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(YTBEP)KAAIO)
flpoperrop uo yre6Hofi Pa6ore

oflfioHrrpyroqefi oprannsaqun YO <Eenopyccrar rocyAapcTBeHHUUI aKa,qeMItI

cBrr3rrr) Ha Al{ccepTalluro Bpy6nencroro Ceprer Cepreeazva <flaparraerpuvecxrail

cr,rHTe3 nr,rpryanruofi qactnofi cerl{ B cerll gJIeK'rpocBt3I4 crrequanrHofo

Haitgaaleuur)), npeACTaBJIeHHyIO HA COICKaH]Ie y'renOft CTeleHI{ r.A]Jd.|d/.uta

TexHI{qecKI,Ix HayK IIo cneq[aJIrHocTI,I 05. 13.15 <<BgquclurelEgble MaIIIUHrI'

KoMrrJreKcbI LI KoM[blorepHlre cerl'I)) (texnrt'recrr'Ie nayrn)

1. Cootsercre[e coAeprcanlrfl Alrccepralllrrl saqnreHuofi

cfleqrraJlbHocTlr rr orpacJru HayKn

co4epxanne Ar,rccegTaqlru cooTBeTcTByeT satnleHHOft OTpaCnU (TeXHlIqecKLIe

rrayKr,I> I{ 11acflopTy cIIeqLIaJIbHOcTz 05.13.I 5 <<Brrqzclutenrslre MaIIII4HII'

KoMrureKcbr rr KoMrrbrorepHrre ceTr,D), yTBep)KAeHHoMy 11pLIKZ1i;OM BAK Pecuy6nuxra

Benapycr or 30,04.2024 r. N 102, a wueuno n.2 - MeroAbI [I arlrop]IrMbl AruI

CO3.UAHr4' lOranrniX U rnO6anrnrrX KOMIIbIOTepI$IX CIICTeM' a TaKXe TexH[qeCKvX

I4IIpo|paMMHbIxcpeAcTBAn'peaJI}BaII[ [KopIIopaT'IBHbIxKIII4eHT-cepBepI,r

"no6*""o* 
rexnonorzi( o6pa6orru pacrlpeAeJreHHoft unt[opuaq uu; n.3 - cnoco6rr

apxr4TeKTypHoft Opranueaqulr BbFII{CJTLITeJIbHbTX MauIIuH, KoMIJIeKCOB, CI{CTeM I',I

cetefi. a TaKXe HOB6IX reXnOnOrUft OpraHI{3aqU[ B6IIII,ICJILITSJI6HOTO [pOqeCCa' B TOM

III,ICJIE CO3AAHIIC BCTPOEHHbIX BEITIIIICJIITEJILHbIX CIICTEM' CI'CTEM HA 4PI4CTUIJIJIE U

cerefi .na 4pI4cT€UUe AJlr TexH[rqecKr{x, 6uoueAnrluncrcux LI MyJILTI4Me,[Ua

npuroxenrafi peanbuoro BPeMeH[.

2. Ilay.rnufi BrcrraA colrcKaTeJrs B peIIIeH[e nayvnofi 3aAaqlr c oqenrofi

ETO 3HATIIIMOCTII

. Hayrurrfi rrna"q Bpy6JreBcKoro c.c. n pelllelll4e 3aAaqII IOB6IIIIeHI'III

nporrycrHoft cnoco6nocrr.r VPN-rynneneft s ceru 9JIeKTpOCB'3LI CleqrranbHoro

Ha3gaqeHltr c yrleroM o6ecueqeHlat KarlecrBa o6cnyxnnanrax nolrgogareleft

cocToLIT B CJIeAyIoqeM.
l. Antoporr,r [peAJloxeHa MareMarI'IqecKEUI MoAeJIb nupryalruoi qacnroft cetu

(VPN) n ceTu SneKTpoCBt3lI CneIII{{IJIbHOro Ha3HarIeH[t' yql'ITLlBtloqaf, KaqecTBo

O6clyxunauut [OJIb3OBaTeneft upn OIIeHK9 pegypca C9T]I, BLIpEDKSHH6TO B 3alace 1rO

uponycrnoft cuoco6nocryr AJr{ co3AaBaervGx vPN-rynnelefi, qTO [O3BOI'eT



[oJrrIpITb6oleeAoc.ronepllbleAaHHEIeococTo'HLIvIceTv|IIpI, I [cIIoJIb3oBEtHLlLI
pa3Jll{qHbrx cnoco6os Maplupyr}r3alrlm;

2. Aatoponr pelreua 34arra flapaMerputlecKoro cLIHTe3a cetn VPN B cer[

sJIeKTpocBt3I,I ctreqr,raJlblroro Ha3HaqeHI'It rto Kpurepllrc MaKcuM'IrIBIroft nporrycruofi

".ro"ob"oar" 
IIpil yqere rroMepxaHlrr 3aAarrHoro ypoBHr 3alepxK]r IrepeAaql'I

IIaKeTa, B ocHoBy KoToporo IlojloxeHo npeAcTaBJIeHI,re ceTu B BI{Ae AByxBecoBoro

rpaSa,y ru tuB€uo lqeroHeroJ IbKonpor rycK l {y locnoco6noct r 'Hor3a 'qepxKy
nepeAaqu fraKeTa, r4 onpeAeJreHrre MaTpLIIIbI rparuaftrurx paccroxnnfi MexAy AByMt

""iur""ut" 
rpa$a 

-npn 
ficflonb3oBarrl4u rponuuecroft (naeuno'renrnofi)

MATEMAT}IKII.

3. Anropona pa3pa6orarr cepBep I'I EUIroprrM aAMIITHI{crpI{posaH[s VPN-

ryuueneft, MoAepHI{3npoBaH Mapl[pyrl43arop flyreM BHeApeH['I 6lora

*up*pyt"rut{nr.r vPN-ry1firenefi s ceTI,I sJIeKTpOCBt3I'l CIeIII{aJIbHOrO IJA3IlAI{eIlr4,,

ocyqecrBJHloulltx B pex[Me pe€ulblroro BpeMeHn xonlpurypupogaHr4e ra6rllq

MapIlpyrI{3aII VlLr HA OCHOBe OqeHK[ pecypca cerrr' cocrotHl,It KaHUUIOB CBt3Lr'

3arpy3Kl,r KoMMyralltronurrx yctpoftcrB c o6ecue'reunr rpe6yerrlbrx xapaKTepncrltK

KaqecrBa o6cnyxunalut floJlb3oBareJleft na gaAannoM ypoBue'

4. coucratenervr [peAJIOXeHbI MaTeMaTI4qecK[e MoAeJII',I I4 MeToAbI

IlapaMeTprlecKoroc}IHTe3acerefiVPNTaKxeyql,rTblBaloqlleBKaIIecTBepe3epBa
npo"y"*"yro c[oco6noctE, Ho B ycnoBI'IJD( BbI[oJIHeHvt tpe6onannft rro

o6ecneqenuro KaqecTBa o6clyx[BaHut uoJIb3OBaTeJIefi n nn4e noAAep)KaIII{t

rpe6yeuoro ypoBHt 3a,qepxKl{ repeAaq}t rrarera'

Hayrnax rtut"toat" fioJryqeuHbrx Bpy6nercrlrn'r C'C' . 
pesylrtaroa

3aKJlloqaercf, B noBbIIIreHn[ nponycrcroft cnoco6nocryr VPN-ryuueleft ga cqet rax

o[TI{MaJIbHoropacilpeAene v!'Bcf{fv!cB'3l{cIIeqI,IzIJIbHoroHa3Ha!IeH}I'.

flparcrauecrar 3Haql{Mocrb p$yJlbraroB 4nccepraqnourofi pa6oruI

Bpy6rrercroro C.C. cocrout B co3AaHI,rlI aJIropI,ITMa aAMI;IHI,IcTpIIposaHI,u VPN-

TyHHeiIe[ I{ CTpyKTypbI Mapmpyrl',Baropa' orJl[qalouleroct natrr'r'IfieM 6rora

'up*py.f",uuru'VPN.ryrrrr.o.fiM"'".'epcTBao6oporrrrPecny6rruruEelapycr'
,{anuue perrreul, t Moryr l4cloJlb3oBarbct B Apyr[x certx cfleullaJlbnoro

"*"u'."""cnoAo6uoftcrpyrrypofirpa$r.rraBycJIoBI,I 'xsblcorofi3aIpy3KIrKoMMyraIIIioHnux Yc'rPofi cra'

3. Konrcpernble Hayquble pe3yJrbrarblt 3a Koropbre co[cnareJrlo Moxer

6rrrr upucyNgeua lrcnoMas yqeHafl crenerrb

C o v c r a r e r n o M o x e T 6 r r u 4 p l . I c y x A e H a I , I o K o M E I ' r I e H a J I c T e [ e I I b 3 a
cneAyloq[e pe3ynbraTbr.

1 'Mare I r , ra , rEqecrasMoAenLVPNBceTI4gJ IeKTpocB '3 I , Ic l leu l4 tu lbHoro
HA3HAII EH]/rfl, PA3PA6OTAHHAfl B KJIACCE rpa$-Kotu6usaropHblx MoAeJIeI4,

orirrlrraroulaflcfl or rloroKosofi MoAeJII4 yqeroM

rro3BoJlflrolrlafl orIpeAeJIHTb 3arlac ilo [poilycxsofi

vPN-ryHHenefi ro.rHee Ha: Ot 7 ,6 yo I5,2 o/o npu

3aAepxKH [epeAaqu naKera,

cnoco6Hocrl4 Anfl nnaHI{PYeMbIx

r4c[oiIb3oBaHIaI'I [poroKoJla RIP,



or 10,4 Ao Z7,Zoh npu EcroJrb3oBaHnu nporoKoJra OSPF, or 60,5 Ao 8I,3oh nppl

r4 c ro JIb3 o B aHI{I,I TexHo JIo n4 LI Traffr c Eng ine ering'

2. Merol rapaMerprrqecKoro cuHTe3a cerll VPN, orrl4rralorruitcs, yqeroM

3aAeplcKr4 nepeAarru rraKera H rlo3BoJlsrculufi fIpI4 rroMolrlu MareMarl4rrecKoro

antu,para Tponr4qecrofi MareMarvrnvr noBbrcllTb rlporycKHyro cuoco6Hocrb

vpN-ryHHeJrfl [nfl HHT)qaKTT4BHOTO rpasura, rpu cpaBHeHvIH c cyuIecrByroIrIHMH

MeroAaMrr napaMerplrqecKoro cHHre3a cerlrl VPN Ha: 36,15 - 3 6,89 oh

rpu HcrroJrb 3oB6ruvr rporoKona osPF; 14,46 - 16,04 oh rpl4 HcrroJIb3oBaHHH

rrporoKona RIP.
3. AnroplrrM aAMr{HECrprIpoBaHVfl. vPN-ryuuelefi v synxquoH€ulbHat

crpyKrypa Mapupyrrr3arop&, orruquilorraflcfl. HaJIIa.ILIeM 6loxa Mapltrpyrv3al{xvr

VpN-ryHHenefi, uosnonflrorque noBbrcr{Tb rrponycKHyto cuoco6Hocrb VPN-ryHHeJIfl

Ha 12 vr l0 % Infl lpaHr4rrHbrx sHa.reHufi 3aAeplKKI,I [epeAaql4 rlaKera

B 100 ra 400 Mc coorBercrBeHHo, ro cpaBHeHnro co croco6ou opraHlrlsarrr4r4 VPN-

TyHHeJr fl, npr4[oMoulr4 rrporoKoJra RIP, tra 27 u 29 Yo npu I4c[IOJIb3OBaHI4I4 TIpOTOKOJIa

OSPF.

4. 3aueqaHur rlo ArrccepTalluu
1. Anrop He B uomrofi Mepe pacKpbrBaer oco6esHocrut MareMarllttlecKlax

uoAelefi vpN, ocHoBaHHbrx Ha rrplrMeH e]flIr4tr cneAyloqux MareMarHqecKI'IX

HHcrpyMeHToB: Teoplrr4 MaccoBoro o6crryxvBalanfl,, TeH3opHoro aHaJrvr3a, TeopHI4

c ereBbl x vcLrkrc reHufr.
BJIVIflHVTE HCIIOJIb3OBAHI,Ifl IIpoToKOJIa

2. AeropoM He IltccJIeAOBaHO BII.I}IVLe l4ulruJr,bsvlJdrT'vr)r uF

Mapupyr"ruq"u BGp na es$eKrLrBHOCTb rrpeAJrOXeHHbIX pelllelHuit ro rIoBbIIrIeHrIro

rporycrtrofi cno cobHocrll VPN-ryunele['

3. llpz orIeHKe esserrr,rBHocTLr rpeAJroxeHHoro MeroAa rlapaMerplaqecKofo

c'Hre3a cerpr VpN He yKa3aH BLIA 3aAepxffipl repeAatlz raKera (cpeAIrrx rua6o

nuronar).
4. B pa6ore He rprlBeAeHa orIeHKa BpeMeHI4 cxoAllMocru cerv rIpH

HCnOJrb3OBaHuv pa3pa6oraunoro anropuTMa. v
5; He o6ocHoBaHo cpaBHeHlre paspa6oraHHofo €uIfopI'ITMa flo nponycKHoH

cuoco6Hocrl4 ceru c rIporoKoJIoM RIP'

flpune4€unue Bbrrrre 3aMeqa HVfl, He cHr{xtaror uayffiofi vr [paKTH'recrofi

3HAIIEMOCTI4 NOIYqEHHbIX PE3YJIbTATOB.

, 5. CoornercrBrre HayuHofi rcnanu$lrKallrrn corlcKareJrfl yuenofi crerleHHt

Ha KoTopyrc oH rIpeTeHAyeT

Ha ocHoBaHvrr4 a:rraJrnsa coAepxailkrfl, AllcceprallJ/jl1,'- I4ctIoJIb3yeMbIX MeToAoB

r4ccneAoBaH'fl 14 HHTeplperarlrdu flonyqeHHbrx pe3ynbraroB, r4x Hayunofi 14

rrpaKT'.Iecxofi 3HaqrdMocr' MoxHo cAenarb BbIBoA, rrro ."arr*afl' rnanuovI*awfl

u"ropu pa6oru Bpy6neBcKoro Ceprex CepreeBnLra coorBercrByer yuenofi crerleHl4

KaHAr4Aara rexHr{qecKux HayK no cneIII{€uIbHocrI{ 05.13. 15 <BH'IucJII4reJIbHbIe

Marrrr{Hbr, KoMrrJreKcbr r4 KoMnblorepHble cerll> (rexnHrrecKlle nayxu)'



6. PenoMeHAa rIH H rro II pa KTrrqecKoMy rr cII oJr b3o Ba H rr ro pe3yJr braroB

llonyveHHbre B Ar,rcceprarlnoHnofi pa6ore Bpy6ireBcKoro C.C. pe3ynbrarbr

Moryr 6urr HcrroJrb3oBaHbr Ha rrparcrrdKe crrequuilucraMvL saH.vrMaroilIl4Mucfl'

rrpoeKTr{poBaHr4eM, MOAenr{poBaHr{eM kr aHuuII43OM TeJIeKOMMyHHKaIII4OHHbTX Cerefi

p a3nuqHo fo Ha3Harr eHr4fl'.
VPNllpeAno)KeHHafl MareMarllqecKutt MoAenb cerrr v rN MolKs r ubr r -b

prcrroJrb3oBaHa ;1nfl, orleHKrr pecypc a cerr4, BblpalxeHHoro e cso6o4uofi (p*epnuofi)

[polycrsofi cnoco6Hocrr4 Ha srarre rrJraHI4poBaHI4 fl cerkr VPN. llpunreHeHl4e MeroAa

rrapaMerpgqecKoro cr4HTe3a cerlr VPN TIo3BoJIHT orlpeAeJII,ITb orITuMaJIbHbIe

Mapnpyrbr Anfl rrpoKJraAKpr VPN-ryunerefi, a rpeAnolreHHble €uIropI4TM

apMvrHvrcrp1apoBaHr4fl, VPN-ryHuerefi pr QynxqnoHiulbHa,f, crpyKrypa

Maprrp yrv3aropa c 6rorou Maprupyrvsa\vr4 VPN-rynuenefi MolKer 6uTb

r4cnoJrb3oBaHa ilnfl rroBbrrrr ennfl, [polycrtrofi cnoco6Hocru VPN-ryuuelefi B cerll

cleIII4€uIbHO ro Ha3Haq elJnfl'.

7. 3arclK)rreHrle

Anrop AucceprarllroHnofi pa6oru Bpy6nescruft Ceprefi CepreeBl4rr

3acnyxgBaer rrpr4cy)K Aenvrfl, yrenofi crerIeHI,I KaHAHAara rexHHtIecKI{x HayK rlo

cnerlgaJrbHocrr,r 05.13.15 <<BuqucirrlTeJlbHble MaruI4HbI, KoMrIJIeKcbI kr

Ko MtlblorepHble c erl4)) (rexnuqecKl{e nayxu) .

fiucceprarlroH :nan pa6ora Bpy6neBcKoro Ceprer Cepree Bvrra paccMorpeHa Ha

HalnrHoM co6payuu Y.rpex1onnfl, o6pasoBa:nnfl. <EenopyccKafl rocyAapcrBeHHa-fl

aK44e171r4fl, cBfl3r,r)) (nporoKoJr i\b 11 or 12 I{roHfl 2024r.) Ha ocHoBalH.vrvr rpl4Ka3a

peKropa aKa1euuu. Jrlb I45 or"10.06.2024 r., Ha KoropoM coHcKareJlb Bblcryrlzn c

.{oKnaAoM.
B rolocoBaHr4u [pLrH flIrvr yqacrve yqacrHlaKl4 Ha) rHoro co6p a]F{krfl', I'IMeroqI{e

)nreHbre crerreHri AoKTopa HayK - 3 .reroBeKa H KaHAkrl.rra HayK - 12 qeroBeK.

3A - 15, IPOTI,IB - HET, BO3AEPXAJIOCb - HET.

flpe4ceAarenb HafrHoro co6p alnlafli

MO}KET 6urs

B.VI. Kypuauree

C.V. floroseHs

A.r.H., upo$eccop,
3aB. ra$e4pofi 3OX

Sxcuepr:
K.T.'H., AOIIeHT,

3aB. ra$e4pofi TKC

Cerperapb HayqHoro co6Pauux:

r.Q.-vt.H., AotIeHT,
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3aB. xa$eapofi I4KT C.IO.MuxHeBHrI


