TECTOB IS
NOJY4YeHUs JaHHBIX O 3HAHUSAX CIyllaTeleidl Ha OCHOBE HEIMOJHOTHI AanpHOPHOM

uHbOpMAIUH O HUX.

2.1 Pa3paboTka HeYETKOM MO/IeJTH onpe/iesieHus 3HAYUMOCTH KOMAaH/I PHU

peasuzauuu yrpo3s HCJI k runepBu3opy 4epe3 BUPTyaJbHbIe MAIIMHBI B

OUCHUCH

Anamu3 pabotel  [83] mokaszam, dTo 1eecoo0pa3HO  BBIACIMTH  PSJI
COBPEMEHHBIX CHCTEM NPOrPaMMHUPOBAHUS, KOTOPbIE HA HACTOSIIMM MOMEHT
BPEMEHH  TIO3BOJIAIOT  TPOBECTH  BBICOKOKAYECTBEHHYIO  JEKOMITHJISAIAIO  C
coOmroienneM TpeboBanmii Oe3omacHocTy nHbopmaruu. B »toii e pabote aBTopamu
OblIa TMpeaCcTaBicHA CXeMa OOIIES3BIKOBOW HCIIOTHSIONMEH Cpenbl M €€ CBSI3U C
neacceMOnrpoBanueM (puc. 2.1).

Taxoke, CXO/s U3 PE3yJITATOB aHAIU3a, MIPEACTABICHHOTO B nojapasjaene 1.3,
BEIOOpP KOMAaHJ JIOJDKCH OCYIICCTBISITCSA Ha 0a3e  CICAYIOMHUX  S3BIKOB
nporpammupoBanus: Java, NetRexx, Ruby (JRuby), JavaScript (Rhino),
Python(Jython), Groovy, PHP (Quercus), Clojure, Scala, ASP.NET, C# , Visual Basic
NET, C++/CLI , F# , J# , JScript .NET, Windows PowerShell, ActionScipt Virtual
Machine u Microsoft P-CODE Virtual Machine.

Hampumep, Kk KITIOUEBBIM U 3ape3epPBUPOBAHHBIM CJIOBaM s3bIKa Java MOXKHO
OTHECTH CJIOBa, MpejcTaBicHHbIe B Tabmuie 2.1. Ilpumep komMaHasl Java MOXKHO
NPUBECTH B CIeayroIIeM Bre: java—verbose Application.

DTa KOMaHJa COCTaBJISICT CIMCOK BCEX KJIACCOB, 3arpyXCHHBIX B TaMSTh

B JAHHOM CEaHCe padOTHI.
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Koa wa C#

Komrmunsrop
Cs

'Konmnpyrou
sauxe NET

Komnunsrop
APYTroro masins
NET

CGopxa 8 smae annos DLL
wnu EXE(cogepsmt MSIL »

ME TALMM e )

1

[ e

Oneparweren (JIT)
KOMOMNATOD

POoaMon Mauwms s xo

(NNAaTEOPMEHHOIABNCHMLIO
MHCTRYRLUMWKM accembnepa)

(Coromne )

S

Nonslosarens

Pucynok 2.1 — Cxema o011es3bIKOBOM HCTIOTHAIOLIECH cpe/ibl U €€ CBSI3U C leacceMOITMpOBaHUEM

[83]
Tabnuua 2.1 — KiitoueBsle U 3ape3epBUPOBaHHbBIE CJIOBA s3bIKa Java
abstract continue for new switch
assert default goto* package synchronized
boolean do if private this
break double implements protected throw
byte else import public throws
case enum instanceof return transient
catch extends int short try
char final interface static void
class finally long strictfp volatile
const float native supeFIE whilem
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Tarxke K KIIOYEBBIM M 3ape3epBHPOBAHHBIM clioBaM si3bika Python moxxHO
otuectu and, del, from, not, while, as, elif, global, or, with, assert, else, if, pass, yield,
break, except, import, print, class, exec, in, raise, continue, finally, is, return, def, for,
lambda, try.

Kak BugHO M3 aHanu3a, HEKOTOpBIE KIIOYEBBIE U 3apE3EPBUPOBAHHBIE CIOBA
3TUX S3BIKOB  coBnajgaroT. [loatomy 1mipM  yKa3aHWM HECKOJBKUX  SI3BIKOB
NpUHAISKHOCTH (Harmpumep, s if) onpenenser 60s1ee BRICOKYIO OCBEIOMIEHHOCTh
CIIyIIaTeNs B I3bIKAX.

AHQJIIOTUYHO OOCTOMT JEeJI0 U C OCTaJbHBIMU YKa3aHHBIMHU SI3bIKAMU
IIPOrPaMMHPOBAHHUs], KOTOPBIE MEPECEKAIOTCS APYT C IPYTOM [0 HA3HAUYCHUIO U POJIU
UCIIOJB30BaHUs MX B KOJIE, a TaKK€ UMEIOT CBOU CHEIU(UUECKHE OCOOECHHOCTH.
BBuay 5T0T0 B TECTOBBIN HAOOP JOJKHBI OBITH BKJIFOUEHBI BCE KOMAH/IbI M KITIOUEBbHIE
CJIOBa M3 SI3BIKOB MPOrpaMMHPOBAHUs, YKa3aHHbIX B Tabmuie 1.4: Java, C#, C/C++,
NmenHo u3 Habopa ATUX SA3BIKOB BO3MOXKHO KAa4ECTBEHHOE J€acCeMOJUPOBAHUE U
nouck ysizsumocted mpu HCJL k runepBu3opy uepe3 BUPTyalibHbIE MalllMHbL. Tak, B
Tabnuie 2.2 mpeACTaBleHbl KIIOUEBBIE CJIOBA s3bIKa MporpammupoBaHusi C#, a B
Tabauie 2.3 npeacTaBIeHbl KIIOYEBbIE CIIOBA sA3bIKa MporpaMmupoBanus C++.

Takum o6pazom, mpeararoTcsi HAOOPhI TECTOB, KOTOPBIE, IOMUMO MHOYECTBA
KJIIOYCBBIX CJIOB W3 Pa3UYHBIX S3BIKOB IporpaMMmupoBanus (Tabmuier 2.1-2.3),
JOJDKHBI COZIEP’KaTh KOMAHIbI, (PYHKIIUU, TPOLEAYPhI, YTUIUTHI WM UX TapaMeTphl,
BKJIIOUarOIe HHPOPMAIMIO O MPOrpaMMHOM OOECT€YeHUH, 3HAHHE KOTOPOM
HApPYLIUTEJIEM OINPEACISIET €ro OCBEAOMJIIEHHOCTh O BO3MOXXHOCTU pPeau3aluu
yrpo3sl HC/] x runiepBu30py yepe3 BUPTyalbHbIC MAIIIUHBI.

BBugy »Toro BbIOOp KOMaHA Obul  BbIMOJHEH dkcnepramu no HC/
K TUIIEPBU30PY 4YE€PE3 BUPTYAIbHYIO MallMHY. Pe3ylbTaThl 3KCIEPTOB MO KAXKIOU
KOMaHJI€ B XOJI€ AUCCEPTALMOHHBIX HCCIEAOBAHUMN IMPEIIIOKEHO OCYLIECTBISATH
METOJIOM OLIEHKH BXOJHBIX JIMHTBUCTUYECKUX IEPEMEHHBIX C Pa3IUYHBIMU
3HAYCHUSAMH UX BAXHOCTH. TakuM 00pa3oM, MECTO HEUETKOW MOJEIH OMPEASICHUS

SHAYUMOCTHU KOMaHA, OCHOBAHHOI'O Ha IPCAJIOKCHHOM B XOAC AUCCCPTALIMOHHOI'O
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Tabnuua 2.2 — KiroueBble ciioBa si3blka nporpaMmmupoBanus C#

Floor OxpyrieHue 10 double Floor (double x)
MEHBIIETO 11EJI0T0
IEEERemain Ocrarok ot genenust | double IEEERemain (double x,
der double y)
Log Harypanbubrit double 10geX 3amuchIBacTCS Kak
norapudm Log(x)
Logl0 JlecATHYHBIN double l0g10X 3amuceIBaeTCs Kak
aorapupm Log10(x)
Max MaxkcumyM H3 IByX eperpyKeH Max(X, Y)
qHcel
Min MUHHMYM U3 JBYX neperpyKex Min(x, y)
qHCel
Pl 3HadeHue Yncia T double 3,14159265358979
Pow Bo3sBenenue B double XY 3amuceiBaeTcs Kak POW(X,
CTEIEeHb y)
Round OkpyriieHue Meperpyxex Round(3.1) nact pesysbrate
3 Round(3.8) mact B
pesynbTare 4
Sign 3Hak yncna int apTyYMEHTEHI ITeperpy>KEeHBI
Sin Cunyc double Sin(double x)
Sinh I'unepOonmuyueckuit double Sinh(double x)
CHHYC
Sart KBanpartnsiii kopens | double X 3ammchIBaeTCs Kak Sqrt(x)
Tan Tanrenc double Tan(double x)
Tanh I'unepOonmuyueckuit double Tanh(double x)
TaHTEHC

Tabnuua 2.3 — KimtoueBble ci10Ba si3bIka porpammupoBanus C++

asm auto bool break

case catch char class

const const_cast continue default
delete do double dynamic_cast
else enum explicit export
extern false float for

friend goto if inline

int long mutable namespace
new operator private protected
public register reinterpret_cast return
short signed sizeof static
static_cast struct switch template
this throw true try
typedef typeid typename union
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UCCIIEIOBaHMS METO/IE, U (OpMaTbHON MOJIETH HAPYIIUTEINS, UCXOAS U3 ONpeIeTICHHS
KOMaH/J M TOCIEA0BaTENbHOCTH MX BBINOJIHEHUA Uit ocywectBieHus HCJ[ B

OUCHUCH, MoxeT OBITh MPEACTABICHO CJIEIYIOMMUM 00pa3oM (puc. 2.2).

IIpoTHROpeuns (3agaun)

(::) Kak onesHTH YpoBeHB NOATOTOBKH?

Kak pacnpegeants no rpynnam 1,2,3?

Mopgean oneskH peaansanuan yrpo3 HC/l k ranepBH30pYy |4—|
OTBeTHI IHCEMEHHO B IPOA3BO.ILHOMH

¢opme

TECT [

mix

Komanabl, QyHKIHHA, YTAIATHI 936IKOB
C, C#, C++, JAVA, ASSEMBLER

Mopeb onpeeienns
3HAYHMOCTH KOMaH/ POPMAJIbHASA

F S F S F S F S F S F S F S MO;[E‘I[B
HAPYIIHTEJIA

Oupenenenne (BbIDOP)
rkomang a1a HCJ1 BM

EEIXIYEEL)

Ixcueptsl HCJI
BM

Pucyhnok 2.2 — MecTo He4ETKON MOAETH ONpeAeIeHUs 3HAYMMOCTH KOMaH U (hopMalIbHOM MoJienn
HapyUIUTENS B IPOLECCE UCCIIEI0OBAaHUS

Ucxons w3 TOro, 4ro Jmo0asg KOMaHAa ONpPENEseTCs MHOMXKECTBOM,
XapaKTEPU3YIOIUMCSE HAaOOPOM JI000TO SI3bIKa MPOTrPAMMHUPOBAHUS C BO3MOKHBIM
UCIIOJIb30BAaHUEM CUCTEMHBIX W API-QyHKIMH, TMO3BONSAIONUX B PA3IUYHON Mepe
OCYILECTBJIATH TOT UM MHOM IOCTYIl K TMIIEPBU30PY, MUHYS 3aILLUTY OIEPALMOHHOU
CUCTEMBI, a TAKXKE cama IMocieaoBaTebHOCTh ocymectBieHuss HCJ[ k runepBuzopy
yepe3 BUPTyalbHble MAalIMHBI (KaK CaMHX KOMaHJ, TaK U 3TAroB, HA KOTOPBHIX OHH
UCIIOJIB3YIOTCSI)  4YE€TKO  HE  ONpelereHa, 3TO  BHOCHT  JONOJHUTEIbHYIO
HEOIIPEAECIIEHHOCTD B OLIEHKY UX Ba)KHOCTH.

BBugy 53TOro B IMCCEPTALIMOHHBIX MCCIEAOBAHUAX BBOIATCS IOHSTHSA
HEUYETKOW JIMHrBHUCTHYECKOW mepemeHHo Bxoma YPOBEHDL BAXHOCTU

(BAXXHOCTDB, 3HAUMMOCTD) u e€ nuHrBHUCTHYECKHE 3HA4YeHHs (Hampumep,

komanaa «HBy», «CB», «B» wm «OBy») npu ocymectenenuun HCJl k runepsuzopy
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yepe3 BUPTyaJbHbIC MAlIMHBI. JTHU JUHTBUCTHUYECKHE 3HAUYEHHUS BXOAa /10 Hayajia
TECTHUPOBAHMS CiylIaTejed ObUIM OMpPEAeNICHbl CYOBEKTUBHO KaXIbIM 3KCIIEPTOM B
OTIEIBHOCTH. M3-3a CyOBEKTUBHOCTH OIEHKH HEYETKUX JTUHTBUCTUUYCCKUX 3HAUCHUM
Bxona (komanma «HB», «CB», «B» wmm «OB») ObUIO0 MpeioKeHO HCTIOIb30BaTh
METOJT HEUETKON JIOTMKHW, IMO3BOJISIONMIMK HaWTH (YHKIIMOHAIbHBIE 3aBUCUMOCTH
MEXK]ly KAu€CTBEHHBIMU M KOJIWYECTBEHHBIMM COOTHOILICHUSIMU MPUMEHHUTEIBHO K
MMoKa3aTelIsIM BaXKHOCTH KOMaH/ M UX 4aCTOTHI MCITOJIL30BaHUS.

Jlns moctpoeHust (YHKIUNA TPUHAIJICKHOCTH OBUIM OIpEACICHbl YHCIa,
OIICHUBAIOUIME CTENEHb NPUHAICKHOCTH K HEUETKOMY TepM-MHOXECTBY «HB»,
«CB», «B» nmn «OB» 1o xaxxaoit komaH/ie, a TakXke ObLIH 00padoTaHbl PE3yIbTAThI
OT JIBajllaTH OHKCHEPTOB. OTU CYOBEKTUBHBIC JAaHHBIC SIBUJIUCH OCHOBOW ISt
onpeneneHuss (QYHKIUNA NPUHAMICKHOCTA C JICBOM W MPaBOM TpaHUIIAMU TEpPM-
MHOXKE€CTBAa IIEpeMEHHOM BXoja inputl B OTACHBHOCTH  ISI  KaXJIOTO
nuHreuctudeckoro 3HaueHus «HB», «CBy», «B» wnin «OBy, a Taxke s QyHKIMMA
IIPUHAJIEKHOCTH C JIEBOM U MIPABOM I'PaHULIAMU TEPM-MHOKECTBA IEPEMEHHOU BXOa
INPUt2 B OTIEIBHOCTH JJIS KAXKJOTO JIMHIBUCTHUECKOTO 3HAYCHUS «PEIKOY, «CPEIHE»
M «4acTO» HAa OCHOBE IMPABWI NPUHATHUS PENICHUM C HCHOJIb30BAaHUEM METOA
Mamdani.

Tak, ucxoass W3 TOro, 4ro MMeeTcs BaXHOCTb A (inputl) mo peanuzanuu
KOMaH/, IS KOTOPBIX HX KOJHUYECTBO COOTBETCTBYET HaOopy u3 N KOMaH[,
WCIIOJIB3YEMBIX B TECTE, BUJ M 3HaUeHUE (PYHKIIUU MPUHAIJICKHOCTH TPUMEHUTEIBHO
Kk «HB» mnpennaraercs paccuuThiBaTh CHAEAYIONIUM oOpa3oM. Bo-mepBbix, ObLI
BBIMIOJTHEH JKCIEPTHBIA OMNPOC OTHOCUTENIBHO KaKJIOW OTICIbHOM KOMAaHJIbl W3
MHOKecTBa N, 00ecIeuynBaroni BaXKHOCTh A Ha OTASIHFHOM dTare €€ BBIITOJHEHUS.

Hampumep, ecnu chenath BBIOOPKY KOMaH, OMNPEACISIEMYIO KOJIHYECTBOM
N=11, u npuBneyb K NpoIEAYpPE UX OLIEHKU AKCHEPTOB B KonuuecTBe 20 (ABaaUATH)
YeJIOBEK, TO, HCXOAS M3 PACCMOTPEHHBIX HCXOJHBIX JAHHBIX XapaKTEPUCTUKHU
GyHKIMHA MPUHAJICKHOCTH JTMHTBUCTHYECKUX 3HadeHui «HB», MOXXHO ompenenuth

CICAYIOIIHC €€ JeBbIC U IIPpaBbIC T'PAHUYHBLIC 3HAYCHHA, a TaAKKC IIPCATIOXKUTDH
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UCITOJIB30BaTh  TPANCIUEBUAHYI0 (DYHKIHWIO TPUHAMICKHOCTH. VIcToap30BaHMEe
cnenuuyeckoi ¢GopMbl TpaneuueBUIHON (PYHKIUU NPUHAIIC)KHOCTH TMO3BOJIUT
YMEHBIIUTh Pa3MBITOCTh TPAHUIL, YTO ITOBBICUT JIE€TEPMUHHPOBAHHOCTH HUTOTOBBIX
3HAYEHUH BBIXOJIHOW (DYHKIIMU MPUHAIICKHOCTH.

Hcxons u3 mpemsioKeHHBIX dKCHEpTaMu KOMaHJl, (GYyHKUWN, YTUIUT IS UX
BBIOOpA @nepevle npediorcen HOBbll ROOX00 011 Yopmuposanus 2panuy QyHKyui
NPUHAONEHCHOCHU TUHTBUCTUYECKUX 3HaYeHuil Bxoaa «HB», «CB», «B», «OB». B
X0JI€ DKCIepuMeHTa BeiOpaH Habop u3 11 komanz, mpeayioxeHHblid 20 sKCrepTaMu.
Kaxx b1l aKcnepT onpenenul Kaxayro komanay kK kareropund « HB». Takum oOpazom,
3aMKiCh BBIYMCICHUN JIJIs TOKazaTens kauectBa « HB» nmomkHa ObITH ompesereHa Ha
OCHOBE CJICAYIOIIMX UCXOJHBIX JaHHbIX. Tak kak umeercss Habop komauy ¢ 0 o 10,
KaXbIi JKCHEPT JAOJDKEH ONPEACIUTh YCIOBHS, K KOTOPBIM Ta WIM MHAsl KOMaHZA
OTHOCUTCS K BblOpanHO#M Kateropun «HB». Tak ObUTM TONYYEHBI CIETYIOIINE
pEe3yJIbTATHI:

0-yto komany oTMeTHII Bee 2() 9KCTIEPTOB;

1-yto koMaHay OT™METHIH 16 3KCIEepTOB;

co 2-o#t o 10-yro KOMaH/bI HE OTMETHJI HU OJIMH DKCIEPT.

JIJist 3TOrO € KMCMOJB30BAHMEM METOJa HEUYETKOW JIOTUKH, OBLIO MOITY4YEHO
CJIEYIOIIEE YPABHECHHUE!

ol 0[20+1]16 +2|0+3|0+4|0+5|0+6[0+7|0+8|/0+9/0+10|0 _
- 20+16 -

_O-20+1-16+2-O+3-O+4-0+5-O+6-0+7-0+8-0+9-O+10-0_E_0444
36 36

Takxxe npu omnpeneneHud GyHKIUU NPUHATICKHOCTH «CB» 1 €€ TpaHUYHBIX
3HAUYEHUN OBUTM MOJIYyYEHBI CIEAYIOIINE PE3YIbTATHI:

0-y10 KoMaHly HE OTMETHUJI HU OJHH JKCIIEPT;

1-yro komaHy OTMETIIIH Bce 20) SKCIIEPTOB;

2-y10 KOMaHly OTMETHIIU 8 SKCIIEPTOB;

3-y10 KOMaH1y OTMETHII | 3KcmepT;

¢ 4-o#i no 10-yro koMaH/IbI HE OTMETHJI HU OJIUH SKCIIEPT.
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JU1st 3TOro, COrjJacHO TEOPUU HEYETKOW JIOTMKH, ObUIO MOJYYEHO CIEAYIOIIEe

ypaBHEHHUE:

2_0|0+1|20+2|8+3|1+4|0+5|0+6|0+7|O+8|0++9|O+10|O_@_1345
B 20+8+1 29 T

X

Taxke mpu ompeneincHUH (QYHKIIUU TMPUHAIICKHOCTH «B» M €€ TpaHUYHBIX
3HAYCHUH OBLIN MOJIyYCHBI CIICAYIONMINE PE3yJIbTATHI:

0-1, a Taxxe ¢ 7-oif o 10-yro KOMaHbI HE OTMETHII HUA OJIMH KCTIEPT;

2-y10 KOMaHJy OTMETHIIH 6 SKCIIEPTOB;

3-y10 KOMaHTy OTMETHJIN 8 SKCTIEPTOB;

4-y10 ¥ 5-y10 KOMaH/Ibl OTMETHIIN Bce 20 SKCIIEPTOB;

6-y10 KOMaHy OTMETHIIM 5 SKCIIEPTOB.

JIJ1st 3TOTO, COTIIACHO TEOPUH HEUETKOW JIOTHKH, OBLIO MOJYYEHO CISAYIOIIee

ypaBHEHHUE:

X3_0|0+1|0+2|6+3|8+4|20+5|20+6|5+7|0+8|0+9|O+1O|0 B 246_4169
B 6+8+20+20+5 59 T

Taxoke npu onpeneneHH (QyHKIUN TPUHAATICKHOCTH «OB» 1 €€ rpaHudHBIX
3HAYEHUH OBLTN MOTyYEHBI CICIYIONINE PE3YIbTATH:

c 0-0ii Mo 2-yr0 KOMaH/Ibl HE OTMETHJI HU OJIUH DKCTIEPT;

3-y10 KOMaH/1y OTMETWIH 3 IKCIIepTa;

4-y¥0 KOMaH/y OTMETHIIN 6 SKCIIEPTOB;

5-yr0 KOMaH/y OTMETHIIHN 9 SKCIIEPTOB;

¢ 6-o0i1 mo 10-yro komaH 161 OTMETUIU Bce 20 HKCIIEPTOB.

Jl7ist 3TOTO, COTIACHO TEOPWUH HEUYETKOM JIOTWKH, OBLIO MOIYYEHO CIEeAyIoliee

ypaBHEHUE:

d— 0/0+1]0+2|0+3|3+4|6+5/9+6|20+7|20+8[20+9|20+10|20 878
B 3+6+9+20+20+20+20+20 118

—7,441.

KonnuecTBeHHOE 3HaUYE€HHWE BAKHOCTH KOMAHIBI I1€JIECO00Pa3HO OMpPEIeIUTh
B BHJIe 0000IIEHHOTO MOKa3aTeNs CICTYIONUM 00pa3oM:

X = 0.444(20 +1.345(20 + 4.169|20 + 7.441|20 =

~ 8.88+26.9+83.38+148.82 267,98

=3,349.
20+20+20+ +20 80
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B nanHOM monaxoae mpejyiaraeTcsi HOPMHPOBATH 3HAYEHUS, YTO JA€T
BO3MOXKHOCTh  HCIIOJIb30BaTh 3HAYEHUS KaXKIOM (QYHKIMM [PUHAIICKHOCTH
B nquanaszone oT 0 mo 1, a Takyke ompenessaTh B 3TOM AWana3oHe 3HadeHUs (PyHKIUi
MPUHAJJICKHOCTH 11 OIIEHKW TrpaHull (JieBoil u mpaBoi). BBumy »Toro mams
JMHTBUCTUYECKOTO TEPM-MHOXKECTBA TEPEMEHHOW BXO0Ja TMOJIYYEHBI CIEIYIOLIne
rpanuuHbie 3HaueHus: «HB» [0, 0.06]; «CB» [0.06,0.18]; «B» [0.18, 0.56]; «OB»
[0.56, 1]. CnenmoBaTenbHO, AJisi ONPEACIICHUS 3HAYUMOCTH KOMAaHJ B HEUETKOMU
mozaenu NSD SV fis cpenst MATLAB copmupoBanbl (hyHKIMH TPUHAIIEAKHOCTH
Buaa mfl—trampf— [0 0 0.06 0.06]; mf2— trampf — [0.06 0.06 0.18 0.18]; mf3—
trampf —[0.18 0.18 0.56 0.56]; mf4— trampf —[0.56 0.56 1 1], yTo MO3BOJISET
CHU3UTh HEOMNPEACIEHHOCTh MPU BbIOOpE KOMaHA g (OopMaIbHOM MOMACIH
Hapymmtens mig HC/ B ICO ¢ MCH x runepsuszopy uepe3 BM.

Paccuntannbie (QYyHKIUM MPHHAIJICKHOCTH BXOJHON IMepeMeHHou inputl

IpecTaBICHBI Ha puc. 2.3.

<) Membership Function Editor: NSD_SV2

File Edit Wiew

plot poirts:
Membership function plots
T T T T T T
mfl mf2 mf3 mf4

2; 2; i TJ

input1 output!

XX

input2.

FIS Wariahles

0h
t = | 1 | | | | | | 1

o 0 02 03 0.4 05 06 07 03 03 1
input varisble inpLt1"

current Yarishle Currert Membership Function (click on MF to select)

P Patme
Marme input1 i

Trpe trapmt -
Type it [ftrap -1

Pararms

00 0.06 0.08]

Range

[o1]

Display Renge

1] Help ‘ Close ‘

Ready ‘

Pucynok 2.3 — ®ynkuun npunaiexxHoctd B MATLAB «ue BaxkHay (mfl), «cmabo BakHay (mf2),
«BakHay (mf3) wm «odeHb BakHa» (mf4)

Boibop TtpaneueuganbHbix  GopM  QYHKIUN TNPUHAIJICKHOCTH  CHUXKAET

HEUYETKOCTh I IIOTPAaHUYHBIX 3HAYCHUM B IMOJIYYCHHBIX PE3yJIbTaTaXx.
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Pesynmbratel  (QyHKIIMOHUpPOBAHWS ~ HEUETKOM  MOJACIM  OICHUBAHUSA
BO3MOXHOCTEN peannzaunn yrpo3 HCJI k runepBu3opy uepes3 BUPTyaJbHbIE MAIIUHbI
B OMCHUCH, ucxoxad #u3 B3aMMOCBS3H JHHIBHCTHYCCKUX 3HadeHU Bxoga «HB»,
«CBy», «B» nmn «OBy», wactotel B (input2) JMHTBHCTHYECKHX 3HAYCHUN BXOJa IO
peanu3anuyu KOMaHJ «PEIKO», «CPEOHE» U «4acTO» HCHOJIb3yEMOM KOMAaHAbl U
JUHIBUCTUYECKUX 3HauyeHWW BbIxona outputl «uB», «cB» um«BB» HCI k

TUIEPBU30pPY Yepe3 BUPTyaJbHbIE MAIlIUHbI, MPEICTABIECHbI HA puc. 2.4 - 2.6.

). Rule Viewer: NSD_SV |
File Edit View Options

input! = 0.0321 input2 = 0458
outpLt! = 0491

Ll

HNNnE

& — — —— ——

& — — —— —— —— ——

Input Fiot poirts: Mave:
[0.03211 0.4852] ot lett right

Opened system NSD_SY, 12 rules

=
E3
fal

File Edit View Options

inputl = 0283 input? = 0241

[ | [ | 0 |
: [ | \ | I |
= [ | \ | I |
« [ | \ | — |
=[] | | [ | T |
= [[ ] | \ | — |
L] 1 | \ | ===
[ ] | | [ | \ |
= ] | | \ | \ |
o | I | [ | \ ]
o I | \ | \ —
@ I | \ | \ ]
; i ; i i
o ‘[U p— Pt poirts: ’1017 Move: o ‘ - | o ‘ . ‘

Opened system NSD_SV, 12 rules ‘ ‘

Pucynok 2.5 — Pe3ynpTaThl MOZETMpOBaHUS PYHKIIUU MTPUHAIICKHOCTH «CPETHEBEPOSITHBIN

T
z
£
4]
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). Rule Viewer: NSD_SV
File Edit View Options

inputt =0.80% input2 =015
output! = 067

[ | | | — |
= [ | | | — |
- L | | | I |
< [ ] | | I |
= [ ] | | I |
= [ | | | — |
r ] | | | | | |
= L | | [ | | |
- L | | | | | |
| I | | | il
@ | | | | | | ]
@ | | | | | | ]
; ; ; 1 :
- P Pt " ‘ o ‘ - ‘ » ‘

Opened system NSD_SV, 12 rules
Close

Help

Pucynok 2.6 — Pe3ynbraTsl MoaenupoBanus GyHKIIMHA TPUHAIIC)KHOCTH «BBICOKOBEPOSITHBIIDY

Takum o6pazom, B cpene MATLAB paspabomana neuémkas mooens
(NSD_SV.fis) onpeoenenua snauumocmu xomano HC/] k zunepsusopy uepes
supmyanvHusle mawunvt 6 OHCHCH na ocHOBe MOAM(UIIMPOBAHHOTO TIOJIX0/1a TI0
dbopmupoBaHui0 PYHKIIUNA TPUHAIJICKHOCTH, ONMUCHIBAIOIIUX KOJIUYECTBEHHO YPOBHU
KOMIIETeHIMI ciymarened. Hedu€rkas monaenbs IO3BOJSET OLCHUTH 3HAYUMOCTH
komana 11 HCJl k runepBu3opy 4depes3 BUPTyaJIbHbIE MAIllMHBI HA OCHOBE OLICHKHU
JIMHTBUCTUYECKUX 3HAYEHHH BbIxona «HB», «cB» n «BB» ¢ ncnonb3oBannem npaBui
MIPUHSTUS PEIICHUN.

[IpaBuwia TPUHATHS PEIICHUM, OCYIISCTBISIOMMNX Jeda33udukanu s
MOJYYEHHUsI PEe3YyJIbTUPYIOIIET0 BBIBOJAA B BHUJE HAXOXKJCHHUS UYETKOTO 3HAYCHHS
MHOXeCTBa outputl «HEBEpOSTHBINY, «CPEIHEBEPOATHBIN» U «BBHICOKOBEPOSTHBIN»
HCJI k runepBuzopy yepe3 BM Ha OCHOBE MCHOJIB30BaHHMS METOJA LIEHTPA CyMM,
MpeACTaBJICHbI Ha puc. 2.7.

PesynbpTupyronmii BEIBOJ B BHJIE HAXOXKJEHHUS 3HAYEHUS MHOXKECTBa outputl
«HEBEPOSITHBIN» OMNPENEISIETCd KAK 3HAYCHUE OUECHKU BANHCHOCMU KOMAHOBL 014

HC/I k 2unepsusopy uepe3 eupmyanvhovie mawunst 6 OUCHCH, pasuoe 0.191.
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PesynpTupyromuii BBIBOJT B BHJIC HAaxXOXICHUS 3HAYCHHUS MHOXKECTBa outputl
«CPETHEBEPOSITHBIN OMPEEISICTCS KaK 3HAUCHUE OUYEHKU 8ANCHOCHU KOMAHObL 0715
HCJ/I k 2unepeuszopy uepe3 eupmyanvhvie mawunst 6 OUCHCH, pasuoe 0.5.
PesynpTupyromuii BBIBOJ, B BHJE HAxXOXIEHWS 3HAYCHHUS MHOXECTBa outputl
«BBICOKOBEPOSITHBIN ONPEIEISICTCS KaK 3HAUCHUE OUYEHKU 8ANCHOCHU KOMAHObL 015

HC/] k zunepeuszopy uepes eupmyanvusie mauwiunsvl 6 OUCHCH, pasuoe 0.863.

<} Rule Editor: NSD_SV =X
File Edit View Options

AU GirpLt i mf) and (nput2 is mf) then (output is mfT) (0.06) ]
21 Giraut is mfl) and (nput2 is mf2) then Coutput is mift) (0.06)

3.1 (irpLt i mf) and (npLt2 is mf) then (output is ritt) (0.06)

4. 1 Ginput! i mif2) and (naut2 is mft) then Coutout is mi1) (0.18)

5. 1 (input] is mf2) and (input2 is mf2) then (output is mf1) (0.18)

6. I input! is mf2) and (input2 is mf3) then (outut is mf1) (0.18)

7. Giraut is mif3) and (nput2 is rmfl) then Coutiut is mi2) (0.56)

. 1 Girput is mif3) and (nput2 is mf2) then Coutput is mi2) (0.56)

9. 1 (Lt is mif3) and (nput2 is mf3) then Coutputt is mr2) (0.56)

MO If (inputt is mf4) and (nput2 is mf ) then (output? is mi3) (1)

1.1t (input? is mf4) and (npui2 is mf2) then (output 1 is mi3) (1)

M2, 1f (input! is mf4) and (nput2 is mf3) then (output? is mf3) (1)

It and Then

inputd s iUt is outputt is

m2 -] mi2 mi2

m3 mt3 mt3

rit4 none noe

none

|~ ot I~ nat I~ nat

Cannection Wieight
Clor
(5 and 008 Delete ruls ‘ A rule: | Change ruls | == ==

FIS Marne: NSD_SY ‘ ‘ | | |
— Help Closs

Pucynok 2.7 — [IpaBuiia mpuHATHUS pEIIEHUs IPU MOIEIMPOBAHNU (YHKINHU PUHAIEKHOCTH
«HEBEPOSITHBIN, «CPEIHEBEPOSITHBII U «BBICOKOBEPOSTHBIN

Crnenyer oTMETHTH TOT (DAKT, YTO MOJYYCHHBIC HA OCHOBE HEYETKOW MOENU
ollecHUBaHUsT BakHOCTU KomaHawl juisi HCJl k rumepBu3opy depe3 BHUPTyabHbIC
Mamabl B OMCHUCH pe3ynbTartel HE MPOTUBOPEYAT PEANbHBIM YCIOBUSIM OLIEHKH
B3aMMOCBSI3M MEXIy 3HAUUMOCThIO KoMaH[ s peanusanuu HCJ k runepBuzopy
4yepe3 BUPTyabHbIC MaIlIUHBI.

To ecTb, MOXKHO cCJ€NaThb BBIBOJ, YTO HCIOJb30BAaHUE METOJIOB HEUETKOUN
JIOTUKW JJI1 OLICHKM B3aUMOCBSI3M MEXIY 3HAYMMOCTBIO KOMaHJ W HMX YacTOTOM
ucnoias3oBanus s peanuzanuu HCJl xk runepBuzopy 4epe3 BUPTyalbHbIE MAIIUHbI

Ha OCHOBE OJKCIEPTHOTO OINpoca JAOMYyCTUMO [JIsi anpoOMpPOBAaHHBIX B XOE
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JTUCCEPTAIIMOHHBIX UCCIEOBAaHUI B BUJE 3aBHCHUMOCTEH (DYHKIMI MPUHAIC)KHOCTH
JUTSl IMHTBUCTUYECKHUX 3HAYEHHM BXO/Ia C UCIIOJIb30BAHUEM HOBBIX MH()OPMAITMOHHBIX
texHonoruu B cpene MATLAB.

Hcxons w3 TOMydeHHBIX pe3ynbTatoB uccienoBanuii B cpene SIMULINK
nakera MATLAB pa3zpabortana neuérkas moaens NSD SV fis.

Bri6op ¢yHKIIMM TPUHAIICKHOCTH B TPaNeIUEBUIHON (QopMe TMO3BOJIACT
CHU3UTh HEOINPEIEIEHHOCTh OT JIMHIBUCTHYECKHUX TEPM-MHOMKECTB MEPEMEHHOMN
BXO0/la K TUHTBUCTHUYECKOMY TEPM-MHOKECTBY MTEPEMEHHOM BBIXOIA.

B npennoxeHHOW HEYETKOM MOAEIM ONPEACICHHUS BAXKHOCTH KOMAaH]I
UCIIOJIb30BaH METOJ IleHTpa cyMM. Ha ocHOoBe 00paGOTKM SKCHEPTHBIX OILIEHOK, U
OCHOBaHHasi Ha HeW QopmaibHasi MOJENIb HAPYUIUTENs, B OTJIWYHUE OT
CYILIECTBYIOIIUX, YUYUTHIBACT CHEIU(PUKY TEXHOJOTUHU «TOHKOTO KIIMEHTa» Ha OCHOBE
BUPTYaJIbHBIX MAIIMH U MO3BOJIAET (POPMUPOBATH KAUECTBEHHBIE U KOJUYECTBEHHBIC
napaMeTpbl C UX B3aUMOCBSI3SIMH JJISI JAJIbHEHIEro OoOecreyeHus paHKUPOBAHUS
CIylIaTesied MO OTIEIbHBIM TPYIIAaM Ha OCHOBE OLIEHEHHBIX KOMMETEHUWW IS

dbopmupoBanus npoduneit CP/I.

2.2 @opmanbHasi MojieJIb HAPYIIUTEISI B 00pa30BaTeIbHbIX HHPOPMAIMOHHBIX

cucreMax ¢ nHpopmanueii cneuraJIbLHOT0 HA3HAYEHUSA

Hcxoas u3 pe3yabTaToB HccaeaoBanui B padotax [49—84] mist ocyiecTBacHMS
HCJl onHo¥i u3 mocieaHuX cTaaui Ha dTane coopa MHPOpMAIUU SIBISIETCS MOWCK
HapyHmuTensIMu ys3BuMocTeil. Ha sToM sTame MoryT OBITh HCHOJB30BaHBl Kak
aBTOMAaTU3UPOBAHHbIE, TaK U PYYHbIE CPEACTBA MO OINPEICICHHUIO C€Iaboro 3BeHa
OUNUCHCH, koTopoe MOKET ObITh HCIOJIB30BAHO JJISi OCYIIECTBICHHUS KOHKPETHOTO
Buga HCJI.

Kpome Toro, st KOppeKTHOM NMPUBA3KM YPOBHEN KOMIETEHIIMM HAPYLIUTEIEN

K yrpo3am 0e30macHoCTH MH(pOopMau ObUT MPOBEACH aHAIM3 TAKUX YIPO3 C yUETOM
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U3BECTHBIX, COJEPKAIIMXCSA B AEKTPOHHBIX 0Oazax ys3sumocted CVE u OCTOK
Poccun ys13BUMOCTEH rUIIepBU30pa U BUPTyallbHbIX MalliuH [2, 114-126].

[IpuMeHUTENBHO K ONPENEIEHUIO YSI3BUMOCTH Uil peanu3auuu yrpo3sl HCJJ
K TUIIEPBU30PY 4Y€pE3 BUPTYalbHbIE MAIIWHBI HAPYLIUTEI HEOOXOAUMO 3HATh, HE
TOJIKO Kako€ MpOorpaMMHOE 00eclieueHHE YCTAaHOBJEHO Ha y3Jie, HO M Kakas ero
Bepcus. [lpu stom rnaBuoit 3amauert HCJ[ sBmsiercs mombop wuHbopmaruu 00
YS3BUMOCTSIX WU HAJIMYUHM CHEIUANBHBIX MPOrpaMM, KOTOPBIE HCIOIB3YIOT YiKe
CYILIECTBYIOIYIO YSI3BUMOCTb («IKCIIONT»). B KauecTBe TakMX aBTOMAaTU3UPOBAHHBIX
CPEIICTB MOT'YT OBITh MCIOJIb30BaHbl MPOrpaMMHbIE cpeacTBa Tuma «Shadow Security
Scanner», «<nmapy, «Retina» u T.x1.

Tem He MeHee HCHOJB30BaHHE OOUIET0 W CHEHHUATBHOIO MPOrPaMMHOTO
obecrieuenuss B wucciuenyemoit OWCHUCH ompenensercs y4eOHBIM TMPOIECCOM.
[ToaToMy QopMupoBaHuEe MOJEIN 3JIOYMBIIUICHHUKA (HAPYIIUTENS) JTOJKHO
YUUTBIBATh BCE HUMEIOIIMECS NIyTH O00X0Ja CHUCTEMbI 3allUThl HHPOPMALUHU U
OIEPaLlMOHHON CHCTEMBI HA YPOBHE MCITOJIb30BAaHUSI KOMAH]l HA CHCTEMHOM YPOBHE.

Oto Oyner omnpenensitbCsi ypPOBHEM MOJATOTOBKH  (OCBEIOMIIEHHOCTH)
ciyliartesield, BpeMeHeM, MPoBOAUMBIM B pamkax oOydyenus Ha OMCUCH u 3nannem
aNIrOpUTMa peAU3alMU YSI3BUMOCTEN MPUMEHUTEIBHO K OMEPAlMOHHBIM CUCTEMAM U
CUCTEMaM 3aIUThl HH(POPMALIUH, OCYIIECTBISIOMNUX TEXHOJIOTUIO «TOHKUN KIIMEHT.

Pazpabotka «akcmoitoBy [79, 105] mpenmonaraeT HaIMYUe yS3BUMOCTEH B
nporpaMmax CHCTEMHOIO YpOBHS. B 3ToM cilyyae ciymiatrenb-HapylIUTeNb JOJKEH
aM00 OOHApYX UTh HOBYIO YS3BUMOCTb, JIMOO BOCIOJIB30BAaThCsl YK€ HM3BECTHOM.
Metoapl MOKUCKA HOBBIX YSI3BUMOCTEHN BKJIFOYAIOT OTHICKAHUE HEKOPPEKTHOTO KOAa B
HUCXOJHOM TEKCT€ TMPOrpPaMMHBIX CHCTEM, OTIIPABKy HEOXKHIAHHBIX JaHHBIX
MPWIOKEHUIO U U3yUYeHHEe TIPOrpaMMbl Ha TIPEAMET HAJUYHsI JJOTUYECKUX OIMMOOK. B
IIPOLIECCE MMOUCKA YA3BUMOCTH AHAIU3UPYIOTCS CIEAYIOIINE ACTIEKTHI:

JOCTYITHOCTh UCXOAHOTO TEKCTA MPOrPaMMBbl;

CKOJBKO JIIOI[eﬁ YK€ 3BHAKOMUJIUCH C HCXOAHBIM TCKCTOM U KTO 3TH JIFOAU;
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MMEET JIM CMBICI TPaTUTh CHJIbI HAa ABTOMAaTU3MPOBAHHOE T'€HEPHUPOBAHUE
CIIy4alHbIX MCXOJIHBIX JAHHBIX JIJIs1 IPOTPAMMBI;

CKOJIbKO BPEMEHU NOTPEOyeTCs JIJIsl OpraHUu3aluy TECTOBOM CPEIbI.

PazpaboTtka «dkcmmoiitoBy [62,72,79,105] opueHTtupoBaHa Ha HauOoJiee
pacnpocTpaHEHHBIE KJIacChl OIMMOOK, HAIpHUMEp, MEPENoHEHUE CTEKa, 3aTHpaHue
Ky4H, aTaki Ha (JOPMATHYIO CTPOKY, MEPEMOJHEHHE LEIbIX YUCENT U BO3ZHUKAIOIIUE
roHku. Tem He meHee ocymectBieHue HCJI k rumnepBU30py yepe3 BUPTYAJbHbBIC
MalIuHbl, TpeOyeT 3HaHUI 00Jiee BICOKOTO YPOBHS, TO €CTh 3HAHUHN CHELU(PUUECKUX
(GyHKUIMIA WM KOMaHJ Ha CUCTEMHOM ypoBHE. K coKajleHHt0, KOHTPOJIb TOTO WM
nHoro HCJI BO3MOXEH yXxe€ MOCI€ HEMOCPEACTBEHHOro mnpoHukHoBeHuss B OUC,
Bkimovass OMUCHUCH. Takum 00pa3om, nmepBOHAYaJIbHO AOJKHA OBITH co3gaHa Oasza
JUIsS JaJIbHEHMIINX aTak (IIOJIy4eHBI MpaBa MOJIb30BaTels r00t), U TOJIBKO MOCIIE 3TOTO
peanu3yeTrcss NMPOHUKHOBEHHE Ha JPYrue y3Jbl. JTOT MOAXOJ HCHOJB3YETCS IS
CKPBITHSI WJIK 3aTpyAHEHUs oOHapykeHus pakroB HC/I.

Hcxons U3 CyIecTBYIONMUX UCCIIENOBaHUNA U (DAKTOB TOKMCKA YSI3BUMOCTEH Ha
OCHOBE OOIEro M CHEHUATBHOIO MPOTrpaMMHOr0 OOECHEeYeHUH, HUMEIOIINX
BO3MOYKHOCTh I Ji€acCeMONIMPOBaHUs, MpeAJIoKeHa Ccleayrouias CTpyKTypa
bopmanbHON MoeNN HapymuTens (puc. 2.8).

CtpykTypa (QopManbHON MOJAEIM HAPYIIMTENIs TO3BOJISIET YYHUTHIBATH
CHelM(PUKY TEXHOJOIMH TOHKOTO KIMEHTa HAa OCHOBE BHUPTYaJbHBIX MAIIUH U
bopMHpOBaTh KaUE€CTBEHHBIE U KOJIMYECTBEHHbIE MapaMeTpPhl C UX B3aMMOCBS3SIMHU,
YTO pa3peliaeT B HEKOTOPBIX CIIy4asX CHMXKATh MapaMeTpbl HEONPEIEIEHHOCTH 0
HYJI JUIs JalbHEWHero oOecredeHus] paH)KUPOBAHUS CIIyIIaTelded MO OTAENIbHBIM
IpyIiaM Ha OCHOBE OIICHEHHBIX KOMITeTeHIUH /i hopmupoBanus npoduiiein CP/I.

[Toaromy B manpHeiimeM mnpejuaraetcst GOpMUPOBATH TECTHI MO CIEIYIOIINM
npuHLOUNaM. Bo-mepBbIX, TECThl JOJKHBI BKJIIOYATh HAOOpbI KOMaHJ U3 Pa3HbIX
S3BIKOB MIPOrPAMMUPOBAHMS C BOBMOXHBIMU Ha HUX OTBETAMH: HE 3HAI0, 3Haw0 (0e3
yKa3aHusi  s3bIka  OPOrpaMMHUpPOBAaHMs), 3HaK  (C  yKa3aHHEeM  s3bIKa

nporpammupoBanusi). Takoil Habop OTBETOB O 3HAHUSX KOMaHJ B BHJE
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KaueCTBCHHBIX ITOKa3aTejek MO3BOJIUT OILICHUBATh OCBEJIOMIICHHOCTD cnymaTeﬂeﬁ (0)

SHAHUAX UMH TCX HWJIM UHBIX SA3BIKOB IIPOTpaMMHUPOBAHUA.

ioo====—=-----2
1 | zuaeT ||mesmaer( : VMCB (Virtual Machine Control Block)
,l, : THIIePEHZO0P : ‘1’
DyHKIHA i Lttt -
80000010 ! ' Crpykrypa VMCB
HHCTPYKIHH : 1| . P
L)
CPUID | _xeer __|__.i : J' ‘L
]
'1' H ZHAET | |He 3HaeT|
]
7ot GuT ECX CIH Mpo rp:.a‘mupc EaHHE : ¥
-0 APAaHEEPOE MO :
perucrpa - °um$w ' O6aacTb dpraros 1 ob/IacTb cOCTOAHME
) 5 X
i
2 3HaeT | [nesHaeT J{ ‘L H Komanga #VMEXIT
‘L zHAeT | |nesHaer| 4 i :
! ¥
E FocTeEol peKHM g
Koa noctyna IlporpaMMHpoEaHHE H ‘
Ha C#/Ce+ ' M ;
,J, ‘L Jr R BupTyansHas onepanHoOHHAS CHCTEMA H
i
3 | 3maer | |ue 3HaeT v i
Li 3HaeT | |HesHaer| 5 L '
¢' VMM - nporpaMMHoe ofecnedeHne 118 .
mepeXEaTa coOLITHIH BE EHPTYAJIBHOMH i
. . ONepanHoHHOM CHCTEME !
Apaiigep | JocTryn K ring-0 MporpammMupoEanue '
Ha Accembaepe :
7 i
: :
; ! i .
(] [}
H zHAEeT | |He sHaer| 6 '

B e e e m s e s e e e R e e e R R e e w mw e w o m wmm

Pucynok 2.8 — Ctpykrypa GpopMaabHON MOAETH HApyIIUTEs

Bo-BTOpBIX, TECThl JOJDKHBI BKJIIOYATh OTACJIBHBIE CTPYKTYpbl KOMaHJ st
ONMCaHWA MX Ha3HA4YeHMs. B 3TOM ciydae OTBETBI MOTYT COJEPXKATh CIEAYIOLIEE: HE
3Ha[0, 3HaK (omucaHuWe OOIIero Ha3HA4YeHHWs KOMaH[IbI), 3HaKW (OMHMCaHHE
Ha3HAYEHUS: KaK caMOM KOMaHJIbl, TaK U €€ apryMeHTOB). B-TpeTbux, TECTHI JOJKHBI
BKJIFOYATh KOJABl M3 PA3THYHBIX MPOTPAMM C HMMEIONIUMHUCA B HUX ONIMOOYHBIMH
KOoMaHAaMu. B 3ToM cityuae OTBETBhI MOTYT COAEPKATh CIAEAYIOUIEES: HE 3HAK0; 3HAIO, B
KaKkoOW KOMaH/e OolMOKa, 3HaK, KaK MCIPaBUTh KOJ MPOrpamMMbl Ha TNPaBUJIbHBIN.
Takoit HaOOp OTBETOB O 3HAHUAX KOMaHJl B BHJE KA4YECTBEHHBIX IMOKa3aTeJeH
MO3BOJIUT  OIICHWBAaTh OCBEAOMJIEHHOCTH CIymiaTeiaedl o0 ypOBHAX 3HAHUH

KOHKPETHBIX SA3BIKOB ITPOIpaMMHUPOBAHUAA.
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2.3 Pa3paboTka He4éTKOM MOo/1e/ 1M OLleHNBAHUSI BO3MOKHOCTH 110 pPeain3auuu
yrpo3 HCJI B OMCHUCH k runepBu3opy 4epe3 BUPTyaJbHbIe MAIIMHBI HA
OCHOBE MOAM(PUUIMPOBAHHOIO NOAX0AA 110 (GOPMUPOBAHMIO (PYHKIUI
NPUHALJIEKHOCTH, ONMCHIBAIOIINX KOJIMYECTBEHHO YPOBHM KOMIIETEeHIUH

ciayuaresen

Hcexons w3 pe3ynbTaroB INPOBEAEHHBIX JUCCEPTALMOHHBIX MCCIIEIOBAaHUM,
IIPEUIOKEHA HEYETKAsT MOJIENb OLICHUBAHMS BO3MOXHOCTH II0 PEAIH3ALNAHA YTPO3
HCJl B OMCHCH k runepBu3opy 4yepe3 BUPTyaJbHbIE MAIIWMHBI, MECTO KOTOPOM B

HCCICAOBAHUAX ITPCACTABICHO Ha pI/I029

CIHYIATEJIH

4 \ 4 ) 4

TECT

(0TBETHI B NPOH3BO.ILHOMH
¢opme, THCBMEHHO)

%% __

l Moaesib OUCHKH peaTn3alim |

yrpo3 HC/1 k runepBH3opy
yepes BUPTYAJAbHbIE MALIHHbI

I'pynna 1 I'pynna 2 I'pynna 3

O0bLeKTbI — TEKCTOBbIE JOKYMEHTbI,
MO, I1K (const)

v v v v v

BM1 BM2 BM3

Pucynok 2.9 — Mecto neuétkoit mogenu NSD SV _0.fis ouieHKkr BO3MOXHOCTH AJISl peasin3alui
yrpo3 HCJl 8 OMCHUCH k runepBu3opy yepe3 BUPTyalbHbIE MAIIUHbI
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Tak Kak OTBETHI CIYWIATENEH IO TECTYy 3HAHUM Pa3IUYHBIX KOMAaHJ HOCST
HeopMaM30BaHHBIA XapaKTep, SKCIEPThl ONPEASTSIOT KaKJbIH OTBET CIIyIIaTess
no 10-0amnbHOM 1mIKane, KOTOpble B JaibHeWieM o0pabaThIBalOTCS Ha OCHOBE

c(opMUPOBAHHBIX (HYHKIIUH MPUHAIIICKHOCTH, IPEACTABICHHBIX B Ta0HIIE 2.4.

Tabnuma 2.4 — @parMeHT pe3yIbTaToB 00pPaOOTKHM OTBETOB CIIyIIATEICH Ha BOMPOCHI TECTa

Ne | Bonpoc XapakTepucTuKa OTBETa Ouenka oTBeTa Buna ¢ynkiun
(o MPUHAIJICKHOCTH,
JIEeCATHOAIUTPHON | yKa3bIBaIOIICH Ha
IKane) pazbpoc yBEpEeHHOCTH B
OTBETE

1 | Ha3unauenue | /laH MOJIHBINA OTBET 10 -
perucrpa OTBET JIaH YaCTUYHO MJIu 0e3 4 '"'_'_
ECX u ero He0OXO0AUMOM JIeTaTN3alil . |
our of 11

N .
OTBera HeT (OTBET HE 3HAIO) 0 -

2 | Haznauenwue | JlaH MOJHBIN OTBET 10 -
byHKIUI OTBET JaH YaCTUYHO Wiu 0e3 4 'm C A
Windows HEOOXOIMMOM eTaTn3alluu l..: 1.4
API . {4

rara——
OTBeTa HET 0 -

Hcxons w3 pe3ynbTaToB UCCIENOBaHMs, pa3paboTaHa HEYETKas MOJEib
NSD SV 0.fis ¢ ucnonszoanuem Fuzzy Logic cpenst MATLAB, rae yuteHsl Bce
MpaBWJia U NapaMeTphl KaK CaMHuX Ciylarenael (3HaHWE KOMaH[), TaK U MapaMeTpbl
dbopmanpHOM Mozenu Hapymutens (puc. 2.8), TO3BOJISIONIAS PaHXUPOBATh
clylmiaTesied B COOTBETCTBUU C KPUTEPUEM OCBEIOMIIEHHOCTH, T'PAHMIIBI KOTOPBIX
MpecTaBiIeHbl B Ta0u. 2.5. [Ipumep pamKupoBaHus B CUIBHYIO (TIEPBYIO) M CPETHIOO

(BTOpYIO0) TpyHIbI NpeAcTaBieHbl Ha puc. 2.10 u 2.11 cOOTBETCTBEHHO.

[TorTOMy pe3ynbTaT OIEHOK OCBEAOMIIEHHOCTH CIIyIIATENs JOJDKEH OBITh B
KOJINYECTBEHHOM BUJIE JJISI BO3MOXHOCTH PACIPEACICHHUS UX B OTICIbHBIC TPYIIIbI,

OAHaKO OTBCTEI HAa BOIIPOCKHI TCCTOB IIOAPA3YMEBAIOT KAUCCTBCHHYIO OLICHKY.
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Tabnuna 2.5 — IIpaBuio paHKupoBaHUA CiyLIaTeNel U OpeaeeHue Py

Jwnanazon Panr ciymaresns npu BO3MOXHOCTH peaju3alyy yrpo3
3HAYCHUM Huzkas (H) Cpennsis (C) Bricokas (B)
KpUTepus C 4aCTOTOM CMEHbI KOHTUHI€HTa
OCBEIOMJIEHHOCTH | B C H B C H B C H
Menee 0.3 3 3 3 3 3 2 3 2 2
(0.3-0.69] 3 3 2 2 2 2 2 1 1
(0.7-1] 3 2 2 1 1 1 1 1 1

-} Rule Viewer: NSD_SV_0
File Edit View Options

inputt =225 input2 = 0,168

outputt = 0804

o \ | | I \
> | | | T \
o | | | — |
o | | | T |
= | [ | — |
s \ | | — |
r \ | | \ |
| | [ | \ |
| | | | \ |
10 | ‘ | | 4
v | | | \ ]
e | | | \ ]
o0 10 o0 1 I !
o 1
Input: Flot poirts: Move:
[2.245 01682] o1 It right o up

Opened system NSD_S_0, 12 rules | ‘

Close ‘ |

Pucynok 2.10 — Pe3ynbTarhl paHXHUpOBaHUS B CUIIbHYIO (TIEPBYIO) TpyIny (KpuTepuit
ocsegomsiénnoctu 0,804 (Bore 0,7)

T
3

Fil: Edit View Options

inputl = 5 input2 = 0,605
output! = DB57

‘
2| | \ | — |
]
s | | \ | — |
+ \ ‘ | C— |
[
o | \ [ i — |
| | \ |
’ ‘ ] 1
8 ‘ ‘
‘ _—— | =
‘ \ | |
.
‘ ] |
o | \ \ | I
‘
0 | \ | -
]
2 \ \ | g
; o ; 1 l
o 1
Input: Flot points: hore
15 0.6045]| o1 lett right dorr up

Opened system NSD_SV_0, 12 ruies
Help Close

Pucynok 2.11 — Pe3ynbTatsl paH)XKHpOBaHUS B CPEIHIONO (BTOPYIO) TpyNITy (KpUTEpUiA
ocBegomiénnoctu 0,657 (B nmpenenax 0,3- 0,69)
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Hcxonga w3 TOro, 4ro TECTOBbIE HAOOpPHI JJII OLEHKH OCBEIOMIICHHOCTH
CllylIaTeasl IO KauyeCTBEHHBIM IIOKa3aTeNsIM JOJDKHBI ObITh NpeoOpa3oBaHbl B
KOJIMYECTBEHHBIE OLICHKH OCBEIOMJICHHOCTH, INPENJIAraeTcsi HCIO0JIb30BaTh IMIPaBUIIA
HEUETKOW JIOTMKM Ha OCHOBe Mertojma Fuzzy Logic. Eciam mpeamonoxuTs, 4TO
OTCYTCTBHE HEKOTOPBIX 3HAHUM MPUBOIUT UIU K HEBO3MOKHOCTH, WIN K CHI>KEHUIO
BO3MOXKHOCTEM peanu3aluy yrpo3 3a CUeT CIydalHOro nojdopa HapylIHTEIeEM
HEOOXOJUMBIX JUIsl 3TOr0 (PyHKUMH, MpoLenyp, HapaMeTpoB, HACTPOEK U T.M., TO
IpeaiaraeTcsl HMCHOJIb30BaTh MPOIEAYpbl OOpaOOTKM HEUETKOW OIEHKA OTBETOB
PECIIOHJIEHTOB 1O OAJILHOM IMIKaJle JJI1 ONpPEeiIeHUs] COOTBETCTBYIOIIMX (PYHKIMI
IPUHAJIEKHOCTH ISl KaXJ0r0 OTBETA U HA 3TOM OCHOBE OCYILECTBIIATH NMPOLEAYPY
pacuera HEYETKOTO 3HAYEHUS IOKA3aTENs1 OCBEIOMIIEHHOCTH C IOCIENYIOIIEH €ro
nedazzudukanueii. GparMeHT pe3ybTaToB TECTUPOBAHUSA CIyLIaTeNeH ¢ IpUMepamMu

HEYETKUX OLIEHOK OTBETOB MPHUBECH B Tabnuiie 2.4.
Pacyuer HedeTkOro 3HaueHUA ~ PE3YNBTUPYIOMIETO  MOKAa3aTels (|k)

OCBCIOAOMJICHHOCTH k- o CIIymareiisl OCYIECTBIICTCA ITYyTEM CBépTKI/I OLICHOK OTBCTOB

10 KaKJI0MY BOIIpocy 1o (hopmyiie:

J(U) F(U)

TR IR

u=1 j=1 f=1

rne U — oOmree konmuecTBo aktyanbHbIX yrpo3 B MCO ¢ MCH; Jé”) — KOJIMYECTBO
BOIPOCOB, 3aJAHHBIX K-My CIylIaTemo, CBS3aHHBIX ¢ U—i yrposoi; F—

KOJINYECTBO KOMaH[ ((DYHKIMH, MPOIEayp M T.IL.), COAEPIKAIIMXCS B j-M BOIpPOCE,

(k) _

CBSI3aHHBIM C U—M# yrpo3ou; o BECOBOW KO3(PPUIMEHT BaXHOCTH f-1i KOMaHIBI

(byHKumM, mpouexypsl W T.L) Qs peamusamui yrpossr; n') — mewerkas oremka

KOJIMYeCcTBa Oa/lyIoB, BBICTABJIEHHBIX 3a OTBET, CBA3aHHBIA ¢ f-ii  kKomammoi
(pyHKIIMEH, TIPOIIEYPOI U T.I1.) C TPEYTOIBHOM (PYHKITUEH TPUHAITIC)KHOCTH.
Ha »TOoM 3Tame ¢ mOMOIIbIO 3KCHEPTOB BIMOJHsUIACh (pa33udukanms, TO eCTh

BBISIBJICHUE (ONpENIeJICHUE) AJIEMEHTOB BXOJla B BUJE (DYHKIMI MPUHAIECKHOCTH
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BXOJHBIX MapameTpoB. B Ttabmuue 2.4 mnokasaHbl COPMUPOBAHHBIE SKCIIEPTaMU
(YHKIUM TPUHAUIEKHOCTH BXOJHBIX IapaMETPOB, K KOTOPHIM OTHOCSTCS KOMaHJbl
(yHKIMH, TPOLIEAYPHI U T.I1.) ISl peau3aiiu yIPO3bl.

Omnepanuy BBIBOJA HA JAHHOM JTare BKIIOYAIOT 0a3y MpaBuil JIOTHYECKOTO
BbIBOJIa, MEXaHU3M (METOJ) BbIBOJAa M (YHKUUIO NPUHAMIEKHOCTH BBIXOJHOIO
napamMerpa.

Tem He MeHee, mIpaBuia JIOTUYECKOrO BBIBOAA ONPENEISAIOT MPUUMHHO-
CJIE/ICTBEHHBIE OTHOILECHUS MEX]y HEUETKUMHU 3HAUECHUSAMU €€ BXOAHBIX BEJIUYMH
(HM3Kas, CpeAHssl U BBICOKAs 4acTOTa CMEHBI CIyILIATesis M BBICOKHM, CpeaHHIl u
HU3KUW paHr ciywmaTeis OpH BO3MOXHOCTH peaju3allii Yrpo3) C BBIXOJHOU
HOPMHUPOBAaHHON BEJIMYMHOM [IMAla30Ha 3HAYEHHS] KPUTEPUS OCBEAOMIIEHHOCTH
(HM3KUM, CpeaHMM, BBICOKHII), 4YTO AaéT BO3MOXXHOCTh peaIU3alUd aJrOpUTMa
PAHKXUPOBAHMS CIYLIATENEH MO UX KOJIUYECTBEHHOMY KPUTEPHUIO OCBEIOMIIEHHOCTH
¥ BO3MOKHOCTH peanmm3auun  yrpo3 HCJ/[ x rumepBu3opy uepe3 BUPTyaJbHbIC
MalmuHbl. B OTiMYMe OT M3BECTHBIX NMPUEMOB W aJTOPUTMOB PAHKUPOBAHUS B
OPEJIOKEHHBIA alNrOpUTM BBEJCHBI MPOILEIYypbl ydeTa, BO-NEPBBIX, JAMHAMUKH
(4acTOThI) CMEHBI KOHTHHTE€HTA CIIyliaTesiel (IIUTeIbHOCTh Mepruojia 00y4ueHus), BO-
BTOPBIX, BO3MOXKHOCTH peallM3allii KaxJAOW M3 aKTyaJlbHbIX yrpo3. PamxupoBaHue

MPOBOJMIIOCH 10 PABUILY, IPE/ICTABIIEHHOMY B Tabmuue 2.5.

JIns paHkupoBaHUS BBENEHO 3 ypoBHA (paHra) ciyiiateneil. Bo3MoXHOCTb
peanu3alu  yrpo3bl B JIaHHOW TIJaBe€ OIIEHMBAETCS JHIIb [0 Ka4eCTBEHHOMY
MOKA3aTeNIl0 CO 3HAYCHUSIMHU «HHU3Kas», «CPEAHss» M «BBICOKAsH Ha OCHOBE
pe3yJIbTaTOB aHajdu3a ysA3BUMOCTe B mnporpammHoMm obecnedyenun OWCHCH,
COCTaBa AaKTYaJIbHBIX YIpO3, HACTPOEK OIMEPALMOHHOM Cpelbl U BO3MOXKHOCTH
UCIIOJIb30BAaHUSI KOMaH[, (PYHKIIMA W TPOLEayp, HEOOXOIUMBIX [JIsi peau3ariu
yIpo3.

CyMMupoBaHHWE HEYETKHX YHUCEI TMPOBOJAUIACH C KCIOJIb30BAHHEM, TaK
HaseiBaeMoro L —R ux mpencraBienHusi, xorja CyMMHPYIOTCS COOTBETCTBYIOIIUE
KpailHue U CpeMHHbIE TOUKH HeYeTKUX yucen. Jledas3udukaius pe3yabTUPYIOIIETro

IMoKa3aTcJrsl HpoOBOANIACH NU3BCCTHBIM MCTOJZOM LICHTPA CYMM.
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OpHako ciexyeT 3aMeTUTh, YTO TpPEyroibHass (YHKUHS TPUHAIICKHOCTU
BHOCHUT Pa3MBITOCTh KpalfHUX 3HAYEHUH, TIOATOMY ISl CHIDKCHHUS HEOTPEACIEHHOCTH
TPaHUYHBIX  3HAYeHUN  (QyHKUMHA  TPUHAUIKHOCTH  BXOJHBIX  IAapaMeTpOB
npejaraeTcss  MOAM(PHUIMPOBATH  MOAXOA MO  (QOPMHUPOBAHUIO  (YHKIIHIA
NPUHAAICKHOCTH,  KOJMYECTBEHHO  ONKCHIBAIOMIMX  YPOBHH  KOMIICTEHIIUI

CIIyILIaTENEH.

2.4 BeIBOABI

Takum 00pa3oM, paspadoranHas (opManabHasi MOAEb HAPYIIUTENS] BKIIOYAET
B ceOst:

1) TecroBble HAOOPHI IS OICHKH OCBEAOMJICHHOCTH CIyIIATENs IO
Ka4eCTBEHHBIM  I[IOKa3aTelsiM C  I[EPEBOJOM  pPE3YJbTAaTOB TECTUPOBAHUS B
KOJINYECTBEHHBIE OLICHKU OCBEJOMJICHHOCTHM HA OCHOBE MPABWJI HEYETKOM JIOTHKH.
CyllIeCTBEHHBIM OTJIMYMEM JTAHHOW METOAMKHU OT M3BECTHBIX METOJWK TECTUPOBAHUSA
SABJISICTCS, BO-TIEPBBIX, TO, UTO B HEM BIEPBbIC IPUMEHEH NPEO0HCEHHbLIL KpUmMeEpUuil
0C6€00MIICHHOCMU clywiamensa C TO3WLHHM ONPENCIICHUS €r0 BO3MOXHOCTEN I10
peanuzaruu yrpos 6ezomacHocty nHdopmanmu B OVC.

[Ipu »TOM TmOKa3aTeNb PACCUUTHIBAICS HAa OCHOBE OOpPaOOTKH CHCTEMBI
CIICIIMAJIbHO MOJATOTOBJICHHBIX TE€CTOB, YaCTh M3 KOTOPBIX COJEpKaIa YIOMUHAHUS
KOMaH/l, (yHKIHHA, MPOIEAYpP, YTUIUT WIK UX MapaMeTpPoB U MHYIO MHGOPMAIIHIO O
ITO, 3HaHWME KOTOPBIX AAET HAPYILIMTEIIO0 BO3MOXHOCTh pPEAIM3AIUMU KaXIO0H U3
aktyanbHbIx yrpo3 HCJl k runepBusopy depe3 BUpTyajbHbIE MaluHbL. [lonaranocs,
YTO OTCYTCTBHE HEKOTOPBIX 3HAHWUW MPUBOAUT WM K HEBO3MOXHOCTH, WA K
CHIDKEHHMIO BO3MOXKHOCTEHW pealu3ali yrpo3 3a CcYeT CciaydailHoro mojadopa
HapYIIUTEIEM HEOOXOAUMBIX JUIsl ATOTO (DYHKIIHM, TPOIEYyp, TapaMeTpOB, HACTPOEK
u T.1. Takxke BBEIEHBI TPOLEAYpbl OOpPaOOTKM HEYETKOW OIEHKH OTBETOB
PECNOH/ICHTOB MO OaUIbHOW IIKaJ€ C OMPEIEICHHUEM COOTBETCTBYIOUIUX (YHKUIUN

NPUHAIEKHOCTH ISl KaKJOr0 OTBETA M HAa 3TOM OCHOBE — Mpoleaypa pacyera
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HEYETKOTO 3HAYEHUs TOKa3aTels OCBEJAOMJIEHHOCTH C IMOCIEIyIOWEHd €ero
nedazzupuxanyei.

JIns KOPPEKTHOW NMPUBS3KM YPOBHEM KOMIIETEHUMK HAPYLIUTENEH K yrpo3am
O0e3zonmacHOoCcTH HWH(pOpManuu ObLI MPOBEAEH AaHAIW3 TAKUX YIPO3 C YUYETOM
U3BECTHBIX, COJEPXKAIIUXCS B AMEKTpOoHHBIX 0azax ys3Bumocted CVE u OCTOK
Poccum ysi3BUMocTel THIEPBU30pa U BUPTYaIbHBIX MAIIHH.

[To pe3ynbraram Takoro aHanusa ObUla cpOpMUpPOBAHA OMHUCATENIbHAS MOJEIb
yrpo3 Oe3omacHoctu uHpopmanuun B OMCHCH, conepkamias OpUMEHUTENBHO K
HanOoJjiee KOMIIETEHTHOMY BHYTPEHHEMY HApYIIUTEN0 (CIIyIIaTelll0) OIMHCAHUE
UCIOJIb3YEMBIX  YSA3BUMOCTEH, CIIOCOOOB pealM3allud  Yrpo3 (dKCIulyaTaluu
yS3BUMOCTEM), OIIEHKH BPEMEHU, HEOOXOIMMOr0 JIJIsl pean3alii Kaxa0u yrpo3sl, a
TaK)Ke COJEPKaHUSI HECAaHKIITMOHUPOBAHHOT'O ACHCTBUS € 3allUIIAEMON HH(POpMaIUeit
(xomupoBaHMs, MOIU(UKALNM, TEPEMEIIEHUs WM YHUYTOXKEHHUS) C OLIEHKaMH
BO3MOXXHOTO BBIOOpa KaXKJIOr0 M3 TakuX JEeUCTBUU. Jlamee NpUMEHUTETBHO K
KOKJIOMY YPOBHIO OCBEIOMJIEHHOCTH CIIYINATEIEN COCTaBJSUICS KOPTEX yIpos,
KOTOpbIE MOTYT OBbITh peanu3oBanbl HapymuTeasimu B OMCHUCH,;

2) mpaBWJia PAHXUPOBAHUS CIIyIIATENICH O KOJIMYCCTBEHHOMY KPUTEPUIO UX
OCBEJIOMJIEHHOCTH M BO3MOXHOCTsM peanuzanuu yrpo3 HCJ k 3ammiiaemoit
uHpopmanuu. B oTiiMuMe OT M3BECTHBIX NPHUEMOB M AJITOPUTMOB PaHKHUPOBAHUS
B [IPEVIOKEHHBIA QJITOPUTM  BBEJEHBI MPOLEAYPHl Yy4ye€Ta, BO-IIEPBBIX, JUHAMUKH
CMEHbl KOHTHMHTEHTa CiylaTened (AIuTenbHOCTh NMeproja 0O0y4YeHHs), BO-BTOPBIX,
BO3MOYKHOCTH peaju3allii KaXKJ1I0M U3 aKTyaJIbHBIX yTpo3.

Jlns paHKupoBaHMsI BBEJEHBI 3 ypoBHs (paHra) ciyumiateneil. Bo3MoxHOCTb
peanu3aluuyd Yrpo3bl B JAaHHOW TJIaB€ OLICHUBAETCS JIMIL MO Kauye€CTBEHHOMY
MOKA3aTeNIl0 CO 3HAYCHUSIMHU «HHU3Kas», «CPEAHss» M «BBICOKAasH Ha OCHOBE
pe3ynbTaToB aHanu3a yssBumoctedl B 110 OMCHCH, cocraBa akTyalbHBIX yIpo3,
HACTPOEK OIEPAMOHHON Cpebl U BOBMOXXHOCTH MCIIOJIb30BAHMS KOMaHA, PyHKIINI 1
npoLeayp, HeOOXOTUMBIX AJISl peaanu3aluu yrpos.

[IpuBenena cTpykrypa GopMalbHON MOJIETU HAPYLIUTENS.
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Taxxke mnpencTaBiaeHbl pe3yJabTaThl MO pa3pabOTKe HEYETKOW MoOnAenu
OLICHMBAHUS BO3MOXKHOCTeH peammsaiuu yrpos HCJ/[ k rumepsusopy uepes
BupTyansHele Mammasl B OMCUCH. B nganHoii Mozenu Obil MOAM(UIIMPOBAH
noaxoq 1o  (OPMUPOBAHMIO  (PYHKIMH  MPUHAAJICKHOCTH,  OMHCHIBAIOIINX
KOJIMYECTBEHHO YPOBHM KOMIIETEHIIMI U HCIIOJIb3yEMBIE B JTAJIBHEUIIEM JUISI OLIEHKU
BO3MOKHOCTEHN peaan3aliy yrpo3 Ha OCHOBE alllapara HEUPOHHBIX CETEM.

Onupasch Ha HMEIOIIMECS KOMAaHIbl B TECTOBBIX HaOOpax il OLEHKHU
OCBEJIOMJIEHHOCTH CJyIIaTesaeil Heo0X0auMo c(OopMUPOBATh YUCICHHBIE 3HAYEHUS
JEBbIX M TMpaBbIX TrpaHUl] (YHKUUA TPUHAUICKHOCTH HA OCHOBE SKCIEPTHBIX
JAHHBIX.

C 5101 1enpro ObUIAa BRINOJHEHA OI[EHKA 3HAYMMOCTH KOMaH/, ONMCHIBAEMBIX B
tecrax, mil peamuzaunn HC/[ k runepBu3opy uepe3 BUPTyajbHble MalIUHbL. Jlus
pEeLIECHHs] TAKOM 3aJayd B JUCCEPTALMOHHBIX MCCIIENOBAHUAX MCIIOIB30BaH METOJ
HedeTko oruku Mamdani, uyto obecriednBaeT yCTpaHEHHE TAKOTO HEIOCTATKa, Kak
BO3MOKHOCTb CHIDKEHMSI HEIOJIHOTBI 3HAHUM I OLICHKM Ba)XHOCTU KOMAaHJ
(pyHKUMH, MHCTPYKUMH, MpOLELyp, YTWIMT WIM UX MapaMeTpoOB, a TaKKe HHOU
uH(poOpMaMU O MPOTPAMMHOM WM TEXHMYECKOM OOECHEYEeHHH, 3HAHUE KOTOPBIX
Ja€T HAPYIIUTEI0 BO3MOXHOCTh peaIM3alluid Kaxaou u3 aktyainbHbix yrpo3 HCJI k
TUIEPBU30pPY HA OCHOBE (OPMAIBbHONM MOJENH HApyUIUTENsd) M KaueCTBEHHBIX
OTBETOB HKCIEPTOB B HEOOXOJUMOCTH 3HAHMW O JIaHHBIX KOMaHAax Mpu
ocymectBienun HCJl k runepBu3opy 4depes3 BUPTYyAIbHYK) MALIMHY. DTO MO3BOJSET
OCYILECTBJIATh YYET MCXOAHBIX JAHHBIX, KOTOPBIE ONPENEISAIOT HEOJHO3HAYHOCTh B

OLICHKC Ka4CCTBCHHBIX Mokazartejieii u NepeBOa UX B KOJIMYCCTBCHHLBIC ITIOKA3aTCIIN.
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3 Pa3zpadoTka HelipoHe4éTKO# Mo/1e/IM OlleHHBAHUS TMHAMUKHN COCTOSIHUS
OUCHUCH B ycaoBusiX yrpo3 0e301acHOCTH HH(OPMAIIUH K THIIEPBU30PY Yepe3

BUPTYaJIbHbIC MAIIUHBI M CPeACTBa OLeHKH eé ycroitunBocTtu K HCJI

Omnupascr Ha TIOIY4YEHHBIE paHEE pe3yJbTaTbl, HMEETCS BO3MOYKHOCTH
pa3paboTaTh JUHAMHYECKYIO HENPEPBIBHYIO HEUPOHEUYETKYIO MOJENb TUHAMHUKHU
coctostHuss OMCHUCH B ycnoBusx yrpo3 HCJI x runepBu3opy 4epe3 BHPTyaJbHBIE
MAallliHbI U CPeACTBO OleHKHU €€ ycronunBoctr K HC/I, koTOphIe 1O3BOJIAT CO31aTh
npo(uiId pasrpaHUYEHUs JOCTYIA ISl OTACNBbHBIX TPy CyliaTeseil 3a Tpedyembie

BPECMCHHBIC ITPOMCIKYTKH.

3.1 MaremaTu4eckasi 0CHOBA HeHPOHEUYETKOM MO/1e/ I OLIEeHUBAHUS TUHAMHKH
cocrossanss OUCHUCH B ycioBusx yrpo3 HC/I k runepsusopy 4epe3

BUPTYaJbHbIC MAIIINHbI

Pe3ynbrarhl HcclienoBaHUM, OMUCAHHBIX B MPEIbIAYLIMX IJIaBaX, MOKa3aJd
BBISIBJICHHBIE HEJJOCTATKH, MIPUCYILIHE padOTE SKCIEPTOB MPU HACTPOIKe mpoduiiei u
ompenesieHnn Bo3MoxkHOocTer peanmzauuu yrpo3 HCJI. Ilostomy mnpennaraercs
dbopmupoBaTh  (QYHKIMIO TPUHAJICKHOCTH  MCXOAs M3  MNPEJAOCTABICHHOTO
MHO>KECTBA, COCTOSIIEr0 U3 KOMaHJ, JOCTYIHBIX 3JIOYMBINUICHHHUKY, U KOJIMYECTBA
ATANoB, KOTOPbIE HEOOXOAMMBI JIJIsl peaM3alMK KaX A0 BHIOPAHHONW KOMaH/IbI.

[IpuMeHUTENBHO K MOJENM HapyUIUTENs, MPEACTaBIECHHON paHee Ha puc. 2.8,
UMEIOTCSl HEUETKHE UCXOJHBIE TAHHBIE, KOTOPBIE JAl0T BO3MOYKHOCTh BOCIPUHHUMATH
pa3pabaThiBaeMble MOJIETIM KaK CHCTEMbl HEUYETKOW JIOTUKM WU CHUCTEMBI C
HEYETKMMH MapaMeTpaMu yIOpaBiieHHs. BBuay 3Toro mnpemaraercsi ONHUCHIBATh
HelpoHeuéTkyro moaens auHamuku coctosauss OMCHUCH B ycnosusix yrpo3 HCJ
TMIIEPBU30PY Yepe3 BUPTYaJbHbIE MAIIMHBI MMEHHO KakK JMHAMUKY CHCTEM C

HECYETKUMHU nmapamMeTpamMu yIripaBJICHUA.
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[TosTOoMy 1€7I€C000pa3HO MPEACTaBUTh JAHHYIO CHCTEMY B BHIC KOPTEKa
napametpos (3.1):
SR=<K,I,\W,p,b>, (3.1)

rane SR — muoxkectBo peammsamuu yrpo3 HCJI k rumepsusopy uepe3 BM mim
¢uzmyeckyro cerb, K — kommdecTtBo »dTanoB g ocymectBieHuss HCJ
uHpopmaiuu, | — KOIMYECTBO U ONpEJIEICHHE BXOIHBIX MapaMeTPOB KaXKI0ro dTara,
W — 3HQUMMOCTBH mapamMeTpoB ISl KaXkA0ro 3ramna, P — peanusanus mapametpos HCJI
ciymaTeneM u b — 3ameprkka BoimosiHeHust starma HC/I,

AHanoruyHo Cc(HOPMHUPOBAHHOMY KOPTEXY B JaHHBIX JHUCCEPTAIMOHHBIX
UCCJIEIOBAHMUSIX OMNpeaereHa HoBasg (YHKIMOHAJIbHAs 3aBUCUMOCTb  OLEHKH
coctostHuss OMCHUCH B ycnoBusix yrpo3 HCJI, xoropasi omucaHa ¢ IMOMOIIBIO
MaTE€MaTUYeCKOro amnmapara HEWpPOHHBIX CeTell B BHUAE HH(DOPMALMOHHOTO
orpaHuYeHus kauecTBeHHbIX apameTpoB ax=f(lx, Wk, px, bk).

[IpenyioxkeHHass B JaHHOW IJ1aB€ HEMPOHEUYETKAss MOJENb OLEHKH COCTOSHUSA
OUCHUCH B ycnoBusix yrpo3 HCJl k rumepBu3opy 4epe3 BUPTyaJbHbIE MAaIlWHbI
OCHOBBIBAETCS HA CUCTEME ypaBHEHUH (3.2), COCTOSIIIMX U3 YPABHEHUM JIJIs1 ONTMCAHMS

B OTJIEJIBHOCTH Mpolecca s kaxaoro srana HCJI.

a'(2) = f, () (LW, P, (2) +b)
a*(2) = 1, (1) - (1L, W, [P, (2) v P DT+ 1, W, , P, (1)
a’(2) = T, (15,) - (I, W[, (2) v P, D]+ 13, W5, s (1)
a*(2) = 1, (1) - (1L, W,,[P;(2) v P, (D1 + 1, W, .0, (1)) (3.2)
a°(2) = Ty (55,) - (1 We [P, (2) v P, (D] + 15 W , p5 (1))
a°(2) = f5 (55n) - (16 We, [Ps (2) v 5]+ 15 W5 . P (D)
a’(2)=f,(r;,) (L, W,,a*(2) + L, W, ,a>(2) + L, W, ,a*(2) +
+L, W, ,a*(2) + L, W, a°(2) + L, W, ;a*(2) + L, W, ,a’ (1) +b,)
CornacHo puc. 2.8, Ha KOTOPOM MOKa3aHbl HUPPbI 1-6, 0003HAYAIOLUE ITATIBI
BbInoJiHeHH HapymuTesnsiMm HCJL k runepBu3opy uepe3 BUpTyaibHble MalIUHbL. Tak,
B 1nepBoi (opmyne cuctembl ypaBHeHuN (3.2) omnpenensieTcsi BO3MOXKHOCTb

npeogosienust nepsoro 3tana HCJ Ha ocHOBE IBYX BXOAHBIX BEJIMYMH: MOKa3aTems
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(xputepusi) ocBenomaéHHocTH ero 06 nuerpykuuu CPUID u BpemeHN HaX0KIeHUs B
cucreme. Takum o6pazom, a'(2) xapakrepu3yeT BO3MOMKHOCTb IIPEOIONIEHHS IEPBOTO
srata HCJl Ha ocHOBe JBYX BXOJHBIX BeIWYMH. [[aHHas BelMYMHA 3aBUCUT OT
(GYHKIIUM  TIPUHAJICKHOCTH, OIMChbiBaeMor JjgaHHoro ciuymarens f(ri), lig —
KOJIMYECTBO M OIpe/eNIeHHe BXOJHbIX mnapameTpoB 1 srtama, Wi1 — 3HAYUMOCTH
napameTpoB st 1 3tamna, Pi(2) — BO3MOXKHOCTh pealu3aliiyl IByX HapaMeTpoB Ha |
srarie HCJl cnymatenem u b1 — 3anepxka BoinoiHenus 1 stama HCJI. Co BTOpoOi
dbopMysbl IO MIECTYI0 OHU (OPMHUPYIOTCS AHAJIOTMYHBIM OOpa3oM C TEM JIMIIb
OTJINYMEM, YTO YUUTHIBACTCS CBSA3b C MPEABIAYIIMMHU dTallaMU U BO3MOKHOCTSIMU UX
peanu3anuu.

Jlist permerust cucteMbl ypaBHEHUN (3.2) ObUT TPEIIOKEH MaTeMaTHYCCKUN
anmapar HEWpPOHHBIX CETe C BHOBb MPEMIOKEHHOW (YHKIMEW sl ONMucCaHus
npouiecca  peamuzauuu  HCJI  koHKpeTHbIM  cyObeKTOM  (CIyIIaTesem,
3JIOYMBIIIVICHHUKOM), YYHUTHIBAIOIIETO KaK BPEMEHHOW MapaMeTp t, TaK M OLICHKY
BO3MOXKHOCTEH K-0it peanuzaruu yrpo3 HC/I oTieabHOM rpymmnoi ciymaTenci:

_ kxt 0
Ckxt+et (3:3)

Heuérkas wmopnenp oueHkn BO3MOXKHOCTeW peanmsaunn yrpo3 HC/
TUrepBu3opy uepe3 BuptyanbHble Mamuael B OMCHUCH (modelUgrSZI.mdl)
pa3paborana B cpeae MoaenupoBanus MATLAB, «kortopass peanusyet
MaTeMaTU4YeCKUe BBIpAKEHUs, TIpencTaBieHnbie B (3.2). OOuuit € BUI npecTaBieH
Ha puc. 3.1.

Cenbmast opmyna 0ObeIUHSET BCE BOBMOMXHBIE peaM3allii Ha KaK/IOM dTare
B OTJIEJIbHOCTH, BKJIIOUAs 3a/I€PKKY BBINOJHEHUS dTamna 3a CYET CMEIIECHHs BPEMEHH
e¢ BbimonHeHUs. OOmas BHYTPEHHSISI B3aMMOCBA3b B HEUPOHEUETKON Mozenu
Mpe/icTaBlieHa Ha puc. 3.2.

HUcxonss U3 5TOro B HEUPOHEUYETKOW MOMAEIW OLCHUBAHUSA BO3MOYKHOCTEH

peam3zanuu yrpo3 HC/I x runepsusopy udepe3 BuptyasibHble Mamnabl B OMMCHUCH
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(modelUgrSZIl.mdl) ¢ momompro ammapara HEHPOHHOH CETH MPEIIOKEHO HMETh

HIECTh YPOBHEH B MOJIENI U OJIUH CKPBITHIA YPOBEHb.

B modelUgrszI
File Edit View Simulation Format Tools Help
O=E& & »
[imput 1 |——— ottt tit————» ]
pi1} w1}
-—> pizt v{2}4>|:
piz} viz}
-—> P} v{3}4>|:
[2=h ¥}
-—> P vl
pi b
[imputs |———wpist yist————» ]
pis} w5}
[inpute |———wlotet vast———»{]
pis} s}
eural Netwod
Ready 100%

Pucynoxk 3.1 — OOuwmii Bua HeHPOHEUETKON MOJIEH OLEHUBAHUS BO3MOKHOCTEH peanu3ally — yrpos
HC/I k runepBuzopy uepe3 Buptyansabie Mamiasl B OUCHUCH (modelUgrSZI.mdl)

M| rmodelUgrSZl/MNeural Metwork

File Edit View Simulation Format Tools Help

Ol H & S i+ >

Ready

Pucynok 3.2 — O0mias BHyTpEHHss1 B3aUMOCBsI3b B HelipoHeuéTkoi Mozenu modelUgrSZ1.mdl
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Kaxxapiit aTan B MO MPECTaBISET COO0M CTPYKTYpY, MPEICTAaBICHHYIO Ha
puc. 3.3. BpemeHHble 3aJepKKH B MOJEIHM OCYHIECTBISIOT KOMMIOHEHTH TDL,
npejcTaBieHHble Ha puc. 3.4. OnucaHue pacnpeesieHus BECOBBIX KOA((UIIMEHTOB

s 1 aTana npexncrasieHo Ha puc. 3.5.

| modelUgrSZl/Neural Metwork/Layer 1

File  Edit Wiew Simulation Format Tools Help

0 EHES @ b = floo

pi1} Delays 1 1t 13

netzum tanzig

Pucynok 3.3 — Onucanue 1 srana HCJI B Hediponeuérkoit mogean modelUgrSZI.mdl
B modelUgrSZl/ . /Layer 1/Delays 1

Eile Edit Niew Simulation Farmat Tools Help

O & £ 6B i >

pdf1.1}

Pucynok 3.4 — Onucanue 3aaepxku BoinoiaHeHus 1 atana HC/L B HelipoHEUETKON Moienu
modelUgrSZ1.mdl

=1 modelUgrSZIY../Layer LWL, 1}

File Edit ¥iew Simulation Format Tools Help

Ol S @ » 0.0 Momal -

W1, 1301,
dotpradi

1 K2, )
dotpradz
2P

=
dotprod3

=

pd{1.1} dotprods i iz{1.1}

et 1KE,
dotprods

11,133, 1
dotprada

Pucynok 3.5 — Onmcanue pacrpenenaeHus BecoBbix kodddumnrentos ans 1 stana
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[IpuMeHUTETPHO KO BTOPOMY YPOBHIO, COOTBETCTBYyIOIIEMY puc. 2.8,
npeuiokeHa CTpykTypa (puc. 3.6), peanusymolias penieHue BTOPOH (HOpMYyJIbl
cuctembl ypaBHeHul (3.2) u omuceiBaromas Bropod 3tan HCJ[ B HelipoHeu€TKOM

moer modelUgrSZI.mdl.

W madelUgrSZl/Neural Network/Layer 2

File Edit View Simulation Format Tools Help

LbeES 1 b = oo

plf} Delays G Inif2 &}

Ready 1003
J

L.

Pucynoxk 3.6 — Onucanue 2 stanra HCJ] B Heliponeuérkoit moaenn modelUgrSZIl.mdl

Onucanne 3anepkku BbinodHeHus: 2 stana HCJl B HEHpOHEUETKOM MOJEnu
modelUgrSZ1l.mdl mpencraBieno Ha puc. 3.7, OmMCaHHWE paclpeneCHUs BECOBBIX
K03((PUIIMEHTOB BTOPOTO 3Tama € MEPBbIM MPEACTABICHO Ha puc. 3.8, omucaHHUe

pacnpeneneHuss BeCOBbIX KOA((HUIIMEHTOB BTOPOro dTama ¢ TPEThbUM IPEACTABICHO

Ha puc. 3.9.
B modelUgrsZl.. /Layer 2/Delays 1
Eile  Ecit View Simulation  Farmat  Toeols Help
O zEdS T »

Pucynok 3.7 — Onucanue 3aaepxku BeinojiHeHus 2 3tana HCJL B HeiipoHeUETKON MO e
modelUgrSZIl.mdl
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%

B/ modelUgrSZl/.. /Layer 2/IW(21}

= | B e

File
O

Edit View Simulation Format Taools

= HdS

T

Help
»

100 [Momal <] 3 i[5 &

Ready

o f,

g2 301,

Iz 1309,y

iz[2, 1}

dotprodd

100%a

oded5

Pucynok 3.8 — Onucanue pacrpeneiaeHus BECOBbIX KO3(()UIIMEHTOB BTOPOro 3Tana ¢

MEPBLIM

Hanee MonenupoBanue (GopMys ¢ TpeTbe MO IMIECTYH0 CUCTEMbl YpaBHEHUU

(3.2) BBINOJIHSCTCS aHAJIOTHYHBIM 00pa3oM, 3a MCKJIIOYCHHEM IOCIECIHEH CeabMOM,

TaK KakK HaHHBIﬁ YPOBCHB ABJIACTCA CKPBITBIM.

Ha puc. 3.10 npencraBienHo omnucanue 3akmouutenbHoro stama HCJ[ B

HeiponeuéTkoit Momenu modelUgrSZIl.mdl, omuceiBaromero B3auMoeiiCTBHE Bcex

sranioB HCJ] Ha oOCHOBE mpaBui HEUETKOM JIOTUKM U TJI€ MUMEETCA OTJIUYHME B

dhopMUpOBaHUHU 3aJI€P>KKH BBIOJHEHUS 3TOTr0 3Tana (puc. 3.11).

Onucanre BECOBBIX KOIPPUIMEHTOB ISl  3aKIIOUUTEIBHOTO

Heiponeuérkoi moaemu modelUgrSZIl.mdl npeacrasneno Ha puc. 3.12.

oTara B
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B modelUgrSZl ... /Layer 2/IW{2,3} = | B

File Edit View Simulation Format Tools Help

0 2da N b = [100 [Noma v &

gz, 25,

2, 2302,

do

B34,
da
|'|I'I|'{'?IQ}|"HI-"|' b_ bl e
=2, 31
hfux
iz, 23,
dotprodd
Reacly Li%e odeds

Pucynok 3.9 — Onucanue pacrnpeneneHus BeCOBbIX KO3 PHUIIMEHTOB BTOPOIO 3Tara ¢ TPEThUM

Pucynox 3.13 npenocTtaBisieT BO3MOXKHOCTb OLICHKH 33JIEPKKU (CMEUIEHUs) U3-
3a BHEUTHUX ()aKTOPOB BO3JCHCTBUS HA HAPYLIUTEIIS.

Jeranuzanus komnonentoB modelUgrSZIl.mdl npencrasnena na puc. 3.14.



112

B modelUgrSZl/Neural Network/Layer 7

File  Edit View Simulation Farmat Tools Help

N EHS 3 b ow oo

purelin

a7}

F+ + + + +

Ready L0

e

Pucynok 3.10 — Onucanue 3aximountenbHoro stana HCJI B HelipoHeu€Tkol Moaenu
modelUgrSZI1.mdl
B modelUgrsZl../layer 7/Delays 1

File Edit Miew Simulation Format Tools Help

O =2 & 1 »

PucyHnok 3.11 — Onucanue 3aep>KK1 BBITOJIHEHHSI 3aKJIFOUUTEIIBHOTO Tana
B modelUgrSZIL.../Layer T/LWT 1} *

Eile Edit View Simulation Format Tools Help

O =2 E& 1T = » 10.0 Mormal

TuefF A%,

adfF 1} dotprad Tuf iz Iz{F 1}

Pucynok 3.12 — Onncanue BecoBbIX KO3(PHUIUEHTOB A 3aKITIOUNTEFHOTO 3Tana
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E Source Block Parameters: b{7} ﬁ

Constatt

Output the: constant specified by the 'Constant value' parameter. If Constant value' is
a wector and ‘Interpret wector parameters as 1-0' iz on, treat the constant value as a
1-0 array. Otherwize, output a matris with the same dimenzions as the congtant
walue.

Main ISignaIDataT_l,lpes |

Constant walue:
|D.BdD?2804584355551|

¥ Interpret vectar parameters as 1-0

Sampling mode:l Sample bazed LI

Sample time:

inf

ak. Cancel | Help |

Pucynok 3.13 — Onucanue BecoBbIX KO3()PHULHUEHTOB AJIs 3aKIIOUUTENBHOIO 3Tana

9y L TDL»LW--

2x1 W, . ’ :
Oxl : : " LW-,
1=+ b Y.(z) N
9xl
TDL» IW. )

v |Bxon pi(2)

— . "2 u
) 9x(2x2) pl Bam |-,
& | 2% 9xl l
= TDL- IW: 2 2 1x9
"
@ L Il 1x2) 9x1
2 TDL» IW; . .
. n a’(2) JLW-, n(2) [.|a(2)] ¥ (2)
@_ Ix(2x2) : 9x1 l i 0 " . 1x1 .lxl
X
E’ 2Xlyrpr o 19 7(2)
& L Ox(1x2) 9x1
2 TDL | I'W, w2
) Tx(2x2) ;G)—Ja agi 1) I LW- .
i [“fe{TDL o 1w AR
& L 9x(1x2) 9x1
. TDL | I'W: . .
ns a .
g 2clybers Lol iw, o %9
& L 9x(1x2) 9x1
2 TDLb» IW, . )
a Tx(2x2) LE3 P ‘9‘? olLW- .
= X
g 28l oLl 1We A2 1x3
s Ix(1x2) 9yl

Pucynok 3.14 — Jleranu3zaiusi KOMIIOHEHTOB Heiponeuétkoit moaenu odelUgrSZI.mdl)
OLICHUBAHMsI BO3MOXKHOCTEH peanusaru yrpo3 HCJI k runepBu3opy uepe3 BUPTYaIbHbIC MAIIHHbBI
B OMICHCH
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B 1aHHBIX HCClIENOBaHUSAX TakKe OBUIO MPEIJI0KEHO YYHUTHIBATh TaKOU
mapaMeTp, Kak dYacToTa CMEHBI I0Jb30BaTeliell W3-3a HaMW4Ms CHEeUU(PUKU TPU
npouecce o00ydeHus ciaymatenei (o0y4aemblX) KOHKPETHBIM IPOTPAMMHBIM
U alllapaTHbIM CPEJICTBAM.

Onnako Takue HOpMmaTuBHbIC JOKyMeHTHl, kak ['OCT P MCO/MDBK 15408,
27001, HE MO3BOJIAIOT OMPEAEIATh OOBEKTHI, KOTOPHIE HEOOXOIUMO B MUHUMAJIHHBIC
CPOKH  TMOJJCPKUBATh IS  OCYIIECTBJICHHUS TpeOyeMoll  HMH(pOpMAIIMOHHOM
0e30ITacCHOCTH.

[IpaBuna wHTEpHpeTalu¥ HEUPOHEYETKOM MOJENM OLIEHUBAHUS COCTOSIHUA
oOpaszoBaTeIbpHON uH()OpMaITMOHHOM CHUCTEMBI B YCIIOBUSIX yIrpo3
HECAHKIIMOHUPOBAHHOTO JOCTyIa K TUIEPBU30PY 4Y€pe3 BUPTyalIbHbIE MAlIUHBI U
ONMCAaHUE CUCTEMbl YPAaBHEHUM HA OCHOBE aIlapaTa HEMPOHHBIX CETEH MPEACTABICHO

B IIPUJIOKCHUUN JUCCCPTALINUH.

3.2 Pa3paboTtka cpeacrtBa ouenku ycroiiuuBoctu cocrossnuii OMCHUCH B
ycaoBusx yrpo3d HC/I Ha kaxaom 3tamne no Meroay oOudypkauuii 1 MeToay
JIssmyHoOBa JIsi AaBTOMATH3AaLMHU MPOLIECCa CO3AaHuA npoduiiei mo

pa3srpaHuyYeHuro npoguiied Ha OCHOBE TEXHOJIOTUU «TOHKUN KJIHEHT)

AHanmornyHo  pe3yiabTrataM  pabor  [85-95] wumeercs  BO3MOXKHOCTH
WCITOJIB30BAaHUS TIPOTPAaMMHOTO KoJa il (OpPMHPOBAHUS HACTPOSK MpoQuIcH
pasrpaHUYCHHS JOCTyIa Ha OCHOBE TOHKOTO KineHTa. Kpome Toro, mpuMeHss B
COOTBETCTBHH ¢ pabotoii [86] Thinstation, nMeercss BO3MOXHOCTH aBTOMATHYECKH
HAcTpauBaTh TOT WJIM HMHOW TpOo(uiib, 3aMMCaHHBIA AJIS ONpeNeNEHHON 3apaHee
rpynnsl ciaymatenei. [Ipodunm pacmnosnoxkenus HEOOXOUMBIX (BaitioB aJis mporecca
00y4eHHsI ONPEICIIAIOTCS Ha OCHOBE pe3ynbTraTtoB MoaenupoBanus modelUgrSZI.mdl
(puc. 3.15).

Anroputm (GYHKITMOHUPOBAHHSI CpelcTBa OIICHKH COCTOSTHUS

MH(OPMAIMOHHOW CUCTEMBbI 00y4YeHHs ¢ HHGOpMAIIMel CrelnaaIbHOTO Ha3HAYCHUS B
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ycnoBusix yrpo3 HCJI ¢ menpro aBTOMaTH3amuy Mporecca co3gaHusi mpoduiieid mo
pasrpaHuveHuio0 Mpoduiaeii Ha OCHOBE TEXHOJIOTMH «TOHKHH KIMEHT» MOKHO

IPEJICTaBUTH ClIeayromuM oopa3om (puc. 3.16).

dhepd.conl

hast d0ed4d 080721 |
hardware ethernet Of:ed: 4d:08:47:21; - = =

ddns-hostname "5TTH",

filename “thinstation nbi. tux.zpre’;

thhmlllm.rml‘-mm{ml'il)'.'n‘ -
SCREEN VERTREFRESH=-"5675
MOUSE_PROTOCOL=Microsoft
MOUSE_DEVICE=/dev/t1yS0

PRINTER_0 NAME="depl48 57158 _hpllo0"

FRINTER 0 DEVICE=/dev/printersi

PRINTER_0_TYPE-P

w4uMb

PRG PACKAGES="xorgb-nv snmba-base samba-server lprmg"

thinstationcont. group-TUX1C
SESSION_D_TITLE="TUX1C"
BESSION_0_TYPE=NX
BESBION_O0_NX_ADVANCED_CACHE_SIZE="{E"

SESSION_O_NX_ADVANCED_CACHE_SIZE_ON_DISK="0"

SESSION_0_NX_VNC_SESSION_DISPLAY=":5001"
SESSION_O_NX_VNC_SESSION_SERVER"10.9.8.31"
SESSION_0_NX_LOGIN_USER="name"
SESSION_0_NX_LOGIN_AL TH=" s imnstiniis s i
SESSION_0_NX_GENERAL_SERVER_HOST="10.0.8.31"
SESSION_0_NX_GEMERAL_SERVER_PORT="22"
SESSION_0_NX_GEMERAL_RESOLUTION="fullscresn”

SESSION_0_NX_GEMERAL_SESSION="vne"
SESSION_O_NX_GEMERAL_LINK_SPEED="lan"

thinstation. hosts

# Kycox i daiLaa

otd109_T1685 0080483fc65a _TUXIC — monitor
maonitor

oldl46 STISE  00ed4d084721

smb M NX

# f ]

! !

! II
ﬂinﬂuimcuﬂ.qrﬂupﬂ

SCREEN_RESOLUTION="800x600"
SCREEN_COLOR_DEPTH="18"
SCREEN_HORIZSYNC="30-87"

| SCREEN_BLANK_TIME=10

/ BCREEN_STANDBY_TIME=20

ﬂil‘ll‘lllimﬂﬂlﬂ.ﬂl’ﬂ;lp-ll‘l‘lh flop ,."

SAMBA_SERVER_ENABLED=OnN
SAMBA_WORKGROUP=workgroup
SAMBA_SECURITY=share
SAMBA_VWINS=10,1.4.3

I SAMBA_FLOPPY=0n
SAMBA_HARDDISK=OH /

SCREEN_SUSPEND_TIME=30
SCREEN_OFF_TIMESG0

I

thinstationcont.group-NX

SESSION_0_TITLEs"NX"

SESSION_0_TYPE=NX
SESSION_0_WNX_ADVANCED_EMNABLE_SSL_ENCRYPTION="falze"
SESSION_O_NX_GEMERAL_SERVER_HOST="10.9.8,30"
SESSION_O_NX_GEMERAL_SERVER_PORT="22"
SESSION_0_NX_GENERAL_REMEMBER_PASSWORD="falne"
SESSION_0_NX_GENERAL_RESOLUTION="fullscresn”
SESSION_0_NX_GENERAL_SESSION="wnc"
SESSION_O_NX_GENERAL_LINK_SPEED="lan"
SESSION_0_MNX_ADVANCED_CUSTOM_KEYBOARD_LAYOU T="rnu"
SESSION_O_NX_ADVANCED_CURRENT_KEYBOARD="Russian"
SESSION_0_NX_ADVANCED_CACHE_SIZE="18"
SESSION_0_NX_ADVANCED_CACHE_SIZE_ON_DISK="0"
SESSION_0_N)X_VNC_SESSION_DISPLAY=":5001"
SESSION_0_NX_VNC_SESSION_SERVER="10.9.8.30"
SESSION_0_NX_LOGIN_USER="user"

SESSION_O_NX_LOGIN_AL TH="#usmammssaiy

Pucynok 3.15 —ABromarunueckas peanu3saius npoduiei Tonkuii kiaueHt Thinstation [86]

Hcxonsd w3 TOro, 4YTO YIPaBICHUE CHCTEMOW pa3rpaHUYEHUs JOCTyla
(B ycnmoBusix nuHamuku coctosinusgs OMCHCH k yrpozam HCJI k runepBuzopy depes
BUPTYaJIbHbIE MAIlIMHbI) YYUTHIBAET HEKOTOPYIO HEONPEAECIEHHOCTh KAU€CTBEHHBIX U
KOJIMYECTBEHHBIX MapaMeTpoB, €€ MOXKHO KBAIM(UIHUPOBATH KaK HEUETKYIO CUCTEMY
YIPABJICHUS C HEU3BECTHBIMU MOJIETSIMUA OOBEKTOB.

BBugy sTOro st TakMxX CHUCTEM MOTYT MMETh MECTO OLEHKH MO KPUTEPHIO
ycroiunBoctu. [loaToMy BbBIOpaH MOAXOJ HAa OCHOBE Memooda Ougyprauuii u
memooa Jlanynoasa.

Kpome Toro, npeioxeHHy0 B HEHPOHEUETKON MOACIN (DYHKITHIO

_ kxt
kxt+e™
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TeCTHpOBAHIIE
— 2
ompeieneHne
6 "noarotosxa KpUTepHA
SaHATHI? OCBEIOMIEHHOCTH

o
&

Ja

—3
7 OIIEHKH BO3MOYKHO-
¢opmipoBare mpo- cTell peanmuzanim

¢dus pasrpaHuYeHns COYIATEIME YTPO3
Aoctyma HCJI x runepsuzopy
(modelUgrSZI.mdl)

—4

mpodHIE
roToB?

KOHEO

IpaBILIa
PAHKHPOBAHHA
ciymateneif o

oIpenenIeHne Py

Pucynok 3.16 —Anroput™m QyHKIIMOHUPOBAHUS CPEJICTBA OIEHKH TUHAMHUKUA COCTOSIHUS
WH(OPMAIIMOHHON CUCTEMBI 00yUYeHUs ¢ UH(pOpMaIIHel CIIeIUaTbHOTO HAa3HAYCHUS B YCIOBHSX
yrpo3 HCJI ¢ nenpro aBToMaTH3anuu mpoiecca co3aanus npoduiiet mo pasrpaHudeHUIo mpoduieit
Ha OCHOBE TEXHOJIOTUU «TOHKHI KIUEHT»

MOHO HCIOJB30BaTh Kak (yHKIUIO JIsmyHOBa, Tak Kak OHa YJOBJIETBOpSET €&
TpeboBanusim [175, 176]: HenpepbiBHA, MOHOTOHHA U AuddepeHuupyema. Kpome
TOT0, €CJIM CHCTEMa HEIMHEWHbIX AudQepeHInanbHbIX YpaBHEHUH yIOBIETBOPSET
YCJIOBHUSIM CUMMETPHH, HEOTPULIATEIIbBHOCTH U MOHOTOHHOCTH, TO (pyHKUUA JIsmyHOBa
3TOM cucTeMbl ynoBieTBopsieT yciosuto dE/dt menbie win paBHo Hymo. To ects,
ecnu Qynkius JlsmyHoBa E oOnanmaer 3TuM rio0abHBIM CBOMCTBOM, TO, COIJIACHO
nepBoii Teopeme JIsmyHOBa, 3Ta cucTeMa SIBISETCS TVIO0ATbHO YCTOWYMBOM, 4YTO
noaTBepxaaercs puc. 3.17 u 3.18.

Takum  o0pa3om, Il  paccuMThIBaEMON Tpynmbl U3 9  yenoBek
(c ompeieIEHHBIMU B XOJIE HMCCJIEAOBAHMS IMapaMeTpaMu  OCBEAOMIIEHHOCTH
cllylIatesieil) uMeeTcs OJMH KopeHb, paBHbIi 0, a Bce ocTaibHbIE — OTPULATENbHBI,
CIE0BATENbHO, cucTeMa cocTtosaHui ycroiumBa k HCJ] x rumepBuzopy uepes

BupTyasnbHble Mammabl B OMCHUCH Ha ocHoBe merona JlsmynoBa. Kpome Toro, u3
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puc. 3.17 BUIHO, 4TO JJIsl cymiaresie 2-9 umeercs yCTOMYMBOE MOJOKEHUE MEXKIY
MIEPBBIM M BTOPBIM 3TaIloM, a JUIsl Caymiaresss 1 3TO MOJO0KEHHE CMEIAETCs MEXTy

BTOPBIM U TpeTbuM 3Tanmamu HC/I.

0 | | | T |
01 6 § =—t0Panl
0,2 //: Pan?
0,3 Pan3
0,4 Pand
-0,5 Pan5
-0,6 Pant
0,7 w——=Pan7
08 w———Pang
0.9 Pan9
-1

Pucynoxk 3.17 — PaccuntanHble 3HaU€HUsI KOPHEW XapaKTEPUCTUUECKOTO YPaBHEH,
Qg QepeHIranbHON CHCTEMBI YpaBHEHHH ¢ UCTIONIb30BaHUEeM MeToza JIsmyHoBa

Ha puc. 3.18 psg ompenensieT OTAENBHOIO CHyIIATENs B TpPYIIe, a MO0 OCU
abcmucc ormeuenbl dtanbl HCJl k rumepBu3opy uepe3 BUPTyajdbHbIC MAIllMHBI B
OUCHCH. [lanHble pe3yJbTaThl AEMOHCTPUPYIOT CXOAUMOCTh 3HAYEHUN (QYyHKIIMH

JIsmyHoBa 115 ABYX napameTpoB K Touke coctostaus (0,0).

=—@—Pagl

== Pan2
=== Pan3

== Pand
== Pan5
=0 Pan6
et PA DT

— Pﬂ,ﬂ,s
Pap9

=== Papl0

Pucynoxk 3.18 — CxonumocTh 3HaueHu# GyHKIMH JISmyHOBa Ui IBYX apaMeTpOB
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3.3BBIBOABI

Takum oOpa3zoM, pa3paboTaHHas HeYE€TKasi MOAe]b OLUEHKH BO3MOMKHOCTH
AJISl peajiu3allui Yrpo3 HECAHKIMOHMPOBAHHOIO J0CTyNa B 00pa30BaTeIbHBIX
WHOOPMAITMOHHBIX CHCTeMax C uWH(opMaIueld ChenualbHOTO HAa3HAYCHUS K
THINIEPBU30PY Yepe3 BUPTyaJdbHble MAIIUHbI OMIUYAEMCA HEM, YTO YUUTHIBACT
pe3yabTaThl AKCHEPTHOM OLEHKH He(OpMalIM30BaHHBIX OTBETOB CIyIIaTeNed Mo
TECTYy 3HAHUM PA3JIMYHBIX KOMAaHJ W JAET OLIEHKY KPUTEPUS 0CBEOOMJIEHHOCHU
caymameneil, a TaKXKe OCYLIECTBIACT UX PAHMCUPOBAHUE NO MPEM ZPynnam B
COOTBETCTBHM CO BCTPOCHHBIMU B HEE MpaBWIaMU HEYETKOM JIOTMKM Ha OCHOBE
CyYMMHUpOBaHMSI HEYeTKHX uyuced ¢ L - R mnOpaBuaoM ©  HCHOJIB30BAHHEM
nedaszzudukanyy pe3yIbTUPYIONIEro MOKa3aTelsi METOJAOM LIEHTPA CyMM.

Kpome Toro, paspaGoraHHass He4€éTKas MoOAe]b OLECHUBAHUS IMHAMHUKHU
COCTOSIHMSI  00pa30BaTENbHBIX HH(OPMAIMOHHBIX CHUCTeM ¢ HHbOpMaIen
CIEUHUAIBHOTO Ha3HAYEHHUS B YCJIOBHUSAX YIPO3 HECAHKIIMOHMPOBAHHOIO JOCTYNA K
TUNEPBU30PY 4Yepe3 BUPTyaJbHble MAIIMHbI OMJIUYAEmCcA TEM, YTO, HA OCHOBE
MaTEMATUYECKOr0 aImapara HEUPOHHBIX CETEW B BUAE CUCHEMbl YPAGHEHUIl,
onucoléaem OUHAMUKY Kaxico0020 OmMOeNAbHO20 IMmana u ux e3aumooeiicmeue,
Komopas YYUTBHIBACT TaKHe peJeBaHTHBIE TMapamMeTpbl (OpPMaTbHONH MOJIEIH
HapyIINUTENs, KaK KOJIUYeCcheo 3manog sl OCyIIeCTBICHUS HECAHKIIMOHUPOBAHHOTO
nocTyna K uHpoOpMallii, 6X00Hble napamempsl U UX KOJAUUECHE0 011 KaxHco020
Imana, 3HAYUMOCHIL NAPAMEMPOE HA KANCOOM Imane, BOSMOXKHOCTb Peanu3auuu
napamempoé HeCAaHKYUOHUPOBAHHO20 OOCHYNA W 3A0EPHCKU GbINOJIHEHUA IManda
HC/l cnywamenem w wx B3auMocBsi3b. Kpome TOro, paspaboTaHHOE CpeacTBO
OLIEHKHM YCTOMYMBOCTH K HECAHKIMOHUPOBAHHOMY JOCTYNY K THIIEPBU30pPY 4Yepe3
BUPTYyaJbHbIE MAIIUHBI OTJIMYAETCS TEM, UTO UMEET BO3MOXKHOCTh MPUMEHSTH MEM 00
oughyprayuii u memoo Jlanynoga c 1€JIbI0 aBTOMATU3ALIMH MPOLIECCA OLICHKHU.

Heuétkas wmonenbp oOLeHKM BO3MOXKHOCTeW peanmm3auun yrpo3 HCI
runepBu3opy uepe3 BupTyanbHble MammHbl B OMCHUCH paspaborana B cpene

MATLAB.
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4 AJIFOpl/ITM AJIA peain3alimi METOo/Ia pasrpaHuvYcHUusA 10CTyIIa Ha OCHOBE
BUPTYAJbHbIX MAIIUH IIPH HCIIOJIB30BaAHUHA Oﬁpa30BaTeJ'lele
I/IH(l)OpMal_[I/IOHHbIX CHCTEM C an)opMaunei/i CIICHUAJIBHOTO HABHAYCHUA U

PE3YIbTATBI IKCIICPUMECHTA/IBbHBIX I/ICCJICI[OBaHI/Iﬁ

4.1 Aaroputm AJisl peajin3alii MeTo/1a pa3rpaHMyYeHusi 10CTyNna HA OCHOBe
BUPTYAJIbHBIX MALIMH NMPH UCNOJb30BAHUH 00Pa30BaTeIbHbIX
HH(OPMALMOHHBIX CHCTeMAaX ¢ HH(popMaIHeii cCeluaJIbLHOT0 HA3HAYEHUS

CorymacHO  OLIEHKE  KpHUTEepUs  OCBEAOMJIEHHOCTH  CIyIIaTelned 1o
ocymiectBiaeHuo HCJI k runepBu3opy depe3 BHPTyalTbHBIC MAIIMHBI, BHIOHPAEMOTO
HAa OCHOBE IMpaBui B Tabmune 2.5, QOpMUPYIOTCS YCIOBUS OILICHKH KPUTEPHS
OCBEJIOMJIEHHOCTH Ha OCHOBE DKCIIEPTHBIX OIIEHOK CITyIIaTeleH.

Cornacno Heuétkoit Momemn NSD_SV_0.fis  omnenuBanus — kputepus
OCBEIOMJIEHHOCTH OIpEIEseTCsl B COOTBETCTBMM C mpaBwiamu. Ha puc. 4.1
MOKa3aHbl BXOJHBIC (YHKIHMH TPUHAUICKHOCTH. KOHEYHas OIeHKa pa3IMYHbIX
BapUAHTOB pEIICHUS IMOoKa3aHa Ha puc. 4.2, 4.3, 4.4, 4.5, 4.6 nns npuHAIICKHOCTH
(pamXupoBaHUs) Clyliatelned B CUIbHYIO Tpymiy, a puc. 4.7, 4.8, 4.9, 4.10 s

NPUHAAIIEAKHOCTH (PaHXUPOBAHHUS) CIYILIATENEH B CPEIHIO TPy .

Membership Function Editor: NSD_SV_0 = | B | )
File Edit ‘Wiew
i Metmbership funct Iot: plat poirts: 181
FIZ “ariables embership function plats
mifl mf2 mi3
o [0l
e
input1 output
inpUt2
o n . / o n n n n
o] 1 2 E 4 5 -] 7 g el 10
inpLt variable "input? "
Current Yariable Current Memberzhip Function (click on MF to select)
Mame input1 Mame il
Type input Vi trimf -
Paratms
Rangs o |12 451
Dizplay Range W ‘ Help T ‘

‘ Changing parameter for MF 2 to [4 6 8]

Pucynok 4.1 — @yHKUMM NPUHAJIEKHOCTH BXOJI0B, COOTBETCTBYIOLME (PparMeHTy Tadiuisl 2.5
(mf1 ¢ mapamerpamu 2,4,5; mf3 ¢ mapamerpamu 5, 8, 9)
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<) Rule Viewer: NSD_SV_0
File Edit View Options

inputl =2.25

input2 = 0.168

S EEEEEEEE

Input

[2.250.168]

Plot painits:
01

Resady

e

Pucynok 4.2 — Pe3ynbTaTsl paHKUPOBaHUS B CUIIbHYIO IpyHILy (KpUTEpUIl OCBEAOMIEHHOCTH

Bhitie 0,7)

<} Rule Viewer: NSD_SV_0
File Edit Wiew Options

input! = 0.598

input2 = 0.805

TITTITOT

Input

[0.5963 0.6045]

Plot points:
01

Reacly

el | Close

Pucynok 4.3 — Pe3ynbraThl paH)KUPOBAaHUS B CWIBHYIO TPYIIY (KpUTEPUi OCBEIOMIEHHOCTH

BoItie 0,7)
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<) Rule Viewer: NSD_SV_0
File Edit View Options

input! = 3.26 input2 = 0.505

output! = 0.737
oo | | | — |
| | | | — |
2
[
|
o | | | — |
4 | | [ | [\ |
[
- | L | — |
|
o | | | I |
T | | | | |
L
o | _— | | |
|
- | | | | |
o | | |
[
1 | | | | !
|
o | | | | -
o 10 a 1 l
0 1
Ingut: Pliot pird: Move:
[3.257 0.6045] o1 et right down up
Ready
Helpp Cloge

PucyHok 4.4 — Pe3ynbTaThl paHKUPOBAHUS B CHIIBHYIO TPYHITY (KPUTEPUI OCBEIOMIEHHOCTH
Bhitie 0,7)

<} Rule Viewer: NSD_SV_0
File Edit View Options

input! =27 input2 = 0.779

FFTFOROCTOor

Input:

Pliot pirds: Move:
[270.7789] o1 left right dorvn up
Close ‘ ‘

Pucynoxk 4.5 — Pe3ynbTaTsl paHKUPOBaHUS B CWIIbHYIO IpyHITy (KpUTEpHil OCBEAOMIEHHOCTH
BoIme 0,7)

T
a
=
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<) Rule Viewer: NSD_SV_0
File Edit View Options

input! = 2.54 input2 = 0.779

output! = 0.809
o | | | — |
r
2| | | | T |
o | | | — |
o | | | — |
- | L | — |
o | | | I |
T | | | | |
o | | | | |
- | | | | |
10 | | | | | ,//I
1 | | | | ——
12 | | | | !
o 10 a 1 l
0 1
Ingut: Pliot pird: Move:
[2.540.7789] o1 left right clown up
Ready
Helpp Cloge

PucyHok 4.6 — Pe3ynbTaThl paHKUPOBaHUS B CHIIBHYIO TPYHITY (KPUTEPUI OCBEIOMIEHHOCTH
Bhitie 0,7)

<} Rule Viewer: NSD_SV_0
File Edit View Options

input! =5 input2 = 0.605 ot = 0657
outppult = 0.
o | | | — |
= | | | — |
o | | | — |
4 | | | | [\ |
[
= | L_— | — |
|
| | | | — |
| | | | |
T
| [
8 | l I_/ |
|
| | ]
]
| | |
o | | |
|
0o | | | -
|
o | | | | -
0 10 o 1
0 1
Input: Plot points: Miove:
[5 0.6045] 01 left right down up
Ready
‘ ‘ Help ‘ Close |

Pucynok 4.7 — Pe3yabTaThl paH)XHPOBAHKSL B CPEIHIO0 TPy (KPUTEPHA 0CBEIOMIEHHOCTH
B nipezenax 0,3- 0,69)
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<) Rule Viewer: NSD_SV_0
File Edit View Options

inputl = 4.82

input2 = 0.168

AN EEEEEEE

E

]
| ]

Ingut:

[4.817 0.1632)

Plot poirts:
o

Move:

Ready

Helpp Cloge

Pucynox 4.8 — Pe3ynbraTsl paH)KUPOBaHUS B CPEIHIOO TPYIITY (KPUTEPHIA OCBEIOMIEHHOCTH

B npeaenax 0,3- 0,69)

<} Rule Viewer: NSD_SV_0 I )
File Edit Wiew Cptions

inpult = 6.9

input2 = 0.153

R B e S

VY

E

1 | ’///I

- | ———
1 1 #

0 1

Input Plot points: Mo
[6.90.1534] o lett ight dow up
Reacly
Help Cl

Pucynok 4.9 — Pe3ynbTaThl paH)XUPOBaHUS B CPEJIHIOO TPYITY (KPUTEPHUA OCBEIOMIEHHOCTH

B nipezenax 0,3- 0,69)
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<) Rule Viewer: NSD_SV_0
File Edit View Options

input! =35 inpLt2 = 00737

E

]
| ]

Ingut:

Pliot pird: Move:
[5.50.07371] o1 left right clown up

Reacy ‘ ‘

Close ‘ ‘

Help

Pucynok 4.10 — Pe3ynibTaTsl paH;KUPOBAHUS B CPEIHION0 TPYINTY (KPUTEPHil OCBEIOMIEHHOCTH
B npeaenax 0,3- 0,69)

Takum oOpa3om, Ha ocHOBe peanu3aruu Heuétkor moaean NSD_SV_0.fis u eé
OLIEHKH 00paboTKa pe3yJbTaTOB TECTOB IOKa3aja JOBOJIBHO BBICOKMM MOTEHIMAI
MPUOBIBIINX Ha O0yUYEHHUE CITyIIATECH.

CaMm anroput™M Mmemooa pascpanuuenus Oocmyna Ha OCHOBE BUPTYaJbHBIX
MallMH TMpPU HUCHOJb30BaHUU 00pa30BaTENIbHBIX HMH(DPOPMALIMOHHBIX CHUCTEM C
uH(popMaImen crnenuatbHOro Ha3HaYeHUs peicTaBiieH Ha puc. 4.11.

CBoeBpeMeHHOCTh  (hopmupoBaHus mnpoduiael pa3rpaHdyeHus JocTyna
C MCTIOJIb30BAaHUEM TMPEIOKEHHOTO MeToja Bo3pocio Ha 19,65% 0e3 cHmkeHus
ycronunBoctt Kk HCJ[ x runepBusopy 4epe3 BHUPTyaJbHbIE  MAIIWHBI.
HecBoeBpeMenHocTh HacTpoiiku mnapamerpoB CPJl ¢ mnpennokeHHbIM METOJIOM
pasrpaHUYeHHs] JOCTyla Ha OCHOBE BHUPTYaJIbHBIX MAaIllMH 34 BECh MEPHUO

IMPOBOAHUMBIX I/ICCJ'IC,Z[OBaHI/II\/'I HC BBIABJICHO.
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4.2 PGSyJIBTaTLI IKCIEPUMEHTAJBbHBIX I’ICCJIeI[OBaHI/Iﬁ MO OICHKE KPpUTEPHUS

ycroitunBoctu kK HCJI B OUCUCH

[IpumenutensHo K  Heu€tkod  mozemu  (NSD SV.fis)  onenwBanus
BO3MOXHOCTEN peanuzanun yrpo3 HCJI k runepBu3opy uyepe3 BUPTyalbHbIE MAIIUHbI
B OHNCHUCH oxa3zamuce 0osiee HU3KHUMH, YTO ONPEIENSIET CIOXKHOCTh IIpU
BBIIIOJIHEHUH NPAKTUYECKUX HABBIKOB B yciioBUsX npotuBoaeiictBus C3U or HC/I u
pasrpannyeHus 1ocryna Kk nHpopmanuu. K ToMy jxe umeeTcst orpaHndeHue JeHCTBUMA

110 BPEMEHH.

e
( 3 <
Hauamo -

Onpoc BHOBB
TMOCTYIHBIICTO
KOHTHHTESHTA
cvimaTeTei

ABTOMATHYECKAL
HACTPOlKA mpodumelt
PasTpaHHYCHHS JOCTYIIA
UL TPYIII HAa OCHOBE

(DO]JMEIJBH ad MOICIb

—4"— 3apPErHCTPHPOBAHHOH
— 7 TPOTPaMMEL
2 O0paboTKa 3KCIEPTHBIX Ne2019610819

OIISHOK HAa OCHOBE
Mogem NSD SV 0

OKCIepTHAA OLCHKA
3HAYHMOCTH KOMAH] IpH
BrmnomHeHHE HC]I uepes

BM x rumepsusopy

HET

Ipoduau
HACTPOEHEI?
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Pucynok 4.11 — Anroput™m memooa pazzpanuienus 00cmyna Ha OCHOBE BUPTYaJbHBIX MAIIWH MPU
HCIOJIb30BaHNU 00pa30BaTeNbHbIX HH(OPMAIIMOHHBIX CUCTEM C HH(OpMaLUel cCrerualbHOTO
Ha3HAYEHUS

DTO onpeaenseTcs CIeAyMUMHI pe3yabTaTaMu (yHKIIMOHUPOBAHUS HEYETKOM

monmennn (NSD_SV.fis) omenkun Bo3MoxkHOCTEeW peamm3anuu  yrpo3 HCJ[ k

TUIIEPBU30pY Yepe3 BUpTyaibHbie Mammabl B OMCHCH.



126

JInss 3HaYeHW CO CpPEOHHM YPOBHEM 3HAHHUM OILIEHKA BO3MOXHOCTEU
peanusanuu yrpo3 HCJ/[ k runepBu3opy yepe3 BUPTyalbHbIE MAIIMHBI CHUYKAETCS

3HauuTeNbHO (puc. 4.12, 4.13, 4.14).

<) Rule Viewer: NSD_SV2
File Edit “iew Options

input! = 0.0321 input2 =05

1 | | | — |
: | | | — |
: | | | — |
< [[] | | — |
= [ | | — |
= [ 1 | | — |
- [ ] | | | | | |
o || ] | | | | |
= [ ] | | | | | |
= | I | | | | ]
o | f | | | | e
N f | | 1 | ]

° 1 ” 1 L1 |

Input:

o ||

Pt points: Move:
[0.03211 0.5] 01 left right

Opened systsm NSD_SV2, 12 nies ‘ ‘

Close | ‘

Help

Pucynok 4.12 — Pe3ynbTathl OlleHKH BO3MOXHOCTEH peanm3anuu yrpo3 HCJ k rumepeusopy uepes
BUPTYyaJIbHbIE MAILIMHBI CO CPEAHUM YPOBHEM 3HAHUI

<) Rule Viewer: NSD_SV2 =1
File Edit View Options

[ | | | — |
: [ | | | I |
Nl | | | I |
+ | | | — |
o | | | | I |
r | | | | | |
o | | [ | | |
o | | | | | |
o | J | | | | ]
n | f | | | | |
O f | | | | i

: 1 ’ 1 1 |

Input:

o ||

Pt points: Move:
01697 0.7136] 01 Iett right

Opened system NED_SY2, 12 rules ‘ ‘

Help | Close | ‘

Pucynok 4.13 — Pe3ynbTathl OlleHKH BO3MOXKHOCTEH peanu3anuu yrpo3 HCJ k runepBusopy uepes
BUPTYaJbHbIE MAIIMHBI CO CPETHUM YPOBHEM 3HAHHI
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). Rule Viewer: NSD_SV2
File Edit Wiew Options

inputl = 0.344 input2 = 0.35

- [ | | | —— |
= [ | | | —— |
= [ | | | — |
< L | | | — |
[ _— | — |
« [ | | —— |
] | | | | pe——
o ] | | [ | —=———————
. ] | | | | | |
= | | | | | ]
o I | | | | _—
N [ | | | | ]
; 1 g 1 I

Input: Plct poirts: Move:

0344 0.35]

—

Opened system NSD_SV2, 12 rules ‘ ‘

Close ‘ ‘

Help

Pucynok 4.14 — Pe3ynbTarhl OlIeHKH BO3MOXKHOCTeH peanusanuu yrpo3 HCJI k runepBuzopy

4Cpe3 BUPTYAJIbHBIC MalIMHBI CO CPCAHUM YPOBHEM 3HAHUU

Jlns cnymiatensi ¢ BBICOKMMU HaBbIKaMH pabOThl HA CUCTEMHOM YPOBHE OLICHKA
BO3MOXHOCTEN peannzaunun yrpo3 HCJ k runepBu3opy uepe3 BUPTyalbHbIE MAIIUHBI
CHIKAETCsl He3HAYUTENbHO (puc. 4.15). 3To A0Ka3bIBAET aJIeKBATHOCTh MOCTPOSHHBIX

MO/IEJIe Ha OCHOBE MPaBUJI HEUETKOM JIOTUKHU.

<) Rule Viewer: NSD_SV2
File Edit ‘iew Options

input! = 0.61

Inputz = 0.677

LT

T

Input: Plot poirts: Move:

(06101 0.6773]

Opened system NSD_SVZ2, 12 rules
Close

Help

Pucynok 4.15 — Pe3ynbTatsl OlIeHKH BO3MOXKHOCTEN peannzanuu yrpo3 HCJI k runepsuzopy uepes
BUPTYyaJbHbIE MAIIMHBI C BHICOKUMH HaBbIKAMU PabOTHl HA CHCTEMHOM YPOBHE
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Takum  oOpa3oM, moidy4yaemMble pe3yJdbTaThl HEHPOHEUETKOW  MOJEeH
OLICHMBAHUSI BO3MOXKHOCTeH peanmsanuu yrpo3 HCJl k rumepBuzopy uepes
BUPTyaJbHbIE MAIIMHBI aJCKBAaTHBI PEAJbHBIM MpOIEccaM, MPOUCXOIAIINX B
oOpa3oBaTenbHbIX HWH(GOPMAIMOHHBIX CHCTEMax ¢ WH(pOpMaNUel CHeuaIbHOTO

Ha3HA4YCHMHAI.

4.3 Pe3yabTarhl 3KCHIEPUMEHTAJIBHBIX UCCJIE0BAHNN HEHPOHEYETKOM MOIeIH
U CPe/ICTBA OLEHKH YCTOWYHUBOCTH IS cO3AaHusl Mpoduiieil pa3rpaHuyeHus

AocCTyIa, HOCTpOCHHOﬁ C IPMMEHEHUEM TEXHOJIOIUH «TOHKHMI KJIUEHT»

[Tomyyaemblie pe3ysibTaTbl HA OCHOBE pa3pa0OTAHHONW HEHMPOHEUYETKON MOIENH
modelUgrSZl.mdl BeisBienust yrpos HCJ] k wH(OpMaiuu B BUPTYyaIbHOH cpele
OUNCHUCH, nocTpoeHHOUN C IPUMEHEHHEM TEXHOJIOTUU «TOHKUAW KIUEHT», TO3BOJISIOT
yuutsiBaTh dtansl HC/I, kpurepnii 0cBEJOMIEHHOCTH, B3aUMOJEHCTBUE BPEMEHHBIX
IIpoLIECCOB Kak HapymuTens, Tak 1 C31 Ha OCHOBE TEXHOJIOTHUH «TOHKUW KIIMEHT.

HNcxons w3 TOro, 4To YNpPaBIEHUE CUCTEMOW pa3rpaHUYEHHUs] JIOCTyIa
(B ycnoBusix nuHaMuku coctosinuss OMCUCH k yrpozam HCJI k runepBuzopy uepes
BHUPTYaJIbHBIE MAIlIMHbBI) YYUTHIBAET HEKOTOPYIO HEONPEAEIEHHOCTh KaUECTBEHHBIX U
KOJIMYECTBEHHBIX MapaMeTpOB, €€ MOKHO KBaTU(UIHUPOBATh KaK HEYETKYIO CUCTEMY
yHpaBJIEHUS] C HEU3BECTHBIMU MOJEISIMH OOBEKTOB. BBUly 3TOr0 JJIsl TAKMX CHUCTEM
UCITOJIb3YETCsl OLIEHKA 10 KPUTEPUIO YCTOMYMBOCTH Ha OCHOBE MeTo/1a Oudypkauuii u
Metona JlsamyHoBa. PesynbraThl oueHku ycrouumBoctd coctossuuii OMCHCH B
ycrnousx  yrpo3 HCJ] Ha kaxkaom odtame mo Merony Oudypkammid (yi-Ys)
npenactasiieHbl Ha puc. 4.16-4.20. Ha Hux noka3aHo, 4To Ha nepBbIx Tpex 3tamnax (0, 1
U 2) umerorcs Oudypkauuu, U 3TO OMNPEAENIeT B 3THUX TOYKAX BO3MOKHOCTD
nepexo/ia U3 HEyCTOMYMBOTO MOJIOKEHHUS B Ba YCTOWYMBBIX (METOJT «BUIIKa») OoJjee
BBICOKOTO TIopsjika. [locne tpetbero stana (3, 4, 5 1 pe3yabTUPYIOIIETO 32 BCE TaIlbI

6) TakOro He MPOUCXOJNT, YTO XapakTepusyert ycrounBocts kK HC/I.



129

) % | ([

SBE|LLL ARE BAT

Pucynok 4.16 — Pe3ynbTathl ocymiecTBiIeHHs OlleHKH ycToiunBocTy cocrostauss OMCHUCH
B ycnoBusix yrpo3 HCJI nns co3nanus npoduseit pa3rpaHideHust 10CTyna il OTACIbHON TPYIIIbI
cIIyniatesiei Ha 2 sramne

B iz L= | G
S8 PLLL ABRRBE BEF

Titne offzet;

Pucynok 4.17 — Pe3ynbTaThl OCYIIECTBIECHUS OLEHKH ycTonunBOCTH coctosinusgs OMCUCH
B ycnoBusix yrpo3 HCJI nist cozmanus npodusieit pasrpanudc  ust JOCTYIIA TSl OTASITHHOW TPYIITHI
ciymiaresiei Ha 3 aTamne
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Pucynok 4.18 — Pe3ynbTaTsl ocyIiecTBIeHUs OLEHKH ycToiunBocTH coctosnus OMCUCH
B ycnoBusix yrpo3 HC/I st co3panus mpoduieit pasrpanudc  ust JOCTYIA U OTIEIBbHOM TPYTIITBI
ciymateneil Ha 4 sramne

B vid E=R e
SE L0 AhiEE B A H !

Pucynox 4.19 — Pe3ynbrarhl ocymiecTBiaeHuUs olieHKH ycTroiunBocTr coctosiauss OMCHUCH
B ycnoBusix yrpo3 HC/I st co3panus mpoduieit pasrpanudc  us JOCTyIA JUIS OTEIbHOM TPYIIIbI
cymaTenei Ha 5 aTamne
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Pucynok 4.20 — Pe3ynbTaTsl oCcyIlecTBIEHUs OLEHKH ycToiunBocTH coctosnus OMCUCH
B ycnoBusix yrpo3 HC/I st co3panus mpoduieit pasrpaHideHns JOCTYIA U OTIEIBbHOM TPYTIIIBI
cirymaTeneil Ha 6 stame

Bl vis) =S
SEBE o200 AERE B &8 %

Pucynok 4.21 — Pe3ynbrats! ocymectBieHus orieHkH yctoitunBoctn OMCUCH B ycrmoBusix yrpo3
HC/ nns co3nanus npoduiei pasrpaHUdeHus JOCTyNa Ui OTACIbHBIX TPy

PesynbTupyromas omenka (puc. 4.21) nmokaseiBaer, 4To mnocjie 3 3Tana HUKOMY

HE yJAJIOCh IPEOJO0JIETh pa3rpaHUYECHHE JOCTyla HAa OCHOBE TEXHOJOTMU «TOHKHUI
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KJINEHT», BO-TIEPBBIX, 10 KPUTEPUIO METOJA «BUJIKA» HET IEpEeXoJa B HEyCTOMYMBOE
COCTOSIHME M Mo3TOMy B nenom mnocie Ttperbero 3tanma HCJ] CPJl cranoBuTCA
YCTOMYMBOM, BO-BTOPBIX, MO KpUTEpHIO JIAIMyHOBa Uil Ka)XXAOTO M3 MEPBBIX TPEX
JTAllOB HMMEIOTCS  IOJOKUTEJIbHBIE OLEHKH, YTO IOAPA3yMEBAET HAJIU4UE
HeyctorunBoctd K HCJI mig ocymiecTBieHMS HayalbHBIX J3TalloOB, OAHAKO VIS
nocienytronmx stanoB u st HCJ k runepBu3opy 4epe3 BUPTYaJbHbIE MAIlIWHBI B
nenoM He peanusyercs. Takum oOpazoMm, CPJl niasi BBIOpAHHBIX YCIIOBUH SIBIISETCS
YCTOWYHBOM.

B cllyya€  yJOBJIETBOPEHHUSI  TakKuUX  pe3yJapTaToB  (QopMupyercs
COOTBETCTBYIOIIMN NpOoQUIb pasrpaHUyYeHHs] JOCTyNa MO TEXHOJOTMH «TOHKHIM
KJIINEHT» Ha OCHOBE BHUPTYaJbHBIX MAIlWH NPUMEHUTEIBHO K OTIEIBHOM TIpymne
CIlylIaTeJae C COOTBETCTBYIOIIMMHU HaBBIKAMU pabOThl C HUCHOJB3YEMBIM HMHU

IIpOorpaMMHBIM U TCXHUYCCKHUM o0ecCIIeYCHUEM.

4.4 BbIBoAbBI

[TosmyyeHHbIE pe3ynbTaThl SKCIEPUMEHTAIBHBIX UCCIEAOBAHUN MTOATBEPKAAIOT
aJIcKBaTHOCTh pa3pa0OTaHHBIX MOJIEJIEH U CPEICTB OLEHKH BO3MOXKHOCTEH
peanuzaruu yrpo3 HCJI. Tak, (yHKIIMOHUpPOBAaHHWE MOJEIH TO3BOJISICT BBISBIATH
BO3MOYKHBIE HAPYIICHHS JIMOO Ha KOHEYHOM, MO0 Ha mpomexyTtouHom starne HCJI,
YTO OMpeneysercss Ha0OpOM MCXOJHBIX TMapaMeTpoOB, KOTOPBIM MPUBOJIUT
K BEPOSITHOCTH HapylIeHUs. Pealn30BaHHBIA QITOPUTM Memooda pa3ecpaHuydeHus
Jdocmyna C WCIOJb30BAaHUEM BHUPTYyaldbHbIX MamuH npuMmeHutenbHo k OMCHUCH
omauyaemcsa TEM, YTO OCHOBAH HAa WCIIOJBb30BAHUU COBOKYITHOCTH NPEIIOKEHHBIX
MOJIEJIE W METOoAA JUCCEPTAUMOHHBIX MCCICAOBAHMN, a TAaKXE Ha OCHOBE
3apErUCTPUPOBAHHON  TIporpamMmbl 111 OBM, 4YTO TO3BOJISET  OLIEHUBATh
BO3MOYKHOCTh OCYIIECTBIICHUST HECAHKIMOHUPOBAHHOTO JOCTYIlA HAa KaXIOM U3
ATANOB C YYETOM ONPEAECTICHUSA YCTOMYNBOCTH.

[Ipennoxennoe «IIporpamMmMHOe cpeacTBO pa3pabOTKU MoJeNied U MeToa s

aHaNM3a PUCKOB HapyIIeHUs WHOOPMAITMOHHONW 0€30macHOCTH B MH(POPMAIIMOHHBIX
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cUCTeMax CHEIUaJbHOrO0 Ha3HAuYeHHs» uMeeT npousBoguTeabHocTh 0.01c s
OIIEHKH KOHKPETHOTO Habopa CyIIaTesie ¢ BEpOSITHOCTHIO 0.23-107 OCYILIECTBIICHUS

HC/1 3a 3amanHbIi MHTEpBai BpeMeHH T,y (puc. 4.22).

| B Training with TRAINLM (=1 B

& Performance is 2 91801e-007, Goal is 0.01
1 F T T T T T T T T T

Train
Waldation |[]
Test

Performance

-"] i i i i i i i i i
1] 01 ©02 03 04 05 0B 07 0B 09 1
Stop Trairing One Epoch

Pucynox 4.22 — Bpewms ouenku ycroiunoctu coctossans OMCHCH B ycnousix yrpoz HCJA
K TMIIEPBU30pPY Yepe3 BUPTyalbHbIE MAIIUHBI
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3AK/IIOYEHUE

B nuccepraumonHoit paboTe pelieHa Hay4yHas 3ajada CO3JaHUS MOJETCH
HEYETKOM JIOTUKM M HEUPOHHBIX CETEH, YUYUTHIBAOIIUX HEYETKHUE PEIICBAHTHBIC
napaMeTpbl MpU TEXHOJOTMHM BUpPTyalu3alud Ha 0a3e «TOHKOTO KIMEHTa» s
OLCHKH YCTOMYMBOCTH K HECAHKIIMOHUPOBAHHOMY JIOCTYIy K THUIIEPBHU30PY 4Yepe3
BUpTyajbHble MaluHbl. bblla oOecredyeHa CBOEBPEMEHHOCTh HACTPOUKU TPOQHUIIL
pasrpaHdueHusi  JocTynma K  MHGOpMalUMM  CHEUUAIBHOTO  Ha3HA4YeHUsS B
oOpa3zoBaTeIbHBIX MH(MOPMAIIMOHHBIX CHUCTEMaX B YCIOBUSX OBICTPO MEHSIOIIMXCS
KOHTHUHT€HTa M KOMIIETEHIIUM CyObEKTOB JocTyma. PemieHHas 3amada uMeeT
CYIIECTBEHHOE 3HAUCHHUE JIJIsi Pa3BUTHSl MOAXOAOB MO (OPMUPOBAHUIO MOJENEH U
METOJIOB BBISIBJICHHS YIpo3 HapyIIeHUS MH(OOPMAIIMOHHOW O€30MMacHOCTH OOBEKTOB
pa3IMYHOTO BHJA M KJacca; TEXHOJOTHU ONPEACIEHUS OCBEIOMIIEHHOCTH
MOJIb30BaTeNIe U CyOBEKTOB HMH(POPMAIIMOHHBIX ITPOIIECCOB, COBEPIICHCTBOBAHUHU
CHUCTEMBl pa3rpaHUYCHHUS JIOCTyIA; a TaKkke MOoAu(UKAnmUu Mojeield, METOJIOB M
CPEACTB  OIICHKM COCTOSIHMS ~ HMH(GOPMAIMOHHBIX CHCTEeM ¢  uH(opMaiuei
crienimanabHoro HazHadenus: ot HC/I.

Kpome Toro, B paboTe moOJy4deHBbl CIEAYIOIIME Hay4YHble Pe3yJbTaThl,
COCTABJISIFOIIME UTOTH MCCIICIOBAHUSA:

1. Pazpaborana HedéTkasi Moje/ib OMNpeeeHUs] 3HAYMMOCTH KOMAaH/L
npu peanusauuu yrpo3 HC/l k runepsusopy 4epe3 BHPTyajbHble MALIUHbI B
o0pa3oBareibHbIX HH(MOPMAIMOHHBLIX CHCTEMAX, ONMPAIOHMIASICSI HA HOBBIU
noaxoa s (opmMupoBaHus IpaHMl  (QYHKUMHA NPUHALIEKHOCTH UL
JIMHTBUCTUYECKUX 3HAUYCHUN BXO0JIa «HE BAXKHA», «CJIa00 BAKHA», «KBAKHA», KOYE€Hb
Ba)KHa» Ha OCHOBE OOpPaOOTKM SKCIEPTHBIX OIICHOK, YTO JaJl0 BO3MOXXHOCTh
chopmupoBath (OpMAJILHYI) MOJeJb HAPYUIMTENs, YUUTHIBAIOIIYIO CHEIUDUKY
TEXHOJIOTUU «TOHKOIO0 KJIMEHTA» Ha OCHOBE BUPTYAJbHBIX MAIIWH U MO3BOJIIOLIYIO
dbopMUpOBaTh Ka4eCTBEHHBIC W KOJWYECTBEHHBIC MapaMeTpPhl ¢ UX B3aUMOCBSI3SIMH,

4qTO pa3pe€macT B HCKOTOPLIX CIIydYasaX CHUKATL IMapaMCTPhI HCOHpC,Z[CJIéHHOCTI/I J0
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HYJI JJI1 JalbHEWIIero o0ecleyeHrs paHKUPOBAHUS CIIyIIaTesied MO OTIAEIbHBIM
rpymnaM Ha OCHOBE OIEHEHHBIX KoMIeTeHuuii 151 popmupoBanus npoduneir CPJI.

2. PazpaboTana HeuéTkassh Mo/Jejb OLEHUBAHHUSL BO3MOKHOCTH [IJIsl
peammszanuu yrpo3 HCJI B OMCHUCH k runepBu3opy 4epe3 BHPTyaJbHbIE
MAIIMHBI, ONUPAIONIAsCI Ha Pe3yJIbTaThl SKCIEPTHON OIIEHKU HePOpMaIu30BaHHBIX
OTBETOB CIYyIIATENEW MO TECTy 3HAHWUW PA3JIMYHBIX KOMAaHI JUIsl ONPENEIICHUS
OCBEJIOMJIEHHOCTH CjyliaTesieii HA OCHOBE KpUTEpPHUEB, 0a3MpyeMbIX Ha MpaBHUIIaxX
HEYETKOM JIOTUKU B COOTBETCTBUU C METOJOM CYMMHUPOBAHUSI HEUETKUX yucen ¢ L —
R nmpaBwioM u ucnonb3oBaHueM Aeda33uukanuu pe3yJbTUPYIONIEro MoKa3aTess
METOZOM LIEHTpa CyMM, JAIOIasi BO3MOKHOCTh PAHKUPOBAHUSA HA TPU I'PYNIILI.

3. PazpaboTana HeiipoHe4€éTKasi MOIeJIb OLEHMBAHUSA TUHAMUKHU COCTOSIHUSI
OUCHUCH B ycaoBusix yrpo3 HCJ/I k rumepBuzopy 4epe3 BHPTyaJbHbIE
MAIIMHBI, ONMUPAIONIASCS Ha TaKUE peJeBaHTHBIC MapameTpbl (GOpMabHON MOJEIH
HapyILIUTENsl, Kak KoJau4ecTBo 3tanoB s ocyuiectBienuss HC/[ k nndopmanumy,
BXOJHbIC MNapaMeTpbl W HMX KOJHMYECTBO ISl KaXA0r0 ITana, 3HAYUMOCTDH
apaMeTpoB HAa Ka)/JAOM JTale, BO3MOXKHOCTh peanusauuu napamerpos HC/I u
3agep:xkka BoinojHenus: dtana HCJ/l caymaresnem u uxX B3aUMOCBSI3b HA OCHOBE
MAaTEMAaTHYECKOr0 armmapara HEUPOHHBIX CETEM B BHUAE CHUCTEMBbI YPABHEHUH,
ONMMCHIBAKIIMX JUHAMHUKY KaKI0I0 OTACJIBLHOI0 3Tana U UX B3aumojaeucreue. B
MOJEIN HCIOJb3yeTcss oumeHka ycroiumBoctu Kk HCJ k runmepBuzopy uepes
BUPTYyaJbHbIE MAIIMHBI Ha OCHOBE METONOB Omdypkaumid u JIsmyHoBa, a Takxke
peanu3anus CpeacTBa aBTOMATH3allMM JOTOTO Ipolecca C  HUCIOJIb30BaHUEM
3aperucTpUPOBAHHON TporpamMmbl it OBM, uto Bimedy€T 3a coboit cokparieHue
BPEMEHH OIIPE/ICIECHUS COCTOSHHS CHCTEMBI pasrpaHUdeHus nocTyna 1o 107%c.

4. PazpaboTaH ajaropuTM il peaju3anuu MeToAa pa3rpaHnyeHus 10CTyna
C WCIOJIb30BAaHUEM BUPTYAIbHBIX MAIIMH TMPUMEHHUTEIFHO K 00pa30oBaTeIbHBIM
MHOOPMAIMOHHBIM ~ CUCTEMaM ¢ HWH(}opmanued cHenuansbHOr0 Ha3HAYEeHUS,
OTJINYAIOUIMMCA OT HUMEIOUIMXCS TEM, 4YTO IO3BOJSAET OLEHHUBATh BO3MOXKHOCTh

ocymectieHus HCJI Ha kaXJI0M U3 3TANoB ¢ YUYETOM ONPEACIICHUS YCTOMYMBOCTH,
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3a CU€T Yero CBOEBPEMEHHOCTh (POPMHUpPOBAHUS MpOoQUIICH pa3rpaHUUYCHHs JOCTYTa
BO3pocsio Ha 19,65% 6e3 cHmwxkenus ycroiuuBoctd k HCJl x rumnepBuzopy udepes
BUPTYyaJIbHbIE MAILIMHBI, & TAKKE HECBOEBPEMEHHOCTh HacTpoiku napamerpos CP/I c
IPENIOKEHHBIM METOJOM pa3rpaHUYEHUsI JOCTYIa Ha OCHOBE BUPTYaJIbHBIX MAIIWH
3a BECh MEPUOJ TPOBOJIUMBIX UCCIICOBAHNI HE BBISIBIICHA.

ChopmynupoBanbl peKOMEHJAUMH [0 TNPUMEHEHHIO pa3paboTaHHOTO
aNropuT™Ma MO METOAY PA3rPAHMYEHHA JOCTYNIA Ha OCHOBE BHPTYaJbHBIX MAaIllUH
npu wucnonb3oBanun OHNCHUCH w B [JanbHEHWIINX HAYYHBIX HCCIIEIOBAHUSIX.
PesynbraTel  IHCCEPTALIMOHHBIX  MCCIENOBAHWM, JAIOT  BO3MOXHOCTH  JUIS
dbopMHpOBaHUS HOBOTO IMOAXOJAa parpaHUueHUs JOCTynma K HHGOpMaluu
CHEUATbHOTO HA3HAYEHHUs, MCIOJIb3yeMOW B Ipolecce OO0ydeHHs U TpeOyromieu
JOTIOJTHUTEILHOTO OTPAHUYEHHUS Ha BpeMs MEPEKOH(UTYpUPOBAHUS ITOU CHUCTEMBI.
[IpennoxenHsle  Moaenu  (GOPMUPYIOT  JONOJHUTENbHBIE  CpPEACTBA IO
OCYILECTBIICHUIO pa3rpaHUYCHUS JOCTyTa B YCIOBHSX anpHOPHOU
HEomnpeAeIEHHOCTH 00 OCBEIOMIIEHHOCTH CITyIIaTeICH.

B kadecTBe mnepcmekTHB JaJibHellIedl pPa3padOTKM TEMATUKH MOYKHO
BBIJICJIUTH UCCJIEJOBAHMS, CBSI3aHHBIE C PACIIMPEHUEM BO3MOKHOCTH MCIOJIb30BAHMS
BBEAEHHOTO MMOKa3aTelsd OLEHKU yCTOMYMBOCTU He Toibko st HCJl k runepBuzopy
yepe3 BUPTyalbHbIe MAIIMHBI, HO U JUIsl 00JIee IIUPOKOTO CIIEKTPa yrpo3, BIUSIOMINX
Ha OIEHKY 3aIUIIEHHOCTH UHPOPMALIUU KaK B HHPOPMAIIMOHHBIX CUCTEMAX, TaK U B
o0Opa3oBaTeNnbHbIX UH(POPMAIMOHHBIX cucTeMax. Llenecoobpa3Ho pacMpaATh CHEKTP
NpUMEHEHUST pa3pabOTaHHBIX B XOJ€ JUCCEPTAMOHHBIX MCCIEIOBAHUNA MOJENeH, a
TaKKe BBEAEHHBIX KPUTEPUEB OLICHKA YCTOMYMBOCTU K BHEIIHUM U BHYTPEHHUM
yrpo3aM UWH(POpMaIIMOHHOM O€30MacHOCTH B II€JIOM, YTO TaKXKe BIMUSET Ha
noBeIeHne YPGEeKTUBHOCTH HYHKIIMOHUPOBAHKS CUCTEMBI Pa3rpaHUYCHUS TOCTYTIA,
O0COOEHHO 7S 3alIUTHI HH(POPMAIMH CTIEHUATbHOTO Ha3HAYCHMUS.

Pe3ynbrarhl ABISIIOTCS pa3BUTHEM HayudHbIX padoT [121-174]. Onu no3BossT
CHU3UTh BpEMS Ha HACTPOMKY cucTeM pasrpannyenuss poctyna ot HCH

TUIEPBU30PY  YE€pe3  BUPTYaJbHbIE  MAlIUHBI, OLEHUTh YCTOMYMBOCTH K
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HECAaHKIIMOHUPOBAHHBIM JIEUCTBUSAM B YCIOBHUSX HEOMPEACIEHHOCTH HCXOMHBIX
JaHHBIX O KOHTHUHI€HTE WH(OPMALMOHHBIX cucTeM oOydeHus. IIpakrtuueckas
3HaYUMOCTb PE3yJIbTaTOB IUCCEPTALMOHHOTO MCCIEAOBAHUS COCTOUT B TOM, YTO OHH
MOTYT OBITh YCHEUIHO PEAJM30BaHbI B paMKaX KOMIIOHEHTa aHaJln3a 3allUIICHHOCTH
ot HCJI x uHpOpMaIIMOHHBIM CUCTEMAM, UCHOIb3YIOIIMM TEXHOJIOTUH BUPTYaIbHbBIX
MallMH Ha 0a3e TOHKOro KiueHTa. AmpoOanus TMOJNyYeHHBIX pe3yJbTaToB
npoBoAMJIach Ha 13 HaydyHO-TeXHUYECKMX KOH(pepeHIUsX. OCHOBHBIE pPE3yJbTaThl,
MOJIyYEHHbIE aBTOPOM, OIYOJIMKOBaHbI B 94 Hay4HbBIX padOTaXx.

[TomydeHnHbie pe3ynbTaThl pabOThI COOTBETCTBYIOT cCrenuaibHOCTH 2.3.6 —

MGTOI[BI N CUCTCMBI 3al1TUThI HH(bOpMaI_[I/II/I, I/IH(l)OpMa]_II/IOHHaH 0€e30ITacHOCTb.
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MEPEYEHb NCIIOJIB3YEMBIX COKPAIIIEHU 1 OBO3HAYEHUI

OUC — obpazoBarenbHas UHPOPMAIIMOHHASI CUCTEMA,;
NCH — nundopmarius criennaibHOTO HAa3HAYCHNUS,

OUCHUCH - oOpazoBarenbHass MHQOpMallMOHHAsE cuctemMa ¢ UH)opmaiuein
CIICIIMAJIbHOTO HA3HAYCHHUS;

HCJI — HecaHKIIMOHUPOBAHHBIN TOCTYIL;
OC — onepalniMoHHas CUCTEMa;

PJ1 — pasrpanunuenue gocryna;

C3U — cucrema 3amuTsl HHOOpMAIUY;
CP]] — cuctema pa3rpaHuyeHHs JOCTYNa;

HCJ x I'BM — HECaHKIMOHUPOBAHHBIM JOCTYN K THUIIEPBU30PY dYepes
BUPTYQJIbHYIO MAIIVHY;

BIOS — 6a3oBast cuctema BBO/1a-BBIBO/IA;

CIIO — cucTteMHOE MporpaMMHOE 00eCTICUCHHE;
C-peructp — peructp ynpaBjieHUs;

S-peructp — CerMeHTHBIN PErUCTp;

POH — peructpsl o011ero Ha3HaueHUS,

ATIBP — anmapatHO-IporpaMMHOE BUPTYAIM3aLHOHHOE PELIEHNUE;
AB — anmapaTHas BUpTyalu3anus;

[II'b — nporpaMMHBI THTIEPBU30p 0E30MIACHOCTH,
[1b — monnTHKa O€30IIaCHOCTH;

BBX — BEpOATHOCTHO-BPEMEHHBIE XapAKTEPUCTHUKH;
AC — aBTOMaTU3UpPOBAHHAS CUCTEMA,;

YBU — yrpo3sl 0e30macHOCTH HHGOpMAaIy,;

BU — 6e3onacHOCTh HHpOpMAIINH;
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BM — BupTyasnbHas MalmuvHa,
HB — HEBEPOSITHBIN;

cB — cpenHeBEpOATHEIN,

BB — BBICOKOBEPOSTHBIN;

HB — He BaxHa,

CB — c1a60 BaxkHa;

B — BaxHa;

OB — oueHb Ba)kHA.



140

CIIUCOK JINTEPATYPbI

1. Meaa, II. IToHOE PYKOBOJCTBO IO OOIIEH CHUCTEME OLICHKU YS3BUMOCTEM:
Bepcus 2.0 [Onexrponnsiit pecypc]/ I1. Menn, C. Pomanocku. — Pexxum mocrtymna:
https://www.first.org/cvss/v2/guide (o cocrosiauto Ha 23.04.2020).

2. Meroauka ONpEeEIICHUS yIpo3 0e30macHOCTH uHdopmauu
B MH(popManmoHHbIX cuctemax. Meroanueckuil 1okyMeHT @PCTOK Poccun: mpoexr.
—M.:Crannaptundopm, 2015. — 43 c.

3. Abacos, H.JI. Meron npeoOpa3oBaHus U XpaHEHUs TAHHBIX, HA OCHOBE
MOJIYJISIpHOW  apudMeTuku, 00eCHeYMBAIONIUNA  LEJIOCTHOCTh  HH(pOpMAIUU
CBOMCTBaAMHU camMoOBOccTaHOBJeHUsS B KoHTposst / H.Jl. AbGacoB, A.M. AbacoBa, O.A.
dunnko // UapopMarimonHoe TpOTHBOAEHCTBHE Yyrpo3aM Teppopusma. — M., 2013. —
Ne 20. - C. 88-92.

4, Jlaxno, B.A. O mocTpoeHUM AUCKPETHBIX NPOLEAYp pAaCHO3HABaHUS
yIpo3 HHPOPMALMOHHON OE€30MaCHOCTH aBTOMATU3UPOBAHHBIX CHCTEM OOpabOTKH
JMAHHBIX Kputhyeckoro mnpumenenus / B.A. Jlaxwo // Bectnuk BI'Y. Cepus 1,
®dwusuka. Marematuka. Madopmartuka. — bpsuck, 2014. — Ne 2. — C. 113-118.

S. dyopoBun, A.C. OOiieHayuyHble UTOTH CO3JaHUsl ATaJOHHOW MoOjeNu
3amuIeHHon aBromarusupoBanHoit cuctembl / A.C. Jlyoposun, A.B. CKpBITTHUKOB,
T.B. JTIrotoBa, E.B. I'nazkoBa, E.B. UepnsblioBa / @yHaaMeHTalIbHbIE UCCIIEI0BaHUS.
— M., 2015. — Ne 2-15. — C. 3247-3251.

6. Kassnuun, B.K. O npuMeHeHMH HEYETKUX MNPOIYKIHMOHHBIX MOJIENIEH
B MOJICUCTEMAaX obecrnieueHus uH()OpMaIIMOHHOM 0e30macHOCTH
aBTOMATU3UPOBAHHBIX CHUCTEM YIpPaBJICHHS clienuanbHoro HasHadeHuss / B.K.
Knsanunn, T.K. CamnunkoB // HaykoeMkue TEXHOJIOTMM B  KOCMHYECKHUX
nucciaenosanusax 3emim. — M., 2016.—T. 8. — Ne S2. — C. 27-32.

1. Tapacwok, M.B. Ilmo3s1 HWHPOPMAIMOHHOTO  B3aWMOJICHCTBUS

KaTeropupOBaHHBIX CETEH C ceTsiMu ob1iero noyb3oBanus / M.B. Tapactok // 3ammra

undopmaruu. Mucaitn. M., 2009. — Ne 3 (27). — C. 22-27.


https://www.first.org/cvss/v2/guide

141

8. Mamkuna, WU.B. Pa3pabotka meroma u GyHKIMOHATBHOW MOJEITH
YUCJIICHHOW OIEHKH pHUCKa HapylleHWs HUHPOPMAIMOHHON 0€30MacHOCTH M ypOBHS
3alUIICHHOCTH WH(POpPMAlMd Ha OCHOBE BEPOSTHOCTHO-CTATHYECKOIO TOAXOAa
/ 1.B. Mamkuna, C.H. Anekca // U3Bectus FODY. Texnudeckue Hayku. — PocToB-
Ha-Jlony, 2008. — Ne 8 (85). — C. 47-54.

9. Boaxoayn, M.B. Orenka 3amuiieHHOCTH peueBOdl WH(pOpMaluy Ha
OCHOBE aHaln3a MHoromepubix AaHHbiXx / M.B. Bonkonyn, .C. Camuta // Tpynsl
MOJIOABIX YYE€HBIX AJITANCKOTO TOCYJapCTBEHHOTO YHHBepcuTeTa. — bapHayd,
2016. — Ne 13. — C. 268-272.

10. Ko3pmunbix, C.. MoaenrpoBaHie CUCTEM M MPOLIECCOB OOeCTIeueHUs
uH(popMmanmoHHoW Oe3omacHocTH B opraHax BHyTpeHHux gen / C.M. Ko3pMuHbIX,
[1.C. Ko3pmunbix // BectHuk MockoBckoro ynusepcutrera MBJ] Poccun. —M.,
2016. —-Ne 2. — C. 161-168.

11. Pocenko, A.Il. MaremaTudeckass MOJIeJib OMNPEACIICHHUS BEPOSITHOCTH
NOCJIEACTBUM OT peajn3aluy 3JI0yMBIIUIEHHUKOM yTrpo3 0€30MacHOCTH UH(popManuu
orpannueHHoro pacnpoctpanenus / A.Il. Pocenko, 1.B. bopnak // U3Bectus FODY.
Texandeckue Hayku. PoctoB-Ha-JloHy, 2015. — Ne 7 (168). — C. 6-19.

12.  Kypouxkun, C.H. MeToasl OIEHKM ypPOBHS  3allUIIEHHOCTH
uHpopmanmonnsix cucrem / C.M. Kypoukun, U.B. 3aBoaueB // IlepcrnekTuBsbIl
pa3BuTHs ”HGOPMAIIMOHHBIX TexHosoruil.— M, 2016. — Ne 29. — C. 197-204.

13. ExumoB, O.b. O peanuzauuu TpeOOBaHUN MO 3aIIUTE MEPCOHAIBHBIX
JaHHbIX B uHpopmanuoHHod  cucteme  Ilepmckoro  gummana  OI'VII
«Pamnouactorueiii 1ieHTp IlpuBomkckoro ¢enepansuoro okpyra» / O.b. Exumos,
A.C. llaoypos, N.I1. Hcakos, I1.B. Ma3yuun, A.H. [llnsakos // Bectauk Ilepmckoro
HALlMOHAJIBHOTO UCCJIEI0BATENBCKOTO MOJINTEXHUYECKOTO YHUBEPCHUTETA.
DNEeKTPOTEXHUKA, MH(POPMAIIMOHHBIE TEXHOJOIMH, CHUCTEMbI ympaBiieHUs.— llepmb,
2013. — Ne 8. — C. 144-154.

14.beaokypoB, C.B. MozaenupoBanre crnoco0OB TEXHHUYECKOTO YHpPaBICHUS

3alUTON MHGOPMALMK OT HECAaHKIMOHUPOBAHHOTO JOCTyNa B HMH(POPMAIMOHHO-



142

TEJIEKOMMYHUKALIMOHHBIX CHUCTeMax crenuanbHoro HasHauenus / C.B. bemokypos,
N.N. Canpsikun, O.A. Konaparos, A.Il. CunenvsHukoB // COOpHUK: AKTyallbHbIE
npobiieMbl  aesTenbHOCTH — monpasgeneHuit  YMC:  cOOpHHK — MaTepualoB
Bcepoccuiickoii  Hay4dHO-TIpakTHUecKol KoHpepeHIuu. DenepanbHas —Ciyx0a
ucnonHenus Hakazanuii, DKOY BIIO "Boponexckuii nuHctutyT ®CHUH Poccun". —
Boponex, 2016. — C. 203-206.

15. Kanunuvyenko, C.B. ITlogxon x 3ammre uudpoBoil uHbOpMALUK B
aBTOMATU3WPOBAHHBIX CUCTEMAaXxX CIEIUaIbHOTO Ha3HAYEHHUSI HA OCHOBE NMPUMEHEHHUS
ckpbIThIX MeTamux cpeAacTsB / C.B. Kanuanuenko, 11.B. Kopuarun, B.K. [1naTtonos //
N3Bectust Tynl'Y. Texuuueckue Hayku. — Tyna, 2018. — Beim. 4. — C. 141-149.

16. Ycauen, U.B. K Bompocy o nmpobiieme oOecriedeHus 3anuThl HHGOPMAITIH
B aBTOMATU3MPOBAHHBIX CHCTEMax crenuanbHoro HaszHaueHus / W.B. VYcaues,

A.B. Kuii, O.II. 3ubpo, A.C. bamxupue, A.IO. IllepbakoB // COopHuK:

Pernonansaast uapopmatika u uHPopmamnuonHas O6ezomacHocts. M., 2017. — C.
177-179.
17. Kongpamos, 10.B. [IpoGnema OpPraHU3alOHHO-TEXHUYECKOTO

CONMPSKEHUS CHUCTEM 3alllUThl MHGOPMAIMK Pa3IUYHBIX aBTOMATHU3HPOBAHHBIX
CUCTEM ympaBlieHusi crnenuaibHoro HaszHadeHuss / HO.B. Kouwgpamos, E.A.
Makcumenko // COopuuk: PermonanbHas wuHpopMaTtka U UHGOPMAIMOHHAS
oe3omacHocth. M., 2017. — C. 113-114.

18. PyouoBa, U.0. OyHKIMOHATBHBIN XxapakTep nokasarelis 3((EeKTUBHOCTH
3alUThl  MHGOPMALIMM  OT  HECAaHKIMOHHWPOBAaHHOTO JOCTyHma B  CHCTEMax
AJIEKTPOHHOTO JTIOKYMEHTOOO0OpOTa crenuanbHoro HasHadeHus / U.O. PyOmosa //
Bectauk Boponexckoro nunctutyra MBJl Poccun. Boponex, 2018. — Ne 3. — C. 56-
63.

19. ObyxoBa, JI.A. HampaBieHusi COBEPIICHCTBOBAHUSI OPTaHU3AINHN 3aIIUATHI

uHpOpMaIMK B cHCcTeMax crenuanbHoro HasHadenus / JLA. OOyxosa // Oxpana,

0e30macHOCTh, CBs3b. M., 2017.— Ne 1-2. — C. 210-215.



143

20. O0yxoBa, JI.A. HanpaBneHus: COBEPIICHCTBOBAHUS MPOTPAMMHBIX CHCTEM
3alMThl MHPOpPMAIIMKM B CHUCTEMax creluanbHoro HasHaueHus / JILA. OOyxosa //
Co6opuuk: MHpOpMAIIMOHHBIE TEXHOJOTUU B JEATEIHLHOCTH MPaBOOXPAHUTEIBHBIX
OpPraHoB: MPOOJIEMbI UCIIOJIB30BAHUS U MYTH MOBBIICHUS 3P dexTuBHOCTH. COOPHUK
Hay4dHbIX ctatel. Penkosmnerus: JI.JI. Marpocosa [u ap.]. — Open, 2016. — C. 28-33.

21. Ckpbliab, C.B. 3amaua pacnpeneneHus BpeMEHHOTO pe3epBa B MHTEpecax
ONTUMM3AIMA MEXAaHU3MOB 3alUThl HHPOpMAIMK B HWH(OOKOMMYHHUKAIIMOHHBIX
cuctemax cnenuanbHoro HazHauenus / C.B. Ckpbuib, C.A. Hukynun, P.A. XBopos,
I1.E. Kpacnos // Uadopmarmst u 6e3omacHocTsb. M., 2013. — T. 16. — Ne 1. — C. 69-74.

22. Hukynun, C.A. Onrtumuszanys MEXaHU3MOB 3alllUThl  MH(OpManuu
B UHQOKOMMYHHUKAIIMOHHBIX CHCTEMaX CIHEIUAIBHOTO HAa3HAUYCHUS: YTBEPXKICHUS
u nokasatenscTBa / C.A. Hukymun, T.B. Memiepsikosa, P.A. XBopos, I1.E. Kpacuos //
Nudopmarnus u 6e3onacHocts. — M., 2013. — T. 16. — Ne 1. — C. 75-80.

23.TenTuu, I'.M. MapxkoBckue MOJENN CpEICTB 3aIUTHI
aBTOMATU3UPOBAHHBIX CHCTeM crienuanbHoro HasHauenus / ['M. Tenrtun, K.B.
WBanoB // Yuensie 3anucku KazaHCKoro rocyaapcTBeHHOro yHuBepcurera. Cepus:
dusuko-maremarndeckue Hayku. — Kazann, 2008. — T. 150. — Ne 4. — C. 41-53.

24. UBaHoB, K.B. MapxkoBckue MOJIEIIN CpEICTB 3aIIUTEI
AaBTOMATH3UPOBAHHBIX CHCTEM crieruaibHoro HazHaveHus / K.B. MBanos // HayuHo-
TexHuueckud BecTHUK CaHkT-IleTepOyprckoro rocynapcTBEHHOIO YHHUBEpCUTETa
MH(OPMAIMOHHBIX TEXHOJIOTUH, MexaHuku U ontuku. — CII6., 2007. — Ne 39. — C. 10-
19.

25. Slnymikesny, B.U. 3ammra  MHPOKOMMYHUKALUMOHHBIX  CHCTEM
CHCNMALHOTO HA3HAYEHUsS OT JECTPYKTHBHBIX TMPOTPAMMHBIX  BO3ACHCTBUMN
/ Sluymikesny B.Y. // VHHOBanMOHHBIE TEXHOJOTMH: TEOPHUSA, HWHCTPYMEHTHI,
npaktuka. — M., 2014. — Ne 1. — C. 453-459.

26. KoueabikoB, C.C. AJropuT™M HMHUTAIMOHHON MOJEIU MPOTHUBOIACHCTBUS
HECAaHKI[MOHUPOBAHHOMY JIOCTYIly K aBTOMAaTH3MPOBAHHOM MH(OPMAIIMOHHON

CHUCTEME CHElUaIbHOTO0 Ha3HaueHus cpeactBamu 3amuThl uHbopmanuu / C.C.



144

KouenpikoB, A.B. Jlymkwun, B.M. Hosocembnes, P.P. Hasmmer // COopHuk:
Matematuyeckue MeToJIbl U UHPOPMAlMOHHBIE TEXHOJOTHMU YIPAaBJICHHUS B Hayke,
o0Opa3oBaHMU W TIPaBOOXpaHHUTENbHON chepe. COopHUK MaTepuaioB Bceepoccuiickoit
HAyYHO-TEXHUUECKOW KOH(pepeHIMU. MOCKOBCKHI TOCYAapCTBEHHBI TEXHUYECKHMA
yHuBepcuteT uMenn H.D. baymana, Axanemuss ®CHH Poccuu, Ps3anckuii
rocyaapcTBeHHbIN yHuBepcuteT umenu C.A. Ecennna. — M., 2017. — C. 98-103.

27. JlazapeB, A.A. Mojenb UMHTALIMK THHOPMAIIMOHHBIX CUCTEM JIJIS 3aIUThI
BEIYHMCIIUTEILHBIX CETEH CHCIUANbHOTO HA3HAYCHHWS B YCJIOBHSAX JICHCTBUS
snoymbinicHEnka /  A.A. JlazapeB, A.B. Kamau, A.A. 3enun // BectHuk
Boponesxckoro nncturyra @CUH Poccun. — Boponex, 2018. — Ne 4. — C. 74-81.

28. bBapcykoB, O.M. Momens TPOILECCOB 3allUTHl aBTOMATH3HPOBAHHOMN
CUCTEMBI YINPaBJICHUS CHEIHMAIBHOIO Ha3HAYEHUsI OT BHEIIHUX Bozaeuctuil / O.M.
bapcykos, C.A. bymuukos, B.B. Jlonckoii // Mudopmanus u 6e3omacHocTs. — M.,
2010. —T. 13. — Ne 3. —C. 431-434.

29. I'punb, J.B. 3ammura napopmaiuu oT HECAaHKIIMOHUPOBAHHOTO JOCTYTa B
aBTOMATU3MPOBAHHBIX CHCTEMaxX II0J] YIPABICHHEM OINEPAMOHHON CHUCTEMBI
cnermanbHoro HasHadeHuss ASTRA LINUX SE / [.B. I'puns, O.b. Unbuna,
O.I1. Kynmuunenko, A.B. Ckopomax // COopHuk: PernoHanbHas uHpOpMaTHKa
u nHpopMaImonHas 6e3omacHocts. — M., 2017. — C. 76-78.

30. CkpbInHUKOB, A.B. DkcrnepuMeHTaIbHBI  METOJ  ONpeleTeHUs
BEPOSITHOCTHO-BPEMEHHBIX XapaKTEPUCTUK CHUCTEM 3allUuThl HWHQGOpPMAIMH  OT
HECAaHKIIMOHUPOBAHHOTO JOCTyla B aBTOMATH3UPOBAHHBIX HMH(GOPMAIIMOHHBIX
cucremax / A.B. Ckpoinaukos, A.Jl. ITomos, E.A. Poro3un, B.A. XBoctos // BectHuk
BOpoHEKCKOT0 TOCYAapCTBEHHOTO YHHMBEPCHTETa WH)KCHEPHBIX TEXHOJIOTHH. —
Boponex, 2017. — T. 79. — Ne 4 (74). — C. 90-96.

31. bopoaakmii, FO.B. O moaxomax K peaju3aliu IIEHTPATU30BAHHON
CUCTEMBI ympaBieHHs HHPopMalMOHHON Oe3omacHocThio ACY BoeHHOro u
cneruanbHoro HaszHadeHus / FO.B. boponakwmii, A.JO. Jlo6ponees, I1.A. Hamekun,

1.B. Bytycos // Bonpocsl kubepoe3onacuoctu. — M., 2014, — Ne 2 (3). — C. 2-9.



145

32. Boaoctubix, B.A. IIpoGieMbl MNOATOTOBKM HWHOCTPAHHBIX BOCHHBIX
CHEIUAINCTOB K HW3YYEHHUIO JUCLUUIUIMH, CBS3aHHBIX C 3alIUTOW HHpopManuu /
Bosoctaeix B.A., Mutpodanos M.B. // Coopruk: Pycckuii 361K B IOJHITHUYECKOM
00pa30BaTeNTbHOM MPOCTPAHCTBE BOCHHOTO By3a Marepuainbl MeKBY30BCKOM Hay4YHO-
npaktudeckor kondepenuu. [lox penakuueit H.B. JlaBeinosoii, H.}O. BacunbeBoii.
— M., 2017. - C. 473-479.

33.bypenun, A.H. Bonpocs! 6e30macHocTd HTHHOKOMMYHUKAIIMOHHBIX CUCTEM
U CeTe CIEeNUaTbHOTO HA3HAYCHMs: OCHOBHBIE YTPO3bI, CIOCOOBI M CpEACTBa
obecrieyeHnss KOMIUTEKCHOM OezonmacHoctu cereit / A.H. Bypenun, K.E. Jlerkos //
HaykoeMkue TeXHOJOTUM B KOCMUYECKUX uccheaoBanusx 3emn. —M., 2015. — T. 7.
—No 3. —C. 46-61.

34. Jlayra, O.C. Ilomxom K OILEHKE 3allMIIEHHOCTH HWHOOPMAIMOHHO-
TEJICKOMMYHUKAIIMOHHON CETH CHENUaIbHOTO Ha3HAYeHHS OT TEXHUYECKON
komnbloTepHor pazsenku / O.C. Jlayra, U.A. Knunmos, B.B. fActpe6on, E.B.
PycakoB /| CoOopuuk: PerunonanbHas wuHPOpMaTHKa ©  HHOOPMAIMOHHAS
0e3omacHocTh — M., 2017. — C. 121-122.

35. I'psizeB, A.H. ®opmupoBanue STaNIOHHBIX Mpoduieii moib3oBateneit as
pasrpaHWyYeHUs] JOCTyINa TMOJb30BaTelied B aBTOMAaTU3UPOBAHHBIX CHUCTEMax
cnenuanbHoro HazHauenus / A.H. I'psizes, A.B. Kuii, I.b. Caenko, C.A. Scunckwii //
Tpynet HHUUC. Canxr-IletepOyprekuii pumman. — CI16, 2017. — T. 1. — Ne 4. — C.
12-23.

36. Ilapamyk, W.b. Bapuant ¢GopMyIupoBKH TMOKa3aTelie KadecTBa
COBPEMEHHBIX CPEJCTB JOBEPEHHOW 3arpy3Kd W HMX POJb MPH PEIICHUH MpoodiieM
0€30MacHOCTH aJTOPUTMOB yTIPABIICHUS WH(OTEICKOMMYHHKAIIMOHHBIMU CHCTEMaMH
cnienuanbHoro HasHadenus / W.B. ITlapamyk, A.C. Bamkwupnes, JI.A. Caspkun //
Bompocer o6oponHoit Texauku. Cepus 16: TexHuueckue cpeacTBa MPOTUBOACHCTBUS
Teppopusmy. — M., 2016. — Ne 5-6 (95-96). — C. 47-51.

37. Xapuenko, E.b. Bonpocs! kubepbe3onacHocT HHPOKOMMYHUKAITMOHHBIX

cucteM cnenuaneHoro HaszHauenus / E.b. Xapuenko, A.M. Caswikun, [O.H.



146

JIeicenkoB // 3Bectust Poccuiickoit akajeMun pakeTHBIX M apTHILICPUHCKUX HAYK. —
CIIo, 2017. — Ne 2 (97). — C. 38-47.

38. llerpenko, A.A. Cnoco6 moBsimeHust ycroWunBoctd LTE-cetn B
YCIIOBUSAX JIECTPYKTUBHBIX KuOeparak / A.A. Ilerpenko, C.A. Ilerpenko // Bompockl
kubepoe3onacHocT. — M., 2015. — Ne 2 (10). — C. 36-42.

39. JlerkoB, K.E. Vmnpapnenue HHPOKOMMYHHKAIIMOHHBIMH  YCIyTaMu
B MYJIbTUCEPBUCHBIX ceTsX crnenuanbHoro HasHauenuss / K.E. Jlerkos, A.W.
MscaukoBa // HaykoeMKue TEXHOJIOTUM B KOCMHYECKHX HWCCICIOBAHHSIX 3EMIIH. —
M., 2012. - T. 4. — Ne 3. - C. 20-22.

40. MarBuenko, F0.A. Meronuka GopmMupoBaHusi KOMIUIEKCA MEPONPUSATHIH
no 3amutre ACY CH B ycnoBusix uHopmanmoHHoro mnpotuBodopctBa / HO.A.
Marsuenko // Mundopmarrionssie BorHbl. — M., 2007. — Ne 4 (4). — C. 25-32.

41. Arees, C.A. VYnpasneHue 0€30I1aCHOCTEIO 3alUIIEHHBIX
MYJIBTHCEPBHUCHBIX ceTell crernmanbHoro HasHadenus / C.A. Arees, U.b. Caenko //
Tpyast CIIMUPAH. — M., 2010. — Ne 2 (13). — C. 182-198.

42. bypennn, A.H. OcoOeHHOCTH apXHUTEKTyp, (YHKIMOHUPOBAHMUS,
MOHHTOpDUHTAa W  YNPaBICHHUS  TOJEBHIMH  KOMIIOHEHTAMH  COBPEMEHHBIX
MH()OKOMMYHUKAITMOHHBIX ceTel crenuanbHoro HasHauenus / A.H. Bypenun, K.E.
JlerkoB // Haykoemkue TEXHOJOTHHM B KOCMHUYECKHX HCCIICIOBaHHMSIX 3emiid. — M.,
2013. - T.5.—Ne 3. —-C. 12-17.

43. bypeann, A.H. OcHoBHble mpoOieMbl 0€30MaCHOCTH  MOJCHUCTEM
oOecrieueHnsT €IWHBIM BPEMEHEM DJJIEMEHTOB CHCTEM YIPABICHHUS CIOXHBIMU
OpraHu3alMoHHO-TeXHUUYeckuMu ob0bekTamu / A.H. Bypenun, K.E. Jlerxos // T-
Comm: TenekomMmyHuKaiuu u tpancrnopt. — M., 2019. — T. 13. — Ne 1. — C. 45-53.

44. Cunwok, A.JI. MaremaTtuyeckass MOJI€NIb HApPyIIUTENSl  OTKPBITOrO
KJIIOYEBOT'O COTJIACOBAHUS CETH C MUHHMAJIbHBIM YHCIIOM KoppecrnoHaeHToB / A.Jl.
Cuntok, O.A. OctpoymoB [/ Haykoemkne TEXHOJOTMH B KOCMHYECKHUX

ucciaenosanuax 3emin. — M., 2013. —T. 5. — Ne 1. — C. 20-24.



147

45. Makapenko, C.M. OnucarenbHas MOJAEIb CETH CBSA3M CIELHAIBHOIO
HasHayeHus: / C.M. Maxkapenko // Cuctembl ynpaBiieHUsI, CBSI3H M 0€30MacHOCTH. —
M., 2017. — Ne 2. — C. 113-164.

46. bypennn, A.H. Bompocbl 6e30macHOCTH HH(POKOMMYHUKAIIMOHHBIX
CUCTEM U CETEl CHEeLMAIBHOIO HA3HAUYCHMs: yIpaBlieHHE O€30IIacHOCThIO ceTeil /
A.H. bypennn, K.E. JlerkoB // Haykoemkne TEXHOJOTMHM B KOCMHYECKUX
ucciaenoBanusax 3emim. — M., 2015. - T. 7. — Ne 4. — C. 42-51.

47. bypeann, A.H. Hekoropble Moaenu ynpaBlieHUs O€30MaCHOCTHIO
MH()OKOMMYHUKAIIMOHHBIX ceTel crnennanbHoro HasHaueHus / A.H. Bypenun, K.E.
JlerkoB // HaykoemMkue  TEXHOJOTMM B  KOCMHUYECKHUX  HCCICIOBAHUSIIX
3emnu. — M., 2013. — T. 5. — Ne 4. — C. 46-50.

48. JlerkoB, K.E. Mogenun ynpaBienus mpoieccamMu oOMeHa B cCIykOe
nepefaud U JO0CTaBKU (hailjloB MH()OKOMMYHHMKAIIMOHHBIX CETEH CHELMaIbHOTO
HazHaueHuss / K.E. JlerkoB // Haykoemkne TEXHOJIOTMM B KOCMHYECKUX
ucciaenosanusax 3emin. — M., 2014. — T. 6. — Ne 4. — C. 38-43.

49. HazapoB, MN.O. OOGecmneuenue 0€30MacHOCTH YMPABICHHEM JOCTYIIOM
u uHpopmarmonusiMu norokamu B WEB-cucreme Ha ocnoBe CYB/I / 1.0O. Ha3zapos
// Bectauk KI'TY um. A.H. Tynonesa. — Kazanp, 2008 - Ne2 — C.56-59.

50. KynpusinoB, A.A. Moaenu yrpo3 u 3amutel oT HCJl x undopmammu
B3aumooOMeHa KCA o0BeKkToB aBTOMaTHM3MpOBaHHBIX cucteM / A.A. KynpusHos,
B.JI. MuxeeB // Ilpobnembl co3znanus uHTerpupoBaHHoii ACY. — ABTOMartu3aius
nporieccoB ympanienus. — M., 2008. — Ne 1. — C. 52-60.

51. 3aaorumn, P.A. Metonnueckoe oOecrieueHre ¥ MaTeMaTHYeCcKass MOJIE)Ib
KoMIiekcHOM ouenku yrpo3 HCJl &k uHpopManumu n0pu MPOEKTUPOBAHUU
aBTOMATU3UPOBAHHBIX CHUCTEM Kputhueckoro mnpumeHeHusi / Bectauk BI'TY. —
Boponex, 2020. — Nel — C.32-35.

52. boxoBa, O.U. Pa3paboTka UMUTAIIMOHHOW MOJIETU CHUCTEMbI 3allUThI
uH(GOpMaIlMU OT HECAHKIIMOHUPOBAHHOTO JOCTYyIMa C MCIOJIb30BAHUEM IPOrPaMMHOM

cpeast CPN TOOLS / O.H. bokoga, .. Kopookun, C.A. Kyxapes, A./l. Ilomos //



148

bezonacHocts mHpOpMannoHHBIX TexHOoJoruil. — M., 2019. — Tom 26 — Ne 3 —
80-89.

53. Kacarkuna, T.M. MaremaTtndyeckoe MOJECIUPOBAHUE MPOIECCAa OLEHKU
O6e3omacHocT  00paboOTKM  WH(OpPMAIMM B  aBTOMAaTH3MPOBAHHOW  CHCTEME
ynpasienus / T.U. Kacatkuna u ap. // [Ipomsbiienasie ACY 1 KOHTpoJuiepsl. — M.,
2017.—Ne 11. - C. 15-28.

54. JocmyxamenoB b.P. Ananu3 yrpo3 nHhopManuy CUCTEM AJIEKTPOHHOTO
nokymentoobopora / Bb.P. [JocmyxamenoB // KommnbelorepHoe obecniedeHue
Y BBIYMCIIMTEIbHAA TexHuka. — M., 2009. — Ne3. — C.140-143.

55. Iarent Ne 2394271 Poccmiickas ®enepanmsa, MIIK GO6F 21/00
(2006.01). Cnoco® mpPOTHO3UPOBAHUS M OICHKH O€30MaCHOCTH JIOCTHIKUMBIX
COCTOSIHUH 3aIUINEHHBIX WHPOPMAIIMOHHBIX cHcTeM: omyOiukoBano 2008/ 3erkaa
JILIT., 3erxna I1./1., Kanuaua M.O. — 16c¢.

56. Ilatent Ne 105486 U1l Poccuiickas ®enepamusi, MIIK GO6F 21/00
(2006.01). Cucrema hopMupoBaHHs MPABUI MOJUTHK OE30MMaCHOCTH, PEATH3YIONIUX
MoOJeI Oe30MacHOCTH Ha OCHOBE COCTOSHHM WH(GOPMAIMOHHBIX CHCTEM:
omyonukoBano 2011 / 3erxnaa J.I1., Kanmuaun M.O. — 28c.

57. Iarent Ne 2530279 Poccuiickas deaepamus, MIIK GO6F 21/00
(2006.01). Crioco®0 aBTOMATHYECKOTO aJanTHBHOTO YIPABICHHUS CETCBBIMU
MOTOKaMHU B MPOTPaMMHO-KOH(MUTYpUPYEMBIX ceTsx: omyonukoBanHo 2013/ 3erxkna
JI1., 3erxna I1./1., Kaguaua M.O., IlaBnenko E.FO. — 9c.

58. IMarent Ne 2379752 C1 Poccniickas ®@enepanus, MITIK GO6F 21/00
(2006.01). Cmocob comocTaBiaeHHs COCTSIHUN 0€30IMaCHOCTH OMEPA[HOHHBIX CHCTEM
cemeiictBa Windows: omyomukoBano 2010 / 3erkaa J[.I1., Kamuaua M.O. — 11c.

59. Iarent Ne 2379754 C1 Poccuiickaa ®Pexepanusi, MIIK GO6F 21/00
(2006.01). Croco6 aBTOMATHYECKOH OLEHKH 3al[UIIEHHOCTH HH(POPMAIMOHHBIX
CHCTEM W CHCTEeMa JUIsl €r0 ocyllecTBieHus: omyomukoBaHo / 3emkna [I.I1., 3erkna

IT.J., Kaquaua M.O. — 17c.



149

60. ITatent Ne 101300 Ul Poccumiickas ®Penepamus, MITIK GO6F 21/00
(2006.01). Cucrema ompeaencHusi TmokazaTeneld 3(PGEKTUBHOCTH yIPaBICHUS
0€30MacHOCTHIO IS ONTUMHU3AIMH HACTPOUKH O€30MaCHOCTH OMEPAITMOHHBIX CHCTEM
: omybmukoBano 2011 / 3erxkna J1.I1., Kaymmaua M.O., Mocksun [[.A. — 25c.

61. 3erxknaa, JINIER HUmurtanmonHoe MOJICJIMPOBAHUE
BBICOKOIIPOM3BOJAUTEIBHON  BUPTYaJU3UPOBAHHOM CETEBOM  CHUCTEMBI  3aILUTHI
unopmarmu / JI.I1. 3erxnga, M.O. Kanuaun // MHHOBanuu, KauyecTBO U CEPBUC B
TEXHHUKE U TexHonorusx. — M., 2015. — C.148-150.

62. TIlatent Ne 2619716 C1 Poccwmiickas ®enepamms, MIIK GO6F 21/00
(2006.01). Croco6 ynpasieHus pabOYUM MHOXKECTBOM BHPTYaIbHBIX BBIUMCIIATEIICH
B BHPTYaJbHOW CETEBOHM cHcTeMe 3amuThl MHpopManuu : omyOiaukoBaHo 2017 /
3erxna JI.I1., 3emxnaa 1. /0., Kanunun M.O., CyxonapoB E.A., Munun A.A. — 10c.

63. demumoB, P.A. YHudunupoBaHHas MoJielb MHOTOYPOBHEBBIX yTPO3
HapyLIeHUs1 HHPOPMALMOHHON 0€30MaCHOCTH B CETAX C JUHAMUYECKON TOMOJOTHUEH /
P.A. Hdemunos, I1.J1. 3erxkna / MaTenekTyaabHble TEXHOJIOTHMH Ha TpaHCIopTe. — M.,
2019. - C.10-14.

64. S3oB, HO.K. Meton gopmanuzanmu mpoiecca HeCaHKIIMOHUPOBAHHOTO
nocTyrna B MHGOPMAIIMOHHBIX CHUCTEMaX, MOCTPOEHHBIX C HUCIOJIb30BAHUEM CPEJICTB
BUpTyaJIU3allii, OCHOBAHHBIM Ha MareMaTmdeckoMm amnmapare cered Ilerpm /
FO.K. 308, A.JI. Cepneunsiii, A.B. babypun // Uadopmanius u 6e30nacHoCTh. — M.,
2013. —T. 16. —Ne 4. — C. 518-521.

65. Hazapos, U.I'. OcoOeHHOCTH OpraHU3alK o0ecreueHus: 0€30MacHOCTH
MEPCOHANBHBIX JAaHHBIX TMPH HUX 00paboTke B HWHPOPMAIMOHHBIX CHUCTEMaXx
nepcoHanbHbix nanHbix / W.I'. Hazapos, HO.K. f30B, E.C. OctpoyxoBa //
Nudopmarus u 6e3onacHocts. — M., 2009 — Nel — C. 71-76.

66. S30B, KO.K. K Bompocy 00 omenke >(dexkTuBHOCTH BBIOOPOYHOTO
KOHTPOJIS  3alIUIICHHOCTH WHGOpManuK B HWHPOPMAIMOHHBIX CHCTEMax OT
HecaHkimonupoanHoro jaocryna / FO.K. f3oB, O.A. Mamun, b.®. Ilnaronos //

Bonpocsr kubdepoesonacHoct — M., 2015 — Ne3(11). — C.15-22.



150

67. Paabko, H.M. AHamuTthyeckoe MOJEIMPOBAHWE HEMOCPEACTBEHHOTO
JIOCTyIla B OINEPAIMOHHYIO Cpely KOMIIbIOTepa IMOCPENCTBOM Moadopa maposeit /
H.M. Panwko, FO.K. f30B // Uudopmarus u 6e3onmacHocTh. — M., 2008. — Nel. —
C.54-61.

68. Tyauranosa, JI.P. Pa3pabGoTka moneneli oObeKkTa 3alllUTBl U YIPo3
HapylleHuss Oe30MacHOCTM B HMH(POPMALMOHHON cucTeMe, Oasupyrolencs Ha
texHonoruu Buptyanuzainuu / JI.P. Tynuranora, M.A. IlaBnoBa, 11.B. Mamikuna //
Uzsectusa ODY. Texunueckue Hayku. — Poctos-na-Jlony, 2008. — Nel. — C.54-61.

69. EBceeB, B.JI. TunepBuszopsl  0€30MaCHOCTH,  HCIOIB3YIONIHE
TexHoJoTuio anmapatHodt Buptyanuszauuu / B.JI. Ebcee, B.A. Jlanunkun, C.B.
Poraues, A.W. TpuOynckuii // bezonacHocTh MH()OPMAMOHHBIX TEXHOJIOTHI. — M.,
2013. - T. 20. — Ne 3. — C. 54-57.

70. 3aGopoBckuii, B.C. ApxuTekTypa CUCTEMbI pa3rpaHUYCHUs JOCTyIa K
pecypcam rereporeHHo BberaucauTenbHol cpeast / B.C. 3abopoBckuii, A.A.
Jlykamun, C.B. Kynpeenko , B.A. Mymioxa // Ya : YVIATY, 2011. — T. 15. — Ne
5(45). - C. 170-174.

71.  Kpyraukos, C.B. [lonuTuka ynpaBiaeHust 10CTYIIOM B CUCTEME 3alllUThI
uHOpMAIIUU  BBICOKONPOM3BOJUTEIBHOW  CHUCTEMBI ~ OOpaOOTKH  T€OJIoro-
reopusnueckux gaHHblx / KpyrnukoB C.B., JImutpuer B.A., Crenansn A.b.,
Maxkcumosuu E.I1. // Bonpockr kubepbe3omacnoctu — Ne3(27) — M., 2018. — C.22-28.

72. AopamoB, E.C. Ilpumenenue rpadoB artak s MOJAEIMPOBAHUS
BpEIOHOCHBIX ceTeBbIX Bo3zaeiicTBuil / E.C. AOpamos, A.B. Auapees, /I.B. Mopnsun
// N3Bectust FODY. Texanueckue Hayku Mudopmarmonnas 6e3omnacHocts. — C. 165-
174,

73. Ilatent Ne 53522 Ul Poccuiickas ®enepaununs, MIIK GO6F 21/00
(2006.01). VYcrpoiicTBO pasrpaHUYeHHUs AOCTYIA MEKIY ABYMs CETSMH IEpeaadn
JAaHHBIX B mpoTokoyie |P-MexcereBoi »dKpaH 03 ONEpalMOHHOW CHUCTEMBbI
(BapuanTsr): omyomukoBano 2006 / Jimutpuer I'.I'., TTamkoBckmit M.A. , Koueprun

M.1O. — 23c.



151

74. bapadanoB, A.B. 28 wmarmyeckux wmep pa3paboOTKu O€30macHOTO
nporpammHoro obecneuenust / A.B. bapabanos, A.C. Mapkos, B.JI. Hupnos //
Bonpocs! kubep6ezonacHoctu. CrnienuanabHbIi BRITycK. — M., 2015 — Ne5(13) — C. 2-
10.

/5. ABe3oBa, JS1.J. Bompocbl o0ecrniedeHHs JOBEPEHHOW 3arpy3Ku
B (M3MUECKUX U BUPTyalbHBIX cpenax / S1.D0. ABezoBa, A.A. ®anun // Bompocs
kubepoe3zonacHocTu. — M., 2016. — Nel(14). — C.24-30.

76. BepsieB, A.C. ®opMmanuzanusi TpeOOBaHUN 0€30MaCHOCTH WH(MOPMAITIH
K cpeacTBaM aHanu3a 3amuuiéHHoctn / A.C. Bepse, A.A. ®@aaun // Bompocsl
kubepoe3onacHoctu. — M., 2015. — Ne4(12). — C.23-27.

77. TIlatent Ne 101555 Ul Poccmiickas ®Penepamus, MITIK GO6F 21/00
(2006.01). VcrpoicTBO sl JOBEpPHUTEIBbHON 3arpy3kd : omyoOaukoBano 2011 /
Bapenuna B.B., Bemerkanun B.B., Mapkos A.C., Hukynun M.1O. , @anun A.A.,
Hupnos B.JI. — 11c.

78. Ilarent Ne 168346 Ul Poccuiickan ®denepamus, MIIK GO6F 21/00
(2006.01). VYcTpoHCTBO BBISBICHUS YsA3BHUMOCTEW : omyOiaukoBano 2017 / Mapkos
A.C., Hupnos B.JI., ®anun A.A., Bapun [[.®. — 6¢.

79. IIatenTt Ne 2581552 C2 Poccuiickas ®exepanus, MIIK GO6F 21/00
(2006.01). Criocob moBepeHHOH 3arpy3Kd B BUPTYQJIBHBIX CpPElax : OMyOJIMKOBaHO
2016 / Bepse A.C., Bouterskanna B.B., MapkoB A.C., PsazanneB A.A., ®dagun
A.A., Hupnos B.JI. —9c.

80. bapab6anoB, A.B. OueHka BO3MOXXHOCTH BBISIBJICHHUS YSI3BUMOCTEH
OpOrpaMMHOTO KOJa TMpH OTCYTCTBHM MCXOJIHBIX TEKCTOB mporpamMMm / A.B.
bapabanoB, A.C. MapkoB, A.A. ®aaun // WubopmamoHHOE MPOTUBOJEHCTBUE
yrpo3am Teppopusma. Hayuno-npaktudeckuii sxypaai. — M., 2009. — Nel13. — C. 106-
110.

81. dyopoBun, A.C. Maremarnueckass MoJeidb MOJUTUKH O€30MaCHOCTU

STAJIOHHOM AaBTOMAaTU3UpPOBaHHOM cucremMbl Ha ocHoBe OM3AC-cetu / A.C.



152

Ny6posun, B.1. Cymun, M.B. Kopotkos, A.IO. Hemuenko // Bectauk BI'Y. Cepus:
®duszuka. Maremaruka. — Boponex, 2005. — Ne2 — C.147-155.

82. TIleuepummH, A.A. Hactpoiika XKB nHa Tonkux kmuentax SUN RAY /
A.A. Tleyepunun // MatemaTiuueckue CTpYKTYphl U MoaenupoBanue. — M., 2009. —
Beim. 20. — C.113-120.

83. bymkos, E. [TonpoObHOE pyKOBOJCTBO 1O HACTPONKE TOHKUX KIMEHTOB
Ha OCHOBe aucTpuOytmBa Thinstation u mporokona NX. Yacte 1. / E. Bymkos //
CucteMHBI aAMUHACTpATOP. AqMuHHCTpUpoBanue. — M., 2006. — Nel2. — C.16-23.

84. bymkos, E. [TonpoOHOE pyKOBOJCTBO MO HACTPONKE TOHKUX KIUEHTOB
Ha ocHoBe mucTpuOyTmBa Thinstation u mportokona NX. Yacte 2. / E. Bymikos //
CucremMHBIN aAMUHUCTpATOP. AgMuHUCTpUpoBanue. — M., 2007. — Nel. — C.32-35.

85. IMarent Ne 2357282 C2 Poccuiickaa ®Penepamusi, MIIK GO6F 21/00
(2006.01). KoudurypupoBaHue mapameTpoB CETEBOM HACTPOWKH YCTPOHCTB TOHKHX
KJINEHTOB, UCIIOJb3Yys MEPEHOCHBIE HOCUTEIU JaHHBIX : omyOnukoBaHo 2009 /Huk
benmxamun, A6paxam Jlanen, Mandectep Ckort, ®puman Tpesop B. — 38c.

86. T'opuakoB, /I.A. Pasrpanmdenue mpaB J0CTyma K TOHKOMY KIIMEHTY
B aBTOMATHU3UPOBAaHHOM  MH(poOpMalMOHHOM cucteme DenepanbHO  CIyKOBI
cynebusix npuctaBoB Poccuiickoit ®eneparuu (AUC OCCII) / .A. T'onuapos //
Mypomckuit uHcTUTYT Biaaumupckoro roc. yH-ta, r. Mypom. — Mypowm, 2016. — C.
43-51.

87. CBHIETEJBCTBO HA TIOCYIAPCTBEHHYI0 PErHCTPALMI0 MPOrPaMMbI
s OBM Ne2019616541 ot 24.05.2019 r. broa. Ne6. Ilonb3oBarenbckuii
uHTepdeiic ynpasiaeHus cucreMoi xpanenus qanHbix. / E.E. UBamxko, A.W. [11abaes,
A.A. Kekkonen, B.A. Ilonomapés, A.E. HIeapu, A.II. Kocuumn // ®C mno
UHTEJJIEKTyallbHOM coObcTBeHHOCTH. — M., 2019. — 1c.

88. CBHIETEJBCTBO HA TOCYJAPCTBEHHYI0 PErucTPalMi0 MPOrpamMMbl
s IBM Ne2015619531 or 18.06.2015 r. Cucrema BUPTyalbHBIX CEpPBEPOB

[xoneubiit Cepep Ha 6a3e CBOOOHOTO MPOTPAMMHOTO U CBOOOIHOTO armapaTHOTO



153

obecneuenus / II.A. @poros // ©®C nmo uHTEIEKTYadbHOU cobcTBeHHOCTH. — 2015,
— lc.

89. CBHIETEJBCTBO HA TOCYJAPCTBEHHYI0 PErucTPAlMI0 MPOrpamMMbl
aiast IBM Ne 2017661400 ot 12.10.2017 r. «IIporpamma s 9BM «Atnac. Cmapt
Knacrepuzerimen (Atlas. Smart Clusterization)» / H.C. Manbixuna / ®C mo
MHTEIJIEKTyalnbHOM cobcTBenHocTH. — 2017. — 1c.

90. CBuaeTeJbCTBO HA TOCYJAPCTBEHHYI0 PerucTpamui0 NpPorpaMmbl
st I9BM Ne 2016616121 ot 06.06.2016 r. MACTEPIIJIAH / 10.B. Cemecrko, A.B.
Hukonaesa // ®C mo uHTEIIeKTYalbHOM coocTBeHHOCTH. — 2016. — IcC.

91. Psao6unun, K.B. HoBble BO3MOXHOCTH aJanTallid CHUCTEM Hay4YHOMH
BU3yam3aluu K cropoHHuM pemarensm / K.B. Psounun, C.U. YUynpuna, A.IO.
boptaukoB // 26-s1 Mexnynaponnas koHndepenuusa. H.-Hosropon, 2016. — C. 126-
130.

92. Ilarent Ne 181870 Ul Poccmiickas ®Penepamus, MIIK GO6F 21/00
(2006.01). YcTpoHCTBO KOHTPOJIS IEIOCTHOCTH KOMIIOHCHTOB MPOrPAaMMHOMN Cpe/ibl
CPEIICTB BBIUMCIUTENBHOW TEeXHUKH : onybmukoBano2017 / [ymaper J.A.,.
[Tanacenko C.II, ITontaBues A.B., Pomanen 10.B. , Canmanosa III.A. , Ceipunn B.K.
—13c.

93. CyxanoB, [.5I. Meron wuTepalMioOHHOW HACTPOMKH MHOTOCIONHON
HEHPOHHOW CETU Ha OCHOBE MeToj/la HauMeHbInx kBaapatoB / JI.5. Cyxanos, A.S.
Cyxanos // loknanel TYCYP. — Tomck, 2004, — Ne2. — C.111-115.

94. BoeBoma, A.A. CuHTe3 HEUPOHHON CceTU [JIs  peaau3aluu
PEKYPPEHTHOTO METO/1a HauMeHbIUX kBaapatoB / A.A. Boesona, JI.0. Pomannukos
// Hayunsrit Becthuk HI'TY. — HoBocubupck, 2018. — T. 72. — Ne 3.— C. 33-42.

95. MapaanoB, M. JIx. MeToasl MHOTOKPUTEPHATBHOW  OIICHKH
abTEPHATHB B JIOTHYECKOM Oa3uce HelpoHHbIX ceTeit / M.J[»x. Mapnanos, P.P. P3aes

// ABTOMaTHU3aIus ¥ U3MEPEHUS B MAIIMHHOM TipubopocTpoeHuu. — M., 2018. — C.75-

85.



154

96. Yupkun, WU.E. [lpumeHenne HEHPOHHBIX CETEH C HCHOJIB30BAHUEM
METO/MIOB  TiayOOKoro oOyudeHus JJs  aHainu3a HMHGOPMAIMOHHBIX  PUCKOB
npoMbinieHHbIX 00bekToB / Yupkun W.E., Tymes A.H. // Coopuuk: U3mepenue,
KOHTpoJb, uH(popMaTuzanua. Matepuanst XIX  MexayHaponHoW — HaydHO-
texHuueckor koHndpepenuuu. [lox penakiueii JI.M. CyuxoBoit. — M., 2018. — C. 179-
182.

97. Adonun, C.C. Pa3zpaboTka MareMaTHYECKOW MOJACIH  OICHKHU
TEXHOT€HHBIX PHUCKOB CHCTEMBI 'UEJIOBEK - AJIEKTPOYCTAHOBKA - cpefa’ Ha OCHOBE
MeTon0B rinyookoro ooyuenus / C.C. Adonun, A.H. Tymes // Coopuuk: U3mepenue,
KOHTpOJib, HH(popMmaTuzanms. Matepuaner XX  MexXIyHapoaHOW  HAy4dHO-
texandeckoit kondpepenmuu. [lox pex. JI. K. Cyuxosoii. — M., 2019. — C. 108-111.

98. Jlapuna, A.IO. Pa3pabGoTka anroputma paOOThl HHTEJUIEKTYaJIbHON
cucTeMbl pamkupoBanus crucka nen / AJO. Jlapuna, A.H. Tymes // [Ton3yHoBckuit
anbpMaHax. — M., 2019. — Ne 4. — C. 81-85.

99. UYwmpkun, M.E. Pazpaborka MaTeMaTHYeCKOH MOJCIH  OICHKHU
Y YNPaBIICHUS PUCKaMH CHUCTeMbl HWH(OPMAIMOHHOMW O0€30MacHOCTH Ha OCHOBE
HelpoHHbIX cereil rimybokoro odyuenus / M.E. Yupkun, A.H. Tymes // COopHuUK:
[IporpammHoO-TeXHUYECKOE OOECIIeYeHNE aBTOMATU3UPOBAHHBIX CUCTEM. MaTepuarnsl
Bcepoccuiickoii MosiofiexkHON HaydHO-TIpakTudeckoi koHdepenmuu. [loa pen. JIL.N.
CyukoBoii. — M., 2018. — C. 272-275.

100. Tymes, A.H. [TpumeHeHne HEUPOHHBIX HEUETKUX CETEH, YUUTHIBAIOLIUX
NPUYUHHO-CJICJACTBEHHbIC  CBSI3M,  JJI1  OLEHKM  TEXHOTCHHBIX  PHCKOB
anektpoyctaHoBok / A.H. Tymes, JL.FO. KauecoBa, 1.B. FOpuenkoBa // CO0OpHUK:
[IporpamMmMHO-TeXHUYECKOE OOECIIeYeHnE aBTOMAaTU3UPOBAHHBIX cucTeM. Marepuabl
Bcepoccuiickoit MOoIexKHOW HaydHO-TIpaKkTuydeckoi kondpepenmmu. [lox pen. JI.A.
CyuxoBoii. — M., 2018. — C. 59-63.

101. TymeB, A.H. OneHka TEXHOT€HHBIX PUCKOB CHUCTEMBbI 'YEIOBEK -
AJIEKTPOYCTAaHOBKA-cpena" Ha OCHOBE HEWPOHHBIX HeueTkux ceteil / A.H. Tymes,

JLIO. Kauecoa, W.B. HOpuenkoBa // COopuuk: W3mepeHue, KOHTPOJIb,


https://elibrary.ru/item.asp?id=37414940
https://elibrary.ru/item.asp?id=37414940
https://elibrary.ru/item.asp?id=37414940

155

uHpopMatuzanusa. Matepuansl  XIX  MexayHaponHOW — HAyYHO-TEXHHYECKOM
koHpepenuu. [lox penakuueit JI.U. CyukoBoit. — M., 2018. — C. 23-27.

102. Amnapees, B. B. Metox ocrarounoro o0yueHusi riayOOKHUX HEHPOHHBIX
cereii / B. B. Aunpees // IIporpamMmMHubie cpeacTBa U HHPOPMAIIMOHHBIE TEXHOJIOTHH.
PemerneBckue urenus. — M., 2018 — C.237-238.

103. Ka3zakoB, M. A. K Bonpocy 00 onTuMH3aiuu KOHCTPYKTUBHOTO METOa
oOyuenus HeipoHHbIx cereit / M. A. KazakoB // Bectanuk KPAVYHII. ®u3.-mar.
Hayku. 2018. Ne 3(23). C. 184-189.

104. Slmun, J.B. Vcnonb3oBanue HEHPOHHON CETH JJIS BBIOOpAa METOIOB
IPOrHO3UPOBAHMSI BPEMEHHOr0 psifa B THOPUIHONM KOMOMHMpPOBAHHOM Monenu /
A.B. Amun  // CoOopuuk: IllectHagnatas HauunonanbHas koH)EpeHIUs 1O
HMCKYCCTBEHHOMY MHTEJUIEKTY € MexayHapoanbiM ydactueM KHWMM-2018. Tpynasl
KoH(pepeHuu: B 2-x Tomax. — M., 2018. — C. 213-221.

105. SAmun, /A.B. Vcnonp3oBaHwe METOJOB MAIIMHHOTO OOYYECHHS JUIs
HACTPOMKM MapaMeTpoB KOMOMHHPOBAHHON MOJENIM MPOTHO3WPOBAHUS BPEMEHHOTO
psga / JA.B.Aummn // CoOopHuk: HeueTkue cuCTEMBI W MSITKUE BBIYMCIEHUS.
[IpombIlUIEHHBIE TPUMEHEHHs. MaTepuanbsl llepBoii BCEpOCCHICKONM HAY4YHO-
npaktuyeckoi konpepenuu. — M., 2017. — C. 389-393.

106. Kaunrupos, T.P. AHanu3 ajoruyHOrO MOBEACHUS HEUPOHHBIX CeTei
B 33Jja4ax KjJacCU(PUKAIMK TpPH  SKOJIOTMUYECKOM MOHUTOPUHIE BOJOEMOB /
T.P. XKanrupos, A.C. IlepxoB, A.A. Jlucc, A.B. DOxamno, C.A. U/BaHoBa,
H.IO. I'puropeeBa // MexayHapoaHas KOH(EpEHIUS MO MSITKAM BBIUMCICHHUSIM
u u3mepenusm. — M., 2019. - T. 1. — C. 317-320.

107. IlepxoB, A.C. [IlpumeHeHne  HEHPOHHOM  CETH  MPSIMOIO
pacnpocTpaHeHHUs] JJii pEHIeHUs PErpecCHOHHBIX 3a7ad B JKOJOTHUYECKOM
monutopunre / A.C. Ilepkos, T.P. Kanrupos, C.A. MBanoBa // Hayka Hacrosiero u
oynymiero. — M., 2019. — T. 1. — C. 95-98.

108. I'puropbeBa, H.FO. Ilpumenenue  HEHpOHHBIX  ceTe  ams

ABTOMATU3allMi JSKOJOIrM4Y€CKOIrO0 MOHHUTOPHHIA III/IaHO6aKT€pI/IaJILHBIX "HBGTCHI/II\&"



156

BogoemoB / H.}O. I'puropseBa, JI.B. Uuctsakora, A.A. Jlucc, I.M. Kimmonckwuii, A.C.
[lepkos, T.P. XKaurupos // MexayHapoaHasi KOHOEpEHIUs 10 MIATKUM BBIYHCIICHUSIM
u u3mepenusm. — M., 2018. - T. 2. — C. 210-213.

109. Kanrupos, T.P. [IpumeHeHne AMCKPUMHUHAHTHOTO aHAIMW3a B 3ajJaue
kinaccudukanuu 1uumanodaktepuit /  T.P. Kanurupos, A.C. IlepkoB // Hayka
HacTosmero u Oynymero. — M., 2018. — T. 1. — C. 186-190.

110. IlepkoB, A.C. UWccnenoBaHue TpaJUCHTHBIX METOJOB OOY4YEHHUS
MHOT'OCJIOWHBIX HEUPOHHBIX ceTed B 3amauyax kiaccudukanuu / A.C. Ilepkos, T.P.
JKanrupos // Hayka mactosmero u 0yaymero. — CII16., 2018. — T. 1. — C. 200-203.

111. Tocrexxkomuccus P®. PykoBomsmiuii 10KyMeHT. ABTOMaTU3UPOBAHHBIC
CUCTEeMbl. 3alMTa OT HECAaHKIIMOHMPOBAHHOTO JOCTyma K HWH(pOpMaIuU.
Knaccudukanus aBTOMAaTU3UPOBAHHBIX CHCTEM UM TpeOOBaHUS IO  3allUTe
undopmaruu. — M.: Boenuznar, 1992.

112. Toctrexxomuccus P®. PykoBoasmuii nokymMeHT. BpemenHoe mosoxxeHue
0 OpraHu3aiuy pa3pabOoTKH, M3TOTOBJICHUS U JKCIUIyaTallud MPOTPAMMHBIX
U TEXHHYECKUX CPEJICTB 3allUThl WH()OpPMAIMU OT HECAHKIIMOHHUPOBAHHOTO JOCTYTa
B aBTOMAaTHU3UPOBAHHBIX CHUCTEMax W CPEACTBAX BBIYMCIHUTEIBLHON TEeXHUKH. — M.:
Boenusgar, 1992.

113. Tocrexxkomuccusi P®. PykoBomsammii  mAokyMeHT. 3ammra  OT
HECaHKIIMOHUPOBAHHOTO J0cTyna K nHdopmaruu. TepMunbl u onpeaeneHus. — M.:
Boenmnsaar, 1992.

114. Tocrexxkomuccusi P®. PykoBonsmuii nokyMeHT. KoHIenius 3aniuThl
CPEICTB  BBIYMCIUTEIILHOW TEXHUKA OT HECAHKIMOHUPOBAHHOTO  JIOCTyTa
K uHopmanuu. — M.: Boenusnar, 1992.

115. Tocrexxkomuccusa P®. PykoBomsmuii JOKyMeHT. MeKceTeBble IKpPaHBbI.
3ammra OT HECAHKIMOHHUPOBAHHOTO joctyna K wuHbopmarmu. [lokazarenu
3aIIMIIEHHOCTH OT HECAaHKIIMOHUPOBAHHOTO JOcTyna K wuHdopmauun. — M.:

Boenusgar, 1997.



157

116. Tocrexxkomuccus  P®. PykoBomsimuii  JOKyMEHT. Cpencrtpa
BBIYMCIUTENLHON  TEXHUKH. 3allluTa OT HECAHKIIMOHMPOBAHHOTO  JIOCTymMa
K nHpopmanuu. [lokazarenu 3amMIIEHHOCTH OT HECAHKIIMOHWPOBAHHOIO JOCTyIa
k napopmaruu. — M.: Boenusnar, 1992.

117. TOCT P 50992-2006. 3ammra wuHdopmanuu. OCHOBHBIE TEPMHUHBI
u onpenenenus. — M.: 'occrannapt Pocenn, 2008. — 5 c.

118. TOCT P 51583-2000. 3ammra wundopmanuu. I[lopsimok co3maHus
ABTOMATHU3MPOBAHHBIX CHCTEM B 3alIUIIEHHOM HCTONMHEHNU. OOIINe MONTOKESHHS. —
M.: T'occrannapt Poccun. — 12 c.

119. TOCT P HUCO/MIK 15408-2013. HudbopmaimoHHas TEXHOJOTHS.
Mertonasl u cpenctBa obecrieueHusi 6e3onacHocTy. Kpurepun oneHku 0e30macHOCTH
uHdopmarmonHsix Texnoiorut. — M.: UITK U3narenscTBO cTangaptos, 2014. — 40
C.

120. CunemnmanpHble TpeOOBAaHUS M PEKOMEHIAIIMU 1O TEXHUYECKOW 3aIlInuTe
koH(punennuansaoit uHdopmaruu (CTP-K): HopMaTuBHO-METOAMYECKUI JOKYMEHT;
yTB. npuka3zoM ['ocrexxkomuccuu Poccum ot 30 aBrycra 2002 1. Ne 282.

121. 3meeB, A.A. AnropuTM aHanmu3a peuieHWd Ha MHOXecTBe [lapeto
6ompioi momuoctu / C.B. benokypos, A.Il. CunenbaukoB, A.A. 3meeB: cO. matep.
43-eii BoeH.-Hay4. KoH(}. — TBeph: Boennas akagemuss BKO, 2014. — C. 8-9.

122. 3mees, A.A.  ANTOpUTM  HOPMHPOBaHUS  TpeOOBaHUU K
MH(OPMAIMOHHOW 0€30MacCHOCTH aBTOMATHM3UPOBAHHOM cuctembl / B.A. XBoCTOB,
P.A. Pomun, A.A. 3meeB: MexBy3. cO0. Hayd. Tp. — Boponex: BopoHexckuit
rocyAapcTBEHHbIN TexHn4yeckuit yausepcurer, 2012. — C. 27-30.

123. 3meeB, A.A. AHaIU3 apXUTEKTypbl W KIAcTepU3aldsi CTPYKTYPHI
OpPraHU3alMOHHO-TEXHUYECKUX  CHUCTEM  OWOJOTUYECKOW  JEATeTbHOCTH  TIPH
o0ocHoBaHUU TpeOoBaHmii K HUM 10 3amute uHopmarmu/ W.I'. J[poBaukosa, E.A.
Poro3un, B.A. AndepoB, A.A. 3meeB // HWuatepHeT-KypHan «TexHonoruu
TexHochepHor OezomacHocTm». — 2016. — Bemr. Ne 1 (65) (despans). — http://
Ipb.mos.ru/ttb/2016-1.



158

124. 3meeB, A.A. AHanM3 MNPOTPaAaMMHBIX CPEICTB CHCTEMBI 3alUThHI
uHOpMAIMU OT HECAHKIMOHMPOBAHHOTO JIOCTYNa B HWHTETPUPOBAHHBIX CHUCTEM
6esomacuoct / H.A. AmnxapeeBa, O.B. barpunmnesa, A.A. 3meeB // Iloxapnas
0e301acHOCTh: PoOIeMbl U mepcnekTuBsl: c6. marep. [V Bceepocc. Hayu.-mpakTud.
KoH(}. ¢ mexayHap. ydyactueM. — Boponex: Boponexckuit unctutyt ['TIC MUC
Poccun, 2013. — C. 101-103.

125. 3meeB, A.A. AnHamu3 3G(QEKTUBHOCTH PpaOOTHI MOJCUCTEMBI 3alTUTHI
uHdopmarmonHoit cuctemsl / C.B. benokypos, JI.I'. 3610uH, A.A. 3meeB: c0. Marep.
43 BoeH.-Hay4. koH(}. BA BKO. — Teps: Boennas akanemust BKO, 2014. — C. 6-8.

126. 3meeB, A.A. 3ajaya ONTUMAJBLHOTO pACHpPENENCHUS BPEMEHHOTO
pe3epBa MJisi ONTUMHU3AIMKU AHTUBUPYCHOM 3allUThl B WH()POKOMMYHUKAIMOHHBIX
cuctemax YUC / JI.I'. 3p10un, H.B. Pomun, A.A. 3meeB. — Boponex: Hayun. kuura,
2013.-T.1.-C. 31-34.

127. 3meeB, A.A. VHbpopManmoHHbIE TEXHOJOTHH B TexHUKe / A.A.
3mees, O.}O. Makapos, E.A. Poro3un // JleranbHble alrOpuTMbI peaau3aiuu yrpo3
O0e3onacHocT HUHGPOPMAIMKM HWHPOPMAIIMOHHBIX CHCTEM MEPCOHAIBHBIX JIaHHBIX.
«HTennekTyanbHble HMH(POPMALMOHHBIE CHCTEMBD»: Marep. Bcepocc. koHE. —
Boponex: BopoHexckuil rocyJapCTBEHHbIM TEXHUUECKUMW yHuBepcuteT, 2015. —
C. 3-4.

128. 3meeB, A.A. Vcnoib30oBaHHE HOBBIX HH(POPMAIMOHHBIX TEXHOJOTHMA
Ipu 3a7aHuu TpeOOBaHMM K CHCTeMaM 3allluThl HHQOPMAIIMK aBTOMATU3UPOBAHHBIX
CUCTEM C 11eJIbI0 UISHTU(PUKAIIUN U TIPEAYTNPEKICHUS KOMIBIOTEPHBIX TPECTYTUICHUI
/ N.I'. NpoBuukoBa, E.A. Porosun, A.A. 3meeB // IlpectymHocte B cdepe
WHQOPMAIIMOHHBIX U TEJICEKOMMYHHUKAIMOHHBIX  TEXHOJOTHUM:  TPOOJIEMBbI
MPEeAyNPEKICHUS, PACKPBITUS U pacCieIoBaHus MpeCcTyIUieHui: c6. matep. Beepocc.
Hayd.-ipaktid. koH(}. IIIIC, corpyanumkoB mpaBooxpaH. opraHoB (Bopouex, 27
anpens 2017 r.). — Boponex: Boponexckuii uactutyt MB/I Poccun, 2017. — C. 69-
71.



159

129. 3meeB, A.A. Meroandeckuii mMOAX0a K OOOCHOBAaHHIO TPeOOBAaHUU K
MoKaszaTesiiM KadecTBa (YHKIIMOHUPOBAHUS CHUCTEM 3alllUThl WH(OpManuu mpu
pa3paboTke aBTOMaTH3upoBaHHBIX cuctem / E.A. Poro3un, A.A. 3meeB, B.IL
Andepos // MoaenupoBaHue CUCTEM U MPOIIECCOB: Hayd.-TexHUY. KypHaia BI'JITA. —
Boponex, 2015. — Ne 1. — C. 42-46.

130. 3meeB, A.A. HopmupoBanue TpeOOBaHMWII K OCHOBHBIM JJICMEHTAM
aBTOMATU3UPOBAHHON cucTteMbl MHGpOpMalMoHHON Oe3omacHoct / B.A. XBOCTOB,
P.A. Pomun, A.A. 3meeB // IlpoGnembl oOecriedeHUs HAAEKHOCTH W KadyecTBa
puOOpPOB, YCTPOMUCTB U CUCTEM: MEXKBY3. cO. Hayd. Tp. — BopoHex: BopoHexckuii
rocyJapCTBeHHBINA TeXHUUeckui yHuBepcuret, 2012. — C. 25-27.

131. 3mees, A.A. HopmupoBanune TpeOOBaHMI YCTONYUBOTO
(GYyHKIMOHUPOBAHUSI CHUCTEM YIMPABICHUS CIEIUAILHOTO HAa3HAYEHHS Ha OCHOBE
METOJIOB 3BOJIIOIIMOHHOTO MojeiaupoBanus / A.A. 3meeB, E.A. Poro3un // Cuctembl
yrpaBieHus 1 nHpopMannoHHbie TexHonoruu. — M., 2016. — No 1. — C 91-95.

132. 3meeB, A.A. HopMmsbl Ge3omacHocTd MHGOPMAIIMKH aBTOMATU3UPOBAHHBIX
CUCTEM Ha OCHOBE WCIIOIB30BAHUS METOJOB DBOJIOIMOHHOTO MOJACIUPOBAHUS /
N.I'. IposuukoBa, E.A. Poro3un, J[.N. KopoOkun, A.A. 3meeB // InTepHeT-KypHan
«Texnomoruu TexHochepHoit 6e3onmacHocT». — 2015. — Beim. Ne 2 (60) (anpens). —
http:// ipb.mos.ru/ttb/2015-2.

133. 3meeB, A.A. OOocHoBaHHME TpeOOBaHWMN K CHCTEMaM 3alllUThI
uH(pOpPMAIMU aBTOMATHU3MPOBAHHBIX CHCTEM Ha OCHOBE JBOJIIOIIMOHHBIX METOJIOB /
N.I". IpoBuuxoBa, E.A. Poro3un, A.A. 3meeB // OxpaHa, 6€301aCHOCTb U CBS3b. CO.
Matep. MexayHap. Hayd.-ipaktud. KoHG. — Boponex: Boponexckuii MHCTUTYT
MB/I Poccun, 2016. — C. 185-188.

134. 3meeB, A.A. Opranumzanus WH)OKOMMYHHUKAIMOHHBIX cuctem YUC
B YCJIOBUSIX BO3JIEHCTBUSI BpelOHOCHBIX mporpamMm / U.E. Mupommna, A.A. 3meeB //
[TpoGsiemMbl 6€30MaCHOCTH MPH JMKBUIAIMK TOCIEICTBUI Ype3BbIYaHBIX CUTYAIIHi:
c6. matep. Il Beepoce. Hayd.-mipakThd. KOH(]. ¢ MEXIyHaAp. ydacTrem. — BopoHex:

Boponexckuit uncturyt ['TIC MUC Poccun, 2013. — C. 61-64.



160

135. 3meeB, A.A. OcoOeHHOCTH TIOCTPOCHHUA U (PYHKIMOHHUPOBAHUS
nH(OOKOMMYHUKAIIMOHHBIX cucteM YUC B yclnoBUsSIX BO3JEHCTBUS BPEIOHOCHBIX
nporpamm / JI.I'. 3p10uH, A.A. MeiTHuLKuHE, A.A. 3MeeB. — Boponex: HayuH. kHura,
2013.-T. 1.-C. 27-30.

136. 3meeB, A.A. OCOOEHHOCTH peaM3allM CUMBOJBHOTO T€HETHYECKOIO
anroputMa 0OOCHOBaHUSI TpeOoBaHMM Oe30macHOCTH WHGOPMAIUU TEPCOHAIBHBIX
nanabeix  / ALA. 3wmees, O.}10. Makapos, E.A. Poro3un, B.A. XsoctoB //
«HTennekTyanbHble MHQOpPMALMOHHBIE CHUCTEMBD»: Marep. Bcepocc. koH(. —
Boponex: BopoHeKCKHI TOCYIapCTBEHHBIM TeXHUYECKUU yHHMBepcuteT, 2015. — C.
138-141.

137. 3meeB, A.A. OCOOCHHOCTH peanm3allid CHMBOJBHOTO TEHETHYECKOTO
anroputMa 00OCHOBaHUSI TpeOOBaHMI K 0€30MaCHOCTH MH(OpPMAIUU MEPCOHATBHBIX
nanueix / A.A. 3meeB, E.A. Porosun // IlpoGnembl co3maHusi M TEPCHEKTUBBI
pa3BUTHS  €OUHOU (0OBEeIMHEHHO) CUCTEMBl  MPOTUBOBO3AYIIHOM U
MPOTUBOPAKETHON OOOPOHBI OPTraHU3AIMK JJOTOBOPA O KOJIJICKTUBHOM O€30MaCHOCTH:
Marep. MexayHap. BoeH.-Hay4d.koH(]. BA BKO, anpens, 2015 r. — Teps: Boennas
akanemusa BKO, 2015. - C. 71-75.

138. 3meeB, A.A. Ilopsmok HCHOJB30BaHUS DBOJIOIMOHHBIX METOJ/OB
000CHOBaHUsl TpeOOBaHUN K 0e30macHOCTH WH(OpPMAIMM aBTOMAaTU3UPOBAHHBIX
cuctem / E.A. Poro3un, A.A. 3mees, B.Il. AndepoB // MonenupoBanue cucrem u
[IPOLECCOB: Hay4Y.-T€XHUY. KypHal Boponexckou l'ocymapcTBenHOM
Jlecotexnuueckoit Akagemun. — Boponex, 2015. — Ne 1. — C. 47-50.

139. 3meeB, A.A. IlpuHIUIBI ONTHMHU3AIMK  TEXHOJOTHH  3aIUTHI
uHpopmaiuu B UH(POKOMMYyHUKaMOHHBIX cuctemax YWUC / J.I'. 3eioun, J.T.
Antunenko, A.A. 3meeB // [IpoGnemsr co3nanus u npumeHenus Boiick u cunm BKO:
c0. matep. 42-oi1 BoeH.-Hayu. KoH(D. — TBeps: Boennas akanemus BKO, 2013. — C. 8-
13.

140. 3meeB, A.A. IlpunstTue pemieHHl B CHUCTEMax 3allUThl WH(GOPMALUU

B clly4yae KOH(JIMKTHOCTU MHOKECTBA IMoKa3aresen 3anmuménnocty / A.B. Jlymikus,



161

B.B. IIsetkoB, A.A. 3meeB // Bectauk Boponexckoro mactutyta MBJI Poccun. —
Boponex: BU MBJI Poccun, 2012, — No 2. — C. 60-64.

141. 3meeB, A.A. [IIpobmematuka oOecreueHus  HWHPOPMAIMOHHOM
0€30MacHOCTH HWHHOBAIIMOHHBIX TPOEKTOB: OIeHKH U pekomenmamuu / C.B.
benokypos, O.B. barpuniena, A.A. 3meeB: c0. marep. 43-eif BoeH.-Hay4. KOH(. —
TBepn: Boennas akagemust BKO, 2014. — C. 2-5.

142. 3meeB, A.A. Cucrembl KOHTPOJIA U  YIOpaBICHUS JOCTYIIOM
B MHTErpHpoOBaHHbIX cucTemax Oe3zomacHoctu / C.B.Ckpsuie, [[.B. Boskos, A.A.
3meeB. — M.: Dueproarmuzaar, 2013. — Y. 2. — C. 27-29.

143. 3meeB, A.A. Cucrema KOHTPOJSI H  yOPABICHUS  JOCTYIIOM
B UHTETPUPOBAHHBIX cucTemax OezomacHocTH / O.B. Pamuenko, O.B. barpuniiesa,
A.A. 3meeB // Oxpana, 6€3011aCHOCTb U CBSI3b. €O. MaTep. MexmyHap. Hayd.-MpaKTHY.
koH(}. — Boponex: Boponexckuii unctutytr MBJ] Poccun, 2013. — C. 110-113.

144. 3meeB, A.A. Cnoco0 oneHkr 3h(PEKTUBHOCTH (PYHKIIMOHUPOBAHUS
CUCTeMbl OOHApY>KEHUS HECAaHKIMOHUPOBAHHOTO JOCTyna K wuHpopMmamuu / A.A.
3meeB // [Ipobnemsl co3nanust u npumenenust Boiick u cun BKO: ¢6. matep. 42-oi
BOeH.-Hay4. KoH(}. — TBepb: Boennas akagemust BKO, 2013. — C. 3-8.

145. 3meeB, A.A. Cnoco0 peanmu3al¥i  aHTUBUPYCHOM  3aI[UTHI
B MH(pOKOMMYyHUKalMOHHbIX cuctemax YWC / J.I'. 3pioun, A.A. 3meeB //
Marematuyeckue METOAbl W WH(OPMAIMOHHO-TEXHUYECKHE cpeacTBa: marep. IX
Bcepocc. nayu.-npaktud. koH$. — KpacHomap: Kpacnomapckuii yausepcurer MBJ]
Poccum, 2013. — C. 54-56.

146. 3meeB, A.A. CrpykTypHas MOJeib IOKa3aTele 3allUIeHHOCTH
B CMCTEeMax YympaBieHusi kputuueckoro npumenenuss / C.B. bBbenokypos, O.A.
KonnpatoB, A.A. 3meeB: c6. marep. 43-eii BoeH.-Hay4. kKoH(}. — TBeps: Boennas
akanemusa BKO, 2014. — C. 10-12.

147. 3mees, A.A. Texnonorun 3aIUTHI uH(popMaIu
B UHQOKOMMYHUKAaIMOHHBIX cuctemax / W.E. Mupommna, A.A. 3meeB //

Matematuyeckue MeToAbl M WH(OPMAIMOHHO-TEXHUYECKUEe cpenactBa: marep. [X



162

Bcepocc. mayu.-mpaktud. xoHd. — Kpacnomap: Kpacnomapckuii yausepcuter MB/I
Poccum, 2013. — C. 57-59.

148. 3meeB, A.A. YnpaBieHHe IOCTYIIOM B CHCTEMax 3allUTbl WH(GOPMALUU
Ha OCHOBE KOMIUIEKCHOW OIIEHKM KauecTBa uX ¢yHkiuonupoBanus / J.I'. 3pi0uH,
A.A. 3meeB // OOmiecTBeHHass 0€30MacHOCTh, 3aKOHHOCTH M TpaBoropsigok B I
ThICAYENeTur: cO. Marep. MexayHap. Hayd.-lpakTU4. KOoHP. — Boponex:
Boponexckuit uacturytr MBJ[ Poccuu, 2013. — C. 90-93.

149. 3meeB, A.A. DBOJIONWOHHAS MOJIeTh OOOCHOBAaHUS TPEOOBAHMIA
K POTPAMMHBIM CHUCTEMaM 3allliuThl WH(OPMAIMU TEPCOHATBHBIX TaHHBIX / A.A.
3meeB, E.A. Porosun // [lpoOnemMbl co3maHusi U TEPCIEKTUBBI Pa3BUTUSA €IUHOMN
(0OOBbEIMHEHHOW) CHUCTEMBl NPOTUBOBO3IYIIHOW W MPOTHUBOPAKETHOW OOOPOHBI
OpraHu3allid JOTOBOpPa O KOJUIEKTHBHOM Oe30macHOCTH: MaTep. MexayHap. BOEH.-
Hayd. koH(}p. BA BKO, anpens 2015 r. — TBeps: Boennas akanemust BKO, 2015. — C.
75-79.

150. 3meeB A.A.DBOJIONMOHHBIE METOJBI OOOCHOBaHHUS TPEOOBAHUIA
K cucTeMaM 0e30MacHOCTH UWH(pOpMalMy aBTOMAaTU3UpoBaHHBIX cucteM / W.I.
HposuukoBa, E.A. Poroszun, .M. Kopobkun, A.A. 3meeB // WHTepHeT-KypHan
«Texnomorun TtexnochepHonr 6e3omacHocTr». — 2015, — Boim. Ne 3 (61) (uroHb). —
http:// ipb.mos.ru/ttb/2015-3.

151. 3meeB, A.A. Croco0 BBIYHCICHHS KOJWYSCTBEHHOIO II0KA3aTelIs
3aIUIIEHHOCTH aBTOMATU3UPOBAHHBIX CHUCTEM Ha ocHoBe Tpeboanuii 'OCT P
NCO/M3K 15408-1-2013/ N.I". IpoBaukoBa, A.A. Hukutun, A.A. 3meeB // BecTHuk
Boponexckoro nacturyra MB/I Poccun. - Boponex: Boponexckuit uacturyt MB/]
Poccum, 2015. - Ne 3. - C. 82-86.

152. 3meeB, A.A. BeposTHOoCTHBIE MOJIe MH(POPMAITMOHHBIX IMPOIIECCOB B
WHTETPUPOBAHHBIX CHCTEMaxX O€30MacHOCTH B YCIOBHUSX OOECIICUCHUS 3allUThI
uH(popmauu oT HecaHKMoHupoBanHoro goctymna / C.B. Ckpeuib, A.M. Coiues, B.B.
Kopuarun, A.A. 3mees, O.B. barpunnesa // Tenexkommynukanuu. 2015. Ne 6. C. 26-
31.


https://elibrary.ru/item.asp?id=23651786
https://elibrary.ru/item.asp?id=23651786
https://elibrary.ru/item.asp?id=23651786
https://elibrary.ru/contents.asp?id=34078501
https://elibrary.ru/contents.asp?id=34078501&selid=23651786

163

153. 3meeB, A.A. CriocoObI OTICHKH yTpo3 0€30MacCHOCTH KOH(MUACHITNATHEHOMU
uHbopMauu s UHPOPMALIMOHHO-TEIEKOMMYHUKAIMOHHBIX cucteMm/ A.A. 3MeeB
[u ap.] // Bectnuk Boponexckoro ['ocyapcTBEHHOTO YHHUBEPCHUTETAa WH)KEHEPHBIX
TexHonorud. - Boponex: Boponexckuii ['oCyaapCTBEHHBIW  YHUBEPCUTET
WHKEHEPHBIX TexHoiorui, 2015. - Bein. Ne 2 (64). - C. 86-92.

154. 3meeB, A.A. AHanu3 apxXUTEKTypbl W KJacTepu3alusi CTPYKTYpHI
aBTOMATU3UPOBAHHBIX CHCTEM MpHU OOOCHOBAaHUM TPeOOBaHMM K HH(POPMALMOHHOU
oeszonacuoctu / W.I'. [IpoBuukoBa, E.A. Poro3un, A.B. XBoctoB, A.A. 3meeB //
HuTepuer-xypHan «Texnonorun texnocheproi 6e3omnacHoctn». — 2016. — Boim. Ne
3 (67) (uronb). — http:// ipb.mos.ru/tth/2016-3.

155. 3meeB, A.A. MaremaTuueckasi MOJieJib HEHPOHHOUM CETHU IJIsl ONUCAHUS
B3aMMOJICUCTBHUS MHGOPMAIIMOHHBIX MMOTOKOB Ha MPHUMEPE JOCTYIa K THUIIEPBU30PY
yepe3 BuUpTyasibHyto MmamubHy / B.B. JlaBnunckuii, A.A. 3meeB // [lpuGopsl u
CUCTEMBI. YTIpaBjieHHue, KOHTPOJIb, AuarHoctuka — M., 2019. — Ne 4, — C. 47-55.

156. 3meeB, A.A. OIEHKH B3aWMOCBSI3HM MEX]Jy 3HAUYMMOCTHIO KOMAHJ JJIS
peamu3annu HC/I k runepBu3opy yepe3 BUPTYAIbHYIO MAaIlMHY HA OCHOBE METOJIOB
HedyeTKo# joruku / A.A. 3meeB // MoaenupoBanue cucteM u mpoieccoB. — M., 2020.
—T.13. —Ne 2. - C. 78-85.

157. CBuaereJbcTBO HA TOCYJAPCTBEHHYI0 PerucTpalii0 NPOrpaMmbl
st IBM Ne 2019610819 18.01.2019. IIporpammHOe CpeACTBO pa3pabOTKU Moiemei
¥ MeToJa [UIsl aHajiu3a pPUCKOB HapylIeHHs WHGOPMAIMOHHONW O0€30MacHOCTH
B MH(POpPMAIIMOHHBIX CHUCTEMax cHeluanbHoro HazHadeHusi / JlaBnuuckuii B.B.,
3meeB A.A. // POCIIATEHT «®enepanbHas ciayxk0a IO HWHTEIUIEKTyaJIbHOM
cooctBenHoctn» — 2018. —Ic.

158. 3meeB, A.A. MeTOoasl U CpeACTBAa TIOBBIICHUS 3aIIUAIIEHHOCTH
aBTOMATH3UPOBAaHHBIX cucTeM: MoHorpadus / A.A. 3meeB [u Ap.]; mox oOmI. pem. -
pa texH. Hayk, npod. E.A. Porosuna. — Boponex: Boponexckuit uHcTuTyT MBJI

Poccunm, 2013. — 108c.



164

159. 3meeB, A.A. MeTobl U cpecTBa OLIEHKH 3()(PEKTUBHOCTH MOJCUCTEMBI
3aIUThl KOH(PUICHIIUATBHOTO UHPOPMALIMOHHOTO pecypca MpHu €€ MPOCKTUPOBAHUU
B CHCTEMax 3JIEKTPOHHOTO TOKyMEHTO0OOpoTa: MoHOrpadus / A.A. 3mees [u mp.]. —
Boponex: 'OYBIIO BI'TY, 2015. - 106 c.

160. 3meeB, A.A. MeTo/bl U CpPEeACTBA IBOJIOLUOHHOTO MOJEIUPOBAHUS MIPU
o0oCHOBaHMU TpeOOBAaHWK K TIPOrPAaMMHBIM CHCTEMaM 3alluThl HH(pOpMAaIUu:
MoHorpadus / A.A. 3meeB [u Ap.]; o pel. A-pa TexH. Hayk, nmpod. E.A. Poro3una. -
Boponex: Boponexckuit uncturytr MB/l Poccun, 2015. — 98 c.

161. 3meeB, A.A. 3ammuTa nHGOpPMAIIUKA OT HECAHKITMOHHMPOBAHHOTO JOCTYyTIa
B MHTErpUpPOBaHHBIX cuctemax Oe3zomacHoctu / O.B. barpunneBa, A.A. 3meeB //
Bectnuk Boponexckoro uncrturyra ['TIC MYC Poccun. - Boponex: Boponexckuii
uHctutyT ['TIC MUC Poccuu: ¢6. nayu. 1p., 2012. — Ne 4. — C. 27-30.

162. 3meeB, A.A. AHanM3 IMOJCHUCTEM IIPOrPAMMHBIX CPEJICTB 3allUTHI
uH(pOpMaIIMK OT HECAHKIIMOHMPOBAHHOTO JOCTYIA JIsi MHTETPUPOBAHHBIX CHUCTEM
6e3onacHoctu / FO.B. Illep6akoBa, A.A. 3meeB. — Kypck: FO3I'Y, 2013. — T. 1. —
C. 53-56.

163. 3meeB, A.A. VHTErpupOBaHHBIC CHCTEMBI OE30MACHOCTH B YCIOBHUSIX
3amuThl HHPOpMaIMK OT HecaHKIMoHupoBanHoro goctyna / FO.B. Illep6akosa, /I.E.
Jlomatun, A.A. 3meeB. — M.: DHeproarmusaat, 2013. — Y. 2. — C. 25-27.

164. 3meeB, A.A. CrpykTypHas MoOJ€Ib MPOTUBOACHCTBUS YIrpo3am
nHpOpMAIIMOHHOW  0€30MacHOCTH B CHCTEMax  YIPABJICHUS  KPUTUUECKOTO
npumenenus / JI.I'. 3vp10un, 1.M. Terennes, A.A. 3meeB. — Boponex: HayuH. kaura,
2013. — C. 98- 100.

165. 3meeB, A.A. K Bompocy o0 Hopmax Oe3omacHOCTH HWHGPOPMALIUH
aBTOMATH3WPOBAHHBIX CHCTEM HAa OCHOBE MCIIOJIb30BAHUSI METOJIOB ABOJIOIIMOHHOTO
moxaenupoBanusi / E.A. Porosun, A.A. 3mees, B.Il. Andepos // MonenupoBanue
cucteM u npoieccoB: Hayd.-TexHud. BI'JITY. — Boponex, 2015. — Ne 1. — C. 39-42.

166. 3meeB, A.A. AHanuM3 TPOTrPAMMHBIX CPEICTB CHUCTEMBI 3aIlUTHI

I/IH(I)OpMaHI/II/I OT HCCAHKIIMOHHMPOBAHHOI'O A0CTYyIIAa B HHTCIPHUPOBAHHLIX CHCTEMax



165

o6e3omacHoct / H.A. Angpeea, O.B. barpunmneBa, A.A. 3meeB // IloxkapHas
0e30macHOCTh: MpoOJIeMbl U mepcrekTuBsl: ¢6. Matep. IV Bceepocc. Hayuy.-mipakTuy.
KoH(}. ¢ MexXayHap. yuactueM. Boponex: Boponex. un-t ['TIC MUC Poccun, 2013. —
C. 101-103.

167. 3meeB, A.A. JleTaqbHbII aJIrOpUTM pealn3aldd yrpo3 Oe30MacHOCTH
uHboOpMaluu MHPOPMAIMOHHBIX CHUCTEM IEPCOHAJIbHBIX NaHHBIX / A.A. 3meeB //
[IpoGnembl co3anusi U MEPCIEKTUBLI Pa3BUTUSA €IUHON (0OBEIMHEHHOW) CHUCTEMBI
MPOTUBOBO3AYIITHOM W TPOTHBOPAKETHONH OOOpPOHBI OpraHU3AIHMH  JOTOBOPA
O KOJUIEKTUBHOM Oe3omacHoCTH: Marep. MexayHap. BoeH.-Hayd. koH(. BA BKO,
anpenb 2015 r. — TBeps: Boennas akagemust BKO, 2015. — C. 79-83.

168. 3mees, A.A. Ananms METOI0B TUTS OLICHKH yIrpo3
HECAaHKIIMOHUPOBAHHOTO  JOCTyNa B MHGOPMAIIMOHHBIX CHUCTEMax CHEIHaTIbHOTO
HazHaueHus / A.A. 3meeB // MogenupoBanue cucteM u mporeccoB. — M., 2017. —
Ne 4. - C. 30-38.

169. 3meeB, A.A. CpaBHUTENBHBIN aHAINU3 APXUTEKTYP HEUPOHHBIX CETeH JIs
UCIIOJB30BaHus uX Ha npaktuke / JlaBnunckuii B.B., 3meeB A.A., Anpmmu C.H. //
MonaenupoBanue cuctem u nporeccoB. — M., 2017. — T. 10. — Ne 4. — C. 18-26

170. 3mees, A.A. Monens HEUPOHHOM CEeTH CUCTEMBI
HECAaHKIIMOHUPOBAHHOTO JOCTyNa B HWH()OPMAIMOHHBIX CHUCTEMax CHEIUATBHOTO
HaszHaueHus / A.A.3meeB, B.B.JlaBnunckuii // MopaenupoBaHue CHUCTEM U
nporieccoB. — M., 2018. — Ne 1. — C. 33-41.

171. 3meeB, A.A. Metoj aHanu3a pucKoB MH(GOPMAIIMOHHOW OE30MaCHOCTH
B MH(OpPMAIIMOHHBIX CHUCTEMaxX chenuaibHoro HasHaueHus / A.A. 3meeB, B.B.
JlaBnunckuii / MonenvupoBanue cucteM u mporieccoB. — M., 2018. — Ne 1. — C. 42-51.

172. 3meeB, A.A. VIMuTanimoHHass MOJIENIb OLICHKA CTOMKOCTH IMH(POBAHUS
METOJIOM aHaliu3a KPUNTOrPAPUUYECKUX AJITOPUTMOB C TMO3WIMN BUPTyaIU3alUd §-
outHblx uneHtudukaropor / JlaBnuuckuit B.B., bepesne A.C., 3meeB A.A. //

MonenupoBanue cuctem u nporeccoB. — M., 2018. — T. 11. - Ne 4. — C. 71-78.



166

173. 3meeB, A.A. CpaBHHUTEIbHBI aHAIN3 METOAOB MMHU(PPOBAHUS IS
pa3pabotku umuTanmonHoi moaenu / Jlapnunckuit B.B., bepesnes A.C., 3meeB A.A.
// MoaenupoBaHue cucteM u nporeccoB. — M., 2018. — T. 11. — Ne 4. — C. 78-85.

174. 3meeB, A.A. CriocoObI OTICHKH yTPo3 0€30MaCHOCTH KOH(MUISCHITHATHLHOMI
uHdopmaIuu st ”HGOPMAIIMOHHO-TEJIEKOMMYHHUKAIITMOHHBIX cucTteM / A.A. 3MeeB u
np. // Bectauk Boponexckoro I['ocyaapcTBEHHOTO YHHBEPCHUTETAa HWHKEHEPHBIX
TexHoJsoruit. — Boponex, 2015. — Beim. Ne 2 (64). — C. 86-92.

175. Ilerar, A. Heuétkoe monenupoBanue u ynpasieHue / A. Ilerat: mep.
c aHry. — 2-¢ m3a. — M.: BUHOM. Jlabopatopus 3uanwmii, 2013. — 798 c.

176. ®omuueB, A.B. DnemeHThl Teopuu Oudypkanuii U JUHAMHUYECKUX

cucteM. Yacts 1: yu.-meron. [locobue. — M.: MOTU, 2019. —42 c.



167

Ipunoxenne A. [TyGaukanuu couckaresns mo TeMe IUCCcepTaIiuu

Momnorpaduu

1. 3meeB, A.A. Merogpl W  CpeACTBA  NOBBIMICHHUS  3AIIHUIIEHHOCTH
aBTOMATH3UPOBAaHHBIX cucTeM: MoHorpadus / A.A. 3meeB [u Ap.]; moa oOuI. pen. -
pa TexH. Hayk, npod. E.A. Porosuna. — Boponex: Boponexckuii nuHCTUTYT MBJ]
Poccun, 2013. - 108c.

2. 3meeB, A.A. Mertoasl U cpencrtBa ONEHKH S(HPEKTUBHOCTU TMOJICUCTEMbI
3aIUThl KOH(GUIESHIMAIBHOTO HH()OPMALIMOHHOTO pecypca MpHu €€ MPOSKTUPOBAHUH B
CUCTEMaX d3JEKTPOHHOrO JTOKyMeHTooOopoTa: MoHorpadus / A.A. 3meeB [u ap.]. -
Boponex: TOYBIIO BI'TY, 2015. - 106 c.

3. 3meeB, A.A. MeToasl W CpEACTBA SBOJIOIMOHHOTO MOJACTUPOBAHUS TIPU
000CHOBaHMU TpeOOBAaHUNA K TMPOrPaMMHBIM CHCTEMaM 3allUuThl HH(OpMaIUU:
MoHorpadusi / A.A. 3meeB [u ap.]; Hoa pen. A-pa TexH. Hayk, npod. E.A. Poro3una. -

Boponex: Boponexckuit uncrurytr MB/l Poccun, 2015. - 98 c.

Crarbu, onyOJUMKOBAHHBIE B KYpHAJaX M3 MEPEUHs PELEH3UPYEMbIX HAYUYHBIX
U3JIaHU#, B KOTOPBIX JTOJKHBI OBITH OIyOJMKOBAaHBl OCHOBHBIE HAyUHBIE PE3yJIbTAThI
JIVCCEPTAL Ha CONCKAaHHWE YYEHOW CTENEHH KaH/INWAaTa HAayK, HA COUCKaHUE YUYEHON

CTEIIEHU JIOKTOpa HaYK.

4. 3meeB, A.A. Cnoco0 BBIYHCICHUS  KOJHWYECTBEHHOTO  ITOKA3aTels
3aIUIEHHOCTH aBTOMATHU3UPOBAaHHBIX cucTeM Ha ocHoBe TpeOoanuit ['OCT P
NCO/MDBK 15408-1-2013/ N.I". JIpoBaukoBa, A.A. Hukutun, A.A. 3meeB // BecTHuk
Boponexckoro nacturyra MB/] Poccun. - Boporex: Boponexckuii usctutyt MB /]
Poccuu, 2015. - Ne 3. - C. 82-86.

5. 3meeB, A.A. BeposSTHOCTHBIE MOJCIM HWH(POPMAIMOHHBIX IPOIIECCOB B
WHTETPUPOBAHHBIX CHCTEMaxX O€30MacHOCTH B YCIOBHUSX OOECIICUCHUS 3allUThI

uHpopMaluu oT HecaHKuHoHUpoBaHHOTO Hoctyna / C.B. Ckpbuib, A.M. Criues, B.B.



168

Kopuarun, A.A. 3mees, O.B. barpunuesa // Tenekommynukaruu. 2015. Ne 6. C. 26-
31.

6. 3meeB, A.A. MaremaTuueckass MoJelb HEHUPOHHOM CETH U OIKCAHUS
B3aMMOJICHCTBHS MH(POPMAIIMOHHBIX MOTOKOB HA MPUMEpPE AOCTYNa K THIEPBU30PY
yepe3 BuUpTyalbHylo MamuHy / B.B. JlaBnuuckuii, A.A. 3meeB // [lpuGopsl u

CUCTEMBI. YTIpaBJIeHUE, KOHTPOJIb, fMarHoctuka — M., 2019. — Ne 4. — C. 47-55.

3aperucTpupoBaHHbIE porpaMmsl 111 IBM

/. CBHAETEIBCTBO HA TOCYAAPCTBEHHYH) PEerucTpani0 NporpaMmbl s
9BM Ne 2019610819 18.01.2019. I[IporpammHOe CpeaCTBO pa3pabOTKK Mojelied U
MeToJa JJIs aHajlu3a PUCKOB HapylleHHs HWH(GOPMAalLMOHHONW O€30MacHOCTH B
MH(POPMAILMOHHBIX CHCTEMax CHelHalbHOro Ha3zHaueHus / JlaBnuuckuii B.B.,
3meeB A.A. // POCIIATEHT «®enepanpHas ciiy)k0a 1O HWHTEIUIEKTYaJbHOU
cooctBeHHOCT» — 2018. —1cC.

8. CBHUAETEJBCTBO HAa TOCYJAPCTBEHHYIO PErHCTPAIMI0 MPOrpamMMbl sl
9BM Ne 2021615168 05.04.2021. [IporpaMMHBIN KOMIUIEKC OIIEHKH O€30MacHOCTH
cepsepa / Jlepessauno A.M., 3meeB A.A. // POCITATEHT «®enepanbhas ciysx0a 1o
WHTEIJIEKTyallbHOM cobcTBeHHOCTI» — 2021. —1cC.

9. CBuIeTeIbCTBO HAa TIOCYJAPCTBEHHYI0 PErucTpPali0 NpPOrpaMmbl sl
IBM Ne 2021615666 12.04.2021. TlporpaMMHBIH KOMIUIEKC aHajlvd3a W OLEHKH
ko3¢ uiieHTa rOTOBHOCTU MPOTrpaMMHBIX cHUcTeM 3aluThbl uHpopmaruun B ACY
cnenuanpHoro HasHauenus / Ille6epe M.A., 3mee A.A. // POCIIATEHT
«DenepanbHas ciryk0a 1Mo HHTEJUIEKTyaabHOM coocTBeHHOCTH» — 2021, —Ic.

10. CBuaeTeIbCTBO HA TOCYJAPCTBEHHYI0 PEruCTPAllMIi0 NPOrpaMMbl sl
9BM Ne 2022617810 26.04.2022. [IlporpamMma KOHTPOJISI  II€JIOCTHOCTH
nporpammuoro obecreucHus / AdanmeeB A.C., 3meeB A.A. // Kamuakun A.B.///

POCIIATEHT «®enepanbHas ciyx0a MO HMHTEUIEKTYalbHOH COOCTBEHHOCTH» —

2022. —Ic.



169

11. CBueTeabCTBO HA TOCYAAPCTBEHHYH) PErHCTPAIMI0 MPOrpaMMbl JJIf
IBM Ne 2022617745 25.04.2022. [Iporpamma pacuera cpeHel HapabOTKH Ha OTKa3
C3U or HCJ] / Beroxun O.[., 3meeB A.A. // Kammuakun A.B./// POCIIATEHT

«DenepanpHas ciyk0a Mo UHTEIUIEKTyalbHOU coOcTBeHHOCTH» — 2022. —1cC.

CTaThbH B MHBIX PCOCH3NPYCMBIX U3JaAHUAX

12.3meeB, A.A. HopmupoBanue TpeOoBaHHI yCTONYMBOTO (PYHKIIMOHUPOBAHUSA
CUCTEM YIPABJICHMS CIIEHNAJIBHOTO Ha3HAYECHHsI HA OCHOBE METO0B 3BOJIFOLMOHHOIO
mozaenupoBanuss / A.A. 3meeB, E.A. Porosun // Cucremsl ympaBieHus u
uHpOopMaIMoHHbIE TeXHOJIOTUH. — M., 2016. — No 1. — C 91-95.

13.3meeB, A.A. [IpunsaTue peuieHuil B cucteMax 3aluThl UHGOPMAIUU B CIIyyae
KOH(DJIMKTHOCTH MHOXECTBa MoKa3areneil 3ammménnocty / A.B. Jymkun, B.B.
[IBetkoB, A.A. 3meeB // Bectnuk Boponexckoro uncruryra MBJI Poccun. —
Boponex: BU MB/I Poccun, 2012. — Ne 2. — C. 60-64.

14.3meeB, A.A. OILEHKHM B3aMMOCBSI3U MEXAY 3HAUYMMOCTBIO KOMAaHJ ISt
peanmuzanuu HCJl kK runepBu30py 4epe3 BUPTYaJbHYH0 MallMHYy Ha OCHOBE METOJOB
HeueTkoi joruku / A.A. 3meeB // MoaenupoBanue cucteMm u mnpoiieccoB. — M., 2020.
—T.13. = Ne 2. - C. 78-85.

15.3meeB, A.A. AHaiu3 METOJIOB JJIA OICHKH YIPO3 HECAHKIMOHUPOBAHHOIO
J0CTyIa B MH(OPMAIMOHHBIX CUCTEMax CHeluaIbHOro HasHaueHus / A.A. 3meeB //
MonenupoBanue cuctem u nporieccoB. — M., 2017. — Ne 4, — C. 30-38.

16.3meeB, A.A. CpaBHUTENIbHBIA aHAJIU3 APXUTEKTYp HEUPOHHBIX CEeTel s
UCIIOJIb30BaHusl MX Ha mpaktuke / JlaBnuuckuii B.B., 3meeB A.A., Aupmmn C.H. //
MonenupoBanue cuctem u nporeccoB. — M., 2017. — T. 10. — Ne 4. — C. 18-26

17.3meeB, A.A. Mojenb HEUPOHHOW CETH CHUCTEMbl HECAHKIMOHUPOBAHHOTO
ocTyna B MHGOPMAIIMOHHBIX CHUCTEMax CHeIuanbHOro HazHaueHus / A.A. 3mees,
B.B. JlaBnunuckuii / MonenupoBanue cucteM u mporieccoB. — M., 2018. — Ne 1. — C.

33-41.



170

18.3meeB, A.A. Meron aHanmuza pUCKOB HH(OPMALMOHHOW O€30MacHOCTH B
WHOOPMAIIMOHHBIX ~ CHUCTEMax CleluagbHOoro HasHaueHus / A.A.  3wmees,
B.B. JlaBnunckuii // MogenupoBanue cucteM u npoueccoB. — M., 2018. — Ne 1. — C.
42-51.

19.3meeB, A.A. 3amura uHOOpPMAIMM OT HECAHKIIMOHMPOBAHHOI'O JOCTYIa B
UHTETPUPOBAaHHBIX cuctemax OezomacHoctd / O.B. barpunmneBa, A.A. 3meeB //
Bectauk Boponexckoro uncruryrta ['TIC MUC Poccuu. - Boponex: BopoHexckuit
uHctuTyT ['TIC MUC Poccuu: ¢6. mayd. 1p., 2012. — Ne 4. — C. 27-30.

20.3meeB, A.A. AHaMHU3 MOJCUCTEM MMPOTPAMMHBIX CPEJICTB 3aIIMTHI HH()OPMALIUN
OT HECaHKIMOHMPOBAHHOI'O JOCTYMA JUIsl UHTETPUPOBAHHBIX CUCTEM OE30MaCHOCTH /
1O.B. Illepb6akora, A.A. 3meeB. — Kypck: FO3I'Y, 2013. - T. 1. — C. 53-56.

21.3meeB, A.A. VHTerpupoBaHHbie CUCTEMbI 0€30MTACHOCTH B YCIOBUSIX 3aIUTHI
uHdopmaluu OT HecaHKuuoHupoBaHHoro jgoctyna / 1O.B. Illep6akosa, JI.E.
Jlomatun, A.A. 3meeB. — M.: DHeproarmusaat, 2013. — Y. 2. — C. 25-27.

22.3meeB, A.A. AHamu3 apXUTEKTypbl W  KIACTEepU3alUS  CTPYKTYpPbI
OpPraHMU3aIMOHHO-TEXHUYECKUX  CHCTeM  OHOJIOTUYECKOW  NIeATEIbHOCTH  TpHU
o0ocHOBaHMM TpeOoBaHMW K HUM 10 3amute uHopmanuu/ N.I'. JIpoBHukoBa, E.A.
Porosun, B.A. AndepoB, A.A. 3meeB // HWarepuer-xkypHan «TexHonoruu
TexHochepHor OezomacHocTt». — 2016. — Bemr. Ne 1 (65) (despans). — http://
ipb.mos.ru/ttb/2016-1.

23.3meeB, A.A. Hopmbl O6e3omacHocTH HWH(MOpMAMU aBTOMATHU3WPOBAHHBIX
CHCTEM Ha OCHOBE HCIIOJIh30BAHMsI METOIOB IBOJIOIMOHHOTO MojaenupoBanus / M.I'.
HpoBuaukoBa, E.A. Porosun, .M. KopoOkun, A.A. 3meeB // HHTepHeT-KypHa
«Texnonmorun TexHochepHoit 6ezonacHoctu». — 2015. — Beim. Ne 2 (60) (anpens). —
http:// ipb.mos.ru/ttb/2015-2.

24. 3meeB A.A. DBOJIOIMOHHBICE METOABI OOOCHOBAaHMS TPEOOBAaHUN K CHCTEMaM
0e3omacHocTH UH(pOopMaIuu aBToMatu3upoBaHHbix cucteM / N.I'. JIpoBHukoBa, E.A.

Poroszun, J.M. KopoOkun, A.A. 3meeB // WHrepHer-)ypHan «TexHOIOTHH



171

TexHochepHor OezomacHocTm». — 2015. — Bem. Ne 3 (61) (uwronn). — http://
Ipb.mos.ru/ttb/2015-3.

25.3meeB, A.A. AHanM3 apXWUTEKTypbl U  KJIACTEPHU3AIUs  CTPYKTYpPbI
aBTOMATHU3HPOBAHHBIX CHCTEM IMPH OOOCHOBAHWHU TPEOOBaHHM K MH(OPMALMOHHON
oeszonacuoctu / W.I'. JIpoBuukoBa, E.A. Poro3un, A.B. XBoctoB, A.A. 3meeB //
HuTepuer-xypHan «Texnonoruu texnochepHon o6e3omnacHoctn». — 2016. — Boim. Ne
3 (67) (utonb). — http:// ipb.mos.ru/ttb/2016-3.

26.3meeB, A.A. K Bompocy o Hopmax Oe3omacHOocTH HWHGOPMALUU
aBTOMATHU3MPOBAHHBIX CUCTEM Ha OCHOBE HCIIOJIb30BAHHUSA METOOB IBOJIOLMOHHOTO
moxaenupoBanusi /| E.A. Porosun, A.A. 3meeB, B.Il. AndepoB // MonenupoBanue
cucTeM H mporieccoB: Hayd.-Texand. BIJITY. — Boponex, 2015. — Ne 1. — C. 39-42.

27.3meeB, A.A. lImuranuoHHas MOJeNb OLEHKM CTOWKOCTH IIM(PPOBAHUS
METOJIOM aHaju3a KPUOTOrpapuuecKux aJropuTMOB C MO3ULUN BUpPTyaId3aluu §-
outHblx uneHtudukaropos / JlaBnuuckuii B.B., bepesne A.C., 3meeB A.A. //
MopenupoBanue cucreM u nporecco. — M., 2018. —T. 11. — Ne 4, — C. 71-78.

28. 3meeB, A.A. CpaBHUTEIBHBIN aHAIN3 METOAOB IH(poBaHUs I pa3paboTKu
umuTtarmonHot monenu / JlaBnunckuit B.B., bepesner A.C., 3meeB A.A. //
MopenupoBanue cucreM u nporecco. — M., 2018. —T. 11. — Ne 4, — C. 78-85.

29. 3meeB, A.A. [Topsmok NCITONB30BAHUS YBOTIOINMOHHBIX METO0B O0OCHOBAHUS
TpeboBaHMii K Oe30macHOCTH HH(OpMaAIMKM aBTOMATHU3UPOBAaHHBIX cucteM / E.A.
Porosun, A.A. 3mees, B.I1. Andepos // MoaenupoBanue CUCTEM U MPOIECCOB: HAYyY.-
TEXHUY. KypHaI BopoHnexckoil ['ocynapcrBeHHol JlecoTexHuuecko AkanemMuu. —
Boponex, 2015. — Ne 1. — C. 47-50.

30.3meeB, A.A. 3aaya ONTUMAIBHOTO paclpeesieHusl BpeMEHHOT0 pe3epBa s
ONTUMU3ALIMY aHTUBUPYCHOM 3alIUThl B MH(HOKOMMYHUKAIIMOHHBIX cucteMax YUC /
J.I'. 3p16un, H.B. Pomun, A.A. 3meeB. — Boponex: Hayun. kaura, 2013. - T. 1. — C.
31-34.

31.3meeB, A.A. MeToauueckuii MmoAxoa K OOOCHOBaHUIO TpeOOBaHUI K

IIOKa3aTC/IsIM Kade€CTBa (i)YHKHPIOHI’IpOBaHI/IH CHUCTEM 3alllMuThI I/IH(I)OpMaLII/II/I IIpu



172

pa3zpaboTke aBTOoMaTu3upoBaHHBIX cucteM / E.A. Porosun, A.A. 3meeB, B.IL
Andepos // MoaenupoBaHue CUCTEM U MIPOIECCOB: Hay4.-TexHuY. xypHai BI'JITA. —
Boponex, 2015. — Ne 1. — C. 42-46.

32.3meeB, A.A. OcCOOCHHOCTHM  TIOCTPOCHHA U  (PYHKIIMOHUPOBAHUS
nH()OKOMMYHUKAIIMOHHBIX cucteM YUC B ycnoBUsiX BO3JEHCTBUS BpPEIOHOCHBIX
nporpamm / JI.I'. 3p16mH, A.A. MbrtHunikuii, A.A. 3meeB. — Boponex: Hayun. kawra,
2013.-T. 1.-C. 27-30.

33.3meeB, A.A. CucreMbl KOHTpPOJII W  yHOpPaBIEHUS JOCTYIOM B
UHTErpupoBaHHbIX cuctemax oOe3zonacHoctn / C.B.Ckppuib, J[.B. Boakos, A.A.
3meeB. — M.: DHeproatmuzaart, 2013. — Y. 2. — C. 27-29.

34.3meeB, A.A. CmocoObl OIEHKH yIrpo3 O€30MacHOCTH KOH(PHIACHIMATBHON
uHpopMaluu AJi1 HH(HOPMALMOHHO-TEIEKOMMYHHUKAIMOHHBIX cucTteM/ A.A. 3meeB [u
ap.] // BectHuk Boponexckoro I'ocynapcTBEHHOTO YHHMBEPCUTETa HH>KEHEPHBIX
TexHonorni. - Boponex: Boponexckuii ['oCyaapCTBEHHBII  YHUBEPCUTET
WHKEHEPHBIX TexHoorui, 2015. - Beim. Ne 2 (64). - C. 86-92.

35.3meeB, A.A. CrpykTypHas  MOJACIb  NPOTUBOJACHCTBUS  yrpo3am
UHPOPMAIIMOHHONW  OE€30MacHOCTH B CHUCTEMaxX  YOPABIEHUS  KPUTHYECKOTO
npumenenus / JI.I'. 3u16un, U.M. Terennesn, A.A. 3meeB. — Boponex: HayuH. kuaura,
2013. - C. 98- 100.

36. 3meeB, A.A. CnocoObl OIlEHKH yIrpo3 O€30MacHOCTH KOH(PUACHIINATbHON
uHbOpMaIu A1 HH)OPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHBIX crcTeM / A.A. 3MeeB u
ap. // Bectauk Boponexckoro I'ocyaapcTBEHHOT0 YHUBEPCHUTETAa HWHXKEHEPHBIX
TexHosoruit. — Boponex, 2015. — Beim. Ne 2 (64). — C. 86-92.

37.3meeB, A.A. Cniocod oteHKH 3PPeKTUBHOCTH (YHKIIMOHUPOBAHUSI CHCTEMBbI
OOHapyXeHHsI HECAaHKI[MOHUPOBAHHOIO noctyna kK uHpopmanuu / A.A. 3meeB //
[IpoGnembl co3manust u npuMmenenus Boiick u cum BKO: ¢6. matep. 42-0if BO€H.-
Hayd. KoH(]. — TBeps: Boennas akanemust BKO, 2013. — C. 3-8.

38. 3meeB, A.A. CTpyKTypHasi MOJEJIb TOKa3aTeeH 3aIUIEHHOCTH B CHCTEMax

yrmpasiieHus kputudeckoro mnpumenenuss / C.B. bemokypo, O.A. Konaparos,



173

A.A. 3meeB: c6. matep. 43-eit BoeH.-Hay4. KoH}. — TBeps: Boennas axagemus BKO,
2014. - C. 10-12.

39. 3meeB, A.A. AHanu3 MPOrpaMMHBIX CPEACTB CUCTEMBI 3alTUThl HH(POPMAITUN
OT HECAaHKIMOHHPOBAHHOIO JOCTyIa B MHTETPUPOBAHHBIX CHCTEMax 0e30MacHOCTH /
H.A. AmngpeeBa, O.B. barpunnena, A.A. 3meeB // Iloxapnas 06e30MacHOCTD:
npoOiembl U TepcnekTuBbl: ¢O0. matep. IV Bcepocc. Hayd.-mpakTthd. KOH(. C
MexkayHap. yuactueMm. Boponex: Boponex. un-t I'TIC MUC Poccun, 2013. — C. 101-
103.

40. 3meeB, A.A. AJNTOpuTM HOPMHPOBAHHUS TpPeOOBaHWN K HH(DOPMALMOHHOU
0e301MacHOCTH aBTOMAaTH3UpoBaHHOU cuctembl / B.A. XBoctoB, P.A. Ponun, A.A.
3MeeB: MexBy3. cO. Hayu. Tp. — Boponex: BopoHexckuil rocymapcTBEHHBIN
TexHU4eckuit yausepcuret, 2012. — C. 27-30.

41.3meeB, A.A. ANTOpuUTM aHaiM3a pelieHud Ha MHOXecTBe [lapeto Oombiion
morHoctu / C.B. benokypos, A.Il. CunenbHukoB, A.A. 3MmeeB: cO. matep. 43-ei
BOoeH.-Hay4. KoH(. — TBepb: Boennas akagemust BKO, 2014. — C. 8-9.

42. 3meeB, A.A. AHau3 MPOTPaAMMHBIX CPEACTB CUCTEMBI 3aIUTHI WH()OpMALIUU
OT HECAaHKIMOHWPOBAHHOTO JIOCTYNAa B MHTEIPUPOBAHHBIX CHCTEM O€30MaCHOCTH /
H.A. AmnnppeeBa, O.B. barpunmea, A.A. 3meeB // ITloxapnas 06e30mMacHOCTb:
npobsieMbl U mepcrnekTuBbl: 0. marep. IV Bceepocc. Hayu.-pakTud. KOHG. C
MexkayHap. ydactuem. — Boponex: Boponexckuit mHctutyT I'TIC MYC Poccun,
2013. - C. 101-108.

43.3meeB, A.A. Anamuz 5>(PGDEKTUBHOCTH pPAOOTHI TMOJACUCTEMBbI 3AITUTHI
uHpopmarmonro cuctemsl / C.B. benokypos, J[.I'. 3p10un, A.A. 3meeB: c0. matep.
43 BoeH.-Hayu. koH(}. BA BKO. — Teps: Boennas akagemus BKO, 2014. — C. 6-8.

44, 3meeB, A.A. Nadpopmanmonnsie TexHoiaoruu B texuuke / A.A. 3mees, O.1O.
Makapos, E.A. Poro3un // JleranbHble aJlrOpUTMBI peaau3aiii yrpo3 0e30MacHOCTH
uHpopmaru UH()OPMAIIMOHHBIX CUCTEM MepCOHAIbHBIX JTAHHBIX.

«HTennekTyanbHble  MHPOpPMAIMOHHBIE CHCTEMbD»: MaTep. Bcepocc. koH(p. —



174

Boponex: BopoHekckuil rocyaapCTBEHHbIA TeXHUYECKH yHuBepcuteT, 2015. — C.
3-4.

45. 3meeB, A.A. lcnonp3oBaHue HOBBIX HH(DOPMALMOHHBIX TEXHOJOTUH NpU
3aJaHuM TpeOOBaHMN K CHUCTEeMaM 3alluThl HWHGOpPMAIlMU aBTOMATHU3MPOBAHHBIX
CUCTEM C IIeJIbI0 UACHTU(PUKALIMK U MPEAYTPEKACHUS KOMITbIOTEPHBIX MPECTYIUICHUM
/ N.I'. poBamkoma, E.A. Porosmn, A.A. 3meeB // llpectrymHocts B cdepe
WHOOPMAIIMOHHBIX M TEJIEKOMMYHHUKAIIMOHHBIX  TEXHOJIOTMH:  MPOOJIEMBI
NpeayNpexXICHUs, PACKPBITUSA U paccieloBaHus MpecTyIUieHui: co. maTep. Beepocc.
Hayd.-ipaktiy. KoH}. IIIC, corpyaHukoB mnpaBooxpaH. opraHoB (Boponex, 27
anpensa 2017 r.). — Boponex: Boponexckuii uactutytr MB/I Poccun, 2017. — C. 69-
71.

46.3meeB, A.A. HopmupoBanue TpeOOBaHUH K OCHOBHBIM 3JEMEHTaM
aBTOMATU3UPOBAHHON cuctembl MHGOpMaoHHON Oe3omacHoct / B.A. XBocToB,
P.A. Pomun, A.A. 3meeB // IlpoGnembl oOecriedeHUs] HAAEKHOCTH W KadyecTBa
pUOOPOB, YCTPOMCTB U CHUCTEM: MEXBY3. ¢0. Hayd. Tp. — BopoHex: BopoHexckuii
roCyAapCTBEHHBIN TEXHUYECKUH yHuBepcurer, 2012, — C. 25-27.

47.3meeB, A.A. OO00cHOBaHHE TpeOOBaHUN K CHUCTEMaM 3alUThl MHPOpPMALMU
aBTOMATHU3MPOBAHHBIX ~ CHCTEM HA  OCHOBE  HBOJIIOLMOHHBIX  METOAOB  /
N.I". IpoBauxoBa, E.A. Poro3un, A.A. 3meeB // OxpaHa, 6€30MacHOCTh U CBSI3b. CO.
Matep. MexayHap. Hayd.-ipaktud. KoHG. — Boponex: Boponexckuili UHCTUTYT
MB/I Poccun, 2016. — C. 185-188.

48. 3meeB, A.A. Opranuzanus HHPOKOMMYHHKAUMOHHBIX cucteM YHUC B
YCIIOBHSIX BO3JIeHCTBUS BpeoHOCHBIX Tporpamm / U.E. Mupommuna, A.A. 3meeB //
[Ipo6siemMbl 6€30MaCHOCTH MPH JUKBUIALMK TMOCIEICTBUI Ype3BbIYalHBIX CUTYAIIHi:
c6. matep. II Beepoce. Hayd.-mipakThd. KOH(]. ¢ MEXIyHap. ydacThem. — BopoHex:
Boponexckuit unctutyt ['TIC MUC Poccun, 2013. — C. 61-64.

49. 3meeB, A.A. OcoOEHHOCTH peaqu3allid CUMBOJBHOTO TE€HETHYECKOIO
anroputMa 00OCHOBaHUSI TpeOoBaHMM Oe30macHOCTH WHGOPMAIMU MEPCOHAIBHBIX

nanabix / A.A. 3meeB, O.FO. Makapos, E.A. Porosun, B.A. XBoctoB //



175

«HTennekTyanbHple  MHPOpPMAIIMOHHBIE CHCTEMbD»: MaTep. Bcepocc. koH(p. —
Boponex: BopoHeKCKHII TOCYJapCTBEHHBIN TeXHUYECKU yHuBepcuteT, 2015. — C.
138-141.

50.3meeB, A.A. OcoOcHHOCTH peaau3allid CHUMBOJIBHOTO TE€HETUYECKOTO
anropuTMa 000OCHOBaHMSI TpeOOBaHMI K 0€30MaCHOCTH MH(OpPMAIUU MEPCOHATBHBIX
nanaeix / A.A. 3wmeeB, E.A. Porosun // IlpoOnembl co3gaHusi M TMEPCHEKTUBBI
pa3BuTusi  eauHOM  (OOBEAMHEHHOW)  CHCTEMbl  MPOTHUBOBO3AYIIHOM U
IPOTUBOPAKETHOM OOOPOHBI OpraHU3alKi JOTOBOPa O KOJJIEKTUBHOW 0€30IaCHOCTH:
Matep. MexayHap. BoeH.-Hayd. kKoH}. BA BKO, anpens, 2015 r. — TBeps: Boennas
akanemusa BKO, 2015. - C. 71-75.

51. 3meeB, A.A. [IpUHIMIBI ONTUMM3ALUKN TEXHOJIOTUN 3allUTHl UHGOPMAIIUU B
nHpokoMmyHuKamonnbix cucremax YUC / JI.I'. 3wpi6un, J.I'. Antunenko, A.A.
3meeB // TIpobnemsl co3nanus u npuMmenenust Boiick u cunn BKO: ¢6. marep. 42-oi
BOeH.-Hay4. KoH}. — TBepb: Boennas akagemus BKO, 2013. — C. 8-13.

52. 3meeB, A.A. IlpobGnemarnka oOecrieueHuss WHOOPMAIIMOHHOM O€30MaCHOCTH
WHHOBAIIMOHHBIX TPOEKTOB: oOlleHKM u pexoMenmanuu / C.B. benokypor, O.B.
barpuniniea, A.A. 3meeB: c0. matep. 43-eif BoeH.-Hay4. KOH(}. — TBepsr: BoeHHnas
akanemus BKO, 2014. — C. 2-5.

53.3meeB, A.A. Cucrema KOHTPOJSI M  YOpPaBIEHUS  JOCTYNIOM B
WHTErpUPOBaHHBIX cucTteMax 6e3zonacHoctu / O.B. Paguenko, O.B. barpuniena, A.A.
3meeB // Oxpana, 6e30macHOCTb M CBsI3b. cO. Marep. MexayHap. Hayd.-PaKkTHUY.
koH(}. — Boponex: Boponexckuit unctutrytr MBJl Poccun, 2013. — C. 110-113.

54.3meeB, A.A. Cnoco®6  peamu3anui  aHTUBUPYCHOW  3alUTBI B
nH(pOoKOMMyHUKalMOHHbIX cuctemax YWUC / JI. 3pibun, A.A. 3meeB //
Martematnyeckue METOAbl W WH(OPMAIMOHHO-TEXHUYECKHE cpeacTBa: marep. IX
Bcepocc. nayu.-mpaktud. xoHd. — Kpacnomap: Kpacnomapckuii yausepcutet MB/I
Poccum, 2013. — C. 54-56.

55. 3meeB, A.A. TexHonoruu 3amuThl UHGOPMAIUU B MHPOKOMMYHHKAITMOHHBIX

cucremax / W.E. Mupommuna, A.A. 3meeB // Marematuueckue METOJbI |



176

nH()OpPMAITMOHHO-TEXHIUYEeCKue cpeacTtBa: Mmarep. IX Bcepocc.  Hayd.-mpakTwd.
koH(. — Kpacnonap: Kpacnonapckuii yausepcurer MBJI Poccun, 2013. — C. 57-59.

56. 3meeB, A.A. YmpaBieHue TOCTYNOM B CHUCTEMax 3alIUThl WH(GOpPMAIMU Ha
OCHOBE KOMIUIEKCHOM OILIEHKH KauecTBa WX QyHkuuonupoBanus / JI.I'. 3pi0un, A.A.
3meeB // OOmecTBeHHass 0€30MacHOCTh, 3aKOHHOCTh M mpaBomopsyok B 111
ThICAYENeTUn: cO. Marep. MexayHap. Hayd.-lipakTud. KoHP. — Boponex:
Boponesxckuit uactutytr MBI Poccun, 2013. — C. 90-93.

57.3meeB, A.A. DBOJIOIMOHHAsA MOJEIb OOOCHOBaHMS TpeOOBaHUU K
IPOrpaMMHBIM CHUCTEMaM 3alllUThl MHMOpPMALMU MEPCOHANBHBIX HaHHBIX / A.A.
3meeB, E.A. Porosun // IlpoOnemMbl co3gaHusi U TMEPCHEKTUBBI PA3BUTHS €IUHOM
(0OOBbEIMHEHHOW) CHUCTEMBl MPOTUBOBO3AYLUIHOM M MPOTUBOPAKETHON OOOpPOHBI
OpraHu3alMy JOTOBOpa O KOJUIEKTUBHOM 0e30macHOCTH: marep. MexayHap. BOEH.-
Hayd. koH(}p. BA BKO, anpens 2015 r. — TBeps: Boennas akanemuss BKO, 2015. — C.
75-79.

58. 3meeB, A.A. JlcTanpHBIM aNrOpUTM peaTH3allMk  yIpo3 OE30MaCHOCTH
uH(popmanuu MHGOPMALIMOHHBIX CHCTEM IEpPCOHANbHBIX JaHHbIX / A.A. 3meeB //
[IpoOnembl co3m1aHusl U MEPCIEKTUBBI Pa3BUTUSA €IUHON (0OBEIMHEHHOW) CHUCTEMBI
IPOTUBOBO3AYIIHON U MPOTHUBOPAKETHOM OOOpPOHBI OpraHu3aluu JI0TOBOpa O
KOJUIEKTUBHOM Oe3omacHocTH: matep. MexxayHap. BoeH.-Hayd. koH(p. BA BKO,

anpenb 2015 r. — TBeps: Boennas akagemust BKO, 2015. — C. 79-83.



177
Ipunoxenue b. Peanuszanns anroputMa MeToAa pa3rpaHUYCHUs 10CTYIIA

Peanuzanus anroputmMa MeToJa pa3rpaHUuYEHUs JIOCTYNIa HAa OCHOBE
BUPTYQJIbHBIX MAIIIMH TPU HWCIOJIB30BAHUN WH(OPMAITMOHHBIX CHCTEM OOyYCHHS
¢ nHGOpMaNHEeH CHEeUaTbHOT0 Ha3HAYCHUS, MPaBWIa WHTECPIPETANMA MOJCITH JIs
onleHkn  guHamMukd  coctossHus HMCO ¢ HMCH B ycinoBusix  yrpos
HECAHKIIMOHUPOBAHHOTO JOCTyMNa K TMIEPBU30PY Y€pe3 BHUPTyaJbHbIE MAIIUHBI U
OMMCAHWE CUCTEMbI YPABHEHUI HA OCHOBE aIllapaTa HEMPOHHBIX CETEH.

CormacHo (popMaapHOW MOJENTH HAPYIIUTENsS, MPEACTaBICHHOW Ha pHC. 2.6,
HEOOXOIMMBI CJIEAYIONINE MpaBuia (POPMUPOBAHUS MOJEIU JJIsl OLICHKUA COCTOSIHUS
MH()OPMAITMOHHONW CHUCTEMbI OOYy4EeHHsI ¢ MH(pOpPMalUEH CIEeNUATbHOTO Ha3HAYCHUS
B YCJIOBUSX yIPO3 HECAHKIIMOHUPOBAHHOIO JIOCTylla K TUIEPBU30PY Uepe3
BUPTYaJIbHbIE MAILIUHBI:

1. [lepBbIM BXOJOM [l HEUPOHHOW CETH JIODKEH OBITh BEKTOP
pasmepHocThio 2x1 (Ha puc. 3.14 oOo3HaueH Pi(2)), KOTOpBIA TMO3BOJISET
MOJICIUPOBATH JIBA COCTOSIHUS O 3HAHUU WJIM HE3HAHUU PAOOTHI 3JI0YMBIITUICHHUKA CO
cnienuanu3upoBanHoi (ynkiueit (Hanpumep, CPUID) m aktuBupoBaTh mporiecc
BBITIOJTHEH U TEPBOT0 HE0OXOAUMOro UM JeiicTBus neporo stana HCJI.

2. 3HaueHusT TMEpPBOr0  BXOJHOIO  BEKTOpa  OMNPENENSIOTCS  JIBYMs
HavYaJbHBIMH BenuunHaMu: (0 (COOTBETCTBYET 3HAUEHUI0O — HE 3HaeT) W 1
(COOTBETCTBYET 3HAUCHHUIO — 3HACT).

3. BtopeiM BXomom IS HEHPOHHOM CETH JOJDKEH OBITh BEKTOP
pa3mepHocThio 2x1 (Ha puc. 3.14 o6o3HaueH P2(2)), MOACIUPYIONIMIA IBa COCTOSIHUS
3JIOYMBITTUICHHUKA O 3HAHWH WJIM HE3HAHWU KOJIa TOCTyNa ¥ (hOPMHUPYIOIIUNA MPOIIeCcC
BBITIOJTHEHUS HEOOXOAUMBIX JiecTBuid BToporo stana HC/I.

4, 3HaueHusT BTOPOTO BXOJHOIO BEKTOpPA JOJLKHBI OINPENENATHCS JIBYMs
BenmmurHaMu: 0 (COOTBETCTBYET 3HAUCHHIO — HE 3HACT) U 1 (COOTBETCTBYET 3HAUCHHIO

— 3HAeT).
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S. Heo0Xxoaumo BBINIOJIHEHHE COOTBETCTBYIOIIEH IOCIEI0BATEILHOCTH
nercTBUi ¢ yd4€ToMm 3agaBaeMon (Tpebyemoil) BpeMeHHOW jauHuM 3aaepkku DL,
KOTOpasi MOJEIUPYET BPEMS pealii3aliii KPUTEPHS OCBEIOMIEHHOCTH CIyILATENS.

6. TperbuM BXOJOM i1 HEUPOHHOW CETH [JOJDKEH OBITh BEKTOP
pasMepHocThio 2X1 (Ha puc. 3.14 o0o3HaueH P3(2)), MOACIUPYIOIINI IBa COCTOSHUS
370YMBINJICHHWKA O 3HAHWHM WJIM HE3HAHWW BO3MOXKHOCTH JocTyma K [ing-0
1 GOPMUPYIOIIUN TMPOLIECC BBHIMOTHEHUS] HEOOXOIUMBIX ACHCTBUN TpeThEro aTama
HC/I.

7. 3HauYeHHs] TPETHErO0 BXOAHOTO BEKTOPA JOJIKHBI OINPEAENIATHCS JIBYMS
BeianurHaMu: 0 (COOTBETCTBYET 3HAUEHUIO — HE 3HAeT) U 1 (COOTBETCTBYET 3HAUECHUIO
— 3HAET).

8. HeoOxoauMo BBINOIHEHHE COOTBETCTBYIOLIEH IOCIIEI0BATEILHOCTU
NercTBUl ¢ yd4€ToM 3ajaBaeMoi (TpeOyeMoi) BpeMeHHOW JmHuM 3ajepxku 1DL,
KOTOpasi MOJEIUPYET BPEMSI pealn3allii KpUTEpUs OCBETOMIEHHOCTHU CITyLIATENs.

Q. YeTBEPTHIM BXOJOM IS HEHUPOHHOM CETH JOJKEH OBITh BEKTOP
pasmepHocThio 2Xx1 (Ha puc. 3.14 o0o3HaueH P4(2)), MOACIUPYIOMIUNA COCTOSHUS
3JIOYMBIIUICHHUKA O 3HAHMM WJIM HE3HAHWW NPOrpaMMHUPOBAHMS JpailBEPOB MOA
OTNEpallOHHYI0 CcHUCTeMYy U (HOPMUPYIOIIMNA MPOLECC BBINOJHEHUSI YETBEPTOTO
HEOOXOOUMOI0 JEUCTBHUA.

10. 3naveHus 4eTBEPTOTO BXOJHOTO BEKTOPA JOJDKHBI OMPEACIATHCS IBYMS
KpallHUMU BeJIMYMHAMU B Juana3oHe 3HaueHuil: 0 (COOTBETCTBYET 3HAYEHUIO — HE
3HaeT) U 10 (COOTBETCTBYET 3HAUYECHUIO — 3HAET B MOJHOM 00bEME). MoaenupoBaHue
BeJIMYMH B pAuanazoHe ot 0 go 10 ompedenser KpuTepul OCBEIOMIEHHOCTH
CIIyLIaTeIs.

11. Heo6xoauMo BBIMOJHEHUE COOTBETCTBYIOUICH MOCIEAOBATEILHOCTH
JeHCcTBUN ¢ yd4€ToM 3amaBaeMoi (TpebyeMoi) BpeMeHHOW JInHuM 3anepkku 1 DL,
KOTOpasi MOJEIUPYET BPEMs pealin3allii KpUTeprs OCBETOMIEHHOCTH CITyLIATENs.

12.  IlateiMm BXOAOM ISl HEHPOHHOM CETH JOJDKEH OBITh BEKTOP

pasmepHocThio 2x1 (Ha puc. 3.14 o0o3HaueH Ps(2)), MOACIHUPYIOIIUNA COCTOSHUS
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37IOYMBIIIJICHHUKA O 3HAHUHM WM HE3HAHWM MPOrpaMMHUpOBaHusA Ha si3bike CH#H/C++
1 GOPMUPYIOIIMN TMPOIECC BBIMOTHEHUS HEOOXOAMMBIX ACHCTBUN MATOro »Tamna
HCU.

13. 3HadeHMs] MATOTO BXOAHOTO BEKTOPA JOJDKHBI OMPEIEHATHCS ABYMS
KpallHUMU BeJIMYMHAMU B Juana3oHe 3HaueHui: 0 (COOTBETCTBYET 3HAYEHUIO — HE
3HaeT) U 10 (COOTBETCTBYET 3HAUYCHUIO — 3HAET B TOJHOM 00BEME). MoaenupoBanue
BenuuuH B auanazoHe oT 0 go 10 ompenenser KpUTEpUl OCBEIOMIEHHOCTH
CITyILIATEJIS.

14. Heo06xouMoO BBINMOJHEHUE COOTBETCTBYIOLIECH MOCIEAOBATEILHOCTU
NercTBUl ¢ yd4€ToM 3ajaBaeMoi (TpeOyeMoi) BpeMeHHOW JmHuU 3anep:xkku 1DL,
KOTOpasi MOJEIUPYET BPEMS pean3alii KPUTEPUsl OCBEIOMIEHHOCTH CITyIIaTeNsl.

15. IllectbiM BXOAOM I HEUPOHHOM CETH JIOJDKEH OBITh BEKTOP
pa3mepHocThi0 2x1 (Ha puc. 3.14 oOo3HauyeH Pg(2)), MOACTUPYIOMINUNA COCTOSHUS
3JIOYMBIIUVICHHUKA O 3HAHUU WIM HE3HAHUM NPOrpaMMHUPOBAHMUSI Ha  SI3BIKE
AccemOnep u (GOPMHUPYIONIUH TPOIECC BBINMOJHEHUS HEOOXOAUMBIX JICHCTBHIMA
mectoro 3tara HC/I.

16. 3HadeHMs] MIECTOTO BXOAHOTO BEKTOpPA JOJIKHBI OMPEICTATHCS IABYMS
KpalHUMU BEJIMYMHAMHU B Juamna3oHe 3HaueHui: 0 (COOTBETCTBYET 3HAYCHUIO — HE
3HaeT) U 10 (COOTBETCTBYET 3HAUEHHUIO — 3HAET B MOJHOM 00bEME). MonenupoBaHue
BeJIMYMH B pAuamnazoHe ot 0 go 10 ompegensier KpuTepuid OCBEAOMIIEHHOCTH
CITyLIaTeNsl.

17. Heo6xonuMo BBINMOJHEHUE COOTBETCTBYIOMIECH IMOCIEI0BATEILHOCTH
JeHUCTBUN C y4€ToM 3ajaBaeMoi (TpeOyeMoii) BpeMeHHOW NuHuu 3anepxkku 1DL,
KOTOpasi MOJEIUPYET BpEMS peau3alii KPUTEPHUsl OCBEIOMIEHHOCTH CITyIIaTEsl.

18. TlepBblii BXOAHOW CJOW HEUPOHHOW CETH JOJDKEH (opMuUpoBaThH
BxoaHble Beca IWi1 1 HEro pasmMepHOCThIO 9X2, COOTBETCTBEHHO OMHUCHIBAIOLIUE
9 caymareneit ogHou rpymmsl coriacHo 3tanam HCJI (ux 6) k rumepBu3opy depes

BUPTYAJIbHBIC MAllIMHbI B BUAC B3AUMOCBA3U HGprOHOB AJI1 TIEPBOT'O CJI0A.
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19.  TlepBbrii BXOmHOH cioii gomwkeH uMmerb b; Bekrop 9x1 BenmuuH
CMEIICHUI, KOTOpbIE XapaKTepU3YIOT CKOPOCTb BBIMIOJHEHHUS JEUCTBUI KaKIIbIM
crymateneM rpynmbl (ux 9) Ha mepBoMm stane HCJ] wmm ,apyrumu crmoBamu, Dj
ONpENENACT IMOPOrOBbIC 3HAUYECHUS BEJIWYUHBI CpalOaThiBaHUSI  (BBIOJIHECHUS)
CIymIaTesieM KOHKPETHBIX JEHCTBH mepBoro stama (01 B JaHHON paboTe BhIOpaH B
uatepBaie 0,7-1.0 B cooTBeTcTBMU ¢ Tabmuied 2.5, TOe MOKa3aHbI MpaBHia
PaHXUPOBAHUS CIIyIIaTeNIel U ONPE/ICTICHUS UX B TPYTIIbI).

20. Bropoif BXOAHON CIIOI HEWPOHHON CeTH JOIKEH (QOPMHUPOBATH
Bxoanele Beca IWjp1 s Hero pasMepHOCThIO  9x(2X2), COOTBETCTBEHHO
onuceiBarone 9 ciymareneil oqHou rpynmnsl coraacHo Bropomy atany HCJI (u3 6) k
TUIIEPBU30PY Y€pe3 BUPTYAJIbHBIE MAIIMHBI B BUJI€ B3aUMOCBSI3U HEMPOHOB JJI ABYX
COCTOSIHMM (3HAET — HE 3HAET) MEPBOro CJIOSl B BUJE JABYX BEKTOPOB MEPBOr0 BXOJA
p1(2).

21.  Jma cmos  IW,1 HeoOXoIWMO BBITIOJIHGHHE COOTBETCTBYIOMIEH
MOCJIEIOBATEILHOCTH JACHCTBUN C y4€TOM 3amaBaeMol (Tpedyemoii) BpeMEHHOM
auHUM  3anepkku  TDL, koTopas MozenwpyeT Bpemsi pealu3alud  KpUTepus
OCBEIOMJIEHHOCTH CITyIIaTEelIs.

22. Btopoil BXOmHOHN cCiOW HEWPOHHOW CETH JIOJDKEH (QOpMUPOBATh
Bxoanele Beca IWjp, 1 Hero pasMepHOCThIO  9x(2X2), COOTBETCTBEHHO
OMMCHIBAIONIME 9 chymiareneit OMHOM TpyIIbl coriacHo BTopomy stamry HCJI (u3 6)
TUIEPBU30pPY Y€pe3 BUPTyaJbHbIE MALIMHBI B BUJE B3aUMOCBA3M HEUPOHOB ISl IBYX
COCTOSIHUM (3HAET — HE 3HAET) TPETHETO CJIOSl B BUJE ABYX BEKTOPOB BTOPOrO BXOZa
p2(2).

23.  TpeTuii BXOJHOM CJION HEMPOHHOM CETH TOHKEH POPMUPOBATH BXOIHBIE
Beca |IW31 11 Hero pa3mepHoOCThiO 9X(2X2), COOTBETCTBEHHO OMNMCHIBAOIIKME 9
cilymaTesied ofHOM rpymmsl corsiacHo TpeteeMy dtairy HCJL (u3 6) x runepBusopy
yepe3 BUPTyalbHblE MAlIMHBI B BHUJI€ B3aMMOCBSI3M HEHPOHOB JUISl IBYX COCTOSTHUUN

(3HaeT - He 3HACT) BTOPOTO CJIOS B BUJIC IBYX BEKTOPOB BTOPOTO BXoAa P2(2).
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24.  Jlms  cmos  IW3; HEoOXOmWMO  BBITIOJIHEHHE COOTBETCTBYIOIIEH
MOCJIEI0OBATEILHOCTH JICUCTBUM ¢ yd€ToM 3agaBaeMoil (TpeOyemoii) BpeMeHHOMU
auHuM  3aj1epkku  [DL, koTopas Mopenupyer BpeMs peald3alud KpUTEpHs
OCBEJOMJIEHHOCTH CITyIIATEIs.

25.  Tpertwuit BXOJAHOM CJIOM HEUPOHHOM CETH JOJKEH (POPMUPOBATH BXOIHBIC
Beca IW3, 1 Hero pasmepHoCThIO 9X(2Xx2), COOTBETCTBEHHO OMMCHIBaIOIIME 9
ciymaTesne olHOM rpymmbl cornacHo TpertbeMy ataiy HCJl (u3 6) x rumnepBuszopy
yepe3 BUPTyaJbHbIE MAIIMHBI B BUJE B3aUMOCBSI3M HEUPOHOB ISl IBYX COCTOSITHUM
(3HAET - HE 3HACT) YETBEPTOTO CJIOS B BHJIC ABYX BEKTOPOB TpeThero Bxoja P3(2).

26.  YerBEpThli BXOAHOW CIIOH HEUPOHHOW CETH JOJKEH (POpMUPOBATH
BxoaHeie Beca IW,1 1 Hero pasMepHOCThIO  9x(2X2), COOTBETCTBEHHO
ONMCHIBAOIIME 9 ciymiarese oqHoi rpynmnsl cornacHo yerBépromy stamy HCJ (u3
6) K TUTIEPBU30PY Yepe3 BUPTYaAJIbHbIE MAIIMHBI B BUJIC€ B3AaUMOCBSI3M HEHUPOHOB /IS
JIBYX COCTOSTHUM (3HAET — HE 3HAET) TPETHETO CJIO0A B BUIE ABYX BEKTOPOB TPETHETO
BXxo1a P3(2).

27.  Jms  crmos IW,1 HEoOXomWMO  BBITIOJIHEHHE COOTBETCTBYIOMIEH
MOCJIEIOBATENbHOCTH ACHCTBUM C y4€TOM 3agaBaeMoi (Tpedyemoil) BpeMEHHOM
auHuU  3anepkku  TDL, koTopas MojenupyeT BpeMsi pealu3alud  KpUTepHus
OCBEJIOMJIEHHOCTH CITyIIATEelIs.

28. UeTBEpThli BXOJHOW CJIOW HEHPOHHOW CETH JODKEH (QOpMUPOBATh
Bxoanele Beca IW,, 1 Hero pasMepHOCThIO  9x(2X2), COOTBETCTBEHHO
onuchIBatoONIMe 9 ciymareyeid oAHON Tpynnbl corjacHo yeTBépromy stany HCJ (13
6) K TUIEPBU30PY Y€pe3 BUPTyalbHbIE MAIIMHBI B BUJIE B3aUMOCBSA3U HEUPOHOB ISt
JIBYX COCTOSIHMI (3HA€T — HE 3HAET) MATOrO CJIOSl B BUJE JABYX BEKTOPOB YETBEPTOTO
BXxo1a Pa(2).

29.  IlaTbIii BXOIHOM CIIONM HEHPOHHOM CETH JIOHKEH (POPMHPOBATH BXOIHBIC
Beca |IWs1 s Hero pasmepHOCThIO 9X(2X2), COOTBETCTBEHHO OIHKCHIBaIOIIME 9

cilymaresned oaHoi rpymmbl corjmacHo nstomy 3tany HCJ/[ (u3 6) x runepBusopy
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yepe3 BUPTyaJbHbIE MAIIMHBI B BUJE B3aUMOCBSI3M HEUPOHOB ISl IBYX COCTOSIHUM
(3HaeT — He 3HaeT) YeTBEPTOTrO CJIOS B BHJIE IBYX BEKTOPOB UeTBEPTOrO BXoja Pa(2).

30. Jna cmos IWs; HeoOXOOMMO BBIIOJHEHHE COOTBETCTBYIOMICH
MOCIIEIOBATEIBLHOCTH JEHCTBUI ¢ Y4E€TOM 3amaBaeMol (TpeOyemoii) BpeMEHHOM
auHuM  3anepkku  TDL, koTopas MojenupyeT BpeMsi pealu3aluud KpUTEpus
OCBEJOMJIEHHOCTH CITyIIATEeIs.

31.  Ilarelii BXOJHOMU CJIOW HEHPOHHOM ceTH A0S KeH (OPMHUPOBATH BXOJIHbBIE
Beca |IWs, s Hero pasmepHOCTBIO 9X(2X2), COOTBETCTBEHHO OIMCHIBAIOIIME 9
ciymaTened ofHoi rpymmbl corjacHo nstomy 3tany HCJ/[ (u3 6) x rumepBusopy
4yepe3 BUPTYalIbHbIE MAlIMHBI B BUJE B3aUMOCBSI3U HEWPOHOB IS JIBYX COCTOSIHUH
(3HACT — HE 3HACT) IIECTOrO CJIOS B BUJIC JABYX BEKTOPOB IISITOrO BX0J1a Ps(2).

32. lllecroii BXOmHOW CcJIOW HEHUPOHHON ceTH JOJIKEH (OPMUPOBATH
Bxoanele Beca IWsi 11 Hero pasMepHOCThIO  9x(2X2), COOTBETCTBEHHO
OmMCHIBaIOIIME 9 ciymaTeneil oHON rpymnmbl coryacHo mectomy stany HCJI (u3 6)
TUIIEPBU30PY Y€pe3 BUPTyaJIbHbIE MAIlMHBI B BUAE B3aMMOCBS3U HEHUPOHOB IS IBYX
COCTOSIHUM (3HA€T — HE 3HAET) MATOrO CJIOS B BUJE JABYX BEKTOPOB IATOIO BXOJA
Ps(2).

33, Jus cnos IWs1 HEoOXOOMMO BBIMOJHEHHE COOTBETCTBYIOIICH
MOCJIEIOBATENbHOCTH ACHCTBUM C y4€TOM 3agaBaeMoi (Tpedyemoii) BpeMEHHOM
auHuM  3anepxkku  TDL, koTopas MojenupyeT Bpemsi pealu3allud  KpUTepus
OCBEJIOMJIEHHOCTH CITyIIaTelIs.

34. Illectoii BXOHHOM CJIOM HEHUPOHHON ceTH JOJKEH (QOPMUPOBATH
BxojgHble Beca IWg2 1 Hero pasmepHocThiO  9x(2X2), COOTBETCTBEHHO
OMUCHIBaIOIIME 9 ciymmaTeneil oHON rpymnmbl coryacHo mectomy dtamy HCJI (u3 6) k
TUIIEPBU30PY Yepe3 BUPTyaJbHbIC MAIIMHBI B BUJI€ B3aUMOCBSI3HM HEUPOHOB JJISI IBYX
COCTOSIHUM (3HAET — HE 3HAET) CEIbMOrO CJIOS B BUJE JBYX BEKTOPOB IIECTOT0 BXOAA
Pe(2).

35. Jnsa cempmoro  (CKpBITOTO) CIIOSI HEHPOHHONM CETH  JIOJDKHBI

dbopmupoBatbest Beca LWz, LW7,, LWrs, LW74, LW7s, LW7e ms kaxmoro
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pa3MEPHOCTBIO 1X9, COOTBETCTBEHHO ONMCHIBAOIINE 9 CilylaTenel OJHOM IPYyIIbl B
BUJIC B3aMMOCBSI3M HEUPOHOB Il BBIXOJOB CIIOEB a1-dg COTJIACHO BBITIOJIHEHHUIO
kaxxaoro 3tana HCJI x runepBu3opy yepe3 BUPTyaabHbIE MAILINHBI.

36. Jna ceapmoro  (CKpBITOTO) CIIOSI HEHPOHHOH CETH  JIOJDKHBI
dbopmupoBatbest Beca LW77 u3 a; ¢ yu€rom 3amaBaemoii (TpeOyeMoi) BpeMeHHOMN
auHuM  3aj1epkkn  [DL, koTopas Mopenupyer BpeMs peald3aluud KpUTEpHs
OCBEJIOMJIEHHOCTH CITyIIIATEeIIs.

37.  Jna ceapMoro  (CKpHITOTO) CIIOS HEWPOHHOW CETH  JIOJDKHO
dopmupoBatbcs cMmemieHne D7 , KOTOpoe XapakTepu3yeT CKOPOCTh IMPOTEKAHUS
MPOIIECCOB MPU OCYLIECTBICHUM Kaxaoro koHkpetHoro mara HC/ wnm, apyrumu
cioBamH, D7 ompenenser IMOPOTOBbIE 3HAYCHHS BEJIMYHHBI  CpadaThIBAHUS
(BBITIOJTHEHHS) CITyIIATEeNIeM KOHKPETHBIX JeiicTBHI Beex atanoB (D7 B maHHO# paboTe
BbIOpaH B unTepBaie 0,7-1.0 B cooTBETCTBUU ¢ TabmuIEeH 2.5, rje noka3aHbl MpaBuiia
PAaHXXUPOBAHMS CIIyIIATENICH U ONIPEEICHUS UX B TPYIIIbI).

38.  BpIxomamu HEHPOHHOM CETH JOJKHBI OBITh IIECTh BBIXOAOB Y1, Y2, Vs,
Y4, Y5, Y6, KOTOPBIE MOKA3bIBAIOT B3aUMOJICMCTBUE MPOILECCOB HA Kaxaom mare HC,
a TakKe Y7, KOTOpBIM OMpENesseT BO3MOXHOCTh JOCTH)KEHHUS 1IE€JId B BHUJC
HECAHKIIMOHUPOBAHHOTO JIOCTYIIA UJIU €0 HEBO3MOYKHOCTH.

Ora nperanm3arus komroHeHToB Mmojaenu (ModelUgrSZI.mdl) mis omenkwu
BO3MOXKHOCTEN peanusanuu yrpo3 HCJI k runepsusopy uepes BM B UCO ¢ UCH
npeacTaBiaeHa Ha puc. 3.14. YpaBHeHuUs 14 ONKMCAHUS OTAEJIBHBIX 3TANOB Ipolecca
HECAHKIIMOHUPOBAHHOTO JIOCTyINa K THUIEPBU30PY YEpPe3 BUPTyaJIbHbIE MAalIUHbI
B MH(POpPMAIMOHHBIX  CHUCTeMax oOy4deHuss ¢ uWHPOpMANKEH  CHEIUuaIbHOTO
Ha3HAYEHUs TMPEJCTABJICHbl B BHUJE CICAYIONIEH CHCTEMbl, HHTEPIPETUPYEMOI
COTJIACHO OMUCaHHOM Mojaenu HeipoHHo# cetu (3.2). [lepBoe ypaBHEHHE MOJCITUPYET
BO3MOXHOCTh Hcnoib3oBanusg HCJl yepe3 BUpTyalbHYH0 MallMHy K THUIEPBU30DY,
I7Ic ONPEICNISIONUM MOMEHTOM CIyKUT D1, KOTopwIii ompenesisier MOpOTOBbIC
3HAUCHUS BEIUYHMHBI Cpa0aThIBaHUS (BBIMOJTHEHHS) CIYyMIATEIeM KOHKPETHBIX

neiicteuii neporo stana (bl B manHo# pabote BbIOpaH B umHTepBaie 0,7-1.0 B
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COOTBETCTBHUH C TaONUIEH 2.5, T/ie moKa3aHbl IpaBUiia PAHKUPOBAHUS CITyIIAaTEIeH U
ompejieieHusi UX B rpymnmbl). BTopoe ypaBHeHHE MOJEIUPYET BO3MOXKHOCTH
ucnosbzoBanuss HCJl yepe3 BUpPTyarabHYH0 MAIIMHY K THOEPBU30PY M OHPEIECISIET
BepositHocth yrpo3 HCJ| npu oreHke cOCTOSHUS WH()POPMALMOHHOM CHUCTEMBbI
oOyueHust ¢ uHopmanued CHEeUUaTbHOTO HA3HAYEHHUS] TMPU  BO3MOXKHOCTH
BBIIIOJIHEHUS UMH JCHCTBUI IO BTOPOMY 3Taly (COOTBETCTBYET 3HaueHUIO Y1 Ha puc.
4.6). Tperbe ypaBHEHUE MOJETUPYET BO3MOXKHOCTH Hcmosb3oBanuss HCJ[ uepes
BUPTYaJbHYI0 MAaIlMHY K TMIIEPBU30pPY U omnpenenser BepostHocty yrpo3s HC/I npu
OLICHKE COCTOSIHUSI HMH(POPMALMOHHON cuUCTeMbl 00yuyeHuss ¢ uHpoOpMaImen
CIEUHUAIIBHOTO HA3HAYEHUS IPU BO3MOXKHOCTH BBIIIOJHEHUS HUMHU JEHCTBUI 11O
TpeTheMy dTally (COOTBETCTBYET 3HaueHHIO Y2 Ha puc. 4.7). UeTBepToe ypaBHEHUE
MOJEIINPYET BO3MOXKHOCTH Mcnojb3oBanuss HCJ[ depe3 BUPTyalbHYIO MalllMHY K
TMIEPBU30pY U omnpenenser BeposTtHocTH yrpo3 HCJ/] mpu oneHke coCTOsIHUSA
MH(POPMAITMOHHON CUCTEMBbl 00yueHUsI ¢ MH(OpMalUe CreruaaIbHOr0 Ha3HAUYCHUS
IIPU BO3MOXHOCTH BBIIMOJHEHUS UMU AEHCTBUM 110 4€TBEPTOMY 3TaIy (COOTBETCTBYET
3HaueHntio Y3 Ha puc. 4.8). Ilatoe ypaBHEHHE MOACIHUPYET BO3MOXHOCTH
ucnone3oBanuss HCJI depe3 BHUpTyanbHYH0 MAllMHY K THIEPBU30PY M ONPEIEISACT
BepositHoctu yrpo3 HCJ] mpum oreHke cocTosHUS WH(POPMAIMOHHOM CHCTEMBI
oOyueHusi ¢ uH(poOpManued CHEeUUaTbHOTO HA3HAYEHHUS TMPU  BO3MOXKHOCTH
BBITMIOJIHEHHSI MU JIEUCTBUH 1O MATOMY 3Tamy (COOTBETCTBYET 3HaUEHUIO Y4 Ha puc.
4.9). lllecroe ypaBHEHHME MOJEIHMPYET BO3MOKHOCTH ucmnonb3zoBanus HC/I uepes
BUPTYAJIbHYIO MalIMHY K THIEPBU30PY M omnpexaenser BepostHoctu yrpo3 HC/I npu
OIICHKE COCTOSTHUSI HMH(POPMAIMOHHON CHUCTeMbl 00y4deHuss ¢ uHboOpMaIen
CHEIUAIbHOTO HAa3HAYEHUS MPU BO3MOXHOCTHU BBIIIOJIHEHUS MMHU JEUCTBUU IO
niecToMy 3Tamy (CooTBeTCTBYET 3HaueHuto Y5 Ha puc. 4.10). Cenpmoe ypaBHEHUE
OIICHUBAET COCTOSIHUE WH(MOOPMAIIMOHHONW CHUCTEMBI O00yueHuss ¢ uHpOpMaIHMen
CHEIUATbHOTO HA3HAYECHMSI U OMNpENeNsieT KOJUYECTBO MPOWUJEHHBIX JTAaloB B
3aBUCUMOCTH  OT  BO3MOXXHOCTM  KOHKPETHOM  rpymmbl  (COOTBETCTBYET

MOJIOKHUTEIIBHOMY 3HaueHuto Y6 Ha puc. 4.11 u omnpenenser HOMep Tpynnbl IpH
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bopmupyemom npoduiie pazrpaHUUEHUs TOCTYTIA [0 TEXHOJIOTUN «TOHKUH KIIHEHT)).
Ha puc. 4.12 nokaszaH npumep, A€MOHCTPUPYIOIIUN BO3MOKHOCTb OCYILECTBIICHHUS
IPYIIION C ypPOBHEM MOATOTOBIEHHOCTH 2 (OCh OpJAMHAT) JUIIb IO TPETHEro 3Tamna
HCJ] (ocp aOcmucc) Ha OCHOBE KpUTEpUs YCTOWYMBOCTH 1O JIsSmyHOBY.
OTpunaTtenbHble 3HAYEHUS Y6  ONpEAeNsiOT HEBO3MOXKHOCTh  IPEOIOJICHUS
BbIOpaHHOM C3U Mo TEXHOJOTMM «TOHKHI KJIMEHT» HauuHas ¢ 4 3rama, TO eCTh
CBUJETENBCTBYIOT, 4TO Bce Kpurepuu JlamyHoBa otpumarensHsl U CPJ[ B menom
ycroitunBa k HC/] k runepBu3opy 4epe3 BUPTyalbHYIO MAallMHy B HH(POPMALIMOHHON

cucrteMme o0ydeHus ¢ MHpopmale crenralbHOrO Ha3HAYCHUSI.
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Ipunoxenne B. AKTbI BHEIpEHUS

AKIIMOHEPHOE OBILIECTBO
«HAVYHO-UCCIIEJOBATEJIbCKUM MHCTUTYT
UH®OPMALIMOHHBIX TEXHOJIOT Mki»

(AO «HAUUTY)

Poccus, 170100, r. Tseps, yn. Anapes [emenTbeBa, 10M 3,
Ten. (4822) 34-52-17, 35-79-80, dakc (4822) 35-79-80
http://www.niiit.tver.ru, E-mail: niiit@niiit.tver.ru,
OKITIO 07551973, OI'PH 1126952002825, MIHH/KIIIT 6950145750/695001001

YTBEPXJAIO

['enepanbHBIA TUPEKTOP

AKT

peanu3aliy Hay4YHBIX Pe3yJIbTaTOB, MOJTYyYEHHBIX B JHUCCEPTALIMOHHOM
uccienoBanun 3MEEBA Amnatonuss AHATogbeBHYa Ha COHUCKAHHE
y4€HOM CTeNeHM KaHAWAAaTa TEeXHUYECKUX HayK Ha TeMy «Momenu u
METOJl pasTpaHUYeHMsl JOCTyNa Ha OCHOBE BUPTYaJbHBIX MAIIHMH IIPH
00y4eHUH ¢ UCTIOIb30BaHUEM HH(OOPMAIMH CIIENHUATBLHOTO Ha3HAUESHHUS»

Komuccns B cocraBe: IpeicenaTeNsi - 3aMECTUTENSI TeHEPAIBHOIO
aupekropa 1o pexuMy u OesomacHoctH A.Il. IlyruHa; 4jleHOB KOMHCCHH:
Ha4YaJlbHAKA OTHeNa 110 IPOTHBOJAEHCTBHIO HHOCTPAHHBIM  TEXHHYECKHM
pasBenkaM M TexHH4YeckuM cpencrtBam 3amuTel C.H. I'onuaposa, crapiuero
Hay4YHOTO  COTpy[JHHKA OTJAeNa CHCTEMHOTO IPOEKTHPOBAHUS  HAay4HO-
HCCIIeIOBATEIbCKOTO  yNpPAaBJIeHMs, KaHAWAATa TEXHUYECKHX HayK, IOLeHTa
A.H. 3apy0uHa cocTaBuia HaCTOSIMK aKT B TOM, YTO pa3pabOTaHHBIE B PaMKaX
AUCCEPTALMOHHOrO HCCleoBaHusl 3MeeBa AHATONMsI AHATONBEBUYA HA TEMY
«Mogeny 1 METO pasrpaHMYeHHs! 0CTyIa Ha OCHOBE BUPTYaIbHBIX MAIIMH IIPU
00y4YeHUM C HCIIOIb30BaHUEM HH(DOPMALWHU CIIEIUAIbHOTO HA3HAYEHHUSY» MOIEb

OLIEHKH YCTOMYMBOCTH HMH(MOPMALMOHHON CHCTeMBbl 0OydeHMs ¢ MHpOpMaIHeit
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2

crienuanbHOro HazHavyeHus K yrposaMm HCJI u Mozjens OLIEHKH peanu3aliiy yrpo3
HCJI x runepBusopy 4epe3 BUPTyallbHble MANIAHEI B HHQOPMAIIHOHHYIO CHCTEMY

oOyueHus: ¢ WHOpPMAMEN CIEUATHFHOr0 HA3HAYECHHUS peanu30BaHbl B paMKax
CY OKP «Cenexuus-HUANUT.

Hpe}ICCJIaTeJIB KOMHCCHHU:

3aMecTuTeIb FEHEPAJIPHOI'O MHMPEKTOPA I10 PEXKUMY U 0e30macHOCTH

% AL Ilyrun

Hauanpauk oTAaesa 1o HpOTHBOI{CﬁCTBHIO HWHOCTPaHHBIM

YjieHbl KOMUCCHUH:

TEXHHYECKHM pa3BeiKaM U TEXHUYECKUM CPEACTBAM 3alllUThI

C.H. I'onuapos

Crapumii Hay4HBIH COTPYIHUK OT/EIa CHCTEMHOTO IPOEKTHPOBAHUS
Hay4YHO-HCCIIEI0BATEIBCKOTO YIIPABICHHS
KaHAUJaT TeXHUYECKUX HayK, JOLEHT

A.H. 3apybun
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VTBEPXIAIO
3amecTuTe/b HavaIbHKUKa Boennoii akagemun BKO
ynf):yﬁeG ﬁoﬁ:ﬁ"‘ﬁquuoﬁ pabor
HONKOBHHMK
: ; B.Tukmiaes
«Z» #oddps.  2021r.

AKRT
O peain3alii OCHOBHBIX PE3YyJIbTAaTOB ,ZII/ICCGpTaLIPIOHHOﬁ pa6OTI>I Ha TEMY
«MoJienu U MeTo[, pasrpaHu4eHus JOCTYyIa Ha OCHOBE BUPTYaAJIbHBIX MAIlIUH ITPU
O6y‘-ICHI/II/I C UCIIOJIb30BAHUEM I/IH(bOpMaHI/II/I CIICLIUAJIBHOTI'O Ha3HAYCHU
MIOJIMOJIKOBHKKA 3MeeBa B BoeHHOM akageMuu BO3I[}’LLIHO-KOCMH‘{GCKOI‘/’I

o6opons! um. I'.K. XKXyxkosa.

Komuccuss B cocrtaBe: Tmpejceaaress — HadaJlbHUKA Y4eOHO-METOIUUYECKOro
oT/esa, KaHauaTa BOCHHBIX HayK, JOLEeHTa MoJIkoBHUKa [IpemnHa AWM. u 4ieHOB
KOMMCCHHU: HaudanbHUKa Kadenpbr Ne8, kaHaugaTa BOEHHBIX HayK, ITOJIKOBHUKA
BaiibakoBa A.B., momenra kxadpenpsl Ne 8, kanamgaTa BOGHHBIX HayK Mpodeccopa
MopenkoBa B.A. COCTaBWJIa HACTOSIIIMA aKT O TOM B paMKaX CBOEro
JUCCEPTALIMOHHOTO HCCleoBaHus 3MeeB A.A. mpeiokul (opMaIbHYIO MOJeb
HapYLIATEJIs, YUUTHIBAIOLIYIO CIIEUU(PUKY TEXHOJOI'MH TOHKOrO KJIHEHTa Ha OCHOBE
BHPTYQJIbHBIX ~ MAIIMH M [O3BOJIAIOUIYI0  (OpPMUPOBaTh  KauyeCTBEHHbIE U
KOJINYECTBEHHBIE MapaMeTpbl C MX B3aMMOCBS3SIMH, YTO IO3BOJISIET B HEKOTOPBIX
Cllydasx CHWIKAThb MapaMeTpbl HEONpeAeIEHHOCTH [0 Hyls s JajdbHeHIIero
obecrieueHusi pamXUPOBAaHUS CIyIIaTeJIed IO OTAENbHBIM [pyNNaM Ha OCHOBE
OLIEHEHHBIX KOMIeTeHIH# /it hopmupoBanus npodpuieid CP/I.

Pa3zpaboTranHasi MoJenb OLIEHKM BO3MOXHOCTH st peanusauuu yrpos HCJI B
MH(POPMALMOHHBIX CHCTeMax o0ydeHus ¢ nHdopMalueil crienralbHOro Ha3HaYeHHs K
TUIIEPBU30PY Yepe3 BUPTyallbHble MAIlMHBI, ONHPAIOLIAACS HA  Pe3yJbTaThl
SKCIIEPTHOM OLEHKH He(OopMalH30BaHHBIX OTBETOB CIlylIaTeNied 10 TecTy 3HAHHUH
pa3IMuHBIX KOMaH[ JUlsi OIpeJeseHHs OCBEIOMIEHHOCTH ClyliaTellell Ha OCHOBE
KpUTepueB, 6a3upyeMbIx Ha TpaBHIaX HEYETKON JIOTUKH B COOTBETCTBHU C METOIOM
CyMMHUpOBaHHUs HeueTkux uucenl ¢ L - R npaBuioM ©u HCHOIb30BaHUEM
pe3yJIbTUPYIOLICTO IIOKa3aTeyss METOAOM ILEHTpa CyMM, Jaromias BO3MOXHOCTH
PaHKMPOBaHHs HA TPU IPYIIBL. DTO JAET BO3MOXHOCTH MOBBICUTH 3P()EKTUBHOCTH
CHCTEMBI pa3rpaHryeHus JOCTyNa U COKPATUTh BPEMsi HACTPOUKH npoduiiei, a Takxe
OCYIIECTBIISITh CMEHY Mpoduiiell B MUHUMAJIBHO KOPOTKOE BpeMs.
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OKoHOMHUYECKHH  >hdeKT jgaHHOM  pabOThl  ONPENENAeTCs  HEHHOCTBIO
3allMLIaeMol HHPOPMALMK U OnpefenseTcs Bbicokol ycroitunBocTeio K HCJI yepes
BUPTYaJIbHYIO MalllMHy K MIIEPBU30PY ¢ MHHUMAJbHOH (MopsaKa 10 C) CKOPOCTBIO
MOHUTOPHUHIA CUCTEMBI PA3TPAHUYEHHS JIOCTYIIA.

[Ipn nposeneHuH 3aHATHH Mo aucuuiUiiHe — «3ammra HHGOpPMALMK» Ha
Kadenpe ABTOMATH3MPOBAHHBIX CUCTEM YIIPaBIeHUs (U CBSI3M).

HpencenaTem) KOMHUCCHUH: HauanpHuk y‘—IC6HO-MeTOIII/I‘{eCKOFO oTAeia,
KaHAuJaT BOCHHBIX HAaYK, JOLICHT

ITOJIKOBHUK
A. Jlpemnx
YsieHbl KOMUCCHHU: HauaneHuka kadenpsr Ne 8,

KaHOuaaT BOCHHBIX HaAYK

TIOJIKOBHUK
%’ A. baiibakoB

Jouent kadenpsr Ne 8,

KaHOuaaT BOEHHBIX HAaYK, MPOMLCCOp

B. MopeHnkoB
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VYTBEPXIAIO

pextop ®I'BOY BO

BIJITY um. I'.®. Mopo3osa

AT.H. - JIpanamox M.B.
«Z24» 72 2021r.

AKT BHeIpEHUS

pe3yJbTaTOB JuccepTalud 3MeeBa AHATONMs AHATONBEBHYA HA TEMY:
«Mogenu 1 METOJ pasrpaHUYeHUs JI0CTyIla Ha OCHOBE BHPTYaJIbHBIX MAIIHUH IIPU
o0y4eHHHM C HCIONB30BaHMEM HH(MOPMAIMU CIIELHANBHOTO Ha3HAYESHHSD»
(Crmenmansnocts 2.3.6 — «MeTomsl W CHCTEMBI 3aIUTHl  HHGOPMAIHH,
uH(pOpMaIMOHHAs 6e30IIaCHOCTE)

B pamkax guccepTanuMoHHON paboTsl  3meeB  A.A.  TIpeTOXHII
OPHTHMHAJBHBIH METOJ pa3rpaHWYeHHUs] [OCTyIa, BKIIOYAIOMIMNA BO3MOXXHOCTH
pacrpefieneHus 00y4aeMbIX 0 rpyIaM Ha OCHOBE HCIIOJIb30BaHUS BUPTYaTbHBIX
MalIlldH, 49TO COKpAIlaeT BpeMs, CBS3aHHOEe C HACTPOWKOW MapaMeTpOB CHCTEMBI
nepes INpOBeleHWEM 3aHATHH. Takoi MeToJ] COBMECTHO C pa3paboTaHHBIMU
aBTOPOM MOZESMH MO3BOJIIOT MOBBICUTH 3()(EKTUBHOCTH 3aIlUTH HH(GOPMAIHH
OT HECAHKI[MOHMPOBAHHOTO JIOCTyIla 4Yepe3 BHPTyalbHblE MAIIUHBI K
THIIEPBU30DY.

JanHblii MeTON M MoOJend OBLIM HCIONB30BAHBI ISl OCYIIECTBICHUS
pasrpaHuYeHHs JOCTyma K HMHGpOpMalLuu B Iporecce OOy4eHHUs CTYAEHTOB B
OI'BOY BO «BI'JITY umenu I'.®@. Mopo3oBay, 0CyLIECTBISIEMOT0 COTPYIHUKAMHU
Ilentpa UH(GOPMAIMOHHEIX TEXHOJIOTHH, YTO COKPATHIO pacXojsl IO
BOCCTaHOBIIeHHIO MH(popManuu Oonee yeM Ha 30%, a Taxke ObUTA MOJHOCTHIO
yCTpaHeHa HECBOEBPEMEHHOCTh HacTpoiiku mapamerpoB CPJl mpu moarotoBke K
3aHATHSM.

Taxoke MeTon U MoJienH, pa3paboTaHHbIE B XOJE TUCCEPTAIIMOHHON paboThI
3meeBa A.A., HUCHIONB3YIOTCS Hpud OOY4YeHHH CTYIOEHTOB Ha Kadexupe
BBIYUCIIMTENBHON TEXHUKH X WHPOPMAIMOHHBIX CHCTEM TII0 AUCIMIUIAHAM
«AIMUHHCTPUPOBaHHE  UH(POPMAIMOHHBIX  cucTeM» U  «be3omacHocTh
UH(OPMAITHOHHBIX TEXHOJIOTHIA U CHCTEMY.

Pa3zpaboTaHHblii MeTON ¥ IPEUIOKEHHBIE MaTeMaTHYeCKUe MOJENN
TO3BOJISIOT COKPATHTh BpeMsi Ha ompenenenne coctosuus CPJ[ no 107c, uto maér
BBIMIPBIII B 3KOHOMHH CPEJICTB OKOJO MH/UIMOHA pyOned B TOx 3a CUér
MCTIONIB30BaHuUs IporpaMMHoro obecredenust aimst OBM Ne2019610819, a taxxe
nosbimaer 3¢dexkruBHocts CPJ] or HCJ] depe3 BuUpTyalbHblE MaIIMHBI K
TUIIEPBU30DY.

W.o. 3aBemyromiero kadeapoi
BBIYUCIIUTEIIBHON TEXHUKU U
UH(OPMAIIMOHHBIX CHCTEM, K.T.H.

- //“D E.A. AurkeeB
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IIpunoxenne I'. CBueTEILCTBA HA TPOTPAMMHOE OOCCIICUCHHE

REARERR

CBUAETEJBCTBO

0 TOCYA4pPCTBCHHOM perHcTpauun nporpamms aas 9BM

Ne 2021615168

«IlporpaMmHbIi KOMILTIEKC OlleHKH 6€301aCHOCTH cepBepa»

Npasootrazeren: Pedepanbhoe 20cyoapcmeeHHoe KazeHHoe
6OCHHOE 0DPA306AMETLHOEC PUPEHCOCHNUE BHICUIE0
oopazosanus «Boennan akademus 6030yUHO-KOCMUYECKOU
oboponvt umenu Mapuwana Cosemcrxozo Cowsa I'.K. Kykoeay
Munucmepcmea oboponst Poccuiickou @edepawuu (RU)

astopw: Jepesannoe Anopen Muxaitrosuy (RU), 3mees
Anamonuit Anamonvesuy (RU)

Zanaxa Ne 2021614133

Jara nocTyniacHua 26 MaprTa 2021 r.
Jlata rocyIapcTReHnol perncTpausn
5 Peectpe nporpas wis I8M 05 anpensn 2021 2.

Pyxosooumens Dedepaivioi cayneon
N0 UHMENICKMYQILHOE CODCMBEHHOCMU

I 1. Heaues
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POCCHHCK AT GEIEPAFS

CBUAETEJBCTBO
0 rocylapcTBeHHOW perucrpauuu nporpammel aias 3BM

Ne 2021615666

«ITporpaMMHBIH KOMILJIEKC AHAJIN3A H OUEHKH
K02 PHUHEHTA FOTOBHOCTH NPOrPAMMHBIX CHCTEM 3ALHTHI
uadopmamnn B ACY cnennaabHOro Ha3Ha4eHHs»

Mpasoodnatareis: PeOEPaiIbroe 20CY0apcmeenioe Ka3eHHoe 60ennoe
obpazosamensroe yupescoenue epicuiezo odpazosanus «Boennasn
akademus 6030VUHO-KOCMUYecKoi oboponst umenu Mapwana
Cosemcxozo Coioza I'.K. Kykoean Munucmepcmea oboponst
Poccuiickou ®edepayuu (RU)

Anropw: Hedepee Heops Anexceesuy (RU), 3mees Anamonuit
Anamonsesuu (RU)

Zaneka Ne 202 1614836

Jara nocrynacnna 06 anpeas 2021 r.
Jlara rocyIapcTBCHHON PerucTpainy
s Peectpe nporpawm 11a 9BM 12 anpenn 2021 2.

Pyrogodumens Dedeparbnoit caynconi
MO UHMETAEKMYATBHOT CODCMBERHOCHN

1. Heaues
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ﬂﬂ@lﬂ,ﬁ_ﬂ@ b IR P.A‘IELIIiI

CBUAETEJbBCTBO

0 roCyJIapCTBEHHOHW permcTpanmuu nporpammsl aas DBM

Ne 2019610819

IporpaMmuoe cpeacTBO Pa3paboTKi Moje el B MeTo1a 105
AHAN32 PHCKOB HApyIeHHs HHPOPMALHOHHO# Ge30nacHocTH
B HH(OPMAIHOHHBIX CHCTEMAX CEUHAILHOTO HA3HAYEHHS

[pasooGnasarens: 3meeé Anamonuit Anamoisesuy (RU)

Awtopes: 3meee Anamonuit Anamonvesuu (RU),
Jlaeaunckuit Bareputi Buxkmoposuy (RU)

Jaseka No 2018662774
Jlara nocrymerma 06 nosiops 2018 .

Jlara rocyaapeTREeHHOM PErHCTPALMH
& Peectpe nporpasy 1z IBM 18 ansaps 2019 2.

Pyxogooumens Pedeparbnoi cyscovi
1O UNMELIERMYATLHOU COOCMECHHOCIIN

C/’e 0 Ca a s 1. Hewuee
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POC cmmmﬂ QE)TEPAHIEEE

CBUAETEJLCTBO

0 rocyJapCTBeHHOM perucTpauuu mporpammbl ais Y9BM

Ne 2022617810

IIporpaMma KOHTPOJIsl EJIOCTHOCTH NPOrpaMMHOT0
o0ecnedyeHust

Tpasoobnanatems: PedepanbHoe 20cy0apcmeeHHoe Ka3eHHOE 60EHHOE
obpazosamenvHoe yupecoenue evicuiezo oopazosanun «Boennan
aKaoemusa 6030yuiHo-Kocmuyeckoii oboponst umenu Mapwana
Cogemckozo Cowsa I'. K. Kyxoea» Munucmepcmea 060ponsi
Poccuiickoit @edepayuu (RU)

Astopsi: Apandeee Anexcandp Cepzeesuy (RU), 3meee Anamonui
Anamonvesuy (RU), Karunxun Apmemuit Buxmopoeuy (RU)

3asexa Ne 2022616644

Jlata noctynnenus 12 anpeJis 2022 r.

Jlata rocy1apCTBEHHOM perucTpaLuu

8 Peectpe nporpavm s OBM 26 anpens 2022 2.

Pyrogooumenv Pedepanvroii cryxncovl
Y10 UHMENNeKMYANbHOU COOCMEEHHOCMU

)

/@QZ, 10.C. 3y60s
Vi
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POCCHMCKASA GEIEPAIIRLA
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it perncTpauun nporpammbl aas DBM
2022617745

CBUAETEJBCTBO
Ne

0 rocyaiapCTBeHHO
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