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AHHOTaI[I/Iﬂ: B cratpe paccMaTpuBaACTCA TEXHOJOTHUA UMHUTAIMOHHOTO MOJCIMPOBAHHUA KaK
HUHCTPYMCHT JId BU3YyAJIU3allUU TCXHUYCCKUX CPCACTB 3alllUThI I/IH(I)OpMaHI/II/I. OnuceIBaIOTCS
OCHOBHEIE OCOOEHHOCTH TCXHOJIOIT'MH, TAKUC KaK CO3JaHHuC Mo,ueneﬁ yIrpo3, aHajn3 peakunuu
CHUCTEMbI, TCCTUPOBAHUC C’I‘paTeFI/Iﬁ 0e30I1aCHOCTH U BU3yajin3danus NpouecCoB 3alllUThI.

1. BBeaenue

B cOBpeMEHHBIX YCIIOBHUSX 3alIuTa WH()OPMAIUU SBISETCS OAHON M3 BaXKHEUITNX 3a]aq
JUIsL opraHu3anuii modoro macmrada. Jlns obecrnieuenus 3¢ HeKTUBHON 3aIIUTH HEOOXOANMO
VYHUTHIBATH MHOXKECTBO (AKTOPOB, TAKUX Kak THUI HH(DOPMAIHUH, HCIOIb3yeMas
UHPPACTPYKTYpa, NOTEHIMATIBHBIC YTPO3bl M CHOCOObI WX peanu3armu. [ 3dhdexkTuBHOM
3aUTBI B COBPEMEHHBIX peajusX HEOOXOJUMO  HCIOJB30BaTh  MOJICIIHPOBAHHE.
[TpuMEeHHUTEIBHO K €CTECTBEHHBIM M TEXHHUYECKUM HAyKaM TPUHITO Pa3IU4aTh CICAYIOIIHE
BUJIbI MOJICTTUPOBAHUS:
® KOHIICTITyaJIbHOC MOJICIMPOBAHUE — 93TO METOJ, KOTOPBI ITO3BOJISIET BOCCO3/IaTh

UCCIICTyeMbIil 00BbEKT WJIM CUCTEMY Ha OCHOBE YK€ M3BECTHBIX (DAaKTOB U MPEICTABICHUN.

B 3TOoM ciydae uCTonb3yrOTCs ClienaabHbIe 3HAKHM, CHMBOJIBI, ONIEPAIAN WITH SI3BIK;
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e (usmveckoe MOJCIMPOBAHHWE, B CBOIO OYEPEIb, IMPEHAINOJIAracT CO3JaHUE MOJCTH U
MOJACIUPYyeMOro o0BeKTa. 37ecCh MOJedh U OOBEKT — 3TO peajbHble OOBEKTHI HIIH
MPOIECCHI, KOTOPbIE MOTYT UMETh OJHY WM pa3iuuHyro (usmdeckyro mnpupony. llpu
9TOM B MOJIENIA U B 00BEKTE-OPUTHHAIIC BBHITTOTHIIOTCS CXOKHE MPOIIECCHI;

® CTPYKTYpHO-(YHKIIMOHATLHOE MOJEIUPOBAHUE SIBISIETCS METOJIOM IPEICTaBICHUS
UCCIIEyeMOro O0BEKTa B BHUIEC CXEeMbl, rpaduka, deprexa, JAUATPAMMBI, TAOIHUIIBI,
puUCyHKa WIM JI000M Apyrod KOMOMHAIIMM 3THX  JJEMEHTOB, JIOMOJHCHHBIC
CHEIMAIHBIMY MPaBUIAMH UX 00BEIMHEHUS U PEOoOpPa30BaHMS;

e MareMaTH4eCKHEe MOJEIH MOTYT OBITh MPEACTABICHBI B BHJIC YpaBHEHUH, HEPABCHCTB,
GYyHKIMI U APYyrUX MaTeMaTHYeCKHX BBIPAKEHHM, a JIOTMYECKHE MOJETH - B BHIE
JIOTUYECKUX TMPaBWI W OTHOIICHWHA. MareMaTH4ecKoe MOJACIUPOBAHNUE IT03BOJISET
KOJIMYECTBEHHO aHAIM3UPOBATh MOBEEHUE 00BEKTA U JeNIaTh MPOTHO3HI;

® UMHUTAMOHHOE (IIPOrpaMMHOE) MOJAETUPOBAHUE, TPU KOTOPOM JIOTHKO-MaTeMaTH4ecKas
MOJIeTTb MCCIIEAYEMOTO OOBCKTa TMPEACTABIIICT CO00M anropuT™M (QYHKIIMOHUPOBAHUS
00BEKTa, peaT30BaHHbIN B BUE MPOrPAMMHOI0 KOMILIEKCA JIsl KOMITBIOTEpa.

Ho Bo3HmKaeT mpo0iieMa TOTrO, YTO HU KaXKIbI BUJ MOACIUPOBAHUS TOIXOIUT JUIS
pelieHus cnenupuIecknx 3a1ad 3amuThl HHOOPMALIUN:
® KOHIICTITyaJIbHOE MOJICTMPOBAHUE HEIOCTATOYHO ISl PEIICHUS HEKOTOPBIX MpoOJieM B

paMKax CHCTEMBEI;

e (u3MYECKOEe MOJACIUPOBAHUE YaIlle BCETO M30BITOYHO, TaK KaK CUMYJISAIUS (PU3HUESCKUX
MPOIECCOB HE TaK BaXXHO Ui BH3yalU3alldd TEXHUYECKUX CPEJICTB  3allUThI
UHPOpMaLNY;

® CTPYKTYpPHO-(DYHKITMOHAIBHOE MOJICITMPOBAHNUE OOBIIE TOIXOIUT JJIS ATOU IIeJIH, HO BCE
eIé HeTJOCTAaTOUHO;

® MaTeMaTHYEeCKOE MOJCIMPOBAHUE IOAXOMUT JUIS JTUX IIeNield, HO OHO HEYJOOHO B
oOpareHun U TpeOyeT BRICOKHX TPY103aTparT;

® UMWUTAllMOHHOE MOJEIUPOBAHHUE K€ HUIACANbHO MOAXOMUT IJS TOM LETH, COXpaHsisd
HATJISITHOCTh MOJIEIH, TIO3BOJISIS pPeIlaTh JIOTUYECKUE MPOOJIEMBl U HE Tepe YCIOKHSS
MOJIEIIb.

W3 »storo cnemyer, dYTO WMHUTAIIMOHHOE MOJICIMPOBaHUE SBISETCS Hambosee
MOAXOMSIIMM W MOITHBIM HWHCTPYMEHTOM, KOTOPBIM MOJKET IOMOYb CIIeIUAIUCTaM B
pemieHnn 3anad 3amuThl WHGopManuu. OHO TO3BOJSET CO3/1aBaTh BUPTYaIbHBIE MOJEIH
WH()OPMAITMOHHBIX CUCTEM U yTPO3, a TaK)Ke OIIEHUBATh 3()(PEKTUBHOCTD Pa3IMYHBIX METOOB
3amuThl [1].

2. UcTopuyeckue npuMepbl NPUMEHEHUSI HMUTAITUOHHOTO MO/1eJIUPOBAHUS

Hcropudeckue mpuMepsl €ro HCIOib30BaHHUS B cdepe Oe3omacHOCTH HHGOPMAIIT
MPEJICTABJICHBI B KOHTEKCTE 0oJiee IMUPOKUX 00TaCTe.

Boennasi 1 BoeHHO-npoMbInIeHHast 001acTh (Cumyasiuus 6oeBbIx onepanmii (20-i
BeK)). BoeHHbIe CHJIBI MHOTHX CTpPaH HCIHOJIb30BAIM MMHUTALIMOHHOE MOJEIUPOBAHHE IS
CUMYJISIITUU  OOCBBIX omepanuii W TakTuK. Hampumep, BO BpeMs XOJOJHOW BOWHBI,
MOJICTTUPOBAHUE SIICPHBIX B3PHIBOB U IMOCIEIACTBHUI SIIEPHON BOWHBI OBLJIO MPOBEIEHO IS
MOHUMAaHUS BO3MOKHBIX MOCTEACTBUN U Pa3pabOTKK CTpaTeruii MpOTUBOCTOSHUSA [2].

Aspokocvuyeckass W aBHanMOHHasA ortpacau (MogeaupoBaHue I0JIETOB H
TecTUpoBaHue Oe3omacHocT (20-21 Bek)). B oTpacisix aBumamum W KOcMoOca
UCIOJB30BAJIOCh IMHTALIMOHHOE MOJCIMPOBAHUE JIJIsl TECTUPOBAHUSI 0€30MaCHOCTH TMOJIETOB.
Hanpumep, coznanue BUPTyaJbHBIX MOJEJNEH MOJETOB MO3BOJSIO aHATM3UPOBATh BIUSHUE
pa3nuyHbIX (hakTOpoB HA O6e30MacHOCTh U 3()(HEKTUBHOCTH MOJIETOB.
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Nudopmanuonnsie TexHonornu (MopenupoBanue kuOeparak (¢ konuma 20-ro
Beka)). C pa3sBUTHEM KOMIBIOTEPHBIX TEXHOJIOTMH W HMHTEpHETA HMMUTALMOHHOE
MOJICJIMPOBAHKE HAyaJlo MPUMEHATbCA A MOJENUpOBaHUs kubepatak. B ucropum Obuin
cilydau, KOTJa CIEeIHaIUCThl 0 O€30MaCHOCTH CO3/1aBAIM BUPTYAJIbHBIE CPEIbl IS aHAIN3a
Y TECTUPOBAHUS PA3JIMYHBIX BUJIOB XaKEPCKUX aTak U BUPYCOB [3].

3. llpumepbl NnpruMeHeHUS] HUMUTAIIMOHHOTO MOIEJTUPOBAHMS JIJIs1
BHU3YAJTH3AINH TEXHUYECKHUX CPeICTB 3alIMThI HHPOpMALUHA

NMuTanmoHHOE  MOAENMPOBAHHWE  MOXET  HCIOJB30BAaThCA I BU3yalIHU3alMU
TEXHUYECKHUX CPEJICTB 3aIUUThl HHPOPMALIMH B CIETYIOIUX ACIEKTAX:

Co3nanue mojesnel yrpo3. VMmuTanmoHHOE MOJEIMPOBAHMUE IIO3BOJIET CO3/1aBATh
BUPTYyaJIbHbIE MOJEIU MOTCHLUUAIBHBIX YIpo3 M aTak Ha MH(QOPMALMOHHBIE CHUCTEMBL. IJTO
MOYKET BKJIIOYaTh MOJICIMPOBAHUE BUPYCOB, XaKEPCKHUX aTaK, (PUIIMHTOBBIX MOIBITOK MU
JpyTuX yrpo3 0e3 (pakTHUeCKOro BO3AECHUCTBUS Ha peallbHble CUCTEMBI. Takue MOJEeIN MOTYT
UCIIONIb30BaThCs Ui OOy4EHHUsl MepcoHalla, TECTUPOBAHMS CHCTEM 3allUThl U pa3pabdOTKu
HOBBIX METO/I0B 3aILUTHI.

AHaimu3 peaknum cucrtembl. C MOMOIIBI0O MMHUTAlMOHHOI'O MOJEIMPOBAHUS MOXHO
OLIEHUTb, KaK TEXHUYECKHE CpPEICTBA 3alIUThl MH(OPMAIMM PEArupyroT Ha pa3iIUyYHbIE
CLEeHapuu yrpo3. MopaenupoBaHUE€ IMO3BOJSET ONPEICIIUTh YA3BUMBIE MECTa B CUCTEME U
3¢ (PEKTUBHOCTh  CYIIECTBYIOUIMX  METOJOB  3alUThl. Takue  pe3ynbTaTbl  MOTYT
UCTIOJIb30BaThCS ISl IPUHATHUS PEIICHUI 0 MOJCPHHU3AIMH CUCTEMBI 3aLIUThI WM pa3padoTKe
HOBBIX METO/IOB 3aIlUTHI.

TecTtupoBanue crparerunii 6e3onacHocTH. MIMUTalMOHHOE MOAEIMPOBAHUE TO3BOJISET
TECTUPOBATh PA3JIMYHbIE CTPATEIMU 3ALUTHI HHPOPMALMU. DTO BKIIIOYAET B ce0s1 H3MEHEHHE
napaMeTpoB CUCTEMbI 0e3 pUCKa HAaHECeHMs pealbHOro ymepOa. Takue HCHBITAaHHS MOTYT
MOMOYb CIEIHAINCTAM OIpeAeuTh Hanbojee 3P(HEKTUBHYIO CTPATETHIO 3aIlUThl IS
KOHKPETHON MH(POPMALIMOHHOW CUCTEMBI [4-5].

Busyanuzauusi 1npoueccoB 3alMTbl. TEXHOJOTMs MO3BOJSET BU3YaJU3UPOBATh
CJIO’KHBIE MPOIECCHI 3aIIUTHl HH(POPMAIMK, YTO TIOMOTAET CIEIHATUCTaM JIydlle TTOHUMATh
CHCTEMY M IPUHUMAaTh OOOCHOBAaHHBIE PEILIEHUS NIPU BBIOOPE CPEACTB 3alUTHI U pa3paboTke
cTpateruii Oe3omacHocTH. Takue BH3yaJdM3allMd MOTYT HCIOJB30BAaThCS Uil OOYyYeHHUs
IepcoHana, JeMOHCTpauuu  S(GQGEKTUBHOCTH  CHCTEMBbl  3alllUThl M IOBBILICHUSA
OCBEJJOMJICHHOCTH O BOIIPOCaX WH(POPMALIMOHHOM 6€30MacHOCTH.

3. 3akiIoueHue

NMuTarmoHHOE MOJCITUPOBAHUE SIBJSICTCS MOIIHBIM HWHCTPYMEHTOM, KOTOPBIH MOXKET
6BITI: HCIIOJIB30BAH JIA BI/I3yaJII/IBaI_II/II/I TCXHNUYCCKHUX Cpe,Z[CTB 3allIUThI I/IH(i)OpMaI_II/II/I. OHO
MO3BOJIACT PEIIaTh MIUPOKHH CIIEKTP 3aJiady, TAKUX KaK CO3JaHUEe MOJEJCH Yyrpo3, aHaiu3
peakluuu CHUCTEMBI, TECTUPOBAHUE CTpaTeruii 0e30MacHOCTH M BH3yalu3allus MPOIECCOB
3anUThl. VCrosib30BaHWE MMHTAIMOHHOTO MOJCIMPOBAHUS MOXET MOMOYb CIEI[HATNCTaM
IIOBBICHUTH B(b(I)CKTI/IBHOCTB 3alIUThI I/IH(I)OpMaL[I/II/I N CHU3UTH pI/ICKI/I BO3HHUKHOBCHUA
WHIIAEHTOB WH(OPMAITMOHHOW 0€301MacHOCTH.
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