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HITYYHI BIOJIOI'TYHI CUCTEMH 3AXUCTY KOMIT'IOTEPHUX MEPEX

L5 crarTs nmpucBsiueHa aHaji3y 0COOIMBOCTEH MOOYIOBH IITYYHUX Oi10JIOTTYHUX MEPEX SIK CIIOCO0Y 3aXHCTY
KOMIT FOTEpPHUX CHUCTEM BiJ 30BHIIIHIX aTak. [[poToTHIamMu IMX IITYYHUX CHCTEM € 3aXHCHI MEXaHI3MH )KHBUX iCTOT:
IMYyHITET Ta HEHpPOHH.
KuirouoBi crnoBa: mryyHa HEeHpOHHAa Mepeka, IITyJYHa IMyHHA Mepeka, HEHpOMEpEeKHHUH IMYHHUI NETeKTop,
6araromrapoBuii nepcentpor, RNN i MLP mepexi, kiacu atax.

IlocTtanoBka mnpoOiemMu. B Xoxai IHTEHCHMBHOrO poO3BUTKY IH(QoOpManiiiHOI chepu Ta
YCKJIQJIHEHHSI METOJIB 3[IMCHEHHs aTak Ha 1 00’€KTH, TOCTpo mocTae mpobdiema noOynoBU
HaJIiHOT cucTeMu 3axucty. JlOCHipKeHHs, SKi MPOBOIATHCS B AaHi 00JacTi, HampsMJeHI Ha
MoOyI0OBY JTOCUTH CIEUU(PIUHUX MEPEX, MPOTOTUIAMH SIKUX € CHUCTEMH, IO 3aXWIAIOTh JKHBI
OpraHi3MM BiJl 30BHIIIHBOTO BTOPrHEHHS a00, SKII0O BOHO BXE BiAOYNOCh, CHpPSAMOBaHI Ha
JIKB1yBaHHS HOTO HacmigkiB. TakMMM cHCTEMaMM, 30KpeMa, SIBJISIOTbCS HEWPOHHI Ta IMYHHI
MEXaHI13MHU.

B naniii po6oti 6ye po3risiHyTO:

1.0co6snBOCTI PYHKLIOHYBAHHS IITYYHUX HEUPOHHUX MEPEXK;

2.0c0o61MBOCTI PYHKIIIOHYBAaHHS ITYYHUX IMyHHUX MEPEK;

3.MOXIUBICTh CUHTE3y IMYHHOI Ta HEMpPOHHOI Mepexi [Uisi CTBOPEHHS €JIEMEHTIB
(meTeKTOpiB) €AMHOT 3aXMCHOT CUCTEMH;

4.0co6nuBocTi NOOY10BU Ta (PYHKI[IOHYBAHHS HEUPOMEPEKHUX IMYHHUX JETEKTOPIB.

AHaJii3 ocTaHHIX JocailkeHb Ta myoOaikaunii. [IpoGiema cTBopeHHS Ta QyHKI[IOHYBaHHS
HEHPOHHUX Ta IMYHHHUX Mepex posrisHyra B nyoOmikanisax [amymkina A.l. «HeilipoHH1 Mepexi.
OcHoBu Teopii», ['onoBko B.A. ta be3zo6pazoBa C.B «lllTyuHi iMyHHI CHUCTEMH AJIsl 3aXHUCTY
iHopMallii: BUSBIEHHS 1 KiIacu@ikailisd KOMII'IOTEPHUX BIPYCIB», a Takox «HeWpoHHI mepexi:
HaBYaHHsI, OpTaHi3allisi, 3aCTOCYBaHHS.

IlocranoBka 3aBaaHHsi. Po3risHeMO 0cCOOJMBOCTI CTBOpEHHS Ta (PYHKIIOHAIbHI
MO>KJIMBOCT1 LITYYHOT O10JI0OTTYHOT MEPEX], IKa € CHHTE30M K HEMPOHHOT1, TaK i IMyHHOI CUCTEMH.

OcHoBHa yacTuHa. Criepiry 03HalfOMHUMOCH 13 CAMUM MOHSTTAM LITYYHUX HEHPOHHUX Ta
IMYHHUX CHCTEM.

UImyuna wneupouna mepesca [1]. llryuni nediponni mepexi (IIIHM) Oynytorbes mno
aHajorii 3 BIAMOBIIHOI CHUCTEMOIO JKMBOTO opraHizmy. [IpoTe mepm HDK TOYaTH CBOE
(GYHKIIIOHYBaHHS HEHMpPOHHI Mepexi CHepily MOBHHHI HABYAaTUCh MPOTITOM JIESKOro Iepioay 3
MeTo10 (POpMYBaHHSI BX1THOTO BEKTOPY JIaHUX, 3a IOIIOMOTI'0I0 SKOr0 B Mail0yTHbOMY cuctema Oyze
BUPIIIYBATH SBJISETHCS MOBEIIHKA HOPMAJIbHOIO YU Hi.

[Ticnst HaBuaHHS HEMpOHHA Mepeka 3allyCKAaeTbCs B PEXUMI poO3Mi3HaBaHHS. SKmio y
BXIJJHOMY IIOTOLl HE BJAETHbCS PO3MI3HATH HOPMAJIbHY MOBEAIHKY - (IKCYETbCS (DAKT aTaku.
KnacuuHi HelipoHHI Mepek1 MalOTh BUCOKY OOUYMCIIIOBAJIbHY CKJIaJHICTh HABUAHHS, L0 YCKIIA/IHIOE
X 3aCTOCYBaHHS Ha BEJIMKHX IOTOKAX JTaHUX.

UImyuna imynna mepexca [2]. Tak sx 1 HEWpOHHI Mepexi, IMyHHI € MEXaHI3MOM
kiacudikarii Ta OyayroThCs y BIAMOBITHOCTI 3 IMYHHOIO CHCTEMOIO JKMBOTO opradizmy. OCHOBHa ix
repeBara ImoJisirae€ y MOXJIMBOCTI BUPOOJICHHS «aHTUTUDY 10 HEBIJIOMHX aTak.

Jlist moOynoBu e(hEeKTUBHOT CUCTEMHU 3aXHCTy BUKOPHUCTOBYIOTH OCOOJIMBOCTI 000X MEpEK.
30KpeMa, Ha OCHOBI iX CUHTE3Yy OOYA0BaHUIM HEHPOMEPEKHUM IMYHHHI AETEKTOP, 10 BXOAUTH JI0
CKJaay IITY4YHOI OI0JIOTYHOT CHUCTEMM JJIsi BHSIBJICHHS BTOPIHEHb, a TaKOXX aJITOPUTMH HOTro
HaBYaHHA Ta (YHKIIOHYBaHHS.YsBIMO HelpoMmepexxuuil imyHHui aerekrop (HI) [3] y Burmsai
YOPHOTO AIIUKA, SIKWA Ma€ n-BXOJIB Ha 5Kl MOIA€THCA MIMHOXKHWHA €JIEMEHTIB X; Ta 1Ba BUXO/IH, 1€
YTBOPIOETHCS BUXIHA MIAMHOXHUHA Z; (puc. 1).
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Puc.1. HelipomepexxHuil IMyHHUN JETEKTOP

Buxingni 3HaueHHs aerekropa (OpMYIOThCA MICHs IoAadl BCiXx o0Opa3iB Ha HBOIO Yy
BIJIMTOBIIHOCTI 3 HACTYITHUM BUPA30M:
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HaBuanbna Bubipka Gopmyerscs 3 uucTUX (ainiB (Kjac YUCTUX IMPOrpamM) Ta HIKIAJIUBUX
nporpaM (Kiac MIKJIMBUX Mporpam). bakaHo Takok MaTu NpeACTaBHUKIB YCIX THITIB LIKIUTMBUX
IporpamM - BIpYyCiB, TPOSHCHKHUX MPOrpaM, MakpoBipyciB 1 T.x.. [Ipy HaBYaHHI HEWPOHHOI Mepexi
MOTPIOHO BKa3aTH, Jie AaHl 3 YUCTUX (ailiiB, a Je - 13 WKIAJIUBUX IPOTrpaMm.

3okpeMa, Hexail 1 - 6e3niu uuctux (aimiB, a F - Oe3nidy IWIKIUMBUX ¢ainiB. 3 HUX
BUIIaJIKOBUM YMHOM (OpMyeThCs 0€31114 BXIAHUX 00pa3iB /Uil HaBYaHHS i-I'0 JIETEKTOpa.
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ne L - po3mipHICTh HaB4ajbHOI BUOIpKH. BinmoigHo, 0e3iiy eTaJoHHMX 00pa3iB BUIJISAAIOTH
HACTYITHUM YHHOM:
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ETanonHi BUXiJH1 3HAYEHHS JUIs i-T0 JIeTeKTOopa GOPMYIOTHCSI HACTYITHUM YHHOM:
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HaBuaHHS KOKHOTO J€TEKTOpa 3/A1ICHIOETHCS 3 METOI0 MIHIMI3allill CyMapHO1 KBaJpaTUYHOT
MTOMUWJIKH JIETEKTOpa.
CymapHa KBaJipaTUyHa OMUJIKA 1-T0 I€TEKTOPa BU3HAYAETHCS TAKUM YHHOM:
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1 2 ;
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1€ Zj - 3HAYEHHS j-I0 BUXOJAY i-I'0 I€TEKTOpa IIpH 110/1a4l Ha BX1 HOTO0 k-ro oOpa3sy.
3arajibHUil  aJropuT™M (PYHKLIOHYBAHHS HEWPOMEPEXKHOI IMYHHOI CHCTEMH MOXHA
MIPEJICTAaBUTHU Y BUIJISLII TAKOT MOCIITOBHOCTI:
1.T'enepariiss Ho4aTKOBOT MOMYJIALII IMYHHUX AETEKTOPIB, KOXKEH 3 SIKUX MPEICTaBIsE COO0I0
HITY4YHY HEHPOHHY MEPEXY 13 BUMIAKOBUMU CUHANITUYHUMHU 3B'SA3KaMU:
D= {Di: = ﬁ} (7)

,
ne D; - 1-ii HepoMepeKHUI IMYHHUH ETEKTOp, /- 3arajbHa KUIbKICTb I€TEKTOPIB.

2.HaBuanHa c(opMOBaHMX IMYHHUX HeHpomepekHUX naerekropiB. HaBuanmpHa BuOipka
(bopMyeTbCs BUIAJAKOBUM YUHOM 13 CYKYMHOCTI YMCTUX (aiiliB (SK MpaBUIO, LI€ PI3HOMAaHITHI
CUCTEMHI YTHJIITH), Ta 13 CYKYIHOCTI WIKIITIMBUX IIporpam, ado ix CUrHaTyp.
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3. Binb6ip HelipomepexHUX IMYHHHUX JAETEKTOpIB Ha TecToBid BuOIpui. Ha manomy kpoui
3HUIIYIOTHCS T1 JETEKTOPH, SIKI BUSBIJIMNCH HE3JATHUMU J0 HaBYaHHS, 1 JETEKTOPH, B POOOTI SIKUX
CIIOCTEPIraloThCs Pi3H1 HEAOJIKH (HAPUKIIAA, TTOMUJIKOBI CIIpalbOBYBaHHs). I bOTO KOXEH 3
HUX NEpeBIpAEThCS HAa TECTOBIM BuOipui. B pe3ynbrari A KOXKHOTO JE€TEKTOPAa BU3HAYAETHCS
3HaYeHHS KBaJpaTuyHOi noMmiIky E;. Cenexuis AeTeKTopa NpOBOAUTHCS TAKUM YHHOM:

D — {{J,Mugo E.=0
i D, inamue (8)

2

ne 0 o3Hayae ornepariiro 3HUIICHHS IeTEKTOpA.

4. KoxeH neTeKTop HAIUISEThCS YacoOM JKUTTA 1 BUIAJKOBUM YMHOM BUOUpae ¢ailn as
CKaHyBaHHs 13 CyKYITHOCTI (paiisiiB, K1 BIH HE MEePEBIPSB.

5. CkaHyBaHHS KOKHUM JIETEKTOPOM BHOpaHOTo (aiiny, B pe3ysibTaTi SKOTO BU3HAYAIOTHCS
BHIXIJIHI 3HAYEHHSI IE€TEKTOPIB Z;1, Ziz, i =1, ..., .

6. SIkmio i-¥ 1eTeKTOp He BUSBUB BIpYC B CKaHOBaHOMY (aiiii, To6to Z;; =1 1Z;; =0, TO BiH
BHOMpae HACTYNMHUN (aill Ais CKaHyBaHHS. SIKIIO Yac KUTTA i-TO JETEKTOpa 3aKIHYMIOCS, TO BiH
3HMILLYETHCS 13aMICTh HBOTO T'€HEPYETHCS HOBUM.

7. Slkmo i-i perekTop BUSBUB BIpyC B CKaHOBaHOMY (aiini, To0to Z;=0 1 Z=1, TO
MOJA€THCSl CUTHAJI MPO BUSABJIEHHS WIKIUIMBOro (ailly 1 31MCHIOIOTH orepallii KJIOHYBaHHS Ta
MyTalii BiINOBIIHOTO JAE€TeKTOpa. B pe3ynbTari CTBOPIOETHCS CYKYIHICTh JI€TEKTOPIB, HACTPOEHUX
Ha BUABJIEHY HIKIUIUBY IPOTrpamy:

DE- = {ij_,sz younn D:’n)_ (9)

8. Binbip KJIOHOBaHUX JETEKTOPIB, SIKI € HAaWOUIbLI HPUCTOCOBAHUMH JIO BHSBJICHHSA
HWIKUIMBOI porpamu. Skmo E;<E;, To nerekrop npoimos Binoip. Tyr E;j- cymapHa KBaJpaTH4Ha
MTOMUJIKA j-TO KJIOHA i-TO JIETEKTOPA, sIKa OOUMCITIOETHCSA HA MKITTUBUAN (aiti.

9. JleTrekTopu-KJIOHM 3AIMCHIOIOTH CKaHyBaHHS (DalJIOBOrO MPOCTOPY KOMII'FOTEPHOL
CUCTEMH JI0 TUX Iip, IOKHU HE BiAOYAEThCS 3HUILEHHS BCIX MPOSBIB UIKIUIMBOI IPOrPaMHU.

10. ®opmyBanHs AeTeKTOpiB iIMyHHOT nam'sati. Ha npomy kpoui BusHauarotrbest HIJI [3], mio
MOoKa3ajly HallKpallll pe3yJbTaTH NpPHU BUSBJICHHI MPUCYTHHOTO B KOMIT'IOTEpPHIN CUCTEMI BIPYCY.
JleTexkTopu IMyHHOT MaMm'siTi 3HAXOASTHCS B CHCTEMI JIOCTaTHHO TPUBAJIUN Yac Ta 3a0e3MeuyroTh
3aXUCT BiJl IOBTOPHOTO 3apaKEHHSI.

OcoOnMBICTIO 3alPOIIOHOBAHOTO AJITOPUTMY € T€, 110 KOXKE€H HEWPOMEpPEeKHUM IMyHHUMN
JETEKTOp € MOBHICTIO caMOCTIMHUM 00'ekTOM. BiH BHUNajKOBUM 4MHOM BHUOUpae (aila 31 cmucky
i oro mepeipku. Ilicias mepeBipku OAHOTrO (aiily AETEKTOpP MEPEeXOJUTh IO HACTYIHOTO
BHIAKOBO 00OpaHoro Qaiiry.

B npoueci nupkynsmii HIJI BinOyBaeTbest ix Oe3nepepBHA €BOJIONIA MIJISXOM 3HUIICHHS
cTapux 1 GopMyBaHHSI HOBUX JieTeKTOpiB. [licis renepaiiii HOBUX JETEKTOPIB B1IOYBAa€ThCS MPOIIEC
iX HaBYaHHS, CKJIAQJHICTh SKOTO IMPOIOpLIHA PO3MIPHOCTI HaBuarouoi BUOipku. [Ipu npomy s
30UIbIIEHHS MIBUAKOJII HEHPOMEpPEKHOI IITY4YHOI IMYHHOI CUCTEMH HEOOXIJHO BUOpATH TaKWii
KJ1aC HEMPOHHOI MepexK1, IKUH XapaKTepU3yeThCs MIHIMAIbHIUM PO3MIPOM HAaBUYAJIbHOI BUOIPKH.

Dyukyionanvui ocobausocmi wmyuHux Hetponnux mepedxc [4]. llTydni HeipoHH1 Mepexi B
3arajlbHOMY BUIAJKY SIBJISIOTH COOOI0 OpraHi30BaHy MEBHUM YMHOM CYKYIIHICTh BY3JIiB (HEHPOHIB)
1 3B'SI3KIB MIDK HUMH.

PoGoTa 3 HelipoHHOIO Mepexkero nepeadadae HasBHICTh HACTYITHUX €TalliB:

1. 36ip 1 MAroTOBKA BUXITHUX JTaHUX;

2. IlobynoBa 1 HaBYaHHS MEPEXKI;

3. TecTyBaHHs Mepexi Ta aHaJli3 Pe3yJIbTaTIB.

Ha nepuiomy erari 31iHCHIOETBCS 3aXOIIEHHS Tpadiky mepexi. 301p HEOOXIIHUX JaHUX
BUKOHY€E CIeIllaJibHE MporpaMHe 3a0e3neueHHs (K mpaBuwiio 1e cHidep). Pesynpratu mepuioro
eTaly He MOXYTb OyTH BiJpa3y BUKOPUCTaHI KJIacH(IKaTOpOM, OCKUIbKM BOHU IpEACTaBIEHI B
"cupomy" BUrISAl 1 MOTpeOyroTh mnomepeaHboi oOpoOku. Tomy npyruil eram mnoB'si3aHul 3
O0OYMCIIEHHSIM ITapaMeTpiB, 10 XapaKTEepPU3ylOTh aKTUBHICTh MEPEXI1 1 MPEJICTaBICHUX B Tiil (opmi,
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B fAKIM 1X 3Moxe npuiiHaTy kinacudikatop [5]. Tperiit eran nossrae y BUSBICHHI 1 po3Mi3HAaBaHHI
aTak Ta ix moaanbInoi Kiacudikamii. 3 i€ METOI0 3aCTOCOBYIOTHCS PI3H1 HEUPOHHI MEPEKI.
PosrnsiHemMo pi3HiI  apxXITEKTypHI pImICHHS i1 TOOYIOBH CHCTEM JETEKTYBaHHS Ta
po3mi3HAaBaHHS aTak. 30Kpema JUisl LUX LiIed BUKOPUCTOBYIOTH OaraTromiapoBUil MepcenTpoH
(MLP), HaByaHHS SIKOTO MPOBOJUTHCS 3T1IHO MPABUITY 3BOPOTHOTO MOIIUPEHHS MOMUIKH (puc.2).

1 ] Wkj ] Wij \j/ vl

Q 2 2 ¥2
o \U \U
DD\
o O

Puc.2. Apxitekrypa MLP.

X2

k

Jiis  GopMyBaHHS BXIIHOTO BEKTOpPY JaHUX MOXKHA BHKOPHUCTATH PEIUPKYIIAIIIHY
HeliponHny mepexy (RNN) (puc.3). Bona npezacraBnserscsi 6aratomapoBiUM HEpCcEenTpoHOM [6],
SIKUHW 3IMCHIOE JIHIHHE a00 HEeJIHIHE CTUCHEHHS BXITHUX JaHUX. SIK BUAHO, MEPEkKa CKIIAIAEThCS
3 TpbOX mapiB. [IpuxoBaHmii map 311HCHIOE CTUCHEHHS BX1JIHOTO BEKTOPY (pHcC. 3).
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Puc.3. Apxitektypa RNN.

X2

Xi

3ynuHUMOCH Ha JeKuIbKoX ainroputmax HaBuaHHs RNN. Ilepmwmii anroputwm - 1e jiHiliHe
MIPaBWJIO HaBYAHHS, IPYrUil - 3BOPOTHOIO MOLIMPEHHS NOMMIIKH Ul HENHIAHOT PeLUPKYIAIIIHOT
HEHPOHHOT Mepexi.

Kom6inyroun RNN 1 MLP HeilpoHHI Mepexi, MO)KHA OTPUMATH Pi3HI apXITEKTYpH CUCTEM
BHSIBJICHHS aTak (puc.4).
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Puc.4. [lepmnii Bapiant IDS.

Ha puc. 4 npuBeneHa cucrema BUSIBICHHS aTak, fKa CKIAJAETbCS 3 PELUUPKYISALIAHOT
HEHPOHHOT Meperxi Ta 6araToIapoBOro NepcenTpoHa, siki 3'€IHaH1 MOCI1JOBHO.

3aBaanHsaM RNN e ctucHeHHs BXigHOTo 41-po3mipHOro BekTopa B 12-po3MipHuil BUXIAHUN
BekTop. bararomapoBuii nmepcentpoH 3iCHIOE OOpPOOKY CTHCIOrO MPOCTOPY BXITHUX 00pa3iB
(rOJIOBHUX KOMIIOHEHT) 3 METOIO PO3II3HABAHHSI KJIACY aTaKH.

Ha puc. 5 npuBenena apyra cxema CUCTEMH BUSIBICHHsS aTak. L{s cxema xapakrepusyerbes
THUM, IO TOJIOBHI KOMIIOHEHTH 3 BuUXOAiB RNN 0JHOYAacCHO HAAXOISATh HA YOTHPH OKPEMHX
OaraTolIapoBUX MEPCENTPOHH, KOXKEH 3 SIKUX BiANOBigae neBHOMY kiacy ataku (DoS, U2R, R2L,
Probe) [6].
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Puc.5. Ipyruit Bapiant IDS.

Hactynuuit BapianT ctpykrypu IDS (puc. 6) 6Ga3yerbcs Ha 3aCTOCYBaHHI MOJIYJSPHOL
HelipoHHOT Mepexi. [1ig MOIyISIpPHICTIO pO3YyMIETHCS PO3OUTTS CKIIATHOT OOUMCITIOBAIBHOT 3a1a91
Ha 0e3/114 HEBEIMKUX 1 MPOCTUX YACTUH, SKI BUPIIIYIOTHCS OKPEMHUMH MOJIYISIMH CHCTEMH
(excriepramu). [lami pe3ynbraté BCIX EKCIEPTIB IHTETPYIOTHCS B 3arajibHE pIINICHHS, SKE Mae
MPIOPUTET HAJl PIIEHHSIM KOKHOTO OKPEMOTO €KCIepTa.
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Puc.6. Tperiit Bapiant IDS

BucnoBkn. B pganiif crarti Oynu po3riasiHyTI MeXaHI3MHM (YHKI[IOHYBAaHHS IITYYHHX
HEHPOHHUX Ta IMYHHUX MEPEX, a TaK0XkK MOMJIMBICTH IX CHHTE3Y JJIi CTBOPEHHS HEHPOMEpPEKHUX
IMYHHHUX JIETEKTOPIB €IMHOI 3aXUCHOI cucteMu. OcoOIUBOCTI X MOOYI0BYU MOJISITal0Th B TOMY, 110
BOHU MOXYTb HE€ TUIbKM KOPUCTYBATHCh BXK€ HaOyTOIO MaM’STTIO JUIsl MPOBEAEHHS POOOTH IO
BUSIBJICHHIO aHOMaJiid Ta BTOPIHEHb B CUCTEMY, a W IPOBOJHUTH BJIACHY €BOJIIOLIIO Ha MPOTS3i
BCHOT'0 )KUTTEBOTO IUKITY.

KpiMm Toro Bci HelpomMepe)kHI IMyHHI JETEKTOPH, IO HE HNPOWIUIM MEpeBIpKy Ha
e(eKTUBHICTh (HE BUSBWIM >KOJHOTO IIKIUIMBOIO KOAY) HICHSI 3aKIHYEHHS CBOTO KUTTEBOTIO
UKy, CaMO3HHMINYIOThCA. [lomiOHuM mporec 03BOJSE 3aTUIIUTH HAWKpalll eJIeMEHTH, 10 B
MailOyTHPOMY CKOPOTUTb Yac pearyBaHHs Ha BHUSBIEHHS Ta HEWUTpami3alio 1H(IKYBaHHS.
BpaxoByroun Bce Bullle HalMCaHE MOXHA CKa3aTu, 10 BUKOPUCTAHHS IITYYHUX HEHMPOMEPEKHUX
IMYHHHUX JETEKTOPIB MPU3BOJUTH J0 BUPOOJIEHHS CUCTEMOIO BJIACHOTO IMYHITETY, TaHUI MEXaH13M
HaraJiye MoBeJIHKY JIEHKOIUTa Y )KUBOMY OPraHi3Mi.

JITEPATYPA

1. Tamymkin A.I. Hetiponni mepexi. OcHoBu teopii. M.: Tenexom, 2010. — 496 c.

2. 3awMarepianamu caity: http://inf-bez.ru

3. TomoBko B.A. HeliponHi Mepexi: HaBuaHHS, Oprasizamis, 3acrocyBaHHs //Helpokomm'totepu Ta iX
3aCTOCYBaHHS: HaB4. MOCiOHUK. M., 2001. - 256 c.

4. Xaiikin C. Heliponni Mepesxi: noBHuil Kypc. M.: Binbsimc, 2006. - 1104¢

5. besobpazor C.B., 'onoBko B.A. IlITy4Hi iMyHHI CHCTeMU JUTS 3aXHUCTY iHGOpMAIIiT: BUSBICHHS 1 Knacugikaris
KoMIT'toTepHuX BipyciB //Helipoingopmarrka - 2008: marepianu IX Bcepoc. Hayk.-TexH. KoH®., M., MI®I, 2008. - C.
23-27.

6. 3awmatepianamu caiiTy: http://bstu.by

Hapmivina: 16.05.2012
Penensenr: a.1.4., npod. FOmin O.K.



HAYKOBO-IIPAKTUYHHUH )KYPHAJI « 3AXUCT IHOOPMALII» Ne 2, 2012

10



