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OT3hIB
oQnqnallbHoro o[[oHeHTa KaHAprAara TexHrirrecKnx HayK, AorIeHTa

EafilarcoBa Marccnpra HnnoraeB[qa
Ha Ar{cceprarluoHrryro pa6ory

Bpy6"rreBcnoro Cepren CepreeBnqa
<flapanrerpuqecrzfi cr{HTe3 Br{pry€r.Jmsofi qacrHofi ceru

B cerl{ 9JIeIcrpocBt3}I c[eIII{ElJIbHonc H&tHaqerII{tD, npeAcr{tBJrelrHylo
rra cor{cKanr4e yrexofi crerrexr,r KaHAqara rexuurlecK[x HayK

no cfleqn'aJrb'ocrn 05. I 3. I 5 - Bbrqr{cJr}rreJrbrr're Marr'Hbr, KoMrrJreKcbr
u KoMrrBroTepHBIe ceTII

1. coorssrcrBrre coAepxaHnfl Arrccepraq[fi cnequaJb'ocrrr rr orpacJur
HAyKrr

IIo yponnto nayvnoft u nparTlrlecKoi gnaq''Moctfl Ar{cceprarl}roHnaa pa6ora
Bpy6rencroro ceprer cepreenn.ra <flapanaerpr.recrr.rft cnrrres nupryanrnoft ,{acrHofi
ceTI4 B CeT[ 9neKTpOCB.f,3I4 C[erII{aJIbHOrO Ha3HaqeHIl')) cooTBeTcTByeT OTpaCJI]I Ha)rKn
- TexHllrtlecKrle r{ clleql{aJrbuocru 05.13.15 <Brr.rtcrureJlE HEre Marrr[H6I. KoM[JreKcrI
Ir KOM[broTepHBIe ceT[> IIO [yHKTaM:

I ' Hayrno-:rexnl,IqecKfie acleKTrr co3A{rHr{r BEIrrr.rcJI[TeJTEHED( Marrrgg o6qero
u cneq[aJIBHOnO Ha3HaqeHlrt ]r co3AaBaeMbrx Ha I{X OCHOBe BBTTIIICJTUTeJIbHbTX Cr{CTeM,
xouruercon lr KoM[bKrrepHbrx celei, o6aaAarorqrar noshr eHEoft
IPOII3BOAITTEJIbIIOCTbIO, IIAAE)I(HOCTBIO I{ BbICOKI,IMI{ SKCIIJIYAT€IUIIOHIIEIMI{
xapaKTepr{cT[KaM]r.

2. MeroAu lr a:rnopurMFr Arrfr co3Aaulrr JroKEUrbrrrD( n rno6anrnrx
KOMUbTOTepHED( CI{CIeM, a TaK)r(e TexHr4qecKr{x II [porpaMMrrbrx cpeAcTB
Nn peaJrr,I3arlrlrrlr KopfioparrrBrrbD( KJr]reHT-cqpBep z rno6anrxrrx rexnoloruft
o6pa6orrn pacnpeAeJreHHofi nnQopuarp,rn.

3. Cuoco6u apxr.rr€rcrJpHoft oprannsaquz Blrrrr.rcJrnreJrrHbrx MarrrTH,
KoMIUIeKcoB, ctrcreM r.r cereft, a raKxe HoBLD( rexxonornft opraHrBarull
BEIqI,ICJTI4TeJTbHOTO npoqecca, B ToM rrr{cJre co3Aarr[e BcTpoerrHED( BETU.TCJII.ITeJIEHBIX
c[cTeM, crrcTeM Ha KpllrcTaJrJre r.r ceteft Ha Ig[cTaJUIe AJrr TeXI ,IqeCKLDq
6nouegnqnncKriD( tr Mynbrr{MeA}ra 4pr{noxexufi peanrxorro BpeMeHr{.

2. ArcryaJrbHocrb reMbr Arrcceprarlnrr.
Peaonroquonnrre IIBMeHeHI{I n zn$opuaq}IonHED( TexHoJroruD( [prrBeJrrr

K coorBercrByrcqr{M npeo6patonanzrna s o6racr[ BoeHHoro )mp€IBJreH]rr.
Ilepaocrenenuoe 3rraqenle nprno6pena r{HTeflreKryaJrusa\w cr{creM yrrpaBJreHr,rt
softcraMr,r (cmaruu) u opyx[eM rax xau6oaee 6ncrprui rr groHoMlrrHrlft rryru
yBeJII{qeH}rr BoeHHoro floTeHrlr{€ua.

Pacruupenr,re cleKTpa cpeAcrB alToMar.rtaru{fi yrrpaBJreH]rr r{ oxBar lrMlr Bcex
3BeHbeB cLrcTeM yllpaBneHlltfi soicraMz o6ycnoaznra cooTBeTcTByror4ni poct rpaorl a
,qaHHbrx. ATTHBHOe HCnOJrb3OBaHLre MHO)KeCTBa ycnyr 3neKrpocB.fl3H,
npeAocralJrreMED( Ha ocHoBe cErefi soeuHoit csssn c KoMMyrarlfieft naxeror, AnKTyer
neo6xo4r.ruocrr o6ecneqex[r BbrcoKoro KaqecrBa o6cn5xuuanus (QoS)
Art pauurrrrErx KJraccoB rpa$uxa. B qenrx un(popuaqnoxnoi 6egonaorocrn



ocyqecTBJUeTCs pa3rpaHHqeHlre rraKeTHon)
VPN-ryuHenefi.

Arctya-nrnocrr 3aAar* o6ecneqennx n rroAAepxaHr,rr xaparoepncrnr eos
Ha 3aAarrHoM ypoBrre rrplr opraH[3arw.r vpN ryHrenefi onpegeJrrerc, ycJroBr.rrMr{
p€t3BeprbrB€urrur r,r QynrqlronnposaHur cerefi soeHHofi cnf,sn. K Hr{M, B qacrxocrr4,
orHoctrct orpaHI4IeHI{f, B cIIJI{x u cpeAcrBulx cB'/3r4, a raKxe npeAHaMepeHHbre
BHeITIHI{e aoe4eftcrnr'rr. O'rerugna neo6xoAnvrocm elp$exruanoro }rcuoJrB3oBarr[t
Pecypca nporrycrxoi cnoco6nocrn cerefi nepega'u{ AarrHErx 4ne o6pasoran fit Ha :flw<
VPN ryrneneft c yrerou rpe6onaxufi K saAepxxaM epeAarm [aKera.

Bpy6aencrrai Ceprefi Cepreernv s cnoefi pa6ore npeAJrar.aer MareMarrlrrrecK5/ro
MOAeJrb, [o3BoJrrrorrDlro oqeHr4Tb cro6ognyro npofiycKrrFo cnoco6nocrr narernofi
csDr,r cBr3rlr c ) reroM BEr[OJrrreH]rr rpe6orarnrfi rro 3a,qepxKaM llepeAaq}l rraKeroB
B coorBercrBr,ru c peKoMeHAaqneft MC3 Y.l54l, a rar(xe cnoco6 [apaMerpmecKofo
cl{rrre3a cerr,r VPN, o6ecneq}Inarcuprft o6paroaaurre MaprlpyroB AJrr VpN rynnenei
rpu roAAep)KKe QoS. flpe4no)KeHHbre
B MapupyTlBaTope cneqpr€rJrbHoro H€li}Haqe]divfl
VPN ryHHeJrefi.

rpaQnra rocpeAcrBoM co3AaHlrt

perrreHLrfl 6rua pea.nH3oBaHbr
u cepBepe aA]N[uH.ucTpHpoBaIJufl,

I{gnoxennoe cBrqerenBcrByer o6 arryanrnocrr.r reMEr A}rccepraq}rrr,

3. Crenenu HoBn3rrbr peyJrbraroB, noJryrrennbrx B Arrcceprarln[ rr HayqHbrx
floJrorceHtrrr, KoTopbre BbrHocflTcf Ha 3arqnry.

v'rer ctenerur B'rurirrrl 3aAep)KKr.r [epeAaqn ''axera B npeAJroxerruofi aaropou
MareMarllqecrofi uogeml cerl{ tlo3BoJlter c 6onrrueft, a cpanxeun}r c lr3Becrlr6rMrr
MoAeirf,Ml{, ToqHocTblo c[porHo3l[poBaTB 3Haqelrut xaparT€pl{cT[K narpyxennoft
cerlit, oqpeAeJulKrryrx BO3MOXTTOCTb 4Ononnr,rrenrnoft opraHll3arlwr Ha Ueft
VPNrynneneft.

B ocuoBy MeroAa- [apaMerprrqecrono c]rHre3a [oJroxeH npegnoxenxrui
aBTOpOM nOSbrft rprreprfi, o4noBpeMenno rrlrrBrBaroqr,rfi npouycxnsre cuoco6nocm
pe6ep rrraprupyra lr 3a,qep)Krry nepeAarm flaKera B rleJrf,x BlrrroJrHenrrr rpe6onarmfi
K KaqecrBy o6cnyxuuaxnx Art pa3rurqHlD( KrraccoB rpaQnra. 3aAa.ra orrrr,rMaJrbrroro
pacrlpeAeJreHnr vPNrynnenefi cQoprr.rynuponana B repMuHal( rponnvecroft
Mar€MarlIKIt, qro no3BoJrr4Jlo 3a oArro MarpruHoe Aeftcraue oqpeAeJll[r6 Marp4y
IIaIIMeHEIIIIITX pa0OrOrnrdi.

flpe4noxeHHblfi €ulropl,rrM a4vlunucrpr4poBanufl VPN ryHHeJrefi
HOBbIe perueHvIfl, rro coBMecrHoMy r4cnonb3oBaHuro craHAaprlr3HpoBaHHbrx
Maprupyrn3arlnu H pa3padoTaHHbrx aBTopoM MoAeJrH vr MeToAa AIrfl
nporycKHofi croco6Hocrr4 VPN ryHHeJrefi .

4. O6ocnoBanHocrb n AocroBepHocrb BbrBoAoB rr peKoMeHAaurrfi,
cQoprvryJrrrpoBaHHbrx B A rrccepraqn r.

O6ocnonannocrb r.r AocroBepuocrr Ha)HHErx pesyJrETaroB, rroJq reHHED( B xoAe
lrccneAoBaur{r, noATBepxAarorcr KoppercrnlrM nu6opou u }rcrroJrb3oBarr[eM

BKJIIOqAET

rrporoKonoB

rIOBhIIIIEHI4'

MareMarrlFrecKono amapara reoplll{ rpaQoe, Teoprur MaccoBoro o6cnyxrnarrar,



a rartre afipo6upoBarffiono ooBpeMerrnono armapara rpornrqecKoft (ugervnroreanroft)
MATEMATNKI,I.

,{ocronepnoctr uoJrfrerrHlrr( pe3yJrETaroB rro rloBbrrrreurrro nporrycrnofi
cnoco6nocrr,r VPN ryrnenefi npu rrrnomreruua rpe6oaaunfi r eagepxxe [epeAarrrl
rlaKera uoATBepx,qaerct pe3ynbraraMfi BhrrroJrHeHHED( zsrueperuft xapaKTepL.t crrrr cerrr
cBr3}r clleu]raJlbHofo H€L3HaqeHlVIs,, IIOCTpOeHHOfi C UCnOJIb3OBaHHeM

MOAepHrB4pOBarrHED( MapfirpyTrrcaTopoB crreqrraJrbrroro Ha3HarreHr,rr u cepBepa
aAMr{Hr,rcrp4poBaH}rr VPN rysnelefi .

5. Hay.rnar, npaKT[trecKafl, oKonoMnrrercrcafl [ coqnaJtbnafl gnatr[Mocrb

pesyJr-braroB c ynalaErreM penoueHAaq[fi no nx rrcnorbsoBarrrrrc.
HayrHar 3HarluMocrb pa3pa6oraHHbrx MareMarrqecKofi MoAenn Buprya.JrbHofi

qacruoft cerfi B cer]r elercrpocfrsu c[eq[arr6Horo Ha3rraqennr, MeroAa
[apaMerpl{qecKoro cfirrre3a BrrpryaJrbuofi .racrxofi cerr{ B cerr{ gnercry)ocBr3rr

c[eqnaJlbHoro H€BHaqeHr{r, arropnrMa qAM}rrrr{crp4poBarr[f, VPN ryrneleft
3atKJrloqaerct B pacrulrpeHr,rlr Ha)rqEo-MeroAr.rrrecKoto aflnapara dHarIBa rI crrHTe3a
cerefi csrgn B qacrr,r tfopruannsaqurr r{ penenr{r 3aAaqn napaMerpz qecKoFo crrrrre3a
BI,IpTyaIIbHbrX qacTHbrx ceTefi c I{crroJrb3oBaH}IeM HoBoro Kpr4Tepr.rfl ofrTr4MH3arIHr4.

flpamuqecKat 3HarluMocrb noJIfIeHHbrx B Alrcceprarlr{r4 pe3yJrbraroB

rloArBepx(Aaerct ID( pealrrrcarpeft n rexur+recKr.rx cpeAcrBa( cBr3r{, EcrroJrb3yeMBD( AJrt
rrocrpoeurrr cerefi eaerrpocBf,3lr cueruaJrbHoro HasHaqeur{r (arrn peanrasaryrn OAO
(AIAT-CZCTEM>, yrrpaBJreHrru. cnren fenepanrnoro mra6a Boopyxenxru< Cun
Pecny6JrlrKu Eenapycb, BoeHHofi aKaAeMr,rz Pecny6nurcu Berapycb).

SronouHqecK€tfl 3HAqTIMOCTb nonrreHHbrx pByJrbTaToB 3aKrroqaeTcfl
B rIoBbIIueHIr[ e$rfernrrnocrn rfyxrrylormpoBalr[r Mapmp)/Tr,BaropoB, trro rro3BoJrrer
rroBhrclrrB flponycrryro cnoco6nocu VPN rynneneft, o6pasoaanrrED( Ha cern, 6es
yBeILItIeHUfl. KOJrLrqeCTBa r{CrroJrb3yeMbrx TeXHHTTeCKLTX CpeACTB CBr3rA.

flonyreHHbre B pa6ore HafrHbre pe3yJrbrarbr peKoMeHAyercfl r,rcnoJrb3oBarb:

rpu pa3pa6orKe (nao4epHurcarluu) noenHofi rexHrKu cBflsu;
' 4plr [naHrrpoBarrurr cBfr3vr oprarraMr{ y[paBJreHr.rr cBr3Ero;

B KaqecrBe Ha)ruHo-Texr {rrecKoro 34AeJra qplr fipoBeAenr,ru ganrneiurm<

r,rccle4onaxnft rro AaHHoMy HarrpaBJren]rro, B ToM rrncne Agcceprarl[oHHhrx.

6. [o"rrnora ony6JrnKoBaHruil ocHoBHbrx noJrorceHrrfi, pe3yJrbraroB

I{CCJIeAOBaHI,Ifi

pe3yJrbTaraM

AlrcceprarlHH B HayqHofi [errarrr.

OcHonnue rroJroxelavrfl, vr p$yJrbrarbl Ar,rcceprarl[oHHbrx
B AOCTarOrrHOfi CTerreHLr O[y6Jrr,rKOBaHbr B HayqHOfi nerrarpr. flo

AlrcceprarlnoHHbrx rrccJreAoBannfi orry6amogaHo 15 nevarurm pa6ot o6Iqmu o6terrnou
4,62 anropcxttx Lrcr4- B ToM qr,rcJre 6 crateft B ll3Aarnfi, coorBercrByIoIIII4 x rrylrxTy
19 floJroxeu[r o rrplrcy)KAerrrur freHED( crenenefi lr qplrcBoeHlrr,r ] reHED( zaalamfr,
8 crarefi a c6opxrrax Marepr,raJroB xourlepenquft o6reuou l,l aaropcxoro ancr4



=

I cratr e c6oprmcan Te3[coB AoKJIaAoB ronr[epenIg,Ifi o6reluou 0,42 antopcroro

JI[ICTA.

B Ka.recrBe Halr6oJree 3HaqrrMbrx ny6nnraqnfi Mox(Ho BbI.qenHTb:

1. Bpy6JreBcKHfi C.C., MaumuH E.B., Brrcoe A.A. Anarus MareMarllrrecKl,rx

nroAelefi VPN n o6ocnoaanne neo6xo4mocru ID( npLIMeHeHI{t B cerE( gneKrpocBt3r{

cneqrarrbnoro lra3naqeHrt llBecw. cyarci. -2021. - J',lb 6 (170). - C. 52-55.
2. Bpy6.rreBcKuir C.C., MaurxuH E.B., Brrcos A.A. Analug xapaKrepucrl{K

KaqecrBa o6cnvxnsaHr,rr ceu,r VPN Ha ocrroBe rrrrnrarprornofi MoAeJrlr // Becw. cyarsi.
-2022. -Ns s (175).  -C.68J2.

3. Bpy6neucruft C.C., Maurun E.B., Errcos A.A. O6oororarrne
neo6xo,qluocru y.rsTa 3alepxKrr flepeAarrn rraKeToB rrp]r ruraHrrpoBarrr{n
VPN-rynnenefi e certrx gJreK:rpocBr3r{ cuequaJlbHoto H&tHaqelrl{t l/ Becrlaux BAPE -

2023. - Ns I (78). - C. 24-31.
4. Bpy6nercruf C.C., Marurrnr E.B., Eucou A'A. Matelraarl{rlecKat MoAerIE

VPN s CeTE gIeKTpOCBt3It CneqUaJIbHOnO H&tHaqeHLIt, OnpeAeJltruqat 3anao

no [porryCKrrofi cnocO6no cTt1. NIr. IIJIaHIrpyeMbD( VPN-ryrueleft C yrerou KIIaCCa
repeAaBaeMoro rpaQrrKa ll [orctraAbl EfyI4P -2023. -J\b 4. - C. 93-100.

5. Bpy6nencrdrc.C., MaIutsnE.B., Enrcoa A.A. MeroA rlapaMerpruecrorto
Cr{HTe3a ceul VPN Ha ocuoBe MaTeMaTI,IqecKOno annapaTa rponn recxofi ruarcuaruru //
BeqnrirBAPE -2023. -Ne 2 (79). -C.3743.

C o4epx anve aBTope Q ep ara c oorBercrByer c oAepx(aHv ro Au c c epraIILII4.

7. OueHKa oQopltJreHrrfl Alrcceprallnr.
Hsroxeul,Ie Arlccepraqlrl{' coorBercrByer rpe6oranusM BAK Pecny6ararv

Eenapycr. Marepual henoxen [ocneAoBareJrrrro, c [cIroJIL3oBaHr,IeM o6ulenprnxrrrx
TepMr{HoB }I orlpeAeJleHut. K ne4oCtarranr O$opuleur,u Mo)I(Ho oTHecTII oTJMtII{t

O6ogga.reH[[ oTAeJIEHrD( Qnezvecxr.rx BeJII{IIIIH B pa3HEIx r;IaBax, 3aTpyAHtloq[e

BoofiprrrTr{e MarepI4aJla.

8. He.qocrarnlr Arlccepraulrn.
B KaqecrBe HeAocrarKoB AlrccepralluoHHofi

cJreAyrcrque.
1. IIpu BBeAeHHkt Marpuqbl (2.16) aBrop

pa6orn Mo)KHo orMerlrrb

B Onracaliluu [opflAKa [oJrrrenvrfl,3HatIeHUit ee sJIeMeHTOB C
AorrycKaer HeroqHocTb
LrcnoJIb3oBaHLreM MaTpLIq

(2,6) n (2.3) pasnoft pa3Meprrocru. flpoqe45pa rroeJreMeHTuono epeMrroxeurlt
Marprrrpl (2.3) c raxgblM rag crort6qos MaIpI{IIbI (2;6) ronxperrunpoBalla B JI}IcrlIHre

[porpdMMbl MateMarr'rsecrofi Irao4elu n npzloNenur,{.
2. Orltpeyew, 34AepxKy rrePeAaqll IIaKera, aBmp He )Ar{TBIBaer 3aBnc[Mocrr

BpeMeHv o6pa6orxu fial(€ra MaprnFyrlrcaropou (2.5) or At]IHbI IIaI(era' IIro Moxer

rIpHBecrH K yBeruqeHHlo IIOrpemHocTH orIeHKLr 3AflACA CeTU IIO IIpoIIycKHorl

clloco6Hocrll B CJIrrae npeo6nallaHufl, rpa0LrKa KJraccoB 4 - 7

rro peroMeHlaqrn MCO Y.l54l.
3. flpn parpa6otre uareuaruqecrofi MoAeJrlr nupryanrrnofi qactHoft cerrl B cerl4

SJIeICTPOCBf,3II C[eq[aJIbIIOTO IIaSHaqeHI{t aBToP He npeAcTaBI?IJI qeJIocTIIyrc

aep6anrnyro MoAenb c IOJIHBIM tI TotIHbIM onnCalflIeM ycnOarai MSAeJI4POBaH]I1'



qBEACHIfi,D( B PA6OMC OTPAEISCHIilI, I{CTIOJIB3YEMf,,D( T€PMI{HOB A TIOTI'ITIft, qTO TPE6YET
o6paqennr r JrrrcrnHDf trporpaMMhr 4ne o4uosnawrofi r{HTeprlperaq}ru MoAeJrrr
rI EE gJIEMEHTOB.

4' vcnonszyr sarMcrsoaaH'Brfi n [59] cnoco6 o6ogna.reHr,r, Map,,,pyroB
[epeAaqn rpaQnra, aBTop He yxa3hlBaer npeAeJrlr rruMeHerr]rr ]rrrAeKcoB orneJr6Hhrx
[epeMeH*Erx (nanpruraep, R, BErpa)Kerrurx (2.19), (2.29) - (2.31)), trro pr.rBoArrr
K orrlrcan[ro MapuryyroB a o6rqeu ruge.

5. oqema aAeKBar'ocrr rr,rareMaflrsecxoft MoAeJrr{ vpN npoBeAeHa
Ha yfipoqe*Hoi Crpyrrype cer[, B roropofi orcyrcrByer BErCOKarr BapnarrrBHocrb
MaplqpyroB' xapalcepHas 4nr cerefi greKTpocBr3r.r c[eqrraJrbHoro Ha3HaqeHrur.

6. flpe4naraemrt uetog [apaMerpwecKono c[rHre3a aupryanrnoi sacr'ofi
cerr4 qpeAfloJraraer flogTarrHoe o[peAeJreHr{e ollmMElJrbrroro Mapqpyra AJu KaXAOTO
BIroBb co3AaBaeMoro VPN rynnena. flpr,r erona Haxo)r(AeH[e orrMM{urEHoro peureHr{t
3aAaqr'r IIoncKa MapEpyroB aas wN rynnerefi c ) reroM rlrx B3nr,rMHOro F'fiwa$fru
aBTOpOM He paccMaTplrBaeTc ..

VrasaHHble HeAocrarKll He cHIDKaIor o6qero noJlo)KrrreJlbgoro B11eqarregl1g
o pa6ore, Hocrr qacrHbrfi xaparrep u He oKa36rBarot cyqecireHHoro wfirslns.
HA [OnrreHHbre aBTOpOM pe3yJrbraTbr,
14 npaKT[qecKJno 3Harr[rMocTb.

nx HarrHyro HoBtr3Hy, AOCTOBepHOCTb

9. coorsercrB[e Hayq'of, rcnaln$nrcaqn[ corrc*are.ne yvenofl cretre'n,
Ha KOTopyrc oH npeTeEAyeT

.{uccepraryrr Bpy6neacroro c.c. r*serc.s saeepruennoft nayvnoft pa6otofi,
a roropofi peEeHa Ba)KHaf, Ha) rrro-TexHrrecKar 34Aaqa [oBBrrueHru nporrycrnofi
cnoco6nocrn vPN rynxeneft s cerrx gJreK'rpocBr3r,r c[eqnaJrEHono Ha3HaqeH]r,
c freroM o6ecne'{eu[s napaMerpoB KaqecrBa o6cnyxrsannr.

.{uccepraqlu BEInoJIEerra Ha BbrcoroM J4)oBHe, orBerraer rpe6ooanr,rrnr
flonoxenux o fip[cyxAerrn4 yqeHED( crenenefi [r rq)ncBoeur,rlr ]^reHED( saaunft,
npeArre[reMbrM K Ar{CceprarprrM Ha co[cKaxrae yvexoft creIIeHlI Kanrrrara
TEXHNIIECKID( HAVK.

Co4epxareJlbHafl. qacrb Alrcceprallldn Bpy6JreBcKoro C.C., c$opMyJrr{poBaHHhre
BEIBOAEI' [OJIO]I(eH[f, BEIHOCI{MbI€ Ha 3aIIIIlTy, }I peKOMeIIIaqIII{ ItO flpa1TruecKgtvfy
IlcrIoJIb3oBarIIIIo pe3yJlbraroB r'rccJreAoBElHrif, rroKa3ErBError, trro coEcKareJIE o6naaaer
ueo6xo4nlvroi $amrlpuraqreft uo c[eq[rurErrocrlr 05.13.15 - BErrr]rcJrr4TeJrbHEre
MEUIII{HEI, KOMIUIeKCbI tI KOMII6KTTepH6Ie ceTll.

10.3arurroqenne.
.{ncceprall}roHftal,, pa6ora Bpy6leBcKoro C.C. BbrronHeHa no aKTy€rJrbHofi reMe,

Ha BETCOKOM rra) +roM ypoBHe, qpeAcraBJrrer nayrnrrfi n npaKrnqecxufi r.rxrepec
rI cBr{AereJrbcrByer o nucoroft naynrofi raa.nra(pzraqrrn aBropa.

Hayvnue rroJroxe'r.rr rr BErBo,qEr, r,r3JroxerrH're n pa6ore, o6nagaror
OPIfiIIHAJIEHOCTbIO, B AOCTATOIIHOft UEPE APIYIVIEHTIIPOBAIIEI I{ IIOATBCP)I(AEIIBI
npammoft.



flpegcrannen*as Ha cor{cKaHue yyenofi crerreHu ra'rr{Aara rexr {rrecKr{x Ea)r'K
Al'rcceprarllrr yAoBJrerBoprer rpe60nannrrvr n. 21 flonoxenus o qpr{cyxAeHr.m }qerrED(cteneneft 'n [prrcBoeHr{r{ yqenbrx erauuft, ,,oc*oJrb(y coAepxr{T HOBET. Ea)Erro
o6ocnosa'H're p€yJrbrarEr, IrcroJr'3oBaHrre KompBrx oe""""iniu-;;;" sa.x'ofi
Ha) rHo-[parcrrrrrecrofi saga.nr floBbrrrreHrrrr nponycrarofi cnoco6nocrn vpN ryrnenefi,lI coorBercrByer crleqr'IElJlbHocru 05.13.15 <Brr.rncnntenrHrre Martrr{HBr, KoMrrJreKcEr
14 KOMrrBroTepHBre ceTv)),

Pa6ora BEr[oJrHeHa caMocrorreJrb'o, a ee aBTop Bpy6nencror* ceprefi
cepreeauv 3acJry)KrrBaer qplrcyxAe'l{rl yvenofi crerreHr.r KaHArrrara rex'r{E.tecKrD( rra)ff
sa parpa6orrcy:

MareMaruqecroi uo4erur B4pryaJrBHOft qacrnofi cerr{ B Cerr{ gneKq)ocBr3r{
c[eqIraJIbHOrA HEBHaqeHE , otnravaroqefic.r or I,BBecrIrED( rIoroKoB[,D( Ir,rOaenefi
yqeroM 3aAepxKr,I [epeAatrr{ fiar(era r,r no3BOJUrrOuIefi cinpegenuE 3arrac cerr,r IIo
nporrycrnoft cnoco6nocna gnr unanrpyeurrx vpN rynnenefi toqnee xa 7,6 _ gl,3 yo
B 3aBrrc[MOCTrr oT r{cloJr63yeMoro [poToKona Map4pyTr.Earryru;

MeroAa [apaMerpr.{qeu(oro cu'Tesa VpN cerr.r, orn,nqarculerocs ] reroM
3alqep)KKlr IIepeAarI}I rlaKera rlocpeAcrBoM BBeAeHr{r HoBoro fpurepur orrrrrMaJrbHocrr{
,n [o3BOJUrrcUIero [p]r fioMonry[ MareMarr.rqec*o'o affrapara rgeunorenrnofi
MATEMATTIKII IIOBEICIITb IIPOTTCKIIFO CNOCO6rrOCtr VPN rYrNCrrX AJI, }THTEPAKTITBHONO
rpa$nra no cpaBHeH[ro c cyqecrByroqr.rMr{ MeroAaMr,r [apaMerpnqecKoro crrHTe3a
VPNceru no37Yo.

Qynrrglonaaurofi crpyKTyplr Mapurpynnarop4 cepBepa t,r afioprrrMa
aAMr{Hr'rcrpt4poBaEu vPN rynnenefi a cgrll greKTpOCBf,3}r c[eq[a,rbHoro Ha3HaqeH}Ir,
o6ecuevrnnarorqm< B pexclrMe pe:!.Jr6Horo BpeMeH[ ron$r,rrypupoaarr'e ra6nurl
Map[Ipyrr'BaqruI Ha ocHole oIIeHKll pecypcoB Cerr,r, cocrorHr{r xarrElJroB cBr3lr,
3arpy3Kn KoMrvfyrarlr{oHnrn< ycrpoficrs c o6ecneserneu rpe6yeMhrx xapaKTep}rcr}rK
KaqecrBa o6crryxnaannr KouerruErx nonrgonatenefi.

M.H.EafiAarcos

OQnqaanrnrrfi orroHeur
nepnufi 3aMecrr.rreJrr HaqalrbHlrKa
(no HayrHofi pa6ore) rocy4apcrBeHHoro

LrHcTlrryr B oopyxeHHbrx cun Pecny6JrvrKH Eenapycr>
K.T.H., AOTIeHT

NOJIKOBH}IK

yqpelKA enurfl <Hayuro-nccJreAoBarelrcrnfi
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