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METO/bI 1 CPEJCTBA AIINAPATHBIX U ITPOT'PAMMHBIX
TEXHOJIOI'MM JJIS1 KOHTPOJIA IEPEJAYA NHHOPOPMALIUH ITPHU
HNCITIOJIb30BAHUH USB

B nanHO# craThbe npencTaBiIeH 0030p COBPEMEHHBIX allapaTHBIX M MPOTPaMMHBIX PELICHUH, HANPaBISHHBIX Ha
KOHTPOJIb M MpPEAOTBpAlLllCHUE HECaHKIMOHMPOBAaHHOW TNepenayn JaHHbBIX d4epe3 USB-unTepdeiics.
AKTyanbHOCTb TeMBbl OOYCIIOBJICHA pACTyIIMM 4YHCIOM HHIUICHTOB HH(MOPMAMOHHOW O0€30IacHOCTH,
CBSI3aHHBIX C yTeUKaMH KOH(UIeHIMaIbHOH nHpopMaruH, rae USB-HocuTenn ocraroTcst OTHUM M3 KIIFOYEBBIX
BEKTOPOB YIrpo3. PaccMOTpeHBl OCHOBHBIE apXMTEKTYpHl, (YHKIHOHAIbHBIC BO3MOXXHOCTH W OTPaHMYEHUS
pa3IHYHBIX TMOAXO0NOB K obecmeuernto OezomacHoctd USB-mopToB, BKIIOUas (Gu3muecKyto OJOKHPOBKY,
MIOJUTAKY OMNEPAIlMOHHBIX CHCTEM, a TakXKe CIeNHalIn3upOBaHHBIE cHcTeMbl, Takue kak DLP (Data Loss
Prevention), EDR (Endpoint Detection and Response) m UEBA (User and Entity Behavior Analytics).

Knwuegvie cnoea: xondpuneHuumansHas wuHopmanus; USB-unrtepdeiic; anmapatHas
OJIOKMpOBKa; TporpaMMHBIA KOHTposb, Data Diode; DLP; EDR; UEBA; Buprtyanuzamms
padouux cpen (VDI); ¢unprpamus USB-tpaduka; rpynmoeie momutuku OC; Oenble u
yépubele cnucku USB-ycrpolictB; monutopunr USB-aktuBnocty; SIEM-unTerpanms;
BadUSB-araku

BBenenue

B snoxy nu@poBuzanuy U pacHiMpeHus nepuMeTpa BBIYHCIUTENbHBIX CeTell olecreueHne
MH(POPMAIIMOHHON 0e30MacHOCTH CTAaHOBUTCS OJHOW M3 MPUOPHUTETHBIX 3anad. [Ipornosmpyercs,
4TO Tr00anbHblE 3aTpaThl HAa MPOTHBOJCHCTBHE KHOEPHPECTYNMHOCTH 3HAUUTENBHO BO3PACTYT,
nocturayB $13.82 tpummmona k 2028 rogy [1]. DTOT moguepkuBaeT OCTPYH HEOOXOIMMOCThH B
YCWJIEHUU OJWTENbHOCTH M HWHHOBAIMSAX B CTPAaTErwsX 3allUThl UHPOPMAIMOHHBIX CHCTEM.
KommiekcHas 3ammra JaHHBIX TpeOyeT AeTalbHOrO aHajiu3a BCeX MOTEHIMATbHBIX KaHAJIOB, Yyepes
KOTOpbIE MOXKET MPOU30MTH HECAaHKUHMOHHPOBAHHBIA JOCTYN WIM yTeYka KOH(QUICHIMAIbHOM
uHpopmanuu. Cpeau >tux kanaioB USB-uHTepdelicel 3aHUMaOT 0coboe MECTO, MperCcTaBIss
co0o¥t oTMH U3 HanboJIee PacIPOCTPAHCHHBIX M OJJHOBPEMEHHO YSI3BUMBIX BEKTOPOB yIrpo3 [2, 25].

upokoe pacnpocrpanenne USB-ycTpoicTB, oT QudIu-HaKomuTeNneil A0 NPUHTEPOB H
MPOYMX BHEIIHUX YCTPOMCTB, OOYCIOBICHO UX YHUBEPCAIbHOCTHIO U MPOCTOTON MCIIOIb30BAHMS
[2]. OnHaKo UMEHHO 3Ta YHUBEPCAIBHOCTh U CO3/Ia€T 3HAYUTEIbHbIE pUCKH [43].

Bo-nepBeix, mnoBcemecTHOe pacnpoctpaHeHue USB-nakonutenelli W uX  Kaxyascs
0€300MIHOCTh YacTO MPUBOJAT K HEJOCTATOYHOMY BHUMAHHIO K HUX Oe30macHOCTH. Bo-BTOpBIX,
3JIOyMBIIJIEHHUKH TIOCTOSIHHO COBEPIIEHCTBYIOT MeToabl Jkcmutyatauuu USB, mnepexons ot
NPUMUTHBHBIX BPEIOHOCHBIX MPOTpaMM K CIIOKHBIM aTakaM Ha ypOBHE IMPOIIMBKH, CHOCOOHBIM
HMHUTHPOBATh JOBEPECHHBIC YCTPOMCTBA WM JIaXKe€ BBI3BIBATH (UM3MYECKUE MoBpexaeHus [49]. B-
TPETbUX, CYILIECTBOBAHME CKPBITBIX KaHAJIOB IHepefaud JaHHbIXx uepe3 USB, Hanpumep,
MOCPEACTBOM 3JIEKTPOMAarHUTHOTO M3JIy4YEeHHUs, TOKa3bIBae€T, YTO HMH(OpMalMs MOXKET OBITh
II0JIy4€Ha JaK€ W3 M30JMPOBAHHBIX CHCTEM C HCIOJIb30BAHUEM HETPAAMLIMOHHBIX M KpaiiHe
CKPBITHBIX METOJ0B [38].

[TonxiroueHne BHEMIHUX YCTPONCTB MOKET IPUBECTHU K CIIEYIOIMM HHIUAEHTaM [38, 43]:

1. Bcerna cymecTByeT puCK BHeJAPEHHsI BPEIOHOCHOI0 KoJa B ycTpoicTBo. HeoctopokHoe
nojaxitoueHue 3apaxk€HHoro USB-HakonuTens MOXET INPUBECTH K PAacIpOCTPAHEHUIO IIO
KOpPIIOPAaTUBHOM CETU BHUPYCOB, YEpBEH, IporpaMmaM-BbIMoraresed win mmnuoHckoro I1O.
IIpuBeneM mpuMepsl 3HAaUMMbIX UHIUACHTOB U UX IOCJIEICTBUSA:

e Stuxnet (2010) — cioxxHOe KHOEpOpYXUe, HALlEICHHOE Ha siiepHYyro mporpammy HMpana,
MPEIOI0KUTENBHO PACIPOCTPAHSIIOCH Yepe3 3apakeHHble USB-HakonuTemny.
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e FIN7, Raspberry Robin (2022) — B maHHOM cilyyae YCTPOMCTBAMHU PacCHpOCTPAHSIIUCH
MIPOTPaMMBI-BBIMOTATENH, Mapalu3ys KOPIOPATUBHBIE CETH U BBI3BIBAS 3HAYUTEIBHYIO IMOTEPIO
naHHbIX. Raspberry Robin, depr mus Windows, Obur oOHapyxkeH Ha MamuHax Windows,
ycTaHaBnuBas BpegoHocHoe [10 v moBkImias mpUBHICTHH.

N xotenock ObI OTMETHTH, YTO JAHHBIC NMPUMEPHI — JIMIIL YaCTh MOAOOHBIX WHIIUJIECHTOB
YIpO3 U HE SBISIOTCS OKOHYATEIIBHBIMHU.

2. USB-yctpoiictBa MoOryT OBITH TEpEeNpOrpaMMHPOBAHBI TaKMM  00pa3oM, YTOOBI
OMYJIUPOBATh JIETUTHMHBIE YCTPOMCTBa (HAmpuMep, KJIaBUATYPY), BBITIONHSS BPEIOHOCHBIC
KOMaH/Ibl Ha TTOJAKIIOYEHHOM KOMITbIOTEpE 0€3 BeZoMa MOoJIb30BaTelIsl K TEM CaMbIM PEajTi30BbIBATH
araku tuna BadUSB [49].

3. OCHOBHOM MPUYMHON YTeUKH KOH(PHIAECHIUAIBHBIX JAHHBIX MOXHO BBIJICIHUTH U TO, YTO
COTPYIHUKHA (KaKk TpeJHAMEpEeHHO, TaK © [0 HEOCTOPOKHOCTH) MOTYT KOIUPOBATh
KOH(pUACHITMAIbHYIO nHpopMaruio Ha tnuHable USB-HakonuTenn. JlaHHbIE ACHCTBUS MPUBOIAT K
HaPYIICHHUIO TIOJTUTHK 0€30MaCHOCTH U MOTEHIIUAIBHBIM (PMHAHCOBBIM U PEITYTAIMOHHBIM TTOTEPSIM.

PA3LEM USB

PE3WCTOP

CBETOOAMOA

KOHOEHCATOP

MHOrOCNOWHARA NNATA

KOHTPONNEP

Pucynok 1 — Ilpumep TexHuveckoit peanusanuu ycrpoiictBa ¢ USB-unrepdeiicom

OCHOBHO# BOTIPOC COCTOUT B TOM, CIIOCOOHBI JIM CYIECTBYIOILIHE TEXHOJIOTUH B ITOJIHOW Mepe
o0ecreunTh LEeTbHbIN YPOBEHb 3aIUTHl OT yTe4eK KoH(puaeHnuanbHon nadopmaruu yepe3 USB-
uHTEepQEiChI.

HecmoTpst Ha MHOXECTBO TEXHOJOTMH Uil KOHTpOJS Tmepenadu AaHHbIX uepe3 USB,
KIIFoueBas mpodaeMa 3akiItoyaeTcsi B uxX (hparMeHTUPOBAHHOCTH M HEMOJIHOTE MPU U30THPOBAHHOM
npuMmeHeHuu. Kaxoe paccMoTpeHHOe pelieHre (anmnaparHas 0JI0OKHPOBKa, CUCTEMHBIE MOJIUTUKH,
DLP, EDR/UEBA, mmdpoBanue, Bupryanusamusi) 3((EKTUBHO KOMIEHCHPYET JIMIIb
OTIpe/IeNICHHBINA CIEKTpP Yrpo3, OCTaBIssA YS3BUMBIMU JIpyrUe BEKTOPHI aTtak. [IpuBeneM HekoTOpbIe
MIPUMEPBL:

1. ®usnueckas 610kUpOBKa OECCHIIbHA TPOTUB aBTOPU30BAHHBIX, HO CKOMITPOMETHPOBAHHBIX
ycrpoiictB (BadUSB).

2. llomutukun OC wu Oendble CHOUCKH YS3BUMBI K TOJJIETKE HJICHTU(PUKATOPOB U HE
KOHTPOJIUPYIOT COAEPAKUMOE MEPEIaBAEMbIX TaHHBIX.

3. DLP-cucremsl, aHanu3upys TOJIBKO KOHTEHT, MOTYT IIPOITYCKATh CJIIOKHBIC aTaKu Ha YPOBHE
MPOILUBKY WUJIM CKPBITHIE KAHAJIBI TIEpE/Iayuu.

4. EDR/UEBA BBISBISIOT aHOMAJIMH, HE TIPEIOTBpAIlasl yTeUKy B PEaIbHOM BPEMEHH.

5. lludpoBanme 3ammimaeT JaHHbIE Ha  HOCHTENE, HO HE TMPENsITCTBYEeT MX
HECaHKITMOHUPOBAHHOU nepedayie Ha CaMO YCTPOMCTBO.

Takum 00pa3oM, OCHOBHOM MPOOJIEMOM SIBIIIETCS HEBO3MOKHOCTH JIOCTHIKEHUST KOMIUIEKCHOU
1 YCTOMYHMBOM 3amuThl OT Beero cnekrpa USB-yrpos ¢ momoipio Kakoi-1m00 0aHOW TEXHOJIOTHH.
Cy1iecTByIONINEe pEHICHHs], KaXKI0€ M3 KOTOPBIX O0JIaaeT pasIuYHBIMH TPEUMYIIECTBAMU U
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OTPaHUYEHUSIMHU, 3a4acTyl0 CO3/aeT (PparMeHTHPOBAHHYIO CHCTEMY 3allUThl, I/I€ OCTAIOTCS
KPUTHYECKH BaxKHble «OKHa» ys3BUMOcTH [4, 40]. CoOOTBETCTBEHHO II€JIbIO JTAHHOTO
aHAJIMTUYECKOTO 0030pa SBISIETCA CHCTEMaTU3MPOBAaHME HSTHUX OrPAaHUYEHUM, BBISBICHUE
KOMIICHCUPYEMBIX  YA3BHUMOCTEH KaKIOW TEXHOJIOTMH M OOOCHOBaHHE HEOOXOIMMOCTHU
MPOJIyMaHHON, MHOTOYpPOBHEBOW (TMOPHIHOM) CTpaTerHd 3alluThl, OOBEAWHSIONICH CHUIIbHBIC
CTOPOHBI Pa3JIMYHBIX METOJOB JJIsl YCTPAHEHHs] MX B3aMMHBIX HEJTOCTATKOB M CO3/IaHUS CHCTEMBI
KOHTpPOJIS Tepeaur HH(GOPMAaIIMK MPH UCIIOIh30BaHUU TexHomorun USB.

[Tpobnema ke 3aKIr04aeTcsi He TOJIBKO B HAUIMYMU WM OTCYTCTBUU KOHKPETHOW TE€XHOJIOTHH,
HO U B CIIO)KHOCTH UX WHTETpaly, aAMUHUCTPUPOBAHUS, a TAKXKE B CIIOCOOHOCTH MPOTHUBOCTOATH
MIOCTOSIHHO PAa3BHUBAIOLIMMCS METoJaM 00X0/Ja W HOBBIM THIIAM YIpO3, HCHOJIB3YIOIUM Kak
HEOCTOPOKHOCTh MOJb30BaTeNell, TaKk M YSA3BHUMOCTH IMPOTOKOJIOB M amllapaTHBIX KOMIIOHEHTOB
USB [38]. IlosTomy coBepiieHHO HEOOXOAMM HE MPOCTO HAOOp OTIENbHBIX pEUICHUH, a
MpoJyMaHHas, WHTETPUpPOBAaHHAasE W THUOpPUAHAS CTpaTerusi, CrocoOHass 00e30MacuTh OT
OOJIBIIMHCTBA PUCKOB, CBs3aHHBIX ¢ USB-Tpadukom.

YuutpiBasi KOMILUIEKCHBIH XapakTep mnpodJembl, c€ 3gdekTuBHOE pemieHne Tpedyer
BHEJPEHHSI MEXaHU3MOB (peal3aluu MOJCHCTEM 3aIIUThI), KOTOPbIE COYETAIOT KaK ammapaTHbIE,
Tak M MpOrpaMMHbIE Mepbl KOHTpoJsi. IlosTomMy onHa U3 1eneil JaHHOTO HCCIENOBAaHUS —
MIPOBE/ICHUE CHCTEMHOT0 aHaIM3a CYIIECTBYIOIINX MOAXOI0B K 3alIUTE OT yTeueK HHPOPMALIUHU 1O
USB-kaHaimy, paccMOTpPETh OCHOBHBIC TEXHOJIOTMH, WX HPHUHIIUIB PaOOTHI, MPEUMYIIECTBA W
HE/IOCTAaTKU, a TAKXKe OMPEAETUTh UX POJb B OOIIEH apXUTEKType MH(POPMAIIMOHHBIX CHCTEM U
noAcucTeM 3amuThl uHbopmaruu[16, 18]. Takum oOpa3zom, HeoOXoaMMa CHCTEMaTH3AIIM
CYLIECTBYIOIIMX PELICHU U MOCTPOCHHE MOJEIM MHOTOYPOBHEBOW 3aIUThI, YYUTHIBAIOLIEH Kak
TEXHUYECKHE, TaK U OPTaHU3aLHOHHbIE aCTIEKTHI.

Crnenyer OTMETHTb, YTO HCCIEIOBaHHME HANpPABICHO Ha HM3yYCHHE TEXHOJIOTHH, KOTOpHIE
MTO3BOJISIIOT:

1. OrpannyuBath ¢usnyeckuii aoctyn k USB-untepdeiicam Ha ycTpoiicTBax, a Takxke
MOJIy4eHHE Yepe3 HUX NH(OPMAaLIUH.

2. YnpaBJiSiTh NOJUTHKAMHU 0€30MAaCHOCTH B CpeJie ONEpaIllMOHHBIX CHCTEM Ui KOHTPOJIS
MOJKJIFOYAEMbIX YCTPOUCTB [7, 9].

3. BHeaApATh cpeAcTBa aHAAU3a NMOBeJAeHUs] MOJIb30BaTeleil M areHTOB JIsi KOHTPOJIA
COJIEP’KUMOTO TlepelaBaeMbIX JaHHbIX [20, 22].

[Tpexe 4yeM NpUCTYIUTH K OIMCAHUIO0 KOHKPETHBIX PELICHUH, BAYKHO Pa300paThCs ¢ TeM, Kak
USB-unrtepdeiic GyHKIMOHUPYET HA YPOBHE ONEPAIIMOHHON CHUCTEMBI M KaK MPOUCXOIUT MPOIECC
B3aUMOJEICTBUS C amnmapatHodM d4actelo. Kaxnoe USB-ycTpoiicTBO uMeeT yHUKalIbHBIE
unentudukaropsl (Vendor ID — VID u Product ID — PID), no koropsim OC omnpenensieT ero Tum u
HazHaueHue [2, 27]. B3auMmopnelicTBUE OCYLIECTBISAETCS 4Yepe3 JpaliBEpHblE MOAYJIU sapa
OIEPaIMOHHOM CUCTEMBI [2].

Mertoabl obecnieuenust 6e3onacHocT USB-uHTEpdEiicoB TpaAULIMOHHO pa3AeisioTCs Ha JABeE
Oosblve Tpymmbl. B mepeoit rpynme mpencTaBlieHbl annapaTHble pemleHusi. JaHHbIE METObI
HampaBieHbl Ha pabory Ha (usuueckoM ypoBHe. K HMM oTHOCcATCS ¢u3ndeckas OJIOKMPOBKa
MOpTOB, (UIbTPALUS ANEKTPUUYECKUX CHUTHAJIOB M HCIOJIb30BAaHUE H3OJIMPYIOMIUX CPEICTB U
KOMIIOHEHTOB. VX TJIaBHOE NMPEerMYIEeCTBO — HE3aBUCHUMOCTb OT IIPOIPAMMHOM CpEJibl, YTO JIeaeT
WX YCTOWYUBBIMU K HEKOTOPBIM THIIaM MIPOTrpaMMHBIX 00X0710B. OHU TIPEACTABISIOT COOOH TEePBBIi
SIENOH 3alIUTHI, JACHCTBYS Ha (PHU3UYECKOM YPOBHE BHE 3aBHCHUMOCTH OT COCTOSIHHS
orepaioHHoi cucreMbl. OHM HaJIeXKHBI, TaK KaK 00XO0J 3TUX Mep 3a4acTyio TpedyeT (hru3nuecKoro
noctyna Kk obopynosanuio [3, 30]. Bo gmopeiu rpynie npeacTaBieHbl IPOrpaMMHbIe pelieHHsl.
JlaHHbBIE METOIbI PEaTU3yIOTCSA Ha YPOBHE ONEPAIIMIOHHOM CUCTEMBI UJTU C IIOMOIIBIO CTIEIUAIBLHOTO
nporpaMMHOro obecriedenus (arento). Croa BXOIAT ClEMUATN3UPOBAHHBIE CPEACTBA KOHTPOJIS
ycrpoiicte  (Device Control), cucremsr mnpemorBpamenuss yreuek (DLP), miardopmer
oOHapyxeHHs u pearupoBanus Ha wHIUAeHTH (EDR), a Taxke cpemcTBa aHanmmsa MOBEACHUS
nosp3oBaresei u cymuocrein (UEBA), a Takke HacTpoiku noautuk Oesomacuoctu OC [16, 18,
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20]. Ux BHempeHue B CYIIECTBYIOIIYIO WHOPACTPYKTYpy HHOOPMAIMOHHOW CHUCTEMBI TpeOyeT
MIOHUMAaHHSI 0OCOOCHHOCTEH apXUTEKTYPBl M BOBMOXKHBIX MOJIEJICH yrpo3.

B pamkax wuccienoBaHHs paccMOTpeHBl HauOojiee paclpocTpaHEHHbIE amnnapaTHbIe
peLIeHust:

1. ®dusuyeckue 3arJylIKi M 3aMKH SBJISIOTCS CaMbIM MPOCTHIM U JOCTYIHBIM METOJOM. JTO
MEXaHUYECKHUEe YCTpOicTBa, KOTOopble BceTaBimsiiorcas B USB-mopTel M OJOKHMPYIOT —HX
ucrnonb3oBanue. OHU MPEAOTBPALAIOT CIy4YyallHOE WM HECAaHKIIMOHUPOBAHHOE TOJKIIOYCHHE
mo6bix USB-ycTpoiicTs.

2. USB Data Diode mnpexacraBiser co0oif CrenuaIu3MpOBaHHOE YCTPOMCTBO, KOTOPOE
¢u3nyecku paspemiaeT nepenadyy JaHHBIX TOJIBKO B OJHOM HAalpaBlICHHH, HAlpUMeEp, TOJIBKO U3
cetu ¢ USB-ycTpolcTBO WM HA000pOT. OTO TMOJMHOCTBIO MCKIIOYAET OOpaTHBIA KaHa
BBOJIa/BBIBOJIA, YTO KPUTUYECKU BAXKHO B CETAX Mepenadr HHPopMaIui HHPOPMAITMOHHBIX CUCTEM,
rae TpeOyeTcs MPeIOTBPATUTD MOMBITKY U3BJICYCHUS WM BHEIPEHHS TaHHBIX [6].

3. Bonee cnoxHbIe pelIeHUs IPEACTABIAIOT COOOH annmapaTHblie GUJILTPBI U KOHTPOJLIEPHI,
KOTOpbIe MOTYT ObITh peanu3oBaHbl Ha ypoBHe BIOS/UEFI kxommberoTepa WM Kak BHEITHHE
ycTpoiictBa. OHHM mnepexBaTbiBalOT U aHanu3upyroT USB-curnanbl, MO3BOJSISL  ONPEIENSTH
ycTpolicTBa M KiaccuduuuposaTh ux 1o tumy (Hampumep, HID — Human Interface Device, Mass
Storage — HakomuTenb), a 3areM OJIOKHMPOBATh MX MOJKIIOUEHHE I10 3aJaHHBIM KPUTEPUSM
(HanpuMep, O YHUKAIbHOMY HAeHTH(UKaTOpy npousBomutens — VID, wmm npoaykra — PID, a
TaKkKe Mo cepuiiHoMy Homepy) [27, 28]. C pe3yapTaTaMu CPaBHUTEIBHOIO aHAIM3a JaHHBIX
METOJIOB, BKJIIOYasg KOMIICHCHUPYEMbIE YSA3BUMOCTH M  KIIOYEBbIE OTPAaHUYEHHUS, MOXHO
03HAKOMUTHCS B Ta0HIIe 1.

Tabnuna 1 — CpaBHUTETBHBIN aHAINU3 alllapaTHBIX METOI0B KOHTPOJISI U KOMIIEHCUPYEMbIE

YA3BUMOCTHU
Pemenne Kitouessie Komnencupyemsie OcHOBHBIE
BO3MOXKHOCTH YSI3BUMOCTH OTpaHHYEHUs
duznyeckue 3ariayIKi/3aMKH Ionnas 6sokupoBka | duznyeckuit Hynesas
nopra JIOCTYII YCTPOWCTB (YHKIIMOHAJIBHOCTD
Huskas ctoumocts Kpaxa naHHblX | Jlerkuit  pusmueckui
gepes npsiMoe | 06xon
KOIUPOBaHHE
USB Data Diode I'apantupoBanHas W3Bneuenue OrpanuyeHHas
OJTHOHATIPABIIEHHOCTh JTAHHBIX (dysKIImoHaTEHOCTH (1
nepeaan HanpaBJICHUE)
3arpy3ka Bricokast cCTOMMOCTh
BPEIOHOCHOTO KOJa
ArnmapatHbie I'nOkas ¢puasTpanus no | BadUSB-artaku V3BUMOCTD K
dunsTpel (BIOS/UEFI/kouTpomtepst) | VID/PID/knaccy MO JIICITKE
UACHTH()HUKATOPOB
IlentpanuzoBanHoe TTonxmouenue CI10HOCTB
yIpaBJieHUE 3aIpeIleHHBIX aKTyalu3alum
YCTpOMCTB CITUCKOB
CKpBITBIE KaHAJIbI

[Tocne paccMOTpeHUs anmapaTHBIX MEp 3alllUThl, IEHCTBYIOMIMX Ha (U3MUYECKOM YPOBHE U
HCKJIIOYAIOIIUX BO3MOXXHOCTb MOJKIIIOUEHHUS HEXKEIATEIbHBIX YCTPONCTB, EpeilieM K CpecTBam,
paboTaronyM BHYTPH ONEPALMOHHOW CUCTEMBbl M AHATU3HUPYIOIIMM MOBEJCHHUE U COICPKUMOE
naHHbIX. [IporpamMmHbie pelieHus IOMOJIHSIOT 3alIUTy anmnapaTHOM COCTaBIISIOLIEH, MO3BOJISIS
ruOKO yIpaBisATh MOJUTUKAMHU, OOHapYyXKUBaTh aHOMAaJIMM M MPENOTBpAIlaTh YTEUKH Ha YPOBHE
mporeccoB u  (aitioB. BCTpoeHHBIE B OMEpPAIMOHHBIE CHCTEMBI MEXAaHU3MBI TIO3BOJISIOT
aMUHHUCTpaTOpaM yIpaBisaTh noctynoM K USB-ycTpoiicTBam Ha ypoBHE 0a30BBIX MOJUTHK. ITO
HanOoJIee pacpOCTPAHEHHBINA M SKOHOMHYECKH BBITOAHBIN c11ocod 6a30Boii 3amuThl [7, 9, 11].

B pamkax uccienoBaHusi ObUIM PacCMOTPEHBI cleaylolue Hauboliee pacHpoCTpaHEHHBIE,
OCHOBAaHHbBIE HA MOJIUTHKAX ONEPALMOHHBIX CUCTEM, PEILICHHUS:

1. Toxcucrema sapa Linux «udev» mo3BOJsSET TUHAMHYCCKH YIPaBIATH ycTpoiictBamu. C
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nomompio  udev-mpaBunl  MOXHO uAeHTH(ummMpoBath USB-ycTpoiicTBa 10  pazIuyHBIM
XapaKTepUCTHKaM (TIPOM3BOJUTEIb, MOJIENb, THUII) W BBIMOJHATH MPEIONPEACICHHBIC JICHCTBUS,
Takye KaKk aBTOMaTHYECKO€ MOHTHPOBAHHUE, OJIOKMPOBKA WIIH 3aITyCK CKPUIITOB MPH TOJKITFOYCHUH
[9, 10].

2. B nmomennoit cpene Windows aaMHHHCTPATOpPhl MOTYT IIEHTPAJM30BAaHHO HACTpauBaTh
paspeleHus Ha yCTaHOBKY | ucrnoliib3oBaHne USB-ycTpoiCTB, HCMONB3ysl TPYNIOBbIE MOJUTHKH
Windows (GPO). Hampumep, MOXHO 3allpeTUTh MOIKIIOUECHHE BCEX CHEMHBIX HAaKOIUTEIEH,
pa3pemuTh TOJIBKO YTCHHE JAHHBIX C HUX WU JOMYCKaTh TOJBKO 3apaHee ONpeaelieHHbIe MOJIEIH
ycrpoticTs [7, 8].

3. Hucrpymentet  MDM  (Mobile Device Management) wucmons3yroTcs — JUIs
[EHTPAIM30BAaHHOTO YIIPABJICHHS TIOJUTUKAMHU JOCTYNa K CMEHHBIM HOCHUTENISIM Ha MOOWIIBHBIX
YCTPOWCTBAX M KOHEYHBIX TOYKAX, KOTOPbIC WHTETPUPOBaHbI B OO0IaYHyl0 HH(PPACTPYKTYpy
(IMpumep uncrpymenta: Microsoft Intune) [11, 13].

CpaBHHTENIBHBIC XaPAKTCPUCTHKH PEIICHHUI TPECTABICHBI B TAOIUIIC 2.

Ta6muma 2 — CpaBHUTETBHBIN aHAMM3 MeTO10B KOHTposisi USB Ha ypoBHE onepaimoHHBIX

CHUCTEM
Pewenne Kirouesble Komnencupyemsie yszBumoctn | OCHOBHBIC OTpaHUYCHHUS
BO3MOXKHOCTH
udev (Linux) Jlunamuueckoe Monxmouenne  3amnpenieHHbIX | OTCyTCTBHE
yIpaBICHUE yepe3 | TurnoB  ycrtpolicts, BadUSB- | nenrpanmuzoBanHOTrO
npaBuIa, aTaKu, CKPHITHIE KaHaJIbI yIpaBJeHus, CJIO’)KHOCTB
naeHTHUKALNS o aJIMUHUCTPHUPOBAHUS,
arpubyram  (VID/PID, YSA3BUMOCTH K Tiojiesnke ID
KJIacc)
GPO (Windows) | Llentpann3oBaHHOE IoakimoyeHne  3amnpenieHHbXx | DPPEKTUBHO TOJIBKO B
ympasienne depe3 AD, | TunmoB  yctpoiictB, BadUSB- | nomeHHO# cpeae, ysA3BUMO K

OJIOKMPOBKa/pa3penicHue
KJIACCOB WX MOJeJei

aTaK, CKPBITBIC KaHAJIbI

JIOKaJIbHBIX
HCT

JNIEUCTBUSIM
aJIMUHUCTPATOPOB,
KOHTEHTHOT'O aHaJIN3a

YCTPOICTB

COOIIOIEHUS ITOJIUTHK

MDM enTpanu3zoBaHHOE ITogknroueHne  3ampenieHHBIX | 3aBUCUT OT HMHTEpPHETa W
00JayHOE  yIMpaBJICHUE, | YCTPOUCTB, oOnaka mpoBaiinepa,
[omutuku JUIS | HECAHKIIMOHHUPOBAHHOE OrpaHUYCHHAs MOJICPIKKA
MOOWJIBHBIX U OOBIYHBIX | KOIIMPOBaHUE, ynpoumieHue | cioxkubix  USB,  BbIcOKas

CTOUMOCTH HI/IHCHSI/Iﬁ

Cpeau mporpaMMHBIX MEpP BBLACNSAIOT, B YaCTHOCTH, CHUCTEMBI NPEAOTBPAIICHUS yTEeueK
(DLP), xoTopble aHaIM3UPYIOT KOHTEKCT M COAEPKUMOE IepelaBacMbIX JAaHHbIX [16], a
wiatr@opmbel EDR MOHUTOPST aKTUBHOCTh KOHEUHBIX TOUYEK, BBISIBIISIS MOJO3PUTEIBHBIE ONIEPAIIH C
USB-yctpoiicTBamMu. DTH TEXHOJOTMH HMHTETPUPYIOTCS C OCTaIbHBIMU KoMIoHeHTamu Wb,
oOecrieunBasi MHOTOYPOBHEBBIN Mmoaxo ] K 3amute. DLP-cuctemsl sSBIstOTCS OOHUM M3 Haubosee
3G GEeKTUBHBIX MHCTPYMEHTOB JIsi KOoHTpoist USB-Tpaduka, Tak Kak MX OCHOBHas 3ajadya —
MPEIOTBPAICHHE HECAHKIIMOHMPOBAHHOM TIepeaayun KOH(PUACHIIHATBHBIX JaHHBIX [16, 47].

Tunnuynas DLP-cucrema CcOCTOMT M3 areHTCKOM 4YacTH, KOTOpas YCTAHABIMBACTCS Ha
KOHEUYHBIE TOYKH (pabouyue CTaHIIMH, CEPBEPhI), M IEHTPAIBHOTO CepBEpa yIpaBJICHUS, TIe
XpaHATCS TMOJIMTHUKU OE30IacCHOCTH U JIOTH COOBITUH. ATEHTHI MEPeXBAaThIBAIOT BCE OMEpalfH C
JaHHBIMH, BKJIFOYas MOMBITKYA KomupoBanus Ha BHemmHue USB-ycrpoticTsa [16].
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f=———————) HeobpaboTauusiii ceTeaoi Tpadur
I % = OBpaboTanHLIii ceTenoi TpadHK

—_ g
Pabouan craHuymA Tpagun DLP-cucTembl

PaBouan CTaHUMA \\

HKommyTatop

= DLP-wn03 Npokcu-cepeep
PaBounit HoyTSyK H

Pabouee mecto
aamuHKcTpaTopa GesonacHocTk

Pucynok 2 — [Ipumep opranu3zaiiy BBIYUCIUTEIBHON CETH C UCIOIB30BAaHUEM TEXHOJIOTUU
DLP

MHTEPHET

Metoael DLP peanusyrorcs nocienoBaTeabHo U npocto. CHavana AeHCTBYET KOHMEKCMHbIU
Koumpons. Peanuzyemcsi aHanu3 METaJaHHBIX NpPOLECCa, & UMEHHO, KTO, KOI/a, OTKyJa U Kyza
IBITAaCTCA TNepelaTh JaHHbIe, KaKOH THIl YCTpOMCTBAa MCHOJIB3yeTCs, Kakoil pasmep daitna. I3T1o
MO3BOJISICT Cpa3y OJIOKMPOBATH MOTEHIIMAIBHO YTPOXKAIOIIME 0€301MaCHOCTH TaHHBIX Ooreparuu 0e3
yriry0Osenus B cogepxumoe [16].

Ecnu xoHTeKCcTOBasi MpoBepKa He cpabaThIBAET, MOAKIIIOUACTCS KOHMEHMHbIN KOHmMpos. B
HEM HCIIONb3YIOTCS:

e PerynspHble BeIpak€HUS JJIs TIOMCKA M3BECTHBIX mabioHoB (Homepa kapt, MHH u 1. 1m.)
[16].

e [{luppoBbie OTHEUaTKM 3apaHee M3BECTHHIX KOH(QUACHUIMAIBHBIX JIOKYMEHTOB, YTOOBI
O0OHapYXHUTh JaKe Cerka N3MeHEHHBIC Ko [29].

ellonck mo kiaccudukaropaM U KIIOYEBBIM CIIOBaM, 4YTOOBI IOMMAaTh MaTepHalbl,
oM aroIIre Mo/ paBuiIa (HarpuMep, epCOHAIbHBIC JaHHBIC I KOMMepYecKas Taina) [16].

Haxonen, DLP ¢ukcupyer kakayio MONBITKY MEpeday: B JIOrax OCTAIOTCS CBEIACHUS 000
BCEX omeparnusx, a (Haisbl Mo HEOOXOAMMOCTH COXPAHSIOTCS KakK TeHeBble Kormuu [16]. ITo maér
BO3MOKHOCTh HE TOJIBKO OJOKMPOBATH HEXeJaTeIbHOE KOMMPOBAHHE, HO U IMOTOM paccienoBaTh
COOBITHS, BOCCTAHOBUB, YTO HIMEHHO U KOTJIa MBITAJIUChH NIEPEaaTh.

Metonast peanuzanuu DLP-3ammTel cucreMaTu3npoBaHbl B TabmuIe 3.

Ta6mmma 3 — CpaBHUTENbHBIN aHaMU3 MeTon0B DLP

Mertonst (DLP) KimtoueBbie Bo3amokHocTH | Komnencupyemblie OCHOBHBIE OTPaHUYCHUS
YS3BAUMOCTH

KonrtekcTHbrit AHnanu3 MeTanaHHbiX | HecankunoHupoBaHHas He aHaJM3UPYET

KOHTPOJIb (momnb30BaTens, mepefadya MO Pa3pelIeHHBIM | COIEPKHUMOE, JIOXKHBIE
YCTPOKHCTBO, pa3Mmep | ycTpoiicTBaMm, KONHpOBaHWE | cpabaThIBaHUA npu
(hatina), ObICcTpasi | HEKJIacCU()HUIIMPOBAHHBIX aHOMAJILHOM TTOBEJICHUH
OJIOKHpPOBKa JTAaHHBIX
MOZ03PUTEIIBHBIX
onepauuit

Perynsipuabie ITouck VYreuka JTaHHBIX ¢ | Ys3BUMOCTh K U3MEHEHUIO

BBIPAKCHUS CTPYKTYPHPOBaHHBIX M3BECTHBIMU mabnonamu, | ¢opmara JTAHHBIX,
m1abJI0HOB (HOMepa KapT, | HpsiMoe KOMUpOBaHUE | HEIPPEKTUBHOCTH s
HNHH), 0oOHapyKeHHE | YyBCTBHTEIILHOM HECTPYKTYPHUPOBAHHOI'O
M3BECTHBIX (dhopmaroB | wHGOPMAITUH KOHTEHTA
KOH(UICHITHATBHBIX
JTAHHBIX

udpossie oriedatkun | TouHoe oOHapyxeHHe | YTeuka becnonesen TSt
W3BECTHBIX JTOKYMEHTOB, | 3aperHCTPUPOBAHHBIX HOBBIX/HEHU3BECTHBIX
BBISIBIICHHE KOH(HICHITHATHHBIX JTOKYMEHTOB, Tpedyer
MOTUGHUIIPOBAHHBIX JIOKYMEHTOB,  KONMPOBaHHUE | MPEIBaPUTEIEHON
KOTIHH, 3alUTa | KPUTUYHBIX (aiyioB peructpaiyu ¢painos
cnerduueckux Qaiion
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Meronast (DLP) Kirouesble Bo3MoxkHOocTH | KoMmmeHcupyemeble OCHOBHBIE OIpaHUUYEHUS
YSI3BUMOCTH
OOHapyxeHue
HECTPYKTYpPUPOBAHHBIX Puck JIOXKHBIX
PYKTYPHD VYTeuku 1O  CMBICIOBOMY .

JaHHBIX [0 TEMaTuke, cpabaTbIBaHUI Ha
Iouck o COJIEpXKAHUIO, nepeaada

ruOkue  mpaBwia IS . . | CHHOHMMBI, 3aBUCHUMOCTb
KiaccudukaTopam . CKpBITOI KOH(UACHINAIBLHOM

KaTeropuii  MHMOpMALMH oT KadyecTBa

nHdopmannu

(IT0s, KOMMep4ecKast KJIAaCCU(PUKATOPOB

TaiiHa)

®dukcanusi Bcex ornepanun

nepenadd, BO3MOXKHOCTB | CKpeITHE cnenoB | He mpenorBpammaer yreuky

nmocTGakTyM aHamM3a W | MHCAWAEepCKOH B  pealbHOM  BpPEMEHH,
TeHeBble KOIIMH U JIOTH .

paccie10BaHuH, JIESITENIbHOCTH, aHanu3 | TpeOyeT pecypcoB Uit

JOKazaTenbHass ©0a3za Al | MPUYUH yTedeK XpaHEHHs JaHHbBIX

UHIUJEHTOB

[Tocne ommcanusi Bo3moxHOocTe DLP, obecneumBarommx NpeBEHTHBHOE OJOKHPOBaHUE
HECAaHKIIMOHUPOBAHHBIX KOMMPOBAHUM, CIEIYIOIIMM YPOBHEM 3aIUTHI CTAHOBSTCS CHUCTEMBI,
OpPHEHTUPOBAHHBIC HAa OOHApYKEHHE YK€ HAYaBIIUX pa3BUBaTbcs MHIMICHTOB. [lnardopmer EDR
OTCJIKHUBAIOT MOBE/ICHUE MPOIIECCOB U (aIOB HA KOHEYHBIX TOUYKAX, GUKCUPYSI TOIO3PUTEIbHBIE
onepanuu ¢ USB-ycTpoiicTBamMu U cBoeBpeMeHHO pearupysi Ha Hux [18]. IIpu stom UEBA
YCWJIMBAET aHAJIMU3 3a CUET MOAEIMPOBAHNS HOPMAJIBHOTO MTOBEACHHUS M10JIb30BATENEH U YCTPOICTB,
MO3BOJISISL BBISIBIISITH CKPBIThIE MM MHcaniepckue yrpo3sl [20, 22]. CoBmecTtHOe nmpuMenenue EDR
u UEBA pononsser npeBeHTHBHble Mepbl DLP, dopmupys peakTHBHBII M aHaIMTUYECKUN
YPOBEHB 3aILUTHI.

Cuctembl EDR (Endpoint Detection and Response) HempepbIBHO COOMpAaOT AaHHBIE 00
aKTUBHOCTH Ha KOHEYHOU TOYKE (CUCTEMHBIE BbI30OBBI, CETEBbIE COEMHEHMSI, (PailIoBbIe ONEpalnu,
3alyIlieHHbIE npoliecchl). OHU aHAIM3UPYIOT 3TH JaHHbIE, BBIBISAIOT [1003PUTENIBHBIE POLIECCH U
KOPPEIUPYIOT UX ¢ 6a3aMH TaHHBIX U3BECTHBIX MHAUKATOPOB KomnpomeTtanuu (I0C) u Texuukamu
atak (Hanpumep, marpuria MITRE ATT&CK) [18, 34]. B xoarekcre USB-Tpadpuka EDR moxer
O0OHApYXUTh:

0 HeoObr4HO 00MBII0I 00BEM TaHHBIX, CKOTMPOBAaHHBIX HA USB-HakonuTeNb.

o IlombiTkm 3amycka ucnonHseMbix (aitnoB ¢ USB-HOocuTenel, KOTOpble HE COOTBETCTBYIOT
YCTaHOBJICHHBIM mouTHKaM [18].

o Ilogo3puTenbHbIC ACUCTBUS, YKa3bIBAIONIME HA MOMBITKY 00xoma cpenctB kKoHTposiss USB
(HanpuMep, U3MEHEHHSI B PEeCTPe WU 3aIlyCK CIEeHUATbHBIX YTHIUT) [44].

- ]

Microsoft D | 1l bility M.

Exposure score 5 devices exposed to CVE-2021-44228 Your score for devices:

.
-

] Ie |! ||

1 14/100
i . = ]

Exposure distribution Remediation activities

Pucynok 3 — Ilpumep unrtepdeiica onnoit u3 EDR-cuctem

Cuctemet UEBA (User and Entity Behavior AnalyticS) ocHOBBIBAaIOTCS Ha MOCTPOCHHU
MoOJIeJIe TOBEACHHS TOJIb30BaTelel W CymiHocTed (yCTpPOWCTB, NPUIIOKEHHI) Ha OCHOBE
MpOaHAIU3UPOBAHHON MH(OPMALIUK O JEHCTBUSAX U OINEpalusixX, IPOUCXOAUBIIUX B cucteMe. OHH
UACHTUUIHMPYIOT OTKIOHEHUS OT 3TuX Mojeneit [20, 21]. Hampumep, eciu cOTpyIHUK, KOTOPBINA

29



Ipobnemovr asmomamuxu u ynpaenerus. 2025, Ne3(54)

00bIYHO He ucnoab3dyer USB-HakomuTenu miis nepegadu OObLIIMX OOBEMOB JIaHHBIX, BHE3AITHO
HAYMHAeT KOMUPOBATh KpyIHbIe (aiiasl Ha (riemky B Hepabouee Bpemsi, UEBA MoxeT pacueHHUTh
3TO KaK aHOMAJIHIO U chopMUPOBaATh MpeaynpexkacHue [22].

CoOpbitus, BoisiBienHsle EDR u UEBA, kak mpaBuiio, BHEAPSIOTCS B IIEHTPAIM30BaHHBIC

CUCTEMBI

yIpaBlIeHUs

cobpiTusiMu  O6e3omacHoctr  (SIEM) nmnst manmpHeHmiero

COMOCTABJICHUS C JMJAaHHBIMH W3 JPYTUX HUCTOYHHKOB (CeTeBOoe OO0OpYyIOBaHHE, CEpBEpHI) U
ABTOMATHU3AI[M1 PEarupOBaHUs HA MHIMACHTHI [23].
Cpasuenue mnargopm EDR u UEBA npuseneno B Tabnuue 4.

Ta6muma 4 — CpasautenbHbiid ananu3 EDR u UEBA

BpEeMEHHU

Koureomii/ TexHo1oris EDR (Endpoint | UEBA (User and Entity | KomOGuuupoBanHoe
puTep Detection and Response) | Behavior Analytics) peuienne (EDR + UEBA)
MounuTopHHT .
Amnanus MOBCACHYCCKUX KommexcHeii aHaJInu3
AKTUBHOCTH IIPOLIECCOB o o o
OcHoBHast QYHKITHS . [IATTEPHOB I0JL30BATENIEN U | yIPoO3 C JIBOMHOM
u (¢aillioB B pealbHOM . N
CYIITHOCTEH BepudpUKanuei

CKpBITBIE HWHCalIepcKue
BadUSB-aTaku, 3amyck P p KoMOuHMpOBaHHBIC aTakH,
YTPO3HI, HECTaHAAPTHOE
Komnencupyembie Bpenonocoro II0 ¢ . CJIOKHBIC HHIUJICHTHl C
. UCIIOJIb30BAHUE  YCTPOWCTB,
YSI3BUMOCTH HOCHUTEIICH, MOIBITKA . yuactieM USB, ueneBbie
aHOMAJIbHBIC JIeHCTBHS
00xoja kouTpous USB . KOMIIPOMETaLUH
MOJIb30BAaTENCH
Oo6napyxenue maccoBoii | [Tocrpoenue noBeneHYeCKnX .
. | Koppemsuus coObITHIT
nepeaayn JAHHBIX, | 0a30BBIX npoguiei,
N EDR c¢ mnoBeaeHyeckumu
KitoueBbie ¢dukcanms 3allycKa | BBIABICHHE OTKIOHERMi oT | -~
BO3MOXKHOCTH HCTIONHSAEMBIX  (ailyioB, | HOPMEI, KOHTEKCTHBIN ’
o aBTOMATH3AIHS
BEISIBIICHHE W3MEHEHHWH | aHAu3 BPEMEHHBIX
pearupoBaHus
CHCTEMHBIX HACTPOEK MATTEPHOB
I0C-ckanupoBanue, MarmaHOoe o0yueHue, T ——
MITRE ATT&CK | cratuctiueckoe P PHTMBL,
TexHoNOTHM aHATN3a . CUCTEMBI TPHOPUTH3AIHNN
mapping, aHAN3 | MOJCTUPOBAHNE, aHaIIN3
WHIAJCHTOB
IIETI0YEK MPOIIECCOB BPEMEHHBIX PSIOB
IIpsamas nepeaava
N Oo6orarnieHue naHHbIX | CKBO3Has BUINMOCTb
Hurerpauus ¢ SIEM COOBITUI s
KOHTEKCTOM TOBEICHHUS YIpoO3 Ha BCEX YPOBHSIX
KOPPEISIHIH

Komuposanue 50 I'b Ha

Komnuposanue aiiJIoOB B
USB 3a 5 MmuH, 3amyck P ¢
CKDBITONO.CXE c Hepabouee Bpemst, | OMHOBpEMEHHAs MacCOBas
[IpumMeps! HeTeKIIH P UCIIOJIb30BAaHUC nepeaaya + aHOMAalbHOE
HOCHUTENS, W3MECHEHHE N
. | HEXapaKTEepHBIX YCTPOWCTB, | MOBEICHHUE MOIH30BATEIIS
peecTpoBBIX KITFO4er o
pe3Kuil poCcT aKTUBHOCTH
USB
Bericokas TOYHOCTb o
OO6HapykeHHe HEW3BECTHBIX | MaKCHMabHBIH oXBar
JIETEKIAN H3BECTHBIX
[IpenmymecTra TTP 6picpoe | YTPO3 BEISIBIICHHE | YTPO3, CHIDKECHHUE JIOKHBIX
' p WHCANIePCKUX PUCKOB cpabaThIBaHHIA
pearnpoBaHue
3aBUCUMOCTH oT DKCcTpeManbHast
Tpebyer JUTATEITLHOTO
curaaryp IOC, cnemnora . | pecypcoeMKocCTb,
OrpaHuveHHS o0ydeHHs MoJeleH,
K KOHTEKCTY . TpeOOBATEIIBHOCTh K
CJIO)KHOCTB HACTPOIMKHU
0JIb30BATEIS JKCIepTHU3e
Bricokue TpeboBaHHS K Kputnuecku BBICOKHE
Breicokue  TpeOoBaHUS K
PecypcHsle 3aTpatsl CPU/namsitn Ha TpeboBaHus K
XPaHWIUINAM JTaHHBIX
KOHCUYHBIX TOYKaX UHPPACTPYKTYpE

[Tpu 5TOM CciieayeT OTMETUTh, YTO KOHTPOJIb CITUCKOB JOBEpHs (O€IbIX M YEPHBIX) SBIISIETCS
(GyHIAMEHTAIBHBIM JUIS MHOTHX PCIICHHH MO0 KOHTPOJ YCTPOWCTB, a JaHHBIC METOIbI
paccMaTpUBAIOTCS B KAUECTBE JOMOJHUTEIBHBIX TPOrPAMMHBIX MEXaHH3MOB.

1. B moaxone, ocHoBaHHOM Ha OeibIx cmuckax (Whitelist), pasperaercs moakiIrOUeHUE |

HCIIOIb30BaHUE
3aperucTPUPOBAHBI

TOJIBKO  TE€X

U TPU3HAHBI

USB-ycrtpoiicTs,
JIOBEpEHHBIMH.

KOTOpBIE

OBLIH

YHUKQJIBHBIM Mapamerpam, TakuM kak VID (Vendor ID), PID (Product ID) u/unu cepuitabiii

30

aHajmn3a,

IIPEIBAPUTEIILHO
Wnentudukanuss MpOUCXOIUT IO



Ipobnemovr asmomamuxu u ynpaenerus. 2025, Ne3(54)

HOMep [26, 27]. Bce ocTanbHbIE yCTPOMCTBA MO YMOTYAHUIO OJIOKHUPYIOTCS.

2. B ornuume ot Oenbix B uépHble cnucku (blacklist) BHocsTcs ycTpoiicTBa, KOTOpbBIE
CUMTAIOTCA MOTEHLHAJIbHO OMACHBIMU WM HEXKeJIaTeJbHbIMU, U MX HCIOJIb30BaHUE
onokupyercs [26].

VYropaBiieHue CnucKaMu MOXKET OCYIIECTBISATHCS uepe3 TIpyIIoBble NOAUTHKU Windows,
CTCIMAM3UPOBAHHBIC areHTCKUE pelieHus (Tak HasbiBaeMbie Device Control momynu, ygacto
Bxomsamme B coctaB EDR wmmu DLP), a Takke BCTpOeHHBIE KOHTPOJUIEPHI YCTPOWCTB B
OIEPALMOHHBIX cucTeMax [7, 26].

< Hactpolikn KoHTponasa ycTpoidcTe

JoBepeHHble yCTpPONCTBa

Hazsanue Tun ycTpoiicTtea Mopaene / UaeHTADUKATOP YCT... Moas3oBatenu u /

Verbatim STORE N GO USB De... ChemHble gnckn VEN_VERBATIM&PROD_STORE_N_... BUILTIN\Users

Pucynok 4 —IIpumep co3ganus crvcka JOBEpeHHBIX ycTpoicTB Ha 6aze [10 Kaspersky
Endpoint Security Cloud

O0o0miasi cka3aHHOE BbIIIE, MOKHO TOBOPUTb O TOM, YTO KOHTPOJb CHHCKOB JOBEpHUs
ABIsieTcs (PyHIaMEHTAIbHBIM MEXaHU3MOM. Ero xapakTepucTHK OTpakeHbl B Tabiuiie 5.

Tabmuma 5 — CpaBHUTENBHBIN aHAIM3 METOI0B KOHTPOJISI cIUCKOB AoBepus USB

Komnencupyemeie
Meron KitoueBbie BO3MOKHOCTH OCHOBHBIE OTpaHUYEHUS
YSI3BUMOCTH
Paspemrenue TOJIEKO
o [oaxntouenue
JIOBEPCHHBIX  YCTPOMCTB, BrIcokue aIMUHHCTPATUBHBIC
HEaBTOPHU30BAaHHBIX
WACHTUQUKAIHS 1o . 3aTpaThl Ha PETHUCTPALHIO,
N YCTPOWCTB, HCHOJIB30BAHNE
benbie criucku | VID/PID/cepuitHomy YS3BUMOCTh K TIOJJICIIKE
- HEKOHTPOJIHUPYEMBIX
(Whitelist) HOMEpY, - HIEHTH(HHUKATOPOB,
HOCHTEIEH, MaccoBO€ .
[EHTPATN30BAHHOE HETHOKOCTh  TNIPH  YacTOH
pacrpocTpaHeHHe o
yIpaBlieHUE (GPO, HEMBBECTHAIX VD03 CMEHE YCTPOUCTB
MDM, EDR/DLP) yrp
brnoxupoBka wu3BecTHBIX | [logkmiouenue ycrpoiictB ¢ | HeaddekTHBHOCT  MPOTHB
BPEIIOHOCHBIX YCTPOMCTB, | M3BECTHBIMU NpPU3HAKAMHU | HEM3BECTHBIX/KACTOMHBIX
Yepusie CIHCKH | OBICTPOE pearupoBaHHC | BPEIOHOCHOCTH, yrpos, MOCTOSTHHAS
(Blacklist) Ha  HOBBIC  YrpO3bl, | UCIIOJb30OBAHHE MaccoBO | HEOOXOAUMOCTb OOHOBIICHUS
MpOCTOTA HAYaIBHOW | PaclpoCTpaHIeMbIX CIHCKA, JIOXKHOE  YyBCTBO
HACTPOUKHU ySI3BUMBIX YCTPOWCTB 0e30macHOCTU
[[IudpoBanre NaHHBIX SBISETCS BaXKHBIM KOMIIOHEHTOM CTPATETHH 3alIUTHI MHGOpMAINH,

nepegaBaeMoil uinu xpansmeiicas Ha USB-ycrpoiictBax. OHO o0ecriednBaeT 3alIUTy JaHHBIX «B
mokoe» (data at rest) [29, 30].

1. CymiecTByIOT anmapaTHble IHM(QPYHONHe HAKOMHUTEIH, KOTOPbIE MPEACTABISAIOT
coboit USB-ycTpoiicTBa cO BCTPOSHHBIMH KPHUIITOIPOILIECCOpPaMH (HAIIPUMEP, HUCIIOIL3YIOIUMH
anroput™M AES-256), koTopble aBTOMaTHuecKd MHU(PYIOT U AemUPYIOT AAHHBIE «HA JIETY».
JIoCTyn K TaKUM HaKOIMMTEISIM OOBIYHO 3AIUINEH MMapojieM HIH OHOMETPUYECKUMHU JaHHBIME [29,
31]. B cayuae yTepu M Kpaxku yCTPOMCTBA JaHHBIE OCTAIOTCS 3alllMILIEHHBIMHU.

2. Takxke He cTOMT 3a0bIBaTh MpPO MNporpaMmMHoe mudpoBaHue, BKIIOYAIOLICE
WCIOJIb30BaHNE KIMEHTCKUX MPHIOKEHUH asl mu(pOBaHUS OTACTBHBIX (AilJIoB, MANoOK WM
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nensix pasnaenoB Ha USB-nakonurensx (Hanpumep, BitLocker To Go B Windows, VeraCrypt). B
KOPIIOPATUBHOM Cpejie 3TH PEIICHHs YacTO WHTErPUPYIOTCS C CHCTEMaMH YIPABICHUSA KIIOYaMH
(PKI - Public Key Infrastructure, HSM — Hardware Security Module) mist 1ieHTpanin30BaHHOTO
KOHTPOJISl 1 BOCCTAHOBJICHHS Kitouel [15, 29].

® Macrep cozpanua Tomos VeraCrypt — X

CDopMa’mponamae TOMa
Onymm
3 Monxoe dopHatup. i~
aiin.cher. | FAT Knacrep Mo yMon v
[]amsammaecai
Myn: CT88EE19935721RE26CDCCLEE20BIFBC..
Knioy zaronoeka:
MacTep-kniou:
Cron
Yaxe CkopocTe Ewg
BAMHO: Xa0TUUHO nepeMeuaite Mpllb BHYTPM 3TOMD OKHa (UeM 4onble, Tem nyuwe)
- 3T0 3HAUNTENEHO YBENWUMT KDUNTOCTORKOCTE KMOUSH WHHPOBaHUA.
3aTem HaxMUATE "PasMETHTE', UTO0L CO3ATH TOM.
CoBpaHo SHTPONMM M3 NepeMELIeHUi MuL
Cnpasia < Hazaa OtMena

Pucynok 5 — Ilpumep paboThl mporpaMMHOTo o0ecriedeHus 11t mru(poBaHusI HAKOTTUTEICH

[[IudpoBanre TaHHBIX — KPUTUUECKUA KOMITOHEHT 3amuThl. OIleHKa METOIOB MPEACTABICHA
B Tabnure 6.

Tabmmia 6 — CpaBHUTETBHBIN aHAMM3 MeTO10B mudpoBanus USB-HocuTenei

Merton KitroueBbie BO3MOKHOCTH Komnencupyemeie ysi3BuMoctd | OCHOBHBIC OTpaHHYCHHS
OrpaHuveHHAs
ABTOMaTHYECKOE Hoctym K  HDaHHBIM  TIpH (YHKIHOHATHHOCTS
muppoBaHUe «HA JIETY», | yTepe/Kpaxke HOCHTEI, (T};HBKO XpaHeH#e)
ArnmapatHoe 3aImuTa (busmuecknii JIOCTYT K P ’
. . BBICOKas CTOMMOCTh
mmdpoBanue napoJyieM/OHoMeTpHeH, YCTPOMCTBY, Kpaxka N
HezaBucumocts ot OC, | uH)O YCTPOHCTE, - pHCK HOTePH
, pMaIlMd  C TOTCPSHHBIX
o JOCTylla  IpH  yTepe
(busnveckas 3ammTa yuna HOCHUTEIEH
KITI04a
[Iudporanue N
v(’bp HecankunoHMpoBaHHBIN 3aBucumocts oT 11O wu
(haiitoB/pa3aesioB/IEIBIX
. JIOCTYN K JaHHBIM Ha Hocutene, | OC, CHIDKEHUE
Tporpamroe HOCUTETCH,  HHTCIPAUA € | o ka uH(pOpPMAIINH, TTEPEXBAT | MPOU3BOIUTCIHLHOCTH
muppoBaHue PKI/HSM, rubkne | P P - 1ep P ’
JTAaHHBIX npu nepenade | pucK KOMIIPOMETAITHH
TTOJTUTHKH, ToIIepIKKa N o
He3amuppPOBaHHKIX (HalIoB KJIIoYei Ha X0CTe
pasnuaabix OC
3. IToMUMO TpaJIMLIMOHHBIX MPOrPAMMHBIX U aIlapaTHBIX METOAOB, BaXXKHYIO POJb B

oOecnieueHnH 0€30MacHOCTH HMH(POPMAIIMOHHBIX CHCTEM WIPAIOT TOKEeHbI. OTH KOMIIAKTHbBIE
anmapaTrHble YCTPOUCTBA CIyXaT HaAEKHBIMU XPaHWIHILAMH JUISI KpUOTOrpapruecKux KItoue u
cepTru(UKATOB, a TAK)KE HMCIOJB3YIOTCS I CTPOTON ayTeHTH(UKAIMK Tojb3oBaTenei [5]. Onu
MOTYT OBITh BBINOJHEHBI B PazNUYHBIX (Qopm-pakropax, or USB-kiawuei 10 cmapT-kapt, u
B3aUMOJICHCTBYIOT C OIEpPAIlMOHHOM CHCTEMON Yepe3 CTaHIapTH3WPOBaHHBIE WHTEPHEHUCH.
bnaronaps cBoell crnocoOOHOCTH BBINOJHATH KpUNTOrpadUUecKrue OIepanud BHYTpU cels, He
pacKkpbiBasi CEKpETHbIE JTaHHbIE BHE CHCTEMbI, TOKEHbI 3HAYUTEIbHO MOBBIIIAIOT YPOBEHb 3alllUTHI
OT HECaHKIIMOHUPOBAHHOTO JIOCTyMa W yTedek mHpopmanuu [5, 46], MOMOTHSS CYLIECTBYIOIINE
MephI 0€30MTaCHOCTH.
Hx BO3MO>KHOCTH CHCTEeMaTU3UPOBaHbI B Tabiuue 7.

Ta6mmia 7 — CpaBHUTEIBHBIN aHAIM3 TOKEHOB M CHCTEM YIIPaBICHUS KIIFOYaMH
Komnencupyemsie OCHOBHBIE OTpaHHYEHUS
YA3BUMOCTH

MeTton KimroueBbie BO3MOXKHOCTH
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Kpunrorpaduueckue Beszomnacuoe xpanenne | Kpaxxa yuyeTHbIXx JnaHHbIX | OTpaHHYeHHAss EMKOCTb
TOKCHBI (HampuMep, | KIFOYeH/CepTUPHUKATOB, (Jtorun/mapons), XPaHWIHUINA, 3aBUCUMOCTh
eToken) IBYX(aKTOpHAs HECAHKIIMOHUPOBAHHBIN oT COBMECTUMOCTH
ayrentudukanus (2FA), | moctyn K cucremam, | apaiisepos/I10, pHUCK
amnmaparHas M30JIALUS | KOMIPOMETAUs KIoYeld Ha | (pU3UYECKOM
KPHUIITOOTICPAITHIA, xocTe YTEePH/TIOBPEXKICHUS,
MOJAEPKKa  IHU(POBBIX JOTIOTHUTEbHEIC
noanucen 3aTpaThl Ha
HHPPACTPYKTYPY
Cuctembl  ynpaeneHus | LleHTpann3oBaHHOe Komnpomeranus Kkimoueit | Boicokast CTOUMOCTh
kmodamu (PKI/HSM) XpaHeHHWE W TeHepanus | MuppPOBaHUSA, BHEIPCHUS W JIMIICH3WH,
KIIFOYeH, aBTOMAaTHYEeCKasl | HECAaHKIIMOHMPOBAHHBIN TpeOOBaTEIEHOCTH K
poTanys U OT3BIB KIIOYCH, | TOCTYI K KII0YaM, | aIMUHHCTPHPOBAHUIO,
cTporui ayJuUT | OTCYTCTBHE KOHTPOJS  3a | CJIOXKHOCTb MHTEIPALMU C
KPUIITOOTICPAITHIA, JKM3HEHHBIM IMKJIOM Kifouelt | legacy-cucremamu
BBICOKast
0TKa30yCTOHYMBOCTh

[Tonxonbl, OCHOBAaHHBIE Ha SUpmMyaIU3ayuu U KOHMeluHepuzayuy, NPeaoCTaBISIIOT MOIIHbIE
MEXAaHMU3MBbl M30JSLUH, KOTOpPbIE MOTYT 3HAYUTEIBHO CHU3UTh PHUCKHM, CBsizaHHble ¢ USB-
YCTPOUCTBAMH, IIyTEM OIPaHHUYCHHS IIPSIMOTo Gu3mueckoro goctyma [32, 35].

1. Texnosorus VDI (Virtual Desktop Infrastructure) mo3BossieT mosib30BaTeIsIM
paboTaTh B BUPTYaJbHON MaIllMHE, KOTOpas pa3MeIlaeTcs Ha IeHTpain30BaHHOM cepBepe. USB-
YCTPOWCTBA MOTYT OBITH «IIPOOPOILEHBI» B 3Ty BUPTYAJIbHYIO MAIMHY, HO C H30JUPOBAHHBIM
KoHTposieM [32]. D10 o3Havaer, uro gusznueckuii qoctyn Kk USB-mopram Ha JIOKQIBHOM TOHKOM
kinuente nin 1K mMoxer ObITh MONHOCTBIO OrpaHHueH, a Bce omepauuu ¢ USB-ycrpoiictBamu
MIPOUCXOJAT B U30JMPOBAHHOM BUPTYaJIbHOM cpejie, T1ie X Jerde KOHTPOIUPOBATh.

2. Konreitnepsl (Hanpumep, Docker) mo3BosislloT M30IMpOBaTh NMPUIOKEHUS U HUX
3aBucUMOCTH. B koHTekcTe USB MOXHO HACTpOUTh MEXaHW3MbI M3OJIMH (HApUMeEp, Yepes
namespaces, cgroups, AppArmor/SELinux), 4ToObl OrpaHWYMUTh AOCTYN MNPUIOKEHUH BHYTPHU
koHteitHepa Kk USB-yctpoiictBam [35]. DT0o MOXKET OBITh MOJIE3HO IS 3aIyCKa IMOTEHIUAIBEHO
Hebe30NacHbIX NPUII0KEHUH B KOHTPOJIMPYEMOH cperie.

[lonxompl Ha OCHOBE BUPTyaIM3allMM MPEAOCTABISIOT MEXaHU3MBbI
CpaBHHUTEIbHBIC XapaKTEPUCTHKH MPUBEICHBI B TabmuIe 8.

m3osiuu.  Ux

Tabmmma 8 — CpaBHHUTENBHBIN aHAIN3 METOI0B U30JISAIINH

Meron Kirouesble Bo3moxkHocTH | KommneHcupyemsle ysi3BuMoctd | OcHOBHbBIE OrpaHHYEHUS

VDI (Virtual Desktop | LlentpanuzoBanHoe @uznueckuit moctyn k USB- | Beicokne TpeboBaHust K

Infrastructure) pa3melieHue pabouux | mopram KJIMEHTA, Kpaka | CepBEpHBIM pecypcaM H
CTOJIOB Ha cepBepe, | JaHHbIX yepes npsamoe | cetu (nateHuus 20-50 mc),
TIOJTHBIH 3ampeT | MOIKIIOYEHHUE HOCHTEJICH, | OTpaHWYCHHAS TOJIEpKKa
(¢u3myeckoro J0CTyma K | 3apakeHue KIIMEHTCKUX | Cemu(pUIHBIX USB-
USB Ha  kIMeHTCKHX | ycTpoicTB uepe3 USB YCTPOHCTB  (TOJIBKO 75—
YCTpOMCTBaX, 85% ycTpoiicTB), TOmoOBas
M30JIMPOBAaHHBIA  MPoOpoc CTOUMOCTh JINLIEH3U N
USB B  BHUPTyalbHYyIO ($100-250/moms30BaTeIB)
cpeay, UeHTPaIu30BaHHBIN
MOHUTOPHHT ONepalui
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Konreltnepuzanus Wzonanus npunoxenuit ¢ | Joctyn IIPUIIOKEHUS Kk | CioxxHOCTh KOH(UTYpauuu
(Docker, Podman) MTOMOIIBIO HEXKEeJaTeIbHbIM USB- | USB-passthrough (tpebyer
namespaces/cgroups, YCTPOHCTBAM, npaB root), OrpaHHYCHHAs
TPaHyJSIpHBIH ~ KOHTPOJb | PaclpoCTpaHEHUE nogaepxxkka  USB 3.0+
Jocryna yepe3 | BpemoHocHOro kona yepe3 USB | (Tombko 60% ycTpOWACTB),
SELinux/AppArmor, Ha XOCT-CHCTEMY, | PHCK yTeuek uepe3 shared
ObicTpOoe  pasBepThiBaHWE | KoMmmpomeranus npuoxenus | Kernel vulnerabilities
HU30JIMPOBAHHBIX cpen, | uepe3 USB-ys3Bumoctu
HU3KHE HaKJIaTHBIE
pacxompl (1-5%
MIPOU3BOIUTEIILHOCTH)

JInd  KOMIIJIEKCHOM  3allUThI Nx

napaMmeTpsl OTpakeHbl B TabmuIe 9.

paccMaTpuBarOTCA CICHUATIM3UPOBAHHBIC PCIICHUS.

Tabmuua 9 — CpaBHHUTEIbHBIN aHAIN3 JONOJHUTEIBHBIX petieHui st KouTpoiss USB

Meron Knrouessle Bo3moxxnoctu | Komnencupyemsie OCHOBHBIE OTpaHUYCHHUS
YSI3BUMOCTH

AnnapaTHas [onnas w3omaumst USB- | Komnpomerauust xocra yepe3 | Beicokne TpeGoBaHus K

BUPTYyaITU3aLUIL KOHTpoJLIepa, MpSIMOM | YA3BUMOCTH JpaliBepoB, | pecypcam (8+ I'b

(F'umepBusop 1 Tuma) | moctyn k ycrpoictBy u3 | mepexsaT USB-Tpaduka RAM/VM), CII0HOCTh
VM, 3ammra Ha ypoBHE aJIMUHUCTPUPOBAHUS,
MUKposiipa  (HampuMmep, OrpaHuveHHas MO IepPKKa
Qubes OS) GPU/USB 3.1

USB over I[P pe- | IlepenanpaBincane USB | ®@usnueckuit JIOCTYT K | 3aBUCUMOCTh OT CETCBOM

LICHUS o CeTH, | yCTpOWCTBaMm, Kpaxka | HHQPaACTPYKTypBI
LUEHTPaIU30BaHHOE HOCUTEJICH, (tpedyer 1 T'Our/ct),
XpaHEHHE YCTPOICTB B | HECAaHKIIMOHMPOBAHHOE 3a1€PIKKHU >100 MC,
3alIUIICHHON 30HE, | MOJKIIIOYEHUE crouMocTh 0308 ($500-
mudpoBanue  Tpaduxa 2000/ycTpoiicTBo)
TLS1.3

[To 3aBepiIeHWH HCCIICIOBAHUS CYMICCTBYIOIIMX PEIICHUH OBLI NMPOBEACH CPAaBHUTEIBHBIN
aHaynn3. KoMmIulekcHasi OIlEHKa pacCMOTPEHHBIX METOJOB JEMOHCTPUPYET, YTO KaXKIbl M3 HHUX
MMEET CBOM CHJIbHBICE M CJIa0ble CTOPOHBI, a ONTHMAJbHAs CTPATETHs 3allUThl 33a4acTYIO
3aKJII0YaeTcss B uX KoMOMHauuu. MtoroBas oneHka 3QQeKTUBHOCTH TEXHOJIOTUH NpPEICTaBICHA B
Tabimure 10.

Tabmuua 10 — KomrmekcHblit ananu3 texnonoruit koutpoist USB-tpaduka u ux 3¢peKTHBHOCTH

Kareropus Texnonorn | Kmodesie | KommneHcupyembie Orpanndenn | Oddextn | YpoeHb
a/Meton BO3MOXXHOC | ySI3BUMOCTH o BHOCTb 3aIIUTHI
TH peLIeHus
pooeM
bl
Annapatusie | @usndyecku | brnokupoBka | ®dusnueckuit  goctyn k | Hynepas Huskas dusnueckuit
pereHus € 3amIynKku | (PU3uYecKor | rmopram byukuuonan | (1)
0 JocTymna K BHOCTb,
nopram JIETKO
o0oiitn
USB Data | I'apantupoB | M3Bneuenne/BHeapenue OrpannuenH | Cpennsas | @usnueckuil
Diode aHHas JAHHBIX yepes | as 2
OJHOHAIIPaB | IBYHAINPaBJICHHbIC MOPTHl | (yHKIHMOHAI
JICHHAA BHOCTb,
nepegada BBICOKas
CTOMMOCTh
Armnmaparael | @unerpanu | [Hoaxmodenue Vs3BuMmocTs | Beicokas | ®duzuueckmii/n
e GunpTper | 5 M0 | HEaBTOPU30BAHHBIX Kk mogmeinxe | (3) OTHUYECKHN
VID/PID/kn | yctpoiicTs, BadUSB- | ID,
accy aTaku CJIO’)KHOCTB
YCTPOUCTB yIpaBJIeHUs
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Kareropus Texnonoru | Kmouesie | Komnencupyembie Orpannyenu | Dpdekrn | YpoBeHb
sa/Meron BO3MOXXHOC | YSI3BUMOCTH s BHOCTh 3aIIUTHI
™ peleHus
npoGiiem
Bl
Iomutuku udev Junamuuec | INogkmroueHue OrcyrctBue | Cpemnsas | Jloruueckuit
oC (Linux) Koe 3ampenieHHBIX YCTPOiicTB | HeHTpanu3o | (2)
yIpaBIeHUE BaHHOTO
yCTpOHCTBa YIIpaBICHUS
MH
GPO Hentpanm3o | MaccoBble arakum 4epe3 | YS3BUMOCTh | Beicokas | Jlormueckuit
(Windows) | Bannoe USB k  npasam | (3)
yIpaBIeHHUE aIMHUHHUCTPA
JIOCTYTIOM TOpa
MDM O6maynoe HecankmmnonupoBanHoe 3asucumocTt | Beicokas | Jlormueckwuii
YIOpABJICHUE | UCIIOJIH30BAHHE b oT obnaka, | (3)
MOJUTAKAM | MOOHJIBHBIX YCTPONCTB BBICOKast
u CTOMMOCTh
DLP- Konrekctn | Ananns Ilepenaua nanubix uyepe3 | Her ananuza | Cpenusisi | KoHTeHTHBII
CHUCTEMBI Bl METaJIaHHbl | pa3pelleHHbIe yCTpoiicTBa | comepkumor | (2)
KOHTPOJIb X mepenay 0
Kontentnsl | OOHapyxeH | YTeuku JloxHbie Bricokas | KonTeHrtHslit
i aHamm3 ue CTPYKTYPHPOBAHHBEIX/HECT | cpabareiBan | (3)
KOHQHIEHI] | PyKTYPHPOBAHHBIX s,
HaITbHBIX JAaHHBIX pecypcoeMK
JTAHHBIX 0CTh
Monwutopun | EDR O6napyxen | 3amyck BpenonocHoro [10, | 3aBucumoct | Bricokas | IloBemeHuecku
r/Ananus ue MaccoBas nepegaya | b or | (3) i
MOJO3PUTEN | JTaHHBIX CUTHATYD
BHBIX
onepauuit
UEBA BoisiBnenne | WHcaiinepckue — yrpossl, | TpeOyer Bricokass | IloBeneHdecku
aHoManui CKpBITHIE JIeHiCTBUSA o0y4eHust (3) i
MIOBEJICHHS Mojenen
KouTponn Bbenbie Paspemenn | [Moaxmrouenue Anmvunuctp | Boicokas | Jloruueckuii
YCTPOHCTB CIIMCKH €  TOJIbKO | HEaBTOPHU3OBAHHBIX aTHUBHBIC 3)
JIOBEPEHHBI | YCTpOMCTB 3aTpaThkl
X YCTPOWCTB
Yepubie broxupoBka | Ucnons3oBanne ys3BuMmbix | Headdexrus | Cpennss | Jlormueckuit
CIIMCKU W3BECTHBIX | YCTPOMCTB ed mpotus | (2)
yrpo3 HOBBIX yTPO3
Iudposanm | AnmmapatHo | ABromarnd | JlocTym K JaHHBIM TIpH | BeIcokast Bricokas | 3ammuta
e € €CKOe yTepe ycTpoiicTBa croumocts, | (3) JIAHHBIX
muQpoBaHu OTpaHUYCHH
€ «Ha JIeTy» as
(byHKIMOHAT
BHOCTh
IIporpamm | T'ubxoe HecankunoHnpoBaHHbIiH CHiKeHue Bricokas | 3amuta
HOE mmdpoBaHU | JOCTYI K JaHHBIM npousBoaut | (3) JTAaHHBIX
e €IBHOCTHU
(aiinos/pa3
JICIIOB
bezonacuoct | Kpunro- bezonacnoe | Kpaxa yueTHbIX TaHHBIX Puck Bricokas | AyreHTH(UKa
b KIIFOUEi TOKEHBI XpaHeHHe ¢busnueckoit | (3) s
KIIIO4YeH, yTepu
2FA
PKI/HSM IenTpanuzo | Kommpomerarus kimodeit Bricokas Bricokas | UudpactpykTy
BaHHOE croumocts, | (3) pa
yIpaBIeHUE CJI0)KHOCTB
KIIFOYaMU HUHTETPaIUH
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Kareropus Texnonoru | Kmouesie | Komnencupyembie Orpannyenu | Dpdekrn | YpoBeHb
sa/Meron BO3MOXHOC | YSI3BUMOCTHU s BHOCTb 3aIIUTHI
TH peleHus
npoGiiem
bl
Bupryamsa | VDI Ionnas Oduspueckuil  rocTyn Bricokue Bricokass | ApxuTekTypH
nust U30JIALUS KIIMEHTCKUM IopTaM TpeboBanus | (3) BIY
USB- K
orepanui nHppacTpyx
Type
Konreitnep | Uzonsuus Hoctyn mnpunoxeHui Cnoxaoctb | Cpennss | IlpuknagHoit
n3aIus npunoxenud | USB nacrpoiiku, | (2)
151 OrpaHUYEHH
ast
HOJIEePIKKa
Jononnuren | USB  over | Lenrpanmuzo | ®usuyeckuit  gocryn CereBas CpenHsii | ApXUTEKTYpH
bHBIE IP BaHHOE yCTpOUCTBaM 3aBUCUMOCT | (2) Bl
XpaHEHHE b, 3a1€PIKKU
YCTpOKCTB

Wrak, annapaTHble pelieHrus 00ecrneynBaloT MaKCUMalIbHBIH yPOBEHb )KECTKOCTH KOHTPOJI,
HO WX BHEAPEHHUE MOXET OBITh JOPOTOCTOSAIIMM M MeHee THOkuM. I[IporpaMMHBIE perieHus
JEMOHCTPUPYIOT OOJBIIYI0 THOKOCTh W MACIITA0UPYEeMOCTb, HO TPEOYIOT IOMOJHUTEIHLHOMN
3aIMTHl OT NPUBWICTHPOBAHHBIX aTak M MOryT ObIThb pecypcoémkumu. Cucremsr DLP
o0ecreunBaloT BbICOKYIO CTETIEHb BUAMMOCTH ONEpaluii 1 KOHTEHTHBIM KOHTPOJIb, B TO BpeMs Kak
EDR u UEBA nonoaHsSIOT X aHAIUTHYECKUM KOMIIOHEHTOM, ITO3BOJISIS BHISABIISITL OTKJIOHECHHUS OT
HOPMaJIbHOTO MOBEACHUS U PearupoBaTh Ha CIOKHBIE YTPO3BI.

PanmonanbHbIM  TOAXOAOM  SIBJISIETCSI BHEAPEHHE HECKOJBKHX METOJIOB B paMKax
MHOTOYPOBHEBOM apXUTEKTyphl O0e3omacHocTH [4, 40]. Takoi moaxon obecrneunBaeT riayOo0Ky0 U
SIICTTIOHUPOBaHHYIO 3amuTy. C ydéTOM BO3pacTaromiei CIOKHOCTH aTaKk Ha HH(OPMAIMOHHBIC
CUCTEMBI U PACIIUPEHUS BO3MOXHBIX BEKTOPOB BO3JeHCTBUS Hanbojee 3GEeKTUBHBIM MOIX0I0M
ABJIAETCSA peanu3alys THOPHAHBIX apxXUTeKTyp Oe3omacHocTH [39]. Takue apXUTEKTyphl
coyeTaroT B cede:

1. @u3nyecKyl0 W30JSIMUI0 M ANNapaTHbIii KOHTPOJb s 0a30BOrO YpOBHA
3aIUTHI.

2. I'ny0okmuiik KOHTEeHTHBI aHaauW3 ¢ ucnoib3oBaHueM DLP-cuctem s
[PEIOTBPAICHHS ITepeaadd KOH(GUICHINAIBHBIX TaHHBIX [16].

3. HoBenenueckuii anaaus (UEBA) 1 MOHUTOPMHI AKTHBHOCTH KOHEYHBIX TOUYEK
(EDR) nj1s1 BRISIBIIEHHST aHOMAITMI M CIIOKHBIX HHCaiaepckux yrpos [20, 22].

4. IIudpoBanue AaHHBIX Ui 3aIUTHl UH(GOPMAIMKU B ciiydae (PU3MYECKOU yTepu
ycrpoticTsa [29].

YuuteiBas HeoOXoauMocTu ruopuanoro moaxoxa [4, 39, 40] mis sddexTuBHOrO
MPOTHBOJCUCTBUSL  yTpo3aM, CBSA3aHHBIM C paccMaTpuBaeMoW MpoOJeMOl, TpeaIaraeTcs
MOJIBE/ICHUE WTOTOB aHaln3a, B pe3yldbTaTe KOTOPOTO MOXET OBITh MPEICTaBJICHA
JIEMOHCTPALIMOHHAsI MOJIENIb CUCTEMBI IEIE€BOM 3alIUThl OT KIIIOUEBBIX yrpo3. OCHOBHBIE 3aJaud
MOJIEIIH:

1. WuTerpanus anmapaTHOT0 KOHTPOJIS, IPOTPAMMHBIX IMOJMTHUK, KOHTEHTHOT'O aHAIN3a
(DLP), moBenenueckoro moumtopuara (EDR/UEBA) u mmdpoBaHus B €IWHON yIpaBisieMOi
CHCTEME.

2. OOecrieyeHre MPO3PAYHOCTH U KOPPENSALMUM COOBITUHA HA BCEX YPOBHSIX
B3aumoectus ¢ USB-ycTpoiicTBaMu, UCIIOJIB3Ys COBPEMEHHbIE METOIbl AaHAJIU3a JaAHHbIX.

3. ABTOMaTH3MPOBAHHOE pEarupOBaHKE HA MHIIMICHTHI HA OCHOBE KOMOWHUPOBAHHBIX
JaHHBIX OT PAa3JIMYHBIX MOJYJIEH CHCTEMbI, YTO I[IO3BOJISIET JAMHAMMYECKH aJanTHPOBATh
3alllUTHbIE Mepbl I MUHUMHM3MPOBATH BpeMsl PeaKIUM.
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Monenb B UTOTE AOKHA MPEACTABIATh U3 ce0s1 IEMOHCTPAIIMOHHBIN BapHaHT apXUTEKTYPHI,
YCTOWYMBOM K COBPEMEHHBIM M NEPCIIEKTUBHBIM yIrpo3aM, BKJIKOYasi aTaKy IPU MOMOILU YCTPOICTB
C MOJIEPHU3UPOBAHHOM TMPOIIMBKOMN, IEJIE€HAIIPaBICHHbIE YTEUKH WHGOpPMAIUU COTPYIHUKAMU U
HCII0JIb30BaHUE CKPBITHIX KaHAJIOB II€peaul JaHHBIX.

AJIMAHUCTPATHUBHBII YPOBEHD
[AnaanTuka nosenenns (UEBA)]
AHOMATHH UCTIONB30BAHMS
TTpourpoBaHue IoTB30BaTeNeit

Koppewsiuust coObrtnii (SIEM) |—| Asromarmzarwst pearuposanms (SOAR)

IIPOTPAMMHBIN YPOBEHb
K(EE:H:J::T(EII)IT;)] [l:::.:ﬂilz‘éeljc;l)l]“ [Mudposanue [Vnpasiienune [Monuropunr [Monosmurensuo]
Per %B ORI Taxtma MITRE JAAaHHBIX] ycTpoiicTBamu] nporeccos] PesepsHoe
L'll’l q)lposble ATT&CK TIporpammuoe Benbie cnincku AHanu3 akKTHBHOCTH KONMPOBaHHE
ornelflancn 100 ArnmnaparHoe YepHble criiCKU Jerexips TeHeBble KOUU
PKI/HSM Ionutukn goctymna aHoOMaJnit Jloru oneparrwii
Krnaccugukatopst CKaHMPOBaHHE
CHUCTEMHBII YPOBEHB (OC)
[HenTpaausoBanuoe
[lunavusecioe ynpasJienue] [Bupryannsamus]
ynpasJeHue] r [Aymur]
? PYIIOBBIE MOTUTUKH VDI .
TIpasuna udev (Linux) Komrelinenusams CHCTEeMHbIH 5Ky pHAIT
JlpaiiBep KoHTpOINS eprati MOHHUTOPUHT NOAKITFOYEHHUH
O pars VIDPID MDM-nonuruku WM3omsiums mopros
Tpall Biokuposka kiaccoB

L

AIIMIAPATHBIN YPOBEHD (PU3UUYECKHI YPOBEHB)

[®u3uueckas
Ge30macHOCTB]
3arymKn/3aMKi
On. bnokupoka

[Kpunrorpadguueckas
BepudpuKanus)
USB Data Diode
Kpunro-Trokenst

ECDSA-Bepudukarmst

[Anmaparnas
unbTpanus]
Dustpsr BIOS/UEFI
Konrpoiteps! yetpoiicts
DunpTpanus no Kiaccam

USB over IP

ArnmapartHasi BUpTyaJIH3aLus

usB

PucyHok 6 — JleMOHCTpanroHHast MOJIENb B3aUMOICHCTBHUSI TEXHOJIOTHIA U METOJIOB B
pamMKax THOPUTHON CHCTEMBI 3aLTUTHI

[IpencraBinenHas MoJenb ABISETCS PE3YJbTATOM KOMIUIEKCHOTO aHAJIN3a COBPEMEHHBIX
TEXHOJIOTUH 3aIHTHI, OMUCHIBAS APXUTEKTYPY B3aUMOJICHCTBUS KOMIIOHEHTOB TUOPHUIHOW CHCTEMBI
JUIsl IPOTHBOACHCTBUSL yTeukam 4depe3 USB-untepdeiicel. EE kimoueBas 1EHHOCTh COCTOUT B
CUCTEMHOM OOBEAMHEHHH IMPOBEPEHHBIX METOJOB, TNIe KaXKIbIH YPOBEHb pEIIaeT KOHKPETHBIC
3a7a4n 0e301acHOCTH 0e3 M30BITOYHOM CIIOKHOCTH.

[TomBoass WTOTH, CTOMUT OTMETHTh, 4YTO 3amuTa uHPOpMmammu OT ytedek uepe3 USB-
HHTEep(ENUCH TPENCTaBIsAeT COOOH MOCTOSIHHO aKTYalbHYIO 3a/1auy, KOTOpas JODKHA YYUTHIBATh
MHOECTBO Pa3JIMYHBIX HIOAHCOB M aCMEKTOB. AHAJIM3 Pa3IMYHBIX aNMapaTHBIX U MPOrPAMMHBIX
METO/IOB TIOKa3bIBAET, YTO KAXKIBIM M3 HUX 00JIaJa€T CBOMMHU MPEUMYIIIECTBAMU W OTPAHUYCHHUSIMHU.
Bri0op onTUManbHON CTpaTerny peaiv3aliy 3allUuThl TOJDKEH OCHOBBIBATHCS HA TIIATEIHLHOM

aHanuse yrpos, crenuduku opranuzanuu, e€ UT-uHdpacTpyKTyphl 1 AocTynHBIX pecypcoB [40,
47].
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[Mpennonaraercs, 4to B OyaymeM pa3BUTHE TONy4aT Ooliee WHTEIUICKTyalbHBIE |
ANAallITUBHBIC PCIICHHA, OCHOBAHHBIC HAa MAallITMHHOM OGy‘-IGHI/II/I NI UCKYCCTBCHHOM HUHTCIIJICKTC, a
TaKke 00aaroIme CocoOHOCTRIO K Bepudukanuu noamuaaoctu USB-ycrpoiicTs [22, 48]. OTo
MO3BOJIUT  CO3/1aBaTh 0ojiee yCTOMYMBBIE M KOMIUIEKCHBIE CHCTEMbl HMH(OpMAIMOHHON
0e30macHOCTH, CrocoOHBIE A((HEKTUBHO MPOTUBOCTOSATH IOCTOSIHHO MEHSIONMMCS YIpo3aM H
o0ecrneunBaTh HAJCKHYIO 3alTUTY KOPIIOPATUBHBIX aKTUBOB.
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