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MPOBJIEMU 3AXUCTY IH®OPMAIIIL Y BIPTYAJIBHUX IPUBATHUX
MEPE/XKAX TA BIZBUTTSA ATAK HA WEB-JIOJATKH

Kappamyk B.C., boprhuk K.f., Barnok H.B. IIpo6iemu 3axucty indopmanii y BipTyaJbHHX HPHBATHHX
Mepe:kax Ta BiiouTTa atak Ha Web-1o0aaTku.

VY cTaTTi pO3rISIHYTI Cy4acHi MpoOieMu 3aXucTy iHdopmarii y BipTyalbHUX IPHUBATHUX MEPEkKax, 1[0 BHKOPHCTOBYIOTh
TexHouorito VPN, ctocoBHO MaciTaboBaHOCTI, THYYKOCTI aAMIiHICTpyBaHHs, BUMOT JI0 I JKJIIOYEHb Ta BapTocTi. Jyist peamizartii
JOCHiKEHHS BiTOUTTS ataka Ha WEB-mo1aTKu 32 JOIIOMOTOI0 €BPUCTHYHOTO METOY MIPOaHANi30BaHa Ta JOCTiKeHa HEHPOHHA
Mepexa aJanTUBHOI-pe30HAaHCHOI Teopii. 3amponoHoBana MoAH(iKOBaHA CTPYKTYpa, alTOPUTM HaBUYAHHA HEHPOHHOI MEpexi Ta
PpilIeHHS 00 yCYHEHHS HEAOMIKIB i1 poboTu. B pesynpTari nociimkeHHs HaMideH] HOAa bl IUIIXH YAOCKOHAICHHS aTOPUTMY
HaBUYaHHS HEHPOHHOI MEpEeXi, 1110 HallpaBiIeH] Ha 30UIbIICHHS KITBKOCTI BiTONTTS arak Ha WEB-nonatku

KimrouoBi ciioBa: nprBaTHa Mepexa, Oe3reka mporpaMHoro cepenosuina, 3axuct WEB-nonatkis, HeiipoHHa Mepexa,
BIIOWTTS aTak, alTOPUTM HaBUAHHSI.

Kardashuk V., Bortnyk K., Bahniuk N. Problems of protecting information in virtual private networks and
defending attacks on Web-applications.

The article discusses the current problems of information protection in virtual private networks using VPN technology,
in terms of scalability, flexibility of administration, connection requirements and cost. For the implementation of the study of the
reflection of the attack on WEB-applications using the heuristic method, the neural network of the adaptive resonance theory was
analyzed and researched. A modified structure, learning algorithm of the neural network and solutions to eliminate the shortcomings
of its operation are proposed. As a result of the study, further ways of improving the learning algorithm of the neural network aimed
at increasing the number of repelling attacks on WEB applications are planned.

Keywords: private network, security of the software environment, protection of WEB applications, neural network,
reflection of attacks, learning algorithm.

AxTyaasHicTb nocaimkenns. Virtual Private Network (VPN) e po3mipeHHsIM pUBaTHOT MEPEXi,
0 3IHCHIOE CBOIO po0OTY uepe3 Mepexy Internet. VPN mae kopucTyBadam MOKJIMBICTH MTOCIATH JaHi
MDX JBOMa KOMIT'FOTEpaMH I10 3arajbHOJOCTYIHIA a0 BIIKPHUTIH Mepexi B Takid Croci0, mo iMiTye
BJIACTUBOCTI KaHaniB 3B'si3Ky tuny P2P (Peer-toPeer) [1]. Lle poOuth BignaneHuii koMn'rorep GpakTuaHO
YaCTUHOIO MPUBATHOI MEPEXKi NIUISIXOM CTBOPEHHSI 3alIM(POBAHOTO TYHEITIO B 3aTaIbHOIOCTYITHIH MEpPEexi.
Texnomoris VPN po3B'szye mpoOieMu, M0 CyNpPOBOKYIOTH TEHIEHII0 10 30UThIICHHS OO0CsTY
JUCTAHIIHHOI poOOTH 1 MHUPOKOMY TOIIMPEHHIO TII00ATHHIX OTIEpalliid, e CIiBpOOITHIKY MIOBUHHI MaTh
MOJKJIUBICTb 3'€/IHYBATHUCS 13 IEHTPAILHIUMU PECypcamMy i B3a€EMOJIISITH OJIMH 3 OJTHUM.

IlocranoBka mpodJjemu. TpaaumiliHi MeTOMM 3'€MHAHHS BifmaieHHX o(iciB 3 KOPIOPATHBHOIO
MEpEKEI0 MOJSATAIN B TOMY, LIO IMiAKIFOUSHHS MPAIFOBAJIO 110 3aralibHIi Mepexi, mo komyTyerbest, PSTN
(public switched telephone network), abo BukopucTartu cremnianaizoBady opeHaoBany WAN (wide area
network,), BHKOPHCTOBYIOUH (hpeiimM-peTpaHcisaTOp ab0 CHHXPOHHY cxemy npotokosry PPP (Point-to-Point
Protocol) [2]. Lli MmeTonn BUMararoTh 3HAYHUX BUTPAT Yacy Ha aJMiHICTPyBaHHS i JOBOJI HE JEIIEBi B
obciyropyBanHi. TuIOBa CHHXpOHHa cxema, IO ymnpasise ¢peliMoM-perpancisitopom PPP  abo
nexinbkoma PSTN miHisiMH, CTAHOBUTB 1CTOTHI PEeTyJIsIpHI BUTpaTH KoMIaHii. JKoiHe i3 IIUX pillieHb He Jae
HEeoO0XiAHOT MacTaboBaHOCTI B TEpMiHaX BapTOCTi, THYYKOTO aJIMiHICTPYBaHHS i BUMOT JI0 ITiAKIIIOYEHb.
ToMy Mae ceHC 3aMiHUTH MOJIEMHI IyJX i iHPpacTpyKTypy NPUBATHUX MEPEX MEHII JOPOTUM PILLICHHSM,
3aCHOBaHUM Ha TexHoyorii Internet, mo0 Oi3Hec Mir 3o0cepeAnTHCS HA O0JIAcTAX WOTr0 OCHOBHOI
KOMIIETeHIIii. 3a J0moMororo Internet-pillieHHS BChOTO KilbKa IHTEPHET-MIKIIOYCHb 4Yepe3 CIIyKOu
inTepHer-npoBaiinepis (Internet Service Provider abo ISP) i komm'torepu VPN-cepBepiB MOXYTb
00CITyroByBaTy OTPeOH BiIaJIeHOT poOOTH B MEpeXki KITIEHTIB 1 (iiii.
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MeTo10 cTaTTIi € TOCTIIKEHHS Ta pO3pOOICHHS eBPUCTHYHOI cucTemu 3axucty WEB-nonaTkis, mo
Mae ICTOTHI MepeBaru MOPIBHSIHO 3 ICHYFOUMMH Ha ChOTOHIIIHIN JCHh METOIaMH JCTCKTYBAHHS 1 BITOUTTS
aTakK.

AHani3 ocraHHix gocaimkeHb i myOmikamiii. [isuibHiCTH, MOB'I3aHa 3 KOH(DIrypyBaHHAM i
crBopeHHsiM VPN, Bimoma sk poOota y BipTyanbHili npuBatHiidi Mmepexi. LL{o6 emymoBatu 3B's130k P2P,
JaHl 1HKAICYJIOIOTECS a00 BKIIIOYAIOTHCS Y MAaKeT, IPU [bOMY 3arojioBOK MICTHTH iH(QOpMAII0 TpO
MapUIpyTU3alliio, J03BOJSIFOUN JaHUM NEPETHHATH 3arajbHONOCTYNHY a00 BIAKPUTY MEpEeXy TPaH3UTOM
IUIsL AOCSITHEHHS Micus pu3HavueHHs. [y eMynsnii npuBaTHOTO 3B'SI3KY 1 MIATPUMKH KOH(iASHIIHHOCTI
MMOCHJIAIOTh JaHHI, mo 3ammdpoBani. [lakeTn, mepexoruieHi B 3aralbHOAOCTYITHIN BIOKPHUTIA MeEpexi,
MepealoThCsl y 3amu(poBaHOMY BUTIISAL 1 Oe3 KIIFOUiB KOAYBaHHS iX HEMOXUIMBO BiaTBOpuTH. VPN-
MiAKIIOYESHHS JO3BOJIAIOTH KOPUCTYBavaM, IO MPALIOIOTh BiIaJIeHO, 3'€JHyBaTHCS O€3MeYHUM CIIOCOO0M
3 BIJJAJICHUM CEpBEpPOM OpraHizalii, BHUKOPHCTOBYIOUM 1H(PACTPYyKTypy MaplupyTu3amii, Mo
3abe3medyeThest Mepeskero Internet.

3 mormany kopuctyBada VPN-TiAKIOUeHHS € NpsSIMUM TiAKIIOYEHHSIM MDK KOMIT'TOTEPOM
KOpHCTYBaua i cepBepoM opranizaii. [Ipupoga npoMikHOT Mepeski HeCYTTEBa [ KOPHCTYBava, TOMY IO
oMy 37a€Thesl, Ha4eOTO 1aHi TOCIaHi Mo CIeliali30BaHOMY IIPUBATHOMY 3B'S3KY.

VPN nos3Bomsie kopmopamii 3'emayBatucs 3 ¢imisMp abo 3 IHIIMMH KOMIAHISIMH  TIO
3arajibHOAOCTYMHINA Mepexki (Tumy Internet) mpu migTpuMIli BUCOKOi Oe3meku 3B'si3ky. B 000x Bumankax
Oe3revyHe MiAKIIOYEHHS 10 MIKHApPOIHIN Mepexi BUIIIAAAac Ui KOPUCTyBada SIK MPUBATHUH 3B'A30K,
HE3BKAIOYH Ha Te IO IeH 3B'SI30K MPOXOAUTH IO CYCIIIBHIN MIXXHAPOIHINA Mepexi.

106 natu KOpHCTyBauaM MOJIMBICTh 3'€IHYBATUCS 3 OOUMCIIOBATEHUMHE PEeCcypcaMu OpraHizarii
HE3aJICKHO BiJl IXHBOT'O MiCIlsl pO3TallyBaHHS, KOPHOPALlisi TOBUHHA PO3TOPHYTH MaclITaOOBaHEe PillICHHS
BiJlIAJIEHOTO JOCTYITy. SIK mpaBmiio, Kopropaiii BUOHparoTh ad0 Take pillieHHs, Y IKOMY BHYTPIITHEOMY
BiIIUTY 1H(QOPMAIIfHAX CHCTEM MOPYYA€ThCS 3aKyMiBIsA, YCTAaHOBKAa W MIATPUMKA MOJEMHHX IIYJIiB
oprasizarii i iHppacTpyKTypu mpuBaTHOI Mepexi; a0o BuOupawts VAN (value-added network) pimienns,
y SIKOMY BOHH OILIA4YIOTh CYOJOTOBIp 3 IHIIMMHU KOMITaHiSIMU Ha KYIIiBITIO, YCTAHOBKY i 00CITyTOBYBaHHS
MOJIEMHUX ITyJIiB 1 iHPAaCTPyKTypH TeIeKOMyHikaii [3].

Bupimenns npodsemu. 3 BUKOPUCTAHHSM 3B'SI3KY MiX KIiEHTaMH Ha cepBep opradizaiii abo Ha
cepBep mocepeanuka MepexHoro goctyny NAS (network access server) [4], kopucTyBad mija’ € IHYEThCS
o iHTepHeT-mpoBaiinepa. VPN-kimieHT cTBOptoe VPN-MiIKIIOYeHHS MiX KOMITIOTEPOM BiIIajIeHOro
nocryny i VPN-cepBepoM opranizaiii mo Internet. Bukopucranus VPN-TexHoNOrIi 103B0JIsS€ KOMITAHIT
CKOPOTUTH WIOMICSAYHI PEryJIsipHI BHTPAaTH Ha IIBWAKOJIIOYI CXeMH. BUKOpHCTaHHS 3B'S3Ky depes
MICIIEBOTO iHTepHET-TIpoBaiiepa Ha 0PiCHUX caiTax i €IMHOI IMBUIKOMIFOYO0] CXEMH B 3arallbHOMY Odici
JIO3BOJISIE KOMIIAHIT 3pOOWUTH KibKa IIBUAKOJIIOYHMX ITiIKIIOYeHb, KEPYBaHHS OBepiieeM (peimy-
peTpancisiTopa, 00CIyroByBaHHs apXiTeKTypu Mapiipytusainii WAN i moB'si3ani 3 HUIMHY iCTOTHI peryJisipHi
(hiHaHCOBI 1 aJIMiHICTPAaTUBHI BUTPATH.

Icnye nBa meronu BukopucTtaHHs VPN-texHosorii i MiIKIIOUYEHHS JIOKAIBHHUX MEpeX Ha
BinanieHux caitax. Ilepmmii Meron - 3aBxau BitoueHa VPN. BukopucranHs BHUIUICHUX JIHINA 1715
migKIoYeHHs Giniid 1o nokaiabHOI Mepexi opranizamii (LAN). 3amicTe TOro mo0 BUKOpPHCTATH JOPOTY
CHeliai3oBaHy cxeMy Mixk (iJisiMU i KOPIIOPATHBHUM IIEHTPOM, MapIIPYTHU3aTOPH sIK (iTii, Tak i eHTpa
MOXKYTh BUKOPHCTATH MiCLIEBY CIEIlialli30BaHy CXeMY i MiCIIEeBHI iHTepHET-TIpoBalep IS i IKIFOYeHHS
no Internet. Ilporpamue 3abesmeueHHss VPN BHKOPUCTOBYE MiAKIIOYEHHS 10 MICHEBOrO iHTEpHET-
npoBaiinepa # Internet mist ctBopeHHs VPN Mk mapmpytusatopoMm ¢imii ¥ HeHTpaIbHUM
MapUIpyTU3aTOPOM KOMIIaHii.

Hpyruii meron - BkiodeHHss VPN 3a BUMoroo. 3amicth TOro 1mod matu y ¢igii MapuipyTi3aTop,
10 J03BOJISIE POOUTH 3’€IHAHHS 10 KopropatuBHOTo abo NAS-cepsepy, mapiipytusarop ¢iiii Moxe
BUKJIMKATH MICIIEBOTO iHTEpHET-TIpoBaiiiepa. Mapumpytuzatop ¢inii BHKOpUCTAae MiAKIIOYEHHS 10
MICIIEBOTO iHTEepHET-TpoBaiiiepa Juisi cTBopeHHst VPN-migkmodeHHs Mk MapmpytuzatopoM (imii i
LIEHTPAJIbHUM KOPIIOPATUBHUM MapuIpyTu3aTopoM 1o Internet.

B 0060x Bumaakax 3aco0u, 0 BiMOBIAIOTE 3a 3'€qHaHHs (iiH 1 meHTpanbHOro odicy i3 Internet, €
JIOKaJbHUMU. Byap-sKuil 13 IMX MiaX0AiB J03BOJISIE KOPIOPALil YHUKHYTH JOJATKOBUX BUTPAT Ha 3B'I30K
MIXK KJTIEHTAMH, ITOB'SI3aHUX 3 BUKOprcTaHHsaM PSTN-minili, a00 BUTpaT Ha OPEHIOBaHUIN KaHaN, TOMY IO
00H/IBI CTOPOHM POOIATH ONMIKHI MiKITIOYEHHSI OPEHAOBAHOI'O KaHalIy JI0 CBOTO iHTEpPHET-IPOBalAepy.
[aTepHeT-ipoBaiinep Mae cmpaBu i3 mpoOieMamMu MPOMIKHOTO MEPEXKHOro 3B'SI3Ky, i3 MpodieMamu
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IHTepHEeT-MapIIpyTH3aLii i J03BOJIOM IMEH CalTiB, TOOTO BCi CKJIaJHOCTI BHIY4eHi 3 poOOTH TI00ambHOT
MepexXi NUIIXOM BUKOpUCTaHHA VPN-MiAKIIIOYeHHS MiXK caldTaMu.

IIpu  Bukopuctamni  koHQirypamii  VPN-TigKiIrfodeHHS  UEHTPANbHHNA  KOPIIOPAaTUBHUI
MapHIpyTU3aTop, o aie ik VPN-cepBep, moBuHeH OyTH MOB'A3aHUI 3 MiCIIEBUM iHTEPHET-IPOBaiAEPOM
0 BHIIJICHIN JTiHIi, 1110 3aBX/IM BKIIFOUCHA 1 TIPUHMAE 3alUTH HA i JKIFOYCHHS 1[1J101000BO.

€ Oararo cuTyalliid, KOJIH KOpPIopaIlisi Xxoue MaTH MiAKIIOUYeHHS TUTBKU PH HEOOX1AHOCTI, TaK II0
T IKITFOYEeHHS MOXKYTh OyTH CKOH(IrypoBaHi abo sK "3aBXIH BKIFOUEHi", 00 K "BKIFOYEHI 32 BUMOTOI0",
AK1 aKTHBI3yIOTHCS TINBKH TPU HeoOXigHocTi. B o0'emHaHmMx mepekax AESKHX OpraHizaliii 4acTHHA
BIJOMYMX [aHUX HACTUIBKH CEKpeTHa, IO MicIleBa Mepexa BiIIiTy (i3MdHO po3'elmHaHA 3 IHIIOO
YaCTHHOIO 00'eTHaHOT Mepexi opranizamii. TakuM MpuKIIagoM MOKYyTh OYTH JIaHi BiIUTY KaapiB KOMIaHii,
10 OJIOKYIOTBCS BiJl 3arajlbHOTO JAOCTYIY, a00 mosiTrka Microsoft, o ckianaeTbest B OJIOKYBaHHI TaHUX,
10 CTOCYEThCS PO3POOKU CEPBEPIB, BiJl IEPCOHANY, III0 HE BXOIAUTH Y KOJIO PO3POOHUKIB.

ITo cyTi, Halikpamuii criocid rapaHTii TOTO, IO JIaHi He OyIyTh CKOMIIPOMETOBAHI, IOJISATAE B TOMY,
mo0 B3arani 3a00pOHUTH 3B'A30K, pealizyloud "TOBITPSHHNA 3a30p" MDK 3aXHIIEHUMH pecypcaMu i
3araJIbHIM MEPEKHUM JIOCTYIOM. Xoua Iiel MeToj 3axuiae KoH(DineHIiiiHy iHdhopMaIliio BiTy, BiH
CTBOPIOE TIPOOJIEeMH AOCTYIy A0 iHQopmamii s KOPUCTYBadiB, HE 3B'A3aHUX (DI3UYHO 3 OKPEMHUMHU
JOoKaIbHUMH MepexkaMu. Texnounoris VPN 3a6e3nedye pimeHHsl, 10 J03BOJISE IOKATBHIA Mepexi BIAILTY
3B'A3yBaTHCS 3 00'€JHAHOIO MEPEKEI0 OpraHizallii, ajie Ipy HOMY 3IMIIATUCS TEXHIYHO EKPaHOBAaHOI i
3axMIleHol 3a Jonomorow VPN-cepsepa.

VY 1iit koHbirypamii Mepexa (pi3UdHO MiIKII0Yae eKpaHOBaHY MEPEXY BIIILTY 10 1HINOI YaCTUHH
kopropamii. OgHak BUKOpUCTOBYIOUM VPN-cepBep sIK IITI03 0 MEPEKEBUX PECYPCiB €KPaHOBAHOTO
BiJIITy, MEPSIKEHHN aJMiHICTPaTOp MOXKE TapaHTyBaTH, IO TUILKKU Ti KOPHCTyBayi 00'eqHaHOi Mepexi
oprasizarlii, siIki MalOTh BiAMOBigHI TOBHOBakeHHs (credentials) (3acHoBaHI Ha TOMITHI HEOOXiTHOTO
piBHS TOIH(OPMOBAaHOCTI B MeXaxX KOMIIaHii), MOXYTh BCTaHOBIOBAaTH VPN-minkmouenass 3 VPN-
CEpBEPOM 1 0JIepKyBaTH AOCTYII J0 3aXUIICHUX PECYPCiB BiIIiy.

Kpim TOrO, Bech 3B'I30Kk MiX BigmaneHor pobodoro cranmiero # VPN-cepBepoM moxe OyTH
3amuppoBaHuil s 30epekeHHs KoH(iaeHmidHocTi manux. llnsxom Bukopuctanas VPN-cepBepa sk
U033, KOPUCTYBAaui, 0 HE MalOTh HAIC)KHUX TOBHOBAXCHb, HE MOXKYTh MEPETIISAATH JIOKaJIbHY MEPEKY
BIJIZIITY, @ KOPUCTYBAYi, 110 MAFOTh HAJICKHHUI JTO3BLI HAa IOCTYII, MOXKYTb NIEPETIIAAATH JIOKAIbHY MEPEXKY
BiJIITY 3 TOTPUMAHHSM ITOBHOI TAEMHOCTI 1 3aXHCTOM I10 BHYTPIIITHIN Mepeki KOMMaHii.

Takum ymHOM, VPN n03BOJISIE BHPIMIMTH LTy HHU3BKY NpOOJIEM TMOB'3aHy 3 3a0e3MeUeHHSIM
KOMITIOTEpHOT O€3MeKH Ha Cy4acCHOMY €Tarli PO3BUTKY TTI00abHIX MEPEK.

[omo mpobGiiemMu cTBOpeHHs Oe3neyHoro cepenoBuina as GyHkiionyBanHs WEB-nonatkis, ciif
3a3HAYNTH, 110 HE JUBIAYUCH HA TE, II0 y CYYaCHOMY CBiTi iHpOpMAIIHHUX TEXHOIOTii iCHye OaraTo
PO3po0OK, SIKi IOKIIMKaHI CTBOPUTH Oe3neuHe iHdopMarliiiHe cepeIoBHIIe, CTBOPUTH MOBHICTIO Oe3reduHe
CepeIoBHIIE UII KOHKPETHOTO JI0JIaTKa BOHU IIie He 3AaTHi. Ha choromHImHIN IeHb CTBOpEHiI HaiitHi
cUCTeMH IHU(pyBaHHs, Oe3MeYHI KaHaIN TOCTYIY, BUCOKOe(hEeKTHBHI OpaHaAMayepH, alie KiHIleBa TOYKa
MEpexi, sIKa sBisge co0oro y Oinbirocti Bunankie WEB-nomaTok, € cnado 3axuieHoro abo He3aXHIIeHO0
30BCIM.

[IpoBiBmIu neTanpHUI aHATI3 BiIOMOCTEH PO MeTOu 31ilicHeHHs atak Ha WEB-nomatku, 6araro
(axiBIiB B 00JacTi OE3MEKH CXOJATHCS B JYMIIi, 110 MOKJIMBO CTBOPHTH OOMEXeHY Oe3mid BigOWTKiB
(curnaryp) arak, SKi MOXKYTb OyTH BUKOPHCTaHI JJIsl BUSBJIICHHSI Ti€i UM iHIIOT aTaKd 3 JIOCUTh BUCOKOIO
HMOBIPHICTIO.

Ha crorognimHuiid 1eHp HaWOUIBII YCHIIIHMM 1 MOMYJIIPHUM NPOTPaMHUM OpaHIMayepoM, LI0
crerfianizyerbes Ha 3axucti WEB-goaatkis, € nmpoexkt ModSecurity [5]. Lleti Opanamayep siBisie o000
MOJYJIb JUIsl IIHPOKO po3moBciomkeHoro WEB-cepsepa Apache. Moayinb siBiasie co000 (QinbTp sSKUi
nepesipse POST, GET i COOKIE napamerpu, fKi NepeaaloThCsl MiX KOPUCTYBaueM 1 BiJJaleHUM
cepBepoM y Mepexi Internet.

Baprto 3aznaunTh, mo ModSecurity BUMarae KpomiTKOrO ¥ TOYHOTrO HallaIITYBaHHS 33 y4YacTio
¢daxiBus 3 Oesnexku WEB-cepBepy. HamamtyBanHs wmozmyns "3a 3aMoBuaHHAM" HE MOXYTb
BUKOPUCTOBYBATHCS JJIS 3aXUCTY KPUTHYHUX 10 IpoHUKHeHHS WEB-no1aTKiB (HanpuKiaz eIeKTPOHHUX
0aHKiB 200 ENIEKTPOHHUX Mara3uHiB).

Cripo6o1o cTBOpUTH HalOLIBII MOBHY KOH]irypauito ans ModSecurity 3 ypaxyBaHHSIM O17IbIIOCTI
MOJJIMBUX Bapialliil aTak MO)KHa BBaKaTH peKoMeHpalii, omyomikosani B [6]. Lle monermmno podoty 3
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HACTPOIOBAaHHS MOAYJIS, OJHAK TOCITYTH (axiBIs A afanTallii 3araTbHIX PEeKOMEHAallil 3 HACTPOIOBAHHS
ITiJ] KOHKPETHI 3aBIaHHS yCe IIe MOTPiOHi.

ModSecurity Ma€ iCTOTHHIT HEJJOMIK — BIZICYTHICTh PETYJIIPHOTO OHOBJICHHS 0a3 cHUrHaTyp atak. Jlo
HEJIOJIIKIB [LOT'O MOJYJIS BapTO TAKOK BiAHECTH Te, IO BiH OMEPYE JIHIIE KOPCTKO 3aaHUMHU PaBUIIAMH
il He Mae eBPUCTUYHUX aJTOPUTMIB JUISA JCTEKTyBaHHS Bapialliii BIIOMHX aTak i MomepeKeHHs HOBHX
tumiB arak. Kpim Toro nii ModSecurity He BpaxoBYyIOTh iHAWBITyadbHUX ocoOmmBocTed Bcix WEB-
TOJIATKIB, SIKi MOXKYTh oOciyroByBarucs onanM WEB-cepBepom.

VY 3B'S3Ky 3 ONWCAaHUMH BHIIE HENOJIKaMH iCHYIOUMX pimieHp mo 3axucty WEB-momatkis
3amporoHoBaHO cuctemy mobymoBu 3axucty WEB-nmomatky i WEB-cepBepy, mo peanizye eBpUCTHYHI
MOJKITUBOCTI 32 JOTIOMOTOI0 MAacWBY HEWPOHHUX MepeX aJdalnTHBHO-PE30HAHCHOI Teopii, SKi OmepyroTh
nBiifikoBuMu ganumu. Cucrtema mpaiioe Ha cboMoMy piBHI Moaeni OSI i, 3aBAsKu CBOIM YHIKaJIbHUM
BJIACTUBOCTSIM, JI03BOJISIE HE TINBKH €(PEKTUBHO OOPOTHUCS 3 iICHYIOUMMH TUIIAMH aTakK, ajie i momnepemKaTu
MPOBEACHHS HOBHX THIIB aTak. OCHOBHOIO MEpeBarol0 CHCTEMH € Te, [0 BOHA HE MOTPeOye OHOBICHHS
0a3u curHaryp, 60 OyAyeTbCS HAa €BPUCTUIHOMY aJITOPUTMI.

3a oCHOBY JOCIHIPKEHHs 0OpaHa MoJielb HeWPOHHOT Mepeski afanTHBHO-pe3oHancHoi Teopii (APT)
[7]. Cepen Oesmiui BKe BiIOMUX MOeNell HEMPOHHHX Mepex Il Mepea CX0XKa MO CBOii poOoTi 3
MIPOIIECOM MUCIICHHSI JTFOAUHU. BoHa Mae 3aTHICTh IpuitMaTH pillieHHs o0 moAioHoCTI iHpopmaii, sika
Hajildna, 3 iHpopMali€ro, mo Bxe 30epiraeTbes y nam'sati. Mepexa APT-1 31aTHa npuiiMaTH pillieHHS
Ha OCHOBI paHillle OTPUMAHOTO JOCBIAY (IaHMX).

Bbazosa apxitekrypa mepexx APT (puc. 1) Bkirouae Tpu rpynu HeiipoHis: oine F1 BXimHUX 00poOHIX
HEHpOHIB, IO CKIIAJac i3 ABOX IIAPiB €JIEMEHTIB, ap Y-HEHPOHIB po3Mi3HABaIbHUX HEHPOHIB 1 Kepyrounit
HelipoH R. Apxitektypa mepexi APT-1 kpim HasBHOCTi 6a30B0i IpyITH HEHPOHIB Ma€ TOATKOBI 3B'I3KU i
enementu G1 1 G2 (puc. 2).

Puc. 1- Ba3oga apxitrektypa mepexi APT Puc. 2 — Apxitektypa HEHpOHHOT
Mmepexi APT-1

HeiiponHa mMepexa aJanTHBHOI-PE30HAHCHOI TeOopii BiJTHOCHTH BXiIHE 300paKeHHS O OJHOTO 3i
c(hOpMOBaHMX KJIACIiB y TPOIIeCi HAaBYaHHS, SKIIO BOHO BiJIIOBiJIa€ 3a/IaHOMY KPHUTEPi0 MOTIOHOCTI i y
JIOCTaTHBLOMY CTYII€HI MOAIOHO 13 MPOTOTUIIOM LbOTO Kiacy. Jaii BinOyBaeTbcs Moaudikallis BXiJHOTO
300paskeHHA AJ1s1 O1IBLIOT BiAMIOBITHOCTI 13 MPONOHOBAaHUM 300pasKeHHSAM — KOPETYIOTHCS Bard 3B’ A3KiB.

[Tone F1 BxigHnx oOpoOHUX HEWPOHIB CKIIAAAETHCA 13 JBOX IIAPIB — BXIJHOTO APy S-€JIEMEHTIB 1
iHTEepdelicHoro 1apy Z-eleMeHTiB. BXigHui map cnpuiiMae NporoHOBaHE 300paKeHHS W Tepenae
oTpuMaHy iHpopMalito HeiipoHam iHTepdelicHoro Z-mapy i kepyrouoMy HelpoHy R.

Koxnwuii enemenr Zi (i = 1, ..., n) inTepdefcHOro mapy nos'si3aHuii 3 KOXKHAM ejeMeHToM Y] (j =1,
..., M) miapy, oo po3mi3Hae, 3 Y JBoMa BujaMu 3B's3kiB. CurHamu 3 intepdeiicHoro mapy 10 mapy Y
MEPeNalThCs 3B'I3KaMH, 10 HAyTh 3HU3Yy Haropy 3 Baroro WI1ij, a i3 po3mi3HaBaJIbHOTO IIapy J0

inTepdericHoro — 3B's13kamu Barut W2ji, (j=1,...,m,i=1, ..., n).
Hap Y € mapom KOHKYpPYIOUHX HEHPOHIB, 10 3MaratoThcsl. Y OyAb-SKUi 4ac KOKHHUM e1eMeHT Y]
(G =1, ..., m) po3mi3HaBaAIBLHOTIO MIAPY MOXe IepedyBaTH B OJHOMY i3 TPhOX CTaHiB: | — aKTUBHUIA, Oepe

y4acTh y 3Maranusax; ) — HeakTHBHHA, ajie HEeHPOH MOKe OpaTh y4acTh y 3MaranHsx; —1 — 3araibMOBaHUH,
He Oepe y4acTh y 3MaraHHsAx Mpy Npea'sBICHHI TOTOYHOTO 300pasKeHHS.
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[Ticns mpen'siBieHHsT BXiZHOTO 300pa)K€HHS aKTHBHUM 3aMIIAE€THCS TUIBKM OIWH HEHPOH, IO
po3mi3Hae (HeHPOH-TIEPEMOKEIIb), BCI 1HIN Y -eJIEeMEHTH MAIOTh HYJIbOBI a00 HEraTUBHI BUXIiJIHI CUTHAJIH.
Buninenwii HeWpoH, MO PO3Mi3HAE, JOMMYCKAETHCA 0 HaBYAHHS BXITHUM 300pa’KEHHSIM TLTBKH B TOMY
BUTIAJIKY, KOJHM HOT0 BaroBUH BEKTOP 3B'SI3KiB 13 mapy Y Ao mapy Z noxiOHuid A0 BXimHOTO BekTopy. Lle
pillleHHs] MPUIMAETbCs 3a TOOMOror R-HelipoHa i mapameTrpa moaiOHOCTI, a TaK CaMO CUTHAIIB, LIO
HAIXOIATh 13 BXITHOTO ¥ iHTep(EHCHOTO IIapiB eJICMEHTIB.

Slkmo oTpuMmaHMI mapameTp MOMIOHOCTI 3aJ0BONBHSE 33/J[aHOMY MapaMeTpy MOoIiIOHOCTI, TO
MPOMOHOBaHE 300pakeHHA KIacu(iKyeThCs, MIOAO BHIINIEHHX KJIACIB NMPH HaBYaHHI, BiAOyBaeTbCs
KOPEKTYBaHHS Bard 3B'A3KiB. SIKIIO >k mapameTp MOMIOHOCTI HE 3aJOBOJIBHSE 3aJJaHOMY HapaMeTpy, TO
MMOTOYHUH HEHPOH-TIEPEMOXKEIlh 3aralIbMOBYETHCS ¥ TIOYMHAETHCS TOMTYK 1HIIOTO HEHpOHA-TIEPEeMOXKIIS 3
HEHPOHIB, IO 3alIMIIMIIKCA, po3mi3HaBaibHOro mapy Y. Ilpu cutyarii, konu Bci HeHpoHHW mIapy, IIO
pO3IIi3HaE, 3araJbMOBaHi, BUALTSETHCS HOBHI KiTac 300pakKeHHS i KOPEKTYIOThCSI Bard 3B'3KiB.

Jns monmanemioro po3mi3HaBaHHS BXITHUX 00pa3iB 3MOJenboBaHA HAAOyAOBa Hall BEPXHIM
pO3Mi3HABATHHUM IapoM HeipoHiB. BoHa sBisie 3 cebe MaTpHITIO BiAIOBIAHOCTEH, HA TOPU3OHTAI SKOi
pO3TalIoBaHi HOMEpH 300paXKeHb, a MO BEPTUKANI — HOMEpa HEWpOHIB-TIEPEeMOXKIIB. Y mporeci
po3mi3HaBaHHS, 3HAIOYM HOMEp Y -HEWpOHa, IO CHpAIlOBaB, MOXHA OJIEPIKATH BECh CITMCOK MOJIOHHMX
BXIZTHOMY €TaJIOHHHUX 300paxkeHb. LI mporpamHa HanOymoBa MOJNIETTIIYE TPOIleC aHalli3y, HaJae JIFOINHI,
AKIIO e OyAe HEOOXiAHO, TOSCHEHHS TOT0, YOMY OyJI0 IPUHHSTE T€ UM iHILE PillleHHS.

[Tpu onvicy anropuTMy BUKOPHCTAIUCS HACTYIIHI MO3HAYSHHS: M — MAKCUMAaIIbHE YHCIIO EIEMEHTIB,
0 PO3MI3HAIOTh; N — YHCIIO KOMIIOHEHTIB y BXiTHOMY BeKTopi; Sk — N-mipHUii OiHapHUN BXiTHUI BEKTOD,
k=1, ..., 0; g — uncno BximHux BekTopis; UBuxS = (UBuxSl, ..., UBnxSm) — Bxiguuii map; UBuxZ =
(UsuxZl, ..., UsuxZn) — inrepdeticanii map; UsuxY = (UBuxY1, ..., UBuxYm) — map, mo po3mi3Hae;

|IX|| - Hopma BekTOpy X; ||Z|| — HOpMa BekTOpy Z; P — 3amanuii mapamerp moaiouocti, 0<p<1; Psh
— oTpUMaHH apameTp moxioHocti; W1ij — Bara 3B's3Ky Big enmemenrta Zi (i =1, ..., n) go enementa Y] (j
=1, ..., m); W2ji — Bara 3B's3Ky Bij enemenTa Y] 1o einemenra Zi (j=1, ...,m;i=1,...,n); L — koHCcTaHTa,
110 MEPEBEPIIYE OAUHULIIO.

[IpencraBumo anroputm HaB4aHHS Mepexi APT-1 kpok 3a KpokoM.

Kpoxk 1. Inimianizaris mapaMeTpiB, 3aBJaHHs OYaTKOBUX 3HA4YeHb: N, m, L, p, BariB 3B'a3kiB Wijl
ta Wji2, mapiB BXigHOro, iHTepdeiicHoro Ta posmizHaBansHoro Wijl = 1/(1+ n); Wji2 = 1, (UBuxSi = Sik
,UBnxZi =0, nei=1, ..., n).

Kpox 2. Iloku He BUKOHYIOTBCS YMOBH 3aBEpILIEHHS, BUKOHYIOTbCA Kpoku 3 — 14 amroputmy
HaBYaHHSI HEHPOHHOT Mepexi.

Kpoxk 3. s koxxHoro BxinHoro 300paxenHs Sk (k =1, .., q) BUKOHYIOTbcs Kpoku 4 — 14,

Kpok 4. 3agaroTbcst Hy/IbOBI BXiZJHI CUTHAJIM BiX €IE€MEHTIB, 1110 PO3Mi3HAIOTh, y mapi Y; UBuxYj =
0,j=1, .., m.

Kpoxk 5. O04nciroeTsCcst HOpMa BEKTOPY BUXIHUX CUTHAIIIB HEMPOHIB BXiTHOTO LIapy:

n
| UBixS [| = [ISK]| = | Uniss | = S41= 35,5 .
i=1

Kpok 6. ®opmMmyroThes BXijIHI i BUX1/IHI CHTHANIU eleMeHTiB iHTepdeiicHoro mapy: UsxZi = UBuxSi,
i=1,...,n; UpnxZi=UBxZi,i=1,...,n.

Kpox 7. Jlns koxHOro He 3araibmoBaHoro Y-meiipona (UuxYj 7 -1) po3paxoByeTbcs iHOro
BUXIJTHUHA CUTHAI:

n
UBnxY] = Upuxyj = ZWijl “Upuxzi, j=1, ..., m.
i=1

Kpox 8. [Toku He 3HaiiieHO Y-HEHpOH, BaroBUil BEKTOP SKOTO BIIIMOBIAHO JI0 33aHOTO 3HAYCHHS
napametpa nogioHocti P Bingnosigae BXiqHoMy BeKTOpy Sk, BUKOHYIOTBCS Kpoku 9 - 12.

Kpok 9. ¥ mapi Y-He#poHiB BU3HaYa€Thes HepoH Y, 110 3a10BosbHse yMoBi: UBuxYJ > UpuxYj],
=1, .., m.

SIKo TakMX eJEeMEHTIB JCKibKa, Te BUOUPAETHCH €IIEMEHT 13 HaWMEHIIUM iHAEKCOM. SIKIIo BCi
eleMeHTH po3mizHaBanbHOro mapy UpuxYJ = — | 3arajibMoBaHi, BBOKAETHCS, 110 BXIiTHE 300paXKCHHS HE
Moxe OyTH KiacudikoBaHe.

Kpox 10. Po3paxoByroTbcs BuxinHi curnanu Z-enemenris: UpnxZi = UpnxSi WJi2, i=1, ..., n.

© Kapmamyk B.C., boprauk K.4., baruiok H.B.



Hayxosuil scypruan "Komir 1oTepHO-iHTErpoBaHi TEXHOJIOT1: 0CBiTa, HAyKa, BUPOOHUIITBO"
122 Jhyyvk, 2023. Bunyck Ne 53

Kpok 11. O6uuncnioerbess HOpMa BEKTOPY BUXITHUX CUTHANIB IHTEPPEHCHOTO Mapyro:

n
|| UsuxZ || || UBI/IXZ ” = Z UBuxZi-
i=1

Kpok 12. O6uncnroerbes napamerp nomnioHocti Psh: Psh = |[UsuxZ|| / ||Sk]|.

Skmo Psh < P, To6To ymoBa He BHKOHYyeThCs, eineMeHT YJ 3aranmbmoByerbes (UBuxYJ = — 1),
3MIACHIOETHCS MEPexXif] 10 KPOKy § anropuTMy HaBYaHHS HEHPOHHOI MEpexi.

Sxmo Psh > P Tta ymoBa MOXJIMBOCTI HaBYaHHS HeMpoHa YJ BHKOHYETHCS, TOAl 3IIMCHIOETHCS
Mepexij] 10 HACTYIHOTO KPOKY alITrOPUTMY.

Kpox 13. Aganrtytotscs Baru 3B's3kiB enementa YJ. Wijl = (LUBuxZi)/(L-1+||UsuxZ|)), i=1,...,n;

WIi2=UBuxZ, i=1, ..., n.

Kpok 14. IlepeBipsitoTbcs yMOBH 3aBEpIICHHsS. YMOBaMH 3aBEpIIECHHS POOOTH MOXKYTh OyTH:
BiACYTHicTh 3MiH Bar Wijl Wji2 , Ko mpoTarom iHTepBaity abo JOCSTHEHHS 3a1aHOTO YMCIIa.

Kpox 15. 3aBepmienns po6oTu.

3aco0u kommneHcaunii HenosdikiB Heiiponnoi mepe:xki APT-1. Jlns ycyHeHHs HemolnikiB pobotu
HEHPOHHOI Mepexi B po0O0Ti 0yJ10 3po0sIeHe HACTYITHE:

- U pO3B’sI3aHHS MPOOJIEMHU TOPYIIEHHS AWHAMIYHOCTI CHCTEMH HPUHHSATO PIIIEHHS MOOYA0BU
MojieTli HEeHpOHHOI MepeXi 3 KOMOIHyBaHHAM JWHAMIYHUAX 1 CTaTHYHUX MacuBiB. [lMHAMiuHI MacuBU
JI03BOJIATH PO3LIMPIOBATH MEPEKY Ha CKUIBKHU 1ie OyJe HeoOXimHuM. ['paHuIi0 po3MIMpEeHHI0 HEHPOHHIN
MepeXi CTABUTH JIUIIE OOCAT OTEpaTHBHOI TaM ATi KOMIT I0Tepa.

— ISl PO3B’I3aHHS MPOOJIEMH MOKIIMBOTO HEBIPHOTO pO3Mi3HABAaHHS 00pa3iB, KOJIW MIPH HE3HAYHIH
3MiHI MapaMeTpiB JABIMKOBHI BEKTOp OTPUMYE IYyXKE 3HA4YHI 3MiHM, SIKi BiIOMBAIOTHCS Ha pe3ybTaTi
pO3Mi3HaBaHHsI, TPUHHATO OCOOMMBI MpaBUiIa KOAYyBaHHS BXigHUX mapametpiB. [Ipu oOpaHux mpasuiax
KOJyBaHHS OJTM3bKI 110 CBOIN CyTi 3HAYEHHS BXIJHHUX apaMeTpiB MarOTh OJMU3bKI MO IBINKOBINA CTPYKTYPi
KOJIH.

—JUIS CIIOCTEPEKEHHS 32 MPOLIECOM IMPHUUHSATTS PIlICHHS HEHPOHHOI MEPEKEro, 10 KJIACHYHOI
CTPYKTYpPH MeEpeXi TOJaHO CHeIliaJbHI MacHWBH, IO AWHAMIYHO PO3IIHPIOIOTHECA. Y [HX MacHUBax
30epiraeTbcsi BCsl iCTOpiS BEKTOPIB, MO0 OyJM TOB’s3aHi 3 KOXHHUA HEHPOHOM Mepexi. AHami3 miel
iHpOpMaIIii J03BOJISE 3pOOUTH BUCHOBOK YOMY caMe Mepeka MPHUHHSIIA T€ UM iHIIe pileHHs. Takox I
iHpoOpMallis T03BOJISIE 3pOOMTH WHIBHIKE IEPEHABYAHHS OKPEMO B3SATOrO HEHPOHA 3 BHKIIOYCHHSIM
TTOMIJTKOBO PO3Ii3HAHOTO BEKTOPY (Taki Aii HA3UBalOThCA ""BiIKATOM cuCcTeMU").

Y nockoHajieHa CTPYKTypa HEHPOHHOT Mepexi 300pakeHa Ha puc. 3.

PE3YNBTAT |

ObrpyHTYBaHHs BUBOPY

|

BcranoenenHs koedidieHty
noaiGHocTi

Puc. 3 — MoaudikoBana ctpykrypa mepexi APT-1
Jnist ToMNiNIeHHsT SKOCTI po3IMi3HaBaHHS 00pa3iB po3po0lieHy cremialbHy CHCTEMY HEHPOHHHX

Mepex. s koxxHoi cropinku WEB-m1oaaTKy, 1110 3aXHIIa€ThCS, BiIBOJAUTHCS OJIHA HEHPOHHA Mepexa, siKa
Hece B co0i iH(opMaliiro mpo Bei JeriTUMHI il 3 Hi€ro cTropiHkoro. HeliponHa mepeska, 1110 3aXUIIa€e OKPEMO
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B3ATYy CTOPiHKY, Ma€ He TUTbKH 3[aTHICTH 3amaM'sTOBYBATH JIETITUMHI Jii KOpHCTyBaya, ajie i BiApi3HATH
JeTiTUMHI Aii Bif HeneritiMHUX. OKpiM HaOOpY HEHPOHHUX MEPEeX, IO 3aXHUIIAIOTh OKPEMi CTOPIHKH
WEB-nonatky, icHye me ofHa [I0JaTKOBa HEWpPOHHA Mepeka, IO BIAMOBiZae 3a KiacHQikarliio
kopuctyBauiB. Kiacudikariisi KOpucTyBadiB MOTPiOHA JIsi TOTO, MO0 BCTAHOBIIOBATH JUII HEHPOHHHUX
Mepex, IO 3axXuInaTs cTopinku WEB-ngomaTky, mapaMeTrpa moaiOHOCTI BiMOBITHO IO KOXKHOTO Kiacy
KopuctyBada. lle moTpiOHO mis Toro, moO HEWpoOHHAa Mepeka craBwiacs A0 i "momo3pimux"
KOPHCTYBadiB 3 OLIBIION0 "yBarorw".

TakuM YMHOM CTaHIapTHA CTPYKTypa HEHPOHHOI Mepexki B Mpoleci JOCIiPKeHHsS 11 HEJOJIKIB,
0710 PO3B’sI3aHHS KOHKPETHOI 3a/1ayi, HaOyna mesknx HOBHX pHc. Jlo HeHpoHHOI Mepexi Oyno 1oaaHo
crierianbHi OJTOKU 1S 30epiranHs icTopii MO KOKHOMY HEMpOHY, a TaKOXK OYyJ0 BBEIEHO CHEIlialbHU
MEXaHi3M YIpaBIiHHA 3MIHOI HapaMeTpa MOAiOHOCTI JUIsl KOKHOI MEPEexi, 10 3aXUIIae OKPEMO B3STi
cropinku WEB-nonatky.

[Ticns omeprkaHHs pe3ynbTaTiB Kiacudikallii KopucTyBada (HEHpOHHA Mepeska 3I1iBa Ha puc. 3) Ta
BCTaHOBJIEHHS Koe(ilieHTy MOAIOHOCTI BiMMOBIAHO 3aJaHUX NpPaBUI, MOIUQIKYIOTHCS Koe(]imieHTH
MONIOHOCTI 7151 KOXKHOT 3 K HEWPOHHUX MEPEK, 10 3aXullaTh cTopinku WEB-noaatky.

Slxmio mepina Mepeska, o BiMOBifae 3a Kiacu(ikamiro KOPUCTYBaviB HE 3HAWIIIA BiAMIOBIAHOTO
BIIOWTKY BEKTOPY, TO BBAXATHCS, II[0 KOPUCTYBAY paHille He poOUB HISKUX [ii, Ki MOTJIH BUKIUKATH
"migo3py" y cucteMHu 3axucTy. B TakoMy BUMAKy [T HEHPOHHUX MEPEX, M0 3aXHUIA0Th cTopiHkn WEB-
JOJATKY BCTAHOBJIIOETHCS JEsIKE 3HAYCHHS MapaMeTpa MoIi0HOCTi 32 3aMOBYAHHSIM.

Komm meperka, 110 BifimoBinae 3a KiacuQikaIlito KOpICTyBadiB, 3HAXOUTH Y CBOIH aM’SITi BiIOUTOK
BEKTOPY MOIIOHUI 10 BEKTOPY, 1110 HAIIUIIOB, TO JAJI HEHPOHHUX MEPEK, 10 3aXUIIAI0Th CTOPiHKH WEB-
JIOJIATKY, BCTAHOBJIIOETHCS OLIbII HU3BKHM KOE(DIIIEHT MOMIOHOCTI, TOOTO cucTemMa Oyjie CTaBUTHCS JO
TaKOT0 KOPUCTyBada OiIbII peTeNbHO, 00 HOTo il paHilie BUKIUKAJIH MMig03py.

Hetiponni Mepexi, o 3axumiarTh cTopiHkd WEB-101aTKy HpaIfoloTh 3a TaKUM Ke TPUHITUIIOM,
SIK 1 HSWpOHHA Mepeka, 110 Kiacu(]ikye KOpUCTYBaYiB, ajie pe3yJIbTaTH PpOOOTH MEPIIO] IHTEPIPETYIOTHCS
3 TOYHICTIO J0 HaBmaku. Komm HelpoHHa Mepeka 3HaWIUIA y CBOIM mam’ATi BiIOMTOK BEKTOPY, IIO
HAJIMIIOB Ha BXOJH, TO MOBEAIHKA KOPHCTYyBada BBAXKAETHCS HOPMAIBHOIO, 00 HA MOYATKOBOMY eTari
HEHPOHHY MepeKy HABUMIIH TOHSTTIO "HOPMAJILHOI TIOBEIIHKA" .

Slkmo HeWpoHHA MepeXka, 10 3axXHIlae OKpeMo B3sTy ctopinky WEB-nmomatky, He 3HaX0auTh
BiJIMIOBITHOCTI BXIJHOTO BEKTOPY IO 30€peXEHHX paHillle BEKTOPiB, TO CUCTEMa MOYMHAE CTEKHUTH 32
TaKUM KOPUCTyBaueM. SKIIO KiJIBKICTh JIiH, 1[0 BU3UBAOTH "3aHETIOKOEHHS" Y CUCTEMH NIEPEBUIIYE JIEAKE
3a3[aJieTib 3aflaHe 4YHCio, TO cucTeMa J00aBise€ BiIOMTOK KOpPHCTyBaya 0O HEHPOHHOI Mepexi
kjacugikamii KOpUcTyBadiB 3 MOMITKOI "Mmino3pinuii kopuctyBau". OcTaHHE O3HA4Yae€, 10 KoedimieHT
MO1iIOHOCTI JJIsI TAKOTO KOPUCTYBaya 3MEHIIIYETHCS 1 SIKIIO BiH y OJANBIIOMY Oy/ie MpoBOANTH ""Timo3pimi"”
i, TO cucTeMa KiacU(piKye HOro sk 3JJ0BMUCHUKA 1 Oj10Kye Horo moctyny 10 WEB-nonaTky 3 Buga4or0
TIOB1IOMJICHHS a/IMiHICTPATOPy CUCTEMH.

AnMiHICTpaTOp, MPOTIISTHYBIIM BUCHOBOK CHCTEMH 1 MiTBEPIUBIIH, 110 KOPHCTyBada OyJI0 BipHO
kJacu(ikoBaHO SIK 37I0BMHUCHUKA, THM CAaMHM HaBYa€ CHCTeMY. TaKuM YWHOM, YUM Oijblle Yacy Mpaltoe
cucrema, TUM Oitbine iH(opMarlii BoHa Mae.

Tpeba ocoONMBO 3a3HAYNTH, IO CUCTEMA MOXKE IIIJIKOM MPAIIoBaTH 0€3 BTpYYaHHS aMiHicTpaTopa
TIPH BiJIMOBITHAX HAJAIITYBAaHHSX MapaMeTpiB "JIOsIIBHOCTI" CUCTEMH.

PesyabTaTtu pocaimkenb. Heiiponni mepexi, siki 3axumaroTb okpemi WEB cropiHku caiity,
NPAaLIOIOTh [0 aHAJIOTITYHOMY NPUHILMITY, ajie Pe3yibTaT iXHbOI POOOTH IHTEPIPETYETHCS 3 TOYHICTIO JI0
HaBMAaKW: K0 Oylia 3Haii/leHa BiJIMOBIHICTh BXITHOTO BEKTOPY B MaM'ATi MEPEXi, TO Ie HOpMallbHA
CHUTYaIlis, a SIKIIO BiAMTOBIIHOCTI HE 0YJ10 3HAIIEHO, TO, MOJKIIBO, MH MAEMO CIIPABY 3 aTaKOI0 i HEOOX1THO
OB MITBHO CTEXKUTH 32 IOTOYHUM KOPHCTYBaYeM.

BucHoBku. 3anpornoHoBaHuii MeTo]] o0y 10BH eBpUCTUYHOT cucTeMu 3axucty WEB-nonaTtkiB mae
ICTOTHI IIEpeBary MOPIBHIHO 3 ICHYFOUHUM Ha ChOTOHIIIHIN JEHb METOIOM JIETEKTYBaHHS 1 BIIOUTTS aTaK
Ha ocHOBI ModSecurity.

o nepeBar cucteM 3aXucTy Ha 6a3i 3alIPONOHOBAHOIO METOy MOXHA BiJHECTH:

—3/IaTHICTh J0 BUSIBJICHHS HOBHX THIIIB aTakK, KOJM CHUIHATYpHHUH aHaii3 Oe3CHIMH y CHIy CBOET
CTaTUYHOI IPUPOAY;

—CHCTEMa HE BUMAarae BiJTHOBJICHHsI CUTHATYp, TOMY 1110 3aCHOBAHO HA aHOMAJiAX MOBEAIHKH, TOOTO
He 1oTpedye po3poOKM 1 MIATPUMKH AOBOJI HE AemeBOi iHPpacTpykTypu y Mmepexi Internet, sika 6
JIO3BOJISIIIA PETYISIPHO OTPUMYBATH OHOBJICHHS CHTHATYPHHUX 0a3;
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—Jla€ MOXJIUBICTh BiJCHiAKOBYBAaTH [ii KOpHCTyBaya, IIO HEOJHOPAa30BO POOUTH cIpodu
MPOHHUKHEHHS, TOOTO "cliAKye" 3a KOpHCTyBaueM BIPOJIOBK YCiX UKIiB pobotu 3 WEB-g0aaTkoM;

—TIOBHICTIO aanTyeThes min ocobmuBocti WEB-nogaTky mo 3axumae.

Sk moka3zanu MpoBe/ieH1 eKCIIEPUMEHTH, CHCTEMA 3aTHA BUSBIIATH aTakH, sIKi He OyJI0 BUABJICHO Ha
MOTIEPE/IHIX eTanax cKaHyBaHHs Hi OpanamayepoM, Hi GineTpom ModSecurity. [Ipu gocratHpOMY mepioai
HaBYaHHs €BPUCTUYHA CUCTEMA 3/1aTHA BUABIATH 110 40% Takux aTak.

Po3pobnennii MeTox MoOXKe 3aCTOCOBYBATHCS SK B SKOCTI JIOJaTKOBOI JIAHKHM 3aXHCTy y BKE
ICHYIOUHX CHCTEeMax 3armo0iraHHsi BTOPIHEHb, TaK i B SIKOCTI CAMOCTIHHOI CHCTEMH BUSBIICHHS Ta BiJOUTTS
aTax.
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