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TOWKEHT AXBOPOT TEXHOJIOTUAJIAPA YHUBEPCHUTETH
XY3YPUAATH WIMMH JAPAXKAJIAP BEPYBYH
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XAJIMYPATOB OMOHEBEOI YTAMYPATOBUY

AXBOPOT XAB®CH3JINTH KYPCATKHY BA ME3OHJIAPU
THU3UMHUHHA MAKJUIAHTUPHII YCYJIJIAPH BA AJITOPUTMJIAPH
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KHPMIUI (pancada qoxropn (PhD) auccepTanHACHHHHT AHHOTAIIAACH)

HMucceprauua MaB3yCHHHHr Aoasap6amrm Ba 3apyparu. JKaxoHna
axGopoT TEXHONOTMANapHHM OMMaBHi Tap3fa HIUIA0 YHMKMIN Ba 3KCIUTyaTauus
STHII JXKaNa/IMK OWIaH pHBOMUIAHMIUM YHra OynamuraH xaBdnap COHMHHMHI
opTHuura onub KeJIMOKAA, xymnapaH «McAfee KOMNaHMACHMHMHT CTaTMCTHK
MamIyMOTHra Kypa, 2017 iimnga nxyHE Oyiimya kuOepXKHHOATYHIHKAAH
KEATHPWIraH 3apap MHKAOpH 2014 #imnrura xaparauga 35 % ra owmran»'. Iy
JKuXaTAaH ax6opor TH3MMiapM XaBQCHINMMrMHM Gaxonmaml Ba  YHHHT
CaMapajIOPINTMHY  OLIMPHII BOCHUTANAPHHM MIWIA0 4YMKMIUra Karra 3bTHOOp
KapaTwiMokaa. By liyHanumaa puBoiaHraH Mamiiakatnapaa, xkymwianad AKIL,
Poccus ®epepaumscu, Kanana, Ppanuma Ba Gowmka nasnatinapma ax6opoT
TeXHOJIOTHANIapHHH Tanab AapaxacHaa HULUTab YHKUIL Ba ax60opoT XxaBGCHIMHIUHU
Oaxonaml HMKOHMATHHM GepyBuH ME30HMApPUHHM APATHII MYXHM aXaMHAT Kach
3TMOKIA.

Xaxonna  ax6opor xaBdcuIMrH  KypcaTKud Ba  Me3OHJIapHHH
mMaK/VIAHTHPHIN Xamja yaap acocuaa ax6opor TH3MMHK XaB(cH3mMruHM Gaxonam
ycyinapHH Muuia6 uMkMmira HyHanTHpHIraH WIMHIH-TQAKMKOT HIUIapH ONHG
6opwimokaa. JKymaanaH, ax6opor xaBdcH3nMruHu 6axonampa, axGopoT TH3UMH
KOMIOHEHTNIApH, aIMalIMHWIAOHIaH MaBJIyMOTJIap XYCYCHATIAapHHH 3bTHGOpra
ONraH XONAA, XaB(hCHIMHK NPOUNHUHH TaHall, aX60POT TH3UMH KOMIOHEHTIApH
Ba XaBCHINMHK Me30HIapHHHHT YCTYBOPJIMTHHHU 3B5THGOpra olraH Xoaa, ax6opot
XaB()CHINMUIMHY Ha3opaT/Ialll YCYJUTADHHH HULTA0 4MKHII MyXuM Basudanapaau
xucobnanangu. Ly 6mnan 6upra, ax6opor XaBpcuanurmuu 6Gaxonam acocuaa
TAIKHIOT ax6opor XaB(CHIMHIHHH 6owkapHm JKapa&HnapHHH
TaKOMWLIAIITHPHILHY WIMHIt acocnam 3apyp xucobaHMoKaa.

PecyGnuxamu3ga naBmar Ba XyxamMk Gollkapys oprawrapuaa axGopor
TEXHONOTHANAPHHH  PUBOMJIAHTHpHWI  OwiaH Gup  karopma  ax6opor
TEXHOJIOTHANIADHHK TaXOHIMapAaH XHMoOsnallra Ba ynapHH Gaxonaml ycyn Ba
BOCHTA/IaDHHH TaTOMK 3THIIrAa KapaTWiraH KeHr KaMpOBJIH 4opa-TanGupnap
amanra omMpHIMoKaa. 2017-2021 fiunnapaa Y36exucton Pecry6nnkackuu aHana
PHBOXNAHTHPHIN G¥iinia XapakaTiap CTpaTerHACHAa, KymlajaH «...ax6opor
XaBpCHIMMIHHM  TabMHHMAam B2  axGOPOTHH.  XMMOANA  TH3MMMHM
TaKOMHLNAWITHPHIL, aX60pOT COXAaCHAarH TaXAHAjiapra KapIiH ¥3 BakTHHOa Ba
MyHOCHO KapIIMnuMK KYypcaTdil, ... HKTHCOMMET, HXTHMOHH coXa, Gomkapys
TH3MMHra  axGOpPOT-KOMMYHHMKALUMA  TEXHONOTMANAapMHM  JKOPHH  3THIN?
pasudanapu Genrwianrad. Maskyp BasudanapHu amanra OLIMPHIN, >XYMJIAJaH
TAWIKKUNOTIAPHUHT ax60poT XaBCHITHIHHM 6aX0Nalifa KYpcaTKHd Ba Me30HNap
TH3UMHHH TaKOMWUIAIUTHPUII MOAC/UIAPH, YCY/UIapH Ba AanropHTMIIapUHH
ApaTHI MyXuM MacananapaiaH 6Hpu XucobnaHanu.

VY36exncron PecnyGmuxacu IMpeaunentunuur 2017 iiun 7 despangaru

;http.l/www tadviser.rw/index.php/Crarsa:TloTepy_opramsamit_oT_KeGCpNpeCTYHOCTH
$136exutcron Pecny6amxacy Ipesunesra 2017 fun 7 despangarn [d-4947-con «V36exucron Pecnyﬁmaunm\
AHAla pHBOXAHTHPHI G§ikiria Xapaxatnap crparernicy THFpacaa» ru GapMoHn
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T1®-4947-con «Y36exucron Pecnybnukacunu swaga pusoskmanTHpum 6¥ituua
Xapaxatnap crpareruicu TYFpucHIa»rH, 2018 #un 14 maptaarn I1d-5379-con
«Y36exkucTon Pecnmy6inkacuHHHr nasJiaT XaB(CHIIHIH TH3HMHHH
TaKOMHITAMITHPHII Yopa-TanGupnapy Tyrpucuaanry sa 2018 #iun 19 despanmarn
. T19-5349-con «Ax6opor TexHonormsamap: pa KOMMYHHKaLHANIaDH COXacHHH
fAHaNA = TAKOMWJUIAINTHPHIN 4OPa-TanGHpNapu TYrpuchua»rd  apMoHnapH,
2018 iun 21 Hos6pmarn TTK-4024-con «Ax6opor TexHOMOrHANAapH Ba
KOMMYHHKAUMANAPHHUHT XOPUH 3THMHMIMHU Ha30paT KWIHIL, YITapHH XUMOS
KWIMII TH3MMHHH TaKOMWUTAWTHPHIN 4opa-Tanbuprapu TYrpucuaath Kapopu
Xampa Maskyp ¢aonustra TerMmnn Gouwika MebEpHii-XyKyKHH XyXokaTnapaa
Genrunanran Basudanapuu amanra OHIMPHIIAA Ma3Kyp AMCCEPTAlHA TAAKUKOTH
MabllyM iapakaqa XM3MaT KUiaay.

TapxuKoTHHEF peciy6inka ¢aH Ba TexHONMOrMAAApH PHBOAIIAHHMIIH-
HHHT ycTYyBOp HYHanmmaapura MOCIMIH. Maskyp Tagkukor pecry6inmuka ¢an
Ba TeXHONOruANAp puBONNAaHMMHHUHT IV. «Ax6opoTnamrTHpuin Ba ax6opoT-
KOMMYHHKAIMA TeXHONOTHANADHHH PHUBOXJIAHTHPHII® YCTYBOp HyHAIHLIN
Aoupacuna Gaxapuran.

YAMMOHMHr  YpraHwiramauk gapakacn. AxGopor XaBcuznura
KYPCaTKiY Ba ME30HNAPHHH HILTA6 HKUII 6yiinua kynna6 gaBnaTnapEHHT TypIH
TAlIKWIOTAapH  ONHMNApH  TAAKHUKOT  ONHG Goprannap, XymnaaaH
A.A. Bapdonomees, B.B. Homapes, MLJL. Kanyxckui, AXMyxaMeI0oB,
O.I'. Bepectuena, 10.41. Camoxsainos, B.M. I'epacumos, A.H. INasnos,
B.®. Wansrun, JI.I1. 3erxaa Ba 6omxa OJIMM/IAP HIITApHHU KYPCaTHIU MYMKHH.

VY3bexucronna T.®. Bekmyparos, M.M. Apunos, C.K. Fanues,
M.M. Kapumos, P.X. Xammamos, II.T. MyxammanueBa Gomraumurumars HaMui
HAaMoanap TOMOHHZAH SKCMEpTNap Xynocanapu Aacocaa Ounmmuap 6a3acHHM
AKJUIAHTHpHIL, ax6opor XaBICHANMHIHHH KypcaTkny Ba ME30HJIAPHHH
WAKTaHTHPHI, XaMAa aX60pOT TH3NMM XUMOANAHTAHIHIHHY Gaxonaul ycysutapH
Yprauud ynkwiran.

Xosupru KyHna axGopor XaB(CHINMMIMMM GaXOMAIHHMHT KypcaTkHy Ba
ME30HNapHHH MapKasnaliraH XONAA2 OKCHEPTAap XyJIocanapH Ba TAIIKHIOT
ax6opoT xaBdcuamHrH ME30HJIAapHHHHI YCTYBOP/NHIH XaMAa ax0opor TH3HMH
KOMNOHEHTIApHHUHI  XYCYCHATIADH  acoCHAa  Gaxo/nall  YCyJUIapHHH
INAKUIaHTHPHIN €TapiH Aapaxana YpraHuwiMaran.

AMcceprauns TaAKHKOTHHHMHT ANCCEPTALMA Gaxapuiran onuit TALANM
MyaccacacMHMHI WIMHI-TAAKHKOT MILJIAPH pexanapd 6unaH GOFIHKIMIH.
HAucceprauma Tankukot TouwkeHT ax6OPOT TEXHONOTMANAPH YHHBEPCHTETH Ba
TATY VYprawu ¢uwrmuanunuur nnMuBl-TaKMKOT HMIUIApH pexacuHuHr Ned4-019
«Ax6opor xaBdicHanmurH kYpcaTkua Ba ME3OHWIAP TH3MMIIADHHH IAK/UIAHTHDHIL
MyaMM&IapHHMHI‘ Tankuk»  (2012-2016) Ba  Ne636-16  «Ax6Gopor
KOMMYHMKaUMA TH3UMIapd ax0opor XaBdcH3nMrHHH GaxonoBuu Jgactypuit
TabMHHOT Hua6 wukum» (2016) Maesynapuparu Jjofuxaltapy AOHpacHia
GaxxapunraH.

TaaxnKoTHHHr Makcagn axGopoT XaBICHINMUIK KYPCATKUY BA ME3OHNIApH



TH3MMMHH WAK/UIAHTHPHII Ba ax60poT TU3WUMH XaB(cH3MHrHHM OGaxomam
YCyJUIapH Ba BOCHTANapHHM HiLNab YHKHIAaH HOopar.

TaaKHKOTHHHT Bazudanapu:

ax6opoT XaBcHINUrHHM Gaxomnam >xapa¥HHHHM XyCyCHE Ba KHCM-TH3HM
KOHLIENTYyaJl MOAEJNIapHHH HIILNa6 YHKu;

ax6opoT XaBGCHINNIU KYPCATKHUY Ba ME30HIapH TH3HMHHHHT (yHKUHOHAN
Ba HHdopMaLHOH MOIEJUTapHHH APaTHIL;

ax6opoT XaB(CHIMUIH KYPCATKNY Ba ME30HIapH TH3HMMHHH IaKJUIaHTHPIILI
QNTOPHTMHHH HILTA0 YHKHII;

axbopoT TH3HMH KOMIIOHEHTJIAPHHHHT XaBPCHINHK 6YiHya ycTyBOpIHKIapy
acocuga ax6opoT TH3UMHHH Gaxonaill YCyNTMHH HILTA6 YHKHII, ‘

ax6opor xaB{CHMMrHHM Oaxonaml TH3HMMHMHMHI JacTypuli BOCHTacHHH
ApaTHIL. .

TaakuKOTHHHr o6bexTH cHpaTHma ax60poT TH3UMH XaB(CHINTHIMHU
6axonal xapaéHH OJIMHIaH.

TaaKMKOTHHHI npeaMeTH cudaTuga ax6opor XaBGCHINMMIH Ky¥pcaTkuy Ba
Me30H/IapHHH LIaKNNAaHTHPHII XaMja ymap acocupaa ax6opoT XaBCH3NMHIHHM
6axonaul ycysnapH Ba ajlrOpHTMIIapH OJIHHTaH.

TaaKHKOTHHHr ycyjapu. TankHKOT kapa&Hupma ax60poT XHMOsSNAHraH-
JIMTHHH TaXJIWI KWIMIN YCyJulapH, HOpaBHIaH MaHTHK Ba HOpaBllaH TYIUIamJap
Ha3apHACH, rpajnap HasapuacH Ba o0BekTra HYHamTHpWIraH macTypiamjaH
¢oitnanannaray.

TagKHKOTHHHI WAMHIT SHCWIMIK KyHnaarunapaas ubopar:

TAIIKWIOT Ba YHUHr ax0opoT TH3HMH KOMIOHEHTNAPHHMHI XyCYCHATIApH
acocHa ax60poT TH3MMH XaBOCHINHTHHHHT XYCYCHIt Ba KHCM-THU3HM KOHLIENTYan
MOAE/UIapH MILNAa0 YHKWIraH; .

IDEFO Ba IDEF1X MeTomonormicH OpKanu axGopoT XaBCHINHrHHH
Gaxonam KypcaTkiu Ba Me30HNapH TH3UMHHH WAKUIAHTHPHIIHUHT (yHKIHOHAN
Ba HEQOPMALMOH MOZE/TAPH HILNAG YMKWIraH;

Gannap Gepun, pyr6anam Ba HOpaBIIAH MAHTHK HA3apUACHHHHT «MaMaanmu»
yCynnapy Ba 3kcnepTnap XynocacH paamMuaa ax6opor xasgeuznurunn Gaxonam
KYPCaTKH4 Ba ME30HJIAPHHH MAK/UIAHTHPHII YCYIIH ULat YHKUATAH;

ax60poT TH3UMH KOMIOHEHT/IAPHHUHT XaB(CHNMHK Gyituua yCTyBOpAMKIapH
acochzia ax6opoT TH3UMUKY Gaxonall yCyu HILNad YHKIIraH;

ax00poT TH3UMH XaBQCHINMIHHMHL XYCYCHii Ba KHCM-THM3MM KOHLIENTyan
Monemtapy é&ppamupa axGopor xaBcHM3NMMIMHK Oaxonaml KypcaTkHy Ba
ME30HMapH TH3MMHHH IIAKUIAHTHpHII, ax6opoT xaBdcuanuruun 6axonam
anropuTMiIapu XaMza JacTypHil BOCUTANapH ApXHTEKTYpacH HULIa6 YMKHITaH.

TaAKHKOTHHHI aMaaKil HATHXKANAPH KyAugarunapuad n6opar:

3KCMEPT XyJI0CacH acocuaa axGopoT xaBCHINMHrHHE Gaxonall KypcaTKuy Ba
ME30HNIapHMHH MapKa3namraH XoJi4a MAKUIAHTHPHIUHKHT RacTypuil BOCHTACH
nunab yukunran;

TAWKWIOT  ax6opoT  XaBCH3INMIMHM  TABMHHJIAII  YOpaNapHHH
TaKOMWUIAWITHPHINra Ba axGOpOT XaB)CHIIMIMHH TAWIKHIOT MYTAXacCHCH
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TOMOHUAaH 6axonamra UMkoH GepyBuH AaCTypHil BOCHTa HIILIA0 YHKHITaH.

TagKHKOT HATIXKANAPHHHHT MMOHWINIHIH. TaOgKHUKOT HaTHXKaNTapHHHHT
MIIONWIMIMIY  KYMWITaH MacalaHWHT MaTeMaTHK JKUXAaTAAH  KOPPEKT
Hdonananumm, ax6opoT xaB()CHIMMrHHM Gaxonam KYpcaTKu4 Ba ME3OHIApH
Gunummap Gasacumunr 3KCMEpT/Iap TOMOHHIAH INAK/UTAHTHPWINIIM, WIYHHHTAEK
ax6opor xaB¢cuanuruun 6axonamparn Hasapuii Ba amanuii TAAKMKOT/IapH Xamzaa
MUUIA6 YMKHAraH anropuTMNApnaH ONMHraH pean Ba TaxpubaBuil Taxuunap
6unan uzoxnanamy.

Taaxkuxor HaTHXAAaDHHHHr WIMHA Ba aMaaumit axamMuaTH. TagkHkor
HATIDKANAPHHMHT WIMHH axaMusTH TakiHd ITHAraH ax6opoT TH3MMHHH
6axonammumur dyHKumoHaN, HHpOPMALMOH, KHCM-TH3HM KOHLIENTyan MOAELIApH
acocua ax60pot xaBQcHATMIM Me3OHNAPHHH MAK/VIAHTHPHLI Ba aX60POT TH3HMH
XMMOANAHTAWIMIHMHN Gaxonam yCy/napi Ba IrOPHTMAAPHHM MULIAG YHKMI
Gunan n3oxnanamy.

TagkuxoT HamkanapuHMHr aManMii  aXaMHATH ax6opoT XxaB)CUTHTH
SKCNEPTNAPHHUHI TAHKMCIMIM MAcCANaCHHHHI EYWIMIUMIA WMKOH GepyBuM
axGopor xaBfcuaturumuu Gaxonaw 6¥iinva xynocanapHu Mapkasfalirai Xxojnga
SKCTIEPTNAap TOMOHMAAH WIAK/LTAHTUPWIMIUM, aXGOPOT TH3MMH XaB()CHITHTHHH
Gaxonam 3ca Tamkmnor MyTaxacCHCH TOMOHHAAH amaira OWHPWIHIIK GunaH
H30X/TaHaqu.

Tamukor Hamwkanapummnr sxopu#t  Kwimunmy, Mumab6 uuxuirax
axGopor xaBdcuanurunm Gaxonam KypcaTkid Ba ME30HIApHHM IIAK/UIAHTHPMIL,
ax6opor TH3MMHHM Gaxonam ycyJ1 Ba anropuT™iapH 6¥iinua onuMHran HaTwkanap
acocHpa:

axbopor xaBcHanuruHHM 6Gaxonaul Ky¥pcaTkMy Ba ME30HJIapHHH
WaKIaHTHPHm Ba axGopoT TH3MMAapMHM Oaxonam ycyanapu «Y36exucron
nourack» AXK Xopasm unuanuraxopuii sTwirad (AxGopor TexHonoruanapu Ba
KOMMYHMKAUMANADHHM  pHBOXIAHTHPHIL BasUpauruHuur 2018 finn
12 pexabpnarn 33-8/9317-con MabaymoTHOMacH). MnMuii TaaxukoT HaTxacuza
ax60poT THIMMH XMMOANAHFAWIMIMHH Gaxo/all, HaTHKaNapra HILIOB Geput Ba
TaXJIuN 3THIN BAKTHHM TexkaraH, axGopoT TM3MMH XHMOAIAHTAHIMK AApAKACHHH
Gaxomam Tawkmnorna ax6opoT XaBGCHVIMIMHM TaKOMWLnamrTHpuimn 6Fiuua
KETYCH HUUIApHH peXanaurTHpuil Ba BOCHTANADHHHT XMMOAIAHTAHJIMTHHH
ommpum 6¥#inva xapopnapuu ka6ys KHAHIAA XU3MAT KWAraH;

axGopor TH3UMH XaBGCHITHIHHHHT XyCyCHi Ba KHCM-TH3HM KOHLENTYyas
MOZe/lapH acocupa Muuia6 wMKwiraH nactypult Bocura «V3Gextenexom» AK
Xopasm  ¢mmmanura  xkopuit arwaran  (AxGopor  Texwonorusnapn  Ba
KOMMyHHKAUUANIADMHM  pHBOXUIAHTHPHIN BasHpnuruiuHr 2018 tiun
12 nexa6pnarn 33-8/9317-con ManTyMOTHOMAacH). MnMuii TaakukoT Hatixackia
TAWKKAOT yuyH axGopoT TH3MMMHH Gaxonalll Ba Ha30PaT KWAHLL, YHH TaxjiHil
3THIra XamMAa Ha30paT ME30HIAPHHH MAKUIAHTHDHII HMKOHHHY Gepra;

axGopor xapdcuanuruuu Gaxonmam KYPCATKHY Ba ME30OHNApH TH3HMHHH
WAKANGHTUPHIIHMHT (YHKUMOHAN Ba HH(OPMALIMOH MOJE/UIapH acockaa Huuiaé
YHKMNTAH AacTypuii BOCHTA 1aCTypHil MaxCyIOTIapHHHT aXGOpoT XaBCHIUIMHH



6axomam maxkcagunma «Mustafo softwaren MUXKra sxopmit stunran (Ax6opot
TEXHONIOTHANAPH B2 KOMMYHMKALMAIAPHHM PHBOXUIAHTHPHMII  Ba3UPIHUIHHUHT
2018 #un 12 pexabpmaru 33-8/9317-con MabiayMoTHOMacH). UnMuii TaukukoT
HaTHXKAcH XaBQCHAIHK KYpCaTKMWIAPHHH IIAK/UTAHTHPHILAAQ SKCHepTnap GunaH
MYJIOKOT BaKTHHH 12 mapra kaMaiitupuu, ax6opoT xaBdhcHanuruuu 6axonauina
KypcaTkuwiap KMMaTnapuHy Xucobnawa sKcnepmiap XyJl0CacHHH OJIHII BaKTH
Ba XyJocanap XaKMHMHH 20 MapTagaH KynpokK KaMaiTHpHIl XaMAaa TallKWIOT
TOMOHHAAH Huwab uMKMNAéTraH AacTypHif  MaxcyiaomiapHuHr ax6opoT
xaB()CH3NMIHHK KHCKa MyjaaaTna Gaxonaml Ba KaMUYMIHKIApHU ¥3 BakKTHOA
6apTapad 3THII HMKOHHHHU GepraH.

TaakuKoT  HaTHXanapuHuur  anpoGaumsicn. Maskyp  TaAKMKOT
HaTHXamapy S Ta Xankapo Ba 13 Ta pecnybnuka WiIMHA-aMaIHii
aHXKyMaHlapHIa MyXoKaMaJaH yTKasuiraH.

TaaKHKOT HATIOKANAPHHHNI 3BJIOH KHAHHFAHAMCH. Jlucceprauusauur
Map3ycH 6¥iinua xamu 29 Ta MIMKI MII YO 3THIraH, XymianaH, Y36eKMCTOH
Pecny6nmnkacy Onuii aTTecTauus KOMHCCHACHHUHI AMCCEPTALMAIAPHUHE acOCHii
WIMHIA HaTHKIapHHM YON 3THIL TaBCHA STWIraH HMAMHH Hawpjapuga 5 Ta
Makona, | TacH xopmxkuii Ba 4 Tacu pecry6nuKka >XypHalniapuaa Halp STHAraH
xamga 2 Ta OXM yuyH sApaTWirai JacTypuit BOCHTanapHM Kaiianaum
TyBOXHOMAa/lap OJIMHIaH.

JnccepTauHMAHHHET TY3HIHIUH Ba XaKMH. Jluccepraums Tapkubu xupuui,
TypTTa 606, Xynoca, ¢oiigananunran amabuérnap pyiixaTn Ba WioBanapaaH
nbopar. [uccepTaudAHUHr XXMy 108 GeTHH TALUKHI 3TaH.

JAUCCEPTAUMAHUHT ACOCUHA MAZMYHH

Kupnm xucMmuga guccepTalus MaB3yCHHHHT J0N3ap6GiurH Ba 3apypHATH
acocnaHrad, TanKMKOTHMHT Y3Gekucton Pecnybnuka dam sa TEXHOJIOrMANAPH
PHBOMNJIAHMIIMHUHT YCTYBOp HYHANWLLTApHra MOCIIMIH KypcaTHiIrad, Makcan Ba
Basudanapu Genrunab6 onmHraH Xamaa TAAKMKOT OOBEKTH Ba MpeaMeTH
AHHK/AHTaH, ONMHraH HaTWXKAJapHMHT MINOHYIMAMCGK acocnab Gepunran,
YnapHUHI Hazapuii Ba amanuii axaMUATH, TAIKUKOT HaTHXXaNapHHH aMaJiiia sopHit
KWIHII XOJIaTH, HaIUp 3TWUJIFaH WILIAp Ba AUCCEPTAlMAHHMHT TY3unuiuy 6yitnua
MaBJIyMOT/Iap KeATHPHWIraH.

HuccepraunaHuur  «AXG0poT KOMMYHHKAUMS  TeXHOJOrMAAApHAA
ax6opor xaBdcHanurnun Gaxonamra EHAamyBaap» 1e6 HoMAaHraH GUPHHYH
6061 axGopoT KOMMYHMKauMs TeXHOJNOTHANAapHAa axGopoT XaBgcuUNUrHHK
Gaxonaw Myammonapu, 6Gaxonall COXacHAarH MaBXyl MebEpHil XyXokaT Ba
CTaHnapTap Xamzaa ax6opoT XaBCH3NTHrHHKE 6aXoNallHHHT 3aMOHaBH ycynnapu
TAAKHUKHra 6aFHILTaHraH.

Ax6opoTHn xumosanaw cudaruHu Gaxonam macananapHHM eyMil ycyn Ba
tHpaWyBNapMHMHT  TaXJiWiM WYHM KypcaTaauku, 3amMoHaBMii  ax6opoT-
KOMMYHMKaLM ~ TeXHONorHagapura MysoxammaHraH ax6opoTHH  Xumosnaiu
TH3UMNAapH MypaKkkal HMHCOH-MalUHHA TH3UMH XucobnaHaau. Ymyman, 6ymnaii
TH3MMHUMHT Mwnaw  cuatuud  Gaxonaw daxar Ikcnepr XynocacH Ba
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HaTHXaNapHHUHr KeHHHTH TANKHHH 6unan 60!‘.[1]—"( TYPJIH XHWJ1 3BPHCTHK YCyJuiap
OpkanH amanra OWMPHMAMLIA MYyMKHH. AXGOpOTHH XuMosnaml TH3MMIApUHHHT
Humaw cudatunu 6Gaxosali MacalaCHHH edMIu yuyH axGopoTHM XHUMosnall
TH3HMHHYU CHHTE3NaUIHH ONTHMA/LTAIITHPHLITA, TH3UM HuULTan
CaMapanopnuruHy Mukmopuit Gaxonamra Ba GyHmait THaMMIapHM KyPHIUHWHT
TYPNH BapHaHTIapuHu Takkocnawra MMkoH GepyBum cudar kypcaTkuunapuaas
boitnananuw nosum.

Bynnaii macananunr ¥y3ura XOC/HIH KNacCUK ycyinap épaamMuaa OfTHMan
CHHMHH onumra umkoH GepMaiinn. Bynaa#t wapoutnapaa skcnept 6axonapusHu
OlMW 3apypatu Gunan GOFNMK HOpaBlIAH TYnnamnap Hasapuscu Ba 3BPHUCTHK
eHnawyenap Kynmammnagu. Y6y WapoMTiapaa HucGataH KHYMK BakT Ba
Xucobnaum Xapaxkatnapuzia 6axoaaliHUHT FOKOPH HINOHUINIMHY TabMHHJIalaMran
pyr6anu YCy/napHuHr KylaHWIHILK YTHOOpra Monuk.

Ax6opot xasdcuanuruan 6axonau 6opacuaa coxaHuHr erakyd AaBlaT/iapH
TOMOHMAaH GMp KaHua cCTaHAapTIap Ba MebEPHH XyxokaTnap MiUnab YMKMIIraH.
Onué 6opunran TaAKUKOT/IapAa CTaHJapTIapHH yHHMBEPCAILTHK,
MOcCnawysyaunuk, kagonaTIaHraHNMK, aMaira OMPHIYBYaHIHK, AON3apbauk
Kcha‘rKuqnapu 6Yiinua Takkocnall HaTHXanapu YMyMmuii Me3oHnap (O‘z DSt
ISO/IEC 15408 CTAaHAApPTH) HHHT KONraH craHjapTiapra Kaparaiaa
3¢3annmmapra sra skaunurd aHuknaHaM. Ly ca6abnu auccepraums Hwmpary
KeliuHru 6apua TanKUKoTAap ywby cTaHAapTra acocnaHanu. .

Byryuru KyHzma ax6opoT xaBhcuanuruHun  Gaxonam 6Gopacuaa amanra
OWIMPUNAETIaH MWMAapHH MKKWTA TyPYyXra axpaTuil MyMKMH. BUPHHYM rypyx
XaB-xatap papakacunu axGOPOT XaBYCHINMCKM TanaGnapura MOCIHIHHH
6axonam #ynu Gunan ypuaTumra MMKOH 6epamn. UkkuHuM rypyX Xy>KyMJapHH
aMatra OWMpUIN IXTUMOMNMIMHM aHHKMAWUra Ba YNapHUHr 3apap Aapakacura
acocnanapy,

AxGopor “+xapdcuanuruHn  6aXonaWl - YCyNNapMHMHr TAXJIMIM  LIYHH
Kypca'rannm, YNapHUHT 3Hr MYXYM MYaMMOCH MHMHMMan asTOMAaTIALTHPHII-
FaHnuruaup, Hespnu Gapya ycywnap Xap 6up xamampa MabJyMOTIApHHHT
Genrunanyray waknga Ba TapTH6aa GYNMWMHM Tanab kuna;M, aMMoO ynap
Gepunran MabiyMoTnapaaH GyHaah ax6OpOTHH 1NAKIIAHTHPHUL MeXaHH3Mnapura
3ra 3Mac. By ycyanapuuer sHa OWTTa KaMuwiury Gaxomanagrrau OOBEKTHUHT
ax6opor xaBdcuznuru XyCyCHATIapH YCTYBOpPNUIHHH 3pTHGOpra
ONMHMacuruaup.

Huccepraupaunur «AxG6opoT KOMMYHHKALMS TeXHOJOTMAIAPH XHMOS-
JAHrAHIMIMaY GaxoammHMHI XYCYCHIl KoHUenTyan moaenm» €6 HoMnaHrad
HKKHHYH 6061 axﬁop.O'r TH3UMHHH 6axonail xxapadHuaa Kyanauira MyJokannairad
6axonam Me30H/Iapy Ba yjiap OpacHiard GoFnMKNMKNapHU §3 MHHra OTYBYM
ax60poT xaBdcuamurunyn GaxonalIHHHT XYCYCHA Ba KMCM-TH3HM KOHLENTyan
MOAennapuuu Kypuira GaruuuiaHras.

. AXSOpO’[‘ TH3UMJIApHIA XHUMOsTAaHFAHIHKHHA Haaoparnam, Wmﬂam Ba
Gaxonawmnu amanra owupuin YYYH XUMOANAHTaWIMKHM aHMKNOBUM Gapua
.Tanabnap xasdcuznukuuHr Xycychil MOAEH KYPHHHIKAA WaKLIAHTHPHIALH.
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Ax6opoT TH3HMH XaB()CH3IUIH Ba YHHHT CATXJIapH XaB()CH3IHTH OpacHIary#
MyHocabarnapHHu KyHnaaruua udoaanai MyMKHH:
H = Hcor V Hyppr U Hyc U Hyor U Hup U Hxr

By epna H—ax6opoT TH3nMHu xaBdcuanurs, Hcor—cepBep onepanvoH TH3MMH
carxu xaBdcuznury, Hmssr—Mabmymornap GasacuHM OOLIKapHIl TH3HMH CaTXH
xaBdcuanurn Hrc-TapMok cepBuciapu carxu xaBdicusnurd, Hmor-Mmbko3s
onmepalHOH TH3UMH caTxu xaBdcuznmurn, Hmpr—Maxcyc wnosamap caTxH
xaBcu3nuru, Hxr—Xy#oKaTiiap TAbMHHOTH CaTXH XaB(CH3JIHTH.

Carxmapra axpaTHII jkaBoOrapmuk 3oHanmapu 6¥iinua XxaBCHITHKHM
HazopaTiall MMKOHMATHHH XaM sfpatafid. AXGOpoT TH3MMH XaB(CHITHTHHHHT
XycCycHit KOHIIETTyann MOAEIH 1-pacMAa KeJITHPHITaH.

AxGopoT TH3HMI
Mawtymoraap Gasachmi Mixos onepawgton XuMORMHUHT TAmKHIRHA
BOLIKAPHII THIHMHHHET THIHMHHHMHT XaBCHINHK [| | 40panapi Ba XyxcxaTmap
xandeuanuk dyHxmanaph) GyHxuniapu TABMHHOTH
L==Y L= L
Masaymoraap Minxos onepaiton Ax00pOT TH3HMA
HHH Gouxe, THIHMH EKH JOMCH XaBOCHITHIT MIBMYPH
THIHME MALMYDH MabMypH {&xn Mackya waxc)
Koayinxaung Pyxcarcns oilnananmm exu |
Cepsep onepausion CaTXHAATH axGopOTIEH XMMOANRLIHHHT
THIHMHHHHT XaBOCHIAHK| xandeuanix XpHTTOpadHK SoCHTAzapHARIY
q:ynm:unap " Synxunanapu
Cepsaep onepaitHon Jloxan Tapmox JApanitit carxi ui Xumoa BocHTanapH
TH3HMH MELMYpPR MabMYpPH IHKYBYH EKH MIBMYPH, MabMypH

1-pacm. AxGopoT TH3HMH XaBPCHITHTHHHHT XyCycHil KOHUENTYARX MOACTH

Ax6opoT TH3MMH KOMIIOHEHTJIADMHHHI XaB(CH3NMK MOME/UTApHTra XHMOA
npodunnapuaard xapGcHITHKHUHT Gapua ¢QyHKIHOHaN TamrablnapH KMPHTHIIraH
6Ynumm nosum. Uynku Gy Tanabnap XaB()CH3NHMK TaXAMANapH Ba MAaKCamnapH
6Gmnan Mmocnawrdpuwirad. ByHAaH TawkapH, Xap 6up ¢yHKumoHan TamaGHWHr
(x¥pcaTkiu) Y3apo GOFNTMKTHIHHH Ky3aTHII 3apyp. KypcaTkidanap 60FTHKIHKIapH
Xycycult XaBcHTMK MOAE/UIapHra KupuTHAraH Gynumm Ba axGopoT TH3HMH
CTPYKTYPAcCHHHMHT GHpOp CATXHAa KAHOATJAHTHPWIMIIH JIO3HM. SIbHU GOFNHKIHK
CepBep OnepaloH TH3MM, MabIyMOTAap 0asacHHH GOIIKapHIl TH3HMHM, TApMOK
CEePBHCIIAPH, MIDKO3 OMEpalMOH TH3HMH, Maxcyc WioBanap Ba XyXoKaTnap
TabMHHOTH MOC CATXH/Ia KaHOATIAHTHPHITUIIM JIO3UM.

AXx60poT TH3MMH TApKKOMH KOMNOHEHTH XaBGCHIIMrHHH 6axoJamHHHT

KHCM-TH3HMM MOJETHHH KypHIl YMyMHI Me3oHnap aTamanapuiad doitnanaxran
Xonga Ba aHHK 6up TAmKMNOT axGopoT xaBICHINMIH CHECATHHH, pecypcnapra
6ynran xaBdcHINMK TAXEMIAPHHM Ba TaXMHHIapHHH MHoOatra onraH Xo/nga
aMara OLIMPHII TaKNK( ITHNALH.

CepBep onepauMoH TH3HMH XaB()CH3MHTHHM GaXOMAIIHHHT KHCM-TH3HM
KOHLIENTYan MOREAHHM IAK/UIAHTHpH dafin TH3MMHK, 4ON 3THIN XHM3MATH,
TAPMOK XH3MAT/apH, MabJIyMOT/IapHH apXMB/Ialll XH3MaTH Ba GOILKa WioBanapra
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(Macanan, novyra, MabiaymoTnap 6asacu) sra ymymmymkamnaHraH kyn
doltnananysannu ONEpaLHOH TH3HM YUYH TaH/aHTaH XHMoA npoduinaaH (TasHy
XHMos npodununas) ubopar.

Taunanran xumos npodwH TYAHK Ba acocnanrad Tanaénap TYIiamura sra
6ynub, Gy TanabIapHUHT KaHOATNAHTHPUHIIH aKTHBMAap yuyH Ypraya xas¢-
Xarap napaxacH MaBKy[ MyXHMTAAa €TapiHua XWUMOANAHFAHIMK AapaKaCHHH
TabMHHNaliH. Vmby XaB-xaTap Aapaxacura Moc XoJiZa SXTHMOJUIHK Ba
AIMAINTHPHIN ~ (KpUNITOrpagMK  3Mac) MeXaHWsMJapH acOCHAA  amaira
OWMPHNa[HraH MIOHWIMNNK Tanabu Ba XaBpCHINMK QYHKLUMANAPHHUHT §pTaua
Gapxapopnuru TasMuHTaHATH.

Xumos mpodunu Tanabnapura xapo6 GepyBuM omepauMOH TH3IMM Maxdmit
MamIyMOT/Iap HINaHAMUraH MYXHTHH Mafajalinu. ByHnalk HMKOHHATHHHT
MaBKyQJIMTH OMNEpalHOH TH3UMAA HACHTH(QHMKaTopsap acocHia amanra
OLIHpHIIAUral MYpPOXKaaTIApDHHHI JHCKPEUHMOH GollKapyBMHH TabMHHJIALI Tanab
sTunagy. OnepauoH TH3MMHUHr XaBhCHINMK ¢(yHKuManapn ¢oiimanaHyBuura
6upop amanra pyxcar >TMILZGH OMAMH TAKAMM 3TraH HIACHTHOUKATOPHHUHT
XaKMKHIUTHIY TacCAMK/IAHHINM JIO3MM. 2-pacMZa CepBep OMepalHOH TH3MMH

XaB)CHIMUIHHM GaxXoNMalIHMHT KHCM-TH3HM KOHLENTyaln MOIENHHHHT CXeMacH
KeITHPHIIraH.

! Cepaep OnepausoH TH3HMH XashCHANHIH Q
[TFav ] [ For | FIA FMT FPT | FRU |_Fra_ | FTP
— 3 ‘ —T

1 I.FAU_ANq n.m_AoclHu.mm {ZI.FMI‘_MOi-‘.ll {Ts.m_m.ll i-l;.mu_un.i i:s.rm_ssul 39.m_mj
Lz rAu_csq {lzm_Acr.mns. m_ﬂ {nm_msul {;m__acv.ul
3.mu_cmz‘ |3.FD\>_RIP.:H mmsos.q -Iu.mr,msul {u.m_smtl
{11. m.uTu.* {u.m_mi 1nm.mc.|l

{l&ﬂA_UAUJl -| 2. FMT_REV.II LI:J. m_m‘

==

{ 15, FIA_UD. 1] { %, I-'MT_SAF_4

%.EA -I;. m_usaj { n.mr_smn.xl

8. FAU_SEL.{ 28.FMT_S

HARAAAA

2-pacm. Cepiep onepanuon TH3MMH XaBGCHITHIHHE 6aX0MaMIHHHT KHCM-
TH3UM KOHLENTYaJl MOJe/IH cXeMacH
~ XaBdcuammxnn GaxonalIHMHr APATWIrAH KHCM-TM3MM MOJIC/HIR CepBep
ONMCPALMOH THIMM caTXua MabIyMOTIAD XMMOACHIa Tabcup KWiyBuH 39 Ta
kYpeaTua kupanw, ynapzas 14 Tacu MycTakmn Kypcarkuwiap, 26 TacH xucobra

—
[ ]



ONTMHIaH HYKH GOFNMKIHKra 3ra Ba 1 Ta KYpcaTKHY Xy»#oKaT/lap TABMHHOTH CaTXH
HIIOHY Tanabnapu (eTtkasub GepHI Ba IKCIUTyaTaLMAHHHT TYFPWIMCH CHHOH)
6unan carxnapapo 60FIUKNKKra 3ra.

3-pacmaa cepBep OmepalMOH TH3UMHM XaBPCHINUIrH KYpPCATKHWIAPHHUHI
¥3apo Ba caTXapapo GOFIHKIMTHHHHT rpadi-cXeMacH KelTHPHIIraH.

o |
3
TIBRKHOTH CaATXH

Kpeansrutapi

Cepocp onep THIIMK Xasd KHIHHT K§p LapH

3-pacm. CepBep onepauMoH THIHMH XaBOCHITHIH KYpcaTKHLUIADHMHMHT
y3apo Ba caTx;1apapo G0FIHKIHIHHHHT rpag-cxemMacH

Hucceprauma mmmaa Mabiymornap GazacHHH OOIIKapuIl TH3HMH, TapMOK
CEpPBKCIIapH, MHXKO3 onepauHOH TH3NMH, MaxCyC MHJoBanap Ba XyxoOKaTnap
TAabMHHOTH  CaTXNMapH XaBQCHIIMrHHH  6axoJaIHHHr XaM  KHCM-TH3HUM
KOHLENTY a1 MOAE/UIApH HIIa0 YHKHITaH.

Hucceprauma vmmuHuHr «AxGopor xaBdcumurunn Gaxosam KypcaTkuy
Ba Me30HJAPH THIMMHHMH MAKIRHTHPHIN» HOMJIM Y4HH4YH 6o6uma Kucm-
TH3UM KOHLENTyal MOJE/UIapura acocjaHraH axGoporT TeXHONOrusnapu
KOMTOHEHT/IapHHUHT XaB(CHIUTMIMHA Gaxosnamra HMKOH GepyBuH KypcaTkuy Ba
ME30HJIap TH3HMHMHH 1IAK/UTAHTHPHIL MOAESTH Ba AITOPHTMH KEJITHPHJIFaH.

Ax60poT xaBdcu3MrH KypcaTkH4 Ba ME3OH/IADH THIUMMHH INAKJUTAHTHPHIL
MonenuHu spatnmpaa IDEFO meroponmormsacHaaH doinananmwngn. MabiayMKH,
IDEFO mMetomonormscu TH3MMHM MepapXHK JAHarpamMmanap KypHHHIIMIA
TaBcHdnaliny. ABBan TH3MMHM Oup GYTYH KYPHHMIIN Ba TauIKH AyHE OGunan
anoxanapn Eputné Gepunagy, cYHrpa AEKOMIO3MLMACH aManra OMIHPHIAAH
(4-pacMm). TH3NM AexOMMO3HMLHMA HATIOKACHAA KyAH TH3HM/Iapra aXKpaTWiIaaM Ba
Xap Gup Kyiin TH3uM anoxupma Tascudnanamy. Illy Tapnka Tanab mapakacunaru
Jerajiapra 3pHILHIagH.

Xap 6up nuarpamma Gnoknap Ba EfinapaaH TalkW Tonran 6ynu6, 6noxnap
noiuxananaérran TH3uM QYHKUHMANAPHHH TaBcudnaiiny, éiinap aca GnoknapHuir
Y3apo TancHp Ba anokanapuHH Homanahmn.

Hunarpammara GHHOaH vanaaH  KeraH  NapaMeTpiap  KMpYBYH
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MaBIIyMOT/IapHH, I0KOPHAaH KellraH mnapaMeTpiap GolikapyBuM MablyMOTIapHH,
NIacTAaH KefraH napaMeTpiap MeXaHH3MIIapHH, GIIOKHHHT YHI TOMOHHIA YHKYBYH

nymd Smocn

B E g Bl
Elis | 38
i W
4-pacm. AxGopoT xaBpcHzaurnnm Gaxonam KypcaTKHY Ba ME3OHIADHHK

IHAKJJIAHTHPHII TH3HMHHHHT AeKOMITO3HUHACH

Ax6opor Tm3umH XxaBdcuanMrumM  Gaxomaml  JacTypui  BOCHTacH
Matstymotnap Gazacuuuur cTpykrypack IDEF1X MeromonorusacH acocuia uunab

"HMKuiIraH Bay Kyhunarn 17 Ta xajiganiaH TalKwi TONraH (5-pacm).

PSS
P}

S-pacm. AxGopor THaumu xaBdem3aHTHHE 6axoaam AacTyphit BOCHTAacH
mabaymotaap 6azacununr IDEF1X mogenn
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Ax60poT XaB(CHITHIH KYpcaTKHd Ba ME30HNApH TH3IHMHHH IAKIUTAHTHPHII
JKCHepTIap TypPYXH TOMOHHAaH axGopoT XaBOCHIUTHIHHHHT acocHil yuTa
npuHiMnu Max¢uiinuk, dolizanaHyBYaHIHK Ba AXJIHTIHKHMHI YCTYBOPJIHKNapH
acocHna ax6opoT xaB(CH3NHUIrH Me3oHaapura Gamnap 6epum Ba Gepunrax 6amnap
acocHIa YJIApHHHT CAIMOKMUIHK Ko3ddHIeHTNIapHHH aHMKIam Xamaa ax6opor
TH3UMHHUHr XaBdcuznuruuu Gaxonaw Gyliuda sKkcnepTnap XyJOCacHMHM OJIMLL,
HOpaBIIAH MAHTMK Ha3apusAcH acocHia KOoMaalap MmUIa6 4uKumpaan nEopar.
Kypcatkuunapra GOepuwnraH Gaxomap acocHga  axGopoT  TH3MMHHHHI
XHMOSUIaHTaH/IHK JapaskaCHHH XHcobalr aManra onmiprIaIH.

Ax6opoT THM3MMHMHHHI XMMOMIAHTFAHIMIHHH Oaxojlamra KapaTHira
XOOMCANapHHHT OaKapIMII ~ KeTMa-KeTIHTHHH  GeNnrunoBYH  aJTOpHTMHH
KyHugaruya €39 MyMKHH:

1. Okcmeprnap ToMOHHZaH ax6opoT xaB(CHINMIH  MPUHLMILIADH
YCTYBOpPJIMIH acocHaa ax6opot xaBdcHanurd KkypcaTkuy Ba Me3oHaapura 6amnap
6epHII XaMzia yiap acOCHAa MaWTyMOT/Iap 6a3aCHHM INaK/UTaHTHPHIILL.

2. bunumnap 6asacHHM 1WaxUlaHTHpHII. Baxonainga JIMHFBHCTHK WIKalaHH
anukmam. Terumnunuk GyHKUMACHHH Ky PHIIL.

3. HopasmaH MabiyMOTIapHMHr Konnanap 6aszacHHH spaThm. Maskyp
KOHIanap Hermsuaa 3uAOMATIAp Ba mafizo G¥nraH MypakkaG BasudanapHu Xxan
xunnw. Onunral 6axonapHu Aedassuduxanmanau.

4, Ax60poT TH3UMH KOMMOHEHTIADHHHHI YCTYBODJMIHHH aHMK/Iam Ba
CaNMOKIHAHK k03¢ PHLEHTHHI XHcobnar.

5. Ax6opoT TM3UMHHHHr Gapuya KOMIOHEHTNApHHH ax60poT XaB(CHIIHIH
ME30HJIapHHHHT 3Hr Ky#HH caTxu (3/1eMEHTIapH) acoCHIa JIMHFBUCTHK aTtamainap
opkanu 6axonatu.

6. 3apypar Tyrwirauuna, ax6opor XaBpCHINMIH  ME3OHJIAPHHMHT
KOMMOHEHTIapH 6axonapuuu 6unumnap 6a3ac acocHaa TErHIUTIIIHK QYyHKUHACH
OpKauH Xucobnaur.

7. Kypcarkuunap ypracupard GOFIHKIMKIAPHH xncoGnam V3 nas6aruna
XaBCHITHK ME3OHTAPHHUHT OWIA Ba CHH(apH 6axocHHH xuco6na,

8. Ax60pOT TH3MMM KOMNOHEHTNapH Ba TH3HMHHHI YMYMHH 6axocuHu
Xucobnam,

9. baxonai HaTHXXaTapHHH TaXJIH/UIAW. Xucoﬁomu pacMHUANalITHPHI.

Hucceprauuanunr «AxGopor xaBdcHsnuruun GaxosamiHuHI AacTypHi
BOCHTAJIADHHM MmNl YMKHIN Ba TaxpH6a-xmcobaam HaTHKAMAp» HOMIH
TYPTHHUM 606Maa AMCCepTAUMAHHHT HKKMHYHM Ba Y4MHUH GoGnapuaa Huumab
YUMKWITaH Mojeiap acocuua axGopor XxasdcusnuruHm Gaxonam TH3MMM
BacTypull BOCHTANADHHWHT apXMTEKTypacH xamad xaBcuanukau Gaxomawt
6¥itnua Taxxpuba-xucobnail HaTHXaIapH KEJTHPHATAH. .

Tamkunoraa ax6opor TH3MMH XaBQCHINMrHHH Oaxonmam 3Kcnepriap
XynocacH G¥Huya waxuraHTHpuiran Guwiumiap 6asacura acocnanu6 TaUIKKIOT
XOIMMH TOMOHHJIAH aManra OIHPHIaaH.

Ax6opor xaBdcuanurunn 6axonaml TH3MMH HacTypHil Bocmanapu Hunab
unKwiras-Web unosa, cepsep wioba Ba Android mioa (6-pacm).
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Web unoga Cepsep unosa

am
ssis @=0

H en -
M revee, Mownymotnop
0 e : Saracw

Androwd Mnosa

Mannyustaep
Sasscm

6-pacm. Ax6opoT xaBdcH3nurHHu 6axonam gacrypuii BOCHTACHHHHT
CTPYKTYpacH

Web mnosagan MasMyp Ba axGopor xaBOCHINTHIH  IKCHEpTIapH
doltnananaau. Mazmyp axGopot xapdcusnuru 6§iinua sxcneptiap yIyH npodun
APATHIL, yNapHH YYHPHIN XaMZa SKCMEePTIApHUHT GHKpIapH acocha xaBdcHITHK
ME3OHJIAPHHHHT CANIMOKIWINK Kod(duueHmiapHH Xucobam HIUIApHHY amanra
omMpajgM. DKCrepTNap 3ca XaBPCHUTHK NMPHHLMILIApH KoMOHHaumanapy 6yinua
xaBdcuanuk Mesomnapura 6amnap Ba axGopoT XxaB)CH3INHIH KOMIIOHEHTIApH
Gaxonapunu xucobnam yqyH xysnocanap Gepamu.

Cepsep unosa Web wiopanaH ONMHraH MablIyMOTIapHH 6asara &€3amu Ba
XaBCHIINK ME3OHNAPHHMHT CAIMOKNMIWIMK Ko3(HUEHTAapuHH Xucobnadnu.
Bynnan Tamkapu, Android wiosanaH kenraH cYpoB acocMia yHMHr Gnummap
GasacHHuM AHrunaiau.

Android unosa cepsepunan 6wiuminap 6a3acHH [okna6 ONMHraHWJaH CYHTr
MyTaxaccuc Android unosara GaxonaHaérraH ax60poT TH3MMH MOJENIMHH, ABHH
YHHHI KOMIIOHEHT/IIApMHMHT YCTYBODJIMTH KHMPHTHJIaAH. ByHAaH TallKkap,
ax60poT TH3HMM KOMNOHEHTNAPHHMHr ax6opoT xasdcuanurM TanabrapHHHHT
dIEMEHT/IapuTa Kalt mapakana *%apo6 GepuiiM 6axonaHanu Ba HaTHXaBu 6axo
doiigananysuura TakaUM 3THNAAN.

Mabymkn, ax6opoT TH3UMMAA KYJUIAHATYBYM XMMOA MEXaHH3MJIAPHHHHT
CHU}ATH TAIIKWAOT XaBQCHINMK CHECATHHH Kampab OMyBuM Ba IKCIUTYaTauus
Aovpacuia TaXAWAUIApra KapiiM Typa ONafMraH XaB(CHINUKHHHT (YyHKUHOHAN
TanabnapuHUHr Gaxapunumu napaxacu Gwnan Genrunanaan. ByHpaa, Xumos
cudatira TypnM KYpCaTKMWIADHHHI TabCup AapakacH Xap xun Oymamu. Iy
6oncnan Tanal KunuHatrran xashCM3MMK  QYHKUMACHHHHr GakapuiM

KYPCAaTKMYHHHHT MYXHMAHMTHHH Ge/IrMiall ydyH TamIKWIOTAa Kaby/n KHIHHraH
ax6opor xasdcusnurnu cnéca’m}m YCTYBOpNMK GUnaH IOPHTHIN YCY/IHM Takmud
Kununrad (1-xansan).
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1-xaaBan
Ax60poT XaB()CHIIHIH NPHUHIUIAPHHHHT YCTYBOPJIMIH

YcryBopmuk AxGopoT XaB()CHITHIHHHHT aCOCHH NPHHIMHILIapH
1-ypun M A 1)) A M 2]
2-ypun A b M M () A
3-ypun () M A 1) A M

XKagsannaru M-maxduitnuk, S-axiumivk, O-gpoiinanaHysyaHIHK.

Ymby ycyn askcmepriap IypyXM TOMOHHAAH Xap GHp Me3sonHHM [0-100]
opanurHaa MyxumumMri O6yimva Gaxonmamra acocnanradH. By sca 6up Heura
3KCNEPTAapHHHT  ME30HJAap MyXWMAMrH  O¥iinua Gepran  GamnapuHH
YMYMIAIITHPHO COH KYpUHMIIKAA &3HIra HMKOH Gepany.

m TA ME3OHJIApHHHI' MyXUMAHTH 6¥iinua & Ta skcnepr 6axonaraH 6yncun. ¥
Xonna Mesomnapra xyiwnran 6axomu H = ||hy|| matpuua xypunmmmpa gsum
MyMKHH, Gy epaa hy—i-3KNepTHHHT j-Me30HTa KYHraH Gann.

Okcneptnap GUKPAAPHHUHT MYBODHKIHTHHH GEJIrHJIOBYH ME30H KaHYaIHK
1oxopH 6¥nca, ynapHuHr $KpnapH UyHIanHK HIIOHYAK 6 namy.

Oxcnepr (UKpnapuHHHr MyBOQHKIHMrHHH Ypraa Oamra h(i=l,...,m)

HucOaTaH aHuKMaW Kynaft, sehui: b, = ;‘.—TEZ}LI hyj. Bynra acocan 7 - pacMaa

sKcnepTIapHUHT ax6opoT xaBdcHanHrH Me3oHnapu cuHgrapura Gepran Gamnapu
TacBMPNIaHraH.

16
14
12 1
10 =@=3§prava 6ann
8 1 ]|

6 -—732
: -0=33

0 T T T v v 4 v

N oS KL S Q- ) v QR 0 C (s
FLEE TFE< <‘ ‘5 YS’ & _

7-pacm. Ixcnepraapaunr ax6opor xangcuzauru Me3oHIapH
cundnapura Gepran 6anaapu
"]p'raqa 6ann nucnepcmcu Kyfiuparn c¢opmyna opkanu XucobnanamH

~D(h)=;zl=1(h‘ R)2, 6y epma h-‘,:‘lzt h,.Maxcaman  mucrepcus
Kyhnpgaruya XxucobnaHamu (6y 3xcnep'mapnnnr ¢ukpu MyTnako Oup Xxmn

2.
6yarannmarn  xomat)  Dygec(R) = Z,m(l 2tly2 - mu 21 skcmepriap

(bukpnapmmm' MyBOHKIHIH ME30HH lqﬁﬂnaru q)opmy.na opKanu XucoGnaHamu:

p(h) 12 ‘m+1

= = STYPHE.

W= Dyaxc(R)  m(m3-1) l(h M MKH’ -

3KCnepTiap q:nkpnapn yMymaH 6up-6 pura Moc'IKeﬂMamm Ba w -'*lTna 3, YIIapH{IHT

b ol M SRV RRRY
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¢uxpnapu mytnako 6up xwn. Ilynpaft xwmb, W xuiimati 3kcneprnap
(uKpnapHMHT MyBO(HKITHK fapakacHHH Genrrwialimy.
IOKopHaa KenTHpWITaH MaTpHLa JJIEMEHTNapHHM h; = Z};l hy BexTop

h
KypuHMmMAa E€3um Ba Iy = Fl.l ra acocaH MYXMMIWIHK KO3(GHUEHTIapHHH
aHMK/AW MyMKHH. YiuGy MaTpuua rj = XiZ, Iy BEKTOp KYPHHHILAA &3unagu Ba
ME30HapHHUHT CAIIMOKJIWIHK KO3(@uIHeHTH A = EFLIT) xucobnananu, 6y epna
=1

A-xaBdcuannk cHHGNAPHHUHT CATMOKITIIHK ko3 duumentu (T A = 1).

ManityMKH, TAIKWIOTHUHT ax60poT XaBdcusnuruHM Gaxonawpa xap JouM
XaM 3KCMepT/ap MIUTHPOK 3Ta OnMalimM, mry ca6aGiM TalIKMIOT MYTaXacCHCH
xu3Matuian  doiinanaummra TYFpH  Kenmamu. lllyHmHr yuyH axGopor
XaBcuamurunn 6axonamja xyHHxar# JMHIBHCTHK aTamanapfaH dolimananum
Makcaara MyBOOMK XHcoOJIaHaAM: «MOC KeNnMaiam»; «KHCMaH MOC Kenamm»;
«acocaH MOC KeJIaii»; «MOC Kenazamuy.

JlunreucTuk yarapysumnap <X, T, U> yunuru opkanu Genrwnanagu. By epna
X—¥3rapysun HOMH, T—Tepm (aneMeHT) Tymnamu, Xap 6urra TepM U yHHBepcan
TyIUIaMIa HOpPaBIIAH TYTUIaM KYPHHHINHAA HaMOEH 6Ynanu.

Ky#tunran macanana X=«anemeHnt 6axocu», T={«moc kenmaiau», «KucMau
MOC KeJlaZiu», «acocaH MOC KeJlaiuy, «Moc kenaan»}, Y={0;0,3;0,7;1},

Komnonentnap curnm G¥iinua sxcrnepmiapaan onusran ax6opor acocuaaru
KOMAAnap TYINaMHHH Kyiiugaraya maUTaHTHPUIN MyMKHKH:

1-xouda: Azap x11 6a x12 6a ... 8a xmbyncayi;

1+ 1-xouoa: Azap xi+11 6a xi+12 64 ... 6@ Xi+1n6ynCa y2;
m+1-xouda: Azap Xm+11 64 Xm+12 84 ... 64 Xm+nOynCa Y3;

Jt1-xouda: Azap xj+11 6a xj+12 6a ... 8a Xj+in 6y1Ca Y4;

Tamxunor ax6opor xaBdcu3nuru cuécatH acocuna ax60poT TH3HMHMHMHI
KOMMNOHeHTIapura xaBpcuanuk 6yHimua  ycTyBopnmiinap OwiaH  6upra
KOMITIOHEHTNIapHHHI  XycycuaTJapura  acocaH  ax0GopoT  XaBdcHanuru
MPHHUMIUIAPHHMHT YCTY BOPJIHKJIapH XaM Genrwnanaay (2-xxaasan).

2-xkaasan
Baxonanaérrad axGopoT TH3IHMH KOMIIOHEHT/IAPHHUHT YCTYBOPJIHKIApH
.&xﬁopm' TH3UMHHHHT
KOMIIOHEHT apH COT | MBBT TC MOT MH XT
AxGoport xaBcH3NHMTH
SIPHHIHIIAPHHANT MOA| OMA | OMA | OAM | OMA | MAD
YCTYBOPIHK/IApH
Ri-ax6opoT THINMHI
KOMIOHEHTIApHHAMT r ] r ] n ]
YCTYBOD/IHTH
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Xap 6up i-xomnoHewtHuHr W;=1 —%1 :i=TM CcaIMOKIHIHK

ko3 dHUHEHTIIApH aHHK/IaHAAH, M-KOMITOHEHT/Iap COHH. W
CanMOKTHMHK ~ K03((HLMEHTIapUHY  HOpMAUTAMTHpHIN Ay = W,

opKanH amanra owmmpunagu, 6y epaa Aw-CHHGAAp MyXHMIHTHIA MyBOHK
HOPMAIAIITHPHITAH CAIMOKTIWIHK Ko3(duumenTnapn (i1 4 = 1).

KeluHrH 6ocKuuma AMCCEPTALMAHHHT HKKHHYH Go6uaa Muurab YHKHIraH
KHMCM-TH3MM  KOHUeNTyan  Mofe/lapura  acocaH  ax6opoT  TH3UMH
KOMMOHEHT/IApHHHHT ax60poT XaBICHITMIH Me30oHIapHra Kafi fapaxaja xaBob
GepHiuy TAIKMNOT MyTaXacCHCH TOMOHH/AAH 6axonaHaau.

AliTafinuk, cepsep onepauMOH TH3MMM axGopoT  XaBGHCHITHIHHHHT
mesonnapununr FDP_ACF.1 «Xasdcuanuk arpubyTnapura  acocllaHTaH
dolinananmmuy  Gowkapum» KOMMNOHeHTH Tanabnapura saso6 —GepHuM
6axonancus. FDP_ACF.1 komnonentr 4 ta FDP_ACF.1.1, FDP_ACF.1.2,
FDP_ACF.1.3 Ba FDP_ACF.1.4 3nementnapaaH nGopar. Cepsep onepauMoH
THIUMHMHT Tanabnapra >aso6 GepumM axGopor XaBGCHINMMIH MyTaxacCHCH
TOMOHHAAH Kyiiuparsya GaxonaHrad 6¥ncHH: ‘

— FDP_ACF.1.1-kucmaH Moc Kesian;

— FDP_ACF.1.2-kucMaH MOC Kenaji;

— FDP_ACF.1.3-acocal MOC KeJ1aaH;

— FDP_ACF.1.4-acocaH MOC KeJIafiH.

N Ta snementaaH MGOpaT KOMNOHEHT/Nap OGaxocuHM XucoGnam ydyH
3KCMepT/Nap TOMOHMAAH KypWIraH KoHjanap TymiaMH X = llxu" MaTpHLa
KYpuHMmEna ngonanaxaay, 6y epaa i = 17, j = 1, k, n-ax60poT XaBGCHIIUTH
Me30HNAPHHHHT KOMIOHEHTH/AArH 3/IeMEeHTNap COHH, k-Konaanap COHH

Arap aneMeHTnap Gaxonapu A={as, az,..., an} 6¥nca, xc:mnouem' GaxocHHH

(ay=xgg) :
anuKnamt [aycc TerMuumnuk ¢yHKUMACH gy =e 30  EpAaMMia amaira
omupunamu Ba M = ||uy|| matpuua kypunagm xamma xap 6up carp yuyn
MHHHMYM XHcOOnaHanu, SoHH min=min(ilyy, iz, -+, Hin)- .

Xap 6up TepM Xocun G¥namuran xouganap TYInMaMHra anoxmaa MakCHMyM
aHWKAaHAMM: max;=max(mini, min,,..., mim); maxz=max(mint:1, minisz, ..., ming);
maxs=max(mine.1, Mines3, ..., ming); maxs=max(ming:1, Minj+2, ..., min).

KomnoneHTHHHT 6axocH Kyiiuaaruua xucobnaHamy:
¥y *max; +y; * max; + y; * maxz + y; * max,

max; + max, + maxz + max,

Keftnurn Gockuyaa AMCCEpTAUMAHMHT MKKHHYH GoGHAa Mmuiab aukwiran
KMCM-TH3HM  KOHLENTyan Mopme/nap acocuaa ax6opor  xaedcuanurn
KOMITOHEHTIaPHHUHT GOFNMIVINEIIapH XucoOnaHagy.

Arap axGopor XaBcHITHIH KOMMOHEHTNapH GeBocHTa GOFNMMKAMKra sra
6ynca (macaman, FAU_GEN.2 «kypcarkmun FAU_GEN. sa FIA _UID.1
Kypcarkuunapura GesocuTa GOFNIHK/IMKCA 3ra), yJapHHHr KuiiMaTH Kyiuparu

dopmyna opkanu xucobnanamu. xy3 = A3+ xy3 1’“‘;’“;"*‘ 221, 6y epna A2, As,
27419

Xyomnonenr =
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Ay - MOC  KOMNOHEHT/IapHMHI CAIMOKIWIMK KO3QOHUMEHTH, X2 X3,
X1,19~ KOMIIOHEHTJIApHHHT KHHMaTNapH.

Arapna KOMMOHEHTNap TaHNaHMa GOFMMKIMKra sra GYnca (MacanaH,
FDP_ETC.2 xommonentn FDP_ACC.| &u FDP_IFC.] KommoHeHTiapn Gunan
TaHnaHMa GOFNHMKIMKKA 3ra) YNapHHMHT KuliMatd Ky#umarn dopmyna opkamu
XucobMaHamM X335 = Ayz < X35 - max[Ay0 * X3,10; 413 * X3,43]-

Keiiunrn Gockuuna ax6opor xaBQ)CHITMIH OHNanapuHu 6axonall, aIIHTHB
KypcaTkud ycynupan dofimananran Xonja, aManra OWIMPWIMIUM MYMKHH.
X = Xk=1Xyy; X, < 1, 6y epna X;~j-ouna 6axocu.

XVJIOCA

«Ax6opor  xaBdcuanmrm  kYpcaTkmy Ba  ME3OMIADH  TH3MMMHH

WAK/UTAHTHPHIN yCYJUIapy Ba aNrOpMTMIIApH» MaB3yCHMard AMCCEpTalMA WM
6yiinua onu6 GopunraH TaaKMKOTAAp HaTKacKHAa KyHAHmaru Xynocanap TakauM
STHIOH:
1. AxGopoT TH3MMH KOMIIOHEHT/IApH KOHQUIypPAUHACHHH aKC/IaHTHPYBYH
XyCycHii Ba KHCM-TH3MM KOHLENTyal Moaeulap umuiab uukwigu. Huona6
YHKWIraH Mojiejulap TawkwioT axGopor xaBdcuanurn cu€catuga Genrunavran
€HpalyBNapHH WAKIUIAHTUPHID HMKOHHMHH Gepan.

2. IDEFO wmertomonorua acocupa ax6opoT xaBdcuanuruHn Gaxonauw
K¥pcaTKkHd Ba ME3OHJIApH TH3UMMHH INAK/UIAHTMPHINHMHT (YHKUHOHAN MOZENH
xamaa IDEF1X wmeroponorus acocuaa ax6opor xasdchanurnun 6Gaxonaw
KYpCaTKud Ba Me30HIapH TH3MMH MabIyMoTiap 6asacHHHHr HHGoOpMaLHOH
Moaens unuab uukunad. Mmnab uukwiran Moaeulap AacTypHit BOCHTaJIapHH
-JiofiMxanamra Ba ynapra Terunuis GynraH Gapya MamIyMOT/IapHH cakiam Ba
yHnaH dofinananumra uMkoH Gepau.

3. Okcneprnap xynocach acocuaa ax6opor xapdcuuturuam 6axonaw Me3oH
Ba KYpPCaTKHWIApMHM WAK/UIAHTHPHII XaMAa axGopoT TH3MMH XaB)CHITMIHHM
6axonam ycymnapy uuwia6 uukwiau. Mimwab 4HKWIraH ycyanap TalKMIOT
MyTaxaccucura ax60por TH3UMH xaBCHITHIHHH Gaxonamr HMKOHHHY Gepany.

4. KucM-TH3MM KOHUIENTyal MOfe/UIapu acocHia axGopoT TH3UMHMHH
Gaxonam ycynu umna6 unkwigs. Wmna6 uukwirad ycyn ax6opoT TH3MMH
XaBQCUITUIMHUHT XONATHHH aHMKIAIIAA Ba aX6OPOTHH XMMOsIALl OpanapHHH
TaKOMH/LIAIITHPHIIAA ACOCTH Kapop KaGyn KWnHl HMKOHHHM Gepau.

5. Slpatwiran mopewiap Ba ycy/wiap acocHaa axGopor xaBcHamMrHHM
Gaxonam  kypcaTkuu Ba Me3OHNapH TH3HMMHH IIAK/UIAHTHpHIN Ba axGopor
xaBCHMINUrHHM Gaxonam AacTypuii BOCHMTANAPMHHMHI ApXHTEKTYPAcH TaKIHG
ITWUIN. APXMTeXTYpa acochja, MuUIa6 9uKuwiraH nacTypuit Bocuranap axGopor
XaBdcHMrH  kypcarkud Ba  ME3OHJIApMHM  MapKajiamrai  Xxojiaa
IMAK/UIAHTHPWIMIOM 3KCIEpPT/Iap TAHKHCINMH MAacalacHHM evulljia camapain
HaTxanap Gepagu.
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BBEJAEHUE (aHHOTaLMS AHCCEPTALHH A0KTOpa dumocodpnn (PhD))“

AKTYaJIbHOCTb H BOCTPeGOBAHHOCTL TeMbl AHCCEPTALIHH. B mwupe
CTpeMHTeNIbHOe  pasBUTHE MAcCOBOrO  NPOM3BOACTBA M IKCIUTyaTallHH
uHPOPMAUHMOHHBIX TEXHONOrHii TMpHBENO K YBEJMYEHHIO YHMCIa Yrpo3
6€30MacHOCTH, B 4aCTHOCTH, «COIIACHO CTATHCTHYECKHM JaHHBIM KOMIIAHHH
McAfee, B 2017 romy xonuyectBa obumero ymepba mno BceMy MHDY OT
KnGepnpecTynHOCTH yBenuumwica Ha 35 % uem B 2014 rogy»'. B cBa3H ¢ 3THM
Gonplloe BHHMaHHE YyAendercd pa3paboTke HHCTPYMEHTOB 1A OLECHKM
6e30nacHOCTH MH(OPMAIHOHHEIX CHCTEM M NOBBIUEHHS MX 3(pdexTHBHOCTH. B
3TOM HAnNpaBNeHHH B pa3sBHTEIX cTpaHax, Takux kak CLIA, Poccufickas
denepauus, Kanana, dpaHuus u Apyrux crpaHax paspaGorka HH(OpMALMOHHBIX
TeXHONOrKit TpebyeMoro ypoBHA H CO34aHHA KPHTEPHEB, MO3BOJLTIOMHX OLCHHTE
HHPOPMALHMOHHYIO 6e30MacHOCTh, KMEET BOXHYIO POJb.

B MHpe NMpoBOAATCs Hay4HO-HCCIIeAOBaTeNbCcKHe paboThl, HalpaB/eHHbIC Ha
pa3paGoTKH MeTONOB OLeHKH 6e30nacHOCTH HH(OPMAUMOHHOM CHCTEMBI Ha
ocHoBe  (GOPMHpOBAaHMA MOKasaTeielf H  KpUTepHeB  HMH(pOPMALHOHHOH
GesomacHocTH. B wacTHOCTH, mpH oueHKe HHQopmaumonHo# GesomacHoCTH
BOKHBIMM  3afiayaMH SBIAloTCA BhIGOp mpoduns Ge3omacHOCTH, YYHTBIBaA
KOMIMOHEHTOB HH(OPMALIMOHHON CHCTEMBI, CBOKMCTB OOMEHHBIX JIaHHBIX,
paspaGoTka MeTomoB KoHTponf MHbopMaumoHHOH G6e30MacHOCTH, YYHTHIBadA
NPHOPHTETHOCTH KOMIOHEHTOB HHGOpPMalMOHHOH CHCTEMBI H KPHTEDHEB
GesomacHoctH. BMecte ¢ 3THMM  HeofXoauMo HayyHo  OGOCHOBaTh
YCOBEpILEHCTBOBaHHE ITPOLIECCOB YNpaBiieHHA HHpopMalHoHHOH 6e30macHOCTH
OpraHH3allMH Ha OCHOBE OLIEHKH HHdopMauHoHHON 6€30acHOCTH.

B pecny6nuke Hapamy ¢ pa3sBuTHEM HMH(OPMALMOHHEIX TEXHOJIOTHHA B

opraHax rocyAapCTBEHHOro M XO3iHCTBEHHOrO YNpaBl€HHA PEaTH3YHOTCA
KOMIUTEKCHEIE MepB! HanpajieHHble Ha 3alIHTY OT YIpo3 H BHEAPEHHIO METOJ0B H
CpelICTB HMX OUEHKH. B crparermu peiictBuii no JanbHeimeMmy pa3sBHTHIO
Pecry6nuku Vi6exuctan B 2017-2021 roas! nmocrasieHb! 3aiaqd, B YaCTHOCTH,
«...COBEPIIEHCTBOBAHHE CHCTeMbI 0becneyeHnd HHGpopMalMOHHOH GezonacHoCTH
H 3alMTEl WH()OPMAlLMH, CBOEBPEMEHHOE H aleKBaTHOE NpOTHBOACHCTBHE
yrposam B uHpopMaumonHo#t cdepe, ...BHeApeHHe HHPOPMALMOHHO-
KOMMYHHKALHOHHBIX TEXHOMOruit B 3|conommcy counansHyio cepy, cHcreMsl
)’l'l].’aBJ‘leHlflﬂ»2 Pearmsauml NOCTaBJICHHBIX 3aaa4,. B TOM YHCIEC OUECHKa
nHdopMalHoHHoit 6e3onacHOCTH Opranu3anuil M paspaborka Moaeneif, METO0B H
arOPHTMOB COBEPLUCHCTBOBAHHE CHCTEMBI €€ noxasareneﬁ H KpUTEPHER ARJAETCA
OOHUM M3 BOKHLIX 3afayef. e

JHccepTauHOHHOE HMCCNefloBaHHE B onpeneneﬂnoﬁ Mepe NOCHYyXHT
BEIMOJIHEHHIO 3a1a4, MOCTAaBIEHHBIX B CACAYIOIMX JOKYMEHTaX: VYka3
Ipesupenta Pecriybnukn Vs6ekucran NeVII-4947 «O crparernn geicTeuit mo

'hnp /Hwww tadviser.rw/index.php/Cratea:TloTepu_oprammatst_ot_KxuGepnpecTynHOCTH

2yxas TMpesinenra Pecry6minxn Y3Gexucran NeVI1-4947 «O crparersm aeitcrstt no aamsuethmesmy passumao
Pecny6nnxn Yibexucram ot 7 geepana 2017 roga
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RanbHelimeMy passutuio Pecrry6nuxn V3i6ekucran» ot 7 despana 2017 roxa,
Yka3 Tlpesumenra Pecry6nmuku Vi6exucran NeVTI-5379 «O Mepax 1o
COBEPIIEHCTBOBAHMIO CHCTEMBI TOCYAapCTBEHHON GesonacHocTH PecryGnuku
Y3bexucran» ot 14 mapra 2018 rona, Yxas ITpesupenta Pecriy6nnkn Y3bekucran
NeVTI-5349 «O wMepax mno paneHeifmeMmy COBEpLICHCTBOBaHMIO  Coephl
HH(OPMALMOHHEIX TeXHONOrMA M KOMMyHMKauui» ot 19 despana 2018 ropa,
TlocranoBnenus [pesupenta Pecry6nuku Y36ekucran Ne IM11-4024 «O mepax no
COBEPIICHCTBOBAHHMIO CHUCTEMBl KOHTPONA 3a BHEJPeHHEM HH(OPMALMOHHBIX
TEXHOJIOTHA M KOMMYHMKauMii, OpraHM3aLMy MX 3apTeD OT 21 Hoabpa 2018
Ffola H ApyYrHe HOPMATHBHO-NpPABOBBIE JOKYMEHTBI, OTHOCAIIMECA K
CCOTBETETBYIOLIEH Chepe neATENEHOCTH.

CooTBeTcTBHE HCCNA0BAHHS MPHOPHTETHEIM HATIPABICHUAM PASBHTHS
HAYKH M TexHodoruii pecmyGamxu. HccnenosaHne BBINONBHEHO B paMKax
NPHOPHTETHOro  HanpasneHus IV. «VHdopmarvsaumas M pasBHTHe
HH)OPMALMOHHO - KOMMYHHKAIHOHHEIX TexHoJorni» PasBHATHA
pecmy6HKaHCKOM HayKM H TEXHONOIMH.

Crenenb wm3ydenHocTn mnpo6iempl. YdeHble PaiIMYHBIX OpraHu3aumii
MHOTHX CTpaH NMPOBE/IH HCCIEAOBAHMA Mo pa3paboTke nokasateneil U KpHTepHeB
‘MHpOpMauMOHHOH  GesomacHocTH, cpeaM  KOTopeix  Bapdonomees AA,,
Homapes B.B., Kamyxckuit M.JI, Axmyxamenos UM.,  Bepectnesa O,
Camoxsanos 10.41., 'epacumos B.M., [asnos A.H., B.®. lllaxerun, JLIL. 3erxna
TIPOBOAAIHE B HBIHEIIHEE BPeMA Hay1HO-HCCIIEI0BATENbCKYI0 pabory.

B Vs6ekucrane nom pykoeoacrsom BexMyparosa T.®., Apunosa M.M.,
Fanuea CK., KapumosaM.M., Xampamoea P.X., MyxamMmamuesoii [I.T.
HaYYHBEIMH KOJUIEKTHBAMM M3yueHbi npouecch! ¢opmmpoBanua 6asbl 3HaHMi Ha
OCHOBE 3JKCNIEPTHBIX 3aKIOuEHHH, GOPMHpOBaHHA MOKasaTenell M KpHTEpHeB
uHdopMaumoHHON  GesomacHOCTH,  MeTOABl  OUEHKH  3alUIUCHHOCTH
BHGOPMALMOHHON CHCTEMBI. :

B Hacrosmee Bpems 3anaua ¢opMHpOBaHMA MoKasaresnelfi H KpHTEpHeEB
OLCHKH WHbOpMalMOHHON 6e30macHOCTH HAa OCHOBE LCHTPAIM3OBaHHBIX
9KCMEPTHLIX 3aiimodeHuit W ¢QopMHpoBaHHE METOJOB OLIEHKH HA OCHOBE
TIPHOPHTETHOCTH  KpHUTepHeB * MHGOpMalMOHHOHK  §e30macHOCTH, a Takke
crelnHKE KOMIOHEHTOB H(OpMaLHOHHON CHCTEMB! OpPraHH3alMK HEOCTATOMHO
H3YHEeHBL.

CBE3b  AHCCEPTALMOHHOrO HCCAeA0BAHHA ¢ IUIAHAMM  HAay4dHO-
HCCJIe0BATeNbCKHX paboT Bricmiero ofpa3oBaTeJbHOro yupexaeHHs, rae
BBINONHeHAa Auccepraums. JlUcCEpTAlMOHHOE HCC/EKOBaHHE BLIMOJHEHO B
paMKax HAay4HOTO NpPOEKTA COIJIACHO IUIaHy Hay4HO-MCC/IEZIOBATENBCKHX paboT
TalKeHTCKOro yHHBepcUTeTa WHGOPMAUMOHHBIX TEXHONOTHl H YpreHuckoro
dumana TYUT no temam Ne®4-019 «Mccnenopanue npobnem ¢opMHpoBaHHA
CHCTEM noOKasaTenelk M  kpuTepues  MHpopMaumonHolt GesonacHocTH»
(2012-2016) u Ne ®636-16 «Paspaborka mporpaMmHoro obecrieyeHHA OLEHKH
-uHpopMaunoHHoH GezonacHocTH HHGOPMALHOHHO-KOMMYHHKALHOHHBIX CHCTEM»
(2016).,
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Llens ncenenoBaHns — GOPMUPOBAHHE CHCTEMBI nokasaresielf u KpuTepueB
nHGopMaLoHHOR Ge3omacHOCTH H pa3paboTka MeTOROB M CPEACTB OLEHKH
uHopmannonHoH 6e30MacHOCTH HHGOPMALHOHHBIX CHCTEM.

3agaun ucce0OBAHEHA?

paspa6oTKa HaCTHBIX ¥ MOICHCTEMHBIX KOHLENTYabHBIX Mozenelt mpouecca
OLIEHKH HH(OpMaLMOHHO#H 6€30MacHoCTH;

coszmaHne (PYHKUMOH&IBHBIX H HH(OOPMALMOHHEIX MOZENEH CHCTEMBI
noxasaresieii 1 KpHTEpHEB nudopMaloHHoi GezonacHOCTH;

paspaGoTka anropuT™Ma GOpMHpOBAHHA CHCTEMBI nokasarejieli H KpHTEpHeB
nH$popmaumonHoii 6e30MacHOCTH;

paspaborka MeTOAa OLEHKH HHPOpMALMOHHOM CHCTEMEI Ha OCHOBe
NPHOPUTETHOCTH G€30MacHOCTH KOMIOHEHTOB HHpOpMauHOHHON CHCTEMEI,

CO37jaHHe MNpPOrpaMMHOrO CPEACTBA CHCTEMbl OLEHKH HH(popMaLMOHHOIA

6Ge3onmacHOCTH.
O6BbeKToM HCCACIOBAHHA SABJIAETCA NpPOLECC OLEHKH 3alHIIEHHOCTH

HH}OpMaLMOHHO’ CHCTEMBIL.

IlpeameroM HcCACA0BAHMA ABJIACTCA topMupoBaHHe TOKa3zaTelel H
KpuTepues MHQopMauuoHHOH 6e30macHOCTH, a Taloke METOAbl M AIrOpHUTMBI
oueHK: HHGopMaLHOHHO# 6e30MacHOCTH.

Mertoasl McciedoBaHHs, B mpollecce HCCICAOBAHHA HCMONB30OBANHCH
METOb aHANH3a 3ALMIEHHOCTH HHGOopMauHy, HedopManbHas JIOTHKa M TeOpUA
HeOpMANBHEIX MHOXKECTB, Teopua rpadoB M OOBLEXTHO-OPHEHTHpOBaHHOE
nporpaMMHpOBaHHE.

HayuHasi HOBH3HA HCC/IE0BAHHS COCTOHT H3 CEAyIEro:

Ha OCHOBe ocobGeHHOCTed OpraHM3allMH H KOMIOHEHTOB MH(GOpMaUHOHHOMH
CHCTeMEl pa3paGoTaHbl YACTHBIE H MOACHCTEMHEIE KOHUENTyalbHBIE MOMETH
GesonacHocTH HHGOPMALHOHHOM CHCTEMBI;

paspaGoransl  (QYHKUHOHaIbHEIE M  HHOOPMAUMOHHBIE  MOJENH
dbopmupoBanua cHcTeMbl MokasaTesel M KPHTEpHEB OLEHKM MH(OPMaLMOHHOM
6Ge3onacuocTu Ha ocHoBe Metofosoruu IDEFO u IDEF1X;

NpH MOMOIIH METOXOB NPHIMCHIBAHHWA Oa/I0B, PAHKHDOBAHHA, TEOPHH
HedopmansHoii norukn «MamaHu» M 3KCMEPTHBIX 3aKmMOueHHWH pa3paboraH
Meron, (OpMHMpOBaHMA MoKasare/ielf M KPHTEPHEB OLEHKH HHGOpMaLHOHHOMN
6e3onacrocTy;

Ha OCHOBE MPHOPUTETHOCTH 6€30MacHOCTH KOMITOHEHTOB HH(pOpMaLMOHHOM
CHCTEMBI pa3paboTaHa METOHKA OLEHKH HHPOPMaLIHOHHON CHCTEMBI;

NpH NOMOWIM YACTHOM M MNOACHCTEMHON KOHLENTYATBHBIX MoJenei
6e3onacHOCTH HHGOpMaUKOHHLIX cHCTeM cOpMHpOBaHa CHCTEMa Mokasareneit U
KpHTepHeB OLEHKH HHQopMauMoHHON 6Ge30acHOCTH, pa3paboTaHB! AITOPHTMEI
OLEHKH HMH(pOpMaLMOHHOH 6e30nacHOCTH H APXMTEKTYpa HMX NPOrPaMMHOIO
obecneyeHus. .

IIpaKTH4ecKHe pe3yJbTATHI HCCIEA0BAHME COCTOAT M3 ClIEAYIOIEro;

Ha OCHOBE 3KCIIePTHBIX 3aKIOYEHHH pa3paboTaHO NporpaMMHOe CpeAcTBO
A1 LEHTpaIM30BaHHOrO ¢(OpMHpOBaHMA FMokasaTenelf M KpMTEpHEB OLEHKH
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nHdopManronHoH 6e30MacHOCTH;

paspaGoTaHo nporpaMMHOE CpPEACTBO, MO3BOJAIONIEE YCOBEPIIEHCTBOBATD
Mepsl  WHGOpPMALUMOHHOM 6e30NacHOCTH OpraHH3alMM M MpPOBOAMTE OLEHKY
undopyaumonHoii Ge30NaCHOCTH CELUATHCTAMH OpraHH3aluH,

JlocToBepHOCTL pPe3y/iTATOB HCC/IeA0BaHMsL. J(OCTOBEPHOCTh pesysIbTaToB
HCCIEIOBaHHA OGBACHACTCE KOPPEKTHOCTHIO MATEMaTHYECKHX BbIpaKeHH
HHTepnpeTHpyIOIWMX npobneMy, QopmupoBaHHeM Mokasareiiel W KpHTepHeB
olleHkH HHpopMauHOHHON 6e30MacHOCTH KCIIepTaMH 6a3pl 3HaHHl, a Takke
TEOPETHUECKHMH M TPAKTHYECKHMM MCCNICHOBAaHMAMH B 06MacTH OLEHKH
unopMauMOHHON Ge30MacHOCTH, & TalKe pealbHBIM H 3KCNEPHMEHTAIBHBIM
aHaIN30M pa3paGoTaHHBIX AITOPHTMOB.

Hayunash M npaxKTHYecKas 3HaYHMOCTH Pe3YJbTATOB HCC/IEAOBAHHA.
HayuHas 3HaYMMOCTb MOJMy4€HHHIX pe3yfLTaTOB HCC/ACNOBAHHHA 3aKioyaercs B
paspaboTke MeTOZI0B M AIrOpHTMOB GOpMHpOBaHHA KPHTEpHEB HHPOPMALIHOHHOIH
6€30MagHOCTD M OLIEHKH 3AIUIHEHHOCTH HHGOPMAIHOHHOH CHCTEME! Ha OCHOBE
MpeAnoKeHHBIX dyHKUMOHANBHBIX, HMH(OPMALHOHHBIX, NOACUCTEMHO
KOHIENTYaNLHBIX MoAeJIeil OLeHKH HHGOPMALHOHHON CHCTEME.

IMpakTyeckad 3HAaYUMOCTh pE3YJLTATOB MCClENOBaHMA oOBAcHAeTCA
BO3MOKHOCTEIO pelaTh 3aAady NpH HeZoCTaTKe 3KCIEpToB Mo HHHOPMALMOHHOM
GesonacHocTH, (OpPMHpOBaHHEM 3aKMIOYEHHHA 1O oOleHke HHGOPMaUHOHHOM
Ge3omacROCTH  3KCMEpTaMHM  LEHTPaIM30BaHHO M peanHsaleil  OLEHKH
6e3onacHocTH HHGOPMALMOHHOM CHCTEMBI CIIELMANHCTaMH OpraHH3aLuit.

Bueapenue pe3yaLTaToB HcchegoBamusa. Ha ocHose pesynstatroB no
TIPHMEHEHHIO METOM0B M aNroputmMoB $OpPMHPOBAHMA MOKasaTesel U KpHTEpHEB
uHGOPMALHOHHOH Oe30macHOCTH H  OlLEHKe HHGOpMauMOHHOHR CHCTEMBI
BHEIpEHEL:

Metogsl  (OpMHpOBAaHMA  FoKalaTeNlel M KpMTEpHeB OLICHKH
HHGOPMALMOHHOA O6€30macHOCTH M OLEHKM HH(OpPMalMOHHOH cHCTEMB,
BHeJipeHHoe B XopeamckoM ¢ummane AO «Y36exucron mowracu» (Crpaska
Ne33-8/9317 MHHHCTEPCTBO pasBHTHA HH(POPMALMOHHBIX TeXHONOrMH M
KOMMYHHKaumi ot 12 nexabpsa 2018 roza). Ha ocHOBe pe3ynsTaToB Hay4HOro
HCCJICAOBAHHUA 3KOHOMHMTCA BpeMs, 3aTPauHBaeMOE HA OUEHKY 3allMINEHHOCTH
HHGOPMALIMOHHOM CHCTEMEI, a Taxoke NMpH o6paGoTke M aHanM3e pesyNLTaTOB.
OueHka  3amMIMEHHOCTH  HMHPOPMALMOHHOM  cHCTeMBl  cmocobcTBoBana
NepCNEeKTHBHOMY TUTAHRPOBAHMIO Mep 110 COBEPIIEHCTBOBaNHIO MH(opMaloHHON
6e30MacHOCTH H HCTONB30BAHMIO B [IPHHATHUA PpEUIEHHHA MO TOBEILEHHIO
3aHIMMEHHOCTH CPEACTB; .

NMpOrpaMMHOE  CPEACTBO, paspaboTaHHOE Ha OCHOBe wacTHOH H
MONCHCTEMHOM  KOHIENTYansHBIX Mogeneft 6e3onacHOCTH  BHeapeHO B
XopesmckoM dumane AK  «Y3bekrenexom»  (Crmpaka  Ne33-8/9317
MHHHCTEPCTBO pasBHTHA WHGOPMALHOHHBIX TEXHONOTHI M KOMMYHMKalMi OT
12 gexabpa 2018 ropma). PesynsTaTst HCC/IEAOBAHMA J[UIA  OpraHH3alHH
CNocoGCTBOBANO OIEHHTh M KOHTPONMPOBAaTh HH(OPMaLUMOHHON cHCTeMBI,
aHATN3UpOBATh U HOPMHPOBATh KOHTPOJIBHEIX KPUTEPHEB;

26



MporpaMMHOE CPEACTBO pa3paboTaHHOE Ha OCHOBE (YHKUHOHANBHEIX H
nHGopMaLMOHHBIX Mojielel GOPMHPOBaHHMS CHCTEMBI MoKasaTeNlell H KpUTEpHEB
oueHku undopMaLmonHo#H GesonacnocTi BHeapeno B 000 «Mustafo software» B
HeaX olleHKH HMHGpopMauMOHHON GezomacHOCTH pa3pabOTaHHBIX MPOrpaMMHBIX
npoaykros  (CnpaBka  Ne33-8/9317  MumucTepcTBO MO Pa3BUTHIO
HHGOPMALMOHHBIX TEXHONOrMA M KoMMyHuKaumu# or 12 nekabpa 2018 roaa).
PesynbTaThi MccnenoBaHus no (opmupoBaHMiO nokasareneif Ge30nmacHOCTH
CIOCOGCTBOBANIO COKpAIEHHIO BpeMeHH obuiecHus ¢ skcnepTaMu B 12 pas, mpu
pacyete 3HayeHHH MHopMauHOHHOK 6e30MacHOCTH - COKPAIICHHIO BPEMEHH H
KOJIHYeCTBAa BHIBOAOB Oonee 4em B 20 pas. OueHxka HHGOOPMaUHOHHOM
6e3onacHOCTH MporpaMMmHoro obecnedeHus, pa3paGoTaHHOro I OpraHH3aliH,
Croco6CcTBOBaN0 CBOEBPEMEHHOMY YCTPaHEHHIO HMEIOIHXCA HEAOCTATKOB.

AnpoGaunsi  pesyabTaTOB  HccjaeaoBammil.  PesynsTaThl  JAHHOTO
HCCNenoBaHuA oGCYKIanuCh Ha 5 MEXAYHaponHbIX H 13 pecrry6nMKaHCKHX
Hay4HO-NpaKTHYeCKHX KOH(epeHIHAX.

Ony6nuKOBAHHOCTL Pe3yJAbTATOB HcciexoBanua. [1o TeMe aucceprauuH
omy6auxoBano 29 Hay4HsIX paGoT, B TOM uHcne 5 craredl B Hay“HBIX H3NaHUAX,
PEKOMEHOBAHHBIX 1A MyONMKauMH OCHOBHBIX HAaYYHEIX  Pe3YJLTAaTOB
auccepraumit Beicuielt atrectrauuoHHo# KomHccun Pecmy6Gmukm Y3bexucTad,
1 cratea omy6nukoBaHa B 3apyGexHbIX U 4 cTateil B peciryGaMKaHCKHX XypHaIax,
a TaKKe MOMyueHs! 2 CBHAETENbCTBA O PETHCTpAUMH MPOrpaMMHBLIX MPOAYKTOB
mns OBM. ’

Crpykrypa H ob6bem auccepraumu. JlHcceprauya COCTOMT M3 BBEACHHA,
yeTelpeX [/1aB, 3aKMOYEHHWA, CAHMCKAa HCNOJb30BaHHOM nMTepaTypsl H
npunoxenuii. O6veM aucceprauun cocrasndet 108 crpanuu.

OCHOBHOE COAEPXXAHHUE JTHCCEPTAITHH

Bo BBeaeHHH gHccepTalHOHHON pa6oTbl 000CHOBEIBAaETCA AKTYalbHOCTH H
3HaYHMOCTh TEMBI, COOTBETCTBHE HCCIIEIOBAHUA MIPHOPHTETAM Pa3BHTHA HayKH H
TeXHUKH PecrryGnuxy Y36exucTaH, onpeaesioTcs LeH U 3aa4d HCC/IefoBaHuA,
a Take OOBEKT M MNpeAMeT HCCIIEeROBaHHUsA,. O0GOCHOBAHO JOCTOBEPHOCTD
NMONYYEHHBIX pPE3YNBTATOB, MX TEOPETHYECKad M IpaKTHYeCKas 3HAYHMOCT,
COCTOSAHMA BHEJApEHHA pe3yNbTAaTOB HCCJENOBaHUA, NMPUBEJEHH cBeleHHA 06
oIy 6iMKoBaHHBIX paboTax M CTPYKTYpa AUCCEPTaLMH. .

IMepsas rnaBa AuccepTalMH Non HasBaHHeM «Iloaxoasl K OLIEHKe
HHpopmanHoHHOH Ge30MacHOCTH B HHOOPMALHOHHO-KOMMYHHKAUHOHHBIX
TeXHOJOrHAX», MOCBAIIACTCA - NpobieMaM  OuEHKM  MH(OPMALMOHHOM
GesonacHoctH B MHGOPMAUMOHHBIX H KOMMYHHMKALHOHHBIX TEXHOJIOTHAX,
CYIIECTBYIOIMMM HOPMATHBaM H CTaHAapTaM B o6nacTH OLGHKM, a TakKe
COBpPEMEHHbLIM METOAAM OLeHKH HHbopMaLMoHHoit 6e3onacHocTH.

AHanM3 MeTONOB M MOAXONOB pelliCHHs NMpobjieM OLEHKH KauecTBa 3alIUTHI
uHGOpMaUHMH, MOKA3EIBAET, YTO CHCTEMB! 3AIIHTHI HHYOPMALMH B COBPEMEHHEIX
HH)OPMALMOHHO-KOMMYHHKAUHOHHLIX ~ TEXHONOTHAX  MPEACTABAAIOT  coboii
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CIIOXKHYIO UEJIOBEKO-MAIIMHHYIO cHucreMy. B menmoM, omeHka Kkavectpa
(yHKIHOHHPOBAHHA TAKOH CHCTEMBI MOXET OCYHIECTBIIATECSA TONBKO IKCIIEPTHEIM
3aKIIOYEHHEM H palMYHBIMH 3BPHCTHYECKHMHM METOAAMM, CB3aHHLIMH C
JanpHeimen HHTepnperauueil MoMydeHHBIX pe3yjabTaToB. JUnA pelleHHA 3azad
OHEHKH Ka4ecTBa ()YHKIHOHHPOBAaHHMA CHCTEM 3amMTel  MHpOpMaLHH,
HeoOxoanuMo HCIONB30BaTh NoKa3aTenu KavuecTsa, MO3BOJIAIOLIHE
ONTHMH3UPOBATL CHHTE3 CHCTEM 3allUTH HHPOPMAUMH, KOTHYESCTBEHHO OLICHHTH
spdexTHBHOCTE QYHKUMOHHMpOBAHMA CHCTEM M  COMNOCTABHTL pPa3IHYHBIE
BapHaHThI NOCTPOEHUA TAKHX CHCTEM.

OcobeHHOCTD TaKHX 3a/la4 HE NMO3BOJIAET MOJNYYHTh ONTHMAIBHOE pellIeHHE
KIaCCHYECKHMH METOJaMH. B TakHX YCNOBHAX HCHOMAB3YIOTCA  TEOpHA
HedopManbHBIX MHOXECTB H  3BDHCTHYECKMEe NOAXOABI, CBA3aHHBIE C
noTpe6HOCTEIO NOTyYeHHA 3KCNEPTHEIX OLEHOK. B 3THX ycnoBHAX, UMeeT ocobylo
3HAaYMMOCTL MCMIONIB30BaHHE PaHrOBBIX METOROB, KOTOPHlEe OTHOCHTENILHO
HeOONBIIMX BpeMEHHBIX M BHMMMCIMTENBLHBIX 3aTPaT OOeCNEeqMBAIOT BEICOXMH
YPOBEHb JOCTOBEPHOCTH B OLIEHKE.

Jna ouenxu uHopMauHoHHO 6e30MacHOCTH BENYIUMH CTPaHaMH OTpPacin
paspafoTaH psA CTaHHAPTOB M HOPMATHBHBEIX JIOKYMEHTOB. B mpoBegeHHBIX
HCCJIEAOBAHAAX Ha OCHOBE Pe3yJIbTATOB CPaBHEHHA CTaHAAPTOB MO MOKa3aTeNIM
YHHUBEPCAIBHOCTH, THOKOCTH, TapaHTHH, pEalTH3yeMOCTh, pEJICBaHTHOCTH
onpefeneHo 9ro, «O6mmue kpurepuu...» (O’z DST ISO/IEC 15408) nmeer pan
JOCTOMHCTB OTHOCHTEJIEHO K OCTalbHBIM cTaHAapTaM. I1oaToMy mpoBeneHHELIe B
ZMccepTaliHOHHOMA paboTe Hcciie[oBaHUA ONMHPAIOTCA Ha 3TOT CTaHAapT.

B HacTosmee BpeMs NMPOBOJKTCA MHOro paboT Mo oleHKe HE(OpMaLMOHHOIA
6e3zonacHocTd. X MOkHO pasmenuTs Ha aBe rpynnsl. [Iepsas rpynma mossosser
YCTAaHOBHTh CTEMEHb PpHCKA IyTeM OLEHKH COOTBEeTCTBHA TpeGoBaHHAM
mHbopmauroHHo# 6e3omacHocTH. Bropas rpynna 0CHOBEIBAETCA Ha ONpEAc/CHHH
BEPOATHOCTH COBEPHICHHS aTakH U CTeNIeHH HaHOCHMoro yluepba.

AHalH3 METOAI0B OLIEHKH HH(OpMAaLHOHHON 6€30MaCHOCTH NOKA3LIBRET, YTO
BaxkHelimeit npobnemoil ARNgeTcA MX MHHUMaNbHas aBToMatusaums. ITowrn Bce
MeTOABI Ha Kaxaom mare o6paGotku Tpebyior, uTo6bl HHopMaums Obuta B
yCTaHOBJIEHHOH (opMe U Mopaake, HO OHK He UMEIOT MexaHH3MOB (JOpMHpPOBaHUA
Takoii uHpopmaumu u3 neppuyHoil. Eme oAHMM HENOCTaTKOM 3THX METOJOB
ABJIAETCA TO, YTO OHM He YYMTHIBAIOT TNPHOPHTETHOCTL OcobeHHOCTEH
U opMaLMOHHON 6€30NacHOCTH OLEHHBaeMOro obbekTa.

Btopas raBa AMCCepTalMM Noj HaspaHHeM «YacTHAA KOHUENTyaabHASl
Moaedb OLEHKHM 3amMHMMEHHOCTH HHOOPMAUHOHHO-KOMMYHHKAIMOHHBIX
TeXHONOrHID>  MOCBAILIEHA MOCTPOGHHIO YaCTHBIX M MOACHCTEMHBIX
KOHLENTyaNsHbiX Moeell ouenku HHGopMmauHOHHOH G€30MacCHOCTH, KOTOpLie
OXBaTHIBAET KPHTEPHEB OLEHKM M HX B3aHMOCBA3aHHOCTb, pacCUHMTaHHble ANA
HCIIONB30BaHHA B MPOLECCE OLEHKH HHGOPMAUHOHHOH CHCTEMBI.

B uH)OpPMAUMOHHBIX CHCTEMaxX Bce TpeOOBaHMA MO OCYIIECTBICHHIO
KOHTPOJIA, AHANN3a M OLEHKH 3amMImEHHocTH GopMymupyercs B BHAe 4acTHOH
Mozenu Ge3onacHoCTH.
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OTHOleHHI0 Mexay GesomacHOCTBIO MHGOpPMALMOHHON CHCTEMBI H
6e30nacHOCTBIO €€ YPOBHEH MOXXHO OMpeeNIHTh ClieAylomuM obpasom:
H = Heor U Hygpr Y Hrc V Hyor U Hyy U Hyr,

smech H — 6esonacHocts MHbopMaumonHoit cuctemsl, Heor - GezonacHocTs
YPOBHA ONepaunoOHHON cucTeMsl cepBepa, Hvest - 6€30nacHOCTb YpOBHs CUCTEMBI
ynpasiieHna 6azaMH AaHHBIX, Hic - 6e30macHOCTb YpPOBHA CETEBHIX CEpPBHCOB,
Hwmor - 6ezonacHocTh  YpOBHA ~ KJIHEHTCKOH  ONEpPalMOHHOM  CHCTeMBl,
Hwmu - Ge3onacHOCTh ypoOBHs crieLuansHeIX npuioxeHuit, Hxr - 6esomacHocTh
YPOBHA HOKYMEHTANEHOI0 06€ece e A.

PasfefieHHe Ha YPOBHH IO3BOJIAET TAKKE KOHTPONHPOBATH 6€30MacHoCTs Mo
30HaM  OTBETCTBEHHOCTH. YacTHad  KOHUENTyanbHas MOAENs  3allMTh
HH(OPMALIMOHHBIX CHCTEM NpPEACTAB/ICHA Ha PHC. 1.

Heipopmatnontan
CHCTEMY
Dyuxuun 6 Dy H 64 OpranmsalHoH1Le Mepbl
yap Gasul i n oBecneucune
BAHHBIX onepanHoHHOMH ft LOKY
L= r T
ANIMKRKCTPATOp AZMRHKCTPaTOP AIMURHCTPATOP CH
cHCTeMM yripagncua | (kanestcroft oncpankosko HH HHON cHCTEMN
Gazamy faHHBIX cerenmofl i J 4 OTBOTCTELHHOE A
Oynxunn GesouacuocT Qyuxuun
onepauioniol cuetemut ||  GesonacKocT Ha
cepeepa ypoaite coa3H

Mullm;crpamp =
cepaeprof AnMitHRCTpaTop
HoHHOH cHeTeMM roxansiof cer

Puc. 1. YacTHas KoOHUENTYaALHaA Moaedb 6esonacHecTn nndopmaunoHHol
CHCTEMBI

B  Momessix  6e30macHOCTH ~ KOMMOHEHTOB  MpoQunA  3aiiUTHI
HHQOPMALMOHHOM CHCTEMBI ROKHE! ObITh BKIIOYEHH! BCe (YHKIHOHANBHBIE
Tpe6GoBanna no Ge3onmacHOCTH, MOTOMY YTO 3TH TpeGOBaHHMA afaNTHpPOBaHBI C
yrpozaMH H uenamu GesonmacHoctH. Kpome Toro, Heobxomumo cnenuts 3a
B3aHMOCBA3aHHOCTBIO Kaxaoro ¢yHkuHoHankHoro TpeGoBanus (MOKA3aTENA).
B3aumocBasn nokasarenedf QomxHB! OBITH BKIIOYEHH! B YacTHLIE MOZENTH
6e30macHOCTH M YROBJCTBOPATHCA HA ONPEAENeHHOM YPOBHE CTPYKTYPHI
uHpopMaLmoHHOH cucTeMbl. TO €CTh CBR3aHHOCTE JOJDKHA GRITH yAOBNIETBOpEHA
HA COOTBETCTBYIOLIEM YPOBHE CEpBEpa OMEPAUHOHHON CHCTEMBI, CHCTEMBI
ynpasneHus 6a3aMH JAHHLIX, CETEBOr0 CEpBHCA, KJIHEHTCKOH OnepauuoOHHOMH
CHCTEMBI, CrieLHaMbHBIX NPUIOKEHHH H JOKYMEHTHOrO oGecneueHHs.

IpeanoxkeHo MOCTPOHTL MOACHCTEMHYIO MOJENh OUMEHKH 6e30macHOCTH
CTPYKTYPHOrO KOMIIOHEHTa HH(QOPMAaUHOHHOM CHCTEME C HCMOJIb30BAHHEM
TEPMUHOB «OOIIMX KPHUTEPHEB...» H C YYETOM NONHTHKH HMHGOPMALOHHON
GeaonacHocTH KOHKPETHOH OpraHu3aLKMH, BOIMOXHEIC H NPEANONAraeMble yrpo3sl
6esonacHocTH pecypcam.
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dopmupoBanue moacucreMHOM  KOHLENTYanbHOR  MoJeMH  OLCHKH
GesonacHocTH cepBepHO# oOnepalMOHHOM CHCTEMBI COCTOHT M3 BEIOpaHHOrO
npopuns  sammrel  (GasoBo#i  mpodunp  3AUMTHI)  YHMBepCAaIbHOM
MHOTONONB30BATENILCKON  omepaionHOfl cHcTeMbl ¢ dalinosolt  cucremoii,
cityxGoit mewaTh, ceTerbIMH ciykGamu, cyx6oft apXHBaLHH NaHHBIX H APYTHMH
NPWIONSEHHAMA (HanpuMep, nouTa, 6a3a AaHHBIX).

BriGpaHHBIl mpoduns 3ammuTel MMeeT NOMHbIE M 06ocHOBaHHBIA Habop
TpeGoBaHuli, U ynoBNeTBOpeHHe 3THX TpeGosanuii obecrmeuHBaeT NOCTATOUHYIO
CTeNeHb 3AMMIMEHHOCTH B Cpefie ¢ cpeqHell CTENeHblO Yrpo3 JUIi aKTHBOB. B
COOTBETCTBHH C 3THM YPOBHeM yrpo3sl o6ecreunBatoTca TpeGoOBaH A HANEKHOCTH
H cpeaHell ycroituBoctn ¢ynkumit 6e3onacHOCTH, KOTOpble peaiu3yercs Ha
OCHOBE MEXaHH3MOB BEPOATHOCTH U o6MeHa (He KpHITOrpadHUECKHX).

OnepanmoHHasd CHCTEMa, COOTBETCTBYIOMmas TpeGoBaHHAM npodma 3amuTs!
nojyiep;kHBaeT cpeay obpaborku KoHuOeHUManbHBIX AaHHBIX. Hanmnuue Takoh
BO3MOKHOCTH Tpebyer NpHMEHEHHsA MUCKPELHOHHOrO YIMpaBfieHHA JO0CTyna
ofpalmenns, KOTOpOe OCYMIECTBIIAETCA HAa OCHOBE MACHTH(HMKATOpOB B
onepaupoHHoH cucreMe. PyHkuMOHAN 6e30MacHOCTH OMEpaLUHOHHOH CHCTEMBI
nepen paspelleHHEeM BHINOMHEHHs ONepaliy JOSokeH MOATBEPKAATH NOMTHHHOCTD
npegbABiacHHOro MaeHtHdukaropa. Ha puc. 2 mokasaHa cxemMa noacucreMHof
KOHUENTYaJbHbIA MOJENHM OLEHKH 6e30macHOCTH CepBepHOll onepauHOHHOHA
CHCTEMBI.

Bescnacnocts onepausolKol cicTemu cep
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Puc. 2. Cxema noacHcTeMHoli KOHIeNTYaAbHOH MoaeIH OLleHKH
R
Ge3onacHocTH cepBepHOil onepanMoHHON CHCTeMbI

Co3gaHHad TNOACHCTEMHas MOJCHL OLEHKH G6e30macHOCTH BKITIOHACT
39 MHOMKATOPOB, BIMAIOIMX HA 3aMTY JAHHBIX Ha YpOBHE CepBepHOMH
ONepaUMOHHOA CHCTEMB!, M3 KOTOPBIX 26 HMEIOT BHyTpeHHHE 3aBHCHMOCTH,
14 ABAAIOTCA HE3AaBHCMMBIMH HHAMKaTopamH, a 1 rmokasarenr HMeeT
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MEKYpOBHEBYIO CBA3b C 'rpe6onanwmu AOCTOBEPHOCTH (lcnacc ROCTaBKH H

NpaBHIBHOCTh SKCIUTYATALHK) YPOBHA AOKYMEHTHOrO obecnedeHus.
Ha puc. 3 npusesena rpag-cxema B3aMMHOR H MeXypPOBHEBOI CBA3aHHOCTH
nokasareJiefi 6e3onacHOCTH cepBepHOH onepallHOHHON CHCTEMEL.

[ 6 Lt H v HOXVMCHTOS
Puc. 3. Fpad-cxema B3anMHoil H Me:KYpOBHeBO# CBA3aHHOCTH NokasaTese
GesonmacHocTH cepBepHoii onepaHoHHON CHCTEMBI .

B  namuccepraumonHoli paGore Takke paspaboTaHpl NOACHCTEMHEIE
KOHLENTyansHele MOJENM, OLEeHHBaroliHe Ge3omacHocTh YpoBHeH CHCTEMBI
ynpasnieHns 6azaMM [JAHHBIX, CETEBBIX CEPBHCOB, KIHEHTCKOM omnepalHOHHON
CHCTEMBI, CTIELHABHBIX NIPHIOKEHHUH H JOKYMEHTHOro obecneueHHs.

B Tperneit rnase gucceprauuy Mox HasBaHHeM «DOpPMHPOBaHHE CHCTEMBI
moxasareJelf H KpHTepHeB oueHkH HHbopmammonnoil Ge3omacHOCTH»
npuBeAeHbl MOAENh M aNrOpUTM (OPMHPOBAaHHMA CHCTEMB! TNOKasaTenedl H
KpUTepHeEB, MO3BOJIAIONINE OLICHUTH 6esomacHoCTh KOMITOHEHTOB
HHGOPMALMOHHEIX TEXHONOrH OCHOBAHHBIE HA MOACHCTEMHBIX KOHLENTYIBHBIX
Mozensx.

IMpu coananuu Mozenu GopMHpoBaHHA CHCTEMBI MoKasaTejieit M KpUTEpHeB
nHdopMaLMOoHHO# GesonacHOoCTH Mcmonk3oBaHa Meromonoruz IDEF0. Kax
Hu3BecTHO, Metomosiorns IDEFQ xapakTepH3yeT CHCTEMY B BHRE HepapXH4YECKHX
anarpamMM. CHayana OCBEIaeTCs CHCTEMa KaK Leflas H OTHOWMEHHA ¢ BHEIIHHM
MHpOM, 3aTeM OCyllecTBiseTcd mekomno3uuma (Puc. 4). B pesynsrare
JEKOMITO3HUMK CHCTeMa pa3buBaeTCi Ha MOACHCTEMEI, M Kaxhasd MOACHCTEMa
Xapakrepusyerca otTaenbHo. TakuM o6pa3oM, MOCTHraerTca TpeGyeMulit ypoBeHD
JEeTATH3aLUH,

Kaxaas auarpaMma cocToHT H3 6110KOB H RYT, 6710KH ONMHMCHIBAIOT (yHKIMH
NMPOEKTHPYeMO CHCTEMBI, a JYrH NpeACTAaBIAIOT B3auMOAEHCTBHA H CBA3H
6nokos.

CorniacHo amarpammy, napaMmeTpbl BXOASIHE cJieBa NPEACTAaBIAIOT co6oi
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BXOAAIIME AAaHHBIE, MapaMeTphl CBEPXY MPEACTaBIAIOT YMpPaBNAIOUIHE NAaHHBIE,
TiapaMeTphl CHH3Y NMPEACTABIAIOT MEXaHH3MEI, HCXOAALINE NApaMeTpEl ¢ MpaBoi
CTOpOHEI 6710Ka NIPEACTABNAIOT Pe3yNLTATHL.
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Puc. 4. lexoMmo3Hius cacreMb! fopMHpoBaHue noxasatesiell H KpuTepHes
ouleHKH HHpopMauroHHoi 6esonacHocTH

Crpyktypa 6a3p! [aHHBIX MpOrpaMMHOrO CpeiaCTBa A  OLCHKH
6e30macHOCTH MHQOPMALMOHHEIX CHCTEM pa3paboTaHa Ha OCHOBE METOHONOTHH
IDEF1X, xoTopas cocTouT 13 crefytomux 17 rabmuu (Puc. 5).
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Puc. 5. IDEF1X moaens 6a3bl AaHHBIX IPOrPaMMHOr0 CPeACTBA OLEHKH
6esomacHocTH HHPOPMALIHOHHBIX CHCTEM
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DopMMpoBaHHs CHCTEMBI TTOKa3aTesiell H KpHTepHeB 6e30MacHOCTH 3aKmoO4aeTCs B
crenyiomeM. DKCHEpThl - Ha OCHOBE MPHOPHTETHOCTH TpeX MPHHLWIIOB
HHpOopMaiHOoHHOH 6e30NacHOCTH: KOH(HAEHLHATEHOCTH, LINIOCTHOCTH H ROCTYTIHOCTH
- NMPHCBAHBAIOT GaThbl COTMAcHO KpHTEpHAM HHdOpMALMOHHOH Ge30MacHOCTH H Ha
OCHOBE 3THX GANNIOB ONpENENAOT MX BecOMBI KOIpGUIMEHT. DKCTEpTB! Taloke
dOpMMpYIOT JKCHepTHOE 3aKOYeHHe MO OLeHKe Ge30nacHoCTH HH}pOpMaLKOHHONA
CHCTEMEI M Ha OCHOBE TEOPHH He(opMaIbHOI JIOTHKH paspabaTeBaloT npasuia, Ha
OCHOBAHMH KOTOpBIX, 8 Taloke MPHCBOSHHBIX OLICHOK K MIOKA3ATENAM OCYIIECTRITIOTCA
PacyeT CTeNeHH 3AMIIEHHOCTH HH(OPMALIMOHHOH CHCTEMBL.

AJITOPHTM, OMpeAeAIOIHH NOCHeA0BATEBHOCTb BBIMONHEHHA onepauui
NS OLEHKH 3aUMIIEHHOCTH HH(OPMAUMOHHOM CHCTEMEI MOXHO 3anucarb
cnemyiommM o6pasom:

1. Ha OCHOBE NpHODHTETR MPHHUMIOB HH(OPMALHOHHOM 6e30MacHOCTH
3KCHepTaMM MPHCBAMBAIOTCA GaLIbl KPUTEPHAM H NOKa3aTeIAM nHGOpPMaLHOHHOH
6e30MacHOCTH, Ha OCHOBE KOTOpbIX (JopMHUpyeTcs 6232 NaHHBIX. .

2. dopmupopanue Ga3sl 3HaHUil. OnpegencHHe JIMHrBHCTHYECKO# IIKa/bl B
oueHke. [TocTpoHTE PyHKLHIO MPHHAIEIKHOCTH.

3. Cosnanue Ga3e! npasun HeGOpMAIbHEIX JaHHBIX. Ha ocHoBe 3THX NpaBui
PEMaloTCA  BO3HMKAIOWHE NPOTHBOPEYHBOCTE M CJIOXKHOCTD 3aja4u.
JHedassndnxauus nomyyeHHEIX OLEHOK. .

4. OnpegeneHyie NPHOPHTETA KOMIOHEHTOB HH(OpMALHOHHOH CHCTEMBI M
pacueT BeCOMBIX K03 pHUHEHTOB.

5. OueHka BCex KOMIMOHEHTOB MH(OPMALMOHHOM CHCTEMBI C MOMOIILIO
JIMHFBHCTMYECKMX TEPMMHOB Ha OCHOBE CaMbIX HH3KHX ypoBHeii _(3nememon)
KpuTepHeB HHGOpMauHOHHOH 6e30MacHOCTH. S

6. Tlpn HeoGXOAMMOCTM MpOBOOMTCA pacuer OLUEHKH KOMIOHCHTOR
KpuTepHeB MHpOpMauHOHHOH 6€30MacHOCTH Uepes ¢yHKUHMIO TPHHAUIEXKHOCTH
Ha ocHoBe 6a3k1 3HaHHi.

7. PacueT 3aBHCHMOCTeit MeXIy nokasaTesaMH. B cBoio ouyepemb pacter
LICHBI CEMBH H KJIaCCOB KpUTEpHEB 6€30MmacHOCTH.

8. Pacuer o6ule#i ieHb1 HHGOPMALMOHHO# CHCTEMBI H €r0 KOMIOHEHTOB.

9. AHanu3 pe3ynsTaroB oueHkH. OdopmneHHe oT4eTa.

B uersepromM pasfenie AMCCEpTalMH € HasBaHHEM «Pa3paborka
NPOrpaMMHLIX CpPeACTB  OUEHKH uudgopmanmonHoii  6e30macHOCTH M
JKCIepHMEHTAILHO-PACHETHbIE PE3YALTATED) MPEACTABNCHB!  apPXHTEKTYpbl
NpPOrpaMMHBIX CPEACTE OUEHKH HMHGOPMaUHOHHOH 6e30MacHOCTH Ha OCHOBE
pazpaboraHHEIX MozaeneH, OMHCaHHBIX BO BTOpOIf H TpeTbel rnaBax AMCCEPTALMA -
¥ KCTIEPMMEHTANIBHO — PaCUETHBIE PE3yJILTaThi N0 OLieHKe 6e30MacHOCTH.

B opraHuzauuu oOlleHKa 3alHILCHHOCTH HHGOPMALMOHHOM  CHCTEMBI
OCYLLECTBNAETCA COTPYAHHKOM OpraHM3auMu Ha oOcHoBe 6a3bl 3HaHuil,
copMHUPOBaHHOM IKCEPTHHIM 3AKITIOUCHHEM.

Pa3paGoTaHbl MporpaMMHbIe CPEICTBA CHCTEMbI OLEHKH HH(OPMALMOHHOH
OezomacHocTH - ‘Web-npunoxxeHHe, CEpPBEPHOE TNPHIOKEHHE H Android- |
npunoxerue (puc. 6).
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Puc. 6. CTpyxTypa nporpaMMHOro CpeacTBAa OleHKH HHGOPMALHOHHOH
GesonacrocT

Web-npwioxkeHue  HCIONB3YIOT  aAMHMHHMCTPAaTOPEl M OKCMEPTHI
HHGOpMalLHOHHON Ge3onacHocTH, AJMHHHCTpaTop mnpoBoauT pabory 1O
cozmanuio npoduns mA 3xkcneproB nmo HHpopmalMOHHONK 6Ge3onacHOCTH, HX
ynaneHusd, a TakxKe Ha OCHOBE 3aK/MOUEHHt SKCNEpPTOR MPOBOAMT paGoTH Mo
pacueTy BecOBHIX K03(HIHEHTOB KpHTepHeB 6e30MacHOCTH. A 3KCrepThl JamyT
Gabl KpHTEepHAM Ge30MacHOCTH MO KOMOHHaUMAM NpHHLMNOB 6€30MacHOCTH H
3aKII0UEHHA 1A pacyéTa OLEeHKH KOMIIOHEHTOB HHGopMaIoHHOl 6e30nacHOCTH.

CepBepHOE TNpPWIOKECHHE 3amMChiBaeT B 6asy JaHHBIX TONY4CHHYIO
uHpopmaumio u3 Web-npuiokeHHs W BEMHCAAET BecoMble K03((HLHMEHTHI
kputepue 6esomacHoctH. Kpome Toro, Ha ocHoBe 3ampoca W3 Android-
npuioxeHHs oGHOBNSET ero 6asy 3HaHHiA.

IMocne 3arpysku Android-npunoxkeHuem 6asy 3Hanuil ¢ cepnepa, CreuHaNHCT
B Android-mpHNOKEHMH BBOTMT MOJENb OlEHHBaeMoOl HHGOPMALMOHHOM
CHCTEMBI, TO €CTb BBOAHT MNPHODHTETHOCTH €€ KOMINOHeHToB. Kpome TOro,
OLIEHHBAETCA CTEMEHb COOTBETCTBHA KOMIMOHEHTOB HH(OpMauuHOHHOH CHCTEMEI
anemMeHTaM TpeGoBauuit mHpopmaumonHo#t GesomacHOCTH, M HTOroBafd OLEHKA
[PEAOCTABNACTCA MONB3OBATEIIO.

Kax H3BeCTHO, Ka4yeCTBO MEXaHH3MOB 3alIUTHI, HCMONB3YEMBIX B
HH(OPMALHOHHOI cucreme, onpepesaercs YPOBHEM peansalii
dyHKuHOHANBHBIX TpeGoBaHMI Ge30macHOCTH, KOTOphle OXBATHIBAIOT MOMHTHKY
6e30nMacHOCTH OpPraHH3alMH H TpeGOBaHMI MPOTHBOCTOAIIME yrpo3aM B paMKax
aKcruTyataunH. IIpn 3ToM ypoBeHp BO3MeHCTBHA K Ka4yecTBY 3al(WTBl Pa3HBIX
noxasarenefi paznuuaerca. ITosToMy mns ompesieneHus 3HaunMMocTH TpeOyeMol
¢yukuun GesonacHOCTH GBUT NMpeioKEH METOA ONpeieieHHA MPHOPHTETOB
nonuTHKH HH$OpMauMoHHON GesomacHocTH (Tabnuua 1).
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Ta6amuna 1.
IIpHopuTeTHOCTH NPHHLHNOB HHOpMalHoHHoil GesonacHocTH

IpropuTeTHOCTD OCHOBHEIE IPHHIMITE HHGOpMamUoHHO## 6e30IacHOCTR
1 MecTO M A <) A M )
2 MecTo A 1] M M < A
3 mMecto D M A o) a M

3pech M - KOHQHAEHUNANBHOCTD, 5] -~ LEJIOCTHOCTD, B - ZOCTYNHOCTS.

OTOT METOA OCHOBaH Ha OLIEHKE FPYNIOi 3KCIMEPTOB KAKOAOro KPHTEpPH:A 10
BaXHOCTH B AuamnasoHe [0-100]. 310 maer BO3MOXKHOCTH (HKCHPOBATH OLEHKY
yucen, CyMMHpPOBaTh Galubl, KOTOpHIE JAIOT HECKOJIEKO 3KCIEPTOB.

Iyct k 2KCNepTOB OLIEHHWIH m KpHTepHeB NO BakHOCTH. Torna OLEHKH
TOCTABJIEHHBIE IO KPUTEPUAM MOXHO u3obpasuts B Bume H = [|hy|| matpuust,
afieck hy - olieHKa i-3KCnepTa NoCTaBleHHOE j-KPHTEPHIO.

Yem BhILIE KPUTEPHH, ONMpPEHCSNAIONHA COOTBETCTBHE MHEHHA 3KCNEpPTOB,
TeM HaagKHee UX MHEHHA.

VYnofHo onpeenuTs COOTBETCTBHE IKCMEPTHBIX MHEHHUI O OTHOMIEHHIO K
cpenneMy Gammy h_i(i =1,...,m) T. e: h, =k—:—:‘-’32‘,}‘=1 hy;. Ha ocrose 3T0ro Ha
puc.7 wu3obpaxkeHsl Gammbl, KOTOpHIE SKCMEPTHl [JaBATM KiaccaM KpUTepHeB
uHGOpMALHOHHO# Ge30macHOCTH.
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PHc. 7. OTaannbie 6a/111b1 3KCNEPTOB KJIACCaM KpUTepHeB
undopmaunonioil GesonacHocTH
Hucnepcus cpenHero 6anna BBIYHCIIAETCA dhopmynoii:
D(R) = %E}’;,(ﬁ: —h)?, amecs h= %E}" h,.Makcumanbias  zcmepcus
BhIUHMCAAETCa cnenmylomeit ¢dopmynofi (ciyualk kxoraa MHEHHWE OKCNEPTOB
abcomotHo  onuHakosbi) Dyayc(h) = %Z nd -m—“ 2= m1z 1 kpurepuit
COOTBETCTBHE MHemm 3KCMepTOB  BBIYHCIIAETCH cne.u;yxomeﬁ dopmynofi:

- D(k) = _m+1 2 =
W= P ® m(mz 1)7..:_1(’1 . Kak Bumwo, 0SW<l. Tlppy W=0
MHEHHE 3KCNepToB abcomoTHO He coo"me'rcrsye'r H mpy W = 1 Ux MHeHHe
abcomoTHo omuHakoBo. Takmm oOpasoM, 3Hauenve W onpeenseT ypoBeHb
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COOTBETCTBHE 3KCMIEPTHBIX MHEHHI,
DneMeHTH BHINE NPHBEAEHHOA MATPHLUBI MOXHO 3aflMcaTh B BHAE
hy

h = 2};1 hj; BexTOpa M Ha ocHoBe Iy = T MOXKHO ONpenenuTs K03 duLHEHTHI

BOKHOCTH. ITOT MaTpHua Iy = Y1, ry; H3oGpakaerca B BUAE BEKTOpa, a BECOMBbIH

KO3(h}HUIHEHT KPHTEPHEB BBIMMCIIACTCA 4Yepes A = ﬁ, 30ech A - BeCOMBIii
=1

ko3¢ duumeHT knaccos GezonacHocTn (T, Ay = 1).

W3BecTHO, YTO 3KCMEpTHI He BCErAa MOTYT Y4YacTBOBarb B OLEHKe
MHQOpPMAaUMOHHO!  6€30MacCHOCTH  OpraHM3alMH, MNO3TOMY  [PHXOAMTHCA
None30BaTeCA  YCIAYraMH  CHeUMaIHCTa  opraHusauud. Ilpu  oleHke
uHpopMaloHHO# 6e3omacHOCTH UenecoobpasHO HCMONB30BaTh CIEAYIOLIME
JIMHrBUCTUYECKHE TEPMHMHBI: «HE COOTBETCTBYET»; «UaCTHYHO COOTBETCTBYETY;
«B OCHOBHOM COOTBETCTBYET»; «COOTBETCTBYET».

JIMHrBACTHYECKHE NepeMeHHble 0Go3HavaloTea Tpoiikamu <X, T, U>. 3pecs
X - uMa nepemeHHoi, naket T-TepM (3/1eMeHT) MHOXECTBO, Kaablii TepM B U
YHHBEPCAILHOM MHOXKECTBE NOABIIAETCA B BHAE HehOPMANBLHOrO MHOXKECTBA.

B nocraenenHoit 3aaye X = «olLeHKa aneMenTay, T={«He COOTBETCTBYET»;
«YaCTHMYHO COOTBETCTBYET»; «OCHOBHOM COOTBETCTBYET); «COOTBETCTBYET»},
Y={0;0,3;0,7; 1}

HaGop npasmn Ha OCHOBE MaHHBIX, TOMYYEHHBIX OT 3KCIIEPTOB I10
BMECTHMOCTH KOMIIOHEHTOB MOXKHO COPMYHpPOBATH CEAYIOMNM o0Gpa3oM:

Ilpasuno 1: Ecnu xnu xi12 u ... 4 Xin, mo paeno yi;

ITpasuno I+1: Ecau x1+114 X1+12 u ... u x1:1n, mo pasno y;

IIpasuno m+1: Ecau Xm+ 11U Xm+12 64 ..U Xm+ InMO PABHO Y3;

ITpasuno j+1: Ecnu xjs11u Xy+12 4 ... 4 X310, mo pasno y4;

Ha ocHoBe MOMHMTHKH HH(pOPMalMOHHOH Ge30MacHOCTH OpraHu3alUUy IS
KOMIOHEHTOB ~ MHPOPMAUMOHHON  CHCTEMBI, HAapily ¢ MNpPHOPHTETaMH
6e30NacHOCTH KOMHOHEHTOR HH(pOPMAUMOHHOM CHCTEMB!, TAIOKE YCTaHABIHBAETCA
NPHOPHTETHOCTh MO NpPHHUMNAM HHGopMauMoHHOM 6e30macHOCTH Ha OCHOBE
XapaKTepHCTHKaxX KoMnoHeHToB. (Tabnuua 2).

Tabanua-2
IIpHOpHTeTHI OLIEHHBAEMBIX KOMIIOHEHTOB HH(GOPMALIHOHHON CHCTEMBI

Komnorermst muopmammontot | ~r | peer | 10 | MoT | M | xT
CHCTEMBI

TipropaTeTHOCTS NpRETETOB MOSL | oM | oM | oM | oMa | MO
HHbopMalHOHHOM! 6e30nacHoCTH

R- [PHOPHTECTHOCTH KOMIIOHCHTOB

ri ri r re ri 4]
HE(OPMAIMOHHOM CHCTEMBI
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Ri~1 . 737
Onpenensercs Becoshie Kosdduumentst Wy = 1 ———=;i=1M xaxnoro

i-koMnoHenTa, M-KONMHUECTBO KOMITOHEHTOB.
HopManusauus BecoBHIX KO3((HIMEHTOB OCYIECTBIACTCA C MOMOIEIO

A =E,:"—';v-, agech Ax -HOpMajan30BaHHBIC BECOBEHIC K03 pHIMEHTH B
=1 VI

COOTBETCTBHH CTENeHH BaXHOCTH KiiaccoB (Xing A; = 1).

Ha cnemyrolem 3Tane, o CTOPOHBI CMELHATHCTA OPraHH3alHH, Ha OCHOBE
TNOZICHCTEMHBIX KOHUENTYaNbHBIX Mozenell OLCHHBAETCA CTEMEHb COOTBETCTBHA
KOMMOHEHTOB  HH(pOPMALMOHHON CHCTEMBI  KPHTEpPHAM uropmaLoHHOA
6e3onacHocTH.

Mycts nposepaeTcs COOTBETCTBHE FDP_ACF.1
nHGopmaunonHolt GezonacHocTH  cepBepHOH onepalMOHHOA  CHCTEMBI
TpeGoBaHMAM KOMIMOHEHTA «YnpasieHHd HOCTYNa OCHOBaHHBIX aTpubyTam
6esonacHoct». Kommonenr FDP_ACF.1 cocroMT M3 4-X 3/IEMEHTOB:
FDP_ACF.1.1, FDP_ACF.1.2, FDP_ACF.1.3 u FDP_ACF.14. [lonycTuM,
CreuManHcT no  MHGOpPMAaUMOHHOH 6e30MacHOCTH OLEHWI COOTBETCTBHA
Tpe6GoBaHNAM CepBEPHOH ONepaLHOHHOM CHCTeMBI TAKHM 06pasoM:

« FDP_ACF.1.1 - yacTH4HO COOTBETCTBYET;

- FDP_ACF.1.2 - yacTH4YHO COOTBETCTBYET;

- FDP_ACF.1.3 - 0CHOBHOM COOTBETCTBYET;

- FDP_ACF.1.4 - oCHOBHOM COOTBETCTBYET.

MHOXECTBO NpaBWl, MOCTPOEHHBIX OKCIEPTaMH I pacvera OLCHKH
KOMIIOHEHTOB, COCTOSIIMX M3 N 37eMeHTOB, Bhpaxaercs B Bume X = [lxyll
matpuuet, rae i=1,n, j=T1,k, n—KONMYECTBO I/IEMEHTOB KOMIIOHEHTa
KpuTepueB HHpopMaUHOHHOA 6e30NacHOCTH, K~KOIHYECTBO NpaBHL.

Ecnu A={a;, ay,..., a,} ectb OlleHKa S/IEMEHTOB, TO ONpPEACNICHHE OLECHKH
KOMIIOHEHTA ONpeAeNseTcAs MpH noMoly GyHKUMH NpHHamiexxHoctTH [aycca

(a!-xq)z
My =e 7o  u crpourca Marpuua M = [|uy||, Take BrruHcnseTCE MEHHMYM
IUIA K&KIO CTPOKH, TO €CTb mim=min (ls1, iz, - » Uin)-

s Kaxoro COpMHpOBaHHOrO HaGopa MpaBW OMpenessieTcd OTACIBHBIH
MaKCHMYM: max;=max (min;, min, ..., miny); max:=max(minisi, Mins3, ..., mMing);
maxs=max(mine+1, MiNe+3, ..., miny; maxy=max(minjs1, miny:2, ..., ming).

OueHka KOMNOHEHTA BEIYHCIIAETCH CIeAyomuM o6pasom:

Y1 * max,; +y; * max; + y; * maxz + y, * max,
Xyomnonenr =
max; + max,; + maxz + max,

Ha cnemylomeM 3Tame Ha OCHOBE HOACHCTEMHBIX KOHUENTYaJNbHBIX
Mojienell, OMMCHIBAEMBIX BO BTOpO} IVlaBe JMCCEPTAllHH, PacCUHTHIBARETCH
CBA3aHHOCTh KOMINOHEHTOB HH(OpMalHOHHOM 6e30nacHoCTH.

Ecnk  koMnoHeHTel  HMHpoOpMaiMOHHOH  6€30MacHOCTM  HMEIOT
HETOCPEICTBEHHYI0 CBA3aHHOCTE (Hanmpumep, noxasatesnb FAU_GEN.2 umeer
HETOCPEACTBEHHYIO CBA3aHHOCTH ¢ nokasatesiMd FAU_GENL.I n FIA UID.1), ux

A2+X5 2+219"
3HaYEHHs BEIYMCIAETCA cnepyromeit dopmynoit xq3 =A3-x53* ul*%*"m A
27 A19

KPHTEPHEB
K
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anech Az A3 A9 — BecoMblil Ko3hGHIUMEHT COOTBETCTBYIOWMX KOMIIOHEHTOB,
X2,1, X3,1, X32,1 - 3Ha9EHHA KOMIOHEHTOB.

EciM  KOMMOHEHT HMeeT BBIGOPOYHYIO CBA3QHHOCTH  (HAmpHMep,
FDP_ETC.2 KOMNOHEHT HMeeT BHIGOPOYHEIHl CBA3AHHOCT C KOMIOHEHTAMH
FDP ACC] wm FDP_IFC.1), ux 3HaueHHMa BbMHCAAOTCA no d¢opmyne
X312 =X12 - A3z - max[lm - 3,105 A13 * X3,13]-

Ha cnenytomem stane oueHka cemeficTe uHQopManuoHHO# GesonacHoCTH
MOXET OCYIIECTBACTCA ¢ NPHMEHEHHEM METO[a aJIMTHBHEIX MOKasatene. X; =

Th=1 Xy X, < 1, 3gecs Xj-j-ouenxa cemejicTaa.

3AKJIIOYEHME

Ilo pesyibraraM HCCNENOBaHMA AMCCEPTALMOHHOM paGoThl Ha TeMy
«MeTons! M anropuT™Mbl (OPMHPOBaHMA CHCTEMBI MOKasaTeneit M KpHTEPHEB
uH$opMaLMoHHOH Ge3onacHOCTH» GBUTH NpPEACTaBIEHb! CEAYIOIIHE BEIBOABL:

1.-Paspa6oTanel uacTHBle M NOACHCTEMHblE KOHLENTYalbHble MOMEIH,
OTP@KAIOMHE KOHPUIYpauMio KOMMOHEHTOB HH(OPMAUMOHHON CHCTEMEL
PaspaGoTaHHble MOAENH MO3BOMAIH CHOPMHUPOBATH MOAXOAEI, ONpeeNeHHEIE B
noauTHKe HHGOPMaUHOHHOH 6e30MacHOCTH OpraHU3aLMH.

2. Ha ocnoee Metozonorun IDEFO paspa6orana ¢ynxuuoHanbHas MOAENb
¢opmupoBaHHA CHCTEMBI MOKasaTesleli M KpUTepHEB OLEHKM MH(}OPMaLHOHHOM
6esonacoct, a Ha ocHoBe Meromonormu IDEF1X  paspaGoTana
uHbOpMalHOHHAs MoZeNk 6a3bl AaHHBIX CHCTEMBI TOKasaTeset M KpHTEpHEB
OLeHKH HHpopMauHOHHO# GesomacHocTH. PaspaGoTanHble MozmenM MO3BOJMIH
NpOEKTHPORBATE NporpaMMHoe ofecnedeHHe, a TaKKe XpPaHHThL M HCTIONB30BaTh BCe
JAAHHbIE, OTHOCAMIMECA K HUM.

3.“PaspaGoTans! MeToabl GOpPMHpPOBaHHA MoKasaTeneit U KpUTEpHEB OLUEHKH
MHGOPMaLHOHHON Ge30nacHOCTH Ha OCHOBE IKCMIEPTHBIX 3AKIIOYEHMH, @ Takke
METOAbl OueHKH GesomacHOCTH HHGoOpMauMOHHOM cHcTeMbl. Pa3paboTaHHBIE
METOB! MO3BOJMIK O6ecneunTs BO3MOXHOCTE OLEHHTH 6e30MacHOCThb
MHGOPMALMOHHON CHCTEMBI CO CTOPOHEI CMIELIMATHCTA OpPraHH3alHH.

4. PaspaGotan Meron oueHkM uHbOpMaUMOHHON CHCTEMBI Ha OCHOBE
MOACHCTEMHBIX KOHUENTYaNBHBIX Mofie/iell. PaspaGorannas MeTofHKa MO3BOIMIH
NpUHATE O0GOCHOBAaHHOE pelIeHHe MpPH ONpEAENeHHH COCTOAHMA 6e30MacHOCTH
HHG}OPMALMOHHON CHCTEMBI M COBEPILICHCTBOBAHHA Mep 3alllHTht MHpOPMalUH.

5. Ha ocHoBe paspaGoraHHEIX MeTomOB M Momened MPeAIOKEHO
¢opMHpOBaTE CHCTEMY mOKasaTenei#t M kpuTepueB OLeHKH HMHGOpPMALUHOHHON
GesonaeHoCTH, a Takoke NPe/YIOKEHa apXHTEKTYpa MPOrPaMMHBIX CPEACTB OLCHKH
uHbopmauuoHHO#f  Ge3omacHocTh. Lentpanusosannoe  (opMHpOBaHHE
nokasarenel M Kpurepues MHdopMaumoHHOM GezonacHocTH NpH MOMOIIH
NPOrpaMMHBIX CPEACTB, pa3paboTaHHbIe Ha OCHOBE MpeokeHHOH apXUTEKTYPEl,
NO3BOJIAET MOMYYHTD 3 (heKTUBHEIE pe3y IbTaThl NPH pellieHHH 3718y HEAOCTaTKH
9KCIEPTOB.
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INTRODUCTION (abstract of PhD thesis)

The aim of the research work is formation of a system of criteria and
indicators of information security and the development of methods and tools for
evaluating the information security of information systems.

The object of the research work is the process of assessing the security of
an information system.

The scientific novelty of the research work:

on the basis the characteristics of the organization and components of the
information system, private and subsystem conceptual models of information
system security were developed;

the functional and information models for forming a system of criteria and
indicators for evaluating information security based on the IDEF0 and IDEF1X
methodology were worked out;

on the basis methods of issuing points, ranking, the theory of informal logic
«Mamdani» and expert outcomes, 2 method for forming criteria and indicators for
evaluating information security was developed;

on the basis of the priority of security of the components of the information
system, a methodology for evaluating the information system was worked out;

on the basis of private and subsystem conceptual models of information
system security, the system of criteria and indicators for evaluating information
security was formed, information security evaluation algorithms and their software
architecture were developed.

Implementation of the research results. On the basis the results on the
application of methods and algorithms of forming of criteria and indicators of
information security and the evaluation the information system have been
implemented in:

methods of forming criteria and indicators for assessing information security
and evaluating an information system, implemented in Khorezm branch of
«Uzbekiston pochtasi» JSC (certificate No. 33-8/9317 the Ministry for
development of information technologies and communications of the Republic of
Uzbekistan dated December 12, 2018). Based on the results of scientific research,
the time spent on assessing the security of the information system, as well as
processing and analyzing the results, is saved. The evaluation of the security of the
information system contributed to the long-term planning of measures to beef up
information security and use it as a basis for making decisions on improving the
security of tools; - o

software, which was developed on the basis of private and subsystem security
conceptual models implemented in Khorezm branch of «Uzbektelecom»
(certificate No. 33-8/9317 the Ministry for development of information
technologies and communications of the Republic of Uzbekistan dated December
12, 2018). The results of the research for the organization contributed to evaluate
and control the information system, and analyze and form control criteria;

software developed on the basis of functional and information models of the
formation of a system of criteria and indicators for evaluating information security
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was implemented in «Mustafo software» Ltd. in order to evaluate information
security of the developed software products (certificate No. 33-8/9317 the Ministry
for development of information technologies and communications of the Republic
of Uzbekistan dated December 12, 2018).

The results of the research on the formation of security indicators contributed
to reduce the time of communication with experts by 12 times, while calculating
information security values - reducing the time and number of outcomes by more
than 20 times. The evaluation of information security of the software, being
developed for the organization, was contributed to the timely elimination of
existing disadvantages.

The outline of the dissertation. The dissertation consists of an introduction,
four chapters, conclusion, list of references and applications..The volume of the
thesis is 108 pages.

42



3bJIOH KHJIMHTAH HINIAP PVIXATH
CIINCOK ONTYBJINKOBAHHBIX PABOT
LIST OF PUBLISHED WORKS

1. Xanmypator O.Y., Ax60poT XaB)cH3NUIH KYPCATKHWIapH CHH(IapHHHHT
MYXMMIMrHHH Gaxonam //«TATU xabarlari». —Toshkent, 2015, Ne1(33). —B. 110-
113, (05.00.00; Ne10).

2. Xanmypatos 0.Y., Hacpynnaee H.b., Typanos IILH., Tapmox
Xy’KyM/IapHHH aHWKIAIl TH3UMAApHHUHT knaccudukaumacu //«TATU xabarlari».
—Toshkent, 2015, Ne2(34). — B. 137-141, (05.00.00; N10).

3. Khalmuratov O.U., Improvement of information security cases and
classification systems //«European science review». — Austria, Vienna, 2018,
Ne 5-6. —P. 86-90, (05.00.00; Ne3).

4. Xanmypatoe O.Y., AX60poT TEXHONOrHANApH XHMOAIAHTAHIHIHHA
GaxonmamHMHr KoHUenTyan Moaenu //«Muhammad al-Xorazmiy avlodlari».
— Toshkent, 2018, Ne3(5).-B.47-51, (05.00.00; N210).

5. Xanmyparos O.V. Ax6opor xaBCHIIMIK KYpCaTKHd Ba ME30H/IApH
TM3HMHHHHT QyHKuMoHan mopmenu //«Muhammad al-Xorazmiy avlodlari».
—Toshkent, 2018, Ne4(6) . -B 45-49, (05.00.00; Ne10).

6. Ganiyev S.K., Khalmuratov O.U., Khudoykulov Z.T., Detection weighty
coefficient of functional requirements classes of standard «Information technology.
Security techniques evaluation criteria for it security» //«Chemical technologies.
Monitoring and control» —Tomkest, 2014, Ne2. - P. 68-72.

7. Xanmypatos O.V., Taxues [, Cynrasos H. Y., Tamkunornapaa ax6opor
xaBdcuanmurura Gynamuras xasd-xarap Gaxonaul ycyjiH Xakuaa //«Monono#t
yuéHuiii». — Poccus, 2016, Ne 9.5 (113.5). —B. 35-38.

8. Xanvypatos O.V., Toxues JH. K, Xyxamon . X., AxGopor
KOMMyHHKauMs TexHonormanapuza ax6opor XaBQCHIIMIHHH Gaxonamra
Epawrysnap Taxaunu //«TexHONOrHA TEXHHKA HHIKCHEPHD). MesxayHapoaHEIH
HayuHbIit sypHam. — Poccus, 2017, Ne 2.1 (4.1). -B.35-38.

9. Xanmyparos O.Y., Toxues [l K., Xymxamos . JK, AxGopor
XaBGCHIIHKHUHT YMyMHH MOAC/UIApHHH Tapcudu //«TexHomoruu TEXHMKA
HIKeHepus ». — Poccns, 2017, Ne 2.1 (4.1). —B. 38-40.

10. Taunes C.K., XaamypatoB O.Y. AGpamos A.C., Kpurepuu ouUCHKH
3aIMIEHHOCTH MHDOPMALMOHHBIX CHCTEM //CAKTyalbHbIE npobneMel pa3BUTHA
nHpOKOMMYHHKaUMA M HMHGOPMALBOHHOrO obmecTsay MexayHapoaHadA
xoHpepenuua, Tawmxent, 2012, -C. 676-681.

11. Uprawesa JI.51., Xanmyparos 0.Y., K sonpocy ouenkH 3¢peKTHBHOCTH
poneBoll MOAENM pasrpaHMYeHHs AOCTyNa C 30HALHOH monuTHkol //«AxGopoT
TEXHONOrMANApH Ba TEJAEKOMMYHHKAUMS — MyaMMonapW», &m  ONIHMIap,
TANKHKOTUMAAp, MArMCTPaHT Ba TanabanapHuUHC PecnyOnnka WIMM-TEXHHK
amKyMaHH Mabpy3anap TYwiamu, Towmkent, 2012. I TOM. -B. 217.

12. anuues C.K., Xamypatos O.Y., A6pamoB A.C, K Bompocy oOlEHKH
3alUMIIEHHOCTH MEGOPMALMOHHBIX cHcTeM //«Innovation-2012» xankapo HaMuit

43



awxyMaH, WIMHH Makonanap tymnamu, Tomkenr, 2012, —C. 252-253.

13. XanmyparoB O.Y., A6pamos A.C., A6aymraes JI.I, OcHoBHble
HOPMATHBHBIE JIOKYMEHTEI [0 OLCHKA 3alMILEHHOCTH MH)OPMALMOHHBIX CHCTEM
/lcAndopmanmonnas GesomacHocTs B cdepe CBA3M M HH(POPMATH3ALMM.
IMpobneMst H myT™® wnX pemenus» CO6OPHMK TE3MCOB - M  JOKIANOB:
Pecrybnuxanckuit cemunap, TamxenT, 2012, —C. 25-26.

14. Fannes C. K., Xanmyparor O.Y., A6pamo A.C,. Hopapiman MaHTHK
HasapHACH acocHpa xas¢-xatapun Gaxonam anroput™u //«HH$popMauxoHHas
6esomacHocTs B cepe cBA3M, MHpOpPMATH3AUMM M TeNeKOMMYHMKALMOHHBIX
TexHonoru#. [Ipobnemer u myTH nx pemenus». CEOPHHK TE3UCOB M JAOKIANOB
PecnyGnukancku#i cemunap, TamkeHt, 2013, —B. 34.

15.I'anmes C. K., Xanmyparos O.Y., A6pamos A.C., K Bonpocy oLeHka
Ge3omacHOCTH  MpOAYKTOB  WHOOPMAUMOHHBIX  TexHonmoru#i  //«Ax6opor
TEXHOMOTHANIADH B2  TEJEKOMMYHHMKaLUMA MyaMmonapu», &m  onumiap,
TaAKHKOTIHIAD, MAaruCTpaHT Ba TanabanapHHHr Pecry6nuka WiIMHH-TEXHHK
aHXyMaHH Mabpy3anap Tynnamu, TomkeHT, 2013, I kucw, -C. 242.

16. Upramesa /5., XanmypatoB O.Y., K Bonmpocy aHamusa CKpBITBIX
KaHanmoB yTeuykH HHbopmaumn //Tpymst Cesepo-kaBkasckoro ¢unnana
MOCKOBCKOTO ~ TEXHMYECKOTO  YHMBEPCHTETa CBA3M M HHPOPMATHKH.
IoaroToBneHs! MO  pe3yNETaTaM MEXAYHAPOAHOM MONMOAEKHON HayuyHO-
npaktuieckot  kondepenuuu CK® MTYCHU  «MHOPOKOM-2013»,
Pocroe-ua-Jlony, 2013, —C. 308-311.

17. Xanmyparos O.Y., Babamukhamedov B.A., Khudoykulov Z.T., Features
of information security in information and communication system //International
scientific conference «Perspectives for development of information technologies
ITPA-2014», Tashkent, 2014, -P. 82-84.

18. Xanmyparos 0.Y., AxGopoT TM3MMNapMHM XUMOSTAHTAHIMIUHH
Gaxomam xycycuna //«AX60pOT TEXHOMOrMAnapM Ba TeJEKOMMYHMKaLud
TH3UMJIaDHHM CaMapanu pHBOXNAHTHPHMIN MCTHKOo/UTapu» Pecry6inka HIMHMA-
TEXHMK KOHQHPEHUMACH Mabpysalap Tymnamu, 2 KucMm, TomkeHt, 2014,
-B. 177-178.

19. Upramesa JI.5l., Xanmyparos O.VY., KoHuentyancupifi aHafH3 MOHATHA
KoMIUIEKCHOH 6e30macHocTH //«AXGOPOT TEXHOMOrUANApH Ba TENEKOMMYHHKALHA
TH3HMJIADHHH CaMmapaii PHBOMUIAHTHPHMII HCTHKGonmapu» Pecry6nuka HAMHIA-
TEXHMK KOHQHDEHUHMACH Mabpy3anap Tymwiamu, 2 KucMm, ToukeHT, 2014,
-B. 170-172.

20. Xanmyparos O.Y., Mamarop A.lll, MuoroypoBHeBad cucreMa
nokasatene#t uHpopmaumonHo#i GezomacHoct //«Radiotexnika, telekOmf““P“
katsiya va axborot texnologiyalari: muammolari va kelajak rivoji» Xalqaro ilmiy-
texnik konferensiya maqolalar to’plami, II-tom, Toshkent, 2015, -C. 137-140.

21. Xanmyparos O.Y., AxGopor xaBdcuanury Tuanmnapura Oynamuran
xaBdnapun OGaxonamra &xpamysnap //«AxGopor Ba TeJeKOMMYHHKALHA
TEXHONOTHAJIApH MyaMMonaphy., Pecny6nnka WIMHH-TEXHHK
KOH(EPEHUHMAUCHHHT Mabpy3anap Tymiamu, Toukent, 2015, 1-kucM, -B. 416-417.

44



22. T'annes C. K., Xanmyparos 0.Y., AX60pOT TH3UMH XHMOANAHTAHIIHTHIH
cTpykTypanu 6axonawmn //«AxGopoT Ba TeleKOMMYyHHKalHui TEXHONOrHANApH
Myammonapu». Pecnybnuka uaMHA-TEXHMK KOH(EPEHLMACHHUHI Mabpysanap
Tynnam, TowkeHT, 2015, 1-kucm, -B. 413-415.

23. Xanmypatos O.VY., Hopkynosa C.B., TapMOK Xy>XyMNapuHH anHUKIall
Tuaumnapunu Gaxonaw Mesonnapu xakupa //«Ax6opoT Ba TeseKOMMYHHKaLUA
TEXHONOrHANApH Myammonapu». Pecry6nuka HIMHH-TEXHHK KOH(epeHLHACH-
HHMHT Mabpy3anap Tynnamu, Tomkent, 2016, 4-kucM, -B. 187-190.

24. Xanmyparos O.V., Tomkues JI.K., HHDOKOMMYHHKALHOH TH3HMIIApHUHT
XHUMOANIAHrAHIMIMHY Gaxonauw ycynn xakuaa //«AXGopoT Ba TeNeKOMMYHHKaLKUA
TEXHOIOTHANAPH MyaMMonapu». PecnyGnuka HAMHIH-TEXHUK koudepenumuacu-
HUHT Mabpy3anap Tynnamu, TowkenT, 2016, 4-KucM, -B. 159-160.

25. Xanmyparos 0.Y., AX60poT KOMMYHHKALUA TEXHOJIOMHAIAPHAA ax6opoT
xaBdcuanurunn 6axonaw ycymnapu //«AnpopmannonHas GesonacHocTb B chepe
cBa3n, nudopmaruzauuy. [Mpobnemsl U MyTH HX PEICHHA. C60pHHK TE3UCOB H
noknanos Pecriy6nnkanckuii cemunap, TalukeHT, 2016, -B, 51-53.

26. Xanmyparoe 0O.Y., Ax6opoT TeXHOJOrHANApH XaB(CH3NUIrHHUHT
yMymnawraH MojeiHuu Kypuin //«MnpopmaumuoHHas 6e3onacHoCT: B cipepe
cBa3y, nudopmaruzauun. TIpobnemsl # MyTH HX PeLICHHA). CGOopHHK TE3HCOB H
JoknagoB Pecny6nukaHckuii cemuHap, TallKeHT, 2016, -B. 53-55.

27. Xanmyparos O.Y., Ax6opoT XaB)CH3NIHIH KypcaTkud Ba ME30HNApH
TH3UMUHHHT  (QYHKuMOHan Mofenu  //«AxGopoT — TeXHONOrHwlapH Ba
KOMMYHMKauManapy coxacuaa ax6opot xaBcH3Mry  Ba kuGepxaBCcH3IHK
Myammonapu». Pecrybnuka MUKECHAArH HIMHH-TEXHHK xongepetuus, ToukeHT,
2018, -b 283-286.

28. lanunee C.K., Uprawesa J.5., XanmypaTos 0.VY., Hacpymnaes H.B.,
Mamaros A.LLl., Babamyxamemos B.A., Tynamos LLI.P., Afpamos A.C.
«Estimation on the bases of Common Criteria» ax60poT TH3UMH //Hactypra
ryBoxnoma NeDGU04077, 24.11.2016.

29. Xanmypatos O.Y. «Info Security»-Axborot xavfsizligi mezon va
ko’rsatkichlarini shakllantirish dasturi //[lactypra ryBoXHoma NeDGUO05754,

06.11.2018.

45



AsTopedepar «Myxamman an-Xopa3smuii asoanapu» WMLt sy pHanu
TaxXpUPHUATHAA TAXPUPAAH YTKAa3HIAH Ba ¥36eK, pyc Ba HHIJIH3 THIIapHaard
MAaTHJIapHHH MOCJIMIH TEKLUMPHIAH.

Buranmu 60x84'/16. Pakamnu 6ocma ycynu. Times rapuurypach.
IllapTnu 6ocma Taboru: 2,8. Anaau 100. Bytoprma Ne 49.

«TOIKEHT KMME-TEXHONOTHA HHCTHTYTH» 60CcMaxoHacK/Ia yon ITHATAH.
Bocmaxona mansunu: 100011, Tomkent m., Haonit kyuacu, 32-yil.



